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ON SOZ

Infraqirmiz1  spektroskopiya bir fiziki-Kimyavi tadqiqat metodu kimi bu giin
do 6z aktualligimi saxlayir vo genis totbiq olunmaqdadir. Bu metod ilkin olaraq
Uzvi birbgmolorin analizi {iglin nozordo tutulsa da, son yeni nasil cihazlarin
totbigindon sonra qgeyri-Uzvi bimolorin  analizindo infraqirmiz1  (IQ)
spektroskopiya cihazlarinin totbiqi genis viisot almaqdadir. Bu kitabin novbati
cildlorinds 1Q- spektroskopiyanin kémayi ilo qeyri-Uzvi birlosmalorin spektrlorinin
cokilmosi vo bu maddolorin identifikasiyasi haqda otrafli vo genis molumatlar
verilocokdir.

Bu giin fiziki-kimyavi tadgigat metodlar1 vo onlara uygun cihaz vo avadan-
liglarin gesidloari kifayat qodar ¢oxalib, genislonib va tokmillogmisdir. Yeni nasil ci-
hazlarinda, inteqral sxemin istifado olunmasi o nlarin ol¢idrini, hocmini,
cokisini  dofalorlo azaltmaqgla borabar, ham do hassasliglarinin, dqigliklarinin
xeyli ¢oxalmasina imkan verir. Bu metodlam vavadanliglar i¢indo infaqirmizi
spektrokopiya metodu w avadanliqlar1 6z sadoliyi ilo barabor hom do vaxt vo
maliyys sorfiyyati baximindan ¢ox alverisli dirlor. Belo ki, miiasir aparatlarda bir
infraqirmiz1 analizin gokilmosina bir nego doqiqo sorf olunur. IQ spektroskopiya
metodunun doyari haqqinda bir fakti qeyd etmk istordim ki, hal -hazirda miiasir
diinyanin aparici dorman istehsalgilar1 6z istehsal mohsullarinin tomizlik doracasini
stibut etmok iiciin onun sertifikatina osas dorman komponentinin 1Q spektrini do
olava edirlor.

IQ spektroskopiyani basqa fiziki-kimyovi todgigat metodlarindan
forqlondiron digor miihiim cohot onun segimli tasiro malik olmasidir. Infraqirmizi
dalgalar elektromaqnit dalgalarli sirasinin mikrodalgalar hissosinds yerlosir.

Infraqirmiz1 spekroskopiya kimysvi rabitolorin enerjilorini 6lgmaya imkan
veron bir fiziki-kimyavi todqiqat metodudur.Tossiif ki, bu giin bizim
respublikamizda azorbaycan dilindo 1Q spektroskopiyaya aid elmi adobiyyat ¢ox
azdir. Bu kitabi yazmaqda bizim asas mogsadimiz elmi omokdaslara, miisllimloro,
doktorantlara wo toloboloro metodik komoklik etmokdir. Bir nee cilddon iba rot
olacaq bu kitabin 1-ci cildindd Uzvi birbsmolorin miixtolif sinfindon olan 387
kimyavi birlosmalorin 1Q spektrlorinin genis analizi verilmisdir.

Bu kitabin istor tortibati, istor nozori vo totbiqi mahiyyati barodo fikirlorini |,
moslohat va tovsiyalarini, eloco do iradlarmi bildiran biitiin miitoxassislora Somimi
golbdan tagakkiir edirom vo minnatdarligimu bildirirom.

Bu kitabin agr olunmasi Ugiin etdiyi dostoys goro AMEA -nin vitse-
prezidenti, KatalizovQeyri -iizvi Kimya Institutunun direktoru, akademik
Dilgom Tagiyeva dorin tosokkiiriimii bildirirom.



Muiallif
GIRIS

Elektromaqnit dalgalar1 skalasi

Elektromagqnit dalgalari Yayilma diapozonu Tatbiq sahalari

Radiodalgalar 30sm + 3km Harbi sanaye, sahiyya,
NMR.PMR

Mikrodalgalar 30sm + 600pum Harbi sanaye, sahiyya,
EPR

Uzaq IQ saha 600um +30 pum IQ-spektroskopiya.
sahiyya

Yaxin IQ saha 30um + 800nm IQ-spektroskopiya.
sahiyya

Goriinen saha 800nm + 400nm UB- spektroskopiya,
sahiyya

UB saha 400nm +150nm UB- spektroskopiya,
sahiyya

Vak. UB saha 150nm + 5nm UB- spektroskopiya,

Rentgen va y-siialan 5nm + 10~*nm Rentgen analizi, sahiyya

Infraqirmiz1 dalgalar elektromaqnit dalgalarli sirasinda mikrodalgalarla ultrab andv-
soy1 dalgalar arasinda durur.

600 um-800nm dalga uzunluglari intervalinda yerloson infraqirmizi dalgalar sorti
olarag iki hissys - uzaq (60030 pum) ¥ yaxin (30um--800nm) infraqirmizi
saholoro boliiniir. Miiasir fiziki-kKimyovi todqiqat metodlarindan biri  olan
infraqirmizi spektroskopiya yaxin iQ-sahode (25 pm=2,5um, 4000sm™- 400sm™)
yerlosir. Bununla borabor vakuum avadanligi vo xiisusu prizmalarla tochiz olunmus
on miiasir cihazlar da var ki, bunlarin kéawi ilo 7000 -10sm™ intervalinda
olgmolar aparmaq miinkiindiir.

Asagidaki edvoldon goriindilyii kimi IO - spektroskopiya kimpvi rabitolorin
enerjisini mixtalif enerji vahidlari ilo 6lgmays imkan verir.

v=4000 sm! v=400 sm!
A=2,5 um A =25 um
E=7.92-10%07] E=7.92-10%1]
E=1.89-10%0 cal E=1.89-10! cal
E=4,77-10* J/mol E=4,77-10° J/mol
E=1.14-10% cal/mol E=1.14-10° cal/mol
E= 0,494 eV E=0.0494 eV




Kimyavi rabitalorin enerjisinin qiymatinin hesablanmasi kimyagilar vo fiziklor
liclin ¢ox vacib oldugundan bu rabitolorin enerjisinin hesablanmasini nozordon
kecirok. IQ spektrometr cihazlari udularaq birbasa kimy avi rabitalorin titromasinag
sorf olunan elektromaqnit dalgasinin v-dalga adadi giymatini verdiyina géro
Kimyavi rabitalorin enerjisini hesablamaq daha da asanlasir.

Dalga ododi 7=3000sm™ olan elektromagnit dalgasinin enerjisin miixtalif enerji
vahidlari ilo hesablanmasina baxag.

Vaxt gonastino gora bu hesablamalarda asagidaki ¢evrilmo formullarindan istifado
etmok faydalidir.

1kal=4,184J; 1mol-eV=23060kal; 1sm™ =1,98-107°)=4,73-10*'kal

lerg= 6,24eV; 1J=6,24-10"%V

E = hv= he/A=hcv = (6,625-10"**J-san)-(3-10°m/san)-(3000-10°m™*)=59,625-10J;
Na-E=(6,62-10mol™) -59,625-10%J=394,7175-10%)/mol=39,472-kJ/mol;

2
a2 394,7175-10%]/mol
394,7175 - 10%]/mol ==

9434kal/mol
9,434-kkal/mol = = 0,0041eV:
23060kal/(mol-eV)
Dispersiyion spektrometr osason {i¢ hissodon ibaratdir.

1. Siia (dalga) monbaoyi

2. Monoxromator

3. Detektor
IQ spektromerlords siia(dalga) monboyi kimi bir qayda olaraq elektrik corayani ilo
1000-1800° C intervahnda qizdirilan bork maddoslor gotiiriiliir. Stia monb oyi kimi
on ¢ox istifado olunan, ¢atinoriyon maddolor bunlardir.

e Nadir torpag elementtinin oksidlorindon hazirlanmis Nernst  kdzormo

qurgusu

=94 34 - 102 X% -9 434-kkal/mol:
mol

e Nixrom spirali

o Keramika ilo ortiilmiis platin moftil
Monoxromator biitév IQ siialar1 0,125-0,5 sm™ intervali ib ayri-ayr1 zolaglara
ayirir W bunun kémayi ilo tadqiq olunan maddsays ardicil olaraq melum dalga
uzunluglu enerjiya uygun elektromaqnit dalgalari osir edir. Mduasir program
tominath cihazlarda bu intervallar 0,125-+-32 intervalinda doyisdirile bilir ki, bu da
bu cihazlarin kdmayi on miixtalif mosalolori hall etmoys imkan verir.
Ovvallor monoxromator kimi golovi va goalovi-torpaq metallardan hazirlanmis
prizmalardan istifad edirdilor. Bu giin onlar1 n yerini difraksiyon setkalar
tutmaqdadirlar. Dispersiyon 1Q cpbuledicilo ri ikiasas qrupa bolmok olar: T ermik
va foton qobuledicilor.Termiki gpbuledicilarin torkibine termociitlor, termistorlar
Vo pnevmatik qurgular daxildir.



[Q-spektroskopiya ilo mosgul olan kimyagilari oan ¢ox maraqlandiran mosalolordon
biri mulpkkob kimyovi birlogsmolords xotti qurulusa alavo olunmus atomlarin w
yaxud qruplarin tosirindon verilmis kimyavi rabitolorin vo yaxud xromofor qrupla-
rin udma enerjibrinin doyismosidir ki, bu da miirokkob vo ovazlonmomis birlos-
molordo eyni kimyovi birlosmolorin udma zolaglarinin forqli qiymotlor almasina
Sabab olur. Tabii ki, bu kenara ¢ixmalar bagqa kimyavi rabitalorin udma zolaqlar
ilo Gist-Usta diisdiiklori ti¢iin miloyyan ¢otinliklor yaradirlar vo arzuolunmazdirlar.
Kimyagilar U¢lUn bu okara ¢ixmalarin hansi interval  ohatosindo doyismok
imkanlarini1 qiymotlondirmoak ¢ox vacibdir.
Kimyovi birlosmolor torofindon IQ siialarin udulmasi osas elektron saviyyasinin
titromo(hoyacanlanma) elektron saviyyalori arasindaki kegidlorlo noticolonir.
Bu kegidlor, yoni iki qonsu enerji soviyyasi arasinda enerji forqi
AE=—-- 2[K/u formulu ilo hesablanir, burada K kovalent rabitonin giic sabiti
- el | e
map+mpg
elementlorinin nisbi atom kdtlaloridir.
Kimyavi rabitolorin gic sabitbrinin hesablamaq iiclin emprik, yarimemprik vo
nazari hesablama tisullart mévcuddur. Bu giymatlor cadvallar soklinde mévcuddur
Vo miitoxassislar bu cadvallardan istifads edarak faydalana bilarlor.
Emprik vo yarimemprik hesablama tisullar1 gotliriilmiis kimyovi rabitonin miixtalif
forgli birlosmoalordo kimyovi rabitalorin enerjilorinin miigayisasi yolu ilo tapilir.
Kimyagilar 6zlbrinin tortib etdiklori emprik vo yarimemprik hesablama tisullarin-
dan daha cox istifads edirlar.
Ucgat rabitalar iiciin giic sabitleri k13-18-10° din/sm, ikiqgat rabitalor tigiin
8-12-10°din/sm, sada(birgat) rabitalor iiciin 5-10-10° din/sm intervallarinda doyisir.
Deformasyon titbmolorin K giic sabitlori valent titromolorinkindon toxminonl0
dofo boyiikdiir.
Muasir 1Q- spektroskopiya cihazlari asason iki rejimds- oksetma vo kegib-getma
rejimlorinds isloyirlor. Oksetmo rejiminds on ¢ox ZnSe materiallarindan istifado
edirlor. Bork vo yaxud toz fiziki agreqat voziyyetindo olan maddlorin IQ -
spektrlorini ¢okorkon bu rejimdon istifado etmok daha olverislidir, ¢iinki burada
0z0nun olavo udma zol aqlart d s pektri miykkoblogdiron miixtalif  Uzvi
holledicilordon istifadoyo ehtiyac qalmir. Bu rejiman istifado edorkon yalniz
gotiiriilmis maddolarin saciyyavi udma zolaglar1 miisahids olunur ki, bu da onun
bir Gsthluyuddr. Amma bu rejimdalinan spektrlorin intensivliyi  kegib-getmoa
rejimino nisbaton xeyli zoif olur va vo 6lemo diapozonunu(4000sm™-400sm™)
400sm™*-don 650sm™ -0 qader qusalir.
Kecib-getmo rejimindo ylksok intensivlikli vo keyfiyyatli spektrlorin alinmasi
munkun olsa da, halledicinin udma zolaqlarinin varligi maddoslorin identifikasiyasi
6

, 1kiatomlu molekul iiciin hesablannig kisdir, m A Vo mg A vo B



Uclin milayyan ¢otinliklor yaradir. Bu rejimds ham maye, hom do hlledicilords hall
olunmus maddlorin spektrlori KBr l0vholor arasinda sixilmaqla g¢okilir. KBr
l6vhalor IQ siialar ticiin 4000-400sm™ intervalinda, 665sm™ -do cox nazik, diiz
Xotto oxsayan udma zolagi istisna olmagla tam soffafdir.

Numunalarin hall olunmasi {igiin istifado olunan hoalledicilars talab ¢ox Yylksakdir.
Belo ki, bu holledicilor konar qarisiglardan tomiz vo tozo olmalidirlar. Istehsal
muddoti 6tmiis olan halledicilor, niimunslorin hazirlanmasi {igiin yararli deyillor.
KBr |0velori nomliya qarsi ¢ox hassasdwr, ona goro do isoris inda quruducu
maddoalor yerlasdirilmis Vo gapag kip baglanmis eksikatorlarda saxlanilmalidr.



| FOSIL

ALKANLAR, ONLARIN HALOGENLI TOROMOLORI VO
TSIKLOALKANLAR.

Oksor tizvi maddolarin torkibindo metil(CH3) vo metilen(CH;) gruplar1 vo C-C rabi-
tolori oldugundan biz {izvi maddslorin infraqirmizi spektrdrinin ( IQ) analizino
doymus karbohidrogenlordon baslamagi lazim bilirik. 1Q spektrlordo kimyovi
rabitolorin valent vo deformasyon titromolori naticasindo amala golon saciyyavi udma
zolaglarindan basqa obertonlara, vo ¢iyinlora do rast golinir.

Obertonlar: Girisdo qeyd etdiyimiz kimi, Xotti vo tsiklik alkenlords, alkadienlords,
alkatrienlords vo aromatik birlosmalords ikiqat rabitoys baglanmig C-H rabitolorinin
deformasyon titbmolorinin udma zolaqlarinin osas yerbrin don olavo, bu intensiv
udma zolalarinin txmini ikiqat qiymetinds zoif intensivlikli piklor do miisahido
olunurlar ki, bunlara da obertonlar deyilir. Doymamis karbohidrogent vo Arenlor
bolmolarinds obertonlar barada otrafli malumat veracoyik.

Ciyinlar: Bir-birina ¢ox yaxm olan udma zolaglari ¢ox vaxt c¢iyinlor soklindo
miisahido olunurlar. Analiz olunan maddlorin doqiq identifikasiyasini vermok iigiin
ciyinlori dublet va tripletlorden ayirmaq gox vacibdir. Bels ki, dublet va tripletlar eyni
Kimyavi rabitolori vo yaxud xromofor qruplari sciyyolondirirsa, ¢iyinlor ayri -ayri
rabitalora vo yaxud xromofor gruplara aiddirbr. Cihazin 6lcmo haddini boyiitmokla
dublet va tripletlori ¢iyinlordon ayirmaq miinkiindiir.

Alifatik karbohidrogenbr C,H,..,; Alifatik karbohidrogenbrin udma zo-
laglar CH3, CH, gruplarinda C-H w karbohidrogen zncirindo C -C rabitslorinin
valent vo deformasyon titromalori ilo baghdir.

Ogor eyni atoma bagqa bir maddonin iki vo daha ¢ox eyni atomu birlogorso, onda
asimmetrik(as) w simmetrik(s) valent titromolorini ayirmaq lazimdir. Asimmetrik
valent titomolori daha ¢otin oldugundan daha ¢ox enerjidlob edir vo onun udma
zolaglar1 simmetrik valent titmolorinin udma zolaglarina nisboton yiiksok enerji
sahosina toraf siiriigiir. Tobii ki, hom CH3z hom do CH,; qruplarinda C-H rabitolorinin
asimmetrik \w simmetrik valent titromolori Ni W uygun udma zolaglarini ayirmaq
lazimdir.

CH;z grupunda C-H rabitosinin valent titromolorine xas olan intensiv udma zolaqlari
bunlardir ; va(C-H) = ~2962sm™, v¢(C-H) = ~2872sm™, deformasyon titromslarino
xas olan udma zolaglar1 is 8,(C-H) =~1460sm™, 8,(C-H) =~1380sm™. Bir gayda
olaraq okser hallarda 1460sm™ udma zolagi 1380sm™, udma zolagindan boyiikdiir.
-CH,- qrupunda C-H rabibsinin valent titromolorino xas olan intensiv udma
zolaglari bunlardir y 4(C-H) =~2926 sm™ , v(C-H) =~2853sm™ | &, ~1467sm™
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qaye1, 720-740sm™ mayatnik udma zolag: is n>4 -don sonra omolo golir. Normal
Xatti karbohidrogenlordo n>5-don baslayaraq metil qrupunun 1460sm™ udma zolag:
metilen grupunun 1467sm™ udma zolagma c¢iyin soklindo omolo golir. Alkanlarda
metilen qruplarmin saymin artmasi alsaciyyoavi udma zolaglarinin intensivliklori
artir w formalar1 doyisir. Polimerbrdo, masolon polietilendo[109] C-H rabibsinin
valent titromolorinin metil qruplarda miisahido olunan v,(C-H) = ~2962sm™,
vs(C-H) = ~2872sm™, vo deformasyon titromolorine xas olan 8,(C-H) =~1380sm™
saciyyovi udma zolaglar1 goriinmiirler. Goriindiyd kimi 1380sm™ udma zolagi CHs
grupuna, 720-724sm™ iss CH, qrupuna aiddirlor. Alifatik karbohidrogenlorin birinci
dord numaywndasi qaz halindadirlar[1 -4]. Metan[1] ¥ etanin[2] 1IQ spektrlarinin
identifikasiyasi udma zolaglarinin ifrat sixligindan ¢ox @tindir vo biz bu spektrlori
sadoco gostormoklo kifayotlonacayik. Propan [3] w butanin[4] IQ spektrlorindo do
CHj; vo CH; qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari
asason dublet, tripletlorden vo ¢iyinlordon ibarstdir. Pentandan[5-14] baslayaraq xotti
alifatik karbohidrogenbrin mayelor sirasmin IQ spektdrinde udma spektrlorinin
ganunauygunlugu gozlaonilir. Yuxarida geyd etdiyimiz kimi, CHs qruplarinda
vas(C-H) = ~2962sm™, v5(C-H) = ~2872sm™, §,5(C-H) =1460 sm™, 5,(C-H)=1380sm™,
vo CH; qruplarinda v ,(C-H) =~2926 sm?, vs(C-H) =~2853sm™ , &, ~1467sm™
qaycl, 720-790sm™ mayatnik udma zolaglart n>4 omelo golir. Alifatik xotti
karbohidrogenlards pentandan baslayaraq 1380-1100sm™, 1100-740sm™, va
718-400sm™, aras1 obertonlara oxsar zolaglar seriyasiomolo golir ki, bu da a lifatik
xatti karbohidrogenlords C-C rabitslarinin miirakkob skelet tiromolari ilo slagadardir.
Alifatik &ti carbohidrogenlorin torkibinde qeyri -Xotti izomerlorin vo digor
garisiglarin olmasi sobabindon bu zolaglar ¢ox miirokkob forma alir ki, bu da alifatik
karboidrogenlorin identifikasiyasini ¢atinlosdirir. Umumuyyatlo, btiin spektral analiz
metodlar1 kimi 1Q-spektroskopiya da kenar qarisiglardan dmizlonmis maddolorin
todqiqi ligiin daha ¢ox yararhdir.

Pentandan undekana godor [5-12] alkanlarin molekul kiitbsi boytidiikco, homin zo-
laglar Kigilir va tadrican itir. Bu sirada eyni zamanda CH, qruplarinin artmasi ilo 718-
740sm™ udma zolaglar: béyiimoya baslayir. Dodekandan baglayaraq heksatrikontana
godor boyiiyon sirada[13-22] alifatik karbohidrogerdrdo C -C rabiblorinin skelet
titromelorini sociyyolondiren 1460-1380sm™, 1100-740sm™, w 718 -400sm™, udma
zolaqlar1 todricon fitir.

Alifatik »tti karbohidrogenlor sirasinda trikozandan[19](C,3Hsg) baslayaragok
ndmrolordo CpsHsp[21], CarHse[23], CaoHeo[25], 1460 sm™ vo 740-718sm™ udma
zolaglarinda dublet zolaqlasklindo miisahido olunur. Bu dublet voziyyot
tetrakozandan C,4Hs0[20], sonraki ciit néinrkarbohidrogenlor  do CyHs4[22],
CogHsg[24], CaoHe,[26], gorinmiirlor.



Dotrikozandan  CgHge[27], CasHes[28], CasHes[29], CseH74[30],  CasHgo[31],
CeoHi122[32] baslayaraq 740-718sm™ udma zolaglarinda dublet aziyyati biitiin
karbohidrogenlordo miisahido olnunur. Tosssiif hissi ilo geyd etmok istoyirom ki,
texniki imkanlar baximindan biz biitiin alifatik karbohidrogenlorin IQ spektrlorini bir
kitabda yerlosdiro bilmarik . Karbohidrogen zenciri bdyiidiikca, biz 1380sm™ udma
zolagmin qisaldigini, 740-718sm™ udma zolaginin isa boyiidiiyiini goriiriik.
Ovazlonmamiyg xatti doymus karbohidrogenlarin analizi tasdiq edir ki, bu sinif karbo-
hidrogenlarda 1460-1380sm™, 1380-740sm™, 718-400sm™, obertonlara oxsar udma
zolaglar: C-C rabitalorinin skelet titromalori ila alagadardirlar vo bu udma zolag-
lar1 C-C rabitalorinin coxalmast ilo tadricon itirlor.

C-C rabitolorinin skelet titromolorini saciyyolondiran bu udma zolaqglart Kigik zoncirli
alkanlar Ugln zoifdirlor, bir gayda olaraq basqga udma zolaqlar1 ilo ortiillrlor vo ona
gore do alkanlarin toyini {ligiin o qador do sarfoli deyillor. Ancaq polyar qruplarla,
xususi ib do halogenlorlo ovozlonmis alkanlarda C-C rabiblorinin udma zolaqglari
xeyli guclonirlor[46-98].

1460-1380sm™, 1380-740sm™, 718-400sm™, intervalinda udma zolaglarinin yoxlugu
Xatti alifatik karbohidrogenlorin saxalonmis izomerlordon va digar qarisiglardan
tomizlik daracasi kimi giymatlondirila bilar.

Biz eyni zamanda sonayeds ¢ox islonon bazi molum markali neft mohsullariin
[33-36] da 1Q- spektrlorini vermisik. Hesab edirik ki, bu spektrlor hom elmi
todgigatgilar, hom do neft sonayesi miitoxassislori {i¢iin faydali olacag. Osason xatti
Vo saxoalonmis alifatik karbohidrogenlrin qarisiqlarindan ibarat olan bu myhsullarin
1Q spektrlori alkanlarin spektrlori ilo eyni tiplidir.

Qeyd etmvk lazimdir ki, alifatik karbohidrogenlorin polyar atomlarla vo alkillarlo
ovazlonmis toromalorindo ¢ox hallarda polyar avozedicilora yaxin C-H rabitslorinin
deformasyon titromolorino xas olan udma zolaqlarini ¢OX genis intervalda doyisir vo
1460-1380sm™ arasi miisahide olunurlar[37-99]. Bu udma zolaglar1 polyar atom »
gruplarla avozlonmis téromolords daha gabariq sokildo miisahido olunurlar[46-99].
Alifatik karbohidrogenbrin alkilovozlonmis téromolorindo C-C rabiblorinin skelet
titromelorine xas olan 1380-740sm™ vo 718-400sm™ aras1 obertonlara oxsar zolaglar
seriyasiin intensivlikbri artir vo aydin goriinon udma zolaglar1 kimi miisahido
olunurlar.

Saxalonmis va xotti karbohidrosenlarin 1Q-spektrlori ohomiyyatli deracodo farqlonit-
lor vo bu forq agir alkanlarda daha aydin nozora ¢arpir[37-45]. Bizim aragdirdigimiz
saxolonmis alkanlarda digqot ¢okon 2,2-dimetil avozlonmo basqa sozlo kiinc -C(CHj3)3
vaziyyatlorinda [38,42-45]C-H rabitalorinin defomasyon titromalarini saciyyalandiran
udma zolaglarinin ~1380sm™ don daha yiiksok enerji sahosino torof ~1392sm™
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stirismosidir. Heksametiletan[37] molekulunda tam simmetrik wziyystinoa g0ro bu
udma zolagina rast galinmir.

Ovazlonmis karbohidrogenlords cox hallarda 1460sm™ vo 1380sm™ udma zolag-
larinin intesivliklorinin nisbati torsine doyisir. Ovazlonmo effektlori ilo baglh olan bu
hal bir gayda olaraq sade vo miirokkob efirlorda, nitrobirlogsmalordas , nitritlords, va s.
miisahido olunur vo 1460sm™ udma zolaglarmin intensivliklori 1380sm™ -don qisa
olur. CH; grupunun terminal vaziyyeatinds bu forq daha aydin gortnir vo nitratlarda
izopropil nitrat istisna olmagqla biz bunu miisahid o etmirik.

Doymus avazlonmomis karbohidrogenlorin IQ spektrlorinin analizindon aydin
olur ki,ogar bu karbohid rogenlor konar qarisiglardan tomizdirsas, onlarin spektrlori
hoddon artiq oxsardir vo IQ  spektrlorin kémoyi ilo onlari ayirmaq mioyyan
Gotinliklor yaradir. Kimyagilar is praktikasinda bu problemlor ils tez-tez rastlasirlar,
Vo tobii ki, ¢ox vaxt todgiqat¢ilar maye-gaz- vo yaxud mass-spektroskopiya va
xromatografiya cihazlarindan istifadetmok macburiyyastindo qalirlar. Belo
voziyyotda IQ- spektroskopiyada bizim mgbul saydigimiz yegano yol bu etalon
spektrlora baxmagqdir.

Hesab edirom ki, alifatik karbohidrogenlords asagida verilon xromofor qruplarin
sociyyavi udma zolaglarini bilmok ¢ox faydalidir.

Alifatik karbohidrogenlords 2815-2830sm™ intervalinda metoksi (CH3;0) grupda
C-H rabitlorinin simmetrik valent titromolorino xas olan orta intensivlikli udma
zolag1 miisahido olunur. Etoksi birlosmalords (C;HsO) mivafiq udma zolagi
2970-2990sm™ intevalinda miisahid olunan udma zolagi digor sorbast metil va
metilen qruplarinin intensiv udma zolaqlar1 d ortiildiiyiindon identif ikasiya Gg¢iin o
godor do shomiyyatli deyil[110].

1380sm™ udma zolagindan sagda ¢ox nazik udma zolaginin amolo golmosi metilketo-
nun (CH;-CO-R) ya da metoksikarbonilin CH3;0-CO-R varligina dblalot edir.Ogor
tizvi birlosmads -CH,CO-,-CH,-N"-va onlara oxsar diger qruplar varsa, onda
1380sm™ vo 1460 sm™ udma zolaqlart arsinda ~1410sm™ -da udma zolag: miisahido
olunur[110].

R1,R2,R5CH tipli birlesmolorde v(C-H) =2890 sm™( zoif), §(C-H) =1340sm™ ( z»if),
udma zolaqglar1 faktiki olaraq istifado olunmurlar.

(CH5),CH- hemdimetil grupunun kiinc wziyyotinde, miisahido olunan 1170sm™,
1145sm™, (1170sm™ udma zolagna ¢iyin), intensiv udma zolaglarin1 C-C rabitolori-
nin skelet titromolorine aid etmok lazimdir.

1380sm™ -nin dubleti (~1370 sm™, ~1390 sm™) w 1150-1250sm™(C-C) udma zo-
laglar1 ¢ox azifdirlor, bir gayda olaraq bu zonada olan basqa intensiv zolaglarla
ortlirlor. Ona gora do bu zolaglar cox sade molekullarin toyini {igiin yararlidir.
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-(CH3),C- hemdimetil qrupu orta aziyystindo 8(C-H) =1380sm™ udma zolaginin
dubletindon olave C-C rabitolorinin skelet titramolorinin 1215sm™ vo 1195sm™ orta
intensivlikli , udma zolaqlar1 miisahids olunur.

(CHs)3C-; Miiasir 1Q-spektrometrlorda tret-butil fragmentini &iyyolondiron orta
intensivlikli udma zolaqlari(C-C skelet titemolori) 1240-1255sm™, 1195-1215sm™
va 925-945sm™ intervallarinda miisahid olunur. 2,2-dimetilbutan[42](1250sm™,
1215sm™, 927sm™), 2,2-dimetilpentan[43](1248sm™, 1207sm™, 925sm™,
944,89sm™), dimetilheksan[45] (1249sm™, 1202sm™, 929,68sm™), dimetilheptan [45]
(1245sm™,1199sm™, 925sm™, 931,55 sm™) biskmolorindo miivafiq udma
zolaglarinin qiymatlorine nozor salsaq alkanlarin boyiiyon sirasinda biz bu rogomlorin
azalmasini miisahido edorik.

925-930sm™ intervallarinda okser hallarda dubet vo ya zolaqlar seriyasi kimi miisa-
hids olunan udma zolaqlar1 zaifdirlor va identifikasiya iigiin az shomiyyat kosb
edirlor.

Biitiin hallarda bu udma zolaglar: sazlonmis C -C rabitalorinin skelet titromalorini
Saciyyalondirrilor.

8(C-H) =1380-1365sm™, R-O-CO-CHj tip miimkkeb efirlorin  CHj; grupunda C-H
rabitalorinin deformasyon titromolorinin intensiv udma zolaqlart.

8(C-H) = 1360-1355sm™, R-CO-CHj tip ketonlarin CHj qrupunda C-H rabitolorinin
deformasyon titromolarinin intensiv nazik udma zolaqlari.

S(C_H)=12998m'1 , R-P-CHj3 tip birlosmalorde C-C rabitlorinin skelet titromalorinin
intensiv nazik udma zolaglari.

S(C_H)=l325sm'1, R-S-CHj; tip birbsmoalordo C-H rabitlorinin skelet titromolorinin
intensiv nazik udma zolaglari.

vic.)= 2815-2830sm™ | §cpyy=1455sm™, O-CHj tip birlogmolerin CH; grupunda C-H
rabitolorinin uygun olaraq valent vo deformasyon titromoslorinin udma zolaglari.
V= 2730-2820sm™, §cy=1426sm™ N-CH; tip birlosmolorin CH; grupunda
C-H rabitslorinin uygun olaraq valent vo deformasyon titromoalorinin udma zolaglari.
Amin duzlarinda CH, qruplarimin deformasyon titramolorine uygun udma zolaqlari
1460 sm™-don 1440-1400sm™ -o qader siiriisiir. Umumiyyotls, aminlorden onlarin
duzlarina kecorkon, 1440-1400sm™ intervalinda yeni udma zolaginmemalo galmesi -
CH,-N< gruplagmasinin varligina stibutdur.

Sonlarinda aldehidlor, tursu qaligi, efirlor, amidlor kimi polyar qruplar olan uzun
zoncirli bork maddolor 1100-1400 arasi diizgiin udma zolaglar seriyasi vemirl
Saxolonmis alkanlarda iso ~ C-C rabitlori ~ 1100-1350sm™ vo 850-920sm™
intervalinda ¢ox zoaif udma zolaqlari verirlar[33-36, 38-45].

-(CH,)4-O- 734-742sm™, orta intensivlikli udma zolaglart.

O-CH,-O 2710-2820sm™, orta intensivlikli udma zolaglar:.
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-CH,-CO- 1400-1440sm™ genis udma zolaglar:.

-CH,-C=C  v,(C-H) =1430-1445sm™, orta intensivlikli udma zolaglart.
-CH,-C=C  v,(C-H) =1430-1445sm™, orta intensivlikli udma zolaglart.
-CH»-C=Ar v,(C-H)= 1430-1445sm™, orta intensivlikli udma zolaglari.
-CH,-N* Vas(C-H) =1400-1440sm™, orta intensivlikli udma zolaqlari.

\/ \/
_~C \

vas(C-H) =3040sm™ |, CH, qrupunda C-H rabiforinin
asimmetrik valent tiromolorinin orta intensivlikli udma zolaglari, 1000-1020sm™ ,
C-C rabidlorinin skelet titromalorinin saciyyavi udma zolaglari. Siklobutanlarda
3030-3040sm™ -siiriisiir vo tsiklopentanda yox olur.

/ \C
H, .
—¢ vas(C-H) =3050sm™, CH, qrupunda C-H rabiblerinin asimmetrik
valent tiromalarinin orta intensivlikli udma zolaqlari .

ol N
- \(H) vas(C-H) =3050sm™, CH, grupunda C-H rabitslorinin asimmet-
rik valent tiromolorinin orta intensivlikli udma zolaqlart .
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[3]. Propan, gaz, propane, gas, CH3-CH,-CH3, C3Hg
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vas(C-H) =2978-2960sm™, vs(C-H) =2887sm™, 2874,71sm™, metil qruplarinda C-H rabitolerinin asimmetrik vo simmetrik valent titromolarinin

udma zolaqlari.
vas(C-H) :2946,83-2901,84sm'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalonin udma zolaglari.

Scy =1484-1454sm™, 1388-1363sm™ , metil vo metilen gruplarinda C-H rabitslarinin deformasyon titromoalonin udma zolaglari.

1336-601sm™, C-C rabitolorinin skelet titromolorinin udma zolagi

601,46

500
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[4]. Butan, gaz, butane, gas, CHs-(CH>),-CHs, C4H1o
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Vas(C-H) =2973,67sm, 2965,93sm™, vs(C-H) =2894,68-2879sm*, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin

udma zolaglari.
vas(C-H) =2933sm™, metilen qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoslonin udma zolag:.

8cy=1479-1462sm™, 1392sm™, 1383sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromoalorinin udma zolagr.
1342sm™, 1293,94sm™, 1134sm™, 966,54sm™, 956sm™, 747sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

I
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[5]. Pentan, maye, pentane, liquid, CH3-(CH,)3-CHgs, CsHi,
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vas(C-H) =2959,86sm™, vs(C-H) =2873,93sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titramolarinin udma zolaglari.

vas(C-H) :2924,925m'1, metilen qruplarinda C-H rabitslorinin deformasyon titromolonin udma zolagi.
8cH=1461,62sm™, 1379sm™, 726,74sm™, metil vo metilen qruplarda C-H rabitolorinin deformasyon titromolorinin udma zolaglart.

1341-764sm™, 482-452sm™ , C-C rabitolorinin skelet titromolorinin udma zolaqlarr.
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[6]. Heksan, maye, hexanes, liquid, CH3-(CH2)4-CH3, CeH1g
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vas(C-H) =2959,73sm™, vs(C-H) =2873sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolonin udma zolaqlart.
vas(C-H) =2925,96sm™, vs(C-H) =2860sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
8cH=1466,70sm™, 1378sm™, 724sm™ , metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaglari.

1341sm™, 1292sm™, 1246,74sm™, 1135sm™, 1064,83-757,71sm™, 470sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.
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[7]. Heptan, heptane, [C7H1s].
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vas(C-H) =2958sm™, v¢(C-H)=2872,79sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
vas(C-H) =2924,65sm™, v¢(C-H) =2857,71sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
Scpy =1466,52sm™,1378sm™, 722sm™ | metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.

1340,64sm™, 1300,52sm™, 1278,70sm™, 1233,71sm™, 1136sm 1075, 90-772,51sm™", C-C rabitolarinin skelet titromolorinin udma zolaglari.
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[8]. Oktan, maye, octane, liquid, CH3-(CH>)s-CHs, CgH1s
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vas(C-H) =2958sm, v5(C-H) =2872,58sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlarr.
vas(C-H) =2923,78sm™, v5(C-H) =2855,70sm™, metilen gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalonin udma zolaglart.
Scn =1466,50sm™,1377,87sm™?, 721sm™, metil vo metilen gruplarinda C-H rabitslarinin deformasyon titromalonin udma zolaqlari.

1340,64sm™, 1298sm™, 1267,50sm™, 1224sm™, 1134sm™, 1078-764sm™, C-C rabitolorinin skelet titramalorinin udma zolaqlari.
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[9]. Nonan, maye, nanane, liquid, CHs-(CH;);-CHs, CoHz
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vas(C-H) =2957,96sm™, v4(C-H) =2872sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
vas(C-H) =2923,76sm™, v4(C-H) =2854sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
8cr=1466,79sm™,1377,84sm™, 721sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglarr.

1340,90sm™, 1301,60sm™, 1257,72sm™, 1217,64sm™, 1134sm™, 1086,68-752sm™, 453sm™, C-C rabitalorinin skelet titromoalorinin udma zolaglari.
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[10]. Decan, maye, decane, liquid, CH3-(CH,)s-CHs, C1oH2,
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vas(C-H) =2956,55sm™, vs(C-H) =2871,62sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
vas(C-H) =2919sm™, v4(C-H) =2852sm™, metilen qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlart.
8cr=1466sm™,1377,61sm™, 720,82sm™ (mayatnik) , metil vo metilen gruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.
1340,89sm™, 1301sm™, 1248,86sm™, 1211,54sm™, 1133sm™, 1090,51-767,99 sm™, C-C rabitslorinin skelet titromolorinin udma zolaglar1.
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[11]. Undekan, maye, undecane, liquid, CH3-(CH,)y-CHgs, C11H24
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vas(C-H) =2957sm, v4(C-H) =2872sm™, metil qruplarinda C-H rabitolarinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
vas(C-H)=2923,92sm™, v(C-H) =2853,77sm™, metilen gruplarinda C-H rabitoslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
8cr=1466,68sm™,1377,61sm™, 720,83sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolonin udma zolaqlari.

1340,58sm™, 1301sm™, 906,55-757,98sm™, 461,52sm™, 456,56sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[12]. Dodekan, maye, dodecane, liquid, CH3-(CH,)10-CHs, C12Ha6
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vas(C-H) =2957sm™, v¢(C-H)=2871,85sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
vas(C-H) =2923,53sm™, vs(C-H) =2853,53sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslonin udma zolaglari.
8cr=1466,67sm™,1377,59sm™, 720,81sm™ metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.
1340,51-768sm™, 477sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlarr.
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[13]. Tetradekan, maye, tetradecane, liquid, CH3-(CH3)12-CHg3, C14H30
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vas(C-H) =2956sm™, v5(C-H) =2870,89sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlar:.
vas(C-H) =2921,88sm™, v5(C-H) =2851,63sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaglart.
8cn=1466sm™,1377,61sm™, 720,72sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.

1340,58sm™, 1301,38sm™, 1131,63sm™, 1076sm™, 888 sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[14]. Pentadekan, maye, pentadecane, liquid, CH3-(CH>)13-CH3, C15H3,
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vas(C-H) =2956,72sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

vas(C-H) =2922,96sm™, v¢(C-H) =2852,89sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
OcH =1466,59sm™,1377,51sm™, 720,63sm™, metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlart.

1352sm™*, 1301,90sm™, 1131sm™, 1076sm™, 946sm™, 889,61sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[15]. Heksadekan, maye, hexadecane, liquid, CH3-(CH3)14-CH3, C16H34
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vas(C-H) =2956sm ™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

vas(C-H) =2923sm™, v4(C-H) =2851sm™, metilen qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslonin udma zolaglari.
Scpy =1466sm™,1377,61sm™, 720sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.
1301sm™,1016,61sm™, 889,85 sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[16]. Oktadekan, maye, octadecane, liquid, CH3-(CH2)16-CHgs, CigHa3s
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vas(C-H) =2956,89sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolagi.

vas(C-H) =2924sm™, v¢(C-H) =2853sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
8cr=1466,65sm™,1377,56sm™, 720sm™ , metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglart.
1302sm™, 1075,70sm™, 889sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[17]. Elkozan, maye, elcosane, liquid, CH3-(CH;)15-CHg3, CooHa2
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vas(C-H) =2956sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolag:.

vas(C-H) =2923,52sm™, v4(C-H) =2853sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglart.
8cr=1465,71sm™,1377,52sm™, 720sm™ , metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglarr.
1351,84sm™, 1302sm™, 1074,94sm™, 889sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
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[18]. Dokozan, maye, docosane, liquid, CH3-(CH,)20-CHs, C22Ho
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vas(C-H) =2956sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolag:.

vas(C-H) =2923sm™, v5(C-H) =2852,93sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.
8cr=1465,91sm™,1377sm™, 719,91sm™, metil vo metilen qruplarinda C-H rabitolerinin deformasyon titromelorinin udma zolaqlari..
1351,77sm™, 1301,67sm™, 1077,67sm*, 482,96-460sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[19]. Trikozan, tricosane, [Co3Hasg].
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vas(C-H) :2954sm'1, metil qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolarinin udma zolagi.
VCH =2918,51sm*, 2848,855m’1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
Scn=1471,74sm™, 1462sm™,1376sm™, 728,98sm™, 719sm™, metil vo metilen qruplarinda C-H rabitolsrinin deformasyon titromolarinin udma zolaglari.
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[20]. Tetrakozan, tetracosane, [Ca4Hsg].
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vas(C-H) =2955,62sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolagi.

VCH =2922,908m'1, 2852,508m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Scny=1466sm™, 1377sm™, 1368sm™, 720sm™, metil vo metilen gruplarinda C-H rabitolorinin deformasyon titromolarinin udma zolaglari.
1351,71sm™,1302sm™,1075sm™, 889sm™ 481,68-453sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
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[21]. Pentakozan, pentacosane, [CasHsy].
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vas(C-H) =2954sm™, metil qruplarinda C-H rabitolsrinin asimmetrik vo simmetrik valent titromalorinin udma zolagr.

VCH =2918,858m'1, 28498m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
8cH=1471,97sm™, 1462sm™, 1376sm™, 729,26sm™, 719sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglart.
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[22]. Heksakozan, hexacosane, [CasHsa).
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vas(C-H) =2955,66sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolagi.

VCH =2921sm'1, 28518m'1, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

Scny =1466,60sm™, 1377,563sm™, 720sm™, metil vo metilen gruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.
1303sm™, 1076sm™, 888,67sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[23]. Heptakozan, heptacosane, [Co7Hse].
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vas(C-H) =2954sm, 2871,61sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlart.
VCH =2916,668m'1, 28488m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
Scn=1472sm™, 1462sm™ 1383,69sm™, 1375,77sm™,729sm™, 718,98sm™, metil vo metilen qruplarinda C-H rabitolorinin
deformasyon titromoalonin udma zolaqlari.

1132sm, 890sm™, 747,94sm™, 532-462sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.
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[24]. Oktakozan, octacosane, [CagHsg].
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vas(C-H) :2955,66sm'1, metil qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolarinin udma zolagi.

VCH =2920sm?, 2850,67sm'1, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalonin udma zolaqlari.

OcH =1466,50sm™, 1377,55sm™, 720sm™, metil vo metilen qruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlart.
1302-888,87sm'1, 493,903m'1, C-C rabitalorinin skelet titromolorinin udma zolaglari.
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[25]. Nonakozan, nonacosane, [CaoHego].
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vas(C-H) =2954sm?, 2871,928m'1, metil qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlart.
VCH =2916,66sm, 2848,565m’1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
8cn=1472,70sm™, 1462sm™,1383,71sm™, 729sm™, 719sm™, metil vo metilen gruplarinda C-H rabitolorinin deformasyon titromolonin

udma zolaglari.

38



[26]. Triackontan, triacontane, C3oHe:
Rl MNTAMNE. 99%

-
=]
i
Iye]
o]
™
@
r\-\__
—
s
@ =
— @ N
2w m o
ebE
@ B oo
™
=
X ' ; : . ; v . . s . . s ; . s ; . . ; . " ; . . ’ . ; ’ . ’ ’
3500 3000 2500 2000 1500 1000 500

Vas(C-H) =2952,81sm™, 2869,89sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.
VCH =2916,938m'1, 2848,51sm'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Scn=1471,78sm™, 1462sm™, 1370,66sm™, 729sm™, 719sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromoalarinin
udma zolaglari.

888sm™, C-C rabitolorinin skelet titromolorinin udma zolagr.
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[27].Dotriackontan, dotriacontane, C3,Hes
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vas(C-H) =2952,77sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolag:.
VCH :2918,97sm'1, 28495m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
Scn=1471sm™, 1461,98sm™, 1376,72sm™, 729,57sm™, 719sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin

udma zolaqlart.
1301,77sm™, C-C rabitolorinin skelet titromolorinin udma zolagt.
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[28]. Tritriackontan, tritriacontane, Cs3Hes
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vas(C-H) =2954sm?, 2871,938m'1, metil qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlart.

VCH =2916,55sm ™, 2848,53sm'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
Scn=1472sm™, 1462sm™, 1377sm™, 729,57sm™, 718,99sm™ metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolarinin

udma zolaqlart.
1114sm™, C-C rabitolorinin skelet titromolorinin udma zolag.



[29].Tetratriackontan, tetratriacontane, Cs4sH7o
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vas(C-H) =2953sm?, 2869,78sm'1, metil qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlart.
VCH =2917,898m'1, 2848,988m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Scn=1472,58sm™, 1462sm™, 1376,98sm™, 729sm™, 719sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalorinin

udma zolaglari.
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[30].Heksatriackontan, hexatriacontane, CsgHy74
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VCH =2952 56sm*, CHs gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolarinin udma zolagi.
ven =2917sm™, 2848.65sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromaloarinin udma zolaglari.
Scy=1471,98sm™, 1462sm™, 1376,71sm™, 729,86sm™, 719sm™ CHs, CH, qruplarinda C-H rabitolorinin deformasyon titromalarinin

udma zolaglari.
890,84sm™, C-C rabitolorinin skelet titromolorinin udma zolagi.
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[31].Tetratetrakontan, tetratetracontane, C44Hgo
TETRATETRACONTANE. 99%

719,19

729,59

w
-
[ ]
-
=
r- A

287110

2954 20
284917

2917,32

1 . . v ' 1 : ' " 1 ) " : ' 1 : - " " 1 2 3 - 1 . 3 1
3500 3000 2500 2000 1500 1000 500

vas(C-H) =2954sm?, 2871sm'1, metil qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
VCH =2917sm?, 28498m'1, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
Scn=1472,76sm™, 1462sm™, 1376,94sm™, 729,59sm™, 719sm™, metil vo metilen qruplarinda C-H rabitolsrinin deformasyon titramolarinin
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udma zolaqlart.
1018,60sm™, 888,95sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[32].Heksakontan, hexacontane, CgoH122
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VCH =2955sm?, CHs gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolarinin udma zolagi.
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ven =2818sm™, 2849,71sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
OcH =1472,89sm?, 1462,70sm™*,1377sm™, 730sm™, 719sm™ ,CH3 , CH; gruplarinda C-H rabitolorinin deformasyon titromalarinin
udma zolaglari.
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Biz eyni zamanda sonayeds ¢ox islonan bozi molum markali neft mohsullarinin[33-36]
da IQ spektrlorini vermisik. Hesab edirik ki, bu spektrlor hom elmi todqiqatcilar, hom do
neft sonayesi miitoxassislori {igiin faydali olacaq. Osason xatti vo saxolonmis alifatik
karbohidrogenlorin garisiglarindan ibarat olan bu mahsullarm iQ spektrlori alkanlarin

spektrlori ilo eyni tiplidir.
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[33]. Petroleum efiri, petroleum ether, alifatik karbohidrogenlorin 35-60°C-ds qaynayan fraksiyast.

-_—_-—L‘_.J-u_-—'—“ﬂ-l-l-l"—'—"_'_“_“l‘_-_‘-"‘-l'
ETHER AC.S RE T pron T
T J\\/\(\
[57] [{=]
=T ‘__ [1e]
o o o ™ @
o 2|5 g o I T
(o] — - [(w]
i oo r~ s
a T g @
[as} T @ - — g
o o N
(o]
g & 8
8 3 :
g 515 5
- O [Ts] =1
@ S
ha [a=]
=1
[1a]
~ —
= @
o
w
=
=T
LO_
=T
I~
(2]
= ™
o
(=]
[f=] o
(3] (3]
od CD-
o
(3]
o4
| S |
3500 3000 2500 2000 1500 1000 500

vas(C-H) =2960,90sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolagi.

VCH =2928,968m'1, 2874,54sm'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Scy=1462,67sm™, 1379sm™, 1341-1215sm™, 730sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromalorinin
udma zolaglari.

1145-464,85sm™*, C-C rabitolorinin skelet titromalorinin udma zolaqlar1.
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[34].Ligroin, ligroin, neftin birbasa distillosindon va ya neft mohsullarinin krekingindon alinan vo 120-240°C-ds gaynayan fraksiya.
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Vas(C-H) =2959sm™, v4(C-H) =2874,51sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlart.
VCH =2926,628m'1, 2861sm'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalsirnin udma zolaglari.

OcH =1462,71sm, 1378,78sm™, 1341,96-1246,88sm™, 724,81sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin
udma zolaqlart.

1170,79-758,51sm™, 550sm™, 470sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.
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[35].Mineral spirts, mineral spirtlor, alifatik vo siklik karbohidrogenlorin C7-Cy; fraksiyalarinin qarisigi.
MNERATSPIRITS, ODORLESS
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vas(C-H) =29565m, v5(C-H) =2871sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglart.

VCH :29295m'1, metilen qruplarinda C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.

OcH =1466sm™, 1383sm™, 1376,94sm™, 1364sm™, 1296,59sm™, 1246,97sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin
udma zolaqlart.

1196,96-461,78sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
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[36]. Kerosene, kerosin, neftin birbasa distillosindan vo ya rektifikasiyasindan alinan vo 150-250°C-do gaynayan fraksiya
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vas(C-H) =29565m, v5(C-H) =2871sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolsirnin udma zolaglart.

ven =2929sm™, metilen qruplarinda C-H rabitolorinin asimmetrik valent titromalorinin udma zolagi.

Scn=1466sm™, 1383sm™, 1376,94sm™, 1364sm™, 1340,82sm™, 1302,68sm™ 721,67sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon
titromolorinin udma zolaglari.

453,32 |

472,80
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1168,74-736,79sm™, 698,60-453sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
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[37]. Heksametiletan, hexamethylethane,C( CHs)3-C( CHg3)s, CgHisg
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vas(C-H) =2961sm™, 2872,67sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlart.
vs(C-H) =2925,66sm™, 2855,55sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlart.
8cH=1463sm™, 1379sm™, 1367,94sm™, 721sm™, metil qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaqlart.

1303sm™, 1179,56sm™, 794sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

53



[38]. 2,2,4,6,6-pentametilheptan, 2,2,4,6,6-pentametilheptane, CH3-C(CHs),-CH,-CH(CHj3)-CH,-C(CHs),-CHgs, C12Ho.
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vas(C-H) =2953,65sm, 2868,695m'1, metil qruplarinda C-H rabitslarinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlart.

vs(C-H) =2910sm™, metilen gruplarinda C-H rabitslerinin asimmetrik valent titromalorinin udma zolagy.
Scn=1477sm™, 1467sm™, 1392sm™, 1376,50sm™, 1363,92sm™, metil vo metilen qruplarinda C-H rabitolorinin

deformasyon titromoalorinin udma zolaqlari.
1279,85-1205sm™, 971sm™- 925,56sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.
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[39].2,6,10,14-tetrametilpentadekan, 2,6,10,14-tetrametilpentadecane, CHs-(CH,)3-CH(CHj3) -(CH,)3-CH(CH3) -(CH3)3- CH(CH3),C19H30
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vas(C-H) =2954sm, 2868,75sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlart.

vs(C-H) =2925sm™, metilen gruplarinda C-H rabitslerinin asimmetrik valent titromalorinin udma zolagr.

8cH=1463sm™, 1382,63sm™ 1376,71sm™, 1365,59sm™, 734,69sm™, metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromalorinin
udma zolaqalr.

500
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1135,90-917,78sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
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[40].2-metilpentan, 2-methylpentane, [CH3-HC(CHs)- (CH2),-CH3 , CgHi4]

ZMETAYCHENTANE, 99+% ™.
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vas(C-H) =2957,74sm™, v4(C-H) =2873sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalairnin udma zolaglari.
VCH=2927,85sm'1, 2900sm™, 2845,58sm™ , metilen qruplarinda C-H rabitolorinin asimmetrik Vo simmetrik valent titromalarinin udma zolaglari.
8cH=1468,80sm™, 1383,90sm™, 1366sm™, 739sm™, (mayatnik) , metil vo metilen qruplarinda C-H rabitslsrinin deformasyon titrsmalarinin
udma zolagalr.

1337,65-816sm™, 678,69-453sm™*, C-C rabitolorinin skelet titromalorinin udma zolaglart.
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[41]. 3,3-dimetilpentan, 3,3-dimethylpentane, [C,Hs-C (CH3),-C2oHs , C7H16]
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vas(C-H) =2963sm™, v5(C-H) =2880sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlarr.
VCH =2906,988m'1, 28588m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

Scp =1462,77sm™, 1377sm™, 1363,62sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqalri.
1313,53-456sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
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[42]. 2,2-dimetilbutan, 2,2-dimethylbutane, [CH3-C (CHjs),-CH,-CHg3, CgH14].
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BonHoeoe yncno (cm-1)

vas(C-H) =2961,57sm™, v5(C-H) =2880sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglar1.

ven =2908sm™, metilen gruplarinda C-H rabitslorinin asimmetrik valent titromalorinin udma zolagi.

Scy =1464sm™, 1391,53sm™, 1377,59sm™ , 1363,73sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqalri.
1303,62-476sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.

59



[43]. 2,2-dimetilpentan, 2,2-dimethylpentane, [CHs-C (CHz3),-CsH7 , C7Hyg].
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Bonnoeoe yncno (cm-1)

vas(C-H) =2956sm™, v5(C-H) =2891sm™, 2872,54sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlart.
ven =2843sm™, metilen qruplarinda C-H rabitolorinin simmetrik valent titromolorinin udma zolag:.
OcH =1476sm™, 1467,82sm™, 1392sm™, 1363,79sm™, 739,80sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin

udma zolaqalr.
1295-878,63sm™, 559-459,67sm™*, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[44]. 2,2-dimetilheksan, maye, 2,2-dimethylhexane, liquid, [CH3-C (CH3)2-C4Hg , CgH1s].
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vas(C-H) =2955sm™, vs(C-H) =2863sm™, metil qruplarinda C-H rabitslerinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

ven =2932,65sm™, 2908,68sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

Scn=1474,71sm™, 1467sm™, 1392sm™, 1378,52sm™, 1363,96sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaqalrr.
1338,52-784sm™, 685,73-452sm™, C-C rabitalorinin skelet titromolorinin udma zolaqlart.
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[45]. 2,2-dimetilheptan, 2,2-dimethylheptane, [CH3-C (CHs),-CH,-CH,-CH,-CH,-CH3 , CoHyg).
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Bonnosoe uucno (cm-1)

vas(C-H) =2955,56sm™, v5(C-H) =2862sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlarr.
ven =2930sm™, metilen qruplarinda C-H rabitolorinin asimmetrik valent titromolorinin udma zolag:.
Scy =1475,62sm™, 1468sm™, 1392sm™, 1378sm™, 1363,78sm™, 724,57sm™, metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromalorinin

udma zolagalri.
1341-767,82sm™, 535sm™, 454,91sm™, C-C rabitolarinin skelet titromolorinin udma zolaglari.
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ALKANLARIN MONOHALOGENLI TOROMOSLORI

Karbohidrogen zoncirinds polyar qruplar vo ionlarla avozlonmolorin C-H rabiblorinin udma
zolaglarina tasiri miixtalifdir. Belo ki, halogenlarls ovozlonmis karbohidrogenlordo R-Hal(F, Cl,
Br, J) halogenlorlo bagh karbon atomuna bitisik C-H rabitesinin valent titromolorine uygun,
yilksok enerji sahasindoki intensiv (2800-3000sm™) udma zolaglarindanolave 3005 -3060sm™
arasi nazik, orta intensivlikli piklor amalo galir, bu da asason metil-, etilhalogenlorin toyini Gglin
cox yararhdir. Propandan baglayaragq bu udma zolaglario nuigahmdirlar.
Halogensvozlonmo 1460 sm™ va 1380sm™ udma zolaglarmin intensivliklorinin nisboting tasir
etmir[46-101]. Biitin monohalogenvezlonmolorin kiinc voziyystinde[46 -73] 1150-1300sm™
intervalinda C-C rabitolorinin skelet titromolorino vo karbon atomuna bagli C-H rabiblstinin
deformasyon titromolorins xas olan yiksok intensivlikli nazik udma zolaqlar seriyasi miisahido
olunur. Bozi hallarda dublet vo yaxud zolaqlar seriyasi soklin do olan bu udma zolaqlar1 kiinc
alkilhalogenlorin identifikasiya tigiin ¢gox shamiyyatlidir.

Burada qeyd etmak lazimdir ki, halogenlarin kiinc vaziyyatinda C-H rabitasinin alava tasira
qalmas: labiiddiir va bu effekt eyni zamanda C-C rabitalorin skelet titromalorina doa tasir edir.
Halégenlorin tasirindan yaxin C-H rabitalorinin giic sabitlori dayisir va 1460-1360sm™ aras:
C-H rabitalorinin deformasyon titromoalorini saciyyalondiran alava udma zolaglari amals galir.
Odur ki, halogenlarin tasirindon 1350-740sm™ vo 718-400sm™ intervalinda miisahida olunan
yveni udma zolaglari 15o(C-X rabitilornin udma zolaglarii istisna olunmagla) birmanali olaraq
C-C rabitalorina aid edilmalidir.

C-F rabissinin valent titromolorino xas olan udma zo laglar1 timumilikd 1000 -1400sm*,
monoflorlu birbsmelordo[46 -48, 88] 1000-1100sm™ intervalinda intensiv azca geniginmis
piklar soklindo miisahids olunurlar. Diflorlu birlosmalords[89, 91] 1050-1250 sm™ intervalinda
yuksok intensivlikliyi segilon iki udma zolagi poliflorlularda[90,92,93] iso zolaqlar seriyasi
omolo golir. CF3-CF; tipli birlogsmolords iso C-F rabitasinin intensiv udma zolagi 1325-1365sm™
intervalina godor siiriisiir. Alifatik karbohidrogenlordo C-C rabitalari ilo C-F rabitoalorinin udma
zolaglar {ist-Usta diisdiiyiindon bu rabitonin udma zolaqlar1 yiiksak intensivliyi ilo segilsalar do
murokkob formada olurlar Ki, bu da identifikasiya iciin mdyyon ¢atinlik lor yaradir. Bununla
barabar oksor hallarda C-F rabitosinin udma zolagin1 C-C rabitolorindon ayirmaq miimkiindiir.
Aromatik birlosmolorde Ar-CF; C-F udma zolaglar iki yerde 1170-1185sm™ vo 1310-1330sm™
intervallarmda intensiv pikd kimi gorsenirlor.Uzvi birlosmolordo F atomunun karbonil
grupuna nazaran a-,vo B voviyyatlori giiclii -1 effekti yaratdigindan C=O qrupunun udma zolag1
ohomiyyatli doracods yiiksok enerji sahasing torof siiriismoyo moruz qalir.

Yuxarida geyd etdiyimiz kimi polyar qruplarla, xtsusi ila do halogenlorls avozlonmis alkanlar-
da C-C rabitalorinin udma zolaqlar1 xeyli giiclonirlor. 1-florovazlonmis[46-48, 88] alifatik
karbohidrogenlor sirasinda[46-48] 1-florpentandan 1-flornonana gador C-C rabitalarinin
ovazlonmomis analoglarina nisbaton xiisusi intensivliyi ilo se¢ilon udma zolaqlari todricon
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zoifloyir. Oxsar qanunauygunluq 1-xloravazlonmis alifatik karbohidrogenlor sirasinda[49-56]
da miisahido olunur.

C-Cl rabitosinin valent titromolorine xas olan intensiv udma zolaglar1 600-800sm™-do miishido
olunur. Monoxlorlu birlbsmolordo[49-56, 82] C-CI rabitoesinin intensiv udma zolagi bir yerdo
700-750sm™ intervalinda  miisalid olunur.  Maye xlorlu birlosmolordo vo onlarm
mahlullarinda iki yerds 700-750sm™ vo 650-690sm™-do udma zolaglar1 omsalo golir ki, bu da
izomerlorin varlig: ilo alagelondirilir. Poli-, W dihalogenli birlosmoalorda[74,102,103] C-CI
rabitasinin udma zolaglarmin (700-800sm™) say1 vo intensivliyi artir, va ¢ox miirokkeb forma
alir. CClg-do[99] C-CI rabibsinin deformasyon titromolarinae xas olan ¢ox intensiv, dublet
soklinds , genis udma zolaglar1 761sm™ vo 785sm™-do miisahide olunurlar bu da onun tayini
Uclin ¢oX ohomiyyatlidir. Alifatik karbohidroganlora birlogmis halogenlori C-Cl rabitalorine xas
udma zolaglarinin intensiv va genis oldugundan ayirmagq els ds ¢atin olmur.

1-xloravazlonmis alifatik karbohidrogenlor sirasinda[49-56] 1-xlordekandan baslayarag[53]
C-C rabitalorinin intensiv udma zolaglar1 zaifloyir vo 1-xloroktadekanda[56] toxminan
oktadekanda olan obertonlara bonzar zolaglarla eynilosir .

C-Br rabitesinin valent titromalorine xas olan intensiv udma zolaglart 515-680 sm™-do
(mohlullarda 560 sm™) miisahid olunur vo basga halogenli birlosmolora nisboton xeyli
stabildir[57-65,80,83]. Alifatik karbohidrogendrin di - , polibromlu témolorindo vo m aye
birlogsmolorindoa[75,100] do iki udma zolagi miisahido olunur. Siklik bromlu téromslordo do
maye xlorlu bidsmalorde oldugu kim iki yerdo 700 -750 sm™ vo 650-690 sm™-do udma
zolaglar1 amoalo golir ki, bu da uygun olaraq ekvatorial vo aksial avozlonmolors aiddir.
1-bromavazlonmis alifatik karbohidrogenlorin [57-65] birinci nimayndolorinda[57 -59] brom
atomlarmin tosirindon C-C rabitolorinin 1100-700sm™ arast udma zolaqlari ib barabor ham do
1350-1100sm™ intervalinda miisahido olunan deformasyon titromolorinin udma zolaqglar1 kaskin
guclonir. 1-bromheksandan[60] baslayraq hor iki hor iki zolaqlar seriyasi koskin zosifloyir vo 1-
bromdokozanda dokozandaki uygun zolqalrla eynil osir.

C-J rabitasinin valent titromalorino xas olan intensiv udma zolaqlari[66-73] 485-610sm™
intervalinda @& miisahido olunur. Maye yodlu birosmolordos eloco do di - vo poliyodlu
téramolorda[76,101]. C-J rabitasinin udma zolagi ~500sm™ strafinda miisahids olunurlar.
1-yodovozlonmis alifatik karbohidrogenlords[66-73] yod atomunun varligi o biri halogerr
kimi C-C ¥ C -H rabiflorinin udma zolaglarinin intensivliyini bdyiidiir. Bu sirada
karbohidrogenlorin atom kiitlolori artdiqca qeyd olunan rabitolorin intensivliklorinin kigilmasi
C-C rabiblorindo daha tez nozors carpir. ©gor C -C rabitolorinin skelet titromolorinin yod
atomunun bsirindon omolo golon intensiv udma zolaqlar1 artiq 1 -yodheksanda[69]miisahido
olunursa bu hal C-H rabitoarinin deformasyon titromoalorinds 1-yodheksadekanda[72] bas verir.
Spektrlorin analizindon goriindiiyii kimi avazlonmis halgenlorin F-J sirasinda atom kiitlolori
artdigca halogelarlo baglanmis karbon atomlarinda C-C rabitalorinin 1000-600sm™ intervalinda
intensiv, saciyyavi udma zolaglar1 amoalo golir.
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Doymus xotti karbohidrigenlarin 1-monohalogen avazlonmis tdromalorinds an ¢ox tasira qalan
C-H rabitalari tobii ki, halogen atomlarina yaxin rabitalordirlor. Ancaq diger C-H rabitslorin do
bu tasirs moruz galmalari istisna deyil. Bu tip birlesmelords 1460-1370sm™ aras1 bir ne¢a farqli
intensivlikli slavo udma zolaglarinin amals golmosi buna siibutdur.

Halogen atomlarinin tasirindon C-C rabitalorinin skelet titromolorinin intensiv udma zolaglarin
nozoars ¢atdirmagq ti¢iin biz bu udma zolaglarini ayrica qeyd etmoyi lazim bildik.
1-florovozlonmis xatti karbohidrogenlords[46-48] olavo udma zolagi ~1431sm™ —do,
1-xloravazlonmis xotti karbohidrogenlorda[49-56] olave udma zolag: ~1446-1442sm™ —da,
1-bromavazlenmis xatti karbohidrogenlorda[57-65] slave udma zolagi ~1438-1429sm™ —do,
1-yodavazlonmis xatti karbohidrogenlorda[66-73] slave udma zolagi ~1425sm™ —do, uygun
halogen atomlarinin tosirindon yaxin C-H rabitslorinin deformasyon titromolorini
saciyyalondiran slave udma zolaqlart miisahids olunurlar.

1-florovazlenmis xatti karbohidrogenlordo C-H rabitolorinin ikinci asas ~1380sm™ udma
zolagmni yuxari onerji sahosine torof 1394sm™ -0 qodor siiriismosi miisahido edilir. Oksor
hallarda bu udma zolaqlar1 dublet va tripletlordon ibarat olur.

1-xloravozlonmis xatti karbohidrogenlords xloretani nozars almasaq bu udma zolaqlari
1380-1376sm™ intervalinda tok piklor soklinde miisahido olunurlar.

Halogenloarin kiitlalari artdiqca biz 1-halogenavazlonmis xotti karbohidrogenlordo C-H
rabitolorinin deformasyon titromolarinin ikinci udma zolaqglarinin asagienerji sahasinag toraf
stirisdiiylinii miisahido olunur. 1-bromoavozlonmis xatti karbohidrogenlords bu udma zolaqlari
1379-1376sm™, 1-yodovozlonmislordo iso 1374-1378sm™, intervallarinda miisahids olunurlar.
C-H rabitolorinin 3-cil 740-718sm™ udma zolaqlari iso bozi hallar istisna olunmagqla, asason
740-719sm™ intervalinda miisahido olunurlar.
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[46]. 1-Florpentan, 1-fluoropentane, CHs-(CHy)s-F, CsH11F.
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vas(C-H) =2964,71sm™, v¢(C-H) =2875sm™, metil qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
ven =2937sm™, metilen qruplarinda C-H rabitolorinin asimmetrik valent titromolorinin udma zolag:.

Scn=1467,61sm™, 1390,86sm™, 730sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaqalri.

OcH :1431sm'1, F atomuna bagli CH; grupunda C-H rabitalorinin deformasyon titromolarinin udma zolagi.

ve.r =1120,71-976sm™, alifatik karbohidrogenlorin monoflor avozlonmis voziyyetindo C-F rabitolorinin valent titromoalorinin udma zolaglari.
1343-1149sm™, 883,66sm™, 816-451sm™, C-C rabitslarinin skelet titromolarinin udma zolaglar:.
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[47]. 1-Florheksan, 1-Fluorohexane, CHs-(CH>)s-F, CeHisF.
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vas(C-H) =2961sm™, v¢(C-H) =2874sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglart.
VCH =2934,61sm™, 28625m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.
Scr=1467,74sm™, 1389sm™, 1380,70sm™, 726sm™, metil vo metilen qruplarida C-H rabitslorinin deformasyon titromolorinin udma zolaglar:.

Scy =1431,51sm™, F atomuna baglh CH, qrupunda C-H rabitslorinin deformasyon titromalorinin udma zolag:.

726,34

760,07

VC.F =1054sm'1, 1014sm'1, alifatik karbohidrogenlorin monoflor avazlonmis vaziyyatindo C-F rabitolorinin valent titromalarinin udma zolaglari.

1342,59-1149sm™, 958-760sm™, 612-454sm™, C-C rabitolsrinin skelet titromolorinin udma zolaglart.
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54311
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[48]. 1-Flornonan, 1-Fluorononane, CHs-(CH>)s-F, CoH1gF.

FHIORONONANE 7% T Lol
fa] =] b
™ < o s
L 4w = =
o I @ =
w ™ O 75} L2
- o o~ =
o = [
a =2 =
L @ -
w W = oW [Tp]
E o g = w
=
(] 1 % ©
=
o]
o ; o
L s E:
- ar o S
o™ 25 2 ©
- I
~ =
o @
[ o [Ta) [{w]
it o P L3
o] ({s] [ia] ™
= [ L0 w @
= e ~ =
&
o
3] = o
— - o
w0 =
= o
o 0 m
o e <t
i 3
=]
] ,D_ ﬁ
© = -
e o £
S la © w - = o
% — g -+ - A
25 - 298
@ @
N @ i o o o e
o =+ —_ = = S i
Cied o =
[To I T
! ' g . . . ' . . 3 ' ' - . . . ' . . . . Y '
3500 3000 2500 2000 1500 1000 500
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vas(C-H) =2958sm™, metil grupunda C-H rabitolorinin asimmetrik valent titromalorinin udma zolagi.

VCH =2927sm'1, 28568m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

Scn =1466,74sm™, 1389sm™, 1378,62sm™, 721,99sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaglari.
ve.r =1063,78-1008sm™, alifatik karbohidrogenlorin monoflor ovezlonmis voziyyatinde C-F rabitolerinin valent titromolorinin udma zolaqlar:.

OcH :1430,825m'1, F atomuna bagli CH; grupunda C-H rabitalorinin deformasyon titromoalarinin udma zolaglari.

1341,51-1124sm™, 973-756,62sm™, 635-454,97sm™, C-C rabitalorinin skelet titromolorinin udma zolaglar:.
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[49]. Xloretan, chloroethane, CH3-CH,CI, [C,HsCl].
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BonHoeoe uncno (cm-1)

vas(C-H) =2978sm™, 2954sm™, 2942,90sm™, metil grupunda C-H rabitslorinin asimmetrik valent titromolorinin udma zolaglar1.
vs(C-H) =2888sm™, 2876sm™, metil grupunda C-H rabitslorinin simmetrik valent titromalorinin udma zolaqlart.
vas(C-H) =2933,68sm™, 2904,74sm™, metilen grupunda C-H rabitolorinin asimmetrik valent titromslorinin udma zolaqlari.

vs(C-H) =2848 sm™, metilen grupunda C-H rabitslorinin simmetrik valent titromalorinin udma zolag.
Scn =1473-1446sm™, 1394sm™, 1382sm™, 1359sm™, metil vo metilen gruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.

1297-1277,91sm™*, 982-962,90sm™*, Cl atomunun tasirindon C-C rabitolorinin skelet titromolorinin udma zolaqlart.

ve.cl =684,86-665sm™, C-Cl rabitalorinin valent titromolorinin udma zolaglart.
1347,82sm™, 3012sm™, 3008sm™, 2993,77sm™, 1079,81sm™, 1029,51sm™, 788,85sm™, 784,79sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar:.
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[50]. 1-Xlorpropan, 1-chloropropane, CH3;-CH,-CH ,-Cl, C3HCI.
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vas(C-H) =2970sm™, v5(C-H) =2878sm™, metil grupunda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.
vas(C-H) :29385m'1, metilen qruplarinda C-H rabitolorinin asimmetrik valent titromalarinin udma zolagi.

8cr=1457,94 sm™, 1380sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromoalorinin udma zolaglari.

8 =1442,91sm™, Cl atomunun tesirindon metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolag;.

Scn =1336,65-1256,47sm™, 898sm™, 855,72sm™, Cl atomunun tesirindon C-C rabitolorinin skelet titromolorinin udma zolaqlart.
v(C-Cl) =788,52sm™, 727sm™, 649,89sm™, C-Cl rabitosinin valent titromslonin udma zolag1.

1209,62-966sm™, C-C rabitalorinin skelet titromolorinin udma zolaglar.
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[51]. 1-Xlorbutan, 1-chlorobutane, CH3-CH,-CH ,- CH ,Cl, C4HCI.

?
[

"'Hltfﬁtllimﬂﬁ mﬁ%‘l %’g’ﬁ}o' e e i e Y 5 AWMNWWW
1
-

2686 68
2651
143301 T
)
e
117733
_'_,_."
1049 40
930,20
87334
——s

=
[ (4]
= (18 ) =t
[Ty} — b b
o4 = o || =
[du] = - | e [a>]
G i =
o =
it M =) & -
$ o~ = @
w Ly & foa)
7 o o~ o o~
™ = — -— [l
) I -
D e
H o 'm g ITe)
-1 w e o
o = w
= =2 =
o 40} F~
o o
15}
3 :
=] e ~ +
e L —

- W e w
s ~— = -
S @ o
g L

L -

o™ o

@

@

-

I . . . . . | . . . | . . . . " . . . . " i . . . . .
3500 3000 2500 2000 1500 1000

vas(C-H) = 2961,76sm™, v5(C-H) =2874,86sm™, metil grupunda C-H rabitolorinin asimmetrik vo simmetrik valent titramolarinin udma zolaglari.
vas(C-H) =2935,76sm™, 2844sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

Scr =1465sm™,1380sm™?,728,97sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqglari.

Scr =1445sm™,1433sm™, Cl atomunun tasirindon metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolagi.
Scn=1345sm™, 1285sm™, 1241,74sm™, Cl atomunun tosirindon C-C rabitolorinin skelet titramolorinin udma zolaglart.
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v(C-Cl) =746sm™, 653sm™, C-Cl valent titromolorinin udma zolaqlart.
1177,33-781,97sm™, 472sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[52]. 1-Xlorheksan, 1-chlorohexane, CH3-(CH 2)4-CH 2Cl, [CgH13Cl].
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vas(C-H) =2957sm™, v5(C-H) =2871,59sm™, metil qrupunda C-H rabitslorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglar1.
Vas(C-H) =2931,88sm*, 2859,838m'1, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Scr =1466sm™, 1378,80sm™, 726,67sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.

Scy =1446sm™, 1433sm™, Cl atomunun tosirindon, metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaglari.
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OcH =1341,50sm?, 1289,61sm™, 1266sm™,1220sm™, Cl atomunun tosirindon C-C rabitolorinin skelet titromolarinin udma zolaqlar1.
v(C-Cl) =758,70sm™, 653sm™, C-Cl rabitslorinin valent titrsmslorinin udma zolaqlart.
1170,79-824,82sm™, 481-454,80sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar.

[53].1- Xlordekan, 1-chlorodecane, [C1oH2:Cl].
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vas(C-H) =2955sm™, metil grupunda C-H rabitolorinin asimmetrik valent titromslorinin udma zolagr.
vas(C-H) =2925 54sm*, 2854,61sm'1, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlari.
Scr=1465,75sm™, 1377sm™, 722sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaglari.
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Scn=1341,76sm™, 1308,97sm™, 1284,79sm™, 1260sm™, Cl atomunun tesirindon C-C rabitolorinin skelet titromolorinin udma zolaqlari.
v(C-Cl) =654sm™, C-Cl valent titromslorinin udma zolagr.
1180,79-772,80sm™, 590-480,69sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar.

[54]. 1-Xlortetradekan, 1-chlorotetradecane, [C14H29Cl].

1-CHLOROTE ANE. 98% Y T i
\ & I o)
= b =
32 :
. =
£ s 2 -
™ Ty =
rE o Tt
(]
G)_
o
b ©
&
L]
ol -
- m_
o~
3. = g
uo o]
$ 8
L
=T
R
< 0
258
O
o™
I ' ' : ' I : ' ' : 1 ' ' ' ' I ' ' ' ' 1 ' ' ' ' I ' ' ' ' 1 1
3500 3000 2500 2000 1500 1000 500

vas(C-H) :2954sm'1, metil qruplarinda C-H rabitalarinin asimmetrik valent titromoalarinin udma zolagi.
vas(C-H) =2924sm*, 28538m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
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Scr=1465,94sm™, 1377sm™, 721,87sm™,  metil vo metilen qruplarinda C-H rabitolerinin deformasyon titromolorinin udma zolaglarr.
8cn=1352sm™, 1307,93sm™, 1287sm™, Cl atomunun tasirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar:.

v(C-Cl) =654,92sm™*, C-Cl valent titromolarinin udma zolag:.
1055-809sm™, 459sm™, 454,56sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[55]. 1-Xlorheksadekan, 1-chlorohexadecane, [Ci6H33Cl].
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vas(C-H) =2954sm™, metil grupunda C-H rabitolorinin asimmetrik valent titramolarinin udma zolagi.

vas(C-H) =2923,83sm*, 28535m'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
Scr =1465,95sm™, 1376,95sm™, 721,70sm™,  metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromaloarinin udma zolaglari.
Scn=1351,98sm™, 1308,57sm™, 1287sm™, Cl atomunun tesirinden C-C rabitolorinin skelet titramolorinin udma zolaqlar.

v(C-CI) =654,83sm™, C-Cl rabitolsrinin asimmetrik valent titromolarinin udma zolag:.

1179,97-889sm™, 478-462,50sm™*, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[56]. 1-Xloroktadekan, 1-chlorooctadecane, [C1gH37Cl].
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vas(C-H) :2953,64sm'1, metil qruplarinda C-H rabitalarinin asimmetrik valent titromalarinin udma zolagi.

Vas(C-H) =2923,56sm, 2852,733m'1, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari
Scp=1466sm™, 1376,94sm™, 721sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.

Scn =1351,70sm™, 1307,74sm™, Cl atomunun tasirindon C-C rabitolorinin skelet titromolorinin udma zolaqlart.

v(C-Cl) =655sm™, C-Cl rabitslorinin valent titromalorinin udma zolagi.

1287,88sm™, 1141,85-889sm™, 468,74sm™, C-C rabitolorinin skelet titromalorinin udma zolaglar:.

[57]. Brometan, bromoethane, [C,HsBr].
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vas(C-H) =3013,97sm™, Br atomuna bagli CH, grupunda C-H rabitolorinin valent titrsmolorinin udma zolag:.
vas(C-H) =2979sm™, v5(C-H) =2890sm™, 2865,62sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlart.

vas(C-H) =2923,51sm™, v5(C-H) =2827sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
Scr =1442sm™(Br atomunun tosirindon), 1376,85sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.
OcH =1241,86sm, 958,97sm™, 768,60sm™, Br atomunun tosirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar1.

v(C-Br) =560sm™, C-Br rabitolorinin valent titromalorinin udma zolag:.
1141,77-1060,83sm™, 656sm™, 513-454,94sm™, C-C rabitolarinin skelet titromalorinin udma zolaglart.
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[58]. 1-Brompropan, 1-bromopropane, [CsHBr].
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vas(C-H) =2967,72sm™, v4(C-H) =2875sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
vas(C-H) =2935,92sm™, v¢(C-H) =2847sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
Scr=1456,76sm™, 1379sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.

Scr=1434,86sm™, Br atomunun tosirindon metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglarr.

OcH =1325-1224sm™, 895-776sm™, Br atomunun tosirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar1.

v(C-Br) =647sm™, 562sm™, C-Br rabitslorinin valent titromolorinin udma zolaglari.

1128-1080sm™, 737sm™, 678,52sm™, 518,68-453sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar.
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[59]. 1-Brombutan, 1-bromobutane, [CsH,4Br].
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vas(C-H) =3003sm™, Br atomuna bagli CH, qrupunda C-H rabitslorinin valent titromolarinin udma zolag:.

vas(C-H) =2961sm™, v¢(C-H) =2873sm™, metil grupunda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.

vas(C-H) =2933,65sm™, v5(C-H) =2836,79sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
Scr=1464,75sm™, 1379,93sm™, metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin toplanmis udma zolaqlari.
Scr=1437sm™, Br atomunun tosirinden metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglart.

v(C-Br) =643sm™, 562,57sm™, C-Br rabitolorinin valent titromolorinin udma zolaqlar1.

OcH =1357-1215sm™, 740sm™, Br atomunun tasirindon C-C rabitolorinin skelet titromalorinin udma zolaqlar1.

1280sm, 1163-776sm™, 460,83sm™, C-C rabitolorinin skelet titromalorinin udma zolaglar1.
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[60]. 1-Bromheksan, 1-bromhexane, [CsH13Br].
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vas(C-H) =3002,89sm™, Br atomuna bagli CH, qrupunda C-H rabitolsrinin valent titromalorinin udma zolagi.

vas(C-H) =2958sm™, v5(C-H) =2870,56sm™, metil qrupunda C-H rabitolerinin asimmetrik vo simmetrik valent titramolorinin udma zolaglart.
vas(C-H) =2929,63sm™, v5(C-H)=2857,86sm™, metilen qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlart.
Scr=1465sm™, 1459,51sm™, 1378sm™, 725sm™, metil vo metilen qruplarinda C-H rabitolorinin valent titromolorinin udma zolaglari.

Scp =1437,61sm™, Br atomunun tasirindon metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolagi.

Scr =1351,69-1202,64sm™, Br atomunun tosirinden C-C rabitolorinin skelet titromolorinin udma zolaglari.

v(C-Br) =645sm™, 563sm™, C-Br rabitslorinin valent titromolarinin udma zolaglari.

1180-753,77sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar.

82



[61]. 1-Bromoktan, 1-bromooctane, [CgH17Br].
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vas(C-H) =3002,55sm™, Br atomuna bagli CH, qrupunda C-H rabitolsrinin valent titromalorinin udma zolagi.

vas(C-H) =2957sm™, metil grupunda C-H rabitolorinin asimmetrik valent titromalorinin udma zolagi.

vas(C-H) =2926,50sm™, v5(C-H)=2854,9sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
Scr =1465sm™, 1377sm™, 722sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.

OcH =l437,87sm'1, 14298m'1, Br atomunun tesirindon metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.
OcH =1351-1219,94sm™, Br atomunun tasirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar1.

v(C-Br) =646sm™, 563,59sm™, C-Br rabitolorinin valent titromslorinin udma zolaglari.

1197-763sm™, C-C rabitalorinin skelet titromolorinin udma zolaglar.
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[62]. 1-Bromdekan, 1-bromodecane, [CioH21Br].
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vas(C-H) =3002,51sm™, Br atomuna bagli CH, qrupunda C-H rabitolsrinin valent titromalorinin udma zolagi.

vas(C-H) =2956,60sm™, metil gqrupunda C-H rabitslerinin asimmetrik valent titromoalarinin udma zolag:.

vas(C-H) =2925sm™, v5(C-H)=2853,91sm™, metilen qruplarinda C-H rabitolsrinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
Scr =1465sm™, 1377sm™, 721sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqglari.

Scy =1438sm™, Br atomunun tosirinden metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolag:.

Scr =1352-1208,98sm™, Br atomunun tasirindon C-C rabitolorinin skelet titromolorinin udma zolaglari.

v(C-Br) =646,70sm™, 563,83sm™, C-Br rabitolarinin valent titromalorinin udma zolaqlart.

1035-769sm™, 453,68sm™, C-C rabitolorinin skelet titromalorinin udma zolaglar:.
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[63]. 1-Bromtetradekan, 1-bromotetradecane, [C14H29Br].
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vas(C-H) =3001sm™, Br atomuna bagli CH, qrupunda C-H rabitslorinin valent titromoalarinin udma zolag:.

vas(C-H) =2955,87sm™, metil grupunda C-H rabitslerinin asimmetrik valent titromoalarinin udma zolag:.

vas(C-H) = 2923,93sm™, v5(C-H) =2852,97sm™, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
Scn =1465,62sm™, 1376,94sm™, 721sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

OcH =l438,808m'1, Br atomunun tasirindon metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolagi.

v(C-Br) =647sm, 564,79sm™, C-Br rabitolorinin valent titromalorinin udma zolaqlart.

OcH =1352-1250,76sm™, Br atomunun tasirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar1.
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1143-802,69sm™, 453,56sm™, C-C rabitolorinin skelet titromalorinin udma zolaglar:.

[64]. 1-Bromoktadekan, 1-bromoktadecane, [C1gH3;Br].
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vas(C-H) =30005m'1, Br atomuna bagli CH;, grupunda C-H rabitalarinin valent titromalarinin udma zolagi.

vas(C-H) =2955sm™, metil grupunda C-H rabitolorinin asimmetrik valent titromslorinin udma zolagr.
vas(C-H) = 2923 55sm™, v4(C-H)=2852,77sm™, metilen qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlart.

Scr =1465sm™, 1376,94sm™, 720sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.
Scr =1397,94sm™, 1393sm™?, 1368,64sm™, Br atomunun tosirindon metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma

zolaglari.
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v(C-Br) =647sm™, 564,85sm™, C-Br rabitolorinin valent titromslorinin udma zolaqlari.
OcH =1351-1251,52sm™, Br atomunun tosirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar1.

1179,71-869sm™, C-C rabitolorinin skelet titromalorinin udma zolaglar.

[65]. 1-Bromdokozan, 1-bromodocosane, [Ca2H4sBr].
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vas(C-H) =2923,77sm™, v5(C-H) =2853sm™, metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
Scr=1465sm™, 1377sm™, 1368sm™, 720sm™, metil vo metilen qruplarinda C-H rabitolerinin deformasyon titremolorinin udma zolaglart.
v(C-Br) =647sm™, 565sm™, C-Br rabitslorinin valent titromolorinin udma zolaqlart.

Scn =1351,96-1252sm™, Br atomunun tosirinden C-C rabitalorinin skelet titromalorinin udma zolaglart.
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1018sm™, 888,63sm™, 464,79sm™, C-C rabitslorinin skelet titromolorinin udma zolaglart.

[66]. Jodetan, jodoethane, [C.HsJ].
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vas(C-H) =3011sm™, J atomuna bagli CH, qrupunda C-H rabitolsrinin valent titromslorinin udma zolagi.
vas(C-H) =2970,99sm™, metil grupunda C-H rabitalorinin asimmetrik valent titromalarinin udma zolagt.
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vas(C-H) =2914sm?, 2858sm'1, metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
Scr=1438,71sm™, 1374,63sm™, 740,86sm™ metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaqlari.

v(C-J) =498,94sm™, C-J rabitolorinin valent titromolorinin udma zolag1.

Scy=1201sm™, 996sm™, 949,75sm™, J atomunun tosirindon C-C rabitolarinin skelet titromolorinin udma zolaglar1.

694,50sm™, 464,81sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[67]. 1-Jodpropan,1- jodopropane, [CsH7J].
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vas(C-H) =2999sm™, J atomuna bagli CH, qrupunda C-H rabitolsrinin valent titromslorinin udma zolagi.
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vas(C-H) =2963sm™, vs(C-H) =2871,72sm™, metil gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlart.
vas(C-H) =2931sm*, 2841,76sm™ , metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.

Scp =1455,95sm™, 1377,77sm™, 726sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

Scn =1426sm™, J atomunun tosirindon metil vo metilen qruplarinda C-H rabitolorinin deformasyon titromolarinin udma zolag:.
Scn=1338,62sm™, 1322,80sm™, 1273,52sm™, 1192,79sm™,1183,91sm™, 894-762sm™, J atomunun tasirindon C-C rabitolorinin skelet
titromolorinin udma zolaqlari.

v(C-J) =592,59sm™, 502,83sm™, C-J rabitolorinin valent titromalorinin udma zolaglar:.

1144,63-1010sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.

[68]. 1-Jodbutan,1- jodobutane, [C4HgJ].
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vas(C-H) =3001sm™, J atomuna bagli CH; qrupunda C-H rabitolorinin valent titrsmslorinin udma zolagr.
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vas(C-H) =2958sm™, v5(C-H) =2871,90sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlarr.
vas(C-H) =2930sm*, 2833sm™ , metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromaloarinin udma zolaqlari.

Scr =1463sm™?, 1378,73sm™, 734sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

Scy =1425sm™, J atomunun tosirindon metil vo metilen qruplarinda C-H rabitolorinin deformasyon titramolarinin udma zolag:.

Scn=1365sm™, 1346,82sm™, 1285,90sm™, 1245,95sm™, 1189,77sm™, J atomunun tesirindon C-C rabitolorinin skelet titramolorinin udma zolaglar.
v(C-J) =591sm™, 503sm™, C-J rabitolorinin valent titrsmalorinin udma zolaglart.

1118,63-770,57sm™, 470sm™, C-C rabitslorinin skelet titromolorinin udma zolaglar:.

[69]. 1-Jodheksan,1- jodohexane, [CgH13J].
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vas(C-H) =3001sm™, J atomuna bagli CH, qrupunda C-H rabitolsrinin valent titromslorinin udma zolagi.

vas(C-H) =2956sm™, v5(C-H) =2871,90sm™, metil qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlart.
vas(C-H) =2930sm™, 2869,97sm™ , metilen qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.

Scr =1465sm™, 1458sm™, 1377,60sm™, 722sm™, metil vo metilen gruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.
Scn =1425sm™, J atomunun tosirindon metil vo metilen qruplarinda C-H rabitolorinin deformasyon titramolarinin udma zolag:.

Scp =1356-1171,92sm™, J atomunun tasirindan C-C rabitolorinin skelet titromoloirnin udma zolaglart.

v(C-J) =598sm™, 505sm™, C-J rabitalorinin valent titramolorinin udma zolaglar:.

1097,72-749,58sm™, 473sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[70]. 1-Jodoktan,1- jodooctane, [CgH17J].
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vas(C-H) =3000sm™, J atomuna bagli CH, qrupunda C-H rabitolsrinin valent titromslorinin udma zolagi.

vas(C-H) =2955sm™, v4(C-H) =2869sm™, metil qruplarinda C-H rabitolsrinin asimmetrik vo simmetrik valent titramolarinin udma zolaglari.

vas(C-H) =2925sm™, 2853sm™ , metilen qruplarinda C-H rabitolsrinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
Scr =1465sm™, 1377,60sm™, 720sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.
Scy =1425sm™, J atomunun tosirindon metil vo metilen qruplarinda C-H rabitolsrinin deformasyon titromalorinin udma zolag:.

OcH =1347-1224sm™, 1203sm™, 1169sm™ , J atomunun tosirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar1.

v(C-J) =598sm™, 504sm™, C-J rabitslorinin valent titromolarinin udma zolaglari.

1085,73-758sm™, 523sm™ 480-458,86sm™, C-C rabitolorinin skelet titromalorinin udma zolaglar:.

[71]. 1-Joddekan,1- jododecane, [CioH21J].
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vas(C-H) =30005m'1, J atomuna bagli CH, grupunda C-H rabitalarinin valent titromalarinin udma zolagi.

vas(C-H) =2955sm™, metil grupunda C-H rabitolorinin asimmetrik valent titromslorinin udma zolagr.

vas(C-H) =2924sm*, 2852,64sm'1, metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlari.
Scr=1464,78sm™, 1376,81sm™, 720sm™, metil vo metilen qruplarinda C-H rabitolerinin deformasyon titromolorinin udma zolaglart.
OcH =l425,708m'1, J atomunun tasirinden metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolagi.
Scn=1348,51-1211sm™, 1194,83sm™, 1167sm™, J atomunun tesirinden C-C rabitolorinin skelet titramolorinin udma zolaglar.
v(C-J) =598sm™, 504sm™, C-J rabitolorinin valent titrsmalorinin udma zolaglart.

1113-766sm™, 523sm™ 476,67-451sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar:.
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[72]. 1-Jodheksadekan,1- jodohexadecane, [CisH33d].
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vas(C-H) =2954sm™, metil grupunda C-H rabitolorinin asimmetrik valent titromolorinin udma zolagt.

vas(C-H) =2922,60sm™, 2851,96sm™ , metilen qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
OcH =1465sm™, 1376,68sm™, 719,97sm™, metil vo metilen gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaglari.

OcH =l425,928m'1, J atomunun tasirinden metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolagi.
Scn=1349sm™, 1203,59sm™, 1171,86sm™, J atomunun tesirindon C-C rabitolorinin skelet titromolorinin udma zolaqglari.

v(C-J) =599,99sm™, 503,86sm™, C-J rabitolorinin valent titromalorinin udma zolaglart.

1079sm™, C-C rabitolorinin skelet titromolarinin udma zolagi.
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[73]. 1-Jodoktadekan,1- jodooctadecane, [CigH37J].
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vas(C-H) =2953,82sm™, metil gqrupunda C-H rabitslorinin asimmetrik valent titromolonin udma zolagi.

vas(C-H) =2922sm*, 2851,93sm™* , metilen qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolonin udma zolaglari.
Scr=1465sm™, 1376,74sm™, 719,91sm™, metil vo metilen qruplarinda C-H rabitolerinin deformasyon titromolonin udma zolaqlari.
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OcH =1349,84sm™, 1202sm™, 1169sm™, J atomunun tasirindon C-C rabitalorinin skelet titromolonin udma zolaqlar1.

v(C-J) =600,51sm™, 503,86sm™, C-J rabitolarinin valent titromalonin udma zolaglar:.
1002sm™, 479,98sm™, C-C rabitolarinin skelet titromolorinin udma zolaglart.
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Metanin halogenli tromolarinds udulmus enerji C-C rabitalari ilo paylana bilmadiyindon C-H
rabitolori daha giiclii tasira moruz qalir. Bu tasirlor C-H rabitalorinin hom valent , ham do defor-
masyon titromolorinds 6zUnu gostarir.
Belo ki, metanin natamam halogenli téramolarindo(CHX3) [74-84] 3100-3000sm™ intervalinda
C-H rabitslorinin valent titromolorini sociyyslondiron osason intensiv bozi hallarda orta vo zoaif
intensivlikli udma zolaglar1 miisahids olunur.
Xloroform[74]— bromoform[75]— yodoform[76] sirasinda bu solaqglar asagi enerji sahasina torof
siiriistir(1215,50sm ™ —1141sm™*—1065,95sm™).
C-H rabitalarinin valent titromalarinin intensiv udma zolqalar1 isa xloroformda 301 8,96sm™,
bromoformda 3019sm™ , yodoformda 2974sm™ -do miisahido olunur. Hidrogen atomlari forqli
halogenlorls ovazlonmis metan molekullarinnda[77-80] da eyni voziyyot miisahido olunur.
Artiq geyd edildiyi kimi halogen atomlarin varligi C-H rabitslorinin tokco valent deyil hom do
deformasyon titromalorine ¢ox giiclii tosir edir va 1400-1000sm™ intervalinda intensiv udma
zolaglar1 verir. Bu udma zolaglar1 bozi hallarda, mosslon, bromxlormetanda[79] 849,89sm -5
(odar siiriisiir. Istisna hal toskil edon bu udma zoalglar1 C-H va C-X rabitalorinin deformasyon
titromoalarinin toplanmasi kimi giymotlondirilmalidir.
Xlordibrommetan[77]— bromdixlormetan|78]— Bromxlormetan[79] — xloryodmetan[80] sira-
sia nozor salaq.
Xlordibrommetan[77].
e v,(C-H) =3019sm™, Cl va Br atomlarina bagli CH qrupunda C-H rabitslerinin valent titra-
molorinin intensiv saciyyavi udma zolaglari.
e 3cy=1189sm™, 1144sm™, Cl vo Br atomlarina bagli CH grupunda C-H rabitslarinnin
deformasyon titromolorinin ¢ox intensiv udma zolaqlari.
e vco=745,55sm*, 658sm™; veg,=567,72 sm™, uygun olaraq C-Cl vo C-Br rabitslorinin
valent titromolorinin udma zolaglari.
Bromdixlormetan[78].
o v(C-H) =3019,71sm™, Cl vo Br atomlarina bagli C-H grupunda C-H rabitslorinin valent
titromoalorinin intensiv saciyyavi udma zolaqlari.
e 3dcy=1212sm™, 1169,52sm™, Cl va Br atomlarina bagli CH grupunda C-H rabitolorinin
deformasyon titromolarinin ¢ox intensiv udma zolaqlari.
e vc=814,65sm™, 760sm™, 717,54sm™, vcg=601,60sm™, uygun olaraq C-Cl vo C-Br
rabitalorinin valent titromolorinin udma zolaglari.
Bromxlormetan[79] .
e v(C-H)=3058,98sm™, 2986sm™, bromoxlorometan molekulunda C-H rabitslerinin valent
titromoalarinin intensiv saciyyavi udma zolaglari.
o 5cy=1226,71sm™, 849,89sm™, bromoxlorometan molekulunda C-H rabitalorinin defor-
masyon titromolorinin ¢ox intensiv udma zolaqlari.
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e vce=728,56sm™, C-Cl , vep=604sm™, uygun olaraq C-Cl vo C-Br rabitslarinin valent
titromoalorinin udma zolaglari.
Xloryodmetan[80] .
e v(C-H)=3050,44sm™, 2979sm™, xloryodmetan molekulunda C-H rabitslorinin valent tit-
romolorinin intensiv sociyyavi udma zolaglari.
o §cy=1181,83sm™, xloryodmetan molekulunda C-H rabitalorinin deformasyon titromoalari-
nin ¢ox intensiv udma zolaqlari.
o veo=788sm?, 718sm™, veg,=530,76sm™, C-Br uygun olaraq C-Cl vo C-Br rabitalorinin
valent titromolorinin udma zolaglari.
Yuxarida verilonlordon goriindiiyii kimi CHCIBr, vo CHBrCl; molekullarinda harada ki, bir odad
C-H rabitasi var, bu rabitonin valent titromoalarini saciyyalondiron udma zolaglar1 da birdir.
CH,BrJ vo CH,ClJ molekullarinda isa harada ki, iki adoad C-H rabitalori var, C-H rabitslorinin
miivafiq udma zolaqlar1 C-H rabitslorinin asimmetrik vo simmetrik voziyyatlorino uygyn olaraq
Iki yerdo miisahids olunurlar.
C-H rabitalorinin say1 bu rabitalarinin deformasyon titromalarinin do sayina vo vaziyyating tosir
gostorir. Belo ki yeno do CHCIBr, vo CHBrCl, molekullarinda bu udma zolaglar1 valent
titromoalorinin udma zolaglarinin oksins olaraq iki yerds, CH,BrJ vo CH,Cl1J molekullarinda isa
bir yerds goriiniirlar.
Metanin biitiin hidrogen atomlar1 halogenl arlo ovoz olunmus téromolorindo[81-84] C-H rabitslori
olmadigindan yalniz C-X (X=F, Cl, Br, J) rabitolorinin udma zolaglar1 miisahids olunur.
Dibromdiflormetan[81],CBr,F,.
e vcr=1140,70sm™, 1072sm™.
o vcg=823,82sm™, 664,59sm™, 620,94sm™.
Tetraxlormetan[82], CCl,.
o vco=784sm™, 760,69sm™.
Tetrabrommetan[83], CBr,.
o Vvce=670,64sm™.
Tetrayodmetan[84], CJ,.
e vc=584,93sm™, 558,82sm™.
Aparilan tadgiqatlarin naticasi olaraq, metanin halogenli téromalarind> C-H rabitalorinin daha
gucli tasira moruz galmasi qganaatina galirik. Bu effekt udulan IQ- enerjisinin yayilmasini tomin
edacak C-C olmamasindan gaynaglani
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[74]. Xloroform, maye, chloroform, liquid, CHCls.
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v(C-H) =3099,74sm, 3018,96sm™ CI atomlarinin tosirinden C-H rabitalorinin valent titromolorinin udma zolag.

v(C-H) =2976sm™, C-H rabitslorinin valent titromasonin udma zolagi.
OcH =1215,50sm™, C-H vo C-Cl rabitolorinin valent vadeformasyon titromalarinin toplanmis udma zolaqlart.
v(C-Cl) =758sm™, 669sm™, C-Cl rabitolorinin valent titromalorinin udma zolagr.
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[75]. Bromoform, bromoform,maye, liquid, [CHBr3].
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BonHoeoe uncno (cm-1)

v(C-H) =3019sm™, Br atomlarinin tosirindon C-H rabitolorinin valent titromalarinin udma zolagt.
OcH =1141sm™, C-H vo C-Br rabitolorinin valent vo deformasyon titromolarinin toplanmig udma zolaqlart.
v(C-Br) =692,55sm™, 539sm™, 652sm™, C-Br rabitslorinin valent titramolarinin udma zolaglar:.
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[76]. Yodoform,kristallik madds, iodoform, crystalline solid, [CHJz], in vaseline.
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vas(C-H) =2974,82sm™, 2955,50sm™, vs(C-H) =2926,54sm™, 2854sm™, hallediciin(vazelin yag1) CHs, CH; Vo yodoformun CH gruplarinda
C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqglari.

8cH=1463,71sm™, 1376,87sm™, 721sm™, hollediciin(vazelin yagi) CHs, CH, vo yodoformun CH qruplarinda C-H rabitolorinin
deformasyon titromoalonin udma zolaglari.

8cr=1065,95sm™, C-H vo C-J rabitolorinin deformasyon vo valent titromolorinin toplanmis udma zolagr.

v(C-J)=572sm™, C-J rabitolorinin valent titromolarinin toplanmis udma zolagi.
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[77]. Xlordibrommetan, maye, chlorodibromometane, liquid, CHCIBr;
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v(C-H) =3019sm™, Cl vo Br atomlarina bagli CH gqrupunda C-H rabitolorinin valent titromolarinin udma zolag:.

Ve =745,55sm™, 658sm™, C-Cl rabitosinin valent titromalonin udma zolaglari.

veer =567,72sm™, C-Br rabitalorinin valent titramalonin udma zolagt.

8cr=1189sm™, 1144sm™, C-H, C-Cl vo C-Br rabitolorinin deformasyon vo valent titromolorinin toplanmis udma zolaglart.
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[78]. Bromdixlormetan, rongsiz maye, bromodichloromethane, colorless liquid CHBrCl,.
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v(C-H) =3019,71sm™, Cl vo Br atomlarina bagh CH qrupunda C-H rabitelorinin valent titromolonin udma zolagr.

veel =814,65-717,54sm™, C-Cl rabitosinin valent titromolorinin udma zolagi.

vepr =659,69sm™, 601,60sm™, C-Br rabitolorinin valent titromalarinin udma zolaqglart.

Scn=1212sm™, 1169,52sm™, C-H, C-Cl vo C-Br rabitolorinin deformasyon vo valent titromolorinin toplanmis udma zolaqlari.
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[79]. Bromochlorometan, zaif axic1 agir maye, bromochloromethantane, heavy low-viscosity liquid, CH,BrCI.
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vas(C-H) =3058,96sm™, Cl vo Br atomlarina bagh CH qrupunda C-H rabitolorinin asimmetrik valent titromolorinin udma zolagi.
vs(C-H) =2896sm™, C-H rabitolorinin simmetrik valent titromsonin udma zolag:.
OcH =1451,81sm™*,1375sm™, C-H rabitolorinin defomasyon titromolorinin udma zolaglar:.
OcH =1406sm™, Cl vo Br atomlarinin tosirindon C-H rabitolorinin defomasyon titromolarinin udma zolagi
veel =728,56sm™, C-Cl rabitosinin valent titromolorinin udma zolagt.
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VCBr =654,63-604sm™, C-Br rabitosinin valent titromolorinin udma zolaglar1.
8cn=1226,71sm™, 849,89sm™, C-H, C-Cl vo C-Br rabitolorinin deformasyon vo valent titromolorinin toplanmis udma zolaglari.

[80]. Xloroyodmetan, rongsiz maye, chlorojodomethane, colorless liquid CH,CIJ.
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vas(C-H) =3050sm, Cl vo J atomlarina bagli CH qrupunda C-H rabitolorinin asimmetrik valent titromolorinin udma zolagi.
vs(C-H) =2879sm™, C-H rabitolorinin simmetrik valent titromsonin udma zolagi.

OcH =1392,53sm™, Cl vo J atomlarmin tosirindon C-H rabitalorinin defomasyon titromalorinin udma zolagi.

veer =788sm™, 718sm™, C-Cl rabitssinin valent titromolarinin udma zolaglar:.
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vy =530,76sm™, C-J rabitosinin valent titromolorinin udma zolagi.
8cr=1181,83sm™, C-H, C-Cl vo C-J rabitolorinin deformasyon vo valent titromolorinin toplanmis udma zolagi.

[81]. Dibromdiflormetan, rongsiz, qeyri-alisqgan maye, dibromodifluorometane, colorless non-flammable liquid. CBrF,
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ver=1140,70sm™, 1072sm™, C-F rabitalorinin valent titromalorinin udma zolaglar:.
veer =664,59sm™, 620,94sm™, C-Br rabitolorinin valent titromolorinin udma zolaglar:.
823,82sm™, C-F va C-Br rabitolorinin valent titromalorinin toplanmis udma zolagi.
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[82]. Karbon tetraxlorid, maye, carbon tetrachloride, liquid, CCl,
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veer =784sm™, 760,69sm™, C-Cl rabitslorinin valent titromalorinin udma zolaglari.
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[83]. Karbon tetrabromid, polimorf madda, carbon tetrabromide, polymorph substance, CBr,, in vaseline.
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vas(C-H) =2953sm™, vs(C-H) =2922,99sm™, 2852,63sm™, hollediciin(vazelin yagi) CHs, CH, , qruplarinda C-H rabitslorinin asimmetrik vo simmetrik
valent titromalorinin udma zolaqlart.

Scp =1461,79sm™, 1376sm™, 721sm™, hollediciin(vazelin yag1) CHs, CH,, qruplarinda C-H rabitslarinin deformasyon titromoalonin udma zolaglari
v(C-Br) =670,64sm™, C-Br rabitslorinin valent titromolorinin toplanmis udma zolagi.

[84]. Karbon tetrayodid, kristal madda, carbon tetrayodide, kristalline solid, CJa,in vaseline.
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vas(C-H) =2954sm™, vs(C-H) =2924sm™, 2853,58sm™, hallediciin(vazelin yag1) CHs, CH; , qruplarinda C-H rabitolorinin asimmetrik vo simmetrik
valent titromalorinin udma zolaglari.

Scr =1461,79sm™, 1376sm™, 720sm™, hollediciin(vazelin yag1) CHz, CH,, qruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.
v(C-J) =700sm, 584,93sm™, 558,82sm™, C-J rabitolorinin valent titromolorinin toplanmis udma zolaglari.
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Alifatik karbohidrogenlarin 2-halogenavazlonmis sirasinda[85-90] 1-halogenavoazlonmis kar-
bohidrogenlords oldugu kimi, C-H rabitalarinin valent vo deformasyon titromoalorinin asas
Saciyyavi udma zolaqlar1 qalirlar. CH3 Vo CH, qruplarinda C-H rabitslarininin asimmetrik vo
simmetrik valent titromolorinin udma zolaglari bir godor yuxari enerji sahasina torof siiriigsolor
do(2987sm™-a qodar) prinsipca hor hansi slava deyisikliklor hiss olunmur. Bu bu rabitolorin
deformasyon titromolorinin miivafiq udma zolaglarinda isa halogen atomlarinin tasirindon
amolo galon 1460-1380sm™ arasi olava, intensiv udma zolaglari miisahido olunurlar.
Halogenlorin araliq karbon atomlarina baglanmasi C-C rabitslarinin skelet titromolorini
giiclondirir ve 1380-1100sm™ intervalinda C-C rabitolorinin deformasyon ham do 1100-453sm™
aras1t C-C rabitolorinin skelet titromlorini saciyyolondiran intensiv udma zolaqglar1 miisahido
olunurlar. 2-xlorpropan[85]—2-brompropan[86]—2-yodpropan[87] sirasinda bu udma
zolaglar1 2-xlorbutan[88]—2-brombutan[89]—2-yodbutan[90] sirasina nisboton daha az vo
sadadirlar. 2-xlorbutan—2-brombutan—2-yodbutan sirasinda bu udma zolaglar1 xeyli
murakkob forma alirlar.
2-xlorpropanda[85] C-C rabitalarinin 2-xlorsvezlonmo ils bagl 1259sm™, 1159,72sm™,
1128,63sm™ 1060,74sm™, 932,64sm™, 885sm™, intensiv , udma zolaglar1 amolo galir. Tabii ki,
propan molekulunda miisahido olunmayan bu udma zolaqglar1 2-xlorbutanda[88] daha da ¢oxalir
1319,89sm™, 1297sm™, 1285,79sm™, 1236sm, 1156,62sm™, 1120,62sm™, 1109,67sm",
1076sm™, 1062sm™, 993,58sm™, 959sm™, 952,55sm™, 845sm™, 825sm™, 792,55sm™, 671sm™,
628,57sm™.
Eyni miigayisa 2-brompropan[86] va 2-brombutan[89] eloca do 2-yodpropan[87] va 2-yodbu-
tan[90] molekullarinin udma zolaglar {li¢lin saciyyovidir.
Ikinci diggoat ¢okon cohat iso 2-halogenrpropan molekullarinin CH3 vo CH, qruplarinda C-H
rabitolorinin deformasyon titromalorinin ~ 1460sm™ vo ~1380sm™ udma zolaqlarmm hor ikisinin
dublet soklindo miisahido olunmasidir.
2-xlorpropan[85](1464,87sm™, 1447sm™), (1384,78sm™,1372sm™)
2-brompropan[80](1463,89sm™ , 1438sm™), (1383,86sm™, 1371sm™)
2-yodpropan[87](1458sm™, 1449sm™) ,(1383,86sm™, 1371sm™).
2-halogenbutan molekullarinda[88-90] isa yalniz 2-xlorbutan molekulunda ~1460sm™ udma
zolaqglar1 dublet saklindadirlor. 2-brombutan vo 2-yodbutan molekullarinda iss hor iki (~1460sm™
~1380sm™) udma zolaqlari isa singlet kimi miisahida olunurlar.
2-xlorbutan[88](1458,57sm™, 1445,62sm™) (1379,72sm™)
2-brombutan[89](1455,73sm™, 1379sm™)
2-yodbutan[90](1453sm™, 1378sm™)
2-halogenavozlonmis bazi karbohidrogenlorde C-X(X=Cl, Br, J) rabitslorinin udma zolaglarina
nozor salaq. Qeyd etmok lazimdir ki, 2-halogenavozlonmis propanlarda C-Cl rabitslorinin bir
udma zolagi oldugu halda, 2-halogenavozlonmis butanlarda C-Cl rabitalorinin udma zolaglari
IKi vo daha coxdur olmaqal barabar hom do ¢iyin vo daha miirokkob formada olurlar:
o 2-Xlorpropan; ve.c=615sm™.
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e 2-Brompropan; vc.g=537,77sm™.

o 2-Jodpropan; vc.;=498sm™.

o 2-Xlorbutan; vc.c=671sm™, 628,57sm™(609sm™ udma zolagma ¢iyin), 609sm™.
e 2-Brombutan; vc.g=610sm™, 580sm™, 532sm™,

o 2-Jodbutan; vc.;=578sm™, 552,87sm™, 487sm™.

C-C rabitalorinin halogen atomlarinin tasiri naticasinda amoalo yiiksak intensivlikli udma

zolaglarni xiisusu geyd etm ak magsadiila biz bu udma zolaglarini ayrica geyd etmoayi
Magsadauygun hesab etmigik.
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[85]. 2-Xlorpropan, maye, 2-chloropropane, liquid, CH3-CHCI-CH3;, C3H;CI.
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v(C-H) =2987-2868sm™, CH3 vo CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlart.
Scr =1464,87sm™, 1447sm™, 1384,78sm™, 1372sm™, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titrsmolorinin udma zolaglari.

vee =615sm™, C-Cl rabitasinin valent titromalonin udma zolag.
1259-1060,74sm™,932,64sm™, 885sm™, Cl atomunun tosirindon C-C rabitolorinin skelet titromolorinin udma zolaglari.

1326sm™, 971,75sm™, 677sm™, 486-452,60sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar:.
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[86]. 2-Brompropan, maye, 2-bromopropane, liquid, CH;-CHBr-CHs;, CsH-Br.
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v(C-H) =2986,91-2861sm™, CH; vo CH qruplarinda C-H rabitolsrinin asimmetrik vo simmetrik valent titramolorinin udma zolaglar1.

Scy =1438sm™, 1403,69sm™, 1383,86sm™, 1371sm™, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titramolorinin udma zolaglari.
vepr =537,77sm™, C-Br rabitasinin valent titromalorinin udma zolagi.

12258m'1, 1155,76—880,508m'1, Br atomunun tesirindon C-C rabitalarinin skelet titromolorinin udma zolaqlari.

590,77sm™, C-C rabitolerinin skelet titromslorinin udma zolaglart.

114



[87]. 2-Yodpropan, maye, 2-Jodopropane, liquid, CH3-CHJ-CH3, CsHJ.
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v(C-H) =2982-2861,55sm™, CH; vo CH qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
Scy =1458sm™, 1449sm™, 1382sm™, 1368,79sm™, CHs vo CH qruplarinda C-H rabitslorinin deformasyon titromslorinin udma zolaqlart.
OcH =14133m'1, J atomunun tasirinden, CHj3 vo CH qruplarinda C-H rabitslorinin deformasyon titromalorinin udma zolagi.

vee =489sm™, C-J rabitosinin valent titromolorinin udma zolag.

1200sm™, 1144,57sm™, 874,65sm™, J atomunun tosirinden C-C rabitalorinin skelet titromoalorinin udma zolaglari.

828,60sm™, 943,89sm™, C-C rabitolorinin skelet titromolorinin toplanmis udma zolaqlari.
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[88]. 2-Xlorbutan, maye, 2-chlorobutane, liquid, CH3-CHCI-CH,-CHj3, C4HCI.
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v(C-H) =2972,73-2850sm™, CH; CH, vo CH qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglart.

Scn =1458,57sm™, 1445 62sm™, 1379,72sm™, CHs, CH, vo CH qruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaglari.

vee =792,55-609sm™, C-Cl rabitosinin valent titromolorinin udma zolaqlart.
1297-1236sm™, 1156,62-825sm™, Cl atomunun tosirindon C-C rabitolorinin skelet titromolorinin udma zolaglart.
567-461,67sm™, C-C rabitolorinin skelet titromolorinin toplanmis udma zolaglart.
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[89]. 2-Brombutan, bark maddo, 2-bromobutane, kristalline solid, CH3-CHBr-CH,-CH3, C4HgBr.
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v(C-H) =2969-2842sm™, CH3, CH; vo CH qgruplarinda C-H rabitslarinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlart.
OcH =1455sm™, 1379sm™, CH,, CH3 vo CH gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlart.

vee =610-532sm™, C-Br rabitosinin valent titromolorinin udma zolag.

1291,99-787sm'1, Br atomunun tasirindon C-C rabitalorinin skelet titromolorinin udma zolaqlari.

1346sm™, 1316,69sm™, 483sm™, 453sm™, C-C rabitolorinin skelet titromalorinin toplanmis udma zolaglari.
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[90]. 2-Yodbutan, bark madda, 2-jodobutane, kristalline solid, CH3-CHJ-CH,-CH3, C4HgJ.
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v(C-H) =2964-2836,60sm ™, CH3; ,CH; vo CH qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromoalarinin udma zolaqlart.
Scy =1458sm™, 1449sm™, 1382sm™, 1368,79sm™, CHs ,CH, vo CH qruplarinda C-H rabitolsrinin deformasyon titramolarinin udma zolaglari.
vey =578-487sm™, C-J rabitasinin valent titramolarinin udma zolaglar:.

1288,83-1141,518m'1, 992,97-7858m'1, J atomunun tesirindon C-C rabitalarinin skelet titromoalorinin udma zolaqlari.

1353sm™, 1311sm™, 1100,95sm™, 133,81sm™, 975,73sm™, 454,92sm™, C-C rabitolorinin skelet titromalorinin toplanmis udma zolaglari.
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ALKANLARIN FORQLI HALGENOVOZLONMIS TOROMOLORI

Etanin v alifatik karbohidrogenlorin diger niimayandaslarinin forqli halogenavezlonmis
toromolari-nin 1Q spektrlorine daha otrafli nazor salaq[91-101]. Maye soklindo olan 1-brom-2-
xloretan[91] molekulunun CH; gruplarinda C-H rabitalorinin valent titromolarinin udma zolaqlari
(3037sm™, 2980,88sm™, 2960sm™, 2871sm™, 2840sm™) metanin halogenavozlonmis
birlosmolorinds oldugu kimi galir. Bu rabitalorin deformasyon birlosmalarinin udma zolaglarinda
da([1439,70sm™, 1421sm™'] dublet, 1299,66sm™, 1285,89sm™, 1260,61sm™, 1232sm™,
1203,91sm™, 1124sm™, 1108sm™, 1052,69sm™, 1022sm™, 922sm™, 856,63sm™,) xuisusi bir forq
nozors ¢arpmir. Miisahido olunan forqli menzoro CH, qruplarinda C-H rabitslorinin deformasyon
titromolorinin 730-720 sm™ arasi miisahids olunan udma zolaginin intensivliyinin byiimesidir.
C-Cl vC-Br rabitslarinin valent titromolsrinin intensiv udma zolaglar1 uygun olaraq 665sm™,
632sm™, vo 568,69sm™ —da miisahids olunurlar. 1-Brom-3-florpropanan molekulunda[92] C-F
rabitasinin valent titromelori-nin udma zolag1 monoflorlu birlesmolora xas olan 1000-1100sm™
intervalinda 1079sm*-do intensiv azca genislonmis pik, C-Br rabitasi iso 587,53sm™-da soklindo
miisahido olunurlar. Forqli dihalogenli bazi alifatik karbohidrogenlords halogenlorin udma
zolaqlarini gostarak;

e 2-brom-1,1,1-trifloroetan[93], vc..=1141sm™, 1075sm™; vc.5=629,88sm™;

e 1,2-dibrom-1,1-diifloroetan[94], vcr=1086sm™, 1061sm™, vc.g=639sm™:

e 3-brom-1,1,1-triflorpropan[95], vc..=1144sm™, 1079sm™, vc.=607,58sm™;

e Perflornonan[96], vc.r=1352,91sm™, 1318,63sm™, 1258,85sm™, 1235sm™, 1153sm™,

1112,64sm™;

e 1-Brom-3-xlorpropan[97], vcci=776,67sm™, 661,52sm™, vcg,=567sm™;

e 1-Xlor-3-yodpropan[98], vcci=757,78sm™, 657,63sm™, v;=517,96sm™;

e 1-Brom-6-xlorheksan[99], veei=729sm™, 649sm™, veg=561sm™;

e Pentaxloretan[100], vcci=819,70sm™, 770sm™, 582,98sm™;

e Heksaxloretan, maye[101], vee=773sm™, 707sm™, 676sm™;
Propilnitrat[102] molekulunda iso biz 1462snr1 udma zolagmimn intensivliyinin 1388,50sm™
udma zolagindan intensivliyindan kicik oldugunu miisahids edirik.
Propilnitrat molekulunda NO, grupunda N-O rabitalorinin asimmetrik vo simmetrik valent titro-

moalarinin udma zolaglart uygun olaraq 1628sm™, 1280sm™-da , deformasyon titromolorinki iso
869sm™, 758,96sm™, 698,89sm™, miisahido olunurlar.

C-C rabitalorinin halogen atomlarinin tasiri naticasinda amoalo yiiksak intensivlikli udma
zolaglarint xiisusu geyd etmak magsadi ila biz bu udma zolaglarini ayrica geyd etmayi
Magsadauygun hesab etmigik.

120



[91]. 1-Brom-2-xloretan, maye, 1-bromo-2-chloroethane, liquid, BrCH,-CHClI
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vas(C-H) =3037sm™, Cl vo Br atomlarina bagli CH qrupunda C-H rabitolorinin valent titromolorinin udma zolag;.

v(C-H) =2980,88-2840sm™, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslorinin udma zolaqlart.

OcH =l439,708m'1, 14218m'1, CL, Br atomlarinin tosirindon CH; qruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.
veer =759sm™, 725sm™?, 759sm™, C-Cl rabitosinin valent titromalorinin udma zolaglar:.

vesr = 665sm™, 632sm™, 568,69sm™, C-Br rabitssinin valent titramolarinin udma zolaglar:.

1299-1203,91sm™, Cl, Br atomlarinin tosirindon C-C rabitolorinin skelet titromolorinin udma zolaqlari.

922sm™, 856,63sm™, C-Cl, C-Br vo C-C rabitolorinin valent vo skelet titromolorinin toplanmis udma zolaqlart.

1124-1022sm™, C-C rabitolorinin skelet titromolorinin toplanmoas udma zolaglari.
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[92]. 1-Brom-3-florpropanan, maye, 1-bromo-3-fluoropropane, liquid, BrCH,-CH,-CH,F
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v(C-H) =2972,80-2860,74sm™, CH, qruplarinda C-H rabitolsrinin asimmetrik vo simmetrik valent titromolarinin udma zolaglar1.

OcH =1473sm™, 1388sm?, CH; gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaglari.

Scr=1440sm™, 1419,74sm™, CH, qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglarr.

ver=1147-1017sm™, C-F rabitasinin valent titramalorinin udma zolaglari.

ve.sr =652sm™, 578,53sm™, C-Br rabitasinin valent titromalorinin udma zolaglar.

1285-1207,97sm'1, F, Br atomlarinin tasirindon C-C rabitalorinin skelet titromolorinin udma zolaqglari.

903sm'1, 874sm'1, C-F, C-Br va C-C rabitalarinin valent va skelet titromalarinin toplanmis udma zolaglari.

1358,96sm™, 1344,89sm™, 834,61sm™, 768sm™, 476,89sm™, 461,85sm™, C-C rabitolorinin skelet titromolarinin toplanmis udma zolaqlart.
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[93]. 2-brom-1,1,1-trifloroetan, 2-bromo-1,1,1-trifluoroethane, CF3-CH,Br
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vas(C-H) =3048,83sm™, Br atomuna bagli CH, grupunda C-H rabitolorinin valent titromolonin udma zolagi.

v(C-H) =2990,72sm™, CH, grupunda C-H rabitolorinin valent titromslorinin udma zolaqlart.

OcH =1472sm*, 1369,56sm™, 719sm™, CH; grupunda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.

Scr=1430,98sm™, 14025m'1, F, Br atomlarmnin tasirindon CH> gqrupunda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.
ver=1311-1075sm™, C-F rabitasinin valent titramalorinin udma zolaglari.

vc-gr =629,88sm™, 525sm™, C-Br rabitosinin valent titromolorinin udma zolaglari.

1311-1239,77sm'1, F, Br atomlarinin tosirindon C-C rabitslorinin skelet titromalorinin udma zolaglari.

903sm'1, 874sm'1, C-F, C-Br va C-C rabitalarinin valent va skelet titromalorinin toplanmis udma zolaglari.

470,793m'1, C-C rabitolorinin skelet titromalarinin toplanmis udma zolagi.
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[94]. 1,2-dibrom-1,1-diifloroetan, 1,2-dibromo-1,1-diifluoroethane, CBrF,-CH,Br
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vas(C-H) =3044,59sm™, Br atomuna bagli CH, grupunda C-H rabitslorinin asimmetrik valent titromolorinin udma zolag:.

v(C-H) =2985,65sm™, 2968sm™, CH, grupunda C-H rabitolorinin asimmetrik valent titromalorinin udma zolaqlari.

Ver =1254-1061sm™, C-F rabitasinin valent titramalorinin udma zolaglar.

vegr =681,90-541,61sm™, C-Br rabitosinin valent titromoalarinin udma zolaglari.

1419sm'1, F, Br atomlarinin tosirindon C-H rabitslarinin skelet titromalarinin udma zolaqlari.

977-727,528m'1, C-F, C-Br va C-C rabitalarinin valent va skelet titromolarinin toplanmis udma zolaglari.

1384sm™, 1345sm™, 1294,85sm™, 696,96sm™, 681,90sm™, 481,57sm™, 453sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
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[95]. 3-brom-1,1,1-triflorpropan, 3-bromo-1,1,1-trifluoropropane , CF3-CH,-CH,Br
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v(C-H) =2986sm™, 2962,74sm™, CH, grupunda C-H rabitolorinin valent titromslorinin udma zolaqlart.

Scp =1452,561sm™, 1385,76sm™, 1370sm™, CH, gruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.

Scp =1431,73sm™, 1409,94sm'1, Br atomuna bagli CH; grupunda C-H rabitslorinin deformasyon titromolarinin udma zolaglari.
ve.r=1304-1035sm™, C-F rabitosinin valent titromalorinin udma zolaglart.

ve.gr =607,58-544sm™ | C-Br rabitssinin valent titrsmolarinin udma zolaglar:.

915-701sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[96].Perflornonan, perfluorononane, CgFy
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ver=1352,91sm™, 1318,63sm™, 1258,85sm™, 1235sm™, 1153sm™, 1112,64sm™, 1058,80sm™, 1039,52sm™, C-F rabitosinin valent titromoalorinin
udma zolaglari.
976,54-528sm™, F atomlarinin tosirindon C-C rabitolorinin skelet titromolorinin udma zolaglart.
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[97]. 1-Brom-3-xlorpropan, 1-bromo-3-chloropropane, BrCH,-CH,-CH,CI
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vas(C-H) =3000,89sm™, Br v Cl atomlara bagli CH, qruplarnda C-H rabitolsrinin valent titromslorinin udma zolaglart.

v(C-H) =2964sm™, 2822,54sm™, CH, qruplarinda C-H rabitolsrinin asimmetrik vo simmetrik valent titramolarinin udma zolaglari.
8cy =1434,57sm™, 1355sm™, 722sm™, CH, grupunda C-H rabitslorinin deformasyon titromalorinin udma zolaqlart.

8cn=1419sm™, Brvo C1 atomlarmin tosirindon CH; qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglart.
ve.cl =776sm™*, C-Cl rabitosinin valent titromolorinin udma zolag.
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VC-Br =661,52sm™, 567sm™, C-Br rabitosinin valent titromalarinin udma zolaglar.
951sm™, 858sm™, C-F, C-Br vo C-C rabitolorinin valent vo skelet titromolorinin toplanmis udma zolaqlari.
1183-1029,78sm™, 506,76sm™, 470,69sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[98]. 1-Xlor-3-yodpropan, 1-Chloro-3-jodopropane, CICH,-CH,-CH,J
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v(C-H) =2994,70sm™, 2819,71sm™, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalonin udma zolaglari.
ve.o1 =757,78sm™, 657,63sm™, C-Cl rabitosinin valent titramolarinin udma zolaglar:.
ve.y=601-517,96sm™, C-J rabitosinin valent titromalorinin udma zolaglari.
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OcH =1434-1424,62sm™, CH; grupunda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.
1349,76-1131sm™, 927,86sm™, 848,83sm™, 811sm™, J vo Cl atomlarimin tosirinden C-C rabitslorinin skelet titromolorinin udma zolaqlart.
1112,59sm™, 1024,88-951,70sm™, 713,57sm™, 1131-1029,78sm™, C-C rabitslorinin skelet titromolorinin udma zolaqlart.

[99]. 1-Brom-6-xlorheksan, 1-bromo-6-chlorohexane, BrCH,-(CH,)s-CHCI
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v(C-H) =2992,59sm™, 2858,80sm™, CH, qruplarinda C-H rabitolorinin valent titrsmolorinin udma zolaqlart.
ve.c1 =729sm™, 649sm™, C-Cl rabitosinin valent titramalarinin udma zolaglar.
ve.sr =561sm™, C-Br rabitosinin valent titromalorinin udma zolag.
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OcH =1460,70sm™,1443,55sm™, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.
1352-1223,975m'1, 1034sm'1, 898sm'1, Br vo Cl atomlariin tasirinden C-C rabitslorinin skelet titromalarinin udma zolaqlari.
863,54-808sm™, 497,72-455sm™ C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[100]. Pentaxloretan, Pentachloroethane, CCl3-CHCI,
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ven =2986sm™, CH grupunda C-H rabitslorinin valent titramolarinin udma zolag:.
ve.c1 =819,70sm™, 770sm™, 724sm™, C-Cl rabitasinin valent titromalarinin udma zolaglar:.
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1254-910sm™, 582,98sm™, 476,53sm™, Cl atomlarinin tosirinden C-C rabitolorinin skelet titromolorinin udma zolaglarr.

[101]. Heksaxloretan, maye, hexachloroethane, liquid, CCl;-CCls.
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veel =773sm, 707sm™, 676sm™, C-Cl rabitolorinin valent titromolorinin udma zolaqlar1.
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1117,84sm™, 1017sm™, 475sm™, C1 atomlarmnin tosirindon C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[102]. Propilnitrat, maye, propyl nitrate, liquid, CsH7,-O-NO; , C3H7-NOs.
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Bonvosoe uucno (cu-1)
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VCH =2974,84sm, 2931sm™, 2885sm*, CH3 va CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent
O—N titromolorinin udma zolaqlari.
\B vno =1628sm™, 1280sm™, nitrat qrupunda N-O rabitosinin uygun olaraq asimmetrik vo simmetrik valent titramolorinin udma
/_/ zolaglar1.

Sno =869sm™, 758,96sm™, 698,89sm™, nitrat grupunda N-O rabitolorinin deformasyon titromoalorinin udma zolaqlari.
SCH :14625m ,1388,50sm?, 728sm™, CH3 vo CH; qruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaglari.
Scy=1442sm™, 1348,59sm™, N O3 qrupunun tosirindon NO3 qrupuna bagli C-H rabitalorinin deformasyon titromolarinin udma zolaglari.
Scr =1050sm?, 979,79sm™, 9523m'1, nitrat qrupuna bagli C-H rabitslorinin deformasyon titromolarinin udma zolaglari.
1311sm™(NO3 grupunun tesiri), 1148,90sm™, 1131,85sm™, 1093sm™, 918sm™, 774,70-464,50sm™, C-C rabitslorinin skelet titromslorinin udma zolaqlart.
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Sikloalkanlar[103-109]:

Siklopropanda C-H rabitosinin valent titromolorine xas olan ~3050sm™ v
~845(C-H)=1000-1020sm™ intervalinda, orta intensivlikli udma zolaglarini nazero almasag,
sikloakanlardaki CH, grupunun vaziyyati, alkanlardan o qodor do forqlonmir. Belos ki,
avazlonmomis sikloalkanlaruin CH, qruplarinda C-H rabitslarinin valent titromalorinin intensiv
udma zolaglart xatti alifatik karbohidrogenlords oldugdu kimi 3000-2800sm™ intervalinda mii-
sahido olunur. Bu rabitalorin deformasyon titromolarinin udma zolaqlr1 iso siklopentan siklode-
kan [103-108], sirasinda sira boyiidiikco miirokkablosir. Siklopentan[103] molekulunda C-H
rabitslorinin deformasyon titromolori comi i yerdo (1453sm™, 1314sm™, 893,75sm™) gériiniir-
lor. O gadar farqlonmayon monzora sikloheksanda[104] miisahido olunur (1449sm™, 1256sm™,
902,70sm™, 860,998m'1,). Burada biz artiq C-C rabitalorinin skelet titromolorinin zaif udma zo-
laglarin1 goririik(1037,85sm™, 1014sm™, 523-454,92sm™).
Sikloheptan—siklooktan—siklodekan[106-108], sirasinda qeyd etdiyimiz kimi C-H va C-C
rabitolorinin udma zolaqlar1 ¢oxalir vo miirakkablosir.
Bundan olavo sikloalkanlarda sikloheksandan [104], baslayaraq orta intensivlikli, morkozi
~ 2659-2690sm™-do olan zolaqlar seriyasit daha aydin gériiniir. Sikloalkanlar sirasinda bu
udma zolag1 yuxari enerji sahasing torof siiriisiir, boyiiyiir vo bazi hallarda dublet soklini alir.
Siklik alkanlarin molekul kiitl asi artdigca bu zolaqlar seyralir vo sikloheptanda[106]
vas(C-H)=2680,73sm™ tok udma zolag: soklindo miisahido olunur vo novvbeti sikloalkanlarda
asag1 enerji sahosing torof slriisiir.
Qeyd etmok lazimdir ki, sikloheksandan[104], baslayan bu udma zolag: alifatik karbohidrogen-
lords ¢ox zaif olur vo molekul kiitlosinin boyilimasi ils tadrican itir.
Sikloalkanlarin I10- spektrlarinin analizinds diggat cakan bir Cahat do avazlonmomis sikloal-
kanlarin CH, gruplarinda C-H rabitalorinin deformasyon titromalarinin ~ 1455sm™ -da
miisahida olunan udma zolaglarimin sira boyiidiikca dublet va tripletlor saklinds miisahida
olunmasi va yuxari enerji sahasina toraf siiriismasidir.

o  Siklopentan , §,(C-H)=1454sm™.

. Sikloheksan, 8,5(C-H)=1449sm™.

. Sikloheptan, 8,5(C-H)=1459sm™.

e Siklooktan, 5,(C-H)= 1475,50sm™, 1465,94sm™, 1446sm(triplet).

e  Siklooktan, 5,(C-H)= 1480,85sm™, 1452,79sm™, 1443sm™ (triplet).
Butln hallarda 2659-2680sm-1 otrafinda orta intensivlikli bir godor genislonmis udma zolaqglart
miisahido olunur.
Diqqat sakan digor bir Cohat isa alifatik xatti va saxalonmis karbohidrogenlorin CH, qrupla-
rinda C-H rabitalorinin deformadyon titromalorini saciyyalondiran 740-720sm™ arasi udma
zolaglari siklodekana qador miisahids olunmur va asagi enerji sahasina d.(C-H)= 716sm™-2
Qodor siiriistir.
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[103]. Siklopentan, siklopenane, [CsH1o].
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VCH =2954,64sm™, 2868,54sm™, CH; gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
OcH =1453,66sm, CH; gruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolagi.
Scy =1314sm™, 893,75sm™ , C-C rabitolorinin skelet titromalorinin udma zolaglar1.
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[104]. Sikloheksan, siklohexane, [CeH12].
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BonHoeoe uncno (cm-1)

ven =2926sm™, 2851sm™,(2792-2597sm™), CH,, qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

OcH =1449sm™ , C-H rabitolorinin deformasyon titromolorinin udma zolagi.
1349,76-454,92sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[105]. 1,1-dimetilsikloheksan, 1,1-dimethylcyclohexan, [CeH1o(CHs), , CgHig].
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Vas(C-H) =2970sm™, vs(C-H) =2861sm™, CH, gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin
H*_:,C udma zolaglar.
H.C vs(C-H) =2926sm™, CH, qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolorinin udma zolag:.
3 8as(C-H) =1468sm™, 1455 sm™, 1383sm™, 1362,93sm™, metil vo metilen qruplarinda C-H rabitslorinin deformasyon titromslorinin
udma zolaqlari.
1351-554sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[106]. Sikloheptan, cycloheptane, [ C7Hu4].
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VCH =2921sm'1, 2855,77sm'1, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.
Scny =1459sm™, 1358,85sm™, CH, gruplarinda C-H rabitolorinin deformasyon titromolarinin udma zolaqlari.
1277-491,98sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[107]. Siklooktan, cyclooctane, [ CgHig].
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ven =2917,73sm?, 2848sm™, siklooktan molekulunun CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Scr =1475,50sm™, 1465,94sm™, 1446sm™, 1361,72sm™, CH, qruplarinda C-H rabitolsrinin deformasyon titramolarinin udma zolaglar1.
1341,64sm™, 1285,65-459sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
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[108]. Siklodekan, cyclodecane, [CioHao].
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VCH =2978-2844,04sm™, CH; gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
SCH=1480,85-13555m'1, 716sm™, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.
1322-739,96sm™, 691,71-454,84sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
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[109]. Polietilen, poly(ethylene) low density, [(-CH,-CH,-),].

POLY(ETHYLEMNE). LOW DEMSITY
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vas(C-H) = 2917,54sm™t, 2848,90sm™, CH; gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
das(C-H) =1465,66sm,722,87sm™, rabitolorinin deformasyon titromalarinin udma zolaglari.
C-C rabitalorinin skelet titromalorinin udma zolaqglar1 miisahido olunmurlar.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

ODOBIYYAT

2. HR Aldrich Hydrocarbons Labrary-Ne 2, Aldrich Catalog 29530-2,
CAS Number Ne74-84-0.

HR Aldrich Hydrocarbons Labrary-Ne 3, Aldrich Catalog 29565-5,
CAS Number Ne74-98-6.

HR Aldrich Hydrocarbons Labrary-Ne [, Aldrich Catalog 29547-17,
CAS Number No72-82-8.

HR Aldrich Hydrocarbons Labrary-Ne 4, Aldrich Catalog 29504-3,
CAS Number Nel06-98-8.

HR Aldrich Hydrocarbons Labrary-Ne 5, Aldrich Catalog 15495-4,
CAS Number Nel09-66-0.

HR Aldrich Hydrocarbons Labrary- Ne 6, Aldrich Catalog 13938-6,
CAS Number No6110-54-3.

HR Aldrich Hydrocarbons Labrary- Ne 8, Aldrich Catalog 15487-3,
CAS Number Nol142-82-5.

HR Aldrich Hydrocarbons Labrary-Ne 9, Aldrich Catalog O-325-7,
CAS Number Nel11-65-9.

HR Aldrich Hydrocarbons Labrary-Ne 10, Aldrich Catalog N2940-6,
CAS Number Nel11-84-2.

HR Aldrich Hydrocarbons Labrary-Ne 11, Aldrich Catalog D90-1,
CAS Number Nel24-18-5.

HR Aldrich Hydrocarbons Labrary-Ne 12, Aldrich Catalog 440-7,
CAS Number Nel120-21-4.

12.HR Aldrich Hydrocarbons Labrary-Ne 13, Aldrich Catalog D22110-4,
CAS Number Nel 12-40-3.

HR Aldrich Hydrocarbons Labrary- Ne 15, Aldrich Catalog 17245-6,
CAS Number Ne 629-59-4.,

HR Aldrich Hydrocarbons Labrary- Ne 16, Aldrich Catalog P340-6,
CAS Number Ne 629-62-9.

HR Aldrich Hydrocarbons Labrary-Ne 17, Aldrich Catalog H670-3,
CAS Number Ne 544-76-3.

HR Aldrich Hydrocarbons Labrary-Ne 19, Aldrich Catalog O-62-2,
CAS Number Ne 593-45-3.

17.HR Aldrich Hydrocarbons Labrary-Ne 21, Aldrich Catalog 21927-4,
CAS Number Ne 112-95-8.

HR Aldrich Hydrocarbons Labrary-Ne 23, Aldrich Catalog 13445-7,
CAS Number Ne 629-97-0.

HR Aldrich Hydrocarbons Labrary- Ne 24. Aldrich Catalog 26385-0,
CAS Number Ne638-67-5.

HR Aldrich Hydrocarbons Labrary- Ne 25. Aldrich Catalog T875-2,
CAS Number Ne646-31-1.

HR Aldrich Hydrocarbons Labrary- Ne 26. Aldrich Catalog 28693-1,
CAS Number Ne629-99-2.

HR Aldrich Hydrocarbons Labrary- Ne 27. Aldrich Catalog 24168-7,
CAS Number M630-01-3.

HR Aldrich Hydrocarbons Labrary- Ne 28. Aldrich Catalog 28606-0,
CAS Number No593-49-3.

HR Aldrich Hydrocarbons Labrary- Ne 29. Aldrich Catalog O-50-4,
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30.
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39.
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41.
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43.

44,
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46.

47.

48.

49.
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CAS Number Ne630-02-4.

HR Aldrich Hydrocarbons Labrary- Ne 30. Aldrich Catalog 28424-6,
CAS Number Ne630-03-5.

HR Aldrich Hydrocarbons Labrary- Ne 31, Aldrich Catalog Ne 26384-2,
CAS Ne 638-68-6.

27.HR Aldrich Hydrocarbons Labrary- Ne 32. Aldrich Catalog D22310-7,
CAS Number Ne544-85-4.

HR Aldrich Hydrocarbons Labrary- Ne 33. Aldrich Catalog 28263-4,
CAS Number Ne630-05-7.

29.HR Aldrich Hydrocarbons Labrary- Ne 34.Aldrich Catalog 28726-1,
CAS Number Nel4167-59-0.

HR Aldrich Hydrocarbons Labrary- Ne 35, Aldrich Catalog Ne H1255-2,
CAS Ne 630-06-8.

HR Aldrich Hydrocarbons Labrary- Ne 36.Aldrich Catalog 35875-6,
CAS Number Ne7098-22-8.

HR Aldrich Hydrocarbons Labrary- Ne 37. Aldrich Catalog 44383-2,
CAS Number Ne7667-80-3.

HR Aldrich Hydrocarbons Labrary-Ne 38, Aldrich Catalog 18451-9,
CAS Number Noe8032-32-4.

HR Aldrich Hydrocarbons Labrary-Ne 39, Aldrich Catalog 33341-7,
CAS Number No8082-32-4.

35.HR Aldrich Hydrocarbons Labrary-Ne 40, Aldrich Catalog 26256-0,
CAS Number Ne68551-17-17.

HR Aldrich Hydrocarbons Labrary-Ne 41, Aldrich Catalog 32946-0,
CAS Number Ne8008-20-9.

HR Aldrich Hydrocarbons Labrary-Ne 39, Aldrich Catalog H1140-8,
CAS Number No594-82-1.

HR Aldrich Hydrocarbons Labrary-Ne 40, Aldrich Catalog 11330-1,
CAS Number Nel3475-82-6.

HR Aldrich Hydrocarbons Labrary-Ne 41, Aldrich Catalog T2280-2,
CAS Number Nel1921-70-6.

HR Aldrich Hydrocarbons Labrary- Ne 55. Aldrich Catalog M6380-7,
CAS Number Nel107-83-5.

HR Aldrich Hydrocarbons Labrary- Ne 72. Aldrich Catalog 11845-1,
CAS Number No562-49-2.

HR Aldrich Hydrocarbons Labrary- Ne 67. Aldrich Catalog D15149-8,
CAS Number No75-83-2.

HR Aldrich Hydrocarbons Labrary- Ne 69. Aldrich Catalog 11067-1,
CAS Number Ne590-35-2.

HR Aldrich Hydrocarbons Labrary- Ne 73. Aldrich Catalog 11145-7,
CAS Number Ne590-73-8.

HR Aldrich Hydrocarbons Labrary- Ne 77. Aldrich Catalog 13938-6,
CAS Number No6110-54-3.

HR Aldrich Hydrocarbons Labrary- Ne 329. Aldrich Catalog 25119-4,
CAS Number Ne592-50-7.

HR Aldrich Hydrocarbons Labrary- Ne 333. Aldrich Catalog 25007-4,
CAS Number Ne373-14-8.

HR Aldrich Hydrocarbons Labrary- Ne 343. Aldrich Catalog 25121-6,
CAS Number Ne463-18-3.

HR Aldrich Hydrocarbons Labrary- Ne 319. Aldrich Catalog 29531-0,
CAS Number Ne75-00-3.
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75.

HR Aldrich Hydrocarbons Labrary- Ne 323. Aldrich Catalog C6855-5,
CAS Number Ne540-54-5.

HR Aldrich Hydrocarbons Labrary- Ne 326. Aldrich Catalog 12500-8,
CAS Number Nel09-69-3.

HR Aldrich Hydrocarbons Labrary- Ne 334. Aldrich Catalog 23846-5,
CAS Number Ne544-10-5.

HR Aldrich Hydrocarbons Labrary- Ne 347. Aldrich Catalog 3290-9,
CAS Number Ne1002-69-3.

HR Aldrich Hydrocarbons Labrary- Ne 355. Aldrich Catalog 25223-9,
CAS Number Noe2425-54-9.

HR Aldrich Hydrocarbons Labrary- Ne 358. Aldrich Catalog 24562-3,
CAS Number Ne4860-03-1.

HR Aldrich Hydrocarbons Labrary- Ne 361. Aldrich Catalog 23836-8,
CAS Number Ne3386-33-2.

HR Aldrich Hydrocarbons Labrary- Ne 320. Aldrich Catalog 12405-2,
CAS Number Ne74-96-4.

HR Aldrich Hydrocarbons Labrary- Ne 324. Aldrich Catalog B7810-6,
CAS Number Ne106-94-5.

HR Aldrich Hydrocarbons Labrary- Ne 327 Aldrich Catalog B5949-7,
CAS Number 109-65-9.

HR Aldrich Hydrocarbons Labrary- Ne 335.Aldrich Catalog B6924-0,
CAS Number Nel11-25-1.

HR Aldrich Hydrocarbons Labrary- Ne 341. Aldrich Catalog 15295-1,
CAS Number Nel11-83-1.

HR Aldrich Hydrocarbons Labrary- Ne 348. Aldrich Catalog 14578-5,
CAS Number Nel 12-29-8.

HR Aldrich Hydrocarbons Labrary- Ne 356. Aldrich Catalog 19533-2,
CAS Number Nel12-71-0.

HR Aldrich Hydrocarbons Labrary- Ne 362. Aldrich Catalog 19949-4,
CAS Number Nel 12-89-0.

HR Aldrich Hydrocarbons Labrary- Ne 365.Aldrich Catalog 33294-1,
CAS Number Noe6938-65-6.

HR Aldrich Hydrocarbons Labrary- Ne 321. Aldrich Catalog 1-778-0,
CAS Number Ne75-03-6.

HR Aldrich Hydrocarbons Labrary- Ne 325. Aldrich Catalog 17188-3,
CAS Number Ne107-08-4.

HR Aldrich Hydrocarbons Labrary- Ne 328. Aldrich Catalog 16730-4,
CAS Number Ne524-69-8.

69.HR Aldrich Hydrocarbons Labrary- Ne 336. Aldrich Catalog 23828-7,

CAS Number No638-45-9.

70.HR Aldrich Hydrocarbons Labrary- Ne 342. Aldrich Catalog 23829-5,

CAS Number Ne629-27-6.

HR Aldrich Hydrocarbons Labrary- Ne 349.Aldrich Catalog 23825-2,
CAS NumberNe2050-77-3.

HR Aldrich Hydrocarbons Labrary- Ne 360. Aldrich Catalog 23827-9,
CAS Number No544-77-4.

HR Aldrich Hydrocarbons Labrary- Ne 363. Aldrich Catalog 25198-4,
CAS Number No629-93-6.

HR Aldrich Solvents Labrary- Ne 24, Aldrich Catalog 13,295-0,

CAS Number Ne67-66-3.

HR Aldrich Hydrocarbons Labrary- Ne 461. Aldrich Catalog 13294-2,
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CAS Number No75-25-2.

HR Aldrich Hydrocarbons Labrary- Ne 462. Aldrich Catalog 10945-2,
CAS Number Ne75-48-8.

HR Aldrich Hydrocarbons Labrary- Ne 460. Aldrich Catalog 20632-6,
CAS Number Ne]24-48-1.

HR Aldrich Hydrocarbons Labrary- Ne 459. Aldrich Catalog 13918-1,
CAS Number No75-27-4.

HR Aldrich Hydrocarbons Labrary- Ne 396. Aldrich Catalog 13526-7,
CAS Number No74-97-5.

HR Aldrich Hydrocarbons Labrary- Ne 397. Aldrich Catalog 24286-1,
CAS Number Ne593-71-5.

HR Aldrich Hydrocarbons Labrary- Ne 468. Aldrich Catalog 25434-1,
CAS Number Ne75-61-6.

HR Aldrich Hydrocarbons Labrary-Ne 421.Aldrich Catalog 24165-2,
CAS NumberNe6294-17-3.

HR Aldrich Hydrocarbons Labrary- Ne 472. Aldrich Catalog 10734-4,
CAS Number Ne56-23-5.

HR Aldrich Hydrocarbons Labrary-Ne 475.Aldrich Catalog C1108-1,
CAS Number Ne558-13-4.

HR Aldrich Hydrocarbons Labrary- Ne 366. Aldrich Catalog C6856-3,
CAS Number No75-29-6.

HR Aldrich Hydrocarbons Labrary- Ne 367. Aldrich Catalog B7811-4,
CAS Number Ne75-26-3.

HR Aldrich Hydrocarbons Labrary- Ne 368. Aldrich Catalog 14893-8,
CAS Number Ne75-30-9.

HR Aldrich Hydrocarbons Labrary- Ne 369. Aldrich Catalog C2889-8,
CAS Number Ne75-86-4.

HR Aldrich Hydrocarbons Labrary- Ne 370. Aldrich Catalog B5950-0,
CAS Number Ne75-76-2.

HR Aldrich Hydrocarbons Labrary- Ne 371. Aldrich Catalog 24432-5,
CAS Number No513-48-4.

HR Aldrich Hydrocarbons Labrary- Ne 401. Aldrich Catalog 23275-0,
CAS Number Ne107-40-0.

HR Aldrich Hydrocarbons Labrary- Ne 405. Aldrich Catalog 44371-9,
CAS Number Ne352-91-0.

HR Aldrich Hydrocarbons Labrary-Ne 476. Aldrich Catalog26922-0,
CAS Number Ne507-25-5.

HR Aldrich Hydrocarbons Labrary-Ne 477.AldrichCatalog 23844-9,
CAS Number Ne421-06-7.

HR Aldrich Hydrocarbons Labrary-Ne 479.Aldrich Catalog 25014-7,
CAS NumberNe75-82-1.

HR Aldrich Hydrocarbons Labrary- Ne 485. Aldrich Catalog 44268-9,
CAS Number No460-32-2.

HR Aldrich Hydrocarbons Labrary-Ne 512.Aldrich Catalog 40641-4,
CAS Number Ne375-96-2.

HR Aldrich Hydrocarbons Labrary- Ne 406. Aldrich Catalog 23644-6,
CAS Number Ne109-70-6.

HR Aldrich Hydrocarbons Labrary-Ne 407.AldrichCatalog 23447-8,
CAS Number No6940-76-7.

CAS Number Ne76-01-7.

HR Aldrich Hydrocarbons Labrary- Ne 491. Aldrich Catalog P200-0,
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101. HR Aldrich Hydrocarbons Labrary- Ne 496. Aldrich Catalog 18544-2,
CAS Number No67-72-1.

102. HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N2 5.
Aldrich Catalog 10909-6, CAS Number Ne627-13-4.

103. HR Aldrich Hydrocarbons Labrary-Ne 199, Aldrich Catalog 15476-8,
CAS Number Ne287-92-3.

104. HR Aldrich Hydrocarbons Labrary-Ne 200,Aldrich Catalog 15474-1,
CAS Number Nel10-82-7.

105. HR Aldrich Hydrocarbons Labrary-Ne 215, Aldrich Catalog 11049-3,
CAS Number Ne590-66-9.

106. HR Aldrich Hydrocarbons Labrary-Ne 201,Aldrich Catalog C9840-3,
CAS Number Ne291-64-5.

107. HR Aldrich Hydrocarbons Labrary-Ne 202, Aldrich CatalogC10940-1,
CAS NumberNe292-64-8.

108. HR Aldrich Hydrocarbons Labrary-Ne 203, Aldrich Catalog 15533-0,
CAS Number Ne293-96-9.

109. HR Aldrich Condensed Phase Sample Labrary- Ne 95.

110. K.Hakanucu. UngpakpacHvle cnekmpbi u cmpoeHue 0peaHuyeckuxcoeOuHenul.

H3z0amenvcmeo Mup, Mockea 1965
111. Tapacesuu b.H. UK cnexmpbiocHo6HbIX KIACCO8 OP2aHUYeCKOU XUMULU,
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Il FOSIL
ALKENLOR

Alkenlorin[ 1-58] sociyyovi udma zolaglar1 C=C rabitsi, ikiqat rabitoys bagli vo CH,,
CH qruplarindaki C-H rabiblorinin valent vo deformasyon titromalori ilo baglhdir.

Alkenlarin tam udma zolaqlarma alken zancirindoki, CH3, CH;, vo CH qruplarinin udma
zolaglar1 daslavo olunur. C=C rabito lorinin valent titromolorino xas orta intensivlikli
udma zolaqlar1 1620-1680sm™ intervalinda miisahido olunur. CH,=CHR[1-4, 15-27, 35-
40] tiphi alkenlarda(ikigat rabitonin kinc voziyysti) C=C rabitalorinin valent
titromolorinin orta intensivlikli udma zolaglar1 v(C=C)= 1640-1645sm™ , CH,=CR;R,][5,
33, 34, 41-48] tipli alkenlords v(C=C)= 1640-1660sm™ , R,CH=CHR, (sis)[7,9,11]
tipli alkenlards 1635-1665sm™ | R;CH=CHR,(trans)[8, 10, 12-14, 30, 31, 49] tipli
alkenlordo v(C=C)= 1665-1675sm™ ,R;R, C=CHR;[50-54] tipli alkenlorda

v(C=C)= 1665-1675sm™ vo R;R,C=CR3R, [6, 32, 55] tipli alkenlordo

v(C=C)= 1670-1690sm™ intevallarinda miisahicb olunurlar. Sis va trans izomerlarin
qarisigindan ibarat olan R;CH=CHR;[ 28, 29] tipli birlosmalordo hoar iki izomerin udma
zolaglar1 miisahido olunur.

Obertonlar: Girisdo geyd etdiyimiz kimi, alkeskin, siklik alkenlorin, alkadienlarin
alkatrienlorin vo aromatik birlogsmolarin 1Q-spektrlorinds ikigat rabitoys baglanmis C-H
rabitolorinin  geyri-mistovi deformasyon tidimolorinin  udma zolaglarin osas
yerlorinindon olava, bu intensiv udma zolalarinin bxmini ikigat qiymotinds , aif

intensivlikli piklor do miisahids olunurlar ki, bunlara da obertonlar deyilir. Alkenbrds
ikigat rabitoys baglanmis C-H rabiblorinin geyri-mustovi deformasyon tittomolorino
(8c1=995-980sm™, 915-900sm™) xas olan  udma zolaglarnm, 2000-1800sm™
intervalinda obertonlar1 miisahido olunurlar. Alkenlords ikigat rabitoys baglanmigs C-H
rabitalarinin miistoviden deformasyon titromelorina (8c=1225-950sm™) xas olan udma
zolaglarinin, uygun obertonlar1 zifdirlor vo idenfikasiya tigiin ¢ox az hallarda istifads
olunurlar[59].

Ikiqat rabitonin CH,=CHR kiinc voziyyati.

Alifatik zencirin hom kiinc (va(C-H)= 3095-3010 sm™)) , ham da araliq

148



149

(v(C-H)= 3040-3010 sm™)) vaziyyotlorinds ikiqat rabitoys bagli C-H rabiblorinin
valent titromolorina uygun orta intensivlikli udma zolaqlar1 miisiihids olunur ki, bu da
Ikigat rabiblor in byini ii¢lin ¢ox ohomiyyatlidir. Ikiqat rabitonin kiinc voziyyatindo
miisahido olunan ~2975sm™ orta intensivlikli udma zolageksor hal larda metil ¥
metilen gruplarmin daha giiclii vo intensiv udma zolaglari ib ortiildiiyiin don alkenlorin
toyini ligiin ¢ox az isladilir. Bundan basqa alkenlordo kiinc vaziyyatindo olan ikigat
rabitaya bagli hidrogen atomlari[1-5, 15-27, 33-48] 1700-2000sm™ aras1 obertonlar
verir. Biri orta, o biri zaif intensivlikli olan bu 2adad udma zo laglar1t RCH=CHj tipli
alkenloardo[1-4, 15-27, 35-40 ] 1800-2000sm™, R;,R,C=CH, tiph alkenlards

[5, 33, 34, 41-48] 1700-1800sm™, intervallarinda (lodod) miisahide olunur. Ikiqat
rabitoyo bagli C-H rabidsinin deformasyon titromolori miistovi vo qeyri-mustovi
vaoziyyatlorindo uygun goldiyindon iki yerdo udma zolaglar1 verirlor. Bu piklor
RCH=CH, tipli birlosmolords & c-Hymis.= 1420-1410sm™ , ~1440sm™ intervalinda orta
Vo 1320-1280sm™ zoif intensivlikli, S(crygeyrimis= 995-985sm™ vo 910-905sm™ giiclii
udma zolaglar1 soklindo miisahido olunurlar. 1320-1280sm™ udma zolaqlar1 oif
intensivlikli olduglarndan identifikasiya ii¢lin ¢ox az igdilir. Burada miistovidon ko -
nar voziyyoatdo iki udma zolag ii¢ hidrogen atomundan ikisinin bir, tiglinciiniin iso oks
Istigamotdo deformasyon titromalari ilo alagadardir.

Burada geyd etmok lazimdir ki, etilen[1], propen[2] va 1-butends[3] biitiin {idma zolag-
lar1 obertonlar da daxil olmaqla dublet v tripletlor soklindo olurlar vo 1-pentendo[4]
normal hala disiirlor. Etilen molekulunun spektrlorinin ¢ox miirakkab oldugunu nazaras
alaraq biz onun ancaqoklini vermoklo kifayst lonmeli olduq. 1-pentendo 1460sm™
vo1380sm™ udma zolaqlari arasinda iki yerds ~1441sm™ vo ~1415sm™ —do orta, bo-
rabar intensivlikli udma zolaglar1 amoala galir.1-pentenda[4] vo 1-heksendon baslayaraq
biitin CH,=CHR tipli 1-alkenlords [15-28,] ~1415sm™ -daki zoif udma zolag: daha
aydin goriiniir, ~1441sm™ udma zolagi demok olar ki biitiin hallarda 1466sm™ udma
zolagina ¢iyin soklindo miisahido olunur.

R1,R,C=CH;[5, 33, 34, 41-48] tipli birlosmoalords iso hor iki hidrogen atomu eyni vo-
ziyystdo oldugundan vo eyni tip miistovidon konar deformasyon titromolorine moruz
qaldiglarindan bir yerds 895-885sm™ strafinda giiclii udma zolag: verir .

Ikiqat rabitonin araliq voziyyeti [ 6-14, 28-31,32, 49,55,57,58]. 1Q-spektroskopiyada
istifado olunan miiasir spektrofotometrlor tizvi maddslorin sis- Vo trans voziyyatlarini
ayirmaga imkan verir. Yuxarida geyd etdiyimiz kimi R;CH=CHR tipli araliq alkenlorin
Sis wziyyatindos ikigat rabitoys bagli C-H rbiblorinin orta, zoif intensivlikli miistovi
udma zolaqlar1 1420-1400sm™ , miistovidon kenar intensiv udma zolaqglari iso
730-665sm™ intervallarinda miisahid olunurlar. R;CH=CHR, tipli 2-alkenlarin sis
vaziyyatinda [7,9,11] , masalen sis- 2-pentends[7] biz 1460sm™ udma zolaginin

1455 sm™ -a , vo 1460sm™ va 1380sm™ aras1 1215sm™ udma zolaginin iso

149



150

~1403sm™ -o qodor siiriisdiiyiiniin - intensivliyinin boyidiiyiinii goririik. Ikigat
rabitoyo bagli C-H rabibls -rinin mistviden konar titromolorine uygun udma zolagi
694,69sm™ -do azca genislon-mis intensiv pik soklindo goriiniir. Eyni voziyyoti biz sis -
3-heptends[9] vo biitiin araliq sis-alkenlordo miisahido edirik.

R1CH=CHR; tipli araliq alkenlorin trans voziyyeotindo[8,10,12-14, 30, 31, 49] , ikiqgat
rabitoys bagli C-H rabitslorinin orta, zaif intensivlikli miistovi udma zolaglari
1310-1290sm™ , miistvidon konar intensiv. udma zolaglari i 980 -960sm™
intervallarinda miisahid olunurlar. C=C rabitolorinin valent titromolorinin sis -
alkenlordo 1665-1635sm™ intervallarinda miisahids olunan orta intensivlikli cox zeif
udma zolaqlar1 1675-1655sm™ intervalina qoder siiriisiir .

Trans-2 va trans-3-alkenlords, masalon, trans 3-heptenda[8] oldugu kimi 1460sm™ va
1380 sm™ aras1 udma zolaglar1 goriinmiir, ~1440sm™ udma zolag: is> 1460sm™  zola-
gina ¢iyin gklindo miisahido olunur. Araliq alkenlor sirasinda tra ns voziyyatlods biz
3080-3000sm™ udma zolagmmn kicildiyini d goriirik. Bu birlosmodo ikigat rabitoyo
bagli C-H rabiblorinin miistovi deformasyon titromosinin udma zolaqlar1 iki yerda
1305sm™, 1288sm™-da uygun olaraq zoif vo intensiv, miistavidon kenar deformasyon
titromolorinin udma zolag: is bir yerde 963,57sm "-do intensiv piklor kimi miisahido
olunurlar.

Simmetrik alkenlar[1,14, 31, 32, 46, 49,58].

CHR;=CHR[1,14, 31, 49,57,58] tipli simmetrik alkenbrds sis voziyyatlorini miimkiin
olmadigindan 1Q-spektroskopiyada miisahido edilmir. Bu alkenlorin trans voziyyotinda
trans- 3-heksendon[31] baslayaraq CHR;=CHR; tipli alkenbrdo miisahido olu nan
1215sm™ udma zolagim miisahid etmirik, 1440sm™  udma zolag1 da kigilirov
1460sm™ udma zolagna ¢iyin kimi goriiniirler. Miistavi Vo geyri-mistovi deformasyon
titromolorino xas olan udma zolaqlari is iki yerds 1310-1280sm™ vo 980-960sm™
intervallarinda intensiv piklor soklindo goriiniirlor. Simmetrik trans alkenlorin homoloji
sirasinda 3080-3000sm™ aras1 udma zolaglarimin intensivliklori do kigilir vo 2960sm™
udma zolagina ¢iyin kimi goriinéitl  v(C=C) rabidsininin simmerik voziyyatindo
sociyyavi udma zolaglar1 ¢ox zoaifloyir bazi hallarda iso bu udma zolaqlarin1 miisahido
etmok miimkiin olmur, digor voziyyatlords iso bu rabitonin udma zolagi
~1640-1680sm™ intervalinda orta intensivlikli azaciq genislonmoyo meylli udma
zolaqlar1 soklinda goriintirlor.

R1R, C=CHR;[ 50-56] tipli alkenlordo C-H rabitalorinin mlstovi deformasyon titromo-
lorino xas olan udma zolaqlar1 gériinmiirlor, miistovidon konar deformasyon titromo-
lorine xas olan intensiv udma zolaqlar1 iso 855-790sm™ miisahido olunurlar. Bu udma
zolaglarimin intensivliyi 2-metil-2-buten[50]— 2,2,4,6,6-pentametil-3-hepten[55] sira-
sinda kigilir ® yuxari enerji sahosino torof siir lislir. Mbsolon 2 -metil-2-buten[50]-do
800,65sm™ -do miisahido olunan intensiv udma zolagi, 2-metil-2pentendo 831,93sm™-
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do , 2,2,4,6,6-pentametil-3-hepten[54]-do 853,74sm™-do orta intensivlikli pik kimi
gorundr.

CHR;=CHR; tipli sis- va trans izomerlorin garisigindan ibarot olan alkenlords[28, 29]
hor iki izomerin saciyyavi udma zolaglari miisahicd olunur. 2 -pentendo[28] bu alkenin
SIS Vaziyyatinds ikiqat rabitoya bagli C-H rabitolorinin miistovi deformasyon titromolo-
rinin udma zolaqlar1 uygun olaraq 1403,75sm™, 695,97sm™ do, trans voziyyatinds iso
1305,56sm™, 964sm™ do gorinirlor. Oxsar voziyyst 2-heksends [29] @& miisahido
olunur, sis misti 1403,67sm *, mistovidon konar 693sm™ do, trans miistovi
1295,74sm™, miistovidon kenar 964,81sm™ da, gorsonirlor. CR;R,=CR3R, tip aiken-
lords[32, 56] ikigat rabitolors bagli C-H rabitslori olmadigindan CHj vo CHj; rabitale-
rinin valent vo deformasyon vo C-C rabitslorinin skelet titromoalorinin udma zolaglarimni
magsahida edirik.

Kinc xatti alkenlarin C,Hy-CooHyg sirasinda udma zolaglarinin analizi bir daha g0stardi
ki, alifatik xatti alkanlarda oldugu kimi burada da C-C zonciri béyiidiikca
1460-1400sm™ arasi alava udma zolaglart qalsa da, ~ 1370-1000sm™, aras: intensiv
udma zolaglart kicilir va identifikasiyaya yararsiz vaziyyatda miisahida olunurlar. Bu da
bu udma zolaglarun ikigat rabinin tosirindon hayacanlanmig C -C rabiblorino aid
oldugunu bir daha siibut edir. C-C zanciri boyiidiikca hayacanlanma kigilir va bu udma
zolaglart adricon itirlor. Eyni wziyyt araliq alkendrin do miivafiq si ralarinda
miisahida olunur.

Bundan basqa alkenlorin [Q-spektrlorinin  goriindiivii kimi ~2731sm™ va 2665sm™-
dao(tok da ola bilir) zoif udma zolaglar miisahida olunur. Fikrimizco bu udma zolaglar
alkanlarda oldugu kimi CHi, CH, vo CH gruplarinda C-H rabiblorinin valent
titramoalarina aiddir va alkenlorin identifikasiyast iictin ohamiyyat dasimirlar.
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[1]. Etilen, ethylene, CH,=CH,, C,H,

ETHYLENE, 99.5+% v '*’_\TI W

3500 3000 2500 2000 1500 1000 500
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[2]. Propen, propene, [CH,=CH-CHj3, C3Hg].
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ven =3104sm, 3091sm™, 3079sm™?, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromoalorinin udma zolaglari.
ven =2979,60-2856,60sm™,CHs grupunda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlari.
OcH=1471,88 sm?, 1376,99 sm?, CH3; grupunda C-H rabitalarinin deformasyon titromolonin udma zolaglari.
OcH =1442 sm?t ikigat rabitonin tasirindon CHs qrupunda C-H rabitolorinin deformasyon titromalarinin udma zolagi.
1837,65sm™, 1814,64sm™, RHC=CHj, tip birlosmslordo ikigat rabitoys bagli C-H rabitolorinin deformasyon titromolorinin obetonlart.
ve=c =1663,65sm™, 1652sm™, 1637,90sm™, C=C ikiqat rabitesinin valent titromolorinin udma zolaqlari.
Ikiqat rabitoya bagli C-H rabitolorinin miistovi deformasyon titromalorinin udma zolaglar1 miisahide olunmurlar.
153



8cH=990,76-985sm™, 912-902sm™, ikiqgat rabitoys bagli C-H rabitslorinin geyri-miistavi deformasyon titromslorinin udma zolaqlart.

931-866sm™, 600,64sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[3]. 1- Buten, 1-butene, [CH,=CH-CH,-CHs;, C4Hg].
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ven =3095sm?, 3089sm™, 3081sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrik valent titromoalorinin udma zolaglari.

VCH =2986,60-2879,608m'1,CH3 vo CH; qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

Scny=1463sm™, 1448,63sm™, 1379sm™, CH3 vo CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.
Scn =1442sm™, ikigat rabitonin tosirindon CHs qrupunda C-H rabitolorinin deformasyon titromalorinin udma zolagi.
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1839sm™, 1826sm™, ikigat rabitoys bagli C-H rabitslerinin deformasyon titrsmslorinin obetonlari.

ve=c =1654sm™, 1647sm™, 1641,56sm™, C=C ikigat rabitosinin valent titromolorinin udma zolaglart.

Ikiqat rabitoya bagli C-H rabitolorinin miistovi deformasyon titromalonin udma zolaglar1 miisahide olunmurlar.

8cn =1000-986sm™, 920sm™, 911,6sm™, ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titramolonin udma zolaqlari.
1326,97sm™, 1129,93sm™, 1079,62sm™, 853,60-635,64sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[4]. 1- Penten, 1-pentene, [CH,=CH-CH,-CH,-CHj;, CsHyo].
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ven =3078,82sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromoalorinin udma zolaglari.
VCH =2964-28435m'1,CH3 vo CH; qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlari.
OcH =1457sm*, 1378,70sm™, CH3 vo CH; qruplarinda C-H rabitolorinin deformasyon titromolarinin udma zolaglari.
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OcH =1440sm*, ikigat rabitonin tasirindon CH3 qrupunda C-H rabitolorinin deformasyon titromalarinin udma zolagi.

1824,74sm™, RHC=CHj tip birlosmolordo ikigat rabitoya bagli C-H rabitelorinin deformasyon titromolorinin obetonu.

ve=c =1641,69sm™, C=C ikigat rabitosinin valent titromalorinin udma zolagi.

Scn=1416sm™, 1300sm™, kigat rabitoyo bagl C-H rabitslorinin miistovi deformasyon titramolarinin udma zolaglari.

Scry=991sm™, 986sm™ , 920sm™, 911,6sm™, ikigat rabitoys bagl C-H rabitalorinin geyri-mistovi deformasyon titromalarinin udma zolaqlari.
1337,83sm™, 1266,56sm™, 1229,77sm™, 1139sm™, 1075sm™, 1044sm™, 878-625,69 sm™, 595,96-453sm™, C-C rabitolorinin skelet titramolarinin udma

zolaglari.
[5]. 2-Metil-1-penten, 2-methyl-1-pentene, [CH,=C(CH3;)-(CH,),-CH3, CgHy,].
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ven =3075sm™ ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromalorinin udma zolagi.
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VCH =2961-28458m'1, CH3 vo CH; qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.

OcH =1457sm*, 1378,70sm?, CH3 vo CH; gruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.

Scn =1440sm™, ikigat rabitonin tosirindon CHs qrupunda C-H rabitolorinin deformasyon titromalorinin udma zolagr.

1781sm™ RHC=CH, tip birlosmslords ikigat rabitays bagl C-H rabitolorinin deformasyon titromalonin obetonu.

ve=c =1650,97sm™, C=C ikigat rabitosinin valent titromalorinin udma zolagi.

Scn=1299sm™, kigat rabitoys bagli C-H rabitslorinin miistovi deformasyon titromalorinin udma zolagi.

8cH=887sm™, ikigat rabitoyo bagli C-H rabitolorinin geyri-miistovi deformasyon titremolorinin udma zolag:.

1337,83sm*, 1266,56sm™*, 1229,77sm, 1094,88-962sm™, 824,99sm™, 738 sm™, 620,60-526,68sm™, C-C rabitalorinin skelet titramalorinin udma
zolaglari.

[6].2,3-Dimetil-2- penten, 2,3-dimethyl-2-pentene, [CH;-C(CH3)=C(CHs;)-CH,-CHs, C;H14].
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VCH =2964-2871,54sm'1, CHs3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
Scy=1465sm™, 1452sm™, 1371,75sm™, CH; vo CH, gruplarinda C-H rabitslorinin deformasyon titrsmolonin  udma zolaqlart.

Ikiqat rabitoya bagli C-H rabitolori olmadigindan no yuxari, no orta, no do asagi enerji sahosindo miivafiq udma zolaqlar1 vo obertonlar miisahido
olunmurlar.

ve=c =1641sm™, C=C ikigat rabitssinin valent titromolonin udma zolag:.
1320-1203sm™, 1161,96-568,87sm™, C-C rabitolorinin skelet titromolonin udma zolaqlari.

[7].Sis-2- penten, cis-2-pentene, [CH;-CH=CH-CH,-CHj;, CsH .
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ven =3069sm™, 3014,71sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalorinin udma zolaqlari.

VCH =2964,62-2876sm, CHs3 vo CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

OcH =1454,69sm™, 1372 sm™, CH3 vo CH; qruplarinda C-H rabitalorinin deformasyon titromoalarinin udma zolaglari.

Ve=c =1656,94sm™, C=C rabitolorinin valent titromolonin udma zolagi.

8cH=1403,77sm™, ikiqat rabitonin sis araliq voziyyotindo ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromolorinin udma zolag:.

Scn =694,69sm™, ikigat rabitonin sis araliq veziyystindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon  titromolorinin udma zolagi.
1305,58 sm™, 1260,86sm™, 1142 sm™, 1068,79 sm™, 1021,96 sm™, 964 sm™, 859 sm™, 789 sm™, 609-451sm™, C-C rabitolorinin skelet titromalorinin

udma zolaglari.
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[8]. Trans-2- penten, trans-2-pentene, [CH;-CH=CH-CH,-CH3, CsHyo].
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vas(C-H) =3022,81sm™, ikiqat rabitoys bagli C-H rabitslorinin asimmetrik valent titromalorinin udma zolagy.

VCH =2964-28568m'1, CHj3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.

Scny =1454sm™, 1378sm™, CHs vo CH, gruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaqlari.

ve=c =1672sm™, C=C rabitolorinin valent titromalorinin udma zolag.

Scn=1288 sm™, ikigat rabitonin trans veziyystindo ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromolarinin udma zolag:.

8cH=963,57sm™, ikigat rabitonin trans voziyyetindo ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon  titromolorinin udma zolag;.

1341sm™, 1305sm™, 1243,51sm™, 1151-1016,84 sm™, 875-478sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.
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[9]. Sis-3- hepten, sis-3-heptene, [CH3-CH,- CH=CH-CH,-CH,-CH3, C;H14].
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ven =3067,51sm™, 3006sm™, ikigat rabitoyo bagli C-H rabitalarinin asimmetrik valent titromalarinin udma zolaqlart.

VCH =2964-2873,87sm'1, CHj3 vo CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.

Scn =1462sm™, 1377sm™, CHs vo CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

ve=c =1653,68sm™*, C=C rabitolorinin valent titromalonin udma zolagi.

Scpy =1403,74sm™, ikigat rabitonin RiHC=CHR; sis vaziyyatinds ikiqat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromalarinin udma
zolagi.

8cH=710sm™, ikiqat rabitonin sis veziyyatindo ikiqat rabitoyo bagli C-H rabitolorinin qeyri-miistovi deformasyon titromolorinin udma zolag:.
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1336,67sm™, 1303,52sm™, 1270 sm™, 1219,76sm™, 1141-768sm™, 582sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[10]. Trans-3- hepten, trans-3-heptene, [CH3-CH,- CH=CH-CH,-CH,-CH3, C;H14].
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vas(C-H) =3026,56sm™, ikigat rabitoys bagli C-H rabitolsrinin asimmetrik valent titromalorinin udma zolagy.

VCH =2962,75-2854,938m'1, CHj3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
OcH =1461sm*, 1377,82sm?, CH3 vo CH; gruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.

8cr=1439sm™ ikigat rabitonin tosirindon CHs vo CH; qruplarinda C-H rabitelorinin deformasyon titromolorinin udma zolagr.

Ikiqat rabitonin valent titromalarinin sociyyavi udma zolag miisahido olunmur.
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Ikiqat rabitonin R{HC=CHR; trans voziyyatinda ikiqat rabitoyo bagli C-H rabitolorinin qeyri-mistovi deformasyon titromalonin
udma zolaglar1 miisahido olunmurlar.

Scn=965sm™, ikigat rabitonin RyHC=CHR, trans voziyyatinds ikiqat rabitays baglh C-H rabitslorinin qeyri-miistovi deformasyon titromolarinin
udma zolagi.

1338,64sm™, 1289,59sm™, 1265,70sm™, 1140-1028sm™, 908,59-462sm™, C-C rabitolarinin skelet titromalorinin udma zolaqlart.
[11] Sis-2- okten, sis-2-octene, [CHg-CH: CH-CH,-CH,-CH,-CH,-CHs5 , C8H16].
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Vas(CH) =3071,76sm*, 3014sm™, ikigat rabitoys bagli C-H rabitslorinin asimmetrik valent titromalarinin udma zolaglar:.
VCH =2959-2858,51sm'1, CHs vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.
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Ve=c =1657sm, C=C rabitolorinin valent titromalorinin udma zolagi.

OcH =1466sm*, 1458sm™?, 1378sm™, 1370sm™, 729sm*, CHj3 vo CH; qruplarinda C-H rabitalorinin deformasyon titromoalarinin udma zolaglari.

8cn =1403,68sm™, ikigat rabitonin RyHC=CHR, sis voziyystindo ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromolarinin udma zolag:.
Scn=698,91sm™, ikigat rabitonin RyHC=CHR, sis voziyystindo ikiqat rabitoys bagli C-H rabitolsrinin geyri-mistovi deformasyon titrsmalarinin

udma zolagi.

1342-1229sm™, 1193,78-757,59sm™, 580,65sm™, 493sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[12]. Trans-2- okten, trans-2-octene, [CH3-CH=CH-CH,-CH,-CH,-CH,-CHs, CgHg].
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vas(C-H) =3022,95sm™, 2993sm™, ikiqat rabitoyo bagli C-H rabitslorinin asimmetrik valent titromolarinin udma zolaglar:.

VCH =2959,64-2856,87sm'1,CH3 vo CH; qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
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OcH =1456sm, 1377,84sm™, 1439sm™, 725,89sm™, CHj3 vo CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.

Ve=c =1671,77sm™, C=C rabitolorinin valent titromolorinin udma zolagi.
Scny=1302,81sm™, ikigat rabitonin R{HC=CHR; trans vaziyyatinds ikiqat rabitoys bagli C-H rabitslorinin miistovi deformasyon titromalarinin

udma zolagi.
Scn=963,81sm™, ikigat rabitenin R;HC=CHR, trans voziyyatindo ikiqat rabitoys bagli C-H rabitslorinin qeyri-miistovi deformasyon titromalorinin

udma zolagi.
1340,69sm™, 1228sm™, 1193,76-1013sm™, 930-765,95sm™, 465sm™, 456sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.

[13]. Trans-3- okten, trans-3-octene, [CH;-CH,-CH=CH-CH,-CH,-CH,-CH3, CgHyg].
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vas(C-H) =3026sm™, ikigat rabitoys bagli C-H rabitslorinin asimmetrik valent titromalarinin udma zolagi.

VCH =2962-2856,87sm'1,CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

Scry =1461sm™, 1378sm™, 734sm™, CH3 vo CH, gruplarinda C-H rabitalorinin deformasyon titromoalarinin udma zolaglari.

ve=c =1669,73sm™, C=C rabitolorinin valent titromolorinin udma zolag.

Scn=1297,91sm™, ikigat rabitonin RyHC=CHR, trans voziyyatinds ikiqgat rabitoys bagl C-H rabitslorinin miistovi deformasyon titromolarinin udma zolagi.
Scn =966sm™, ikigat rabitonin RyHC=CHR, trans voziyyatindo ikiqat rabitays bagli C-H rabitolorinin geyri-miistovi deformasyon titromolarinin udma
zolagi.

1342sm™,1238,61sm™, 1199,67-1047sm™, 931-815,83sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[14]. Trans-4- okten, trans-4-octene, [CH;-CH,-CH,-CH=CH-CH,-CH,-CH3, CgHys].
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VCH =2959-28428m'1, CHj3 vo CH; qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlart.
OcH =1463sm™?, 1456sm™?, 1377,84sm, CHs3 vo CH; qruplarinda C-H rabitolorinin deformasyon titromalonin udma zolaglari.
OcH =1438sm?, ikigat rabitonin tasirindon CH3 vo CH, qruplarinda C-H rabitslorinin deformasyon titromaloninudma zolaqlari.
Ikiqat rabito simmetrik voziyyotindo olduguna géro C=C rabitosinin valent titromolarinin udma zolaglar1 miisahids olunmur.
8cn=1303sm™, ikigat rabitonin RHC=CHR trans voziyyatinds ikigat rabitayo bagli C-H rabitslorinin miistovi deformasyon titromslonin
udma zolagi.
Scn =966sm™, ikigat rabitonin RHC=CHR trans voziyystindo ikiqat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titromolonin
udma zolagi.
1338,60sm™, 1263,78sm™, 1206sm™, 1096,98sm™, 1058,55sm™, 892,99-453sm™, C-C rabitslorinin skelet titromolonin udma zolaqlar:.
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[15]. 1-Heksen, 1-hexene, CH,=CH-(CH,)s-CHj3, C¢H1»
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vas(C-H) =3078sm™, ikigat rabitoys bagli C-H rabitolsrinin asimmetrik valent titromalorinin udma zolagi.
VCH =2959-2873,658m'1,CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
Scny =1465sm™, 1378,66sm™, 739sm™, CH3 vo CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.
8cr=1438,88sm™, ikiqat rabitonin tosirindon CHs vo CH; qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolagr.
1976,98sm™, 1820,82sm™, ikiqat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitoys baglh C-H rabitolorinin geyri-miistovi deformasyon
titromolonin obertonlari.
ve=c =1641sm™, C=C rabitosinin valent titromoalorinin udma zolag:.
Scpy =1415,58sm™, 1296sm™?, ikigat rabitonin CH,=CHR kiinc vaziyyatinds ikigat rabitoys bagli C-H rabitslorinin miistovi deformasyon titromalarinin
udma zolaglari.
Scn=992sm™, 908,71sm™, ikigat rabitonin CH,=CHR kiinc vaziyystindo ikigat rabitoys bagli C-H rabitslorinin qeyri-mustovi deformasyon titromalorinin
udma zolaglari.
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1341,98-1102,82sm™, 820553sm™, C-C rabitolorinin skelet titromolonin udma zolaglari.
[16]. 1-Hepten, 1-heptene, CH,=CH-(CH,)4-CH3, C;H14
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vas(C-H) =3077,95sm™, ikigat rabitays bagli C-H rabitslorinin asimmetrik valent titromolarinin udma zolag:.

VCH =2958,94-28588m'1,CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

1822,54sm™, ikigat rabitonin CH,=CHR kiinc veziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin deformasyon titromolarinin obertonu.

8c=1465sm™, 1378sm™, 727sm™, CH3 vo CH, qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglart.

Ve=c = 1641sm™, C=C rabitolorinin valent titromolorinin udma zolag:.

OcH=1415,58 sm? 1296 sm?, ikigat rabitonin CH,=CHR kiinc vaziyyatinda ikigat rabitoys bagl C-H rabitolorinin miistavi deformasyon titramalarinin
udma zolaglari.
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8c=993,66sm™ , 909sm™, ikiqat rabitonin CH,=CHR kiinc voziyyotindo ikigat rabitoyo bagli C-H rabitolorinin qeyri-miistovi deformasyon titromolorinin

udma zolaqlart.
1340,78-1105,89sm™, 769,83-552sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[17]. 1-Okten, 1-octene, CH,=CH-(CH,)s-CHg3, CgHg5
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vas(C-H) =3077,97sm™, ikigat rabitoys bagli C-H rabitslorinin asimmetrik valent titromolarinin udma zolag:.

809,25

VCH =2958,50-2856,528m'1,CH3 Vo CH; qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
1822sm, ikiqat rabitonin CH,=CHR kiinc vaziyyotindo ikigat rabitoys baglh C-H rabitolorinin deformasyon titramolorinin obertonu.

OcH=1466 sm? 1378sm?, 724sm?, CH3 vo CH; gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlart.
8cr=1296,96sm™, ikiqat rabitonin tosirindon CHs vo CH; qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolagr.
Ve=c =1641sm™, C=C rabitolorinin valent titromolonin udma zolagi.
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OcH=1415 sm? 1296,96 sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinda ikigat rabitoys bagl C-H rabitolorinin miistavi deformasyon titramalarinin
udma zolaqlart.

8cn=992,75sm™ , 909sm™, ikigat rabitonin CH,=CHR kiinc vaziyystindo ikigat rabitoys bagli C-H rabitolsrinin qeyri-mustovi deformasyon titrsmolarinin
udma zolaqglari.

1222-1051,54sm™, 757sm™, 634-469sm™, C-C rabitolorinin skelet titromalorinin udma zolaglart.

[18]. 1-Nonen, 1-nonene, CH,=CH-(CH,)s-CH3, CoHyg
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vas(C-H) =3077,63sm™, ikigat rabitays bagli C-H rabitslorinin asimmetrik valent titromolorinin udma zolag:.
VCH =2957,63-28558m'1,CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
1821,80sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinds ikigat rabitays bagli C-H rabitolorinin deformasyon titromalorinin obertonu.
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OcH =1466 sm? 1378sm™, 727,73sm™, CH3; vo CH; qruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaglart.
Ve=c =1641sm™, C=C rabitolorinin valent titromalorinin udma zolagi.
Scn=1414,99 sm™®, 1300,94 sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitoys bagli C-H rabitalorinin miistovi deformasyon
titromolorinin udma zolaglari.
8cn=990,96sm™ , 908,83sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikigat rabitays bagli C-H rabitslorinin qeyri-miistovi deformasyon
titromolorinin udma zolaglari.
1113,88sm™, 633sm™, 550sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.
[19] 1-Deken, 1-decene, CH2=CH-(CH2)7-CH3, C1oH20
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vas(C-H) =3077sm™, ikigat rabitoys bagli C-H rabitolsrinin asimmetrik valent titromalorinin udma zolagr.
VCH :2957-2854,775m'1, CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
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1821sm, ikiqat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitoys baglh C-H rabitolorinin deformasyon titramolorinin obertonu.

OcH =1465,95sm?, 1377,83sm™, 721,71sm™, CH3 vo CH; gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlart.

ve=c =1641sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Scn=1414,81sm™ 1301sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistavi deformasyon titromalarinin

udma zolaglari.
8cn=990,80sm™ , 908,88sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikigat rabitays bagli C-H rabitslorinin qeyri-miistovi deformasyon

titromolorinin udma zolaglari.
633,63sm™, 551,82sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[20]. 1-Trideken, 1-tridecene, CH,=CH-(CH;)19-CH3, Ci3Hy
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vas(C-H) =3077sm™, ikigat rabitoys bagli C-H rabitslorinin asimmetrik valent titromalarinin udma zolagi.

VCH:2956-2853,83sm'1,CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.

Scn=1465,83sm™, 1377,52sm™, 720sm™, CH; vo CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

1820,68sm™, ikigat rabitonin kiinc voziyyatinds ikigat rabitays bagli C-H rabitolorinin deformasyon titromalorinin obertonu.

ve=c =1640,85sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Scn=1414 sm™, 1301sm™, ikigat rabitonin kiinc voziyystinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titramolarinin

udma zolaglari.

8cH=991sm™, 908,76sm™, ikigat rabitonin kiinc voziyyotinda ikigat rabitayo bagli C-H rabitolorinin qeyri-miistovi deformasyon titromolorinin

udma zolaqlart.

633,72sm™, C-C rabitolorinin skelet titromolorinin udma zolag:.
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[21]. 1-Tetradeken, 1-tetradecene, CH,=CH-(CH,)11-CHjs, C14Hys
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vas(C-H) =3076,78sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.

VCH=2955,96-28538m'1,CH3 Vo CH; qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

Scy=1465,67sm™, 1377sm™, 720,77sm™, CH3 vo CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

1820,77sm’, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitays bagl C-H rabitslorinin deformasyon titromslorinin obertonu.

ve=c =1640,82sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

8cn=1414 sm™, 1301 sm™, ikigat rabitonin CH,=CHR kiinc voziyyotindo ikigat rabitoyo bagli C-H rabitslorinin miistovi deformasyon titromolorinin
udma zolaqlart.

8cH=990,86sm™, 908,66sm™, 635,87sm™, ikiqat rabitonin CH,=CHR kiinc voziyyatinds ikigat rabitoys bagli C-H rabitolsrinin geyri-miistovi
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deformasyon titromalarinin udma zolaglari.
635,87sm™, C-C rabitolorinin skelet titromolorinin udma zolag:.

[22]. 1-Pentadeken, 1-pentadecene, CH,=CH-(CH,)1,-CH3, CyisHxo
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vas(C-H) =3076,52sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.

VCH =2955,52-2853sm'1,CH3 vo CH; qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

Scpy =1465,76 sm™®, 1377sm™, 720,85sm™, CH3 vo CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

1821sm™, 1698,96sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikiqat rabitoys bagli C-H rabitslorinin deformasyon titramolonin obertonlart.

ve=c =1640,70sm™, C=C rabitolorinin valent titromolonin udma zolagi.

Scny=1414,80 sm™, 1301,88 sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinds ikigat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromalarinin
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udma zolaqlart.

8cx=990,82sm™, 908,65sm™, ikiqat rabitonin CH,=CHR kiinc voziyyotindo ikigat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromolorinin
udma zolaglari.

634sm*, 550sm™, 461sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[23]. 1-Heksadeken, 1-hexadecene, CH,=CH-(CH,)13-CH3, CisH3)
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vas(C-H) =3076,79sm™, ikiqat rabitoyo baglh C-H rabitslorinin asimmetrik valent titromolorinin udma zolagi.

VCH =2955,90-28535m’1,CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

Scny =1466 sm™, 1377sm™, 720,79sm™, CH3 va CH, gruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaqlari.
1820,56sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitays bagl C-H rabitslorinin deformasyon titrsmslarinin obertonu.
ve=c =1640,87sm™, C=C rabitolorinin valent titromolorinin udma zolagi.
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8cn=1414 sm™,1301,72sm™, ikigat rabitonin CH,=CHR kiinc vaziyystindo ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon titramalorinin
udma zolaqlart.

Scn=991sm™, 908,68sm™, ikigat rabitonin CH,=CHR kiinc vaziyystindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistavi deformasyon titromalorinin
udma zolaglari.
1351,66sm™, 1123sm™, 1074,58sm™, 888sm™, 634sm™, 552-465sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.

[24]. 1-Oktadeken, 1-octadecene, CH,=CH-(CH,):5-CHs, CigHzs
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vas(C-H) =3076,67sm™, ikiqat rabitoy bagl C-H rabitslorinin asimmetrik valent titromolorinin udma zolagi.
VCH =2055-2852,94sm?, CH3; vo CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlari.
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OcH=1466 sm? 1377sm?, 720,65sm, CH3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromalorinin udma zolaglari.

1820,51sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikiqat rabiteyo bagli C-H rabitolorinin deformasyon titromolarinin obertonu.

ve=c =1640,96sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Scny=1414 sm™, 1301,72 sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinds ikiqat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromalarinin
udma zolaglari.

Scn=991sm™, 908,64sm™, ikigat rabitonin CH,=CHR kiinc voziyystindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titrsmolorinin
udma zolaqglari.

887,93sm™, 635,51sm™, 551,50sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

[25]. 1-Nonadeken, 1-nonadecene, CH,=CH-(CH,)1s-CH3, C1gH3s

THNONADECENE. 97%

268105
1820,78
1730,23
633,31_q

307718
720,75

1641,03

1414 57

a08 65
501,36

1466 66

2653,03

295536
292362

1 ¥ . g . 1 . . ' I . . " . 1 " ; » ' 1 . g ; . 1 i . g ¥ I
3500 3000 2500 2000 1500 1000 500

179



180

vas(C-H) =3077sm™, ikiqat rabitoys bagli C-H rabitolorinin asimmetrik valent titromoalorinin udma zolagi.

VCH :2955-2853sm'1,CH3 vo CH; qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

Scn =1466,66 sm™, 1377sm™, 720,75sm™, CH3 vo CH, gruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaqlari.

1820,78-1730sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikiqat rabitoys bagli C-H rabitolorinin deformasyon titromolorinin obertonlart.

ve=c =1641sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Scny=1414,57 sm™*, 1303sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikiqat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromalarinin
udma zolaqlart.

8cH=991sm™, 908,68sm™, ikigat rabitonin CH,=CHR kiinc voziyyotinds ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon titromalorinin
udma zolaqlart.

1177,98 sm™, 633sm™, 565-469,82sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.

[26]. 1-Elkozen, 1-elcosene, CH,=CH-(CH;)17-CHj3, CyoHao
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vas(C-H) =3076,76sm™, ikiqat rabitoys bagli C-H rabitslorinin asimmetrik valent titromolorinin udma zolagi.

VCH =2955-2853sm'1,CH3 vo CH; qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

8cH=1465 sm™, 1377sm™, 1368sm™, 720,75sm™, CHs vo CH; qruplarinda C-H rabitalorinin deformasyon titromolorinin udma zolaglart.
1820-1700sm™, ikiqat rabitonin CH,=CHR kiinc voziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin deformasyon titromolorinin obertonlari.

Ve=c =1640,67sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

8cn=1414,59 sm™, 1302sm™, ikiqat rabitonin CH,=CHR kiinc veziyyatindo ikigat rabitoya bagli C-H rabitolorinin miistovi deformasyon titromoalorinin

udma zolaqglari.
8cn=990,86sm™, 908,64sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitoys bagli C-H rabitslsrinin qeyri-mistovi deformasyon

titromolarinin udma zolaqlari.
1351,70sm™, 1075,80 sm™, 887sm™, 634sm™, 587,82-455,64sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[27]. 1-Dokozen, 1-docosene, CH,=CH-(CH,)19-CHs, CxHy4
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vas(C-H) =3077,52sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromoalarinin udma zolagi.

VCH =2054-2852,87sm}, CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.

OcH=1466 sm?, 1377,55sm™?, 1368sm™, 1352sm™, 720sm™, CH3 vo CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.
1820,59-1709sm™, ikigat rabitonin CH,=CHR kiinc voziyystindo ikigat rabitoys bagli C-H rabitolorinin deformasyon titromolorinin obertonlari.

ve=c =1640,87sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Scn =1414,80 sm™®, 1302,95sm ™, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromalarinin
udma zolaglari.

8cn=991sm™, 908,73sm™, ikigat rabitonin CH,=CHR kiinc voziyyatindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistavi deformasyon titrsmalarinin
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udma zolaqlart.
1176 sm™, 1079 sm™, 965,67 sm™, 804 sm™, 634,79sm™, 565,70-466sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.

[28]. 2-Penten, 2-pentene, CH;- CH=CH-CH,-CHs;, CsH1g
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vas(C-H) =3014sm™, ikigat rabitoys bagli C-H rabitoslorinin asimmetrik valent titromalarinin udma zolagi.

VCH =2965-2857,81sm'1, CHs; vo CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqglari.

Scn =1454,81sm™, 1373,79sm™, CH3 vo CH, gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaglari.

ve=c =1657sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

Scn =1403,75sm™, ikigat rabitonin RyHC=CHR, sis voziyyatinds ikiqat rabitoys bagli C-H rabitslorinin miistovi deformasyon titramolarinin udma zolag:.
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8cr=695,97sm™, ikigat rabitonin R{HC=CHR; sis voziyyotinda ikiqgat rabitoys bagl C-H rabitolerinin qeyri-miistovi deformasyon titromoalorinin udma

zolagi.
Scy =1305,56sm™, ikigat rabitonin R{HC=CHR, trans vaziyystindo ikiqat rabitoys bagli C-H rabitslsrinin miistovi deformasyon titromalorinin udma zolagr.

Scn =964sm™, ikigat rabitonin RyHC=CHR, trans voziyystindo ikiqat rabitays bagli C-H rabitslorinin qeyri-miistovi deformasyon titromalorinin udma zolagi.
1142-1020,65 Sm'l, 932,86-7893m'1, 575,68-456,888m'1, C-C rabitalorinin skelet titromalarinin udma zolaglari.

[29]. 2-Heksen, 2-hexene, CH;- CH=CH-(CH,),-CHg3, C¢H»
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vas(C-H) =3014,57sm™, ikigat rabitoyo bagli C-H rabitalorinin asimmetrik valent titromaloarinin udma zolagi.
VCH =2961,56-28715m’1,CH3 va CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

OcH =14568m'1, 1377,57sm'1, CHj3 vo CH; qruplarinda C-H rabitalorinin deformasyon titromalonin udma zolaqlari.

ve=c =1657sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

8cy =1403,67sm™, ikigat rabitonin RyHC=CHR, sis voziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titrsmalorinin udma zolag.
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8cH=693 sm™, ikigat rabitonin R{HC=CHR; sis voziyystindo ikigat rabitoya bagli C-H rabitolorinin geyri-miistovi deformasyon titromolorinin udma
zolagi.

Scn =1295,74sm ikigat rabitonin R;HC=CHR, trans voziyyotinds ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon titrsmolorinin udma zolag:.
Scn=964,81sm™, ikiqgat rabitonin R;HC=CHR, trans vaziyyatindo ikigat rabitoyo bagl C-H rabitslorinin gqeyri-miistovi deformasyon titramolarinin udma
zolag.

1336,93sm™, 1317sm™, 1295,74sm™, 1270,51-990 sm™, 913,50-741,70sm ™, 625-451sm™, C-C rabitolorinin skelet titromoalonin udma zolaqlart.

[30]. Trans-2-heksen, trans-2-hexene, CH3- CH=CH-(CH,),-CHj3, CsH15
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vas(C-H) =3023sm™?, ikigat rabitoys bagli C-H rabitolsrinin asimmetrik valent titromalorinin udma zolagr.
VCH =2961,7O-28758m'1,CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
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OcH =1454,97sm™, 1377,68sm™, 737sm™, CH3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.
Ve=c =1671,59sm™, C=C rabitolorinin valent titromoalonin udma zolagi.
Scn = 1295sm™, ikigat rabitonin RyHC=CHR; trans voziyystindo ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromslorinin udma zolag:.

Scn =964sm™, ikigat rabitonin R;HC=CHR, trans voziyyatindo ikiqat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titromolarinin udma
zolag.

1340sm™, 1263sm™, 1087,55-1018,69 sm™, 915,56-779sm™, 612-464,56sm™, C-C rabitolorinin skelet titramolorinin udma zolaglari.

[31]. Trans-3-heksen, trans-3-hexene, CH3- CH,- CH=CH-CH,-CHjs, C¢H3,

~55% N TN T T et AU e
1 f L\H
2 = 0
L [10]
] [ @ =
it = 2 g
[
; -
5
“@ —
= o =
(18]
o=
g_ o @ ©
2 AT
o [{w]
~— [an]
=T
N_
g |3
oo .‘___ -—
— [{w]
D- =
e} N
g <
- [15]
[45] LCI_
5 - 3
=T [a]
-
[45]
A
r~
F
w
[a7]
(o]
I I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I
3500 3000 2500 2000 1500 1000 500

vas(C-H) =3026 sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.
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VCH =2963,77-2850sm?, CH3 vo CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

8cy=1461sm™, 1374,74sm™, CH3 vo CH; qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaqlari.

1780,77sm™, ikigat rabitonin R;HC=CHR; vaziyyatinds ikigat rabitoys bagli C-H rabitolorinin deformasyon titromslorinin obertonu.

Tam simmetrik voziyyat oldugundan C=C rabitolorinin valent titromolonin udma zolaqlari miisahids olunmurlar.

Scn =1309,96sm™, ikigat rabitonin RiHC=CHR; trans vaziyyatindo ikiqat rabitoys bagli C-H rabitslorinin miistovi deformasyon titromalarinin udma
zolag.

8cr=964,53sm™, ikigat rabitonin R{HC=CHR; trans voziyystindo ikigat rabitoye bagh C-H rabitolerinin geyri-miistovi deformasyon titromoalorinin udma
zolagi.

1345sm™, 1326sm™, 1286,83sm™, 1067,55sm™,1030 sm™, 899sm™, 818sm™, 777 sm™, 480sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
[32]. 2,3-Dimetil-2-buten, 2,3-dimethyl-2-butene, CH;- C(CH3)=C(CHj5)-CHa, CsH1,
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BonHoeoe uncno (cm-1)

2,3-dimetil-2-buten molekulunda ikiqat rabitoys bagli C-H rabitslori olmadigindan miivafiq saciyyavi udma zolaglar1 miisahido olunmurlar.
2,3-dimetil-2-buten molekulu ikigat rabitoys nazoran tam simmetrik qurulusa malik oldugundan C=C rabitalorinin udma zolaqglari
miisahido olunmurlar.

VCH =2994-2861sm™, CHj3 vo CH; qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

OcH =1448,77sm*, 1371sm?, CHs3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.

1167,80sm™, 1156sm™, ikigat rabitonin vo dimetil qruplarmin tosirinden C-C rabitslorinin skelet titromolorinin udma zolaglart.

1091-455sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.
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[33]. 2-Metil-1-buten, 2-methyl-1-butene, CH,= C(CHs)- CH,-CHs, CsHy,
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vas(C-H) =3075sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.

VCH =2968-2854sm™, CH3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

8cn=1496sm™, 1454sm™, 1375sm™, CH; vo CH, qruplarinda C-H rabitelorinin deformasyon titromolorinin udma zolaglari.

1778,94sm, ikigat rabitonin CH,=CR1R, kiinc vaziyyatinds ikigat rabitays bagl C-H rabitolorinin deformasyon titromalorinin obertonu.

ve=c =1651sm™, C=C rabitolorinin valent titromolonin udma zolagi.

Scn =885,75sm™ | ikigat rabitonin CH,=CR3R, kiinc voziyyotinds ikigat rabitoys bagli C-H rabitolsrinin geyri-mistovi deformasyon titromalorinin

udma zolagi.
1321sm?, 1283sm™, 1235,54sm™, 1091,86-932,54 sm™, 795 sm™, 769,79 sm™, 735,82sm™, 695,72-462sm™, C-C rabitolorinin skelet titromolorinin
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udma zolaqlart.

[34] 2-Metil-1-buten-3-in, 2-methyl-1-buten-3-yn, CH,=C(CH3)-C=CH, CsHs
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ven =3365,55sm™, 3299sm™?, Ucqat rabtoys bagli C-H rabitalarinin asimmetrik valent titromalarinin udma zolaglar:.

Ve=c =2102sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

Scny =636sm™, licqat rabitoya bagli C-H rabitalarinin deformasyon titromalarinin udma zolagi.

vas(C-H) =3100sm™, 3021sm™, ikigat rabitoys bagli C-H rabitslorinin valent titromolarinin udma zolaglar:.

VCH =2995-2864sm™, CH3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.
OcH =1455,63 sm? 1373,67sm?, 723sm™, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaglart.

1814,56 sm™, 1726,66sm™, ikigat rabitonin CH,=CR;R, Kkiinc vaziyyatinds ikigat rabitoys bagl C-H rabitalorinin deformasyon titromalarinin
obertonlari.

ve=c =1614sm™, C=C rabitolorinin valent titromolorinin udma zolag.
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8cH=1427sm™, ikigat rabitonin CH,=CR;R; kiinc vaziyystindo ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromalorinin udma zolag:.
8cH=903sm™, ikigat rabitonin CH,=CR;R; kiinc voziyyotinda ikigat rabitoye baglh C-H rabitolerinin geyri-miistovi deformasyon titromoalorinin udma
zolag.

1226,66sm ™, 1114-955,58 sm™, 765,86 sm™, 584,84 sm™, 527sm™, C-C rabitslorinin skelet titramolorinin udma zolaglart.
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[35]. 3-Metil-1-buten, 3-methyl-1-butene, CH,= CH-CH(CH3)-CH3;, CsHyq
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vas(C-H) =3093,85sm™, 3087sm™, ikigat rabitayo bagli C-H rabitolorinin asimmetrik valent titramolarinin udma zolaglar:.

VCH =2975,54-2888,89sm*, CH3 vo CH qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.

Scp =1464,89sm™, 1384sm™, 1374,87sm™, CH; vo CH gruplarinda C-H rabitslaorinin deformasyon titromolarinin udma zolaglari.

1829,89 sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinds ikigat rabitoys bagli C-H rabitolorinin deformasyon titromolorinin obertonu.

ve=c =1644,63sm™, C=C rabitolorinin valent titromolorinin udma zolag.

Scp =1422,98sm™, 1307sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinda ikiqat rabitoys bagli C-H rabitslorinin miistovi deformasyon titromalarinin
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udma zolaqlart.

8cH=998sm™, 917,97sm™, 911,67 sm™, ikiqat rabitonin CH,=CHR kiinc voziyystindo ikigat rabitoya bagli C-H rabitelorinin qeyri-miistovi
deformasyon titromalarinin udma zolaqlari.

1093sm™, 798,72sm™, 672sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.

[36]. 3,3-Dimetil-1-buten, 3,3-dimethyl-1-butene, CH,= CH-C(CHys),-CH3, C¢H1»
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vas(C-H) =3084sm™, 2999,96sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrik valent titramolarinin udma zolaglar:.

VCH =2962-2867,53sm™, CH3; gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlart.
8cH=1478,90sm™, 1462,73sm™, 1384,57sm™, 1361,85sm™, CH; qruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaglari.
1824,60sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikiqat rabiteyo bagli C-H rabitolorinin deformasyon titromolarinin obertonu.
Ve=c =1641,70sm™, C=C rabitolorinin valent titromalarinin udma zolagi.
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8cn=1416sm™, ikigat rabitonin CH,=CHR kiinc veziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromolorinin udma zolagr.
8cH=999sm™, 910sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikiqat rabitoya bagli C-H rabitelorinin geyri-miistovi deformasyon titromalorinin

udma zolaglari.
1268,53sm™, 1207,84sm™, 1067sm™, 1024,51sm™, 682,65sm™, C-C rabitslorinin skelet titromalorinin udma zolaglari.

[37]. 3-Metil-1-penten, 3-methyl-1-pentene, CH,=CH-HC(CH5)-CH,-CHj3, CgH1»
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vas(C-H) =3078sm™, ikigat rabitoys bagli C-H rabitslorinin asimmetrik valent titromalonin udma zolagi.

VCH =2965,72-2876sm, CHs;, CH; va C-H gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlari.
Scpy =1455,97sm™, 1378sm™, CHs, CH, vo CH gruplarinda C-H rabitslarinin deformasyon titromoalorinin udma zolaglari.

1824,65sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatindo ikigat rabitays bagl C-H rabitslorinin deformasyon titrsmalorinin obertonu.
ve=c =1639sm™, C=C rabitolorinin valent titromolorinin udma zolag.

Scn=1419sm™, 1288sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon
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titromolorinin udma zolaqlari.

8cH=997sm™, 910sm™, ikigat rabitonin CH,=CHR kiinc voziyystindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titromolorinin
udma zolaglari.

1315sm?, 1254,96sm™, 1215sm™, 1139,94sm™, 1091sm™, 1044,60sm™,997sm™, 957sm™, 816,79-453sm™, C-C rabitolorinin skelet titromalonriin udma
zolaqlari.

[38]. 4-Metil-1-penten, 4-methyl-1-pentene, CH,= CH-CH,-HC(CHj3)-CH3;, CgH1,
TR BT ENE, 980y ’
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vas(C-H) =3077,88sm™, ikigat rabitoys bagli C-H rabitslorinin asimmetrik valent titromolarinin udma zolag:.

VCH =2957,67-28728m'1, CHs, CH; va CH gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.
Scy=1465sm™, 1383,76sm™, 1367sm™, 719sm™, CHs, CH, vo CH qruplarinda C-H rabitolarinin deformasyon titramolarinin udma zolaglari.
Scpy=1438,97sm™, ikigat rabitonin tosirindon CH3, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolagi.
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1825,91sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikiqat rabiteyo bagli C-H rabitolorinin deformasyon titromolorinin obertonu.

Ve=c =1641,55sm™, C=C rabitalorinin valent titromalorinin udma zolagi.

8cn =1415,58sm™, ikigat rabitonin CH,=CHR kiinc vaziyystinda ikiqat rabitoys bagli C-H rabitolsrinin miistovi deformasyon titromslorinin udma zolagr.
8cn=992,97sm™, 910,65sm™, ikigat rabitonin CH,=CHR kiinc voziyyatinds ikigat rabitoys bagl C-H rabitolorinin geyri-miistovi deformasyon
titromolorinin udma zolaglari.

1335,87sm™, 1272,60sm™, 1235sm™, 1167,50-1039 sm™, 870-823-457,73sm™, C-C rabitslorinin skelet titromalonin udma zolaqlart.

[39]. 4,4-Dimetil-1-penten, 4,4-dimethyl-1-pentene, CH,= CH-CH,-C(CHj5),-CHs, C;H14
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vas(C-H) =3077,56sm™, 3005sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrik valent titromolarinin udma zolaglar:.
VCH =2956-2838sm'1, CHs, CH; vo CH gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalonin udma zolaglari.
Scny =1467sm™, 1392sm™, 1365sm™, CH3 vo CH, gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.
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8cr=1438,88sm™, ikiqat rabitonin tosirinden CHz vo CH; gruplarinda C-H rabitolerinin deformasyon titromolorinin udma zolagr.

1828sm, ikiqat rabitonin CH,=CHR kiinc veziyyotinda ikiqat rabitoys bagli C-H rabitolorinin deformasyon titromolorinin obertonu.

ve=c =1640sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

Scy=1414sm™, ikigat rabitonin CH,=CHR kiinc vaziyystindo ikiqat rabitoys bagli C-H rabitslorinin miistovi deformasyon titromolorinin udma zolag:.
Scn=994sm™, 912,56sm™, ikiqgat rabitonin CH,=CHR kiinc vaziyystindo ikiqat rabitoys bagl C-H rabitslorinin geyri-miistovi deformasyon titromoalarinin
udma zolaglari.

1315,67sm™, 1284,97sm™, 1241sm™, 1204sm™, 1096,56-1013,77sm™, 893,76sm™, 758-620,73sm™, C-C rabitolorinin skelet titromalorinin udma
zolaglari.

[40]. 3-Metil-1-heksen, 3-methyl-1-hexene, CH,= CH-C(CH3),-(CH,),-CHs, C;Hy4
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vas(C-H) =3077,68sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromslorinin udma zolagi.
VCH =2959,92-28738m'1, CHs vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
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OcH =1456sm*, 1377sm?, 739sm?, CH3; va CH; gruplarinda C-H rabitalorinin deformasyon titromaloarinin udma zolaglari.

1823sm, ikiqat rabitonin CH,=CHR kiinc veziyyotinda ikiqat rabitoys bagli C-H rabitolorinin deformasyon titromolarinin obertonu.

ve=c =1640,72sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Scpy=1418,50sm™, 1289,57sm™, ikigat rabitonin CH,=CHR kiinc vaziyyatinds ikiqat rabitoys bagl C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolaglari.

Scn=993sm™, 909,80sm™, ikigat rabitonin kiinc CH,=CHR vaziyyatinds ikiqat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon
titromolarinin udma zolaqlari.

1312sm™*, 1231,67sm™, 1141,71sm™, 1137sm™, 678,93sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[41] 2-Etil-1-buten, 2-ethy|-1-butene, CH2=C(C2H5)-CH2-CH3, CeH1o
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vas(C-H) =3083,74sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.

VCH =2967,99-2879,89sm, CH3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.

Scpy=1458 sm™, 1374sm™, CH3 vo CH, gruplarinda C-H rabitolorinin deformasyon titromalarinin udma zolaglari.

Scn=1443 sm™, 1374sm™, ikigat rabitonin tasirindon CH3 vo CH; qruplarinda C-H rabitslorinin deformasyon titromaloarinin udma zolaglari.

1780,82sm™, 1716,95sm™, ikigat rabitonin CH,=CR;R, kinc vaziyyatinds ikiqat rabitoys bagli C-H rabitalarinin deformasyon titromalarinin obertonlari.
ve=c =1647sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

8cy=1415,51sm™, ikigat rabitonin CH,=CR;R; kiinc veziyyatinda ikiqat rabitoys bagli C-H rabitolerinin miistovi deformasyon titramolorinin udma zolag;.

OcH =887sm?, ikigat rabibnin kiinc CH,=CR;R, vaziyyatindo ikigat rabitoys bagli C-H rabiblorinin geyri-mistovi deformasyon titromalarinin udma
zolagi.

1316sm™, 1290sm™, 1222,90sm™, 1197,82-1007sm™, 800,90-469,74sm™, C-C rabitslorinin skelet titromalorinin udma zolaglari.
[42]. 2,3-Dimetil-1-buten, 2,3-dimethyl-1-butene, CH,=C(CH5)-CH(CH3)-CH3,C¢H3»
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vas(C-H) =3084,81sm™, 3074sm™, ikiqat rabitoyo bagl C-H rabitslorinin asimmetrik valent titromolarinin udma zolaglar:.

VCH =2966-2872,59sm?, CH3 vo CH qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.

Scpy =1459sm™, 1376sm™, 1362sm™, 719,52sm™, CH3 vo CH, gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlari.
Scpy =1436,59sm™, ikigat rabitonin tasirindon CH3z vo CH; qruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolagi.

1781,62 sm™, ikigat rabitonin CH,=CR;R, kiinc voziyyatinds ikigat rabitoys bagli C-H rabitolorinin deformasyon titromslorinin obertonu.

ve=c =1645,60sm™, C=C rabitolorinin valent titromolorinin udma zolagi.
8cr=887,65sm™, ikigat rabitonin kiinc CH,=CR1R, Vvoziyyatinds ikiqat rabiteyo bagli C-H rabitalorinin qeyri-miistovi deformasyon titromolorinin

udma zolagi.
1306,92sm™, 1238sm™, 1222,90sm™, 1157-953sm™, 742sm™, 548sm™, 491,74sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

491,74
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[43]. 2,3,3-Trimetil-1-buten, 2,3,3-trimethyl-1-butene, CH,=C(CH3)-C(CH3),-CH3,C;H14
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vas(C-H) =3091sm™?, ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromolorinin udma zolagi.

VCH =2966,76-28728m'1, CHj3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

Scy=1480,73sm™, 1463sm™, 1384,74sm™, 1374,50sm™, 1360sm™, CH; qruplarinda C-H rabitolsrinin deformasyon titromolarinin udma zolaglari.
1787sm, ikigat rabitonin kiinc veziyyatindo ikiqat rabitoys bagli C-H rabitslorinin deformasyon titramolarinin obertonu.

Ve=c =1638,70sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

8cH=890sm™, ikiqat rabitonin CH,=CR;R; kiinc veziyyatinda ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon titromelorinin udma zolagi,
mustovi deformasyon titromalarinin udma zolaqlari miisahids olunmurlar.
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1292sm™, 1201sm™, 1181,51sm™, 1003,70-995,53sm™, 840,99-476sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[44]. 2,4-Dimetil-1-penten, 2,4-dimethyl-1-pentene, CH,= C(CHjs)-CH,-HC(CH3;)-CHs, C;H14
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vas(C-H) =3075sm™?, ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromolorinin udma zolagi.

VCH =2956-287O,558m'1, CHj3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.

OcH =1464,71sm™*, 1383,89sm™, 1367,60sm™, CHs3, CH; va CH gruplarinda C H rabitslorinin deformasyon titromalarinin udma zolaglari.
1783sm, ikiqat rabitonin kiinc voziyyatinds ikiqat rabiteyo bagli C-H rabitolorinin deformasyon titromalarinin obertonu.

Ve=c =1651,73sm™, C=C rabitolorinin valent titromolorinin udma zolagt.
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cr=888sm™, ikiqat rabitonin CH,=CR;R; kiinc vaziyyatinda ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon titromelorinin udma zolagi,

mustovi deformasyon titromalarinin udma zolaqlar1 miisahids olunmurlar.
1333sm™, 1292,59sm™, 1270,96sm™, 1225sm™, 1167-921,89sm™, 829-456sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.

[45]. 2,4,4-Trimetil-1-penten, 2,4,4-trimethyl-1-pentene, CH,= C(CH3)-CH,-C(CHj3),-CHs, CgH 1
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vas(C-H) =3075,73sm™, ikigat rabitoyo bagl C-H rabitslorinin asimmetrik valent titromolorinin udma zolagi.
VCH =2954-2867sm'1, CHj3 vo CH; qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaqlari.
Sc =1476,95sm™, 1462,69sm™, 1391,70sm™, 1374sm™, 1363,64sm™, CH3 vo CH, qruplarinda C-H rabitolorinin deformasyon titromoalarinin

udma zolaglari.
1787,83sm™, ikigat rabitonin Ri1R,C=CH, kiinc voziyyatinds ikigat rabitays bagl C-H rabitolorinin deformasyon titromalorinin obertonu.

Ve=c =1640sm™, C=C rabitolorinin valent titromalorinin udma zolagi.
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8c+=890,89sm™, ikigat rabitonin R;R,C=CH, kiinc voziyystindo ikigat rabitoys baglh C-H rabitolorinin geyri-mistovi deformasyon titromolarinin

udma zolagi.

1324sm™, 1236sm™, 1199,87sm™, 1151,77-999,54sm™, 825,94-458,55sm™, C-C rabitalorinin skelet titromolorinin udma zolaglari.

[46].1,1-Dineopentiletilen, 1,1-dineopentylethylene, C(CH3);-CH-(C=CH,)-CH,- C(CHj3)3, C1oHy4
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vas(C-H) =3074,60sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.
VCH =2952-2866,51sm ™, CH3 vo CH; qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

OcH =1477sm, 1465,56sm™, CHs3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.
1799,66sm™, 1715sm™, ikigat rabitonin HRC=CH, kiinc veziyyatinds ikiqat rabitoys bagli C-H rabitolorinin deformasyon titromolorinin obertonlari.

ve=c =1635,60sm™, C=C rabitolorinin valent titromolorinin udma zolagi.
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8cH=1407sm™, ikigat rabitonin HRC=CH, kiinc voziyyotindo ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromoalarinin udma zolag:.
8cy=902,61sm™, 893,59sm™, ikigat rabitenin HRC=CH, kiinc voziyyatinds ikiqgat rabitoys bagh C-H rabitslorinin geyri-miistovi deformasyon

titromolorinin udma zolaglari.
1391sm™, 1363sm™, 1255,73sm™, C(CHa)s grupunun saciyysvi udma zolaqlart.
1335sm™,1281,82sm™,1201,50sm™, 1165-982,61 sm™, 767,64-465,99sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

[47].2-metil-1-heksen, 2-methyl-1-hexene, CH,=C(CHs)-(CH,)3-CHs;, C;Hy4
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vas(C-H) =3074sm™, ikigat rabitoys bagli C-H rabitolsrinin asimmetrik valent titromalorinin udma zolagi.
VCH =2958,85-2860,568m'1, CHs3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
Scny =1457sm™, 1374sm™, 729,64sm™, CHs vo CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.

1778sm™, ikigat rabitonin R;R,C=CH kiinc vaziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistavi deformasyon titromolarinin obertonu.
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Ve=c =1649sm, C=C rabitolorinin valent titromalorinin udma zolagi.

OcH =885,50sm ikigat rabitonin R1R,C=CHj, kiinc vaziyyatinds ikigat rabitoys bagli C-H rabitalarinin qeyri-mistovi deformasyon

titromolarinin udma zolagi.

1341,77sm™, 1292sm™, 1271,69sm™, 1248,50sm™, 1222sm™, 1103,61-927,75 sm™, 825,82 sm™, 780,65sm™, 555-455,64sm™, C-C rabitolorinin skelet
titromolorinin udma zolaglari.

[48] 2-Etil-1-heksen, 2- ethyl-l-hexene, CH2=C(C2 H5)-(CH2)3-CH3, CgHis
ETHYLAHERENE ™ A N
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vas(C-H) =3082,61sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalarinin udma zolagi.

VCH =2963,61-2860,788m'1, CHs3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.
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OcH =1457,58sm™, 1377sm™, 729sm™, CHs3 vo CH; qruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlari.

1781sm, ikigat rabitonin R;R,C=CHj kiinc vaziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromoalarinin obertonu.
ve=c =1645,94sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Scy =887sm™?, ikigat rabitonin R;R,C=CH, kiinc voziyystindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon

titromoalonin udma zolagi.

1222sm™, 1192,95-932,59sm™, 791,91 sm™, 554,57sm™, C-C rabitolorinin skelet titromalonin udma zolaglari.

[49].Trans-1,2-ditretbutiletilen, trans-1,2-ditert-butylethylene, (CH3);C-CH=CH- C(CHz3)3, C1oH20
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vas(C-H) =3012,97sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromalonin udma zolagi.
VCH =2960-2865sm™, CHj; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlart.
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8cn=1475,58sm™, [(1390sm™, 1262,74sm™, 1205sm™), C(CHs); qruplari], CHjs qruplarinda C-H rabitalarinin deformasyon titromalonin

udma zolaqlart.

Scn =1265,86sm™, 1205sm™, ikigat rabitonin tosirindon CH3 qruplarinda C-H rabitalorinin deformasyon titromoalonin udma zolaglari.

208

1700,85sm, ikigat rabitonin RyHC=CHR; araliq vaziyystindo ikigat rabitoys bagli C-H rabitslorinin qeyri-miistovi deformasyon titromslonin obertonu.

8cn=1301,56 sm™, ikigat rabitonin R{HC=CHR; araliq voziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon

titromoalonin udma zolagi.

Scn = 975,58sm™, ikigat rabitonin R{HC=CHR; araliq voziyystindo ikigat rabitoye bagh C-H rabitolerinin qeyri-miistovi deformasyon

titromoalonin udma zolagi.

1265,86sm™, 1205sm™, 1025sm™, 941sm™, 928sm™, 818-512,73sm™, C-C rabitolorinin skelet titromolonin udma zolaglari.

[50].2-metil-2-buten, 2-methyl-1-butene, redistilled, CH3-(CH3)C=CH-CHj;, CsH1
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vas(C-H) =3057,89sm™, 3027sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromolonin udma zolaqlari.

VCH =2970-2861,83sm™, CH3; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolonin udma zolaglari.

OcH =1451,813m'1, 1374sm'1, CHs; gruplarinda C-H rabitslorinin deformasyon titromalonin udma zolaqlari.

ve=c =1676,95sm™, 1646,89sm™, C=C rabitolorinin valent titromolonin udma zolaqlart.

1830sm™, 1718sm™, ikigat rabitonin (R),C=CHR araliq voziyyatinds ikigat rabitoyo bagli C-H rabitslorinin geyri-miistovi deformasyon
titromoalonin obertonlart.

8cr=800,65sm™, ikqat rabitonin (R),C=CHR kiinc voziyyotindo ikigat rabitoys bagli C-H rabitalorinin geyri-miistovi deformasyon
titromoalonin udma zolagi.

1336sm™, 1212sm™, 1106,71-950sm™, 767-473,99sm™, C-C rabitolorinin skelet titromolonin udma zolaqlari.

[51].2-metil-2-penten, 2-methyl-2-pentene, CH3-(CH3)C=CH-CH,-CHj3, C¢Hy»
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VCH =2964,63-2874sm'1, CHs; vo CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalonin udma zolaqlari.

OcH =1449,518m'1, 13778m'1, CHj3 va CH; gruplarinda C-H rabitalorinin deformasyon titromalonin udma zolaqlari.

ve=c =1673,90sm™, C=C rabitolorinin valent titromalonin udma zolagi.

8cr=831,93sm™, ikigat rabitonin RyHC=CR,R; araliq voziyyotindo ikigat rabitoyo bagli C-H rabitolorinin qeyri-miistovi deformasyon
titromoalonin udma zolagi.

1303,71sm™, 1261,56sm™, 1207sm™, 1180-906,75sm™, 742,70sm™, 514,73sm™, 465sm™, C-C rabitolorinin skelet titromolonin udma zolaglari.
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[52].2,4-Dimetil-2-penten, 2,4-dimethyl-2-pentene, CH3-(CH3)C=CH-HC(CH3;)-CH3, C;Hy4
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vas(C-H) =3025,76sm™, ikigat rabitoyo bagli C-H rabitolorinin asimmetrik valent titromolonin udma zolagi.
VCH =2958-2869sm™, CHg3 va CH qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolonin udma zolaqlari.
8cy =1465,94sm™, 1458sm™, 1448,50sm™, 1382sm™, 1375sm™,1361sm™, CH; qruplarinda C-H rabitslorinin deformasyon titromslonin

udma zolaqlart.
Ve=c =1674sm™, C=C rabitolorinin valent titromolonin udma zolagt.
Scn =835sm™?, ikigat rabitonin (R1), C=CHR, araliq voziyyatindo ikigat rabitoyo bagli C-H rabitslorinin qeyri-miistovi deformasyon

titromoalonin udma zolagi.
1302,88sm™, 1296,55sm™, 1213sm™, 1174,68-946sm™, 802,75sm™, 486,92sm™, C-C rabitslorinin skelet titromolonin udma zolaqlart.
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[53].2,4,4-Trimetil-2-penten, 2,4,4-trimethyl-2-pentene, CH;-C(CH3)=CH-C(CHj3),-CH3,CgH3;
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vas(C-H) =3086,89sm™, 3002sm™, ikiqat rabitoys bagl C-H rabitslorinin asimmetrik valent titromolonin udma zolaqlart.
VCH =2958,56-2866,51sm ™, CHs gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolonin udma zolaglari.

Scy=1475sm™, 1463,91sm™, 1449,95sm™, 1393,89sm™, 1383sm™, 1373sm™, 1361,74sm™, CH; qruplarinda C-H rabitolorinin

deformasyon titromalonin udma zolaqlari.

ve=c =1663,97sm™, 1642,53sm™, C=C rabitolorinin valent titromalonin udma zolaqlart.

8cn =823sm™?, ikigat rabironin (R1),C=CHR, kiinc vaziyystindo ikigat rabitoys bagli C-H rabitslorinin qeyri-miistovi deformasyon

titromoalonin udma zolagi.
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1254,95sm™, 1227,80sm™, 1201,85sm™, 1157-891sm™, 565,82-451 sm™, C-C rabitolorinin skelet titromolonin udma zolaglari.

[54]. 3,5-Dimetil-3-hepten, 3,5-Dimethyl-3-heptene, CH3-CH,-C(CH;3)=CH-CH(CHs)-CH,- CH;, CgHs
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VCH =2964-2855,738m'1, CHs, CH, va CH gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.

OcH =14568m'1, 1376,898m'1, CHs3 ,CH; vo CH qgruplarinda C-H rabitslorinin deformasyon titromoalonin udma zolaglari.

ve=c =1668,69sm™, C=C rabitolorinin valent titromalonin udma zolagi.

1714,59 sm™, 1695sm™, ikigat rabitonin R;R,C=CHR; araliq vaziyyatinda ikigat rabitays bagl C-H rabitslorinin geyri-miistovi deformasyon
titromolonin obertonlari.

8cH=796,62sm™, 854,80sm™, ikigat rabitonin araliq R;R;C=CHR3 voziyyatindo ikigat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon
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titromolonin udma zolaglari.
1320,65sm™, 1311,82sm™, 1301sm™, 1283,61sm™, 1251sm™, 1203sm™, 1160-800,96sm™, 769-478 sm™, C-C rabitolorinin skelet titromolonin
udma zolaglari.

[55]. 2,2,4,6,6-Pentametil-3-hepten, 2,2,4,6,6-pentamethyl -3-heptene, CH;-C(CHz3),-CH=C(CH3)-CH,-CH(CH3;),-CHs, C1oHy4
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ven =2955-2866,66sm™, CHs, CH, vo CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalonin udma zolaglari.

OcH =1476,95sm™, 1390,52 sm™, 1364sm™, CHs;, CH; vo CH qruplarinda C-H rabitalarinin deformasyon titromalonin udma zolaglart.

Ve=c =1651sm™, C=C rabitolorinin valent titromolonin udma zolagt.

1708sm™ ikiqat rabitonin R;R;C=CHR3 araliq voziyyotinda ikigat rabitoys baglh C-H rabitolorinin qeyri-miistovi deformasyon titromolonin obertonu.
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8cr=853,74sm™, ikigat rabitonin araliq R1R,C=CHR; voziyyotindo ikiqat rabitoyo bagli C-H rabitolorinin qeyri-miistovi deformasyon
titromoalonin udma zolagi.
1317sm™, 1258sm™, 1235sm™, 1200,62sm™, 1149,97-879sm™, 818,89-525sm™, C-C rabitolorinin skelet titromoalonin udma zolaglar1.

[56]. 2,3,4-trimetil-2-penten, 2,3,4-trimethyl-2-pentene, CHs-(CH3)C=C(CH5;)-CH(CH3)-CHj, CgHyg

773 A-TRIMETHYL-2-PENTENE, 98%
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Ikigat rabitoys bagli C-H rabitolorii olmadigindan bu rabitalorin saciyyavi udma zolaqglart miisahido olunmurlar.
C=C rabitalarinin do saciyyavi udma zolaglart miisahido olunmurlar.
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ven =2962-2869,61sm™, CH3 vo CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromslonin udma zolaglari.
Scn=1462sm™, 1371,97sm™, 1361sm™, CH3 vo CH qruplarinda C-H rabitolorinin deformasyon titromolonin udma zolaglari.
1268sm™, 1235sm™, 1157,61sm™, 1114sm™, 1054,51sm™, 677sm™, 584sm™, C-C rabitslorinin skelet titromalonin udma zolaqlart.

- e,

[57]. Trans-5- desen, trans-5-decene, [CH3-CH,-CH,-CH,-CH=CH-CH,-CH,-CH,-CH3, C1oH,].
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3500
vs(C-H) =3021sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromoalonin udma zolagi.
VCH =2957,7l-28598m'1, CHs vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.

8ch =1465,63sm™, 1457,83sm™, 1437sm™, 1377,60sm™, 1361,75sm™, 729sm™, CH3z vo CH, qruplarinda C-H rabitslorinin deformasyon titrsmslonin

udma zolaqlart.
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ve=c =1668sm™, C=C rabitolorinin valent titromolonin udma zolagi.

8cH=1302,71sm™, ikiqat rabitonin RyHC=CHR; voziyyatindo ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon
titromoalonin udma zolagi.

Scn =966sm™?, ikigat rabitonin R;R,C=CHR3 voziyyatinds ikigat rabitoys bagli C-H rabitslorinin gqeyri-miistovi deformasyon
titromoalonin udma zolagi.

1340,52sm™, 1241sm™, 1104-1038sm™, 929,98sm™, 590-453,62sm™, C-C rabitolorinin skelet titromolonin udma zolaqlart.

[58]. Trans-7- tetradesen, trans-7-tetradecene, [CH;-CH,-CH,-CH,-CH,-CH,-CH=CH-CH,-CH,-CH,-CH,-CH,-CH3 , C14H3].
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Vas(C-H) =3067,53sm}, 3003,68sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromoalonin udma zolaqlari.
ven =2956,69-2854sm™, CHs vo CH, gruplarinda C-H rabitslorinin rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.
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OcH =1465,99sm™, 1458sm™, 1377,54sm™, CH3; vo CH; gruplarinda C-H rabitalorinin deformasyon titromalonin udma zolaglart.

8cn=1402sm™, ikiqat rabitonin tesirindon CHsz vo CH, qruplarinda C-H rabitalorinin deformasyon titromolonin udma zolagr.

ve=c =1652,85sm™, C=C rabitolorinin valent titromalonin udma zolagi.

8cn=1303sm™, ikigat rabitonin R{HC=CHR; trans voziyyatindo ikigat rabitoys bagli C-H rabitslorinin miistovi deformasyon titromalonin udma zolag:.
Scn =964,66sm™, ikigat rabitonin R;HC=CHR; trans voziyyatinds ikiqat rabitoys baglh C-H rabitslorinin qeyri-miistovi deformasyon

titromoalonin udma zolagi.

1350sm™, 1340,87sm™, 1265,85sm™, 1220sm™, 1179-1064,97sm™, 888,55sm ™, 755,66sm ™, 503-456,72sm™*, C-C rabitslorinin skelet titromalonin udma
zolaqlart.
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ODOBIYYAT

1.HR Aldrich Hydrocarbons Labrary- Ne 88. Aldrich Catalog 29532-9,
CAS Ne674-85-1.

HR Aldrich Hydrocarbons Labrary- Ne 89. Aldrich Catalog 29566-3,
CAS Ne 6115-07-1.

HR Aldrich Hydrocarbons Labrary- Ne 90. Aldrich Catalog 29505-1,
CAS Ne 106-98-9.

HR Aldrich Hydrocarbons Labrary- Ne 91. Aldrich Catalog 24199-7,
CAS Nel109-67-1.

HR Aldrich Hydrocarbons Labrary- Ne 137. Aldrich Catalog 29239-1,
CAS Ne763-29-1.

HR Aldrich Hydrocarbons Labrary- Ne 160. Aldrich Catalog 11153-8,
CAS Nel0574-37-5.

HR Aldrich Hydrocarbons Labrary- Ne 108. Aldrich Catalog 143476-6,
CAS No627-20-3.

HR Aldrich Hydrocarbons Labrary- Ne 109. Aldrich Catalog 11126-3,
CAS Ne646-04-8.

HR Aldrich Hydrocarbons Labrary- Ne 114. Aldrich Catalog 25864-4,
CAS Ne7642-10-6.

HR Aldrich Hydrocarbons Labrary- Ne 115. Aldrich Catalog 11082-5,
CAS Nel4686-14-1.

HR Aldrich Hydrocarbons Labrary- Ne 116. Aldrich Catalog 10928-2.
HR Aldrich Hydrocarbons Labrary- Ne 117. Aldrich Catalog 11123-6,
CAS Nol3389-42-9.

HR Aldrich Hydrocarbons Labrary- Ne 118. Aldrich Catalog 11124-4,
CAS Ne14919-01-8.

HR Aldrich Hydrocarbons Labrary- Ne 119. Aldrich Catalog O-510-1,
CAS Ne14850-23-8.

HR Aldrich Hydrocarbons Labrary- Ne 92. Aldrich Catalog H1260-9,
CAS Ne592-41-6.

HR Aldrich Hydrocarbons Labrary- Ne 93. Aldrich Catalog H320-8,
CAS Ne592-76-7.

HR Aldrich Hydrocarbons Labrary- Ne 94. Aldrich Catalog O-480-8,
CAS Nel1-66-0.

HR Aldrich Hydrocarbons Labrary- Ne 95. Aldrich Catalog N3040-4,
CAS Nel24-11-8.

HR Aldrich Hydrocarbons Labrary- Ne 96. Aldrich Catalog D180-7,
CAS Ne872-05-9.

HR Aldrich Hydrocarbons Labrary- Ne 99. Aldrich Catalog T5770-3,
CAS r No2437-56-1.

HR Aldrich Hydrocarbons Labrary- Ne 100. Aldrich Catalog TD80-5,
CAS Nel120-36-1.

HR Aldrich Hydrocarbons Labrary- Ne 101. Aldrich Catalog 22288-1,
CAS Nel13360-61-7.

HR Aldrich Hydrocarbons Labrary- Ne 102. Aldrich Catalog H700-9,
CAS No629-73-2.

HR Aldrich Hydrocarbons Labrary- Ne 103. Aldrich Catalog O-80-6,
CAS Nel1288-88-9.

HR Aldrich Hydrocarbons Labrary- Ne 104. Aldrich Catalog 28483-1,
CAS Nel18435-45-5.
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217.
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36.

37.

38.

39.

40.

41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

51.

HR Aldrich Hydrocarbons Labrary- Ne 105. Aldrich Catalog 18441-1,
CAS Ne3452-07-1.

HR Aldrich Hydrocarbons Labrary- Ne 106. Aldrich Catalog 13446-5,
CAS Ne1599-67-63.

HR Aldrich Hydrocarbons Labrary- Ne 107. Aldrich Catalog 14377-4,
CAS Nel09-68-2.

HR Aldrich Hydrocarbons Labrary- Ne 110. Aldrich Catalog 14379-0,
CAS Ne592-43-8.

HR Aldrich Hydrocarbons Labrary- Ne 111. Aldrich Catalog 11089-2,
CAS Ne4050-45-7.

HR Aldrich Hydrocarbons Labrary- Ne 112. Aldrich Catalog 11090-6,
CAS Ne13269-52-8.

HR Aldrich Hydrocarbons Labrary- Ne 159. Aldrich Catalog 22015-9,
CAS Ne563-79-1.

HR Aldrich Hydrocarbons Labrary- Ne 133. Aldrich Catalog 25748-6,
CAS Ne563-46-2.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Library Ne 467,

Aldrich Catalog M 3280-1, CAS Ne78-80-8.

HR Aldrich Hydrocarbons Labrary- Ne 127. Aldrich Catalog 25793-1,
CAS Ne563-45-1.

HR Aldrich Hydrocarbons Labrary- Ne 128. Aldrich Catalog 11905-9,
CAS Ne558-37-2.

HR Aldrich Hydrocarbons Labrary- Ne 129. Aldrich Catalog 11114-7,
CAS Ne760-20-3.

HR Aldrich Hydrocarbons Labrary- Ne 130. Aldrich Catalog M6740-0,
CAS Ne691-37-2.

HR Aldrich Hydrocarbons Labrary- Ne 131. Aldrich Catalog 11070-1
CAS Ne762-62-9.

HR Aldrich Hydrocarbons Labrary- Ne 132. Aldrich Catalog 11163-5,
CAS Ne3404-61-3.

HR Aldrich Hydrocarbons Labrary- Ne 134. Aldrich Catalog E1470-5,
CAS Ne760-21-4.

HR Aldrich Hydrocarbons Labrary- Ne 135. Aldrich Catalog 19040-3,
CAS Ne563-78-0.

HR Aldrich Hydrocarbons Labrary- Ne 136. Aldrich Catalog T7569-8,
CAS No594-56-9.

HR Aldrich Hydrocarbons Labrary- Ne 138. Aldrich Catalog 11151-1.
HR Aldrich Hydrocarbons Labrary- Ne 139. Aldrich Catalog T7840-9,
CAS Ne107-39-1.

HR Aldrich Hydrocarbons Labrary- Ne 140. Aldrich Catalog 11327-1,
CAS Ne141-70-8.

HR Aldrich Hydrocarbons Labrary- Ne 141. Aldrich Catalog 11162-7,
CAS Ne6094-02-6.

HR Aldrich Hydrocarbons Labrary- Ne 142. Aldrich Catalog E2920-6,
CAS Nel632-16-2.

HR Aldrich Hydrocarbons Labrary- Ne 148. Aldrich Catalog 21509-0,
CAS Ne692-48-8.

HR Aldrich Hydrocarbons Labrary- Ne 149. Aldrich Catalog M3270-4,
CAS Ne513-35-9.

HR Aldrich Hydrocarbons Labrary- Ne 150. Aldrich Catalog M6730-3,
CAS No625-27-4.
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HR Aldrich Hydrocarbons Labrary- Ne 153. Aldrich Catalog 11154-6.
HR Aldrich Hydrocarbons Labrary- Ne 154. Aldrich Catalog 14382-0,
CAS Nel107-40-4.

HR Aldrich Hydrocarbons Labrary- Ne 157. Aldrich Catalog 11840-0.
HR Aldrich Hydrocarbons Labrary- Ne 158. Aldrich Catalog 11329-8,
CAS Neo]23-48-8.

HR Aldrich Hydrocarbons Labrary- Ne 161. Aldrich Catalog 40608-2,
CAS Ne565-T7-5.

HR Aldrich Hydrocarbons Labrary- Ne 123. Aldrich Catalog 11048-5,
CAS Ne7433-56-9.

HR Aldrich Hydrocarbons Labrary- Ne 124. Aldrich Catalog 22756-0,
CAS Ne41446-63-3.

H3z0amenvcmeo Mup, Mockea 1965
Hzoamenvcmeo MI'Y, Mockea 2012
coedunenuti. Mockea “Mup 1991
CneKmpocKopuu 8 opeanudeckou xumuu. Mzoamenvcmeo MI'Y, 1979

uzoamenvcmeo Xumus, 1985.
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11l FOSIL
SIKLIK ALKENLOR

Siklik alkenlorin[1-13] IQ-spektrlordo udma zolaglari alkenlords oldugu kimi iki-
gat rabito vo ikiqat rabitoya bagli C-H rabitolorinin , eloco do metilen qruplarinin
valent vo ya deformasyon vo C-C rabitalarin skelet titromoalori ilo baglidir. Metilen
qruplarinin C-H rabiblorinin valent titromolorino moxsus udma zolaglarinin yeri
demak olar ki, doyismoyarak alkanlarda oldugu kimi alir, deformasyon titromalor-
do iso asag sikloalkenlords masalon siklopentenda[1] oldugu kimi 1460 sm™ udma
zolag1 dublet sklindo (1465 sm™ , 1445sm™ ) & 1350sm™ vo 1295sm™-do
misahido olunur. Yiiksok enerji sahosindo alkenloro oxsar olaraq ikiqat rabitoyo
bagl C-H rabitalarinin 3000-3080sm™ intervalinda valent titromolorine xas olan bir
Vo ya iki intensiv udma zolaglar1 miisahido olunur. Siklopentends|[1] biz bunu
3059sm™-do goriiriik. Sikloheksendon[2] baslayaraq bu udma zolagi 20-35sm™
asag1 enerji sahosino torof siirlisiir , bazi hallarda asas udma zolagi otrafinda ¢iyin
soklinds zaif udma zolaqlart kimi goriiniirler. Sikloenlarin sira ndmrasi artdigca bu
udma zolaqlan kigilirbr vo siklododesendon[9] baslayaraq asagi enerji sahosino
torof siiriisorak 3000sm™ -don sagda, 2970-2960sm™ udma zolaqlarma ¢iyin sk -
lindo miisahids olunurlar. Metilen qruplarinin deformasyon titmmolarinin intensiv
Vo orta intensivlikli udma zolaqlar1 doymus karbohidrogenlordo oldugu kimi
{imumi sokildo 1470-1200sm™ intervalinda miigahido olunurlar.

Butln hallarda & iki izomerliyin miistovi deformasyon titromolorinin udma
zolaglan »ifdirlor, ya biri, yaxud dr ikisi miisahido olunmurlar. Hotta sis
izomerlori ayrilmis  sikloalken-lordo [7,8] belo ikigat rabitoys bagh C-H
rabitolorinin miistavi deformasyon titrs-malorinin udma zolaglar1 1400-1420sm™
intervalinda zoif intensivlikli piklor soklindo miisahido olunurlar vo identifikasiya
ucuin oshomiyyot dasimairlar.

Ikigat rabito boyunca avozolunmamis sikloalkenlordos[1,2,4-9] birlogsmolords sis vo
trans voziyyatlorin saciyyovi udma zolaglar1 daha aydin segilirlor.

[1-6,9] sikloalkenlords ikigat rabironin sis voziyyatindo ikigat rabitoys bagh C-H
rabitolorinin sis voziyystindo miistovi-, [2,6]-do isa na sis- nNo do trans miistovi
deformasyon titromolarin udma zolaglari miisahido olunmurlar.

Ona g0ra do ikiqgat rabitonin hom sis-, hom do trans vaziyyatlorindo identifikasiya
ucln geyri-mustovi deformasyon udma zolaglarndan istifado etmok tovsiys olunur.
Ikigat rabib boyunca hidrogen atomlar1 ovozlonmomis siklik alkenlordo qgeyri -
mustovi deformasyon titromolorin udma zolaglar1 miivafiq alkenlordon ¢ox az

forqlonirlar. Bels ki, bu udma zolaglarini ikigat rabitonin CHR=CHR sis vaziyya-
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tinde 800-650sm™ , CHR=CHR trans wziyyotinde 1000 -950sm™, ikigat rabi
boyunca bir hidrogen atomwvozlonmis CHR ;=CR;R, vaziyyatindo iso har iki
halda(sis- vo trans-) 900-750sm™ intervalinda, axtarmaq lazimdir & konara -
cixmalar da istisna deyil.

Qeyd etmk lazimdir ki, ik igat rabid boyunca hidrogen atomlari ovozlonmis
sikloalkenlords[3,10-13] udma zolaglar1 ¢ox qarisiqdir. Ona gdr bu tip
birlogsmolorin IQ spektrlorini aragdirarken ¢ox digqatli vo ehtiyatli olmaq lazimdur.
Sis-siklooktenin[7] 1Q-spektrino nozor salaq; Yuxarida qeyd etdiyimiaz uygun
olarag, sis-siklooktenin 1Q-spektrindo ikiqat rabitoyo bagli C-H rabilorinin
mistovi deformasyon titromolorinin  1400-1420sm™ arasi udma zolaqlar
gorinmdrlor, miistovidon konar deformasyon titromoslorinin intensiv udma zolaqglari
ISo piklor seriyasi soklindo 765sm’, 750sm™, 701sm™-do miisahids olunurlar.
Sis-siklodesenin[8] 1Q-spektrindo C-H rahkitori nin  misti deformasyon
titromolorinin ~ zoif udma zolagi 1402sm™-do, miistovidon konar deformasyon
titromelorinin ¢ox intensiv udma zolaglart iso 708sm™*-do goriiniirlor.

Ikigat rabito boyunca ovozlonmomus sikloalkenlorin trans voziyyatlorindo miistovi
deformasyon titromolorinin zosif(orta) intensivlikli udma zolaglar: 1310-1290sm™,
mustavidan konar deformasyon titromslarinin intensiv udma zolaqlari is9
1000-950sm™, intervallarida miisahide olunurlar. Toassiif ki, biz trans veziyyatin-
do olan alkenlors uygun 1Q-spektrlori aldo edo bilmodik, ona gore do bizds olan
sis- Vo trans voziyyatlorin qarisiglarindan ibarat olan sikloalkenlorin iQ spektrlorini
niimayis etdirmoklo kifayotlonmali olacagiq[9,13].

Siklododeken[9] birlosmoasinin 1Q spektrlorinda sis vaziyyatine uygun voziyyot-
lorindo miistovi deformasyon titromalarinin zaif udma zolagi yoxdur, mistvidon
konar deformasyon titromolorinin ¢ox intensiv udma zolaglam ilsi yerdo
717,61sm™ va 696,66sm™ -da, trans voziyystinds ise uygun olaraq 1297sm™ vo
975,56sm ™ -do miisahids olunurlar.

Bozi miitoxossislor[Taraseevi¢] Kigat rabisyo bagli C -H rabidlorindo bir H
atomunun avazlonmis vaziyyarinda [3,10-12,13] ikiqar rabitoys bagl yegans C-H
rabitosinin 850-780sm™ intervalinda geyri-miistovi deformasyon titremoalorino xas
olan intensiv udma zolaqlarimi arasdirmaga {istiinlik verirlor. Belo yanasma bu tip
birlosmolordos udma zolagarinin ¢ox qarisiq vo sis vaziyyatindo geyri-mustovi
deformasyon titromolorin udma zolaglarinin C-C rabitslorinin skelet titromalorinin
udma zolaqalr1 @ iist -Usto diismosi ilo olaqodardir. Biz tobii ki, IQ salsinin
taninmis alimlorinin, aparici mitoxassislarinin bu movgeyins hdrmotls yanasiriq.
CHR,=CR;R; ikigat rabitoli 1-metil-1-siklopenten[10] birlosmasinin IQ spektrino
nozor salaq. Spektrdon goriindiiyli kimi ikigat rabibnin sis voziyyatindo ik igat

223



224

rabitoys bagli C-H rabibnin misbvi mistovi deformasyon titromolorinin udma
zolag1 miisahido olunmasa da, trans voziyyatdo uygun udma zolagi
8cn=1294,69sm™-do aydin sokilde miisahido olunur vo bu udma zolagimni inkar
etmok miinkiin deyildir. Bundan basga 8CH=1007,62-926,903m'1 intervalinda i
ikigat rabitonin trans voziyyetindo ikiqat rabitoys bagli C-H rabitonin
geyri-mistovi deformasyon titromolorinin udma zolaqlarimi yiiksok intensivlikli
piklor soklindo goriiriik.

Siklik alkenlordo C-C rabitalorini skelet titromalorinin udma zolaglari, Sis-, trans
voziyyatlorini saciyyalondiron geyri-musrovi udma solaqglar istisna olmagqla,
1180-400sm™ arasi tosadiif olunurlar. Bu udma zolaqlarii barmaq izbri kim do
gobul etmoak olar.

Sikloenlorin 1Q-spektrlorinda ikiqat C=C rabitosinin valent titromolarini saciyye-
londiron orta (zoif) imtensivlikli udma zolaglar: 1610-1680sm™ intervalinda
miisahido olunurlar. Bozi hallarda dublet, triplet formasinda goriinon bu udma
zolaglar1 da sikloenbrin sira n6é mrasi artdigca kigilir vo siklododesends[9] artiq
Nozors ¢arpmayacaq voziyyato diisiir.

Notica olarag bir daha geyd etmak istordik ki, sikloalkenlarin IQ spektriorinin
identifikasiyasi ticiin qeyri-mUstovi deformasyon titromalarin saciyyavi udma
zolaglart daha shomiyyatlidir, qeyd etdiyimiz kimi miistovi deformasyon
titromalarin udma zolaglart saif olmaqla barabar, hom do ¢ox hallarda miisahido
olunmurlar.
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[1]. Siklopenten, cyclopentene, [CsHg].
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ven =3058,63sm™, ikigat rabitoyo bagli C-H rabitolorinin asimmetrik valent titromolonin udma zolagr.

2954-2848,84sm™ | CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlart.

OcH =1464,90sm, 1350sm™, CH; gruplarinda C-H rabitslorinin deformasyon titromalonin udma zolaqlart.

ve=c =1613sm™, C=C rabitosinin valent titromolonin udma zolagi.

1977,99-1749,55sm™ ikigat rabitoyo bagli C-H rabitslorinin gqeyri-miistovi deformasyon titromolonin obertonlar.

Scn =696sm™, ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titromolorinin udma zolagi.

ikigat rabitonin sis vaziyyatinds ikigat rabitoya bagli C-H rabitalarinin mistovi va geyri-mustovi deformasyon titromoalonin udma zolaglari
miisahids olunmurlar.

8cr=1295sm™, ikiqat rabitonin trans veziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromolonin udma zolagr.
Scr=1043-902,77sm™, ikigat rabitonin trans voziyyotinda ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titromolonin

udma zolaqlari.

1278,87sm'1, 1205,58sm'1, 11265m'1, 601-451sm'1, C-C rabitolorinin skelet titromalonin udma zolaglari. Bu birlosma trans qurulusludur.
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[2]. Sikloheksen, syclohexene, [CeHyq].
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ven =3061sm™, 3021,87sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrik valent titromoalonin udma zolaqlari.

VCH =2983-2837sm™ , CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaglari.

Scr =1446sm™, 1436,83sm™, 1391sm™, CH, gruplarinda C-H rabitalorinin deformasyon titromalonin udma zolaglari.

ve=c =1680,65 sm™, 1652sm™, 1603sm™, C=C rabitosinin valent titromslonin udma zolaglar:.

1879sm™ , ikiqat rabitoys baglh C-H rabitolorinin qeyri-miistovi deformasyon titromolonin obertonu.

ikigat rabitonin trans voziyyatinds ikiqat rabitoys bagli C-H rabitslorinin miistavi vo geyri-mustavi deformasyon titromalonin udma zolaqlari
miisahido olunmurlar.

Ikiqat rabitonin sis voziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromolonin udma zolaqlar1 miisahids olunmurlar.
Scn =717,89sm™, 639sm™, ikiqat rabitonin sis vaziyystindo ikigat rabitays bagl C-H rabitslorinin geyri-miistovi deformasyon titromolonin
udma zolaglari.
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1337,83-1240sm™, 1136-809sm™, 452sm™, C-C rabitolorinin skelet titromolonin udma zolaqglari. Bu birlogsmo sis qurulusludur.

[3]. 1-metil-1-sikloheksen, 1-methyl-1-syclohexene, [(CH3)CeHg, C;H15].
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CH3 ven =3041,88sm™, 3001sm?, ikigat rabitoyo bagli C-H rabitalarinin asimmetrik valent titromoalonin udma zolaqlart.
2961,76-2834,608m'1, CH3va CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.
ve=c =1671,93sm™*, C=C rabitosinin valent titromolonin udma zolag.

1711sm™ ikigat rabitoyo bagli C-H rabitslorinin geyri-miistovi deformasyon titromslonin obertonu.
OcH =14493m'1, 1438,603m'1, 1375,51sm'1, CHg3 va CH; gruplarinda C-H rabitslorinin deformasyon titromoalonin udma zolaglari.

Ikiqat rabitonin sis voziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistovi vo qeyri-mistovi deformasyon titromolonin udma zolaqlar
miisahido olunmurlar.
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8 =1305,57sm™, ikigat rabitonin trans voziyyetindo ikigat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromolonin udma zolag.
Scr=965,80sm™, ikigat rabitonin trans voziyyotindo ikigat rabitoye baglh C-H rabitolorinin geyri-mistovi deformasyon titromolonin udma zolag.
1267-1239,908m'1, 1179-10008m'1, 916-497,87sm'1, C-C rabitalorinin skelet titromalonin udma zolaqglari. Bu birlosmo trans qurulusludur.

[4]. 3-Metil-1-sikloheksen, 3-methyl-1-syclohexene, [(CH3)CsHgy , C;H15]
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BonHoeoe uncno (cm-1)

H, ven =3056,75smt, 3016sm™, ikigat rabitoyo bagli C-H rabitalarinin asimmetrik valent titromoalonin udma zolaqlart.
2954,80-2838,35sm™ , qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolenin udma zolaglari.
ve=c =1680sm™, 1647sm™, C=C rabitosinin valent titromolonin udma zolaglar.
OcH =l455,91sm'1, 1394sm'1, 13698m'1, CHg3 va CH; gruplarinda C-H rabitslorinin deformasyon titromoalonin udma zolaglari.
ven =1309sm™, 1290,96sm™, ikigat rabisnin trans veziyystindo ikigat rabitoys bagl C -H rabitlorinin miistovi deformasyon titromslonin
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udma zolaqlart.

Scy =779sm™, 718-669sm™, ikigat rabitonin trans voziyyotindo ikiqat rabitoys bagli C-H rabiblorinin qeyri-miistovi deformasyon titromolonin udma
zolaqlar1.

1339,9sm™, 1253,9sm™, 1233sm™, 1178sm™, 1143,80-1033sm™, 893,98sm™, 532sm™, 464sm™, C-C rabitlorinin skelet titromolonin udma zolaglari.
Bu birlogsma trans qurulusludur.

[5]. 4-metil-1-sikloheksen, 4-methyl-1-syclohexene, [(CH3)CeHg , C;H15]
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Bonvoeoe unucno (cm-1)

VCH =3061sm*, 3022sm™, ikigat rabitoyo bagli C-H rabitalarinin asimmetrik valent titromoalonin udma zolaqlari.
2949,90-2836,9sm™ , qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolonin udma zolaglari.
ve=c =1688,74sm™, 1652sm™, 1616,63sm™, C=C rabitosinin valent titromolonin udma zolaglari.

H,
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OcH =1455,94sm™, 1434,95sm™, CH3va CH; qruplarinda C-H rabitslorinin deformasyon titromoalonin udma zolaglari.
ven =1291sm™, ikigat rabitonin trans voziyyotinda ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromolonin udma zolagr.
Scy=727sm™, 651sm™, ikigat rabitonin sis voziyyatinds ikigat rabitoys bagli C-H rabitolorinin geyri-miistavi deformasyon titromolonin udma
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zolaglari.
1342,74sm™, 1255sm™, 1202sm™, 1188-757,48sm™, 699,95sm™, 532,55sm™, 464,56sm™, C-C rabitslorinin skelet titromolonin udma zolaqglari. Bu
birlogsmo sis qurulusludur.
[6].Siklohepten, cycloheptene, C;Hy3
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ven =3063sm™, 3017,98sm™, ikigat rabitoys bagli C-H rabitslerinin asimmetrik valent titromalonin udma zolaqlart.
2919,91-2838sm™ , metilen gruplarinda C-H rabitoslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.

OcH =1444,933m'1, 13598m'1, 727,7Osm'1, metilen qruplarinda C-H rabitslorinin deformasyon titromalonin udma zolaglari.
ve=c =1654sm™, C=C rabitosinin valent titromalonin udma zolagi.

Ikigat rabitonin sis voziyyatindo ikiqat rabitoya bagli C-H rabitolorinin miistovi deformasyon titromolonin udma zolaqlar1 miisahido olunmurlar.
Scn =688sm™?, ikigat rabitonin sis voziyystindo ikiqat rabitoys bagl C-H rabitslorinin geyri-miistovi deformasyon titromolonin udma zolag:.

1332,55sm™, 1270,89sm™, 1207,83sm™, 1139,53-744,60sm™, 628,53-463sm™, C-C rabitolorinin skelet titromolonin udma zolaqlari.
Bu birlogsma sis qurulusludur.

[7]. Sis-siklookten, cis-cycloocten,CgHyy
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CI5.CYCLOOCTENE, 95%
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ven =3058,67sm™, 3014sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrik valent titromoalonin udma zolaqlari.

2926-2850,87sm™ , metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.

OcH :14655m'1, 14485m'1, 1357sm'1, metilen qruplarinda C-H rabitslorinin deformasyon titromolonin udma zolaqlari.

Ve=c = 1649sm™, C=C rabitosinin valent titromolonin udma zolagt.

1710sm™, ikiqat rabitoys baglh C-H rabitolorinin qeyri-miistovi deformasyon titromolonin obertonu.

8cH=765sm™, 750sm™, 701sm™, ikigat rabitonin sis voziyystindo ikigat rabitoys baglh C-H rabitolorinin qeyri-miistovi deformasyon titromolonin
udma zolaglari.

1326sm™, 1276,70sm™, 1263sm™, 1241,80sm™, 1213sm™, 1174-819,63sm™, 654-470,65sm™, C-C rabitolorinin skelet titromoalonin udma zolaglart.
Bu birlosmo sis qurulusludur.
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[8]. Sis-siklodeken, cis-cyclodecene,CioH1g
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ven = 3063sm™, 2998sm™, ikigat rabitoyo bagli C-H rabitolorinin asimmetrik valent titromolonin udma zolaqlari.

2954-2851,78sm™ , metilen gruplarinda C-H rabitoalorinin asimmetrik vo simmetrik valent titromalonin udma zolaglari.

Scn=1474sm™, 1454sm™, 1350sm™, metilen qruplarinda C-H rabitolerinin deformasyon titromolonin udma zolaglart.

Scr=1443,84sm™, ikigat rabitonin tesirindon metilen gruplarinda C-H rabitolorinin deformasyon titromolonin udma zolagi.

1820sm™, 1741sm™, ikiqgat rabitoys bagli C-H rabitslorinin qeyri-miistovi deformasyon titromslonin obertonu.

ve=c =1685sm™, 1650,82sm™, C=C rabitosinin valent titramalonin udma zolaglar:.

Scn =1402sm™, ikigat rabitonin sis voziyyotinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titramolonin udma zolagi.

Scr =708,87sm™, ikigat rabitonin sis voziyyotinds ikigat rabitoys bagli C-H rabitolsrinin qeyri-miistovi deformasyon titramolonin udma zolagy.
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1337sm™, 1281sm™, 1272,55sm™, 1256,85sm™, 1229,86sm™, 1208,72sm™, 1188- 760sm™, 577-498sm™, C-C rabitolorinin skelet titromolonin udma zolaqlari.
Bu birlogsma sis qurulusludur.

[9]. Siklododesen, sis va trans izomerlorin qarisigi, cyclododecene, mixture of cis and trans isomers, Cy,H,,
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ven =3020,56sm™, 2998sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrik valent titromslonin udma zolaglari(yiiksok hessasliqda

bu udma zolaglar1 oxunurlar).

2925-2850sm™, CH, gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalonin udma zolaglari.

OcH =l462,94sm'1, 14558m'1, CH; gruplarinda C-H rabitslorinin deformasyon titromalonin udma zolaqlari.

ve=c =1651,90 sm™, C=C rabitosinin valent titromolonin udma zolagi.

Scn=717,61sm™, 696,66sm™, ikigat rabitonin sis voziyyetindo ikigat rabitoya bagli C-H rabitolorinin geyri-miistovi deformasyon titromolonin udma
zolaglar1, miistovi deformasyon titromalonin udma zolaqlari, miisahids olunmurlar.

ven =1297sm, ikiqgat rabitonin trans veziyyotindo ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon titromolonin udma zolagr.
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8cr=975,56sm™, ikigat rabitonin trans voziyystindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon titromolonin udma zolagr.

1345,74sm™, 1254sm™, 1234,54sm™, 1162-1014,58sm™, 918,83-755sm™, 499,66sm™, C-C rabitolorinin skelet titromolonin udma zolaglari.

Sis- vo trans izomerlarin qarisigi.
[10]. 1-metil-1-siklopenten, 1-methyl-1-cyclopentene, C¢Hyg
AmET =T GPEMTENE 98 %~ ™ P T R TN TN
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ven = 3042sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrik valent titromolonin udma zolagi.

CHs

ve=c =1657,50sm™, 1602sm™ C=C rabitssinin valent titromolonin udma zolaglari.
OcH :1445,805m'1, 13775m'1, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromoalonin udma zolaglari.

926,90

873,99

788 58

2953,63-2834,50sm™ , metil vo metilen gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlari.

e-:ta,m_'r‘/"f

Scr=788,58sm™, ikigat rabitonin R1R;C=CHR; sis voziyyatinds ikiqat rabitoya bagli C-H rabitslorinin geyri-miistovi deformasyon

titromolonin udma zolagi, miistovi deformasyon titromoslonin udma zolaqglari, miisahido olunmurlar.

Scr=1294,69sm™ vo 1007,62-997,74sm™ ikigat rabitonin R1R;C=CHR; sis voziyystindo ikigat rabitoya bagli C-H rabitolorinin uygun olaraq miistovi
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Vo geyri-mistovi deformasyon titromoalonin udma zolaglari.
1331,53sm™, 1258sm™, 1205sm™, 1150-1021,66sm™, 926-873,99sm™, 648sm™, C-C rabitolorinin skelet titromolonin udma zolaqlari.

Sis- vo trans izomerlarin qarisigi.

[11].1-izopropil-1-sikloheksen, 1-isopropyl-1-cyclohexene, CoHgs.
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CH ven = 3045sm™, 3021,52sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrik valent titromoalonin udma zolaglari.
3 2958,50-2837sm'1 , CH3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromalonin udma zolaglari.

Scy =1458sm™, 1448sm™, 1438,59sm™, 1381,69 sm™, 1366,67sm™, 721sm™, CH; vo CH, qruplarinda C-H rabitolorinin

H3 deformasyon titromolonin udma zolaglari.
8c=1381,69 sm™, 1366,67sm™, 1140sm™, izopropil grupunun saciyysvi(skelet) udma zolaglari.
ve=c =1664,97sm™, 1651sm™,C=C rabitosinin valent titromolonin udma zolaglari.
OcH =1307sm™* ikigat rabitonin R1R,C=CHR; trans vaziyyatinda ikiqat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromoalonin
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udma zolagx.
8cn=959sm™, 918sm™, ikigat rabitonin R;R;C=CHR; sis voziyystindo ikiqat rabitoya bagli C-H rabitelorinin geyri-miistovi deformasyon titromolonin

udma zolaglar1.

1334,65 sm™, 1326sm™, 1307sm™, 1288,65sm™, 1268,74sm™, 1242,91sm™, 1191,65-1176,86sm™, 1123-1011sm™, 890,68-461,64sm™, C-C rabitalorinin
skelet titromoalonin udma zolaqlari.

Bu birlosmo trans qurulusludur.

[12]. 1,4-diizopropil-1-sikloheksen, 1,4-diisopropyl-1-cyclohexene, Ci,Hy;
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ven = 3054,62sm™, 3013sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrik valent titromalonin udma zolaqlari.
2956,89-2837,67sm ™, CH3; vao CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin

CH3 udma zolaglari.
HsC S8cy =1465,57sm™, 1384 sm™, 1366,81sm™, 1360,71sm™, 726,95sm™, CH3 vo CH; qruplarinda C-H rabitolorinin deformasyon

titromolonin udma zolaqlari.

CHs

CHs
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1384 sm™, 1360,71sm™, 1145sm™, izopropil qrupunun saciyyavi(skelet) udma zolaqlart.
ve=c =1667sm™, C=C rabitosinin valent titromolonin udma zolagi.
8cH=1307sm™, ikigat rabitonin R;R,C=CHR, trans voziyystinds ikiqat rabitoys bagli C-H rabitslsrinin miistovi deformasyon titramolonin udma zolagi.
8cn=910sm™, ikigat rabitonin R;R,C=CHR, trans vaziyyatindo ikigat rabitays bagl C-H rabitslorinin geyri-miistovi deformasyon titromslonin udma
zolagi.
1332sm™, 1321sm™, 1289,65sm™, 1242sm™, 1220sm™, 1191-1156,74sm™, 934,68sm ™", 875-454,61sm™, C-C rabitolorinin skelet titromolonin udma
zolaqglari. Bu birlogsmo trans qurulusludur.

[13]. 1-metil-1-siklohepten, 1-methyl-1-cycloheptene, CgHy,y
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ven =3042sm™, 3004,54sm™, ikigat rabitoye baglh C-H ikigat rabitoys bagli C-H rabitolerinin asimmetrik valent titromslonin
udma zolaglart.
CH,
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2964,51-2849,69sm™ CH3; va CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalonin udma zolaqlart.

ve=c =1668sm™, 1637,96sm™, C=C rabitosinin valent titromolonin udma zolaqlar1.

Scp =1444,71sm™, ikigat rabitonin tosirindon CH3z vo CH; qruplarinda C-H rabitslorinin deformasyon titromoalonin udma zolagi.

Scy = 841sm™, 798,92sm™, 790sm™, ikigat rabitonin R;R,C=CHR; vaziyyatinds ikigat rabitays bagl C-H rabitslorinin geyri-miistovi deformasyon
titromolonin udma zolaglari, miistovi deformasyon titromoalonin udma zolaglar1 miisahido olunmurlar.

1340,83 sm™,1330,55 sm™, 1273,99sm™, 1222sm™, 1168-945,72sm™, 599-473,90sm™, C-C rabitolorinin skelet titromolonin udma zolaqlari. Sis-, trans
izomerliyi miisahido olunmurlar.
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Il FOSIL
DIENLOR, TRIENLOR, TETRAENLOR

Dienlordo[1-31] alkenlori saciyyslondiron udma zolaglari demok olar ki galir.
Bununla borabor olaraq mohz dienlors xas olan olavo udma zolaqglar1 da omolo
galir vo saciyyovi xarakter alir. Ilk nozora carpan ikigat rabitolori birlogdiran
karbon atomlarma bagli C-H rabitslerinin yiiksok enerji sahasinde 3000 -3100sm™
intervalinda asimmetrik valent tiwmolorinin udma zolaglarinin intensivliklorinin
bOylimasi va iki vo daha ¢ox piklordon ibarat zolaglar seriyasi soklindo miisahido
olunmasidir.

Diyenlarin kiinc vaziystini[2,3,6,7,18,19,21-24,26,29-31], ebco do araliq dienlori
qgosma va geyri-qosma olaraq névlors ayiraq vo ayrica arasdirag;

Dienlorin kiinc qogma voziyyati [6,7]

Dienlarin kiinc geyri-qosma Vaziyyati[2,3,18,19,21-24,26, 29-31]
Dienlarin kiinc araliq qosma Vvaziyyati[1,8,9,10-14]

Dienligarin kiinc araliq geyri-qosma vaziyyati[5,20,25-27]

AEEI A

Dienlorin araliq qosma vaziyysti[4,15-17]

6. Dienlorin araliq geyri-qosma voziyyati[28]
1,3-butadienin téromolorinin vo digor araiq qosma vaziyyatido olan alifatik dienlo-
rin IQ spektrlorinin analizi gdztordi ki, qosma vaziyyatinda olan dienlords ikiqat
rabitolorin delokallasmas1 sobabindon onlarm IQ spektrlori kiinc geyri-qosma va-
ziyyotindo olan dienlorin spektrlorindon xeyli miirokkobdir. Kinc geyri-qosma
dienlorin IQ spektrlorina nazer salaq;
Dienlarin kiinc qosma vaziyyati [6,7]. Aydindir ki, bu bidsmolor butadien o
onun toromoloridir.
Dienlorin kiinc qosma vaziyystinds ikiqat rabitoys bagli C-H rabiblorinin asim-
metrik valent titbmolorinin udma zolaglari v4=3100-3000sm™ intervalinda, sim-
metrik valent titbmolorinin udma zolaqlart iso V= ~2975sm™ otrafinda orta in-
tensivlikli piklor kimi miisahide olunurlar. v,= ~2975sm™ udma zolag1 bir qayda
olaraqg metilen qruplarmin valent titsmolorinin daha intensiv udma zolaqlar ilo
ortliirlor. ikigat rabitonin 6zii ise ve-c = ~1638-1645sm™ intervalinda intensiv
udma zolaqgalr1 kimi miisahid olunurlar. Karbonil, fenil kimi xromofor qruplarla
gosma voziyyatindo bu udma zolaqglar1 asag1 enerji sahasina torof siiriisiir vo uygun
olaraq ve—c = ~1660-1580sm™ vo ve—c = ~1625sm™ giymotlorini alir.
Ikigat rabitoya bagli C-H rabitolorinin miistovi vo qeyri-miistovi deformasyon tit-
romolorinin udma zolaglar1 miivafiq olaraq misti deformasyon titromolarindo
Son = 1420-1410sm™, 1300-1290sm™ qeyri-miistovi deformasyon titromolorinda
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1S9 Ocy = 995—9858m'1, Son = 915-905sm™ intervallarinda intensiv udma zolaglar
verirlor. Qeyri-mistovi deformasyon titbmoalorinin udma zolaqlar1 yiiksok inten -
sivliklari ila segilirlor. Qeyri-mistovi deformasyon titromolorinin obertonlari
1850-1800sm™ intervalinda miisahido olunurlar. Gériindiiyil kimi bu tip diendrin
1Q spektrlori prinsip etibart ilo kiinc voziyyatinda olan alkenlorin spektrlorindon elo
do forqlonmirlor.
e 2-metil-1,3-butadien birasmosinin[6] IQ spektrlorine nozar salaq;
e vcy=3084,63sm™, 3007sm™, ikigat rabisys bagli C =C rabitays bagh C-H
rabitolorinin valent titromolorinin udma zolaqlari
e vcy=2977-2860sm™, CH; grupunda C-H rabitalorinin asimmetrik o sim-
metrik valent titromolorinin udma zolaglari
e 1789sm™, ikigat rabitonin kilnc qosma voziyyatinds ikqat rabitays baglanmus
C-H rabitslorinin obertonu
e vcc=1638sm™, 1597,50sm™, C=C rabitalorinin valent titromalorinin udma
zolaglar
o 8cny=1413,59sm™, ikigat rabisnin nin kinc qosma voziyyotindo ikigat
rabitoys bagli C-H rabitalorinin miistovi deformasyon titromolorinin udma
zolaglari
e 5c4=980,56sm™, 890,96sm™, ikigat rabiénin kiinc qosma Voziyyotindo
ikigat rabidt yo baglhh C-H rabitolorinin  geyri-mistovi deformasyon
titromoalorinin udma zolaglari
o §cy=1461sm™, 1437,90sm™, 1373,71sm™, 1308,52sm™, meti grupunda C-H
rabitolorinin deformasyon titromolarinin saciyyavi udma zolaqlari
e 1067sm™, 951sm™, 757,89sm™, C-C rabitolorinin skelet titromslorinin udma
zolaglar
Ogor biz 2,3-dimetil-1,3-butadien[7] birlosmosinin IQ  spektrini, 1-buten
birlosmosinin spektri ilo miizayisa etsok onlarin prinsipca farqlonmadiyini gorarik.
Alkenlorin IQ spektrlorindon yegano forqi ise bu dienlordo 3000-3100sm™ udma
zolaginin intensiv vo iki yerdo miisahido olunmasidir. Qeyd etmok lazimdir ki, gaz
halinda olan alkenbrdo( etilen, propen w butendo ) bu udma zolaqglar1 dublet &
triplet seriyalarindan ibarotdir.
[CR;R,=CH-CH=CR3R4] tip dienbrdo miistavi deformasyon udma zolaqlar1 yox -
dur, mistevidon konar deformasyon udma zolaglari iss 950-790sm™, intervallarin-
da miisahido olunurlar.
Dienlorin kiinc geyri-qosma voziyyati [2,3,18,19,21-24,26,29-31].
Kiinc geyri-qosma vaziyyati olan dienlorin 1Q-spektrlori kiinc qosma vaziyyotido
olan dienbrin spektrlorindon miioyyon godor sadosliyi ilo forglonir. Kiinc geyri -
qosma wziyyati olan dienlorin kiitlasi boylidiikco, yoni qosma voziyyatlori bir -
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birindon uzaqlasdiqca qosma Vvoziyyatindon formalasmis udma zolaqglari #dricon
itir.
1,5-heksadien[2] CH,=CH-CH,-CH,-CH=CH, birlosmosinin IQ spektrlorino nozor
salag.
e vcy=3079,77sm™, 2099,60sm™, ikigat rabitys bagli C -H rabitslorinin
valent titromolorinin udma zolaqlar1
e vcy=2979,86-2845sm™, metilen qruplarinda C-H rabitslorinin asimmetrik
vo simmetrik valent titromolorinin udma zolaglari
e 1981sm™, 1827sm™, ikigat rahit nin kiinc wziyystinde ikqat rabitayo
baglanmig C-H rabitalorinin obertonlari
o vcc=1641,76 sm, C=C rabitolorinin valent titromalorinin udma zolaglar
o §cy=1417sm™, 1297sm™, geyri-qosma voziyyatinds ikigat rabitayo bagh
C-H rabitslorinin miistovi deformasyon titromolorinin udma zolaglari
e §c4=993sm™, 911sm™, ikigat rabiblorinin kiinc geyri-qosma voziyyatindo
ikigat rabit yo baghh C-H rabitolorinin geyri-mistovi deformasyon
titromoalorinin udma zolaglari
o 3cy=1438,85sm™, 1325,65sm™, 1245,98sm™, 1210,86sm™, 772sm™, metilen
qruplarinda C-H rabitslorinin deformasyon titromalorinin saciyyavi udma
zolaglari
e §cy=1126sm™, ikigat orta veziyyatdo rabitays bagli C-C rabitolorinin skelet
titromoalorinin udma zolaglari
e 831,69sm”, 647,99sm™, 553,60-455sm™, C-C rabitri nin skelet
titromoalorinin udma zolaglari
1,4-Pentadien[3] misalinda bu tipli kiinc geyri-qosma vaziyyatinda olan dienlarin
analizindon aydm olur ki, bu birlosmalorin I1Q spektrlori nisbaton sadoliyi ilo
secilir ki, bu da birlogsmoads qosma vaziyyatinin olmamasidir.
Dienloarin kiinc va araliq ikigat rabitalorin qosma vaziyyatlori[1,8,9,10-14]
Kimyovi formuldan goriindiiyii kimi bu tip dienlordo alkenlorin hom kiinc
[CH,=CHR-], hom do araliq voziyyastlorino [RCH=CH-R;] uygun fragmentlor var,
ona gors bu tip dienlarin udma zolaqglar1 zanginliyi va intensivliyi il se¢ilir, qogma
voziyotinda isa yeni alavalor va doyisikliklar olur. Ikigat rabitonin kiinc voziyyatin-
do ikiqat rabitoya bagli C-H rabitslorinin miistovi deformasyon titromolori
1420-1410sm™ ,1300-1290sm™, geyri-miistovi deformasyon titromolor iso
995-985sm™, 915-905sm™ intervallarinda orta intensivliys yaxin Vo intensiv udma
zolaglart kimi miisahids olunurlar. Ikiqat rabitonin araliq vaziyyarinds sis- Vo trans
izomerlorinin miistovi vo geyri-mustovi udma zolaqlari amalo golir. Sis- voziyyati
liclin miistovi vo geyri-miistovi udma zolaglar uygun olaraq 1420-1400sm™
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730-620sm™, trans wziyyoti ticiin 1310 -1290sm™ , 980-960sm™ intervallarinda
gorundrlar. Intervallarin qiymatlarindon aydin olur ki, dienlarin kiinc qosma vaziy-
yatindo kiinc alkenlorin vo araliq alkenlorin sis halinda udma zolaglar1 bir-birina
cox yaxindirlar ,trans halinda isa kifayat qodor forglidirler vo intensidirlar, ona gors
dienlarin IQ spektrlorinin identifikasiyas1 zamani trans voziyyatlorin aragdiriimasi-
na dcttinlik verilmasi magsadouygundur.

|Q-spektroskopiyanin komayi ilo dienlards ikiqat rabitolorin har ikisinin

geyri-kiinc araliq vaziyyatinda vo kiinc vo araliq vaziyyatlorindo olmasi hallarinin
arasdirilmas: munkundur.

Sis-1,3-pentadien[9], CH,=CH-CH=CH-CH,, 1Q-spektrlorini arasdiraq.

e vcy=3085,95sm™, 3021sm™, ikigat rabitbys bagl C-H rabitoslorinin valent tit-
romalorinin udma zolaqlari

e Vvcy=2991-2862sm™, CH, grupunda C-H asimmetrik w simmetrik valent
titromoalrinin udma zolaqlari.

e 1985-1728sm™, ikgat rabitoyo bagli C-H rabibrinin qeyri -miistovi
deformasyon titromalorinin obertonlari.

e vc-c=164581sm™?, 1594,75sm™, C=C rabitolorinin valent tit-romolorinin
udma zolaqlari.

o §cy=996sm™, 902sm™, ikigat rabitenin kiinc voziyyatinds ikigat rabitoys bagh
C-H rabitalorinin geyri-mistovi deformasyon titromolorinin udma zolaglari,

e mistovi deformasyon titromolarinin udma zolaqglart miisahido olunmur.

o 3cy=1294sm™, araliq ikigat rabibnin sis qosma voziyystindo ikiqat rabitoyos
bagli C-H rabitalorinin miistovi deformasyon titromolorinin udma zolagi.

o 3cy=773sm™*, 621,65sm™, araliq ikigat rabamin sis qosma vaziyystindo
ikigat rabibys bagli C-H rabiblorinin miistovi deformasyon titomslorinin
udma zolaqlari.

o 3cy=1433sm™, 1383sm™, 1357,97sm™, 1268,80sm™, 1249sm™, metil
gruplarinda C-H rabitslarinin deformasyon titromslarinin udma zolaglari.

o §cy=1162,99sm™, 1115sm™, 515,93-475,82sm™, C-C rabitolorinin skelet
titromoalorinin udma zolaglari.

1,3-heksadienin[1], CH,=CH-CH=CH-CH,-CHs, 1Q-spektrlorini arasdiraq.
1,3-heksadiends ikiqat rabitoya bagli carbon atomlarina birloson C-H rabitolorinin
valent titromolorinin orta va intensiv udma zolaqlari ti¢ yerda 3087sm™, 3038sm™,
3008sm™-do goriiniirlor. Dienlorin qosma voziyyoti hom do C=C rabiblorinin
valent titromolorinin udma zolaglarin sayini artirir vo intensivliklorini bdyiidiir.
Orta intensivlikli bu udma zolaqlar1 1590-1700sm™ intervalinda miisahido olunur-
lar va 1,3-heksadiendo 1602sm™ va 1654sm™ -do iki intensiv udma zolaqlar1 gorii-
niir. 1,3-dienlor sirasinda obertonlar 1700-1900sm ™ intervalinda 3 yerda

244



245

(1,3-heksadiendo 1842,98sm™, 1796,50sm™, 1717,57sm™), ikigat rabitolorin valent
titromolorinin udma zolaqlart iso 1653,70sm™, 1602sm™-do miisahido olunurlar.
Scy =1414sm™, 1,3-heksadien molekulunda ikigat rabtiin CH ,=CHR kinc
vaziyyatinda ikigat rabitoys bagli C-H r-nin misbvi deformasyon titromalorinin
udma zolagi, CHR;=CHR, orta trans voziyyati ilo tist-iisto diisiir. 8c;=1002sm™,
896,68sm™, 1,3-heksadien molekulunda ikigat rabitinnin CH ,=CHR kiinc
voziyyatindo ikigat rabitoyo bagli C-H r-nin missvidon konar deformasyon
titromolorinin udma zolaglaridirlar.
1,3-heksadien molekulunda ikigat rabibnin CHR ;=CHR, orta \oziyyatindo sis
izomerina uygun udma zolaglart miisahido olunmur.
Scy=1294sm™, 1,3-heksadien molekulunda ikigat rabitonin CHR;=CHR, orta trans
voziyyatindo ikiqat rabitoys bagli C-H r-nin mistvi deformasyon titromolorinin
udma zolagi, CH,=CHR kiinc vaziyyati ilo tist-Usto diisiir.
Scu= 949,68sm™, 1,3-heksadien molekulunda ikigat rabisnin CHR ;=CHR, orta
trans vaziyyatinds ikiqat rabito Yo bagli C-H rabitalorinin geyri-mistovi deformas-
yon ttromelerinin udma zolagidir. 8¢,=843sm™, 775,92sm™, 641,65sm™,
1,3-heksadien molekulunda ikigat rabitoys bagli C-H rabitalarinin saciyyavi geyri-
mustavi deformasyon titromalorinin udma zolaqlardir.
1,3-Heptadien[8]
e vc=3085,95sm™, 3009sm™, ikigat rabitoys bagli C-H rabitolorinin valent tit-
romoalorinin udma zolaqlari
e ikigat rabibnin k Unc wziyyatindo ikqat rabitoys baglanmis C -H rabibnin
obertonlar1 1982-1763sm™
e vcc=1653,71sm™?, 1602sm™, C=C rahitorinin valen titromalorinin udma
zolaglandirlar
o 5cny=1412,92sm™, 1,3-heptadien molekulunda ikigat rabislerinin CH ,=CHR
klinc vaziyyatinds ikiqat rabitoys bagl C-H rabitosinin mistovi deformasyon
titromolorinin udma zolagi
e 8cy=1001sm™, 1,3-pentadien molekulunda ikigat rabistnin CH ,=CHR kiinc
Vaziyyatinds ikigat rabitoys bagli C-H rabitalorinin antimiistovi deformasyon
ttromolorinin udma zolagidir
e 3cy=697,50sm™, 1,3-pentadien molekulunun sis wziyystindo ikiqat rabitaya
bagli C-H rabitslorinin antimiistovi deformasyon ttromolorinin udma zolagi
o 8cy=1304,95sm™, 1,3-pentadien molekulunun trans voziyyotindo ikiqat rabito-
ya bagli C-H rabitasinin deformasyon ttromoalarinin udma zolagi
o 3cy=1180,56sm™, 948,98sm™, 896sm™, 816sm™, 697,50sm™, 773sm”,
623sm™, 1,3-pentadien molekulunda ikigat rakiyo bagli C -H rabibsinin
deformasyon titromolorinin udma zolaqlari

245



246

o 3cn=1448,77sm™, 1433,86sm™, 1377,80sm™, 1268,80sm™, 1249,71sm™, metil
gruplarinda C-H rabibsinin deformasyon ttromalarini saociyyslondiron udma
zolaglari

Analizdon goriindiiyli kimi ikigat rabitalorin kiinc vo araliq qosma voziyyatlorinda
olan alkenlords ikiqat rabitalori birlogdiron karbon atomlarina bagl C-H rabitolori-
nin yiiksok enerji sahosinda vc=3000-3100sm™ intervalinda saciyyavi asimmetrik
valent tiromoalorinin iki ya {i¢(1,3-dienlor siras1) pikdon ibarat olan udma zolagla-
rinin intensivlikdri boyiiyir. 8cy=915-900sm™, udma zolaqlaried hallarda
miisahido olunmurlar. Bu udma zolaglar1 kiinc dienlarinin(1,3-pentadien) sis-
gosma wziyyatlorindo intensiv piklor soklindo aydin goriinsolor do[8], trans
Vaziyyatinds miisahide olunmurlar.

[CH,=CH-(CH,)n-CH=CH,] ikiqgat rabitslari kiinc vaziyyatindo olan dienlordo
C-H rabitlorinin miistovi vo miistovidon konar deformasyon titromolarinin udma
zolaglar1 bir gdor doyismoklo osason alkenlordo oldugu kimi qalir. Obertonlar
1850-1800sm™*, miistavi deformasyon titromalorinin udma zolaqlari
8cn=1430-1410sm™, 1310-1290sm™, miistovidon konar dcn= 995-980sm™,
915-900sm™, intervallarinda miisahids olunurlar.

[CH,=CR;-(CH,)n-CR=CH,] tipli dienlordo 1310-1290sm™, mistovi udma zolag1
miisahido olunmur miistaviden kenar udma zolaglari isa bi yerdo 900-880sm™ aras1
goruindrlor.Ikigat rabitolorindon biri ya har ikisi orta voziyyatdo olan dienlords sis-
Vo trans izomerlik yaranir. Miiasir spektrometrlor bu izomerliyi ayirmaga imkan
verir. Sis veziyyatinde miistovi udma zolaglar1 1420-1400sm™, antimiistavi
730-660sm™, trans oziyyotinde ise miistovi udma zolaglar1  1320-1290sm™,
mistoviden kenar 980-960sm™, intervallarinda miisahids olunurlar.

Dienlordo ikiqat rabitolorin KUnc va araliq geyri-qosma vaziyyatlori[5,20,25-27]
1,5-heptadien, [5], CH,=CH-CH,-CH,-CH=CH-CHj5 birlogsmoasinin IQ spektrlorini
arasdiraq

e vy =3079sm™, 3021,62sm™, 2998,95sm™, ikigat rabibys bagh C -H valent
titromoalorinin udma zolaglari

e vcy =2978,83, 2857sm™ , metil \» metilen qruplarinda C -H rabiblorinin
asimmetrik vo simmetrik valent titromolorinin udma zolaqlar1

e 2001-1714,62sm™, ikigat rabdlyo bagli C -H rabidlorinin qeyri -miistovi
deformasyon titromolarinin obertonlari

e Ve-c=1640,97sm™, ikigat rabitonin valent titromalarinin udma zolaglari

o dcy =1415,83 sm™, 1,5-heptadien molekulunda kiinc aziyystindo ikiqat
rabitoys bagli C-H rabitalorinin mistovi deformasyon titromalorinin udma
zolaglar
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Scy =992sm™, 910,78sm™, 1,5-heptadien molekulunda kiinc aziyystinds
ikigat rabitoyas bagli C-H rabibsinin geyri-mistovi deformasyon titromolos -
rinin udma zolaglari
e 8¢y =701sm™, 1,5-heptadien molekulunun sis veziyyetindo ikiqat rabitoyo
baghi C-H rabislorinin geyri -mistovi deformasyon titsmolorinin - udma
zolaglar
e 3¢y =1301,72sm™, 1,5-heksadien molekulunun trans aziyystinde ikigat
rabitoyo bagli C-H mistovi deformasyon titromolorinin udma zolaqglari
o 8¢ =965sm™, 1,5-heptadien molekulunun trans voziyyotinde ikigat rabitoyo
bagli C-H rabislorinin geyri -mistovi deformasyon titsmolorinin  udma
zolaglar
e 3¢y =637sm™, ikigat rabitys bagli C-H rabitelerinin sis vaziyystinds geyri-
mustovi deformasyon titromolorinin udma zolaglar
o Jdcn=1450sm™, 1438,57sm™, 1377,81sm™, 1340sm™, 1241,80sm™,
CHj3 vo CH; gruplarinda C-H rabitslorinin deformasyon titromalorinin udma
zolaglari
o 1124-1042,83sm™, 854sm™, 785sm™, 554 sm™, 467sm™, 1,5-heptadien
molekulunda C-C rabitslorinin skelet titromolorinin udma zolaglari.
Dienlords ikiqat rabitolorin araliq qosma voziyyatlori[4,15-17]
Araliq qosma wziyyat do olan dienbrdo[ 4,15-17], sis- vo trans izomerlorinin
olmasina goro onlarin spektrlori xeyli miirokkob vo qarisiq formada olur. Xiisusi
Ilo geyd etmok lazimdir ki, hom sis-, hom do trans izomerlorin miistovi vo qeyri-
mistovi deformasyon titromalorinin udma zolaglart mixtslif qosma dienlordo ¢ox
genis intervalda doyiso bilirlor. Burada 1,3-butadiendon vo onun téromolorindon
forqli olaraq ¢ox diqgatli vo ehtiyath olmaq lazimdir. Masalon 2,4-heksadiendo[4]
oldugu kimi yiiksok enerji saho sindos ikigat rabitoni birlogdiron karbon atomlarina
bagli C-H rabiblorinin asimmetrik valent tiromolorinin orta in tensivlikli udma
zolag1 birdir 3019sm™ | abertonlar 1937,82sm™, 1850sm™. Otra enerji sabsinda
C=C rabitlorinin valent titromolorino xas olan udma zolaglar1  yuxar1 enerji
sahosino torof siiriisiir » zolaglar seriyasi (1628 sm?,  zoif, 1666sm™, orta
intensiklikli., 1685sm™, zoif) formasim alir. Ikigat rabiti birlosdiron karbon

atomlarina bagli CHolorabmt deformas yon mist vi tnolorini
sociyyolondiron orta intensivlikli udma zolaqlari dord yerdo ~1444sm™-do,
~1407sm™*-do, ~1374sm™-do, ~1304sm™-do, geyri-mdstovi titromolorini

saciyyolondiren intensiv udma zolaglar1 is 892 sm™-do cox intensiv, 944sm™ vo
926sm™ intensiv dublet, 817sm™, 702sm™ intensiv udma solaglarmi sklindo
miisahido olunurlar.
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Spektrlorin analizindon goriindiiyti kimi araliq qosma vaziyyatindo olan dienlorin
udma zolaglar1 c¢oxlugu ovmiirokkobliyi ilo secilir. Eyni voziyyotlo biz 1,3 -
butadiennin toromolarinin IQ spektrlorini arasdirarkon do rastlasmisdiq.
Sis-2-trans-4-heksadien[15], CH3;-CH=CH-CH=CH-CH;  birlosmosinin  IQ
spektrlorino nozor salag;

e vcy=3019,59sm™, ikigat rabitoys bagh C-H ikiqgat rabitoys bagli C-H valent

titromoalorinin udma zolaglari

Ven=2960,61-2854,99sm™, CH, qruplarinda C-H rabitslorinin asimmetrik vo
simmetrik valent titromalorinin udma zolaglar

2011,57-1733,67sm™, ikgat rabite baglanmus C -H rabilorin qeyri -
mustovi deformasyon titromolaorinin obertonlari

ve=c=1655,87sm™, 1614sm™, ikigat rabidnin valent titsmolorinin udma
zolaqlart.

Scy=1407sm™, sis-2-trans-4-heksadien molekulunun sis wziyyatindo ikiqat
rabitoys bagli C-H rabiblorinin mistovi deformasyon titromolorinin udma
zolaglari.

8cy=702sm™, sis-2-trans-4-heksadien molekulunun sis aziyyatinds ikiqat

ikigat rabdto baghh C -H rabdtorinin geyri -mistovi deformasyon
titromolorinin udma zolaglari.

8cny=1305sm™, sis-2-trans-4-heksadien molekulunun trans wziyyatindo iKi-
gat rabitoys bagli C-H rabitalorinin mistovi deformasyon titromolarinin ud-
ma zolaglari.

8cy=980sm™, sis-2-trans-4-heksadien molekulunun trans Vaziyyetindo ikigat
rabitoyo bagli C-H rabiblorinin geyri -mistovi deformasyon titromolorinin
udma zolaqglart.

8cy=943sm™, 926sm™, 816sm™, sis-2-trans-4-heksadien molekulunda ikigat
rabitoys bagli C-H rabiblorinin mistovi deformasyon titromalorinin udma
zolaglari.

Scn=1444sm™, 1374sm™, 1278,99sm™, 1236sm™, metil qruplarmnda C-H
ikigat rabibys bagli C-H rabiblorinin  deformasyon titbmoalarinin udma
zolaglar1.

Dienlords ikiqat rabitalorin araliq qeyri-qosma vaziyyatlori[28]
2,6-Dimetil-2-sis-6-oktadien[28], CH3-C(CH3)=CH-(CHy,),-C(CH3)=CH-CHj,
maddosinin 1Q spektrlorini arasdiraq.

ven=3032,80sm™, ikigat rabidys bagli CH r -nin ikigat rabitsys bagli C-H
rabitalorinin valent titromalorinin udma zolagi
Ven=2966,77-2859,77sm*, CH, vo CH, qruplarinda C-H rabitslorinin
asimmetrik vo simmetrik valent titromolorinin udma zolaqlar1
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o vc-c=1671sm™, 1646,98sm™, C=C valent titromolorinin udma zolaqglari
e 8cy=814,75sm™, ikigat rabislorin orta wziyyotlerinde C -H rabitslorinin
geyri-mistovi deformasyon titromalorinin udma zolaglari
e §cy=1109sm™, 1078sm™, 984sm™, 886sm™, ikigat rakit yo bagli C-H
rabitalorinin miistovi deformasyon titromolarinin udma zolaqlari
o Scy=1450sm™, 1375sm™, 1347,82sm™, 1311,83sm™, 1230 sm™, 1207sm™,
2,6-dimetil-2-sis-6-oktadien molekulunun CH, qruplarinda C-H rabitslorinin
deformasyon titromolorinin udma zolaqlari
o 1145sm™, 1053sm™, 984sm™, 739,50sm™, 579-461sm™, 2,6-dimetil-2,sis-6-
oktadien molekulunda C-C rabitalorinin skelt titromoalorinin udma zolaglari
Kumuls olunmus dienlor:
Kumulo olunmus dienlori[32,33] basqa dienlordon forglondiron asas cohot onlarin
1930-1970sm™ intevalinda C=C=C qrupunun asimmetrik valentortidptorino
uygun orta intensiv-likli ya da intensiv udma zolaqlar1 vermsi vo ikigat rabitaya
uygun udma zolagi-nin yiiksok enerji sahoasino torof (~ 1700) siirtismosidir. Kumulo
grupunun kunc aatyyatintdos  (CH ,=C=CH-R) vo elektromonfi qruplarla
ovozlonmado (X-CH=C=CHR) bu udma zolaqlar1 dubdlizdo miisahido
olunurlar. Kumuls grupunun araliq voziyyatinds bu udma zolagi bir yerda
1950-1970sm™ intervalinda eyni intensivlilordo goriiniir. 3 -metil-1,2-butadien
[32] misalinda kumulo olunmus dienlorin udma zolaqlarin1 daha otrafli nozordon
kegirok. Biz burada ikiqat rabiteyo bagli C-H rabissinin 3049 sm™-do orta
intensivlikli udma zolagini, CH; qrupunun v,(C-H) udma zolagmin 2984sm™-o,
Schy 1455sm-o, 1365sm™-o, ikiqat rabitonin oziiniin iso 1701sm™-o  qodor
siirisdiiklorini goriiriik. Alkenlorin kiinc voziyyatino (R;,R,-C=CH; ) uygun olaraq
biz 846sm™-ds intensiv d(C-H)geyri-mas. Udma zolagini, & (c-Hymus. Udma zolaglarini i
1455-1365sm™ arast iki yerdo 1444sm™, 1417sm™ -do miisahids edirik.
1455sm™ vo 1444sm™ udma zolqlar1 dublet soklindo olurlar. Eyni zamanda
584sm™ vo 1284sm™ -do nazik , intensiv udma zolaqlari miisahide olunur.
Tetramethilallen[33], (CH3),C=C=C(CHy),;
e Ikigat rabitoys bagli C-H rabitolori olmadigina gora miivafiq udma zolaglar
yoxdur
e vcy=2980,68,-2859sm™ | metil qruplarinda C-H rabitolorinin asimmetrik vo
simmetrik valent titromalorinin udma zolaglar
o Veec=c =1974sm™, 1929,75sm™, kumuk olunmus ikiqat rabitslorinin valent
titromoalorinin udma zolaglari
o 3cy=1442,90sm?,  1369sm™, 1361,54sm™, 1215sm*,  1185,77sm™,
1103,75sm*, 1215sm™, 579sm™, CH; qruplarinda C-H rabitslorinin
deformasyon titromolorinin udma zolaqlari
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e 952,83sm™, 848sm™, 768,83sm™, 700sm™, tetramethilallen molekulunda

C-C rabitalarinin skelet titromalarinin udma zolaglari
Trienlor[34-37]:
Bizim aragdirdigimiz triendrdon 1,3,5 -heksatrien[34] sis- vo trans izomerlorin
qarisigt CH,=CH-CH=CH-CH=CH, kiinc qosma,7-metil-3-metilen-1,6-octatrien
[35], H,C=CH-C(=CH,)-CH,-CH,-CH=C(CHg3), kiinc qosma, 1-Trans-4,9-
dekatrien[36], CH,=CH-CH,-CH=CH-(CH,);-CH=CH, v» 1,5,9-dekatrien,
1,5,9-decatriene[37], CH,=CH-(CH,),-CH=CH-(CH,),-CH=CH, isa kiinc
geyri-qosma Voziyyatindadirlor. Hor sinifdon olan trienin bir niimunasine nazor
salaq;
1,3,5-heksatrien[34](qosma), CH,=CH-CH=CH-CH=CHy,;

e vcy =3088sm™, 3037sm™, 3008,54sm™, ikigat rabibys bagli C-H rabitalori-
nin valent titromoalorinin udma zolaglar.

e 1808,85sm™,1717,82sm™, ikigat rakitin  kinc vo orta Voziyystlorindo
ikigat rabisyo baglanmis C -H rabislorinin geyri-mistovi deformasyon
titromolorinin obertonlart.

e vc-c=1622,89sm™, C=C valent titromolorinin udma zolaqlari.

o 3¢y =1427,67sm™, 1,3,5-heksatrien, molekulunun kiinc wziyyatinds ikiqat
rabitoyo bagli C-H rabitolorinin mistovi deformasyon titlomolorinin udma
zolagi.

o 8c=987sm™, 900sm™, 1,3,5-heksatrien, molekulunun trans veziyyatindo
ikigat rabitoya bagli C-H rabitalarinin geyri-miistovi deformasyon titromolo-
rinin udma zolaglari.

e §cy=686sm™, 1,3,5-heksatrien molekulunun sis wziyyatinds ikiqat rabitoyo
bagli C-H rabitslorinin geyri-mdstovi deformasyon titsmolorinin  udma
zolaglari.

e 5cy=1315,71sm™, 1,3,5-heksatrien molekulunun trans voziyyatinda ikiqat
rabitoyo bagli C-H rabitalorinin geyri-miistovi deformasyon titbmolorinin
udma zolaqlart.

e 3c+=1009,63sm™, 938,93sm™, 590,68sm™, 1,3,5-heksatrien molekulunda
ikigat rabisyo bagli C -H rabitolorinin araliq voziyyatds geyri-mustovi
deformasyon titromolarinin udma zolaqlari.

o dcy=1447sm™, 1353,60sm™, 1278,71sm*, 125353sm™, CH, vo CH
gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.

o 1184sm™, 1130sm™, 713sm™, 539,84-451sm™, 2,4-heksadien molekulunda
C-C rabitalarinin skelet titromoalorinin udma zolaglari.

7-metil-3-metilen-1,3,6-octatrien [35](qosma va geyri-qosma)
H,C=CH-C(=CH,)-CH,-CH,-CH=C(CHy),
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ven=3078,58sm™, 3003sm™, ikigat rabibys bagli C -H rabitslorinin valent
titromolorinin udma zolaglari.

ver=2978-2856sm*, CH, qruplarinda C-H rabilorinin asimmetrik vo
simmetrik valent titromolorinin udma zolaglari.

1978,66-1730sm™, ikigat rabidnin CH ,=CHR kiinc voziyystindo ikqat
rabitoys baglanmis C-H rabitosinin obertonu.

ve=c=1639,98sm™, C=C rabitolorinin valent titromalorinin udma zolaqlari
8ci=1414,86 sm™, ikigat rabi#nin CH,=CHR kiinc wziyyatlorinds C -H
rabitalorinin mistavi deformasyon titromolarinin udma zolagi.

8cy=992sm™, 910,60sm™, ikigat rabitnin CH,=CHR kiinc wziyyatlorinds
C-H rabitslorinin geyri-mistovi deformasyon titromolorinin udma zolaglari.
8cn=1298sm™, ikigat rabinin CHR;=CHR, orta trans ziyyatinde C -H
rabitalorinin mistavi deformasyon titromolarinin udma zolagi.
5cy=967,82sm™, ikigat rabitonin CHR;=CHR; orta trans vaziyyatinda

C-H rabitslorinin geyri-mistovi deformasyon titromalarinin udma zolag.
Scn=635sm™, ikigat rabitonin CHR;=CHR; orta sis vaziyyatlorindo

C-H rabitalarinin geyri-mistovi deformasyon titromalorinin udma zolaglari.
Scn=1454,54sm™, 1434,61sm™, 1350,83sm™, 1263sm™, 1228sm*, CH,
gruplarinda C-H rabitslorinin deformasyon titromoslorinin udma zolaglari.
552sm™, 1-trans-4,9-dekatrien molekulunda C-C rabitolorinin skelet titro-
malarinin udma zolaqglart.

1,5,9-decatriene[37](geyri-qosma), CH,=CH-(CH,),-CH=CH-(CH,),-CH=CH,

ven=3078,82sm™, 3006,96sm™, ikigat rabjp baglh C -H rabitslorinin
valent titromolorinin udma zolaglar

ven=2979,63-2846sm™, CH, gruplarinda C-H rabitolorinin asimmetrik vo

simmetrik valent titromalorinin udma zolaglari

1826,53sm™, ikigat rabitslorin CH,=CHR kiinc vaziyyatindo ikqat rabitaya
baglanmig C-H rabitosinin obertonu

vC:C=164lsm'1, C=C rabitalorinin valent titromolorinin udma zolaglari

Scn=1416sm™, ikigat rabit nin CH,=CHR kiinc oxiyyotlorindo C -H
rabitalorinin mistavi deformasyon titromolorinin udma zolagi

8c=992sm™, 910,60sm™, ikigat rabit nin CH,=CHR kiinc wziyyatlorinds
C-H rabitslorinin geyri-mustovi deformasyon titromalorinin udma zolagi
8ci=1321,72sm™, ikigat rabié nin CHR,=CHR, orta trans wziyyatlorindo
C-H mistovi deformasyon titromolarinin udma zolagi

8cy=969 sm™, ikigat rabst nin CHR;=CHR, orta trans wziyyatlorindo C -H

rabitolorinin geyri-mistovi deformasyon titromolarinin udma zolagi
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o §cy=637sm™, ikigat rabit yo bagh C-H orta siseatyyotlorinde C -H
rabitolorinin geyri-mistovi deformasyon titromalarinin udma zolagi
e dcy=1440sm™, 1243sm™, 722sm™, 1,59-dekatrien molekulunun CH,
qruplarinda C-H rabitalorinin deformasyon titromolorinin udma zolagi
e 554sm™, 1,5,9-dekatrien molekulunda C-C rabitolorinin skelet titromolorinin
udma zolagi
Tetraenlor; [38].
2,6,10,14,18,23-heksametil-2,6,10,14,18,22-tetrakozanheksadien, [(CH3),C=CH-
(CH2)o-]-[-(CH5)C=CH-(CH2)o-Jo-[-CH=C(CH3)-(CH,),[-CH=C(CHs).  ](qeyri-
qosma) birlosmasinin 1Q spektrlorine nozar salagq.
o vcy=3048,83sm™, ikigat #abit bagh C  -H rabitolorinin valent
titromoalorinin udma zolaglari
e vcy=2965-2853,94sm™, CHs; va CH, qruplarinda C-H rabitoslorinin
asimmetrik vo simmetrik valent titromolorinin udma zolaqlar1
e vcc=1667sm™, C=C rabitoslorinin valent titromalorinin udma zolaglari
o dcy =1447sm*, 1381sm™, 1375,71sm™, 1328,84sm™, 1280,66sm™,
1222,75sm*,  741sm*,  2,6,10,14,18,23-heksametil-2,6,10,14,18,22-
tetrakozanheksadien molekulunda 8cy=834,63sm™, ikigat orabit nin
CR;R,=CHR kincaziyystlorindo C  -H rabitolorinin qeyri-mistovi
deformasyon titromolarinin udma zolagi
e 1033,79sm™, 918sm™, 887sm*, 597sm™, 565sm™, 2,6,10,14,18,23-
heksametil-2,6,10,14,18,22-tetrakozanheksadien molekulunda C-C
rabitolorinin skelet titromolorinin udma zolaglar
Polienlor: Bir qayda olaraq 1580-1650sm™-do polienlor v C=C rabitsino xas
olan genis udma zolagi verir. Eyni zamanda ogoar trans ikiqat rabito olarsa
Sc.y =970-990sm™ arasi geyri-mistovi udma zolaglart da miisahide olunurlar.
C=C=CH, tipli birlosmalarinin, halogenavazlonmis téromoalorinds bu udma zolaq-
lar1 1930-1970sm™ intervalinda dublet oklin do goriiniirlor. C-H rabiblorinin
deformasyon titramolorinin iso orta intensivlikli udma zolaglart 5.y = ~850 sm™-
do nozeros garpirlar.1060sm™ udma zolag1 ise C-C rabitalorinin skelet titromalorini
sociyyolondirir.
Dienlarin I0-spektrlarinin analizindan doriindiiyii kimi kiinc geyri-qosma vaziyya-
tinda olan dienlorin udma zolaglar ilo kiinc alkenlarin udma zolaglari arasinda
cox oxsarlig var. Qosma vaziyyatinds olan dienlorin IQ-spektrlari isa zonginliyi vo
mulrakkabliyi ilo segilir ki, bu da gqosma vaziyyati sababindan yeni udma zolaglari-
nin amala galmasi ilo alagadardwr.BUtln dienlords alkenlorda oldugu kimi, ikigat
rabitalorin tasirindon 1460-1380smaras: C-H,1360-400sm™, intervalinda C-C
rabitalarina xas olan alava udma zolaglar: miisahida olunur.
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[1]. 1,3-Heksadien, 1,3-hexadiene, [ CH,=CH-CH=CH-CH,-CH;, C¢H1(]
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BonHosoe uucno (cm-1)

ven =3087sm™, 3037,81sm™, 3008sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrk valent titromolorinin udma zolaglari.
ven =2967-2848sm™, CH3 vo CH, gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaglari.

Scp =1461sm™, 1376sm™, CHs vo CH, gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolagi.

1842,98sm™, 1796,50sm™, 1717,57sm™, ikigat rabitonin kiinc qosma Vvoziyyatinds ikqat rabitoys baglanmis C-H rabitolsrinin obertonlari.

ve=c =1653,70sm, 1602sm™, ikigat rabitoalorin valent titromolorinin udma zolaqlart.
Scn=1414sm™ ikigat rabitonin CH,=CHR kiinc qosma vaziyystindo ikigat rabitoys bagli C-H rabitolerinin miistovi deformasyon titromolorinin

udma zolagi.
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8cr=1002sm™, 949,68sm™, 896,68sm™, ikigat rabitonin CH,=CHR kiinc qosma voziyystindo ikigat rabitoye bagh C-H rabitolorinin geyri-miistovi
deformasyon titromolorinin udma zolaqlart.

Scn=1294sm™, ikigat rabitonin CHR;=CHR, araliq qosma trans voziyyatindo ikiqat rabitoys bagli C-H rabitslorinin miistovi deformasyon
titromolorinin udma zolagi.

1322sm?, 1279,93sm™, 1272,90sm™, 1236sm™, 1179,93-1075 sm™, 843sm™, 775,92sm™, 641,65sm™, 559-461 sm™, C-C rabitolorinin skelet
titromolorinin udma zolaqlari.

Bu birlosma trans qurulusludur.
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[2]. 1,5-heksadien, 1,5-hexadiene, [ CH,=CH-CH,-CH,-CH=CH, , CsH1,].
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VCH =3079,77sm, 2099,60sm™, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.

VCH =2979,86-2845,sm™, CH; gruplarinda C-H rabitalarinin asimmetrk vo simmetrik valent titromoalorinin udma zolaglari.

OcH =1438,85sm, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolagi.

1981sm™, 1827sm™, ikigat rabitolorin kiinc qeyri-qosma Vvoziyyetindo ikqat rabitoye baglanmis C-H rabitolorin obertonlari.

ve=c =1641,76 sm™, C=C ikigat rabitolorin valent titromolorinin udma zolagi.

Scn =1417sm™, 1297sm™, ikigat rabitolorin kiinc geyri-qosma trans voziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon

titromolorinin udma zolaqlari.
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8cn=993sm™, 911sm™, ikigat rabitslerin kiinc qeyri-qosma trans veziyystindo ikigat rabiteys bagh C-H rabitslerinin geyri-mustovi deformasyon

titromolorinin udma zolaqlart.
1325,65sm™, 1245,98sm™?, 1210,86sm™, 1126sm™, 831,69sm™, 772 sm™, 647,99sm™, 553,60-455sm™, C-C rabitolorinin skelet titromolorinin udma

zolaglar1. Bu birlosmas trans qurulusludur.

[3]. 1,4-Pentadien, 1,4-pentadiene, CH,=CH-CH,-CH=CH,, CsHg
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ven =3081,51sm™, 3006sm™, ikigat rabitoys bagli C-H rabitslorinin asimmetrk valent titromalarinin udma zolaqlari.

ven =2980,66-2828sm™, CH, grupunda C-H rabitalorinin asimmetrk vo simmetrik valent titromalarinin udma zolaglari.

Scp =1431,54sm™, ikgat rabitalorin tasirindon CH; qruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolagi.

1979sm™, 1833sm™, ikigat rabitalorin kiinc geyri-qosma Vvoziyyatinds ikqat rabitoys baglanmis C-H rabitolorin obertonlari.

ve=c =1638sm™, C=C ikigat rabitalorin valent titromolarinin udma zolagi.
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Scn=1415sm™, ikigat rabitolorin kiinc qeyri-qosma trans veziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromalorinin
udma zolagi .

8cn=993,81sm™, 914,52sm™, ikiqat rabitolorin kiinc qeyri-qosma trans voziyyatindo ikigat rabitay bagl C-H rabitslorinin miistovi deformasyon
titromolorinin udma zolaqlar: .

1274sm™, 1223sm™, 1145,60-1058,64 sm™, 660-466,71 sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari. Bu birlosmo trans qurulusludur.
[4]. 2,4-heksadien, 2,4-hexadiene, [ CH3-CH=CH-CH=CH-CHs;, CsH1(].
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BonHosoe uncno (cm-1)

ven =3018,65sm™, ikigat rabitoys bagli C-H ikigat rabitoyo bagli C-H rabitolorinin asimmetrk valent titromolorinin udma zolag:.

ven =2960,50-2855sm™, CH; gruplarinda C-H rabitslorinin asimmetrk vo simmetrik valent titromalorinin udma zolaqlari.

Scn =1444sm™(ikigat rabitonin tesirinden), 1374sm™, CHj; qruplarinda C-H rabitolorinin deformasyon titramolsrinin udma zolaglari.

ve=c =1685sm™?, 1655,72sm™, 1627,58sm™, ikigat rabitolorin valent titromolorinin udma zolaglari.

8cn=1407sm™, ikigat rabitolorin araliq qogma trans voziyyetindo ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon  titromolorinin udma zolagr.
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8cn=702sm™, ikiqat rabitolorin araliq qosma trans voziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin geyri-miistovi deformasyon titromolorinin udma
zolagt.

S8cr =1304,90sm™, ikigat rabitolorin araliq qogma sis veziyystindo ikiqat rabitoy bagli C-H rabitslorinin miistovi deformasyon titromalorinin udma zolagi.
Scn=982sm™, 943sm™, 926sm™, 817sm™, ikigat rabitolorin araliq qosma sis voziyystindo ikiqat rabitoys bagli C-H rabitslsrinin geyri-mustovi deformasyon
titromolorinin udma zolaqlari.

1278sm™, 1236sm™, 1141sm™, 749,79sm™, 595-463,65 sm™, C-C rabitslorinin skelet titromolorinin udma zolaqglari. Sis, trans izomerlorin qarisigi.

[5]. 1,5-heptadien, 1,5-heptadiene, [ CH,=CH-CH,-CH,-CH=CH-CHjs, C;H,].
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ven =3079sm?, 3021,62sm™, 2998,95sm™, ikiqat rabitoys bagl C-H rabitslorinin asimmetrk valent titromolorinin udma zolaglari.
ven=2978,83, 2857sm™, CH3 vo CH, gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaglari.
SCH=14505m'1, 1438,57sm™, 1377,81sm™, CH3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlart.
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2001-1714,62sm™, ikiqat rabitslorin obertonlari.

ve=c =1640,97sm*, ikigat rabitalorin valent titromalarinin udma zolagi.

S8cn =1415,83sm™, ikigat rabitonin kiinc geyri-qosma voziyyatinds ikigat rabitayo bagl C-H rabitslorinin miistovi deformasyon titrsmolarinin

udma zolagi.

Scn=992sm™, 910,78sm™, ikigat rabitenin kiinc geyri-qosma voziyyatinds ikigat rabitoys bagli C-H rabitolsrinin geyri-miistovi deformasyon
titromolorinin udma zolaqlari.

8cn=701sm™, araliq ikigat rabitonin sis geyri-qosma voziyystindo ikigat rabitoys bagh C-H rabitolerinin qeyri-miistovi deformasyon titromolorinin
udma zolagi, mustovi deformasyon titromalorinin udma zolaqlar1 miisahide olunmurlar.

1301,72 sm™, araliq ikigat rabitonin trans qeyri-qosma voziyyatinde ikigat rabitoya bagli C-H rabitolorinin geyri-miistovi deformasyon titromoalorinin

udma zolagi.
Scr =965sm™, araliq ikiqat rabitonin trans geyri-qosma vaziyyatinds ikiqat rabitoys bagl C-H rabitolorinin geyri-mistovi deformasyon titromalorinin

udma zolagi.
1340sm™, 1241,80sm™, 1124-1042,83sm™, 854sm™, 785sm™, 637sm™, 554 sm™, 467sm™ C-C rabitslorinin skelet titromolarinin udma zolaglar1.

Sis, trans izomerlarin garigigi.
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[6]. 1zopren, isoprene, CH,=C(CH3)-CH=CH,, CsHg
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ven =2977-2860sm™, CHs grupunda C-H rabitalorinin asimmetrk vo simmetrik valent titromoalarinin udma zolaqlari.

OcH =1461sm™, 1373,71sm™, CH3; grupunda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.

Scp =1437,90sm™, ikgat rabitalorin tasirindon CH3 vo CH; qruplarinda C-H rabitalorinin deformasyon titromolorinin udma zolagi.

1789 sm™, ikigat rabitonin kiinc qosma voziyyatinds ikqat rabitoyo baglanmis C-H rabitolarinin obertonu.

ve=c =1638sm™, 1597,50sm™, C=C ikiqgat rabitolarin valent titromolarinin udma zolaglari.

Scn =1413,59sm™, 1308,52sm™, ikigat rabitonin kiinc qosma veziyystindo ikiqat rabitays bagl C-H rabitslorinin miistovi deformasyon titromalorinin
udma zolaqlari.

8cr =980,56sm™(CH,=CHR), 890,96sm™ (CH,=CR1R,), ikiqgat rabitenin kiinc qosma voziyyatinds ikigat rabitays bagli C-H rabitslorinin
geyri-mustovi deformasyon titromolorinin udma zolaglari.

1067sm™, 951sm™, 757,89sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[7]. 2,3-Dimetil-1,3-butadien, 2,3-Dimethyl-1,3-butadiene, CH,=C(CH3;)-C(CH3)=CH,, C¢Hio
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ven =3094sm™, 3020sm, ikigat rabitoalors bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.

ven =2973-2866sm™, CH3 grupunda C-H rabitalorinin asimmetrk vo simmetrik valent titromalarinin udma zolaglari.

Scr =1450sm™, 1374sm™, CH; gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaglari.

1788 sm™, ikiqgat rabitonin kiinc qosma voziyyatinds ikqat rabiys baglanmus C-H rabitslorinin obertonu.

ve=c =1600sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

Scr=996sm™, 889sm™, ikigat rabitonin CH,=CR3R,, kiinc qosma voziyyotindo ikiqat rabitoyo bagli C-H rabitolorinin qeyri-miistovi deformasyon
titromolorinin udma zolaqlart.

1180,72sm™, 1086sm™, 1034,68sm™, 658,99 sm™, 468,98sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[8]. 1,3-Pentadien, 1,3-pentadiene, CH,=CH-CH=CH-CHjs, CsHg
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ven =3085,95sm, 3009sm™?, ikigat rabitoyo bagli C-H ikiqgat rabitslora bagli C-H rabitslorinin asimmetrk valent titromoalorinin udma zolaglari.

ven =2963-2851,98sm™, CH; grupunda C-H rabitalorinin asimmetrk va simmetrik valent titromalarinin udma zolaqlari.

Scr =1448,77sm™, 1433,86sm™, 1377,80sm™, CH5 qrupunda C-H rabitolarinin deformasyon titramolarinin udma zolaglari.

1982-1763 sm™, ikigat rabitolorin kiinc va araliq veziyyastlorinds ikqat rabitoys baglanmis C-H rabitslorinin obertonlart.

ve=c =1653,71sm ™, 1602sm™, C=C rabitslarinin valent titromolarinin udma zolaglar.

8cn =1412,92 sm™, ikigat rabitonin CH,=CHR kiinc qosma vaziyyatindo ikiqat rabitoyays bagl C-H rabitolorinin miistovi deformasyon titromolorinin
udma zolagi.

8cr=1001sm™, ikigat rabitonin CH,=CHR kiinc qosma veziyyatinds ikiqat rabitoyoye bagh C-H rabitolorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.
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Scr=1304,95sm™, ikigat rabitonin CHR;=CHR; araliq trans- qosma voziyystindo ikigat rabitoyays bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scn =996sm™, 954,76sm™, ikigat rabitonin CHR;=CHR, araliq trans- qosma voziyystindo ikiqat rabitoyays bagl C-H rabitslorinin miistovi
deformasyon titromolarinin udma zolaglari.

Scn =816sm™, 623sm™, ikigat rabitonin CHR;=CHR, araliq sis- qosma vaziyyatindo ikigat rabitayoys bagli C-H rabitolorinin geyri-muistovi
deformasyon titromolorinin udma zolaqglari, miistovi deformasyon titromalarinin udma zolaglart CH,=CHR qrupunun udma zolaqalr1 ilo tist-Usto
distirlor.

1268,80sm™, 1249,71sm™, 1180,56sm™*, 697,50sm™, 773sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

Sis, trans izomerlorin qarigig.
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[9]. Sis-1,3-pentadien, cis-1,3-pentadiene, CH,=CH-CH=CH-CHj;, CsHs
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ven =3085,95sm?, 3021sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromalarinin udma zolaqlari.
ven =2991-2862sm™, CHj grupunda C-H rabitalorinin asimmetrk vo simmetrik valent titromoalarinin udma zolaglari.
Scy =1433sm™, 1383sm™, 1357,97sm™, CH5 grupunda C-H rabitolarinin deformasyon  titrsmolarinin udma zolaglari.
1985-1728sm™, ikqat rabitalors baglanmis C-H rabitolarin obertonlari.

ve=c =1645,81sm™, 1594,75sm™, C=C rabitolorinin valent titromolorinin udma zolaqlari.
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Scr=1294sm™, ikigat rabitonin CH,=CHR kiinc qosma veziyyatinds ikiqat rabitoyoys baglh C-H rabitolorinin miistovi deformasyon titromolorinin
udma zolagi.

Scn =902sm™, ikigat rabitonin CH,=CHR kiinc qosma voziyyatinds ikiqat rabitoyays bagli C-H rabitslsrinin miistovi deformasyon titromalorinin
udma zolagi.

Scn =773sm™, 621sm™, ikigat rabitonin CHR;=CHR, araliq sis- qosma vaziyyatindo ikigat rabitayoys bagli C-H rabitolorinin geyri-miistavi
deformasyon titromolorinin udma zolaqglari, miistovi deformasyon titromoalarinin udma zolaglari, miisahide olunmurlar.

1268,80sm™, 1249sm™*1162,99sm™, 1115sm™, 515,93-475,82sm™, ikigat rabitoyo bagli C-C rabitolorinin skelet titromolorinin udma zolaqlari.

Bu birlogsma sis qurulusludur.
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[10]. Trans-1,3-pentadien, trans-1,3-pentadiene, CH,=CH-CH=CH-CH3, CsHg
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ven =3087sm™, 3033sm™, 3008,98sm™, ikigat rabitayo bagli C-H rabitolorinin asimmetrk valent titromolsrinin udma zolaglari.
veh =2964,62-2852sm™, CH3 grupunda C-H rabitolsrinin asimmetrik vo simmetrik valent titromolsrinin udma zolaglari.
Scy =1449sm™, 1435,62sm™, 1377sm™, CH; grupunda C-H rabitolsrinin deformasyon  titrsmolarinin udma zolaglari.
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1982-1762,77sm™, ikigat rabitolora baglanmis C-H rabitolorin obertonlari.
ve=c =1650,50sm™, 1602sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.

Scn =1412,87sm™, ikigat rabitonin CH,=CHR kiinc qosma voziyyatinds ikigat rabitayoys bagli C-H rabitolorinin miistovi deformasyon titromolarinin
udma zolagi.

Scr = 1001sm™, ikigat rabitonin CH,=CHR kiinc qosma voziyyotinds ikigat rabitoyays bagli C-H rabitolsrinin geyri-mustovi deformasyon
titromolorinin udma zolagi.

Scr=1305sm™, ikigat rabitonin CHR,;=CHR; araliq trans- qosma voziyyotindo ikigat rabitoyeya bagli C-H rabitelorinin miistovi deformasyon
titromolorinin udma zolagi.

8cH=948,67sm™, ikigat rabitonin CHR;=CHR; araliq trans- qosma voziyyatinds ikiqat rabitoyoya bagl C-H rabitolorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

1268,81sm™, 1180sm™, 896,53sm™, 816sm™, 631sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.
Bu birlosmo trans qurulusludur.
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[11]. Trans-2-metil-1,3-pentadien, trans-2-methyl-1,3-pentadiene, CH,=C(CH5;)-CH=CH-CH3;, CsH1,
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ven =3081,69sm, 3052,64sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolaglari.

ven =2989-2854sm™, CH3 gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqglari.

Scn =1447sm™, 1438,60sm™, 1377,95sm™, CHs qruplarinda C-H rabitslorinin deformasyon titromslorinin udma zolaqlart.

1847sm™*,1771,81sm™, ikigat rabitalora baglanmig C-H rabitalarin obertonlart.

ve=c =1658sm™, 1609,67sm™, C=C rabitolorinin valent titromalorinin udma zolaqlar1.

8ch=1014sm™, 992sm™, ikigat rabitonin CH,=CR;R; kiinc qosma voziyystindo ikigat rabitoys bagli C-H rabitolorinin geyri-mistovi deformasyon
titromalorinin udma zolaqlari, miistovi deformasyon titromolarinin udma zolaqlart miisahido olunmurlar.
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Scn=1312sm™, ikigat rabitonin CHR,;=CHR; araliq trans- qosma voziyyotindo ikigat rabitoyoyo bagli C-H rabitelorinin miistovi deformasyon
titromolorinin udma zolagi.

Scr =963sm™, 934sm™, 881sm™, 813sm™, ikigat rabitonin CHR;=CHR; araliq trans- qosma vaziyyatinda ikiqat rabitayaya bagli C-H rabitslorinin
geyri-mistovi deformasyon titromalarinin udma zolaglari.

1231sm™, 1153sm™, 685,72sm™, 493sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

Bu birlosms trans qurulusludur.
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[12]. 2-metil-1,3-pentadien, 2-methyl-1,3-pentadiene,sis va trans izom. qar., mixture of isomers,CH,=C(CH5;)-CH=CH-CHg,
(:GF*lo-
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ven =3090sm™, 3009sm, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.

ven =2975-2859,98sm™, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

Scn =1460,70sm™, 1442sm™, 1375,69sm™, CH3 qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaqlari.

1968,98-1803sm™, ikigat rabitoalora baglanmis C-H rabitalorin obertonlari.

ve=c =1644,51sm, 1607sm™, C=C ikigat rabitolorin valent titromolorinin udma zolaqlari.

Scr=893,53sm™, ikigat rabitonin CH,=CR3R; kiinc qosma voziyyatinds ikiqat rabiteya bagli C-H rabitolorinin qeyri-miistovi deformasyon
titromolorinin udma zolagi, ikiqat rabitonin CH,=CR;R; kiinc qogma vaziyyatinds ikiqat rabitoys bagli C-H rabitslorinin miistovi deformasyon
titromalorinin udma zolaqlart miisahido olunmurlar.
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Scr=1421,87sm™, ikigat rabitonin CHR;=CHR; araliq sis- qosma voziyyatinds ikiqat rabitoyoys bagl C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scy =760-692sm™, ikigat rabitonin CHR;=CHR, araliq sis- qosma vaziyystindo ikiqat rabitoyays bagl C-H rabitslorinin geyri-miistovi deformasyon
titromolorinin udma zolaqlari.

Scn =1294sm™, ikigat rabitonin CHR;=CHR; araliq trans- qosma voziyyatindo ikigat rabitayoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

S8 =987,73sm™, 832sm™,818,50sm™, ikigat rabitonin CHR;=CHR; araliq trans- qosma voziyyetindo ikigat rabitoyays bagli C-H rabitolorinin
geyri-mustovi deformasyon titromolorinin udma zolaglari.

1346,81sm™, 1239sm™, 1103sm™, 1076 sm™, 1037,73sm™, 568,87-471sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlari.

Sis, trans izomerlorin qarigig.
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[13]. 2,4-dimetil-1,3-pentadien, 2,4-dimethyl-1,3-pentadiene, CH,=C(CH5;)-CH=C(CH3;)-CHs, C;H1,
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ven =3083sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrk valent titromalorinin udma zolagy.

ven =2968,56-2857,85sm™, CHg gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.
OcH =1447,75sm}, 1375sm™, CH3 gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.

1774,88sm™, 1694 sm™, ikigat rabitolora baglanmig C-H rabitalarin obertonlart.

ve=c =1657sm?, 1629,53sm™, 1602sm™, C=C ikigat rabitolorin valent titromolorinin udma zolaqlari.
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Ikiqat rabitonin CH,=CR;R; kiinc qosma voziyyatindo ikigat rabits yo bagli C-H rabitalorinin miistovi deformasyon titromalarinin udma zolaglari
misahido olunmurlar.

Scr =888,52sm™, ikigat rabitonin CH,=CR:R; kiinc qosma vaziyystindo ikiqat rabito yo bagli C-H rabitolorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

Ikigat rabitonin CHR=CR1R; araliq vaziyyotinda sis-, trans izomerlar olmur.

Scy =1309sm™, ikigat rabitonin CHR=CR;R; araliq qosma voziyyatinds ikigat rabits ya bagli C-H rabitslorinin miistovi deformasyon titromalorinin
udma zolagi.

8cH=1070sm™, 983sm™, 843,85sm™, 819,52sm™, ikigat rabitonin CHR=CR;R; araliq qosma veziyyatinds ikiqat rabito yo bagli C-H rabitelorinin qeyri-
mustovi deformasyon titromalarinin udma zolaqglari.

1259,97sm™, 1183,77sm™, 1005,63sm™, 694,53-469,55sm™, C-C rabitolorinin skelet titromolorinin udma zolaglarr.

Bu birlosmanin sis, trans izomerlar yoxdur.
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[14]. 1,3-Heksadien, 1,3-heksadiene, CH,=CH-CH=CH-CH,-CH3;, CsH1,
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ven =3087sm™, 3037,82sm™, 3008sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrk valent titromolorinin udma zolaglari.

ven =2967-2848sm™, CH3 vo CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

Scr=1461sm™, 1376,80sm™, CH3 vo CH, gruplarinda C-H rabitslorinin deformasyon titromoslarinin udma zolaglari.

Scr =1439,96sm™, ikigat rabitalorin tasirindon CH3 vo CH, qruplarinda C-H rabitslorinin deformasyon titromoslorinin udma zolagi.
1942,98-1715,57sm™, ikigat rabitolors baglanmis C-H rabitolorin obertonlari.

ve=c =1653,70sm?, 1602,83sm™, C=C ikigat rabitolorin valent titromalorinin udma zolaglari.
OcH =1414sm™, ikigat rabitonin CH,=CR;R; kiinc qosma vaziyyatinda ikiqat rabits ya bagli C-H rabitolorinin miistovi deformasyon titromalarinin

udma zolagi.
8cn =1002sm™, ikigat rabitonin CH,=CR;R; kiinc qosma voziyyatinds ikigat rabito yo baglh C-H rabitslorinin geyri-miistovi deformasyon titromalorinin

udma zolagi.
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Scr=1294sm™, ikiqgat rabitonin CHR=CHR, araliq trans qosma voziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromolorinin
udma zolagi.

Scr =949,68sm™, 896,68sm™,843,40sm™, ikigat rabitonin CHR=CHR; araliq trans qosma vaziyyatinds ikiqat rabitoys bagl C-H rabitolorinin
geyri-mistovi deformasyon titromalorinin udma zolaglari.

1322sm™, 1272,90sm™, 1236sm™, 1179,93-1075sm™, 559-456sm™, C-C rabitolarinin skelet titromalorinin udma zolaglari.
Bu birlosmo trans qurulusludur.
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[15]. Sis-2-trans-4-heksadien, sis-2-trans-4-hexadiene, CH3-CH=CH-CH=CH-CHg;, CsH1,
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ven =3019,59sm?, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolag.
VCH =2960,61-2854,99sm?, CH3 qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.

OcH =1447 52sm*, 1372,67sm™, CH3 gruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolaqlart.

2011,57-1733,67sm™, ikigat rabitoloro baglanmis C-H rabitslerin obertonlari.
ve=c =1655,87sm™*,1614sm™, C=C ikigat rabitalorin valent titromalorinin udma zolaglari.
Scn =1407sm™, ikigat rabitonin CHR=CHR, araliq sis- qosma vaziyystinds ikiqat rabitoys bagli C-H rabitolsrinin miistovi deformasyon titromolarinin

udma zolagi.
Scn =702sm™, ikigat rabitonin CHR=CHR, araliq sis- qosma voziyyotinds ikiqat rabitoys bagli C-H rabitolorinin geyri-miistovi deformasyon

titromolorinin udma zolagi.
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8cn=1305 sm™, ikigat rabitonin CHR=CHR; araliq trans- qosma voziyyotinds ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scr =980sm™, 943sm™, 926sm™, 816sm™, ikigat rabitonin CHR=CHR; araliq trans- qosma vaziyyatinds ikiqat rabitoys bagli C-H rabitslarinin
geyri-mistovi deformasyon titromalarinin udma zolaglari.

1279sm™, 1237sm™, 1141sm™, 1030sm™, 613sm™, 595-451sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.

Sis, trans izomerlorin garigigi.

[16]. Trans-2-trans-4-heksadien, trans-2-trans-4-hexadiene, CH;-CH=CH-CH=CH-CHjs, C¢H,
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ven =3016sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrk valent titromolorinin udma zolagi.

ven =2959,78-2854,79sm™, CHg gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

Scn =1442sm™(ikigat rabitslorin tesirinden), 1375,90sm™, CH; gruplarinda C-H rabitslorinin deformasyon  titromslorinin udma zolaqlart.
2020-1783,77sm™, ikigat rabitolors baglanmis C-H rabitolorinin obertonlari.

ve=c =1684sm™,1627sm™, C=C ikigat rabitalorin valent titromalorinin udma zolaglari.

8¢ =1301,74sm™, ikigat rabitonin CHR=CHR; araliq trans- qosma veziyyatinds ikiqat rabitoyo bagli C-H rabitalorinin miistovi deformasyon
titromolorinin udma zolagi.

Scy =985sm™, 926,90sm™, ikigat rabitonin CHR=CHR, araliq trans- qosma voziyyatinds ikigat rabitays bagl C-H rabitslorinin
geyri-mistovi deformasyon titromalorinin udma zolaglari.

1235,7lsm'1, 7498m'1, C-C rabitalarinin skelet titromolorinin udma zolaglar1. Bu birlosmas trans qurulusludur.
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[17]. 2,5-dimetil-2,4-heksadien, 2,5-dimethyl-2,4-hexadiene, CH3-C(CH3)=CH-CH=C(CH3)-CHj3, CgH14
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VCH =3022,60sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolagi.

Ven =2965-2855,57sm™, CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglarr.

Scn=1444sm™, 1385,64sm™, 1373,63sm™, CH; gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaqlari.

ve=c =1696,77sm?, 1620sm™, C=C ikigat rabitolorin valent titromolorinin udma zolaglart.

Scr =839,72 sm™*,813,65sm™, ikigat rabitonin CHR;=CR;R3 araliq qosma vaziyyatinds geyri-mistovi deformasyon titromoalorinin udma zolaglari,
mustovi deformasyn titromolorin udma zolaglari miisahids olunmurlar.

Scy=1166sm™, 1052sm™, 894sm™, (CHs),C= qruplarinda C-H rabitolsrinin qeyri-miistovi deformasyon titramolarinin udma zolaglari.
1318,99sm™, 1235,71sm™, 749sm™, C-C rabitolorinin skelet titromalorinin udma zolagi. Bu birlosmanin sis-, trans izomerlori yoxdur.
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[18]. 2-Metil-1,4-pentadien, 2-methyl-1,4-pentadiene, CH,=C(CH5)-CH,-CH=CH,, C¢H1g
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ven =3078sm™, 3004sm, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolaglari.

Ve =2973-2852,51sm™, CH3 vo CH, gruplarinda C-H rabitslorinin asimmetrik va simmetrik valent titromalarinin udma zolaglari.

OcH =1451,95sm?, 1432sm™, 1374,56sm™, CH3; vo CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlart.
1832,66-1723sm™, ikigat rabitolors baglanmis C-H rabitolorinin obertonlari.

ve=c =1651,95sm?, 1638sm™, C=C ikigat rabitolorin valent titromolorinin udma zolaqlari.

Scn =1413sm™, 1291sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatinds ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolaqlari.
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e =993sm™, 914sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyotindo ikiqat rabitoyo bagh C-H rabitslorinin qeyri-miistovi deformasyon
titromolorinin udma zolaqlart.

Scr =889,59sm™, ikigat rabitonin CH,=CR;R, kiinc geyri-qosma veziyystindo ikiqat rabitoys bagli C-H rabitslorinin qeyri-mustovi deformasyon
titromolorinin udma zolagi, mistovi deformasyon titromolorinin udma zolaqlart miisahido olunmurlar.

1327sm?, 1311,62sm™, 1269,61sm™, 1224sm™, 1205,80sm™, 1106,79sm™, 1082sm™, 828-452sm™, C-C rabitolorinin skelet titromolorinin
udma zolaglar1.

Bu birlosmanin sis-, trans izomerlori yoxdur.
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[19]. 3-Metil-1,4-pentadien, 3-methyl-1,4-pentadiene, CH,=CH-HC(CH5;)-CH=CH,, CgH,
FETHYL-1.4-PENTADIENET 9% P, . R T i T s —
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ven =3081sm™, 2998,99sm™, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromalarinin udma zolaqlart.

ven =2970,84-2869sm™, CH3 vo CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
8cH=1455,65sm™, 1382sm™, 1368,90sm™, CH; vo CH qruplarinda C-H rabitolorinin deformasyon titromslorinin udma zolaqlart.
1832sm™, ikigat rabitslora baglanmig C-H rabitolarinin obertonu.

ve=c =1635sm™, C=C ikigat rabitalorin valent titromalarinin udma zolagi.

Scn=1412,54sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma veziyyatinds ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.
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Scr=993sm™, 912,99sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyystindo ikigat rabitoya bagl C-H rabitolorinin qeyri-mistovi
deformasyon titromolorinin udma zolaglart.

1283,89sm™, 1264,75sm™, 1136,78-1052,87sm™, 814-457sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.
Bu birlosmanin sis-, trans izomerlori yoxdur.
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[20]. 1,4-Heksadien, 1,4-hexadiene, izomerloarin qarisigi, mixture of isomers, CH,=CH-CH,-CH=CH-CHj;, CsH1,
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ven =3080sm™, 3023,63sm™, 3006,91sm™, ikiqgat rabitayo bagli C-H rabitslorinin asimmetrk valent titromolorinin udma zolaglari.

Ve =2965-2829,64sm™, CH3 vo CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaglari.

OcH =l451,758m'1, 14338m'1, 13788m'1, CH, vo CH; gruplarinda C-H rabitslorinin deformasyon titromalorinin udma zolaglari.
2000-1734sm™, ikigat rabitoloro baglanmig C-H rabitslorinin obertonlari.

ve=c =1638sm™*, C=C ikigat rabitalorin valent titromalarinin udma zolagi.

8cn=1413,63sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma veziyyatinds ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scr=992,90sm™, 911,86sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyotinda ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi
deformasyon titromolorinin udma zolaqlari.
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Ikiqat rabitonin araliq sis qeyri-qosma Voziyyetindo ikigat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromolorinin udma zolaqlar
misahido olunmurlar.

Scr =644sm™, ikigat rabitonin araliq sis- geyri-qosma voziyyatinds ikiqat rabitoys bagli C-H rabitolsrinin qeyri-mistovi deformasyon titromolarinin
udma zolagi.

8cn =1309sm™, ikigat rabitonin araliq trans- geyri-qosma voziyystinds ikiqat rabitoys bagli C-H rabitolsrinin miistovi deformasyon titromolarinin
udma zolagi.

Scr=966sm™, ikiqat rabitonin araliq trans- qeyri-qosma veziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin qeyri-miistovi deformasyon titromolorinin
udma zolagi.

1266sm™, 1199-1037,67sm™, 935,61sm™, 852,57sm™, 736-684sm™, 605,78-458sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.

Sis, trans izomerlorin qarigig.
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[21]. 2-Metil-1,5-heksadien, 2-methyl-1,5-hexadiene, CH,= C(CH3)-CH,-CH,-CH=CH,, C;H,,
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ven =3076sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrk valent titromalorinin udma zolagy.

ven =2971-2849,74sm™, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqglari.

OcH =14463m'1, 1374sm'1, CH3; vo CH; gruplarinda C-H rabitslarinin deformasyon titromolorinin udma zolaglari.

1825,83, 1782,63sm™, ikigat rabitolora baglanmis C-H rabitalorinin obertonlari.

ve=c =1641,87sm*, C=C ikigat rabitalorin valent titromalarinin udma zolagi.

Scn=1416sm™, 1298sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolaqlart.
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Scr = 992,96 sm™, 910,90sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma veziyyatinds ikiqat rabitoya bagl C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolaqlart.

Ikigat rabitonin CH,=CHR vo CH,=CR:R; kiinc geyri-qosma vaziyyatinds ikiqat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromalorinin
udma zolaglar {ist-Usto diistirlor.

Scy =887sm™, ikigat rabibnin CH,=CR;R, kiinc geyri-qosma ‘wziyyotindo ikigat rabitoys bagli C -H rabiblorinin qeyri -mistovi deformasyon
titromolorinin udma zolagi.

1335sm*, 1273,92sm™, 1248,54sm™, 1220,91sm™, 1109sm™, 706,53sm™, 628sm™*, 553-483,99sm™, C-C rabitslarinin skelet titramolorinin udma
zolaqlart.
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[22]. 3-Metil-1,5-heksadien, 3-methyl-1,5-hexadiene, CH,= CH-CH(CHs)-CH,-CH=CH,, C;H1,
SHETHAVL-1 5 HEXADIENE. 99% -
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ven =3078sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrk valent titromalorinin udma zolagy.

ven =2967,92-2839sm™, CH3 vo CH, gruplarinda C-H rabitslorinin asimmetrik va simmetrik valent titromalarinin udma zolaglari.

SCH=1455,518m'1, 1439sm?, 1372,85sm™, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaqlart.
1979sm™,1828,91sm™, ikigat rabitolora baglanmis C-H rabitolorinin obertonlari.

ve=c =1641sm*, C=C ikigat rabitalorin valent titromolarinin udma zolagi.

Scn =1417,80sm™, 1312sm™, 1293,96sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma vaziyyatinds ikiqat rabitoys bagli C-H rabitslorinin

mistovi deformasyon titromalorinin udma zolaglari.

289



290

8cr=992sm™, 912,81sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatinds ikiqat rabitoya bagli C-H rabitolorinin
geyri-mistovi deformasyon titromolorinin udma zolaglari.
1267sm™, 1227,96sm™, 1132,78-1081sm™, 823-507,52sm™, C-C rabitolorinin skelet titromolarinin udma zolaglart.

[23]. 2,5-dimetil-1,5-heksadien, 2,5-dimethyl-1,5-hexadiene, CH,=C(CHj3)-CH,-CH,-C(CH3)=CH,, CgH14
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970 45

[
s3]
[e]
[=3]
(3]
—

178167

121979
899,30

521,05

1055,77

2852 46
1373,83

1445 51

1645 ,64

o
o
[
[22]
[=2]
(o]

307438
88579

3500 3000 2500 2000 1500 1000 500

ven =3074sm™, ikigat rabitoye baglh C-H rabitolorinin asimmetrk valent titromolorinin udma zolag;.
VCH =2969,92-2852sm?, CH3; vo CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
OcH =144551sm*, 1373,83sm?, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaqlart.
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1781,67sm™, ikigat rabitolora baglanmis C-H rabitolorinin obertonu.

ve=c =1648,64sm™, C=C ikigat rabitoalorin valent titromolorinin udma zolag.

Scr =885,79sm™, ikigat rabitolorin CH,=CR;R, kiinc geyr-qosma vaziyyatlorinds ikigat rabitoys bagli C-H ikigat rabitays bagl C-H rabitslorinin
geyri-mistovi deformasyon titromalarinin udma zolagi, miistovi deformasyon titromalarinin udma zolaqlari miisahido olunmurlar.

1298,97sm™, 1219,97sm™, 1157,51-970sm™, 767,50-493sm ™", C-C rabitolorinin skelet titromoalorinin udma zolaglart.

[24]. 1,6-Heptadien, 1,6-heptadiene, CH,=CH-(CH,)3;-CH=CH,, C;H,,
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ven =3078sm™, 2997sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolaglari.

ven =2978-2857,91sm™, CH3 vo CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

Scr =1455,96sm™, 1440sm™, CH; vo CH, gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.
1825,51sm™, ikigat rabitolors baglanmis C-H rabitslorinin obertonu.

ve=c =1641sm*, C=C ikigat rabitalorin valent titromolarinin udma zolagi.
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Scr = 1415sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma veziyyatinds ikiqat rabitoys bagli C-H rabitolorinin

mustovi deformasyon titromalarinin udma zolag:.

Scn = 991,51sm™, 910sm™?, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatinds ikigat rabitays bagl C-H rabitslorinin
geyri-mistovi deformasyon titromalorinin udma zolagi.

1345,81sm™, 1281,83sm™, 1199,95sm™, 1199,99sm™, 846,97-491,96sm™", C-C rabitolorinin skelet titromolorinin udma zolaglar.

[25]. 1,4-Oktadien, 1,4-octadiene, CH,=CH-CH,-CH=CH-CH,-CH,-CH3;, CgH 4.
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ven =3080,61sm™, 3007,55sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolaglari.
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ven=2960-2843sm™, CH; va CH, gruplarinda C-H rabitslorinin asimmetrik va simmetrik valent titromalarinin udma zolaglari.

OcH =1463,98sm, 1456,69sm™, 1433sm™, 1378 sm?, CH3; vo CH; qruplarinda C-H rabitslorinin deformasyon titromoalorinin udma zolaglari.

197 7sm™, 1826,90sm™, ikigat rabitoalora baglanmig C-H rabitalarinin obertonlari.

ve=c =1692sm, 1638sm™, C=C ikigat rabitoalorin valent titromalorinin udma zolaqlari.

Scn =1413sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatinds ikiqat r-ys bagli C-H rabitolorinin

mustovi deformasyon titromolorinin udma zolagi.

8cr=991,68sm™, 911,57sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyystindo ikigat rabitoye bagh C-H rabitolerinin

geyri-mistovi deformasyon titromalarinin udma zolaglari.

Scn=718sm™, ikiqat rabitonin CHR;=CHR; araliq sis- geyri-qosma voziyyatindo ikigat rabitoya bagli C-H rabitolorinin geyri-miistovi deformasyon
titromoalorinin udma zolagi, miistovi deformasyon titromalorinin udma zolaqlart CH,=CHR kunc ikigat rabitonin udna zolaqlari ilo Ust-Usto diisiirlor.
Scn =967,87sm™, ikigat rabitonin CHR;=CHR, araliq trans- geyri-qosma voziyyatinds ikigat rabitays bagl C-H rabitslorinin

geyri-mistovi deformasyon titromalorinin udma zolagi, miistovi deformasyon titromalarinin udma zolaqlari miisahido olunmurlar.

1264sm™, 1225sm™, 1099,68sm ™, 1069sm 776,63-481sm™, C-C rabitolorinin skelet titromalarinin udma zolaqlar1.

Sis, trans izomerlorin garisigi.
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[26]. 1,7-Oktadien, 1,7-octadiene, CH,=CH- (CH,),-CH

CT.
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VCH =3077sm*, 2997sm?, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromolarinin udma zolaglari.

VCH =2977-2856sm™, CH; qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
Scr =1460sm™, 1438,60sm™, CH, gruplarinda C-H rabitslorinin deformasyon titromoalorinin udma zolaglari.

1976sm™, 1824sm™, ikigat rabitolors baglanmig C-H rabitalarinin obertonlari.

ve=c =1640,91sm™, C=C ikigat rabitonin valent titromolorinin udma zolagi.

Scn =1415 sm™, 1299sm™, ikigat rabitenin CH,=CHR kiinc geyri-qosma voziyyatinds ikiqat r-ys bagli C-H rabitolorinin
mustovi deformasyon titromalarinin udma zolaqglari.

8cr=991,53sm™, 910sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyetindo ikigat r-ys bagh C-H rabitolorinin
geyri-mustovi deformasyon titromolorinin udma zolaglari.

1347,91sm™, 1271,50sm™, 1190sm™, 815-653sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[27]. 7-Metil-1,6-oktadien, 7-methyl-1,6-octadiene, CH,=CH-(CH,)3;-CH=C(CH;)-CH3, CoHg;
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FMETHYL-1 6-OCTADIENE, 98%
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VCH =3078,66sm, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromoalorinin udma zolagi.

ven =2969-2857sm™, CHs va CH, gruplarinda C-H rabitslorinin asimmetrik va simmetrik valent titromalarinin udma zolaqlari.

OcH =1440,56sm, 1377sm™, CH; qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlart.

1823,72sm™, ikigat rabitolors baglanmis C-H rabitslorinin obertonu.

ve=c =1674sm™, 1641,52sm™, C=C ikigat rabitolorin valent titromalorinin udma zolaqlari.

Scn =1415,94sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatindo ikigat r-yo bagl C-H rabitslorinin miistovi deformasyon

titromolorinin udma zolagi.

Scr = 990,73sm™, 910sm™?, ikigat rabitonin CH,=CHR kiinc geyri-qosma vaziyyatinds ikigat r-yo bagl C-H rabitslorinin geyri-mistovi deformasyon
titromolorinin udma zolaqlart.
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Ikiqat rabitonin CR,R,=CHR; araliq geyri-gosma Voziyyatinda sis- , trans izomerlori yoxdur.

Ikigat rabitonin CH,=CHR kiinc va CR,R,=CHR; araliq geyri-qosma vaziyyatinda ikiqat rabitoya bagli C-H rabitolorinin miistavi deformasyon
titromolorinin udma zolaqlar1 Gist-Usto distirlor.

Scr =856,52sm™, 834,87sm™, ikigat rabitonin CR,R,=CHR; araliq geyri-qosma Vaziyyatindo C-H rabitslorinin geyri-mistovi deformasyon
titromolorinin udma zolaqlari.

1318sm™, 1282,75sm™, 1226,72sm™, 1114,87sm™, 765,98-553,68sm™, C-C rabitslorinin skelet titramolorinin udma zolaglari.
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[28]. 2,6-Dimetil-2-sis-6-oktadien, 2,6-dimethyl-2-sis-6-octadiene, CH3-C(CH3)=CH-(CH,),-C(CH3)=CH-CHj3, CioH1s

S EAMETHYL-2 CIS BQCTADIENE, 992 T Y
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ven =3032,80sm, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolagi.

VCH =2966,77-2859,77sm}, CH3va CHj; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlart.
OcH =1450sm™, 1375sm?, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaqlari.

1839sm™, 1719,89sm™, ikigat rabitoloro baglanmis C-H rabitslorinin obertonlari.
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ve=c =1671sm*, 1646,98sm™, C=C ikigat rabitolorin valent titromolorinin udma zolaglari.
Ikiqat rabitonin CR;R,=CHR3 araliq geyri-qosma voziyyatlorinds sis-, trans izomerlor yoxdur.

Scy=1311,83sm™, ikigat rabitonin CR;R,=CHR; araliq sis qeyri-qosma Vvaziyyatlorindo C-H rabitolorinin miistovi deformasyon titromolorinin udma
zolagi.

Scn = 814,75sm™, ikigat rabitonin CR;R,=CHR; araliq sis qeyri-qosma voziyyatlorinde C-H rabitolsrinin geyri-mustovi deformasyon titromolarinin
udma zolagi.

1347,82sm™, 1230 sm™, 1207sm™, 1145-886sm™ ,739,50-461sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.
Bu birlosma trans qurulusludur.
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[29]. 1,8-Nonadien, 1,8-nonadiene, CH,=CH-(CH,)s-CH=CH,, CgH3;

A ENONADIENE. 55%
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VCH =3077sm*, 2997sm?, ikigat rabitoys bagli C-H rabitolorinin asimmetrk valent titromolorinin udma zolaqlart.

Ven =2977-2855,83sm™, CH, qruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.

Scn =1461,69sm™, 1439sm™, 728sm™, CH, qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.

1976,59 sm™, 1822,89sm™, 1712sm™, ikiqat rabitolors baglanmis C-H rabitolorinin obertonlart.

ve=c =1640sm™, C=C ikigat rabitalorin valent titromalorinin udma zolagi.

Scy =1415sm™, 1301sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma Voziyyatlorindo C-H rabitolarinin mustovi deformasyon titromolarinin

udma zolaglari. .
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8cy=991sm™, 909sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyystlorindo C-H rabitslorinin geyri-miistovi deformasyon titromalorinin
udma zolaqlari. .

1349,76sm™, 1258sm™, 1182,70sm™, 766,93sm™, 631,63sm™, 522,77sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.

[30]. 1,9-Decadien, 1,9-decadiene, CH,=CH-(CH,)s-CH=CH,, C1qH1s

T9DECADIENE, 98%
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ven=3077sm, 2996,98sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromalorinin udma zolaqlari.
VCH=2977-28555m'1, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaqlari.
OcH =1463sm™, 1439sm?, 724,68sm™, CH; gruplarinda C-H rabitalorinin deformasyon titromolorinin udma zolaqlart.
1977,78 sm™, 1822,58sm™, ikiqat rabitolers baglanmus C-H rabitslorinin obertonlart.

vc=C:164O,76sm'l, C=C ikigat rabitalorin valent titromalarinin udma zolagi.
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Scr=1414,86sm™, 1301,96sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyotlorindo C-H rabitolorinin miistovi deformasyon titromolorinin
udma zolaqlari.

8cH=992sm™, 909sm™, ikigat rabitenin CH,=CHR kiinc geyri-qosma voziyyatlarinds C-H rabitolsrinin geyri-miistovi deformasyon titromolorinin
udma zolaglari.

1351sm™, 1323,58sm™, 1242sm™, 1176sm™, 810sm™, 751sm™, 702sm™, 633sm™, 552sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

[31]. 1,13-Tetradekadien, 1,13-tetradecadiene, CH,=CH-(CH,)1o-CH=CH,, C14H

7 13-TETRADECADIENE. 90% Y, ‘WK’ ‘W
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VCH =3077sm*, 2997sm?, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.

ven =2977,50-2854sm™, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Scy =1465sm™, 1439,76sm™, 721sm™, CH, qruplarinda C-H rabitslorinin deformasyon titromslorinin udma zolaqlart.
1822,68sm™, ikigat rabitolors baglanmis C-H rabitslorinin obertonu.
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ve=c =1641sm*, C=C ikigat rabitalorin valent titromolarinin udma zolagi.
OcH=1414,79 sm? 1301,56sm™, ikigat rabitonin CH,=CHR kinc geyri-qosma vaziyyatlarindo C-H rabitalorinin mustovi deformasyon titromalarinin

udma zolaglari.
Scn=991sm™, 908,85sm™, ikigat rabitenin CH,=CHR kiinc geyri-qosma voziyyatlerinds C-H rabitolarinin geyri-miistavi deformasyon titromolarinin

udma zolaqlari.
1351sm?, 635sm™, 552sm™, C-C rabitolorinin skelet titromalarinin udma zolaqlart.

[32]. 3-Metil-1,2-butadien, 3-methyl-1,2-butadiene, [CH,=C=C(CH3;)-CH3,CsHs].
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BonHoeoe uncno (cm-1)
ven =3049sm™, rabitolorinin skelet titromalarinin udma zolagi.
VCH =2983,76,-2857,51sm™ CHs qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlart.
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OcH =1454,64sm™, 1444sm™, 1363,57sm™, CH3 gruplarinda C-H rabitslarinin deformasyon titromolorinin udma zolaqlari.

Ve=c=c =1964,94sm, kumulo olunmus ikigat rabitslorin valent titromoalorinin udma zolagi.

1701,60 sm™, ikigat rabitoloro baglanmis C-H rabitslorinin obertonu.

Scp=1417 sm™, 1284sm™, ikigat rabitonin CH,=CHR kiinc kiimils vaziyyatlorinds C-H rabitolorinin mistovi deformasyon titromalorinin

udma zolaglari.
Scr =1000,93sm™, 846sm™, ikigat rabitonin CH,=CHR kiinc kiimiils vaziyyatlorinds C-H rabitolorinin mustovi deformasyon titromalarinin

udma zolaqlari.
1192,9sm™, 769,71sm™,694,65sm™, 584sm™, 541,83-456sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.

[33]. Tetramethilallen, tetramethylallene , (CH3),C=C=C(CHjs),, C;H1,
TETRAMETHYLALLENE “97% N
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Ikiqat rabitoys bagli C-H rabitolori olmadigima géra miivafiq udma zolaglar1 da yoxdur.

ven =2980,68,-2859sm™ , CHs gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaqlari.

Scn =1442,90sm(ikigat rabitonin tosirindon), 1369sm™, 1361,54sm™, C-H rabitolorinin deformasyon titramolarinin udma zolaglari.
ve=c=c =1974sm™, 1929,75sm™, kumulo olunmus ikigat rabitalarin valent titromalorinin udma zolaqglari.

12158m'1, 1185,77-5793m'1, C-C rabitalarinin skelet titromolorinin udma zolaglart.

[34]. 1,3,5-heksatrien, 1,3,5-hexatriene, izomerlarin gar., mixture of isomers, CH,=CH-CH=CH-CH=CH,, C¢Hs
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ven =3088sm™, 3037sm™, 3008,54sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrk valent titromolerinin udma zolaglari.

1808,85sm™, 1717,82sm™, ikigat rabitolora baglanmis C-H rabitalarinin obertonlari.

Scn =1447sm™, iki kiinc vo bir araliq ikigat rabitslorin qogsma vaziyyatlorinds ikigat rabitslorin tasirinden CH, vo CH qruplarinda C-H rabitolorinin
deformasyon titromolorinin udma zolaqlari.

Ve=c =1622,89sm™*, C=C ikigat rabitalorin valent titromalarinin udma zolagi.

8cn=1427,67sm™, ikigat rabitonin CH,=CHR kiinc qosma voziyystlorindo ikigat rabitoyo bagli C-H rabitolorinin miistovi deformasyon titromalorinin
udma zolagi.

8¢y =1009,63sm™, 938,93sm™, 900sm™, ikigat rabitonin CH,=CHR kiinc qosma voziyystlorinda ikigat rabitsys baglh C-H rabitslorinin geyri-miistovi
deformasyon titromolorinin udma zolaqlart.

Scn =686sm™, 590,68sm™, ikigat rabitonin CHR;=CHR; sis- araliq qosma vaziyyatindo ikigat rabitayo baglh C-H rabitslorinin geyri-miistovi
deformasyon titromolorinin udma zolaqglari, miistovi deformasyon titromoalarinin udma zolaqlari miisahide olunmurlar.

Scp=1315,71sm™, 1278,71sm™, ikigat rabitonin CHR;=CHR; trans- araliq qosma voziyyatlarinda ikigat rabitoys bagli C-H rabitolorinin mistovi
deformasyon titromolarinin udma zolaqlarii.

8cr=987sm™, ikiqat rabitonin CHR;=CHR; trans- araliq qosma voziyyetindo ikigat rabitoya bagli C-H rabitolorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

1353,60sm™, 1278,71sm™, 1253,53sm™, 1184sm™, 1130sm™, 817sm™, 539,84-451sm™, C-C rabitolorinin skelet titromolorinin udma zolaglarr.

Sis-, trans- izomerlorin qarigig.
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[35]. 7-Metil-3-metilen-1,6-octatrien, 7-methyl-3-methylene-1,6-octatriene, H,C=CH-C(=CH,)-CH,-CH,-CH=C(CHj3),,C1oH1¢
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CH2 ven =3088,82-3004sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromalarinin udma zolaqlari.
ven =2966,97-2858sm™, CH3 Vo CH, gruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromalorinin udma
zolaglari.
I Scny =1439sm™, 1375,94sm™, CHzvo CH, gruplarinda C-H rabitalorinin deformasyon titromolorinin udma zolaglari.
1790sm, ikiqat rabitolors baglanmis C-H rabitolorinin obertonu.
‘ Ve=c =1673sm*, 1643,78sm™, 1633,51 sm™, 1594sm™, ikigat rabitalorin valent titromolorinin udma zolaqlart.
H3C CHj 8cn=1292sm™, ikigat rabitenin CH,=CHR kiinc qosma Vvaziyyatinds ikigat rabitays bagli C-H rabitolorinin miistovi
deformasyon titromoslorinin udma zolagi.
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8cr=989,76sm™, ikigat rabitonin CH,=CHR kiinc qosma voziyyotindo ikigat rabitoyo bagli C-H rabitolorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

Scr =891,96sm™, ikigat rabitonin CH,=CR;R; kiinc geyri-qosma vaziyyatindo ikigat rabitoys bagli C-H rabitolarinin geyri-miistovi deformasyon
titromolorinin udma zolagi, mistovi deformasyon titromolorinin udma zolaglari, CH,=CHR kiinc qosma vaziyyatinda ikigat rabitoys bagl

C-H rabitslorinin udma zolaglari ilo tist-0ista diistirlor.

1331sm?, 1311,62sm™, 1292sm™, 1264,74 sm™, 1235sm™, 1180-1055sm™, 954,84sm™, 824,78-452sm™, C-C rabitolorinin skelet titromolorinin
udma zolaqlari.

Bu birlosmanin sis-, trans- izomerlari yoxdur.
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[36]. 1-Trans-4,9-dekatrien, 1-trans-4,9-dekatrien, CH,=CH-CH,-CH=CH-(CH;)s-CH=CH,, C1gH35

TTRANS4,9-DECAT — ? /\,\
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ven =3078,58sm, 3003sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.
ven =2978-2856sm™, CH, gruplarinda C-H rabitalorinin asimmetrk va simmetrik valent titromalarinin udma zolaglari.
Scr =1454,54sm™, 1434,61sm™, CH, gruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaglari.
1978,66-1730sm™, ikigat rabitolora baglanmis C-H rabitolorinin obertonlari.

ve=c =1639,98sm™*, C=C ikigat rabitolorin valent titromolorinin udma zolagi.
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Scr=1414,86 sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatlorindo ikigat rabitoya bagli C-H rabitolerinin miistovi deformasyon
titromolorinin udma zolagi.

Scn=992sm™, 910,60sm™, ikigat rabitsnin CH,=CHR kiinc geyri-qosma voziyyatlorindo ikigat rabitoys bagli C-H rabitslorinin geyri-miistovi
deformasyon titromolorinin udma zolaglari.

Scn =1298sm™, ikiqgat rabitonin CHR;=CHR; araliq geyri-qosma trans voziyyatlorindo C-H rabitslorinin miistovi deformasyon titromalorinin

udma zolagi.

8cy=967,82sm™, ikigat rabitenin CHR;=CHR; araliq qeyri-qosma trans voziyystlorindo C-H rabitslorinin geyri-miistovi deformasyon titromslorinin
udma zolagi.

1350,83sm™, 1263sm™, 1228sm™, 635sm™, 552sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

Bu birlogsma trans- qurulusludur.
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[37].1,5,9-dekatrien, 1,5,9-decatriene, CH,= CH (CH2)2 -CH=CH-(CH,),- CH CH,,CyioH16

1.5,9-DECATRIENE, EITE'r‘ MIXTURE OF CIS AND TRANS
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ven =3078,82sm™, 3006,96sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromalarinin udma zolaqlari.
ven =2979,63-2846sm™, CH, gruplarinda C-H rabitslorinin asimmetrk vo simmetrik valent titromalorinin udma zolaqlari.
Scn =1440sm™(ikigat rabitslorin tesirinden), CH, qruplarinda C-H rabitslorinin deformasyon  titromolsrinin udma zolag:.
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1826,53sm™, ikigat rabitolora baglanmis C-H rabitolorinin obertonu.

ve=c =1641sm*, C=C ikigat rabitalorin valent titromolarinin udma zolagi.

Scy =1416sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatlorindo ikigat rabitoys bagli C-H rabitslorinin miistovi deformasyon
titromolorinin udma zolagi.

Scn=994sm™, 911sm™, ikigat rabitonin CH,=CHR kiinc geyri-qosma voziyyatlorindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi
deformasyon titromolorinin udma zolaqlari.

8cy=722sm™, 637sm™ ikiqat rabitonin CHR;=CHR; araliq sis- qeyri-qosma veziyystlorindo ikigat rabitsys bagli C-H rabitolorinin geyri-mistovi
deformasyon titromolorinin udma zolaqglari, miistovi deformasyon titromalarinin udma zolaqlart miisahido olunmurlar.

8c =969sm™, ikigat rabitonin CHR;=CHR; araliq trans- geyri-qosma voziyystlorindo ikigat rabitoys bagli C-H rabitolorinin geyri-miistovi
deformasyon titromalorinin udma zolagi, miistovi deformasyon titromalorinin udma zolaqlart miisahido olunmurlar.

1321,72sm™, 1243sm™, 637sm™, 554sm™, C-C rabitolarinin skelet titromolorinin udma zolaqlari.

Sis-, trans- izomerlorin qarisigi.
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[38]. 2,6,10,14,18,23-Heksametil-2,6,10,14,18,22-tetrakozanheksadien, 2,6,10,14,18,23-hexametil-2,6,10,14,18,22-tetracosanehexadiene,
[(CH3).C=CH-(CH,)2-]-[-(CH3)C=CH-(CH2),-]2-[-CH=C(CH3)-(CH2).],-CH=C(CHjs)z, CsoHso
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VCH =3048,83sm, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromoalorinin udma zolagi.
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ven =2965-2853,94sm™, CH3 va CH; gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaqlari.
OcH =1447sm*, 1381sm?, 1375,71sm?, 741sm™, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromolorinin

ve=c =1667sm™, C=C ikigat rabitalorin valent titromolarinin udma zolagi.

2022,89-1729,61sm™, ikigat rabitolora baglanmis C-H rabitalorinin obertonlari.

Scr =834,63sm™, ikigat rabitslorin CR{R,=CHR; kiinc vo araliq geyri-qosma voziyyatlorindo C-H rabitslorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

1328,84sm™, 1280,66sm™, 1222,75sm™, 1033,79sm™, 918sm™, 887sm™, 597sm™, 565sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
Bu birlosmanin sis-, trans- izomerlari yoxdur.
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IV FOSIL

SIKLODIENL®OR, SIKLOTRIENLOR, SIKLOTETRAENLOSR

Siklodienlorin[1-11, 15-17, 21-25] saciyyavi udma zolaglar alkadienlords oldugu kimi
Ikigat rabitolorin vo onlara bagli C-H rabitalarinin valent vo deformasyon titromolari ilo
baglidir. Siklodienlords kiinc voziyyati olmasa da biz onlarda dienlordos oldugu kimi
qosmal1,4,9,10,15,16], va qeyri-qosma[2,3,5,6-8,11,13,14] voziyyatlorini goriiriik.
Qosma vaziyyatinda olan siklodienlordo[1,4,9,10,15,16], dienlords oldugu kimi sis- va
trans izomerliyinin mimkandr.
1,3- vo 1,4-sikloheksadienlorin [Q-spektrlorinin misalinda siklodienlorin udma
spektrlorino nozar salaq.
1,3-sikloheksadien[1](qosma vaziyyati).
e vcy =3036,79sm™, ikigat rabite bagli C -H rabidlorinin asimmetrk valent
titromoalorinin udma zolagi.
e vy =2935,79sm™, 2871,93sm™, 2823,95sm™, CH, qruplarinda C-H rabitalorinin
asimmetrk vo simmetrik valent titromolorinin udma zolaqlari.
® OcH =1435sm™, 1424,73sm™*, 1371sm™, CH; gruplarinda C-H rabitslorinin
deformasyon titromolarinin udma zolaqlari.
e 1905,66sm™, 1703sm™, ikigat rabitslors baglanmis C-H rabitalarinin obertonlari.
® Ve =1602sm™, C=C rabitolorinin valent titromolorinin udma zolag.
e 3cy=1407,89sm™, ikigat rabitolorin CHR=CHR sis- qosma voziyystlorindo ikiqat
rabitoys bagli C-H rabitalorinin miistovi deformasyon titromoalarinin udma zolag.
e 5cy=746,85sm™,  656sm™, ikigat akleih  CHR=CHR sis - gosma
voziyyatlorinda ikigat rabitoyo bagli C-H rabitolorinin geyri-mustovi
deformasyon titromolarinin udma zolaqlari.
e 3¢y =1324sm™, ikigat rabitelorin CHR=CHR trans- qosma vaziyyotlorinds ikiqat
rabitoys bagli C-H rabitalorinin miistovi deformasyon titromolarinin udma zolagi.
1,4-sikloheksadien[2](geyri-qosma voziyyati).
e ven = 3092sm™, 3027sm™, 2991,94sm™, ikigat rabidyo bagli C-H rabitslorinin
valent titromolorinin udma zolaglari.
® Vcu =2058,99-2823sm™, 1,4-sikloheksadien molekulunda metilen gruplarinin C-H
rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari
o vcc=1671sm™, 1638,69sm™, 1606,72sm™, C=C rabitolorinin valent titromslorinin
udma zolaqlar1.
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8cy=1478,90sm™, 1429sm™, 1359sm™, 1350sm™, metilen qruplarinda C-H
rabitalorinin deformasyon titromalorinin udma zolaglari.

o 8cy=1406 sm™, ikigat rabiblorinin CHR=CHR sis veziyyetindo ikiqat rabitoyo
bagli C-H rabitalorinin miistovi deformasyon titromalarinin udma zolagi.

e 3cn=676,64sm™, 619,99sm™, ikigat rabilorinin CHR=CHR sis voziyyotinda
ikigat rabitoys bagli C-H rabitslorinin geyri-mistovi deformasyon titromoslorinin
udma zolagi.

e 5cy=959sm™, 885,78sm™, ikigat rakitorinin CHR=CHR trans voziyyatindo
Ikigat rabitoys bagli C-H rabitalorinin geyri-mistovi deformasyon titromalarinin
udma zolag1.

e 1196-1035sm™, 472,89-483,89sm™, 1,4-sikloheksadien molekulunda C-C skelet
titromolorinin udma zolagi.

1-3-sikloheksadien[1] vo 1-4-sikloheksadien[2] birlosmolorinin IQ spektihin

migayisosindon aydin olur ki, geyri-qosma wziyyatindo olan 1 -4-sikloheksadien
birlosmosinin daha sado vo aydin formada miisalad olunurlar.  Hor iki halda
sikloheksadienlarin ikigat rabitoya bagli C-H rabibsinin valent titromolorina xas olan
udma zolaglar1 sikloeats nisboton daha intensivdir. 3000 -3100sm™ intervalinda
miisahido olunan bu udma zolag1 qosma Voziyyatindo tokdir, geyri-qosma voziyyatindo
iki yaxud U¢ yerd miisahido olunurlar. ikiqat rabitays moxsus C=C rabitosinin udma
zolag1 qosma voziyyatindo zoifdir(1602sm™) va identifikasiya ticiin ohomiyyatli deyil.

Qeyri-qosma wziyyatinds iso oksino udma zolaqlart intensivdir w ikiys yaxud {i¢o
catir (1671sm™ , 1639sm™, 1602sm™). Ikigat rabjto bagh C -H rab#lorinin
deformasyon titromolari-nin mistovi voziyyatlori oxsardir, geyri-qosma vaziyyatinda bir
godor asagi enerji sahasing torof siirtisiir. 1,3-sikloheksadienlordo S(C_H)mu5,=l4083m'1,
1424sm™, 1435sm™, 1,4-sikloheksadienlordo §c.pymss=1429sm™, 1406sm™. Qeyri-
mistovi voziyyatds iso udma zolaqlarinin yeri forqlidir. Ogor biz 1,3-sikloheksadienda
geyr-mistovi voziyyotindo ikigat rabiyo bagli C-H rab#lorinin deformasyon
titromolorinin intensiv udma solaglarim1 471sm™, 656sm™, 747sm™, 923sm™-do
goririikse, 1,4-sikloheksadiendo bu piklor 620sm™, 676sm™, 886sm™, 959sm™-do
miisahido olunurlar.
Oxsar moanzara siklotrienlorin[12-14,18,19] 1Q- spektrlorinds do nozars garpir.
1,3,5-sikloheptatrienin[12](qosma), iQ spektrin o baxaq,
e ven =3055,72sm™, 3023sm™, ikiqat rabityo bagli C -H rabiblorinin asimmetrk
valent titromolorinin udma zolaglari.
o vey =2963,74-2837sm™, metilen grupundaC-H rabitalorinin asimmetrk &
simmetrik valent titromolorinin udma zolaglari.
o vcec =1693sm™,1608,69sm™, C=C raffitrinin  valent titmolorinin udma
zolaglari.
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1871sm™,1760sm™, ikigat rabitslero baglannmus C-H rabitlorinin geyri-miistavi
deformasyon titromalarinin obertonlari.

8cy =1434sm™1392,66sm™, 1354,55sm™, CH, gqrupunda C-H rabitslorinin
deformasyon titromoalarinin udma zolaqlari.

Scy =741sm™, 708sm™, 656sm™, ikigat rabiblorin CHR=CHR sis - qosma w
CHR;=CHR;, sis- qgeyri-qosma wziyyotlorindo  ikiqat rabitoyo bagh C -H
rabitolorinin qeyri-mustovi deformasyon titbmolorinin udma zolaglari, mustovi
deformasyon titromolorinin udma zolaglar1 miisahido olunmurlar.

Scy =1294sm™, ikigat rabitolorin CHR=CHR trans- qosma vo CHR;=CHR, trans-
geyri-qosma wziyyatlorindo ikigat rabitoya bagli C -H rabitolorinin miistovi
deformasyon titromolarinin udma zolag.

Scy =954sm™, 906,59sm™, ikigat rabisrin CHR=CHR trans - qosma ¥
CHR;=CHR;, trans- geyri-qosma wziyyatlorindo ikiqat rabitoys baglh C -H
rabitolorinin miistavi deformasyon titromolorinin udma zolaqlari.

1339,75sm™, 1216,73sm™, 1191sm™, 1048sm™, 1018sm™, 791,87sm™,
587-463sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

Sis-, trans- izomerlarin qarigigi.

Trans,trans,sis-1,5,9-siklododekatrien[13], geyri-qosma vaziyyati.

ven =3027,97sm™, 2997sm™, ikigat rabidyo bagli C -H rabiblorinin asimmetrk
valent titromolorinin udma zolaglari.

ven =2931-2847sm™, CH, qruplarinda C-H rabitalorinin asimmetrk vo simmetrik
valent titromolorinin udma zolaglari.

vese =1670 sm™*,1656,79 sm™, C=C rabilorinin valent titsmolorinin udma
zolaglari.

1747,96sm™, ikigat rablbro baglanmis C -H rabilorin in  geyri-mistavi
deformasyon titromalorinin obertonu.

Scy =1446,59sm™, 1437,57sm™, 1342sm™, CH, qruplarinda C-H rabitslorinin
deformasyon titromalarinin udma zolaqlari.

Scy =1402,96sm™, ikigat rabiblorin CHR=CHR sis - geyri-qosma wziyystindo
ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromslorinin udma
zolag1.

8cy =706,98sm™, ikigat rabiblorin CHR=CHR sis- geyri-qosma ‘oziyyatindo
Ikigat rabitoys bagli C-H rabitalorinin geyri-mistovi deformasyon titromalarinin
udma zolag.

Scr =1309sm™, ikigat rabiflorin CHR=CHR trans - geyri-qosma wziyyatindo
ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromslorinin udma
zolag1.
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e 3¢y =969,93sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma vaziyyotinda
ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromoslorinin udma
zolag1.

e 127850 sm™, 1265,93 sm™, 1210 sm*, 1186,83-1009,66sm™, 947,91-779,96sm™,
599,86-455 sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

e Sis-, trans- izomerlorin qarisigi.

Trans,trans,trans-1,5,9-siklododekatrien[14], geyri-qosma vaziyyati.

e vcn =3028,95sm™, 2985sm™, ikigat rabibys bagli C-H rabiblorinin asimmetrk
valent titromolorinin udma zolaglari.

o vcy =2929-2843sm™, CH, qruplarinda C-H rabitalarinin asimmetrk va simmetrik
valent titromolorinin udma zolaglar1.

® Ve =1672sm™, C=C rabitolorinin valent titromalorinin udma zolag1.

e 1773sm™, ikigat rafhdts baglannus C -H rabstorin in geyri-mastovi
deformasyon titromolarinin obertonu.

o 8cn =1435sm™, 1383,74 sm™, 1346 sm™, CH, qruplarinda C-H rabitoslorinin
deformasyon titromolorinin udma zolaglari.

e 3¢y =1300sm™, ikigat rabilorin CHR=CHR trans - geyri-qosma wziyyatindo
Ikigat rabitoys bagli C-H rabitalorinin miistovi deformasyon titromoalarinin udma
zolag1.

o 8cy =1014-949,74sm™,  ikigat rabitlorin CHR=CHR trans - geyri-qosma
voziyyatindo ikiqat rabitoya bagli C-H rabitalorinin geyri-miistovi deformasyon
titromoalarinin udma zolaglari.

e 1272,81 sm®, 1196-1040sm™, 853,95-462sm™, C-C rahiborinin skelet
titromolorinin udma zolaqlari.

Bu birlogsmos trans- qurulusludur.

[Q-spektrlorinin analizindon goriindilyii kimi qosma- Vo qeyri-qosma siklotrienbrin
udma zolaqlar1 uygun siklodienl orin miivafiq udma zolaqlarindan elo do forqlonmirlor
Siklotetratrienlor.1,3,5,7-Siklooktatetraen qosma voziyyat [20].

e vcy=3047sm™, 3002,50sm™, ikigat rabitoys bagli C-H rabitolorinin asimmetrk va
simmetrik valent titromalorinin udma zolaqlari.

® Ve =1634sm™, C=C rabitolorinin valent titromolorinin udma zolag.

e 1919-1726sm™, ikigat rabidlors baglanmus C -H rabislorin in  geyri-mistovi
deformasyon titromolarinin obertonlari.

e Ocy=798,79sm*, 671sm™, 627,53sm™, Ikigat rabitolorin CHR=CHR sis- qosma
voziyyatlorinda ikigat rabitoyo bagli C-H rabitolorinin geyri-mustovi
deformasyon titromolarinin udma zolaglari, mistovi deformasyon titromolarinin
udma zolaqlar1 miisahide olunmurlar.
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e 3cn=991,85-942sm™, ikigat rabitolorin CHR=CHR trans- qosma vaziyyotlorinda
ikigat rabitoys bagli C-H rabitslorinin geyri-mustovi deformasyon titromolorinin
udma zolaglari, mustovi deformasyon titromolorinin udma zolaglar1 miisahido
olunmurlar.

o §cy=1221-1037,64sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.

Sis- va trans- izomerlorin garisigi.
Qosma aziyyatinda olan 1,3,5,7-Siklooktatetraen birlogmasinin [Q-spektrlorinds nazora
carpan asas cahat bu spektrlorin qosma vaziyyatinda olan siklidienlarin va siklotrienlarin
spektrlori ila oxsarligidir.
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[1]. 1,3-sikloheksadien, 1,3-cyclohexadiene, CsHs.
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Bonxoeoe uucno (cm-1)

ven =3036,79sm, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolagi.
ven =2935,79sm™, 2871,93sm™ |, 2823,95sm™, CH, qruplarinda C-H rabitolorinin asimmetrk o simmetrik valent titromolorinin

udma zolaglari.
Scy =1435sm™, 1424,73sm™, 1371sm™, CHj, qruplarinda C-H rabitolorinin deformasyon titramolarinin udma zolaglari.

1905,66sm™, 1703sm™, ikigat rabitolors baglanmig C-H rabitolorinin obertonlari.
ve=c =1602sm™, C=C rabitolorinin valent titromalorinin udma zolagi.
8cH=1407,89sm™, ikigat rabitolorin CHR=CHR sis- qosma Voziyyatlorindo ikiqat rabitayo bagli C-H rabitolorinin miistovi

deformasyon titromolorinin udma zolagi.
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Scr=746,85sm™, 656sm™, ikigat rabitolorin CHR=CHR sis- qosma veziyyatlorindo ikiqgat rabitoys baglh C-H rabitolerinin qeyri-miistovi deformasyon
titromolorinin udma zolaqlart.

Scn =1324sm™, ikigat rabitolorin CHR=CHR trans- qosma voziyyatlorinds ikiqat rabitays bagli C-H rabitslorinin miistovi deformasyon titromolorinin
udma zolagi.

Scrn =993-922,82sm™, ikigat rabitolorin CHR=CHR trans- qosma vaziyyotlorindo ikiqat rabitoys bagli C-H rabitolorinin geyri-miistavi deformasyon
titromolorinin udma zolaqlari.

1239,76sm™, 1162,96-1016,80sm™, 847sm™, 786,83sm™, 557,78sm™, 471sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

Sis-, trans- izomerlorin qarigig.
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[2]. 1,4-sikloheksadien, 1,4-cyclohexadiene, C¢Hs.
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BonHoeoe yucno (cm-1)

VCH =3092sm™*, 3027sm™, 2991,94sm?, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglart.
ven =2958,99-2823sm™, CH, gruplarinda C-H rabitoslorinin asimmetrk va simmetrik valent titromalarinin udma zolaqlart.
S8cr =1478,90sm™, 1429sm(ikigat rabitonin tosiri), 1359sm™, 1350sm™, CH, qruplarinda C-H rabitolsrinin deformasyon

titromolorinin udma zolaqlari.
ve=c =1671sm™, 1638,69sm™, 1606,72sm™, C=C rabitolorinin valent titromslorinin udma zolaqlart.

461,87 453 81

472,89
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1942-1890sm™, ikigat rabitoloro baglanmig C-H rabitalorinin obertonlari.

Scrn=1406sm™, ikigat rabitolorin CHR=CHR sis- geyri-qosma voziyyatlorindo ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scy=676,64 sm™, 619,99 sm™, ikigat rabitslorin CHR=CHR sis- geyri-qosma vaziyyatlorinds ikiqat rabitoys bagli C-H rabitslorinin qeyri-mistovi
deformasyon titromolorinin udma zolaglari.

Scn=959sm™, 885,78sm™, 676,64 sm™, 619,99 sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatlorindo ikigat rabitoys bagh

C-H rabitalorinin geyri-mustovi deformasyon titromolarinin udma zolaqglari, mustovi deformasyon titromalarinin udma zolaqlari, miisahids olunmurlar.
1196-1035 sm™, 472,89-483,89sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar1.Sis-, trans- izomerlorin qarisig:.
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[3]. 1,4-sikloheksadien(buxar halinda), 1,4-cyclohexadiene(vapor phase), CsHs.
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BonHnosoe wucno (cm-1)

ven =3089sm™, 3038sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromoalorinin udma zolaglari.
ven =2885sm™, 2846sm™ CH, gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaqlari.
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ve=c =1646,94sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

1951,64sm™, ikigat rabitolora baglanmis C-H rabitolorinin obertonu.

Scr =1436sm™, 1353,81sm™, CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.

Scn =1404,58sm™, ikigat rabitolorin CHR=CHR sis- geyri-qosma voziyyatlorindo ikiqat rabitoys bagli C-H rabitolerinin miistovi deformasyon
titromolorinin udma zolagi.

Scr =646,64 sm™, 610,93 sm™, ikiqat rabitolorin CHR=CHR sis- geyri-qosma vaziyyatlorinds ikiqat rabitoys bagli C-H rabitslorinin geyri-mistovi
deformasyon titromalorinin udma zolaqlart.

8cr=960sm™, 888sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatlorindo ikiqat rabiteyo bagli C-H rabitslorinin geyri-miistovi
deformasyon titromalarinin udma zolaqlari, miistavi deformasyon titromolorinin udma zolaqlari, miisahids olunmurlar.

1164,81 sm™, 1029,82 sm™, 798 sm™, 509 sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar1.Sis-, trans- izomerlorin qarisig;.
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[4]. 1,3-sikloheptadien, 1,3-cycloheptadiene, CgHs.
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BonHoeoe uncno (cm-1)

ven =3063sm™, 3015sm?, ikigat rabitoys bagli C-H rabitolorinin asimmetrk valent titromolorinin udma zolaglari.

ven =2961, 68-2830sm™, CH; gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaqlart.
Scn =1447,68sm™, 1433,58sm™, 1395,70sm™, CH, qruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.
ve=c =1646 sm? 1611,77sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.

8cH=709,76sm™, 681sm™, 578sm™, ikigat rabitolorin CHR=CHR sis- qosma voziyyetlorinde ikiqat rabitoys bagli C-H
rabitalorinin geyri-mistovi deformasyon titromoalorinin udma zolaglari, mistovi deformasyon titromolorinin udma zolaqlari
miisahido olunmurlar.
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Scr=954sm™, 894sm™, 833sm™, ikigat rabitolorin CHR=CHR trans- qosma voziyyetlorindo ikiqat rabitoya bagli C-H rabitelorinin geyri-miistovi
deformasyon titromalorinin udma zolaqlart.

1340,73sm™, 1257sm™, 1293,91sm™, 1152-1019sm™, 765sm™, 740sm™, 709 sm™, 507,83sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.
Sis-, trans- izomerlorin qarisigi.
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[5]. 1-metil-1,4-sikloheksadien, 1-methyl-1,4-cyclohexadiene, C;Hy,.
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BonHoeoe uncno (cm-1)

ven =3091,55sm™, 3058,77sm™, 3026sm™, ikigat rabitsys bagli C-H rabitslorinin asimmetrk valent titromolorinin
udma zolaqlart.
HBB ven =2966, 60-2820sm™, CH3 va CH, gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin
udma zolaqlart.
Scy=1446sm™, 1428sm™, 1393,71sm™, 1381sm™, 728,75sm™, CHs vo CH, qruplarinda C-H rabitslarinin
defomasyon titromalorinin udma zolaqlari.
ve=c =1693,59sm™ 1651sm™,1630,66sm™, C=C rabitslorinin valent titromolsrinin udma zolaglar1.
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Scr=656sm™, ikiqat rabitonin CHR=CHR sis- geyri-qosma voziyyatindo ikigat rabitoys bagl C-H rabitolorinin geyri-mistovi deformasyon
titromolorinin udma zolagi, mustovi deformasyon titromoalarinin udma zolaqglari, miisahido olunmurlar.

8cy =1005sm™, 955,52sm™ ikigat rabitonin CHR=CHR trans- geyri-qosma voziyyatinds ikigat rabitayo bagl C-H rabitslorinin geyri-miistovi
deformasyon titromolorinin udma zolaglari.

Scn =799,64sm™ ikigat rabitonin CHR;=CR;R, sis- geyri-qosma voziyyatinds ikiqat rabitoys bagli C-H rabitslorinin qeyri-mustovi deformasyon
titromolorinin udma zolagi, mistovi deformasyon titromolarinin udma zolaqlari, miisahids olunmurlar.

8cn=975sm™ ikigat rabitonin CHR,=CR1R; sis- geyri-qosma voziyyetindo ikigat rabitoys bagh C-H rabitolerinin qeyri-miistovi deformasyon
titromolorinin udma zolagi, mistovi deformasyon titromolarinin udma zolaqlari, miisahids olunmurlar.

1347,74sm™, 1302,95sm™, 1176,99-1069,66sm™, 799,64sm™, 738sm™, 561-473sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.
Sis-, trans- izomerlorin qarigig.
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[6]. 1-etil-1,4-sikloheksadien, 1-ethyl-1,4-cyclohexadiene, CgH».
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Bonxoeoe yucno (cm-1)

ven =3027sm’™, ikigat rabitoys baglh C-H ikigat rabitoya bagli C-H rabitolorinin asimmetrk valent titromolorinin udma zolag;.
VCH =2965-2821sm™, CH3; vo CH; gruplarinda C-H rabitslorinin asimmetrk vo simmetrik valent titromalarinin udma zolaqlari.
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S8cy =1495,79sm™, 1459,53sm™, 1429sm™, 1396 sm™, 1373,93sm™, 723sm™, CH3 vo CH, gruplarinda C-H rabitslorinin defomasyon titromslerinin
udma zolaqlart.

ve=c =1650 sm™,1691sm™, C=C rabitolorinin valent titromolorinin udma zolaglari.

1775sm™, ikigat rabitslora baglanmig C-H rabitolarinin obertonu.

Scn =661sm™, ikigat rabitonin CHR=CHR sis geyri-qosma Voziyyatinds ikigat rabitayo bagl C-H rabitslorinin geyri-miistovi rabitslorinin
defomasyon titromalarinin udma zolagi, miistovi rabitolorinin defomasyon titromoalarinin udma zolaglari, miisahide olunmurlar.

8 =1305,71sm™, 1290sm™, ikigat rabitonin CHR=CHR trans geyri-qosma voziyyotindo ikigat rabitoys bagh C-H rabitolerinin miistovi defomasyon
titromolarinin udma zolaqlart.

Scr=955,96sm™, 921sm™, ikigat rabitonin CHR=CHR trans geyri-qosma voziyystindo ikigat rabitoyo baglh C-H rabitolorinin qeyri-miistovi
defomasyon titromolarinin udma zolaqlari.

Scn =830sm™, 820sm™, ikigat rabitonin CR1R,=CHR; trans geyri-qosma vaziyyatindo ikigat rabitays bagl C-H rabitslorinin qeyri-miistovi defomasyon
titromolorinin udma zolaqlari.

1348sm*,1323sm™, 1175-1036,79 sm™, 882,83-697sm™, 558-485sm™, C-C rabitolorinin skelet titromolorinin udma zolaqglar1.

Sis-, trans- izomerlorin qarisigi.
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[7]. 1,5-siklooktadien, 1,5-cyclooctadiene, CgHy».
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BonHoeoe uncno (cm-1)

ven =3070sm™, 3006,82sm™?, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.

VAR Ve =2953,76-2824,97sm™, CH; qruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromolarinin udma zolaglari.
{ J Ve=c =1655,51sm™, 1624sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.
he 1970,73-1766,93sm, ikigat rabitolors baglanmis C-H rabitolorinin obertonlart.

Scr =1485,56sm™, 1465,74sm™, 1447sm™, 1425,64sm™(ikigat rabitonin tosiri), 1356sm™, CH, qruplarinda C-H rabitolerinin
defomasyon titromolarinin udma zolaqlari.

Scn =720-649,54sm™, ikigat rabitonin CHR=CHR sis- geyri-qosma voziyyatinds ikiqat rabitays bagli C-H rabitslorinin geyri-miistovi rabitslorinin
defomasyon titromolorinin udma zolaglari, miistavi rabitalorinin defomasyon titromolorinin udma zolaglari, miisahido olunmurlar.
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8cr=1003sm™, 968sm™, ikigat rabitonin CHR=CHR trans- qeyri-qosma veziyyatindo ikiqat rabiteyo bagli C-H rabitolorinin geyri-miistovi
rabitalorinin defomasyon titromalorinin udma zolaqglar1, miistovi rabitslorinin defomasyon titromolorinin udma zolaglari, miisahido olunmurlar.

1322sm™, 1266,69sm™, 1234sm™, 1209sm™, 1192,67-1084,74sm™, 905,99sm™, 574-466sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
Sis-, trans- izomerlorin qarisigi.
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[8]. 1,5-siklodekadien, 1,5-cyclodecadiene, CioHy4.
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Bonvoeoe uncno (cm-1)

ven =3057sm™, 3023,54sm™, 3000,93sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglart.
ven =2979-2852sm™, CH, gruplarinda C-H rabitslorinin asimmetrk vo simmetrik valent titramolsrinin udma zolaglari.

Scr =1443sm, 1354,96sm™, CH, gruplarinda C-H rabitslorinin defomasyon titromalarinin udma zolaqlari.

ve=c =1670,51sm™, 1643,63sm™, C=C rabitolorinin valent titromolorinin udma zolaqlart.

1982,79-1742sm™, ikigat rabitoalora baglanmig C-H rabitalarinin obertonlari.

Scn =755,97-703sm™, ikigat rabitonin CHR=CHR sis- geyri-qosma voziyyatinds ikiqat rabitays bagli C-H rabitslorinin geyri-miistovi rabitslorinin
defomasyon titromolorinin udma zolaglari, miistavi rabitalorinin defomasyon titromolorinin udma zolaglar1, miisahido olunmurlar.
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Scr=1314sm™, ikigat rabitonin CHR=CHR trans- geyri-qosma voziyyatindo ikigat rabitoys bagl C-H rabitolorinin miistovi rabitolorinin udma zolagr.

8cn=972 sm™, 950 sm™, ikigat rabitonin CHR=CHR trans- geyri-qosma voziyystindo ikiqat rabitoys bagli C-H rabitolorinin miistovi rabitolorinin
udma zolaglari.

1336 sm™, 1322sm™, 1314 sm™, 1287 sm™, 1269,52sm™,1257,565sm™, 1227sm™, 1194,63-990,71 sm™, 910,77-771,83sm™, 582-455 sm™,
C-C rabitalorinin skelet titromolorinin udma zolaglar1. Sis-, trans- izomerlarin qarigigi.
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[9]. 1,2,3,4-tetrametil-1,3-siklopentadien, 1,2,3,4-tetramethyl-1,3-cyclopentadiene, CoH 4.
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BornHoeoe uncno (cm-1)
CH, Ikigat rabitoys bagli C-H rabitslori olmadigindan miivafiq udma zolaglari miisahido olunmur.

ven =2964-2742sm™, CH3 vo CH; gruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromoalarinin udma zolaglari.
CH; v =1655sm, 1626sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.
Scy =1444sm™, 1380,95sm™, CHsvo CH, gruplarinda C-H rabitslarinin defomasyon titromolorinin udma zolaglari.
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1320sm™, 1291sm™, 1226sm™, 1161-454,50sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[10]. 1,2,3,4,5-pentametil-1,3-siklopentadien, 1,2,3,4,5-pentamethyl-1,3-cyclopentadiene, C1oH1e.
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BonHvosoe uncno (cm-1)

Ikigat rabitoys bagli C-H rabitslori olmadigindan miivafiq udma zolaglar1 miisahido olunmur.
ven =2961-2737sm™, CH3 vo CH gruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromalorinin udma

zolaqlar1.
ve=c =1658,82sm, 1625,64sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.
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Scr =1442,60 sm™,1386,51sm™, 1377,81sm™,1365sm™, CHsvo CH qruplarinda C-H rabitolorinin defomasyon titromolorinin udma zolaglari.
1326sm™, 1277sm™, 1237,50sm™, 1202,94sm™, 1163-500,84 sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[11]. 1,5-dimetil-1,5-siklooktadien, 1,5-dimethyl-1,5-cyclooktadiene, CioHjs.
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ven =3043,89sm™, 2995sm™, ikigat rabitoys bagli C-H ikigat rabitoyo bagli C-H rabitolorinin asimmetrk valent titromolarinin

udma zolaqlari.
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VCH =2964,99-2724,92sm?, CHs, va CH; gruplarinda C-H rabitolorinin asimmetrk vo simmetrik valent titromoalorinin udma zolaglari.
ve=c =1667,52sm*,1627sm™, C=C rabitolorinin valent titromalorinin udma zolaqlar1.
1823sm™, 1734,87sm™, ikigat rabitolors baglanmig C-H rabitolorinin obertonlari.
Scy =1489sm™, 1443,61sm™, 1374,77sm™, CHs, CH, qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.
Scr =856-791,54sm™, ikigat rabitoninnin CHR;=CR:R; sis- geyri-qosma Voziyyatinds ikigat rabitoys bagli C-H sis- geyri-qosma voziyystindo ikiqat
rabitoys bagli C-H rabitslorinin geyri-mistovi rabitolorinin defomasyon titromoslarinin udma zolaglari, miistovi rabitalorinin defomasyon titromoalarinin
udma zolaglari, miisahido olunmurlar.
Scr=989-950sm™, ikigat rabitoninnin CHR;=CR;R; sis- geyri-qosma voziyyetindo ikigat rabitoys bagh C-H sis- qeyri-qosma voziyyotindo ikiqat
rabitoya bagli C-H rabitslorinin geyri-mistovi rabitalorinin defomasyon titromoalarinin udma zolaglari, miistavi rabitalorinin defomasyon titromolorinin
udma zolaglari, miisahido olunmurlar.
1424,83sm™, 1344,97sm™, 1326sm™, 1256,67sm™, 1211,84sm™, 1145-1023sm™, 916sm™, 899sm™, 733-462sm™’, C-C rabitolorinin skelet titromolorinin
udma zolaglari.
Sis-, trans- izomerlorin qarisigi.
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[12]. 1,3,5-sikloheptatrien, 1,3,5-cycloheptatriene, CioHqe.
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ven =3055,72sm™, 3023sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.
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VCH =2963,74-2837sm, metilen grupundaC-H rabitalorinin asimmetrk vo simmetrik valent titromolorinin udma zolaqlart.
ve=c =1693sm™,1608,69sm™, C=C rabitolorinin valent titromalarinin udma zolaqlar1.
1871sm™,1760sm™, ikigat rabitolors baglanmis C-H rabitslorinin geyri-mistovi deformasyon titromolorinin obertonlart.
Scn =1434sm™ 1392,66sm™, 1354,55sm™, CH, grupunda C-H rabitolorinin deformasyon titrsmolarinin udma zolaglari.
Scy =741sm™, 708sm™, 656sm™, ikigat rabitolorin CHR=CHR sis- qosma vo CHR;=CHR, sis- geyri-qosma Vvoziyyatlorinds ikiqat rabitoys bagli C-H
rabitalorinin geyri-mistovi deformasyon titromoalorinin udma zolaglari, mustovi deformasyon titromolorinin udma zolaqlart miisahido olunmurlar.
cr=1294sm™ ikigat rabitolorin CHR=CHR trans- qosma vo CHR;=CHR; trans- geyri-qosma voziyyatlorindo ikiqat rabitoyo bagli C-H rabitolorinin
mustovi deformasyon titromolorinin udma zolagi.
Scr=954sm™, 906,59sm™, ikigat rabitolorin CHR=CHR trans- qosma vo CHR;=CHR; trans- geyri-qosma voziyyatlorindo ikiqat rabitoyo bagli C-H
rabitslorinin miistavi deformasyon titromolorinin udma zolaqlari.
1339,75sm™, 1216,73sm™, 1191sm™, 1048sm™, 1018sm™, 791,87sm™, 587-463sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
Sis-, trans- izomerlorin qarisigi.

345



346

[13]. Trans,trans,sis-1,5,9-siklododekatrien, trans,trans,cis-1,5,9-cyclododecatriene, C;oHss.
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VCH =3027,97sm}, 2997sm?, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.
346



ven =2931-2847sm™, CH; qruplarinda C-H rabitolorinin asimmetrk vo simmetrik valent titromolorinin udma zolaglart.

ve=c =1670 sm™,1656,79 sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.

1747,96sm™, ikigat rabitolors baglanmis C-H rabitslorinin geyri-mustovi deformasyon titromolarinin obertonu.

Scn =1446,59sm™, 1437 57sm™, 1342sm™, CH, qruplarinda C-H rabitolorinin deformasyon titrsmolarinin udma zolaglari.

Scn =1402,96sm™, ikigat rabitolorin CHR=CHR sis- geyri-qosma Voziyystindo ikigat rabitoys bagli C-H rabitolorinin miistavi deformasyon
titromolorinin udma zolagi.

Scr=706,98sm™, ikigat rabitolorin CHR=CHR sis- geyri-qosma voziyyatindo ikigat rabitoyo bagl C-H rabitolorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

8cn=1309sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatindo ikigat rabitoyo bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scn=969,93sm™, ikiqgat rabitalorin CHR=CHR trans- geyri-qosma voziyystindo ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

1278,50 sm™, 1265,93 sm™, 1210 sm™, 1186,83-1009,66sm™, 947,91-779,96sm™, 599,86-455 sm™, C-C rabitolorinin skelet titromalorinin udma
zolaglari.

Sis-, trans- izomerlorin qarigig.
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[14]. Trans,trans,trans-1,5,9-siklododekatrien, trans,trans,trans-1,5,9-cyclododecatriene, C;,H1g.
TRANSTRANS TRANS-T 5 CY CLOTORECATRIENE . 99% N e St VT A W 4 T Al

348

|

264252
1672,46

279134

267028
173324

tr_
5]
o
a1
o

L
o
oo
0
[z
(o]

280018
284349

3500 3000 2500 2000 1500
BonHoeoe yucno (cm-1)

143543

138374

134647

1272 81

1300,36

1196,03

111319

S —
853 95
TG6,61

783,95

510,60

i
HiH 62

949,74

1014,79
974 48

1000 500

a4 |

476,33

348



349

ven =3028,95sm™, 2985sm, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromalarinin udma zolaqlart.
ven =2929-2843sm™, CH; qruplarinda C-H rabitolorinin asimmetrk vo simmetrik valent titromolorinin udma zolaglart.
ve=c =1672sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

1773sm™, ikigat rabitslora baglanmig C-H rabitolorinin geyri-miistovi deformasyon titromolorinin obertonu.

Scy =1435sm™, 1383,74 sm™, 1346 sm™, CH, qruplarinda C-H rabitolorinin deformasyon titramolarinin udma zolaglari.

8cn =1300sm™, ikiqgat rabitslorin CHR=CHR trans- geyri-qosma voziyyatindo ikiqat rabitoys bagli C-H rabitolorinin miistovi
deformasyon titromolorinin udma zolagi.

8cr=1014-949,74sm™, ikiqat rabitolorin CHR=CHR trans- geyri-qosma voziyystindo ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi
deformasyon titromaslorinin udma zolaqlart.

1272,81 sm, 1196-1040sm™, 853,95-462sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari. Bu birlosma trans- qurulusludur.
[15]. Alfa-terpinen, 1-izopropil-4-metil-1,3-sikloheksadien, alpha-terpinene, 1-isopropyl-4-methyl-1,3-cyclohexadiene, CioH1¢
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ven =3036,88smt, 3002,88sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolaglari.

ven =2960-2822 sm™, CH5 vo CH, gruplarinda C-H rabitslorinin asimmetrk vo simmetrik valent titromalorinin udma zolaqlari.

OcH =1461sm™, 1447,56sm™, 1433sm™, 1380,59sm™, 1359sm™, CH3 vo CH; gruplarinda C-H rabitalorinin deformasyon titromoalorinin udma zolaglari.
ve=c =1657sm™, 1609,79sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.

1751sm™, 1706sm™, ikiqat rabitslors baglanmis C-H rabitolorinin geyri-miistovi deformasyon titremolerinin obertonlart.
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H3C

CHj

CHj

8cy=1019,62-763sm™, 682-670,85sm™, ikigat rabitolorin CHR;=CR;R, qosma Vaziyyatindo ikiqat rabitoys bagli C-H H
rabitalorinin geyri-mustovi deformasyon titromolorinin udma zolaglari.

1323,97sm™, 1308,60sm™*, 1291,80sm™, 1281sm™, 1234sm™, 1206,89sm™, 1102,96-1040,90sm™, 575,58sm™, 505sm™, C-C
rabitolorinin skelet titromalorinin udma zolaglari.

Bu birlogsmads sis-, trans- izomerlori yoxdur.
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[16]. Alfa-fellandren, 2-metil-5-izopropil-1,3-sikloheksadien, alpha-phellandrene, 2-methyl-5-isopropyl-1,3-cyclohexadiene,
C10H16
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VCH =3024,93sm, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromoalorinin udma zolagi.

ven =2958,75-2821,81sm™, CHs vo CH, gruplarinda C-H rabitslorinin asimmetrk vo simmetrik valent titromalorinin udma zolaglari.

ve=c =1658sm™, 1642,94sm™, C=C rabitolorinin valent titromalorinin udma zolaglarr.

1892,79sm™, ikigat rabitoloro baglanmis C-H rabitslorinin geyri-miistavi deformasyon titromolorinin obertonu.

Scn =1462,86sm™, 1450sm™, 1384sm™, 1366,94sm™, CH3 vo CH, qruplarinda C-H rabitolsrinin deformasyon titromslorinin udma zolaqlart.
OcH =1403,56sm, ikigat rabitolorin CHR;=CHR; trans- qosma vaziyyatinda ikiqat rabitoys bagl C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.
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Scn=727,86sm™, ikigat rabitolorin CHR;=CHR; sis- qosma voziyyatinde ikigat rabitoye bagl C-H rabitolorinin geyri-miistovi
deformasyon titromoalorinin udma zolagi.

1241,51sm™, 1208sm™, 1143-744sm™, 705-465,88sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
Bu birlogsmo trans- qurulusludur.
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[17]. Qamma-terpinen, 1-izopropil-4-metil-1,4-sikloheksadien, gamma-terpinene 1-isopropyl-4-methyl-1,4-cyclohexadiene,

C10H16
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ven =3084,76sm™, 3019sm™, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk valent titromolorinin udma zolaglari.
VCH =2960-2817,61sm*, CH3 vo CH; gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromoalarinin udma
zolaqlart.

Ve=c =1662sm, 1607sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.
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1772sm™, ikiqat rabitslors baglanmis C-H rabitolorinin geyri-miistovi deformasyon titrsmolerinin obertonu.

OcH =1465sm™*, 1446sm?, 1427sm'1(ikiqat rabitonin tosiri), 1378sm, 1360sm™, CHs3 vo CH; gruplarinda C-H rabitslorinin deformasyon titromalarinin
udma zolaglar1.

Scn =1332,88sm™, 1304,60sm™, 1288sm™, 1202,92sm™, ikigat rabitolorin tosirindon CHz vo CH, qruplarinda C-H rabitolorinin deformasyon
titromolorinin udma zolaqlari.

Scn =1427sm™, ikigat rabitolorin CHR;=CR;R; sis- geyri-qosma voziyyatlorindo ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scr=780,83sm™, ikigat rabitolorin CHR;=CR3R; sis- geyri-qosma voziyyetlorinde ikiqat rabitoya bagli C-H rabitelorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

OcH =1304,60sm™, ikigat rabitolorin CHR;=CR;R; trans- geyri-qosma vaziyyatlorinda ikigat rabitoya bagli C-H rabitslorinin miistovi deformasyon
titromolorinin udma zolagi.

Scn =947sm™, ikigat rabitslorin CHR;=CR;R; sis- geyri-qosma voziyyatlorinds ikigat rabitays bagl C-H rabitslorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

1332,88sm™, 1304,60sm™, 1288sm™, 1202,92sm™, 1160-1016,85sm™, 915,57-814sm™, 814sm™, 669sm™, 482sm™, C-C rabitolorinin skelet
titromolorinin udma zolaqlart.

Sis- va trans- izomerlorin qarisigi.
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[18]. Alfa-humulen, trans,trans,trans-2,6,6,9-tetrametil-1,4,8-sikloundekatrien, alpha-humulene, trans,trans,trans-2,6,6,9-tetrame-
thyl-1,4,8-cycloundecatriene, Ci5Ho4.
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CHj,
CHsz  vcy=3023,88sm™, ikigat rabitayo bagli C-H rabitolorinin asimmetrk valent titromolsrinin udma zolag:.

CHs 356
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ven =2957-2851,73sm™, CH3 vo CH; gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaglari.

ve=c =1662,59sm™, C=C rabitalorinin valent titromolorinin udma zolagt.

Scy =1468sm™, 1457,91sm™, 1446sm™, 1384sm™, 1361,56sm™, CHs vo CH, qruplarinda C-H rabitslsrinin deformasyon titromolsrinin udma zolaglari.
Scr =821,80sm™, ikigat rabitolorin CHR,=CR:R; sis- geyri-qosma voziyyatlorindo ikiqat rabitoys bagli C-H rabitolsrinin qeyri-mustovi deformasyon
titromolorinin udma zolagi, mustovi deformasyon titromalarinin udma zolaqlar1 miisahido olunmurlar.

Scn =1292,68sm™, ikigat rabitalorin CHR;=CR;R, trans- geyri-qosma voziyyatlorindo ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scr=966sm™, ikiqat rabitolorin CHR;=CR;R; trans- geyri-qosma voziyyotlorindo ikiqat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon
titromolorinin udma zolagi.

1321sm™, 1292,68-1209,50sm™, 1176-991sm™, 934-843,51sm™, 786,72-468,52sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

Sis- vo trans- izomerlarin qarisigi.
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[19]. 1,5,9-Trimetil-1,5,9-siklododekatrien, 1,5,9-trimethyl-1,5,9-cyclododecatriene, (mixture of isomers) CisHys.
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ven =2953,84-2853sm™, CH3 vo CH; gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaglari.
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ve=c =1668,66sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

OcH =1446,99sm?, 1378sm™, 1360sm, CH3; vo CH; gruplarinda C-H rabitalorinin deformasyon titromoalorinin udma zolaglari.

ve=c =1668,66sm™*, C=C rabitolorinin valent titromolorinin udma zolagi.

Scr =840,78sm™, 824sm™; ikigat rabitolorin CHR;=CR;R; Sis- geyri-qosma voziyyatlorindo ikiqat rabitoys bagli C-H rabitolorinin qeyri-mustovi
deformasyon titromolorinin udma zolaglari, mistovi deformasyon titromolorinin udma zolaglar1 miisahido olunmurlar.

8cy =1310sm™, ikigat rabitolorin CHR;=CR;R, trans- geyri-qosma voziyyotlorindo ikigat rabitoys bagli C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.

Scr=985-906sm™, ikigat rabitolorin CHR,=CR1R; trans- geyri-qosma voziyyotlorindo ikigat rabitoys bagl C-H rabitolorinin qeyri-mistovi
deformasyon titromalorinin udma zolaqlart.

1324,50sm™, 1234,65sm™, 1265,66sm™, 1190,54-1005sm™, 873sm™, 757-460,97sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
Sis- vo trans- izomerlarin qarisigi.
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[20]. 1,3,5,7-Siklooktatetraen, 1,3,5,7-Cyclooctatetraene, CgHig
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VCH =3047sm™, 3002,50sm™, ikigat rabitoyo bagli C-H rabitalarinin asimmetrk vo simmetrik valent titromolorinin udma zolaglart.
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ve=c =1634sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

1919-1726sm™, ikigat rabitolers baglanmus C-H rabitslorinin geyri-miistovi deformasyon titromolsrinin obertonlart.

8cn=798,79sm™, 671sm™, 627,53sm™, ikiqat rabitslorin CHR=CHR sis- qosma vaziyyatlorinds ikiqat rabitoyo bagli C-H rabitslorinin qeyri-mistovi
deformasyon titromolorinin udma zolaglari, mistovi deformasyon titromolorinin udma zolaqglart miisahido olunmurlar.

8cn=991,85-942sm™,  ikiqat rabitslorin CHR=CHR trans- qosma voziyystlorindo ikiqat rabitoys bagli C-H rabitslorinin qeyri-mustovi deformasyon
titromolorinin udma zolaglari, mistovi deformasyon titromalarinin udma zolaglar1 miisahido olunmurlar.

8cr=1221-1037,64sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar1. Sis- vo trans- izomerlorin garisig:.

[21]. Bisiklo(2,2,1)hepta-2,5-dien, bicyclo(2,2,1)hepta-2,5-diene, C;Hg

g@mmﬂ&ﬁﬁﬁﬁﬁ%&@ﬁww Wﬁ‘fﬁrﬁw . e _ A
oo 2] [an] l1
[P o | o
o= -« o ® .
o = w g @ [s)
- = L@ 0w iy ™
[ I — | o =] @
-— ] - s
- )
=
o @
o4 - o
— L o %
=T w w '
™ o =T = w
- =T - Lu]
by =1
o —
I
L o
P le r
- 2 o
N — 5
Y H el
™ @ T-
o @
) L r~ @ 5]
a7 — [az] - - —
o = - pa
@ = [ o
© @
&
o
2 o 8
(=) o e o
@ pary o P, =
o o o - o 0
™ - w oo 5
- o B oo
- s Rg
™ L -
- = e o T
O ey
- - & @ @
= g =
@ o
o
! ) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3500 3000 2500 2000 1500 1000 500

361



362

ven =3127sm™, 3100,69sm™, 3066sm™, ikigat rabitoys bagli C-H rabitalorinin asimmetrk valent titromolorinin udma zolaglari.
VCH =2087-2868sm™, CH; vo CH qgruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromalarinin udma zolaqlari.
ve=c =1641sm™, 1599,87sm™, 1542,94sm™, C=C rabitolorinin valent titramolorinin udma zolaqlar.

i / 1919-1726sm™, ikigat rabitolors baglanmis C-H rabitolorinin geyri-miistovi deformasyon titrsmolorinin obertonlart.

Scn=1448,57sm™, 1386,99sm™, CH, vo CH gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.
Scn=798sm™, 726,80sm™, 657sm™, ikigat rabitolorin CHR=CHR sis- geyri-qosma voziyyatlorindo ikigat rabitoys bagl C-H
rabitalorinin geyri-mistovi deformasyon titromoalorinin udma zolaqglari, mistavi deformasyon titromoalorinin udma zolaqglart miisahido olunmurlar.
8cn=1310,84sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyotlorindo ikigat rabitoye baglh C-H rabitolerinin qeyri-miistovi deformasyon
titromolorinin udma zolagi.

8cn=935sm™, 912sm™, 892,59sm™, 874,77sm™, ikiqat rabitolorin CHR=CHR trans- geyri-qosma voziyystlorinde ikigat rabitoya bagl C-H
rabitalorinin geyri-mistovi deformasyon titromoalorinin udma zolaglari.

1334sm™, 1292,68sm™, 1227sm™, 1203,89sm™, 1149,59-1016sm™, 540,56-454,92sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

Sis- vo trans- izomerlorin qarisigi.
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[22]. Bisiklo(4,3,0)nona-3,6(1)-dien, bicyclo(4,3,0)nona-3,6(1)-diene, CgHy,
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VCH =3024,76sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromalarinin udma zolagi.
Ven =2949-2817sm™, CH, qruplarinda C-H rabitolorinin asimmetrk va simmetrik valent titromolorinin udma zolaglart.
ve=c =1648sm™, 1605sm™, C=C rabitolorinin valent titromolorinin udma zolaqlart.
1904,50-1698,86sm ™, ikigat rabitolors baglanmis C-H rabitslorinin geyri-mustovi deformasyon titromolorinin obertonlart.
Scy =1481,58sm™, 1459sm™, 1443,94sm™, C-H rabitolorinin deformasyon titromolarinin udma zolaglari.
Scp =1425,67sm™, ikigat rabitalorin tosirindon CH, qruplarinda C-H rabitslarinin deformasyon titromolorinin udma zolaglari.
8cy =750sm™, 737sm™, 661,51sm™, ikiqgat rabitslorin CHR=CHR sis- geyri-qosma vaziyyatlorindo ikiqat rabitoys bagli C-H rabitslerinin geyri-
mustovi deformasyon titromolorinin udma zolaqlari, mustovi deformasyon titromslorinin udma zolaqlar1 miisahido olunmurlar.
8 =1299,85sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyotlorinde ikigat rabitoys bagl C-H rabitolorinin miistovi deformasyon
titromolorinin udma zolagi.
8cy =1035sm™, 952,92sm™, 915sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatlorinds ikigat rabitays bagl C-H rabitslorinin geyri-
mistovi deformasyon titromoalorinin udma zolaglari.
Ikigat rabitolorin CR3R,=CR}R Vvaziyyatlorindo ikiqat rabitoya bagli C-H rabitolori olmadigindan miivafiq udma zolaqlar1 da yozdur.
1382,80sm™, 1334,77sm, 1213sm™, 1176-1081,81sm™, 1000sm™, 844sm™, 816sm™, 559sm™, 51597sm™, C-C rabitslarinin skelet titromolorinin udma
zolaqlart.
Sis- va trans- izomerlorin qarisig.
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, Bicyclo(4,3,0)nona-3,7-diene, CgH1»

[23]. Bisiklo(4,3,0)nona-3,7-dien
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ven =3047sm™, 3033,90sm™, ikigat rabitoys bagli C-H rabitalarinin asimmetrk valent titromalarinin udma zolagi.
Ve =2922-2838,74sm™, CH, vo CH gruplarinda C-H rabitslarinin asimmetrk vo simmetrik valent titromalorinin
udma zolaglari.

ve=c =1657,77sm™, 1635,96sm™, C=C rabitolorinin valent titromolarinin udma zolaqlart.

1714sm™, ikigat rabitoloro baglanmis C-H rabitolorinin geyri-miistovi deformasyon titromslorinin obertonu.
8cx=1445sm™, 1436,52sm™, 1355,90sm™, CH, vo CH qruplarinda C-H rabitolorinin deformasyon titromolorinin
udma zolaqlart.

Scr=748,63sm™, 709sm™, 660sm™, ikigat rabitolorin CHR=CHR sis- geyri-qosma voziyyatlerindo ikiqat rabiteyo bagli C-H rabitslorinin
geyri-mistovi deformasyon titromoalorinin udma zolaqglari, mistovi deformasyon titromolorinin udma zolaglari miisahido olunmurlar.

Scn =1302sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatlorinds ikigat rabitays bagl C-H rabitslorinin miistovi deformasyon
titromolorinin udma zolagi.

Scn=971sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatlorinds ikigat rabitay bagl C-H rabitslorinin geyri-miistovi deformasyon
titromolorinin udma zolagi.

1274,54sm™, 1218,83sm™, 1194-982sm™, 928-840sm™, 640-457,84sm™, C-C rabitolorinin skelet titromolorinin udma zolaglarr.

Sis- va trans- izomerlorin qarisigi.
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[24]. Disiklopentadien, Dicyclopentadiene, 3a,4,7,7a-Tetrahydro-4,7-methanoindene, CyoHs
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ven =3219sm™, 3139sm™ 3044,55sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrk valent titromslorinin udma zolaqlart.
Ve =2962-2843sm™, CH, vo CH gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaglari.
/ ve=c =1641,65sm™, 1614sm™, 1571sm™, C=C rabitolarinin valent titromolorinin udma zolaglari.
1922-1688,91sm™, ikigat rabitaloro baglanmis C-H rabitolarinin geyri-miistovi deformasyon titromslorinin obertonlari.
OcH =1448sm, 1437,98sm™, 1355sm™, C-H rabitolorinin deformasyon titromolorinin udma zolaglari.
Scr=819-676,68sm™, ikigat rabitolorin CHR=CHR sis- geyri-qosma voziyyetlorinde ikigat rabitoys bagl C-H rabitolorinin
geyri-mistovi deformasyon titromalarinin udma zolaqlari, mistovi deformasyon titromalarinin udma zolaqglar1 miisahide olunmurlar.
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8cn=1307sm™, 1296sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatlorindo ikiqat rabitoya bagli C-H rabitolorinin miistovi
deformasyon titromaslorinin udma zolaqlart.

8cn=990,68sm™, 940,59sm™, ikigat rabitslorin CHR=CHR trans- geyri-qosma voziyyatlorinds ikiqat rabitoys bagli C-H rabitslorinin qeyri-mistovi
deformasyon titromolorinin udma zolaglari.

1339sm™, 1307sm™, 1296,56-1222,33sm™, 1160-1022,67sm™, 906-867sm™, 622-460,92sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar.
Sis- vo trans- izomerlarin qarisigi.
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[25]. Metilsiklopentadien dimer, methylcyclopentadiene dimer, C1,H1¢
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ven =3140,74sm™, 3046sm™, 3031sm™, ikigat rabitoyo bagli C-H rabitolorinin asimmetrk valent titromolorinin

udma zolaqlari.
VCH =2957,77-2862,96sm ™, CH; vo CH qruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromalorinin

udma zolaqlart.
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ve=c =1655sm™, 1628sm™?, 1573sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.

1922-1688,91sm™, ikigat rabitslora baglanmis C-H rabitolorinin geyri-miistovi deformasyon titremolarinin obertonlari.

Scy =1442sm™, 1377sm™, C-H rabitolorinin deformasyon titromslorinin udma zolaqlart.

Scr =821,79-730sm™, 601sm™, ikigat rabitslorin CHR=CHR sis- geyri-qosma voziyyatlorinds ikigat rabitays baglh C-H rabitslorinin
geyri-mistovi deformasyon titromoalarinin udma zolaglari, mistovi deformasyon titromoalorinin udma zolaglar1 miisahido olunmurlar.

Scy =1310sm™, 1296sm™, ikigat rabitolorin CHR=CHR trans- geyri-qosma voziyyatlorinds ikigat rabitayo bagli C-H rabitslorinin miistovi
deformasyon titromaslorinin udma zolaqlart.

8c=916,76sm™, 898,64sm™, ikiqat rabitolorin CHR=CHR trans- geyri-qosma voziyystlorinde ikigat rabitoya bagli C-H rabitolorinin geyri-miistovi
deformasyon titromalorinin udma zolaqlart.

1348sm™, 1324sm™, 1267sm, 1254,94sm™, 1235sm™*, 1224sm™, 1199-927,60sm™, 688-474,72sm™, C-C rabitolorinin skelet titromolorinin udma
zolaglari.

Sis- vo trans- izomerlorin qarisigi.
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HR Nicolet Sampler Labrary- Ne252, Aldrich Catalog C10000-5,

CAS Number Ne592-57-4.

HR Aldrich Hydrocarbons Labrary-Ne 253, Aldrich Catalog 12541-5,
CAS Number No628-41-1.

Aldrich Vapor Phase Sample Labrary- Ne 46.

HR Nicolet Sampler Labrary- Ne 254,Aldrich Catalog C15799-6,

CAS Number Ne4054-38-0.

HR Aldrich Hydrocarbons Labrary- Ne 259, Aldrich Catalog 26896-8,
CAS Number Ne4313-57-9.

HR Aldrich Hydrocarbons Labrary- Ne 260. Aldrich Catalog 11849-4.
HR Aldrich Hydrocarbons Labrary- Ne 255. Aldrich Catalog 24605-0,
CAS Number Nel11-78-4.

HR Aldrich Hydrocarbons Labrary- Ne 256. Aldrich Catalog 23243-2,
CAS Number Nel 124-78-3.

HR Aldrich Hydrocarbons Labrary- Ne 257. Aldrich Catalog 42447-1,
CAS Number Ne4249-10-9.

HR Aldrich Hydrocarbons Labrary- Ne 258, Aldrich Catalog 21402-7,
CAS Number Noe4045-44-17.

HR Aldrich Hydrocarbons Labrary- Ne 264. Aldrich Catalog 29144-7,
CAS Number Ne3760-14-3.

HR Aldrich Hydrocarbons Labrary- Ne 265. Aldrich Catalog C9920-5,
CAS Number Ne544-25-2.

HR Aldrich Hydrocarbons Labrary- Ne 266. Aldrich Catalog C9748-2,
CAS Number Ne2765-29-9.

HR Aldrich Hydrocarbons Labrary- Ne 267. Aldrich Catalog 23427-3,
CAS Number No676-22-2.

HR Aldrich Hydrocarbons Labrary- Ne 26, Aldrich Catalog 22318-2,
CAS Number Ne 99-86-5.

HR Aldrich Hydrocarbons Labrary- Ne 26, Aldrich Catalog W28560-9,
CAS Number Ne 99-83-2.

HR Aldrich Hydrocarbons Labrary- Ne 263, Aldrich Catalog 22319-0,
CAS Number Ne 99-85-4.

HR Aldrich Hydrocarbons Labrary- Ne 268, Aldrich Catalog 29061-0,
CAS Number Ne 6753-98-6.

HR Aldrich Hydrocarbons Labrary-Ne 269, Aldrich Catalog 14758-3,
CAS Number Ne 21064-19-7.

HR Aldrich Hydrocarbons Labrary- Ne 270, Aldrich Catalog 13892-4,
CAS Number Ne629-20-9.

HR Aldrich Hydrocarbons Labrary- Ne 297, Aldrich Catalog B3380-3,
CAS Number Nel21-46-0.

HR Aldrich Hydrocarbons Labrary- Ne 298, Aldrich Catalog 14937-3,
CAS Number Ne7603-37-4.

HR Aldrich Hydrocarbons Labrary- Ne 299, Aldrich Catalog 14868-7,
CAS Number Noe3048-65-5.

HR Aldrich Hydrocarbons Labrary- Ne 300, Aldrich Catalog 11279-8,
CAS Number Ne77-73-6.

HR Aldrich Hydrocarbons Labrary- Ne 301,Aldrich Catalog 12982-8,
CAS Number Ne26472-00-4.
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V FOSIL
ALKINLOR VO DIINLOR

Alkinlorinv va diinlorin[1-46], [1-16, 20, 24, 25, 27-46] IQ-spektrlorindo udma zolaglari
C=C v kiinc voziy yotindo iligqat rabitoyo baghh C—H rabitolorinin valent v
deformasyon titromalori ilo olagodardirlar. Qeyd etmok lazimdir ki, iQ-spektrlardo C=C
valent titromolori imumiyyatls zoifdir, asetilends vo onun simmetrik homologlarinda isa
simmetriya qadagasina gdr miisahido olunmur lar. C=C rabidsinin karbohi drogen
zoncirinin igarilordo yaxud konarlarda yerlosmosi onun intensivliyino vo voziyyating
ciddi tasir edir. Bels ki, agor C=C rabitasi kiinc vaziyyatinda[1,3-5, 8, 9,

11-13, 15-17, 19-21, 23-25, 27, 28, 31, 34-39, 41,42,46] 2100-2260sm™ intervalinda
orta intensivlikli , nazik udma zolag1 verirso, orta voziyyotdos[2, 6,7,10,14, 18,22,26,29,
30,32,33,40,43-45] 2050-2055 smi-o godar siiriisiir vo daha da zoifloyir. C=C udma
zolagina alkil qruplarinin ov digor ovozlonmolorin do va rlhig1 tosir edir. Monoalkil
téromolordo C=C tits molorinin udma solagi 2100-2140sm™ intervalinda miisahic
olunursa, dialkil toromalordos iso 2190-2260sm™ intervalinda miisahido olunurlar.

C=C rabibsinin kiinc voziyyatinde C —H titemolori 3270-3330sm™ vo 610-700sm™,
arasi intensiv udma zolaqglariomola gatirir. Bundan basqa bozi hallarda {i¢qat rabitoyo
bagli C-C rabitasi 1230-1300sm™ intervalinda bir va ya iki intensiv udma solag verir.
1-pentin[3], 1-heptinin[8] vo 5-xlor-1-pentin[4] molekullarmm Q- spektrlorine nozor
salag.

1-pentin[3] vcy =3306,80sm™, 3335,50sm™, {icqat rabinin kiinc veziyyotindo ii¢qat
rabitoyo bagli C-H rabitoalorinin valent titromolorinin udma zolaqlart.

8cn =633sm™, icgat rabitenin kiinc voziyystindos ticqat rabitoys bagli C-H rabitolorinin
deformasyon titromolarinin udma zolag.

Ven =2966,60-2841,98sm™, CH; vo CH, grularinda C-H rabiblorinin asimmetrk vo
simmetrik valent titromalarinin udma zolaglari.

Ve—c =2118,52sm™, C=C rabitolorinin deformasyon titromolorinin udma zolag:.

8cy =1459,72sm™, 1380,79sm*, CH; vo CH, qruplarnda C-H rab#lorinin
deformasyon titromolarinin udma zolaqlari.

Scn =1434,73sm™, Ucqat rabitonin tosirindon CH3 vo CH, qruplarinda C-H rabitalorinin
deformasyon titromolorinin udma zolaglari.

1339sm™, 1321,57sm™, 1275sm™, 1253,77sm™, 1092 -737,71sm*, 531-452,80sm™,

C-C rabitolorinin skelet titromolorinin udma zolaqlari.

5-xlor-1-pentin[4] molekulunda ti¢cgat rabitonin vo ona bagli C-H rabitasinin valent titro-
malarini saciyyslondiron udma zolaglarinda bir doyisiklik olmasa da (vcy=3306,80sm™
Va ve-c=2118,52sm™), iicgat rabibys bagli CH rabitesinin deformasyon titromslorinin
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udma zolag: yiiksk enerji sahosine toraf siiriismera moruz qalir(d cy=653,51sm™). Ug-
gat rabibsinin araliq qeyri simmetrik araliq eziyyatindo (2 -heksindoa oldugu kimi)
C=C rabitasina bagli hidrogen atomlar1 olmadigindan bu C-H rabitalorinin valent vo de-
formasyon titomolorino xas olan udma zolaqlart IQ -spektrlords miisahide olunmur.
Ucgat rabitenin 6ziiniin udma zolag: iss qeyd etdiyimiz kimi ve-c=2050-2055sm™-o do
cox zaif piklor soklinde miisahida olunur. Ugqat rabitays bagl vo yaxin C-C elaca do
C-H rabitslorinin udma zolaqlarinin inyensiviklori iso bdyiiyiir.

1-heptinin[8] infraqirmiz1 spektrina nazar salaq; Yiiksok enerji sahasinda li¢qat rabitoya
bagli CH rabitasinin valent titromolorino xas olan intensiv udma zolagi
ven=3306,80sm™-do  (vcu=3335,50sm™-do  ¢iyin), deformasyon titromolorini
saciyyslendiron yiiksok intensivlikli zolaq 8cy=633sm™, kiinc licgat rakitinin orta
intensivlikli nazik udma zolagi iso Veec=2118,52sm*-do miisahida olunur.

1-heksinin[5] IQ-spektrina nozor salaq:

ven =3309,82sm™, licgat rabitin kiinc voziyyotindo iigqat rabitoye bagh C -H
rabitolorinin valent titromolorinin udma zolagi.

Scn =629sm™, licgat rabitonin kiinc veziyyatinds ti¢qat rabitoys bagli C-H rabitolorinin
deformasyon titromolarinin udma zolag.

Ven =2960-2874sm™, CH; vo CH, qrularinda C-H rabitolorinin asimmetrk vo simmetrik
valent titromolorinin udma zolaglari.

Veec =2118sm™, C=C rabitolorinin valent titromolarinin udma zolag.

8cy =1465,50sm™, 1379sm™, CH; vo CH, qruplarinda C-H rabiblarinin deformasyon
titromolorinin udma zolaqlari.

OcH =1431,57sm™, Uggat rabitonin tosirindon CH3 vo CH; qruplarinda C-H rabitslorinin
deformasyon titromolorinin udma zolaglari.

1342sm™, 1326sm™, 1299 sm™, 1249 sm™, 1177,96-739 sm™, 553-460sm™,

C-C rabitalorinin skelet titromoalarinin udma zolaglari.

2-heksinin[6] 1Q-spektrino nozor salaq:

Ucqgat rabitnin araliq voziyyetindo, {icqat rabitoya bagli C-H rabiblori olmadigindan
miivafiq udma zolaqglar1 da yoxdur.

Ven =2963-2843sm™, CH; va CH, qrularinda C-H rabitlorinin asimmetrk vo simmetrik
valent titromolorinin udma zolaglari.

Veec =2052,60sm™, C=C rabitalorinin valent titromalarinin udma zolag1.

Scy =1464sm™,1455,97sm™, 1379,56sm™, 738,73sm™, CH; vo CH, qruplarinda C-H
rabitalorinin deformasyon titromolorinin udma zolaqlart.

Scry=1434,95 sm™, 1379,56sm™, Uggat rabitonin tosirindon CHs vo CH, qruplarinda C-H
rabitolorinin deformasyon titromolorinin udma zolaglari.

1338,63sm™, 1332,66sm™ , 1278,53sm™, 1228,62sm™, 1160,52-457sm™, C-C
rabitolorinin skelet titromolorinin udma zolaglari.
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3-heksinin[7] IQ-spektrina nozor salaq:

Ucgat rabibnin araliq voziyyetindo, icqat rabitoya bagli C-H rabiblori olmadigindan
miivafiq udma zolaqlar1 da yoxdur.

Ven =2975,94-2851,63sm™, CH; va CH, grularinda C-H rabiblorinin asimmetrk vo
simmetrik valent titromolorinin udma zolaglari.

Scy =1461,54sm™, 1451sm™, 1375sm™, CH; ve CH, qruplarinda C-H rabiblorinin
deformasyon titromolorinin udma zolaglari.

1322,95sm™, 1144-485sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
Goranduyd kimi Gcgat rabitin varl 181 yaxin metil o metilen qruplarinda C -H
rabitolorinin vo C-C rabitolorinin udma zolaglarinin sayinin artmasina vo intensivlikla-
rinin boylmasina sabab olur.

Ucqat rabibnin simmetrik araliq vaziyyatinda(3 -heksinda/7] oldugu kimi) isa iicqat
rabitonin udma zolag: iimumuyyatlo miisahids olunmur. Ugqat rabitaya yaxin metilen
qruplarinda iso C-H w C -C rabiblorinin deformasyon elaoca do skelet titromalorinin
udma zolaqlar loskin azalir. Hesab edirik ki, bu forq alkinlords simmetrik va geyri -
simmetrik araliq vaziyyitlorinin ayrilmasinda ¢ox ahamiyyatli test sayila bilar.

Diinlarin kiinc wziyyoti [17,21,23]. Ucgat rabiblori kiinc veoziyyatindo olan diinlorin
Sociyyovi udma zolaglar1 (ggat rabibsi kiinc voziyystindo olan akinlorin saciyyovi
udma zolaglarina ¢ox uygundurlar. Burada ti¢gat rabitolornin kiinc voziyyastlorinds ligqat
rabitoyo bagli C-H rabitslorin valent titromolorinin udma zolaqlar1 yiiksok intensivliklori
1o secilirlar.

Diinlorin araliq voziyyeti[18,22, 26]. Ucqat rabitolori araliq voziyystinds olan diinlorin
Saciyyavi udma zolaglar1 Uggat rabibsi araliq voziyystindo olan akinlorin saciyyavi
udma zolaqlarina ¢ox uygundurlar.
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[1]. 3,3-dimetil-1-butin, 3,3-dimethyl-1-butyne, [HC=C-C(CHjs),-CH3 ,C4H3]
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BonHoeoe wucno (cm-1)

ven =3310,65sm™, liggat rabitonin kiinc voziyyatinds ticgat rabitoyo bagli C-H rabitslorinin valent titrsmolorinin udma zolag:.

S =630,89sm™, (icgat rabitoys bagli C-H rabitolorinin deformasyon titromolarinin udma zolag:.

ven =2971,76-2871,85sm™, CHg grularinda C-H rabitalorinin asimmetrk vo simmetrik valent titromolorinin udma zolaqlart.

Scy =1476,54sm™, 1457sm™, 1415,58sm™(iicgat rabibnin tosiri), 1393,79sm™, 1363,63sm™, CH; qruplarinda C-H rabitslorinin deformasyon
titromolorinin udma zolaqlart.

Ve=c =2136,75sm}, 21058m'1, C=C rabitolarinin valent titromoalarinin udma zolaglari.

1248,52sm™, 1204,69sm™, 1083,52-688,74sm™, 541,88-456,52sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[2] 2-butin, 2-butyne, [H3C-CEC-CH3 ,C4H6]

QSE‘QTWVMVMM I‘/_,_._---_.-\‘. fﬁf‘\/‘"‘—“\ m{ﬁ W\
- o
Y 5 . 2
o & &
- —
= (=]
o~ o $_
- =
2 2 s
& N 2
o4 w o
g =
[}
=T
o
[Tw]
puic
[ia}
=T
[
N_
@ 3
=T =
=T
=
o
=
o
o
@
o™
| 1 ' ' . . 1 . ' ' ' | . ' ' ' | . ' ' ' 1 ' . . ' 1 ' . . 1
3500 3000 2500 2000 1500 1000 500

BonHoeoe yucno (cm-1)

Ucgat rabitonin araliq vaziyyatindo, ii¢qat rabitoys bagli C-H rabitalori olmadigindan miivafiq udma zolaqlar1 da yoxdur.

VeH =2956,57-2737sm™, CH3 qruplarinda C-H rabitolorinin asimmetrk vo simmetrik valent titromolorinin udma zolaqlart.
ve=c=2054sm™, C=C rabitolorinin araliq voziyystinds valent titromslorinin udma zolag1.

ScH=1444sm™(licgat tabitonin tesiri), 1374sm™, CH3 qruplarinda C-H rabitolsrinin deformasyon titrsmolorinin udma zolaglar1.
1269sm*, 1233,50sm™, 1181-454,82sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlar1.
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[3]. 1-pentin, 1-pentyne, [HC=C-(CH,),-CH3 ,CsHgs].
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ven =3306,80sm™, 3335,50sm™, iigqgat rabitanin kiinc veziyystindo iiggat rabitoyo bagl C-H rabitslorinin valent titromolorinin udma zolaglari.
8c =633sm™, iigqat rabitenin kiinc veziyystindo iigqat rabitoye baglh C-H rabitslorinin deformasyon titremslorinin udma zolag.

ven =2966,60-2841,98sm™, CH3 vo CH; grularinda C-H rabitalorinin asimmetrk vo simmetrik valent titromoalorinin udma zolaqlart.

Ve=c =2118,52sm™, C=C rabitolorinin deformasyon titromalorinin udma zolagi.
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OcH =1459,72sm, 1380,79sm™, CH3 vo CH; gruplarinda C-H rabitolorinin deformasyon titromalorinin udma zolaqlart.

OcH =1434,73sm™, ticgat rabitonin tasirindon CH3 vo CH, qruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolaglari.
1339sm™, 1321,57 sm™, 1275 sm™, 1253,77sm™, 1092 -737,71 sm™, 531-452,80sm™, C-C rabitalorinin skelet titromolorinin udma zolaqlart.

[4].5-xlor-1-pentin, 5-chloro-1-pentyne, [HC=C-(CH,),-CH,CI,CsH-ClI].
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BonHoeoe uncno (cm-1)

ven = 3299,74sm™, ligqat rabitonin kiinc voziyyatinds iigqat rabitoya bagli C-H rabitslorinin valent titromolorinin udma zolag:.
8cr =653,51sm™, {icgat rabitonin kiinc voziyyatinds (icgat rabitoys bagli C-H rabitolorinin deformasyon titramolsrinin udma zolag:.
VCH = 2999sm™*, Cl atomuna bagli C-H rabitslorinin valent titromalarinin udma zolagi.
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VCH =2962-2845sm™, CH; grularinda C-H rabitolarinin asimmetrk vo simmetrik valent titromalarinin udma zolaglari.

Ve=c =2119sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

OcH =1454sm'1, 1433,67sm'1, 725,71sm'1, CH; gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaqlari.

dcal =767sm, C-Cl rabitolorinin valent titromolorinin udma zolagi.

1353sm™, 1346sm™, 1324sm™, 1306,74sm™, 1290,71sm™, 1232,72sm™, 1210sm™, 1179-847,88sm™, 537,88-463sm™, C-C rabitolorinin
skelet titromolorinin udma zolaglari.

[5] 1-heksin, 1-hexyne, [HCEC-(CHg)g-CHg ,C6H10]
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ven =3309,82sm™, licqat rabitonin kiinc voziyyatinds iigqat rabiteyo bagli C-H rabitolorinin valent titromolorinin udma zolag:.

8cy =629sm™, iigqat rabitenin kiinc veziyystindo ii¢qat rabitoyas bagli C-H rabitslorinin deformasyon titromslorinin udma zolag.
VCH =2960-2874sm'1, CH3; vo CH; grularinda C-H rabitalorinin asimmetrk vo simmetrik valent titromoalorinin udma zolaglari.

Ve=c =2118sm™, C=C rabitolorinin valent titromalorinin udma zolagt.

OcH =1465,50sm, 1379sm™, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.
8cn=1431,57sm™, licqat rabitonin tosirinden CH3 vo CH, qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolag:.
1342sm™, 1326sm™, 1299 sm™, 1249 sm™, 1177,96-739 sm™, 553-460sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[6] 2-heksin, Z-hexyne, [H3C-CEC-(CH2)2-CH3 ,C6H10]
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BonHoeoe uncno (cm-1)

Ucqat rabitonin araliq voziyystinda, iicqat rabitoys bagli C-H rabitolori olmadigindan miivafiq udma zolaglar1 da yoxdur.
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ven =2963-2843sm™, CH3 vo CH; grularinda C-H rabitalorinin asimmetrk vo simmetrik valent titromolarinin udma zolaqlart.
Ve=c =2052,60sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

Scn =1464sm™ 1455,97sm™, 1379,56sm™, 738,73sm™, CH; vo CH, qruplarinda C-H rabitolarinin deformasyon titromolarinin udma zolaglari.
OcH =1434,95 sm? 1379,56sm™, Ucqat rabitonin tosirindon CH3z vo CH; qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglart.
1338,63sm™, 1332,66sm™, 1278,53sm™, 1228,62sm™, 1160,52-457sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[7] 3-hek3in, 3-hexyne, [HgC-CHz-CEC-CHz'CH3 1C6H10]
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Bonnoeoe uncno (cm-1)

Ucqat rabitonin araliq voziyystinda, iicqat rabitays bagli C-H rabitalori olmadigindan miivafiq udma zolaglar1 da yoxdur.

VCH =2975,94-2851,63sm ™, CH3; vo CH; grularinda C-H rabitalarinin asimmetrk vo simmetrik valent titromolorinin udma zolaqlart.
OcH :1461,54sm'1, 1451sm'1, 13755m'1, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaqlart.
1322,95sm™, 1144-485 sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
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[8]. 1-heptin, 1-heptyne, [HC=C-(CH,)4-CH3 ,C;H15]
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ven =3311,72sm™, ticgat rabitonin kiinc voziyyatinds iigqat rabitoys bagli C-H rabitolorinin valent titromolarinin udma zolag:.

Scn =629sm™, iiggat rabitonin kiinc veziyystindo iicqat rabitoys bagli C-H rabitslorinin deformasyon titromolorinin udma zolag:.
VCH =2958,58-2861,67sm'1, CH3; vo CH; gruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromoalarinin udma zolaglari.
Ve=c =2118,80sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

OcH =1465,50sm, 1379sm™, 728,58sm™, CHs; vo CH; gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglart.
Scn =1432sm™, (icgat rabitonin tosirindon CHs vo CH, qruplarinda C-H rabitolorinin deformasyon titramolsrinin udma zolagi.
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1327,61sm™, 1237,98sm™, 1178-767,52sm, 549,74-480,64sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[9]. 1-oktin, 1-octyne, [HC=C-(CH,)s-CH;3 ,CgH14]
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BonHosoe uncno (cm-1)

ven =3312,65sm™, tiggat rabitonin kiinc voziyyotinds iigqat rabitoys bagli C-H rabitolorinin valent titromolsrinin udma zolag:.
Scr=629,55sm™, licgat rabitonin kiinc voziyyetindo iigqat rabitoya bagli C-H rabitolorinin valent titromolorinin udma zolagr.
ven =2957-2859,88sm™, CH3 vo CH; grularinda C-H rabitalorinin asimmetrk vo simmetrik valent titromolorinin udma zolaqlari.
Ve=c =2118,64 sm™, C=C rabitolorinin valent titromalorinin udma zolagi.
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OcH =1466 sm? 1378,84sm?, 724,63sm?, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaglari.
OcH =1431,81sm™, licgat rabitonin tasirindon CH3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolagi.
1344sm™, 1326 sm™, 1240,91 sm™, 1112-884sm™, 553sm™,525,62sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.

[10]. 4-Oktin, 4-octyne, [HsC-(CHy),-C=C~(CH,),-CHs ,CgH1]
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Bonwoeoe uncno (cm-1)

Ucqgat rabitonin araliq voziyyatindo, {icqat rabitoys bagli C-H rabitalori olmadigindan miivafiq udma zolaqlar1 da yoxdur.
Ucgat rabitonin araliq tam simmetrik voziyyatinde, C=C rabitalorinin valent titromalorinin udma zolaglar1 miisahide olunmur.
ven =2962,63-2851,63 sm™, CH; va CH, gruplarinda C-H rabitslorinin asimmetrk va simmetrik valent titromalarinin udma zolaqlari.
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Scu=1463sm™, 1378,99sm™, CH; va CH, gruplarinda C-H rabitalorinin valent titromolarinin udma zolaglari.

SCH:1433,54sm'1, CH3; vo CH; qruplarinda C-H U¢qgat rabitonin tasirindon CH3 vo CH; qruplarinda C-H rabitalorinin deformasyon titromolorinin
udma zolaglari.

1338sm™, 1140,66-452,65 sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[11]. 1-nonin,1-nonyne, [HC=C-(CH,)¢-CH3 ,CoH1¢]
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BonHosoe uncno (cm-1)

ven =3313sm™, liggat rabitenin kiine veziyystindo iicqat rabitoys bagli C-H rabitslorinin valent titromolorinin udma zolagy.
Scr =628,70sm™, ticgat rabitonin kiinc voziyyatinds iigqat rabitoys bagli C-H rabitolorinin deformasyon titromolorinin udma zolagi.
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ven =2957-2859,88sm™, CH3 vo CH; gruplarinin C-H rabitslorinin asimmetrk vo simmetrik valent titromalorinin udma zolaqlart.
Ve=c =2119sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

OcH =14663m'1, 13788m'1, 7238m'1, CHj3 vo CH; gruplarinda C-H rabitalorinin deformasyon titromoalorinin udma zolaglari.

OcH =1432sm™, Ucqat rabitonin tasirindon CH3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolagi.
1349,94sm™, 1326,78 sm™, 1240sm™, 1114sm™-894,96sm™, 555,86-466,53sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
[12] 1-d€5in,1-desyne, [HCEC-(CH2)7-CH3 ’C10H18]
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ven =3313sm™, iiggat rabitoys bagl C-H rabitslorinin valent titromolorinin udma zolagi.
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S8c =628sm™, iicqat rabitoyo bagl C-H rabitslorinin deformasyon  titromolsrinin udma zolag:.

VCH = 2956-28565m 7, CHs; vo CH; gruplarinin C-H rabitalarinin asimmetrk vo simmetrik valent titromolorinin udma zolaglart.
Ve=c =2118,9sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

OcH =1466sm?, 1378 sm?, 722sm?, CH3; va CH; gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglart.

OcH =1432,56sm*, licgat rabitonin tasirindon CH3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromoalorinin udma zolagi.
1326,83sm™, 1240sm™, 1115sm™, 462,83sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[13]. 1-dodesin,1-dodesyne, [HC=C-(CH,)s-CH3 ,C1oH2]
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ven =3313,60sm™, {iggat rabitonin kiine voziyyatinds, iicgat rabitayo bagli C-H rabitslorinin valent titromolorinin udma zolagi.
Scr=629sm™, licgat rabitonin kiinc veziyyatinda, licgat rabitoya bagli C-H rabitelorinin deformasyon titromolorinin udma zolagr.
VCH =2955-2854,593m'1, CHj3 vo CH;, qruplarmin C-H rabitolorinin asimmetrk vo simmetrik valent titromalarinin udma zolaglari.

Ve=c =2119sm™, C=C rabitolorinin valent titromalorinin udma zolagt.
OcH :14665m'1, 1377,628m'1, 721sm'1, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglart.
OcH =1432sm?, Ucqgat rabitonin tasirindon CH3 vo CH; qruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolagi.

1350sm™, 1326,64 sm™, 1238,80sm™, 1179,97-1075 sm™, 557,57-481sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar:.

[14]. 3-Pentin-1-ol, maye, 3-pentyn-1-ol, liquid, HO-CH,-CH,-C=C-CHj;, CsH;,O
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vor =3355sm™, spirtlorin dimer voziyystine uygun O-H rabitolsrinin valent titromolorinin genis, intensiv udma zolagi.
VCH =2920-2884sm'1, CHs; vo CH; gruplarinda C-H rabitolorinin asimmetrk vo simmetrik valent titromalarinin udma zolaglari.
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392

Ve=c =2052sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

Ucqgat rabitoys bagli C-H rabitolori olmadigindan miivafiq udma zolaglar1 da yoxdur.

Son =1333,79sm™(zsif), 635sm™(orta intensivlikli, garmlamus), birli spirtlorin COH qrupunda O-H rabitslorinin deformasyon titromslorinin

udma zolaqlari.

8co =1044,67sm™, birli spirtlorin COH grupunda C-O rabitolerinin deformasyon titromolerinin intensiv, azca genislonmis, udma zolagi.

OcH =1426sm™,1376,64sm™, CHs; va CH; gruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolagi.

1291sm™, 1271,93sm™, 1244sm™, 1187sm™, 1142,52sm™, 942sm™, 848,82sm™, 538-457sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar:.

[15]. 4-Pentin-1-ol , 4-pentyn-1-ol, [HO-CH,-CH,-CH,- C=CH , CsHgO].
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ven =3296,71sm™, licqat rabitoyo bagli C-H rabitolorinin valent titromolorinin udma zolags ilo, von =3350sm™, spirtlorin dimer voziyyotine uygun
O-H rabitalorinin valent titromalaring xas olan intensiv, genis udma zolaginin toplanmasi.

VCH =295l-2881,598m'1, CH; grularinda C-H rabitslorinin asimmetrk vo simmetrik valent titromalarinin udma zolaqlari.

OcH =l474,728m'1, 1380,87sm'1, CH; gruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolaglari.

Scn =1434sm™, (icgat vo O-H rabitslarinin tosirindon CHsz vo CH, qruplarinda C-H rabitolorinin deformasyon titramolarinin udma zolagi.

OoH =13508m'1(29it), birli spirtlorin COH qrupunda O-H rabitalorinin deformasyon titromalorinin udma zolagi.

8co=1057sm™, birli spirtlorin COH qrupunda C-O rabitslerinin deformasyon titremslorinin intensiv, azca genislonmis, udma zolag:.

Ve=c = 2117sm*, C=C rabitolorinin valent titromolorinin udma zolagi.

1324sm™, 1293,83sm™, 1174,82 sm™, 963-855,85sm™, 563,66-475sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[16]. 2-metil-1-buten-3-in, 2-methyl-1-buten-3-yne, [H,C=C(CH5)-C=CH, CsHg]
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BonHoeoe uyucno (cm-1)

ven =3368,55sm ™ (ciyin), 3299sm™, iiggat rabitonin kiinc voziyyotinda iigqat rabitoys bagli C-H rabitolerinin valent titromelorinin udma zolaqlari.

ven =3100 sm™, 3021sm™, 2995sm™, ikiqat rabitoys bagli C-H rabitolerinin asimmetrk valent titromolorinin udma zolaglari.

1814,56sm™, ikigat rabitoys bagli C-H rabitolorinin qeyri-miistovi deformasyon titromolorinin obertonu.

ven =2979-2864sm™, CH3 grupunda C-H rabitalorinin asimmetrk vo simmetrik valent titromalarinin udma zolaglari.

Sy =6365m™?, Ucqat rabitonin kiinc vaziyyatinda, ligqat rabitoys bagli C-H rabitalorinin deformasyon titromalarinin intensiv, azca genislonmis
udma zolagi.

Ve=c =2102sm™, C=C rabitolorinin valent titromalorinin udma zolagt.

ve=c =1614sm™, C=C rabitolorinin valent titromalorinin udma zolagi.
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Scr=1427sm™, ikigat rabitonin kiinc qosma voziyystindo, ikiqat rabitoys bagli C-H rabitolorinin miistovi deformasyon titromolorinin
udma zolagi.

8cn =903sm™, ikigat rabitonin kiinc qosma voziyyatinds, ikiqat rabitays bagli C-H rabitslorinin qeyri-miistovi deformasyon titromslorinin
udma zolagi.

Sc =1455sm™, 1373,65sm™, 723sm™, CH3 grupunda C-H rabitslorinin deformasyon titromolarinin udma zolaglari.

1266,66sm™, 1117-95558sm™, 765,86sm™, 548,84sm™, 525sm™ C-C rabitolorinin skelet titromolorinin udma zolaglart.

395



[17]. 1,6-heptadiin, 1,6-heptadiyne, [HC=C-(CH,);-C=CH, C;Hg]
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ven =3299,83sm™, licqat rabitonin kiinc voziyyatinds ligqat rabitoyo bagli C-H rabitalorinin valent titromolorinin udma zolag:.

VCH =2957-2843,65sm*, CH; gruplarinda C-H rabitalarinin asimmetrk vo simmetrik valent titromalorinin udma zolaglari.

8cr =636,70sm™, iicgat rabitenin kiinc veziyystindo iicgat rabitay bagli C-H rabitslorinin deformasyon titromolorinin intensiv, azca genislonmis
udma zolagi.

Ve=c =2118,85sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

Scr=1454 sm™, 1433,95sm™,1347sm™, CH; qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaqlari.
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397

1327,90 sm™, 1312 sm™,1291,76 sm™*,1272,52sm™*, 1186-754sm™ , 559,88-469sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

[18]. 5,7-Dodekadiin, 5,7-dodecadiyne, [CH3-(CH,)3-C=C-C=C-(CH;)s-CHs, C1,H1s].
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Ucgat rabito araliq vo simmetrik voziyyatindo oldugundan ii¢qat rabitays bagli C-H, elaco do C=C rabitalorinin miivafiq udma zolaqlar1 yoxdur.
VCH =2958,89-2832,73sm'1, CH3; vo CH; grularinda C-H rabitalarinin asimmetrk vo simmetrik valent titromolorinin udma zolaqlari.
SCH=1465,68sm'1, 1378,98sm™, 727,86sm™, CH3; vo CH; gruplarinda C-H rabitslorinin deformasyon titromoslorinin udma zolaglari.
Scy=1427sm™, licqat rabitonin tesirindon CHz vo CH; qruplarinda C-H rabitolorinin deformasyon  titromolorinin udma zolagr.

397



1363sm?, 1354sm™, 1342sm™, 1320sm™, 1299sm™, 1209sm™, 1104,76-739,52sm™, 604,96sm™, 540,80sm™, C-C rabitolorinin skelet titromalorinin
udma zolaqlari.

[19]. Sis-3-metil-2-penten-4-in-1-ol, sis-3-methyl-2-penten-4-yn-1-ol, [HO-H,C-HC=C(CH;)-C=CH, C¢HgOl].
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ven =3294sm™, iigqat rabitoyo bagl C-H rabitslorinin valent titromolorinin udma zolagi ils, vor=3498,56sm™, spirtlorin dimer voziyyatino uygun
O-H rabitalorinin valent titromolorina xas olan intensiv, genis udma zolaginin toplanmasi.

ven =3027sm™, ikigat rabitoyo bagli C-H rabitslorinin asimmetrik valent titromolorinin udma zolagy.

Son =638,88sm™; (icqat rabitonin kiinc veziyystinds licqat rabitoys bagli C-H rabitolsrinin deformasyon titromolorinin intensiv, azca genislonmis
udma zolagi.
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399

Ve=c =2096sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

ve=c =1635,94sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

Scr =840,83sm™, ikigat rabitonin sis- voziyyatinds ikiqat rabitoys bagl C-H rabitslorinin geyri-miistovi deformasyon titrsmolsrinin genislonmis
udma zolag1, miistovi deformasyon titromolorinin geniglonmis udma zolalar1 miisahide olunmurlar.

VCH =2979-2876,82sm™, CHg3 vo CH; gruplarinda C-H rabitslorinin asimmetrk vo simmetrik valent titromalarinin udma zolaqlari.

Scr =1450sm™, 1378sm™, CHs vo CH, gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaglari.

Scn =1434sm™ ikigat vo iicqat rabitalorin tosirinden CHs vo CH, gruplarinda C-H rabitolsrinin deformasyon titromolorinin udma zolagi.
ve.0=1007,76sm™, (955sm™, ¢iyin) COH grupunda C-O rabitolorinin deformasyon titromslorinin genislonmis udma zolagi.

dcn=1316,78sm™, 1241sm™, 1162,94sm™, 1088,92sm™, 592,53sm™, 472sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[20]. Trans-3-metil-2-penten-4-in-1-ol, trans-3-methyl-2-penten-4-yn-1-ol, [HO-H,C-HC=C(CH;)-C=CH, C¢HgO].
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ven =3292,77sm™, igqat rabitonin kiine veziyystindo ii¢qat rabitoys bagli C-H rabitolerinin valent titromslorinin, vey =3200-1130sm™ intervalinda
miisahido olunan udma zolagi ils, spirtlorin dimer vaziyyatina uygun O-H rabitolorinin valent titromolarina Xas olan, vou =3200-3550sm, intensiv,
genis udma zolaginin toplanmasi.

Son =640sm™, licqat rabitonin kiinc voziyystinds (icgat rabitoys bagli C-H rabitolsrinin deformasyon titromalorinin intensiv, azca genislonmis
udma zolagi.

Ve=c =2095sm™, C=C rabitolorinin valent titromalorinin udma zolagt.

VCH =3032sm™, 2991sm™, rabitolorinin asimmetrik valent titromolorinin udma zolaqlart.

ve=c =1635sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

VCH =29268m'1, 2877,7Osm'1, CH3 vo CH; gruplarinda C-H rabitolorinin asimmetrk vo simmetrik valent titromalarinin udma zolaglari.

Scr=1438 sm(ligqat va ikiqat rabitolorinin tesirinden), 1380 sm™, CHz vo CH, gruplarinda C-H rabitolorinin deformasyon  titromolorinin udma
zolaqlart.

ven =1300sm™?, ikiqat rabitonin trans- qosma Veziyyotinds ikiqat rabitoyo bagli C-H rabitosinin miistovi deformasyon titromoalorinin

udma zolagi.

ven =859,53sm™, ikigat rabitonin trans- qosma vaziyyetindo ikigat rabitoye bagli C-H rabitosinin qeyri-miistovi deformasyon  titromolorinin

udma zolagi.

ve.0=1004,68 sm™, COH grupunda C-O rabitslarinin valent titromalorinin udma zolagi.

1240,66 sm™, 1179,97sm™, 1089sm™, 564 sm™, 526 sm™, C-H rabitolorinin skelet titromalorinin udma zolaqlarr.
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[21]. 1,7-Oktadiin, 1,7-octadiyn, HC=C-(CH,)4-C=CH, CgH,

402
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ven =3297,98sm™, (icgat rabitonin kiine voziyyatinds (iggat rabitayo bagl C-H rabitslorinin valent titromolorinin udma zolagy.
Son =636sm™, licqat rabitonin kiinc voziyystinds (icgat rabitoys bagli C-H rabitslorinin deformasyon titromslorinin udma zolag.
VCH =2946,89-2842,908m'1, CH; gruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromolorinin udma zolaqlari.

OcH =14593m'1, 1445,833m'1, 14328m'1, CH; gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.

Ve=c =2116,78sm™, C=C rabitolorinin valent titromolorinin udma zolagi.

1328sm™, 1309sm™, 1274sm™, 1154-733sm™, 547-458,76sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.
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[22]. 2,2,7,7-Tetrametil-3,5-oktadiin, 2,2,7,7-tetramehtyl-3,5-diyne,C;,Hjs.
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CHs Ucgat rabitalorin araliq vo simmetrik voziyyatindo iigqat rabitalorlo bagli mivafiq udma zolaglari

H30+ C=C-C=C _TL-IEHB miisahido olunmurlar.

VCH =2965,89-2854,8OSm'1, CHj; gruplarinda C-H rabitolorinin asimmetrk vo simmetrik valent titromolorinin
CHj CHgz udma zolaglar.
Scu=1458sm™, 1376,73sm™, 1361,80sm™, 721sm™, CH, gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.
V(C=C) =2184,95sm™, 2144sm™, C=C rabitolorinds valent titromolorin simmetrik voziyystine uygun zsif udma zolaglari.
1243sm™, 1202sm™, 1022,85-882,64sm™, 662sm™, 539sm™, C-C rabitolorinin skelet titromoalorinin udma zolaglari.
404
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[23]. 1,8-Nonadiin, 1,8-nonadiyne, CH=C-(CH,)s-C=CH CgH,
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ven =3297,63sm™, liggat rabitoys bagli C-H (icgat rabitonin kiinc voziyyatinds iicqat rabiteys bagl C-H rabitslorinin valent titromalorinin
udma zolagi.

8cr=637,99sm™, iggat rabitonin kiinc voziyystindo {igqat rabitoys bagh C-H rabitolorinin deformasyon titromolorinin udma zolag:.

VCH =294O,638m'1, 28628m'1, CH; gruplarinda C-H rabitslarinin asimmetrk vo simmetrik valent titromolorinin udma zolaglari.

Ve=c =2116,82sm™, C=C rabitolorinin valent titromolorinin udma zolagt.
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OcH =1463sm*, 727sm™, CH; gruplarinda C-H rabitslarinin deformasyon titromoalorinin udma zolaqlari.
Scy =1432,83sm™, licgat rabitalorin tosirindon CHs qruplarinda C-H rabitslorinin deformasyon titromolerinin udma zolag:.
1349,51sm™, 1330sm™, 1266,95sm™, 1086-852sm™, 566-503sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart.

[24]. Sikloheksilasetilen, cyclohexylacetylene, CgHy,

SXCJOREXYLACETVLENE, 8%

w
G)_
™
o)
1 o o
I3 o
= =]
I = T
- o0 ™
L o
b g- =
™ I}
= <
(D_
] I}
& ¥ S
=]
T o]
o [y
=
) Il
a | = [te}
o | @
ﬁ @ g [Te]

] =+ |® &S o
@ =T - o
S - @ M @
& @ o T
™ @ 4] o ]

@ o @
=5 [
13 I}
@ 1G]
o ™ A
m—
ol
el
)
o
! ) . . . . ) . . . ) . . . . . . . . . . . . . . ) . . . . .
34500 3000 2500 2000 1400 1000 500

ven =3309sm™?, iiggat rabitonin kiinc voziyyotinda, tigqat rabitoya bagli C-H rabitolorinin valent titromolorinin udma zolagr.
- Scn=626sm™, (icqat rabitonin kiinc voziyyatinds, iiggat rabitoya bagli C-H rabitolorinin deformasyon  titromolorinin
— CH udma zolagi.
VCH =29323m'1, 2854,693m'1, CH, va C-H gruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromalarinin
406
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udma zolaqlari.
Ve=c =2117sm™, C=C rabitolorinin valent titromalorinin udma zolagi.
Scr =1449,50sm™,1360,63sm™, 1349,79sm™, 727sm™, CH, qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglar1.

1314sm™, 1296sm™, 1234,65sm™, 1139,63-839sm™, 549-492sm™, C-C rabitolsrinin skelet titromolorinin udma zolaglari.
[25].1-etinilsikloheksen, 1-ethynylcyclohexene, CgH1g
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ven =3309sm™, 3293sm™, iiggat rabitonin kiinc veziyystindo, ii¢qat rabitoys bagli C-H rabitolorinin valent titromolorinin

—CH udma zolaglari.
8cH =635,93sm™,604,74sm™, {icgat rabitonin kiinc voziyyatinds, iicqat rabitays bagh C-H rabitslorinin deformasyon
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titromolorinin udma zolaqlart.

ven =3057sm?, 3029sm, ikigat rabitoyo bagli C-H rabitalarinin asimmetrik valent titromolorinin udma zolaglari.

VCH =293O-2833,65sm'1, CH, vo CH qruplarinda C-H rabitalorinin asimmetrk vo simmetrik valent titromolorinin udma zolaglari.
cn=1458,63sm™, 1449,57sm™, 1436sm™,1356,91sm™, 1348sm™, 1339,85sm™, 722,57sm™, CH, qruplarinda C-H rabitolorinin
deformasyon titromolorinin udma zolaqlari.

Ve=c =2099,94sm, 2089,74sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.

ve=c =1631sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

Scr =1300,73sm™, ikigat rabitonin trans- qosma voziyyetindo ikigat rabitoya bagli C-H rabitolorinin miistovi deformasyon titromolorinin
udma zolagi.

Scrn =918,66-800sm™, ikigat rabitonin trans- qosma vaziyyatindo ikigat rabitoys bagl C-H rabitslorinin qeyri-miistovi deformasyon titromalorinin
udma zolaglar1.

1267,69-1205,61sm™, 1175-960sm™, 756sm™, 531-459sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

Torkibinds ikiqgat rabito olan bu birlosmao trans- qurulusludur.
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[26]. 1,8-siklotetradekadidin, 1,8-cyclotetradecadiyne,C14Hy
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410

— Ucgat rabitoys bagli C-H rabitalori yoxdur vo iigqat rabitalor tam simmetrik vaziyyatdadir, ona gora iigqat rabita ila olageli
miivafiq udma zolaqlar1t miisahido olunmurlar.

Scy =1461sm™, 1452,96sm™, 1440,86sm™, 1432,67sm™,1376,71sm™, 736,66sm™, CH, qruplarinda C-H rabitslsrinin

< > deformasyon titromolorinin udma zolaglari.

1350,64sm™, 1329,83sm™, 1303,68sm ™, 1291,75sm™, 1260sm™, 1223,79sm™, 1171,69-811sm™, 555,59sm™, 522,55sm™,
C-C rabitalorinin skelet titromolorinin udma zolaglari.

[27]. Propargil xloride, propargyl chloride, CI-CH,-C=CH, C3;H;Cl
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ven =3298,78sm™, licqat rabitonin kiinc voziyyatinds, iigqat rabitoys bagh C-H rabitolerinin valent titromolorinin udma zolagr.
410
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8cr =647,75sm™, {icgat rabitonin kiinc voziyyatinds, licqat rabitoys bagli C-H rabitolerinin deformasyon titromolorinin intensiv, azca genislonmis
udma zolagi.

ven =3086,75sm™, 2996sm™, Cl atomuna bagli CH, grupunda C-H rabitolorinin valent titramolsrinin udma zolaglar:.

Ve=c =2130sm™, C=C rabitolorinin valent titromalorinin udma zolagt.

VCH =2957sm*, 2843sm?, CH, grupunda C-H rabitalorinin asimmetrk vo simmetrik valent titromalorinin udma zolaglari.

OcH =1430,56sm*, 1383sm™, CH; gruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolaqlari.

Ve =708,78sm™, C-Cl rabitolorinin valent titramalarinin udma zolagt.

1263sm™, 1216,94sm™, 1174sm™, 957,78sm™, 900sm™, 1174sm™, 900sm™, 533,65sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

[28]. Propargyl bromid, propargyl bromide, HC=C-CH,Br ,C3H;Br,
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ven =3297sm™, iigqat rabitenin kiine veziyyatindo, iigqat rabitoys bagli C-H rabitolorinin valent titromolarinin udma zolag:.
8cH=731-657sm™, (icgat rabitonin kiinc voziyyatinda, ii¢qat rabitoys bagli C-H rabitolorinin deformasyon titromslorinin intensiv,

azca genislonmis udma zolaglari(brom atomunun tasiri miisahids olunur).

ven =3084,60sm™, 3060,94sm™, 3025,55sm™, 3007sm™, Br atomuna bagli CH, grupunda C-H rabitolarinin asimmetrik valent titromalorinin
udma zolaqlari.

ven =2957smt, 2843sm™, CH, grupunda C-H rabitalorinin asimmetrk vo simmetrik valent titromalarinin udma zolaqlari.

Scr =1494,71sm™, 1460sm™, CH, gruplarinda C-H rabitslorinin deformasyon titromalorinin udma zolaqlari.
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S =1422,70sm™, 1382sm™, Br atomunun va iigqat rabitolorin tesirindon CH; qruplarinda C-H rabitolorinin deformasyon  titromolorinin
udma zolaqlart.

Ve=c =2124,73sm™, C=C rabitolorinin valent titromolorinin udma zolagt.

veer = 617,74sm™, C-Br rabitalorinin valent titramalarinin udma zolagt.

1292sm™, 1210,82sm™, 1177,63-784,58sm™, 465sm™, C-C rabitolorinin skelet titromslorinin udma zolaglart.
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[29]. 1-brom-2-butin, 1-bromo-2-butyne, Br-CH,-C=C-CHj;, C,HsBr
TBROYO2-BUTYIE 39% PAAY s ST T Ty e N A
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Ucgat rabitoys bagli C-H rabitolori yoxdur va iigqat rabito tam simmetrik voziyyatdadir, ona géra iicqat rabito ilo slageli udma zolaqlar
miisahido olunmurlar.

VCH =3003,74sm™, Br atomuna bagli CH; qrupunda C-H rabitalarinin asimmetrik valent titromolorinin udma zolagi.

VCH =2958-2851,81sm*, CH3; vo CH; qruplarinda C-H rabitslorinin asimmetrik Vo simmetrik valent titromalorinin udma zolaglari.

Ve=c :2239,995m'1,(2376,895m'1, 2323sm™?, 228lsm'1) ¢iyinlor C=C rabitalorinin asimmetrik valent titromalarinin udma zolaglari.

OcH =1427,99sm*, 1375sm™, CH; gruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolaqlari.

veer =608,70sm™, C-Br rabitolorinin valent titromalarinin udma zolagi.

414



1209,66sm™, 1158-706sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[30]. 1,4-Dixloro-2-butin, 1,4-dichloro-2-butyn,CI-CH,-C=C-CH,CI, C4H,Cl,

415
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Ucqgat rabitoys bagli C-H rabitolori yoxdur vo iigqat rabito tam simmetrik voziyyatdadir, ona gora iigqat rabito ilo olageli udma zolaglar
miisahido olunmurlar.

VCH :2994sm'1, Cl atomuna bagli CH; grupunda C-H rabitslorinin valent titromalarinin udma zolagi.

VCH =2953,51sm*, 2841,50sm™, CH; gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.

veee =2321sm’, 2281sm™, 2243sm™, C=C rabitolorinin valent titromslorinin udma zolag1.

OcH =l427,998m'1, CH; gruplarinda C-H rabitslarinin deformasyon titromolorinin udma zolagi.
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OcH :116lsm'l, Cl atomlariin va {igqat rabitalarin tasirindoen C-C rabitolorinin skelet titromolorinin udma zolagi.
vee =702sm™, C-Cl rabitolorinin valent titromalarinin udma zolagt.
1262sm™, 1072,71-781sm™, 551-457sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[31]. 3-Xlor-3-methil-1-butin, 3-chloro-3-methyl-3-butyne, CH=C-CIC(CH,)-CH;, CsH-CI

416
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ven =3300sm™, iiggat rabitenin kiine veziyyatindo, iigqat rabitoys bagli C-H rabitolorinin valent titromolarinin udma zolag:.

Scr =650,85sm™, {icgat rabitonin kiinc voziyyatinds, ii¢qat rabitoys bagli C-H rabitolsrinin deformasyon titromolorinin udma zolagi.
ven =2997,75sm™, Cl atomuna bagli CH, qrupunda C-H rabitslorinin asimmetrik valent titromolsrinin udma zolag:.

ven =2983,81-2865sm™, CHj grupunda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

Ve=c =2121sm™, C=C rabitolorinin valent titromalorinin udma zolagi.

Scn =1464,75sm™, 1448sm™, 1436,62sm™, 1386,83sm™, 1368sm™, CH, qruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaglar1.

536,74

456,02

594,55

1
500

416



417

8cn=1169sm™, 1118,89sm™, Cl atomlarinin vo ii¢qat rabitelorin tosirindon C-C rabitolorinin skelet titromolorinin udma zolaqlar:.
veel =786,51sm™, C-Cl rabitolorinin valent titromolorinin udma zolagi.
1288,87sm™, 1226,87sm™, 1014sm™, 945m™, 536,74sm™, 456sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

[32]. 1-Xlor-2-oktin, 1-chloro-2-octyne, CI-CH,-C=C-(CH,);-CHs, CgH13Cl
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Ucqgat rabitoys bagli C-H rabitolori yoxdur vo iigqat rabito tam simmetrik voziyyatdadir, ona gora iigqat rabito ilo olageli udma zolaglar
miisahido olunmurlar.
VCH =2958-2861sm'1, CH3 vo CH; gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.

417



Ve=c =2312sm™, 2236sm™, C=C rabitolorinin valent titromolorinin udma zolaqlar1.

OcH =l466,81sm'1, 14328m'1, 13798m'1, CH; gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.
OcH =11523m'1, Cl atomlariin va tligqat rabitalarin tasirindon C-C rabitslarinin skelet titromoalarinin udma zolagi.

vee1 =693,81sm™, C-Cl rabitolorinin valent titramalarinin udma zolagi.

1329,67sm™, 1263sm™, 1152-785sm™, 539,81sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[33]. 2-Butin-1-ol, 2-butyn-1-ol, HO-CH,-C=C-CHj, C,HsO
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von =3340sm™, spirtlorin dimer voziyyatino uygun O-H rabitesinin valent titromolorinin intensiv, genis udma zolag;.
Ucgat rabitoys bagl C-H rabitolori olmadigindan miivafiq udma zolaglar1 da yoxdur.
Son =667sm™, birli spirtlordo O-H rabitosinin deformaeyon titromolorinin azaciq genisonmis udma zolagi.
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8co=1007sm™, birli spirtlordo C-O rabitolorinin deformasyon titromolorinin intensiv azca genislonmis udma zolag:.

ven =2921sm™, 2868,59 sm™, CH; vo CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
Ve=c =2298,61sm*, 2227sm™, C=C valent titromolorinin udma zolaqlar1.

OcH =1438,66sm, 1361sm™, CH3; vo CH; gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlart.

1226,95sm™, 1139,61sm™, 765sm™, 710sm™, 26-460,77sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[34]. Propargil spirti, propargyl alcohol, 2-propin-1-ol, 2-propyn-1-ol, CH=C-CH,OH, C3;H,0.
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Ucgat rabitoys bagli C-H rabitosinin valent titromslorinin 3350-3200sm™ arasi intensiv udma zolagi, spirtlorin dimer voziyyatine uygun O-H
rabitosinin valent titromolorino xas olan 3200-3500sm™ arasi intensiv, genis udma zolag: ilo ortiiliir vo morkozi 3292,77sm™ - do olan yeni udma
zolag1 miisahido olunur.

Scr =647,96sm™, {icgat rabitonin kiinc voziyyatinds (icgat rabitoys bagli C-H rabitosinin deformasyon titromolsrinin intensiv, azaciq genisonmis
419
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udma zolagi.

Ve=c =2119,58sm™, 2041sm™, C=C rabitosinin valent titromolorinin udma zolaqlari.

ven =2926sm™, 2872sm™, CH, grupunda C-H rabitosinin asimmetrik Vo simmetrik titromalorinin udma zolaglari.

Sch =1449,91sm™, 1360sm™, CH. grupunda C-H rabitosinin deformasyon titromoslorinin udma zolaqlart.

8¢y =1417,55sm™, OH grupunun va ii¢qat rabitonin taesirinden CH, qrupunda C-H rabitalorinin deformasyon titromslorininudma zolaqlari.
8co=1027sm™, birli spirtloride C-O rabitosinin deformasyon titromalorinin intensiv, azca genislonmis udma zolag:.

1298sm™, 1228,60sm™, 1105,93sm™, 979,54sm™, 915sm™, 553sm™, 475,95sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[35]. 3-butin-1-ol, 3-butyn-1-0l, HO-CH,-CH,-C=CH, C,H¢0
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3-butin-1-ol molekulunda iiggat rabitoy bagli C-H rabitosinin valent titromolorinin 3350-3200sm™ aras1 intensiv udma zolag1, intensiv udma zolag,
spirtlorin dimer voziyyatino uygun O-H rabitasinin valent titromolorino xas olan 3200-3500sm™ aras1 intensiv, genis udma zolag: ilo ortiiliir vo
morkozi 3294sm™ - do olan yeni udma zolag: miisahido olunur.
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Scr =645,58sm™, {icgat rabitonin kiinc voziyyatinds (icgat rabitoys bagli C-H rabitosinin deformasyon titromalorinin intensiv, azasiq genislonmis udma
zolagt.

Ve=c =2117,84sm™, C=C rabitosinin valent titromolorinin udma zolagi.

VCH :2947,54sm'1, 2888sm'1, CH; grularinda C-H rabitssinin asimmetrik vo simmetrik titromolorinin udma zolaqlart.

8 =1470,87sm™, 1379sm™, CH, gruplarinda C-H rabitesinin deformasyon titromolorinin udma zolaglari.

8cy =1424sm™, OH grupunun vo iiggat rabitenin tosirinden CH, qrupunda C-H rabitolsrinin deformasyon titromalorinin udma zolagi.
8co=1046,59sm™, birli spirtlordo C-O rabitosinin deformasyon titromolorinin intensiv, azca genislonmis udma zolag:.

1327sm™, 1187 sm™, 950,84-828,92sm™, 554sm™, 495 54sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[36]. 3-Butin-2-0l, 3-butyn-2-ol, CHz-HC(OH)-C=CH, C,HsO
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3-butin-2-ol molekulunda iiggat rabitoy bagli C-H rabitosinin valent titromolorinin 3350-3200sm™ aras1 intensiv udma zolagi, spirtlorin dimer
Vaziyyatina uygun O-H rabitesinin valent titromalorina xas olan 3200-3500sm™ arasi  intensiv, genis udma zolag ilo ortiiliir vo morkozi
3296,84sm™ - do olan yeni udma zolaglar: miisahido olunur.

Scn =651sm™, licgat rabitonin kiinc veziyystindo (icgat rabitoy bagl C-H rabitssinin deformasyon titromslorinin intensiv, azasiq genislonmis
udma zolagi.

Ve=c =2111,83sm™, C=C rabitosinin valent titromolorinin udma zolagi.

ven =2985,66-2887sm™, CH3 vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromalarinin udma zolaglari.

Scr=1450sm™, 1372,98sm™, CH; vo CH qruplarinda C-H rabitosinin deformasyon titromelorinin udma zolaqlari.

8cy =1409sm™, OH grupunun va tiggat rabitonin tasirindon CHz vo CH qruplarinda C-H rabitslorinin deformasyon titromalorinin udma zolagi.
Sco=1112-1037,78sm™, ikili spirtlords C-O rabitesinin deformasyon titromolarinin intensiv, nazik udma zolaglari.

1327sm™*, 1289sm™, 921,54sm™, 804,60sm™, 569,87-478sm™, C-C rabitolorinin skelet titromolorinin udma zolaqglar1.

[37]. 2-Metil-3-butin-2-ol, 2-methyl-3-butyn-2-0l, CHz-(OH)C(CHs)-C=CH, CsHgO
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2-metil-3-butin-2-ol molekulunda iicgat rabitoys bagl C-H rabitesinin valent titromolsrinin 3350-3200sm™ aras intensiv udma zolagi, spirtlerin dimer
Vaziyyatino uygun O-H rabitesinin valent titromalorinoe xas olan 3200-3500sm™ arasi  intensiv, genis udma zolagi ilo oOrtiiliir vo morkozlori
3272,76sm™ ,3298,63sm™ - do olan yeni udma zolaglar: miisahids olunur.

Scr =648,55sm™, (icgat rabitonin kiinc voziyyatinds (icgat rabitoys bagli C-H rabitosinin deformasyon titromalorinin intensiv, azasiq genislonmis udma
zolagi.

Ve=c =2115,62sm™, C=C rabitosinin valent titromolorinin udma zolagi.

VCH =2984-2873sm'1, CH3 grularinda C-H rabitasinin asimmetrik vo simmetrik titromolorinin udma zolaqlari.

OcH =l457sm'1, 13658m'1, CHj; gruplarinda C-H rabitssinin deformasyon titromoalorinin udma zolaglari.

Scn=961,60sm™, 888sm™, OH grupunun va iicqat rabitonin tesirinden CHs grupunda C-H rabitolsrinin deformasyon titromalorinin udma zolagi.
8co=1167,81sm™, (iclii spirtlordo C-O rabitosinin deformasyon titromolorinin intensiv, azca genislonmis udma zolagi.

1214sm™, 1006-888sm™, 706,55sm™ 557-451sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar.

[38]. 3-Metil-1-pentin-3-ol, 3-Methyl-1-pentyn-3-ol, HC=C-(HO)C(CH3;)-CH,-CH3, CsH;,0
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3-metil-1-pentin-3-ol molekulunda icgat rabibys bagli C-H rabibsinin valent titromolorinin 3350-3200sm™ arasi intensiv udma zolagi, spirtkin
dimer vaziyyatina uygun O-H rabitosinin valent titromoalorino xas olan 3200-3500sm™ aras1 intensiv, genis udma zolagi ilo ortiiliir vo morkozlori
3397,54sm™ ,3305,99sm™ - do olan yeni udma zolaqlaru miisahids olunur.

Scn =649,72sm™, ticgat rabitonin kiinc voziyyatinds (iggat rabitoys bagli C-H rabitosinin deformasyon titromolorinin intensiv, azasiq genislonmis

udma zolagi.

VCH =2974,91-2881,73sm™, CH3; vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromoalorinin udma zolaqlart.

Ve=c =2111,54sm™, C=C rabitosinin valent titromolorinin udma zolagt.

OcH =14623m'1, 1371,8OSm'1, CH3; vo CH; gruplarinda C-H rabitasinin deformasyon titromalarinin udma zolaqlari.

OcH =1053-897,918m'1, OH grupunun vs tigqat rabitonin tasirindon CH3, CH, qruplarinda C-H rabitslorinin deformasyon titromolarinin udma zolaqlari.
8co=1162sm™, 1132sm™, ticlii spirtlords C-O rabitosinin deformasyon titromolorinin intensiv, azca genislonmis udma zolaglari.

1325sm™, 1287,59sm™, 1271sm™, 1053-788,70sm™, 591-493,70sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.
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[39]. 4-Pentin-2-ol, 4-pentyn-2-ol, CH3;-CH(OH)-CH,-C=CH, CsHsO
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4-pentin-2-ol molekulunda tggat rabitoys bagli C-H rabitosinin valent titromoalarinin 3350-3200sm™ aras1 intensiv udma zolag1, spirtlorin dimer
Vaziyyatina uygun O-H rabitesinin valent titromalarina xas olan 3200-3500sm™ arasi intensiv, genis udma zolag ilo ortiiliir vo morkozi
3298sm™, - do olan yeni udma zolag: miisahids olunur.
S8y =645sm™, iicgat rabitenin kiinc veziyystindo iicqat rabiteys bagl C-H rabitesinin deformasyon titromslorinin intensiv, azasiq genislonmis
udma zolagi.
VCH =2973-2913sm'1, CHj; ,CH; vo CH grularinda C-H rabitosinin asimmetrik vo simmetrik titromolorinin udma zolaglari.
Ve=c =2118,89sm™, C=C rabitosinin valent titromolorinin udma zolagi.
OcH =1455sm™, 1376,55sm ™, CHa, CH; vo CH qruplarinda C-H rabitasinin deformasyon titromoalarinin udma zolaqlari.
Scr=1421sm™, OH grupunun va iiggat rabitonin tesirindon CHs, CH; vo CH qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.
8co =1116-1066sm™, ikili spirtlords C-O rabitosinin deformasyon titromslorinin intensiv, azca genislonmis udma zolag1.
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1349,64-1215sm™, 957,83-793sm™, 534,74-472sm™, C-C rabitslorinin skelet titromolarinin udma zolaglar1.
[40]. 2-Pentin-1-ol, 2-pentyn-1-ol, (HO)CH,-C=C-CH,-CH3;, CsHgO
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von =3336sm™, spirtlorin dimer voziyyatino uygun O-H rabitosinin valent titromolorinin intensiv, genis udma zolagr.

Ucggat r-yo bagli C-H rabitolori olmadigindan miivafiq udma zolaglari da yoxdur.

Son =641sm™, birli spirtlorin dimer voziyystindo O-H rabitasinin deformasyon titromolorinin udma zolag:.

VCH =2977,79-28783m'1, CH3 vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromalorinin udma zolaglari.

Ve=c =2291sm™, 2229,76sm™, C=C rabitosinin valent titromolorinin udma zolaglar.

OcH =1454sm™, 1376sm™?, 1361,92sm™, CH3; vo CH; gruplarinda C-H rabitalorinin deformasyon titromoalarinin udma zolaqlari.
S =1435sm™, OH grupunun va iiggat rabitonin tesirindon CHs, CH; qruplarinda C-H rabitolorinin deformasyon  titromolorinin

426



udma zolaqlari.
8co=1012sm™, birli spirtlordo C-O rabitosinin deformasyon titromalorinin intensiv, azca genislonmis udma zolag:.

1319sm™, 1227sm™, 1138,54sm™, 1081,57sm™, 1063sm™ 949-738sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.
[41]. 1-Pentin-3-ol, 1-pentyn-3-ol, HC=C-CH(OH)-CH,-CHs, CsH;O
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1-pentin-3-ol molekulunda icqat rabitsys bagli C-H rabitesinin valent titromolorinin 3350-3200sm™ aras1 intensiv udma zolagi, spirtlerin dimer
Vaziyyatino uygun O-H rabitesinin valent titromalorina xas olan 3200-3500sm™ arasi  intensiv, genis udma zolagi ilo ortiiliir

vo morkazi 3300sm™, - do olan yeni udma zolag1 miisahids olunur.

ScH=656sm™, licgat rabitoys bagli C-H rabitosinin deformasyon titromslorinin intensiv, azasiq genislonmis udma zolagi.
VCH=2970-28798m'1, CHs3 vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromalorinin udma zolaglari.
VCEC=2114,798m'1, C=C rabitasinin valent titromoalorinin udma zolag.
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8cH=1458,84sm™, 1380,92sm™, CH3, CH, vo CH qruplarinda C-H rabitosinin deformasyon titromolorinin udma zolaqlari.

8cH=1413sm™, OH grupunun vo ii¢qat rabitenin tosirinden CHs, CH, vo CH qruplarinda C-H rabitosinin deformasyon titromolorinin udma zolagr.
8c0=1099,97-974sm:, ikili spirtlords C-O rabitesinin deformasyon titromolarinin intensiv, azca genislonmis udma zolaglari.

1337sm™, 1278sm™, 938-817sm™, 584-468,64sm™, C-C rabitslorinin skelet titromalorinin udma zolaglar1.

[42]. 5-Heksin-1-ol, 5-hexin-1-ol, HC=C-(CH,)3-CH,-OH, C¢H;,0
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5-heksin-1-ol molekulunda {icgat rabitoys bagli C-H rabitosinin valent titromslorinin 3350-3200sm™ aras1, intensiv udma zolag1, spirtlorin dimer
Vaziyyatino uygun O-H rabitesinin valent titromalorine xas olan 3200-3500sm™ arasi intensiv, genis udma zolag: ilo Ortiiliir vo
morkozi 3295sm™, - ds olan yeni udma zolag1 miisahido olunur.
ScH=647sm™, licgat rabitoyo bagli C-H rabitosinin deformasyon titromolorinin intensiv, azasiq genislonmis udma zolagr.
VCH=2942-2867sm'1, CH3; vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromalorinin udma zolaglari.
428



vcgc=21168m'1, C=C rabitosinin valent titromoalorinin udma zolagi.
80H=14558m'1, 1433,758m'1, 1380,86 Sm'l, CHs; vo CH; gruplarinda C-H rabitasinin deformasyon titromalarinin udma zolaqlari.

1062,94sm™, birli spirtlordo C-O rabitssinin deformasyon titromslorinin intensiv, azca genislonmis udma zolagi.
1262sm™, 1210 sm™, 1161sm™, 989-815,98sm™, 544sm™, 479,81sm™, C-C rabitslorinin skelet titromolsrinin udma zolaglari.

[43]. 3-Heksin-1-0l, 3-hexyn-1-o0l, HO-CH,-CH,-C=C-CH,-CHs, CH1,0
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Ucgat rabitoys bagli C-H rabitolori yoxdur, ona gors da iicqat rabitoya bagli C-H rabitolorinin sociyyavi udma zolaglar1 miisahide olunmurlar.
Ucgat rabitoys bagli C-H rabitalori olmadigindan miivafiq udma zolaglar1 da yoxdur.

von =3351,85sm™, spirtlorin dimer voziyyotine uygun O-H rabitosinin valent titromolorinin intensiv, genis udma zolag:.
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Son =636,93sm™ spirtlordo O-H rabitosinin deformasyon titromelorinin intensiv, azagiq genislonmis udma zolagr.

VCH =2974,69-2849,73sm ™, CHs; vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromalarinin udma zolaglari.

Ve=c =2216sm™, 2086,67sm™, C=C rabitosinin valent titromolorinin udma zolaglar.

8cn =1453,63sm™, 1436sm™, 1375,97sm™, CH; vo CH, qruplarinda C-H rabitosinin deformasyon titrsmolarinin udma zolaglari.
8co=1044sm™, birli spirtlordo C-O rabitosinin deformasyon titromolorinin intensiv, azca genislonmis udma zolag1.

1319,77sm™, 1185sm™, 1141sm™, 975,62-848sm™, 781,52sm™, 540,59-451sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[44]. 3-Nonin-1-ol, 3-nonyn-1-ol, HO-CH,-CH,-C=C-(CH,)4-CHs;, C4H0
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Ucqgat rabitoys bagli C-H rabitolori yoxdur, ona géra do liggat rabitoyo bagli C-H rabitslorinin saciyyavi udma zolaglarr miisahids olunmurlar.
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von =3353sm™, spirtlorin dimer voziyyatino uygun O-H rabitssinin valent titromolorinin intensiv, genis udma zolagr.

Son =626,93sm™ , spirtlordo O-H rabitosinin deformasyon titromolorinin intensiv, azasiq genislonmis udma zolag1.

VCH =2956-28598m'1, CH3 vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromalarinin udma zolaqlari.

Ve=c =2227,77sm, 2078,89 sm™, C=C rabitosinin valent titromolorinin udma zolaglar.

OcH =1466,66sm™, 1378sm™, 724sm™, CH3; vo CH; gruplarinda C-H rabitasinin deformasyon titromalarinin udma zolaqlart.

Scr=1433sm™, OH grupunun va iiggat rabitonin tesirindon CHs vo CH; qruplarinda C-H rabitesinin deformasyon titromolorinin udma zolag:.
dco =1045sm™, birli spirtlords C-O rabitasinin valent titromolorinin intensiv, azca genislonmis udma zolagi.

1331-1234,87sm™, 1185,65-1105,61sm™, 977,95-848,80sm™, 546-472sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

[45] 3-DeSin-1-0|, 3-Decyn-1-0|, HO-CH2-CH2-CEC-(CH2)5-CH3, C10H180
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Ucgat rabitoya bagli C-H rabitolori yoxdur, ona goro da iigqat rabitoya bagli C-H rabitolorinin sociyyavi udma zolaglar1 miisahide olunmurlar.

vor=3345,53sm™, spirtlorin dimer voziyystino uygun O-H rabitesinin valent titromolorinin intensiv, genis udma zolagr.
Son=645sm™ , spirtlords O-H rabitssinin deformasyon titromslorinin intensiv, azasiq genislonmis udma zolagi.
VCH=2956,77-2858,95sm'1, CHs; vo CH; grularinda C-H rabitasinin asimmetrik vo simmetrik titromoalorinin udma zolaglari.
vc;c:2229,64sm'1, 2085,64sm™, C=C rabitosinin valent titromolorinin udma zolaglar.

SCH=1466,988m'1, 1378,84sm™, 724,63sm™, CH3; vo CH; gruplarinda C-H rabitoasinin deformasyon titromalarinin udma zolaqlari.
8cr=1434sm™, OH grupunun vo ii¢qat rabitenin tosirindon CHs vo CH; qruplarinda C-H rabitosinin deformasyon titromolorinin
udma zolagi.

8co=1046sm™, birli spirtlordo C-O rabitosinin deformasyon titromolorinin intensiv, azca genislonmis udma zolag:.
1333-1224sm™, 1185,76-1110sm™, 969-849sm™, 645sm™, 549sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[46]. (R)-(+)-1-Oktin-3-0l, (R)-(+)-1-octyn-3-o0l, HC=C-CH(OH)-(CH,),-CHs, CgH1,0
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(R)-(+)-1-Oktin-3-ol molekulunda ii¢gat rabitoyo bagl C-H rabitssinin valent titromolorinin3350-3200sm™ arasi, intensiv udma zolagi, spirtlorin dimer
Vaziyyatino uygun O-H rabitesinin valent titromalorina xas olan 3200-3500sm™ arasi  intensiv, genis udma zolagi ilo Ortiiliir vo

morkozi 3312sm™, -do olan yeni udma zolag1 miisahido olunur.

Son=655sm™, 628sm™, spirtlords O-H rabitssinin deformasyon titromslorinin intensiv, azasiq genislonmis udma zolaglari.

ven=2956,70-2861,80sm ™, CH3 vo CH, grularinda C-H rabitasinin asimmetrik vo simmetrik titromalarinin udma zolaglari.

VCEC=2115,67sm'1, C=C rabitosinin valent titromalarinin udma zolagi.

80H=1467sm'1, 1379,838m'1, 7268m'1, CH3; vo CH; gruplarinda C-H rabitosinin deformasyon titromalarinin udma zolaglari.

Sco= 1057sm™, 1027sm™, ikili spirtlords C-O rabitasinin deformasyon titromalarinin intensiv, azca genislonmis udma zolaglari.

1337,70-1276sm™, 1190-1123sm™, 994-811sm™, 583,81-481sm™, C-C rabitolorinin skelet titromalorinin udma zolaglart.
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25.

ODOBIYYAT

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 466,

Aldrich Catalog 24439-2, CAS Number Ne917-92-0.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 455,

Aldrich Catalog 25433-9, CAS Number Ne503-17-3.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 456,
Aldrich Catalog 25656-0, CAS Number Ne627-19-0.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 481,
Aldrich Catalog 24437-6, CAS Number Nel14267-92-6.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 457,

Aldrich Catalog 24442-2, CAS Number Ne693-02-7.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 458,
Aldrich Catalog 29391-1, CAS Number Ne764-35-2.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 459,

Aldrich Catalog 30689-4, CAS Number Ne928-49-4,

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 460,
Aldrich Catalog 24442-4, CAS Number Ne628-71-7.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 461,
Aldrich Catalog 24446-5, CAS Number No629-05-0.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 462,
Aldrich Catalog 24447-3, CAS Number Nol1942-45-6.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 463,
Aldrich Catalog 25387-1, CAS Number Ne3442-09-3.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 464,
Aldrich Catalog 24438-4, CAS Number Ne764-93-2.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 465,
Aldrich Catalog 24440-6, CAS Number Ne765-03-7.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 491,
Aldrich Catalog 20869-8, CAS Number Nel10229-10-4.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 490,
Aldrich Catalog 30248-1, CAS Number Ne5390-04-5.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 467,
Aldrich Catalog M3280-1, CAS Number Ne78-80-8.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 468,
Aldrich Catalog 40743-7, CAS Number Ne2396-63-6.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 472,
Aldrich Catalog 36367-7, CAS Number Nel120-29-2.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 494,
Aldrich Catalog 35945-9, CAS Number Ne6153-05-5.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 495,
Aldrich Catalog 35946-7, CAS Number Ne6153-06-6.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 469,
Aldrich Catalog 16129-2, CAS Number No871-84-1.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 470,
Aldrich Catalog 36366-9, CAS Number Ne66130-98-9.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 471,
Aldrich Catalog 16130-6, CAS Number Ne2396-65-8.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 473,
Aldrich Catalog 12921-6, CAS Number Ne6931-48-6.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 474,
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47. K.Haxanucu. Hugpakpachvie cnekmpbol u cmpoeHue opeanuyecKuxcoeouHeul.

Aldrich Catalog 31657-1, CAS Number Ne931-49-7.

HR Aldrich Dyes, Indicators,Nitro and Azo Compounds Labrary- Ne 475,
Aldrich Catalog 16127-6.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 476,
Aldrich Catalog 14399-5, CAS Number Ne624-65-7.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 477,
Aldrich Catalog P5100-1, CAS Number Nel06-96-7.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 478,
Aldrich Catalog 42729-2, CAS Number Ne63355-28-0.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 479,
Aldrich Catalog D5960-7, CAS Number Ne821-10-3.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 480,
Aldrich Catalog 30134-5, CAS Number Nel111-97-3.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 482,
Aldrich Catalog 44286-0, CAS Number Ne51575-83-8.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 483,
Aldrich Catalog 24434-1, CAS Number Ne764-01-2.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 484,
Aldrich Catalog P5080-3, CAS Number Nel07-19-7.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 485,
Aldrich Catalog 13085-0, CAS Number Ne927-74-2.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 486,
Aldrich Catalog 24604-2, CAS Number Ne2028-63-9.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 487,
Aldrich Catalog 12976-3, CAS Number Ne8115-19-5.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 488,
Aldrich Catalog 13756-1, CAS Number Ne77-75-8.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 489,
Aldrich Catalog 26899-2, CAS Number Ne2117-11-5.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- N 492,
Aldrich Catalog D33531-2, CAS Number Ne6261-22-9.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 493,
Aldrich Catalog E2840-4, CAS Number No4187-86-4.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 496,
Aldrich Catalog 30201-5, CAS Number Ne928-90-5.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 497,
Aldrich Catalog 24443-0, CAS Number Nol1002-28-4.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 498,
Aldrich Catalog 24445-7, CAS Number Ne31333-13-8.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 499,
Aldrich Catalog 42275-4, CAS Number Ne51721-39-2.

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 500,
Aldrich Catalog 39970-1, CAS Number Ne32556-70-0.

U3zoamenvcmseo Mup, Mocksa 1965

48. Tapacesuu b.H. UK cnexmpvioCHOBHBIX KIACCO8 OP2aAHUYECKOU XUMUL,

49. K.Haxamoma. UK cnexmpuol u cnekmpuwi KP Heopeanuueckux u KOOpOUHAYUOHHBIX

50. JI. A.Kazuywina, H.b. Kynnemckas. [lpumenenue Y-, UK-, AMP- u Macc-

Hzoamenvcmeo MI'Y, Mockea 2012
coeounenuti. Mocxkea “Mup 1991

cnexmpockopuu 8 opeanuyeckou xumuu. Mzoamenvcmeo MI'Y, 1979
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51. B.A. Muponos, C.A. Anxoeckuii. Cnekmpockonus 6 opeanuyeckou xumuu, Mockaa,
uzoamenvcmeo Xumus, 1985.
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Monospirtlar , diollar, triollar

Doymus biratomlu spirtbr. Doymus biratomlu spirtbr in[1-35] Saciyyavi udma
zolaglart O-H @ C -O rabitolorinin ~ valent ¥ deformasyon titromolori ilo
olagodardir. Bu tip birbsmolorin IQ spekrlorino eyni zamanda metil ¥ metilen
gruplarmin eloco do karbohidrogen zoncirindo C-C rabitolorinin udma zolaqlar1 da
alava olunur.

Maye halinda olan biratomlu birli[1,2,4-15,17-21,24], ikili[36-52,54,56,57]
spirtlorin boyiik aksariyyatindo Vo eloca do Ucli spirtlorin[64] bozilorindo O-H
rabitosinin valent titromolorinin intensiv, genis udma zolagi 3500-3200sm™
intervalinda miisahad olunur. Agir spitlordo 1-nonanoldan[22,23,25-29]
baslayaraq bu udma zolaglar1 dublet soklindo miisahido olunurlar.

Bitun hallarda bl spirtkdo  O-H rabiblor inin deformasyon titsmolorinin  zoif,
azca genisghnmis udma zolaglari iki yerd 1450-1250sm™ va 750-600sm™
intervallarinda miisahid olunur lar. Bu udma zolaqlariofdirlor vo spirtlorin
identifiksiyasi ii¢iin o qodor do ochomiyyatli deyillor.

C-O rabiblorin valent titromolorinin intensiv, azga genislonmis udma zolaglar
birli spirtbrde 1075-1000sm™, ikili spirtbrdo 1125 -1030sm™, Uclii spirth rds iso
1170-1100sm™, intervallarinda miisahido olunurlar.

Bundan olavs birli va ikili spirtlorda 1350-1260sm™, {iclii spirtlorde 1410-1310sm™
intervallarinda miisahid olunan intensiv udma zolaqlar1 COH qruplar {igiin
sociyyavi sayilirlar.

Spirtlorin agreqat wziyyati vo qatiligi eloco do halledicilorin xususiyyti O -H
rabitasinin valent titromolorinag xas olan udma zolaglarina cox giiclii tesir edir. Belo
ki, spirtbrin buxarinda, misal Ugln 1-pentanolun buxar voziyyotindo[16] (spirt
molekullarmin sorbost, baglanmamis veziyyoti) biz ancaq 3692 sm™-do intensiv
nazik udma zolag1 miisahids edirik.

Nisanlanmis C;3 atomlarindan ibarat olan etil spirti[3] ilo adi etil spirtinin IQ spek-
trlorindo demok olar ki, heg bir forq yoxdur. Qeyd edok ki, adi maye etil spirtinden
forgli olaraq Cy3 atomlarindan ibarat olan etil spirti bark maddadir.

Agir spirdrdo  1-nonanoldan baslayarag biz O-H rabilorin dimer, yaxud
assosiativ voziyyeotindo olan udma zolaglari ilo barabar O-H rabiblorinin sorbost
Vaziyyating uygun galon zoif udma zolaqglar1 da miisahids olunurlar.

Alifatik monospirtlorlo siklik biratomlu v ikiatomlu spirtlorin[12,17,19, 60,61]
Sociyyavi udma solaglari demok olar ki, eynidir. Yegana forq biratomlu siklik
spirtlordo[12,17,19] CH, qruplarinda C-H rabiblorinin deformasyon titromolorini
saciyyolondiren ~ 1460sm™ udma zolaqlarmin dublesklgndo olmasidr.
Sikloheksanolda[19] bu dublet udma zolaqlar artiq itir.
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Biratomlu siklik[12,17,19] spirtlordo C-O rabitesinin ¢ox intensiv, az¢a genislon-
mis udma zolaglari, 1350-1260 sm?, 1125-1030sm™, intervallarinda miisahido
olunurlar. Bundan basqa O-H rabitsinin deformasyon titromolorini saciyyalondi-
ron 660-670sm™ intervalinda qarmlamus, orta intensivlikli vo zoif udma zolaglari
da miigahido olunur . Agir spirtlords, 1-nonanoldan[22,23,25-29] baslayaraq
1250-1450sm™ udma zolaqlari itir, O-H rabitalerinin dimer voziyystinin zolaglari
iSo asag1 enerji sahosino torof siiriisiir vo ~3670sm™ otrafinda O-H rabiblorinin
sorbast voziyyatino uygun orta, alavo 1-2 odod zoif intensivlikli udma zolaglar
omolo golir.

C-O rabitolorinin 1000-1170sm™, arasi 2-4 pikcbn ibarat olan intensiv zolaqlar
seriyast ~ 1057sm™-da bir genis intensiv udma zolagma gevrilir va o biri udma
zolaglari ~ 1057sm™, udma zolagna ¢iyinlor kimi miisahids olunurlar.
1-tridekanoldan[26] baslayaraq bu ¢iyirdr itirlor. Agir spirtbrin sirasinda ,eyni
zamanda 1-tridecanoldan[26] sonra golon spirtlordo CH; qruplarini saciyylondiron
~720sm™, udma zolag: daha aydin miisahida olunur. Bu sirada eyni zamanda
1-nonanoldan[22] baslayaraq O-H raldtorinin  deformasyon titromolorini
sociyyelondiron orta intensivlikli, garinlamis udma zolagi soifloyir vo identifikasiya
Ucln shamiyyatsiz olur. Bu sirada bizim arasdirdigimiz agir spirtlorda
1-heptadekanoldan [30,32-35] baslayaraq biitiin biratomlu agir spirtlordo CH,
qruplarinda C-H rabutlorinin deformasyon titromolrinin ~1460sm™ vo ~720sm™,
udma zolaglar1 dublet soklindo miisahido olunurlar. 1-oktadekanol[31] istisna togkil
edir, bels ki, bu birlosmada ~1462sm™ udma zolag1 tokdir. Bundan olavo
1-oktadekanoldan 1-tricontanola[31-35] godor biitiin birli spirtlords
1-nonadekanol[32] istisna olmqgla O-H (dimer) rabiblarinin valent titromolarinin
udma zolaglar1 da dublet soklindo miisahido olunurlar.

Spirtlarin vo fenollarin inert (geyri-polyar) halledicilords vo duru mohlullarda fak-
tiki srbast O -H grupunun orta intensivlikli nazik udma zolag1r 3650-3600sm™
intarvalinda miisahido olunurlar.

Birli spirtlor: ~3640sm™

Ikili spirtlor:  ~3630sm
Uclii spirtlor: ~3620sm
Fenol spirtlor: ~3610sm
Nom maddslaorde su molekullarinin OH qruplarinin valent titomalarine xas olan
udma zolaglar1 3710sm™-do miisahida olunur. Kristallizasiya suyu 3100-3600sm™
intervalinda, orta intensivlikli, nazik udma zolagi verir. Bundan olava
1615-1640sm™ intervalinda H-O-H grupunun deformasyon tito molorine xas olan
zoif udma zolaglar1 da miisahido olunur.

1
1
1
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Molekullararasi hidrogen rabibsi: (dimerlorin yaranmasi) 3500-3600sm™, cox
nazik, udma zolag1 verirggor polimerin omolo golmasi sterik effektlorlo ¢otinlos -
mirss bu zolaq bir qayda olaraq polimerlorin udma zolaqlari ilo ortiiliirlor. Efirlor,
ketonlar, aminlor kimi polyar holledicilor gotiiriildiikdo onlarin yaratdigi hidrogen
rabitolori do bu intervalda oxsar udma zolaqglar1 verir ki, bu da todqiq olunan mad-
donin toyinini ¢otinlosdirir.

Birli-, ikili-, G¢lU- biratimlu spirtlords molekul kiitlasi béyiidiikca, C-C rabitolorin
stelet titromoalorinin 1380-450sm™ intervallarinda miisahida olunan miirakkab, zaif
Vo intensiv piklorin qarisigindan ibarat olan udma zolaglarimin tadricon itmasi
miisahida olunur. Qeyd etnok istordim ki, karbohidrogen zancirlorindo hidrogen
atomlarinin basqa qruplarlasvazlonmasi ham xromofor qruplarm bm do C -C
rabitalorinin udma zolaglarina cox giiclii tasir edir. Belo hallarda udma zolaglari-
ni tayin edarkan ¢ox diqqatli va ehtiyatli olmaq lazimdur.

Diollar, triollar va tetraollar: Diollarda[36-61] O-H rabitasinin valent titromalari-
nin udma zolaglari adi spirtlarinkindon intensivliyinin bir qodar genisliyi ilo farglo-
nir. Bundanolava diollarda 1654sm *-da vo 1719sm™-da (1,2-pentadiolda oldugu
kimi)[44] azca genislonmis zaif vo orta udma zolaqlart amoalo galir. OH quplarinin
kiinc oz iyyatlorinds olan diollarda 1,8-oktandioldan[53] (3394sm™, 3321sm™)
baslayaraq OH rabiblorinin yiiksok enerji saho sindoki udma zolaqlan ikiys ¢atir.
Bu qosalasma OH qruplarinin klnc \ziyyatlorindo olan bizim arasdirdigimiz
diollarin hamisinda [53,55-57,59-61] bkrar olunur. OH qruplarinin alifatik an -
cirin kiinc araliq vo araliq vaziyyatlorindo olan spirtlords bu zolaqlarin qosalagmasi
1,2-dodekandioldan [56,60] baslayir, 1,2-tetradekandiolda[58] (i¢o ¢atir.

Agir diollarda[56-61] yiiksan enerji sahasinda O-H rabitalorinin kiinc voziyyatinda
valent titromolorinin udma zolaglarinin qosalasmasi ilo barabar, yanasi voziyyatlo-
rinda bu udma zolaqalr1 ham do asagi enerji sahasine toraf siiriistir:
1,12-dodekandiolda[57] 3410sm™, 3346sm™  qiymotlorini alan bu udma
zolaqlarmin 1,2-dodekandiolda[56] 3311sm™ va 3217sm™- ya gadar,
1,2-tetradekandiolda[58] ii¢, udma zolag: olaraq 3472sm™, 3305sm™, 3219sm™-o,
1,2-heksadekandiolda[60] biz iki udma zolagi miisahido olunmagla 3473sm™ va
3224sm™-a goder siiriismolorini goririk.

Yingil siklodienollarin[62,63] saciyyavi udma zolaqlart monospirtbrin vo asagi
alifatik diollarin sociyyovi udma zolaglari ilo demok olar eynidirlor.
Sis-1,2-siklopentadienolda[62] von=3383,59sm™ -do,  trans-1,2-siklopentadie-
nolda[63] von=3339sm™ -do, miisahids olunurlar.

Alifatik triollarda do O-H rabiblorinin valent titromoalorinin udma zolaglarinin
formasi1 vo vaziyyati triolun agir vo ya yiingiil olmasi ilo forglonir.
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Yuxari enerji salosindo 1,2,4-butantriolda[64] O-H dimer w ya assosiativ voziy -
yatlorino uygun valent titromolorinin udma zolaglari monospirtlords vo asagi diol-
larda oldugu kimi gk intensiv, vou=3397sm™ -do genis udma zolag1 miisahid
olunur. 1,2,3-heptantriolun[65] IQ spektrid 3230,75sm *-do nisboton nazilmis,
gosalasmaga meylli udma zolag1 miisahido edirik.

1,2,3,4-oktantriolun[66] 1Q-spektrindo O-H rabilorinin valent titromolorinin
gosalagsmis udma zolaglar1 335 8,67sm™ -do vo 3278sm™ -do miisahido olunurlar.
Ar-O rabitosinin ¢ox intensiv vo genis udma zolag1 ~1224sm™*-do amalo golir.
Poliollar iQ spektrd  3200-3500sm™, intervalinda udma zolag1 verir. Bork vo
maye polimerlor {igiin giicli udma zolagi bir vo genis olur. Durulasdirilmis
mohlullarda bundan alave monomerlors xas olan udma zolag: da (3610-3640sm™)
alava olunur.

Qeyd etmk istordim ki, v(C=0) udma zolgmin (1720 sm™) birinci obertonu
3400-3500sm™ arasina diisiir, ancaq onlarmn intensivliyi cox zifdir vo bir qayda
olaraq O-H rabitslorinin genis, intensiv udma zolaglari ilo ortiiliirlor.

Bozi daxili kompleks birlogsmalor do (C=0, NO, va s. kimi xromofor gruplarla
molekuldaxili hierogen rabitsi) 2500-3200sm™ intervalinda »if,  ge nislonmis,
qarmlamis udma zolaglar verir,
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[1]. Metil spirti, maye, methyl alcohol, liquid, [CH30H , CH4O].

MEW:W]L. 99.9%, A.C.5. SPECTROPHOTOMETRIC GRADE
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668,97
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103211

1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' ' ' ' ' 1
3500 3000 2500 2000 1500 1000 500
BonHosoe uncno (cwm-1)

V (OH) =3342sm™, (2042sm™, H,0 ) spirtlorin dimer voziyystinde O-H rabitosinin valent titromslorinin intensiv, genis udma zolagi.
doH) = 668,97sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

V (CH) =2943,99-2831sm™*, CHs grupunda C-H rabitasinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.

d(cH) =1451,58sm™, CH3; grupunda C-H rabitasinin deformasyon titromolorinin udma zolagi.

d(cH) =1423sm™ , OH grupunun tosirinden CH; grupunda C-H rabitasinin deformasyon titromolorinin udma zolagi.

V (co) =1114,97sm™, 1032sm™, birli spirtlords C-O rabitasinin valent titromalarinin udma zolaglari.
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[2]. Etil spirti, maye, ethyl alcohol, liquid, [C,Hs0H, C,H¢O].
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3500 3000 2500 2000 1500 1000 500

BonHoeoe uucno (cm-1)

V (OH) =3330sm™, spirtlorin dimer voziyystinds O-H rabitosinin valent titromolorinin intensiv, genis udma zolagi.
v (on) =665sm™, spirtlorde O-H rabitesinin deformasyon titromolarinin udma zolag:.
V (CH) =2973,72-2890sm™, CH; vo CH, gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
d(CH) =1457,77sm*, 1379sm™, CH5 vo CH, gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlari.
d(CH) =1419,80sm™, OH grupunun tasirinden CH3 va CH; qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolag.
8(cory =1330,99sm™,1273,90sm™, birli spirtlardos COH grupunun sociyyovi udma zolaglart.
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V (co) =1089,89sm?, 1049sm™, birli spirtlords C-O rabitasinin valent titromalarinin udma zolaglari.
880,67sm™, 803 sm™, 486-458,84 sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
[3]. Etil-1-13C alkol, bark madda, ethyl-1-13C alcohol, solid, C,HsO

ETHYL1-13C ALCOKOL. 98 ATOM % 13C N i % I ¥
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vor =3340sm™, spirtlorin dimer voziyystindo O-H rabitosinin valent titromslorinin intensiv, genis udma zolagi.

Son =664,68sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

Sco=1078sm™, 1030,98sm2, birli spirtlards C-O rabitasinin valent titromalarinin udma zolaqlari.

VCH =2973-2874sm™, CHs, CH; qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
OcH =1453,88sm*, 1376,57sm™, CHs, CH; qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.

443



OcoH =1327,79sm?, 1273sm™, birli spirtlords COH grupunun saciyyavi udma zolaglart.
OcH =1418,72sm™, OH grupunun tasirindon CHs, CH, qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolagi.
875,94sm™, 801sm™, C-C rabitolorinin skelet titromalorinin udma zolaglart.

[4]. 1-Propanol, 1-propanol, HO-CH,-CH,- CH3, C3HgO
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vor =3334,57sm™, spirtlorin dimer voziyyatino uygun O-H rabitssinin valent titromolorinin intensiv, genis udma zolagi.

VCH =2962-2877sm'1, CHs, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
OcH =l456,91sm'1, 1382,538m'1, CHs, CH; gruplarindaC-H rabitasinin deformasyon titromalorinin udma zolaqlari.

Scr =1345,66sm™,1293,85sm™, birli spirtlerdo COH grupunun saciyyavi udma zolaglari.
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Son =662,93sm, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.
Sco=1098,87-968sm™, hirli spirtlorda C-O rabitesinin valent titromalarinin udma zolaqlart.
1235sm™, 904-753,94sm™, 518,51-467sm™, C-C rabitolarinin skelet titromolorinin udma zolaglari.

[5]. 2-Metil-1-propanol, 1-methyl-1-propanol, HO-CH,-CH(CHj3)-CHj3, C4H100
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von =3327sm™, spirtlorin dimer voziyystindo O-H rabitosinin valent titromoalorinin intensiv, genis udma zolag:.
Son =669,83sm™, spirtloards O-H rabitasinin deformasyon titromoalarinin udma zolagi.
veh =2956,73-2872sm™, CH3, CH, vo CH qruplarinda C-H qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolsrinin
udma zolaqlari.
445



446

VCH =1470sm, 1386,86 sm™, 1366sm™, CHg, CH; vo CH qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.
ven =1246,84sm™, OH grupunun tosirinden CHs, CH, vo CH gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolag:.
ven =1290,64sm™, birli spirtlards COH grupunun saciyyovi udma zolagi.

Sco=1041sm™, 1002,80sm™, birli spirtlords C-O rabitasinin valent titromoalarinin udma zolaglari.

1179,92sm™, 1113sm™, 960-783sm™, 492,95sm™, 460,73sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

[6]. Neopentil alkol, neopentyl alcohol, 2,2-dimetilpropan-1-ol, 2,2-dimethylpropan-1-ol, CH3-C(CHj3),-CH,OH, CsH1,0
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vor =3637sm™, OH(sorboast) qrupunda O-H rabitssinin valent titromolerinin zsif udma zolagi.

von =3346sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin intensiv, genis udma zolag1.
OoH =647sm?, spirtlords O-H rabitasinin deformasyon titromoalorinin udma zolagi.
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ven =2953,79-2854,58sm™, CH3 vo CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

OcH =1479sm™, 1463,87sm™, 1395sm?, 1377sm?, 1363sm™, 721sm?, CH3 vo CH, qruplarinda C-H rabitalarinin deformasyon titromalarinin
udma zolaglari.

Son =1287,74sm™, 1259sm™, birli spirtlords COH grupunun saciyyovi udma zolaglari.

8co=1052,63sm™,1016sm™, birli spirtlords C-O rabitalarinin valent titromalorinin udma zolaqlari.

1214,63sm™, 1187,56sm™, 934-746sm™, 532sm™, C-C rabitolorinin skelet titromolorinin udma zolaqglari.

[7]. 1-Butanol, 1-butanol, C4H;,0
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vor =3336,61sm™, OH(dimer) grupunda O-H rabitesinin valent titromolorinin intensiv, genis udma zolagr.
Son =653,51sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

Ve = 2959-2873sm'1, CH3, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.

OcH =l465sm'1, 13788m'1, CH3, CH; gruplarinda C-H rabitslorinin deformasyon titromalorinin udma zolaqlari.

Son =1432,74sm™, OH grupunun tesirindon CH3, CH, qruplarinda C-H rabitslarinin deformasyon titromolorinin udma zolagi.
Son =1338,68sm™, birli spirtlords COH grupunun saciyyovi udma zolagi.

8co=1072sm™, 1045,55sm™, 1028,73sm™, 1010sm™, birli spirtlordo C-O rabitolorinin valent titromolorinin udma zolaglari.
1250,99sm™, 1215sm™, 1113,60sm™, 991-737sm™, 513,63sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[8]. 2-butanol, maye, 2-butanol, liquid, [CH3-CH(OH)-CH,-CH3, C4H100].
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V (OH) =3346sm™, OH(dimer) grupunda O-H rabitosinin valent titromolarinin intensiv, genis udma zolag1.

d(oH) =663sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

V (CH) =2966,79-2878,82sm™*, CHs, CH, vo CH gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
d(CH) =1457sm™, 1374sm™, CH3, CH, vo CH gruplarinda C-H rabitalorinin deformasyon titromalorinin udma zolaqlari.

8or) =1326,80sm™,1299sm™, birli spirtlardo COH grupunun saciyyovi udma zolaglart.

d(0H) :1415,64sm'1, OH grupunun tasirinden CHs, CH; vo CH qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.

V (co) =1108,58sm™, 1030sm™?, ikili spirtlordo C-O rabitasinin valent titromoalorinin udma zolaqlari.

1254sm™, 1146,87sm™,990,57-776sm™, 499,69-462sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.
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[9]. 2-Metil-1-butanol, 2-methyl-1-butanol, HO-CH,-CH(CHj3)-CH,-CHj3, CsH;,0
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vor =3334sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin intensiv, genis udma zolag1.

Son =650sm™, O-H rabitasinin deformasyon titromalarinin udma zolagi.

VCH =2961,61-2876sm™, CH3, CH; vo CH qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.
OcH =1462sm™, 1379,96sm™, CHg, CH; vo CH qruplarinda C-H rabitslarinin valent titromalorinin udma zolaglari.

Son =1312,75sm™, 1266,74sm™, birli spirtlordc COH grupunun saciyyavi udma zolaqlart.

8co=1109sm™, 1046sm™,1015sm™, birli spirtlordo C-O rabitslorinin valent titromolarinin udma zolaglari.

1229sm™, 1167sm™, 988,74-764,97sm™, 514,83sm™, 497sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlari.
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[10]. 3-metil-1-butanol, 3-methyl-1-butanol, HO-CH,-CH,-CH(CH3;)-CH3, CsH1,0
0L, 98%
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von =3328,59sm™, OH(dimer) grupunda O-H rabitssinin valent titramolarinin intensiv, genis udma zolag1.
Son =667sm™, O-H rabitosinin deformasyon titromalarinin udma zolagi.
VCH =2957-28728m'1, CHs, CH; vo CH qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
OcH =l464,87sm'1, 1384sm'1, 1366,91sm'1, CHgs, CH, vo CH qruplarinda C-H rabitslarinin deformasyon titromoalarinin udma zolaglari.
OcH =1429,58sm™, OH grupunun tesirindon CHs, CH, voa CH qruplarinda C-H rabitslorinin valent titromalarinin udma zolagi.
Son =1264,86sm™, birli spirtlordc COH grupunun saciyyavi udma zolagi.
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dco =1057,57sm™, 1011,70sm™, birli spirtlards C-O rabitessinin valent titromalarinin udma zolaqlart.
1212,84sm™, 1168,96sm™, 1124,82sm™, 966,69-765sm™, 528sm™, 474,55sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar:.

[11]. (S)-(-)-metil-1-butanol, S)-(-)-methyl-1-butanol, HO-CH,-CH(CH3)-CH,-CHj3, CsH;,0
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vor =3340sm™, (1639,63sm™, su) OH(dimer) grupunda O-H rabitssinin valent titremolerinin intensiv, genis udma zolagr.

Son =660,63sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

VCH =2961,56-28763m'1, CH3, CH; vo CH qgruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
OcH =l462,968m'1, 1379,78sm'1, CHgs, CH, vo CH qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.

Son =1315sm™, 1266,74sm™, birli spirtlords COH grupunun saciyyavi udma zolaqlart.
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dco =1045,97sm, 1015sm™, birli spirtlords C-O rabitasinin valent titromalarinin udma zolaglari.
1229,97sm™, 1164,69sm™, 1109sm™, 988,70-765sm™, 526-485,90sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

[12]. Siklobutanol, cyclobutanol, C4HgO
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OH Von =3308sm™, OH(dimer) grupunda O-H rabitssinin valent titromolarinin intensiv, genis udma zolag1.
d(oH) =607sm™, O-H rabitasinin deformasyon titromalarinin udma zolagi.
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V (CH) =2959-2871,94sm™, CHs CH, vo CH gruplarinda C-H rabitosinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlar:.
d(cH) =1465,77sm™, 1446,62sm™, 1434,78sm™, CH3; vo CH; gruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolaqlart.
d(oH) =1339,87sm, birli spirtlords COH grupunun saciyyavi udma zolagi.
V (co) =1123,97-1030,67sm™*, C-O rabitoasinin valent titromalorinin udma zolaglari.
1237,62sm™, 1030,67-751sm™, 466,68 sm™, C-C rabitolorinin skelet titromalorinin udma zolaglarr.
[13].3-metil-2-buten-1-ol, 3-methyl-2-buten-1-ol, [HO-CH,-CH=C(CHgs)-CH3 , CsH10].
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von =3368,90sm™, 3330,54sm™, OH(dimer) grupunda O-H rabitssinin valent titramolorinin intensiv, genis udma zolaglar:.
OoH =646,97sm™, O-H rabitosinin deformasyon titromolorinin udma zolagi.
VCH =297O,92-2876,768m'1,CH3, CH; va CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.
OcH =l446,97sm'1, 13768m'1, CHs, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titromolarinin udma zolaglari.
ven =3053sm™?, ikigat rabitoyo bagl karbon atomuna bagli C-H rabitolorinin deformasyon titramolarinin udma zolagi.
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Son =1345,82sm™, 1304,67sm™, birli spirtlords COH grupunun saciyyavi udma zolaqlart.

V(c=c) =1674,99sm™, C=C rabitosinin valent titromolorinin udma zolagt.

d(CH) =836sm™, ikigat rabitonin kiinc CHR,;=C(R,), qgeyri-qosma voziyyatinds, ikigat rabitoyo bagl katbon atomuna birlagmis C-H rabitosnin
geyri-mistovi deformasyon titromoalarinin udma zolagi, mustavi deformasyon titromoalorinin udma zolaqlar1 miisahido olunmurlar.

Sco =1039sm™*,1000sm™, birli spirtlordo C-O rabitesinin deformasyon titromalorinin udma zolaqlari.

1241,87sm™, 1183,70sm™, 1111,76sm™, 887-775sm™, 532,77sm™, 492,73sm™, C-C rabitolorinin skelet titromolorinin udma zolaglarr.

[14]. 2-butin-1-ol, 2-butyn-1-ol, [(OH)CH,-C=C-CHj3, C4HgO].

8%

460,77

667,37

CF)_
w
<)
o
o

=
L]
-
o
(5]
(o]

466,96

710,55
483,82

—
™~
—
w
]

1438 66
765,28

487,80

=T
A
o
(o]
(]

491,98

334046

-
—
-
=
L]
—

526,31
50940
505,09

1 ' ' g g 1 ' g ' ' 1 ' g ' g 1 ' g g g 1 g g ' g ' g ' g 1
3500 3000 2500 2000 1500 1000 500
BonHoeoe uucno (cm-1)

vor =3340sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin intensiv, genis udma zolagi.
d(0oH) =667sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.
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Ucgat rabitoya bagli C-H rabitalori olmadigindan miivafiq udma zolaglar1 da yoxdur.

V(CH) =2921-2869,59sm*?, CHs, CH,, gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglart.
d(cH) =l438,668m'1, 13618m'1, CHs, CH; qruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.

V(C=C) =2298,91 sm™, 2227sm™, C=C rabitosinin valent titromslorinin udma zolaqlari.

V(co) =1007sm, birli spirtlords C-O rabitasinin valent titromalorinin udma zolagi.

1226,95sm™, 1139,61sm™, 765sm™, 710,55sm™, 526,77-460,77sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.

[15].1-pentanol, maye, 1-pentanol, liquid, [CsH1:0H , CsH1,0].
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v on =3322,98sm™, OH(dimer) grupunda O-H rabitssinin valent titrsmolorinin intensiv, genis udma zolagi.
d(oH) =665sm™?, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

Ven =2957-2861,72sm™, CH3 vo CH, gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromoalarinin udma zolaglari.

d(CH) =1466sm™, 1378sm*, 728sm™, CHs vo CH, gruplarinda C-H rabitalarinin deformasyon titromalorinin udma zolaqglari.

d(CH) =1341,67sm™, birli spirtlords COH grupunun saciyyoavi udma zolagi.

V (cO) =1075,67sm™, 1055sm™, 1005,57sm™, birli spirtlords C-O rabitasinin valent titromalarinin udma zolaglari.

1233,86sm™, 1201sm™, 1115,87sm™, 979,74-782 sm™, 502 sm™, 467 sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.
[16]. 1-Pentanol, gaz, 1-pentanol gas, CsH;;0OH, CsH;,0
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von=3692sm™, OH(serbast) qrupunda O-H rabitosinin valent titromolorinin intensiv, genis udma zolag1.

Ven =2975-2887sm™, CH3 vo CH, gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
8chy=1463sm™, 1378sm™, 728,69sm™, CH; vo CH; qruplarinda C-H rabitolarinin deformasyon titramolorinin udma zolaqlari.
d(oH) =665sm™?, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

V (co) =1054sm™, birli spirtlordo(buxar halinda) C-O rabitosinin valent titromslorinin udma zolagi.

1219sm™, 1097sm™,1076sm™, 925-490sm™, C-C rabitolarinin skelet titromalorinin udma zolaglari.

[17]. Siklopentanol, rongsiz maye, cyclopentanol, colorless liquid CsH;,O
CYCrOPERTANSL. 99% TN .
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v on =3345sm™, OH(dimer) grupunda O-H rabitssinin valent titramolerinin intensiv, genis udma zolagr.
d(oH) =660,87sm™, O-H rabitasinin deformasyon titromalarinin udma zolagi.
HO Vv ep =2959-2871,94sm™, CH, vo CH gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolarinin
udma zolaglari.
d(cH) =1450,77sm™, 1436,66sm™, CH, vo CH gruplarinda C-H rabitalorinin deformasyon titromolorinin udma zolaglari.
O(OH) =1340,88sm™, 1308sm™, birli spirtlordo COH grupunun saciyyavi udma zolaqlart.
V (o) =1072,93-993,85sm™, C-O rabitosinin valent titromolorinin udma zolaqlari.
1173,64sm™, 934-837sm™, 538,56 sm™, 471,85 sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.

[18]. Heksil alkol, rangsiz mayedir, hexyl alcohol colorless liquid, HO-(CH;)s-CHs, CsH140
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von =3334sm™, OH(dimer) grupunda O-H rabitosinin valent titromslorinin intensiv, genis udma zolagi.

Son =658sm™, O-H rabitasinin deformasyon titromalarinin udma zolagi.

Ve = 2956-28593m'1, CH3, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.
80H=1466,84sm'1, 13788m'1, 724,798m'1, CH3, CH; gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaqlari.
8co=1057,73sm™, birli spirtlords C-O rabitosinin valent titromalarinin udma zolagi.

OoH =1341,77sm, 658sm™, birli spirtlords COH grupunun saciyyavi udma zolaglart.

1222,81sm™,1188,53sm™, 1117,85 sm™, 919,62-760,50sm™, 507-456sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.
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[19]. Sikloheksanol, rangsiz kristal maddadir, syclohexanol, colerless crystal substance, CsH;,0
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v on =3339,98sm™, OH(dimer) grupunda O-H rabitosinin valent titromalorinin intensiv, genis udma zolag:
O(0H) =663sm™, O-H rabitosinin deformasyon titromalarinin udma zolagi.
v e =2930sm™, 2854sm™, CH, vo CH gruplarinda C-H rabitslorinin asimmetrik va simmetrik valent titromoalorinin
udma zolaqlari.
8cHy =1450,77sm™, 1362,74sm™, CH vo CH gruplarinda C-H rabitslorinin deformasyon titramolorinin udma zolaglart.
8chy =1345,70sm™, 1296,99sm™, birli spirtlardo COH grupunun saciyyovi udma zolaglart.

V (co) =1066-969sm™, siklik spirtlords C-O rabitslarinin valent titromalorinin udma zolaqlari.
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1255sm™, 1236sm™, 1172,87sm™, 1139sm™, 925-788sm™, 555,96 sm™, 471,71sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[20]. 1-Heptanol, rongsiz mayedir, 1-heptanol, colorless liquid, HO-(CH,)s-CH3, C7H160
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vor =3330sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin intensiv, genis udma zolagi.
Son =659,79sm?, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

ven =2955,96-2857sm™, CH3, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
OcH =1466,63sm™, 1377,91sm™, 723sm™, CHs, CH; gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlart.

8cry=1340,97sm™, 1261sm™, birli spirtlordo COH grupunun saciyyavi udma zolaqlari.
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dco =1057,71-1013sm™, birli spirtlorda C-O rabitasinin valent titromalarinin udma zolaqlart.

1215sm™, 1180sm™, 1117,86sm™, 967-866sm™, 867,95sm™, C-C rabitslorinin skelet titromolarinin udma zolaglari.

[21]. 1-Oktanol, 1-octanol, HO-(CH,);-CHg3, CgH150
J-0CTAMH—IT%.
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von =3328,58sm™, OH(dimer) grupunda O-H rabitssinin valent titramolarinin intensiv, genis udma zolag1.
Son =1250sm™, 671sm™, O-H rabitasinin deformasyon titromalarinin udma zolaglari.
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Ven =2955-2855,68sm™, CH3, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
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OcH :14668m'1, 1377,675m'1, 7225m'1, CH3, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.
dco =1057,91sm, birli spirtlorda C-O rabitasinin valent titromoalorinin udma zolagi.
1208sm™, 1179sm™, 1119sm™, 988,77-817sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.

[22]. 1-Nonanol, 1-nonanol, HO-(CH;)s-CHs, CoH,00
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vor =3622sm™, OH(sarbast) qrupunda O-H rabitosinin valent titromslorinin zoif, nazik udma zolagi.
vor =3330sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin intensiv, genis udma zolag1.
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Son =669sm?, spirtlords O-H rabitasinin deformasyon titromoalarinin udma zolagi.

VCH =2954,52-2854,67sm?, CH3, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.
OcH =l465,7lsm'1, 1377sm'1, 7218m'1, CH3, CH; gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaqlari.
8co=1055,51sm™, birli spirtlords C-O rabitosinin deformasyon titromalarinin udma zolagi.

1241sm™, 1179,84sm™, 1120sm™, 972sm™, 911,59sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

[23]. Decyl 8.|k0|, decyl alcohol, HO-(CHz)g-CHg, C10H220
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vor =3673,65sm™, 3627sm™, OH(serbast) qrupunda O-H rabitosinin valent titromalorinin zoif, nazik udma zolagi.

vor =3329sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin intensiv, genis udma zolag1.

Son =671sm™, spirtlords O-H rabitslorinin deformasyon titromslorinin udma zolagi.

VCH =2954,54-2853,64sm'1, CHg, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglari.
OcH =l465,598m'1, 1377sm'1, 7218m'1, CH3, CH; gruplarinda C-H rabitasinin deformasyon titromalarinin udma zolaglari.

Sco =1057sm™?, birli spirtlords C-O rabitasinin valent titromalarinin udma zolagi.

1234sm™, 1179,93sm™, 1121sm™, 931sm™, 875sm™, 495,99sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlarr.

[24]. 1-Undekan0|, 1-undecano|, HO-(CHz)lo-CH3, C11H24O
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vor =3336,60sm™, OH(dimer) grupunda O-H rabitssinin valent titremolorinin zeif, nazik udma zolagr.

Son =646,66sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.

Sco =1056sm™?, birli spirtlords C-O rabitasinin valent titromalarinin udma zolagi.

ven =2955-2853sm™, CHs, CH, gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
Scn =1466sm™, 1377sm™, 720,88sm™, CH3, CH, qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.
1164sm™, 1122sm™, 943-828,96sm™, 667,93sm™, 611-539sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlari.

[25]. 1-dodekanol, 1-dodecanol, HO-(CH,)11-CHgs, C12H260
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VOH =3627sm*, OH(sarbast) qrupunda O-H rabitesinin valent titromalarinin zaif, nazik udma zolagi.

von =3328,69sm™, OH(dimer) grupunda O-H rabitssinin valent titremolorinin zeif, nazik udma zolagr.

Son =669,85sm™, O-H rabitesinin deformasyon titromolorinin udma zolag:.

ven =2954-2853,98sm™, CH3, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
S8cn =1465,80sm™, 1377sm™, 720,96sm™, CHs, CH, qruplarinda C-H rabitolarinin deformasyon titrsmslorinin udma zolaqlari.
1340,77sm™, birli spirtlordo COH grupunun saciyyavi udma zolag:.

Sco =1057sm™?, birli spirtlords C-O rabitasinin deformasyon titromalorinin udma zolagi.

1233,76sm™, 1166sm™, 1121sm™, 930sm™, 875sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlari.
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[26]. 1-Tridekanol, 1-tridecanol, HO-(CH2)12-CHgs, C13H20
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vor =3627sm™, OH(sorbast) qrupunda O-H rabitssinin valent titromslorinin zoif, nazik udma zolagi.

vor =3351sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin zoif, nazik udma zolag:.

Son = 1305sm?, 620,96sm™, birli spirtlords O-H rabitasinin deformasyon titromalarinin udma zolaglari.

8co =1055,75sm™, birli spirtlords C-O rabitasinin valent titromoalorinin udma zolagi.

ven =2923,84-2853sm™, CH3, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.

OcH =1465,50sm, 1377,56sm™, 720sm™, CHs, CH; gruplarinda C-H rabitalarinin deformasyon titromolorinin udma zolaglari
469



1120sm™, 922,71sm™, 887sm™, 620,96-458,94sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

[27]. 1-Tetradekanol, 1-tetradecanol, HO-(CH,);3-CHj3, C14H3,0
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vor =3629,52sm™, OH(sorbast) qrupunda O-H rabitssinin valent titromolarinin zoif, nazik udma zolag:.
vor =3350sm™, OH(dimer) grupunda O-H rabitosinin valent titromslorinin intensiv, genis udma zolagi.
Son =639,56sm, spirtlords O-H rabitasinin deformasyon titromoalorinin udma zolagi.

1302sm™, birli spirtlordo COH grupunun saciyyavi udma zolag.

dco =1055,67sm™:, birli spirtlorda C-O rabitasinin valent titromoalorinin udma zolagi.
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VCH = 2923,97sm™, 2853sm™, CHs, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlart.
Scy =1465sm™, 1377,69sm™, 1302sm™, 720,51sm™, CH3, CH, qruplarinda C-H rabitolsrinin deformasyon titromslorinin udma zolaqlart.
1121,84sm™, 782,84sm™, 465sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[28]. 1-pentadekanol, 1-pentadecanol, HO-(CH;)14-CHs, C15H3,0
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vor =3630sm™, OH(sorbast) qrupunda O-H rabitssinin valent titromalorinin zaif, nazik udma zolagi.
vor =3357sm™, OH(dimer) grupunda O-H rabitosinin valent titromolorinin zoif, nazik udma zolag:.
Son =645,67sm™, spirtlords O-H rabitasinin deformasyon titromalarinin udma zolagi.
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1351,89sm™, 1305,73sm, birli spirtlordo COH grupunun saciyysvi udma zolaqlart.
8co=1055sm™, birli spirtlordo C-O rabitosinin valent titromolorinin udma zolagi.
ven =2923,98-2853sm™, CHs, CH, gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolarinin udma zolaqlari.

Scn =1465sm™, 1377,69sm™, 720sm™, CH3, CH, gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaqlari.
1122sm™, 908,70sm™, 539,89-501,54sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[29]. 1-Heksadekanol, hexadecanol, HO-(CH,)15-CH3, C16H340
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vor =3629sm™, OH(sorbast) qrupunda O-H rabitssinin valent titromslorinin zaif, nazik udma zolagr.

vor =3340sm™, OH(dimer) grupunda O-H rabitosinin valent titromalorinin zoif, nazik udma zolag:.
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Son =638sm?, spirtlords O-H rabitasinin deformasyon titromoalarinin udma zolagi.

1352sm™, 1302sm™, birli spirtlordo COH grupunun saciyyovi udma zolaglari.
8co =1055,94sm™, birli spirtlords C-O rabitasinin valent titromoalorinin udma zolagi.
ven =2923sm?, 2853sm™?, CH3, CH, gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.

8cn =1465,51sm™, 1377sm™, 720sm™, CH3, CH, gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaqlari.
1123sm™, 919,60sm™, 889sm™, 670,93 sm™ 591-452,53sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlari.

[30]. 1-Heptadekanol, 1-heptadecanol, HO-(CH,)16-CHs, C17H360
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von =3302sm™, OH grupunda O-H rabitssinin valent titromalarinin zaif, nazik udma zolagi.

Son =685sm™, OH(dimer) grupunda O-H rabitosinin deformasyon titrsmolarinin zsif udma zolagi.
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1349sm™, 1321,96sm™, 1306sm™, 1294sm™, birli spirtlarde COH grupunun saciyysvi udma zolaglari.

8co=1071,65-1003,65sm™, birli spirtlordo C-O rabitasinin valent titromolorinin udma zolaglart.

ven =2954,63-2848sm™, CHs, CH, gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.

Scn =1471,67 sm™, 1462sm™, 729,71sm™, 719sm™, CHs, CH, qruplarinda C-H rabitslorinin deformasyon titromalorinin udma zolaglari.
Scp =1407sm™, OH grupunun tesirindon CHg, CH; gruplarinda C-H rabitslarinin deformasyon titromolorinin udma zolagi.

1122sm™, 987-926sm™, 856,82sm™, 685,96sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.

[31]. 1-Oktadekanol, 1-octadecanol, HO-(CH;)17-CHs, C1gH3s0
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von =3310sm™, 3226sm™, O-H rabitosinin valent titromolorinin udma zolaglari.

VCH =20954-2849sm ™, CHs, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolarinin udma zolaglari.

8on =1300sm™, birli spirtlordo COH grupunun saciyysvi udma zolag1.

8co=1063,80sm™, 1050sm™, birli spirtlorde C-O rabitasinin valent titromoalarinin udma zolaglari.

Scn =1462sm™, 1376,70sm™, 728,98sm™, 719sm™, CH3, CH, qruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolaglari.
1158-1105sm'1, 1039-9528m'1, C-C rabitalorinin skelet titromolorinin udma zolaglari.
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[32]. 1-Nonadekanol, 1-nonadecanol, HO-(CH3)15-CHgs, C19H400

"NONADECANOL. 9% T A AN i
P~ lm
[ Irs]
% (o]
2 3
N
| =~
| =
ga| =T
Ga| —
[Ty (0]
L‘j.
o q S e r~
- :C’Jm— a)-
o o 9 =
o - @
[4a]
0w [an]
~ o
I~ o
w [
[03]
[dn]
(%]
o
()]
(]
b 0w o
© T o o oW -
g LM Feo — @©
Wy 0o oo = - O
@ T T - o =
© 0O OO -
[ I |
, O
3500 3000 2500 2000 1500 1000 500

Von =3299,70sm™, OH grupunda O-H rabitssinin valent titromalarinin orta intensivlikli, genis udma zolagi.
OoH :14075m'1, OH grupunun tasirinden CH3, CH; qruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolagi.
1323sm™, 1293,85sm™, birli spirtlards COH grupunun saciyyavi udma zolaglari.
dco =1071,55sm?, 1061sm™, birli spirtlords C-O Dbirli spirtlordo C-O rabitasinin valent titromoalarinin udma zolaqlari.
VCH =2955,65-2848sm ™, CH3, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlart.
Scn=1472sm™, 1462sm™, 1376sm™, 730sm™, 719sm™, CHs, CH, qruplarinda C-H rabitalorinin deformasyon titromolorinin udma zolaglart.
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1122,55sm™, 967,76sm™, 942,59-882sm™, 540,58sm™, C-C rabitolorinin skelet titromslorinin udma zolaqlart.

[33]. 1-Dokozanol, bark madda, 1-docosanol, solid, HO-(CH,)21-CH3, CH4s0
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vor =3326,81sm™, 3226,56sm™, OH grupunda O-H rabitesinin valent titromalorinin udma zolaqlar1.

dco =1064sm, birli spirtloarda C-O rabitasinin valent titromalarinin zaif udma zolagi.
VCH =2953,94-2848,93sm ™}, CH3, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.
Scy =1471,55sm™, 1462sm™, 1376,51sm™, 729,56sm™, 719sm™,CHs, CH, qruplarinda C-H rabitslorinin deformasyon titromslorinin udma zolaqlart.

10858m'1, 1045,68-9788m'1 C-C rabitalarinin skelet titromolorinin udma zolaqlari.
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[34]. 1-Heksakozanol, 1-hexacosanol, HO-(CH;)25-CHs, CsHs40
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von =3293,58sm™, 3233sm™, OH grupunda O-H rabitssinin valent titromolorinin udma zolaglari.

1310sm’™, birli spirtlords COH grupunun saciyyovi udma zolagi.

dco =1062,97sm:, birli spirtlords C-O rabitasinin valent titromalorinin udma zolaglari.

ven =2954,65-2849sm™, CH3, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.

OcH :1472,975m'1, 14625m'1, 1376,985m’1, 729,995m'1, 7195m'1, CHs, CH; gruplarinda C-H rabitalorinin deformasyon titromalorinin udma zolaglari.
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1122sm, 1094sm™, 1045-977sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlar1.

[35]. 1-Triakontanol, 1-triacontanol, HO-(CH,)29-CHg3, C30Hg20
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Von =3294,56sm™*, 3223,50sm™, OH grupunda O-H rabitasinin valent titromoalorinin udma zolaglari.
ven = 2954,65-2848sm™, CH3, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
OcH =1471,94sm, 1461,83sm™, 1376,65sm™, 729,94sm™, 719sm™, CH3, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin

udma zolaqlari.
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OoH :14075m'1, OH grupunun tasirinden CHs, CH; qruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolagi.
dco =1071,77sm, 1062sm™, birli spirtlords C-O rabitasinin valent titromalorinin udma zolaglari.
1122sm™, 1037-747sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.

[36]. Etilenglikol, maye, ethylene glycol,liquid, [HO-CH,-CH,-OH , C;H;O].
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V (OH) =3344sm*, OH grupunda O-H rabitalarinin valent titromalarinin intensiv, genis udma zolagi.
8or) =640,83sm™, kiinc diollarda O-H rabitosinin deformasyon titromalorinin orta intensivliki, genis udma zolagr.
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V (CH) =2938,50-2876,82sm ™, CH; gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.

d(cH) =1456,50sm, CH; gruplarinda C-H rabitalarinin deformasyon titromoalarinin udma zolagi.
dcH) =1411, 56sm™, OH grupunun tesirindon CH; gruplarinda C-H rabitslorinin deformasyon titromolorinin udma zolag.

1336sm™, 1256,87sm™, birli spirtlordo COH grupunun saciyysvi udma zolaglar1.

v (co) =1086,85sm™,1041,64sm™, C-O rabitosinin valent titromolorinin udma zolaglari.

1204sm™, 882,67sm™, 863,90sm™, 593-451sm™, C-C rabitolarinin skelet titromolorinin udma zolaglari.

[37].1,2-propandiol, maye, 1,2-propanediol, liquid, [CH,(OH)-CH(OH)-CHj3; , C3HsO,].
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482

V (OH) =3351,62sm™, OH grupunda O-H rabitolorinin valent titromslorinin intensiv, genis udma zolagi.

d(0H) :6575m'1, kiinc, araliq diollarda O-H rabitasinin deformasyon titromalarinin zaif udma zolagi.

V (CH) =2970-2877sm'1, CHj CH, CH qruplarinda C-H rabitslarinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
d(cH) =l458,598m'1, 1376,588m'1, CH3, CH;, CH gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaglari.

d(cH) =l413sm'1, 1230,63sm'1, OH grupunun tasirinden CH; gruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolaglari.
1332,58sm™, 1289,80sm™, birli va ikili spirtlorde COH grupunun saciyyavi udma zolaqlart.

V (o) =1177-837,99sm™, C-O rabitasinin valent titromolorinin udma zolaqlari.

803sm™, 522,90-477,50sm™*, C-C rabitolorinin skelet titromolorinin udma zolaqlart.

[38].1,3-propandiol, maye, 1,3-propanediol, iquid, [CH2(OH)-CH,-CH,(OH) , C3HgO,].
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V (OH) =3336sm™, (1653sm™, H,0 ) OH grupunda O-H rabitolorinin valent titromslorinin intensiv, genis udma zolagi.

d(0H) =6808m'1, O-H rabitasinin deformasyon titromalorinin orta intensivlikli, genis udma zolagi.

V (CH) =2943-28828m'1, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

d(cH) =14733m'1, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolagi.

d(0H) =1421sm'1, 1230,91sm'1, OH grupunun tasirinden CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.
V(co) =1062sm:, birli diollarda C-O rabitosinin valent titromolorinin udma zolagt.

1180sm™, 984,76-921sm™, 868sm™, 780,73sm™, 528-455sm™, C-C rabitalorinin skelet titromslorinin udma zolaqlart.
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[39]. 2-Etil-2-metil-1,3-propandiol, 2-ethyl-2-methyl-1,3-propanediol, HO-CH,-(H3C)C(C,Hs)- CH,-OH, CeH140,
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von =3376,88sm™, OH grupunda O-H rabitolarinin valent titromolorinin intensiv, genis udma zolagi.
OoH =587sm, O-H rabitosinin deformasyon titromalarinin zaif udma zolagi.

1000

VCH =2964,71-288OSm'1, CHg3 vo CH; gruplarinda C-H rabitslarinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.

8co =1165,96sm™, 1050,54sm™, 1001,66sm™, birli diollarda C-O rabitosinin valent titromslorinin udma zolaglari.

Son =1309sm™, birli diollarda COH grupunun saciyyovi udma zolagi.
OcH =l462,608m'1, 1381 Sm'l, CHj3vo CH; gruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaglari.

1249,58sm™, 968,69-727sm™, 572,67-457sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlart.
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[40]. 2,2-Diethyl-1,3-propandiol, 2,2-diethyl-1,3-propanediol, , HO-CH,-C(C;Hs),- CH,-OH, C;H;60,
2-DIETHYL-1,3-PRO EDIOL, 99% _ﬂ“#"““*-—mmmk
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VoH =33258m'1, OH rabitosinin valent titromalarinin intensiv, genis udma zolagi.

Son =678sm™, O-H rabitalorinin deformasyon titromolorinin zaif udma zolagi.

VCH =2960,54-2853,70sm ™}, CHs, CH; qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.
OcH =1465,60sm™, 1377sm™, CHg3vo CH; gruplarinda C-H rabitslarinin deformasyon titromoalarinin udma zolaglari.

1286,76sm™, birli spirtlorde COH grupunun saciyysvi udma zolagi.
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dco =1071,70-1020,78sm2, birli spirtlorda C-O rabitesinin deformasyon titromalarinin udma zolaglari.
1247sm™, 1231sm™, 1158sm™, 996,79-721sm™, 549,51sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.

[41]. 1,2-Butandiol, 1,2-butanediol, HO-CH,-CH(OH)-CH,-CH,0H, C4H100,
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VOH =3368,82sm™, OH rabitolorinin valent titromolorinin intensiv, genis udma zolag.
O0H =673,758m'1, 643,938m'1, O-H rabitasinin deformasyon titromalorinin zaif udma zolaglari.
VCH =2964-28788m'1, CH,, va CH gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglart.
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Scr=1462sm™, 1382,52sm™, CH,, vo CH qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolaqlart.
S8 =1417,66sm™, OH grupunun tesirindon CH; gruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolagr.

1331sm™, diollarda vo spirtlordo COH grupunun saciyyavi udma zolagi.
8co=1131sm™, 1060sm™, 1023,83sm™, 988sm™, ikili spirtlordo C-O rabitosinin valent titromslorinin udma zolaglari.

1248,88sm™, 1222,64sm™, 917,91-773sm™, 534-460sm™, C-C rabitolarinin skelet titromolorinin udma zolaglari.

[42]. 1,3-Butandiol, 1,3-butanediol, HO-CH,-CH,-CH(OH)-CH3, C4H100-
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von =3336,62sm™*, OH rabitolorinin valent titromalorinin intensiv, genis udma zolag.

Son =664sm™, O-H rabitasinin deformasyon titromolarinin orta, genis udma zolagi.
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VCH =2967-2883,99sm}, CHs, CHy, vo CH qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaglari.
OcH =1458sm™, 1375sm?, CHs, CHy, vo CH qruplarinda C-H rabitslaorinin deformasyon titromoalarinin udma zolaglari.

Scy =1417sm™, OH grupunun tesirindon CH, qruplarinda C-H rabitolorinin deformasyon titromolorinin udma zolagy.

1327sm, birli vs ikili spirtlordes COH grupunun saciyyavi udma zolag.

Sco =1133,78-1053,93sm™, birli spirtlords C-O rabitoasinin valent titromalorinin udma zolaglari.

1201sm'1, 1005,81-781,94sm'1, 539,66-484,968m'1, C-C rabitalarinin skelet titromolorinin udma zolaqlari.

[43]. 2,3-Butandiol, 2,3-butanediol, CH3-CH(OH)-CH(OH)-CHg, C4H100-
7 3BUTANEDIDL98%
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VOH =3382,57sm™, OH rabitolorinin valent titromolorinin intensiv, genis udma zolagi.
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OoH =674sm, 643sm™, O-H rabitosinin deformasyon titromolorinin zoif udma zolaglari.

VCH = 2974-2885,83sm™, CHs, vo CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
OcH =l45l,878m'1, 1375,5lsm'1, CHs, CH gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolaglari.

S8cr =1401,61sm™, OH grupunun tasirinden CH, qruplarinda C-H rabitslorinin deformasyon titromslorinin udma zolag.
1323,97sm™, 1279,68sm™, ikili spirtlordo COH grupunun saciyysvi udma zolaqlart.

Sco=1117-1058sm?, ikili spirtlords C-O rabitasinin valent titromalorinin udma zolaglari.

1161,95sm™, 1008,91-763,80sm™, 584-503sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

[44]. 1,4-Butandiol, 1,4-butanediol, HO-(CH,)4-OH, C4H;00,
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VOH =3329,92sm*, VOH =3382,57sm™, OH rabitalorinin valent titromolorinin intensiv, genis udma zolaqlar1.

OoH =667sm, O-H rabitosinin deformasyon titromalarinin zaif udma zolagi.

VCH =2939-2869,88sm'1, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
Son =1474sm™, 1445sm™, 1435,91sm™, 1378,74sm™, O-H rabitssinin deformasyon titromalorinin zoif udma zolaqlart.
1344,51sm™, 1265sm™, diollarda COH grupunun saciyyavi udma zolaqlart.

8co=1052,51sm™, birli spirtlords C-O rabitasinin valent titromalorinin udma zolagi.

1222,57sm™, 1173sm™, 1008-684sm™, 548-492sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.
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[45]. 1,2-Pentandiol, 1,2-pentanediol, HO-CH,-CH(OH)-(CH;),-CHj3, CsH1,0,
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VOH =3357,96sm™*, OH rabitolorinin valent titromolorinin intensiv, genis udma zolagi.
OoH =649sm, O-H rabitosinin deformasyon titromolorinin zoif udma zolagi.
ven =2958-2872,90sm™, CHs, CH, vo CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
OcH =1465,70sm™, 1379,55 sm™, CHg;, CH; va CH gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.
O0H =14328m'1, OH grupunun tasirinden CH3, CH, vo CH qruplarinda C-H rabitslarinin deformasyon titromoalorinin udma zolagi.
1335sm™, 1291sm™, birli va ikili spirtlordo COH grupunun saciyyavi udma zolaqlart.
Sco=1066sm™, birli spirtlords C-O rabitslorinin valent titromalarinin udma zolagi.
1235,88sm'1, 1134,88sm'1, 1014,56-903,56, 881-741,953m'1, 605-4868m'1, C-C rabitalarinin skelet titromolorinin udma zolaqlari.
(1719sm™)?.

491



492

[46]. 2,4-Pentandiol, 2,4-pentanediol, CH3-CH(OH)-CH,-CH(OH)-CHj3, CsH1,0,
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von =3368,67sm™*, OH rabitalorinin valent titromolorinin intensiv, genis udma zolagi.
O0H =1412,538m'1, 624sm'1, O-H rabitasinin deformasyon titromalarinin zaif udma zolaglari.
1314,77sm™, 1269,61sm™, ikili spirtlords COH qrupunun saciyyavi udma zolaqlart.
8co =961-829,55sm™, OH qruplarmin sis- Voziyyatinds C-O rabitolorinin valent titromslorinin udma zolaqlart.
dco :1153-1004sm'1, OH qruplarinin trans- vaziyyatindo C-O rabitslorinin valent titromalarinin udma zolaqlari.
ven =2967-2930,89sm™, CH3, CH, va CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
OcH =1456sm™, 1374,63sm™, CHg, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titromolarinin udma zolaglari.
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1223,67sm™, 792sm™, 522-460,89sm™, C-C rabitolarinin skelet titromolorinin udma zolaglari.

[47]. 1,5-Pentandiol, 1,5-pentanediol, HO-(CH;)s-OH, CsH;,0;

L a-RPERARER] | 96% i|I
- I
= S
o= I~
o Pl (] w2
|| =T
|
1]
2 ] =]
r\-\-_
]
W
=
= S
g |8
%_ e}
w
— =5
@ o
Te]
[
o) e
m.
[=]
- —
@ =
w
w
i
7] [o]
[1u] 15} < =T 5 3
o 0 &2 [T w
o [To ) S o
] 0 o ~ 0
[is] [, =+ = o~
o [} —_ M~ &
oo =
M -
o o o
— iy
e}
| | . v . , | | ) . . , | . . . , | | . v . . |
3500 3000 2500 2000 1500 1000 500

VOH =33308m'1(20428m'1,su), OH rabitalarinin valent titromalarinin intensiv, genis udma zolagi.

Son =622,80sm™, O-H rabitosinin deformasyon titromalarinin zaif udma zolagi.
VCH =2935,53-2863,65sm ™, CH; gruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
OcH =1474sm*, 1457sm™, 1375,96sm™, CHs, CH; vo CH qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.
OcH =1432,78sm™, OH grupunun tasirindon CHs, CH; va CH gruplarinda C-H rabitalorinin deformasyon titromalarinin udma zolagi.
493



dco =1075-1032,99sm?, birli spirtlordo C-O rabitolorinin valent titromalorinin udma zolaqlari.

1248,61sm™, 1213,51sm™, 1165sm™, 1005-734sm™, 522,74-457sm™, C-C rabitslorinin skelet titromolorinin udma zolaglari.

(1734sm™, 1713,94sm™)

[48]. 1,2-heksandiol, 1,2-hexanediol, HO-CH,-CH(OH)-(CH,)4-CHs, CsH140-
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VOH =3365sm™, OH rabitolorinin valent titromolorinin intensiv, genis udma zolagi.
OoH =673sm™, O-H rabitolorinin deformasyon titromalarinin zaif udma zolagi.
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ven =2956-2860,82sm™, CH3, CH, va CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.

OcH =1466,67sm, 1378,97sm™, 729,75sm™, CHgs, CH; vo CH rabitolorinin deformasyon titromolorinin udma zolaqlart.
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1341sm™, birli vs ikili spirtltado COH grupunun saciyysvi udma zolag1.
dco =1062sm™, 1030,92sm™, birli spirtlordo C-O rabitolorinin valent titromolorinin udma zolaglari.

Sco =1134sm™?, kil spirtlordo C-O rabitslorinin deformasyon titromalorinin udma zolagi.
1244,75sm™, 1223sm™, 943,73sm™, 917,57-788,60sm™, 569,96-459sm™, C-C rabitslorinin skelet titromolarinin udma zolaglar1.

[49]. 1,5-heksandiol, 1,5-hexanediol, HO-(CH,)4-CH(OH)-CHgs, CsH140,
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VOH =3332sm, OH rabitalorinin valent titromolorinin intensiv, genis udma zolagi.

Son =664,61sm™, O-H rabitosinin deformasyon titromalarinin zoif udma zolagi.
VCH =2963,80-28633m'1, CHgs, CH, vo CH qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

OcH =14593m'1, 1373,593m'1, CH3, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titromoalarinin udma zolaqlari.
495



8cr =1431,82sm™, OH grupunun tesirinden CHs, CH, vo CH gruplarinda C-H rabitslerinin deformasyon titromslorinin udma zolag.

1331,77sm™, COH grupunun saciyysvi udma zolag.

8co =1072,86sm™, 1049,98sm™, 1002,84sm™, birli spirtlordo C-O rabitslorinin valent titromslorinin udma zolaqlart.

Sco=1133sm™*, 1099,80sm?, ikili spirtlorde C-O rabitolorinin valent titromalorinin udma zolaglari.

1221,79sm™, 1179sm™, 945sm™, 924,59-735,71sm™, 538-481,87sm™, C-C rabitolorinin skelet titromalorinin udma zolaqlart. (1707sm™,)

[50]. 2,5-heksandiol, 2,5-hexanediol, CH3-CH(OH)-(CH;),-CH2(OH)-CHg, C¢H140,
25-HEXEREDO, 99% e T e
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VOH =3339sm, OH rabitolorinin valent titromalorinin intensiv, genis udma zolagi.
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Son =1417,67sm™, 661,93sm™, O-H rabitolorinin deformasyon titromolorinin orta intensivlikli, genis udma zolaqlari.

VCH =2966,85-2929,79sm?, CH3, CH; vo CH qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
OcH =l466,678m'1, 1373,913m'1, CHs, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolaglari.

OcH =l4l7,678m'1, OH grupunun tasirinden CH3, CH, va CH qruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolagi.
1332,69sm, ikili spirtlords COH grupunun saciyyovi udma zolagi.

8co=1125,83sm™, 1058,66sm™, 1030,92sm™, ikili spirtlordo C-O rabitssinin valent titromolorinin udma zolaglari.

1250sm™, 1199sm™, 1180,63sm™, 941,72-760,62sm™, 478sm™, 451sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.

[51]. 1,6-heksandiol, bark kristallik madda, 1,6-hexanediol, crystalline solid HO-(CH,)s-OH, CgH140-
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von =3336sm™, OH rabitalorinin valent titromolorinin intensiv, genis udma zolagi.

OoH =642,58sm™, O-H rabitolorinin deformasyon titromolorinin zoif udma zolagi.

ven =2933-2860sm™, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.

OcH =1460,91sm?, 1378sm™, 727sm™, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.

OcH =1432sm*, OH grupunun tasirindon CHs, CH; va CH qruplarinda C-H rabitalorinin deformasyon titromoslarininudma zolagi.
8co=1056,70sm™, 1011sm™2, birli spirtlords C-O rabitolorinin valent titromalorinin udma zolaglari.

1255sm™, 1156,66sm™, 908-852sm™, 516,50-462,71sm™, C-C rabitolorinin skelet titromalorinin udma zolaglarr.

498



499

[52].1,2-oktandiol, 1,2-octanediol, CH,(OH)-CH(OH)-(CH,)s-CHj3, CgH170..
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von =3388,56sm™*, OH rabitolorinin valent titromalorinin intensiv, genis udma zolagi.

Son =646sm™, O-H rabitalorinin deformasyon titromalarinin zaif udma zolagi.
VCH =2955,52-2857,858m'1, CH3, CH; vo CH gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.

Scy =1465sm™, 1378sm™, 723,86sm™, CH3, CH, vo CH grupunda C-H rabitolorinin deformasyon titromolorinin udma zolaqlart.
OoH =1411,92sm™, OH grupunun tesirindon CHs, CH, va CH gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolagi.
1340sm™, birli v ikili spirtlarde COH grupunun saciyysvi udma zolag.
Sco=1068,73sm™, 1036,98sm™, birli spirtlords C-O rabitesinin valent titromalorinin udma zolaglari.
dco =1130,58sm?, ikili spirtlorda C-O rabitoesinin valent titromolorinin udma zolagi.
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1249,90sm™, 987,92-865,89sm™, 617-453sm™, C-C rabitolorinin skelet titromalorinin udma zolaglari.
[53]. 1,8-Oktandiol, 1,8-oktanediol, HO-(CH,)s-OH, CgH160-
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VOH =3398sm*, 3332sm™, OH rabitolorinin valent titromolorinin intensiv, azca geniglonmis dublet udma zolaqlar1.

OoH =628sm™, O-H rabitolorinin deformasyon titromalarinin zaif udma zolagi.

VCH =2935sm, 2852sm™, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlart.

OcH =1479sm™,1460,92sm™, 1371,92sm™,1354,87sm™, 733,81sm™, CH; gruplarinda C-H rabitalarinin deformasyon titromalarinin
udma zolaglari.

1292,74sm™, diollarda COH grupunun saciyyavi udma zolagi.

500



501

dco =1064sm™, 1049sm™, 1032sm™, birli spirtloards C-O rabitslorinin valent titromalarinin udma zolaqlari.
982,90sm™, 628sm™, 509,84sm™, C-C rabitolorinin skelet titromolorinin udma zolaglart.
[54]. 1,2-Dekandiol, 1,2-dekanediol, C,,H»,0,, CH,(OH)-CH(OH)-(CH,);-CH3
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VOH =3385sm™, OH rabitolorinin valent titromalorinin intensiv, genis udma zolagi.

Son=617sm™, O-H rabitolorinin deformasyon titromalarinin zsif udma zolagi.

VCH =2954,60-2854,84sm'1, CHgs, CH, vo CH qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
OcH =14653m'1, 1382,593m'1,721sm'1, CHs, CH; vo CH gruplarinda C-H rabitslorinin deformasyon titromalarinin udma zolaglari.
1340,64sm™, birli vo ikili diollarda COH grupunun saciyyavi udma zolagi.
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8co=1068,83sm™, birli spirtlords C-O rabitslarinin valent titromaloarinin udma zolagi.
dco =1131sm?, ikili spirtlorda C-O rabitslorinin valent titromalarinin udma zolagi.
928,73-870,97sm™, 574,66sm™, 519sm™, C-C rabitslorinin skelet titramolorinin udma zolaglart.

[55] 1,10-Dekandiol, 1,10-dekanediol, C1oH2,0,, HO-(CHz)g -CH,-OH.
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VOH :3406sm'1, 34425m'1, OH rabitalarinin valent titromalarinin intensiv, azca genislonmis dublet udma zolaqlari.

OoH =622,58sm™, O-H rabitolorinin deformasyon titromoloarinin zoif udma zolagi.
ven =2935sm?, 2852sm™, CH, gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlart.

OcH :1361sm'1, CH; gruplarinda C-H rabitalarinin deformasyon titromoalarinin udma zolagi.
OcH =14793m'1, 14628m'1, 13618m'1, 7298m'1,CH2 gruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaqlari.
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1331sm™, kiinc diollarda COH grupunun saciyysvi udma zolag:.
8co=1058,63sm™, 1049sm™, 1018,70sm™, birli spirtlorde C-O rabitolerinin valent titromolorinin udma zolaqlari.

970sm™, 532,84sm™, C-C rabitolorinin skelet titromalorinin udma zolaglart.

[56]. 1,2-Dodekandiol, 1,2-dodekanediol, C;,H»,0,, CH,(OH)-CH(OH)-(CH;)o-CHs
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VOH :33115m'1, 32165m'1, OH rabitalarinin valent titromalarinin intensiv, azca genislonmis dublet udma zolaglari.

OoH =624sm™, O-H rabitolorinin deformasyon titromalarinin zaif udma zolagi.
ven =2952,72-2849,58sm™, CH3 , CH, vo CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin udma zolaqlart.
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OcH =1492sm™, 1466,92sm™, 1376,61, 720,52sm™, CH3, CH; vo CH qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaqlari.
1269sm™, birli vs ikili diollarda COH grupunun saciyyavi udma zolagi.

8co =1075,65-1029sm™, birli spirtlords C-O rabitslarinin valent titromalorinin udma zolaqlari.

Sco=1102,66sm™, ikili spirtlords C-O rabitslorinin valent titromalarinin udma zolagi.

1215sm™, 1142,64sm™, 989,59- 791sm™, 691sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.

[57]. 1,12-Dodekandiol, 1,12-dodekanediol, C;,H,40,, CH,(OH)-(CH,)10-(OH)CH,.
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VOH =3409,708m'1, 3445,97sm'1, OH rabitalarinin valent titromalarinin intensiv, azca genislonmis dublet udma zolaglari.

OoH =1307,66sm™, 1250,72sm™, 618,85sm™, O-H rabitolorinin deformasyon titromolorinin zoif udma zolaglari.
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VCH =2922,97sm, 2850sm™, CH; gruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

Scy=1479sm™, 1461sm™, 1364,87sm™, 1349,99sm™, 736sm™, 728sm™, CH, qruplarinda C-H rabitslorinin deformasyon titromoalarinin udma zolaqlari.
OcH =1250,728m'1, OH grupunun tasirinden CH3, CH, vo CH qruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolagi.

1307,66sm™, kiinc diollarda COH grupunun saciyyavi udma zolagi.

8co=1057,98-991sm™, birli spirtlords C-O rabitalarinin valent titromalorinin udma zolaqlari.
118OSm'1, 514,65-457sm'1, C-C rabitalarinin skelet titromolorinin udma zolaqlari.

[58]. 1,2-Tetradekandiol, 1,2-tetradekanediol, C14H3,0,, CH,(OH)-CH(OH)-(CH,),;-CHs
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VOH =3472sm, 3305,59sm™, 3219sm™, OH rabitolorinin valent titromalarinin intensiv, azca genislonmis mono- Vo dublet udma zolaqlari.
OoH =625,89sm™, O-H rabitolorinin deformasyon titromolorinin zoif udma zolagi.

VCH =2952,51-28498m'1, CHj; , CH; vo CH qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.
OcH =l467sm'1, 1376,7Osm'1, 719,81sm'1,CH3, CH, vo CH qruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolaglari.

OcH =1254sm'1, OH grupunun tasirinden CHs, CH; vo CH qruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolagi.
1351sm™, 1290sm™, 1276sm™, birli vo ikili diollarda COH grupunun saciyyovi udma zolaqlari.

dco =1076-1007,60sm™, birli spirtlards C-O rabitslarinin valent titromalarinin udma zolaqlart.

dco =1133,59sm?, ikili spirtlorda C-O rabitslorinin valent titromalarinin udma zolagi.

1216-1142,64sm™, 971,79-765sm™, C-C rabitolorinin skelet titromolorinin udma zolaglar1.

[59]. 1,14-Tetradekandiol, 1,2-tetradekanediol, C14H300,, HO-CH,-(CH;),,-CH,-OH.
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VoH =34l4sm'1, 3351,58sm'1, OH rabitolarinin valent titromalarinin intensiv, azca genislonmis dublet udma zolaglari.

Son =616sm™, O-H rabitolorinin deformasyon titromalarinin zoif udma zolagi.

VCH =2923,528m'1, 2849,74sm'1, CH, gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalarinin udma zolaqlari.

Scn =1479,97sm™, 1461,76sm™, 1356,89sm™, 728,51sm™, CH, gruplarinda C-H rabitslorinin deformasyon titromslorinin udma zolaqlart.
1332,93sm™, 1289,69sm™, kiinc diollarda COH grupunun saciyysvi udma zolaglari.

dco =1060-1017,63sm™, birli spirtlords C-O rabitslorinin valent titromalarinin udma zolaqlari.

971,91sm™, 524sm™,480sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlarr.
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[60]. 1,2-Heksadekandiol, 1,2-heksadekanediol, C1sH34,0,, CH,(OH)-CH(OH)-(CH,)15-CHs.
1.2 HEXADECANEDION-TECH . 90% T
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VoH :34735m'1, 3223,925m'1, OH rabitolarinin valent titromalarinin intensiv, azca genislonmis udma zolaglari.

VCH =20952-2849sm ™, CH3; , CH; vo CH qruplarinda C-H rabitalarinin asimmetrik vo simmetrik valent titromalarinin udma zolaqlari.
OcH =1468sm'1, 1376,623m'1, 719,54sm'1,CH3, CH, vo CH qruplarinda C-H rabitslarinin deformasyon titromalarinin udma zolaglari.

1333,79sm™, 1289,69sm™, birli vo ikili diollarda COH grupunun saciyyavi udma zolaglarii.
Sco=1081sm™?, 1025sm™, birli spirtlords C-O rabitslarinin valent titromalorinin udma zolaqlari.
8co=1133,55sm™, 1112,59sm™?, ikili spirtlordo C-O rabitslarinin valent titromalorinin udma zolaqlari.
989-861sm™, 582,72sm™, C-C rabitolorinin skelet titromolorinin udma zolaqlari.
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[61]. 1,16-Heksadekandiol, 1,16-heksadekanediol, C;sH3,0,, HO-CH,-(CH,).4,-CH, -OH.
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VoH :3415sm'1, 33555m'1, OH rabitalarinin valent titromolarinin intensiv, azca genislonmis udma zolaglari.

OoH =616,51sm™, O-H rabitolorinin deformasyon titromolarinin zoif udma zolagi.

VCH =29233m'1, 2848,553m'1, CH; gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

Scn =1479sm™, 1461sm™, 1362,81sm™, 1347sm™, 728,73sm™, CH, qruplarinda C-H rabitslorinin deformasyon titromslorinin udma zolaqlart.
1315sm™, kiinc diollarda COH grupunun saciyyavi udma zolagt.

8co=1056,62-1011,59sm™, birli spirtlords C-O rabitslorinin valent titromoalarinin udma zolaglari.

994,59sm™, 967sm™, 531,61sm™, C-C rabitolorinin skelet titromolorinin udma zolaglari.
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[62]. Sis-1,2-siklopentandiol, cis-1,2-syclopentanediol, CsH;,0,.
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VOH =3383,59sm™, OH rabitolorinin valent titromolorinin intensiv, genis udma zolagi.

V CcH =2959-2871,94sm,C Hs, CH; va CH gruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromoalorinin

udma zolaglart.

HO 8cry=1468sm™, 1447,53sm™, 1439sm™, CHs, CH, vo CH qruplarinda C-H rabitolorinin deformasyon titromolorinin

udma zolaglari.
d(cH) =1406sm™, OH grupunun tasirinden O-H rabitolorinin deformasyon titromolorinin zoif udma zolagi.

8cy=1340sm™, 1315sm™, 1297,78sm™, siklodiollarda COH grupunun saciyyavi udma zolag:.

V(co) =1110-1033,73sm™, OH gruplarinin sis- vaziyyatinde C-O rabitolorinin valent titromolorinin udma zolaglarr.

1201,73sm™, 1161sm™, 988,60-845,52 sm™, 546sm™, C-C rabitslorinin skelet titromolorinin udma zolaqlart.
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[63]. Trans-1,2-siklopentandiol, trans-1,2-syclopentanediol, CsH;,0,, CH(OH)-CH(OH)-CH,-CH,-CH.,.
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V OH =33398m'1, OH rabitalorinin valent titromalarinin intensiv, genis udma zolagi.
doH) = 667sm™, O-H rabitolorinin deformasyon titromalarinin zsif udma zolagi.
V CcH =2964sm™, 2912,92sm™, CH; va CH qruplarinda C-H rabitalorinin asimmetrik vo simmetrik valent titromalarinin
HO udma zolaglari.
d(cH) =1436sm?, CH; va CH qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolagi.
1342sm™, 1295,66sm™, siklodiollarda COH grupunun saciyyavi udma zolaqlari.
V (co) =1084,7OSm'1, 10368m'1, OH qruplarinin trans- Vaziyyatindo C-O rabitolorinin valent titromoalorinin udma zolaglari.
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1191,69sm™, 973sm™, 875,79sm™, 543,56 sm™, 498 sm™, C-C rabitslorinin skelet titromolorinin udma zolaqlarr.

[64].1,2,4-butantriol , maye, 1,2,4-butanetriol, liquid, HO-CH,-CH(OH)-CH,-CH,-OH , C4H1004].
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V (OH) =3353,87sm™, OH rabitolorinin valent titromolorinin intensiv, genis udma zolagi.

OoH) = 657,97sm™, O-H rabitolorinin deformasyon titromoalorinin zoif udma zolagi.
V (cH) =2941-2883sm™, CH, vo CH qgruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaglart.

d(cH) =1420sm™, O-H qruplarimin tosirindon CH;vo CH gruplarinda C-H rabitolorinin deformasyon titromoalorinin udma zolagi.
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V (o) =1058,82sm?, birli spirtlorda C-O rabitslorinin valent titromalarinin udma zolagi.
v (coy =1109sm™, ikili spirtlorde C-O rabitalorinin valent titromolarinin udma zolagr.
1226,59sm™ , 980,95-871,56sm™, 591-466sm™, C-C rabitslorinin skelet titromolarinin udma zolaglar.

[65].1,2,3-Heptantriol, 1,2,3-Heptanetriol, CH,OH-CHOH-CHOH-(CH,)3-CH3, C;H1603
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V (OH) =3230,758m'1, OH rabitolarinin valent titromalarinin intensiv, genis udma zolagi.

d(0H) =730sm™, O-H rabitolorinin deformasyon titromolorinin zoif udma zolagi.
v (cH) =2954-2855,87sm™, CH3 , CH, Vo CH gruplarinda C-H rabitolorinin asimmetrik vo simmetrik valent titromolorinin udma zolaqlari.

d(cH) =1490-1439sm™, 1383,93sm*, CHs, CH2va CH qruplarinda C-H rabitalarinin deformasyon titromalarinin udma zolaglari.

1346,51sm™, 1314,78sm™, birli vo ikili triollarda COH qrupunun saciyyovi udma zolaglart.
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V (co) =1083-1001,63sm™, birli spirtlords C-O rabitslorinin valent titromoalorinin udma zolaglari.

v (co)=1134-1101sm™, ikili spirtlorde C-O rabitolorinin valent titramolarinin udma zolaglari.
981,82-790,628m'1, 628-4838m'1, C-C rabitalorinin skelet titromolorinin udma zolaglari.

[66]. 1,2,7,8-Oktantetraol, 1,2,7,8-Oktanetetraol, HO-CH,OH-CHOH-(CH3)4,~-CHOH-CH,-OH, CgH1504
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VOH =3358,67sm*, 3278sm™, OH rabitolorinin valent titromolorinin intensiv, azca genislonmis udma zolaqlart.
OoH =602,94sm™, O-H rabitolorinin deformasyon titromalarinin zaif udma zolagi.
VCH =2927,61sm'1, 2854,958m'1, CH, vo CH qruplarinda C-H rabitslorinin asimmetrik vo simmetrik valent titromalorinin udma zolaglari.

OcH =l465,77sm'1, 1376,67sm'1, 721sm'1, CH; gruplarinda C-H rabitalorinin deformasyon titromoalarinin zsif udma zolaglari.
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8cr=1414sm™, OH grupunun tasirindon CH; vo CH qruplarinda rabitolorinin deformasyon titromolorinin zoif udma zolagr.
1351,80-1277sm™, birli va ikili tetraollarda COH qrupunun saciyyevi udma zolaglari.

V (co) =1078-1015,53sm?, birli spirtlords C-O rabitslorinin valent titromoalorinin udma zolaglari.

V (co) =1129-1101,64,sm™, ikili spirtlordo C-O rabitalarinin valent titromoalarinin udma zolaglari.

1258-1207sm'1, 981,82-790,623m'1, 628-4833m'1, C-C rabitalarinin skelet titromolorinin udma zolaqlari.
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19.
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HR Aldrich Alcohols and Phenols Labrary- Ne 2. Aldrich Catalog 15490-3,
CAS Ne 67-956-1

HR Aldrich Alcohols and Phenols Labrary- Ne 3. Aldrich Catalog 18738-0,
CAS Ne 64-17-5

HR Aldrich Alcohols and Phenols Labrary- Ne 4. Aldrich Catalog 32452-3,
CAS Ne 14742-23-5

HR Aldrich Alcohols and Phenols Labrary- Ne 5. Aldrich Catalog 11003-5,
CAS Ne71-23-8

HR Aldrich Alcohols and Phenols Labrary- Ne 26. Aldrich Catalog 13308-6,

CAS Ne 78-83-1
HR Aldrich Alcohols and Phenols Labrary- Ne 27. Aldrich Catalog N720-6,
CAS Ne 75-84-3

HR Aldrich Alcohols and Phenols Labrary- Ne 6. Aldrich Catalog 15467-9,
CAS Ne71-36-3

HR Aldrich Alcohols and Phenols Labrary- Me 43. Aldrich Catalog B8591-9,
CAS Ne 78-92-2.

HR Aldrich Alcohols and Phenols Labrary- Ne 28. Aldrich Catalog 13308-1,
CAS Nel37-32-6

HR Aldrich Alcohols and Phenols Labrary- M 30. Aldrich Catalog M3265-8,
CAS Nel23-51-3.

HR Aldrich Alcohols and Phenols Labrary- Me 29. Aldrich Catalog A8340-7,
CAS Nel565-80-6

HR Aldrich Alcohols and Phenols Labrary- Ne 222. Aldrich Catalog 15643-4,
CAS Ne2919-23-5

HR Aldrich Alcohols and Phenols Labrary- Ne 159. Aldrich Catalog 16235-3,
CAS Ne 556-82-1

HR Aldrich Dyes, Indicators, Nitro and Azo Compounds Labrary- Ne 483,
Aldrich Catalog 24434-1, CAS Ne764-01-2

HR Aldrich Alcohols and Phenols Labrary- Ne 7. Aldrich Catalog 13897-5,
CAS Ne 71-41-0

NIST/ERA Gaz-Phase Infrared Database .NIST Standard Reference Data Program Collection

(C) 2009 copyright by the U.S. Secretary of Commerceon behalf of the United States of

America. All rights reserved, CAS Number Ne71-41-0.

HR Aldrich Alcohols and Phenols Labrary- Ne 225. Aldrich Catalog C11220-8,
CAS No96-14-3

HR Aldrich Alcohols and Phenols Labrary- Ne 8. Aldrich Catalog H1330-3,
CAS Ne 111-27-3

HR Aldrich Alcohols and Phenols Labrary- Ne 236. Aldrich Catalog A10589-9,
CAS Ne 108-93-0

HR Aldrich Alcohols and Phenols Labrary- Ne 9. Aldrich Catalog H289-5,
CAS Ne 111-70-6

HR Aldrich Alcohols and Phenols Labrary- Ne 10. Aldrich Catalog 11261-5,
CAS Nel117-87-5

HR Aldrich Alcohols and Phenols Labrary- Ne 11. Aldrich Catalog 13121-0,
CAS Ne 143-88-8

HR Aldrich Alcohols and Phenols Labrary- Ne 12. Aldrich Catalog 15058-4,
CAS Ne 112-30-1

HR Aldrich Alcohols and Phenols Labrary- Ne 13. Aldrich Catalog V100-1,
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39.
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44,

45.

46.

47.

48.

49.

CAS r Nel12-42-5

HR Aldrich Alcohols and Phenols Labrary- Ne 14. Aldrich Catalog 12679-9,
CAS Ne 112-53-8

HR Aldrich Alcohols and Phenols Labrary- Ne 15. Aldrich Catalog T5763-0,
CAS Ne 112-70-9

HR Aldrich Alcohols and Phenols Labrary- Ne 16. Aldrich Catalog 18538-8,
CAS Nel12-72-1

HR Aldrich Alcohols and Phenols Labrary- Ne 17. Aldrich Catalog P380-5,
CAS Ne 629-76-5

HR Aldrich Alcohols and Phenols Labrary- Ne [8. Aldrich Catalog H680-0,
CAS Ne 36653-82-4

HR Aldrich Alcohols and Phenols Labrary- Ne 19. Aldrich Catalog 24169-5,
CAS No1454-85-9

HR Aldrich Alcohols and Phenols Labrary- Ne 20. Aldrich Catalog O-70-9,
CAS Ne 112-92-5.

HR Aldrich Alcohols and Phenols Labrary- Ne 21. Aldrich Catalog 28684-2,
CAS Ne 1454-84-8

HR Aldrich Alcohols and Phenols Labrary- Ne 23. Aldrich Catalog 16910-2,
CAS Ne 661-19-8

HR Aldrich Alcohols and Phenols Labrary- Ne 24. Aldrich Catalog 28259-6,
CAS Ne 506-52-5

HR Aldrich Alcohols and Phenols Labrary- Ne 25. Aldrich Catalog 23780-9,
CAS Ne 593-50-0

HR Aldrich Alcohols and Phenols Labrary Ne 106. Aldrich Catalog 10246-6,
CAS Ne 107-21-1

HR Aldrich Alcohols and Phenols Labrary- Ne 108. Aldrich Catalog 14336-8,
CAS Ne 57-55-6.

HR Aldrich Alcohols and Phenols Labrary- Ne 107. Aldrich Catalog P5040-4-8,

CAS Ne 504-63-2
HR Aldrich Alcohols and Phenols Labrary- Ne 111. Aldrich Catalog E3835-3,
CAS Ne77-84-9

44., HR Aldrich Alcohols and Phenols Labrary- Ne 112. Aldrich Catalog D10000-5,

CAS Nel15-76-4

HR Aldrich Alcohols and Phenols Labrary- Ne 119. Aldrich Catalog 177-65-2,

CAS No584-03-2

HR Aldrich Alcohols and Phenols Labrary- Ne 116. Aldrich Catalog B8478-5,
CAS Nel107-88-0

HR Aldrich Alcohols and Phenols Labrary- Ne 120. Aldrich Catalog B8490-4,
CAS Ne513-84-9

HR Aldrich Alcohols and Phenols Labrary- Ne 115. Aldrich Catalog B8480-17,
CAS Nel10-63-4

HR Aldrich Alcohols and Phenols Labrary- Ne 127. Aldrich Catalog 26028-2,
CAS No5343-92-0

HR Aldrich Alcohols and Phenols Labrary- Ne 126. Aldrich Catalog 19418-2,
CAS Ne626-95-9

HR Aldrich Alcohols and Phenols Labrary- Ne 125. Aldrich Catalog P770-3,
CAS Nel11-29-5

HR Aldrich Alcohols and Phenols Labrary- Ne 136. Aldrich Catalog 21369-1,
CAS No6920-22-5

HR Aldrich Alcohols and Phenols Labrary- Ne 135. Aldrich Catalog 19818-8,
CAS No928-40-5
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50. HR Aldrich Alcohols and Phenols Labrary- Ne 137. Aldrich Catalog H1190-4,
CAS Ne2935-44-6
51. HR Aldrich Alcohols and Phenols Labrary- Ne 134. Aldrich Catalog H1180-7,
CAS Ne629-11-8
52. HR Aldrich Alcohols and Phenols Labrary- Ne 144. Aldrich Catalog 21370-5,
CAS Nell17-86-8
53. HR Aldrich Alcohols and Phenols Labrary- Ne 143. Aldrich Catalog O-330-3,
CAS Ne629-41-4
54. HR Aldrich Alcohols and Phenols Labrary- Ne 147. Aldrich Catalog 26032-0,
CAS Nel119-86-4
55. HR Aldrich Alcohols and Phenols Labrary- Ne 146. Aldrich Catalog 18583-3,
CAS Nel12-47-0
56. HR Aldrich Alcohols and Phenols Labrary- Ne 149. Aldrich Catalog 21372-1,
CAS 1119-87-5
57. HR Aldrich Alcohols and Phenols Labrary- Ne 148. Aldrich Catalog D22130-9,
CAS Ne5675-52-4
58. HR Aldrich Acohols and Phenols Labrary- Ne 151. Aldrich Catalog 26029-0,
CAS Ne21129-09-9
59. HR Aldrich Alcohols and Phenols Labrary- Ne 152. Aldrich Catalog 11748-2,
CAS Ne2309-20-1
60. HR Aldrich Alcohols and Phenols Labrary- Ne 153. Aldrich Catalog 21374-8,
CAS Ne6920-24-7
61. HR Aldrich Alcohols and Phenols Labrary- Mo 152. Aldrich Catalog 17748-2,
CAS Ne23079-20-1
62. HR Aldrich Alcohols and Phenols Labrary- Ne 234. Aldrich Catalog 36143-7,
CAS Ne5057-98-7.
63. HR Aldrich Alcohols and Phenols Labrary- Ne 235. Aldrich Catalog 36144-5,
CAS Ne5057-99-8
64. HR Aldrich Alcohols and Phenols Labrary- Ne 425. Aldrich Catalog B8580-3,
CAS Ne 3068-00-6
65. HR Aldrich Alcohols and Phenols Labrary- Ne 431. Aldrich Catalog 28423-3,
CAS Ne103404-57-5
66. HR Aldrich Alcohols and Phenols Labrary- Ne 432. Aldrich Catalog 26027-4,
CAS Ne52894-25-4
67. K.Hakanucu. Ungpaxpacuvle cnekmpol u cmpoeHue 0peaHuiecKuxcoeOuHeHul.
H30amenvemeo Mup, Mockea 1965
68. Tapacesuu b.H. UK cnexmpwvi 0CHOBHBIX KACCO8 OP2AHUYECKOU XUMUL,
Hzoamenvcmeo MI'Y, Mockea 2012
69. K.Hakamoma. UK cnexmpwi u cnexkmpuol KP neopeanuueckux u KoOopOuHAyuOHHbIX
coeounenuti. Mockea “Mup 1991
70. JI. A.Kazuywvina, H.b. Kynaiemckas. Ilpumenenue Y @-, UK-, AMP- u Macc- cnekmpockopuu 6
opeanuveckou xumuu. Uzoamervcmeo MI'Y, 1979
71. B.A. Muponos, C.A. Anxoeckuii. Cnekmpockonus 6 opeanuyeckou xumuu, Mockaa,
uzoamenvcmeo Xumus, 1985.
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