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CNEKTPAJIbHOE HUCCJIENOBAHHUE
CTPYKTYPbl KAPBOKCHJICOOEPXALIUX OJIMTOYPETAHOB
U UOHOMEPOB HA UX OCHOBE

C. B. JlanTnii, 10. 10. Kepua, JI. H. Kopcakora, H. B. INoasukoea,
B. B. Ilepyenxko, B. A. Kyssmuna, I'. A. BacuaseBckas

OfHMM H3 TIEpCIeKTHBHHIX HaNpaBJeHHH XHMHH BBHICOKOMOJIEKYJISIDHBIX COe-
JHHEHHH SIBJSIETCsi TMOAYYCHHE TOJMMEPHBIX MATEPHAJOB C HCIOJL3OBAHHAEM
PeaKIHOHHOCIOCOGHBIX osMroMepoB. Cpein NOAOGHBIX OJIHTOMEPHBIX CHC-
TeM BHAHOE MECTG JOJDKRBLI 3aHATH PEAaKUHOHHOCNOCOOHHE YypeTaHOBHie
OJINTOMEpHI, CojiepXKalllHe B CBOeM COCTaBe HOHOreHHble rpynnbl. Hanuuwme
TAaKHX TPYNN MO3BOJACT 3HAUHTEJbHO DACUIHPUTL TPENeNbl PeryJiupoBa-
HHSl CTeINEHH H XapakKrepa MeXKMOJIeKY/IsipHHX B3aHMOJEHCTBHH H, cJeloBa-
TeJBHO, HalpaBJeHHO BAapbHPOBATH CBOWCTBAa OJHIOMEPOB, a TaKke TO-
JHMepoB Ha HX OCHOBE.

B nauHOi paboTe HCC/I€JOBAaHA CTPYKTYpa  KapOGOKCHJICOAEpIKAIIHX
OJIMTOYPETAHOB H HOHOMEPOB Ha HX OCHOBE. JTH OJIUTOYPETaHBl ABJIAIOTCH
HCXOJHBIMH TIPOAYKTAMH DPH MOJYYEHHH BOJAHLIX IHCNEPCHH aHHOHOAKTHB-
HHIX ToJiHypeTaHoB. HOHOMepH OT/IHYAIOTCA OT HEHOHOMEDPOB HE TOJIbKO HH-
TEHCHBHOCTBIO, HO M MEXaHH3MOM MEeXMOJIeKYJSPHbIX B3aHMOJeHCTBHH.
JTosTOMY LEJBI0 HACTOSIIHX HCCAENOBAHME OBJIO TakXke CPaBHHTb NPHPO-
Ay MEXMOJICKYJISIDHBIX B3aUMOJEHCTBHR B OJIHTOYpPeTaAHAX C KapGOKCH/bHBI-
MH ¥ COJIeBHIMH TPYIIIiaMH, H3YYHTb NPHPOAY CHEKTPaJbHbIX 3pPeKToB, COn-
POBOK1aIOLINX BBEJECHHE B CHCTEMY HOHOTEHHBIX IDYIIL
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O6bekTaMH KUCCAEAORAHUS CAYKHIH KapOOKCHJCOAePKaAIlHe OJUroype-
TaHCeMHKapOasuan o0ilef GopMyJibl

HOOCHC =CHCONH—N—CCONHCH,CH,CH,NHCO— [ OCH,CH T —

| \
CH,CH,OH CH, 1,
— OCONHC,H,CH,C,H,NHCO—N—NHCOCH=CHCCOH (OYCK)

l
CH,CH,0H

(n NpHHEMaeT 3HauyerHHe OoKOJO |8, MPOUEHT KapOOKCHJLHBIX TPYIIN COCTaB-
asier 4,26, M. M. 10 AaHHBIM 36yJnuockontu 1935).

KaauneByio codr cJHroyperanancemukapbasniia noayuaasn o6paboTKo#
OYCK sranoasueM pacrsopoM KOH, B3siTeIM B KoJiMyecTBe, J10CTATOYHOM
Uil [I0JIHOH HEHTpaJH3aluHH
KapOOKCHJIbHLIX TPy, ¢ INO-
ClelyIOUIUM YIaJeHHeM pacT-
BopuTessi npu 60°.

CTpyKTypa HCCIeAYEMBIX
OJINFOMEPOB MHKpOTeTepOreH-
Ha, 4TO O6YCJOBJIEHO cerpera-
1ueit THOKUX OJOKOB OT XKeCT-
KHX TIOJSIpHBIX: Ha MaJo-
VIJOBBIX  AudpakTorpaMmax
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{(CuKg=1,54 A) 31X osvroMepoB HaGJIORAIOTCH MaKCHMYMBI HHTEHCHB-
HOCTH, CBH/ETE/bCTBYIOLIHE O CYLIECTBOBAHHH B O0paslax uepelyIOLIuXCs
obaacTefi € pa3HYHOH /JCKTPOHHOA  MJOTHOCTBIO ¢ TEPHOAHYHOCTHIO
~70A — At  HEHOHOMepOB  (MakKCHMYM c¢Jia6oil HHTEHCHBHOCTH) H
~ 100A — gast uoHOMEpOR.

O npupoge cua MeRMOJIEKYJISPHBIX B3auMojedcTBui cynuian mo HK-
cnektpaM. Merox MK-cnekTpockonuu Ovl1 HCNOJBH30BAH TaKxkKe A IIOJ-
TBCPXK/JACHHS CTDOCKNT 3THX coedlHeHHuli. CEKTPH 3aNHCHIBAJM Ha CHEKTPO-
¢poromerpe UR-20 B obaactu 1400—1800 cm—! um 2000—3600 cm—!, cko-
poctb samucu 64 u 160 cM~!/muH, mwenesas nporpamma — 4. O6pasum 144
HCeJe0BaHus noaydaan us 5 Y% -Hblx Jgucnepcuii B xJopodopMe nyTeM
ocax/JeHus Ha miaactuHkd KBr.

C pe/bl0 YCTAaHOBJEHHsI XapaKTEPHBIX HOJOC TIOTJIOLIEHHS AJsA KOHIe-
BbIX (PYHKUHOHAJBHBIX IPYIN ObLIH CHSITH CNEKTPH CJACAYIOUIHX MOAEIbHBIX
coennnenusi: 2-(B-okeustun)-4-gennacemurapbasuia C;H,NHCO—N-—NH, (1),

I
" CH,CH,0H
CHHTE3HPOBAHHOTO 1O MeTtoiuke [1]; 1-kapb6okcuaTrierKapCornn-2-B-0KCHITHI-4-
dennncemrkaptasuga CH,NHCO—~N-—-NHCOCH =CH-—COOH (II), mo.yuenHo-

l

CH,CH,OH
rO B3aHMOJEHCTBIEM 3KBAMOJISPHEIX KOJIMUECTB ccefurenus (1) W MaleqHOBOrO aH-
ruapuga. Temnepatypa naaereenst 171 — 172°, Haiizero, %: C 53,53; H 5,27
N 14,21. C;H;;N;0O;. Bruucneno, %: C 53,24; H 5,15; N 14,32.

KanneBass coabn coenunenust (I1) noaydena mnyrtem HeilTpaausaulu
KapOOKCHILHBIX TPyNH cnnpToBeM pactsopoM KOH. Haiineno, %: K 11,66.
Briuncaeno, Y%: K 11,8 Temnepartypa naasaenus 92—95° (I11).

CnekTpsl MoOJeJbHBIX COeIHHEHHH, 3amHCaHHBle B 3amnpeccoBke ¢ KBr,
npuBeieHsl Ha puc. I. M3 cpaBHeHus CHEKTPOB TpexX COCAHHEHUA BHIHO,
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4TO caMbie XapaKTeDHble H3MEHEHHs NpPH 3aMEHE KOHIUEBHIX FPYNI HaGJI0-
namoTea B obaactu 1500—!1800 cm!. Tax, B cnektpe coepunenus (I} mo-
ABJasieTcs moJoca ¢ v=1705 cm~!, xapakrepusyiouias BajeHTHOe KoJeGaHue
C=0 kKap6oxcuapHEX rpymit. [Ipu coneo6pasoBa),14ﬂ BOJOPOJ KapOOKCHJIb-
HOH TpYNNBl 3aMeHseTCs METAaJjaoM, Hcue3aer fogoca ¢ v=1705 cm—! wu
NOABAAIOTCS TOJOCH ¢ v=1570 u 1580 cm~1/ (cuextp 3), XapaKTepu3ylo-
lle aCHMMETDHUYHOE BaJsIeHTHOe KoJedaHue KapOokcmaart-uosa [2, 3]. To,
4TO aCHMMETPHYHOE BaJieHTHOe KoJeOaHHe NPEJCTABJICHO He ORHOH II0JIO-

~

Nponyrcrarué
\v\z
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Puc. 2. UK-cnexTpsl onHroyperaHos: [ — ¢ KOHUEBBIMH CeMUKAPOa3HIAHBIMH Ipynnamu; 2 -
KapOOKCHABHBIMH; & — CONEBBIMH.

| | PR
1500 1500 1700 77

Puc. 3. MK-cnektpsl npomyckaHHsl OJHIroypeTaHoB: [/ — B KHcAOTHOH dopume; 2, 3 — B Heill-
TpaauzoBanHoi Ha 50 u 100 % coorBeTcTBEHHO.

cof, OOyCJIOBJEHO, TO-BUAHMOMY, PasJHYHBIM  COCTOSIHHEM  COJIEBbIX
rpynn [4, 5].

[TonobHble, XOTA W He TakK SPKO BLIpa:KeHHble H3MECHEHHs (H3-3a Ha-
Jgoxenusi Ha nornouieHde CO KapOOKCHABHBIX TPYIN MOTJOLIEHHsT Kap6o-
HWJaMH YPeTaHOBOil T'DYNNHPOBKHM) HaGAI0Aa0TCd M JIST OJUTOMEpHBIX
COeAMHEGHHH (pHC. 2). B CHeKTpe COGIMHEHHs C KOHIIEBBIMH ceMHKap6a-
3WAHBIMH rpynnaMu (cnekTp [) YeTKO BBIpaKeHnl NHOJOCH ¢ v=1730 H
1705 c¢m~, KOTOpBHIE OOBIUIIO CBS3LIBAIOT C BaJIEHTHBIMH KOJeOaHHSIMH CBO-
GOTHBIX H Y4YaCTBYIOIIHX B OOpa30BaHHH BOJOPOJHBIX CBsi3efl KapGOHHJIOB
VPEeTaHOBO# TpYNRHPOBKH. B CHeKTpe COeJHHEHWH C KOHLEBHIMH Kap6o-
KCUJBHBIMM TPYNNaMi HHTEHCHBHOCTb NoJock ¢ v=1705 cM~! yBesnunu-
Baercsl, TaK Kaxk Ha rnoraomenne C=C ypeTaHOBHIX TPYIN HAKJAALIBAETCS
noryoulenne C=0 kapGokcuiabHux rpynn. Ilpu coseobpazoBaHuu uHTEH-
CHBHOCTb NOJIOCHL ¢ v=1705 cM~! cHOBa yMCHbIIaeTCsl, ¥ B CIeKTpe COJH
nosigasercs noJgoca npu 1590 cm—t ¢ nuesom 1580 cm—!, xapakrepusymwomias
ACHMMEeTPHYHOE BAJCHTHOS KOJeOaHne KapOoKcuaaT-nona.

Kak u B ciyvyae KaTHOHCOAEpIKAUIHX MOJHYPETAaHOBHIX HOHOMepoB [6,
7], B aHUOHCOLEPIKENIMX HOHOMEpPAaX, KOTOPBIMH SBJSIOTCS HCCIEAYEMBIE
OJINrOYPETAaHBl, TOXe HabJaI0Aal0TCs H3MEHeHHs B 00/1aCTH BAJEHTHBIX KO-
aebanuit NH-rpynn 1ipuy nepexoze or xap6okcuacopepxaueid GOpMB 0Jiu-
royperaHa K coJieeoli. B crmexkTpe coJlM yacTOTa BaJeHTHWIX KoJebanui NH
BCerja HHXe, ueM B CIeKTpe KHCJOTH. Kpome TOro, HaGMIOAAI0TCS H3Me-
HeHHSI H B o6Jactu JepopMalHOHHbIXx KoJeGasuii NH-rpynn: mapsgy c
nosxoco#t 1540 cm~! B cmextpe coseBOf (OpPMBL MOLABJAAETCH MOJOCA C V=
=1547 cm~! (cMm. puc. 1, 2). DTH JNaHHBle CBHAETENLCTBYIOT O TOM, YTO
3aMeHa BOAOPOAa kapOOKCHABLHOA IPYNNBI METAJJOM, TO eCTh BBeJeHHE B
OJIMTOYPETAH HMOHOTEHHBIX FPYHI, NPHBOJAHT K H3MEHEHHAM CYUIECTBYIO-
ued B cHCTeMe CeTKH Bomopoiubix cBasedl. Ciasur vNH B HH3KO4aCTOTHYIO
06acTh, MOSIBJEHME THoJCchl JehopMalnuoHHbBIX Kojebannii NH B BHICOKO-
yacTOTHOH 06/1aCTH MOMKHO CBfI3aTh C YCHJEGHHEM CYLIeCTBYIOUIHX BOJO-
poarbix csaseii. Ho usMernenns B o6aactu BaseHTHHIX Kojebauuil C=O
ruapasuauslx rpynn (o6aacte 1640—1680 cm~!), a HMeHHO, NOsABJEHHE
nonockl ¢ v=1680 cM~! B cmekTpe HOHOMepa (pHC. 2), FOBOPHT O nepe-
CTPOMKE CHCTeMbl CYLIECTBYIOIIMX BOXOPOAHBIX cBssefi. IHabaonaemble
cnexrpanabubie casurd vNH, 8NH, vCO cBa3saHbl, n0o-BHAHMOMY, ¢ IOsIBJe-
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HHeM B CHCTEMe KaKOro-To JADYroro THIla BOJZOPOJHBIX CBA3E€H ¢ yUacTHEM
mnporoHa rpynn NIH. Axnentopom IpoTOHa MOXKeT BBICTYHAThb AaHHOH HOH-
Hoft mape COO-Met,

Taxoe mpeianoJoXKeHHe MOXKHO BBICKA3aTh HAa OCHOBAHWH HCCJEL0BA-
HHSi YaCTHYHO HeATPAIHM30BAHHBIX KapOOKCHJICOAEPKAUIMX CONOJHMEDOB
[8—10], cBofictBa KoTopHIX, corsachHo [8—10], ompeneasiorcs cynepro-
3UnHed BJAMAHHH HOHHBIX B3aHMOZEHCTBHHI W BOJOPOJHBIX CBSI3€H MEXKIY
KHCJOTHBIMH Trpynnamu. Astopn [9] nokasauan, uto B obpasuax, HeHTpa-
an30BaHHHIX Ha 50—60 %, wesasucuMo oT mpupoas katwona 20 % o6iiero
xoanuectBa COOH-rpynn  ob6paayior kommiekcn tuna COO- ... HOCO.
B cmektpe Takkx o06pasnos HabJMI0faeTCHd IIAPOKAs TO0J0CA  OKOJO
1700 cM—1, koTopasi cocrouT H3 NepekprBawuiuxcs nojgoc vCO accouma-
TOB KMCJOTHHX 3BeukeB U vCO 3BeHbEB KHCJOTH, 06pasyioliix BOILOPO-
‘Hble cBAI3U ¢ andornoM COO—.

Tlpu cpaBHeHHM CHIEKTPOB OJIUTOYPETaHOB ¢ KapOOKCHJbHLIMYM KOHIe-
BBIMM TpYIIIaMH, HeHTpasju3oBaHHBX Ha 50 %, co crmekTpaMu oJjuroype-
TAHOB C KOHUEBBIMH KHCJIOTHBIMH H  COJI€BBIMH rpynnaMu B 06JacTH
1700 cm—! ObLIO0 3aMedeHo, YTO HMHTEKCHBHOCTL HMOJOCH ¢ v=1705 cm—1!
IpH HeNOMHOH HefiTpanusanmmu O0Jblle, yeM B o0pasle ¢ KOHIEBBIMH KHC-
JIOTHBIMH TpyHONaMH. DTO, BepPOSITHO, MOXKHO CBfI3aTb C 00pa30BaHHEM
xommsiekcoB tna COO—.HOCO B nccaexyeMbix HaMH 06pasunax HOpH He-
70JHOH HeHtpannsanun (pue. 3). Ho paxke npu IoJHOR HeATpanH3anuu
KapOOKCU/IbHBIX TPYII B HCCJIELYEMBIX OJHIOMEpPax €CThb YpPeTaHOBHIE, THA-
pasunseie, OH-rpynnsl, IpOTOHB KOTOPHIX MOryT BCTYNAaTb B BOJOPOAHYIO
cBa3b ¢ COO~—. [Toatomy He HCK/IW0UEHO, UTO OCOGEHHOCTH CTPYKTYpPH Ta-
KHX HOHOMEDOB BO MHOIrOM OGYCJIOBJIEHB KOHKYpeHIHeH MekKIy pasJHuHbI-
MH THIIAMH MEXMOJEKYJIsIpHBIX B3aHMOACHCTBHH, CPEAHM KOTOPHIX CYHIeCT-
BEHHYIO POJIb MOI'YT HI'DATh HOHHBlE B3aHMOJCHCTBHS, a TAKXKE CBA3H MEX-
JIy aHHOHOM HOHHOf maphl W nmpotoHoM rpynn NH.
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