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AKTyanbHocTb paboTbi 0bycrioBfieHa HEOOXOAMMOCTbIO MONYYEHWUS MHPOPMaLMM O COCTaBE U CTPOEHUM CMOJUCTbIX KOMITOHEHTOB
BEPXHEIOPCKOV METaHOHA(TEHOBON HEGTY MECTOPOXAEHMS KParnmBUHCKOE, PACTONOXEHHOO Ha TeppuTopum ToMckou obnactv, Ans
peLueHus npobriem, CBA3aHHbIX C ee J00bI4er, TPAHCIOPTOM 1 NEPEPabOTKOM.

Llenb paboTbi: 0xapakTep130BaTb COCTaB a30TOPraHNHeCKX OCHOBaHMI CMOM HEQTY KPanmBUHCKOTO MECTOPOXAEHMS U CTPYKTYPHbIX
parMeHToB, CBA3aHHbIX B MOIEKYIaX CMOSIACTLIX BELLECTB Yepe3 Cysb@uaHbIE 1 SPUPHBIE MOCTUKM.

MeTopab! uccnegoBaHus: KOMNEKCoobpasoBaHue, SKCTpakuyms, VK v SMP'H cnekTpockomnum, CTpyKTypHO-rpynnoBov aHanm3, cenex-
TUBHas XMMUYeCKas AeCTPYKUMS CYNb@PUAHbIX Y IGPUPHBIX CBA3EH, XPOMATOMACC-CEKTPOMETPUS.

Pe3ynbTatbl. YCTaHOBIEHO, YTO B CTPYKTYPE CMOJT KPAMMBUHCKOW HEQTV MPUCYTCTBYIOT (parMeHTbl, CBA3aHHbIE B X MOSeKy1ax Yepe3
CynbuaHbIE U 3PUPHBIE MOCTVKW. CPEAM TaKnX (PPArMEHTOB yCTaHOBIIEHbI HOPMallbHbIE 11 Pa3BETBIIEHHbIE anKaHbl, aNKUILMKIONEH-
TaHbl W aNKULMKIOreKCaHbl, MOHO-, 6u-, TOU- 1 TeTPa3ameLLeHHblIe anknIOEH30bl, HAQTaMHbI, andaTndeckme CrvpTbl 1 SUpsl 1
buLMKMdeckme Cyb@uabl. A30TopraHnyecke 0CHOBaHWS CMOJT UCCIIERYeMOV HeGTV MPEACTaBIEHb! BbICOKO- 1 HU3KOMOSEKY S PHbI-
MY KOMIMOHEHTaMU. VIX CpesHme MOoneKy ibl COCTOST M3 NOANUMKINYECKUX SAEP, BKIIOYAIOLMX aPOMATUYECKME 1 HACBILUEHHBIE LMKITbI C
Pa3NNYHbIM anKWbHBIM 06pamneHnem. OCHOBHOV BKaZ B UMKIIMYHOCTb COEAHMX MOJEKY/T OCHOBHbIX COEAVHEHII a30Ta Pa3NNHON
MOJIEKYTISPHOV MAaCChl BHOCAT HaghTeHOBbIE KOMbLia. B cOCTaBe a30TopraHNYeckux OCHOBaHMI CMOJT KPANMBUHCKON HEQTU MpucyTCTBy-
10T aKUNPOU3BOLAHBIE XMHONMHA, OEH30- 1 ANOEH3OXMHOMMHOB WU a3anupeHa. bonbLLyio YacTb UAEHTUOULMPOBAHHBIX COeANHEHI
COCTaBAISIOT anKNIOEH30XMHOMAHBI. [10Ka3aHO, YTO a30TOPraHN4YeCKime OCHOBAHWS HE y4acTBYIOT B 06pa30BaHm nepugepuiiHbIx gpar-

MEeHTOB MOJIEKY/T CMOJT, a ABJIAKTCA COCTaBHOM 4aCTblO MX KOHLEHCMPOBaHHbIX MOSINUNKITNHECKNX 6710K0B.

Kntoyesble crnoBa:

CMOTIbI, a30TOPraHNYeckne OCHOBAHWS, CTPYKTYPHO-IPYMMOBOV aHan3, XeMOu3, CTPYKTYPHbIE (parmMeHTsi,
COCTaB, HacbILLEHHbIE 11 apOMaTHYeCcKue yrieBoAOPOAb!, reTepoopraHN4eckme CoeanHEHNS.

BBepeHue

IamHOe COO0IIeHNe 3aBEPITIAeT UK UCCIeI0BAHUT,
TIOCBAIIEHHBIX XaPAaKTEPUCTUKE METaHOHA(TEHOBOMN
HeTn KpanuBHHCKOrO MECTOPOMKAEHUS, OXHOTO X
KpyImHeHmmx (IPOrHO3HbIe 3amackl 36,5 MIIH T) Ha Tep-
putopnu ToMCKO# 00,1aCTH, BCTYIWBIIETO B ITPOMBI-
TIIJIEHHYIO paspaboTKy. B paHee omy01nKoOBaHHEIX pado-
rax [1-3] mpuBeieHbI JaHHBIE O COCTABE YIJIEBOJIOPOIOB
U TeTEPOOPraHUYECKUX COEIMHEHUH MACIIHBIX KOMIIO-
HEHTOB KpANMBUHCKON He(TH, PaCCUMTAHBI BasKHeT-
ITI7ie CTPYKTYPHbIE TapaMeTPhl MOJIEKYJT CMOJI 1 achais-
TEHOB, ¥ BBIABJIEHBI 0COOEHHOCTH COCTaBa U CTPYKTYPHI
ac(aJbTeHOBEIX BEI[ecTB. B mpemyaraemMoii cratse 00-
CYJKIAIOTCSA PE3YJIbTAThI U3YUEHUA XUMUUECKOH TTPUPO-
Il CMOJIUCTBIX KOMIIOHEHTOB HCCIIENyeMOi He(TH.

CMOJIBI COCTABJIAIOT 3HAUUTENBHYIO JOJIO JOObI-
BAEMOro 1 mepepadaThiBaeMoro HehTIHOTO ChIPhS, U
TI09TOMY HAKOILIeHWEe SKCIEePUMEHTANbHBIX JAaHHBIX
00 0COOEHHOCTSX COCTABA K CTPYKTYPBI CMOJIMCTBIX
BEIIECTB PA3IUYHBIX HE(TAHBIX JUCIEPCHBIX CHCTEM
MMeeT 3HaueHue 1 BEI00pa 3B (EKTUBHBIX TEXHOJIO-
I X XUMUYECKOH mepepabOTKY 1 OBBIIIEHUS CTe-
TeHU KBaTA(PUIUPOBAHHOTO UCTIOIb30BAHNA.

K cmosam TpagunuoHHO OTHOCAT KOMIIOHEHTHI JIe-
ac(habTEeHN3aTOB, BEIMBIBAEMBIE C ITOBEPXHOCTH af-
COPOEHTOB CIUPTOOEH30JBHON CMEChIO IIOCHe yale-
HuA MacaaHbIX Gpakiuii [4]. OHM TPeACTABIAIOT CO-
00l coeMHEHUA C PA3BUTHIMEU YTJI€BOJIOPOAHBIMHU
CKeJIeTaMu, B COCTaBe KOTOPHIX KOHIIEHTPUPYETCS JI0
90 % rerepoaTomoB HedTaHOH cucteMsl [5]. IIpucyr-
CTBUE TIOCTEJHUX BHAUUTENBHO OCIOKHAET IPOTEKA-
HUe KaTaJluTHYeCKUX IIPOIECCOB MepepaboTKH Hed-
TAHOTO CHIPhSA U OTPUIATETIHHO BIUAET HA KAYECTBO
TOBAPHBIX HEPTEIIPOIYKTOB.

AToMBI a3oTa BCTpeyaroTCA B MOJIEKYJAX CMOJ,
TJIABHBIM 00PA30M B COCTaBe T'eTepoapoOMaTHUECKUX
(h)parMeHTOB OCHOBHOTO (IMPUAMH U er0 0€H30JI0TH) 1
HelTpasbHOro Xapakrepa (IXPPOJ 1 ero 0eH30JI0TH).
Menb1asg 4acTb a30Ta CMOJI BXOJUT B COCTAB CPABHU-
TeJbHO HU3KOMOJIEKYJIAPHBIX COeIMHEHUH, KOTOPbIe
100 copbUpyIOTCA Ha MaKPOMOJIEKYIAPHBIX 00paso-
BAHMAX CMOJI 3a CUET TOHOPHO-aKIENITOPHBIX B3ANMO-
TeNCTBUI, 100 3aXBATHLIBAIOTCSA IOJIBIMY SYEHKAMU
ux cTpyKTyp [6]. Kucmopos npencrasiieH B HeTAHBIX
CMOJIaX TUAPOKCUJIBHBIMYU (CIUPTOBBIMU U (DEHOJIB-
HBIMHU), KapOOKCUJIBHBIMY, KapOOHWIBHBIMU, d(DUp-
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HBIMH 1 CJIOXKHOI(DUPHBIMU PYHKIUIMU. ATOMEI Ce-
DBI COZEPIKATCA B MOJIEKYJIaX CMOJIKCTHIX BEI[ECTB B
TeTepPOIUKINYeCKUX (pparmenTax (TuoQ)eHOBbIX, THA-
IMKJIAHOBBIX), B TUOJBHBIX U CYJbQUIHBIX IPYIIAX
[7-10]. ®@yHKIMOHATBHBIE I'PYNIILI TPOCTHIX U CJIOK-
HBIX 9()UPOB U aau(aTudecKux CyIb(puL0B MOTYT BbI-
CTYIAaTh B KauecTBe MOCTUKOB, CIIMBAIOIINX OTHENb-
HBIe ()PAaTMEHTHI MOJIEKYJI CMOJI MEXIY co00i iIu ¢
[OJIMKOHJEHCHPOBAHHBIM AZPOM UX Mosekys [11].

Iless paboTs! — MOTyUeHKE JAHHBIX O COCTABE a30-
TUCTHIX OCHOBAHWH CMOJ KPAamUBUHCKON HePTH u
CTPYKTYPHBIX (DPATMEHTOB, CBA3AHHBIX B MOJIEKYJIaX
CMOJIMUCTBIX BeIecTB 3(UPHBIMU U CYJIbOUIHBIMU
IpyIIaMu.

3KcnepwmeHTaanaﬂ YacTb

Cwmounnr (comep:kanue 8,8 % Mac.) BHIIETATN U3
neacharbTeHN3UPOBAHHON HE(TH IO CTaHZAPTHOH
meronuke [4].

KourmentpupoBanre asoTOPraHMYECKUX OCHOBA-
Huil (AO) IpoBOAMIN M3 T€KCAHOBOTO PACTBOPA CMOJI
B COOTBETCTBUM CO cxeMo# (pmc. 1), BKJIOUaromiein
CTaNM OCAMKIEHUS BHICOKOMOJIEKYJIADPHBIX OCHOBA-
Huil ra3o00pasHbIM XJ0pUcThIM Bogopoxom (K-1), mo-
OCaKJIeHNS PACTBOPUMBIX B YIIIEBOJIOPOJHOM Cpeje
XJIOPUCTOBOAOPOHEIX coseil AQ ¢ OMOIIBIO JUATH-
gamuHa (K-2) um sKeTpakIum HUBKOMOJEKYJISPHBIX
AQO YKCYCHOKHCJBIM PACTBOPOM CEPHOU KUCJIOTHI
(K-3) [7]. Coegunenusa K-1 u K-2 pasmensamu mero-
JIOM TOpsSYell 9KCTPAKIMK H-TeKCAaHOM Ha PacTBOPH-
mble (K-1 u K-2) u nepacrBopumsie (K-1™F u K-2™F)
B HEM KOMIIOHEHTHI [ 7].

Awnanus 06pasIoB OCYIECTBIAIN C MPUBIEUCHH-
eM 000pyJ0BaHUA IeHTPa KOJJIEKTUBHOTO TTOJh30Ba-
uusa Tomckoro Hayunoro meatpa CO PAH.

Ins oOuiell XxapaKTePUCTUKU HCXOTHBIX CMOJI,
BBICOKO- U HU3KOMOJIEKYJIApPHBIX AQ mcmoab3oBanu
KOMILJIEKC (MBMKO-XUMUUECKMX METOAO0B, BKJIOUA-
I0IMUH ompeneseHue saementHoro cocrasa (C, H, N,
S — na ananusatope «Vario EL Cube», O — mo pasuo-
ctu Mmexay 100 % u comepsxanuem asnementos C, H,
N, S), uaMepeHue CpefHUX MOJEKYJAIPHBIX Macc
(MM) metomom Kpuockonuu B 6ersoste [4], GyHKIIO-
HANbHBIN AHAMN3 a30TUCTBIX COCJUHEHWH METOJIOM
HEBOZHOTI'0 TOTEHIIOMEeTPUYECKOr0 TUTpoBaHuA [12],
NEK-®ypoe u IMP-®yphe CIIEKTPOCKOTINHN, CTPYKTYP-
Ho-rpynmoBoit anaaus (CT'A) [13].

UK coexkTphl perucTpupoBatym B 00JacTH
4000...400 cv'ua FT-IR cnexrpomerpe «NICOLET
5700». Ob6pasiter pacrsopssiu B CHCl,, Hanocmin Ha
mnacTuHKY u3 KBr, monyueHHbIE MIIEHKY BRICYIIABAJIH.

Cmerrper IMP 'H samuckiBanu na SIMP-®@ypse
cextpomerpe «AVANCE AV 300» ¢pupmsr «Bruker»
mpu 300 MI'm B pactBopax CDCl,. B kauectBe cran-
JapTa MCIOJb30BaIKM TeTpameruicuian. Ilo crek-
rpam SIMP '"H npoBozuiu pacyer OTHOCUTEIBHOTO CO-
Iep:KaHusg TPOTOHOB B PABMIUUYHBIX CTPYKTYPHBIX
(bparMeHTaX, UCXOMA U3 IJIONA/AeH THKOB B COOTBET-
CTBYIOUTUX 001acTaX crmexTpa: H, (10Jf IPOTOHOB,
COMIEPIKAIIUXCA B apOMaTHUECKUX CTPYKTypax) —
6,6...8,5 m.1.; H,, (101 TPOTOHOB ¥ aTOMOB YIJIepojia
B Q-TIOJNIOKEHHM K apOMATHUYECKHM sSApaMm) —
2,2..4,0 m.z1.; Hyu H, (10111 TPOTOHOB B METUJIEHO-
BBIX U B KOHIIEBBIX METUIBHBIX I'PYIIaX anudarunye-
CKHX ()parMeHTOB MOJIEKYJ, COOTBETCTBEHHO) —
1,1..2,1 u 0,3...1,1 m.1.

Metox CT'A mcmoib30BaIH /1S ONIMCAHUS MOJIEKY-
JnApHOH cTpyKTyphl AO, BhIleIeHHBIX 13 cMoJ1. Ha oc-
HoBe naHHBIX 0 MM, s1eMeHTHOM cocTaBe U pacipee-
JIEHUHW TPOTOHOB MEKIY Pa3IUUHBIMHU (hparMeHTaMu

CsH
CraouTen 6 1F
Resins K-178
HCL BricokomosexymapHeLe
0CHOE aHIA
High-molecular hases e 1THP
E-1 F.1HNS
HAuaTiunano K-2'F
Diethyl amine Bricoromonexymapucie K.2HS
0CHOE aHIA
High-molecular hases
K-2 FeaTHP
K—IHNS
HaS0y: CH;COOH: He D Hmxomonexynapueie
0CHOE AHHA
Low-molecular hases
K-3

Puc. 1.
Fig. 1.

Cxema BbigeneHns u DPaKLMOHNPOBAHUNA a30TOPraHN4ecknx OCHOBaHW

Scheme of isolation and fractionation of organic nitrogen bases



V13BecTra TOMCKOTO NMOMUTEXHUYECKOTO YHUBEpCUTETa. VIHXMHUPUHT reopecypcos. 2017. T. 328. N2 8. 6-15
YewwkoBa T.B. 1 Ap. XMmU4eckmnin coctas HedT KpanuBMHCKOro Mectopoxaerus (coobuieHue 4)

UX MOJIEKYJ DPACCUMTHIBAIM CPeJHME CTPYKTYPHBIE
XapaKTepUCTUKN MOJEKYJ HCCIeIYeMbIX BeIecTB
[13]. B xoze pacueToB ompe/ieJieHbI CJIeyIOIINe mapa-
metpsl: C,, C,, C, — COOTBETCTBEHHO UMCJIO YIJIEPO-
HBIX aTOMOB B apOMAaTHUeCKUX, HAaQ)TEHOBHIX 1 TIapa-
(DMHOBBIX CTPYKTypax cpexHeil mojeryisl; f, f, f —
JIOIA ATOMOB YTIJIepofia B apOMaTUUECKUX, HAQTEHO-
BBIX ¥ Mapa)MHOBBIX CTPYKTYPHBIX (parmenTax, % ;
m, — YUCJIO CTPYKTYPHBIX OJIOKOB B CpeHEH MOJIEKY-
ae; K*, K,*, K,* — obmiee uncsio, 4ncao apoMaTmye-
CKUX ¥ Ha()TEHOBHIX ITMKJOB B CTPYKTYPHOM OJIOKE;
C,* — u1cJI0 aTOMOB YIJIepojia B mapa(uHOBAIX CTPYK-
TypHBEIX (pparmenTax Omoka; C,* u C* — KonudecTso
aToMoB C, HaXOASAIUXCA B Q-OJOKEHUN K apOMaTH-
YEeCKUM SpaM, 1 B He CBA3AHHBIX C apOMATHUECKUMU
AapaMy TEPMUHAIBHBIX METUIBHBIX I'PYIIAX.

Pa3priB 5pupHBIX U CYIB(OUAHBIX CBA3EH B MOJIEKY-
JIaX CMOJI OCYIIIECTBJISAIN C TOMOIIbI0 TpHOpOMUIa Gopa
u 0opu/a HUKeJNsd, COOTBETCTBEHHO. Y CJIOBHS IIPOBEJe-
HUS CeJeKTUBHBIX peakIiuii onucans B [14, 15].

CocraB KUIKUX TPOAYKTOB XeMONW3a, a TaKiKe
cocraB AO K-1, K-2™ u K-3 ucciemoBanu MeTogoM
xpomaromacc-cuexrpomerpuu (I'X-MC) ma mpubope
DFS ¢upmsr «Thermo Scientific» nmpu suepruu nonu-
BUPYIOUIKX 3JeKTPoHOB — 70 eV, TeMIepaType MOHMU-
3anuoHHOM Kamepsl — 270 °C, Temmeparype MHTEp-
(eiica — 270 °C, remmeparype um:xexTopa — 250 ‘C.
Ilns xpoMaTorpadmuecKoro pasaeeHns UCI0ab30Ba-
au KoaouKy DB-bBMS pauuoinn 30 M, mgmamerpom
0,25 mmM, ¢ Tommuuoi (aser DB-5MS - 0,25 MKM.
l'as-HOCUTENb — TeJIUI IPU IOCTOSHHOM PacXofie —
0,8 ma/mun. IIporpamma TepmocraTa: HauaJabHAS
remmeparypa — 80 C (3 mun), mogsem go 300 C
(4 °C/mun), BBIfEPIKKA IPH KOHEUHOM TeMIIepaType —
30 mun. CKaHUPOBaHUE MacCC-CIEKTPOB OCYIIECTBII-
JI0OCh KaXAyI0 CeKYHIy B [gualasoHe Macc [0
500 a.e.M. PeKOHCTPYKIMIO MOJIEKYJISPHO-MACCOBOIO
pasjeneHus (Macc-xpoMaTOrpaMM) PasInUHBIX THIIOB
COeIMHEHWI TPOBOAUIN C UCIIOIb30BAHIEM XapaKTe-
PUCTMYECKMX MOHOB HA OCHOBE XPOMATOTPAMM II0
TIOTHOMY MOHHOMY TOKY C IOMOIIIbI0 TIPOTPaMMBbI X ca-
libur. [lnsg naeHTuGUKAINY MHIXBAAYATIbHBIX COE/IH-
HEeHUH WCIOJb30BaJM JHUTEPATypPHbIE [JaHHBIE
[14, 16-21] u KoMmbloTepHYIO OMOJIMOTEKY Macc-
cextpoB NIST 02.

Pe3ynbTaThl 1 Ux oGcyxaeHue

Obuwias xapaxmepucmuka cmon. CMOJBI Kpamu-
BUHCKO# He(TH XapaKTepusyITCS AOCTATOYHO BhI-
COKMMMU KOHIIeHTPaIUAMH reTepoaToMoB (S,,=3,78,
N=0,56 1 O,5,=5,42 % wmac. coorercTBeHHO). Co-
JIep:KaHWe B HUX Cephl, a30Ta W KuCJIopoma B 3,0,
2,7 u 1,2 pasa BiIe, ueM B cbIpoii HeTH (S,5,=1,05,
Ny5,=0,21 u O,;,=4,45 % mac.). CrenoBaTebHO, HC-
cJielyeMble CMOJIBI aKKYyMyJIupyioT 32 % aToMmoB ce-
pol, 28 % aromoB asora u 11 % aTOMOB KHCJIOpPOJA,
ompenenseMbix B Hedru. CoefuHeHus, Coep:KaIIe
aToM asora, Ha 45 % TmpexCcTaBIEHBI A30TOPraHUYE-
cxumu ocHoBarusmu (N,,,=0,25 % wmac.).

Hannune 8 K-ceKTpe CMOJIMCTHIX BEINECTB MH-
TEHCUBHBIX I10JI0C ITortomienns B obnactu 3470...3430,

1730...1700 u npu 1660 u 1030 cvm* cBUAETEILCTBY-
€T 0 TOM, UTO IeTepPOaTOMbI IPUCYTCTBYIOT B CTPYKTY-
pe WX MOJIEKYJ B cocTaBe (DYHKIMOHANBHBIX TPYIII
KHUCJOT, aMU0B, 3UPOB U CYJIb(MOKCUIOB. ATOMBI
a30Ta BXOJAT TaK:Ke B CTPYKTYPY TUPUAUHOBBIX I[H-
KJIOB, HA UTO YKA3bIBAET XaPaKTePHBIH IYILIET B 00J1a-
crz 1580...1560 cv .

A3omopzanuyeckue OCHOBAHUA CMOJL KPANUBUH-
cxoll Hegpmu. OcHoBHYIO Maccy (24,14 %) BbizesneH-
HBIX 13 CMOJI A30TOPTaHUUECKUX COeTMHEHUN cocTa-
BJISIOT KOMIIOHEHTHI, OCaKIaeMble B COCTaBe XJOPH-
croBogopoaubix coseir (K-1 u K-2) (puc. 1, Tabm. 1).
ITpu srom Gosbiras ux uactsb (55 % OTH.) oGpasyer
PacTBOPUMBIE B YIIIEBOOPOJHOM Cpejie KOMILIEKCHbIE
comu. C ocaskIaeMbIMU COIUHEHUSAME CBSI3aHA OC-
HOBHAs Macca O0IIero 1 OCHOBHOTO a30Ta CMOJMCTBIX
KoMIoHeHToB (66,1 1 69,9 % OTH. COOTBETCTBEHHO).
Ha pouio sxcrparupyembix coenutennii (K-3) mpuxo-
gures auinb 1,94 % wmac. ¢MOJI M ¢ HAMHK CBSI3QHO
TOJBKO 7,6 % orH. obmero u 14,4 % OTH. OCHOBHOI'O
asora, cojep:kamierocs B Hux. OOIIas cTeeHb U3BIIe-
yenus N, us cmoa — 84,3 % oTH.

Pesynbrars onpenesnerus MM cBumeTebCTBYIOT,
uT0 KOHIEHTpaThl K-1 comepixaT BEICOKOMOIEKYJIAP-
HBIE COEIVHEHUA, JUITIIAMUHOM OCAKJAIOTCA XJIO-
PUCTOBOJOPOAHBIE COJIM COETUHEHUI ¢ MeHbIel Mo-
JIEKYJIAPHON Maccoil, a CEPHOI KMCJIOTOH 9KCTParupy-
10Tca Hambojsee HUBKOMOJEKYISPHBIE OCHOBAHU
(trabm. 1).

Ta6nnua 1. BrigenerHve BbICOKOMOJIEKYIIAPHbIX 1 HU3KOMOJIEKY -
JIAPHbIX a30TOPraHn4yeckmnx OCHOBaHWM 13 CMO

Table 1. Isolation of high-molecular and low-molecular orga-
nic nitrogen bases from resin
Moka3sarenu/Indicators
o No6m/Ntol NocH/Nbas
% O\~ FR = X = = X = 2
Ofpasus | X5 | S E| §c [22 .| 8 |22 &
Samples [ 8| s s | =2 [25% | =8 |25 =
g-|ss| g8 |2s5E|88 |25 &
£8|%=| gy |sg8| gy |eg &
= © 5 c ° ST Qg |[c®
= S L = = = i
K-1 10,93 | 1018 1,29 25,2 0,73 31,8
K-2 13,21 | 607 1,73 40,9 0,72 38,1
K-3 1,94 | 383 2,20 7,6 1,86 14,4

®paxiuonnposanue KoumenTparos K-1 u K-2 mo
PacTBOPUMOCTY B H-TeKCaHe IT03BOJIMIO YCTAHOBUTH,
YTO B UX COCTAaBe IPUCYTCTBYIOT COEAMHEHUS C pas-
auuabiMu MM (tabs. 2). PacTBopuMEble B H-TeKcaHe
ocuoBauusa K-1™ u K-2™ umeroT MeHbIIe 3HAUCHUS
MM (670 u 379 a.e.M.), ueM TeKCAHOHEPACTBOPUMBIE
ocuoBauua K-1"° u K-2™F (1200 u 709 a.e.m.). Ilpu
sToM ocHoBauuA K-2™ mpencTaBieHs! coequHEHNIMMY,
OIMBKMMU 110 3HAYEHUSIM MOJIEKYJISPHOM MaCChI K HI3-
romoserynsapabiM AO kormenTpara K-3 (383 a.e.m.).
Cpenu BEICOKOMOJIEKYIAPHEIX coenunenuit K-1 u K-2
mpeobJafaloT TeKCAHOHEPACTBOPUMBIE OCHOBAHU
(65,6 1 69,2 % OTH. COOTBETCTBEHHO).

CoryacHO JaHHBIM, IIpeJCTAaBJEHHBIM B Tabil. 3,
CpelHUe MOJIEKYJIbl HU3KOMOJEKYIApHBIX AO cmon
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KDPaIMBUHCKON He()TH U MPOAYKTOB Pa3JeseHuA UX
BBICOKOMOJIEKYIAPHEIX AO 00pasyoT cucTeMsl, CO-
croamue us apomarunyeckux (C,), Hadrenossix (C,) u
napaduHoBbIX (C,) CTPYKTYPHBIX (DPATMEHTOB.

Tabnuua 2. SKCTPaKLUMOHHOE Pa3feNeHne BbICOKOMOMEKYSP-
HbIX a30TOPraHnyeckmnx OCHOBaHMM

Table 2. Extraction separation of high-molecular organic ni-
trogen bases
Moka3atenu/Indicators
Nom/Ntot NOCH/NbaS
xR X
g R @ @
Sc |=ss| X |5 | e |gc
Obpasupl ;té f = §£ g % 2 é g =
Samples SR |[°c| e | 3|2 |3 =
g~ |=s| 8|22 |82 |=2
2 A == 8 - RS S = = O
g © O un z 2 a3 g
= ° 3 S o o
=>s | g ES >s |H -%
© ©
K-17/K-1% 3,76 670 1,58 10,6 1,03 15,5
K- /K- 7,17 1200 1,14 14,6 0,57 16,3
K-2"/K-2"% | 4,07 379 1,34 9,7 1,13 18,4
K-2™M/K-2"¢ 9,14 709 1,91 31,2 0,54 19,7

Bo Bcex oOpasiax 0oJblIasg 4acTh OOINEro 4uciia
yrueponubix atomoB (59,6...73,4 %) mpuxopurcs Ha
macoimennsie pparments (f,+,), fois yruepoma apoma-
tueckoro xapakrepa (f,) cocrasmser 26,6...40,4 %).
Iosermennoit Hacemennocrsio (f+,=70,9...73,4 %)
BBIJIEJIAIOTCA HU3KOMOJEKYJIAPHBIe ocHoBaHUSA K-3 u
K-2™, IIlpu sToM B HACHII[EHHOCTh COEJUHEHUI
K-3 mpakTuuecKu B paBHOM CTEIIEHY BHOCAT 1 HA(TEHO-
Beie (f,=39,4 %), u mapaguuossie (f=31,6 %) Qpar-
MEHTEHI, & B HACBIII[eHHOCTh coefnuenui K-2™, riuasasiMm
obpasom HadreHoBsIe (hparmentsl (f,.=59,6 % ).

CpaBHUTEJBHBIN aHAJIM3 MOKA3BIBAET, UTO C DO-
crom MM uccaenyembix AO B cocTaBe UX CPeIHUX MO-
JIeKyJ BO3pacTaeT UYMCI0 U 00m[asd IUKJIUYHOCTD
CTPYKTYPHBIX 0;10K0B. Tak, cpefHue MOJIEKYJIbI HU3-
KOMOJIEKYJIApHBIX ocHOBaHUE K-3 m K-2™ cocroar B
OCHOBHOM u3 ofHOTO (m,=1,1...1,2), a MOJEKYJIbI BbI-
COKOMOJIEKYIAPHBIX ocHoBaHuUH K-17 K-2%1 K-1™° —
u3 aByx wau tpex (m,=1,7...2,6) CTPYKTYpHBIX 6JI0-
KOB. B ciyuae HuskomoeKyaApHbIX AQ 0J0KH TIO-
CTPOEHBI IPEMMYIECTBEHHO M3 1 apoMaTHuecKoro
(K,*=1,3..1,4) u 2-3 madrenosnix (K,*=2,0...3,2)
Kosern. O6mree umeno mukiaoB (K,*) B cTpyrTypHOI
eIVHNIE HU3KOMOJEKyaapHeIXx AQ cocraBisger
3,4...4,5. CTpyKTypHBIE eIMHNIII B MOJIEKYJIaX BBICO-
KOMOJIEKYJIIPHBIX OCHOBAHUI B CpefHeM KpyIHee
(K,*=4,3...6.8) 3a cuer 00JbIIIEr0 YKCIA apoMaTHye-
ckux goier (K,#=2,2...3,1) npu CXOZHBIX CO CTPYK-
TYPHBIMU €IMHUIAMYU HUSKOMOJEKYIAPHBIX AO Ko-
JrvecTBax HachimeHHbIX nukaoB (K,*=2,00...3,7).
HauGospmum pasBUTHEM IMKJINYECKUX CTPYKTYD,
kak apomaruueckux (K,*=3,1), Tak u HaQTEHOBBIX
(K,*=3,7), xapakrepusyiorcs coequnenus K-1™°, Ha
Iomo mapa@uHOBHIX (PATMEHTOB B CTPYKTYPHBIX
0JI0KaX CPeIHUX MOJEKYJ] HUBKOMONEKYIApHBIX AO
mpuxoxuresa 3,2...6,6 yriaepogusix atromoB (C,*), B

CTPYKTYPHBIX 0JIOKAX CPEIHUX MOJIEKYJ BBICOKOMO-
neryasapabix AO - 3,7...10,5. HaubGosee GoraTs! aju-
(haTuueckuMu CTPyKTypamu coepunenus K-3 u K-17
(C,*=6,6 u 10,5 coorBeTcTBeHHO). CaMBIMU MAaJBIMU
BennunHaMu C ¥ XapaKkTepusyoTCd CTPYKTYDPHBIE
eIUHUIBI MOJIEKYJ] HU3KOMOJEKYJIAPHBIX COeHUHE-
uii K-2™ u BBICOKOMOJIEKYIAPHBIX COeJUHEHHUI
K-1™F, JTna Bcex o6pasioB AQ uacTb mapa)uHOBBIX
aTOMOB YIJIePOfia BXOJUT B COCTAB AJKMILHBIX 3aMe-
CTUTeNel, CBASAHHBIX C apOMATHUYECKUM SAPOM
(C,*=3,4..4,8). 3uauenma mnapamerpa (*<2
(1,4...1.9), orpakarInero cojgep:raHne TePMUHAb-
HBIX METUJIbHBIX I'PYII, YKa3bIBAIOT HA MaJlyio pac-
IPOCTPAHEHHOCTh OTHOCHUTENbHO MJIMHHBIX DPAs3BeT-
BJIEHHBIX ITapa(UHOBLIX Iiemneil.

Tabnuua 3. PacyeTHble 3HaYeHNs BAXHEVLUMX CTPYKTYPHbIX Na-
PaMeTPOB MOJIEKYT a30TOPraHNYeckmx OCHOBaHNUN

Calculated values of the most important structural pa-
rameters of the molecules of organic nitrogen bases

Table 3.

O6pa3pl/Samples
K_3 K_ZFP K_‘lFP K_ZFHP K_’lFHP
K_3 K_ZHS K_’IHS K_ZHNS K_‘IHNS
Y1Cro yrnepoaHbIx aTOMOB PA3HOTO TVNa B CPEAHEN MOfekyne
Number of different type carbon atoms in an average molecule

MapameTpbl
Parameters

G/G 7,2 6,9 15,6 18,2 33,6
C/G 9,8 15,4 14,0 17,5 39,8
G/G 7.9 3,6 17.8 10,8 9,8

PacnpeneneHvie aToMoB yriepofa, %
Distribution of carbon atoms, %

f./f, 29,0 26,6 32,9 39,0 40,4
fu/ fa 39,4 59,5 29,5 37,7 47,8
fo/ o 31,6 13,9 37,6 23,3 7
Yucno 6nokos B Monekyne/Number of blocks in a molecule
m [ 12 ] 11 ] 17 ] 18 [ 26
MapameTpbl CPEHMX CTPYKTYPHbIX GNIOKOB
Parameters of average structural blocks
Ko* /Ki* 34 4,5 4,3 4,8 6,8
Ka*/Ky* 1,4 13 2.2 2,5 3,1
Ki*/Kq* 2,0 3,2 2,1 23 3,7
C*/C* 6,6 3,2 10,5 59 37
C.* 37 3,4 4,5 4,2 4,8
G5y 1,8 1,6 19 1.4 1,6

G, G, G ~ 41CIio apoMaT4eckunx, HaghTeHOBbIX 1 MapagprHOBBIX
aToMOB yrnepoza B cpenHux monekynax, f,, f., f, — nom atomos
yrneposa B apoMaTnyeckmnx, HaTeHOBbIX U MapagyHOBbIX CTPYK-
TYPHbIX (pparmeHTax, %, m, = YUCII0 CTPYKTYPHBIX BII0KOB B Cpes-
Hevi Monekyne; K,*, K.*, K,* = oblyee ymcrio, yncio apomarmye-
CKUX 1 HaghTeHOBBIX LIMKIIOB B CTPYKTYPHOM brioke; C* = qncro
ankWIbHbIX YINIEPOAHBIX aTOMOB B CTPYKTYpHOM brioke; C,* ~ Ko-
Jm4ecTBO aToMOB C, HaXOAALUMXCA B QL-MONOXEHUM K apoMaTiye-
ckum sapam, C,* = B He CBA3aHHbIX C apOMATHECKUMU SApaMU
TEPMUHANbHbIX METUTbHbIX rpYnnax.

G, G, G is the number of aromatic, naphthenic and paraffinic
carbon atoms in average molecules, f,, f., f, are the fractions of
carbon atoms in aromatic, naphthenic and paraffinic structural
fragments, %, m, is the number of structural blocks in the avera-
ge molecule; K:*, K,*, K.* is the total number, number of aroma-
tic and naphthenic cycles in the structural block; C,* is the number
of alkyl carbon atoms in the structural block; C,,* is the number of
Catoms in the a-position to the aromatic nuclei, and C,* = in the
terminal methyl groups not bound to the aromatic nuclei.
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C ucmosb3oBanueM Meto0B VK ciekTpockonuy u
I'X-MC noayuensl 0oJsiee IIy0OKIe CBEEHN O CTPYK-
Type SKCTPATUPYEMbIX HUBKOMOJEKYISPHBIX U Tec-
aQHOPACTBOPUMBIX BBICOKOMOJIEKYIAPHBIX AQ cmou
KpanuBuHCKo# Hedru (o6pasusl K-3, K-2" u K-17).
ITo nanubiM KauectBenHOi VK cmexTpockomuu, coe-
TUHEHUd WCCAeAyeMbIX 00pasI[oB IIPeJCTaBJIeHbI
CJIOXKHOM CMecbi0 0EH30JI0r0B MuUpUAXHA (XapaKTep-
HbI# gymaeT B obstactu 1580...1560 cm '), uacTs U3 Ko-
TOPHIX COJEP:KUT B MOJEKYIax (YHKIIMOHAIbLHBIE
rpynnbl Kucaor (3211w 1720 em™) m amMumos
(1700...1630 cm'). Pesyaprarer I'X-MC amanusa
(tabs1. 4) cBUETENIBCTBYIOT O HAJUUMAU B UX COCTABE
AJKUJI3aMeIleHHbIX XMHOJUHOB, 0eH30-, 110eH30X M-
HOJIMHOB U azanupeHos. Cpeay TeKCcaHoPacTBOPUMBIX
BBICOKOMOJIEKYJIAPHEIX asaapeHoB K-17 upentudu-
nupoBaubl C;—C,-xunHoamHb (m/z 171, 185, 199,
213, 227, 241, 255, 269), C,—C,-0eH30XMHOJUHEI
(m/z 193, 207, 221, 235, 249, 263, 277, 291, 305),
C,—C,-nubensoxunonuuel (m/z 243, 257, 271, 285,
299, 313, 327, 341) u C,—Cs-azanupens! (m/z 231,
245, 259, 273, 287, 301), cpenu ocroBauuit K-2™ — e
JKe TUIBI CTPYKTYDP, HO C MEHBIIAM YHUCJIOM ATOMOB
yIJIepofia B aJKIIbHBIX 3amecTuTestax: C;—C,-xumHo-
nunbl, C,—C;-6ensoxunonunsl, C,—C,-1nbeH30XUHO-
aunbl 1 C,—Cs-a3anupeHsl. JKCTParupyeMble U3 CMOJI
HU3KOMOJIEKYJISPHBbIe ocHOBaHUSA K-3 mpepcraBieHs
robk0 C,—C,-xunonuuamu u C,—C,-0eH30XMHOIMHA-
Mu. OCHOBHYIO MacCy UAeHTU(DUIIUPOBAHHBIX HU3KO-
MOJIEKYJIAPHBIX U BhICOKOMOJIeKYIapHbIXx AQ cocra-
BIAIOT 0EH30XMHOJIMHBI ¢ MAKCUMAJbHBIM COZEpIKa-
HueM romoJioroB C, u C, (Tabu. 4, puc. 2).

Tabnuuya 4. VIHavBuayanbHbIN COCTaB HU3KOMOJIEKY TAPHbIX a30-
TOPraHmn4ecknx OCHOBaHMN

Table 4.  Individual composition of low-molecular nitrogen
bases
CopepxaHue (%) oTHOCUTENbHO
NOEHTUDULMPOBAHHBIX CTPYKTYP
CcoeﬂMHeHgm Content (%) relatively
ompounds to the identified structures
K3/K3 | K2F/K-2% | K-TP/K-1%
RHONAHb 13,3 0,9 232
Quinolines
BeH3OXVHOMMHEI 86,7 86.9 476
Benzoquinolines
,Elv_|6eH30xm_Hon_MHb| orc 96 75
Dibenzoquinolines
AsanupeHbl orc 26 n7
Azapyrenes

Cocmas (pazmenmos, C613aHHLLX 6 MOJLEKYLAX
CMOLL KPANUBUHCKOL He(pmu yepe3 3(upHbule U CYJlb-
Quonvie mocmuru. Pegyaprarel I'X-MC ananusa pa-
CTBOPHMBIX MTPOJYKTOB XEMOJU3a CBUAETEIbCTBYIOT,
YTO TMOCPEJCTBOM anu(aTUUuecKuX CBA3EH yrJe-
po—cepa B MOJIEKYJIaX CMOJ KPAIWBUHCKON He(TH
CBSI3aHBI QTKAHBI, MOHO- U OJTUIIUKJIOATKAHBL, MOHO-
IIIKJIMYeCKHe apoMaTHiyecKue yriaeBomopoabl (AY),
anmudarryecKre COeMHEHUS KUCIOPOAa U OUITUKIIN-
YecKue CyIb(PUuIbL.

10
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Puc. 2. Pacripenenerve ankmnbeHsoxuHomHos B K-3, K-2°, K-17
Fig. 2.  Distribution of alkylbenzoquinolines in K-3, K-2%, K-1%

Anxansr (m/z 71) mpencTaBieHb H-aIKAHAMY CO-
craBa C;;—C,; ¢ KOHIIEHTPAIIMOHHBIM MAKCHMYMOM Ha
Cy¢ ¥ aIKaHAMU Pa3BETBJIEHHOTO CTPOEHUS, B COCTaBE
KOTOPBIX HAEHTU(QUINPOBAHBI MOHOMETHJIZAMEIIEH-
ueie yriesogopoxsl (YB) cocraBa C;,—C,; ¢ pasmuu-
HBIM ITIOJIOJKEHUEM 3aMeINalollero paguKaia U us0-
mpenongusle YB cocraBa C,—C,. Cpemu mHadTeHOB
TIPUCYTCTBYIOT aTKUINUKIOTEHTaHb (m/z 68, 69) or
Cy; 1o Csp, anrmnukaorekcans: (m/z 82, 83) ot C;; 10
C,;, crepansr (m/z 217) cocraBa Cy,—Cy ¥ TepHaHbI
(m/z 191), npencraBieHHBIE TPUIUKINIECKUMU U
MEHTAIUKJINYECKIME CTPYKTypaMu cocraBa Cy—C,,
(xettranrans) u Cy—C,, (TOIAHBI) COOTBETCTBEHHO.

B cocTaBe MOHOAPEHOB YCTAHOBJIEHBI H-AIKIIOEH-
goael (m/z 91, 92) or Cj; mo C;;, (heHHMIAMKAHBI
(m/z 91) C,;, Cy5, C;y ¢ PABIUYHBIM TTOJOKEHUEM (e-
HUJIBHOTO 3aMECTHUTENIA B aJKUJIbHOU 1enu [22], aj-
rkurosryoasl (m/z 105) ot Cy; o Cyy, aTKUIKCHIONEL
(m/z 119) or Cy mo Cy, amTKUITPUMeETHIOEH30IBI
(m/z 133) ot C; 10 Cyy, MeTra1- (M/z 106) 1 quMeTnI-
(uranuadensonsl (m/z 120).

Cpezu reTepoOPraHUYECKUX COESMHEHUN IIPUCYT-
CTBYIOT aju(aTUuecKue CIUPThI HOPMAIBHOTO CTPO-
exud (m/z 55) cocraBa C;;—C,y, anuaTuueckue Ku-
CJIOTHI B BHJIe METUJIOBBIX 3GupoB (m/z 74) cocrasa
Ci;—Cy; (puc. 3), aTUIOBBIE 3PUPHI KUPHBIX KHUCJIOT
(m/z 88) cocraBa C;;u Cy u THAOHIIMKJIOATKAHBI
(m/z 183) cocrasa C;;—Cy;.

B cocraBe :KUIKUX TPOAYKTOB Pa3PyIIeHUS (-
HBIX MOCTHUKOB HAEHTH()UIMPOBAHBI HOPMAJIbHBIE
(C,—Cys ¢ marcumymom Ha Cyg) ¥ pa3BEeTBIEHHBIE AJI-
kausI (C,4—C,), B ToM unmerne 2,6,10,14-TeTpamernia-
nkaH (Cy), ankunnukaonentansl (C;;—C,,), aTKUAIIH-
kJorekcansl (C,,—C,,), romansr (Cy;, Cy) (heHMIATKA-
#5I (Cj5—C,,), amenn6ensost (C—Cy), ATKUITOIYOIBI
(C,;—Cy), anrmakcunonsl (Cyy—Cy;), aTKUITPUMETHI-
6en30ubI (C—Cyg).

letepoopranmueckue COeIUHEHNA cpean «d3(upo-
CBABAHHBIX» (DPArMEHTOB MOJIEKYJ CMOJ KDAIWBUH-
CKOH He()TU He 00HAPY KEeHBI.

CpaBHUTEIbHBIH aHAMN3 PE3YIbTATOB XEeMOJIU3a
TI03BOJIMJI BEIIBUTH CXOJCTBA U PA3JIMYKS B COCTAaBE 1
KOJIMUECTBEHHOM COJeP:KaHuY (hParMEHTOB, CBIBAH-
HBIX B CTPYKTYpe CMOJMCTBIX BEIECTB KPAIMBUH-
CKOH He()TH uepes cyIb(puIHbIe U d(UPHbIE MOCTUKH.
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Puc. 3. Macc-gpparmeHTorpamMma MeTUIOBbIX 3(MPOB BbICLLINX XUPHBIX KUCIOT N0 MOHY M/Z 74 npoRyKToB Aectpykumum C-S cBs3en B
Moriekynax cMoi HegTn KpanmBuHCKOro MeCTOPOXAEHNSA 1 Macc-CrekTp METUI0BOIO 3(mpa CTeapuHOBOU KUCIIOTbI
Fig. 3. Mass-fragmentogram of methyl esters in higher fatty acids for ion m/z 74 of the products of C-S bonds destruction in the mo-

lecules of resins from the Krapivinskoe oil and mass spectrum of methyl ester of stearic acid

YcTaHOBIEHO, UTO B COCTaBe U «d()UPOCBABAHHBIX Y , U
«CePOCBABAHHBIX» (DPArMEHTOB B MOJIEKYJIAX HCCJIe-
IYEMBIX CMOJI IPUCYTCTBYIOT HACHIIIIEHHEBIE X aPOMa-
tuueckre YB. OCHOBHBIMU HpPEJCTABUTENSAMU «CBS-
BaHHBIX» CTPYKTYP ABJISIOTCS HACHINIEHHBIE COe/IIHE-
Hus. Ha ux 107110 B TPOAYKTAX IeCTPYKIUY dDUPHBIX
cBaseit mpuxomuresa 94,0, B MPOAYKTaxX TEeCTPYKIIAU
cynbburHbIxX cBasei — 87,8 % orH. Cpenu 3TUX Coe-
IOVHEHUN B 000MX CIy4Yasdx NOMUHUPYIOT H-&JIKAHBI
(81,5 u 83,8 % oTH. COOTBETCTBEHHO, puc. 4, a),
UMeIOIUe CXOTHOE MOJIEKYJISPHO-MAaCCOBOE DACIIpe-
IeJeHue.

OTHOCHTETBHOE COflepiKaHye «CBABAHHBIX» AY co-
crasuser 6,0 u 6,9 % orH. Boabiryio ux 4acThb B mpo-
IOYKTax HECTPYKIUU S(PUPHBIX CBA3EH COCTABJIAIOT
ankuiaronyonsl (41,5 % orH.) u (eHHUIATKAHBI
(36,1 % orH., puc. 4, 0), B IPOAYKTAX AECTPYKI[AA

[ Y B« e |
o o o o o

ComepixaHHe. %0TH
Relative abundance

CyTbOUIHBIX CBA3EH — aaKuadeHsosl (33,7 % OTH.)
u angurroayost (29,6 % orw.).
T'etepoopranmueckue coenuuenus (5,4 % oTH.) 00Ha-
PYsKEHBI TONBKO B COCTABE «CEPOCBI3AHHBIX» (DparmMeH-
T0B. OCHOBHBIMH UX TIPEACTABUTENAMY SBISIOTCT METH-
J0BBIe A(hphI anudaTuueckux Kuciot (76,8 % oTH.).
Cienyer OTMETHTB, UTO Cpeau «3()UPOCBA3AH-
HBIX» U CEPOCBIBAHHBIX» (DPATMEHTOB MOJEKYJI CMOJI
KpPanuBUHCKOI He)Tu He ObLIM 0OHADPYIKEHBI a30TOD-
raHnueckue ocHoBaHusA. He ycTaHOBIEHBI OHU TaKIKe
1 B IPOAYKTAX XeMOJI13a CMOJUCTHIX BEIeCTB HadTe-
HOApOMAaTHUeCKUX HeQTell MeCTOPOKICHUN ¥ CUH-
ckoe u Amanpunnckoe [22, 23]. COBOKYIHOCTD 9THUX
JaHHBIX TMO3BOJIAET IPEIMON0MKHITE, YUTO A3aaPeHbl He
VUYaCTBYIOT B 06pasoBaHuM nepudepuiiHeX hparMmeH-
TOB MOJIEKYJI CMOJI, & ABJIAIOTCSA COCTABHOM YaCThIO UX
KOH/IEHCHPOBAHHBIX MOJUIUKINIECKUX OJIOKOB.

mCO mCS 0

OTHOCUTENIbHOE COREPXKAaHIME HAaCkILIEHHbIX (a) 1 apomaTnyeckux (6) yrneBogoponos B npoaykTax Aectpykumm caszei C-O u

C-S B MosieKkynax CMoJ1 KparvBuHCKON HegTu. a) ankabi (1), n3oankaHs! (2), uvknoneHtaHbi (3), uvknorekcaHsl (4), TepnaHbl
(5), creparbl (6),; 6) putaHnberzonbl (1), H-ankunbersonbl (2), gexvnankarbl (3), ankuntonyonsi (4), ankunkcunons (5),

ankuntpumeTnnbeHsons (6)

Fig. 4.

The relative contents of saturated (a) and aromatic (b) hydrocarbons in the products of C-O and C-S bonds destruction in the

molecules of resins from the Krapivinskoe oil: a) alkanes (1), isoalkanes (2), cyclopentanes (3), cyclohexanes (4), terpanes (5),
steranes (6); 6) phytanylbenzenes (1), n-alkylbenzenes (2), phenylalkanes (3), alkyltoluenes (4), alkylxylenes (5), alkyltri-

methylbenzenes (6)
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3aknoyeHne

CMOJIBI KPaIMBUHCKON He(PTH XapaKTePU3yIOTCA
JOCTaTOYHO BBICOKMMU KOHIIEHTPAIIUAME I'eTepoaTo-
MoB. YacTb aTOMOB CepBI ¥ KMUCJIOPOJa, MPUCYTCTBYIO-
X B X COCTABE, HAXOJUTCA B CTPYKTYPE MOJIEKYJI
CMOJIUCTHIX BEII[EeCTB B BU/Ie COEIUHUTENbHBIX MOCTH-
KOB — 3(QUPHBIX U CyIb(uaHbix. CBA3aHHBIE uepes
HuX (parMeHTH MPeCTaBIeHbl HOPMAJbHBIMH 1 Pa3-
BETBJIEHHBIMU aJKaHAMU, MOHO- ¥ IIOJIMIIMKJIOAIKA-
HAMH, MOHO-, 0-, TPHU- X TeTPasaMel[eHHbIMY aJIK -
OeHs3oIaMu, anu(aTHUeCKAMU CIHPTAMHI, KUCJIOTAMHI
u OunukanyeckuMu cyiabpuiamu. CBA3h aaKaHOB,
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«CEPOCBA3AHHBIX» (DparMeHTOB.
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WHdpopmauys 06 aBTopax
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The research is relevant due to the information need on composition and structure of the resin components in the Upper Jurassic
methanonaphthenic oil from the Krapivinskoe oilfield located in Tomsk region to solve the problems related to oil production, transpor-
tation and processing.

The aim of the work is to characterize the composition of organic nitrogen bases in the Krapivinskoe oil and structural fragments bound
in the molecules of resin substances through sulfide and ether bridges.

Research methods: complexing, extraction, IR and 'H NMR spectroscopy, structural-group analysis, selective chemical destruction of
sulfide and ether bonds, chromatography-mass spectroscopy.

Results. The structure of resins in the Krapivinskoe oil was found to contain the fragments bound in their molecules through sulfide and
ether bridges. Normal and branched alkanes, alkylcyclopentanes and alkylcyclohexanes, mono-, bi-, tri- and tetrasubstituted alkylben-
zenes, naphthalenes, aliphatic alcohols and ethers and bicyclic sulfides were identified among these fragments. The organic nitrogen ba-
ses of the resins in the oil under studly are represented by high- and low-molecular components. Their average molecules consist of po-
lycyclic nuclei, including aromatic and saturated cycles with different alkyl framing. Naphthene rings make the main contribution to the
cyclicity of the average molecules of the basic nitrogen compounds of different molecular weights. Alkyl derivatives of quinoline, ben-
zo- and dibenzoquinolines and azapyren occur in composition of the organic nitrogen bases in the resins of the Krapivinskoe oil. Most
of the identified compounds are represented by alkyl benzoquinolines. It is shown that organic nitrogen bases do not participate in for-
mation of peripheral fragments of resin molecules, but they are an integral part of their condensed polycyclic blocks.

Key words:
Resins, organic nitrogen bases, structural-group analysis, chemolysis, structural fragments,
composition, saturated and aromatic hydrocarbons, heteroorganic compounds.
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