HMNOYJbCHbIM  FPAAMEHTOM  MarHuTHoro moas. Mcecaeposanace  auddysus
nogennacynnpar narpus (JCH) B s>Tuaenrauxose. Onpenenensl koddgduumentni
caMoaupdy3un KOMIOHEHT MHLEANAPHBLIX pPACTBOPOBR B LIMPOKOM JHANA30HE
KOHUEHTPaUHH H TeMneparTyp. :

JAuddy3noHHLIE H3IMEPEHUSA TPOBOANAUCH HA MOAMPHUHPOBAHHOM UMNYJILCHOM
AMP cnexkrtpomMerpe Buicoxore paspewenns TESLA BS587A ¢ uacroroii pesoHaHca Ha
nporoHax 80 MI'm. CnexTpomerp ocHamen 0JI0KOM HMNYJLCHOFO FPagHeHT2
MATHUTHOIO NOJIN, NO3BOJAIINHH ¢030aBaTh IPAAHEHT MATHHTHOro noas a0 50 I'c/cm.

Andgdysuonnnie HaMepenus pacTteopos JCH B 5THACHIVIHKOIE, BBINOJIHEHHBIE B
auanasone koHuenrpanuii IIAB 0.01-1 moan/auTp, nospoauiau 3agpuKCHpPOBATHL
npouecc MuUeNI000pa3oBaHnsn. YCTaHOBIeHO, 4TO Muuewnoobpasoanue JACH B
ITHIEHITIHKONE CHJIBLHO PAacTAHYTO N0 KOHUEHTPAUHOHHOH ImKajde, B OTJIHYHE
AHAJIOrHYHOr0 mpouecca B Boae. MuleAIpHbIE ArperaTbl XapaAKTEPH3YIOTCH MAJbLIMH
yHeaamu  arperamud.  Hiydeno BAMsAHHe HOHOB (HMTPaTa JAHTAHA) HaA
Muue/n1006pasoBatue.

IIpn nccaexosannu pacrtsopa JCH B stunenrnnkone B uuteppase 10 + 70 °C
Habawoaanoce reneofpasoBanMe NpH NOHHXKEHMH Temnepatyponi. IIpu 3ToMm pesko
u3MensieTcs AHPpPy3nHoHHOE MOBEAeHNE KOMIIOHEHTOB PacTBOpa, npuveM KoddPuunenT
caMonugdysun  onpeaesicHHON  JOJM  MOJEKYA  ITHAEHIJIMKoas  Gnmsoxk K
ko3dppuunenry camoanddpysun monexyn JCH. OueBnaHO 3TO ABNSIETCH CASACTBHEM
CHJILHOIO  CBA3LIBAHMSA  YACTH ITHICHIINKOAA ¢ ofpasoBbiBalOUIeics npu
resicobpa3’oBaHuM HAAMOJIEKYJIAPHOM cTPYKTYpoii u3 Moaexkyn JCH.

PaGora sBbinoanena npu ¢QuHaHcoBoii nommepxke Poccuiickoro ®onaa
OynxamenTaasHbiXx Heeaenopanmii (rpant Ne 99-03-32037).

P2.7a. STUDY OF FRACTIONAL COMPOSITION OF HUMIC ACIDS
BY METHODS OF 1D AND 2D NMR SPECTROSCOPY

D. V. Kovalevskii, M. V. Youdov, L. V. Perminova, N. Hertkorn”, A. B. Permin,
V. 8. Petrosyan, A. Kettrup®

Depurtment of Chemistry, M.V.Lomonosov Moscow State University, Moscow, Russia
“nstitute of Ecological Chemistry, National Research Center for Environment and Health (GSF),
Neuherberg, Germany

The composition and the structure of fulvic and humic acids (FA and HA,
respectively) fractions were studied by means quantitative one-dimentional (*C n H)
and two-dimentional homo- and heteronuclear correlation NMR spectroscopy.

Fractions of FA were obtained by the sequential desorbtion from amberlite XAD-
2 resin with several eluents of different polarities (water solutions of ethanol, acetone,
NaHCO3, Na;COs and NaOH) with different sequences of the elution. It was determined
that FA contain weakly adsorbed by XAD-2 fraction (about 35% of FA total
amount)which is enriched with carbohydrates and sugar acids. This fraction can be
non-specifically desorbed with any first eluent. Therefore, there are intensive cross-
peaks of carbohydrates and deoxysugars in 2D spectra of FA fraction of any first eluate,
This fraction can be partially eluted even with water. The spectra of all the fractions
which are desorbed with alkali eluents are very similar and do not depend on the
sequence of elution. It show The highest content of aromatic structures and relatively
high content of COOH groups was observed in theses fractions. The composition of
them are relatively close to HA.

The FA fraction specifically desorbed with 90% acetone solution (about 40% of
FA total amount) is characterized by intensive amino acids signals in the specific

— 393 —



regions of 2D COSY and HSQC spectra. Proton spectrum of this fraction does not show
signals of COOH groups but contains significant amount of phenolic groups signals.
This fraction seems to be mainly presented by polyphenols and peptide inclusions.

The content of the fraction specifically desorbed with 50% ethanol is less then
10% of total FA. It contains the highest quantities of non-substituted aliphatic
fragments. The content of heteroatom-substituted aliphatic structures is not significant
in this fraction.

The ethanol-soluble gimatomelanic acids and gray and brown HA fractions
precipitated from alkali solution of HA under changing of ionic strength were also
studied.

In the ’C and HSQC spectra of gray and brown HA the signals of amino acids
residues and phenolic fragments are almost not presented. However, there are relatively
intensive signals of carbohydratesin theses spectra. On the contrary, the content of
carbohydrates is much lower in the gimatomelanic acids, but this fraction contains
significant amount of amino acids and phenolic groups.

P2.7b. H3YYEHHUE ®PAKIIHOHHOT'O COCTABA I'YMYCOBBIX BEUNIECTB
ITPHA TOMOIIMY KOMILJIEKCA METO/JOB 1D M 2D CTIIEKTPOCKOIIAHA SIMP

J. B. Kosanenckuii, M. B. I0n0s, U, B. Ilepmunosa, H. Xepucopn“’, A. B. Ilepmun,
B. C. Ilerpocsan, A. Kerrpyn

Xumuuecknii paxyabrer, Mockoncknit Focyaapersennniit Yunnepeurer um.M.B.JloMonocona,
Mockea, PO
“Hausonansusiii Hecneronarenscxnif Hentp Ixonorum u Inopossba, Holixepbepr, N'epmanug

CocTas ¥ cTpoenne pasiHuHblX Pppakuuii PyanBo- U ryMHHOBLIX KHCAOT (DK u
I'K) canponens 6b11m HcC€Q0BAHEL ¢ HOMOLILIO KOIM4ecTBeHHOH oanomepHoii (1°C u
'H) u ABYMEPHOH FrOMO- H reTeposiAepHoii KOppeasiHOHHOI criekTpockonnn SIMP,

dnsn noaydennsn ¢paxkuuit OK Oeiia Mcnoas3oBaHa nOCAeIOBATEILHAA
Aecopbumn ¢ amGepauta XAD-2 pazIHYAIOWIEMMCSH N0 NOJAPHOCTH PACTBOPUTEISAMH
(BoAHbIE pacTBOpPBI 3TaHona, aumerona, NaHCOs;, Na;CO; u NaOH) B pasau4HoON
nocnefoBaTe/IbHOCTH. YcTanoBneno, 4ro B @®K npucyrcrsyer oboraulennas
KapGoOTMADATAMH M CAXapHBIMM  KHCAOTAMH  claGocopbupopannas  dpaxuns,
Hecnenupuueckn aecoplAPyOIIANCH NePBLIM 3110eHTOM (0K0a0 35% OK). B cBasm ¢
ITiM B 2D crexkTpax m0GOro mepeoro 3/0ATa NPHCYTCTBYIOT HHTEHCHBHLIE KPOCC-
nHKH kapbormapatoe u Jesokcucaxapos. Hauuas @pakums 4acTMuHO J0HpYeTCH
Aaxe Boacil. CmexTpnl ¢paxumii, HiBNEKAEMBIX IWEJOYHBIMH JJII03HTAMM J0BOJLHO
CXOAHLI BHE 3ABHCHMMOCTH 0T NOCJIeN0BATELHOCTH dN0HpoBaHus. B uux nabmonaercs
Hanbonblee coaepxKaHne APOMATHUCCKHX CTPYKTYP H I0BOJIBHO BhICOKOE coaepxaHne
COOH-rpynn. Crpoesne »3voii  ¢pakunn Haubonee OaM3KO K  CTpPOeHMIO
cooTBercTBYIOIMX ['K.

@pakuns K, cnennprueckn necopbupyeman 90% pacrsopom auerona (0xouio
40%) XxApaKTEPHIYeTCA BbICOKOH MWHTEHCHBHOCTHIO XAPAKTEPHBIX CHIHAJIOB
AMUHOKHCIIOTHBIX CTPYKTYP B aByMepHbix COSY u HSQC cnexTpax u He coaepxkur
CHTHA/IOB NMPOTOHOB KAPOOKCHILHLIX rpynn. B oTinvHe OT MIeI0YHBIX 3/110aT0B 3Ta
$paxuus conepaur Gobmoe KoaMyecTBO (enoibHbIX rpymn. Ilo-Buaumomy, ona
COCTOMT B SHAMNTEILHOI Mepe U3 noaudeHo08 H NENTHAHBIX BKAIOYeHHI.

Cneunduuecku necopbupyemasn 50% sraHonom ¢pakuus cocrasiser ne Gomee
10% K. Ipu 3TOoM oHa conepkHT HanGOIee BLICOKOE KOAMYECTBO He3laMeleHHbIX
anndaTudeckux CTpykTyp. [nm 3Iroi ¢paxumu XapaKkTepHo BechbmMa HebouibuLIOe
KOJIMECTBO CUTHA/I0B ATHPATHYECKHX GparmMeHToB, CBAIAHHLIX ¢ FETEPOATOMOM.
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B cayyae TK 6butn  mceaenoBanbl  pakuuH  CHHPTOPACTBOPHMbIX
FHMATOMEIAHOBLIX KHCIIOT, 2 TaKke cepuix n Sypuix I'K ocakaaromuxces M3 meaounoro
pacteopa 'K npu H3MeHEHHH HOHHOH CHABI.

B cnektpax “C u HSQC cepbix u Gypnix I'K npakTH4ecK: OTCYTCTBYIOT
CHIHAJILI AMHHOKHCIOTHLIX OCTATKOB H QenonbHbIXx dparmenToB. IIpH 3ToM cHrHain
kaplorupaToB B 3THX CHOEKTP&X HNOBOJLHO MHTEHCHBHbLL. B To xe Bpema Bo
TUMATOMEJIAHOBLIX KHCIOTAX coAepkanye KaploruapaTHbIX parMeHToB JHAMHTEIBHO
HHKE, OAHAKO Ta PPAKUHA CONEPKHT CYLIECTBEHHOE KOJHYECTBO AMMHOKHMCJIOT H
deHoNBHBIX TpyniL.

P2.8a. STUDY OF Z,E-ISOMERIZATION OF 2-[(B-ARYLAMINO)VYNIL]-4(5H)-
OXAZOLONES BY NMR METHOD

Pushkareva K.S.*, Kosulina T.P.**, Bolotin S.N.*

*Kuban State University, Krasnodar, Russia
**Kuban State Technological University, Krasnodar, Russia

Oxazolenes I-IV (Q=CM ,CH,COOMe, R-Ph, 0-NO:C¢Hs, m ~ NO;CsHy, p -
NO.C¢H,), containing enamine fragment CH=CH-NH, prepared beforehand, have been
studled by PMR method. Oxazolones I.IV in non-polar solvent (CDC1 ;) are found to
have ( 3 AB=8,0-8,4 Hz) Z-form stabilized by intramolecular hydrogen bond:

Q 0O Q 0

0>._< . e 0>_{V

a P
Ha ~R HA%’ Hp
B

Z-form

In dimethylsulfoxide breaking the abovementioned intramolecular bond, the
molecules izomerize to yield E-form éJ Ap=12,5-12,7 Hz). PMR-spectrum of oxazolone I
in CDCl3-DMSO-Dg with ratio of the solvents being 3:1, 1:1, 1:2 by volume was shown to
contain a mixture of Z- and E-isomers in 53:47, 46:54 and 10:90 ratio. The said isomers
ratio in C;DsOD is 30:70 respectively.

Easy transition from E- to Z-form is proved by low thermodynamic values [AH=13,8
kJ/mol, AS=38,2 J/(mol‘K)]. Thus, Z,E-isomerization which can be classified as cis-

trans-tautomerism type Z == T == E [1] easily proceeds in oxazolones I-IV at room
temperature and depends on the solvent type.

1. Potapov V.M., Stereochimlya. Moscow: Chimia, 1988. 464 p.
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