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CUHTE3 METUJIOBbIX 3PUPOB
3,4-ANrMAPOKCHN-6-OKCO-2,4-ANNKAANEHOBbLIX KACIIOT

B.A. Tapacoea, I1.I1. Mykoeo3, B.O. Ko3bMuHbIx

Konjencauueii Mernianerara ¢ JUMETHJIOKCAIATOM M AJIKHIMETHIKETOHAMHU
MOJIyYeHbl MeTHJIOBbIe 3PUpPbI 3,4-TUTHAPOKCH-6-0KCO-2,4-JIKATUEHOBBIX KUCJIOT.
OO0cyxknaTcsi 0COOCHHOCTH CTPOCHHMSI CHHTE3HPOBAHHBIX COCJUHEHHMII HA OCHOBA-
Huu panaeix UK n SIMP 'q CINEKTPOCKONUH. YCTAHOBJIEHO, YTO 3TH COeIMHEHHS B
TBEP/IOM COCTOSIHMM W B PacTBOPAaX HENOJSIPHBIX PacTBOpPHTeJIel CyIIECTBYIOT B
(opme nueHoNbHBIX Guc-OH-Xe1aTHBIX TAyTOMEPOB.

Knioueguvie cnosa: mempaxapbonuivhvlie coeOuHenUss, 08YXCmMaoulinas KOHOeHcayus,
1,3,4,6-mempakemonsl, Kemununamol, mpuxemodupvl,  Mmemunosvie ¢pupvl 3,4-
OucuOpoKcu-6-oxco-2,4-ankaouenosuix KUciom.

Beenenne

1,3,4,6-Terpakap6onunsabie coequneHust (TKC) sBnstoTcss OCTYIHBIMH, YCTOWYMBBIMU M PEaK-
LIMOHHOCTIOCOOHBIMU OKCOCHUCTEMAaMH, KOTOpPbI€ YCIEUIHO MPUMEHSIOTCS B OPraHU4YeCKOM CHHTE3€ IS
MOJYYEHHUSI PAa3TUYHBIX OMOJOTMUYECKH aKTHBHBIX coeAuHeHWH. Hannmunme HECKONbKHX PeaKkLHOHHBIX
neHTpoB B MoJekysie TKC onpeznenser nx CHHTETHYECKHE BO3MOKHOCTH, KOTOPBIE MPOSIBIAIOTCS B pe-
aKIUSIX € HYKICODWIBHBIME pearcHTaMu, NMPUBOASIIMX K JMHEHHBIM M KOJBYATBIM OKCO- M a30-
Mpou3BOAHEIM [1-7]. Ddupsr 6-apuin-3,4,6-TpuokcorekcaHoBbix Kucnot (1, cxema 1), mpeacrasistoniye
nepexotHoe 3BeHo ot 1,3,4,6-TeTpakeToHoB (2) [8—11] k adupam 3,4-mruokco-1,6-rekcaHAnOBON KUCIIO-
161 (3) [12—-15], u3BeCTHBI IO €AUHUYHBIM IIPUMEpaM, a CIIOCOOBI UX MOMYUYEHHS JOBOJBHO TPYIOEMKH
[16, 17].

Ar = Ph, 4-MeOPh, Alk = Me, Et, Pr u ap.
Cxema 1. CTpyKTYypbl M3BeCTHbIX 1,3,4,6-TeTpakap6oHMNbHbIX coeguHeHun (1-3)

Hamu BoepBeie paspa®oTan  cmoco0  mosyueHuss 3dupoB  3,4-ITUrHAPOKCH-6-0KCO-2,4-
AIKaINEHOBBIX KHUCIIOT (4) 10 peakiuu cI0KHOY(DUPHON KOHISHCAIINH.

OcHoBHasI 4YaCTh

B pesynbrate KOHACHCAIUK METHIIAIIETaTa ¢ TUMETHIIOKCAIATOM U Pa3IUIHBIMU aJTKIIIMETHUIKETO-
HaMH HaMHU BBIJCNICHBI METHII-3,4-TUTHAPOKCU-6-0KcorenTa-2,4-queHoar (4a), MeTui-3,4-TuruapoKcu-
6-okcookTa-2,4-nuenoar (4b) u mernn-3,4-murunpokcu-6-okconona-2,4-mueHoar (4¢, cxema 2). Peak-
LMI0 METHJALETaTa C JUMETUIOKCAIaTOM M METHJIATOM HaTpusi IpOBOAWIM B cooTHomieHuu 1:1:1 B
cpene terparuapodypana 0e3 BBIICICHUS MPOMEKYTOUHO 0Opa3yIOIIMXCS COSAMHEHUH, anee B peak-
IMOHHYIO CHCTEMY ITOOAaBISUIH SKBHUMOJBHOE KOJIMYECTBO METUJIATa HATPHUA U COOTBETCTBYIOIIETO Me-
Trnankuiakerona. CoenuHenus (4a—c¢) BBIICISIIN MTOCIEAYIONINM ITOAKUCIEHUEM PEaKIIHOHHOW MacCHI.

o) 2) + MeONa, _H
MeO\H/CH3 MeO\IHJ\OMe1 )(; ;Niegl:a MeO i zl ?Cl(.)?)lk Alk O\ I
oy S W R
O_O +2H", 0O .0
Na -2Na* H”
Alk = Me (4a), Et (4b), Pr (4¢) da-c

Cxema 2. CuHTe3 MeTunoBbIX 3dupoB 3,4-Anrnapokcu-6-okco-2,4-ankagmeHoBbIX KUcnoT (4a—c)
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K HexocTaTkam mpeiioKeHHOTO HaMHU CIIoco0a MOYKHO OTHECTH HE3HAUMTENIbHBIE BBIXOJBI COETH-
HeHMit (4a—c), 94TO 00BACHIETCA MPOTEKaHWEM KOHKYPUPYIOIIMX Peakinii B mpoliecce cuHTe3a. Ha mep-
BOM CTaJM, KPOME MPOMEKYTOYHO 00pa3yoLIerocs MaBesieBOYKCYCHOTO 3¢Hupa, B peakMOHHOH CHC-
TeMe oOpasyercs Takke MeTWIOBBIH 3¢up 3,4-auokco-1,6-rekcannnoBoil kKuciaoTel (3), a HAa BTOPOM
CTaJIu KpoMe coeTuHeHnl (4a—c) 00pa3yloTcsi CHMMETPHYHBIE TETPAKETOHBI (2), YTO 3HAYHUTEIILHO 3a-
TPYZHSCT BBIACICHHUE LIEJIEBBIX NPOAYKTOB. st Gosee 3PeKTUBHOrO pa3AeseHus] CMECH MPOAYKTOB
npearnoaraeTcs UCIoab30BaTh MIpernapaTUBHbIE XpoMaTorpaguyeckue MEeTobl, OTHAKO NPUHLIUIHAIIb-
HO M3MEHHUTH HANpaBJICHHE CPABHHUMBIX MO CKOPOCTH KOHKYPUPYIOUINX PEaKINH, MPOTEKAIOMNX B Of-
HOM pEeaKIMOHHOW CUCTEME, Ha JJAHHBI MOMEHT HE MPEJCTaBIIAETCS BO3MOXKHBIM. [IpucyTcTBue B mpo-
IyKTax peaknuu coefauaenuit (2, 3) moareepxkaaercs ganabiMu TCX nu XMC.

Coenunenus (4a—c) MpenCTaBISAIOT CO00H OECIBETHBIE KPUCTAJUIMYECKUE BEIIECTBA, HE PACTBOPH-
MBIE B BOJIC M XOPOIIO PACTBOPUMEIC B OOJBIIMHCTBE OpraHHYECKUX pacTBopuTesiell. CTpoeHue CHHTE-
3UpPOBAHHBIX COEAVHEHMH ycTaHoBiIeHO Metogamu UK wu

O’H o SMP 'H cHeKTpOCKOIMH, COrNACHO KOTOPHIM COEIMHEHHS
Alk A (4a—c) Kaxk B TBEpJOM COCTOSIHUH, TaK U B PAaCTBOPAx HEMO-
N OMe aspubix  pacteopureneir (CDCl;) cymectBylor B Ouc-
o O XeNaTHOM nueHosnbHol dopme 4A (cxema 3), TakxKe Kak U
H UX CTPYKTypHble aHajmoru — kerunuHatel (3) u 1,3,4,6-
4A teTpakeToHs! (2) [9, 10, 12, 13].
Alk = Me (4a), Et (4b), Pr (4¢) Tak, B UK-cnekTpax coemuHenuii (4a—c), 3aricaHHbBIX
B IIaCTE€ BAa3eJIMHOBOIO Maciia, MMeeTcs ciabasi, cpaBHU-
Cxema 3. CTpoeHue MeTUnoBbIX 3(hMpoB TEJIPHO HW3KOYACTOTHAS II0J0Ca BaJIEHTHBIX KOJIeOaHUI

3,4-aurnppokcn-6-okco-2,4-ankagueHoBbIX

-1
kmenor (4a.) TUAPOKCUIBHBIX rpynn mpu 3230-3287 cM ', a Takke UH-

TEHCUBHBIC YIIUPEHHBIE CUTHAJBI MOTJONIeHHd mpu 1573-
1580 cM ', COOTBETCTBYIOIIME XAaPAKTEPHCTHUECKUM BANCHTHBIM KOJEOAHHAM KapOOHIIBHBIX TPYIIL,
COIIPSDKEHHBIX C JABOHHBIMH CBS3sSMH B Ouc-OH-xenate. J{ns cpaBHEHHsT OTMETHM, YTO COOTBETCTBYIO-
e TOJIOCHI moriomieHus 1,6-muankun3aMenieHnbx 1,3,4,6-TeTpaoHoB (2) HaXOmATCS B JIOCTATOYHO
6mm3Koit o6mactu — npu 3200-3253 cm ' (OH) u 1556-1607 cm ' (C=0) [8, 9], a noriouieHne Jume-
tinkerunuHara (3, OAlk = OMe) — pu 3297 cm ' (OH) 1 1650 cm ' (C=0) cootserctBenso [12, 13].

Cnexrpst SIMP 'H, crATbIe B pacTBOpe AeHTEpOXI0podhopMa, XapaKTEPU3YIOTCS OJMHAKOBBIM 3Ha-
YEeHHEM XHMHUYECKOTO CIIBHTa METOKCUTPYIIBI cliokHO3(upHOTO dparmenta (6 3,80 m.11.) y Bcex Tpex
coeuHeHui (4a—c), BHE 3aBUCUMOCTH OT XapakTepa ajJKUJIBHOTO 3aMecTUTeNs. [JlaHHbIe CUrHANBI HaXo-
JIATCS B 00JacTH CJ1a0OTO TOJS W JOCTATOYHO ONM3KKA 3HAYEHUI0 CHUTHAJIa METOKCHTPYIIBI CIIOKHO-
sadupHoro anamora (3, 6 3,55 m.x.). [12, 14, 15]. Xumudeckue cnuru curaanoB asyx C(2,5)H mernHo-
BBIX ITPOTOHOB COEMUHEHHMI (4a—C) HaXoAsITCs B ciiaboMm mosie (rmpu o 5,95—6,34 m.11.), 4TO MOATBEPIK/Ia-
eT 3Z,5Z-xoHpurypaiyio MOJICKyNbl. B TO e BpeMs 3TU MPOTOHBI HE SBJISIOTCS IOMAPHO SKBUBAJICHT-
HeiMu (C(2)H 6 5,95-6,25 m.a. u C(5)H 6 6,25-6,34 m.71.), uTo 0OYCIIOBICHO pa3IMYHBIM MarHUTHBIM
OKPY’KEHHEM M CBHJIETENILCTBYET 00 aCCUMMETPHYHOM CTPOCHUU MOJIEKYJbl. OTMETHUM, YTO CHUTHAJIBI
C(2,5)H merunoBbIX mpotoHOoB 1,3,4,6-TerpakeTonoB (2, Alk = Me, Et, Pr, 6 6,34-6,34 M.1.) u nqume-
TunkeTunuHaTa (3, 6 5,87 M.J1.) ABIAIOTCS MOMAPHO YKBUBAJICHTHRIMH U HaOmoaatoTces B AMP 'H crex-
Tpax B BUJI€ CHHIJIETOB, IOATBEPAKIasl HEHTPAIbHOCUMMETPUYHOE CTpoeHHe Monekyn [8, 11, 12]. Ana-
JIOTHYHBIM 00pa30M CKa3bIBACTCS Pa3IMuve B MATHUTHOM OKPYXKCHUHU U Ha TOJIOKEHUH CUTHAIOB JBYX
€HOJIPHBIX THUAPOKCHJIBHBIX TPYII, pa3fefieHHBIX 3HAYUTENbHBIM WHTEPBAJIOM XHMHYECKOIO CJIBHIa
(C(3)OH mpwm 6 11,62-11,63 m.a. u C(4)OH mpu 6 14,65-14,77 M.1.), 9TO TakkKe MOATBEPKIACT aCCH-
METPUYHOE CTPOCHUE MOJICKYN coeauHenuit (4a—c) [8, 11, 12].

3akiaoueHue

Pa3zpaGorannpiii HaMu crioco® cuUHTE3a COeMMHEHUH (4) OTKPHIBACT HIMPOKUE BO3MOXKHOCTH IS
TOJTyYeHUs] HOBBIX MPOU3BOMHBIX 3,4-TUTHAPOKCH-0-0KCO-2,4-aJIKaInEHOBBIX KHUCIIOT, a TakkKe UX (OK-
co)azo-anajoros. Coenunenus (4) coueTaroT B cebe 0COOCHHOCTH CTpOCHHS coeauHeHuit (2, 3) u Bepo-
SITHO OyAyT 00Ja/laTh CBOMCTBAMH, HE XapaKTEPHBIMHU IS COeAMHEHUH (2, 3) MO0 OTAENBFHOCTH, YTO MO-
JKET TMPUBOJNUTH K HOBBIM THITaM MTOTEHIIMAIBHO MOJIE3HBIX CTPYKTYP (B TOM YHCIIe U OMOJOTUYECKH aK-
TUBHBIX), OIPEAEIIAsA aKTyadIbHOCTh PA3BUTHUS IaHHOTO HAIIPaBIECHUS.

JKcnepUMeHTAIbHAS XUMUYeCKas YacTh

UK cnextps! coeaunenuii (4) 3anucansl Ha cnektpodoromerpe Spectrum Two Perkin Elmer B mac-
Te TBEPAOrO BemecTBa B BazenmHoBoM Macie. Crektpsl SIMP 'H (CDCl;) coenuuenuii (4) moiydeHs!
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Tapacoea B.A., Mykoeos I.11., CuHme3 MmemuJioebix 3¢hupos
Ko3sbmuHbIx B.O. 3,4-0uzudpokcu-6-okco-2,4-ankadueHoebIX Kucsom

Ha npudope MERCURYplus-300 (300,05 MI'u) 8 CDCl;, Buytpennuit crangapt — TMC. UanuBuny-
AIBHOCTH TOJIyYEHHBIX BellecTB noArBepxaeHa metogoM TCX nHa mmactuakax Silufol UV-254 B cuc-
TeMe reKcaH — areToH 3:1, mposBiIeHne IapaMu Hoja.

MeTtoauka cuHTe3a coequnenuii 4. B kpyriononnyro konoy Ha 250 mi pobasisior 50 Mt mpen-
BapUTEIHFHO MEPETHAHHOTO HaJl HATPHUEM METaHOIIa, TpruOaBisaroT mopuusmu 1,15 r (50 Mmmons) HaTpus,
MeTaHoJ OTroHstoT. K cyxoMy ocTaTtky 0Opa3oBaBIIErocsi METHIATa HATPHUS MPH OXJIAKICHUU H TIepe-
MeEIIMBaHUU J100aBIsA0T cMech S0 M tetparuapodypana, 4,0 mi (50 mmons) Metuianerara, 5,9 r (50
MMOJIb) AUMeTHIoKcanata 1 Kunatat 30—40 munyt. B apyryio kpyriaonoxHyto kondy Ha 250 M qo6as-
nsitoT 50 M1 MeTaHouna, npubaBisioT nopuusmu 1,15 v (50 MMoine) HaTpHs, METaHON OTTOHSIOT U K CY-
XOMY OCTaTKy MeTHJaTa HaTpus aA00aBisiroT 50 M terparuapodypana. 3aTeM Mpu OXJIaXKICHUH U Tie-
peMeLIMBaHUN MPHOABIISIOT PEaKLHOHHYIO Maccy, 00pa3oBaBIlylOci B mepBoi kounbde, u 3,7 mu (50
MMOITb) alleToHa (U1 chHTe3a coeanHeHus 4a), wim 4,5 mu (50 Mmmons) 2-0yTaHoHA (JUI CHHTE3a CO-
equaeHus 4b), wiam 5,3 miu (50 MMoIb) 2-TIeHTaHOHA (1T CHHTE3a COSAMHEHUS 4¢) U fanee KAmITsT 1
yac. PacTBopuTenp BBINAPUBAIOT, K OCTATKY MPH HepeMelnnBanuu 100apisitor 100 Mt oxnakaeHHon 15
% COJITHOUM KHWCIIOTHI, BBIMABIINHN OCaZ0OK COeAUHEHUH (4) MPOMBIBAIOT XOJOTHONW BOAOH, OTQHUIBTPO-
BBIBAIOT, CYIIAT ¥ KPUCTAILIU3YIOT U3 ATAHOJA WIIH ATHIIAIETATA.

Metun (2Z,47)-3,4-nuruapokcu-6-oxkcorenta-2,4-nuenoat (4a). Beixon 0,25 r (11 %), 1. 1. 98—
100°C. UK-cnextp: 3287 (OHyenar), 3123 (CH), 2923 v,s (CH3), 2853 v, (CH;), 2742 v (CHy), 1573
mup. (C(1,6)=Oxemar), 1454 85 (CH3), 1362 & (CH;3), 1193, 1089 v (=C=0OH), 1022, 986, 943, 920,
848, 819 Veenermse (C—C). Cnextp SIMP 'H (CDCly): 2,24 ¢ (3H, CH;CO), 3,80 ¢ (OCH,), 6,25 ¢
(C(4)H), 6,34 c (C(5)H), 11,62 ¢ (C(3)OH), 14,73 yu.c (C(4)OH).

Metun (2Z,47)-3,4-nuruapokcu-6-okcookra-2,4-muenoar (4b). Bexon 0,29 r (13 %), T. ur. 76—
78°C. UK-cniextp: 3264 (OHyenar), 3120 (CH), 2925 v,s (CH3), 2854 v, (CHj3), 2743 v, (CHy), 1578 mup.
(C(1a6)zoxenaT)a 1453 8as (CH3)a 1376 8prTHJ‘ILHLIe (CHZ)a 1359 85 (CH3)a 1285 SBCCpHLIC (CHZ)a 1076 v (:C__
OH), 1040, 980, 954, 911, 863, 813 Veererme (C—C). Cnextp IMP 'H (CDCls): 1,16 T (3H, CH;
CH,CO, J 7,8 T'n), 2,52 x8 (2H, CH,, J 7,8 T'n), 3,80 ¢ (OCHjs), 5,95 ¢ (C(4)H), 6,26 ¢ (C(5)H), 11,63 ¢
(C(3)OH), 14,65 ymr.c (C(4)OH).

Metun (2Z,47)-3,4-nuruapokcu-6-okconona-2,4-muenoat (4c¢). Berxon 0,16 v (7 %), 1. 1. 67—
68°C. UK-cnextp: 3230 (OHyenar), 3112 (CH), 2923 v,s (CH3), 2853 v, (CHj3), 2726 v4 (CHy), 1580 mup.
(C(1,6)=Oxenar), 1454 8,5 (CHs), 1378 Sypymumme (CHz), 1364 8 (CHs), 1290 Speepume (CH,), 1145, 1082 v
(=C=OH), 1039, 1021, 942, 906, 879, 840, 817 Veesermse (C—C). Criextp SIMP 'H (CDCl5): 0,92 T (3H,
CH;CH,CH,CO, J 7,8 I'n), 1,68 m (2H, CH,), 2,45 T (2H, CH,, J 7,5 I'n), 3,80 (3H, OCHj;), 5,95 ¢
(C(4)H), 6,25 c (C(5)H), 11,63 c (C(3)OH), 14,77 yur.c (C(4)OH).
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SYNTHESIS OF METHYL 3,4-DIHYDROXY-6-0X0-2,4-
ALKADIENOATES

V.A. Tarasova, Orenburg State University, Orenburg, Russian Federation, rianna@bk.ru

P.P. Mukovoz, Institute of cellular and intracellular symbiosis, Orenburg, Russian Federation,
mpp27@mail.ru

V.0. Kozminykh, Perm State Pedagogical University, Perm, Russian Federation, kvoncstu@yahoo.com

Methyl 3,4-dihydroxy-6-ox0-2,4-alkadienoates are produced by the condensation re-
action of methyl acetate, dimethyl oxalate and alkyl methyl ketones. The structure peculi-
arities of the synthesized compounds are discussed on the basis of IR and NMR 'H spec-
troscopy data. It has been discovered that these compounds in the solid state and in nonpo-
lar solvents exist as dienol bis-OH-chelate tautomers.

Keywords: tetracarbonyl compounds, two-step condensation, 1,3,4,6-tetraketones,
ketipinates, trioxo ethers, methyl 3,4-dihydroxy-6-oxo-2,4-alkadienoates.
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