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Abstract
Literature data about the reaction of arylglyoxals with thiourea has been discussed. It has been shown that no system-
atic studies in this issue had ever been carried out, furthermore some data is contradictory. The reaction of arylglyox-
als with thiourea is reported to be a stepwise process that depends on at least two factors: temperature and solvent.
Also the nature of glyoxal may have crucial influence on the structure of products. The convincing evidence of forma-
tion three different kinds of heterocyclic systems upon reaction of psubstituted phenylglyoxals with N-methyl- and
N-phenylthiourea have been shown.
Keywords: 2-thiohydantoine, arylglyoxals, thiazolidinone.

B3AEMOAIA APUJIIVTIIOKCAJIIB I3 TIOCEHOBUHAMU

Aunppiii O. Animenko,”” Biktop B. lllTam6ypr,® Bitanii B. Bosiociok,! Osiekcanp B. Masena®
! Tninponempoacwvkull HayioHa bHull yHigepcumem imeni Osecst [oHuapa,
npocn. I'azapiua, 72, [[Hinponemposcwvk, 49010, Ykpaina
2@izuko-ximiunutl incmumym imeni O. B. Boeamcvkozo HAH Ykpainu, llocmdopgcvka dopoza, 86, 0deca, 65080, Ykpaina
SHayioHanbHull mexHivHull yHisepcumem «Xapkigcokull nosimexHivHuil incmumymy, gya. ®pyHse, 21, Xapkis, 61002, Ykpaina
AHoTanisa
IIpoaHaiizoBaHO HayKOBIi ny6JIiKaLii 040 peaKuiii apuiraiokcaseis i3 TioceyoBuHaMmu. [lokasaHo, 10 po3mIsAAyBaHe
NUTaHHSA JOCaigKeHo ¢parMeHTapHO, a AefAKi AaHi cynepeuusi. [IpogeMoHCTpOBaHO, 1110 B3a€EMO/isl apuJITIioKcasiB
i3 TioceyoBMHaMM € moeTanmHWil Mponec, AKUHA 3a/IeXKUTh, LOHANMeHIIe, BiJ ABOX ¢aKTopiB: TeMnepaTypHOIo
peXxXuMy Ta po34MHHMKA. /loBeJleHO TaKoXK, 10 Ha GyA0BY NPOAYKTIB BUpilla/IbHUN BIUIMB MOKe MaTH NPUPOAA
apwirjiokcamo. HaBeJeHO mepeKoH/MBi JaHi 1040 YTBOPEHHA TPhOX Pi3HUX THUMIB reTepoOlMK/JIIYHHX CHUCTEM,
OTPUMAaHUX y pe3y/bTaTi B3a€EMOJAil apuar/jiokcasis, 0 MalOTh Pi3HUI 3aMiCHUK y napa-noJioKeHHi apoOMaTU4YHOI0O
Kijibug 3 N-¢peHin- Ta N-MeTU/ITiOCeYOBHHOIO.
Knrouosi caosa: 2-TiorilaHToOIH, apuirjaiokcati, Tia301iJUHOH.

B3AUMO/IEVCTBUE APUJ/ITJIMOKCAJIEM C THOMOYEBUHAMU

Auppeit A. Aunnenko,”” Buktop B. llltam6ypr,® Butanuii B. Bosiociok,! Anekcanjp B. Masena?
! [lnenponempogckutl HayUOHA LML yHUBepcumem umenu Oaecsi ['onyapa,
npocn. 'azapuna, 72, /[Henponemposck, 49010, YkpauHa
2Qusuko-xumuveckull uncmumym umeHu A. B. Foeamckozo HAH YkpauHui,
JIrocmdopdgckas dopoea, 86, Odecca, 65080, YkpauHa
SHayuoHaabHblll mexHuveckull yHugepcumem «XapbKoeckull hoAumexHu4eckull uHcmumymy,
ya. PpyHse, 21, Xapvkos, 61002, YkpauHa

AHHoOoTaNu#Hg

HpOﬂHaJII/l3l/IPOBaHLI Hay4YHbI€ ny6nnxauuu, Kacawimuecsa peal(l.ll/lﬁ apmlr}moxcajleifl C THOMOYE€BUHaAMMU. l'lox(asaHo,
qTo paCCManHBHEMbIﬁ BOIIPpOC KCC/IeJOBAaH (bparmeHTapHo, d HEKOTOpPbI€ JAaHHbIE IPOTHBOPEYHBbI. HpOAEMOHCTpH-
poOBaHO, 4YTO BBaHMOAEﬁCTBPle apPUII‘JIPlOKCﬂJIEﬁ C TUOMOYEBHUHAMH ABJIdeTCA MHOI‘OCTaAHﬁHbIM npouneccom, KOTo-
pbiii 3aBHCUT, KAK MUHHMYM, OT ABYX (paKTOPOB: TEMIEpaTyPHOro pe:XuMa ¥ pacTBopuTeJis. Jloka3aHo TaKxKe, YTO Ha
CTpoeHHe NPOAYKTOB peliailiee 3HaYeHHue MOXKET OKa3bIBaTh IPHUPOAa apUITVIMOKCAJIA. le/lBeAEHH y6EAI/lTeJ1bele
AaHHbIE 006 06pa303a1—mn TpeX pa3/IMYHbIX TUINIOB IreTEPOLUK/INYECKUX CUCTEM, MOJIy4YaeMbIX NNIPpHU BSaHMOAeﬁCTBHH
apﬂﬂfHHOKcaﬂeﬁ, HMemux pa3JIl/I‘leIﬁ 3aMeCTUTeJ/Ib B Mapa-noJIoKEeHUHU apoOMaTUYE€CKOro KoJibla C N-(I)EHPUI- nu
N-MeTHJITHOMOYEBHUHOM.

Karuesnle caosa: 2-TI/IOI'I/I,£[aHTOPlH, APUJITJIMOKCAIH, TUA30JIUJUHOH.
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BBeaenue

B3auMoJelicTBHE apUJITJIMOKCAJIel C THO-
MOYEBMHAMHM Ha JaHHbIH MOMEHT HM3y4eHO He
MOJIHOCTBI0. B pa3/IMYHbIX UCTOYHHKAX BCTpeYa-
IOTCSl OTNIMCAHHWsI PA3HBIX MO CTPOEHHUIO MPOAYK-
TOB. He06X0/JUMO OTMETHUTB, UTO CTOJIb MPOCTasI
Ha MepBBbIM B3MVIsSJ peaklus CTaja HU3y4aThbCs
JIMIIb B MOCJEJHHUE TOAbl. B Hay4YHOU JMUTEpATYy-
pe COBepLIEHHO OTCYTCTBYIOT CBeJeHHUs O BJIU-
SHUM 3aMeCTUTesJled B apuJbHOM ¢parMeHTe
Ha HampaBJieHHe peaKlUM, TaKXKe HeT JaHHbBIX
0 BJIMSIHUM NPUPOAbI MOYEBHHbI. MOXXHO mpej-
MOJIOKUTD, UTO peaKlMs IVIMOKCaJed C THOMO-
YyeBUHAMU SIBJISIETCS IPOIECCOM, HampaBJieHHe
KOTOPOT0 3aBUCHUT OT Pa3HbIX GaKTOPOB.

Tak, B pa6oTe [1] ymoMuHaeTcss 06pa3oBaHue
THUOTHJJAHTOVMHOB TPH B3aUMOJEHCTBUU METHUJI-
¥ GpeHUITIMOKCasIsi C THOMOYEBUHOM:

o de  om<
Y ry

B pa6oTe [2] moKasaHO, YTO peaknus GeHUIT-
JIMOKCaJ/Isl C TAOMOYEBUHOM B MpUCyTCTBUH BF -

Et,0 mpuBOUT K o6pasoBaHmo THUO30JIMH-5-0Ha:
NH

o
H NHz
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O6pa3oBaHWe THOTUIAHTOUHOB MO/ 1eHCTBU-
€M MHUKPOBOJIHOBOTO H3JIyYEHUS U B YCIOBHSX
KaTaJiu3a peakluu NoJauPpochopHBIM 3PHUpPOM
(PPE) onucaHno B pa6ore [3]:
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HakoHer, B pa6oTe [4] noka3zaHo 06pa3oBaHue
AlMKJWYEeCKUX MNPOJYKTOB I10JlyaMUHAJbHOTO
THUIA B peakuy GpeHuIrInoKcaas ¢ MUPUAUITH-

OMOYEBUHOH:
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HCI+HOAc
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CTos1b pa3/IMYHbIe TPAKTOBKU peaKLIMU apHUJIT-
JIMOKCaJlel ¢ THOMOYEeBUHAMU MOXKHO 0O'bSICHUTD
TeM, YTO 3Ta peaKLUs AB/AEeTCI YYBCTBUTENbHOU
K BJIMSIHUIO Pa3JIMYHbIX GaKTOPOB: KaK K MPUPO-
Jle peareHTa U cyoCTpaTa, TaK U K YCIOBUSM MPO-
BeJleHUs peaKIuu.

Pe3ynbTaThl U UX 06CYXKAEHUEe

PaHee 6bLJ10 MOKa3aHO, YTO B3aWMOJEHCTBUE
n-xJoppeHUNrINOKcaNbrugpaTta ¢ (GeHUITHO-
MOYEBUHOH MPU KUIISTUEHUH B BOJle He IPUBOJUT

64

K 00pa3oBaHUI0 COOTBETCTBYIOIIEr0 THOTOZAH-
TOWHA, a €JIVUHCTBEHHbIM MPOAYKTOM peaKIHH,
0 KpaWHed Mepe B JJAaHHBIX YCIAOBHUSX, SIBJISET-
cs 5-(4-xnopodenun)-4,5-nuruapokcu-1-de-
HUJI-2-UMuAa3oauguHTHOH (1) [5]. OueBujHO,
YTO 006pa3oBaHMEe MMHU/IA30JIUAUHTHOHOB MpeJ-
[IecTByeT 06pa30BaHUI0 THOTHJAHTOWHOB, HO B
JIAHHOM CJIy4yae UMerTCcs1 paKTopbl, CTaOUIN3H-
pyrolrie UMEHHO CTPYKTYPY UMHU/Ia30JIUAUHTHO-
Ha, KOTOPBIM C BBICOKHM BBIXOJIOM 06pasyeTcs B
3TOU peakIyH.

o
ot
H
Cl

Peaknys ruzjpaToB apuU/IJIMOKcaledl € COOT-
BETCTBYIOIIUMU HYKJIeOPUJbHBIMU Cy6CTpaTa-
MU B BOJI€, [10 HALLIOMY MHEHMUIO, SIBJISIETCS BeCbMa
NepCNeKTUBHBIM M MNPOCTbIM METOJ0M, KOTO-
pblil I03BOJISIET C BBICOKMMH BBIXOJAMU CUHTE-
3UPOBaTh pa3/IMUHble MPOAYKTHI KOHJEHCAlUH,
KOTOpble, KaK MpaBUJIO, MOJYy4alOT U3 COOTBET-
CTBYIOUIMX [VIMOKCAJIeH, YaCTO C UCII0JIb30BAaHUEM
Pa3/JIMYHbIX KaTaJIU3aTOPOB.

C noMoubl0 JAHHOI0 MOAX0Ja HaMH ObLI MO-
JiydeH psAJA NOPOAYKTOB KoHAeHcauuun N-me-
TUJITHOMOYEBUHBI C pPa3JUYHbIMU THApaTaMU
IMoKcaJsied (cxema 1).

ITU NPOAYKTHI UMEIOT CTPYKTYypy THUOTHJaH-
TOWHOB (2-4). [IpuBefieHHass CTPYKTYypa XOPOIIO
COTJIaCcyeTCsl CO CHEeKTpPaJbHbIMU JaHHBIMU, Hau-
60Jiee XapaKTepHbIMU ABIAOTCA curHaa NH-npo-
TOHA U CHUTHaJbl «6EH3UJbHOr0» NpoToHa. [Ipu
NpOBeJIeHUU peaKL U B BOJle IpU TeMIepaType
100°C ThoruanTouHsl (2-4) 06pasylTCA C Bbl-
COKHUM BBIXO/IOM.

[Ipy B3auUMOAEWCTBUU MN-HUTPOPEHUJI-IJIU-
oKcasbrujipata ¢ N-MeTUJITUOMOYEBUHON B TeX
»Ke yCJIOBUSIX HaMU BblJleJIEH NMPOJAYKT, CBOMCTBA
KOTOpPOTo MpPOTUBOpeYaT CTPYKType THUOTHJaH-
ToruHa. B [IMP-cnekTpe mnpoaykTa OTCYyTCTBYET
CUrHaJ OeH3WJBbHOTO NPOTOHA, HauboJsee cia-
OOMOJIbHBIA CUTHaJ CMelleH B cJaboe moJjie 1o
CpPaBHEHHMIO C CHTHAJIaMU THOTUJJAHTOWHOB (2-4)
6oJs1ee yeM Ha 0.8 M., OnMpasicb UCKJIIYUTENbHO
Ha fJaHHble [IMP-cnekTpocKonyu, HEeBO3MOXHO
YCTaHOBUTB CTPYKTYPY NPOAYKTA 3TOU peaKLUH.

OyeBUAHO, UTO N-METUITUOMOYEBHHA HE MO-
)KeT paccMaTpUBaTbCA MCKJIIOYUTEJIbHO Kak
N-Hyk/eobUs - HaJWuMe aToMa CePbl JOJKHO
npy/aBaTh €M CBOMCTBA S-HyKJeodua. [is onu-
CaHMs MOJYYeHHOro NPOAYyKTa HaMU ObLIW NPHU-
BJI€YEHBI JaHHbIEe MaCC-CIEKTPOMETPUH.

HO
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Scheme 1. Formation of 2-thiohydantoins (2-4)
Cxema 1. O6pa3oBaHue 2-THOTUAAHTOUHOB (2-4)

[Ilpy  B3aUMOAEUCTBUM  N-HUTPOEHHUJI-TIIH-
okcasbryjipata ¢ N-MeTHJITHOMOYEBUHOW IO
aToMy cepbl BO3MOXKHO OOpa3oBaHHE JBYX H30-
MEepPHBIX NPOAYKTOB: 4-(4-HuTpodeHun)-2-(me-
TUJIUMHHO)-1,3-THo30/iuANH-5-0Ha (5) /160
4-(4-uutpodeHun)-2-uMUHO-3-MeTHUI-1,3-THO-
30/IMJJMH-5-0Ha (6):
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O6pasoBanue mnpoayktoB (5) u (6) mnoa-
TBepXK/JaeTcs J[JaHHbIMH MacC-CIeKTPOMEeTPHUHU
(cxeMmbl 2, 3), OTCYTCTBHE e CUTHa/Ia «OEH3UJIb-
Horo» nporoHa B [IMP-cnekTpe MOXHO 06bsic-
HUTb HaJMYHeM TayTOMEPHOIO0 paBHOBECHS,
KOTOpOE CUJIBHO CMELIeHO B CTOPOHY €HOJIbHOU
CTPYKTYPbl, KOTOpasi CTAOUIM3UPYeTCs CONpsi-
»KEHUEM C apOMaTHYeCKUM KOJIbL[0OM, UMEOILUM B
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Scheme 2. Anticipated degradation
path of compounds (5)
Cxema 2. [Ipegnosiaraemas cxema
pacnajga coeguHeHus (5)

Ha ocHOBaHMM [JaHHBIX Macc-CIIEKTpOMe-
TPUM TOJYYEHHOMY MNPOJYKTY MOXHO MPHIIH-
caTb CTpyKTypy (5) s1m60 (6). [lo HameMy MHe-
HUI0, HauboJjiee BEPOSITHOM SABJISIETCA CTPYKTypa
4-(4-uutpodenunn)-2-(MeTUAMMHHO)-1,3-THO-
30/iuAMH-5-0Ha (5). O6pa3oBanue (5) mpowucxo-
JIUT BCJIEJICTBUE aTaKU HauboJjiee CTepUYECKH J0-
CTYIHOI'0 aTOMa a30Ta aMUHOTPYNIbl HAa aTOM
yIJepo/ia KETOrPYNIbl B allUKJINYECKOM MPOAYK-
Te. KpoMe TOro, BeCOMbIM aprymMeHTOM B IOJIb-
3y CTPYKTYphI NpoaykTa (5) MOXKHO CYATATh TO,
YTO B CXEMe ero MaccC-pacnajia UHTEHCHUBHOCTH
06pa30BaBIINXCS YaCTHUI, JOCTATOYHO BBICOKH,
IPaKTUYECKHU BCe NMUKU B MAcC-CIEKTPE YAAETCs
uaeHTudunupoBatb. CTpykTypa mnpoaykrta (5)
yBepeHO 00bsCHseT ob6pa3oBanue 100% mnwuka
MEeTHJIM30THOLMOHATA.

BKCHepHMeHTaJleaH 4acCTb

CnekTpsol IMP 'H u3smepsiin Ha crnekTpoMme-
Tpe Varian VXR-300 ¢ pa6Godeili 4acTOTOU reHe-
patopa 300 MI'y g/ pacTBOPOB COeJUHEHUN B
JleiTepoJuMeTHICYIbPOKCHIe WU [JIeHTepox-
sopodopme, ¢ ucnosbzoBaHueM TMC B KauecTBe
BHYTpPEHHEro cTaHJapTa. Macc-cneKkTpbl peru-
CTpUpoOBaJU Ha Macc-cnektpoMmeTrpe VG-70EQ
770 B pexxume FAB (Fast ATom Bombardment) u
B pexxuMe JU (3/1eKTpOHHON HOHU3ALMH).

O6masg MeTOAMKA B3aMMOJEWCTBUS apUJIT-
JINOKCaJlel C THOMOYEBUHAMHU. B CTeKJ/ISAHHYIO
ammnysy o6beMoM 15 mu1 moMmecTwsid 3 MMOJIb
apuaravokcans 1 3.1 MMoJib 3aMeleHHON THUO-
Mo4deBUHBI. [IpubaBuan 10 MJ1 JUCTHLIMPOBAaH-
HOU BO/ZbI Y 3aMast/IU. 3aTeM HarpeJiv Ha KUMslen
BO/STHOM 6aHe /10 BU3yaJIbHOTO OKOHYAHUS peak-
MU (BbIMaJeHUS 0Ca/iKa, MPO3PavyHOCTHU PacTBO-
pa) - 06biyHO 1-4 4. AMIyJly BCKPBLIH, 0CaJi0K
OTUIBTPOBAJIN, IPOMBLIN U BbICYILIHJIH.

5-(4-xnopdennn)-4,5-gurugpokcu-1-de-
HUJI-2-UMHa301uJUHTHOH (1). Boeixon: 87%;
6esibld KpUCTAJIMYeCKUH MOPOLIOK; T. M. 162-
164°C. Cnextp SIMP 'H (400 MI'n, CDCL,): 1.65 (2H,
CH); 4.85 ¢ (1H, NH); 7.12 yu. ¢ (1H, COH); 7.23-
7.55 ca. m (5H, Ph + 4H, n-CIPh); 7.33 n (2H, Hn-
CIPh-2,6, ] = 8.0 I'y); 7.41x (2H, Ho-CIPh-3,5, ] =
8.0 T'u). MC (FAB, m/z (I___,%)): 321 [M+H]* (100).
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Scheme 3. Anticipated degradation path of compound (6)
CxeMma 3. [Ipeano/iaraemas cxema pacnaja coejuHeHus (6)

1-MeTHI-5-(4-x/10podPeHU)-2-THOKCO-4-U-
MUA030IUANHOH (3). Boixoa: 90%; cBeTsi0-KeJ-
Thle UTJI000Pa3HbIe KPUCTAJ/IIBL; T. 1. 167-169°C.
Cnextp AMP 'H (300 MI'y, DMSO-d,): 3.10 c (3H,
CH,); 5.47 c¢ (1H, CH-Ar); 7.33 x (2H, n-ClPh-2,6,
=9.0 T'u); 7.49 x (2H, n-ClPh-3,5,/ =9.0 I'n); 10.73
¢ (1H, NH). MC (EL, m/z (I ,%)): 240 M* (100).

1-MeTHI-5-(4-6poMoPeHn1)-2-TUHOKCO-4-U-
MUJ030TUANHOH (4). Boixos: 88%; cBeTsi0-KeJI-
Thle UTJI00OPa3Hble KpUCTa/IIbI; T. 1. 178-180°C.
AMP 'H (300 MI'y, DMSO-d,): 3.10 ¢ (3H, CH,);
5.47 c (1H, CH-Ar); 7.26 g (2H, n-BrPh-2,6, / = 8.1
I'n); 7.64 1 (2H, n-BrPh-3,5, J = 8.1 T'u); 10.80 ¢
(1H, NH). MC (EI, m/z (I__ ,%)): 286 M* (100).

[IpoAyKT B3aUMO/IeCTBUS THApPATa N-HUTPO-
denmnmmokcanss ¢ N-MeTHJITUOMOYEBUHOM
(5). Beixog;: 74%; »kenThIA NOPOLIOK; T. 1. 275°C
c pasa. AMP 'H (300 MI'y, DMSO-d,): 3.06 c (3H,
CH,); 7.64 n (2H, n-NO,Ph-2,6, ] = 8.7 I'n); 7.64 &
(2H, n-NO,Ph-3,5,/=8.7 I'n); 11.73 ¢ (1H, NH). MC
(EL, m/z (I ,%)): 251 M* (81), 235 (6), 219 (18),
194 (7), 163(6), 149 (30), 119 (25), 104 (15), 73
(100), 46 (17).
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