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Bigomo, 1m0 apmiITeIypTpHUTaIoreHiIN
3HAWUIIIN BUKOPHUCTaHHS B SIKOCTI
CIeKTPOUIBHUX  MHMKII3YIOYMX  PearcHTiB

aJKCHUIPHUX Ta alKiHUIBHUX CyOCTpaTiB 3
nonatkoBuM O-HykneodinbHUM meHTpoM [1-9],
NPOIYKTH MUKITI3AIl SKUX, TPOSIBISIOTH BUCOKY
Gionoriuny aktueHicte [10, 11]. HaromicTts
BIZJOMOCTI PO TENyPOiHAYKOBaHY LUKJIi3alliio
N,S#eHacuueHNX  MOXiTHUX  MiPUMIiJIWHOHIB
OOMEXKEeHI TUTBKHM BUKOPHUCTAaHHSIM  aJKEHIJI-
¢dyHKIioHami30BaHUX  rereporwkiais  [12-20].
ToMmy MeTol0 HaHOi POOOTH € JOCHiIKEHHS
perio- Ta  CTEPEOCEIEKTUBHOCTI  TEIypo-
LUKTI3a1ii S-aIKiHIIBHOTO HIPUMITUHY.

Sk 00’ ekt mocimkeHHs Oyno BuOpaHo 6-
MeTui-2-niponaprintiomipumiana-4(3H)-on 1,
OTpMMaHMii 3a BigoMow MeToamkoo [21]. B
SIKOCTI1 TEJTypOBMICHUX eJIeKTPOQITEHIX
PEarceHTiB BUKOPUCTAHO CUHTETUYHO JOCTYITHI
N-METOKCH- Ta n-€TOKCU(ECHIITETYPTPHU-
XJopuan. BpaxoByioun Te, MO MpoHapriabHUi
mipumignHOH 1 Mae [exinbka HyKJIeOo(iTbHHX
LEHTPIB AJIS aTakd eIeKTPOIIbHUX PeareHTiB —
MOTPIHHMNA KapOOH-KapOOHOBHIA 3B'I30K
AJIKIHUIBHOI'O 3aMICHHKA, €HIOILMKIIYHI aTOMH
HITPOTEHy B  TEpHIOMy Ta  TPEThOMY
TTOJIOKEHHSAX IPUMITAHOBOTO IHKITY, POOHTH
Horo 3pydyHUM 00 €KTOM IS JTOCHIKCHHS
perio- Ta CTEepeOCEeNeKTUBHOCTI apHIITEIypo-
xnmopyBauHs. B pob6orax [7, 8, 22]BkazaHo, 110
TEIypOTETECPOIHMKITI3aIli ATKCHIIBHUX MTOXITHUX
TeTepOLMKIIiB  BiOyBaeTbCS Yepe3  CTaiilo
YTBOPEHHSI TEIYPOHI€BOTO KAaTiOHY 3 HACTYITHOIO
BHYTPIIITHOMOJICKYJIIPHOIO HYKJI1€0(]1TBEHOIO
aTaKoI0 JOAATKOBOTO HYKJIEO(IIFHOrO LEHTPY
(N, S, wu O). Tomy nans mpomapriibLHOTO
mipuMmiguHOHY 1 MOXKIJIMBE IPOXOIKEHHS
JIBOX KOHKYPYIOUMX HaIPsSMKIB ITUKJIi3arii
A a6o B i3 3zamyuennsm N(1)- uu N(3)-
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aTOMiB  TIpUMIAMHY 1  YTBOPEHHSM
130MepHUX TiazojompumianHiB (Cxema 1).
Peaxiiiro 6-MeTHI-2-TIponapriiaTio-
nipumignH-4-ony 1 3 n-ankoxcudeHinTemyp-
Tpuxiopunamu 2a,b mpoBoamnM B OLTOBIH
KHCJIOTI 3a KiMHaTHOI Temmeparypu. Ilicims 8-
TOJMHHOTO TIEPEMILTyBaHHS PearcHTiB BUALICHO
Ta CHEKTPalIbHO 1ICHTU(IKOBAHO KOMIUICKCH
3a,b, 10 yTBOPIOIOTHCS  HE3AICHKHO  Bif
CIIiBBiTHOIIICHHS PEarcHTIB, TOOTO peai3yeThCs
msix B (Cxema 1). YTBOpeHHS KOMIUIEKCIB
TIa30JI0MIPUMIUHOHIB 3 1-aJIKOKCH(EHIITENyp-
TpuxjiopumaMu OyJI0 BKa3aHO 1 TPH TEITypo-
HMKJI3amii S-anKeHIIbHUX MOX1THUX
mipuMmiguaoHiB [17-20]. AHenroBaHHS Tia30IIb-
Horo mukiay i3 3amyuennsm  N(3)-atoma
nokazaHo AMP- ta IY-cnekrpamu. Tak, B IU-
CIEKTPl CIOJIYKH 3a BaJICHTHI KOJUBaHHS
KapOOHUTBHOI TPYHH CIHOCTEPITaloThCS  IIPH
1716 cvm™, a B crextpi IMP *°C curnan atoma
kapoony C=0 rpynu 3adikcoBano mpu 167 m.4.,
IO CBIMYHTH TPO IUKIII3AIMII0 HA HITPOTCH
MOJOXKEHHST 3 MpUMinuHy 1 1o0pe Kopemtoe i3
CIIEKTPAILHIMHU XapaKTEPUCTUKAMH OJU3BKHX
3a OymoBoro Tiazonomipumimuuis [19, 20, 23-
27]. IIpo yTBOpeHHsS KOMIUIEKCY 3a CBIIYHTH
HasBHiCTs B cmektpi SIMP 'H xapakrepHux
CHUTHAJIIB TIPOTOHIB JBOX /1-(DCHUICHOBUX sIIEp Y
Burisaal nap ayosnetis npu 8.05mM.u. 1 7.04M.4,
8.33M.u. 1 7.12 M.4., a TaKoXX ABa CUHIJIETHI
CUTHAJIM TIPOTOHIB METOKCH-TPYI pH 3.81m.4. i
3.80M.u. [lapa nyOnerie npu 7.12 mM.4. Ta
8.33M.4 BiAmMoOBimae MPOTOHaM N-METOKCHU-
(beHInTenypTpUXIOpUAY, SKUH KOOPAUHYETHCS
aToMOM  Tenypy Ha  atoM  cynbdypy
tiazomomipumianny (puc. 1).
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Crin 3a3Ha4nTH, IO KOMIUIEKC 3a YTBO-
PIOETBCST y BUIIIAAI OAHOIO KOHQIrypariitHoro
13oMepy. BenmmunHa XiMI9HOTO 3CYBY IPOTOHY
TenypoMmetiHoBoi rpymu B crektpi IMP 'H npu
7.20 M.4. CBiIUUTH IPO YTBOPEHHs Z-i30Mepy,
mo no0pe KOopemnroe 3 JITepaTypHUMHU ITaHUMH
N0 YTBOPEHHIO Z-130Mepy NpH eNeKTpodinbHii
raJoreHIuKIi3amii IpomaprilbHUX —TioeTepiB
mipuMmiguaoHiB  [28]. OdeBHIHO, BHTITHICTH
YTBOPEHHS Z-130Mepy 38 MOSCHIOETHCS MOKIIH-
BICTIO BHYTPIIIHBOMOJEKYJISAPHOT KOOpAMHALIT
KapOOHUTBHOTO aTOMa OKCHUTEHY Ha aTOM TeIypy
EK30IMKIIYHOI TEeTyPOMETHIIIICHOBOI TPYIH 5K
1e rmokaszaHo Ha puc. 1.
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Omxe, TeaypoiHAyKOBaHa LUKJi3amis 6-
MeTuII-2-TiponaprinTionipumiani-4(3H)-oay
BIIOYBAETHCS PETIOCEICKTUBHO 3 YTBOPEHHSIM
KOMITJIEKCY T1IpOXIIOPUTY 7-metni-3-
{[ muxnopo(4-ankokcudeHin)-Texypo]MeTui-
nen}-2,3-aurinpo-5H-[1,3lriazomno[3,2-ajnipu-
MIJINH-5-0HY 3 #-aTKOKCH(PEHUITETypTPUXJIIO-
punom. [TokazaHo, IO apUITENyPOXJIOPYBAHHS
NPOXOJIUTHh CTEPEOCENIEKTUBHO 3 YTBOPEHHSIM
0JTHOTO Z-KOH(DIrypamiifHoro i30Mepy.

EKCHepl/IMeHTaJIbHa YacTHHA

Cnektpu SIMP BuMIipsHO Ha CHEKTpO-
MeTpi Mercury-4003 po6o4or 4acToTO s
'H ta ¥®C 400 MI'u. Touku TOIUIEHHS BHUMi-
proBanmn Ha mpmmami Stuart Melting Point 30.
n-ATKOKCUPEHIITEITYPTPUXITIOPHITA CHUHTE30-
BaHO 32 METOHKOIO [29].
6-MeTui1-2-nponaprijarionipumigun-4(3H)-on
1. Buxix 70%; T, 160-16 €. Jlir. T,, 160—
162C [21].
3arajbHa MeTOJMKA CHUHTE3Y KOMILIEKCIB -
ankokcodeHiITEIYPpTPUXJIOPUIAIB 3 Tiapo-
xJopugaMu 7-MeTwi-3-{[auxaopo(4-ankokcu-
(enin)-reaypo]merniinen}-2,3-quriapo-5H-
[1,3]tiazom10[ 3,2-a] mipumigun-5-onis 3a,b.
Metoxa A. 1o 0.003moi1p 6-MeTHII-2-Iponaprii-
tiomipumignH-4(3H)-ony 1, posumHEHOrOo B
10 mu omroBoi kuciotd, mnpukamnyiTs 0.003
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MOJIb pO34YHHY
n-aJIKOKCU(CHIITSIYPTPUXJIOPHAY B OLTOBIH
kucaoti. [licns 8 romuHHOrO mepemilryBaHHS
peaxuiifHoi cymiii, ocax GiAbTPYIOTh.

Meton B. /Io 0.003moinpb 6-MeTHII-2-ponaprin-
tiompumigua-4(3H)-ony 1, posumHEHOTO B
10 M1 onroBoi kucaoTH, npukanyoTs 0.06monb
PO3YHHY 71-AIKOKCH()EHUITEIyPTPUXIOPHIY B

omnroiii  kucnori. Ilicns 8  roamHHOTO
nepeMillyBaHHS — peakmiiHoi cymimi, ocaf
(iABTPYIOTH.

Kommiekc n-MeToOKCH(EeHIITeTyPTPH-

XJopuay 3 riapoxjgopuaoM  7-MeTHJI-3-
{[maxn0po(4-meTokcudenin)-remypo]-
MeTuiaigen}-2,3-murigpo-5H-[ 1,3]-riazoma0[ 3,2-
almipuminnn-5-ony 3a. Buxin 65%; T, 127—
128%C. 'H SIMP (DMSO-d6): & 2.42 (s, 3H),
3.81 (s, 6H), 4.46 (s, 2H), 5.91(s1n 7.04 (d,

5. Ferraz M.H.C., Sano M.K., Scalfo A.C. Tellurium
and lodine Promoted Cyclofunctionalization of
Alkenyl Substituted3 -Keto EstersSynlett. 1999, 5,
567-568.

6. Stefani H.A., Petragnani N., Brandt
Rando D.G., Valduga C.J. Seleno
TelluroCyclofunctionalization ofa, y-Diallyl- B-
ketoesters: Polysubstituted Furan Derivativ@sth.

C.A.,
and

Commun. 1999, 29, 3517-3531. Doi:
10.1080/00397919908085985.
7. Ferraz H.M.C., Sano V.K., Nunes M.R.S,,

Bianco G.G. Synthesis of Cyclic Enol Ethers from
Alkenyl-p-dicarbonyl CompoundsJ. Org. Chem.
2002, 67, 4122. Doi: 10.1021/j0011089+.

8. Ferraz M.H.C., Comasseto J.V., Borba E.B.
Telurociclofuncionalizagao de compostos 2-alquenil
1,3-DicarbonilicosQuim. Nova. 1992, 15, 298.

9. Zeni G., Chieffi A., Cunha R.L.O.R., Zukerman-
Schpector J., Stefani H.A., Comasseto J.V. Addition
Reaction of p-Methoxyphenyltellurium Trichloride to

J= 8.0 Hz, 2H), 7.12 (d, J= 8.0 Hz, 2H), 7.20 (s.3-Hydroxy Alkynes. Organometallics. 1999, 18,
1H), 8.05 (d, J= 8.0 Hz, 2H), 8.33 (d, J= 8.0 Hz,803-806. Doi: 10.1021/0m980738d.

2H). *C IMP (DMSO0-d6):5 20.3, 33.5, 59.9,

10. Cunha R.L.O.R., Urano M.E., Chagas J.R.,,

110.1, 113.8, 115.3, 117.6, 127.6, 135.7, 136.2Almeida P.C., Bincoletto C., Tersariolb I.L.S.,

144.3, 149.5, 160.8, 161.7, 167.3.

Kommeke n-eTokcH@eHUITETyPTPHXJIOPHAY
3 rigpoxiopuaom 7-meTmi-3-{[anxaopo(4-
eTokcu(eHiI)-Tenypo]mernmigen}-2,3-
auriapo-5H-[1,3]-Tiazom0[3,2-a] nipumign-5-
ony 3b. Buxin 61%; T,, 127-128€. 'H AMP
(DMSO-d6):6 1.34 (t, J= 9.6 Hz,18), 2.42 (s,
3H), 3.81 (m, 4H), 4.42 (s, 2H), 5.93(sH)1

7.02 (d, J= 8.0 Hz, 2H), 7.10 (d, J= 8.0 Hz, 2H),12. Gevci

Comasseto J.V. Telluriumbased cysteine protease
inhibitors: evaluation of novel organotellurium(lV)
compounds as inhibitors of human cathepsin B.
Bioorg. Med. Chem. Lett. 2005, 15 (3), 755-760. Doi:
10.1016/j.bmcl.2004.11.012.

11. Cunha R.L.O.R., Gouvea I|.E., Juliano L. A
glimpse on biological activities of tellurium
compoundsAnn. Braz. Acad. Sci. 2009, 81, 393-407.
Doi: 10.1590/S0001-37652009000300006.

T.0.,, Kut M.M., Onysko M.Yu.,,

7.21 (s, H), 8.04 (d, J= 8.0 Hz, 2H), 8.31 (d, Lendel V.G. Heterocyclization of 5-allyl-6-thioxo-1

J= 8.0 Hz, 2H).
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REGIO- AND STEREOSELECTIVITY OF TELUROINDUCTED CYCLIZATION OF
6-METHYL-2-PROPARGYLTHIOPYRIMIDIN-4(3H)-ON
p-ALKOXYPHENYLTELLURIUM TRICHLORIDES

Kut M., Onysko M., Lendd V.

Uzhhorod National University, Pidhirna ., 46, 88000 Uzhhorod, Ukraine
e-mail: kutmykola@ukr.net

Aryltellurium trihalides are used as reagents feceophilic cyclization of alkenyl and alkynyl
substances with an additional O-nucleophilic center products of cyclization exhibit high biologic
activity. On the other hand, the information on th#ur-inducted cyclization of N, S-unsaturated
pyrimidinone derivatives is limited only by the gse of alkenylfunctionalized heterocycles.
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Therefore, the purpose of this work is to invegggdhe regio- and stereoselectivity of the
tellurocyclization of S-alkynyl pyrimidine.

The 6-methyl-2-propargylthiopyrimidin-4k8-one was obtained by alkylation of 6-methyl-2-
thioxopyrimidin-4-one and it was selected as thgedbof study. Synthetically availabfemethoxy-
and p-ethoxyphenyltellurium trichlorides were used aluteim-containing electrophilic reagents.
Propargyl pyrimidinone has several nucleophilicteenfor the attack of electrophilic reagents - the
triple carbon-carbon bond of the alkynyl substitudéhe endocyclic nitrogen atoms in the first and
third positions of the pyrimidine cycle. This makes convenient system for the study of the regio-
and stereoselectivity of aryltellurochlorinatiorhel telluroheterocyclization of alkenyl derivativefs
heterocycles occurs through the stage of formatdna telluronium cation followed by an
intramolecular nucleophilic attack of an additionaktleophilic center (N, S, or O). Therefore, foe t
propargyl pyrimidinone, two competing cyclizatioinetttions with the involvement of N (1) - or N (3)
-pyrimidine atoms are possible.

The reaction of 6-methyl-2-propargylthiopyrimidireie with p-alkoxyphenyltellurium
trichlorides was carried out in acetic acid at rommperature. After 8 hours of stirring the reagent
thiazolinopyrimidine complexes withralkoxyphenyltellurium trichlorides formed and spective of
the ratio of the reagents were isolated and sgbcidentified. NMR and IR spectra proved the
annulation of the thiazole cycle with the involvemhef the N(3)-atom and the formation of the
complex. It should be noted that aryltelluromettighithiazolinopyrimidine is formed as one
configuration isomer with th&-configuration. The advantage of the formation loé Z-isomer is
explained by the possibility of intramolecular odioation of the carbonyl oxygen atom to the
tellurium atom of the exocyclic telluromethylidegeup.

Therefore, the tellurium-induced cyclization of @thmyl-2-propargylthiopyrimidin-4(8)-one
occurs regioselectively with the formation of complof hydrochloride 7-methyl-3-{[dichloro (4-
alkoxyphenyl)-tellurolmethylidene}-2,3-dihydra-b[1,3]thiazolo[3,2-a]pyrimidin-5-one  with p-
alkoxyphenyltellurium trichlorides. Aryltellurochiimation proceeds stereoselectively with the
formation of the singl@-configuration isomer.

Keywords: electrophilic cyclization; p-alkoxyphenyltellurium ri¢hloride; 6-methyl-2-
propargylthiopyrimidin-4(8i)-one; anelination; 7-methyl-3-{[dichloro(4-alkoxigpnyl)-
tellurolmethylidene}-2,3-dihydro43-[1,3]thiazolo[3,2-a]pyrimidin-5-one.

References
1. Moura Campos M., Petragnani N. Nachbargruppeiilmping bei Additionsreaktionen,IV. Darstellungnve,
a-disubstituierterd-Arylselenenylund-Aryltelluro-y-valerolactonenChem. Ber. 1960, 93, 317-320.
2. Comasseto J.V., Petragnani N. Cyclofunctiontibpawith Aryltellurium Trichlorides Synth. Commun. 1983,
13, 889-899. Doi: 10.1080/00397918308059542.
3. Comasseto J.V., Ferraz H.M.C., Petragnani Nan&r C.A. Cyclofunctionalization of unsaturatedo&icls
with aryltellurium trihalidesTetrahedron Lett. 1987, 28, 5611-5614. Doi: 10.1016/S0040-4039@193-5.
4. Comasseto J.V., Grazini M.V.A. Cyclization o&fahic benzyl ethers with aryltellurium trichlorideSynth.
Commun. 1992, 22, 949-954. Doi: 10.1080/00397919208020859.
5. Ferraz M.H.C., Sano M.K., Scalfo A.C. Telluritand lodine Promoted Cyclofunctionalization of Allgén
Substitute -Keto EstersSynlett. 1999, 5, 567-568.
6. Stefani H.A., Petragnani N., Brandt C.A, Ram6., Valduga C.J. Seleno and
TelluroCyclofunctionalization of, y-Diallyl- B-ketoesters: Polysubstituted Furan Derivati@sth. Commun.
1999, 29, 3517-3531. Doi: 10.1080/00397919908085985
7. Ferraz H.M.C., Sano V.K.., Nunes M.R.S., Biafc®. Synthesis of Cyclic Enol Ethers from Alkeryl-
dicarbonyl Compounds. Org. Chem. 2002, 67, 4122. Doi: 10.1021/jo011089+.
8. Ferraz M.H.C., Comasseto J.V., Borba E.B. Tdligtofuncionalizagao de compostos 2-alquenil 1,3-
Dicarbonilicos.Quim. Nova. 1992, 15, 298.
9. Zeni G., Chieffi A., Cunha R.L.O.R., Zukermarhfector J., Stefani H.A., Comasseto J.V. Addition
Reaction of p-Methoxyphenyltellurium Trichloride 3sHydroxy Alkynes.Organometallics. 1999, 18, 803-806.
Doi: 10.1021/0m980738d.
10. Cunha R.L.O.R., Urano M.E., Chagas J.R., AlmdtdC., Bincoletto C., Tersariolb I.L.S., Comasski.
Telluriumbased cysteine protease inhibitors: exaunaof novel organotellurium(lVV) compounds as iitors of
human cathepsin Bioorg. Med. Chem. Lett. 2005, 15 (3), 755-760. Doi: 10.1016/j.bmcl.2004012.



Hayxk. sicnux Yoiceopod. yu-my (Cep. Ximisn), 2020, Ve 1 (43) Sci. Bull. Uzhh. Univ. Ser. Chem., 2020, A2 1 (43)
-45-

11. Cunha R.L.O.R., Gouvea I.E., Juliano L. A glsamn biological activities of tellurium compoundgn.
Braz. Acad. Sci. 2009, 81, 393-407. Doi: 10.1590/S0001-3765200300006.

12. Gevci T.0., Kut M.M., Onysko M.Yu., Lendel V.G. Heterocyclization of 5-allyl-6itixo-1-
metylpyrazolo[3,4-d]pyrimidin-4-one by-metoxyphenyltellurium trichloridesci. Bull. Uzhh. Univ. Ser. Chem.
2015, 34(2), 67—70 (in Ukr.).

13. Povidaychyk M., Kut M., Svaljavyn O., Onysko,Nlendel V. Electrophylic heterocyclization of 5-tingl-
6-tioxopyrazolo[3,4-d]pyrimidine-4-onSci. Bull. Uzhh. Univ. Ser. Chem. 2018, 39(1), 66—70 (in Ukr.). Doi:
10.24144/2414-0260.2018.1.66-70.

14. Kut M., Onysko M., Lendel V. The Influence ob@lensed Cycle on Regiochemistry of Electrophilic
Heterocyclization of 3-Alkenyl-2-Thioxopyrimidin-@ne by p -Alkoxyphenyltellurium Trichloride:
Regiochemistry of Electrophilic Heterocyclization f 03-Alkenyl-2-Thioxopyrimidin-4-One by p-
Alkoxyphenyltellurium TrichlorideJ. Heterocycl. Chem. 2018, 55(4), 888—892. Doi: 10.1002/jhet.3114.

15. Kut M., Onysko M., Lendel V. Heterocyclizatioof 5,6-Disubstituted 3-alkenyl-2-thioxothieno[2,3-
d]pyrimidin-4-one withp-Alkoxyphenyltellurium trichloride Heterocycl. Commun. 2016, 22(6), 347—-350. Doi:
10.1515/hc-2016-0169.

16. Kut M.M., Fizer M.M., Onysko M.Yu., Lendel V.Gnfluence halogen in reaction aryltellur tryhalokde
electrophilic cyclization of N-alkenyl of 2-tioxoheo(thieno)pyrimidin-4-onesci. Bull. Uzhh. Univ. Ser.
Chem. 2018, 39(1), 62—65 (in Ukr.). Doi: 10.24144/241260.2018.1.62-65.

17. Kut M., Onysko M., Lendel V. Investigation oftéraction of 2-S-alkenyl derivative quinasolone
aryltellurium trichlorides<ci. Bull. Uzhh. Univ. Ser. Chem. 2019, 41(1), 86—89 (in Ukr.). Doi: 10.24144/2414-
0260.2019.1.86-89.

18. Kut M., Onysko M., Lendel V. Electrophile cyzddtion of 6-methallythio-5-phenyl-1,5-digidro-4H-
pyrazolo[3,4-d]pyrimidin-4-on by-metoxyphenyltellurium trichloridesci. Bull. Uzhh. Univ. Ser. Chem. 2019,
41(1), 90-93 (in Ukr.). Doi: 10.24144/2414-0260.2(0190-93.

19.Kut M.M., Onysko M.Yu., Lendel V.G. Tellurocyclization of fused S-afkyl derivatives of 4-
oxopirymidyn-2-thioneSci. Bull. Uzhh. Univ. Ser. Chem. 2017, 37(1), 89-93 (in Ukr.).

20. Kut M., Onysko M., Lendel V. Electrophile cyadition of N(S, Se)-alkenyl derivatives of pyrimidire with
p-metoxyphenyltellurium trichlorideSci. Bull. Uzhh. Univ. Ser. Chem. 2019, 42(2), 89-93 (in Ukr.). Doi:
10.24144/2414-0260.2019.2.63-72.

21. Heravi M.M., Agha K., Nooshabadi M.A. Regiosiee Acid -Catalyzed Cyclization Reaction: Unique
Synthesis of Condensed Thiazoles and Selenaz8gmth. Commun. 1998, 28, 233-237. Doi:
10.1080/00397919808005716.

22. Kut M., Fizer M.,OnyskoM., Lendel V. Reactions of N-alkenyl Thioureas witalkoxyphenyltellurium
Trichlorides.J. Heterocycl. Chem. 2018, 55, 2284—-2290. Doi: 10.1002/jhet.3281.

23. Bentya A.V., Vas'kevich R.l.,, Bol'but A.V., VevM.V., Staninets V.l., Turov A.V., Rusanov E.B.
Electrophilic heterocyclization of 6-alken(yn)ylfayl-pyrazolo[3,4-d] pyrimidin-4(5H)-onesRuss. J. Org.
Chem. 2008, 44, 1362-1368. Doi: 10.1134/S10704280088801

24. Dyachenko 1.V., Vas'kevich R.l.,, Vovk M.V. Fuaseyrimidine systems: Xlll. Synthesis and some
transformations of 1,3-thiazolo(thiazino)-fusediggf3,4-d]pyrimidinesRuss. J. Org. Chem. 2014, 50, 26-270.
Doi: 10.1134/S1070428014020201.

25. Vas'kevich A.l, Vas'kevich R.l., Staninets .V.IBut S.A., Chernega A.N. Reactions of 2-(2-
propynylsulfanyl)-5,6,7,8-tetrahydrobenzo[b]thieb@-d]pyrimidin-4(3H)-one with arylsulfenyl chlorg.
Russ. J. Org. Chem. 2007, 43, 1526-1531. Doi: 10.1134/S10704280070802

26. Dyachenko 1.V., Vas'kevich A.l., Vas'kevich R.Wovk M.V. Fused pyrimidine systems: XIV. Reactiof
2-alkenyl(alkynyl)sulfanylpyrido[3,4-d]pyrimidin-&H)-ones with arylsulfanyl chloridefuss. J. Org. Chem.
2014, 50,858-863. Doi 10.1134/S1070428014060189.

27. Slivchuk S.V., Brovarets V.S., Drach B.S. A weenient synthetic approach to derivatives of 5-
phenylsulfonyl-2-thiouracil and its condensed agaldRuss. J. Gen. Chem. 2008, 78(6), 1210-1214. Doi:
10.1134/S1070363208060194.

28. Onysko M.Yu., Svalyavin O.V., Turov A.V., LeddéG. Synthesis and halogenation of propargyl pgta-
[3,4-d]pyrimidine thioetherChem. Heterocycl. Compd. 2008, 44, 872—-875. Doi: 10.1007/s10593-008-01.23-4
29. Reichel L., Kirschbaum E. Uber aromatische dfeéirbindungen. (. Mitteilung (iber
Organometallverbindungemnn. Chem. 1936, 523, 211-223. Doi: 10.1002/jlac.19365230113



