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3 niTepaTypHUX JAaHHX BIJIOMO, IO IS
oJIepKaHHS TETYPOBMICHUX TOJIIKOHICHCOBAHUX
TeTePOIMKIIIYHAX CHCTEM IIHPOKO 3aCTOCO-
BYETbCSI  €NEKTpO(iIbHA  TeTEPOLMKIIi3aLlisl
HEHACHYEHUX CyOCTpaTiB MiJ AI€I0 apuiITeryp-
tpuxmopuaiB [1-11], B To#f yac BUKOpHCTaHHS B
TaKuX peaxiisx n-aKOKCU(EHUITENYP-
TpUOPOMiIiB MPAKTHYHO HE OIMCAHE.

Jis  mochmiypkeHHsT BIUIMBY TajoreHy B
aApPUITCIYPOBOMY €IEKTPO]IIbHOMY peareHTi Ha
BUXOJHM Ta HaNpsIMOK B3aeEMOMii B SKOCTI
MOJICNIFHUX CIIOJIyK BHKOPUCTAHO 7-€TOKCH-
(deninrenypTpudpomin Ta N-aJKeHIIbHI MOXigHI
2-tiokcoOen3o(Tieno)nipumiana-4-onn 1, 3, 4.
ApWITENypOXJIODYBaHHSI TaKUX alKCHUIBHUX
ipUMIIMHOHIB JOCIIIKEHO B poboTax [1, 2].
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B  peakuisx  enexkTpodiibHOI  BHYT-

PITHEOMOJIEKYJISIPHOT TIUKJTI3AIli 3 7-€TOKCH-
(dheninTenypTpUOpOMITOM BHKOpHcTaHO N-anke-
HiJIBHI MOXiMHI TieHOmipuMinuHy 3, 4. B3aemo-
Iist MK TemypoBuM enektpodimom Ta N-anke-
HIJTBHUMH TIOKCOTI€HOTIPUMITHHOHAMH B
CEPEIOBHIII JIHOSHOI OITOBOI KUCIIOTH BilOy-
BAETHCS 3 YTBOPEHHSM JIHIMHUX MOJIIUKITIYHAX
riapoOpoMigie 5,6 3 EK30LMKIIYHUM apui-
tenypoBuM (pparmerrom (Cxema 2), M0 TaKOXK
KOpPEeNIIOE 3 apWITEIypOXJIOPYBaHHSIM Ti€HO-
mipuminuais 3, 4 [1].

TakuMm YwHOM, Ha HANPAMOK peaKIii
eNeKTpoiNbHOI IUKIIi3alii BHI TaloreHy B
eNeKkTpodiIbHOMY peareHTi He BiumBae. OfHaK,
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EnextpodinbHuii peareHT — apuiITenyp-
TpUOpOMiZT Ha BIAMIHY BiI XJIOpOaHAJIOTa
onepxanu opomyBaHHsIM Oic(n-eTokcidenin)am-
TENypUAy B CEpeIoBHILI XJopodopmy [12].

Peakmniro 3-aminxinazonin-2-riony 1 3 n-
€TOKCI(QEHIITSITypTPHOPOMIZIOM TMPOBOIUIN B
CEpEeNOBHILI OLTOBOI KHUCIOTH MPH MOCTIHHOMY
nepeMilryBaHHi MpoTAroM 8 roauH Ta KiMHaTHIH
TeMIepaTypi. APHITEIypOOpOMYBaHHS 3-ajIii-
XiHa30J1iH-2-TioHy 1 BiOyBaeThCs 3 aHE/IOBaH-
HSM Tia30JiHOBOTO IMKIY 3 YTBOPCHHIM
KOHJICHCOBAaHOI CHCTeMH JiHIHHOI OymoBHm —
rigpobpominy 2 (Cxema 1), mo mobpe Kopemoe
3 apUITEIYPOXJIOPYBAHHIM JaHOTO XiHA30JOHY
[2]. BynoBy Ta ckiax Tigpodpominy 2 1oBeeHO
criektpamu IIMP Ta enmeMeHTHHM aHaTi30M.

Cxema 1
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BUXOAU TimpoOpomimiB 2,5,6 B MOpiBHSHHI 3
TiapoXJIOpuaaMu MeHIII. IMOBIpHO, 3MEHIIICHHS
BHUXOJIIB TigpoOpoMiniB OB’ SI3aHO 3
YTBOPEHHSIM MEHII CTaOUIBHOTO MPOMIXKHOTO
OpomMotenyponieBoro kartiony. [lns migTBepn-
JKeHHs NTaHOTO MPHUIYIIEHHS OyNIu IPOBEICHI
TEOPETUYHI PO3PaxXyHKH CTIHKOCTI TeIypo-
HIEBOTO KaTiOHY y BHINAAKY Ail apuiITeIypTpH-
XJIOPHUAIB 1 apuaTeTypTprOpoMiiB. Po3paxopani
3Ha4YCHHS BUThHOI eHeprii [1006ca peakmii
YTBOPEHHSI TEIYPOHIEBOIO LUKIIYHOTO KaTioOHY
i3 MOIENBHOI CHOJIYKH — mporeny ta ArTeXz*
KaTioHy ckmagalote —3,8 kkan/moms T1a 0,9
KKaJI/MOJb y BHIIQAKY XJIOpPHAY Ta Opomimy
BiAMOBiAHO. binbima CTIHKICTH TETypOHIEBOTO
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KaTiOHy Y BUIIAJIKy XJIOPY MOB’si3aHa 3 OUIBIIOI0
CIICKTPOHETATUBHICTIO ~ aTOMIB  XJIOpY,  SKi
YTBOPIOIOTH  BOJHEBI 3B’SI3KM 3 aTOMaMH
riAporeHy y BiHIIBHOMY (parMeHTi IpoTeHy.
OTxe, BUJ TaJIOTEHY B €JIEKTPODIILHOMY
peareHTi He BIUIMBAE HA HAIMPAMOK IPOLECY
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R=H(@3,5), CH3(4,6)

TeBr;

AcOH

0C,H;

EKCHepl/IMeHTaJIbHa YacTHHA

Crnektpu SIMP BumipsHo Ha CcHEKTpo-
MeTpi Mercury-4003 po6o4or 4acToTO s
H 400 MT1, a mis °C — 100 MI'u. Touku
TOIUICHHS BHUMIpIOBaJIM Ha mpuiami  Stuart
Melting Point 30. EnemenTHuii anaii3
npoBomwi  Ha mnpwiagi  Elementar Vario
MICRO. TeopetuuHi po3paxyHKH IPOBOINIH
merogom DFT y nporpami PRIRODA 17 [13]3
BukopuctanusiM GGA ¢ynkuionany PBE [14]
ta 3( Oasucy. Edekr posumnHmMka (orrToBa
KHCJIOTA) BPaxOBYBABCS 3a JOMOMOIOI MOJEIi
COSMO [15] 3 PM7 Taminbronianom [16] y
nporpami MOPAC2016 [17].

3arajibHa MeTOAMKA CHHTe3Y
rigpodpominis 2, 5, 6

Jo 0.001momb Tiony 1(3,4), po3unHEHOTO
B 20 M1 orrroBoi kucnoty, nofaots 0.001momns
n-eTokcugeHintenyprpubpominy B 20 M
OILITOBO{ KHCIIOTH. Peakuiiiny CyMiI
MEPEeMIIyIOTh MPH KIMHATHIN TemmepaTrypi 8
rogud. Ocang  QUIBTPYIOTH,  NPOMHBAIOTh
OLITOBOIO KUCJIOTOIO.

3-[Iuopomo(4-eToxcudenin)resrypome-
T™a]-2,3-auriapo-5H-[1,3] riazono[ 2,3-b] xina-
30J1iH-5-01 rigpodpomin 2. Buxig 43%; Tux
124-126°C.*H NMR: (400 MHz, DMSO-d6)
8.06 (o, J=8.0 Hz, 1H), 8.04n( J=7.2 Hz, 2H),
7.78 @, J=7.6 Hz, 1H), 7.551( J=8.0 Hz, 1H),
7.46 @, J=8 Hz, 1H), 7.55x( J=8.4 Hz, 1H),
7.08 @, J=7.2 Hz, 1H), 4.79, 1H), 4.69 f{, J=

12.8 Hz, 1H), 4.46(1, J= 12.8, 7.2 Hz, 1H),

eNneKkTpodiIbHOT BHYTPiLTHbOMOJIEKYIISIPHOT
TeTEPONUKITI3aIlii, ajle BUXOIU TiApoOpOMIiTiB B
TOPIBHSAHHI 3 BIAMOBITHUMH TiIPOXJIOPHIAMHI
3MeHIIyoThess Ha 7-10%, mo oOymoBieHO
MCHIIIOI0  CTIMKICTIO  OpPOMOTEIYPOHIEBOTO
KaTiOHa B TTOPIBHSAHHI 3 XJIOPOAHAJIOTOM.

Cxema 2

Q{L %@H

S
5,6

123,10, 119.42, 115.75, 63.94, 54.37, 49.86,
41.38, 14.97. Bupaxysano JUISL
CigH19BrsN2O.STe, %: C, 32.29;H, 2.71; N,
3.96; S, 4.543naiineno, %: C, 32.21;H, 2.65;

N, 3.88; S, 4.40.
2-(Tu6pomo(4-eTokcupeHiT) Ty pHIMETHI)-
2,3,6,7,8,9-rexcarigpo-5H-6en3o[ 4,5] Ti-
€no[2,3-d][1,3]ria3om0[ 3,2-a] mipumianH-5-oH
rizpo6pomin 5. Buxin 64%, T,, 146-148C, H
SIMP: 8.06 1, J 8.3 Hz, 2H), 7.031( J 8.2 Hz,
2H), 4.77 {1, 1H), 4.58 f, J 13.0 Hz, 1H), 4.40
(mm, J 12.0, 7.7 Hz, 1H), 4.10-4.0d,(3H), 3.92
(11, J 10.5, 5.9 Hz, 1H), 2.831( 2H), 2.70 {1,
2H), 1.76 {1, 4H), 1.33 {, J 6.6 Hz, 3H)C
SMP: 162.9, 161.0, 158.8, 156.8, 131.4, 130.9,
125.4, 118.9, 115.8, 64.0, 54.1, 49.8, 25.7, 24.9,
23.0, 22.2, 15.0. BupaxysaHo TUIS
CxH23BrsN20.S,Te, %: C, 32.89; H, 3.02; N,
3.65; S, 8.363naiineno, %: C, 32.82; H, 2.94;
N, 3.54; S, 8.22.
2-Metni-2-(anépomo(4-eToxcudenis)Tery-
puamermin)-2,3,6,7,8,9-rekcarigpo-5H-oen-

30[4,5] tieno[2,3-d][1,3] Tio30.10[ 3,2-a] mipumi-
JIHH-5-0H rigpo6pomin 6. Buxin 67%, Ty, 158-
159C, *H SIMP: 8.06 @1, J 7.4 Hz, 2H), 7.03x(

J 7.8 Hz, 2H), 4.86x1( J 12.9 Hz, 1H), 4.41n(J
13.0 Hz, 1H), 4.324, J 11.5 Hz, 1H), 4.24x(J
11.6 Hz, 1H), 4.12«, J 7.0 Hz, 2H), 2.85(,
2H), 2.72 {1, 2H), 1.93 ¢, 3H), 1.78 1, 4H),
1.35 {r, J 6.8 Hz, 3H)*C sAMP: 162.9, 161.1,
158.8, 156.9, 135.9, 115.8, 64.1, 59.3, 57.9,
54.8, 29.0, 25.8, 25.0, 23.1, 22.3, 15.1.
Bupaxysano st CpoHosBrsN.0O.S;Te, %: C,
33.84; H, 3.23; N, 3.59; S, 8.23uaiineno, %:

4.10 1, 3H), 3.94 fn, J= 12.0, 6 Hz, 2H), 1.33 C, 33.78; H, 2.84; N, 3.42; S, 8.16.

(t, J=6.4 Hz 3H).*C NMR: 160.98, 160.10,

159.77 147.80, 135.89, 135.73, 126.57, 125.24,
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INFLUENCE HALOGEN IN REACTION ARYLTELLUR TRYHALOHENIDE
ELECTROPHILIC CYCLIZATION OF N-ALKENYL OF 2-TIOXOBENZO
(THIENO)PYRIMIDIN-4-ONES

Kut M., Fizer M., Onysko M., Lende V.

It is known from the literature that electrophileterocyclization of unsaturated substrates
under the action of aryltellurium trichlorides isidely used to obtain tellurium-containing
polycondensed heterocyclic systems, whereas thefysalkoxyphenyltellurium tribromides in such
reactions is almost not described.

p-Ethoxyphenyltelluriumtribromide was used for stuthe influence of a halogen in the
electrophilic aryltelluronium reagent on produgiglds and on the direction of the electrophilic
intramolecular cyclization of N-alkenyl-2-thioxolma(thieno)pyrimidine-4-ones.
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It was not possible to obtain this electrophilehwihe reaction of tellurium tetrabromide with
benzene containing electron donating group, so #&s veynthesized by bromination of the
corresponding ditelluride in chloroform medium. Tlwteraction between tellurium-containing
electrophile and N-alkenyl-2-thioxobenzo(thieno)pydine-4-ones was carried out in glacial acetic
acid at room temperature. It has been establishat during aryltellurobromination of 3-allyl-
quinazoline-2-thione and N-alkenyl thioxo-thiencripyidinones, the annelation of the thiazoline ring
takes place, with the formation of a linear conéensystem with an exocyclic aryltellurium fragment
— hydrobromides of 3-[dibromo(4-ethoxyphenyl)tetiorethyl]-2,3-dihydro-5i-[1,3]thiazolo[2,3-
b]guinazolin-5-one, 2-(dibromo(4-ethoxyphenyl)tetimethyl)-2,3,6,7,8,9-hexahydrdi5
benzo[4,5]thieno[2,3-d][1,3]thiazolo[3,2-a]pyrimidb-one and 2-methyl-2-(dibromo(4-
ethoxyphenyl)-2,3,6,7,8,9-hexahydrbHbenzo[4,5]thieno[2,3-d][1,3]thiazolo[3,2-a] pyrinmnd-5-
one. The structure of the products of bromotelleyolization is similar to the structure of produofs
aryltellurochlorination of the corresponding hetgres. However, the yields of salts with the
exocyclic bromoaryltellurium fragment are smallermpared to chloro- analogs. Lower vyields of
hydrobromides are associated with lower stabilftyintermediate bromotelluronium cation compared
with chlorotelluronium, which is confirmed by thetical calculations of Gibbs free energy of
interaction of aryldihalidetellanium cation with awnnsaturated substrate. Computations were
performed using DFT level of theory in PRIRODA 1ibgram with using of GGA PBE functional
and 3 basis set. The effect of solvent medium (acetid)agas taken into account using the COSMO
model with PM7 Hamiltonian in MOPAC2016 program.eTl¢omposition and structure of all obtained
compounds are proved by elemental analysis and NpéRtra.

Keywords: p-ethoxyphenyltellurium tribromide; electrophilic dization; [1,3]thiazolo[3,2-
a]thieno[2,3d]pyrimidin-5-one; 2-(p-ethoxyphenyl)dibtomotelluretiyl-2,3-dihydro-5H-
[1,3]thiazolo[2,3-b]quinazolin-5-ones hydrobromides



