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ÌÅÒÈË(ÔÅÍ²Ë)-2-(ÏÐÎÏ-2-²Í-1-²ËÒ²Î)-7-(ÒÐÈÔËÓÎÐÎÌÅÒÈË)Õ²ÍÀÇÎË²Í-

4(3H)-ÎÍ²Â ÒÅÒÐÀÃÀËÎÃÅÍ²ÄÀÌÈ ÒÅËÓÐÓ

ÄÂÍÇ «Óæãîðîäñüêèé íàö³îíàëüíèé óí³âåðñèòåò», ì. Óæãîðîä, Óêðà¿íà

Â äàí³é ðîáîò³ íàâåäåí³ ðåçóëüòàòè äîñë³äæåííÿ ïðîöåñó åëåêòðîô³ëüíî¿ âíóòð³ø-

íüîìîëåêóëÿðíî¿ öèêë³çàö³¿ 3-ìåòèë(ôåí³ë)-2-(ïðîï-2-³í-1-³ëò³î)-7-(òðèôëóîðîìå-

òèë)õ³íàçîë³í-4(3H)-îí³â òåòðàãàëîãåí³äàìè òåëóðó. 3-ìåòèë(ôåí³ë)-2-(ïðîï-2-³í-

1-³ëò³î)-7-(òðèôëóîðîìåòèë)õ³íàçîë³í-4(3H)-îíè îäåðæóâàëè ðåàêö³ºþ àëê³ëóâàí-

íÿ â³äïîâ³äíèõ ò³îí³â ïðîïàðã³ëáðîì³äîì â ñïèðòîâî-ëóæíîìó ñåðåäîâèù³. Âñòà-

íîâëåíî, ùî âçàºìîä³ÿ ïðîïàðã³ëüíèõ ò³îåòåð³â 3-çàì³ùåíèõ 2-ò³îêñî-7-(òðèôëóî-

ðîìåòèë)-2,3-äèã³äðîõ³íàçîë³í-4(1H)-oí³â ç òåòðàãàëîãåí³äàìè òåëóðó, îäåðæàíèìè

in situ ç ä³îêñèäó òåëóðó òà øåñòèêðàòíî¿ ê³ëüêîñò³ êîíöåíòðîâàíî¿ ãàëîãåíîâîäíå-

âî¿ êèñëîòè, â³äáóâàºòüñÿ ðåã³îñåëåêòèâíî ³ ïðèâîäèòü äî óòâîðåííÿ ãàëîãåí³ä³â

4-ìåòèë(ôåí³ë)-5-oêñî-1-((òðèãàëîãåíîòåëàí³ë)ìåòèë³äåí)-8-(òðèôëóîðîìåòèë)-

1,2,4,5-òåòðàã³äðîò³àçîëî[3,2-a]õ³íàçîë³í-10-³þ àíãóëÿðíî¿ áóäîâè. Íàéá³ëüø îïòè-

ìàëüíèìè óìîâàìè ïðîâåäåííÿ òåëóðî-³íäóêîâàíî¿ åëåêòðîô³ëüíî¿ ãåòåðîöèêë³çàö³¿

ïðîïàðã³ëüíèõ ò³îåòåð³â òåðàãàëîãåí³äàìè òåëóðó âèÿâèëîñü âèêîðèñòàííÿ ëüîäÿíî¿

îöòîâî¿ êèñëîòè ÿê ðîç÷èííèêà òà ïåðåì³øóâàííÿ ðåàêö³éíî¿ ñóì³ø³ ïðè ê³ìíàòí³é

òåìïåðàòóð³ ïðîòÿãîì 24 ãîäèí. Âèÿâëåíî, ùî åëåêòðîô³ëüíà öèêë³çàö³ÿ 3-ìåòèë(-

ôåí³ë)-2-(ïðîï-2-³í-1-³ëò³î)-7-(òðèôëóîðîìåòèë)õ³íàçîë³í-4(3H)-îí³â òåòðàãàëîãå-

í³äàìè òåëóðó ïðîõîäèòü ñòåðåîñåëåêòèâíî ç óòâîðåííÿì îäíîãî êîíô³ãóðàö³éíîãî

³çîìåðó. Ç’ÿñîâàíî âïëèâ ïðèðîäè ãàëîãåíó ó åëåêòðîô³ëüíîìó ðåàãåíò³ òà çàì³ñíè-

êà â ïîëîæåíí³ 3 õ³íàçîë³íó ³ âñòàíîâëåíî, ùî äàí³ ôàêòîðè íå âïëèâàþòü íà ðåã-

³îñåëåêòèâí³ñòü ïðîöåñó åëåêòðîô³ëüíî¿ âíóòð³øíüîìîëåêóëÿðíî¿ öèêë³çàö³¿. Â ðå-

çóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü îòðèìàíî ïîòåíö³éíî á³îëîã³÷íî àêòèâí³ ñîë³ òåëó-

ðîôóíêö³îíàë³çîâàíèõ ò³àçîë³íîõ³íàçîë³í³â àíãóëÿðíî¿ áóäîâè.

Êëþ÷îâ³ ñëîâà: åëåêòðîô³ëüíà âíóòð³øíüîìîëåêóëÿðíà öèêë³çàö³ÿ, òåòðàãàëîãåí³äè

òåëóðó, 2-ïðîï³í³ëò³îõ³íàçîë³í-4-îíè, ðåã³îñåëåêòèâí³ñòü, ãàëîãåí³äè 4-ìåòèë(ôåí³ë)-

5-oêñî-1-((òðèãàëîãåíîòåëàí³ë)ìåòèë³äåí)-8-(òðèôëóîðîìåòèë)-1,2,4,5-òåòðàã³äðîò-

³àçîëî[3,2-a]õ³íàçîë³í-10-³þ.

DOI: 10.32434/0321-4095-2021-139-6-40-44

Âñòóï

Ôóíêö³îíàëüíî çàì³ùåí³ õ³íàçîë³íîíè
ì³ñòÿòü â ñâîºìó ñêëàä³ ÿäðî ï³ðèì³äèíó, çàâäÿ-
êè ÷îìó ïðîÿâëÿþòü âèñîêó á³îëîã³÷íó àêòèâí³ñòü
[1–5]. Îñîáëèâå ì³ñöå ñåðåä íèõ çàéìàþòü
ïîõ³äí³ ò³àçîëîõ³íàçîë³í-4-îíó, ÿê³ º ñèíòåòè-
÷íèìè àíàëîãàìè ïðèðîäíèõ ðå÷îâèí, ùî ðî-
áèòü ¿õ ïîòåíö³éíèìè îá’ºêòàìè äëÿ ïîøóêó
íîâèõ ô³ç³îëîã³÷íî àêòèâíèõ ñïîëóê. Îäíèì ç
åôåêòèâíèõ ìåòîä³â ñèíòåçó êîíäåíñîâàíèõ õ³íà-
çîë³íîâèõ ñèñòåì ë³í³éíî¿ àáî àíãóëÿðíî¿ áóäî-
âè º åëåêòðîô³ëüíà âíóòð³øíüîìîëåêóëÿðíà öèê-
ë³çàö³ÿ åêçîöèêë³÷íèõ àëêåí³ëüíèõ òà àëê³í³ëü-

íèõ ïîõ³äíèõ õ³íàçîë³íó [6–10]. Ââåäåííÿ äî ¿õ
ñêëàäó òðèãàëîãåíîòåëóðîâîãî ôðàãìåíòà ìîæå
ñóòòºâî ï³äâèùèòè ¿õí³ ö³íí³ âëàñòèâîñò³, áî
õàëüêîãåíîðãàí³÷í³ ñïîëóêè çàðåêîìåíäóâàëè
ñåáå ÿê ïåðñïåêòèâí³ á³îëîã³÷íî àêòèâí³ ðå÷î-
âèíè ç ð³çíîþ ôàðìàêîëîã³÷íîþ ä³ºþ [11].

Ìåòîþ äàíî¿ ðîáîòè ÿâëÿºòüñÿ ñèíòåç íî-
âèõ òåëóðîôóíêö³îíàë³çîâàíèõ êîíäåíñîâàíèõ
õ³íàçîë³í³â òà äîñë³äæåííÿ çàêîíîì³ðíîñòåé ðå-
àêö³é åëåêòðîô³ëüíî¿ ãåòåðîöèêë³çàö³¿ 3-ìåòèë-
(ôåí³ë)-2-(ïðîï-2-³í-1-³ëò³î)-7-(òðèôëóîðîìå-
òèë)õ³íàçîë³í-4(3H)-îí³â ç òàêèìè åëåêòðîô³ëü-
íèìè ðåàãåíòàìè ÿê òåòðàãàëîãåí³äè òåëóðó.
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Åêñïåðèìåíòàëüíà ÷àñòèíà

Ñïåêòðè ßÌÐ 1H (400 MHz) òà 13C (125 MHz)
îòðèìàíî íà ñïåêòðîìåòð³ Mercury-400 â³äíîñ-
íî ÒÌÑ. ²×-ñïåêòðè çàðåºñòðîâàíî íà ïðèëàä³
Jasco FTIR 4700. Òåìïåðàòóðè ïëàâëåííÿ âèçíà-
÷åí³ íà ïðèëàä³ Stuart SMP30. Åëåìåíòíèé àíàë³ç
âèêîíàíî íà ïðèëàä³ Elementar Vario MICRO.
3-Måòèë(ôåí³ë)-2-ò³îêñî-7-(òðèôëóîðîìåòèë)-
2,3-äèã³äðîõ³íàçîë³í-4(1H)-oíè 1, 2 ñèíòåçîâà-
íî çà ìåòîäèêîþ [12] ç âèêîðèñòàííÿì òðèåòè-
ëàì³íó â ÿêîñò³ ðîç÷èííèêà.

Ìåòîäèêà ñèíòåçó ò³îåòåð³â 3, 4
Äî 5 ììîëü 3-ìåòèë(ôåí³ë)-2-ò³îêñî-7-

(òðèôëóîðîìåòèë)-2,3-äèã³äðîõ³íàçîë³í-4(1H)-
oíó 1 àáî 2 äîäàþòü 6 ììîëü ÊÎÍ, ðîç÷èíåíîãî
ó 1 ìë âîäè ³ 20 ìë åòàíîëó. Ñóì³ø íàãð³âàþòü
äî ïîâíîãî ðîç÷èíåííÿ, äîäàþòü 6 ììîëü ïðî-
ïàðã³ë áðîì³äó. Ðåàêö³éíó ñóì³ø ïåðåì³øóþòü
2 ãîä ïðè ê³ìíàòí³é òåìïåðàòóð³. Îñàä ô³ëüòðó-
þòü, ñóøàòü ³ êðèñòàë³çóþòü ç åòàíîëó.

3-Måòèë-2-(ïðîï-2-³í-1-³ëò³î)-7-(òðèôëóî-
ðîìåòèë)õ³íàçîë³í-4(3H)-îí 3

Âèõ³ä 93%, Tïë 147–1480Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 3,26 (1Í, ñ, ÑH); 3,51 (3Í, ñ, NCH3);
4,19 (2Í, ä, J=2,8, SCH2); 7,72 (1Í, ä, J=8,4,
5-ArH); 7,84 (1Í, ñ, 8-ArH); 8,25 (1Í, ä, J=8,4,
6-ArH). Ñïåêòð ßÌÐ 13Í, d, ì.÷.: 20,4; 30,3; 74,3;
79,0; 121,5 (ä, J=25); 122,9; 123,0; 123,5
(ê, J=272,5); 128,3; 134,2 (ê, J=32,5); 146,5; 157,9;
159,9. Çíàéäåíî, %: C 52,27; H 2,98; N 9,31;
S 10,68. C13H9F3N2OS. Ðîçðàõîâàíî, %: C 52,35;
H 3,04; N 9,39; S 10,75.

3-Ôåí³ë-2-(ïðîï-2-³í-1-³ëò³î)-7-(òðèôëóîðî-
ìåòèë)õ³íàçîë³í-4(3H)-îí 4

Âèõ³ä 90%, Tïë 202–2040Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 3,24 (1Í, ñ, ÑH); 3,53 (3Í, ñ, NCH3);
4,21 (2Í, ä, J=2,8, SCH2); 7,32 (2Í, ä, J=6,0,
Ph); 7,46 (1Í, t, J=6,0, Ph); 7,52 (2Í, t, J=6,4,
Ph); 7,72 (1Í, ä, J=8,0, 5-ArH); 7,84 (1Í, ñ, 8-
ArH); 8,25 (1Í, ä, J=8,0, 6-ArH). Çíàéäåíî, %: C
59,93; H 2,98; N 7,68; S 8,81. C18H11F3N2OS. Ðîç-
ðàõîâàíî, %: C 60,00; H 3,08; N 7,77; S 8,90.

Ìåòîäèêà ñèíòåçó ãàëîãåí³ä³â 4-ìåòèë-
(ôåí³ë)-5-oêñî-1-((òðèãàëîãåíîòåëàí³ë)ìåòèë³-
äåí)-8-(òðèôëóîðîìåòèë)-1,2,4,5-òåòðàã³äðîò³-
àçîëî[3,2-a]õ³íàçîë³í-10-³þ 5–7

Äî ðîç÷èíó 2 ììîëü 3-ìåòèë(ôåí³ë)-2-
(ïðîï-2-³í-1-³ëò³î)-7-(òðèôëóîðîìåòèë)õ³íà-
çîë³í-4(3H)-îíó 3 àáî 4 ó 20 ìë ëüîäÿíî¿ îöòî-
âî¿ êèñëîòè ïðèêàïóþòü ïðè ïîñò³éíîìó ïåðå-
ì³øóâàíí³ ðîç÷èí, îäåðæàíèé ç ä³îêñèäó òåëóðó
(2 ììîëü) òà øåñòèêðàòíî¿ ê³ëüêîñò³ êîíöåíòðî-
âàíî¿ ãàëîãåíîâîäíåâî¿ êèñëîòè ó 10 ìë ëüîäÿ-
íî¿ îöòîâî¿ êèñëîòè. Ñóì³ø ïåðåì³øóþòü ïðî-

òÿãîì 24 ãîäèí. Îñàä ô³ëüòðóþòü òà ïðîìèâàþòü
ëüîäÿíîþ îöòîâîþ êèñëîòîþ.

Õëîðèä 4-ìåòèë-5-oêñî-1-((òðèõëîðîòåëà-
í³ë)ìåòèë³äåí)-8-(òðèôëóîðîìåòèë)-1,2,4,5-òåò-
ðàã³äðîò³àçîëî[3,2-a]õ³íàçîë³í-10-³þ 5

Âèõ³ä 86%, Tïë 190–2000Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 3,32 (3Í, ñ, NCH3); 4,73 (1Í, ä, J=16,8,
SCH2); 5,09 (1Í, ä, J=16,8, SCH2); 7,63 (1Í, ä,
J=8,0, 5-ArH); 7,81 (1Í, ñ, =CHTeCl3); 8,16 (1Í,
ñ, 8-ArH); 8,23 (1Í, ä, J=8,0, 6-ArH). Çíàéäåíî,
%: C 27,40; H 1,53; N 4,85; S 5,56.
C13H9Cl4F3N2OSTe. Ðîçðàõîâàíî, %: C 27,51; H
1,60; N 4,93; S 5,65.

Áðîì³ä 4-ìåòèë-5-oêñî-1-((òðèáðîìîòåëà-
í³ë)ìåòèë³äåí)-8-(òðèôëóîðîìåòèë)-1,2,4,5-òåò-
ðàã³äðîò³àçîëî[3,2-a]õ³íàçîë³í-10-³þ 6

Âèõ³ä 79%, Tïë 241–2430Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 3,32 (3Í, ñ, NCH3); 4,86 (1Í, ä, J=16,4,
SCH2); 5,16 (1Í, ä, J=16,4, SCH2); 7,63 (1Í, ä,
J=8,0, 5-ArH); 7,81 (1Í, ñ, =CHTeBr3); 8,22 (1Í,
ñ, 8-ArH); 8,24 (1Í, ä, J=8,0, 6-ArH). Ñïåêòð
ßÌÐ 13Ñ, , ì.÷.: 27,9; 38,5; 111,8; 117,9; 119,4
(ä, J=2,5); 123,4 (ê, J=272,5); 129,4; 134,6 (ê,
J=31,2); 140,0; 140,6; 148,6; 151,6; 160,7. Çíàéäå-
íî, %: C 20,83; H 1,26; N 3,67; S 4,20.
C13H9Br4F3N2OSTe. Ðîçðàõîâàíî, %: C 20,94; H
1,22; N 3,76; S 4,30.

Áðîì³ä 5-oêñî-4-ôåí³ë-1-((òðèáðîìîòåëàí³ë)-
ìåòèë³äåí)-8-(òðèôëóîðîìåòèë)-1,2,4,5-òåòðàã-
³äðîò³àçîëî[3,2-a]õ³íàçîë³í-10-³þ 7

Âèõ³ä 73%, Tïë 255–2570Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 4,87 (1Í, ä, J=14,8, SCH2); 5,11 (1Í, ä,
J=14,8, SCH2); 7,34 (2Í, ä, J=6,0, Ph); 7,44 (1Í,
t, J=6,0, Ph); 7,50 (2Í, t, J=6,0, Ph); 7,65 (1Í, ä,
J=6,8; 5-ArH); 7,85 (1Í, ñ, =CHTeBr3); 8,24 (1Í,
ä, J=6,8; 6-ArH); 8,26 (1Í, ñ, 8-ArH). Çíàéäåíî,
%: C 26,70; H 1,26; N 3,35; S 3,88.
C18H11Br4F3N2OSTe. Ðîçðàõîâàíî, %: C 26,77; H
1,37; N 3,47; S 3,97.

Ðåçóëüòàòè òà îáãîâîðåííÿ

Îá’ºêòîì äîñë³äæåííÿ âèáðàíî 3-ìåòèë-
(ôåí³ë)-2-(ïðîï-2-³í-1-³ëò³î)-7-(òðèôëóîðîìåòè-
ë)õ³íàçîë³í-4(3H)-îíè 3, 4, ÿê³ îäåðæóâàëè ðå-
àêö³ºþ àëê³ëóâàííÿ 3-ìåòèë(ôåí³ë)-2-ò³îêñî-7-
(òðèôëóîðîìåòèë)-2,3-äèã³äðîõ³íàçîë³í-4(1H)-
oí³â 1, 2 ïðîïàðã³ëáðîì³äîì â ñïèðòîâî-ëóæíî-
ìó ñåðåäîâèù³ (ñõåìà 1). Áóäîâó ò³îåòåð³â 3, 4
áóëî çàïðîïîíîâàíî íà îñíîâ³ äàíèõ ßÌÐ 1Í òà
13Ñ. Òàê, â ñïåêòð³ ÏÌÐ ñïîëóêè 3 ñë³ä â³äì³òè-
òè â³äñóòí³ñòü ñèãíàëó ò³îàì³äíîãî ïðîòîíà, íà-
òîì³ñòü ïîÿâà ñèíãëåòó ïðè 3,26 ì.÷. ìåò³íîâîãî
ïðîòîíó òà äóáëåòíîãî ñèãíàëó ïðè 4.19 ì.÷. SCH2

ãðóïè ñâ³ä÷èòü ïðî óòâîðåííÿ ò³îåòåð³â 3, 4.
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Ñõåìà 1

3-Ìåòèë(ôåí³ë)-2-(ïðîï-2-³í-1-³ëò³î)-7-
(òðèôëóîðîìåòèë)õ³íàçîë³í-4(3H)-îíè 3, 4 ìà-
þòü äâà íóêëåîô³ëüí³ öåíòðè äëÿ àòàêè åëåê-
òðîô³ëüíèõ ðåàãåíò³â – êðàòíèé ÑÑ çâ’ÿçîê òà
åíäîöèêë³÷íèé àòîì í³òðîãåíó â ïîëîæåíí³ 1
õ³íàçîë³íîâîãî öèêëó.

Âèêîðèñòàííÿ òåòðàãàëîãåí³ä³â òåëóðó â
ðåàêö³¿ ç 3-ìåòèë(ôåí³ë)-2-(ïðîï-2-³í-1-³ëò³î)-
7-(òðèôëóîðîìåòèë)õ³íàçîë³í-4(3H)-îíàìè 3, 4
ïåðåäáà÷àº óòâîðåííÿ ïîòåíö³éíî á³îëîã³÷íî
àêòèâíèõ òåëóðîôóíêö³îíàë³çîâàíèõ ïîë³ÿäåðíèõ
õ³íàçîë³í³â. Òåòðàãàëîãåí³äè òåëóðó îäåðæóâàëè
in situ âçàºìîä³ºþ ä³îêñèäó òåëóðó ç 6-êðàòíèì
íàäëèøêîì â³äïîâ³äíî¿ ãàëîãåíîâîäíåâî¿ êèñëî-
òè. Ïðîò³êàííÿ ðåàêö³¿ ì³æ ò³îåòåðîì 3 òà òåòðà-
ãàëîãåí³äàìè òåëóðó â ñåðåäîâèù³ õëîðîôîðìó
ïðè ê³ìíàòí³é òåìïåðàòóð³ òà ïîñò³éíîìó ïåðå-
ì³øóâàíí³ ðåàãåíò³â (8–48 ãîä) ïðèâîäèòü äî óò-
âîðåííÿ ñóì³ø³ ïðîäóêò³â öèêë³çàö³¿ òà âèõ³ä-
íèõ ò³îåòåð³â 3, 4. Íàéá³ëüø îïòèìàëüíèìè óìî-
âàìè ïðîâåäåííÿ ðåàêö³¿ âèÿâèëîñü âèêîðèñòàí-
íÿ ëüîäÿíî¿ îöòîâî¿ êèñëîòè ÿê ðîç÷èííèêà òà
ïåðåì³øóâàííÿ ðåàêö³éíî¿ ñóì³ø³ ïðè ê³ìíàòí³é
òåìïåðàòóð³ ïðîòÿãîì 24 ãîäèí (ñõåìà 2). Âñòà-

íîâëåíî, ùî 3-ìåòèëçàì³ùåíèé ò³îåòåð 3 ïðè
âçàºìîä³¿ ç òåòðàãàëîãåí³äàìè òåëóðó ðåã³îñåëåê-
òèâíî àíåëþº ò³àçîë³íîâèé öèêë äî îñòîâó õ³íà-
çîë³íà ç óòâîðåííÿì ãàëîãåí³ä³â 4-ìåòèë-5-oêñî-
1-((òðèãàëîãåíîòåëàí³ë)ìåòèë³äåí)-8-(òðèôëó-
îðîìåòèë)-1,2,4,5-òåòðàã³äðîò³àçîëî[3,2-a]õ³íà-
çîë³í-10-³þ 5, 6 àíãóëÿðíî¿ áóäîâè.

TeO 2 + 6HHal
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N
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S

R

F3C
3, 4
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N

O

R

F3C

5-7
S

HC

TeHal 3

Hal-

Hal= Cl(5), Br(6, 7)

R= Me(3, 5, 6), Ph(4, 7)

Ñõåìà 2

Áóäîâó ñïîëóê 5, 6 ï³äòâåðäæåíî äàíèìè
ñïåêòð³â ßÌÐ 1Í òà 13Ñ, à ñêëàä – åëåìåíòíèì
àíàë³çîì. Â ñïåêòð³ ÏÌÐ ñïîëóêè 6 ñë³ä â³äì³òè-
òè â³äñóòí³ñòü ñèãíàëó ïðîòîíà ìåò³íîâî¿ ãðóïè.
Íàòîì³ñòü, ïîÿâà â ñëàáêîìó ïîë³ ñïåêòðà ñèã-
íàëó ïðîòîíà òðèáðîìîòåëóðîìåòèë³äåíîâî¿ ãðó-
ïè ïðè 7,81 ì.÷, ñâ³ä÷èòü ïðî ïðîõîäæåííÿ òå-
ëóðî-³íäóêîâàíî¿ öèêë³çàö³¿ ³ç çàëó÷åííÿì àòî-
ìà í³òðîãåíó â ïîëîæåíí³ 3 õ³íàçîë³íîâîãî öèê-
ëó. Ñèãíàëè ïðîòîí³â SCH2 ãðóïè òàêîæ çàçíà-
þòü ñëàáîïîëüíîãî çì³ùåííÿ ³ ïðîÿâëÿþòüñÿ â
ñïåêòð³ ó âèãëÿä³ äâîõ äóáëåò³â ïðè 4.86 ì.÷. òà
5,16 ì.÷. ç êîíñòàíòîþ ñï³í-ñï³íîâî¿ âçàºìîä³¿
16,4 Ãö.

Ââåäåííÿ ôåí³ëüíîãî çàì³ñíèêà â ïîëîæåí-
íÿ 3 ò³îåòåðó 4 íå âïëèâàº íà ðåã³îñåëåêòèâí³ñòü
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òåëóðîãàëîãåíóâàííÿ 3-ôåí³ë-2-(ïðîï-2-³í-1-
³ëò³î)-7-(òðèôëóîðîìåòèë)õ³íàçîë³í-4(3H)-îíó.
Âñòàíîâëåíî, ùî òåëóðî-³íäóêîâàíà öèêë³çàö³ÿ
òåòðàáðîì³äîì òåëóðó ò³îåòåðó 4 â ñåðåäîâèù³
ëüîäÿíî¿ îöòîâî¿ êèñëîòè â³äáóâàºòüñÿ ç óòâî-
ðåííÿì ò³àçîëîõ³íàçîë³íîâî¿ ñèñòåìè àíãóëÿðíî¿
áóäîâè ó âèãëÿä³ áðîì³äó 5-oêñî-4-ôåí³ë-1-((òðè-
ãàëîãåíîòåëàí³ë)ìåòèë³äåí)-8-(òðèôëóîðîìå-
òèë)-1,2,4,5-òåòðàã³äðîò³àçîëî[3,2-a]õ³íàçîë³í-10-
³þ 7. Ñïåêòðàëüí³ äàí³ ñîë³ 7 äîáðå êîðåëþþòü
³ç ñïåêòðàëüíèìè äàíèìè 4-ìåòèë çàì³ùåíèõ
ñîëåé 5, 6.

Íà îñíîâ³ îäåðæàíèõ åêñïåðèìåíòàëüíèõ
äàíèõ ìîæíà çàïðîïîíóâàòè ³ìîâ³ðíèé ìåõàí³çì
óòâîðåííÿ ñïîëóê 5–7 (ñõåìà 3): ñïî÷àòêó óòâî-
ðþºòüñÿ -êîìïëåêñ òåòðàãàëîãåí³äó òåëóðó ç
êðàòíèì çâ’ÿçêîì àëê³í³ëüíîãî ôðàãìåíòó, ÿêèé
ïåðåòâîðþºòüñÿ ó òåëóðîí³ºâèé êàò³îí À, ÿêèé
çíàõîäèòüñÿ â ð³âíîâàç³ ç êàðáîêàò³îíîì Â. Äàë³
â³äáóâàºòüñÿ àòàêà ïàðè åëåêòðîí³â àòîìà í³òðî-
ãåíó íà äðóãèé àòîì êàðáîíó À ÷è Â ³ç çàìèêàí-
íÿì ò³àçîë³íîâîãî öèêëó ç óòâîðåííÿì ïðîäóêò³â
öèêë³çàö³¿ 5–7, ÿê³ ì³ñòÿòü åêçîöèêë³÷íó òðèãà-
ëîãåíîìåòèë³äåíîâó ãðóïó.

Ñë³ä â³äì³òèòè, ùî çã³äíî ç³ ñïåêòðàëüíè-
ìè äàíèìè óòâîðþºòüñÿ îäèí êîíô³ãóðàö³éíèé
³çîìåð. Âèõîäÿ÷è ç çàïðîïîíîâàíîãî ìåõàí³çìó
òåëóðî-³íäóêîâàíî¿ öèêë³çàö³¿ òà âåëè÷èíè
õ³ì³÷íîãî çñóâó ñèãíàëó ïðîòîíà òðèãàëîãåíîòå-
ëóðîìåòèë³äåíîâî¿ ãðóïè â ñïåêòð³ ßÌÐ 1Í
(7,81–7,85 ì.÷.), ìîæíà ïðèïóñòèòè, ùî â ðå-
çóëüòàò³ ðåàêö³¿ óòâîðþþòüñÿ Å-³çîìåðè ãàëî-
ãåí³ä³â 5–7.

Âèñíîâêè

Âèâ÷åíî ðåã³îñåëåêòèâí³ñòü ïðîöåñó åëåê-
òðîô³ëüíî¿ öèêë³çàö³¿ 3-ìåòèë(ôåí³ë)-2-(ïðîï-2-
³í-1-³ëò³î)-7-(òðèôëóîðîìåòèë)õ³íàçîë³í-4(3H)-
îí³â ï³ä ä³ºþ òåòðàãàëîãåí³ä³â òåëóðó ³ îäåðæàíî
ïîòåíö³éíî á³îëîã³÷íî àêòèâí³ ñîë³ òåëóðîôóí-
êö³îíàë³çîâàíèõ ò³àçîë³íîõ³íàçîë³í³â àíãóëÿðíî¿
áóäîâè. Ïîêàçàíî, ùî ïðèðîäà ãàëîãåíó â åëåê-
òðîô³ëüíîìó ðåàãåíò³ òà ïðèðîäà çàì³ñíèêà â
ïîëîæåíí³ 3 õ³íàçîë³íó íå âïëèâàþòü íà ðåã³î-
ñåëåêòèâí³ñòü ïðîöåñó òåëóðî-³íäóêîâàíî¿ öèê-
ë³çàö³¿.
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ELECTROPHILIC CYCLIZATION OF PROPARGYL
THIOETHERS OF 3-METHYL(PHENYL)-2-(PROP-2-YN-
1-YLTHIO)-7-(TRIFLUOROMETHYL)QUINAZOLIN-
4(3H)-ONES BY TELLURIUM TETRAHALIDES

D.Zh. Kut, M.M. Kut, M.Yu. Onysko *, V.G. Lendel

Uzhhorod National University, Uzhhorod, Ukraine
* e-mail: muonysko@gmail.com

The paper presents the results of the study of the process
of electrophilic intramolecular cyclization of 3-methyl(phenyl)-
2-(prop-2-yn-1-ylthio)-7-(trifluoromethyl)quinazolin-4(3H)-ones
by tellurium tetrahalides. 3-Methyl(phenyl)-2-(prop-2-yn-1-
ylthio)-7-(trifluoromethyl)quinazolin-4(3H)-ones were prepared
by the alkylation of the corresponding thions with propargyl
bromide in an alkaline alcohol medium. It is found that the
interaction of propargyl thioethers of 3-substituted 2-thioxo-7-
(trifluoromethyl)-2,3-dihydroquinazolin-4(1H)-ones with
tellurium tetrahalides, which were obtained in situ from tellurium
dioxide and six equivalents of corresponding concentrated
hydrohalic acid, leads to the formation of halides of angular 4-
methyl(phenyl)-5-oxo-1-((trihalotellanyl)methylidene)-8-
(trifluoromethyl)-1,2,4,5-tetrahydrothiazolo[3,2-a]quinazolin-10-
iums. The most optimal conditions for the tellurium-induced
electrophilic heterocyclization of propargyl thioethers with
tellurium terahalides are the use of glacial acetic acid as a solvent
and stirring of the reaction mixture at room temperature for 24
hours. It is found that the electrophilic cyclization of 3-
methyl(phenyl)-2-(prop-2-yn-1-ylthio)-7-(trifluoromethyl)-
quinazolin-4(3H)-ones by tellurium tetrahalides occurs
stereoselectively with the formation of one configurational isomer.
The influence of the nature of halogen in the electrophilic reagent
and the substituent in position 3 of quinazoline is examined and
it is found that these factors do not affect the regioselectivity of
the electrophilic intramolecular cyclization process. As a result
of the conducted study, potentially biologically active salts of
tellurofunctionalized thiazolinoquinazolines of angular structure
were received.

Keywords: electrophilic intramolecular cyclization;
tellurium tetrahalides; 2-propynylthioquinazolin-4-ones;
regioselectivity; halides of 4-methyl(phenyl)-5-oxo-1-
((trihalotellanyl)methylidene)-8-(trifluoromethyl)-1,2,4,5-
tetrahydrothiazolo[3,2-a]quinazolin-10-ium.
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