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ÃÎÑÒÐÀ ÒÎÊÑÈ×Í²ÑÒÜ ÄÅßÊÈÕ S-
ÇÀÌ²ÙÅÍÍÈÕ  5-(ÃÅÒÅÐÈË)-2Í-1,2,4-
ÒÐÈÀÇÎË-3-Ò²ÎÍ²Â ÒÀ 5-(ÃÅÒÅÐÈË)-4-
ÀÐÈË-4Í-1,2,4-ÒÐÈÀÇÎË-3-Ò²ÎÍ²Â

Ðåçþìå. Çà îñòàíí³ ðîêè ñòð³ìêî çá³ëüøóºòüñÿ ê³ëüê³ñòü ïóáë³-

êàö³é â³ò÷èçíÿíèõ òà ³íîçåìíèõ ó÷åíèõ, ïðèñâÿ÷åíèõ âèâ÷åííþ

õ³ì³÷íèõ ³ á³îëîã³÷íèõ âëàñòèâîñòåé ïîõ³äíèõ 1,2,4-òðèàçîë-3-

ò³îí³â. Ë³òåðàòóðí³ äæåðåëà ñâ³ä÷àòü, ùî ïîõ³äí³ äàíî¿ ãåòå-

ðîöèêë³÷íî¿ ñèñòåìè â³äíîñÿòüñÿ äî êëàñó ìàëîòîêñè÷íèõ àáî

ïðàêòè÷íî íåòîêñè÷íèõ ñïîëóê. Êëþ÷îâèì åòàïîì íà øëÿõó

ïîøóêó á³îëîã³÷íî àêòèâíèõ ñòðóêòóð º äîñë³äæåííÿ ãîñòðî¿

òîêñè÷íîñò³ íîâèõ ìîëåêóë.  ²íòåðåñ âèêëèêàº óçàãàëüíåííÿ

ðåçóëüòàò³â íîâèõ åêñïåðèìåíòàëüíèõ äàíèõ ùîäî äîñë³äæåííÿ

ãîñòðî¿ òîêñè÷íîñò³ S-çàì³ùåííèõ  5-(ãåòåðèë)-2H-1,2,4-

òðèàçîë-3-ò³îí³â òà 5-(ãåòåðèë)-4-àðèë-4H-1,2,4-òðèàçîë-3-

ò³îí³â.

Êëþ÷îâ³ ñëîâà: S-ïîõ³äí³ 1,2,4-

òðèàçîë-3-ò³îí³â, ãîñòðà òîê-

ñè÷í³ñòü, âçàºìîçâ'ÿçîê "áóäîâà-

òîêñè÷í³ñòü"

Âñòóï

Í³òðîãåíâì³ñí³ ãåòåðîöèêë³÷í³ ñèñòåìè º ïåð-
ñïåêòèâíèìè ç òî÷êè çîðó óìîâè ïîøóêó íà ¿õ
îñíîâ³ ôàðìàêîëîã³÷íî àêòèâíèõ ìîëåêóë.

Ïðè äèçàéí³ íîâèõ á³îëîã³÷íî àêòèâíèõ ðå÷î-
âèí â ¿õ ñòðóêòóðè ÷àñòî âêëþ÷àþòü ÿäðî 1,2,4-
òðèàçîëó [1] çàâäÿêè éîãî íåâåëèêèì ðîçì³ðàì ³
ïîçèòèâíîìó âïëèâó íà ðîç÷èíí³ñòü ó âîä³. Ãå-
òåðîöèêë³÷íà ñèñòåìà 1,2,4-òðèàçîëó ïðèñóòíÿ â
ñòðóêòóðàõ â³äîìèõ ïðîòèâ³ðóñíèõ (ðèáàâ³ðèí),
ïðîòèãðèáêîâèõ (ôëóêîíàçîë), ñíîä³éíèõ (òð³àçî-
ëàì) ïðåïàðàò³â. Âèá³ð ìåòîäó ñèíòåçó çàçíà-
÷åíèõ ñïîëóê âèçíà÷àºòüñÿ íå ëèøå íàáîðîì
çàì³ñíèê³â â 1,2,4 - òðèàçîëüíîìó ê³ëüö³, àëå ³
ìîæëèâîñòÿìè ðåàë³çàö³¿ ¿õ ñèíòåçó. Ñàìå çàâ-
äÿêè øèðîêîìó ñïåêòðó á³îëîã³÷íî¿ àêòèâíîñò³
ñïîëóêè, ÿê³ ì³ñòÿòü ÿäðî 1,2,4 - òðèàçîëó öÿ ñèñ-
òåìà ïðèâàáëèâà äëÿ ðîçðîáêè ìåòîäîëîã³¿
ñèíòåçó ³ ñòâîðåíîþ êîìá³íàòîðíèõ "á³áë³îòåê"
ïåðñïåêòèâíèõ ìîëåêóë. Ë³òåðàòóðí³ äæåðåëà
ñâ³ä÷àòü, ùî ïîõ³äí³ 1,2,4 - òðèàçîëó º ìàëîòîê-
ñè÷íèìè àáî ïðàêòè÷íî íåòîêñè÷íèìè ñïîëóêàìè
[2, 6, 8, 13].

Ìåòà äîñë³äæåííÿ çä³éñíèòè àíàë³ç â³äîìèõ
ë³òåðàòóðíèõ äæåðåë ùîäî ãîñòðî¿ òîêñè÷íîñò³
íîâèõ S-ïîõ³äíèõ 1,2,4-òð³àçîëó, âñòàíîâëåííÿ  çà-
êîíîì³ðíîñòåé ì³æ òîêñè÷í³ñòþ çàçíà÷åíèõ ñïî-
ëóê òà ¿õ áóäîâîþ.

Â³ò÷èçíÿí³ ó÷åí³ äîâîäÿòü, ùî ÿäðî 1,2,4-
òðèàçîëó º ïåðñïåêòèâíîþ îñíîâîþ ñòâîðåííÿ
íîâèõ ë³êàðñüêèõ çàñîá³â [3-5, 14, 15 ]. Ïîõ³äí³
çàçíà÷åíî¿ ñèñòåìè çà êëàñèô³êàö³ºþ Ñèäîðîâà
â³äíîñÿòüñÿ äî êëàñó ìàëîòîêñè÷íèõ àáî

ïðàêòè÷íî íåòîêñè÷íèõ ñïîëóê [7, 8, 10, 18].
Àâòîðàìè âñòàíîâëåíî, ùî íà âåëè÷èíó

òîêñè÷íîñò³ ñïîëóê âïëèâàþòü, ÿê çàì³ñíèêè á³ëÿ
àòîìà ñóëüôóðó, òàê ³ çàì³ñíèêè â ÿäð³ 1,2,4-
òðèàçîëó [2, 5, 9]. Â ïóáë³êàö³ÿõ ó÷åí³ äîñë³ä-
æóþòü ãîñòðó òîêñè÷í³ñòü äåÿêèõ àëê³ëïîõ³äíèõ
5-(ãåòåðèë)-2Í-1,2,4-òðèàçîë-3-ò³îí³â [2, 8, 9 ].
Âñòàíîâëåíî, ùî ïîêàçíèê ãîñòðî¿ òîêñè÷í³ñò³
çàçíà÷åíèõ àëê³ëïîõ³äíèõ çíàõîäèòüñÿ â ìåæàõ
1420-295ìã/êã [2, 8, 15]. Ïðè÷îìó íà ãîñòðó òîê-
ñè÷í³ñòü öèõ ñïîëóê âïëèâàº äîâæèíà àëê³ëüíîãî
ðàäèêàëó òà õàðàêòåð çàì³ñíèêà á³ëÿ àòîìà
ñóëüôóðó. Ïîäîâæåííÿ àëê³ëüíîãî ðàäèêàëó ïî
ò³î-ãðóï³ ïðèçâîäèòü äî äåÿêîãî ï³äâèùåííÿ
òîêñè÷íîñò³ ðå÷îâèí [2, 8]. Ïåðåõ³ä äî 3-àëê³ëò³î-
5 - ( ãåòåðèë) -4 - àðèë -4Í-1 ,2 ,4 - òðèàçîë ³â
ñóïðîâîäæóºòüñÿ ï³äâèùåííÿì òîêñè÷íîñò³ [2, 8,
15, 16]. Ãîñòðà òîêñè÷í³ñòü öèõ ñïîëóê çíàõî-
äèòüñÿ â ìåæàõ 850-330 ìã/êã. Ïåðåõ³ä äî 3-(2,4-
äèí³òðîôåí³ë)-ò³î-5-(ãåòåðèë)-4-àðèë-4Í-1,2,4-
òðèàçîë³â ï³äâèùóº òîêñè÷í³ñòü ñïîëóê [2, 8, 15].
Ðå÷îâèíè öüîãî êëàñó º íàéá³ëüø òîêñè÷íèìè.

Â³äîìî, ùî íàÿâí³ñòü êàðáîí³ëüíî¿ ãðóïè çìåí-
øóº òîêñè÷í³ñòü ïîõ³äíèõ  1,2,4-òðèàçîëó [2, 12,
17, 18]. Ïåðåõ³ä äî êåòîí³â ñóïðîâîäæóºòüñÿ
çìåíøåííÿì òîêñè÷íîñò³ ñïîëóê â ìåæàõ 900-
295 ìã/êã. Íà âåëè÷èíó òîêñè÷íîñò³ öèõ ðå÷îâèí
âïëèâàþòü çàì³ñíèêè ó ôåí³ëüíîìó ðàäèêàë³
çàëèøêó êåòîíó [4, 5-7, 9]. Òàê, ââåäåííÿ â ïîëî-
æåííÿ ÷îòèðè öüîãî çàì³ñíèêà àòîìó Õëîðó çìåí-
øóº, à í³òðîãðóïè ï³äâèùóº òîêñè÷í³ñòü ñïîëóê
[2]. Òàêîæ, êîëè çàì³ñíèêîì â ïîëîæåíí³ ÷îòèðè
ÿäðà 1,2,4-òðèàçîëó º ôåí³ëüíà ãðóïà, òîêñè÷í³ñòü
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ð³çêî çðîñòàº ³ ñêëàäàº 376 ìã/êã [8, 15].
Â³äíîâëåííÿ êàðáîí³ëüíî¿ ãðóïè ï³äâèùóº á³î-

ëîã³÷íó àêòèâí³ñòü [15]. Ãîñòðà òîêñè÷í³ñòü 2( 5-
ãåòåðèë)-2Í-1,2,4-òðèàçîë-3-³ëò³î-1-àðèëåòàíîë³â
òà 2(5-ãåòåðèë)-4-àðèë-4Í-1,2,4-òðèàçîë-3-³ëò³î-1-
àðèëåòàíîë³â çíàõîäèòüñÿ â ìåæàõ 714-430 ìã/êã
[2], ùî ñâ³ä÷èòü ïðî òå, ùî âîíè ïðàêòè÷íî íå
òîêñè÷í³. Â³ä÷óòíèõ çàêîíîì³ðíîñòåé çì³íè
ãîñòðî¿ òîêñè÷íîñò³ â äàíîìó ðÿä³ íå ñïîñòåð³-
ãàºòüñÿ.

Öèêë³çàö³ÿ 2(5-ãåòåðèë)-2Í-1,2,4-òðèàçîë-3-
³ëò³î-1-àðèëåòàíîí³â â ïîõ³äí³ 2-(ãåòåðèë)-6-àðèë-
ò³àçîëî[3,2-â][1,2,4]-òðèàçîëè ñóïðîâîäæóºòüñÿ â
äàíîìó âèïàäêó äåÿêèì ï³äâèùåííÿì òîêñè÷-
íîñò³ [2, 8, 15]. Íåîáõ³äíî òàêîæ â³äì³òèòè, ùî
õàðàêòåð çàì³ñíèêà â øîñòîìó ïîëîæåíí³ ñóòòºâî
íå âïëèâàº íà ïîêàçíèêè ãîñòðî¿ òîêñè÷íîñò³. Òàê
ðÿä ñïîëóê ìàþòü îäíàêîâ³ ïîêàçíèêè ãîñòðî¿
òîêñè÷íîñò³. Äåÿêå çìåíøåííÿ òîêñè÷íîñò³ ñïîñ-
òåð³ãàþòüñÿ ó 2-(ãåòåðèë)-6-ôåí³ë-ò³àçîëî-[3,2-
â][1,2,4]-òðèàçîë³â, ÿê³ íå ìàþòü çàì³ñíèê³â ó ôå-
í³ëüíîìó ðàäèêàë³ ò³àçîëüíîãî ê³ëüöÿ.

Ñë³ä çàóâàæèòè, ùî 2(5-ãåòåðèë)-4-àðèë-1,2,4-
òðèàçîë-3-³ëò³îàöåòàòí³ êèñëîòè á³ëüø òîêñè÷í³,
í³æ ¿õ åñòåðè [8, 15]. Ïîäîâæåííÿ åñòåðîâîãî
ðàäèêàëó, àáî ââåäåííÿ àðîìàòè÷íîãî ðàäèêàëó â
÷åòâåðòå ïîëîæåííÿ ÿäðà 1,2,4-òðèàçîëó ïðèç-
âîäèòü äî íåçíà÷íîãî ï³äâèùåííÿ ãîñòðî¿ òîêñè÷-
íîñò³ [4, 6, 14].

ßê ³ â ³íøèõ âèïàäêàõ, ñîë³ 2(5-ãåòåðèë)-4-
àðèë-1,2,4-òðèàçîë-3-³ëò³îàöåòàòíèõ êèñëîò ìåíø
òîêñè÷í³ í³æ ¿õ êèñëîòè [2, 3, 11, 15]. Ãîñòðà òîê-
ñè÷í³ñòü ñèíòåçîâàíèõ ñîëåé çíàõîäèòüñÿ â ìå-
æàõ 1790-283 ìã/êã. Âñòàíîâëåíî, ùî ââåäåííÿ
àðîìàòè÷íèõ ðàäèêàë³â â ÷åòâåðòå ïîëîæåííÿ
ìîëåêóëè 1,2,4-òðèàçîëó íåçíà÷íî ï³äâèøóº ãîñòðó
òîêñè÷í³ñòü. Àëå â ö³ëîìó, ñîë³ 2(5-ãåòåðèë)-4-
àðèë-1,2,4-òðèàçîë-3-³ëò³îàöåòàòíèõ êèñëîò ïðàê-
òè÷íî íåòîêñè÷í³ ñïîëóêè.

Ïåðåõ³ä â³ä â³äïîâ³äíèõ ò³îàöåòàòíèõ êèñëîò
äî ã³äðàçèä³â òà àì³ä³â çìåíüøóº ãîñòðó òîêñè÷-
í³ñòü [2, 8, 13]. Íàéìåíø òîêñè÷íîþ ñïîëóêîþ º
2-(5-ãåòåðèë)-2Í-1,2,4-òðèàçîë-3-³ëò³î)-N,N-á³ñ(2-
ã³äðîêñèåòèë)àöåòàì³äè. Ãîñòðà òîêñè÷í³ñòü 2-(5-
(ãåòåðèë)-2Í-1,2,4-òðèàçîë-3-³ëò³î)-N,N-
äèåòèëàöåòàì³ä³â òà 2-(5-ãåòåðèë)-2Í-1,2,4-òðèà-
çîë-3-³ëò³î) àöåòàì³ä³â äîð³âíþº áëèçüêî 920 ìã/
êã òà 870 ìã/êã â³äïîâ³äíî. Òàêîæ íåçíà÷íå ï³äâè-
ùåííÿ ãîñòðî¿ òîêñè÷íîñò³ ñïîñòåð³ãàºòüñÿ ïðè
ââåäåíí³ ôåí³ëüíîãî ðàäèêàëó â ìîëåêóëó 1,2,4-
òðèàçîëó [14, 15, 17].

Ïåðåõ³ä äî ³ë³äåíïîõ³äíèõ 2-[5-(ãåòåðèë)-2Í-
1,2,4-òðèàçîë-3-³ëò³î]-àöåòîã³äãàçèä³â ñóïðîâîä-
æóºòüñÿ äåÿêèì çíèæåííÿì òîêñè÷íîñò³ ñïîëóê,
ùî ïîÿñíþºòüñÿ ìåíøîþ ðîç÷èíí³ñòþ öèõ

ñïîëóê. Íåîáõ³äíî òàêîæ â³äì³òèòè, ùî ââåäåííÿ
â çàëèøîê àëüäåã³ä³â í³òðîãðóïè â ìåòà- àáî ïàðà
ïîëîæåííÿ, ï³äâèùóº òîêñè÷í³ñòü öèõ ñïîëóê.

Ùî ñòîñóºòüñÿ 2-(ãåòåðèë)-5-³ë³äåíò³àçîëî-
[3,2-â]-1,2,4-òðèàçîë-6(5Í)-îí³â [2, 8, 15], òî öå
íàéìåíø òîêñè÷í³ ñïîëóêè öüîãî ðÿäó, ¿õ ËÄ50
çíàõîäèòñÿ â ìåæàõ 661-1420 ìã/êã, ùî òàêîæ
ìîæíà ïîÿñíèòè âàæêîþ ðîç÷èíí³ñòþ îòðèìàíèõ
ðå÷îâèí. Âåëè÷èíà òîêñè÷íîñò³ ³ë³äåíã³äðàçèä³â
çàëåæèòü â³ä õàðàêòåðó çàì³ñíèêà ïðè àðîìàòè÷-
íîìó ôðàãìåíò³ çàëèøêó àëüäåã³äó, ùî çíà-
õîäèòñÿ â ïîëîæåíí³ ï’ÿòü. Òàê, ÿêùî â äðóãîìó
ïîëîæåíí³ ò³àçîëîòðèàçîëüíîãî á³öèêëó çàì³ñ-
íèêîì º ÿäðî ôóðèíó, òî ââåäåííÿ ìåòîêñèëüíèõ
ãðóï àáî ã³äðîêñèëüíî¿ ãðóïè â çàëèøîê àëüäåã³äó,
ï³äâèùóº òîêñè÷í³ñòü ñïîëóê [2, 8].

Âèñíîâîê

Ïðîâåäåíî óçàãàëüíåííÿ â³äîìèõ ë³òåðàòóðíèõ
äæåðåë ñòîñîâíî äîñë³äæåííÿ ãîñòðî¿ òîê-
ñè÷íîñò³ íîâèõ S-ïîõ³äíèõ 1,2,4-òðèàçîë-3-ò³îí³â ³ç
çàëèøêàìè ãåòåðîöèêë³÷íèõ òà àðîìàòè÷íèõ
ôðàãìåíò³â. Âñòàíîâëåí³ çàêîíîì³ðíîñò³ ì³æ áó-
äîâîþ ñèíòåçîâàíèõ ñïîëóê òà ¿õ ãîñòðîþ òîê-
ñè÷í³ñòþ ñâ³ä÷àòü ïðî ïåðñïåêòèâí³ñòü ïîøóêó.
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ÎÑÒÐÀß ÒÎÊÑÈ×ÍÎÑÒÜ ÍÅÊÎÒÎÐÛÕ S-
ÇÀÌÅÙÅÍÍÛÕ  5-(ÃÅÒÅÐÈË)-2Í-1,2,4-ÒÐÈÀÇÎË-3-

ÒÈÎÍÎÂ È 5-(ÃÅÒÅÐÈË)-4-ÀÐÈË-4Í-1,2,4-ÒÐÈÀÇÎË-
3-ÒÈÎÍÎÂ

Î.Â. Ìîðîçîâà

Ðåçþìå. Çà ïîñëåäíèå ãîäû ñòðåìèòåëüíî óâåëè÷èâàåòñÿ
êîëè÷åñòâî ïóáëèêàöèé îòå÷åñòâåííûõ è çàðóáåæíûõ ó÷åíûõ,
ïîñâÿùåííûõ èçó÷åíèþ õèìè÷åñêèõ è áèîëîãè÷åñêèõ ñâîéñòâ
ïðîèçâîäíûõ 1,2,4 - òðèàçîë-3-òèîíîâ. Ëèòåðàòóðíûå
èñòî÷íèêè ñâèäåòåëüñòâóþò , ÷òî ïðîèçâîäíûå äàííîé
ãåòåðîöèêëè÷åñêîè ñèñòåìû îòíîñÿòñÿ ê êëàññó ìàëî-
òîêñè÷íûõ èëè ïðàêòè÷åñêè íåòîêñè÷íûõ ñîåäèíåíèé.
Êëþ÷åâûì ýòàïîì íà ïóòè ïîèñêà áèîëîãè÷åñêè àêòèâíûõ

ñòðóêòóð ÿâëÿåòñÿ èññëåäîâàíèå îñòðîé òîêñè÷íîñòè íîâûõ
ìîëåêóë. Èíòåðåñ âûçûâàåò îáîáùåíèÿ ðåçóëüòàòîâ íîâûõ
ýêñïåðèìåíòàëüíûõ äàííûõ ïî èññëåäîâàíèþ îñòðîé òîê-
ñè÷íîñòè S- çàìåùåííûõ 5-(ãåòåðèë)-2H-1,2,4-òðèàçîë -3-
òèîíîâ è 5-(ãåòåðèë)-4-àðèë- 4H-1,2,4-òðèàçîë-3-òèîíîâ.

Êëþ÷åâûå ñëîâà: S-ïðîèçâîäíûå 1,2,4-òðèàçîë-3-
òèîíîâ, îñòðàÿ òîêñè÷íîñòü, âçàèìîñâÿçü "ñòðîåíèå -
òîêñè÷íîñòü".

AN ACUTE TOXICITY OF SOME S-SUBSTITUTIONED
OF 5-(HETERYL)-2H-1,2,4-TRIAZOLES-3-THIONE AND
5-(HETERYL)-4-ARYL-4H-1,2,4-TRIAZOLES -3-THIONE

O.V. Morozova

 Abstract. In recent years, has rapidly increased number of
publications of the domestic and foreign scientists, devoted to
the study of synthetic and biological properties of 1,2,4-
triazoles -3- thiones derivatives. Literary sources indicate that
derivatives of such heterocyclic system belong to the class of
low-toxic or nearly non-toxic compounds. A key stage in search
of the biologically active structures is research of the acute
toxicity of new molecules. An interest causes the results
summarizing of new experimental facts towards the acute
toxicity research of the S- substituted of 5-(heteryl)-2H-1,2,4-
triazoles-3-thiones and 5-( heteryl)-4-aryl-4H-1,2,4-triazoles-3-
thiones.

Keywords: S-derivatives of 1,2,4-triazole-3-thiones, acute
toxicity, the relationship "structure - toxicity."
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