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trizole compound represented by the general
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Îáëàñòü èçîáðåòåíè 
Íàñòî ùåå èçîáðåòåíèå îòíîñèòñ  ê íîâûì 1,2,4-òðèàçîëüíûì ñîåäèíåíè ì, êîòîðûå

ìîãóò áûòü çàìåùåííûìè â ïîëîæåíèè 1, 2 èëè 4 çàìåùåííîé àëêèëüíîé ãðóïïîé è êîòîðûå
èìåþò àðîìàòè÷åñêèå êîëüöà â ïîëîæåíè õ 3 è 5, èõ ãèäðàòàì èëè ñîë ì, ê ñïîñîáó èõ
ïîëó÷åíè  è ê òåðàïåâòè÷åñêîìó àãåíòó ïðîòèâ ïîäàãðû è ãèïåðóðèêåìèè, ñîäåðæàùåìó
îäíî èç ýòèõ âåùåñòâ â êà÷åñòâå àêòèâíîãî èíãðåäèåíòà.

Îïèñàíèå óðîâí  òåõíèêè
Ñîîáùàþò, ÷òî ÷èñëî ïàöèåíòîâ ñ ãèïåðóðèêåìèåé â ßïîíèè ñîñòàâë åò 1,25 ìèëëèîíà è

÷òî ïî îöåíêàì ÷èñëî ñòðàäàþùèõ àñèìïòîìàòè÷åñêîé ãèïåðóðèêåìèåé äîñòèãàåò
íåñêîëüêèõ ìèëëèîíîâ. Ãèïåðóðèêåìè  ñòàíîâèòñ  îáùåðàñïðîñòðàíåííûì çàáîëåâàíèåì.

Â íàñòî ùåå âðåì  ãèïåðóðèêåìèþ è ïîäàãðó âñëåäñòâèå ãèïåðóðèêåìèè ëå÷àò ïóòåì
óëó÷øåíè  óñëîâèé æèçíè è ïðîâåäåíè  ðàçíûõ ëåêàðñòâåííûõ òåðàïèé äë  êàæäîãî
ïåðèîäà, êîãäà ïðåäâèä ò íàñòóïëåíèå ïðèñòóïà ïîäàãðû (ïðåñèìïòîìàòè÷åñêèé ïåðèîä),
êîãäà èìååò ìåñòî ïðèñòóï ïîäàãðû èëè êîãäà ïðèñòóï ïîäàãðû ñòèõàåò. À èìåííî:
ïðåâåíòèâíóþ òåðàïèþ ïðîâîä ò â ïðåñèìïòîìàòè÷åñêèé ïåðèîä ïóòåì ââåäåíè 
êîëõèöèíîâ, à òàêæå ïóòåì êîíòðîëèðîâàíè  ïîâñåäíåâíûõ óñëîâèé æèçíè. Êîãäà èìååò
ìåñòî ïðèñòóï, ïðîâîä ò â îñíîâíîì ëåêàðñòâåííóþ òåðàïèþ ñ èñïîëüçîâàíèåì
íåñòåðîèäíûõ èëè ñòåðîèäíûõ ïðîòèâîâîñïàëèòåëüíûõ àãåíòîâ. Ïîñëå òîãî, êàê ïðèñòóï
ñòèõàåò, ïàöèåíòàì äàþò ðåêîìåíäàöèè ïî óëó÷øåíèþ èõ îáðàçà æèçíè. Åñëè ïðèõîä ò ê
âûâîäó, ÷òî óëó÷øåíèå íåäîñòàòî÷íîå, ïðîâåð þò, âûçâàíà ëè ãèïåðóðèêåìè  ïîíèæåííîé
ýêñêðåöèåé ìî÷åâîé êèñëîòû èëè ïîâûøåííîé ïðîäóêöèåé ìî÷åâîé êèñëîòû, ïîñëå ÷åãî
ïðîâîä ò ìåäèêàìåíòîçíîå ëå÷åíèå ëåêàðñòâåííûìè ñðåäñòâàìè, êîòîðûå ïðî âë þò
óðèêîçóðè÷åñêèé ýôôåêò, òàêèìè êàê ïðîáåíåöèä è áåíçáðîìàðîí, ëåêàðñòâåííûìè
ñðåäñòâàìè, êîòîðûå èíãèáèðóþò ðåçîðáöèþ ìî÷åâîé êèñëîòû, òàêèìè êàê ñóëüôèíïèðàçîí,
ëåêàðñòâåííûìè ñðåäñòâàìè, êîòîðûå óëó÷øàþò àöèäîóðè÷åñêèå ñîñòî íè , òàêèìè êàê
öèòðàòû, èíãèáèòîðàìè êñàíòèíîêñèäàçû, êîòîðûå èíãèáèðóþò ïðîäóêöèþ ìî÷åâîé êèñëîòû,
òàêèìè êàê àëëîïóðèíîë. Ãîâîð ò, ÷òî êîëõèöèí ñïîñîáåí ïðåäîòâðàùàòü îêîëî 90%
ïðèñòóïîâ ïîñðåäñòâîì èíãèáèðîâàíè  õåìîòàêñèñà è ôàãîöèòîçà ëåéêîöèòîâ, òàêèõ êàê
íåéòðîôèëû, åñëè åãî ââåäåíèå âûïîëíåíî çà íåñêîëüêî ÷àñîâ äî ïðèñòóïà. Îäíàêî,
ïîñêîëüêó êîëõèöèí îêàçûâàåò ðàçëè÷íûå íåáëàãîïðè òíûå âîçäåéñòâè , åãî ïðèìåíåíèå
îãðàíè÷èâàþò äî ìèíèìóìà, è ïîýòîìó åãî òðóäíî ââîäèòü âîâðåì .

Ñîîòâåòñòâåííî, ïðèí òû â îñíîâíîì ëåêàðñòâåííûå òåðàïèè, íî òîëüêî àëëîïóðèíîë
äîñòóïåí äë  ëå÷åíè  çàáîëåâàíè , âûçâàííîãî ïîâûøåííîé ïðîäóêöèåé ìî÷åâîé êèñëîòû,
à ìåòàáîëèò àëëîïóðèíîëà, îêñèïóðèíîë, èìååò òåíäåíöèþ íàêàïëèâàòüñ  è ìîæåò
âûçûâàòü îáðàçîâàíèå êàìíåé. Êðîìå òîãî, ñîîáùàþò, ÷òî ýòî ëåêàðñòâåííîå ñðåäñòâî
âûçûâàåò íåáëàãîïðè òíûå  âëåíè , òàêèå êàê ñûïü, ñíèæåíèå ôóíêöèè ïî÷åê è ãåïàòèò, è
åãî íå ïðîñòî ââîäèòü.

Ïðèìåðû ñîåäèíåíèé, îáëàäàþùèõ èíãèáèðóþùåé êñàíòèíîêñèäàçó àêòèâíîñòüþ,
êîòîðûå ìîæíî èñïîëüçîâàòü äë  ëå÷åíè  ïîäàãðû, âûçâàííîé ïîâûøåííîé ïðîäóêöèåé
ìî÷åâîé êèñëîòû, è êîòîðûå ýôôåêòèâíû ïðîòèâ ãèïåðóðèêåìèè è ïîäàãðû âñëåäñòâèå
ãèïåðóðèêåìèè, îïèñàíû â J. Medicinal Chemistry, 1975, Vol. 18, No.9, pp.895-900, â
ïóáëèêàöèè ßïîíñêîãî ïàòåíòà ¹49-46622 è â ïóáëèêàöèè ßïîíñêîãî ïàòåíòà ¹50-24315,
êîòîðûå ðàñêðûâàþò íåêîòîðûå 1,3,5-çàìåùåííûå èëè 3,5-çàìåùåííûå 1,2,4-òðèàçîëüíûå
ñîåäèíåíè .

ÑÓÙÍÎÑÒÜ ÈÇÎÁÐÅÒÅÍÈß
Â ßïîíèè èìååòñ  òåíäåíöè  ðàñïðîñòðàíåíè  ãèïåðóðèêåìèè è ïîäàãðû, âûçûâàåìîé

ãèïåðóðèêåìèåé, äàæå ñðåäè ìîëîäûõ ëþäåé èç-çà èçìåíåíèé îáðàçà æèçíè è òîìó
ïîäîáíîãî, è ñ ýòèìè çàáîëåâàíè ìè íåëüç  áîðîòüñ  òîëüêî ðåêîìåíäàöè ìè ïî
óëó÷øåíèþ îáðàçà æèçíè. Îäíàêî ñîåäèíåíè , èìåþùèå ïîâûøåííóþ ýôôåêòèâíîñòü
ïðîòèâ ýòèõ çàáîëåâàíèé, òðóäíî ïîëó÷èòü, à ðàçðàáîòêà íîâûõ òåðàïåâòè÷åñêèõ àãåíòîâ
ê íàñòî ùåìó âðåìåíè ïðîäâèíóëàñü ìàëî.

Çàäà÷à íàñòî ùåãî èçîáðåòåíè  - ñîçäàòü íîâîå 1,2,4-òðèàçîëüíîå ñîåäèíåíèå, êîòîðîå
èìååò âûñîêóþ èíãèáèðóþùóþ êñàíòèíîêñèäàçó àêòèâíîñòü è ïðèãîäíî â êà÷åñòâå
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òåðàïåâòè÷åñêîãî àãåíòà ïðîòèâ ãèïåðóðèêåìèè è ïîäàãðû âñëåäñòâèå ãèïåðóðèêåìèè,
âûçâàííîé ïîâûøåííîé ïðîäóêöèåé ìî÷åâîé êèñëîòû.

Êðàòêî, ïåðâîå èçîáðåòåíèå íàñòî ùåãî èçîáðåòåíè  îòíîñèòñ  ê 1,2,4-òðèàçîëüíîìó
ñîåäèíåíèþ, ïðåäñòàâëåííîìó ñëåäóþùåé îáùåé ôîðìóëîé (1):

[Õèìè÷åñêèé ïðîäóêò 1]

êîòîðîå ìîæåò áûòü çàìåùåííûì â ïîëîæåíèè 1, 2 èëè 4 çàìåùåííîé àëêèëüíîé ãðóïïîé
è êîòîðîå èìååò çàìåùåííûå àðîìàòè÷åñêèå êîëüöà â ïîëîæåíè õ 3 è 5, åãî ãèäðàòó èëè
ñîëè.

Âòîðîå èçîáðåòåíèå íàñòî ùåãî èçîáðåòåíè  îòíîñèòñ  ê ñïîñîáó ïîëó÷åíè  1,2,4-
òðèàçîëüíîãî ñîåäèíåíè , ïðåäñòàâëåííîãî âûøåóêàçàííîé îáùåé ôîðìóëîé (1), ãäå R3

ïðåäñòàâë åò ñîáîé âîäîðîä, îòëè÷àþùåìóñ  òåì, ÷òî ýòîò ñïîñîá âêëþ÷àåò ñòàäèþ, íà
êîòîðîé èìèíîýôèð ñîîòâåòñòâóþùåãî àðîìàòè÷åñêîãî íèòðèëà ïîäâåðãàþò
âçàèìîäåéñòâèþ ñ ãèäðàçèäîì àðîìàòè÷åñêîé êàðáîíîâîé êèñëîòû.

Òðåòüå èçîáðåòåíèå íàñòî ùåãî èçîáðåòåíè  îòíîñèòñ  ê ñïîñîáó ïîëó÷åíè  1,2,4-
òðèàçîëüíîãî ñîåäèíåíè , ïðåäñòàâëåííîãî âûøåóêàçàííîé îáùåé ôîðìóëîé (1), ãäå R3

ïðåäñòàâë åò ñîáîé íèçøóþ àëêèëüíóþ ãðóïïó, çàìåùåííóþ ïèâàëîèëîêñèãðóïïîé,
îòëè÷àþùåìóñ  òåì, ÷òî ýòîò ñïîñîá âêëþ÷àåò ñòàäèþ, íà êîòîðîé ñîåäèíåíèå,
ïðåäñòàâëåííîå îáùåé ôîðìóëîé (1), ãäå R3 ïðåäñòàâë åò ñîáîé âîäîðîä, ïîäâåðãàþò
âçàèìîäåéñòâèþ ñ ãàëîãåíèðîâàííûì íèçøèì àëêèëîâûì ýôèðîì è ïèâàëèíîâîé êèñëîòû.

×åòâåðòîå èçîáðåòåíèå íàñòî ùåãî èçîáðåòåíè  îòíîñèòñ  ê òåðàïåâòè÷åñêîìó àãåíòó,
ñîäåðæàùåìó â êà÷åñòâå àêòèâíîãî èíãðåäèåíòà ñîåäèíåíèå, ïðåäñòàâëåííîå
âûøåóêàçàííîé îáùåé ôîðìóëîé (1), èëè åãî ãèäðàò èëè ñîëü.

Â óñëîâè õ íàëè÷è  â ïðîäàæå òîëüêî îäíîãî èíãèáèòîðà êñàíòèíîêñèäàçû àâòîðû
íàñòî ùåãî èçîáðåòåíè  èìåëè öåëü ñîçäàòü ñîåäèíåíèå, èìåþùåå èíãèáèòîðíóþ
àêòèâíîñòü â îòíîøåíèè êñàíòèíîêñèäàçû ïðè ãèïåðóðèêåìèè è ïîäàãðå âñëåäñòâèå
ãèïåðóðèêåìèè, âûçûâàåìîé ïîâûøåííîé ïðîäóêöèåé ìî÷åâîé êèñëîòû, è ïðîäîëæèëè
èññëåäîâàíè , ôîêóñèðóþùèåñ  íà 1,2,4-òðèàçîëüíûõ ñîåäèíåíè õ â êà÷åñòâå îñíîâíîé
ñóáñòàíöèè.

Â ðåçóëüòàòå àâòîðû íàñòî ùåãî èçîáðåòåíè  îñóùåñòâèëè êàæäîå èç âûøåóêàçàííûõ
èçîáðåòåíèé.

ÏÎÄÐÎÁÍÎÅ ÎÏÈÑÀÍÈÅ ÏÐÅÄÏÎ×ÒÈÒÅËÜÍÛÕ ÂÎÏËÎÙÅÍÈÉ
Íàñòî ùåå èçîáðåòåíèå áóäåò êîíêðåòíî ðàñêðûòî çäåñü íèæå.
Âî-ïåðâûõ, áóäóò îïèñàíû ãðóïïû â âûøåóêàçàííîé îáùåé ôîðìóëå (1).
Â âûøåóêàçàííîé îáùåé ôîðìóëå R2 ïðåäñòàâë åò ñîáîé íåçàìåùåííóþ ïèðèäèëüíóþ

ãðóïïó èëè çàìåùåííóþ ïèðèäèëüíóþ ãðóïïó, èìåþùóþ öèàíî, íèçøóþ àëêèëüíóþ ãðóïïó,
ãàëîãåí, íèçøóþ àëêîêñè èëè íèçøóþ àëêèëòèîãðóïïó â êà÷åñòâå çàìåñòèòåë . R1

ïðåäñòàâë åò ñîáîé íåçàìåùåííóþ èëè çàìåùåííóþ ïèðèäèëüíóþ ãðóïïó, êîòîðà  ìîæåò
áûòü çàìåùåííîé ãàëîãåíîì, öèàíî èëè ôåíèëüíîé ãðóïïîé, ïèðèäèí-N-îêñèäíóþ ãðóïïó,
ñîîòâåòñòâóþùóþ ýòèì ïèðèäèëüíûì ãðóïïàì, ôåíèëüíóþ ãðóïïó, çàìåùåííóþ öèàíî èëè
íèòðîãðóïïîé, èëè ôåíèëüíóþ ãðóïïó, çàìåùåííóþ, âäîáàâîê ê öèàíî èëè íèòðîãðóïïå,
çàìåùåííîé èëè íåçàìåùåííîé íèçøåé àëêîêñèãðóïïîé, N-íèçøèé àëêèë-
ïèïåðàçèíîãðóïïîé, íèçøåé àëêèëòèîãðóïïîé, ôåíèëòèîãðóïïîé èëè íèçøåé
àëêèëàìèíîãðóïïîé, ïðè óñëîâèè, ÷òî R1 íå  âë åòñ  íåçàìåùåííîé ïèðèäèëüíîé ãðóïïîé,
ïèðèäèëüíîé ãðóïïîé, çàìåùåííîé íèçøåé àëêèëüíîé ãðóïïîé, èëè ïèðèäèí-N-îêñèäíîé
ãðóïïîé, ñîîòâåòñòâóþùåé ýòèì ïèðèäèëüíûì ãðóïïàì, â ñëó÷àå, êîãäà R2  âë åòñ 
íåçàìåùåííîé ïèðèäèëüíîé ãðóïïîé èëè ïèðèäèëüíîé ãðóïïîé, çàìåùåííîé íèçøåé
àëêèëüíîé ãðóïïîé. R3 ïðåäñòàâë åò ñîáîé âîäîðîä èëè íèçøóþ àëêèëüíóþ ãðóïïó,
çàìåùåííóþ ïèâàëîèëîêñèãðóïïîé, è â êàæäîì ñëó÷àå R3 ñâ çàí ñ îäíèì èç àòîìîâ àçîòà
â 1,2,4-òðèàçîëüíîì êîëüöå, ïðåäñòàâëåííîì îáùåé ôîðìóëîé (1), èëè åãî ãèäðàò èëè ñîëü.
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Â ñëó÷àå, êîãäà îáà çàìåñòèòåë  â ïîëîæåíè õ 3 è 5 ñîåäèíåíè  ïî íàñòî ùåìó
èçîáðåòåíèþ ñîäåðæàò ïèðèäèíîâûå êîëüöà, ïî ìåíüøåé ìåðå îäíî èç íèõ
ïðåäïî÷òèòåëüíî çàìåùåíî öèàíîãðóïïîé èëè ãàëîãåíîì, à â ñëó÷àå, êîãäà îäèí èç
çàìåñòèòåëåé â ïîëîæåíè õ 3 è 5  âë åòñ  ôåíèëüíîé ãðóïïîé, ýòà ôåíèëüíà  ãðóïïà
ìîæåò áûòü çàìåùåíà èëè íåçàìåùåíà íèçøåé àëêîêñèãðóïïîé, òèîýôèðíîé ãðóïïîé,
çàìåùåííîé ïèïåðàçèíîãðóïïîé, çàìåùåííîé àìèíîãðóïïîé è ò.ä., íî îíà äîëæíà áûòü
çàìåùåíà ëèáî öèàíî, ëèáî íèòðîãðóïïîé.

Ñîåäèíåíè  ïî íàñòî ùåìó èçîáðåòåíèþ, èìåþùèå ýòè êîìáèíàöèè ãðóïï-
çàìåñòèòåëåé, ïðî âèëè âûñîêóþ èíãèáèðóþùóþ êñàíòèíîêñèäàçó àêòèâíîñòü, êîòîðóþ
íåëüç  áûëî äîñòè÷ü îáùåïðèí òûìè ñîåäèíåíè ìè â in vivo òåñòàõ íà èíãèáèðîâàíèå
êñàíòèíîêñèäàçû, è, òàêèì îáðàçîì, àâòîðû íàñòî ùåãî èçîáðåòåíè  îñóùåñòâèëè
íàñòî ùåå èçîáðåòåíèå.

1,2,4-Òðèàçîëüíûå ñîåäèíåíè  êàê áàçîâà  ñòðóêòóðà ïî íàñòî ùåìó èçîáðåòåíèþ
âêëþ÷àþò óêàçàííûå íèæå èçîìåðû (À), (Â) è (Ñ) è âñå îíè íàçûâàþòñ  1,2,4-òðèàçîëàìè
è ïðåäñòàâëåíû îáùåé ôîðìóëîé (1).

Èçîìåð (À)
[Õèìè÷åñêèé ïðîäóêò 3]

Èçîìåð (Â)
[Õèìè÷åñêèé ïðîäóêò 4]

Èçîìåð (Ñ)
[Õèìè÷åñêèé ïðîäóêò 5]

Ñïîñîá ïîëó÷åíè  ñîåäèíåíè  ïî íàñòî ùåìó èçîáðåòåíèþ îñíîâàí íà ðåàêöèè ìåæäó
èìèíîýôèðîì ñîîòâåòñòâóþùåãî àðîìàòè÷åñêîãî íèòðèëà ñ ãèäðàçèäîì àðîìàòè÷åñêîé
êàðáîíîâîé êèñëîòû.

Òî åñòü ýòîò ñïîñîá îòëè÷àåòñ  òåì, ÷òî èìèíîýôèð, ïðåäñòàâëåííûé ñîîòâåòñòâóþùåé
îáùåé ôîðìóëîé (2): R1CN, ïîäâåðãàþò âçàèìîäåéñòâèþ ñ ãèäðàçèäîì, ïðåäñòàâëåííûì
îáùåé ôîðìóëîé (3): R2CONHNH2, èëè èìèíîýôèð, ïðåäñòàâëåííûé ñîîòâåòñòâóþùåé
îáùåé ôîðìóëîé (4): R2CN, ïîäâåðãàþò âçàèìîäåéñòâèþ ñ ãèäðàçèäîì, ïðåäñòàâëåííûì
îáùåé ôîðìóëîé (5): R1CONHNH2.

Ìîæíî èñïîëüçîâàòü èìèíîýôèðû (ýôèðû èìèíîêèñëîòû), ïîëó÷åííûå â ðåçóëüòàòå
âçàèìîäåéñòâè  àðîìàòè÷åñêîãî íèòðèëà ñî ñïèðòîì â îñíîâíûõ óñëîâè õ, ïðè÷åì ñïèðòîì
ìîæåò áûòü, íàïðèìåð, ìåòîêñèä íàòðè  èëè ýòîêñèä íàòðè , èëè, àëüòåðíàòèâíî, ñî
ñïèðòîì, òàêèì êàê ìåòàíîë èëè ýòàíîë, â êèñëîòíûõ óñëîâè õ. Òàêèå ñîëè, ïîëó÷åííûå â
êèñëîòíûõ óñëîâè õ, ìîãóò áûòü âûäåëåíû, à èìèíîýôèðû, ïîëó÷àåìûå â îñíîâíûõ
óñëîâè õ, ìîãóò áûòü âûäåëåíû â âèäå ñâîáîäíîãî ñîåäèíåíè  èëè ìîãóò áûòü âûäåëåíû
ïîñëå ïðåâðàùåíè  èõ â ñîëü.

Ïðèìåðû ðàñòâîðèòåëåé, èñïîëüçóåìûõ â ñïîñîáå ïîëó÷åíè  ñîåäèíåíèé ïî
íàñòî ùåìó èçîáðåòåíèþ, âêëþ÷àþò âîäíûé ðàñòâîðèòåëü, òàêîé êàê ìåòàíîë è ýòàíîë, è
ïðåäïî÷òèòåëüíûì  âë åòñ  ìåòàíîë. Ðåàêöè  ìîæåò ïðîòåêàòü ïðè êîìíàòíîé
òåìïåðàòóðå, íî ñ òî÷êè çðåíè  ñêîðîñòè ðåàêöèè è óäàëåíè  âîäû èç ðåàêöèîííîé ñìåñè
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ïðåäïî÷òèòåëüíî ïðîâîäèòü åå ïðè íàãðåâàíèè. Â ñëó÷àå, êîãäà â êà÷åñòâå ðàñòâîðèòåë 
èñïîëüçóþò ìåòàíîë, ïðåäïî÷òèòåëüíû òåìïåðàòóðû âáëèçè åãî òî÷êè êèïåíè  (îêîëî
65°Ñ), è â Ïðèìåðàõ ïîëó÷åíè  íàñòî ùåé çà âêè ïðèí òû óñëîâè  äåôëåãìàöèè. Âðåì 
ðåàêöèè ìîæåò áûòü óñòàíîâëåíî ñâîáîäíî â çàâèñèìîñòè îò òåìïåðàòóðû ðåàêöèè, ïîêà
îíà íàõîäèòñ  â äèàïàçîíå, â ïðåäåëàõ êîòîðîãî ïîáî÷íûå ðåàêöèè èëè ïîëó÷åíèå
ïðîäóêòîâ ðàçëîæåíè  ìîæíî ïîäàâë òü.

Â ñëó÷àå, êîãäà â ñîåäèíåíèå ïî íàñòî ùåìó èçîáðåòåíèþ ââîä ò íèçøóþ àëêèëüíóþ
ãðóïïó, çàìåùåííóþ ïèâàëîèëîêñèãðóïïîé, âçàèìîäåéñòâèå ìîæíî îñóùåñòâë òü ñîãëàñíî
îáùåïðèí òîé ðåàêöèè äåãèäðîãàëîãåíèðîâàíè , è åå ïðåäïî÷òèòåëüíî ïðîâîäèòü â
ïðèñóòñòâèè äåãèäðîãàëîãåíèðóþùåãî àãåíòà, òàêîãî êàê îáùåèçâåñòíûå îðãàíè÷åñêèå
îñíîâàíè  è ïîäùåëà÷èâàþùèå àãåíòû. Ýòà ðåàêöè  â äîñòàòî÷íîé ìåðå ïðîòåêàåò ïðè
êîìíàòíîé òåìïåðàòóðå è åå ìîæíî ïðîâîäèòü â ðàñòâîðèòåëå, ïðèìåðîì êîòîðîãî
 âë åòñ  äèìåòèëôîðìàìèä (äàëåå óïîìèíàåòñ  ñîêðàùåííî êàê ÄÌÔÀ).

[Ïðèìåðû]
Ñîåäèíåíè  è ñïîñîá ïîëó÷åíè  ïî íàñòî ùåìó èçîáðåòåíèþ, è ìåòîä òåñòèðîâàíè  äë 

ïîäòâåðæäåíè  ýôôåêòèâíîñòè ýòèõ ñîåäèíåíèé, è ðåçóëüòàòû ýòîãî òåñòèðîâàíè  áóäóò
îïèñàíû áîëåå ïîäðîáíî â ïðèìåðàõ. Îäíàêî íå ñëåäóåò òîëêîâàòü ýòè ïðèìåðû êàê
îãðàíè÷èâàþùèå íàñòî ùåå èçîáðåòåíèå.

Â ïðèâåäåííûõ íèæå ïðèìåðàõ äèìåòèëñóëüôîêñèä óïîìèíàåòñ  ñîêðàùåííî êàê ÄÌÑÎ.
Ïðèìåð 1
3-(4-Èçîáóòîêñè-3-íèòðîôåíèë)-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
1) Ïîëó÷åíèå 4-èçîáóòîêñè-3-íèòðîáåíçîíòðèëà
19,5 ã 4-õëîð-3-íèòðîáåíçîíòðèëà ðàñòâîð ëè â 200 ìë ÄÌÔÀ, ïîñëå ÷åãî äîáàâë ëè

16,0 ã 2-ìåòèë-1-ïðîïàíîëà, 30 ã êàðáîíàòà êàëè  è 7,1 ã éîäèäà êàëè , ýòó ñìåñü
íàãðåâàëè è ïåðåìåøèâàëè ïðè 80°Ñ â òå÷åíèå 24 ÷àñîâ. Â ðåàêöèîííóþ ñìåñü äîáàâë ëè
âîäó è ýòó ñìåñü çàòåì ýêñòðàãèðîâàëè ýòèëàöåòàòîì. Ýòèëàöåòàòíûé ñëîé ïðîìûâàëè
íàñûùåííûì ñîëåâûì ðàñòâîðîì è ñóøèëè íàä ñóëüôàòîì ìàãíè . Ïîñëå
îòôèëüòðîâûâàíè  ñóëüôàòà ìàãíè  ðàñòâîðèòåëü âûïàðèâàëè ïðè ïîíèæåííîì äàâëåíèè,
è îñòàòîê ïîäâåðãàëè êîëîíî÷íîé õðîìàòîãðàôèè íà ñèëèêàãåëå. Â êà÷åñòâå ýëþåíòà
èñïîëüçîâàëè ãåêñàí-ýòèëàöåòàò (10:1). Ïîëó÷èëè 5,9 ã öåëåâîãî ñîåäèíåíè  â âèäå
áëåäíî-æåëòîãî êðèñòàëëè÷åñêîãî âåùåñòâà.

1H-ßÌÐ (CDCl3) δ ì.ä. (ìèëëèîííûå äîëè): 1.07 (6Í, d, J=6.76 Ãö), 2.11~2.25 (1Í, m),
3.94 (2Í, d, J=6.43 Ãö), 7.15 (1Í, d, J=8.91 Ãö), 7.81 (1Í, dd, J=8.91, 2.15 Ãö),
8.14 (1Í, d, J=2.15 Ãö);

2) 1,54 ã êðèñòàëëè÷åñêîãî âåùåñòâà, ïîëó÷åííîãî íà ñòàäèè (1), ðàñòâîð ëè â 50 ìë
ìåòàíîëà, ïîñëå ÷åãî äîáàâë ëè 757 ìã ìåòîêñèäà íàòðè , ýòó ñìåñü ïåðåìåøèâàëè ïðè
êîìíàòíîé òåìïåðàòóðå â àòìîñôåðå àðãîíà â òå÷åíèå 3 ÷àñîâ. Çàòåì äîáàâë ëè 1,06 ã
ãèäðàçèäà 2-ìåòèëèçîíèêîòèíîâîé êèñëîòû, ýòó ñìåñü êèï òèëè ñ îáðàòíûì õîëîäèëüíèêîì
â òå÷åíèå 16 ÷àñîâ. Ïîñëå çàâåðøåíè  ðåàêöèè ðàñòâîðèòåëü âûïàðèâàëè ïðè ïîíèæåííîì
äàâëåíèè, ê îñòàòêó äîáàâë ëè âîäó, ýêñòðàãèðîâàëè ýòèëàöåòàòîì è ñóøèëè íàä
ñóëüôàòîì ìàãíè . Ïîñëå îòôèëüòðîâûâàíè  ñóëüôàòà ìàãíè  ðàñòâîðèòåëü âûïàðèâàëè
ïðè ïîíèæåííîì äàâëåíèè. Ê ïîëó÷åííîìó òàêèì îáðàçîì îñòàòêó äîáàâë ëè õëîðîôîðì è
ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå îäíîãî ÷àñà. Âûïàâøåå â îñàäîê
òâåðäîå âåùåñòâî ôèëüòðîâàëè, ïðîìûâàëè õëîðîôîðìîì è ñóøèëè ñ èñïîëüçîâàíèåì
âàêóóìíîãî íàñîñà ñ ïîëó÷åíèåì 1,50 ã öåëåâîãî ñîåäèíåíè  â âèäå áåñöâåòíîãî ïîðîøêà.

1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.01 (6Í, d, J=6.60 Ãö), 1.99 (2.15 (1Í, m), 2.57 (3Í,
s), 4.03 (2Í, d, J=6.43 Ãö), 7.56 (1Í, d, J=8.91 Ãö), 7.80 (1Í, d, J=5.11 Ãö), 7.88
(1Í, s), 8.31 (1Í, dd, J=8.91, 1.98 Ãö), 8.54 (1Í, d, J=1.98 Ãö), 8.60 (1Í, d, J=5.11
Ãö), 14.86 (1H, s).

Ïðèìåð 2
3-(3-Öèàíî-4-èçîáóòîêñèñôåíèë)-5-(4-ïèðèäèë)-1,2,4-òðèàçîë
1) Ïîëó÷åíèå 4-èçîáóòîêñè-3-öèàíîáåíçîíòðèëà
25,2 ã 4-íèòðîáåíçîíòðèëà ðàñòâîð ëè â 300 ìë ÄÌÑÎ, ïîñëå ÷åãî äîáàâë ëè 20,0 ã
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öèàíèäà êàëè , è ýòó ñìåñü íàãðåâàëè è ïåðåìåøèâàëè ïðè 100°Ñ â òå÷åíèå îäíîãî ÷àñà.
Ðåàêöèîííóþ ñìåñü îõëàæäàëè äî êîìíàòíîé òåìïåðàòóðû, ïîñëå ÷åãî äîáàâë ëè â íåå
81,6 ã 1-áðîì-2-ìåòèëïðîïàíà è 11,76 ã êàðáîíàòà êàëè , ýòó ñìåñü íàãðåâàëè è
ïåðåìåøèâàëè ïðè 80°Ñ â òå÷åíèå 8 ÷àñîâ. Â ðåàêöèîííóþ ñìåñü äîáàâë ëè âîäó, è ýòó
ñìåñü çàòåì ýêñòðàãèðîâàëè ýòèëàöåòàòîì. Ýòèëàöåòàòíûé ñëîé ïðîìûâàëè íàñûùåííûì
ñîëåâûì ðàñòâîðîì è ñóøèëè íàä ñóëüôàòîì ìàãíè . Ïîñëå îòôèëüòðîâûâàíè  ñóëüôàòà
ìàãíè  ðàñòâîðèòåëü âûïàðèâàëè ïðè ïîíèæåííîì äàâëåíèè, è îñòàòîê ïîäâåðãàëè
êîëîíî÷íîé õðîìàòîãðàôèè íà ñèëèêàãåëå. Â êà÷åñòâå ýëþåíòà èñïîëüçîâàëè ãåêñàí-
ýòèëàöåòàò (3:1). Ïîëó÷èëè 21,75 ã áëåäíî-æåëòîãî ïîðîøêà.

1H-ßÌÐ (CDCl3) δ ì.ä.: 1.09 (6Í, d, J=6.76 Ãö), 2.13~2.28 (1Í, m), 3.91 (2Í, d, J=6.43
Ãö), 7.04 (1, d, J=8.74 Ãö), 7.77~7.86 (2Í, m);

2) Ïîëó÷åíèå öåëåâîãî ñîåäèíåíè 
Ìåòîêñèä íàòðè  â êàòàëèòè÷åñêîì êîëè÷åñòâå (0,08 ã) äîáàâë ëè ê 10 ìë ìåòàíîëüíîãî

ðàñòâîðà, ñîäåðæàùåãî 0,50 ã ïîðîøêà, ïîëó÷åííîãî íà ñòàäèè (1), è ýòó ñìåñü
ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå íî÷è. Ãèäðàçèä èçîíèêîòèíîâîé
êèñëîòû äîáàâë ëè ê ðåàêöèîííîé ñìåñè, êîòîðóþ çàòåì êèï òèëè ñ îáðàòíûì
õîëîäèëüíèêîì â òå÷åíèå íî÷è. Âûïàâøåå â îñàäîê òâåðäîå âåùåñòâî ôèëüòðîâàëè è
ïåðåêðèñòàëëèçîâûâàëè èç ìåòàíîëà ñ ïîëó÷åíèåì 0,14 ã óêàçàííîãî â çàãîëîâêå
ñîåäèíåíè  â âèäå áåñöâåòíîãî ïîðîøêà.

1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.03 (6Í, d, J=6.77 Ãö), 2.03 (2.15 (1Í, m), 4.01 (2Í,
d, J=6. 43 Ãö), 7.45 (1Í, d, J=8.74 Ãö), 7.99 (2Í, dd, J=4.45, 1.65 Ãö), 8.29~8.34 (2Í, m),
8.73 (2Í, dd, J=4.45, 1.65 Ãö).

Ïî ìåòîäèêàì, àíàëîãè÷íûì ìåòîäèêàì, îïèñàííûì â Ïðèìåðàõ 1 è 2, ïîëó÷èëè
ñëåäóþùèå ñîåäèíåíè .

Ïðèìåð 3
3-[3-Öèàíî-4-{(2-ìåòîêñè)-ýòîêñèìåòèë}-îêñèôåíèë]-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-êîðè÷íåâûé ïîðîøîê
1Í-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.57 (3Í, s), 3.22 (3Í, s), 3.47~3.51 (2Í, m), 3.80~3.83 (2Í,

m), 5.52 (2Í, s), 7.53 (1Í, d, J=9.08 Ãö), 7.79 (1Í, d, J=4.95 Ãö), 7.88 (1Í, s), 8.30~8.35 (2Í,
m), 8.60 (1Í, d, J=4.9 5 Ãö).

Ïðèìåð 4
3-[4-(4-Ìåòèë-1-ïèïåðàçèíî)-3-íèòðîôåíèë]-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Æåëòûé ïîðîøîê
1H-ßÌÐ (CDCl3) δ ì.ä.: 2.39 (3Í, s), 2.62~2.66 (7Í, m), 3.19~3.23 (4Í, m), 7.20 (1Í, d,

J=8.74 Ãö), 7.81 (1Í, d, J=5.11 Ãö), 7.91 (1Í, s), 8.15 (1Í, dd, J=8.74, 1.98 Ãö),
8.48 (1Í, d, J=1.98 Ãö), 8.63 (1Í, d, J=5.11 Ãö).

Ïðèìåð 5
3-(4-Èçîáóòèëàìèíî-3-íèòðîôåíèë)-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Îðàíæåâûé ïîðîøîê
1Í-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 0.98 (6Í, d, J=6.59 Ãö), 1.94~2.04 (1Í, m), 2.56 (1Í, s),

3.17 (3.32 (2Í, m), 7.28 (1Í, d, J=9.40 Ãö), 7.77~7.87 (2Í, m), 8.17 (1Í, dd, J=9.40, 1.98
Ãö), 8.4 3~8.58 (2Í, m), 8.81 (1Í, d, J=1.98 Ãö).

Ïðèìåð 6
5-(2-Ìåòèë-4-ïèðèäèë)-3-(3-íèòðî-4-ôåíèëòèîôåíèë)-1,2,4-òðèàçîë
Æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.56 (3Í, s), 7.03 (1Í, d, J=8.58 Ãö), 7.57~7.87 (7Í, m), 8.20

(1Í, d, J=8.58 Ãö), 8.61 (1Í, d, J=5.12 Ãö), 8.88 (1Í, s), 15.04 (1Í, s).
Ïðèìåð 7
3-(4-Èçîáóòèëòèî-3-íèòðîôåíèë)-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.07 (6Í, d, J=6.60 Ãö), 1.91~1.96 (1Í, m), 2.57 (3Í, s),

3.03 (2Í, d, J=6.76 Ãö), 7.80~7.89 (3Í, m), 8.33 (1Í, dd, J=8.41, 1.98 Ãö), 8.61 (1Í, d,
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J=5. 2 Ãö), 8.84 (1Í, d, J=1.98 Ãö)
Ïðèìåð 8
5-(2-Ìåòèë-4-ïèðèäèë)-3-(3-íèòðî-4-ôåíèëòèîìåòèëîêñèôåíèë)-1,2,4-òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.57 (3Í, s), 5.95 (2Í, s), 7.27~7.51 (5Í, m), 7.71~7.88 (3H,

m), 8.33 (1Í, dd, J=8. 91, 2.15 Ãö), 8.53~8.61 (2Í, m), 14.92 (1Í, s).
Ïðèìåð 9
5-(2-Ìåòèë-4-ïèðèäèë)-3-(4-ìåòèëòèîìåòèëîêñè-3-íèòðîôåíèë)-1,2,4-òðèàçîë
Æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.22 (3Í, s), 2.57 (3Í, s), 5.58 (2Í, s), 7.65~7.89 (3Í, m), 8.31

(1Í, dd, J=8.41, 1.65 Ãö), 8.54~8.61 (2Í, m), 14.94 (1Í, s).
Ïðèìåð 10
3-(4-Áåíçèëîêñèìåòèëîêñè-3-íèòðîôåíèë)-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (CDCl3) δ ì.ä.: 2.68 (3Í, s), 4.79 (2Í, s), 5.48 (2Í, s), 7.30~7.38 (5Í, m), 7.52

(1Í, d, J=8.90 Ãö), 7.79 (1Í, d, J=5.44 Ãö), 7.90 (1Í, s), 8.24 (1Í, dd, J=8.90, 2.14
Ãö), 8.57 (1Í, d, J=2.14 Ãö), 8.66 (1Í, d, J=5.44 Ãö).

Ïðèìåð 11
5-(2-Ìåòèë-4-ïèðèäèë)-3-[Ç-íèòðî-4-(2-òåòðàãèäðîïèðàíèëìåòèë)-îêñèôåíèë]-1,2,4-

òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.35~1.81 (6Í, m), 2.57 (3Í, s), 3.43~4.26 (4Í, m), 7.58 (1Í,

d, J=8.91 Ãö), 7.80 (1Í, d, J=4.62 Ãö), 7.88 (1Í, s), 8.30 (1Í, dd, J=8.91, 1.82),
8.53 (1Í, d, J=1.82 Ãö), 8.60 (1Í, d, J=4.62 Ãö).

Ïðèìåð 12
5-(2-Öèàíî-4-ïèðèäèë)-3-(4-ïèðèäèë)-1,2,4-òðèàçîë
1) Ïîëó÷åíèå N-îêñèäà ìåòèëèçîíèêîòèíàòà
13,9 ã N-îêñèäà èçîíèêîòèíîâîé êèñëîòû äîáàâë ëè ê 209 ìë ìåòèëåíõëîðèäà, äàëåå

äîáàâë ëè 29,7 ã 1-ýòîêñèêàðáîíèë-2-ýòîêñè-1,2-äèãèäðîõèíîëèíà, ýòó ñìåñü
ïåðåìåøèâàëè â àòìîñôåðå àðãîíà ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå îäíîãî ÷àñà. Â
ýòó ñìåñü äîáàâë ëè 32,1 ã ìåòàíîëà, ýòó ñìåñü ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå
â òå÷åíèå 17 ÷àñîâ. Ïîñëå âûïàðèâàíè  ðàñòâîðèòåë  ïðè ïîíèæåííîì äàâëåíèè îñòàòîê
ïîäâåðãàëè êîëîíî÷íîé õðîìàòîãðàôèè íà ñèëèêàãåëå. Â êà÷åñòâå ýëþåíòà èñïîëüçîâàëè
õëîðîôîðì-àöåòîí (3:1). Ïîëó÷èëè 11,1 ã áåëîãî ïîðîøêà.

1H-ßÌÐ (CDCl3) δ ì.ä.: 3.95 (3Í, s), 7.88 (2Í, d, J=7.25 Ãö), 8.22 (2Í, J=7.25 Ãö);
2) Ïîëó÷åíèå ìåòèë-2-öèàíîèçîíèêîòèíàòà
11,1 ã êðèñòàëëè÷åñêîãî âåùåñòâà, ïîëó÷åííîãî íà ñòàäèè (1), ðàñòâîð ëè â 170 ìë

àöåòîíèòðèëà, äîáàâë ëè 14,6 ã òðèýòèëàìèíà è 21,5 ã òðèìåòèëñèëèëíèòðèëà, ýòó ñìåñü
êèï òèëè ñ îáðàòíûì õîëîäèëüíèêîì â àòìîñôåðå àðãîíà â òå÷åíèå 16 ÷àñîâ. Ïîñëå
âûïàðèâàíè  ðàñòâîðèòåë  ïðè ïîíèæåííîì äàâëåíèè îñòàòîê ïîäâåðãàëè êîëîíî÷íîé
õðîìàòîãðàôèè íà ñèëèêàãåëå. Â êà÷åñòâå ýëþåíòà èñïîëüçîâàëè õëîðîôîðì-àöåòîí (95:5).
Ïîëó÷èëè 8,44 ã áëåäíî-æåëòîãî ïîðîøêà.

1H-ßÌÐ (CDCl3) δ ì.ä.: 4.01 (3Í, s), 8.08 (1Í, d, J=5.45 Ãö), 8.24 (1Í, s), 8.90
(1H, d, J=5.45 Ãö);

3) Ïîëó÷åíèå ãèäðàçèäà 2-öèàíîèçîíèêîòèíîâîé êèñëîòû
8,44 ã êðèñòàëëè÷åñêîãî âåùåñòâà, ïîëó÷åííîãî íà ñòàäèè (2), äîáàâë ëè ê 85 ìë

ìåòàíîëà, äàëåå äîáàâë ëè 1,84 ã ãèäðàçèíà, ýòó ñìåñü ïåðåìåøèâàëè â àòìîñôåðå àðãîíà
â òå÷åíèå 2 ÷àñîâ. Ïîñëå âûïàðèâàíè  ðàñòâîðèòåë  ïðè ïîíèæåííîì äàâëåíèè äîáàâë ëè
õëîðîôîðì ê îñòàòêó, êîòîðûé ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå îäíîãî
÷àñà. Âûïàâøåå â îñàäîê êðèñòàëëè÷åñêîå âåùåñòâî ôèëüòðîâàëè, ïðîìûâàëè
õëîðîôîðìîì è ñóøèëè ñ èñïîëüçîâàíèåì âàêóóìíîãî íàñîñà ñ ïîëó÷åíèåì 4,15 ã áëåäíî-
æåëòîãî ïîðîøêà.
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1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 4.72 (2Í, s), 8.05 (1Í d, J=5.12 Ãö), 8.31 (1Í, s), 8.90
(1Í, d, J=5. 2 Ãö), 10.23 (1Í, s);

4) Ïîëó÷åíèå öåëåâîãî ñîåäèíåíè 
2,67 ã 4-öèàíîïèðèäèíà ðàñòâîð ëè â 40 ìë ìåòàíîëà, äîáàâë ëè 0,83 ã ìåòîêñèäà

íàòðè , ýòó ñìåñü ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå îäíîãî ÷àñà. Çàòåì
äîáàâë ëè 4,15 ã êðèñòàëëè÷åñêîãî âåùåñòâà, ïîëó÷åííîãî íà ñòàäèè (3), è ýòó ñìåñü
êèï òèëè ñ îáðàòíûì õîëîäèëüíèêîì â òå÷åíèå 37 ÷àñîâ. Ïîñëå çàâåðøåíè  ðåàêöèè
âûïàâøåå â îñàäîê òâåðäîå âåùåñòâî ôèëüòðîâàëè, ïðîìûâàëè ìåòàíîëîì è ñóøèëè ñ
èñïîëüçîâàíèåì âàêóóìíîãî íàñîñà ñ ïîëó÷åíèåì 3,66 ã öåëåâîãî ñîåäèíåíè  â âèäå
æåëòîãî ïîðîøêà.

1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 8.01 (2Í, dd, J=4.54, 1.57 Ãö), 8.31 (1Í, dd, J=5.11,
1.65 Ãö), 8.53 (1Í, dd, J=1.65, 0.50 Ãö), 8.80 (2Í, dd, J=4.54, 1.57 Ãö), 8.93 (1H,
dd, J=5.11, 0.50 Ãö).

Ïðèìåð 13
3-(4-Èçîáóòîêñè-3-íèòðîôåíèë)-5-(4-ïèðèäèë)-1,2,4-òðèàçîë
Áåëûé ïîðîøîê ïîëó÷àëè ïî ìåòîäèêå, àíàëîãè÷íîé ìåòîäèêå, îïèñàííîé â Ïðèìåðå 1.
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.01 (6Í, d, J=6.60 Ãö), 2.00~2,12 (1Í, m), 4.04 (2Í, d, J=

6.43 Ãö), 7.57 (1Í, d, J=9.07 Ãö), 8.00 (2Í, d, J=6.10 Ãö), 8.31 (1Í, dd, J=6.10,
1.98 Ãö), 8.55 (1Í, d, J=1.98 Ãö), 8.74 (2Í, d, J=6.10 Ãö), 14.92 (1Í, s).

Ïðèìåð 14
3-(4-Èçîáóòîêñè-3-íèòðîôåíèë)-5-(2-ìåòèë-4-ïèðèäèë)-N-ïèâàëîèëîêñèìåòèë-1,2,4-

òðèàçîë
354 ìã ïîðîøêà, ïîëó÷åííîãî â Ïðèìåðå 1, ðàñòâîð ëè â 3 ìë ÄÌÔÀ, äîáàâë ëè 181 ìã

ïèâàëîèëîêñèìåòèëõëîðèäà è 276 ìã êàðáîíàòà êàëè , ýòó ñìåñü ïåðåìåøèâàëè ïðè
êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 18 ÷àñîâ. Ê ðåàêöèîííîé ñìåñè äîáàâë ëè ýòèëàöåòàò,
ýòó ñìåñü çàòåì ïðîìûâàëè âîäîé è ñóøèëè íàä ñóëüôàòîì ìàãíè . Ïîñëå
îòôèëüòðîâûâàíè  ñóëüôàòà ìàãíè  ðàñòâîðèòåëü âûïàðèâàëè ïðè ïîíèæåííîì äàâëåíèè,
à îñòàòîê ïîäâåðãàëè êîëîíî÷íîé õðîìàòîãðàôèè íà ñèëèêàãåëå. Â êà÷åñòâå ýëþåíòà
èñïîëüçîâàëè õëîðîôîðì-àöåòîí (95:5). Ïîëó÷èëè 358 ìã öåëåâîãî ñîåäèíåíè  â âèäå
áåëîãî ïîðîøêà.

1H-ßÌÐ (CDCl3) δ ì.ä.: 1.06~1.11 (6Í, m), 1.26~1.27 (9Í, m), 2.11~2.29 (1Í, m),
2.64 ~2.68 (3Í, m), 3.91~3.98 (2Í, m), 6.13~6.19 (2Í, m), 7.12~7.26 (2Í, m), 7.49~7.59 (2Í,
m), 7.82~8.05 (3H, m), 8.27~8.37 (2H, m), 8.60~8.72 (3H, m).

Ïî ìåòîäèêàì, àíàëîãè÷íûì ìåòîäèêàì, îïèñàííûì â Ïðèìåðàõ 1, 2 èëè 12, ïîëó÷èëè
ñëåäóþùèå ñîåäèíåíè .

Ïðèìåð 15
3-(4-Áóòîêñè-3-íèòðîôåíèë)-5-(4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-çåëåíîå êðèñòàëëè÷åñêîå âåùåñòâî
1Í-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.34 (3Í, t, J=7.29 Ãö), 1.70 (2Í, m), 1.75 (2H, m),

7.60 (1Í, d, J=8.91 Ãö), 8.00 (êàæäûé 2Í, d, J=5.94 Ãö), 8.29 (1Í, dd, J=8.91, 2.16
Ãö), 8.50 (1Í, d, J=2.16 Ãö), 8.74 (êàæäûé 2Í, d, J=5.94 Ãö).

Ïðèìåð 16
5-(4-Èçîïðîïîêñè-3-íèòðîôåíèë)-3-(4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-æåëòîå êðèñòàëëè÷åñêîå âåùåñòâî
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.34 (3Í, d, J=5.94 Ãö), 1.36 (3Í, d, J=5.94 Ãö), 4.94

(1Í, m), 7.60, (1Í, d, J=8.91 Ãö), 8.00 (êàæäûé 2Í, d, J=5.94 Ãö), 8.29 (1Í, dd, J=
8.91, 2.16 Ãö), 8.50 (1Í, d, J=2.16 Ãö), 8.74 (êàæäûé 2Í, d, J=5.94 Ãö).

Ïðèìåð 17
5-(2-Õëîð-4-ïèðèäèë)-3-(4-èçîáóòîêñè-3-íèòðîôåíèë)-1,2,4-òðèàçîë
Êîðè÷íåâîå êðèñòàëëè÷åñêîå âåùåñòâî
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 0.97 (3Í, d, J=6.48 Ãö), 1.01 (3Í, d, J=6.48 Ãö), 2.08

(1Í, m), 4.04 (2Í, d, J=6.48 Ãö), 7.58 (1Í, d, J=9.18 Ãö), 8.01~8.05 (2Í, m), 8.31 (1Í, dd, J=
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9.18, 2.16 Ãö), 8.56~8.58 (2Í, m)
Ïðèìåð 18
3-(2-Ïèðèäèë)-5-(3-íèòðî-4-èçîáóòîêñèôåíèë)-1,2,4-òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.01 (6Í, d, J=6.76 Ãö), 2.08 (1Í, m), 4.02 (2Í, d, J=

6.43 Ãö), 7.54 (2Í, m), 8.03 (1Í, t, J=7.67 Ãö), 8.19 (1Í, d, J=7.92 Ãö), 8.31 (1Í,
d, J=8.91 Ãö), 8.50 (1Í, s), 8.74 (1Í, d, J=4.62 Ãö), 14.93 (1Í, brs).

Ïðèìåð 19
3-(3-Ïèðèäèë)-5-(3-íèòðî-4-èçîáóòîêñèôåíèë)-1,2,4-òðèàçîë
Ñåðîâàòî-áåëûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.01 (6Í, d, J=6.60 Ãö), 2.08 (1H, m), 4.03 (2Í, d, J=

6.27 Ãö), 7.57 (2Í, m), 8.32 (1Í, dd, J=1.98, 8.91 Ãö), 8.41 (1Í, d, J=8.08 Ãö), 8.54
(1Í, d, J=1.98 Ãö), 8.68 (1Í, d, J=3.79 Ãö), 9.25 (1Í, d, J=2.15 Ãö).

Ïðèìåð 20
3-(2-Ìåòèë-4-ïèðèäèë)-5-(3-öèàíî-4-èçîáóòîêñèôåíèë)-1,2,4-òðèàçîë
Áåëûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.04 (6Í, d, J=6.76 Ãö), 2.11 (1Í, m), 2.57 (3Í, s),

4.01 (2Í, d, J=6.60 Ãö), 7.45 (1Í, d, J=8.58 Ãö), 7.79 (1Í, d, J=5.11 Ãö), 7.88 (1Í,
s), 8.30 (1Í, d, J=8.74 Ãö), 8.33 (1Í, s), 8.59 (1Í, d, J=5.11 Ãö).

Ïðèìåð 21
3-(2-Ìåòèë-4-ïèðèäèë)-5-(3-íèòðî-4-ìåòîêñèôåíèë)-1,2,4-òðèàçîë
Æåëòîâàòî-áåëûé ïîðîøîê
1Í-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.57 (3Í, s), 4.02 (3Í, s), 7.58 (1Í, d, J=9.07 Ãö),

7.80 (1Í, d, J=5.11 Ãö), 7.88 (1Í, s), 8.34 (1Í, dd, J=2.31, 8.91 Ãö), 8.55 (1Í, d, J=
2.31 Ãö), 8.60 (1Í, d J=5.11 Ãö).

Ïðèìåð 22
3-(2-Ìåòèë-4-ïèðèäèë)-5-(3-öèàíî-4-öèêëîïðîïèëìåòîêñèôåíèë)-1,2,4-òðèàçîë
Áëåäíî-êîðè÷íåâûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 0.42 (2Í, m), 0.65 (2Í, m), 1.31 (1Í, m), 2.57 (3Í, s),

4.10 (2Í, d, J=7.09 Ãö), 7.44 (1Í, d, J=8.60 Ãö), 7.79 (1Í, d, J=5.11 Ãö), 7.88 (1Í,
s), 8.31 (1Í, d, J=9.07 Ãö), 8.33 (1Í, s), 8.59 (1Í, d, J=5.11 Ãö).

Ïðèìåð 23
3-(2-Öèàíî-4-ïèðèäèë)-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 7.81  (1Í, d, J=5.61 Ãö), 7.90 (1Í, s), 8.31 (1Í, dd, J=

0.99, 5.11 Ãö), 8.54 (1Í, s), 8.66 (1Í, d, H=5.11 Ãö), 8.92 (1Í, d, Í=5.11 Ãö).
Ïðèìåð 24
3-(2-Ìåòèë-4-ïèðèäèë)-5-[3-öèàíî-4-(4-ìåòîêñèáåíçèëîêñè)-ôåíèë]-1,2,4-òðèàçîë
Áåëûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.57 (3Í, s), 3.78 (3Í, s), 5.29 (2Í, s), 7.00 (2Í, d, J=

8.74 Ãö), 7.46 (2Í, d, J=8.74 Ãö), 7.57 (1Í, d, J=8.74 Ãö), 7.79 (1Í, d, J=4.78 Ãö),
7.88 (1Í, s), 8.33 (1Í, dd, J=2.15, 8.74 Ãö), 8.34 (1Í, s), 8.9 (1 Í, d, 5.11 Ãö).

Ïðèìåð 25
3-(2-Ìåòèë-4-ïèðèäèë)-5-(3-öèàíî-4-èçîïåíòèëîêñèôåíèë)-1,2,4-òðèàçîë
Áåëûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 0.97 (6Í, d, J=6.60 Ãö), 1.70 (2Í, m), 1.84 (1Í, m),

2.57 (3Í, s), 4.26 (2Í, t, J=6.52 Ãö), 7.48 (1Í, d, J=8.58 Ãö), 7.79 (1Í, d, J=4.78
Ãö), 7.88 (1Í, s), 8.32 (1Í, dd, J=2.31, 8.58 Ãö), 8.33 (1Í, s), 8.59 (1Í, d, J=4.78
Ãö), 14.80 (1H, brs)

Ïðèìåð 26
3-(2-Ìåòèë-4-ïèðèäèë)-5-(3-öèàíî-4-ìåòîêñèôåíèë)-1,2,4-òðèàçîë
Êîðè÷íåâûé ïîðîøîê
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1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.57 (3Í, s), 4.01 (3Í, s), 7.47 (1Í, d, J=5.77 Ãö),
7.88 (1Í, s), 8.35 (2Í, m), 8.59 (1Í, d, J=5.28 Ãö).

Ïðèìåð 27
3-(2-Õëîð-4-ïèðèäèë)-5-(2-ìåòèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-êîðè÷íåâûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 7.80 (1Í, d, J=5.28 Ãö), 7.89 (1Í, s), 8.02 (1Í, d, J=

5.11Ãö), 8.05 (1Í, s), 8.59 (1Í, d, J=5.11 Ãö), 8.64 (1Í, d, J=5.11 Ãö).
Ïðèìåð 28
3-(2-Ìåòèë-4-ïèðèäèë)-5-(3-öèàíî-4-ïðîïàðãèëîêñèôåíèë)-1,2,4-òðèàçîë
Áëåäíî-êîðè÷íåâûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.57 (3Í, s), 3.76 (1Í, s), 5.12 (2Í, d, J=1.81 Ãö),

7.52 (1Í, d, J=8.41 Ãö), 7.79 (1Í, d, J=5.61), 7.88 (1Í, s), 8.36 (1Í, d, J=8.25 Ãö),
8.37 (1Í, s), 8.60 (1Í, d, J=5.11 Ãö).

Ïðèìåð 29
3-(2-Ìåòèë-4-ïèðèäèë)-5-[3-öèàíî-4-{(<2-õëîðýòîêñè>-ýòîêñè)-ýòîêñè}-ôåíèë]-1,2,4-

òðèàçîë
Áåëûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.79 (3Í, s), 3.59~3.72 (8Í, m), 3.85 (2Í, m), 4.40 (2Í, m),

7.53 (1Í, d, J=8.91 Ãö), 8.31 (1Í, d, J=5.28 Ãö), 8.38 (1Í, dd, J=1.98, 8.91 Ãö),
8.43 (2Í, brs), 8.83 (1Í, d, J=6.10 Ãö).

Ïðèìåð 30
3-(2-Èçîáóòèëòèî-4-ïèðèäèë)-5-(3-íèòðî-4-èçîáóòîêñèôåíèë)-1,2,4-òðèàçîë
Æåëòûé ïîðîøîê
1Í-ßÌÐ (CDCl3) δ ì.ä.: 1.06 (6Í, d, J=6.60 Ãö), 1.08 (6Í, d, J=5.61 Ãö), 1.99 (1Í,

m), 2.19 (1Í, m), 3.14 (2Í, d, J=6.76 Ãö), 3.94 (2Í, d, J=6.43 Ãö), 7.17 (1Í, d, J=
8.91 Ãö), 7.60 (1Í, d, J=4.45 Ãö), 7.85 (1Í, s), 8.22 (1Í, dd, J=1.98, 8.74 Ãö), 8.53
(1H,s), 8.54(1H,d,J=5.11 Ãö).

Ïðèìåð 31
3-(2-Ìåòèë-4-ïèðèäèë)-5-(3-öèàíî-4-ìåòîêñèýòîêñèôåíèë)-1,2,4-òðèàçîë
Áåëûé ïîðîøîê
1H-ßÌÐ (CDCl3) δ ì.ä.: 2.65 (3Í, s), 3.51 (3Í, s), 3.87 (2Í, t, J=4.70 Ãö), 4.33

(2Í, t, J=4.62 Ãö), 7.16 (1Í, d, J=8.58 Ãö), 7.82 (1Í, brs), 7.91 (1Í, s), 8.28 (1Í,
dd, J=2.15, 8.58 Ãö), 8.31 (1Í, s), 8.56 (1Í, d, J=5.28 Ãö).

Ïðèìåð 32
3-(2-Ìåòèë-4-ïèðèäèë)-5-[3-öèàíî-4-{(2-ìåòîêñèýòîêñè)-ýòîêñè}-ôåíèë]-1,2,4-òðèàçîë
Áåëûé ïîðîøîê
1H-ßÌÐ (CDCl3) δ ì.ä.: 2.66 (3Í, s), 3.42 (3Í, s), 3.66 (2Í, m), 3.84 (2Í, m),

3.96 (2Í, m), 4.25 (2Í, m), 7.01 (1Í, d, J=8.91 Ãö), 7.78 (1Í, d, J=5.28 Ãö), 7.89
(1Í, s), 8.19 (1Í, dd, J=2.31, 8.74 Ãö), 8.26 (1Í, d, J=2.14 Ãö), 8.63 (1Í, d, J=5.11 Ãö).

Ïðèìåð 33
3-(2-Ìåòèë-4-ïèðèäèë)-5-[3-öèàíî-4-{(<2-ìåòîêñèýòîêñè>-ýòîêñè)-ýòîêñè}-ôåíèë]-1,2,4-

òðèàçîë
Áåëûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.81 (3Í, s), 3.23 (3Í, s), 3.43 (2Í, m), 3.51-3.57 (4Í,

m), 3.65 (2Í, m), 3.84 (2Í, m), 4.39 (2Í, m), 7.53 (1Í, d, J=8.91 Hz), 8.33 (1H, d, J=
6.02 Hz), 8.39 (1H, d, J=8.91 Ãö), 8.44 (2H, s), 8.84 (1H, d, J=6.02 Ãö).

Ïðèìåð 34
3-(2-Ìåòîêñè-4-ïèðèäèë)-5-(3-íèòðî-4-èçîáóòîêñèôåíèë)-1,2,4-òðèàçîë
Æåëòîå êðèñòàëëè÷åñêîå âåùåñòâî
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.01 (6Í, d, J=6.76 Ãö), 2.08 (1H, m), 3.92 (3Í, s),

4.03 (2H, d, J=6.43 Hz), 7.40 (1H, s), 7.55 (1H, d, J=8.74 Hz), 7.61 (1H, d, J=5.77
Ãö), 8.30 (1H, dd, J=2.15, 8.75 Ãö), 8.32 (1H, d, J=5.11 Ãö), 8.53 (1H, d, J=1.98
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Ãö), 14.88 (1H, brs).
Ïðèìåð 35
3-(2-Öèàíî-4-ïèðèäèë)-5-(1-îêñè-4-ïèðèäèë)-1,2,4-òðèàçîë
Æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 8.01 (2H, dd, J=1.98, 5.36 Ãö), 8.29 (1H, dd, J=1.65,

5.11 Ãö), 8.40 (2H, dd, J=1.98, 5.36 Ãö), 8.52 (1H, d, J=1.65 Ãö), 8.92 (1H, dd, J=1.65,5.11 Ãö).
Ïðèìåð 36
3-(2-Öèàíî-4-ïèðèäèë)-5-[3-öèàíî-4-{(2-ìåòîêñèýòîêñè)-ýòîêñè}-ôåíèë]-1,2,4-òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (CDCl3) δ ì.ä.: 3.41 (3Í, s), 3.60 (2H, m), 3.79 (2H, m), 3.97 (2H, m),

4.35 (2H, m), 7.18 (1H, d, J=7.24 Ãö), 8.24-8.28 (3Í, m), 8.45 (1H, s), 8.81 (1H, d, J=5.28 Ãö).
Ïðèìåð 37
3-(2-Öèàíî-4-ïèðèäèë)-5-(2-õëîð-4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 8.02 (1H, d, J=5.11 Ãö), 8.08 (1H, s), 8.31 (1H, dd, J=

1.65,5.11 Ãö), 8.55 (1H, s), 8.63 (1 H, d, J=5.11 Ãö), 8.94 (1H, d, J=5.11 Ãö).
Ïðèìåð 38
3-(2-Öèàíî-4-ïèðèäèë)-5-(2-ôåíèë-4-ïèðèäèë)-1,2,4-òðèàçîë
Áëåäíî-æåëòûé ïîðîøîê
1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 7.55 (3Í, m), 7.98 (1Í, d, J=4.95 Ãö), 8.17 (2Í, m),

8.35 (1Í, d, J=4.95 Ãö), 8.58 (2H, m), 8.88 (2Í, d, J=4.95 Ãö), 8.93 (1Í, d, J=4.95 Ãö).
Ïðèìåð 39
5-(2-Öèàíî-4-ïèðèäèë)-3-(4-ïèðèäèë)-1,2,4-òðèàçîë
1) Ïîëó÷åíèå èçîíèêîòèíîâîé êèñëîòû (N2-òðåò-áóòîêñèêàðáîíèë)-ãèäðàçèä-1-îêñèäà
585 ìë ìåòèëåíõëîðèäà äîáàâë ëè ê 39,0 ã N-îêñèäà èçîíèêîòèíîâîé êèñëîòû, çàòåì

äîáàâë ëè 34,0 ã òðèýòèëàìèíà, è ýòó ñìåñü îõëàæäàëè â àòìîñôåðå àðãîíà äî -15°Ñ.
33,5 ã ýòèëõëîðêàðáîíàòà â 117 ìë ìåòèëåíõëîðèäà ïî êàïë ì äîáàâë ëè ê ýòîé ñìåñè,
ýòó ñìåñü ïåðåìåøèâàëè ïðè òåìïåðàòóðå îò -5 äî -10°Ñ â òå÷åíèå îäíîãî ÷àñà. Çàòåì ê
ýòîé ñìåñè ïî êàïë ì äîáàâë ëè 44,4 ã òðåò-áóòèëîâîãî ýôèðà ãèäðàçèíóãîëüíîé êèñëîòû
â 117 ìë ìåòèëåíõëîðèäà, ýòîé ñìåñè äàâàëè âîçìîæíîñòü äîñòè÷ü êîìíàòíîé
òåìïåðàòóðû ïðè ïåðåìåøèâàíèè. ×åðåç 15 ÷àñîâ âûïàâøåå â îñàäîê òâåðäîå âåùåñòâî
ôèëüòðîâàëè, ïðîìûâàëè ìåòèëåíõëîðèäîì è ñóøèëè ñ èñïîëüçîâàíèåì âàêóóìíîãî íàñîñà
ñ ïîëó÷åíèåì 49,7 ã áåëîãî êðèñòàëëè÷åñêîãî âåùåñòâà.

1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 1.42 (9Í, s), 7.82 (2Í, d, J=7,09 Ãö), 8.33 (2Í, d, J=
7,09 Ãö), 9.02 (1Í, s), 10.44 (1Í, s).

2) Ïîëó÷åíèå ñîëè ãèäðàçèäà 2-öèàíîèçîíèêîòèíîâîé êèñëîòû ñ 1 ï-

òîëóîëñóëüôîíîâîé êèñëîòîé
228 ìë äèîêñàíà äîáàâë ëè ê 30,4 ã êðèñòàëëè÷åñêîãî âåùåñòâà, ïîëó÷åííîãî íà ñòàäèè

(1), çàòåì äîáàâë ëè 13,1 ã òðèìåòèëñèëèëöèàíèäà è 38,8 ã N,N-
äèìåòèëêàðáàìîèëõëîðèäà, ýòó ñìåñü ïåðåìåøèâàëè â àòìîñôåðå àðãîíà ïðè 60°Ñ â
òå÷åíèå 6 ÷àñîâ. Ïîñëå âûïàðèâàíè  ðàñòâîðèòåë  ïðè ïîíèæåííîì äàâëåíèè îñòàòîê
ðàñòâîð ëè â ýòèëàöåòàòå, ïîñëåäîâàòåëüíî ïðîìûâàëè 1,5 Ì âîäíûì ðàñòâîðîì
êàðáîíàòà íàòðè  è íàñûùåííûì ñîëåâûì ðàñòâîðîì è ñóøèëè íàä ñóëüôàòîì ìàãíè .
Ïîñëå îòôèëüòðîâûâàíè  ñóëüôàòà ìàãíè  ðàñòâîðèòåëü âûïàðèâàëè ïðè ïîíèæåííîì
äàâëåíèè. Ê îñòàòêó äîáàâë ëè ýòèëàöåòàò, äàëåå äîáàâë ëè 68,5 ã ìîíîãèäðàòà ï-
òîëóîëñóëüôîíîâîé êèñëîòû, ýòó ñìåñü ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â
òå÷åíèå 22 ÷àñîâ. Âûïàâøåå â îñàäîê êðèñòàëëè÷åñêîå âåùåñòâî ôèëüòðîâàëè, ïðîìûâàëè
ýòèëàöåòàòîì è ñóøèëè ñ èñïîëüçîâàíèåì âàêóóìíîãî íàñîñà ñ ïîëó÷åíèåì 40,3 ã áåëîãî
êðèñòàëëè÷åñêîãî âåùåñòâà 2).

1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 2.28 (4.5Í, s), 7.12 (3Í, dd, J=7.92 & 0.66 Ãö), 7.48 (3Í, dd,
J=7.92 & 0.66 Ãö), 8.10 (1Í, dd, J=5.11 & 1.81 Ãö), 8.39 (1Í, dd, J=1.81 & 0.33 Ãö), 8.99
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(1Í, dd, J=5.11 & 0.33 Ãö).
3) Ïîëó÷åíèå 5-(2-öèàíî-4-ïèðèäèë)-3-(4-ïèðèäèë)-1,2,4-òðèàçîëà
9,98 ã 4-öèàíîïèðèäèíà ðàñòâîð ëè â 250 ìë ìåòàíîëà, çàòåì äîáàâë ëè 7,77 ã

ìåòîêñèäà íàòðè , è ýòó ñìåñü ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå îäíîãî
÷àñà. Çàòåì äîáàâë ëè 40,3 ã êðèñòàëëè÷åñêîãî âåùåñòâà, ïîëó÷åííîãî íà ñòàäèè (2), è
ýòó ñìåñü êèï òèëè ñ îáðàòíûì õîëîäèëüíèêîì â òå÷åíèå 24 ÷àñîâ. Ïîñëå çàâåðøåíè 
ðåàêöèè âûïàâøåå â îñàäîê êðèñòàëëè÷åñêîå âåùåñòâî ôèëüòðîâàëè, ïðîìûâàëè
ìåòàíîëîì è ñóøèëè ñ èñïîëüçîâàíèåì âàêóóìíîãî íàñîñà ñ ïîëó÷åíèåì 16,3 ã æåëòîãî
êðèñòàëëè÷åñêîãî âåùåñòâà.

1H-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.: 8.01 (2Í, dd, J=4.54 & 1.57 Ãö), 8.31 (1Í, dd, J=5.11 & 1.65
Ãö), 8.53 (1Í, dd, J=1.65 & 0.50 Ãö), 8.80 (2Í, dd, J=4.54 & 1.57 Ãö), 8.93 (1H, dd, J=5.11 &
0.50 Ãö).

4) Ïîëó÷åíèå 5-(2-öèàíî-4-ïèðèäèë)-3-(4-ïèðèäèë)-1,2,4-òðèàçîëà
45 ìë ýòàíîëà è 15 ìë 1-ìåòèë-2-ïèððîëèäîíà äîáàâë ëè ê 3,0 ã êðèñòàëëè÷åñêîãî

âåùåñòâà, ïîëó÷åííîãî íà ñòàäèè (3), ýòó ñìåñü íàãðåâàëè è ïåðåìåøèâàëè ïðè 80°Ñ â
òå÷åíèå 19 ÷àñîâ. Êðèñòàëëè÷åñêîå âåùåñòâî ôèëüòðîâàëè, ïîñëåäîâàòåëüíî ïðîìûâàëè
ñìåñüþ ýòàíîëà è 1-ìåòèë-2-ïèððîëèäîíà (3:1) è ýòàíîëîì, ñóøèëè ñ èñïîëüçîâàíèåì
âàêóóìíîãî íàñîñà ñ ïîëó÷åíèåì 2,71 ã æåëòîãî êðèñòàëëè÷åñêîãî âåùåñòâà.

5) Ïîëó÷åíèå ñîëè 5-(2-öèàíî-4-ïèðèäèë)-3-(4-ïèðèäèë)-1,2,4-òðèàçîëà ñ ï-
òîëóîëñóëüôîíîâîé êèñëîòîé

5 ìë ýòàíîëà è 30 ìë âîäû äîáàâë ëè ê 2,48 ã êðèñòàëëè÷åñêîãî âåùåñòâà, ïîëó÷åííîãî
íà ñòàäèè (4), äàëåå äîáàâë ëè 3,8 ã ìîíîãèäðàòà ï-òîëóîëñóëüôîíîâîé êèñëîòû, ýòó
ñìåñü ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 5 ÷àñîâ. Âûïàâøåå â îñàäîê
êðèñòàëëè÷åñêîå âåùåñòâî ôèëüòðîâàëè, ïîñëåäîâàòåëüíî ïðîìûâàëè ñìåñüþ ýòàíîëà è
âîäû (1:6), âîäîé, à çàòåì ýòàíîëîì è ñóøèëè ñ èñïîëüçîâàíèåì âàêóóìíîãî íàñîñà ñ
ïîëó÷åíèåì 3,5 ã áåëîãî êðèñòàëëè÷åñêîãî âåùåñòâà.

1Í-ßÌÐ (ÄÌÑÎ-d6) δ ì.ä.; 2.28 (3Í, s), 7.12 (2Í, dd, J=7.75 & 0.50 Ãö), 7.48 (2Í, dd, J=
7.75 & 0.50 Ãö), 8.33 (1Í, dd, J=5.12 & 1.65 Ãö), 8.45 (2Í, d, J=6.11 Ãö), 8.57 (1 H, dd, J=1.65 &
0.66 Ãö), 8.96-9.02 (3Í, m).

6) Ïîëó÷åíèå öåëåâîãî ñîåäèíåíè 
17 ìë ýòàíîëà è 17 ìë âîäû äîáàâë ëè ê 3,36 ã êðèñòàëëè÷åñêîãî âåùåñòâà,

ïîëó÷åííîãî íà ñòàäèè (5), è ýòó ñìåñü ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â
òå÷åíèå 30 ìèíóò. Äàëåå äîáàâë ëè ðàñòâîð êàðáîíàòà íàòðè  (0,74 ã êàðáîíàòà íàòðè  â
17 ìë âîäû), ýòó ñìåñü ïåðåìåøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 2 ÷àñîâ.
Âûïàâøåå â îñàäîê êðèñòàëëè÷åñêîå âåùåñòâî ôèëüòðîâàëè, ïîñëåäîâàòåëüíî ïðîìûâàëè
âîäîé è ýòàíîëîì è ñóøèëè ñ èñïîëüçîâàíèåì âàêóóìíîãî íàñîñà ñ ïîëó÷åíèåì 1,89 ã
öåëåâîãî ñîåäèíåíè  â âèäå áëåäíî-æåëòîãî êðèñòàëëè÷åñêîãî âåùåñòâà.

Ïðèìåðû òåñòèðîâàíè 
Ìåòîä îöåíêè ýôôåêòà ñíèæåíè  óðîâí  ìî÷åâîé êèñëîòû â ñûâîðîòêå in vivo
Êàæäîå òåñòèðóåìîå ñîåäèíåíèå ñóñïåíäèðîâàëè â 0,5% âîäíîì ðàñòâîðå

ìåòèëöåëëþëîçû (ÌÑ) è ââîäèëè ïåðîðàëüíî ñàìöàì êðûñ Âèñòàð ñåìèíåäåëüíîãî
âîçðàñòà (ïî 4 êðûñû íà ãðóïïó) ïðèíóäèòåëüíûì ïóòåì ÷åðåç çîíä äë  èñêóññòâåííîãî
êîðìëåíè  â äîçå 0,3 ìã/5 ìë/êã (1 ìã/5 ìë/êã äë  ñîåäèíåíè  Ïðèìåðà 17 è ñîåäèíåíè 
44 èç J. Medicinal Chemistry, (1975) â êà÷åñòâå êîíòðîë . Êðîâü áðàëè èç îðáèòàëüíîãî
ñèíóñà ÷åðåç 6 ÷àñîâ ïîñëå ââåäåíè  òåñòèðóåìîãî ñîåäèíåíè . Êàæäîé ïðîáå êðîâè
äàâàëè ñâåðíóòüñ  â òå÷åíèå ÷àñà, à çàòåì öåíòðèôóãèðîâàëè åå ïðè 2000×g â òå÷åíèå 10
ìèíóò ñ ïîëó÷åíèåì ñûâîðîòêè. Óðîâåíü ìî÷åâîé êèñëîòû â ñûâîðîòêå îïðåäåë ëè ñ
èñïîëüçîâàíèåì íàáîðà (Wako Pure Chemicals Industries, Ltd.; ìåòîä ñ èñïîëüçîâàíèåì
ôîñôîðíî-âîëüôðàìîâîé êèñëîòû) è ðàññ÷èòûâàëè ñòåïåíü ñíèæåíè  óðîâí  ìî÷åâîé
êèñëîòû â ñûâîðîòêå ïî ñëåäóþùåé ôîðìóëå:

Ñòåïåíü ñíèæåíè  óðîâí  ìî÷åâîé êèñëîòû â ñûâîðîòêå = (1 - ñðåäíèé óðîâåíü ìî÷åâîé
êèñëîòû â ãðóïïå, ïîëó÷àþùåé òåñòèðóåìîå ñîåäèíåíèå/ñðåäíèé óðîâåíü ìî÷åâîé êèñëîòû
â ãðóïïå, ïîëó÷àþùåé ÌÑ) × 100.
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[Òàáëèöà 1]
Ñòåïåíü ñíèæåíè  óðîâí  ìî÷åâîé êèñëîòû â ñûâîðîòêå

Ïðèìåð 1 66,5%

Ïðèìåð 2 62,3%

Ïðèìåð 3 40,0%

Ïðèìåð 4 43,9%

Ïðèìåð 5 39,9%

Ïðèìåð 6 40,6%

Ïðèìåð 7 42,7%

Ïðèìåð 8 32,5%

Ïðèìåð 9 35,7%

Ïðèìåð 10 41,6%

Ïðèìåð 11 41,6%

Ïðèìåð 12 51,1%

Ïðèìåð 13 46,8%

Ïðèìåð 14 43,0%

Ïðèìåð 15 41,2%

Ïðèìåð 16 36,1%

[Òàáëèöà 2]
Ñòåïåíü ñíèæåíè  óðîâí  ìî÷åâîé êèñëîòû â ñûâîðîòêå

Ïðèìåð 17 40,6%

Ïðèìåð 20 67,5%

Ïðèìåð 21 52,9%

Ïðèìåð 22 32,6%

Ïðèìåð 23 41,1%

Ïðèìåð 24 38,3%

Ïðèìåð 25 47,2%

Ïðèìåð 26 37,9%

Ïðèìåð 27 32,9%

Ïðèìåð 28 35,3%

Ïðèìåð 29 40,7%

Ïðèìåð 31 36,5%

Ïðèìåð 32 52,0%

Ïðèìåð 33 44,7%

Ïðèìåð 35 46,8%

Ïðèìåð 37 33,6%

Ïîëîæèòåëüíûé êîíòðîëü
Ïóáëèêàöè  ßïîíñêîãî ïàòåíòà ¹49-46622
(ñîåäèíåíèå Ïðèìåðà 3) 11,1%
Ïóáëèêàöè  ßïîíñêîãî ïàòåíòà ¹50-24315
(ñîåäèíåíèå Ïðèìåðà 2) 26,1%
Ïóáëèêàöè  ßïîíñêîãî ïàòåíòà ¹50-24315
(ñîåäèíåíèå Ïðèìåðà 1) 0,4%
J.Medicinal Chemistry, 1975, Vol.18, No. 9
(ñîåäèíåíèå 44) 7,7%.
1,2,4-Òðèàçîëüíûå ñîåäèíåíè , êîòîðûå èìåþò âûñîêóþ èíãèáèðóþùóþ êñàíòèíîêñèäàçó

àêòèâíîñòü è ïðèãîäíû â êà÷åñòâå òåðàïåâòè÷åñêèõ àãåíòîâ ïðîòèâ ãèïåðóðèêåìèè è
ïîäàãðû âñëåäñòâèå ãèïåðóðèêåìèè, âûçâàííîé ïîâûøåííîé ïðîäóêöèåé ìî÷åâîé êèñëîòû,
áûëè ñîçäàíû ïóòåì âûáîðà ñîåäèíåíèé, ïðåäñòàâëåííûõ îáùåé ôîðìóëîé (1) ïî
íàñòî ùåìó èçîáðåòåíèþ.

Ïðèìåðû ëåêàðñòâåííîãî ñðåäñòâà
Ñîåäèíåíèå ïî íàñòî ùåìó èçîáðåòåíèþ ïðåäîñòàâë åòñ  â ôîðìå ïåðîðàëüíûõ

ïðåïàðàòîâ, òàêèõ êàê ì ãêà  êàïñóëà, òâåðäà  êàïñóëà, òàáëåòêà, ãðàíóëà, ïîðîøîê,
ñóñïåíçè , ðàñòâîð è ñèðîï, èíúåêöèé, ñóïïîçèòîðèåâ è ïðåïàðàòîâ äë  íàðóæíîãî
ïðèìåíåíè .

Ïðèìåð ñîñòàâà òàáëåòêè
Ñîåäèíåíèå ïðèìåðà 12 10 ìã
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Ëàêòîçà 63,2 ìã

Êóêóðóçíûé êðàõìàë 24 ìã

Êðèñòàëëè÷åñêà  öåëëþëîçà 18 ìã

Ãèäðîêñèïðîïèëöåëëþëîçà 3,6 ìã

Ñòåàðàò ìàãíè  1,2 ìã

Îáùà  ìàññà 120 ìã

Òàáëåòêó ïîëó÷àþò ïóòåì ïðèãîòîâëåíè  ïîðîøêîâ âûøåóêàçàííûõ âåùåñòâ,
ïîëó÷åííûõ ìåòîäîì âëàæíîãî ãðàíóëèðîâàíè , è òàáëåòèðîâàíèåì èõ èç ðàñ÷åòà, ÷òîáû
îäíà òàáëåòêà ñîäåðæàëà 10 ìã ñîåäèíåíè  ïðèìåðà 12.

Ôîðìóëà èçîáðåòåíè 
1. 1,2,4-Òðèàçîëüíîå ñîåäèíåíèå, ïðåäñòàâëåííîå ñëåäóþùåé îáùåé ôîðìóëîé (1):
õèìè÷åñêèé ïðîäóêò 1

ãäå R2 ïðåäñòàâë åò ñîáîé íåçàìåùåííóþ ïèðèäèëüíóþ ãðóïïó èëè ïèðèäèëüíóþ ãðóïïó,
çàìåùåííóþ öèàíî, íèçøåé àëêèëüíîé ãðóïïîé, ãàëîãåíîì, íèçøåé àëêîêñè èëè íèçøåé
àëêèëòèîãðóïïîé â êà÷åñòâå çàìåñòèòåë , R1 ïðåäñòàâë åò ñîáîé íåçàìåùåííóþ èëè
çàìåùåííóþ ïèðèäèëüíóþ ãðóïïó, êîòîðà  ìîæåò áûòü çàìåùåíà ãàëîãåíîì, öèàíî èëè
ôåíèëüíîé ãðóïïîé â êà÷åñòâå çàìåñòèòåë , ïèðèäèí-N-îêñèäíóþ ãðóïïó, ôåíèëüíóþ
ãðóïïó, çàìåùåííóþ, âäîáàâîê ê öèàíî èëè íèòðîãðóïïå â êà÷åñòâå çàìåñòèòåë , ìåòîêñè,
èçîïðîïîêñè, áóòîêñè, èçîáóòîêñè, ïðîïàðãèëîêñè, öèêëîïðîïèëìåòîêñè, èçîïåíòèëîêñè,
ìåòîêñèýòîêñè, (2-ìåòîêñè)ýòîêñèìåòèëîêñè, (2-ìåòîêñèýòîêñè)ýòîêñè, ((2-
ìåòîêñèýòîêñè) ýòîêñè)ýòîêñè, ((2-õëîð-ýòîêñè)ýòîêñè)ýòîêñè, ôåíèëòèîìåòèëîêñè,
ìåòèëòèîìåòèëîêñè, áåíçèëîêñèìåòèëîêñè, 4-ìåòîêñèáåíçèëîêñè,
òåòðàãèäðîïèðàíèëìåòèëîêñè, N-íèçøèé àëêèë-ïèïåðàçèíîãðóïïîé, íèçøåé
àëêèëòèîãðóïïîé, ôåíèëòèîãðóïïîé èëè íèçøåé àëêèëàìèíîãðóïïîé, ïðè óñëîâèè, ÷òî R1

íå  âë åòñ  ôåíèëüíîé ãðóïïîé, çàìåùåííîé òîëüêî îäíîé öèàíîãðóïïîé, èëè ôåíèëüíîé
ãðóïïîé, çàìåùåííîé òîëüêî îäíîé íèòðîãðóïïîé, è ïðè óñëîâèè, ÷òî R1 íå  âë åòñ 
íåçàìåùåííîé ïèðèäèëüíîé ãðóïïîé, ïèðèäèëüíîé ãðóïïîé, çàìåùåííîé íèçøåé àëêèëüíîé
ãðóïïîé, èëè ïèðèäèí-N-îêñèäíîé ãðóïïîé â ñëó÷àå, êîãäà R2  âë åòñ  íåçàìåùåííîé
ïèðèäèëüíîé ãðóïïîé èëè ïèðèäèëüíîé ãðóïïîé, çàìåùåííîé íèçøåé àëêèëüíîé ãðóïïîé, è
R3 ïðåäñòàâë åò ñîáîé âîäîðîä èëè íèçøóþ àëêèëüíóþ ãðóïïó, çàìåùåííóþ
ïèâàëîèëîêñèãðóïïîé, è â êàæäîì ñëó÷àå R3, ñâ çàí ñ îäíèì èç àòîìîâ àçîòà â 1,2,4-
òðèàçîëüíîì êîëüöå, ïðåäñòàâëåííîì îáùåé ôîðìóëîé (1), èëè åãî ñîëü.

2. Ñîåäèíåíèå ïî ï.1, ãäå R1  âë åòñ  çàìåùåííîé ôåíèëüíîé ãðóïïîé, èìåþùåé â
êà÷åñòâå çàìåñòèòåëåé öèàíî èëè íèòðîãðóïïó è ìåòîêñè, èçîïðîïîêñè, áóòîêñè,
èçîáóòîêñè, ïðîïàðãèëîêñè, öèêëîïðîïèëìåòîêñè, èçîïåíòèëîêñè, ìåòîêñèýòîêñè, (2-
ìåòîêñè)ýòîêñèìåòèëîêñè, (2-ìåòîêñèýòîêñè)ýòîêñè, ((2-ìåòîêñèýòîêñè)ýòîêñè)ýòîêñè,
((2-õëîð-ýòîêñè)ýòîêñè)ýòîêñè, ôåíèëòèîìåòèëîêñè, ìåòèëòèîìåòèëîêñè,
áåíçèëîêñèìåòèëîêñè, 4-ìåòîêñèáåíçèëîêñè, òåòðàãèäðîïèðàíèëìåòèëîêñè ãðóïïó, èëè åãî
ñîëü.

3. Ñîåäèíåíèå ïî ï.1, ãäå R2  âë åòñ  çàìåùåííîé ïèðèäèëüíîé ãðóïïîé, èìåþùåé â
êà÷åñòâå çàìåñòèòåë  öèàíî èëè íèçøóþ àëêèëüíóþ ãðóïïó, èëè åãî ñîëü.

4. Ëåêàðñòâåííîå ñðåäñòâî, ïðåäíàçíà÷åííîå äë  èíãèáèðîâàíè  êñàíòèíîêñèäàçû,
ñîäåðæàùåå â êà÷åñòâå àêòèâíîãî èíãðåäèåíòà ñîåäèíåíèå ïî ëþáîìó èç ïï.1-3 èëè åãî
ñîëü.

5. Ëåêàðñòâåííîå ñðåäñòâî ïî ï.4, êîòîðîå äåéñòâóåò êàê àãåíò ïðîòèâ ïîäàãðû.
6. Ëåêàðñòâåííîå ñðåäñòâî ïî ï.4, êîòîðîå äåéñòâóåò êàê àãåíò ïðîòèâ ãèïåðóðèêåìèè.
7. Ñïîñîá ïîëó÷åíè  1,2,4-òðèàçîëüíîãî ñîåäèíåíè , ïðåäñòàâëåííîãî îáùåé ôîðìóëîé

(1), ïî ï.1, ãäå R3  âë åòñ  âîäîðîäîì, âêëþ÷àþùèé ñòàäèþ, íà êîòîðîé èìèíîýôèð
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ñîîòâåòñòâóþùåãî àðîìàòè÷åñêîãî íèòðèëà ïîäâåðãàþò âçàèìîäåéñòâèþ ñ ãèäðàçèäîì
àðîìàòè÷åñêîé êàðáîíîâîé êèñëîòû.

8. Ñïîñîá ïîëó÷åíè  1,2,4-òðèàçîëüíîãî ñîåäèíåíè , ïðåäñòàâëåííîãî îáùåé ôîðìóëîé
(1), ïî ï.1, ãäå R3  âë åòñ  íèçøåé àëêèëüíîé ãðóïïîé, çàìåùåííîé ïèâàëîèëîêñèãðóïïîé,
âêëþ÷àþùèé ñòàäèþ, íà êîòîðîé ñîåäèíåíèå, ïðåäñòàâëåííîå îáùåé ôîðìóëîé (1),
ãäå R3  âë åòñ  âîäîðîäîì, ïîäâåðãàþò âçàèìîäåéñòâèþ ñ ãàëîãåíèðîâàííûì íèçøèì
àëêèëîâûì ýôèðîì ïèâàëèíîâîé êèñëîòû.

Ñòðàíèöà: 16
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