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Ïåðìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò,
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ÍÈÈ âàêöèí è ñûâîðîòîê ïðè ÍÏÎ “Áèîìåä”, Ïåðìü.

6-Àðèë-4-(1,5-äèìåòèë-3-îêñî-2-ôåíèë-2,3-äèãèäðî-1Í-ïèðàçîë-4-èëèìèíî)-1,4-äèãèä-
ðî-2Í-ïèðèäàçèí-3-îíû è 4-[2-àðèë-1-(2,4-äèíèòðîôåíèëàìèíî)-2-îêñî-1,2-äèãèäðîïèð-
pîë-3-èëèäåíàìèíî]-1,5-äèìåòèë-2-ôåíèë-1,2-äèãèäðîïèðàçîë-3-îíû áûëè ñèíòåçèðî-
âàíû ðåöèêëèçàöèåé 1,5-äèìåòèë-4-(5-àðèë-2-îêñîôóðàí-3-èëèäåíàìèíî)-2-ôåíèë-1,2-
äèãèäðîïèðàçîë-3-îíîâ ïîä äåéñòâèåì çàìåùåííûõ ãèäðàçèíîâ. Ñèíòåçèðîâàííûå ñîå-
äèíåíèÿ îáëàäàþò ñëàáîé àíàëüãåòè÷åñêîé è ïðîòèâîâîñïàëèòåëüíîé àêòèâíîñòüþ.

Ñîåäèíåíèÿ, ñîäåðæàùèå â ñâîåé ñòðóêòóðå ôðàã-
ìåíò 3-èìèíî-(3Í)-ôóðàí-2-îíà, ïðåäñòàâëåíû íåìíî-
ãî÷èñëåííûìè ïðèìåðàìè èõ ïîëó÷åíèÿ [1 – 3]. Õèìè-
÷åñêèå ñâîéñòâà äàííîãî êëàññà ñîåäèíåíèé ïðàêòè÷å-
ñêè íå èçó÷åíû, ïî-âèäèìîìó, èç-çà îòñóòñòâèÿ íàäåæ-
íûõ ìåòîäîâ ñèíòåçà ýòèõ âåùåñòâ. Ðàíåå íàìè áûë
ïðåäëîæåí ïðîñòîé ïóòü ñèíòåçà ðÿäà N-çàìåùåííûõ
3-èìèíî-(3Í)-ôóðàí-2-îíîâ, ðåàêöèåé âíóòðèìîëåêó-
ëÿðíîé öèêëèçàöèè N-çàìåùåííûõ 4-àðèë-2-àìè-
íî-4-îêñî-2-áóòåíîâûõ êèñëîò ïîä äåéñòâèåì óêñóñíî-
ãî àíãèäðèäà [4]. Ñîåäèíåíèÿ I — 1,5-äèìåòèë-4-
(5-àðèë-2-îêñîôóðàí-3-èëèäåíàìèíî)-2-ôåíèë-1,2-äè-
ãèäðîïèðàçîë-3-îíû, îïèñàííûå â ðàáîòå [4], èìåþò â
ñâîåé ñòðóêòóðå äâà ãåòåðîöèêëè÷åñêèõ ôðàãìåíòà.
Îäèí ôðàãìåíò — ïèðàçîëüíûé (4-àìèíîàíòèïèðèíî-
âûé) — ñòàáèëüíûé ãåòåðîöèêë, ïîçâîëÿþùèé ïðî-
ãíîçèðîâàòü äëÿ ñîäåðæàùèõ åãî ñîåäèíåíèé íàëè÷èå
ïðîòèâîâîñïàëèòåëüíîé è àíàëüãåòè÷åñêîé àêòèâíî-
ñòè [5]. Âòîðîé — ôóðàíîâûé ëàáèëüíûé ãåòåðîöèêë,
íà îñíîâå êîòîðîãî âîçìîæíî ïîñòðîåíèå äðóãèõ ãåòå-
ðîöèêëè÷åñêèõ ñèñòåì. Ïðåäñòàâëÿëî èíòåðåñ èçó÷èòü
ïðåâðàùåíèå ñîåäèíåíèé I â ðåàêöèÿõ ñ çàìåùåííûìè
ãèäðàçèíàìè ñ öåëüþ ìîäèôèêàöèè ôóðàíîâîãî öèêëà
è ñèíòåçà íîâûõ ãåòåðîöèêëè÷åñêèõ ñèñòåì, ñîäåðæà-
ùèõ â ñòðóêòóðå 4-àìèíîàíòèïèðèí. Ðàíåå ðåöèêëèçà-
öèÿ ôóðàíîâîãî öèêëà áûëà îñóùåñòâëåíà íà ïðèìåðå
ïðåâðàùåíèÿ ñ ãèäðàçèíàìè áëèçêèõ ïî ñòðóêòóðå
4,5-äèçàìåùåííûõ ôóðàí-2,3-äèîíîâ [6, 7] è 3-ìåòè-
ëåí-(3Í)-ôóðàí-2-îíîâ [8].

Íàìè áûëî óñòàíîâëåíî, ÷òî 1,5-äèìåòèë-4-(5-
àðèë-2-îêñîôóðàí-3-èëèäåíàìèíî)-2-ôåíèë-1,2-äèãèä-
ðîïèðàçîë-3-îíû Ià – ä ðåàãèðóþò ñ ìåòèë-, ýòèë-, ôå-
íèë-, 2,4-äèíèòðîôåíèëãèäðàçèíàìè ïðè ýêâèìîëÿð-
íîì ñîîòíîøåíèè ðåàãåíòîâ â ñðåäå èíåðòíîãî àïðî-
òîííîãî ðàñòâîðèòåëÿ ïðè êîìíàòíîé òåìïåðàòóðå ñ
îáðàçîâàíèåì 6-àðèë-4-(1,5-äèìåòèë-3-îêñî-2-ôåíèë-
2,3-äèãèäðî-1Í-ïèðàçîë-4-èëèìèíî)-1,4-äèãèäðî-2Í-
ïèðèäàçèí-3-îíîâ IIà – í.

Ñîåäèíåíèÿ IIà – í — áåñöâåòíûå êðèñòàëëè÷åñêèå
âåùåñòâà, ïîëó÷åííûå ñ âûõîäàìè 24 – 92 %
(ñì. òàáë. 1). Â ñïåêòðàõ ßÌÐ 1Í ñîåäèíåíèé IIà – ì
îòñóòñòâóåò ñèíãëåò ìåòèíîâîãî ïðîòîíà Ñ4Í-ãðóïïû

ôóðàíîâîãî öèêëà èñõîäíîãî ñîåäèíåíèÿ I ïðè 7,70 –
7,79 ì.ä. è ïîÿâëÿåòñÿ ñèíãëåò ìåòèíîâîãî ïðîòîíà
Ñ5Í ïèðèäàçèíîâîãî öèêëà â îáëàñòè 6,40 – 6,54 ì.ä.,
ñèíãëåò NH-ãðóïïû â îáëàñòè 7,64 – 7,94 ì.ä., à òàêæå
ñèãíàëû ïðîòîíîâ çàìåñòèòåëåé R. Â ÈÊ-ñïåêòðàõ ñî-
åäèíåíèé II ïðèñóòñòâóåò äâå ïîëîñû ïîãëîùåíèÿ ëàê-
òàìíûõ êàðáîíèëüíûõ ãðóïï ãåòåðîöèêëîâ â îáëàñòè
1690 – 1672 ñì – 1 è 1653 – 1638 ñì – 1 è èñ÷åçàåò ïîëî-
ñà ïîãëîùåíèÿ ëàêòîííîãî êàðáîíèëà â îáëàñòè
1785 – 1780 ñì – 1, õàðàêòåðíàÿ äëÿ ñîåäèíåíèé I
(ñì. òàáë. 2).

Îáðàçîâàíèå ñîåäèíåíèé II ïðîèñõîäèò, âåðîÿòíî, â
ðåçóëüòàòå äåöèêëèçàöèè ôóðàíîâîãî öèêëà âñëåäñò-
âèå ðàçðûâà ñâÿçè Î-Ñ2 ïîñëå àòàêè ïåðâè÷íîé àìè-
íîãðóïïû ãèäðàçèíà íà àòîì Ñ2 ôóðàíîíà ñ îáðàçîâà-
íèåì ïðîìåæóòî÷íîãî èíòåðìåäèàòà (È). Ïîñëåäíèé,
ïî-âèäèìîìó, öèêëèçóåòñÿ â ðåçóëüòàòå àòàêè âòîðè÷-
íîé àìèíîãðóïïû – NHR íà àòîì óãëåðîäà ãðóïïû
Ñ4=Î ñ îòùåïëåíèåì âîäû.
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Ò à á ë è ö à 1
Âûõîäû è òåìïåðàòóðû ïëàâëåíèÿ ñîåäèíåíèé II è III

¹ Âûõîä, % tïë, °Ñ (ðàñòâîðèòåëü)

IIa 86 137 – 138 (òîëóîë)
IIá 84 211 – 212 (òîëóîë)
IIâ 88 220 – 221 (òîëóîë)
IIã 82 236 – 237 (òîëóîë)
IIä 78 234 – 244 (òîëóîë)
IIå 92 174 – 175 (òîëóîë)
IIæ 78 190 – 191 (òîëóîë)
IIç 88 152 – 153 (òîëóîë)
IIè 74 189 – 190 (òîëóîë)
IIê 76 198 – 199 (òîëóîë)
IIë 64 287 – 289 (äèîêñàí)
IIì 29 199 – 201 (àöåòîíèòðèë)
IIí 24 198 – 199 (àöåòîíèòðèë)
IIIà 50 271 – 272 (àöåòîíèòðèë)
IIIá 49 291 – 292 (òîëóîë)
IIIâ 56 293 – 294 (òîëóîë)
IIIã 61 306 – 307 (òîëóîë)
IIIä 54 310 – 312 (òîëóîë)



Ïðè âçàèìîäåéñòâèè ôóðàíîíîâ Iá, â ñ 2,4-äèíèòðî-
ôåíèëãèäðàçèíîì ñîåäèíåíèÿ IIì, í âûäåëåíû ñ âûõî-
äàìè 29,24 % ñîîòâåòñòâåííî. Ñîåäèíåíèÿ II â ðåàê-
öèè ôóðàíîíîâ Ià, ã, ä ñ 2,4-äèíèòðîôåíèëãèäðàçèíîì
òàêæå îáðàçóþòñÿ, ñóäÿ ïî äàííûì ÒÑÕ, íî â ìèíîð-
íûõ êîëè÷åñòâàõ. Îñíîâíûìè ïðîäóêòàìè ðåàêöèè ÿâ-
ëÿåòñÿ 4-[2-àðèë-1-(2,4-äèíèòðîôåíèëàìèíî)-2-îêñî-
1,2-äèãèäðîïèððîë-3-èëèäåíàìèíî]-1,5-äèìåòèë-2-ôå-
íèë-1,2-äèãèäðîïèðàçîë-3-îíû IIIà – ä.

Ñîåäèíåíèÿ III — îêðàøåííûå â òåìíî-êðàñíûé
öâåò êðèñòàëëè÷åñêèå âåùåñòâà, ïîëó÷åííûå ñ âûõî-
äàìè 49 – 61 % (ñì. òàáë. 1). Â ñïåêòðàõ ßÌÐ 1Í ñîå-
äèíåíèé III îòñóòñòâóåò ñèíãëåò ìåòèíîâîãî ïðîòîíà
Ñ4Í-ãðóïïû ôóðàíîâîãî öèêëà èñõîäíîãî ñîåäèíå-
íèÿ I ïðè 7,70 – 7,79 ì.ä. è ïîÿâëÿåòñÿ ñèíãëåò ìåòèíî-
âîãî ïðîòîíà Ñ4Í ïèððîëîíîâîãî öèêëà ïðè
6,19 – 6,32 ì.ä., ñèíãëåò ïðîòîíà NH-ãðóïïû ïðè
14,35 – 14,45 ì.ä., à òàêæå 3 äóáëåòà ïðîòîíîâ â îáëàñ-
òè 8,2 – 9,1 ì.ä., õàðàêòåðíûõ äëÿ 2,4-äèíèòðîôåíèëü-
íîãî çàìåñòèòåëÿ. Â ÈÊ-ñïåêòðàõ ñîåäèíåíèé III ïðè-
ñóòñòâóåò äâå ïîëîñû ïîãëîùåíèÿ ëàêòàìíûõ êàðáî-
íèëüíûõ ãðóïï ãåòåðîöèêëîâ â îáëàñòè 1701 – 1697 è

1681 – 1670 ñì – 1, è èñ÷åçàåò ïîëîñà ïîãëîùåíèÿ ëàê-
òîííîãî êàðáîíèëà, õàðàêòåðíàÿ äëÿ ñîåäèíåíèé I
(ñì. òàáë. 1).

Îáðàçîâàíèå ñîåäèíåíèé III ïðîèñõîäèò, âåðîÿòíî,
âñëåäñòâèå öèêëèçàöèè èíòåðìåäèàòà â ðåçóëüòàòå àòà-
êè àöèëèðîâàííîé àìèíîãðóïïû — NHCO íà àòîì óã-
ëåðîäà ãðóïïû C4=O, ñîïðîâîæäàþùåéñÿ îòùåïëåíè-
åì âîäû, ÷òî ìîæåò áûòü îáúÿñíåíî íàëè÷èåì ïðè âòî-
ðè÷íîì àòîìå àçîòà 2,4-äèíèòðîôåíèëüíîãî çàìåñòè-
òåëÿ, îáëàäàþùåãî ñèëüíûìè ýëåêòðîíîàêöåïòîðíû-
ìè ñâîéñòâàìè.

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

ÈÊ-ñïåêòðû çàïèñàíû íà ïðèáîðå ÔÑÌ-1201 (Ðîñ-
ñèÿ), UR-20 (ÃÄÐ) â ïàñòå â âàçåëèíîâîì ìàñëå è â òàá-
ëåòêàõ KBr. Ñïåêòðû ßÌÐ 1Í çàïèñàíû íà ïðèáîðå
Bruker DRX500 (SF = 500,13 ÌÃö) â DMSO-d6, âíóò-
ðåííèé ñòàíäàðò — ÃÌÄÑ. Õèìè÷åñêóþ ÷èñòîòó ñîå-
äèíåíèé è ïðîòåêàíèå ðåàêöèè êîíòðîëèðîâàëè ìåòî-
äîì ÒÑÕ íà ïëàñòèíàõ “Silufol 254UV” â ñèñòåìå ýôèð
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Ò à á ë è ö à 2
Ñïåêòðàëüíûå õàðàêòåðèñòèêè ñîåäèíåíèé II è III

Ñîåäèíåíèå ÈÊ-ñïåêòð, 
, ñì – 1 ßÌÐ 1H, �, ì.ä.

IIà 3285 (N-H), 1678, 1653 (C=O), 1640, 1610 (C=C,
C=N)

2,27 (c, 3H, C-CH3), 3,15 (c, 3H, N-CH3), 3,79 (c, 3H, N-CH3), 6,46 (c, 1H,
CH), 7,5 (10H, Ar), 7,84 (c, 1H, NH)

IIá 3280 (N-H), 1678, 1653 (C=O), 1640, 1608 (C=C,
C=N)

2,25 (c, 3H, C-CH3), 2,36 (c, 3H, C-CH3), 3,17 (c, 3H, N-CH3), 3,8 (c, 3H,
N-CH3), 6,42 (c, 1H, CH), 7,35 (ì, 9H, Ar), 7,64 (c, 1H, NH)

IIâ 3262 (N-H), 1690, 1653 (C=O), 1609 (C=C, C=N) 2,27 (c, 3H, C-CH3), 3,15 (c, 3H, N-CH3), 3,79 (c, 3H, N-CH3), 3,82 (c, 3H,
O-CH3), 6,41 (c, 1H, CH), 7,45 (ì, 9H, Ar), 7,64 (c, 1H, NH)

IIã 3285 (N-H), 1674, 1652 (C=O), 1640, 1603 (C=C,
C=N)

2,27 (c, 3H, C-CH3), 3,22 (c, 3H, N-CH3), 3,8 (c, 3H, N-CH3), 6,44 (c, 1H,
CH), 7,5 (ì, 9H, Ar), 7,73 (c, 1H, NH)

IIä 3272 (N-H), 1680, 1649, 1605 (C=O), (C=C, C=N) 2,24 (c, 3H, C-CH3), 3,18 (c, 3H, N-CH3), 3,8 (c, 3H, N-CH3), 6,42 (c, 1H,
CH), 7,45 (ì, 9H, Ar), 7,74 (c, 1H, NH)

IIå 3250 (N-H), 1680, 1648, 1607 (C=O), (C=C, C=N) 1,40 (ò, 3H, C-CH3), 2,24 (c, 3H, C-CH3), 3,15 (c, 3H, N-CH3), 4,24 (ê, 2H,
CH2), 6,44 (c, 1H, CH), 7,5 (ì, 10H, Ar), 7,84 (c, 1H, NH)

IIæ 3270 (N-H), 1676, 1638 (C=O), 1607, 1568 (C=C,
C=N)

1,45 (ò, 3H, C-CH3), 2,24 (c, 3H, C-CH3), 2,37 (c, 3H, C-CH3), 3,17 (c, 3H,
N-CH3), 4,24 (ê, 2H, CH2), 6,40 (c, 1H, CH), 7,4 (ì, 9H, Ar), 7,65 (c, 1H,
NH)

IIç 3270 (N-H), 1679, 1640, 1610 (C=O, C=C, C=N) 1,43 (ò, 3H, C-CH3), 2,25 (c, 3H, C-CH3), 3,16 (c, 3H, N-CH3), 3,82 (c, 3H,
O-CH3), 4,24 (ê, 2H, CH2), 6,44 (c, 1H, CH), 7,4 (ì, 9H, Ar), 7,75 (c, 1H,
NH)

IIè 3280 (N-H), 1678, 1642 (C=O), 1608 (C=C, C=N) 1,40 (ò, 3H, C-CH3), 2,25 (c, 3H, C-CH3), 3,16 (c, 3H, N-CH3), 4,24 (ê, 2H,
CH2), 6,44 (c, 1H, CH), 7,5 (ì, 9H, Ar), 7,75 (c, 1H, NH)

IIê 3283 (N-H), 1672 (C=O), 1637 (C=O), 1601 (C=N,
C=C)

1,45 (ò, 3H, C-CH3), 2,25 (c, 3H, C-CH3), 3,16 (c, 3H, N-CH3), 4,25 (ê, 2H,
CH2), 6,43 (c, 1H, CH), 7,5 (ì, 9H, Ar), 7,68 (c, 1H, NH)

IIë 3275 (N-H), 1670, 1642 (C=O), 1600 (C=N, C=C) 2,27 (c, 3H, C-CH3), 3,19 (c, 3H, N-CH3), 6,54 (c, 1H, CH), 7,5 (ì, 16H, Ar),
7,94 (c, 1H, NH)

IIì 3453 (N-H), 1651 (C=O), 1609, 1593 (C=N, C=C) 2,12 (c, 3H, C-CH3), 2,39 (c, 3H, C-CH3), 3,11 (c, 3H, N-CH3), 7,81 (c, 1H,
CH), 7,8 (ì, 12H, Ar), 9,89 (c, 1H, NH)

IIí 3457 (N-H), 1674, 1638 (C=O), 1610 (C=N, C=C)
IIIà 1701, 1681 (C=O), 1609, 1589, 1562 (C=N, C=C) 2,15 (c, 3H, C-CH3), 3,19 (c, 3H, N-CH3), 6,31 (c, 1H, CH), 7,4 (ì, 13H, Ar),

14,35 (c, 1H, NH)
IIIá 1697, 1670 (C=O), 1612, 1593 (C=N, C=C) 2,15 (c, 3H, C-CH3), 2,41 (c, 3H, C-CH3), 3,12 (c, 3H, N-CH3), 6,22 (c, 1H,

CH), 7,3 (ì, 12H, Ar), 14,45 (c, 1H, NH)
IIIâ 1697, 1674 (C=O), 1605, 1593, 1538 (C=N, C=C) 2,15 (c, 3H, C-CH3), 3,21 (c, 3H, N-CH3), 3,82 (c, 3H, O-CH3), 6,19 (c, 1H,

CH), 7,3 (ì, 12H, Ar), 14,42 (c, 1H, NH)
IIIã 1697, 1674 (C=O), 1612, 1593 (C=N, C=C) 2,19 (c, 3H, C-CH3), 3,23 (c, 3H, N-CH3), 6,32 (c, 1H, CH), 7,4 (ì, 12H, Ar),

14,42 (c, 1H, NH)
IIIä 1701, 1674 (C=O), 1610, 1593 (C=N, C=C) 2,19 (c, 3H, C-CH3), 3,23 (c, 3H, N-CH3), 6,30 (c, 1H, CH), 7,45 (ì, 12H,

Ar), 14,42 (c, 1H, NH)



— áåíçîë — àöåòîí, 10:9:1. Äàííûå ýëåìåíòíîãî àíà-
ëèçà óäîâëåòâîðÿþò âû÷èñëåííûì çíà÷åíèÿì.

4-(1,5-Äèìåòèë-3-îêñî-2-ôåíèë-2,3-äèãèäðî-1Í-

ïèðàçîë-4-èëèìèíî)-1,6-ìåòèë-6-ôåíèë-1,4-äèãèä-

ðî- 2Í-ïèðèäàçèí-3-îí (IIa).
Ê ðàñòâîðó 3,59 ã (0,01 ìîëü) ôóðàíîíà Ia â 10 ìë

áåçâîäíîãî òîëóîëà ïðèáàâëÿþò 0,46 ã (0,01 ìîëü) ìå-
òèëãèäðàçèíà, âûïàâøèé îñàäîê îòôèëüòðîâûâàþò.
Âûõîä ñîåäèíåíèÿ IIa 3,3 ã (86 %).

Ñîåäèíåíèÿ IIá – ê ïîëó÷åíû àíàëîãè÷íî.
4-(1,5-Äèìåòèë-3-îêñî-2-ôåíèë-2,3-äèãèäðî-1Í-

ïèðàçîë-4-èëèìèíî)-1,6-äèôåíèë-1,4-äèãèäðî-2Í-

ïèðèäàçèí-3-îí (IIë).
Ðàñòâîð 3,59 ã (0,01 ìîëü) ôóðàíîíà Ia è 1,08 ã

(0,01 ìîëü) ôåíèëãèäðàçèíà â 10 ìë áåçâîäíîãî òîëóî-
ëà íàãðåâàþò â òå÷åíèå 3 ÷, óäàëÿþò ðàñòâîðèòåëü è
ïåðåêðèñòàëëèçîâûâàþò èç äèîêñàíà. Âûõîä ñîåäèíå-
íèÿ IIë 2,8 ã (64 %).

4-[1-(2,4-Äèíèòðîôåíèëàìèíî)-2-îêñî-5-(4-ìåòèë-

ôåíèë)-1,2-äèãèäðîïèððîë-3-èëèäåíàìèíî]-1,5-äè-

ìåòèë-2-ôåíèë-1,2-äèãèäðîïèðàçîë-3-îí (IIIá),

4-(1,5-äèìåòèë-3-îêñî-2-ôåíèë-2,3-äèãèäðî-1Í-ïè-

ðàçîë-4-èëèìèíî)-1-(2,4-äèíèòðîôåíèë)-6-(4-ìåòèë-

ôåíèë)-1,4-äèãèäðî-2Í-ïèðèäàçèí-3-îí (IIì).
Ðàñòâîð 3,73 ã (0,01 ìîëü) ôóðàíîíà Iá è 1,98 ã

(0,01 ìîëü) 2,4-äèíèòðîôåíèëãèäðàçèíà â 10 ìë áåç-
âîäíîãî òîëóîëà íàãðåâàþò â òå÷åíèå 3 ÷, âûïàâøèé
îñòàòîê îòôèëüòðîâûâàþò. Âûõîä ñîåäèíåíèÿ III á
2,7 ã (49 %). Ôèëüòðàò óïàðèâàþò è ïåðåêðèñòàëëèçî-
âûâàþò èç àöåòîíèòðèëà, ïîëó÷àÿ ñîåäèíåíèå IIì. Âû-
õîä ñîåäèíåíèÿ IIì 1,6 ã (29 %).

Ñîåäèíåíèÿ IIIà, â – ä è IIí ïîëó÷åíû àíàëîãè÷íî.

Ýêñïåðèìåíòàëüíàÿ ôàðìàêîëîãè÷åñêàÿ ÷àñòü

Ïðîòèâîâîñïàëèòåëüíîå äåéñòâèå èçó÷àëè íà ìîäå-
ëè îñòðîãî âîñïàëèòåëüíîãî îòåêà, âûçâàííîãî ñóá-
ïëàíòàðíûì ââåäåíèåì 0,1 ìë 1 % âîäíîãî ðàñòâîðà
êàððàãåíèíà â çàäíþþ ëàïó áåëûõ áåñïîðîäíûõ êðûñ
îáîåãî ïîëà ìàññîé 170 – 200 ã [9]. Îáúåì ñòîïû èçìå-
ðÿëè îíêîìåòðè÷åñêè äî è ÷åðåç 2 è 4 ÷ ïîñëå ââåäå-

íèÿ êàððàãåíèíà. Î ïðîòèâîâîñïàëèòåëüíîì äåéñòâèè
ñóäèëè ïî ñòåïåíè òîðìîæåíèÿ îòåêà (â %) â ñðàâíå-
íèè ñ êîíòðîëåì (2 % êðàõìàëüíàÿ ñëèçü). Ñîåäèíåíèå
ââîäèëè âíóòðèáðþøèííî â äîçå 50 ìã
êã â âèäå âçâå-
ñè â 2 % êðàõìàëüíîé ñëèçè çà 1 ÷ äî ââåäåíèÿ ôëîãî-
ãåííîãî àãåíòà. Êàæäîå ñîåäèíåíèå èñïûòûâàëè íà

Õèìèêî-ôàðìàöåâòè÷åñêèé æóðíàë. Òîì 39, ¹ 1, 2005 15

Ò à á ë è ö à 3
Àíàëüãåòè÷åñêàÿ àêòèâíîñòü èññëåäîâàííûõ ñîåäèíåíèé

Ñîåäèíåíèå

Âðåìÿ íàñòóïëåíèÿ îáîðîíèòåëüíîãî ðåôëåêñà, ñ,
ïîñëå ââåäåíèÿ ñîåäèíåíèÿ ÷åðåç

30 ìèí 60 ìèí 120 ìèí

IIá 14,5 � 1,28
p < 0,001

18,2 � 1,93
p < 0,5

14,3 � 1,97
p < 0,1

IIâ 10,7 � 1,23
p < 0,05

12,2 � 2,1
p > 0,25

10,5 � 1,38
p < 0,5

IIã 16,5 � 1,08
p < 0,001

15,5 � 0,92
p > 0,002

13,2 � 1,54
p > 0,1

IIå 12,5 � 1,99
p < 0,05

12,8 � 1,76
p > 0,1

13,7 � 1,47
p > 0,05

IIæ 13,5 � 1,74
p > 0,01

16,0 � 1,46
p < 0,01

16,0 � 1,49
p < 0,01

IIç 10,2 � 1,81
p < 0,25

11,2 � 1,74
p < 0,5

14,2 � 1,74
p > 0,02

IIè 18,0 � 4,27
p < 0,001

15,3 � 2,36
p > 0,05

15,7 � 1,41
p < 0,01

IIê — — —
IIIà 15,7 � 1,47

p < 0,001
13,8 � 2,05

p < 0,01
21,7 � 1,38

p < 0,001
IIIá 9,6 � 1,88

p > 0,25
10,0 � 1,14

p < 0,5
8,6 � 1,07
p < 0,5

IIIâ 7,9 � 1,02
p < 0,5

10,0 � 1,20
p < 0,5

9,5 � 0,52
p < 0,5

IIIã 9,7 � 1,58
p < 0,25

13,0 � 1,82
p > 0,1

13,8 � 1,55
p > 0,05

IIIä 11,7 � 0,88
p > 0,01

10,0 � 1,59
p < 0,5

12,8 � 1,64
p < 0,25

Àíàëüãèí 13,1 � 0,9
p < 0,01

12,8 � 1,9
p < 0,05

16,3 � 3,0
p < 0,1

Êîíòðîëü (2 %
êðàõìàëüíàÿ
ñëèçü)

7,5 � 0,72 9,5 � 1,23 10,0 � 1,00

Ï ð è ì å ÷ à í è å : ð — äîñòîâåðíîñòü ïî îòíîøåíèþ ê êîíòðîëþ.
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I, III: Ar = C6H5 (à), 4-CH3C6H4 (á), 4-CH3OC6H4 (â), 4-ClC6H4 (ã), 4-BrC6H4 (ä).
II: R = CH3, Ar = C6H5 (à), 4-CH3C6H4 (á), 4-CH3OC6H4 (â), 4-ClC6H4 (ã), 4-BrC6H4 (ä); R = C2H4, Ar = C6H5 (å), 4-CH3C6H4 (æ), 4-CH3OC6H4 (ç), 4-
ClC6H4 (è), 4-BrC6H4 (ê); R = C6H5, Ar = C6H5 (ë); R = 2,4-(NO2)2C6H3, Ar = 4-CH3C6H4 (ì), 4-CH3OC6H4 (í).



5 æèâîòíûõ. Ïðåïàðàòîì ñðàâíåíèÿ ñëóæèë îðòîôåí
(10 ìã
êã).

Àíàëüãåòè÷åñêóþ àêòèâíîñòü îïðåäåëÿëè íà áåñïî-
ðîäíûõ ìûøàõ îáîåãî ïîëà ìàññîé 16 – 22 ã ïî ìåòî-
äèêå “ãîðÿ÷àÿ ïëàñòèíêà” [10]. Èññëåäóåìûå âåùåñòâà
ââîäèëè âíóòðèáðþøèííî â äîçå 50 ìã
êã â âèäå âçâå-
ñè â 2 % êðàõìàëüíîé ñëèçè çà 30 ìèí äî ïîìåùåíèÿ
æèâîòíûõ íà ãîðÿ÷óþ ïëàñòèíêó. Ïîêàçàòåëåì áîëå-
âîé ÷óâñòâèòåëüíîñòè ñëóæèëà äëèòåëüíîñòü ïðåáû-
âàíèÿ ìûøåé íà ãîðÿ÷åé ïëàñòèíêå äî íàñòóïëåíèÿ
îáîðîíèòåëüíîãî ýôôåêòà — îáëèçûâàíèÿ çàäíèõ ëà-
ïîê. Êàæäîå ñîåäèíåíèå èñïûòûâàëè íà 6 æèâîòíûõ.
Ïðåïàðàòîì ñðàâíåíèÿ ñëóæèë àíàëüãèí (93 ìã
êã).
Ñòàòèñòè÷åñêóþ îáðàáîòêó ïðîâîäèëè ñ èñïîëüçîâà-
íèåì t-êðèòåðèÿ Ñòüþäåíòà [11].

Óñòàíîâëåíî, ÷òî ñîåäèíåíèÿ IIá – ê, ñî÷åòàþùèå â
ñòðóêòóðå ïèðàçîëüíûé è ïèðèäàçèíîâûé öèêëû, à
òàêæå ñîåäèíåíèÿ IIIà, á, ã, ä, èìåþùèå â ñòðóêòóðå
ïèðàçîëüíûé è ïèððîëüíûé ãåòåðîöèêëû, â äîçå
50 ìã
êã âíóòðèáðþøèííî ïðàêòè÷åñêè íå ïðîÿâëÿþò
ïðîòèâîâîñïàëèòåëüíîé àêòèâíîñòè. Âìåñòå ñ òåì, ñî-
åäèíåíèÿ IIá – ê è IIIà îêàçûâàþò àíàëüãåòè÷åñêîå
äåéñòâèå (òàáë. 3).
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SYNTHESIS ANALGETIC AND ANTIINFLAMMATORY ACTIVITIES
OF THE COMPOUNDS OBTAINED BY RECYCLIZATION
OF 3-IMINO-3(H)-FURANONES-2 WITH SUBSTITUTED HYDRAZINES
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6-Aryl-4-(1,5-dimetyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylimino)-1,4-dihydro-2H-pirydazine-3-ones and 4-[4-aryl-1-(2,4-dinitrophenylamino)-2-
oxo-1,2-dihydropyrol-3-ylidenamino]-1,5-dimetyl-2-phenyl-1,2-dihydropyrazol-3-ones were synthesized by recyclization of 1,5-dimetyl-4-(5-aryl-2-oxofu-
ran-3-ylidenamino)-2-phenyl-1,2-dihydropyrazol-3-ones with substituted hydrazines. Most compounds exhibit but not antiinflammatory analgetic activity.
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