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ÃÁÎÓ ÂÏÎ “Ïåðìñêàÿ ãîñóäàðñòâåííàÿ ôàðìàöåâòè÷åñêàÿ àêàäåìèÿ Ìèíèñòåðñòâà

çäðàâîîõðàíåíèÿ Ðîññèéñêîé Ôåäåðàöèè”, Ïåðìü, Ïåðìñêèé êðàé, Ðîññèÿ;
2

ÃÁÎÓ ÂÏÎ “Ïåðìñêèé ãîñóäàðñòâåííûé íàöèîíàëüíûé èññëåäîâàòåëüñêèé óíèâåðñèòåò”,

Ïåðìü, Ïåðìñêèé êðàé, Ðîññèÿ

Âçàèìîäåéñòâèåì ãåòàðèëàìèäîâ 4-àðèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîâûõ êèñëîò ñ àðîìà-

òè÷åñêèìè àìèíàìè, à òàêæå äåöèêëèçàöèåé 5-àðèë-3-àðèëèìèíî-3Í-ôóðàí-2-îíîâ ãåòå-

ðîöèêëè÷åñêèìè àìèíàìè ïîëó÷åíû ãåòàðèëàìèäû 4-àðèë-2-àðèëàìèíî-4-îêñî-2-áóòå-

íîâûõ êèñëîò. Èçó÷åíà èõ àíàëüãåòè÷åñêàÿ àêòèâíîñòü. Îáíàðóæåíû âåùåñòâà, ñîïîñòà-

âèìûå è ïðåâûøàþùèå àêòèâíîñòü ïðåïàðàòîâ ñðàâíåíèÿ, ñ íèçêîé òîêñè÷íîñòüþ.

Êëþ÷åâûå ñëîâà: ãåòàðèëàìèäû 4-àðèë-2-àðèëàìèíî-4-îêñî-2-áóòåíîâûõ êèñëîò; àíàëü-

ãåòè÷åñêàÿ àêòèâíîñòü.

Èçâåñòíî, ÷òî áîëåå ïîëîâèíû âñåõ èçâåñòíûõ çàáî-

ëåâàíèé, â òîì ÷èñëå õðîíè÷åñêèõ, ñîïðîâîæäàåòñÿ

áîëüþ, à êàæäûé ïÿòûé òðóäîñïîñîáíûé ÷åëîâåê ìî-

æåò ñòðàäàòü îò áîëåâîãî ñèíäðîìà ðàçëè÷íîé ñòåïåíè

âûðàæåííîñòè. Óñòðàíåíèå èëè îáëåã÷åíèå áîëè ëå-

êàðñòâåííûìè ñðåäñòâàìè óëó÷øàåò ôèçè÷åñêîå è

ïñèõè÷åñêîå ñîñòîÿíèå ïàöèåíòà, ÷òî áëàãîïðèÿòíî

ñêàçûâàåòñÿ íà åãî ïðîôåññèîíàëüíîé è ñîöèàëüíîé

äåÿòåëüíîñòè [1, 2]. Â ñâÿçè ñ íåäîñòàòî÷íîé ýôôåê-

òèâíîñòüþ èëè íàëè÷èåì íåæåëàòåëüíûõ ïîáî÷íûõ

ýôôåêòîâ ïðèìåíÿþùèõñÿ àíàëüãåòèêîâ ïîèñê íîâûõ

áèîëîãè÷åñêè àêòèâíûõ ñîåäèíåíèé ñ áîëåóòîëÿþùèì

äåéñòâèåì è âûñîêèì ïðîôèëåì áåçîïàñíîñòè ÿâëÿåò-

ñÿ àêòóàëüíûì. Ðàíåå íàìè ïîêàçàíî, ÷òî ãåòàðèëàìè-

äû 4-àðèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîâûõ êèñëîò è èõ

ïðîèçâîäíûå îáëàäàþò ïðîòèâîâîñïàëèòåëüíîé, æà-

ðîïîíèæàþùåé è àíàëüãåòè÷åñêîé àêòèâíîñòüþ

[3 – 5].

Â ïðîäîëæåíèå ðàáîò ïî õèìè÷åñêîé ìîäèôèêàöèè

áèëîãè÷åñêè àêòèâíûõ ãåòàðèëàìèäîâ ïðåäñòàâëÿëî

èíòåðåñ èçó÷èòü èõ âçàèìîäåéñòâèå ñ àðîìàòè÷åñêèìè

àìèíàìè è èññëåäîâàòü àíàëüãåòè÷åñêîå äåéñòâèå ïî-

ëó÷åííûõ ñîåäèíåíèé. Äëÿ îïòèìèçàöèè ðåàêöèîííûõ

óñëîâèé è âûõîäîâ öåëåâûõ ïðîäóêòîâ íàìè èñïîëüçî-

âàíû 2 ñèíòåòè÷åñêèõ ïîäõîäà. Ïðÿìûì âçàèìîäåéñò-

âèåì ãåòàðèëàìèäîâ 4-àðèë-2-ãèäðîêñè-4-îêñî-2-áóòå-

íîâûõ êèñëîò (Ia – f) ñ àðîìàòè÷åñêèìè àìèíàìè â

ñðåäå áåçâîäíîãî áåíçîëà ïðè íàãðåâàíèè ýêâèìîëåêó-

ëÿðíûõ êîëè÷åñòâ ðåàãåíòîâ ïîëó÷åíû ãåòàðèëàìèäû

4-àðèë-2-àðèëàìèíî-4-îêñî-2-áóòåíîâûõ êèñëîò

(IIa – d, f, k, m) (ìåòîä À). Àìèäû IIe, g – q ñèíòåçèðî-

âàíû äåöèêëèçàöèåé 5-àðèë-3-àðèëèìèíî-3Í-ôó-

14 Õèìèêî-ôàðìàöåâòè÷åñêèé æóðíàë. Òîì 48, ¹ 1, 2014

O

N

O

RO N
H

N
H

O

Ht

Ia-f

O O

N
H

O

Ht

R R
Ht-NH

2Ar-NH
2

IIa-q
IIIa-g

Ar

Ar

IIA

H

O

N

N

H

Ar
R

O

HtH
IIB

Ìåòîä À Ìåòîä B

I: R = H, Ht = Ñ

3

Í

2

NS (a), C

7

H

4

NS (b); R = Cl, Ht = Ñ

3

Í

2

NS (c), Ñ

2

Í

1

N

2

S (d), Ñ

3

Í

3

N

2

S (e), C

7

H

4

NS (f).

II: Ar = 4-CH

3

C

6

H

4

, R = H, Ht = C

7

H

4

NS (a), R = Cl, Ht = Ñ

3

Í

3

N

2

S (b), C

7

H

4

NS (c); Ar=4-CH

3

OC

6

H

4

, R = H, C

7

H

4

NS (d), R = CH

3

O,

Ht = Ñ

3

Í

2

NS (e), R = Cl, Ht = Ñ

2

Í

1

N

2

S (f); Ar = 4-C

2

H

5

OCOC

6

H

4

, R = H, Ht = C

4

H

5

N

4

(g), CHN

4

(h); Ar = 4-BrC

6

H

4

, R = H,

Ht = 4-Ñ

5

Í

4

N (i), Ñ

5

Í

3

BrN (j), Ñ

3

Í

2

NS (k), CHN

4

(l), R = Cl, Ht = Ñ

3

Í

2

NS (m); Ar=4-ClC

6

H

4

, R = Cl, Ht = Ñ

3

Í

2

NS (n);

Ar=4-NO

2

C

6

H

4

, R = H, Ht = Ñ

3

Í

2

NS (o); Ar=2-CH

3

–4-ClC

6

H

3

, R = H, Ht = Ñ

3

Í

2

NS (p), Ñ

4

Í

5

N

2

S (q).

III: R = H, Ar = 4-BrC

6

H

4

(a), 2-CH

3

–4-ClC

6

H

3

(b), 4-C

2

H

5

OCOC

6

H

4

(c), 4-NO

2

C

6

H

4

(d); R = Cl, Ar=4-BrC

6

H

4

(e), 4-ClC

6

H

4

(f);

R = CH

3

O, Ar=4-CH

3

OC

6

H

4

(g).

Ht = 4-Ñ

5

Í

4

N (4-ïèðèäèë), Ñ

5

Í

3

BrN [2-(5-áðîìïèðèäèë)], Ñ

3

Í

2

NS [2-(1,3-òèàçîëèë)], Ñ

2

Í

1

N

2

S [2-(1,3,4-òèàäèàçîëèë)], Ñ

3

Í

3

N

2

S

[2-(5-ìåòèë-1,3,4-òèàäèàçîëèë)], Ñ

4

Í

5

N

2

S [2-(5-ýòèë-1,3,4-òèàäèàçîëèë)], C

4

H

5

N

4

[2-(4-àìèíî-6-ìåòèë-1,3,5-òðèàçèíèë)], CHN

4

[5-(1Í-òåòðàçîëèë], C

7

H

4

NS [2-(1,3-áåíçîòèàçîëèë)].



ðàí-2-îíîâ (IIIa – g) ïîä äåéñòâèåì ñîîòâåòñòâóþùèõ

ãåòåðîöèêëè÷åñêèõ àìèíîâ (ìåòîä B) (ñì. ñõåìó). Ðå-

àêöèÿ ïðîòåêàåò â ñðåäå áåçâîäíîãî òîëóîëà ïðè íàãðå-

âàíèè â òå÷åíèå 0,5 – 3 ÷, ïðèâîäÿ ê õîðîøèì âûõîäàì

ïðîäóêòîâ. Ðàíåå àíàëîãè÷íàÿ äåöèêëèçàöèÿ ôóðàíî-

âîãî öèêëà ïðîâåäåíà íà ïðèìåðå áëèçêèõ ïî ñòðóêòó-

ðå 5-àðèë-3-ãåòàðèëàìèíî(-3-ãèäðàçîíî)-3Í-ôóðàí-2-

îíîâ [6].

Ñîåäèíåíèÿ IIa – q ïðåäñòàâëÿþò ñîáîé æåëòûå

êðèñòàëëè÷åñêèå âåùåñòâà, ðàñòâîðèìûå â õëîðîôîð-

ìå, äèîêñàíå, àöåòîíå, ÄÌÑÎ, íå ðàñòâîðèìûå â âîäå,

àëêàíàõ. Èíäèâèäóàëüíûå ôèçèêî-õèìè÷åñêèå õàðàê-

òåðèñòèêè ïîëó÷åííûõ ñîåäèíåíèé ïðèâåäåíû â

òàáë. 1. Ñòðîåíèå ñèíòåçèðîâàííûõ ñîåäèíåíèé äîêà-

çàíî äàííûìè ÈÊ-, ßÌÐ
1

Í, ìàññ-ñïåêòðîâ (òàáë. 2).

Â ÈÊ-ñïåêòðàõ ñîåäèíåíèé IIa – q ïðèñóòñòâóþò

ïîëîñû ïîãëîùåíèÿ âàëåíòíûõ êîëåáàíèé NH-ãðóïï â

îáëàñòè 3140 – 3400 ñì
– 1

, àìèäíîé êàðáîíèëüíîé

ãðóïïû â îáëàñòè 1675 – 1710 ñì
– 1

, à òàêæå ïîëîñû

ïîãëîùåíèÿ ãðóïïû Ñ
4

=Î è Ñ=Ñ, Ñ=N ñâÿçåé â îáëàñ-

òè 1585 – 1655 ñì
– 1

. Ïîëó÷åííûå ñïåêòðàëüíûå õàðàê-

òåðèñòèêè ñîãëàñóþòñÿ ñ ëèòåðàòóðíûìè äàííûìè äëÿ

2-àðèëàìèíîïðîèçâîäíûõ ðîäñòâåííûõ ñòðóêòóð [7] è

ñâèäåòåëüñòâóþò î íàëè÷èè â êðèñòàëëàõ ýòèõ ñîåäè-

íåíèé ïðî÷íîé âíóòðèìîëåêóëÿðíîé âîäîðîäíîé ñâÿ-

çè (ÂÂÑ) Í-õåëàòíîãî òèïà â ôîðìå Z-èçîìåðà.

Â ñïåêòðàõ ßÌÐ
1

Í ñîåäèíåíèé IIa – q, íàðÿäó ñ

ñèãíàëàìè ïðîòîíîâ ñîîòâåòñòâóþùèõ çàìåñòèòåëåé â

ãåòåðîöèêëå è àðèëüíûõ ðàäèêàëàõ, ïðèñóòñòâóþò

ñèíãëåò âèíèëüíîãî ïðîòîíà ïðè 6,21 – 7,04 ì.ä., ãðóï-

ïà ñèãíàëîâ àðîìàòè÷åñêèõ ïðîòîíîâ ïðè

6,76 – 8,24 ì.ä., íà êîòîðóþ íàêëàäûâàåòñÿ ñèíãëåò

ïðîòîíà ãðóïïû NHCO (ó ñîåäèíåíèé IIa – d, g, q), à

òàêæå cèíãëåò ïðîòîíà àìèäíîé ãðóïïû ïðè

7,89 – 9,13 ì.ä. è ñèíãëåò ïðîòîíà NH-ãðóïïû àðèë-

àìèííîãî ôðàãìåíòà ïðè 11,76 – 13,99 ì.ä. Ïðåäñòàâ-

ëåííûå ñïåêòðàëüíûå çíà÷åíèÿ õàðàêòåðèçóþò Z-êå-

òîåíàìèííóþ ôîðìó IIA äàííûõ ñîåäèíåíèé. Êðîìå

òîãî, â ñïåêòðàõ ñîåäèíåíèé íàáëþäàþòñÿ ñèãíàëû

ïðîòîíîâ CH- è NH-ãðóïï Å-êåòîåíàìèííîé ôîðìû

IIÂ, íàõîäÿùèåñÿ â áîëåå ñèëüíîì ïîëå ïðè 6,02 – 6,66

è 11,09 – 13,10 ì.ä. ñîîòâåòñòâåííî. Òàêèì îáðàçîì,

ïðîèçâîäíûå IIa, ñ, d, h, l ñîäåðæàòñÿ â ðàñòâîðå

ÄÌÑÎ-d
6

òîëüêî â ôîðìå IIA, à îñòàëüíûå âåùåñòâà

ñóùåñòâóþò êàê ðàâíîâåñíûå ñìåñè 2 êåòîåíàìèííûõ

òàóòîìåðîâ ñ ïðåîáëàäàíèåì Z-èçîìåðà, ñîäåðæàíèå

êîòîðîãî ñîñòàâëÿåò 65 – 95 %.

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

ÈÊ-ñïåêòðû çàïèñàíû íà ïðèáîðå ÔÑÌ-1201 â

âèäå ïàñòû â âàçåëèíîâîì ìàñëå. Ñïåêòðû ßÌÐ
1

Í çà-

ïèñàíû íà ïðèáîðå ßÌÐ BS-567À (100 ÌÃö), Varian

Mercury plus (300 ÌÃö), âíóòðåííèé ñòàíäàðò —

ÃÌÄÑ, ðàñòâîðèòåëü ÄÌÑÎ-d
6

. Ìàññ-ñïåêòðû ñîåäè-

íåíèé ñíÿòû íà õðîìàòîìàññ-ñïåêòðîìåòðå Hewlett

Packard 5973/6890. Õèìè÷åñêóþ ÷èñòîòó ñîåäèíåíèé è

ïðîòåêàíèå ðåàêöèè êîíòðîëèðîâàëè ìåòîäîì ÒÑÕ íà

ïëàñòèíêàõ “Sorbfil” òèï ÏÒÑÕ-ÀÔ-ÓÔ â ñèñòåìå

ýôèð — áåíçîë — àöåòîí, 10:9:1, ïÿòíà äåòåêòèðîâàëè

ïàðàìè éîäà. Äàííûå ýëåìåíòíîãî àíàëèçà, ïîëó÷åí-

íûå íà ïðèáîðå LECO-CNH(S)932, ñîîòâåòñòâóþò âû-

÷èñëåííûì çíà÷åíèÿì.

2-[(4-Áðîìôåíèë)àìèíî]-4-îêñî-4-ôåíèë-N-1,3-

òèàçîë-2-èëáóò-2-åíàìèä (IIk). Ìåòîä A. Ê ðàñòâîðó

1,72 ã (0,01 ìîëü) ï-áðîìàíèëèíà â 20 ìë áåçâîäíîãî

áåíçîëà ïðèáàâëÿþò ñóñïåíçèþ 2,74 ã (0,01 ìîëü) ñî-

åäèíåíèÿ Ia â 30 ìë òîãî æå ðàñòâîðèòåëÿ, ñìåñü íà-

ãðåâàþò ïðè ïåðåìåøèâàíèè äî ïîëíîãî ðàñòâîðåíèÿ

ðåàãåíòà â òå÷åíèå 3 ÷, âûïàâøèé îñàäîê îòôèëüòðî-

âûâàþò è ïåðåêðèñòàëëèçîâûâàþò èç ýòèëàöåòàòà. Âû-

õîä 2,27 ã (53 %).

Ñîåäèíåíèÿ IIa – d, f, m ïîëó÷àþò àíàëîãè÷íî.

Ìåòîä B. Ê ñóñïåíçèè 3,28 ã (0,01 ìîëü) ñîåäèíå-

íèÿ IIIa â 30 ìë áåçâîäíîãî òîëóîëà ïðèáàâëÿþò ñóñ-

ïåíçèþ 1,00 ã (0,01 ìîëü) 2-àìèíîòèàçîëà â 10 ìë òîãî

æå ðàñòâîðèòåëÿ, ñìåñü íàãðåâàþò äî ïîëíîãî ðàñòâî-

ðåíèÿ ðåàãåíòà â òå÷åíèå 1 ÷, âûïàâøèé îñàäîê îò-

ôèëüòðîâûâàþò è ïåðåêðèñòàëëèçîâûâàþò èç àöåòî-

íèòðèëà. Âûõîä 3,34 ã (78 %).

Ñîåäèíåíèÿ IIe, g – j, l – q ïîëó÷àþò àíàëîãè÷íî.

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Îñòðóþ òîêñè÷íîñòü íàèáîëåå àêòèâíûõ ñîåäèíå-

íèé IIi, j èçó÷àëè íà áåëûõ íåëèíåéíûõ ìûøàõ (ñàì-

öàõ) ìàññîé 18 – 22 ã ñ îïðåäåëåíèåì ËÄ
50

ïî ìåòîäó

Ïåðøèíà Ã. Í. Êàæäîå ñîåäèíåíèå èñïûòûâàëè íà 6

æèâîòíûõ. Ñîåäèíåíèÿ ââîäèëè âíóòðèáðþøèííî â

âèäå âçâåñè â 2 % êðàõìàëüíîì ðàñòâîðå èç ðàñ÷åòà

0,1 ìë/10 ã îäíîêðàòíî, ïîñëå ÷åãî æèâîòíûå íàõîäè-

ëèñü ïîä íàáëþäåíèåì â òå÷åíèå 14 äíåé. Êîíòðîëü-

íûì æèâîòíûì ââîäèëè ýêâèîáúåìíîå êîëè÷åñòâî 2 %

êðàõìàëüíîãî ðàñòâîðà [8].

Àíàëüãåòè÷åñêóþ àêòèâíîñòü ñîåäèíåíèé IIe, g – q

îïðåäåëÿëè íà áåëûõ íåëèíåéíûõ ìûøàõ (ñàìöàõ)
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Ôèçèêî-õèìè÷åñêèå õàðàêòåðèñòèêè ñîåäèíåíèé IIa – q

Ñîåäèíåíèå Âûõîä, % Ò. ïë., °C

Ìîëåêóëÿð-

íàÿ ìàññà

Áðóòòî-ôîðìóëà

IIa 45* 136 – 138 413,49 C
24

H
19

N
3
O

2
S

IIb 54* 182 – 184 412,89 C
20

H
17

N
4
O

2
S

IIc 48* 108 – 110 447,94 C
24

H
18

ClN
3
O

2
S

IId 54* 142 – 144 429,49 C
24

H
19

N
3
O

3
S

IIe 92** 212 – 214 409,46 C
21

H
19

N
3
O

4
S

IIf 43* 153 – 155 414,87 C
19

H
15

ClN
4
O

3
S

IIg 64** 168 – 170 446,46 C
23

H
22

N
6
O

4

IIh 69** 152 – 154 406,39 C
20

H
18

N
6
O

4

IIi 57** 190 – 192 422,27 C
21

H
16

BrN
3
O

2

IIj 41** 182 – 184 501,17 C
21

H
15

Br
2
N

3
O

2

IIk 53* 78** 178 – 180 428,30 C
19

H
14

BrN
3
O

2
S

IIl 43** 174 – 176 413,23 C
17

H
13

BrN
6
O

2

IIm 69* 91** 216 – 218 462,75 C
19

H
13

BrClN
3
O

2
S

IIn 94** 196 – 198 418,30 C
19

H
13

Cl
2
N

3
O

2
S

IIo 67** 188 – 190 394,40 C
19

H
14

N
4
O

4
S

IIp 75** 162 – 164 397,88 C
20

H
16

ClN
3
O

2
S

IIq 82** 186 – 188 426,92 C
21

H
19

ClN
4
O

2
S

* Ñîåäèíåíèå ïîëó÷åíî ìåòîäîì À; ** — ìåòîäîì B.



ìàññîé 18 – 22 ã ïðè áîëåâîì, òåðìè÷åñêîì ðàçäðàæå-

íèè ëàï â òåñòå “ãîðÿ÷åé ïëàñòèíû” [8]. Èññëåäóåìûå

âåùåñòâà ââîäèëè âíóòðèáðþøèííî â äîçå 50 ìã/êã â

âèäå âçâåñè â 2 % êðàõìàëüíîì ðàñòâîðå çà 2 ÷ äî ïî-

ìåùåíèÿ æèâîòíûõ íà íàãðåòóþ äî 53,5° C ìåòàëëè-

÷åñêóþ ïëàñòèíêó. Ïîêàçàòåëåì èçìåíåíèÿ áîëåâîé

÷óâñòâèòåëüíîñòè ñëóæèëà äëèòåëüíîñòü ïðåáûâàíèÿ

íà ãîðÿ÷åé ïëàñòèíå äî ïîÿâëåíèÿ ïîâåäåí÷åñêîãî îò-

âåòà íà íîöèöåïòèâíóþ ñòèìóëÿöèþ (îáëèçûâàíèÿ

çàäíèõ ëàï, ïðûæêîâ, îòäåðãèâàíèÿ çàäíèõ ëàï), èçìå-

ðÿåìàÿ â ñåêóíäàõ. Êàæäîå ñîåäèíåíèå èñïûòûâàëè íà

6 æèâîòíûõ. Ðåçóëüòàòû îöåíèâàëè ïî óâåëè÷åíèþ

âðåìåíè íàñòóïëåíèÿ îáîðîíèòåëüíîãî ðåôëåêñà ïî

ñðàâíåíèþ ñ êîíòðîëåì. Æèâîòíûì êîíòðîëüíîé ãðóï-

ïû ââîäèëè 2 % êðàõìàëüíûé ðàñòâîð, â êà÷åñòâå ïðå-

ïàðàòîâ ñðàâíåíèÿ èñïîëüçîâàëè êîììåð÷åñêè äîñòóï-

íóþ ñóáñòàíöèþ íàòðèåâîé ñîëè äèêëîôåíàêà Sigma
®

â äîçå 10 ìã/êã è êîììåð÷åñêè äîñòóïíóþ ñóáñòàíöèþ

ìåòàìèçîëà íàòðèÿ ÎÎÎ “Ôàðìõèìêîìïëåêò” â äîçå

93 ìã/êã. Ðåçóëüòàòû ôàðìàêîëîãè÷åñêèõ èñïûòàíèé

îáðàáîòàíû ñòàòèñòè÷åñêè ñ ïîìîùüþ ïðîãðàìì

Windows XP (Excel) ñ èñïîëüçîâàíèåì t êðèòåðèÿ

Ñòüþäåíòà è ïðåäñòàâëåíû â òàáë. 3.

Èññëåäîâàíèå îñòðîé òîêñè÷íîñòè ñîåäèíåíèé IIi, j

ïîêàçàëî, ÷òî ËÄ
50

ñîñòàâëÿåò 1250, 1350 ìã/êã, è äàí-

íûå âåùåñòâà ìîæíî îòíåñòè ê ïðàêòè÷åñêè íåòîêñè÷-

íûì.

Ïðè èçó÷åíèè àíàëüãåòè÷åñêîé àêòèâíîñòè àìèäîâ

II âûÿâëåíî, ÷òî âñå èññëåäîâàííûå ñîåäèíåíèÿ ïðîÿâ-

ëÿþò âûðàæåííîå äåéñòâèå. Óñòàíîâëåíî, ÷òî àíàëüãå-
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Ñïåêòðàëüíûå õàðàêòåðèñòèêè ñîåäèíåíèé IIa – q

Ñîåäèíåíèå ÈÊ-ñïåêòð, �, ñì

– 1

Ñïåêòð ßÌÐ

1

Í, 	, ì.ä.

IIa 1590, 1640 (C

4

=O, C=N, C=C), 1700 (CO),

3140 ø (NH)

A: 2,30 (c, 3H, CH
3
), 6,97 (ñ, 1Í, ÑÍ), 7,06 – 7,91 (ì, 14H, Ñ

6
Í

5
, 2Ñ

6
Í

4
,

NHCO), 11,96 (ñ, 1Í, NH) (100 %)

IIb 1600, 1610 (C

4

=O, C=N, C=C), 1690 (CO),

3160 ø (NH)

A: 2,43 (ñ, 3H, CH
3
), 2,63 (c, 3H, CH

3
), 6,98 (ñ, 1Í, ÑÍ), 7,05 – 8,03 (ì, 9H, 2

Ñ
6
Í

4
, NHCO), 11,87 (ñ, 1Í, NH) (95 %), Â: 6,39 (c, 1H, CH), 11,12 (ñ, 1Í,

NH) (5 %)

IIc 1615, 1645 (C

4

=O, C=N, C=C), 1705 (CO),

3180 ø (NH)

A: 2,37 (c, 3H, CH
3
), 6,99 (ñ, 1Í, ÑÍ), 7,04 – 8,02 (ì, 14H, Ñ

6
Í

5
, 2 Ñ

6
Í

4
,

NHCO), 11,76 (ñ, 1Í, NH) (100 %)

IId 1595, 1635 (C

4

=O, C=N, C=C), 1705 (CO),

3210 ø (NH)

A: 3,70 (c, 3H, CH
3
Î), 7,04 (ñ, 1Í, ÑÍ), 7,11 – 7,99 (ì, 14H, Ñ

6
Í

5
, 2 Ñ

6
Í

4
,

NHCO), 11,91 (ñ, 1Í, NH) (100 %)

IIe 1590, 1620 (C

4

=O, C=N, C=C), 1690 (CO),

3180 ø (NH)

A: 3,65 (ñ, 3H, CH
3
O), 3,86 (ñ, 3H, CH

3
O), 6,99 (ñ, 1Í, ÑÍ), 6,81 – 7,89 (ì,

6Í, Ñ
6
Í

4
, C

3
H

2
NS), 8,44 (ñ, 1Í, NHCO), 13,12 (ñ, 1Í, NH) (65 %), Â: 6,16 (ñ,

1Í, ÑÍ), 11,99 (ñ, 1Í, NH) (35 %)

IIf 1600, 1625 (C

4

=O, C=N, C=C), 1705 (CO),

3260 ø (NH)

A: 3,71 (c, 3H, CH
3
Î), 6,90 (ñ, 1Í, ÑÍÑO), 7,04 – 8,06 (ì, 8Í, 2Ñ

6
Í

4
), 8,49

(ñ, 1H, CH=N), 9,13 (c, 1Í, NHÑO), 11,89 (c, 1Í, NH) (92%), Â: 6,36 (c, 1H,

CH), 11,09 (c, 1Í, NH) (8 %)

IIg 1605, 1655, (C

4

=O, C=N, C=C), 1675 (CONH),

1705 (COOEt), 3150, 3355 ø (NH, NH
2
)

A: 1,36 (ò, 3H, ÑÍ
3
, J 7,4 Ãö), 2,37 (ñ, 3H, CH

3
), 4,15 (ê, 2H, CH

2
, J 7,4 Ãö),

5,74 (ñ, 2Í, NÍ
2
), 6,94 (c, 1H, CH), 7,04 – 8,19 (ì, 10Í, Ñ

6
Í

5
, Ñ

6
Í

4
, NHCO),

12,34 (ñ, 1Í, NH) (100 %)

IIh 1610, 1650 (C

4

=O, C=N, C=C), 1680 (CONH),

1720 (COOEt), 3200, 3340, 3400 (NH, NH
Ht

)

A: 1,38 (ò, 3Í, ÑÍ
3
, J 7,4 Ãö), 4,22 (ê, 2Í, ÑÍ

2
, J 7,4 Ãö), 6,29 (ñ, 1Í, ÑÍ),

7,15 – 7,83 (ì, 9Í, Ñ
6
Í

5
, Ñ

6
Í

4
), 8,66 (ñ, 1Í, NHCO), 13,99 (ñ, 1Í, NH)

(100 %)

IIi 1605, 1640 (C

4

=O, C=N, C=C), 1675 (CO),

3315 ø (NH)

A: 6,52 (ñ, 1Í, ÑÍ), 7,12 – 8,20 (ì, 13Í, Ñ
6
Í

5
, Ñ

6
Í

4
, Ñ

5
H

4
N), 8,69 (ñ, 1Í,

NHCO), 11,97 (ñ, 1Í, NH) (90 %), Â: 6,23 (ñ, 1Í, CH), 11,28 (ñ, 1Í, NH)

(10 %)

IIj 1590, 1615 (C

4

=O, C=N, C=C), 1675 (CO),

3265 ø (NH)

A: 6,52 (ñ, 1Í, ÑÍ), 7,17 – 8,19 (ì, 12Í, Ñ
6
Í

5
, Ñ

6
Í

4
, Ñ

5
H

3
BrN), 8,56 (ñ, 1Í,

NHCO), 12,02 (ñ, 1Í, NH) (70 %), Â: 6,24 (ñ, 1Í, CH), 11,63 (ñ, 1Í, NH)

(30 %)

IIk 1605, 1640 (C

4

=O, C=N, C=C), 1690 (CO),

3185 ø (NH)

A: 6,55 (ñ, 1Í, ÑÍ), 7,05 – 8,15 (ì, 11Í, Ñ
6
Í

5
, Ñ

6
Í

4
, Ñ

3
H

2
NS), 8,69 (ñ, 1Í,

NHCO), 13,16 (ñ, 1Í, NH) (65 %), Â: 6,28 (ñ, 1Í, ÑÍ), 9,90 (ñ, 1Í, NHCO),

11,91 (ñ, 1Í, NH) (35 %)

IIl 1600, 1625 (C

4

=O, C=N, C=C), 1680 (CO),

3205, 3320 ø (NH, NH
Ht

)

A: 6,40 (c, 1Í, ÑÍ), 6,95 – 7,65 (ì, 9Í, Ñ
6
Í

5
, Ñ

6
Í

4
Br), 7,89 (ñ, 1Í, NHCO),

10,85 (ñ, 1Í, NH
Ht

), 11,95 (ñ, 1Í, NH) (100%)

IIm 1595, 1615 (C

4

=O, C=N, C=C), 1695 (CO),

3180 ø (NH)

A: 6,21 (ñ, 1H, CH), 6,80 – 7,73 (ì, 10Í, 2Ñ
6
Í

4
, Ñ

3
H

2
NS), 8,63 (ñ, 1H,

NHCO), 13,50 (ñ, 1H, NH) (75 %), Â: 6,02 (ñ, 1Í, ÑÍ), 12,07 (c, 1H, NH)

(25 %)

IIn 1590, 1610 (C

4

=O, C=N, C=C) 1686 (CO),

3200 ø (NH)

A: 6,24 (ñ, 1H, CH), 6,76 – 7,74 (ì, 10Í, 2Ñ
6
Í

4
, Ñ

3
H

2
NS), 8,75 (ñ, 1H,

NHCO), 13,25 (ñ, 1H, NH) (85 %), Â: 6,04 (ñ, 1Í, ÑÍ), 13,10 (ñ, 1H, NH)

(15 %)

IIo 1610, 1650 (C

4

=O, C=N, C=C), 1710 (CO),

3220 ø (NH)

A: 6,80 (ñ, 1Í, ÑÍ), 7,25 – 7,85 (ì, 11Í, Ñ
6
Í

5
, Ñ

6
Í

4
, Ñ

3
H

2
NS), 8,25 (ñ, 1Í,

NHCO), 13,05 (ñ, 1Í, NH) (80 %), Â: 6,66 (ñ, 1Í, ÑÍ), 9,35 (ñ, 1Í, NHCO),

11,74 (ñ, 1Í, NH) (20 %)

IIp 1585, 1620 (C

4

=O, C=N, C=C), 1675 (CO),

3200 ø (NH)

A: 2,29 (ñ, 3H, CH
3
), 6,36 (ñ, 1H, CH), 6,78 – 7,80 (ì, 10Í, Ñ

6
Í

5
, Ñ

6
Í

3
,

Ñ
3
H

2
NS), 8,05 (c, 1H, NHCO), 13,53 (c, 1H, NH) (90 %), Â: 6,15 (ñ, 1Í, ÑÍ),

12,10 (ñ, 1H, NH) (10 %)

IIq 1585, 1610 (C

4

=O, C=N, C=C), 1680 (CO),

3300 ø (NH)

A: 1,24 (ò, 3H, CH
3
, J 7,4 Ãö), 2,27 (c, 3Í, ÑÍ

3
), 3,32 (ê, 2H, CH

2
, J 7,4 Ãö),

6,47 (ñ, 1H, CH), 7,33 – 8,24 (ì, 9Í, Ñ
6
Í

5
, Ñ

6
Í

3
, NHCO), 12,65 (c, 1H, NH)

(85 %), Â: 6,34 (ñ, 1Í, ÑÍ), 11,94 (c, 1H, NH) (15 %)



òè÷åñêèé ýôôåêò ó ñîåäèíåíèé IIg, i – l, o – q ïðåâû-

øàåò àêòèâíîñòü ìåòàìèçîëà íàòðèÿ, à àìèäû IIg, i, j

òàêæå íå óñòóïàþò ïî ñèëå äåéñòâèÿ äèêëîôåíàêó.

Ïðè ýòîì íàèáîëüøèé âêëàä â èçó÷àåìóþ àêòèâíîñòü

âíîñèò ââåäåíèå â ñòðóêòóðó àìèäîâ II ôðàãìåíòîâ

4-ïèðèäèëà, 2-(5-áðîìïèðèäèëà) è 2-(4-àìèíî-6-ìå-

òèë-1,3,5-òðèàçèíèëà). Ìåíåå àêòèâíû àìèäû IIe, h, m,

n, îêàçûâàþùèå îáåçáîëèâàþùåå äåéñòâèå íà óðîâíå

ìåòàìèçîëà íàòðèÿ.

Ïîëó÷åííûå äàííûå ôàðìàêîëîãè÷åñêîãî ñêðèíèí-

ãà ñâèäåòåëüñòâóþò î ïåðñïåêòèâíîñòè ïîèñêà ñîåäè-

íåíèé, îáëàäàþùèõ àíàëüãåòè÷åñêîé àêòèâíîñòüþ â

ðÿäó ãåòàðèëàìèäîâ 4-àðèë-2-àðèëàìèíî-4-îêñî-2-áó-

òåíîâûõ êèñëîò, ñ ó÷åòîì âûÿâëåííûõ çàêîíîìåðíî-

ñòåé.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå

ÐÔÔÈ (ïðîåêò ¹ 11-03-00882-à).
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SYNTHESIS AND ANALGESIC ACTIVITY OF HETARYLAMIDES OF

4-ARYL-2-ARYLAMINO-4-OXO-2-BUTENOIC ACIDS

N. A. Pulina
1
, F. V. Sobin

1
, V. Yu. Kozhukhar’

1
, R. R. Makhmudov

2
, A. E. Rubtsov

2
, and E. A. Naugol’nykh

1

1

Perm State Pharmaceutical Academy, Perm, 614990 Russia;

2

Perm State University, Perm, 614990 Russia

The reactions of hetarylamides of 4-aryl-2-arylamino-4-oxo-butenoic acids and arylamines as well as decyclization of 5-aryl-3-arylimino-3H-furan-2-ones

with heterocyclic amines lead to formation of hetarylamides of 4-aryl-2-arylamino-4-oxo-2-butenoic acids. The analgesic activity of the synthesized compo-

unds was studied. Low-toxicity substances with the activity comparable with or higher than that of reference drugs were revealed.

Keywords: hetarylamides of 4-aryl-2-arylamino-4-oxo-2-butenoic acids, analgesic activity
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Àíàëüãåòè÷åñêàÿ àêòèâíîñòü ñîåäèíåíèé II ïî òåñòó ãîðÿ÷åé

ïëàñòèíû

Ñîåäèíåíèå Ëàòåíòíûé ïåðèîä îáîðîíèòåëüíîãî ðåôëåêñà, ñ

IIe 18,75 � 0,70

***1***3

IIg 25,34 � 0,52

***1**2

IIh 19,75 � 0,38

***1***3

IIi 26,84 � 1,66

***1**2

IIj 26,50 � 1,30

***1**2

IIk 21,18 � 1,34

***1*3

IIl 21,57 � 1,50

***1*3

IIm 18,83 � 1,11

***1**3

IIn 19,17 � 1,01

***1**3

IIo 21,62 � 0,56

***1*2**3

IIp 21,08 � 1,82

**1*3

IIq 21,10 � 1,80

**1*3

Êîíòðîëü 10,20 � 0,37

Ìåòàìèçîë

íàòðèÿ

18,33 � 1,02

Äèêëîôåíàê 26,20 � 0,61

* — p < 0,05, ** — p < 0,01,

***

— p < 0,001;

1

— ïî ñðàâíåíèþ ñ êîíò-

ðîëåì;

2

— ïî ñðàâíåíèþ ìåòàìèçîëîì íàòðèÿ;

3

— ïî ñðàâíåíèþ ñ

äèêëîôåíàêîì.


