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Îñóùåñòâëåí ñèíòåç àðèëèäåí- è àðèëãèäðîêñèìåòèëïðîèçâîäíûõ 1,2,3,9-òåòðàãèäðî-

ïèððîëî[2,1-b ]õèíàçîëèí-9-îíà è 2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-

îíà. Èç àìèíîïðîèçâîäíûõ ñèíòåçèðîâàíû îñíîâàíèÿ Øèôôà. Ïîëó÷åíû ãèäðîêñèìåòè-

ëèäåíïðîèçâîäíûå è àðèëàìèíîìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçî-

ëèí-9-îíû è 2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îíû. Èçó÷åíà àíòèìèê-

ðîáíàÿ àêòèâíîñòü ñèíòåçèðîâàííûõ ñîåäèíåíèé ïðîòèâ S. aureus, E. coli, Bacillus ñereus,

Candida albicans, Pseudomonas aeruginosa. Ïîêàçàíà ïåðñïåêòèâíîñòü ïîèñêà áàêòåðèöè-

äîâ â ýòîì ðÿäó.

Êëþ÷åâûå ñëîâà: äåçîêñèâàçèöèíîí; ìàêèíàçîëèíîí; êîíäåíñàöèÿ; àðîìàòè÷åñêèå àëü-

äåãèäû; ðåàêöèÿ Âèëüñìåéåðà — Õààêà; íóêëåîôèëüíîå çàìåùåíèå; àðèëèäåí-; àðèëãèä-

ðîêñèìåòèë-; -àðèëàìèíîìåòèëèäåíïðîèçâîäíûå; ïðîòèâîìèêðîáíîå äåéñòâèå.

Êîíäåíñàöèåé äåçîêñèâàçèöèíîíà (1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îía, I), ìàêèíàçîëèíîíà

(2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îía, II) è èõ ïðîèçâîäíûõ ñ àðîìàòè÷åñêèìè àëüäåãèäàìè

îñóùåñòâëåí ñèíòåç 3- è 4-àðèëèäåí- (XVII – XIX) èëè 3- (è 4-) -àðèë-, 3- (è 4)-ãèäðîêñèìåòèëïðîèçâîäíûõ

(XXI, XXIII). Ïîêàçàíî, ÷òî â ñëó÷àå 7-àìèíî-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îíà (XXIV) è

8-àìèíî-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îía (XXV) ðåàêöèÿ èäåò ïî àìèíîãðóïïå ñ îáðàçî-

âàíèåì ñîîòâåòñòâóþùèõ îñíîâàíèé Øèôôà. Âçàèìîäåéñòâèåì äåçîêñèâàçèöèíîíà è ìàêèíàçîëèíîíà ñ

ýòèë(ïðîïèë)ôîðìèàòîì èëè ðåàãåíòîì Âèëüñìåéåðà — Õààêà ïîëó÷åíû 3-ãèäðîêñèìåòèëèäåí- (III) è 4-ôîð-

ìèë- (IV) ïðîèçâîäíûå, êîòîðûå ïðåâðàùàþòñÿ â 3-àðèëàìèíîìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õè-

íàçîëèí-9-îíû (VI – XI) è 4-àðèëàìèíîìåòèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îíû

(XII – XV) ïîä äåéñòâèåì àðîìàòè÷åñêèõ àìèíîâ. Èçó÷åíà ïðîòèâîìèêðîáíàÿ àêòèâíîñòü ñèíòåçèðîâàííûõ ñî-

åäèíåíèé â îòíîøåíèè S. aureus, E. coli, Bacillus ñereus, Candida albicans, Pseudomonas aeruginosa.

Ïîèñê áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ â ðÿäó àëêàëîèäîâ õèíàçîëèíîâîãî ðÿäà — äåçîêñèâàçèöèíîíà

(1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îía, I), ìàêèíàçîëèíîíà (2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]-

õèíàçîëèí-10-îía, II), èõ ïðîèçâîäíûõ è ãîìîëîãîâ ïðåäñòàâëÿåò íåñîìíåííûé èíòåðåñ, ïîñêîëüêó ñðåäè íèõ

âûÿâëåíû ïðåïàðàòû, îáëàäàþùèå øèðîêèì ñïåêòðîì áèîëîãè÷åñêîãî äåéñòâèÿ [1 – 7]. Â äàííîé ðàáîòå ïðèâî-

äÿòñÿ äàííûå ïî ñèíòåçó ìåòèëèäåíïðîèçâîäíûõ àëêàëîèäîâ I, II, ñîäåðæàùèõ ó ìåòèëåíîâîé ãðóïïû â �-ïîëî-

æåíèè ôðàãìåíòû àìèíîâ, àðîìàòè÷åñêîå êîëüöî, èõ ðàçëè÷íûå ïðîèçâîäíûå è ãîìîëîãè.

Ôîðìèëèðîâàíèå I ñ ýòèë- èëè ïðîïèëôîðìèàòàìè â ïðèñóòñòâèè ìåòàëëè÷åñêîãî íàòðèÿ (à ) [8] è

2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îía (II) ðåàãåíòîì Âèëüñìåéåðà – Õààêà (á ) ïðèâîäèò ê îá-

ðàçîâàíèþ èõ 3-ãèäðîêñèìåòèëèäåí- (III) è 4-ôîðìèëïðîèçâîäíûõ (IV) ñîîòâåòñòâåííî (ñõåìà 1) [9].
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Ãèäðîêñèìåòèëèäåíïðîèçâîäíûå ìîãóò íàõîäèòüñÿ êàê â âèäå åíîëüíîé ôîðìû III, IVà, òàê è â àëüäåãèäíîé

ôîðìå IIIà, IV [10, 11]. Óñòîé÷èâîñòü åíîëüíîé ôîðìû ñîåäèíåíèé III, IVà îáóñëîâëåíà âîçìîæíîñòüþ îáðàçî-

âàíèÿ âíóòðèìîëåêóëÿðíîé âîäîðîäíîé ñâÿçè ñ ó÷àñòèåì àòîìà àçîòà N-1 è âîäîðîäà ãèäðîêñèëüíîé ãðóïïû.

Âçàèìîäåéñòâèå àëêàëîèäà I ñ ðåàãåíòîì Âèëüñìåéåðà — Õààêà ñ ïîñëåäóþùåé îáðàáîòêîé âîäíûì ðàñòâî-

ðîì àììèàêà äàåò 3-äèìåòèëàìèíîìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (V) (ñõåìà 2) [9].

Ìû èçó÷èëè ðåàêöèè íóêëåîôèëüíîãî çàìåùåíèÿ ñîåäèíåíèé III, IV è IVà ñ àðîìàòè÷åñêèìè àìèíàìè (î-,

ï-àìèíîôåíîëû, î-, ï-ôåíèëåíäèàìèíû, î-, ì-, ï-àìèíîáåíçîéíûå êèñëîòû). Â ðåçóëüòàòå ñèíòåçèðîâàíû ñîîò-

âåòñòâóþùèå 3-àðèëàìèíîìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îíû (VI – XI), 4-àðèëàìè-

íîìåòèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îíû (XII – XV) èëè 4-àðèëèìèíîìåòèëèäåíî-

âîå ïðîèçâîäíîå (XVI) (ñõåìà 3) [8].

Êîíäåíñàöèÿ àëêàëîèäîâ I, II è 6-íèòðî-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îíà (XXII) ñ àðîìàòè-

÷åñêèìè è ãåòåðîöèêëè÷åñêèìè àëüäåãèäàìè èäåò â 2 íàïðàâëåíèÿõ ñ îáðàçîâàíèåì èõ 3-(èëè 4-)-àðèëèäåí(ôóð-

ôóðèëèäåí)- (XVII – XIX) èëè 3-(èëè 4-)-àðèëãèäðîêñèìåòèëïðîèçâîäíûõ (XXI, XXIII). Âîññòàíîâëåíèå íèò-

ðîãðóïïû ñîåäèíåíèÿ XIX áîðãèäðèäîì íàòðèÿ â ñîîòíîøåíèè ðåàãåíòîâ XIX — NaBH
4

1:10 äàåò XX (ñõåìà 4)

[12 – 17].

Ïóòü îáðàçîâàíèÿ 3-(èëè 4-)-àðèëèäåí(ôóðôóðèëèäåí)- (XVII – XIX) ðåàëèçóåòñÿ â ñëó÷àå ïðîâåäåíèÿ êîí-

äåíñàöèè â ðàñòâîðå ëåäÿíîé óêñóñíîé êèñëîòû ïðè êèïÿ÷åíèè ýêâèìîëÿðíûõ êîëè÷åñòâ èñõîäíûõ ðåàãåíòîâ

(ïóòè f, j) èëè â ïðèñóòñòâèè ùåëî÷íûõ êàòàëèçàòîðîâ (ïóòü g, XVIII) (ñõåìà 4) [12 – 15]. Àëüäåãèäû, èìåþùèå

ýëåêòðîíîàêöåïòîðíûå çàìåñòèòåëè (ì-, ï-íèòðîáåíçàëüäåãèäû) ðåàãèðóþò ñ ñîåäèíåíèÿìè II, XXII â ùåëî÷-

íîì ðàñòâîðå ýòàíîëà ïî ïóòè h è ñ õîðîøèìè âûõîäàìè äàþò 3-(èëè 4-)-àðèëãèäðîêñèìåòèëïðîèçâîäíûå (XXI,

XXIII) [16, 17].

Ïðè íàëè÷èè àìèíîãðóïïû â ïîëîæåíèè 7 (XXIV) èëè â ïîëîæåíèè 8 (XXV) àðîìàòè÷åñêîãî êîëüöà ðåàêöèÿ

èäåò ñ îáðàçîâàíèåì ñîîòâåòñòâóþùèõ îñíîâàíèé Øèôôà (XXVI, XXVII) (ñõåìà 5) [15].

Íàìè òàêæå îñóùåñòâëåí ñèíòåç áèöèêëè÷åñêèõ òèåíî[2,3-d ]ïèðèìèäèí-4-îíîâ (XXIX – XXXI) ïî ñëåäóþ-

ùåé ñõåìå: êîíäåíñàöèÿ ýòèëîâîãî ýôèðà 3,4-äèìåòèë-2-àìèíîòèîôåíêàðáîíîâîé êèñëîòû XXVIII ñ ôîðìàìè-

äîì, ìî÷åâèíîé è òèîìî÷åâèíîé, ñîîòâåòñòâåííî (ñõåìà 6) [18, 19].
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Ìåòèëüíàÿ ãðóïïà ïðè Ñ-5 5,6-äèìåòèëòèåíî[2,3-d ]ïèðèìèäèí-4-îíà (XXIX) ïîä äåéñòâèåì íèòðóþùåé ñìå-

ñè ïîäâåðãàåòñÿ àðîìàòè÷åñêîìó èïñî-çàìåùåíèþ ñ îáðàçîâàíèåì 5-íèòðî-6-ìåòèëòèåíî[2,3-d ]ïèðèìè-

äèí-4-îíà (XXXII) (ñõåìà 7) [20].

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

Ìàññ-ñïåêòðû ñíèìàëè íà ïðèáîðå MS-30 (Kratos), ÈÊ-ñïåêòðû — íà ñïåêòðîìåòðå ÈÊ-Ôóðüå Ñèñòåìà 2000

â òàáëåòêàõ ñ KBr, ßÌÐ 1Í ñïåêòðû — íà ïðèáîðå Unity 400+ (ðàáî÷àÿ ÷àñòîòà 400 ÌÃö, âíóòðåííèé ñòàíäàðò

ÃÌÄÑ, øêàëà �) â ðàñòâîðàõ CD
3
COOD, CDCl

3
, DMSO-d

6
. ×èñòîòó ïðîäóêòîâ è õîä ðåàêöèè êîíòðîëèðîâàëè

ìåòîäîì ÒÑÕ íà ïëàñòèíêàõ Sorbfil (Ðîññèÿ) è Whatman® UV-254 (Ãåðìàíèÿ).

1,2,3,9-Òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (I) è 2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí

(II) ïîëó÷àëè ñîãëàñíî [9, 21]. Ñèíòåç 3-ãèäðîêñèìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îíà

(III) è 4-ôîðìèë-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî [2,1-b ]õèíàçîëèí-10-îíà (IV) îñóùåñòâëåí ïî [8, 9], à ñîåäèíå-

íèÿ V — ïî ìåòîäó [9].

3-Ãèäðîêñèìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (III). Ñìåñü 1,0 ã (5 ììîëü) I â

5 ìë ýòèëôîðìèàòà îõëàæäàþò äî 0 °C è ïðè ïåðåìåøèâàíèè ïîðöèÿìè ïðèáàâëÿþò 0,23 ã (10 ììîëü) ìåòàëëè-

÷åñêîãî íàòðèÿ â òå÷åíèå 30 ìèí. Ðåàêöèîííóþ ñìåñü îñòàâëÿþò ïðè êîìíàòíîé òåìïåðàòóðå íà íî÷ü, çàòåì ðàç-

ëàãàþò èçìåëü÷åííûì ëüäîì. Ýêñòðàãèðóþò õëîðîôîðìîì (2 � 30 ìë), ýêñòðàêò ñóøàò íàä áåçâîäíûì ñóëüôàòîì

íàòðèÿ. Ðàñòâîðèòåëü îòãîíÿþò è îñòàòîê ïåðåêðèñòàëëèçîâûâàþò èç àöåòîíà. Ïîëó÷àþò 0,8 ã (70 %) ñîåäèíåíèÿ

III, R
f

0,48 (õëîðîôîðì — ìåòàíîë 10:1), T
ïë

206 – 208 °C, êîòîðàÿ ñîîòâåòñòâóåò ëèòåðàòóðíûì äàííûì

(206 – 208 °C, [10]). ÈÊ-ñïåêòð (�, ñì– 1): 3429 (OH), 1681 (C=O), 1618 (C=N). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 10,6
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XXIV, XXV

( )n

N

N

O

N

XXVI, XXVII

( )n

C

H

O2N
k

XXIV, XXVI: n = 1; XXV, XXVII: n = 2

Ðåàãåíòû è óñëîâèÿ: k) ï-O
2
N-C

6
H

4
-CHO, ïèðèäèí, 5 – 6 °C, 3 – 5 íåäåëü



(ñ, 1H, ÎÍ), 7,96 (ä, 1Í, J 7,8, Í-8), 7,63 (òä, 1Í, J 8,6, J 1,9, Í-6), 7,41 (ä, 1Í, J 7,5, Í-5), 7,26 (ò, 1Í, J 7,5, Í-7),

3,97 (ò, 2Í, J 7,5, Í-1), 2,71 (ò, 2Í, J 6,7, Í-2). Ìàññ-ñïåêòð (m/z, %): 214 ([M]+, 52), 196 ([M-OH]+, 2,2), 185 (100),

130 (16,3), 77 (50).

4-Ôîðìèë-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (IV). Ê îõëàæäåííîìó íà ëåäÿíîé áàíå

0,68 ìë (8,25 ììîëü) ñâåæåïåðåãíàííîìó äèìåòèëôîðìàìèäó (ÄÌÔÀ) ïî êàïëÿì ïðèáàâëÿþò 0,8 ìë

(8,25 ììîëü) îêñèõëîðèäà ôîñôîðà, ïåðåìåøèâàþò 15 ìèí, ïî ïîðöèÿì ïðèáàâëÿþò 0,5 ã (2,5 ììîëü) II. Ñìåñü

ïåðåìåøèâàþò 1 ÷ ïðè êîìíàòíîé òåìïåðàòóðå è îñòàâëÿþò íà íî÷ü. Ðåàêöèîííóþ ñìåñü íàãðåâàþò íà âîäÿíîé

áàíå â òå÷åíèå 2 ÷ ïðè 95 – 98 °C è ïîñëå îõëàæäåíèÿ äî êîìíàòíîé òåìïåðàòóðû îáðàáàòûâàþò íàñûùåííûì

ðàñòâîðîì àöåòàòà íàòðèÿ äî ðÍ 7. Âûïàâøèé îñàäîê îòôèëüòðîâûâàþò, ïðîìûâàþò âîäîé è ïîëó÷àþò 0,51 ã

(90 %) ïðîäóêòà ðåàêöèè IV ñ T
ïë

199 – 201 °C (àöåòîí). ÈÊ-ñïåêòð (�, ñì– 1): 1694, 1675 (C=O), 1630 (C=N). Ìî-

ëåêóëÿðíàÿ ìàññà 228 (ìàññ-ñïåêòðîìåòðè÷åñêè).

3-Äèìåòèëàìèíîìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (V). Ê ðàñòâîðó 19,3 ã

(0,27 ìîëü) ñâåæåïåðåãíàííîãî áåçâîäíîãî ÄÌÔÀ, îõëàæäåííîãî ëüäîì (âîäÿíàÿ áàíÿ), ïðè ýíåðãè÷íîì ïåðåìå-

øèâàíèè ìåõàíè÷åñêîé ìåøàëêîé ïðèáàâëÿþò ïî êàïëÿì 16,7 ã (0,12 ìîëü) îêñèõëîðèäà ôîñôîðà, çàòåì ïî ïîð-

öèÿì ïðèáàâëÿþò 10 ã (0,054 ìîëü) ñîåäèíåíèÿ I. Ðåàêöèîííóþ ñìåñü ïåðåìåøèâàþò 2 ÷ ïðè êîìíàòíîé òåìïå-

ðàòóðå è îñòàâëÿþò íà íî÷ü; çàòåì ñìåñü íàãðåâàþò 2 ÷ íà âîäÿíîé áàíå (95 – 98 °C), îõëàæäàþò, ðàçëàãàþò âî-

äîé è ïîäùåëà÷èâàþò 25 % âîäíûé ðàñòâîðîì àììèàêà, âûïàâøèé êîðè÷íåâûé îñàäîê îòôèëüòðîâûâàþò è

ïðîìûâàþò âîäîé. Ïîëó÷àþò 10,1 ã (78 %) ïðîäóêòà ðåàêöèè ñ T
ïë

= 177 – 179 °C (àöåòîí). ÈÊ-ñïåêòð (�, ñì– 1):

2976 (CÍ
3
), 1665 (C=O), 1575 (C=N), 1480 (C-N). Ìîëåêóëÿðíàÿ ìàññà 241 (ìàññ-ñïåêòðîìåòðè÷åñêè).

Îáùàÿ ìåòîäèêà ðåàêöèè íóêëåîôèëüíîãî çàìåùåíèÿ ñîåäèíåíèé III è IV. Ñèíòåç àìèíîìåòèëèäåí-

ïðîèçâîäíûõ VI – XVI [8, 22]. Ñìåñü 1 ììîëü ñîåäèíåíèÿ III èëè IV è 1,1 ììîëü àðîìàòè÷åñêîãî àìèíà â ìåòà-

íîëå (èëè â õëîðîôîðìå) íàãðåâàþò ïðè 60 – 65 °C â òå÷åíèå 3 – 6 ÷. Ïî îêîí÷àíèè ðåàêöèè ðåàêöèîííóþ ñìåñü

îõëàæäàþò, âûïàâøèé îñàäîê îòôèëüòðîâûâàþò è ñóøàò. Ïîñëå ïåðåêðèñòàëëèçàöèè èç ñîîòâåòñòâóþùåãî ðàñ-

òâîðèòåëÿ ïîëó÷àþò VI – XVI.

3-(î-Ãèäðîêñèôåíèëàìèíî)ìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (VI). Èç 0,21 ã

(1 ììîëü) ñîåäèíåíèÿ III è 0,11 ã (1 ììîëü) î-àìèíîôåíîëà ïîëó÷àþò 0,25 ã (80 %) ïðîäóêòà ðåàêöèè VI ñ T
ïë

279 – 281 °C (âîäíûé ÄÌÔÀ), R
f
0,73 (õëîðîôîðì — ìåòàíîë, 10:1). ÈÊ-ñïåêòð (�, ñì– 1): 3136 (ÎÍ), 3092 (NÍ),

1666 (Ñ=Î), 1577 (Ñ=N), 1466 (Ñ-N). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 10,97 (ñ, 1Í, ÎÍ), 8,18 (ä, 1Í, J 14,2, NH),

7,85 (ä, 1Í, J 7,8, Í-8), 7,77 (ä, 1Í, J 14,2, =ÑÍ), 7,47 (ò, 1Í, J 8,1, Í-6), 7,16 (ò, 1Í, J 7,8, Í-4’), 7,08 (ä, 1Í, J 8,1,

Í-5), 6,80 (ä, 1Í, J 7,8, Í-3’), 6,71 (ò, 1Í, J 7,8, Í-7), 6,60 (ò, 1H, J 7,8, Í-5’), 6,58 (ä, 1H, J 7,8, Í-6’), 4,11 (ò, 2Í, J

7,8, Í-1), 2,80 (ò, 2Í, J 7,8, Í-2). Ìàññ-ñïåêòð (m/z, %): 305 ([M]+, 90), 288 ([M-OH]+, 28), 212 ([M-C
6
H

4
-COOH]+,

7,6), 197 ([M-NH-C
6
H

4
-OH]+, 33), 186 (100), 185 (98), 159 (8), 145 (3,5), 144 (10), 130 (7).

3-(ï-Ãèäðîêñèôåíèëàìèíî)ìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (VII). Ïî âûøå-

îïèñàííîìó ìåòîäó èç 0,214 ã (1 ììîëü) III è 0,11 ã (1 ììîëü) ï-àìèíîôåíîëà ïîëó÷àþò 0,24 ã (79 %) ñîåäèíåíèÿ

VII ñ T
ïë

290 – 292 °C (ìåòàíîë), R
f

0,53 (õëîðîôîðì — ìåòàíîë 10:1). ÈÊ-ñïåêòð (�, ñì– 1): 3333 (ÎÍ), 3256

(NÍ), 1650 (Ñ=Î), 1574 (Ñ=N), 1466 (Ñ-N). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 8,07 (ä, 1Í, J 14,1, NH), 8,02 (ä, 1Í, J

14,1, =ÑÍ), 7,84 (ä, 1Í, J 7,7, Í-8), 7,46 (ò, 1Í, J 8,4, Í-6), 7,15 (ò, 1Í, J 7,7, Í-7), 7,06 (ä, 1Í, J 8,4, Í-5), 6,7 (ä, 2Í,

J 9,0, Í-2	,6	), 6,61 (ä, 2H, J 9,0, Í-3	,5	), 4,09 (ò, 2Í, J 8,2, Í-1), 2,75 (ò, 2Í, J 8,2, Í-2).
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Ðåàãåíòû è óñëîâèÿ: l ) ôîðìàìèä, 140 – 150 °C, 6 ÷;

m ) 1) ìî÷åâèíà, 180 – 200 °C, 3 – 5 ÷; 2) òèîìî÷åâèíà, 210 – 230 °C, 3 – 7 ÷.
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3
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2
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4
, 40 – 50 °C, 5 ÷.



3-(î-Ôåíèëåíäèàìèíî)ìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (VIII). Èç 1,0 ã

(4,67 ììîëü) III è 0,5 ã (4,67 ììîëü) î-ôåíèëåíäèàìèíà ïîëó÷àþò 0,98 ã (74 %) VIII ñ T
ïë

162 – 163 °C, R
f

0,81

(õëîðîôîðì — ìåòàíîë, 10:1).

ÈÊ-ñïåêòð (�, ñì– 1): 3150 (NÍ
2
), 1672 (Ñ=Î), 1555 (Ñ=N), 1473 (Ñ-N). Ìàññ-ñïåêòð (m/z, %): 304 ([M]+, 58,6),

288 ([M-NH
2
]+, 9), 212 ([M-C

6
H

4
-NH

2
]+, 7), 197 ([M-NH-C

6
H

4
-NH

2
]+, 14), 185 (100), 147 (27,6), 76 (40).

3-(ï-Ôåíèëåíäèàìèíî)ìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (IX). Àíàëîãè÷íî âû-

øåîïèñàííîìó ìåòîäó èç 0,214 ã (1 ììîëü) III è 0,108 ã (1 ììîëü) ï-ôåíèëåíäèàìèíà ïîëó÷àþò 0,24 ã (80 %) ñî-

åäèíåíèÿ IX ñ T
ïë

220 – 222 °C, R
f

0,45 (õëîðîôîðì — ìåòàíîë, 10:1). ÈÊ-ñïåêòð (�, ñì– 1): 3164 (NÍ
2
), 1664

(Ñ=Î), 1546 (Ñ=N), 1469 (Ñ-N). Ìàññ-ñïåêòð (m/z, %): 304 ([M]+, 38), 200 (76), 185 ([M-ÑÍNH-C
6
H

4
-NH

2
]+, 14),

144 (75), 136 (95), 108 (100), 79 (20).

3-(ì-Êàðáîêñèôåíèëàìèíî)ìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (X). Àíàëîãè÷-

íî âûøåîïèñàííîìó ìåòîäó èç 0,43 ã (2 ììîëü) III è 0,27 ã (2 ììîëü) ì-àìèíîáåíçîéíîé êèñëîòû ïîëó÷àþò

0,39 ã (64 %) ñîåäèíåíèÿ X ñ T
ïë

288 °C (ñ ðàçë.) (ÄÌÔÀ), R
f

0,29 (õëîðîôîðì — ìåòàíîë, 5:1). ÈÊ-ñïåêòð (�,

ñì– 1): 3406 (Î-Í), 3244 (N-Í), 1697, 1677 (Ñ=Î), 1555 (Ñ=N), 1480 (Ñ-N). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 8,29

(óø.ä, 1Í, J 13,9, NÍ), 8,13 (óø.ä, 1Í, J 13,9, =ÑÍ), 7,88 (ä, 1Í, J 8,0, Í-8), 7,62 (óø.ä, 2Í, J 8,3, Í-4	,6	), 7,51 (ä,

1Í, J 8,0, Í-6), 7,21 (ä, 1Í, J 8,0, Í-2	), 7,17 (ò, 1Í, J 8,0, Í-5	), 7,09 (óø.ä, 2Í, J 8,0, Í-5,7), 4,13 (ò, 2Í, J 7,6, Í-2),

2,80 (ò, 2Í, J 7,6, Í-1). Ìàññ-ñïåêòð (m/z, %): 333 ([M]+, 100), 332 ([M-1]+, 49), 288 ([M-COOH]+, 3,5), 286 (10,5),

212 ([M-C
6
H

4
-COOH]+, 25) 197 ([M-NH-C

6
H

4
-COOH]+, 8), 186 (9), 185 (31), 184 ([M-CH-NH-C

6
H

4
-COOH]+, 5),

172 (4,2), 158 (4), 146 (7), 130 (4).

3-(ï-Êàðáîêñèôåíèëàìèíî)ìåòèëèäåí-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (XI). Ïî âûøå-

îïèñàííîìó ìåòîäó èç 0,43 ã (2 ììîëü) III, 0,27 ã (2 ììîëü) ï-àìèíîáåíçîéíîé êèñëîòû ïîëó÷àþò 0,43 ã (65 %)

ñîåäèíåíèÿ XI ñ T
ïë

334 – 336 °C (äèîêñàí), R
f

0,47 (õëîðîôîðì — ìåòàíîë, 5:1). ÈÊ-ñïåêòð (�, ñì– 1): 3292

(Î-Í), 3165 (N-Í), 1715, 1672 (Ñ=Î), 1570 (Ñ=N), 1474 (Ñ-N). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 8,26 (óø.ä, 1Í, J

13,7, NÍ), 8,13 (óø.ä, 1Í, J 13,7, =ÑÍ), 7,89 (ää, 1Í, J 8,1, J 1,1, Í-8), 7,78 (óø.ä, 2Í, J 8,7, Í-3	,5	), 7,52 (ò, 1Í, J

8,1, Í-7), 7,22 (ää, 1Í, J 8,1, J 1,1, Í-6), 7,15 (ä, 1Í, J 8,1, Í-5), 6,91 (óø.ä, 2Í, J 8,7, Í-2	,6	), 4,14 (ò, 2Í, J 7,9,

Í-2), 2,81 (ò, 2Í, J 7,9, Í-1). Ìàññ-ñïåêòð (m/z, %): 333 ([M]+, 100), 332 ([M-1]+, 49), 288 ([M-COOH]+, 17), 212

([M-C
6
H

4
-COOH]+, 15) 197 ([M-NH-C

6
H

4
-COOH]+, 12), 185 (22,4), 184 ([M-CH-NH-C

6
H

4
-COOH]+, 21), 169 (12,6),

144 (3), 131 (6,0).

4-(î-Ãèäðîêñèôåíèëàìèíî)ìåòèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XII). Èç

0,228 ã (1 ììîëü) ñîåäèíåíèÿ IV è 0,109 ã (1 ììîëü) î-àìèíîôåíîëà ïîëó÷àþò 0,248 ã (78 %) XII ñ T
ïë

224 – 226 °C (ìåòàíîë), R
f

0,63 (õëîðîôîðì — ìåòàíîë, 5:1). ÈÊ-ñïåêòð (�, ñì– 1): 3273 (Î-Í), 2934 (N-Í), 1639

(Ñ=Î), 1523 (Ñ=N), 1474 (Ñ-N). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 10,14 (ñ, 1Í, ÎÍ), 7,98 (ää, 1Í, J 8,0, J 1,5, Í-9),

7,68 (òä, 1Í, J 7,1, J 1,5, Í-7), 7,63 (ä, 1Í, J 12,2, =ÑÍ), 7,55 (ä, 1Í, J 7,8, Í-3	), 7,27 (ì, 2Í, Í-8,6	), 6,83 (ää, 1Í, J

7,1, J 2,1, Í-6), 6,73 (ì, 2Í, Í-4	5	), 3,90 (ò, 2Í, J 5,6, Í-1), 2,56 (ò, 2Í, J 5,6, Í-3), 1,88 (ì, 2Í, Í-2). Ìàññ-ñïåêòð

(m/z, %): 319 ([M]+, 100), 302 ([M-OH]+, 16), 226 ([M-C
6
H

4
-OH]+, 8,4), 199 ([M-CH=N-C

6
H

4
-OH]+, 77), 185 (20),

145 (5), 119 (29).

4-(ï-Ãèäðîêñèôåíèëàìèíî)ìåòèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XIII). Èç

0,228 ã (1 ììîëü) IV, 0,109 ã (1 ììîëü) ï-àìèíîôåíîëà àíàëîãè÷íî âûøåîïèñàííîìó ñïîñîáó ïîëó÷àþò ñîåäèíå-

íèÿ XIII. Âûõîä 0,255 ã (80 %), T
ïë

240 – 242 °C. R
f
= 0,56 (õëîðîôîðì — ìåòàíîë, 5:1). ÈÊ-ñïåêòð (�, ñì– 1):

3231 (Î-Í), 2939 (N-Í), 1628 (Ñ=Î), 1523 (Ñ=N), 1474 (Ñ-N). Ìàññ-ñïåêòð (m/z, %): 319 ([M]+, 100), 302

([M-OH]+, 7), 226 ([M-C
6
H

4
-OH]+, 8,2), 199 (16,8), 184 (6,3), 119 (14).

4-(ì-Êàðáîêñèôåíèëàìèíî)ìåòèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XIV).

Àíàëîãè÷íî âûøåîïèñàííîìó ñïîñîáó èç 0,228 ã (1 ììîëü) IV, 0,137 ã (1 ììîëü) ì-àìèíîáåíçîéíîé êèñëîòû ïî-

ëó÷àþò 0,232 ã (67 %) ñîåäèíåíèÿ XIV ñ T
ïë

276 – 278 °C (ìåòàíîë), R
f
= 0,58 (õëîðîôîðì — ìåòàíîë, 5:1).

ÈÊ-ñïåêòð (�, ñì– 1): 3450 (Î-Í), 2924 (N-Í), 1686 (O-Ñ=Î), 1646 (Ñ=Î), 1527 (Ñ=N), 1474 (Ñ-N). Ñïåêòð ßÌÐ 1Í

(�, ì.ä., J/Ãö): 8,15 (ä, 1Í, J 13,7, NÍ), 8,02 (ä, 1Í, J 13,7, =CÍ), 7,87 (ä, 1Í, J 8,1, Í-9), 7,69 (c, 1Í, Í-2	), 7,63 (ä,

1Í, J 7,2, Í-6), 7,5 (ò, 1Í, J 7,5, Í-8), 7,12 – 7,20 (ì, 4Í, Í-7,4	,5	,6	), 3,9 (ò, 2Í, J 6,0, Í-1), 2,33 (ò, 2Í, J 6,0, Í-3),

1,78 (ì, 2Í, Í-2). Ìàññ-ñïåêòð (m/z, %): 347 ([M]+, 100), 330 ([M-OH]+, 41), 302 ([M-COOH]+, 4,2), 226

([M-C
6
H

4
-COOH]+, 17,5), 211 ([M-NH-C

6
H

4
-COOH]+, 8,4), 199 (16,8), 198 ([M-CHNH-C

6
H

4
-COOH]+, 8,4), 185

(7,7), 144 (3,5), 119 (10,5).

4-(ï-Êàðáîêñèôåíèëàìèíî)ìåòèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XV). Èç

0,228 ã (1 ììîëü) IV, 0,137 ã (1 ììîëü) ï-àìèíîáåíçîéíîé êèñëîòû àíàëîãè÷íî âûøåîïèñàííîé ìåòîäèêå ïîëó-

÷àþò 0,235 ã (68 %) ñîåäèíåíèÿ XV ñ T
ïë

296 – 298 °C (ìåòàíîë), R
f
= 0,61 (õëîðîôîðì — ìåòàíîë, 5:1).

ÈÊ-ñïåêòð (�, ñì– 1): 3422 (Î-Í), 3053 (N-Í), 1697 (O-Ñ=Î), 1636 (Ñ=Î), 1521 (Ñ=N), 1476 (Ñ-N). Ñïåêòð ßÌÐ 1Í

(�, ì.ä., J/Ãö): 10,89 (ñ, 1Í, ÎÍ), 8,1 (ä, 1Í, J 13,6, =CÍ), 8,05 (ä, 1Í, J 13,6, NÍ), 7,89 (ä, 1Í, J 8,1, Í-9), 7,78 (ä,

1Í, J 8,4, Í-3	,5	), 7,52 (ò, 1Í, J 8,1, Í-7), 7,21 (ò, 1Í, J 8,1, Í-8), 7,17 (ä, 1Í, J 8,1, Í-6), 6,96 (ä, 2Í, J 8,4, Í-2	,6	),

3,91 (ò, 2Í, J 5,8, Í-1), 2,35 (ò, 2Í, J 6,5, Í-3), 1,82 (ì, 2Í, Í-2). Ìàññ ñïåêòð (m/z, %): 347 ([M]+, 100), 330

([M-ÎÍ]+, 39,8), 302 ([M-COOH]+, 4,9), 226 ([M-C
6
H

4
-COOH]+, 17,5), 211 ([M-NH-C

6
H

4
-COOH]+, 9,1), 199 (17,5),

198 ([M-CHNH-C
6
H

4
-COOH]+, 7,7), 185 (8,4), 144 (2,8), 119 (11,2).
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4-(î-Ãèäðîêñèôåíèëèìèíî)ìåòèëèäåí-2,3,6,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XVI).

Ñìåñü 0,228 ã (1 ììîëü) IV è 0,110 ã (1 ììîëü) î-àìèíîôåíîëà â 8 ìë õëîðîôîðìà êèïÿòÿò â òå÷åíèå 3 ÷. Âûïàâ-

øèé îñàäîê îòôèëüòðîâûâàþò, ïðîìûâàþò âîäîé è ñóøàò. Ïîëó÷àþò 0,192 ã (60 %) ñîåäèíåíèÿ XVI ñ T
ïë

.

210 – 211 °C (õëîðîôîðì), R
f
= 0,60 (áåíçîë — ìåòàíîë, 5:1). ÈÊ-ñïåêòð (�, ñì– 1): 3345 (Î-Í), 3110 (N-Í), 1665

(Ñ=Î), 1533 (Ñ=N), 1480 (Ñ-N). Ìîëåêóëÿðíàÿ ìàññà 319 (ìàññ-ñïåêòðîìåòðè÷åñêè).

Ñèíòåç ñîåäèíåíèé XVII – XIX îñóùåñòâëÿþò ïî ìåòîäó [15].

3-(Ôóðôóðèëèäåí-2)-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (XVII). Ñìåñü 0,3 ã (1,6 ììîëü) àë-

êàëîèäà I, 0,14 ìë (0,16 ã, 1,7 ììîëü) (� = 1,1598 ã/ñì3) ôóðôóðîëà â 5 ìë ëåäÿíîé óêñóñíîé êèñëîòû êèïÿòÿò â

òå÷åíèå 2 – 4 ÷. Ïîñëå îòãîíêè ðàñòâîðèòåëÿ îñòàòîê ïåðåêðèñòàëëèçîâûâàþò èç âîäíîãî ÄÌÔÀ. Ïîëó÷àþò

0,29 ã (70 %) ïðîäóêòà ðåàêöèè XVII c T
ïë

234 °C, R
f
= 0,74 (áåíçîë — ìåòàíîë, 5:1). Ñïåêòð ßÌÐ 1Í (�, ì.ä.,

J/Ãö): 8,07 (ää, 1H, J 1,4, J 7,8, Í-8), 7,72 (òä, 1H, J 1,4, J 7,08, Í-6), 7,61 (ä, 1H, J 8,2, Í-5), 7,48 (ò, 1H, J 5,7, Í-7),

7,39 (óø.ñ, 1H, =ÑÍ), 7,37 (ä 1H, J 1,18, Í-4	), 6,81 (ä, 1H, J 3,55, Í-2	), 6,61 (ää, 1H, J 1,65, J 3,31, Í-3	), 4,3 (ò, 2H,

J 7,09, Í-1), 3,18 (òä, 2H, J 2,8, J 10,15, Í-2).

4-(ì-Íèòðî)áåíçèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XVIII). Â 15 ìë ýòèëîâî-

ãî ñïèðòà (96 %) ðàñòâîðÿþò 12 ìã (0,3 ììîëü) NaOH, 0,3 ã (1,5 ììîëü) II è 0,23 ã (1,5 ììîëü) ì-íèòðîáåíçàëüäå-

ãèäà è ðåàêöèîííóþ ñìåñü îñòàâëÿþò ïðè êîìíàòíîé òåìïåðàòóðå íà 2 íåäåëè. Âûïàâøèé îñàäîê îòôèëüòðîâû-

âàþò, ïðîìûâàþò íåáîëüøèì êîëè÷åñòâîì ñïèðòà è ñóøàò. Ïîëó÷àþò 0,2 ã (60 %) ñîåäèíåíèÿ XVIII ñ T
ïë

161 – 162 °C (áåíçîë), R
f
= 0,71 (áåíçîë — ìåòàíîë, 5:1). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 8,27 (ä, 1H, J 1,9, H-2	),

8,23 (ää, 1H, J 1,6, J 8,0, H-4	), 8,14 (ää, 1H, J 2,1, J 8,0, H-8), 7,67 – 7,72 (ì, 4H, H-5, 5	,6	; =ÑÍ-), 7,55 (ò, 1H, J 8,0,

H-6), 7,40 (äò, 1H, J 1,6, J 8,0, Í-7), 4,13 (ò, 2Í, J 5,9, Í-1), 2,90 (äò, 2H, J 2,1, J 6,7, Í-3), 2,0 (ì, 2Í, Í-2).

Ìàññ-ñïåêòð (m/z, I, %): 333 ([Ì]+, 100), 332 ([Ì-1]+, 64), 287 ([Ì-NO
2
]+, 11,9), 286 (64), 211 ([Ì-C

6
H

4
-NO

2
]+, 5),

199 (6,3), 185 (3,5), 144 (7), 119 (48), 76 (16).

4-(ï-Íèòðî)áåíçèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XIX). Ðàñòâîðÿþò 1,0 ã

(5 ììîëü) II â 10 ìë ëåäÿíîé óêñóñíîé êèñëîòå, ïðèáàâëÿþò 0,8 ã (5,3 ììîëü) ï-íèòðîáåíçàëüäåãèäà è êèïÿòÿò â

òå÷åíèå 3 ÷. Ïîñëå îòãîíêè ðàñòâîðèòåëÿ îñòàòîê ïåðåêðèñòàëëèçîâûâàþò èç ýòèëàöåòàòà è ïîëó÷àþò 1,36 ã

(82 %) ñîåäèíåíèÿ XIX ñ T
ïë

226 – 227 °C, R
f

0,91 (õëîðîôîðì — ìåòàíîë, 15:1). ÈÊ-ñïåêòð (�, ñì– 1): 1717

(Ñ=Î), 1607 (Ñ=N), 1541 (Ñ-N), 1509 (NÎ
2
). Ñïåêòð 1Í ßÌÐ (�, ì.ä., J/Ãö): 8,03 (ä, 1H, J 7,7, Í-8), 7,98 (ä, 2H, J

8,9, Í-3	,5	), 7,67 (ò, 1H, J 8,4, Í-6), 7,61 (ñ, 1H, =CÍ), 7,44 (ä, 1H, J 8,4, Í-5), 7,42 (ò, 1H, J 7,4, Í-7), 7,34 (ä, 2H, J

8,9, Í-2	,6	), 3,95 (ò, 2H, J 5,7, Í-1), 2,71 (òä, 2H, J 1,5, J 6,6, Í-3), 1,87 (ì, 2H, Í-2).

4-(ï-Àìèíî)áåíçèëèäåí-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XX). Ñìåñü 0,1 ã

(0,3 ììîëü) XIX, 0,114 ã (3 ììîëü) áîðãèäðèäà íàòðèÿ â 20 ìë ýòàíîëà êèïÿòÿò â òå÷åíèå 7 ÷. Ïîñëå îòãîíêè ðàñ-

òâîðèòåëÿ îñòàòîê ïåðåêðèñòàëëèçîâûâàþò èç âîäíîãî ÄÌÔÀ è ïîëó÷àþò 0,085 ã (93,4 %) ñîåäèíåíèÿ XX ñ T
ïë

289 – 290 °C, R
f

0,94 (áåíçîë — ìåòàíîë, 5:1). ÈÊ-ñïåêòð (�, ñì– 1): 3150 (N-H), 1660 (Ñ=Î), 1576 (Ñ=N), 1510

(Ñ-N). Ñïåêòð 1Í ßÌÐ (�, ì.ä., J/Ãö): 7,87 (ä, 1H, J 7,9, Í-8), 7,71 (ä, 2H, J 7,5, Í-3	,5	), 7,44 (ò, 1H, J 7,5, Í-6), 7,35

(ñ, 1H, =CÍ), 7,29 (ä, 1H, J 7,5, Í-5), 7,15 (ò, 1H, J 7,9, Í-7), 6,94 (ä, 2H, J 7,5, Í-2	,6	), 3,68 (ò, 2H, J 6,6, Í-1), 2,56

(òä, 2H, J 1,3, J 6,8, Í-3), 1,75 (ì, 2H, Í-2).

4-[(ï-Íèòðîôåíèë)ãèäðîêñèìåòèë]-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XXI). Â 15 ìë

ýòèëîâîãî ñïèðòà (96 %) ðàñòâîðÿþò 20 ìã (0,5 ììîëü) NaOH, 0,5 ã (2,5 ììîëü) II è 0,38 ã (2,5 ììîëü) ï-íèòðî-

áåíçàëüäåãèäà; ðåàêöèîííóþ ñìåñü êèïÿòÿò 1 ÷. Îòãîíÿþò ñïèðò è îñòàòîê ïåðåêèñòàëëèçîâûâàþò èç ýòèëàöåòà-

òà, ïîëó÷àþò 0,55 ã (62,5 %) ñîåäèíåíèÿ XXI ñ T
ïë

171 – 172 °C, R
f
= 0,78 (áåíçîë — ìåòàíîë, 5:1). Ñïåêòð ßÌÐ

1Í (�, ì.ä., J/Ãö): 8,37 (ää, 1H, J 1,3, J 7,8, H-8), 7,99 (ä, 2H, J 8,6, H-3	, 5	), 7,34 (ä, 1H, J 7,8, H-5), 7,19 (äò, 1H, J

1,3, J 7,8, H-6), 7,0 (ò, 1H, J 7,8, H-7), 6,97 (ä, 2H, J 8,6, Í-2	, 6	), 5,39 (ò, 2Í, J 3,2, ÎÍ), 4,11 (ä, 1H, J 4,3, (ÎÍ) ÑÍ),

3,94 (ì, 1Í, 4-ÑÍ), 2,87 (ì, 1H, Í
a
-1), 2,13 (ì, 1Í, Í

á
-1), 1,1 (ì, 1Í, Í

a
-3), 0,86 (ì, 2H, Í-2), 0,7 (ì, 1Í, Í

á
-3).

Ìàññ-ñïåêòð (m/z, I, %): 351 ([Ì]+, 3,5), 333 ([Ì-Í
2
Î]+, 6,3), 302 (1,4), 201 (20,3), 200 (100), 199 (49), 185 (31,5),

173 (14), 144 (8,4), 119 (21), 104 (17,5), 76 (31,5).

7-Íèòðî-3-[(ï-íèòðîôåíèë)ãèäðîêñèìåòèë]-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (XXIII).

Àíàëîãè÷íî âûøåîïèñàííîìó ìåòîäó èç 0,231 ã (1,0 ììîëü) 7-íèòðî-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçî-

ëèí-9-îíà (XXII), 0,151 ã (1,0 ììîëü) ï-íèòðîáåíçàëüäåãèäà, 0,008 ã (0,2 ììîëü) NaOH) ïîëó÷àþò 0,4 ã (83 %)

ñîåäèíåíèÿ XXIII ñ T
ïë

224 – 225 °C, R
f
= 0,9 (áåíçîë — ìåòàíîë, 3:1). ÈÊ-ñïåêòð (�, ñì– 1): 3455 (Î-Í), 1670

(Ñ=Î), 1540 (Ñ=N), 1475 (Ñ-N). Ìîëåêóëÿðíàÿ ìàññà 382 (ìàññ-ñïåêòðîìåòðè÷åñêè).

7-[N-(ï-Íèòðîáåíçèëèäåí)èìèíî]-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îí (XXVI). Â 5 ìë ïèðè-

äèíà ðàñòâîðÿþò 0,1 ã (0,5 ììîëü) 7-àìèíî-1,2,3,9-òåòðàãèäðîïèððîëî[2,1-b ]õèíàçîëèí-9-îíà (XXIV) è 79 ìã

(0,52 ììîëü) ï-íèòðîáåíçàëüäåãèäà. Ðåàêöèîííóþ ñìåñü îñòàâëÿþò ïðè 5 – 6 °C â òå÷åíèå 5 íåäåëü. Âûïàâøèå

êðèñòàëëû îòôèëüòðîâûâàþò, ïðîìûâàþò íåñêîëüêî ðàç öèêëîãåêñàíîì è ñóøàò. Ïîëó÷àþò 80 ìã (48 %) ïðîäóê-

òà ðåàêöèè XXVI ñ T
ïë

258 – 260 °C, R
f
0,74 (áåíçîë — ìåòàíîë, 3:1). Ñïåêòð 1Í ßÌÐ (�, ì.ä., J/Ãö): 8,93 (ñ, 1H,

Í-12), 8,33 (ä, 2Í, J 8,7, Í-3	,5	), 8,19 (ä, 2Í, J 8,7, Í-2	,6	), 7,98 (ä, 1H, J 2,5, Í-8), 7,78 (ää, 1Í, J 2,5, J 8,7, Í-6),

7,63 (ä, 1Í, J 8,7, Í-5), 4,03 (ò, 2H, J 7,2, Í-1), 3,05 (ò, 2H, J 8,1, Í-3), 2,13 (ì, 2H, Í-12). Ìàññ-ñïåêòð (m/z, %): 334

([M]+, 93), 304 ([M-NO]+, 100), 303 (66,2), 288 ([M-NO
2
]+, 12,4), 287 (29), 212 ([M-C

6
H

4
-NO

2
)]+, 2,0), 185

([M-N=CH-C
6
H

4
-NO

2
]+, 11), 157 (4,8), 143 (2), 131 (5,5), 118 (18,6), 101 (14,5).
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8-[N-(ï-Íèòðîáåíçèëèäåí)èìèíî]-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçîëèí-10-îí (XXVII). Àíà-

ëîãè÷íî âûøåïðèâåäåííîìó ìåòîäó èç 0,1 ã (0,46 ììîëü) 8-àìèíî-2,3,4,10-òåòðàãèäðî-1Í-ïèðèäî[2,1-b ]õèíàçî-

ëèí-10-îíà (XXV) è 76 ìã (0,50 ììîëü) ï-íèòðîáåíçàëüäåãèäà ïîëó÷àþò 85 ìã (53 %) ïðîäóêòà ðåàêöèè XXVII ñ

T
ïë

244 – 245 °C, R
f
= 0,8 (áåíçîë — ìåòàíîë, 3:1). Ñïåêòð 1Í ßÌÐ (�, ì.ä., J/Ãö): 8,93 (ñ, 1Í, =CH), 8,33 (ä, 2H, J

8,8, Í-2	,6	), 8,20 (ä, 2H, J 8,8, Í-3	,5	), 7,96 (ä, 1H, J 2,5, Í-9), 7,7 (ää, 1H, J 8,5, J 2,5, Í-7), 7,60 (ä, 1H, J 8,5, Í-6),

3,92 (ò, 2H, J 5,6, H-1), 2,87 (ò, 2H, J 6,6, Í-4), 1,78 – 1,88 (ì, 4H, Í-2,3).

Ñèíòåç ñîåäèíåíèé XXIX – XXXII îñóùåñòâëÿþò ïî ìåòîäó [19, 20].

5,6-Äèìåòèëòèåíî[2,3-d ]ïèðèìèäèí-4-îí (XXIX). Ðàñòâîð 6 ã (0,03 ìîëü) 2-àìèíî-3-ýòîêñèêàðáî-

íèë-4,5-äèìåòèëòèîôåíà â 12 ìë ôîðìàìèäà íàãðåâàþò íà ìàñëÿíîé áàíå ïðè 140 – 150 °C â òå÷åíèå 6 ÷. Ðåàê-

öèîííóþ ñìåñü îõëàæäàþò è âûïàâøèé îñàäîê îòôèëüòðîâûâàþò, ïðîìûâàþò âîäîé è ñóøàò. Ïîñëå ïåðåêðè-

ñòàëëèçàöèè èç ýòàíîëà ïîëó÷àþò 5,26 ã (97 %) ñîåäèíåíèÿ XXIX ñ T
ïë

270 °C, R
f
= 0,65 (áåíçîë — ìåòàíîë, 3:1).

ÈÊ-ñïåêòð (�, ñì– 1): 1692 (C=O), 1595 (C=N), 1506 (C-N). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 11,95 (ñ, 1 Í, NÍ), 7,81

(ñ, 1H, Í-2), 2,48 (ñ, 3H, 5-CH
3
), 2,39 (ñ, 3H, 6-CH

3
). Ýëåêòðîñïðåé-ÌÑ, m/z (%): 181 ([Ì+H]+, 3,1), 148 (13,5), 126

(17,7), 99 (16,7), 65 (100). C
8
H

8
N

2
OS (180,15).

2-Îêñî-5,6-äèìåòèëòèåíî[2,3-d ]ïèðèìèäèí-4-îí (XXX). Ñìåñü 2 ã (10,05 ììîëü) 2-àìèíî-3-ýòîêñèêàðáî-

íèë-4,5-äèìåòèëòèîôåíà è 4,2 ã (70,2 ììîëü) ìî÷åâèíû íàãðåâàþò íà ïåñ÷àíîé áàíå ïðè 220 – 230 °C â òå÷åíèå

2 ÷. Ðåàêöèîííóþ ñìåñü îõëàæäàþò è îáðàáàòûâàþò 5 % NaOH, âûïàâøèé îñàäîê îòôèëüòðîâûâàþò è ôèëüòðàò

ïîäêèñëÿþò 10 % óêñóñíîé êèñëîòîé. Îñàäîê ïðîìûâàþò âîäîé è ñóøàò. Ïîëó÷àþò 1,8 ã (91 %) ïðîäóêòà XXX ñ

T
ïë

350 – 351 °C (ýòàíîë), R
f
= 0,4 (áåíçîë — àöåòîí, 3:1). ÈÊ-ñïåêòð (�, ñì– 1): 2975 (CÍ

3
), 1690, 1665 (C=O),

1584 (C=N), 1495 (C-N).

2-Òèîêñî-5,6-äèìåòèëòèåíî[2,3-d ]ïèðèìèäèí-4-îí (XXXI). Ñìåñü 2 ã (10,05 ììîëü) 2-àìèíî-3-ýòîêñèêàð-

áîíèë-4,5-äèìåòèëòèîôåíà è 2,28 ã (30 ììîëü) òèîìî÷åâèíû íàãðåâàþò íà ïåñ÷àíîé áàíå ïðè 200 – 210 °C â òå-

÷åíèå 2 ÷. Ñìåñü îõëàæäàþò è îáðàáàòûâàþò 5 % NaOH, âûïàâøèé îñàäîê îòôèëüòðîâûâàþò è ôèëüòðàò ïîä-

êèñëÿþò 10 % óêñóñíîé êèñëîòîé. Îñàäîê ïðîìûâàþò âîäîé, ñóøàò è ïîñëå ïåðåêðèñòàëëèçàöèè èç ýòàíîëà ïî-

ëó÷àþò 1,6 ã (75 %) ñîåäèíåíèÿ XXXI ñ T
ïë

313 – 315 °C, R
f
= 0,5 (áåíçîë — àöåòîí, 3:1). ÈÊ-ñïåêòð (�, ñì– 1):

2970 (CÍ
3
), 1670 (C=O), 1582 (C=N), 1480 (C-N), 1275 (C=S).

5-Íèòðî-6-ìåòèëòèåíî[2,3-d ]ïèðèìèäèí-4-îí (XXXII). 2 ã (0,011 ìîëü) ñîåäèíåíèÿ XXIX ðàñòâîðÿþò â

5,3 ìë êîíö. H
2
SO

4
(� = 1,820 ã/ìë) ïðè îõëàæäåíèè (ëåäÿíàÿ áàíÿ) è ïðèáàâëÿþò íèòðóþùóþ ñìåñü, ñîñòîÿùóþ

èç 2,04 ìë HNO
3

(� = 1,360 ã/ìë) è 3,53 ìë H
2
SO

4
(� = 1,820 ã/ìë) â òå÷åíèå 1 ÷. Ðåàêöèîííóþ ñìåñü ïåðåìåøè-

âàþò ïðè 40 – 50 °C â òå÷åíèå 5 ÷ è ïîñëå îõëàæäåíèÿ äî êîìíàòíîé òåìïåðàòóðû ðàçëàãàþò ëüäîì. Îñàäîê îò-

ôèëüòðîâûâàþò, ïðîìûâàþò äèñòèëëèðîâàííîé âîäîé äî pH = 7 è ñóøàò. Ïîëó÷àþò 1,6 ã (69,6 %) ïðîäóêòà

XXXII ñ T
ïë

310 °C (ìåòàíîë), R
f
= 0,25 (áåíçîë — ìåòàíîë, 3:1). ÈÊ-ñïåêòð (�, ñì– 1): 3440 (NH), 1691 (C=O),

1596 (C=N), 1505 (NO
2
). Ñïåêòð ßÌÐ 1Í (�, ì.ä., J/Ãö): 13,41 (ñ, 1 Í, NÍ), 8,06 (ñ, 1H, Í-2), 2,97 (ñ, 3H, 6-CH

3
).

Ýëåêòðîñïðåé-ÌÑ, m/z (%): 211 ([Ì]+, 2,8), 193 (47), 174 (18), 165 (100), 138 (65), 110 (45), 83 (40). C
7
H

6
N

2
O

3
S

(211,17).

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Ïðîòèâîìèêðîáíóþ àêòèâíîñòü îïðåäåëÿëè ïî ÷óâñòâèòåëüíîñòè òåñò-êóëüòóð ìèêðîîðãàíèçìîâ ìåòîäîì

äèôôóçèè â àãàðå [23].

Â ðàáîòå èñïîëüçîâàëè 5 øòàììîâ ãðàìïîëîæèòåëüíûõ è ãðàìîòðèöàòåëüíûõ áàêòåðèé è äðîææåïîäîáíûõ

ãðèáîâ: S. aureus ATCC 25923/004134; E. ñoli ATCC 25922; Pseudomonas aeruginosa ATCC 27853/004135; Bacillus

cereus 24/003600; Candida albicans 7/003838.

Âñå êóëüòóðû ìèêðîîðãàíèçìîâ ïîâòîðíî èäåíòèôèöèðîâàíû â ñîîòâåòñòâèè ñ îáùåïðèíÿòûìè ðåêîìåíäà-

öèÿìè è îïðåäåëèòåëåì áàêòåðèé Áåðäæè, 8 – 9 èçäàíèÿ, 1984, 1997 ãã., ïî êóëüòóðàëüíûì, ìîðôîëîãè÷åñêèì,

òèíêòîðèàëüíûì, ôåðìåíòàòèâíî-áèîõèìè÷åñêèì ñâîéñòâàì.

Â ðàáîòå èñïîëüçîâàëè ïèòàòåëüíûå ñðåäû ÑÏ “Kafolat Kapoor Fashion” (ïðîèçâîäñòâà HiMedia, India).

Äëÿ ëàáîðàòîðíûõ èññëåäîâàíèé èñïîëüçîâàëè 24-÷àñîâóþ àãàðîâóþ êóëüòóðó ìèêðîîðãàíèçìîâ, ñòàíäàðòè-

çîâàííóþ ïî ÌàêÔàðëàíäó è äîïîëíèòåëüíî ðàçâåäåííóþ â 10 ðàç ñòåðèëüíûì ôèçèîëîãè÷åñêèì ðàñòâîðîì äî

êîíöåíòðàöèè 107 ìèêðîáíûõ òåë/ìë.

Ïîñåâ èñïûòóåìûõ øòàììîâ ìèêðîîðãàíèçìîâ â êîíöåíòðàöèè 107 ìèêðîáíûõ òåë/ìë ïðîèçâîäèëè íà ïëà-

ñòèí÷àòûé ïèòàòåëüíûé àãàð Ìþëëåðà — Õèíòîíà (Muller Hinton M173, HiMedia, India) ìåòîäîì ãàçîíà. Äëÿ

òåñòèðîâàíèÿ ïðîòèâîãðèáêîâîé àêòèâíîñòè ïðèìåíÿëè ïèòàòåëüíûé àãàð Ìþëëåðà — Õèíòîíà (Muller Hinton

M173. HiMedia, India) ñ äîáàâëåíèåì 2 % ãëþêîçû.

Ó÷åò ðåçóëüòàòîâ ïðîâîäèëè ÷åðåç 18 – 24 ÷ èíêóáàöèè â òåðìîñòàòå ïðè 37 °C ïî íàëè÷èþ çîí óãíåòåíèÿ ðîñ-

òà òåñò-ìèêðîîðãàíèçìîâ âîêðóã ëóíîê ñ îáðàçöàìè ñîåäèíåíèé.

Çàìåð äèàìåòðîâ çîí ïðîâîäèëè ñ ïîìîùüþ ëèíåéêè HiAntibiotic ZoneScale-c è âûðàæàëè äèàìåòð çîíû îò-

ñóòñòâèÿ ðîñòà â ìì. Êîíòðîëåì ðîñòà ìèêðîîðãàíèçìîâ ñëóæèë ïîñåâ òåñò-êóëüòóð ìèêðîîðãàíèçìîâ íà ñðåäó

áåç èññëåäóåìûõ âåùåñòâ.
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Ó÷åò ðåçóëüòàòîâ è èíòåðïðåòàöèÿ ïðîâîäèëèñü ïî ñëåäóþùèì êðèòåðèÿì: 6 – 7 ìì — îòñóòñòâèå ïðîòèâî-

ìèêðîáíîé àêòèâíîñòè, 8 – 10 ìì — ìèíèìàëüíàÿ àêòèâíîñòü, 10 – 17 ìì — óìåðåííàÿ ïðîòèâîìèêðîáíàÿ àê-

òèâíîñòü, 17 ìì è âûøå — âûðàæåííàÿ ïðîòèâîìèêðîáíàÿ àêòèâíîñòü.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Â ïðîöåññå èçó÷åíèÿ ïðîòèâîìèêðîáíîé àêòèâíîñòè ïðîèçâîäíûõ àëêàëîèäîâ I è II âûÿâëåíî, ÷òî èñõîäíîå

3-ãèäðîêñèìåòèëèäåíîâîå ïðîèçâîäíîå III îáëàäàåò âûðàæåííîé àêòèâíîñòüþ â îòíîøåíèè S. aureus è B. cereus

è óìåðåííîé — â îòíîøåíèè E. coli, C. albicans è P. aeruginosa. Ñîåäèíåíèå IV îáëàäàëî òîëüêî ñëàáî âûðàæåí-

íîé àêòèâíîñòüþ ïðîòèâ E. coli, B. cereus è P. àeruginosa, ïðàêòè÷åñêè íå âîçäåéñòâóÿ ïðè ýòîì íà S. àureus è C.

albicans (òàáëèöà). Â ðÿäó èõ ìåòèëèäåíïðîèçâîäíûõ (V – XVI) îñîáî âûäåëÿëèñü XVI è V, êîòîðûå ïðîÿâèëè

ÿðêî âûðàæåííóþ àíòèáàêòåðèàëüíóþ àêòèâíîñòü êàê â îòíîøåíèè ãðàìïîëîæèòåëüíûõ (S. àureus ), òàê è ãðàì-

îòðèöàòåëüíûõ áàêòåðèé (B. cereus è P. àeruginosa). Äëÿ ýòèõ æå ñîåäèíåíèé îêàçàëàñü õàðàêòåðíîé è âûðàæåí-

íàÿ àíòèìèêîòè÷åñêàÿ àêòèâíîñòü â îòíîøåíèè äðîææåïîäîáíûõ ãðèáîâ, êîòîðàÿ òàêæå âûÿâëåíà è ó ñîåäèíå-

íèÿ XIII. Ñîåäèíåíèÿ VIII, IX, XII, XIV îáëàäàëè óìåðåííîé àíòèìèêîòè÷åñêîé àêòèâíîñòüþ.

Àðèëèäåí(ôóðôóðèëèäåí) — I è II (XVII – XXVII) è òèåíîïèðèìèäèíîíû (XXIX – XXXII) ïðîÿâèëè ñðàâ-

íèòåëüíî ñëàáîå ïðîòèâîìèêðîáíîå äåéñòâèå. Â îòíîøåíèè S. àureus óìåðåííóþ àíòèáàêòåðèàëüíóþ àêòèâ-

íîñòü ïðîÿâèëè ñîåäèíåíèÿ XXXI è XXXII, îñòàëüíûå îêàçàëèñü ìàëîýôôåêòèâíûìè. Óìåðåííàÿ àêòèâíîñòü

õàðàêòåðíà: ïðîòèâ E. ñoli äëÿ ñîåäèíåíèé XXVII, XXX, XXXII; ïðîòèâ B. cereus — ñîåäèíåíèÿ XXVII, XXXI,

XXXII; ïðîòèâ P. àeruginosa — XXI, XXVI, XXVII, XXXII. Âûðàæåííàÿ àêòèâíîñòü â îòíîøåíèè C. àlbicans

îáíàðóæåíà ó ñîåäèíåíèé XXVII, XXXI, óìåðåííîå äåéñòâèå ïðîÿâèëîñü ó ñîåäèíåíèé XXI, XXVI, XXX è

XXXII. Â ýòîì ðÿäó òîëüêî 5-íèòðî-6-ìåòèëòèåíî[2,3-d ]ïèðèìèäèí-4-îí (XXXII) ïðîÿâèë óìåðåííóþ ïðîòèâî-

ìèêðîáíóþ àêòèâíîñòü â îòíîøåíèè âñåõ èñïîëüçîâàííûõ â îïûòå òåñò-êóëüòóð.

Èçó÷åíèå çàâèñèìîñòè áèîëîãè÷åñêîé àêòèâíîñòè îò õèìè÷åñêîé ñòðóêòóðû ïîëó÷åííûõ ïðîèçâîäíûõ I è II

âûÿâèëî, ÷òî ïðè ââåäåíèè â èõ ìîëåêóëû îñòàòêîâ àìèíîâ ïðîèñõîäèò óâåëè÷åíèå èõ ïðîòèâîìèêðîáíîé àêòèâ-

íîñòè, â òî âðåìÿ êàê ïðèñóòñòâèå àðèëèäåí- èëè àðèëãèäðîêñèìåòèëèäåíîâûõ ôðàãìåíòîâ, íàîáîðîò, ñíèæàåò

àêòèâíîñòü äî ìèíèìóìà.
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Ïðîòèâîìèêðîáíàÿ àêòèâíîñòü ñèíòåçèðîâàííûõ ñîåäèíåíèé (äèàìåòðû çîí çàäåðæêè ðîñòà òåñò-øòàììîâ, ìì)

Ñîåäèíåíèå

Òåñò-øòàìì

1 2 3 4 5

III 21 15 19 10 10

IV 7 13 10 7 14

V 20 12 20 20 16

VI 6 6 7 6 10

VII 6 6 7 16 9

VIII 7 6 7 8 8

IX 6 6 7 6 10

X 6 6 7 6 6

XI 7 6 9 8 9

XII 10 6 7 6 7

XIII 6 6 7 10 7

XIV 10 6 9 6 9

XV 6 6 7 10 7

XVI 32 8 20 30 18

XVII 6 6 6 6 6

XVIII 6 6 6 7 6

XIX 6 6 6 8 6

XX 6 6 6 8 8

XXI 6 6 6 10 10

XXIII 9 6 9 9 6

XXVI 7 6 8 10 10

XXVII 7 11 14 20 12

XXIX 6 6 6 7 6

XXX 8 16 8 14 6

XXXI 12 6 12 18 8

XXXII 12 15 16 12 10

Ïðèìå÷àíèå: 1 — S. aureus ATCC 25923/004134; 2 — E. coli ATCC 15922; 3 — Bacillus cereus 24/003600; 4 — Candida albicans 7/003838; 5 — Pseu-

domonas aeruginosa ATCC 27853/004135.



Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïîèñê áàêòåðèöèäîâ â ðÿäó ìåòèëèäåíïðîèçâîäíûõ

I è II ÿâëÿåòñÿ ïåðñïåêòèâíûì íàïðàâëåíèåì è îòêðûâàåò íîâûå âîçìîæíîñòè äëÿ ñîçäàíèÿ ìåòîäîâ ñèíòåçà àí-

òèìèêðîáíûõ ïðåïàðàòîâ øèðîêîãî ñïåêòðà äåéñòâèÿ.
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A series of arylidene- and aryl-hydroxymethyl derivatives of 1,2,3,9-tetrahydropyrrolo[2,1-b]quinazolin-9-one and 2,3,4,10-tetrahydro-1Í-pyrido[2,1-b]qui-

nazolin-10-one have been synthesized. Amino derivatives were used to obtain the corresponding Schiff bases. Hydroxymethylidene derivatives and arylami-

nomethylidene 1,2,3,9-tetrahydropyrrolo[2,1-b]quinazolin-9-ones and 2,3,4,10-tetrahydro-1Í-pyrido[2,1-b]quinazolin-10-ones have been obtained. Anti-

microbial activity of the synthesized compounds has been studied against S. aureus, E. coli, B. cereus, C. albicans, and P. aeruginosa strains. It is concluded

that the search for new bactericides in this series of compounds is promising.

Keywords: deoxyvasicinone; mackinazolinone; thienopyrimidinones; condensation; aromatic aldehydes; Vilsmeier – Haack reaction; nucleophilic substitu-

tion; arylidene derivatives; arylaminomethylidene derivatives; antimicrobial activity.
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