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Ïðîàíàë³çîâàíî ìåäèêîá³îëîã³÷í³ âëàñòèâîñò³ ï³ðèäàçèí-3-îí³â, ¿õ áåíçî- òà ãåòå-
ðîàíåëüîâàíèõ àíàëîã³â, ùî ñòàëè ï³ä´ðóíòÿì äëÿ ñïðÿìîâàíîãî äèçàéíó íîâèõ
ï³ðîëî[3,4-d]ï³ðèäàçèíîâèõ ñòðóêòóð, ÿê ïåðñïåêòèâíèõ ìîëåêóëÿðíèõ ïëàòôîðì
äëÿ ïîøóêó á³îàêòèâíèõ ðå÷îâèí. Ç ö³ºþ ìåòîþ ðîçðîáëåíî ìåòîä îäåðæàííÿ ¿õ
ðàí³øå íå îïèñàíèõ ïîõ³äíèõ, ôóíêö³îíàë³çîâàíèõ â ï³ðîëüíîìó öèêë³ àòîìîì õëîðó,
à â ï³ðèäàçèíîâîìó – ñèíòåòè÷íî ïîòóæíîþ àì³íîãðóïîþ. Çàïðîïîíîâàíà ìåòîäî-
ëîã³ÿ áàçóºòüñÿ íà âèêîðèñòàíí³ ÿê ñóáñòðàò³â åñòåð³â 4-ôîðì³ë-5-õëîðîï³ðîë-3-
êàðáîíîâèõ êèñëîò, ÿê³ ïðè ä³¿ ã³äðîõëîðèäó ã³äðîêñèëàì³íó â ïðèñóòíîñò³ àöåòàòó
íàòð³þ áóëè òðàíñôîðìîâàí³ ó â³äïîâ³äí³ îêñèìè, íàãð³âàííÿì ÿêèõ â îöòîâîìó
àíã³äðèä³ îäåðæàí³ 5-õëîðî-4-ö³àíîï³ðîë-3-êàðáîêñèëàòè – êëþ÷îâ³ ñïîëóêè äëÿ
àíåëþâàííÿ ï³ðèäàçèíîâîãî öèêëó. ¯õ âçàºìîä³ÿ ³ç íàäëèøêîì 98%-íîãî ã³äðàçèí-
ã³äðàòó â êèïëÿ÷îìó ä³îêñàí³ äîçâîëèëà îäåðæàòè ³ç âèõîäàìè 83–94% ö³ëüîâ³
4-àì³íî-5-õëîðî-2,6-äèã³äðîï³ðîëî[3,4-d]ï³ðèäàçèí-1-îíè, ñòðóêòóðà ÿêèõ ï³äòâåð-
äæåíà çà äîïîìîãîþ ìåòîä³â ²×, ßÌÐ 1Í(13Ñ) ñïåêòðîñêîï³¿ òî õðîìàòîìàñ-ñïåêò-
ðîìåòð³¿.

Êëþ÷îâ³ ñëîâà: ôóíêö³îíàë³çîâàí³ ï³ðîëè, ã³äðàçèí-ã³äðàò, öèêëîêîíäåíñàö³ÿ, ï³ðî-
ëî[3,4-d]ï³ðèäàçèíè, ñèíòåç.
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Âñòóï
Ï³ðèäàçèíè òà ¿õ êîíäåíñîâàí³ àíàëîãè

â³äíîñÿòüñÿ äî ãåòåðîöèêë³÷íèõ ñèñòåì ³ç ïîòóæ-
íèì á³îìåäè÷íèì ïîòåíö³àëîì. Çîêðåìà, ñåðåä
6-àðèë-3(2Í)-ï³ðèäàçèíîí³â âàðòî â³äçíà÷èòè
ïîäâ³éíèé ñåëåêòèâíèé ³íã³á³òîð ôîñôîä³åñòå-
ðàçè III/IV Çàðäàâåð³í ³ç ïîòåíö³éíèìè ïðîòè-
ðàêîâèìè âëàñòèâîñòÿìè [1], ³íã³á³òîð ôîñôîä³-
åñòåðàçè III ²ìaçîäàí äëÿ ë³êóâàííÿ ñåðöåâîñó-
äèííèõ çàõâîðþâàíü [2], à òàêîæ ñïîëóêè ³ç ïëà-
òåë³í-³íã³áóþ÷îþ [3] òà àíòèíîöèöåíòèâíîþ [4]
ä³ºþ. Â ðÿäó êîíäåíñîâàíèõ ³ç áåíçîëüíèì öèê-
ëîì ï³ðèäàçèíîí³â ïðåäìåòîì ïîãëèáëåíîãî äîñ-
ë³äæåííÿ ñòàëè 4-àì³íîôòàëàçèí-1(2Í)-îíè, ÿê³
áóëè ³äåíòèô³êîâàí³ ÿê ñåëåêòèâí³ àíòàãîí³ñòè
àäåíîçèíîâèõ ðåöåïòîð³â [5], ³íã³á³òîðè ê³íàçè
Àâðîðà-À [6] òà ³íøèõ òèï³â ïðîòå¿íê³íàç [7].
Ñåðåä ãåòåðîêîíäåíñîâàíèõ ï³ðèäàçèí³â íà îñîá-
ëèâó óâàãó ÿê ôàðìàêîëîã³÷íî ïðèâàáëèâ³ ñïî-
ëóêè çàñëóãîâóþòü ñòðóêòóðè, àíåëüîâàí³ ³ç
ï³ðîëüíèì ÿäðîì. Òàê, 5-çàì³ùåí³ ï³ðîëî[1,2-b]-

ï³ðèäàçèíè âèÿâëÿþòü çäàòí³ñòü äî ³íã³áóâàííÿ
ïåðîêñèäíîãî îêèñíåííÿ ë³ï³ä³â [8], ïîõ³äí³ ï³ðî-
ëî[2,3-d]ï³ðèäàçèíó â³äçíà÷àþòüñÿ àíòèïðîë³ôå-
ðàòèâíîþ òà àíòèâ³ðóñíîþ àêòèâí³ñòþ [9], à òà-
êîæ ìîæóòü âèêîðèñòîâóâàòèñü äëÿ ë³êóâàííÿ
âèðàçêîâèõ çàõâîðþâàíü øëóíêà [10]. Â ñâîþ
÷åðãó, ï³ðîëî[3,4-d]ï³ðèäàçèíîíè ïðîÿâèëè ñåáå
ÿê åôåêòèâí³ ïðîòèðàêîâ³, àíòèì³êîáàêòåð³àëüí³
òà àíàëüãåòè÷í³ àãåíòè [11].

Ñàìå òîìó ç ìåòîþ ðîçøèðåííÿ ñïåêòðà
ï³ðîëî[3,4-d]ï³ðèäàçèíîâèõ ñòðóêòóð, ÿê çðó÷íèõ
ñêàôîëä³â äëÿ êîíñòðóþâàííÿ ïåðñïåêòèâíèõ
á³îàêòèâíèõ ðå÷îâèí òà ³ç óðàõóâàííÿì âèðàæå-
íîãî ôàðìàêîëîã³÷íîãî ïðîô³ëþ ñòðóêòóðíî ñïî-
ð³äíåíèõ 4-àì³íîôòàëàçèíîí³â [5–7], îá´ðóíòîâà-
íèì âèäàâàâñÿ ñèíòåç íîâèõ 4-àì³íîï³ðîëî[3,4-d]-
ï³ðèäàçèíîí³â.

Åêñïåðèìåíòàëüíà ÷àñòèíà
²× ñïåêòðè çàðåºñòðîâàí³ íà ïðèëàä³ Bruker

Vertex 70 â òàáëåòêàõ KBr. Ñïåêòðè ßÌÐ ¹Í
äëÿ âñ³õ ñïîëóê îòðèìàí³ íà ñïåêòðîìåòð³ Variàn
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VXR-400 (400 ÌÃö) â ÄÌÑÎ-d6, âíóòð³øí³é
ñòàíäàðò TMS. Ñïåêòðè ßÌÐ 13Ñ äëÿ ñïîëóê
(IVa,b) â CF3COOD, à äëÿ âñ³õ ³íøèõ â ÄÌÑÎ-d6

çàïèñàí³ íà ñïåêòðîìåòð³ Variàn VXR-400 (125 ÌÃö),
âíóòð³øí³é ñòàíäàðò TMS. Ìàñ-ñïåêòðè çàïè-
ñàí³ íà ïðèëàä³ Agilent LC\MSD SL, êîëîíêà
Zorbax SB-C18, 4,615 ìì, 1,8 ìêì (PN 82(c)
75-932), ðîç÷èííèê ÄÌÑÎ, ³îí³çàö³ÿ åëåêòðî-
ðîçïèëåííÿì ïðè àòìîñôåðíîìó òèñêó. Åëåìåí-
òíèé àíàë³ç âèêîíàíèé íà ïðèëàä³ Perkin Elmer
CHN Analyzer ñåð³¿ 2400 â àíàë³òè÷í³é ëàáîðà-
òîð³¿ ²íñòèòóòó îðãàí³÷íî¿ õ³ì³¿ ÍÀÍ Óêðà¿íè.
Òåìïåðàòóðè ïëàâëåííÿ âèçíà÷åí³ íà ñòîëèêó
Êîôëåðà ³ íåâ³äêîðèãîâàí³.

Çàãàëüíà ìåòîäèêà ñèíòåçó åòèë 1-àëê³ë-4-
[(ã³äðîêñè³ì³íî)ìåòèë]-2-ìåòèë(ôåí³ë)-5-õëîðî-
1H-ï³ðîë-3-êàðáîêñèëàò³â (II a–f)

Äî ðîç÷èíó 10 ììîëü àëüäåã³äó (I à–f) â
10 ìë åòàíîëó äîäàâàëè ïðè ïåðåì³øóâàíí³ ðîç-
÷èí 0,70 ã (10 ììîëü) ã³äðîêñèëàì³íó ã³äðîõëî-
ðèäó ³ 1,36 ã (10 ììîëü) íàòð³é àöåòàòó òðèã³äðà-
òó ó 10 ìë âîäè. Ðåàêö³éíó ñóì³ø íàãð³âàëè äî
êèï³ííÿ, îõîëîäæóâàëè äî ê³ìíàòíî¿ òåìïåðàòó-
ðè ³ âèëèâàëè ó 20 ìë âîäè. Óòâîðåíèé îñàä
â³äô³ëüòðóâàëè ³ ñóøèëè.

Åòèë 4-[(ã³äðîêñè³ì³íî)ìåòèë]-1,2-äèìåòèë-
5-õëîðî-1H-ï³ðîë-3-êàðáîêñèëàò (II a)

Âèõ³ä 2,25 ã (92%), á³ëà ðå÷îâèíà, Òïë=210–
2120Ñ. ²× ñïåêòð (KBr, , ñì–1): 3277 (ÎÍ), 1681
(Ñ=Î). Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 1,24 (3Í,
ò, 3J=7,2, CH3); 2,51 (3Í, ñ, CH3); 3,48 (3Í, ñ,
CH3); 4,18 (2Í, ê, 3J=7,2, CH2); 8,33 (1Í, ñ, CH);
10,91 (1Í, ñ, OH). Ñïåêòð ßÌÐ 13C (, ì.÷.): 10,8
(ÑH3); 11,4 (ÑH3); 14,2 (CH3); 58,5 (ÑH2); 108,6
(Ñ); 119,8 (C); 132,3 (C); 136,0 (C); 142,7 (CH);
163,7 (C=O). Ìàñ-ñïåêòð, m/z: 245 [M+Í]+.
Ñ10H13ClN2O3. Ðîçðàõîâàíî, %: C 49,09; H 5,36;
N 11,45. Çíàéäåíî, %: C 48,83; H 5,48; N 11,30.

Åòèë 4-[(ã³äðîêñè³ì³íî)ìåòèë]-2-ìåòèë-1-
ïðîï³ë-5-õëîðî-1H-ï³ðîë-3-êàðáîêñèëàò (II b)

Âèõ³ä 2,45 ã (90%), á³ëà ðå÷îâèíà, Òïë=178–
1800Ñ. ²× ñïåêòð (KBr, , ñì–1): 3223 (ÎÍ), 1689
(Ñ=Î). Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 0,86 (3Í,
ò, 3J=7,0, CH3); 1,25 (3Í, ò, 3J=7,2, CH3); 1,60
(2Í, ê, 3J=7,2, CH2); 2,49 (3Í, ñ, CH3); 3,90 (2Í,
ò, 3J=7,2, CH2); 4,17 (2Í, ê, 3J=7,2, CH2); 8,34
(1Í, ñ, CH); 10,94 (1Í, ñ, OH). Ñïåêòð ßÌÐ 13C
(, ì.÷.): 10,5 (ÑH3); 11,3 (ÑH3); 13,9 (CH3); 22,5
(ÑH2); 44,7 (ÑH2); 59,1 (ÑH2); 109,2 (Ñ); 113,6
(C); 120,1 (C); 135,5 (C); 142,4 (CÍ); 163,5 (C=O).
Ìàñ-ñïåêòð, m/z: [M+Í]+. Ñ12H17ClN2O3. Ðîçðà-
õîâàíî, %: C 52,85; H 6,28; N 10,27. Çíàéäåíî,
%: C 53,02; H 6,20; N 10,10.

Åòèë 1-áóòèë-4-[(ã³äðîêñè³ì³íî)ìåòèë]-2-
ìåòèë-5-õëîðî-1H-ï³ðîë-3-êàðáîêñèëàò (II c)

Âèõ³ä 2,52 ã (88%), á³ëà ðå÷îâèíà, Òïë=165–
1670Ñ. ²× ñïåêòð (KBr, , ñì–1): 3275 (ÎÍ), 1687
(Ñ=Î). Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 0,89 (3Í,
ò, 3J=7,2, CH3); 1,23–1,28 (5Í, ì, CH3+CH2); 1,55
(2Í, ê, 3J=7,2, CH2); 2,47 (3Í, ñ, CH3); 3,91 (2Í,
ò, 3J=7,2, CH2); 4,18 (2Í, ê, 3J=7,2, CH2); 8,35
(1Í, ñ, CH); 10,94 (1Í, ñ, OH). 13C ßÌÐ ñïåêòð
(, ì.÷.): 11,3 (ÑH3); 13,2 (CH3); 13,9 (CH3); 18,7
(ÑH2); 31,0 (ÑH2); 43,0 (ÑH2); 58,9 (ÑH2); 109,2
(Ñ); 111,8 (C); 113,4 (C); 135,2 (C); 142,4 (CH);
163,2 (C=O). Ìàñ-ñïåêòð, m/z: 287 [M+Í]+.
Ñ13H19ClN2O3. Ðîçðàõîâàíî, %: C 54,45; H 6,68;
N 9,77. Çíàéäåíî, %: C 54,22; H 6,59; N 9,57.

Åòèë 1-áåíçèë-4-[(ã³äðîêñè³ì³íî)ìåòèë]-2-
ìåòèë-5-õëîðî-1H-ï³ðîë-3-êàðáîêñèëàò (II d)

Âèõ³ä 2,91 ã (91%), á³ëà ðå÷îâèíà, Òïë=148–
1490Ñ. ²× ñïåêòð (KBr, , ñì–1): 3275 (ÎÍ), 1690
(Ñ=Î). Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 1,26 (3Í,
ò, 3J=7,2, CH3); 2,42 (3Í, ñ, CH3); 4,19 (2Í, ê,
3J=7,2, CH2); 5,28 (2Í, ñ, CH2); 6,99 (2Í, ä, 3J=7,2,
Hàðîì.); 7,25–7,36 (3Í, ì, Hàðîì.); 8,41 (1Í, ñ, CH);
11,02 (1Í, ñ, OH). Ñïåêòð ßÌÐ 13C (, ì.÷.): 11,5
(ÑH3); 13,9 (CH3); 39,5 (ÑH2); 46,3 (ÑH2); 59,5
(ÑH2); 110,0 (Ñ); 112,2 (Ñ); 114,3 (C); 125,6 (CH);
127,2 (CH); 128,5 (CH); 135,8 (C); 135,9 (C); 142,3
(CH); 163,0 (C=O). Ìàñ-ñïåêòð, m/z: 321
[M+Í]+. Ñ16H17ClN2O3. Ðîçðàõîâàíî, %: C 59,91;
H 5,34; N 8,73. Çíàéäåíî, %: C 60,11; H 5,46; N
8,57.

Åòèë 4-[(ã³äðîêñè³ì³íî)ìåòèë]-1-ìåòèë-2-
ôåí³ë-5-õëîðî-1H-ï³ðîë-3-êàðáîêñèëàò (II e)

Âèõ³ä 2,70 ã (88%), á³ëà ðå÷îâèíà, Òïë=215–
2160Ñ. ²× ñïåêòð (KBr, , ñì–1): 3278 (ÎÍ), 1692
(Ñ=Î). Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 0,89 (3Í,
ò, 3J=6,4, CH3); 2,49 (3Í, ñ, CH3); 3,92 (2Í, ê,
3J=6,4, CH2); 7,34–7,45 (5H, ì, Hàðîì.); 8,42 (1Í,
ñ, CH); 11,08 (1Í, ñ, OH). Ñïåêòð ßÌÐ 13C (,
ì.÷.): 13,3 (ÑH3); 32,0 (ÑH3); 58,9 (ÑH2); 110,4
(Ñ); 112,0 (C); 115,4 (C); 127,7 (CÍ); 128,4 (CÍ);
130,3 (CÍ); 130,8 (C); 137,4 (C); 141,9 (CÍ); 162,6
(C=O). Ìàñ-ñïåêòð, m/z: 307 [M+Í]+.
Ñ15H15ClN2O3. Ðîçðàõîâàíî, %: C 58,73; H 4,93;
N 9,13. Çíàéäåíî, %: C 58,92; H 5,02; N 8,98.

Åòèë 4-[(ã³äðîêñè³ì³íî)ìåòèë]-1-ïðîï³ë-2-
ôåí³ë-5-õëîðî-1H-ï³ðîë-3-êàðáîêñèëàò (II f)

Âèõ³ä 2,95 ã (88%), á³ëà ðå÷îâèíà, Òïë=181–
1820Ñ. ²× ñïåêòð (KBr, , ñì–1): 3228 (ÎÍ), 1694
(Ñ=Î). Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 0,63 (3Í,
ò, 3J=7,2, CH3); 0,82 (3Í, ò, 3J=7,2, CH3); 1,44
(2Í, ê, 3J=7,2, CH2); 3,71 (2Í, ò, 3J=7,2, CH2);
3,89 (2Í, ê, 3J=7,2, CH2); 7,32–7,45 (5H, ì, Hàðîì.);
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8,42 (1Í, ñ, CH); 11,09 (1Í, ñ, OH). Ñïåêòð ßÌÐ
13C (, ì.÷.): 10,3 (ÑH3); 13,2 (ÑH3); 22,7 (ÑH2);
45,6 (ÑH2); 58,8 (ÑH2); 110,9 (Ñ); 112,5 (C); 115,0
(C); 127,7 (CH); 128,4 (CÍ); 130,2 (CH); 130,7
(C); 137,4 (C); 141,8 (ÑÍ); 162,6 (C=O). Ìàñ-
ñïåêòð, m/z: 335 [M+Í]+. Ñ17H19ClN2O3. Ðîçðà-
õîâàíî, %: C 60,99; H 5,72; N 8,37. Çíàéäåíî, %:
C 61,18; H 5,68; N 8,50.

Çàãàëüíà ìåòîäèêà ñèíòåçó åòèë 1-àëê³ë-2-
ìåòèë(ôåí³ë)-5-õëîðî-4-ö³àíî-1H-ï³ðîë-3-êàðáîê-
ñèëàò³â (III a–f)

5 Ììîëü îêñèìó (II à–f) êèï’ÿòèëè â 10 ìë
îöòîâîãî àíã³äðèäó âïðîäîâæ 2 ãîä. ²ç ðåàêö³éíî¿
ñóì³ø³ â³äãàíÿëè îöòîâèé àíã³äðèä, äî çàëèøêó
äîäàâàëè 10 ìë âîäè, îñàä â³äô³ëüòðóâàëè ³ ñóøè-
ëè.

Åòèë 1,2-äèìåòèë-5-õëîðî-4-ö³àíî-1H-ï³ðîë-
3-êàðáîêñèëàò (III a)

Âèõ³ä 1,02 ã (90%), á³ëà ðå÷îâèíà, Òïë=770Ñ.
²× ñïåêòð (KBr, , ñì–1): 2225 (ÑN), 1700 (Ñ=Î).
Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 1,27 (3Í, ò, 3J=7,2,
CH3); 2,45 (3Í, ñ, CH3); 3,55 (3Í, ñ, CH3); 4,23
(2Í, ê, 3J=7,2, CH2). Ñïåêòð ßÌÐ 13C (, ì.÷.):
11,9 (ÑH3); 14,4 (CH3); 32,2 (ÑH3); 60,6 (Ñ); 91,4
(Ñ); 111,5 (C); 114,1 (C); 125,6 (C); 138,4 (C);
162,1 (C=O). Ìàñ-ñïåêòð, m/z: 227 [M+Í]+.
Ñ10H11ClN2O2. Ðîçðàõîâàíî, %: C 52,99; H 4,89;
N 12,36. Çíàéäåíî, %: C 53,22; H 4,98; N 12,50.

Åòèë 2-ìåòèë-1-ïðîï³ë-5-õëîðî-4-ö³àíî-1H-
ï³ðîë-3-êàðáîêñèëàò (III b)

Âèõ³ä 1,13 ã (89%), á³ëà ðå÷îâèíà, Òïë=700Ñ.
²× ñïåêòð (KBr, , ñì–1): 2228 (CN), 1703 (Ñ=Î).
Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 0,86 (3Í, ò, 3J=7,0,
CH3); 1,27 (3Í, ò, 3J=7,2, CH3); 1,64 (2Í, ê, 3J=7,0,
CH2); 2,51 (3Í, ñ, ÑÍ3); 3,97 (2Í, ò, 3J=7,0, CH2);
4,24 (2Í, ê, 3J=7,2, CH2). Ñïåêòð ßÌÐ 13C (,
ì.÷.): 10,5 (ÑH3); 11,1 (ÑH3); 13,8 (CH3); 46,1
(ÑH2); 60,1 (ÑH2); 91,5 (Ñ); 111,4 (Ñ); 113,5 (C);
124,7 (C); 137,4 (C); 161,6 (C=O). Ìàñ-ñïåêòð,
m/z: 255 [M+Í]+. Ñ12H15ClN2O2. Ðîçðàõîâàíî, %:
C 56,59; H 5,94; N 11,00. Çíàéäåíî, %: C 56,80;
H 6,00; N 10,85.

Åòèë 1-áóòèë-2-ìåòèë-5-õëîðî-4-ö³àíî-1H-
ï³ðîë-3-êàðáîêñèëàò (III ñ)

Âèõ³ä 1,18 ã (88%), á³ëà ðå÷îâèíà, Òïë=650Ñ.
²× ñïåêòð (KBr, , ñì–1): 2227 (CN), 1702 (Ñ=Î).
Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 0,89 (3Í, ò, 3J=7,0,
CH3); 1,25–1,30 (5Í, ì, CH3+CH2); 1,59 (2Í, ê,
3J=7,0, CH2); 2,53 (3Í, ñ, ÑÍ3); 3,98 (2Í, ò, 3J=7,0,
CH2); 4,23 (2Í, ê, 3J=7,2, CH2). Ñïåêòð ßÌÐ 13C
(, ì.÷.): 11,2 (ÑH3); 13,3 (CH3); 13,9 (CH3); 19,1
(ÑH2); 30,1 (ÑH2); 44,5 (ÑH2); 60,0 (ÑH2); 91,5
(Ñ); 114,4 (Ñ); 113,5 (C); 124,6 (C); 137,3 (C);
161,6 (C=O). Ìàñ-ñïåêòð, m/z: 269 [M+Í]+.

Ñ13H17ClN2O2. Ðîçðàõîâàíî, %: C 58,10; H 6,38;
N 10,42. Çíàéäåíî, %: C 57,82; H 6,50; N 10,27.

Åòèë 1-áåíçèë-2-ìåòèë-5-õëîðî-4-ö³àíî-1H-
ï³ðîë-3-êàðáîêñèëàò (III d)

Âèõ³ä 1,38 ã (91%), á³ëà ðå÷îâèíà, Òïë=680Ñ.
²× ñïåêòð (KBr, , ñì–1): 2229 (CN), 1701 (Ñ=Î).
Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 1,27 (3Í, ò, 3J=7,2,
CH3); 2,44 (3Í, ñ, CH3); 4,23 (2Í, ê, 3J=7,2, CH2);
5,33 (2Í, ñ, CH2); 7,03 (2Í, ä, 3J=7,2, Hàðîì.); 7,43–
7,82 (3Í, ì, Hàðîì.). Ñïåêòð ßÌÐ 13C (, ì.÷.):
11,2 (ÑH3); 13,6 (CH3); 47,2 (ÑH2); 59,7 (ÑH2);
91,6 (Ñ); 111,7 (Ñ); 113,0 (Ñ); 124,9 (C); 125,7
(CH); 127,5 (CH); 128,6 (CH); 134,5 (C); 137,4
(C); 161,5 (C=O). Ìàñ-ñïåêòð, m/z: 303 [M+Í]+.
Ñ16H15ClN2O2. Ðîçðàõîâàíî, %: C 63,47; H 4,99;
N 9,25. Çíàéäåíî, %: C 63,62; H 5,10; N 9,07.

Åòèë 1-ìåòèë-2-ôåí³ë-5-õëîðî-4-ö³àíî-1H-
ï³ðîë-3-êàðáîêñèëàò (III å)

Âèõ³ä 1,30 ã (90%), á³ëà ðå÷îâèíà, Òïë=850Ñ.
²× ñïåêòð (KBr, , ñì–1): 2230 (CN), 1704 (Ñ=Î).
Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 1,00 (3Í, ò, 3J=7,2,
CH3); 3,38 (3Í, ñ, CH3); 4,02 (2Í, ê, CH2); 7,35–
7,51 (5H, ì, Hàðîì.). 13C ßÌÐ ñïåêòð (, ì.÷.):
13,3 (ÑH3); 32,8 (ÑH3); 59,8 (ÑH2); 91,7 (Ñ); 112,3
(C); 119,2 (C); 126,0 (C); 127,8 (CÍ); 128,9 (C);
129,1 (CÍ); 130,3 (CÍ); 138,6 (C); 160,3 (C=O).
Ìàñ-ñïåêòð, m/z: 287 [M+Í]+. Ñ15H13ClN2O2.
Ðîçðàõîâàíî, %: C 62,40; H 4,54; N 9,70. Çíàé-
äåíî, %: C 62,12; H 4,68; N 9,80.

Åòèë 1-ïðîï³ë-2-ôåí³ë-5-õëîðî-4-ö³àíî-1H-
ï³ðîë-3-êàðáîêñèëàò (III f)

Âèõ³ä 1,39 ã (88%), á³ëà ðå÷îâèíà, Òïë=810Ñ.
²× ñïåêòð (KBr, , ñì–1): 2229 (CN), 1705 (Ñ=Î).
Ñïåêòð ßÌÐ 1Í (, ì.÷., J, Ãö): 0,64 (3Í, ò, 3J=6,8,
CH3); 0,97 (3Í, ò, 3J=7,2, CH3); 1,45 (2Í, ê, 3J=6,8,
CH2); 3,75 (2Í, ò, 3J=6,8, CH2); 4,01 (2Í, ê, 3J=7,2,
CH2); 7,38–7,53 (5H, ì, Hàðîì.). Ñïåêòð ßÌÐ 13C
(, ì.÷.): 10,2 (ÑH3); 13,2 (ÑH3); 22,2 (ÑH2); 46,5
(ÑH2); 59,5 (ÑH2); 92,1 (Ñ); 113,1 (C); 125,3 (C);
127,9 (CH); 129,0 (C); 129,1 (CH); 130,3 (CÍ);
138,6 (C); 164,4 (C=O). Ìàñ-ñïåêòð, m/z: 317
[M+Í]+. Ñ15H13ClN2O2. Ðîçðàõîâàíî, %: C 64,46;
H 5,41; N 8,84. Çíàéäåíî, %: C 64,18; H 5,48; N
9,00.

4-Àì³íî-6,7-äèìåòèë-5-õëîðî-2,6-äèã³äðî-
1H-ï³ðîëî[3,4-d]ï³ðèäàçèí-1-oí (IV a)

0,45 ã (2 ììîëü) í³òðèëó (III à) êèï’ÿòèëè â
10 ìë ñóì³ø³ 98%-íèé ã³äðàçèí-ã³äðàò–ä³îêñàí
(1:1) âïðîäîâæ 1 ãîä. Ðåàêö³éíó ñóì³ø îõîëî-
äæóâàëè, îñàä, ùî âèïàâ, â³äô³ëüòðóâàëè, ïðî-
ìèëè åòàíîëîì, âèñóøèëè. Âèõ³ä 0,40 ã (94%),
á³ëà ðå÷îâèíà, Òïë>2500Ñ. ²× ñïåêòð (KBr, , ñì–1):
3414, 3317, 3207 (NH, NH2), 1653 (Ñ=Î). Ñïåêòð
ßÌÐ 1Í (, ì.÷., J, Ãö): 3,67 (3Í, ñ, CH3); 4,74
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(3Í, ñ, CH3). Ïðîòîíè ãðóï NH òà NH2 çíàõî-
äÿòüñÿ â îáì³í³ ç ìîëåêóëàìè âîäè äåéòåðîðîç-
÷èííèêà. Ñïåêòð ßÌÐ 13C (, ì.÷.): 10,7 (ÑH3);
31,6 (ÑH3); 104,0 (C); 109,9 (C); 120,4 (C); 137,9
(C); 148,2 (C); 158,4 (C=O). Ìàñ-ñïåêòð, m/z:
213 [M+Í]+. Ñ8H9ClN4O. Ðîçðàõîâàíî, %: C
45,19; H 4,27; N 26,35. Çíàéäåíî, %: C 44;92; H
4,18; N 26,50.

4-Àì³íî-7-ìåòèë-6-ïðîï³ë-5-õëîðî-2,6-äèã³ä-
ðî-1H-ï³ðîëî[3,4-d]ï³ðèäàçèí-1-oí (IV b)

Ñèíòåçóâàëè àíàëîã³÷íî ñïîëóö³ (IV à) ³ç
0,51 ã (2 ììîëü) í³òðèëó (III b) ïðè êèï’ÿò³íí³ â
10 ìë ñóì³ø³ 98%-âèé ã³äðàçèí-ã³äðàò–ä³îêñàí
(1:1) âïðîäîâæ 2 ãîä. Îòðèìàëè 0,41 ã (86%) á³ëî¿
ðå÷îâèíè ³ç Òïë>2500Ñ. ²× ñïåêòð (KBr, , ñì–1):
3417, 3311, 3212 (NH, NH2), 1657 (Ñ=Î). Ñïåêòð
ßÌÐ 1Í (, ì.÷., J, Ãö): 0,89 (3Í, ò, 3J=7,2, CH3);
1,68 (2Í, ê, 3J=7,2, CH2); 4,03 (2Í, ò, 3J=7,2,
CH2); 5,24 (2Í, ñ, NH2); 10,49 (1Í, ñ, NH).
Ñïåêòð ßÌÐ 13C (, ì.÷.): 9,9 (ÑH3); 10,7 (ÑH3);
23,1 (CH2); 47,9 (ÑH2); 104,1 (Ñ); 109,1 (Ñ); 119,8
(C); 137,4 (C); 148,2 (C); 158,4 (C=O). Ìàñ-
ñïåêòð, m/z: 241 [M+Í]+. Ñ10H13ClN4O. Ðîçðà-
õîâàíî, %: C 49,90; H 5,44; N 23,28. Çíàéäåíî,
%: C 50,13; H 5,53; N 23,43.

4-Àì³íî-6-áóòèë-7-ìåòèë-5-õëîðî-2,6-äèã³ä-
ðî-1H-ï³ðîëî[3,4-d]ï³ðèäàçèí-1-oí (IV ñ)

Ñèíòåçóâàëè àíàëîã³÷íî ñïîëóö³ (IV à) ³ç
0,54 ã (2 ììîëü) í³òðèëó (III c) âïðîäîâæ 2,5 ãîä
êèï’ÿò³ííÿ â 10 ìë cóì³ø³ 98%-íèé ã³äðàçèí-
ã³äðàò–ä³îêñàí (1:1). Îòðèìàëè 0,45 ã (88%), á³ëî¿
ðå÷îâèíè ³ç Òïë>2500Ñ. ²× ñïåêòð (KBr, , ñì–1):
3414, 3315, 3210 (NH, NH2), 1653 (Ñ=Î). Ñïåêòð
ßÌÐ 1Í (, ì.÷., J, Ãö): 0,90 (3Í, ò, 3J=7,2, CH3);
1,27–1,31 (2H, ì, CH2); 1,57–1,62 (2H, ì, CH2);
2,60 (3Í, ñ, CH3); 4,02 (2Í, ê, 3J=7,2, CH2); 5,20–
5,23 (2Í, ì, NH2); 10,47 (1Í, ñ, NH). Ñïåêòð
ßÌÐ 13C (, ì.÷.): 10,6 (ÑH3); 13,5 (CH3); 19,3
(CH2); 31,4 (ÑH2); 43,7 (ÑH2); 107,0 (Ñ); 108,8
(Ñ); 111,3 (C); 129,4 (C); 142,6 (C); 157,9 (C=O).
Ìàñ-ñïåêòð, m/z: 255 [M+Í]+. Ñ11H15ClN4O. Ðîç-
ðàõîâàíî, %: C 51,87; H 5,94; N 22,00. Çíàéäå-
íî, %: C 52,13; H 6,05; N 21,87.

4-Àì³íî-6-áåíçèë-7-ìåòèë-5-õëîðî-2,6-äèã³ä-
ðî-1H-ï³ðîëî[3,4-d]ï³ðèäàçèí-1-oí (IV d)

Ñèíòåçóâàëè àíàëîã³÷íî ñïîëóö³ (IV à) ³ç
0,60 ã (2 ììîëü) í³òðèëó (III d) âïðîäîâæ 3 ãîä
êèï’ÿò³ííÿ â 10 ìë ñóì³ø³ 98%-âèé ã³äðàçèí-
ã³äðàò–ä³îêñàí (1:1). Îäåðæàëè 0,48 ã (83%) á³ëî¿
ðå÷îâèíè ³ç Òïë>2500Ñ. ²× ñïåêòð (KBr, , ñì–1):
3415, 3310, 3212 (NH, NH2), 1659 (Ñ=Î). Ñïåêòð
ßÌÐ 1Í (, ì.÷., J, Ãö): 2,55 (3Í, ñ, CH3); 5,23–
5,27 (2Í, ì, NH2); 5,39 (2Í, ñ, CH2); 7,01 (2Í, ä,
3J=7,6, Hàðîì,); 7,27–7,38 (3Í, ì, Hàðîì.); 10,57 (1H,

c, NH). Ñïåêòð ßÌÐ 13C (, ì.÷.): 11,3 (ÑH3);
47,5 (ÑH2); 108,2 (Ñ); 109,6 (Ñ); 112,1 (Ñ); 126,6
(CH); 128,1 (CH); 129,4 (CH); 130,4 (C); 136,3
(C); 143,1 (C); 158,4 (C=O). Ìàñ-ñïåêòð, m/z:
289 [M+Í]+. Ñ14H13ClN4O. Ðîçðàõîâàíî, %: C
58,24; H 4,54; N 19,40. Çíàéäåíî, %: C 57,92; H
4,65; N 19,27.

4-Àì³íî-6-ìåòèë-7-ôåí³ë-5-õëîðî-2,6-äèã³ä-
ðî-1H-ï³ðîëî[3,4-d]ï³ðèäàçèí-1-oí (IV e)

Ñèíòåçóâàëè àíàëîã³÷íî ñïîëóö³ (IV à) ³ç
0,57 ã (2 ììîëü) í³òðèëó (III e) âïðîäîâæ 6 ãîä
êèï’ÿò³ííÿ â 10 ìë ñóì³ø³ 98%-íèé ã³äðàçèí-
ã³äðàò–ä³îêñàí (1:1). Îòðèìàëè 0,50 ã (92%) á³ëî¿
ðå÷îâèíè ³ç Òïë>2500Ñ. ²× ñïåêòð (KBr, , ñì–1):
3413, 3309, 3210 (NH, NH2), 1655 (Ñ=Î). Ñïåêòð
ßÌÐ 1Í (, ì.÷., J, Ãö): 3,59 (3Í, ñ, CH3); 5,32
(2Í, ñ, NH2); 7,40–7,53 (5H, ì; Hàðîì.); 10,56 (1Í,
ñ, NH). Ñïåêòð ßÌÐ 13C (, ì.÷.): 33,1 (ÑH3);
109,9 (C); 110,6 (C); 112,2 (C); 128,2 (CÍ); 128,9
(CH); 129,8 (C); 131,6 (CÍ); 132,6 (C); 142,8 (C);
157,1 (C=O). Ìàñ-ñïåêòð, m/z: [M+Í]+.
Ñ13H11ClN4O. Ðîçðàõîâàíî, %: C 56,84; H 4,04;
N 20,39. Çíàéäåíî, %: C 59,02; H 3,98; N 20,20.

4-Àì³íî-6-ïðîï³ë-7-ôåí³ë-5-õëîðî-2,6-äèã³ä-
ðî-1H-ï³ðîëî[3,4-d]ï³ðèäàçèí-1-oí (IV f)

Ñèíòåçóâàëè àíàëîã³÷íî ñïîëóö³ (IV à) ³ç
0,63 ã (2 ììîëü) í³òðèëó (III f) âïðîäîâæ 8 ãîä
êèï’ÿò³ííÿ â 10 ìë cóì³ø³ 98%-íèé ã³äðàçèí-
ã³äðàò–ä³îêñàí (1:1). Îäåðæàëè 0,54 ã (89%) á³ëî¿
ðå÷îâèíè ³ç Òïë>2500Ñ. ²× ñïåêòð (KBr, , ñì–1):
3414, 3314, 3215 (NH, NH2), 1658 (Ñ=Î). Ñïåêòð
ßÌÐ 1Í (, ì.÷., J, Ãö): 0,65 (3Í, ò, 3J=7,2, CH3);
1,53 (2Í, ê, 3J=7,2, CH2); 4,00 (2Í, ò, 3J=7,2,
CH2); 5,33 (2Í, ñ, NH2); 7,41–7,46 (5H, ì, Hàðîì.);
10,55 (1Í, ñ, NH).  Ñïåêòð ßÌÐ 13C (, ì.÷.):
10,6 (ÑH3); 22,9 (ÑH2); 46,2 (ÑH2); 109,4 (C); 109,6
(C); 112,3 (C); 127,9 (CÍ); 128,7 (CH); 129,8 (C);
130,1 (CÍ); 132,1 (Ñ); 142,5 (Ñ); 156,7 (C=O).
Ìàñ-ñïåêòð, m/z: 303 [M+Í]+. Ñ15H15ClN4O. Ðîç-
ðàõîâàíî, %: C 59,51; H 4,99; N 18,50. Çíàéäå-
íî, %: C 59,25; H 5,08; N 18,75.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Ðîçðîáëåíà íàìè ìåòîäîëîã³ÿ îäåðæàííÿ

íîâèõ ïîõ³äíèõ ï³ðîëî[3,4-d]ï³ðèäàçèíó áàçóºòü-
ñÿ íà íèçö³ ïðåïàðàòèâíî ïðîñòèõ ïåðåòâîðåíü
íåùîäàâíî [12] ñèíòåçîâàíèõ åñòåð³â 4-ôîðì³ë-
ï³ðîë-3-êàðáîíîâèõ êèñëîò (I a–f). Âèá³ð ñàìå
òàêèõ îá’ºêò³â îáóìîâëåíèé íàÿâí³ñòþ â ¿õ ñòðóê-
òóð³ ÿê ñõèëüíèõ äî ïîäàëüøèõ ìîäèô³êàö³é àëü-
äåã³äíî¿ òà åñòåðíî¿ ãðóï, òàê ³ àòîìà õëîðó, ÿêèé
ñóòòºâèì ÷èíîì âïëèâàº íà á³îëîã³÷íó ä³þ ãåòå-
ðîöèêë³÷íèõ ñïîëóê [13], çîêðåìà, ï³äâèùóº
çäàòí³ñòü äî ïåðåíîñó ÷åðåç ìåìáðàííèé áàð’ºð
[14].
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Àëüäåã³äîåñòåðè (I a–f) ïðè ä³¿ ã³äðîõëîðè-
äó ã³äðîêñèëàì³íó â ïðèñóòíîñò³ àöåòàòó íàòð³þ
ó âîäíîìó ñåðåäîâèù³ áóëè ëåãêî ïåðåòâîðåí³ ó
â³äïîâ³äí³ îêñèìè (II a–f) ³ç âèõîäàìè 88–92%.
Êèï’ÿò³ííÿì îñòàíí³õ â îöòîâîìó àíã³äðèä³ ³ç
âèõîäàìè 88–91% áóëè îäåðæàí³ 5-õëîðî-4-ö³-
àíî-3-êàðáîêñèëàòè (III a–f), ÿê³ ñòàëè êëþ÷î-
âèìè ñóáñòðàòàìè äëÿ àíåëþâàííÿ ï³ðèäàçèíî-
âîãî öèêëó.

Ðàí³øå áóëî ïîêàçàíî, ùî åñòåðè 4-ö³àíî-
ï³ðàçîëî-5-êàðáîíîâèõ êèñëîò [15], à òàêîæ 3-
ö³àíîï³ðîë-2-êàðáîíîâèõ êèñëîò [9] çàçâè÷àé
ï³ääàþòüñÿ öèêëîêîíäåíñàö³¿ ³ç ã³äðàçèí-ã³äðà-
òîì ïðè êèï’ÿò³íí³ â ìåòàíîë³ àáî åòàíîë³, ïðè-
÷îìó, òàêà ðåàêö³ÿ ïåðåá³ãàº ÷åðåç ñòàä³þ ïåð-
âèííîãî óòâîðåííÿ â³äïîâ³äíèõ ã³äðàçèä³â, ÿê³,
çà ðàõóíîê ïîäàëüøî¿ âçàºìîä³¿ ³ç ö³àíîãðóïîþ,
ôîðìóþòü àì³íîï³ðèäàçèíîâèé öèêë.

Íàìè âñòàíîâëåíî, ùî ö³àíîåñòåðè (III a–f)
ðåàãóþòü ³ç íàäëèøêîì 98%-âîãî ã³äðàçèí-ã³äðàòó
ïðè êèï’ÿò³íí³ â ä³îêñàí³ ³ç óòâîðåííÿì 4-àì³-
íî-5-õëîð-2,6-äèã³äðîï³ðîëî[3,4-d]ï³ðèäàçèí-1-
îí³â (IV a–f) ³ç âèõîäàìè 83–94%. Òðèâàë³ñòü
ïåðåá³ãó òàêîãî ïðîöåñó, â îñíîâíîìó, êîíòðî-
ëþºòüñÿ õàðàêòåðîì çàì³ñíèêà R2 ³ ó âèïàäêó
ñïîëóê (III a–d) (R2=Me) ³ ñòàíîâèòü 1–3 ãîä, à
äëÿ ñïîëóê (III e, f) (R2=Ph) – 6–8 ãîä.

Äëÿ ç’ÿñóâàííÿ â³ðîã³äíî¿ ñõåìè çíàéäåíî¿
öèêë³çàö³¿ íà ïðèêëàä³ âçàºìîä³¿ ö³àíîåñòåðó (III
c) ³ç 98%-íèì ã³äðàçèí-ã³äðàòîì áóëî äîñë³äæå-
íî ñêëàä ïðîäóêòó, âì³ñò ÿêîãî ï³ñëÿ 1 ãîä
êèï’ÿò³ííÿ çà äàíèìè õðîìàòîìàñ-ñïåêòðà ñêëà-

äàâ ó ðåàêö³éí³é ñóì³ø³ 91%. Ìåòîäàìè ßÌÐ 1Í
òà ²× ñïåêòðîñêîï³¿ âñòàíîâëåíî, ùî íèì º ã³äðà-
çèä â³äïîâ³äíî¿ 4-ö³àíîï³ðîë-3-êàðáîíîâî¿ êèñ-
ëîòè, ÿêèé ïðè ïîäàëüøîìó êèï’ÿò³íí³ â ä³îê-
ñàí³ âïðîäîâæ 1,5 ãîä öèêë³çóâàâñÿ äî ï³ðîëîï³-
ðèäàçèíó (IV c). Òàêèì ÷èíîì, ìîæíà äîñòîâ³ð-
íî ñòâåðäæóâàòè, ùî ïðîöåñ óòâîðåííÿ ñïîëóê
(IV a–f) ðåàë³çóºòüñÿ ÷åðåç ñòàä³þ âíóòð³øíüî-
ìîëåêóëÿðíî¿ öèêëîêîíäåíñàö³¿ ïðîì³æíèõ ïðî-
äóêò³â òèïó À (ñõåìà).

Ñòðóêòóðà ñïîëóê (IV a–f) äîâåäåíà ðåçóëü-
òàòàìè âèì³ð³â ²×, ßÌÐ 1Í, ßÌÐ 13Ñ òà õðîìà-
òîìàñ-ñïåêòð³â. Çîêðåìà, ²× ñïåêòðè â³äçíà÷à-
þòüñÿ ñìóãàìè ïîãëèíàííÿ âàëåíòíèõ êîëèâàíü
ãðóï Ñ=O â ä³àïàçîí³ 1653–1659 ñì–1 òà NH â
ä³àïàçîí³ 3417–3207 ñì–1. Â ñïåêòðàõ ßÌÐ 1Í
îêð³ì ñèãíàë³â ïðîòîí³â çàì³ñíèê³â R1 òà R2 íà-
ÿâí³ ïðîòîíè ãðóïè NH2 ïðè 5,20–5,33 ì.÷. òà
ãðóïè NH ïðè 10,47–10,57 ì.÷. Â ñïåêòðàõ ßÌÐ
13Ñ ïîðó÷ ³ç ñèãíàëàìè çàì³ñíèê³â R1 òà R2

ì³ñòèòüñÿ 7 ñèãíàë³â, ÿê³ óçãîäæóþòüñÿ ³ç çàïðî-
ïîíîâàíîþ ñòðóêòóðîþ ï³ðîëî[3,4-d]ï³ðèäàçè-
íîâîãî ñêàôîëäà.

Âèñíîâêè
Çàïðîïîíîâàíî åôåêòèâíèé ñïîñ³á ñèíòå-

çó íîâèõ 4-àì³íîï³ðîëî[3,4-d]ï³ðèäàçèí³â ïî-
ñë³äîâíèì ïåðåòâîðåííÿì åòèë 4-ôîðì³ë-5-õëî-
ðîï³ðîë-3-êàðáîêñèëàò³â ó â³äïîâ³äí³ 4-ö³àíî-
ïîõ³äí³ òà ¿õ ïîäàëüøîþ öèêëîêîíäåíñàö³ºþ ç
ã³äðàçèí-ã³äðàòîì. Âñòàíîâëåíî, ùî ïðîöåñ ôîð-
ìóâàííÿ àì³íîï³ðèäàçèíîâîãî ÿäðà ðåàë³çóºòüñÿ
÷åðåç ñòàä³þ ïåðâèííîãî óòâîðåííÿ ã³äðàçèäó 4-
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ö³àíîï³ðîë-3-êàðáîíîâî¿ êèñëîòè. Çàïðîïîíîâà-
íèé ìåòîä õàðàêòåðèçóºòüñÿ ïðåïàðàòèâíîþ
çðó÷í³ñòþ ³ íå âèìàãàº äîäàòêîâîãî î÷èùåííÿ
ÿê ïðîì³æíèõ, òàê ³ ö³ëüîâèõ ïðîäóêò³â.
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SYNTHESIS OF 4-AMINO-5-CHLORO-2,6-
DIHYDROPYRROLO[3,4-d]PYRIDAZIN-1-ONES
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M.V. Vovk c
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A medico-biological potential of pyridazine-3-ones, their
benzo- and hetero-annelated analogs has been analyzed in the
context of the targeted design of some new pyrrolo[3,4-d]-
pyridazine structures as prospective molecular platforms for
searching for new bioactive compounds. An original synthetic
method has been elaborated to obtain the above-mentioned
derivatives where the pyrrole cycle is functionalized by chlorine
atom and a powerful amino group is used as a functionalizing
agent for the pyridazine cycle. This method involves the esters of
4-formyl-5-chloropyrrol-3-carbonic acids as a substrate to be
transformed into the corresponding oximes by the interaction
with hydroxylamine hydrochloride in the presence of sodium
acetate. Then oximes were heated in the acetic anhydride to be
transformed into 5-chloro-4-cyanopyrrol-3-carboxylates, the key
compounds for a further annelation of pyridazine cycle. Finally,
the target 4-amino-5-chloro-2,6-dihydropyrrolo[3,4-d]pyridazines
were prepared by the interaction between the above compounds
and an excessive 98% solution of hydrazine–hydrate in the boiling
dioxane. The total yield of the target product was between 78%
and 85%. The structures of the synthesized compounds were
confirmed by IR and 1H (13C) NMR spectroscopies as well as
chromatography-mass spectrometry.

Keywords : functionalized pyrroles; hydrazine;
cyclocondensation; pyrrolo[3,4-d]pyridazine; synthesis.
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