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ÑÈÍÒÅÇ ² ÀÍÒÈÁÀÊÒÅÐ²ÀËÜÍÀ ÀÊÒÈÂÍ²ÑÒÜ ÍÎÂÈÕ 
2-RS-Õ²ÍÎË²Í²Â 

Âçàºìîä³ºþ 2-ìåðêàïòî-3-í³òðî-4-ôåí³ëõ³íîë³í³â ç â³äïîâ³äíèìè R-çàì³ùåíèìè 
ôåíàöèëáðîì³äàìè îòðèìàí³ íîâ³ 2-RS-ïîõ³äí³ 1,2-äèã³äðî-3-í³òðî-4-ôåí³ëõ³íî-
ë³í-2-îíó. Âèâ÷åíà àíòèáàêòåð³àëüíà àêòèâí³ñòü 2-(3-í³òðî-4-ôåí³ë-6-õëîðîõ³íî-
ë³í-2-³ë-ñóëüôàí³ë)-1-(2,3-äèã³äðîáåíçî[1,4]-ä³îêñàí-6-³ë)-åòàíîíó ó â³äíîøåíí³ 
äî øòàì³â çáóäíèêà õîëåðè. Âèÿâëåíà ïîâíà ³íã³á³ö³ÿ ðîñòó â³áð³îí³â åòàëîííîãî 
òîêñèãåííîãî øòàìó çáóäíèêà õîëåðè Vibrio cholerae cholerae 569B. 
Êëþ÷îâ³ ñëîâà: çàì³ùåíèé õ³íîë³í, àíòèáàêòåð³àëüíà àêòèâí³ñòü, òîêñèãåííèé 
øòàì, õîëåðíèé â³áð³îí.

Ó ñó÷àñíîìó àðñåíàë³ àíòèáàêòåð³àëüíèõ õ³ì³îòåðàïåâòè÷íèõ ïðåïàðàò³â âàæ-
ëèâå ì³ñöå íàëåæèòü ïðåïàðàòàì íà îñíîâ³ õ³íîë³í³â [1–3]. 

Âçàºìîä³ºþ 2-ìåðêàïòî-3-í³òðî-4-ôåí³ëõ³íîë³í³â ç çàì³ùåíèìè ôåíàöèëá-
ðîì³äàìè îòðèìàí³ íîâ³ 2-RS-õ³íîë³íè – ïîòåíö³éí³ åôåêòèâí³ àíòèáàêòåð³àëüí³ 
çàñîáè. Ðàí³øå [4, 5] ìè ïîâ³äîìëÿëè ïðî ñèíòåç òàêèõ ïîõ³äíèõ çì³øóâàííÿì 
ðîç÷èíó â³äïîâ³äíîãî 2-ìåðêàïòîõ³íîë³íó ó åòèëîâîìó ñïèðò³ ç íàäëèøêîì çàì³-
ùåíîãî ôåíàöèëáðîì³äó ó ïðèñóòíîñò³ åêâ³ìîëÿðíî¿ ê³ëüêîñò³ íàòð³é ã³äðîêñèäó 
ïðè ê³ìíàòí³é òåìïåðàòóð³. 

Â ïðîäîâæåííÿ ö³º¿ ðîáîòè àíàëîã³÷íî ñèíòåçîâàí³ ñïîëóêè (7–12). Ñïîëóêè 
(4, 5, 6) – 3-í³òðî-6-R-4-ôåí³ëõ³íîë³í-2-ò³îëè (ñõåìà), îòðèìóâàëè êèï’ÿò³ííÿì 
â³äïîâ³äíèõ 2-õëîðîïîõ³äíèõ õ³íîë³íó (1, 2, 3) ç ò³îñå÷îâèíîþ ó ³çîïðîï³ëîâîìó 
ñïèðò³ çà ìåòîäîì [6]. 

Àëê³ëóâàííÿ õ³íîë³í-2-ò³îë³â (4, 5, 6) çàì³ùåíèìè ôåíàöèëáðîì³äàìè òðèâàº 
áëèçüêî 30–40 õâèëèí ïðè ê³ìíàòí³é òåìïåðàòóð³ (êîíòðîëü çà ïåðåá³ãîì ðåàêö³¿ 
çä³éñíþâàëè ìåòîäîì ÒØÕ), ï³ñëÿ ÷îãî ðåàêö³éíó ñóì³ø çàëèøàëè äëÿ êðèñ-
òàë³çàö³¿. Âèõîäè ê³íöåâèõ ïðîäóêò³â ðåàêö³¿ — 60–75%.

2-(3,6-Äèí³òðî-4-ôåí³ëõ³íîë³í-2-³ëñóëüôàí³ë)-5,5-äèìåòèë-5,6-äèã³äðî-4Í-
áåíçîò³àçîë-7-îí (13) [5], ïîòåíö³éíèé àíòèì³êðîáíèé çàñ³á [7, 8], îòðèìàëè, 
âèõîäÿ÷è ³ç 3,6-äèí³òðî-4-ôåí³ë-2-õëîðîõ³íîë³íó (3) ³ 5,5-äèìåòèë-2-ò³îêñî-
2,3,5,6-òåòðàã³äðî-4Í-áåíçîò³àçîë-7-îíó (14) êèï’ÿò³ííÿì ðåàêö³éíî¿ ñóì³ø³ ó 
ñóõîìó àöåòîí³òðèë³ ç êàòàë³òè÷íîþ ê³ëüê³ñòþ 18-êðàóíà-6. Ñïîëóêà (14) âèä³ëå-
íà ó ðåçóëüòàò³ êèï’ÿò³ííÿ 2-õëîð-5,5-äèìåòèë-4,5,6,7-òåòðàã³äðîò³àçîë-7-îíó ç 
ò³îñå÷îâèíîþ ó åòèëîâîìó ñïèðò³. 

© Л. В. Грищук, Е. І. Іванов , Г. М. Турянська, 
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Ñõåìà

R = Br (1, 4, 10), Cl (2, 5, 8, 11), NO2 (3, 6, 9, 12) 

Áóäîâó ñèíòåçîâàíèõ ñïîëóê ï³äòâåðäæåíî ìåòîäàìè ìàñ-ñïåêòðîìåòð³¿, ²× 
ñïåêòðîñêîï³¿ ³ ñïåêòðîñêîï³¿ 1Í ßÌÐ.

Ô³çèêî-õ³ì³÷í³ õàðàêòåðèñòèêè ñèíòåçîâàíèõ ñïîëóê (7–13) ïðèâåäåí³ â òàá-
ëèö³ 1.

Ó ìàñ-ñïåêòðàõ ñèíòåçîâàíèõ ñïîëóê (7–13) ³íòåíñèâí³ñòü ï³ê³â ìîëåêóëÿð-
íèõ ³îí³â êîëèâàºòüñÿ ó ìåæàõ 5–23%. Îñíîâí³ ïåðâèíí³ ïðîöåñè ôðàãìåíòàö³¿ 
ìîëåêóëÿðíèõ ³îí³â ïîâ’ÿçàí³ ç ðîçïàäîì í³òðîãðóïè ó òðåòüîìó ïîëîæåíí³ òà çà-
ì³ñíèêà ó äðóãîìó ïîëîæåíí³ ìîëåêóëè õ³íîë³íó. 

Ó ñïåêòðàõ 1Í ßÌÐ ñïîëóê (7–9, 11, 13) ïðèñóòí³ ñèãíàëè àë³ôàòè÷íèõ ìåòè-
ëåíîâèõ ïðîòîí³â: — ñèíãëåòè â îáëàñò³ 4.76 – 5.12 ì. ä. Ïðè ïîð³âíÿíí³ ñïåêòð³â 
ñïîëóê (8) ³ (9) ñïîñòåð³ãàºòüñÿ íåçíà÷íèé çñóâ ñèãíàë³â ìåòèëåíîâèõ ïðîòîí³â ó 
îáëàñòü ñëàáêîãî ïîëÿ, íàïðèêëàä: 4.87 ì. ä. (6-õëîðîõ³íîë³í 8) ³ 5.0 ì. ä. (6-í³ò-
ðîõ³íîë³í 9). Çà íàÿâíîñò³ íàôòàëåíîâîãî çàì³ñíèêà (ñïîëóêà 7) ó ñïåêòð³ ìîëå-
êóëè ñïîñòåð³ãàºòüñÿ çñóâ ñèãíàëó ìåòèëåíîâèõ ïðîòîí³â ó îáëàñòü á³ëüø ñëàáêî-
ãî ïîëÿ – 5.12 ì. ä. Ó ñïåêòð³ áåíçîò³àçîë-7-îíó (ñïîëóêà 13) ïðèñóòí³ 2 ñèíãëåòè 
ìåòèëåíîâèõ ïðîòîí³â 2.94 ì. ä. ³ 2.52 ì. ä., ñèíãëåò ïðîòîí³â äâîõ ÑÍ3-ãðóï — 
1.13 ì. ä.
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Ïðè âèâ÷åíí³ á³îëîã³÷íî¿ àêòèâíîñò³ 2-(3-í³òðî-4-ôåí³ë-6-õëîðõ³íîë³í-2-
³ë-ñóëüôàí³ë)-1-(2,3-äèã³äðîáåíçî[1,4]ä³îêñàí-6-³ë)åòàíîíó (ñïîëóêà 11) ïî 
â³äíîøåííþ äî çáóäíèêà õîëåðè ÿê òåñò-ì³êðîîðãàí³çìè âèêîðèñòàëè 18-òè 
ãîäèíí³ êóëüòóðè 2-õ øòàì³â õîëåðíèõ â³áð³îí³â ç ìóçåþ áàêòåð³àëüíèõ êóëüòóð 
ÓêðÍÄÏ×² – åòàëîííèé òîêñèãåííèé øòàì Vibrio cholerae cholerae 569B ³ øòàì 
ïîòî÷íîãî âèä³ëåííÿ Vibrio cholerae Eltor 496 (òàáëèöÿ 2), ÿêèé áóâ ³çîëüîâàíèé â 
ïåð³îä åï³äóñêëàäíåíü ç çàõâîðþâàííÿ õîëåðîþ ó ì. Îäåñ³ 1994–1995 ðð. 

Ó ðåçóëüòàò³ äîñë³äæåííÿ âèÿâëåíî ïîâíå ãàëüìóâàííÿ ðîñòó õîëåðíèõ 
â³áð³îí³â Vibrio cholerae cholerae 569B ó ïîð³âíÿíí³ ç êîíòðîëåì. Äëÿ øòàìó ïî-
òî÷íîãî âèä³ëåííÿ Vibrio cholerae Eltor 496 ãàëüìóâàííÿ ðîñòó õîëåðíèõ â³áð³îí³â 
ñïîëóêîþ (11) ñòàíîâèëî 19,3%.

Òàáëèöÿ 2 
Àíòèáàêòåð³àëüíà àêòèâí³ñòü ñïîëóêè 11 ïî â³äíîøåííþ äî çáóäíèê³â õîëåðè 

Òåñò øòàìó
Ñåðåäíÿ ê³ëüê³ñòü 
ÊÓÎ* â äîñë³äíèõ 

çðàçêàõ

Ñåðåäíÿ ê³ëüê³ñòü 
ÊÓÎ â êîíòðîëüíèõ 

çðàçêàõ

Ãàëüìóâàí-
íÿ ðîñòó ó 

ïîð³âíÿíí³ 
ç êîíòðîëåì 

(%)
Vibrio cholerae cholerae 569B 0 28 100

Vibrio cholerae Eltor 496 61 83 19.3

* ÊÓÎ – êîëîí³ºóòâîðþþ÷à îäèíèöÿ

Åêñïåðèìåíòàëüíà ÷àñòèíà

Ìàñ-ñïåêòðè ñèíòåçîâàíèõ ñïîëóê çàðåºñòðîâàí³ íà ìàñ-ñïåêòðîìåòð³ ÌÕ-
1321 ç âèêîðèñòàííÿì ñèñòåìè ïðÿìîãî ââåäåííÿ çðàçêà ç åíåðã³ºþ ³îí³çóþ÷îãî 
âèïðîì³íþâàííÿ 70 åÂ. FAB ìàñ-ñïåêòð ñïîëóêè (13) çàïèñàíî íà ïðèëàä³ VG 
Analitycal 7070EQ. ²× ñïåêòðè îòðèìàíèõ ñïîëóê çàðåºñòðîâàí³ íà ïðèëàä³ Spe-
cord Ì-80 â òàáëåòêàõ KBr. Ñïåêòðè ßÌÐ 1Í çàðåºñòðîâàí³ íà ïðèëàä³ Varian-
VXR-300 (300 ÌÃö) â ðîç÷èíàõ DMSÎ-d6, ç ÒÌÑ ÿê âíóòð³øí³é ñòàíäàðò. Êîíò-
ðîëü çà ïåðåá³ãîì ðåàêö³é òà ³íäèâ³äóàëüí³ñòþ ñèíòåçîâàíèõ ñïîëóê çä³éñíþâàëè 
ìåòîäîì ÒØÕ íà ïëàñòèíàõ Silufol UV-254 (åëþåíò åòèëàöåòàò-ãåêñàí, 1:3, 1:5).

Àíòèáàêòåð³àëüíó àêòèâí³ñòü 2-(3-í³òðî-4-ôåí³ë-6-õëîðîõ³íîë³í-2-³ë-ñóëü-
ôàí³ë)-1-(2,3-äèã³äðîáåíçî-[1,4]ä³îêñàí-6-³ë)åòàíîíó (11) âèâ÷àëè çà íàñòóï-
íîþ ìåòîäèêîþ: ãîòóâàëè ñóñïåíç³þ ç êîíöåíòðàö³ºþ 109 ÊÓÎ/ìë çà îïòè÷íèì 
ñòàíäàðòîì ìóòíîñò³ ³ äâîêðàòíèì òèòðóâàííÿì ó ô³ç³îëîã³÷íîìó ðîç÷èí³ äîâî-
äèëè ê³íöåâó êîíöåíòðàö³þ äî 103 ÊÓÎ/ìë. Êîæíèé øòàì äîçîâàíî (ïî 0,1 ìë 
— 100 ì³êðîáíèõ êë³òèí) âèñ³âàëè îäíî÷àñíî íà 4 ÷àøêè ëóæíîãî àãàðó ç äîäà-
âàííÿì äîñë³äæóâàíîãî ïðåïàðàòó. Â 2 êîíòðîëüí³ ÷àøêè äî àãàðó ïðåïàðàò íå 
äîäàâàëè. Òåðìîñòàòóâàííÿ ïðîâîäèëè ïðè 37°Ñ ïðîòÿãîì 24 ãîäèí ³ ï³äðàõîâó-
âàëè ê³ëüê³ñòü êîëîí³é â³áð³îí³â, ùî âèðîñëè.

2-(3-Í³òðî-4-ôåí³ë-6-õëîðîõ³íîë³í-2-³ë-ñóëüôàí³ë)-1-íàôòàëåí-1-³ë-åòàíîí 
(7) îòðèìàíèé çà ìåòîäèêîþ [4] ³ç 2-ìåðêàïòî-3-í³òðî-4-ôåí³ë-6-õëîðîõ³íîë³íó 
(5) ³ 2-áðîìî-1-íàôòàëåí-2-³ë-åòàíîíó. Ñïåêòð ßÌÐ1Í, δ, ì. ÷.: Ñïåêòð ßÌÐ1Í, 
δ, ì. ÷.: 7.35 – 8.87 ì (15H, àðîì.), 5.12 ñ (2Í, ÑÍ2).

2-(3-Í³òðî-4-ôåí³ë-6-õëîðîõ³íîë³í-2-³ë-ñóëüôàí³ë)-1-(3,4-äèã³äðîê-
ñè-ôåí³ë)-åòàíîí (8) îäåðæóâàëè àíàëîã³÷íî 7 ³ç ñïîëóêè (5) ³ 2-õëîðî-1-
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(3,4- äèã³äðîêñèôåí³ë)åòàíîíó. Ñïåêòð ßÌÐ1Í, δ, ì. ÷.: 9.31 ñ (1Í, ÎÍ), 9.85 ñ 
(1Í, ÎÍ), 6.86 – 7.82 ì (11H, àðîì.), 4.87 ñ (2Í, ÑÍ2). 

1-(3,4-Äèã³äðîêñèôåí³ë)-2-(3,6-äèí³òðî-4-ôåí³ëõ³íîë³í-2-³ë-ñóëüôàí³ë)-
åòàíîí (9) îòðèìóâàëè àíàëîã³÷íî (8) ³ç 3,6-äèí³òðî-2-ìåðêàïòî-4-ôåí³ëõ³íîë³íó 
(6) ³ 2-õëîðî-1-(3,4-äèã³äðîêñèôåí³ë)åòàíîíó. Ñïåêòð ßÌÐ1Í, δ, ì. ÷.: 10.05 ñ 
(1Í, ÎÍ), 9.45 ñ (1Í, ÎÍ), 7.30 – 8.80 ì (11H, àðîì.), 5.0 ñ (2Í, ÑÍ2).

2-(6-Áðîìî-3-í³òðî-4-ôåí³ëõ³íîë³í-2-³ë-ñóëüôàí³ë)-1-(2,3-äèã³äðîáåíçî-
[1,4]ä³îêñàí-6-³ë)åòàíîí (10) âèä³ëåíèé çà ìåòîäèêîþ [4] ³ç 6-áðîì-2-ìåðêàïòî-
3-í³òðî-4-ôåí³ëõ³íîë³íó 4 ³ 2-áðîìî-1-(2,3-äèã³äðîáåíçî[1,4]ä³îêñàí-6-³ë)-åòà-
íîíó.

2-(3-Í³òðî-4-ôåí³ë-6-õëîðîõ³íîë³í-2-³ë-ñóëüôàí³ë)-1-(2,3-äèã³äðîáåíçî-
[1,4]ä³îêñàí-6-³ë)åòàíîí (11) îòðèìàíî ³ç ñïîëóêè (5) ³ 2-áðîìî-1-(2,3-
äèã³äðîáåíçî[1,4]ä³îêñàí-6-³ë)åòàíîíó çà ìåòîäîì [4]. Ñïåêòð ßÌÐ1Í, δ, ì. ÷.: 
6.99 – 8.28 ì (11H, àðîì.), 4.76 ñ (2Í, ÑÍ2), 4.38 ì (2Í, ÎÑÍ2), 4.31 – 4.38 ì (4Í, 
ÎÑÍ2ÑÍ2Î).

1-(2,3-Äèã³äðîáåíçî[1,4]ä³îêñàí-6-³ë)-2-(3,6-äèí³òðî-4-ôåí³ëõ³íîë³í-2-³ë-
ñóëüôàí³ë)åòàíîí (12) îäåðæàëè àíàëîã³÷íî (10) ³ç ñïîëóêè (6) ³ 2-áðîìî-1-(2,3-
äèã³äðîáåíçî[1,4]ä³îêñàí-6-³ë)åòàíîíó.

2-(3,6-Äèí³òðî-4-ôåí³ëõ³íîë³í-2-³ë-ñóëüôàí³ë)-5,5-äèìåòèë-5,6-äèã³äðî-4Í-
áåíçîò³àçîë-7-îí (13). Ñóì³ø 0.213 ã (0.001 ìîëü) 5,5-äèìåòèë-2-ò³îêñî-2,3,5,6-
òåòðàã³äðî-4Í-áåíçîò³àçîë-7-îíó, 0.329 ã (0.001 ìîëü) 3,6-äèí³òðî-4-ôåí³ë-2-
õëîðîõ³íîë³íó (3), 0.6 ã K2CO3 ³ êàòàë³òè÷íó ê³ëüê³ñòü 18-êðàóíà-6 êèï’ÿòèëè ïðè 
ïåðåì³øóâàíí³ ó 10 ìë ñóõîãî àöåòîí³òðèëó 4 ãîä. Ï³ñëÿ îõîëîäæåííÿ ðåàêö³éíó 
ñóì³ø ô³ëüòðóâàëè ³ äî ô³ëüòðàòó äîëèâàëè 50 ìë âîäè. Óòâîðåíèé îñàä ô³ëüòðó-
âàëè, êèï’ÿòèëè ó 10 ìë åòèëîâîãî ñïèðòó 10 õâèëèí, äàë³ ô³ëüòðóâàëè ãàðÿ÷èì. 
Çàëèøîê íà ô³ëüòð³ êðèñòàë³çóâàëè ç åòèëåíãë³êîëþ. Îòðèìàëè 0.080 ã ïðîäóêòó. 
Ñïåêòð ßÌÐ1Í, δ, ì. ÷.: 7.51-8.70 ì (8H, àðîì.), 2.94 ñ (2Í, 4-ÑÍ2), 2.52 ñ (2Í, 
6-ÑÍ2), 1.13 ñ (6Í, 2ÑÍ3). 
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ÑÈÍÒÅÇ È ÀÍÒÈÁÀÊÒÅÐÈÀËÜÍÀß ÀÊÒÈÂÍÎÑÒÜ ÍÎÂÛÕ 2-RS-ÕÈÍÎËÈÍÎÂ 

Ðåçþìå
Âçàèìîäåéñòâèåì 2-ìåðêàïòî-3-íèòðî-4-ôåíèëõèíîëèíîâ ñ ñîîòâåòñòâóþùèìè R-çàìå-
ùåííûìè ôåíàöèëáðîìèäàìè ïîëó÷åíû íîâûå 2-RS-ïðîèçâîäíûå 1,2-äèãèäðî-3-íèò-
ðî-4-ôåíèëõèíîëèí-2-îíà. Èçó÷åíà àíòèáàêòåðèàëüíàÿ àêòèâíîñòü 2-(3-íèòðî-4-ôå-
íèë-6-õëîðõèíîëèí-2-èë-ñóëüôàíèë)-1-(2,3-äèãèäðîáåíçî[1,4]äèîêñàí-6-èë)ýòàíîíà 
ïî îòíîøåíèþ ê øòàììàì âîçáóäèòåëÿ õîëåðû. Îáíàðóæåíî ïîëíîå èíãèáèðîâàíèå 
ðîñòà âèáðèîíîâ ýòàëîííîãî òîêñèãåííîãî øòàììà Vibrio cholerae cholerae 569B. 

Êëþ÷åâûå ñëîâà: çàìåùåííûé õèíîëèí, àíòèáàêòåðèàëüíàÿ àêòèâíîñòü, òîêñèãåííûé 
øòàìì, õîëåðíûé âèáðèîí
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SINTHESIS AND ANTIBACTERIAL ACTIVITY OF NEW 2-RS-QUINOLINES

Summary
The new 2-RS-derivatives of 1,2-dihydro-3-nitro-4-phenylquinoline-2-ones were obtained by 
interaction of 2-mercapto-3-nitro-4-phenylquinoline-2-one with corresponding R-substituted 
phenacylbromides. Antibacterial activity of 2-(6-chloro-4-phenyl-3-nitroquinoline-2-yl-
sulfanyl)-1-(2,3-dihydrobenzo[1,4]dioxin-6-yl)ethanone against choleraic agents was studied. 
Full inhibition of growth of choleraic vibrios of standard toxigenic strain Vibrio cholerae cholerae 
569B was discovered.

Keywords: substituted quinoline, antibacterial activity, toxigenic strain, vibrio cholerae.
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