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ÑÈÍÒÅÇ ÍÎÂÈÕ 6-R-1,2-ÄÈÃ²ÄÐÎÕ²ÍÎË²Í-2-ÎÍ²Â

Ðåàêö³ÿ ãåòåðîöèêë³çàö³¿ 2-õëîðîàöåòèëàì³íîáåíçîôåíîí³â, ÿê ç åëåêòðîíîàêöåï-
òîðíèìè òàê ³ åëåêòðîíîäîíîðíèìè çàì³ñíèêàìè ó 5 ïîëîæåíí³, ç í³òðèòîì íàòð³þ 
â ñåðåäîâèù³ ÄÌÔÀ àáî ÄÌÑÎ ïðèâîäèòü äî íîâèõ 6-çàì³ùåíèõ 3-í³òðî-4-ôåí³ë 
1,2-äèã³äðîõ³íîë³í-2-îí³â, ïîòåíö³éíèõ á³îëîã³÷íî àêòèâíèõ ñïîëóê.
Êëþ÷îâ³ ñëîâà: õëîðîàöåòèëàì³íîáåíçîôåíîí, 1,2-äèã³äðîõ³íîë³í-2-îí, ìåòèëõ³-
íîë³í-2-îí, òðèôòîðîìåòîêñèõèíîë³í-2-îí, 6-òðèôòîðîìåòèë-ñóëüôàí³ëõ³íîë³í-
2-îí

Õ³íîë³íè âèÿâëÿþòü øèðîêèé ñïåêòð á³îëîã³÷íî¿ àêòèâíîñò³. Íà ¿õ îñíîâ³ 
ñòâîðåí³ é óâåäåí³ â êë³í³÷íó ïðàêòèêó áàãàòî â³äîìèõ ïðåïàðàò³â ñåäàòèâíî¿, 
ïðîòèïóõëèííî¿, ïðîòèãðèáêîâî¿, àíòèáàêòåð³àëüíî¿ ³ ³í. ä³¿. Âèíÿòêîâî âèñî-
êà àíòèáàêòåð³àëüíà àêòèâí³ñòü, øèðîêèé ñïåêòð ä³¿ ³ â³äñóòí³ñòü ïðèäáàíî¿ ðå-
çèñòåíòíîñò³ äî ì³êðîîðãàí³çì³â ó ðåçóëüòàò³ ââåäåííÿ àòîìà ôòîðó ó ìîëåêóëó 
õ³íîëîíó äîçâîëèëè ñòâîðèòè âèñîêîåôåêòèâí³ ñèíòåòè÷íè³ àíòèá³îòèêè ðÿäó 
ôòîðõ³íîëîíó – íîðôëîêñàöèí, ïåôëîêñàöèí, ëîìåôëîêñàöèí, öèïðîôëîêñà-
öèí, òîñóôëîêñàöèí ³ ³í. [1–3].

Ðàí³øå [4, 5] ìè ïîâ³äîìëÿëè ïðî ñèíòåç ïîõ³äíèõ 1,2-äèã³äðîõ³íîë³í-2-îíó 
âçàºìîä³ºþ àöèëîâàíèõ áåíçîôåíîí³â ç äåÿêèìè àöèêë³÷íèìè òà àë³öèêë³÷íèìè 
àì³íàìè òà ðîäàí³äîì êàë³þ ó ñåðåäîâèù³ ÄÌÑÎ àáî ÄÌÔÀ. Äîñë³äæåíà àíòè-
áàêòåð³àëüíà àêòèâí³ñòü 6-R-3-í³òðî(ò³îö³àíàòî)-4-ôåí³ë 1,2-äèã³äðîõ³íîë³í-2-
îí³â (R = Br, Cl, NO2) íà øòàìàõ ñàïðîô³òíèõ ³ óìîâíî-ïàòîãåííèõ áàêòåð³é [6]. 

Â ïðîäîâæåííÿ ö³º¿ ðîáîòè äëÿ ïîäàëüøèõ á³îëîã³÷íèõ äîñë³äæåíü 
îòðèìàí³ íîâ³ 1,2-äèã³äðîõ³íîë³íîíè-2 (2 à-â) ç åëåêòðîíîàêöåïòîðíèìè ³ 
åëåêòðîíîäîíîðíèìè çàì³ñíèêàìè ó ïîëîæåíí³ 6 ìîëåêóëè õ³íîë³íó. ßê çðó÷í³ 
âèõ³äí³ äëÿ îòðèìàííÿ õ³íîë³í³â âèêîðèñòîâóâàëèñü 2-àì³íîáåíçîôåíîíè, êîòð³ 
ñàì³ âèÿâëÿþòü øèðîêèé ñïåêòð á³îëîã³÷íî¿ àêòèâíîñò³ [7, 8]. Çã³äíî ç [8] áóëè 
îòðèìàí³ 5-R-2-õëîðîàöåòèëàì³íîáåíçîôåíîíè (1 à-â) ç âèõîäàìè 70–90%. 

Ðåàêö³ÿ öèêë³çàö³¿ ïðîõîäèòü ÷åðåç ñòàä³þ óòâîðåííÿ ïðîäóêò³â íóêëåîô³ëü-
íîãî çàì³ùåííÿ òèïó À, ùî äîçâîëÿº ðîçãëÿäàòè öå ïåðåòâîðåííÿ ÿê ìîäèô³êà-
ö³þ ðåàêö³¿ Ôð³äëåíäåðà. 

Íàÿâí³ñòü åëåêòðîíîäîíîðíîãî ìåòèëüíîãî çàì³ñíèêà ó 5 ïîëîæåíí³ âèõ³ä-
íîãî áåíçîôåíîíó (1à) ñóòòºâî íå âïëèíóëà íà ðåàêö³þ ãåòåðîöèêë³çàö³¿ – âçàº-
ìîä³ÿ âèõ³äíèõ òðèâàëà, ÿê ³ ó âèïàäêó ñïîëóê ç R = O–CF3 (2á) ³ S–CF3 (2â), 
áëèçüêî 24 ãîäèí ïðè ê³ìíàòí³é òåìïåðàòóð³. 

Ñèíòåçîâàí³ ñïîëóêè (2 à-â) – áåçáàðâí³ êðèñòàë³÷í³ ðå÷îâèíè, ïîì³ðíî ðîç-
÷èíí³ ó ïîëÿðíèõ ïðîòîííèõ ³ àïðîòîííèõ ðîç÷èííèêàõ. 
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Ñòðóêòóðà ñèíòåçîâàíèõ ñïîëóê ï³äòâåðäæåíà ²× ñïåêòðîñêîï³ºþ, ìàñ-ñïåê-
òðîìåòð³ºþ ³ äàíèìè ñïåêòðîñêîï³¿ 1Í ßÌÐ.

Çà äàíèìè ìàñ-ñïåêòð³â äëÿ ñïîëóê (2 à-â) ï³ê ìîëåêóëÿðíèõ ³îí³â º áàçîâèì. 
Îñíîâí³ ïåðâèíí³ ïðîöåñè ôðàãìåíòàö³¿ öèõ ñïîëóê ïîâ’ÿçàí³ ç ðîçïàäîì çà-

ì³ñíèêà ó ïîëîæåíí³ 3 ìîëåêóëè õ³íîë³íó. 
Ó ²× ñïåêòðàõ ñèíòåçîâàíèõ ñïîëóê ó ³íòåðâàë³ 1600-1620 ñì–1 ïðèñóòí³ ñìóãè 

ïîãëèíàííÿ âàëåíòíèõ êîëèâàíü çâ’ÿçê³â C=C ³ C=N àðîìàòè÷íèõ ÿäåð ³ ãðóïè 
NO2 ïðè 1370–1380 ñì–1 ³ 1530–1550 ñì–1, â³äïîâ³äíî. Øèðîêà ñìóãà â ³íòåð-
âàë³ 3200–3550 ñì–1 õàðàêòåðèçóº âàëåíòí³ êîëèâàííÿ àñîö³éîâàíèõ NH-ãðóï.

Íàÿâí³ñòü àòîìà ñóëüôóðó ó çàì³ñíèêó 6 3-í³òðî-6-òðèôòîðîìåòèë-ñóëüôà í³ë-
4-ôåí³ë-1,2-äèã³äðîõ³íîë³í-2-îíó (2â, R = S–CF3) çì³íþº õàðàêòåð ñïåêòðó ÏÌÐ 
ìîëåêóëè 1,2-äèã³äðîõ³íîë³í-2-îíó. Ñèãíàë àðîìàòè÷íîãî ïðîòîíó ïðè àòîì³ Ñ5 
õ³íîë³íîâîãî öèêëó çì³ùóºòüñÿ ó îáëàñòü á³ëüø ñëàáêîãî ïîëÿ (δ = 7.88 ì. ÷.) 
ó ïîð³âíÿíí³ ç ñèãíàëîì òàêîãî æ ïðîòîíó ó ñïîëóêè (2à, R = CH3) ³ (2á, R = 
Î–CF3): δ = 6.89 ì. ÷. ³ δ = 6.96 â³äïîâ³äíî. Ïîÿâà àòîìà S ïðèâîäèòü äî çì³íè 
åëåêòðîííî¿ ãóñòèíè ñòðóêòóðè àðîìàòè÷íîãî ê³ëüöÿ, ùî îáóìîâëþº ìîæëèâ³ñòü 
ñï³í-ñï³íîâî¿ âçàºìîä³¿ ì³æ ïðîòîíîì ïðè àòîì³ Ñ5 ³ ïðîòîíàìè ïðè àòîìàõ Ñ7 
³ Ñ8 õ³íîë³íîâîãî öèêëó. Öå ïðîÿâëÿºòüñÿ ó ñïåêòð³ ÏÌÐ ñïîëóêè (2â) ó âèãëÿä³ 
ïàðè äóáëåò³â ç êîíñòàíòàìè J=1.44 Ãö ³ J=8.9 Ãö ì³æ äóáëåòàìè. Ñèãíàë ïðîòîíó 
Ñ5 ó ñïîëóêè (2à) – ðîçøèðåíèé ñèíãëåò ç ³íòåíñèâí³ñòþ 1Í ïðè δ = 6.96 ì. ÷.

Åêñïåðèìåíòàëüíà ÷àñòèíà

²× ñïåêòðè ñèíòåçîâàíèõ ñïîëóê çàðåºñòðîâàí³ íà ïðèëàä³ Specord Ì-80 â òàá-
ëåòêàõ KBr. Ìàñ-ñïåêòðè çàïèñàí³ íà ìàñ-ñïåêòðîìåòð³ ÌÕ-1321 ç âèêîðèñòàí-
íÿì ñèñòåìè ïðÿìîãî ââåäåííÿ çðàçêà ç åíåðã³ºþ ³îí³çóþ÷îãî âèïðîì³íåííÿ 
70 åÂ. Ñïåêòðè 1Í ßÌÐ çàðåºñòðîâàí³ íà ïðèëàä³ Varian-VXR-300 (300 ÌÃö) â 
ðîç÷èíàõ DMSÎ-d6 ç ÒÌÑ ÿê âíóòð³øí³é ñòàíäàðò. Êîíòðîëü çà ïåðåá³ãîì ðå-
àêö³é òà ³íäèâ³äóàëüí³ñòþ ñèíòåçîâàíèõ ñïîëóê çä³éñíþâàëè ìåòîäîì òîíêîøà-
ðîâî¿ õðîìàòîãðàô³¿ íà ïëàñòèíàõ Silufol UV-254 (åëþåíò åòèëàöåòàò – ãåêñàí, 
1:3).

2-Õëîðîàöåòèëàì³íîáåíçîôåíîíè (1 à-â) ñèíòåçîâàí³ çà ìåòîäèêîþ [5].

Ñèíòåç íîâèõ 6-R-1,2-äèã³äðîõ³íîë³í-2-îí³â
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3-Í³òðî-6-ìåòèë-4-ôåí³ë-1,2-äèã³äðîõ³íîë³í-2-îí (2à), 3-í³òðî-6-òðè-ôòîðî-
ìåòîêñè-4-ôåí³ë-1,2-äèã³äðîõ³íîë³í-2-îí (2á), 3-í³òðî-6-òðèôòîðî-ìåòèëñóëü-
ôàí³ë-4-ôåí³ë-1,2-äèã³äðîõ³íîë³í-2-îí (2â). Çàãàëüíà ìåòîäèêà.

Äî ðîç÷èíó â³äïîâ³äíîãî 2-õëîðîàöåòèëàì³íîáåíçîôåíîíó (1 à-â) (0.01ìîëü) 
â 50 ñì3 ÄÌÑÎ (ÄÌÔÀ) äîäàâàëè (0.02 ìîëü) íàòð³é í³òðèòó, (0.02 ìîëü) ñå÷îâè-
íè, (0.02 ìîëü) ï³ðîêàòåõ³íó ³ ïåðåì³øóâàëè ñóì³ø äî ïîâíîãî ðîç÷èíåííÿ êîì-
ïîíåíò³â. Ðåàêö³éíó ñóì³ø çàëèøàëè íà 24 ã ïðè ê³ìíàòí³é òåìïåðàòóð³, ïîò³ì 
âèïàðþâàëè ðîç÷èííèê ï³ä çíèæåíèì òèñêîì àáî ðåàêö³éíó ñóì³ø âèëèâàëè ó 
600 ñì3 âîäè. Óòâîðåíèé òâåðäèé çàëèøîê ô³ëüòðóâàëè, ïðîìèâàëè âîäîþ, ñóøè-
ëè íà ïîâ³òð³ ³ êðèñòàë³çóâàëè ç åòèëîâîãî (³çîïðîï³ëîâîãî) ñïèðòó. 

2à. Âèõ³ä 28 %; Μ.W. 280; C16H12N2O3; Òïë. = 318 – 320 oC (åòàíîë).
Ìàñ-ñïåêòð, m/z: (Ì+) 280. Ñïåêòð ßÌÐ 1Í, δ, ì.÷.:12.59 ñ (1Í, NH), 7.35-

7.57 ì, (4H, àðîì.), 7.32-7,47 ì (3Í, àðîì.), 6.89 ðîçø. ñ (1Í, àðîì.), 2.26 ñ (3Í, 
ÑÍ3).

²× ñïåêòð, ν, ñì -1: 1370, 1550, 1610, 1655, 2960, 3200–3500.
2á. Âèõ³ä 28 %, Μ.W. 350; C16H9N2O4F3; Òïë. = 255–257oC, (åòàíîë).
Ìàñ-ñïåêòð, m/z: (Ì+) 350. Ñïåêòð ßÌÐ 1Í, δ, ì.÷.: 13.05 ñ (1Í, NH), 7.58-

7.60 ì (5H, àðîì.), 7.38 ì (2Í, àðîì.), 6.96 ðîçø. ñ (1Í, àðîì.).
²× ñïåêòð, ν, ñì -1: 1380, 1530, 1610, 1655, 3200-3550.
2â. Âèõ³ä 29 %, Μ.W. 366; C16H9N2O4SF3; Òïë. = 246 – 248 oC, (³çîïðîïàíîë).
Ìàñ-ñïåêòð, m/z: (Ì+) 366. Ñïåêòð ßÌÐ 1Í, δ, ì.÷.: 13.15 ñ (1Í, NH), 7.88 ää 

(1Í, àðîì.),7.59-7.61 ì (4Í, àðîì.), 7.39 ì (3H, àðîì.), J=1,04 Ãö, J=8,9 Ãö. ²× 
ñïåêòð, ν, ñì -1: 1375, 1530, 1610, 1655, 3200-3550.
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ÑÈÍÒÅÇ ÍÎÂÛÕ 6-R-1,2-ÄÈÃÈÄÐÎÕÈÍÎËÈÍ-2-ÎÍÎÂ

Ðåçþìå
Ðåàêöèÿ ãåòåðîöèêëèçàöèè 2-õëîðàöåòèëàìèíîáåíçîôåíîíîâ, êàê ñ ýëåêòðîíîàêöåï-
òîðíûìè òàê è ýëåêòðîíîäîíîðíûìè çàìåñòèòåëÿìè â 5 ïîëîæåíèè, ñ íèòðèòîì íàòðèÿ 
â ñðåäå ÄÌÔÀ ëèáî ÄÌÑÎ ïðèâîäèò ê íîâûì 6-çàìåùåííûì 1,2-äèãèäðîõèíîëèí-2-
îíàì, ïîòåíöèàëüíûì áèîëîãè÷åñêè àêòèâíûì ñîåäèíåíèÿì.

Êëþ÷åâûå ñëîâà: õëîðàöåòèëàìèíîáåíçîôåíîí, 1,2-äèãèäðîõèíîëèí-2-îí, ìåòèëõèíî-
ëèí-2-îí, òðèôòîðìåòîêñèõèíîëèí-2-îí, 6-òðèôòîðìåòèë-ñóëüôàíèëõèíîëèí-2-îí
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SYNTHESIS OF THE NEW 6-R-1,2-DIHYDROQUINOLINE-2-ONE

Summary
Heterocyclization reaction of 2-chloroacetylaminobenzophenones, either with electron-
donating, or electron-withdrawn substituents in the 5 position, with sodium nitrite in DMF 
or DMSO medium brings to new 6-substituted 1,2-dihydroquinoline-2-ones, the potential 
biologically active compounds. 

Keywords: chloroacetylaminobenzophenone, 1,2-dihydroquinoline-2-one, methylquinoline-
2-one, trifluoromethoxyquinoline-2-one, trifluoromethyl-sulfanylquinoline-2-one
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