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ÑÈÍÒÅÇ 2,3,4,6-ÇÀÌ²ÙÅÍÈÕ Õ²ÍÎË²Í²Â
ÒÀ ¯Õ Á²ÎËÎÃ²×Í² ÂËÀÑÒÈÂÎÑÒ²

Îãëÿä ïðèñâÿ÷åíèé ñèñòåìàòèçàö³¿ ìåòîä³â ñèíòåçó öèêë³÷íî¿ ñèñòåìè õ³íî-
ë³íó. Ïðèä³ëåíà óâàãà ìåòîäàì îòðèìàííÿ 3,4,6-òðèçàì³ùåíèõ 1,2-äèã³ä-
ðîõ³íîë³í-2-îí³â, ¿õ 2-õëîðî-, 2-ìåðêàïòî-, 2-àì³íî- ³ 3-àì³íîçàì³ùåíèõ ïî-
õ³äíèõ. Ïðîàíàë³çîâàí³ á³îëîã³÷í³ âëàñòèâîñò³ ïîõ³äíèõ õ³íîë³íó, çîêðåìà
ïîõ³äíèõ 1,2-äèã³äðîõ³íîë³í-2-îíó.
Êëþ÷îâ³ ñëîâà: ñèíòåç, á³îëîã³÷í³ âëàñòèâîñò³, çàì³ùåíèé õ³íîë³í, 1,2-äèã³ä-
ðîõ³íîë³í-2-îí, ïðîòèñóäîìíà àêòèâí³ñòü.

Â³ä ÷àñó ñòâîðåííÿ îäíîãî ç ïåðøèõ ïðåïàðàò³â íà îñíîâ³ õ³íî-
ë³íó � àíàëüãåíó (ôåíàöåòîõ³íîë³íó) � ³ äîòåïåð ³íòåðåñ äî õ³ì³¿
õ³íîë³í³â íå çìåíøóºòüñÿ. Ñåðåä ïîõ³äíèõ õ³íîë³íó âèÿâëåí³ ðå÷î-
âèíè, ùî ìàþòü ð³çíîìàí³òíó á³îëîã³÷íó àêòèâí³ñòü: àíòèìàëÿð³éíó,
àíàëüãåòè÷íó, æàðîçíèæóâàëüíó, ïðîòèïóõëèííó, àíòèì³êðîáíó òà
³í. Çàì³ùåí³ õ³íîë³íè º åôåêòèâíèìè ³ìóíîìîäóëÿòîðàìè, ñåëåêòè-
âíèìè àíòàãîí³ñòàìè ñåðîòîí³íîâèõ ðåöåïòîð³â, àãîí³ñòàìè ðåöåïòî-
ð³â áåíçä³àçåï³íîâîãî ðÿäó, ³íã³á³òîðàìè àãðåãàö³¿ òðîìáîöèò³â, ñèëü-
íîä³þ÷èìè ñåëåêòèâíèìè àíòàãîí³ñòàìè ãë³öèíîâî¿ ñòîðîíè D-àñïà-
ðòàòíîãî ðåöåïòîðà. Ñåðåä íèõ º òàêîæ ñïîëóêè, ïåðñïåêòèâí³ äëÿ
ë³êóâàííÿ â³ðóñó Herpes ³ ÑÍ²Äó. Ó ñó÷àñíîìó àðñåíàë³ àíòèáàêòå-
ð³àëüíèõ õ³ì³îòåðàïåâòè÷íèõ ïðåïàðàò³â âàæëèâå ì³ñöå íàëåæèòü
ïðåïàðàòàì íà îñíîâ³ õ³íîë³í³â.

Ñèíòåçè õ³íîë³í³â äîñèòü äîáðå ðîçðîáëåí³ ³ âè÷åðïíî îïèñàí³ ó
÷èñëåííèõ ïóáë³êàö³ÿõ, îãëÿäàõ, ïàòåíòàõ ³ ìîíîãðàô³ÿõ [1, 2, 3, 4],
ç ÿêèõ ñàìîþ çíà÷íîþ ³ ôóíäàìåíòàëüíîþ º äâîòîìíà ìîíîãðàô³ÿ
Gurnos Jones "Quinolines" ó çá³ðíèêó ï³ä ðåäàêö³ºþ A.Weisberger ³
E. Taylor [1], äå ç³áðàíî âñå ïðî õ³íîë³íè ç 1802 äî 1982 ð.

Ïîáóäîâà õ³íîë³íîâîãî ÿäðà ìåòîäîëîã³÷íî çàñíîâàíà íà íàñòóï-
íèõ âàð³àíòàõ:

à) çàìèêàííÿ ï³ðèäèíîâîãî ê³ëüöÿ íà îñíîâ³ ïîõ³äíèõ áåíçîëó;
á) óòâîðåííÿ áåíçîëüíî¿ ÷àñòèíè ìîëåêóëè õ³íîë³íó íà îñíîâ³

ïîõ³äíèõ ï³ðèäèíó;
â) ïåðåòâîðåííÿ ãåòåðîñèñòåì òèïó ³íäîë³â, áåíçîêñàçèí³â àáî

³çàòèí³â ó õ³íîë³íè (ìåòîäè ç ðîçøèðåííÿì ê³ëüöÿ);
ã) îäíî÷àñíå çàìèêàííÿ àíåëüîâàíèõ ñóì³æíèõ öèêë³â ïðè âèêî-

ðèñòàíí³ àöèêë³÷íèõ ïîõ³äíèõ.
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Â îãëÿä³ íàâåäåí³ îñíîâí³ ìåòîäè ïîáóäîâè õ³íîë³íîâîãî ÿäðà.
Îñíîâíà óâàãà ïðèä³ëåíà ðîáîòàì îñòàíí³õ ðîê³â, ùî íå ââ³éøëè ³
íå óçàãàëüíåí³ â îãëÿäàõ.

²ç óñ³õ âàð³àíò³â ïîáóäîâè õ³íîë³íîâîãî ÿäðà íàéïîøèðåí³øèì º,
çâè÷àéíî, âàð³àíò "à" ³ç ëåãêîäîñòóïíèõ çàì³ùåíèõ àðîìàòè÷íèõ
àì³í³â; øëÿõè ñèíòåçó ðîçð³çíÿþòüñÿ ó çàëåæíîñò³ â³ä òîãî, âèíè-
êíåííÿ ÿêîãî ³ç çâ'ÿçê³â (à)�(d) ó ï³ðèäèíîâîìó ôðàãìåíò³ õ³íîë³-
íó ïðèçâîäèòü äî çàìèêàííÿ ê³ëüöÿ.

Âïåðøå õ³íîë³í (1-àçàíàôòàë³í àáî áåíçî[b]ï³ðèäèí) áóâ âèä³ëå-
íèé Ðóíãå ó 1834 ð. ³ç êàì'ÿíîâóã³ëüíîãî äüîãòþ. Ó 1842 ð.
Æåðàð [3, 4] îòðèìàâ õ³íîë³í ïåðåãîíêîþ àëêàëî¿ä³â öèíõîí³íó ³
õ³í³íó â æîðñòêèõ óìîâàõ ó ïðèñóòíîñò³ ëóã³â.

Ñèíòåòè÷íèé õ³íîë³í âïåðøå îòðèìàíî Êåí³ãñîì (1879) ïðîïóñ-
êàííÿì ïàðè åòèëàí³ë³íó ³ ³íøèõ àëê³ëàí³ë³í³â íàä íàãð³òèì
îêñèäîì ñâèíöþ (ï."à") [4, 5].

²íòåíñèâíèé ïîøóê ïîõ³äíèõ õ³íîë³íó âèçíà÷àâñÿ âèÿâëåííÿì ó
íèõ, çîêðåìà ó õ³í³íó, ïðîòèìàëÿð³éíèõ [2, ] òà ³íøèõ òåðàïåâòè÷-
íèõ âëàñòèâîñòåé.

Íàñòóïíèìè áóëè ñèíòåçè Ñêðàóïà ó 1880 ð. ³ç àí³ë³íó ³ ãë³öå-
ðèíó (ï."à"), Äåáíåðà ³ Ì³ëëåðà ó 1881 ð. (ï."à") [7], áëèçüêèé äî
ñèíòåçó Ñêðàóïà, ÿêèé ïîëÿãàâ ó âçàºìîä³¿ àðîìàòè÷íîãî àì³íó ³
àöåòàëüäåã³äó ç õëîðîâîäíåâîþ êèñëîòîþ. Ôð³äëåíäåð ó 1882 ð.
çàïðîïîíóâàâ ñâ³é ìåòîä (ï."à") [8, 9], çã³äíî ç ÿêèì õ³íîë³íè óòâî-
ðþþòüñÿ êîíäåíñàö³ºþ î-àì³íîáåíçàëüäåã³ä³â (àáî î-àì³íîàöåòîôåíî-
í³â) ç àëüäåã³äàìè, êåòîíàìè àáî ³íøèìè ñïîëóêàìè, ùî ì³ñòÿòü
àêòèâíó ã³äðîãåííó ôóíêö³þ, �CH2CO àáî �CH2CN. Çàì³íèâøè
î-àì³íîáåíçàëüäåã³ä àí³îíîì ³çàòèíîâî¿ êèñëîòè (î-àì³íîáåíçî¿ëìó-
ðàøèíî¿), Ïô³òöèíãåð ó 1886 ð. çàïðîïîíóâàâ ñâ³é ìåòîä (ï."à"),
ÿêèé ïðèí³ñ éîìó ñâ³òîâå âèçíàííÿ. Öåé ìåòîä îäåðæàâ âåëèêå
ïîøèðåííÿ ïðè îòðèìàíí³ àíòèìàëÿð³éíèõ ïîõ³äíèõ õ³íîë³íó [10].
Êîìáå ó 1888 ð. [11] çàïðîïîíóâàâ ìåòîä îäåðæàííÿ 2,4-äèçàì³ùå-
íèõ õ³íîë³í³â íàãð³âàííÿì ìîíîàí³ë³â 1,3-äèêåòîí³â ç ñóëüôàòíîþ
êèñëîòîþ (ï."à"). Õ³íîëîíè-2 ³ -4 âïåðøå îòðèìàí³ ðåàêö³ÿìè Êî-
íðàäà-Ë³ìïàõà ³ Êíîððà [12], ÿê³ ïîëÿãàþòü ó âçàºìîä³¿ àðîìàòè÷-
íèõ àì³í³â ç β-êåòîåô³ðàìè (ï."à").

Ó âåëèêîìó îãëÿä³ Ì.-Ã. À. Øâåõãåéìåðà [13] (2004) óçàãàëüíåí³
³ ñèñòå-ìàòèçîâàí³ äàí³, ùî º â ë³òåðàòóð³ ïðî ðåàêö³þ Ïô³òöèíãåðà
òà ¿¿ ìîäèô³êàö³¿, ÿê³ ïðèçâîäÿòü äî õ³íîë³í-4-êàðáîíîâèõ êèñëîò;
îãëÿäîâèé ìàòåð³àë îõîïëþº ïåð³îä ç ÷àñó â³äêðèòòÿ ðåàêö³¿ äî
1999 ð. Îãëÿä îñíàùåíèé òàáëèöÿìè ô³çèêî-õ³ì³÷íèõ õàðàêòåðèñ-
òèê óñ³õ ïîõ³äíèõ õ³íîë³íó, îòðèìàíèõ ðåàêö³ºþ Ïô³òöèíãåðà, º
çðó÷íèì ïðè âèêîðèñòàíí³ äëÿ îäåðæàííÿ êîíêðåòíèõ ñïîëóê
ñèíòåòè÷íèì ìåòîäîì.

Îñòàíí³é îãëÿä [4] ç õ³ì³¿ õ³íîë³íó, ÿêèé óâ³éøîâ ó áàãàòîòîìíå
âèäàííÿ ç îðãàí³÷íî¿ õ³ì³¿, îõîïëþº ë³òåðàòóðí³ äàí³ ïðî ñèíòåç òà
á³îëîã³÷íó àêòèâí³ñòü ïîõ³äíèõ õ³íîë³íó äî 1978 ð.

²íòåðåñ äî õ³ì³¿ õ³íîë³íó íå çìåíøóâàâñÿ ³ ó 80-³ ðîêè. Ó
1984 ð. âèõîäèòü ó ñâ³ò îãëÿä Ð. Ã. Ãëóøêîâà òà ³í. [14] ïðî ìå-
òîäè ñèíòåçó õ³íîëîíêàðáîíîâî¿ êèñëîòè. Äî ïóáë³êàö³¿ öüîãî îãëÿ-
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äó â ë³òåðàòóð³ áóëà ëèøå îäíà îãëÿäîâà ñòàòòÿ 1977 ð., ó ÿê³é
áóëè óçàãàëüíåí³ äàí³ ïðî ñèíòåç, âçàºìîçâ'ÿçîê ñòðóêòóðè òà ä³¿
ïðåïàðàò³â ö³º¿ ãðóïè, ùî îïóáë³êîâàí³ äî 1976 ð. Àâòîðè [14] óçà-
ãàëüíèëè øëÿõè ñèíòåçó ïîõ³äíèõ 4-õ³íîëîí-3-êàðáîíîâî¿ êèñëîòè
(ï."à"), ï³äâèùåíèé ³íòåðåñ äî ÿêèõ îáóìîâëåíèé âèñîêîþ àêòèâí³-
ñòþ ÿê äî ãðàìïîçèòèâíèõ, òàê ³ ãðàìíåãàòèâíèõ áàêòåð³é. Îãëÿä
ì³ñòèòü íàéäîêëàäí³øó õàðàêòåðèñòèêó àíòèáàêòåð³àëüíî¿ àêòèâíî-
ñò³ ïðåïàðàò³â ïåðøîãî ïîêîë³ííÿ (âàð³þâàííÿ çàì³ñíèê³â ó áåíçî-
ëüíîìó ÿäð³ ³ á³ëÿ àòîìà àçîòó õ³íîëîíêàðáîíîâî¿ êèñëîòè), òà çíà-
÷íî ï³äâèùåíî¿ àíòèáàêòåð³àëüíî¿ àêòèâíîñò³ ôòîðîâì³ñíèõ õ³íîëî-
í³â � ïðåïàðàò³â äðóãîãî ³ òðåòüîãî ïîêîë³ííÿ. Ââåäåííÿ àòîìà
ôòîðó ó ïîëîæåííÿ 6 õ³íîë³íîâîãî öèêëó çä³éñíèëî áóêâàëüíî ðå-
âîëþö³éíèé ïåðåâîðîò ó ïîäàëüøîìó ðîçâèòêó ïðåïàðàò³â ö³º¿ ãðó-
ïè � äîçâîëèëî îòðèìóâàòè ñïîëóêè ç âèíÿòêîâî âèñîêîþ áàêòåð³-
îñòàòèñòè÷íîþ ³ áàêòåðèöèäíîþ àêòèâí³ñòþ, äóæå øèðîêèì ñïåêò-
ðîì ä³¿, à òàêîæ çîâñ³ì íèçüêîþ çäàòí³ñòþ ³íäóêóâàòè ó áàêòåð³é
ðåçèñòåíòí³ñòü äî ïðåïàðàò³â öüîãî òèïó.

Ó 2003 ð. âèõîäèòü ó ñâ³ò îãëÿä Â. Ä. Äÿ÷åíêà ³ Ð. Ï. Òêà÷îâà
[15], â ÿêîìó ç³áðàíî ³ ñèñòåìàòèçîâàíî ìàòåð³àë çà îñòàíí³ 10
ðîê³â, ïðèñâÿ÷åíèé ñèíòåçó ãåòåðîöèêë³â, çàñíîâàíîìó íà ðåàêö³¿
íóêëåîô³ëüíîãî â³í³ëüíîãî çàì³ùåííÿ çà äîïîìîãîþ ôóíêö³îíàëüíî-
çàì³ùåíèõ àëêîêñèåòèëåí³â (ÀÎÅ) çàãàëüíî¿ ôîðìóëè:

 R = Alk; R1 = H; Alk; X ³ Y � åëåêòðîíîàêöåïòîðí³

ãðóïè
Ó õ³ì³¿ ÀÎÅ îñíîâíèìè ìåòîäàìè ñèíòåçó õ³íîë³í³â º ðåàêö³ÿ

Ãîóëäà-Äæåêîáñà ³ âçàºìîä³ÿ åòîêñèìåòèëåíïîõ³äíèõ ãàëîãåíîçàì³-
ùåíèõ àðîìàòè÷íèõ êèñëîò, ÿê³ ì³ñòÿòü ìåòèëåíàêòèâíèé ôðàãìåíò,
ç àì³íàìè (ñõåìà 1).

Ñõåìà 1. R
1
 = H, alk C

1
�C

4
, Àr, Aralk; R

2
 = alkC

1
�C

6
, öèêëîàëê³ë, CH = CH

2
, PhCH

2
,

ArCH
2
;  R

3
 = H, alk, Ar, Hal, Oalk, NHalk
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Ñåðåä îáãîâîðþâàíèõ ðåàêö³é ó îãëÿä³ [16], ïðèñâÿ÷åíîìó õ³ì³¿
3-ö³àíî-ï³ðèäèí-2(1H)-õàëüêîãåíîí³â, ïðèâåäåíî îòðèìàííÿ 3-ö³àíî-
2-õ³íîë³íîí³â êèñ-ëîòíèì ã³äðîë³çîì 2-ìåòîêñèïîõ³äíèõ õ³íîë³íó;
îòðèìàííÿ 3-ö³àíîãåêñà-ã³äðîõ³íîë³í-2-ò³îí³â öèêë³çàö³ºþ ïðîäóêò³â
âçàºìîä³¿ 1,3-äèêàðáîí³ëüíî¿ ñïîëóêè (äèìåäîíó) ³ 3-ö³àíîï³ðèäèí-
2(1H)-îíó (ï."à") òà íåòðèâ³àëüíèé ìåòîä ñèíòåçó ïîõ³äíèõ õ³íî-
ë³í-2-îí³â (2), ÿêèé ïîëÿãàº ó âíóòð³øíüîìîëåêóëÿðí³é öèêë³çàö³¿
àì³íó (1), îòðèìàíîãî â³äíîâëåííÿì í³òðîôåí³ëçàì³ùåíîãî åñòåðó
ö³àíîïðîï³îíîâî¿ êèñëîòè (ñõåìà 2).

Ñõåìà 2. R
1
 = H, àlk, CN, Hal; R

2
, R

3
 = H, àlk, Hal

Ñèíòåç çàì³ùåíèõ õ³íîë³í³â, ÿêèé çàñíîâàíèé íà çàìèêàíí³ áåí-
çîëüíî¿ ÷àñòèíè ìîëåêóëè (ï."á"), âèõîäÿ÷è ³ç ïîõ³äíèõ ï³ðèäèíó,
îïèñàíèé ó ìîíîãðàô³¿ [1] ³ öèòîâàíèõ â í³é ðîáîòàõ.

Óòâîðåííÿ õ³íîë³íîâîãî öèêëó ³ç 2-çàì³ùåíèõ áåíçîêñàçèí-2-îí³â
(3) (ï."à" ³ "â") îïèñàíî ó îãëÿä³ [17] ó 1999 ð., ïðèñâÿ÷åíîìó
õ³ì³¿ 4H-3,1-áåíçîêñàçèí-4-îí³â. ²íôîðìàö³ÿ ç öüîãî îãëÿäó, â³äíîñ-
íî ìåòîä³â îäåðæàííÿ õ³íîë³í³â, ïðåäñòàâëåíà íà óçàãàëüíåí³é ñõå-
ì³ 3.

3-Àì³íî-4-ã³äðîêñè-2-îêñî-1,2-äèã³äðîõ³íîë³íè (4) óòâîðþþòüñÿ â
ðåçóëüòàò³ ðîçìèêàííÿ öèêëó îêñàçîëó (5) ³ íàñòóïíîþ ³íòðàìîëå-
êóëÿðíîþ öèêë³çàö³ºþ [18]. Õ³íîë³íêàðáîêñàì³äè (6), ùî ìàþòü
àíàëüãåòè÷íó ³ ñèëüíó àíòèçàïàëüíó àêòèâí³ñòü, óòâîðþþòüñÿ â ðå-
çóëüòàò³ öèêë³çàö³¿ ç âèñîêèìè âèõîäàìè (äî 88%) îêñîïðîïàí-
àì³ä³â (7) [19], 3-çàì³ùåí³ 4-õ³íîëîíè (8) óòâîðþþòüñÿ ç âèõîäîì
35�80% [20].

Ïðî êîíäåíñàö³þ ìàëîíîâîãî åñòåðó ç b-àì³íîêðîòîíîâèì åñòå-
ðîì ç îòðèìàííÿì õ³íîë³íó ïîâ³äîìëÿºòüñÿ ó [3] (ï."ã").

Çíà÷íèì âíåñêîì ó õ³ì³þ õ³íîë³í³â º ðîáîòè êîëåêòèâó àâòîð³â
². Â. Óêðà¿íåöü ³ ³í. "4-Îêñèõèîëîíû-2", ÿê³, ÿâëÿþ÷èñü ñåð³éíèìè
ïîâ³äîìëåííÿìè ó æóðíàë³ "Õèìèÿ ãåòåðîöèêëè÷åñêèõ ñîåäèíå-
íèé" (ïåðøå ïîâ³äîìëåííÿ ó 1991 ð. [21]), ðîçêðèâàþòü ñèíòåòè÷-
íèé òà á³îëîã³÷íèé ïîòåíö³àë öüîãî ö³êàâîãî êëàñó ñïîëóê. Ïî
õîäó âèêëàäåííÿ îãëÿäó ë³òåðàòóðè ïîñèëàííÿ íà ö³ ðîáîòè áóäóòü
çãàäóâàòèñü.

Äîñÿãíåííÿ â îáëàñò³ ñèíòåçó õ³íîë³í³â, ÿê³ íå óâ³éøëè ó âèùå-
çãàäàí³ îãëÿäè, îáãîâîðþþòüñÿ íèæ÷å. Âèâ÷åííÿ ë³òåðàòóðíèõ äà-
íèõ ïîêàçàëî, ùî íîâ³ ìåòîäè ñèíòåçó õ³íîë³í³â íå âèõîäÿòü çà
ðàìêè â³äîìèõ âàð³àíò³â ïîáóäîâè öèêë³÷íî¿ ñèñòåìè õ³íîë³íó
(ïï."à-ã"), âèêëàäåííÿ ¿õ áóäå ïðîäîâæóâàòèñü â ö³é æå ïîñë³äîâíî-
ñò³.
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Ñõåìà 3.  3 R = CH
3
; 8 R

1
 = COOEt, CN, COCH3; 6 R = Ph, CF

3
,

R
1
 = 2-ò³àçîë³ë, 2-ï³ðèä³ë

Íîâ³ ï³äõîäè äî ñèíòåçó õ³íîë³íîâî¿ ñèñòåìè íàé÷àñò³øå íå ùî
³íøå, ÿê âäîñêîíàëåííÿ óæå â³äîìèõ ìåòîä³â, àáî ö³êàâ³ çíàõ³äêè
íà îñíîâ³ ïîõ³äíèõ ï³ðèäèíó ³ áåíçîëó, âèêîðèñòàííÿ íîâèõ öèêë³-
çóþ÷èõ àãåíò³â, âàð³þâàííÿ ñïåöèô³÷íèõ ôóíêö³îíàëüíèõ çàì³ñíè-
ê³â ³ ò. ä.

² äîòåïåð íàéá³ëüø çðó÷íèì ñïîñîáîì îòðèìàííÿ 3-çàì³ùåíèõ
4-õ³íîëîí³â (9) º ðåàêö³ÿ Êîíðàäà-Ë³ìïàõà (ï."à") [22] (ñõåìà 4).
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Ñõåìà 4

Çíàéäåíî çðó÷í³ ñïîñîáè îòðèìàííÿ ïîòåíö³éíî á³îëîã³÷íî àêòè-
âíèõ 3-ö³àíîçàì³ùåíèõ õ³íîë³í³â (11, 12) çà ðåàêö³ºþ Ä³êìàíà ³ç
2-êàðáîìåòîêñè-ö³àíîàöåòàí³ë³ä³â [23] ³ êîíäåíñàö³ºþ õàëüêîãåíàì³-
ä³â àêðèëîâî¿ êèñëîòè (10) ç ì-àì³íîôåíîëîì [24] (ñõåìà 5).

Ñõåìà 5. R = H, Alk, Ar; X = S, Se

Ðåàêö³¿ Ñêðàóïà ³ Äåáíåðà-Ì³ëëåðà âèêîðèñòàëè àâòîðè [25] äëÿ
îòðèìàííÿ 2-çàì³ùåíèõ ïîõ³äíèõ õ³íîë³íó (ï."à").

Áåê [26] îòðèìàâ 4-õ³íîëîí (14) ³ç çàì³ùåíîãî åñòåðó (13) ç âè-
ñîêèì âèõîäîì (77�100%) ó ïðèñóòíîñò³ ñèëüíèõ îñíîâ (ñõåìà 6).

Ñõåìè 6. (i) 2,2,6,6-òåòðàìåòèëï³ïåðèäèí, ÒÃÔ

Ìîäèô³êîâàíîþ ðåàêö³ºþ Ôð³äëåíäåðà [27] îòðèìàí³ 2-(R-ôåí³ë)-
4-(1-ìå-òèëáåíç³ì³äàçîë³ë-2)õ³íîë³íè (16) ³ç çàì³ùåíèõ áåíç³ì³äàçî-
ë³â (15) (ñõåìà 7).

Ñèíòåç 2,3,4,6-çàì³ùåíèõ õ³íîë³í³â òà ¿õ á³îëîã³÷í³ âëàñòèâîñò³
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Ñõåìà 7. R
1
 = H, OCH

3
, Br, NO

2
; R

2
 = H, NO

2

Â³äîìî, ùî î-àöèëàí³ë³íè êîíäåíñóþòüñÿ ç êåòîíàìè àáî àöèëí³-
òðèëàìè, ÿê³ ì³ñòÿòü ó α-ïîëîæåíí³ CH2-ãðóïè, óòâîðþþ÷è â³äïîâ³-
äí³ õ³íîë³íè [4, 28]. Àâòîðè [29] âèâ÷èëè ìîæëèâ³ñòü âèêîðèñòàííÿ
ó òàêîìó ñèíòåç³ çàì³ùåíèõ 2-õëîðîàöåòèëàì³íîáåíçîôåíîí³â òà
"íåîðãàí³÷íèõ" íóêëåîô³ë³â. Âñòàíîâëåíî, ùî ðåàêö³ÿ 5-R-2-õëîðîà-
öåòèëàì³íîáåíçîôåíîí³â (17 à-æ) ç NaNO2 ³ NaCN ó ñåðåäîâèù³
ÄÌÑÎ àáî ÄÌÔÀ ïðè ê³ìíàòí³é òåìïåðàòóð³ çàê³í÷óºòüñÿ ÷åðåç
24 ãîäèíè óòâîðåííÿì 6-R-4-àðèë-1,2-äèã³äðî-3-(í³òðî)ö³àíîõ³íîë³í-
2-îí³â (18 à-ê).

Ðåàêö³ÿ çä³éñíþºòüñÿ ÷åðåç ñòàä³þ óòâîðåííÿ ïðîäóêò³â íóêëåî-
ô³ëüíîãî çàì³ùåííÿ òèïó À, ùî äàº çìîãó ðîçãëÿäàòè äàíå ïåðåòâî-
ðåííÿ ÿê ìîäèô³êàö³þ ðåàêö³¿ Ôð³äëåíäåðà. Íàÿâí³ñòü ÿê åëåêòðî-
íîàêöåïòîðíèõ, òàê ³ åëåêòðîíîäîíîðíèõ çàì³ñíèê³â ó 5 ïîëîæåíí³
âèõ³äíîãî áåíçîôåíîíó ñóòòºâî íå âïëèâàº íà ðåàêö³þ ãåòåðîöèêë³-
çàö³¿ [28].

Ñõåìà 8. R = Br (17 a, ä, 18 à, ä, å, æ), Cl (17 á, 18 á, æ), CH
3
 (17 â, 18 â );

NO
2
 (17 ã, 18 ã), OCF

3
 (17 å, 18 ³), SCF

3
 (17 æ, 18 ê); Y = NO

2
 (18 à-ä, ³, ê),

CN (18 å, æ, ç); Ar = Ph (17 à-ã, å, æ, ³, ê, 18 à-ã, å, æ, ³, ê), 2Ñl-C
6
H

4
 (17 ä, 18 ä, ç)

Ë. Â. Ãðèùóê



151

Àì³íè ðàí³øå íå âèêîðèñòîâóâàëèñü ÿê íóêëåîô³ëüí³ êîìïîíåí-
òè äëÿ ãåòåðîöèêë³çàö³¿ ñïîëóê (17). Â ðîáîòàõ [31, 32] àâòîðè âè-
êîðèñòàëè ¿õ äëÿ ñèíòåçó 3-àì³íîõ³íîë³í³â, çàì³ùåíèõ ïî àì³íîãðó-
ï³, çàïðîïîíóâàâøè íîâèé ñïîñ³á îòðèìàííÿ 6-R-4-ôåí³ë -3-R1-àì³-
íî-1,2-äèã³äðîõ³íîë³í-2-îí³â (20) (ñõåìà 9).

Ñïîëóêà (21) óòâîðþºòüñÿ ÿê ïîá³÷íèé ïðîäóêò (äî 15%) ïðè
îòðèìàíí³ 1,4-áåíçä³àçåï³í³â, âèõîäÿ÷è ç ãë³öèëàì³íîïîõ³äíèõ àáî
ïðè îáðîáö³ àöèëîâàíèõ áåíçîôåíîí³â àì³àêîì.

Àâòîðàìè [33] îïèñàíî íåçâè÷àéíå óòâîðåííÿ 6-ñóëüôàìî¿ëõ³íî-
ë³í-4-êàðáîíîâèõ êèñëîò ³ç 5-ñóëüôàìî¿ë³çàòèíó � íîâèé ïîãëÿä íà
ðåàêö³þ Ïô³òöèíãåðà. Ìîæëèâèé ìåõàí³çì âêëþ÷àº ã³äðîë³òè÷íå
ðîçùåïëåííÿ âèõ³äíèõ ³çàòèíîâî¿ ÷àñòèíè ç íàñòóïíîþ îêèñíî-â³ä-
íîâíîþ ðåàêö³ºþ.

2-Àì³íî- ³ 2-ìåðêàïòîõ³íîë³íè º çðó÷íèìè âèõ³äíèìè äëÿ îäåð-
æàííÿ êîíäåíñîâàíèõ ñòðóêòóð, ÿê³ ôðàãìåíòàðíî âêëþ÷àþòü ãåòå-
ðîöèêë³÷í³ ÿäðà, äåÿê³ ç êîòðèõ âèÿâëÿþòü àêòèâí³ñòü ïðîòè Â²Ë-
³íôåêö³¿ [34]. Àì³íîïîõ³äí³ õ³íîë³í³â âèÿâëÿþòü âèñîêó ô³ç³îëîã³÷-
íó àêòèâí³ñòü [35]. Ïîõ³äí³ 2-ï³ïåðàçèíî- ³ 2-ìîðôîë³íîõ³íîë³í³â
ïðåäñòàâëÿþòü ³íòåðåñ ÿê ë³ãàíäè ñåðîòîí³íîâèõ ðåöåïòîð³â ï³äòè-
ïó 5HT3 â ÖÍÑ [36].

Ñõåìà 9. 19, 20 R = Br (à, á), Cl (â, ã, ä, å), NO
2
 (æ, ç); R

1
 = NH-CH

2
-C

6
H

5
 (19, 20 à, â);

 (19 á, ã);  (19, 20 ä); SCN (19 å, 20 á, å, ç); N-(CH3)2 (20 ã, æ)

Âðàõîâóþ÷è öå, àâòîðàìè [37, 38] ñèíòåçîâàí³ 4-àðèë-3-í³òðî-6-R-
2-õëîðîõ³íîë³íè (22 à-ã) òà âèâ÷åíà ¿õ âçàºìîä³ÿ ç äåÿêèìè N-, S-
³ Î-íóêëåîô³ëàìè, ÿê³ ì³ñòÿòü ÿê ñòðóêòóðí³ ôðàãìåíòè àçàãåòåðî-
öèêëè àáî ôóíêö³îíàëüí³ ãðóïè, çäàòí³ äî ãåòåðîöèêë³çàö³¿ (ñõå-
ìà 10).
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Ñõåìà 10. R = Br (18 à, ã, 22 à, ã, 23 à, ã, 24 à, 25 à, 26 à, á, ä, 27 à, ã, 29 à), Cl (18 á, 22 á,
23 á, 24 á-ã, 25 á, 27 á, 28 à, á, 29 á), NO

2
 (18 â, 22 â, 23 â, 25 â, 26 â, ã, 27 â, 28 â, 29 â);

24 R
1
 = H (à, á); Br (â); Cl (ã); 28 R

2
 = CH

3
 (à,â);  (CH

2
)
11
CH

3
 (á);

Ar = Ph (18 à-â, 22 à-â, 23 à-â, 24 à-ã, 25 à-â, 26 à-ã, 27 à-â, 28 à-â, 29 à-â);
2Cl-C

6
H

4
 (18 ã, 22 ã, 23 ã, 26 ä, 27 ã); 26 Õ = CH

2
 (à, â, ä); Î (á, ã)

Äëÿ åôåêòèâíîãî ïîøóêó ïîòåíö³éíèõ ô³ç³îëîã³÷íî àêòèâíèõ
àãåíò³â ñåðåä ïîõ³äíèõ 1,2-äèã³äðîõ³íîë³í-2-îíó çà äîïîìîãîþ êîì-
ï'þòåðíî¿ ñèñòåìè PASS çä³éñíåíèé àíàë³ç ñïåêòðó ¿õ á³îëîã³÷íî¿
àêòèâíîñò³. Çã³äíî ç ïðîãíîçîì, 2-çàì³ùåí³ 1,2-äèã³äðîõ³íîë³í-2-îíè
ìîæóòü áóòè âèñîêîåôåêòèâíèìè á³îëîã³÷íî àêòèâíèìè çàñîáàìè
[39, 40].

Âèñîêà àíòèáàêòåð³àëüíà àêòèâí³ñòü 4-õ³íîëîí-3-êàðáîíîâèõ êèñ-
ëîò ñòèìóëþâàëà äîñë³äæåííÿ ó îáëàñò³ ¿õ ñèíòåçó. Àâòîðàìè [41]
çà ñõåìîþ 13 îòðèìàí³ 6- ³ 7-ôóðèëçàì³ùåí³ õ³íîëîíêàðáîíîâ³ êè-
ñëîòè (30, 31) (ï."à"), ÿê³ âèÿâëÿþòü àíòèáàêòåð³àëüíó àêòèâí³ñòü
(ñõåìà 11).

Âèÿâëåííþ çàêîíîì³ðíîñòåé ó ñèñòåì³ ñòðóêòóðà-àêòèâí³ñòü â
ðÿä³ ïîõ³äíèõ 4-îêñîõ³íîë³í- ³ íàôòèð³äèí-3-êàðáîíîâèõ êèñëîò, ¿õ
ñèíòåçîâ³, ïîëîæåííþ çàì³ñíèê³â ó ìîëåêóë³, ùî çàáåçïå÷óþòü íàé-
á³ëüø âèñîêó àíòèáàêòåð³àëüíó àêòèâí³ñòü ³ çìåíøåííÿ ïîá³÷íèõ
ÿâèù, ïðèñâÿ÷åí³ ðîáîòè [42, 43].
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Ñõåìà 11. R
1
 = H, Cl; R

2
 = Cl, F; R

3
 = Cl

Ïåðø³ ïîâ³äîìëåííÿ ïðî ôòîðîâàí³ àíàëîãè íàë³ä³êñîâî¿ ³ îêñî-
ë³í³ºâî¿ êèñëîò ç'ÿâèëèñü ó ïàòåíòí³é ë³òåðàòóð³ ï³ñëÿ 80-õ ðîê³â
[44]. Âèíÿòêîâî âèñîêà àíòèáàêòåð³àëüíà àêòèâí³ñòü, øèðîêèé
ñïåêòð ä³¿ ³ â³äñóòí³ñòü ïðèäáàíî¿ ðåçèñòåíòíîñò³ äî ì³êðîîðãàí³ç-
ì³â ó ðåçóëüòàò³ ââåäåííÿ àòîìà ôòîðó ó ìîëåêóëó õ³íîëîíó ïðèâå-
ðíóëè óâàãó ïðîâ³äíèõ ôàðìàöåâòè÷íèõ ô³ðì. Â óìîâàõ ãîñòðî¿
êîíêóðåíö³¿ êîìïàí³¿ ßïîí³¿, Âåëèêîáðèòàí³¿, ÑØÀ ³ ³íøèõ êðà¿í
ñòâîðèëè ðÿä âèñîêîåôåêòèâíèõ ñèíòåòè÷íèõ àíòèá³îòèê³â � õ³íî-
ëîí³â òðåòüîãî ïîêîë³ííÿ. Ìîíîôòîðîâàí³ õ³íîëîíè � ïðåïàðàòè
íîðôëîêñàöèí, ïåôëîêñàöèí, äèôòîðîâàí³ � ëîìåôëîêñàöèí, ñïàðô-
ëîêñàöèí, òðèôòîðîâàí³ � òîñóôëîêñàöèí [45, 46, 47].

Âèçíà÷åí³ ñòðóêòóðí³ ôðàãìåíòè ìîëåêóëè õ³íîëîíó, ÿê³ çàáåç-
ïå÷óþòü åôåêòèâíó âçàºìîä³þ ç ÄÍÊ-ã³ðàçîþ. Ïðî öå ñâ³ä÷èòü
ïîò³ê îðèã³íàëüíèõ ñòàòåé, ïàòåíò³â, îãëÿä³â ³ ìîíîãðàô³é [14, 45,
48], ïðèñâÿ÷åíèõ, â îñíîâíîìó, ìåäè÷íèì ³ á³îëîã³÷íèì ïèòàííÿì.

Îãëÿäè [44] ³ [48] ðîçêðèâàþòü âçàºìîçâ'ÿçîê ñòðóêòóðè ³ àíòè-
áàêòåð³àëüíî¿ àêòèâíîñò³ â ðÿä³ êë³í³÷íî âàæëèâèõ ôòîðîõ³íîëîí³â
çàãàëüíî¿ ôîðìóëè (32).

R
1
 = Et, CH

2
CH

2
F, öèêëîïðîï³ë, C

6
H

4
-F-n;

R
2
 = H, CH

3
; R

3
 = H, CH

3
, Et; R

4
 = H; X = CH, CF
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Â îãëÿäàõ îïèñàí³ êëþ÷îâ³ ìåòîäè ïîáóäîâè ³ ìîäèô³êàö³¿ ôòî-
ðõ³íîëîíîâèõ ìîëåêóë (â îñíîâíîìó (ï."à"), ç âèêîðèñòàííÿì àðîìà-
òè÷íèõ ñïîëóê, ÿê³ âæå ì³ñòÿòü îäèí àáî äåê³ëüêà àòîì³â ôòîðó,
àíàëîã³÷íî ðîáîò³ [49], îñê³ëüêè ââåäåííÿ ôòîðó â àðîìàòè÷íå ê³ëü-
öå ïîâ'ÿçàíå ç ïåâíèìè òðóäíîùàìè [50]. Ïðî íîâèé ñïîñ³á ââå-
äåííÿ àòîìà ôòîðó â àðîìàòè÷íå ê³ëüöå, ÿêèé ïîëÿãàº ó âçàºìîä³¿
ôòîðîâì³ñíèõ òðåòèííèõ àðîìàòè÷íèõ àì³í³â ç CF4 ó ñåðåäîâèù³
áåçâîäíîãî ôòîðèñòîãî ã³äðîãåíó, ïîâ³äîìëÿþòü àâòîðè ó ðîáîò³ [51].

Õî÷à ð³âåíü àêòèâíîñò³ ïðîìèñëîâî îñâîºíèõ ôòîðõ³íîëîí³â ïðè-
áëèçíî îäíàêîâèé, äîñòàòíüî âèñîêèé ³ ö³ëêîì çàäîâîëüíÿº ïîòðåáè
îõîðîíè çäîðîâ'ÿ, ïðîäîâæóºòüñÿ ³íòåíñèâíèé ïîøóê íîâèõ, á³ëüø
åôåêòèâíèõ ïðåïàðàò³â, ùî ìàþòü ïðîëîíãîâàíó ä³þ: 5,6,7,8-òåòðà-
ôòîðçàì³ùåí³ 4-õ³íîëîíè, àíàëîãè ïðåïàðàò³â íîðôëîêñàöèíà ³ öèï-
ðîôëîêñàöèíà [52, 53], 6-ôòîðîçàì³ùåí³ [54] ³ 6,7-äèçàì³ùåí³ 3-õ³-
íîëîíêàðáîíîâ³ êèñëîòè [55], ôòîðîâàí³ 5-àì³íî- ³ 5-ã³äðîêñè-õ³íîëî-
íè [56], ñèíòåç äåÿêèõ ³ç íèõ (ï."à"), âèâ÷åííÿ á³îëîã³÷íî¿
àêòèâíîñò³ ó êë³í³÷íèõ óìîâàõ. Âåäóòüñÿ òàêîæ äîñë³äæåííÿ ³ç
ñèíòåçó íîâîãî ïîêîë³ííÿ ôòîðõ³íîëîí³â � àíòèá³îòèê³â "ïîäâ³éíî¿
ä³¿" [57], ã³áðèä³â β-ëàêòàìíèõ àíòèá³îòèê³â ðÿäó ïåí³öèë³íó ³ öå-
ôàëîñïîðèíó ç ôòîðõ³íîëîíàìè, âçàºìî-äîïîâíþþ÷³ ìåõàí³çìè ¿õ-
íüî¿ ä³¿ äîçâîëÿòü çíà÷íî ðîçøèðèòè ñïåêòð àíòèáàêòåð³àëüíî¿ àê-
òèâíîñò³ [58].

Êð³ì çàçíà÷åíèõ âèùå ïåðåòâîðåíü ³íäîë³â, ³çàòèí³â [3, 4] ³ áåí-
çîêñàçèí³â [17] ó õ³íîë³íè (ï."â"), º äàí³ ïðî ðîáîòè Ì.-Ã. À. Øâåõ-
ãåéìåðà [59] � ðîçâèòîê ðåàêö³¿ Ïô³òöèíãåðà � ³ ãðåöüêèõ àâòî-
ð³â [60] ïðî ñèíòåç ³ç áåíçîêñàçèíó 3-àöåòèë-4-ã³äðîêñèõ³íîëîí³â ³
3-ã³äðàçîíîõ³íîë³í-2-îí³â.

Âèâ÷åííÿ õ³ì³÷íèõ âëàñòèâîñòåé çàì³ùåíèõ õ³íîë³í³â çíàéøëî
ñâîº â³äîáðàæåííÿ ó ïóáë³êàö³ÿõ íàñòóïíèõ ðîê³â. Âèâ÷åíà çäàò-
í³ñòü äî åëåêòðîô³ëüíî¿ àêòèâàö³¿ ó êèñëèõ ñåðåäîâèùàõ, ÿêà â
ðÿä³ õ³íîë³íó ðàí³øå íå âèâ÷àëàñü [61].

Àâòîðàìè [62] âñòàíîâëåíî, ùî ïðè ðåòåëüíîìó çíåâîäíþâàíí³
ðîç÷èííèê³â ³ ðåàãåíò³â åòèëîâ³ åñòåðè 2-îêñî-4-ã³äðîêñèõ³íîë³í-3-
êàðáîíîâèõ êèñëîò áðîìó-þòüñÿ íå ó ï³ðèäèíîâó, à âèíÿòêîâî ó
áåíçîëüíó ÷àñòèíó ìîëåêóëè.

Ç ìåòîþ ïîøóêó ïðîòèòóáåðêóëüîçíèõ ³ àíòèòèðåî¿äíèõ âëàñòè-
âîñòåé ñèí-òåçîâàí³ àì³äè [63] ³ ñóëüôàí³ëàí³ë³äè õ³íîë³í-3-êàðáî-
íîâèõ êèñëîò [64], çä³éñíåíî òåðìîë³ç åòèëîâèõ åñòåð³â õ³íîëîíêà-
ðáîíîâèõ êèñëîò [65], âèâ÷åíà êîíäåíñàö³ÿ Ä³êìàíà â ðÿä³ õ³íîëî-
í³â, ÿêà ìîæå â³äáóâàòèñü ³ ïðè â³äñóòíîñò³ îñíîâ, ùî äîçâîëÿº
îõàðàêòåðèçóâàòè ðåàêö³þ ç ³íøî¿ òî÷êè çîðó, ÿêà â³äð³çíÿºòüñÿ
â³ä êëàñè÷íîãî ïðåäñòàâëåííÿ.

Çàì³ùåííÿ àòîìà âîäíþ ïðè ãåòåðîàòîì³ àëê³ëüíèì ôðàãìåíòîì,
ùî ì³ñòèòü ð³çí³ ôóíêö³îíàëüí³ ãðóïè, º ðîçïîâñþäæåíèì ñèíòåòè-
÷íèì ïðèéîìîì, ùî âèêîðèñòîâóºòüñÿ äëÿ ñïîëóê ð³çíèõ êëàñ³â,
âêëþ÷àþ÷è ïîòåíö³éí³ ë³êàðñüê³ ïðåïàðàòè. Ö³êàâîþ ñèíòåòè÷íîþ
ðîçðîáêîþ êîëåêòèâó àâòîð³â [66] º çðó÷íèé ³ åôåêòèâèé ñïîñ³á àë-
ê³ëóâàííÿ 1,2-äèã³äðîõ³íîë³í-2-îí³â ç âèñîêèì âèõîäîì ïî ïîëî-
æåííþ 1 õ³íîë³íîâîãî îñòîâà. Ðåàêö³þ âåäóòü ó äâîôàçíîìó ñåðåäî-
âèù³ ïðè ê³ìíàòí³é òåìïåðàòóð³.

Ë. Â. Ãðèùóê



155

Îòðèìàíî ðÿä çàì³ùåíèõ õ³íîë³í-2(1Í)îí³â, îö³íåíà ¿õ àêòèâ-
í³ñòü ÿê ðåöåïòîð-çâ'ÿçóþ÷èõ öåíòð³â (ó äåÿêèõ ïîõ³äíèõ íà ð³âí³
N-ìåòèë-D-àñïàðòàòíîãî ðåöåïòîðà) ³ çäàòí³ñòü ³íã³áóâàòè íåéðîòîê-
ñè÷í³ñòü [67]. Ñòðàòåã³ÿ ñèíòåçó ïîëÿãàº ó âèêîðèñòàíí³ äîáðå â³äî-
ìî¿ êåòîåô³ðíî¿ êîíäåíñàö³¿ ç íàñòóïíîþ öèêë³çàö³ºþ.

Âçàºìîä³ÿ 1-ìåòèë-3-ôåí³ë-3-ò³îö³àíàòî-1H,3H-õ³íîë³í-2,4-ä³îíó ç
ð³çíîìà-í³òíèìè íóêëåîô³ëàìè � àë³ôàòè÷íèìè àì³íàìè, àí³ë³íà-
ìè, ôåíîëàìè, ò³îëàìè ³ ðåàãåíòîì Â³òò³ãà âèâ÷åíà â ðîáîò³ ÷åñüêèõ
àâòîð³â [68].

Ç ìåòîþ ïîøóêó íîâèõ åôåêòèâíèõ çàñîá³â äëÿ ë³êóâàííÿ
ÑÍ²Äó êîíäåíñàö³ºþ õ³íîë³í³â ç òðèïòîôàíîì â óìîâàõ ðåàêö³¿
Pictet-Spengler ñèíòåçîâàí³ íîâ³ àíàëîãè ëàâàíäîì³öèíó � ñèëüíî-
ä³þ÷³ ³íã³á³òîðè Â²Ë-òðàíñêðèïòàçè (âèõîäè 54�94%) òà âèâ÷åíî ¿õ
àêòèâí³ñòü [69].

Ö³êàâèì âàð³àíòîì óòâîðåííÿ çâ'ÿçêó êàðáîí-êàðáîí ó äðóãîìó
ïîëîæåíí³ â ìîëåêóë³ õ³íîë³íó º ïåðåòâîðåííÿ 2-õëîðîõ³íîë³í³â ó
åòàíîíè (34 à-ä) [70] (ñõåìà 12).

Ñõåìà 12. R = Br (29 à, 33 à, 34 à, á); Cl (29 á, 33 á-ä, 34 â, ã); NO
2
 (29 â, 33 å, 34 ä);

33 R
1
 = H (à-â), OH (ä, å); R

2
 = H (à, á), OH (ä, å), Br (â); R

1
R

2
 = �OCH

2
CH

2
O� (33 ã);

Ar = Ph (34 à, â); 4Br�C
6
H

4
 (34 á, ã, ä)

Ïðè íàãð³âàíí³ ðîç÷èí³â 2-(6-R-3-í³òðî-4-ôåí³ëõ³íîë³í-2-³ë-ñóëü-
ôàí³ë)-1-ôåí³ëåòàíîí³â (33 à-å), ÿê³ îòðèìàí³ âçàºìîä³ºþ 2-ìåðêàïòî-
õ³íîë³í³â ç R-çàì³ùåíèìè ôåíàöèëáðîì³äàìè, ó ÄÌÔÀ ðåàë³çóºòüñÿ
íîâà ðåàêö³ÿ: ó ðåçóëüòàò³ åêñòðóç³¿ àòîìà ñ³ðêè ³ ïåðåãðóïóâàííÿ
çàì³ñíèêà óòâîðþþòüñÿ 2-(6-R-3-í³òðî-4-ôåí³ë-1Í-õ³íîë³í-2-³ë³äåí)-
1-ôåí³ëåòàíîíè (34 à-ä). Áóäîâà ñèíòåçîâàíèõ ñïîëóê îñòàòî÷íî âñòà-
íîâëåíà ðåíòãåíîñòðóêòóðíèì àíàë³çîì [71, 72].

Ìåõàí³çì íîâîãî ïåðåòâîðåííÿ â ðÿä³ õ³íîë³í³â, éìîâ³ðíî, ïîâ'ÿ-
çàíèé ç óòâîðåííÿì íåñò³éêîãî ïåðåõ³äíîãî ñòàíó, ÿêèé âêëþ÷àº

Ñèíòåç 2,3,4,6-çàì³ùåíèõ õ³íîë³í³â òà ¿õ á³îëîã³÷í³ âëàñòèâîñò³
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íåñòàá³ëüíèé òðè÷ëåííèé öèêë çà òèïîì ò³¿ðåíà, åêñòðóç³ÿ ñ³ðêè ç
êîòðîãî ïðèçâîäèòü äî ê³íöåâîãî ïðîäóêòó.

Ñåðåä ñó÷àñíèõ ïðîòèñóäîìíèõ çàñîá³â íåìàº í³ îäí³º¿ âèñîêî-
åôåêòèâíî¿ ñïîëóêè óí³âåðñàëüíî¿ ä³¿ [73]. Àâòîðàìè [40, 74] âè-
â÷åíà ïðîòèñóäîìíà àêòèâí³ñòü çà êîðàçîëîâèì òåñòîì ðÿäó ñïî-
ëóê � 2-çàì³ùåíèõ 1,2-äèã³äðîõ³íîë³í-2-îí³â, ³ âñòàíîâëåíà çàëåæ-
í³ñòü ïðîÿâëåííÿ äàíîãî âèäó àêòèâíîñò³ â³ä ñòðóêòóðè.
2-Çàì³ùåí³ 6-R-3-í³òðî-4-àðèëõ³íîë³íè ³ êîíäåíñîâàí³ ãåòåðîöèêëè
íà ¿õ îñíîâ³ [74] âèÿâëÿþòü äîñèòü âèñîêó ïðîòèñóäîìíó àêòèâ-
í³ñòü, ùî ïåðåâèùóº çíà÷åííÿ â êîíòðîëüí³é ãðóï³ òâàðèí â 1,3-2,1
ðàçè (êëîí³êî-òîí³÷í³ ñóäîìè) ³ â 1,4-2,3 ðàçè (òîí³÷íà åêñòåíç³ÿ).
Çà ðåçóëüòàòàìè ðîçðàõóíê³â PASS ³ QSAR ìåòîä³â, ïðîâåäåííÿì
êîíñòðóþâàííÿ ³ â³ðòóàëüíîãî ñêðèí³íãó, ÿê ïîòåíö³éí³ àíòèêîíâó-
ëüñàíòè, íàïðàâëåíèì ñèíòåçîì àâòîðàìè îòðèìàí³ áåíçèë-(6-áðîìî-
3-í³òðî-4-(2-õëîðîôåí³ë)-õ³íîë³í-2-³ë)-àì³í (23 ã), 6-áðîì-3-í³òðî-2-ï³-
ïåðèäèí-4-ôåí³ë-1-³ë-õ³íîë³í (26 à) ³ 2-äîäåöèëîêñè-3-í³òðî-4-ôåí³ë-
6-õëîðîõ³íîë³í (28 á).

Íà ïðèêëàäàõ 3,4,6-òðèçàì³ùåíèõ 1,2-äèã³äðîõ³íîëîí³â-2 (18 à, á,
ã, ä) äèã³äðî-áåíçî[1,4]ä³îêñàí-6-³ë-åòàíîíó (33 ã), 3-ò³îö³àíîõ³íîë³íó
(20 á), âèâ÷åíà àíòèáàêòåð³àëüíà àêòèâí³ñòü ñèíòåçîâàíèõ ïîõ³äíèõ
[75, 76]. ßê òåñò-êóëüòóðè áóëè âèêîðèñòàí³ 18 êîëåêö³éíèõ øòà-
ì³â óìîâíî-ïàòîãåííèõ òà ñàïðîô³òíèõ áàêòåð³é. Ïðåäñòàâíèêè íî-
ðìàëüíî¿ ì³êðîá³îòè � áàêòåð³¿ ðîäó Lactobacillus � âèÿâèëè ðå-
çèñòåíòí³ñòü äî äîñë³äæóâàíèõ ñïîëóê, ùî ìàº ïîçèòèâíå çíà÷åííÿ
äëÿ ïðîÿâó òåðàïåâòè÷íîãî åôåêòó ïðè ë³êóâàíí³ çàõâîðþâàíü øëó-
íêîâî-êèøêîâèõ çàõâîðþâàíü. Äëÿ 2-çàì³ùåíèõ õ³íîë³í³â âèÿâëåíà
ñåëåêòèâíà ä³ÿ íà Staphylococcus aureus ³ Escherichia coli. 1,2-äè-
ã³äðîõ³íîëîí-2 (18 á), åôåêòèâíî ïðèãí³÷óº ð³ñò Escherichia ñoli, ðå-
çèñòåíòíî ñò³éêèì äî (18 á) âèÿâèâñÿ øòàì Staphylococcus aureus,
à íàÿâí³ñòü S-àëê³ëüíîãî çàì³ñíèêà ó ìîëåêóë³ (33 ã) ïîâí³ñòþ
³íã³áóº ð³ñò øòàìó Escherichia ñoli [76, 78]. Âèÿâëåíî 100%-âå ãà-
ëüìóâàííÿ ðîñòó õîëåðíèõ â³áð³îí³â åòàëîííîãî òîêñèãåííîãî øòà-
ìó Vibrio cholerae cholerae 569B ñïîëóêîþ (33 ã). Ïðè äîñë³äæåíí³
âèêîðèñòîâóâàëè 18-òè ãîäèííó àãàðîâó êóëüòóðó 3-õ øòàì³â õîëå-
ðíèõ â³áð³îí³â ç ìóçåþ áàêòåð³àëüíèõ êóëüòóð ÓêðÍÄÏ×².

Òðåáà çàçíà÷èòè, ùî ðîçãëÿíóò³ ó îãëÿä³ ë³òåðàòóðí³ äæåðåëà ðîç-
êðèâàþòü äàëåêî íå âåñü ñèíòåòè÷íèé ïîòåíö³àë öüîãî óí³êàëüíîãî
êëàñó ñïîëóê. Ïîøóê îïòèìàëüíèõ øëÿõ³â ñèíòåçó çàì³ùåíèõ õ³íî-
ë³í³â ³ âèâ÷åííÿ ¿õ âëàñòèâîñòåé º ïåðñïåêòèâíèì íàïðàâëåííÿì äëÿ
äîñë³äæåííÿ. Öå äîçâîëèòü ïåðåéòè äî ö³ëåñïðÿìîâàíîãî ñèíòåçó
ïîõ³äíèõ õ³íîë³íó, ùî ìàþòü âèçíà÷åí³ á³îëîã³÷í³ âëàñòèâîñò³.

Ë³òåðàòóðà

1. Weissberger A., Taylor E. C. The Chemistry of Heterocyclic Compounds. � London: John
Wiley & Sons. � 1982. � Vol. 32. � 899 p.

2. Curd F. H. S., Raison C. G., Rose F. L. Synthetic Antimalarials. Part XVII. Some
Arylaminoalkylaminoquinoline Derivatives // J. Chem. Soc. � 1947. � P. 899�909.

3. Ãåòåðîöèêëè÷åñêèå ñîåäèíåíèÿ / Ïîä ðåä. Ýëüäåðôèëüäà. � Ì.: Ìèð, 1955. � Ò. 4.
� Ñ. 8�263.

Ë. Â. Ãðèùóê



157

4. Îáùàÿ îðãàíè÷åñêàÿ õèìèÿ / Ïîä. ðåä. Ä. Áàðòîíà, Ó. Ä. Îëëèñà. � Ì.: Õèìèÿ. �
1985. � Ò. 8. � Ñ. 196�255.

5. Koenigs W. Synthese des Chinolins aus Allylanilin // Ber. � 1879. � B. 12. � S. 2086.
6. Ramsey V. G., Balavin W. E., Tipson R. S. Studies in the Quinoline Series. VI. Synthesis of

Certain 4-Substituted Quinoline Derivatives // J. Amer. Chem. Soc. � 1947. � Vol. 69,
N 3. � P. 67�69.

7. Doebner O., MillerW. V. Ueber eine dem chinolin homologe Base // Ber. � 1881. � B. 14.
� S. 2812�2817.

8. Friedlaender P., Ostermaier H. Ueber das Carbostyril. II // Ber. � 1882. � B. 15. �
S. 332�338.

9. Friedlaender P. Ueber o-Aminobenzaldehyd // Ber. � 1882. � B. 15. � S. 2572�2575.
10. Buu-Ho¿ by Ng. Ph., Jacquignon P., Loc T. B. Carcinogenic Nitrogen Compounds. Part

XXIV. The Synthesis of Indole and Quinoline Compounds from Cyclic Ketones // J. Chem.
Soc. � 1958. � N 2. � P. 738�740.

11. Clarke E. A., Grundon M. F. The Synthesis of Lunasia Alkaloids. Part I.(±)- Lunacridine
and (±)-Lunacrine // J. Chem. Soc. � 1964. � N 1. � P. 438�445.

12. Jonston K. M. Friedel-Crafts Cyclisations � I. The Influence of Nuclear Substituteds on
the Poli phosphoric Acids-catalised Isomerization of cinnamanilide to 4-phenyl-3,4-
dihydrocarbostyril // Tetrahedron. � 1968 � Vol. 24, N 16. � P. 5595�5600.

13. Øâåõãåéìåð Ì.-Ã. À. Ðåàêöèÿ Ïôèòöèíãåðà // Õèìèÿ ãåòåðîöèêë. ñîåä. � 2004. �
¹ 3. � Ñ. 323�365.

14. Àíòèáàêòåðèàëüíûå ïðåïàðàòû ãðóïïû õèíîëîíêàðáîíîâîé êèñëîòû (îáçîð) /
Ð. Ã. Ãëóøêîâ, È. Á. Ëåâøèí, Í. Á. Ìàð÷åíêî, Å. Í. Ïàäåéñêàÿ // Õèì.-ôàðì. æóðí.
� 1984. � Ò. 18, ¹ 9. � C. 1048�1064.

15. Äÿ÷åíêî Â. Ä., Òêà÷åâ Ð. Ï. Ôóíêöèîíàëüíîçàìåùåííûå àëêîêñèýòèëåíû â ðåàêöèÿõ
ñ íóêëåîôèëüíûìè ðåàãåíòàìè. ×àñòü I. Ñèíòåç øåñòè÷ëåííûõ ãåòåðîöèêëîâ / Æóðí.
îðã. õèìèè. � 2003. � Ò. 39, âûï. 6. � Ñ. 807�842.

16. Ëèòâèíîâ Â. Ï., Êðèâîëûñêî Ñ. Ã., Äÿ÷åíêî Â. Ä. Ñèíòåç è ñâîéñòâà 3-öèàíîïèðèäèí-
2(1Í)õàëüêîãåíîíîâ (îáçîð) // Õèìèÿ ãåòåðîöèêë. ñîåä. � 1999. � ¹ 5. � 579�609.

17. Copolla Cary M. The Chemistry of 4H-3,1-Benzoxazin-4-ones // J. Heterocycl. Chem. �
1999. � Vol. 36, N 3. � P. 563�588.

18. A New, Convenient Synthesis of 3-Amino-4-hydroxy-2-oxo-1,2-dihydroquinoline Derivatives
via 5-(2-Acylaminophenyl)-4-methoxycarbonyl-1,3-oxazoles / K. Matsumoto, M. Suzuki,
N. Yoneda, M. Miyoshi // Synthesis. � 1976. � N 12. � Ð. 805�807.

19. Clemence F., Martret O. Le., Collard J. New Route to Aryl and N-Heteroaryl Derivatives of
4-Hydroxy-3-quinoliecarboxamides // J. Heterocycl. Chem. � 1984. � Vol. 21, N 5. �
P. 1345�1353.

20. Reactions of 2-methyl-1,3-benzoxazin-4-one with active methylene compounds: a new
route to 3-substituted 4-hydroxyquinolin-2(1H)-ones / A. Detsi, V. Bardacos,
J. Markopoulos, O. Igglessi-Markopoulou // J. Chem. Soc. Perkin Trans. I. � 1996. �
Vol. 24, N 1. � P. 2909�2913.

21. 4-Îêñèõèíîëîíû-2. 1. Ýôôåêòèâíûé ñïîñîá ïîëó÷åíèÿ 3-àëêèë-4-îêñèõèíîëîíîâ-2
/ Ï. À. Áåçóãëûé, È. Â. Óêðàèíåö, Â. È. Òðåñêà÷, À. Â. Òóðîâ // Õèìèÿ ãåòåðîöèêë.
ñîåä. � 1991. � ¹ 11. � Ñ. 1533�1534.

22. Çóáêîâ Â. Î. Ñèíòåç ³ ðåàêö³éíà çäàòí³ñòü 3-àöåòèëõ³íîë³í-4-îí³â. Òåçè äîï.
XIX Óêðà¿íñüêî¿ êîíô. ç îðãàí³÷íî¿ õ³ì³¿. � Ëüâ³â. � 2001. � Ñ. 297.

23. 4-Îêñèõèíîëîíû-2. 18. Ñèíòåç è àíòèòèðåîèäíàÿ àêòèâíîñòü 1-R-2-îêñî-3-(4-îêñî-
3Í-õèíàçîëèí-2-èë)-4-ãèäðîêñèõèíîëèíîâ / È. Â. Óêðàèíåö, Ñ. Ã. Òàðàí, Ï. À. Áå-
çóãëûé, Ñ. Í. Êîâàëåíêî, À. Â. Òóðîâ, Í. À. Ìàðóñåíêî // Õèìèÿ ãåòåðîöèêë. ñîåä. �
1993. � ¹ 9. � Ñ. 1223�1226.

24. Äÿ÷åíêî Â. Ä. Ñèíòåç òà âëàñòèâîñò³ íîâèõ ïîõ³äíèõ õ³íîë³íó // Òåçè äîï.
XIX Óêðà¿íñüêî¿ êîíô. ç îðãàí³÷íî¿ õ³ì³¿. � Ëüâ³â. � 2001. � Ñ. 274.

25. Eisch J. J., Dluzniewski T. Mechanism of the Skraup and Doebner-von Miller Quinolines
Syntheses: Cyclization of a,b-Unsaturated N-Aryliminium Salts via 1,3-Diazetidinium
Ion Intermediates // J. Org. Chem. � 1989. � Vol. 54, N 6. � Ð. 1269�1274

26. Back T. G., Parvez M., Wulff J. E. Conjugate Additions of o-Iodoanilines and Methyl
Anthranilates to Acetylenic Sulfones. A New Route to Quinolones Including First

Ñèíòåç 2,3,4,6-çàì³ùåíèõ õ³íîë³í³â òà ¿õ á³îëîã³÷í³ âëàñòèâîñò³



158

Syntheses of Two Alkaloids from the Medicinal Herb Ruta chalepensis // J. Org. Chem.
� 2003. � Vol. 68, N 6. � Ð 2223�2233.

27. Èâàíîâ Ý. È. Ñèíòåç è èçó÷åíèå ñâîéñòâ íåêîòîðûõ íîâûõ èìèäàçîëüíûõ ïðîèçâîä-
íûõ 1,4-äèàçåïèíà è åãî øåñòè÷ëåííûõ àíàëîãîâ: Äèñ... êàíä. õèì. íàóê: 02.00.03.
� Îäåññà, 1980. � 165 ñ.

28. Ñèíòåç íåêîòîðûõ 2,4- è 2,4,6-çàìåùåííûõ õèíîëèíîâ / Ë. Í. Âîñòðîâà, Ý. È. Èâà-
íîâ, Ñ. Ñ. Áàñîê, Ë. Å. Âûñîöêàÿ, Ì. Â. Ãðåíàäåðîâà, À. Ì. Àðëèíñêàÿ // Óêð. õèì.
æóðí. � 1979. � Ò. 45, ¹ 5. � Ñ. 447�450.

29. Ñèíòåç 2,3,4,6-òåòðàçàìåùåííûõ õèíîëèíîâ íà îñíîâå 5-R-2-õëîðàöåòèëàìèíî-áåí-
çîôåíîíîâ / Ý. È. Èâàíîâ, Ë. Â. Ãðèùóê, Ð. Þ. Èâàíîâà, À. Â. Ìàçåïà // Æóðí. îðã.
õèì. � 1999. � Ò. 35, ¹ 12, � Ñ. 1877�1881.

30. New derivatives of 1,2-dihydroquinoline-2-ones / E. I. Ivanov, L. V. Grishchuk,
A. M. Turyanskaya, G. V. Maltzev, R. U. Ivanova // International conf. "Chemistry of
nitrogen containing heterocycles CNH-2006". Kharkiv, � 2006. � Abstract. � P. 74.

31. 5-R-2-õëîðàöåòèëàìèíîáåíçîôåíîíû � íîâûå ðåàãåíòû äëÿ ñèíòåçà ïðîèçâîäíûõ 3-àìè-
íîõèíîëèíà / Ë. Â. Ãðèùóê, Ý. È. Èâàíîâ, À. Â. Ìàçåïà, À. Ì. Òóðÿíñêàÿ, Ð. Þ. Èâà-
íîâà // XV Ìåæäóíàð. íàó÷íî-òåõíè÷åñêàÿ êîíô. "Õèìè÷åñêèå ðåàêòèâû, ðåàãåíòû è
ïðîöåññû ìàëîòîííàæíîé õèìèè" (Ðåàêòèâ-2002). � Óôà, � 2002. � Ñ. 25.

32. Ïðî ñèíòåç 3-çàì³ùåíèõ 1,2-äèã³äðîõ³íîë³í³â / Ë. Â. Ãðèùóê, Ñ. À. Àíäðîíàò³,
Å. ². ²âàíîâ, Â. ª. Êóçüì³í, Ã. Ì. Òóðÿíñüêà // Â³ñíèê Îäåñüêîãî íàö³îíàëüíîãî óí³-
âåðñèòåòó. � 2003. � Ò. 8, ¹ 7. � Ñ. 109�117.

33. A New insight into the Pfitzinger reaction. A facile synthesis of 6-sulfamoylquinoline-
4-carboxylic acids / A. V. Ivachtchenko, A. V. Ilyin, A. V. Khvat, V. V. Kobak,
D. V. Kravchenko, V. M. Kysil, C. T. Williams // Òåçè äîï. ÕÕ Óêðà¿íñüêî¿ êîíô. ç
îðãàí³÷íî¿ õ³ì³¿. � Îäåñà. � 2004. � Ñ. 175.

34. Mammalian topoisomerase II inhibitory activity of 1-cyclopropyl-6,8-difluoro-1,4-dihydro-
7-(2,6-dimethyl-4-pyridinyl)-4-oxo-3-quinoli-ne-carboxylic acid and related derivatives
/ M. Mentland, G. Lesher, M. Reuman, M. Gruett, B. Singh, S. Aldons, S. Aldons, H. Ceter,
J. Rake, S. Coughlin // J. Med. Chem. � 1993. � Vol. 36, N 19. � P. 2801�2809.

35. 7-Aminoquinolines. A Novel Class of Agents Active against Herpesviruses / M. Nasr,
J. C. Drach, S. H. Smith, C. Shipman, J. H. Burckhalter //  J. Med. Chem. � 1988. �
Vol.31, N 7. � P. 1347�1351.

36. Novel Potent and Selective Central 5-HT3 Receptor Ligands Provided with Different
Intrinsic Efficacy. 2. Molecular Basis of the Intrinsic Efficacy of Arylpi perazine
Derivatives at the Central 5-HT3 Receptors / A. Capelli, M. Anzini, S. Vomero, L. Canullo,
L. Mennuni, F. Makovec, E. Doucet, M. Hamon, M. C. Menziani, P. G. Benedetti, G. Bruni,
M. Romeo, G. Giorgi, A. Donati // J. Med. Chem. � 1999. � Vol. 42, N 9. � P. 1556�
1575.

37. 4-Àðèë-3-í³òðî-6-R-2-õëîðõ³íîë³íè òà ïðîäóêòè ¿õ âçàºìîä³¿ ç äåÿêèìè N- ³ S-íóêëå-
îô³ëàìè / Ë. Â. Ãðèùóê, Å. ². ²âàíîâ, Ã. Ì. Òóðÿíñüêà, Ñ. Ï. Êðàñíîùîêà, Ð. Þ. ²âà-
íîâà // Óêð. õ³ì. æóðí. � 2003. � Ò. 69, ¹ 2. � Ñ. 116�119.

38. Ãðèùóê Ë. Â., ²âàíîâ Å. ²., ²âàíîâà Ð. Þ. Ñèíòåç ³ ïåðåòâîðåííÿ 4-àðèë-6-R-3-í³òðî-2-
õëîðõ³íîë³í³â // Ì³æíàð. Êîíô. "Õ³ì³ÿ àçîòîâì³ñíèõ ãåòåðîöèêë³â (ÕÀÃ � 2000)".
� Õàðê³â, � 2000. � Ñ. 173.

39. Ïîçàåêñïåðèìåíòàëüíèé ñêðèí³íã á³îëîã³÷íî àêòèâíèõ ïîõ³äíèõ 1,2-äèã³äðîõ³íîë³í-
2-îí³â çà äîïîìîãîþ êîìï'þòåðíî¿ ñèñòåìè PASS / Â. ª. Êóçüì³í, Ë. Â. Ãðèùóê,
Å. ². ²âàíîâ, Í. Î. ªëèíñüêà, ². Â. Ôàá³ÿíñüêà, Ã. Ì. Òóðÿíñüêà // Â³ñíèê Îäåñüêîãî
íàö³îíàëüíîãî óí³âåðñèòåòó. � 2004. � Ò. 9, ¹ 3. � Ñ. 91�99.

40. PASS àíàëèç è áèîëîãè÷åñêàÿ àêòèâíîñòü ïðîèçâîäíûõ 1,2-äèãèäðîõèíîëèí-2-îíà /
Ë. Â. Ãðèùóê, Ý. È. Èâàíîâ, È. À. Êðàâ÷åíêî, Â. Å. Êóçüìèí, Â. Á. Ëàðèîíîâ, À. È. Òàõ-
òàðîâà // XX Óêð. êîíô. ç îðãàí³÷íî¿ õ³ì³¿. � Îäåñà, � 2004. � Ñ. 404.

41. Ñèíòåç è àíòèáàêòåðèàëüíàÿ àêòèâíîñòü 6- è 7-(ôóðèë-2)-1-ýòèë-1,4-äèãèäðî4-îêñî-
õèíîëèí-3-êàðáîíîâûõ êèñëîò / Ð. Ã. Ãëóøêîâ, Å. Â. Àäàìñêàÿ, À. Ô. Îëåéíèê,
Â. À. Ñèëèí, Å. Í. Ïàäåéñêàÿ, Í. Ï. Ñîëîâüåâà // Õèì.- ôàðì. æóðí. � 1986. �
Ò. 20, ¹ 3. � Ñ. 313�317.

42. Ñèíòåç è àìèíèðîâàíèå 1-àëêèë-6-íèòðî-4-îêñî-7-õëîð-1,4-äèãèäðîõèíîëèí-3-êàð-
áî-íîâûõ êèñëîò / Ð. Ã. Ãëóøêîâ, Í. Á. Ìàð÷åíêî, È. Á. Ëåâøèí, Ë. Í. Äðîíîâà //
Õèì.-ôàðì. æóðí. � 1997. � Ò. 31, ¹ 5. � Ñ. 48�52.

Ë. Â. Ãðèùóê



159

43. 4-Îêñè-õèíîëîíû-2. 17. Êîíäåíñàöèÿ Äèêìàíà êàê òåðìè÷åñêè àêòèâèðîâàííûé
ïðîöåññ / È. Â. Óêðàèíåö, Ñ. Ã. Òàðàí, Ï. À. Áåçóãëûé, Î. À. Åâòèôååâà // Õèìèÿ
ãåòåðîöèêë. ñîåä. � 1993. � ¹ 9. � Ñ. 1219�1222.

44. Íàïðàâëåííûé ñèíòåç ôòîðõèíîëîíîâûõ êèñëîò / Ã. À. Ìîêðóøèíà, Ñ. Ã. Àëåêñååâ,
Â. Í. ×àðóøèí, Î. Í. ×óïàõèí // Æóðí. ÂÕÎ. � 1991. � Ò. 36, ¹ 4. � Ñ. 447�455.

45. Ïàäåéñêàÿ Å. Í., ßêîâëåâ Â. Ï. Äèôòîðõèíîëîí ëîìåôëîêñàöèí � àíòèìèêðîáíûé
ïðåïàðàò øèðîêîãî ñïåêòðà äåéñòâèÿ // Àíòèáèîòèêè è õèìèîòåðàïèÿ. � 1998. �
Ò. 43, ¹ 2. � Ñ. 30�39.

46. Áîíäàðåâà Í. Ñ., Áóäàíîâ Ñ. Â. Íîâûå ôòîðõèíîëîíû: îñîáåííîñòè àíòè-ìèêðîáíîãî
äåéñòâèÿ è ôàðìàêîêèíåòèêà // Àíòèáèîòèêè è õèìèîòåðàïèÿ. � 1998. � Ò. 43,
¹ 8. � Ñ. 28�33.

47. ßêîâëåâ Â. Ï. Ñðàâíèòåëüíàÿ ôàðìàêîêèíåòèêà ëîìåôëîêñàöèíà è äðóãèõ ôòîðõè-
íîëîíîâ // Àíòèáèîòèêè è õèìèîòåðàïèÿ. � 1998. � Ò. 43, ¹ 10. � Ñ. 46�52.

48. Ìîêðóøèíà Ã. À., ×àðóøèí Â. Í., ×óïàõèí Î. Í. Âçàèìîñâÿçü ñòðóêòóðû è àíòèáàêòå-
ðèàëüíîé àêòèâíîñòè â ðÿäó ôòîðõèíîëîíîâ (îáçîð) // Õèì.-ôàðì. æóðí. � 1995 �
Ò. 29, ¹ 9. � Ñ. 5�19.

49. Hagen S. E., Domagala J. M. Synthesis of 5-Methyl-4-oxo-quinolinecarboxylic Acids //
J. Heterocycl. Chem. � 1990. � Vol. 27, N 6. � P. 1609�1616.

50. Ñîåäèíåíèÿ ôòîðà: ñèíòåç è ïðèìåíåíèå / Ïîä. ðåä. Í. Èñèêàâû. � Ì. Ìèð. � 1990.
� 403 ñ.

51. Êóíøåíêî Á. Â., Ìîòíÿê Ë. À., Àëåêñååâà Ë. À. Íîâûé ñïîñîá ââåäåíèÿ àòîìà ôòîðà â
àðîìàòè÷åñêîå êîëüöî // Òåçè äîï. XX Óêðà¿íñüêî¿ êîíô.ç îðãàí³÷íî¿ õ³ì³¿. � Îäå-
ñà. � 2004. � Ñ. 240.

52. Synthesis of 5-Fluoro Analogues of Norfloxacin and Ciprofloxacin /  D. B. Moran,
C. B. Ziegler, T. S. Dunne, N. A. Kuck, Y. Lin // J. Med. Chem. � 1989. � Vol. 32, N 6.
� P. 1313�1318.

53. 1-Ethyl-7-[3-[(ethylamino)methyl]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-
quinolino-carboxylic Acid. New Quinolone Antibacterial with Potent Gram-Positive
Aktivity / J. Domagala, C. l. Heifetz, F. M. Thomas, J. B. Nichols // J. Med. Chem. �
1986. � Vol. 29, N 4. � P. 445�448.

54. Fluoronaphthyridines and Quinolones as Antibacterial Agents.2.Synthesis and Structure
� Activity Relationsships of New 1-tert-Butyl 7- Substituted Derivatives /  D. Bouzard,
P. Di Cesare, M. Essiz, J. P. Jacquet, J. R. Kiechel, P. Remuzon, A. Weber, T. Oki,
M. Masuyoshi, R. E. Kessler, J. Fung-Toms, J. Desiderio // J. Med. Chem. � 1990 �
Vol. 33, N 5. � P. 1344�1352.

55. Synthesis and Biological Activity of 5-Alkyl-1,7,8-trisubstituted-6-fluoroquinoline-3-
carboxylic Acids / S. E. Hagen, J. M. Domagala, C. L. Heifetz, J. Johnson // J. Med.
Chem. � 1991 � Vol. 34, N 3. � P. 1155�1161.

56. Íåíàéäåíêî Â. Ã., Ñàíèí À. Â., Áàëåíêîâà Å. Ñ. Ìåòîäû ñèíòåçà a,b-íåïðåäåëüíûõ
òðèôòîðìåòèëêåòîíîâ è èõ èñïîëüçîâàíèå â îðãàíè÷åñêîì ñèíòåçå // Óñïåõè õè-
ìèè. � 1999. � Ò. 68, ¹ 6. � Ñ. 483�505.

57. Cephalosporin 3¢-Quinolone Esters with a Dual Mode of Action / H. A. Albrecht, G. Beskid,
K. Chan, J. G. Christenson, R. Cleeland, K. H. Deitcher, N. H. Georgopapadakou, D. D. Keit,
D. L. Pruess, J. Sepinwall, A. Specian, R. L. Then, M. Weigele, K. F. West, R. Yang //
J. Med. Chem. � 1990. � Vol. 33, N 1. � P. 77�86.

58. Zhang X., Jiang W., Sui Z. Concise Enantioselektive Synthese of Quinolactacins A and B
through Alternative Winterfeldt Oxidation // J. Org. Chem. � 2003. � Vol. 68, Ò 11.
� P. 4523�4526

59. Ñèíòåç è ñâîéñòâà íîâûõ ïðîèçâîäíûõ õèíîëèí-4-êàðáîíîâîé êèñëîòû /
Ì.-Ã. À. Øâåõãåéìåð, Î. À. Óøàêîâà, Í. Í. Êîíäðàøîâà, À. Þ. Áåøè÷åâ // Ìàòåðè-
àëû I Ìåæäóíàðîäíîé Êîíôåðåíöèè "Õèìèÿ è áèîëîãè÷åñêàÿ àêòèâíîñòü àçîòèñòûõ
ãåòåðîöèêëîâ è àëêàëîèäîâ". � Ì. � 2001. � Ò. 1 � Ñ. 340.

60. Mitsos C., Petrou J., Igglessi-Markopoulou O. Synthesis, Crystal Structure and Spectroscopic
Studies of 3-Hydrazono- and 3-Hydroxyiminoquinolin-2-ones // J. Heterocycl. Chem.
� 1999. � Vol. 36, Ò 4. � P. 881�887.

61. Êîëòóíîâ Ê. Þ., Ðåïèíñêàÿ È. Á. Ñóïåðýëåêòðîôèëüíàÿ àêòèâàöèÿ 8-ãèäðîêñèõèíî-
ëèíà â êèñëûõ ñðåäàõ è åãî âçàèìîäåéñòâèå ñî ñëàáûìè íóêëåîôèëàìè // Æóðí.
îðã. õèìèè. � 2002. � Ò. 38, âûï. 3. � Ñ. 457�463.

Ñèíòåç 2,3,4,6-çàì³ùåíèõ õ³íîë³í³â òà ¿õ á³îëîã³÷í³ âëàñòèâîñò³



160

62. Ïîñëåäîâàòåëüíîå çàìåùåíèå àòîìîâ ãàëîãåíà â 4,6-äèãàëîãåíõèíîëèíàõ â ðåàêöè-
ÿõ êðîññ-ñî÷åòàíèÿ ñ àðèëáîðíûìè êèñëîòàìè, êàòàëèçèðóåìûõ êîìïëåêñàìè ïàë-
ëàäèÿ è íèêåëÿ / È. Ï. Áåëåöêàÿ, À. Â. Öâåòêîâ, Ã. Â. Ëàòûøåâ, Í. Â. Ëóêàøåâ //
Æóðí. îðã. õèìèè. � 2003. � Ò. 39, âûï. 11. � Ñ. 1729�1736.

63. Àáó Øàðåõ Àìæàä ²., Óêðà¿íåöü ². Â., Ñèäîðåíêî Ë. Â. Ñèíòåç òà ïðîòèòóáåðêóëüîçí³
âëàñòèâîñò³ 6-ìåòèëáåíçò³àçîë³ë-2-àì³ä³â 1-R-îêñî-4-ã³äðîêñèõ³íîë³í-3-êàðáîíîâèõ
êèñëîò // Òåçè äîï. XIX Óêðà¿íñüêî¿ êîíô. ç îðãàí³÷íî¿ õ³ì³¿. � Ëüâ³â. � 2001. �
Ñ. 298.

64. 4-Îêñèõèíîëîíû-2. 42. Ñèíòåç è áèîëîãè÷åñêèå ñâîéñòâà 1-R-2-îêñî-3-(2Í-1,2,4-áåí-
çîòèàäèàçèí-1,1-äèîêñèä-3-èë)-4-ãèäðîêñèõèíîëè-íîâ / È. Â. Óêðàèíåö, Å. À. Òàðàí,
Î. Â. Ãîðîõîâà, Äæàðàäàò Íèäàëü Àìèí, Ë. Í. Âîðîíèíà, È. Â. Ïîðîõíÿê // Õèìèÿ
ãåòåðîöèêë. ñîåä. � 2000. � ¹ 3. � Ñ. 409�414.

65. 4-Îêñèõèíîëîíû-2. 43. Òåðìîëèç ýòèëîâûõ ýôèðîâ 1-R-2-îêñî-4-ãèäðîêñèõèíîëèí-3-
êàðáîíîâûõ êèñëîò / È. Â. Óêðàèíåö, Å. À. Òàðàí, Î. Â. Øèøêèí, Î. Â. Ãîðîõîâà,
Ñ. Ã. Òàðàí, Äæàðàäàò Íèäàëü Àìèí, À. Â. Òóðîâ // Õèìèÿ ãåòåðîöèêë. ñîåä. �
2000. � ¹ 4. � Ñ. 516�522.

66. Ïàòåíò Óêðà¿íè íà êîðèñíó ìîäåëü 17744. Ñïîñ³á àì³íîàëê³ëóâàííÿ ñïîëóê, ùî
ì³ñòÿòü çâ'ÿçîê ãåòåðîàòîì-ã³äðîãåí³óì / Ñ. À. Ëÿõîâ, Î. Ñ. Êàðïåíêî, Ñ. À. Àíäðî-
íàò³, Ò. Ì. Á³ëà, Ñ. Î. Ôåðíàíäåñ äå Ð³âåñ, Ë. Â. Ãðèùóê, ². Â. Äîðîâñüêèõ. � ¹ u 2006
03582; Çàÿâë. 03.04.06; Îïóáë. 16.10.06; Ñ07Ñ 225/00, Ñ07Ñ 221/00.

67. Synthesis and Biological Pri perties of 4-Substituted Quinolin-2-(1H)-one Analogues /
J. Jung, S. Oh, W. Kim, W. Park, J. Kong, O. Park // J. Heterocycl. Chem. � 2003. �
Vol. 40, N 4. � P. 617�623.

68. Klasek A., Mrkvicka V. 1-Metyl-3-phenyl-3-thiocyanato-1H,3H-quinoline-2,4-dione: A Novel
Thiocyanating Agent // J. Heterocycl. Chem. � 2003. � Vol. 40, N 5. � P. 747�752.

69. Novel Lavendamycin Analogues as Potent HIV-Reverse Transcriptase Ingibitors: Synthesis
and Evaluation of Anti-Reverse Transcriptase Activity of Amide and Ester Analogues of
Lavendamycin / M. Behforouz, Wen Cai, M. G. Stocksdale, J. S. Lucas, Joo Yong Jung,
D. Briero, Aidin Wang, K. S. Katen, N. C. Behforouz // J. Med. Chem. � 2003. �
Vol. 46, N 26. � P. 5773�5780.

70. An unusual transformation of substituted mercaptoquinolines in boiling DMF /
L. V. Grishchuk, E. I. Ivanov, O. V. Shishkin, R. U. Ivanova, I. M. Rakipov //  International
conf. "Chemistry of nitrogen containing heterocycles CNH-2003". � Kharkiv, � 2003.
� Abstract. � P. 167.

71. Sinthesis and antibacterial activity of new 2-RS-quinolines / E. I. Ivanov, L. V. Grishchuk,
A. M. Turyanskaya, D. E. Stepanov, V. P. Lozitsky, V. A. Pushkina, A. V. Mazepa //
International conf. "Chemistry of nitrogen containing heterocycles CNH-2006". Kharkiv,
� 2006. � Abstract. � P. 235.

72. Î ñòðóêòóðå ïðîäóêòîâ òåðìîëèçà íåêîòîðûõ ïðîèçâîäíûõ 2-ìåðêàïòîõèíîëèíîâ â
êèïÿùåì ÄÌÔÀ / Ë. Â. Ãðèùóê, Ý. È. Èâàíîâ, Ð. È. Çóáàòþê, Î. Â. Øèøêèí,
Ð. Þ. Èâàíîâà, È. Ì. Ðàêèïîâ // Óêð. õèì. æóðí. � 2004. � Ò. 70, ¹ 12. � Ñ. 95�
100.

73. Íåêîòîðûå àñïåêòû íàïðàâëåííîãî ïîèñêà àíòèêîíâóëüñàíòîâ (îáçîð) / Â. À. Ôðî-
ëîâñêèé, Þ. Í. Ñòóäíåâ, Ò. À. Ãàðèáîâà, Ò. À. Âîðîíèíà // Õèì.-ôàðì. æóðí. �
2004. � Ò. 38, ¹ 9. � Ñ. 3�15.

74. Ñèíòåç è ïðîòèâîñóäîðîæíàÿ àêòèâíîñòü ïðîèçâîäíûõ 1,2-äèãèäðîõèíîëèí-2-îíà /
Ë. Â. Ãðèùóê, Ý. È. Èâàíîâ, È. À. Êðàâ÷åíêî, Â. Å. Êóçüìèí, À. Ã. Àðòåìåíêî, À. Ì. Òó-
ðÿíñêàÿ // Æóðí.îðãàí. è ôàðì. õèìèè.. � 2007. � (â ïå÷àòè).

75. Ñèíòåç è ñâîéñòâà íîâûõ ïðîèçâîäíûõ õèíîëèíà è êîíäåíñèðîâàííûõ ãåòåðîñèñòåì
íà èõ îñíîâå / Ý. È. Èâàíîâ, Ë. Â. Ãðèùóê, Í. À. Åëèíñêàÿ, È. Â. Ôàáèÿíñêàÿ,
À. Ì. Òóðÿíñêàÿ // XX Óêð. êîíô. ç îðãàí³÷íî¿ õ³ì³¿. � Îäåñà, � 2004. � Ñ. 154.

76. Î ðåçèñòåíòíîñòè óñëîâíî-ïàòîãåííûõ è ñàïðîôèòíûõ áàêòåðèé ê ïðîèçâîäíûì
õèíîëèíà / Ý. È. Èâàíîâ, Ë. Â. Ãðèùóê, Í. À. Åëèíñêàÿ, È. Â. Ôàáèÿíñêàÿ, À. Ì. Òó-
ðÿíñêàÿ // Ìàòåð³àëè IV Óêð. ì³æíàð. íàóêîâî-ïðàêòè÷íî¿ êîíô. ç êë³í³÷íî¿ ôàð-
ìàêîëîã³¿ "Àêòóàëüí³ ïèòàííÿ ôàðìàêîëîã³¿". � Â³ííèöÿ, � 2004. � Ñ. 54�55.

77. Ãðèùóê Ë. Â. 3,4,6-òðèçàì³ùåí³ 1,2-äèã³äðîõ³íîë³í-2-íè ³ ïîõ³äí³ íà ¿õ îñíîâ³: ñèí-
òåç, ñòðóêòóðà, âëàñòèâîñò³: Äèñ� êàíä. Õ³ì. íàóê: 02.00.03. � Îäåñà, 2005. � 126 ñ.

Ë. Â. Ãðèùóê



161

Ë. Â. Ãðèùóê
Îäåññêèé íàöèîíàëüíûé óíèâåðñèòåò èì. È. È. Ìå÷íèêîâà,
êàôåäðà ôàðìàöåâòè÷åñêîé õèìèè,
óë. Äâîðÿíñêàÿ, 2, Îäåññà, 65026, Óêðàèíà.

Ôèçèêî-õèìè÷åñêèé èíñòèòóò èì. Î. Â. Áîãàòñêîãî ÍÀÍ Óêðàèíû,
Ëþñòäîðôñêàÿ äîðîãà, 86, Îäåññà, 65080, Óêðàèíà

ÑÈÍÒÅÇ 2,3,4,6-ÇÀÌÅÙÅÍÍÛÕ ÕÈÍÎËÈÍÎÂ È ÈÕ
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Ðåçþìå
Îáçîð ïîñâÿùåí ñèñòåìàòèçàöèè ìåòîäîâ ñèíòåçà öèêëè÷åñêîé ñèñòåìû õèíî-

ëèíà. Óäåëåíî âíèìàíèå ìåòîäàì ïîëó÷åíèÿ 3,4,6-òðèçàìåùåííûõ 1,2-äèãèäðî-
õèíîëèí-2-îíîâ, èõ 2-õëîð-, 2-ìåðêàïòî-, 2-àìèíî- è 3-àìèíîçàìåùåííûõ ïðîèçâîä-
íûõ. Ïðîàíàëèçèðîâàíû áèîëîãè÷åñêèå ñâîéñòâà ïðîèçâîäíûõ õèíîëèíà, â ÷àñòíî-
ñòè ïðîèçâîäíûõ 1,2-äèãèäðîõèíîëèí-2-îíà.
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ãèäðîõèíîëèí-2-îí, ïðîòèâîñóäîðîæíàÿ àêòèâíîñòü.
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SYNTHESIS OF 2,3,4,6-SUBSTITUTED QUINOLINES AND THEIR
BIOLOGICAL PROPERTIES

Summary
This review is concerned with the synthetic methodology for the preparation of

quinoline derivatives. Data on the synthesis of 3,4,6-trisubstituted 1,2-dihydroquinoline-
2-ones and their 2-chloro-, 2-mercapto-, 2-amino- and 3-aminosubstituted derivatives
have been classified. Biological properties of quinoline derivatives (in particular for
1,2-dihydroquinoline-2-one) has been evaluated.

Keywords: synthesis, biological properties, substituted quinoline, 1,2-dihydroquinoline-
2-one, anticonvulsant activity.
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