
25

Synthesis of 4-(1',3'-dioxo-2',3'-dihydro-1H-benzo[de]isoquinolin-2'-yl)-2-butenoic acid and its phenacyl
esters

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2019, No. 2, pp. 25-29

© Í.Â. Ñ³ìóðîâà, ².Â. Ïîïîâà, Â.Ì. Áðèöóí, 2019

ÓÄÊ 547.657:547.652

Í.Â. Ñ³ìóðîâà a, ².Â. Ïîïîâà a, Â.Ì. Áðèöóí b

ÑÈÍÒÅÇ 4-(1',3'-Ä²ÎÊÑÎ-2',3'-ÄÈÃ²ÄÐÎ-1Í-ÁÅÍÇÎ[DE]²ÇÎÕ²ÍÎË²Í-2'-¯Ë)-2-
ÁÓÒÅÍÎÂÎ¯ ÊÈÑËÎÒÈ ÒÀ ¯¯ ÔÅÍÀÖÈËÎÂÈÕ ÅÑÒÅÐ²Â

a Íàö³îíàëüíèé óí³âåðñèòåò õàð÷îâèõ òåõíîëîã³é, ì. Êè¿â
b Äåðæàâíà óñòàíîâà «²íñòèòóò ãðîìàäñüêîãî çäîðîâ’ÿ ³ì. Î.Ì. Ìàðçåºâà

Íàö³îíàëüíî¿ àêàäåì³¿ ìåäè÷íèõ íàóê Óêðà¿íè», ì. Êè¿â

Ïîõ³äí³ 1,8-íàôòàëåíäèêàðáîíîâ¿ êèñëîòè çíàéøëè çàñòîñóâàííÿ ÿê ëþì³íîôîðè,

ôëóîðåñöåíòí³ áàðâíèêè, à òàêîæ çàðåêîìåíäóâàëè ñåáå ÿê á³îëîã³÷íî àêòèâí³ ðå-

÷îâèíè ç øèðîêèì ñïåêòðîì ä³¿. Íà ñüîãîäí³øí³é äåíü çä³éñíþþòüñÿ äîñë³äæåííÿ

ÿê ñòîñîâíî ñèíòåçó íîâèõ ïîõ³äíèõ 2,3-äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-1,3-ä³îíó,

òàê ³ ùîäî ïîøóêó íîâèõ âèä³â ¿õ àêòèâíîñò³ ³ ñôåð çàñòîñóâàííÿ. Â äàí³é ðîáîò³

íàìè çíàéäåíî óìîâè ðåàêö³¿ 1,8-íàôòàëåâîãî àíã³äðèäó ç 1,1-äèìåòîêñè-2-àì³íî-

åòàíîì, ùî äîçâîëèëî îäåðæàòè ïðîäóêò êîíäåíñàö³¿ ç âèñîêèì âèõîäîì. Íèçêîþ

ïîñë³äîâíèõ ðåàêö³é â³í áóâ ïåðåòâîðåíèé â 2-(1',3'-ä³îêñî-2',3'-äèã³äðî-1Í-

áåíçî[de]³çîõ³íîë³í-2'-³ë)àöåòàëüäåã³ä. Çà ñõåìîþ ðåàêö³¿ Êíåâåíàãåëÿ âêàçàíèé

àëüäåã³ä ââåäåíèé â êîíäåíñàö³þ ç ìàëîíîâîþ êèñëîòîþ, ùî äîçâîëèëî îäåðæàòè

íåâ³äîìó ðàí³øå ïîõ³äíó íàôòàë³ì³äó. Ó ëóæíîìó ñåðåäîâèù³ îäåðæàíà íàìè 4-

(1',3'-ä³îêñî-2',3'-äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-2'-³ë)-2-áóòåíîâà êèñëîòà ëåãêî

ðåàãóº ç 1-àðèë-1-(áðîììåòèë)êåòîíàìè ç óòâîðåííÿì ôåíàöèëîâèõ åñòåð³â, ÿê³

ìîæóòü áóòè ñòàðòîâèìè ðåàãåíòàìè äëÿ ñèíòåçó íèçêè íîâèõ ãåòåðîöèêë³÷íèõ ñïî-

ëóê. ²äåíòèô³êàö³þ îäåðæàíèõ ïðîäóêò³â âèêîíóâàëè çà äîïîìîãîþ ñïåêòðîñêîï³¿

ßÌÐ 1Í, à ¿õ ñêëàä ï³äòâåðäæåíèé äàíèìè åëåìåíòíîãî àíàë³çó. Ðåçóëüòàòè äàíèõ

äîñë³äæåíü ìîæóòü áóòè âèêîðèñòàí³ â ñèíòåòè÷í³é ïðàêòèö³, à òàêîæ äëÿ ïîäàëü-

øîãî âèâ÷åííÿ á³îëîã³÷íî¿ àêòèâíîñò³ ñèíòåçîâàíèõ ñïîëóê.

Êëþ÷îâ³ ñëîâà: ñèíòåç, íàôòàëåâèé àíã³äðèä, 1,1-äèìåòîêñè-2-àì³íîåòàí, êîíäåí-

ñàö³ÿ Êíåâåíàãåëÿ, 4-(1',3'-ä³îêñî-2',3'-äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-2'-¿ë)-2-áó-

òåíîâà êèñëîòà, ôåíàöèëîâèé åñòåð.
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Ñåðåä ïîõ³äíèõ àì³äó 1,8-íàôòàëåíäèêàð-
áîíîâî¿ êèñëîòè (2,3-äèã³äðî-1Í-áåíçî[de]-³çî-
õ³íîë³í-1,3-ä³îíè) çíàéäåí³ òà âïðîâàäæåí³ ó
ïðàêòèêó ñïîëóêè ç îðèã³íàëüíèìè ôîòîô³çè-
÷íèìè, ôëóîðåñöåíòíèìè òà åëåêòðîõ³ì³÷íèìè
âëàñòèâîñòÿìè [1–7]. Çîêðåìà, N-çàì³ùåí³ 1,8-
íàôòàë³ì³äè çàïðîïîíîâàí³ äëÿ âèêîðèñòàííÿ ÿê
âíóòð³øíüîêë³òèíí³ òà ì³æêë³òèíí³ ðÍ-ñåíñîðè
[4] ³ ôëóîðåñöåíòí³ áàðâíèêè-çîíäè äëÿ ôàðáó-
âàííÿ ì³òîõîíäð³é [7]. Òàêîæ â³äîìî, ùî 2,3-
äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-1,3-ä³îíè âèÿâ-
ëÿþòü ð³çíîá³÷íó á³îëîã³÷íó àêòèâí³ñòü, çîêðå-
ìà ãåðá³öèäíó [8], öèòîñòàòè÷íó [9], ïðîÿâëÿ-
þòü ³íã³á³òîðíèé åôåêò ùîäî ïåâíèõ ôåðìåíò³â

(dynI-GTPase) [10]. Äîäàòêîâîþ ïåðåâàãîþ ñïî-
ëóê öüîãî êëàñó º äîñòàòíüî íèçüêà òîêñè÷í³ñòü
äëÿ òåïëîêðîâíèõ òâàðèí (ËÄ>1000 ìã/êã) [8].

Òîìó ïîøóê íîâèõ ïîõ³äíèõ 2,3-äèã³äðî-1Í-
áåíçî[de]³çîõ³íîë³í-1,3-ä³îíó òà âèâ÷åííÿ ¿õ âëà-
ñòèâîñòåé º âàæëèâèì çàâäàííÿì äëÿ ñèíòåòè-
÷íî¿ îðãàí³÷íî¿ õ³ì³¿.

Åêñïåðèìåíòàëüíà ÷àñòèíà

Óñ³ ðîç÷èííèêè òà îðãàí³÷í³ îñíîâè âèêî-
ðèñòîâóâàëèñü ï³ñëÿ äîäàòêîâîãî î÷èùåííÿ òà
îñóøóâàííÿ ñòàíäàðòíèìè ìåòîäàìè. Ñïåêòðè
ßÌÐ 1Í ðå÷îâèí â ðîç÷èí³ ÄÌÑÎ-d6 àáî àöåòî-
íó-d6, çàðåºñòðîâàí³ íà ïðèëàä³ «Varian VXR-300»,
ðîáî÷à ÷àñòîòà – 300 ÌÃö, âíóòð³øí³é ñòàíäàðò
– ÒÌÑ
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Ñèíòåç 2-(2',2'-äèìåòîêñèåòèë)-2,3-äèã³äðî-
1Í-áåíçî[de]³çîõ³íîë³í-1,3-ä³îíó (III)

Ñóì³ø 3,96 ã (0,02 ìîëü) íàôòàëåâîãî àíã³-
äðèäó (I) ³ 2,21 ã (0,021 ìîëü) 1,1-äèìåòîêñè-2-
àì³íîåòàíó (II) â 22 ìë ÄÌÑÎ êèï’ÿòÿòü ïðîòÿ-
ãîì 2 ãîä, ï³ñëÿ ÷îãî îõîëîäæóþòü. Äî ðîç÷èíó
äîäàþòü 200 ìë âîäè, âèòðèìóþòü 24 ãîä ïðè
50Ñ. Îñàä, ùî óòâîðèâñÿ, â³äô³ëüòðîâóþòü ³ âè-
ñóøóþòü. Âèõ³ä 4,90 ã (86%), Tïë. 118–1200Ñ (ç
åòàíîëó). Ñïåêòð ßÌÐ 1Í (àöåòîí-d6, , ì.÷.):
3,35 (6Í, ñ, 2CH3Î), 4,29 (2Í, ä, CH2, J=5,7 Ãö),
4,87 (1Í, ò, ÑÍ, J=5,7 Ãö), 7,83–7,88 (2Í, ì,
Íàðîì), 8,39 (1Í, ì, Íàðîì), 8,42 (1Í, ì, Íàðîì),
8,53 (1Í, ì, Íàðîì), 8,55 (1Í, ì, Íàðîì). Çíàéäåíî,
%: Ñ 67,39; Í 5,54; N 5,07. Ñ16Í15NÎ4. Îá÷èñëå-
íî, %: Ñ 67,36; Í 5,30; N 4,91.

Ñèíòåç 2-(1',3'-ä³îêñî-2',3'-äèã³äðî-1Í-
áåíçî[de]³çîõ³íîë³í-2'-¿ë)àöåòàëüäåã³äó (IV)

5,7 ã (0,02 ìîëü) 1Í-áåíçî[de]³çîõ³íîë³í-1,3-
ä³îíó (III) êèï’ÿòÿòü ó ðîç÷èí³ 100 ìë åòàíîëó ç
äîäàâàííÿì 6 ìë êîíöåíòðîâàíî¿ H2SO4 ïðîòÿ-
ãîì 6 ãîäèí, îõîëîäæóþòü ³ äîäàþòü 200 ìë âîäè.
Îñàä, ùî óòâîðèâñÿ, â³äô³ëüòðîâóþòü ³ âèñóøó-
þòü. Âèõ³ä 3,35 ã (70%), Tïë.. 144–1470Ñ (ç í³òðî-
ìåòàíó). Ñïåêòð ßÌÐ 1Í (ÄÌÑÎ-d6, , ì.÷.): 4,65
(2Í, ä, CH2, J=5,5 Ãö), 7,81–7,86 (2Í, ì, Íàðîì),
8,41–8,50 (4Í, ì, Íàðîì), 9,51 (1Í, ò, ÑÍ=O, J=5,5
Ãö). Çíàéäåíî, %: Ñ 70,56; Í 4,03; N 5,59;
Ñ14Í9NÎ3. Îá÷èñëåíî, %: Ñ 70,29; Í 3,79; N 5,85.

Ñèíòåç 4-(1',3'-ä³îêñî-2',3'-äèã³äðî-1Í-
áåíçî[de]³çîõ³íîë³í-2'-¿ë)-2-áóòåíîâî¿ êèñëîòè (VI)

Ðîç÷èí 2,39 ã (0,01 ìîëü) 1Í-
áåíçî[de]³çîõ³íîë³í-1,3-ä³îíó (IV), 1,56 ã (0,015
ìîëü) ìàëîíîâî¿ êèñëîòè (V) â 30 ìë åòàíîëó, 10
ìë ï³ðèäèíó ³ 1 ìë ï³ïåðèäèíó êèï’ÿòÿòü ïðîòÿ-
ãîì 7 ãîä, îõîëîäæóþòü äî ê³ìíàòíî¿ òåìïåðàòó-
ðè òà äîäàþòü 100 ìë âîäè. Îñàä, ùî óòâîðèâñÿ,
â³äô³ëüòðîâóþòü ³ âèñóøóþòü. Âèõ³ä 1,88 ã (67%),
Tïë. 250–2530Ñ (ç áåíçîí³òðèëó). Ñïåêòð ßÌÐ 1Í
(ÄÌÑÎ-d6, , ì.÷.): 4,82 (2Í, ää, 4-ÑÍ2, J1=5,4
Ãö, J2=1,5 Ãö), 5,83 (1Í, ä, 2-ÑÍ=, J=15,3 Ãö),
6,91 (1Í, äò, 3-ÑÍ=, J1=15,3 Ãö, J2=5,4 Ãö), 7,83–
7,89 (2Í, ì, Íàðîì), 8,43–8,51 (4Í, ì, Íàðîì), 12,20
(1Í, óø.ñ, ÑÎÎÍ). Çíàéäåíî, %: Ñ 68,12; Í 4,10;
N 5,06; Ñ16Í11NÎ4. Îá÷èñëåíî, %: Ñ 68,33; Í
3,94; N 4,98.

Ñèíòåç ôåíàöèëîâèõ åñòåð³â 4-(1',3'-ä³îêñî-
2',3'-äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-2'-¿ë)-2-áóòå-
íîâî¿ êèñëîòè (VIIIà-c) (çàãàëüíà ìåòîäèêà)

Ðîç÷èí 1,41 ã (0,005 ìîëü) 1Í-
áåíçî[de]³çîõ³íîë³í-1,3-ä³îíó (VI), 0,2 ã (0,005
ìîëü) NaOH ³ 0,005 ìîëü ôåíàöèëáðîì³äó (VIIà–
c) â 50 ìë åòàíîëó êèï’ÿòÿòü ïðîòÿãîì 3 ãîä.
Îõîëîäæóþòü ³ äîäàþòü 100 ìë âîäè. Îñàä, ùî

óòîðèâñÿ, â³äô³ëüòðîâóþòü ³ âèñóøóþòü.
Ôåíàöèëîâèé åñòåð 4-(1',3'-ä³îêñî-2',3'-äèã³-

äðî-1Í-áåíçî[de]³çîõ³íîë³í-2'-¿ë)-2-áóòåíîâî¿ êèñ-
ëîòè (VIIIà)

Âèõ³ä 1,3 ã (65%), Tïë. 174–1760Ñ (ç îöòîâî¿
êèñëîòè). Ñïåêòð ßÌÐ 1Í (ÄÌÑÎ-d6, , ì.÷.):
4,88 (2Í, ää, (4-ÑÍ2), J1=4,6 Ãö, J2=1,6 Ãö), 5,54
(2Í, ñ, ÑÍ2ÑÎ), 6,09 (1Í, ä, 2-ÑÍ=, J=15,9 Ãö),
7,11 (1Í, äò, 3-ÑÍ=, J1=15,9 Ãö, J2=4,8 Ãö), 7,53–
7,58 (2Í, ì, Íàðîì), 7,69 (1Í, ì, Íàðîì), 7,85–7,97
(4Í, ì, Íàðîì), 8,46–8,52 (4Í, ì, Íàðîì). Çíàéäå-
íî, %: Ñ 71,99; Í 4,51; N 3,46; Ñ24Í17NÎ5. Îá-
÷èñëåíî, %: Ñ 72,17; Í 4,29; N 3,51.

ïàðà-Õëîðôåíàöèëîâèé åñòåð 4-(1',3'-ä³îêñî-
2',3'-äèã³äðî-1Í-áåíçî[de]�³çîõ³íîë³í-2'-¿ë)-2-áóòå-
íîâî¿ êèñëîòè (VIIIb)

Âèõ³ä 1,37 ã (63%), Tïë. 169–1720Ñ (ç îöòî-
âî¿ êèñëîòè). Ñïåêòð ßÌÐ 1Í (ÄÌÑÎ-d6, , ì.÷.):
4,89 (2Í, ää, (4-ÑÍ2), J1=4,7 Ãö, J2=1,6 Ãö), 5,52
(2Í, ñ, ÑÍ2ÑÎ), 6,10 (1Í, ä, 2-ÑÍ=, J=15,8 Ãö),
7,10 (1Í, äò, 3-ÑÍ=, J1=15,8 Ãö, J2=4,7 Ãö), 7,61
(2Í, ä, ïàðà-ÑlÑ6Í4, J=8,7 Ãö), 7,88 (2Í, ì, Íàðîì),
7,95–7,98 (2Í, ì, Íàðîì), 8,46–8,52 (4Í, ì, Íàðîì).
Çíàéäåíî, %: Ñ 66,57; Í 3,61; N 3,48;
Ñ24Í16ClNÎ5. Îá÷èñëåíî, %: Ñ 66,44; Í 3,72; N
3,23.

ïàðà-Ôëóîðôåíàöèëîâèé åñòåð 4-(1',3'-ä³îê-
ñî-2',3'-äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-2'-¿ë)-2-áó-
òåíîâî¿ êèñëîòè (VIIIc)

Âèõ³ä 1,27 ã (61%), Tïë.163–1650Ñ (ç îöòîâî¿
êèñëîòè). Ñïåêòð ßÌÐ 1Í (ÄÌÑÎ-d6, , ì.÷.):
4,88 (2Í, ää, (4-ÑÍ2), J1=4,6 Ãö, J2=1,5 Ãö), 5,53
(2Í, ñ, ÑÍ2ÑÎ), 6,09 (1Í, ä, 2-ÑÍ=, J=15,9 Ãö),
7,12 (1Í, äò, 3-ÑÍ=, J1=15,9 Ãö, J2=4,6 Ãö), 7,39
(2Í, ì, ïàðà-FÑ6Í4), 7,86–7,91 (2Í, ì, Íàðîì),
8,02–8,07 (2Í, ì, Íàðîì), 8,46–8,53 (4Í, ì, Íàðîì).
Çíàéäåíî, %: Ñ 68,85; Í 3,96; N 3,42; Ñ24Í16FNÎ5.
Îá÷èñëåíî, %: Ñ 69,06; Í 3,86; N 3,36.

Ðåçóëüòàòè òà îáãîâîðåííÿ

Äàíà ðîáîòà º ïðîäîâæåííÿì íàøèõ äîñ-
ë³äæåíü ç õ³ì³¿ òà ô³ç³îëîã³÷íî¿ ä³¿ 1,8-íàôòàë³ì³ä³â
[8,11]. Ìè âñòàíîâèëè, ùî íàôòàëåâèé àíã³äðèä
I ðåàãóº ç 1,1-äèìåòîêñè-2-àì³íîåòàíîì II ç óò-
âîðåííÿì 2-(2',2'-äèìåòîêñèåòèë)-2,3-äèã³äðî-
1Í-áåíçî[de]³çîõ³íîë³í-1,3-ä³îíó III. Ðåàêö³ÿ
ïåðåá³ãàº ïðè íàãð³âàíí³ äî êèï³ííÿ â äèìåòèë-
ñóëüôîêñèä³ (ÄÌÑÎ) ïðîòÿãîì 2 ãîäèí, âèõ³ä
ñïîëóêè III ñÿãàº 86%. Çàñòîñóâàííÿ ðîç÷èííèê³â
ç á³ëüø íèçüêîþ òåìïåðàòóðîþ êèï³ííÿ (³çîï-
ðîïàíîë, äèìåòèëôîðìàì³ä) âåäå äî çíà÷íîãî
çíèæåííÿ âèõîäó ö³ëüîâîãî ïðîäóêòó ðåàêö³¿.

Ñïîëóêà III º çàì³ùåíèì àöåòàëåì, òîáòî
Î,Î’-àëêèëüîâàíèì àëüäåã³äîì. Òîìó çà íàÿâ-
íîñò³ ñóëüôàòíî¿ êèñëîòè áåíçî[de]³çîõ³íîë³í-1,3-
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ä³îí III â ðåçóëüòàò³ ã³äðîë³çó òðàíñôîðìóºòüñÿ
äî 2-(1',3'-äèîêñî-2',3'-äèã³äðî-1Í-áåíçî[de]-³çî-
õ³íîë³í-2'-¿ë)àöåòàëüäåã³äó IV (ñõåìà 1).

Îñòàíí³é, ïîä³áíî âñ³ì àëüäåã³äàì, º ðåàê-
ö³éíîçäàòíîþ ñïîëóêîþ. Çîêðåìà, ìè ââåëè çà-
ì³ùåíèé àöåòàëüäåã³ä IV â êîíäåíñàö³þ ç ìàëî-
íîâîþ êèñëîòîþ V çà ñõåìîþ ðåàêö³¿ Êíåâåíà-
ãåëÿ, ùî äîçâîëèëî îäåðæàòè 4-(1',3'-ä³îêñî-2',3'-
äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-2'-¿ë)-2-áóòåíîâó
êèñëîòó VI (ñõåìà 2). Àíàë³ç âåëè÷èí ÊÑÑÂ â³öè-
íàëüíèõ ïðîòîí³â Í-2 ³ Í-3 2-áóòåíîâî¿ êèñëî-
òè VI ó ñïåêòð³ ßÌÐ1Í (J=15,3 Ãö) ñâ³ä÷èòü, ùî
âîíè çíàõîäÿòüñÿ ó òðàíñ-ïîëîæåíí³ â³äíîñíî
ïîäâ³éíîãî çâ’ÿçêó [12].

Ðåàêö³ºþ êèñëîòè VI ç 1-àðèë-1-(áðîììå-
òèë)êåòîíàìè VIIa–c â ëóæíîìó ñåðåäîâèù³
íàìè áóëè ñèíòåçîâàí³ íåâ³äîì³ ðàí³øå ôåíà-
öèëîâ³ åñòåðè VIIIa–c, ÿê³ ì³ñòÿòü ôàðìàêîôîð-
íèé íàôòàë³ì³äíèé ôðàãìåíò. Âèõîäè ôåíàöè-
ëîâèõ åñòåð³â VIIIa–c ñòàíîâëÿòü 61–65%. Âîíè
ìîæóòü áóòè çàñòîñîâàí³ ÿê ïðåêóðñîðè â äè-
çàéí³ íîâèõ ãåòåðîöèêë³÷íèõ ñïîëóê, à òàêîæ äëÿ
ïîäàëüøèõ á³îëîã³÷íèõ äîñë³äæåíü. Áóäîâà âñ³õ

îòðèìàíèõ ñïîëóê ï³äòâåðäæåíà ñïåêòðàìè ßÌÐ
1Í, à ñêëàä – äàíèìè åëåìåíòíîãî àíàë³çó.

Âèñíîâêè

Çíàéäåíî óìîâè äëÿ êîíäåíñàö³¿ íàôòàëå-
âîãî àíã³äðèäó ç 1,1-äèìåòîêñè-2-àì³íîåòàíîì ³
ã³äðîë³çó ïðîì³æíîãî 2-(2',2'-äèìåòîêñèåòèë)-2,3-
äèã³äðî-1Í-áåíçî[de]-³çîõ³íîë³í-1,3-ä³îíó äî 2-
(1',3'-ä³îêñî-2',3'-äèã³äðî-1Í-áåíçî[de]³çîõ³íîë³í-
2'-¿ë)-àöåòàëüäåã³äó. Îòðèìàíèé àëüäåã³ä º ñòàð-
òîâèì ðåàãåíòîì äëÿ ñèíòåçó çà ñõåìîþ ðåàêö³¿
Êíåâåíàãåëÿ 4-(1',3'-ä³îêñî-2',3'-äèã³äðî-1Í-
áåíçî[de]³çîõ³íîë³í-2'-¿ë)-2-áóòåíîâî¿ êèñëîòè,
ÿêà â ëóæíîìó ñåðåäîâèù³ ëåãêî ðåàãóº ç 1-àðèë-
1-(áðîììåòèë)êåòîíàìè ç óòâîðåííÿì ôåíàöè-
ëîâèõ åñòåð³â – ïåðñïåêòèâíèõ ñèíòîí³â äëÿ
ñèíòåçó íîâèõ ãåòåðîöèêë³÷íèõ ñïîëóê.

Ñòðóêòóðà ïðîäóêò³â ðåàêö³¿ ï³äòâåðäæåíà
äàíèìè ñïåêòðîñêîï³¿ ßÌÐ 1Í, à ñêëàä – äàíè-
ìè åëåìåíòíîãî àíàë³çó. Íîâ³, íåâ³äîì³ ðàí³øå
ñïîëóêè, îäåðæàí³ â õîä³ åêñïåðèìåíòàëüíèõ
äîñë³äæåíü, ïåðñïåêòèâí³ äëÿ ïîäàëüøîãî âèâ-
÷åííÿ á³îëîã³÷íî¿ àêòèâíîñò³.
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SYNTHESIS OF 4-(1',3'-DIOXO-2',3'-DIHYDRO-1H-
BENZO[DE]ISOQUINOLIN-2'-YL)-2-BUTENOIC ACID
AND ITS PHENACYL ESTERS

N.V. Simurova a, *, I.V. Popova a, V.M. Britsun b

a National University of Food Technologies, Kyiv, Ukraine
b O.M. Marzeiev Institute for Public Health of the National
Academy of Medical Science of Ukraine, Kyiv, Ukraine

* e-mail: n.v.simurova@gmail.com

The derivatives of 1,8-naphthalene dicarboxylic acid are used
as luminescent material, fluorescent dyes and biologically active
substances with a wide range of application. This research is devoted
to the study of chemical transformations of 1,8-naphthalimides. We
determined suitable conditions for the condensation reaction between
1,8-naphthalic anhydride and 1,1-dimethoxy-2-aminoethane with
a high yield. The condensation product was transformed into
2-(1',3'-dioxo-2',3'-dihydro-1H-benzo[de]isoquinolin-2'-yl)
acetaldehyde by a series of chemical reaction. According to the
Knoevenagel’s method, the synthesized aldehyde was introduced into
the reaction with malonic acid which allowed obtaining a previously
unknown derivative of naphthalimide. In an alkaline medium,
4-(1',3'-dioxo-2',3'-dihydro-1H-benzo[de]isoquinolin-2'-yl)-2-
butenoic acid easily reacts with various 1-aryl-1-(bromomethyl)-
ketones to form phenacyl ethers those can be used as starting reagents
in the synthesis of a number of new heterocyclic compounds. The
identification of the obtained products was performed by NMR 1H
spectroscopy; the chemical compositions were confirmed by elemental
analysis data. Our findings can be used in synthetic practice and in
further studies of biological activity of the compounds obtained.

Keywords: synthesis; naphthalic anhydride; 1,1-dimethoxy-
2-aminoethane; Knoevenagel condensation; 4-(1',3'-dioxo-2',3'-
dihydro-1H-benzo[de]isoquinolin-2'-yl)-2-butenoic acid;
phenacyl ether.
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