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ÄÂÍÇ «Óêðà¿íñüêèé äåðæàâíèé õ³ì³êî-òåõíîëîã³÷íèé óí³âåðñèòåò», ì. Äí³ïðî, Óêðà¿íà

Ïðè äîñë³äæåíí³ ôîðì³ëþâàííÿ ãåì³íàëüíî¿ ñèñòåìè N1–Ñ2–Î3 ñï³ðî-3,1-áåíçî-

êñàçèí³â âñòàíîâëåíî, ùî ïðè âçàºìîä³¿ ç åêâ³âàëåíòíîþ ê³ëüê³ñòþ ðåàãåíòó Â³ëüñìà-

éºðà-Õààêà çà ê³ìíàòíî¿ òåìïåðàòóðè ïðîòÿãîì 30 õâèëèí âîíè ïåðåãðóïîâóþòüñÿ

ó ã³äðîàêðèäîíè ç ê³ëüê³ñíèì âèõîäîì. ßêùî âèêîðèñòîâóâàòè òðèêðàòíèé íàäëè-

øîê ðåàãåíòó Â³ëüñìàéºðà-Õààêà çà ê³ìíàòíî¿ òåìïåðàòóðè ïðîòÿãîì 1 ãîäèíè óò-

âîðþþòüñÿ õëîðïîõ³äí³ ã³äðîàêðèäèíó òàêîæ ç ê³ëüê³ñíèì âèõîäîì. Íåîáõ³äíî çàç-

íà÷èòè, ùî äî öüîãî ÷àñó ã³äðîàêðèäîíè âèä³ëÿëè ëèøå ÿê ïîá³÷í³ ïðîäóêòè ç

íèçüêèì âèõîäîì. Ïðî ïåðåãðóïóâàííÿ êàðáîíîâîãî ñêåëåòó ñâ³ä÷èòü â³äñóòí³ñòü

ñèãíàëó âóçëîâîãî àòîìà êàðáîíó Ñ–2 ó ñïåêòðàõ ßÌÐ 13Ñ ïðîäóêò³â íà â³äì³íó â³ä

âèõ³äíèõ ñïîëóê, äå ñèãíàë Ñ–2 â³äïîâ³äàº õ³ì³÷íîìó çñóâó 89,1–89,2 ì.÷. Õ³ì³ÿ

àêðèäèí³â ïåðñïåêòèâíà ÷åðåç á³îëîã³÷íó àêòèâí³ñòü ñïîëóê äàíîãî êëàñó. Íàïðè-

êëàä, õëîðïîõ³äí³ ã³äðîàêðèäèí³â º êëþ÷îâèìè ³íòåðìåä³àòàìè ó ñèíòåç³ ìîíîìåð-

íèõ òà äèìåðíèõ ïîõ³äíèõ Òàêðèíó, ÿê³ çàñòîñîâóþòüñÿ ó ÿêîñò³ ³íã³á³òîð³â àöåòèë-

õîë³íåñòåðàçè ïðè ë³êóâàíí³ õâîðîáè Àëüöãåéìåðà.

Êëþ÷îâ³ ñëîâà: ïåðåãðóïóâàííÿ, ðåàãåíò Â³ëüñìàéºðà-Õààêà, 3,1-áåíçîêñàçèíè,

ïîõ³äí³ ã³äðîàêðèäèíó, ³íã³á³òîðè àöåòèëõîë³íåñòåðàçè.
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Âñòóï
Ó íàøèõ ïîïåðåäí³õ äîñë³äæåííÿõ ïðè âèâ-

÷åíí³ íîâîãî ïåðåãðóïóâàííÿ ñï³ðîï³ðèì³äèí³â
ï³ä ä³ºþ ðåàãåíòó Â³ëüñìàéºðà-Õààêà áóëî
â³äêðèòî ñèíòåòè÷íèé øëÿõ ñèíòåçó ðàí³øå âàæ-
êîäîñòóïíèõ ïîõ³äíèõ àêðèäèíó [1,2], õ³íîë³íó ³
áåíçîò³àçèíó [3]. Çóñèëëÿ áàãàòüîõ äîñë³äíèê³â
ñïðÿìîâàíî íà ïîøóê íîâèõ ïðåïàðàò³â ñåðåä
ïîõ³äíèõ àêðèäèí³â, ç âèùèìè ïîêàçíèêàìè
ôàðìàêîëîã³÷íî¿ àêòèâíîñò³ òà ìåíøîþ òîêñè-
÷í³ñòþ çà ³ñíóþ÷³ àíàëîãè [4–7]. Ðîçøèðåííÿ
ïðèêëàä³â ïåðåãðóïóâàííÿ íà ³íøèõ ìîäåëüíèõ
ñïîëóêàõ, ïîõ³äíèõ 1,3-áåíçîêñàçèí³â òà 1,3-íà-
ôòîêñàçèí³â, çðîáèëî ìîæëèâèì ñèíòåç íèçêè
ðàí³øå íåâ³äîìèõ ïîõ³äíèõ ôîðì³ëêñàíòåíó [8–
10]. Ïðîäóêòè ïåðåãðóïóâàííÿ ïðîÿâëÿþòü ôëó-
îðåñöåíö³þ ó ðîç÷èíàõ ç âèñîêèìè Ñòîêñîâèìè
çñóâàìè òà ïîì³ðíèìè êâàíòîâèìè âèõîäàìè
[10]. Ïîð³âíÿííÿ ñïåêòðàëüíèõ õàðàêòåðèñòèê
ñèíòåçîâàíèõ íàìè ñïîëóê ç êîìåðö³éíî äîñòóï-
íèìè àíàëîãàìè, ïîêàçóº ¿õ ïðàêòè÷íó ïåðñïåê-
òèâí³ñòü äëÿ ìåäèöèíè òà ïðîìèñëîâîñò³.

Ç âèùåíàâåäåíîãî âèïëèâàº, ùî ðîçøèðåí-

íÿ ïðèêëàä³â íîâîãî ïåðåãðóïóâàííÿ â óìîâàõ
ðåàêö³¿ Â³ëüñìàéºðà-Õààêà º àêòóàëüíîþ çàäà-
÷åþ. Ó äàí³é ðîáîò³ íàäàíî ðåçóëüòàòè ïîäàëü-
øîãî âèâ÷åííÿ ôîðì³ëþâàííÿ ïîõ³äíèõ 3,1-áåí-
çîêñàçèí³â.

Ðåçóëüòàòè òà îáãîâîðåííÿ
Ç ìåòîþ ðîçøèðåííÿ ÷èñëà åôåêòèâíîãî

ìåòîäó ñèíòåçó ïîõ³äíèõ àêðèäèí³â íàìè áóëè
îäåðæàí³ íîâ³ ìîäåëüí³ ñïîëóêè – 3,1-áåíçîêñà-
çèíè 1-3, êîíäåíñàö³ºþ ïîõ³äíèõ àíòðàí³ëîâî¿
êèñëîòè ç öèêëîãåêñàíîíîì:
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Âñòàíîâëåíî, ùî ñï³ðàíè (1–3) ç òðèêðàò-
íèì íàäëèøêîì ôîðì³ëþþ÷îãî ðåàãåíòó çà
ê³ìíàòíî¿ òåìïåðàòóðè âïðîäîâæ 1 ãîä ïåðåãðó-
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ïîâóþòüñÿ ó ã³äðîàêðèäèíè (4–6) ç ê³ëüê³ñíèì
âèõîäîì. Ó âèïàäêó âèêîðèñòàííÿ åêâ³âàëåíò-
íî¿ ê³ëüêîñò³ ðåàãåíòó Â³ëüñìàéºðà-Õààêà âïðî-
äîâæ 30 õâ òàêîæ ç ê³ëüê³ñíèì âèõîäîì óòâîðþ-
þòüñÿ ³íø³ ïîõ³äí³ ã³äðîàêðèäèíó (7–9). Îáðîá-
êà ã³äðîàêðèäèí³â (7–9) çà ê³ìíàòíî¿ òåìïåðà-
òóðè äâîêðàòíèì íàäëèøêîì ôîðì³ëþþ÷îãî
êîìïëåêñó ïðîòÿãîì 30 õâ ïðèâîäèòü äî óòâî-
ðåííÿ õëîðïîõ³äíèõ (4–6) ç ê³ëüê³ñíèì âèõîäîì
(ñõåìà 1).

Ïðî ïåðåãðóïóâàííÿ êàðáîíîâîãî ñêåëåòó
ñâ³ä÷èòü â³äñóòí³ñòü ñèãíàëó âóçëîâîãî àòîìà
êàðáîíó Ñ–2 ó ñïåêòðàõ ßÌÐ 13Ñ ïðîäóêò³â íà
â³äì³íó â³ä âèõ³äíèõ ñïîëóê, äå ñèãíàë Ñ–2 â³äïî-
â³äàº õ³ì³÷íîìó çñóâó 89,1–89,2 ì.÷.

Ñèíòåç ïîõ³äíèõ õëîðàêðèäèí³â (4–6) ³ àê-
ðèäîí³â (7–9) äåìîíñòðóº çàãàëüíèé õàðàêòåð
áàãàòîñòàä³éíî¿ äîì³íî-ðåàêö³¿: ïåðåãðóïóâàííÿ
ãåì³íàëüíèõ 3,1-áåíçîêñàçèí³â ï³ä ä³ºþ ðåàãåí-
òó Â³ëüñìàéºðà-Õààêà, ÿêà ðàí³øå áóëà íàäàíà
íà îäíîìó ïðèêëàä³ [8].

Ñïîëóêà (4) º êëþ÷îâèì ñóáñòðàòîì äëÿ
ñèíòåçó ñòðóêòóðíèõ àíàëîã³â ë³êàðñüêîãî çàñî-
áó «Òàêðèíó», ÿêèé, ãîëîâíèì ÷èíîì, îòðèìó-

þòü êèï’ÿò³ííÿì àíòðàí³ëîâî¿ êèñëîòè ç öèêëî-
ãåêñàíîíîì ³ õëîðîêèñîì ôîñôîðó [5,11].

Íàìè áóëî çàïðîïîíîâàíó íàñòóïíó ñõåìó
ïåðåãðóïóâàííÿ. Íà ïåðø³é ñòàä³¿ â³äáóâàºòüñÿ
ïðèºäíàííÿ åëåêòðîô³ëó ïî àòîìó îêñèãåíó Ñ=Î
çâ’ÿçêó îêñàçèíîâîãî öèêëó, àëå íà â³äì³íó â³ä
ñõåìè ïåðåãðóïóâàííÿ 1,3-áåíçîñêàçèí³â çàì³ñòü
³ì³äî³ëõëîðèäó ñïîñòåð³ãàºòüñÿ óòâîðåííÿì íå-
ñò³éêîãî ³íòåðìåä³àòó À. Îñê³ëüêè àòîì îêñèãå-
íó îêñàçèíîâîãî öèêëó íå ìîæå åôåêòèâíî ñòà-
á³ë³çóâàòè ïðîì³æíèé êàðáîêàò³îí, ñòàá³ë³çàö³ÿ
â³äáóâàºòüñÿ çà ðàõóíîê ðîçêðèòòÿ çâ’ÿçêó C2–
O3 ç â³äùåïëåííÿ ïðîòîíà â³ä êàðáîêàò³îíà òà
ïîäàëüøîþ öèêë³çàö³ºþ äî ñò³éêî¿ òðèöèêë³-
÷íî¿ àðîìàòè÷íî¿ ñèñòåìè. Ðåçóëüòàòîì âçàºìîä³¿
íîâîóòâîðåíî¿ òðèöèêë³÷íî¿ ñèñòåìè ç íàäëèø-
êîì ôîðì³ëþþ÷îãî ðåàãåíòó º óòâîðåííÿ õëîð-
àêðèäèí³â (ñõåìà 2).

Òàêèì ÷èíîì, çàïðîïîíîâàíî ïðîñò³ ³ åôåê-
òèâí³ ìåòîäè îäåðæàííÿ ïîõ³äíèõ ã³äðîàêðèäè-
íó, ÿê³ øèðîêî âèêîðèñòîâóþòüñÿ ó ñèíòåç³ ìî-
íîìåðíèõ ³ äèìåðíèõ ïîõ³äíèõ «Òàêðèíó», ÿê³
çàñòîñîâóþòüñÿ ó ÿêîñò³ ³íã³á³òîð³â àöåòèëõîë³-
íåñòåðàçè ïðè ë³êóâàíí³ õâîðîáè Àëüöãåéìåðó.
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Åêñïåðèìåíòàëüíà ÷àñòèíà
Ñïåêòðè ßÌÐ 1Í ³ 13Ñ çàïèñàíî íà ïðèáîð³

Bruker Avance II 400 (400,13 ³ 100,62 ÌÃö â³äïî-
â³äíî) ó ðîç÷èí³ ÄÌÑÎ-d6, âíóòð³øí³é ñòàíäàðò
ÒÌÑ. Ìàñ-ñïåêòðè îòðèìàíî íà ïðèáîð³
ÌÕ1321 ç âèêîðèñòàííÿì ñèñòåìè ïðÿìîãî ââå-
äåííÿ çðàçêà çà òåìïåðàòóðè êàìåðè ³îí³çàö³¿
200°Ñ ³ åíåðã³¿ ³îí³çóþ÷èõ åëåêòðîí³â 70 åÂ. Åëå-
ìåíòíèé àíàë³ç âèêîíàíî íà ïðèáîð³ LECO
CHN-900. Òåìïåðàòóðè ïëàâëåííÿ âèçíà÷åí³ íà
ïðèáîð³ Ò³ëå. Çà õîäîì ðåàêö³¿ ³ ÷èñòîòîþ çðàçê³â
ñòåæèëè ìåòîäîì ÒØÕ íà ïëàñòèíàõ Silica gel
60 F254 (Merck) ó ñèñòåì³ åëþåíò³â õëîðîôîð-
ì³çîïðîïèëîâèé ñïèðò, 10:1. Ñïîëóêó (1) îäåð-
æàíî çà ìåòîäîì [6].

6-Áðîìîñï³ðî[3,1-áåíçîêñàçèí-2,1-öèêëîãåê-
ñàí]-4(1Í)-îí (2)

Ìåòîä À
Ðîç÷èíÿþòü 2,16 ã (0,01 ìîëü) ñïîëóêè (1)

ïðè ïåðåì³øóâàíí³ ó 25 ìë êðèæàíî¿ îöòîâî¿
êèñëîòè ³ çà ê³ìíàòíî¿ òåìïåðàòóðè êðàïåëüíî
äîäàþòü 0,52 ìë Br2 ó 15 ìë êðèæàíî¿ îöòîâî¿
êèñëîòè. Ï³ñëÿ äîäàâàííÿ óñ³º¿ ê³ëüêîñò³ ðîç÷è-
íó áðîìó ñóì³ø ïåðåì³øóþòü ùå 1 ãîä. Óòâîðå-
íèé îñàä ñïîëóêè (2) ô³ëüòðóþòü ³ î÷èùàþòü
êðèñòàë³çàö³ºþ ç òîëóîëó. Âèõ³ä 2,66 ã (90%), Òïë.

235–2370Ñ. Ñïåêòð ßÌÐ 1Í, , ì.ä. (J, Ãö): 1,32–
1,75 (8Í, ì, 4 ÑÍ2); 1,92–2,05 (2Í, ì, ÑÍ2); 6,71
(1Í, ä, J=7,9, Í-8); 6,83 (1Í, ä, J=7,9, Í-7); 7,13
(1Í, ñ, NH); 7,71 (1Í, ñ, Í-5). Ñïåêòð ßÌÐ 13Ñ,
, ì.ä.: 21,3; 24,5; 34,9; 89,1; 110,9; 115,2; 117,3;
128,9; 134,6; 146,6; 162,3. Ìàñ-ñïåêòð, m/z: 295
[Ì]+. Çíàéäåíî, %: Ñ 52,85; Í 4,85; N 4,79.
C13H14BrNO2. Ðîçðàõîâàíî, %: Ñ 52,72; Í 4,76;
N 4,73.

6,8-Äèáðîìîñï³ðî[3,1-áåíçîêñàçèí-2,1-öèêëî-
ãåêñàí]-4(1Í)-îí (3)

Âèõ³ä 1,50 ã (40%), Òïë. 255–2560Ñ (òîëóîë).
Ñïåêòð ßÌÐ 1Í, , ì.ä.: 1,32–1,75 (8Í, ì, 4 ÑÍ2);
1,92–2,05 (2Í, ì, ÑÍ2); 6,85 (1Í, ñ, Í-7); 7,13
(1Í, ñ, NH); 7,72 (1Í, ñ, Í-5). Ñïåêòð ßÌÐ 13Ñ,
, ì.ä.: 21,3; 24,5; 34,9; 89,2; 111,3; 115,7; 118,3;
127,9; 134,9; 150,1; 162,3. Ìàñ-ñïåêòð, m/z: 375
[Ì]+. Çíàéäåíî, %: Ñ 41,76; Í 3,61; N 3,81.
C13H13Br2NO2. Ðîçðàõîâàíî, %: Ñ 41,63; Í 3,49;
N 3,73.

Ìåòîä Á
Ñïîëóêè (2) ³ (3) îòðèìóþòü àíàëîã³÷íî äî

ìåòîäèêè [12] ç 5-áðîìàíòðàí³ëîâî¿ ³ 3,5-äèáðî-
ìàíòðàí³ëîâî¿ êèñëîò â³äïîâ³äíî. Âèõ³ä ñïîëó-
êè (2) 1,54 ã (52%), Òïë. 235–2370Ñ.

9-Õëîð-1,2,3,4-òåòðàã³äðîàêðèäèí (4)
Ìåòîä À
Çì³ùóþòü 2,17 ã (0,01 ìîëü) ñïîëóêè 1 ç 1 ìë

ÄÌÔÀ. Äî ñóñïåíç³¿ ïîðö³ÿìè äîäàþòü ïðè îõî-
ëîäæåíí³ ðåàãåíò Â³ëüñìàéºðà-Õààêà, îäåðæàíèé
ç 6 ìë ÄÌÔÀ ³ 2,75 ìë (0,03 ìîëü) POCl3 ïðè
îõîëîäæåíí³ ëüîäîì. ×åðåç 10–15 õâ ç ðåàêö³é-
íî¿ ìàñè ïî÷èíàº âèïàäàòè æîâòèé îñàä. Ðåàê-
ö³ÿ ïîâí³ñòþ çàê³í÷óºòüñÿ ÷åðåç 1 ãîä. Ðåàêö³é-
íó ñóì³ø âèëèâàþòü íà ë³ä ³ íåéòðàë³çóþòü êîí-
öåíòðîâàíèì ðîç÷èíîì àìîí³àêó, ô³ëüòðóþòü
îñàä ñïîëóêè (4). Âèõ³ä 2,17 ã (100%), æîâòèé
îñàä, Òïë. 68–700Ñ (Òïë. 68–700Ñ [11]). Ñïåêòðàëüí³
õàðàêòåðèñòèêè â³äïîâ³äàþòü ë³òåðàòóðíèì [8,
11].

7-Áðîì-9-õëîð-òåòðàã³äðîàêðèäèí (5)
Îäåðæóþòü ç³ ñïîëóêè (2) çà àíàëîã³÷íîþ

ìåòîäèêîþ. Âèõ³ä 2,97 ã (100%), æîâòèé îñàä,
Òïë. 99–1010Ñ (Òïë. 990Ñ) [13]). Ñïåêòð ßÌÐ 1Í,
, ì.ä. (J, Ãö): 1,78–1,86 (4Í, ì, 2 ÑÍ2); 2,83–
2,89 (2Í, ì, ÑÍ2); 2,95–3,03 (2Í, ì, ÑÍ2); 7,77
(1Í, ä, J=8,3, Í-6); 7,93 (1Í, ñ, Í-8); 8,04 (1Í,
ä, J=8,3, Í-5). Ñïåêòð ßÌÐ 13Ñ, , ì.ä.: 23,1;
23,3; 28,1; 34,1; 117,2; 123,6; 124,2; 127,2; 129,3;
130,1; 141,2; 148,3; 160,1. Ìàñ-ñïåêòð, m/z: 297
[Ì]+. Çíàéäåíî, %: Ñ 52,76; Í 3,79; N 4,75.
C13H11BrClN. Ðîçðàõîâàíî, %: Ñ 52,64; Í 3,74; N
4,72.

5,7-Äèáðîì-9-õëîð-òåòðàã³äðîàêðèäèí (6)
Îäåðæóþòü ç³ ñïîëóêè (3) çà àíàëîã³÷íîþ

ìåòîäèêîþ. Âèõ³ä 3,75 ã (100%), æîâòèé îñàä,
Òïë. 170–1720Ñ (Òïë. 170–1730Ñ [13]). Ñïåêòð ßÌÐ
1Í, , ì.ä.: 1,78–1,86 (4Í, ì, 2 ÑÍ2); 2,83–2,89
(2Í, ì, ÑÍ2); 2,95–3,03 (2Í, ì, ÑÍ2); 7,81 (1Í,
ñ, Í-6); 7,94 (1Í, ñ, Í-8). Ñïåêòð ßÌÐ 13Ñ, ,
ì.ä.: 23,1; 23,3; 28,1; 34,1; 114,2; 122,8; 123,3;
128,8; 129,8; 130,1; 144.3; 148,3; 161,7. Ìàñ-
ñïåêòð, m/z: 375 [Ì]+. Çíàéäåíî, %: Ñ 41,75; Í
2,75; N 3,82. C13H11BrClN. Ðîçðàõîâàíî, %: Ñ
41,58; Í 2,68; N 3,73.

Ñïîëóêà 4
Ìåòîä Á
Çì³øóþòü 1,99 ã (0,01 ìîëü) ñïîëóêè (7) ç 1

ìë ÄÌÔÀ, äî ñóñïåíç³¿ ïîðö³ÿìè äîäàþòü ïðè
îõîëîäæåíí³ ðåàãåíò Â³ëüñìàéºðà-Õààêà, îòðè-
ìàíèé ç 4 ìë ÄÌÔÀ ³ 1,83 ìë (0,02 ìîëü) POCl3
ïðè îõîëîäæåíí³ ëüîäîì. ×åðåç 10–15 õâ ç ðå-
àêö³éíî¿ ìàñè ïî÷èíàº ðÿñíî âèïàäàòè æîâòèé
îñàä, ðåàêö³ÿ ïîâí³ñòþ çàê³í÷óºòüñÿ ÷åðåç 30 õâ.
Ðåàêö³éíó ñóì³ø âèëèâàþòü íà ë³ä ³ íåéòðàë³çó-
þòü êîíöåíòðîâàíèì ðîç÷èíîì àìîí³àêó,
ô³ëüòðóþòü îñàä ñïîëóêè (4). Âèõ³ä 2,17 ã (100%),
æîâò³ êðèñòàëè, Òïë. 68–700Ñ.

Àíàëîã³÷íî îäåðæóþòü ñïîëóêè (5) ³ (6),
êîíñòàíòè ÿêèõ ñï³âïàäàþòü ç ðàí³øå îïèñàíè-
ìè, âèõîäè ê³ëüê³ñí³.

1,3,4,10-Òåòðàã³äðîàêðèäèí-9(2Í)-îí (7)
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Çì³øóþòü 2,17 ã (0,01 ìîëü) ñïîëóêè (1) ç 1
ìë ÄÌÔÀ, äî ñóñïåíç³¿ ïîðö³ÿìè äîäàþòü ïðè
îõîëîäæåíí³ ðåàãåíò Â³ëüñìàéºðà-Õààêà, îäåð-
æàíèé ç 2 ìë ÄÌÔÀ ³ 0,92 ìë (0,01 ìîëü) POCl3
ïðè îõîëîäæåí³ ëüîäîì. ×åðåç 10–15 õâ ç ðåàê-
ö³éíî¿ ìàñè ïî÷èíàº ðÿñíî âèïàäàòè æîâòèé
îñàä, ðåàêö³ÿ ïîâí³ñòþ çàê³í÷óºòüñÿ ÷åðåç 30 õâ.
Ðåàêö³éíó ñóì³ø âèëèâàþòü íà ë³ä ³ íåéòðàë³çó-
þòü êîíöåíòðîâàíèì ðîç÷èíîì àìîí³àêó,
ô³ëüòðóþòü îñàä ñïîëóêè 7. Âèõ³ä 1,99 ã (100%),
áåçáàðâí³ êðèñòàëè, Òïë. 358–3600Ñ (Òïë. 355–
3580Ñ [14]). Ñïåêòðàëüí³ õàðàêòåðèñòèêè â³äïî-
â³äàþòü ë³òåðàòóðíèì [15].

7-Áðîì-1,3,4,10-òåòðàã³äðîàêðèäèí-9(2Í)-
îí (8)

Îäåðæóþòü ç³ ñïîëóêè (2) çà àíàëîã³÷íîþ
ìåòîäèêîþ. Âèõ³ä 2,78 ã (100%), áåçáàðâíèé îñàä,
Òïë. 365–3670Ñ (öèêëîãåêñàíîí) (Òïë. 3670Ñ [13]).
Ñïåêòð ßÌÐ 1Í, , ì.ä. (J, Ãö): 1,56–1,76 (4Í,
ì, 2 ÑÍ2); 2,31–2,40 (2Í, ì, Í-4); 2,61–2,70 (2Í,
ì, Í-1); 7,45 (1Í, ä, J=8,3, Í-5); 7,55 (1Í, ä,
J=8,3, Í-6); 8,03 (1Í, ñ, Í-8). Ñïåêòð ßÌÐ 13Ñ,
, ì.ä.: 22,2; 25,3; 26,1; 29,3; 117,1; 118,6; 123,2;
127,9; 129,3; 130,1; 140,2; 150,3; 179,1. Ìàñ-
ñïåêòð, m/z: 277 [Ì]+. Çíàéäåíî, %: Ñ 56,25; Í
4,43; N 5,09. C13H12BrNO. Ðîçðàõîâàíî, %: Ñ
56,14; Í 4,35; N 5,04.

5,7-Äèáðîì-1,3,4,10-òåòðàã³äðîàêðèäèí-
9(2Í)-îí (9)

Îäåðæóþòü ç³ ñïîëóêè (3) çà àíàëîã³÷íîþ
ìåòîäèêîþ. Âèõ³ä 3,57 ã (100%), áåçáàðâíèé îñàä,
Òïë. 288–2890Ñ (öèêëîãåêñàíîí) (Òïë. 2870Ñ [13]).
Ñïåêòð ßÌÐ 1Í, , ì.ä.: 1,56–1,76 (4Í, ì, 2 ÑÍ2);
2,31–2,40 (2Í, ì, Í-4); 2,61–2,70 (2Í, ì, Í-1);
7,58 (1Í, ñ, Í-6); 8,03 (1Í, ñ, Í-8). Ñïåêòð ßÌÐ
13Ñ, , ì.ä.: 22,2; 25,3; 26,1; 29,3; 117,1; 118,6;
123,2; 127,9; 129,3; 130,1; 140,2; 150,3; 179,1. Ìàñ-
ñïåêòð, m/z: 357 [Ì]+. Çíàéäåíî, %: Ñ 43.86; Í
3.18; N 4.01. C13H11Br2NO. Ðîçðàõîâàíî, %: Ñ
43.73; Í 3.11; N 3.92.
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SYNTHESIS OF TETRAHYDROACRIDINE DERIVATIVES
THROUGH THE VILSMEIER-HAACK REACTION

O.K. Farat, E.V. Zaliznaya, S.A. Varenichenko *, V.I. Markov

Ukrainian State University of Chemical Technology, Dnipro,
Ukraine
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The study of the formylation of a geminal system N1–C2–O3

of spiro-3,1-benzoxazines revealed that they are rearranged into
hydroacridones with a quantitative yield for 30 minutes when
interacting with an equivalent amount of Vilsmeier-Haack reagent
at room temperature. If one uses a three-fold excess of Vilsmeier-
Haack reagent, chlorine derivatives of hydroacridine are also produced
at room temperature with a quantitative yield for 1 hour. It should
be noted that hydroacridones have been earlier isolated only as by-
products with a low yield. The absence of the C–2 carbon atom
signal in the 13C NMR spectra of the products, unlike the starting
compounds, where the C–2 signal corresponds to a chemical shift of
89.1–89.2 ppm, testifies to the rearrangement of the carbon skeleton.
The chemistry of acridines seems to be interesting and promising due
to the biological activity of these compounds. For example, the
derivatives of hydroacridine chlorine are key intermediates in the
synthesis of monomeric and dimeric derivatives of Tacrine, which
are used as acetylcholinesterase inhibitors in the treatment of
Alzheimer’s disease.

Keywords: rearrangement; Vilsmeier-Haack reagent;
3,1-benzoxazines; hydroacridine derivatives; acetylcholinesterase
inhibitors.
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