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ÂÂÅÄÅÍÈÅ

Ëèíåéíûå äèãèäðîôóðîêóìàðèíû – øèðî-
êî ðàñïðîñòðàíåííûå ìåòàáîëèòû ðàñòåíèé,
îáëàäàþùèå ðàçíîîáðàçíîé áèîëîãè÷åñêîé
àêòèâíîñòüþ [1–3]. Òàê, ìàðìåçèí I ÿâëÿåòñÿ
ýôôåêòèâíûì èíãèáèòîðîì c-ÀÌÐ-ñèíòåòàçû
[4] è àöåòèëõîëèíýñòåðàçû [5], ïðîÿâëÿåò öè-
òîòîêñè÷åñêèå ñâîéñòâà ïî îòíîøåíèþ ê îïó-
õîëåâûì êëåòêàì ëèíèè ÊÂ [6]. Â ïîñëåäíåå
âðåìÿ àêòèâíî îáñóæäàåòñÿ âîïðîñ î ïåðñïåê-
òèâíîñòè êóìàðèíîâ äëÿ ñîçäàíèÿ íîâûõ àí-
òèäåïðåññàíòîâ áëàãîäàðÿ èõ ñïåöèôè÷åñêîé
àêòèâíîñòè â êà÷åñòâå ñåëåêòèâíûõ èíãèáè-
òîðîâ ìîíîàìèíîêñèäàçû (ÌÀÎ) [7]. Ïðèðîä-
íûå è ñèíòåòè÷åñêèå 3-àìèíîçàìåùåííûå
ïðîèçâîäíûå êóìàðèíîâ ÿâëÿþòñÿ ýôôåêòèâ-
íûìè àíòèáèîòèêàìè, ïðîòèâîîïóõîëåâûìè è
ïðîòèâîâèðóñíûìè àãåíòàìè [8, 9]. 8-Ïèïåðà-
çèíî- è 8-ìîðôoëèíî-7-ãèäðîêñèêóìàðèíû
ïðîÿâëÿþò âûñîêóþ ïðîòèâîâîñïàëèòåëüíóþ
àêòèâíîñòü [10]. 4-Ìîðôîëèíîêóìàðèí ïðåä-
ñòàâëÿåò ñîáîé  ýôôåêòèâíûé èíãèáèòîð ÄÍÊ-
çàâèñèìîé ïðîòåèíêèíàçû [11].
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Àííîòàöèÿ

Áðîìèðîâàíèå ïåóöåäàíèíà ðàçëè÷íûìè ðåàãåíòàìè ïðèâîäèò ê îáðàçîâàíèþ 2-áðîìîðåîçåëîíà, ðå-
àêöèåé êîòîðîãî c ïðîèçâîäíûìè ïèïåðèäèíà è ïèïåðàçèíà ñèíòåçèðîâàíû 2-ïèïåðàçèíî- è 2-ïèïåðè-
äèíîïðîèçâîäíûå îðåîçåëîíà. Íàéäåíû óñëîâèÿ îáðàçîâàíèÿ 2-(1,3-äèáðîìïðîïàí-2-èëèäåí)-2Í-ôóðî-
[3,2-g][1]-áåíçîïèðàí-3,7-äèîíà. Ïðè âçàèìîäåéñòâèè ïîñëåäíåãî ñ òèðàìèíîì ïîëó÷àëè áèñäèàìèíîôåí-
ýòèëçàìåùåííîå ïðîèçâîäíîå ôóðîêóìàðèíà. Ïðè àìèíèðîâàíèè óêàçàííîãî äèáðîìèäà ñ ïîìîùüþ ñïåð-
ìèíà îáðàçóåòñÿ ìàêðîöèêëè÷åñêîå ñîåäèíåíèå, ñîäåðæàùåå ôóðîêóìàðèíîâûé è ïîëèàìèíîâûé ôðàã-
ìåíòû. Èññëåäîâàíî âëèÿíèå íîâûõ ïðîèçâîäíûõ îðåîçåëîíà íà öåíòðàëüíóþ íåðâíóþ ñèñòåìó.

Êëþ÷åâûå ñëîâà: ôóðîêóìàðèíû, áðîìîðåîçåëîí, 2-(1,3-äèáðîìïðîïàí-2-èëèäåí)-2Í-ôóðî[3,2-g][1]áåíçî-
ïèðàí-3,7-äèîí, äâèãàòåëüíàÿ àêòèâíîñòü, õëîðàëãèäðàòîâûé ñîí

îïðåäåëåííûé èíòåðåñ äëÿ ìåäèöèíñêîé õè-
ìèè. Äîñòóïíûé èñòî÷íèê ôóðîêóìàðèíîâ –
øèðîêî ðàñïðîñòðàíåííûé â Çàïàäíîé Ñèáè-
ðè ãîðè÷íèê Ìîðèñîíà (Peucedanum morisonii
Bes), îñíîâíîé ìåòàáîëèò êîòîðîãî – ïåóöå-
äàíèí II – ìîæåò áûòü âûäåëåí èç êîðíåé
ðàñòåíèÿ ñ âûõîäîì äî 4 % îò ìàññû ñóõîãî
ñûðüÿ [12]. Â ðàáîòàõ [13, 14] îïèñàíî ïîëó-
÷åíèå ðÿäà ïðîèçâîäíûõ ïåóöåäàíèíà è ïðî-
äóêòà åãî ãèäðîëèçà îðåîçåëîíà III ïóòåì ìî-
äèôèêàöèè ôóðàíîâîãî öèêëà. Â íàñòîÿùåé
ðàáîòå îïèñàí ñèíòåç è ôàðìàêîëîãè÷åñêèå
ñâîéñòâà íîâûõ ïðîèçâîäíûõ îðåîçåëîíà.

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Â êà÷åñòâå èñõîäíîãî ñîåäèíåíèÿ äëÿ ïî-
ëó÷åíèÿ àçîòñîäåðæàùèõ ïðîèçâîäíûõ èñ-
ïîëüçîâàí 2-áðîìîðåîçåëîí IV – åäèíñòâåí-
íûé ïðîäóêò áðîìèðîâàíèÿ ïåóöåäàíèíà áðî-
ìîì â ìóðàâüèíîé êèñëîòå (âûõîä 98 %), äè-
îêñàíäèáðîìèäîì â ÑÑl4 (âûõîä 94–98 %),
N-áðîìñóêöèíèìèäîì â CCl4 (âûõîä 97–98 %)
è äèõëîðáðîìàòîì ïèðèäèíèÿ (PyHBrCl2) â ìå-
òàíîëå (âûõîä 94 %). Ïîñëåäóþùåå áðîìèðî-
âàíèå 2-áðîìîðåîçåëîíà IV äåéñòâèåì NBS
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(3 ýêâ.) â ïðèñóòñòâèè ïåðîêñèäà áåíçîèëà â
ÑÑl4 ïðèâîäèò ê îáðàçîâàíèþ 2-(1,3-äèáðîì-
ïðîïàí-2-èëèäåí)-2Í-ôóðî-[3,2-g][1]-áåíçîïè-
ðàí-3,7-äèîíà V (âûõîä 73 %) (ñõåìà 1).

Ðåàêöèþ 2-áðîìîðåîçåëîíà IV ñ àëêàëîè-
äîì àíàáàçèíîì VI ïðîâîäèëè ïðè âûäåðæè-
âàíèè ñìåñè êîìïîíåíòîâ â õëîðîôîðìå èëè
ÄÌÔÀ, à òàêæå â óñëîâèÿõ ìåæôàçíîãî êà-
òàëèçà (îðãàíè÷åñêàÿ ôàçà – ýòèëàöåòàò èëè
õëîðèñòûé ìåòèëåí, êàòàëèçàòîð – ÒÝÁÀÕ
ñ ïðîìîòèðîâàíèåì êàòàëèçà ñïèðòîì [15]).
Óñëîâèÿ è ñîñòàâ ïðîäóêòîâ ðåàêöèè ïðèâå-
äåíû â òàáë. 1. Âî âñåõ ñëó÷àÿõ îñíîâíûì ïðî-
äóêòîì ðåàêöèè ÿâëÿåòñÿ 2-èçîïðîïèë-2-[(S)-
2-(ïèðèäèí-3-èë)ïèïåðèäèí-1-èë]-2Í-ôóðî[3,2-g]-
õðîìåí-3,7-äèîí VII. Äîïîëíèòåëüíî âûäåëÿ-
ëè 2-(ïðîïàí-2-èëèäåí)-2Í-ôóðî[3,2-g]õðîìåí-
3,7-äèîí VIII – ïðîäóêò îòùåïëåíèÿ ÍBr îò
èñõîäíîãî áðîìèäà IV. Âçàèìîäåéñòâèå 2-
áðîìîðåîçåëîíà IV ñ 4-çàìåùåííûìè ïèïåðà-
çèíàìè IXà–ä ïðîòåêàåò ñ ìåíüøèì âûõîäîì

ïðîäóêòîâ cîîòâåòñòâóþ-ùèõ 2-(4-R-ïèïåðà-
çèí-1-èë)-çàìåùåííûõ ïðîèçâîäíûõ îðåîçå-
ëîíà X–XIV. Ñðàâíèâàÿ ðåçóëüòàòû ðåàêöèè
ðàçëè÷íûõ ïèïåðàçèíîâ ñ áðîìèäîì IV, ñëå-
äóåò îòìåòèòü, ÷òî óâåëè÷åíèå âûõîäà ïðî-
äóêòîâ çàìåùåíèÿ íàáëþäàåòñÿ â ðåàêöèÿõ ñ
N-(4-ìåòîêñèôåíèë)- è N-(4-íèòðîôåíèë)ïè-
ïåðàçèíàìè IXã,ä (ñõåìà 2).

Ðåàêöèþ äèáðîìïðîèçâîäíîãî ïåóöåäàíè-
íà V ñ òèðàìèíîì ïðîâîäèëè ïðè êèïÿ÷åíèè
êîìïîíåíòîâ â ÒÃÔ â ïðèñóòñòâèè ãèäðèäà
íàòðèÿ. Äèàìèíîïðîèçâîäíîå XV âûäåëèëè ñ
âûõîäîì 61 % (ñõåìà 3). Èíòåðåñ ïðåäñòàâ-
ëÿåò ñèíòåç ñîåäèíåíèé ñ ïîëèàìèíîâûìè öå-
ïÿìè èëè ìàêðîöèêëîâ, ñîäåðæàùèõ êóìàðè-
íîâûé è ïîëèàìèíîâûé ôðàãìåíòû [16]. Íàìè
óñòàíîâëåíî, ÷òî âçàèìîäåéñòâèå äèáðîìè-
äà V ñî ñïåðìèíîì (2 ýêâ.) ïðèâîäèò ê îáðà-
çîâàíèþ ìàêðîöèêëè÷åñêîãî ïðîèçâîäíîãî
ôóðîêóìàðèíà XVI â êà÷åñòâå îñíîâíîãî ïðî-
äóêòà ðåàêöèè. Âûõîä ñîåäèíåíèÿ XVI ïîñëå

Ñõåìà 1.

à) Br2-HCOOH; b) NBS-CCl4; c) PyHBrCl2-ÌåÎÍ; d) DDB-CCl4; e) NBS-[PhC(O)-O]2, ÑCl4.

ÒÀÁËÈÖÀ 1

Óñëîâèÿ è ïðîäóêòû ðåàêöèè 2-áðîìîðåîçåëîíà IV ñ àíàáàçèíîì VI è çàìåùåííûìè ïèïåðàçèíàìè IXa–ä

Àìèí Óñëîâèÿ ðåàêöèè Ïðîäóêòû (âûõîä, %)

(–)-Àíàáàçèí VI (i) CHCl3, 20
îÑ, 16 ÷ VII (64) VIII (24)

VI (ii) ÄÌÔÀ, 20 îÑ, 8–10 ÷ VII (61) VIII (25)

VI (iii) ÝÀ–40 % KÎÍ,

ÒÝÁÀ–EtOH, 20 îÑ, 8 ÷ VII (65) VIII (27)

N-Ìåòèëïèïåðàçèí IXa (i) X (33) VIII (41)

IXa (ii) X (30) VIII (57)

N-(2-àìèíîýòèë)-ïèïåðàçèí IXá (ii) XI (18) VIII (56)

IXá (iii) XI (27) VIII (58)

1-(2-Ìåòîêñèôåíèë)-ïèïåðàçèí IXâ (iii) XII (37) VIII (59)

1-(4-Ìåòîêñèôåíèë)-ïèïåðàçèí IXã (iii) XIII (46) VIII (48)

1-(4-Íèòðîôåíèë)-ïèïåðàçèí IXä (iii) XIV (48) VIII (40)
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êîëîíî÷íîé õðîìàòîãðàôèè íà îêñèäå àëþìè-
íèÿ ñîñòàâèë 51 %. Äîïîëíèòåëüíî âûäåëèëè
ñîåäèíåíèå VIII (âûõîä 15 %) (ñì. ñõåìó 3).

Âëèÿíèå ñèíòåçèðîâàííûõ ñîåäèíåíèé íà
öåíòðàëüíóþ íåðâíóþ ñèñòåìó (ÖÍÑ) èçó÷à-
ëè íà ìîäåëÿõ äâèãàòåëüíîé àêòèâíîñòè è

“õëîðàëãèäðàòîâîãî ñíà”. Ïðè èññëåäîâàíèè
âëèÿíèÿ àãåíòîâ íà äâèãàòåëüíî-ýìîöèîíàëü-
íîå ïîâåäåíèå æèâîòíûõ íàèáîëåå àêòèâíû-
ìè îêàçàëèñü àãåíòû XIII è XIV (òàáë. 2), íà
ôîíå ââåäåíèÿ êîòîðûõ ó æèâîòíûõ íàáëþäà-
ëîñü óâåëè÷åíèå äâèãàòåëüíîé àêòèâíîñòè è

Cõåìà 2.

Cõåìà 3.

ÒÀÁËÈÖÀ 2

Âëèÿíèå àìèíîïðîèçâîäíûõ îðåîçåëîíà íà ïîêàçàòåëè äâèãàòåëüíî-ýìîöèîíàëüíîé àêòèâíîñòè æèâîòíûõ

Ñîåäèíåíèå À Á Â Ã Ä Å Æ      Ç È

Êîíòðîëü 13.4±1.2   96.8±2.7 279.4±35.5 139.8±17.8 23.3±2.7   9.5±1.3 18.6±2.1   4.3±0.7 4.8±0.8

VII 12.8±1.5 102.3±2.8 319.9±41.1 160.1±20.5 17.8±2.8   6.9±1.7 19.5±4.4  3.8±0.6 4.1±0.9

X 12.1±0.69 104.1±1.1 285.6±19.7 142.8±9.9 15.9±1.1*   9.3±0.5 16.3±1.7   4.0±0.8 5.0±1.2

Êîíòðîëü 15.8±1.0   95.3±2.8 324.1±43.2 162.0±21.6 24.8±2.8 14.9±1.0 30.5±1.5  3.4±0.6 4.5±0.8

XI 12.8±0.9* 101.3±2.5 301.0±21.8 150.4±11.0 18.8±2.5 13.1±1.2 24.8±2.7   3.8±0.8 4.5±0.8

XII 13.0±1.6 103.6±2.2* 285.5±21.5 141.1±12.2 17.1±2.4 12.6±2.1 23.3±5.3    4.6±1.2 5.0±1.3

XIII 10.6±1.6* 107.4±1.8** 283.9±21.7 141.8±10.8 12.6±1.8**   9.8±2.3 15.6±5.0*  5.5±1.4 6.4±1.7

XIV 13.0±1.1 104.0±1.5* 254.5±18.8 127.0±9.6 16.0±1.5*   7.3±1.8 11.6±4.6** 4.6±1.2 6.3±1.5

Êîíòðîëü 12.6±0.9 102.3±2.0 327.5±18.7 163.7±9.3 17.8±2.0   9.9±0.9 16.5±1.8    3.5±0.5 4.1±0.6

XV 10.5±0.9 105.5±1.7 382.0±27.5 191.1±13.7 14.5±1.7 12.0±1.1 21.3±2.7    4.6±0.9 5.6±1.2

XVI 12.4±0.6   99.6±2.6 325.9±29.5 163.1±14.8 20.4±2.6 14.3±1.1* 22.0±2.6    5.0±0.7 5.9±0.8

Ïðèìå÷àíèå. À – îáùàÿ äâèãàòåëüíàÿ àêòèâíîñòü; Á – âðåìÿ àêòèâíîñòè, ñ; Â – ïðîéäåííîå ðàññòîÿíèå, ñì;
Ã – ñêîðîñòü äâèæåíèÿ, ñì/ñ; Ä – íåïîäâèæíûé ìîìåíò, ñ; Å – êîëè÷åñòâî âåðòèêàëüíûõ ñòîåê; Æ – âðåìÿ,
ïðîâåäåííîå â ñòîéêàõ, ñ; Ç – êîëè÷åñòâî èññëåäîâàííûõ îòâåðñòèé; È – âðåìÿ èññëåäîâàòåëüñêîé ðåàêöèè, ñ.

 *p < 0.05, **p < 0.01 ïî ñðàâíåíèþ ñ êîíòðîëåì.
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íåêîòîðîå ñíèæåíèå òðåâîæíîñòè. Îñòàëüíûå
àãåíòû ëèáî ïðîÿâèëè íåçíà÷èòåëüíóþ àêòèâ-
íîñòü â ýòîì òåñòå, ëèáî áûëè íåàêòèâíûìè.

Òåñò “õëîðàëãèäðàòîâûé ñîí” ïîçâîëÿåò
îöåíèòü âëèÿíèå àãåíòîâ íà ñíîòâîðíîå äåé-
ñòâèå áàðáèòóðàòîâ. Ðåçóëüòàòû ïðîâåäåííî-
ãî èññëåäîâàíèÿ (òàáë. 3) ïîêàçûâàþò, ÷òî
íàèáîëüøóþ àêòèâíîñòü â ýòîì òåñòå ïðîÿâèë
àãåíò XV, êîòîðûé äîñòîâåðíî óâåëè÷èâàë
ïðîäîëæèòåëüíîñòü ñíà. Äëÿ îñòàëüíûõ àãåí-
òîâ èçìåíåíèå ïðîäîëæèòåëüíîñòè ñíà æèâîò-
íûõ îêàçàëîñü íà óðîâíå òåíäåíöèè. Òàêæå
ñëåäóåò îòìåòèòü, ÷òî àãåíò XIV ñîêðàùàë
ëàòåíòíîå âðåìÿ çàñûïàíèÿ, íî ïðè ýòîì íå
âëèÿë íà ïðîäîëæèòåëüíîñòü ñàìîãî ñíà.

ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÀß ×ÀÑÒÜ

Õèìèÿ

Ñïåêòðû ßÌÐ ñíÿòû íà ïðèáîðàõ Bruker
AV-300 [ðàáî÷èå ÷àñòîòû 300.13 (1Í) è 75.47
ÌÃö (13Ñ)], AM-400 [ðàáî÷èå ÷àñòîòû 400.13
(1Í) è 100.78 ÌÃö (13Ñ)] è AV-600 [ðàáî÷èå ÷àñ-
òîòû 600.30 (1Í) è 150.96 ÌÃö (13Ñ)]. Ìàññ-ñïåê-
òðû ïîëó÷åíû íà ìàññ-ñïåêòðîìåòðå âûñîêîãî
ðàçðåøåíèÿ DFS. Ýëåìåíòíûé àíàëèç âûïîë-
íåí íà ÑÍN-àíàëèçàòîðå (ìîäåëü 1106, ôèðìà
Carlo Erba). ÈÊ-ñïåêòðû ðåãèñòðèðîâàëè íà ïðè-
áîðå Vector-22 â òàáëåòêàõ ñ KÂr. ÓÔ-ñïåêòðû
ïîãëîùåíèÿ çàïèñûâàëè íà ñïåêòðîìåòðå HÐ
8453 UV Vis â ýòàíîëå (ñ 10–4 ìîëü/ë).

Êîíòðîëü çà ïðîòåêàíèåì ðåàêöèé è ÷èñ-
òîòîé ïîëó÷åííûõ ñîåäèíåíèé îñóùåñòâëÿëè
ìåòîäîì ÒÑÕ íà ïëàñòèíàõ Silufol UV-254 ñ

èñïîëüçîâàíèåì ñèñòåì õëîðîôîðì – ýòàíîë
(3 : 1); áåíçîë, áåíçîë – ýòèëàöåòàò (1 : 1). Ïðî-
ÿâëåíèå ïÿòåí ïðîèçâîäèëè â éîäíîé êàìåðå
è ñ ïîìîùüþ îñâåùåíèÿ óëüòðàôèîëåòîì. Äàí-
íûå ñïåêòðîâ ßÌÐ 13Ñ ñîåäèíåíèé V, VII,
X–XIV ïðèâåäåíû â òàáë. 4.

2-(1,3-Äèáðîìïðîïàí-2-èëèäåí)-2Í-ôóðî-
[3,2-g][1]-áåíçîïèðàí-3,7-äèîí IV. Ìåòîä À.
Ê ðàñòâîðó 1 ã (3.1 ììîëü) áðîìîðåîçåëîíà III
â 12 ìë CCl4 äîáàâèëè 1.6 ã (9.3 ììîëü) NBS è
5 ìîë. % ïåðîêñèäà áåíçîèëà. Ñìåñü êèïÿòè-
ëè â òå÷åíèå 10 ÷. Ïîñëå îõëàæäåíèÿ îòôèëü-
òðîâàëè 1.18 ã ñóêöèíèìèäà (èäåíòèôèêàöèÿ
ïî ò. ïë.), îñòàòîê óïàðèëè, îáðàáîòàëè ýôè-
ðîì. Ïîëó÷èëè 1.34 ã îñàäêà, èç êîòîðîãî êî-
ëîíî÷íîé õðîìàòîãðàôèåé íà ñèëèêàãåëå
(ýëþåíò – õëîðîôîðì) è ïåðåêðèñòàëëèçàöè-
åé ôðàêöèè ïðîäóêòà èç ýòèëàöåòàòà ïîëó-
÷èëè 0.91 ã (73 %) äèáðîìèäà IV. ÈÊ-ñïåêòð, ν,
ñì–1: 828, 856, 890, 1138, 1353, 1600, 1620,
1658, 1709, 1744. ÓÔ-ñïåêòð (ÑHCl3), λmax,
íì (lg ε): 280 (4.25), 309 (4.49), 320 ïë (3.45),
364 (3.48). Ñïåêòð ßÌÐ 1Í (δ, ì.ä., J, Ãö): 4.47
(2Í, ñ, ÑÍ2Br), 4.95 (2Í, ñ, ÑÍ2Br), 6.42 (1Í,
ä, J = 9.6, Í-6), 7.15 (1Í, ñ, Í-9), 7.74 (1Í, ä,
J = 9.6, Í-5); 7.91 (1Í, ñ, Í-4). ). Ìàññ-ñïåêòð,
m/z (Iîòí,  %): 399 (M+) (25), 321 (M-Br)+(40),
240 (M-2Br)+(100), 211 (100), 188 (10). Íàéäåíî
[M]: 397.8783. Ñ14Í8Br2O4.  Âû÷èñëåíî: 397.8784.
Íàéäåíî, %: Ñ 42.44, Í 1.96, Br 39.48. Ñ14Í8Br2O4.
Âû÷èñëåíî, %: C 42.04, H 2.02, Br 39.95.

Âçàèìîäåéñòâèå 2-áðîìîðåîçåëîíà IV ñ
àìèíàìè. i) Ê ðàñòâîðó 5.3 ììîëü (1.7 ã) 2-áðîì-
îðåîçåëîíà IV â 4 ìë õëîðîôîðìà äîáàâèëè
ïðè ïåðåìåøèâàíèè ðàñòâîð 10.6 ììîëü àìè-
íà â 4 ìë õëîðîôîðìà. Ðåàêöèîííóþ ñìåñü
âûäåðæèâàëè 16 ÷ ïðè êîìíàòíîé òåìïåðàòó-
ðå. Ïî îêîí÷àíèè ðåàêöèè (êîíòðîëü – ÒÑÕ)
ðåàêöèîííóþ ñìåñü ðàçáàâèëè 10 ìë âîäû, îò-
äåëèëè îðãàíè÷åñêèé ñëîé, âîäíûé ñëîé
ïðîýêñòðàãèðîâàëè õëîðîôîðìîì (3×4 ìë),
îðãàíè÷åñêèé ñëîé ñóøèëè íàä MgSO4 è óïà-
ðèâàëè. Îñòàòîê ðàñòâîðèëè â àöåòîíå, ïðè
îõëàæäåíèè îòôèëüòðîâàëè îñíîâíóþ ÷àñòü
ñîåäèíåíèÿ VIII. Ìàòî÷íûé ðàñòâîð óïàðè-
ëè, îñòàòîê õðîìàòîãðàôèðîâàëè íà îêñèäå
àëþìèíèÿ (II ñò. àêòèâíîñòè), èñïîëüçóÿ â êà-
÷åñòâå ýëþåíòà õëîðîôîðì. Ôðàêöèþ, ñîäåð-
æàùóþ ïðîäóêò, îáðàáîòàëè ýôèðîì. Ïîñëå
ïåðåêðèñòàëëèçàöèè èç ñîîòâåòñòâóþùåãî
ðàñòâîðèòåëÿ ïîëó÷èëè ñîåäèíåíèÿ VII è X.

ÒÀÁËÈÖÀ 3

Âëèÿíèå àìèíîïðîèçâîäíûõ îðåîçåëîíà

íà ïðîäîëæèòåëüíîñòü õëîðàëãèäðàòîâîãî ñíà, ìèí

Àãåíò Âðåìÿ çàñûïàíèÿ Ïðîäîëæèòåëüíîñòü ñíà

Êîíòðîëü 3.5±0.2 81.8 ± 10.1

XIII 3.1±0.3  65.5±6.8

XIV 2.6±0.2**  72.1±4.3

Êîíòðîëü 3.4±0.1 102.6±21.8

VII 3.4±0.2 157.0±22.2

XV 3.2±0.3 235.6±1.8***

XVI 3.1±0.1 157.3±28.0

 **p < 0.01, ***p < 0.001 ïî ñðàâíåíèþ ñ êîíòðîëåì.
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ii) Ê ðàñòâîðó 3.9 ìîëü áðîìîðåîçåëîíà IV â
10 ìë ÄÌÔÀ ïðè ïåðåìåøèâàíèè äîáàâèëè
7.8 ììîëü àìèíà, ðåàêöèîííóþ ñìåñü ïåðåìå-
øèâàëè â òå÷åíèå 8–10 ÷ ïðè 25 îÑ. Ïî îêîí-
÷àíèè ðåàêöèè ïðèáàâèëè 10 ìë íàñûùåííî-
ãî ðàñòâîðà õëîðèäà àììîíèÿ, ïðîäóêòû èç-
âëåêëè õëîðèñòûì ìåòèëåíîì (4×5 ìë) è óïà-
ðèëè ðàñòâîðèòåëü â âàêóóìå. Îñòàòîê âûñó-
øèëè íà ÷àøêå Ïåòðè, îáðàáîòàëè ãåêñàíîì,
ïîëó÷åííûé îñàäîê ïåðåêðèñòàëëèçîâàëè èç
àöåòîíà. Âûäåëèëè ñîåäèíåíèå VIII. Ìàòî÷-
íûé ðàñòâîð óïàðèëè, ñîåäèíåíèÿ VII, X–
XI âûäåëÿëè êîëîíî÷íîé õðîìàòîãðàôèåé íà
îêñèäå àëþìèíèÿ. iii) Ê ñìåñè 4 ìë 30 % KÎÍ,
20 ìë ýòèëàöåòàòà è 0.006 ìã ÒÝÁÀÕ â 0.5 ìë
ñïèðòà ïðè ïåðåìåøèâàíèè äîáàâèëè 3.1 ììîëü
áðîìîðåîçåëîíà IV è 6.2 ììîëü ñîîòâåòñòâóþ-
ùåãî àìèíà. Ñìåñü ïåðåìåøèâàëè â òå÷åíèå
8 ÷ ïðè êîìíàòíîé òåìïåðàòóðå. Îðãàíè÷åñêèé

ñëîé îòäåëèëè, âîäíûé ýêñòðàãèðîâàëè  õëî-
ðèñòûì ìåòèëåíîì (3×4 ìë) è óïàðèëè ðàñòâî-
ðèòåëü â âàêóóìå. Îñòàòîê îáðàáîòàëè ãåêñà-
íîì, òâåðäûé îñàäîê ïåðåêðèñòàëëèçîâàëè èç
àöåòîíà, âûäåëèëè ñîåäèíåíèå VIII. Ìàòî÷íûé
ðàñòâîð óïàðèâàëè, îñòàòîê êðèñòàëëèçîâàëè
èç ýòèëàöåòàòà èëè õðîìàòîãðàôèðîâàëè íà
îêñèäå àëþìèíèÿ (ýëþåíò – õëîðîôîðì). Ïî-
ëó÷àëè ñîåäèíåíèÿ VII, XI, XIII è XIV.

2-Èçîïðîïèë-2-[(S)-2-(ïèðèäèí-3-èë)ïè-
ïåðèäèí-1-èë]-2Í-ôóðî[3,2-g]õðîìåí-3,7-
äèîí VII. Ò. ïë. 200–201 îÑ, 20[ ]Dα  –3.2î (c 0.5,
õëîðîôîðì). ÈÊ-ñïåêòð (KBr, ν, ñì–1): 854,
908, 1100, 1125, 1140, 1353, 1483, 1579, 1627,
1655, 1737, 3230. ÓÔ-ñïåêòð (EtOH), λmax, íì
(lg ε): 257 (4.31), 277 (4.19), 299 (4.04), 345 (3.88).
Ñïåêòð ßÌÐ 1Í (δ, ì.ä., J, Ãö): 1.01, 1.06 (îáà
ä, ïî 3Í, J = 7.0, Ìå-2′,3′), 1.42–1.55 (ì, 2Í,
Í-5′′), 1.70–1.84 (ì, 3Í, 2Í, Í-4′′ è 1Í, Í-
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Õèìè÷åñêèå ñäâèãè óãëåðîäíûõ àòîìîâ â ñïåêòðàõ ßÌÐ 13Ñ èññëåäóåìûõ ñîåäèíåíèé (δ, ì.ä.)

Àòîì V VII X XI XII XIII XIV

Ñ-2 145.05 ñ 114.69 c 109.09 c 111.95 c 109.68 c 109.65 c 108.73 c

Ñ-3 181.80 ñ 197.87 c 197.86 c 197.50 c 197.88 c 197.97 c 197.32 c

Ñ-3à 119.31 ñ 120.76 c 119.86 c 120.64 c 119.69 c 119.68 c 119.54 c

Ñ-4 125.12 ä 124.45 ä 124.58 ä 124.18 ä 124.05 ä 124.45 ä 124.24 ä

Ñ-4à 115.52 ñ 115.72 ñ 114.38 ñ 113.83 ñ 113.98 ñ 114.27 ñ 114.01 ñ

Ñ-5 143.09 ä 143.13 ä 143.69 ä 143.05 ä 143.33 ä 143.72 ä 143.27 ä

Ñ-6 115.48 ä 115.39 ä 114.77 ä 114.04 ä 113.98 ä 113.81 ä 112.71 ä

Ñ-7 165.73 ñ 158.83 ñ 159.65 ñ 158.68 ñ 159.32 ñ 159.55 ñ 159.13 ñ

Ñ-8a 160.51 ñ 161.13 ñ 162.06 ñ 161.11 ñ 161.43 ñ 161.74 ñ 161.64 ñ

Ñ-9 101.22 ä 101.62 ä 100.59 ñ 100.23 ñ 99.84 ñ 100.11 ñ 100.02 ñ

Ñ-9a 158.88 ñ 169.60 ñ 172.97 ñ 171.70 ñ 172.61 ñ 172.81 ñ 172.49 ñ

Ñ-1′ 126.08 ñ 31.81 ä 31.27 ä 31.29 ä 31.32 ä 31.44 ä 29.27 ä

Ñ-2′ 26.13 òà 16.67 ê 15.34 êà 15.27 êà 14.87 êà 15.00 êà 14.00 êà

Ñ-3′ 24.58 òà 17.52 ê 16.94 êà 16.06 êà 16.43 êà 16.53 êà 15.02 êà

Ñ-2′′ – 36.47 ä 43.09 òá 41.19 òá 45.72 òá 45.59 òá 45.45 òá

Ñ-3′′ – 29.59 òà 54.66 ò 54.22 òâ 50.05 òâ 50.91 ò 50.53 ò

Ñ-4′′ – 22.59 ò – – – – –

Ñ-5′′ – 29.62 òà 54.66 ò 56.64 òâ 51.53 òâ 50.91 ò 50.53 ò

Ñ-6′′ – 36.47 ò 44.48 òá 42.18 òá 45.92 òá 45.90 òá 46.91 òá

  à,á,â Âåëè÷èíû õèìè÷åñêèõ ñäâèãîâ, îòìå÷åííûå îäèíàêîâûìè áóêâàìè, âîçìîæíî, ñëåäóåò
ïîìåíÿòü ìåñòàìè â ïðåäåëàõ îäíîãî ñòîëáöà.

Ïðèìå÷àíèå. Äëÿ ñîåäèíåíèÿ VII: Ar (Py)– C(2) – 143.60 ñ; C(3) – 143.67 ä; C(4) – 143.13 ä; C(5) – 125.99 ä;
C(6) – 161.27 ä; X: N–CH3 – 44.78ê; XI: N–CH2 – 59.70 ò; CH2NH2 – 36.20 ò; XII: Ar–Ñ(1) – 160.63c; C(2) – 140.69 ñ;
C(3) – 117.94 ä; C(4) – 122.95 ä; C(5) – 120.84 ä; C(6) – 123.51 ä; CH3 (ïðè Ñ-2) – 55.24 ê; XIII: Ar–Ñ(1) – 145.50 c;
C(2,6) – 118.45 ä; C(4) – 154.11 ñ; C(3,5) – 114.50 ä; OCH3 (ïðè Ñ-4) – 55.59 ê; XIV: Ar–C(1) – 154.42 c; C(2,6) – 112.72 ä;
Ñ(4) – 138.69 c; C(3,5) – 125.74 ä.
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3′′), 1.98 (ì, 1Í, Í-3′′), 2.37 (1Í, ì, Í-1′),
2.83 (ì, 1Í, Í-6′′),  3.21 (ì, 1Í, Í-6′′), 3.88
(ì, 1Í, Í-2′′), 6.27 (1Í, ä, J = 9.6, Í-6), 6.85
(1Í, ñ, Í-9), 7.22 (ò, 1Í, Í(5)-Py, J = 7.6,
7.5), 7.64 (1Í, ä, J = 9.6,  Í-5), 7.69 (ñ, 1Í,
Í-4), 7.84 (ä, 1Í, Í(4)-Py, J = 7.5), 8.42 (ä, 1Í,
Í(6)-Py, J = 7.6), 8.56 (ä, 1Í, Í(2)-Py, J = 1.2).
Íàéäåíî, %: Ñ 69.78, Í 6.10, N 7.01. Ñ24Í24N2O4.
Âû÷èñëåíî, %: C 71.27, H 5.98, N 6.93.

2-Èçîïðîïèë-2-(4-ìåòèëïèïåðàçèí-1-èë)-
2H-ôóðî[3,2-g]õðîìåí-3,7-äèîí X. Ò. ïë. 214–
216 îÑ. ÈÊ-ñïåêòð (KBr, ν, ñì–1): 826, 859,
909, 1091, 1136, 1350, 1391, 1574, 1624, 1650,
1722,  2975. ÓÔ-ñïåêòð (EtOH), λmax, íì (lg ε):
257 (4.31), 299 (3.99), 313 (3.89), 354 (3.91).
Ñïåêòð ßÌÐ 1Í (δ, ì.ä., J, Ãö): 0.74, 1.12 (îáà
ä, ïî 3Í, J = 7.0, Ìå-2′,3′), 2.30 (3Í, ñ, N-
Ìå), 2.57 (1Í, ì, Í-1′), 2.52 ì (2Í, ì, Í-
2′′,6′′), 2.60-2.88 (4Í, ì, Í-2′′,3′′,5′′,6′′), 3.27
(2Í, ì, Í-3′′,5′′), 6.30 (1Í, ä, J = 9.6, Í-6),
6.88 (1Í, ñ, Í-9), 7.66 (1Í, ä, J = 9.6,  Í-5),
7.73 (ñ, 1Í, Í-4). Íàéäåíî, %: C 51.08, H 4.51,
N 6.27. Ñ19Í22N2O4 ⋅ ÑHCl3. Âû÷èñëåíî, %:
C 51.67, H 4.95, N 6.03.

2-[4-(2-Àìèíîýòèë)ïèïåðàçèí-1-èë]-2-
èçîïðîïèë-2Í-ôóðî[3,2-g]õðîìåí-3,7-äèîí XI.
Ò. ïë. 181–183 îÑ. ÈÊ-ñïåêòð (KBr, ν, ñì–1):
826, 855, 911, 954, 1102, 1120, 1142, 1292,
1351, 1484, 1574, 1626, 1650, 1732, 2855. ÓÔ-
ñïåêòð (EtOH), λmax, íì (lg ε): 256 (4.26), 273
(4.08), 301 (4.06), 349 (3.90). Ñïåêòð ßÌÐ 1Í
(δ, ì.ä., J, Ãö): 0.80, 1.12 (îáà ä, ïî 3Í, J = 7.0,
Ìå-2′,3′), 1.90 (2Í, ì, NH2), 2.45 (2Í, ì, ÑÍ2-
N), 2.50 ì (2Í, ì, Í-2′′,6′′), 2.57 (1Í, ì, Í-
1′), 2.60–2.88 (4Í, ì, Í-2′′,3′′,5′′,6′′), 3.31 (2Í,
ì, Í-3′′,5′′), 3.44 (2Í, ì, CH2–NH2), 6.29 (1Í,
ä, J = 9.6, Í-6), 6.91 (1Í, ñ, Í-9), 7.68 (1Í, ä,
J = 9.6,  Í-5), 7.74 (ñ, 1Í, Í-4). Íàéäåíî, %:
C 65.12, H 6.53, N 11.27. Ñ20Í25N3O4. Âû÷èñëå-
íî, %: C 64.67, H 6.78, N 11.31. Íàéäåíî: m/z
371.37. Ñ20Í25N3O4.  Âû÷èñëåíî:  371.3711.

2-Èçîïðîïèë-2-[4-(2-ìåòîêñèôåíèë)ïèïåðà-
çèí-1-èë]-2Í-ôóðî[3,2-g]õðîìåí-3,7-äèîí XII.
Ò. ïë. 196–199 îÑ. ÈÊ-ñïåêòð (KBr, ν, ñì–1):
660, 826, 907, 1010, 1028, 1120, 1145, 1243,
1296, 1310, 1500, 1582, 1625, 1668, 1721, 1746.
ÓÔ-ñïåêòð (EtOH), λmax, íì (lg ε): 208 (4.39),
249 (4.10), 284 (3.81), 308 (3.63), 338 (3.56), 350
ïë (3.52). Ñïåêòð ßÌÐ 1Í (δ, ì.ä., J, Ãö): 0.78,
1.18 (îáà ä, ïî 3Í, J = 7.0, Ìå-2′,3′), 2.64 (1Í,
ì, Í-1′), 2.84 ì (2Í, ì, Í-2′′,6′′), 2.95–3.11

(4Í, ì, Í-2′′,3′′,5′′,6′′), 3.53, 3.73 (2Í, ì, Í-
3′′,5′′), 3.73 (3H, c, OCH3), 6.31 (1Í, ä, J = 9.6,
Í-6), 6.82 (2Í, ì, Í-4,6-Ar), 6.89 (1Í, ñ, Í-
9), 6.90 (1Í, ä.ä.ä, J = 8.2, 8.0, 1.8, Í-5-Ar),
7.02 (1Í, ò, J = 8.6, Í-3-Ar), 7.67 (1Í, ä, J =
9.6, Í-5), 7.75 (1Í, ñ, Í-4). Ìàññ-ñïåêòð, m/z
(Iîòí, %): 435.1 (20), 434.1 (65), 391 (58), 341
(41), 242 (13), 220 (38), 192 (43), 191 (58), 190
(37), 162 (91), 150 (100). Íàéäåíî: m/z  434.1846
[M]+. Ñ25Í26N2O5.  Âû÷èñëåíî: M =  434.1836. Íàé-
äåíî, %: C 68.28, H 5.51, N 6.27. Ñ25Í26N2O5.
Âû÷èñëåíî, %: C 69.11, H 6.03, N 6.45.

2-Èçîïðîïèë-2-[4-(4-ìåòîêñèôåíèë)ïèïåðà-
çèí-1-èë]-2Í-ôóðî[3,2-g]õðîìåí-3,7-äèîí XIII.
Ò. ïë. 147–149 îÑ. ÈÊ-ñïåêòð (KBr, ν, ñì–1):
661, 702, 827, 908, 1010, 1034, 1100, 1145,
1292, 1307, 1349, 1500, 1512, 1624, 1668,
1720, 1746. ÓÔ-ñïåêòð (EtOH), λmax, íì (lg ε):
244 (4.55), 297 (3.87), 347 (3.59). Ñïåêòð ßÌÐ
1Í (δ, ì.ä., J, Ãö): 0.74, 1.13 (îáà ä, ïî 3Í,
J = 7.0, Ìå-2′,3′), 2.72 (1Í, ì, Í-1′), 2.76 ì
(2Í, ì, Í-2′′,6′′), 2.85 (2Í, ì, Í-2′′,6′′), 3.06
(2Í, ì, Í-3′′,5′′), 3.42 (2Í, ì, Í-3′′,5′′), 3.69
(3H, c, OCH3), 6.25 (1Í, ä, J = 9.6, Í-6), 6.74
(2Í, ä, J = 8.6, Í-2,6-Ar), 6.77 (1Í, ñ, Í-9),
6.84 (2Í, ä, J = 8.6, Í-3,5-Ar), 7.63 (1Í, ä,
J = 9.6, Í-5), 8.01 (1Í, ñ, Í-4). Ìàññ-ñïåêòð,
m/z (Iîòí,  %): 435.2 (11), 434.2 (37), 392 (5),
391 (17), 243 (5), 242 (18), 192 (32), 191 (18),
190 (16), 150 (100). Íàéäåíî: m/z  434.1829 [M]+.
Ñ25Í26N2O5.  Âû÷èñëåíî: M = 434.1836. Íàéäå-
íî, %: N 5.96. Ñ25Í26N2O5. Âû÷èñëåíî, %: N 6.45.

2-Èçîïðîïèë-2-[4-(4-íèòðîôåíèë)ïèïåðà-
çèí-1-èë]-2Í-ôóðî[3,2-g]õðîìåí-3,7-äèîí XIV.
Ò. ïë. 181–185 îÑ. ÈÊ-ñïåêòð (KBr, ν, ñì–1):
648, 826, 854, 875, 906, 910, 949, 1035, 1092,
1117, 1144, 1246, 1291, 1331, 1340, 1504,
1598, 1625, 1721, 1746. ÓÔ-ñïåêòð (EtOH),
λmax, íì (lg ε): 256 (4.02), 301 (3.74), 311 (3.56),
361 (3.87). Ñïåêòð ßÌÐ 1Í (δ, ì.ä., J, Ãö): 0.86,
1.20 (îáà ä, ïî 3Í, J = 7.0, Ìå-2′,3′), 2.42 ì
(2Í, ì, Í-2′′,6′′), 2.60 (1Í, ì, Í-1′), 2.78 (2Í,
ì, Í-2′′,6′′), 2.98 (2Í, ì, Í-,3′′,5′′), 3.42 (2Í,
ì, Í-3′′,5′′), 6.34 (1Í, ä, J = 9.6, Í-6), 6.76
(2Í, ä, J = 8.6, Í-2,6-Ar),  6.91 (1Í, ñ, Í-9),
7.67 (1Í, ä, J = 9.6, Í-5), 7.74 (1Í, ñ, Í-4),
8.10 (2Í, ä, J = 8.6, Í-3,5-Ar). Íàéäåíî, %:
C 51.28, H 4.25, N 7.29. Ñ24Í23N3O6 ⋅ ÑHCl3. Âû-
÷èñëåíî, %: C 52.77, H 4.22, N 7.34. Íàéäåíî:
m/z  449.1583. Ñ24Í23N3O6.  Âû÷èñëåíî:  449.1581.



ÑÈÍÒÅÇ È ÈÑÑËÅÄÎÂÀÍÈÅ ÔÀÐÌÀÊÎËÎÃÈ×ÅÑÊÎÉ ÀÊÒÈÂÍÎÑÒÈ ÀÇÎÒÑÎÄÅÐÆÀÙÈÕ ÏÐÎÈÇÂÎÄÍÛÕ ÎÐÅÎÇÅËÎÍÀ 467

2-(1,3-Áèñ-(4-ãèäðîêñèôåíýòèëàìèíî)ïðî-
ïàí-2-èëèäåí)-2Í-ôóðî[3,2-g]õðîìåí-3,7-
äèîí XV. Ãèäðèä íàòðèÿ ìàññîé 0.084 ã
(2.5 ììîëü) îáðàáîòàëè 10 ìë àáñîëþòíîãî ãåê-
ñàíà â òîêå àðãîíà, çàòåì äîáàâèëè 10 ìë àá-
ñîëþòíîãî ÒÃÔ è 0.274 ã (2 ììîëü) òèðàìèíà.
Ñìåñü îñòàâèëè ïðè ïåðåìåøèâàíèè íà 0.5 ÷
ïðè êîìíàòíîé òåìïåðàòóðå. Çàòåì äîáàâèëè
0.4 ã (1 ììîëü) ñîåäèíåíèÿ V è íàãðåëè äî
60 îÑ. Ñïóñòÿ 6 ÷ (êîíòðîëü – ÒÑÕ) ñìåñü îõ-
ëàäèëè, äîáàâèëè íåñêîëüêî êàïåëü ñïèðòà
äëÿ ðàçëîæåíèÿ ãèäðèäà íàòðèÿ, çàòåì 20 %
ðàñòâîð HCl äî ïîëó÷åíèÿ íåéòðàëüíîé ðå-
àêöèè ñðåäû. Îðãàíè÷åñêèé ñëîé îòäåëèëè,
âîäíûé ïðîýêñòðàãèðîâàëè ýòèëàöåòàòîì
(4×5 ìë) è õëîðèñòûì ìåòèëåíîì (3×5ìë), âû-
ñóøèëè íàä MgSO4 è óïàðèëè. Îñòàòîê õðî-
ìàòîãðàôèðîâàëè íà îêñèäå àëþìèíèÿ, ýëþ-
åíò – õëîðîôîðì, õëîðîôîðì : ýòàíîë = 50 : 3.
Ïîñëå ïîâòîðíîãî õðîìàòîãðàôèðîâàíèÿ âû-
äåëèëè ñîåäèíåíèå XV ñ âûõîäîì 61 %. Ò. ïë.
189–190 îÑ (èç ýòèëàöåòàòà). ÈÊ-ñïåêòð (KBr,
ν, ñì–1): 774, 822, 966, 1029, 1113, 1174, 1380,
1467, 1516, 1595, 1700, 2518, 2580, 2868,
2930, 3336. ÓÔ-ñïåêòð (EtOH), λmax, íì (lg ε):
201 (4.57), 225 (4.4), 279 (3.89), 335 ïë (3.16).
Ñïåêòð ßÌÐ 1Í (δ, ì.ä., J, Ãö): 2.58, 2.96 (îáà
ì ïî 4Í, Ñ-1′′H2, C-2′′H2), 3.21 (4H, ò, J =
8.8, Ñ-2′H2), 6.90 (4Í, ä, J = 7.8, H-2,6-Ar),
6.92 (1Í, ñ, Í-9), 6.97 (1Í, ä, J = 9.8, Í-6),
7.01 (4Í, ä, J = 7.8, H-3, 5-Ar), 7.54 (1Í, ä,
J = 9.8, Í-5), 7.94 (1Í, ñ, Í-4), 12.02 (4Í, ó.ñ,
OH, NH. Ñïåêòð ßÌÐ 13Ñ (δ, ì.ä.): 36.19, 49.63
(îáà ò, Ñ-1′′, C-2′′), 44.19 (ò, Ñ-2′), 98.01 (ä,
Ñ-9), 112.80 (ä, Ñ-6), 113.49 (ñ, Ñ-5à), 116.42
(ñ, Ñ-4à), 116.62 (îáà ä, Ñ-3,5-Ar), 119.96 (ñ,
Ñ-1′), 121.88 (ä, Ñ-4), 123.31 (ñ, Ñ-1-Ar), 130.02
(îáà ä, Ñ-2,6-Ar), 144.15 (c, Ñ-4′), 144.11 (ä,
Ñ-5), 144.80 (ñ, Ñ-2), 156.45 (ñ, Ñ-9à), 156.57
(ñ, Ñ-4-Ar), 158.85 (ñ, Ñ-8à), 173.71 (ñ, Ñ-7),
197.29 (ñ, Ñ-3). Íàéäåíî, %: N 5.89. Ñ30Í28N2O6.
Âû÷èñëåíî, %: N 5.42.

2-(1,5,9,13-Òåòðààçàöèêëîãåïòàäåêàí-7-
èëèäåí)-2Í-ôóðî[3,2-g]õðîìåí-3,7-äèîí XVI.
Ãèäðèä íàòðèÿ ìàññîé 0.084 ã (2.5 ììîëü) îá-
ðàáîòàëè 10 ìë àáñîëþòíîãî ãåêñàíà â òîêå
àðãîíà, çàòåì äîáàâèëè 8 ìë àáñîëþòíîãî ÒÃÔ
è 0.404 ã (2 ììîëü) ñïåðìèíà. Ñìåñü îñòàâèëè
ïðè ïåðåìåøèâàíèè íà 0.5 ÷ ïðè êîìíàòíîé
òåìïåðàòóðå. Çàòåì äîáàâèëè 0.4 ã (1 ììîëü)
ñîåäèíåíèÿ IV è íàãðåâàëè äî òåìïåðàòóðû

êèïåíèÿ ðàñòâîðèòåëÿ. Ñïóñòÿ 7 ÷ (êîíòðîëü –
ÒÑÕ) ñìåñü îõëàäèëè, äîáàâèëè íåñêîëüêî
êàïåëü ñïèðòà äëÿ ðàçëîæåíèÿ ãèäðèäà íà-
òðèÿ, çàòåì 20 % ðàñòâîð HCl äî ïîëó÷åíèÿ
íåéòðàëüíîé ðåàêöèè ñðåäû. Îðãàíè÷åñêèé
ñëîé îòäåëèëè, âîäíûé ïðîýêñòðàãèðîâàëè
ýòèëàöåòàòîì (4×5 ìë) è õëîðèñòûì ìåòèëå-
íîì (3×5 ìë), âûñóøèëè íàä MgSO4 è óïàðè-
ëè. Ïîëó÷åííûé ïðîäóêò ïîñëåäîâàòåëüíî õðî-
ìàòîãðàôèðîâàëè íà îêñèäå àëþìèíèÿ, ýëþ-
åíò – õëîðîôîðì, õëîðîôîðì : ýòàíîë = 50 : 3.
Âûõîä – 52 %. Ò. ïë. 201–203 îÑ. ÈÊ-ñïåêòð
(KBr, ν, ñì–1): 741, 829, 909, 1023, 1138,
1193, 1289, 1350, 1393, 1482, 1624, 1727,
2452, 2592, 2676, 2853, 2934, 2975, 3061, 3437.
ÓÔ-ñïåêòð (EtOH), λmax, íì (lg ε): 202 (4.83),
223 (4.7), 255 (4.96), 299 (4.73), 348 (4.56).
Ñïåêòð ßÌÐ 1Í (δ, ì.ä., J, Ãö): 1.93 (4Í, ì,
H-15′,16′), 2.02 (4Í, ì, H-3′,11′), 2.57 ì (4Í,
ì, H-14′,17′),  2.70 (4Í, ì, H-2′,12′), 2.72 (4Í,
ñ, H-6′,8′), 3.50 (4Í, ì, H-4′,10′), 6.24 (1Í, ä,
J = 9.8, Í-6), 6.98 (1Í, ñ, Í-9), 7.55 (1Í, ä,
J = 9.6, Í-5), 7.94 (ñ, 1Í, Í-4), 8.92 (óø.ñ, 4Í,
NH). Ñïåêòð ßÌÐ 13Ñ, δ, ì.ä.: 27.54 (ò, Ñ-
15′,16′), 28.59 (ò, C-3′,11′), 45.88 (ò, C-4′,10′),
49,13 (ò, C-2′,12′), 49,84 (ò, C-14′,17′), 51.31
(ò, C-6′,8′), 99.65 (ä, C-9), 112.77 (ä, C-6),
113.46 (ñ, C-5a), 116.38 (ñ, C-4a), 123.23 (ä,
C-4 ), 126.10 (ñ, C-7′), 144.16 (ä, C-5), 144.76
(ñ, C-2), 157.33 (ñ, Ñ-9a), 161.79 (ñ, C-8a),
171.58 (ñ, C-7), 192.36 (ñ, C-3). Íàéäåíî, %:
C 54.33, H 6.00, N 10.29. Ñ24Í32N4Î4 ⋅ CHCl3. Âû-
÷èñëåíî, %: Ñ 53.71, Í 5.90, N 10.01.

Áèîëîãèÿ

Âñå èññëåäîâàíèÿ ïðîâåäåíû íà áåëûõ áåñ-
ïîðîäíûõ ìûøàõ ìàññîé 20–25 ã. Èññëåäóå-
ìûå ñîåäèíåíèÿ ðàñòâîðÿëè â âîäå ñ òâèíîì-
80 è ââîäèëè îäíîêðàòíî âíóòðèæåëóäî÷íî
â äîçå 5 ìã/êã (ïî 0.2 ìë íà 10 ã ìàññû æè-
âîòíîãî). Òåñòèðîâàíèå ôàðìàêîëîãè÷åñêîé
àêòèâíîñòè ïðîâîäèëè ÷åðåç 1 ÷ ïîñëå ââåäåíèÿ
àãåíòîâ. Æèâîòíûå êîíòðîëüíîé ãðóïïû ïîëó-
÷àëè ýêâèâàëåíòíûå îáúåìû ðàñòâîðèòåëÿ.

Èññëåäîâàíèå âëèÿíèÿ àãåíòîâ íà äâèãà-
òåëüíî-ýìîöèîíàëüíóþ àêòèâíîñòü æèâîòíûõ
îñóùåñòâëÿëè â ôîòîñåíñîðíîé óñòàíîâêå
TruScan (Coulbourn Instruments, ÑØÀ), â
öåíòð êîòîðîé ïîìåùàëè æèâîòíûõ è â òå÷å-
íèå 2 ìèí ðåãèñòðèðîâàëè ïîêàçàòåëè âåðòè-
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êàëüíîé è ãîðèçîíòàëüíîé àêòèâíîñòè. Õëîðàë-
ãèäðàòîâûé ñîí âûçûâàëè ââåäåíèåì õëîðàë-
ãèäðàòà (350 ìã/êã, âíóòðèáðþøèííî), îòìå-
÷àëè äëèòåëüíîñòü áîêîâîãî ïîëîæåíèÿ æè-
âîòíûõ ïî óòðàòå è âîññòàíîâëåíèþ ðåôëåê-
ñà ïåðåâîðà÷èâàíèÿ [17].

ÇÀÊËÞ×ÅÍÈÅ

Òàêèì îáðàçîì, íà îñíîâàíèè ïðîâåäåííî-
ãî ïåðâè÷íîãî ñêðèíèíãà ôàðìàêîëîãè÷åñêîé
àêòèâíîñòè àìèíîïðîèçâîäíûõ îðåîçåëîíà
ïîêàçàíî, ÷òî íåêîòîðûå èç îïèñàííûõ ñî-
åäèíåíèé ìîãóò ïðåäñòàâëÿòü èíòåðåñ äëÿ
äàëüíåéøåãî èçó÷åíèÿ â êà÷åñòâå âåùåñòâ,
îêàçûâàþùèõ âëèÿíèå íà ÖÍÑ. Òàê, àãåíòû
XIII è XIV  èíòåðåñíû êàê ñòèìóëÿòîðû ÖÍÑ,
à àãåíò XV ïåðñïåêòèâåí â êà÷åñòâå ñîåäè-
íåíèÿ, îêàçûâàþùåãî ñíîòâîðíîå äåéñòâèå.
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