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Ñèíòåçèðîâàí ðÿä 3-àëêîêñè-1,2-äèãèäðî-3Í-1,4-áåíçäèàçåïèí-2-îíîâ. Èçó÷åíà èõ ïðî-

òèâîñóäîðîæíàÿ àêòèâíîñòü. Îáíàðóæåíî, ÷òî íàèáîëüøèì ïðîòèâîñóäîðîæíûì äåéñò-

âèåì â ðÿäó îïèñûâàåìûõ ñîåäèíåíèé îáëàäàåò 7-áðîì-5-ôåíèë-3-öèêëîïðîïèëìåòèëîê-

ñèïðîèçâîäíîå VIII, àêòèâíîñòü êîòîðîãî ñîèçìåðèìà ñ àêòèâíîñòüþ ñîåäèíåíèÿ ñðàâíå-

íèÿ — 7-áðîì-3-ãèäðîêñè-5-(2�-õëîð)ôåíèë-1,2-äèãèäðî-3Í-1,4-áåíçäèàçåïèí-2- îíà (II).

Óñòàíîâëåíî, ÷òî 3-àëêîêñè-5-ôåíèëïðîèçâîäíûå ïðîÿâëÿþò áîëåå âûñîêóþ ïðîòèâîñóäî-

ðîæíóþ àêòèâíîñòü ïî ñðàâíåíèþ ñ 3-àëêîêñè-5-(2�-õëîð)ôåíèëïðîèçâîäíûìè. Äëÿ ñîåäè-

íåíèé VIII è ²Õ óñòàíîâëåíà êðèñòàëëè÷åñêàÿ è ìîëåêóëÿðíàÿ ñòðóêòóðà ìåòîäîì ÐÑÀ.

Êëþ÷åâûå ñëîâà: 3-àëêîêñè-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-îíû; ïðîòèâîñóäîðîæ-

íàÿ àêòèâíîñòü; ìîëåêóëÿðíàÿ ñòðóêòóðà; ðåíòãåíîñòðóêòóðíûé àíàëèç.

3-Çàìåùåííûå 1,4-áåíçäèàçåïèíîâ (ÁÄ) ïðåäñòàâ-

ëÿþò èíòåðåñ â êà÷åñòâå ïîòåíöèàëüíûõ íåéðîòðîï-

íûõ ñðåäñòâ, áëàãîäàðÿ ïðîÿâëåíèþ àíêñèîëèòè÷å-

ñêîé, ñåäàòèâíîé, ãèïíîòè÷åñêîé, ìèîðåëàêñàíòíîé,

ïðîòèâîñóäîðîæíîé àêòèâíîñòè è íèçêîé òîêñè÷íî-

ñòè. Ñðåäè 3-çàìåùåííûõ ÁÄ íàéäåíû ëèãàíäû öåí-

òðàëüíûõ è ïåðèôåðè÷åñêèõ áåíçäèàçåïèíîâûõ ðåöåï-

òîðîâ [1, 2] õîëåöèñòîêèíèíîâûõ [3, 4] è áðàäèêèíè-

íîâûõ [5, 6] ðåöåïòîðîâ, èíãèáèòîðû ðåñïèðàòîðíî-

ñèíöèòèàëüíîãî âèðóñà [7]. Âàðüèðîâàíèå çàìåñòèòå-

ëåé â ïîëîæåíèè 3 áåíçäèàçåïèíîâîãî öèêëà ïðèâîäèò

ê íåîäíîçíà÷íîìó èçìåíåíèþ ñïåêòðà ôàðìàêîëîãè÷å-

ñêèõ ñâîéñòâ ïðîèçâîäíûõ ÁÄ [8 – 10]. Íåñìîòðÿ íà

òî, ÷òî àêòèâíîå èçó÷åíèå 1,4-áåíçäèàçåïèíîâ íà÷à-

ëîñü åùå ñ êîíöà 60-õ ãîäîâ ïðîøëîãî ñòîëåòèÿ, äî

ñèõ ïîð ìàëî èçó÷åíû 3-àëêîêñèïðîèçâîäíûå ýòîãî

êëàññà [11 – 17].

Ñ öåëüþ èçó÷åíèÿ îñîáåííîñòåé ñòðóêòóðû è âëèÿ-

íèÿ ïðèðîäû çàìåñòèòåëÿ â ïîëîæåíèè 3 áåíçäèàçåïè-

íîâîãî öèêëà íà ïðîòèâîñóäîðîæíûå ñâîéñòâà ïðîèç-

âîäíûõ 3-ãèäðîêñè-ÁÄ, èñõîäÿ èç 7-áðîì-3-ãèäðî-

êñè-5-ôåíèë-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-îíà

(I) è 7-áðîì-3-ãèäðîýêñè-5-(2�-õëîð)ôåíèë-1,2-äèãèä-

ðî-3H-1,4-áåíçäèàçåïèí-2-îíà (II) ñèíòåçèðîâàí ðÿä

íîâûõ 3-àëêîêñè-ÁÄ (V – XVI) âçàèìîäåéñòâèåì

7-áðîì-3-õëîð-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-îíîâ

(III, IV) ñ ñîîòâåòñòâóþùèìè ñïèðòàìè (ñõåìà).

Âûõîäû, ôèçèêî-õèìè÷åñêèå ñâîéñòâà è ñïåêòðàëü-

íûå õàðàêòåðèñòèêè ñîåäèíåíèé V – XVI ïðåäñòàâëå-

íû â òàáë. 1 è 2.
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3-Àëêîêñè-1,2-äèãèäðî-3Í-1,4-áåíçäèàçåïèí-2-îíû (V – XIV)

Ñîåäèíåíèå R
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T ïë., °C Âûõîä, %

V H CH
3
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XI Ñl CH
3
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H
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XII Cl C
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H
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OH 374 224 – 229 81

XV Cl (CH
2
)
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Ñîåäèíåíèÿ V – XVI èäåíòèôèöèðîâàíû ìåòîäàìè

ìàññ-ñïåêòðîìåòðèè, ÈÊ è ÏÌÐ ñïåêòðîñêîïèè. ×èñ-

òîòó ñîåäèíåíèé îöåíèâàëè ìåòîäîì ÂÝÆÕ. Ìåòîäîì

ðåíòãåíîñòðóêòóðíîãî àíàëèçà óñòàíîâëåíà êðèñòàë-

ëè÷åñêàÿ è ìîëåêóëÿðíàÿ ñòðóêòóðà 7-áðîì-5-ôå-

íèë-3-öèêëîïðîïèëìåòîêñè-1,2-äèãèäðî-3H-1,4-áåíç-

äèàçåïèí-2-îíà (VIII) è 7-áðîì-3-(2-ãèäðîêñè)ýòîêñè-

5-ôåíèë-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-îíà (IX)

(ðèñ. 1, 2). Â òàáë. 3 ïðåäñòàâëåíû îñíîâíûå ìåæàòîì-

íûå ðàññòîÿíèÿ è âàëåíòíûå óãëû â 7-÷ëåííûõ ãåòåðî-

öèêëàõ èçó÷åííûõ ñîåäèíåíèé VIII è IX. Îñòîâ ìîëå-

êóë ïîäîáåí îñòîâó ôåíàçåïàìà [18], åãî ãèäðîêñèïðî-

èçâîäíîãî [19], ëîðàçåïàìà [20], êëîíàçåïàìà [21],

7-õëîð-5-(2�-õëîð)ôåíèë-1,2-äèãèäðî-3H-1,4-áåíçäèàçå-

ïèí-2-îíà [22], áðîìàçåïàìà [23]. Â 7-÷ëåííîì ãåòåðî-

öèêëå (ðèñ. 1, 2) äåëîêàëèçàöèÿ �-ýëåêòðîííîé ïëîò-

íîñòè çàõâàòûâàåò ó÷àñòîê O(21)=C(2)-N(1)-

C(10)-C(11)-C(5)-N(4) äëÿ ñîåäèíåíèÿ IX è

O(21)=C(3)-N(1)-C(10)-C(11)-C(5)-N(4) äëÿ ñîåäèíå-

íèÿ VIII. Ñâÿçè C(2)-C(3) = 1,541 Å, (1,527) è

Ñ(3)-N(4) = 1,443 Å, (1,456) â äåëîêàëèçàöèè ó÷àñòèÿ

íå ïðèíèìàþò. Êîíôîðìàöèÿ 7-÷ëåííîãî öèêëà —

ïñåâäîëîäêà ñ äâóãðàííûìè óãëàìè ìåæäó ïðàêòè÷å-

ñêè ïëîñêèì îñíîâàíèåì N(1)C(2)N(4)C(5) è ôðàãìåí-
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Äàííûå ÈÊ è ÏÌÐ ñïåêòðîâ 3-àëêîêñè-1,2-äèãèäðî-3Í-1,4-áåíçäèàçåïèí-2-îíîâ (V – XIV)

Ñîåäèíåíèå

ÏÌÐ-ñïåêòð 300 ÌÃö, �, ì.ä.

Ðàñòâîðèòåëü äëÿ V, VII, VIII, IX, XI, XIII, XIV-ÄÌÑÎ-d
6

,

äëÿ VI, X, XII, XV, XVI-CDCl
3

ÈÊ-ñïåêòð,


, ñì

– 1

(KBr)

Ìîëåêóëÿðíàÿ

ôîðìóëà

V 3,46 (ñ, 3H CH
3
); 7,21 – 7,79 (ì, 8H, àðîìàòè÷.); 4,66 (c, 1H, Ñ(3)Í);

10,82 (c, 1H, NH)

3253 (N-Í ñâîáîäí.)

3138 (N-Í àññîö.)

1722 (Ñ=Î)

1603 (Ñ=N)

C
16

H
13

BrN
2
O

2

XI 4,63 (ñ, 3H CH
3
); 8,32 – 8,76 (ì, 7H, àðîìàòè÷.); 5,90 (c, 1H, Ñ(3)Í);

5,90 (c, 1H, NH)

3069 (N-Í àññîö.)

1743 (Ñ=Î)

1598 (Ñ=N)

C
16

H
12

BrClN
2
O

2

VI 3,66 – 4,08 (2ä, 2H, CH
2
); 1,37 – 1,41 (ò, 3H, CH

3
); 7,18 – 7,60 (ì, 8H, àðîìàòè÷.);

4,77 (c, 1H, Ñ(3)Í); 9,78 (c, 1H, NH)

3173 (N-Í ñâîáîäí.)

3106 (N-Í àññîö.)

1702 (Ñ=Î)

1604 (Ñ=N)

C
17

H
15

BrN
2
O

2

XII 3,65 – 4,11 (2ä, 2H, CH
2
); 1,35 – 1,40 (ò, 3H, CH

3
); 7,15 – 7,59 (ì, 7H, àðîìàòè÷.);

4,82 (c, 1H, Ñ(3)Í); 10,04 (c, 1H, NH)

3216 (N-Í ñâîáîäí.)

3155 (N-Í àññîö.)

1718 (Ñ=Î)

1605 (Ñ=N)

C
17

H
14

BrClN
2
O

2

VII 3,52 – 3,78 (2êâ, 2H, Î-CH
2
-(ÑH

2
)
2
-CH

3
); 1,57 – 1,64 (ïåíò., 2H,

Î-CH
2
-ÑH

2
-CH

2
-CH

3
); 1,34 – 1,43 (ñåêñò., 2H, Î-CH

2
-ÑH

2
-CH

2
-CH

3
);

0,90 – 0,94 (ò, 3H, CH
3
); 7,20 – 7,79 (ì, 8H, àðîìàòè÷.); 4,71 (c, 1H, Ñ(3)Í);

10,81 (c, 1H, NH)

3186 (N-Í ñâîáîäí.)

3101 (N-Í àññîö.)

1698 (Ñ=Î)

1607 (Ñ=N)

C
19

H
19

BrN
2
O

2

XIII 3,52 – 3,80 (2êâ, 2H, Î-CH
2
-(ÑH

2
)
2
-CH

3
); 1,55 – 1,62 (ïåíò., 2H,

Î-CH
2
-ÑH

2
-CH

2
-CH

3
); 1,38 – 1,43 (ñåêñò., 2H, Î-CH

2
-ÑH

2
-CH

2
-CH

3
);

0,88 – 0,92 (ò, 3H, CH
3
); 7,06 – 7,75 (ì, 7H, àðîìàòè÷.); 4,77 (c, 1H, Ñ(3)Í);

10,94 (c, 1H, NH)

3195 (N-Í ñâîáîäí.)

3102 (N-Í àññîö.)

1714 (Ñ=Î)

1628 (Ñ=N)

C
19

H
18

BrClN
2
O

2

VIII 3,57 – 3,85 (2ì, 2H, Î-CH
2
-Ñ

3
Í

5
); 1,18 – 1,24 (ì, 1H, Î-CH

2
-ÑHÑ

2
Í

4
);

0,54 – 0,56 (ä, 2H, Î-CH
2
-ÑHÑ

2
Í

4
); 0,24 – 0,27 (ò, 2H, Î-CH

2
-ÑHÑ

2
Í

4
);

7,18 – 7,60 (ì, 8H, àðîìàòè÷.); 4,89 (c, 1H, Ñ(3)Í); 9,98 (c, 1H, NH)

3175 (N-Í ñâîáîäí.)

3081 (N-Í àññîö.)

1703 (Ñ=Î)

1607 (Ñ=N)

C
19

H
17

BrN
2
O

2

XIV 3,39 – 3,64 (2ì, 2H; Î-CH
2
-Ñ

3
Í

5
); 1,05 – 1,11 (ì, 1H, Î-CH

2
-ÑHÑ

2
Í

4
);

0,47 – 0,49 (ä, 2H, Î-CH
2
-ÑHÑ

2
Í

4
); 0,20 (óø. ñ, 2H, Î-CH

2
-ÑHÑ

2
Í

4
);

7,07 – 7,74 (ì, 7H, àðîìàòè÷.); 4,81 (c, 1H, Ñ(3)Í); 10,94 (c, 1H, NH)

3221 (N-Í ñâîáîäí.)

3106 (N-Í àññîö.)

1722 (Ñ=Î)

1603 (Ñ=N)

C
19

H
16

BrClN
2
O

2

IX 8,31 (ñ, 1Í, ÎÍ); 3,58 – 3,84 (ì, 4H, CH
2
-CH

2
); 7,21 – 7,80 (ì, 8H, àðîìàòè÷.);

4,86 (c, 1H, Ñ(3)Í); 10,82 (c, 1H, NH)

3411 (O-H)

3191 (N-Í ñâîáîäí.)

3030 (N-Í àññîö.)

1701 (Ñ=Î)

1605 (Ñ=N)

C
17

H
15

BrN
2
O

3

XV 4,65 (ñ, 1Í, ÎÍ); 3,61 – 3,83 (ì, 4H, CH
2
-CH

2
); 7,07 – 7,75 (ì, 7H, àðîìàòè÷.);

4,81 (c, 1H, Ñ(3)Í); 10,93 (c, 1H, NH)

3340 (O-H)

3175 (N-Í ñâîáîäí.)

3102 (N-Í àññîö.)

1683 (Ñ=Î)

1610 (Ñ=N)

C
17

H
14

BrClN
2
O

3

X 3,92 – 4,17 (2ì, 2H, Î-CH
2
-ÑH

2
-ÎCH

3
); 3,67 – 3,80 (ì, 2H, Î-CH

2
-ÑH

2
-ÎCH

3
);

3,37 (ñ, 3H, CH
3
); 7,15 – 7,61 (ì, 8H, àðîìàòè÷.); 4,89 (c, 1H, Ñ(3)Í);

9,81 (c, 1H, NH)

3210 (N-Í ñâîáîäí.)

3135 (N-Í àññîö.)

1706 (Ñ=Î)

1671 (C=N)

C
18

H
17

BrN
2
O

3

XVI 3,90 – 4,18 (2ì, 2H, Î-CH
2
-ÑH

2
-ÎCH

3
); 3,64 – 3,79 (ì, 2H, Î-CH

2
-ÑH

2
-ÎCH

3
);

3,36 (ñ, 3H, CH
3
); 7,13 – 7,59 (ì, 7H, àðîìàòè÷.); 4,94 (ñ, 3H, CH

3
);

9,62 (c, 1H, NH)

3418 (O-H)

3209 (N-Í ñâîáîäí.)

3135 (N-Í àññîö.)

1710 (Ñ=Î)

1672 (Ñ=N)

C
18

H
16

BrClN
2
O

3



òàìè C(2)C(3)N(4) è N(1)C(10)C(11)C(5), ðàâíû-

ìè 118,3° è 34,6° äëÿ ñîåäèíåíèÿ IX, è äëÿ ñîåäèíå-

íèÿ VIII 117,7° è 34,3° ñîîòâåòñòâåííî. Ðàññòîÿíèå

C(3)-O(31) ðàâíî 1,404 Å äëÿ IX è 1,390 Å äëÿ VIII.

Ýòà ñâÿçü ðàñïîëîæåíà ýêâàòîðèàëüíî îòíîñèòåëüíî

öèêëà. Äâóãðàííûé óãîë ìåæäó êîíäåíñèðîâàííûì

àðîìàòè÷åñêèì ôðàãìåíòîì è ôåíèëüíûì çàìåñòèòå-

ëåì â ïîëîæåíèè 5 ðàâåí 64,2° è 63,3° ñîîòâåòñòâåííî

äëÿ IX è VIII, ÷òî áëèçêî ê íàéäåííîìó äëÿ ôåíàçåïà-

ìà 75,4° è â äðóãèõ ïîäîáíûõ ñòðóêòóðàõ [18].

Â çàâèñèìîñòè îò çàìåñòèòåëÿ â òðåòüåì ïîëîæåíèè

3-àëêîêñè-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-îíîâ

èçìåíÿåòñÿ õàðàêòåð âîäîðîäíûõ ñâÿçåé â êðèñòàëëàõ

èññëåäóåìûõ ñîåäèíåíèé è, êàê ñëåäñòâèå, èçìåíÿåòñÿ

õàðàêòåð óïàêîâêè ìîëåêóë â êðèñòàëëå. Â ñëó÷àå ñî-

åäèíåíèÿ VIII íàáëþäàåòñÿ òèïè÷íàÿ êàðòèíà äëÿ

1,4-ÁÄ, íåçàìåùåííûõ ïî ïåðâîìó ïîëîæåíèþ. Çà ñ÷åò

îáðàçîâàíèÿ âîäîðîäíûõ ñâÿçåé ìåæäó àìèäíûìè

ôðàãìåíòàìè ñîñåäíèõ ìîëåêóë ôîðìèðóþòñÿ äèìåð-

íûå àññîöèàòû ñ îáðàçîâàíèåì 8-÷ëåííîãî öèêëà

(ðèñ. 3). Â êðèñòàëëå 3-(2-ãèäðîêñè)ýòîêñèïðîèçâîäíî-

ãî IX òàêæå íàáëþäàåòñÿ îáðàçîâàíèå äèìåðíûõ àññî-

öèàòîâ, íî çà ñ÷åò îáðàçîâàíèÿ âîäîðîäíûõ ñâÿçåé ìå-

æäó Ñ-Î-Ñ è ÎÍ-ãðóïïàìè â ýòèëåíãèêîëåâîì ôðàã-

ìåíòå, â ðåçóëüòàòå ÷åãî îáðàçóþòñÿ 5- è 10-÷ëåííûå

ïñåâäîöèêëû (ðèñ. 4).

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

Ñïåêòðû ßÌÐ
1

Í çàïèñàíû íà ßÌÐ-ñïåêòðîìåòðå

“Bruker” ñ ðàáî÷åé ÷àñòîòîé 300 ÌÃö, â CDCl
3

è

ÄÌÑÎ-d
6

, âíóòðåííèé ñòàíäàðò TMS, ïðè òåìïåðàòó-

ðå 25 °C. ÈÊ ñïåêòðû çàïèñàíû â òàáëåòêàõ KBr íà

ÈÊ-ñïåêòðîôîòîìåòðå Perkin Elmer Specrtrum BX

FT-IR System ñ èñïîëüçîâàíèåì ñèëüíîé àïîäèçàöèè

Áèðà – Íîðòîíà. Ìàññ-ñïåêòðû çàðåãèñòðèðîâàíû ìå-

òîäîì ýëåêòðîííîãî óäàðà íà ìàññ-ñïåêòðîìåòðå

ÌÕ-1321 (èîíèçèðóþùåå íàïðÿæåíèå 70 ýÂ, òåìïåðà-

òóðà êàìåðû èîíèçàöèè 200 °C). Òîíêîñëîéíàÿ õðîìà-

òîãðàôèÿ âûïîëíåíà íà ïëàñòèíàõ Silufol-UV-254, â

ñèñòåìå ðàñòâîðèòåëåé àöåòîíèòðèë – õëîðîôîðì –

ãåêñàí (1:1:3) è â ñèñòåìå áåíçîë – àöåòîíèòðèë – ãåê-

ñàí – ìåòàíîë (25:15:5:1), ïðîÿâëåíèå ÓÔ-ñâåòîì ïðè

� 254 íì. ÂÝÆÕ âûïîëíåíà íà õðîìàòîãðàôå

Shimadzu LC-8A, àíàëèòè÷åñêàÿ êîëîíêà Zorbax C 18,

ïîäâèæíàÿ ôàçà: ìåòàíîë + 2 % TFA : âîäà + 2 %

TFA = 9:1.

Ðåíòãåíîñòðóêòóðíûé àíàëèç

Êðèñòàëëîãðàôè÷åñêèå äàííûå è ïàðàìåòðû ðåíò-

ãåíîñòðóêòóðíûõ ýêñïåðèìåíòîâ ïðåäñòàâëåíû â

òàáë. 4. Èçìåðåíèÿ âûïîëíåíû ñ ïîìîùüþ äèôðàêòî-

ìåòðà ÊUMA ÊÌ4ÑÑD íà ìîíîõðîìàòèçèðîâàííîì

MoK



-èçëó÷åíèè ïðè êîìíàòíîé òåìïåðàòóðå. Ñòðóê-

òóðà ðåøåíà ïðÿìûìè ìåòîäàìè ïî ïðîãðàììå
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Ðèñ. 2. Ìîëåêóëÿðíàÿ ñòðóêòóðà 7-áðîì-3-(2-ãèäðîêñè)ýòîê-

ñè-5-ôåíèë-1,2-äèãèäðî-3Í-1,4-áåíçäèàçåïèí-2-îíà (IX)

Ðèñ. 1. Ìîëåêóëÿðíàÿ ñòðóêòóðà â êðèñòàëëå 7-áðîì-3-öèêëî-

ïðîïèëìåòîêñè-5-ôåíèë-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-

îíà (VIII)

Ðèñ. 3. Ôîðìèðîâàíèå äèìåðîâ â êðèñòàëëå 7-áðîì-3-öèêëî-

ïðîïèëìåòîêñè-5-ôåíèë-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-

îíà (VIII)



SHELXS-97 [24] è óòî÷íåíà ïîëíîìàòðè÷íûì ÌÍÊ â

àíèçîòðîïíîì ïðèáëèæåíèè äëÿ íåâîäîðîäíûõ àòî-

ìîâ. Àòîìû âîäîðîäà íàéäåíû îáúåêòèâíî è óòî÷íÿ-

ëèñü â ìîäåëè æåñòêîãî òåëà. Êîîðäèíàòû äåïîíèðîâà-

íû â Êåìáðèäæñêîì áàíêå ñòðóêòóðíûõ äàííûõ

CCDC ¹ 740207 äëÿ ñîåäèíåíèÿ VIII è ¹ 740206 äëÿ

ñîåäèíåíèÿ IX.

7-Áðîì-3-õëîð-5-ôåíèë-1,2-äèãèäðî-3H-1,4-áåí-

çäèàçåïèí-2-îí (III).

Â êðóãëîäîííóþ êîëáó, ñíàáæåííóþ õëîðêàëüöèå-

âîé òðóáêîé, ïîìåùàþò 0,5 ã (1,5 ììîëü) èçìåëü÷åííî-

ãî I è 10 ìë òèîíèëõëîðèäà. Ïîñëå ïðåêðàùåíèÿ áóð-

íîãî âûäåëåíèÿ ãàçîîáðàçíûõ ïðîäóêòîâ ðåàêöèîí-
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Ò à á ë è ö à 3

Íåêîòîðûå äëèíû ñâÿçåé (Å) è âàëåíòíûå óãëû (ãðàä) â ñîåäè-

íåíèÿõ VIII è IX

Àòîìû R(Å) â VIII R(Å) â IX

Ñ(10) – N(1) 1,420(7) 1,411 (3)

N(1) - Ñ(2) 1,360(7) 1,362 (3)

Ñ(2) - Ñ(3) 1,541(7) 1,527 (4)

Ñ(3) – N(4) 1,443(7) 1,456 (4)

N(4) - Ñ(5) 1,277(7) 1,290 (3)

Ñ(5) - Ñ(11) 1,480(7) 1,491 (4)

Ñ(11) - Ñ(10) 1,415(6) 1,403 (4)

Ñ(2) - O(21) 1,217(6) 1,218 (3)

Ñ(5) - Ñ(51) 1,506(7) 1,489 (4)

Ñ(3) - O(31) 1,390(6) 1,404 (3)

Ñ(7) - Br 1,903(3) 1,903 (3)

àòîìû �(ãðàä) â VIII �(ãðàä) â IX

Ñ(10) N(1) C(2) 125,9(5) 126,7 (2)

N(1) Ñ(2) Ñ(3) 112,7(6) 113,9 (2)

Ñ(2) Ñ(3) N(4) 106,7(4) 107,3 (2)

Ñ(3) N(4) Ñ(5) 119,1(4) 117,8 (2)

N(4) Ñ(5) Ñ(11) 125,0(4) 124,1 (2)

Ñ(5) Ñ(11) Ñ(10) 120,7(5) 121,1 (2)

Ñ(11) Ñ(10) N(1) 122,2(4) 122,7 (2)

Ò à á ë è ö à 4

Êðèñòàëëîãðàôè÷åñêèå äàííûå è ïàðàìåòðû ðåíòãåíîñòðóê-

òóðíûõ ýêñïåðèìåíòîâ

Ïîêàçàòåëü VIII IX

Ýìïèðè÷åñêàÿ ôîðìóëà C
19

H
17

BrClN
2
O

2
C

19
H

15
BrClN

2
O

3

Ìîëåêóëÿðíàÿ ìàññà 385,26 375,22

T, °K 100 100

Äëèíà âîëíû, Å 0,71073 0,71073

Ñèíãîíèÿ, ïð.ãð. ðîìáè÷åñêàÿ,

Pbca

ìîíîêëèííàÿ, P-1

Ïàðàìåòðû

ýëåìåíòàðíîé

ÿ÷åéêè

à, Å 12,793(2) 24,968 (3)

b, Å 11,556(2) 10,746 (3)

c, Å 23,259(4) 12,066 (4)


, ãðàä 90 90

�, ãðàä 90 106,50 (1)

�, ãðàä 90 90

Îáúåì, Å
3

3438,5(8) 3104,1 (7)

Z, âû÷èñëåííàÿ ïëîòíîñòü

(�
âû÷

), ã/ñì

3

8, 1,488 8, 1,606

Êîýôôèöèåíò

àáñîðáöèè (�), ìì

– 1

2,40 2,67

F(000) 1568 1520

Ðàçìåðû êðèñòàëëà, ìì 0,5 � 0,3 � 0,1 0,3 � 0,3 � 0,08

Äèàïàçîí � äëÿ ñîáðàííûõ

äàííûõ, ãðàä.

2 � 2� � 50 2 � 2� � 54

Äèàïàçîí èíäåêñîâ – 15 � h � 15,

– 13 � k � 13,

– 27 � l � 27

– 30 � h � 31,

– 13 � k � 13,

– 15 � l � 15

×èñëî èçìåðåííûõ / íåçàâè-

ñèìûõ ðåôëåêñîâ

3070 / 2208

[R
int

= 0,0636]

3391 / 2935

[R
int

= 0,0509]

Êðèòåðèé ñîãëàñîâàíèÿ ïî F

2

1,067 1,045

R-ôàêòîð (I > 2�(I)) R
1

= 0,0593,

wR
2

= 0,1071

R
1

= 0,0382,

wR
2

= 0,0837

R-ôàêòîð (ïî âñåìó ìàññèâó) R
1

= 0,0884,

wR
2

= 0,1151

R
1

= 0,0467,

wR
2

= 0,0871

��
max

, ��
min

eÅ
–3

0,48 è –0,45 0,87 è –0,57

Ðèñ. 4. Ôîðìèðîâàíèå äèìåðîâ â êðèñòàëëå 7-áðîì-3-(2-ãèäðîêñè)ýòîêñè-5-ôåíèë-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-îíà (IX)

N
H

NBr

O

OR

CH
2

CH
2

CH
2

OH

1

2

3

456

7

8

9
10

11

51

52

53

54

55

56

31 32

33

34

31 32 32

R:

VIII

X

31

21



íóþ ñìåñü íåñêîëüêî ðàç íàãðåâàþò äî êèïåíèÿ è

îñòàâëÿþò íà 12 ÷, çàòåì òèîíèëõëîðèä óïàðèâàþò â

ðîòîðíîì èñïàðèòåëå ïðè ïîíèæåííîì äàâëåíèè. Ê

îñòàòêó ïðèëèâàþò 10 ìë áåçâîäíîãî õëîðîôîðìà è

âíîâü óïàðèâàþò. Ïðîöåäóðó ïîâòîðÿþò äâàæäû. Ïî-

ëó÷åííîå ñîåäèíåíèå èñïîëüçóþò â äàëüíåéøèõ ñèí-

òåçàõ áåç äîïîëíèòåëüíîé î÷èñòêè è âûäåëåíèÿ.

Àíàëîãè÷íî ïîëó÷åíî ñîåäèíåíèå IV.

7-Áðîì-3-(2-ìåòîêñè)ýòîêñè-5-ôåíèë-1,2-äèãèä-

ðî-3Í-1,4-áåíçäèàçåïèí-2-îí (X).

Ê ïîëó÷åííîìó ïî îïèñàííîé âûøå ìåòîäèêå áåíç-

äèàçåïèí-2-îíó III â 10 ìë áåçâîäíîãî õëîðîôîðìà

ïðèáàâëÿþò 0,59 ìë (7,5 ììîëü) 2-ìåòîêñèýòàíîëà.

Ðàñòâîð äîâîäÿò äî êèïåíèÿ, çàòåì ïåðåìåøèâàþò ïðè

êîìíàòíîé òåìïåðàòóðå 24 ÷. Ðåàêöèîííóþ ñìåñü ïðî-

ìûâàþò âîäîé äî pH 7. Ðàñòâîðèòåëü óïàðèâàþò â ðî-

òîðíîì èñïàðèòåëå ïðè ïîíèæåííîì äàâëåíèè. Ïîëó-

÷åííîå ìàñëî ïåðåêðèñòàëëèçîâûâàþò èç àöåòîíèòðè-

ëà, âûäåëÿþò áåëûå êðèñòàëëû. Âûõîä 0,25 ã (42 %).

Àíàëîãè÷íî ïîëó÷àþò ñîåäèíåíèÿ V – IX,

XI – XVI.

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Â èññëåäîâàíèè èñïîëüçîâàëèñü áåñïîðîäíûå ìû-

øè-ñàìöû ìàññîé 18 – 23 ã, êîòîðûå ñîäåðæàëèñü íà

ñòàíäàðòíîì ðàöèîíå ïðè 12-÷àñîâîì ñâåòîâîì ðåæè-

ìå, ïîëó÷åííûå èç âèâàðèÿ Îäåññêîãî íàöèîíàëüíîãî

ìåäèöèíñêîãî óíèâåðñèòåòà.

Â êà÷åñòâå òåñòà íà ïðîòèâîñóäîðîæíóþ àêòèâ-

íîñòü èñïîëüçîâàëñÿ ìåòîä âíóòðèâåííîé èíôóçèè

1 % ñóäîðîæíîãî àãåíòà êîðàçîëà. Ïðåèìóùåñòâî èñ-

ïîëüçîâàíèÿ ýòîãî ìåòîäà ïåðåä äðóãèìè ìåòîäàìè îï-

ðåäåëåíèÿ ïðîòèâîñóäîðîæíîé àêòèâíîñòè, íàïðèìåð,

îïðåäåëåíèÿ ÅÄ
50

, çàêëþ÷àåòñÿ â òîì, ÷òî îí ÿâëÿåòñÿ

êîíöåíòðàöèîííî çàâèñèìûì è áûñòðîîáðàòèìûì, ÷òî

ïîçâîëÿåò êîððåêòíî îöåíèâàòü ñòåïåíü ïîñòóïëåíèÿ,

âñàñûâàíèÿ è íàêîïëåíèÿ ïðîòèâîñóäîðîæíîãî âåùå-

ñòâà âî âðåìåíè â îðãàíèçìå ýêñïåðèìåíòàëüíûõ æè-

âîòíûõ. Âíóòðèâåííîå ââåäåíèå êîðàçîëà âûçûâàåò ó

æèâîòíûõ êëîíèêî-òîíè÷åñêèå ñóäîðîãè (ÊÒÑ) è òî-

íè÷åñêóþ ýêñòåíçèþ (ÒÝ). Ðåãèñòðàöèÿ ýòèõ ïîêàçàòå-

ëåé ïîçâîëÿåò ñóäèòü î ñòåïåíè çàùèòû æèâîòíûõ îò

ñóäîðîã èñïîëüçóåìûìè âåùåñòâàìè.

Ãðóïïàì æèâîòíûõ (4 îñîáè) ïåðîðàëüíî ââîäèëè

ñîåäèíåíèÿ V – XVI â ìîëÿðíîì ýêâèâàëåíòå â ïåðå-

ñ÷åòå íà 1 ìã/êã ñîåäèíåíèé I è II (3,02 � 10
– 6

ìîëü/êã

è 2,7 � 10
– 6

ìîëü/êã ñîîòâåòñòâåííî). Ïðîòèâîñóäî-

ðîæíóþ àêòèâíîñòü 3-àëêîêñèïðîèçâîäíûõ îöåíèâàëè

ïî óâåëè÷åíèþ ìèíèìàëüíûõ ýôôåêòèâíûõ äîç

(ÌÝÄ) êîðàçîëà â 2 âðåìåííûõ èíòåðâàëàõ (1 è 24 ÷

ïîñëå ïåðîðàëüíîãî ââåäåíèÿ) ñ öåëüþ ïðîâåðêè èí-

òåíñèâíîñòè è äëèòåëüíîñòè èõ äåéñòâèÿ â ñðàâíåíèè

ñ êîíòðîëüíîé ãðóïïîé.

Ïîëó÷åííûå äàííûå îáðàáàòûâàëè ñòàòèñòè÷åñêè

ïðè ïîìîùè ïðîãðàììû ÌS Exñel.

Â êà÷åñòâå ñîåäèíåíèé ñðàâíåíèÿ èñïîëüçîâàëèñü

1,4-áåíçäèàçåïèí-2-îíû I è II, êîòîðûå ÿâëÿþòñÿ àê-

òèâíûìè ìåòàáîëèòàìè áîëüøèíñòâà 1,2-äèãèä-

ðî-3H-1,4-áåíçäèàçåïèí-2-îíîâ, è ïðîÿâëÿþò âûñîêóþ

áèîëîãè÷åñêóþ àêòèâíîñòü [25, 26].

Ïðîâåäåííîå èññëåäîâàíèå ïîêàçàëî, ÷òî íàèáîëü-

øåå âëèÿíèå íà ïðîòèâîñóäîðîæíóþ àêòèâíîñòü ïîëó-

÷åííûõ ñîåäèíåíèé îêàçûâàåò ââåäåíèå öèêëîïðîïèë-

ìåòèëüíîé ãðóïïû (ñîåäèíåíèå VIII), ïðèâîäÿùåå ê
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Ðèñ. 6. Ïðîòèâîñóäîðîæíûé ýôôåêò 3-àëêîêñè-1,2-äèãèäðî-3H-1,4-áåíçäèàçåïèí-2-îíîâ (V – XVI) ïî àíòàãîíèçìó ñ êîðàçîëîì ÷å-

ðåç 24 ÷ ïîñëå ïåðîðàëüíîãî ââåäåíèÿ.
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Ðèñ. 5. Ïðîòèâîñóäîðîæíûé ýôôåêò 3-àëêîêñè-1,2-äèãèäðî-

3H-1,4-áåíçäèàçåïèí-2-îíîâ (V – XVI) ïî àíòàãîíèçìó ñ êîðà-

çîëîì ÷åðåç 1 ÷ ïîñëå ïåðîðàëüíîãî ââåäåíèÿ. Çäåñü è íà ðèñ. 6:

ÄÊÒÑ — äîçà, âûçûâàþùàÿ ó æèâîòíûõ êëîíèêî-òîíè÷åñêèå

ñóäîðîãè (ÊÒÑ), ÄÒÝ — äîçà, âûçûâàþùàÿ ó æèâîòíûõ òîíè÷å-

ñêóþ ýêñòåíçèþ (ÒÝ). Îòíîñèòåëüíî êîíòðîëÿ: * p � 0,05,

** p � 0,01, *** p � 0,001.



óâåëè÷åíèþ àêòèâíîñòè ïî ñðàâíåíèþ ñ ñîåäèíåíè-

åì I ïðàêòè÷åñêè â 2 ðàçà ÷åðåç 1 ÷ ïîñëå ïåðîðàëüíî-

ãî ââåäåíèÿ è â 1,5 ðàçà ÷åðåç 24 ÷. Íåñêîëüêî ìåíüøåå

âëèÿíèå îêàçûâàåò ââåäåíèå ýòèëüíîé (ñîåäèíå-

íèå VI), 2-ìåòîêñèýòîêñè- (ñîåäèíåíèå X) è 2-ãèäðî-

êñèýòîêñèãðóïïû (ñîåäèíåíèå IX) (ðèñ. 5, 6). ×åðåç

24 ÷ ïîñëå ïåðîðàëüíîãî ââåäåíèÿ íàèáîëåå äîñòîâåð-

íî âûðàæåííûì ïðîòèâîñóäîðîæíûì äåéñòâèåì îáëà-

äàþò ïðîèçâîäíûå VIII, IX è â íåñêîëüêî ìåíüøåé ñòå-

ïåíè ñîåäèíåíèå VI (ðèñ. 6).

Ñîâåðøåííî èíàÿ êàðòèíà íàáëþäàåòñÿ ïðè èçó÷å-

íèè ïðîòèâîñóäîðîæíûõ ñâîéñòâ 3-àëêîêñè-7-áðîì-

5-(2�-õëîð)ôåíèë-1,2-äèãèðî-3H-1,4-áåíçäèàçåïèí-2-

îíîâ. Ââåäåíèå àëêîêñèãðóïïû â ïîëîæåíèå 3 ãåòåðî-

êîëüöà ïðèâîäèò ê çíà÷èòåëüíîìó ñíèæåíèþ ïðîòèâî-

ñóäîðîæíîé àêòèâíîñòè äàííûõ ïðîèçâîäíûõ ïî ñðàâ-

íåíèþ ñ èñõîäíûì ñîåäèíåíèåì II.

Òàêèì îáðàçîì, ïðîâåäåííîå èññëåäîâàíèå ïîêàçà-

ëî, ÷òî íàëè÷èå àòîìà õëîðà â îðòî-ïîëîæåíèè ôå-

íèëüíîãî çàìåñòèòåëÿ â ïîëîæåíèè 5 áåíçäèàçåïèíî-

âîãî öèêëà ïðèâîäèò ê çíà÷èòåëüíîìó ñíèæåíèþ ïðî-

òèâîñóäîðîæíîé àêòèâíîñòè â ðÿäó 3-àëêîêñè-5-(2�-

õëîð)ôåíèë-1,2-äèãèðî-3H-1,4-áåíçäèàçåïèí-2-îíîâ.

Èçó÷åííûå 3-àëêîêñè-5-ôåíèë-1,2-äèãèðî-3H-1,4-

áåíçäèàçåïèí-2-îíû ÿâëÿþòñÿ âûñîêîàêòèâíûìè è

äëèòåëüíî äåéñòâóþùèìè ñîåäèíåíèÿìè è ìîãóò ñ÷è-

òàòüñÿ ïåðñïåêòèâíûìè äëÿ äàëüíåéøåãî èçó÷åíèÿ

êîìïëåêñîì ôàðìàêîëîãè÷åñêèõ ìåòîäîâ.
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3-ALKOXY-5-PHENYL-1,2-DIHYDRO-3Í-1,4-BENZODIAZEPINE-2-ONES:

SYNTHESIS, STRUCTURE, ANTYCONVULSANT ACTIVITY
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3-Alkoxy-1,2-dihydro-3H-1,4-benzodiazepine-2-ones have been synthesized. Anticonvulsant properties of synthesized compounds have been studied. It was

found that 7-bromo-3-cyclopropylmethyloxy-5-phenyl derivative VIII has the highest anticonvulsant action among synthesized compounds, the anticonvul-

sant action value of this compound commensurable with compound of comparison — 7-bromo-3-hydroxy-5-(2�-chloro)phenyl-1,2-dihydro-3H-1,4-benzodiaze-

pine-2-one (II). It has been established, that 3-alkoxy-5-phenyl derivatives have higher anticonvulsant action than 3-alkoxy-5-(2�-chloro)phenyl derivatives.

Key words: 3-Alkoxy-1,2-dihydro-3H-1,4-benzodiazepine-2-ones; antyconvulsant activity; molecular structure; X-ray analysis.
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