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The pha rmaco log ica l  activity of 1 ,5-benzodiazepinones  has  been  re la t ive ly  li t t le studied [1, 2]. 

Continuing our  s ea rch  for  new biological ly act ive compounds,  we syn thes ized  a number  of 2 ,3-d ihydro-  
1H-1 ,5-benzodiazep in-2-ones  (I-VIII) f r o m  the cor responding  a romat i c  o -d iamines  and f l -ke toes te rs  (Table 

4 //o 
1): 

RI 

Compounds l~ R1 R2 R s R 4 
I CHa H H H H 
II CH3 H H CI H 
III CHs H CI H H 
IV CH3 H H Br H 
V CHn H CH3 CH2 H 

VI CH n H Br H Br 
VII CH n Br H Br H 

V I I I C6Hs H H H H 
I X CH =CH--C6H 5 H H H H 

4 - S t y r y l - 2 , 3 - d i h y d r o - l H - 1 , 5 - b e n z o d i a z e p i n - 2 - o n e  (IX) was obtained by condensing diazepinone (I) 
with benzaldehyde [31. 

The IR s p e c t r a  of I - IX  show a number  of absorpt ion bands.  Stretching v ibra t ion  bands of f r ee  and 
assoc ia ted  NIt groups occur  at 3400-3160 em -1, intense carbonyl  absorpt ion bands (I amide) occur  at 
1695-1668 cm -1, and espec ia l ly  c l e a r  s t r e t ch ing-v ib ra t ion  bands of C = N  bonds are  seen at 1650-1635 cm -1, 
which are  cha rac t e r i s t i c  of 1 ,5-benzodiazepinone s y s t e m s  (Table 2). 

The PMR s p e c t r a  of compounds I I -VII ,  taken in t r i f luoroace t ic  acid, show methyl  proton s ingle ts  
(6 2.28-3.07 ppm),  methylene  proton s inglets  (6 3.16-4.02 ppm),  and also signals  of a romat i c  pro tons  in 
the region of 7-8.2 ppm,  which conf i rms  the s t r u c t u r e s  of the compounds indicated above. In compound V, 
protons  of the two methyl  groups  bound to the a romat i c  r ing show singlets  at 2.82 ppm (see Table  2). 

We studied the acute toxici ty of the compounds,  the i r  effect  on hexenal  and thiopental  na r cos i s  when 
given at 5% of the m ax i m um  to le rab le  dose,  and also the i r  effect  on the emotional  act ivi ty of mice .  The 
effects  were  compared  with those of e lenium and seduxen admin i s t e red  s imi l a r ly .  

The r e su l t s  showed that  the m a x i m u m  to le rab le  doses  of the compounds for  mice  receiving them 
in t ragas t r i ca l ly  we re  (in mg/kg) :  I, 500; II, 350; III ,  400; IV, 400; V, 400; VI, 1000; VII, 1000; VIII, 1000; 
IX, 1000; e lenium, 300; seduxen, 400. 

Hexenal na r cos i s  was prolonged by I, II,  IV-VII ,  e lenium, and seduxen. The la t t e r  two compounds 
were  the mos t  effect ive,  while compound III had no s ta t i s t ica l ly  significant  effect .  
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TABLE i. 

2-ones  

Corn - pounds { (~o~ ld 

I 72,0 
II 

III 89,0 
77,0 

VI 90,0 
VII 80,3 

VIII 45,0 
IX 

Derivatives of 2,3-Dihydro-iH-l,5-benzodiazepin- 

mp ( d e g ) * . - -  

148 
178 

1~o~1 

184 
2o26~ 

218 

Found (%) " Empirical 
c H [ N formula 

4~i 
349 7121 
2,63 
2,52 

I 

I -  
~ o  
10,98 
13,60 
8,50 
8,37 

57,30 
47,4l 
71,20 
36,20 
36,10 

Calculated (%) 

CloHIoN20 
CloH 9C1N20 
CloH 9C1N~O 
CloH ~BrN20 
C~2HI~N20 
CtoH 8Br2N~O 
Cs 8Br2N~O 
C~sH~2NeO 
C~rHxaN~_O 

C H 

5 514 1 
47,43] 3;55 
71,40 I 6,94 
36,19 I 2,41 
36,19__ 2,41 

13,43 
ll,00 
13,88 
8,45 
8,45 

* A c c o r d i n g  to the l i t e r a t u r e ,  the mp of I is  148~ [10]; of 
II,  178 ~ [7]; of  VIII,  206 ~ [9]; and of  IX, 218 ~ [3]. 

T A B L E  2~ Spec t ra l  C h a r a c t e r i s t i c s  
of 2 ,3-  Dihydro-  1H-1 ,5 -  benz od iazep in -  
2 -ones  

C o m  - 
pounds 

III 
IV 
V 

VI 
VII 

IR spectra 

5cm., , I 
'VG:O 'VC~N I CH3 CH2 

1674 i639 2,87 3.83 
1668 1639 2 ,8I  3,68 
1670 i642 2,82 3,75 
1684 1650 3,07 4,02 
1690 1643 3,07 3.97 

(6, ppm) 

aromatic 
K's 

7,10--7,60 
7,25--7,40 
7,00--7,22 
7,90--8,20 
7,80--8,10 

Compounds  I - IV p ro longed  thiopental  n a r c o s i s ,  and e len ium 
and seduxen did so to a s o m e w h a t  g r e a t e r  deg ree .  P e r h a p s  a 
t rue  potent ia t ion  of n a r c o s i s  is  shown by the subs t ances  p r o l o n g -  
ing the effect  of th iopental ,  i n a s m u c h  as p ro longa t ion  of hexenal  
aat ion may  be  due to inhibi t ion of l ive r  e n z y m e s ,  t he reby  s lowing 
the b reakdown  of  the n a r c o t i c  [4, 5]. 

Ef fec t s  on emot iona l  ac t iv i ty  w e r e  d e t e r m i n e d  by s tudying 
the f e a r  and agg re s ion  r e a c t i o n s  of  m i c e  [6]. E len ium and 
seduxen in all c a s e s  r e m o v e d  both  the f e a r  and a g g r e s s i o n  r e a c -  
t ions  s t imula t ed  by mi ld  e l e c t r i c  shock.  The benzod iazep inones  
r e m o v e d  the f e a r  r eac t ion  f r o m  s o m e  of the an ima l s ,  and c o m -  
pound II had no effect  at all .  

The a g g r e s s i o n  r eac t i on  was  r e m o v e d  in all the an ima l s  by I, VI, VII, and IX, and the o the r  compounds  
r e m o v e d  it only pa r t i a l l y .  

T h e r e f o r e ,  the 1 ,5 -benzod iazep inones  s tudied had t r anqu i l i z ing  p r o p e r t i e s ,  al though l e ss  p ronounced  
than t h o s e  of  e l en ium and seduxen.  Synthes i s  and p h a r m a c o l o g i c a l  s tudies  of o the r  compounds  of  th is  type  
should be  unde r t aken  in the s e a r c h  fo r  new t ranqu i l i z ing  and sedat ive  p r e p a r a t i o n s .  

EXPERIMENTAL METHOD 

IR spectra of the compounds were taken with an IKS-14 spectrophotometer; the PMR spectra were 
taken with a PS-60 apparatus. Hexamethyldisiloxane was used as the external standard. Compounds II-VHI 
were purified by crystallization from benzene. Yields and analytical data on the benzodiazepinones are given 
in Table i. 

4-Methyl-2,3-dihydro-IH-l,5-benzodiazepin-2-one (1). To a boiling solution of 10.8 g 1,2-phenylene- 
diamine in 120 ml xylene was added dropwise 15.2 ml ethyl acetoacetate in I0 ml xylene. The mixture was 
boiled with a water trap for 30 min. After cooling, the precipitated crystals were filtered out and recrystal- 
lized from a benzene-petroleum ether mixture. 

Compounds II and IV were obtained by the method of Acheson and Tully [7]. 

4-Methyl-7-chloro-2,3-dihydro-IH-l,5-benzodiazepin-2-one (III). To a boiling solution of 1.42 g 4- 
chloro-l,2-phenylenediamine in 170 ml xylene was added dropwise 1.52 ml ethyl acetoacetate in I0 ml 
xylene. The mixture was boiled with a v~ater trap for 1 h. After cooling, the solution was evaporated in 
a vacuum. The 1.86 g of residue was purified by recrystallization. 

Compound V was obtained analogously to compound III o 

Compounds VI and Vii were obtained by the method of Solomko et al. [8]. 
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Compound VIHwas obtained by the method of Ried and Stahlhofen [9]. 
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