
1 , 4 - B E N Z O D I A Z E P I N E S  A N D  T H E I R  C Y C L I C  

H O M O L O G S  A N D  A N A L O G S  

XV.* SYNTHESIS AND PROPERTIES OF A NEW HETEROCYCLIC 

SYSTE M - 1-  [7 - (10- PHE NOTHIAZ INYL) PROPY L] - 1,2-DIHYDRO- 

3 H-1 ,4-BENZODIAZE PIN-2-ONES 
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S. N.  B o g i n a ,  A .  N.  G r i t s e n k o ,  
Y u .  I .  V i k h l y a e v ,  a n d  T .  A .  K l y g u l '  
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A new he te rocyc l ic  s y s t e m  of the dumbbell  t y p e -  1 - [ ) , - (10-pheno th iaz iny l )p ropy l ] - l ,2 -d i -  
h y d r o - 3 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e -  was synthesized;  nine compounds of this type, which 
have the p r o p e r t i e s  of m ino r  t r anqu i l i ze r s ,  we re  synthesized.  

It is known that  subst i tut ion in the 1-pos i t ion  of the 1 ,4-benzodiazepine  ring leads to p repara t ions  that  
have e x t r e m e l y  in teres t ing  pha rmaco log ica l  p r o p e r t i e s  [2, 3 ]. The p repa ra t ion  of l -  [7 - (10-phenothiaz inyl)- 
p ropy l ]~- l ,2 -d ihydro-3H-1 ,4 -benzod iazep in-2-ones  (A), compounds that  combine in one molecule  the f r a g -  
ments  of neuro lep t ics  and m i n o r  t r anqu i l i ze r s ,  s eemed  espec ia l ly  in teres t ing f r o m  this point of view. Com-  
pounds of the A type have not yet  been descr ibed .  The proposed  synthes is  t he re fo re  s eemed  of in te res t  for  
the fu r the r  development  of the c h e m i s t r y  of he te rocyc les :  it was a question of the p repara t ion  of a new 
he te rocyc l i c  s y s t e m  of the "dumbbel l"  type.  Consider ing the above, we undertook the p resen t  study. 

Substances of the A s e r i e s  we re  obtained by reac t ion  of N-{7-chloropropyl )phenoth iaz ines  (C) with 
1 ,2 -d ihyd ro -3H-1 ,4 -benzod iazep in -2 -ones  (B) in anhydrous d ime thy l fo rmamide  (DMFA) in the p r e s e n c e  of 
sodium hydride.  The i r  p r o p e r t i e s  a r e  desc r ibed  in Table  1. Despi te  the re la t ive  t r iv ia l i ty  of the synthetic 
method [4], the p r epa ra t i on  of compounds of the A s e r i e s  r equ i r e s  modif icat ion of the gene ra l  method and 
s t r i c t  obse rvance  of the r eac t ion  conditions.  
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The IR s p e c t r u m  of I p re sen ted  in Fig. 1 is typical  for  subs tances  of the A s e r i e s .  The mos t  intense 
band in the s p e c t r u m  of I is the band of s t re tch ing  v ib ra t ions  of the carbonyl  group at  1670 cm -1. The band 
at  1610-c~m -1 c o r r e s p o n d s  to the s t re tch ing  v ibra t ions  of the C = N  bond. The p r e sence  of absorp t ion  in the 
reg ion  of the s t re tch ing  v ibra t ions  of the C - H  bonds of alkyl  groups  at 2800-2900 cm -1 is c h a r a c t e r i s t i c  
fo r  the spec t rum.  

The UV s p e c t r a  of compounds of the A s e r i e s  a r e  c h a r a c t e r i z e d  by the p re sence  of th ree  absorp t ion  
m a x i m a  (Fig, 2). The f i r s t  (at 230-240 rim) is pecu l i a r  to 1 ,2 -d ihydro -3H-1 ,4 -benzod iazep in -2 -ones  [4], 

* See [1 ] fo r  communica t ion  XIV. 
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TABLE 1. 1-  [y -  (10 -Phenoth iaz iny l )propy l ] - l , 2 -d ihydro-3H-1 ,4 -  
b e n z o d i a z e p i n - 2 - o n e s  

Com- 
pound 

I 
ti 

1II 
IV 
V 

VI 
VII 

VIII 
tX 

C1 
Br 

Br 

Br 
CHa 

H 
H 
H 
CI 
CI 
C1 
CFa 
CFa 
CFa 

mp, ;C 

178--179 
18~61187 

206--207 
217--218 
188--189 
157--158 
168~-~69 

Empirical 
formula 

CaoH24CINaSO 
CaoH24BrNaSO 
CalH27NaSO 
CaoH2aCl2NaSO 
CaoH23C1BrN3SO 
Ca~H26C1NaSO 
CaiH2aC1FaN3SO 
CaH23BrFaNaSO 
Ca~H26FaNaSO 

Found, 9 

c H 

70,7 4,8 
64,8 4,4 
76,1 5,9 
66,3 4,3 
61,2 3,8 
71,0 4,2 
64,6 3,9 
59,7 3,9 
68,8 i 4,6 

Ca~. ,9  
N C i H 

8,4 70,714,7 
7,8 64,9 4,3 
8,5 76,0 5,8 
7,7 66,214,2 
7,3 61,113,9 
8,2 71,1t4,0 
7,4 64,514,0 
6,7 59,613,7 
7,3 ~ ,9 !4 .7  

Yield, 

8,2 39 
7,6 45 
8,6 35 
7,7 50 
7,1 58 
8,0 46 
7,3 60 
6,7 68 
7.5 59 

TABLE 2. Absorpt ion  Bands in the UV Spec-  
tra of X-IT- {10-Phenothiaz inyl )propyl ]1 ,2-di -  
h y d r o - 3 H - l , 4 - b e n z o d i a z e p i n - 2 - o n e s  

CHa 

C[ 

Br 

CI 

CI 

CI 

235 
258 
313 
237 
257 
315 

235 
257 
317 

4,58 
4,58 
3,75 
4,59 
4,64 
3,77 
4,51 
4,55 
3,66 
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Fig. i. ]1% spectrum of I. 

while  the s econd  (at 260 nm) is pecul iar  to the phenothia-  
z inc  c h r o m o p h o r e  [5], and the third (315 nm) is  usual ly  
charac ter i s t i c  for both substances  of the B c l a s s  and for  
phenothiazine der ivat ives  [4, 5]. It is apparent f r o m  Table 
2 that the ef fect  of substituent R on the posi t ion of the ab- 
sorpt ion  m a x i m a  is smal l .  The information obtained in the 
c o u r s e  of a study of the UV spec tra  does  not leave  any 
doubt as  to the s tructure  of I-IX. 

Substances of the A s e r i e s  are  reduced po larographica l ly  and give one polarographic  wave (Fig. 3). 
This  might  have been  expected cons ider ing  the data in [6, 7]. In fact,  only the azometh ine  group in s t ruc -  
ture  A should be reduced polarographical ly:  

c.~ c.~--q.~ 
./;,~.~-co S - - ~ , ~ . R '  

I 
c~115 

Consequently, the development of one polarographic wave in the experiment can be considered as 
proof of the structure of the substances of the A ser i e s .  It should be noted that compounds of the A ser ies  
are reduced at more  negative polarographic half-wave potentials than substances of the B ser i e s  and their 
1 -methyl  derivatives; this is due to the inductive and, perhaps, s ter ic  effect of the phenothiazinylalkyl 
substituent.  

A pharmaco log i ca l  examinat ion  of substances  of the A s e r i e s  showed that they have pronounced 
tranqui l iz ing propert ies  (EDs0 ranges  f rom 22 to 250 mg per kg of animal  weight} and e x t r e m e l y  low toxi -  
c i t i e s  (LDs0 ranges  f rom 1000 to 1500 mg per kg of animal  weight}.  At the s a m e  t ime,  compounds of the 
A s e r i e s  do not display neurolept ic  and analges ic  propert i e s .  Data f r o m  a detai led study of the pharma-  
co logy  of substances  of the A s e r i e s  wi l l  be published in the subsequent  communica t ions  of this  s e r i e s .  

E X P E R I M E N T A L  

The IR spec tra  of 0.01 M solut ions  of subs tances  of  the A s e r i e s  in CHC13 and minera l -o i l  suspen-  
s ions  of them w e r e  recorded  with an IKS-14-A s p e c t r o m e t e r  at a layer  th ickness  of 5.006 ram. The UV 
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Fig. 3. P o l a r o g r a m  of I. 

s p e c t r a  of solut ions of subs tances  of the A s e r i e s  in ethanol (2.5 �9 10 -2 mole) were  r e c o r d e d  with an SF-16 
s p e c t r o p h o t o m e t e r  a t  a l aye r  th ickness  of 0.0107 cm.  Po la rograph ic  reduct ion was accompl i shed  with a 
po l a rog raph  of the ORION 7-77-4c  type with an ace t a t e -bu f f e r  base  e lec t ro ly te  in an aqueous alcohol med i -  
um; the m e a s u r i n g  e lec t rode  was a dropping m e r c u r y  e lec t rode ,  the c o m p a r i s o n  e lec t rode  was a sa tu ra ted  
ca lome l  e lec t rode ,  and the d e p o l a r i z e r  concent ra t ion  was  0.0012 mole .  The pha rmaco log ica l  t e s t s  w e r e  
made  on ma le  white mice  under  the conditions desc r ibed  in [9]. 

We obtained s t a r t ing  subs tances  B and C by the method in [4, 8]; the i r  physica l  constants  we re  in 
a g r e e m e n t  with the l i t e r a t u r e  data. 

1 - [ 7 -  (2-Ch••r•-••-phen•thiaziny•)pr•py•]-5-pheny•-7-ch••r•-•,2-dihydr•-3H-1•4-benz•diazepin-2- 
one (W). A solution of 0.95 g of 5 - p h e n y I - 7 - c h l o r o - l , 2 - d i h y d r o - 3 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e  in 5 mi  of an-  
hydrous  d imethyl formam' ide  (DMFA)was added dropwise  to a suspens ion  of 0.085 g of sodium hydride in 3.5 
ml  ofDMFA,  and the m i x t u r e  was s t i r r e d  at  r o o m  t e m p e r a t u r e  for  1 h, a f t e r  which it was heated to 60 ~ A 
1 .1-g  sample  of 2 - c h l o r o - 1 0 - ( 7  -chloropropyl )phenothiaz ine  in 2.5 ml  of DMFA was added to the mix tu re ,  
and the resu l t ing  mix tu re  was main ta ined  a t  60 ~ with constant  s t i r r ing  for  2 h, a f t e r  which it was poured 
into cold ice wate r .  Compound IV was ex t rac ted  f r o m  the mix tu re  with methylene  chlor ide,  the ex t rac t  was 
dried,  the solvent  was r e m o v e d  by dist i l lat ion,  and the res idue  was puJ:ffied by c rys ta l l i za t ion  to give 0.85 
g (50%) of IV. As in the case  of o ther  subs tances  of the A s e r i e s ,  the p rope r t i e s  of IV synthes ized  under 
s i m i l a r  conditions a r e  desc r ibed  in Table  1. 
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