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A s e r i e s  of compounds of the merocyan ine  dye type was obtained by the reac t ion  of 1 - a c e t y l -  
1 ,3 -d ihydro -2H-1 ,4 -benzod iazep in -2 -ones  and 1 ,3 -d ihydro-2H-1 ,4 -benzod iazep ine-2- th iones  
with 2 -me thy lmercap to -3 -e thy lbenzo th i azo l ium tosyla te ,  2 - m e t h y l m e r c a p t o - 3 , 4 , 5 - t r i m e t h y l -  
th iazol ium b romide ,  2 - m e t h y l m e r c a p t o - 3 - m e t h y l - 5 - p h e n y l o x a z o l i u m  methosul fa te ,  and 1,3,3- 
t r ime thy l -2 - fo rmy lme thy lene indo l ine .  The hydrogen a toms of the methylene group of the 1-  
unsubst i tuted and 1-a lky l - subs t i tu ted  1 ,3 -d ihydro-2H-1 ,4 -benzod iazep in -2 -ones  a re  of low 
mobi l i ty ,  and the indicated compounds do not undergo condensation reac t ions  with e l e c t r o -  
philic agents .  

In the c h e m i s t r y  of 1 ,4-benzodiazepines  the p rob lem of the act ivi ty  of the methylene group of 1 ,3 -d i -  
hyd ro -2H-1 ,4 -benzod iazep in -2 -ones  (I) and -2- th iones  (iI) has not been studied at a l l .  The re  a re  papers  
[1,2] in which the condensation of t e t r ahydro- l ,420enzod iazep in -2 ,5 -d ione  with benzaldehyde,  which p r o -  
ceeds  with the par t ic ipat ion  of the methylene group of this 1 ,4-benzodiazepine der iva t ive ,  is desc r ibed .  

We felt  that it would be in te res t ing  to invest igate  the act ivi ty  of the methylene  group in subst i tuted 
1 ,3 -d ihydro -2H-1 ,4 -benzod iazep in -2 -ones  and -2- th iones  (A). 
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R=H, CH a, CHACO; R'=CH3, CI, Br; I X=O; II X=S 

Proceed ing  f rom the s t ruc tu re  of compounds of the A type,  it could be  assumed  that they a r e  capable  of r e -  
acting with e lec t rophi l ie  agents like other subs tances  that  contain act ive methylene groups .  We have p r e -  
v ious ly  shown that I (X = O, R = H) undergoes  t au tomer ic  t r ans fo rma t ion  as the pH is changed. In neu t ra l  
media ,  these  compounds have a l a c t am  s t ruc tu re ,  but have the lac t im s t ruc tu re  in alkal i  [3,4]. The shif t  
of the e lec t ron  densi ty  in the I sy s t em,  which is respons ib le  for  this fo rm of t a u t o m e r i s m ,  s u p p r e s s e s  the 
format ion  of the enol fo rm via the second fo rm of t a u t o m e r i s m  poss ib le  he re ,  viz. ,  k e t o - e n o l  t a u t o m e r i s m .  
The methylene  group in such compounds is of low act ivi ty .  

It  s e emed  poss ib le  that  the introduction of an e l e c t r o n - a c c e p t o r  subst i tutent  into the 1-posi t ion could 
i nc rea se  the labil i ty of the hydrogen a toms  of the methylene  group.  Proceed ing  f rom this assumpt ion,  we 
synthes ized  the cor responding  acetyl  de r iva t ives  of I (R = CH3CO) [4] and condensed them with the i n t e r -  
med ia tes  commonly  used in the synthes is  of cyanine dyes - 2 -me thy lmercap to -3 -e thy lbenzo th iazo l ium 
tosy la te  ffII), 2 - m e t h y l m e r c a p t o - 3 , 4 , 5 - t r i m e t h y l t h i a z o l i u m  bromide  (IV), 2 - m e t h y l m e r c a p t o - 3 - m e t h y I - 5 -  

* See [6] for  communicat ion  VI. 
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TABLE 1. 

Comp: ~' 

VII CI CHACO 
VIII Br CHACO 

IX CH~ CHACO 

X CI CHACO 
XI Br CHACO 

XII CH~ CHACO 

XIII CI CHACO 
XIV Br CHACO 
XV CH~ CHACO 

XVI C1 CHACO 
XVII Br CHACO 

XVIII CH~ CHACO 

XIX Ct H 
XX Br H 

R 
~ __C ~% 

R , / ~  ~ ~?-=~ 
CaH~ 

X Y 

O 
C2H$ " 

0 / S Cti~ 
0 / i ~ ' - ~ c e ~  
0 

CH~ 

~ / 
O =CH--CH 
0 

CH a 

0 ~ �9 O-----,C--C~H~ 

0 CH~ 

S $~ 

CaH 5 

mp .:" r Empirical ~- 
~E formula 

93--94 440 
94--951 440 
89--90 430 

73--751 470 
75--77[ 475 
70--72 460 

78--80 520 
78--79 522 75--77[ 516 

52--54 I 
52 551 
50--52 / 

78--80~ 462 
84--86 / 464 

C~H~CINsO~S 
C26H~oBrNsO~S 
C~7HasNeO~S 

C2~H~oCI~N30~S 
CasHaoBrNsO~S 
C24H23N30~S 

C~H:6CINsO2 
C29HaGBrNsO~ 
CsoH29NsO~ 

C27HaoCINsOa 
C27H~BrN3Q 
C28H:~N3Os. 

C~4H 18CI.N~S2 
C:4H18BrNsS2 

Found ! Calc. I 

% 1 

5,9 ' 

8,9 6,7 8,9 6,8 ~ 8,2 6,1 8,3 6,2 
9,2 9,3 7,0 

I 

9,8 7,5! 9,6 7,3 
8,8 6,7 8,7 6,6 
0,0 7,7 0,1 7,6 

8,7 8.7 
8,0 8,0 
9,0 9,1 

9,0 8,9 
8,2 8.2 
9,4 9,3 

9,5 [4,6 9,4 14,3 
8,0 I2,8 8,5 13,0 

47 
45 
33 

25 
30 
25 

62 
56 
63 

43 
39 
33 

33 
36 

p h e n y l o x a z o l i u r n  m e t h o s u l f a t e  (V), and 1 , 3 , 3 - t r i m e t h y l - 2 - f o r r n y l m e t h y l e n e i n d o l i n e  (VI),* as  a r e s u l t  of 
wh ich  we ob t a ined  a s e r i e s  of c o m p o u n d s  of the  m e r o c y a n i n e  dye  type  B.  

HsC S:"< N CH 3 , + c s  I To~- I 
C2H 5 CH a Br- 

III IV 

R 
.<... ~---C: x 

I 
C~H s B C2Hs 

I 
CH a CHaSO~" CH 3 

V Vl 

Cl| a CH;s CH$ 

Like  the  1 - u n s u b s t i t u t e d  1 , 3 - d i h y d r o - 2 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e s  (I, R = H), the  1 - m e t h y l  d e r i v a -  
t i v e s  of I (R = CHs) do no t  c o n d e n s e  wi th  I I I -VI ,  wh ich  migh t  have  been  e x p e c t e d  c o n s i d e r I n g  the  e l e c t r o n -  
d o n o r  c h a r a c t e r  of the  m e t h y l  r a d i c a l  and what  was  s t a t e d  above  r e l a t i v e  to the  r e a c t i v i t y  of the  m e t h y l e n e  
g r o u p  in such  c o m p o u n d s .  

A s i m i l a r  c o n d e n s a t i o n  of I I I -VI  wi th  t h iones  II gave  the  c o r r e s p o n d i n g  d y e s  B (X = S). H e r e  i t  i s  i n -  
t e r e s t i n g  to note  tha t  the  r e a c t i o n  a l s o  p r o c e e d s  wi th  1 - u n s u b s t i t u t e d  t h ione s  II  (R = H).  T h i s  s o r t  of a c t i v a -  
t ion  of  the  m e t h y l e n e  g r o u p  a p p a r e n t l y  o c c u r s  due  to  the  g r e a t  p o l a r i z a b i l i t y  of  t h e  C = S  bond  (as c o m -  
p a r e d  wi th  t he  C = O  g r o u p ) .  I t  i s  p o s s i b l e  tha t  the  t h i o n e - t h i o l  t a u t o m e r i s m  p r e d o m i n a t e s  o v e r  the  t h i o -  
l a c t a m - t h i o l a c t i r n  t a u t o m e r i s r n  in the  c a s e  of t h i o l a c t a m s  II .  H o w e v e r ,  t h i s  a s s u m p t i o n  r e q u i r e s  e x p e r i -  
m e n t a l  c o n f i r m a t i o n .  

C o m p o u n d s  B a r e  b r i g h t l y  c o l o r e d ,  c r y s t a l l i n e  s u b s t a n c e s  (see T a b l e  1). The s p e c t r a  of VI I - IX ,  XIX, 
and XX con ta in  a band  at  430-460 n m  c h a r a c t e r i s t i c  fo r  r n e r o c y a n i n e  dyes  of t h i s  type  [5]. Th i s  band  u n d e r -  
goes  a c o n s i d e r a b l e  b a t h o c h r o m i c  sh i f t  in the  s p e c t r a  of XI I I -XV,  which  i s  p r o b a b l y  e x p l a i n e d  by  the  g r e a t e r  
con juga t i on  in such  s y s t e m s  than  in s y s t e m s  of the  VI I - IX t y p e .  

* C o m p o u n d s  I I I -VI  w e r e  s y n t h e s i z e d  in the  I n s t i t u t e  of O r g a n i c  C h e m i s t r y  of the  A c a d e m y  of  S c i e n c e s  of  the  
U k r a i n i a n  SSR (Kiev).  
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E X P E R I M E N T A L  

7 -Ch lo ro -5 -pheny l -1 - ace t y l -1 ,3 -d i hyd r  o -2H-3 -  [2- (1-ethylbenz o th iazoly l idene) ] -1 ,4-benzodiazepin-2-  
one (VII). Severa l  drops  of t r i e thy lamine  were  added to a hot solution of 0.62 g (0.002 mole) of 7 - ch lo ro -5 -  
p h e n y l - l - a c e t y l - l , 3 - d i h y d r o - 2 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e  and 0.76 g (0.002 mole) of 2 - m e t h y l m e r c a p t o - 3 -  
e thylbenzothiazol ium tosyla te  in 10 ml  of absolute ethanol.  The mix tu re  was ref luxed for 1 h, during which 
the solution took on a ye l low-orange  co lor .  The solution was then cooled and diluted with water ,  during 
which a br ight ly  co lored  amorphous  prec ip i ta te  formed.,  The prec ip i ta te  was f i l te red  and dr ied.  P u r i f i c a -  
tion of VII by column ch roma tog raphy  on a luminum oxide with elution by ch lo ro fo rm gave 0.45 g (47v/c) of a 
product  with mp 93-94 ~ . 

P roduc t s  VIII  and IX were  s i m i l a r l y  obtained. 

7 -Chloro-5-pheny l -1  - a c e t y l - 1 , 3 - d i h y d r o - 2 H - 3 -  [2- (3 ,4 ,5- t r imethyl thiaz  olylidene) ] -1 ,4 -benzod iazep in -  
2-one (X). A solution of 0.62 g (0.002 mole) of 7 - c h l o r o - 5 - p h e n y l - l - a c e t y l - l , 3 - d i h y d r o - 2 H - 1 , 4 - b e n z o d i -  
azep in -2 -one  and 0.508 g (0.002 mole) of 2 -me thy lmercap to -3 ,4 ,5 - t r ime thy l th i azo l i um bromide  in 10 ml  of 
absolute ethanol was heated on a wa te r  bath, and s e v e r a l  drops  of t r i e thy lamine  w e r e  added to the hot so lu-  
t ion.  The solution was then ref luxed for  1 h, cooled, and diluted with wa te r .  The resul t ing  prec ip i ta te  was 
f i l te red,  dr ied,  and purif ied by column ch roma tog raphy  on A1203 with elution by  CHC13 to give 0.2 g (25~) 
of X. 

Compounds XI and XII were  synthes ized  under  the s ame  condit ions.  

3-  [2- (1 ,3 ,3-Tr imethyl -2- indol inyl idene)e thyl idene]-  7 -ch lo ro -5-pheny l -1  - ace ty l -1 ,3 -d ihydro -2H -1 ,4-  
benzodiazepin-2-one  (XIII). A solution of 0.31 g (0.001 mole) of 7 - c h l o r o - 5 - p h e n y l - l - a c e t y l - l , 3 - d i h y d r o -  
2H-1 ,4 -benzod iazep in-2-one  and 0.20 g (0.001 mole) of 1 ,3 ,3 - t r ime thy l -2 - fo rmylmethy lene indo l ine  in 3 ml  
of acet ic  anhydride was heated to the boiling point. Af te r  1 h, the reac t ion  mix ture  was cooled, and the p r e -  
cipi tate  was f i l te red  and dr ied.  Chromatograph ic  purif icat ion with A1203 as the adsorbent  and elution by 
ch lo ro fo rm gave 0.30 g of r edd i sh -v io le t  c rys ta l l ine  subs tance  with mp 78-80 ~ 

Compounds XIV and XV were  s i m i l a r l y  synthes ized .  

7 - C h l o r o - 5 - p h e n y l - l - a c e t y l - 1 , 3 - d i h y d r  o-  2 t t -3-  [2- (1-methyl -5-phenyloxaz  o ly l idene)] -1 ,4-benzodi-  
azep in -2 -one  (XVI). Severa l  d rops  of t r i e thy lamine  were  added to a hot solution of 0.31 g (0.001 mole)  of 
7 - c h l o r o - 5 - p h e n y l - l - a c e t y l - l , 3 - d i h y d r o - 2 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e  and 0.32 g (0.001 mole) of 2 - m e t h y l -  
m e r c a p t o - l - m e t h y l - 5 - p h e n y l o x a z o l i u m  methosul fa te  in 3 ml  of absolute ethanol.  The solution acquired  a 
l emon-ye l low color  in the p r o c e s s .  The mix tu re  was heated for  1 h, cooled, and s e v e r a l  drops  of wa te r  
were  added to i t .  The prec ip i ta te  of unchanged s ta r t ing  1 ,4-benzodiazepine  was r emoved  by f i l t rat ion,  and 
an amorphous  reac t ion  product  was i so la ted  f rom the mother  l iquor on standing; tl~is was purif ied by column 
ch roma tog raphy  (on A1203 with elution by chloroform)  to give 0.2 g (43%) of a product  with mp  52-54 ~ . 

P roduc t s  X-VII and XVIII were  obtained under s i m i l a r  condit ions.  Compounds XIX and XX were  
synthes ized  f rom 7-chIo ro -  and 7 -b rom o-5 -pheny l - l , 3 -d ihyd ro -2H-1 , 4 -benzod i azep in -2 - t h ione  under the 
conditions desc r ibed  above for  the synthes is  of VII-IX.  
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