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S U M M A R Y  

8-Chloro-6-phenyZ-4H-s-triazoZo 4,s-a 1,4 benzodiazepine [ 1 1 1  
(0-40M-1-14C (V-14CI was synthesized by the reaction of f o d c  acid- 
14C with 7-ch~oro-2-hydrazino-5-phenyt-3H-I, 4-benzodiazepine i n  the 

presence o f  N,N'-carbonylbis 12lnethylimidazoZel. The oveml l  mdio-  
chemical yield from formic acid- 14 C to V-I4C was 57.8%. 

8-Chloro-6-phenyl-4H-s-triazolo (4,3-a][1,4) benzod iazep ine  

( D - 4 0 T A )  (V), a new beneod iazep ine  d e r i v a t i v e  p r e p a r e d  i n  t h e s e  

L a b o r a t o r i e s ' ) ,  h a s  p o t e n t  c e n t r a l  ne rvous  system d e p r e s s a n t  ac -  

t i v i t y  . I n  o r d e r  t o  i n v e s t i g a t e  t h e  m e t a b o l i c  f a t e  o f  V i n  

a n i m a l s ,  t h e  l a b e l l e d  compound w a s  r e q u e s t e d .  According t o  t h e  

p r e l i m i n a r y  t e s t  on t h e  s t a b i l i t y ,  compound V w a s  c o n s i d e r a b l y  

s t a b l e  i n  b o t h  a c i d i c  and a l k a l i n e  media,  though some c l e a v a g e  of 

N ( 5 ) - C ( 6 )  doub le  bond was obse rved  i n  a c i d i c  medium. 

i n d i c a t e d  t h a t  t h e  t r i a e o l y l b e n z o p h e n o n e  s k e l e t o n  would b e  s t a b l e  

d u r i n g  metabol ism of t h i s  drug.  Based on t h e s e  c o n s i d e r a t i o n s ,  

a s  w e l l  a s  t h o s e  o f  s y n t h e t i c  r o u t e ,  y i e l d ,  and economy, t h e  C ( l ) -  

p o s i t i o n  w a s  chosen  as  the  s i t e  o f  c h o i c e  for 1 4 C  l a b e l .  

2 )  

These d a t a  

Although V can  be p r e p a r e d  by t r e a t i n g  7-chloro-2-hydrazino- 
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lc 1 5-phenyl-3H-1,'i-benzodiazepine (111) with excess formic acid , 
these reaction conditions are unfavorable for the synthesis of 

V- C due to consumption of large amount of radioisotope. If the 

amount of formic acid is decreased, however, the formation of 

14 

Chart 1. 

a bis-type compound, N,N'-bis(7-chloro-5-phenyl-3H-l,4-benzodiaze- 

pin-2-yl )hydraainel) occurs; equimolar reaction of formic acid 

with 111, for instance only gave the bis-type compound. In an- 

other trial run by Konig's method'), i.e , reaction of I11 with a 

mixture of formic acid, DCC (dicyclohexylcarbodiimide) and 1- 

hydroxybenzotriazole, poor results were obtained. 

was synthesized by an application of Staab' s method" using a 

formylimidazole as shown in Chart 1. 

* 

Finally V - I 4 C  

Formic acid-l'C in anhydrous THF (tetrahydrofuran) was re- 

acted r~ith N,N'-carbonylbis(2-methylimidazole) (I) at -20° to give 
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l-f0rmyl-~~C-2-methylimidazole (11). 

i n  s i t u  a f f o r d e d  7-chloro-2-( 2 - f 0 r m y l - ~ ~ C - h y d r a z i n o )  -5-phenyl-3H- 

1 ,4 -benzod iazep ine  ( I V ) ,  which was c y c l i z e d  t o  V- I4C by r e f l u x i n g  

i n  p y r i d i n e  

t o  V-14C was 57.8% and t h e  s p e c i f i c  a c t i v i t y  of V-14C was 15.63 

mCi/m.mol. 

Formylat ion of I11 w i t h  I1 

The o v e r a l l  r ad iochemica l  y i e l d  from formic acid-14C 

EXPERIMENTAL 

Formic acid-14C ( s p e c i f i c  a c t i v i t y ,  59 mCi/m.mol.) was pur-  

chased from The Radiochemical C e n t r e ,  Amersham, England. 

Formic a c i d  ( s p e c i a l  g rade ,  99%) used  f o r  d i l u t i o n  i n  e x p e r i -  

ment, was purchased from Wako Pure  Chemical I n d u s t r i e s ,  L td . ,  

Osaka, Japan.  

7-Chloro-2-hydrazino-5-phenyl-3H-l,4-benzodiazepine (111 )l) : 

Compound I11 was p repa red  by t h e  r e a c t i o n  o f  80% h y d r a z i n e  

h y d r a t e  wi th  2-amino-7-chloro-5-phenyl-3H-1, 4-benzodiazepine5 ' 6 )  

a t  5 - loo or with 7-chloro-1,3-dihydro-5-phenyl-2H-1,4-benzo- 

diazepine-2- thione7)  a t  room temperature .  I11 was o b t a i n e d  a s  

c o l o r l e s s  p r i sms  a f t e r  r e c r y s t a l l i z a t i o n  from C H  CIZ-benzene, mp. 

170° (b rowning) ,  202-204" (decomp.) .  Anal. Calcd. f o r  C H N C 1 :  

C ,  63.27;  H ,  4.60; N, 19.68. Found: C ,  63.43; H, 4 . 4 8 ;  N ,  19.27. 

2 

15  1 3  4 

8-Chloro-6-phenyl-4H-s-triazolo (4,3-a][1,41 b e n ~ o d i a z e p i n e - l - ~ ~ c  

1 4  tv-  c ) :  

To a s o l u t i o n  of 45 m C i  o f  formic acid-14C and 0.082 m l  o f  

formic a c i d  i n  7 .5  m l  o f  anhydrous THF which was coo led  a t  -20" i n  
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a d r y  i ce -ace tone  b a t h ,  710 m g  o f  N,N'-carbonylbis(Z-methyl- 

i m i d a z o l e )  was added. A f t e r  s t i r r i n g  for 30 min, a s o l u t i o n  o f  

910 mg o f  I11 i n  15 m l  of anhydrous THF was added dropwise t o  t h e  

m i x t u r e  and s t i r r i n g  con t inued  for a n o t h e r  40 min a t  -2OO. The 

s o l u t i o n  was t h e n  warmed t o  room tempera tu re  and s t i r r e d  f o r  an 

a d d i t i o n a l  30 min i n  o r d e r  t o  complete  t h e  r e a c t i o n .  The s o l v e n t  

was removed i n  vacuo and  t h e  r e s i d u e  d i s s o l v e d  i n  5 ml of p y r i d i n e .  

The r e s u l t i n g  s o l u t i o n  was r e f l u x e d  f o r  45 min and t h e n  evapora t ed  

i n  vacuo. A f t e r  a d d i t i o n  of wate r  t o  t h e  r e s i d u e ,  t h e  mix tu re  was 

e x t r a c t e d  wi th  chloroform.  The chloroform l a y e r  was washed wi th  

w a t e r ,  d r i e d  o v e r  sodium s u l f a t e  and c o n c e n t r a t e d  i n  vacuo. The 

c r y s t a l l i n e  r e s i d u e  was washed w i t h  e t h e r  and chromatographed o v e r  

20 g of a s i l i c a  g e l  column u s i n g  chloroform-methanol (19:1,  v /v )  

a s  a n  e l u e n t .  R e c r y s t a l l i z a t i o n  from acetone-n-hexane a f f o r d e d  

490 mg o f  radiochromatographycally p u r e  V-14C,  mp 227-228O,  spe- 

c i f i c  a c t i v i t y  15.63 mCi/m.mol, r ad iochemica l  y i e l d  57.8%, which 

was i d e n t i c a l  i n  every r e s p e c t  w i th  a n  a u t h e n t i c  u n l a b e l l e d  sample 

o f  v l ) .  

R a d i o a c t i v i t y  

A l i q u i d  s c i n t i l l a t o r  was p r e p a r e d  by d i s s o l v i n g  4 g o f  PPO 

(2 ,5 -d ipheny loxazo le )  and 100 mg o f  POPOP (1,4-bis(5-phenyloxazol- 

2-y1)benzene) i n  1 L o f  t o luene .  A sample s o l u t i o n  was p repa red  

by d i s s o l v i n g  0.1 mg o f  coun t ing  sample i n  100 m l  of t o l u e n e .  A 

m i x t u r e  o f  15  ml of  t h e  l i q u i d  s c i n t i l l a t o r  and  1 m l  o f  t h e  sample 

so lu t ion ,was  counted i n  Alkoa LSC-502 l i q u i d  s c i n t i l l a t i o n  s p e c t r o -  

meter  w i th  f i v e  channel  systems and au tomat i c  channel  r a t i o  com- 

putor .  Absolute  c o u n t i n g  e f f i c i e n c y  was determined by comparison 
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w i t h  a s tandard  c a l i b r a t i o n  curve by the  e x t e r n a l  s tandard m e t h o d .  

The  r a d i o c h e m i c a l  p u r i t y  of  V - l 4 C  w a s  checked r a d i o c h r o m a t o g r a p h -  

i c a l l y  by m e a n s  of A l k o a  t h i n - l a y e r  c h r o m a t o g r a m  scanner  ( M o d e l  

TRM-1B)  i n  t h e  f o l J o w i n g  s y s t e m  : T L C ;  S p o t f i l m ,  S i l i c a g e l  f ,  

Tokyokasei Ltd., Tokyo, Japan ,  

MeOH ( l 9 : l : Z ,  v / v ) .  

developing solvent;  C H C 1 3 : A c O E t :  
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