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4C - Lab e 1 led compound of ant i hyp e r t ens ive 
4-chloro-3-sulfamoyl-N-(3aa,4a,5,6,7a,7aa 
-hexahydr0-4,7-methano-isoindolin-Z-y1) 
-benzamide (IV) was synthesized for 
biotransformation studies in three steps 
with p-chlorobenzoic acid-~arbonyl-~~c 
(I) as the labelled starting material. 

Key Words: Antihypertensive drug, 4-Ch lo ro -3 - su l f amoy lbenzamide  
derivative, Carbon-14. 

I NT RODU CT I ON 

4-Chloro-3-sulfamoyl-N-(3aa,4a,S,6,7a,7aa-hexahydro-4,7 

-methano-isoindolin-2-yl)-benzamide ( I V )  has been found to be 

an effective antihypertensive drug('). This paper deals with 
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the synthesis of I4C-labelled ( I V )  in order to study the phar- 

macological action and biotransformation behaviors of the 

compound. 

acid-~arbonyl-~~C ( I )  in three steps and in 13.9 % overall 

yield according to the method of Sturm et al.(') and Haele 

et a1.(3) with slight modifications as outlined in Fig. 1. 

I4C-Labelled- ( I V )  was prepared from p-chlorobenzoic 
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Fig. 1 .  Outline of synthesis of ( I V ) .  

Chlorosulfonation of I4C- ( I )  with chlorosulfonic acid followed 

by ammonolysis of the chlorosulfonyl intermediate with 28 % 

aqueous NH40H gave 4-chloro - 3- sulfamoylbenzoic acid- carbonyl-14C 

(11). Treatment of (11) with thionyl chloride afforded the 

corresponding acid chloride (111), which was then reacted 

with 2-amino-3aa,4a,5,6,7a,7aa-hexahydro-4,7-methano-iso- 

indoline to give 4-chloro-3-sulfamoyl-N-(3aa,4a,S,6,7a,7aa 

-hexahydro- 4,7-methano - isoindolin- 2 -yl) -benzamide- carbonyl -I4C 

( I V ) .  

(W spectrum and TLC) with unlabelled authentic specimen of 

( I V ) .  

specific activity of 3 1 . 7  pCi per mg. 

The structure of 14C- ( I V )  was confirmed by comparison 

The I4C- ( I V )  had a radiochemical purity of 95 % and a 
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EXPERIMENTAL 

Measurements o f  r a d i o a c t i v i t y  were c a r r i e d  o u t  u s i n g  an  Aloka 

LSC-652 t y p e  L i q u i d  S c i n t i l l a t i o n  Coun te r .  The r ad iochromato -  

grams were r e c o r d e d  u s i n g  an Aloka Th in  Layer  Chromatogram 

Scanne r  Model T L C - 2 B  and UV s p e c t r a  on a H i t a c h i  1 2 4  t y p e  

S p e c t r o p h o t o m e t e r .  

4-Chloro-  3 -  s u l f a m o y l b e n z o i c  a c i d -  c a r b o n y l -  1 4 C  ( I  I )  

To p - c h l o r o b e n z o i c  a c i d - ~ a r b o n y l - ~ ~ c  ( I )  (611 mg; 3 .90 

m mo les ,  46 .8  mCi) , c h l o r o s u l f o n i c  a c i d  ( 3  ml) was added and 

t h e  r e a c t i o n  m i x t u r e  was h e a t e d  a t  145-150° f o r  5 h r .  The 

m i x t u r e  was c o o l e d  and t r e a t e d  w i t h  i c e - w a t e r  ( 5  m l )  t o  d e p o s i t  

a c o l o r l e s s  s o l i d .  The s o l i d  was f i l t e r e d  o f f ,  washed twice 

w i t h  water ( 2  m l  e ach )  and t r e a t e d  w i t h  28 % N H 4 0 H  (4 m l ) .  

A stream of n i t r o g e n  w a s  p a s s e d  th rough  t h e  r e a c t i o n  f l a s k  

u n t i l  e x c e s s  N H 3  was removed. 

To t h e  s o l u t i o n  was added 1 1 . 6  

N H C 1  ( 2  ml) t o  d e p o s i t  4 - c h l o r o  

- 3 - s u l f a m o y l b e n z o i c  a c i d - c a r -  

bonyl-14C (11) as a c o l o r l e s s  

s o l i d .  The compound (11) was 

f i l t e r e d  o f f ,  washed t w i c e  w i t h  

5 % H C 1  (2 m l  e ach )  and d r i e d  

o v e r  anhydrous C a C 1 2  i n  vacuo;  

we igh ing  489 mg ( 5 3  % y i e l d ) .  

The r a d i o c h e m i c a l  p u r i t y  of 

(11) c a l c u l a t e d  from t h e  

radiochromatogram o f  t h e  

compound ( F i g .  2) was 9 5  %.  

F i g .  2 .  Radioscans  o f  (11) on TLC 

d e v e l o p e d  w i t h  benzene /  

m e t h a n o l / a c e t i c  a c i d  

(16 : 4 : 1 ) .  
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4-Chloro-3-sulfamoylbenzoyl c h l ~ r i d e - c a r b o n y l - ~ ~ C  (111) 

To (11) (489 mg), t h i o n y l  c h l o r i d e  ( 5  ml) was added and 

t h e  m i x t u r e  was h e a t e d  unde r  r e f l u x  f o r  2 h r .  E v a p o r a t i o n  of  

t h e  r e a c t i o n  m i x t u r e  unde r  r educed  p r e s s u r e  a f f o r d e d  4 - c h l o r o  

- 3- su l f amoy lbenzoy l  c h l ~ r i d e - c a r b o n y l - ~ ~ C  (111) a s  a c o l o r l e s s  

s o l i d .  

4-Chloro-3-sulfamoyl-N-(3aa,4a,5,6,7a,7aa-hexahydro-4,7-methano 

- i s o i n d o l i n -  2 - y l )  - benzamide - c a r b o n y l -  1 4 C  ( I V )  

To a s u s p e n s i o n  of (111) 

i n  dioxane ( 2  ml) , a m i x t u r e  

of 2-amino- 3aa ,  4a, 5 , 6 , 7a, 7aa 

-hexahydro-4,7-methano-iso- 

i n d o l i n e  (300 mg; 1 . 9 8  m moles) 

and t r i e t h y l a m i n e  ( 0 . 2  ml) i n  

d ioxane  ( 2  ml) was added. The 

r e a c t i o n  m i x t u r e  was h e a t e d  a t  

SOo f o r  1 0  min. and a l l o w e d  t o  

s t a n d  a t  room t e m p e r a t u r e  f o r  

2 days .  The p r e c i p i t a t e d  

s o l i d  was f i l t e r e d  o f f ,  washed 

tw ice  w i t h  5 0  % aqueous 

methanol  ( 2  m l  e ach )  and 

r e c r y s t a l l i z e d  from 5 0  % 

aqueous methanol  t o  g i v e  

14C- ( I V )  as c o l o r l e s s  n e e d l e s  

(206 mg, 13 .90  % y i e l d  from 

( I )  ; s p e c i f i c  a c t i v i t y  31.7 
MeOH V C i  p e r  mg, Xmax nm ( E )  : 278 

(2830) ,  287 (2450) .  
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F i g .  3.  UV s p e c t r a  o f  ( I V )  and 

u n l a b e l l e d  a u t h e n t i c  ( I V )  . 
- : u n l a b e l l e d  ( I V )  

- - - - -  . - ( I V )  
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( F i g .  3 ) ;  R f  on T L C  ( K i e s e l g e l ’ G F 2 5 4  (Merk)) d e v e l o p e d  w i t h  

b e n z e n e l a c e t o n e  (1 : 1, v/v) : 0.75 .  On TLC o f  1 4 C - ( I V ) ,  a 

s i n g l e  r a d i o a c t i v e  peak  a p p e a r e d  a t  Rf c o i n c i d e n t  w i t h  t h a t  

o f  a f l u o r e s c e n t  s p o t  due t o  u n l a b e l l e d  a u t h e n t i c  spec imen 

o f  ( I V )  d e t e c t e d  u n d e r  UV lamp ( F i g .  4). 

( I V )  

F i g .  4 .  R a d i o s c a n s  o f  ( I V )  on TLC d e v e l o p e d  w i t h  

b e n z e n e / a c e t o n e  ( 1  : 1 ) .  
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