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SYNTHESIS OF I4C-LABELED 

4-ACETYL-5,6-BIS(4-CHLOROPHENYL)-2-(2-HYDROXYETHYL)-ZH-PYRIDAZIN-3-ONE 

R u s s e l l  Buchman 
T. R. Evans Research  C e n t e r  
Diamond Shamrock C o r p o r a t i o n  
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P a i n e s v i l l e ,  Ohio 44077 

S W M A R Y  

A s i m p l e  and c o n v e n i e n t  s y n t h e s i s  of a r a d i o l a b e l e d  a n t i h y p e r -  
t e n s i v e  p y r i d a z i n o n e  was d e v e l o p e d .  The p r o d u c t  was p u r i f i e d  
c h r o m a t o g r a p h i c a l l y ,  and t h e  c h e m i c a l  and r a d i o c h e m i c a l  p u r i t i e s  
of  t h e  sample  were d e t e r m i n e d .  
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INTRODUCTION 

A s  p a r t  of a program t o  d i s c o v e r  n o v e l ,  p h a r m a c e u t i c a l l y  a c t i v e  compounds, a 

series of p y r i d a z i n o n e s  was s h o w  t o  e x h i b i t  a h i g h  l e v e l  o f  a n t i h y p e r t e n s i v e  

a c t i v i t y . ' - 4  These compounds a l s o  e x h i b i t e d  low a c u t e  t o x i c i t y  and  were s t r u c -  

t u r a l l y  d i s s i m i l a r  t o  t h e  c l a s s i c a l  a n t i h y p e r t e n s i v e  a g e n t s .  4 - A c e t y l - 5 , 6 - b i s -  

(4-chlorophenyl)-2-(2-hydroxyethyl)-2H-pyridazin-3-one (4)' was c h o s e n  a s  t h e  

b e s t  c a n d i d a t e  for  a d d i t i o n a l  d e v e l o p n e n t  based  upon a n t i h y p e r t e n s i v e  a c t i v i t y  

and a c u t e  t o x i c i t y  d a t a .  I n  o r d e r  t o  a c q u i r e  i n f o r m a t i o n  r e l a t i n g  t o  t h e  meta-  

b o l i s m  and p h a r m a c o k i n e t i c s  of t h i s  compound, a s i m p l e  and  c o n v e n i e n t  s y n t h e s i s  

of r a d i o l a b e l e d  4 was d e v e l o p e d .  - 

DISCUSSION 

The s y n t h e s i s  o f  5 is i l l u s t r a t e d  i n  Scheme I. F o l l o w i n g  o p t i m i z a t i o n  of re- 

a c t i o n  c o n d i t i o n s  w i t h  u n l a b e l e d  m a t e r i a l s ,  u n i f o r m l y  r i n g  I4C- labe led  4 , 4 ' -  

d i c h l o r o b e n z i l  (1) was u t i l i z e d  t o  p r e p a r e  t h e  d e s i r e d  p y r i d a z i n o n e .  The 
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s y n t h e t i c  r o u t e  o u t l i n e d  i n  Scheme 1 c o n s t i t u t e s  a s i m p l e  and  c o n v e n i e n t  p r e p a r a -  

t i o n  of 5 , 6 - d i a r y l p y r i d a z i n o n e s  w i t h  a r a d i o l a b e l  i n  t h e  a r o m a t i c  s u b s t i t u e n t s .  

The p r e p a r a t i o n  o f  2 i n v o l v e d  c o n d e n s a t i o n  of  1 w i t h  H 2 N N H 2 * H 2 0  t o  a f f o r d  t h e  

hydrazone  2. Crude 2 was r e a c t e d  w i t h  m e t h y l  a c e t o a c e t a t e / p y r i d i n e  t o  g i v e  t h e  

- 

p y r i d a z i n o n e  3. A l k y l a t i o n  o f  c r u d e  1. w i t h  e t h y l e n e  carbonate/KOH 

d e s i r e d  a n t i h y p e r t e n s i v e  2. 
- a f f o r d e d  t h e  

The c h e m i c d l  and r a d i o c h e m i c a l  p u r i t y  o f  r a d i o l a b e l e d  5 was d e t e r m i n e d  by c h r m a -  

t o g r a p h i c  and s p e c t r a l  means and by d i f f e r e n t i a l  s c a n n i n g  c a l o r i m e t r y  (DSC). TLC 

a n a l y s i s  d e m o n s t r a t e d  t h e  sample t o  be homogeneous i n  f o u r  s o l v e n t  s y s t e m s .  The 

o n l y  s i g n i f i c a n t  i m p u r i t y  d e t e c t e d  by 'H NMR was t h e  r e t e n t i o n  of a p p r o x i m a t e l y  

0 .58  s o l v e n t  o f  r e c r y s t a l l i z a t i o n  (CH3CN). 

Scheme I 

0 ! ?  K - C H 3 C C H 2 C O C H 3  
X Y L E N E  KO H 

P Y R l D l N E  D M F  

CH,CH,OH 
4 - 
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EXPERIMENTAL 

TLC ( A n a l t e c h  s i l i c a  g e l  GHLF, UV v i s u a l i z a t i o n ,  254 nm) was per formed u s i n g  

to luene /EtOAc/90% HC02H : 1 5 / 1 0 / 1 ,  E tOAc/CH30H : 9 8 / 2 ,  CHC13/isopropanol  : 9 0 / 1 0 ,  

and C6H6/CH30H : 85/15 .  ' H  NMR 

s p e c t r a  were o b t a i n e d  on  a Bruker  WH-90 ( 9 0  MHz) s p e c t r o m e t e r  i n  C D C l  u s i n g  TMS 

a s  a n  i n t e r n a l  s t a n d a r d .  M e l t i n g  p o i n t s  were d e t e r m i n e d  on  a Thomas-Hoover 

lhimelt c a p i l l a r y  m e l t i n g  p o i n t  a p p a r a t u s  and a r e  u n c o r r e c t e d .  S p e c i f i c  a c t i v i t y  

was d e t e r m i n e d  on a Searle A n a l y t i c  L i q u i d  S c i n t i l l a t i o n  Counter  I s o c a p  Model 300 

a t  a m b i e n t  t e m p e r a t u r e .  Count ing  e f f i c i e n c y  was d e t e r m i n e d  by t h e  e x t e r n a l  

s t a n d a r d  r a t i o  method,  and c o r r e c t i o n s  were made f o r  background.  Radiochemica l  

p u r i t y  was d e t e r m i n e d  by TLC (Rrinlanan s i l i c a  g e l  60/ K i e s e l g u h r  F 254,  a l u n i n m  

b a c k i n g ,  h e x a n e / a c e t o n e  : l / l ) .  The method c o n s i s t e d  of  d e v e l o p i n g  a p l a t e  and  

d e t e r m i n i n g  t h e  amount of r a d i o a c t i v i t y  of t h e  s p o t  w i t h  t h e  Rf of t h e  p r o d u c t .  

T h i s  v a l u e  was t h e n  compared w i t h  t h e  t o t a l  amount of  r a d i o a c t i v i t y  o r i g i n a l l y  

a p p l i e d  t o  t h e  p l a t e .  

DSC d a t a  were o b t a i n e d  o n  a Perk in-Elmer  DSC 2. 

3 

4 , 4 ' - D i c h f o r o b e n z i l  Monohydrazone (2) 

Uniformly  r i n g  "C-labeled 4 , 4 ' - d i c h l o r o b e n z i l  ( 3  mg, 10.8 mol, 9.44 m C i /  mmol, 

P a t h f i n d e r  L a b o r a t o r i e s ,  I n c . ,  St. L o u i s ,  M i s s o u r i ,  Lot b. 70213)  was d i l u t e d  

w i t h  u n l a b e l e d  4 , 4 ' - d i c h l o r o b e n z i l  ( 3 4 6  mg, 1 .24 mnol). To t h i s  m i x t u r e  (349 mg, 

1 .25 mmol) was added i s o p r o p a n o l  (20 mL) and  100% H 2 N N H - H 2 0  (100 mg, 2.0 mmol, 

0.10 mL) and t h e  r e s u l t i n g  m i x t u r e  s t i r r e d  u n d e r  r e f l u x  fo r  2 h r .  TLC ( s i l i c a  

g e l ,  to luene /EtOAc/90% HC02H : 1 5 / 1 0 / 1 )  i n d i c a t e d  t h e  r e a c t i o n  was c o m p l e t e  (Rf: 

- 1 = 0.95,  2 = 0.83). The y e l l o w  s o l u t i o n  was c o o l e d  t o  room t e m p e r a t u r e  and  

e v a p o r a t e d  i n  vacuo t o  d r y n e s s .  fie c r u d e  2 was u s e d  w i t h o u t  f u r t h e r  p u r i f i -  

c a t i o n .  

4-Acetyl-5,6-bis(4-chlorophenyl) -2H-pyr idaz in-3-one  (3) 7 4  

A m i x t u r e  o f  c r u d e  2, from t h e  above  p r o c e d u r e ,  a n h y d r o u s  x y l e n e  (20  mL), anhy- 

d r o u s  p y r i d i n e  (1 mL) and methyl  a c e t o a c e t a t e  ( 3 2 0  mg, 2.75 mnol, 0.30 mL) was 
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s t i r r e d  under r e f l u x  f o r  15 h r .  An a d d i t i o n a l  p o r t i o n  o f  methyl  a c e t o a c e t a t e  

(160 mg, 1.38 mnol, 0.15 mL) was added and r e f l u x i n g  con t inued  f o r  4 h r .  TLC 

( s i l i ca  g e l ,  toluene/EtOAc/90% HC02H : 15/10/1)  i n d i c a t e d  t h e  r e a c t i o n  was com- 

plete ( R f :  2 = 0.52) .  T h e  amber s o l u t i o n  was cooled t o  room t empera tu re  and 

evaporated i n  vacuo t o  d ryness .  The c r u d e  1 was used without  f u r t h e r  p u r i f i c a -  

t i o n .  

4-Acetyl-5,6-bis(4-chloropheny1)-2-( 2-hydroxyethyl)-2H-pyridazin-3-one (k) 9 4  

A m ix tu re  o f  c r u d e  2, from t h e  above procedure,  anhydrous DMF (20 m L ) ,  e t h y l e n e  

ca rbona te  (330 mg, 3.75 mnol) and 36% KOH (1 /2  p e l l e t ,  pu lve r i zed )  was s t i r r e d  

and submerged i n  a preheated o i l  b a t h  (90°C) f o r  1 h r .  TLC ( s i l i c a  g e l ,  t o l u e n e /  

EtOAc/90% HC02H : 15/10/1)  i nd ica t ed  t h e  r e a c t i o n  was complete (Rf:  4 = 0 . 3 3 ) .  

The dark brown mix tu re  was cooled t o  room tempera tu re  and d i s t i l l e d  H20 (100 mL)  

was added. The r e s u l t i n g  mixture  was s t i r r e d  a t  room t empera tu re  f o r  30 min and 

f i l t e r e d .  The tan amorphous s o l i d  ob ta ined  was washed with d i s t i l l e d  H20 u n t i l  

t h e  washings were c l e a r  and c o l o r l e s s  and a i r  d r i e d  o v e r n i g h t .  The c rude  was 

d i s s o l v e d  i n  CHC13 (7  mL) and chromatographed on a d ry  s i l i c a  g e l  colunn (38 mm x 

150 mn) with CHC13/E tOAc  : 3/1 (800 mL). F r a c t i o n s  c o n t a i n i n g  product  were 

e l u t e d  f r om t h e  adso rben t  with EtOAc and t h e  E t O A c  s o l u t i o n  evaporated i n  vacUO 

t o  d ryness .  The r e s u l t i n g  l i g h t  yellow amorphous s o l i d  was r e c r y s t a l l i z e d  from 

CH3CN (10 mL). The excess  s o l v e n t  was removed by d e c a n t a t i o n  and t h e  c r y s t a l l i n e  

s o l i d  obtained washed with CH CN ( 3  x 2 m L )  and d r i e d  a t  14OoC/0.25 mn Hg f o r  3 

days t o  g i v e  162 mg (32% based on 1) o f  yel low prisms:  mp 191-193°C ( L i t .  191- 

193°C174);  ' H  NMR 6 2.23 (3 ,  s ,  C H 3 ) ,  2.86 (1 ,  t ,  3=5.7, O H ) ,  4.02-4.19 ( 2 ,  m ,  

CH CH OH),  4.22-4.55 ( 2 ,  m, CH+,CH20H), 6.93-7.07 ( 4 ,  m, a romat i c  H ) ,  7.18-7.34 

(4 ,  m ,  aromatic  H) .  DSC a n a l y s i s  i n d i c a t e d  a chemical p u r i t y  o f  99.8%. T h e  

r a d i o c h a n i c a l  p u r i t y  was demonstrated t o  be  99.6%. The s p e c i f i c  a c t i v i t y  was 

determined t o  be 66.3 pCilmmo1. 
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