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SUMMARY 

T r i t i u m  l a b e l e d  zomepirac w i t h  a s p e c i f i c  a c t i v i t y  o f  85 Cl/mnol was 

prepared by s e l e c t i v e  a l k y l a t l o n  o f  t h e  p e n u l t i m a t e  desmethyl  p r e c u r s o r  

u s i n g  me thy l  i o d i d e -  H3. 

v a r i o u s  bases and s o l v e n t  media. 

Keywords: zomepirac, t r i t i u m ,  s y n t h e s i s .  s t a b i l i t y ,  methy l  i o d i d e .  

3 The a l k y l a t i o n  r e a c t i o n  was exp lo red  u s i n g  

a l k y l a t i o n .  

INTRODUCTION 

Zomepirac sodium (1. ZOMAX@***) i s  a non -na rco t i c  ana lges i c  d rug  

used i n  t h e  t rea tmen t  o f  m i l d  t o  modera te ly  severe  p a i n .  The aspec ts  o f  

t h e  metabo l ism and pharmacology o f  t h i s  compound have been p r e v i o u s l y  
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as  w e l l  as t h e  s y n t h e s i s  of t h e  m a j o r  metabo l i te ' .  I n  

a d d i t i o n .  t h e  s y n t h e s i s  o f  zomepirac l a b e l e d  w i t h  d e u t e r i u m  i n  t h e  

c h l o r o b e n z o y l  g r o u p  has r e c e n t l y  been d e s c r i b e d .  1 

Dur ing  t h e  c o u r s e  of  ongo ing  r e s e a r c h  a sample o f  t r i t l a t e d  zomeplrac 

was r e q u i r e d  f o r  use i n  r e c e p t o r  s i t e  s t u d i e s .  The n a t u r e  of  t h e  s t u d i e s  

n e c e s s i t a t e d  t h a t  t h e  r a d i o l a b e l  be  c h e m l c a l l y  s t a b l e  and have a h i g h  

f i n a l  chemlca l  and r a d l o c h e m i c a l  P u r i t y .  The minimum a c c e p t a b l e  s p e c i f i c  

a c t i v i t y  was c o n s l d e r e d  t o  be i n  t h e  range o f  60-80 Ci/mmol. S a t i s f a c t o r y  

i n t r o d u c t i o n  o f  t h e  l a b e l  and a t t a i n m e n t  o f  t h e  r e q u i r e d  s p e c i f i c  a c t i v i t y  

by  c a t a l y t i c  exchange o r  r e d u c t i o n  methods were p r e c l u d e d  by  t h e  s t r u c t u r e  

of  t h e  compound. The p rocedure  used i n  t h i s  work i n v o l v e d  s y n t h e s i s  o f  

t h e  c-desmethyl  p r e c u r s o r  (2) f o l l o w e d  by  a l k y l a t i o n  w i t h  h i g h  s p e c i f i c  

a c t i v i t y  t r i t i u m  l a b e l e d  me thy l  i o d i d e .  

1 - 2. 

RESULTS AND DISCUSSION 

The s y n t h e s i s  o f  a r o y l p y r r o l e  a c e t a t e  2. and t h e  subsequent a l k y l a t i o n  

r e a c t i o n  a r e  o u t l i n e d  i n  scheme I .  The a l k y l p y r r o l e  d i c a r b o x y l a t e  4 was 

prepared by e x t e n s i o n  o f  t h e  K n o r r  p y r r o l e  s y n t h e s i s 8  u s i n g  t h e  

procedure o f  T r e i b s  and H i n t e r m e i e r .  9 

N i t r o s a t i o n  o f  m - b u t y l  ace toace ta te  proceeded smoothly i n  g l a c i a l  

a c e t i c  a c i d  a t  20OC. T h i s  was reduced t o  t h e  amine i n  s l t u  w i t h  z i n c  

powder and condensed w i t h  d i m e t h y l  1,3-acetonedlcarboxylate t o  g i v e  t h e  

t r l e s t e r  (a ) .  D e c a r b a l k o x y l a t i o n  o f  3 was c a r r i e d  o u t  a t  170°C i n  t h e  

presence o f  a c a t a l y t i c  amount o f  p t o l u e n e s u l f o n l c  a c i d .  T h i s  m a t e r i a l  
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was conver ted  t o  6 u s i n g  procedures  s i m i l a r  t o  those  p r e v i o u s l y  desc r ibed  

f o r  t h e  N-methylated and desmethyl  benzoy l  s u b s t i t u t e d  d e r i v a -  

t i v e s  5 *  lo. H y d r o l y s i s  o f  4 t o  t h e  d i a c i d  w i t h  aqueous sodium 

hyd rox ide  was f o l l o w e d  by s e l e c t i v e  m o n o e s t e r i f i c a t i o n  w i t h  e t h a n o l i c  

hydrogen c h l o r i d e  t o  a f f o r d  monoester 5. Thermal d e c a r b o x y l a t i o n  o f  6 

f o l l owed  by vacuum d i s t i l l a t i o n  gave e s t e r  1. 

condensed w i t h  N,fj-dimethyl-4-chlorobenzamlde u s i n g  phosphorous 

o x y c h l o r l d e  i n  d i c h l o r o e t h a n e  t o  g i v e  compound 6. 

e t h a n o l i c  sodium hyd rox ide  p rov ided  t h e  desmethyl  zomepirac (2). 

Th is  p y r r o l e  a c e t a t e  was 

S a p o n i f i c a t i o n  w i t h  

A l k y l a t i o n  o f  2 was c a r r i e d  o u t  by t r e a t m e n t  w i t h  two e q u i v a l e n t s  o f  

n - b u t y l  l i t h i u m  I n  THF a t  -78°C t o  g i v e  a r e d d i s h  c o l o r e d  s o l u t i o n  of  t h e  

d i a n l o n .  A d d i t i o n  o f  two e q u i v a l e n t s  o f  12-crown-4 f o l l o w e d  by two 

e q u i v a l e n t s  o f  t r i t i a t e d  me thy l  i o d i d e  and h e a t i n g  f o r  one day a t  100°C 

gave a 10 - 20% p u r i f i e d  chemical  y i e l d  o f  zomepirac- H ( 9 ) .  The 

r e l a t i v e l y  s low N-methy la t lon  was t h e  s o l e  a l k y l a t i o n  r e a c t i o n .  g i v i n g  

a c i d  2 c l e a n l y  a f t e r  p u r i f i c a t i o n  by p r e p a r a t i v e  t l c .  The i s o l a t e d  

p roduc t  had a s p e c i f i c  a c t i v i t y  o 85 C i / m o l  and a rad iochemica l  p u r i t y  

g r e a t e r  t han  98%. 

3 

Numerous r e a c t i o n  c o n d i t i o n s  were examined i n  an e f f o r t  t o  improve 

bo th  t h e  y i e l d  and r a t e  o f  t h e  a l k y l a t i o n  r e a c t i o n .  Some o f  t h e  r e s u l t s  

a r e  l i s t e d  i n  Tab le  I .  When a p o l a r  s o l v e n t  such as DMF was used f o r  t h e  

a l k y l a t i o n ,  t h e  d l a n i o n  o f  2 was immed ia te l y  e s t e r i f l e d  t o  lo upon t h e  

a d d i t i o n  of methy l  i o d i d e .  

n i t r o g e n  and/or t h e  ca rbon  a d j a c e n t  t o  t h e  c a r b o x y l a t e  group t o  g i v e  a 

m i x t u r e  o f  p roduc ts  ll. 12 and 13. 

E s t e r i f i c a t i o n ,  however, was n o t  s i g n i f i c a n t  i n  l e s s  p o l a r  s o l v e n t s  such 

as THF. T h i s  e f f e c t  i s  presumably due t o  c l o s e  i o n  p a i r  f o r m a t i o n  

between t h e  c o u n t e r i o n  and c a r b o x y l a t e  g roup wh ich  p reven ts  i o n i z a t i o n  

and t h e  subsequent e s t e r i f i c a t i o n  r e a c t i o n ’ ’ .  

t h e r e f o r e ,  s e l e c t i v e l y  gave o n l y  t h e  d e s i r e d  N-a l ky la ted  p r o d u c t  b u t  

The e s t e r  was t h e n  a l k y l a t e d  a t  t h e  p y r r o l e  

H e t h y l a t i o n  i n  THF, 
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TABLE I :  A l k y l a t l o n  o f  2 w i t h  methy l  I o d i d e  

u s i n g  va r lous  bases and s o l v e n t s .  

main 
base s o l v e n t a  p roduc tsb '  

potass lum i sop ropox lde  

- n - b u t y l  l i t h i u m  

- n - b u t y l  l i t h i u m  

- n-bu ty l  l i t h i u m  

- n-bu ty l  l i t h i u m  

- n - b u t y l  l l t h i u m  

- n - b u t y l  l i t h i u m  

- n-bu ty l  l i t h i u m -  
potass i um h y d r i  de 

potass ium h y d r i d e  

b e n z y l t r i m e t h y l -  

sodium hydrox ide 

ammonium hydrox ide 

methy l  magnesium bromide 

d I g l  yme/ 

d loxane/  

t e t r a  hyd 

2-crown-4 

2-crown-4 

o f u r a n  

10 d lmethy l formamide - 
dimethy l formamide lo .11,l2* 13 
t e t  rahyd ro f  uran/ l2-crown-4 9 

glyme/l2-crown-4 t r a c e  o f  9 

on 

on 

t e t r a  hyd r o f  u ran  

no r e a c t  

no r e a c t  

9 - 

9 

t e t r a h y d r o f  uran t r a c e  o f  9 

t e t r a h y d  r o f  u ran  - 11, l 2 ,  13 
methylene c h l o r i d e / w a t e r /  - 10 
b e n z y l t r i e t h y l a r m o n i u m  
c h l o r i d e  

t e t r a  hyd r o f  uran no r e a c t i o n  

a.  Products were i d e n t i f i e d  by t h i n - l a y e r  chromatography on s i l i c a  g e l  
GF w i t h  ch lo ro fo rm-ace t i c  a c i d  ( 9 5 : 5 .  v/v)  as t h e  s o l v e n t  system. 

b.  Most r e a c t i o n s  a l s o  gave u n i d e n t i f i e d  p o l a r  and non-polar i m p u r i t i e s .  
c .  Scout r e a c t i o n s  were c a r r i e d  o u t  w i th  0.10 mmol 2, 0.20 mmol base, 

and 0.10 mmol methy l  i o d i d e  i n  5 m l  s o l v e n t .  React lons were c a r r i e d  
o u t  i n  sealed ampules o r  s toppered f l a s k s .  Excess methy l  I o d i d e  
(0.05 mmol) was r e q u i r e d  f o r  f u l l  r e a c t i o n  t o  be observed due t o  
smal l  v o l a t i l i t y  losses i n  t h e  s toppered f l a s k s .  
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R1 

- 10 H 

I 11 C H 3  

CH3 

CH3 

CH3 

12 H 

- 13 

- 14 

- 1 5  H 

- 16 

R2 

H 

H 

CH3 

CH3 

CH3 

CH3 

H 

R3 

CH3 

CH3 

CH3 

CH3 
CH2CH3 

CH2CH3 

CH2CH3 

r e q u i r e d  up t o  t h r e e  days f o r  complete r e a c t l o n .  No r e a c t i o n  was 

observed I n  d ig l yme o r  d ioxane and t h e  r a t e  o f  N-methy la t lon  i n  glyme was 

much s lower  than  t h a t  observed I n  THF. A s  expected, t h e  n a t u r e  o f  t h e  

c o u n t e r l o n  a l s o  i n f l u e n c e d  t h e  r a t e  o f  t h e  e s t e r i f l c a t i o n  r e a c t i o n .  I n  

THF t h e  d l - l i t h i u m  s a l t  

p r o d u c t .  

c o n d i t i o n s  

e s t e r i  f i ca 

he d i -po tass  

Qua te rna ry  

i o n  and a l k y  

o f  2 reac ted  s l o w l y  t o  g i v e  o n l y  t h e  1-methy la ted  

um s a l t  reac ted  much s lower  under s i m i l a r  

ammonium s a l t s  o f  2 r e a c t e d  t o  g i v e  

a t e d  p roduc ts  l l ,  l 2 ,  and 13. Experiments 

employing methy l  t o s y l a t e  o r  me thy l  s u l f a t e  as t h e  a l k y l a t i n g  agen t  

showed decreased s e i e c t i v  t y  under t h e  same r e a c t i o n  c o n d i t i o n s .  Me thy l  

s u l f a t e  proved t o  be more r e a c t i v e ,  p r o v i d i n g  a l k y l a t e d  p roduc ts  a t  a 

l ower  tempera ture  than  me thy l  i o d i d e .  Treatment o f  t h e  d i - l i t h i o  s a l t  o f  

- 2 w i t h  me thy l  s u l f a t e  gave a sma l l  amount o f  2 and o t h e r  e s t e r i f i e d  

a l k y l a t e d  produc ts ,  w h l l e  t h e  po tass ium and benzy l t r imethy lammonium s a l t s  

r e a d l l y  p rov ided  e s t e r i f l c a t i o n  and a l k y l a t i o n .  

S e l e c t i v e  N-methy la t ion  o f  e t h y l  e s t e r  S was a l s o  a t tempted u s i n g  a 

wide v a r i e t y  of  bases i n  b o t h  p o l a r  and nonpo la r  s o l v e n t s .  Reac t ion  w l t h  

methy l  I o d i d e  gave p r i m a r l l y  C - a l k y l a t i o n  and p roduc t  15 was i s o l a t e d  by  
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p r e p a r a t i v e  t h i c k - l a y e r  chromatography and i d e n t i f i e d  by NHR and M S . *  

Vary ing t h e  c o u n t e r l o n  had no e f f e c t  upon t h e  fo rma t ion  o f  t h e  

- C-a lky la ted  p roduc t  (E). The l i t h i u m .  sodium. potassium, 

tetrabutylammonium, benzyltrimethylamnonium, and t h a l l i u m  s a l t s  a l l  gave 

s i m i l a r  r e s u l t s .  A d d i t i o n  o f  18-crown-6 had no observable e f f e c t  on t h e  

r e a c t i o n  outcome. 

e the rs ,  a l coho ls ,  and d i p o l a r  a p r o t l c  s o l v e n t s  a l s o  d i d  n o t  a l t e r  t h e  

r e g i o s e l e c t l v i t y .  When methy l  s u l f a t e  was employed as t h e  a l k y l a t i n g  

agent  f a c i l e  r e g l o s e l e c t i v e  t+methylatlon was observed us ing  sodium 

h y d r i d e  and DHF. 

Changing t h e  s o l v e n t  p o l a r i t y  over  t h e  range o f  

EXPERIMENTAL SECTION 

Prepara t i on  o f  t r i t i a t e d  methy l  i o d i d e  and t h e  a l k y l a t i o n  r e a c t i o n  

were c a r r i e d  o u t  by Amersham Corp.. A r l i n g t o n  Heights ,  I L .  S p e c i f i c  

a c t i v i t i e s  and concen t ra t l ons  were determined on a Sear le  Isocap/300 

l i q u i d  s c i n t i l l a t i o n  coun te r .  Radloscans were taken on a Var ian -Ber tho ld  

Ser ies  6000 t h i n - l a y e r  scanner.  Dimethy l  1,3-acetonedicarboxylate. 

4-chlorobenzoyl  c h l o r i d e  and w - b u t y l  ace toace ta te  were ob ta ined  f rom 

A l d r i c h  Chemical Co. The 4 - ~ h l o r o - ~ , ~ - d ~ m e t h y l b e n z a r n l d e  was prepared by 

t h e  dropwlse a d d i t i o n  o f  a 40% aqueous s o l u t i o n  o f  d imethylamine t o  

4-chlorobenzoyl  c h l o r i d e  a t  0°C. The r e s u l t i n g  m i x t u r e  was s t i r r e d  f o r  

one hour  and f i l t e r e d .  The f i l t e r  cake was d r i e d ,  d i sso l ved  i n  methylene 

*Spectroscopic  a n a l y s i s  o f  t h e  a c i d  ob ta ined  upon h y d r o l y s i s  o f  = w i t h  

doub le t ,  a C H ) ,  1.96 (3H, s i n g l e t ,  &-C), -3.75 ( l H ,  q u a r t e t ,  
CH3CIJ). 5.98 ( l H ,  s i n g l e t ,  p y r r o l e  H ) ,  7.6 (4H. s i n g l e t ,  a romat i c  
H ) ,  11.38 (1H. broad s i n g l e t ,  NH). 
Mass Spectrum: (chemical  i o n i z a t i o n  w i t h  methane) m/z 292 (M+H)+, 
m/z 248 (M-C02)+H+. 
- I R :  
1690 cm-l ( ke tone) .  
- UV: 

sodium hydrox ide gave t h e  f o l l o w i n g  data:  
- NMR: ( 3  rng/50 v l  DMSO-d6. 6 i n  ppm f rom TMS) 6 1.38 (3H. 

(CHC13) d i a g n o s t i c  bands a t  1720 cm- l  (-C02H) and 

(methanol)  %ax 325 and 250 nm. 
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c h l o r i d e ,  and f i l t e r e d .  

t a n  co lo red  c r y s t a l l i n e  p r o d u c t  recovered i n  an 80% y i e l d  (m.p. 

49 - 52OC, u n c o r r e c t e d ) .  

The f i l t r a t e  was concen t ra ted  t o  d ryness  and t h e  

Methy l  4-Methyl-3-methoxycarbonvl-1H-~yrrole-2-acetate ( 4 1  

Compound 9 was prepared on a 0.5 mole s c a l e  acco rd ing  t o  t h e  

procedure  o u t l i n e d  i n  r e f e r e n c e  9. The p r o d u c t  was r e c r y s t a l l i z e d  f rom 

e thano l  t o  g i v e  an o f f - w h i t e  C r y s t a l l i n e  s o l i d  w i t h  a m e l t i n g  p o i n t  o f  

89 - 92°C ( u n c o r r e c t e d ) .  

3-Carboxy-4-methyl-lH-~yrrole-2-acetic a c i d  ( 5 1  

A suspension o f  50.4 g (0.239 mol)  o f  5 i n  0.5 1 o f  6N sodium 

hyd rox ide  was heated i n  an o i l  ba th  a t  80 - 85°C f o r  3.5 hours .  The 

r e s u l t i n g  s o l u t i o n  was coo led  and s l o w l y  a c i d i f i e d  t o  pH 3 w i t h  

h y d r o c h l o r i c  a c i d  s o l u t i o n .  A t a n  c o l o r e d  p r e c l p i t a t e  was c o l l e c t e d  by 

s u c t i o n  f i l t r a t i o n  and a i r - d r i e d  f o r  two days t o  g i v e  37.9 g (87%) o f  a 

c r y s t a l l i n e  s o l i d  w i t h  a m e l t l n g  p o i n t  o f  188 - 190°C (dec . ) .  

chromatography on s i l i c a  g e l  w i t h  a c h l o r o f o r m  - a c e t i c  a c i d  (9 :1 ,  v / v )  

s o l v e n t  system showed t h e  m a t e r i a l  t o  be a s i n g l e  component (Rf 0 .55 ) .  

T h i n  l a y e r  

E t h v l  3-Carboxy-4-methyl - lH-~yrro le-2-acetate  ( 6 )  

A s o l u t i o n  o f  37.9 g (0.207 mol )  o f  I n  350 m l  o f  1% d r y  hydrogen 

c h l o r i d e  i n  e thano l  was s t i r r e d  a t  room tempera tu re  f o r  two hours .  The 

m i x t u r e  was coo led  and a s o l i d  p r e c l p i t a t e  c o l l e c t e d  by  s u c t i o n  

f i l t r a t i o n .  The f i l t r a t e  was concen t ra ted  t o  d ryness  on a r o t a r y  

evapora to r  and t h e  r e s i d u e  combined w i t h  t h e  f i l t e r  cake and 

r e c r y s t a l l l z e d  f rom e t h a n o l .  The p roduc t  was c o l l e c t e d  and d r i e d  

a t  40°C t o  g i v e  34 g (78%) o f  a t a n  s o l i d  w i t h  a m e l t i n g  p o i n t  o f  

174 - 175°C (dec . ) .  T h i n  l a y e r  chromatography on s i l i c a  g e l  w i t h  

c h l o r o f o r m  - a c e t i c  a c i d  ( 9 : l .  v / v )  showed a s i n g l e  spo t  (Rf 0 .83) .  
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E t h y l  4-Methvl-lH-~vrrole-2-acetate ( 7 )  

A 34 g (0.161 m O l )  sample o f  5 was heated  a t  240°C under a n i t r o g e n  

gas atmosphere f o r  5.5 hours .  The r e a c t i o n  was vacuum d i s t i l l e d  t o  g i v e  

17 g (63%) o f  a pa le -green c o l o r e d  l i q u i d  (bp. 60 - l l O ° C ,  0.5 m). T h i n  

l a y e r  chromatography on s i l i c a  g e l  w i t h  e t h y l  ace ta te -cyc lohexane (1:4, 

v /v )  showed t h e  m a t e r i a l  t o  be a s i n g l e  component ( R f  0.34).  

E t h y l  5-(4-Chlorobenzovl)-4-methyl-lH-~yrrole-2-acetate ( 8 )  

Phosphorus o x y c h l o r i d e  (16  g. 0.104 mol )  was added t o  a s o l u t i o n  o f  

18  g (98 m o l )  o f  4 - ~ h l o r o - ~ , ~ - d i m e t h y l b e n z a m i d e  i n  35 m l  o f  

1 ,2 -d ich lo roe thane.  T h i s  m i x t u r e  was heated  a t  r e f l u x  tempera ture  f o r  

1.25 hours .  To t h i s  m i x t u r e  was added 17 g (0.102 mol )  o f  I d i s s o l v e d  i n  

35 m l  o f  1 ,2 -d i ch lo roe thane  and t h e  r e a c t i o n  heated  a t  r e f l u x  tempera ture  

f o r  an a d d i t i o n a l  1.25 hours .  The r e a c t i o n  was coo led  t o  25°C and a 

s o l u t i o n  o f  68 g (0.83 mol )  sodium a c e t a t e  i n  100 m l  wa te r  was added and 

t h e  r e s u l t i n g  m i x t u r e  heated  f o r  15 min .  a t  r e f l u x  tempera ture .  The 

r e a c t i o n  was poured o v e r  i c e  and e x t r a c t e d  w i t h  methylene c h l o r i d e .  

o rgan ic  l a y e r  was separated, washed w i t h  a s a t u r a t e d  s o l u t i o n  o f  sodium 

c h l o r i d e ,  and d r i e d  o v e r  anhydrous magnesium s u l f a t e .  The m i x t u r e  was 

f i l t e r e d  and evaporated t o  d ryness  on a r o t a r y  evapora to r .  The r e s i d u e  

was chromatographed on a s i l l c a  g e l  column u s i n g  a cyclohexane - e t h y l  

a c e t a t e  ( l : l ,  v /v )  s o l v e n t  system. The f r a c t i o n s  c o n t a i n i n g  p roduc t  

( t l c )  were c o l l e c t e d  and evapora ted  t o  d ryness .  

r e c r y s t a l l i z e d  f rom l sop ropano l  t o  g i v e  11 .3  g (36%) o f  a c r y s t a l l i n e  

s o l i d ;  m e l t i n g  p o i n t  125-126"C, mass spec t ra :  

The 

The m a t e r i a l  was 

m/z 306 (M+H)+. 

5 - ( 4 - C h l o r o b e n z o v l ~ - 4 - m e t h ~ l - l H - p v r r o l e - 2 - a c e t ~ c  a c i d  (2 )  

A suspension o f  8 (11.3 g. 37.0 mnol) I n  50 m l  o f  1N sodium hyd rox ide  

was heated  a t  r e f l u x  tempera ture  f o r  one hour .  The s o l u t i o n  was coo led  

and poured i n t o  bt j  h y d r o c h l o r i c  a c i d  s o l u t i o n .  The p r e c i p i t a t e  was 
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f i l t e r e d  and d r i e d  i n  vacuo a t  40°C t o  g i v e  a q u a n t i t a t i v e  y i e l d  o f  

o f f - w h i t e  c r y s t a l l i n e  m a t e r i a l ;  t l c :  s i l i c a  g e l ,  ch lo ro fo rm-ace t i c  a c i d  

(98:2, v /v ,  R f  0 .28 ) .  

3 

A s o l u t i o n  o f  N-desmethyl zomepirac (2, 36 pmoles) d i s s o l v e d  i n  

1 .2  m l  o f  anhydrous t e t r a h y d r o f u r a n ,  p repared  i n  a c lean ,  d r y  2 m l  g l a s s  

r e a c t i o n  vesse l  c o n t a i n i n g  a magnet ic s t i r r i n g  ba r ,  was coo led  i n  a d r y  

i ce-acetone b a t h .  To t h i s  was added a s o l u t i o n  o f  (72  pmoles) 5 - b u t y l  

5 - (  4-Chl o robenzov l  ) -1.4 d i m e t h y l  ( 1  -H3) -1 H-Dyr ro l  e-2-acet i c  a c i d  ( 9 )  

l i t h i u m  d i s s o l v e d  i n  0.05 m l  o f  hexane i n  a d ropwise  manner w i t h  v igo rous  

s t i r r i n g  and under a n i t r o g e n  atmosphere. 

c o l o r  and 72 pmoles o f  12-crown-4 ( A l d r i c h  Chem. Co.) was added t o  t h e  

r e a c t i o n .  T r l t l a t e d  methy l  i o d i d e  ( 1 0  C i .  85 Cl /mno l )  was vacuum 

t r a n s f e r r e d  i n t o  t h e  r e a c t i o n  f l a s k  wh ich  was sea led  and heated  a t  100°C 

f o r  e i g h t  hours .  The s o l v e n t  was evapora ted  i n  vacuo and t h e  r e s i d u e  

( 4  C i )  p a r t i t i o n e d  between 0.7 m l  o f  c h l o r o f o r m  and 0.3 m l  o f  1H 

h y d r o c h l o r i c  a c i d .  The o rgan lc  l a y e r  was separa ted ,  d r i e d  o v e r  sodium 

s u l f a t e  and a p p l i e d  t o  a 20 x 20 cm x 2000 urn s i l i c a  g e l  p r e p a r a t i v e  

t h i c k  l a y e r  p l a t e .  The p l a t e  was e l u t e d  w i t h  c h l o r o f o r m  c o n t a i n i n g  1% 

g l a c i a l  a c e t i c  a c i d .  The band co r respond ing  t o  zomepirac- H 

(Rf 0.29, v i s u a l i z e d  under UV l i g h t )  was scraped f r o m  t h e  p l a t e  and t h e  

s i l i c a  g e l  e x t r a c t e d  t h r e e  t imes  w i t h  15 m l  of  methano l .  The s o l v e n t  was 

evapora ted  and t h e  t l c  p u r i f i c a t i o n  procedure  repeated  two a d d i t i o n a l  

t imes .  The i s o l a t e d  r e s i d u e  was p a r t i t i o n e d  between 0.5 m l  o f  c h l o r o f o r m  

and 0.5 m l  l f j  h y d r o c h l o r i c  a c i d .  The o r g a n i c  l a y e r  was separa ted ,  d r t e d  

over  sodium s u l f a t e  and t h e  s o l v e n t  evapora ted .  L a b i l e  t r i t i u m  was 

removed by r e f l u x i n g  t h e  p roduc t  i n  a 15% s o l u t i o n  o f  1N sodium hyd rox ide  

d i s s o l v e d  i n  e thano l .  The s o l v e n t  was evapora ted  and t h e  aqueous r e s i d u e  

a c i d i f i e d  w i t h  h y d r o c h l o r i c  a c i d  t o  pH 2. The aqueous l a y e r  was then  

e x t r a c t e d  w i t h  c h l o r o f o r m  and t h e  o rgan ic  l a y e r  separated, d r i e d  ove r  

The s o l u t i o n  t u r n e d  orange i n  

3 
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sodium s u l f a t e  and t h e  s o l v e n t  evapora ted .  A 50 mCi  p o r t i o n  o f  t h e  

p r o d u c t  was d i s s o l v e d  I n  an e thano l -wa te r  (9:1) m i x t u r e  and s t o r e d  a t  0°C 

a t  a r a d i o a c t i v e  c o n c e n t r a t i o n  o f  4 . 5  m C i / m l .  

ANALYSIS AND STABILITY 

Zomepirac prepared f rom t r i a l  runs  u s i n g  i n t e r m e d i a t e  2 as t h e  

s t a r t i n g  m a t e r i a l  was c h a r a c t e r i z e d  s p e c t r o s c o p i c a l l y .  I R :  (0.3% i n  

KBr) 1730 cm-l, 1700 cm-l. 1610 cm-” ; UV: ( 1  mg/50 m l  C H ~ O H )  

253 nm ( ~ 1 2 , 6 0 0 ) .  325 nm ( ~ 1 3 . 8 0 0 ) ;  NHR: 

THS) 6 1.7 (3H. s i n g l e t ,  CH3-C), 3.5 (2H, s i n g l e t ,  CH2-), 3.7 (3H. 

s i n g l e t ,  CH3-N), 5.9 ( l H ,  s i n g l e t ,  p y r r o l e  H),  7 .6  (4H. s i n g l e t ,  

a romat i c  H) ;  MS: 

The s p e c i f i c  a c t i v i t y  o f  t h e  l a b e l e d  sample was de termined t o  be 

85 Ci/mmol (291 mCl/mg) by s c i n t i l l a t i o n  c o u n t i n g  and c a l c u l a t i o n  o f  t h e  

sample we igh t  f rom a b s o r p t i o n  measurements u s i n g  uv spec t roscopy .  

m a t e r i a l  co-chromatographed w i t h  an a u t h e n t i c  sample o f  zomeplrac I n  t h e  

f o l l o w i n g  t l c  systems: s i l i c a  g e l  GF (Ana l tech ,  I n c . ) ,  

chloroform/methanol/concentrated ammonium hyd rox ide  (70:29:1, v /v ,  R f  

0.37) and c h l o r o f o r m / g l a c l a l  a c e t i c  a c i d  (95:5, v/v, R f  0 .67 ) .  

Radiochemical  p u r i t y  was de termined t o  be g r e a t e r  t han  98% by  

t l c - r a d i o s c a n  i n  t h e  above systems. No exchangeable t r i t i u m  was found t o  

be p resen t  a f t e r  r e f l u x i n g  a p o r t i o n  o f  t h e  sample f o r  one hour  i n  a 

s o l u t i o n  o f  methanol c o n t a i n i n g  sodium hyd rox ide .  D i s t i l l a t i o n  and 

s c i n t i l l a t i o n  c o u n t i n g  o f  t h e  d i s t i l l a t e  showed t h a t  t h e  sample was f r e e  

o f  l a b i l e  t r i t i u m .  The sample was s t o r e d  a t  a r a d i o a c t i v e  c o n c e n t r a t i o n  

o f  4 . 5  mCi/ml i n  90% aqueous e thano l  a t  -20°C and under a n i t r o g e n  

atmosphere. T l c - rad ioscans  i n  t h e  above systems showed t h e  m a t e r i a l  t o  

have a rad iochemica l  p u r i t y  o f  95 - 96% a f t e r  one yea r  under t h e  above 

s to rage  c o n d i t i o n s .  

(DMSO-d6, 6 I n  ppm f rom 

(chemica l  i o n i z a t i o n  w i t h  methane) m/z 292 (M+H)+. 

The 
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