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SUMMARY 

Methods f o r  t r i t i a t i o n  o f  s u l p i r i d e ,  s u l t o p r i d e  and metoclopramide were 

H-metoclopramide (18.0 Ci/mmol) were obta ined by hydrodebromination o f  the 

developed and optimized. 3H-su lp i r i de  (7 .1  Ci/mmol), 3H-sul topr ide (2 .1  Ci/mmol) 

and 

r e l a t e d  bromo d e r i v a t i v e s .  The bromo d e r i v a t i v e s  were prepared, i n  turn,  by 

appropr ia te 

3 

procedures s p e c i f i e d  f o r  each case. 

INTRODUCTION 

Subs t i t u ted  benzamides have been in t roduced i n t o  c l i n i c a l  use'') as 

an t i psycho t i c  drugs. Compounds such as s u l p i r i d e ,  sul t o p r i d e  and metoclopramide 

( t a b l e  1) a re  r e l a t e d  t o  phenomena which a re  associated w i t h  dopaminergic 

mechanisms. However, t h e i r  mechanism o f  a c t i o n  i s  p r a c t i c a l l y  unknown. 

and t h e i r  a b i l i t y  t o  be bound t o  s p e c i f i c  recep to r  s i t e s ,  t he  need f o r  h iqh  

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 l e d  benzamides arose. As no d e t a i l e d  p u b l i c a t i o n  
o f  attempts t o  rad io labe l  t h i s  f a m i l y  o f  compounds i s  found i n  the  l i t e r a t u r e  , 
we wish t o  r e p o r t  i n  t h i s  work procedures f o r  t he  p repara t i on  o f  t r i t i u m  l a b e l l e d  

I n  order  t o  study the r o l e  o f  these d e r i v a t i v e s  as neuro lep t i c  drugs 

( 2 )  

benzamides a t  h igh  s p e c i f i c  a c t i v i t y  (3) . 
While at tempt ing t o  prepare 3H- label led benzamides, we t r i e d  t o  avoid long 

and ted ious syn the t i c  pathways which a re  u s u a l l y  o f  low y i e l d s  and i n v o l v e  a waste 

o f  expensive, some t ime  unavai lab le,  s t a r t i n g   material^'^). Instead, we p re fe r red  

t o  s t a r t  w i t h  the  drug i t s e l f ,  as i t  i s  u s u a l l y  t he  most common precursor  a v a i l a b l e  

and t o  f i n d  an e f f i c i e n t  approach t o  t r i t i u m - l a b e l  it, according t o  i t s  chemical 
s t ruc tu re .  
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Table 1: Chemical s t r u c t u r e  o f  benzamide d e r i v a t i v e s .  ~- 

CONHCH2R3 

R2 OCH3 

Compound R1 R2 R3 

Metocl opramide -c1 -NH2 -CH2N (C2H512 

Sul p i  r i d e  -S02NH2 -H 

I 
C2H5 

Sul t o p r i  de -S02C2H5 -H 

C2H5 

RESULTS AND D I S C U S S I O N  

In the preparat ion o f  l a b e l l e d  s u l p i r i d e  and sul t on r ide ,  t he  comoounds 

were brominated i n  the  aromatic r i n q  by var ious 

t o  ob ta in  h iqh y i e l d s  o f  t he  bromo d e r i v a t i v e .  

and hydroqen perox ide(5)  t o  q i v e  a crude bromo d e r i v a t i v e  which was p u r i f i e d  by 

t . 1  .c .  C a t a l y t i c  hydrodebromination o f  t h i s  p u r i f i e d  product  gave 3H-su lp i r i de  

w i t h  a s D e c i f i c  a c t i v i t y  o f  7 . 1  C i / m o l .  A few attempts t o  brominate s u l D i r i d e  

w i t h  bromine i n  a c e t i c  a c i d  s o l u t i o n  f a i l e d  and most o f  t he  unreacted s t a r t i n g  

compound was recovered. 

bromination procedures i n  order  

S u l p i r i d e  was brominated w i t h  an aqueous s o l u t i o n  o f  hydroaen bromide 

Su l top r ide  was found t o  be too s e n s i t i v e  t o  su rv i ve  under the same expe- 

r imenta l  condi t ions,  probably as a r e s u l t  o f  d e s t r u c t i o n  o f  t he  e t h y l  sul f ony l  

moiety under t h e  a c i d i c  cond i t i ons  invo lved.  Instead, a r e l a t i v e l y  m i l d  bromina- 

t i o n  procedure was adopted us ing FeC13 as c a t a l y s t .  I n  t h i s  case, attempts t o  

perform the  hydrodebromination o f  the  crude bromo d e r i v a t i v e  r e s u l t e d  i n  t r i t i t w  
l a b e l l e d  su l top r ide ,  where the  h iahes t  s p e c i f i c  a c t i v i t y  reached was 2 . 1  Ci/mmol. 
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When at tempt ing t o  prepare 3H-metoclopramide, t he  p o s s i b i l i t y  o f  compe- 
l t i t i v e  dehalogenation o f  t h e  c h l o r i n e  atom i n  p o s i t i o n  R 

Indeed, a f t e r  a s h o r t  con tac t  o f  metoclopramide w i t h  t r i t i u m  gas i n  the  presence 
o f  pa l lad ium as c a t a l y s t ,  no s t a r t i n g  m a t e r i a l  was recovered; t he  main t r i t i a t e d  
product obta ined was a r e s u l t  o f  hydrodechlor inat ion.  Such dehalogenation was 
found t o  be complete a f t e r  15  min. under 300 mn hydroqen pressure a t  ambient 
temperature. 

o f  pa l lad ium ox ide w i t h  t r i t i u m ( 6 ) ,  t he  removal o f  t he  res idua l  qas fo l lowed by 
the  a d d i t i o n  o f  metoclopramide t o  perform a cata lyzed hyd roqen- t r i t i um exchange 
w i t h  the  T20 formed. The bes t  r e s u l t s  obta ined were t r i t i a t e d  metoclopramide a t  
s p e c i f i c  a c t i v i t y  o f  1 . 2  Ci/mnol. 

( t a b l e  1) arose. 

Attempts t o  overcome t h i s  undesired r e a c t i o n  consis ted o f  t he  pre-reduct ion 

D i r e c t  brominat ion o f  metoclopramide was a l so  performed and t h e  bromo 
d e r i v a t i v e  obta ined was used i n  f u r t h e r  experiments. It was found t h a t  t h e  

r e l a t i v e  r a t e s  o f  hydrodechlor inat ion and hydrodebromination a re  i n  favor of 
t he  l a t t e r  process. Thus, when the  t r i t i a t i o n  o f  t he  brominated metoclopramide 
was stopped a f t e r  20 min., hydrodebromination was completed and l e s s  than 10% of 
hydrodechlorinated product  was detected. 

Add i t i on  o f  a c a t a l y s t  noison, such as py r id ine ,  caused a decrease i n  

both r e a c t i o n  r a t e s  o f  one order  o f  magnitude, as measured by t r i t i u m  consumption 
r a t e .  A f t e r  15 min. o f  reac t i on ,  no t race  o f  d e c h l o r i n a t i o n  was detected w h i l e  
the  hydrodebromination was almost completed, g i v i n g  3H-metoclopramide w i t h  a 

s p e c i f i c  a c t i v i t v  o f  18.0 Ci/mmol. 

EXPERIMENTAL 

1. General 

Reagents of CP qrade were used w i thou t  f u r t h e r  p u r i f i c a t i o n .  Dioxane 
was d r i e d  on sodium and d i s t i l l e d  p r i o r  t o  use. T r i t i u m  qas o f  99% radiochemical 
p u r i t y  was in t roduced i n t o  an evacuated c a p i l l a r y  vacuum l i n e  t o  which the 
r e a c t i o n  vessel was attached. A f t e r  t he  completion o f  t he  react ion,  t he  so l ven t  
was removed by l y o p h i l i z a t i o n  and two successive p o r t i o n s  of 3 m l  methanol were 
in t roduced and l y o p h i l i z e d  i n  order  t o  e l i m i n a t e  any l a b i l e  t r i t i u m  l e f t .  
S i l i c a  qe l  t .1.c. p la tes  o f  0.25 m wid th  were used f o r  p repara t i ve  p u r i f i c a t i o n  
o f  products. 

p la tes  developed w i t h  two d i f f e r e n t  so l ven t  systems. The amount o f  l a b e l l e d  
compound f o r  s p e c i f i c  a c t i v i t y  c a l c u l a t i o n s  was determined by UV absorpt ion as 
r e f e r r e d  t o  a known standard. 

Radiochemical p u r i t y  was determined by radioscanninq o f  a n a l y t i c a l  t . 1  .c. 
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3 2. Preparat ion o f  H - s u l p i r i d e  

a. Brcmi-nation o f  sul p i c i c e  

150 mq o f  s u l p i r i d e  were d i sso l ved  i n  25 m l  water con ta in inq  10 m l  o f  

40% hydrobromic ac id .  The s o l u t i o n  was s t i r r e d  i n  a 100 m l  round bottom f l a s k  

connected t o  a r e f l u x  condenser and heated t o  70°C on an o i l  bath. 10 m l  o f  

hydrogen p e r ~ x i d e ( ~ )  (30%) were added s low ly  throuqh t h e  condenser and the  heat ing 

was continued f o r  10 hours, The r e a c t i o n  m i x t u r e  was cooled t o  room temperature 

and the  so lvents  were evaporated under educed pressure. The crude r e a c t i o n  

product was d i sso l ved  i n  dioxane and t r i e t h v l a m i n e  was added u n t i l  no more 

p r e c i p i t a t i o n  was formed. The p r e c i p i t a t e  was removed by f i l t r a t i o n  and washed 

w i t h  5 m l  dioxane. The o i l y  brominated product  obta ined by evaporat ion o f  the 

dioxane was p u r i f i e d  by p repara t i ve  t .1 .c .  ( t . 1 . c .  showed t h a t  no s t a r t i n g  

s u l p i r i d e  was l e f t ) ,  us ing t -butanol :  me thy le thy l  ketone: ammonia: water (40:30:15:15) 

as so lvent  system. The spot w i t h  Rf :  0.92 was found t o  con ta in  the  des i red  bromo 

d e r i v a t i v e  which was ex t rac ted  w i t h  methanol from t h e  s i l i c a  a e l .  Hydroqenation 

o f  the product  ex t rac ted  from the  o the r  spots r e s u l t e d  i n  compounds d i f f e r e n t  from 

sul p i  r i  de . 

b . I r l t l a J i p - o f  krgmgs!il e i c i c e  

The D u r i f i e d  bromo d e r i v a t i v e  was d i sso l ved  i n  0.3 m l  o f  methanol and 

0.2 m l  t r i e t h y l a m i n e  and the  s o l u t i o n  was t r a n s f e r r e d  t o  a g lass ampoule 

provided w i t h  a maqnetic s t i r r e r  bar .  30 mq Pd/C (10%) and t r i t i u m  gas (300 mm Hq 

pressure) were in t roduced and s t i r r i n a  was continued u n t i l  1 C i  o f  t r i t i u m  was 

consumed (about 30 min.).  The r e s i d u a l  t r i t i u m  was evacuated and a f t e r  t h e  usual 

work-up procedure, t he  t r i t i a t e d  product  was p u r i f i e d  by t .1 .c .  us inq cyclohexane: 

acetone: d ie thy lamine (6:9:1) as so l ven t  system ( R f :  0.18). 
T r i t i a t e d  s u l p i r i d e  was obta ined 99% rad iochemica l l y  pure a t  a s p e c i f i c  a c t i v i t y  

o f  7 . 1  Ci/mmol a f t e r  methanol e x t r a c t i o n  from the  s i l i c a  ae l .  The p u r i f i e d  

compound was a l s o  checked w i t h  chloroform: methanol ( 9 : l )  ( R f :  0.20). 

3 3. Preparat ion o f  H-sul t o p r i d e  

a . ~ r ~ m ~ n g t ~ o _ o l l  o fsu l  Jopt-ldg 

A few attempts were performed t o  brominate s u l t o p r i d e  w i t h  bromine i n  

CC14 o r  i n  a c e t i c  a c i d  from which the  s t a r t i n g  m a t e r i a l  was recovered and almost 

no bromo d e r i v a t i v e  was formed. B e t t e r  r e s u l t s  were obta ined by a d d i t i o n  o f  an 

haloqenation c a t a l y s t  e.q. FeC13 o r  A1C13 t o  the  r e a c t i o n  mixture.  

150 mq o f  s u l t o p r i d e  were d i sso l ved  i n  15 m l  g l a c i a l  a c e t i c  a c i d  and a 

small amount o f  FeC13 was added. The m i x t u r e  was s t i r r e d  and heated t o  75°C f o r  
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18 hr, cooled t o  ambient temperature and the solvent was removed by d i s t i l l a t i o n  
under reduced pressure. The brown residue was t r i t u ra t ed  w i t h  5 m l  water and a 
solution o f  5N KOH was added until  i t  was basic t o  l i t h m u s .  The aqueous solution 
was extracted three times w i t h  10 m l  chloroform. The organic phase was dried 
over MgSQ4 and evaporated to  give the crude bromo derivative which was submitted 
to  t r i t i a t i o n  without any additional purification. The absence of brominated 
sultopride a f t e r  hydrogenation was proved by t .1 .c .  on s i l i c a  ge l ,  using the 
solvent system cyclohexane: acetone: diethylamine (6:3:1). 

b. Tri tiation-of bromosul topr ide  

30 mg of the crude bromosultopride were dissolved in 0.5 ml o f  dried 
dioxane and 0.2 m l  triethylamine. The solution was s t i r r ed  i n  a small glass b u l b  
w i t h  20 mg Pd/C (10%) under 350 mm Hg pressure o f  tritium gas a t  ambient tempera- 
tu re  until  3 C i  (0.5 mmol) o f  tr i t ium were consumed. The reaction was then stopped 
(about 30 m i n . ) ,  the excess of tritium was removed, the solvent was vacuum d i s t i l -  
led and the residue was dissolved i n  methanol and lyophilized i n  the usual 
work-up procedure. The product was purified by t .1.c.  on s i l i c a  gel usinq 
cyclohexane: acetone: diethylamine (6 :3:1)  (Rf: 0.25) as solvent system. 
3H-sultopride of 99% radiochemical purity w i t h  a specific ac t iv i ty  o f  2.1 Ci/mmol 
was extracted w i t h  methanol from the s i l i c a  gel and checked w i t h  chloroform: 
methanol (9 : l )  (Rf: 0.14). 

4. Preparation of H-metoclopramide 3 

a.  Bromi natipn gf-mgtgcloprami de 

50 mg of bromine dissolved i n  5 ml glacial  ace t ic  acid were added dropwise 
to a solution o f  100 mg metoclopramide dissolved in 10 ml ace t ic  acid. The solution 
was s t i r r ed  a further two hours a t  room temperature. The excess o f  bromine was 
removed together w i t h  the solvent by repeated lyophil izations w i t h  C C 1 4 ,  the 
crude bromo derivative was dissolved i n  dioxane, an excess of triethylamine was 
added and the precipitate of the s a l t  was removed by f i l t r a t i o n .  

b . Lr i t i  a t  icn-of bromome tocl-op+midg 

50 mg of the crude bromo derivative were dissolved i n  1 ml of dried 
dioxane containing 0.2 ml triethylamine and 0.1 m l  pyridine. The solution was 
s t i r r ed  w i t h  30 mg o f  Pd/C (10%) and 300 mm Hg tritium gas i n  a sealed glass 
ampoule a t  ambient temperature, the reaction was stopped a f t e r  5 C i  of tritium 
were consumed (about 15 m i n . )  and the excess of gas was removed. After usual 
work-up of lyophilization and ca ta lys t  removal, the crude 3 H-metoclopramide was 
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p u r i f i e d  on p repara t i ve  t . 1  .c. developed i n  n-butanol: a c e t i c  ac id :  water (2:l:l) 
as so l ven t  system (Rf: 0.47). The H-metoclopramide ex t rac ted  w i t h  methanol from 

the s i l i c a  ge l  was found over  98% rad iochemica l l y  pure and w i t h  a s p e c i f i c  

a c t i v i t y  o f  18.0 Ci/nnnol. The p u r i t y  was checked w i t h  ch loroform:  methanol (9:l) 
(Rf:  0.17). 

3 

ACKNOWLEDGEMENTS 

We thank SESIF L t d  (France)and Rafa Laborator ies ( 1 s r a e l ) f o r  t he  

generous g i f t  o f  t h e  s t a r t i n g  s u b s t i t u t e d  benzamides. We wish t o  thank Ms A. Cohen 

fo r  h e l p f u l  t echn ica l  ass is tance.  

REFERENCES 

1 .  J.L. Justin-Resancon, C. L a v i l l e ,  3. Marga r i t  and M. Thominet - Comptes Rendus 

2. The use o f  t r i t i a t e d  s u l p i r i d e  was r e c e n t l y  repor ted:  

Acad. Sc i .  ( p a r i s ) ,  279 : 375 (1974). 

a. A. Theodorou, M. Crockett,  P. Jenner and C.D. Marsden - J .  Pharm. Pharmac., 

- 31 : 424 (1979); b. S.B. Freedman, J.A. Poat and G.N. Woodruff - Neurophar- 

macoloay, 2 : 1323 (1981). 

avai 1 able. 

3. 3H-su lp i r i de  a t  h iqh  s p e c i f i c  a c t i v i t y  i s  c u r r e n t l y  repo r ted  t o  be commercially 

4. Synthesis o f  s u b s t i t u t e d  benzamides was patented by Merck & Co Inc .  - C.A., 
- 64 : 3486h, J u l y  14, 1965. 

5. Some m u l t i s u b s t i t u t e d  benzenes were halogenated by a s i m i l a r  method, e.a. s u l -  

f an i l am ide  as i n  Organic Syntheses, C o l l .  vo l .  3, p.262; J. Wiley & Sons, I nc .  

Publ., N.Y. (1967). 
6. 0. Buchman and I .  Pr i -Sar  - J .  Label. Compounds Radiopharm., la : 263 (1978). 




