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S U M M A R Y  

The preparation of DL-erythro-2-(4-benzylpiperidino)-l-(4-hydroxy- 

pheny1)- ~-"~propan-l-ol L-(+)-tartrate, Ifenprodil tartrate (Vadilex @ ') 

from barium 

radiochemical yield and at a specific activity of 47.6 mCi/mmol. This was 

diluted to 2 and 1 mCi/mmol for metabolism and distribution studies in man. 

The radiochemical purity of the diluted product exceeded 99 %. 

"C carbonate is described. The product was obtained in 29.2 % C I  

Key words : Ifenprodil tartrate, Carbon-14, Synthesis. 

I N T R O D U C T I O N  

DL-erythro-2-(4-Benzylp~per~d~no)-I-(4hydroxyphenyl)-propan-l-ol 

L-(+)-tartrate, Ifenprodil tartrate (Vadilex @ ) (I) is used as a potent 3 

peripheral and cerebral vasodilator having an a-adrenergic blocking activity, 

spasmolytic action and antiarrhytmic activity ( I ) .  Several pharmacological 

studies of this drug have been carried out in animals 

the above effects. 

illustrating 

Ifenprodil tartrate (I) radiolabelled with carbon-14 was required 

for metabolism and distribution studies in man. This compound was prepared 

as outlined in the scheme. 
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D I S C U S S I O N  
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Initial experiments carried out on cold material showed that highest 

yields of the intermediate 4-hydroxypropiophenone (111) are obtained from 

barium carbonate via the Friedel-Crafts reaction of propionic acid with phenol. 

An alternative route via 4-benzyloxybenzoic acid prepared by carbonation of 

the Grignard reagent from 4-benzyloxybromobenzene and subsequent treatment of 

the corresponding acid chloride with dialkylcadmium gave inferior yields. 

K-14dPropionic acid was prepared from barium [1'C]carbonate in a 

similar manner to the previously described method ( 7 ) .  This was then reacted 

with phenol in the presence of zinc chloride and phosphorus oxychloride to 

afford 4-hydroxy- l-I4C propiophenone (111) which was purified by preparative 

layer chromatography. Treatment with benzyl chloride in DMF (1 10°/l hour) 

afforded the benzyl ether (IV) in quantitative yield, which on bromination in 

acetic acid gave the 2-bromoketone (V). Subsequent condensation with 

4-benzylpiperidine in ethanol under reflux for 2 hours afforded 4-benzyloxy-2- 

(4-benzy1piperidino)- k-l4c] propiophenone (VI) which was purified by column 

chromatography on silica. 

[ I  

Cleavage of the benzyl ether and concomitant reduction of the 

ketone function by hydrogenation at room temperature and atmospheric pressure 

in methanol in the presence of 0.5 mole equivalent of L-(+)-tartaric acid 

afforded DL-erythro-2- (4-benzylpiperidino) - 1  - (4-hydroxyphenyl) - 1 -14C propan-I - 

01 L-(+)-tartrate (29.2 mCi) at a specific activity of 49.7 mCi/mmol and a 

radiochemical purity of 97 %. A portion of this was then diluted with inactive 

carrier to 2 and 1 mCi/mmol for use in clinical studies. Recrystallisation 

of the diluted material then gave the desired compound with a radiochemical 

purity greater than 99 %. 

[ I  

The product was identical to an authentic sample of Ifenprodil 

tartrate. 
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E X P E R I M E N T A L  

J .  Allen 

Ether ,  which r e f e r s  t o  d i e t h y l  e t h e r ,  and DMF, when required dry,  

were s tored  over 4A molecular s ieves .  A l l  reagents  used were of a n a l y t i c a l  

qua l i ty .  Zinc ch lor ide  was f r e s h l y  ground and d r i e d  i n  a vacuum des icca tor  

over calcium chlor ide  f o r  2 hours p r i o r  t o  use. Merck s i l i c a  g e l  60 (70-230 

mesh) was used f o r  column chromatography. The p l a t e s  used f o r  t h i n  and 

prepara t ive  layer  chromatography were Merck precoated s i l i c a  g e l  GF 254,  

0 .25 m f o r  t h e  former and 2.0 m f o r  t h e  l a t t e r .  

Barium E4c3 carbonate was purchased from CEN-Saclay, Gif-sur-Yvette, 

France. Samples were counted on a Sear le  Mark I11 counter using Ins tage l  

(Packard) as  counting medium. The photographic f i l m  used f o r  autoradiography 

was Kodak “Kodirex“ X-ray f i lm.  

The solvent  systems used f o r  chromatography were as follows : 

a )  benzene : e t h y l  a c e t a t e  ( 8 0 : 2 0 )  

b)  petroleum e t h e r  (b.p. 60-80)  : chloroform : acetone (15:60:25) 

c )  benzene : a c e t i c  ac id  : methanol ( 4 5 : 4 : 8 )  

d)  methanol : 0.88  ammonia (100:1.5) 

~ - 1 4 ~ P r o p i o n i c  Acid (11) 

The Grignard reagent  w a s  prepared from magnesium (0.51 g, 21 m o l e )  

i n  15 ml of dry  e t h e r  t o  which was slowly added r e d i s t i l l e d  e t h y l  iodide 

(1.6 m l ,  20 m o l e )  i n  15 ml of dry e t h e r .  The reac t ion  mixture was allowed 

t o  r e f l u x  f o r  30 minutes. 

E4dCarbon dioxide (I00 m C i ,  1.9 m o l e )  was generated from barium 

E4C)carbonate i n  the usual way ( 8 )  on a vacuum manifold and was dr ied over 

phosphorus pentoxide. 

The Grignard so lu t ion  (3 .8 m l ,  2.3 m o l e )  (’) was t ransfer red  by 

syr inge t o  the  reac t ion  vesse l  which was immediately at tached t o  the manifold 

and the r e a c t i o n  mixture f rozen  with l i q u i d  ni t rogen.  The k4C]carbon dioxide 

(100 mCi) was vacuum t ransfer red  t o  the r e a c t i o n  v e s s e l  and the  reac t ion  
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mixture s t i r r e d  a t  -2OOC f o r  1 hour. Nitrogen w a s  b l e d  i n t o  t h e  manifold 

and water  (1.4 m l )  followed by 10 % s u l p h u r i c  a c i d  (2.8 ml) was added t o  t h e  

product  which was then  s t i r r e d  f o r  15 minutes.  

The product  w a s  e x t r a c t e d  wi th  e t h e r  (4 x 10 ml) and t h e  combined 

e t h e r  l a y e r s  were washed w i t h  a d i l u t e  s o l u t i o n  ( I  X) of sodium d i t h i o n i t e .  

The d i t h i o n i t e  s o l u t i o n  was then back e x t r a c t e d  wi th  t h r e e  p o r t i o n s  of e t h e r  

which were combined w i t h  t h e  main e t h e r  f r a c t i o n .  The s o l u t i o n  was  d r i e d ,  

f i l t e r e d  and t h e  e t h e r  evaporated under a g e n t l e  s t ream of N2. This  was 

then used d i r e c t l y  f o r  t h e  nex t  s t a g e .  

4-Hydroxy [I -l 'C] propiophenone (111) 

To t h e  L-''C)propionic a c i d  from t h e  previous s t a g e  was added 

phenol (0.2 g, 2.12 m o l e ) ,  r e d i s t i l l e d  phosphorus oxychlor ide (0.53 m l ,  

5.78 mnmle) and zinc c h l o r i d e  (0.84 g ,  6.16 m o l e )  and t h e  r e a c t i o n  mixture  

heated a t  59-60°C f o r  t h r e e  hours .  The product  was poured i n t o  i c e  wa te r  

con ta in ing  a l i t t l e  sodium d i t h i o n i t e  (10 mg) and was e x t r a c t e d  wi th  f o u r  

a l i q u o t s  (4 x 10 ml) of e t h e r ,  which were combined, washed w i t h  wa te r  and 

d r i e d  (Na SO ). The s o l u t i o n  w a s  f i l t e r e d ,  and t h e  s o l v e n t  t h e n  evaporated 2 4  

i n  vacuo. The r e s i d u e  was then p u r i f i e d  by p r e p a r a t i v e  l a y e r  chromatography 

i n  s o l v e n t  system (a ) .  The d e s i r e d  band was loca ted  under U.V. 254 nm, and 

t h e  product  e l u t e d  wi th  e t h e r  t o  y i e l d  4-hydroxy- ~-l'C]propiophenone (111) 

(160 mg, 1.05 m o l e )  which was  d i s s o l v e d  i n  e thano l  and counted (46.5 mCi). 

The radiochemical  y i e l d  from barium ['k]ca+bonate was 46.5 %. 

4-Benzyloxy- [-144 propiophenone ( I V )  

4-Hydroxy- I-l 'C propiophenone (46.5 m C i ,  160 mg) w a s  d i s so lved  i n  C I  
dry  DMF (9  ml) and anhydrous potassium ca rbona te  (159 mg, 1.15 mmole) followed 

by benzyl  c h l o r i d e  (0.14 ml, 1.22 mmole) were added and t h e  r e a c t i o n  mixture  

hea ted  w i t h  s t i r r i n g  a t  llO°C f o r  1 hour.  

The product  was poured i n t o  water  and e x t r a c t e d  wi th  t h r e e  a l i q u o t s  
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of e t h e r  (3 x 15 m l ) .  These were combined, washed wi th  water  and d r i e d  (Na SO ). 

The s o l u t i o n  w a s  f i l t e r e d  and t h e  e t h e r  evaporated i n  vacuo t o  a f f o r d  

4-benzyloxy- I4C propiophenone ( I V )  (274 mg) . 

2 4  

[1- 1 
4-Benzyloxy-2-bromo- L-l4c] propiophenone (V)  

G l a c i a l  a c e t i c  ac id  (2.7 ml) and 27.3 mg of f r e s h l y  ground 

aluminium c h l o r i d e  were added t o  4-benzyloxy- 

and t h e  mixture  heated a t  45" f o r  30 minutes.  The temperature  w a s  lowered 

t o  38OC and a s o l u t i o n  of bromine (0.063 ml) i n  g l a c i a l  a c e t i c  a c i d  (0.45 ml) 

was added by sy r inge  over  a pe r iod  of 15 minutes.  The r e a c t i o n  mixture  was 

l e f t  s t i r r i n g  a t  38OC f o r  I hour.  

1 4 C  propiophenone (274 mg) [I- 3 

The product  was t r a n s f e r r e d  t o  i ced  wa te r  and was e x t r a c t e d  w i t h  

e t h e r  (4 x 10 ml).  The e t h e r  l a y e r s  were combined, washed wi th  wa te r  and 

d r i e d  (Na SO ). Evaporat ion of the  e t h e r  i n  vacuo a f fo rded  t h e  product  

which was d r i e d  i n  a vacuum d e s i c c a t o r  ove r  calcium c h l o r i d e  t o  cons t an t  

weight (396 mg). Th i s  w a s  used f o r  t h e  fo l lowing  s t a g e  without  f u r t h e r  

p u r i f i c a t i o n .  

2 4  

4-Benzyloxy-2-(4-benzylpiperidino)- h-I44 propiophenone ( V I )  

4-Benzyloxy-2-bromo L-l44 propiophenone (396 mg) i n  e thano l  (3.70 ml) 

was t r e a t e d  w i t h  4-benzylpiper idine (0.45 ml) and t h e  mixture  hea ted  under 

r e f l u x  f o r  2 hours .  The product  was d i l u t e d  wi th  water  and e x t r a c t e d  wi th  

e t h e r  ( 4  x 10 ml). The combined e t h e r  l a y e r s  were washed w i t h  wa te r ,  d r i e d  

(Na SO ) and evaporated t o  y i e l d  t h e  product  (41.1 m C i ,  584 mg). P u r i f i c a t i o n  2 4  

of t h e  product was achieved by p r e p a r a t i v e  l a y e r  chromatography i n  s o l v e n t  

system (b ) ,  t h e  d e s i r e d  band loca ted  under U.V. 254 nm, and t h e  product  

subsequent ly  e l u t e d  w i t h  e t h e r ,  followed by evapora t ion  i n  vacuo. T.1.c. 

[solvent  system (b)  i n d i c a t e d  a radiochemical  p u r i t y  of 98 %. 1 
A p e r s i s t e n t  s l i g h t  yellow c o l o u r a t i o n  was removed by passage 
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i n  benzene through a f l o r i s i l  column (15 x 1 cm, 60-100 mesh). 

The s o l v e n t  was evaporated i n  vacuo t o  a f f o r d  t h e  d e s i r e d  product  

(30.0 m C i ,  269 mg) a t  46.7 mCi/nnnol i n  a radiochemical  y i e l d  of 30 % from 

barium k4C]carbonate. 

DL-erythro-2- (4-Benzylpiperidino) - I - (4-hydroxyphenyl) - I 

L - (+ ) - t a r t r a t e  (I) 

'C propan- 1-01 L -  1 

4-Benzyloxy-2- (4-benzy1piperidino)- 1 - 14C propiophenone (30 .O m C i ,  [ I  
269.4 mg) was d i s s o l v e d  i n  methanol (100 m l )  and L - ( + ) - t a r t a r i c  a c i d  (49.2 mg) 

added, t h e  mixture  s t i r r e d  u n t i l  t h e  s o l u t i o n  was homogeneous and 10 % Pd/C 

(100 mg) was added. The mixture  was then  hydrogenated a t  a tmospheric  p r e s s u r e  

and room temperature.  A f t e r  15 hours a f u r t h e r  50 mg of Pd/C was added and 

t h e  r e a c t i o n  cont inued f o r  another  45 hours .  

The r e a c t i o n  mixture  was f i l t e r e d  through a 5 micron m i l l i p o r e  

f i l t e r  t o  a f f o r d  t h e  d e s i r e d  product  (29.2 m C i ) .  This  was analysed by t l c  

i n  systems ( c )  and (d) and found t o  have a radiochemical  p u r i t y  of 97 %. 

The radiochemical  y i e l d  was 29.2 % from barium p4C]carbonate and a t  a s p e c i f i c  

a c t i v i t y  a t  46.7 mCi/mmol. 

A p o r t i o n  of t h e  product  (3.67 m C i )  was removed and d i l u t e d  wi th  

i n a c t i v e  c a r r i e r  (700 mg) t o  2 mCi/mol .  This  w a s  r e c r y s t a l l i s e d  from methanol 

t o  y i e l d  t h e  product  w i th  a radiochemical  p u r i t y  g r e a t e r  t han  99 %. A f u r t h e r  

d i l u t i o n  was undertaken on 200 mgs of t h i s  product  t o  1 mCi/mol  and t h e s e  

two d i l u t e d  samples a t  1 and 2 mCi/mnol w e r e  used f o r  metabol ic  and c l i n i c a l  

d i s t r i b u t i o n  s t u d i e s .  
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