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SYNTHESIS OF 

(4-HYDROXY-3-METHOXYPHENYL) - q#, p, f - TETRADEUTERO ETHYLAMINE 

J . D. EHRHARDT 

I n s t i t u t  de Pharmacologie  e t  de MCdecine Expgrimentale  

11, r u e  Humann, 67000 STRASBOURG, F rance  

A f i v e  s t e p  s y n t h e s i s  of <$f,p-d4-3 methoxytyramine is  d e s c r i b e d  

w i t h  an o v e r a l l  y i e l d  of 45% s t a r t i n g  from methy l  4-benzyloxy- 

3-methoxy benzoa te .  

Key words : 3-methoxy-tyramine - Deuterium l a b e l l i n g  

I n  t h e  l a s t  f e w  y e a r s ,  mass fragmentography has become 

a v e r y  u s e f u l  a n a l y t i c a l  method, Fo r  q u a n t i t a t i v e  s t u d i e s ,  

i n t e r n a l  s t a n d a r d s  are r e q u i r e d ,  t h e  most i n t e r e s t i n g  b e i n g  

d e u t e r a t e d  a n a l o g s  of t h e  compounds t o  be measured; of c o u r s e ,  

t h e  deu te r ium a t o m ( s )  must be  k e p t  i n  t h e  f r agmen t  u s e d  f o r  

measurement,  s i n c e  t h e  r e t e n t i o n  t imes of t h e  d e u t e r a t e d  and 

non-deu te ra t ed  compounds are t o o  c l o s e  t o  allow working w i t h  

t h e  same ion .  

We wished t o  u s e  a d e u t e r a t e d  a n a l o g  of 3-methoxy- 

ty ramine  (3-MT); two p o s s i b i l i t i e s  were open t o  u s  : d e u t e r a t i o n  

of e i t h e r  t h e  aromatic n u c l e u s ,  o r  of  t h e  s i d e - c h a i n .  But we 

knew t h a t ,  i n  an a c i d i c  medium, t h e  deu te r ium atoms of nuc leus -  
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l a b e l l e d  dopamine were exchanged even  a t  room t e m p e r a t u r e  

when working w i t h  1 or 2 ng (*I; so t h i s  p roduc t  cou ld  n o t  be 

used , 

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

3-MT, modifying t h e  method used by Liebman ( 3 )  t o  s y n t h e s i z e  

14C h o m o v a n i l l i c  a c i d .  

The me thy l  e s t e r  of 4-benzyloxy-3 -methoxy-benzoic a c i d  

( A l d r i c h )  w a s  r educed  w i t h  LiAlDL, t o  t h e  c o r r e s p o n d i n g  d i d e u t e -  

r a t e d  b e n z y l  a l c o h o l ,  which a f t e r  t r e a t m e n t  w i t h  S O C 1 2  and then  

w i t h  K C N ,  gave (4-benzyloxy-3-methoxyphenyl)-acetonitrile~ 

Reduct ion of t h i s  n i t r i l e  w i t h  L i A l D 4  and h y d r o g e n o l y s i s  of t h e  

benzyloxy group gave d,4P,p -d4-3-MT w i t h  a good y i e l d  and h i g h  

i s o t o p i c  p u r i t y  (Schema). 

R I CO2CHS R I CD2L)H R =CD,CI 
R'= BzI 

SOCI, R'- B X l  
R'= 6 Z I  Li AID4 * b 

1 2 3 

R =CD&DZNH, R CD,CN 

5 *AlC13 4 

R = CD2CD2NH2 R'= Bzl 
R', H Hz /Pd Re= BzI Li Al D4/ - 

6 
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I t  i s  n o t e w o r t h y  t h a t  i n  t h e  n i t r i l e  s y n t h e s i s ,  t h e  

u s e  of a c e t o n i t r i l e  as  s o l v e n t  is  f o l l o w e d  b y  t h e  exchange  

of t h e  two D atoms a l r e a d y  i n t r o d u c e d ;  on t h e  o t h e r  h a n d ,  t h e  

u s e  of L i A l H 4  i n s t e a d  of LiAlD4 i n  t h e  f i r s t  o r  second  r e d u c t i o n  

g i v e s  of c o u r s e  r ise  t o  t h e  f o r m a t i o n  of 3-MT s e l e c t i v e l y  l a b e l -  

l e d  w i t h  d e u t e r i u m  on s i d e - c h a i n  c a r b o n  ? o r d .  

The c h e m i c a l  and  i s o t o p i c  p u r i t y  of t h e  compounds w a s  

checked  w i t h  gas-chromatography-mass  s p e c t r o m e t r y ,  and  t a b l e  1 

g i v e s  t h e  most i m p o r t a n t  p e a k s  o f  t h e  bis(pentafluoroproprony1) 

d e r i v a t i v e s  of 3-MT and d,U, , -d4 3-MT. 

The i n t e n s i t y  of t h e  M - 1  ion ( m / e  462)  of t h e  l a b e l l e d  
I'P 

3-MT d e r i v a t i v e  w a s  a b o u t  7% of t h a t  of i o n  463; so o u r  compound 

c o n t a i n e d  l e s s  t h a n  6 %  d3. 

M+ 459 (, ,%I 463 ( 6 % )  

a 2 9 6  (100%) 299 (100%) 

b 283 ( 2 6 % )  285 ( 2 7 % )  

C 176 (14%)  178 ( 1 8 % )  

a- CZ F 5CO 149 ( 6 5 % )  152 ( 7 6 % )  

C2F5 1 1 9  ( 4 8 % )  119 ( 4 8 % )  

T a b l e  1. F r a g m e n t a t i o n  of 3-MT and 3-MT-d4 
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E X  PER I M E N  TAL 

4-benzvloxv-3-methoxy- N,OC - d i d e u t s r o  b e n z y l  a l c o h o l  2 

30 mM (8.16g) of 1 were d i s s o l v e d  i n  8 0  ml dimethoxy- 

e t h a n e  f r e s h l y  d i s t i l l e d  o v e r  L i A l H 4 .  T h i s  s o l u t i o n  was added 

under  argon t o  45 mM (1.89g) L i A 1 D Q  i n  80 ml dimethoxyethane. 

After h a l f  a n  hour ,  t h e  r e a c t i o n  was completed ( t h i n - l a y e r  

chromatography);  a f t e r  t h e  c a u t i o u s  a d d i t i o n  of  1 5  m l  A c O E t ,  

300 m l  E t p O ,  1 5  ml H20 and 150 m l  H2S04N, t h e  e t h e r  l a y e r  was 

decanted ,  washed, d r i e d  and e v a p o r a t e d  t o  g i v e  7.3g of p u r e  2 
( y i e l d  100%) .  

4-benzvlaxv-3 methoxv- d,d - d i d e u t e r o  b e n z v l  c h l o r i d e  3 

3 0  mM (7.3g) of 2 were suspended i n  8 0  m l  d r y  t o l u e n e ;  

a f t e r  t h e  a d d i t i o n  of 40 mM 14.76g) SOC12 at O°C, t h e  mixture  

was s t i r r e d  f o r  3 h o u r s  u n d e r  a rgon .  After e v a p o r a t i o n ,  7.50g 

( - 9 5 % )  of c rude  3 were obta ined .  

(4 -benzyloxy-d -methoxyphenyl- of, o( - d i d e u t e r o - a c e t o n i t r i l e  2 

The c h l o r i d e  was d i s s o l v e d  w i t h o u t  p u r i f i c a t i o n  i n  d r y  

dimethoxyethane under  argon and r e f l u x e d  for  1 8  h o u r s  w i t h  

40 mM ( 2 . 6 0 g )  KCN and 2 m l  D 2 0 ;  a f t e r  c o o l i n g ,  t h e  s o l u t i o n  

was f i l t e r e d ,  d r i e d  and t h e  s o l v e n t  evapora ted .  

( 4  -benzvloxv-3 -methoxvphenvl) -Q!< F, j - t e t r a d e u t e r o  e thvlamine  5 

To 30 mM (1.26g) L i A 1 D 4  i n  30 m l  E t p O  d i s t i l l e d  o v e r  

L i A 1 H 4  were added, a t  OOC, 40 mM (5.3g) AX13 i n  50 m l  d r y  E t 2 0 ;  
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a f t e r  10 min of s t i r r i n g ,  n i t r i l e  5 d i s s o l v e d  i n  d r y  E t 2 0  was 

added d ropwise ;  a f t e r  1 h ,  10 m l  D20, 50 m l  A c O E t  and 100 m l  

H2S0,, N were added and t h e  o r g a n i c  phase was d i s c a r d e d .  A f t e r  

a l c a l i z a t i o n ,  t h e  aqueous phase and t h e  A l ( O H 1 3  p r e c i p i t a t e  

were e x t r a c t e d  w i t h  A c O E t .  Af te r  d r y i n g  and e v a p o r a t i o n  of 

A c O E t ,  4g (50% from 3)  of  9 were o b t a i n e d .  

(4-hvdroxv-3 methoxypheny1)- d,ol ,/1 , ( 2 - t e t r a d e u t e r o  e t h y l m i n e  

- 5 was d i s s o l v e d  i n  M e O H  and hydrogenolysed o v e r  Pd/C 

a t  a tmosphe r i c  p r e s s u r e  and room t e m p e r a t u r e .  A f t e r  comple t ion  

o f  t h e  r e a c t i o n  (T.L.C.), t h e  s o l u t i o n  w a s  f i l t e r e d ;  t h e  

a d d i t i o n  of  H C l / M e O H ,  f o l lowed  by e v a p o r a t i o n  gave t h e  ch lo rhy-  

d r a t e  of 5 ,  which was c r y s t a l l i s e d  from E t O H - E t q O  (3g ;  9 6 % ) .  
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