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V e r a l i p r i d e  was l a b e l l e d  with t r ideuteromethy l  groups f i r s t  i n  t h e  

o-methoxy and l a t e r  i n  both o-and m-methoxy pos i t i ons  respec t i ve  t o  t h e  

benzamide funct ions.  Hydroxylated benzaldehydes were t h e  s t a r t i n g  

ma te r ia l s  and (CD3)*S04 t h e  l a b e l l i n g  substance. A known synthes is  was 

fo l l owed  f o r  ve ra l i p r i de -d j .  This synthesis was ex tens i ve l y  modi f ied i n  

t h e  f i n a l  steps f o r  ve ra l i p r i de -d6  by i n t roduc ing  an e s t e r  exchange 

r e a c t i o n  which increased the  o v e r a l l  y i e l d .  
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INTRODUCTION 

Vera1 ip r ide ,  5-(Sulfamoyl )-N-[ (N-a1 l y l p y r r o l  i d i n y l  )-2-m4thy1]-2,3- 

dimethoxybenzamide, a new non-hormonal and non-steroidal compound with 

anti-dopaminergique and anti-gonadotrophic i s  used t o  

control "hot f lushes" and other physiological disturbances during 

menopause. 

The pharmacokinetic parameters have been previously determined i n  

(4-5) our Laboratory 

These pharmacokinetic studies as wel l  as ongoing metabolic 

transformation studies required the use of label led compounds. Our choice 

was t o  incorporate the stable isotope deuterium in to  the molecule. Thus 

ve r a1 i pr  i de-dg, 5 - ( Su 1 f amoy 1 ) - N - [ ( N- a 1 1 y 1 py r r o  1 i d i  ny 1 2-me t hy 1 3 - 2- t r i - 

deuterornethoxy-3-methoxy benzamide, %a, Figure I , and veral ipr ide-d6, 

5- (Sul f  amoyl 1-N-[ (N-a1 l y l  pyr ro l  idinyl)2-methyl1-2,3-trideuteromethoxy- 

benzamide, - VIb, Figure I ,  were synthesized. 

EXPERIMENTAL 

2-trideuterolllethoxy-3-1~ethoxybenzaldehyde ( Ia)  

I n  a 100 m l  f l ask  w i th  magnetic s t i r r i n g  17 m l  H20 and P-hydro- 

xy-3-methoxybenzaldehyde (12.8 gr, 0.076 mole) were added and the 

mixture heated t o  60°C. When t h i s  temperature was reached 8.5 m l  o f  30% 

NaOH were added t o  the mixture and immediately a f te r  (CD312S04 (10 gr, 

0.076 moles) was introduced. The react ion mixture was ref luxed f o r  10 

min. The mixture was cooled t o  60°C and 4.3 m l  o f  30% NaOH and 

immediately a f te r  (5,O gr, 0.038 moles) (CO3),SO4 was added. The 

mixture was ref luxed again f o r  10 min a t  6OoC, 1.7 m l  o f  30% NaOH were 

added and the mixture ref luxed f o r  15 min. A f te r  cool ing t o  20°C the 

mixture was s t i r red  f o r  12 hrs. The p rec ip i t a te  was f i l t e r e d ,  washed 
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FIGURE 1 : Reaction scheme for the synthesis of veralipride-d3 and veralipride-d6. 
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and recrystalized i n  ethanol. The yield was 97.3% ; m.p. 50-52°C ; the 

IR spectruni i B E i K i r l A N ,  4230) showed absorptions a t  1682 cm-l ( C = O ) ,  

2070, 2125, 2195, 2230, 2255 cm-’ (-OCD3),  1580 cm-l ( C = C )  ; NMR 

spectrum (6, C D C 1 3 )  : 10.48 ( 1 H  s ing le t  C H O ) ,  7.08-7.59 (3H multiplet, 

aromatic protons) 3.90 (3H singlet  O C H 3 ) .  

B . Vera1 i pri de-d6 
2,3-trideuteromethoxybenzaldehyde ( I b 1 

I n  a flask containing 2,3-dihydroxybenzaldehyde (5.74 g ,  0.041 

mole), K2C03 (10.43 g, 0.076 mole) dissolved in 80 ml of anhydrous 

acetone, (CD312S04 (10 g, 0.076 mole) was added under magnetic 

s t i r r ing .  The mixture was heated a t  60°C for  f ive  hours. After 

evaporation of the acetone the residue was redissolved and alkalinized 

by 0.1 N NaOH. This aqueous phase was extracted three times w i t h  CHC13 

and the organic phase containing product ( I a )  were dried over M SO 

After evaporation of the CHC13 under reduced pressure, the product ( I a )  

was recrystallized from petroleum ether ( b p  40-60°C). The yield was 

79% ; m.p. 52-53°C ; I .R.  spectrum showed absorption a t  : 3080 cm-l 

( - C = C - ) ,  2870, 2760 cm-l ( C H O ) ,  2260, 2230, 2198, 2128, 2075 cm-l 

( O C D 3 ) ,  1680 cm-l ( C = O ) ,  1588 cm-l ( C - H  aromatic) ; NMR spectrum : 

(6, CDCl,), 7.18 (2H doublet, j=4Hz, aromatic protons) 7.5 ( 1 H  t r i p l e t ,  

j=4Hz, aromatic protons), 10.48 ( 1 H  s ing le t ,  C H O ) .  

9 4‘ 

2,3-di tri deuteromthoxy- 5-sul f m y 1  mthyl benzoate (Vb 1 

In a flask containing dry methanol (11.9 ml, 0.295 mole) and 

concentrated H2S04 (0.78 m l ,  0.78 mole) the sulfamide (IVb), (3.8 g ,  

0.0147 moles) was added. T h e  mixture was heated a t  reflux (60-70°C) for  

5 hrs. After evaporation of the methanol under reduced pressure the 

residue was dissolved i n  water and made alkaline by K2C03, the mixture 
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was c h i l l e d  by i c e  chips. The es te r  was then ex t rac ted  from t h e  

a l k a l i n e  aqueous phase by CHC13. A f t e r  d ry ing  and evaporation o f  t h e  

organic phase t h e  c r y s t a l l i n e  res idue was the  es te r  (Vb). The y i e l d  was 

80% ; m.p. : 141-142°C ; I . R .  spectrum showed absorption a t  : 3360, 

3265 cm-’ (-NH2), 3100 cm-l (CH, aromatic), 3960 cm-l (CH, es te r ) ,  

2270, 2240, 2180, 2130, 2075 cm-l (OCD3), 1330, 1150 cm-l (SO,), 1735 

cm (C=O) ; NMR spectrum : (6, DMSO-d6/CDC13 50/50) 3.95 (3H s ing le t ,  

CH3), 6.06 (2H broad s i n g l e t ,  NH2), 7.72 (1H doublet, j=2.4HzY aromatic 

proton), 7.95 (1H doublet, j=2.4HzY aromatic proton) .  

- 1  

V e r a l i p r i d e  d, (VIb) - 
The es te r  (Vb) ( 3  g, 0.011 mole) was added by small f r a c t i o n s  t o  

an excess o f  N-allyl-2-aminomethyl-pyrrolidine (6.17 9, 0.0440 mole) 

under s t r i r r i n g  a t  room temperature. The m ix tu re  was s t i r r e d  f o r  12 h r s  

a t  room temperature i n  a closed f l a s k .  

The va ra l i p r i de -d6  was separated f rom t h e  excess o f  t he  s ide chain 

by successive ac id  and a l k a l i n e  ex t rac t i ons  w i t h  CHC13. A f t e r  t he  

organic phase was d r i e d  and evaporated the  ve ra l i p r i de -d6  then was 

recovered from d i i sop ropy l  e ther  w i t h  a few drops o f  methanol, and 

f u r t h e r  r e c r y s t a l l i z e d  f rom benzene. The y i e l d  was 60 % ; m.p. : 

99-100°C ; I .R. spectrum showed absorptions a t  3440-3120 cm-’ 

(CONH-NH2), 3080 cm-l (aromatic CHI, 2975 cm-l (CHI, 2260, 2235, 2195, 

2130, 2080 cm-l (OCD3), 1640 cm-’ (C=O), 1535 cm-’ (CONH), 1325, 1160 

cm (SO2) and 1085, 1055 (OCD3) ; NMR spectrum (6, CDC13) : 1.75 (4H 

s i n g l e t ,  -CH2-CH2), 1.95-4.00 (7H m u l t i p l e t ,  CH2, CH2, CH2, CHI, 

4.88-5.43 (2H m u l t i p l e t ,  =CH2), 5.43 (2H broad s ing le t ,  NH2), 5,5-6.51 

(1H m u l t i p l e t  =CH-), 7.56 (1H doublet, j=2.2Hz, aromatic proton), 8.2 

(1H doublet, j=2.2HzY aromatic proton) ,  8.27 - 8.67 (1H m u l t i p l e t  (NH). 

-1 
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The o v e r a l l  r e a c t i o n  scheme f o r  t h e  synthesis o f  v e r a l i p r i d e  as 

developed by Laborato i res Delagrange i s  presented i n  F igure I along 

w i t h  our own mod i f i ca t i ons .  This synthes is  was fo l lowed d i r e c t l y  and 

on ly  our own mod i f i ca t i ons  are de ta i l ed .  A l l  s yn the t i c  in termediates 

were i s o l a t e d  as wh i te  c r y s t a l l i n e  products whose i d e n t i t i e s  were 

confirmed by me l t i ng  points ,  I.R., NMR and GC-MS. 

The OCD3 groupements were in t roduced a t  t he  f i r s t  step o f  t he  

synthesis. The s t a r t i n g  m a t e r i a l s  were 2-hydroxy-3 methoxybenzaldehyde 

f o r  ve ra l i p r i de -d3  and 2,3-dihydroxybenzaldehyde f o r  vera l ipr ide-d6.  

The l a b e l l e d  s t a r t i n g  ma te r ia l  was i n  both cases (CD312S04 w i t h  an 

i s o t o p i c  p u r i t y  o f  98.0 %. An a l k a l i n e  r e a c t i o n  medium was necessary 

f o r  t he  methy lat ion o f  2,3-dihydroxybenzaldehyde i n  order  t o  avoid 

ox ida t i on  s ide  products. 

The f i n a l  a steps i n  the  synthesis of ve ra l i p r i de -d6  were 

d i f f e r e n t .  

The ac id  IVb was transformed i n t o  t h e  methylester Vb ins tead  of 

the corresponding ac id  ch lo r i de .  The main reason f o r  t h i s  was t h e  

f a c i l i t y  i n  ob ta in ing  t h e  methy lester  (Vb) over t h e  ac id  c h l o r i d e  (Val .  

Care had t o  be taken, when t h e  t ime  o f  r e a c t i o n  f o r  t h e  e s t e r i f i c a t i o n  

was longer than 5hrs because o f  t r a n s e s t e r i f i c a t i o n  between methanol 

and t h e  deuterated methoxy groupements which decreased t h e  i s o t o p i c  

p u r i t y .  Which o f  t he  two methoxy groupements i s  exchanged f i r s t  and a t  

what r a t e  i s  under i nves t i ga t i on .  Ve ra l i p r i de -d6  was obtained by es te r  

exchange o f  t h e  compound (Vb) and t h e  p y r r o l i d i n e  s ide  chain. 

The i s o t o p i c  p u r i t y  o f  vera l  i pr ide-d3 and ve ra l  i pr ide-d6 as t h e i r  

t r ime thy la ted  d e r i v a t i v e s  were v e r i f i e d  by GC-HS i n  CI/NH3 mode on a 

NERMAG R10-10 GC-MS system (NERMAG, RUEIL-MALMAISON, FRANCE). 
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