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In connection with the synthesis of 3-(3,4-dimethoxyphenyl) 

pyrrolidine, an intermediate for compounds with central dopaminersic 

activity,' large quantities of 2-(3,4-dimethoxyphenyl)ruccinimide (4) were 

required. Compo-d 9 had been prepared previously by multistep routes 

starting from 3,4-dimethoxyphenylruccinic acid (obtained by Condensation of 

3 ,4-d ime t hox ybe nz a1 dehyde w i t h sodium cyanoac e t a t e , 

or diethylmalonate 1 and from 3,4-dimethoxyphenylsuccinonitrile, obtained 

by reaction of 3,4-dimethoxyphenylbenzaldehyde a d  ethyl cyanoacetate.l 

e thy 1 c yanoac e t ate , 
4 

We now report a three-step synthesis of 4 from comercially available 

3 ,4-dimetho~~hen~ lace toni t rile (4) through intermediates 3-cyano-3-( 3,4- 
dimethoxypheny1)propanoic acid (2) and 3,4-dimethoxyphenylsuccinic acid 

A r =  

7 

- 4 0  

(2).  The synthesis of 2 has appeared in the patent literaturejS however, 

these patents make no mention of the synthetic procedure, yields or 

physical properties. Furthermore, the compounds 2 and 9 were obtained in 

lower yields' D3 ,4 than those achieved by the present method. 

The nitrile 1 was condensed with ethyl bromoacetate and sodium amide in 
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toluene. Treatment of t h e  crude r e s idue  with sodium hydroxide gave a 71% 

y i e l d  of t he  n i t r i l e  2 which was hydrolyzed by t reatment  l i t h  conc. 

potassium hydroxide t o  a f f o r d  t h e  ac id  3; t h e  b e s t  y i e l d  (86%) was obtained 

using t h r e e  equ iva len t s  of potassium hydroxide. F i n a l l y ,  t reatment  of ac id  

- 3 with ammonium hydroxide y i e lded  5 which can be reduced by l i t h i u m  

aluminum hydride t o  the des i r ed  2-(3,4-dirnethoryphenyl)pyrrolidine. 

In summary, t h i s  work d e s c r i b e s  e f f i c i e n t  syntheses  o f  2, 2. and 5 .  3- 

Cyano-(3,4-dimethoxyphenyl)propanoic ac id  (2) also se rves  as a Precur so r  of 

4-(3,4-dimethoxyphenyl)-2-pyrrolidinones, which show c e n t r a l  nervous system 

depressant  a c t i v i t y .  5 

The nps were measured on a BUchi apparatus  and the  NMR spectrum was run  on 
a Varian EM-390 90 MHz spectrometer.  

3-Cyano-3-(3 r4-dimethoxyphenyl)propanoic Acid (2) .- A s o l u t i o n  of 3,4- 

dimethoxyphenylacetonitrile (1) (35.44 g., 0.2 pol )  in d r y  toluene (250 ml) 

was added t o  a s t i r r e d  suspension of 7.8 g. (0.20 moll N- i n  d r y  toluene 

(100 ml) under %. The mixture was heated a t  130' f o r  3 hrs and then  

cooled t o  5'. A s o l u t i o n  of e t h y l  bromoacetate (0.21 mol) in dry  toluene 

(50 ml) was added dropwise and the  mixture heated t o  r e f l u x  f o r  3 hrs. 

A f t e r  coo l ing ,  t h e  toluene s o l u t i o n  was washed with r a t e r ,  d r i e d  over  CaC12 

and evaporated.  The crude r e s idue  was d i s so lved  i n  e thano l  (200 ml) and 6N 

NaOH (36 ml) was added. The s o l u t i o n  was s t i r r e d  a t  20° f o r  2 h r s ,  d i l u t e d  

wi th  r a t e r  and e x t r a c t e d  wi th  CHzC12. The aqueous s o l u t i o n  was a c i d i f i e d  

with 6N HC1 and e x t r a c t e d  with chloroform. Evaporation of t h e  so lven t  gave 

33.4 g (71%) of a s o l i d  which was c r y s t a l l i z e d  from isopropyl a l coho l ,  mp. 

126-127'. 

IB (nujol): 6 10.50 (s, IH, 

COOH), 7.12-6.82 (m, 3H, A r H ) ,  4.24 ( t ,  J = 7.5 Hz, C"), 3.88 (I, 6 H .  

OCH3), 2.98 (dd ,  28, J = 7.5 Hz, J = 7.5 Hz, J = 6 Hz, CH2CO). 

2240 (m), 1715 (C-0) cm-lj NMR (CDC13): 
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w. Calcd. f o r  C12H13NO4: C, 61.27s H, 5.57, N, 5.95 

Found: C, 61.32: H, 5.41s N, 6.09 

3.4-Dimethoxyphenylsuccinic Acid (31.- A mixture of E (19.28 g., 0.082 roll 

i n  ethanol (20 m l )  and KOH (13.8 g., 0.246 mol) i n  water (40 m l )  was heated 

a t  re f lux  u n t i l  ammonia evolut ion ceased. The ethanol was evaporated under 

reduced pressure and water was added. The aqueous so lu t ion ,  washed with 

e the r  and ac id i f i ed  with 2N HC1 gave 17.9 g. (86%) of so l id  which was 

co l lec ted  and c rys t a l l i zed  from e thyl  ace ta te ,  mp. 178-180°, lit.3 174'. 

2(3,4-Dimethox~henyl)succinimide (4) .- An excess of conc. NB40H (30 all 

was added t o  2 (10.16 8 . .  0.04 moll. The so lu t ion  was then evaporated and 

the  crude s a l t  was heated a t  220' f o r  0.5 hr.  Af te r  cooling, t he  amorphous 

so l id  (6.1 g., 65%) was c rys t a l l i zed  from ethanol ,  m p .  181-182', lit.' 181- 

183'. 
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