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ASYMMETRIC SYNTHESIS OF SALSOLIDINE 
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Optically ac t ive  sa lsol id ine  (8) was isolated by reduction of 2- 

alkyl-3,4-dihydro-6,7-dimethoxy-l-methylisoquinolinium iodides 

(6) with sodium horohydride followed by hydrogenolysis of N- 

a l k y l s a l s o l i d i ~ s  (7) with 10 % palladium hydroxide on charcoal .  

The optical pur i t ies  ranged from 15 to 44 %'o. 

Proskur ina  and Orekhov had isolated (-)-salsolidim from S a l s o l a  a rbusau la ,  
1 

which was then synthesiaed by Bischler-Napiera lski  r e a ~ t i o n " ~  and by Pictet-  

6 
Speng le r  c ~ n d e n s a t i o n , ~ ' ~  fallowed by r e s ~ l u t i o n . ~  Bat tershy and Edwards  de te r -  

mined that na tura l  (-)-salsolidine had (s)-configuration by degradation to 2-carboxy- 

ethyl-(s)-alanine, which was p repa red  by cyanoethylation of (s)-alanine. We now 

wish t o  r e p o r t  the  asymmetric synthes is  of salsolidine by using optically active amines 

(2a - c). 
The Schiff b a s e s  (3) were  p repa red  by the react ion of 3,4-dimethoxyphenyl- 

acetaldehyde (1) with optically active amines (2) in d r y  benzene a t  room temperature  

and then reduced with sodium borohydride to give N-alkyl-3,4-dimethoxyphenethyl- 





Table I Synthes is  of Opticaly Active Salsolidine 

S ta r t ing  Material Isolated Salsolidine 

a 
Compounds Configuration of R Configuration [U.];~(E~OH)~ Optical pur i tyC 

( C  = 0 . 5  - 2.1) % 

6a  (S)-(-)-C H CH- (s)-(-) -21 .6--26.1 36 - 44 
0 

5 1  
CH3 

6b ( R ) - ( + ) - c ~ H ~ ~ H -  (w+) +23.0-+24.1 39 - 41 
0 

CH3 

24 o 
a (s)-(-)-a-Methylbenzylamine, [a]? -41 .2' (benaene),  (R)-(+)- a-methylbenzylamine, [ D l D  + 40.5 

24 o (benzene),  (s)-(-)- a-ethylbenaylamine, [aID - 20.8 (benaene). 

b T h e  specific rotation was measured by the use  of a JASCO-ORD/UV-5 optical ro t a to ry  d ispers ion % 
photometer. 3 

obsd. 
c T h e  optical puri ty is defined as [a] /[a]: x 100. (S)-(-)-Salsolidine, [a ]  - 59.5' + 0.5' ( E ~ O H ) .  

6 
8 
7 

D E 
d The  value of natura l  product. b 



amines which were  isolated as the hydrochloride (4).  Acetylation of these  amines 

with ace t i c  anhydride and pyridine gave N-alkyl-N-(3,4-dimethoxyphenethy1)acet- 

amides (5) a s  an  oil .  Cycliaation of 5 with phosphoryl chloride in d r y  toluene gave 

2-alkyl-3,4-dihydra-6,7-dimethoxyis0quinalinium ch lo r ides ,  which were  converted 

with sodium iodide to the isaquinolinium iodides ( 6 ) .  The iodides (6) were  reduced 

with sodium borahydride in methanol to give N-alkylsalsolidines ( 7 ) ,  which w e r e  

subsequently cleaved by hydrogenolysis with 10 9 palladium hydroxide on cha rcoa l  

to give salsolidine (8) a f t e r  purification on s i l i ca  gel thin l a y e r  chromatography. 

In t h i s c a s e  the optically ac t ive  compounds (7a-c) were  not isolated to prevent from 

fractionation dur ing purif ication.  The r e s u l t s  a r e  summarized in Table I. 

The optical  pur i t ies  of the synthetic salsolidine ranged from 15 to 44 $. When 

(s)-(-)-amines and (R)-(+)-amine were  used ,  the resul t ing  sa lsa l id ines  were  (S)- 

and (R)- configuration, respect ively .  The u s e  of a-methylbenaylamine gave a 

higher optical puri ty than the c a s e  of a-ethylbenzylamine. Th i s  react ion using 

o the r reso lv ing  agents  is now under  examination 
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