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P R E P A R A T I O N  O F  O P T I C A L L Y  A C T I V E  P R O L I N E  

SYNTHESIS AND RESOLUTION OF CYCLO(N-PANTOYL-DL-PROLINE) 
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In spite of the fact that a whole se r i e s  of chemical  and fermentat ion methods has been proposed for  the 
resolut ion of DL-prol ine  [1, 2], the sea rch  for new s impler  and cheaper  methods is of undoubted in t e r e s tbecause  
of the importance of L-pro l ine  for the pharmaceu t ica l  and foodstuffs industr ies .  Recently,  a convenient method 
has been proposed for resolving some D L - a - a m i n o  acids into optical  antipodes by the i r  convers ion  into N-D- 
and N-L-pan toy l  der ivat ives  [3]; however ,  the resolut ion of DL-prol ine  has not been repor ted .  In studying the 
react ion of D-pantolactone with L-pro l ine  we have found that, in addition to the formation of the oily N-D-pantoyl-  
L-pro l ine  (I), awe l l - c rys t a l l i z ing  compound is fo rmed,  which has been identified as  cyclo (N-D-pantoy l -L-pro-  
line) (II). In this connection,  by using the di f ference in the solubili t ies of the enant iomers  of  (II) we have studied 
the possibi l i ty of the prepara t ive  separat ion of r acemic  4aroline by means  of the react ion with D-pantolactone.  

j oH 
O~.~OH O~ 0 

C(GH 3)2 CH2 OH O(~'H~)~ CH~ OH 
I II 

T ' - -  

Condensation of the sodium salt  of DL-prol ine  with D-pantolactone in boiling methanol with subsequent 
chromatography on KU-2 cat ion-exchange res in  (H + form) and extract ion c~ the aqueous eluates with ch lo ro-  
form yielded a mix ture  of d i a s t e r eomer i c  cyclo (N-D-pantoyl-L-  and -D-proline)~.  Crystal l izat ion of this m i x -  
tu re  f rom ether  led to the isolation in optical ly pure  form of cyclo (N-D-pantoyl-L-prol ine)  with mp 118-120°C, 
[~]~ -68  ° (c 2; MeOI-]) ~dentical with the substance obtained by the react ion of D-pantolactone with L-prol ine)  
in a yield of ~ 10%. The enant iomer  of (l-I) is readi ly  hydrolyzed by boiling with 5 N hydrochlor ic  acid giving L -  
prol ine with [~]~ - 5 5  ° (c 0.6; 5 N HC1) [1]. Thus, we have succeeded in per forming  the resolut ion of D L - p r o -  
l ine into antipodes by using D-pantolactone as resolving agent. 
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