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A L K A L O I D S  O F  V e r a t r u m  n i g r u m  
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The a lkaloids  of Ve ra t rum nigrum L. [1] have  been studied inadequately.  T h e r e  a r e  r e p o r t s  on the dynam-  
ics  of  the accumulat ion of the combined  alkaloids in var ious  o rgans  accord ing  to the vegetat ion s tage  of the 
plant [2], of  a p r e l i m i n a r y  ch romatograph ic  separa t ion  of the combined alkaloids s epa ra t ed  f rom the epigeal and 
hypogeal  pa r t s  [3], and of the isolat ion of j e rv ine ,  g e r m e r i n e ,  and vera t roy lzygaden ine  [4]. In view of th is ,  we 
have  under taken the study of the composi t ion of the alkaloids of  this spec ie s  of V e r a t r u m .  

From the combined alkaloids  isola ted by t rea t ing  the r o o t s  wi th  r h i z o m e s ,  by the method desc r ibed  for  
V e r a t r u m  lobel ianum Bernh. [5], we have isola ted by ch romatography  on a column of ce l lu lose  [6] two alkaloids 
with Pf  0.40 (I), and 0.47 {II) (chloroform,  sa tu ra t ed  fo rmamide ;  type "M" ["slow"] paper  of  the Volodarski i  
pape r  mi l l ,  impregna ted  with a 1 : 2  solution of f o r m a m i d e  in ethanol). 

Alkaloid (I), mp  191-192°C (benzene), [ ~ ] ~ - 1 6  ° (c 0.6 pyridine) .  IE spec t rum (KBr): 1740, 1250 cm -1 
(ester  C =O). The UV s p e c t r u m  of a su l fur ic  acid solution of the alkaloid taken 24 h a f t e r  its dissolut ion CAma x = 
2 5 0 , 2 9 0 , 3 7 0 , 5 4 0  nm) had a region at  360 nm of coincidence with the spec t rum taken a f te r  1.5 h (the amino a l -  
cohol p ro tover ine  [7]). In the hydro lys i s  products  of the alkaloid,  paper  ch romatography  [8] showed the p r e s -  
ence  of subs tances  analogous to the hydro lys i s  products  of deace ty lp ro tove ra t r i ne  A (III), which we have isolated 
f rom Vera t rum lobel ianum Bernh. [9] : t h eamino  alcohol p ro tover ine  ( b u t a n - l - o l - C H 3 C O O H - H 2 0  (4 : 1 : 5)), 
acet ic  ac id ,  (1 ) - '~ -methylbu tyr ic  acid,  and (d ) -~ -hyd roxy -~ -me thy lbu ty r i c  acid (bu t an - l -o1 -1 .5  N aqueous a m -  
monia  (1 : 1)). The me thano lys i s  [10] of (I) conver ted  it into d ideace ty lp ro tove ra t r ine  A (IV) [11]. 

The r e su l t s  of ana lys i s  show that  the alkaloid (I) is deace ty lp ro tove ra t r i ne  A [9]. This is the f i r s t  t ime  
that it has  been isola ted f rom Vera t rum .nigrum L. 

Alkaloid (II), mp  202-204°C (benzene),  [~]~  - 7  ° (c 0.88; pyr id ine) .  IB spec t rum (KBr); 1738,1250 cm -1. 
A sulfur ic  acid solution of the subs tance  had a spec t rum in the UV and vis ib le  regions  taken 24 h a f t e r  d i s so lu -  
tion ( k m a  x 2 4 6 , 3 1 5 , 4 0 6 , 5 2 8  nm) that  did not coincide with the spec t rum taken a f t e r  1.5 h (amino alcohol g e t -  
mine) [7]. The products  of the a lkal ine  hydro lys i s  of (II) [8] we re  shown by pape r  ch roma tog raphy  with " m a r -  
k e r s "  to contain the amino alcohol ge rmine  {butan-l -ol  - C H 3 C O O H -  tt20 (4 : 1 : 5)), (1)- c~-methylbutyric acid,  
and (d) -c~-hydroxy-~-methylbu tyr ic  acid.  According to the scheme  of de te rmin ing  the posi t ions of acyl  groups 
in Ve ra t rum e s t e r s  [12], the acids  found m u s t  occupy posit ion 3 and 15 of the ge rmine ,  r e spec t ive ly .  

The r e su l t s  of ana lys i s  p e r m i t  the conclusion that  the alkaloid (II) isolated is g e r m e r i n e .  This is the f i r s t  
t i m e  that it has been isolated f rom raw m a t e r i a l  growing on the t e r r i t o r y  of the USSP. 
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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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