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A b s t r a c t  - The hyd rogena t i on  o f  (85)-1-ethoxycarbonylpyrrolizidin-2-one i n  aqueous 

a c e t i c  ac i d ,  aver Adam's c a t a l y s t ,  a f f o r d e d  a separable m i x t u r e  of (lR,2S,85)- and 

(lS,2S,8S)-l-ethoxycarbonylpyrroliridin-2-o1. Reduct ion of t h e  i n d i v i d u a l  ep ime r r  

w i t h  l i t h i u m  a lum in i um h y d r i d e  gave t h e  cor respond ing d i o l s ,  t h e  (1R,ZS,8S)-compound 

b e i n g  pe tas i nec ine .  

A  few yea rs  ago Yamada eta.' r e p o r t e d  t h e  i s o l a t i o n ,  from Petarites japon i cus  Maxim, of two new 

p y r r o l i z i d i n e  a l k a l o i d s .  Bo th  o f  t hese  were shown t o  be d e r i v a t i v e s  of a  2-hydraxy-1-hydraxy-  

m e t h y l p y ~ r o l i z i d i n e ,  wh ich  was deduced t o  be t h e  (IR.ZS.8S)-stereoisomer (1). T h i s  hare ,  n o t  p r e -  
% 

V ~ O U S ~ Y  encountered i n  a n a t u r a l  p roduc t ,  was named pe tas i nec ine .  

We r e p o r t  he re  t h e  s y n t h e s i s  o f  pe tas i nec ine ,and  i t s  C-1 epimer (2)  f rom (8s ) -1 -e thoxyca rbony l  

p y r r a l i z i d i n - 2 - o n e  (3)  an i n t e r m e d i a t e  wh i ch  we had p r e v i o u s l y  prepared from (S ) -p ro l i ne ,  and used 

f o r  t h e  s y n t h e s i s  of ( - ) - i s o r e t r o n e c a n o l ,  ( - ) - t r ache lan tham id ine ,  and ( - ) - s u p i n i d i n e  (2).  

The c a t a l y t i c  hyd rogena t i on  o f  3, as i t s  h y d r o c h l o r i d e  s a l t 2 ,  was c a r r i e d  o u t  a t  O Y  i n  aqueous 

a c e t i c  a c i d  ( 1 : l  v l v )  ove r  p l a t i n u m  b lack ,  a t  40-50 ps i .  Hydroqen up take  was comple te  a f t e r  3  h. 

A f t e r  remov inq t h e  c a t a l y s t  and so l ven t s ,  t h e  r e s i d u e  was bas i f i ed  (K,C03 aq.) and e x t r a c t e d  w i t h  

c h l o r o f o r m  a t  ODC. A n a l y s i s  of t h e s e  e x t r a c t s  by GC-MS revea led  t h e  presence o f  e t h y l  i s o r e t r o -  

necano la te ,  e t h y l  t r ache lan tham?d?na te ,  and two hydroxy-es ters .  T h i s  m i x t u r e  was sepa ra ted  by 

f lash-chromatoqraphy over s i l i c a  ge l  60 (0.04-0.063 mm; CHC13-MeOH-NH,OH 85:14:1  t o  70:25:5) t o  

y i e l d  a  m i x t u r e  o f  t h e  (1R.85)- and (1S,8S)-1-ethoxycarbonylpyrroliridiner (Bb), and two l - e t h o x y -  

carbonyl-2-hydroxypyrrolizidines: 4 (50$:, m.p. 72 -73Y ,  [o]Zg5t24' (c, 1.5 EtOH), h y d r o c h l o r i d e  

s a l t  m.P. 126-127-C; and (36%), m. p. 64.5-65.5"C. hyd roch lo r i de  s a l t ,  m.p. 172-173-C [o$s-35.6" 

( c ,  1.0 EtOH)3. A l t hough  t h e  h y d r o c h l o r i d e  of  2 was s t a b l e ,  the  f ree  base underwent s l w  i s o m e r i s -  

a t i o n  t o  2 when i t s  s o l u t i o n s  were  k e p t  a t  room temperature .  Since t h i s  behav iou r  was c o n s i s t e n t  

w i t h  a  C-1 %+= e p i m e r i s a t i o n  o f  t h e  e thaxyca rbony l  f u n c t i o n 4  and q i ven  a l s o  t h a t  h y d r o q e n a t i a n  

Was expected t o  occur  f rom t h e  l e s s - h i n d e r e d  a - f ace ,  we t he re fo re  r ude  t h e  s te reochem ica l  ass i gn -  

ments shown i n  and 2. 



Sodium CyanOborohYdride reduc t ion  af 2 a t  pH E. 4 i n  aqueous s o l u t i o n  proceeded s low ly ,  b u t  

f i n a l l y  gave a h igh Y i e l d  of a s i n g l e  hydroxy-ester  which proved t o  be $. Here t o o  we reasoned 

t h a t  the reduc t ion  would have been s te reospec i f i c ,  y i e l d i n g  an 26-01, as precedented by t h e  

sodium borahydride reduc t ion  of ( * ) -&-1-ethaxycarbonylpyrrol iz id ine-2.3-dione5,  7.e. t h e  fo rma t ion  

of i n  t h i s  reduc t ion  i s  evidence f o r  t h e  ( 2 s ) - c o n f i g u r a t i o n  i n  i t ,  and i n  5. -. 
C o n f i r m t i o n  of these conc lus ions was p rov ided  by t h e  l i t h i u m  aluminium hyd r ide  reduc t ion  of t h e  

i n d i v i d u a l  ep imer ic  hydroxy-esters. Thus $ gave a c r y s t a l l i n e  d i o l ,  m.p. 114-115'C, [ ~ % ~ + 4 0 . 3 ~  

( c ,  1.0 EtOH), an ana lys i s  of whose 200 EWr lH-NMR spectrum revealed c o u p l i n q  constants  f o r  t he  
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H-1, -2, and -3, protons i n  e x c e l l e n t  accord w i t h  those reported6s7 f o r  c raa lb inec ine  ( = h e l i f o l -  

i n e c i n e )  ($)a, i.e. t h i s  d i o l  i s  ( 1 S , 2 S . 8 S ) - 2 - h ~ d r 0 w - l - h y d r o x ~ m e t h ~ l ~ ~ r r o l i z i d i n e  I;), t h e  C-1 

epimer of petas inec ine,  and a compound, a t  l e a s t  as y e t ,  unknarn i n  natur?. Aasen and CulvenorS 

had p r e v i o u s l y  prepared (t)-<, m.p. 99-10l•‹C, by a d i f f e r e n t  route. 

F i n a l l y ,  a s i m i l a r  reduc t ion  o f  y i e l d e d  another c r y s t a l l i n e  d i o l ,  t he  expected (lR,ZS,BS)-corn- 

pound, m.p. 134-134.5T, [o l$6-32"  ( c ,  1.25 EtOH); l i t .1 ,  m.p. 132-134C0, [o]2gS-20': (c, 0.25 EtOH) 

whose I R  spectrum (KBr d i s c )  w a s  indeed superimposable upon that  of an au then t i c  specimen of peta- 

s inec ine  (k). A mixed m e l t i n g  p o i n t  of t h e  two d i o l  samples was a l s o  undepressed. 

We have thus completed the  f i r s t  c h i r a l  syn thes is  of petas inec ine and i t s  C-1 epimer. 
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