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A b s t r a c t  - T h e  s y n t h e s i s  of (+)-9-demethylpsychotrine ( I )  h a s  been  a c h i e v e d  by 

an m i t l a l  c o n d e n s a t i o n  of 3-benzylory-4-methoxyphenacyl b r o m i d e  (Xa)  wlth t h e  

l ac tun  e t h e r  IX ,  d e r i v e d  f r o m  t h e  l ac tam ester VIII ,  a n d  t h e  s u b s e q u e n t  s t e p s  p r o -  

c e e d m g  th rough  t h e  i n t e r m e d i a t e s  X l a ,  XI Ia ,  XI I Ic ,  XIIIa ,  XIVa ,  X V a ,  X V I a ,  

XVl la ,  a n d  XVIIIa .  A p a r a l l e l  s y n t h e s m  s t a r t i n g  wl th  4-benzyloxy-3-methoxy- 

p h e n a c y l  b r o m d e  (Xb) a n d  I X  a f f o r d e d  (+)-10-demethylpsychotr1ne (11). 

D e s m e t h y l p s y c h o t r ~ n e ,  a p h e n o l i c  b a s e ,  w a s  e n c o u n t e r e d '  among  a n u m b e r  of benzoqu ino l i z id ine  a l k a -  

l o ~ d s  in  Alanglum l a m a r c k i l  T h w .  (family A l a n g i a c e a e ) .  On t h e  basis of i t s  conversion m t o  O-methylpsy-  

c h o t r m e  (IV) a n d  i t s  fo rmat ion  f r o m  p s y c h o t r i n e  (I l l )  by acid hydrolysis a n d  from t h e  mass s p e c t r a l  ev i -  

dence, some  of u s  p roposed3  for this compound t h e  s t r u c t u r e  I o r  11, a differentiation of whxch w a s  how- 

e v e r  n o t  p o s s i b l e  a t  t h a t  t i m e .  In  t h e  p r e s e n t  w o r k  t h e  t w o  t a r g e t  m o l e c u l e s ,  (+)-9-demethylpsychotriie 

(I) a n d  (+)-10-demethylpsychotrlne ( I I ) ,  w e r e  s e l e c t e d  f o r  synthesis wl th  a v i e w  t o  establishing t h e  e x a c t  

loca t ion  of t h e  p h e n o h c  func t ion  in  r i n g  A of t h e  n a t u r a l  b a s e .  T h e  " l a c t i m  e t h e r  method" , 2  so success- 

fu l ly  employed in t h e  s y n t h e s e s  of r ing-A-modlf led b e n z o [ ~ ] q u i n o l i z i d ~ n e  a l k a l o i d s  s u c h  as emet ine , '  

a n k o r m e  (v) , '  a l a n g i c i n e  (vI) , '  a n d  a l a n g m a r c k m e  ( v I I ) , ~  w a s  a l s o  a d a p t e d  f o r  t h e  s y n t h e s e s  of (+)-I 

a n d  (+)-11. 

T r e a t m e n t  of t h e  l ac t lm e t h e r  I X ,  p r e p a r e d  f r o m  e t h y l  (*)-trans-5-ethyl-2-0~0-4-p1per~d~neacetate ( ~ 1 1 1 ) ~  

a c c o r d m g  t o  t h e  p r e v m u s l y  r e p o r t e d  p r ~ c e d u r e , " ~  wlth 3-benziyloxy-4-methoxyphenacyl b r o m i d e  ( X a ) *  

~n HCONMe2 a t  6 0 ° C  f o r  8 h f u r n m h e d  t h e  k e t o  l ac tam X l a I 0  in 64% o v e r a l l  y i e l d  ( f rom VIII).  The NaBH6 

r e d u c t m n  ( E t O H ,  r o o m  t e m p . ,  3 h)  of XIa  a n d  h y d r o g e n o l y s i s  (10% ~ d - c / H ~ ,  EtOH-70% aq. HClOd, r o o m  

t e m p . ,  1 a t m ,  1 2  h )  of t h e  resulting d i a s t e r e o i s o m e r i c  m l r t u r e  of t h e  hydroxy  l ac tam XI la  p r o d u c e d  t h e  

pheno l i c  l ac tam XlI lc  (92% o v e r a l l  y i e l d ;  mp 1 0 9 - l l O ° C ) ,  whlch  w a s  then  beney la ted  ( P ~ c H ~ B ~ ,  KsCOJ,  
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bolhng ace tone ,  4 8  h)  to give the 0-benzyl  derivative XIlla in 74% yie ld .  The  Bischler -Napiera lsk i  re- 

ac tmn  (POCI,, bollmg to luene ,  1 . 5  h)  of XIIla and catalytic hydrogenation (PtO?,  EtOH, room temp.,  1 

a tm ,  50 min) of the r e s u l t m g  qua t e rna ry  s a l t  XIVa afforded the t r lcyc l lc  e s t e r  XVa [71% overa l l  yield 

f rom XIlIa; mp 89.5-90.5 'C; i r  (CHCh):  2815, 2760 (trans-quinolizidine r ing) , ' '  1725 cmi ( e s t e r  CO)].  

That  a l l  the  chemical  ope ra tmns  proceeding  from VIII to XVa did not affect  the  s t e r e o c h e m ~ c a l  re la t ion-  

sh ip  a l r e ady  e s t abhshed  in the  s t a r t i ng  materm1 and the c o r r e c t n e s s  of the conf lgura tmn a t  C-1 l b  in XVa 

w e r e  supported by the  r ecen t  a p p l ~ c a t m n " ~  of the  above r e a c t m n  sequence  t o  a formal  synthes is  of (+)- 

emet ine ,  the  s t e r e o c h e m ~ s t r y  of which is unequivocally e s t a b h ~ h e d . ' ~  

On a lka lme  hydrolysis (2 N a q .  NaOH-EtOH, room t emp . ,  20 h ) ,  the t r rcyc l ic  e s t e r  XVa provlded the  - 

amino ac id  XVIa [mp 182-1 84 'C (dec .)I" m 83% y i e ld .  Condensation of XVla with 3-benayloxy-4-me- 

thoxyphenethylam~ne" by the  dlethyl  phosphorocyanidate method15 (Et>N, HCONMe2, room temp.,  6 h)  

gave the amide XVlIa 197% yyleld; mp 178-180DC (dec.)] ,  which was  then cyc l ized  with P O C k  (boiling 

to luene ,  1 . 5  h)  to the  b a s e  XVIIla in  82% yie ld .  Fma l ly ,  debenzylat ion of XVIIIa was  effected with 10% 

a q .  HC1-EtOH ( r e f l ux ,  18  h) to produce  (+)-9-demethylpsychotrrne (1) [90$ y le ld ;  mp 224-226'C (dec.)16 

J. 

For the  syn the s i s  of the  a l t e rna t i ve  t a rge t  molecule [(I)-111 , a pa r a l l e l  synthetic r o u t e  s t a r t i ng  f rom the  

lactlm e t h e r  IX and 4-benayloxy-3-methoxyphenacyl bromide (Xb)17 w a s  followed through the  in te rmedia tes  

XIb (75% yie ld ;  mp 118.5-119.5°C),  XIIb (99%), XIlId (97%), XIlIb (72$), XIVb, XVb (73% from XIIlb; mp 

72-73'C), XVIb (89%; mp 7 8 - 7 9 ° ~ ) , ' a  XVIIb (85%; mp 145-147'C), and  XVIlIb (81%). Debenzylation of 

XVIIlb as above  fu rmshed  (+)-10-demethylpsychotrine (11) [mp 242-244°C (dec.)] in 91% yie ld .  

While the  uv s p e c t r a  ( m  EtOH, 0.1 N aq. HCI, o r  0 . 1  y a q .  NaOH) of both (*)-I and (+)-I1 we re  found t o  

match those  of na tu r a l  (+)-desmethylpsychotrlne (mp 1 6 6 - 1 6 8 ' ~ ) , '  the  mas s  spec t rum of the  l a t t e r  corre- 

sponded to tha t  of (+)-I r a t h e r  than (I)-11. The so l ld  state ir spec t rum of the  na tu r a l  ba se  w a s  also qul te  

d i f f e r en t  from that of (+)-I1 but w a s  ve ry  c lo se  t o  t he  co r r e spond ing  spec t rum of (+)-I, t h e  smal l  d i f fe rence  

bemg  pe rhaps  due  t o  the  sample of (+)-I c ry s t a l l i z i ng  as a racemic  compound.19 Unfortunately,  unambig- 

uous identification was  prec luded  owmg to lack of sufficient  amount of na tu r a l  desmethylpsychotrine f o r  

solution i r  and/or  nmr s p e c t r a  

The  above  r e s u l t s  thus  suggested tha t  t he  formula I is a hkely  s t r u c t u r e  f o r  desmethylpsychotrine though 

the  f ina l  c o n c l u s ~ o n  must  awal t  the  completion of a c h i r a l  synthesis of I ,  cu r r en t l y  under  way in o u r  labo- 
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