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SYNTHESIS OF HOMOPROAPORPHINE RELATED COMPOUNDS 
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Cata ly t i c  hydrogenation of the  enone I11 on 

platinum oxide gave a mixture of t h e  a lcohols  VIa 

and VIb, bu t  on palladium-charcoal af forded the  

ketone V, which was a l s o  obtained from VIb. Treat- 

ment of t h e  alcohol VIa o r  VIb with hydrogen on 

platinum oxide yielded an epimeric mixture of VIa 

and VIb. 

1~rr:viously we have reported a syn thes i s  of  (+)-kreysiginone (I)  

and its epimer ( I I ) , l  and a stereochemical study i n  a c a t a l y t i c  

raduct.ion of both In  t h i s  communication w e  wish t o  

d e s c r i l ~ e  on the  s t r u c t u r e  of reduced products of t h e  enone 111, 
3 

derived from 11, under severa l  condit ions.  

Treztment of  t h e  dienone 11, whose stereochemistry was deter-  

m i n e ~ , ~ ' ~  with concentrated hydrochloric ac id  i n  g l a c i a l  a c e t i c  

ac id  a t  2 0 -  25' f o r  24 h gave the  enone (1111 ,  mp 197 - 198O 



(lit . ,3 mp 197 - 19a0 ) ,  i n  62 % y i e l d  i n  a d d i t i o n  t o  t h e  known 

homoaporphine (I"), mp 241 - 243' (lit. , 3  mp 241 - 242'). The 

s t r u c t u r e  o f  111 was determined by i r  [Vmax ( K B r )  1690 cm-'1, mass 

[m/e 341 (M+) I and nmr 16 ( C D C I . ~ )  2.17 (2H, d,  J 2.0 H Z ,  c13 - H * ) ,  

3.61 (3H, s, 0 C H 3 ) ,  5.93 ( l H ,  d ,  J 10.5 Hz, C10 - H ) ,  and 6.90 

( l H ,  dd, J 10.5 and 2 Hz, Cg - H )  s p e c t r a .  3 

C a t a l y t i c  r educ t i on  o f  t h i s  enone I11 on 20 % pal ladium-charcoal  

i n  e t h a n o l  a t  room temperature and atmospheric  p r e s s u r e  a f fo rded  i n  

6 3  % y i e l d  t h e  cyclohexanone d e r i v a t i v e  V, which was c h a r a c t e r i s e d  

a s  methiodide,  mp 255 - 257O (decomp.). The f r e e  base (V)  r evea l ed  

t h e  presence  of cyclohexanone system a t  1730 cm-' i n  ir  spectrum 

( C H C 1 3 ) ,  and nmr spectrum (CDC13)  showed t h r e e  methyl resonances 

a t  2.39 (NCH3,  s)  , 3.56 ( a l i p h a t i c  0CH3, s) and 3.79 (a romat ic  0CH3, 

S )  and an a romat ic  pro ton  a t  6.53 b u t  no  o l e f i n i c  pro ton .  

On t h e  o t h e r  hand, hydrogenat ion o f  I11 on p la t inum oxide i n  

methanol a t  room temperature and atmospheric  p r e s s u r e  gave a mix- 

t u r e  o f  t h e  cyclohexanols  VIa and VIb i n  a r a t i o  of 1 : 2, which 

were s e p a r a t e d  by s i l i c a  g e l  column chromatography. The f i r s t  

e l u a t e  fu rn i shed  VIa, one o f  t h e  cyclohexanols  a s  c o l o u r l e s s  pr i sms ,  

mp 113 - 115O, and t h e  o t h e r  VIb was c h a r a c t e r i s e d  a s  methiodide,  

mp 250 - 252O (decomp.). The ir  spectrum ( K B r )  o f  b o t h  cyclohexa- 

n o l s  showed hydroxyl group a t  3560 cm-l b u t  l acked  carbonyl  absorp t -  

i on .  The nmr (CHC13) spectrum of t h e  former r evea l ed  s i g n a l s  a t  

2.42 ( N C H ~ ,  s ) ,  3.40 ( a l i p h a t i c  O C H ~ ,  s ) ,  3.83 (a romat ic  0CH3, s) 

and 6 .57  (a romat ic  H ,  s) , and t h a t  o f  t h e  second one 1VIb) showed 

c l o s e l y  s i m i l a r  resonances a t  2.36 (NCH3,  s)  , 3.36 (OCH3, s) , 3.80 

(OCH3, s )  and 6.52 (a romat ic  H ,  s ) .  An ox ida t i on  of t h e  second 
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cyclohexanol VIb wi th  chromic anhydride-pyridine complex5 i n  methyl- 

ene c h l o r i d e  a t  room temperature gave t h e  cyclohexanone V [methio- 

d i d e ,  mp 254 - 256' (decamp.)] which was i d e n t i c a l  w i th  t h e  sample 

V, prepared from the  enone I11 by d i r e c t  r educ t ion ,  i n  i r  s p e c t r a l  

comparison. However, ox ida t ion  of  t h e  f i r s t  cyclohexanol VIa under 

t he  same cond i t ion  i n  case  of VIb af forded  a t a r r y  o i l ,  Vmax 1720 

-1 cm , which was d i f f e r e n t  from t h e  cyclohexanone V. 

On t h e  ground of  t h i s  f a c t ,  t h e  second cyclohexanol could be 

assigned t h e  s t r u c t u r e  VIb which had the  r e l a t i v e  conf igu ra t ion  

between t h e  Csa-hydrogen and t h e  Csa-C9 bond t o  be G, b u t  t h e  

s te reochemis t ry  o f  a hydroxyl group could n o t  be determined. The 

f i r s t  cyclohexanol would be assigned trans isomer VIa. Both cyclo- 

hexanols  VIa and VIb were t r e a t e d  w i t h  hydrogen over plat inum oxide 

i n  methanol t o  g ive  a same mixture of two cyclohexanols  VIa and 

VIb i n  a r a t i o  of  1 : 2 .  I t  has been w e l l  known t h a t  i n  a hydro- 

genat ion  on the  plat inum, c a t a l y s t  a b s t r a c t s  t he  C1-hydrogen i n  1- 

monosubst i tuted 1,2,3,4-tetrahydroisoquinoline r i n g  t o  form t h e  

r a d i c a l ,  which i s  then hydrogenated t o  a f f o r d  a mixture of t he  

s t a r t i n g  m a t e r i a l  and Cl-epimer. 2 ' 6  This suppor ts  t h a t  t he  f i r s t  

cyclohexanol is  ass igned s t r u c t u r e  VIa and t h a t  t h e  cyclohexanone 

111 was absorbed on t h e  c a t a l y s t  and then homolytic removal of t he  

hydrogen a t  t h e  Csa-position gave an in t e rmed ia t e  V I I  which was 

then reduced t o  the  cyclohexanols VIa and VIb. 

The above hydrogenation demonstrates t he  second ep imer i sa t ion  

of t h e  homoproaporphine system i n  t h e  presence of  plat inum c a t a l y s t .  
2 



Chart  I 
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" 
Recently,  san tavf7"  i s o l a t e d  a  new a l k a l o i d ,  k e s s e l r i n g i n e  ( V I I I )  

which has  a s i m i l a r  s t r u c t u r e  to  ou r  product  V I .  From our  work 

and t h e  i s o l a t i o n  of dihydrokreysiginone ( I V )  ,' t h e  cyclohexanone 

V o r  t h e  cyclohexanols  VIa and VIb would be an in t e rmed ia t e  f o r  

t he  b iogenes i s  o f  k e s s e l r i n g i n e  ( V I I I )  from kreys ig inone  ( I )  and 

dihydrokreysiginone ( I X )  . 

Chart 2 

The a t tempted  e l u c i d a t i o n  o f  t h e  con f igu ra t ion  of  t h e  cyclohexanols  

V I a  and VIb is  c u r r e n t l y  i n  progress .  
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