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Syntheses of  t h e  compounds ( X I I ,  V I I ,  and X I )  hav- 

ing  t h e  bas ic  s t r u c t u r e s  of  corynol ine  ( I a )  and r e l a t e d  

a l k a l o i d s  ( I b  and I c )  a r e  descr ibed.  

2 Syn the t i c  approach t o  corynol ine  and r e l a t e d  a l k a l o i d s  , 

11-epicorynoline ( I b )  , 12-hydroxycorynoline ( I c )  , and 6-oxocory- 

n o l i n e ,  which a r e  r e p r e s e n t a t i v e s  of t h e  hydrobenzo[clphenanthri- 

d i n e  a l k a l o i d s  popular i n  Corydal is  p l a n t s ,  i s  almost  unexploi ted ,  

3 except  t h e  work by Onda and h i s  coworkers who succeeded i n  a 

conversion of  a protoberber ine  a l k a l o i d  i n t o  an analogue o f  cory- 

no l ine .  

I n  t h e  course  of  study aiming a t  t o t a l  syntheses  of  t h e s e  a lka -  

l o i d s ,  t h e  p resen t  i n v e s t i g a t i o n  was undertaken i n  o r d e r  t o  e s tab-  

l i s h  t h e  s t e r e o s p e c i f i c  s y n t h e t i c  r o u t e  toward t h e s e  a l k a l o i d s  by 

prepar ing t h e  compounds ( X I I ,  V I I ,  and X I )  which have t h e  b a s i c  

s t r u c t u r e s  of a l k a l o i d s ,  e s p e c i a l l y  employinq t h e  enamide photo- 



~ ~ c l i s a t i o n . ~  A methanolic s o l u t i o n  (0.02 M) of t h e  enamide ( I I a )  , 
which was prepared from 2-methyl-1-tetralone, was i r r a d i a t e d  wi th  

a low pressure  mercury lamp a t  room temperature f o r  40 h r .  Chro- 

matography o f  t h e  r e a c t i o n  mixture on alumina afforded a mixture 

of isomeric products ,  t h e  t rans- lactam ( I I I a ) ,  m.p. 133-134'(1 %) 

and t h e  c is- lac tam (IVa) , m.p. 158-159" ( 7  %) . Furthermore, it 

i s  found t h a t  prolonged i r r a d i a t i o n  (70 h r )  o f  t h e  enamide ( I I a )  

and a l s o  i r r a d i a t i o n  of t h e  t rans- lactam ( I I I a )  y ie lded t h e  c i s -  

lactam (IVa) a s  a s o l e  product.  5 

I n  o r d e r  t o  improve t h e  y i e l d  of t h e  c is- lac tam ( I V a ) ,  we pre- 

pared t h e  enamide ( I I b )  and i r r a d i a t e d .  The pho tocyc l i sa t ion  

proceeded very smoothly t o  a f f o r d  t h e  t rans- lactam I I I I b )  i n  77 % 

y i e l d .  Isomerisa t ion o f  t h e  trans-lactam ( I I I b )  t o  t h e  cis-isomer 

(IVb) was r e a d i l y  accomplished i n  methanol e i t h e r  by i r r a d i a t i o n  
5 

o r  by r e f l u x i n g  i n  t h e  presence of ac id  (HC1)  o r  base (KOH) . 
Hydrolysis wi th  20 % hydrochlor ic  ac id  converted t h e  t r a n s -  

lactam ( I I I b )  i n t o  t h e  c i s - a c i d  ( IVc) ,  which was then transformed 

i n t o  t h e  lob-methyllactam (IVa) v i a  t h e  a c i d  c h l o r i d e  (IVd) , t h e  

a lcohol  (IVe) , and t h e  mesylate (IVf) success ively .  The y i e l d  o f  

t h e  methyllactam (IVa) was 18 % from (IVb).  

3 Dehydrogenation of t h e  lactam (IVa) wi th  2,3-dichloro-5,6- 

dicyanobenzoquinone afforded t h e  11,12-didehydrolactam (V) i n  

4 0  % y i e l d ,  which was then t r e a t e d  wi th  m-chloroperbenzoic a c i d  
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t o  g ive  t h e  homogeneous epoxide ( V I )  i n  80 % y i e l d ,  which contained 

n.m.r. peaks a t  6 4 . 4 1  ( l H ,  s ,  4b-H) , 4.17 ( l H ,  d ,  J = 4 H z ,  12-H) , and 

4.07 ( l H ,  d ,  J = 4 H z ,  1 1 - H )  , t h u s  suggest ing i t s  (3 -o r ien ta t ion .  The 

epoxide ( V I )  was reduced r e g i o s p e c i f i c a l l y 3  wi th  l i t h i u m  aluminium 

hydride t o  a f f o r d  t h e  amino-alcohol ( V I I )  a s  an o i l ,  whose s t r u c t u r e  

-1 
was determined from i t s  i . r .  absorpt ion a t  3620 cm due t o  a non- 

bonded hydroxyl group and a l s o  from n.m.r. peaks a t  64.65 ( l H ,  d-d, 

J=9.5 and 7Hzs, 1 1 - H )  and 3.32 ( l H ,  s ,  4b-HI, thereby proved i t s  

2 
s tereochemist ry  i d e n t i c a l  wi th  t h a t  o f  11-epicorynoline ( I b )  . 

Treatment of t h e  11,12-didehydrolactam (V)  wi th  performic ac id  

followed by a l k a l i  y ie lded  t h e  homogeneous t rans -g lyco l  ( V I I I )  i n  

6 0  % y i e l d ,  which was reduced wi th  l i t h i u m  aluminium hydride t o  

g ive  t h e  aminoglycol ( I X )  , S 4.46 ( Z H ,  s ,  11- and 1 2 - H )  and 3.22 

( l H ,  s ,  4b-H), which was then  subjected t o  hydrogenolysis wi th  40 % 

palladium-charcoal,  thus  a f f o r d i n g  t h e  amino-alcohol ( V I I )  i n  32 % 

y i e l d ,  i d e n t i c a l  wi th  t h e  sample der ived from ( V I )  . 
On t h e  o t h e r  hand, r educ t ion  of t h e  lactam (V)  wi th  l i t h i u m  a l u -  

minium hydri.de followed by t rea tment  wi th  performic a c i d  afforded 

t h e  aminoglycol ( X I ) ,  m.p. 211-213O, i n  33 % y i e l d ,  55.06 ( l H ,  m ,  

wk :5Hz, 12-H) , 4.00 ( l H ,  t ,  J=1.5Hz, 1 - H ,  and 3.45 ( l H ,  d ,  J=1.5 

Hz, 4b-H), which i s  t h e  b a s i c  s t r u c t u r e  of 12-hydroxycorynoline ( I C ? .  

Hydrogenolysis of t h e  aminoglycol ( X I )  w i th  40 % palladium-char- 

c o a l  af forded t h e  corresponding amino-alcohol ( X I I )  a s  an o i l  i n  

61 % y i e l d ,  which exh ib i t ed  an i.r. absorp t ion  of a bonded hydroxyl 

group at-3200 cm-'(very broad) and n.m.r. peaks a t  64.20 ( l H ,  m ,  

1 1 - H ,  3.34 ( l H ,  s - l i k e ,  4b-H), and 3.27 (2H, d ,  J=4Hz, 12-Hz) which 

1 is t h e  b a s i c  s t r u c t u r e  of corynol ine  ( I a )  . 
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This marked d i f f e r e n c e  observed on t h e  behaviour of  t h e  lactam 

(V) and t h e  amine ( X )  t o  peracid  can be explained a s  fo l lows;  

m-chloroperbenzoic a c i d  o r  performic a c i d  a t t a c k s  a double bond 

of t h e  lactam (V) from t h e  l e s s  hindered @ - s i d e ,  t h u s  a f f o r d i n g  

t h e  epoxide ( V I )  o r  t h e  g lyco l  ( V I I I )  homogeneously. On t h e  o t h e r  

hand, a bonding i n t e r a c t i o n  between t h e  b a s i c  n i t rogen  and an 

o x i d i s i n g  agent  would make t h e  a t t a c k  o f  performic a c i d  from t h e  

more hindered O( - s i d e  p o s s i b l e  i n  t h e  amine (X), t h e r e f o r e  a f fo rd -  

ing  t h e  t r ans -d iax ia l -g lyco l  (XI). 

The above syntheses  of  t h e  compounds ( X I I ,  V I I ,  and X I )  having 

t h e  b a s i c  s t r u c t u r e s  of t h e  a l k a l o i d s  o f f e r  t h e  promising approach 

t o  t o t a l  syntheses  of  n a t u r a l  a l k a l o i d s  themselves,  which a r e  now 

under progress .  
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