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A REGlOSELECTIVE AND FLEXIBLE SYNTHESIS OF ACRONYCINE 

Rarnesh Chander ~ n a n d *  and Arun Kumar Sinha 
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Hauz Khas, New Delhi - 110 016, India 

Abstract--A regioselective synthesis of acronycine has been described 

through a methodology which can conveniently be modified for the 

preparation of its analogues. 

Acronycine, a 2,2-dimethylpyrenoacridone alkaloid, was isolated from Baurella 

simplicifolia (syn. Acronycia baueri)' and V e ~ r i s  amphody.' It has been assigned -- 

structure (I) on the basis of degradative and spectroscopic ~ t u d i e s . ~  In v i e w  

of its potential biological a c t i ~ i t y , ~  a lot of synthetic5 investigations have 

been carried out towards acronycine and its analogues.' Most of the synthesis 

reported give a mixture of angular and linear isomers in different proportions. 5 

In the present communication, we wish to record a regioselective synthesis of the 

title compound through an approach which opens pathway far the preparation of its 

analogues. 
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X e t e n e - S , N - a c e t a l  ( 1 1 1 )  was p r e p a r e d  b y  r e a c t i o n  o f  t h e  c a r b a n i o n  of e t h y l  c y a n o -  

a c e t a t e  w i t h  p h e n y l  i s o t h i o c y a n s t e  u s i n g  s o d i u m  m e t h o v i d e  i n  m e t h a n o l  f o l l o w e d  by 

a d d i t i o n  o f  m e t h y l  i o d i d e  i n  8 4 %  y i e l d ,  mp 76-78 'C;  V m a x  3 2 9 0 ,  2 2 5 5 ,  1 7 1 0 ,  1 6 1 6  

c m - l ;  6 (CDC13)  2 . 4 0 ( 3 H ,  s ) ,  3 . 9 8 ( 3 H ,  s ) ,  4 . 1 6 ( 1 H ,  b r ) ,  7 . 2 0 - 7 . 6 0  ( 5 H ,  m), i n d i c a -  

t i n g  t h e r e b y  c o m p l e t e  m e t h a n o l y s i s  o f  t h e  e t h y l  e s t e r  u n d e r  t h e  r e a c t i o n  c o n d i -  

t i o n s .  S u b s t i t u t i o n  o f  t h i o m e t h y l  g r o u p  i n  I11 was c a r r i e d  o u t  by r e f l u x i n g  i t  

f o r  24h  w i t h  t h e  c a r b a n i o n  of e t h y l  a c e t o a c e t a t e  o b t a i n e d  t h o u g h  s o d i u m  i s o -  

p r o p o x i d e  i n  i s o p r o p a n o l  t o  a f f o r d  I V  a s  a w h i t e  c r y s t a l l i n e  compound  i n  7 1 %  

y i e l d ,  mp 9 1 - 9 3 ' C .  v m B x  3 1 0 0 ,  2 2 1 4 ,  1 7 4 8 ,  1 7 1 5 - 1 7 0 0 ,  1 6 7 2 ,  1 6 4 8  c C 1 .  ~ ( C D C I ~ )  

1 . 6 8 ( 3 H ,  t ,  J = 7  H z ) ,  2 . 2 0 ( 3 H ,  s ) ,  3 . 9 0 ( 3 H ,  s ) ,  4 . 2 4 ( 2 H ,  q ,  J = 7  H z ) ,  4 . 8 2 ( 1 H ,  b r ) ,  

7 . 1 0 ( 2 H ,  m ) ,  7 . 5 0 ( 3 H ,  m), 1 1 . 8 0 ( 1 H ,  b r ) .  I n  o r d e r  t o  e f f e c t  t h e  c y c l i z a t i o n  o f  

t h e  c o m p o u n d  ( I V ) ,  i t  was r e f l u x e d  i n  g - d i c h l o r o b e n z e n e  t o  a g i v e  m i x t u r e  of 

c o m p o u n d s  ( V ) ,  ( V I )  a s  w h i t e  s o l i d ,  a n d  t h e  s t a r t i n g  compound  ( I V ) .  I t  was f o u n d  

t h a t  t h e  p r o p o r t i o n  o f  t h i s  m i x t u r e  i s  d e p e n d e n t  upon  r e f l u x i n g  t i m e  a n d  when t h e  

d u r a t i o n  was l i m i t e d  t o  2  h ,  t h e  c y c l i z e d  p r o d u c t  ( V i  w a s  o b t a i n e d  p r e d o m i n a n t l y  

i n  5 5 %  y i e l d ,  mp 1 3 8 - 1 4 0 ° C .  v m a x  3 2 5 0 ,  2 2 1 5 ,  1 7 5 0 - 1 7 3 1 ,  1 6 7 5 ,  1 6 3 4 ,  1 6 0 5  c m - l .  

6 ( C D C l 3 )  2 . 8 0 ( 3 H ,  s ) ,  4 . 0 5 ( 3 H ,  s ) ,  4 . 9 0 ( 1 H ,  s i ,  7 . 8 0 ( 4 H ,  m ) ,  1 3 . 8 0 ( 1 H ,  s ) .  M s :  

m/z  2 8 4 ( ~ + ,  1 0 0 % ) ,  2 5 3 ( 2 5 % ) ,  2 2 4 ( 7 5 % ) ,  2 0 9 ( 1 0 % ) ,  7 7 ( 5 7 % ) .  T h e  h y d r o x y l  g r o u p  i n  

V was t r a n s f o r m e d  i n t o  c o r r e s p o n d i n g  c h l o r o  g r o u p  by t r e a t m e n t  w i t h  p h o s p h o r y l  

c h l o r i d e  on s t e a m  b a t h  o n l y  i n  2 0 %  y i e l d .  P r o l o n g e d  r e a c t i o n  t i m e  a l s o  d i d  n o t  

i m p r o v e  t h e  y i e l d .  H o w e v e r ,  when  t h e  r e a c t i o n  was c a r r i e d  o u t  a t  1 2 0 - 1 2 5 ' C  f a r  

5  h ,  no s t a r t i n g  compound  was d e t e c t e d  a n d  t h e  o n l y  compound  i s o l a t e d  w a s  f o u n d  

t o  be d e v o i d  of  c a r b o m e t h o x y  g r o u p  i n  i r  b u t  h a d  c h a r a c t e r i s t i c  b a n d s  a t  2 2 5 0 ,  

1 6 8 0 ,  1 6 5 9 ,  1 6 0 8  c m - I .  ~ ( C D C I ~ )  2 . 6 0 ( 3 H ,  s ) ,  3 . 7 0 ( 2 H ,  s i ,  7 . 7 0 ( 4 H ,  m). On t h e  

b a s i s  o f  t h i s  d a t a  a n d  e l e m e n t a l  a n a l y s i s 7  t h e  p o s s i b l e  s t r u c t u r e  c o u l d  be V I I  

i . e .  d e c a r b o m e t h o n y l a t i o n  a l s o  t a k e s  p l a c e  u n d e r  t h e  r e a c t i o n  c o n d i t i o n s .  

A l k y l a t i o n  o f  t h e  c y a n o m e t h y l e n e  i n  V I I  w i t h  I-bromo-3-methyl-2-butene was exe -  

c u t e d  i n  d i m e t h y l f o r m a m i d e  u s i n g  a n h y d r o u s  p o t a s s i u m  c a r b o n a t e  as  t h e  b a s e  

t h r o u g h  s t i r r i n g  a t  room t e m p e r a t u r e  f o r  30  h .  T h e  d e s i r e d  a l k y l a t e d  p r o d u c t  V I I I  

was s e c u r e d  i n  4 8 %  y i e l d  a f t e r  c h r o m a t o g r a p h y  o v e r  s i l i c a  g e l  u s i n g  b e n z e n e :  

e t h y l  a c e t a t e  ( 2 : l )  a s  e l u e n t ,  mp 1 7 8 - 1 8 1 ° C .  vmax 2 2 0 0 ,  1 6 8 5  6 [ ( C D 3 ) 2 C 0 ]  

1 . 7 0  a n d  1 . 7 4 ( e a c h  3H, Z x s ) ,  2 . 1 0 ( p o o r l y  r e s o l v e d  t ) ,  2 . 8 0 ( 3 H ,  s ) ,  4 . 2 0 ( 1 H ,  t ,  

J = 7  Hz), 5 . 4 0 ( 1 H ,  m ) ,  7 . 7 0 ( 4 H ,  m). A l c o h o l y s i s  of t h e  n i t r i l e  was a c c o m p l i s h e d  by 

s t i r r i n g  i t  o v e r n i g h t  i n  m e t h a n o l  s a t u r a t e d  w i t h  h y d r o g e n  c h l o r i d e  f a l l o w e d  by 

r e f l u x i n g  f o r  3  h  t o  g i v e  c o r r e s p o n d i n g  e s t e r  ( 1 x 1  a s  a w h i t e  c r y s t a l l i n e  
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c o m p o u n d  i n  7 0 %  y i e l d .  vmax 1 7 3 0 ,  1 6 8 0  c m - l .  6 [ (CD3)2CO]  1 . 7 0  a n d  1 . 7 8 ( e a c h  3H. 

2 ~ s ) .  2 . 0 5 ( 2 H ,  p o o r l y  r e s o l v e d  t ) ,  2 . 7 0 ( 3 H ,  s ) ,  4 . 0 2 ( 3 H ,  s ) ,  4 . 3 0 ( 1 H ,  t ,  J = 7  H z ) ,  

5 . 4 5 ( 1 H ,  m ) ,  7 . 6 5 ( 4 H ,  m). C y c l i z a t i o n  of  t h e  k e t o  e s t e r  ( I X )  was d o n e  by r e f l u -  

x i n g  i t  f o r  3  h  w i t h  s o d i u m  h y d r i d e  i n  t e t r a h y d r o f u r a n  t o  p r o v i d e  a t h i c k  r e d d i s h  

o i l  w h i c h  was h e a t e d  a t  1 0 0 D C  f o r  3  h  v i t h  p h e n o l  a n d  t h e  r e s u l t i n g  p r o d u c t  a f t e r  

w o r k  up was r e f l u x e d  w i t h  h y d r o c h l o r i c  a c i d  i n  m e t h a n o l  f o r  1 5  h .  T h e  c r u d e  

c o m p o u n d  was p u r i f i e d  by c o l u m n  c h r o m a t o g r a p h y  on  s i l i c a  g e l  u s i n g  y - h e n a n e :  

b e n z e n e  ( 1 : 5 )  a s  a e l u e n t ,  t o  o b t a i n  4-(3'-methyl-2'-buteey1~-1,3-dihydroxy-9- 

a c r i d o n e  ( X )  i n  47% y i e l d ,  mp 242-246 'C .  Vmax 3 4 2 4 - 3 3 9 2 ,  1 6 6 0  ~ [ ( c D ~ ) ~ C O ]  

1  . 6 9  a n d  1 . 8 4  ( e a c h  3H, 2 ~ s ) .  3 . 5 9 ( 2 H ,  d ,  J = 6  H z ) ,  5 . 1 6 ( 1 H ,  u n r e s o l v e d  t ) ,  

6 . 4 8 ( 1 H ,  s ) ,  7 . 4 0 - 7 . 9 0 ( 3 H ,  m ) ,  8 . 4 0 ( 1 H ,  d ,  J = 8  H z ) ,  1 0 . 2 0 ( l H ,  $ 1 ,  1 3 . 8 0 ( 1 H ,  s ) .  

A c r i d o n e  ( X I )  w a s  r e f l u x e d  v i t h  2,3-dichloro-5,6-dicyan~-1,4-beeeoquiion i n  

t o l u e n e  f o r  1 4  h  t o  h a v e  b i z - E L - a c r o n y c i n e  ( 1 1 ) .  mp 238-239-C.  vmex 3 2 5 4 ,  1 6 4 7 ,  

1 6 1 7 ,  1 6 0 7  6(CDC13) 1 . 5 0 ( 6 W ,  s ) ,  5 .  5 0 ( 1 H ,  d  , J = 1 0  H z ) ,  6 . 2 5 ( 1 H ,  s ) ,  6 . 5 0 ( 1 H ,  

d ,  J = 1 0  H z ) ,  7 . 8 - 8 . 0 5 ( 3 8 ,  m ) ,  8 . 3 5 ( 1 H ,  d ,  J = 9  H z ) ,  1 0 . 3 4 ( 1 H ,  b r ) ,  1 2 . 8 8 ( 1 H ,  s ) .  

M e t h y l a t i o n  o f  t h e  a c r i d o n e  (11) was c a r r i e d  o u t  by s t i r r i n g  i t  a t  6 0 D C  f o r  1 8  h 

w i t h  m e t h y l  i o d i d e  i n  d i m e t h y l f o r m a m i d e  u s i n g  s o d i u m  h y d r i d e  a s  t h e  b a s e  t o  g i v e  

a c r o n y c i n e  i n  8 5 %  y i e l d ,  mp 1 7 3 - 1 7 5 ' C ,  ( l i t . 3  mp 1 7 6 " ) .  I r .  u v  a n d  nmr s p e c t r a l  

d a t a  were i n  g o a d  a g r e e m e n t  w i t h  t h e  v a l u e s  r e p o r t e d  f o r  t h e  n a t u r a l  p r o d u c t .  3  
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