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ALTERNATIVE SYNTHESIS 

OF PROTOBERBERINE ALKALOID (+) -XYLOPININE 

Treatment  o f  2- (2-bromo-4,5-dimethoxybenzoyl) - 
1,2,3,4-tetrahydro-6,7-dimethoxy-l-methyleneisoquinoline 

( 3 )  w i t h  sodium amide i n  l i q u i d  ammonia a f f o r d e d  t h e  

oxoberbine  ( 4 )  t o g e t h e r  w i t h  t h e  s t y r e n e  d e r i v a t i v e  ( 5 )  

and t h e  hydro lysed  p r o d u c t  ( 6 ) .  C h l o r i n a t i o n  o f  t h e  

l ac t am ( 4 )  w i t h  phosphoryl  c h l o r i d e  gave t h e  c h l o r i d e ,  

whichwas then  reduced w i t h  sodium borohydr ide  t o  a f f o r d  

+ 
( - )  -xy lop in ine  ( 8 ) .  

Furthermore,  a p h o t o l y s i s  o f  t h e  bromo-enamide ( 3 )  

a l s o  gave t h e  oxoberhine  ( 4 )  i n  good y i e l d .  

I n  t h e  s y n t h e s i s  o f  h e t e r o c y c l i c  compounds, a benzyne r e a c t i o n  

h a s  p layed  an i m p o r t a n t  r o l e . '  We have t h e  t o t a l  syn- 

t h e s i s  o f  i s o q u i n o l i n e  a l k a l o i d s  by an a p p l i c a t i o n  of t h e  benzyne 

r e a c t i o n  a s  a key s t e p ,  such  a s  t h e  s y n t h e s i s  o f  domes t i c ine .  

A s  an e x t e n s i o n  o f  t h i s  work, we s y n t h e s i s e d  a p r o t o b e r b e r i n e  

+ 
a l k a l o i d ,  ( -1  -xy lop in ine ,  f  rom t h e  co r respond ing  bromo-enamide. 

The bromo-enamide ( 3 )  [mp 182 - 184O, i r  vmax ( C H C 1 3 )  1620 and 



1605 cm-'1 was p r e p a r e d  i n  70 - 80 % y i e l d  by t r e a t i n g  3,4-dihydro- 

6,7-dimethoxy-1-methylisoquinoline (1) w i t h  2-bromo-4, S-dimethoxyben- 

z o y l  c h l o r i d e  ( 2 ) ,  i n  t h e  p r e s e n c e  o f  t r i e t h y l a m i n e  i n  chloroform.  

Trea tmen t  o f  t h e  bromo-enamide ( 3 )  w i t h  sodium amide i n  l i q u i d  

ammonia gave  t h r e e  compounds, which were  s e p a r a t e d  by column chromato- 

graphy on s i l i ca  g e l .  

The f i r s t  compound o b t a i n e d  i n  1 5  % y i e l d  was i d e n t i f i e d  a s  t h e  

known tetramethoxy-8-oxoberbine ( 4  ) Imp 192 - 194O (lit. ,5 ' 6  mp 

196.5 - 19x0, 187 - 188'); i r  vmax (CHC13)  1640,  1605 and 1585 c m - l ;  

uv hmax (MeOH) 228, 262, 333, 346, and 364 nm; nmr (CDC13) 6 2.90 

(2H, t ,  J 5 Hz, C5 - H z ) ,  3.88 (3H, s ,  O m 3 ) ,  3.96 (9H, s ,  3 x 0CH3), 

4.35 (2H, t ,  J 5 Hz, C6 - H2) ,  6.70,  6 .87 ,  6.92,  7 .18 ,  and 9 .65  ( each  

lH,  e a s h  s, ArH and C - H) I ,  which was a l s o  s y n t h e s i s e d  by pho to ly -  
1 3  

sis o f  t h e  bromo-enamide ( 3 )  i n  75 % y i e l d .  Thus i r r a d i a t i o n  o f  a 

benzene  s o l u t i o n  o f  t h e  bromo-enamide ( 3 )  w i t h  a h i g h - p r e s s u r e  mercury 

lamp equ ipped  w i t h  py rex  f i l t e r  a t  room t e m p e r a t u r e  f o r  3 h r  a f f o r d e d  

t h e  oxobe rb ine  ( 4 )  t o g e t h e r  w i t h  t h e  h y d r o l y s e d  p r o d u c t  ( 7 )  Imp 178 - 
181°, i r  vmax (CHC13) 1665,  1640 and  1600 c m - l ;  nmr (CDC13) 6 2.57 

(3H, s ,  COCH3), 3.13 (2H, t ,  J 6 Hz, ArCH2CH2N), 3.68 (2H. t ,  J 6 Hz, 

AICH~CH_~N), 3.86 (6H. s ,  2 x 0CH3), 3.89 (3H, s, O W 3 ) ,  3.92 (3H, s ,  

0CH3), 6.84,  6 .93 ,  7.07 and 7.20 ( each  l H ,  e a c h  s ,  ArH); m/e 465 (M+) 

+ 
and 467 ( M  + 2, i s o t o p e  peak)  I .  

Trea tment  o f  t h e  l a c t a m  ( 4 )  w i t h  phosphory l  c h l o r i d e  a f f o r d e d  t h e  

q u a t e r n a r y  c h l o r i d e ,  which  was t h e n  r educed  w i t h  sodium borohydr ide  

+ 
i n  methanol  t o  g i v e  ( - ) - x y l o p i n i n e ,  i d e n t i c a l  w i t h  a n  a u t h e n t i c  

sample .  7 

The second p r o d u c t  [mp 197 - 200°, 35 % y i e l d ]  h a s  formula  
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+ C21H21N05 [ m i c r o a n a l y s i s  and mass spect rum,  m / e  367 (M ) I .  I t s  nmr 

spect rum showed a c h a r a c t e r i s t i c  ABX t ype  of  s i g n a l s  f o r  t h e  s t y r e n i c  

p r o t o n s  a t  65.28 ( l H ,  q, J 2 and 11 H z ) ,  5.66 ( l H ,  q ,  J 2 and 17 Hz)  

and 6.76 ( l H ,  q ,  J 11 and 17  Hz) i n  a d d i t i o n  t o  f o u r  methoxy s i g n a l s a s  

e a c h  s i n g l e t  a t  63.89, 3.94, 3 .98  and 4.03, w h i l e  i t s  i r  spect rum 

r e v e a l e d  t h e  p r e s e n c e  o f  a secondary  amide group a t  3400, 1630 and 

1605 m-l. Based on the above s p e c t r a l  d a t a ,  t h e  s t r u c t u r e  o f  t h e  

second p r o d u c t  was c h a r a c t e r i s e d  a s  a s t y r e n e  d e r i v a t i v e  ( 5 ) ,  which 

8 would b e  formed by Hofmann-like e l i m i n a t i o n  o f  4 . 
0 The t h i r d  compound o b t a i n e d  imp 148 - 150 , 40 % y i e l d ]  h a s  a 

+ 
formula  C21H26N206 [ m i c r o a n a l y s i s  and mass spec t rum,  m / e  402 (M ) 1. 

Its i r  spect rumshowed t h e  p r e s e n c e  o f  an ace tophenone t y p e  ca rbony l  

group a t  1660 cm-1 and a secondary  amide group a t  3350 and 1635 cm-l, 

w h i l e  nmr spect rum showed an ace tophenone methyl  s i g n a l  a t 6  2 .56  i n  

a d d i t i o n  t o  f o u r  a r o m a t i c  p r o t o n s  a s  each  s i n g l e t  a t  66.10,  6 . 7 6 ,  

6.86 and 7.12,  r e s p e c t i v e l y .  These d a t a  i n d i c a t e  t h a t  t h e  t h i r d  

p r o d u c t  is  t h e  hydro lysed  compound ( 6 ) .  

W e  proposed t h a t  t h e  format ion  o f  t h e  oxobe rb ine  would p roceed  

a benzyne i n t e r m e d i a t e  and t h e  reacti'on mechanism i s  under  

i n v e s t i g a t i o n .  
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