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Abstract: Oxidative photolysis of the spirobenzylisoquinoline alkaloid 

(-)-fumaricine (1) provides the secoberbine (+)-2. 

The isoquinoline alkaloids fall within several main groups, and one of the more interesting 

features of isoquinoline natural products chemistry in recent years has been the large number of 

in vitro transformations that have been carried out interrelating these different categories. -- 

An exception to this trend has been the spirobenzylisoquinolines which, although numbering 

almost thirty naturally occurring bases, have so far been converted in the laboratory only into 

isoquinolones and indenoben~aeepines.~ We describe here the transformation of s spirobenzyliso- 

quinoline into a secoberbine. 

Photo irradietion of an ethanolic solution of the spirobenzylisoquinoline (-)-fumaricine (1) 
using a Hsnau low Pressure TNN 15/32 mercury lamp equipped with a quartz filter for six hours, 

while continuously passing a stream of air, afforded in 4% yield the colorlees, optically 

inactive, secoberbine 2, C21%107N, mp 267' C (ethanol). 

The 200 MHz CDC13 NMR spectrum of secoberbine 2 has been summarized around expression 2. 

Of particular significance is the one-proton singlet at 6 5.93 assigned to H-8 which is both 

benzylic and alpha to two oxygen atoms.4 There is also a fairly large difference in chemical 

shifts between the aromatic H-11 and H-12, which appear as doublets at 6 6.93 and 7.77, respect- 

ively, reflecting conjugation with a csrbonyl group. 

The IR spectrum, obtained as a KBr disc, exhibits a conjugated ketone absorption at 1700 

me UV spectrum, A max MeOH 233, 287 and 312 nm (log E 4.29, 4.03 and 3.89), shows 

essentially no change upon addition of hydroxylic base. In dilute hydrochloric acid, however, 

a small bathochromic shift is realized, h man MeOH-HC1 235, 287 and 320 nm (log c 4.30, 3.98 



and 4.00) .  The aforement ioned  U V  spec t rum i n  methanol  is p a r t i c u l a r l y  s i g n i f i c a n t  s i n c e  i t  

h e l p s  e l i m i n a t e  from c o n s i d e r a t i o n  a l t e r n a t e  s t r u c t u r e  2 i n  which t h e  methylenediony s u b s t i t u e n t  

i s  l o c a t e d  s t  C- l l and  C-12. Such a s p e c i e s  would ev idence  a spec t rum i n c o r p o r a t i n g  a maximum 

between 260 and 263 nm,3'5 a f e a t u r e  which i s  c o n s p i c u o u s l y  a b s e n t  i n  t h e  spectrum o f  t h e  

i e a l a t e d  p roduc t  2. 6  

Treatment  o f  Z w i t h  sodium borohydr ide  i n  e t h a n o l  and ch lo roform (5:1 v l v )  l e d  t o  r e d u c t i o n  

of t h e  ketone f u n c t i o n  and f o r m a t i o n  of t h e  amorphous d i h y d r o  d e r i v a t i v e  4, C21H2307N. The 200 

MHz CDC13 NMR spec t rum f o r  t h i s  compound h a s  been o u t l i n e d  around e x p r e s s i o n  4. S a l i e n t  f e a t u r e s  

a r e  t h e  d o u b l e t  o f  d o u b l e t s  a t  6 6.86 and 7.12 (J = 7.9 Hz) r e p r e s e n t i n g  H-11 and H-12, a s  w e l l  

a s  t h e  one-pro ton  s i n g l e t s  a t  5.51 (H-13) and 5.78 (H-8). Consonant w i t h  t h e  absence  of  ex ten-  

s i v e  c o n j u g a t i o n  i n  d e r i v a t i v e  4, t h e  U V  spec t rum shows a s i m p l e  a b s o r p t i o n  p a t t e r n  w i t h  A msx 

MeOH 209 and 287 nm ( l o g  E 4.56 and 3.86). 
7  

F i n a l l y ,  a c e t y l a t i o n  o f  4 u s i n g  a c e t i c  anhydr ide  i n  p y r i d i n e  a t  room tempera tu re  l e d  t o  

amorphous rnonoacetyl d e r i v a t i v e  5, C23H2508N, hmax MeOH 209,  232 s h  and 287 nm ( l o g  E 4 .67 ,  

4 . 2 1  and 3 . 9 8 ) ,  v max KBr 1740 whose NMR spec t rum a g a i n  i n  CDC13 s o l u t i o n  i n c l u d e s  s 

3-pro ton  s i n g l e t  s t  6 1 .89 due t o  t h e  a c e t y l  methy l ,  a n o t h e r  3 - p r o t o n  s i n g l e t  s t  2.38 r e p r e s e n t -  

i n g  t h e  N-methyl group,  two 3-pro ton  s i n g l e t s  a t  3 .88 and 3.90 f o r  t h e  two methoxyls ,  and a 

1 - p r o t o n  s i n g l e t  a t  5.72 r e p r e s e n t i n g  H-8. The two methylenedioxy p r o t o n s  a p p e a r  a s  a c l o s e  

d o u b l e t  of doublets a t  6 5.97 and 6.02 (J = 1.5 Hz),  w h i l e  t h e  f o u r  a r o m a t i c  p r o t o n s  and H-13 
gem 

form a complex a b s o r p t i o n  p a t t e r n  between 6.71 and 6.96.8 '9  

A p o s s i b l e  mechanism f o r  t h e  f o r m a t i o n  of photo p roduc t  2 would invo lve  i n i t i a l  o x i d a t i v e  

f i s s i o n  of t h e  C-8 t o  C-14 bond of ( - ) - fumar ic ine  (l) t o  f u r n i s h  iminium s a l t  6 which cou ld  

r e a d i l y  i somer ize  t o  enamine L. F u r t h e r  o x i d a t i o n  would then  l e a d  t o  k e t o  iminium s a l t  8 which 

can h y d r a t e  and c y c l i z e  t o  2. 

The racemic  pho to  p roduc t  2 shou ld  be compared w i t h ,  and i s  s t r u c t u r a l l y  c l o s e  t o ,  t h e  

s e c o b e r b i n e  a l k a l o i d s  e ) - h y p e c o r i n e  (9) and ( i ) - h y ~ e c o r i n i n e  (lo). It i s  a l s o  worth p o i n t i n g  

o u t  t h a t  even though two d i a s t e r e o m e r s  are p o s s i b l e  f o r  a s t r u c t u r e  of type  2,  o n l y  one was 

a c t u a l l y  o b t a i n e d .  
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