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PHENYLLITHIUM-INDUCED REARRANGEMENT OF N-METHYLTETRAHYDROBERBERINIllM SALTS 

and 
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I n  t h e  presence of phenyl l i th ium o r  l i th ium a l a n a t e ,  dZ- 

N-methyltetrahydroberberinium s a l t s  underwent rearrangement t o  

N-methyl-7,8-dimethoxy-1,2,3,4-tetrahydroisoquinoline-3-spiro- 

1'-5*,6'-methylenedioxyindane (V). The s t r u c t u r e  of V h a s  

been proven by chemical and s p e c t r a l  means. 

Although severa l  l i g h t -  and base-induced rearrangements of the  p h e n o l i c  

protoberberinium s a l t s  i n t o  t h e  ocha tens ine  type a l k a l o i d s  (VIII-X) were 

t h e  non-phenolic  protoberberinium s a l t s  were q u i t e  s t a b l e  t o  

t h e s e  r e a g e n t s .  

When dZ-N-methyltetrahydroberberinium s a l t s  were t r e a t e d  wi th  ~ h e n y l l i t h i u m  

under  Stevens rearrangement condi t ions  a t e r t i a r y  base  (V), mp 1 1 7 - 1 1 8 ~ ,  was 

ob ta ined  by alumina c o l u m  chromatogriphy (12-25% y i e l d ) .  Compound V showed 

t h e  composition CZ1HZ3OqN, which was e s t a b l i s h e d  by mass s p e c t r a l  (MI 353) and 

e lementa l  ana lyses6 ,  and gave a p i c r a t e ,  mp 237.238' (decomp.), C27H26011Nq. 

V revea led  absorp t ion  maxima i n  t h e  uv spectrum a t  230 nm ( s h .  c 13170) and 287 
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nm (E 5830) showing t h e  presence  of t h e  t e t r a h y d r o i s o q u i n o l i n e  nuc leus .  The nmr 

spectrum (CDC1 1 showed s i g n a l s  a t  6 2 .26 ( s ,  >N-CH3), 2.85 (m, 4H, methylenes) ,  
3  

3.30 (m, 4H, methylenes) ,  3 . 8 3  ( s ,  2  x -OCH3), 5 .77  ( s ,  -0-CH2-0-), 6 .41 ( s ,  

benzene HI, 6.56 ( s ,  benzene H) and 6.78 ppm (8,  2  x benzene H I .  V r e a d i l y  

r e a c t e d  with methyl i o d i d e  o r  dimethyl  s u l f a t e  t o  y i e l d  a  dimethyl q u a r t e m a r y  

s a l t ,  amorphous s o l i d  (VI, X = I  o r  S04CH3). 

The q u a r t e r n a r y  s a l t  (VI) an t rea tment  with c a u s t i c  a l k a l i n e  s o l u t i o n  a f forded  

a  s i n g l e  methine base  (VII ) ,  mp 118-119', C22H250qN. Compound VII showed an 

7 
absorp t ion  maximum a t  298 nm (E 17200) which resembled t h a t  of a  s t i l b e n e  . The 

nmr spectrum of V I I  showed two m u l t i p l e t s  (each 2H) a t  ca 2 .5  and 2.8 ppm, and 

a t r i p l e t  (IH, J=1 .5  Hz) a t  6 .68 ppm which i n d i c a t e d  t h e  presence  of  t h e  benzyl i -  

deneindane s t r u c t u r e ,  and a  p a i r  of double t s  (each lH, 5.1.4 Hz) a t  3.63 and 3.70 

ppm ass ignable  t o  an aminomethyl group. The methine base  (VIII on t rea tment  wi th  

methyl i o d i d e  a f forded  a q u a r t e r n a r y  i o d i d e ,  which was u n r e a c t i v e  t o  c a u s t i c  

a l k a l i n e  s o l u t i o n  under v a r i o u s  c o n d i t i o n s .  

In t h e  l i g h t  of t h e s e  r e s u l t s  t h e  s t r u c t u r e  o f  compound V was ass igned  t o  

b e  N-methyl-7,8-dimethoxy-1,2,3,4-tetrahydroisoquinoline-3-soiro-l'-5',6'- 

methylenedioxyindane. 

Compound V was also o b t a i n a b l e  i n  maximally 62.4% y i e l d ,  t o g e t h e r  with 

t e t r a h y d r o b e r b e r i n e  ( I j 8 ,  on r e f l u x i n g  of N-methyltetrahydroberbe~inium i o d i d e  

(11) o r  t h e  methosu l fa te  (111) with l i t h i u m  a l a n a t e  i n  t e t r a h y d r o f u r a n .  

9  
Since t h i s  rearrangement may conform t o  t h e  SNi mechanism , t h e  conformation 

of t h e  p roduc t  is  i n e v i t a b l y  shown a s  V .  
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