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The NNR chemica l  s h i f t  d i f f e r e n c e s  o f  p r o t o n s  

a t  Clga and CB and t h e  methy l  p r o t o n s  a t  Clg 

o f  &- and --fused l0 , l l - d ioxygena ted  

13 -methy l te t rahyd rop ro toberbe r ines  are discussed. 

The r e l a t i v e  s tereochemis t ry  of 13 -ms thy l t e t rahyd rop ro to -  

b e r b s r i n e s  has been a s t a b l i s h e d  by a  study o f  t h e i r  NNR 

The chemica l  s h i f t  o f  t h e  CIS-CH3 group i n  

compounds w i t h  m - f u s e d  r i n g s  B/C and a  & - o r i e n t s t i o n  of 

p r o t o n s  a t  CI3 and C13a i s  between & 0.90-1.00 w h i l e  i t  i s  near 

S 1.40-1.50 i n  those w i t h  *-fused r i n g s  B/C and a  trans- 
o r i e n t a  i o n  of' t h e  protons.  I t  has a l s o  bean observed t h a t  i n  

t h e  NflR s p e c t r a  o f  --fused 9,lO-dioxygenatad 13-methy l te t ra-  

hydroprotoberber inas t h e  C8-protons appear as an A0 q u a r t e t  w i t h  

a  l a r g a  chemica l  s h i f t  d i f fe rence,whi le  i n  t h a  cor responding 

c i a  q u i n o l i z i d i n e s  t h e  s h i f t  d i f f a r e n c e  i s  ~ m a l l e r ~ ' ~ .  No - 
mention however has been made about 10, l l -d ioxygenated 13-methyl- 

t e t r a h y d r o p r o t o b e r b e r i n e s .  Recent ly Cuahman & =l-.5 have p o i n t e d  

o u t  t h a t  t h e  CB p r o t o n s  o f  t h e  B/C &-fused l0 , l l - d ioxygena ted  



t e t r a h y d r o p r o t o b e r b e r i n e  1 a p p e a r e d  a s  two d o u b l e t s  ( 3 ~ 1 6  H Z )  a t  

& 3.73 and 4.22, w i t h  t h e  h i g h e r  f i e l d  d o u b l e t  o v e r l a p p i n g  t h e  

s i g n a l  f o r  C,3a p r o t o n .  I n  c o n t r a s t ,  t h e  C8 p r o t o n s  o f  g 

( a - q u i n o l i z i d i n e )  were a s s i g n e d  t o  a  b road  s i n g l e t  which 

appea red  a t  6 3.72. 

Our s t u d y  of  t h e  9 0  RHz NRR s p e c t r a  o f  compounds 3 t o  8 

(Tab l e  I )  shows t h a t  i n  t h e  1 0 , l l - d i o x y g e n a t e d  15 -me thy l t e t r ahyd ro -  

p r o t o b e r b e r i n s e  t h e  CB p r o t o n s  a r e  o b s e r v e d  as a n  A 8  q u a r t e t  i n  

a l l  c a s e s  i r r e s p e c t i v e  o f  whe the r  t h e  B/C r i n g  f u s i o n  is cis o r  

6 t r a n s  . A s c r u t i n y  o f  t h e  d a t a  i n  T a b l e  I end T a b l e  I1 l e a d s  t o  - 
t h e  f u r t h e r  c o n c l u s i o n  t h a t  t h e  c e n t r e  o f  t h e  A8 q u a r t e t  a p p e a r s  

r e l a t i v e l y  f u r t h e r  d o w n f i e l d  i n  a l l  c a s e s  of  c i s - q u i n o l i z i d i n e s  
* 

compared t o  t h e  m - q u i n o l i z i d i n e s  by a b o u t  0.15-0.20 ppm . 
I n  t h e  1 0 , l l - d i o x y g e n a t e d  compounds t h e  s i g n a l s  o f  t h e  C8 p r o t o n s  

a r e  s e p a r a t e d  from e a c h o t h e r b y  a b o u t  0.45-0.48 ppm i n  t h e  cis 

and 0.40-0.48 ppm i n  t h e  t r a n s - q u i n o l i z i d i n e e ,  w h i l e  t h e  

c o r r e s p o n d i n g  v a l u e s  i n  9 , lO-oxygenated compounds a r e  0.13-0.18 

and 0.55-0.72. 

* The d i f f e r e n c e  i s  somewhat d rna l le r  (0.07 ppm) f o r  compounds 7 h 8, 



9. R, = R  - C H 3  - 2  
(Reso coryda l ine )  

11 R, = C H 5 ;  RZ+R2 - = CH2 
( T h a l i c t r i f o l i n e )  

13  R1+R1 = CH2; R2 = CH3 - 
(Reso t h a l i c t r i c a v i n e )  

1 0  R 1 - R 2 = C H 3  - 
(Corydaline)  

12 R1 = CH3; R2+R2 = CH2 - 
(Cavidine)  

14 R1+R1 = C H  - 2;  R2 = CH3 
(T h a l f c t r i c e v i n e )  



Another p o i n t  wor th  ment ion ing i s  t h e  chemical  s h i f t  of t h e  

angu la r  p r o t o n  a t  C13e. Kametani and coworkers7 have s t u d i e d  t h e  

NNR spec t ra  o f  a  number o f  I - s u b s t i t u t e d  t e t r a h y d r o p r o t o b e r b s r i n e s  

and have shown t h a t  t h e  angu la r  p r o t o n  o f  a  t r a n s - q u i n o l i z i d i n e  

resonates u p f i e l d  from & 3.80, whereas i n  t h e  case o f  a  cis- 
q u i n o l i z i d i n e  t h i s  s i g n a l  i s  observed d o w n f i e l d  from & 3.80. 

T h i s  o b s e r v a t i o n  was a l s o  made i n  t h e  NNR spec t ra  o f  ceseadine 

8  
( i n  CDC13 as w e l l  as  i n  C6D6) . T h i s  does no t  seem t o  be t h e  case 

f o r  13-methy l te t rehydropro toberber inas . .  The t a b l e s  show t h a t  t h e  

C,3a p r o t o n  i n  these compounds g e n e r a l l y  appears around S 3.70. 

Noteworthy i s  t h e  f a c t  t h a t  i n  each p a i r t h e  CIJe p r o t o n  of t h e  

t r a n s - q u i n o l i z i d i n a  appears a t  lower  f i e l d  t h a n  i n  t h e  cor responding - 
c i s - q u i n o l i z i d i n e .  - 

The most c o n s i s t e n t  and dramatic d i f f e r e n c e s  between t h e  2- 
end t r a n s - q u i n o l i z i d i n e  s e r i e s  a r e  seen o n l y  f o r  t h e  chemica l  

s h i f t s  of t h e  methy l  groups a t  C13. Thus t h e  va lues range f rom 

& 1.43 t o  1.48 f o r  t h e  cis- and from 6 0.88 t o  0.99 f o r  t h e  

t rans -se r ies ,  showing a  d i f f e r e n c e  o f  about 0.5 ppm. - 
Besed on these observa t ions  we conclude t h a t  t h e  assignment 

o f  s tereochemis t ry  o f  t h e  B/C r i n g  f u s i o n  i n  10, l l -d ioxygenated 

1 3 - m e t h y l t e t r a h y d r o p r o t o b e r b e r i n e s  shou ld  be made on t h e  b e e i s  

o f  t h e  chemica l  s h i f t s  o f  t h e  CI3 methy l  doub le ts  only,  which 

cou ld  be f u r t h e r  e t rengthaned by an i n s p e c t i o n  o f  t h e  chemica l  

s h i f t s  f o r  t h e  C8 protons.  
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