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C 4 0 0  MHz IH MMR STUDY OF F O U R  B A S I C  RESERPINE  A L K A L O I D S  
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Introduction 

I ; i t h  t i l e  e n o r m o u s  p t .og i . rss  i n  '1; N:,lR ~ n s t t ' u m e n t a t i o n  a n d  t e c h r l i q ~ l e s  d u r i n g  L l l e  

p a s t  :ew y e a r s ,  ~t i s  u i t e n  p o i s ! b l e  t o  r c c a g n i z r  i n d i v i d u a l  p r o t c n s  i n  t h e  

s ~ e c t r j  o f  e v e 1 1  c m p l ~ c n t e d  m o l ~ c u l e s .  I n  t i l e  p r e s e n t  c o r n m ~ n i c a t i o n  ' l e  d e s c r l - r  

t h e  r e s u l t s  o b i . a i n e d  i n  a 400  P,Hr ''1 1!MR s t l r d y  o i  ttlr f o u r  b a 5 i r  r e 3 e r p i r l t  

a l k a l o i d s  , r e s e r p i n e  1, r - e s c i n r r a m i n e  2 ,  m e t h y l  r r i e r p s t e  2 a n d  d e s ~ r p i d l n e  i. 
F o r  earlier f r a g i n e ~ ~ t a r y  ' H  NMR d a t a  o n  t h e  r e s e r p ~ n e  a l l i d l o i d s  o n d e r  i n v e s t l g a t ~ o n  

s e e  R e f ,  1 .  

1 R l  =OMe, R 2  = 3 , 4 , 5 - t r i r n f t h o x y b e n z o y l  - 
2 R 1  = OMe, R 2  : 3 , 4 , 5  - t r ~ r n e t h a x y c i n n o r n o y l  - 
3 R,=OMe, R 2 = H  - 
4 R1  = H. R 2  = 3 . 4 . 5 -  t r imethoxybenzoy l  - 



S t e r e o c h e m i c a l  c o n s i d e r a t i o n s  

T h e  g e n e r a l l y  a c c e p t e d  c o n f i g u r a t i o n  f o r  t h e  f o u r  r e s e r p i n e  a l k a l o i d s  u n d e r  

i n v e s t i g a t i o n  i s  r e p r e s e n t e d  i n  f o r m u l a e  1 - 4.' H o w e v e r ,  t h e  s t e r e o c h e m i c a l  

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

p o s s i b l e .  C o n s i d e r i n g  as  a  f i r s t  a p p r o x i m a t i o n  o n l y  t h e  c o n f o r m a t i o n s  w h e r e  t h e  

C r i n g  i s  i n  t h e  h a l f - c h a i r  f o r m  a n d  t h e  D  a n d  E r i n g s  i n  t h e  c h a i r  f o r m ,  t h r e e  

c o n f o r m a t i a n s  ( a ,  - b, 5) ( S c h e m e  I ) ,  d u e  t o  & - d e c a l i n  t y p e  r i n g  ~ n t e r c o n v e r s i o n  

a n d  n i t r o g e n  i n v e r s i ~ n , ~ . ~  a r e  i n  t h e o r y  p o s s i b l e .  

b - 

S c h e m e  1 

R e s u l t s  a n d  D i s c u s s i o n  

A p p l ~ c a t i o n  o f  t h e  n o r m a l  c o n s e c u t ~ v e  s i n g l e  a n d  m u l t i - l i n e  d e c o u p l i n g  t e c h n i q u e s  

p e r m i t t e d  a l l  t h e  p r o t o n s  i n  t h e  f o u r  r e s e r p i n e  a l k a l o i d s  1 - 4 t o  b e  d , i c o v e r e d  

a n d  t h e  c o u p l i n g  c o n s t a n t s  p r e s e n t e d  i n  T a b l e  1 t o  b e  d e t e r m i n e d .  A s  f a r  as  we 

k n o w ,  t h i s  i s  t h e  f i r s t  t i m e  s u c h  t l a s  b e e n  a c h i e v e d  i n  t h e  r e s e r p i n e  s e r i e s .  

T h e  c o u p l i n g  c o n s t a n t s  f o u n d  ( T a b l e  1 )  a n d  t h e  d l h e d r a l  a n g l e s  i n  d i f f e r e n t  

H - C - C - H  s y s t e m s ,  m e a s u r e d  w i t h  t h e  a i d  o f  D r e i d i n g  m o d e l s ,  f o r  t h e  t h r e r  c o n f o r -  

m a t i o r 1 8  u n d e r  c o n s i d e r a t i o n ,  c l e a r l y  s u p p o r t  t h e  s t r o n g  p r e p o n d e r a n c e  3 f  c o n -  

f o r m e r  ! i n  w h i c h  a l l  t h r e e  r i n g  E s u b s t i t u t i e n t s  a r e  e r j u a t o r i a l .  T h i s  1 s  i n  

g o o d  a g r e e m e n t  w i t h  e a r l i e r  s t e r e o c h e m i c a l   suggestion^."^ T n e  c o n t r i b u t i o i r  11 

c o n f o r m e r  5 i s  v e r y  s m a l l  a n d  t h a t  o f  c o n f o r m ? r  b c a n  b e  c o n s i d e r e d  n ~ g l i g i b l e .  
- 

I t  h a s  b e e n  s h o w n 5  t h a t  t h e  irans d i e q u a t o r i a l  j u n c t u r e  (c. C a n d  D r i n g s  o f  

c o n f o r m e r  - c )  o f  q u i n o l i i i n e  i t s e l f  i s  1 0 . 9  k J / m o l  ( 2 . 6  k c a l / m o l )  m o r e  s t a b l e  

t h a n  t h e  j u n c t u r e  lc. C a n d  D  r i n g s  o f  c o n f o r m e r  b ) .  
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T a b l e  1 .  ' H  NMR d a t a  o f  t h e  f o u r  reserpine a l k a l o i d s  1 - 4. 

Chemical s h i f t s  
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T a b l e  1 .  c o n t i n u e s  

C o u p l i n g  c o n s t a n t s  

= 3 Hz; J 3,140 = Hz; '50,6a =7 Hz; J50,68 < 1 Hz; J50,6a = 12 Hz; 1: J3,14a 

'6a.68 = l 6  Hz; J14e,140 = 14 Hz: J14u,15 = 3 HZ; J140,15 = 14 Hz; J I5,?6= 5 HZ; 

J ~ ~ , ~ ~  = 3 Hz; J16,17 = 12 Hz; J17,18 = 9 Hz; J18,1gu = 5 Hz; J18,198 = 12 Hz; 

J19u,19B = 1 H Z  Jlga,20 = 4 Hz; J1gB,20 = 12 Hz; JZ0,2la = 2 HZ; 520 ,218 = 

Hz; '2la.210 = 12 HZ. 

= 3 Hz; J3,14R 1: J3,14a = 5 Hz; J5a,6a = 7 HZ; J5a,6B < 1 Hz; J50,6u = 12 HZ; 

J6a,6B = 16 Hz; J14a,14R = 14 Hz: J14a,15 = Hz; '140,15 = 14 Hz; J15,16 = 5 Hz; 

J15,20 = 3 Hz; J16,17 = 12 Hz; J17,18 = 9 Hz; J18,19a = 5 Hz; J18,190 = 12 HZ; 

J19u,19~ = 12 H z ;  Jlga,20 = 4 Hz; J190,20 = 12 Hz; J20,21a = 2 Hz; JZ0,21R = 

4 Hz; J 2 1 u , 2 1 B  = 12 Hz. 

3 :  J3,140 = '3,140 = 5 Hz; J5u,6a = 7 HZ; J5a,6B i 1 Hz; J58,60 = 12 Hz; 

= 14 Hz; J14a,,5 J6a,60 = l 6  H z; J14a,14p = Hz; J14~,15 = 14 Hz; J 1 5 , 1 6 =  5 Hz; 

'15,20 = 3 Hz; J16,17 = 12 Hz; Jlgo,20 = 4 HZ; J20,21a 1 2 HZ; J20,21fl = 4 Hz; 

J ~ l a . ~ l ~  = l 2  Hz. 

= 5 Hz; J5u,6u 4: J3,14a = J3,148 = 7 HZ; J5a,6B < 1 Hz; J 5B,6a = 12 Hz; 

J 6a,6~ = l 6  Hz' J14a,140 = 14 HZ: J14a,15 = 3 H z :  J14B,15 = 14 Hz;  J15,16= 5 H z ;  

J15,20 = 3 Hz; J16,17 = 12 Hz; J17,18 = 9 Hz; = 5 HZ; J18,1g8 = 12 Hz; 

Jlga,19~ = 12 HZ; J ~ ~ ~ , ~ ~  = 4 HZ; J ~ ~ ~ , ~ ~  = 12 HZ; J ~ ~ , ~ ~ ~  = 2 HZ: J ~ ~ , ~ ~ ~  = 

4 Hz; JZla,21B = 12 HZ. 

S p e c t r a  w e r e  r u n  i n  C 0 C l 3  a t  400 MHz. V a l u e s  a r e  i n  ppm ( T M S  = 0), s ,  s i n g l e t ,  

d, d o u b l e t ,  m, m u l t i p l e t ,  b r ,  b r o a d .  T h e  s a m p l e  t e n p e r a t u r e s  u s e d  w e r e  20'~ f o r  

c o m p o u n d s  1, 2,  a n d  4, a n d  56'~ f o r  c o m p o u n d  3. T h e  c o u p l i n g  c o n s t a n t  b e t w e e n  

t h e  c i n n a m i c  p r o t o n s  ( -  CH = CH - 1  i n  c o m p o u n d  2 i s  17 Hz. T h e  c o u p l i n g  c o n s t a n t s  - 

b e t w e e n  t h e  a r o m a t i c  p r o t o n s  a r e  n o t  i n c l u d e d .  
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S u p p l e m e n t a r y  e v i d e n c e  f o r  t h e  p r e p o n d e r a n c e  of conformer is furnished by the 

H - 3  chemical s h i f t s  ( T a b l e  

T h e  IH NMR d a t a  p r e s e n t e d  should b e  useful i n  t h e  determination o f  similar 

r e s e r p i n e  a l k a l o i d  s t r u c t u r e s .  W e  w o u l d  u n d e r l i n e ,  h o w e v e r ,  that caution is 

n e e d e d  i n  t h e  a p p l i c a t i o n  3 f  t h e  p r e s e n t  r e s u l t s  to t h e  isoreserpine s e r i e s  

w h e r e  t h e  conformational c o n d i t i o n s  a r e  v e r y  different. 
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