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Comparison of the  "C NMR spect ra  of a  v inca leukob las t ine  d e r i v a t i v e  and 

a  syn the t i c  C(16') epimer system y i e l d s  carbon s h i f t  parameters d iagnos t i c  of 

the  stereochemistry o f  the  s i t e  o f  attachment between the i n d o l e  and i n d o l i n e  

po r t i ons  o f  v i nca leukob las t i ne - l i ke  substances. 

The med ic ina l l y  important,  s t r u c t u r a l l y  complex i ndo le - i ndo l i ne  a l k a l o i d s  v inca leukob las t ine  

(VLB) ( l a )  and v i n c r i s t i n e  are members o f  a  l a r g e  group of n a t u r a l  bases o f  "d imer i c '  na ture  -- 
encompassing monomeric a l k a l o i d  u n i t s  of the  Aspidosperma and t h e  16',21'-E-Iboga types bonded 

t o  each o the r  by a  C(10)-C(16') l inkage.2  The r e l a t i v e  conf igura t ion  o f  t h i s  bond i s  of g rea t  

s i gn i f i cance  i n  t h e  s t r u c t u r e  ana l ys i s  o f  new a l k a l o i d s  and o f  syn the t i c  products of coup l ing  of 

two monomeric moie t ies  en r o u t e  t o  the  "d imer ic "  a l k a l o i d s  o r  t h e i r  r e l a t i v e s .  The complete "C 

NMR ana lys is  o f  v inca leukob las t ine  ( l a ) ,  l e u r o s i d i n e  ( l b )  and l eu ros ine  ( t c ) l  i n  concert  w i t h  the  -- -- 
spec t ra l  da ta  repor ted i n  t h i s  comnunication f o r  15',20n -anhydrodeacetylvincaleukoblastine (Ad) , '  
15',20'-anhydro-16'-isovincaleukoblastine (2 ) ,  v i ndo l i ne  (3a )6  and deace ty l v i ndo l i ne  (3b) revea l  a  - -- -- 
simple, emp i r i ca l ,  chemical sh i f t -based diagnosis o f  t h e  C(16') conf igurat ion. '  

The chemical s h i f t  assignment of i d ,  2  and 3b (Table I )  f o l l ows  from t h e  e a r l i e r  work on -- - -- 
la-c '  and 3a.6 The pe r tu rba t i on  of the  r i n g  D '  carbon s h i f t s  due t o  the  i n t r o d u c t i o n  of the  -- - -- 
A ' ~ ' - ~ ~ ~  l i nkage  i s  i n  consonance w i t h  the  6 values of a1 ky l -3-p iper ide ine3 and cleavaminee models. 



c, 15'a,20'a-oxido, R = Ac 
d ,  A151-20' , R = H  - 
Table I. Carbon Shifts of 15',201-Anhydrodeacetyl-VLB, 15',20'-Anhydro-16'-iso-VLB, 
*"--- - 

Vindoline and Deacetylvindolinea 

3b Id 2 3a b -- -" " "- Id -- 2 - 
C(2') 130.7 
C(3') 45.9 
C(5') 52.1' 
C(6') 25.9 
C(7') 117.1 
C(8') 129.1 
C(9') 118.1 
C(lO1) 122.0 
C(11') 118.6 
C(12') 110.2 
C(13') 134.6 
C(14') 32.9 
C(15') 123.6 
C(16') 55.3 
C(17') 34.2 
C(18') 12.2 
C(19') 27.6 
C(201) 139.8 
C(21') 54.2' 
C-0 174.4 
OMe 52.1 

AC Me 21.0 20.8 
a In parts per million downfield from TMS: 6(TMS) = 6(CDU3) + 76.9 ppm. From reference 6. 
c'd'e'f 6 values with like superscripts may be reversed. 
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The "C NMR spectra o f  substances o f  VLB-like C(16')  conf igura t ion  ( la -d)  show t h a t  the "- - 
resonances o f  the  azacyclononane r i n g  carbons C(3 ' ) ,  C(5') .  C(6')  and C(17 ' )  d i sp lay  3-6 ppm 

v a r i a t i o n s  r e f l e c t i n g  changes i n  the  conformat ional  d i s p o s i t i o n  o f  t h e  l a rge  r i n g  induced by the  

p i p e r i d i n e  r i n g  subst i tuents .  I n  con t ras t  the  resonances of the  i ndo le  and i n d o l i n e  moie t ies  are 

i n s e n s i t i v e  t o  these changes. 

Comparison of the  C(16')-epimers I d  and 2 revea l  dramat ic s h i f t  d i f f e rences  f o r  C(16 ' )  and -- - 
i t s  aromat ic neighbors C(9), C(10). C(11). C(2')  and C(7'). I n  view o f  the  above observat ions 

these di f ferences r e f l e c t  the  C(16') s t e r e o c h e m i ~ t r y . ~ ~ ' ~  Thus the s h i f t  pa t t e rn  shown i n  Table 

I1 may be a use fu l  c r i t e r i o n  f o r  t h e  determinat ion  o f  t h e  stereochemistry o f  the  quaternary, 

na tu ra l  o r  syn the t i c  coup l ing  s i t e .  

Table 11. Carbon S h i f t  Di f ferences ----- "- 

C(10) 120.4 120.4 120.4 120.9 126.0 5.3 * 0.3 

C(11) 157.8 157.6 157.6 157.6 156.0 -1.7 * 0.1 

C(2 ' )  130.9 130.7 130.7 130.7 134 .3~  3.5 + 0.1 

C(7')  115.9 116.7 116.7 117.1 111.1 -5.4 + 0.6 

C(16') 55.3 55.4 55.3 55.3 53.1d -2.2 i 0.1 
a 

I n  pa r t s  per  m i l l i o n  downf ie ld  from TMS: 6(TMS) = 6(CDCea) + 76.9 ppm. A6 = 6(2)  - 
[6( la )  -- + 6 ( l b )  -- + 6 ( l c )  + 6( ld ) ] /4 .  A l t e r n a t i v e l y  t h i s  s h i f t  i s  134.6 ppm. ~ l t e r n a t i v e l y  t h i s  -- -- 
s h i f t  i s  52.6 ppm. 
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