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A b s t r a c t  - Readily a c c e s s i b l e  11-ketopyrido[4,3-b]carbazole 

d e r i v a t i v e s  3a ,b  have been used as c e n t r a l  i n t e rmed ia te s  f o r  t h e  - 
s y n t h e s i s  of 6 - m e t h y l e l l i p t i c i n e  and 6-methylol ivacme.  

Considerable  i n t e r e s t  c e n t r e s  around t h e  pyr idocarbazole  a l k a l o i d s  e l l i p t i c i n e  and 

o l i v a c i n e ,  i n  view of t h e i r  r e p o r t e d  antiturnour a c t i v i t y l a - d .  Although a  number of 

2a-e syn theses  f o r  these  a l k a l o i d s  have been r e p o r t e d  t o  d a t e  , a convenient  approach 

t o  t h e  p a r e n t  compounds and t h e i r  d e r i v a t i v e s ,  s t a r t i n g  from r e a d l l y  a v a i l a b l e  mate- 

r i a l s ,  has been l ack ing .  I n  t h i s  communication we p r e s e n t  t h e  s y n t h e s i s  of both  6- 

m e t h y l e l l l p t i c i n e  (1) and 6-methylolivacine (2)  v i a  a gene ra l  s y n t h e s i s  of t h e  

3  pyr idocarbazole  s k e l e t o n  which has  been repor t ed  by us e a r l i e r  . 
A s  a p a r t  of a  broader  s tudy  of t h e  a p p l i c a t i o n  of t h e  r e a c t i o n  of e s t e r  a-anions 

with N-alkylated n i c o t i n i c  a c i d  d e r i v a t i v e s  t o  t h e  s y n t h e s ~ s  of polynuclear  h e t e r o  

c y c l e s ,  we have r e c e n t l y  r epor t ed  t h e  syn theses  of d , l - se sban lne4  and t h e  pyrido- 

3  ca rbazo le  d e r i v a t i v e  2 . The convers lon of 2 t o  t h e  corresponding e l l i p t i c i n e  

d e r i v a t i v e  1 and t h e  p r e p a r a t i o n  of t h e  analogous p r e c u r s o r  (z), and i ts t r a n s -  

formation t o  t h e  r e l a t e d  o l i v a c i n e  system ( L ) ,  constituted worthwhile s y n t h e t i c  

t a r g e t s .  

The convers lon of 2 t o  1 could  be  achieved v l a  two r o u t e s  (Scheme A ) .  Reaction of 

3a wi th  CH3MgI (excess ,  THF, r e f l u x )  l e d  d i r e c t l y  t o  t h e  format ion of 6-methyl- - 

e l l l p t i c i n e  (40%) i n  one p r a c t i c a l  s t e p .  The r e a c t i o n  presumably proceeds v i a  i n -  

'a t e rmed la te  4, which undergoes a  f r agmenta t ion ,  invo lv ing  l o s s  of OMgI, mediated 

by a t t a c k  of t h e  Grignard r e a g e n t  (excess)  on t h e  e s t e r  carbonyl .  An a l t e r n a t e  

mechanism cou ld  invo lve  an analogous f ragmenta t ion of a  l a c t o n e ,  formed by i n t r a -  

molecular r e a c t l o "  between t h e  i n c i p i e n t  a lkoxide  anion - genera ted  by i n i t l a l  

Grignard a t t a c k  - and t h e  e s t e r  group. 
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S c h e m e  A 
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The second r o u t e  involved t h e  t rea tment  of 2 with  Ph3P=CH2 ( 2  e q . ) ,  whereupon t h e  

exo-methylene d e r i v a t i v e  5 was ob ta ined  i n  good y i e l d  ( 6 5 % ) .  Hydrolys is  of 2 
(KOH/EtOH/H20, r e f l u x )  c l e a n l y  y ie lded  1 a s  a c r y s t a l l i n e  compound, m.p. 211-212' 

( 6 0 % ) .  Relevant s p e c t r a l  d a t a  on 5% and 16 a t t e s t e d  t o  t h e i r  s t r u c t u r e s .  1t should 

be emphasized t h a t  both  r o u t e s  a r e  capable  of v a r i a t i o n  and t h a t  2 can se rve  a s  a 

c e n t r a l  i n t e rmed ia te  f o r  t h e  s y n t h e s i s  of d i v e r s e  e l l i p t i c l n e  analogues .  

The 6-methylolivacine p recur so r  (z) was prepared v i a  t h e  sequence of r e a c t i o n s  

descr ibed i n  Scheme B. Thls sequence s t a r t s  wi th  t h e  known indo ly lp rop ion lc  e s t e r  

6  (Scheme B) and f o l l o w s t h e  s t e p s  6 -r + 3 + E, i n  a  manner analoqous t o  t h a t  - 

descr ibed p rev ious ly  f o r  t h e  s y n t h e s i s  of 3. The only  d i f f e r e n c e  i s  r e p r e s e n t e d b y  

t h e  use of 2-methylnicotinyl c h l o r i d e  h y d r o c l ~ l o r i d r ,  i n  p l ace  of the  n l c o t i n y l  

c h l o r i d e  hydrochlor ide  s a l t .  The s t r u c t u r e s  of in t e rmed ia te s  2 and 8, and compound 

3b (rn.p. 165-167'). were a s s igned  on t h e  b a s i s  of t h e i r  s p e c t r a l  da ta7 .  The k e t o  - 
e s t e r  was conver ted  t o  2 ( 5 7 % ) .  I" one practical s t e p ,  by r e a c t l o n  wi th  excess  

of RedAl. I t  is  assumed t h a t  a hydroxy compound (9)  is  i n i t i a l l y  formed, which i s  

f u r t h e r  reduced and decomposed (perhaps  v i a  a  l a c t o n e )  t o  2 under t h e  r e a c t i o n  

cond i t ions .  The product  2 i s  a  c r y s t a l l i n e  compound, m.p. 228-229", which e x h i b i t e d  

'H NMR s p e c t r a l  da ta8  c o n s i s t e n t  wi th  t h e  ass igned s t r u c t u r e .  

The scope o f  t h e  convers ion of  in t e rmed ia te s  of type  3 t o  e l l i p t l c i n e  and o l l v a c i n e  

d e r i v a t i v e s  i s  b e m g  a c t i v e l y  i n v e s t l y a t e d .  



HETEROCYCLES, Vol 19, No 12, 1982 

REFERENCES 

1. ( a )  M. S a i n s b u r y ,  S y n t h e s i s ,  1 9 7 7 ,  ,,%, 4 3 7 ;  ( b )  G.A. C o r d e l l ,  " T h e  A l k a l o i d s " ,  

Ed.  R.H.F. M a n s k e ,  A c a d e m i c  P r e s s  1 9 7 9 ,  V o l  X V I I ,  p .  3 4 4 ;  ( c )  A.  A h o n d ,  A. C a v e ,  

T.A. C o n n o r s .  L.K. D a l t o n ,  N. D a t - X u o n g ,  M. H a y a r t ,  F .  le  G o f f i c ,  A. G o u y e t t e ,  

M.M. J a n o t ,  C. K a n - F a n ,  G. M a t h e ,  J .  l e  Man, J .  M i e t ,  J. M i e t ,  J .  P o i s s o n ,  

P .  P o t i e r  a n d  T .  S e v e n e t ,  B i o m e d i c i n e ,  1 9 7 4 ,  &, 1 0 1 ;  ( d )  N. D a t - X u o n g ,  C. G o s s ,  

C .  P a o l e t t i  a n d  J . B .  l e  P e c q ,  Compt .  R e n d . ,  1 9 7 3 ,  m, 2 2 8 9 .  

2 . W  3. B e r g m a n  a n d  G. G o o n e w a r d e n a ,  A c t a  Chem. S c a n d . .  B ,  1 9 8 0 ,  a, 7 6 3 ;  (b) 

D. Dolman a n d  M. S a i n s b u r y ,  T e t r a h e d r o n  L e t t e r s ,  1 9 8 1 ,  2 1 1 9 ;  i c )  W.R. A s c h c r o f t ,  

M.G. B e a l  a n d  J . A .  J o u l e ,  J . C . S .  Chem. Commun., 1 9 8 1 ,  9 9 4 ;  ( d )  R. B e s s e l i e v r e  a n d  

H.-P. H u s s o n ,  T e t r a h e d r o n ,  1 9 8 1 ,  a, 2 4 1 ;  (el J . P .  K u t n e y ,  M. N o d a ,  N.G. L e w i s ,  

B.  M o n t e i r o ,  D. M o s t o w i c z  a n d  B.R. W o r t h ,  H e t e r o c y c l e s ,  1 9 8 1 ,  &, 1 4 6 9  a n d  

r e f e r e n c e s  c i t e d  t h e r e i n .  

3 .  M.J. W a n n e r ,  G . J .  Koomen a n d  U.K. P a n d i t ,  H e t e r o c y c l e s ,  1 9 8 2 ,  a, 5 9 .  

4. M.J. W a n n e r ,  G . J .  Koomen a n d  U.K. P a n d i t ,  w., 1 9 8 1 ,  , 3 7 7 .  

5 .  5: U n s t a b l e  011 ( 6 5 % ) ;  I R  (CHC13) : 1 7 2 5 ,  1 6 1 5 ,  1 5 9 0  c m - I .  'H NMR (CDC13) : 6 1 . 0 8  

( t ,  J = 7 ,  C H ~ ) ;  1 . 9 0  ( s ,  C H 3 ) ;  3 . 6 7  ( s ,  N-CH3); 4 . 1 2  (m, C H 2 ) ;  5 . 9 8  ( ~ , = C H ) ;  

6 . 0 2  ( s ,  =CH) ; 7 . 3 - 7 . 5  (m, C 4 , 7 , 8  and - H ) ;  8 . 0 8  ( d ,  J = 8 ,  ClO-H); 8 . 5 3  ( d ,  J = 6 ,  

C3-H) ; 9 . 3 2  ( s ,  C, -H) . 
6 .  1: M.p.:  211-212 '  ( 6 0 % ) ;  I R  (CHC13) :  1 5 9 5 ,  1 4 7 0  an-'. 'H NMR (CDC13):  6 3 . 0 0  ( s ,  

5-CH3) ; 3 . 1 4  ( s ,  - C 3 ;  4 . 0 8  ( s ,  PI-CH3) ; 7 . 3 0  ( t ,  J = 8 ,  C8-H/Cg-H); 7 . 3 8  ( d ,  

8 . 4 6  ( d ,  J = 7 ,  C3-H) ; 9 . 6 4  ( s ,  C1-HI. MS (M+)  2 6 0 . 1 3 0 7 ;  C a l c d .  f o r  C18N16N2: 

7. (a) 1: 011 ( 3 0 % ) ;  I R  ( C H C l 3 ) :  1 7 3 0 ,  1 6 2 0 ,  1 5 8 0  Cm-l. 'H NMR (CDC13) :  6 1 . 2 5  i t ,  

J = 7 .  CH3) ; 1 . 6 6  i d ,  J=7 ,  CH3) ; 2 . 5 3  ( s ,  CH3) ; 3 . 7 6  ( s ,  N-CH ; 4 . 2 5  (q, J = 7 ,  3  

CH2) ;  5 . 0 5  ( q ,  J = 7 ,  C H ) ;  6 . 5 - 7 . 5  (m, a r y l p r o t o n s  + p y r i d i n e  C5-H) ;  7 . 7 0  ( d x d ,  

J = 7 ,  J = 1 . 5 ,  p y r i d i n e  C4-H) ;  8 . 6 6  ( d x d ,  J = 5 ,  J = 1 . 5 ,  p y r i d i n e  C6-HI.  

( b )  8: M.p.:  1 7 4 - 1 7 7 '  ( 6 0 % ) ;  I R  (CHC13) :  1 7 4 0 ,  1 6 5 5 ,  1 6 1 5  cm-'. 'H NMR (CDC13):  

6 1 . 1 6  ( t ,  J = 7 ,  CH3) ;  2 . 1 0  (54 ,  CH3):  3 . 5 0  ( s ,  CH3) ; 3 . 8 6  ( s ,  N-CH3); 4 . 2 8  (q, 

J = 7 ,  CH2) ; 6 . 3 2  ( s ,  Q-CH2) ; 7 . 3 - 7 . 5  (m, 8H-Ar) ; 8 . 2 2  ( d ,  J = 7 ,  Cq-H) ; 8 . 4 1  (m, 

CIO-HI; 9 . 9 8  ( d ,  J = 7 ,  C3-H). 

( c )  &: M.p.: 1 6 5 - 1 7 6 '  ( 8 1 % ) .  I R  (CHC13):  1 7 3 0 ,  1 6 4 0 ,  1 5 7 0  cm-'. 'H NMR (CDC13) :  

6 1 . 0 6  (t, J=7, CH3);  1 . 9 5  i s ,  C H 3 ) ;  3 . 2 2  ( s ,  CH3) ; 3 . 7 8  ( s ,  N-CH3) ; 4 . 1 7  (q, 

J = 7 ,  CH2) ; 7 . 3 5  ( d ,  J = 6 ,  C4-H) ; 7 . 4 0  (m, 3H-Ar) ; 8 . 4 5  (m, ClO-H) ; 8 . 6 3  ( d ,  J = 6 ,  

C3-H) . 

8 .  2: M.P.: 2 2 8 - 2 2 9 '  ( 5 7 % ) .  I R  (CHC13) : 1 6 2 5  ( s h ) ,  1 6 0 0  c m - l .  'H NMR (CDC13) :  



6 2 . 8 1  ( s ,  1-CH3) ; 2 . 9 8  ( 5 ,  5-CH ) ; 3 . 8 6  ( s ,  N-CH3) ; 7 . 1 5 - 7 . 3 5  (m, C8 and 9-H) ; 3 

7.49 ( 6 ,  J = 8 ,  C7-H);  7 . 6 3  ( d ,  J 4 . 5 ,  Cq-H) ;  8 . 0 6  ( d ,  J=8, ClO-H); 8 . 3 2  ( d ,  J=6.5,  

C3-H) ; 8 . 3 9  ( 8 ,  Cl l -HI .  Ms. (M+) 2 6 0 . 1 3 0 2 ;  C a l c d .  f o r  C18H16N2: 2 6 0 . 1 3 0 1 .  
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