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A FASCINATING SYNTHESIS  O F  OLIVACINE 
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T h e  tumour-inhibiting a lkaloid  ol ivacine (11) has  been  s y n t h e s i s e d  

by a r e a c t i o n  of indole with 4-(I-bramoethyl)-3-bromomethyl-2- 

methylpyridine (10). 

2 
The indole a lkaloid  ol ivacine (11) h a s  much i n t e r e s t  from the pharmacological  

2 

3 
and biogenet ic  points of v iew,  and the  tota l  s y n t h e s e s  of ol ivacine a n d  the  s i m i l a r  

a lkaloid  e l l ip t ic ine have been  r e p o r t e d  b y  many g roups  .4 W e  have invest igated a 

s imple  s y n t h e s i s  of ol ivacine (11) a n d  h e r e  wish to  r e p o r t  one-step s y n t h e s i s  of 

11 from indole. 

F i r s t l y ,  we examined the  reg iose lec t iv i ty  of the  r e a c t i o n  of indole with 3,4-di- 

hromomethylpyridine (2) hydrobromide.  Ref luxing 3.4-dihydroxymethylpyridine 

m5 i n  4 8  46 hydrobromic ac id  f o r  1 h r  gave 3.4-dibromomethylpyridine (2) hydro- 

b romide ,  which w a s ,  without pur i f i ca t ion ,  t r e a t e d  with indole in boi l ing dimethyl- 

forrnamide f o r  10 min to  a f f o r d  only the  dehydrogenated 6H-pyrido[4,3-b]carbaaole 

0 
(3) ,  mop .  284 - 286 (lit. , 5  285 - 286'), i n  15 $ yield .  The u.v.  s p e c t r u m  was 

ident ical  with tha t  of a n  authent ic  s a m p l e ,  but d i f fe ren t  from tha t  of l0H-pyrido- 

[4 ,3 -b lca rbazo le  (4).6 Thus  we found this  r e a c t i o n  p roceeded  reg iose lec t ive ly  to  

form an olivacine-type compound. With this  finding i n  hand,  we t r i e d  a s y n t h e s i s  

of ol ivacine by th i s  method . 



Cyanation of 3-methoxymethyl-2-methylpyridine-1-oxide (5)7 with potassium 

c y a n ~ d e  in the p r e s e n c e  of dimethyl sulphate  gave a  mixture of the 4-cyano- 

1  
compound (6).  in 20 % yjeld,  m.p. 43.5 - 44.5' [vmax (CHC13) 2225 cm- , 6 

( C D C I ~ )  7.27 ( d ,  J 5 H z ,  C5 - H ) ,  8 .48 ( d ,  J 5 Ha ,  C6 - H)] and the 6-cyano- 

i somer  (7) in 30 '$ yie ld ,  m.p. 64 .5  - 65.5O [umax ( C H C I ~ )  2235 .m-l, 6(CIJCl3) 

7 .30 and 7.62 (each d ,  J 8 Ha .  C 5  - H and C4 - H)] ,  whlch w e r e  e a s i l y  s e p a r a t e d  

by s i l i c a  gel chromatography.  G r i g n a r d  reac t ion  of 6  with methylmagnesium bromide 

in e t h e r  afforded 4-acetylpyridine ( a ) ,  b .p .  77  - 79' (4  mm Hg), in 60.5 % yield 

[urnax (cHCl3)  1700 cm-l, 6 (CDC13) 2.36 (3H,  s ,  COMe)]. which was reduced  

with sodium borohydride i n  methanol to furnish 4-(I-hydroxyethyl)-3-methaxy- 

methyl-2-methylpyridine (9) in quant i ta t ive y i e l d ,  m.p. 101 - 102' [6 (CDCI ) 1.26 
3 

( 3 ~ ,  d ,  5_ 6 Ha ,  CH_~CHOH) and 4.88 ( l ~ ,  q ,  J 6 H z ,  C H ~ C H _ O H ) ] .  

Refluxing this  alcohol (9) m 47 % hydrobromic acid f o r  1.5 h r  gave the c o r r e s -  

ponding dibromide ( lo ) ,  which w a s ,  without isolation and purif lcat ion,  condensed 

with indole by heatmg to a f fo rd  olivacine (111, m/e 246 (M'), m.p.>3000, (lit.,, 
8  

m.p. 318 - 324') as  yellow needles  in 30 % yield a f t e r  purif lcat ion by s i l i c a  gel 

chromatography a n d  rec rys ta l l l sa t ion  from methanol. The  u.v. 
8 

[hmax (MeOH) 
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9 375, 329, 314, 292, 287, 276, and 2381 and i . r .  spectra of this product were 

identical with those of  authentic sample. 
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