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Abstract - The t r i~arbon~lehromium(0)  complex E effect ively  s t ab i l i zed  t h e  

very r eac t ive  dihydropyridine system during one carbon inser t ion.  Release 

of the  complex allowed cyc l i r a t ion  t o  the pyridocarbazole product 13 which 

was elaborated t o  ol ivacine 1 and guatambuine 2. 

The pyridocarbazole a lkaloids ,  including ol ivacine 1 and guatambuine 2, have received considerable 

i n t e r e s t  as e r e s u l t  of t h e i r  anti-tumour a ~ t i v i t ~ ~ - ~ .  Numerous syntheses of representa t ives  o f  

t h i s  family of a lka lo ids  have been reported5-20, and several routes employed cyc l i r a t ion  of 

pyridyl-substituted indoles t o  generate t h e  l i n e a r  pyridocarbarale skeleton although the  y ie lds  

have general ly  been low. Our i n t e r e s t  i n  the  s t a b i l i z a t i o n  and use of very r eac t ive  dihydro- 

pyridine s y s t e m ~ ~ . ~ ~  led u s  t o  investigate t h e  u t i l i t y  of triearbonylchr~mium(0) complexes (eg. 8) 

i n  the  synthesis  of na tu ra l  products. Here, t h e  complex L w a s  intended t o  provide a nucleophilie 

cen t re  a t  t h e  indole- 3- ~ o s i t i o n  and a masked enamine (dihydropyridine) f o r  the  introduction of 

a one carbon u n i t  and subsequent cyc l i r a t ion  t o  the  pyridocarbazole skeleton. 

Condensation c >f 4, readi ly  derived from indq 3, with 4 -ace ty l~yr id ine  gave 5 which was readi ly  - 
hydrolysed t o  518.22. ~ e a c t i o n  ~ i t h  iodomethane produced the s a l t  I i n  high yie ld .  Reduction of 

<.. 
7 with sodium borohydride and of t h e  r e su l t ing  d i h y d r a ~ ~ r i d i n e ,  i n  the  usual manner2', - 
gave t h e  t r i~arbon~lchromium(0)  complex 8 (mp 64-65'; umx 3420, 1941, 1866, 1821; Amax 218, 

398) i n  55% y ie ld  (Scheme 1).  

For Pa r t  I V ,  see reference 1. 



The complex 8 reacted with t h e  Vilsmeier s a l t  from DNP and POC13 t o  give an intermediate (&. 9) 

which on treatment with pyridine gave a mixture of yellow products (%. 11; &. 2 +g+g). 

Subeequent react ion with sodium borohydride gave 1-desmethylguatambuine 12 (mp 274-276'; v malt 

scheme I. 

3220. 1613; Amax 232, 238, 248, 259, 287, 297, 326, 340) i n  89% y ie ld  f rom8.  Al ternat ively ,  

dehydrogenation of t h e  crude mixture (%. 11) using PdIC a t  300' gave a mixture of t h e  s a l t  13 

(60% from &) and t h e  pyridine de r iva t ive  2 (10% from 8 ) .  The former was eas i ly  demethylated t o  

14 using triphenylphoaphine in DNP or HMPA (Schene 2) .  Methyllithium; i n  dry THF, reacted with - 

14 and subsequent oxidation of t h e  dihydropyridine intermediate with iodine gave ol ivaeineZ3 1 i n  - 

54% yield.  Reaction of & w i t h  iodomethaae and reduction with sodium borohydride gave (t) guatam- 

buine 2. 

Chromium tr icarbonyl  complexing provided a good method f a r  s t a b i l i z i n g  very r eac t ive  dihydropyri- 

dines. Reaction with pyridine released t h e  dihydropyridine from t h e  complex, allowing cycl izat ion 

and subsequent e laborat ion of t h e  pyridocarharole skele ton i n  a synthesis  of o l ivac ine  and (L) 

guatambuine. 
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scheme 2. 
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