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w- The f i r s t  synthesis of 4-demethoxycarbazomycin i s  described; the  key s tep  

i s  the  cyc loadd i t i on  us ing a 3 -v iny l i ndo le  equivalent and dimethyl  acetylenedicarboxy- 

l a t e  as the  dienophi le.  

I n t e r e s t  i n  the  chemistry o f  carbazoles and r e l a t e d  annelated systems i s  increas ing cont inuously 

as some of these compounds, both n a t u r a l l y  occur r ing  and syn the t i c  2-5, e x h i b i t  phys io log ica l  

a c t i v i t y .  The [4 + 21-cycloaddi t ion t o  2- and 3-vinyl indoles has proved t o  be a s y n t h e t i c a l l y  e f f i -  

c i e n t  concept f o r  the  cons t ruc t i on  o f  s e l e c t i v e l y  funct ional ized carbazole de r i va t i ves  because 

cyc loadd i t i on  react ions  w i t h  v iny l -heterocyc les  g i ve  condensed heterocycles w i t h  s u b s t i t u t i o n  

pat terns  which are n o t  accessible so d i r e c t l y  and elegant ly by o the r  routes 1'6'7. 

O f  the  newer carbazole a l ka lo ids ,  we were i n te res ted  i n  the t o t a l  syntheses o f  the  a n t i b i o t i c a l l y  

a c t i v e  carbazomycins A (3 and B (2) 5, which have not ye t  been rea l i zed ,  us ing the D ie ls -A lder  

r e a c t i o n  as a key step. 

l a  R = M e  

I b  R = H  

E = COOMe 

We now repo r t  on the f i r s t  r e a l i z a t i o n  of t h i s  s t ra tegy,  i n i t i a l l y  f o r  the  prepara t ion  O f  the t i t l e  

compound, 4-demethoxycarbazomycin (5) .  

The N-protected indole-3-carboxaldehyde 1 was converted i n  good y i e l d  t o  the  ( g I ) - 3 - v i n y l i n d o l e s  2 
(60 and 20% y i e l d s )  by a W i t t i g  react ion .  F i n a l l y ,  the r e a c t i v e  enoph i le  3 was subjected t o  

cyc loadd i t i on  w i t h  dimethyl  acetylenedicarboxylate as the C4 synthon; under the  thermal cond i t ions  

p r e v a i l i n g  (dehydrogenating D ie ls -A lder  react ion)  the t r i s u b s t i t u t e d  carbazole 5 was formed prefe- 

r e n t i a l l y .  As a s i de  react ion ,  e l im ina t i on  of methanol followed the [1,31-H s h i f t  t o  g ive  the 



demethoxy d e r i v a t i v e  of 5 (15% y i e l d ) .  The s tep  4 + 5 was d r i ven  t o  completion by dehydrogenation 

of the reac t i on  mix ture  us ing  c h l o r a n i l  ( y i e l d  of 5: 28%). The method descr ibed i n  Ref. l1 appeared 

t o  be s u i t a b l e  f o r  conversion of t h e  es te r  func t ions  i n  5 t o  methyl groups and was a l so  achieved 

f o r  p h t h a l i c  acid.  F i r s t l y ,  the d i e s t e r  ?was hydrolyzed w i t h  sirmltaneous cleavage of the pro tec-  

t i n g  group and the free d i ca rboxy l i c  ac id  obtained was separated by column chromatography on s i l i c a  

gel (petroleum e t h e r l e t h y l  acetate).  F i n a l l y ,  bo th  ca rboxy l i c  ac id  funct ions were reduced us ing  

t r i c h l o r o s i l a n e  l1 t o  g i ve  the product d i r e c t l y  ( y i e l d  o f  d i ca rboxy l i c  ac id  t o  5 step: 15%). 

The compounds 3, 5, and 6 were i s o l a t e d  by MPLC (petroleum e t h e r l e t h y l  aceta te) .  The c o n s t i t u t i o n s  

of these compounds and t h a t  o f  the  d i ca rboxy l i c  ac id  der ived from 5 were e luc ida ted  by mass and 400 

12 MHz 'H-NMR spectrometr ic methods . 

Studies on the a p p l i c a t i o n  o f  t h i s  cyc loadd i t i on  s t ra tegy  t o  the  syntheses of 3-demethoxycarbazo- 

mycin and carbazomycin A (9 i n  which the corresponding methoxy subs t i t u ted  3-v iny l indo les  are t o  

be used as educts a re  i n  progress. 
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