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m - T i ~ c  synthesis o f  lhree pulyrnetharycarba~,oics ,  key intcrnmedialcs fo r  

the synthesis of new 6 ~ ~ p y r i d o [ 4 . 3 ~ ~ ] c a r b n z o I e s S  is described. The  icquired 3 -  

formyl funclion, or its precursor, is inlroduccd ihroogh threc diffcicnl 

strategies. Tlic validily of these carbarolcs for tllc synlliesis o f  clliplicines and 

olivacines is dernonslraled by lhc efficient synthesis of the new 7 .8 .9~  

l r i m e l h o x y e l l i p l i c i n c .  

In 1981, we r eponed l  the synlhesis of 8 .9 .10- i r imelhoryei l ip i ic i~~e ( l a )  using a mcthad based 

on a ' 'type D" roule.2 in which the D ring is lasl to bc formed from a suilnbly subslilutcd 

c a r b u o l e .  In our case this was the  3-forrnyl derivative and isoquinoline annulatins was 

ac l~ icved  by ou r  modif ied P o m e r a n z - F r i t s c h  p r a c c d u r c . ]  Many divcrse syntheses of 6 H -  

pyiido(4.3-blcarbazoles, such as  e l l ip t ic ine  ( l b )  and d i v a c i n e  ( I c )  are now k n ~ w n ~ , ~  

including a small number  for 9-tnclhoxyelliplicine ( I d )  and P~mclhoryo l ivac ine  ( l e ) 5  but 

none o f  these a l lernat ivc  routes has  pinvcd appl icable  lo any d i  or t r imethoryla lcd 

derivatives. Such compounds are, liowever, now of psrlicular interesl because of lhe known 

tbcrapculic use o f  2-methyl-9-hydroryellipticinium acela te  ( 2 )  and the hypothesis lhvl lhc 

ring A quinone imine part-slructure (3) is a significant faclor in ila mli-lumour 

We now rcparl that Lhc type D synthesis, based an the Cranwcll and Saxton is capable or 

wider development. Thus we havc obtained the lhree 3-subslilulcd carbazolcs (4b ) .  (411) and 

( 9 ) .  kcy inlcrmcdialcs in lhc synthesis of novcl po lymelhory~6H~pyr idoI4 ,3~b]c~rbazoIcs  (111, 

( l g )  and (111). This  work significantly c i l ends  thc small range of polyrnclhoxy subsliluled 

ellipticines (and olivacincs) accessible to cilher 3-aldehydcs or 3-nilrilcs can act as 



prccuisors o f  lhc pyrido ring. We h a w  convcrlcd lhe carbarnlealdcliyde (4b). ~ the 

inlcrrnediates shown, in to  the navel t r imctho iyc l l ip t ic ine ( I f )  

~ , 6 , 7 - ~ r i m c t h o r ~ i n d o l c ~  c o n d e n s e d c f ~ w i l h  hcrane-2.5~diooe to givc the csrbarolc (43)  mp 1 7 7 ~  

1 7 8 0 C  (529%). Vi lsrneier l o rmy la l i on  o f  wh ich  gave the 3-lnrmyl-6,7.8-lri~netI~~~y~arhaz~Ie 

(4b ) .  m p  202-203°C (95%) without the necd l o r  chrunialography. The aldchydc ( 4 b )  wi th  

a n ~ i n o a c c l v l d e h ~ d e  d i c thy l  acctal gave the unstable S c h i l r s  base ( 4 c )  which was d i rcc l ly  

liydrogenatcd to the amine (4d)  without isolation. This was immcdiak ly  convcrted to the slahle 

su lphona~nide (5) .  m p  162~1650C [ 5 8 %  f rom thc formylcarbazolc (41,)j. Trealmenl or  lhc lauer 

w i t h  d i i u t c  hydrochlor ic  acid i n  rc f lux ing d io ran  gave,  s l l e r  m i l d  alkal i t le work-up, the 

v i r tua l ly  purc  R,9.1O- l i imet l~oiyel l ip l i~ in i1~m toluene-p-sulphinule i n  61% y i c l d  

Evidencc for thc intcrmediatc (6) was obtained when thc cyclisation 01 ( 5 )  was carried out i n  

dimethyl su lphoi ide i n  an nmr  tube at tcmpcratures increasing l rom 20° I n  7S°C over 4 hours. 
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Thc  intcrmcdiatc  N-tosyl-1.2-dihydrocllipticine ( 6 )  was lormcd, (maximally ca. 80% ol 

compounds prcsent) as shown by proton nmr spcctroscopy. Alkaline treatment of this solurion 

gave the eiiipticinc ( I f )  in virtually quantitative yield. An analytical sample was isolated by 

chromatography as a   ell ow microcrystallinc solid mp 240°C (dec.), "'Iz 336 (Mt). Like its 

isomer ( l a ) ,  ( I f )  rapidly turned brawn in light; bath cllipticines showed comparable weak 

cytotoxic activity; it is noteworthy that isomer ( l a )  had h e m  stored in the dark for almost rcn 

y e a r s .  

The  6 . 8 - d i m e t h o r y c a r b a z o k  ( 4 e ) .  rnp 186- IRhSQC (synthcsised in 62% yield from 5.7- 

d i m e t h o r y i n d o l e ' O  and he rane~2 .5 -d ionc)  on lormylation with N-methyllornianilidc and 

phosphoryl chloride, gave mainly the 5-roimyl derivative (4f). rmp 198-200°C. The reactivity of 

ring A to lormylation, as in the case of 1 , 4 - d i m e r h y l ~ 7 ~ m e t l ~ o ~ y ~ a a b ~ 1 . 0 I e , ' ~  precludes 

subsequent conversion of ( 4 f )  to rhe pyridocarhazalc ( I g )  Brominatiorl of (4e) .  however, 

with pyridinium bromidc  perbromide,  revcrsed t h c  rcgioseiect ivi ty  giving thc 3- 

b romocarbazo le  ( 4 g ) .  mp 172-1730C. as the main product. This enabled access t2  lo the 

corresponding nilrile (41)) a n d  potentially to further intermediates lo 7.9~dimcthoryellipticine 

-______j) 
3 TSCllFYw20~C. 4 days 



A third novel substitution pattern of thc  pyridncarhaaole system is thc 8 , lO~d imc lhory  scrics 

but the  approach t o  1.4-dimcthyl-5,7-dimeth0xy~arbazoIe f rom 4.6-dimethoryindolc  with 

heranc-2.5-dionc was  not  successful ,  only  traces of carbarolc being formed. Go ldbe rg13  

coupl ing o f  3.5-dimethoryacctanilidc with 4-broma-3-methylb~nzonitrilc.~~ hnwevcr, gave the 

c y a n o d i m e t h o r y d i p h e n y l a m i d c  ( 7 )  which was quanlitalivcly hydrolysed to the atnine ( 8 ) .  

Trca tmcn t  o f  this wi th  pal ladium (11) aceta lc  in refluxing acet ic  ac id  afforded the 

cyanocarbasole  (9). a key inlerrncdiate in the synthesis uf 8.10-dimctlloryolivacine (111). 
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