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A GENERAL SYNTHESIS OF 6-H-PYRIDO[4,3-b]CARSAZOLE ALKALOIDS 

R. Bryan Miller* and Thomas Pkrock 

~par~nt of Chemistry, University of California, Davis, California 95616 

A general and versatile synthesis of the 6-H-pyrido[4,3-bfcanbarole alkaloid ellipti- Sumnary. 

tine is described; the approach employs the coupling of an acetanilide with a brdmaisoquinoline 

followed by heterocyclic ring formation to give ellipticine. 

Recently several members of the 6-H-Ryrido[4,3-blcarbazole class of alka'foids, notably 

elljpti~ine (Jf and 9-~tho~ellipticine (21, have shown significant anticancer activity.' As 

a result, a great deal of interest has been generated in synthetic approaches to these alkaloids.' 

Unfortunately most of these approaches do not allow easy access to a wide variety of derivatives 

and thus the need for a general and versatile synthetic approach is still present. 

In an attempt to maximize versatility, our analysis of the problem indicated that ring A 

and the isoquinoline portion (rings C and D) should be kept separate until the latter stages of 

the synthesis. After bonding these two portions together, ring E should be formed in the final 

step. A description of one such approach (see Scheme I) is given in this paper. 
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Scheme I 

The proposed synthesis of ellipticine has three key elements to it: (1) production of 

the proper halogenated isoquinoline, (2) coupling with an appropriate acetanilide, and (3) 

fndole formation by either photolytic or palladium-induced cyclizetion. Synthesis of the 

6-b~~-5,8-di~thyl~soqu~noline3 proceeded along standard lines previously devefoped in our 

laboratories in connection with a general isoquino~ine s~nth~sis.4 This approach is shown in 

Scheme II and has as its key step the ozonolysis of an fndene to give an intermediate home- 

phthalaldehyde which is directly reacted with amnonium hydroxide in a “one pot” procedure to 



give the fully aromatic isaquinoline. 

Scheme Ill 

The next faction In the s~que~~~ was the couplSng of the br~oisoquinoline with an acet- 

anilide which was carriied taut using the ~ldbe~ ~djficat~on of the Ullman~ coupl5ng reaction 

The diarylamide product was then hydrely~ed under acidic. conditions to give the desired 6- 

aniline-5.8-dimethyiis0qufnoline3 (see ScMme XII). 

The fast step of the sequence involved indoSe cycl~~at~on OF the awl ~soqui~~li~~ amfne 

tc give ellipticSne. Initially ~hoto~h~ice~ cyclization was investigated. It was known that 

d~ary~~in~s gave ~ar4a~~l~s upon ~~~t~lysisb and in fact a mdel study was carried out-to In- 
sure that the dieted substitution would not be a ptwbl {see Scheme IV). Thus Z-anilino-p- 

xylene3 was photolyred to give 2,5-dimethylcarbazole3 in excellent yield. ~for~u~at~l~ When 

6-Plnilino-5,8-dimethyi;isoquinofine was photolyzed no e~~ipt~~~ne was observed.7 A Control 

experiment showed that ellipticine was photochemically unstable to the reaction conditions 
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needed for significant amounts of the amine to begin to disappear. Thus it is not clear that 

even if ellfpticine were formed during the photolysis reaction it wrld have been detected. 

Next indole cyclization was attempted using palladium acetate. This approach proved to 

be successful although the yields were not outstanding. It was found that the anilinoisoqulno- 

line could be cyclized using one or two equivalents of palladium acetate in a tr3fluoroacetic 

acid, acetic acid solvent system. 
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Although the yield of the final step is only moderate, the overall yield of ellipticine3 

is competitive with other synthetic approaches and should allow preparation of a large number 

of derivatives. 
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