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COUPLING OF INDOLEACETIC ACID TRIANION OR METHYL INDOLEACETIC ACID DIANION. 

A BIOMIMETIC APPROACH TO INDOLOCARBAZOLE ALKALOIDS. 
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Departnlent of Organic Chemistry, Royal Iilstitute of Technology 
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ABSTRACT: The bisihdolesuccihic acid ester & was obtained as a i&&we of diastereomers by iodiiie pr- 

mated couplh~g of the dianion 3 or via the tria&-2. The diester was converted to the N-beizylinlide g which 

was &datively cyclized to tl~e~dolo[2,3-a]pyrrolo(3~~]carbazole cornpouiid 13. 

The pronouwed physiological activities of indolocarbazole alkaloids have triggered considerable synthetic efforts.1-7 The 

active alkaloids ixlude staurosporiiw (z), which is antihyperteilsive* atid i&bits platelet aggregation,’ aiid the antitlunor 

antibiotic rebeccanlycin (~).‘*i’ 

H 

Although very little is known of the biosynthesis of the indolo[2,3-a]pyrrolo[3,4-clcarbazole skeleton it is reasonable to 

assume that it is derived from hldoleacetic acid or tryptophan moieties. Also, it is likely that the aor the b bond (Fig 1) is the 

first to be biosynthetically foriwxl, as suggested by the coexisteilce of 2 and 2 with 2 in the slime mold Arcyria denudota” 

The formation of the D bond was iwxl by Sarstedt and Winterfeldt i*’ as the first conhective step in their bionlimetic synthesis 

of the staurosporine aglycon. 
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Fig. 1 
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The diester 2 was formed. as a mixture of dl and mem fornls’4-‘G which could easily be separated by crystalliz&m and 

chromatography. Heating s or 2 with benzylamine gave the succinimide s together with small amounts of the bisamide - 

2 (Scheme 2). Oxidation of $J with DDQ afforded the nmleinlide g which previomly has been transformed to g with 

DDQ/p-TsOH. 4.6 By this metEd it was also pcrssible to convert g directly to 2. 
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Similarly, the anhydride &$ was formed from 2 upon treatment with DDQ (Scheme 3). E was converted to g by DDQ 

/p-TsOH, but the transformation required a higher temperature (13O’C) than in the corresponding transformation of 12 to - 

g. Compound 15 could also be directly obtained from 2 (Scheme 3). - 
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3 Scheme 

In summary the indolo[2,3-a]pyrrolo[3,4-c] carbamle skeleton has been synthesized in three efficient steps from readily 

available starting materials. We have thus shown that &dative coupling of anions derived from indoleacetic acid derivatives 

constitutes a viable route to indolocarbazole alkaloids.‘Q 
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