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C-Z-SIDE CHAIN MODIFICATION OF 2-METHYL-3-ALKYLINDOLES 

VIA 3-METHYLTHIOINDOLENINES: A NEW APPROACH TO PYRROL0[1,2-a]INDOLES 
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A strategy for side chain alkylation of 2-methyl-3-alkylindoles, involving deprotonation of 
3-methylthioindolenines, derived from 2-methyl-3-alkylindoles by reaction with methane 
sulfenyl chloride, reaction with carbon electrophiles and reduction, is outlined and applied to the 
synthesis of pyrrolo[1,2-a] indoles. 

We have recently reported a strategy for the C-2-side chain alkylation of 2-methyl-3-alkyl- 

indoles 1 involving deprotonation, alkylation and reduction of 3-methoxyindolenines 2a (see Scheme 

1) which provided a route to 2,3_dialkylindoles not readily available by more direct methods.I 

Some years ago, Gassman and co-workers reported the preparation of 3-methylthioindolenines 2b as 

intermediates in a novel synthesis of indoles from anilines.2 The possibility that side chain 

alkylation of 3-methylthioindolenines might not only complement our approach to synthetic 

elaboration of indoles via 3-methoxyindolenines 2a but also usefully extend the scope of the 

tiassman synthesis of indoles, prompted us to explore the synthesis and chemistry of 

3-methylthioindolenines 2b. We have found that 2,3_dialkylindoles react readily with methane- 

sulfenyl chloride to give the corresponding 3-methylthioindolenines 2b in excellent yield.3 We 

report herein a variety of carbon-carbon bond forming reactions involving 3-methylthioindolenines 

and mild selective reduction of the products to yield C-2 side chain modified indoles. 
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ethyl bromoacetate gave a mixture of C-acylation, 15, and C-alkylation, 16a, products in a 24:76 

ratio. With methyl chloroacetate, in which the ester group reactivity iS enhanced and $2 

reactivity of the halide diminished relative to that expected for ethyl bromoacetate, only 17, the 

product of C-acylation, was observed. With t-butyl bromoacetate, in which the ester group 

reactivity is diminished or with ethyl iodoacetate in which the 5~2 reactivity of the halide is 

enhanced, only 18 or 16 the product of C-alkylation was obtained. Reduction of the ester 16 with 

mercaptoacetic acid yielded the indole 19a (65% overall yield from 5a ). Cyclization of 19a was 

effected by heating with excess potassium carbonate in refluxing DMF for 30 minutes to 

yield 20a (80% yield) which could be reduced to 21a directly with borane/THF (98% yield). The 

pyrrolo [1,2-a]indole 21a was also available by reduction of the ester 19a to the alcohol 22a (85% 

yield) followed by tosylation and base catalyzed cyclization (45% yield).7 
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The substituted system 20b had been prepared previously by Kametani and coworkers8 from the 

aniline 23 in thirteen steps ( 0.2% overall yield). Using the strategy outlined above, the 

indole 5b, prepared by a Bischler-type reaction of the aniline 23, was converted via 19b to 20b in 

four steps (24% overall yield from the aniline 23 ). 
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The availability of a substantial quantity of 20b by this route makes further studies aimed at 

the conversion of this system to mitomycins and related compounds feasible and illustrates the 

potential value of side chain alkylation of 3-methylthioindolenines. 
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