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Absrract: A cyclfzation reaction that provides access to the cyclopent(b]indole ring system is reported. 

The stereochemlcal course of the reaction suggests the intermediacy of a 3,3disubstituted indolenine. 

The electrophilic substitution of 3-substituted indoles usually occurs at C-2.1 In 1967, Jackson and Smith 

proposed that this reaction proceeds via the formation of a 3,3_dlsubstffuted indolenine followed by a Wagner- 

Meerwein-like 1,2 shift.2 Later, Casnati reported that direct alkyfatton of a 3-alkylindole at C-2 can effectively compete 

with formation of the 3.3-dialkyl indofenine. s In this Letter, we report a cyclfuation reactiin that sheds lit on this 

question, in that the two mechanisms-direct alkylatlon versus the indolenine pathway-predii differing stereochemical 

results. 

In the course of synthetic studies directed towards lysergic acid, we prepared alcohol 1 in optiiBy active form from 

D-tryptophati (Scheme 1). Attempted mesylation of 1 yielded instead the trlcyclfc cycbpent[b]indole 3.5 

Scheme 1 
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a. ClCOsEt, aq NaOH, 1 h. b. LiAIH4, THF, A. 24 h. c. CH&ZiCOsr-Bu, MeOH, 4 10 h. d. MCI, EtsN, CH2Cls, rt, 2.5 h. 

Interestingly, 3 was devoid of optical activii. Although this result cannot be explained by cycliiatiin occurring & 

direct attack at C-2, it is consistent wlth Jackson and Smith’s mechanism for electrophiltc substHutiin. In this case, one 

must invoke the intermediacy of a 4membered rings Splmlndolenine 4 (Scheme 2) which possesses a minor plane and 

is hence achiral. It is noteworthy that racemizatbn occurs by the conversion of two non-equivalent groups in the stattff 

material into equivalent ones, rather than by reaction at the stereocenter ttseff. The immediate precursor to 4 in this 

reaction is not known; the mesylate may be directly attacfced by the indole ring, or may undergo prior attack by the 

exocycrc tertiary amine to give a transient aziridinium cation. 
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Scheme 2 
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These resuits suggest that the primary pathway for afkyfation of 3-substituted indoles invokes 3,3disubstiied 

indolenines. Direct attack at C-2 is likely only wtth highty reactive substrates, such as allyiii and beruytii hatides or 

indotes with electron-rich substituents. Our cyctiiation atso provides access to the cycfopem[b)indole ring system under 

mild and neutral reaction conditions. This ring system is part of the skeletal framework in a number of natural products, 

including the tremorgenic indole diterpene alkaloids and the anti-implantation monoterpene indole alkaloid 

yuehchukene. 
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