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Abstract

A mechanism of the rearrangement of 5-propargyloxyindoles is proposed and supported by the formation of
a novel tetracyclic indole derivativé2 as the major product in the cyclization of 5-propargyloxytryptopb®|
© 2000 Elsevier Science Ltd. All rights reserved.
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Our work has shown dihydropyrano[3elindole to be a rotationally restricted phenolic replacement
for the 5-hydroxyindole portion in certain agonists for serotonin 5-kEeptors. This structural feature
imparts significant 5-HT versus 5-HT receptor potency and selectivity within a series of tryptamine
analogs: During the course of our efforts to improve the synthesis of a 5-t¢€eptor selective analog
(1) of the neurotransmitter serotonin (Scheme 1, Fig. 1), we explored the use of the rearrangement
of the 5-propargyloxyindol® as a direct means to access the desired pyrane]®@ele framework
exemplified in1.2 While there have been a limited number of reports of this type of transformation with
simple benzene ringsthis reaction had not been generally applied to indblEarthermore, during the
formation of1 from 2, an unusual tetracyclic by-produd®)(as also formed (Scheme 4).

Because of the dearth of reports of this transformation with indoles and hoping to explain the formation
of the unusual produ®, we have embarked on an investigation of the mechanism of the rearrangement of
5-propargyloxyindoles. We endeavor to explain the formatioharid3 and to understand the generality
of the transformation which gave rise 30 This communication summarizes our preliminary results in
this area.

In our original work that gave rise to the unusual tetracyclic indole derivajveharacterization
of the compound by NMR was made difficult because of the presence oN-iterbobenzyloxy
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group (N-Cbz). Thus, the -Cbz group was reduced by LAH to form a crystalline amifecheme
2) which was characterized by a combination of NMR, IR and elemental an&lg#sause of its
highly unusual structure and unexplained formation, we have repregdi@mdX-ray crystallographic
analysis and confirmation. This experimennequivocally confirmed the structure 4fas a unique,
fully conformationally restricted analog of serotonin (Fig. 2).
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The question of whether tetracycBarose from an additional cyclization of pyranoinddlevas

immediately addressed. While the transformatior2 ¢6 the combination ol and3 occurred in three
days in refluxing bromobenzene (156°C, Scheme 1), continued heatin(pafified from the reaction
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and again subjected to bromobenzene reftlid)notafford any additional tetracyclgé Only returnedl

and decomposition were observed in this reaction (Scheme 3). This result leads to the conclusion that,
while 1 and3 may have come from a common intermediate in the reaction mechanism, the unusual
tetracyclic indole3 did notcome from the pyrano[3,8lindole 1.
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This result has led us to a working hypothesis for the reaction mechanism which attempts to explain the
formation of bothl and3 (Scheme 3). In this hypothesized reaction mechanism, the propargyloxyindole
2 undergoes a Claisen rearrangement to afford allsméVost reaction mechanisms used to explain
the propargyloxybenzene analog of this reaction also utilize this as the first step in the process.
Tautomerization obato phenol5b, followed by a [1.5] hydride shift would afford dierg&@ Compound
6 represents the common intermediate for both the pyran@8)@ele 1 and the tetracyclic indol8. A
[3.3] electrocyclic rearrangement 6fwould lead to rearomatization of the indole and to the formation
of the pyranoindold.. Alternatively,6 represents a highly electrophilic Michael acceptor, and the amide
of the -NH-Cbz could add forming. This phenolic olefin is ideally situated for cyclization as previously
described by Evans and Kirl§yThis cyclization would lead to the tetracyclic indole prod8ct

Using this working hypothesis, one would predict that a 5-propargyloxyindole derivative in which
the pendent nucleophile was either more nucleophilic or less sterically encumbered than the amide in
2 would afford a greater proportion of the tetracyclic product analogou feollowing this logic,
tryptophol 10 was prepared using standard indole methodologies (Scheme 4). Heating the a@ohol
in refluxing bromobenzerigfor three days afforded a mixture of the pyranoindblie(14%) and the
tetracyclic indolel2 (36%)8 Clearly in this reaction sequence, a greater proportion of the tetracyclic
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indole was obtained (i.e., >2:12:11] versus<1:2 [3:1]). This result supports our hypothesized reaction
mechanism indicating that the nucleophilicity and/or steric nature of the pendant nucleophile can have a
significant effect on the outcome of this unusual rearrangement. It should be noted that the overall yield
of isolated products (i.e1,2and11, 50%) was lower for the tryptophal0than for the amidé (i.e.,3 and

1, 78%). This demonstrates a weakness in this methodology: the 5-propargyloxyindole derivative and its
products need to be stable to the rather severe reaction conditions (i.e., three days heating at 156°C).
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We continue to prepare 5-propargyloxyindole derivatives that can be used to provide additional insight
into this unusual reaction sequence. Results from these studies will be reported in due course.
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