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Abstract

New methods in the synthesis of Indole derivatives
Homayuon Taheri Amlashi

The indole moiety is probably the most well-known heterocycle, a common and important

feature of a variety of natural products and medicinal agents. Compounds carrying the indole
residue, exhibiting antibacterial and antifungal activities, have been extensively reported.
Mitomycins are natural indole antibiotics that also have anticancer activities. Spirocyclo-
oxindoles, of synthetic or natural origin, have a range of biological activities. As part of a
synthetlc chemistry project we have been focusing on the “synthesis of novel spirocyclo-
oxindoles.
In this line, we envisioned that the 3-Hydroxy—3-phenacy1 -2-oxindole, which is readily
prepared from addition of acetophenone on Isatin, could react with the 1:1 adduct of
triphenylphosphine-alkyl propiolate via an intramolecular Wittig reaction to produce new
spirooxindoles. However, spectral data were not consistent with the spiro-oxindole structures
expected for the products. Detailed inspection of the spectral data has revealed that all the
products have the structure of substituted 2-oxo-1H-benzazepine. Thus, 3-hydroxy-3-
phenacyl-2-oxindole was reacted with triphenylphosphine and an alkyl propiolate to produce
some novel benzazepines at room temperature. Although in this reaction triphenylphosphine
remains unconsumed but no products could be obtained in the absence of triphenylphosphine.
On the basis of these observations we have proposed a reasonable mechanism through which
the postulated transient phosphorane ylide prefers to add to the amidic carbonyl group over
the ketonic carbonyl one. An explanation for this preference is also mentioned in this
dissertation. The generality of the method has been proved by synthesis of several derivatives
of the products (8 samples). Many substances that include the benzazepine moiety possess
useful properties. Therefor, it seems timely to develop new syntheses of functionally
substituted benzazepines. The present work proposes a new method for constructing the
benzazepine systems which we anticipate to have interesting biological effects.

Ionic liquids which have been widely used as green solvents, are suitable for a range of
organic reactions and provide possibilities such as control of product distribution, enhanced
rate and/or reactivity and ease of product recovery. Coupling of indole and isatin has been one
of the first aims of pioneer chemists. We introduce here an elegant novel method for that aim
using N,N,N', N'-tetramethylguanidinium triflate as a new catalyst and an ionic liquid-solvent.
The method has the advantages of; ease of product recovery, not using toxic heavy metal
elements, haveing high yields of products and unlike the previously reported methods solely
produces the monoindolyloxindoles.

Key words: Ionic liquid, synthesis, Isatin, Indole, benzazepines, 3-indolyloxindole.
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' By product
¥ Chloramphenicol
" Auto oxidation
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' Laurent & Erdman
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' Isatis

: Calanth discolor LINDL
Melosatin

* Methoxy phenylpentyl isatin

° Melochia tomentosa

" Coal tar
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