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Spirocyclisation of phytoalexin 1-methoxybrassinin
in the presence of Grignard reagents
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The anti-cancer properties of naturally occurring (2R, 3R)-(–)-1-methoxyspirobrassinol methyl
ether (I ) and their synthetic amino or piperidyl analogues II inspired us to study the synthesis
of new target compounds III with a C—C bond in the 2-position of indole rather than a C—N
or C—O bond (I or II respectively). The goal was achieved via electrophilic–nucleophilic 3,2-di-
functionalisation of 1-methoxybrassinin (IV ) in the presence of bromine and the Grignard reagent
leading to the formation of cis- and trans-C—C analogues of I. Finally, the anti-cancer activities of
the new compounds were measured and compared with I and II in order to show the importance
of a heteroatom in the 2-substituted indole on the anti-cancer activity of spirobrassinols.
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Introduction

Indole phytoalexins are the secondary metabolites
isolated from plants of the Cruciferae family; they
represent an important group of natural compounds
due to their importance in the plant protection (Pe-
dras et al., 2011). Spiroindole phytoalexins represent a
special group of these compounds, wherein the indole
nucleus is spiro-attached to the thiazoline in position
C-3 (Kutschy & Mezencev, 2008). Recently, Kutschy
et al. (2009) designed and synthesised aryl-amino or
piperidyl (Mezencev et al., 2008) analogues II of
1-methoxyspirobrassinol methyl ether (I ) as prospec-
tive anti-cancer compounds (Fig. 1).
The amino analogues II of I were tested for their

cytostatic/cytotoxic activity against selected human
solid tumour and leukaemia cell lines in vitro. Some

of compounds II show a biological activity higher
than/or comparable to cisplatin on Jurkat cells and
they exhibit a higher activity than etoposide on MDA-
MB-231 cells (Kutschy et al., 2009). Logically, these
promising results invite comparison with alkyl or aryl
derivatives of I. For this reason, we describe here the
original syntheses of III and their anti-cancer activity
screening test.

Experimental

General

All commercially available reagents were pur-
chased in the highest available purity from Sigma–
Aldrich (USA), Merck (Germany), or Acros Organics
(Belgium) and used without further purification. Sol-
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