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Asymmetric Synthesis of Novel Structural Mimics of Sulphidoleukotrienes
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An asymmetric synthetic route toward a new class of
structural mimics of the sulphidoleukotrienes has been
developed. The key steps in the overall synthetic sequence
include Sharpless asymmetric epoxidation followed by stereo-
and regioselective opening of the epoxide ring.

Sulphidoleukotrienes LTCy4, LTD4, and LTE4 have recently
been implicated in the pathophysiology of asthma and related
disorders. This finding has sparked considerable interest in the
development of therapeutic agents which would inhibit the
biosynthesis of leukotrienes and/or block their actions at the
target tissue.l-2 Herein we wish to report the initial results of
our investigation aimed at the development of enantioselective
strategies to novel structural mimics of the sulphidoleukotrienes
having antagonistic activity. The series of compounds shown in
Figure 1 has been obtained on the basis of a putative model for
the LTDy4 receptor> which suggests that the active site is
composed of two adjacent hydrophilic sites capable of binding
to similar groups in the substrate, and a hydrophobic site which
can accommodate the lipophilic tail of the leukotriene molecule.
In general, similar features are shared by most of the
leukotriene antagonists developed thus far.! It should be noted
that the quinolinylmethoxy moiety, which is intended to mimic
the lipophilic region of LTDy4 in our proposed series, has also
been found to increase the potency of some early leukotriene
antagonists.# In addition, there have been reports suggesting
that this functionality contributes to inhibition of the 5-
lipoxygenase (5-1.O) enzyme which is directly responsible for
the biosynthesis of sulphidoleukotrienes.5-¢ Indeed, compounds
possessing dual activity as leukotriene antagonists and 5-LO
inhibitors are known.”
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Figure 1.

Our initial goal was to construct the meta-substituted
derivative 1 having the same absolute stereochemistry as the
natural substrate at the two stereogenic centers located in the
hydrophilic part of the molecule (Figure 1). In combination
with the quinolinylmethoxy moiety, this arrangement of groups
represents a new class of potential therapeutic agents aimed at
intervening with the leukotriene pathway. As our starting
material, we chose the commercially available m-
hydroxycinnamic acid which was efficiently converted to 2

through esterification and protection of the phenolic OH as its
triisopropylsilyl (TIPS) derivative8 (Scheme 1). Reduction
using LAH/AICI3 and subsequent epoxidation of the allyl
alcohol under Sharpless' conditions® provided the TIPS
protected epoxide 3 in nearly quantitative yield. NMR analysis
of the Mosher ester derived from 3 indicated a diastereomeric
excess of >98 %.10
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Scheme 1.

Opening of the epoxide ring was effected at room
temperature using methyl 3-mercaptopropionate as the
nucleophile in a solution of methanol/triethylamine (Scheme 2).
Notably, this reaction was found to proceed with complete
regio- and stereoselectivity 11:12 to afford diol 4 in high yield.
Selective protection of the primary hydroxyl group to give 5
was achieved on treatment with one equiv of ¢-
butyldimethylsilyl (TBDMS) chloride in dichloromethane, and
subsequent reaction with 2-methoxyethoxymethyl (MEM)
chloride furnished the MEM derivative 6.

Removal of both TBDMS and TIPS groups was readily
achieved at room temperature in a single step using an excess of
tetrabutylammonium fluoride in THF (Scheme 3). The phenolic
hydroxyl group was then derivatized with e-bromoquinaldine
(prepared from quinaldine following the procedure of Brown et
al.13) in the presence of cesium carbonate in anhydrous DMF.
Swern oxidation afforded a relatively unstable aldehydel4
which was used immediately to give diacid 9 following
treatment with silver oxide and subsequent hydrolysis. It should
be noted that both the aldehyde oxidation and hydrolysis of the

methyl ester were accomplished in an excellent yield in a one-
pot reaction, and without affecting the stereochemistry at the o
carbon.

To summarize, an efficient, highly enantioselective synthetic
route was developed toward the construction of a new series of
potential leukotriene D4 antagonists. The final MEM derivative
produced should be readily deprotected and manipulated further
to provide other analogs of 1. The results of the biological
testing of these compounds will be reported in due course.
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(61%)

Scheme 3.
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