BIOORGANIC &
MEDICINAL CHEMISTRY
LETTERS

Bioorganic & Medicinal Chemistry Letters 9 (1999) 2173-2176

Pergamon

SYNTHESIS OF HETEROCYCLIC ENOL ETHERS AND THEIR USE AS GROUP 2
METABOTROPIC GLUTAMATE RECEPTOR ANTAGONISTS

Sabine Kolczewski,* Geo Adam, Heinz Stadler, Vincent Mutel,
Jirgen Wichmann and Thomas Woltering

Pharma Division, Preclinical CNS Research, F. Hoffmann-La Roche Ltd., CH-4070 Basel

Received 12 May 1999; accepted 17 June 1999
Abstract

Heterocyclic enol ethers of type 1 were studied with respect to the inhibition of 15,3R-ACPD (10uM)-
stimulated GTP YWSS binding on rat mGluR2 transfected cell membranes. The structure activity relationship

with regard to the substitution pattern of the phenyl ring, the oxygen substituent and the nature of the

heterocycle is discussed. © 1999 Elsevier Science Ltd. All rights reserved.

Introduction

L-Glutamate is the major excitatory amino acid neurotransmitter in the central nervous system and
binds to and activates several classes of receptors which are divided into two groups termed ionotropic (iGIluR)
and metabotropic (mGluR) glutamate receptors.l G-protein coupled metabotropic glutamate receptors comprise
a family of at least eight subtypes, grouped according to pharmacology and second messanger coupling.2 The
primary transduction mechanism of group I receptors (mGluRl and mGluRS) is the stimulation of
phosphoinositide (PI) hydrolysis, whereas group II (mGluR2 and mGluR3) and group III {mGluR4, mGIuR6,
mGIluR7 and mGIuR8) receptors evoke an inhibition of forskolin-stimulated cyclic AMP accumulation.’ Here
we report on the synthesis and structure-activity relationship of heterocyclic enol ethers of type 1 which were

discovered by random screening for group II selective mGIuR antagonists.

Chemistry

Enol ethers of the general structure 1 were synthesized starting from commercially available o-bromo
or o-chloro ketones 3. In cases where these starting materials were not available, o-bromoketones were
synthesized by bromination of acetophenones 2 with bromine in acetic acid. Selective formation of 1-substituted
1,2.4-triazoles 4 was achieved using the 2-step procedure reported by Keay.* Reaction of o-bromo or a-chloro

ketones 3 with tetrazole in DMF gave a 1:1 mixture of 2-alkylated (5) and |-alkylated (6) products which could

be easily separated by column chromatography. Because enol ether formation via thermolysis of the
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corresponding ketals was reported to give mixtures of £ and Z products’ we investigated various alkylation
procedures for the B-keto azoles 4-6. Exclusive Z-enol ether formation was achieved by deprotonation with
sodium hydride in a 1:3 mixture of DMPU and THF and subsequent quenching with excess alkyltriflate.® When
alkylbromides or alkylchlorides were used in the alkylation step undesired C-alkylated by-products were

obtained which were difficult to separate.

Scheme 1. Synthesis of Heterocyclic Enol Ethers
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Pharmacology

The activities of the compounds at rat mGIluR2 receptors were assessed using the GTP ¥"S binding
model. The [Csy values for the inhibition of 18,3R-ACPD (10uM)-stimulated GTP ¥"S binding on transfected
cell membranes from CHO cells permanently expressing rat mGlu2 receptors were determined as described’
(table 1). The given I[Csy values are the mean values obtained from three experiments performed in
quadruplicate.

The most active compounds have at least one chlorine atom in the ortho-position of the phenyl ring.
This led us to the initial hypothesis that a sterically demanding ortho substituent is needed to maximize the
distortion angle between the planes of the phenyl ring and the double bond, thus leading to increased potency.
However electronic parameters also seem to be important. Electron-deficient aryl groups lacking the sterically
demanding ortho substituent, as in 1f and 1j, are still favored whereas electron-rich aryl groups (1m) lead to

inactive compounds.



Table 1./Cs, values for the inhibition of 1S,3R-ACPD (10uM)-stimulated GTP ¥*'S binding on rat mGluR2

transfected cell membranes
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Variation of the oxygen substituent showed that maximum binding could be achieved with a cycloalkyl
group, wherein cycloheptyl was optimum. The only heterocycles tolerated in this position were 1-substituted
1,2,4-triazole and |- or 2-substituted tetrazole. Others, like 4-substituted 1,2,4-triazole, 1,2,3-triazole or
imidazole (not shown), were inactive in this model.

The best compound (la) was characterized in additional assays for selectivity. When tested as
described® this compound was inactive up to 100 uM in inhibition of binding of [*H]-Ro 48-8587, [*H]-kainate
and ['H}-MK 801 to AMPA, kainate and NMDA receptors in rat brain membranes. It was also devoid of
agonistic or antagonistic activity on rat mGluR4 using the GTP ¥”S binding model and rat mGluR1 and
mGluRS5 using intracellular Ca** measurement up to 100 pM. Interestingly this compound was able to inhibit
concentration-dependently [*H}-DCG IV binding on rat mGIuR2’ with an /Csp of 500 nM. According to these

results, compound la appeared to be a highly selective and potent mGluR?2 antagonist.
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