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Abstract

As part of the vital search towards improved therapeutic agents for the treatment of
neuropathic pain, the central nervous system ubiquitous glutamate receptors have
become a major focus of research. As such, the discovery of glutamate receptor ligands
with improved potency and selectivity has been an important area of study for many

decades, though there is still much knowledge to be gained.

Outlined herein are the syntheses towards a series of potentially biologically active 3’-
cycloalkyl-substituted carboxycyclopropylglycine analogues. These syntheses utilize
novel synthetic chemistry to construct the cyclopropane core with all required
stereochemistry. As a consequence of this work, two new
cycloalkylcarboxycycloproplyglycine analogues were successfully synthesized,
utilizing the reaction of 1,2-dioxines with protected phosphonates in a 20% overall yield

for one diastereoisomer.

Secondly, the syntheses of a series of 1,4- and 1,5-substituted 1,2,3-triazole amino acids
as a new class of potential glutamate receptor ligands. Briefly, a series of six 1,4- and
1,5-triazole amino acids were successfully synthesized utilizing both copper (1) and

ruthenium-catalysed cycloaddition of functionalized azides and alkynes.

Furthermore, contained within Chapter 4 are the details and results of in vitro binding
assays used in screening for possible active compounds. As an example, in vitro drug
screening at NMDA, kainate and AMPA ionotropic glutamate receptor subtypes
revealed activity of triazole amino acid 48 with an ECs, value of 49 uM at AMPA
receptors. Also, drug screening at metabotropic glutamate receptor subtypes 1, 2 and 4
revealed potent agonist activity of cyclopropane amino acid 44a at mGIluR2 with an
ECso value of 0.05 uM. Cyclopropane amino acid 44a was thus selected for further
testing in vivo in a rodent model of neuropathic pain. The results indicated that
cyclopropane amino acid 44a significantly and dose-dependently decreased mechanical
allodynia, one of the symptoms of neuropathic pain. It was suggested that this effect
was due to activation of mGlu2 and 3 receptors located on both neuronal and glial cells

within the dorsal horn of the spinal cord.



Lastly, in an effort to rationalize the in vitro binding data, the newly synthesized
cyclopropane and triazole amino acids were docked in silico into the NMDA, AMPA,
mGIuR1 and mGIuR3 receptors available as x-ray crystal structures. Only limited data
was obtained regarding the mGIluR1 and mGIuR3 dockings. However, AMPA receptor
docking of the new in vitro active triazole amino acids 45 and 48 revealed positive
docking interactions in agreement with those seen for the endogenous ligand, glutamate
and the selective agonist AMPA. The docking of these new compounds was also
computed to be highly energetically favourable, thus suggesting plausible binding

modes.
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Abbreviations

Ac acetyl

AcOH acetic acid

Anal. Calcd. analysis calculated

Bn benzyl

Boc tertiary-butoxycarbonyl

Cbz carboxybenzyl

CCG carboxy cyclopropyl glycine

CNS central nervous system

Cosy correlated spectroscopy

Cp* pentamethylcyclopentadiene

A heat

DCM dichloromethane

DCVC dry column vacuum chromatography
DIAD diisopropyl azodicarboxylate

DMSO dimethyl sulfoxide

DPPA diphenyl phosphoryl azide

ECso concentration which elicits a 50% maximal effect
EDC 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
ee enantiomeric excess

El electron impact

ESI electrospray ionisation

Et ethyl

equiv. equivalent(s)

de diastereomeric excess

g gram(s)

HOBt N-Hydroxybenzotriazole

HRMS high resolution mass spectrometry

h hour(s)

hv light

Hz hertz

ICso concentration which elicits 50% maximum inhibition
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m-CPBA
m/z

Me
MeOH
mGIuR
MIRC
mol

mp

NIS
NMR
PDC
Pd/C

Ph

pPpm

Ry
ROESY
rt

t-Bu, Bu'
TEA
TFAA
THF
TLC
TPP
TPPO
uv

ionotropic glutamate receptor
infrared

intrathecal

coupling constant

literature

meta

moles per litre
meta-chloroperbenzoic acid
mass to charge ratio

methyl

methanol

metabotropic glutamate receptor
Michael initiated ring closure
mole(s)

melting point
N-iodosuccinimide

nuclear magnetic resonance
pyridinium dichromate
palladium on carbon

phenyl

parts per million

retention factor

Rotating Frame Overhauser Effect Spectroscopy
room temperature
tertiary-butyl

triethylamine

trifluoroacetic anhydride
tetrahydrofuran

thin layer chromatography
triphenylphosphine
triphenylphosphine oxide

ultraviolet
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