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Abstract

Abstract

The B -lactam antibiotic is the most important class of antibiotic used in
the clinical practice for the treatment of bacterial infections. They have immense
influence on protecting people’s health and have saved millions of human lives
since their first application in the 1940’s. However, the development of B
-lactam antibiotics resistant bacteria has raised a major challenge for the
effectiveness of B -lactam antibiotics as a major class of antibacterial treatment
drugs. The most important mechanism of this microbial resistance to B -lactam
antibiotics is that some bacteria produce B -lactamase which hydrolytically
destroys B -lactam antibiotics within the body. Two methods for overcoming this
growing problem of bacterial resistance involve either developing new
antibiotics or designing new, broad-spectrum and effective B -lactamase
inhibitors to be used in combination with exsisting antibiotics. The later
approach has been found to be an effective method and has enabled some very
early generation of antibiotics still remain to be effective. Therefore there are
growing interests in the development of effective inhibitors for the inhibition of
B -lactamases.

One of the aims of this thesis is to prepare novel bicyclic lactams with
potential B -lactamase inhibition properties. Since [2+2] cycloaddition of
chlorosulfonyl isocyanate (CSI) with an alkene is a very effective method for
the synthesis of B -lactams, we plan our synthesis of one class of bicyclic
lactam targets such as 52a by reacting the cyclic alkene 51 obtainable from
2-adamantanone with CSI. The synthetic route to 52a is shown in Scheme I. The

alkene ester 50 was obtained according to a literature procedure in 85% and the

v



Abstract

[2+2] cycloaddition of 51 with CSI proceeded with excellent regio- and
stereoselectivity giving 52a in 65% yield. The structure of 52a was confirmed
by spectroscopic methods and single crystal X-ray analysis after derivatisation

by amide acylation with 4-bromo-benzoyl chloride.
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Another objective of this thesis is to synthesize a second type of novel
bicyclic B -lactams such as 57 starting from optically active a -pinene
employing the same [2+2] cycloaddition strategy. Cycloaddition of (+) a
-pinene with CSI afforded 54 in 74% vyield. Protection of the lactam amide by
TBSCI led to compound 55, which was further acylated with CICO,Et to give
56 in 87% yield. Deprotection of the lactam amide by KF in methanol led to
compound 57 in 91.6% yield. This novel compound is to be converted to a

water soluble bicyclic B -lactam 58 for B -lactamase inhibition testing.
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The third part of this thesis deals with the synthesis of (S)-dehydroproline
63 and 64. These two alkene intermediates for the [2+2] cycloaddition with
CSI for the preparation of a third class of B -lactamase inhibitors have been

prepared by a modified practical synthetic route.
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