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Abstract:

A new class of relatively stable compounds, alkyl N-acyloxybenzohydroxamates, were
synthesised and found to be excellent sources of alkoxy stabilised nitrenium ions under
acidic conditions. Under basic conditions the alkyl N-acyloxybenzohydroxamates are
rapidly consumed in bimolecular reactions. All precursors were determined o be

mutagenic.

In aqucous acctonitrile, butyl N-acctoxybenzohydroxamate decomposes via an Appl
mechanism o an N-acyl-N-butoxynitrenium ion and the progress of the reaction was
monitored by 'H NMR across the temperature range 298-338K.  The acid-catalysed
solvolysis was repeated with a number of electron-donating and electron-withdrawing
para substituents and the Arrhenius data was obtained, which determined that nitrenium
ion formation proceeds with positive entropy of activation and negative heat of enthalpy.
Analysis of the Hammett plot revealed an excellent oF relationship with moderate slope
that reflected the separation between the ring and the developing positive charge of the

nitrenium ion.

The extent of alkoxy stabilisation on the formation of nitrenium ion during acid-catalysed
solvolysis was measured by synthesis of a scries of para-substituted  henzyl
N-acctoxybenzohydroxamates.  Hammett and  Arrhenius  relationships  have  been
presented which indicate that nitrenium ion formation is modified by clectronic eftects
exerted by the benzyloxy side chain.  Positive mesomeric groups resulted in a change of
mechanism to an acid catalysed El process which results in direct formation of

puara-substituted benzyl cations.

The formation of the nitrenium ion was also investigated as a function of the lcaving
group potential by synthesis and study of a series of benzyl N-(para-substituted

benzoyloxy)benzohydroxamates.  Increased electron-withdrawing ability of the paru



substituent lowered the energy required for separation of the leaving group from the

precursor and favoured nitrenium ion formation.

Analysis of the solvolysis products revealed a number of complex solvolysis pathways
which emanated from the acid-catalysed decomposition of the transient intermediate, alkyl

N-hydroxybenzohydroxamate.

Alkyl N-acyloxybenzohydroxamates react with hydroxide ion via a fast B a2 mechanism,
and attack at nitrogen rather than the carbonyl was confirmed by studying rates of reaction
with benzyl N-(para-substituted benzoyloxy)benzohydroxamates. The reaction products
were very dilterent from those obtained under acidic conditions and were characterised

by HI:ERON reactions which lead to ester formation.

The mutagenicity of alkyl N-acyloxybenzohydroxamates were determined by the Ames
test using TA100 salmonella ryphimurium bacteria. No clear and conclusive relationship
between electronic effects and mutagenicity levels was detected in the case of the butyl
N-acetoxy-para-substituted  benzohydroxamate and  para-substituted  benzyl  N-
acctoxybenzohydroxamate  seriecs but the bhenzyl  N-(para-substituted  benzoyloxy)
benzohydroxamate series exhibited an inverse dependence upon reactivity. An increasc in
the potency as a function of the number of aromatic rings was cvident suggesting that

hydrophobicity is also a factor promoting biological activity.

Gerard Hammond

January 1997
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