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Abstract

cis,cis,trans-[Pt'V(NH;),Cl,(OH),] reacts revers-
ibly with ascorbic acid to give dehydroascorbic acid
and mainly eis-[Pt"(NH,Pr?),Cl,]. The parameters
for the forward reaction are: kg =0.584 M™' s7' at
370 °C, AHf =108.6+6.4 kJ mol™ and AST =
101 £22 JK ' mol ™,

One of the second generation of platinum con-
taining anti-cancer drugs is CHIP, cis,cis,trans-
[Pt™Y(NH,Pri),Cl,(OH),]. Unlike its forebear, cis-
platin, cis-[Pt{(NH;),Cl,], its rate of reaction with
nucleobases is very slow**. It has therefore been
suggested that in order to become active CHIP is
reduced in vivo to a platinum(II) state by reducing
agents such as iron(II) or ascorbic acid [2]. We have
confirmed that ascorbic acid does reduce CHIP and
present the kinetics of the process here.

The rate of change of absorbance at A320 nm
was studied under pseudo first order conditions:
[CHIP] =3.12X10™% M™, [ascorbic acid] =3 to
12 X 1073 M™L. There is an initial reaction in which
absorbance falls, followed by a second, very slow step
in which absorbance increases gradually and is not
complete after 30 h. The second step was not suitable
for analysis. However the first reaction graphs of kg,
versus [ascorbic. acid] were linear with finite inter-
cepts, one interpretation of which is that the reaction
is reversible. '"H NMR evidence supports this supposi-
tion, vide infra. Kinetic parameters are k¢, 0.103 and
0584 M~ 's7'at 25.0 and 37.0 °C respectively; AHT,
108.6 6.4 kJ mol™', ASY, 101 £22 J K" mol™};
ky, 078 X1073 and 246 X107? s7! at 25.0 and
37.0 °C respectively (f = forwards, b = backwards; the
apparent first order rate constant, k;,, must be
regarded as approximate since the back reaction is in
fact second order, vide infra).

'H NMR studies on ascorbic acid, dehydroascorbic
acid, and on equimolar solutions of CHIP and
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**For the reaction at 37.0 °C between CHIP and 5'-
guanosinemonophosphoric acid at equimolar concentrations
of 1075M, ¢, > 10%h [1].
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ascorbic acid at [1 X1072 M7!] in D,0 at ambient
temperatures demonstrate that ascorbic acid is con-
verted to dehydroascorbic acid, but that the reaction
is not complete. (Resonances due to isopropyl groups
are also present during the redox process. The C
NMR spectrum of the product mixture is complex.
However it contains no resonances indicative of an
organo—platinum bond as observed in various related
platinum(II) ‘ascorbate’ complexes of 1,2-diamino-
cyclohexane [3]). cis-[Pt(NH,Pri)Cl,] is not very
soluble and is precipitated when the reaction between
CHIP and ascorbic acid is carried out at concentra-
tions of 0.01 M. As the yield of cis-[Pt(NH,Pr'),Cl; ]
is 50%, it is concluded that this is the main platinum
containing product. The formation of this species is
logical as it involves the least geometrical rearrange-
ment of ligands around the platinum.

When one electron oxidising agent such as copper-
(I), iron(IlI) and VO?* catalyse the oxidation of
ascorbic acid, a radical is produced [4]. However the
cleanness of the reaction here does not support a
radical process. Instead a two-electron redox process
is proposed as in eqn. (1) with the parameters given
above.
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