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The photosensitivity of the hexachloroplatinate
(IV) ion, PtCls %, has been known for more than a
century [1}] and has attracted widespread interest
among photochemists [2]. Recent low-temperature
ESR studies [3, 4] which provided evidence for
the formation of Pt(III) intermediates, and the detec-
tion of Cl,+ radicals by flash-photolysis [S] suggest
a primary reaction as given in eqn, 1:

he
PtCl,"* —> PtCl ™2 + Cl- )

However no chlorine atoms have been detected by
low-temperature ESR during the photolysis of
PtCl; 2. Since it is known that hydroxyl radicals
may oxidize chloride ion to give chlorine atoms
[6] reactions 2—4 cannot be entirely ruled out:

hy
PtCl,™> —>PtCl, ™2 + HO- +H' ()
H,O
PtCl, ™ == PtCl ™ + CI™ 3)
CI” + HO- —>Cl- + HO™ @)

In order to distinguish between these possibili-
ties ESR spin trapping experiments were performed.
The results obtained appear to provide unambiguous
evidence for the formation of chlorine atoms in the
primary step of the photolysis of hexachloroplati-
nate (IV) ions in both acetonitrile and aqueous solu-
tions.

The experimental procedures were similar to those
published elsewhere [7]. Phenyl N-tert-butyl nitrone
(PBN) and 24,6-trimethoxyphenyl N-tert-butyl
nitrone ((MO);PBN) were used as spin traps [8].
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Fig. 1. ESR Spectrum of the chlorine atom adduct of phenyl
N-tert-butyl nitrone.

Deaerated solutions were irradiated at room tempera-
ture with a 200W Hg/Xe lamp fitted with a 310 nm
cut-off filter. The ESR spectra were recorded with a
Varian E-104 EPR spectrometer.

Figure 1 shows the spectrum obtained during the
photolysis of Na,PtCl, in acetonitrile. This spec-
trum can be unambiguously assigned to the chlorine
spin adduct of PBN, I [9].

H

Ph—CH—N—CMe, Ph—CH—N—CMe;

I 11

Ay =1.270 mT Ay =1.546 mT

Ay =0.089 mT Af'=0272mT
(in water)

Agss =0.620 mT
Agsr =0.512mT
(in acetonitrile)

The same adduct was observed over the entire range
of spin trap concentration used (~0.5 M < [PBN] <
0.01 M) indicating only one radical being formed.
This strongly supports the mechanistic proposals in
the literature [3, 4] as shown in eqn. 1.

In contrast to the above results, no chlorine spin
adduct could be detected in aqueous solution. Instead
the ESR signals due to a-hydroxy benzyl N-tert-
butyl aminoxyl (II) and tert-butyl aminoxyl (ay =
1.458 aM = 1.390 mT) were observed. The latter is
a common oxidation product of tert-butyl hydroxyl-
amine formed in the hydrolysis of PBN. The hydro-
xyl adduct of PBN, II, may be generated by either the
hydrolysis of the chlorine adduct, I, or by addition
of hydroxyl radicals to PBN:
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1
Ph—CH-N—-CMe; +OH —>
Ph--CH-N—-CMe; + CI™ )

Ph—CH=N-CMe; + HO- —>
Ph—-CH-N—-CMe, (6)
+
The use of (MO);PBN as a spin trap provides a way
to distinguish between these two reactions since

for hydroxyl radicals (only) an aminoxyl resulting
from intramolecular spin trapping is formed [9] :

OCH; o- OCH, 9
; .
H3CO@CH=N—CMe3 LN mco@ CH- N-CMe,
+ \
OCH, O—CH, (7)

When Na,PtCl, was irradiated under the same condi-
tions with (MO);PBN a weak signal assigned to the
hydroxyl adduct of (MO);PBN together with the
signal of tert-butyl aminoxyl were seen. The spectrum
due to III was not observed.

OCH;
oH O
HyCO CH-N- CMe, ®)
OCH;3

ay =1.621 mT
af;{ =0.885mT
(in water)

Thus it is possible to conclude that no free
hydroxyl radicals are produced in the photolysis of
Na,PtCly. Instead chlorine atoms are formed in both
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acetonitrile and water. In the latter case the chlor-
ine atom adducts of both PBN and (MO);PBN
hydrolyse to the hydroxyl adducts.
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