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Abstract

X-irradiation of single crystals of K,[Pt(NO,),] and of K,[Pt(NO,),]:-2H,O leads to the formation of Pt(III)
complexes which have been studied by EPR at 77 K. The crystal structure of the hydrated compound has been
determined in order to interpret the orientation of the g and '°Pt hyperfine tensors and to reassign the powder
spectrum previously attributed to this compound. The nature of the trapped species is shown to be dependent
upon the presence of water molecules: one of the two Pt(III) complexes formed in the hydrated crystal probably
results from oxidation of the original molecule by the radiogenic OH" radical whereas, for the second species,
the water molecule seems only to participate in the stabilization of the Pt(III) complex. For the anhydrous
compound this stabilizing effect is probably assured by a distant NO, group.

Introduction

Whereas many dimeric Pt(III) complexes have been
reported in the literature [1a, 1b], monomeric Pt(III)
species are very unstable and the preparation and
isolation of a monomeric Pt(III} species remains ex-
ceptional [1c—g]. It is however recognized that transient
Pt(III) species are often involved as reaction inter-
mediates and the characterization of their structure is
important for the elucidation of mechanisms involved
in various fields of chemistry (e.g. catalysis, photo-
chemistry, radiation chemistry, electrochemistry etc.).
While pulsed radiolysis is very efficient for the detection
of such species [2], ESR is certainly the most suitable
technique for obtaining information about their struc-
ture. The accurate determination of the ESR tensors
is however rather rare since the required measurements
need that the Pt(III) species be trapped in a diamagnetic
single crystal [3-7]. This explains why the g and '*°Pt
hyperfine tensors are often estimated from frozen so-
lutions of polycrystalline samples [8-12]; in these cases,
however, it is impossible to compare the orientation
of the Pt(I1I) complex with the crystallographic bond
directions of the Pt(II) precursor: a major part of the
information is lost and, in some cases, erroneous con-
clusions can be drawn.
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In the present article our objective is to get an insight
into the role played by the molecules neighbouring a
Pt(IT) complex, [Pt(NO,),J*~, during its oxidation into
Pt(III). The ESR spectrum of [Pt(NO,),]~ formed by
radiolysis of a powder of K,[Pt(NO,),]-2H,O was re-
ported some years ago [8]. A first attempt at obtaining
the ESR tensors from the X-irradiated single crystal
convinced us, however, that our results were not in
agreement with those reported in the literature. Since
only the crystal structure for the anhydrous compound
is known [13], we first determined the crystal structure
of K,[Pt(NO,).,]-2H,0O; then we grew large single crys-
tals of both the anhydrous and the hydrated compound
and performed a careful EPR study of these two systems
after X-irradiation. The results reported below explain
the apparent discrepancy between the powder and the
single crystal spectra and point out the crucial role
that water can play in the formation process of a Pt(III)
species; moreover some interactions leading to the
stabilization of this unusual oxidation state of platinum
are identified.

Experimental
Compounds

K;[Pt(NO,),] was prepared by adding an aqueous
solution of KNO, to an aqueous solution of K,PtCl,
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[14]. The anhydrous crystals were grown by slow evap-
oration (several days) of the reaction mixture at 30 °C.
The hydrated compound K,[Pt(NO,),]-2H,O was ob-
tained from a similar synthesis, but after a first crys-
tallization at 20 °C, the solid compound was dissolved
in water and a very slow evaporation was carried out
at 20 °C. The resulting transparent crystals became
rapidly (5 min) opaque when put outside the solution.
This transformation was not accompanied by any change
in the morphology of the crystal.

Crystal structure and ESR reference frames

The crystal structure of anhydrous K,[Pt(NO,),} was
published by Porai-Koshits et al. [13]: monoclinic P2,/
a, a=7.771, b=12.795, ¢=9219 A, B=95.93°, Z=4.
After indexation of the faces of some selected crystals
we defined an ESR reference frame where the x axis
was aligned along b and where the y and z axes were
coincident with a* and ¢, respectively.

A crystal of K,[Pt(NO,),]-2H,0O was mounted in a
Lindemann capillary with the supernatant liquid to
prevent degradation. The diffracted intensities were
measured at room temperature on a Philips PW1100
diffractometer with monochromated Mo Kea radiation
(A=0.71069 A). The structure was solved by direct
methods (MULTAN 87 [15]). Atomic scattering factors
and anomalous dispersion terms were taken from the
International Tables for X-ray Crystallography [16].
The hydrogen atoms of water molecules were not
observed. All calculations were performed with the
XTAL program [17]. Experimental data and refinement
conditions are given in Table 1 and final coordinates
are listed in Table 2 (according to the atom numbering
of Fig. 1).

X-irradiation and ESR spectroscopy

The single crystals, mounted on a small brass cube,
were irradiated at 77 K for 3 h by using a Philips tube
equipped with a tungsten anticathode (30 kV, 30 mA).
After irradiation they were transferred without any
warming to a finger dewar and studied on a Bruker
E-200D ESR spectrometer. The angular dependence
of the signals, obtained by recording the spectra by
steps of 10° in the three reference planes, was then
analyzed by using a second-order perturbation which
takes into account the electronic and nuclear Zeeman
effects as well as the magnetic hyperfine interactions.
An optimization program [18] was used to determine
the ESR tensors giving the best fit between experimental
and calculated resonance field positions. Temperature
dependence of the spectra was studied by using the
VT 1100 Bruker variable temperature controller.

TABLE 1. Summary of crystal data, intensity measurement and
structure refinement for K,[Pt(NO,),]-2(H,0)"

Formula K,Pt(NO,),(H,0),

Molecular weight 4933

Crystal system triclinic

Space group P1

Crystal size (mm) 0.15x0.15x0.30

a () 6.5710(9)

b (A) 7.010(1)

c (A) 7.2915(9)

a () 117.62(1)

B (") 102.867(11)

v (°) 97.835(12)

vV (AY 278.74(8)

z 1

D, (g cm™?) 2.94

F(000) 228

u (mm™Y) 13.51

A* min., max. [19] 3.38, 7.53

[( sin #)A)max (A™D) 0.704

No. measured reflections and 3278
antireflections

No. observed unique reflections 1639

Criterion for observed
No. parameters

|Fo| > 40(Fo)
80

Refinement full matrix

Weighting scheme VYo*(F,)

Max., av. Ao 0.34%x1072,
0.72x1073

Max., min. A/p (e A™?) 46, —53

S 2.62

R, R, (%) 5.0, 3.9

*The cell pérameters were determined by least-squares refinement
on 23 reflections with 29 <28<42°.

TABLE 2. Atomic coordinates and equivalent isotropic displace-

ment parameters (Az) with es.d.s in  parentheses for
Ky [PY(NO,),]- 2H,0
x/a y/b z/c U

Pt 12 172 12 0.0220(2)
K 0.1757(3) 0.2315(4) 0.8585(4)  0.038(1)
N(1) 0.705(1) 0.793(1) 0.621(1) 0.028(4)
o) 0.802(1) 0.926(2) 0.844(1) 0.042(4)
0oQ2) 0.719(1) 0.893(2) 0.525(2) 0.057(6)
N(2) 0.241(1) 0.622(2) 0.457(1) 0.030(4)
O3) 0.194(1) 0.751(2) 0.608(2) 0.048(6)
0®4) 0.139(1) 0.566(2) 0.267(2) 0.048(6)
0O(01) 0.383(1) 0.686(2) —0.006(2) 0.050(6)

*U,q is the average of eigenvalues of U.
Results

Crystals of K,{Pt(NQ,),]-2H,0

An ORTEP representation of K,[Pt(NO,),]-2H,0
is shown in Fig. 1. The structure being centrosymmetric
with the platinum atom located on an inversion centre
(1h), the four nitrogen atoms and the platinum atoms
are coplanar. The angle formed by two successive NO,



Fig. 1. ORTEP representation of K,[Pt(NO,),]-2H,0. Ellipsoids
are represented with 50% probability.

TABLE 3. Selected bond lengths (A) and bond angles (°) for
K;[Pt(NO,),-2H,0

Pt-N(1) 1.961(9) K-O(4) 2.91(1)
Pt-N(2) 2.035(9) K-O(1) 2.84(1)
N(1)-0(1) 1.37(1) N(2)-0(3) 1.20(1)
N(1)-0(2) 1.20(2) N(2)-O(4) 1.23(1)
N(1)-Pt-N(2) 91.6(4) Pt-N(2)-0(3) 121.8(8)
N(1)-Pt-N(2)’ 88.4(4) Pt-N(2)-O(4) 117.2(7)
Pt-N(1)-0(1) 119.3(8) O(1)-N(1)-0(2) 113.5(9)
Pt-N(1)-O(2) 125.0(6) O(3)-N(2)-0O(4) 121(1)

planes is equal to 70(2)°. The dihedral angles 6 between
the coordination plane and the NO, groups are equal
to 71(1)°. It should be noted that although all dihedral
0 angles have the same value, the structure is not
helical. The shortest Pt...O(water) distance is equal
to 3.52 A and indicates that the metal atom is not
coordinated to an H,O molecule (in K[Pt(NO,),-
(NO)(H,0,)]H,0, the Pt...O(coordinated water) dis-
tance is equal to 2.1 A [20]). Some selected bond
distances and bond angles are given in Table 3.

In order to prevent any alteration of the crystal
selected for the ESR study during indexation of its
faces, the large single crystal was coated with transparent
nail polish before measurement on the diffractometer,
then it was irradiated at 77 K and studied by ESR (a
blank experiment showed that irradiated nail polish
did not produce any ESR signal). The mutual orientation
of the ESR reference axes and crystallographic axes
is given as follows: the columns of the matrix which
transforms the fractional crystallographic coordinates
into the Cartesian coordinates expressed in the ESR
reference frame are (—1.4240, —4.0963, 4.98854),
(—3.5972, -—3.3022, -—5.2338), (7.3050, —0.2675,
—0.1368), respectively.

The ESR spectrum shown in Fig. 2 was recorded at
77 K with a single crystal of K,[Pt(NO,),]-2H,0 freshly
irradiated at 77 K. Three sets of signals are detected:
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Fig. 2. Example of an ESR spectrum obtained at 77 K with an
X-irradiated single crystal of K;[Pt(NO,),]-2H,0.
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Fig. 3. Angular variation of the A (O) and B ((0) ESR signals
obtained with an X-irradiated single crystal of K;[Pt(NO,),] - 2H,O.

(i) a signal marked A surrounded by two lines A, and
A, of lower intensity, (ii) a signal marked B with two
small satellite lines marked B, and B,; for some ori-
entations of the crystal an additional splitting of these
three lines is observed and is due to hyperfine coupling
with an additional spin1/2 nucleus, (iii) a broad isotropic
signal C centred near the g. value. As expected for
signals due to a transition metal complex the A and
B peaks are very anisotropic and the intensity of the
satellite lines (A,, A, and B,, B,) are consistent with
transitions duc to hyperfine interaction with the '*°Pt
isotope (**°Pt: natural abundance = 33.8%, I = 1/2). This
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interpretation is in accordance with the angular variation
of the two sets of signals A and B shown in Fig. 3.
In the YZ plane, the low field transitions B, are hidden
by the intense A lines; nevertheless, since the B and
B, signals are observed, the g and '*°Pt coupling tensors
can be obtained. The temperature dependence of the
ESR signals shows that the intensities of the A, A,
and A, lines decrease between 100 and 260 K (vanishing
temperature) whereas the intensities of the B, B, and
B, lines increase up to 240 K and decrease up to 280
K (vanishing temperature). The signals C disappear
above room temperature. The analysis of the angular
variation of the ESR lines (Fig. 3) leads to the g and
hyperfine coupling tensors given in Table 4.

Crystals of K,[Pt(NO,),]
A typical ESR spectrum obtained at 77 K with an
anhydrous crystal of K,[Pt(NO,),] freshly X-irradiated

under liquid nitrogen is shown in Fig. 4. Three types
of signals are observed on this spectrum: (i) An intense
isotropic signal, marked C, which appears near g=2.0;
(ii) signals G1 and G2 which are very anisotropic and
which exhibit satellite lines marked G1, and G1, for
Gl and G2, and G2, for G2; (iii) signals P1 and P2
which also exhibit the satellite lines P1,, P1, and P2,,
P2,. The angular dependence of the signals G1, G1,
and G1, (Fig. 5) as well as their relative intensities
clearly show that the satellite lines G1, and Gl1, are
due to hyperfine interaction with **Pt while the signal
G1, caused by the same paramagnetic molecule, cor-
responds to the non-magnetic isotopes. The same anal-
ysis is also valid for the other sets of signals: G2, P1
and P2 which are respectively associated with the *°Pt
lines (G2,, G2,), (P1,, P1,) and (P2,, P2,). For several
orientations of the magnetic field in the XY plane the

TABLE 4. g and hyperfine coupling tensors for paramagnetic species trapped in X-irradiated single crystals of K;[Pt(NO;),] and

K, [Pt(NO,),]-2H,0

Species Eigenvalues Eigenvectors
Anhydrous compound
ja* /b fc
Species G g1=1911 0.1982 +0.4528 —0.8692
82,=2.567 0.6592 +0.7171 —0.2233
£3=2.620 —0.7425 +0.5286 —-0.4411
1957, =5219 MHz 0.2045 +0.4447 -0.8719
95T, =5952 MHz 0.8392 +0.5364 —0.0767
19T, = 6062 MHz —0.5018 +0.7158 —0.4833
Species P £1=1.908 —0.26074 +0.5003 —0.8256
g.=2.568 —0.8416 +0.5303 —0.0561
8:=2.627 —0.4657 +0.6800 0.5597
1957, =5236 MHz —0.2865 +0.5095 —0.8112
1957, = 5982 MHz —0.7239 +0.6656 ~0.1607
1957, = 6074 MHz —0.6224 +0.5413 0.5595
Hydrated compound
k ly Iz
Species A £=1.943 0.9415 -0.0576 0.3322
£,=2.488 —0.0507 0.9499 0.3083
£3=2.505 0.3333 0.3071 —0.8914
185pt-T, = 3509 MHz 0.9504 —0.0917 0.2971
19%Ppt-T,=4113 MHz —0.1567 0.6841 0.7124
195pt-Ty=4119 MHz —0.2685 —0.7236 0.6358
Species B £:=1.962 0.9458 —0.0036 0.3247
8:,=2219 0.2387 0.6857 —0.6877
g3=2.237 —0.2201 0.7280 0.6494
195pt-T, = 1922 MHz 0.9560 0.0317 0.2916
195p-T,=1701 MHz -0.2924 0.0263 0.9560
195pt-T,=1656 MHz 0.0226 —0.9991 0.0344
'H-T, =13 MHz
'H-T,=14 MHz
'H-T,=50 MHz —0.0066 —0.9998 —0.0199
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Fig. 4. Example of an ESR spectrum obtained at 77 K with an
X-irradiated single crystal of K;[Pt(NO,),].
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Fig. 5. Angular variation of the ESR signals G obtained with
an X-irradiated single crystal of K;[Pt(NO,),].

high field transitions (P1,, P2,, G1, and G2,) are hidden
by the intense C peak.

When the temperature of the crystal was slowly
increased in the ESR cavity, the intensity of the signals
P rapidly decreased and practically vanished at 110 K
while the signals G were still detected at 160 K.

As shown in Fig. 5, the lines due to the species G1
and G2 are practically superposed in the a*c plane as
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well as along the b axis and so are the signals P1 and
P2. This feature, in accordance with the symmetry of
the crystal, indicates that G1 and G2 are due to the
same species trapped along two orientations which
become equivalent along the reference axes and in the
a*c plane. The same conclusion is obtained for the P1
and P2 species.

The angular variations of the G and P signals were
analyzed by using the procedure described for the
hydrated compound. Due to the overlap of the lines
which occurred when the magnetic field was aligned
along the reference axes some ambiguity appeared when
combining the various curves. This problem was solved
by grinding some crystals and by irradiating the resulting
powder in the same conditions as those used for the
single crystals. The selected combinations of curves
were those which led to sets of tensors which were the
most in accord with the powder spectrum. This agree-
ment was checked by simulating the powder spectrum
with a program which sums the contribution of 150 0600
orientations of the magnetic field. The resulting tensors
are given in Table 4.

Discussion

In addition to free radicals formed from the ligand
moiety, exposure of a Pt(II) complex to ionizing ra-
diations is expected to generate either a Pt(I) or a
Pt(II1) species.

Although the g and '*°Pt hyperfine ESR tensors of
the four species A, B, G and P do not exhibit a perfect
axial symmetry, they all have g, <g,~g; and (|(***Pt-
T,)— ("Pt-Ty)|) > (|(**°Pt-T5 — ***Pt-T,)|) (Table 3);
moreover the g, and '’Pt-T, directions are almost
coincident (the [g,, **°Pt-T;] angle is equal or inferior
to 3° for the four species). In the axial approximation,
the g tensors shown in Table 3 are characterized by
81<8.<g.1~8.» the ligand field theory shows that,
for a d® species, this tensor corresponds to an axially
compressed Dy, structure, while, for a d? species it
corresponds to a tetragonal elongation [8, 21]. The
former structure is very rare whereas the latter one
has been assigned to almost all Pt(IIT) complexes re-
ported in the literature [3, 5, 6, 9, 22]. Furthermore,
recent MS-Xe calculations on [Pt(NH,),(OH)]** have
shown that for a Pt—OH distance near 2 A the unpaired
electron is mainly localized in a 5d,. and a 6s platinum
orbital [7]. The ESR parameters for a d” ion having
a %A, ground state have been calculated by McGarvey
[23]; in C,, symmetry, with the x, y axes bisecting the
bond axes, the unpaired electron is localized in a
(ad,> + bd,2_,-) orbital and mixing with an s orbital occurs.
However, the large number of unknown variables pres-
ent in the spin Hamiltonian equations prevents the
determination of the g and metal coupling tensors in
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the general case. We have therefore assumed that only
the 5d,. and the 6s orbitals of platinum participate in
the SOMO of the ground state and have estimated the
tensor elements in the axial approximation by taking
only the contribution of ¢, = ¢(E,,.— E,,.) into account.
The coeflicient a takes into account the covalency effects.

g =2.0023~3c,?

g. =2.0023 —6¢,> + 6,

Ty =K+ Po(4a?/7—6¢,/7+15¢,%/7)

T, =K+Py(—202/7+45¢,/7—57c,*/14)

The free ion value Py, g.B.g.,8,<r 2>, is obtained
from the compilation of Morton and Preston (1470
MHz) [24].

Hydrated compound

Although the g and 'Pt-T tensors for the A and
B species are different, they all exhibit axial symmetry
and their eigenvectors are almost aligned. The ‘parallel’
direction is expected to be aligned along the normal
n to the PtN, plane; the fact that this eigenvector
makes an angle of 35° with the normal to the crys-
tallographic PtN(1)N(2)N'(1)N'(2) plane indicates that
some reorientation of the anion occurred during the
oxidation process. The g, direction makes an angle of
only 3° with a Pt-O(H,O) direction and suggests that
a water molecule, or a radiation product of H,O,
occupies the axial direction of a pentacoordinated Pt(11I)
ion. For the A species, which does not exhibit any
additional hyperfine structure, it is probable that after
radiogenic ionization of [Pt(NO,),}]*~ the resulting
Pt(III) ion is stabilized by a neighbouring water mol-
ecule, which, after migration, coordinates the metal
ion. In this process the Pt...O(H,O) distance, originally
near 4.4 A, probably decreases and some of the nitrogen
atoms probably move slightly and lead to a change in
the n direction. It is worthwhile remarking that another
water molecule is present in the undamaged crystal at
a shorter distance from the platinum atom (Pt...O

—_—

distance =3.52 A), but the corresponding [g, Pt...O]
angle is equal to 47° and seems less consistent with a
fifth coordination of the metal atom. As for the A
species, the ‘parallel” direction measured for B is aligned
along a Pt...O(H,0O) direction, however the additional
hyperfine coupling with a proton suggests that after
migration, an ‘OH radical produced by radiolysis of a
water molecule reacts with a neighbouring Pt(II) ion
and gives rise to the [Pt(NO,),OHJ]>~ species. This
mechanism is reminiscent of the reaction observed in
an X-irradiated single crystal of bis(ethylene dia-
mine)platinum  dihydrogenosquarate  [7], where
[Pt(en),]** was oxidized by the radiogenic radical
formed on the hydrogenosquarate ion. The OH group,

which occupies the axial position of the square pyramid
is the origin of the anisotropic proton coupling and its
coordination causes a slight displacement of the nitrogen
atoms.

The above mentioned equations for g, and g, lead
to slightly different values of ¢,; the average value for
species A and B are ¢;=0.11510.025 and
¢,=0.08+0.04, respectively. For the A species, the
condition 0 <a?<1 implies that 7 and T, are both
positive and the resulting values of a* and K are 0.40
and +3275 MHz, respectively. This positive Fermi
contact interaction indicates a strong participation of
the 6s orbital in the SOMO. If the three '**Pt-coupling
eigenvalues of the B species are also assumed to be
positive, the values of a® and K calculated for this
species are equal to 0.82 and 1307 MHz.

It is worthwhile mentioning that neither the A nor
the B species have ESR tensors which correspond to
those previously reported for an irradiated powder of
K [Pt(NO,),}-2H,0.

Anhydrous compound

In order to interpret the EPR results it is necessary
to recall the crystallographic results obtained by Porai-
Koshits et al. [13] from an X-ray diffraction study. The
salient feature of this structure is the existence of two
independent [Pt(NO,)].>~ units whose mutual orien-
tations are illustrated in Fig. 6. The platinum atom of
each unit (respectively marked Pt(1) and Pt(2)) is placed

Fig. 6. Mutual orientation of the g, eigenvectors (species P and
G) and of the bond directions in an anhydrous crystal of
K[ Pt(NO;),].
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TABLE 5. Orientation of the g, eigenvectors in an anhydrous single crystal of K;[Pt(NO,),]

g (Species G)

g (Species P)

n,( L Pt(1)N,) 320
n,( L Pt(2)N,) 6
Pt(2)...0’(2) (NO, bound to Pt(1)) 13°
Pt(1)---O(8) (NO, bound to Pt(2)) 27°

80
33°
20°

50

on the ¢ axis and is located at the centre of the square
formed by the four nitrogen atoms. The normal n, to
the N(1)-Pt(1)-N(2) plane, and the normal n, to the
N(3)-Pt(2)-N(4) plane make an (n;, n,) angle equal
to 38.5°. All the PtNO, fragments are planar, but the
dihedral angles between the nitro planes and the co-
ordination plane in the first unit (48.5 and 85.8°) are
different from those measured for the second unit (39.8
and 67.1°).

The similarity in the g and hyperfine eigenvalues
found for the G and P species (Table 4) indicates that
these two species probably correspond to the same
chemical structure. Examination of the eigenvectors
shows, however, that these two paramagnetic species
are differently oriented in the crystal matrix. This
observation is consistent with the presence of two
independent [Pt(NO,)],*>~ molecules in the cell and
the slight differences in the ESR parameters and in
the temperature dependence of the spectra probably
reflect the small structural differences mentioned for
the two platinate ions. Although it is impossible to
unambiguously attribute the P (or G) signals to the
unit containing Pt(1) or to that containing Pt(2), we
will try to describe the trapped species by using the
tensors given in Table 4.

In Table 5, we show the angles formed by the g,
eigenvectors of the G and P species with some directions
obtained from the crystal structure. The normal n, to
the Pt(1)N, plane makes an angle of only 8° with the
g, direction of the P species, while the normal n, to
the Pt(2)N, plane makes an angle of only 6° with the
g, direction of the G species. This alignment of the g
and n directions is consistent with the oxidation of the
two types of [Pt(NO,)],>~ complexes present in the
crystal and with the trapping, without any drastic reo-
rientation, of two Pt(IIl) complexes with a (d.2)" con-
figuration. The stability of a tetracoordinated Pt(III)
species is expected to be very low, and we have examined
the possibility of a fifth coordination in axial position.
The angular properties reported in Table 4 show that
each g, direction is oriented toward the oxygen atom
of an NO, group of the neighbour dianion. Although
the corresponding interatomic distance Pt...O is long
(3.4 A), this is the shortest intermolecular plati-
num-oxygen distance measured in the crystal structure.
It is impossible to know if this NO, group only con-

tributes to the stabilization of an already formed Pt(I1I)
complex or if it directly participates in the oxidation
process (e.g. via the well-known radiogenic radical NO,).
However, the absence of any '*N hyperfine coupling
makes improbable any appreciable spin delocalization
onto a fifth NO, group.

The average value of c; calculated from g, and g,
is equal to 0.14+0.03. Only positive hyperfine eigen-
values lead to an a value which verifies 0 <a®<1 and
the corresponding o value (a® =0.42) implies a K value
close to 4980 MHz. This positive Fermi contact inter-
action corresponds to considerable participation of a
6s orbital. The g values obtained for the G and P
species trapped in the anhydrous crystal correspond,
in fact, to the data previously reported for the hydrated
compound. We have confirmed this point by recording
the ESR spectrum obtained with an anhydrous powder
of K,[Pt(NO,),]; it illustrates the fact that, in absence
of protection, hydrated crystals spontaneously lose water
molecules.

Conclusions

The present single study shows that two slightly
different Pt(IlI) complexes are formed in the X-irra-
diated anhydrous compound. These two [Pt(NO,).,]~
complexes, exhibit an unusually large K value and seem
to be stabilized by the presence of a distant NO, group.
A similar situation is observed with the hydrated crystal
where a distant H,O molecule is probably located in
axial position. In this latter crystal, however, oxidation
by a radiogenic OH radical also occurs and gives rise
to [Pt(NO,),(OH)]*".

Supplementary material

Tables of complete distances, bond angles, torsion
angles, atomic displacements parameters and factor
structure can be obtained on request from author G.B.
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