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Introduction

The binding of tin(II) halides to transition metals
is well known and numerous compounds containing
metal to tin bonds have been prepared [1]. In partic-
ular platinum(II, IV) salts bind to stannous halides
forming characteristically coloured complexes, a
phenomenon that has been exploited in the quantita-
tive determination of platinum [2-5]. In addition
platinum complexes containing the trichlorostannato
moiety have been found to possess useful catalytic
properties [6-8]. As part of a programme to investi-
gate the structure and !'’Sn/'*®Sn NMR parameters
of tin(II) containing platinum(II) compounds, we
have prepared frans-[Pt(SnCl;),Cl,_,(PEt;3),] (n =1
or 2) complexes. Pregosin and Sze have recently
studied similar complexes by means of *'P and
5Pt NMR in CDCl; and CD,Cl, solutions [9].
Although '°*Pt chemical shifts of trans-[Pt(SnCls),-
Cl, n(PEt3),] (n = 1, 2) were reported, no J(Sn—
Pt) coupling constants were quoted, presumably due
to low solubility of these complexes in CD,Cl,
at ca. 223 K. Very recently however, unusually large
2J(Sn—H) coupling constants (1663 and 1740 Hz for
178n and !'°Sn respectively) were reported for the
complex trans-[PtH(SnCl;}(PPh;),] at 203 K [10].

We find that at 190 K the complexes trans-
[Pt(SnCl3),,Cl,—(PEt3),] are sufficiently soluble in
acetone so that 'J(Pt-Sn) coupling constants are
readily observable in a reasonable time period. Never-
theless the title complexes were found to dispropor-
tionate extensively in acetone solution, and it is this
process we wish to report here.

Experimental
Treatment of cis/trans-[PtCl,(PEt;),] in acetone
with stoichiometric amounts of anhydrous SnCl,,

followed by heating under reflux for 10 min. yielded
yellow [Pt(SnCl3)CI(PEt;),] and orange [Pt(SnCly),-

*Author to whom correspondence should be addressed.

(PEt3),] which were recrystallised from absolute
ethanol. Only the trans isomers could be made. All
operations were carried out under an atmosphere of
dry N,. Microanalysis data yielded 20.8% C, 4.3% H
and 16.1% C, 3.4% H while C12H30P2CI4SnPt and
C12H30P2C15Sn2Pt require 20.83% C, 4.37% H and
16.35% C, 3.43% H respectively.

3P and !'7Sn NMR** spectra were measured in
10 mm tubes using a Brucker DS-90 spectrometer
at 36.44 and 32.07 MHz respectively. *'P and '!"Sn
chemical shifts are quoted relative to external 85%
H3PO, in >H,0 and neat (CH;),Sn at room tempera-
ture respectively. All solutions were freshly made
using 1:1 mixtures of hexadeutero-acetone and
ordinary acetone.

Results

The *P NMR spectrum of trans-[Pt(SnCl;)CI-
(PEt3).], (A), in acetone at room temperature, shows
only a single sharp resonance flanked by two J(Pt—P)
satellites. No 2J(Sn—P) coupling satellites are observ-
ed, indicating fast Pt—Sn bond breaking on the NMR
time. scale. On cooling to 190 K, the spectrum
becomes quite complex and three major species are
identifiable in solution. Additionally 2J(Sn—Pt)
coupling satellites become clearly visible around two
of the three 3!P resonances. The corresponding !!’Sn
NMR spectrum shows the presence of only two sets
of resonances with unusually large 'J(Pt—'!Sn)
coupling constants. Table I collects the 3!'P and
117Sn NMR data for the title complexes.

A similar set of 3'P and '’Sn NMR spectra is
obtained from an acetone solution of trans-[Pt(Sn-
Cl3).(PEt5),], (B), although the relative intensities
of the three sets of 3'P and two !'’Sn resonances
differed somewhat from those observed in the spectra
of (A). It was, however, not possible to estimate the
relative intensities reliably. Addition of further por-
tions of anhydrous SnCl, to solutions of either (A)
or (B) showed that once Sn(II) to Pt(IT) ratios of ca.
5:1 are attained, only one set of *'P and **’Sn reso-
nances is observed. Identical results are obtained
whether the cis- or trans-[PtCl,(PEt3),] complex
is used as starting material. Of the many possible
species that may be postulated to exist in solution,
the only satisfactory model that is consistent with
these experiments may be given as follows:

**Due to instrumental difficulties we achieved slightly
better quality spectra for Ugh as compared to 196h nuclei
even though the latter is ca. 1% more abundant. Other
workers have normally used the Wgn isotope. However use
of ll‘7Sn nuclei in no way affects the conclusion reached.
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tants in frans-[Pt(SnCl3),Cl, o (P(Et);),] of 28954
Hz (n=1) and 20410 Hz (n = 2) [14].

In conclusion it may be stated that as in the case
of 5Pt NMR, 7Sn or °Sn NMR shows itself to be
a very useful tool in the understanding of transition
metal complexes containing tin(II) bonds. The use
of acetone as solvent is complicated by disproportio-
nation that occurs, so that its excellent properties
as a solvent are partly offset by such complica-
tions.
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