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Although tin(II) chloride commonly inserts into
metal—metal bonds, e.g. with Mn,(CO),q, Fe,(n-
CsHs),(CO)s, Cor(CO)s and Niy(nCsHs),(CO),
[1], it does not do so with M, Cl,(dppm), (M = Pd
or Pt, dppm = bis(diphenylphosphino)methane) but
rather gives terminal SnCl, derivatives [2]. To inves-
tigate whether this is a general distinction of Pt—Pt
bonds, we have studied the reactions of tin(II) halides
with the anions [Pt, X;)C0O),]*” X =Clor Br [3].

When  [NBuj],[Pt, CL, (CO) ], dissolved in
dichloromethane, is stirred over SnCl,, the latter dis-
solves to give a yellow-green solution. The '**Pt NMR
spectrum shows conversion of the resonance of the
starting material (5(Pt), 398 p.p.m. to high frequency
of 5(*5Pt) = 21.4 MHz) to one at 368 p.p.m. which
has two pairs of satellites, typical of coupling to tin
isotopes  [J(*?°Pt!*°Sn), 15264; 'J(**SPt!!"Sn),
14 580 Hz]. Using the less soluble tetrapropylammo-
nium salt, pale yellow crystals were isolated which
analysed satisfactorily (C, H, N and C1) for [NPr3],-
[Pt,SnCls(CO),]. Similar results were obtained
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Fig. 1. 334 MHz "Sn NMR spectrum of [NBu%],[Pts-
Br4(CO);] + SnBrj,.

for the bromo-analogue. The change in platinum
chemical shift on reaction with SnCl, is much less
than that previously observed when SnCl, inserts
into a Pt—Cl bond to form a Pt—SnCl; group [4].
That a terminal SnCl; group is not formed in the
present case is confirmed by the !!?Sn spectra (e.g.
Fig. 1) which show equal coupling to two platinum
centres.
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Fig. 2. 19.2 MHz '°5Pt NMR spectrum of ‘Pt,CL3(C0O); ]2 + SnCl,.
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We have obtained information on the Pt—Pt bond
in [Pt;X4(C0),]*>” by '**Pt NMR measurements on
asymmetric mixed halide species of the type [Pt,-
XY3(C0),1*>” formed in solution [S]. To apply this
approach to the derivatives with SnX,, we prepared
‘Pt,Cl31(CO)3 ™" {ie. a mixture of Pt,Cly(CO),]*,
[Pt,C1(CO),]*", and [Pt,CL1,(CO),]*7} by
adding 1 equivalent of sodium 1odide to [NBu}],-
[Pt Cl4(CO),] mn acetone and removing the solvent.
After reaction with SnCl,, the ***Pt NMR spectrum
shows features that can be assigned to [{PtC1,(CO)},-
SnCl, 1>~ (1), [{PtC1,(CO)}SnCL{PtCII(CO)}]*~ (1I),
and [{PtCII(CO)}SnCl,]*~ (IIl) (Fig. 2)*. The Pt—
Pt coupling constant in II (2097 Hz) is under half
that in [Pt,Cl31(C0),]?>" [S]. The 'SPt chemical
shuft of the ‘PtCl,CO’ end of II 15 2 p.p.m. to low
frequency of that of 1 whereas the equivalent end
of [Pt,Cl31(CO),]*  occurs 264 p.p.m. to high
frequency of that of [Pt,Cl4(C0),]*> " and a similar
comparison arises for the ‘PtCII(CO) ends [5].
Further, the CO stretching vibrations of [Pt;Cl,-
(CO),] are separated by 26 cm™! but in its SnCl,
derivative they have coalesced into a single band (at
2071 cm™) indicating a decrease in the interaction
between the Pt centres. From this ewiddence, we con-
clude that there is no significant Pt—Pt bond remain-
ing after the reaction with SnCl, and hence that the
products can be fairly represented as [(CO)Cl,Pt—
(SnCl,)~PtCL,(CO)]*>". In view of the high rrans
influence of tin as a ligand [6], we expect that CO
will be c¢is to the Pt—-Sn bond and the complexity
of the IR spectra in the combined Pt—X plus Sn—X
stretching region supports this configuration.

*We have found that there 1s a preference for the heavier
halide to be bonded to platinum rather than tin in complexes
containing two different halides.
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Conclusions

The formation of I demonstrates that SnCl, will
msert into a Pt—Pt bond. Since the M—M bond of
M,Cl,(dppm), (M = Pd Or Pt) 1s attacked by ligands
such as SO, or CO [7], 1t seems likely that the
failure of SnCl, to insert into it 1s associated with

Sn
/

the strain that the greater span of the M M unit

puts on the dppm bridging ligands.
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