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Summary

The complex [Pt(C,H,)(PPh,;),] reacts with Pb,Phg to give cis-[PtPh{Pb,Ph;s)-
(PPh3).]; this decomposes in solution to cis-[PtPh(PbPh,)(PPh,),], which may
also be obtained from the ethylene complex and PbPh,. Lead compounds
PbPhMe; and PbPh;Br also give products of insertion into Pb—Ph bonds, but
PbMe;Cl gives cis- and trans-[ PtCl(PbMe,)(PPh;),]. The complex trans-
[Pi(PbPh3),(PEf3),] reacts with 1,2-bis(diphenyiphosphino)ethane (DPPE) to
give [Pt(PbPh,),(DPPE)] which readily decomposes in dichloromethane in pres-
ence of PEt, to give [Pt(PbPh,)(PEt,)(DPPE)]CI and [PtPh(PEt,)(DPPE)]CI.
The complex irans-[PtCl(PbPh,)(PEt;),] was detected in the products of reac-
tions between trans-[PtCl, (PEt;),] and trans-[Pt(PbPh,), (PEt;),] or less than
2 moles of LiPbPh,; it was not detected in the mixture after treatment of frens-
[Pt(PbPh,).(PEL;).] with HCL. In contrast to an earlier report, we were unable
to detect lead-containing complexes in the products of the reaction between
trans-[PtHCI(PPh,),] and Ph,PbNO;. The complexes and their decomposition
products were identified by 3'P-{'H} NMR spectroscopy.

Introduction

Examination by 3'P-{*H} NMR spectroscopy of the products of oxidative-
addition of SnR,Cl to platinum(0) complexes showed that the originally
assigned formulations cis- or fraens-[PtCl(SnR3)L,] (L = phosphine) [1] were
incorrect and that the products were either the complexes cis-[PtR(SnR,Cl)L,]
or mixtures containing them [2]. We now describe the results of a 3'P-{'H}
NMR spectroscopic examination of the products of oxidative-addition reac-
tions of some organolead compounds with [Pt(C,H,)(PPh;),]. Close analogues
of some of these reactions have been studied previously [3] but the reported

* No reprints available.
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spectra of the products did not include *'P NMR, and in some instances the
results were insufficient to give structural assisnments which could be regarded
as unequivocal in the light of our findings for the Sn—Pt complexes.

For completeness we have also re-examined by *'P-{'H} NMR the products
of a number of reactions reported to lead to Pt—Pb complexes [4,5]. A pre-
liminary account of some of this work has been published [6].

Results and discussion

The complex cis-{PtPh(PbPh,)}(PPh,),], whose structure has been determined
by X-ray crystallography [3], was originally obtained from a compound for-
mulated as [Pt(PbPh;),(PPhs),] [ 3], but we have found that it can also be ob-
tained by the more direct reaction between PbPh, and [Pt(C,H,)(PPh,),]. Its
31p_{1H} NMR spectrum in dichloromethane is as expected; it comprises two
doublets (8 112.3, 120.0 ppm) from the non-equivalent phosphines [2J(PPtP)
13 Hz]. The lines corresponding to 6 112.3 ppm have satellites from coupling
to 195Pt ['J(Pt—P) 2944 Hz] and to 2°7Pb [2J(PbPtP) 3462 Hz], and those
corresponding to § 120.0 ppm have couplings !J(Pt—P) 1968 Hz and %J(PbPiP)
259 Hz. The larger indirect coupling %J(PbPtP) is clearly associated with PPh,
trans to Pb and the smaller coupling constant !'J(Pt—P) is of a magnitude
expected for PPh; trans to a phenyl group [2].

The precursor of this compound, formulated as [Pt(PbPh.),(PPh;),] with un-
assigned stereochemistry, was prepared by Crociani et al. by oxidative-addition
of Pb,Ph¢ to [Pt(PPhs),] [3]. To record the 3'P-{'H} NMR spectrum of this
compound we carried out the reaction between Pb,Ph¢ and the more conve-
nient starting material [Pt(C,H,)(PPh,),] in dichloromethane in an NMR tube.
Spectrum accumulation was commenced ca. 30 min. after mixing the reagents
and the spectrum resulting after a further 20 min. showed the presence of two
complexes in addition to the starting complex. One product, which was
present in a minor proportion (ca. 30%), was identified from its parameters as
cis-[PtPh(PbPh,)(PPh,),]. The major product of the reaction (70%) had a spec-
trum which was similar to that of cis-[PtPh(PbPh;)(PPh,),] except in the nu-
merical values of the shift and coupling parameters. The presence of non-equiv-
alent phosphines is clearly incompatible with either isomer of the original for-
mulation, and from the magnitudes of the coupling constants we have assigned
the formula cis-[PtPh(Pb.Phs)(PPh,).], a compound fermed by insertion of
platinum into a Pb—Ph bond of Pb,Ph rather than the Pb—Pb bond. This
formula is, of course, in agreement with the analytical results obtained previ-
ously. Also, one phosphorus ligand is associated with a large value of ?J(PbPtP)
(3516 Hz) and is clearly trans to a Pb donor atom; the other phosphorus ligand
has 1J(Pt—P) 1926 Hz; a value similar to that in cis-[PtPh(PbPh,)(PPh,),] (1968
Hz), and indicative of a trans phenyl ligand. The presence of cis-[PtPh(PbPh;)-
(PPh;).] in the product mixture is consistent with the observation of Crociani
et al. {3] that the product from oxidative-addition of Pb,Ph, decomposes upon
standing in dichloromethane to form this complex.

Complexes containing two triphenylplumbio-ligands have been prepared by
the reaction of cis- or trans-[PtCl,L,] with LiPbPh, [4]. We have repeated the
preparation for L = PEt, and the 3'P parameters (Table 1) confirm that the prod-
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uct is trans-[Pt(PEt,),(PbPh,),1; the spectrum comprises a single resonance
with 9Pt satellites and the 2°7Pb satellites have 2J(PbP{P) 239 Hz indicating Pb
cis to P and the intensity of the satellites further shows that there are two Pb
donor atoms in a cis relationship to each P.

From a similar reaction in which a deficiency of LiPbPh, was used we ob-
tained a product for which the 3!'P-{'H} NMR spectrum showed the presence of
trans-[Pt(PbPh,),(PEt,),] as the principal component and a small amount of a
complex with parameters 6 131 ppm, 'J(Pt—P) 2629 Hz, and 2J(PbPtP) 273
Hz. The intensity of the 2°’Pb satellites showed that the compiex contained
only one Pb attached to Pt, and this and the magnitudes of the coupling con-
stants are consistent with the formula trans-{PtCl(PbPh,)(PEt;),], but we did
not attempt to isolate this compound. This compound has been reported previ-
oulsy by Deganello et al., who obtained a white solid (with a satisfactory
analysis [5] with v(Pt—Cl) 285 cm™! by treating frans-[Pt(PbPhs),(PEt3),] with
HCI (1 molar proportion) in benzene [4].

We have repeated this procedure but the products we obtained were identi-
fied by *'P-{'H} NMR as trans-[PtPh(Cl)(PEt;),] [6 126 ppm, J(Pt—P) 2793
Hz] and trans-[PtCl,(PEt;),] [ 128 ppm, J(Pt—P) 2412 Hz], together with
unreacted starting material. In CHCl, a similar procedure gave only trans-
[PtCl,(PEt;),], so in the absence of full characterisation of the products of this
reaction as obtained by Deganello =t al., [4] it must be somewhat doubtful
whether ¢rans-[ PtC1(PbPh,)(PEt;),] can be obtained by this method. A com-
plex with *'P parameters [§ and 'J(Pt—P) only] identical to those assigned to
trans-[PtCl(PbPh,)(PEtL;),] was detected in low yield from a reaction in ben-
zene between frans-[ Pt(PbPhs), (PEt3),] and a mixture of cis- and trans-
[PtClo(PEt;),]. After 24 h at ambient temperature the solution was shown by
31p-{'H} NMR to contain trans-[PtCl(PbPh;)(PEt,),], the starting complexes,
cis-[PtPh(Cl1)(PEt;),] [6 129.6, 135.6 ppm, 'J(Pt—P) 1616, 4180 Hz] and
trans- [PtPh(Cl)(PEtg)g] .

It has also been reported [4] that treatment of trans-[Pt(PbPh,),(PEt;),]
with an excess of 1,2-bis(diphenylphosphino)ethane (DPPE) either in boiling
benzene or in benzene or dichloromethane at room temperature gave a product
with m.p. 255—260° C (decomp.) which was assigned the formula [Pt(PbPhs,),-
(DPPE)] on the basis of the analytical results [ Analysis found: C, 51.8; H,
3.82. Caled.: C, 50.5;H, 3.66%]. When we carried out the reaction in boiling
benzene a metallic mirror was rapidly deposited so this mixture was not inves-
tigated further. The *'P-{'H} NMR spectra of mixtures prepared in dichloro-
methane at room temperature gave no evidence for the presence of complexes
containing Pt—Pb bonds, but such complexes were detected when dichloro-
methane solutions were prepared and maintained at temperatures below
—10°C. Our results are summarized in Scheme 1. The products were identified
from the 3'P-{'H} specira as detailed below, and because the calculated carbon
and hydrogen contents of all three products are closely similar, the identities of
the solid complexes used for analytical determinations were established by
recording *'P-{'H} NMR spectra of their solutions in dichloromethane prepared
and maintained at —30°C.

The initial product [Pt(PbPh,),(DPPE)] has a 3!P-{'H} NMR spectrum which
comprises a ca. 1 : 4 : 1 triplet from molecules containing inactive lead nuclei



338

SCHEME 1

trans-[Pt(PbPh3),(PEt3),] + DPPE

lCHZC!Z. -30°%C

[Pt(PbPh;)(DPPE)]
CHClp. —10°C CH,Cl,, room temperature
48 h
CH,CI
[Pt(PbPh)(PEL,) (DPPE)]CI 2" 2 [PtPh(PEt,)(DPPE)]CI
3 3 room 3
temperature

together with an AA'X spectrum from molecules containing X = 2°7Pb (21%
abundance). The parameters of this spectrum are given in Table 1 together with
those for the analogous complex [Pt(SnPh,),(DPPE)]; the principal features of
the spectrum of this complex have been reported previously [7], but a spec-
trum of sufficient intensity to show tin satellites was obtained subsequently.
Satisfactory analytical results were obtained for this and the lead complex (Ta-
ble 1) which melted with decomposition at 110—116°C.

When the reaction mixture was.maintained at —10°C for 48 h the 3'P-{'H}
NMR spectrum was of ABX form with platinum satellites. The shifts and cou-
pling constants show that a PEt; ligand is trans to one phosphorus of a DPPE
ligand which is also associated with weak 2°7Pb satellites, presumably from a
PbPh, ligand in cis relationship [2J(PbP) 241 Hz]. The other phosphorus of
DPPE is associated with J(Pt—P) 2397 Hz, which is somewhat smaller than for
P trans in [Pt(PbPh,),(DPPE)], but a change of ligand in cis relationship can
cause differences in 'J(Pt—P) of this magnitude. Since we are able to eliminate
the possible presence of a phenyl ligand (vide infra), it seems reasonable to
assign the formula [P{(PbPh;)(PEt,)(DPPE)]Cl! to this complex.

When any of these reaction mixtures were allowed to warm to room tempe-
rature or when the mixture was prepared at room temperature, the 3'P-{'H}
NMR spectra obtained within 1 h showed complete conversion into
[PtPh(PEt,;)(DPPE)]CI, the spectrum of which is also of ABX form with
LJ(Pt—P) 1702 Hz for the P of DPPE assigned trans to the phenyl ligand. This
complex was obtained with satisfactory analytical results (Table 1) and with
m.p. 110—120°C from a reaction mixture at room temperature after removal
of Pb(Cl, and PbPh,. It is evident that in dichloromethane the Pt—Pb bonds are
labile and are probably replaced by Pt—Cl bonds in reactions with the solvent,
after which the chloride is displaced by the excess of phosphine to form the
cationic complexes.

We are unable to explain the results reported by Deganello et. al. [4] for the
product of the reaction between trans-[Pt(PbPh,;).(PEt,),] and DPPE.
Although it is possible that their product with m_p. 255—260°C (decomp.) was
[Pt(PbPh,){PEt,)(DPPE)]Cl, which has similar carbon and hydrogen contents
to those reported [4] and which we did not isolate, our results imply that it is
unlikely that any platinum complex other than [PtPh(PEt;)(DPPE)]Cl could be
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obtained from dichloromethane at room temperature by the procedure they
report. In toluene at —20° C or benzene close to its m.p., 3'P-{*H} NMR spectra
of mixtures of trans-[Pt(PbPh,),;(DPEL;),] and DPPE showed the presence of
small amounts of [Pt(PbPh;),(DPPE)], but in toluene at room temperature the
solution contained mainly [PtPh,(DPPE)] [6 —99.8 ppm, J(Pt—P) 1672 Hz,
lit. [8] (in CH,Cl,) § —99.4 ppm, J(Pt—P) 1704 Hz], so the complex is unsta-
ble in solution at room temperature even in an inert solvent.

The reactions of PbMe,Ph and PbPh,Br with the complex [Pt(C,H,)(PPh;),]
in CH,Cl, were shown from the 3'P-{'H} NMR spectra of the product mixtures
to involve formal insertion of platinum into the Pb—Ph bonds. The reaction
with PbMe,;Ph at ambient temperature gave cis-[PtPh(PbMe;)(PPhs),] the spec-
trum and parameters of which are closely related to those of cis-[PtPh(PbPh3)-
(PPhs),] (Table 1). With PbPh,;Br at —30°C the spectrum of the product shows
the presence of a single cis complex with one PPh; trans to Ph [!J(Pt—P) 2078
Hz] and one PPh; trans to Pb [%J(PbPtP) 4019 Hz]. The magnitude of 'J(Pt—P)
for PPh, frans to Pb [3457 Hz] is larger than that for PPh, trans to PbPh,
[2944 Hz] in cis-[PtPh(PbPh;)(PPh,),]. The stoichiometry of the reaction and
analogy with the complexes cis-[PtPh(X)(PPh,),], where for PPh, trans to X
1J(Pt—P) = 2717 Hz for X = SnPh,Br and J(Pt—P) = 2354 Hz for X = SnPh,
[2], then imply the formula cis-{PtPh(PbPh,Br)(PPh,),] for the product from
PbPh;Br. This complex decomposed in CH,Cl, upon warming to room tempera-
ture and from the 3'P-{'H} NMR spectrum the product mixture was shown to
comprise frans-[PtBr(Ph)(PPhs),] (ca. 35%), cis-[ PtBr(Ph)(PPhs),] (ca. 39%),
cis-[ PtPh,(PPh,),] (ca. 11%), and cis-[PtPh(PbPh;)(PPhs),] (ca. 16%). The reac-
tion was accompanied by the precipitation of metallic Pb; the same product
mixture was obtained when the oxidative-addition reaction was carried out at
room temperature.

The spectrum of the product of the reaction between PbCliVie; and
[Pt(CoH,4)(PPhs),] in CH,Cl, at —80°C indicated the presence of cis-
[{PbCl(PbMe,)(PPha,),] (ca. 8%) and its trans isomer (ca. 22%). The cis complex
has the expected form of spectrum, with coupling constants 'J(Pt—P) indicat-
ing PPh; trans to Cl (3991 Hz) and PbMe; (2731 Hz). Coupling constants
1J(Pt—P) trans to PbMe, are expected to be slightly smaller than those trans to
PbPh, (Table 1) by analogy with results for PPh, frans to Sn in the related tin
complexes cis-[PtPh(SnPhs)(PPh;),] ['J(Pt—P) 2854 Hz P trens to Sn} and cis-
[PtPh(SnMe;)(PPhs),] [\J(Pt—P) 2036 Hz P trans to Sn]. Because of the low
abundance of the cis-product, the 2°7Pb-satellites were too weak to observe.

The identification of the trans product as trans-[ PtCl(PbMe;)(PPh;),] has
been inferred from the value of !J(Pt—P) (2688 Hz), which is typical of PPh,
trans to P, and from the 2°7Pb satellites which have a combined intensity of ca.
25% of the main peak intensity [ Abundance of 2°7Pb 21%], indicating one Pb
atom per molecule, and a coupling constant >J(PbPtP) (188 Hz) consistent with
a cis relationship between the Pb and P donor atoms. In the 'H NMR spectrum
at —30° C signals from the PbMe, group [8 0.67 ppm, 2J(PbCH) = 60 Hz] and
unreacted PbClMe; [6 1.37 ppm, 2J(PbCH) 68 Hz] were observed and there
were no indications of Pt—Me groups. When the oxidative addition reaction was
carried out at room temperature in CH,Cl, the products cis-[PtMe(Cl1)(PPh3;),]
and cis-[PtCl,(PPh;),] were identified from the 3!'P-{*H} NMR spectrum and

(Continued on p. 342)



340

we) (L0
Le 6'6Y 14%aa%aY5H%90 9 (dd)rg ‘102 ‘vE8Z (dad)ry ‘F6LT (d—3ry '0'08 ¢ YIDTHO [(mada) ¥ Euqaaal
L7 (dad)pz 6282 (4~1d)r; *6'0ET 9 EDHD [¥UEraa)(Eyaqaorgl-suny
862 (490 ‘L66T (d—3d)pp ‘9281 9 UDTHO [¥(€1ad) L(Eugaq)ial-suny
881 (d9d)Py ‘8892 (a3 )Py *¢'6TT 9 YOHD [2(Eyaa)(Eowaqanoral-sury
YT (dd)ry
166¢ (d-1d)ry '0'L3T ¢ 11D 03 suDy g :
1642 (d—3d)ry '€'S0T g iqdorsuny g TIOTHO [Z(Euda)( EoaaNoial-so
ZY(dd)ry
667 (dad)ry ‘€L0T (a—1a)ry ‘Z°9TT g :ug 03 ULl g ‘
6TOV (dad)rg *L9VE (d—1d)rp ''BTT 9:ad o3 suny ¢ UDTHD [3(Cuaa) (rg Tugaq)udrdl s
Z1(dd)iry
(rv)  (9'99) 992 (dad)ry 9861 (d—1d)Py 'V'BTT ¢ :Ud 03 suDd) g
vy 2'99 1a94%avvsho  g2ee (494)r; '96LT (d—1a)Py 'O'BTT 9:ad o3 suny & TIOTHO { Y Euaa)(Eopaa)udidl-sm
£T(dd)ry
692 (dad)r'g ‘9961 (a—1d)y '0°03T ¢ (Ug 03 suvsl g
Z9VE (d9d)r7 'VPET (d—3d)rp 'E'BIT 9:ad 0%suny g YIDTHO [ Y Euad)(Euqad)uardl-s»
e1(ddiry
923 (dd)ry *9Z0T (d—~3d)ry 'L'0TT 9 :Ud 03 suny) 4
919¢ (46d)Pg *€6TE (d—3d)ry ‘9°0TT § 1A 03 suDY g 9% [ U Euga)(Sudlaauadl-ap
4] H o)
(zH)r ‘(wdd)g—
(%) (0o[Ud) punoj s{SA[PUY  VMWO JUMOD[OI p 81030WVIVY zEZ.HE _w..:n FLGTY (I xojdwo)

VIVd TVOLLATYNY ANV YNN{H}-dy¢
1a1avy



341

‘SOYII0I88 g, o 3O UCI000P BY3 30} JUDIOYMEU] O3 08joU 03 (WUB]S , 'Ad0DROAIDOAS YINN H AT POID0IOP OSTR SUM YDIUM UOHUZINISAID 30 TDTHD "fowt T suimy
-U0d PIIOE ¢ 1%a% 238 ‘aMIMIadWo) Mol U PapI02aX dXaM UDAUS auros 99D uy JE(QOIN) 20UDIDJOI [BUINXD AL} JO Aouanbaiy Iy 07 0TV SIJUF [VOJUIAYD DAIIISOJ o

~ a
(X®) 0'9 (XV) 9'6T "(8V) 998 (ad)rg ud dud J
ZOLT (d—3a)ry ‘€96 ¢ :Xd // \N N
(o)  (1'e®) 0BIZ (d-3d)r; '8'c6 ¢ :8q 3 d I“_u
L' u'aq 1qiotatrnlco P89z (@—1)ry ‘ezt Ve ZoHO \ [{TTo}
y v /s
€134 d"ud
L. ¥ L
. a -
€ydad n_/.en_
(X9) 8'6 (XV) 9'61 "(AV) 028 :(da)ry \&
2 L68Z (d=3Dry ‘28 9 :Xd o | /E HO
V2 (2900 *L63T (1) '2'68 ¢ g \ 24D
2 TLVE (330 ‘g'veT 9:Va  TIDTHO v /
£43d ) dud

1rg) (Tv) 6D

q TY1'6T9T (QUSqyy)ry ' TT (dd)fg
0'g Ty 6'v9

14 T3%1n95yE9
USIHEIDTHE0 LZ1'IYOT (quS, 11)r7 ‘1672 (a—3DP ‘e'88 ¢ LIDTHD q [(1da@ U ERus) )



342

there were no signals corresponding to the complexes containing PbMe, ligands.
The complex [PtCl(PbPh;)(PPh;),] has been reported to be obtained as
white crystals after treatment of trans-[PtH(C1)(PPh;),] with an equimolar
quantity of triphenyllead nitrate in tetrahydrofuran under reflux [9]. The com-
pound was reported to be difficult to obtain pure since it tended to decompose
rapidly to [PtPh(Cl)(PPh;),;]. We examined the products of reactions between
trans-{PtH(C1)(PPh,),] and PbPh;NO; conducted under a variety of conditions:
(a) as reported previously [9]; (b) in dichloromethane under reflux for 10, 30,
45 and 120 min. periods; (¢) in dichloromethane at —50°C and —10°C, and (d)
under reflux in benzene for 10 min. In all instances the 3!P-{*H} NMR spectra
of the product mixture showed the presence of cis- and trans-[PtPh(Cl)-
(PPh3,).], and in benzene and in dichloromethane at —10°C some unreacted
trans-[ PtHCI(PPh;),] was present together with a complex whose formula is
tentatively assigned as trans-[PtH(NO,)(PPh;),] on the basis of the magnitude
of 1J(Pt—P) [3143 (CcH¢), 3103 (CH.Cl,) Hz]. None of the resonances were
associated with 2°7Pb satellites and the spectra were of a signal to noise ratio
which was easily adequate for the detection of such satellites. We were there-
fore, unable to obtain spectroscepic evidence for the formation of
[PtC1(PbPh;)(PPh,),] or other lead-containing complexes, though it is probable
that some such complexes are intermediates in the processes leading to the
_ complexes cis- and trans-[ PtPh(Cl)(PPhs),]. It may be noted that the analogous
reaction between trans-[PtH(Cl)(PPh,),] and SnPh,NO,, which was reported
[9] to give [PtCl(SnPh,)(PPh;),], has been shown to give a mixture of phenyl-
platinum complexes and cis-[PtPh(SnPh,Cl1)(PPh,),] [2].

Experimental

General

All the solvents were dry and oxygen-free, and reactions were carried out un-
der nitrogen. The 3!'P-{'H} NMR spectra were recorded at 40.48 MHz on a
JEOL PFT 100 instrument. Solutions in dichloromethane at 25°C in 8 mm out-
side diameter tubes were used except where stated otherwise. The magnetic
field was locked to the *H resonance of a solution of trimethyl phosphite in
deuteriobenzene or trimethyl phosphate in deuteriodichloromethane. These
solutions served as external reference; chemical shifts are quoted with respect
to trimethyl phosphite and positive values are to high frequency of the refer-
ence. Proportions of complexes were inferred directly from the relative peak
heights in the *'P-{'H} NMR spectra. Analytical and spectroscopic results for
the complexes are given in Table 1.

Lead compounds

Lead compounds PbPh, and PbMe,;Cl were obtained from commercial
sources; Pb,Ph¢, PbPh,Br and PbPh,Me were available in this laboratory. Tri-
phenyl-lead nitrate has been obtained previously from PbPh,Cl via initial con-
version to PbPh;OH [10] but the direct method (as follows) is superior.

A solution of AgNO, (0.85 g, 0.05 mol) in ethanol (50 cm?®) was added drop-
wise to a solution of PbPh,Cl (2.4 g, 0.05 mol) in warm ethanol (150 cm?3).
Silver chloride was removed by filtration, the filtrate evaporated to dryness,
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and the white residue washed three times with n-hexane to give the crude prod-
uct (2.25 g, 89%). Recrystallization from ethanol gave white crystals m.p.

220—225°C (decomp.) (lit [10] 220—225° C) (Analysis found: C, 43.6; H, 3.6;
N, 2.7. C;gH;sPbCl caled.: C, 43.2; H, 8.0; N, 2.8%).

Complexes

The complexes [Pt(C:H4)(PPha),1 [111, trans-[Pt(PbPh3),(PEt3),] [4] and
trans-[PtH(Cl1)(PPh;),] were prepared by established methods.

cis-[PtPh{PbPh; (PPh;),]. Tetraphenyllead (0.27 g, 0.0054 mol) was added
to a solution of [Pt(C,H,)(PPha1),] (0.4 g, 0.0054 mol) in benzene (50 cm3) and
the resulting orange-yellow solution boiled under reflux for 15 min. Addition
of hexane gave cis-phenyl(triphenylplumbio )bis(triphenylphosphine)plati-
num(IT) (0.29 g, 43%), m.p. 167°C (lit. [3] 168°C).

cis-[PtPh(PbMe; }(PPh,),]. A solution of [Pt(C,H,)(PPh,)] (0.4 g) in toluene
(5 cm?®) was treated with PbMe.Ph and the mixture stirred at room temperature
for 15 min. Addition of n-hexane (20 cm?®) gave a white precipitate which was
washed with n-hexane to give cis-phenyl(trimethylplumbio )bis(triphenylphos-
phine)platinum(II) as a white powder (62%), m.p. 154°C.

[Pt(PbPh, ),(DPPE)]. A solution of trans-[Pt(PbPh;),(PEt;),] (0.65 g, 0.5
mmol) in dichloromethane (20 em?) was cooled to —30°C and treated with a
solution of DPPE (0.26 g, 0.65 mmol) in dichloromethane (10 cm?) also at
—380°C. The solution was stirred for 6 h at —30°C after which the dichloro-
methane was evaporated at —30° C and the residue washed with three portions
of cold hexane (20 cm?®). The crude material was dissolved in dichloromethane
at —30° C and cold hexane added to the point of turbidity. The crystals which
deposited were filtered off, washed with cold hexane, and dried to give the
product as off-white crystals, m.p. 110—116°C (decomp.).

[PtPh(PEt;)(DPPE)]Cl. A mixture of trans-[Pt(PbPh;),(PEt;),] (0.65 g, 0.5
mmol) and DPPE (0.26 g, 0.65 mmol) in dichloromethane (20 cm?®) was shaken
for 5 min. then put aside at room temperature for 24 h. Colourless needles of
PbPh,, m.p. 221—222°C (lit. [12] 2283—225°C), and a white solid, probably
PbCl,, were deposited. After filtration, the solution was treated with hexane to
the point of turbidity and cooled. A further quantity of PbPh, was removed by
filtration, the solution was evaporated to dryness, and the residue washed
several times with hexane to remove PEt;. The crude product was recrystallised
from dichloromethane-hexane to give white crystals, m.p. 110—120°C.
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