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The hydride-bridged A-frame complexes [RPt(u-H)(u-dppm).PtR'IPFs and [RPt(u-H)(u-
dppm).PdR']PFs react with HCI (generated by reaction of acetyl chloride with water) in
acetone-ds solution by cleavage of one of the metal—carbon bonds. In the diplatinum systems
the relative rates of Pt—C bond cleavage decrease in the order Me > Et > Ph, resulting in
a single product in each case. For the heterometallic complexes reaction is faster at
palladium, but mixtures of [RPt(u-H)(u-dppm).PdCI]PFs and [CIPt(u-H)(u-dppm).PdR']PFs
result in several instances. Further reaction of these with HCI and/or CCl, generates the
chloride-bridged species [RPt(u-Cl)(u-dppm),PdCI]PFs, formed, in some cases, by migration
of the organic group from palladium to platinum. These complexes have been prepared
also by reaction of [PtR(dppm-PP)(dppm-P)]PFs with [PdCl,(cod)]. The [RPt(u-Cl)(u-dppm),-
PdCI]PFs complexes are fluxional at 298 K, although the motion may be arrested slightly
below ambient temperature. A mechanism involving reversible bridge opening is proposed

to account for the fluxional behavior.

Introduction

Several dppm-bridged A-frame complexes of platinum
containing bridging hydride ligands have been re-
ported,! and a number of their reactions have been
described. These include reductive eliminations of H,
from [PtoHa(u-H)(u-dppm)2]t or [PtzHMe(u-H)(u-
dppm),]* 28 or CH, from [PtaMey(u-H)(u-dppm),] .4 The
analogous palladium complex [Pd,Me;(u-H)(u-dppm),]*™
has been reported to eliminate both CH4 and C;He.% The
trihydridodiplatinum cation has also been reported to
react with HCI or CCl, to produce first [PtyHa(u-Cl)(u-
dppm),] T, followed by [Pt Cly(u-H)(u-dppm),]*.6

We have reported recently the preparation of a series
of unsymmetrical diplatinum or platinum—palladium
A-frame complexes containing bridging hydride ligands,
as well as their diplatinum and dipalladium counter-
parts.” Here we report on the reactions of these
complexes of the type [RM(u-H)(u-dppm).M'R']PFs, with
HCI or CCly4, which proceed by cleavage of one of the
metal—carbon bonds. In certain cases, the M—C bond
cleavage is followed by migration of the remaining
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organic fragment between the metal centers or replace-
ment of the bridging hydride by chloride.

Results and Discussion

The hydride-bridged complexes [RM(u-H)(u-
dppm);M'R']PFs exhibit poor solubility in dichloro-
methane, chloroform, or hydrocarbon solvents, but they
are reasonably soluble in acetone. We have investigated
their reactions in acetone-dg with excess HCI (formed
from acetyl chloride by reaction with water in the
acetone), with a stoichiometric amount of HCI (prepared
similarly) dissolved in CCl4, and with CCl, itself, using
NMR spectroscopy.

The symmetrical diplatinum complexes [Pt;R,(u-H)-
(u-dppm),2]PFes (R = Me, Et, Ph) react with excess or 1
equiv of HCI in acetone-dg solution by substitution of
one of the terminal organic moieties by chloride (eq 1).

P b . p >p +
R, | | R R, }L»“‘Cl
gy pr HC Pt )
| 7 acetone-dg IL\H/P 1
PP ~~
R = Me, Et, Ph

The products, which are formed over several hours at
ambient temperature, exhibit two 3P NMR resonances
(Table 1), which appear as complex multiplets. In each
case, one resonance is located at a position very close
to that found in the reactant, and with an almost
identical *Jppe coupling constant,” whereas the second
appears at 12—13 ppm, with a one-bond coupling
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Table 1. 'H and 3'P{!H} NMR Data for Complexes of the Type [RM(u-H)(u-dppm),M'CI]PF;

R M M’ o(P) pip Jpp o(H) LptH

Me Pt Pt 19.1 2841 2Jp.p, = 51,%Jpp, = 17 —13.90 960
13.1 2458 123p,p, — 2Jdp.pyl = 22 425

Et Pt Pt 18.6 3050 2Jp.p, = 46,%Jpp, = 19 —14.29 965
12.2 2494 |2‘JPan - zJpcpd\ =12 402

Ph Pt Pt 14.5 2845 2Jp.p, = 49, *Jpp, = 17 —14.48 950
12.4 2453 123p,p, — 2Jdp.pyl = 26 415

Me Pt Pd 18.0 2802 2Jp.p, = 48, *Jp,p, = 24 —-11.71 513
13.5 123p,p, — 2Jpp,| = 13

Et Pt Pd 17.9 3021 2Jpp, = 46, *Jp,p, = 24
13.7 |2Jpapb - zJpcpd\ =16

Ph Pt Pd 13.8 2825 unresolved -12.35 497
13.6

Me Pd Pt 16.7 2585 unresolved —15.02 1205
18.0

Ph Pd Pt 16.0 2525 2Jp.p, = 44, *Jpp, =21 —15.12 1145
12.8 123p,p, — 2Ipp,l = 2

a2 J values in Hz.

constant in the range 2450—2500 Hz. The first signal
is assigned to the P atoms attached to the platinum still
bearing the R group, and the second to the P atoms
coordinated to the chloroplatinum moiety. As found for
the reactants, the 1Jpp value is larger cis to an ethyl
group (3050 Hz) than when the P atoms are bound to a
methyl- (2841 Hz) or phenylplatinum (2845 Hz) moiety.”
In each case a pseudoquintet (couplings to the two pairs
of nonequivalent P atoms are similar) is observed in the
IH NMR spectrum around —14 ppm, due to the bridging
hydride. It exhibits two different couplings to 1°°Pt, one
of 950—965 Hz due to coupling to the chloroplatinum
center and a smaller coupling in the range 402—425 Hz
due to coupling to the organoplatinum moiety. The
much greater trans-influence of the organic fragment
accounts for the smaller 1Jpyy value. The hydride
resonance is shifted by 5—7 ppm to low frequency
compared with that found for [Pt;R2(u-H)(u-dppm),]t.”
The *H NMR spectrum of [MePt(u-H)(u-dppm).PtCI]*
also exhibits a triplet resonance at 0.2 ppm, with 19Pt
satellites, due to the remaining methyl group, and
[EtPt(u-H)(u-dppm),PtCI]* gives rise to multiplets at
—0.2 and 0.9 ppm (each with 9Pt satellites) due to the
CH; and CHs; groups. In each complex a single mul-
tiplet due to the dppm methylene groups appears at ca.
5 ppm, and signals due to the phenyl hydrogens appear
in the 7.0—8.0 ppm range.

The unsymmetrical diplatinum complexes [RPt(u-H)-
(u-dppm),PtR']" (R = Ph, R" = Me, Et; R = Et, R' =
Me) react in a similar manner, giving a single product
in each case. In the phenyl-containing species, cleavage
of the alkyl—platinum linkage occurs exclusively to
generate [PhPt(u-H)(u-dppm),PtCI]*, whereas in the
mixed alkyl complex reaction at the methylplatinum
center takes place preferentially to yield [EtPt(u-H)(u-
dppm),PtCI]". Thus the relative rates of cleavage of the
Pt—C bonds lie in the order Pt—Me > Pt—Et > Pt—Ph.

We and others have shown previously that [PtMeAr-
(cod)] complexes react with HCI by preferential cleavage
of the aryl—platinum bond.8® In contrast, treatment
of bis(phosphine)platinum complexes of the type cis-
[PtMeAr(PR3),] with HCI results in Pt—Me bond cleav-
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age.%19 To our knowledge, our results represent the first
examples of such competitive cleavage reactions in a
diplatinum system, and the selectivity for cleavage of
the alkyl—platinum bond observed in mononuclear cis-
bis(phosphine)platinum species is carried over to these
diplatinum complexes which contain mutually trans
phosphine ligands. We have no information at this
point regarding the mechanism of the present cleavage
reactions, but cleavage of alkylplatinum bonds by HCI
in complexes containing bidentate nitrogen ligands has
been shown recently to occur by an oxidative addition—
reductive elimination sequence.11.12

The diplatinum complexes of the type [RPt(u-H)(u-
dppm),PtCI]" have been characterized in solution only.
On standing of samples in solution, further reaction
occurs to give [PtCly(dppm)] (6(P) —63.8, 1Jppp = 3084
Hz). In the case of [EtPt(u-H)(u-dppm).PtCI]*", decom-
position also takes place via [HPt(u-Cl)(u-dppm).PtH]*
(0(P) 17.4, YJpp = 2600 Hz; 6(H) —11.61, *Jpy = 1140
Hz),6 formed presumably by S-elimination of ethene.

As indicated above the [RPt(u-H)(u-dppm).PtCI]*
cations react further to give [PtCly(dppm)] on standing
in solution, but even with excess HCI, there is no
evidence for cleavage of the second Pt—C bond to yield
a species of the type [Pt,Cly(u-H)(u-dppm)2]t. When
complexes of the type [PtR;L;] (L = PR3 or L, = cod)
are treated with HCI, the first organic group is replaced
rapidly by chloride but substitution of the second R
group is much slower.8710 This permits isolation of
species of the type [PtCIRL;]. In the present dimeric
system only one metal—carbon bond is cleaved readily,
although each metal center bears only one R group. It
may be that the bridging hydride in [Pt:Ra(u-H)(u-
dppm),]t exerts a significant trans-influence on the
Pt—C bonds, which promotes cleavage of one of them.
In [RPt(u-H)(u-dppm).PtCI]*, however, the hydride
forms a stronger interaction with the chloroplatinum
center, and its trans-influence on the remaining Pt—C
bond is reduced. This is supported by the observation
of a reduced *Jpy coupling to the organoplatinum center
compared with that found in [Pt;R2(u-H)(u-dppm)2]*.
Thus, reaction at the second metal—carbon bond is slow.

(20) Alibrandi, G.; Minniti, D.; Scolaro, L. M.; Romeo, R. Inorg.
Chem. 1988, 27, 318.
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Table 2. 3P{!H} NMR Data for Complexes of the
Type [RM(u-Cl)(u-dppm),PdCI]PFg?

R M 5(P) Upep 23pp + 4Jpp

Me Pt 14.1 2912 35
8.3

Et Pt 143 3171 34
7.8

Ph Pt 9.6 2933 33
8.7

Me Pd 21.1 55
17.9

Ph Pd 19.8 41
12.8

2 J values in Hz.

Reactions of the dipalladium complexes [Pd2Rz(u-H)-
(u-dppm)2]PFs (R = Me, Ph) with HCI proceed much
more rapidly than those of their platinum counterparts.
The reactions are accompanied by extensive decomposi-
tion to [PdClx(dppm)] (6(P) —54.6), but unsymmetrical
species are observed at short reaction times. These
intermediates do not contain hydride ligands and are
proposed to be of the form [RPd(u-Cl)(u-dppm),PdCI] ",
by comparison of their 31P{1H} NMR spectra, which
consist of two triplets (Table 2), with those of the mixed
platinum—palladium species (vide infra).

Reactions of the mixed platinum—palladium com-
plexes are somewhat more complicated. Treatment of
the dimethyl species with excess HCI results in forma-
tion of two products (eq 2) in a 4:1 ratio, corresponding

P/\P +
CHy, | | «CH;

"By Pd HCl

| \H/ l acetone-dg

P\/
P/\P + P/\P +

CHy,, | PldN\\CI cl, | Pl | wCHs

‘Pt + ‘Pt (2)
| u7 | [ SH” |
PP NG

4:1

to cleavage of the Pd—C and Pt—C bonds, respectively.
Each compound gives rise to two complex multiplets in
the 3P{!H} NMR spectrum (Table 1), one of which
exhibits coupling to 1%°Pt in each case. The H signal
due to the bridging hydride appears at —11.71 ppm in
the case of [MePt(u-H)(u-dppm),PdCI]*, with a 1Jpy
value of 513 Hz, and at —15.02 (}Jpty = 1205 Hz) for
[CIPt(u-H)(u-dppm).PdMe]*. As found for the diplati-
num complexes of this type (vide supra), the magnitude
of Jpwy is determined by the trans-influence of the
terminal group attached to platinum. The major isomer
exhibits a triplet resonance at 0.41 ppm (3Jpy = 14 Hz)
with 195pt satellites (2Jpw = 73 Hz), whereas the minor
isomer produces a triplet at 6(H) 0.61 without observ-
able 1°5Pt satellites. The other methylpalladium com-
plexes [RPt(u-H)(u-dppm).PdMe]* (R = Et, Ph) react
exclusively by cleavage of the Pd—C bond to generate
the appropriate chloropalladium species (Table 1). The
product mixtures are stable in solution for only short
periods of time at ambient temperature; only 2 h after
the addition of HCI signals due to [PtClx(dppm)] and
[PdCIly(dppm)] are clearly observable in the 31P NMR
spectrum. Attempts to isolate the hydride-bridged
products have been unsuccessful.

The reaction of [PhPt(u-H)(u-dppm),PdPh]™ with ex-
cess HCI requires several hours in order to go to

Xu and Anderson

completion at ambient temperature, and it results in a
mixture of products, identified as [PhPt(u-H)(u-
dppm)2PdCI]* and [CIPt(u-H)(u-dppm).PdPh]* (Table 1),
in an approximately 2:1 ratio. The former exhibits
NMR parameters identical to those for [PhPt(u-H)(u-
dppm).PdCI]* formed from the reaction of [PhPt(u-H)-
(u-dppm).PdMe]*, whereas the assignment of the latter
is based on the large 1Jpyy value observed for the
bridging hydride lying trans to the low trans-influence
chloride. The product ratio again indicates that Pd—C
bond cleavage occurs more rapidly. More surprisingly,
when [RPt(u-H)(u-dppm),PdPh]* (R = Me, Et) is allowed
to react with excess HCI, the alkyl group is replaced
exclusively, but some migration of the phenyl group
from palladium to platinum occurs to generate a 4:1
mixture of [PhPt(u-H)(u-dppm).PdCI]* and [CIPt(u-H)-
(u-dppm),PdPh]*. It has not proved possible to deter-
mine whether this ratio changes with time, because
further reaction takes place.

When an acetone-dg solution of [RPt(u-H)(u-dppm),-
PdCI]*", or a [RPt(u-H)(u-dppm).PdCIH/[CIPt(u-H)(u-
dppm),PdR]* mixture, formed by treatment of the
diorgano precursor with excess HCI , is allowed to stand
at ambient temperature, gradual replacement of the
bridging hydride by chloride occurs. This process is slow
and is accompanied by decomposition to [PdCl,(dppm)]
and [PtCly(dppm)]. When only 1 equiv of HCI is
employed (using CCl4 as cosolvent) the same hydride-
bridged complex, or mixture of complexes, is obtained,
but further conversion to [RPt(u-Cl)(u-dppm),PdCI]" is
much faster. Again, migration of the organic group from
palladium to platinum takes place. Treatment of [MePt-
(u-H)(u-dppm).PdMe] ™, for example, with 1 equiv of HCI
in CCl/acetone-ds produces a mixture of methylplati-
num and methylpalladium species, but further reaction
yields the methylplatinum complex only (eq 3). In fact,

P/\}l, o +
Me.,, wvie
"Pt\ /Pd 1 equiv. HCI
]|) H IL CCl4/acetone-dg
~_—
P/\P + P/\P +
Mer, | | Wl Cla, | | Me
““pt Pd + Pt\ /Pd
[ >u7 | e
Pvp P\/P
v
p/\T Cl-
Me, l’)l P dﬂ“‘ (3)
| \Cl/ l|)
P

when [MePt(u-H)(u-dppm).PdMe]PF¢ is dissolved in
acetone-ds to which a small amount of CCl, is added,
rapid conversion to [MePt(u-Cl)(u-dppm),PdCI]" takes
place; in this case, the hydride-bridged intermediates
are not detected. The rapid replacement of hydride by
chloride in the presence of CCly may involve a radical
process, but this has not been investigated.

The identities of the complexes of the form [RPt(u-
Cl)(u-dppm),PdCI]PFs have been confirmed by their
independent synthesis from [PtR(dppm-PP)(dppm-P)]-
PF¢ and [PdCl,(cod)]. Slow addition of [PdCl,(cod)] to
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a solution of the platinum precursor in CH,CI; solution,
followed by concentration of the solution, allows their
isolation as yellow, air-stable powders. Their 31P{1H}
NMR parameters are given in Table 2.

It is uncertain at this stage whether the organic
fragment migrates from palladium to platinum prior or
subsequent to replacement of the bridging hydride by
chloride, although the latter seems more likely. The
driving force for the migration is presumably the greater
strength of the Pt—C o-bond. We believe the migration
proceeds by means of a transient alkyl- or aryl-bridged
species. A small number of complexes containing bridg-
ing alkyl groups have been isolated although, in general,
they involve electron-deficient metal centers.134 Ad-
dition of iodomethane to the ortho-metalated diplatinum
complex [Pty(u-CeHsPPhCH,CH,PPhy);] results in a
species that may contain a bridging methyl group
(alternatively, the methyl may undergo rapid migration
between the two platinum centers, presumably by
means of a bridging methyl complex).’> Diplatinum
complexes with bridging alkenyli® or aryl'” groups are
also known. Phenyl group transfer between platinum
centers has been observed in the [PhaPt(u-dmpm),PtMe]*
cation,'® and reductive elimination of ethane from the
dipalladium system [Pd;Me;(u-H)(u-dppm),]* has been
proposed to occur via a transient methyl-bridged inter-
mediate.5

The 'H NMR spectra of the [RPt(u-Cl)(u-dppm),-
PdCI]* complexes reveal that they are fluxional at
ambient temperature. At 298 K the 'H NMR spectrum
of [MePt(u-Cl)(u-dppm),PdCI]* in acetone-ds solution
consists of a triplet at 0.78 ppm (2Jpty = 90 Hz) due to
the methyl group, an apparent quintet (with unresolved
platinum satellites) at 4.49 ppm (2Jpy = 4.8 Hz) due to
the dppm CH. group, and a series of multiplets in the
range 7.4—8.0 ppm due to the phenyl groups. At 213 K
the methyl resonance is virtually unchanged, although
the 195Pt satellites are very broad, but the dppm
methylene resonance is split into two multiplets cen-
tered at 4.48 and 4.75 ppm. Each is a doublet of triplets,
with a 23y coupling of 13.6 Hz and 2Jpy values of 4.0
and 5.9 Hz, respectively. The lower frequency multiplet
exhibits broad, poorly resolved platinum satellites, with
a 3Jpty coupling of about 60 Hz.1® As the temperature
is raised, these signals broaden and eventually coalesce
at 266 K. The free energy of activation for the fluxional
process at the coalescence temperature is calculated to
be 13.1 £ 0.3 kcal/mol.20

The ethyl and phenyl derivatives behave similarly.
At 298 K, the ethyl complex exhibits resonances at 0.05
(t, 3JIyn = 7.6 Hz, 3Jpty = 83 Hz, CH3) and 1.40 ppm (q,
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1984, 106, 3050. Baralt, E.; Boudreaux, E. A.; Demas, J. N.; Lenhert,
P. G.; Lukehart, C. M.; McPhail, A. T.; McPhail, D. R.; Meyers, J. B.,
Jr.; Sacksteder, L. A.; True, W. R. Organometallics 1989, 8, 2417.

(17) Uson, R.; Fornies, J.; Tomas, M.; Casas, J. M.; Cotton, F. A;
Falvello, L. R.; Llusar, R. Organometallics 1988, 7, 2279. Uson, R.;
Fornies, J.; Tomas, M.; Casas, J. M.; Navarro, R. J. Chem. Soc., Dalton
Trans. 1989, 169.

(18) Hadj-Bagheri, N.; Puddephatt, R. J. Polyhedron 1988, 7, 2695.

(19) Blagg, A.; Hutton, A. T.; Pringle, P. G.; Shaw, B. L. J. Chem.
Soc., Dalton Trans. 1984, 1815. Langrick, C. R.; Pringle, P. G.; Shaw,
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3Jyn = 7.6 Hz, 2Jpy = 76 Hz, CH,) and a broad quintet
centered at 4.46 ppm. At 213 K the dppm methylene
hydrogens are nonequivalent, appearing as two doublets
of triplets at 4.41 (3Jpn = 13.9 Hz, 2Jpy = ca. 4 Hz) and
4.72 ppm (BJun = 13.9 Hz, 2Jpy = 6.0 Hz). As the
temperature is raised, the CH, signals broaden and
coalesce at 261 K. The phenyl complex exhibits a
coalescence temperature of 257 K. The AG* values for
the ethyl and phenyl species are calculated to be 12.6
+ 0.3 and 12.5 + 0.3 kcal/mol, respectively.

The chloride-bridged complexes [RPt(u-Cl)(u-
dppm);MR]" (M = Pt, Pd) have static structures at
ambient temperature,?:-22 whereas the hydride-bridged
complexes [RPt(u-H)(u-dppm).PtR]* (R = H, Me) exhibit
fluxional behavior.?® When R = H, the coalescence
temperature is 253 K (at 400 MHz), from which a AG*
value of 11.1 kcal/mol has been calculated; when R =
Me, the coalescence temerature is 183 K (at 100 MHz),
corresponding to a much lower activation barrier.2! The
hydride-bridged species are believed to undergo inver-
sion of the A-frame structure via an intermediate
containing a linear R—Pt—H—Pt—R unit, thus averag-
ing the environments of the methylene hydrogens and
rendering them equivalent in the NMR spectrum at
higher temperatures. It has been reasoned that the
chloride-bridged species are not fluxional because the
chloride is too large to permit formation of a linear
R—Pt—CI-Pt—R fragment.?!

In the present case the AG* values are only 1.5—2.0
kcal/mol higher than that found for [HPt(u-H)(u-
dppm),PtH]", but inversion by means of a linear R—Pt—
Cl—Pd—CI unit is highly unlikely. We propose that
averaging of the dppm CH, environments occurs by
means of a reversible bridge opening process as shown
in eq 4. The intermediate A would contain a plane of
symmetry, which would cause the two hydrogens to
become equivalent on the NMR time scale at higher
temperatures.

S

P P + P/\P N
R, | i | | .l
ll)t\c( | — R_l|)t - Pyd —
cl
P P
~_— P\/P
A
.
P >p
| L, |
pt" ‘Pd (4)
T I
\/

This type of fluxional process suggests a mechanism
for the alkyl or aryl group transfer from palladium to
platinum. Bridge opening and closure to give a short-
lived methyl- or phenyl-bridged intermediate, followed
by a second bridge opening and re-formation of a
chloride bridge, would effect the transfer (eq 5).

In summary, the diplatinum or platinum—palladium
complexes [RPt(u-H)(u-dppm).MR'IPF¢ react with HCI
by cleavage of one of the metal—carbon bonds. The rate
of cleavage decreases in the order Me > Et > Ph, and
reaction at palladium is faster than at platinum. In the

(21) Puddephatt, R. J.; Azam, K. A.; Hill, R. H.; Brown, M. P;
Nelson, C. D.; Moulding, R. P.; Seddon, K. R.; Grossel, M. C. J. Am.
Chem. Soc. 1983, 105, 5642.

(22) Fallis, K. A.; Xu, C.; Anderson, G. K. Organometallics 1993,
12, 2243.
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P/\P P /\P +
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Pt > pt Pd— —
o | | Nl o’ |
IO P\/P
I\J/\lr o +
R o
Pd
e ©
AN

mixed-metal complexes, Pt—C bond cleavage is followed
by migration of the remaining R group from palladium
to platinum. This is proposed to occur by means of a
transient alkyl- or aryl-bridged species. Further reac-
tion with HCI or CCl, yields species of the type [RPt(u-
Cl)(u-dppm),PdCI]*, which are fluxional at ambient
temperature. A mechanism involving reversible bridge
opening is proposed to account for this behavior.

Experimental Section

H and 3'P{'H} NMR spectra were recorded on a Varian
XL-300 or Varian Unity plus 300 NMR spectrometer. NMR
spectroscopic simulations were carried out on a Sun work-
station using the VNMR software. Microanalyses were per-
formed by Atlantic Microlab, Inc., Norcross, GA. The hydride-
bridged complexes were prepared as described previously.”

Preparation of [MePt(u-Cl)(z-dppm).PdCI]PFs. To a
CH,CI, solution (5 mL) of [PtMe(dppm-PP)(dppm-P)]PFs*
(0.076 g, 0.068 mmol) was added dropwise over 20 min a
CH,Cl; solution (7 mL) of [PdCl;(cod)] (0.019 g, 0.068 mmol).
The solution was stirred for a further 2 h and then concen-
trated, and ether was added to precipitate a fine, yellow
powder (0.065 g, 74%). Anal. Found: C, 46.50; H, 3.66. Calcd
for Cs:H47Cl.FsPsPdPt: C, 47.08; H, 3.64.

The ethyl and phenyl complexes were prepared analogously.

Xu and Anderson

[EtPt(u-Cl)(u-dppm).PdCI]PFs was obtained as a yellow powder
in 76% yield. Anal. Found: C, 46.90; H, 3.76. Calcd for
CsoH49CloFePsPdPt: C, 47.49; H, 3.76. [Phth-Cl)w-dppm)z-
PdCI]|PFs was isolated as a yellow powder in 83% yield. Anal.
Found: C, 49.87; H, 3.81. Calcd for CsgHaoCl.FgPsPdPt: C,
49.34; H, 3.62.

Reactions of Hydride-Bridged Complexes with HCI.
In a typical experiment the complex (10—15 mg) was dissolved
in acetone-ds in a 5-mm NMR tube. Excess acetyl chloride (1
drop) was added (forming HCI by reaction with moisture in
the solvent), and the progress of the reaction was monitored
by 3!P{*H} NMR spectroscopy (the hydride resonances were
also monitored by *H NMR spectroscopy). In stoichiometric
reactions the appropriate volume of a 0.14 M solution of acetyl
chloride in CCl4 was introduced, and the reaction was moni-
tored by *H and 3'P{*H} NMR spectroscopy.

Variable-Temperature NMR Experiments. Approxi-
mately 10 mg of the complex [RPt(u-Cl)(u-dppm).PdCI]PFs (R
= Me, Et, Ph) was dissolved in acetone-dgs solution. The 'H
NMR spectrum was recorded over the temperature range 193—
298 K, and the CH; resonance of the dppm ligand was
monitored. In the slow exchange regime two signals were
observed, and the frequency difference (Av) for the two
hydrogens at the coalescence temperature (T.) was obtained
by extrapolation from the low-temperature data. Exchange
rate constants, k., at the coalescence temperature were
calculated using the equation k. = z(Av)/2¥2. The exchange
constants were used to determine AG* at the coalescence
temperature from the Eyring equation, k; = (k'/h) T, exp(—AG*
RT.), where k' = Boltzmann'’s constant, h = Planck’s constant,
and R = the ideal gas constant.?°
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