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SUMMARY -

The kinetics of isomerisation of the alkene complex {Pt(CZFBBr)

(As?h3)2j to the alkeayl complex [PtBr(CF=CF2)(AsPh3)2] heve been
studied in a range of solvents. The very small veriastion of isomer-
isation rate with the nature of the solvent suggests that the mechanism

is intramolecular.

INTRODUCTION

We have previcusly examined the kinetics of isomerisation of two

chloro-azlkene-bis-vhosphine complexes of platinum(o):l’2

P ig— =
Pt(CZCIh)(-PhS)Z + cis-PtCL{CCL CC12)(PPh3)2
k H r IS =L =
ét(cg 013)(th3)2 + cis-PtCL{CE cc12)(1=?h3)2
The variaticn of iscmerisation rates with solvent nature suggested that

the mechanism of the first reaction involved rate-determining release of

chloride fram the chloro-alkene ligend {route I}, but that the mechanism
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of the latter resction hed chérécﬁ?ri%tgcéiiﬁfermediaté;bétﬁeep this
effectively _S_Nl mechanism end an intranolecule.r '(effiecti%rely _S_.Eé»vith;_:‘
respect to the chloride} transfér of chloridé,ffom-carﬁon to piafinﬁm
{route II). Subsequent kinetic and stereochemical "studies én isoﬁerisatioﬁ
of enslogous platinum(0) complexes of such ligands as 325}_§nd trens-CFCl=
CFCl indicated the operation of a dissoqiativé mechenism. ngever 6bservea
stereochemical retention indicated that the leaving chl5ride couid not‘be
completely separated from the platinum et eny steze, hence it wes prorosed

thet the trensition state was of the form of & tight ion~pair.3 Such an

jon-pair
3
Pn P ccl....ciTy”
\ /
Pt
Ph,P S cex,
r.d.s.
ROUTE I \faSt
Fn P cel, Y
~N //i product
ot
Pn ® \<:c1.‘2 c1
r.d.s. ., %+ fast
PhBP\ : .cc1
ROUTE II i |
~ T=d
Ph_P -
Ph cel,

wmachanism is a concept intermediate between z fully dissociative process

and a true intramolecular process.

In view of the grester affinity of bromide than of chloride for
platinum(II}, we wished to examine the isomerisation of en analogous
bromoalkene complex to see whether there was évidence for such a reéction
occurring by en intramolecular mechenism (ef. route II}. Rate constants
and aétivation peremeters for the isomerisation of [Pt(CF2=CFCI)(PMe?h2)é]
end of [ Pt(CF2§CFBr)(?MePh2)2} in ethanol have been reporfed.B The kinetic
parameters for these two isomerisatioas are very similer, which sﬁggests a
ccmmoﬁ meéhanisn; presumed to be dissoéiative via an ion-pair intermediate

from the values of the activation entropies and the stereochemical con-
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clusions from the closely related reactions mentioned above. Unfortunately
'thé depenéencé of Kinetic parameters on solvent was not investigated for

these reactions.

The'isome:isétion of many bromoalkene coﬁplexes is either so rapid
that one can only isolate the bfomovinyl product, or so slow that accﬁrate
monitoring of rates is extremely difficult at experimentally reasoneble
itemperatﬁres. The isomerisation of the complex [Pt(CF2=CFBr)(AsPh3)2] to
[PtBr(CF=CF2)§AsPh3)2] does take place at convenient rates, and we have
therefore established the dependence of its rate of isomerisation on solvent

nature.
RESULTS AND DISCUSSION

In all the solvents used, the isomerisstion

Pt(cZF3Br)(A.sPh3)2 -+ Pt(Br)(CF=CF2)(AsPh3)2

follows first-order kinetics. Average velues for the first-order rate
constants for isomerisation in several so;vents ere reported in Teble 1.

This Table also includes the empirical solvent parameters Y (Grunwald-
Winstein)h and §_(Broun$tein).5 Logerithms of isomerisation rate constants
in the protic solvents are plottea sgainst the respective éolvent 8§ velues

in Fig. 1. There is a reasonsble correletion, as indeed. there is for the
analogous plot of logarithms of rate constahts ageinst solvent Y values.

The kinetic results for the aprotic solvents do not fell on these correl-
ation 1ineé. This is not a significant result in view of the ﬁon—correlation
of spectroscopic paremeters for charge-transfer spectra of organometalliq

. - . 8
conpounds in protic and in aprotic solvents.

The slopes, R, of the graphs of logerithms of rate constants ageinst
solvent S values, for this isomerisation, the isomerisation of the similar

comple;ces-[Pt(CéClh)(PPn3)2} a.m?. [Pt(CéHCJ.s,)(PPhS)z, end the reference
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TABLE 1.
First-order rate constants (k,) for the isomerisetion of [Pt(CQFBBr)(AsP'nB)gl

in a range of solvents at 35°C; solvent Y velues are taken from ref. b, S

values from ref. 5.

Solvent s Y 102‘31/ sea™t
MeOH - 0.0Lo9 -1.090 1.30

EtOH (o} -2.033 1.63
n-PrOH -0.0158 -2.30% 1.01
i-PrOd -0.0k13 -2.73 0.53
n—-BulH -0.0240 0.66
+-BuOH -0.1047 -3.26 0.28
CHCl, -0.2000 0.77 -
Dioxan -0.179 0.71

I

Estinsted via solvent Z (ref. 6) and E, (ref. 7) values.

|

+0.05

i kS 1 _ .

or

-0.10 -=0.05
, S —
Fig. 1. The dependence cof lcgari;ms of first—-order rate constants Q"_[) forv
the isomerisation of [Pt(CZF3Br) (AsPhs)Z:? on solvenr S values; 1 MeOH, 2 EtOH,
3 n-PrOH, 4 n-BuOH, 5 i-PrOH, 6 t—-BuOH. The dashed line shows the amalogous
éepéndence for isomerisation of [P:(CZCIA) (PP’n3)2] (ref. 1). ‘
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TABLE 2
Values of R end & for alkéneralkenyl complex iscmerisations and for reference

organic i‘_l solvolyses.

Substrate 3_7 n Ref.
Isomerisation: [Pt(c2F33r)(Aspn3)2] 4.9 + 1.2 0.32 i 0.12 This work
[?t(CeﬁCIB)(PPhB)EI 10.2 £ 0.5 0.54 + 0.07 2
: [Pt(Cgclh)(PFnB)z] © 18.0 * 1.0 0.86 + 0.07 1
Solvolysis: Me3CCl ) .36 1.00 L
Me3CBr 0.927 g9

organic g\.l reaction are reported in Tsble 2. The slopes, m, of the
analogous Y value plots are 2lso included in this Table, as are the
standard errors of each slope. In 211 ceses the R and m values refer to

isomerisation in protic solvents only. The distribution of the R and m

n Table 2 suggests that whereas the mechanism ¢f iscmerisation of

e

values
the tetrachloroethylene complex probably approximetestc —S-Nl carbon-
chlofide bond breeking, the mechanism of isomerisation of the bromotri-
fluoroethylene complex is closer to intremolecular. This mechenistic

trend is consistent with the known affinities of platinum(II) for chloride

and bromide.

The reactivity of this type of complex towards iscmerisation is greatly
effected by the nature of the Group 'V ligaends and by the nature of the
non-migreting atoms in the coordinated clefin. Whether these varisables
elso have a significant effect on the isomerisation mechanism is & pertinent:
question which, as steted irn the Intr;aduction, chemicel difficultigs at
presént §revent us from answering. A few qualitative observations or the
rearraiagement of [P‘E',(CZFBBr)(FMePha)a] to [PtBr(CF—-fCFa)(PMeP'nz)e] under

0}

various conditions have been reported,l but the suthors did not provide

a deteiled discussion of the mechanism of the bromide transfer step.
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EXPERIMENTAL

The compound [Pt(CaFBBr)(.AsH:3)é] was prepared es described in the ,
litera.ture.u This bromotrifivorcethylene compound has lm = 230 nm; the
tromotrifluoroalkenyl product has lm.ax = 231, 253 nm. The most satisfactorsr
wvavelength for monitoring the kinetics of isomerisation va-s found to be
265 m. For the kinetic rums sc‘>1utions of concentration ca. 10-1‘ mol c‘*‘_*::.-3
[Pt(CEFBBr) (Ath3)2] were used. Runs vere conducted in 10 rm silica cells
in the thermostatted cell compariment of a Unicam SPBOOA recording spectro-

thotometer. Rate constants were computed (Elliott L130) using a standsrd

least mean squares progran.
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