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Geometric Isomerism in Dinuclear Cycloplatinated set of ‘lP NMR signals for [Pt(p-C)(Pz)], whereas 
Tri-tert-butylphosphe and Trimesitylphosphine the ‘H NMR spectrum clearly indicated the presence 
Complexes of two isomers [8]. 

In a paper predating Goel et al. [7], Shaw and co- 
workers [9] reported that the cycloplatination of 
P(~Bu~‘B~)~ also gives rise to a mixture of cis- and 
trans-isomers. These authors have pointed out that 
the multiplicity of signals observed in the 31P NMR 
spectrum cannot be due to meso and dl isomers since 
the corresponding complex [Pt(PtBuzCH2C(CH3)2- 
CH,)(X)] 2 [lo], for which there are no asymmetric 
centres, gives rise to one central resonance with two 
sets of lg5Pt satellites. 
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On further pursuing our initial investigation of the 
cyclometallation of trimesitylphosphine @‘mess) [ 11, 
we found [2] that the resulting product with Pt(II) 
is really a mixture of two products. This mixture is 
very stable as a solid and a@yzes asse compound 
having the formula, [Pt(P C)X], (P C = Pmes& 
HZ(CH&CH2; X = Cl, Br, I) [2]. If redissolved, the 
two product species always appear in the same time- 
independent major:minor product ratio, as confirmed 
by ‘H, 13C, 31P and lg5Pt NMR spectroscopy. 

We have assigned the two products as geometric 
isomers: cis (syn) and rruns (anti) for the minor and 
major products respectively. The trans-configuration 
should be the more thermodynamically stable isomer 
for steric reasons. Also, because the two phosphorus 
centres in this arrangement are each truns to a more 
covalent Pt-X bond, weaker coupling to “‘Pt should 
be expected relative to the cis-arrangement. Our 
reasoning and subsequent assignments [2] are cor- 
roborated by the very recent characterization of 
cis/trans-[Pt2X&‘R3)2] [3]. 
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Thus we found it very disconcerting that Goel 
et al. [4] made no mention of the cis-isomer in their 
crystal structure report for tram-[Pt(PtBu2C(CH& 
CH,)(Cl)] *, despite their earlier claim [ 51 that based 
on ‘H and 31P NMR spectral data and some literature 
precedence [6], both cis- and truns-isomers occur in 
solution. Rather, these authors attempted to reassign 
the ‘H NMR spectra for [Pt(PtBuzC(CH3)2CHz)- 
(X)1* (X = Cl, Pz) [4, 71 on the basis of a truns- 
isomer only. Although it is true that for the pyra- 
zolato complex only one set of 31P NMR signals was 
observed, two sets were observed for the chloro 
complex [5] and these conflicting data were not 
addressed [4]. We had earlier also observed only one 

*Author to whom correspondence should be addressed. 

The low Eperature (193 K) 31P spectra for 
either [Pt(P C)CllZ or [Pt(P’?Z)Cl] 2 (P’y = 
PtBu2C(CH3)2CH2) as well as for the analogous 
Pd(I1) species are very similar to corresponding 
ambient temperature spectra. Slight changes occur for 
actual chemical shift and coupling constant values but 
the resonances are not significantly broadened 
relative to the ambient temperature spectra. These 
observations allow us to rule out the possibility that 
restricted rotation within the chelate moieties is 
responsible for the multiplicity of signals observed in 
the Pt(I1) case. 

Interconversion between cis- and trans-isomers of 
square planar Pt(I1) complexes should be highly 
solvent dependent [6, 111. The trans-isomer by virtue 
of its almost negligible dipole moment should be 
favoured by less polar media. Thus, comparativ<lP 
NMR solvent studies were carried out for [Pt(P C)- 
Cl]? and [Pt(P’?!)Cl12. The results appear in Table I. 
The changes in major:minor isomer ratio with in- 
creasing solvent dielectric constant [12] are plotted 
in Fig. 1. 
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Fig. 1. The solvent dependence of cis-rrans isomer inter- 

conversion. Changes in major/minor isomer ratio with di- 

electric constant (De) for (a) [Pt(P%C1]2 and CD) [Pt- 

(P’-‘C)Cl] *. 
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TABLE I. Solvent Dependence for Isomerism in [Pt(P?)Cl]a and [Pt(P?)Cl]a”lb 
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Solvent Chelates 

cc14 P-c 

C6D6 P-c 
CDC13 P-c 

CD& P-c 

(CH3)2CO P-c 
C6H12 P”C 
cc14 Pr’C 

C6D6 P’-‘C 
CDC13 P”C 

CD&l2 P-c 
(CH3)2CO Pr‘C 

Major isomer Minor isomer 
6 (ppm) 6 (ppm) 

(1J(‘95Pt-31P) (Hz)) (1J(195Pt-31P) (Hz)) 

9.15 (5075) 9.78 (5175) 
9.17 (5068) 9.48 (5154) 
8.35 (5118) 9.20 (5191) 
8.66 (5090) 9.37 (5159) 
8.42 (5088) 9.75 (5144) 

- 14.75 (3765) -15.28 (3773) 
- 15.15 c -15.48’ 

-15.75 (3738) - 16.22 (3763) 
-15.28 c - 15.66 ’ 

- 14.75 (3747) - 15.13 (3772) 
- 13.84 (3745) - 14.30 (3757) 

Major/ 

Minor 

3.5 

3.0 

2.7 

2.2 

2.0 

1.5 

1.4 

1.6 

1.6 

1.8 

2.0 

‘P-C = Pmes$$Ha(CHa)zCHa; Pr‘C = PtBuaC(CHa)2CHa. 

+60.90 ppm for PtBu3. CNot assignable. 

The changes observed, although not dramatic, do 
show definite but opposite trends for the two systems 
studied. Our earlier assignments for cis/trans-[Pt- 

(P C)C112 are corroborated since the major isomer is 
indeed less favoured by more polar solvents. Perhaps 
surprisingly the major isomer for [Pt@%)Cl], ap- 
pears to have the &geometry. This ‘reversal’ must 
mean that the cis-trans interconversion rate for 
[Pt(P”c)Cl] 2 is much slower than that for [Pt(P-C)- 
Cl], which is in line with the less dramatic curvature 
in the plot observed for the former complex. It 
should be pointed out that there is a much higher 
degree of similarity between the two isomers in 
[Pt(P-C)Cl], compared with [Pt(P-C)Cl],. This in 
turn might be related to the differences between 5 
and 4-membered chelates and/or aromatic and 
aliphatic tertiary phosphine ligands. 

The geometry assignments made for either com- 
plex are reasonable and show internal consistency. 
In each case, coupling to 19’Pt is higher for the cis- 

isomer and the &s-isomer is further shifted than the 
trans-isomer from free ligand positions. 

The above solvent study indicates that cis-trans 

isomeric interconversion is a reaJ and perhaps cor$ol- 
lable process for either [Pt(P C)Cl], or [Pt(P C) 

Cll2. Although the corresponding Pd(I1) analogues 
are more kinetically labile, formation of cis- [Pd(P-C> 
Cl], should be feasible [9, 131 and we are pursuing 
the possibility further. 

bFree ligand positions for CDC13 are -35.77 ppm for Pmesa and 

Acknowledgements 

This work was supported by a N.S.E.R.C. Canada 
Operating Grant and an Imperial Oil University 
Research Grant. 

References 

7 

8 

9 

10 

11 

12 

13 

S. A. Dias and E. C. Alyea, Transition Met. Chem., 4, 205 
(1979). 
E. C. Alyea and J. Malito, J. Organomet. Chem., in press. 
I. M. Al-Najjar,Inorg. Chim. Acta, 128, 93 (1987). 
A. B. Gael, S. Goel and D. Vanderveer, Inorg. Chim. 
Acta, 54, L267 (1981). 
H. C. Clark, A. B. Goel, R. Goel and S. Goel, Inorg. 
Chem., 19, 3220 (1980). 
G. K. Anderson, R. J. Cross, L. Manjlovic-Muir, K. W. 
Muir and T. Solomun. J. Oxanomet. Chem.. 170. 385 - 
(1979). 
A. B. Gael, S. Goel and D. Vanderveer, Inorg. Chim. 
Acta, 92, L9 (1984). 
E. C. Alyea, S. A. Dias and F. Bonati, Transition Met. 
Chem., 6, 24 (1981). 
A. R. H. Bottomley, C. Cracker and B. L. Shaw,J. Orga- 
nomet. Chem., 250, 617 (1983). 
R. Mason, M. Textor, N. Al-Salem and B. L. Shaw, J. 
Chem. Sot., Chem. Commun., 292 (1976). 
F. R. Hartley and G. W. Searle, Inorg. Chem., 12, 1949 
(1973). 
G. J. Janz and R. P. T. Tomkins, ‘Nonaqueous Elec- 
trolytes Handbook’, Vol. I, Academic Press, New York/ 
London, 1972. 
C. Mukt and M. Pfeffer, J. Organomet. Chem., 171, C34 
(1979). 


