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Abstract 

[PtCl,(S,S-skewphos)] reacts with Me,SiCHN, in dry CH,CI, to 
give [PtCI(S-CHCISiMe,XS,S-skewphos)] in high yield, but in the 
presence of water [Pt(CH$Zl),(S,S-skewphosl] is formed. Treatment 
of [PtCl(S-CHClSiMe,XS,S-skewphos)] with NaI gives [PtI(CHISi- 
Me&J-skewphos)] as a 1: 1 mixture of diastereoisomers. 

Chloromethyl complexes are important precursors 
for other functionalised organometallic complexes [l], 
and chloromethylplatinum complexes have been used 
for stoichiometric [2] and catalytic [3] C-C bond form- 
ing reactions. We have previously shown [4] that diazo- 
carbonyl compounds react with complexes of the type 
[PtCl,L,l (L, = cyclooctadiene or a diphosphine) to 
give substituted chloromethylplatinum(I1) complexes 
containing an asymmetric carbon atom a to the plat- 
inum, and that this reaction is moderately diastereo- 
selective when L, is a chiral diphosphine. We now 
report the reaction between the readily available 
Me,SiCHN, and [PtCl,(S,S-skewphos)] which, in the 
absence of water, gives [PtCl(S-CHClSiMe,XS,S- 
skewphos)] (la> with high diastereoselectivity but in the 
presence of water gives [Pt(CH,Cl),(S,S-skewphos)] 
(5a) quantitatively. 

Correspondence to: Dr. P.G. Pringle or Dr. P. Bergamini. 

0022-328X/93/$6.00 

Treatment of [PtX,(cod)] (X = Cl, Br or I) with an 
excess of Me,SiCHN, gave the monoinsertion prod- 
ucts [PtX(CHXSiMe,Xcod)] [5*] in 80-90% yields 
(Scheme 1) as shown by a combination of elemental 
analysis and ‘H and 13C NMR spectroscopy. Substitu- 
tion of the cod ligands by the optically active diphos- 
phine (2S,4S)-Ph,PCHMeCH,CHMePPh, (S,S-skew- 
phos) gave the corresponding [PtX(CHXSiMe,XS,S- 
skewphos)] as 1: 1 mixtures of diastereoisomers la and 
lb, 2a and 2b, 3a and 3b [6 * I. 

When [PtCI,(S,S-skewphos)] in CHCl, was treated 
with a hexane solution of Me,SiCHN,, the same mix- 
ture of diastereoisomers la and lb was formed (Scheme 
1) but in a ratio of cu. 15 : 1, as shown by integration of 
the 31P NMR signals. Crystals of the major isomer 
were grown from CH$l,/Et,O and X-ray crystal 
structure analysis [7*] revealed (see Fig. 1) that the 
configuration about the a-carbon is S. As for [PtCI(R- 
CHClCO,EtXR,R-diop)] [4] the conformation adopted 
by the chiral alkyl has the a-hydrogen near the coordi- 
nation plane of the platinum (torsion angle P(2)-Pt- 
C(l)-H(la) = 7”). This orientation allows the larger Cl 
and SiMe, substituents at C, to avoid the crowded Pt 
coordination plane. The skewphos six membered ring 
adopts a flattened chair conformation in the solid 
state. The bulky substituent on C, (SiMe,) lies in the 
least crowded site between the pseudo-equatorial 
phenyl groups (cf. Cl(2) which is closer to the pseudo- 
axial phenyl groups). 

In contrast to the diastereoselectivity shown in the 
reaction of the dichloro complex above, when 
[PtX,(S,S-skewphos)] (X = Br or I) was treated with 
Me,SiCHN, in CDCI,, the products were essentially 
1: 1 mixtures of diastereoisomers 2a, 2b and 3a, 3b. 
The same 1: 1 ratio of 3a and 3b is obtained as the 
ultimate product of the reaction between NaI and la in 
MeCN (Scheme 21, showing that nucleophilic substitu- 
tion of chloride by iodide has lead to complete racem- 
ization at the a-carbon. An intermediate was observed 
in this reaction to which we assign the structure 4 on 
the basis of its 31P NMR parameters [6*]. The iodide 
substitution reaction (Scheme 2) is much faster in 
MeCN than in the less polar solvent CDCl,. The’ 

* Reference number with asterisk indicates a note in the list of 
references. 
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Scheme 1. 

observed racemization and the accelerating effect of The reactions of MesSiCHN, with [PtX,(S,S- 
the more polar solvent are both consistent with a skewphos)] are sensitive to the amount of water pre- 
dissociative mechanism for halide substitution at C, sent in the dichloromethane solvent. For example when 
though we cannot exclude the possibility that the prod- the reaction of [PtCl,(S,S-skewphos)] with Me,SiCHN, 
ucts 3a and 3b interconvert under the reaction condi- is carried out in dry CH,Cl, the products of monoin- 
tions. sertion, la,b, are formed exclusively. However when 

2NaI 

\ 

H SIN 
Me 

‘. mz :/ 

+ 

Scheme 2. 

3b 



P. Bergamini et al. / Reactions of MesSiCHN, with [PtXz(S,S-skwphas)] Cl5 

Fig. 1. Molecular structure of la showing atom labelling scheme. Ail 
methyl and phenyl group hydrogens are omitted for clarity. Impor- 
tant molecular dimensions include: bond lengths (A) Ptfl)-Cl(l) 
2.360(4), Pt(l)-P(l) 2.318(4), Pt(l)-P(2) 2.232(4), Pt(l)-C(1) 
2.104(12); bond angles V’] P(l)-Pt(l)-P(2) 94.0(l), Cl(l)-PtflJ-c(l) 
88.4(4). 

CH,Cl, saturated with water is used, la,b are formed 
more rapidly, and a new species is also detected, which 
becomes the exclusive product when the reaction is 
carried out in a 3: 2: 1 mixture of CH,Cl, : ace- 
tone : water. This second product is assigned structure 
[Pt(CH,Cl),(S,S-skewphos)] (5a) on the basis of the 
symmetrical 31P NMR spectra and an X-ray crystal 
structure [8*] of the isolated complex 5a (see Fig. 2). 
The bromo (5b) and iodo (SC) analogues have been 
made under similar conditions. In these reactions 
Me,SiCHN, is behaving as a CH,N, equivalent [9]. 

Fig. 2. Molecular structure of !!a showing atom labelling scheme. All 
methyl and phenyl group hydrogens are omitted for clarity. Impor- 
tant molecular dimensions include: bond lengths (A) Pt(l)-P(1) 
2.285(3), Pt(l)-P(2) 2.27&(3), Pt(lJ-C(6) 2.109(10), Pt(lX(7) 
2.09604); bond angles (“1 P(l)-Pt(l)-P(2) 95.8(l), C(6)-PtflJ-C(7) 
85.9(4). 

Further work is in progress to uncover the mechanism 
of these desilylation reactions (eqn. (1)). 
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