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Abstract: Configurationally homogeneous [(5),(S,5)]-(+)sg9-[PtCI(PHMePh){1,2-CsHy
(PMePh)2}1PFs-CH;Cl; has been isolated and its structure determined by X-ray diffraction.

Compared with the extensive chemistry of chiral tertiary phosphines and their complexes,! derivatives of
chiral secondary phosphines are few. Nevertheless, investigations conducted hitherto of the reactivity and
stereochemical behaviour of various chiral 4-coordinate phosphorus compounds containing P-H bonds have
yielded interesting results. Of particular relevance to the present investigation are chiral secondary phosphine—-
metal complexes (R{RpHP—-M™),2 — boranes (R{RyHP-BH3),3 and - chalcogenides (R1R2HP—X, where
X =0,S, or Se).# Related systems of importance are the phosphinates [R(RO)HP—0)3 and unsymmetrically
substituted phosphonates [(RO);HP—0].6 Here we report the preparation and crystal structure of the
complex [($),(5,5)]-(+)sg9-[PtCI{(PHMePh){1,2-CgHa(PMePh); } 1PF4-CH;Cly, which contains one enan-
tiomer of (+)-methylphenylphosphine.

Optically active (5,9)-[PtClp{1,2-C¢Ha(PMePh); )] (1)7 reacts with 1 equiv. of silver nitrate in acetone
to give a solution containing [(S,5),(5.5)]-[P1pCl2{ 1,2-CgHa(PMePh)2}21(NO3)2 as the predominant
species,8 which, upon treatment with (3)-methylphenylphosphine and ammonium hexafluorophosphate,
affords the complex [PtCI(PHMePh){1,2-CgH4(PMePh)2}]PFg (2) as a mixture of the two diastereomers
(R),(5,5)-2 and (5),(5,5)-2 (Scheme 1). Fractional crystallization of the ca 1:3 mixture from dichloro-
methane—diethyl ether gives the configurationally homogeneous (5),(S,S) diastereomer of 2 as the 1-
dichloromethane solvate, viz. [(5),(5.5)]-[PtCH{PHMePh){ 1,2-CsH4(PMePh)y } 1PFs-CH,Cly, [or)sgg +56°
(c 1, CHyCly).
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The structure of the cation, as determined by single-crystal X-ray diffraction of (5),(5,5)-2-CH2Cly, is
given in Figure 1.9 The geometry around the platinum is square-planar with the angle between the planes
defined by P(1), Pt, Cl and P(2), Pt, P(3) being 1.85°. The bonding around the secondary phosphine—P
stereocentre in the complex cation corresponds closely with that in the complex [(R*R*}(R¥)]-(B)-[(m5-
CsHs){1,2-CgHa(PMePh)y | Fe(PHMePh)]PFg0.5CH,Clp.2
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The diastereomers (R),(5,5)-2 and (5),(3,5)-2 are readily distinguished by thewr 3P} NMR spectra
in dichloromethane-dp, Each diastereomer gives rise to an ABX line pattern with satellites due to 31P-195pg
coupling.10 The chemical shifts and coupling constants for the two isomers are within the normal ranges.11
Pure (5),(5,5)-2 is configurationally stable in dichloromethane-dp for at least 24 h at 20 °C. Interconversion
between the diastereomers is catalyzed, however, by traces of chloride or water. The mechanism of the
interconversion is believed to involve reversible displacement of the secondary phosphine, which racemizes
under the experimental conditions in the free state.
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Figure 1. ORTEP plot of the cation of (5),(5,5)-2-CH,Cl. Selected interatomic distances and angles are as
follows: Pt-P(1) 2.325(4), Pt-P(2) 2.288(4), Pt-P(3) 2.226(3), Pt-Cl 2.343(4), P(1)-C(1) 1.813(9), P(1)-
C(2) 1.803(8) A; P(1)-Pt-P(2) 177.8(1), P(1)-Pt-P(3) 94.4(1), P(2)-Pt-P(3) 86.9(1), P(1)-Pt-Cl 88.7(2),
P(3)-Pt-Cl 176.7(1), P(2)-Pt-Cl 89.9(2)°.
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