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Abstract

YH-{3'P} and 'H-{*®°Pt} INDOR spectra have been recorded for PtMes(acac)PPhs. The stereo-
chemical dependence of the absolute signs of 3Jp i for the platinum methyl protons has been deter-
mined. An earlier suggestion of the value of such signs in structural studies of alkylplatinum(ir)
tertiary phosphine complexes has been extended to such complexes of platinum(iv).

In an earlier paper,' absolute signs of the two 3J; ; nuclear spin coupling constants
of the methyl protons in some methylplatinum(i) tertiary phosphine complexes were
determined. On this basis, it was suggested that absolute sign determination in such
platinum(ir) complexes may provide a means of establishing the position of alkyl
groups relative to phosphorus atoms, particularly for mixed alkyl complexes where
the magnitude of J;, p may not be diagnostic. We here extend the earlier work to a
complex of platinum(iv) and show that the *J, i absolute signs have the same stereo-
chemical dependence as observed for the platinum(ir) complexes.

The preparation of PtMe;(acac)PPh; (acac = acetylacetonate) has been described
in another paper? which also gave nuclear spin Hamiltonian parameters determined
directly from proton magnetic resonance spectra. Its structure may be presumed to
be that in which the three platinum methyl groups are mutually cis. All trimethyl-
platinum compounds of known crystal structure have this cis methyl arrangement.3—53

We have recorded the *H-{3'P} and ‘H~{*°Pt} INDOR spectra of this compound
in CDCI; solution at 34°C using procedures described before.! Both 'H-{3!'P} and
TH-{1°5Pt} experiments gave |Jp, p| (the latter one more precisely) as 964 Hz with an
estimated precision of measurement of +4 Hz. Recalling the well established cor-
relation of *WJp,qy, p With the ligand zrans to this bond®7 and the fact that the ratio of
Upiavy,p t0 ey p s generally close® 8 to 3/5, the value confirms the structure as
having the phosphine trans to a strong trans-effect ligand, that is, methyl rather than
an oxygen of the chelate. The coupling constants of particular interest are 3Jp 5 of
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the platinum methyl protons. Their signs relative to that of 1/p, , were shown by
1H-{1°5Pt} INDOR to be the same for the two methyl groups cis to phosphorus, but
opposite for the methyl group frans to phosphorus. Similarly the relative signs of
2Jpy u and 1Jp, p were shown to be opposite for both cis and the trans methyl groups
by *H-{*'P} experiments. The absolute sign of 1J;, » has been shown to be positive®
and thus the analogy with the earlier platinum(ir) compounds is complete. Each
2Jp. u is negative; more especially, 3Jp p, ¢ y is positive for the cis coupling route and
negative for the trans coupling route. In the course of this work we recorded INDOR
spectraand determined that Z;, = 21446063 + 2 Hzand thatE, = 40480869 + 10 Hz.

100 Hz

Fig. 1. Computer averaged (63 scans) ‘H-{'°5Pt} mNDoR spectrum of PtMes(acac)PPhs,
monitoring the proton transition at lowest field. The upper trace is an inverted computer
simulation with half-height linewidth 9 Hz and 2Jp,c,q values of (—) 742 Hz (two cis Me
groups) and (—) 60-4 Hz (trans Me group).

The phosphorus resonance is thus 3-2 p.p.m. to low field of phosphoric acid.’® The
well resolved INDOR spectrum (Fig. 1) demonstrates that coupling to all ligand
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protons is weak except for 2/p, . For the gamma proton of acetylacetonate, Jp, y is
2 Hz.2

The possible stereochemical value of absolute sign determination of 3Jp p, cy
coupling constants suggested for platinum(n) complexes may well apply also to
complexes of platinum(1v).
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