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with the oxygen atom of the sulfinyl group (IV).)? Even the
deuteration reaction, which was shown to be almost completely
unselective in refluxing benzene (Table I) gave 4 as a 6.2:1
trans/cis mixture of isomers when it was run in propionitrile
containing lithium perchlorate (0.5 M) at 15 °C.

In conclusion, we have demonstrated that the stereoselectivity
of reactions of sulfinylated radicals was influenced by the nature
of the solvent and to a higher degree by complexating agent. For
instance, lithium perchlorate, a very mild Lewis acid, allowed very
efficient selectivity enhancement in propionitrile.
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It is known that there is significant intermetallic bonding in
Pt-Pt! complexes.! However, the presence of bridging ligands
such as sulfate,? orthophosphate,® pyrophosphite,* carboxylate,’
2-pyridonate,® and 2-pyrimidonate’ was considered crucial in
stabilizing the oligomers and influencing the metal-metal distance.
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Figure 1. ORTEP drawing of the dimeric molecule of 1, showing also the
labeling scheme. Ellipsoids enclose 30% probability. The view is almost
parallel to the Pt—Pt axis. Only the H atoms bound to N and O atoms
are reported. Selected bond distances are as follows (A): Pt-Pt’, 2.694
(1); Pt=CI(1), 2.458 (3); Pt—-Cl(2), 2.306 (3); Pt—CI1(3), 2.328 (3); Pt-
N(A), 2.019 (11); Pt=N(B), 2.037 (8).

In this context the isolation of a platinum(III) complex without
bridging-ligand restraints would be useful for investigating the
role of the intermetallic interaction and its fate upon redox, lig-
and-substitution, and photochemical processes.

This work reports on the first example of unbridged Pt!!'-Pt!l!
dimer, [Pt',ClL{HN=C(OH)C(CH,)},] (1), obtained by reaction
of cis-[PHCI{HN=C(OH)C(CHy,),},] (2).} with chlorine in
CH,Cl; solution. Complex 1 is formed immediately in ca. 60%
yield after mixing of the reactants [together with some cis-
[PtVCLIHN=C(OH)C(CH,)3},] (3)]. it is rather stable in so-
lution containing chlorine (where it is oxidized in a few days to
3), and it can be crystallized from carbon tetrachloride/pentane
to give dark red crystals. In the absence of chlorine, compound
1 readily disproportionates (!/, h) into 2 and 3.

The single-crystal X-ray diffraction study!® gives important
structural information on the separation and mutual rotation of
the two platinum subunits.

The crystal lattice consists of discrete [Pt,Cl{HN=C(OH)-
C(CH,),}4] molecules (Figure 1). The Pt-Pt bond axis is or-
thogonal to a crystallographic 2-fold rotation axis. The inter-
metallic bond distance [2.694 (1) A] is in agreement with the
values found in K,[Pt,Cl,(u-P,OsH,),] and other pyrophosphite
four-bridged dimers.* It is much longer than those found in other

(8) Compound 2 was prepared from cis-[PtCL,{NCC(CHj;);};). The nitrile
complex was dissolved in dichloromethane and treated with excess powdered
potassium hydroxide. After a few minutes, the solvent was evaporated; the
solid residue containing the amidato species (K,[PtCl,{NHCOC(CHj;);},]) and
the excess potassium hydroxide was dissolved in cold water and treated with
excess of HCI, and compound 2 precipitated as a light green solid. The
compound was characterized by elemental analyses and 'H NMR and IR
spectra. The cis configuration was also confirmed by comparing the spectral
data of 2 with those of the trans isomer obtained by a similar procedure from
trans-[PtC1,{NCC(CHj;)3},).

(9) Compound 3 was characterized by elemental analyses and '"H NMR
and IR spectra. The cis configuration was also confirmed by comparing the
spectral data of 3 with those of the trans isomer obtained by oxidation with
chlorine of trans-[PtClL{HN=C(OH)C(CH;)3},].

(10) Crystal data for C50HN,O,ClPty: M = 1007.5, orthorhombic,
space group Pben (No. 60;, witha = 11.359 (3) A, b = 20.054 (5) A, c =
15.028 (2) A, ¥ =3423 A% Z = 4, D,y = 1.955 g cm™3, u(Mo Ka) = 87.5
cm™!, Mo Ka radiation with graphite monochromator, 7 = 22 °C. Intensities
collected on a CAD4 Enraf-Nonius diffractometer, w/26 scan method, scan-
ning range 5° < 20 < 50°. Lorentz polarization and empirical absorption (¢
scan) were correction applied. The structure was solved by Patterson and
Fourier methods and refined by full-matrix least squares on the basis of 1939
independent reflections with F > 3o (F). Difference maps based on the
anisotropic full-matrix least-squares refinement on F including Pt, C, N, O,
and C atoms revealed the positions of eight H atoms. They were included in
the final full-matrix least-squares cycles with isotropic thermal parameters.
Final R and R, indices converged to 0.039 and 0.043, respectively.
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Figure 2. Expenmental (left) and simulated (right) NMR spectra for

1-Bu protons as a function of temperature for compound 1in CD,Cl,; a
and b mark the resonances of compounds 3 and 2, respectively.

Pt!!! complexes with either two (>0.10-0.15 A) or four bridging
ligands (>0.20-0.23 A),23:5-7

The coordination sphere of Pt, including the intermetallic bond,
is almost octahedral. The four equatorial sites are occupied by
two cis chloride ions and two nitrogen atoms from the amide
ligands; a third chloride ion occupies the apical position.

The Pt—Cl(eq) distances, 2.306 (3) and 2.328 (3) A, are com-
parable to those found in K,[PtCl,] and K,[PtCl,] [2.316 (2)!!
and 2.323 (1) A,12 respectively]. The much longer Pt~Cl(ax)
distance, 2.458 (3) A, is indicative of a high trans influence exerted
by the Pt"=Pt'!t bond. The correspondmg distances were 2.407
(2) A in K [Pt,Cly(u-P,0sH,),],% 2.448 (4) A in (Et,N),-
[Pt2Clz(u-PO4H2)2(u-P04H)2] ‘H,0,% and 2. 444 (2) and 2.429
(4) A in [Pty(u- C5H4N0)2C12(NH3)4](N03)2

The Pt-N distances average 2.028 (10) A, in the range of
square-planar Pt¥ and octahedral Pt!Y complexes.5d13

The amide ligands are in the iminol tautomeric form, the hy-
drogens on the oxygen and on the nitrogen atoms having been
located from the difference Fourier synthesis. The same tau-
tomeric form was reported for trans-[PtCl,HN=C(OH)C-
(CH5)},] and appears to be a common feature of platinum—amide
complexes. The C-N bond lengths [1.24 (1) and 1.26 (1) A]
and the coplanarity of H(N), N, Pt, and C(1) atoms also agree
with an sp? hybridization of the N atoms. There are intramo-
lecular hydrogen bonds between the apical chlorine ligand and
one oxygen atom of a platinum subunit [CI(1)=O(A) = 2.95 A]
and between the equatorial chlorine and the nitrogen atoms of
Rvm subunits [N(A)=CI(2’) = 3.18 A and N(B)~-CI(3’) = 3.11

]

The complex adopts one of the two possible staggered con-
formations, placing the farthest away the amide ligands of the
two platinum subunits; the values of the torsion angles about the
Pt-Pt vector (w) are close to 45°. This conformation was not
allowed in platinum(III) dimers containing bridging ligands, for
which the maximum value of w was 26°.'%¢ The amide ligands
are in equivalent pairs, and a 90° rotation of the two platinum
subunits about the Pt—Pt vector interchanges the ligand positions
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and converts the complex into its enantiomeric form. Both en-
antiomers are found in the crystal.

The 'H NMR spectrum shows two sets of signals of equal
intensity for the amide ligands. Each set has resonances assignable
to OH, NH, and C(CH,), protons, supporting the iminol bonding
mode of all ligands. A line broadening was observed as a function
of temperature, but the experiment had to be stopped well before
coalescence because of the thermal lability of the compound
(Figure 2). The fit to a unimolecular exchange process gave an
approximate activation energy of 15.7 £ 0.5 kcal mol™!. We
suggest that complex 1 has in solution the same structure found
in the solid and that the rotation about the Pt~Pt vector (which
would lead to equivalence of the amide ligands by interchange
of their positions) is slow on the NMR time scale. The barrier
to rotation consists of the contribution of the steric repulsion
between the two platinum subunits, which is built up in the eclipsed
conformation, as well as the contribution of the intramolecular
hydrogen bond disruptions.

The amide ligands appear to play a critical role in favoring the
association of platinum units in oligomers. Considering this
feature, the presence of amidate type bridging groups in several
platinum oligomers, including the platinum blues,!s appears not
to be fortuitous.
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In an earlier report we described the reaction of tetramesi-
tyldisilene with white phosphorus in toluene at 40 °C to give the
bicyclic title compound 1.! Compound 1 behaved as a Lewis base
toward transition metals, forming the tungsten carbonyl complexes
1:W(CO); and 1-2[W(CO);s]. In the previous communication the
reaction of 1 with (Ph,P),PtC,H, was also described, leading to
a compound (Mes,Si),P,Pt(PPh,),, (2). At the time, it was not
certain whether the product had the dative-bonded propellane
structure 2b or the tricyclo[1.1.1]pentane (asterane) structure 2a
in which the P-P bond is broken. An X-ray crystal structure
determination has now shown that the asterane structure is
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