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Reductive elimination of EH and C-C bonds from octahedral
platinum(lV) complexes has been shown to occur from a five-
coordinate intermediate generated by ligand dissociat®iven
the importance of such intermediates in bond activation at
platinum, we wish to communicate isolation of well-defined five-
coordinate platinum(IV) silyldihydride complexés.

The chemistry of TpPt(R)(lRH [Tp = hydridotris(pyrazolyl)-
borate; Tp = hydridotris(3,5-dimethylpyrazolyl)borat& R =
combinations of alkyl, aryl, silyl and hydride ligands] has
blossomed since 1995The stability of these complexes stems
from canonical tridentate coordination of the tris(pyrazolyl)borate
ligand? Other stable platinum(IV) alkyl hydride complexes also
contain chelating ligands in the platinum coordination sphere.
Protonation under mild conditions induces reductive elimination
of methane from TiPtMe,H and TpPtMe(H), via five-coordinate
intermediates, leading to isolable cationic platinum(ll) complexes
after addition of a trapping ligan@:

Given the ability of silyl and hydride ligands to stabilize high-
oxidation state metafé/ and noting the elongated PN bond
(2.30 A) trans to the triethylsilyl ligand in TBt(SiEt)(H) (1),

it seemed plausible that we could access a stable five-coordinate

platinum(lV) complex2 simply by protonation ofl (eq 1).
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Protonation of complext with one equivalent of the acid
[H(OEL),][BAr,]® in CD,Cl, at —78 °C yields a single new
compound with mirror symmetry according to bdth and*3C
NMR spectra (Table 1) A resonance at 10.1 ppm is assigned to
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Table 1. Spectroscopic Data for Complex2s5, 62

0 v o v
(Pt=H) pn (Pt=H) (Si—H) (Si—H)
complex SiR ppm Hz cmt ppm cm?
2 SiEt —16.69 1049 2258
5 SiPh —15.05 986 2254
6 SiPhH —15.35 983 2247 4.88 2100

2|R data obtained in CkCl, solution at room temperature.

a protonated pyrazole ringf1%and the lone hydride resonance
at—16.69 ppm {Jp—n = 1049 Hz) integrates for two hydrogens.
A solution IR spectrum (CKCl,) displays a single absorption at
2258 cn! for the Pt-H stretching vibrations, as previously
observed for related TRtR(H), complexes’® These data are most
compatible with the five-coordinate dihydridosilyl Pt(IV) complex,
[«?-((Hpz*)BHpz*,) Pt(H)%(SIE)][BAr,] (2). Complex2 slowly
decomposes in Ci€l, solution to form TpPtHs, 3 presumably
through heterolytic PtSi cleavage, a common decomposition
pathway!

Complex 2 can also be obtained by protonation of the
methyldihydride comple8 and subsequent trapping with triethyl-
silane. Protonation & leads exclusively to reductive elimination
of methane and formation of the platinum(ll) solvent (presumably
diethyl ether) adductxf-((Hpz*)BHpz*;)Pt(H)(Solv)][BAr,] (4)
(eq 2)¢ Chiral intermediate4 is trapped with one equivalent of
triethylsilane, and comple® with mirror symmetryis the sole
product.
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Is complex2 a dihydridosilyl Pt(IV) complex A in Scheme
1) or a Pt(ll) silane adductif-((Hpz*)BHpz*,)Pt(H)(H-SIES)]-
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[BAry] (B in Scheme 1)? Rapid exchange betweerH/and
Si—H, a well-known phenomend;'? could cause their equiva-
lency on the NMR time scale.

Several NMR observations are inconsistent with the plati-
num(ll) silane description. (1) Addition of excess acetonitrile to
a CD,Cl, sample of2 doesnot lead to silane displacement. (2)
The Pt-H signal exhibitsno coupling to?°Si. (3) Protonation of
Tp'PtMe(H), (1) and subsequent reaction withs&iD (> 95% D)
leads to formation of W?-((Hpz*)BHpz*,)Pt(H)(D)(SIEt)]-
[BAr)] (2-d;). The *H NMR spectrum of2-d; displays only a
small isotopic downfield shift (0.06 ppm) for the hydride
resonance relative to the resonance 2orZero-point energy
differences between PH and Si-H—Pt would be expected to
produce a large chemical shift difference upon partial deuteration
if a silane ligand were averaging with a hydride in the ground-
state structuré?

Single crystals of compleR were subjected to X-ray analysis;
an ORTEP diagram is shown in Figure 1. Although the hydride
ligands on platinum were not located in the difference Fourier
map, this structure provides key information. (1) There is no
solvent in the platinum coordination sphere. (2) Both NP11—

Sil and N21-Pt1—-Sil angles are essentially identical, compatible
with a square-pyramidal structure. (3) All angles involving the
silicon atom are near the tetrahedral angle; side-bausilane
should show substantial deviatidh® (see Table 2).

Protonation of the methyldihydride compl&xand subsequent
trapping of intermediaté with PhsSi—H at low temperature leads
to formation of [?-((Hpz*)BHpz*;)Pt(HX(SiPh)][BAr}], (5).
The spectroscopic features bfare congruent with those &f
(Table 1)¢ At 233 K, mirror symmetry is evident in the NMR
spectra. A resonance for the protonated pyrazoteHN\at 9.26
ppm, a signal for the platinum bound hydrides-&t5.05 ppm
({Jp—n = 986 Hz), and an absorption at 2254 ¢nfor vibrations
of the Pt(H) moiety all indicate a platinum(IV) silyldihydride
formulation.
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Figure 1. ORTEP diagram ofi?-((Hpz*)BHpz*,)Pt(H)(SIEt)][ BAr)]
(2); ellipsoids are drawn at the 50% probability level, and the 'BAr
counterion is omitted for clarity.

Table 2. Selected Bond Distances (A) and Angles (deg) for
Complex2

Pt1-Sil 2.349(2)  Pt:N21 2.102(4)
Pt1-N11 2.0900(4)  SitC1 1.877(9)
Si1-Ptl-N11  126.76(11)  PtSi1-C5  106.0(2)
Si1-Pt1-N21  120.25(11)  C#Si1-C3  108.9(3)
Pt1-Si1-C1 106.4(3) C+Sil-C5  110.2(5)
Pt1-Si1-C3 114.8(2) C3Sil-C5  110.4(3)

Additional evidence germane to formulating the silicon com-
plex correctly as dihydridosilyl platinum(lV) should result from
introduction of another hydrogen into the $firagment. Trapping
of the solvento intermediaté with PhSiH, yields [x*>-((Hpz*)-
BHpz*,)Pt(H)(SiHPh)][BAr},] (6).17 A solution IR spectrum
shows absorptions at 2247 chifor the Pt-H stretches and at
2100 cm? for the Si-H stretch, exactly as expected for the
platinum(lV) silyldihydride structure and incompatible with a
silane Si-H bridging bond to platinum(l1}® Complex6 is, like
2 and5, Cs symmetric according téH and'3C NMR spectra. In
addition to a protonated pyrazole resonance at 9.45 ppm and a
hydride resonance at15.35 ppm (2H Jpy = 985 Hz), the
definitive silicon-bound hydrogen resonance appears at 4.88 ppm
(®Jpn = 25 Hz, sy = 215 Hz). No exchange of platinum-
and silicon-bound hydrogen is observed on the NMR time scale,
consistent with a dihydridosilyl Pt(IV) structure. Compléxie-
composes in CECl;, solution at room temperature.

In summary, we have successfully isolated and characterized
three different five-coordinate platinum(IV) complexes. Hydride
and silyl ligands in the platinum coordination sphere stabilize these
five-coordinate 8 monomers.
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