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ABSTRACT. Molecular orbital calculations at the extended Hiickel level have been carried out for
Cp,TiSiHPh (1), [Cp,Til,[p-HSi(HPh)][p-H] (2), and [Cp,TiSiH,Ph], (3) complexes which are important
intermediates in organosilane polymerization. Stable geometry of complex 1 is not C;, but Cs symmetry
and the rotational energy barrier of SiH, unit is computed to be 14 kcal/mol. The orbital interaction
diagrams are studied to characterize the chemical bonding for the electron deficient systems, 2 and
3. It is possible for Si-H to be coordinated to the Ti metal using o bonding.
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Fig. 1. The valence orbitals of C,, Cp,M fragment.
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Fig. 2. Interaction diagram for 7 (left) and 8 (right)
conformations in Cp,TiSiH, complex. The orbitals are
drawn in the xy plane.
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Fig. 3. The energy profile for 7 and 8 conformations
of Cp,SiH, as a function of angle 6.
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Fig. 4. Interaction diagram for [Cp,Til,[p-HSiH, 1 p-
HJ complex. The orbitals are sketched in the xy plane.
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Table 1. Reduced overlap populations between each
atoms in [Cp,Til,[p-HSiH,[p-H] complexes

H,’
Ti, T~ T,
~si__n"
g” \
t H'

Ti-Ti, 00981 Si-H,’ 0.0126
Ti,-Si 0.4459 Si-H 04613
Ti,-Si 0.1769 Si-H, 0.7485
Ti-H, 02890
TiyH,£ 02879
TirH’ 02929
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Fig. 5. An orbital interaction diagram for [Cp,TiSiH,]1,
complex. The orbitals are sketched in the xy plane.
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Table 2. Parameters used in the extended Hiickel cal-
culations

Atom Orbital H.','(CV) §1 éz Cla Cza

Ti 3d —1081 455 140 04206 0.7839
45  —997 1075
4p  —544 0675
Si 3 —17.30 1383
3p  —920 1383
C 25 —2140 1625
%p —1140 1625
H 1s —1360 130

“Slater-type orbital exponents. Contraction coefficients
used in the double zeta expansion.

29} 3 3ol A HAAFZRE B3 AYE
e 932 Ti 5] Si-HY o A =4
o2 AAARIANL AN S AT
&t

Appendix

B A7 3 E A4 WY Wolfs-
berg-Helmholz F2]&°* AM&-3t extended Hiickel
g 20 Abgatgct. Table 20 AH4-¥ 49
gejule gEolt FoAck A4 A TR
&3 2} Ti-C(Cp), 2.384; C-C, 1424; C-H,
1.09 A; 1 3§+=oll A Ti-Si, 243 &; 29} 3914 Ti-Si,
260 A; Si-H, 147 &; Si-H,, 176 A; Ti-H,, 176 A;
Cp-Ti-Cp, 131°.
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