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The cyclotetrasilane [(i-Pr),Si], reacts with K in benzene in
the presence of 18-crown-6 to give the 1,4-dipotassio compound
K[(i-Pr),Si],K (1). The reaction of 1 with (i-Pr),SiCl, and
Me,SiCl leads to the formation of the sterically crowded
oligosilanes, [(i-Pr),Si]; (2) and Me,Si[(i-Pr),Si],SiMe, (3),
respectively.  The molecular structures of the resulting
oligosilanes, 2 and 3, display some unusual features.

We wish to report the synthesis and X-ray structures of
novel isopropyl-substituted oligosilanes 2 and 3, which can be
obtained from the reaction of 1,4-dipotassio tetrasilane 1 with (i-
Pr),SiCl, and Me,SiCl, respectively.

Cleavage of silicon-silicon bonds by alkali metals is one of
the important methods for the synthesis of the silyl derivatives
of group 1 metals." To date, several examples have appeared
in the literature about the ring-opening metallation of small-ring
polysilanes, cyclotrisilanes and cyclotetrasilanes, leading to o,
-dimetallo polysilanes.* However, such a reaction only
proceeds satisfactorily when the silicon atoms possess at least
one aromatic substituent, however the analogous reaction of
peralkylated cyclopolysilanes has not been yet reported.” We
found that the ring-opening reaction of [(i-Pr),Si], with K
smoothly proceeds in the presence of 18-crown-6, producing
1,4-dipotassio tetrasilane 1.

Treatment of a benzene solution of [(i-Pr),Si], with two
equivalents of K in the presence of 18-crown-6 at reflux
temperature for 3 h under argon yielded a very air-sensitive
pale-yellow powder, K[(i-Pr),Si] K (1).¢
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Compound 1 is reactive towards (i-Pr),SiCl, and Me,SiCl.
Thus, treatment of 1 with (-Pr),SiCl, produced the
cyclopentasilane [(i-Pr),Si]; (2) in 35% isolated yield along with
[(i-Pr),Sil, (47%).” The formation of 2 is useful, since 2 can
not be prepared by the coupling reaction of (i-Pr),SiCl, with Li;
the reaction yields only [(i-Pr),Si],.}
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The molecular structure of 2 was established by X-ray
crystallography (Figure 1).° The molecule has no crystal-
lographic symmetry axis and the ring structure in 2 is
significantly distorted from the ideal cyclopentasilane geometry.
The Si-Si bond lengths vary from 2.405(1) to 2.444(1) A with
an average of 2.422 A, compared to [(i-Pr),Si], where no
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Figure 1. The molecular structure of 2 shown at the 30% probability level.
Selected bond lengths (A) and angles (°); Si(1)-Si(2) 2.441(1), Si(1)-Si(5)
2.444(1), Si(2)-Si(3) 2.405(1), Si(3)-Si(4) 2.409(1), Si(4)-Si(5) 2.410(1),
Si(1)-Si(2)-Si(3)  99.79(3), Si(2)-Si(3)-Si(4) 100.51(3), Si(3)-Si(4)-Si(5)
100.46(3), Si(4)-Si(5)-Si(1) 99.89(3), Si(5)-Si(1)-Si(2) 108.77(3).

variation is virtually observed (2.373(4) A),”® and these values
are the longest among the Si-Si bond lengths in the
cyclopentasilanes.' The Si; ring adopts the twist-envelope
(TE) conformation; the long Si-Si bond lengths allow the TF
conformation to avoid destabilizing steric interactions between
the isopropyl substituents.

The reaction of 1 with Me,SiCl produced linear hexasilane 3
in good yield."
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An X-ray crystallographic study of 3 disclosed some
unusual structural features (Figure 2)."* The dihedral angle
Si(2)-Si(3)-Si(4)-Si(5) framework is 172° indicating that the Si,
framework has a nearly all-trans conformation.' The Si-Si

Figure 2. Molecular structure of 3 shown at the 30% probability level.
Selected bond lengths (A) and angles (°); Si(1)-Si(2) 2.385(1), Si(2)-Si(3)
2.449(1), Si(3)-Si(4) 2.480(1), Si(4)-Si(5) 2.443(1), Si(5)-Si(6) 2.405(1),
Si(1)-Si(2)-Si(3) 113.53 (1), Si(2)-Si(3)-Si(4) 115.35(4), Si(3)-Si(4)-Si(5)
113.06(4), Si(4)-Si(5)-Si(6) 120.92(4). Dihedral angles (ref. 14); Si(1)-
Si(2)-Si(3)-Si(4) -148.08(4)°, Si(2)-Si(3)-Si(4)-Si(5) 173.37(4)°, Si(3)-Si(4)-
Si(5)-Si(6) 163.90(4)°.
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Figure 3. Variable-temperature ultraviolet spectra of 3 in 3-methylpentane.

bond lengths in the framework range between 2.405(1) and
2.480(1) A; the longest bond length is the central Si(3)-Si(4)
bond. The structural features observed for the Si, unit may
result from the steric requirements for the isopropyl substituents
at the two vicinal silicon atoms to avoid severe steric repulsions,

Another interesting point worthy of mention is the UV
absorption properties of 3; it exhibits intense lowest-energy
absorption at 267 nm (€ 5.56 x 10*,in 3-methylpentane). This
is similar in position but much stronger than the absorption of
Me(SiMe,)Me (260 nm, £2.11 x 10°)."®  Figure 3 also shows
that the absorption band does not show any bathochromic shift
but a significant hyperchromic one upon cooling.  This
behavior is rationalized by assuming that the strained all-trans
form of the Si, backbone is retained even in solution.'™"
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