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Summary: The new starlike molecules that have a
regular arrangement of an Si—Si bond and bithienylene
unit were synthesized by the reaction of tris(chlorodi-
methylsilyl)methylsilane, which was chosen as a core,
with the lithiobithienylene derivatives used for construc-
tion of the arms. The starlike molecules showed high
fluorescence quantum yields and long lifetimes of the
excited state.

There has been significant interest in the synthesis
of three-dimensional metal-containing molecules, orga-
nometallic dendrimers, which are promising for a
variety of applications.?? In the field of silicon chemis-
try, only a few dendrimers, including polysilanes,3 poly-
siloxanes,* and carbosilanes,® have been reported to
date. Dendrimers with a regular alternating arrange-
ment of an Si—Si unit and s-electron system have not
been reported so far.6 We are interested in investigating
the chemistry of starlike silicon compounds bearing
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arms that have an alternating arrangement of an
Si—Si bond and z-electron system, which extend to three
directions.

In this paper we report the first synthesis of starlike
compounds that have a regular alternating arrangement
of a disilanylene unit and bithienylene system as the
arms and their optical properties. Our strategy for the
synthesis of starlike compounds is based on the reaction
of tris(chlorodimethylsilyl)methylsilane (1a), which was
chosen as a core, with lithiobithienylene derivatives
used for construction of the arms.

The core compound 1a was readily prepared by the
Me—ClI exchange reaction of tris(trimethylsilyl)methyl-
silane with a large excess of chlorotrimethylsilane in
the presence of an aluminum chloride catalyst (Scheme
1).7 The syntheses of the lithiobithienylene derivatives
(1b,c,e,f) used as the arms are also shown in Scheme
1. Thus, treatment of 1a with lithiobithiophene 1b in
ether gave tris[(5,2'-bithiophen-2-yl)dimethylsilyl]-
methylsilane® (2) as a bright yellow liquid in 89% yield
(Scheme 2). Similar treatment of la with 2-lithio-5'-
(pentamethyldisilanyl)bithiophene (1c) in ether afforded
the starlike compound® 3 as a bright yellow liquid in
36% vyield.

Starlike molecules that have arms longer than those
of 2 and 3 can be prepared by similar reactions of 1a
with lithio derivatives having longer arms. The reaction
of 1a with the lithio compound 1e, prepared by the
method shown in Scheme 1, afforded compound?® 4 as
a viscous yellow liquid in 47% yield, while 1a reacted
with lithio derivative 1f to give product!! 5 as a green
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solid that melts at 57 °C in 42% yield. The structures
of compound 2—5 were verified by mass and 'H, 13C,
and 2°Si NMR spectrometric analysis, as well as by
elemental analysis.

Strong UV absorption spectra and photoluminescence
spectra for compounds 2—5 have been observed, and
their peak positions are listed in Table 1 with those of
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Table 1. Absorption and Emission Data for 2—6

Amax, NM?2
compd absorption (e) emission ¢FP T¢/ns®
2 324 (51 600) 383 0.49 0.51
3 336 (68 500) 381, 398 0.68 0.92
4 329 (106 000) 398 0.71 1.08
5 332 (211 000) 386, 398 0.75 112
6 343 (21 200) 383, 397 0.33 0.81

an THF. ® In dioxane.

poly[(tetraethyldisilanylene)bithiophene]2 (6; M,, =
53 000) for comparison. The absorption maximum for
the starlike molecules 2—5 appears at shorter wave-
length than that of polymer 6, but fluorescence maxi-
mum wavelengths are observed at almost the same
position as that of 6. We have also measured fluores-
cence quantum vyields (¢F) and lifetimes (zg) in the
excited states of 2—5.

To our surprise, high fluorescence quantum yields and
long lifetimes are observed for the starlike molecules
2—5. For example, fluorescence quantum yields ¢¢ for
3—5 are more than two times that of polymer 6, whose
¢r value is much higher than that of bithiophene (¢ =
0.018). The starlike molecules 3—5 also show lifetimes
longer than that of 6, as can be seen in Table 1. Rate
constants of radiative and nonradiative decay pathways
for the excited states can be calculated using ¢ and 7
values. The results show that the high ¢ values
observed for the starlike molecules may be ascribed to
highly depressed nonradiative paths, compared with
that for polymer 6. We presumed that the slow Kinetics
of the nonradiative deactivation route originate from the
starlike structure, as well as o—x conjugation.

Further studies concerning various optical properties
of the starlike molecules are in progress and will be
reported elsewhere.
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