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Elucidation of electronic properties of arylated cage-silsesquioxanes based on
the development of highly efficient synthetic routes

Imoto, Hiroaki
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It has been predicted that polyhedral oligomeric silsesquioxane (POSS) has
an electronic effect on the substituted conjugation units, but the detail remained to be understood
because of the absence of practical synthetic methods for aryl-POSS. In this work, we have developed

direct arylation reactions of POSS. These reactions were applied to obtain various kinds of
aryl-P0SSs for the investigation of their optical and electronic properties. That is, Pd- and
Rh-catalyzed reactions were developed, and the reaction mechanism was elucidated by computational
methods. The UV-vis absorption spectra of the aryl-P0SSs and computational evaluation revealed the
contribution of the POSS units to the conjugated systems.
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POSS Table 1. Selected results of the direct arylation of POSS
heptaisobutylphenylPOSS R
DFT 5i—0~ \S‘
yx@  Rglo [d
‘- 0 Si 3
DFT LUMO [Rh(cod)(MeCN),]BF 4 I
iPr,EtN, DMF R'\’é'\o//’os'\R
80 °C, 1.5h Si/\ /Si/
R 0 "R R=isobutyl
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HOMO  LUMO POSS Run Aryl halide Product yield of 32 [%]
1 meo— M1 (2a) 3a 87 (78)
2 Me@l (2b) 3b 87 (62)
POSS
3 1 2o 3¢ 81 (74)
Si-H
POSS Pd OMe
4 <:§F4 20 3d 78 (71)
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