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Creation of New ?-Conjugated Materials Based on the Structural Feature of Silicon

Department of Chemistry, Graduate School of Science, Nagoya University
Associate Professor, Shigehiro Y amaguchi

As a new molecular design of active materials for organic (opto)electronics, we here report the
?-conjugated molecular bundles in which plural number of ?-conjugated chains are linked by covalent
bonds. As a mode of this class of molecules, we have investigated the trimeric compounds of
dibenzosilole-based ?-conjugated chains with a cyclic trisiloxane framework. In this structure, the
three ?-conjugated chains are bundled up in paralel to each other by the flexible cyclic trisloxane
framework. The parent dibenzosilole trimer was prepared by the monoamination of
dichlorodibenzosilole followed by the controlled hydolysis. On the basis of this synthetic procedure,
a trimeric bundle of tolylextended dibenzosilole ?-conjugated system was also successfully
syntheisized. A comparison of the produced trimeric compounds with related other cyclic oligomers
demonstrates the bundle effect on their photophysical properties such as the fluorescence spectra.
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Figure 1. Design of ?-conjugated molecular bundlesusing
cyclic dibenzosilole trisiloxane as akey buil d ng unit.
Tt
Figure 1)
3,7



?
one—pot
Tt
p-
Scheme
1
55" -
-2,2"44' - 2
2
2 n-BuLi
4.4
Pd
4.4 T
3
Scheme 1
MeQ OMe MeO OMe
Br Br
1 2
53%
MeQ, OMe
1) n-BulLi
— Me Me
2) ZnCl(tmen) Q O O Q
3) Arl/ Pd cat. Br Bf
selective extension 3
at 4,4'-positions 38%

MeQ, OMe
1) tBuLi
ot e O
2) siCl, -
&
cl a

4
without isolation
one-pot synthesis

OMe

MeO,
H,O/EEN
RN el e
si”
e, ]
n

5 (n=4)13%

3

one-pot
3  tert-BuLi
SiCl,
4
SiCl,

GPC

5 13%

DD
/Q/g o
(<

c‘.
8

? o
g

o= O,

[ N s
o Fdi

\@’@\ \,@ ]

9’ I @@_3/
oA .
@" (G2
ol 7’ | W Se No
};9_3 sitt ) ’1 g o
‘I/\’\Cf&;/ ~Ne”
P SN
Sit T‘SIZ ‘%/ \@

l (5) 7‘) O, ,!9\ A0
cb‘a \‘) g
I (;3)'\ [N
7 ’:;I @ S

T PNTTN A

‘l © \Q

D C / ba)
Ny

Figure2. Crygd dructureof cyclic tetramer 5.
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UV -VISdisSuUIpuul luulesLerice LUKES SIL Iole CUISLdl U
compd  Zmadnm’ log?  Pmex/nm 2d  yns® 22 mex/NM kr (x10% ki (x 105
13(n=3) 338(46) 4337 400 0.55 2.1 62 26 2.1
14(n=4) 339(9) 4319 309 0.58 20 60 29 2.1
15(n=5) 341(346)) 4359 309 0.59 1.9 58 31 2.2
16 342 (45) 448 395 0.64 1.6 53 4.0 23

13 14
16 THF
Table 1
340 nm 400 nm
0.64 0.55
1.6 ns 2.1 ns
53 nm 62 nm
one-pot

2|n THF. PExcited a 330 nmunless atherwise stated. ©Only the longest 2max iSShown.
4 Determined usi ng anthracene as astandard. € Excitedat 370 nm. "2 ex Of the spincaated film in the parenthes s

9 Per monomer unit.
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