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ABSTRACT

Methine bridged conjugated polymers have low-bandgaps. This paper reports synthesis of methine-bridged
type polyisothianaphthene bearing triple optically active substituents. We introduce chirality to the polymer.
The polymer expects three advantages 1) main-chain low-bandgap, 2) isothianaphthene monomer repeat unit
to show effective low-bandgap, 3) and good film forming property with chirality through good molecular
packing. Infrared and UV-vis optical absorption measurements are carried out to confirm molecular structure.
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Introduction

Various molecules with chirality exist in
organism and many kinds of functions are expressed
from the chirality’. Chirality is deeply related with
biology’.  Poly(arylene-methines  have  been
synthesized through reaction of arylenes and
aldehyde groups with an aid of acid catalyst to
obtain low-bandgap polymers.*

In this research, a low-bandgap polymer with
chirality was synthesized by introducing six chiral
alkyl side chains into an isothianaphthene based
methine bridge backbone. Molecular structure and
functions are displayed in Fig. 1. The polymer has 1)
sequence of methine structure as main-chain
low-bandgap, 2) isothianaphthene low-bandgap
repeat unit to show effective low-bandgap, 3) and
good film forming property with chirality through
good molecular packing. In other words, the
polymer has innovative characters as monomer unit
and main chain low-bandgap function, and triple
chiral substituents with six chiral centers in the
monomer repeat unit.

Experiment

Into a flask were added compound 1 (209 mg,
0.331 mmol), compound 2 (109 mg, 0.301 mmol),
and sulfuric acid (304.1 mg, 3.10 mmol) in toluene
(1.0 mL) under argon atmosphere.

After stirring at 60 "C for 24 h, the reaction mixture
was poured into excess amount of methanol. The
precipitate was collected by filtration, and the
solvent was removed under vacuum to afford black
powder (276 mg, 0.200 mmol, Y = 66%), Scheme 1.
The polymer thus synthesized is abbreviated as
Polyl.
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Fig. 1. Molecular structure and functions.
* = stereogenic center.
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Scheme 1. Synthesis of Poly1.

Results and Discussion
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Fig. 2. '"H NMR spectrum of compound 2.

'H NMR (400 MHz; CDCl;; TMS): 8 0.87 (t, 18H,
C6H13-CH2(-CH3)-CH3, J =6.8 HZ), 1.17-1.23 (m,

18H, C,H,-CH(CH:)-C;H,-CsHy), 1.53 (m, 3H,
C2H4-CH(CH3)C6H12), 1.71 (m, 2H,
CHZ‘CHZ‘C8H17), 1.87 (Il'l, 6H,

CgH,3-CHy(CH;)-CH;), 4.07 (m, 6H, CH»-CoHyo),
7.09 (dd, 2H, 2,6-H (benzene), J = 8.0 Hz), 9.83 (s,
1H, -CHO)

Compound 2 was measured with the NMR. The
NMR result is shown in Fig. 2.
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Fig. 3. Infrared absorption spectrum for Polyl.

Infrared absorption spectrum for Polyl is
shown in Fig. 3. The C-H stretching vibration in
alkyl chains is observable at 3211 cm”. The C=C
stretching vibration of main chain is shown at
1407cm™. C-O stretching vibration is observable at
1103 ¢cm™.The bending vibration signal of C-H is
observed at 615cm™.

UV-vis absorption and CD
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Fig. 4. UV-vis optical absorption spectrum of Polyl
in tetrahydrofuran (THF) solution.

Infrared absorption

Fig. 4 shows the UV-vis optical absorption the
spectrum in dilute solution of tetrahydrofuran (THF).
Trace amount of Polyl was dissolved in THF. The
UV-vis absorption shows that Polyl has absorption
band at 574 nm. This absorption is derived from
n-n* transition of the main chain of the
isothianaphthene-methine sequence. The polymer
shows very weak CD signal, implying the main
chain is rigid and forms loose helical structure (Fig.
5). Chiral side chains have distance from the main
chain and provide weak induction to form main
chain helical structure. UV-vis absorption and CD
measurements were no carried out in film state
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because polymer film could not be prepared by drop
cast.
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Fig. 5. Circular dichroism (CD) spectroscopy
measurement result for Poly1.

Conclusions

Synthesis ~ of  isothianaphthene  based
conductive polymer with chiral side chains was
succeeded. This polymer is soluble in
tetrahydrofuran. The chiral side chain can contribute
formation of good cast film for applications such as
electro-opto-functional films.
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