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Precise_synthesis of semiconducting polymers based on condensative chain-growth
polymerization including the trigger reaction through pi-conjugation

Higashihara, Tomoya
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A new polﬁcondensation method has been developed based on the aldol
condensation reaction utilizing the intramolecular resonance effect of the anionic monomer through
1T -conjugation. Indeed, a novel AB type monomer was designed to synthesize the semiconducting poly
(oxindolidene thienylene vinylene) (POTV). The polymerization readily proceeded initiated with
5-nitro-2-thiophenecarbaldehyde after the a -proton abstraction of the oxindole group by the
reaction of the monomer precursor with lithium hexamethylsilazide (LiHMDS)/12-crown-4. As a result,
the objective POTV with Mn = 5300 and PDI = 1.57 could be obtained with a good yield (65%). In
addition, an organic field effect transistor (OFET) was based on POTV exhibited p-type
characteristics, with a hole mobility of 2.24x 10-4 cm2/V/s.
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Run ? Base Solvent Temp. Mn,? Py Yield (%)
sodium
1 hexamethyldisilazide TetrahTyI‘ifFOfura“ -40°C 1300 117 71°¢
(NaHMDS)/15-crown-5 ( )
2 NaHMDS/15-crown-5 THF .t 2100 1.97 58 ¢
2 NaHMDS/15-crown-5 Toluene/THF f r. k. 2600 1.46 ~1004
lithium
4 hexamethyldisilazide Toluene/THF 8 r. b 2500 1.37 66 ©
(LiHMDS)/12-crown-4
5¢ LiHMDS/12-crown-4 Toluene/THF 8 .t 3000 1.45 73 ¢
3700 147 65 ¢
6°¢ LiHMDS/12-crown-4 Toluene/THF & 30°C (5%‘00) (1.]157) 40)h

(a) Polymerizations for Runs 1-6 were conducted for 24 h, targeting the same M, of 10,800 without fractionation. (b)
Determined by size exclusion chromatography (SEC) using polystyrene standards. (c) Determined by gravimetry
after precipitation and drying under vacuum. (d) Crude yield. (e) The amount of 12-crown-4 was 0.1 equivalent of
monomer. (f) Toluene/THF =20.0/0.17 by vol. was used. (g) Toluene/THF = 20.0/0.30 by vol. was used. (h) After
Soxhlet extraction.
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