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Abstract: In this study, we successfully synthesized novel multiblock copolymers comprised of #-
type poly(naphthalenediimide-bithiophene) and elastic polyisobutene (PIB) segments by ternary
copolymerization based on the Migita-Kosugi-Stille coupling reaction using o,m-chain-end-
functionalized PIB with bromophthalimide groups (BrPhI-PIB-PhIBr), 5,5'-di(trimethylstannyl)-2,2'-
bithiophene, and a naphthalenediimide -based dibromo monomer. It was revealed that the polymers
with 20 wt% PIB units showed good heat resistance (5 wt% weight loss temperature, 745 = 386 °C)
and good elastic properties showing tolerability to a 100% tensile strain in their thin films. The results
indicate that PIB is a promising candidate as a stress relaxation unit for intrinsically stretchable

semiconducting polymer materials.
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Table 1. BrPhI-PIB-PhIBr ® & ik fit 5

Synthetic

process JMH (NM:R)“ Fn (%)" JWH (S}:C)D JMW/JWHD
A 2,600 75 2,700 117
5,600 89 6,100 1.09

?Determined by '"H NMR. ? Determined by SEC in THF as
eluent based on a calibration using polystyrene standards.
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Table 2. ~ A F 71 v 7 HEAEEK P1-P6 D &R

PIB unit PNDL:PIB PNDL:PIB
a a © - i 0,
Polymer M, D) M, M /M, (mol%)? (Wt%)? Yield (%0)
P1 0.05 31,400 3.69 98:2 96:4 45
P2 2,600 0.1 27,000 232 95:5 90:10 44
P3 0.2 21,400 1.78 91:9 82:18 23
P4 0.025 27,900 2.93 99:1 93:7 66
P5 5,600 0.05 25,300 2.52 97:3 87:13 79
Po 0.1 26,200 1.91 94:6 77:23 36
“Determined by SEC in CHCl; as eluent based on a calibration using polystyrene standards. ® Determined by 'H NMR.
PIB content Strain
Sample o
(Wt%) 0% 25% 50% 75% 100%
P1 4
P2 10
P3 18 Crack free
P4 7
P5 13
P6 23 Crack free
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Table 3. P1-P6 @ 2014 2T

Polymer T4 COY* Tiases (CO)*

100 100

~ g P1 285 414
&80 2 80
p £ P2 252 404
=2 60 5 60
g 3 P3 289 395
- I z 0 P4 268 419
220 20 Ps 302 404

0 0 P6 282 386

0 200 400 600 0 200 400 600
a 10, 0, - 111
Temperature (°C) Temperature (°C) 1% and 5% weight decomposition

temperatures were measured by TGA.

Figure 3. P1-P6 ® TGA B
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Table 4. P1-P3 5 % F\> 7= OFET 73 4 Z D4R A

under air under vacuum
3 2 dnl N o Polymer
cem?vls! F— & — 0 gAY BT emVIste P (V) p PR (em?Visy K, (V)

= = P1 2.56 x 1073 18.0 279 x 1073 16.0
mWVE R ENE A R LT

N P2 1.78 x 1073 24.0 2.43 x 107 18.5
-~ N N .
= g: 73)]7 75 = 710 P3 6.48 X 10 275 1.18 x 103 12.0

9 Average electron mobilities and threshold voltages of P1-P3 thin films based on top-gate-bottom-
contact OFET devices which were prepared via a printing process using o-DCB solution followed by
4 %:!:EA annealing at 150 °C for 1 h.
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