Supporting Information

Alternating Conjugated Electron Donor-Acceptor Polymers Entailing Pechmann
Dye Framework as the Electron Acceptor Moieties for High Performance Organic
Semiconductors with Tunable Characteristics

Zhengxu Cai, Hewei Luo, Penglin Qi, Jianguo Wang, Guanxin Zhang, Zitong Liu*, Deging
Zhang*

Beijing National Laboratory for Molecular Sciences, Organic Solids Laboratory, Institute of
Chemistry, Chinese Academy of Sciences, Beijing 100190, China.
E-mail: dqzhang@ iccas.ac.cn, drzitong@gmail.com

Table of Contents
. Characterization teChNIQUES.........coiiii e S2
c TG A ANAIYSIS ... vttt et e e e e e e e e S2
. Cyclic voltammetry and ultraviolet photoelectron spectrosScopy ..........ccoceevvvunenn.n. S2
. Density Funtional Theory calculations..............c.cooiiiii i 0293
. Characterization of OFETs with different channel widths and lengths................... S8
. THNMR @and BCNMR SPECLIA. .. ... oot e S10

S1


mailto:dqzhang@iccas.ac.cn�

1. Characterization techniques

'H-NMR and *C-NMR spectra were recorded on Bruker ADVANCE 11l 300 MHz
spectrometer, Bruker ADVANCE 11l 400 MHz spectrometer and Bruker AVANCE 111 600 MHz
spectrometer. MALDI-TOF MS spectra were recorded with BEFLEX Il spectrometer.
Elemental analysis was performed ona Carlo Erba model 1160 elemental analyzer. Solution and
thin films absorption spectra were measured with JASCO V-570 UV-Vis spectrophtometer. TGA
(SHIMADZU DTG-60) measurements were performed under nitrogen atmosphere at a heating
rate of 10 °C/min.

Cyclic voltammetric measurements were carried out in a conventional three-electrode cell
using Pt wires of 2.0 mm diameter as working and counter electrodes, and an Ag/AgCI reference
electrode on a computer-controlled CHI660C instruments at room temperature; n-BusNPFg was
used as the conducting electrolyte. Ultraviolet photoelectron spectroscopy was measured by
AXIS ULTRA DLD with the illuminant of He 1.

The GIXRD data were measured at IW1A, Beijing Synchrotron Radiation Facility. The thin-
films were imaged in air using a Digital Instruments Nanoscope V atomic force microscope
(AFM) operated in tapping mode with a Nanoscope V instrument.

2. TGA analysis
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Figure S1. TGA curves of P-BPDTT and P-BPDBT: heating rate: 10 K/min. from 100 °C to
500 °C under nitrogen atmosphere.

3. Cyclic voltammetry and ultraviolet photoelectron spectroscopy
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Figure S2. Cyclic voltammograms of P-BPDTT and P-BPDBT (in the form of thin films) at a
scan rate of 50 mV s, with Pt as the working and counter electrodes and an Ag/AgC| electrode
(saturated KCJ) as the reference electrode, and n-BusNPFg (0.1 M) as supporting electrolyte.
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Figure S3. Ultraviolet photoelectron spectra (UPS) of P-BPDTT (a and b) and P-BPDBT (c
and d) and Ejp*"°= v — (Bcuotii— E cuofr2), incide nt photon energy (v = 21.22 eV) for He I.

4. Density Funtional Theory calculations

Geometries optimization and frequency analysis were performed at the level of B3LYP /6-
31G* by using Gaussian09 (revision A.02)%. Table S1 and Table S2 listed the coordinates and
energies at the optimized geometries for two repeated units of P-BPDTT and P-BPDBT, and
there were no any imaginary frequencies. Then the molecular orbitals were analyzed, the energy
gaps between HOMO and LUMO were obtained.

Table S1. Coordinates and e nergy of two repeated units of P-BPDTT

X Y V4
1 C -7.48135 1.627749 0.590757
2 C -7.68625 0.247701 0.053775
3 C -9.08698 0.048948 -0.03112
4 C -9.72399 1.200345 0.397813
5 N -8.7647 2.163377 0.760734
6 C -6.64562 -0.59726 -0.28339
7 C -5.24459 -0.39892 -0.19732
8 C -4.60785 -1.55147 -0.62328
9 N -5.56775 -2.51431 -0.98617
10 C -6.85085 -1.97727 -0.81911
11 @) -7.88979 -2.56454 -1.09222
12 @) -6.44257 2.215693 0.862507
13 C -3.18952 -1.77443 -0.68984
14 C -11.1429 1.420968 0.469825
15 C -2.45136 -2.94891 -0.72145
16 C -1.05651 -2.74578 -0.71731
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-2.10702
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-13.6458
-12.2224
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-5.37544
0.639129
1.030551
2.422148
3.111235
2.019739
3.514051
4.88974

4.499646
-14.9703
-15.3539
-16.7508
-17.4451
-16.3556
-17.8456
-19.2039
-18.8492
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12.16265
10.75947
10.1293
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13.19671
14.60133
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8.711508
17.38645
18.78855
19.12255
17.72526
7.968319
6.574709
6.210423
7.637771

-1.41172
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2.592932
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1.051833
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-3.79784
-0.8464

0.432121
0.621506
-0.49696
-1.83246
1.956467
0.979984
-0.30113
0.479728
-0.78257
-0.98116
0.118397
1.436841
-2.29837
-1.33681
-0.08183
2.151802
0.756121
0.548724
1.708456
2.686143
-0.09154
0.114946
-1.04351
-2.02067
-1.48696
-2.08634
2.750901
-1.26765
1.92705

-2.43873
-2.22857
-0.90404
0.114888
3.098251
2.88849

1.552608
0.534709

-0.69073
-0.69143
0.508368
0.507062
0.475554
0.470219
1.407257
-1.63297
-0.67575
-1.03211
-0.88261
-0.41039
-0.15276
-1.14172
-0.58895
-0.2409

0.462024
0.055572
0.186027
0.685667
1.023743
-0.14967
0.391624
0.804469
-0.49316
0.000483
0.042562
-0.36963
-0.68062
0.343531
0.303962
0.719242
1.028957
0.837402
1.064997
-0.72265
0.829269
-0.46904
0.798551
0.883395
0.984772
0.982561
-0.48224
-0.52277
-0.54999
-0.54597
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63 C 10.91028 3.984465 -1.30021
64 C 14.44832 -3.3188 1.649034
65 H -9.56669 -0.83816 -0.41448
66 H -4.76491 0.488017 0.186592
67 H -2.8998 -3.9324 -0.70398
68 H -0.33733 -3.55696 -0.70866
69 H -11.438 3.57783 0.492689
70 H -14.0012 3.194264 0.501359
71 H -9.66637 3.368072 2.235652
72 H -9.30637 4.212064 0.704887
73 H -7.98172 3.752725 1.788946
74 H -4.66404 -3.71959 -2.45948
75 H -5.02964 -4.56412 -0.93029
76 H -6.35048 -4.10173 -2.01747
77 H 0.334195 1.191808 -1.36599
78 H 5.189338 -1.04731 0.134681
79 H -14.658 -1.51463 -0.33617
80 H -20.1952 -1.7678 0.370876
81 H -19.5559 0.651927 1.171591
82 H 10.2745 -0.35023 0.390007
83 H 15.08903 1.013315 -0.04088
84 H 16.94165 -3.41765 0.682892
85 H 19.5186 -3.02926 0.864669
86 H 20.10774 -0.46684 1.069109
87 H 8.410836 4.082676 -0.42013
88 H 5.85087 3.695402 -0.50673
89 H 11.89284 4.302204 -1.65309
90 H 10.21957 3.92336 -2.14546
91 H 10.54358 4.731679 -0.58767
92 H 13.46976 -3.63036 2.018113
93 H 15.15362 -3.25895 2.48184
94 H 14.79991 -4.06994 0.93304
Total energy: =-5552.6128138 Hartrees
Table S2. Coordinates and e nergy of two repeated units of P-BPDBT

X Y Z
1 C -8.00727 1.769976 0.277327
2 C -8.10775 0.278979 0.30798
3 C -9.4891 -0.03545 0.288106
4 C -10.2118 1.145073 0.261561
5 N -9.32731 2.239406 0.269909
6 C -7.00565 -0.55426 0.357382
7 C -5.6246 -0.23843 0.393437
8 C -4.90233 -1.41717 0.462554
9 N -5.78709 -2.51141 0.479409
10 C -7.10558 -2.04458 0.396011
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-0.63588
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0.049289
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-0.4419
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Total energy: -5707.4494474 Hartrees
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5. Characterization of OFETs with different channel widths and lengths
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Figure S4. The transfer and output characteristics of OFET devices based on P-BPDTT
annealed at 200 °C (Vps for transfer characteristics are -100 V and 100 V, respectively). The
channel width (W) and length (L) were 1400 #m and 50 um, respectively.
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Figure S5. the transfer and o utput characteristics for OFET with P-BPDBT after annealing at
120 °C; the channel width (W) and length (L) were 1400 ¢m and 50 xm, respectively.
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Figure S6. Complementary inverters fabricated with thin-films of 2: (a) Schematic electrical
layout of the inverters; (b) Static switching characteristics and gain data of a spin-coated inverter
on OTS-treated Si/ SiO; substrate annealed at 200 °C.
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6.'H-NMR and *C-NMR spectra
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Solid **C NMR
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