
S1

Supporting Information for

Ether-soluble hole-transporting polymers based on 

triphenylamine/phenothiazine moiety with shallow HOMO level

Feng Peng, ‡a Jin Xu, ‡a,b Yuhao Zhang,a Ruifeng He,*a,c Wei Yang*a and Yong Caoa

a State Key Laboratory of Luminescent Materials & Devices, South China University 

of Technology, Guangzhou, 510640, China

b School of Mechanical Engineering, Dongguan University of Technology, Dongguan 

523808, Chinac

c School of Chemical Engineering and Light Industry, Guangdong University of 

Technology, Guangzhou, 510006, China 

‡ These authors contributed equally to this work.

E-mail: pswyang@scut.edu.cn (Wei Yang); msrfhe@scut.edu.cn (Ruifeng He)

Electronic Supplementary Material (ESI) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2019

mailto:pswyang@scut.edu.cn


S2

Scheme S1 Synthetic routes of the monomers
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Figure S1 UV-vis absorption spectra of pristine and rinsed polymer film.
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Figure S2 J-V curves of PTPA-P/ZnO based devices.
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Figure S3 1H NMR spectra of monomers.
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Figure S4 13C NMR spectra of monomers.

0102030405060708090100110120130140150
ppm

3
9
.4
5

5
1
.8
6

5
8
.9
8

6
6
.7
5

7
0
.0
3

7
0
.4
1

7
0
.4
5

7
1
.8
4

1
2
1
.1
9

1
2
1
.6
2

1
2
6
.6
8

1
3
0
.6
4

1
3
8
.4
2

1
5
0
.8
9

O
O

O
O

BrBr

O O

0102030405060708090100110120130140150
ppm

2
4
.9
3

2
4
.9
6

3
9
.4
7

5
0
.9
9

5
8
.9
5

6
6
.9
1

6
9
.9
4

7
0
.4
0

7
0
.4
4

7
1
.8
1

8
3
.8
4

1
1
9
.5
2

1
2
9
.2
2

1
3
4
.0
4

1
4
3
.1
0

1
4
8
.5
2

O
O

O
O

BB

O O

O

O

O

O



S8

05152535455565758595110125140
ppm

4
3
.6
2

5
8
.9
6

6
9
.4
0

7
0
.6
5

7
0
.6
8

7
1
.1
5

7
1
.8
7

1
1
2
.4
8

1
1
9
.6
4

1
2
1
.3
3

1
2
2
.7
2

1
4
1
.6
3

N

BrBr

O
O

O

0102030405060708090100110120130140150
ppm

2
4
.9
1

4
2
.8
3

5
8
.9
4

6
9
.2
4

7
0
.5
7

7
0
.5
9

7
1
.0
9

7
1
.8
5

8
3
.7
8

1
1
5
.4
7

1
1
9
.9
4

1
2
5
.0
8

1
2
5
.1
3

1
4
0
.5
5

N

BB

O
O

O

O

O

O

O



S9

0102030405060708090100110120130140150160
ppm

5
9
.0
3

6
7
.6
8

6
9
.7
0

7
0
.5
6

7
0
.6
5

7
0
.8
0

7
1
.9
1

1
1
4
.5
3

1
1
5
.7
2

1
2
4
.2
7

1
2
7
.2
7

1
3
2
.1
3

1
3
9
.8
5

1
4
6
.7
6

1
5
5
.8
9

O

NBr Br

O
O

O

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
ppm

2
.0
6

2
.1
0

2
.0
5

3
.9
9

1
.0
0

5
.9
6

5
.9
7

6
.9
4

6
.9
4

6
.9
5

6
.9
6

7
.0
0

7
.0
1

7
.0
1

7
.0
1

7
.0
2

7
.0
2

7
.0
3

7
.1
1

7
.1
2

7
.1
3

7
.1
3

7
.1
6

7
.1
7

7
.1
8

9
.8
7

S

N

Br Br

OH



S10

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
ppm

2
.9
3

1
.9
4

1
.9
9

2
.0
2

2
.0
6

2
.0
1

1
.9
7

2
.0
0

1
.9
8

1
.9
2

2
.0
9

1
.9
6

3
.3
9

3
.5
6

3
.5
7

3
.5
7

3
.5
8

3
.6
6

3
.6
7

3
.6
7

3
.6
8

3
.6
8

3
.7
0

3
.7
1

3
.7
1

3
.7
2

3
.7
6

3
.7
7

3
.7
8

3
.7
8

3
.9
0

3
.9
1

3
.9
2

4
.1
9

4
.2
0

4
.2
1

5
.9
9

6
.0
1

6
.8
9

6
.8
9

6
.9
1

6
.9
1

7
.0
6

7
.0
7

7
.1
1

7
.1
2

7
.1
3

7
.2
2

7
.2
3

S

N

Br Br

O
O

O
O



S11

Figure S5 1H NMR spectra of polymers.
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