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1. Synthesis of compounds 3,4,6 and 7

N0 CyoH
Toluene 121125
R
SOCl, 10121
S
1

Synthesis of compound 3!: To the solution of compound 2 (16.4 g, 0.0465 mol)
in toluene (40 mL),compound 1 (4.77 g, 0.031 mol) was added, and then the
mixture was refluxed over 24h. After removal of the toluene, prepared SOCI, (35
mL) was added, the solution then was warmed 85°C and refluxed 24h. The
reaction mixture was extracted with ethyl acetate three times, and dried over
anhydrous Na,SO,. After the solvent had been removed, the residue was passed
through a silica gel column using CH,Cly/hexane (1:3) as an eluent. Then solvent
was removed under reduced pressure, Recrystallization of the crude product from
hexane provided a pale yellow solid. Yield: 4.2g (27.7%). 'H NMR (400MHz,
CDCl;, ppm): 6 = 7.80 (s, 2H), 3.51 (d, J = 7.2 Hz, 2H), 1.85 (m, 1H), 1.24 (m,
40H), 0.89-0.87 (t,J = 7.0 Hz, 6H). 13C NMR (400 MHz, CDCl;, ppm): 3 162.91,
136.69, 125.33, 77.21, 77.00, 76.79, 42.79, 36.90, 31.91, 31.50, 29.96, 29.67,
29.62,29.59, 29.35, 29.32, 26.28, 22.67, 14.08. Elemental analysis: Calcd. For
[C30H51NO,S]: C 73.57, H 10.50, N 2.86, S 6.55. Found: C 73.55, H 10.48, N

2.83, S 6.52; MS (MALDI-TOF): 489.36 (M").
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Synthesis of compound 4': Concentrated sulfuric acid (12 mL) and trifluoro
acetic acid (40 mL) were added to a flask of compound 3 (4.2 g, 8.48 mmol), then
N-bromobutanimide (NBS 4.23 g, 0.024 mol ) was added in three portions, the
reaction mixture was stired at 55°C and kept in the dark for 12h. The reaction
mixture was cooled to room temperature, poured into 200mL ice water, adjusted
pH using NaHCO;, extracted with CH,Cl, in several times, washed with brine,
combined the organic phase, dried over anhydrous Na,SO,, then removed the
solvent under vacuum pressure, the crude product was purified through column
chromatography using CH,Cl,/hexane (1:3) as an eluent, After removal solvent,
afforded the product as yellow solid. Yield: 5.0g (90.1%).'"H NMR (400MHz,
CDCl;, ppm): 6=3.48 (d, /= 7.2 Hz, 2H), 1.81 (m, 1H), 1.36-1.20 (m, 40H), 0.89-
0.87(t, J = 7.0 Hz, 6H). 13C NMR (400 MHz, CDCl;, ppm): 6 160.62, 134.78,
112.86, 77.21, 77.00, 76.79, 43.14, 31.92, 31.51, 29.90, 29.68, 29.65, 29.62, 29.59,
29.35, 26.31, 22.68, 14.09. Elemental analysis: Calcd. For [C50H49Br,NO,S]: C
55.64, H 7.63, N 2.16, S 4.95. Found: C 55.62, H 7.62, N 2.14, S 4.93; MS

(MALDI-TOF): 647.18 (M").
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Compound 6 and 7 were synthesized via reported method with only N-alkyl chain
differences.? The H-NMR, MS and elementary analysis were carried out and the
products were used in next reactions without further purifications.

Synthesis of compound 6: compound 4 (1.5 g, 2.32 mmol) and compound 5
(0.652 g, 5.1 mmol) were dissolved in a mixture of THF (40 mL) and H,O (3 mL),
NaHCO; (585 g, 0.06096 mol) was used as base and
tetrakis(triphenylphosphine)palladium (0.134 g, 5% mol) was used as catalyst,
the reaction mixture was refluxed at 70°C and kept in the dark overnight. The
reaction mixture was diluted with H,O, then extracted with CH,Cl, two times,
combined the organic phase, dried over anhydrous Na,SO,, filtered the product
solution, then removed the solvent under reduced pressure, the crude product was
purified by column chromatography using CH,Cl,/hexane (1:2) as an eluent afford
1.024 g of the product as a sodium orange solid. (Yield = 80%).'"H NMR
(400MHz, CDCl;, ppm): & = 8.026 (d, J = 3.9 Hz, 2H), 7.428 (d, J = 3.8 Hz, 2H),
7.125-7.108 (t, J = 4.2 Hz, 2H), 3.552(d, J = 7.2 Hz, 2H), 1.889 (m, 1H), 1.364-
1.232 (m, 40H), 0.887-0.853 (m, 6H). Elemental analysis: Calcd. For
[C3sHssNO,S;]: C 69.78, H 8.48, N 2.14, S 14.71. Found: C 69.72, H 8.46, N 2.12,

S 14.74; MS (MALDI-TOF): 653.34 (M").
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Synthesis of compound 7: compound 6 (0.90 g, 1.38 mmol) was dissolved in a
mixture of AcOH(25 mL) and CHCIl; (25 mL), the mixture solution was cooled to
0°Cand kept in the dark, then N-bromobutanimide(440 mg, 2.47 mmol) was added
in several times, the solution was stired about 3h, cooling bath was removed, the
crude product then was poured into ice water and adjusted PH to neutral with
NaHCO;, extracted with CH,Cl,, washed organic phase with brine then combined
the organic phase, dried over anhydrous Na,SO,, the solvent was removed under
reduced pressure, the crude product was purified by a silica gel column using
CH,Cly/hexane(1:3) as an eluent, thus afforded the product as orange solid. Yield:
1.045 g, (93.2%).'H NMR (400MHz, CDCl;, ppm): 8 = 7.601 (d, J = 4.0 Hz 2H),
7.006 (d, J = 3.9 Hz, 2H), 3.475 (d, J = 7.2 Hz, 2H), 1.838 (m, 1H), 1.350-1.230
(m, 40H), 0.880-0.853 (m, 6H). Elemental analysis: Calcd. For [C5sHs3;BroNO,S;]:
C 56.22, H 6.58, N 1.73, S 11.85. Found: C 56.18, H 6.56, N 1.71, S 11.81; MS

(MALDI-TOF): 811.16 (M").
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2. TGA analysis of Q1,02 and Q3
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Figure S1. TGA analysis of polymer Q1,Q2 and Q3.

3. Theoretical calculations for Q1,02and Q3

Geometries optimization and frequency analysis were performed at the level of B3LYP
/6-31G* by using Gaussian09 (revision A.02)°. The coordinates and energies at the
optimized geometries for 4 repeated units of Q1, Q2 and Q3 are listed below and there
were no any imaginary frequencies. Then the molecular orbitals were analyzed, the
energy gaps between HOMO and LUMO were obtained.

Ql:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y 7
1 6 0 —6. 524609 —-2.010011 0.000211
2 6 0 -5.103592 —-1.956089 -0. 000994
3 6 0 -6.936421  —3. 430089 0.004103
4 7 0 -5.732097  —4. 158588 0. 005097
5 6 0 —4. 588689  —3. 342708 0.002121
6 6 0 -4. 566256  —0.686547 0. 004566
7 16 0 -5.907517 0.475802 —0.006296
8 6 0 -7.156896  —-0.784491 -0. 002303
9 8 0 -3.445698 3. 766581 0. 002294
10 8 0 -8. 048190 —-3.930306 0.006124
11 6 0 -5.669647  —5.608751 0. 008720
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Nuclear repulsive energy:13840.6134360380 Hartrees

Q2:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y 7
1 6 0 —-20. 091832 0. 867291 0. 000799
2 6 0 -21.515243 0.851195 0. 000996
3 6 0 —19. 645705 2.277461 0.001232
4 7 0 —20. 828299 3.036120 0.001677
5 6 0 —21. 995920 2.250311 0.001562
6 6 0 -22.086697  —0.401697 0. 000657
7 16 0 —20.779202 —1.599325 0. 000082
8 6 0 —-19.494241  -0. 374825 0.000317
9 8 0 —-23.130047 2.696199 0.001841
10 8 0 —18. 525625 2. 758647 0.001197
11 6 0 —20. 836824 4. 487471 0. 002283
12 6 0 —-18. 119758  —0. 798023 0. 000017
13 6 0 —23.456209  —-0. 856325 0. 000702
14 6 0 -17.654518 —-2.106614  —0. 000402
15 6 0 —-16. 252980  —-2.209927 -0.000610
16 6 0 -15.607449  -0.981291  —-0. 000330
17 16 0 -16. 769171 0. 330873 0.000164
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Nuclear repulsive energy: 14484.7839564163 Hartrees

Q3:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y 7
1 6 0 —20. 756585 1. 054984 0.000273
2 6 0 —22.179263 1. 029093 0.000574
3 6 0 —-20. 318755 2.467619  -0.001229
4 7 0 —21. 504872 3.219064  -0.001802
5 6 0 —22. 668253 2.425644  —0.000763
6 6 0 —22.740735  —0. 228599 0.001952
7 16 0 -21.423775  —-1.415919 0. 002852
8 6 0 -20. 149514  -0. 181262 0.001387
9 8 0 —23. 804686 2.864779  —0. 000987
10 8 0 —19. 199874 2.951435 -0.001879
11 6 0 —21. 522389 4.670598 —0.003328
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4. AFM image of the films of polymer Q3

Figure S2. AFM image of the films of polymer Q3

5. XRD of the films of polymer Q1, Q2 and Q3
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Figure S3. 5. XRD of the films of polymer Q1, Q2 and Q3
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6. 'HNMR &'>CNMR of compounds3,4, 6,7,01,02 andQ3
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Figure S4. 'H NMR spectrum of 3 (400 MHz, r. t., in CDCI).
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Figure S5.3C NMR spectrum of 3 (400 MHz, r. t., in CDCl5).
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Compound 4
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Figure S6. 'H NMR spectrum of 4 (400 MHz, r. t., in CDCls).

ZILN-13C. 27. 1. 1r

{~24000000
[~23000000
22000000
21000000
f-20000000
18000000
[~18000000
{~17000000
[-16000000
15000000
[~14000000
13000000
12000000
{~11000000
[~10000000
[-8000000
8000000
[Tooo0on
F6000000
5000000
4000000
[-3000000
{-2000000
{~1000000
0

f-=1000000

f-2000000

[~13000000

{-12000000

11000000

{~10000000

[-9anoooo

[~8000000

[~ T0n0000

(6000000

5000000

4000000

(3000000

F2000000

1000000

{-— 1000000

TINT-ILH-Targ3 = 2 E 2
C12H25
C10H21
om0
Br s Br
|
| J
J )
- - . ! : - . : : T - - -
55 50 45 an an 25 on 15 10 5 0 -5 -1 15
fl (ppn}

Figure S7. 3C NMR spectrum of 4 (400 MHz, r. t., in CDCly).
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Polymer Q1
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Figure S10."H NMR spectrum of polymer Q1(400 MHz, r. t., in CDCls).
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Figure S11."H NMR spectrum of polymer Q2 (400 MHz, r. t., in CDCls).
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Polymer Q3
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Figure S12."H NMR spectrum of polymer Q3 (400 MHz, r. t., in CDCl;).
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