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Analytical data of compounds 4, 6, and 8

5,5°-Dibromo-2,2 -bithiophene, 4 (2.88 g, 89%) as a white solid. '"H NMR (400 MHz,
CDCl3): 6 = 6.96-9.95 (d, J = 4.00 Hz, 2 H, 2X CBr-CH-CH), 6.85-6.84 (d, J = 4.00 Hz,
2 H, 2X CBr-CH-CH-) ppm. °C NMR (100 MHz, CDCly): 6 = 137.35, 130.64, 124.12,
111.50 ppm. CgH4Br,S, (626.53): Caled. C 29.65, H 1.24, Br 49.32, S 19.79; found C
30.07, H 1.34, Br 49.55, S 19.63.

2,5-Dibromothieno[3,2-b]thiophene, 6 (2.74 g, 92%) as a white solid. "H NMR (400
MHz, CDCly): 6 = 7.16 (s, 2 H, 2X CBr-CH) ppm. °C NMR (100 MHz, CDCly): § =
138.22, 121.71, 113.57 ppm. C¢H,Br,S, (298.02): Calcd. C 24.18, H 0.68, Br 53.62, S
21.52; found C 24.11, H 0.72, Br 53.49, S 21.59.

5,5"-Dibromodithieno[3,2-b;2",3 -d]thiophene, 8 (3.15 g, 89.2%) as a tan solid. 'H
NMR (400 MHz, CDCly): § = 7.72 (s, 2 H, 2X CBr-CH) ppm. >C NMR (100 MHz,
CDCls): 6 = 139.36, 130.34, 124.12, 112.32 ppm. CsH,Br,S; (354.1): Calcd. C 27.13, H
0.57, Br45.13, S 27.17; found C 27.49, H 0.63, Br 45.01, S 27.19.

Analytical data of copolymers P1-P10

Poly[(thieno[3,2-b]thiophene-2,5-diyl)-alt-(4,7-bis(3-hexylthiophen-2-yl)benzo[c]-
[2,1,3]thiadiazole)-5,5-diyl], P1: "H NMR (CDCls, 400 MHz, &/ppm): 7.69-7.69 (m, 2
H, 2X CH (Ph)), 7.38 (s, 2 H, 2X CS-CH-CS), 7.23 (s, 2 H, 2X CS-CH-C-hexyl), 2.69-
2.68 (br. s, 4 H, 2X C-CHj-hexyl), 1.69-1.56 (br. m, 4 H, 2X C-CH,-CH,-), 1.31-1.24
(br. m, 12 H, 2X -(CH,);CH;), 0.84-0.83 (br. m, 12 H, 2X CH;). (C3,H3,N5S5), (604.93),:
Caled. C 63.53, H 5.33, N 4.63, S 26.50; Found C 63.62, H 5.44, N 4.52, S 26.63.
Poly[(thieno[3,2-b]thiophene-2,5-diyl)-alt-(4,7-bis(4-hexylthiophen-2-yl)benzo[c]-
[2,1,3]thiadiazole)-5,5-diyl], P2: '"H NMR (CDCls, 400 MHz, &/ppm): 7.97 (br. m, 2H,
2X CH (Ph)), 7.82-7.79 (br. s, 2H, 2X CH-C-Ph), 7.02 (br. s, 2H, 2X CH-C-hexyl), 2.85-
2.67 (br. m, 4H, 2X C-CHy-hexyl), 1.69-1.55 (br. s, 4H, 2X C-CH,CH,-), 1.45-1.33 (br.
m, 12 H, 2X -(CH,);CH3;), 0.91-0.86 (br. m, 6 H, 2X CHj;). (C;3,H3,N,S5), (604.93),:
Calcd. C 63.53, H 5.33, N 4.63, S 26.50; found C 63.40, H 5.42, N 4.51, S 26.39.
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Poly[(2,2 -bithiophene-5,5"-diyl)-alt-(4,7-bis(3-hexylthiophen-2yl)-benzo[c][2,1,3]-
thiadiazole)-5,5-diyl], P3: '"H NMR (CDCl;, 400 MHz, 8/ppm): 7.68 (br. s, 2 H, 2X CH
(Ph)), 7.20 (s, 2 H, 2X CH-CS), 7.15 (s, 2 H, 2X —CHCH-CS), 7.11 (s, 2 H, 2X CH-C-
hexyl), 2.68 (br. s, 4 H, 2X C-CH,CH,-), 1.30-1.24 (br. m, 12 H, 2X -(CH,);CHj3), 0.84-
0.83 (br. m, 6 H, 2X CHj;). (C34H34N,S5), (630.97),: Caled. C 64.72, H 5.43, N 4.44, S
25.41; Found C 64.89, H 5.66, N 4.22, S 25.19.

Poly[(2,2 -bithiophene-5,5"-diyl)-alt-(4,7-bis(4-hexylthiophen-2yl)benzo[c][2,1,3]-
thiadiazole)-5,5-diyl], P4: 'H NMR (CDCl;, 400 MHz, &/ppm): 7.79-7.96 (br. m, 2 H,
2X CH (Ph)), 7.81-7.79 (s, 2 H, 2X CH-CS), 7.14-7.12 (br. s, 2 H, 2X CH-C-hexyl), 7.03
(s, 2 H, 2X ~CHCH-CS), 2.85-2.69 (br. m, 4 H, 2X CH-C-hexyl), 1.70 (br. s, 4 H, 2X C-
CH,CH,-), 1.55-1.25 (br. m, 12 H, 2X -(CH,);CHj3), 0.92-0.86 (br. m, 6 H, 2X CHj).
(C34H34N,3S5), (630.97),: Caled. C 64.72, H 5.43, N 4.44, S 25.41; Found C 64.56, H
5.30,N 4.19, S 25.29.
Poly[(thieno[3,2-b]thiophene-3,6-diyl)-alt-(4,7-bis(3-hexylthiophen-2-yl)benzo[c]-
[2,1,3]thiadiazole)-5,5-diyl], P5: '"H NMR (CDCls, 400 MHz, &/ppm): 7.73-7.71 (s, 2H,
2X CH (Ph)), 7.64 (s, 2H, 2X CHS), 7.43 (s, 2H, 2X CH-C-hexyl), 2.75-2.71 (br. m, 4H,
2X C-CHay-hexyl), 1.71 (br. s, 4 H, 2X C-CH,CH,-), 1.33-1.25 (br. m, 12 H, 2X -
(CH,);CHa), 0.85 (br. s, 6 H, 2X CH3). (C3,H3,N,S5), (604.93),: Caled. C 63.53, H 5.33,
N 4.63, S 26.50; Found C 65.41, H 5.56, N 4.50, S 26.40.
Poly[(thieno[3,2-b]thiophene-3,6-diyl)-alt-(4,7-bis(4-hexylthiophen-2-yl)benzo[c]-
[2,1,3]thiadiazole)-5,5-diyl], P6: '"H NMR (CDCls, 400 MHz, 8/ppm): 8.10-8.05 (br. s,
2H, 2X CH (Ph)), 7.86-7.84 (s, 2H, 2X CH-C-Ph), 7.48 (s, 2H, 2X CHS), 2.85-2.68 (br.
m, 4H, 2X C-CH,-hexyl), 1.71 (br. m, 4H, 2X C-CH,CH,-), 1.38-1.30 (br. m, 12 H, 2X
C-CH,CH,-), 0.90-0.86 (br. m, 6 H, 2X CH;). (C3,H3,N,Ss), (604.93),: Caled. C 63.53, H
5.33, N 4.63, S 26.50; Found C 63.49, H 5.21, N 4.55, S 26.20.

Poly[(thiophene-2,5-diyl)-alt-(4,7-bis(3-hexylthiophen-2-yl)benzo[c][2,1,3]-
thiadiazole)-5,5-diyl], P7: 'H NMR (CDCl;, 400 MHz, 8/ppm): 8.00 (br. s, 2H, 2X CH
(Ph)), 7.21-7.19 (s, 2H, CS-CHCH-CS), 7.17 (s, 2H, 2X CH-C-hexyl), 2.69 (br. s, 4H, 2X
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C-CHa-hexyl), 1.69 (br. m, 4H, C-CH,CH,-), 1.31-1.25 (br. m, 12H, 2X -(CH,);CHa),
0.85 (br. s, 6H, 2X CHj). (C30H3,N,S,), (548.85),: Caled. C 65.65, H 5.88, N 5.10, S
23.37; Found C 65.69, H 5.91, N 5.01, S 23.40.
Poly[(thiophene-2,5-diyl)-alt-(4,7-bis(4-hexylthiophen-2-yl)benzo|[c][2,1,3]thia-
diazole)-5,5-diyl], P8: '"H NMR (CDCl;, 400 MHz, &/ppm): 7.83-7.80 (br. m, 2H, 2X
CH (Ph)), 7.79-7.77 (s, 2H, 2X CH-C-Ph), 7.23-7.20 (s, 2H, 2X CS-CHCH-CS), 2.95-
2.67 (br. m, 4H, 2X C-CH,-hexyl), 1.69-1.60 (br. s, 4H, C-CH,CH,-), 1.57-1.32 (br. m,
12H, 2X -(CH,);CH3), 0.92-0.90 (br. s, 6H, 2X CHj3). (C30H3,N,S4), (548.85),: Caled. C
65.65, H 5.88, N 5.10, S 23.37; Found C 65.41, H 5.90, N 5.00, S 23.27.
Poly[(dithieno[3,2-b;2",3"-d]thiophene-2,6-diyl)-alt-(4,7-bis(3-hexylthiophen-2-yl)-
benzo[c][2,1,3]thiadiazole)-5,5-diyl], P9: '"H NMR (CDCl;, 400 MHz, 8/ppm): 7.69 (br.
s, 2H, 2X CH (Ph)), 7.42 (br. s, 2H, CH-CS), 7.21 (s, 2H, 2X CH-C-hexyl), 2.69 (br. s,
4H, 2X C-CH,-hexyl), 1.69-1.58 (br. m, 4H, C-CH,CH,), 1.30-1.25 (br. m, 12H, 2X -
(CH,);CHs3), 0.85 (br. s, 6H, 2X CH3). (C34H3,N>Se)n (661.02),: Caled. C 61.78, H 4.88,
N 4.24, S 29.10; Found C 61.99, H4.71, N 4.21, S 29.01.

Poly[(dithieno[3,2-b;2",3 -d]thiophene-2,6-diyl)-alt-(4,7-bis(3-hexylthiophen-2-
yDbenzo[c][2,1,3]thiadiazole)-5,5-diyl], P10: 'H NMR (CDCls, 400 MHz, 8/ppm):
7.96-7.95 (br. m, 2H, 2X CH (Ph)), 7.79 (s, 2H, 2X CH-C-Ph), 7.37 (s, 2H, 2X CH-
CS), 2.69-2.65 (br. m, 4H, 2X C-CH,-hexyl), 1.69 (m, 4H, C-CH,CH,-), 1.37-1.25
(br. m, 12H, 2X -(CH,);CH;), 0.92-0.90 (br. s, 6H, 2X CH;). (Cs34H3N;,S¢),
(661.02),: Calcd. C 61.78, H 4.88, N 4.24, S 29.10; Found C 61.71, H4.99, N 4.13, S
29.05.
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Figure S1. '"H NMR (400 MHz) spectrum of compound 4 in CDCl;
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Figure S3. '"H NMR (400 MHz) spectrum of compound 6 in CDCl,
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Figure S5. '"H NMR (400 MHz) spectrum of compound 8 in CDCl,
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Figure S6. °C NMR (100 MHz) spectrum of compound 8 in CDCl,
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Figure S7. '"H NMR (400 MHz) spectrum of copolymer P1 in CDCl;
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Figure S9.

'H NMR (400 MHz) spectrum of copolymer P3 in CDCl;

0s

X £ parts per Million : 1H

LT} L]

e+f
gt+h

7808
23607
7 ;559
RALL S

2
c+d
! a+b
>
|

w0

1+1
m+m’
g
3
. k+k~‘
E] <

pr
LaXI6
13083
12864
3
[
i

o=
auto_reference 1

Derlved from: PE3

Filenans
Authar
rimant

Creation time
Revizlon_time
Current_tise

Flald_stresgtn
X_acg_duration
X domain
x_freg

X otteat

X _painte
X_prescans
X_resolation
X_wweep

Irr_domaln
Tre_freq

Irz_oftset
e in

ans
Total_scans

£

i

L,
irraees

SIM 1 TROE
-4.dar

= Fx3-6.jar
[

single_pulss.exd
£

LONOPORN
33-WAT-2011 18:34:10
29-UL-2011 13147030
39-JUL-2011 12147130
singls_pulss

)
26314
i)

23897341 [H2]
3030013 (k]

9. THI1HNI8 [0in]
Fpm]

Figure S10. '"H NMR (400 MHz) spectrum of copolymer P4 in CDCl,

(¥E)

0

()

X £ parts per Million 1 (H

3
a+b
3
¢ §
0 0
2

0

i

18881

1262

413 ey
-
+
402 =

L 18

2802
081

R
A0S
a7
|.154%
C7it)
09049
[

X_90_widen
. X_acq_time

LJEOL

---- PROCESNING PARANETERS --——

dc_balance 1 0 1
sexp 1 0.30Ms] 1

£fE 1 1 1 TAUE 3 TW
machirephase

auto_refarsnce

Darived from: P-4

FALSE
8.0(s]
U

Sis) o TRUR
-1.3a8

- PE-d-4. 408
Author = delta

Expariment = single_pulse.sxd
Bample_id - fr

Bolvant -

Creation_time = 11-APR-3011 191082111
Revision time = IN-JUL-3011 13:83:33
Currast_tims * I8-JUL-3011 312153136

o * = single_pulss
Data_format = 10 COMFLEX
Dim_alze - 26314
Dim ritle =i
Dim_units = [ppm)
7 .x
sits = ECX 40w
Bpectromster = DELTAL
Fleld_strength = 9.305766(T] (400 [MHx]
X_scg @uratien = &.36721984(s]
X_domain =i
X _freq = 399, 70219838 Dois]
X_offest = 3lppm)
X _points = 33788
. -
K_resolation = 8.33897343 (Na}
= 7.5030913 [kHa]
Irr_demain =i
Trr_freq = 399, 70219830 [0Nx]
Irr_oftset = 5(ppm)
i_domain -
4_e = 399, 7319038 [ns]
Tri_offset = 3(ppm]
pped -
Mod_return -
Total _scans -

Rapatition_time
s




Figure S11. 'H NMR (400 MHz) spectrum of copolymer P5 in CDCl,
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Figure S13. "H NMR (400 MHz) spectrum of copolymer P7 in CDCl,
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Figure S15. "H NMR (400 MHz) spectrum of copolymer P9 in CDCl;

ol

e+f

c+d

T4
TAL

X ¢ parts per Million : 1H

7.3601

1.2

72166

as
+
445 U9

18971

o
-

1]

&

o
suto_reference 1 S[%] 1 TRUE

Derived fromi FER-N-1.34

Filenane FII-N-4.fAE
authar dalta

Expariment rgle_pulse.sud
Sasple_id

Solvent -1

Current _time JUL-3011 13:18:37

= single_pulss

= 15 CoMPLEX

- 26314

- 1N

= [ppm)

-x

= ECX d0ep
Spactrometer - A3
Fleld stresgrh = 9303766071 (408[mHex)
X_mog_duration = 4.36731904 (s]
X_demain -
X_treq = 395, TAILNI8 (M0Nx]
X otteet - 8
X_polnts = 13758

.1
X_resolution = 0.32087343 [N}
X_wweep = 7.5030013[knz]
Ire_demain - i
Irr_treq = 399 THILINIE [mits]
Irr_offsst = 5(ppm)
Tri_domain =i
Tel_freq = 399, TH198IN (]
Tri_offaet = Sippm]
€l = FALEE
®od_retum -1
Seana -
Total_scans -

11.48(us)
4. 38731904 (8]
45 (deg]

x
Initial_wait
Mecvy

Relaxation delay
Repetition_tims

{

Figure S16. '"H NMR (400 MHz) spectrum of copolymer P10 in CDCl,
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Figure S17. TGA thermograms of copolymers P1-P10.
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Figure S18. DSC curves of copolymers P1-P10.
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Figure S19. B3LYP/6-311++G(d,p) optimized structures of P1, P2, P7, P8, P9 and P10
copolymers.
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Figure S20. Cyclic voltammograms of copolymers P1-P10.
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Figure S21. XRD of copolymer P10 (poly HT-BzZT-HT-co—DTT) thin film.
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