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I. Synthesis of alkyl-iodine chains.

1. 7-(iodomethyl)pentadecane
Into a solution of 2-hexyl-1-decanol (3.636 g, 15 mmol), imidazole (820 mg, 12 mmol) and
triphenylphosphine (3.161 g, 12 mmol) in dry DCM (24 mL), iodine (2.929 g, 11.5 mmol) was
added under ice bath. The mixture was stirred at room temperature for overnight with the ice bath
warmed to room temperature naturally, then quenched by the solution of Na>SO3 (5.3 g, 42 mmol)

in 200 mL water. The organic phase was concentrated by rotary evaporation, and the residue was

dissolved with Hexane, washed by water (2 x 150mL) and brine (150 mL), then passed through a

shorter silica gel column. The hexane solution was evaporated to afford the title product as
colorless oil (4.357g, 82%). *H NMR (CDCls, 600 MHz, ppm): & 3.25 (d, 2H), 1.36-1.17 (m, 24H),
0.87-0.85 (t, 6H).

2. 9-(iodomethyl)nonadecane
9-(iodomethyl)nonadecane was synthesized using 2-octyl-1-dodecanol with the same procedure
used for 7-(iodomethyl)pentadecane The resulting monomer was obtained in 5.57g (91 %). H
NMR (CDCl3, 600 MHz, ppm): & 3.25 (d, 2H), 1.36-1.20 (m, 32H), 0.88-0.86 (t, 6H).

3. 11-(iodomethyl)tricosane
11-(iodomethyl)tricosane was synthesized using 2-decyl-1-tetradecanol with the same procedure
used for 7-(iodomethyl)pentadecane. The resulting monomer was obtained in 6.619g (95%). 'H
NMR (CDClz, 600 MHz, ppm): & 3.25 (d, 2H), 1.29-1.21 (m, 40H), 0.88-0.85(t, 6H).

4. 13-(iodomethyl)heptacosane
13-(iodomethyl)heptacosane was synthesized using 2-dodecyl-1-hexadecanol with the same
procedure used for 7-(iodomethyl)pentadecane The resulting monomer was obtained in 7.18g
(92%). *H NMR (CDCls, 600 MHz, ppm): § 3.25 (d, 2H), 1.31-1.20 (m, 48H), 0.88-0.85(t, 6H).

I1. Synthesis of alkylated 6,6’-dibromoisoindigo derivatives (IID-R)
1. 6,6’-dibromo-N,N’-(2- hexyldecyl)-isoindigo (11D68)

To a solution of 6,6’-dibromoisoindigo (210 mg, 0.5 mmol), potassium carbonate (357 mg, 2.58

mmol) in 15 mL dimethylformamide (DMF), 7-(iodomethyl)pentadecane (704 mg, 2 mmol) was
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added under nitrogen. The mixture was stirred overnight at 100 °C. After cooling to room

temperature, the reaction was quenched by pouring into water and extracted by using

dichloromethane (100 mL). The organic layer was washed with water (2 x 100 mL) and brine (100

mL), dried over magnesium sulfate, and solvent was removed under reduced pressure. The crude
product was purified by silica gel chromatography with Hexane/DCM as an eluent, and final
product (11D68) was obtained as a deep-red solid (315 mg, 72.5 %). *H NMR (CDCls, 600 MHz,
ppm) &: 9.05 (d, J = 8.6 Hz, 2H), 7.15 (d, ] = 8.6 Hz, 2H), 6.89 (d, 2H), 3.60 (d, 4H), 1.87-1.83 (m,
2H), 1.36-1.14 (m, 48H), 0.86-0.84 (m, 12H). *C NMR (CDCls, 600 MHz, ppm): § 168.30,
146.33, 132.71, 131.17, 126.82, 125.26, 120.46, 111.72, 44.85, 36.23, 32.01, 31.65, 30.12, 29.79,
29.43, 26.48, 22.81, 14.22.

2. 6,6’-dibromo-N,N’-(2- octyldodecyl)-isoindigo (11D810)
Synthesis of 1ID810 was proceeded using 9-(iodomethyl)nonadecane following the same
procedure used for 11D68. 11D810 was obtained as a red solid (412 mg, 84%). *H NMR (CDCls,
600 MHz, ppm) 8: 9.06 (d, J =8.6 Hz, 2H), 7.15 (d, J 1= 8.6 Hz, J2 =1.5 Hz, 2H), 6.89 (d, J=1.5Hz,
2H), 3.61 (d, 4H), 1.87 (m, 2H), 1.36-1.16 (m, 64H), 0.87-0.84 (m, 12H). 1*C NMR (CDCls, 600
MHz, ppm): 6 168.27, 146.36, 132.73, 131.17, 126.81, 125.25, 120.54, 111.70, 44.84, 36.22, 32.05,
31.63, 30.11, 29.76, 29.43,26.50, 22.80, 14.17.

3. 6,6’-dibromo-N,N’-(2- decyltetradecyl)-isoindigo (11D1012)
Synthesis of 11D1012 was proceeded using 11-(iodomethyltricosane following the same
procedure used for 11D68. 11D1012 was obtained as a red solid (437 mg, 80%). *H NMR (CDCls,
600 MHz, ppm) &: 9.07 (d, J = 8.6 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 6.90 (d, 2H), 3.61 (d, 4H),
1.87 (m, 2H), 1.41-1.23 (m, 80H), 0.88-0.85 (m, 12H)
13C NMR (CDCls, 600 MHz, ppm): & 168.23, 146.32, 132.74, 131.05, 126.76, 125.14, 120.51,
111.72, 44.78, 36.16, 32.01, 31.57, 30.06, 29.72, 29.4, 26.43, 22.77, 14.20.

4. 6,6°-dibromo-N,N’-(2- dodecylhexadecyl)-isoindigo (11D1214)

Synthesis of 11D1214 was proceeded using 13-(iodomethyl)heptacosane following the same
procedure used for 11D68. 11D1214 was obtained as a red solid (518mg, 86%). 'H NMR (CDCls,
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600 MHz, ppm) &: 9.06 (d, J = 8.6 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 6.89 (d, 2H), 3.61 (d, 4H),
1.98-1.85 (m, 2H), 1.34-1.14 (m, 96 H), 0.87-0.85 (t, 12H).

13C NMR (CDCls, 600 MHz, ppm): § 168.21, 146.38, 132.79, 131.18, 126.82, 125.27, 120.55,
111.72, 44.85, 36.23, 32.09, 31.65, 30.13, 29.78, 29.52, 26.50, 22.85, 14.28,

I11. Procedures for Stille Polymerization and Polymer Purification

In a 50 mL two neck round flask, 2,5-bis(trimethylstannyl)thienothiophene (96 mg, 0.2 mmol),
I1ID-R (R =68, 810, 1012, and 1214) (173mg, 0.2mmol), tris(dibenzylideneacetone)dipalladium(0)
(Pd2(dba)s) (6mg) and tri(o-tolyl)phosphine (P(o-Tol)s) (10mg) were dissolved in anhydrous
toluene (6 mL). The mixture was stirred at 100 °C under nitrogen for 24hr and poured into acetone
after cooled down to room temperature. The polymer was collected by filtration, purified by
Soxhlet extraction with acetone and diethyl ether in sequence for 24hr and then dissolved in
chloroform. The chloroform fraction was concentrated and poured into acetone. Finally, the
polymer was collected by filtration through 0.45 xm Teflon filter and dried under vacuum.
(P1ID68-TT: Mn = 43.04 kDa, PDI =9.47, PIID810-TT: Mn = 60.66 kDa, PDI = 7.68, P11D1012-
TT: Mn =36.92 kDa, PDI = 4.79, PIID1214-TT: Mn = 27.22 kDa, PDI = 3.44, Figure S5).
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Figure S1. (a) 'H NMR and (b) '*C NMR spectra of 11D68.
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Figure S2. (a) *H NMR and (b) *3C NMR spectra of 11D810.
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Figure S3. (a) *H NMR and (b) **C NMR spectra of 11D1012.
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Figure S4. (a) *H NMR spectrum and (b) *C NMR spectrum of 11D1214
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Figure S5. Molecular weight information of (a) PIID68-TT, (b) PIID810-TT, (c) P1ID1012-

TT, (d) PIID1214-TT obtained from gel permeation chromatography (GPC).
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Figure S6. DSC (a, ¢, e, g) and TGA (b, d, f, h) spectra of PIID68-TT (a, b), PIID810-TT (c,

d), PIID1012-TT (e, f), and PIID1214-TT (g, h).
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Table S1. Summary of power factor values of reported doped donor-acceptor-type copolymers.

Power Factor

Polymer Dopant [LW/mK?] Ref
PCQ Gav ~12 S1
C8TBT FeCls; ~2 S2
PBDTRTBTF FeCls ~0.6 S3
39PIC(c)T2 FeCls 0.12 S4
PCDTBT FeCls 19 S5
F6BT FeCls ~1.6 S6
PCDTFBT F.TCNQ 31.5 S7
PIID810-TT FeCls 37.8 This work

References

(S1) Joo,Y.; Huang, L.; Eedugurala, N.; London, A. E.; Kumar, A.; Wong, B. M.; Boudouris,
B. W.; Azoulay, J. D. Thermoelectric Performance of an Open-Shell Donor—Acceptor

Conjugated Polymer Doped with a Radical-Containing Small Molecule. Macromolecules.

2018, 51, 3886-3894.

(S2) Wang, L.; Pan, C.; Liang, A.; Zhou, X.; Zhou, W.; Wan, T.; Wang, L. The Effect of the
Backbone Structure on the Thermoelectric Properties of Donor—Acceptor Conjugated

Polymers. Polym. Chem. 2017, 8, 4644-4650.

SI11



(S3) Wang, L.; Pan, C.; Chen, Z.; Zhou, X.; Gao, C.; Wang, L. A study of the Thermoelectric
Properties of Benzo[1,2-b:4,5-b’]dithiophene—based Donor—Aceptor Conjugated Polymers.

Polym. Chem. 2018, 9, 4440-4447.

(S4) Lévesque, L.; Bertrand, P. O. ; Blouin, N.; Leclerc, M.; Zecchin, S.; Zotti, G.; Ratcliffe,
C. L; Klug, D. D.; Gao, X.; Gao, F.; Tse, J. S. Synthesis and Thermoelectric Properties of
Polycarbazole, Polyindolocarbazole, and Polydiindolocarbazole Derivatives. Chem. Mater.

2007, 19, 2128-2138.

(S5)Aich, R. B.; Blouin, N.; Bouchard, A.; Leclerc, M. Electrical and Thermoelectric

Properties of Poly(2,7-Carbazole) Derivatives. Chem. Mater. 2009,21, 751-757.

(S6) Liang, A.; Zhou, X. ; Zhou, W.; Wan, T.; Wang, L.; Pan, C.; Wang, L. Side - Chain
Effects on the Thermoelectric Properties of Fluorene - Based Copolymers Macromol. Rapid

Commun. 2017,38,1600817.

(S7) Suh, E. H.; Jeong, Y. J.; Oh, J. G.; Lee, K.; Jung, J.; Kang, Y. S.; Jang, J. Doping of
Donor-Aceptor Polymers with Long Side Chains via Solution Mixing for Advancing

Thermoelectric Properties. Nano Energy. 2019, 58, 585-595.

SI12



