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1. General Experimental Details

Starting materials and solvents were purchased from Aldrich, Acros Organics, ABCR, or VWR
and used without further purification. 'H NMR (400 MHz) and *C NMR (100 MHz) spectra
were recorded on a Bruker Avance III Ultrashielded 400 Plus instrument at room temperature
(RT). Chemical shifts are reported in ppm using CDCl; or THF-d8 as the solvent and internal
standard. When mentioned, substances were purified on a preparative SECLC-9130NEXT (JAI)
system equipped with two JAIGEL-2.5H-40 coupled to UV-254NEXT and RI-700NEXT
detectors in CHCIl;. High-resolution mass spectrometry (HRMS) data were recorded using a
Thermo Scientific - LTQ Orbitrap Velos MS in the atmospheric pressure photoionization (APPI)
mode assisted with a multicomponent dopant composed of 99% ethanol, 0.9% bromobenzene,

0.1% chlorobenzene, and 0.025% anisole at a flow rate of 1 ml/h.
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Scheme S1. Synthetic procedure followed to obtain tris-EDOT-benzo[1,2-b:3 ,4-b":5,6-
b’ trithiophene (TEBTT)
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Scheme S2. Synthesis of 3-Bromo-2,3’-bithiophene.

Under a nitrogen atmosphere, a 2.5 M solution of n-butyllithium in hexane (19.8 ml, 49.5 mmol)
was added dropwise to 2,3-dibromothiophene (5,6 ml, 49.6 mmol) and dispersed in 60 mL of
anhydrous diethyl ether at -70°C. At this temperature, the solution was stirred 45 min before
tetrahydrothiophene-3-one (4.5 ml, 52.6 mmol) was slowly added. Next, the solution was
warmed to RT, refluxed for 1 h, and stirred overnight at RT. The solution was hydrolyzed with a
saturated aqueous solution of NH,CI followed by 1 M HCI. The intermediate was extracted with
dry ether, concentrated, and dried under vacuum, and the resultant oil was dissolved in 100 ml of
ethylene glycol. After adding chloranil (16 g, 65.1 mmol), the mixture was heated to 100 °C for
1 h and further refluxed for 24 h. The reaction was quenched by the addition of water, extracted
with hexane, concentrated, and purified by column chromatography using hexane as an eluent to
yield 4.8 g of a colorless oil (19.7 mmol, 40%). 'H NMR (400MHz, CDCl,, 300 K): 6 [ppm] =
703 (d,J =5.36 Hz, 1H), 7.20 (d,J = 533 Hz, 1H), 7.37 - 7.39 (m, 1H), 7.45 — 747 (m, 1H),
7.74 — 7.75 (m, 1H). "C NMR (100MHz, CDCl;, 300 K): 6 [ppm] = 107.55, 123 .44, 124 .25,
12597, 127.88, 131.97, 133.21, 133.66. HRMS (APPI, m/z): calc: for CH BrS, [M+]: 243.9016
found: 243.9014.
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Figure S1. Solution 'H NMR of 3-Bromo-2,3’-bithiophene in CDCI,.
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Figure S2. Solution "C NMR of 3-Bromo-2,3’-bithiophene in CDCL,.
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1B: 2,3°:2’ 3’’-terthiophene’
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Scheme S3. Synthesis of 2,37:2”,3"’-terthiophene.

In a nitrogen atmosphere, 2-bromothiophene (4.8g, 19.58 mmol) was dissolved in 30 mL of dry
diethyl ether and added dropwise to a mixture of magnesium (0.735 mg, 30.25 mmol) with 5 mL
of dry ether at RT. The mixture was stirred for 1 h at room temperature and subsequently
refluxed for 1 h. The resulting Grignard reagent was slowly added via syringe to a mixture of 3-
bromo-2,3’-bithiophene (4.8 g, 19.58 mmol) and Ni(dppp),Cl, (64.7 mg, 0.119 mmol) in 30 mL
of dry diethyl ether. The solution was stirred at RT for 1 h, refluxed for 72 h under a nitrogen
atmosphere before quenching by the addition of 100 mL of 1 M HCI, and extracted with diethyl
ether. The organic phase was concentrated to get a black oil, which was purified by column
chromatography using hexane as the eluent to yield 4.6 g of a yellowish oil (18.55 mmol, 95%).
'H NMR (400MHz, CDCl,, 300 K): 6 [ppm] = 7.01 — 7.03 (m, 2H), 7.11 (dd, J = 1.47Hz,
4.78 Hz, 1H). "C NMR (100MHz, CDCl,, 300 K): & [ppm] = 123.89, 124.13, 125.06, 125.06,
125.74, 12594, 127.27, 128.56, 12991, 131.19, 133.59, 134.11, 138.24. HRMS (APPI, m/z):
calc: for C,HgS; [M+]: 247.9788 found: 247.9783.
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Figure S3. Solution 'H NMR of 2,3°:2°,3”’-terthiophene in CDCl,.
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Figure S4:. Solution °C NMR of 2,3°:2° 3 ’-terthiophene in CDCl,.
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1C: Benzo[1,2-b:3,4-b’:5,6-b"’]trithiophene (BTT) '
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Scheme S4. Synthesis of Benzo[1,2-b:3 4-b°:5,6-b’" Jtrithiophene (BTT)

A solution of 2,3:2° 3" -terthiophene (0.5 g, 20.13 mmol) and iodine (40 mg, 0.158 mmol) in
250 ml of toluene was irradiated with two mercury lamps (6W) for 12 h with continuous
magnetic stirring and air bubbling. The resulting mixture was washed with saturated Na,S,0,
solution, concentrated, and dried under a vacuum. After first purifying by column
chromatography using chloroform as the eluent, the product was further purified by preparative
SEC to yield 310 mg (1.2 mmol, 62%) of a white solid. 'H NMR (400MHz, CDCI,, 300 K):
[ppm] = 7.54 (d, J = 5.35 Hz, 3H), 7.64 (dd, J = 5.31 Hz, 3H). "C NMR (100MHz, CDCl,, 300
K): 0 [ppm] = 122.47, 125.14, 131.59, 131.98. HRMS (APPI, m/z): calc: for C,,HS; [M+]:
245.9632 found: 245.9629.
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Figure S6. Solution "C NMR of Benzo[1,2-b:3 4-b’:5,6-b’’]trithiophene (BTT) in CDCI,.
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Scheme S5. Synthesis of Tribromo-BTT.

Benzo[1,2-b:3,4-b’:5,6-b’’ ]trithiophene (100 mg, 407 mmol) and N-Bromosuccinimide (238 mg,
1.34 mmol) was dissolved in 2 ml of a chloroform-acetic acid mixture (1:1) In a closed vessel,
the solution was heated to 80 °C for 2 h. The resulting precipitate was collected by filtering,
washed with chloroform and water to yield a pink insoluble solid, and used without further

purification.
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Scheme S6. Synthesis of 2-trimethyltin-EDOT.

To a solution of 70 ml of dry THF and 3 4-ethylenedioxythiophene (EDOT) (3.21 ml, 30 mmol)
n-BuLi (2.5 M in hexane, 12.12 ml, 30.3 mmol) was added dropwise at -78°C and stirred for 1 h
at RT. After cooling to -78°C, trimethyltinchloride (6.57 g, 32.97 mmol) was added in one
portion, and the mixture was allowed to warm to RT overnight. The organic solvent was
removed under reduced pressure, and the crude product was dissolved in dichloromethane and

extracted with saturated NH,CI solution. The organic phase was washed with water and brine,
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and dried over MgSO,. After removing the organic solvent under reduced pressure, a brownish,
oily mixture of product and starting material was obtained and used without further purification.
'H-NMR (400MHz, CDCl,, 300 K): 6 [ppm] = 6.32 (s, 1H), 4.17 (s, 4H), 0.36 (s, 9H). "C-NMR
(100MHz, CDCl,, 300 K): 8 [ppm] = 142.59, 141.85, 105.84,99.71, 64.80, 64.73, -8.49. HRMS
(APPI, m/z): calc: for C4H,,0,SSn [M+]: 305.9736 found: 305.9733.
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Figure S7. Solution 'H NMR of 2-trimethyltin-EDOT in CDClI,.
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Figure S8. Solution C NMR of 2-trimethyltin-EDOT in CDCl,.
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Scheme S7. Synthesis of tris(EDOT)benzo[1,2-b:3 4-b’:5,6-b" Jtrithiophene (TEBTT).

In 2 ml of dry DMF, tribromo-BTT (100 mg, 0.207 mmol), 2-trimethyltin-EDOT’ (520 mg of the
mixture), Pd,(dba); (5.49 mg, 5.99 pmol), and tri(o-tolyl)phosphine were dissolved under a
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nitrogen atmosphere. This solution was heated at 150 °C for 1 h under microwave irradiation.
After cooling to RT, 2 mL of dichloromethane and 10 mL of hexanes were added. The
precipitate was filtered off and purified by a filter column (10 g silica) using dichloromethane as
the eluent. Subsequently, the product was purified by preparative SEC to yield 46 mg (0.069
mmol, 33%) of a greenish solid. 'H NMR (400MHz, THF-d8, 300 K): 6 [ppm] = 4.28 — 4.29 (m,
6H), 443 — 4.45 (m, 6H), 6.44 (s, 3H), 7.69 (s, 3H). "C NMR (100MHz, THF-d6, 300 K): 6
[ppm] = 65.35, 66.09, 98.84, 112.07, 116.74, 129.82, 132.22, 135.64, 140.01, 143.18. HRMS
(APPI, m/z): calc: for C;)H;,S¢ O¢ [M+]: 665.9428 found: 666.9500.
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Figure S9. Solution '"H NMR of tristEDOT)benzol[1,2-b:3,4-b’:5,6-btrithiophene (TEBTT) in
CDCl,.
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Figure S10. Solution C NMR of tris(EDOT)benzo[1,2-b:3 4-b:5,6-b’’trithiophene (TEBTT)
in CDCl,.
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2. Additional Cyclic Voltammogram
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Figure S11. Cyclic voltammograms of Ferrocene in 100mM TBAPF,/ACN recorded at a scan
rate of 20 mV/s with a voltage window of -1.0-+1.2V. Working electrode: Glassy carbon button
electrode.
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Figure S12. Cyclic voltammograms of electrodeposited PBTT and PTEBTT. Electrodeposition
conditions of PBTT: scan rate of 50 mV s, 20 cycles, voltage window -0.7—+1.6 V (vs.
Ag/Agh), 50 mM monomer in ACN. Electrodeposition conditions of PTEBTT: scan rate of 50
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mV s, 120 cycles, voltage window -1.0—+1.2 V (vs. Ag/Ag"), 1 mM monomer in DCM. Each
voltammogram is normalized to the extent of functionalized surface area.
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