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Experimental procedures and cyclic voltammetry details

General

'H NMR were run on either a Bruker DPX 400 or AV 500 spectrometer at 400 MHz
or 500 MHz respectively, while **C NMR were run on either a Bruker DPX 400 or AV
500 spectrometer at 100 MHz or 125 MHz respectively. F NMR were run on a
Bruker AV 400 spectrometer at 376 MHz. Chemical shifts are in parts per million

(ppm) referenced to the solvent peak.
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Low-resolution mass spectroscopy was carried out at the University of Strathclyde
using a Finnigan LCQ duo ESI, while high-resolution mass spectroscopy was carried
out at the University of Glasgow on a JEOL High Resolution Mass Spectrometer
using FAB.

All reagents were obtained from commercial suppliers. Solvents were purified using
a Pure-Solv 400 Solvent Purification system. 1,4-Dioxane was purified by distillation

over sodium metal at atmospheric pressure.
All glassware was oven dried to remove traces of moisture before use.

The measurements of oxidation and reduction potentials were performed on a
CHI660A Electrochemical Workstation with iR compensation at 100 mV s
Dichloromethane was used as the solvent, aqueous Ag/AgCl as the reference
electrode, with platinum wire and a glassy carbon disk (@ = 3 mm) as the counter
and working electrodes, respectively. The solutions contained the substrate in a
concentration of 5 x 10™* M, together with n-BuN4PFs (0.1 M) as the supporting
electrolyte. All CV experiments were referred to the Fc/Fc* couple as an internal

standard.

Absorption spectra were recorded using a ThermoSpectronic Unicam UV 300, whilst
emission spectra were recorded using a Perkin Elmer LS45 Luminescence

Spectrometer.
Perfluorohexanes were obtained as FC-72 from 3M.
3-lodothiophene (2) [1]

Cul s

S
MeNHCH,CH,NHMe
\ /Z i Q /Z
Nal, 1,4-dioxane, 120 °C
Br |

1 2

Copper iodide (0.71 g, 3.75 mmol, 0.05 equiv) and sodium iodide (22.5 g, 150 mmol,
2.0 equiv) were charged to the reaction vessel, which was backfilled with Ar.
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3-Bromothiophene (1, 7 mL, 75.05 mmol, 1.0 equiv), N,N'-dimethylethylenediamine
(0.74 mL, 7.5 mmol, 0.1 equiv) and 1,4-dioxane (80 mL) were added and the
suspension heated at 110 °C under Ar for 24 h. The suspension was cooled to rt,
diluted with hexane and filtered through silica gel (4 cm deep), eluting with diethyl
ether. The solvent was then removed to afford the title product 2 as a yellow liquid
(11.5 g, 75%).

The *H NMR of spectrum was recorded:;

Oy (400 MHz, CDClg): 7.42-7.41 (1H, dd, J = 3.0, 1.0 Hz, CH), 7.22-7.20 (1H, dd, J
= 2.0, 3.0 Hz, CH), 7.13-7.11 (1H, dd, J = 5.0, 1.0 Hz, CH).

This is consistent with the previously published data [1].

3-Perfluorohexylthiophene (3) [2]

S Cu, CF3(CF,)sl s
@ u, CF3(CFy)s )
/‘ZI DMF, 130 °C Z

CsF13

2 3

Copper powder (14.4 g, 228 mmol, 3.2 equiv) was suspended in dry DMF (100 mL)
under Ar, to which 3-iodothiophene (2, 15 g, 71.4 mmol, 1.0 equiv) and
perfluorohexyl iodide (23.2 mL, 107.1 mmol, 1.5 equiv) were added. The reaction
mixture was heated at 130 °C for 20 h, after which time it was cooled and filtered
through celite to afford a purple solution. The solution was poured into chilled conc.
hydrochloric acid (75 mL acid, 75 g ice) and decanted. The solution was then
extracted with hexane (4 x 250 mL). The organic layers were combined, washed with
sodium sulphite solution (250 mL, 0.1 M) and water (250 mL), dried over magnesium
sulphate and the solvent evaporated. The product was purified by silica gel
chromatography eluting with hexane to afford the title product (3) as a yellow liquid
(18.5 g, 64%).

The *H NMR, *°F NMR and HRMS were recorded;

'H NMR (400 MHz, CDCls): & 7.75-7.74 (1H, m, CH), 7.47-7.44 (1H, m, CH), 7.26—
7.24 (1H, m, CH); F NMR (376 MHz, CDCls): 5 -80.81 (3F), -106.07 (2F),
-121.61 (2F), -122.26 (2F), —122.82 (2F), -126.12 (2F). HRMS (El): found m/z
401.9752 (M%), calcd for C1oH3F13S, 401.9748.

This was consistent with the previously published data [2].

S3



2-lodo-3-perfluorohexylthiophene (4)

S
n-BulLi, C6F13| |
i ( \_/

CGF13 CeF13
4

3-Perfluorohexylthiophene (3, 0.5 g, 1.24 mmol, 1.0 equiv) was dissolved in THF
(40 mL) under Ar and cooled to —-80 °C, to which n-butyllithium (2.4 M in hexanes,
0.57 mL, 1.36 mmol, 1.1 equiv) was added dropwise. The reaction mixture was
allowed to warm to rt over 30 mins, then cooled again to -80 °C and
perfluorohexyliodide (0.32 mL, 1.49 mmol, 1.2 equiv) was added, then allowed to
warm to rt and stirred overnight under Ar. The reaction mixture was quenched with
distilled water (100 mL) and the product was extracted with Et,O (3 x 100 mL). The
organics were combined, washed with sodium sulfite solution (1 M, 100 mL) and
distilled water (100 mL), and dried over MgSO,, and the solvent was evaporated.
Kugelrohr distillation (ca. 80 °C) removed starting material, and the product was
purified by silica gel chromatography eluting with hexane to afford the product 4 as a
yellow oil (0.105 g, 16%).

'H NMR (400 MHz, CDCls): &y 7.53 (1H, d, J = 5.6 Hz, CH), 6.99 (1H, d, J = 5.6 Hz,
CH); *C NMR (100 MHz, CDCls): d¢ 133.5, 133.2, 128.5; F NMR (376 MHz,
CDCl3): o -80.76 (3F), —105.85 (2F), -120.66 (2F), —121.65 (2F), —122.74 (2F),
-126.05 (2F).

(9,9-Dihexyl-7-(3-(perfluorohexyl)thiophen-2-yl)fluoren-2-yl)trimethylsilane (6)

CeF13
OH
OH
Ba(OH),
CeHiz  CgHia CeF1s THaF(/H;O CeH13 CeHi3
5 4 6

(9,9-Dihexyl-7-trimethylsilylfluoren-2-yl)boronic acid (5, 90 mg, 0.20 mmol,
1.05 equiv), 2-iodo-3-perfluorohexylthiophene (4, 100 mg, 0.19 mmol, 1.0 equiv),
tetrakis(triphenylphosphine)palladium(0) (12 mg, 0.01 mmol, 0.05 equiv) and barium
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hydroxide octahydrate (100 mg, 0.32 mmol, 1.6 equiv) were suspended in THF
(8 mL) and distilled water (0.3 mL) under Ar, and heated at 80 °C for 20 h. The
reaction mixture was cooled to rt, then quenched with saturated ammonium chloride
solution (50 mL) and the product was extracted with CH,CIl, (4 x 50 mL). The
organics were combined, dried over MgSO, and the solvent was evaporated. The
residue was purified by silica gel chromatography eluting with distilled petroleum
ether and the product 6 was isolated as a yellow oil (0.12 g, 80%).

'H NMR (400 MHz, CDCls): 8y 7.71 (2H, d, J = 7.6 Hz, CH), 7.51 (1H, d, J = 7.6 Hz,
CH), 7.48 (1H, s, CH), 7.40-7.37 (3H, m, CH), 7.22 (1H, d, J = 5.6 Hz, CH), 1.97—
1.91 (4H, m, CHy), 1.12-1.03 (12H, m, CH,), 0.78-0.74 (6H, m, CH3), 0.67-0.63
(4H, m, CH,), 0.327 (9H, s, CHs3); *C NMR (100 MHz, CDCls): d¢ 150.8, 150.6,
149.2, 142.2, 141.3, 140.1, 132.2, 130.9, 129.3, 127.9, 127.6, 125.6, 125.2, 125.0,
119.6, 119.4, 119.3, 55.5, 40.5, 31.7, 31.7, 31.6, 29.9, 23.9, 22.81, 22.78, 22.75,
14.3, 14.21, 14.18; F NMR (376 MHz, CDCls): & -80.85 (3F), -102.05 (2F),
-120.94 (2F), -121.80 (2F), —122.85 (2F), —126.16 (2F); m/z (ESI) 805.85 ([M]",
100%). HRMS (EI): found m/z 806.2642 (M"), calcd for C1oH3F13S, 806.2647.

2-(7-Bromo-9,9-dihexylfluoren-2-yl)-3-(perfluorohexyl)thiophene (7)

CoF13 CsF13
Bry
MesSi O.O ; J NaOAc B O.O g J
CeH13CeHi3 THF CeH13CeHi3
6 7
(9,9-Dihexyl-7-(3-(perfluorohexyl)thiophen-2-yl)fluoren-2-yhtrimethylsilane (6,

112 mg, 0.14 mmol, 1.0 equiv) and sodium acetate (11.5 mg, 0.14 mmol, 1.0 equiv)
were dissolved in THF (7 mL) under Ar. The reaction vessel was covered in tin foil
and cooled to 0 °C using an ice bath. Bromine (0.014 mL, 0.28 mmol, 2.30 equiv)
was added to the reaction mixture dropwise, which was then stirred at 0 °C under Ar
for 30 min. The reaction mixture was quenched with triethylamine (0.1 mL) followed
by a sodium sulfite solution (1 M, 4 mL). The mixture was diluted with distilled water
(10 mL) and the product was extracted with CH,Cl, (5 x 20 mL). The organics were
combined, washed with saturated sodium hydrogen carbonate solution (20 mL), then

dried over MgSQO, and the solvent was evaporated. The crude product was dissolved
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in toluene and filtered through a silica plug, eluting with more toluene. The solvent
was then evaporated to afford the product 7 as a yellow oil (0.094 g, 82%). This was
used immediately without further purification.

'H NMR (400 MHz, CDCls): 8y 7.67 (1H, d, J = 8.4 Hz, CH), 7.59 (1H, d, J = 8.4 Hz,
CH), 7.48 (2H, m, CH), 7.40-7.37 (3H, m, CH), 7.22 (1H, d, J = 5.6 Hz, CH), 1.97—
1.93 (4H, m, CHy), 1.12-1.03 (12H, m, CH,), 0.78-0.75 (6H, m, CH3), 0.67-0.63
(4H, m, CH,); C NMR (100 MHz, CDCls): d¢ 153.7, 150.3, 141.1, 139.8, 131.3,
130.5, 129.6, 127.7, 126.6, 125.7, 125.1, 122.0, 121.7, 119.5, 55.9, 40.7, 31.8, 29.9,
24.0, 22.9, 14.2; *F NMR (376 MHz, CDCls): 8¢ —80.85 (3F), —102.05 (2F), -120.94
(2F), -121.77 (2F), —122.83 (2F), —-126.14 (2F).

2-(9,9-Dihexyl-7-(3-(perfluorohexyl)thiophen-2-yl)fluoren-2-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (8)

Ses N E2ats = 0.0

Pd(PPh3)4
CgH13 CeH13 CeH1z  CgH1z
1,4~ d|oxane 110 °C
7

2-(7-Bromo-9,9-dihexylfluoren-2-yl)-3-(perfluorohexyl)thiophene (7, 550 mg,
0.68 mmol, 1.0 equiv), bis(pinacolato)diboron (208 mg, 0.82 mmol, 1.2 equiv),
tetrakis(triphenylphosphine)palladium(0) (38 mg, 0.03 mmol, 0.05 equiv) and
potassium acetate (186 mg, 1.90 mmol, 2.8 equiv) were dissolved in dry 1,4-dioxane
(7 mL) under Ar, and heated at 110 °C for 20 h. The reaction mixture was cooled to
rt and quenched with distilled water (50 mL), then the product was extracted with
Et,O (4 x 40 mL). The organics were combined, washed with brine (50 mL), and
dried over MgSO,, and the solvent was evaporated. The product was purified by
silica gel chromatography eluting first with ethyl acetate/hexane 1:50 to remove
impurities then with 1:20 to afford the product 8 as an orange paste (0.272 g, 46%).

'H NMR (400 MHz, CDCls): & 7.84-7.81 (1H, m, CH), 7.76-7.72 (2H, m, CH), 7.49—
7.47 (1H, m, CH), 7.40-7.37 (3H, m, CH), 7.22 (1H, d, J = 5.6 Hz), 2.01-1.93 (4H,
m, CH,), 1.36 (12H, s, CH3), 1.11-1.02 (12H, m, CHy), 0.77-0.73 (6H, m, CHy),
0.68-0.5 (4H, m, CH,); **C NMR (100 MHz, CDCls): d¢ 150.2, 150.6, 149.1, 143.7,
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142.0, 135.1, 134.2, 131.3, 139.3, 139.2, 128.1, 127.6, 125.6, 125.2, 119.8, 119.6,
84.1, 55.6, 40.6, 31.8, 30.0, 25.3, 25.2, 24.0, 22.9, 14.2; °F NMR (376 MHz, CDCls):
or —-80.83 (3F), —102.08 (2F), -120.94 (2F), -121.79 (2F), -122.82 (2F), -126.14
(2F). m/z (ESI) 860.35 ([M]", 100%). HRMS (EI): found m/z 860.3104 (M"), calcd for
CioH3F13S 860.3116.

T1-3FTh

2-(9,9-Dihexyl-7-(3-(perfluorohexyl)thiophen-2-yl)fluoren-2-yl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (8, 210 mg, 0.24 mmol, 4.77 equiv), tribromohexahexyltruxene
17 (54.2 mg, 0.05 mmol, 1.0 equiv), tetrakis(triphenylphosphine)palladium(0)
(7.3 mg, 0.015 mmol, 0.3 equiv) and barium hydroxide octahydrate (115 mg,
0.37 mmol, 7.3 equiv) were suspended in THF (5 mL) under Ar, to which degassed
distilled water (0.65 mL) was added. The reaction mixture was then heated at 80 °C
for 18 h, then cooled to rt and quenched with a saturated aqueous solution of
ammonium chloride (50 mL). The crude product was extracted with CH,Cl,
(6 x 50 mL), the organics were combined and dried over MgSQO,, the solvent was
evaporated, and the crude product was placed under vacuum overnight. The product
was loaded onto silica and eluted with a petroleum ether/toluene 20:1 mixture to
afford the product as a white powder (110 mg, 72%).
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'H NMR (400 MHz, CDCls): 84 8.52 (3H, s, CH), 7.87 (3H, d, J = 7.6 Hz, CH), 7.81—
7.76 (12H, m, CH), 7.53 (3H, d, J = 8.0 Hz, CH), 7.50-7.41 (9H, m, CH), 7.25 (3H, d,
J = 5.2 Hz, CH) 3.08-3.07 (6H, m, CH>) 2.28-2.26 (6H, m, CH,), 2.10-2.08 (12H, m,
CH,), 1.14-1.07 (36H, m, CHj3), 0.98-0.87 (36H, m, CHs), 0.80-0.77 (30H, m, CH,),
0.66-0.62 (30H, m, CHy,); *C NMR (100 MHz, CDCls): dc 154.8, 152.3, 150.9,
149.2, 145.6, 142.0, 141.1, 140.1, 140.0, 139.8, 138.5, 130.8, 129.5, 127.7, 126.5,
125.6, 125.3, 125.2, 125.0, 121.6, 120.9, 120.7, 119.4, 56.3, 55.8, 40.9, 37.5, 31.9,
31.8, 30.0, 29.9, 24.4, 24.1, 22.9, 22.7, 14.2; **F NMR (376 MHz, CDCls): 5¢ -80.83
(9F), -102.00 (6F), -120.889 (6F), -121.75 (6F), -122.81 (6F), —-126.15 (6F);
MALDI-TOF MS: m/z 2959.39 ([M-CgHi3]", 100%), 2981.01 ([M-CsHi3+Na], 70%),
3044.50 ([M]*, 35%).

2-Trimethylsilyl-3-bromothiophene (9)

S

/
S LHMDS, Me;SiCl si”
THF
Br Br
1 9

3-Bromothiophene (1), (5 mL, 53.4 mmol, 1.0 equiv) was dissolved in dry THF
(50 mL) under Ar and cooled in an ice-bath, to which lithium bis(trimethylsilyl) amide
(2.0 M in THF, 58.7 mL, 58.7 mmol, 1.1 equiv) was added dropwise. The reaction
mixture was stirred for 1 h, after which time chlorotrimethylsilane (13.5 mL,
106.8 mmol, 2.0 equiv) was added dropwise and stirred for 2 h. The reaction mixture
was quenched with sat. ag. ammonium chloride solution (200 mL) and distilled water
(200 mL). The aqueous layer was extracted with Et,O (350 mL), the organic layer
was washed with water (200 mL) and dried over MgSQO,4, and the solvent was
evaporated. Kugelrohr distillation removed trace amounts of starting material 1, and
the crude product was purified by silica gel chromatography eluting with hexane to
afford the product as a colourless oil (11.54 g, 92%).

The 'H NMR spectrum was recorded:;

'H NMR (400 MHz, CDCls): &y 7.45 (1H, d, J = 4.8 Hz, CH), 7.11 (1H, d, J = 5.2 Hz,
CH), 0.477 (9H, s, CHy).

This was consistent with the previously published data [3].
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2-Trimethylsilyl-3-iodothiophene (10)

ul
S /./ C S /-/

Si” MeNHCH,CH,NHMe Si_ ,
w b \ + residual 9

Nal, dioxane, 120 °C I

9 10

Copper iodide (0.45 g, 2.4 mmol, 0.05 equiv) and sodium iodide (14.65 g,
97.8 mmol, 2.0 equiv) were suspended in freshly distilled dioxane (75 mL) under Ar,
to which 2-trimethylsilyl-3-bromothiophene (9, 11.5 g, 48.9 mmol, 1.0 equiv) and
N,N’-dimethylethylenediamine (0.48 mL, 4.89 mmol, 0.1 equiv) were added. The
reaction mixture was heated under reflux for 120 h, then cooled to rt. and filtered
through a silica plug, washing with Et,O. The solvent was removed to afford a
mixture of the product 10 and starting material 9. The crude material was used

without further purification (6.5 g product, estimated by *H NMR integrals).

2-Trimethylsilyl-3-perfluorohexylthiophene (11)

s S/'/ Cu, CF3(CFy)sl /i/
i

q N u, 3;(30 o2)5 (\_Z/S N

I ' CeF13

10 11

Copper powder (4.29 g, 68.03 mmol, 3.2 equiv) and a mixture of 2-trimethylsilyl-3-
iodothiophene (17, 6.0 g, 21.26 mmol, 1.0 equiv) and 2-trimethylsilyl-3-
bromothiophene (10) were suspended in dry DMF (50 mL) under Ar, to which
perfluorohexyliodide (6.9 mL, 31.89 mmol, 1.5 equiv) was added. The reaction
mixture was heated at 130 °C for 72 h, then cooled to rt, filtered over Celite and
diluted with distilled water (100 mL). The aqueous layer was extracted with hexane
(3 x 200 mL), then the organics were combined and washed with ag. sodium sulfite
solution (1.0 M, 200 mL) and distilled water (100 mL) and dried over MgSQy, and the
solvent was evaporated. The crude product was suspended in a 5% H,O/EtOH
solution (30 mL), which was extracted with perfluorohexanes (2 x 25 mL). The
fluorinated layer was dried over MgSO, and the solvent was evaporated to afford the
product (11) as a yellow oil (2.85 g, 28%).
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'H NMR (400 MHz, CDCls): & 7.63-7.61 (1H, m, CH), 7.34-7.32 (1H, m, CH), 0.38
(9H, s, CHa); **C NMR (100 MHz, CDCls): 8¢ 145.0, 134.7, 134.4, 131.3, 129.1, 0.57;
F NMR (376 MHz, CDCls): 8¢ —-80.85 (3F), -102.08 (2F), -120.21 (2F), -121.58
(2F), —122.80 (2F), —126.06 (2F); HRMS (EIl): found m/z 474.0145 (M"), calcd for
Ci10H3F13S, 474.0143.

2-Trimethylsilyl-3-perfluorohexyl-5-iodothiophene (12)

s, J

/
S .- . —
Si n-BuLi, CgF 43l I Si
(o oo~
THF

CeF13 CeF13
11 12

2-Trimethylsilyl-3-perfluorohexylthiophene (11, 2.5 g, 5.27 mmol, 1.0 equiv) was
dissolved in dry THF (100 mL) under Ar and cooled to —80 °C, to which n-butyllithium
(2.37 M in hexanes, 2.44 mL, 5.80 mmol, 1.1 equiv) was added dropwise and stirred
for 15 min at -80 °C, after which perfluorohexyliodide (1.37 mL, 6.32 mmol,
1.2 equiv) was added dropwise. The reaction mixture was allowed to warm to rt and
was stirred for 18 h, then quenched with sat. sodium hydrogen carbonate solution
(100 mL) and diluted with distilled water (100 mL). The aqueous layer was extracted
with Et,O (3 x 150 mL), and the organic layers were combined and dried over
MgSO,, and the solvent was evaporated. The product was purified by filtering
through a silica plug, eluting with hexane, to afford the product 12 as a golden oil
(2.75 g, 87%).

'H NMR (400 MHz, CDCls): 8y 7.41 (1H, t, J = 1.6 Hz, CH), 0.37 (9H, s, CHs);
13C NMR (100 MHz, CDCls): 8¢ 152.6, 138.3, 136.1, 79.0, 0.4; °F NMR (376 MHz,
CDCl3): o -80.80 (3F), —102.77 (2F), -120.13 (2F), -121.55 (2F), —-122.76 (2F),
-126.04 (2F); HRMS (EIl): found m/z 599.9107 (M"), calcd for C19H3F13S, 599.9110.

2-lodo-4-perfluorohexylthiophene (13)

S .-
I Si I
TBAF
THF
CeF13 CeF13

12 13
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2-Trimethylsilyl-3-perfluorohexyl-5-iodothiophene (12, 2.75 g, 4.58 mmol, 1.0 equiv)
was dissolved in dry (THF) under Ar, to which tetrabutylammonium fluoride (1.0 M,
4.81 mL, 4.81 mmol, 1.05 equiv) was added dropwise and stirred at rt for 4 h. The
reaction mixture was quenched with distilled water (100 mL) and the aqueous layer
was extracted with Et,O (2 x 100 mL). The organics were combined and dried over
MgSOQO,, and the solvent was evaporated to afford a black oil. The crude product was
filtered through a silica plug eluting with Et,O to afford the product (13) as a brown oil
(2.01 g, 83%).

'H NMR (400 MHz, CDCly): 8y 7.74 (1H, s, CH), 7.37 (1H, s, CH); *C NMR
(100 MHz, CDCls): 8¢ 135.0, 134.4, 132.1, 75.6; *F NMR (376 MHz, CDCls): &¢
-80.78 (3F), —106.68 (2F), —12.54 (2F), —121.07 (2F), —122.78 (2F), —-126.02 (2F);
HRMS (EI): found m/z 527.8710 (M"), calcd for C1oHsF13S, 527.8714.

(9,9-Dihexyl-7-(4-(perfluorohexylthiophen-2-yl)-9H-fluoren-2-yl)trimethylsilane
(14)

OH
Me3SiB\C’>H . I\Q Pd(PPh3)s  Me,Si 0.0 ;/ CoF13

Ba(OH
CeH13 CeHu3 CeF1s THF(/ leo CeH13 CeHu3

5 13 14

9,9-Dihexyl-7-trimethylsilylfluoren-2-ylboronic acid (5, 1.34 g, 2.98 mmol, 1.05 equiv),
2-iodo-4-perfluorohexylthiophene (13, 15 g, 2.84 mmol, 1.0 equiv),
tetrakis(triphenylphosphine)palladium(0) (0.16 g, 0.14 mmol, 0.05 equiv) and barium
hydroxide octahydrate (1.46 g, 4.54 mmol, 1.6 equiv) were suspended in dry THF
(120 mL) and distilled water (5 mL) under Ar, and heated at 80 °C for 20 h. The
reaction mixture was cooled to rt then quenched with saturated ammonium chloride
solution (200 mL), and the product was extracted with CH,CI, (4 x 200 mL). The
organics were combined and dried over MgSQO,, and the solvent was evaporated.
The product was purified by silica gel chromatography eluting with distilled petroleum
ether and the product 14 was isolated as a yellow oil (1.25 g, 55%).

'H NMR (400 MHz, CDCls): &y 7.74-7.69 (2H, m, CH), 7.66 (1H, s, CH), 7.59-7.57
(1H, m, CH), 7.54-7.50 (2H, m, CH), 7.48 (1H, s, CH), 7.44 (1H, s, CH), 2.03-1.99
(4H, m, CH,), 1.14-1.07 (12H, m, CH,), 0.78-0.75 (6H, t, J = 6.8 Hz, CHs), 0.70—
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0.66 (4H, m, CHy), 0.33 (9H, s, CHs); **C NMR (100 MHz, CDCls): 8¢ 152.4, 150.4,
147.9, 142.1, 141.2, 140.1, 132.3, 132.2, 131.1, 128.0, 127.0, 125.4, 120.9, 120.7,
119.5, 55.6, 40.4, 31.7, 29.9, 24.0, 22.8, 14.3; *F NMR (376 MHz, CDCls): &¢
-80.75 (3F), -106.57 (2F), -121.46 (2F), -121.91 (2F), -122.72 (2F), -126.02 (2F);
HRMS (EI): found m/z 806.2646 (M"), calcd for C1gH3F13S, 806.2647.

2-(7-Bromo-9,9-dihexyl-9H-fluoren-2-yl)-4-(perfluorohexyl)thiophene (15)

Me3SiC6F13 __ B | BrC6F13

S NaOAc
CgH13 CeH13 THF CgH13 CeH13

14 15

(9,9-Dihexyl-7-(4-(perfluorohexyl)thiophen-2-yl)-9H-fluoren-2-yl)trimethylsilane (14,
1.25 g, 1.55 mmol, 1.0 equiv) and sodium acetate (0.127 g, 1.55 mmol, 1.0 equiv)
were dissolved in dry THF (50 mL) under Ar. The reaction vessel was covered in tin
foil and cooled to O °C using an ice bath. Bromine (0.15 mL, 3.10 mmol, 2.0 equiv)
was added to the reaction mixture dropwise, which was then stirred at 0 °C under Ar
for 30 mins. The reaction mixture was quenched with triethylamine (1 mL) followed
by a sodium sulfite solution (1 M, 50 mL). The mixture was diluted with distilled water
(100 mL) and the product was extracted with CH,Cl, (4 x 200 mL). The organics
were combined, washed with saturated sodium hydrogen carbonate solution
(100 mL), then dried over MgSO, and the solvent was evaporated. The crude
product was dissolved in toluene and filtered through a silica plug, eluting with more
toluene. The solvent was then evaporated to afford the product 15 as a yellow oil
(1.15 g, 91%).

'H NMR (400 MHz, CDCly): 8y 7.70-7.67 (2H, m, CH), 7.61-7.57 (2H, m, CH), 7.52
(1H, d, J = 1.2 Hz, CH), 7.50-7.48 (2H, m, CH), 7.44 (1H, s, CH), 2.02-1.97 (4H, m,
CH,), 1.16-1.04 (12H, m, CH), 0.80-0.76 (6H, t, J = 6.8 Hz, CH3), 0.68-0.62 (4H,
m, CH,); **C NMR (100 MHz, CDCls): 8¢ 153.5, 151.8, 147.5, 141.0, 139.7, 132.5,
131.1, 130.5, 129.4, 128.6, 127.1, 126.6, 125.6, 121.9, 121.6, 121.1, 120.7, 120.6,
56.0, 40.6, 31.8, 30.0, 24.0, 22.9, 14.3; F NMR (376 MHz, CDCls): 8¢ —80.77 (3F),
-106.58 (2F), —121.46 (2F), —121.90 (2F), -122.74 (2F), —126.00 (2F); HRMS (EI):
found m/z 812.1347 (M"), calcd for C1gH3F13S, 812.1357.
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2-(9,9-Dihexyl-7-(4-(perfluorohexyl)thiophen-2-yl)-9H-fluoren-2-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (16)

g FEE

CeH13 CeH13 l;da %P:3)4

THF / H,0

CeH13 CeH13

15

2-(7-bromo-9,9-dihexyl-9H-fluoren-2-yl)-4-(perfluorohexyl)thiophene (15, 1.15 g,
1.41 mmol, 1.0 equiv), bis(pinacolato)diboron (0.43 g, 1.69 mmol, 1.2 equiv),
tetrakis(triphenylphosphine)palladium(0) (81 mg, 0.07 mmol, 0.05 equiv) and
potassium acetate (0.39 g, 3.95 mmol, 2.8 equiv) were dissolved in dry dioxane
(14 mL) under Ar, and heated at 110 °C for 20 h. The reaction mixture was cooled to
rt and quenched with distilled water (100 mL), then the product was extracted with
Et,O (4 x 100 mL). The organics were combined, washed with brine (100 mL), and
dried over MgSQO,, and the solvent was evaporated. The product was purified by
silica gel chromatography eluting first with ethyl acetate/hexane 1:50 to remove
impurities then with 1:20 to afford the product 16 as an brown oil (0.35 g, 28%).

'H NMR (400 MHz, CDCl,): &y 7.86-7.84 (1H, d, J = 7.6 Hz, CH), 7.79-7.71 (3H, m,
CH), 7.67 (1H, d, CH), 7.61-7.59 (1H, m, CH), 7.53 (1H, s, CH), 7.46 (1H, s, CH),
2.08-2.01 (4H, m, CHy), 1.41(12H, s, CH3) 1.14-1.02 (12H, m, CHy), 0.78-0.75 (6H,
t, J = 6.8 Hz, CHs), 0.69-0.62 (4H, m, CH,); **C NMR (100 MHz, CDCls): 8¢ 152.8,
150.48, 147.8, 143.6, 142.0, 134.3, 132.5, 131.1, 129.3, 129.2, 127.1, 125.4, 121.0,
120.6, 119.6, 84.2, 55.7, 41.6, 31.8, 30.0, 25.3, 24.0, 22.9, 14.3; °F NMR (376 MHz,
CDCl3): o -80.79 (3F), —106.58 (2F), -121.47 (2F), —-121.91 (2F), —-122.74 (2F),
-126.05 (2F); HRMS (EI): found m/z 860.3099 (M"), calcd for C1oH3F13S, 860.3116
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T1-*FTh

2-(9,9-dihexyl-7-(4-(perfluorohexyl)thiophen-2-yl)-9H-fluoren-2-yl)-4,4,5,5-

tetramethyl-1,3,2-dioxaborolane (16, 350 mg, 0.407 mmol, 4.77 equiv),
triboromohexahexyltruxene 17 (92 mg, 0.085 mmol, 1.0 equiv),
tetrakis(triphenylphosphine)palladium(0) (29 mg, 0.0255 mmol, 0.3 equiv) and
barium hydroxide octahydrate (196 mg, 0.62 mmol, 7.3 equiv) were suspended in
THF (8 mL) under Ar, to which degassed distilled water (1 mL) was added. The
reaction mixture was then heated at 80 °C for 18 h, then cooled to rt and quenched
with a saturated aqueous solution of ammonium chloride (50 mL). The crude product
was extracted with CH,CI, (6 x 50 mL), the organics were combined and dried over
MgSO,, the solvent was evaporated, and the crude product was placed under
vacuum overnight. The product was loaded onto silica and eluted with a petroleum
ether/toluene 15:1 mixture to afford the product as a sticky yellow solid (195 mg,
75%). 'H NMR (400 MHz, CDCls): 8y 8.52 (3H, d, J = 8.4 Hz, CH), 7.86 (3H, d, J =
8.0 Hz, CH),7.80 (12H, d, J = 6.4 Hz, CH), 7.76 (3H, s, CH), 7.69 (3H, s, CH), 7.64
(3H, d, J = 8.0 Hz, CH), 7.60 (3H, s, CH) 7.48 (3H, s, CH) 3.10-3.08 (6H, m, CHy),
2.27-2.24 (6H, m, CH,), 2.14-2.11 (12H, m, CH), 1.17-1.11 (36H, m, CH;), 1.00—
0.92 (36H, m, CHs), 0.81-0.78 (30H, m, CH,), 0.69—0.62 (30H, m, CH,); **C NMR
(100 MHz, CDClg): 6¢ 154.8, 152.5, 152.1, 147.8, 145.6, 141.9, 141.0, 140.1, 140.0,
139.8, 1385, 132.1, 131.1, 127.0, 126.6, 125.6, 125.3, 121., 121.0, 120.6, 56.3,
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55.9, 40.8, 37.5, 31.9, 31.8, 30.0, 29.9, 24.4, 24.2, 22.86, 22.69, 22.7, 14.32, 14.27,
14.2; F NMR (376 MHz, CDCly): 8 -80.73 (3F), -106.57 (2F), -121.46 (2F),
~121.90 (2F), -122.73 (2F), -126.03 (2F); MALDI-TOF MS: m/z 2959.39 ([M-
CeHus]", 100%), 2981.01 ([M-CgsH13+Na], 70%), 3044.50 ([M]*, 35%).

T4-*FTh

The mixture of tribromterfluoreneotruxene core compound (T3-3Br, 46,1 mg,
11.3 umol), tetrakis(triphenylphosphine)palladium(0) (16.5 mg, 14.3 pmol), 2-(9,9-
dihexyl-7-(4-(perfluorohexyl)thiophen-2-yl)-9H-fluoren-2-yl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (16, 54.0 mg, 62.7 ymol), Ba(OH),-8H,0 (58.7 mg, 186 umol) in 5 mL
of THF and 0.12 mL of water was heated under reflux for 24 h at 80 °C. After
aqueous work-up the crude product was subjected to the column on silica, eluting
with CH,CI,/PE 1:7. Re-precipitation from CH,Cl,/methanol afforded 57.9 mg of the
product (0.959 umol, 85%) as an off-white amorphous solid.

'H NMR (400 MHz, CDCls) 8y, 8.70-8.40 (1H, d, broad), 8.00-7.56 (27H, m), 7.47
(1H, s), 3.30-2.90 (2H, s, broad), 2.48-1.90 (18H, m), 1.30-0.60 (110H, m);
13C NMR (CDCl;, 8, 100 MHz) 154.62, 152.28, 151.99, 151.89, 147.63, 145.38,
141.64, 141.24, 140.78, 140.74, 140.51, 140.33, 140.28, 140.22, 140.13, 139.81,
139.70, 139.64, 138.35, 131.84, 130.89, 126,45, 126.35, 125.35, 121.71, 121.50,
120.70, 120.44, 56.05, 55.61, 55.55, 55.51, 40.51, 31.37, 31.74, 31.66, 31.63, 29.89,
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29.83, 29.77, 24.25, 24.03, 23.94, 22.75, 22.72, 22.51, 14.18, 14.12, 14.10; **F NMR
(376 MHz, CDCl3): & -80.73 (3F), -106.56 (2F), -121.45 (2F), -121.88 (2F),
-122.71 (2F), —=126.01 (2F); MALDI-TOF MS: m/z 6037(M"), 5952([M—CsH13]"). Anal.
calcd for Czo3H477F39S3: C, 78.17; H, 7.96; found: C, 77.92; H, 7.85.
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Figure S1: Oxidation wave from cyclic voltammetry of T1-*FTh in dichloromethane,

electrolyte 0.1 M BusNPFg, glassy carbon electrode, scan rate 100 mV s,
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Figure S2: Reduction wave from cyclic voltammetry of T1-3FTh in tetrahydrofuran,

electrolyte 0.1 M BusNPFg, glassy carbon electrode, scan rate 100 mV s,
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Figure S3: Oxidation wave from cyclic voltammetry of T1-*FTh in dichloromethane,

electrolyte 0.1 M BusNPF, glassy carbon electrode, scan rate 100 mV s™.
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Figure S4: Reduction wave from cyclic voltammetry of T1-*FTh in tetrahydrofuran,

electrolyte 0.1 M BusNPFg, glassy carbon electrode, scan rate 100 mV s,
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Figure S5: Oxidation wave from cyclic voltammetry of T4-*FTh in 1:1

acetonitrile/benzene, electrolyte 0.1 M BusNPFg, glassy carbon electrode, scan rate
100 mV s™™.
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Figure S6: Reduction wave from cyclic voltammetry of T4-FTh in 1:1

acetonitrile/benzene, electrolyte 0.1 M BusNPFg, glassy carbon electrode, scan rate
100 mV s™.
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Figure S7: *H NMR of T1-3FTh.
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Figure S8: *H NMR of T1-*FTh.
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Figure S9: *H NMR of T4-*FTh.
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Figure S10: Plot of Integrated Emission Intensity vs Absorptance. 9,10-
Diphenylanthracene was used as the Standard.
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