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Synthesis of Precursors

Synthesis of 2,7-Dibromo-9,9-dihexylfluorene.' Under N, atmosphere, to a solution of 2,7-
dibromo-9H-fluorene (12.86 g, 39.70 mmol) in THF (100 mL) was added 1-bromohexane (24.9
g, 150.9 mmol, 3.8 equiv) via syringe. The reaction mixture was kept stirring for 10 min at room
temperature and then placed in an ice bath (0 °C). A solution of potassium tert-butoxide (10.24
g, 91.3 mmol, 2.3 equiv) in THF (240 mL) was then added. The resulting solution was stirred for
3 hours and the temperature was slowly raised to 25 °C. After overnight stirring, 400 mL of
saturated NH4Cl were added and the mixture was extracted with hexanes (4 x 60 mL). The
combined organic layers were dried over magnesium sulfate and concentrated. The residue was
taken back up in hot ethanol and crystallization occurred at room temperature to give light brown
crystals. Yield: 14.4 g (74%). "H-NMR (499.9 MHz, CDCls, 25 °C): § =7.52 (d, J = 8.5 Hz, 2H;
Fl), 7.47 (d, J = 2.0 Hz, 2H; Fl), 7.45 (s, 2H; F1), 1.92 (m, 4H; hexyl), 1.14 (m, 4H; hexyl), 1.06
(m, 8H; hexyl), 0.79 (t, J = 7.5 Hz, 6H; hexyl), 0.60 (m, 4H; hexyl). GC-MS: m/z 492 ([M]’,
100%).

Synthesis of (9,9-Dihexylfluorene-2,7-diyl)diboronic acid.” To a pre-cooled (=78 °C) solution
of 2,7-dibromo-9,9-dihexylfluorene (6.94 g, 14.1 mmol) in THF (200 mL) was added n-butyl
lithium (1.60 M in hexanes, 19.5 mL, 31.0 mmol, 2.2 equiv) dropwise and the mixture was
stirred for 4 hours. A solution of B(iPrO); (10.0 mL, 33.9 mmol, 2.4 equiv) was then added and
the mixture was allowed to warm up and stirred overnight at 25 °C. After the addition of 150 mL
of distilled water, the mixture was stirred for half an hour and a diluted HCI solution (60 mL, 0.1
M) was then added dropwise via syringe until a pH=4 was reached. The acidity of the solution
was tested by pH indicator. The mixture was extracted with diethyl ether (3 x 100 mL). The
combined organic layers were dried over magnesium sulfate and concentrated. The residue was
dissolved in acetone and a diluted HCI solution was added (0.34 M, 46 mL) to form a beige
powder. To further purify the product, the crude product was dissolved in acetone and
precipitated by addition of hexanes (1:3 ratio) to give a white precipitate that was dried at high
vacuum. Yield: 3.23 g (54%). '"H-NMR (400 MHz, acetone-d®, 25 °C): § = 8.00 (s, 2H; FI), 8.90
(d, J=7.5 Hz, 2H; Fl), 7.81 (d, J = 7.5 Hz, 2H; Fl), 7.15 (s, 4H; OH), 2.07 (m, 4H; hexyl), 1.05
(m, 12; hexyl), 0.75 (t, 6H; hexyl), 0.61 (m, 4H; hexyl).
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Synthesis of 2,7-Bis(trimethylstannyl)-9,9-dihexylfluorene.” To a pre-cooled (78 °C)
solution of 2,7-dibromo-9,9-dihexylfluorene (7.32 g, 14.9 mmol) in THF (230 mL) was added n-
butyl lithium (1.60 M in hexanes, 20.5 mL, 32.7 mmol, 2.2 equiv) dropwise and the mixture was
stirred for 4 hours. A solution of Me;SnCl (6.92 g, 35.7 mmol, 2.4 equiv) in THF (10 mL) was
then added and the mixture was allowed to warm up and stirred overnight at room temperature.
The mixture was extracted with sodium bicarbonate and diethyl ether (3 x 100 mL). The
combined organic layers were washed with distilled water, dried over sodium sulfate and
concentrated. The residue was taken up in hot ethanol forming beige crystals at room
temperature. Yield: 5.31 g (54%). '"H-NMR (499.9 MHz, CDCl;, 25 °C): 8 = 7.67 (d, J = 8.0 Hz,
2H; Fl), 7.44 (d, J = 7.5 Hz, 2H; Fl), 7.42 (s, 2H; Fl), 1.96 (m, 4H; hexyl), 1.11 (m, 4H; hexyl),
1.10 (m, 8H; hexyl), 0.78 (t, J = 7.0 Hz, 6H; hexyl), 0.67 (m, 4H; hexyl), 0.32 (s, 18H; Sn-Me).
Synthesis of Bis(pivaloyloxy)zinc. To a pre-cooled (0 °C) solution of pivalic acid (30.1 g, 0.295
mol, 2 equiv) in THF (150 mL) was added a solution of diethyl zinc (18.0 g, 0.146 mol, 1 equiv)
in THF (150 mL) dropwise over a period of 60 min (gas formation and precipitation of the
product were observed). After stirring at room temperature overnight, the solvent was removed
under reduced pressure and Zn(OPiv), was obtained as a white solid that was stored inside a
glove box. Yield: 36.9 g (95%). '"H-NMR (499.9 MHz, CDCl;, 25 °C): & = 1.2 (s, 18H; ¢-Bu).
Synthesis of 6-Methylpyridin-2-ylI)(pivaloyloxy)zinc.* To a pre-cooled (78 °C) solution of 2-
bromo-6-methylpyridine (11.6 g, 0.0674 mol, 1 equiv) in dry THF (150 mL) was added n-butyl
lithium (1.60 M in hexanes, 42.1 mL, 0.0674 mol, 1 equiv) dropwise and the mixture was
allowed to stirred at —78 °C for another 30 min. Under a flow of N, Zn(OPiv), (18.0 g, 0.0674
mol, 1 equiv) was added and the mixture was slowly warmed up to 25 °C. The solvent was
removed under high vacuum to give (6-methylpyridin-2-yl)(pivaloyloxy)zinc as a beige solid.
Yield: 17.7 g (49%). The content of active zinc species was determined by titrating 90 mg of the
reagent with a stock solution of iodine (1.00 M in THF). A concentration of 1.67 mol/g was
determined which corresponds to 69% of active species. 'H-NMR (499.9 MHz, CDCl;, 25 °C): §
=7.58 (d, J = 6.0 Hz, 1H; Py), 7.34 (pst, J = 6.5 Hz, 1H; Py), 6.93 (d, J = 7.0 Hz, 1H; Py), 2.85
(s, 3H; Me), 1.08 (s, 9H; -Bu).
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Figure S1. [llustration of CH-t, CF-rt and m-m stacking interactions in the extended structures of

2-Ph (top) and 2-Pf (bottom). Hexyl groups are omitted for clarity.
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Figure S2a. UV-Vis spectra of 2-Pf in different solvents.
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Figure S2b. Fluorescence spectra of 2-Pf in different solvents.

S5



1 - i --=-UV2-PhDCM [ 1
B
5 0.8 - i -==-UV 2-Ph Solid L 0.8
® Ny =
P nY ——FI 2-Ph DCM ©
S 0.6 - 1y - 0.6 -
c | =
3 ; —FI 2-Ph Solid ?
2 0.4 1 N 04 £
< \/I,
024 - - 0.2
0 - - -0

300 350 400 450 500 550 600 650 700
Wavelength / nm

Figure S3a. Absorption and fluorescence spectra of 2-Ph in DCM and in the solid state.
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Figure S3b. Absorption and fluorescence spectra of 2-Pf in DCM and in the solid state.
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Figure S4a. Cyclic Voltammetry Data for 2-Ph at Different Scan Rates (Reported vs Cp,Fe”™").
Oxidation in DCM, reduction in THF containing 0.1 M BusN[PFg].

Table S1. Data from cyclic voltammetry experiments at different scan rates.

First Reduction Process for Compound 2-Ph
1/2

v v la Epa Epc AE,
100 10 -0.000003752 -2300 -2408 108
250 15.81 -5.5771E-06 -2288 -2442 154
500 22.36 -0.000007761 -2281 -2477 196

Oxidation Process for Compound 2-Ph

v vi2 loa Epa Epc AE,
100 10 -0.000011111 1025.5 896.5 129
250 15.81 -0.00001527 1033.5 895.5 138
500 22.36 -0.000018855 1043.25 894.25 149
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Figure S4b. Cyclic Voltammetry Data for 2-Pf at Different Scan Rates (Reported vs Cp,Fe”™").

Oxidation in DCM, reduction in THF containing 0.1 M BuyN[PFg].

Table S2. Data from cyclic voltammetry experiments at different scan rates.

First Reduction Process for Compound 2-Pf

v v lpa Epa Epc
100 10 -0.000001532  -2088.5  -2172.5
250 15.81 -2.8843E-06 -2088 -2188
500 22.36 -0.000004445 -2080 -2198
Oxidation Process for Compound 2-Pf
v v lpa Epa Epc
100 10 -0.000006314 1175 1085
250 15.81 -0.000009367 1182.5 1086.5
500 22.36  -1.32854E-05 1187.75 1081.75

AE,

84
100
118

AE,
90
96

106
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Table S3. Kohn-Sham Orbital Representations for 2-Ph’ and 2-Pf* (B3LYP/6-31G(d), 75%)’

2-Ph’

2-PP

LUMO+1

LUMO

HOMO

HOMO-1
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Table S4. Results from TD-DFT Calculations (B3LYP/6-31G(d))’

Compound  Transition

Wavelength /nm  Oscillator

Orbital Contributions

(eV) Strength, f
2-Pk° So2> Si 404.1 0.7849 HOMO- LUMO, 0.68582
(3.068)
So=2 S 383.4 0.0051 HOMO-2->LUMO+1, -0.18121
(3.234) HOMO-1->LUMO, 0.66619
HOMO->LUMO+1, -0.11393
So=2> S; 380.5 0.0631 HOMO-2->LUMO, 0.66675
(3.259) HOMO-1>LUMO+1, -0.17637
2-PP So2> Si 404.9 0.9098 HOMO- LUMO, 0.69599
(3.064)
So=2 S, 364.9 0.0004 HOMO-1-> LUMO, -0.12319
(3.398) HOMO->LUMO+1, 0.68053
So=2> S 354.7 0.0192 HOMO-3->LUMO, 0.14589
(3.495) HOMO-2>LUMO+1, -0.12645

HOMO-1->LUMO, 0.65450
HOMO->LUMO+1, 0.14037
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Table SS. Coordinated for Optimized Structure of 2-Ph’

# opt b3lyp/6-31g(d) geom=connectivity
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Number
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Sum of electronic and thermal Free Energies=

Total E (Thermal) 526.220 kcal/mol

Low frequencies -4.7400 -3.3006
Low frequencies 11.8026 11.9883

-2.3451
25.5713

-2127.377345

-0.0048 -0.0025

0.0011
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Table S6. Coordinated for Optimized Structure of 2-Pf’

# opt b3lyp/6-31g(d) geom=connectivity
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156376
686163
654133
094170
654103
094192
484971

.740609
.191809
.740640
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.847553

Sum of electronic and thermal Free Energies=

Total E (Thermal) 434.483 kcal/mol

Low frequencies -4.1737 -3.6394
Low frequencies 6.8013 8.7437

-1.3814
17.6894

-4112.131866

-0.0078 -0.0076

-0.0059
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Spectral Data

'"H-.NMR spectrum of 1 in CDCl; (6, ppm)
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High-resolution MALDI-MS of 1 (anthracene, pos. mode)
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'"H-.NMR spectrum of 2-Br in CDCl; (6, ppm)
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High-resolution MALDI-MS spectrum of 2-Br (anthracene, pos. mode)
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'"H-.NMR spectrum of 2-Ph in CDCl; (6, ppm)
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""BLNMR spectrum of 2-Ph in CDCl; (6, ppm)

4.138

\ VWW A W*MW | WWM fWL MW h'Ww.MWwNv’wwwwWWWWWWM\w',%wﬂwwwhgMwwwa

I ‘ T T I I I I I | T I T T ‘ I I I I ‘ I
1 00 50 0 -50 -100 -150

High-resolution MALDI-TOF mass spectrum of 2-Ph (neg. mode)

5000

Intens. [a.u.]

Intens. [a.u]

7 4000
4000
4 3000

2000 {

841.6259

1000

3000—_ _ 05 L)

——-843.6284

8445112 [ gaa6341
844.6341

4 & ]
% 2500 ]
i=4 3

2 ]
£2000 7

-845.5137

2000 1500%

1000

-842.5166
-843.5135
-846.5167

r-847.5198
-848.5230

T T T T T T T T T T T
1000 1 840 842 844 846 848 850

F——767.5841

|——921.6803

T T T T T T T T T T T
0 200 400 600 800 1000 1200
m/z

S25



'"H-.NMR spectrum of 2-Pf in CDCl; (6, ppm)
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F-NMR spectrum of 2-Pf in CDCl; (6, ppm)

132.48
-157.86
163.54

/\////J L

T T T T ‘ T T T T T ‘ T T T T T T ‘ T
-130.0 -135.0 -140.0 -145.0 -150.0 -155.0 -160.0 -165.0

'"B-NMR spectrum of 2-Pf in CDCl; (6, ppm)

3.027

y
f 1
W o g

100 50 0 -50 -100

S29



High-resolution MALDI-MS of 2-Pf (anthracene, neg. mode)
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