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1. Materials and Methods

General considerations. Where indicated, glovebox synthetic manipulations were carried out in
an atmosphere of dry, O>-free N2 in an MBraun glovebox using oven-dried glassware. 1,3-
diisopropylimidazol-2-ylidene borane was prepared according to a literature procedure.S4
Bis(trifluoromethylsulfonyl)imide was obtained from Merck or TCI and used without further
purification. 2,2,6,6-Tetramethylpiperidine-1-oxyl free radical (TEMPO radical) was obtained
from TCI and used without further purification. Anhydrous chlorobenzene and 1,2-
dichorobenzene were obtained from Sigma Aldrich and dried over 4A molecular sieves before
use. THF was purified with a Grubbs-type column system manufactured by Innovative
Technology. Deuterated solvents were obtained from commercial sources and used without
further purification. Anhydrous hexane was obtained from Sigma Aldrich and used without
further purification. All other solvents for spectroscopic measurements were spectroscopic grade
and used without further purification. Column chromatography was performed with commercial
glass columns using silica gel 60M (particle size 0.04-0.063 mm). 1-styrylnaphthalene, 1,4-
distyrylnaphthalene, 1,5-distyrylnaphthalene and 1,6-distyrylpyrene were prepared as described
herein and were spectroscopically identical to literature reports. 521 All other reagents and
solvents were obtained from commercial sources and used without further purification.

UV-Vis absorption spectra were recorded on a Jasco V-670 or Jasco V-770 spectrophotometer
for solution phase measurements or a Perkin Elmer Lambda 950 UV/Vis/NIR spectrometer
equipped with an integrating sphere for thin-film measurements. Thin films of 1-3 and 6-10 for
UV-Vis spectroscopy were prepared by spin coating filtered (PTFE, 0.45um pore size) 1 x 102 M
solutions in CHCIz (1, 6-10) or THF/CHCI3 1:3 (2, 3) onto quartz substrates at 700 rpm (1000
rpm s?, 60s, 1, 6) or at 2000 rpm (3000 rpm s, 180 s, 7-10) using an SPIN150 spin coater (SPS
Europe). Thin films of 4a, 4b, and 5 for UV-Vis spectroscopy were prepared by dip coating
quartz substrates with filtered (PTFE, 0.45um pore size) 1 x 102 M solutions in THF/CHClI3 1:1.

Fluorescence spectra were recorded on an Edinburgh Instruments FLS980 fluorescence
spectrometer. Relative fluorescence quantum yields were determined using the comparative
method at four excitation wavelengths with respect to standards: perylene in cyclohexane,¢
N,N’-bis(2,6-diisopropylphenyl)-3,4:9,10-perylenebis(dicarboximide) in CHCI3,I51 N,N’-bis(2,6-
diisopropylphenyl)-1,6,7,12-tetraphenoxy-3,4:9,10-perylenebis(dicarboximide) in CHCI3,51 or

rhodamine 101 in EtOH.F® Time-resolved measurements were performed with Edinburgh
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Instruments picosecond pulsed laser diodes and a TCSPC detection unit. Solid-state absolute
fluorescence quantum vyields were determined on a Hamamatsu Absolute PL Quantum Yield
Measurement System C9920-02.

NMR spectra were recorded on Bruker Avance IIl HD 400 or Bruker Avance IIl HD 600
spectrometers. Chemical shifts are listed in parts per million and are given relative to SiMe4 and
referenced to a residual solvent signal (*H, *C) or relative to an external standard (*'B: 15%
(Et,0)BFs3; 1°F: 15% (Et20)BFs. Coupling constants (J) are quoted in Hertz (Hz). In some cases
1B signals for boron-containing compounds could not be observed due to broadening and/or poor
solubility.

High resolution mass spectrometry was carried out on a Bruker Daltonics micrOTOF focus or
a Thermo Scientific Exactive Plus Orbitrap instrument.

Cyclic voltammetry was carried out using a standard commercial electrochemical analyzer (EC
epsilon; BAS Instruments, UK) with a three-electrode single-compartment cell. The supporting
electrolyte tetrabutylammonium hexafluorophosphate (n-BusNPFs) was prepared according to the
literature,® and recrystallized from ethanol/water. The measurements were carried out using
ferrocene (Fc) as an internal standard for the calibration of the potential. Potentials of irreversible
redox events were determined by square wave voltammetry experiments. An Ag/AgCl reference
electrode was used. A Pt disc and a Pt wire were used as working and auxiliary electrodes,
respectively.

Single crystal X-ray diffraction data were collected at 100 K on a Bruker D8 Quest Kappa
diffractometer with a Photon100 CMOS detector and multi-layered mirror monochromated CuK,
radiation. The structures were solved using direct methods, expanded with Fourier techniques and
refined with the Shelx software package.S%1 All non-hydrogen atoms were refined
anisotropically. Hydrogen atoms were included in the structure factor calculation on
geometrically idealized positions. Crystallographic data have been deposited with the Cambridge
Crystallographic Data Centre as supplementary publication no. CCDC 1878998 (2), CCDC
1878996 (4), CCDC 1879000 (5), CCDC 1878999 (8), and CCDC 1878997 (9,10-bis(2,3,4,5,6-
pentafluorostyryl)anthracene). These data can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccdc.ac.uk/data.request/cif.

Computational details. Geometry optimizations were performed at the level of density

functional theory (DFT) employing B3LYP as functional®**3] and 6-31++G** as basis set!S14-16]

as implemented in the Gaussian 09 program package.s1 The geometries were optimized
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followed by frequency calculations to confirm the existence of minima. The electron affinities of
compounds 2, 4a and 5 were calculated from the energy difference between the geometry-
optimized structure of the neutral molecule and the geometry-optimized structure of the
anion.[5!®l Time-dependent density functional theory (TDDFT) calculations were performed on
the geometry-optimized structures employing the same basis set and functional as for the
geometry optimizations. The absorption spectra were simulated with the help of the GaussView 5
visualization software package.S°!

Organic thin film transistor fabrication and characterization. Before fabrication,
n-tetradecylphosphonic acid (TPA) modified Si/SiO2 (100 nm)/AlOx (8 nm) substrates (1.7 nm
TPA monolayer; capacitance Ci=32.4 nF cm2) were successively cleaned with toluene (p.a.
grade, VWR chemicals), acetone and i-propanol (both semiconductor grade VLSI PURANAL™,
Aldrich® Chemistry). Afterwards, 30 nm thin films were vacuum-deposited in an OPTIvap-XL
(CreaPhys GmbH) vacuum deposition system at a pressure below 10-° mbar. During the
deposition of the molecule, a growth rate of 0.2-1.0 nm min-! was adjusted by monitoring the
film growth with a quartz crystal microbalance. Furthermore, the substrate temperature (Tsu») Was
kept constant at 60 °C. Subsequently, 30 nm gold were evaporated through steel shadow masks
onto the thin films to form the source and drain electrodes yielding bottom-gate, top-contact
devices with a channel length L and width W of 100 um and 200 pm, respectively. Devices were
characterized under inert conditions (M.Braun Inertgas Systeme GmbH, UNIlab Pro,
c(02) <1 ppm, c(H20) < 1 ppm) by measuring the transfer (saturation regime, Vps = -50 V) and
output characteristics with an Agilent 4055C parameter analyzer and a Cascade EPS150 probe
station. Prior to the characterization, the semiconducting film around the device was scratched
with a needle of the used micromanipulator to electrically isolate the device. Atomic force
microscopy for the investigation of film morphology was carried out with a Bruker AXS
MultiMode™ Nanoscope IV instrument in the tapping mode. Silicon cantilevers (OMCL-
AC160TS, Olympus) with a spring constant of 42 N m™* and a resonance frequency of ~300 kHz
were used.

Solar cell fabrication and measurement. Patterned 1TO-glass substrates (Soluxx GmbH) were
used as the cathode in the solar cells. The ITO coated glass substrates were cleaned by sonication
in an aqueous detergent solution (mucasol®), rinsed with deionized water, acetone, and isopropyl

alcohol and dried in a nitrogen stream. Sol-gel-derived ZnO films were prepared using zinc
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acetate dihydrate in 2-methoxyethanol:2-aminoethanol as a precursor solution and spin-coating
onto the ITO substrate followed by thermal treatment at 200 °C for 60 min according to
literature.[5?% The substrates were then transferred into a nitrogen-filled glove box. Compound 8
was blended with donor polymers PCE10 or PBDB-T (1-Material Inc) and dissolved in
chlorobenzene (CB) with the addition of a small amount of 1,8-diiodooctane (CB:DIO = 97:3,
v/v). The blended ratio of polymer:8 was 1:1 by weight. The solutions were then spin-coated onto
the ITO/ZnO at 1000 rpm. The thicknesses of the active layers were approximately 80 nm.
Subsequently, 10 nm of MoOz and 100 nm of Al were deposited through a shadow mask (defined
active area of 7.2 mm?) onto the photoactive layer in an OPTIvap-XL (CreaPhys GmbH) vacuum
deposition system at a pressure below 10-° mbar. All device fabrication processes were carried
out under inert conditions (M.Braun Inertgas Systeme GmbH, UNIlab Pro, c(O2) <1 ppm,
c(H20) <1 ppm). PCEs were measured under an AM1.5G Oriel Sol3ATM Class AAA solar
simulator (Newport®). The power of the sun simulation was calibrated before the testing using a
standard silicon solar cell, giving a value of 100 mW cm2. The current density-voltage (J-V)
characteristics were recorded with a parameter analyzer (Botest Systems GmbH). Spectrally
resolved EQE measurements were performed with a Quantum Efficiency/IPCE Measurement Kit
(Newport®). A 300 W Xe lamp was taken as light source. Monochromatic light was generated by
a Cornerstone monochromator. A Merlin Lock-In Amplifier was utilized for detection of the
measurement signal at a chopping frequency of 30 Hz. As reference a calibrated Si-detector was

used.

2. Synthetic Procedures
Synthesis of 1-hydroxy-2-phenyl-1-boraphenalene (1)

In an inert atmosphere in a glovebox, 1,3-diisopropylimidazol-2-ylidene borane (100. mg, 0.600
mmol, 1.2 equiv.) was dissolved in 3.5 mL dry chlorobenzene in a 50 mL Schlenk tube with a
magnetic stirbar. Bis(trifluoromethylsulfonyl)imide (172 mg, 0.610 mmol, 1.22 equiv.) was

added to the solution and hydrogen gas evolved. The solution was stirred for 90 minutes after
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which 1-styrylnaphthalene (115 mg, 0.500 mmol, 1 equiv.) was added with an additional 2.5 mL
chlorobenzene. A 50 mL dropping funnel containing 2.5 mL 0.46 M TEMPO radical solution
(1.15 mmol, 2.3 equiv.) in chlorobenzene was affixed to the Schlenk tube. The apparatus was
sealed and removed from the glovebox. The reaction mixture was stirred at 110 °C for 5 h and
then cooled to 80 °C. The TEMPO solution was added and the reaction was stirred for 36 h at 80
°C, cooled to room temperature and concentrated in vacuo. The residue was purified by column
chromatography (toluene/CHCl>, 7:3). Following solvent removal in vacuo, pure 1-hydroxy-2-
phenyl-1-boraphenalene 1 was isolated as a yellow solid (63.0 mg, 0.246 mmol, 49% yield). ‘H
NMR (400 MHz, DMSO-ds, 298 K): § 9.84 (s, 1H, B-OH), 8.68 (dd, 1H, 3Jun = 6.9 Hz, *Jun =
1.2 Hz), 8.25 (dd, 1H, 3Jun = 8.1 Hz, 43 = 1.0 Hz), 8.04 (dd, 1H, 3Jun = 8.3 Hz, “Jun = 1.0 H2),
7.92 (s, 1H), 7.86 (dd, 1H, 3Jun = 7.1 Hz, “Jun = 1.0 Hz), 7.79 (dd, 1H, 3Jun = 8.0 Hz, 3Jun = 8.0
Hz), 7.69 (m, 2H), 7.63 (dd, 1H, 3Jun = 8.1 Hz, 3Jun = 8.1 Hz), 7.41 (t, 2H, 3Jun = 7.7 Hz), 7.29
(tt, 1H, 3Jpn = 7.4 Hz, Qun = 1.9 Hz). 8C{*H} NMR (100 MHz, DMSO-ds, 298 K, partial): &
146.3 (C), 1425 (C, br, B-C), 142.4 (C), 135.2 (C), 133.1 (C), 132.4 (C), 131.7 (C), 131.3 (C),
131.1 (C), 130.4 (C), 128.1 (2C), 127.9 (2C), 126.4 (C), 126.1 (C), 126.1 (C), one B-C peak not
resolved. 1'B NMR (128 MHz, CDCls, 298 K): & 40.33. MP: 78 °C. HR-MS (ASAP, negative
mode) m/z: [M]- Calc’d for C1sH13BO 256.1060; Found 256.1064. CV (1 x 10° M, 0.1 M n-
BusNPFs in DMSO, vs. Fc*’°, 298 K): E12 red 1 = -1.98 V. UV-Vis Solution: (3.99 x 10° M in
CHCIs, 298 K): Jmax (emax) = 374 nm (8800), 348 nm (9600). Thin Film: Amax = 388 nm, 353 nm.
Fluorescence Solution: (1.6 x 10 M in CHCls, 298 K): Amax = 489 nm (@ = 0.27). Thin Film:
Jem =530 nm (@ = 0.10).

Synthesis of 1,6-dihydroxy-2,7-diphenyl-1,6-diborapyrene (2)

In an inert atmosphere in a glovebox, 1,3-diisopropylimidazol-2-ylidene borane (200. mg, 1.20
mmol, 2.4 equiv.) was dissolved in 7 mL dry chlorobenzene in a 100 mL Schlenk tube with a

magnetic stirbar. Bis(trifluoromethylsulfonyl)imide (343 mg, 1.22 mmol, 2.44 equiv.) was added
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and the reaction was stirred for 90 minutes over which time hydrogen gas evolved. 1,5-
distyrylnaphthalene (166 mg, 0.500 mmol, 1 equiv.) was added to the solution with an additional
5 mL chlorobenzene. A 50 mL dropping funnel with a 5 mL 0.46 M TEMPO radical solution
(2.30 mmol, 4.6 equiv.) in chlorobenzene was affixed to the Schlenk tube. The apparatus was
sealed and removed from the glovebox. The reaction mixture was stirred at 110 °C for 5 h over
which time the solution turned orange. The mixture was then cooled to 80 °C and the TEMPO
solution was added. The reaction was stirred for a subsequent 36 h at 80 °C, cooled to room
temperature and concentrated in vacuo. The residue was purified by column chromatography
(gradient elution, toluene/CH2Cl, 2:3 to pure CH2Cl,). Pure 1,6-dihydroxy-2,7-diphenyl-1,6-
diborapyrene 2 was isolated as an orange solid following solvent removal by rotary evaporation
and drying under high vacuum (74.1 mg, 0.193 mmol, 39% vyield). Single crystals suitable for X-
ray crystallography could be obtained from a concentrated DMSO solution of 2 upon exposure to
atmospheric moisture. 'H NMR (400 MHz, DMSO-dg, 298 K): § 10.04 (s, 2H, B-OH), 8.56 (d,
2H, 3Jun = 7.1 Hz), 7.88 (d, 2H, 3Jun = 7.5 Hz), 7.80 (s, 2H), 7.69 (m, 4H), 7.42 (t, 4H,3Jun = 7.3
Hz), 7.32 (tt, 2H, 3Jun = 7.3 Hz, “Jun = 1.9 Hz). BC{*H} NMR (100 MHz, DMSO-ds, 298 K): &
146.8 (2C), 145.2 (2C, br, B-C), 142.4 (2C), 137.4 (2C), 135.5 (2C), 133.2 (2C, br, B-C), 131.3
(2C), 130.8 (2C), 128.6 (4C), 128.3 (4C), 127.6 (2C). 'B NMR (128 MHz, DMSO-ds, 298 K):
not observed. MP: 300 °C (decomp.). HR-MS (ASAP, negative mode) m/z: [M]- Calc’d for
Ca6H18B20, 384.1498; Found 384.1500. CV (9 x 104 M, 0.1 M n-BusNPFs in DMSO, vs. Fc*”,
298 K): Ev2red 1 = -1.47 V. E12red 2 = -1.84 V.  UV-Vis Solution: (2.64 x 10° M in CHCls, 298
K): Amax (emax) = 425 nm (17500), 383 nm (12700). Thin Film: imax = 416 nm. Fluorescence
Solution: (7.0 x 10® M in CHCls, 298 K): Jmax = 561 nm (® = 0.44). Thin Film: Jem = 566 nm (@
=0.05).

Synthesis of 1,8-dihydroxy-2,7-diphenyl-1,8-diborapyrene (3)
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In an inert atmosphere in a glovebox, 1,3-diisopropylimidazol-2-ylidene borane (200. mg, 1.20
mmol, 2.4 equiv.) was dissolved in 7 mL dry chlorobenzene in a 100 mL Schlenk tube with a
magnetic stirbar. Bis(trifluoromethylsulfonyl)imide (343 mg, 1.22 mmol, 2.44 equiv.) was added
and stirred for 90 minutes over which time hydrogen gas evolved. 1,4-distyrylnaphthalene (166
mg, 0.500 mmol, 1 equiv.) was added to the solution with an additional 5 mL chlorobenzene. A
50 mL dropping funnel with a 5 mL 0.46 M TEMPO radical solution (2.30 mmol, 4.6 equiv.) in
chlorobenzene was affixed to the Schlenk tube. The apparatus was sealed and removed from the
glovebox. The reaction mixture was stirred at 110 °C for 5 h over which time the solution turned
deep red. The mixture was then cooled to 80 °C and the TEMPO solution was added. The
reaction was stirred for 36 h at 80 °C, cooled to room temperature and concentrated in vacuo. The
residue was purified by column chromatography (gradient elution, CH>Cl> to CH>CIl./EtOAC
5:1). Pure 1,8-dihydroxy-2,7-diphenyl-1,8-diborapyrene 3 was isolated as a red solid following
solvent removal in vacuo (59.3 mg, 0.154 mmol, 31% yield). *H NMR (400 MHz, CDCls, 298
K): 8 10.09 (s, 2H, B-OH), 8.68 (s, 2H), 7.78 (s, 2H), 7.75 (s, 2H), 7.69 (d, 4H, 3Jun = 7.4 Hz),
7.42 (t, 4H, 2Jun = 7.5 Hz), 7.30 (t, 2H, 3Jun = 7.3 Hz). BC{*H} NMR (100 MHz, DMSO-ds, 298
K): 6 146.6 (2C), 143.2 (2C, br, B-C), 142.2 (2C), 135.8 (2C, br, B-C), 134.9 (2C), 133.9 (2C),
131.4 (2C), 131.2 (2C), 128.3 (4C), 128.0 (4C), 126.8 (2C). 'B NMR (128 MHz, DMSO-ds, 298
K): not observed. MP: 140 °C (decomp.). HR-MS (ASAP, negative mode) m/z: [M]- Calc’d for
Ca6H18B20, 384.1498; Found 384.1506. CV (3 x 10° M, 0.1 M n-BusNPFs in DMSO, vs. Fc*”,
298 K): Ex2red 1 = -1.46 V. E12red 2 = -1.82 V. UV-Vis Solution: (2.13 x 10° M in CHCls, 298
K): Amax (emax) = 466 nm (11600), 358 nm (6800). Thin Film: Amax = 478 nm, 368 nm.
Fluorescence Solution: (8.8 x 10 M in CHCl3, 298 K): Amax = 586 nm (& = 0.51). Thin Film:
Jem = 643 nm (@ = 0.03).

Synthesis of 3,9-dihydroxy-2,8-bis(pentafluorophenyl)-3,9-diboraperylene (4)

CeFs
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In an inert atmosphere in a glovebox, 1,3-diisopropylimidazol-2-ylidene borane (200. mg, 1.20
mmol, 2.4 equiv.) was dissolved in 5 mL dry 1,2-dichlorobenzene in a 50 mL Schlenk tube with a
magnetic stirbar. Bis(trifluoromethylsulfonyl)imide (343 mg, 1.22 mmol, 2.4 equiv.) was added
and the reaction stirred for 90 minutes over which time hydrogen gas evolved. 9,10-bis(2,3,4,5,6-
pentafluorophenyl)anthracene (281 mg, 0.500 mmol, 1 equiv.) was then added to the solution. A
50 mL dropping funnel with a 5 mL 0.46 M TEMPO radical solution (2.30 mmol, 4.6 equiv.) in
1,2-dichlorobenzene was affixed to the Schlenk tube. The apparatus was sealed and removed
from the glovebox. The reaction mixture was stirred at 160 °C for 24 h over which time the
solution turned deep red. The reaction mixture was then cooled to 80 °C and the TEMPO solution
was added. The reaction was stirred for 36 h at 80 °C, cooled to room temperature and diluted in
2 L EtOAc. In a separatory funnel, the organic layer was washed twice with an aqueous layer
containing 100 mL 0.5 M HCI and 50 mL brine. The organic layer was concentrated in vacuo and
suspended in water. The residue was sonicated and then filtered. The collected solid was washed
with water and with 1:1 water/MeOH before being dried under flow of air and washed with
dichloromethane. The collected solid was again suspended in water, sonicated, separated via
centrifugation and the water decanted. This centrifugation process was repeated with methanol
and with dichloromethane. The resulting red solid was collected and dried in vacuo to give 3,9-
dihydroxy-2,8-bis(pentafluorophenyl)-3,9-diboraperylene 4 (36 mg, 0.059 mmol, 12% yield).
Single crystals suitable for X-ray crystallography could be obtained from a concentrated DMSO
solution of 4 upon exposure to atmospheric moisture. *H NMR (400 MHz, DMSO-ds, 298 K): §
9.95 (s, 2H, B-OH), 9.25 (s, 2H), 9.25 (d, 2H, 3Jun = 9.3 Hz), 8.80 (d, 2H, 3Jun = 6.6 Hz), 7.99
(dd, 2H, 3Jun = 6.6 Hz, 3Jun = 9.0 Hz). 1BC{*H} NMR (151 MHz, DMSO-ds, 298 K): & 146.3
(2C), 143.7 (br, d, YJcr = 242 Hz, 4C), 138.9 (br, d, Jcr = 248 Hz, 2C), 137.1 (br, dt, *Jcr = 248
Hz, 2Jcr = 15 Hz, 4C), 137.7 (2C), 131.6 (2C), 130.7 (2C), 130.3 (2C), 129.5 (2C), 129.3 (2C),
129.2 (2C), 127.6 (2C), 117.3 (br, t, 2Jce = 20 Hz, 2C). "B NMR (128 MHz, DMSO-ds, 298 K):
not observed. F NMR (376 MHz, DMSO-ds, 298 K): & -140.8 (m, 4F), -158.7 (t, 3Js = 22 Hz,
2F), -164.8 (m, 4F). MP: 245 °C (decomp.). HR-MS (ASAP, negative mode) m/z: [M]- Calc’d
for CsoH10B2F1002 614.0713; Found 614.0732. CV (7 x 10 M, 0.1 M n-BusNPFg in DMSO, vs.
Fc*’0, 298 K): Ex/z2red 1 = -1.13 V. Exj2red 2 = -1.47 V. UV-Vis Solution: (2.25 x 10-° M in CHCl3,
298 K): Amax (emax) = 540 nm (26800), 504 nm (19300), 473 (8400). Thin Film: Amax = 490 nm.
Fluorescence (5.5 x 10® M in CHCl3, 298 K): /imax = 563 nm (& = 0.95).
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Synthesis of 1,7-dihydroxy-2,8-diphenyl-1,7-diboraanthanthrene (5)

In an inert atmosphere in a glovebox, 1,3-diisopropylimidazol-2-ylidene borane (200. mg, 1.20
mmol, 2.4 equiv.) was dissolved in 5 mL dry chlorobenzene in a 100 mL Schlenk tube with a
magnetic stirbar. Bis(trifluoromethylsulfonyl)imide (343 mg, 1.22 mmol, 2.4 equiv.) was added
and the reaction was stirred for 90 minutes over which time hydrogen gas evolved. 1,6-
distyrylpyrene (203 mg, 0.50 mmol, 1 equiv.) was then added to the solution with an additional
20 mL chlorobenzene. A 50 mL dropping funnel containing 5 mL 0.46 M TEMPO radical (2.30
mmol, 4.6 equiv.) solution in chlorobenzene was affixed to the Schlenk tube. The apparatus was
sealed and removed from the glovebox. The reaction mixture was stirred at 110 °C for 4 h. The
reaction mixture was then cooled to 80 °C and the TEMPO solution was added. The reaction was
stirred for 24 h at 80 °C, cooled to room temperature and concentrated in vacuo. The residue was
purified by column chromatography (degassed toluene/CH2Clz, 1:3). Pure 1,7-dihydroxy-2,8-
diphenyl-1,7-diboraanthanthrene 5 (50. mg, 0.11 mmol, 22% yield) was isolated as a purple solid
following solvent removal by rotary evaporation and high vacuum. Single crystals suitable for X-
ray crystallography could be obtained by slow evaporation of a concentrated dioxane solution of
5. 1H NMR (400 MHz, DMSO, 298 K): § 10.23 (s, 2H, B-OH), 9.40 (s, 2H), 8.47 (d, 2H, 3Jun =
8.0 Hz), 8.33 (d, 2H, 3Jun = 8.1 Hz), 8.14 (s, 2H), 7.79 (d, 4H, 3Jun = 8.3 Hz,) 7.47 (t, 4H, 3Jun =
7.6 Hz), 7.35 (tt, 2H, 3Jun = 7.3 Hz, “Jun = 1.2 Hz). BC{*H} NMR (100 MHz, DMSO, 298 K): §
147.0 (2C), 144.5 (2C, br, B-C), 142.3 (2C), 139.1 (2C), 133.1 (2C), 130.3 (2C, br, B-C), 130.2
(2C), 129.9 (2C), 128.2 (4C), 128.1 (2C), 128.0 (2C), 127.9 (4C), 126.7 (2C), 123.8 (2C). B
NMR (128 MHz, DMSO-des, 298 K): not observed. MP: 285 °C (decomp.). HR-MS (ASAP,
negative mode) m/z: [M]- Calc’d for Cs2H20B20; 458.1650; Found 458.1672. CV (3 x 10* M, 0.1
M n-BusNPFs in DMSO, vs. Fc*®, 298 K): E1z red 1 = -1.39 V. E1/2 red 2 = -1.70 V. UV-Vis
Solution: (5.84 x 10° M in CH2Clz, 298 K): Zmax (emax) = 525 nm (32600), 491 nm (26400), 433
nm (12400). Thin Film: Amax = 491 nm. Fluorescence: (6.88 x 10~ M in CH2Cly, 298 K): Amax =
548 nm, 586 nm (& = 0.35).
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Synthesis of 11-tert-butyl-2,8-dihydroxy-3,7-diphenyl-2,8-diboratriangulene (6)

In an inert atmosphere glovebox, 1,3-diisopropylimidazol-2-ylidene borane (200. mg, 1.20 mmol,
2.4 equiv.) was dissolved in 5 mL dry chlorobenzene in a 100 mL Schlenk tube with a magnetic
stirbar. Bis(trifluoromethylsulfonyl)imide (343 mg, 1.22 mmol, 2.4 equiv.) was added and stirred
for 90 minutes over which time hydrogen gas evolved. 7-(tert-butyl)-1,3-distyrylpyrene (231 mg,
0.500 mmol, 1 equiv.) was then added to the solution with an additional 5 mL chlorobenzene. A
50 mL dropping funnel with a 5 mL 0.46 M TEMPO solution (2.30 mmol, 4.6 equiv.) in
chlorobenzene was affixed to the Schlenk tube. The apparatus was sealed and removed from the
glovebox. The reaction mixture was stirred at 110 °C for 4 h, cooled to 80 °C and the TEMPO
solution was added. The reaction was stirred for 24 h at 80 °C, cooled to room temperature and
concentrated in vacuo. The residue was purified by column chromatography (degassed
toluene/CHCl», 1:3). Pure 11-tert-butyl-2,8-dihydroxy-3,7-diphenyl-2,8-diboratriangulene 6 (39
mg, 0.076 mmol, 15% yield) was isolated as a red-brown solid following solvent removal by
rotary evaporation and high vacuum. *H NMR (400 MHz, CDCly, 298 K): § 9.32 (s, 2H), 8.78
(s, 2H), 8.34 (s, 1H), 8.19 (s, 2H), 7.64 (d, 4H, 3Jun = 8.3 Hz), 7.55 (t, 4H, 3Jun = 7.8 Hz), 7.41
(tt, 2H, 3Jun = 7.4 Hz, “Jun = 1.3 Hz), 5.99 (s, 2H, B-OH), 1.67 (s, 9H). 3C{*H} NMR (100
MHz, CDCls, 298 K): 6 150.0 (1C), 148.7 (2C), 142.4 (2C), 141.4 (2C, br, C-B), 139.0 (2C),
133.0 (2C), 130.4 (2C, br, B-C), 129.9 (3C), 129.6 (2C), 129.5 (4C), 129.1 (2C), 127.5 (4C), 127.1 (2C),
124.2 (1C), 122.5 (1C), 35.5 (1C), 32.0 (3C). B NMR (128 MHz, DMSO-ds, 298 K): not
observed. MP: 217 °C (decomp.). HR-MS (ESI-TOF, positive mode) m/z: [M+1]* Calc’d for
CasH29B20, 515.2348; Found 515.2367. CV (3 x 10* M, 0.1 M n-BusNPFs in DMSO, vs. Fc*”°,
298 K): E1/2red 1 = -1.53 V. UV-Vis Solution: (4.91 x 10® M in CH2Cly, 298 K): Amax (€max) = 547
nm (5900), 509 nm (8800), 479 nm (9300), 450 nm (7800), 377 nm (24100). Thin Film: Amax =
372 nm. Fluorescence: (1.2 x 10" M in CH,Cly, 298 K): Jmax = 573 nm, 619 nm (& = 0.42).
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Synthesis of 1,6-dimesityl-2,7-diphenyl-1,6-diborapyrene (7)

Ph

Mes\B SN

B.
N Mes

Ph

In an inert atmosphere glovebox, 1,6-dihydroxy-2,7-diphenyl-1,6-diborapyrene (50.0 mg, 0.130
mmol, 1 equiv.) was dissolved in CH2Cl> (5 mL) in a Schlenk flask. The vessel was sealed,
removed from the glovebox and BBr3 (0.063 mL, 0.65 mmol, 5 equiv.) was added to the solution
via injection under nitrogen. The mixture was stirred at room temperature for 5 h and then all
volatiles were removed under reduced pressure. The remaining solid was dissolved in dry toluene
(5 mL) and mesitylmagnesium bromide (0.91 mL 1.0 M in THF, 0.91 mmol, 7 equiv.) was added
under nitrogen. The solution was stirred at room temperature for 16 h and then concentrated in
vacuo. The crude product was purified by column chromatography (hexane/CH>Cl,, 10:1) to
yield 1,6-dimesityl-2,7-diphenyl-1,6-diborapyrene 7 as a red solid (22 mg, 0.037 mmol, 29%
yield). tH NMR (400 MHz, CD:Cly, 298 K): & 7.90 (d, 2H, 3Jun = 7.0 Hz), 7.78 (d, 2H, 3Jun =
7.5 Hz), 7.76 (s, 2H), 7.28-7.20 (m, 10H), 6.83 (s, 4H), 2.32 (s, 6H), 2.00 (s, 12H). BC{*H}
NMR (100 MHz, CD,Cly, 298 K): 5 148.7 (2C), 144.4 (2C), 143.1 (2C), 140.5 (2C), 138.2 (4C),
137.4 (2C), 133.5 (2C), 130.3 (2C), 128.2 (4C), 127.6 (4C), 127.3 (4C), 127.1 (2C), 23.1 (4C),
21.4 (2C). Due to poor solubility peaks corresponding to B-C (6C) could not be resolved. ‘B
NMR (128 MHz, CD2Cly, 298 K): 6 64.59 (br). MP: 254 °C. HR-MS (ASAP, positive mode)
m/z: [M+1]* Calc’d for CasH39B2 589.3232; Found 589.3230. CV (3 x 10* M, 0.1 M n-BusNPFs
in CH2Cly, vs. Fc*©, 298 K): E12red 1 = -1.15 V. E12 red 2 = -1.62 V. UV-Vis Solution: (6.50 x
10 M in CH2Cly, 298 K): Amax (€max) = 467 nm (14100), 411 nm (14600). Thin Film: Amex = 474
nm, 416 nm. Fluorescence Solution: (1.57 x 10 M in CHClz, 298 K): Jmax = 635 nm (& <
0.01). Thin Film: Aem = 670 nm (& = 0.03).

S12



Synthesis of 3,9-dimesityl-2,8-diphenyl-3,9-diboraperylene (8)

Mes
Ph

In an inert atmosphere glovebox, 3,9-dihydroxy-2,8-diphenyl-3,9-diboraperylene (102. mg, 0.235
mmol, 1 equiv.) was dissolved in CH2Cl, (15 mL) in a Schlenk flask. The vessel was sealed,
removed from the glovebox and BBrz (0.11 mL, 1.1 mmol, 5 equiv.) was added to the solution
under nitrogen via injection. The mixture was stirred at room temperature for 26 h and then all
volatiles were removed under reduced pressure. The remaining solid was dissolved in dry toluene
(5 mL) and mesitylmagnesium bromide (1.64 mL 1.0 M in THF, 1.64 mmol, 7 equiv.) was added
under nitrogen. The solution was stirred at room temperature for 16 h and then poured into water
(50 mL). The aqueous mixture was extracted with toluene (20 mL) and the organic phase was
concentrated in vacuo. The crude product was purified by column chromatography (hexane/
CH2Cly, 4:1) to yield 3,9-dimesityl-2,8-diphenyl-3,9-diboraperylene 8 as a blue solid (32 mg,
0.050 mmol, 21% yield). Single crystals suitable for X-ray crystallography could be obtained by
slow evaporation of a solution of 8 in hexanes/CH2Cl, 1:1. *H NMR (400.1 MHz, CDCl,, 298
K): 8 9.44 (d, 2H, 3Jun = 9.4 Hz), 9.32 (s, 2H), 8.37 (d, 2H, 2Jun = 6.6 Hz), 7.96 (dd, 2H, 3Jun =
8.7 Hz, 3Jun = 8.7 Hz), 7.47-7.44 (m, 4H), 7.33-7.27 (m, 6H), 6.88 (s, 4H), 2.36 (s, 6H), 2.01 (s,
12H). *C{*H} NMR (100 MHz, CD-Cl>, 298 K): & 150.9 (2C, br, B-C), 146.5 (2C), 145.8 (2C),
142.1 (2C), 141.5 (2C, br, B-C), 138.7 (4C), 137.5 (2C, br, B-C), 137.2 (2C), 132.4 (2C), 131.9
(2C), 131.7 (2C), 128.7 (2C), 128.4 (4C), 128.2 (2C), 128.1 (4C), 127.3 (4C), 127.0 (2C), 23.5
(4C), 21.4 (2C). "B NMR (128 MHz, CD:Cly, 298 K): § 61.51 (br). MP: 272 °C. HR-MS
(ASAP, negative mode) m/z: [M]- Calc’d for CagHaoB, 638.3322; Found 638.3333. CV (3 x 10
M, 0.1 M n-BusNPFs in CH2Cly, vs. Fc*’®, 298 K): E1/zred 1 = -1.07 V. E1/2 red 2 = -1.41 V. UV-
Vis Solution: (8.90 x 10® M in CH,Clz, 298 K): Amax (émax) = 611 nm (31900), 417 nm (10100).
Thin Film: Amax = 628 nm, 421 nm. Fluorescence: (1.32 x 108 M in CHzClz, 298 K): Amax = 668
nm (& = 0.74).
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Synthesis of 1,7-dimesityl-2,8-diphenyl-1,7-diboraanthanthrene (9)

In an inert atmosphere glovebox, 1,7-dihydroxy-2,8-diphenyl-1,7-diboraanthanthrene 5 (20.0 mg,
0.0437 mmol, 1 equiv.) was dissolved in CH2Cl> (7 mL) in a Schlenk flask. The vessel was
sealed, removed from the glovebox and BBr3 (0.021 mL, 0.22 mmol, 5 equiv.) was added to the
solution under nitrogen via injection. The mixture was stirred at room temperature for 26 h and
then all volatiles were removed under reduced pressure. The remaining solid was dissolved in dry
toluene and mesitylmagnesium bromide (0.31 mL 1.0 M in THF, 0.31 mmol, 7 equiv.) was added
under nitrogen at 0 °C. The solution was warmed to room temperature and stirred for 20 h. The
solvent was removed under reduced pressure. The crude product was purified by column
chromatography  (hexane/CH.Cl;,  4:1) to  vyield 1,7-dimesityl-2,8-diphenyl-1,7-
diboraanthanthrene (9) as a red solid (6.0 mg, 0.0091 mmol, 21% yield). *H NMR (400.1 MHz,
CD.CI2, 298 K): & 8.77 (s, 2H), 8.38 (d, 2H, Jun = 8.0 Hz), 8.27 (d, 2H, 3Jun = 8.3 Hz), 8.17 (s,
2H), 7.37-7.35 (m, 4H), 7.28-7.22 (m, 6H), 6.90 (s, 4H), 2.38 (s, 6H), 2.06 (s, 12H). BC{*H}
NMR (100 MHz, CD2Cl,, 298 K): & 150.8 (2C, br, B-C), 149.4 (2C), 149.0 (2C), 145.1 (2C),
141.1 (2C, br, B-C), 138.7 (4C), 137.3 (2C), 135.9 (2C), 135.9 (2C, br, B-C), 132.1 (2C), 131.4
(2C), 130.5 (2C), 128.3 (4C), 128.2 (2C), 127.8 (4C), 127.4 (4C), 126.9 (2C), 125.7 (2C), 23.4
(4C), 21.4 (2C). B NMR (128 MHz, CD.Clz, 298 K): not observed. MP: 264 °C HR-MS
(ASAP, negative mode) m/z: [M]- Calc’d for CsoHa0B, 662.3322; Found: 662.3327. CV (3 x 10™*
M, 0.1 M n-BusNPFe in CH2Clz, vs. Fc*’°, 298 K): E1j2red 1 = -1.17 V. E12rea 2 = -1.51 V.  UV-
Vis Solution: (1.22 x 10° M in CH,Cly, 298 K): Amax (emax) = 575 nm (34700), 541 nm (28800),
455 nmm (19600). Thin Film: Amax = 590 nm, 551 nm, 460 nm. Fluorescence: (1.43 x 10°® M in
CH2Cly, 298 K): Amax = 622 nm (& = 0.28).
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Synthesis of 11-tert-butyl-2,8-dimesityl-3,7-diphenyl-2,8-diboratriangulene (10)

In an inert atmosphere glovebox 11-tert-butyl-2,8-dihydroxy-3,7-diphenyl-2,8-diboratriangulene
6 (62.5 mg, 0.122 mmol, 1 equiv.) was dissolved in CH2Cl, (7 mL) in a Schlenk flask. The vessel
was sealed, removed from the glovebox and BBr3z (0.058 mL, 0.61 mmol, 5 equiv.) was added to
the solution under nitrogen via injection. The mixture was stirred at room temperature for 26 h
and then all volatiles were removed under reduced pressure. The remaining solid was dissolved in
dry toluene and mesitylmagnesium bromide (0.85 mL 1.0 M in THF, 0.85 mmol, 7 equiv.) was
added. The solution was stirred at room temperature for 20 h. The solvent was removed under
reduced pressure. The crude product was purified by column chromatography (hexane/CH2Cly,
4:1) to yield 11-tert-butyl-2,8-dimesityl-3,7-diphenyl-2,8-diboratriangulene 10 as a brown solid
(18 mg, 0.025 mmol, 21% yield). *H NMR (400 MHz, CD-Cl,, 298 K): § 9.05 (s, 2H), 8.81 (s,
3H), 8.56 (s, 2H), 7.45-7.42 (m, 4 H), 7.32-7.22 (m, 6H), 6.93 (s, 4H), 2.40 (s, 6H), 2.07 (s, 12H),
1.58 (s, 9H). B*C{*H} NMR (100 MHz, CDCl,, 298 K) & 151.1 (1C), 150.1 (2C), 148.8 (2C),
148.3 (2C, br, B-C), 145.6 (2C), 141.6 (2C, br, B-C), 138.8 (4C), 137.1 (2C), 136.2 (2C), 136.0
(2C, br, B-C), 134.0 (2C), 130.6 (2C), 130.2 (2C), 129.2 (1C), 128.3 (4C), 128.1 (4C), 127.4
(4C), 126.5 (2C), 125.0 (1C), 122.5 (1C), 35.8 (1C), 31.8 (3C), 23.5 (4C), 21.5 (2C). 'B NMR
(128 MHz, CDCl2, 298 K): 6 61.13 (br). MP: 168 °C HR-MS (ASAP, negative mode) m/z: [M]
Calc’d for CsaHssB2 718.3948; Found: 718.3960. CV (3 x 10 M, 0.1 M n-BusNPFs in CH,Cl>,
vs. Fc*0, 298 K): E1/2 red = -1.34 V. UV-Vis Solution: (6.69 x 10-° M in CH2Cl,, 298 K): Zmax
(emax) =591 nm (5100), 550 nm (7200), 434 nm (22600), 404 nm (37200). Thin Film: Amax = 602
nm, 511 nm, 440 nm, 406 nm. Fluorescence: (1.45 x 10 M in CH2Clz, 298 K): Jmax = 633 nm,
684 nm (& = 0.34).
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Synthesis of 1-styrylnaphthalene
Ph
X

Pd(OACc)2 (66.5 mg, 0.296 mmol) and tri(o-tolyl)phosphine (450. mg, 1.48 mmol) were placed
into a 50 mL Schlenk flask fitted with a magnetic stirbar and sealed with a rubber septum. The
Schlenk flask was evacuated and backfilled with nitrogen. Dry DMF (25 mL) and NEtz (10 mL)
were added via syringe. Subsequently, 1-bromonaphthalene (2.08 mL, 14.9 mmol, 1 equiv.) and
styrene (2.04 mL, 17.9 mmol, 1.2 equiv.) were added via syringe. The reaction mixture was
stirred for 5 h at 90 °C then cooled to room temperature and stirred for a further 12 h. 0.5 M aq.
HCI (150 mL) and 2 M ag. HCI (150 mL) were successively added to the reaction mixture. The
mixture was extracted with Et2O (5 x 100 mL) and the organic phase was washed with brine (3x
100 mL) and distilled water (2 x 100 mL). The organic layer was dried with MgSOs, filtered and
concentrated in vacuo to give an oil from which colorless crystals formed over five days. The
remaining liquid was decanted from the crystals, which were further purified by silica gel column
chromatography (15:1 n-hexane/EtOAc) to afford 1-styrylnaphthalene as a white solid (2.57 g,
11.2 mmol, 75% vyield) that was spectroscopically identical to a literature account.5? 'H NMR
(400 MHz, CDCls, 298 K): & 8.24 (d, 3Jun = 8.17 Hz, 1H), 7.88 (m, 2H), 7.80 (d, 3Jun = 8.1 Hz,
1H), 7.75 (d, 3Jun = 7.3 Hz, 1H), 7.61 (d, 3Jun = 7.74 Hz, 2H), 7.51 (m, 3H), 7.41 (t, Jhn = 7.8
Hz, 2H), 7.31 (t, 3Jun = 7.4 Hz, 1H), 7.16 (d, %Jun = 16.1 Hz, 1H). HR-MS (MALDI-TOF,
positive mode) m/z: [M]* Calc'd for C1sH14 230.1090; Found 230.10864.

Synthesis of 1,5-distyrylnaphthalene
Ph
X

AN
Ph
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1,5-Dibromonapthalene (0.95 g, 3.3 mmol, 1 equiv.), Pd(OAc): (31.2 mg, 0.141 mmol) and tri(o-
tolyl)phosphine (211 mg, 0.704 mmol) were added to a Schlenk flask fitted with a magnetic
stirbar and sealed with a rubber septum. The Schlenk flask was then evacuated and backfilled
with nitrogen. Dry DMF (10 mL), NEts (2.4 mL) and styrene (0.95 mL, 8.3 mmol, 2.5 equiv.)
were added via syringe. The reaction mixture was stirred at 90 °C for 16 hours. The reaction
mixture was cooled to -20 °C and crystals formed. The solvent was decanted from the crystals,
which were subsequently washed with DMF (10 mL), 2 N ag. HCI (200 mL), distilled water (500
mL), and MeOH (100 mL). The crystalline product was further purified by chromatography on a
short silica gel column (1:19 EtOAc/pentane) to afford 1,5-di(styryl)naphthalene (561 mg, 1.69
mmol, 51% vyield) as an off-white solid that was spectroscopically identical to a literature
account.®l 1TH NMR (400 MHz, CDCls, 298 K): & 8.19 (d, 2H, 3J = 8.6 Hz), 7.90 (d, 2H, %] =
16.0 Hz), 7.77 (d, 2H, 3 = 7.0 Hz), 7.62 (d, 4H, 3J = 7.2 Hz), 7.55 (t, 2H, 3] = 7.8 Hz), 7.42 (4,
4H, 3] = 7.3 Hz), 7.31 (tt, 2H, 3 = 7.3 Hz, 23 = 1.9 Hz), 7.15 (d, 2H, 3J = 16.0 Hz). HR-MS
(MALDI-TOF, positive mode) m/z: [M]* Calc’d for Co6H20 332.1560; Found 332.15697.

Synthesis of 1,4-distyrylnaphthalene
Ph
X

4
Ph

1,4-Dibromonapthalene (2.00 g, 7.00 mmol, 1 equiv.), Pd(OAc). (62.4 mg, 0.282 mmol) and
tri(o-tolyl)phosphine (422 mg, 1.41 mmol) were added to a Schlenk flask fitted with a magnetic
stirbar and sealed with a rubber septum. The Schlenk flask was then evacuated and backfilled
with nitrogen. Dry DMF (20 mL), NEts (4.8 mL) and styrene (1.90 mL, 16.7 mmol, 2.4 equiv.)
were added via syringe. The reaction mixture was stirred at 90 °C for 16 hours. The reaction
mixture was cooled to -20 °C and crystals formed. The solvent was decanted from the crystals,
which were subsequently washed with DMF (20 mL), 2 N ag. HCI (400 mL), distilled water (1
L), and MeOH (200 mL). The crystalline product was further purified by chromatography on a
short silica gel column (1:19 EtOAc/pentane) to afford 1,4-di(styryl)naphthalene (1.29 g, 3.89

mmol, 55% yield) as a yellow crystalline solid that was spectroscopically identical to a literature
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account. 1H NMR (400 MHz, CDCls, 298 K): & 8.28 (dd, 2H 3J = 6.6 Hz, *J = 3.4 Hz), 7.92
(d, 2H, 33 = 16.0 Hz), 7.78 (s, 2H), 7.66-7.61 (m, 4H), 7.58 (dd, 2H 3J = 6.6 Hz, %J = 3.3 Hz),
7.42 (t, 4H, 3 = 7.3 Hz), 7.31 (tt, 2H, 3J = 7.4 Hz, *J = 1.8 Hz), 7.19 (d, 2H, 3J = 16.0 Hz). HR-
MS (MALDI-TOF, positive mode) m/z: [M]* Calc'd for C2sH20 332.1560; Found 332.15498.

Synthesis of 9,10-bis(2,3,4,5,6-pentafluorostyryl)anthracene
CeFs
X

=
CeFs

9,10-Dibromoanthracene (5.00 g, 14.9 mmol, 1 equiv.), tri(o-tolyl)phosphine (900. mg, 3.00
mmol), 25 mL dry DMF and 10 mL NEts were added to a Schlenk flask fitted with a magnetic
stirbar. The mixture was purged with bubbling argon for ten minutes, after which Pd(OAc). (133
mg, 0.600 mmol) was added and the vessel was sealed with a rubber septum. Pentafluorostyrene
(4.9 mL, 6.9 g, 36 mmol, 2.4 equiv.) was added via injection. The reaction mixture was stirred at
110 °C for 68 hours. The reaction mixture was cooled to room temperature and poured into 300
mL 2 N HCI. The yellow precipitate was collected by filtration and washed with 2 N aqg. HCI
(200 mL) and deionized water (500 mL). The product was further purified by recrystallization
from hot chloroform solution and dried in vacuo to afford 9,10-bis(2,3,4,5,6-
pentafluorostyryl)anthracene as a yellow crystalline solid (3.48 g, 6.19 mmol, 42% yield). From
the crystallization, crystals suitable for X-ray crystallography could be obtained. *H NMR (400
MHz, CDCls, 298 K): & 8.34 (dd, 4H 3J = 6.7 Hz, *J = 3.4 Hz), 8.25 (d, 2H, 3J = 17.0 Hz), 7.55
(dd, 4H 3J = 6.7 Hz, “J = 3.4 Hz), 6.85 (d, 2H, 3J = 17.0 Hz). 3C{'H} NMR (100 MHz, CDCls,
298 K, partial): & 145.1 (br, d, Jcr = 242 Hz, 4C), 138.0 (br, d, 1Jcr = 240 Hz, 4C), 134.9 (m,
2C), 132.7 (2C), 129.2 (4C), 126.2 (4C), 126.1 (4C), 122.0 (d, *Jcr = 2.5 Hz, 2C), 112.3 (br, m,
2C). Due to poor solubility, peaks corresponding to 0-C-F (2C) could not be resolved. 1°F NMR
(376 MHz, CDCls, 298 K): 6= —142.4 (m, 4F), —155.4 (t, %) = 21 Hz, 2F), -162.4 (m, 4F). MP:
265 °C HR-MS (ESI-TOF, positive mode) m/z: [M]" Calc'd for CzoH12F10 562.07738; Found

562.07753.
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Synthesis of 1,6-distyrylpyrene

Ph™ ™ I

A Schlenk flask was charged with 1,6-dibromopyrene (1.00 g, 2.78 mmol 1 equiv.), tri-o-
tolylphosphine (169 mg, 0.56 mmol), triethylamine (6 ml) and dry DMF (30 ml). The mixture
was flushed with nitrogen for 10 min after which styrene (723 mg, 6.94 mmol, 2.5 equiv.) and
palladium (1) acetate (60.0 mg, 0.267 mmol) were added. The reaction mixture was stirred under
nitrogen at 110 °C for 17 h, cooled to room temperature, and then quenched with 2N HCI (80
ml). The precipitate was collected by filtration and thoroughly washed with water. The solid was
dissolved in hot toluene and triturated with methanol to give pure 1,6-distyrylpyrene (810 mg,
2.00 mmol, 72% vyield) as a yellow-green solid spectroscopically identical to a literature
account.®® 1TH-NMR (400.1 MHz, CDCls, 298 K): § 8.49 (d, 2H, 3Jun = 9.3 Hz), 8.33 (d, 2H,
33y = 8.0 Hz), 8.21 (d, 2H, 3Jun = 16.0 Hz), 8.19 (d, 2H, 3Jun = 8.0 Hz), 8.13 (d, 2H, 3Jun=9.3
Hz), 7.71-7.69 (m, 4 H), 7.45-7.43 (m, 4H), 7.36 (d, 2H, 3Jun = 16.0 Hz), 7.34 (tt, 2H, 3Jun=7.4
Hz, “Jun = 1.2 Hz). HR-MS (ESI-TOF, positive mode) m/z: [M]* Calc'd for CszHa2: 406.1716;
Found 406.1708.

Synthesis of 7-(tert-butyl)-1,3-distyrylpyrene

1,3-dibromo-7-tert-butylpyrene (1.23 g, 2.96 mmol) and tri-o-tolylphosphine (180 mg, 591 umol)
were dissolved in dry DMF (10 ml) and triethylamine (2.5 ml) in a round bottom flask and
degassed by bubbling nitrogen through the solution for 10 min. Palladium(Il)acetate (26.6 mg,

119 umol) and styrene (771 mg, 7.41 mmol) were added and the reaction mixture was stirred
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under nitrogen for 13 h at 110 °C. The reaction was cooled to room temperature and 2 N HCI (60

ml) was added. The precipitate was filtered off and dried under reduced pressure.

Recrystallization from chloroform vyielded pure 7-(tert-butyl)-1,3-distyryl-pyrene as a yellow
solid (827 mg, 1.79 mmol, 60% yield). *H-NMR (400.1 MHz, CDCls, 298 K): & 8.56 (s, 1H),
8.45 (d, 2H, 3Jun = 9.2 Hz), 8.22 (s, 2H), 8.20 (d, 2H, 3Jun = 14.8 Hz), 8.10 (d, 2H, 3Jun = 9.2
Hz), 7.73 (d, 4H, 3Jun = 8.4 Hz), 7.46 (t, 4H, 3Jun = 7.8 Hz), 7.42 (d, 2H, 3Jun = 16.8 Hz), 7.34
(tt, 2H, 3Jnn = 7.4 Hz, “Jun = 1.2 Hz), 1.59 (s, 9H). BC{:H} NMR (100 MHz, CDCls, 298 K): &
149.3 (1C), 137.9 (2C), 132.1 (2C), 131.9 (2C), 131.3 (2C), 129.0 (4C), 128.3 (2C), 128.0 (2C),
127.8 (2C), 126.9 (4C), 126.1 (2C), 125.6 (1C), 123.6 (1C), 123.1 (2C), 122.8 (2C), 121.4 (1C),
35.3 (1C), 32.0 (3C). MP: 222 °C. HR-MS (ESI-TOF, positive mode) m/z: [M]* Calc'd for

CssHs0 462.2342; Found 462.2326.

3. NMR Spectra

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
OEOOOONNNNSSOONNNENEEREMMMEOEE0OOOEOOEOITITTIOOOOOONNNNN

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ N Ty Ny
S 1 LLLLLEL LU

25 [rel]

1.0 15 2.0

0.5

-0.0

000!
995!
009!
0192
0223

B B8R

£

14 12 10 B

Figure S1. *H NMR spectrum of 1-hydroxy-2-phenyl-1-boraphenalene (1) (400 MHz, DMSO-ds, 298 K).
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Figure S2. Magnified aromatic region of the 'H NMR spectrum of 1-hydroxy-2-phenyl-1-boraphenalene (1) (400
MHz, DMSO-ds, 298 K).
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Figure S3. BC{*H} NMR spectrum of 1-hydroxy-2-phenyl-1-boraphenalene (1) (100 MHz, DMSO-ds, 298 K).
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Figure S4. Magnified aromatic region of the *C{*H} NMR spectrum of 1-hydroxy-2-phenyl-1-boraphenalene (1)
(100 MHz, DMSO-ds, 298 K).
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Figure S5. B NMR spectrum of 1-hydroxy-2-phenyl-1-boraphenalene (1) (128 MHz, CDCls, 298 K).
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Figure S6. *H NMR spectrum of 1,6-dihydroxy-2,7-diphenyl-1,6-diborapyrene (2) (400 MHz, DMSO-ds, 298 K).
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Figure S7. Magnified aromatic region of the 'H NMR spectrum 1,6-dihydroxy-2,7-diphenyl-1,6-diborapyrene (2)
(400 MHz, DMSO-ds, 298 K).
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Figure S8. BC{*H} NMR spectrum of 1,6-dihydroxy-2,7-diphenyl-1,6-diborapyrene (2) (100 MHz, DMSO-dg, 298
K).
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Figure S9. Magnified aromatic region of the BC{*H} NMR spectrum 1,6-dihydroxy-2,7-diphenyl-1,6-diborapyrene
(2) (100 MHz, DMSO-ds, 298 K).
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Figure S10. *H NMR spectrum 1,8-dihydroxy-2,7-diphenyl-1,8-diborapyrene (3) (400 MHz, DMSO-ds, 298 K).
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Figure S11. Magnified aromatic region of the *H NMR spectrum 1,8-dihydroxy-2,7-diphenyl-1,8-diborapyrene (3)

(400 MHz, DMSO-ds, 298 K).
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Figure S12. 3C{*H} NMR spectrum 1,8-dihydroxy-2,7-diphenyl-1,8-diborapyrene (3) (100 MHz, DMSO-ds, 298
K).
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Figure S13. Magnified aromatic region of the *C{*H} NMR spectrum 1,8-dihydroxy-2,7-diphenyl-1,8-diborapyrene
(3) (100 MHz, DMSO-ds, 298 K).
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Figure S14. 'H NMR spectrum of 3,9-dihydroxy-2,8-bis(pentafluorophenyl)-3,9-diboraperylene (4b) (600 MHz,
DMSO-ds, 298 K).
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Figure S15. Magnified aromatic region of the *H NMR spectrum of 3,9-dihydroxy-2,8-bis(pentafluorophenyl)-3,9-
diboraperylene (4b) (600 MHz, DMSO-ds, 298 K).
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Figure S16. °F NMR spectrum of 3,9-dihydroxy-2,8-bis(pentafluorophenyl)-3,9-diboraperylene (4b) (376 MHz,
DMSO-ds, 298 K).

[rel]

Doww o woTwon
Fomn Qo LR ERES
cecg 00 fEOOO0
8999 D BOBEEG

T
20

20196

40808

T T T T T T T T T T T T T T T
-140 -145 -150 -155 - 160 ppm]

Figure S17. Expansion of the *F NMR spectrum of 3,9-dihydroxy-2,8-bis(pentafluorophenyl)-3,9-diboraperylene
(4b) (376 MHz, DMSO-ds, 298 K).
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Figure S18. BC{*H} NMR spectrum of 3,9-dihydroxy-2,8-bis(pentafluorophenyl)-3,9-diboraperylene (4b) (151
MHz, DMSO-ds, 298 K).
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Figure S19. Magnified aromatic region of the C{*H} NMR spectrum of 3,9-dihydroxy-2,8-bis(pentafluorophenyl)-
3,9-diboraperylene (4b) (151 MHz, DMSO-dg, 298 K).
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Figure S20. 'H NMR spectrum of 1,7-dihydroxy-2,8-diphenyl-1,7-diboraanthanthrene (5) (400 MHz, DMSO-ds,

298 K).
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Figure S22. 3C{*H} NMR spectrum of 1,7-dihydroxy-2,8-diphenyl-1,7-diboraanthanthrene (5) (151 MHz, DMSO-
de, 298 K).
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Figure S23. Magnified aromatic region of the BC{*H} NMR spectrum of 1,7-dihydroxy-2,8-diphenyl-1,7-
diboraanthanthrene (5) (151 MHz, DMSO-ds, 298 K).
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Figure S24. 'H NMR spectrum of 11-tert-butyl-2,8-dihydroxy-3,7-diphenyl-2,8-diboratriangulene (6) (400 MHz,
CDCly, 298 K).
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Figure S25. Magnified aromatic region of the *H NMR spectrum of 11-tert-butyl-2,8-dihydroxy-3,7-diphenyl-2,8-
diboratriangulene (6) (400 MHz, CDCl,, 298 K).
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Figure S26. 3C{*H} NMR spectrum of 11-tert-butyl-2,8-dihydroxy-3,7-diphenyl-2,8-diboratriangulene (6) (100
MHz, CDCl3, 298 K).
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Figure S27. Magnified aromatic region of the *C{*H} NMR spectrum of 11-tert-butyl-2,8-dihydroxy-3,7-diphenyl-
2,8-diboratriangulene (6) (100 MHz, CDCls, 298 K).
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Figure S28. 'H NMR spectrum of 1,6-dimesityl-2,7-diphenyl-1,6-diborapyrene (7) (400 MHz, CD,Cl;, 298 K).
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Figure S29. Magnified aromatic region of the *H NMR spectrum of 1,6-dimesityl-2,7-diphenyl-1,6-diborapyrene (7)
(400 MHz, CD,Cl, 298 K).
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Figure S30. BC{*H} NMR spectrum of 1,6-dimesityl-2,7-diphenyl-1,6-diborapyrene (7) (100 MHz, CD,Cl,, 298 K).
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Figure S31. Magnified aromatic region of the *C{*H} NMR spectrum of 1,6-dimesityl-2,7-diphenyl-1,6-
diborapyrene (7) (100 MHz, CD,Cl,, 298 K). (7)
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Figure S32. 1B NMR spectrum of 1,6-dimesityl-2,7-diphenyl-1,6-diborapyrene (7) (128 MHz, CD.Cly, 298 K).
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Figure S33. 'H NMR spectrum of 3,9-dimesityl-2,8-diphenyl-3,9-diboraperylene (8) (400 MHz, CD.Cl,, 298 K).
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Figure S34. Magnified aromatic region of the *H NMR spectrum of 3,9-dimesityl-2,8-diphenyl-3,9-diboraperylene
(8) (400 MHz, CD,Cly, 298 K).
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Figure S35. ¥*C{*H} NMR spectrum of 3,9-dimesityl-2,8-diphenyl-3,9-diboraperylene (8) (100 MHz, CD:Cl,, 298
K).
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Figure S36. Magnified aromatic region of the C{'H} NMR spectrum of 3,9-dimesityl-2,8-diphenyl-3,9-
diboraperylene (8) (100 MHz, CD,Cl,, 298 K).
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Figure S37. B NMR spectrum of 3,9-dimesityl-2,8-diphenyl-3,9-diboraperylene (8) (128 MHz, CD2Cly, 298 K).
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Figure S38. 'H NMR spectrum of 1,7-dimesityl-2,8-diphenyl-1,7-diboraanthanthrene (9) (400 MHz, CD,Cl,, 298
K).
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Figure S39. Magnified aromatic region of the 'H NMR spectrum of 1,7-dimesityl-2,8-diphenyl-1,7-
diboraanthanthrene (9) (400 MHz, CD,Cl,, 298 K).
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Figure S40. *C{*H} NMR spectrum of 1,7-dimesityl-2,8-diphenyl-1,7-diboraanthanthrene (9) (100 MHz, CDCls,
298 K).
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Figure S41. Magnified aromatic region of the *C{*H} NMR spectrum of 1,7-dimesityl-2,8-diphenyl-1,7-
diboraanthanthrene (9) (100 MHz, CD,Cl,, 298 K).
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Figure S42. 'H NMR spectrum 11-tert-butyl-2,8-dimesityl-3,7-diphenyl-2,8-diboratriangulene (10) (400 MHz,
CD.Cly, 298 K).

LS

1=
" = @« eI onNNC ol 0NN 00N InONN oo
< o 0 SEIIEIIORRAUNINNNNNISNNY a0
m o 2 PSP NN NN NN N co

Lo

-

Lo

b

) W B ?
41 [y

T T T T T
9.0 85 80 75 70 ppm]

1891

]

p—
40116
4+

Figure S43. Magnified aromatic region of the *H NMR spectrum of 11-tert-butyl-2,8-dimesityl-3,7-diphenyl-2,8-
diboratriangulene (10) (400 MHz, CD,Cl;, 298 K).
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Figure S44. BC{*H} NMR spectrum of 11-tert-butyl-2,8-dimesityl-3,7-diphenyl-2,8-diboratriangulene (10) (100
MHz, CD.Cl,, 298 K).
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Figure S45. Magnified aromatic region of the 3C{*H} NMR spectrum of 11-tert-butyl-2,8-dimesityl-3,7-diphenyl-
2,8-diboratriangulene (10) (100 MHz, CD,Cly, 298 K).
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Figure S46. 1B NMR spectrum of 11-tert-butyl-2,8-dimesityl-3,7-diphenyl-2,8-diboratriangulene (10) (128 MHz,

CDCl;, 298 K).
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Figure S47. *H NMR spectrum of 9,10-bis(2,3,4,5,6-pentafluorostyryl)anthracene (400 MHz, CDCl3, 298 K).
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Figure S48. Magnified aromatic region of the *H NMR spectrum of 9,10-his(2,3,4,5,6-pentafluorostyryl)anthracene

(400 MHz, CDCls, 