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Supplementary Methods

All solution phase reactions were carried out in oven-dried glassware under argon
atmosphere unless stated otherwise. All mechanochemical reactions were prepared in
an argon-filled glove box using ZrO, (15 mL, Form-Tech Scientific) grinder jars
along with ZrO, miller balls. The milling process was performed on Retsch Mixer
Mill MM400 machine. All microwave-assisted reactions were carried out with Anton
Paar Monowave 400 microwave reactor. Anhydrous 1,2-dichloroethane, acetonitrile,
and DMI were purchased from commercial suppliers and used without prior
distillation. Anhydrous dichloromethane was distilled over CaCl, and 1,4-dioxane
over sodium under nitrogen atmosphere. Thin layer chromatography was performed
on silica-gel coated glass plates (60 Fas4, Merck). Visualization of TLC was achieved
by means of irradiation with uv light at 254 nm and/or 365 nm. Product purification
by flash column chromatography was accomplished using Davisil® silica gel 60 (40-
63um) or Florisil® (100-200 mesh) with technical grade solvents that were distilled
prior to use. Preparative layer chromatography (PLC) was carried out on silica-gel
coated glass plates (60 Fs4, Merck) with a thickness of 0.5 mm.

High resolution masses were obtained by MALDI-TOF using ABI 4800. 'H and °C
NMR spectra recorded at room temperature was performed on Bruker DPX 400, and
Bruker AMX 500 nuclear magnetic spectrometers. "C NMR spectra at elevated
temperature was obtained using JEOL ECA400. NMR spectra were recorded at room
temperature or low temperature on a 400 MHz and 500 MHz (and the corresponding
frequencies for °C) Bruker and Jeol ECA NMR spectrometers. Chemical shifts for 'H
NMR spectra are reported as o in units of parts per million (ppm) relative to residual

solvent peak of chloroform-d1 (& 7.26, singlet) or tetrachloroethane-d2 (6 6.00,



singlet) and coupling constant (J) are reported in Hz. Multiplicities are reported as
follows: s (singlet); brs (broad singlet); d (doublet); t (triplet); q (quartet); dd (doublet
of doublet); ddd (doublet of doublet of doublet); dt (doublet of triplet); m (multiplet)
and etc. Carbon nuclear magnetic resonance spectra ("C NMR) are reported as & in
units of parts per million as referenced to residual solvent peaks (chloroform-dl: 6
77.23, triplet; tetrachloroethane-d2: & 73.78, triplet). X-ray crystallographic data was
collected by using a Bruker X8Apex diffractometer with Mo K/a radiation (graphite
monochromator). UV-Vis absorption spectra were recorded on Ailgent Cary 8454
diode-array spectrophotometer and Cary 300 UV/vis spectrophotometer in CH,Cl, at
room temperature. Fluorescence emission data were recorded on a Cary Eclipse
spectrophotometer in CH,Cl, at room temperature.

Diffraction intensity data were measured either at 103 K with a Bruker Kappa
diffractometer equipped with a CCD detector, employing either Mo Ka (A = 0.71073
A) radiation, with the SMART suite of programs (SMART version 5.628; Bruker
AXS Inc., Madison, WI, USA, 2001). Structural solution and refinement were carried
out with the SHELXTL suite of programs (Sheldrick, G. M. University of Géttingen:
Gottingen, Germany, 2014). The intensities were corrected for Lorentz and
polarization effects. The non-hydrogen atoms were refined anisotropically. Hydrogen
atoms were placed using AFIX instructions. The crystal structure of 7 was solved by
Squeeze/Platon (A. L. Spek, Acta Cryst. (2015). C71, 9-18) and refined as a two-
component non-merohedral twin with BASF parameter and HKLF 5 reflection file
obtained by TwinRotMat routine of PLATON (A. L. Spek, Acta Cryst. (1990). A46,
c34).

Voltammetric measurements were performed wusing a Metrohm Autolab
PGSTAT302N potentiostat in a three-electrode setup. A 1 mm diameter planar glassy
carbon (GC) disk (eDAQ) was used as a working electrode in conjunction with a
platinum wire counter electrode (Metrohm) and a silver wire miniature reference
electrode (eDAQ) connected to the test solution via a salt bridge containing 0.5 M
tetra-n-butylammonium hexafluorophosphate (n-BusNPFs) in CH,Cl,. Tetra-n-
butylammonium hexafluorophosphate was prepared' by reacting equal molar amounts
of aqueous solutions of tetrabutylammonium hydroxide (40%) with
hexafluorophosphoric acid (65%) (Sigma-Aldrich). The resulting white precipitate
was washed with hot ultrapure water until the filtrate tested as neutral pH. The n-

BusNPF was recrystallized three times from hot analytical grade ethanol and then



dried under vacuum for at 140 °C for 12 hours using a Buchi B-585 glass oven before
use as the supporting electrolyte. Cyclic voltammetry (CV) was performed at a scan
rate of 0.1 V s, while square-wave voltammetry (SWV) was recorded with a pulse
period (1) of 25 Hz, a potential step of 2 mV, and a pulse amplitude of 20 mV. All
voltammetric experiments were conducted under an argon atmosphere, at room
temperature in a Faraday cage. Prior to each scan, the working electrode was cleaned
by polishing with alumina oxide (grain size 0.3 um) slurry on a Buehler Ultra-pad
polishing cloth, rinsing with acetone, and then dried with a lint free tissue. In
accordance with [UPAC recommendations, the absolute potentials were calibrated
using ferrocene (Fc) as an internal reference, which was added to the test solution at

the end of the measurements.
O SbFs, EtOH
I 9] DCE, 90 °C, 24 h
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To a solution of 1-[(4-tert-butylphenyl)ethynyl]corannulene 1 (485 mg, 1.2 mmol,

lequiv) and 4-tert-butylbenzaldehyde 2 (239 pL, 1.4 mmol, 1.2 equiv) in anhydrous
1,2-dichloroethane (12 mL) was added a solution of SbFs (8.6 pL, 0.12 mmol, 0.1
equiv) in EtOH (69.5 pL, 1.2 mmol, 1 equiv) at room temperature. The reaction
mixture was stirred at 90 °C for 24 hours before being quenched by addition of
saturated aqueous NaHCOj; solution (3 mL). The resulting mixture was extracted with
CHCI; (3 x 15 mL). The combined organic layers were washed with brine (5 mL),
dried over Na,SO,, and evaporated under reduced pressure. The crude residue was
purified by flash column chromatography on silica gel (hexane/CH,Cl,= 3:1) to
afford 3 (444.6 mg, 65%) as yellow solid: HRMS (MALDI-TOF): m/z [M+H]" calcd
for C43H370 569.2839, found 569.2846. "H NMR (400 MHz, CDCl3) § 8.63 (d, J =
8.8 Hz, 1H), 7.93 (d, J = 8.8 Hz, 1H), 7.87 — 7.79 (m, 3H), 7.76 (d, J = 8.8 Hz, 1H),
7.69 (d, J=8.8 Hz, 1H), 7.50 (d, J = 8.8 Hz, 1H), 7.38 (d, J = 8.1 Hz, 2H), 7.29 (dd, J
= 8.1, 5.4 Hz, 4H), 7.03 (d, /= 8.1 Hz, 2H), 4.98 (d, J = 3.3 Hz, 1H), 4.02 (d,J=3.3
Hz, 1H), 1.34 (s, 9H), 1.28 (s, 9H). °C NMR (101 MHz, CDCls) § 206.42, 162.82,
150.28, 150.00, 140.48, 139.95, 136.71, 136.69, 135.96, 135.48, 135.15, 134.17,
132.22, 131.44, 130.92, 129.01, 128.84, 127.85, 127.75, 127.71, 127.64, 127.61,



127.56, 127.29, 126.98, 126.20, 126.14, 125.95, 125.59, 64.47, 54.12, 34.69, 34.59,
31.53, 31.46.

NBS, AIBN
CCly, reflux
hv, 24 h
62%

To a solution of 3 (56.8 mg, 0.1 mmol, 1 equiv) in CCly (1 mL) was added N-
bromosuccinimide (19.6 mg, 0.11 mmol, 1.1 equiv) and azobisisobutyronitrile (0.17
mg, 0.001 mmol, 0.01 equiv) at room temperature. The reaction mixture was then
stirred at reflux overnight with irradiation using 500W tungsten lamp as light source.
Upon completion of the reaction, the reaction mixture was cooled down to room
temperature and subsequently filtered through a short pad of celite, washed with
CH,CI, (3 x 5 mL) and evaporated under reduced pressure. The crude residue was
purified by flash column chromatography on silica gel (hexane/CH,Cl,= 2:1) to
afford 4 (35.1 mg, 62%) as purple solid: HRMS (MALDI-TOF): m/z [M]" calcd for
C43H340 566.2604, found 566.2578. '"H NMR (400 MHz, CDCl3) & 8.32 (d, J = 8.9
Hz, 1H), 7.77 (d, J = 2.4 Hz, 1H), 7.75 (d, J = 2.2 Hz, 1H), 7.72 (d, J = 3.0 Hz, 2H),
7.63 (d, J=8.7 Hz, 1H), 7.59 - 7.53 (m, 4H), 7.45 (d, J=9.0 Hz, 1H), 7.33 - 7.26 (m,
4H), 6.76 (d, J = 9.0 Hz, 1H), 1.46 (s, 9H), 1.31 (s, 9H). °C NMR (101 MHz, CDCls)
0 199.22, 154.39, 152.76, 150.64, 149.96, 138.99, 136.44, 135.52, 135.46, 135.39,
132.08, 131.35, 130.96, 130.46, 130.09, 129.81, 129.26, 128.61, 127.87, 127.45,
127.40, 127.23, 126.97, 126.52, 126.31, 125.91, 125.86, 125.64, 125.11, 124.68,
35.13, 34.76, 31.57, 31.40.

I N_— /N OO

: oaY
Neat, 270 °C, 10 min OQ
70% O% O

An oven-dried sealed tube equipped with magnetic stir bar was charged with 4 (50



mg, 0.09 mmol, 1 equiv) and bis(4-tert-butylphenyl)ethyne 5 (51.5 mg, 0.18 mmol, 2
equiv). The mixture of solids was then heated at 270 °C for 10 minutes. After cooling
down to room temperature, the crude residue was subjected to flash column
chromatography on silica gel (hexane/CH,Cl,= 4:1) to afford 6 (53.5 mg, 70%) as
yellowish white solid: HRMS (MALDI-TOF): m/z [M]" calcd for Ce4Hgo 828.4690,
found 828.4660. '"H NMR (400 MHz, CDCl3) § 7.75 (d, J = 8.8 Hz, 2H), 7.69 (d, J =
8.7 Hz, 2H), 7.38 — 7.27 (m, 10H), 6.86 (d, J = 8.4 Hz, 4H), 6.79 (d, J = 8.2 Hz, 4H),
6.70 (d, J= 9.0 Hz, 2H), 1.33 (s, 18H), 1.10 (s, 18H). °C NMR (101 MHz, CDCl5) &
149.72, 147.73, 142.06, 140.76, 140.03, 137.65, 135.58, 134.49, 132.65, 131.19,
131.00, 130.35, 129.95, 129.23, 126.98, 126.65, 125.65, 124.93, 123.10, 34.65, 34.21,
31.57,31.31.

o O S,

FeCl;, NaCl, 1.5 h

OQO O 90%

To a 15 mL ZrO; jar equipped with 1 piece of 10mm @ ZrO, ball were added 6 (10.3
mg, 0.012 mmol, 1 equiv), anhydrous FeCl; (145.0 mg, 0.89 mmol, 74.1 equiv), and
NaCl (1.444 g). The jar was placed into a glove box, assembled, and sealed with
Teflon™ tape and parafilm. The jar was then transferred into the milling machine and
milled for (1.5 hours) at a frequency of 30 Hz. The crude mixture was dissolved in
CH,Cl, (10 mL) and washed with water. The aqueous layer was then extracted with
CHClI;, (3 x 15 mL). The combined organic layers were washed with brine (5 mL),
dried over Na,SO,, and evaporated under reduced pressure. The crude residue was
purified by passing through a short pad of silica gel column (hexane/CH,Cl,= 1:1) to
afford 7 (9.9 mg, 90 %) as orange solid: HRMS (MALDI-TOF): m/z [M]" calcd for
CesHasCly 886.3128, found 886.3173. '"H NMR (400 MHz, CDCI3) § 9.85 (s, 2H),
9.20 (d, /= 14.1 Hz, 6H), 7.92 (d, J= 8.9 Hz, 2H), 7.46 (d, J= 8.8 Hz, 2H), 1.81 (s,
36H). C NMR (101 MHz, CDCls) § 149.15, 148.29, 131.84, 130.74, 130.55, 130.41,
130.17, 130.14, 129.95, 129.86, 129.64, 128.76, 127.69, 127.25, 127.01, 126.68,



126.57, 126.06, 125.03, 123.15, 120.86, 120.42, 119.73, 119.32, 119.06, 118.83,
35.95, 35.89, 32.22, 32.03.

] ‘ o-Xylene, 170 °C, 24 h Q'
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To a sealed tube equipped with magnetic stir bar was added 4 (23.3 mg, 0.04 mmol, 1
equiv) and 4-fert-butylphenylacetylene 8 (16.0 uL, 0.08 mmol, 2 equiv). The reaction
mixture was heated at 170 °C for 24 hours. Upon completion, the solvent was
removed under high vacuum. The resulting crude mixture was purified by flash
column chromatography on silica gel (hexane/CH,Cl,= 10:1) to afford 9 (10.0 mg,
34%) as white solid and 10 (19.0 mg, 66%) as white solids. 9: HRMS (MALDI-TOF):
m/z [M]" caled for CsqHyg696.3751, found 696.3801. 'H NMR (400 MHz, CDCls) &
8.76 (s, 1H), 8.32 (d, J = 8.7 Hz, 1H), 7.96 (d, J = 8.6 Hz, 1H), 7.86 (d, J = 8.8 Hz,
1H), 7.81 (d, J= 8.7 Hz, 1H), 7.77 (d, J = 8.7 Hz, 1H), 7.70 (d, J = 8.7 Hz, 1H), 7.37
— 7.18 (m, 9H), 6.98 — 6.93 (m, 2H), 6.80 — 6.75 (m, 2H), 6.61 (d, J = 8.9 Hz, 1H),
1.35 (s, 9H), 1.30 (s, 9H), 1.18 (s, 9H). °*C NMR (101 MHz, CDCl3) & 149.98,
149.32, 148.41, 141.76, 140.75, 140.69, 139.45, 139.20, 137.82, 137.02, 135.47,
135.24, 135.05, 135.01, 132.93, 131.98, 131.35, 131.20, 130.64, 130.61, 130.52,
129.94, 129.86, 128.98, 128.73, 127.69, 127.13, 127.04, 126.96, 126.89, 125.91,
125.84, 125.04, 124.54, 124.22, 123.63, 34.69, 34.55, 34.35, 31.60, 31.47, 31.40. 10:
HRMS (MALDI-TOF): m/z [M]" caled for CssHas 696.3751, found 696.3759. 'H
NMR (400 MHz, CDCl3) 8 7.77 — 7.67 (m, 6H), 7.66 (s, 1H), 7.59 (d, J = 8.0 Hz,
2H), 7.41 — 7.28 (m, 6H), 7.17 (d, J = 8.1 Hz, 2H), 7.07 (d, J = 8.1 Hz, 2H), 6.99 (d, J



= 8.9 Hz, 1H), 6.71 (d, J = 9.0 Hz, 1H), 1.47 (s, 9H), 1.40 (s, 9H), 1.27 (s, 9H). *C
NMR (101 MHz, CDCl3) & 150.74, 150.42, 149.04, 141.56, 141.44, 140.84, 139.52,
139.37, 138.88, 138.11, 136.02, 135.84, 134.80, 134.70, 134.03, 132.72, 132.03,
131.35, 130.70, 130.62, 130.51, 130.10, 129.79, 129.60, 129.43, 129.30, 128.93,
127.05, 127.03, 126.77, 126.71, 125.90, 125.76, 125.59, 125.41, 124.29, 34.89, 34.78,
34.49, 31.70, 31.65, 31.45.

O 3(;%2

FeCls, NaCl, 1 h

OQQ O 68%

To a 15 mL ZrO; jar equipped with 1 piece of 10mm @ ZrO, ball were added 9 (7
mg, 0.01 mmol, 1 equiv), anhydrous FeCls (116.7 mg, 0.72 mmol, 72 equiv), and
NaCl (1.526 g). The jar was placed into a glove box, assembled, and sealed with
Teflon™ tape and parafilm. The jar was then transferred into the milling machine and
milled for 1 hour at a frequency of 30 Hz. The crude mixture was dissolved in CH,Cl,
(10 mL) and washed with water. The aqueous layer was then extracted with CH,Cl, (3
x5 mL). The combined organic layers were washed with brine (5 mL), dried over
NaSOy4, and evaporated under reduced pressure. The crude residue was purified by
flash column chromatography on silica gel (hexane/CH,Cl,= 4:1) to afford 11 (5.0
mg, 68%) as yellow solid: HRMS (MALDI-TOF): m/z [M]" caled for CssHyCl
724.2891, found 724.2814. '"H NMR (500 MHz, CDCl;) § 9.95 (d, J = 1.7 Hz, 1H),
9.55 (s, 1H), 9.13 (s, 1H), 9.08 (s, 1H), 8.92 (s, 1H), 8.78 (t, J = 4.4 Hz, 2H), 8.09 (d,
J=28.5 Hz, 1H), 8.04 (d, J = 8.8 Hz, 1H), 7.86 (dd, J = 8.5, 1.8 Hz, 1H), 7.65 (d, J =
8.7 Hz, 2H), 7.61 — 7.54 (m, 2H), 1.81 (s, 9H), 1.71 (s, 9H), 1.64 (s, 9H). °C NMR
(100 MHz, CD,Cl,) & 150.77, 149.42, 148.60, 136.24, 136.20, 135.09, 133.99,
130.90, 130.78, 130.57, 130.51, 130.37, 130.27, 130.24, 130.22, 130.16, 130.13,
129.91, 129.86, 129.84, 129.78, 129.33, 128.45, 127.96, 127.84, 127.56, 127.53,
127.39, 127.15, 126.52, 126.12, 126.08, 125.86, 125.74, 125.49, 125.44, 124.78,



124.58, 123.82, 123.77, 123.17, 122.51, 122.09, 121.82, 119.60, 119.59, 119.57,
119.49, 118.77, 118.40, 118.35, 116.45, 35.53, 35.49, 34.97, 31.76, 31.68, 31.37.

O 30 Hz
FeCl;, NaCl, 1 h
00 O 7% N
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To a 15 mL ZrO, jar equipped with 1 piece of 10mm @ ZrO, ball were added 10 (7
mg, 0.01 mmol, 1 equiv), anhydrous FeCl; (116.7 mg, 0.72 mmol, 72 equiv), and
NaCl (1.526 g). The jar was placed into a glove box, assembled, and sealed with
Teflon™ tape and parafilm. The jar was then transferred into the milling machine and
milled for 1 hour at a frequency of 30 Hz. The crude mixture was dissolved in CH,Cl,
(10 mL) and washed with water. The aqueous layer was then extracted with CH,Cl, (3
x5 mL). The combined organic layers were washed with brine (5 mL), dried over
NaSOy4, and evaporated under reduced pressure. The crude residue was purified by
flash column chromatography on silica gel (hexane/CH,Cl,= 4:1) to afford 12 (5.9
mg, 77%) as yellow solid: HRMS (MALDI-TOF): m/z [M]" caled for CssHsCls
758.2502, found 758.2550. '"H NMR (400 MHz, CDCls) & 9.32 (s, 1H), 9.28 (d, J =
2.0 Hz, 1H), 8.86 (s, 1H), 8.60 (d, J = 2.0 Hz, 1H), 8.53 (s, 1H), 8.37 (d, J = 8.6 Hz,
1H), 8.31 (d, /= 8.4 Hz, 1H), 7.74 (dt, J = 8.5, 2.4 Hz, 2H), 7.53 (d, J = 8.7 Hz, 1H),
7.39 (d, J= 8.8 Hz, 1H), 7.18 (d, J = 8.8 Hz, 1H), 7.10 (d, J = 8.7 Hz, 1H), 1.69 (s,
9H), 1.64 (s, 9H), 1.54 (s, 9H). °C NMR (101 MHz, CDCl;) & 149.81, 149.29,
147.29, 133.14, 132.96, 132.82, 130.49, 130.28, 130.21, 130.16, 130.00, 129.77,
129.73, 129.30, 129.27, 128.99, 128.60, 128.30, 127.71, 127.32, 127.25, 126.97,
126.49, 126.46, 126.05, 125.94, 125.86, 125.76, 125.46, 125.07, 124.95, 124.34,
123.62, 123.50, 121.83, 121.30, 120.97, 119.31, 118.35, 114.71, 35.47, 35.38, 35.33,
31.83,31.79,31.73.



CsF
CH,Cly/ CH3CN O

MW, 120 °C, 1 h

TMS 95% O Q
O T A
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To a 10-mL microwave vial equipped with a magnetic stir bar was added 4 (11.3 mg,
0.02 mmol, 1 equiv), 2-(trimethylsilyl)phenyl trifluoromethanesulfonate (7.3 pL, 0.03
mmol, 1.5 equiv), and CsF (16.7 mg, 0.11 mmol, 5.5 equiv) in a mixture of CH;CN (2
mL) and CH,Cl, (1 mL). The vial was placed in the microwave reactor and heated to
120 °C with “heat as fast as possible to temperature” setting and a hold time of 1 hour.
After cooling, solvent was removed under reduced pressure and the resulting crude
residue was purified by flash column chromatography on silica gel (hexane/ CH,Cl,=
5:1) to afford 15 (11.7 mg, 95%) as yellowish white solid: HRMS (MALDI-TOF):
m/z [M]" calcd for CysHss 614.2968, found 614.2972. '"H NMR (400 MHz, CDCls) &
9.62 (d, J= 8.5 Hz, 1H), 8.72 (d, J = 8.8 Hz, 1H), 7.93 (d, J = 8.7 Hz, 1H), 7.85 (s,
2H), 7.83 — 7.76 (m, 3H), 7.73 (d, J = 8.7 Hz, 1H), 7.59 (ddd, J = 8.2, 6.7, 1.2 Hz,
1H), 7.36 (d, J=9.1 Hz, 1H), 7.30 — 7.23 (m, 4H), 7.17 (d, J = 8.2 Hz, 2H), 7.03 (d, J
= 8.0 Hz, 2H), 6.76 (d, J = 9.1 Hz, 1H), 1.35 (s, 9H), 1.32 (s, 9H). °C NMR (101
MHz, CDCl;) & 149.84, 149.21, 140.13, 139.83, 138.56, 138.20, 136.61, 136.24,
135.67, 134.97, 134.55, 132.77, 132.19, 131.48, 131.21, 131.00, 130.97, 130.88,
130.60, 129.79, 129.60, 129.50, 129.02, 127.87, 127.74, 127.52, 127.07, 126.95,
126.79, 126.63, 126.31, 126.12, 124.88, 124.33, 34.67, 34.59, 31.59, 31.52.

. O 30 Hz
OQO FeCls, NaCl, 1 h

81%

15 16

To a 15 mL ZrO; jar equipped with 1 piece of 10mm @ ZrO, ball were added 15 (6.1
mg, 0.01 mmol, 1 equiv), anhydrous FeCls (116.7 mg, 0.72 mmol, 72 equiv), and
NaCl (1.527 g). The jar was placed into a glove box, assembled, and sealed with
Teflon™ tape and parafilm. The jar was then transferred into the milling machine and

milled for 1 hour at a frequency of 30 Hz. The crude mixture was dissolved in CH,Cl,



(10 mL) and washed with water. The aqueous layer was then extracted with CH,Cl, (3
x5 mL). The combined organic layers were washed with brine (5 mL), dried over
NaSOy4, and evaporated under reduced pressure. The crude residue was purified by
flash column chromatography on silica gel (hexane/CH,Cl,= 4:1) to afford 16 (5.2
mg, 81%) as orange solid: HRMS (MALDI-TOF): m/z [M]" caled for CygH33Cl
644.2265, found 644.2289. '"H NMR (400 MHz, CDCl;) § 9.62 (d, J = 1.8 Hz, 1H),
9.54 (d, J=8.2 Hz, 1H), 9.14 (d, J = 8.4 Hz, 1H), 8.94 (s, 1H), 8.78 (s, 1H), 8.66 (d, J
=8.7 Hz, 1H), 8.57 (d, J= 8.8 Hz, 1H), 8.11 (d, /= 8.9 Hz, 1H), 7.91 (dd, J = 7.5 Hz,
1H), 7.82 — 7.62 (m, 6H), 1.75 (s, 9H), 1.56 (s, 9H). °C NMR (101 MHz, CDCl3) &
149.83, 148.58, 136.65, 136.19, 135.27, 134.17, 132.09, 131.61, 131.10, 130.88,
130.77, 130.66, 130.64, 130.14, 129.68, 129.50, 129.44, 129.41, 129.15, 129.03,
128.68, 128.12, 127.96, 127.25, 126.97, 126.88, 126.73, 126.66, 126.00, 125.88,
125.78, 125.37, 125.22, 124.25, 123.33, 122.59, 119.57, 118.80, 35.72, 35.32, 31.87,
31.62.

CsF
CH,Cly/ CH3CN
MW, 120 °C, 1 h

89%

To a 10-mL microwave vial equipped with a magnetic stir bar was added 4 (11.3 mg,
0.02 mmol, 1 equiv), 2-trimethylsilylcorannulenyl triflate (14.1 mg, 0.03 mmol, 1.5
equiv), and CsF (16.7 mg, 0.11 mmol, 5.5 equiv) in a mixture of CH3CN (2 mL) and
CH,ClI; (1 mL). The vial was placed in the microwave reactor and heated to 120 "C
with “heat as fast as possible to temperature” setting and a hold time of 1 hour. After
cooling, solvent was removed under reduced pressure and the resulting crude residue
was purified by flash column chromatography on silica gel (hexane/ CH,Cl,= 5:1) to
afford 17 (14 mg, 89%) as yellowish white solid: HRMS (MALDI-TOF): m/z [M]"
caled for CsrHyy 786.3281, found 786.3303. '"H NMR (400 MHz, CDCl3) § 8.91 (d, J
= 8.8 Hz, 2H), 7.86 — 7.71 (m, 10H), 7.45 (ddd, J=13.9, 9.5, 7.0 Hz, 6H), 7.14 (dd, J
= 8.1, 2.0 Hz, 2H), 6.76 — 6.66 (m, 4H), 1.38 (s, 18H). >*C NMR (101 MHz, CDCl;) &
150.10, 141.27, 139.46, 138.47, 136.89, 135.53, 135.39, 135.08, 132.96, 131.97,



131.63, 131.30, 130.97, 130.95, 130.91, 130.85, 130.58, 129.41, 128.84, 127.54,
127.20, 126.91, 126.88, 126.55, 126.27, 125.10, 124.98, 34.73, 31.63.

&

30 Hz
FeCls, NaCl, 1 h
62%

To a 15 mL ZrO; jar equipped with 1 piece of 10mm @ ZrO, ball were added 17 (7.8
mg, 0.01 mmol, 1 equiv), anhydrous FeCls (116.7 mg, 0.72 mmol, 72 equiv), and
NaCl (1.525 g). The jar was placed into a glove box, assembled, and sealed with
Teflon™ tape and parafilm. The jar was then transferred into the milling machine and
milled for 1 hour at a frequency of 30 Hz. The crude mixture was dissolved in CH,Cl,
(10 mL) and washed with water. The aqueous layer was then extracted with CH,Cl, (3
x5 mL). The combined organic layers were washed with brine (5 mL), dried over
NaSOy4, and evaporated under reduced pressure. The crude residue was purified by
flash column chromatography on silica gel (hexane/CH,Cl,= 1:1) to afford 17 (3.9
mg, 62%) as orange solid: HRMS (MALDI-TOF): m/z [M]" caled for Ce;H34Cl,
848.2032, found 848.2041. '"H NMR (400 MHz, CDCl3) & 10.04 (s, 2H), 9.37 (d, J =
8.8 Hz, 2H), 9.21 (s, 2H), 8.34 (d, J = 8.8 Hz, 2H), 7.93 — 7.86 (m, 4H), 7.81 (s, 4H),
1.78 (s, 18H). °C NMR (100 MHz, C,D,Cly) & 152.07, 140.27, 139.82, 138.61,
136.88, 135.14, 134.81, 134.21, 134.05, 133.82, 133.60, 133.58, 133.11, 132.82,
131.40, 131.38, 131.25, 131.03, 130.58, 130.56, 130.35, 130.33, 130.27, 130.24,
129.59, 129.56, 129.18, 129.15, 128.67, 127.81, 127.28, 127.25, 126.05, 123.23,
34.93, 32.78.



Pd,dbas
iPr-HCI, Cs,CO4
1,4-dioxane
7 80°C, 48 h

41%

To an oven dried Schlenk tube was added dichlorocorannulene derivatives 7 (8.9 mg,
0.01 mmol, 1 equiv), 4-¢-butylphenylboronic acid 19 (14.2 mg, 0.08 mmol, 8 equiv),
Cs2CO3 (52.2 mg, 0.16 mmol, 16 equiv), 1,3-bis(2,6-di-i-propylphenyl)imidazolium
chloride (1.0 mg, 2.4 pmol, 0.24 equiv) and tris(dibenzylideneacetone)dipalladium
(1.1 mg, 1.2p mmol, 0.12 equiv). The tube was repeatedly purged with argon and
anhydrous 1,4-dioxane (0.5 mL) was then added to the solid mixture. The resulting
solution was stirred at 80 °C for 48 hours before being cooled down to room
temperature. The reaction mixture was filtered through a short pad of silica gel and
washed with dichloromethane. The filtrate was concentrated under reduced pressure
and the crude residue was purified by preparative layer chromatography (PLC)
(hexane/C,H4Cly= 4:1) to afford 20 (4.4 mg, 41%) as brown solid: HRMS (MALDI-
TOF): m/z [M]" caled for CgsH74 1082.5785, found 1082.5739. 'H NMR (400 MHz,
CDCl3) 6 9.22 (d, J = 3.5 Hz, 4H), 9.08 (s, 2H), 8.52 (d, /= 1.7 Hz, 2H), 8.43 (dd, J =
8.0, 2.0 Hz, 2H), 7.94 (dd, J = 8.0, 2.1 Hz, 2H), 7.66 (d, J = 8.9 Hz, 2H), 7.49 (d, J =
8.9 Hz, 2H), 7.19 (dd, J = 8.1, 2.1 Hz, 2H), 6.54 (dd, J = 8.2, 2.0 Hz, 2H), 1.78 (s,
18H), 1.45 (s, 18H), 1.38 (s, 18H). °C NMR (101 MHz, CDCl3) & 150.26, 149.01,
147.79, 138.37, 137.46, 137.14, 136.48, 134.72, 134.10, 131.86, 131.55, 130.87,
130.80, 130.50, 130.26, 130.02, 128.86, 128.05, 126.98, 126.29, 126.21, 125.51,
123.51, 120.87, 120.69, 119.06, 118.71, 118.37, 35.79, 35.17, 34.74, 32.04, 31.56,
31.49.



Trace side-product 22: HRMS (MALDI-TOF): m/z [M]" calcd for C74sHg, 950.4846,
found 950.4901. '"H NMR (400 MHz, CDCls) & 9.27 — 9.18 (m, 6H), 9.06 (s, 1H),
8.90 (s, 1H), 8.49 (s, 1H), 8.43 (dd, J = 7.9, 2.0 Hz, 1H), 8.11 (d, J = 8.8 Hz, 1H),
7.94 (dd, J = 8.0, 2.1 Hz, 1H), 7.82 (d, J = 8.8 Hz, 1H), 7.69 (d, J = 8.9 Hz, 1H), 7.49
(d, J=8.9 Hz, 1H), 7.16 (dd, J = 8.2, 2.1 Hz, 1H), 6.55 — 6.48 (m, 1H), 1.84 (s, 9H),
1.80 (s, 9H), 1.77 (s, 9H), 1.44 (s, 9H), 1.38 (s, 9H). A reasonable *C-NMR could not

be obtained due to low concentration.

Trace side-product 23: HRMS (MALDI-TOF): m/z [M]" calcd for CssHso 818.3907,
found 818.3929. "H NMR (400 MHz, CDCl3) § 9.11 (d, J = 1.3 Hz, 4H), 9.03 (s, J =
7.2 Hz, 2H), 8.92 (s, 2H), 8.47 (s, 2H), 7.81 (d, J = 8.5 Hz, 2H), 7.61 (d, J = 8.6 Hz,
2H), 1.80 (s, 18H), 1.79 (s, 18H). °C NMR (100 MHz, CDCl;) & 149.29, 148.87,
135.87, 135.61, 134.46, 132.85, 132.06, 130.73, 130.68, 130.32, 129.76, 128.13,
127.30, 126.68, 124.38, 123.55, 121.39, 120.64, 120.55, 120.39, 119.38, 119.04,
118.83, 35.85, 35.76, 32.16, 32.10.



NaOEt
DMF
RT, 40 min
72%

To a freshly prepared solution of NaOEt by adding sodium (1 mg, 0.04 mmol, 4
equiv) to EtOH (20 puL) under argon atmosphere was added thiocresol (5.4 mg, 0.04
mmol, 4 equiv). The resulting mixture was stirred for 40 minutes at room
temperature. The solution was subsequently concentrated, the residue was dissolved
in DMF (0.5 mL) and dichlorocorannulene derivative 7 (10 mg, 0.01 mmol) was
added to the resulting solution. The reaction mixture was stirred for 2 days under
argon before being diluted with 10 mL toluene and washed with 3x5 mL water. The
organic phase was dried over anhydrous MgSOy, filtered and concentrated. The crude
product was purified with flash column chromatography on silica gel
(hexane/CH,Cl,= 2:1) to afford 21 (8.6 mg, 72%) as red solid: HRMS (MALDI-
TOF): m/z [M]" caled for C7sHgS, 1062.4288, found 1062.4373. '"H NMR (400
MHz, CDCl) 6 10.13 (d, J = 1.7 Hz, 2H), 9.20 — 9.12 (m, 7H), 8.41 (d, J = 8.9 Hz,
2H), 7.77 (d, J = 9.0 Hz, 2H), 7.08 (d, J = 8.1 Hz, 4H), 2.30 (s, 6H), 1.78 (s, 18H),
1.59 (s, 18H). °C NMR (101 MHz, CDCl;) & 149.33, 148.44, 137.84, 137.38, 136.38,
136.28, 135.31, 134.95, 131.30, 130.96, 130.61, 130.22, 130.13, 128.85, 128.10,
127.59, 126.39, 126.28, 125.56, 125.41, 123.29, 121.19, 120.68, 120.07, 119.88,
119.64, 119.15, 118.87, 35.96, 35.78, 32.21, 31.71, 29.86.
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Pd,dbas
iPr-HCI, Cs,CO4
1,4-dioxane
80°C,72h
38%

To an oven dried pressure vessel was added dichlorocorannulene derivative 11 (6.9
mg, 0.01 mmol, 1 equiv), 4-t-butylphenylboronic acid 19 (14.0 mg, 0.08 mmol, 8
equiv), CsCOs; (50.0 mg, 0.14 mmol, 15 equiv), 1,3-bis(2,6-di-i-
propylphenyl)imidazolium chloride (1.5 mg, 3.5 pupmol, 0.35 equiv) and
tris(dibenzylideneacetone)dipalladium (1.5 mg, 1.6 pmol, 0.2 equiv). The tube was
repeatedly purged with argon and anhydrous 1,4-dioxane (0.7 mL) was then added to
the solid mixture. The resulting solution was stirred at 80 °C for 72 hours before
being cooled down to room temperature. The reaction mixture was filtered through a
short pad of silica gel and washed with dichloromethane. The filtrate was
concentrated under reduced pressure and the crude residue was purified by
preparative layer chromatography (PLC) (hexane/C,H4Cl,= 4:1) to afford 24 (3.0 mg,
38%) as yellow solid: HRMS (MALDI-TOF): m/z [M]" calcd for Ce4Hss 822.4220,
found 822.4216. "H NMR (400 MHz, CDCl; -40 °C) § 10.21 (s, 1H), 9.19 — 9.12 (m,
2H), 9.04 (d, J= 7.4 Hz, 2H), 8.89 (s, 1H), 8.72 (d, J= 8.4 Hz, 1H), 8.47 (s, 1H), 8.35
(d, J=8.4 Hz, 1H), 8.14 (d, J = 8.6 Hz, 1H), 7.98 — 7.88 (m, 3H), 7.83 (d, /= 8.4 Hz,
1H), 7.73 (d, /= 9.1 Hz, 1H), 7.57 (d, /= 9.0 Hz, 1H), 7.21 (d, J = 5.8 Hz, 1H), 6.62
(d, J = 8.9 Hz, 1H), 1.61 (s, 9H), 1.42 (s, 9H), 1.32 (s, 9H). °C NMR (100 MHz,
CDCl3) 6 150.65, 150.48, 149.27, 147.92, 138.31, 137.89, 137.84, 137.02, 136.15,
135.14, 133.31, 132.74, 131.84, 131.33, 131.02, 130.79, 130.50, 130.49, 130.46,
130.32, 130.02, 129.08, 128.78, 128.51, 127.90, 127.81, 127.63, 127.39, 127.04,
126.56, 125.78, 125.60, 125.41, 125.07, 124.03, 123.85, 122.68, 122.18, 119.81,
119.02, 118.63, 118.46, 116.77, 35.85, 35.38, 35.24, 34.90, 32.08, 31.70, 31.65,
31.62.
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iPr-HCI, Cs,CO4
1,4-dioxane
80°C,72h
33%

To an oven dried pressure vessel was added dichlorocorannulene derivative 12 (8.2
mg, 0.01 mmol, 1 equiv), 4-t-butylphenylboronic acid 19 (15.4 mg, 0.08 mmol, 8
equiv), CsCOs; (563 mg, 0.17 mmol, 16 equiv), 1,3-bis(2,6-di-i-
propylphenyl)imidazolium chloride (1.4 mg, 3.3 upmol, 0.33 equiv) and
tris(dibenzylideneacetone)dipalladium (1.2 mg, 1.4 pmol, 0.2 equiv). The tube was
repeatedly purged with argon and anhydrous 1,4-dioxane (0.7 mL) was then added to
the solid mixture. The resulting solution was stirred at 80 °C for 72 hours before
being cooled down to room temperature. The reaction mixture was filtered through a
short pad of silica gel and washed with dichloromethane. The filtrate was
concentrated under reduced pressure and the crude residue was purified by
preparative layer chromatography (PLC) (hexane/C,H4Cl,= 4:1) to afford 25 (3.4 mg,
33%) as yellow solid: HRMS (MALDI-TOF): m/z [M]" calcd for C74Hgs 954.5159,
found 954.5213. 'TH NMR (400 MHz, CDCl3) 8 9.97 (s, 1H), 9.05 (d, J = 8.6 Hz, 1H),
8.94 (d, J=8.6 Hz, 1H), 8.87 (d, /= 1.6 Hz, 2H), 8.42 (d, /= 1.5 Hz, 1H), 8.35 (ddd,
J=14.0, 8.0, 1.9 Hz, 2H), 8.11 (d, /= 2.0 Hz, 1H), 7.93 — 7.83 (m, 3H), 7.72 (dd, J =
8.4,2.0 Hz, 1H), 7.62 (d, J=9.0 Hz, 2H), 7.45 (dd, J=11.4, 9.0 Hz, 2H), 7.24 (dd, J
=8.1,2.2 Hz, 1H), 7.17 (dd, J = 8.1, 2.0 Hz, 1H), 6.66 (dd, J = 8.1, 1.9 Hz, 1H), 6.48
(dd, J = 8.1, 1.9 Hz, 1H), 1.59 (s, 9H), 1.44 (s, 18H), 1.32 (s, 9H), 1.19 (s, 9H). °C
NMR (100 MHz, CDCl3) ¢ 150.48, 150.40, 150.38, 149.12, 147.72, 138.35, 137.83,
137.55, 137.44, 137.31, 136.56, 136.35, 134.73, 134.26, 134.17, 134.12, 132.69,
131.71, 131.61, 131.27, 131.23, 130.98, 130.85, 130.78, 130.42, 130.14, 129.80,
129.33, 129.05, 128.96, 128.13, 128.07, 128.06, 127.92, 127.84, 127.45, 127.36,
127.13, 126.42, 126.32, 126.13, 125.46, 124.76, 124.72, 124.54, 124.26, 123.77,
123.18, 122.84, 119.87, 118.16, 114.97, 35.34, 35.21, 34.87, 34.74, 31.66, 31.63,
31.61, 31.29.
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Pd,dbas
iPr-HCI, Cs,CO4
1, 4- dioxane
80°C,72h
37%

To an oven dried pressure vessel was added dichlorocorannulene derivative 16 (8.8
mg, 0.01 mmol, 1 equiv), 4-t-butylphenylboronic acid 19 (9.7 mg, 0.05 mmol, 5
equiv), CsCOs; (355 mg, 0.11 mmol, 11 equiv), 1,3-bis(2,6-di-i-
propylphenyl)imidazolium chloride (1.4 mg, 3.3 pupmol, 0.33 equiv) and
tris(dibenzylideneacetone)dipalladium (1.1 mg, 2.6 pmol, 0.2 equiv). The tube was
repeatedly purged with argon and anhydrous 1,4-dioxane (0.7 mL) was then added to
the solid mixture. The resulting solution was stirred at 80 °C for 72 hours before
being cooled down to room temperature. The reaction mixture was filtered through a
short pad of silica gel and washed with dichloromethane. The filtrate was
concentrated under reduced pressure and the crude residue was purified by
preparative layer chromatography (PLC) (hexane/C,H4Cl,= 4:1) to afford 26 (3.7 mg,
37%) as yellow solid: HRMS (MALDI-TOF): m/z [M]" calcd for CssHas 742.3594,
found 742.3648. "H NMR (400 MHz, CDCl;-40 °C) & 9.78 (d, J = 8.2 Hz, 1H), 9.27
(d, J=8.2 Hz, 1H), 8.84 (dd, /= 15.9, 9.0 Hz, 2H), 8.76 (d, J= 10.6 Hz, 2H), 8.30 (d,
J=9.8 Hz, 1H), 8.24 (s, 1H), 8.06 — 7.96 (m, 2H), 7.90 — 7.83 (m, 4H), 7.80 — 7.71
(m, 2H), 7.57 (d, J=9.1 Hz, 1H), 7.15 (d, 1H), 6.58 (d, J = 8.3 Hz, 1H), 1.39 (s, 9H),
1.24 (s, 9H). *C NMR (100 MHz, CDCls) & 150.44, 149.88, 148.19, 138.21, 138.11,
137.41, 136.77, 135.93, 135.04, 133.67, 133.51, 131.90, 131.37, 131.30, 131.21,
131.13, 130.34, 129.89, 129.67, 129.61, 129.50, 129.43, 129.23, 128.79, 128.65,
128.37, 128.17, 127.48, 127.32, 127.22, 127.08, 126.66, 126.43, 125.99, 125.95,
125.52, 124.95, 124.50, 124.27, 123.25, 119.65, 117.85, 35.34, 35.07, 34.87, 31.65,
31.63, 31.50.
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Pd,dbas
iPr-HCI, Cs,CO4
1,4-dioxane
80°C,72h
22%

To an oven dried pressure vessel was added dichlorocorannulene derivative 18 (18.0
mg, 0.02 mmol, 1 equiv), 4-z-butylphenylboronic acid 19 (30.0 mg, 0.16 mmol, 16
equiv), Cs,CO; (100.0 mg, 0.30 mmol, 30 equiv), 1,3-bis(2,6-di-i-
propylphenyl)imidazolium chloride (3.0 mg, 7.0 pmol, 0.7 equiv) and
tris(dibenzylideneacetone)dipalladium (2.0 mg, 2.2 pmol, 0.2 equiv). The tube was
repeatedly purged with argon and anhydrous 1,4-dioxane (0.7 mL) was then added to
the solid mixture. The resulting solution was stirred at 80 °C for 72 hours before
being cooled down to room temperature. The reaction mixture was filtered through a
short pad of silica gel and washed with dichloromethane. The filtrate was
concentrated under reduced pressure and the crude residue was purified by
preparative layer chromatography (PLC) (hexane/C,H4Cl,= 4:1) to afford 27 (4.9 mg,
22%) as yellow solid: HRMS (MALDI-TOF): m/z [M]" calcd for Cg,Hgo 1044.4689,
found 1044.4673. '"H NMR (400 MHz, CDCl3) & 9.58 (d, J = 8.8 Hz, 2H), 8.98 (s,
2H), 8.57 (s, 2H), 8.35 (dd, J = 7.9, 2.0 Hz, 2H), 8.01 (d, J = 8.8 Hz, 2H), 7.94 (dd, J
= 8.0, 2.0 Hz, 2H), 7.87 (dd, J= 8.7 Hz, 4H), 7.76 (d, J = 9.0 Hz, 2H), 7.54 (d, J = 8.9
Hz, 3H), 7.31 (dd, J = 8.1, 1.9 Hz, 2H), 6.72 (dd, J = 8.1, 2.0 Hz, 2H), 1.48 (s, 18H),
1.30 (s, 18H). >C NMR (100 MHz, CDCl3) & 150.51, 147.96, 139.00, 138.73, 138.19,
137.37, 136.25, 134.95, 133.68, 133.63, 132.07, 131.53, 131.39, 131.37, 131.33,
131.05, 130.92, 130.58, 130.00, 128.78, 128.72, 128.31, 127.95, 127.66, 127.51,
127.27, 126.72, 126.66, 125.64, 125.37, 124.76, 123.41, 119.31, 35.20, 34.94, 31.67,
31.55.

Solution-phase Scholl reactions:



OQO O DDQ, TfOH
Ob Q DCM. 0 °C

6

To a dry round bottom flask equipped with a magnetic stir bar compound 6 (20.0 mg,
0.024 mmol, 1 equiv) was dissolved in dry CH,Cl, (10 mL). The solution was cooled
at 0 °C and bubbled with Ar during the reaction. Afterwards, DDQ (239.7 mg, 1.056
mmol, 44 equiv) was added in one portion, followed by the addition of TfOH
dropwise (2.0 mL). The resulting mixture was stirred for 20 minutes. After that, the
mixture was quenched with H,O and was extracted with CH,Cl,. The combined
organic layers were dried over Na,SOy, filtered and concentrated under vacuum. The
crude residue was purified through flash column chromatography (hexane:CH,Cl,,

I:1).

OQO O DDQ, MeSO;H

DCM, 0 °C

”O Q 12 h

6

To a dry round bottom flask equipped with a magnetic stir bar compound 6 (10.0 mg,
0.012 mmol, 1 equiv)) was dissolved in dry CH,Cl, (9.6 ml). The solution was cooled
at 0 °C, bubbled with Ar and MeSOs;H (2.1 ml) was slowly added. Afterwards, DDQ
(13.6 mg, 0.06 mmol, 5 equiv)) was added in one portion and mixture was stirred for
12 hours at 0 °C. After that, the mixture was quenched with aqueous solution of
NaHCOj; and was extracted with CH,Cl,. The combined organic layers were dried
over Na,SOy, filtered and concentrated under vacuum. The crude residue was purified

by preparative layer chromatography (PLC) (hexane:CH,Cly, 1:1).



D
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6

To a dry round bottom flask equipped with a magnetic stir bar compound 6 (10 mg,
0.012 mmol, 1 equiv) was dissolved in dry CH,Cl, (5 ml). The solution was cooled at
-50 °C and bubbled with Ar during the reaction. Afterwards, a solution of FeCl; (78
mg, 0.48 mmol, 40 equiv) in MeNO; (2.5 mL) was added dropwise. The resulting
mixture was stirred for 15 minutes, then washed with H,O and extracted with CH,Cl,.
The combined organic layers were dried over Na,SOys, filtered and concentrated under

vacuum. The crude residue was purified through column chromatography

(hexane:CH,Cl, = 9:1).

FeCls

DCM, MeNO,

-50 °C, 15 min

Supplementary Table
Supplementary Table 1. Bowl-depth for the prepared compounds.
Compound Bowl-depth
4 0.851 A
6 0.811 A
7 0.923 A
10 0.809 A
15 0.856 A
17 (M) 0.880, 0.833 A
17 (P) 0.882, 0.800 A
20 0.959 A
22 1.005 A
23 1.005 A
24 0.899 A
25 1.012 A
26 0.947 A
27 0.908 A




Supplementary Figures

-

Supplementary Figure 1. X-Ray crystal structure of 4. Thermal ellipsoids were scaled
at 50% probability level. Top view (top left), side view (top right); packing structure

(bottom), tert-butyl groups and hydrogen atoms were omitted for clarity.



Supplementary Figure 2. X-Ray crystal structure of 6. Thermal ellipsoids were scaled
at 50% probability level. Top view (top left), side view (top right); packing structure

(bottom), tert-butyl groups and hydrogen atoms were omitted for clarity.

Supplementary Figure 3. X-Ray crystal structure of 10. Thermal ellipsoids were

scaled at 50% probability level. Top view (top left), side view (top right); packing

structure (bottom), fert-butyl groups and hydrogen atoms were omitted for clarity.



Supplementary Figure 4. X-Ray crystal structure of 15. Thermal ellipsoids were
scaled at 50% probability level. Top view (top left), side view (top right); packing

structure (bottom), fert-butyl groups and hydrogen atoms were omitted for clarity.

Supplementary Figure 5. X-Ray crystal structure of 17. Thermal ellipsoids were
scaled at 50% probability level. Top view (top left), side view (top right); packing

structure (bottom), fert-butyl groups and hydrogen atoms were omitted for clarity.



Supplementary Figure 6. NICS values (in ppm) are shown in the optimized structures
for 4’ and 16’. Negative (aromatic) values are given in blue whereas positive (anti-

aromatic) values are given in red.
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Supplementary Figure 7. A typical '"H NMR from crude solution-phase Scholl

reaction mixture involving compound 6 as a starting material.
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Supplementary Figure 8. The effect of functionalization on the absorption properties

of the nanographenes. Partial chemical structures of 20, 22, and 23 are shown.



Supplementary Figure 9. X-Ray crystal structure of 24. Thermal ellipsoids were

scaled at 50% probability level. Top view (top left), side view (top right); packing

structure (bottom), fert-butyl groups and hydrogen atoms were omitted for clarity.

1.0 4

0.4 4
0.8 4

0.6

0.2 4
0.4 4

€ (10°M'cm™)
Intensity (a.u.)

0.2 4

0.0 T T T T T T T 0.0 T T -+ T -+ T - T -+ T A
300 350 400 450 500 550 600 650 700 400 450 500 550 600 650 700

Wavelength (nm) Wavelength (nm)
Supplementary Figure 10. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 7.
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Supplementary Figure 11. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 11.
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Supplementary Figure 12. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 12.
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Supplementary Figure 13. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 16.
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Supplementary Figure 14. UV-vis (dichloromethane; ¢ = 10> mol L") (left) and

emission spectra (dichloromethane) (right) of 18.
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Supplementary Figure 15. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 20.
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Supplementary Figure 16. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 21.
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Supplementary Figure 17. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 22.
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Supplementary Figure 18. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 23.
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Supplementary Figure 19. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 24.
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Supplementary Figure 20. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 25.
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Supplementary Figure 21. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 26.
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Supplementary Figure 22. UV-vis (dichloromethane; ¢ = 10~ mol L") (left) and

emission spectra (dichloromethane) (right) of 27.
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Supplementary Figure 23. Computed LUMO (right) and HOMO (left) for 7’ (top),
18’ (middle), and 21’ (bottom).
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Supplementary Figure 24. Cyclic voltammograms (left panel) and square-wave
voltammograms (right panel) were measured at room temperature in dry, degassed
dichloromethane with n-BusNPFs (0.1 M) as the supporting electrolyte at a 1 mm
diameter planar glassy carbon electrode under an argon atmosphere. CVs were
measured at a scan rate of 0.1 Vs~ and SWVs were recorded with a pulse period (1)

= 25 Hz, a potential step =2 mV and a pulse amplitude =20 mV.
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Supplementary Figure 25. Cyclic voltammograms (left panel) and square-wave
voltammograms (right panel) were measured at room temperature in dry, degassed
dichloromethane with n-BusNPFs (0.1 M) as the supporting electrolyte at a 1 mm
diameter planar glassy carbon electrode under an argon atmosphere. CVs were
measured at a scan rate of 0.1 Vs~ and SWVs were recorded with a pulse period (1)

= 25 Hz, a potential step =2 mV and a pulse amplitude =20 mV.
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Supplementary Figure 26. Cyclic voltammograms (left panel) and square-wave
voltammograms (right panel) were measured at room temperature in dry, degassed
dichloromethane with n-BusNPFs (0.1 M) as the supporting electrolyte at a 1 mm
diameter planar glassy carbon electrode under an argon atmosphere. CVs were
measured at a scan rate of 0.1 Vs~ and SWVs were recorded with a pulse period (1)

= 25 Hz, a potential step =2 mV and a pulse amplitude =20 mV.
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Supplementary Figure 27. Cyclic voltammograms (left panel) and square-wave
voltammograms (right panel) were measured at room temperature in dry, degassed
dichloromethane with n-BusNPFs (0.1 M) as the supporting electrolyte at a 1 mm
diameter planar glassy carbon electrode under an argon atmosphere. CVs were
measured at a scan rate of 0.1 Vs~ and SWVs were recorded with a pulse period (1)

= 25 Hz, a potential step =2 mV and a pulse amplitude =20 mV.
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Supplementary Figure 28. MALDI/TOF (HRMS) mass spectrum of 3.
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Supplementary Figure 29. MALDI/TOF (HRMS) mass spectrum of 4.

568

Isotope Match Score

0.994338

569

57

100



100

4700 Reflector Spec #1 MC[BP =2828.5,44983]

828.4661

829.4729

90 ]
80|
70 Q
2 60 g
P o 2
= 40
30 3
10] N e N
8o 8282 820.4 830.6 8318 833.
Mass (m/z)
ISO:C64 H60
100 <
90 | 2
80 | 3
70 ] ®
2 60
= 404 g
30 § o
20 E =)
10 /\ 2 g
0 AN _®
821.0 8282 8204 830.6 838 833
Mass (m/z)
Index Input m/z Calc. Mass Error (mDa) Error (ppm) DBE Formula Isotope Match Score
1 828.46606 828.46895 -2.8938 -3.4930 35.00 C64 H60 0.989619

Supplementary Figure 30. MALDI/TOF (HRMS) mass spectrum of 6.
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Supplementary Figure 31. MALDI/TOF (HRMS) mass spectrum of 7.
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Supplementary Figure 32. MALDI/TOF (HRMS) mass spectrum of 9.
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Supplementary Figure 33. MALDI/TOF (HRMS) mass spectrum of 10.
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Supplementary Figure 34. MALDI/TOF (HRMS) mass spectrum of 11.
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Supplementary Figure 35. MALDI/TOF (HRMS) mass spectrum of 12.
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Supplementary Figure 36. MALDI/TOF (HRMS) mass spectrum of 15.
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Supplementary Figure 37. MALDI/TOF (HRMS) mass spectrum of 16.
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Supplementary Figure 38. MALDI/TOF (HRMS) mass spectrum of 17.
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Supplementary Figure 39. MALDI/TOF (HRMS) mass spectrum of 18.
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Supplementary Figure 40. MALDI/TOF (HRMS) mass spectrum of 20.
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Supplementary Figure 41. MALDI/TOF (HRMS) mass spectrum of 21.
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Supplementary Figure 42. MALDI/TOF (HRMS) mass spectrum of 22.
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Supplementary Figure 43. MALDI/TOF (HRMS) mass spectrum of 23.
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Supplementary Figure 44. MALDI/TOF (HRMS) mass spectrum of 24.
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Supplementary Figure 45. MALDI/TOF (HRMS) mass spectrum of 25.
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Supplementary Figure 46. MALDI/TOF (HRMS) mass spectrum of 26.
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Supplementary Figure 47. MALDI/TOF (HRMS) mass spectrum of 27
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Supplementary Figure 48. NMR (400 MHz) of compound 3 in deuterated chloroform at room temperature.
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Supplementary Figure 49. NMR (101 MHz) of compound 3 in deuterated chloroform at room temperature.
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Supplementary Figure 50. NMR (400 MHz) of compound 4 in deuterated chloroform at room temperature.
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Supplementary Figure 51. NMR (101 MHz) of compound 4 in deuterated chloroform at room temperature.
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Supplementary Figure 52. NMR (400 MHz) of compound 6 in deuterated chloroform at room temperature.
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Supplementary Figure 53. NMR (101 MHz) of compound 6 in deuterated chloroform at room temperature.
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Supplementary Figure 55. NMR (101 MHz) of compound 7 in deuterated chloroform at room temperature.
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Supplementary Figure 58. NMR (400 MHz) of compound 9 in deuterated chloroform at room temperature.
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Supplementary Figure 59. NMR (101 MHz) of compound 9 in deuterated chloroform at room temperature.
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Supplementary Figure 61. NMR (101 MHz) of compound 12 in deuterated chloroform at room temperature.
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Supplementary Figure 63. NMR (100 MHz) of compound 11 in deuterated dichloromethane at room temperature.
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Supplementary Figure 65. NMR (101 MHz) of compound 15 in deuterated chloroform at room temperature.
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Supplementary Figure 67. NMR (101 MHz) of compound 16 in deuterated chloroform at room temperature.
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Supplementary Figure 68. NMR (400 MHz) of compound 17 in deuterated chloroform at room temperature.
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Supplementary Figure 69. NMR (101 MHz) of compound 17 in deuterated chloroform at room temperature.
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Supplementary Figure 70. NMR (400 MHz) of compound 18 in deuterated chloroform at room temperature.
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Supplementary Figure 71. NMR (100 MHz) of compound 18 in deuterated 1,1,2,2-tetrachloroethane at room temperature.
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Supplementary Figure 72. NMR (400 MHz) of compound 20 in deuterated chloroform at room temperature.
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Supplementary Figure 74. NMR (400 MHz) of compound 21 in deuterated chloroform at room temperature.
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Supplementary Figure 75. NMR (101 MHz) of compound 21 in deuterated chloroform at room temperature.
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Supplementary Figure 76. NMR (400 MHz) of compound 22 in deuterated chloroform at room temperature.
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Supplementary Figure 77. NMR (400 MHz) of compound 23 in deuterated chloroform at room temperature.
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Supplementary Figure 78. NMR (100 MHz) of compound 23 in deuterated chloroform at room temperature.
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Supplementary Figure 79. NMR (400 MHz) of compound 24 in deuterated chloroform at 27 °C.
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Supplementary Figure 80. NMR (400 MHz) of compound 24 in deuterated chloroform at -40 °C.



12911
or'8LL
€98L1
20641

8L'zeL
89221
S8'ECh
€0'vZL
L0621
sz
09521
8L'STL
95'9ZL
v0'L2L
6€°L2L
€9°'22L
18L21
06221
[3R:747
81821
80621
200EL
ZE0EL
9¥'0EL
6v°0EL
05°0€L
6L0EL
zolel
EELEL
veLEL
L2EL
LEEEL

PLGELE
SL9EL
20LEL~
Yo LELF
68'EL
te'gel’

25 20 15 10

30

40

190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 5
f1 (ppm)

0 195

215 210 205 200

Supplementary Figure 81. NMR (100 MHz) of compound 24 in deuterated chloroform at room temperature.
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Supplementary Figure 82. NMR (400 MHz) of compound 25 in deuterated chloroform at room temperature.
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Supplementary Figure 83. NMR (100 MHz) of compound 25 in deuterated chloroform at room temperature.
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Supplementary Figure 84. NMR (400 MHz) of compound 26 in deuterated chloroform at 27 °C.
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Supplementary Figure 86. NMR (100 MHz) of compound 26 in deuterated chloroform at room temperature.
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Supplementary Figure 87. NMR (400 MHz) of compound 27 in deuterated chloroform at room temperature.
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Supplementary Figure 88. NMR (100 MHz) of compound 27 in deuterated chloroform at room temperature.



Computational Details
All the calculations reported in this paper were obtained with the GAUSSIAN 09
suite of programs’. Electron correlation was partially taken into account using the
B3LYP® functional in conjuction with the D3 dispersion correction suggested by
Grimme et al.* and the double-C quality plus polarization functions def2-SVP® basis
set for all atoms. All species were characterized by frequency calculations®, and have
positive definite Hessian matrices. This level is denoted B3LYP-D3/def2-SVP, which
was proven to provide good results for strongly related systems’. Calculations of the
absorption spectrum were accomplished using time-dependent density functional
theory (TD-DFT)® at the B3LYP-D3/def2-SVP level using the optimized geometries.
The assignment of the excitation energies to the experimental bands was performed
on the basis of the energy values and oscillator strengths. The B3LYP Hamiltonian
was chosen because it was proven to provide reasonable UV-vis spectra for a variety
of chromophores’.
The aromaticity of the considered species has been assessed by the computation of the
NICS'" values computed using the gauge invariant atomic orbital (GIAO) method'' at
the same DFT level. Ring currents were computed by means of the the Anisotropy of
the Induced Current Density (AICD) method .
The condensed Fukui functions (f;") were obtained according to eq 1:

Ji = qi(N) = q(N-1) (eq. 1)
where g, are the atomic charges at the kth atomic site and gx(N) and gi(N-1) are the
electron populations on atom k for the N and N-I electron species”>. NBO atomic
charges were used in the calculation of f;” by using the NBO6.0 program'* at the same

DFT level.
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