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General

All reactions dealing with air- or moisture-sensitive compounds were carried out by standard
Schlenk techniques in a dry reaction vessel under nitrogen. Flash silica gel column
chromatography was performed on silica gel (particle size 0.040—0.063 mm). Size exclusion
column chromatography was performed with Bio-Beads S-X3 using dichloromethane and
methanol (9/1; v/v ratio) as eluent. Recycling gel permeation chromatography (GPC) was
performed with a JAI LaboAce setup with three PLgel Prep columns from Agilent Technologies
(CHCI3/MeOH; v/v; 9/1). Proton nuclear magnetic resonance (\H NMR) and carbon nuclear
magnetic resonance (*C NMR) spectra were recorded on Bruker Avance III HD 400 and 600
MHz spectrometers. Chemical shift data for protons are reported in parts per million (ppm, &
scale) downfield from tetramethylsilane, and referenced internally to the residual proton in the
solvent (CDCl3: & 7.26 ppm, CD2Cl2: & 5.32 ppm). Chemical shift data for carbons are reported
in parts per million (ppm, é scale) downfield from tetramethylsilane, and referenced internally
to the carbon resonance in the solvent (CDCls: 6 77.00 ppm, CD2Cl2: 8 53.84 ppm, 1,1,2,2-
tetrachloroethane-d>: & 73.78 ppm). The data are presented as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet and/or multiple
resonances, br = broad), coupling constant in Hertz (Hz), and integration. Mass spectra were
acquired on a microTOF focus instrument (Bruker Daltronik GmbH) for high-resolution ESI
and ASAP TOF measurements. UV/Vis absorption spectra were recorded on JASCO V-770 or
-670 spectrometers. Fluorescence spectra and lifetime measurements were recorded with an
Edinburgh Instruments FLS980 spectrometer. Fluorescence quantum yields were measured
using the relative method. Lifetimes were measured using EPL picosecond pulsed diode laser
(404 nm) as a light source. The diffraction images for X-ray crystallographic analysis were
collected on a Bruker D8 Quest Kappa diffractometer with a Photon II CMOS detector and
multi-layered mirror monochromated Cu Ka radiation. The positional and thermal parameters
were refined by the full-matrix least-squares method using SHELXL-2018/3 program.!
Theoretical calculations were performed by Gaussian 16 program? using B3LYP/6-31G(d)
level of theory. Optimized ground state geometries were examined by frequency analysis to
possess no negative frequency. Mercury® was used for visualization of crystallographic data.
Unless otherwise noted, materials were purchased from TCI, Aldrich Inc., and other
commercial suppliers and used after appropriate purification before use. [(Pd2dba3)]-CHCl3,*
4,5-dibromoacenaphthene (4),> 4,4,5,5-tetramethyl-2-(phenanthren-1-yl)-1,3,2-dioxaborolane
(2b),% 4,4,5,5-tetramethyl-2-(pyren-1-yl)-1,3,2-dioxaborolane (2¢),” 2-(corannulenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane  (2e),” and 2-(1,2-dihydroacenaphthylen-5-yl)-4.,4,5,5-
tetramethyl-1,3,2-dioxaborolane (2f)® were prepared using literature procedures.
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Optimization of reaction conditions

Table S1. Optimization of reaction conditions for 1,8-dibromonaphthalene 1.
#_k [Pdy(dba)3]-:CHCI3 (10 mol %)
ligand (40 mol %) OO
‘O 050 Cs,CO5 (3.0 equiv)
+
~ o]
B Br OO 1-CINaph, 160 °C, 16h OO

1 2a 3a
Entry Ligand Temperature (°C) Solvent Conc (M) NMR yield (%)*
1 SPhos 160 1-CINaph 0.03 1
24 PPhs 160 1-CINaph 0.03 76/ 72¢
3 P(o-tolyl); 160 1-CINaph 0.03 10
4¢ P(m-tolyl); 160 1-CINaph 0.03 81/79¢
5¢ P(p-tolyl); 160 1-CINaph 0.03 78/ 74¢
6 P(:Bu);-HBF4 160 1-CINaph 0.03 6
7 IPr-HCI 160 1-CINaph 0.03 6
8 PCy;-HBF4 160 1-CINaph 0.03 49¢
9 P(m-tolyl); 110 1-CINaph 0.03 2
104 P(m-tolyl); 160 1-MeNaph 0.03 8

“1 (0.04 mmol), 2a (1.1 equiv), [Pdx(dba);]-CHCl; (10 mol %), ligand (40 mol %), Cs>CO3 (3.0 equiv), solvent,
160 °C, 16 h. > NMR yield using 1,1,2,2-tetrachloroethane as an internal standard. ¢ Isolated yield. ¢ Anhydrous
conditions. 1-CINaph: 1-chloronaphthalene, SPhos: 2-dicyclohexylphosphino-2’,6'-dimethoxybiphenyl, P(o-
tolyl)s: tri(o-tolyl)phosphine, P(m-tolyl)s: tri(m-tolyl)phosphine, P(p-tolyl);: tri(p-tolyl)phosphine, PCys:
tricyclohexylphosphine, P(+-Bu)s: tri(tertbutyl) phosphine, IPr: 1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene.
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Table S2. Optimization of reaction conditions for 5,6-dibromo-1,2-dihydroacenaphthylene 4.

j_% Catalyst
. "B’ Base (3.0 equiv)

-
OO Solvent
Temperature
Br Br P (M OO

16 h
4 2a 5a
Entry* Catalyst (equiv) Solvent Base Conc. [M] T|[°C] Yield (%)*
1 Pd,(dba);-CHCl3 (0.1) 1-CINaph Cs2COs3 0.032 160 6
/PCy3-HBF4(0.4)
2 Pd,(dba);-CHCI3(0.1) 1-CINaph Cs:COs3 0.032 160 16
/PPh; (0.4)

3 Pd(PPhs)4(0.2) 1-CINaph Cs:COs 0.032 160 7
4 Pd(PPh3)>Cl»(0.2) 1-CINaph Cs,CO; 0.032 160 48
5 Pd(dppf)Cl, (0.2) 1-CINaph Cs:COs3 0.032 160 6
6 Pd(dppf)Cl»(0.2) 1-CINaph Cs:COs3 0.032 120 33
7 Pd(PCy;).Cl> (0.2) 1-CINaph Cs2CO; 0.032 160 27
8 Pd(PPh;)Cl» (0.2) mesitylene Cs2COs3 0.032 160 46
9 Pd(PCy3):Cl» (0.2) mesitylene Cs2COs3 0.032 160 45
10 Pd(PPh3):Cl: (0.2) mesitylene Cs:C0; 0.032 120 45
11 Pd(PPh;),Cl, (0.2) mesitylene Cs2COs 0.032 90 0
12 Pd(PCys3).Cl, (0.2) mesitylene Cs2COs 0.032 90 0
13 Pd(PPh;)>Cl» (0.2) toluene/water® Cs:COs3 0.032 120 24
14 Pd(PPh;)>Cl» (0.2) AcOH Ag0 0.032 120 0
15 Pd(PPh;),Cl> (0.2) DMF Cs2CO; 0.032 120 10
16 Pd(PPh3)>Cl, (0.2) cis-decalin Cs2COs3 0.032 120 13
17 Pd(PPhs3),Cl, (0.2) mesitylene KOAc 0.032 120 18
18 Pd(PPhs3),Cl,(0.2) mesitylene K5PO4 0.032 120 26
19 Pd(PPh;),Cl; (0.2) mesitylene ‘BuOK 0.032 120 23
20 Pd(PPh;),Cl, (0.1) mesitylene Cs2CO3 0.032 120 34
21 Pd(PPh3),Cl, (0.05) mesitylene Cs:COs3 0.032 120 38
22 Pd(PPh;)>Cl» (0.2) mesitylene Cs:COs3 0.0064 120 30
23 Pd(PPh3)>Cl, (0.2) mesitylene Cs2COs3 0.064 120 12
24 Pd(PPh3)Cl, (0.2) mesitylene Cs2COs3 0.128 120 5
25 Pd(PPh;),Cl, (0.2) mesitylene Cs2CO3 0.32 120 6

¢ All reactions in tightly sealed vials, reaction time: 16 h; 0.032 mmol (10 mg) of 4, 1.1 equiv of 2a. > NMR yield
determined using 1,1,2,2-tetrachloroethane as an internal standard. ¢ A volume ratio of 10 to 1. 1-CINaph: 1-
chloronaphthalene. dppf: 1,1'-Bis(diphenylphosphino)ferrocene, dba: dibenzylideneacetone.
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Synthesis

General procedure for the coupling reaction between arylboronic acid (pinacol)ester and
1,8-dibromonaphthalene.

A Schlenk tube was charged with arylboronic acid (pinacol)ester (0.040 mmol), 1,8-
dibromonaphthalene (22.7 mg, 0.044 mmol), tris(dibenzylideneacetone)dipalladium(0)-
chloroform adduct (4.1 mg, 0.0040 mmol), tricyclohexylphosphine tetrafluoroborate (5.9 mg,
0.016 mmol) P(m-tolyl)s (0.016 mmol), caesium carbonate (39 mg, 0.12 mmol), and 1-
chloronaphthalene (1.2 mL) under an inert atmosphere at room temperature. The reaction
mixture was then stirred at 160 °C for 16 h. After being cooled down to room temperature,
cyclohexane (3 mL) was added, and the mixture was further purified by silica-gel column
chromatography first using cyclohexane as eluent to remove 1-chloronaphthalene and then
cyclohexane/dichloromethane mixture (9:1) to collect fractions containing the desired product.
The residue was washed with methanol/H20 (v/v; 1/1) to yield the products as yellow to brown
solids.

Perylene (3a).

Silica-gel column chromatography (cyclohexane/CH2Clz; v/v; 1/0 to 9/1). Yield: 8.0 mg (79%),
yellow solid. Analytical data are in accordance with those reported in the literature.’

Benzo|[b]perylene (3b).

Silica-gel column chromatography (cyclohexane/CH2Clz; v/v; 1/0 to 9/1). Yield: 9.9 mg (83%),
brown solid.

m.p. 233-265 °C

"H NMR (400 MHz, CDCls, 298 K): 6 8.57 (dd, J = 7.6, 2.3 Hz, 2H), 8.44 (s, 1H), 8.33 (ddd,
J=17.7,3.1,0.8 Hz, 2H), 8.21 (dd, J = 7.6, 0.8 Hz, 1H), 7.89 (m, 1H), 7.72 (t, /= 8.3 Hz, 2H),
7.67 (t,J=28.0 Hz, 1H), 7.59 (m, 2H), 7.53 (t,J= 6.9 Hz, 1H), 7.50 (t, /= 6.9 Hz, 1H).

BC NMR (101 MHz, CDCl3, 298 K): 6 134.7, 132.3, 131.5, 131.4, 131.2, 131.1, 130.2, 129.4,
129.1, 128.5,128.0, 127.9, 127.6, 127.2, 127.1, 126.9, 126.7, 126.6, 122.9, 122.7, 121.4, 121.2,
120.6, 120.5.

HRMS (ESI") Calcd for C24Hi4™ [M]": 302.1090. Found: 302.1095.
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Naphtho[8,1,2-bcd]perylene (3c¢).

Silica-gel column chromatography (cyclohexane/CH2Clz; v/v; 1/0 to 9/1). Yield: 10.8 mg
(84%), brown solid.

m.p. 267-280 °C

'H NMR (400 MHz, CDCl3, 298 K): § 8.77 (s, 1H), 8.71 (d, J = 8.5 Hz, 1H), 8.50 (dd, J=17.5,
0.9 Hz, 1H), 8.34 (dd, J="7.3, 0.5 Hz, 1H), 8.19 (d, /= 8.3, 1H), 8.14 (d, /= 7.4 Hz, 1H), 8.07
(dd, J=17.6, 1.0 Hz, 1H), 8.02 (s, 1H), 7.94 (t, /= 7.6 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.73
(d, J=8.1 Hz, 1H), 7.60 (t, J = 7.8 Hz, 1H), 7.55 (t, J = 7.8 Hz, 1H).

BCNMR (101 MHz, C2D2Cls, 353 K) § 138.1, 135.1, 134.9, 134.8, 134.5, 134.1, 133.6, 132.1,
131.8,131.4,131.2, 130.6, 130.5, 130.0, 129.9, 129.8, 129.5, 129.3, 128.7, 128.6, 128.4, 128.1,
124.2,124.1, 123.9 (two overlapped CH signals).

HRMS (ESI") Calcd for C26Hi4™ [M]": 326.1090. Found: 326.1093.

Phenaleno[1,2,3-de]quinolone (3d).

Silica-gel column chromatography (cyclohexane/CH2Clz; v/v; 9/1 to 0/1). Yield: 5.0 mg (50%),
brown solid.

m.p. 256-261 °C

'H NMR (400 MHz, CDCl3, 298 K): J 8.85 (d, J = 4.8, 1H), 8.30 (d, /= 7.4 Hz, 1H), 8.26 (d,
J=17.4Hz, 1H), 8.21 (d, J= 7.5 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 4.8 Hz, 1H),
7.84 (d, J= 8.1 Hz, 1H), 7.75 (d, J= 8.1 Hz, 1H), 7.71 (t, J = 7.9 Hz, 1H), 7.54 (t, J = 7.8 Hz,
1H).

3C NMR (101 MHz, CDCl3, 298 K): § 151.1, 149.9, 139.4, 134.6, 131.5, 130.9, 130.3, 129.9,
128.8, 128.7, 128.6, 128.5, 127.1, 126.6, 124.2, 122.5, 121.6, 120.1, 113.4.

HRMS (ESI") Calcd for CioHi2N" [M + H]": 254.0964. Found: 254.0962.
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Benzo|4,5]fluoreno|1,9,8-bcde]perylene (3e).

Silica-gel column chromatography (cyclohexane/CH2Clz; v/v; 9/1to 0/1). Yield: 1.8 mg (15%),
yellow solid.

m.p. 286-302 °C

'"H NMR (400 MHz, CDCls, 298 K): § 8.44 (dd, J = 7.4, 1.1, 2H), 8.29 (s, 2H), 7.86 (d, J =
8.8, 2H), 7.83 (dd, J =8.4,0.9,2H), 7.82 (d, J = 8.8, 1H), 7.8 (s, 2H), 7.62 (t, J = 7.8, 2H).
3C NMR (100 MHz, CDCl3, 298 K): § 137.5, 136.2, 136.1, 134.8, 134.3, 133.0, 131.3, 131.3,
129.3, 129.1, 128.4, 127.7 (two overlapped CH signals), 127.0, 126.5, 122.2, 120.0.

HRMS (ESI") Calcd for CsoH14™ [M]": 374.1090. Found: 374.1086.
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General procedure for the coupling reaction between arylboronic acid (pinacol)ester and
5,6-dibromo-1,2-dihydroacenaphthylene

5,6-Dibromo-1,2-dihydroacenaphthylene (4, 100 mg, 1 equiv), boronic acid (pianocol)ester
(1.1 equiv), Pd(PPh3)2Cl2 (45 mg, 20 mol %) and Cs2COs3 (313 mg, 3.0 equiv) were placed in a
screw-sealed vial with PTFE liner and dissolved in dry mesitylene (10 mL) (concentration of
5,6-dibromo-1,2-dihydroacenaphthylene 4 = 0.032 M ). The reaction mixture was purged with
N2 and vigorously stirred at 120 °C for a given time. After reaction is completed the solvent
was distilled off under reduced pressure and the crude mixture was purified.

1,2-Dihydrocyclopenta|cd]perylene (5a)

According to the general procedure, the reaction mixture was stirred at 120 °C for 2 days.
Purification was performed by a short Al2O3 column chromatography (neutral, Brockmann
grade I, CH2Cl2). The crude product was washed with MeOH and hexane and dried under
reduced pressure. Orange solid, yield: 55% (49 mg, 0.176 mmol).

Isolated yields and reaction times for other scales of the reaction:

Reaction with 300 mg (0.962 mmol) of 4: reaction time; 3 d, yield; 155 mg, 0.557 mmol, 58%.
Reaction with 1000 mg (3.21 mmol) of 4: reaction time; 5 d, yield; 332 mg, 1.19 mmol, 37%.
m.p. 259-265 °C.

"H NMR (400 MHz, CD2Cl2, 298 K) § 8.09 (dd, J = 7.4, 1.0 Hz, 2H), 8.06 (d, J = 7.4 Hz, 2H),
7.62 (dd, J=8.2,0.9 Hz, 2H), 7.43 (dd, J=8.2, 7.4 Hz, 2H), 7.29 (d, /= 7.5 Hz, 2H), 3.39 (s,
2H).

BC NMR (101 MHz, CD2Clz, 298 K) & 146.4, 140.6, 135.8, 131.8, 130.0, 128.1, 127.6, 127.1,
126.8, 121.6, 120.9, 119.6, 31.1.

HRMS (ASAP") Calcd for C22His™ [M+H]": 279.1168. Found: 279.1160.

1,2-Dihydrobenzo[b]cyclopenta[/m]perylene (Sb)

According to the general procedure, the reaction mixture was stirred at 120 °C for 2 days.
Purification was performed by silica-gel column chromatography (hexane, then CH2Cl), size
exclusion chromatography (BioBeads S-X3, CH:Cl2/methanol; v/v; 9/1), and GPC
(CHClIs/methanol; v/v; 9/1). Yellow solid, yield: 7% (8 mg, 0.024 mmol).
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m.p. 241-246 °C
'H NMR (400 MHz, CDCls, 298 K) & 8.61 — 8.53 (m, 2H), 8.39 (s, 1H), 8.29 (dd, J= 7.6, 1.1
Hz, 1H), 8.26 (d, J = 7.5 Hz, 1H), 8.11 (d, J = 7.4 Hz, 1H), 7.91-7.85 (m, 1H), 7.66 (dd, J =
8.2, 7.6 Hz, 1H), 7.60-7.54 (m, 2H), 7.37 (d, J= 7.5 Hz, 1H), 7.32 (d, J= 7.4 Hz, 1H), 3.43 (s,
4H).

3C NMR (101 MHz, CDCls, 298 K) & 145.9, 140.2, 132.3, 132.1, 131.7, 130.0, 129.6, 128.7,
128.4,127.8,127.7,127.1,126.9, 126.6, 126.4, 122.9, 122.3,122.1, 121.5, 121.3, 120.7, 120.6,
120.4, 119.7, 30.9, 30.8.

HRMS (ASAP") Calcd for C26H17" [M+H]": 329.1325. Found: 329.1315.

1,2-Dihydrocyclopenta[/m|naphtho[8,1,2-bcd]perylene (5¢)

According to the general procedure, the reaction mixture was stirred at 120 °C for 2 days.
Purification was first performed by a short Al2O3 column chromatography (neutral, Brockmann
grade I, CH2Cl2). The resulting solid was washed with MeOH and hexane and dried under
reduced pressure. Further purification by size exclusion chromatography (BioBeads S-X3,
CH2Cl2/methanol; v/v; 9/1) yielded Sc as an orange solid, yield: 18% (20 mg, 0.057 mmol).
m.p. 265-268 °C

"H NMR (400 MHz, CDCls, 298 K) & 8.66 (s, 1H), 8.64 (d, J = 8.4 Hz, 1H), 8.37 (d,J=7.5
Hz, 1H), 8.21 (d,J=7.5 Hz, 1H), 8.15 (d, /= 8.3 Hz, 1H), 8.08 (d,J=7.6 Hz, 1H), 8.03 - 7.95
(m, 3H), 7.90 (t, /= 7.7 Hz, 1H), 7.41 (d, J = 7.4 Hz, 1H), 7.35 (d, J = 7.4 Hz, 1H), 3.45 (s,
4H).

13C NMR spectrum was not recorded due to low solubility.

HRMS (ASAP") Calcd for CasHi7" [M+H]": 353.1325. Found: 353.1318.

1,2-dihydrocyclopenta|6,7]phenaleno[1,2,3-de]quinoline (5d)

According to the general procedure, the reaction mixture was stirred at 120 °C for 16 h.
Purification was first performed by silica gel column chromatography (hexane, then CH2Cla,
then CH2Clz/acetone (v/v; 95/5)). The resulting material was finally purified by size exclusion
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chromatography (BioBeads S-X3, CH2Clz/methanol; v/v; 9/1). Yellow solid, yield: 25%
(22 mg, 0.079 mmol).

m.p. decomposition over 290 °C

"H NMR (400 MHz, CDCls, 298 K) & 8.77 (d, J = 4.9 Hz, 1H), 8.16 (d, J = 7.4 Hz, 1H), 8.11
(t,J=7.4 Hz, 2H), 7.89 (d, /= 8.4 Hz, 1H), 7.79 (d, /J=4.9 Hz, 1H), 7.67 (dd, /= 8.4, 7.5 Hz,
1H), 7.34 (dd, J=7.4, 1.1 Hz, 2H), 3.42 (s, 4H).

B3C NMR (101 MHz, CDCls, 298 K) § 150.5, 150.4, 149.5, 146.8, 145.2, 140.0, 131.6, 129.7,
127.7, 126.9, 126.5, 125.1, 125.0, 123.9, 122.6, 120.9, 120.6, 119.0, 112.4, 31.1, 30.8.

HRMS (ASAP") Caled for C21Hi4N" [M+H]™: 280.1121. Found: 280.1112.

10,11-Dihydrobenzo|4,5]fluoreno[1,9,8-bcde]cyclopenta[/m]perylen-9-ide (Se)

According to the general procedure, the reaction mixture was stirred at 120 °C for 2 days.
Purification was first performed by a short Al2O3 column chromatography (neutral, Brockmann
grade I, CH2Cl2). The resulting solid washed with MeOH and hexane and dried under reduced
pressure. Further purification by size exclusion chromatography (BioBeads S-X3,
CH:2Cl2/methanol; v/v; 9/1) yielded Se as an orange solid, yield: 57% (73 mg, 0.182 mmol).
m.p. 275-286 °C

"H NMR (400 MHz, CDCl3, 298 K) 6 8.4 (d, J = 7.4 Hz, 2H), 8.2 (s, 2H), 7.9 (d, J = 8.8 Hz,
2H), 7.8 (d, J= 8.8 Hz, 2H), 7.8 (s, 2H), 7.5 (d, J = 7.4 Hz, 2H), 3.5 (s, 4H).

3C NMR (101 MHz, CDCl3, 298 K) & 147.2, 137.4, 135.6, 134.5, 132.8 131.1, 128.4, 128.0,
127.7,127.6, 127.4,127.2, 127.1, 126.8, 123.2, 120.5, 118.8, 30.8.

HRMS (ASAP") Caled for C2Hi7" [M+H]": 401.1325. Found: 401.1316.

1,2,7,8-Tetrahydrodicyclopenta|cd,/m]perylene (5f)

According to the general procedure, the reaction mixture was stirred at 120 °C for 2 days.
Purification was performed by Al203 column chromatography (neutral, Brockmann grade 1,
CH2Cl2) and washing with MeOH and hexane. Red-orange solid, yield: 26% (25 mg,
0.082 mmol).

Spectroscopic data were in accordance with those in the literature.’
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Optical properties
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Figure S1. Absorption and emission spectra of 3b (CH2Clz, rt, excitation: 400 nm).
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Figure S2. Absorption and emission spectra of 3¢ (CH2Cly, rt, excitation: 430 nm).
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Figure S3. Absorption and emission spectra of 3d (CH2Cly, rt, excitation: 400 nm).
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Figure S4. Absorption and emission spectra of 3e (CH2Cl, rt, excitation: 400 nm).
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Figure S5. Absorption and emission spectra of 5a (CH2Clz, rt, excitation: 400 nm).
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Figure S6. Absorption and emission spectra of Sb (CH2Cly, rt, excitation: 430 nm).
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Figure S7. Absorption and emission spectra of S¢ (CH2Cl, rt, excitation: 450 nm).
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Figure S8. Absorption and emission spectra of 5d (CH2Cly, rt, excitation: 400 nm).
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Figure S9. Absorption and emission spectra of Se (CH2Cl, rt, excitation: 400 nm).
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Figure S10. Absorption and emission spectra of 5f (CH2Cly, rt, excitation: 400 nm).
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X-Ray crystallography

Table S3. Details of X-ray crystallography experiments.

3b
2022133

Crystal data
CCDC number
Chemical formula
M,

Crystal system, space

group
Temperature (K)
a, b, c(A)

B

V(A%

VA

Radiation type

p (mm)

Crystal size (mm)

Diffractometer

Absorption correction

T min, T max

No. of measured,
independent and
observed [ > 26(])]
reflections

Rint
(sin /A)max (A7)

R[F? >

26(F?)], wR(F?), S
No. of reflections
No. of parameters
No. of restraints
H-atom treatment

Apmax, Apmin (e A{;)

CaHis
302.35
Monoclinic, P2i/c

100

10.5984 (12), 9.4354 10.4216 (3), 10.5958

(11), 14.6185 (17)
90.547 (3)

1461.8 (3)

4

Cu Ka

0.59

0.31 x 0.24 x 0.03

Bruker-Kappa-
D8Quest PhotonlI

Multi-scan
Bruker-SADABS

0.627, 0.754
26600, 3164, 2961

0.035
0.639

0.038, 0.116, 1.05

3164
217

H-atom parameters
constrained

0.27,-0.19

3d

2022134

CoHiN

253.29
Monoclinic, P2/c

100

(3), 11.0003 (3)

105.8153 (18)

1168.73 (6)

4

Cu Ka

0.65

0.14 x 0.14 x 0.02
Data collection

Bruker-Kappa-
D8Quest PhotonlI

Multi-scan
Bruker-SADABS

0.639, 0.753
12158, 2140, 1517

0.040

0.602
Refinement

0.040, 0.119, 1.05

2140
200
92

H-atom parameters
constrained

0.18,—0.13

S17

S5a

2022135

CxoHis

278.33
Monoclinic, P2:/n

100

7.9860 (3), 9.7282
(4), 17.2083 (7)

99.274 (1)
1319.43 (9)

4

Cu Ka

0.60

0.34 x 0.25 x 0.12

Bruker-Kappa-
D8Quest PhotonlI

Multi-scan
Bruker-SADABS

0.662, 0.754
18335, 2592, 2439

0.025
0.618

0.042, 0.116, 1.08

2592
199

H-atom parameters
constrained

0.35,-0.21

5¢

2022136

CasHis

352.41
Monoclinic, P21/n

100

7.9509 (3), 7.8333
(3), 26.1238 (10)

93.897 (2)
1623.27 (11)

4

Cu Ka

0.62

0.36 x0.15%x0.14

Bruker-Kappa-
D8Quest PhotonlI

Multi-scan
Bruker-SADABS

0.678, 0.754
22186, 3192, 2933

0.025
0.618

0.039, 0.113, 1.05

3192
253

H-atom parameters
constrained

0.26, —0.21



DFT calculations
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Figure S11. Plots of frontier molecular orbitals of 3a—e.
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Figure S12. Plots of frontier molecular orbitals of Sa—f.
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NMR spectra of new compounds
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Figure S13. '"H NMR (400 MHz) spectrum of compound 3b in CDCI3 recorded at 298 K.
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Figure S14. 3C NMR (101 MHz) spectrum of compound 3b in CDCls recorded at 298 K.
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Figure S17. '"H NMR (400 MHz) spectrum of compound 3d in CDCI3 recorded at 298 K.
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Figure S18. 3*C NMR (101 MHz) spectrum of compound 3d in CDCls recorded at 298 K.
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Figure S24. 3C NMR (101 MHz) spectrum of compound 5b in CDCls recorded at 298 K.
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Figure S25. 'H NMR (400 MHz) spectrum of compound 5¢ in CDCls recorded at 298 K.
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Figure S26. "H NMR (400 MHz) spectrum of compound 5d in CDCI3 recorded at 298 K.
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Figure S27. 3C NMR (101 MHz) spectrum of compound 5d in CDCl3 recorded at 298 K.
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MS spectra of new compounds
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Figure S30. HRMS (ESI, pos. mode, acetonitrile/chloroform) spectrum of 3b [M]".
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Figure S31. HRMS (ESI, pos. mode, acetonitrile/chloroform) spectrum of 3¢ [M]".
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Figure S32. HRMS (ESI, pos. mode, acetonitrile/chloroform) spectrum of 3d [M+H]".
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Figure S33. HRMS (ESI, pos. mode, acetonitrile/chloroform) spectrum of 3e [M]".
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Figure S34. HRMS (ASAP, pos. mode) spectrum of 5a [M+H]".

BPW333-2020-08-03-1 #50-54 RT: 0.48-0.51 AV: 5 SB: 34 0.04-0.36 NL: 2.01E8
T: FTMS + p APCI corona Full ms [125.0000-500.0000]

100
]
80
60l

2
S

257.2471 280.1116

Relative Abundance

204
| 1451222 1571223 1770273 504 147

229.2159
T T
180 200

|
220 240

140 280

160 260
BPW333-2020-08-03-1 #50-54 RT: 0.48-0.51 AV:5 SB: 34 0.04.0.36 NL: 2.01E8
T: FTMS + p APCI corona Full ms [125,0000-500.0000]

329.1315

® B
3 8

329.2014

a2 o
S &

330.1351

330.0622 | 3302008
3200713 .|
! —r

Relative Abundance
~
=3

| 3292033 320.7539

2712625 ),

330.2979
T

329.1315

328.1242

I
Il

330.1351

345.1268 3630929 3973823 4133771 4414086 4652094 485.5075
T T T T T 7 T T T

320
miz

b=
300

330.5833

T T T T
340 380 400 420 440 460

—_

330.9996 331:1385 3312835
.

S R N D 3, .
3200 3292 329.4 3296 3208 3300 3302

C26H16 +H: C26 H17 pa Chrg 1
329.1325

2228

| 330.1358

T T T T T

L L L T 1T I
3202 3284 3296 3208 330.0

Relative Abundance
N
3

T

9.0 330.2

@
8o,

1330.1388
b

Tt
3306
miz

3304

L L
3304 3306
miz

z T T
330.8 331.0 331.2 3314 3316

331.1392
=

T T T
331.2

7T Uy T T
3308 331.0 3314 3316 331.8

Figure S35. HRMS (ASAP, pos. mode) spectrum of 5b [M+H]".
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Figure S36. HRMS (ASAP, pos. mode) spectrum of S¢ [M+H]".
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Figure S37. HRMS (ASAP, pos. mode) spectrum of 5d [M+H]".
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Figure S38. HRMS (ASAP, pos. mode) spectrum of Se [M+H]"
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Cartesian coordinates of the ground state optimized structures
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