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1. General Considerations

All 'TH NMR and '3C NMR spectra were recorded on a 600 MHz Bruker FT-
NMR spectrometer (600 MHz and 150 MHz, respectively). All chemical shifts are
given as o value (ppm) with reference to tetramethylsilane (TMS) as an internal
standard. The peak patterns are indicated as follows: s, singlet; d, doublet; t, triplet; m,
multiplet; q, quartet. The coupling constants, J, are reported in Hertz (Hz). High
resolution mass spectroscopy data of the products were collected on an Agilent
Technologies 6540 UHD Accurate-Mass Q-TOF LC/MS (ESI) and a Thermo Fisher
Scientific LTQ FTICR-MS instrument. Melting points were determined in open
capillary tube using WRS-1B digital melting point apparatus.

The starting materials, such as 1 H-indoles and 2-
(trimethylsilyl)aryltrifluoromethanesulfonates, were prepared according to the
reported methods (121, All the solvents were dried and freshly distilled prior to use.
Products were purified by flash chromatography on silica gels, eluting with petroleum

ether/ethyl acetate (20:1 to 100:1).

2. Typical Procedure for the Synthesis of 3a

In a 10 mL oven-dried quartz equipped with a magnetic stirrer bar was charged
with 2-phenyl-1H-indole (1a, 36.4 mg, 0.20 mmol), CsF (121.5 mg, 0.80 mmol), 2-
(trimethylsilyl)phenyltrifluoromethanesulfonate (2a, 149.0 mg, 0.50 mmol) and 18-
crown-6 (132.16 mg, 0.50 mmol). Then freshly distilled acetonitrile (1.0 mL) was
added to the resulted mixture. The reaction was stirred at room temperature for 0.5 h.
After that, the mixture in reaction tube was detected by TLC. The crude product was
purified by flash chromatography (silica gel, petroleum ether/ethyl acetate = 20:1 to

100:1), affording the desired product 3a as a pale green solid (40.9 mg, 76% yield).



3. Mechanistic Experiments

Control experiments for [5+2] cycloaddition

CsF (4.0 equiv)
@ ©i 18-crown-6 (2.5 equiv) O
CH3CN, r.t., 0.5 h, air —

oTf N

5, 0%
Br Br
CsF (4.0 equiv) O
TMS .
wph N @[ 18-crown-6 (2.5 eqm.v) N—ph 4+ O

OTf CH3CN, r.t., 0.5 h, air N\ N=

Ph Ph
6, 94% 7, 0%
Isotope-labeling experiment
D,0 (1.5 equiv) (H)D

CsF (4.0 equiv)

TMS 18-crown-6 (2.5 equiv) O
Vil CH3CN, r.t., 0.5 h,
N oTf gL I air N~

H

Ph
3a+D4-3a, 41%
3a/Dq-3a=0.54

T™MS CsF (4.0 equiv) O
N—Me 18-crown-6 (2.5 equiv) ‘
) o N Me
N CH43CN, r.t.,1 h, air
Ph

Control experiments for [2+2] cycloaddition

oTf \
Ph 4C, 90%

Scheme S1 Mechanistic experiments.

3.1 Control Experiments for [5+2] Cycloaddition

Br . Br Br
™S 5 CsF (460 §q5uw) . { O
Nph + @[ -crown-6 (2. eqm.v) Ph O
N OTf CH3CN, r.t., 0.5 h, air N\ N=
H 2a Ph Ph
6, 94% 7, 0%

In a 10 mL oven-dried quartz equipped with a magnetic stirrer bar was charged with
3-bromo-2-phenyl-1H-indole (54.2 mg, 0.2 mmol), CsF (121.5 mg, 0.8 mmol), 2-
(trimethylsilyl)phenyltrifluoromethanesulfonate (2a, 149.0 mg, 0.5 mmol) and 18-
crown-6 (132.1 mg, 0.5 mmol). Then freshly distilled acetonitrile (1.0 mL) was added
to the resulted mixture. The reaction was stirred at room temperature for 0.5 h. After
that, the mixture in reaction tube was detected by TLC. The crude product was
purified by flash chromatography (silica gel, petroleum ether/ethyl acetate = 20:1),
affording the desired product 6 as a white solid (65.2 mg, 94% yield).
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3-Bromo-1,2-diphenyl-1H-indole (6): White solid; 65.2 mg, 94% yield; '"H NMR
(600 MHz, CDCl3) 6 7.55 (d, J= 8.4 Hz, 1H), 7.43 (d, J= 1.8 Hz, 1H), 7.42-7.37 (m,
3H), 7.37-7.32 (m, 4H), 7.31-7.30 (m, 3H), 7.19-7.15 (m, 2H). 3C NMR (151 MHz,
CDCly) 6 137.94, 137.91, 137.35, 130.59, 129.87, 129.42, 128.29, 128.06, 127.83,
126.59, 124.62, 120.80, 117.09, 113.65, 92.80, 77.21, 77.00, 76.79. HRMS (ESI)
calcd for CyoH;sBrN [M+H]" 348.0382, found 348.0385.

3.2 Isotope-labeling Experiment

D,0 (1.5 equiv) D
CsF (4.0 equiv)
mph N @TMS 18-crown-6 (2.5 equiv)
N OTf CH3CN, r.t.,1h, air N=
H Ph
1a 2a D,-3a, 41%

In a 10 mL oven-dried quartz equipped with a magnetic stirrer bar was charged
with 2-phenyl-1H-indole (1a, 36.4 mg, 0.20 mmol), CsF (121.5 mg, 0.80 mmol), 2-
(trimethylsilyl)phenyltrifluoromethanesulfonate (2a, 149.0 mg, 0.50 mmol), D,O (5.5
pL, 0.30 mmol) and 18-crown-6 (132.1 mg, 0.50 mmol). Then freshly distilled
acetonitrile (1.0 mL) was added to the resulted mixture. The reaction was stirred at
room temperature for 0.5 h. After that, the mixture in reaction tube was detected by
TLC. The crude product was purified by flash chromatography (silica gel, petroleum
ether/ethyl acetate = 50:1), affording the desired product 3a and D;-3a as a Pale green
solid (22.2 mg, 41% yield). The ratio of 3a/D;-3a was determined as 0.54 by 'H NMR

analysis.
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3.3 Control Experiments for [2+2] Cycloaddition

TMS CsF (4.0 equiv) O
mMe + @ 18-crown-6 (2.5 equiv) O ‘
N\Ph OTf  CHCN, r.t,1h.air e

2a 4c, 90% Ph

In a 10 mL oven-dried quartz equipped with a magnetic stirrer bar was charged
with 2-methyl-1-phenyl-1H-indole (41.4 mg, 0.20 mmol), CsF (121.5 mg, 0.80 mmol),
2-(trimethylsilyl) phenyl trifluoromethanesulfonate (2a, 149.0 mg, 0.50 mmol) and
18-crown-6 (132.1 mg, 0.50 mmol). Then freshly distilled acetonitrile (1.0 mL) was
added to the resulted mixture. The reaction was stirred at room temperature for 1 h.
After that, the mixture in reaction tube was detected by TLC. The crude product was
purified by flash chromatography (silica gel, petroleum ether/ethyl acetate = 100:1),
affording the desired product 4¢ as a Pale green liquid. (51.0 mg, 90% yield).

3.4 Conditional controlled experiments for the [5+2]/[2+2] cycloaddition

To get a deeper understanding of the reaction mechanism, some representative 2-
substitued indoles with steric group, such as 1y, 1z and 1u, were tested their reactions
with 2a under the conditions a in table 2, indicating that only [2+2] cycloaddition
products were achieved in lower yields and [5+2] products were not observed
(Scheme 1la-c). Similarly, we tested the reaction of 2-arylindoles, such as 1a, 1g and
1s, with 2a under the conditions b in table 3, and found that only according [5+2]
products were observed, and no [2+2] products were isolated (Scheme 1d-f).

In addition, we performed the pure [5+2] product 3a under the conditions b for
exploring the possible transformation into [2+2] cycloaddition product, but no desired
product was observed (Scheme 1g).

Finally, the results from the above control experiments further support the
mechanism proposal for the [5+2] and [2+2] cycloaddition that listed in the main text

of the manuscript.



Condition a for [2+2] cycloaddition:

MS CsF (4.0 equiv)
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Scheme S2 Conditional controlled experiments.



4. Gram-scale Synthesis of 3a

TMS
+ (:[ 18-crown-6, CsF N O O

OTf CHiCN,rt,4h =

Ph
1a 2a 3a

Iz /E
T
>

In a 50 mL oven-dried quartz equipped with a magnetic stirrer bar was charged
with 2-phenyl-1H-indole (1a, 1.16 g, 6.0 mmol), CsF (3.64 g, 24.0 mmol), 2-
(trimethylsilyl)phenyltrifluoromethanesulfonate (2a, 4.47 g, 15.0 mmol) and 18-
crown-6 (3.96 g, 15.0 mmol). Then freshly distilled acetonitrile (20 mL) was added to
the resulted mixture. The reaction was stirred under room temperature for 4 h. After
that, the mixture in reaction tube was detected by TLC. The crude product was
purified by flash chromatography (silica gel, petroleum ether/ethyl acetate = 20:1 to

100:1), affording the desired product 3a as a pale green solid (1.02 g, 63% yield).

5. Characterization Data for the Products

OO
&,

6-Phenyl-11H-dibenzo[b,e]azepine (3a)l): Pale green solid; 40.9 mg, 76% yield,

3a

m.p.: 150~152°C; 'H NMR (600 MHz, CDCl;) &: 7.85 (d, J = 7.2 Hz, 2H), 7.48-7.42
(m, 3H), 7.40 (d, J= 7.8 Hz, 2H), 7.33 (d, J= 7.2 Hz, 1H), 7.26-7.22 (m, 3H), 7.18 (t,
J=72Hz, 1H), 7.13 (t, J = 7.8 Hz, 1H), 3.70 (dd, J = 33.0, 12.6 Hz, 2H). *C NMR
(150 MHz, CDCL3) &: 166.96, 145.66, 143.61, 141.08, 132.86, 131.56, 131.05, 130.11,
129.84, 129.78, 128.10, 126.94, 126.92, 126.37, 126.03, 125.66, 125.53, 39.20.
HRMS (ESI) calcd for CaoH N [M+H]* 270.1277, found 270.1275.



\ )
CC

2

3b Me

6-(p-Tolyl)-11H-dibenzo|b,e]azepine (3b): Pale green solid; 41.9 mg, 74% yield;
m.p.: 132~134 °C; 'H NMR (600 MHz, CDCl;) & 7.75 (d, J = 7.8 Hz, 2H), 7.41-7.37
(m, 2H), 7.33 (d, J = 7.8 Hz, 1H), 7.25 (s, 2H), 7.24 (s, 2H), 7.22 (d, J = 7.8 Hz, 1H),
7.18 (t, J = 7.8 Hz, 1H), 7.12 (td, J = 7.2, 1.2 Hz, 1H), 3.69 (dd, J = 36.0, 13.2 Hz,
2H), 2.42 (s, 3H).13C NMR (150 MHz, CDCl;) 6 166.79, 145.84, 143.65, 140.36,
138.36, 132.92, 131.66, 130.94, 129.89, 129.78, 128.82, 126.90, 126.32, 125.82,
125.62, 125.49, 39.25, 21.40. HRMS (ESI) calcd for C,HigN [M+H]*" 284.1434,

found 284.1434.

w
oC

&

3c Et

6-(4-Ethylphenyl)-11H-dibenzo[b,e]azepine (3c): Pale green liquid; 46.9 mg, 79%
yield; 'TH NMR (600 MHz, CDCl3) & 7.69 (dd, J= 7.8, 1.8 Hz, 2H), 7.31 (t,J= 7.8 Hz,
2H), 7.24 (d, J= 7.8 Hz, 1H), 7.18 (t,J = 7.2 Hz, 3H), 7.14 (t, /= 7.8 Hz, 2H), 7.10 (t,
J=72Hz, 1H), 7.03 (t, /= 7.2 Hz, 1H), 3.60 (dd, J = 36.6, 13.2 Hz, 2H), 2.63 (q, J =
7.2 Hz, 2H), 1.19 (td, J = 7.8, 1.8 Hz, 3H). 3C NMR (151 MHz, CDCl;) § 166.77,
146.65, 145.85, 143.62, 138.58, 132.88, 131.64, 130.92, 129.89, 129.84, 127.62,
126.88, 126.30, 125.80, 125.60, 125.49, 39.23, 28.76, 15.41. HRMS (ESI) calcd for
CxHyoN [M+H]* 298.1590, found 298.1589.
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6-(4-Pentylphenyl)-11H-dibenzo|b,e]azepine (3d): Pale green liquid; 48.8 mg, 72%
yield; 'TH NMR (600 MHz, CDCl3) & 7.77 (d, J = 7.8 Hz, 2H), 7.42-7.38 (m, 2H),
7.33 (d, J="7.8 Hz, 1H), 7.27 (s, 1H), 7.25 (d, J = 7.8 Hz, 3H), 7.22 (d, J = 7.8 Hz,
1H), 7.19 (t, J= 7.2 Hz, 1H), 7.12 (t,J = 7.4 Hz, 1H), 3.70 (q, J = 12.6 Hz, 2H), 2.67
(t, J=17.8 Hz, 2H), 1.69-1.64 (m, 2H), 1.35 (d, J = 3.6 Hz, 4H), 0.91 (t, J = 6.6 Hz,
3H). 3C NMR (151 MHz, CDCl;) & 166.86, 145.81, 145.42, 143.60, 138.52, 132.89,
131.62, 130.94, 129.93, 129.74, 128.20, 126.88, 126.31, 125.81, 125.61, 125.48,
39.22, 35.79, 31.45, 31.01, 22.53, 14.03. HRMS (ESI) caled for CysHysN [M+H]*
340.2060, found 340.2061.

CC
3e n-Bu

6-(4-Butylphenyl)-11H-dibenzo[b,e]azepine (3e): Pale green liquid; 48.1 mg, 74%
yield; '"H NMR (600 MHz, CDCls) 6 7.76 (d, J = 7.8 Hz, 2H), 7.41-7.37 (m, 2H),
7.32(d,J=7.8 Hz, 1H), 7.25 (t,J= 7.2 Hz, 4H), 7.21 (d, /= 7.8 Hz, 1H), 7.18 (t, J =
7.8 Hz, 1H), 7.11 (t, J= 7.2 Hz, 1H), 3.69 (dd, J = 36.0, 12.6 Hz, 2H), 2.68 (t, J=7.8
Hz, 2H), 1.66—-1.61 (m, 2H), 1.38 (dd, J = 15.0, 7.8 Hz, 2H), 0.94 (t, /= 7.8 Hz, 3H).
13C NMR (150 MHz, CDCl;) 6 166.90, 145.88, 145.44, 143.66, 138.58, 132.94,
131.68, 131.00, 129.98, 129.81, 128.26, 126.94, 126.37, 125.87, 125.67, 125.54,

39.28, 35.58, 33.53, 22.39, 14.01. HRMS (ESI) calcd for C,4HpyN [M+H]* 326.1903,
found 326.1900.

10
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6-(4-(tert-Butyl)phenyl)-11H-dibenzo[b,e]azepine (3f): Pale green liquid; 50.1 mg,
77% yield; 'TH NMR (600 MHz, CDCl3) 8 7.71 (d, J= 7.8 Hz, 2H), 7.39 (d, J= 7.8 Hz,
2H), 7.33 (dd, J=15.0, 7.2 Hz, 2H), 7.26 (d, /= 7.8 Hz, 1H), 7.21 (d, /= 7.8 Hz, 1H),
7.17(d,J=7.8 Hz, 1H), 7.13 (dd, J = 18.6, 7.8 Hz, 2H), 7.05 (t, /= 7.2 Hz, 1H), 3.62
(g, J = 30.0, 12.6 Hz, 2H), 1.29 (s, 9H). *C NMR (151 MHz, CDCl;) & 166.73,
153.47, 148.76, 147.99, 145.85, 143.60, 142.90, 139.47, 138.39, 132.86, 130.94,
130.24, 130.20, 130.17, 129.94, 129.89, 129.53, 129.30, 128.91, 128.86, 128.81,
128.66, 128.43, 128.26, 128.24, 127.29, 126.88, 126.32, 125.81, 125.67, 125.61,
125.51, 125.06, 122.83, 39.22, 34.81, 31.25. HRMS (ESI) calcd for C,4HpsN [M+H]*
326.1903, found 326.1907.

§ )
L,
&
39 OMe

6-(4-Methoxyphenyl)-11H-dibenzo[b,e]azepine (3g): Pale green liquid; 48.5 mg, 81%
yield; '"H NMR (600 MHz, CDCl3) 6 7.83 (d, /= 7.8 Hz, 2H), 7.41 (t, /= 7.2 Hz, 1H),
7.37 (d, J = 7.8 Hz, 1H), 7.33 (d, J = 7.8 Hz, 1H), 7.27 (s, 1H), 7.25-7.18 (m, 3H),
7.11 (t,J="7.2 Hz, 1H), 6.96 (d, J = 8.4 Hz, 2H), 3.88 (s, 3H), 3.70 (dd, J=37.2, 13.2
Hz, 2H). 3C NMR (151 MHz, CDCl3) 8 166.20, 161.33, 145.84, 143.62, 133.62,
132.89, 131.50, 131.37, 130.94, 129.88, 126.89, 126.87, 126.33, 125.65, 125.61,
125.36, 113.42, 55.38, 39.22. HRMS (ESI) calcd for C;;HsNO [M+H]* 300.1383,
found 300.1382.

11
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6-(4-(Trifluoromethyl)phenyl)-11H-dibenzo|b,e]azepine (3h): Pale green liquid;
47.2 mg, 70% yield; '"H NMR (600 MHz, CDCl;) 6 7.97 (d, J = 8.4 Hz, 2H), 7.70 (d,
J=8.4 Hz, 2H), 7.45-7.41 (m, 2H), 7.36 (d, /= 7.2 Hz, 1H), 7.27 (td, J= 7.8, 1.2 Hz,
1H), 7.24 (d, J = 7.2 Hz, 1H), 7.22-7.15 (m, 3H), 3.71 (s, 2H). 3C NMR (150 MHz,
CDClI3) 6 165.53, 145.34, 144.35, 143.67, 132.69, 131.73 (q, J = 32.1 Hz), 131.43,
131.10, 130.07, 129.46, 127.12, 127.09, 126.76, 126.66, 126.62, 125.87, 125.73,
125.08 (q, J = 3.3 Hz), 124.05 (q, J = 270.4 Hz), 39.18. 'F NMR (600 MHz, CDCl3)
8 —62.61. HRMS (ESI) calcd for C,HsF;N [M+H]*" 338.1151, found 338.1151.

§ )
cC

&

3i CN

4-(11H-Dibenzo[b,e]azepin-6-yl)benzonitrile (3i): Pale green liquid; 38.2 mg, 65%
yield; 'TH NMR (600 MHz, CDCls) & 8.02 (d, /= 8.4 Hz, 2H), 7.78 (d, J = 8.4 Hz, 2H),
7.49 (t,J=7.2 Hz, 1H), 7.44 (d, J= 7.8 Hz, 1H), 7.41 (d, /= 7.8 Hz, 1H), 7.32 (t, J =
7.2 Hz, 1H), 7.30-7.27 (m, 2H), 7.25-7.22 (m, 1H), 7.20 (d, J = 7.8 Hz, 1H), 3.75 (s,
2H). 3C NMR (150 MHz, CDCl;) & 165.02, 145.26, 145.12, 143.78, 132.64, 131.98,
131.62, 130.78, 130.33, 129.25, 127.22, 127.19, 126.93, 126.83, 125.97, 125.83,
118.66, 113.50, 39.20. HRMS (ESI) calcd for C,H 5N, [M+H]" 295.1230, found
295.1231.
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6-(3-Chlorophenyl)-11H-dibenzo|b,e]azepine (3j): Pale green liquid; 41.2 mg, 68%

3j

yield; 'H NMR (600 MHz, CDCLy)  7.90 (t, J = 1.8 Hz, 1H), 7.69 (dt, dd, J= 7.8, 1.2
Hz, 1H), 7.45-7.42 (m, 2H), 7.39 (dd, J = 7.8, 0.6 Hz, 1H), 7.36 (q, J = 7.8 Hz, 2H),
7.28-7.26 (m, 1H), 7.24-7.21 (m, 3H), 7.15 (td, J= 7.2, 1.2 Hz, 1H), 3.70 (s, 2H). 3C
NMR (150 MHz, CDCLy) & 165.45, 145.42, 143.65, 142.92, 134.33, 132.74, 131.33,
131.11, 130.08, 129.65, 129.55, 129.33, 128.06, 127.05, 126.58, 126.42, 125.86,
125.67, 39.20. HRMS (ESI) calcd for CooH;sCIN [M+H]* 304.0888, found 304.0886.

® /
Me

3k

6-(m-Tolyl)-11H-dibenzo[b,e]azepine (3k): Pale solid; 41.9 mg, 74% yield; m.p.:
138~140 °C; 'H NMR (600 MHz, CDCl5) 8 7.73 (s, 1H), 7.56 (d, J = 7.2 Hz, 1H),
7.39 (t,J = 8.4 Hz, 2H), 7.31 (t, J = 7.8 Hz, 2H), 7.27 (d, /= 7.8 Hz, 1H), 7.23 (dd, J
= 18.0, 8.4 Hz, 3H), 7.17 (t, J = 7.2 Hz, 1H), 7.11 (t, J = 7.2 Hz, 1H), 3.70 (dd, J =
35.4, 13.2 Hz, 2H), 2.41 (s, 3H). 13C NMR (151 MHz, CDCl;) 6 167.17, 145.82,
143.65, 141.19, 137.88, 132.93, 131.77, 131.04, 130.97, 130.19, 129.94, 128.00,
127.29, 126.97, 126.37, 126.02, 125.70, 125.62, 39.29, 21.50. HRMS (ESI) calcd for
C,1HgsN [M+H]* 284.1434, found 284.1436.
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3l

1-Methoxy-6-phenyl-11H-dibenzo[b,e]azepine (31): White solid; 31.1 mg, 52%
yield; m.p.: 151~153 °C; '"H NMR (600 MHz, CDCl;) & 7.86 (d, J = 8.4 Hz, 2H),
7.49-7.42 (m, 3H), 7.41-7.37 (m, 2H), 7.23 (d, J = 7.2 Hz, 1H), 7.20-7.15 (m, 2H),
7.04 (d, J = 8.4 Hz, 1H), 6.74 (d, J = 7.8 Hz, 1H), 4.41 (d, J = 13.2 Hz, 1H), 3.89 (s,
3H), 3.20 (d, /= 13.2 Hz, 1H). 3C NMR (150 MHz, CDCl3) 8 167.18, 155.29, 147.11,
144.06, 141.14, 132.13, 130.92, 130.12, 129.87, 129.70, 128.11, 126.65, 126.43,
125.51, 121.57, 118.02, 107.75, 56.04, 29.46. HRMS (ESI) calcd for C, H;gsNO
[M-+H]* 300.1383, found 300.1382.

3m

1-(Benzyloxy)-6-phenyl-11H-dibenzo[b,e]azepine (3m): White solid; 42.0 mg, 56%
yield; m.p.: 151~153 °C; 'H NMR (600 MHz, CDCl;) 8 7.85 (d, J = 7.2 Hz, 2H), 7.51
(d, J = 7.8 Hz, 2H), 7.47-7.43 (m, 5H), 7.41-7.35 (m, 2H), 7.34 (d, J = 7.8 Hz, 1H),
7.23 (d,J=7.8 Hz, 1H), 7.18 (t,J= 7.2 Hz, 1H), 7.14 (t,J = 7.8 Hz, 1H), 7.04 (d, J =
7.8 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 5.11 (d, J = 3.0 Hz, 2H), 4.47 (d, J = 13.2 Hz,
1H), 3.20 (d, /= 13.2 Hz, 1H). *C NMR (150 MHz, CDCl;) 6 167.21, 154.40, 147.22,
143.98, 141.08, 137.44, 132.10, 130.93, 130.13, 129.86, 129.72, 128.60, 128.09,
127.88, 127.31, 126.60, 126.45, 125.53, 121.99, 118.30, 109.24, 70.74, 29.69. HRMS
(ESI) caled for Cp7H,NO [M+H]™ 376.1696, found 376.1699.
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3n
2-Methyl-6-phenyl-11H-dibenzo|b,e]azepine (3n): White solid; 39.6 mg, 70% yield;
m.p.: 147~149 °C; '"H NMR (600 MHz, CDCls) & 7.84 (d, J= 7.2 Hz, 2H), 7.44 (t, J =
7.2 Hz, 2H), 7.42-7.39 (m, 1H), 7.33 (d, J = 7.8 Hz, 1H), 7.29 (d, J = 7.8 Hz, 1H),
7.22 (d,J=7.8 Hz, 1H), 7.18 (t, J= 7.2 Hz, 1H), 7.05 (t, J = 7.8 Hz, 2H), 3.67 (dd, J
= 45.6, 12.6 Hz, 2H), 2.32 (s, 3H). '3C NMR (151 MHz, CDCls) & 166.44, 143.57,
143.43, 141.32, 135.95, 132.62, 131.75, 131.02, 129.99, 129.89, 129.78, 128.13,

127.76, 127.61, 126.39, 125.65, 125.61, 39.31, 20.97. HRMS (ESI) caled for Co,H;gN
[M+H]* 284.1434, found 284.1433.

e ® { )

Ra

30
6-Phenyl-2-(trifluoromethyl)-11H-dibenzo|b,e]azepine (30): White solid; 42.5 mg,
63% yield; m.p.: 141~143 °C; 'TH NMR (600 MHz, CDCls) & 7.85 (d, J= 7.2 Hz, 2H),
7.51-7.48 (m, 7H), 7.36 (d, J= 7.8 Hz, 1H), 7.26-7.23 (m, 2H), 3.74 (q, J = 13.2 Hz,
2H). BC NMR (151 MHz, CDCl;) 6 168.61, 148.45, 143.06, 140.50, 133.17, 131.51,
131.37, 130.69, 129.96, 129.92, 128.23, 127.55 (q, J = 32.2 Hz), 126.57, 126.14,
125.61, 124.34 (q, J= 270 Hz), 123.98 (q, J = 3.6 Hz), 38.90. '°F NMR (565 MHz,
CDCl;) 6 -61.74. HRMS (ESI) calcd for C,;H;sF3N [M+H]* 338.1151, found
338.1149.
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Ph
3p

2-Fluoro-6-phenyl-11H-dibenzo|b,e]azepine (3p): White solid; 35.0 mg, 61% yield;
m.p.: 153~155 °C; '"H NMR (600 MHz, CDCl3) & 7.87-7.81 (m, 2H), 7.50-7.42 (m,
4H), 7.38-7.32 (m, 2H), 7.26-7.21 (m, 2H), 6.98-6.92 (m, 2H), 3.68 (dd, J = 52.2,
12.0 Hz, 2H). 3C NMR (150 MHz, CDCls) 6 166.78, 162.12, 160.49, 142.12, 141.89
(d, J=269.0 Hz), 134.27 (d, J = 7.65 Hz), 131.59, 131.20, 130.19, 129.90, 129.75,
128.16, 127.11 (d, J = 8.7 Hz), 126.49, 125.99, 113.78 (d, J=22.1 Hz), 113.45 (d, J =
22.1 Hz), 39.13. F NMR (565 MHz, CDCl;) & -117.80. HRMS (ESI) calcd for
CyoH sFN [M+H]" 288.1183, found 288.1184.

Cl O O
N=
Ph
3q

2-Chloro-6-phenyl-11H-dibenzo[b,e]azepine (3q): White solid; 38.8 mg, 64% yield,
m.p.: 145~147 °C; '"H NMR (600 MHz, CDCl3) & 7.87-7.79 (m, 2H), 7.51-7.40 (m,
4H), 7.32 (dd, J = 10.8, 7.8 Hz, 2H), 7.25-7.18 (m, 4H), 3.66 (dd, J = 48.6, 12.6 Hz,
2H). 13C NMR (150 MHz, CDCls) & 167.42, 144.36, 142.90, 140.82, 134.13, 131.53,
131.40, 131.28, 130.34, 129.90, 129.80, 128.17, 127.01, 126.80, 126.50, 126.01,
38.90. HRMS (ESI) caled for C,0HsCIN [M+H]* 304.0888, found 304.0887.

Br O O
N/
3r

Ph
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2-Bromo-6-phenyl-11H-dibenzo|b,e]azepine (3r): White solid; 46.5 mg, 67% yield,
m.p.: 158~160°C; '"H NMR (600 MHz, CDCl;) 6 7.83 (d, /= 7.8 Hz, 2H), 7.49 (t, J =
7.2 Hz, 1H), 7.45 (t, J = 7.2 Hz, 3H), 7.39-7.32 (m, 3H), 7.24 (t, J = 5.4 Hz, 3H), 3.67
(dd, J = 48.0, 13.2 Hz, 2H). *C NMR (150 MHz, CDCl3) & 167.53, 144.82, 142.96,
140.82, 134.55, 131.54, 131.32, 130.39, 129.97, 129.93, 129.83, 129.71, 128.19,
127.13, 126.54, 126.05, 119.39, 38.85. HRMS (ESI) caled for C,0H;sBrN [M+H]*
348.0382, found 348.0380.

: N/
Me Ph

3s

4-Methyl-6-phenyl-11H-dibenzo|b,e]azepine (3s): White solid; 35.7 mg, 63% yield,
m.p.: 155~157°C; '"H NMR (600 MHz, CDCl3) & 7.87 (d, J = 7.2 Hz, 2H), 7.47-7.42
(m, 3H), 7.39 (t, J = 7.8 Hz, 1H), 7.32 (d, J = 7.8 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H),
7.18 (t,J=7.8 Hz, 1H), 7.08 (dd, J = 13.8, 7.2 Hz, 2H), 7.03 (t, J = 7.8 Hz, 1H), 3.65
(dd, J = 19.8, 13.2 Hz, 2H), 2.53 (s, 3H). '*C NMR (151 MHz, CDCl;) 6 165.38,
144.01, 143.88, 141.39, 133.56, 133.00, 131.57, 130.98, 130.16, 129.79, 129.65,
128.62, 128.19, 126.41, 125.97, 125.69, 124.69, 39.30, 18.73. HRMS (ESI) calcd for
C,1HgsN [M+H]* 284.1434, found 284.1435.

o0 Y
N/
3t

Ph

8,9-Dimethyl-6-phenyl-11H-dibenzo[b,e]azepine (3t): White solid; 42.8 mg, 72%
yield; m.p.: 161~162 °C; 'H NMR (600 MHz, CDCl3) 6 7.78 (d, J = 6.6 Hz, 2H), 7.36
(d, J=7.8 Hz, 3H), 7.29 (d, J = 7.2 Hz, 1H), 7.14-7.11 (m, 2H), 7.04-7.00 (m, 2H),
6.90 (s, 1H), 3.55 (dd, J = 51.6, 12.0 Hz, 2H), 2.18 (s, 3H), 2.04 (s, 3H). *C NMR
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(150 MHz, CDCl3) 6 167.06, 145.86, 141.35, 140.10, 133.88, 133.19, 130.73, 129.94,
129.82, 129.35, 128.04, 127.55, 126.79, 126.76, 125.87, 125.53, 38.75, 19.64, 19.23.
HRMS (ESI) calcd for Cy,H,oN [M+H]* 298.1590, found 298.1590.

s0's

Ph
3u

6-Phenyl-8,9,10,12-tetrahydrobenzo|b]indeno[5,6-¢]azepine (3u): White solid;
46.4 mg, 75% yield; m.p.: 157~159°C; 'H NMR (600 MHz, CDCl3) 6 7.94 (d, J = 6.6
Hz, 2H), 7.52 (d, J = 6.0 Hz, 3H), 7.47-7.43 (m, 1H), 7.33-7.27 (m, 2H), 7.19 (t, J =
7.2 Hz, 1H), 7.13 (d, /= 3.0 Hz, 1H), 3.74 (dd, J = 46.2, 12.6 Hz, 2H), 3.05-2.89 (m,
3H), 2.79-2.76 (m, 1H), 2.18-2.04 (m, 2H). *C NMR (150 MHz, CDCls) & 167.37,
147.95, 145.86, 141.97, 141.66, 141.57, 133.24, 129.90, 129.84, 128.03, 126.78,
126.73, 125.85, 125.46, 125.43, 122.20, 77.21, 77.00, 76.79, 39.18, 32.84, 32.31,
25.39. HRMS (ESI) calcd for Cp3HyoN [M+H]" 310.1590, found 310.1593.

OMe

O OMe

N
3v

Ph

8,9-Dimethoxy-6-phenyl-11H-dibenzo|b,e]azepine (3v): White solid; 49.4 mg, 75%
yield; '"H NMR (600 MHz, CDCl) & 7.88 (d, J = 7.8 Hz, 2H), 7.50-7.43 (m, 3H),
7.40 (d, J=7.8 Hz, 1H), 7.27 (d,J= 7.2 Hz, 1H), 7.22 (d, J= 7.8 Hz, 1H), 7.15 (t, J =
7.2 Hz, 1H), 6.82 (s, 1H), 6.72 (s, 1H), 3.95 (s, 3H), 3.71 (d, /= 12.6 Hz, 1H), 3.67 (s,
3H), 3.59 (d, J = 13.2 Hz, 1H). 3C NMR (150 MHz, CDCl;) & 166.40, 151.50,
146.61, 145.77, 141.13, 137.29, 132.97, 130.12, 129.82, 128.12, 126.89, 126.74,
125.93, 125.46, 123.86, 112.80, 109.06, 56.06, 55.94, 38.83. HRMS (ESI) calcd for
CyoHpoNO," [M+H] * 330.1489, found 330.1491.
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3w

Ph

8,9-Difluoro-6-phenyl-11H-dibenzo[b,e]azepine (3w): White solid; 37.2 mg, 61%
yield; m.p.: 153~155 °C; '"H NMR (600 MHz, CDCl;) & 7.84 (d, J = 6.6 Hz, 2H),
7.53-7.45 (m, 3H), 7.40 (d, /= 7.8 Hz, 1H), 7.30 (t, /= 7.2 Hz, 1H), 7.22 (d, J=7.2
Hz, 1H), 7.20-7.13 (m, 2H), 7.06 (dd, J = 10.2, 8.4 Hz, 1H), 3.66 (dd, J = 45.6, 13.2
Hz, 2H). 3C NMR (150 MHz, CDCls) & 164.68, 151.98 (dd, J = 252.2, 12.5 Hz),
148.28 (dd, J = 244.1, 14.5 Hz), 145.36, 140.50 (dd, J = 5.6, 3.8 Hz), 140.27, 131.96,
130.56, 129.62, 128.35, 127.94, 127.37, 126.96, 126.44, 125.65, 118.58 (d, J = 17.8
Hz), 115.15 (d, J = 17.3 Hz), 38.33. F NMR (565 MHz, CDCl;) 8 -129.95 (d, J
=22.0 Hz), -133.77 (d, J =22.0 Hz), -139.93 (d, J =20.9 Hz), -140.64 (d, J =21.5 Hz).
HRMS (ESI) calcd for CyoH;4F,N [M+H]* 306.1089, found 306.1087.

Me

4 -
(L7
Ph N oh Me
3x+3x'

10-Methyl-6-phenyl-11H-dibenzo|b,e]azepine (3x) and 7-Methyl-6-phenyl-11H-
dibenzo[b,e]azepine (3x’): Pale green liquid; 39.6 mg, 70% yield; 'H NMR (600
MHz, CDCls) & 7.88-7.86 (m, 0.5H), 7.73 (d, /= 5.4 Hz, 1.8H), 7.46-7.43 (m, 0.9H),
7.43-7.39 (m, 3.1H), 7.32 (dd, /= 7.8, 0.6 Hz, 1.0H), 7.27 (d, J = 7.8 Hz, 1.4H), 7.24
(d, J=6.0 Hz, 1.1H), 7.22 (dd, J = 7.2, 1.2 Hz, 0.76H), 7.17 (dd, J = 13.8, 6.0 Hz,
2H), 7.13 (td, J = 7.2, 1.2 Hz, 0.38H), 7.07-7.05 (m, 1.0 H), 7.04 (d, J = 1.2 Hz,
0.37H), 7.01 (d, J=7.8 Hz, 1.0 H), 4.01 (d, /= 13.2 Hz, 0.25H), 3.62 (d, /= 13.2 Hz,
1.0H), 3.56 (d, /= 13.2 Hz, 1.0 H), 3.35 (d, J = 13.2 Hz, 0.26H), 2.56 (s, 0.77H), 1.87
(s, 3H). 3C NMR (151 MHz, CDCl;3) 6 167.89, 167.39, 146.03, 145.99, 145.53,
141.63, 141.56, 141.26, 136.71, 133.33, 133.16, 132.64, 132.44, 131.98, 130.36,

130.08, 130.04, 129.95, 129.77, 129.23, 128.48, 128.10, 128.06, 127.63, 126.93,
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126.88, 126.74, 126.61, 125.78, 125.40, 125.33, 125.15, 124.30, 123.47, 39.08, 33.84,
21.89, 20.01. HRMS (ESI) calcd for C,1HsN [M+H]* 284.1434, found 284.1433.

L

N

ol

4a

5-Phenyl-4b-(o-tolyl)-4b,9b-dihydro-SH-benzo|[3,4]cyclobuta[1,2-b]indole  (4a):
White solid; 51.0 mg, m.p.: 143~145 °C, 71% yield; '"H NMR (600 MHz, CDCls) &
7.43 (d,J=17.8 Hz, 1H), 7.37 (d, J=7.8 Hz, 1H), 7.29 (d, J= 7.2 Hz, 1H), 7.24 (d, J
= 9.0 Hz, 2H), 7.22-7.15 (m, 4H), 7.08 (t, J = 7.8 Hz, 3H), 7.03 (t, J = 7.8 Hz, 1H),
6.97 (dd, J=17.8, 2.4 Hz, 2H), 6.80 (td, /= 7.2, 2.4 Hz, 1H), 6.75 (dd, J= 7.8, 2.4 Hz,
1H), 5.00 (s, 1H), 2.32 (d, J = 2.4 Hz, 3H). 3C NMR (151 MHz, CDC]l;) 6 148.99,
146.01, 143.54, 141.97, 138.46, 138.28, 131.65, 129.84, 129.42, 128.75, 128.03,
127.92, 127.49, 125.13, 124.22, 124.20, 124.17, 123.88, 122.28, 118.89, 110.43,
80.55, 58.96, 20.40. HRMS (ESI) calcd for C,;H,,N [M+H]® 360.1747, found
360.1746.

S5
oivl

4b

4b-(2-Fluorophenyl)-5-phenyl-4b,9b-dihydro-SH-benzo[3,4]cyclobuta[1,2-

blindole (4b): Pale green solid; 55.9 mg, 77% yield; m.p.: 149~151°C; 'H NMR (600
MHz, CDCl;) 6 7.47 (td, J = 7.8, 1.8 Hz, 1H), 7.41 (d, J = 7.2 Hz, 1H), 7.35 (d, J =
7.2 Hz, 1H), 7.31 (m, 2H), 7.27 (m, 1H), 7.26-7.21 (m, 3H), 7.14-7.11 (m, 2H),
7.10-7.08 (m, 1H), 7.06 (d, J = 7.8 Hz, 2H), 7.05-7.02 (m, 1H), 6.83 (t, J = 7.2 Hz,
1H), 6.73 (d, J= 7.8 Hz, 1H), 5.19 (s, 1H). 3C NMR (151 MHz, CDCl;) 4 161.67 (d,
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J=249.15 Hz), 149.33, 146.23, 143.37, 141.90, 130.61 (d, J = 3.45 Hz), 129.73 (d, J
= 8.1 Hz), 129.67, 128.83, 128.75, 127.90, 127.83, 127.70, 124.66, 124.33(d, J = 5.25
Hz), 123.44, 123.32(d, J = 3.3 Hz), 122.41, 118.74, 116.03, 115.89, 110.05, 77.45,
60.01. F NMR (565 MHz, CDCl;) & —112.07. HRMS (ESI) caled for CogH;oFN
[M+H]* 364.1496, found 364.1493.

e

@j Me
4c

4b-Methyl-5-phenyl-4b,9b-dihydro-5H-benzo|3,4]cyclobuta[1,2-b]indole (4¢):
Pale green liquid; 46.4 mg, 82% yield; 'H NMR (600 MHz, CDCl3) & 7.31 (t, J= 7.2
Hz, 2H), 7.25 (d, J= 7.2 Hz, 1H), 7.20 (d, /= 7.2 Hz, 1H), 7.19-7.06 (m, 5H), 6.93 (d,
J=16.6 Hz, 1H), 6.90 (t, /= 7.8 Hz, 1H), 6.61 (t,J= 7.2 Hz, 1H), 6.47 (d, /= 7.8 Hz,
1H), 4.67 (s, 1H), 1.67 (s, 3H). 3C NMR (150 MHz, CDCl;) & 149.90, 147.47,
145.99, 141.58, 129.23, 128.96, 128.66, 127.88, 127.68, 125.64, 124.69, 124.56,
122.07, 121.54, 118.11, 109.02, 74.39, 58.04, 22.35. HRMS (ESI) caled for C,;HgN
[M+H]" 284.1434, found 284.1436.

- o

N M
Me ©

Me
4d

Me

5-(3,4-Dimethylphenyl)-2,3,4b-trimethyl-4b,9b-dihydro-5H-

benzo|[3,4]cyclobuta[1,2-b]indole (4d): Pale green liquid; 50.2 mg, 74% yield; 'H
NMR (600 MHz, CDCl3) & 7.26 (d, J= 7.2 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 7.15 (s,
1H), 7.09 (d, J = 8.4 Hz, 1H), 7.02 (s, 1H), 6.96 (t, /= 7.8 Hz, 1H), 6.87 (s, 1H), 6.66
(t, J=7.8 Hz, 1H), 6.50 (d, J = 7.8 Hz, 1H), 4.70 (s, 1H), 2.30 (d, J = 3.0 Hz, 6H),
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2.24 (s, 6H), 1.72 (s, 3H). 3C NMR (151 MHz, CDCl;) & 150.19, 145.49, 143.70,
139.12, 137.49, 137.39, 136.13, 133.04, 130.33, 128.85, 127.80, 127.09, 124.39,
123.30, 122.97, 122.60, 117.54, 108.75, 74.14, 57.60, 22.45, 20.52, 20.46, 20.03,
19.37. HRMS (ESI) caled for CosHagN [M+H]* 340.2060, found 340.2058.

Qo

Me

4e

5-(2,3-Dihydro-1H-inden-5-yl)-4b-methyl-1,2,3,4b,5,9b-
hexahydroindeno|5',6':3,4]cyclobuta[1,2-b]indole (4e): Pale green liquid; 50.1 mg,
69% yield; '"H NMR (600 MHz, CDCl;) 6 7.30 (t, J= 9.0 Hz, 3H), 7.15 (d, J = 13.2
Hz, 2H), 7.03-6.98 (m, 2H), 6.69 (t, /= 7.2 Hz, 1H), 6.52 (d, /= 7.8 Hz, 1H), 4.71 (s,
1H), 2.99 (t, J = 7.2 Hz, 4H), 2.94-2.89 (m, 2H), 2.19 (dd, J = 15.0, 7.2 Hz, 2H), 2.06
(dd, J = 14.4, 7.2 Hz, 2H), 1.77 (s, 3H), 1.31 (s, 2H). 13C NMR (151 MHz, CDCl;) &
150.46, 145.58, 145.31, 144.61, 143.76, 143.22, 140.81, 139.67, 128.91, 127.77,
124.77, 124.36, 124.09, 122.25, 118.25, 117.83, 117.48, 108.78, 73.42, 56.87, 33.25,
33.19, 33.06, 32.53, 25.65, 25.30, 22.50. HRMS (ESI) calcd for Cy7HysN [M+H]*
364.2060, found 364.2063.

G,

5-Phenyl-4b-propyl-4b,9b-dihydro-5SH-benzo|3,4]cyclobuta[1,2-b]indole (4f):
Pale green liquid; 53.5 mg, 86% yield; 'H NMR (600 MHz, CDCl3) & 7.43 (t,J= 7.8
Hz, 2H), 7.38 (d, J= 8.4 Hz, 2H), 7.32 (d, J=7.2 Hz, 1H), 7.22 (dd, J = 14.4, 7.2 Hz,
3H), 7.05 (dd, J = 7.2, 1.2 Hz, 1H), 7.01 (t, /= 7.8 Hz, 1H), 6.75-6.70 (m, 1H), 6.62
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(d, J=17.8 Hz, 1H), 4.88 (s, 1H), 2.24-2.19 (m, 1H), 1.97-1.92 (m, 1H), 1.56-1.52 (m,
1H), 1.41-1.34 (m, 1H), 0.90 (t, J = 7.2 Hz, 3H).3C NMR (151 MHz, CDCL;) &
146.91, 146.38, 129.18, 128.85, 128.66, 127.81, 127.57, 125.50, 124.54, 124.47,
121.83, 121.80, 118.04, 108.87, 78.00, 55.39, 36.72, 18.34, 14.28.HRMS (ESI) calcd
for Co3HyoN [M+H]* 312.1747, found 312.1748.

s

N

O

4g

4b-iso-Pentyl-5-phenyl-4b,9b-dihydro-5SH-benzo|[3,4]cyclobuta[1,2-b]indole (4g):
Pale green liquid; 56.3 mg, 83% yield; '"H NMR (600 MHz, CDCl3) & 7.39 (t, J = 7.2
Hz, 2H), 7.34 (d, J = 7.8 Hz, 2H), 7.28 (d, /= 7.2 Hz, 1H), 7.23 (d, J = 9.0 Hz, 1H),
7.20-7.16 (m, 3H), 7.02 (d, J= 7.8 Hz, 1H), 6.98 (t, /= 7.2 Hz, 1H), 6.69 (t, J = 7.2
Hz, 1H), 6.59 (d, /= 7.8 Hz, 1H), 4.82 (s, 1H), 2.23-2.17 (m, 1H), 1.92—-1.85 (m, 1H),
1.46-1.42 (m, 1H), 1.40-1.34 (m, 1H), 1.24-1.18 (m, 1H), 0.79 (d, J = 6.6 Hz, 3H),
0.76 (d, J = 6.0 Hz, 3H). 3C NMR (151 MHz, CDCl3) & 150.44, 147.10, 146.35,
141.58, 129.15, 128.85, 128.73, 127.81, 127.60, 125.40, 124.51, 124.49, 121.89,
121.72, 118.04, 108.92, 77.97, 55.23, 33.77, 32.16, 28.16, 22.61, 22.38. HRMS (ESI)
caled for CysHyeN [M+H]™ 340.2060, found 340.2063.

4b-Benzyl-5-phenyl-4b,9b-dihydro-5SH-benzo|[3,4]cyclobuta[1,2-b]indole (4h):
Pale green liquid; 38.1 mg, 53% yield; '"H NMR (600 MHz, CDCl5) 8 7.41 (t,J=17.2
Hz, 3H), 7.35 (d, J = 7.8 Hz, 2H), 7.25-7.19 (m, 4H), 7.17-7.08 (m, 6H), 7.03 (d, J =

23



6.6 Hz, 2H), 6.97 (t, J= 7.8 Hz, 1H), 6.68 (t,J = 7.2 Hz, 1H), 6.58 (d, /= 7.8 Hz, 1H),
4.88 (s, 1H), 3.50 (d, J = 14.4 Hz, 1H), 3.37 (d, J = 14.4 Hz, 1H). 3C NMR (151
MHz, CDCly) & 150.08, 146.27, 146.00, 141.48, 137.14, 129.75, 129.26, 129.07,
128.45, 127.92, 127.80, 127.60, 126.16, 125.62, 124.66, 124.48, 122.01, 121.79,
118.21, 108.89, 77.68, 54.87, 40.55. HRMS (ESI) caled for CpH,oN [M+H]'

360.1747, found 360.1748.
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8. HRMS Analysis Reports for All Compounds

%10 3 [+ Scan (0.155 min) 27.d

3.5 O O 270.1275

3

25 O 270.1715
2- 3a

1.5

14
0.54
0 I |

269.95 270 270.05 270.1 270.15 270.2 270.25
Counts vs. Mass-to-Charge (m/z)

%10 7 |+ Scan (0.866 min) 32.d
q O ~284.1434 0% 1600
0.8 O N
®
3b
0.4+ Me 298.1563
0.2
2520921 2691181 1l I, 310.1575 ,

245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335
Counts vs. Mass-to-Charge (m/z)

x10 5 [+ Scan (0.677 min) 32.d
1.44

- 20
11 O 298.1589

0.8 3¢ Et

0.6

0.4-— . r T : T . T . T
297 297.2 2974 2976 2978 298 298.2 298.4 298.6 298.8
Counts vs. Mass-to-Charge (m/z)
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x10 7 |+ Scan (0.485 min) 26.d
1-

O O * 340.2061

N

0

0.4- 3d n-Am
' 341.2082

0.24

3333395 A2123

338 338.5 333 3395 340 3405 341 3415 42 3425
Counts vs. Mass-to-Charge (m/z)

x10 7 |* Scan (0.866 min) 32.d

e

N

(2

0.8 3e
0.7

*326.1900

n-Bu

0.6
0.5 327.1912 329.1972

321 322 323 324 325 326 327 328 329 330 331 332 333
Counts vs. Mass-to-Charge (m/z)

x10 6 |+ Scan (0.898 min) 34.d

6 O *326.1907
;| L
N

N &

3f
3 t-Bu
24 327.1926
'] .

328.1967 3291991

322 3225 323 3235 324 3245 325 3255 326 3265 327 3275 328 3285 329 3295
Counts vs. Mass-to-Charge (m/z)
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x10 4 |+ Scan (0.607 min) 31.d
- ()
, (L
6- N
300.1382
5-
41 39 OMe
3-
2_
14
" 2996 2997 2998 2999 300 3001 3002 3003 3004 3005 3006 '
Counts vs. Mass-to-Charge (m/z) L
x10 7 |+ Scan (0.954 min) 36.d
'I_
O * 3381157
@
N
06 2
3h CFa
0.4-
0.2 4141440
olL 303.1187 326.1881 , 350.1518 374.1765 397.0596 ‘I‘_
200 300 310 320 330 340 350 360 370 380 390 400 410 420
Counts vs. Mass-to-Charge (m/z) L
x10 6 |+ Scan (0.743 min) 34.d
11 295.1231
0z, 20 Y
06 N=
0.44 ‘ g
A CN
296.1277
0.21
293-:590 300.1382
0= r T T T T = r r — T
290 291 292 293 294 295 296 297 293 299 300
Counts vs. Mass-to-Charge (m/z) .
x10 5 |+ Scan (0.942 min) 33.d
9 304.0886
: e
7 N
0
6 3j
5_
‘ 3032 3034 3036 3038 304 3042 3044 3046 3048 305
Counts vs. Mass-to-Charge (m/z) 5
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x10 6 [+ Scan (0.655 min) 27.d
9 O * 284,1436
e
74 N=
z' e
3 3k
3-
2_
‘] -
284 284.05 2841 284.15 284.2 284 25 2843 284 35 284 4
Counts vs. Mass-to-Charge (m/z)
x10 € |+ Scan (0.556 min) 24.d
:' OMe *300.1382
: ()
6 N=
51 Ph
ol 30
3_
2-
‘] -
0 256.1109 268.1086 _ 285?. I1 1 41 .
255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335
Counts vs. Mass-to-Charge (m/z)
%10 6 |+ Scan (0.580 min) 24.d
:' *376.1699
7- OBn
4 3
54 N=
44 Ph
3] 3m
2-
‘] -
& 361.1436 .. 394.1787
345 350 355 360 365 370 375 380 38 390 395
Counts vs. Mass-to-Charge (m/z)
x10 4 |+ Scan (0.644 min) 30.d
4 284.1433
3_
oy~
>
24 N=
Ph
1.54 3n
14 285.1438
0.5 279.1572
D . .‘..u . .Il I.h.. .Inln I.|.| s <.I.h‘ . L. ..4; N ; I < it .I[
278 279 280 281 282 283 284 285 286 287 288

Counts vs. Mass-to-Charge (m/z)
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x10 7 |+ Scan (0.294 min) 47.d
1.2-
~338.1149 FsC O
2 i)
N
O
0.6
30
0.44 339.1162
0.2-
3374 3376 3378 338 3382 3384 3386 3388 339 3392 3394 3396 3398 340
Counts vs. Mass-to-Charge (m/z)
%10 & |+ Scan (0.921 min) 25.d
81 *288.1184
. v
B-
-
51 Ph
4+ 3p
3-
24 289.1210
‘] .
0 2851119 287.1108 290.1251 2911269
285 286 287 288 289 290 291 292 293
Counts vs. Mass-to-Charge (m/z)
%10 4 |+ Scan (0.180 min) 35.d
3-
Cl
aQy
2- N=
154 Ph
3q
1 304.0887
0.5
0 . : - : — : : -
3038 3039 304 304.1 304.2 304 3 304.4 3045
Counts vs. Mass-to-Charge (m/z)
%10 5 |+ Scan (0.607 min) 26.d
61 Br. O 348.0380
2 ®
N=
44 Ph
3
3. r
2-
349.0417
i |
0 T T — — T T ‘ — -
3455 346 3465 347 3475 348 3435 349 3495

Counts vs. Mass-to-Charge (m/z)
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x10 6 [+ Scan (0.774 min) 31.d
3.51 . 284.1435
d $ )
25- O =
N
2- Me Ph
1.54 3s
11 285.1462
0.5
283.1253 286.1453
277 278 279 280 281 282 283 284 285 286 287 288 289 290
Counts vs. Mass-to-Charge (m/z)
x10 & |+ Scan (0.767 min) 29.d
61 * 298 1590 Me
5 20 Y%
4 N=
Ph
3 3t
d 299.1611
14 300.1409
) 294.1389 297.1457 | 3011420
291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307
Counts vs. Mass-to-Charge (m/z)
x10 7 |* Scan (0.756 min) 29.d
1.21 _ *310.1583
i {/
o'
-
0.6 Ph
3u
0.41 311.1606
0.2
i 309.1493 3121649 394 1569
305 306 307 308 309 310 311 312 313 314 315 316
Counts vs. Mass-to-Charge (m/z)
x10 6 [+ Scan (0.474 min) 48.d
1 * 330/ 1491
ol OMe
3_
()-ove
74 =
N
6.5 Ph
6 3v
5.5-
5 331.1507 332.1549
3275 328 3285 329 3295 330 3305 331 3315 332 3325

Counts vs. Mass-to-Charge (m/z)
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x10 7 |* Scan (0.540 min) 48.d
i *306.1087
F
0.8
e
0.6
e
0.4 s
w 307.1104
0.2
i 297.1367 299.1293 301.1353 303.1185 305.0994 308.1146

293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313

Counts vs. Mass-to-Charge (m/z)

%10 4 |+ Scan (0.644 min) 30.d

51 284.1433

i oo
254 N= b N=

2. 2 Ph

B3

1.54

14 285.1438
0.5 279.1572

s . .Il : I.L.. .Inlll I.I d . 4 h. ¢ L soals - 1. : EET ¥ I |
278 279 280 281 282 283 284 285 286 287 288
Counts vs. Mass-to-Charge (m/z)
%10 5 |+ Scan (0.430 min) 23.d
5] Q 360.1746
=@
4 N
; ole
2. 4a
]_
0 T T T T T T T T T
359.9 360 360.1 360.2 360.3 360.4 360.5

Counts vs. Mass-to-Charge (m/z)

%10 € |+ Scan (0.942 min) 33.d

2.44
364.1493

2.2

1.8

1.64

1.4+ 363.1130 365.1527  366.1554

361 362 363 364 365 366
Counts vs. Mass-to-Charge (m/z)
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%10 & |+ Scan (0.655 min) 27.d
9 *284,1436
8_
7 Q
=g
61 N
£ Me
1
& 4c
2.
14
0 T T T T T T T T T
284 284.05 2841 284.15 2842 284.25 2843 284.35 2844
Counts vs. Mass-to-Charge (m/z) %
x10 3 |+ Scan (0.098 min) 38.d y
3
Q .O Me 3402058
i N Me
Me
2_
1.54
. Me Me
14 4d
0.5
|

33985 3399 33995 340 34005 3401 34015 3402 34025 3403 34035 3404 340.45
Counts vs. Mass-to-Charge (m/z)

x10 6 |+ Scan (0.430 min) 22.d

2] 364.2063
e

1.5
1.251
14
0.75- 340.2066 de
0.51
0.25+

0 S 35440 . | 3721960 378.1849
330 335 340 345 350 355 360 365 3/0 375 380 385
Counts vs. Mass-to-Charge (m/z)

%10 5 |+ Scan (0.480 min) 21.d

312.1748

O
: =

N
O
‘|..

4f
0.54
0

3117 3118 3119 312 3121 3122 3123 3124 3125 3126
Counts vs. Mass-to-Charge (m/z)
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x10 6 |+ Scan (0.464 min) 22.d

1.44

194 O
14 N .O 340.2063
0.8- O
0.6-
0.4 49
0.2

341.2105
339.1998

339 3392 3394 3396 3398 340 3402 3404 3406 3408 341 3412
Counts vs. Mass-to-Charge (m/z)

%10 4 |+ Scan (0.930 min) 43.d )
251 &
360.1748 IO
N
24 f Bn
1.5
4h
T-
361.1780
0.5
359.|2252
1 |

359 3592 359.4 3596 359.8 360 360.2 360.4 360.6 360.8 361 3612 3614 3616 361.8 362 3622
Counts vs. Mass-to-Charge (m/z)

67



9. Crystallographic Data for 3a and 4a

9.1 Crystallographic Data for 3a

checkCIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION. IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found, CIF dictionary Interpreting this report

Datablock: 1

Bond precision: C-C = 0.0052 A Wavelength=0.71073
Cell: a=18.566(2) b=5.4612(7) c=14.391(2)
alpha=90 beta=9%0 gamma=90
Temperature: 296 K
Calculated Reported
Volume 1459.1(3) 1459.1(3)
Space group Pcaz2l Pcaz2l
Hall group P 2c -2ac P 2c -2ac
Moiety formula €20 H15 N C20 H15 N
sum formula C20 H15 N C20 H15 N
Mr 269.33 269.33
Dx,g cm-3 1.226 1.226
Z 4 4
Mu (mm-1) 0.071 0.071
Fooo 568.0 568.0
Foo0’ 568.20
h,k, lmax 22,6,17 22,16, 17
Nref 2571 [ 1344] 2555
Tmin, Tmax 0.980,0.985 0.628,0.746
Tmin’ 0.980

Correction method= # Reported T Limits: Tmin=0.628 Tmax=0.746
AbsCorr = MULTI-SCAN

Data completeness= 1.90/0.99 Theta(max)= 25.000
R(reflections)= 0.0503( 1786) wR2 (reflections)= 0.0915( 2555)
8 = 1.025 Npar= 191

The following ALERTS were generated. Each ALERT has the format
test-name ALERT alert-type alert-level.
Click on the hyperlinks for more details of the test.

PLATON version of 05/12/2020; check.def file version of 05/12/2020

Datablock 1 - eiproidplet

50
296

> 1 Prob

" Temp

(512201

PLATON-Mer 19 03:00:15 2021

~
>

1 Pco?l R = 0.05 RES= 0-118 X
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9.2 Crystallographic Data for 4a

checkCIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION. IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report
Datablock: t
Bond precision: C-C = 0.0036 A Wavelength=0.71073
Cell: a=9.0099(13) b=10.3660(15) €c=11.4985(16)
alpha=67.411(2) beta=86.553(2) gamma=87.881(2)
Temperature: 296 K
Calculated Reported
Volume 989.6(2) 989.6(2)
Space group B =1 P -1
Hall group -P 1 -P 1
Moiety formula €27 H21 N C27 H21 N
Sum formula C27 H21 N C27 H21 N
Mr 359.45 359.45
Dx,g cm-3 1.206 1.206
z 2 2
Mu (mm-1) 0.069 0.069
Foo0o 380.0 380.0
FQ00’ 380.13
h,k, lmax 11,13%15 1%,13,15
Nref 4650 4351
Tmin, Tmax 0.987,0.990 0.656,0.746
Tmin’ 0.987

Correction method= # Reported T Limits: Tmin=0.656 Tmax=0.746
AbsCorr = NONE

Data completeness= 0.936 Theta (max)= 27.735
R(reflections)= 0.0582( 2652) wR2 (reflections)= 0.1679( 4351)
S = 1.007 Npar= 254

The following ALERTS were generated. Each ALERT has the format
test-name ALERT alert-type alert-level.
Click on the hyperlinks for more details of the test.

[ —

- V Prob = 50
- Tenp = 236
5
2
o
&
i
o
2
S
~N
L
=
&
b
o
3
&
Z
(=]
o
=
5
=
Z 161 i Pl R = 0.06 RES= 0 -43 X

69



