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1. General considerations

All reactions were carried out under air atmosphere. Materials were obtained from
commercial suppliers or prepared according to standard procedures unless otherwise noted.
Solvents were purified and dried according to standard methods prior to use. For product
purification by flash column chromatography, silica gel (200~300 mesh) and light petroleum ether
(bp. 60~90) are used. *H NMR spectra were recorded on a Bruker advance Il 400 MHz in CDCls
and *C{"H} NMR spectra were recorded on 101 MHz in CDClzusing TMS as internal standard.
Data for '"H NMR are recorded as follows: chemical shift (5, ppm), multiplicity (s = singlet, d =
doublet, t = triplet, m = multiplet or unresolved, br = broad singlet, dd = doublet of doublet, dt =
triplet of doublets, ddd = doublet of doublet of doublets, coupling constant (s) in Hz, integration).
Data for *C NMR is reported in terms of chemical shift (3, ppm). High-resolution mass spectral
analysis (HRMS) data were measured on a Bruker Apex I1.

2. Preparation of substrates
Substrates 1 were synthesized according to the known literature.!
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0
| PdCl, (5 mol%)
R N 0 o P(2-furyl)s (10 mol%) “
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Acrylamides S-1 (1.0 mmol, 1.0 equiv), aryl ketones S-2 (1.5 mmol, 1.5 equiv), PdCl, (5 mol%),
P(2-furyl); (10 mol%), ‘BuOLi (5.0 mmol) were added to a sealed tube, dioxane (10.0 mL) were
added via syringe. The mixture was flushed with N, and stirred at room temperature for 10 min
firstly, and then was heated at 90 <C in an oil bath about for 4 h until completion (monitored by
TLC). After cooling at room temperature, the reaction mixture was filtered through celite. The
solvent in the filtrate was evaporated under reduced pressure. The residue was purified through
silica gel chromatography to afford the starting material 1.

3. Experiment procedure

LiAlH4 (1.1 equiv)

THF, 0 °C
15 min

1 (0.2 mmol, 1.0 equiv) and LiAlH, (0.22 mmol, 1.1 equiv) were added to a sealed tube, THF (2.0
mL) were added via syringe. The mixture was stirred at 0 <C for 15 min. Upon completion of the
reaction, the mixture was diluted with H,O (0.2 mL), and the reaction mixture was filtered through
celite. After evaporation of the solvent, the crude product was purified by column chromatography
on silica gel to afford the coresponding product 2.
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4. One-pot synthesis of 2a

LiAIH,4 (1.1 equiv)

THF, 0 °C
15 min

: )H( PdCl, (5 mol%)

P(2-furyl); (10 mol%)
BuOLi (5.0 equiv) Hsé
dioxane, 90 °C 1a (crude) same-pot 2a, 49%
solvent evaporation

Acrylamide S-1a (0.2 mmol, 1.0 equiv), aryl ketone S-2a (0.3 mmol, 1.5 equiv), PdCl, (5 mol%),
P(2-furyl); (10 mol%), '‘BuOLi (1.0 mmol, 5.0 equiv) were added to a sealed tube, dioxane (2.0
mL) were added via syringe. The mixture was flushed with N and stirred at room temperature for
10 min, firstly. After stirring at 90 <C in an oil bath about for 4 h, the solvents were removed in
vacuo. Without further purification, to a solution of crude product 1a in THF (2.0 mL) was added
LiAIH, (0.22 mmol, 1.1 equiv) at 0 < and stirred at the same temperature for 15 min. the
resulting mixture was diluted with H,O (0.2 mL), and then the reaction mixture was filtered
through celite. After evaporation of the solvent, the crude product was purified by column
chromatography on silica gel to afford the desired product 2a in 49% yield for the two steps.

5. Deuterium labeling experiments

LiAID,4 (1.1 equiv)
THF, 0 °C
15 min

74% yield

LiAID,4 (1.1 equiv)

THF, 0 °C
15 min

86% yield

la or 1w (0.2 mmol, 1.0 equiv) and LiAID, (0.22 mmol, 1.1 equiv) were added to a sealed tube,
THF (2.0 mL) were added via syringe. The mixture was stirred at 0 <C for 15 min. Upon
completion of the reaction, the mixture was diluted with D,O (0.2 mL), and the reaction mixture
was filtered through celite. After evaporation of the solvent, the crude product was purified by
column chromatography on silica gel to afford the deuterium labeled products 2a’ or 2w".

1,3-dimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine-2,10-d, (2a"):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a pale yellow solid, 42 mg, 74% yield, Mp = 81-83 <T.'"H NMR
(400 MHz, CDCl3) 8 7.15 (m, 3H), 7.06 (dt, J = 7.5, 2.4 Hz, 3H), 6.54 (d, J = 8.2 Hz, 1H),
6.42-6.33 (m, 1H), 6.25 (dd, J = 7.3, 1.7 Hz, 1H), 3.08 (s, 3H), 2.74 (d, J = 7.5 Hz, 1H), 2.70-2.58
(m, 1H), 2.46 (ddd, J = 13.5, 9.7, 7.5 Hz, 1H), 1.90 (dd, J = 13.3, 8.5 Hz, 1H), 1.13 (d, J = 6.8 Hz,
3H). *C{"H} NMR (101 MHz, CDCls) & 146.8, 141.4, 130.3, 128.1, 127.7, 127.6, 127.0, 126.3,
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116.7, 112.4, 94.6, 80.6, 47.8, 41.1, 35.9, 34.6, 18.1. HRMS (ESI-TOF) calcd for C1oH1oND,NaO
[M+Na]" : 304.1641, found: 304.1658.

1-benzyl-3-methyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[ b]azepine-2,10-d,
(2w"): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a pale yellow solid, 61 mg, 86% vyield, Mp =
95-97 <T."H NMR (400 MHz, CDCl3) & 7.49 (d, J = 7.2 Hz, 2H), 7.36 (dd, J = 8.4, 6.7 Hz, 2H),
7.29-7.16 (m, 6H), 6.89 (ddd, J = 8.7, 7.2, 1.8 Hz, 1H), 6.44 (d, J = 8.2 Hz, 1H), 6.36 (td, J = 7.3,
1.1 Hz, 1H), 6.30 (dd, J = 7.4, 1.8 Hz, 1H), 4.78 (d, J = 17.6 Hz, 1H), 4.51 (d, J = 17.6 Hz, 1H),
2.83(d, J=7.3Hz, 1H), 2.69 (ddd, J = 9.9, 8.4, 6.7 Hz, 1H), 2.51 (ddd, J = 13.4, 9.7, 7.5 Hz, 1H),
2.04-1.93 (m, 1H), 1.17 (d, J = 6.9 Hz, 3H). *C{*H} NMR (101 MHz, CDCl;) & 146.4, 141.5,
139.0, 130.5, 128.7, 128.3, 127.8, 127.6, 127.1, 126.8, 126.5, 126.3, 117.2, 114.0, 92.5, 80.7, 56.9,
47.8, 36.1, 34.6, 18.5. HRMS (ESI-TOF) calcd for CysH,3ND,NaO [M+Na]" : 380.1954, found:
380.1961.

6. Scale-up reaction

LiAIH, (1.1 equiv)

THF, 0 °C
15 min

HaC
1a
3.0 mmol, 879 mg 72%, 603 mg

la (3.0 mmol, 1.0 equiv) and LiAIH4 (3.3 mmol, 1.1 equiv) were added to a sealed tube, THF
(30.0 mL) were added via syringe. The mixture was stirred at 0 <T for 15 min. Upon completion
of the reaction, the mixture was diluted with H,O (3.0 mL), and the reaction mixture were
extracted with EtOAc (3 times). The combined organic layers were washed with brine and dried
over anhydrous MgSQy, and the solvent was removed in vacuo. The residue was purified by flash
column chromatography on silica gel to afford the coresponding product 2a in 72% yield.

7. Spectra data

1,3-dimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2a):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a pale yellow solid, 43 mg, 78% yield, Mp = 78-80 <. 'H
NMR (400 MHz, CDClg) 8 7.11-7.05 (m, 3H), 7.02-6.93 (m, 3H), 6.47 (d, J = 8.2 Hz, 1H),
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6.34-6.26 (m, 1H), 6.17 (dd, J = 7.3, 1.7 Hz, 1H), 5.21-5.16 (m, 1H), 4.68 (d, J = 3.2 Hz, 1H),
3.00 (s, 3H), 2.69-2.64 (m, 1H), 2.56 (m, 1H), 2.38 (ddd, J = 13.4, 9.4, 7.6 Hz, 1H), 1.82 (dd, J =
13.3, 8.5 Hz, 1H), 1.05 (d, J = 6.8 Hz, 3H). *C{*"H} NMR (101 MHz, CDCl,) 5 146.7, 141.4,
130.2, 128.1, 127.6, 127.5, 127.0, 126.2, 116.6, 112.3, 94.8, 81.0, 47.9, 41.1, 35.8, 34.6, 18.0.
HRMS (ESI-TOF) calcd for C1gH,;NNaO [M+Na]* : 302.1515, found: 302.1518.

1,3,8-trimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2b):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a colorless solid, 42 mg, 72% yield, Mp = 67-69 <. 'H NMR
(400 MHz, CDCls) 8 7.21-7.12 (m, 3H), 7.07 (dd, J = 7.7, 1.9 Hz, 2H), 6.36 (d, J = 1.6 Hz, 1H),
6.22-6.11 (m, 2H), 5.26-5.21 (m, 1H), 4.75 (d, J = 3.2 Hz, 1H), 3.08 (s, 3H), 2.75-2.69 (m, 1H),
2.63 (dddd, J = 9.8, 8.3, 6.6, 3.1 Hz, 1H), 2.44 (ddd, J = 13.4, 9.7, 7.4 Hz, 1H), 2.24 (s, 3H),
1.92-1.80 (m, 1H), 1.12 (d, J = 6.8 Hz, 3H). *C{"H} NMR (101 MHz, CDCls) & 146.5, 141.5,
137.0, 130.2, 127.6, 126.9, 126.3, 125.3, 117.4, 113.4, 94.8, 81.0, 47.4, 41.2, 36.1, 34.6, 21.6, 18.1.
HRMS (ESI-TOF) calcd for CyHzsNNaO [M+Na]" : 316.1672, found: 316.1671.

1,3,7-trimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2¢):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
vIv) affords the title compound as a yellow solid, 46 mg, 79% vyield, Mp = 66-68 <T.'H NMR
(400 MHz, CDCls) 6 7.13-7.05 (m, 3H), 7.00 (dd, J = 7.8, 1.9 Hz, 2H), 6.77 (dd, J = 8.2, 2.2 Hz,
1H), 6.38 (d, J = 8.2 Hz, 1H), 6.02 (d, J = 2.3 Hz, 1H), 5.17 (d, J = 1.9 Hz, 1H), 4.66 (d, J = 3.3
Hz, 1H), 2.99 (s, 3H), 2.66-2.60 (m, 1H), 2.60-2.50 (m, 1H), 2.37 (ddd, J = 13.3, 9.7, 7.4 Hz, 1H),
1.93 (s, 3H), 1.84-1.76 (m, 1H), 1.04 (d, J = 6.8 Hz, 3H). *C{"H} NMR (101 MHz, CDCls) §
1445, 141.6, 131.1, 128.3, 127.9, 127.7, 127.0, 126.3, 125.7, 112.6, 94.7, 81.2, 47.7, 41.5, 36.1,
34.5, 20.0, 18.2. HRMS (ESI-TOF) calcd for CxH2sNNaO [M+Na]+ : 316.1672, found: 316.1679.
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7-methoxy-1,3-dimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[ b]azepine
(2d): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a colorless solid, 53 mg, 87% yield, Mp = 73-75 <C.
'H NMR (400 MHz, CDCl3) & 7.20-7.12 (m, 3H), 7.10-7.05 (m, 2H), 6.61 (dd, J = 8.8, 3.0 Hz,
1H), 6.48 (d, J = 8.8 Hz, 1H), 5.92 (d, J = 3.0 Hz, 1H), 5.26-5.22 (m, 1H), 4.73 (d, J = 3.4 Hz, 1H),
3.54 (s, 3H), 3.05 (s, 3H), 2.74-2.68 (m, 1H), 2.66-2.53 (m, 1H), 2.44 (ddd, J = 13.4, 9.7, 7.4 Hz,
1H), 1.93-1.82 (m, 1H), 1.11 (d, J = 6.8 Hz, 3H). *C{*H} NMR (101 MHz, CDCl,)  151.1, 141.5,
141.0, 129.7, 127.7, 127.0, 126.1, 117.0, 113.4, 112.0, 94.6, 80.8, 55.6, 47.8, 41.8, 35.7, 34.2, 18.1.
HRMS (ESI-TOF) calcd for CyH2sNNaO, [M+Na]” : 332.1621, found: 332.1616.

8-fluoro-1,3-dimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2e):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
vIv) affords the title compound as a pale yellow oil, 42 mg, 71% yield. '"H NMR (400 MHz, CDCl5)
5 7.21-7.12 (m, 3H), 7.06 (dd, J = 7.7, 2.0 Hz, 2H), 6.23 (dd, J = 12.5, 2.5 Hz, 1H), 6.14 (dd, J =
8.2, 6.9 Hz, 1H), 6.03 (td, J = 8.2, 2.5 Hz, 1H), 5.23 (d, J = 1.7 Hz, 1H), 4.75 (d, J = 3.1 Hz, 1H),
3.04 (s, 3H), 2.76-2.70 (m, 1H), 2.69-2.57 (m, 1H), 2.52-2.38 (m, 1H), 1.85 (dd, J = 13.4, 8.6 Hz,
1H), 1.13 (d, J = 6.8 Hz, 3H). *C{*"H} NMR (101 MHz, CDCl;) & 163.0 (d, J = 242.4 Hz), 148.3
(d, J=10.5Hz), 141.1, 130.9 (d, J = 10.1 Hz), 127.7, 127.1, 126.2, 123.8 (d, J = 2.6 HZz), 102.2 (d,
J=21.1Hz), 99.7 (d, J = 26.9 Hz), 94.6, 80.8, 47.3, 41.0, 35.7, 34.7, 18.0.F NMR (376 MHz,
CDCly) & -115.64. HRMS (ESI-TOF) calcd for CigH,NNaFO [M+Na]* : 320.1421, found:
320.1415.
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7-fluoro-1,3-dimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2f):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a pale yellow solid, 41 mg, 69% vyield, Mp = 112-114 <C.'H
NMR (400 MHz, CDCls) 6 7.18 (q, J = 6.9, 6.4 Hz, 3H), 7.07 (dd, J = 7.6, 2.0 Hz, 2H), 6.73 (td, J
= 8.5, 3.0 Hz, 1H), 6.43 (dd, J = 8.9, 4.7 Hz, 1H), 6.03 (dd, J = 9.0, 3.1 Hz, 1H), 5.25 (d, J = 1.9
Hz, 1H), 4.74 (d, J = 3.3 Hz, 1H), 3.05 (s, 3H), 2.70 (dd, J = 7.0, 1.8 Hz, 1H), 2.66-2.56 (m, 1H),
2.45 (ddd, J = 135, 9.7, 7.5 Hz, 1H), 1.88 (dd, J = 13.4, 8.4 Hz, 1H), 1.12 (d, J = 6.8 Hz, 3H).
Bc{"H} NMR (101 MHz, CDCl3) & 154.9 (d, J = 242.4 Hz), 143.1 (d, J = 2.0 Hz), 141.1, 129.8 (d,
J =6.4 Hz), 127.8, 127.2, 126.0, 116.8 (d, J = 22.4 Hz), 113.2 (d, J = 21.3 Hz), 1129 (d,J =75
Hz), 94.6, 80.7, 47.7, 41.7, 35.6, 34.4, 18.0. ®F NMR (376 MHz, CDCl;) & -129.89. HRMS
(ESI-TOF) calcd for C19HxNNaFO [M+Na]* : 320.1421, found: 320.1427.

7-chloro-1,3-dimethyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (29g):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
vIv) affords the title compound as a pale yellow solid, 42 mg, 67% yield, Mp = 113-115 <T.*H
NMR (400 MHz, CDCl3) 6 7.24-7.15 (m, 3H), 7.12-7.04 (m, 2H), 6.98 (dd, J = 8.7, 2.6 Hz, 1H),
6.43 (d, J = 8.7 Hz, 1H), 6.24 (d, J = 2.6 Hz, 1H), 5.24 (d, J = 1.8 Hz, 1H), 4.80-4.69 (m, 1H),
3.05 (s, 3H), 2.74-2.58 (m, 2H), 2.52-2.40 (m, 1H), 1.86 (ddd, J = 13.5, 8.4, 1.0 Hz, 1H), 1.12 (d,
J = 6.8 Hz, 3H). ®*C{"H} NMR (101 MHz, CDCly) & 145.4, 140.9, 129.9, 129.6, 127.8, 127.3,
127.1, 126.1, 121.0, 113.4, 94.6, 80.7, 47.6, 41.3, 35.7, 34.5, 18.0. HRMS (ESI-TOF) calcd for
C19H2NNaClO [M+Na]” : 336.1126, found: 336.1123.
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1,3-dimethyl-10-phenyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[ b]az
epine (2h): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a colorless oil, 51 mg, 74% yield. *H NMR (400
MHz, CDCl3) 6 7.16 (dd, J = 7.4, 1.9 Hz, 2H), 7.11-7.03 (m, 3H), 6.97 (t, J = 7.3 Hz, 1H), 6.85 (d,
J = 2.3 Hz, 1H), 6.27 (d, J = 8.5 Hz, 1H), 5.23 (d, J = 4.6 Hz, 1H), 4.52 (s, 1H), 3.11 (d, J = 4.0
Hz, 1H), 2.93 (s, 3H), 2.45 (ddd, J = 12.8, 9.3, 3.7 Hz, 1H), 2.35-2.19 (m, 1H), 1.72 (ddd, J = 12.8,
8.0, 3.3 Hz, 1H), 1.13 (d, J = 7.0 Hz, 3H). ®C{*H} NMR (101 MHz, CDCl;) §149.7, 142.0, 128.8,
127.7,126.9 (q, J = 3.6 Hz), 126.5, 125.2, 124.9 (q, J = 3.6 Hz), 124.8 (q, J = 271.5 Hz), 119.5 (q,
J=32.5Hz), 113.6, 94.2, 81.7, 44.8, 40.7, 37.9, 34.4, 21.5. **F NMR (376 MHz, CDCl3) 5 -61.11.
HRMS (ESI-TOF) calcd for CyoH, NF;0 [M+H]" : 348.1570, found: 348.1571.

10-(2-fluorophenyl)-1,3-dimethyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2i):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a yellow solid, 42 mg, 70% vyield, Mp = 63-65 <T.'*H NMR
(400 MHz, CDCls) § 7.15-7.00 (m, 3H), 6.94 (ddd, J = 10.7, 8.2, 1.2 Hz, 1H), 6.86 (td, J = 7.5, 1.2
Hz, 1H), 6.53 (dd, J = 8.2, 1.0 Hz, 1H), 6.35 (td, J = 7.3, 1.1 Hz, 1H), 6.27 (dd, J = 7.3, 1.7 Hz,
1H), 5.60 (s, 1H), 4.77 (dd, J = 3.2, 1.0 Hz, 1H), 3.08 (s, 3H), 2.85 (dd, J = 7.6, 1.7 Hz, 1H), 2.66
(dtd, J = 8.4, 6.7, 3.4 Hz, 1H), 2.55-2.43 (m, 1H), 1.89 (ddd, J = 13.3, 8.4, 1.0 Hz, 1H), 1.13 (d, J
= 6.8 Hz, 3H). *C{*"H} NMR (101 MHz, CDCl;) & 159.4 (d, J = 245.3 Hz), 146.7, 130.1, 128.6 (d,
J =119 Hz), 128.2 (d, J = 2.4 Hz), 128.1 (d, J = 3.2 Hz), 127.6, 123.5 (d, J = 3.3 Hz), 116.7,
114.3 (d, J = 21.5 Hz), 112.3, 94.8, 74.5, 745, 46.1, 41.1, 35.3, 34.7, 18.0. ¥E NMR (376 MHz,
CDCl;) & -120.70. HRMS (ESI-TOF) calcd for CigHyoNNaFO [M+Na]+ : 320.1421, found:
320.1421.
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10-(3-fluorophenyl)-1,3-dimethyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[ b]azepine (2j):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a colorless oil, 34 mg, 58% yield. '"H NMR (400 MHz, CDCls) &
7.14-7.03 (m, 2H), 7.01-6.93 (m, 2H), 6.79-6.70 (m, 2H), 6.55 (td, J = 7.3, 1.1 Hz, 1H), 6.42 (d, J
= 8.6 Hz, 1H), 5.26 (d, J = 4.9 Hz, 1H), 4.57 (s, 1H), 3.16 (g, J = 3.8 Hz, 1H), 2.99 (s, 3H), 2.52
(ddd, J =12.8, 9.3, 3.8 Hz, 1H), 2.35 (h, J = 7.5 Hz, 1H), 1.75 (ddd, J = 12.7, 8.3, 3.1 Hz, 1H),
1.20 (d, J = 7.0 Hz, 3H). *C{*H} NMR (101 MHz, CDCls) § 162.6 (d, J = 245.0 Hz), 146.6, 145.7
(d, J = 6.7 Hz), 130.0, 128.9, 128.8 (d, J = 2.6 Hz), 127.7, 120.9 (d, J = 2.7 Hz), 118.6, 115.0,
113.0 (d, J = 21.4 Hz), 112.6 (d, J = 22.7 Hz), 94.3, 81.3 (d, J = 1.7 Hz), 44.3, 40.9, 38.2, 34.0,
215. F NMR (376 MHz, CDCl3) & -114.18. HRMS (ESI-TOF) calcd for CioH,0NNaFO
[M+Na]" : 320.1421, found: 320.1423.

10-(4-chlorophenyl)-1,3-dimethyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2K):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
vIv) affords the title compound as a pale yellow solid, 38 mg, 61% vield, Mp = 105-107 <.'H
NMR (400 MHz, CDClg) & 7.18-7.10 (m, 2H), 7.10-6.97 (m, 3H), 6.54 (d, J = 8.1 Hz, 1H), 6.39
(td, J = 7.3, 1.1 Hz, 1H), 6.24 (dd, J = 7.3, 1.7 Hz, 1H), 5.23 (d, J = 1.8 Hz, 1H), 4.78-4.70 (m,
1H), 3.07 (s, 3H), 2.75-2.67 (m, 1H), 2.62 (dddd, J = 9.8, 8.5, 6.6, 3.1 Hz, 1H), 2.51-2.37 (m, 1H),
1.96-1.85 (m, 1H), 1.13 (d, J = 6.8 Hz, 3H). *C{'H} NMR (101 MHz, CDCl3) & 146.6, 140.1,
132.6, 130.3, 127.8, 127.7, 127.7, 127.6, 116.8, 112.4, 94.8, 80.4, 47.8, 41.1, 35.7, 34.6, 18.0.
HRMS (ESI-TOF) calcd for C14H,0NNaCIO [M+Na]" : 336.1126, found: 336.1126.
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1,3-dimethyl-10-(p-tolyl)-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[ b]azepine @2:
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a colorless solid, 41 mg, 69% yield, Mp = 68-70 <T.'"H NMR
(400 MHz, CDClj3) 6 7.08-7.02 (m, 1H), 7.00-6.91 (m, 4H), 6.54 (d, J = 8.2 Hz, 1H), 6.39 (td, J =
7.3,1.1 Hz, 1H), 6.28 (dd, J = 7.3, 1.7 Hz, 1H), 5.26-5.19 (m, 1H), 4.75 (d, J = 3.2 Hz, 1H), 3.07
(s, 3H), 2.77-2.70 (m, 1H), 2.69-2.57 (m, 1H), 2.51-2.38 (m, 1H), 2.25 (s, 3H), 1.89 (dd, J = 13.3,
8.5 Hz, 1H), 1.13 (d, J = 6.8 Hz, 3H). *C{*H} NMR (101 MHz, CDCls) & 146.7, 138.4, 136.5,
130.3, 128.3, 128.3, 127.5, 126.2, 116.6, 112.3, 94.8, 80.9, 47.9, 41.1, 35.9, 34.6, 21.1, 18.1.
HRMS (ESI-TOF) calcd for CyHzsNNaO [M+Na]” : 316.1672, found: 316.1672.

10-(4-methoxyphenyl)-1,3-dimethyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine
(2m): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a pale yellow solid, 52 mg, 84% vyield, Mp =
100-102 <T. *H NMR (400 MHz, CDCls) 6 7.06 (ddd, J = 8.2, 7.3, 1.7 Hz, 1H), 7.00-6.93 (m, 2H),
6.72-6.66 (m, 2H), 6.55 (d, J = 8.1 Hz, 1H), 6.40 (td, J = 7.3, 1.1 Hz, 1H), 6.28 (dd, J = 7.3, 1.7
Hz, 1H), 5.21 (d, J = 1.6 Hz, 1H), 4.74 (d, J = 3.1 Hz, 1H), 3.73 (s, 3H), 3.07 (s, 3H), 2.69 (dd, J =
7.3, 1.7 Hz, 1H), 2.63 (tdd, J = 9.4, 6.5, 3.0 Hz, 1H), 2.48-2.38 (m, 1H), 1.88 (dd, J = 13.4, 8.6 Hz,
1H), 1.13 (d, J = 6.8 Hz, 3H). *C{"H} NMR (101 MHz, CDCl;) 5 158.6, 146.7, 133.6, 130.4,
128.2, 127.5, 1275, 116.6, 113.0, 112.3, 94.8, 80.7, 55.1, 48.0, 41.1, 35.9, 34.6, 18.0. HRMS
(ESI-TOF) calcd for CoH3sNNaO, [M+Na]” : 332.1621, found: 332.1605.
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10-(3-methoxyphenyl)-1,3-dimethyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine
(2n): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a pale yellow oil, 32 mg, 52% yield. ‘H NMR (400
MHz, CDCl3) 8 7.26 (s, 1H), 7.12-7.02 (m, 2H), 6.69 (dd, J = 8.2, 2.3 Hz, 2H), 6.60-6.52 (m, 2H),
6.39 (td, J = 7.3, 1.1 Hz, 1H), 6.28 (dd, J = 7.3, 1.7 Hz, 1H), 5.23 (d, J = 1.7 Hz, 1H), 4.75 (dd, J
= 3.3, 1.0 Hz, 1H), 3.57 (s, 3H), 3.08 (s, 3H), 2.73 (dt, J = 7.4, 1.3 Hz, 1H), 2.63 (dtd, J = 8.3, 6.7,
3.4 Hz, 1H), 2.51-2.40 (m, 1H), 1.91 (ddd, J = 13.3, 8.4, 0.9 Hz, 1H), 1.13 (d, J = 6.8 Hz, 3H).
Bc{"H} NMR (101 MHz, CDCl3) & 159.0, 146.7, 143.0, 130.4, 128.5, 128.3, 127.6, 118.7, 116.8,
113.4, 112.4, 111.3, 94.7, 80.9, 54.9, 47.8, 41.2, 35.8, 34.6, 18.1. HRMS (ESI-TOF) calcd for
C20H23NNaO, [M+Na]" : 332.1621, found: 332.1624.
SCHjy

1,3-dimethyl-10-(4-(methylthio)phenyl)-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepin
e (20): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a colorless solid, 52 mg, 80% yield, Mp =
112-114 <. *H NMR (400 MHz, CDCl3) & 7.08-7.02 (m, 3H), 6.98 (d, J = 8.4 Hz, 2H), 6.54 (dd,
J=8.2,1.2Hz, 1H), 6.38 (td, J = 7.3, 1.2 Hz, 1H), 6.27 (dd, J = 7.3, 1.8 Hz, 1H), 5.21 (d, J = 1.7
Hz, 1H), 4.74 (dd, J = 3.2, 1.0 Hz, 1H), 3.07 (s, 3H), 2.71 (dt, J = 7.4, 1.2 Hz, 1H), 2.62 (dddd, J =
9.8, 8.4, 6.6, 3.1 Hz, 1H), 2.40 (s, 4H), 1.89 (ddd, J = 13.4, 8.5, 0.9 Hz, 1H), 1.12 (d, J = 6.8 Hz,
3H). BC{*H} NMR (101 MHz, CDCl;) & 146.6, 138.5, 136.6, 130.3, 128.0, 127.6, 126.8, 125.9,
116.7, 112.3, 94.7, 80.7, 47.8, 41.1, 358, 34.6, 18.0, 15.8. HRMS (ESI-TOF) calcd for
CaoH23NSNaO [M+Na]" : 348.1393, found: 348.1390.
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1,3-dimethyl-10-(4-morpholinophenyl)-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepin

e (2p): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a yellow solid, 42 mg, 58% vyield, Mp =
125-127 <C.*H NMR (400 MHz, CDCls) 8 7.06 (ddd, J = 8.1, 7.3, 1.7 Hz, 1H), 6.97-6.91 (m, 2H),
6.74-6.69 (m, 2H), 6.54 (dd, J = 8.2, 1.1 Hz, 1H), 6.39 (td, J = 7.3, 1.1 Hz, 1H), 6.30 (dd, J = 7.3,
1.8 Hz, 1H), 5.18 (d, J = 1.6 Hz, 1H), 4.76-4.69 (m, 1H), 3.85-3.76 (m, 4H), 3.10-3.03 (m, 7H),
2.70 (dd, J = 7.2, 1.7 Hz, 1H), 2.62 (dtd, J = 8.6, 6.7, 3.3 Hz, 1H), 2.49-2.38 (m, 1H), 1.93-1.82
(m, 1H), 1.12 (d, J = 6.8 Hz, 3H). *C{*H} NMR (101 MHz, CDCl5) § 150.2, 146.7, 133.0, 130.4,
128.4,127.5, 127.3, 116.6, 114.9, 112.3, 94.8, 80.7, 66.9, 49.4, 47.9, 41.1, 35.9, 34.6, 18.0. HRMS
(ESI-TOF) calcd for Cp3H2sN,NaO, [M+Na]" : 387.2043, found: 387.2044.

10-(3,4-dimethylphenyl)-1,3-dimethyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine

(2q): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a pale yellow solid, 45 mg, 73% vyield, Mp =
84-86 <T."H NMR (400 MHz, CDCls) 5 7.05 (ddd, J = 8.5, 7.3, 1.8 Hz, 1H), 6.90 (d, J = 7.6 Hz,
1H), 6.83-6.73 (m, 2H), 6.57-6.50 (m, 1H), 6.39 (td, J = 7.3, 1.1 Hz, 1H), 6.30 (dd, J = 7.3, 1.7 Hz,
1H), 5.18 (d, J = 1.7 Hz, 1H), 4.77-4.71 (m, 1H), 3.07 (s, 3H), 2.72 (dd, J = 7.0, 1.8 Hz, 1H),
2.68-2.56 (m, 1H), 2.49-2.36 (m, 1H), 2.15 (s, 3H), 2.11 (s, 3H), 1.93-1.83 (m, 1H), 1.12 (d, J =
6.7 Hz, 3H). ®C{"H} NMR (101 MHz, CDCl;) & 146.7, 138.7, 135.6, 135.0, 130.4, 128.9, 128.4,
127.7, 1275, 123.7, 116.5, 112.3, 94.8, 81.0, 47.8, 41.1, 35.9, 34.6, 19.7, 19.4, 18.0. HRMS
(ESI-TOF) calcd for Cy;HsNNaO [M+Na]™ : 330.1828, found: 330.1828.
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10-(3,5-dichlorophenyl)-1,3-dimethyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine
(2r): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a yellow solid, 51 mg, 73% vyield, Mp =
105-107 <€.'H NMR (400 MHz, CDCl3) & 7.12 (t, J = 2.0 Hz, 1H), 7.10-7.03 (m, 1H), 6.97 (d, J
= 1.9 Hz, 2H), 6.57-6.53 (m, 1H), 6.42 (td, J = 7.3, 1.1 Hz, 1H), 6.29 (dd, J = 7.3, 1.7 Hz, 1H),
5.18 (d, J = 2.0 Hz, 1H), 4.75 (d, J = 3.4 Hz, 1H), 3.08 (s, 3H), 2.78-2.72 (m, 1H), 2.60 (dddd, J =
9.9,7.8, 6.6, 3.3 Hz, 1H), 2.49-2.37 (m, 1H), 1.92 (ddd, J = 13.4, 8.1, 1.1 Hz, 1H), 1.11 (d, J= 6.8
Hz, 3H). ®*C{*H} NMR (101 MHz, CDCl;) § 146.4, 145.3, 134.2, 130.1, 128.0, 127.1, 127.0,
124.8, 117.1, 112.7, 94.6, 80.0, 47.3, 41.2, 35.5, 34.6, 18.0. HRMS (ESI-TOF) calcd for
C1oH1oNCI,NaO [M+Na]" : 370.0736, found: 370.0733.

1,3-dimethyl-10-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine
(2s): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate
100:1~50:1, v/v) affords the title compound as a pale yellow solid, 54 mg, 82% vyield, Mp
89-90 T.'H NMR (400 MHz, CDCl3) 6 7.71 (ddd, J = 18.2, 6.2, 3.4 Hz, 2H), 7.66-7.55 (m, 2H),
7.38 (dt, J = 6.7, 3.4 Hz, 2H), 7.16 (dd, J = 8.5, 1.7 Hz, 1H), 7.03 (ddd, J = 8.5, 7.5, 1.7 Hz, 1H),
6.57 (d, J =8.1 Hz, 1H), 6.30 (td, J = 7.2, 1.0 Hz, 1H), 6.21 (dd, J = 7.2, 1.7 Hz, 1H), 5.43 (d, J =
1.8 Hz, 1H), 4.82 (d, J = 3.2 Hz, 1H), 3.12 (s, 3H), 2.90-2.82 (m, 1H), 2.69 (ddt, J = 10.0, 6.6, 3.3
Hz, 1H), 2.50 (ddd, J = 13.4, 9.8, 7.6 Hz, 1H), 1.94 (dd, J = 13.4, 8.4 Hz, 1H), 1.16 (d, J = 6.7 Hz,
3H). *C{"H} NMR (101 MHz, CDCls) & 146.7, 139.1, 133.1, 132.8, 130.3, 128.1, 128.0, 127.6,
1275, 127.1, 1255, 125.3, 125.1, 124.6, 116.7, 112.4, 94.8, 81.2, 47.8, 41.2, 35.9, 34.7, 18.1.
HRMS (ESI-TOF) calcd for C3HsNNaO [M+Na]" : 352.1672, found: 352.1667.
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1,3-dimethyl-10-(thiophen-3-yl)-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine  (2t):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a pale yellow solid, 43 mg, 76% yield, Mp = 58-60 <. 'H
NMR (400 MHz, CDCl3) § 7.14-7.03 (m, 2H), 6.95 (q, J = 1.2 Hz, 1H), 6.70 (dd, J = 5.1, 1.2 Hz,
1H), 6.55 (d, J = 8.1 Hz, 1H), 6.50-6.39 (m, 2H), 5.39-5.32 (m, 1H), 4.71 (d, J = 3.2 Hz, 1H), 3.05
(s, 3H), 2.77 (dt, J = 7.6, 1.2 Hz, 1H), 2.61 (dddd, J = 9.9, 8.3, 6.6, 3.1 Hz, 1H), 2.42 (ddd, J =
13.3, 9.6, 7.3 Hz, 1H), 1.88 (ddd, J = 13.4, 8.3, 1.0 Hz, 1H), 1.11 (d, J = 6.8 Hz, 3H). “C{"H}
NMR (101 MHz, CDCl3) 8 146.6, 142.9, 130.2, 128.7, 127.7, 126.1, 124.7, 121.4, 116.8, 112.6,
94.6, 77.8, 47.0, 41.1, 35.6, 34.5, 18.1. HRMS (ESI-TOF) calcd for C;7H;gNSNaO [M+Na]" :
308.1080, found: 308.1078.

1-ethyl-3-methyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[ b]azepine (2u):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
vIv) affords the title compound as a yellow solid, 49 mg, 84% vyield, Mp = 71-73 <T.*H NMR
(400 MHz, CDCl3) & 7.21-7.06 (m, 5H), 7.00 (ddd, J = 8.6, 7.3, 1.8 Hz, 1H), 6.58 (d, J = 8.2 Hz,
1H), 6.37-6.29 (m, 1H), 6.24 (dd, J = 7.3, 1.8 Hz, 1H), 5.26 (d, J = 1.8 Hz, 1H), 4.75 (d, J = 3.3
Hz, 1H), 3.65 (m, 1H), 3.22 (m, 1H), 2.73 (dd, J = 7.1, 1.9 Hz, 1H), 2.68-2.55 (m, 1H), 2.45 (ddd,
J=134,9.9,7.3Hz 1H), 1.88 (dd, J = 13.3, 8.3 Hz, 1H), 1.29 (t, J= 7.0 Hz, 3H), 1.12 (d, J = 6.8
Hz, 3H). ®C{*H} NMR (101 MHz, CDCl;) & 145.8, 141.7, 130.6, 128.4, 127.6, 127.5, 126.9,
126.1, 116.5, 112.7, 92.9, 81.1, 48.0, 47.6, 36.0, 34.2, 18.2, 12.5. HRMS (ESI-TOF) calcd for
C,oH>3NNaO [M+Na]+ : 316.1672, found: 316.1672.
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3-methyl-10-phenyl-1-propyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2v):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a pale yellow solid, 49 mg, 79% yield, Mp = 60-62 <. 'H
NMR (400 MHz, CDCl3) 6 7.21-7.08 (m, 5H), 6.99 (ddd, J = 8.6, 7.4, 1.8 Hz, 1H), 6.54 (d, J = 8.2
Hz, 1H), 6.32 (t, J = 7.2 Hz, 1H), 6.25 (dd, J = 7.4, 1.8 Hz, 1H), 5.27 (d, J = 1.9 Hz, 1H), 4.76 (d,
J = 3.5 Hz, 1H), 3.54 (ddd, J = 15.1, 9.2, 6.0 Hz, 1H), 3.06 (ddd, J = 15.6, 9.4, 7.1 Hz, 1H),
2.77-2.71 (m, 1H), 2.63 (ddt, J = 14.5, 7.0, 3.4 Hz, 1H), 2.45 (ddd, J = 13.4, 10.0, 7.2 Hz, 1H),
1.88 (dd, J = 13.3, 8.2 Hz, 1H), 1.76 (dddt, J = 13.8, 9.4, 7.0, 3.7 Hz, 2H), 1.12 (d, J = 6.8 Hz, 3H),
0.98 (t, J = 7.4 Hz, 3H). *C{*H} NMR (101 MHz, CDCl;) § 146.2, 141.8, 130.6, 128.3, 127.6,
127.4, 126.9, 126.1, 116.5, 112.9, 92.9, 81.2, 55.5, 48.0, 36.1, 34.2, 20.4, 18.4, 11.3. HRMS
(ESI-TOF) calcd for Cy;HsNNaO [M+Na]™ : 330.1828, found: 330.1830.

1-benzyl-3-methyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine  (2w):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a pale yellow solid, 50 mg, 70% yield, Mp = 91-93 <.*H NMR
(400 MHz, CDClg) & 7.48 (d, J = 7.6 Hz, 2H), 7.35 (t, J = 7.5 Hz, 2H), 7.29-7.14 (m, 6H), 6.88
(ddd, J=8.6, 7.3, 1.8 Hz, 1H), 6.44 (d, J = 8.2 Hz, 1H), 6.36 (t, J = 7.2 Hz, 1H), 6.30 (dd, J = 7.4,
1.8 Hz, 1H), 5.33 (d, J = 1.8 Hz, 1H), 4.86 (d, J = 3.1 Hz, 1H), 4.77 (d, J = 17.7 Hz, 1H), 4.51 (d,
J =176 Hz, 1H), 2.83 (dd, J = 7.1, 1.8 Hz, 1H), 2.69 (ddtd, J = 16.6, 9.9, 6.9, 3.1 Hz, 1H), 2.51
(ddd, J = 13.3, 9.6, 7.4 Hz, 1H), 1.97 (dd, J = 13.3, 8.4 Hz, 1H), 1.17 (d, J = 6.8 Hz, 3H). *C{'"H}
NMR (101 MHz, CDCl3) 6 146.3, 141.5, 138.9, 130.4, 128.6, 128.2, 127.7, 127.5, 127.0, 126.8,
126.4, 126.3, 117.1, 113.9, 92.9, 81.0, 56.9, 47.8, 36.0, 34.6, 18.4. HRMS (ESI-TOF) calcd for
CasH2sNNaO [M+Na]” : 378.1828, found: 378.1827.
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2x OMe

1-(4-methoxybenzyl)-3-methyl-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azep
ine (2x): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a colorless solid, 64 mg, 83% vyield, Mp =
101-103 <. *H NMR (400 MHz, CDCls) & 7.40 (d, J = 8.2 Hz, 2H), 7.24-7.13 (m, 5H), 6.89 (dd,
J=7.6,55Hz, 3H), 6.47 (d, J = 8.2 Hz, 1H), 6.39-6.27 (m, 2H), 5.32 (s, 1H), 4.85 (d, J = 3.2 Hz,
1H), 4.72 (d, J = 17.3 Hz, 1H), 4.45 (d, J = 17.3 Hz, 1H), 3.80 (s, 3H), 2.83 (d, J = 7.3 Hz, 1H),
2.75-2.62 (m, 1H), 2.57-2.45 (m, 1H), 1.97 (dd, J = 13.4, 8.4 Hz, 1H), 1.16 (d, J = 6.8 Hz, 3H).
Bc{"H} NMR (101 MHz, CDCl3) 5 158.5, 146.3, 141.5, 130.8, 130.4, 128.3, 127.7, 127.6, 127.5,
127.0, 126.3, 117.1, 114.1, 113.9, 92.7, 81.1, 56.3, 55.3, 47.9, 36.1, 34.6, 18.4. HRMS (ESI-TOF)
calcd for CosHo;NNaO, [M+Na]™ : 408.1934, found: 408.1947.

2y Me

3-methyl-1-(4-methylbenzyl)-10-phenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepin
e (2y): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
100:1~50:1, v/v) affords the title compound as a pale yellow solid, 59 mg, 80% vyield, Mp =
110-112 <T.*H NMR (400 MHz, CDCl3) § 7.37 (d, J = 7.7 Hz, 2H), 7.24-7.09 (m, 7H), 6.88 (td, J
=7.8,72, 1.8Hz 1H), 6.45 (d, J = 8.2 Hz, 1H), 6.40-6.26 (m, 2H), 5.33 (d, J = 1.8 Hz, 1H), 4.85
(d, J=3.2Hz, 1H), 4.74 (d, J = 17.5 Hz, 1H), 4.47 (d, J = 17.5 Hz, 1H), 2.83 (d, J = 7.4 Hz, 1H),
2.68 (td, J = 9.6, 4.7 Hz, 1H), 2.57-2.45 (m, 1H), 2.35 (s, 3H), 1.97 (dd, J = 13.4, 8.4 Hz, 1H),
1.17 (d, J = 6.8 Hz, 3H). *C{*H} NMR (101 MHz, CDCls)  146.4, 141.6, 136.4, 135.9, 130.4,
129.4, 128.3, 127.8, 127.6, 127.1, 126.4, 126.3, 117.1, 114.0, 92.9, 81.1, 56.7, 47.9, 36.1, 34.7,
21.1, 18.5. HRMS (ESI-TOF) calcd for C,sH,7NNaO [M+Na]" : 392.1985, found: 392.1985.
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2aa

1-methyl-3,10-diphenyl-2,3,4,5-tetrahydro-1H-2,5-(epoxymethano)benzo[b]azepine (2aa):
Purification by column chromatography on silica gel (petroleum ether/ethyl acetate = 100:1~50:1,
v/v) affords the title compound as a yellow oil, 52 mg, 77% yield. 'H NMR (400 MHz, CDCl3) &
7.48-7.44 (m, 2H), 7.37-7.31 (m, 4H), 7.28-7.24 (m, 1H), 7.17 (t, J = 7.7 Hz, 2H), 7.10-7.04 (m,
1H), 7.00 (ddd, J = 8.2, 7.3, 1.6 Hz, 1H), 6.86 (dd, J = 7.4, 1.6 Hz, 1H), 6.60 (td, J = 7.4, 1.1 Hz,
1H), 6.45 (dd, J = 8.2, 1.1 Hz, 1H), 5.48 (d, J = 4.9 Hz, 1H), 4.98 (s, 1H), 3.43 (t, J = 9.6 Hz, 1H),
3.35 (td, J = 4.5, 2.7 Hz, 1H), 2.98 (s, 3H), 2.76 (ddd, J = 13.3, 9.4, 4.1 Hz, 1H), 2.27 (ddd, J =
12.6, 9.8, 2.7 Hz, 1H). ®*C{*H} NMR (101 MHz, CDCl3) & 146.5, 145.9, 142.4, 130.3, 128.7,
128.5, 127.8, 127.5, 127.2, 126.6, 126.2, 125.4, 118.7, 115.1, 93.1, 82.1, 45.9, 44.2, 40.8, 39.7.
HRMS (ESI-TOF) calcd for Cy4H2sNNaO [M+Na]" : 364.1672, found: 364.1658.

5-(hydroxy(phenyl)methyl)-1-isopropyl-3-methyl-1,3,4,5-tetrahydro-2H-benzo[b]azepin-2-one
(2z"): Purification by column chromatography on silica gel (petroleum ether/ethyl acetate =
5:1~2:1, v/v) affords the title compound as a yellow oil, 33 mg, 51% vyield. "H NMR (400 MHz,
CDCly) 6 7.49 (dd, J = 7.4, 1.8 Hz, 1H), 7.32-7.18 (m, 7H), 7.14 (dd, J = 7.5, 1.8 Hz, 1H), 4.91 (d,
J =9.6 Hz, 1H), 4.67 (m, 1H), 3.09 (ddd, J = 12.9, 9.6, 6.5 Hz, 1H), 2.45 (d, J = 2.6 Hz, 1H), 2.02
(dt, J=11.7, 6.7 Hz, 1H), 1.38 (dd, J = 16.7, 7.0 Hz, 4H), 1.08 (dd, J = 21.5, 6.8 Hz, 4H), 0.77 (d,
J = 6.5 Hz, 3H). *C{*H} NMR (101 MHz, CDCl,) 5 174.5, 142.1, 141.2, 137.5, 128.8, 128.3,
127.1, 126.9, 126.9, 125.6, 125.3, 74.7, 49.1, 45.4, 41.6, 36.0, 22.9, 20.5, 15.4. HRMS (ESI-TOF)
calcd for CoiH6NO, [M+H]" : 324.1958, found: 324.1966.

8. Reference

(1) Wu, X.-X.; Ye, H.; Li, M.; Qian, J.; Dai, H.; Shi, Y. Org. Chem. Front. 2021, 8, 560-565.
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'H NMR (400 MHz, CDCls) Spectrum of 2a
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'H NMR (400 MHz, CDCl5) Spectrum of 2b
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'H NMR (400 MHz, CDCls) Spectrum of 2¢

0000

190°L
0444
064'} |
208} |
£28'} |
126°)
€€€°T
15€2 7
18€°2
19€°Z 1
9,82
S8E'Z
16£C
oLr'Z
9152
252
2£52
9€5'2
0527
vv52
8v5'Z
€552
1852
1952
S95°Z
6952
825 ]
€192
1192
629°C

620}
90l 1

—_— e

v€9'C

066'C
vmw.v\

€99t

991'g
on_..mv

120'9
12097
2LE9~
€697
8519~

v82'9
9869 -]
1669 -]
566'9
5002 |
1102 ]
2502
8902
2L02
8202 ]
28021
680°Z
9602 {

¥92'9
muu.w\

—

19127

20210116FC0004-62-LAH.1.fid

A

FZ0'e

Fe0'L
Fvoe
F60'L
0L
0L

=Z0'e

=660

o0'L
4902
el

£1 (ppm)

BC{1H} NMR (101 MHz, CDCI;) Spectrum of 2¢

Lzl ~
696'6L

e /T
125'vE

0€1'9¢ 7
06t Ly~
RV

6v.°9L
nwo.nnw
S8€LL Vs
91718

S2L Y6 —

vy —

PAYA-TAY
mmm‘ww_\/
686921\t

v.19'.2L
mww,NNrN“
mom,wmr\
160°LEL

809'LvL —
vSv vyl —

20210116FC0004-62-LAH.2.fid

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
£1 (ppm)

210

S20



'H NMR (400 MHz, CDCl5) Spectrum of 2d

U U
660°1

5981 |
1981 1
21814
088l |
8681 |
006t |
£0V'Z |
2er'e |
82Y'T |
1£V°T
MY'Z |
SSY'Z |
L9¥'Z
6.7
985°Z
652
8652
2092
909'Z ]
019z
r192
619
€292
1292
¥69°C
169
1022
[AVE2
1102
$50°€

9Ll
8L
o8’

f

T

:

F
F

[

ovse

an.vV.

ceLY

ove's
mwN.mW.

oveT's

€L6'S
126°S

109'9

1299 —F
muw.w\
vooHV

890°L
¥80°L
880°L
(X492
€eL’L
8€L’L
orL'L
6517,
volLL
08L'L
vve L

S9¥'9
18¥'9
6659

MeQ

/{ R [ {/// /

Fzie

e
Tzo
01

F90°L

£1 (ppm)

BC{1H} NMR (101 MHz, CDCl,) Spectrum of 2d

evi'8lL —

€617 N
989'GE

Leg Ly —
DI

0€9'SS —

18992
wmm.mhw
LieLL Vi
€908

CLS'¥6 —

SS6LLL ~
reer
SLOZLL

960°921
po60zt
¥99'221 \

seLezh

900'L¥L ~
oLrLvL -

080°LGL —

20210115FC0010-58-LAH.1.fid

CH3;

2d

MeO

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
£1 (ppm)

210

S21



'H NMR (400 MHz, CDCls) Spectrum of 2e
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F NMR (376 MHz, CDCl3) Spectrum of 2e
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'H NMR (400 MHz, CDCl5) Spectrum of 2f
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F NMR (376 MHz, CDCl3) Spectrum of 2f
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'H NMR (400 MHz, CDCls) Spectrum of 2g
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'H NMR (400 MHz, CDCls) Spectrum of 2h
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F NMR (376 MHz, CDCl3) Spectrum of 2h
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'H NMR (400 MHz, CDCl5) Spectrum of 2i
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F NMR (376 MHz, CDCl5) Spectrum of 2i
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'H NMR (400 MHz, CDCl5) Spectrum of 2j
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'H NMR (400 MHz, CDCl5) Spectrum of 2k
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'H NMR (400 MHz, CDCl5) Spectrum of 21
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'H NMR (400 MHz, CDCl5) Spectrum of 2m
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'H NMR (400 MHz, CDCl5) Spectrum of 2n
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'H NMR (400 MHz, CDCls) Spectrum of 20
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'H NMR (400 MHz, CDCl5) Spectrum of 2p
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'H NMR (400 MHz, CDCl5) Spectrum of 2q
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'H NMR (400 MHz, CDCls) Spectrum of 2r
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'H NMR (400 MHz, CDCls) Spectrum of 2s

0000
111
£91°1
116°L

261 |
Sv6'L
9961
vere
6872 |
6612 1
805°Z
1152
cesey
cvs ey
S29'C ﬁ

—

¥89'Z 1
169°Z
0022
5022
9€8'Z
8£8'Z
1¥8'Z
ys8z~\L
65877
£TLE~
9187
v28'Y |
ver's
82’
961°9 1
00291
712'9 1
812'9 1
112°9
62291
5629 1
862°9 1
€1£9 1
91€'9 1

655°9 1 k
6159
200°Z
1102
§20°L
820°L 1
LE0'L

9¥0°L W
|
ﬁ

e

el VIR

0502
oL
05172
19172
Lo~
SYZL—
2982
L2827
6282
28¢27
mmm.&
YOv'L

2262
8192
6£9'2
819
989°Z ]
£69'L ]
2022
o2
€12
mﬂi
v

8eLL |
v

—

0.0

0.5

g

0L [S

EYerd

2o
N
0

Fe60
0L [
7660 [<©
) =3
T Ry [+

0L

O o

Lz [e

1z [
x4

£1 (ppm)

BC{1H} NMR (101 MHz, CDCls) Spectrum of 2s

9.0'8L —

189pE —
eeeae
YLy —

L8 Ly —

289°9L
ooo.nnw
LyeLL Vs
951718

Sv8'v6 —

vivel —
vl '9LL —
L09°v2L
€80°62L
oveseh
€€5°521 N.
[ AWE4Y
L0g°221
609221
196°22L
90821
29z 0¢L
€622EL
Ly0oeel
090°6€L
169971

20210119FC0019-71-LAH.1.fid

-10

100 90 80 70 60 50 10 30 20 10
£1 (ppm)

110

200 190 180 170 160 150 140 130

210

S41



'H NMR (400 MHz, CDCls) Spectrum of 2t
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'H NMR (400 MHz, CDCl5) Spectrum of 2u
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'H NMR (400 MHz, CDCl5) Spectrum of 2v
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'H NMR (400 MHz, CDCl5) Spectrum of 2w
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'H NMR (400 MHz, CDCl5) Spectrum of 2x
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'H NMR (400 MHz, CDCls) Spectrum of 2y
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'H NMR (400 MHz, CDCl5) Spectrum of 2aa
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'H NMR (400 MHz, CDCl5) Spectrum of 2a’
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'H NMR (400 MHz, CDCls) Spectrum of 2w
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'H NMR (400 MHz, CDCls) Spectrum of 2z*
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10. Description of stereochemical assignments

The stereochemistry of product 2y was assigned through a combination of *H NMR and NOE
experiments. Key NOE enhancements (H?, H® and H°) are shown below.

Proton Chemical Shift
H2 5.32
HP 4.85
HC 2.83
CHs
2y
2023wxx-1D.2.fid
1D Selective Gradient NOESY B
freq: 5.394ppm . - /\ .
".{ ||r’ \ﬁ h
':lc I&\\‘;Z/)
. _CH,
[ 3
F
N
U
\ H Ir.
CHs,
2y
Y ™
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2023wxx-1D.4.fid
1D Selective Gradient NOESY
freq: 4.897ppm

4.857
4.849

£1 (ppm)
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1D Selective Gradient NOESY
freq: 2.871ppm

CHs

2y

wd

2.840
2.835
2.822
2.817
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