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1. General information

All reagents and solvents were purchased from commercial suppliers and used without further
purification unless otherwise stated. Analytic thin-layer chromatography (TLC) was carried out with silica
gel HF 254-coated plates. Flash column chromatography was performed using the indicated solvent system
on silica gel or alumina (300-400 mesh). All compounds were characterized by *H NMR (400 MHz), **C
NMR (101 MHz), **F NMR (377 MHz). NMR data were recorded by Bruker 400 MHz instrument.

2. General procedure for the reduction of nitroarenes

Nitroarenes (0.2 mmol), B,cat, (5.0 equiv, 1.0 mmol) were added in a 10 mL tube containing a
magnetic stir bar. Then add THF (0.6 ml) and H,O (36 ul) in a nitrogen-filled glove box and plug with a
rubber stopper. The reaction was heated from room temperature to 80 ° C for 1 h. After reaction, the mixture
was cooled to room temperature and concentrated under reduced pressure. The residue was purified by silica
gel or alumina column chromatography.

3. General procedure for synthesis of dihydroquinoxalinone

2-nitroaniline (0.2 mmol), a-ketoester (0.2mmol), B,cat, (6.0 equiv, 1.2 mmol), MeOH (0.6 ml) and
H,O (36 ul) were added in a 10 mL tube containing a magnetic stir bar. The reaction was heated from room
temperature to 80 ° C for 5 h. After reaction, the mixture was cooled to room temperature and concentrated
under reduced pressure. The residue was purified by silica gel or alumina column chromatography.

4. General procedure for synthesis of tetrahydroquinoxaline

2-nitroaniline (0.2 mmol), 1,2-dicarbonyl compounds (0.2mmol),  B,cat, (8.0 equiv, 1.6 mmol),
MeOH (0.6 ml) and H,O (36 ul) were added in a 10 mL tube containing a magnetic stir bar. The reaction
was heated from room temperature to 80 ° C for 7 h. After reaction, the mixture was cooled to room
temperature and concentrated under reduced pressure. The residue was purified by silica gel or alumina
column chromatography.

5. Reduction of 1,2-difluoro-4,5-dinitrobenzene to 4,5-difluorobenzene-1,2-
diamine

1,2-difluoro-4,5-dinitrobenzene (0.2 mmol), B,cat, (9.0 equiv, 1.8 mmol) were added in a 10 mL tube
containing a magnetic stir bar. Then add THF (0.6 ml) and H,O (72 ul) in a nitrogen-filled glove box and
plug with a rubber stopper. The reaction was heated from room temperature to 80 ° C for 2 h. After reaction,
the mixture was cooled to room temperature and concentrated under reduced pressure. The residue was
purified by silica gel or alumina column chromatography using hexane/EtOAc = 3:1 as eluent. Obtained as a
brown solid. 'H NMR (400 MHz, DMSO) & 6.41 (t, J = 10.5 Hz, 2H), 4.56 (s, 4H). *C NMR (101 MHz,
DMSO) & 142.74 (d, ] = 15.5 Hz), 140.44 (d, J = 15.5 Hz), 131.96 (t, ] = 5.1 Hz), 102.46 (s)".

Scheme S1. 1,2- Difluoro-4,5-dinitrobenzene reacts with B,cat, to form 4,5-difluorobenzene-1,2-diamine
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Figure S1. *H and **C NMR of reaction between 1,2-difluoro-4,5-dinitrobenzene and Bjcat, to form 4,5-
difluorobenzene-1,2-diamine.

6. Control experiments
6. 1 Reduction of nitrosobenzene

nitrosobenzene (0.2 mmol), B,cat, (4.0 equiv, 1.0 mmol) were added in a 10 mL tube containing a
magnetic stir bar. Then add THF (0.6 ml) and H,O (36 ul) in a nitrogen-filled glove box and plug with a
rubber stopper. The reaction was heated from room temperature to 80 ° C for 30 min. After reaction, the
mixture was cooled to room temperature and concentrated under reduced pressure. The yield was measured
by *H NMR using 1,3,5-trimethoxybenzene as an internal standard.

Other reactions were performed according to general procedures and yields were determined by ‘H
NMR.



Scheme S2. Controlled experiments with nitrosobenzene and Br substituted nitrobenzene with or without water.
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Figure S2. 'H NMR of aniline.
6. 2 Synthesis of tetrahydroquinoxaline
All reactions were carried out at 0.2 mmol of substrate, 0.6 ml of MeOH and 36 pl of H,O, and the
yields were the isolated yields.



NMR spectra is consistent with the one reported in the literature?.
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Figure S3. 'H and **C NMR of 8ii.

NMR spectra is consistent with reported in the literature®.
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Figure S4. 'H NMR of 9aa.
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7. Characterization data of all products

4-bromoaniline (2a)*: Purified by column chromatography using hexane/EtOAc = 10:1 as eluent. Obtained
as a white solid (31.5 mg, 92%). "H NMR (400 MHz, CDCls) & 7.24 (d, ] = 8.7 Hz, 2H), 6.58 (d, ] = 8.7 Hz,
2H), 3.65 (s, 2H). *C NMR (101 MHz, CDCl5) 6 145.37 (s), 132.02 (s), 116.72 (s), 110.24 (s).

4-chloroaniline (2b)°: Purified by column chromatography using hexane/EtOAc = 3:1 as eluent. Obtained as
a white solid (24.4 mg, 96%). '*H NMR (400 MHz, CDCl,) § 7.12 (d, J = 8.7 Hz, 2H), 6.62 (d, ] = 8.7 Hz,
2H), 3.59 (s, 2H). *C NMR (101 MHz, CDCl5) 6 144.95 (s), 129.13 (s), 123.19 (s), 116.24 (s).

4-aminobenzonitrile (2c)*: Purified by column chromatography using hexane/CH,Cl, = 1:2 as eluent.
Obtained as a white solid (21.9 mg, 93%). "H NMR (400 MHz, CDCly) 5 7.42 (d, J = 8.6 Hz, 2H), 6.66 (d, J
= 8.6 Hz, 2H), 4.19 (s, 2H). ®*C NMR (101 MHz, CDCly) § 149.39 (s), 132.80 (s), 119.09 (s), 113.43 (s),
99.23 (s).

4-aminobenzoic acid (2d)® Purified by column chromatography using hexane/EtOAc = 1:1 as eluent.
Obtained as a white solid (25.2 mg, 92%). "H NMR (400 MHz, DMSO) & 11.95 (s, 1H), 7.60 (d, J = 8.6 Hz,
2H), 6.53 (d, J = 8.7 Hz, 2H), 5.87 (s, 2H). *C NMR (101 MHz, DMSO) & 167.92 (s), 153.58 (s), 131.65 (s),
117.37 (s), 113.01 (s).

4-aminophenyl trifluoromethanesulfonate (2e)’: Purified by column chromatography using hexane/EtOAc
= 3:1 as eluent. Obtained as a yellow liquid (45.3 mg, 94%). 'H NMR (400 MHz, CDCl5) & 7.05 (d, ] = 8.9
Hz, 1H), 6.66 (d, J = 9.0 Hz, 1H), 3.71 (s, 1H). ®*C NMR (101 MHz, CDCl,) & 146.51 (s), 141.57 (s), 122.17
(s), 120.38 (s), 117.19 (s), 115.48 (s). “F NMR (377 MHz, CDCls) & -72.82 (s).

ethyl 4-aminobenzoate (2f)®: Purified by column chromatography using hexane/EtOAc = 3:1 as eluent.
Obtained as a white solid (32.0 mg, 97%). "H NMR (400 MHz, CDCl,) 5 7.87 (d, J = 8.6 Hz, 2H), 6.65 (d, J
= 8.6 Hz, 2H), 4.33 (q, J = 7.1 Hz, 2H), 4.08 (s, 2H), 1.37 (t, J = 7.1 Hz, 3H). *C NMR (101 MHz, CDCl;) &
165.70 (s), 149.72 (s), 130.53 (s), 119.09 (s), 112.75 (s), 59.29 (s), 13.40 (5).



1-(4-aminophenyl)ethan-1-one (2g)*: Purified by column chromatography using hexane/EtOAc = 3:1 as
eluent. Obtained as a yellow green solid (25.7 mg, 95%). *H NMR (400 MHz, CDCl;) & 7.81 (d, J = 8.6 Hz,
2H), 7.81 (d, J = 8.6 Hz, 2H), 6.65 (d, J = 8.7 Hz, 2H), 6.65 (d, J = 8.7 Hz, 2H), 4.16 (s, 2H), 2.51 (s, 3H).
B3C NMR (101 MHz, CDCly) § 196.41 (s), 151.10 (s), 130.78 (s), 127.96 (s), 113.72 (s), 26.01 (s).

4-nitroaniline (2h)’: Purified by column chromatography using hexane/EtOAc = 2:1 as eluent. Obtained as
a yellow solid (17.1 mg, 62%). *H NMR (400 MHz, CDCl5) & 8.09 (d, J = 9.1 Hz, 2H), 6.64 (d, J = 9.1 Hz,
2H), 4.41 (s, 2H). *C NMR (101 MHz, CDCl5) 6 152.49 (s), 139.18 (s), 126.35 (s), 113.39 (s).

benzene-1,4-diamine (2i)*: Purified by column chromatography using CH,Cl,/MeOH = 40:1 as eluent.
Obtained as a brown solid (18.4 mg, 85%). '"H NMR (400 MHz, CDCls) & 6.59 (s, 4H), 3.34 (s, 4H). °C
NMR (101 MHz, CDCly) 8 138.61 (s), 116.75 (s).

(4-aminophenyl)(phenyl)methanone (2j)°: Purified by column chromatography using hexane/EtOAc =3:1
as eluent. Obtained as a white solid (37.8mg, 96%). "H NMR (400 MHz, CDCl5) § 7.77 — 7.70 (m, 1H), 7.50
(dt, J = 33.5, 7.3 Hz, 1H), 6.68 (d, J = 8.5 Hz, 1H), 4.20 (s, 1H). *C NMR (101 MHz, CDCl,) 5 195.33 (s),
150.98 (s), 138.88 (s), 132.94 (s), 131.40 (s), 129.52 (s), 128.07 (s), 127.41 (s), 113.64 (5).

3-nitroaniline (2k)™: Purified by column chromatography using hexane/EtOAc = 3:1 as eluent. Obtained as
a yellow solid (22.4 mg, 81%). "H NMR (400 MHz, CDCl;) 6 7.59 (dd, J = 8.1, 1.4 Hz, 1H), 7.51 (t, ] =2.2
Hz, 1H), 7.29 (t, J = 6.5 Hz, 1H), 6.96 (dd, J = 8.0, 1.7 Hz, 1H), 4.01 (s, 2H). *C NMR (101 MHz, CDCls) &
147.43 (s), 129.91 (s), 120.58 (s), 113.17 (s), 109.04 (s).

[1,1*-biphenyl]-2-amine (21)"": Purified by column chromatography using hexane/EtOAc = 3:1 as eluent.
Obtained as a yellow liquid (29.8 mg, 88%). "H NMR (400 MHz, CDCly) 5 7.53 (d, J = 7.5 Hz, 4H), 7.43 (t,
J =55 Hz, 1H), 7.25 — 7.21 (m, 2H), 6.94 — 6.90 (m, 1H), 6.84 — 6.82 (m, 1H), 3.73 (s, 2H)."*C NMR (101
MHz, CDCly) & 143.60 (s), 139.65 (s), 130.52 (s), 129.17 (s), 128.88 (s), 128.57 (s), 127.71 (s), 127.23 (s),
118.70 (s), 115.69 (s).



3,4-dimethylaniline (2m)**: Purified by column chromatography using hexane/EtOAc = 5:1 as eluent.
Obtained as a yellow liquid (20.6 mg, 85%). 'H NMR (400 MHz, CDCl5) § 6.96 (d, ] = 7.9 Hz, 1H), 6.56 (s,
1H), 6.50 (d, J = 8.0 Hz, 1H), 3.65 (s, 2H), 2.21 (d, J = 10.4 Hz, 6H). *C NMR (101 MHz, CDCl;) & 144.05
(s), 137.41 (s), 130.33 (), 126.71 (s), 117.04 (s), 112.81 (s), 19.86 (S), 18.77 (S).

3-ethynyl-4-fluoroaniline (2n): Purified by column chromatography using hexane/EtOAc = 3:1 as eluent.
Obtained as a green liquid (22.2 mg, 82%). *H NMR (400 MHz, CDCl5) & 6.88 (t, ] = 8.9 Hz, 1H), 6.77 (dd,
J=5.6, 2.9 Hz, 1H), 6.67 — 6.60 (m, 1H), 3.55 (s, 2H), 3.26 (s, 1H). *C NMR (101 MHz, CDCl;) & 158.23
(s), 155.82 (s), 142.21 (d, J = 2.5 Hz), 119.30 (s), 117.12 (d, J = 7.3 Hz), 116.10 (s), 115.88 (s), 110.64 (d, J
=16.9 Hz), 81.69 (d, J = 3.4 Hz), 77.29 (d, J = 19.0 Hz).

ethyl 4-amino-3-fluorobenzoate (20)™: Purified by column chromatography using hexane/EtOAc = 7:1 as
eluent. Obtained as a white solid (32.6 mg, 89%). 'H NMR (400 MHz, CDCly) 5 7.69 — 7.64 (m, 2H), 6.74
(t, J = 8.6 Hz, 1H), 4.32 (g, J = 7.1 Hz, 2H), 3.96 (s, 2H), 1.36 (t, J = 7.1 Hz, 3H). *C NMR (101 MHz,
CDCly) 5 165.98 (s), 151.51 (s), 149.13 (s), 139.36 (d, J = 13.1 Hz), 126.79 (d, J = 2.9 Hz), 120.29 (d, J =
6.4 Hz), 116.50 (d, J = 19.9 Hz), 115.27 (d, J = 3.7 Hz), 60.65 (s), 14.33 (5).

ethyl 4-amino-3-methylbenzoate (2p)**: Purified by column chromatography using hexane/EtOAc = 3:1 as
eluent. Obtained as a white solid (33.7 mg, 94%). *H NMR (400 MHz, CDCly) § 7.79 — 7.71 (m, 2H), 6.64
(d, J = 8.1 Hz, 1H), 4.33 (q, J = 7.1 Hz, 2H), 2.18 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H). *C NMR (101 MHz,
CDCls) 8 166.93 (s), 149.08 (s), 132.18 (s), 129.26 (s), 121.01 (s), 120.02 (s), 113.69 (s), 60.24 (s), 17.10 (s),
14.43 (s).

N-(4-amino-3-(trifluoromethyl)phenyl)isobutyramide (29)™: Purified by column chromatography using
hexane/EtOAc = 3:1 as eluent. Obtained as a white solid (45.8 mg, 93%). *H NMR (400 MHz, DMSO) &
9.65 (s, 1H), 7.73 (d, J = 2.4 Hz, 1H), 7.42 (dd, J = 8.8, 2.2 Hz, 1H), 6.79 (d, J = 8.8 Hz, 1H), 5.28 (s, 2H),
2.55 — 2.48 (m, 1H), 1.07 (d, J = 6.8 Hz, 6H).*C NMR (101 MHz, DMSO) & 175.15 (s), 142.45 (s), 128.88
(s), 126.81 (s), 125.55 (s), 124.10 (s), 117.76 — 116.81 (m), 110.85 (d, J = 29.3 Hz), 110.60 — 110.23 (m),
35.22 (s), 19.94 (s).



4,5-difluoro-2-nitroaniline (2r)*®: Purified by column chromatography using hexane/EtOAc = 3:1 as eluent.
Obtained as a yellow solid (24.7 mg, 71%). *H NMR (400 MHz, CDCl5) & 8.00 (t, J = 9.3 Hz, 1H), 6.65 —
6.59 (m, 1H), 6.13 (s, 2H). *C NMR (101 MHz, CDCl,) 8 157.00 (d, ] = 14.9 Hz), 154.42 (d, ] = 14.5 Hz),
143.09 (s), 142.94 - 142.29 (m), 140.60 (d, J = 14.3 Hz), 114.60 (s), 114.35 (s), 105.67 (s), 105.46 (5).

naphthalen-1-amine (2s)’: Purified by column chromatography using hexane/EtOAc = 4:1 as eluent.
Obtained as a red liquid (25.2 mg, 88%). "H NMR (400 MHz, CDCls) & 7.84 (dd, J = 5.3, 3.9 Hz, 2H), 7.53
— 7.45 (m, 2H), 7.38 — 7.29 (m, 2H), 6.81 (dd, J = 6.8, 1.3 Hz, 1H), 4.13 (s, 2H). *C NMR (101 MHz,
CDCly) & 142.09 (s), 134.44 (s), 128.57 (s), 126.36 (s), 125.86 (s), 124.87 (s), 123.70 (s), 120.81 (s), 119.00
(s), 109.71 (s).

5-bromonaphthalen-1-amine (2t)'": Purified by column chromatography using hexane/CH,Cl, = 1:2 as
eluent. Obtained as a brown solid (31.5 mg, 71%). "H NMR (400 MHz, CDCly) 5 7.81 (dd, J = 12.3, 7.9 Hz,
2H), 7.74 (d, J = 8.5 Hz, 1H), 7.45 - 7.37 (m, 1H), 7.31 (d, J = 8.2 Hz, 1H), 6.86 (d, J = 7.5 Hz, 1H), 4.20 (s,
2H). C NMR (101 MHz, CDCly) & 142.43 (s), 132.97 (s), 130.12 (s), 127.74 (s), 124.84 (d, J = 7.9 Hz),
123.68 (s), 120.73 (s), 118.19 (s), 110.70 (s).

pyren-4-amine (2u): Purified by column chromatography using hexane/EtOAc = 5:1 as eluent. Obtained as
a yellow green solid (40.0mg, 92%). "H NMR (400 MHz, CDCl,) & 8.08 (t, ] = 6.7 Hz, 2H), 8.03 — 7.93 (m,
5H), 7.85 (d, J = 8.9 Hz, 1H), 7.38 (d, J = 8.2 Hz, 1H), 4.48 (s, 2H). *C NMR (101 MHz, CDCl,) 6 140.92
(s), 132.23 (s), 131.68 (s), 127.63 (s), 126.01 (d, J = 5.2 Hz), 125.53 (s), 124.22 (d, J = 19.9 Hz), 123.76 (s),
123.56 (s), 120.17 (s), 116.90 (s), 113.97 (s).

2-chloropyridin-3-amine (2v)°: Purified by column chromatography using hexane/EtOAc = 3:1 as eluent.
Obtained as a white solid (24.2 mg, 94%). *H NMR (400 MHz, CDCl,) & 7.80 (t, ] = 2.9 Hz, 1H), 7.05 (d, J
= 3.1 Hz, 2H), 3.89 (s, 2H). ®*C NMR (101 MHz, CDCly) & 139.68 (s), 138.60 (s), 136.96 (s), 123.34 (s),
122.41 (s).



2-bromopyridin-3-amine (2w): Purified by column chromatography using hexane/EtOAc = 4:1 as eluent.
Obtained as a white solid (31.1 mg, 90%). "H NMR (400 MHz, CDCly) § 7.78 (dd, J = 4.4, 1.7 Hz, 1H), 7.04
(ddd, J = 9.6, 7.9, 3.1 Hz, 2H), 3.99 (s, 2H). ®*C NMR (101 MHz, CDCly) & 141.43 (s), 139.17 (s), 129.64
(s), 123.62 (s), 121.88 (5).

quinolin-5-amine (2x)": Purified by column chromatography using CH,Cl,/MeOH = 20:1 as eluent.
Obtained as a brown solid (22.2mg, 77%). *H NMR (400 MHz, CDCl,) 5 8.91 (dd, J =4.2, 1.5 Hz, 1H), 8.21
(d, = 8.5 Hz, 1H), 7.62 — 7.51 (m, 2H), 7.37 (dd, J = 8.5, 4.2 Hz, 1H), 6.85 (dd, J = 7.3, 0.9 Hz, 1H), 4.21
(s, 2H). °C NMR (101 MHz, CDCly) & 150.16 (s), 149.08 (s), 142.24 (s), 130.04 (s), 129.55 (s), 120.18 (s),
119.56 (s), 118.76 (s), 110.06 (s).

quinoxalin-6-amine (2y)**: Purified by column chromatography using CH,Cl,/MeOH = 100:1 as eluent.
Obtained as an orange solid (23.2 mg, 80%). 'H NMR (400 MHz, DMSO) & 8.60 (d, ] = 1.7 Hz, 1H), 8 44
(d, J=1.7 Hz, 1H), 7.73 (d, J = 9.0 Hz, 1H), 7.24 (dd, J = 9.0, 2.4 Hz, 1H), 6.91 (d, J = 2.4 Hz, 1H), 6.07 (s,
2H). 3C NMR (101 MHz, DMSO) & 150.98 (s), 145.39 (d, J = 8.2 Hz), 140.15 (s), 136.99 (s), 130.10 (s),
122.85 (s), 105.49 (s).

1H-indazol-6-amine (2z)'*: Purified by column chromatography using CH,Cl,/MeOH = 20:1 as eluent.
Obtained as a yellow solid (23.2 mg, 87%). *H NMR (400 MHz, DMSO) & 12.26 (s, 1H), 7.72 (s, 1H), 7.35
(d, J = 8.5 Hz, 1H), 6.51 — 6.46 (m, 2H), 5.21 (s, 2H). *C NMR (101 MHz, DMSO) & 148.11 (s), 142.54 (s),
133.63 (s), 120.96 (s), 115.98 (s), 112.75 (s), 90.87 (S).

2,3-dihydrobenzofuran-5-amine (2aa)®: Purified by column chromatography using hexane/EtOAc = 4:1
as eluent. Obtained as a white solid (22.7 mg, 84%). '"H NMR (400 MHz, CDCly) & 6.64 — 6.60 (m, 2H),
6.48 (dd, J = 8.4, 2.4 Hz, 1H), 451 (t, J = 8.6 Hz, 2H), 3.34 (s, 2H), 3.14 (t, J = 8.6 Hz, 2H). *C NMR (101
MHz, CDCl3) 6 153.21 (s), 139.91 (s), 127.82 (s), 114.68 (s), 112.75 (s), 109.32 (s), 70.91 (s), 30.25 (s).
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3-phenyl-3,4-dihydroquinoxalin-2(1H)-one  (5a)*:: Purified by column chromatography using
CH,Cl,/MeOH = 100:1 as eluent. Obtained as a white solid (36.3 mg, 81%). 'H NMR (400 MHz, DMSO) &
10.43 (s, 1H), 7.34 — 7.24 (m, 5H), 6.76 (dd, J = 16.8, 7.0 Hz, 3H), 6.67 (s, 1H), 6.62 — 6.57 (m, 1H), 4.92 (s,
1H). 3C NMR (101 MHz, DMSO) & 166.31 (s), 140.73 (s), 134.25 (s), 128.73 (s), 128.02 (s), 127.33 (s),
125.78 (s), 123.44 (s), 118.08 (s), 115.23 (s), 113.74 (s), 59.79 (5).

3-(p-tolyl)-3,4-dihydroquinoxalin-2(1H)-one  (5b)**: Purified by column chromatography using
CH,Cl,/MeOH = 150:1 as eluent. Obtained as a yellow solid (41.0 mg, 86%). *H NMR (400 MHz, DMSO) &
7.22 (d, J = 7.9 Hz, 2H), 7.08 (d, J = 7.9 Hz, 2H), 6.84 (t, J = 7.6 Hz, 1H), 6.74 (dd, J = 13.0, 7.8 Hz, 2H),
6.66 (t, J = 7.2 Hz, 1H), 4.89 (s, 1H), 2.26 (s, 3H)."*C NMR (101 MHz, DMSO) & 168.08 (s), 137.50 (s),
136.81 (s), 133.86 (s), 128.72 (s), 126.57 (s), 125.01 (s), 123.63 (s), 118.14 (s), 114.92 (s), 113.45 (s), 59.90
(s), 19.69 (s).

3-(4-chlorophenyl)-3,4-dihydroquinoxalin-2(1H)-one (5c)**: Purified by column chromatography using
CH,Cl,/MeOH = 100:1 as eluent. Obtained as a yellow solid (40.9 mg, 79%).'H NMR (400 MHz, CDCl;) &
8.71 (s, 1H), 7.37 (d, J = 8.1 Hz, 2H), 7.31 (d, J = 7.2 Hz, 2H), 6.94 (t, J = 7.4 Hz, 1H), 6.79 — 6.72 (m, 3H),
5.06 (s, 1H), 4.27 (s, 1H). ®*C NMR (101 MHz, CDCly) & 166.57 (s), 137.26 (s), 134.43 (s), 132.67 (s),
128.96 (s), 128.63 (s), 124.64 (s), 124.25 (s), 119.69 (s), 115.58 (s), 113.88 (s), 60.11 (5).

3-methyl-3,4-dihydroquinoxalin-2(1H)-one  (5d)**: Purified by column chromatography using
CH,Cl,/MeOH = 100:1 as eluent. Obtained as a white solid (22.7 mg, 70%). 'H NMR (400 MHz, CDCls) &
9.40 (s, 1H), 6.88 (t, J = 7.3 Hz, 1H), 6.74 (ddd, J = 27.6, 17.5, 7.2 Hz, 4H), 4.02 (dd, J = 12.5, 6.0 Hz, 1H),
1.46 (d, J = 6.4 Hz, 3H). *C NMR (101 MHz, CDCl,) & 169.96 (s), 133.46 (s), 125.68 (s), 123.78 (s), 119.56
(s), 115.61 (s), 114.06 (s), 51.89 (5s), 17.93 (5).

3-(trifluoromethyl)-3,4-dihydroquinoxalin-2(1H)-one (5e)*: Purified by column chromatography using
CH,Cl,/MeOH = 100:1 as eluent. Obtained as a white solid (35.9 mg, 83%).'"H NMR (400 MHz, CDCl5) &
9.46 (s, 1H), 6.99 — 6.94 (m, 1H), 6.83 (d, J = 3.4 Hz, 2H), 6.76 (d, J = 7.7 Hz, 1H), 4.56 (g, J = 7.6 Hz, 1H),
4.42 (s, 1H). °C NMR (101 MHz, CDCl5) 5 159.84 (s), 130.22 (s), 124.65 (s), 123.65 (s), 122.05 (s), 120.28
(s), 115.90 (s), 113.90 (s), 58.44 (s), 58.14 (5).
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3-butyl-3,4-dihydroquinoxalin-2(1H)-one (5f)**: Purified by column chromatography using CH,Cl,/MeOH
= 100:1 as eluent. Obtained as a yellow solid (39.6 mg, 97%). '"H NMR (400 MHz, CDCls) & 9.04 (s, 1H),
6.89 (dd, J=9.8, 4.0 Hz, 1H), 6.78 — 6.73 (m, 2H), 6.68 (d, J = 7.6 Hz, 1H), 4.06 — 3.87 (m, 2H), 1.84 (ddd,
J=14.9,9.8, 5.2 Hz, 1H), 1.77 — 1.68 (m, 1H), 1.46 — 1.32 (m, 4H), 0.91 (t, J = 6.8 Hz, 3H). *C NMR (101
MHz, CDCly) & 169.25 (s), 133.00 (s), 125.30 (s), 123.81 (s), 119.30 (s), 115.38 (s), 114.05 (s), 56.41 (s),
31.57 (s), 27.45 (s), 22.47 (), 13.96 (5).

6,7-dimethyl-3-phenyl-3,4-dihydroquinoxalin-2(1H)-one (5g)*": Purified by column chromatography
using CH,Cl,/MeOH = 60:1 as eluent. Obtained as a white solid (43.9 mg, 87%). '"H NMR (400 MHz,
CDCly) & 8.62 (s, 1H), 7.41 (d, ] = 6.2 Hz, 2H), 7.32 (d, ] = 7.2 Hz, 2H), 6.51 (s, 2H), 5.03 (s, 1H), 4.13 (s,
1H), 2.15 (d, J = 5.7 Hz, 6H). *C NMR (101 MHz, CDCly) & 167.07 (s), 139.20 (s), 132.13 (s), 130.56 (s),
128.78 (s), 128.35 (s), 127.45 (s), 127.15 (s), 122.52 (s), 116.67 (s), 115.28 (s), 60.89 (s), 19.35 (s), 18.88
(s).

6,7-difluoro-3-phenyl-3,4-dihydroquinoxalin-2(1H)-one (5h)**: Purified by column chromatography using
CH,Cl,/MeOH = 70:1 as eluent. Obtained as a yellow solid (43.9 mg, 87%).'H NMR (400 MHz, DMSO) &
10.52 (s, 1H), 7.28 (d, J = 14.6 Hz, 5H), 6.82 (s, 1H), 6.71 (dt, J = 15.5, 7.8 Hz, 2H), 4.93 (s, 1H). *C NMR
(101 MHz, DMSO) & 166.06 (s), 146.60 (d, ] = 13.4 Hz), 144.24 (d, J = 13.3 Hz), 143.26 (d, ] = 13.7 Hz),
140.94 (d, J = 13.8 Hz), 140.08 (s), 131.13 (d, J = 7.6 Hz), 128.86 (s), 128.24 (s), 127.36 (s), 121.98 (d, J =
6.8 Hz), 104.08 (s), 103.86 (s), 102.06 (s), 101.85 (s), 59.25 (s).

6,7-dichloro-3-phenyl-3,4-dihydroquinoxalin-2(1H)-one (5i)*: Purified by column chromatography using
CH,Cl,/MeOH = 100:1 as eluent. Obtained as a yellow solid (41.6 mg, 71%). 'H NMR (400 MHz, DMSO) &
10.65 (s, 1H), 7.28 (dd, J = 13.3, 9.1 Hz, 5H), 7.06 (s, 1H), 6.86 (d, J = 18.1 Hz, 2H), 4.99 (s, 1H). *C NMR
(101 MHz, DMSO) & 165.82 (s), 140.16 (s), 134.55 (s), 128.94 (s), 128.33 (s), 127.28 (s), 126.04 (s), 124.56
(s), 118.53 (s), 115.89 (), 114.04 (s), 59.13 (5).
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7-methyl-3-phenyl-3,4-dihydroquinoxalin-2(1H)-one and 6-methyl-3-phenyl-3,4-dihydroquinoxalin-
2(1H)-one (5j)**: Purified by column chromatography using CH,Cl,/MeOH = 150:1 as eluent. Obtained as a
white solid (45.3 mg, 95%). 'H NMR (400 MHz, CDCl,) & 8.55 (s, 1H), 7.37 (dd, J = 33.7, 6.1 Hz, 5H), 6.74
- 6.52 (m, 3H), 5.05 (d, J = 6.3 Hz, 1H), 4.21 (d, J = 18.3 Hz, 1H), 2.25 (d, J = 3.2 Hz, 3H). *C NMR (101
MHz, CDCl3) & 167.17 (s), 166.72 (s), 139.06 (d, J = 13.9 Hz), 133.89 (s), 132.75 (s), 130.53 (s), 129.11 (s),
128.80 (s), 128.41 (s), 127.16 (d, J = 4.8 Hz), 124.75 (s), 124.51 (s), 122.33 (s), 119.94 (s), 116.05 (s),
115.28 (s), 114.41 (s), 113.80 (s), 60.81 (d, J = 13.5 Hz), 21.01 (s), 20.57 (s).

5-methyl-3-phenyl-3,4-dihydroquinoxalin-2(1H)-one (5k): Purified by column chromatography using
CH,Cl,/MeOH = 150:1 as eluent. Obtained as a yellow solid (40.5 mg, 85%). "H NMR (400 MHz, DMSO) 5
10.36 (s, 1H), 7.24 (d, J = 17.9 Hz, 5H), 6.66 (d, J = 6.9 Hz, 1H), 6.57 (d, J = 7.2 Hz, 1H), 6.49 (t, J = 7.2
Hz, 1H), 6.13 (s, 1H), 4.92 (s, 1H), 2.13 (s, 3H). *C NMR (101 MHz, DMSO) & 166.01 (s), 140.94 (s),
131.73 (), 128.74 (s), 127.90 (5), 126.66 (s), 125.36 (), 124.96 (s), 121.63 (s), 117.80 (s), 113.40 (s), 59.63
(s), 17.54 (s).

1,3-diphenyl-3,4-dihydroquinoxalin-2(1H)-one (5I): Purified by column chromatography using
CH,Cl,/MeOH = 100:1 as eluent. Obtained as a white solid (37.9 mg, 63%). '"H NMR (400 MHz, CDCls) &
7.54 — 7.42 (m, 5H), 7.39 — 7.31 (m, 3H), 7.25 (s, 1H), 6.94 (t, J = 7.1 Hz, 1H), 6.80 (d, J = 7.8 Hz, 1H), 6.67
(t, J = 8.3 Hz, 1H), 6.33 (d, J = 8.1 Hz, 1H), 5.22 (s, 1H), 4.51 (s, 1H). ®*C NMR (101 MHz, CDCl;) &
165.71 (s), 138.86 (s), 137.49 (s), 134.03 (s), 129.81 (s), 129.52 (s), 128.88 (d, J = 16.6 Hz), 128.37 (d, J =
9.2 Hz), 127.04 (s), 123.91 (s), 119.31 (s), 116.85 (s), 114.34 (s), 61.13 (8).

1-methyl-3-phenyl-3,4-dihydroquinoxalin-2(1H)-one (5m)®: Purified by column chromatography using
CH,Cl,/MeOH = 100:1 as eluent. Obtained as a white solid (36.2 mg, 76%).'H NMR (400 MHz, CDCl5) &
7.35 (ddd, J = 16.1, 10.2, 4.6 Hz, 5H), 6.96 (dd, J = 14.9, 7.6 Hz, 2H), 6.89 — 6.83 (m, 1H), 6.74 (d, J = 8.8
Hz, 1H), 5.05 (s, 1H), 3.38 (s, 3H). *C NMR (101 MHz, CDCI3) & 166.04 (s), 139.11 (s), 134.49 (s), 128.71
(s), 128.33 (d, J = 8.4 Hz), 127.13 (s), 123.77 (), 119.54 (), 114.79 (s), 114.02 (5), 60.83 (5), 29.22 (5).
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3-butyl-6,7-difluoro-3,4-dihydroquinoxalin-2(1H)-one (5n): Purified by column chromatography using
CH,Cl,/MeOH = 70:1 as eluent. Obtained as a yellow solid (41.0 mg, 85%).'H NMR (400 MHz, CDCl5) &
9.56 (s, 1H), 6.68 — 6.48 (m, 2H), 3.99 — 3.82 (m, 2H), 1.86 — 1.66 (m, 2H), 1.40 (dd, J = 18.3, 7.9 Hz, 4H),
0.92 (t, J = 7.0 Hz, 3H). *C NMR (101 MHz, CDCls) & 169.20 (s), 147.57 (d, J = 13.8 Hz), 145.03 (dd, J =
26.3, 13.5 Hz), 142.53 (d, J = 13.6 Hz), 129.19 (s), 121.15 (s), 104.73 (s), 104.51 (s), 103.05 (s), 102.83 (s),
56.06 (s), 31.40 (s), 27.37 (s), 22.42 (s), 13.90 (5).

2,3-dimethyl-1,2,3,4-tetrahydroquinoxaline  (8a)*®: Purified by column chromatography using
hexane/EtOAc = 10:1 as eluent. Obtained as white solid (26.6 mg, 82%). cis/trans = 67/33 (separable).

cis isomer: 'H NMR (400 MHz, CDCly) & 6.60 (dt, J = 7.2, 3.6 Hz, 2H), 6.54 — 6.50 (m, 2H), 3.51 (q, J =
5.8 Hz, 2H), 1.15 (d, J = 6.4 Hz, 6H). *C NMR (101 MHz, CDCly) & 132.63 (s), 118.58 (s), 114.44 (s),
49.06 (s), 17.20 (5).

trans isomer: *H NMR (400 MHz, CDCl;) & 6.60 (d, J = 2.9 Hz, 1H), 6.54 — 6.50 (m, 1H), 3.52 (s, 1H),
3.04 (s, 1H), 1.20 — 1.18 (m, 3H). *C NMR (101 MHz, CDCl,) & 133.50 (s), 118.58 (s), 113.94 (s), 52.06
(s), 18.99 (s).

2,3,5-trimethyl-1,2,3 4-tetrahydroquinoxaline  (8b)*: Purified by column chromatography using
hexane/EtOAc = 15:1 as eluent. Obtained as green liquid (33.8 mg, 96%). cis/trans = 71/29 (separable).

cis isomer: *H NMR (400 MHz, CDCly) & 6.53 (s, 2H), 6.42 (dd, J = 6.6, 2.5 Hz, 1H), 3.53 (ddd, J = 28.3,
6.5, 2.7 Hz, 2H), 2.12 (s, 3H), 1.16 (dd, J = 11.1, 6.5 Hz, 6H). °C NMR (101 MHz, CDCl,) & 132.13 (s),
130.68 (s), 121.70 (s), 120.19 (s), 117.77 (s), 112.60 (s), 49.33 (s), 48.81 (s), 17.54 (s), 17.20 (s), 17.08 (d, J
=21.1 Hz).

trans isomer: "H NMR (400 MHz, CDCl;) & 6.58 — 6.48 (m, 2H), 6.43 (dd, J = 6.5, 2.2 Hz, 1H), 3.10 — 2.99
(m, 2H), 2.11 (s, 3H), 1.21 (dd, J = 15.8, 6.0 Hz, 6H). *C NMR (101 MHz, CDCl,) § 132.95 (s), 131.50 (s),
121.29 (s), 120.26 (s), 117.81 (s), 112.15 (s), 52.34 (s), 51.79 (s), 19.07 (d, J = 16.5 Hz), 16.93 (5).

2,3,6-trimethyl-1,2,3 4-tetrahydroquinoxaline  (8c)*®: Purified by column chromatography using
hexane/EtOAc = 15:1 as eluent. Obtained as white solid (32.8 mg, 93%). cis/trans = 70/30 (separable).
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cis isomer: *H NMR (400 MHz, CDCly) 8 6.46 — 6.32 (m, 3H), 3.52 — 3.45 (m, 2H), 2.19 (s, 3H), 1.13 (d, J
= 6.4 Hz, 6H). °C NMR (101 MHz, CDCl3) & 132.64 (s), 130.00 (s), 128.23 (s), 119.00 (s), 115.17 (s),
114.76 (s), 49.15 (s), 20.66 (s), 17.10 (s).

trans isomer: *H NMR (400 MHz, CDCls) & 6.4 (d, J = 6.8 Hz, 2H), 6.35 (s, 1H), 3.08 (t, J = 39.6 Hz, 4H),
2.19 (s, 3H), 1.18 (d, J = 5.7 Hz, 6H). ®C NMR (101 MHz, CDCly) § 133.53 (s), 130.93 (s), 128.22 (s),
118.92 (s), 115.55 — 114.81 (m), 114.46 (d, J = 43.7 Hz), 52.22 (s), 20.68 (s), 19.02 (d, J = 5.4 Hz).

2,3,5,7-tetramethyl-1,2,3,4-tetrahydroquinoxaline (8d): Purified by column chromatography using
hexane/EtOAc = 8:1 as eluent. Obtained as white solid (33.1 mg, 87%). cis/trans = 69/31 (separable).

cis isomer: *H NMR (400 MHz, CDCl3) 8 6.37 (s, 1H), 6.27 (s, 1H), 3.52 (dd, J = 19.8, 6.3 Hz, 2H), 2.21 (s,
3H), 2.11 (s, 3H), 1.16 (dd, J = 11.7, 6.5 Hz, 6H). *C NMR (101 MHz, CDCl;) & 132.28 (s), 128.15 (s),
127.27 (s), 122.04 (s), 120.83 (s), 113.24 (s), 49.42 (s), 48.96 (s), 20.62 (s), 17.50 (s), 17.17 (s), 17.05 (d, J =
21.6 Hz).

trans isomer: *H NMR (400 MHz, CDCl;) & 6.34 (s, 1H), 6.26 (s, 1H), 2.98 (d, J = 30.5 Hz, 2H), 2.15 (d, J
= 20.0 Hz, 3H), 2.09 (s, 3H), 1.19 (dd, J = 17.2, 5.8 Hz, 6H). **C NMR (101 MHz, CDCl5) 5 133.14 (s),
128.98 (s), 127.33 (s), 121.59 (s), 120.78 (s), 112.75 (s), 52.43 (s), 51.98 (s), 20.57 (s), 19.08 (d, J = 7.1 Hz),
16.85 (s).

6-(tert-butyl)-2,3-dimethyl-1,2,3,4-tetrahydroquinoxaline (8e)?®: Purified by column chromatography
using hexane/EtOAc = 20:1 as eluent. Obtained as white solid (36.2 mg, 83%). cis/trans = 80/20 (separable).
cis isomer: *H NMR (400 MHz, CDCly) § 6.63 (d, J = 8.0 Hz, 1H), 6.56 (d, J = 1.8 Hz, 1H), 6.48 (d, J = 8.1
Hz, 1H), 3.49 (dd, J = 9.4, 6.1 Hz, 2H), 1.26 (s, 9H), 1.14 (dd, J = 6.4, 3.1 Hz, 6H). *C NMR (101 MHz,
CDCly) 8 141.92 (s), 132.15 (s), 115.54 (s), 114.41 (s), 112.03 (s), 49.28 (d, J = 6.0 Hz), 33.91 (s), 31.58 (s),
17.21(d, J = 20.3 Hz), 17.07 - 16.64 (m).

trans isomer: *H NMR (400 MHz, CDCly) § 6.61 (d, ] = 17.6 Hz, 2H), 6.49 (d, J = 7.3 Hz, 1H), 3.03 (s, 2H),
1.26 (s, 9H), 1.18 (d, J = 5.6 Hz, 6H). *C NMR (101 MHz, CDCl;) & 142.01 (s), 132.92 (s), 130.89 (s),
115.57 (s), 113.97 (s), 111.53 (s), 52.19 (d, J = 10.8 Hz), 33.91 (s), 31.54 (s), 18.94 (5).

6-chloro-2,3-dimethyl-1,2,3,4-tetrahydroquinoxaline (8f)*: Purified by column chromatography using
hexane/EtOAc = 20:1 as eluent. Obtained as white solid (37.4 mg, 95%). cis/trans = 83/17 (separable).

cis isomer: *H NMR (400 MHz, CDCly) & 6.52 (dd, J = 8.2, 2.2 Hz, 1H), 6.46 (d, ] = 2.2 Hz, 1H), 6.39 (d, J
= 8.2 Hz, 1H), 3.47 (dt, J = 9.6, 3.1 Hz, 2H), 1.14 — 1.11 (m, 6H). *C NMR (101 MHz, CDCl,) & 133.75 (s),
131.06 (s), 122.99 (s), 117.78 (s), 114.90 (s), 113.67 (s), 48.87 (d, J = 3.5 Hz), 17.08 (5).

trans isomer: *H NMR (400 MHz, CDCly) § 6.52 (dd, J = 8.2, 2.1 Hz, 1H), 6.46 (d, J = 2.2 Hz, 1H), 6.40 (d,
J=8.2 Hz, 1H), 3.54 (s, 2H), 3.00 (tq, J = 13.2, 6.5 Hz, 2H), 1.17 (d, J = 5.8 Hz, 6H). *C NMR (101 MHz,
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CDCl3) § 134.49 (s), 131.87 (s), 122.98 (s), 117.76 (s), 114.41 (s), 113.23 (), 51.85 (d, J = 6.5 Hz), 18.93 (d,
J=35Hz).

methyl 2,3-dimethyl-1,2,3,4-tetrahydroquinoxaline-6-carboxylate (8g)**: Purified by column chromato-
graphy using hexane/EtOAc = 20:1 as eluent. Obtained as white solid (41.4 mg, 94%). cis/trans = 77/23
(inseparable).

Mixture of cis and trans isomer of 8g (inseparable): ‘H NMR (400 MHz, CDCly) & 7.34 — 7.29 (m, 1H),
7.18 (dd, J = 4.2, 1.8 Hz, 1H), 6.41 (dd, J = 8.2, 4.1 Hz, 1H), 3.81 (s, 3H), 3.50 (ddd, J = 41.0, 6.5, 2.9 Hz,
2H), 3.14 — 3.02 (m, 1H), 3.00 — 2.85 (m, 1H), 1.17 (d, J = 6.2 Hz, 2H), 1.11 (t, J = 6.3 Hz, 4H). *C NMR
(101 MHz, CDCly) & 167.75 (s), 138.37 (s), 137.77 (s), 132.41 (s), 131.60 (s), 121.80 (d, J = 6.4 Hz), 119.23
(s), 115.40 (s), 114.96 (s), 112.59 (s), 112.19 (s), 52.40 (s), 51.60 (d, J = 12.1 Hz), 49.39 (s), 48.64 (s), 19.11
(d, J=16.7 Hz), 17.49 (s), 17.20 (5).

6,7-difluoro-2,3-dimethyl-1,2,3,4-tetrahydroquinoxaline (8h)?®: Purified by column chromatography
using hexane/EtOAc = 15:1 as eluent. Obtained as white solid (38.4 mg, 97%). cis/trans = 83/17 (separable).
cis isomer: *H NMR (400 MHz, CDCly) § 6.30 (t, ] = 9.6 Hz, 2H), 3.45 (dd, ] = 11.6, 5.8 Hz, 4H), 1.12 (d, J
= 6.3 Hz, 6H). *C NMR (101 MHz, CDCl;) 5 144.32 (d, J = 15.7 Hz), 141.96 (d, ] = 15.6 Hz), 128.32 (t, ] =
5.0 Hz), 102.77 (dd, J = 13.4, 8.4 Hz), 48.87 (s), 16.93 (5).

trans isomer: "H NMR (400 MHz, CDCl3) & 6.29 (t, J = 9.6 Hz, 1H), 3.02 — 2.91 (m, 1H), 1.16 (d, J = 5.7
Hz, 3H). *C NMR (101 MHz, CDCly) 5 144.29 (d, J = 15.7 Hz), 141.93 (d, J = 15.4 Hz), 129.14 (s), 102.34
(dd, J=13.3, 8.5 Hz), 51.86 (s), 18.82 (5).

2,3-diethyl-1,2,3 4-tetrahydroquinoxaline (8i)*: Purified by column chromatography using hexane/EtOAc
= 8:1 as eluent. Obtained as white solid (34.3 mg, 90%). cis/trans = 0/100.

trans isomer: *H NMR (400 MHz, CDCly) 8 6.59 (dd,J = 5.6, 3.5 Hz, 2H), 6.52 (dd,J = 5.5, 3.6 Hz, 2H),
3.28 (t, J = 6.2 Hz, 2H), 1.48 (p, J = 7.2 Hz, 4H), 1.00 (t, J = 7.5 Hz, 6H). *C NMR (101 MHz, CDCl;) &
132.80 (s), 118.51 (s), 114.38 (s), 54.61 (s), 22.96 (s), 10.46 (5).

2,3-diphenyl-1,2,3,4-tetrahydroquinoxaline  (8j)*®:  Purified by column chromatography using
hexane/EtOAc = 30:1 as eluent. Obtained as yellow solid (43.5 mg, 76%). cis/trans = 0/100.
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trans isomer: "H NMR (400 MHz, CDCl3) § 7.21 — 7.12 (m, 6H), 6.93 — 6.89 (m, 4H), 6.74 (dd, J = 5.6, 3.5
Hz, 2H), 6.66 (dd, J = 5.6, 3.5 Hz, 2H), 4.77 (s, 2H). *C NMR (101 MHz, CDCl,) 5 140.59 (s), 133.11 (s),
127.92 (s), 127.69 (s), 127.31 (s), 118.93 (s), 114.19 (s), 77.38 (S), 77.07 (S), 76.75 (S), 59.49 (5).

2-methyl-1,2,3,4-tetrahydroquinoxaline (8k)*: Purified by column chromatography using hexane/EtOAc
= 5:1 as eluent. Obtained as yellow solid (16.8 mg, 57%). cis/trans = 0/100. *H NMR (400 MHz, CDCl5) &
6.60 (dt, J = 7.2, 3.6 Hz, 2H), 6.56 — 6.50 (m, 2H), 3.53 (dd, J = 14.4, 6.2 Hz, 1H), 3.34 (dd, J = 10.7, 2.9 Hz,
1H), 3.06 (dd, J = 10.7, 8.2 Hz, 1H), 1.21 (d, J = 6.3 Hz, 3H). *C NMR (101 MHz, CDCl,) & 133.40 (s),
133.03 (s), 118.83 (s), 114.59 (d, J = 6.2 Hz), 48.20 (s), 45.75 (s), 19.81 (s).

2-phenyl-1,2,3,4-tetrahydroquinoxaline (81)%: Purified by column chromatography using hexane/EtOAc =
5:1 as eluent. Obtained as white solid (25.6 mg, 61%). cis/trans = 0/100. "H NMR (400 MHz, CDCly) & 7.37
(dt, J = 14.5, 7.0 Hz, 5H), 6.69 — 6.59 (m, 4H), 4.52 (dd, J = 8.3, 2.7 Hz, 1H), 3.49 (dd, J = 11.1, 2.8 Hz,
1H), 3.34 (dd, J = 10.9, 8.6 Hz, 1H), 1.64 (s, 2H). *C NMR (101 MHz, CDCl3) & 128.73 (s), 128.06 (s),
127.04 (s), 120.08 (s), 115.69 (s), 114.70 (s), 54.60 (s).

dibenzo[a,c]phenazine (8m)*: Purified by column chromatography using hexane/EtOAc = 5:1 as eluent.
Obtained as yellow solid (49.9 mg, 89%).

trans isomer: "H NMR (400 MHz, CDCl3) § 9.40 (d, J = 7.8 Hz, 2H), 8.55 (d, ] = 7.9 Hz, 2H), 8.37 -8.30
(M, 2H), 7.87 - 7.72 (m, 6H). *C NMR (101 MHz, CDCl,) & 142.42 (s), 142.17 (s), 132.05 (s), 130.28(s),
129.71 (s), 129.44 (s), 127.90 (s), 126.27 (s), 122.89 (s).

8. X-ray results of the product

CCDC:2292058

5k
Chemical formula CsH14N,O
Formula weight 238.28
Space group P2,
Z 2
alA 8.1113 (5)
b/A 6.7331 (3)
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c/A 11.6092 (7)
a/° 90.00
B 105.805 (7)
v/° 90.00 (2)
Volume/A® 610.06 (6)

| peacg/em’ 1.297
w/mm™ 0.658
Temperature/K 100.00 (10)

-
_ i:i i
CCDC:2292057
51

Chemical formula CyH1sN,O
Formula weight 300.35
Space group P-1
Z 2
alA 5.69230 (10)
b/A 11.2384 (3)
c/A 11.8487 (3)
a/° 109.053 (2)
B/ 93530 (2)
v/° 92.661 (2)
Volume/A® 713.32 (3)
Peacg/om’ 1.398
pw/mm™ 0.689
Temperature/K 99.99 (10)

9. Computational Results

9.1 Computational Details

All the calculations were carried out via density functional theory (DFT) calculation using Gaussian 16 with
the M06-2X functional. Geometric structures of all species in this work were optimized in gas phase. In
addition, free energy corrections were considered at a concentration of 1 M and a temperature of 298.15 K.
Frequency calculation were performed to determine all the stationary points (no imaginary frequency) and
transition state structures (only one imaginary frequency). The 6-311G(d) basis set was used for all atoms. In
addition, the intrinsic reaction coordinate (IRC) calculation was applied to confirm the connection of each
transition state to its corresponding appropriate intermediates, reactants, or products. The solvent effect of
Tetrahydrofuran was evaluated through the SMD method, in which a better basis system was used. We
employed 6-311++G(d,p) basis sets for all atoms.

Most of the computational work was based on previous work by our group®.
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B,cat,

TS1

process of this study.

9.2 Cartesian coordinates of the optimized structures

B,cat,
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