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1. General information

Experimental: Unless otherwise noted, all the reactions were carried out using standard round-
bottom flasks under air atmosphere. Reactions were monitored using thin-layer chromatography
(TLC) on precoated silica gel 60 F,s4 plates. Visualization of the developed plates was performed
under UV light (245 or 365 nm) stain. Silica-gel flash column chromatography was performed using
200-300 mesh silica gel.

Materials: Unless otherwise indicated, starting catalysts and materials were obtained from Energy
Chemicals, Bidepharm. Moreover, commercially available reagents were used without additional
purification

Instrumentation: Melting points were recorded on an uncorrected Melting Point instrument. The
'H NMR spectra were recorded on a 300 MHz and 500 MHz NMR spectrometers. Spectra were
referenced internally to the residual proton resonance in CDCl; (6 7.26 ppm), or with TMS (6 0.00
ppm) as the internal standard. Chemical shifts (6) were reported as part per million (ppm) in J scale
downfield from TMS. 13C NMR spectra were recorded on a 75 or 125 MHz spectrometer and the
spectra were referenced to CDCl; (6 = 77.16 ppm, the middle peak), and all '>*C NMR were recorded
with proton broadband decoupling and indicated as '3C{'H} NMR. Coupling constants (J) were
reported in Hertz (Hz). Multiplicities are described as s (singlet), d (doublet), t (triplet), q (quartet),
or m (multiplet), and the coupling constants (J) are reported in Hertz (Hz). HRMS analysis with a
quadrupole time-of-flight mass spectrometer yielded ion mass/charge (m/z) ratios in atomic mass

units.
2. General procedure for the synthesis of 2-(2-nitrovinyl)phenols 1

CHO . X NO2
\ . . \
R : + MeNO, NH4O0Ac (1.4 equiv.) R O\/\/
5 HOAc, 120°C, 1 h Z OH

OH
1

To a 100 mL round-bottomed flask equipped with a stirring bar were added nitromethane (5.0 mL),
NH4OAc (77 mg, 1.0 mmol), and acetic acid (2.0 mL). The mixture was stirred at 90 °C for 15 min
before addition of salicylaldehydes (5.0 mmol). The reaction mixture was heated at 135 °C for 3 h.
After cooling to ambient temperature, the reaction was worked up with Et,O (50 mL) and brine (50
mL). Purification by column chromatography on silica gel (200-300 mesh), using ethyl acetate and
petroleum ether (1:8, v/v) as the elution solvent to give desired 2-(2-nitrovinyl)phenols 1 as a yellow
solid. All the substrates are known compounds.

3. General procedure for the synthesis of 2,3-dihydrobenzofuran derivatives 3 and 5

NO, DBU (40 mol%) NG,
C(V +A)K/Br DCMrt6h R@/>_<o
=0 Ar

3

To a solution of DBU (0.4 mmol) in DCM, 2-(2-nitrovinyl)phenols 1 (1 mmol) and o-
bromoacetophenones 2 (1 mmol) were added and the resulting mixture was stirred at room
temperature for about 6 h. Upon the completion of this reaction, the mixture diluted with DCM
(3x10 mL), and washed with water. Organic layers were combined, dried over Na,SQOy, filtered, and
evaporated under vacuum. The residue was purified using flash column chromatography with a
silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:10-1:8, v/v) as the elution
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solvent to give desired products 3 and 5.

4. Procedure for the synthesis of compound 6.

N0, —NO;
N o Iron powder (3.0 eqiv.) \ _
O g Q HCI (1.0 equiv.) O S Q
EtOH, reflux, 12 h
3aa 6, 73%

A mixture of 3aa (0.2 mmol), iron powder and HCl (1.0 equiv.) were added under air atmosphere
to a resealable screw-capped Schlenk tube. EtOH (2.0 mL) was then added. The tube sealed with a
Teflon-coated cap and the resulting mixture was stirred in an oil bath preheated to 80 °C for 12 h
(monitored by TLC). Upon the completion of this reaction, the mixture was cooled to room
temperature, extracted with DCM (3x10 mL), and washed with water. Organic layers were
combined, dried over Na,SO,, filtered, and evaporated under vacuum. The residue was purified
using flash column chromatography with a silica gel (200-300 mesh), using ethyl acetate and
petroleum ether (1:10-1:8, v/v) as the elution solvent to give desired products 6 as a white solid in
73% yield.

5. Characterization data for all products.

- NOZ
3 O

PN
(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3aa). This compound was
purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5) to afford a light
yellow oil in 93% yield (263 mg); '"H NMR (300 MHz, CDCls) 6 8.08 (d, J= 7.5Hz, 2H), 7.62-7.67
(m, 1H), 7.50-7.55 (m, 2H) 7.21 (d, J = 7.5Hz, 2H) , 6.87-6.98 (m, 2H) 5.88 (d, J = 7.2Hz, 1H),
4.70-4.80 (m, 3H); BC{'H} NMR (75 MHz, CDCls) ¢ 193.50, 158.58, 134.11, 130.12, 129.54,
128.83, 124.68, 123.68, 121.94, 110.52, 85.16, 77.28, 41.89, 29.71; HRMS (ESI-TOF) m/z: [M +
H]* caled for [C¢H13NO,4 + H]* 284.0917, found 284.0920.

- NOZ
3 0]

é Me

(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone (3ab). This compound was
purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5) to afford a light
yellow oil in 81% yield (240 mg); '"H NMR (300 MHz, CDCls) 6 7.97 (d, J = 7.5 Hz, 2H), 7.31 (d,
J=28.1,Hz, 2H), 7.20 (d, J= 7.5Hz, 2H), 6.85-6.96 (m, 2H), 5.84 (d, J= 5.4 Hz, 1H) 4.69-4.79 (m,
3H), 2.44 (s,3H); BC{'H} NMR (75 MHz, CDCl;) J 193.05, 158.64, 145.21, 130.07, 129.64,
129.56, 124.69, 123.78, 121.86, 110.46, 85.07, 77.30, 41.92, 21.83; HRMS (ESI-TOF) m/z: [M +
H]* caled for [C7HsNO,4 + H]* 298.1074, found 298.1078.

\/NOZ
3 0]

O- Q OMe
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(4-Methoxyphenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone  (3ac).  This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a light yellow oil in 88% yield (275 mg); 'H NMR (300 MHz, CDCl;) ¢ 8.08 (d, J=9.0Hz,
2H), 7.19-7.26 (m, 2H), 6.86-7.01 (m, 4H), 5.83 (d, J=7.5Hz, 1H), 4.69-4.81 (m, 3H), 3.90 (s, 3H);
BC{'H} NMR (75 MHz, CDCl;) 6 191.82, 164.28, 158.63, 131.97, 130.04, 127.27, 124.65, 123.84,
121.83, 114.07, 110.43, 85.09, 77.33, 55.60, 41.94; HRMS (ESI-TOF) m/z: [M + H]" caled for
[C17HsNOs + H]* 314.1023, found 314.1018.

- NOZ
3 O

PEAAS
(4-Fluorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ad). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,= 0.5)
to afford a light yellow oil in 63% yield (190 mg); 'H NMR (500 MHz, CDCl;) 6 8.21-8.09 (m,
2H), 7.25-7.16 (m, 4H), 7.01-6.92 (m, 1H), 6.87 (d, J= 8.0 Hz, 1H), 5.82 (d, /J=5.0 Hz, 1H), 4.84
—4.80 (m, 1H), 4.80 — 4.66 (m, 2H); *C{'H} NMR (125 MHz, CDCl;) 6 192.1, 166.4 (d, Jc.r=
255.1 Hz), 158.5,132.5(d, Jc.r=9.3 Hz), 130.9 (d, Jc.r=2.7 Hz), 130.2, 124.8, 123.7, 122.1, 116.1
(d, Jo.r=21.8 Hz), 110.6, 85.4, 77.3, 41.9; 9F NMR (471 MHz, CDCl;) ¢ -102.99; HRMS (ESI-
TOF) m/z: [M + H]" calcd for C;cH13FNO4302.0823, found 302.0826.

- NO2
3 O

é CI

(4-Chlorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ae). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,= 0.5)
to afford a yellow oil in 75% yield (237 mg); 'H NMR (300 MHz, CDCl;) 6 8.03 (d, J = 8.7 Hz,
2H), 7.49 (d, J = 8.7 Hz, 2H), 7.21(d, J = 7.5 Hz, 2H), 6.93-6.98 (m, 1H), 6.86 (d, J = 8.1Hz, 1H),
5.81 (d, J = 4.8 Hz, 1H), 4.64-4.84 (m, 3H); BC{'H} NMR (75 MHz, CDCls) 6 192.27, 158.10,
140.37, 132.44, 130.78, 129.91, 128.90, 124.45, 123.31, 121.81, 110.25, 85.01, 76.92, 41.46;
HRMS (ESI-TOF) m/z: [M + H]* caled for [C1¢H;,CINO, + H]* 318.0528, found 318.0525.

- NOZ
3 O

o- Br

(4-Bromophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3af). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,= 0.5)
to afford a light yellow liquid in 63% yield (227 mg); '"H NMR (500 MHz, CDCls) § 7.97-7.93 (m,
2H), 7.69-7.63 (m, 2H), 7.25-7.19 (m, 2H), 6.98-6.93 (m, 1H), 6.86 (d, /= 8.0 Hz, 1H), 5.81 (d, J
= 5.0 Hz, 1H), 4.82-4.78 (m, 1H), 4.78-4.64 (m, 2H); C{'H} NMR (125 MHz, CDCIl3) 6 192.8,
158.4,133.2,132.2,131.2, 130.2, 129.6, 124.8, 123.6, 122.2, 110.6, 85.4, 77.2, 41.8; HRMS (ESI-
TOF) m/z: [M + H]" calcd for C¢H3BrNO,362.0022, found 362.0021.

- NOZ
3 O

DI

F

Ph
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[1,1'-Biphenyl]-4-yl(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone  (3ag).  This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,= 0.5)
to afford a light yellow oil in 71% yield (255 mg); '"H NMR (500 MHz, CDCl3) 6 8.17 (d, J= 8.0
Hz, 2H), 7.75 (d, J = 8.0 Hz, 2H), 7.65 (d, J= 7.5 Hz, 2H), 7.49 (d, /= 7.5 Hz, 2H), 7.46-7.39 (m,
1H), 7.26-7.19 (m, 2H), 6.97 (d, J="7.5 Hz, 1H), 6.90 (d, /= 8.0 Hz, 1H), 5.90 (d, /= 5.0 Hz, 1H),
4.86-4.81 (m, 1H), 4.81-4.68 (m, 2H); BC{'H} NMR (125 MHz, CDCl3) J 193.1, 158.7, 146.9,
139.8, 133.2, 130.29, 130.27, 129.2, 128.6, 127.6, 127.5, 124.8, 123.8, 122.1, 110.7, 85.4, 77.4,
42.0; HRMS (ESI-TOF) m/z: [M + H]*  calcd for C;H sNO4360.1230, found 360.1232.

- NO,

Ol

(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(m-tolyl)methanone (3ah). This compound was
purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,=0.5) to afford a light
yellow oil in 70% yield (208 mg); 'H NMR (500 MHz, CDCl3) d 7.91-7.83 (m, 2H), 7.47-7.38 (m,
2H), 7.25-7.18 (m, 2H), 6.95 (d, J="7.5 Hz, 1H), 6.88 (d, /= 8.0 Hz, 1H), 5.87 (d, J=4.5 Hz, 1H),
4.79-4.75 (m, 1H), 4.75-4.66 (m, 2H), 2.44 (s, 3H); *C{'H} NMR (125 MHz, CDCl;) ¢ 193.7,
158.8, 138.9, 135.0, 134.5, 130.3, 130.1, 128.8, 126.8, 124.8, 123.8, 122.0, 110.7, 85.2, 77.5, 42.1,
21.5; HRMS (ESI-TOF) m/z: [M + H]* calcd for C17H4NO4298.1074, found 298.1073.

- NO,

F

(3-Fluorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ai). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,= 0.5)
to afford a light yellow oil in 60% yield (180 mg); 'H NMR (500 MHz, CDCl;) 6 7.94-7.87 (m,
1H), 7.83-7.75 (m, 1H), 7.56-7.47 (m, 1H), 7.39-7.31 (m, 1H), 7.26-7.20 (m, 2H), 6.96 (d, J=7.5
Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H), 5.81 (d, /=4.5 Hz, 1H), 4.85-4.80 (m, 1H), 4.80—4.66 (m, 2H);
BC{'H} NMR (125 MHz, CDCl;) 6 192.5, 162.9 (d, Jc.r = 247.0 Hz), 158.5, 136.5 (d, Jc.r = 6.8
Hz), 130.6 (d, Jc.r = 7.5 Hz), 130.3, 125.5 (d, Jo.r = 3.1 Hz), 124.8, 123.6, 122.2, 121.3 (d, Je.r =
21.2 Hz), 116.5 (d, Jc.r=22.6 Hz), 110.7, 85.5, 77.3, 41.9; °F NMR (471 MHz, CDCl3) § -111.68;
HRMS (ESI-TOF) m/z: [M + H]" caled for CicH3FNO,4302.0823, found 302.0815.

\/NOZ

Ly

(3-Chlorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3aj). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,=0.5)
to afford a light yellow oil in 66% yield (209 mg); '"H NMR (500 MHz, CDCls) ¢ 8.06 (d, J=2.0
Hz, 1H), 8.01-7.95 (m, 1H), 7.64-7.58 (m, 1H), 7.47 (d, J= 8.0 Hz, 1H), 7.25-7.19 (m, 2H), 7.01-
6.92 (m, 1H), 6.87 (d, J = 8.0 Hz, 1H), 5.82 (d, J=4.5 Hz, 1H), 4.84-4.79 (m, 1H), 4.79—4.65 (m,
2H); BC{'H} NMR (125 MHz, CDCl;) J 193.1, 158.4, 136.0, 135.2, 134.1, 130.3, 130.2, 129.7,
127.8, 124.8, 123.6, 122.2, 110.7, 85.4, 77.3, 41.8; HRMS (ESI-TOF) m/z: [M + H]* caled for
Ci6H13CINO4 318.0528, found 318.0525.
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- NOZ

O~

(3-Bromophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ak). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,= 0.5)
to afford a light yellow oil in 64% yield (231 mg); 'H NMR (500 MHz, CDCl;) ¢ 8.25-8.19 (m,
1H), 8.06-7.98 (m, 1H), 7.79-7.73 (m, 1H), 7.44-7.37 (m, 1H), 7.26-7.19 (m, 2H), 6.96 (d, J=7.5
Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H), 5.81 (d, /= 4.5 Hz, 1H), 4.84-4.79 (m, 1H), 4.79-4.65 (m, 2H);
BC{'H} NMR (125 MHz, CDCl3) 6 192.4, 158.4, 137.0, 136.2, 132.6, 130.5, 130.3, 128.2, 124.8,
123.5, 123.2, 122.2, 110.7, 85.4, 77.27,, 41.8; HRMS (ESI-TOF) m/z: [M + H]* calcd for
Ci6H13BrNO4362.0022, found 362.0019.

- NO,

(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(3-(trifluoromethyl)phenyl)methanone  (3al).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, Ry
= (.5) to afford a light yellow oil in 55% yield (193 mg); 'H NMR (500 MHz, CDCI;) J 8.36 (s,
1H), 8.29 (d, J=8.0 Hz, 1H), 7.89 (d, /= 8.0 Hz, 1H), 7.68 (d, /= 7.5 Hz, 1H), 7.26-7.20 (m, 2H),
6.97 (d,J=7.5Hz, 1H), 6.87 (d,/=9.0 Hz, 1H), 5.86 (d, /J=4.5 Hz, 1H), 4.89-4.83 (m, 1H), 4.82—
4.67 (m, 2H); BC{'H} NMR (125 MHz, CDCl3) § 192.6, 158.3, 135.1, 132.9, 131.5 (d, Jc.r = 33.0
Hz), 130.5 (d, Jc.r = 3.8 Hz), 130.4, 129.6, 126.6  (q, Jc.r = 3.9 Hz), 124.8, 123.5, 122.3, 110.6,
85.6,77.3,41.8; 9F NMR (471 MHz, CDCl;) J -62.83; HRMS (ESI-TOF) m/z: [M + H]" calcd for
Ci7H3F3NO,4352.0791, found 352.0789.

- NO,
S 0 Me

Pl

(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(o-tolyl)methanone (3am). This compound was
purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,=0.5) to afford a light
yellow oil in 74% yield (220 mg); '"H NMR (400 MHz, CDCl;) 6 7.77 (d, J = 8.0 Hz, 1H), 7.49—
7.41 (m, 1H), 7.37-7.27 (m, 2H), 7.26-7.17 (m, 2H), 6.99-6.92 (m, 1H), 6.87 (d, J = 8.0 Hz, 1H),
5.79-5.72 (m, 1H), 4.77-4.71 (m, 1H), 4.71-4.61 (m, 2H), 2.46 (s, 3H); 3C{'H} NMR (100 MHz,
CDCl3) 6 197.8, 158.8, 139.8, 134.7, 132.4, 132.3, 130.3, 129.5, 125.8, 124.7, 123.6, 122.0, 110.7,
86.3, 77.6, 42.3, 21.3; HRMS (ESI-TOF) m/z: [M + H]* caled for Ci7H;,NO4 298.1074, found
298.1072.

- NO,

Naphthalen-2-yl(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3an). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 10, R,=0.5)
to afford a light yellow oil in 69% yield (229 mg); 'H NMR (400 MHz, CDCl;) ¢ 8.72-8.63 (m,
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1H), 8.13-8.00 (m, 2H), 7.98-7.87 (m, 2H), 7.71-7.55 (m, 2H), 7.26-7.19 (m, 2H), 6.97 (d, J= 7.5
Hz, 1H), 6.90 (d, J = 8.0 Hz, 1H), 6.04 (d, J = 4.5 Hz, 1H), 4.90-4.84 (m, 1H), 4.84-4.68 (m, 2H);
13C{IH} NMR (100 MHz, CDCLy) 6 193.5, 158.8, 136.1, 132.6, 132.1, 131.8, 130.3, 130.1, 129.3,
128.9, 128.0, 127.2, 124.8, 124.7, 123.8, 122.1, 110.7, 85.4, 77.4, 42.2; HRMS (ESI-TOF) m/z: [M
+ HJ* caled for CoH sNO, 334.1074, found 334.1079.

NO,

Ly

(5-Methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3ba). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a yellow oil in 75% yield (222 mg); 'H NMR (300 MHz, CDCl;) § 8.03 (d, J = 6.9 Hz,
2H), 7.57-7.63 (m, 1H), 7.45-7.50 (m, 2H), 6.97 (d, /= 7.2 Hz, 2H), 6.72 (d, /= 8.7 Hz, 1H) , 5.80
(d, J = 3.6 Hz, 1H), 4.63-4.72(m, 3H), 2.25 (s,3H); *C{'H} NMR (75 MHz, CDCl;) J 193.68,
156.51, 134.37, 134.04, 131.44, 130.58, 129.51, 128.80, 125.06, 123.63, 110.05, 85.27, 77.32,
42.00, 20.79; HRMS (ESI) m/z: [M + H]* calcd for [C7H,5NO, + H]* 298.1074, found 298.1076.

/NO2

MeMe

(5-Methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone (3bb). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a yellow solid in 83% yield (258 mg); mp 90-98 °C; 'H NMR (300 MHz, CDCl;) § 7.92
(d, J=8.4 Hz, 2H), 7.27 (d, J=8.1 Hz, 2H), 6.97 (d, /= 7.2 Hz, 2H), 6.72 (d, /= 9.0 Hz, 1H), 5.77
(d, J=4.5Hz, 1H), 4.62-4.71 (m, 3H), 2.40 (s, 3H), 2.24 (s, 3H); *C{'H} NMR (75 MHz, CDCl3)
0 193.69 - 156.50 > 134.03, 130.58, 129.51, 128.79, 125.06, 110.04, 85.26, 77.31, 41.99, 20.77;
HRMS (ESI-TOF) m/z: [M + H]" caled for [CgH{sNO4 + H]* 312.1230, found 312.1225.

/NOZ

(4-Methoxyphenyl)(5-methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3bc).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
0.5) to afford a yellow solid in 88% yield (287 mg); mp 75-77 °C; 'H NMR (300 MHz, CDCl3) ¢
8.10 (d, J=9.0 Hz, 2H), 7.00-7.03 (m, 4H), 6.79 (d, /= 8.7 Hz, 1H), 5.83 (d, /=3.9 Hz, 1H), 4.71-
4.79 (m, 3H), 3.93 (s, 3H), 2.31 (s, 3H); BC{'H} NMR (75 MHz, CDCl;) 6 192.40, 164.63, 156.96,
132.35,131.73, 130.89, 127.71, 125.42, 124.17, 114.43, 110.38, 85.62, 55.98, 42.48, 21.19; HRMS
(ESI-TOF) m/z: [M + H]" calcd for [C;sH;NOs + H]* 328.1179, found 328.1172.

/NO2

MeCI

(4-Chlorophenyl)(5-methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone  (3be).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
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0.5) to afford a yellow solid in 71% yield (235 mg); mp 70-73 °C; 'H NMR (300 MHz, CDCl3) ¢
8.01 (d, J= 8.1 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 6.99 (s, 2H), 6.73 (d, /= 8.4 Hz, 1H), 5.77 (d, J
=4.2 Hz, 1H), 4.64-4.74 (m, 3H), 2.27 (s, 3H); *C{'H} NMR (75 MHz, CDCls) 6 192.68, 156.29,
140.47, 132.70, 131.59, 131.02, 130.63, 129.13, 125.08, 123.52, 85.37,77.21, 41.80, 20.80; HRMS
(ESI-TOF) m/z: [M + H]" calcd for [C7H4CINO4 + H]* 332.0684, found 332.0689.

- NOZ

oy

(5-Chloro-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3ca). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a yellow solid in 83% yield (263 mg); mp 85-89 °C; 'H NMR (500 MHz, CDCl;) J 8.07
(d, J=7.6 Hz, 2H), 7.65 (t,J = 7.5 Hz, 1H), 7.53 (t, /= 7.8 Hz, 2H), 7.21-7.14 (m, 2H), 6.80 (d, J
=9.2 Hz, 1H), 5.90 (d, /= 4.7 Hz, 1H), 4.81-4.76 (m, 1H), 4.76-4.64 (m, 2H); BC{'H} NMR (101
MHz, CDCls) 6 193.04, 157.36, 134.40, 134.25, 130.27, 129.67, 129.01, 126.91, 125.70, 124.95,
111.68, 85.75, 41.81; HRMS (ESI-TOF) m/z: [M + H]* caled for [C;¢H,CINO4 + H]* 318.0528,
found 318.0520.

- NOZ

(5-Chloro-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-chlorophenyl)methanone (3ce).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
0.5) to afford a yellow oil in 75% yield (264 mg); '"H NMR (300 MHz, CDCl;) 6 8.01 (d, J = 8.4
Hz, 2H), 7.49 (d, /= 8.4 Hz, 2H), 7.18 (d, J="7.5 Hz, 2H), 6.78 (d, /= 9.0 Hz, 1H), 5.84 (d, J=4.5
Hz, 1H) , 4.68-4.81 (m, 3H); *C{'H} NMR (125 MHz, CDCl;) 6 192.31, 157.40, 141.26, 131.39,
129.61, 127.32, 125.85, 125.21, 11.93, 86.14, 77.12, 41.93; HRMS (ESI-TOF) m/z: [M + H]* calcd
for [C16H,1C1,NO,4 + H]* 352.0138, found 352.0140.

- NOZ

T

(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3da). This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a yellow oil in 80% yield (288 mg); 'H NMR (300 MHz, CDCl;) 6 8.06 (d, J = 7.2 Hz,
2H), 7.62-7.67 (m, 1H), 7.50-7.55 (m, 2H), 7.30-7.33 (m, 2H), 6.75 (d, J = 8.7 Hz, 1H), 5.89 (d, J
= 4.5 Hz, 1H), 4.69-4.76 (m, 3H); BC{'H} NMR (75 MHz, CDCl3) ¢ 192.90, 157.76, 134.28,
134.11, 133.02, 129.54, 128.89, 127.71, 126.15, 113.73, 112.12, 85.55, 76.82, 41.60; HRMS (ESI-
TOF) m/z: [M + H]" caled for [C;H,BrNO,4 + H]* 362.0022, found 362.0026.

- NOZ

(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone (3db). This
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compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a yellow solid in 83% yield (311 mg); mp 105-110 °C; 'H NMR (300 MHz, CDCl;) 6 7.96
(d, J=8.4 Hz, 2H), 7.31-7.34 (m, 4H), 6.75 (d, J=9.3 Hz, 1H), 5.87 (d, J=4.5 Hz, 1H), 4.68-4.79
(m, 3H), 2.45 (s, 3H); *C{'H} NMR (75 MHz, CDCl;) 6 192.43, 157.82, 145.45, 132.96, 131.56,
129.63, 127.69, 126.22, 113.64, 112.07, 85.47, 77.08, 41.62, 21.86; HRMS (ESI-TOF) m/z: [M +
H]" calcd for [Ci7H4BrNO,4 + H]* 376.0179, found 376.0189.

- NOZ

(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-methoxyphenyl)methanone (3dc).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
0.5) to afford a yellow solid in 88% yield (344 mg); mp 120 -125 °C; 'H NMR (300 MHz, CDCl3)
0 8.04 (d, J=9.0 Hz, 2H), 7.29-7.31 (m, 2H), 6.98 (d, J = 8.7 Hz, 2H), 6.74 (d, J = 9.0 Hz, 1H),
5.84 (d,J=4.8 Hz, 1H), 4.69-4.78 (m, 3H), 3.89 (s,3H); *C{'H} NMR (75 MHz, CDCl;) 6 191.23,
164.42,157.83,132.91, 131.99, 127.68, 126.33, 114.13, 113.59, 112.02, 85.46, 76.86, 55.63, 41.63;
HRMS (ESI-TOF) m/z: [M + H]* caled for [C;H4BrNOs + H]* 392.0128, found 392.0123.

- NOZ

(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-chlorophenyl)methanone (3de).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
0.5) to afford a yellow oil in 75% yield (295 mg); 'H NMR (300 MHz, CDCl;) 6 8.02 (d, J = 8.4
Hz, 2H), 7.50 (d, J = 8.7 Hz, 2H), 7.31-7.34 (m, 2H), 6.74 (d, J= 9.0 Hz, 1H), 5.84 (d, /= 4.8 Hz,
1H), 4.68-4.82 (m, 3H); BC{'H} NMR (75 MHz, CDCl;3) 6 191.90, 157.53, 140.85, 131.01, 129.22,
127.71, 126.01, 113.86, 112.10, 85.65, 76.71, 41.39; HRMS (ESI-TOF) m/z: [M + H]" calcd for
[Ci6H;iCIBrNO,4 + H]" 395.9633, found 395.9635.

- NOZ

MeO

(6-Methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone  (3ea).  This
compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a yellow oil in 70% yield (219 mg); '"H NMR (300 MHz, CDCI;) d 8.05 (d, J = 7.2Hz,
2H), 7.61-7.66 (m, 1H), 7.49-7.54 (m, 2H), 7.07 (d, J = 8.1 Hz, 1H), 6.45-6.50 (m, 2H) , 5.88 (d, J
= 3Hz, 1H), 4.64-4.70 (m, 3H), 3.74 (s, 3H); BC{'H} NMR (75 MHz, CDCl3) J 193.62, 161.77,
160.03, 134.09, 129.44, 128.84, 124.89, 115.43, 107.93, 96.76, 85.91, 77.48, 55.55, 41.60; HRMS
(ESI-TOF) m/z: [M + HJ" calcd for [C7HsNOs + H]* 314.1023, found 314.1017.

- NO2

MeOMe

(6-Methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone  (3eb).  This
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compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5)
to afford a yellow oil in 72% yield (235 mg); 'H NMR (300 MHz, CDCl;) 6 7.95 (d, J = 8.1 Hz,
2H), 7.32 (d, J= 8.1 Hz, 2H), 7.07 (d, J = 8.1 Hz, 1H), 6.46-6.50 (m, 2H) , 5.87 (d, J=3.6 Hz, 1H)
4.64-4.70 (m, 3H), 3.75 (s, 3H), 2.44 (s, 3H); BC{'H} NMR (75 MHz, CDCl3) ¢ 193.14, 161.75,
160.10, 145.18, 131.76, 129.55, 124.86, 115.50, 107.85, 96.73, 85.84, 77.52, 55.54, 41.66, 21.81;
HRMS (ESI-TOF) m/z: [M + H]* calcd for [C;gH7NOs + H]* 328.1179, found 328.1174.

- NOZ

MeOOMe

(6-Methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-methoxyphenyl)methanone (3ec).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
0.5) to afford a yellow oil in 80% yield (274 mg); 'H NMR (300 MHz, CDCl;) 6 7.97 (d, J = 9.0
Hz, 2H), 6.99 (d, J = 8.1 Hz, 1H), 6.91 (d, /= 8.7 Hz, 2H), 6.38-6.43 (m, 2H) , 5.77 (d, /= 1.5 Hz,
1H), 4.57-4.64 (m, 3H), 3.82 (s, 3H), 3.68 (s, 3H); *C{'H} NMR (75 MHz, CDCl;) 6 190.87,
163.20, 160.65, 159.03, 130.81, 123.79, 114.56, 113.01, 106.71, 95.65, 84.77, 76.48, 54.52, 40.61;
HRMS (ESI-TOF) m/z: [M + H]" caled for [CgH7NOg + H]* 344.1129, found 344.1129.

- NOZ

MeOCI

(4-Chlorophenyl)(6-methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ee).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
0.5) to afford a yellow oil in 66% yield (229 mg); 'H NMR (300 MHz, CDCl;) 6 8.01 (d, J = 8.4
Hz, 2H), 7.49 (d, J= 8.4 Hz, 2H), 7.08 (d, /= 8.1 Hz, 1H), 6.49 (d, /= 8.1 Hz, 1H), 6.44 (d, /= 8.1
Hz, 1H), 5.83 (d,J= 1.8 Hz, 1H), 4.64-4.73 (m, 3H), 3.75 (s, 3H); *C{'H} NMR (75 MHz, CDCl3)
0 192.62, 161.78, 159.80, 140.57, 132.66, 130.94, 129.14, 124.89, 115.28, 108.02, 96.78, 86.05,
77.37, 55.56, 41.41; HRMS (ESI-TOF) m/z: [M + H]* calcd for [C;H4CINOs + H]* 348.0633,
found 348.0630.
_NO,

sy

(4-Chlorophenyl)(3-(nitromethyl)-2,3-dihydronaphtho[2,3-b]furan-2-yl)methanone (3fe).
This compound was purified by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,=
0.5) to afford a yellow oil in 60% yield (220 mg); '"H NMR (300 MHz, CDCl;) 6 8.02 (d, J = 8.7
Hz, 2H), 7.70-7.85 (m, 3H), 7.49-7.56 (m, 3H), 7.36-7.41 (m, 1H), 7.14 (d, J = 9.0 Hz, 1H), 6.09
(d, J=2.1 Hz, 1H), 5.15-5.20 (m, 1H), 4.99-5.05 (m, 1H), 4.63-4.71 (m, 1H); 3C{'H} NMR (75
MHz, CDCl;) ¢ 192.31, 156.62, 140.59, 130.02, 129.16, 121.42, 114.46, 112.16, 109.99, 86.12,
75.91, 41.75; HRMS (ESI-TOF) m/z: [M + H]* caled for [C50H 4CINO,4 + H]" 368.0684, found

368.0686.
—NO,

Puime
O
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3-(Nitromethyl)-3H-spiro[benzofuran-2,2'-inden]-1'(3'H)-one (5). This compound was purified
by column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5) to afford a yellow oil in
65% yield (191 mg); 'H NMR (300 MHz, CDCl;) 6 7.86 (d, J = 7.8 Hz, 1H), 7.66 (d, J = 7.5 Hz,
1H), 7.43-7.47 (m, 2H), 7.14-7.25 (m, 2H), 6.97 (d, /= 7.5 Hz, 1H) , 6.81 (d, /=8.1 Hz, 1H) , 4.77-
4.81 (m, 2H),4.58-4.62(m, 1H), 3.39 (s, 2H); '*C{'H} NMR (125 MHz, CDCls) 6 200.21, 158.33,
150.55,130.43, 128.91, 126.87, 125.91, 125.05, 124.53, 122.12, 110.72,91.84, 75.71, 43.67, 35.85;
HRMS (ESI-TOF) m/z: [M + H]* calcd for [Ci7H3NO4 + H]* 296.0917, found 296.0915.

\/NOZ

PR

(Z2)-2-benzylidene-3-(nitromethyl)-2,3-dihydrobenzofuran (6). This compound was purified by
column chromatography (ethyl acetate/petroleum ether = 1: 8, R,= 0.5) to afford a white solid in
73% yield (39 mg); mp 199-201 °C; 'H NMR (400 MHz, CDCls) § 8.00-7.98 (m, 2H), 7.52-7.49
(m, 3H), 7.34 (d, J="7.4 Hz, 1H), 7.11 (t,J="7.5 Hz, 1H), 6.90 (t, /= 7.9 Hz, 1H), 6.78 (d, /= 8.0
Hz, 1H), 6.40 (d, J= 8.6 Hz, 1H), 4.52-4.63 (m, 1H), 4.29 (t, /= 8.1 Hz, 1H), 4.13 (d, /= 16.9 Hz,
1H); BC{'H} NMR (101 MHz, CDCls) 6 169.84, 157.74, 132.82, 131.28, 130.41, 129.11, 129.01,

128.71, 125.48, 121.65, 109.95, 90.88, 68.19, 44.17; HRMS (ESI-TOF) m/z: [M + H]" calcd for
[C16H14NO5 + H]* 268.0974, found 268.0978.
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6. GC-MS spectra for mechanistic investigations.
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57. X-ray crystallographic data of

compound 3q

Figure S1. ORTEP drawing of compound
3bb (30% probability for the thermal

ellipsoid).

The purified compound 3bb is dissolved in a
mixed solvent of dichloromethane and n-hexane,
and placed in a dark cabinet to slowly evaporate.
After several days, a colourless bulk crystal is
obtained. The X-ray crystal-structure
determinations were obtained on a Bruker Smart
CCDC APEX-2 diffractometer  (graphite-
monochromated Mo Ka radiation, A=0.71073 nm)
at 293.15 K.

Table S1. Crystal data and structure refinement for compound 3bb.

CCDC number
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

2375967
131202b_0m

CisH7NOy

311.32

293.15(10) K

0.71073 A

monoclinic

C2/c

a=2644002) A  o=90°.
b=7.9493(1)A  B=107.7360(10)°.
c=15.9676(13) A y=90°.
3196.5(5) A3

8

1.294 Mg/m3

0.092 mm-!

1312.0

0.14 x 0.13 x 0.11 mm3

3.234 to0 55.284°.
34<h<33,-9<k<10,-20<1<20
13429

3708 [Rip = 0.0248, Ryjgma = 0.0212]
3708/0/209

1.052

R, =0.0471, wR, = 0.1350

R, = 0.0584, wR, = 0.1464

0.20 and -0.19 e.A-3
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(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3aa)

8. 'H and *C NMR spectra for all compounds
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(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone (3ab)
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(4-Methoxyphenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ac)
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(4-Fluorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ad)
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(4-Chlorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ae)
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(4-bromophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3af)
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[1,1'-Biphenyl]-4-yl(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ag)
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(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(m-tolyl)methanone (3ah)
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(3-Fluorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ai)
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(3-Chlorophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3aj)
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(3-Bromophenyl)(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ak)
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(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(3-(trifluoromethyl)phenyl)methanone (3al)
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(3-(Nitromethyl)-2,3-dihydrobenzofuran-2-yl)(o-tolyl)methanone (3am)
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Naphthalen-2-yl(3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3an)
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(5-Methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3ba)
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(5-Methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone (3bb)
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(4-Methoxyphenyl)(5-methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3bc)
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(4-Chlorophenyl)(5-methyl-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3be)
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(5-Chloro-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3ca)
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(5-Chloro-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-chlorophenyl)methanone (3ce)
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(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3da)
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(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone (3db)
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(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-methoxyphenyl)methanone (3dc)

NGO,

£888'¢—

wmmw,w‘
tohvk
Ll Yy
LBYL'Y
wmmhf
Z8LLY

BLE8 G,
eLras”

92249
A
0996 8~
p5e5'9"
5067 L7
sere s’

L8208~
085087

Br

OMe

Fe0¢€
=001
=p00

g0
hgzT
sre

=ze'l

_JJU{)@ Lo JLJL_MJ

1.0 05 00 -05

15

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
0 (ppm)

95

0

L9Z9'Ly—

8LZ9'55—

wmhm.wh
mmmm.mh
Z560°LL

9615 LL
995p'58—

BSLOZLY,
1685EH
8eEl phl
L5T29Z1
SLLOLZL
6919227
Bmmem:\a
pe06 281"

pLz8 LG —
8Ly PIL—

LEZZ LBl —

Br

OMe

150

W 210 200

130 120 110 100 90 8 70 60 50 40 30

140

180 170 180

190

0 (ppm)

540



(5-Bromo-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-chlorophenyl)methanone (3de)

L8LITY
9e89 v
mmﬁ,q#
OLpLY
qqmnww
986L 'Y
£0LE 7
prze v

abea G,
L0686~

PLTL'9

mhmhmV
pPs0e'L

L0 _‘m,\./
09ge L=
Sser L7
ov_‘m,h‘\.

peO0 e~
6le0g”

Br

ek

\&_ Foce

0.5

0.5

0.0

1.0

1.5

95 00 B85 80 75 70 65 60 55 50 45 40 35 30 25 20

10.0

0 (ppm)

avee Ly —

0s F.wh/
mmmo.hhw
0ZZ5'LL

LP59'58—

SPOL'ZHL~
6558 CLL

5300621\
BLLL LTI
Spzz ezl
LPhO bEbf
83»%%
98v0Sel

0L5e ovl

GZES L5 —

LPOB LB —

Br

) 180

T

210 200

150

130 120 110 100 90 80 70 &0 50 40 30

140

160

170

190

0 (ppm)

S41



(6-Methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(phenyl)methanone (3ea)
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(6-Methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(p-tolyl)methanone (3eb)
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(6-Methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)(4-methoxyphenyl)methanone (3ec)
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(4-Chlorophenyl)(6-methoxy-3-(nitromethyl)-2,3-dihydrobenzofuran-2-yl)methanone (3ee)
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(4-Chlorophenyl)(3-(nitromethyl)-2,3-dihydronaphtho[2,3-b]furan-2-yl)methanone (3fe)
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3-(Nitromethyl)-3H-spiro[benzofuran-2,2'-inden]-1'(3' H)-one (5)
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(Z£)-2-benzylidene-3-(nitromethyl)-2,3-dihydrobenzofuran (6)
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