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1. General information

The UV-Vis spectra were recorded on an Ultraviolet spectrophotometer
(UV-2550). Emission spectra were performed on a Fluorescence spectrometer
(F-4600). Error limits were estimated: A (1 nm); t (£10%); ¢ (£10%). The solvents
were distilled from standard drying agents. Unless otherwise stated, commercial
reagents purchased from Alfa Aesar, Acros and Aldrich chemical companies were
used without further purification. Purification of reaction products was carried out by
flash chromatography using Qing Dao Sea Chemical Reagent silica gel (200-300
mesh). 'TH NMR spectra were recorded on a Bruker Avance III 400 (400 MHz)
spectrometer and referenced internally to the residual proton resonance in CDCI3 (8 =
7.26 ppm), or with tetramethylsilane (TMS, 6 = 0.00 ppm) as the internal standard.
Chemical shifts were reported as parts per million (ppm) in the & scale downfield from
TMS. Multiplicity is indicated as follows: s (singlet), d (doublet), t (triplet), q
(quartet), quint (quintet), m (multiplet), dd (doublet of doublet), bs (broad singlet). 1*C
NMR spectra were recorded on Bruker spectrometer with complete proton decoupling,
and chemical shifts were reported in ppm from TMS with the solvent as the internal

reference (CDCls, 6 = 77.0 ppm).
2. General procedure

(a) Synthesis of compounds 2:
o) 0

o
@ N""> 50 mol% FeCly @ NH
o
N DCE, 80 °C, air \

Cl

1 R 3 R
N-methoxy-2-(phenylethynyl)benzamide 1 (0.2 mmol), FeClz (50 mol%) were
added to a test tube, the solvent DCE was added. The mixture was stirred at 80 °C for
6 h. After the disappearance of substrate as indicated by TLC, the mixture was
filtrated, Evaporation of the solvent and purification by flash column chromatograph
provided the desired products 3.

(b) Synthesis of compounds 4:



0 0
.0
@ N ™ 50 mol% FeBrs @ NH
o
N DCE, 80 °C, air \

Br

1 R’ 4 R
N-methoxy-2-(phenylethynyl)benzamide 1 (0.2 mmol), FeBrs (50 mol%) were added
to a test tube, the solvent DCE was added. The mixture was stirred at 80 °C for 6 h.
After the disappearance of substrate as indicated by TLC, the mixture was filtrated,
Evaporation of the solvent and purification by flash column chromatograph provided

the desired products 4.

3. Characterization data
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(Z)-3-(chloro(phenyl)methylene)isoindolin-1-one (3a): Following the general
procedure, the reaction of N-methoxy-2-(phenylethynyl)benzamide (50.2 mg, 0.2
mmol), FeClz (16.2 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product
was purified by flash chromatography (PE/EA = 10/1) to give 3a 50.0 mg (98% yield)
as white solid; '"H NMR (400 MHz, CDCls) & 8.40 (s, 1H), 7.85 (d, J = 7.4 Hz, 1H),
7.53 — 7.50 (m, 5H), 7.43 — 7.39 (m, 1H), 7.30 — 7.26 (m, 1H), 6.75 (d, J = 7.7 Hz,
1H). BC{'H} NMR (100 MHz, CDCl3) & 167.3, 135.9, 135.1, 132.1, 131.7, 130.7,
130.1, 130.0, 129.2, 129.1, 123.8, 122.6, 113.5; HRMS (ESI-TOF) m/z: [M + H]"
Calcd for CisH11CINO* 256.0524; Found: 256.0526.
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(Z)-3-(chloro(phenyl)methylene)-5-methylisoindolin-1-one (3b): Following the
general procedure, the reaction of N-methoxy-4-methyl-2-(phenylethynyl)benzamide
(53.0 mg, 0.2 mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 3b 47.4
mg (88% yield) as white solid; '"H NMR (400 MHz, CDCls) § 8.51 (s, 1H), 7.72 (d, J
= 7.8 Hz, 1H), 7.54 — 7.52 (m, 2H), 7.49 — 7.48 (m, 3H), 7.20 (d, J = 7.8 Hz, 1H),
6.51 (m, 1H), 2.18 (s, 3H). 3C{'H} NMR (100 MHz, CDCls) 8 167.5, 142.8, 136.0,
135.5, 131.8, 130.3, 130.1, 129.9, 129.0, 128.2, 123.6, 123.0, 113.1, 22.1; HRMS
(ESI-TOF) m/z: [M + H]" Calcd for Ci6H13CINO* 270.0680; Found: 270.0641.
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(Z)-3-(chloro(4-chlorophenyl)methylene)-6-methylisoindolin-1-one 3o):
Following the general procedure, the reaction of

(£)-3-(chloro(4-chlorophenyl)methylene)-6-methylisoindolin-1-one  (59.8 mg, 0.2
mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The product
was purified by flash chromatography (PE/EA = 10/1) to give 3¢ 55.1 mg (91% yield)
as white solid; '"H NMR (400 MHz, CDClz) & 8.59 (s, 1H), 7.65 (m, 1H), 7.49 — 7.44
(m, 4H), 7.12 (d, J = 7.5 Hz, 1H), 6.69 (d, J = 8.1 Hz, 1H), 2.39 (s, 3H). BC{'H}
NMR (100 MHz, CDCl3) 6 167.5, 140.0, 135.8, 134.6, 133.2, 132.4, 132.3, 131.5,
131.0, 129.3, 124.1, 122.2, 111.0, 21.4; HRMS (ESI-TOF) m/z: [M + H]* Calcd for
CisH12CI:NO* 304.0290; Found: 304.0318.

O NH

\
cl

()

Cl



(Z)-3-(chloro(4-chlorophenyl)methylene)isoindolin-1-one(3d):  Following  the
general procedure, the reaction of 2-((4-chlorophenyl)ethynyl)-N-methoxybenzamide
(57.0 mg, 0.2 mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 3¢ 52.0 mg
(90% yield) as white solid;'"H NMR (400 MHz, CDCls) & 8.16 (s, 1H), 7.85 (d, J= 7.4
Hz, 1H), 7.48 — 7.42 (m, 5H), 7.35 — 7.31 (m, 1H), 6.81 (d, J = 7.9 Hz, 1H). 3C{'H}
NMR (100 MHz, CDCl3) 6 167.0, 136.1, 134.8, 134.3, 132.3, 132.1, 131.5, 130.7,
130.6, 129.5, 124.0, 122.5, 105.0; HRMS (ESI-TOF) m/z: [M + H]" Calcd for
CisH1oCI:NO* 290.0134; Found: 290.0152.
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(Z)-3-(chloro(2-chlorophenyl)methylene)isoindolin-1-one (3e): Following the
general procedure, the reaction of 2-((2-chlorophenyl)ethynyl)-N-methoxybenzamide
(57.0 mg, 0.2 mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 3e 50.9 mg
(88% yield) as white solid; 'H NMR (400 MHz, CDCls) 6 8.80 (s, 1H), 7.86 (d, J =
7.6 Hz, 1H), 7.56 (d, J = 7.7 Hz, 1H), 7.50 — 7.45 (m, 2H), 7.43 — 7.41 (m, 1H), 7.40
— 7.38 (m, 1H), 7.30 — 7.26 (m, 1H), 6.35 (d, J = 7.9 Hz, 1H). *C{'H} NMR (100
MHz, CDCls) & 167.7, 134.9, 133.5, 132.5, 131.4, 130.6, 129.4, 127.7, 123.9, 122.2,
109.6, HRMS (ESI-TOF) m/zz [M + H]"* Caled for CisHioCLLNO*
290.0134; Found: 290.0173.
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(Z£)-3-(chloro(3-fluorophenyl)methylene)isoindolin-1-one  (3f): Following the
general procedure, the reaction of 2-((3-fluorophenyl)ethynyl)-N-methoxybenzamide
(53.8 mg, 0.2 mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 3f 44.8 mg
(82% yield) as white solid; '"H NMR (400 MHz, CDCI3) 6 8.83 (s, 1H), 7.86 (d, J =
7.6 Hz, 1H), 7.49 — 7.41 (m, 2H), 7.34 — 7.29 (m, 2H), 7.27 — 7.23 (m, 1H), 7.22 —
7.18 (m, 1H), 6.78 (d, J = 7.9 Hz, 1H). *C{'H} NMR (100 MHz, CDCls) & 167.6,
163.5 (Jcr = 247 Hz), 137.9 (Jcr = 9 Hz), 134.8, 132.4, 132.3, 130.8 (Jcr = 8 Hz),
129.5, 126.0, 124.0, 122.5, 117.2 (Jcr = 14 Hz), 117.1 (Jcr = 13 Hz), 111.7, 105.0;
HRMS  (ESI-TOF) m/zz [M + H]" Caled for CisHioCIFNO*
274.0429; Found: 274.0461.

O NH

~

(Z)-3-(chloro(o-tolyl)methylene)isoindolin-1-one (3g): Following the general
procedure, the reaction of N-methoxy-2-(o-tolylethynyl)benzamide (53.0 mg, 0.2
mmol), FeCl3 (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The product
was purified by flash chromatography (PE/EA = 10/1) to give 3g 45.7 mg (85% yield)
as white solid; '"H NMR (400 MHz, CDCls) & 8.38 (s, 1H), 7.85 (d, J = 7.6 Hz, 1H),
7.44 —7.29 (m, 6H), 7.27 — 7.23 (m, 1H), 2.31 (s, 3H). *C{'H} NMR (100 MHz,
CDCl) o 167.4, 138.0, 135.1, 135.0, 132.4, 132.2, 130.9, 130.5, 130.2, 129.1, 126.8,
123.8, 122.2, 112.4, 105.0, 19.3; HRMS (ESI-TOF) m/z: [M + H]" Calcd for
CisH13CINO™* 270.0680; Found: 270.0662.
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(Z)-3-(chloro(thiophen-2-yl)methylene)isoindolin-1-one  (3h): Following the
general procedure, the reaction of N-methoxy-2-(thiophen-2-ylethynyl)benzamide
(51.4 mg, 0.2 mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 3h 32.4
mg (62% yield) as white solid; '"H NMR (400 MHz, CDCls) & 8.28 — 8.26 (m, 1H),
7.70 —7.67 (m, 1H), 7.59 (d, J = 3.6 Hz, 1H), 7.48 — 7.42 (m, 2H), 7.39 (d, J = 5.0 Hz,
1H), 7.11 — 7.09 (m, 1H), 6.77 (m, 1H). 3C{'H} NMR (100 MHz, CDCls) & 161.7,
149.5, 137.4, 135.7, 134.9, 129.8, 128.1, 128.0, 127.4, 126.2, 125.7, 120.3, 100.8;
HRMS  (ESI-TOF) m/zz [M + H]" Caled for Ci3HoCINOS*
262.0088; Found: 262.0077.
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(Z)-3-(chloro(cyclohex-1-en-1-yl)methylene)isoindolin-1-one (3i): Following the
general procedure, the reaction of
2-(cyclohex-2-en-1-ylethynyl)-N-methoxybenzamide (51.0 mg, 0.2 mmol), FeCls
(16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The product was purified by
flash chromatography (PE/EA = 10/1) to give 3i 36.3 mg (70% yield) as white solid;
'"H NMR (400 MHz, CDCl3) 8 7.94 (s, 1H), 7.86 (d, /= 7.3 Hz, 1H), 7.78 (d, J= 7.7
Hz, 1H), 7.54 — 7.44 (m, 2H), 6.14 (m, 1H), 2.31 (s, 2H), 2.25 — 2.24 (m, 2H), 1.84 —
1.74 (m, 4H). BC{'H} NMR (100 MHz, CDCl3) 8 166.9, 135.6, 133.5, 133.5, 132.2,
130.7, 129.9, 128.9, 123.8, 122.6, 117.9, 26.7, 25.7, 22.4, 21.7; HRMS (ESI-TOF)
m/z: [M + H]" Caled for C1sHisCINO* 260.0837; Found: 260.0847.
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(Z)-3-(chloro(cyclopropyl)methylene)isoindolin-1-one (3j): Following the general
procedure, the reaction of 2-(cyclopropylethynyl)-N-methoxybenzamide (43.0 mg, 0.2
mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The product
was purified by flash chromatography (PE/EA = 10/1) to give 3j 40.3 mg (92% yield)
as white solid; '"H NMR (400 MHz, CDCls) & 8.22 (s, 1H), 7.93 (d, J = 7.8 Hz, 1H),
7.88 (d, J=7.5Hz, 1H) 7.62 — 7.58 (m, 1H), 7.50 — 7.47 (m, 1H), 2.27 — 2.23 (m, 1H),
1.09 — 1.06 (m, 2H), 1.01 — 1.00 (m, 2H). 3C{'H} NMR (100 MHz, CDCl;) & 166.8,
134.9, 132.3, 131.7, 130.8, 128.8, 124.1, 123.2, 119.4, 14.8, 8.9; HRMS (ESI-TOF)
m/z: [M + H]* Caled for C12H11CINO™ 220.0524; Found: 220.0481.
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(Z)-3-(1-chloropentylidene)isoindolin-1-one (3k): Following the general procedure,
the reaction of 2-(hex-1-yn-1-yl)-N-methoxybenzamide (46.2 mg, 0.2 mmol), FeCls
(16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The product was purified by
flash chromatography (PE/EA = 10/1) to give 3k 40.9 mg (87% yield) as white solid;
'"H NMR (400 MHz, CDCl5) & 8.18 (s, 1H), 7.89 (d, /= 7.6 Hz, 1H), 7.71 (d, J= 7.9
Hz, 1H), 7.62 — 7.58 (m, 1H), 7.50 — 7.46 (m, 1H), 2.91 — 2.87 (m, 2H), 1.76 — 1.68
(m, 2H), 1.50 — 1.41 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H). *C{'H} NMR (100 MHz,
CDCl3) & 166.7, 134.9, 132.4, 131.0, 130.5, 128.8, 124.2, 122.5, 119.0, 34.7, 30.0,
22.1, 13.9; HRMS (ESI-TOF) m/zz [M + H]* Caled for Ci3HisCINO*
236.0837; Found: 236.0861.
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(£)-3-(|1,1'-biphenyl]-4-ylchloromethylene)isoindolin-1-one (31): Following the
general procedure, the reaction of
2-([1,1'-biphenyl]-4-ylethynyl)-N-methoxybenzamide (65.4 mg, 0.2 mmol), FeCls
(16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The product was purified by
flash chromatography (PE/EA = 8/1) to give 31 60.9 mg (92% yield) as white solid;
'"H NMR (400 MHz, CDCIls) 6 8.36 (s, 1H), 7.87 (d, J = 7.6 Hz, 1H), 7.73 (d, /= 8.1
Hz, 2H), 7.68 (d, J = 7.2 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H), 7.52 — 7.48 (m, 2H), 7.45
— 7.39 (m, 2H), 7.34 — 7.30 (m, 1H), 6.94 (d, J = 7.9 Hz, 1H). BC{'H} NMR (100
MHz, CDCls) 8 167.2, 142.7, 139.9, 135.1, 134.7, 132.2, 131.7, 130.7, 130.6, 129.3,
129.0, 128.0, 127.6, 127.1, 123,9, 122.7, 113.4; HRMS (ESI-TOF) m/z: [M + H]"
Calcd for C21HisCINO* 332.00837; Found: 332.0864.
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(Z)-5-(chloro(o-tolyl)methylene)pyrrolidin-2-one (3m): Following the general
procedure, the reaction of N-methoxy-5-(o-tolyl)pent-4-ynamide (43.4 mg, 0.2 mmol),
FeCls (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The product was
purified by flash chromatography (PE/EA = 10/1) to give 3m 30.9 mg (70% yield) as
white solid; '"H NMR (400 MHz, CDCl3) & 7.75 (s, 1H), 7.22 — 7.17 (m, 2H), 2.57 (s,
3H), 2.29 — 2.27 (m, 4H). BC{'H} NMR (100 MHz, CDCI3) & 176.5, 137.9, 137.6,



136.2, 130.5, 130.1, 129.1, 126.2, 91.4, 30.7, 24.4, 19.4; HRMS (ESI-TOF) m/z: [M +
H]" Calcd for C12H13CINO™ 222.0680; Found: 222.0671.

(£)-3-(1-chloro-2-(((8R,9S5,13S,145)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-cyclopenta|a]phenanthren-3-yl)oxy)ethylidene)isoindolin-1-one
(3n): Following the general procedure, the reaction of
N-methoxy-2-(3-(((8R,95,13S,14S5)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-dec
ahydro-6H-cyclopenta[a]phenanthren-3-yl)oxy)prop-1-yn-1-yl)benzamide (91.4 mg,
0.2 mmol), FeClz (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The
product was purified by flash chromatography (PE/EA = 5/1) to give 3n 66.4 mg
(72% yield) as white solid; 'H NMR (400 MHz, CDCls) 6 8.42 (s, 1H), 7.84 (d, J =
7.4 Hz, 1H), 7.42 — 7.38 (m, 2H), 7.33 — 7.28 (m, 3H), 6.92 (d, J = 7.8 Hz, 1H), 2.95
(d, J = 4.7 Hz, 2H), 2.56 — 2.37 (m, 3H), 2.21 — 1.99 (m, 4H), 1.70 — 1.49 (m, 6H),
1.32 — 1.24 (m, 2H), 0.95 (s, 3H). 3C{'H} NMR (100 MHz, CDCls) & 220.6, 167.2,
141.9, 137.4, 135.2, 133.3, 132.0, 131.4, 130.7, 130.4, 129.1, 127.3, 126.0, 123.8,
122.6, 114.0, 50.5, 48.0, 44.5, 37.9, 35.8, 31.5, 30.1, 29.2, 26.4, 25.6, 21.6, 13.9;
HRMS  (ESI-TOF) m/zz [M + H]* Caled for  CxH2CINOs*
462.1830; Found: 462.1862.



(2)-3-(1-chloro-2-(((3S,85,98,10R,13R,14S5,17R)-10,13-dimethyl-17-((R)-6-methyl
heptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta|a]
phenanthren-3-yl)oxy)ethylidene)isoindolin-1-one (30): Following the general
procedure, the reaction of
N-methoxy-2-(3-(((8R,95,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-dec
ahydro-6 H-cyclopenta[a]phenanthren-3-yl)oxy)prop-1-yn-1-yl)benzamide (91.4 mg,
0.2 mmol), FeClz (16.2 mg, 50 mol%) in DCE was stirred at 80 °C for 6 h. The
product was purified by flash chromatography (PE/EA = 5/1) to give 30 80.8 mg
(70% yield) as white solid; "H NMR (400 MHz, CDCI3) 6 9.30 (s, 1H), 8.36 — 8.20 (m,
1H), 7.88 — 7.78 (m, 2H), 7.64 — 7.60 (m, 1H), 7.53 — 7.49 (m, 1H), 5.34 (s, 1H), 4.68
(s, 1H), 3.38 (s, 1H), 2.43 — 2.29 (m, 8.6 Hz, 2H), 2.00 — 1.94 (m, 2H), 1.88 — 1.80 (m,
2H), 1.58 — 1.41 (m, 6H), 1.32 — 1.24 (m, 6H), 1.10 — 1.05 (m, 6H), 1.15 — 1.03 (m,
6H), 0.99 (s, 6H), 0.90 — 0.89 (m, 4H), 0.86 — 0.84 (m, 6H), 0.66 (s, 3H). 3C{'H}
NMR (100 MHz, CDClz) 6 167.1, 140.4, 140.0, 134.4, 132.7, 132.3, 129.5, 124.2,
123.4, 122.0, 113.2, 78.9, 67.9, 56.7, 56.1, 50.1, 42.3, 39.7, 39.5, 39.0, 37.2, 36.8,
36.2,35.8,31.9,31.8, 28.2, 28.0, 24.3, 23.8, 22.8, 22.6, 21.1, 19.4, 18.7, 11.8; HRMS
(ESI-TOF) m/z: [M + H]" Calcd for C37Hs3CINO2" 578.3759; Found: 578.3788.
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(Z)-3-(bromo(phenyl)methylene)isoindolin-1-one (4a): Following the general
procedure, the reaction of N-methoxy-2-(phenylethynyl)benzamide (50.2 mg, 0.2



mmol), FeBr; (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product
was purified by flash chromatography (PE/EA = 10/1) to give 4a 52.8 mg (88% yield)
as white solid; '"H NMR (400 MHz, DMSO-ds) § 10.59 (s, 1H), 7.70 (d, J = 7.5 Hz,
1H), 7.50 — 7.42 (m, 6H), 7.33 — 7.29 (m, 1H), 6.39 (d, /= 7.9 Hz, 1H); BC{'H}NMR
(100 MHz, DMSO-ds) 6 167.7, 138.5, 135.4, 134.8, 132.6, 131.2, 130.4, 130.2, 129.9,
129.7, 123.6, 122.7, 102.5; HRMS (ESI-TOF) m/z: [M + H]+ Calcd for
CI5H11BrNO 300.0019; Found: 300.0036.
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(Z£)-3-(bromo(phenyl)methylene)-5-methylisoindolin-1-one (4b): Following the

Br

general procedure, the reaction of N-methoxy-4-methyl-2-(phenylethynyl)benzamide
(53.1 mg, 0.2 mmol), FeBr3 (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 4b 52.7
mg (84% yield) as white solid; '"H NMR (400 MHz, DMSO-ds) & 10.48 (s, 1H), 7.58
(d, J=17.8 Hz, 1H), 7.53 — 7.46 (m, SH), 7.27 (d, J = 7.8 Hz, 1H), 6.14 (m, 1H), 2.06
(s, 3H); BC{'H}NMR (100 MHz, DMSO-des) & 167.7, 142.6, 138.6, 135.9, 134.8,
130.7, 130.4, 130.2, 129.7, 128.9, 123.4, 123.1, 102.1, 22.0; HRMS (ESI-TOF) m/z:
[M + H]" Calcd for Ci6H12NONaBr 336.0005; Found: 336.0000.
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(Z)-3-(bromo(4-chlorophenyl)methylene)-6-methylisoindolin-1-one (4¢):
Following the general procedure, the reaction of

2-((4-chlorophenyl)ethynyl)-N-methoxy-5-methylbenzamide (60.0 mg, 0.2 mmol),



FeBr3 (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product was
purified by flash chromatography (PE/EA = 10/1) to give 4¢ 53.7 mg (77% yield) as
white solid; "H NMR (400 MHz, DMSO-ds) 6 10.54 (s, 1H), 7.55 (d, J = 8.3 Hz, 2H),
7.50 — 7.48 (m, 3H), 7.17 (d, J = 8.1 Hz, 1H), 6.37 (d, J = 8.1 Hz, 1H), 2.29 (s, 3H);
BC{'H}NMR (100 MHz, DMSO-ds) 5 167.8, 140.2, 137.5, 135.3, 134.8, 133.7, 132.9,
132.4, 131.5, 129.8, 123.7, 122.5, 99.8, 21.4; HRMS (ESI-TOF) m/z: [M + H]"

Calcd for CisH11NONaClIBr 369.9604; Found: 369.9610.
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(Z)-3-(bromo(4-chlorophenyl)methylene)isoindolin-1-one (4d): Following the
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Cl

general procedure, the reaction of 2-((4-chlorophenyl)ethynyl)-N-methoxybenzamide
(57.1 mg, 0.2 mmol), FeBr3 (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 4d 50.8
mg (76% yield) as white solid; 'H NMR (400 MHz, DMSO-ds) & 10.68 (s, 1H), 7.70
(d, J= 7.4 Hz, 1H), 7.58 — 7.51 (m, 4H), 7.50 — 7.45 (m, 1H), 7.40 — 7.37 (m, 1H),
6.48 (d, J= 7.8 Hz, 1H); BC{'H}NMR (100 MHz, DMSO-ds) & 167.7, 137.4, 135.3,
135.2, 134.8, 132.9, 132.4, 131.2, 130.1, 129.9, 123.7, 122.7, 100.8; HRMS
(ESI-TOF) m/z: [M + H]" Calcd for C1sHoNONaClBr 355.9453; Found: 355.9454.
0O

NH

\

Br

(Z£)-3-(bromo(cyclopropyl)methylene)isoindolin-1-one (4e): Following the general
procedure, the reaction of 2-(cyclopropylethynyl)-N-methoxybenzamide (43.1 mg, 0.2
mmol), FeBr; (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product
was purified by flash chromatography (PE/EA = 10/1) to give 4e 41.2 mg (78% yield)
as white solid; '"H NMR (400 MHz, DMSO-ds) § 10.25 (s, 1H), 8.11 (d, J = 7.9 Hz,



1H), 7.75 — 7.72 (m, 1H), 7.70 — 7.66 (m, 1H), 7.59 — 7.54 (m, 1H), 2.38 — 2.34 (m,
1H), 1.16 — 1.11 (m, 2H), 0.82 — 0.78 (m, 2H); *C{'H}NMR (100 MHz, DMSO-de) &
167.2, 135.1, 135.0, 133.0, 131.3, 129.6, 124.4, 123.7, 112.1, 16.9, 11.5; HRMS
(ESI-TOF) m/z: [M + H]* Calcd for C12HioNONaBr 285.9843; Found: 285.9843.
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(£)-3-(|1,1'-biphenyl]-4-ylbromomethylene)isoindolin-1-one (4f): Following the
general procedure, the reaction of
2-([1,1'-biphenyl]-4-ylethynyl)-N-methoxybenzamide (65.5 mg, 0.2 mmol), FeBr;
(29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product was purified by
flash chromatography (PE/EA = 10/1) to give 4f 57.1 mg (76% yield) as yellow solid;
"H NMR (400 MHz, DMSO-ds) 4 10.67 (s, 1H), 7.81 (d, J = 8.0 Hz, 2H), 7.75 (d, J =
7.8 Hz, 2H), 7.71 (d, J = 7.5 Hz, 1H), 7.57 (d, J = 8.0 Hz, 2H), 7.50 — 7.44 (m, 3H),
7.40 — 7.33 (m, 2H), 6.60 (d, J = 7.9 Hz, 1H); *C{'H}NMR (100 MHz, DMSO-dj) &
167.7, 141.6, 139.4, 137.5, 135.4, 134.9, 132.8, 131.2, 131.1, 130.0, 129.5, 128.5,
127.8, 127.2, 123.6, 122.8, 102.3; HRMS (ESI-TOF) m/z: [M + H]" Calcd for
C21H1sNONaBr 398.0147; Found: 398.0156.

O NH

\
I Br
(Z)-3-(bromo(phenyl)methylene)-6-methylisoindolin-1-one (4g): Following the
general procedure, the reaction of N-methoxy-5-methyl-2-(phenylethynyl)benzamide
(53.1 mg, 0.2 mmol), FeBr3 (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h.



The product was purified by flash chromatography (PE/EA = 10/1) to give 4g 52.1
mg (83% yield) as white solid; '"H NMR (400 MHz, DMSO-ds) 6 10.57 (s, 1H), 7.50
— 7.47 (m, 6H), 7.14 (d, J = 8.2 Hz, 1H), 6.27 (d, J = 8.2 Hz, 1H), 2.29 (s, 3H);
BC{'H}NMR (100 MHz, DMSO-ds) & 167.8, 140.1, 138.6, 134.8, 133.5, 133.0, 131.5,
130.4, 130.2, 129.7, 123.7, 122.5, 101.5, 21.3; HRMS (ESI-TOF) m/z: [M + H]"
Calcd for Ci6Hi2NONaBr  335.9999; Found: 336.0000.
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(Z)-6-bromo-3-(bromo(phenyl)methylene)isoindolin-1-one (4h): Following the
general procedure, the reaction of 5-bromo-N-methoxy-2-(phenylethynyl)benzamide
(66.0 mg, 0.2 mmol), FeBr3 (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 4h 59.1
mg (78% yield) as white solid; 'H NMR (400 MHz, DMSO-ds) 6 10.68 (s, 1H), 7.75
—7.69 (m, 3H), 7.51 — 7.46 ( m, 3H), 7.43 — 7.39 (m, 1H), 6.51 (d, J = 7.8 Hz, 1H);
BC{'H}NMR (100 MHz, DMSO-ds) 8 167.7, 137.8, 135.3, 135.2, 132.9, 132.8, 132.6,
131.2, 130.1, 123.7, 123.6, 122.7, 100.9;HRMS (ESI-TOF) m/z: [M + H]" Calcd for
C1sHoNONaBr2 399.8940; Found: 399.8949.
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(Z)-3-(bromo(phenyl)methylene)-6-chloroisoindolin-1-one (4i): Following the
general procedure, the reaction of 5-chloro-N-methoxy-2-(phenylethynyl)benzamide
(57.1 mg, 0.2 mmol), FeBr3 (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 4i 52.8 mg
(79% vyield) as white solid; '"H NMR (400 MHz, DMSO-ds) 8 10.85 (s, 1H), 7.73 (s,



1H), 7.52 (m, 6H), 7.45 (d, J = 8.6 Hz, 1H), 6.37 (d, J = 8.7 Hz, 1H); BC{'H}NMR
(100 MHz, DMSO-ds) 6 166.4, 138.2, 134.6, 134.0, 134.0, 133.1, 132.7, 130.4, 130.3,
129.8, 124.4, 123.4, 103.6;HRMS (ESI-TOF) m/z: [M + H]* Caled for
Ci1sHoNONaClBr 355.9445; Found: 355.9454.
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(Z)-3-(bromo(4-bromophenyl)methylene)isoindolin-1-one (4j): Following the

Br

Br

general procedure, the reaction of 2-((4-bromophenyl)ethynyl)-N-methoxybenzamide
(66.0 mg, 0.2 mmol), FeBr3 (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h.
The product was purified by flash chromatography (PE/EA = 10/1) to give 4j 57.6 mg
(76% yield) as white solid; 'H NMR (400 MHz, DMSO-ds) & 10.68 (s, 1H), 7.74 —
7.71 (m, 3H), 7.51 — 7.46 (m, 3H), 7.44 — 7.40 (m, 1H), 6.51 (d, J = 7.8 Hz, 1H);
BC{'H}NMR (100 MHz, DMSO-ds) 8 167.7, 137.7, 135.3, 135.2, 132.9, 132.8, 132.6,
131.2, 130.1, 123.7, 123.6, 122.7, 100.9; HRMS (ESI-TOF) m/z: [M + H]" Caled for Cis

HyNONaBr;399.8942; Found: 399.8949.
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(Z)-3-(bromo(p-tolyl)methylene)isoindolin-1-one (4k): Following the general
procedure, the reaction of N-methoxy-2-(p-tolylethynyl)benzamide (53.1 mg, 0.2
mmol), FeBr3; (29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product

was purified by flash chromatography (PE/EA = 10/1) to give 4k 52.7 mg (84% yield)
as white solid; '"H NMR (400 MHz, DMSO-ds) 8 10.55 (s, 1H), 7.56 (d, J = 2.1 Hz,



1H), 7.55 — 7.54 (m, 1H), 7.51 — 7.48 (m, 4H), 7.17 (dd, J = 8.1, 1.0 Hz, 1H), 6.37 (d,
J = 8.1 Hz, 1H), 2.29 (s, 3H); *C{'H}NMR (100 MHz, DMSO-ds) & 167.7, 139.9,
135.6, 135.5, 134.6, 132.7, 1312, 1303, 130.3, 129.9, 123.6, 122.7, 103.0,
21.5HRMS (ESI-TOF) m/zz [M + H]* Caled for CieH;2NONaBr
336.0002; Found:336.0000.
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(Z£)-3-(bromo(4-methoxyphenyl)methylene)isoindolin-1-one (41): Following the
general procedure, the reaction of
N-methoxy-2-((4-methoxyphenyl)ethynyl)benzamide (56.2 mg, 0.2 mmol), FeBr3
(29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product was purified by
flash chromatography (PE/EA = 10/1) to give 41 52.8 mg (80% yield) as white solid;
'"H NMR (400 MHz, DMSO-ds) & 10.59 (s, 1H), 7.70 (d, J = 7.5 Hz, 1H), 7.47 — 7.35
(m, 4H), 7.06 — 7.04 (m, 2H), 6.51 (d, J = 7.9 Hz, 1H), 3.81 (s, 3H); *C{'H}NMR
(100 MHz, DMSO-ds) 6 167.7, 160.5, 135.6, 134.5, 132.7, 131.9, 131.2, 130.5, 129.8,
123.6, 122.7, 115.1, 103.2, 55.8;HRMS (ESI-TOF) m/z: [M + H]" Calcd for
Ci6H12NO2NaBr 351.9945; Found: 351.9949.
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(£)-3-(1-bromo-2,2-dimethylpropylidene)isoindolin-1-one (4m): Following the
general procedure, the reaction of
2-(3,3-dimethylbut-1-yn-1-yl)-N-methoxybenzamide (46.2 mg, 0.2 mmol), FeBr;
(29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product was purified by
flash chromatography (PE/EA = 10/1) to give 4m 56.0 mg (82% yield) as white solid;



'H NMR (400 MHz, DMSO-ds) & 9.89 (s, 1H), 8.03 (d, J = 8.1 Hz, 1H), 7.75 — 7.70
(m, 2H), 7.59 — 7.56 (m, 1H), 1.49 (s, 9H); *C{'H}NMR (100 MHz, DMSO-ds) &
166.6, 134.0, 133.6, 132.5, 132.4, 129.4, 127.3, 123.9, 123.2, 37.6, 31.8;HRMS
(ESI-TOF) m/z: [M + H]* Calcd for C13H1sNONaBr 302.0153; Found: 302.0156.

Br
O N\ NH
oo

(Z)-1-(bromo(phenyl)methylene)-1,2-dihydro-3H-benzo|e]isoindol-3-one (4n):
Following the general procedure, the reaction of
N-methoxy-1-(phenylethynyl)-2-naphthamide (60.2 mg, 0.2 mmol), FeBr; (29.6 mg,
50 mol %) in DCE was stirred at 80 °C for 6 h. The product was purified by flash
chromatography (PE/EA = 10/1) to give 4n 39.2 mg (56% yield) as yellow solid; 'H
NMR (400 MHz, DMSO-ds) 6 10.40 (s, 1H), 8.09 (d, /= 8.3 Hz, 1H), 7.94 (d,/J=8.3
Hz, 1H), 7.74 (d, J = 8.3 Hz, 1H), 7.44 — 7.33 (m, 6H), 6.87 — 6.83 (m, 1H), 6.74 (d, J
= 8.7 Hz, 1H); C{'H}NMR (100 MHz, DMSO-ds) & 167.8, 140.2, 136.5, 136.4,
133.3, 132.7, 131.4, 131.3, 130.1, 129.7, 129.6, 127.5, 126.7, 126.1, 126.0, 119.5,
107.7;HRMS  (ESI-TOF) m/zz [M + HJ]" Caled for Ci9Hi2NONaBr
371.9996; Found: 372.0000.

(Z)-4-(bromo(phenyl)methylene)-4,5-dihydro-6H-thieno[2,3-c]pyrrol-6-one (40):
Following the general procedure, the reaction of
N-methoxy-3-(phenylethynyl)thiophene-2-carboxamide (51.4 mg, 0.2 mmol), FeBr3
(29.6 mg, 50 mol %) in DCE was stirred at 80 °C for 6 h. The product was purified by
flash chromatography (PE/EA = 10/1) to give 40 46.5 mg (76% yield) as white solid,
'"H NMR (400 MHz, DMSO-ds) 8 10.45 (s, 1H), 7.79 — 7.77 (m, 1H), 7.49 (m, 5H),



6.00 — 5.98 (m, 1H); “C{'H}NMR (100 MHz, DMSO-ds) & 163.2, 146.5, 138.1,
137.3, 135.2, 133.2, 130.4, 130.2, 129.3, 121.0, 103.4;HRMS (ESI-TOF) m/z: [M +
H]* Caled for C13HsNONaSBr 327.9404; Found: 327.9408.

SO

phenyl(2-phenylaziridin-1-yl)methanone (6, Scheme 3): Following the general
procedure, the reaction of N-methoxybenzamide (30.0 mg, 0.2 mmol), styrene (0.14
ml, 0.12 mmol), FeCl; (16.2 mg, 50 mol%) in DCE was stirred at 130 °C under
nitrogen condition refluxed for 8 h. The product was purified by flash
chromatography (PE/EA = 8/1) to give product 6 32.1 mg (72% yield) as yellow
liquid; '"H NMR (400 MHz, CDCI3) & 8.04 (dd, J = 8.4, 1.3 Hz, 2H), 7.50 (m, 1H),
7.45 (m, 3H), 7.37 (m, 4H), 5.66 (m, 1H), 4.49 (dd, J = 14.8, 10.2 Hz, 1H), 4.00 (dd, J
= 14.8, 7.9 Hz, 1H); BC{'H} NMR (100 MHz, CDCIl;) 8 164.0, 141.1, 131.4, 128.8,
128.4, 128.3, 128.3, 127.6, 125.7, 81.0, 29.7; HRMS (ESI-TOF) m/z: [M + H]" Calcd
for C1sH14NO" 224.1070; Found: 224.1098.
0O

N

3-methyl-1H-isoindol-1-one (8, Scheme 3): Following the general procedure, the
reaction of 2-ethyl-N-methoxybenzamide (36.0 mg, 0.2 mmol), FeClz (16.2 mg, 50
mol%) in DCE was stirred at 130 °C under nitrogen condition refluxed for 8 h. The
product was purified by flash chromatography (PE/EA = 10/1) to give product 8 13.1
mg (45% yield) as white solid; "H NMR (400 MHz, CDCl3) & 7.94 (d, J = 7.7 Hz, 1H),
7.83 — 7.80 (m, 1H), 7.73 — 7.68 (m, 1H), 7.67 — 7.63 (m, 1H), 2.69 (s, 3H); 3C{'H}
NMR (100 MHz, CDCl3) & 196.1, 139.8, 135.3, 132.6, 132.5, 129.9, 118.1, 111.0,
27.8;HRMS  (ESI-TOF) m/zz [M + H]" Caled for CoHsNO*
146.0600; Found: 146.0626.



checkCIF/PLATON report

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

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

No syntax errors found. [CIF dictionary]  [Interpreting this report]

Datablock: 20180425-1

Bond precision: C-C = 0.0030 A Wavelength=0.71073

Cell: a=5.2298(4) b=20.4052(11) c=11.804 (1)
alpha=90 beta=102.895(8) gamma=90

Temperature: 298 K
Calculated Reported

Volume 1227.90(16) 1227.90(16)

Space group P 21/c P12l/c1

Hall group -P 2ybc -P 2ybc

Moiety formula C15 H10 C1 N O C1l5 H10 C1 N O

Sum formula Cl5 H10 C1 N O C15 H10 C1 N O

Mr 255.69 255.69

Dx,g cm-3 1.383 1.383

Z 4 4

Mu (mm-1) 0.296 0.296

F000 528.0 528.0

F000’ 528.79

h, k, lmax 6,24,14 6,24,13

Nref 2160 1943

Tmin, Tmax 0.945,0.965 0.969,1.000

Tmin’ 0.943

Correction method= # Reported T Limits: Tmin=0.969 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0.900 Theta (max)= 24.998
R(reflections)= 0.0377( 1577) wR2 (reflections)= 0.0937( 1943)
S =1.031 Npar= 163

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



@ Alert level G

Number of Unrefined Donor-H AtOmMS .........oo... 1 Report
Alternate Setting for Input Space Group P21/c P21/n Note

0 ALERT level A = Most likely a serious problem - resolve or explain

0 ALERT level B = A potentially serious problem, consider carefully

0 ALERT level C = Check. Ensure it is not caused by an omission or oversight

2 ALERT level G = General information/check it is not something unexpected

0 ALERT type 1 CIF construction/syntax error, inconsistent or missing data

0 ALERT type 2 Indicator that the structure model may be wrong or deficient

0 ALERT type 3 Indicator that the structure quality may be low

1 ALERT type 4 Improvement, methodology, query or suggestion

1 ALERT type 5 Informative message, check

It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the
minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement
strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more
serious problems it may be necessary to carry out additional measurements or structure
refinements. However, the purpose of your study may justify the reported deviations and the more
serious of these should normally be commented upon in the discussion or experimental section of a
paper or in the "special_details" fields of the CIF. checkCIF was carefully designed to identify
outliers and unusual parameters, but every test has its limitations and alerts that are not important
in a particular case may appear. Conversely, the absence of alerts does not guarantee there are no
aspects of the results needing attention. It is up to the individual to critically assess their own
results and, if necessary, seek expert advice.

Publication of your CIF in IUCr journals

A basic structural check has been run on your CIF. These basic checks will be run on all CIFs
submitted for publication in IUCr journals (Acta Crystallographica, Journal of Applied
Crystallography, Journal of Synchrotron Radiation); however, if you intend to submit to Acta
Crystallographica Section C or E or IUCrData, you should make sure that [full publication checks|
are run on the final version of your CIF prior to submission.

Publication of your CIF in other journals

Please refer to the Notes for Authors of the relevant journal for any special instructions relating to
CIF submission.

PLATON version of 22/12/2019; check.def file version of 13/12/2019
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