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1. General Information

All reactions were carried out in oven dried two-chamber under argon atmosphere glovebox
(Vigor, SGI800-750TS-F). All of 1,5-dienes were prepared as reported in the reference.™ And
diazonium salts were freshly prepared according to the literature.! Dry N-Methyl-2-pyrrolidone
(NMP) was purchased from J& K Scientific. All reactions were using undistilled solvent, without
the need of precautions to exclude air and moisture. *H, *°F, *C NMR spectra were recorded in
DMSO-dg on Bruker Avance 400 MHz or 600 MHz spectrometers. High-resolution mass
spectrometric measurements were provided by the College of Chemistry, Sichuan University. The
molecular ion [M+H]", [M+Na]" are given in m/z units. Column chromatography was generally
performed on silica gel (300-400 mesh) and reactions were monitored by thin layer
chromatography (TLC) using UV light to visualize the course of the reactions.

2. General Procedure for the Synthesis of Compounds 3
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In an argon fulfilled glovebox, perbromothiophene 1,1-dioxide (0.8 mmol),
1-methyl-4-vinylbenzene (0.81 mmol), were added into chamber A with a magnetic stirring bar,
followed by addition of tetradecane (1.0 mL). 1,5-dienes 1 (0.2 mmol), diazonium salts 2 (0.44
mmol) were added into chamber B with a magnetic stirring bar. Then solvent (NMP, 1.0 mL) was
added rapidly by syringe. The two-chamber was sealed and removed out of the glovebox. The
chamber A was allowed to stir at 100 °C using heating mantle with 600-800 rpm stirring speed for
10 min. After, the chamber B was allowed to stir at room temperature using heating mantle with
600-800 rpm stirring speed for 24 h. Upon completion, the reaction mixture was added water (50
mL), extracted with ethyl acetate (30 mL>3), dried over anhydrous Na,SO, and concentrated
under reduced pressure. The residue was purified by flash silica gel column chromatography using
petroleum ether/ethyl acetate as eluent to afford pure products 3.



3. The Procedure for the 1 mmol Scale Reaction

Chamber A: Br -
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In an argon fulfilled glovebox, perbromothiophene 1,1-dioxide (4 mmol),
1-methyl-4-vinylbenzene (4.05 mmol), were added into chamber A with a magnetic stirring bar,
followed by addition of tetradecane (2.0 mL). 1,5-dienes 1a (1.0 mmol), diazonium salts 2a (2.2
mmol) were added into chamber B with a magnetic stirring bar. Then solvent (NMP, 2.0 mL) was
added rapidly by syringe. The two-chamber was sealed and removed out of the glovebox. The
chamber A was allowed to stir at 100 °C using heating mantle with 600-800 rpm stirring speed for
10 min. After, the chamber B was allowed to stir at room temperature using heating mantle with
600-800 rpm stirring speed for 24 h. Upon completion, the reaction mixture was added water (50
mL), extracted with ethyl acetate (30 mL>3), dried over anhydrous Na,SO, and concentrated
under reduced pressure. The residue was purified by flash silica gel column chromatography using
petroleum ether/ethyl acetate (3:1) as eluent to afford pure products 3a (356 mg, yield: 93%).

4. Characterization Data of All Compounds 3

1-acetyl-3-methyl-5-phenyl-3-(tosylmethyl)-1,3-dihydro-2H-
pyrrol-2-one (3a) Prepared by general procedure; isolated as a
yellow solid using petroleum/ethyl acetate (3:1) as eluent (67
mg, 87%). "H NMR (400 MHz, DMSO-dg) & 7.67 (d, J = 8.2 Hz,
2H), 7.39 (d, J = 8.0 Hz, 2H), 7.36 — 7.34 (m, 3H), 7.14 - 7.11
(m, 2H), 5.35 (s, 1H), 4.05 (d, J = 12.0 Hz, 1H), 3.73 (d, J = 16.0 Hz, 1H), 2.43 (s, 3H), 2.41 (s,
3H), 1.29 (s, 3H). *C NMR (101 MHz, DMSO-dg) & 179.87, 169.24, 145.00, 141.80, 137.10,
133.23, 130.21, 128.45, 128.26, 128.15, 126.75, 116.66, 61.24, 47.93, 26.06, 24.13, 21.53.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for C,;Hx;NNaO,S* 406.1083; found: 406.1079.
1-acetyl-3-methyl-5-phenyl-3-((m-tolylsulfonyl)methyl)-1,3-dihyd
ro-2H-pyrrol-2-one (3b) Prepared by general procedure; isolated as
a yellow solid using petroleum/ethyl acetate (3:1) as eluent (71 mg,
93%). 'H NMR (400 MHz, DMSO-dg) & 7.60 (d, J = 7.7 Hz, 1H),
7.55 — 7.53 (m, 2H), 7.48 (t, J = 7.5 Hz, 1H), 7.36 — 7.33 (m, 3H),
7.13 — 7.10 (m, 2H), 5.27 (s, 1H), 4.11 (d, J = 12.0 Hz, 1H), 3.74 (d, J = 16.0 Hz, 1H), 2.46 (s,
3H), 2.27 (s, 3H), 1.29 (s, 3H). *C NMR (151 MHz, DMSO-d) & 179.91, 169.23, 141.91, 139.90,
139.49, 134.91, 133.16, 129.61, 128.42, 128.33, 128.14, 126.63, 125.33, 116.39, 61.13, 47.93,




26.06, 24.01, 21.09. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CyH,NNaO,S™ 406.1083;
found: 406.1080.

1-acetyl-3-(((4-isopropylphenyl)sulfonyl)methyl)-3-methyl-5
-phenyl-1,3-dihydro-2H-pyrrol-2-one  (3c) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (74 mg, 90%). ‘H NMR
(400 MHz, DMSO-dg) 6 7.70 (d, J = 8.3 Hz, 2H), 7.44 (d, J =
8.3 Hz, 2H), 7.34 — 7.32 (m, 3H), 7.09 — 7.07 (m, 2H), 5.26 (s, 1H), 4.08 (d, J = 16.0 Hz, 1H),
3.74 (d, J = 16.0 Hz, 1H), 3.05 - 2.95 (m, 1H), 2.43 (s, 3H), 1.30 (s, 3H), 1.23 (d, J = 4.0 Hz, 3H),
1.22 (d, J = 4.0 Hz, 3H). *C NMR (101 MHz, DMSO-dg) & 179.84, 169.22, 155.31, 141.76,
137.42, 133.19, 128.44, 128.37, 128.11, 127.73, 126.69, 116.65, 61.06, 47.89, 33.94, 26.11, 24.08,
23.93, 23.81. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for Ca3HsNNaO,S"™ 434.1397; found:
434.1376.

1-acetyl-3-(((4-(tert-butyl)phenyl)sulfonyl)methyl)-3-methyl
-5-phenyl-1,3-dihydro-2H-pyrrol-2-one (3d) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (71 mg, 83%). *H NMR
(400 MHz, DMSO-dg) 6 7.70 (d, J = 8.4 Hz, 2H), 7.57 (d, J =
8.5 Hz, 2H), 7.33 — 7.31 (m, 3H), 7.07 — 7.05 (m, 2H), 5.22 (s, 1H), 4.09 (d, J = 12.0 Hz, 1H),
3.74 (d, J = 16.0 Hz, 1H), 2.43 (s, 3H), 1.31 (s, 9H), 1.29 (s, 3H). **C NMR (101 MHz, DMSO-ds)
8 179.82, 169.24, 157.42, 141.75, 137.06, 133.17, 128.44, 128.09, 126.67, 126.64, 116.64, 61.03,
47.89, 35.44, 31.17, 26.12, 24.07. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for C,4H;NNa0,S"
448.1553; found: 448.1551.

1-acetyl-3-(((2,4-dimethylphenyl)sulfonyl)methyl)-3-methyl-5
-phenyl-1,3-dihydro-2H-pyrrol-2-one (3e) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl
I acetate (3:1) as eluent (53 mg, 67%). '"H NMR (400 MHz,

Me DMSO-dg) 6 7.58 (d, J = 8.0 Hz, 1H), 7.37 — 7.34 (m, 3H), 7.28
(s, 1H), 7.16 — 7.14 (m, 2H), 7.09 (d, J = 8.0 Hz, 1H), 5.45 (s, 1H), 3.91 (d, J = 12.0 Hz, 1H), 3.76
(d, J =12.0 Hz, 1H), 2.59 (s, 3H), 2.38 (s, 3H), 2.34 (s, 3H), 1.31 (s, 3H). *C NMR (151 MHz,
DMSO-ds) & 179.85, 169.11, 144.99, 141.66, 138.27, 134.87, 133.68, 133.28, 130.18, 128.37,
128.09, 127.39, 126.79, 116.77, 60.51, 47.92, 25.98, 24.32, 21.21, 20.04. HRMS(ESI/Q-TOF) m/z:
[M+Na]" calcd for C,;H23NNa0,S* 420.1240; found: 420.1239.
1-acetyl-3-(((4-methoxyphenyl)sulfonyl)methyl)-3-methyl-5
-phenyl-1,3-dihydro-2H-pyrrol-2-one  (3f) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (66 mg, 83%). *H NMR
(400 MHz, DMSO-ds) 8 7.70 (d, J = 8.9 Hz, 2H), 7.36 — 7.33
(m, 3H), 7.17 — 7.14 (m, 2H), 7.07 (d, J = 8.9 Hz, 2H), 5.35 (s, 1H), 4.01 (d, J = 12.0 Hz, 1H),
3.84 (s, 3H), 3.71 (d, J = 16.0 Hz, 1H), 2.43 (s, 3H), 1.29 (s, 3H). **C NMR (151 MHz, DMSO-ds)
5 179.85, 169.22, 163.72, 141.71, 133.23, 131.38, 130.54, 128.38, 128.12, 126.72, 116.71, 114.88,
61.44, 56.27, 47.94, 26.03, 24.13. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for C,;Hy;NNaOsS”
422.1033; found: 422.1028.

Me




o 1-acetyl-3-methyl-3-(((4-phenoxyphenyl)sulfonyl)methyl)-5
Me -phenyl-1,3-dihydro-2H-pyrrol-2-one  (3g) Prepared by
@/OPh general procedure; isolated as a yellow solid using
O;S\\ petroleum/ethyl acetate (3:1) as eluent (79 mg, 86%). "H NMR
o (400 MHz, DMSO-dg) & 7.76 (d, J = 8.7 Hz, 2H), 7.51 — 7.48
(m, 2H), 7.34 - 7.30 (m, 4H), 7.16 — 7.12 (m, 4H), 7.05 (d, J = 8.7 Hz, 2H), 5.36 (s, 1H), 4.08 (d,
J =12.0 Hz, 1H), 3.74 (d, J = 12.0 Hz, 1H), 2.46 (s, 3H), 1.30 (s, 3H). **C NMR (101 MHz,
DMSO-ds) 8 179.89, 169.29, 162.09, 154.96, 141.82, 133.65, 133.19, 130.94, 130.91, 128.45,
128.15, 126.71, 125.66, 120.67, 117.89, 116.69, 61.32, 47.99, 26.11, 24.12. HRMS(ESI/Q-TOF)
m/z: [M+Na]" calcd for CosH,3NNaOsS™ 484.1189; found: 484.1185.
2-(([1,1'-biphenyl]-4-ylsulfonyl)methyl)-1-acetyl-3-methyl-5-
phenyl-1,3-dihydro-2H-pyrrol-2-one (3h) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl
acetate (3:1) as eluent (85 mg, 95%). 'H NMR (400 MHz,
DMSO-ds) 8 7.86 (s, 4H), 7.74 — 7.72 (m, 2H), 7.57 — 7.53 (m,
2H), 7.50 — 7.47 (m, 1H), 7.34 — 7.31(m, 3H), 7.15 - 7.11 (m, 2H), 5.36 (s, 1H), 4.16 (d, J = 16.0
Hz, 1H), 3.81 (d, J = 12.0 Hz, 1H), 2.42 (s, 3H), 1.32 (s, 3H). *C NMR (101 MHz, DMSO-d¢) &
179.84, 169.25, 145.85, 141.86, 138.73, 138.59, 133.22, 129.67, 129.26, 128.92, 128.46, 128.16,
127.94, 127.65, 126.76, 116.68, 61.15, 47.95, 26.07, 24.12. HRMS(ESI/Q-TOF) m/z: [M+Na]"
calcd for CygH,sNNaO,S* 468.1240; found: 468.1236.
1-acetyl-3-methyl-3-((naphthalen-2-ylsulfonyl)methyl)-5-phen
yl-1,3-dihydro-2H-pyrrol-2-one  (3i) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl
acetate (3:1) as eluent (73 mg, 87%). 'H NMR (400 MHz,
DMSO-dg) & 8.59 (d, J = 8.6 Hz, 1H), 8.35 (d, J = 8.2 Hz, 1H),
8.18 (d, J = 8.1 Hz, 1H), 8.05 (d, J = 4.0 Hz, 1H), 7.83 (t, J =8.0 Hz, 1H), 7.74 (t, J = 7.5 Hz, 1H),
7.59 (t,J = 7.8 Hz, 1H), 7.38 — 7.35 (m, 3H), 7.20 — 7.17 (m, 2H), 5.45 (s, 1H), 4.09 (d, J = 12.0
Hz, 1H), 3.96 (d, J = 12.0 Hz, 1H), 2.41 (s, 3H), 1.29 (s, 3H). *C NMR (101 MHz, DMSO-d¢) &
179.98, 169.27, 141.95, 136.06, 134.66, 134.29, 133.34, 130.91, 129.88, 129.31, 128.46, 128.45,
128.20, 127.66, 126.83, 125.02, 124.23, 116.69, 61.27, 48.09, 26.12, 24.17. HRMS(ESI/Q-TOF)
m/z: [M+Na]" calcd for C4H,;NNaO,S" 442.1083; found: 442.1079.
1-acetyl-3-(((4-fluorophenyl)sulfonyl)methyl)-3-methyl-5-phen
yl-1,3-dihydro-2H-pyrrol-2-one  (3j) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl acetate
(3:1) as eluent (62 mg, 80%). *H NMR (400 MHz, DMSO-dg) &
7.88 — 7.85 (m, 2H), 7.46 — 7.41 (m, 2H), 7.36 — 7.33 (m, 3H),
7.15 - 7.13 (m, 2H), 5.37 (s, 1H), 4.14 (d, J = 16.0 Hz, 1H), 3.79 (d, J = 16.0 Hz, 1H), 2.45 (s,
3H), 1.30 (s, 3H). *C NMR (101 MHz, DMSO-dg) & 179.85, 169.29, 165.53 (d, J = 253.5 Hz),
141.93, 136.37 (d, J = 3.0 Hz), 133.15, 131.50 (d, J = 10.1 Hz), 128.21, 126.71, 117.00 (d, J =
23.2 Hz), 116.56, 61.16, 47.97, 26.08, 24.05. “F NMR (376 MHz, DMSO-dg) & -104.54.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CxH1sFNNaO,S"™ 410.0833; found: 410.0833.
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1-acetyl-3-(((4-chlorophenyl)sulfonyl)methyl)-3-methyl-5-phe
nyl-1,3-dihydro-2H-pyrrol-2-one (3k) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl
acetate (3:1) as eluent (74 mg, 92%). 'H NMR (400 MHz,
DMSO-ds) 6 7.81 — 7.79 (m, 2H), 7.67 — 7.65 (m, 2H), 7.36 —
7.34 (m, 3H), 7.14 — 7.11 (m, 2H), 5.37 (s, 1H), 4.16 (d, J = 16.0 Hz, 1H), 3.81 (d, J = 16.0 Hz,
1H), 2.45 (s, 3H), 1.31 (s, 3H). **C NMR (101 MHz, DMSO-dg) & 179.79, 169.27, 141.96, 139.50,
138.80, 133.12, 130.19, 129.93, 128.51, 128.19, 126.72, 116.55, 61.01, 47.94, 26.07, 24.04.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CxH1sCINNaO,S* 426.0537; found: 426.0535.
o 1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-5-ph

Me enyl-1,3-dihydro-2H-pyrrol-2-one (3l) Prepared by general

@/Br procedure; isolated as a yellow solid using petroleum/ethyl
O;S\.\ acetate (3:1) as eluent (83 mg, 93%). '"H NMR (400 MHz,

0 DMSO-dg) & 7.82 — 7.79 (m, 2H), 7.73 — 7.70 (m, 2H), 7.37 —
7.33 (m, 3H), 7.13 — 7.10 (m, 2H), 5.36 (s, 1H), 4.15 (d, J = 16.0 Hz, 1H), 3.80 (d, J = 16.0 Hz,
1H), 2.45 (s, 3H), 1.30 (s, 3H). **C NMR (101 MHz, DMSO-dg) & 179.76, 169.25, 141.94, 139.19,
133.11, 132.89, 130.21, 128.61, 128.51, 128.19, 126.73, 116.55, 60.96, 47.93, 26.07, 24.04.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CyoHis *BrNNaO,S™ 470.0032; found: 470.0032;
CaoH1s*'BrNNaO,S" 472.0012; found: 472.0033.
1-acetyl-3-(((4-iodophenyl)sulfonyl)methyl)-3-methyl-5-phenyl
-1,3-dihydro-2H-pyrrol-2-one  (3m) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl acetate
(3:1) as eluent (87mg, 88%). 'H NMR (400 MHz, DMSO-d) &
7.99 — 7.95 (m, 2H), 7.55 — 7.52 (m, 2H), 7.37 — 7.33 (m, 3H),
7.12 — 7.09 (m, 2H), 5.35 (s, 1H), 4.12 (d, J = 12.0 Hz, 1H), 3.78 (d, J = 12.0 Hz, 1H), 2.44 (s,
3H), 1.30 (s, 3H). *C NMR (151 MHz, DMSO-dg) & 179.70, 169.19, 141.86, 139.46, 138.67,
133.06, 129.72, 128.46, 128.13, 126.70, 116.53, 103.19, 60.89, 47.86, 26.03, 24.01.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CH;gINNaO,S" 517.9893; found: 517.9889.
1-acetyl-3-(((3-fluorophenyl)sulfonyl)methyl)-3-methyl-5-phenyl-1
,3-dihydro-2H-pyrrol-2-one (3n) Prepared by general procedure;
isolated as a yellow solid using petroleum/ethyl acetate (3:1) as eluent
(66 mg, 85%). "H NMR (400 MHz, DMSO-dg) & 7.65 — 7.61 (m, 4H),
7.35 - 7.33 (m, 3H), 7.12 — 7.09 (m, 2H), 5.33 (s, 1H), 4.23 (d, J =
16.0 Hz, 1H), 3.83 (d, J = 16.0 Hz, 1H), 2.46 (s, 3H), 1.31 (s, 3H). *C NMR (101 MHz,
DMSO-dg) & 179.83, 169.31, 162.08 (d, J = 250.5 Hz), 142.10, 142.05 (d, J = 4.0 Hz), 133.07,
132.19 (d, J = 8.1 Hz), 128.52, 128.19, 126.62, 124.46 (d, J = 4.0 Hz), 121.64 (d, J = 21.2 Hz),
116.37, 115.34 (d, J = 25.2 Hz), 60.89, 47.95, 26.09, 23.95. F NMR (376 MHz, DMSO-ds) &
-109.98. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CiHigFNNaO,S™ 410.0833; found:
410.0836.
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1-acetyl-3-(((3-chlorophenyl)sulfonyl)methyl)-3-methyl-5-phenyl-1,
3-dihydro-2H-pyrrol-2-one (30) Prepared by general procedure;
isolated as a yellow solid using petroleum/ethyl acetate (3:1) as eluent




(76 mg, 94%). "H NMR (400 MHz, DMSO-ds) 5 7.84 — 7.80 (m, 2H), 7.78 — 7.76 (m, 1H), 7.64 —
7.60 (m, 1H), 7.35 — 7.33 (m, 3H), 7.13 — 7.11 (m, 2H), 5.33 (s, 1H), 4.25 (d, J = 16.0 Hz, 1H),
3.85 (d, J = 12.0 Hz, 1H), 2.46 (s, 3H), 1.31 (s, 3H). *C NMR (101 MHz, DMSO-d) & 179.85,
169.29, 142.14, 141.92, 134.43, 134.41, 133.06, 131.80, 128.52, 128.22, 127.88, 126.97, 126.65,
116.29, 60.93, 47.97, 26.10, 23.96. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for
C20H1sCINNaO,S* 426.0537; found: 426.0537.
. 1-acetyl-3-(((3-fluoro-4-morpholinophenyl)sulfonyl)met
//\O hyl)-3-methyl-5-phenyl-1,3-dihydro-2H-pyrrol-2-one
/@/N\) (3p) Prepared by general procedure; isolated as a yellow
solid using petroleum/ethyl acetate (3:1) as eluent (79 mg,
84%). 'H NMR (400 MHz, DMSO-dg) & 7.51 — 7.47 (m,
2H), 7.35 - 7.33 (m, 3H), 7.13 — 7.09 (m, 3H), 5.32 (s, 1H), 4.10 (d, J = 12.0 Hz, 1H), 3.77 - 3.74
(m, 5H), 3.16 — 3.13 (M, 4H), 2.44 (s, 3H), 1.29 (s, 3H). **C NMR (101 MHz, DMSO-dg) & 179.81,
169.28, 153.42 (d, J = 249.5 Hz), 144.44 (d, J = 7.1 Hz), 141.81, 133.12, 131.44 (d, J = 6.1 Hz),
128.48, 128.16, 126.66, 125.76 (d, J = 3.0 Hz), 119.04 (d, J = 4.0 Hz), 116.63, 116.29 (d, J = 24.2
Hz), 66.34, 61.17, 50.13, 50.09, 47.95, 26.10, 24.11. F NMR (376 MHz, DMSO-d) & -119.65.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for Ca4H2sFN;NaOsS™ 495.1360; found: 495.1360.
1-acetyl-3-(((3-chloro-4-((3-fluorobenzyl)oxy)phe
nyl)sulfonyl)methyl)-3-methyl-5-phenyl-1,3-dihy
dro-2H-pyrrol-2-one (3q) Prepared by general
F Pprocedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (75 mg,
71%). *H NMR (400 MHz, DMSO-dg) & 7.83 — 7.82 (m, 1H), 7.74— 7.72 (m, 1H), 7.52 — 7.46 (m,
1H), 7.40 — 7.38 (m, 1H), 7.35 — 7.31 (m, 5H), 7.24 — 7.20 (m, 1H), 7.16 — 7.13 (m, 2H), 5.37 —
5.36 (m, 3H), 4.15 (d, J = 12.0 Hz, 1H), 3.80 (d, J = 16.0 Hz, 1H), 2.44 (s, 3H), 1.30 (s, 3H). **C
NMR (101 MHz, DMSO-dg) 8 179.89, 169.28, 162.66 (d, J = 245.4 Hz), 157.91, 141.99, 139.07
(d, J = 8.1 Hz), 133.11, 132.69, 131.18 (d, J = 9.1 Hz), 130.04, 129.33, 128.48, 128.22, 126.68,
123.86 (d, J = 3.0 Hz), 122.64, 116.48, 115.50 (d, J = 21.2 Hz), 114.72, 114.54 (d, J = 8.1 Hz),
70.23, 61.27, 48.02, 26.05, 24.05. *°F NMR (376 MHz, DMSO-dg) & -112.82. HRMS(ESI/Q-TOF)
m/z: [M+Na]" calcd for C,;H,3CIFNNaOsS* 550.0862; found: 550.0860.
1-acetyl-3-(((4-acetylphenyl)sulfonyl)methyl)-3-methyl-5-p
henyl-1,3-dihydro-2H-pyrrol-2-one  (3r) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (71 mg, 86%). ‘H
NMR (400 MHz, DMSO-ds) & 8.09 — 8.07 (m, 2H), 7.94 —
7.92 (m, 2H), 7.34 — 7.32 (m, 3H), 7.11 — 7.08 (m, 2H), 5.31 (s, 1H), 4.22 (d, J = 16.0 Hz, 1H),
3.83(d, J = 16.0 Hz, 1H), 2.64 (s, 3H), 2.45 (s, 3H), 1.31 (s, 3H). **C NMR (151 MHz, DMSO-ds)
5 197.79, 179.73, 169.26, 143.46, 142.00, 140.93, 133.03, 129.30, 128.55, 128.48, 128.13, 126.68,
116.45, 60.85, 47.88, 27.56, 26.04, 23.95. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for
C2H21NNaOsS* 434.1033; found: 434.1033.
1-acetyl-3-(((4-benzoylphenyl)sulfonyl)methyl)-3-methyl-5
-phenyl-1,3-dihydro-2H-pyrrol-2-one (3s) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (85 mg, 90%). ‘H




NMR (400 MHz, DMSO-dg) 5 7.98 — 7.95 (m, 2H), 7.86 — 7.83 (m, 2H), 7.76 — 7.74 (m, 3H), 7.63
—7.59 (m, 2H), 7.33 — 7.31 (m, 3H), 7.14 — 7.12 (m, 2H), 5.36 (s, 1H), 4.26 (d, J = 16.0 Hz, 1H),
3.86 (d, J = 16.0 Hz, 1H), 2.47 (s, 3H), 1.33 (s, 3H). *C NMR (101 MHz, DMSO-ds) & 195.28,

179.84, 169.35, 142.85, 142.07, 142.04, 136.42, 133.99, 133.08, 130.47, 130.30, 129.26, 128.51,

128.39, 128.16, 126.72, 116.53, 60.92, 47.96, 26.12, 24.02. HRMS(ESI/Q-TOF) m/z: [M+Na]"

calcd for Cp7H23NNaOsS* 496.1189; found: 496.1188.

o 1-acetyl-3-(((3-benzoylphenyl)sulfonyl)methyl)-3-methyl-5-phe
nyl-1,3-dihydro-2H-pyrrol-2-one (3t) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl acetate
(3:1) as eluent (81 mg, 85%). 'H NMR (400 MHz, DMSO-ds) &
7.97 (d, J = 8.1 Hz, 2H), 7.84 (d, J = 8.2 Hz, 2H), 7.76 — 7.73 (m,

3H), 7.61 (t, J = 7.7 Hz, 2H), 7.34 — 7.31 (m, 3H), 7.13 (dd, J = 6.7, 2.9 Hz, 2H), 5.36 (s, 1H),

4.26 (d, J = 14.9 Hz, 1H), 3.86 (d, J = 14.9 Hz, 1H), 2.47 (s, 3H), 1.33 (s, 3H). °C NMR (101

MHz, DMSO-dg) 6 195.28, 179.83, 169.33, 142.87, 142.06, 142.05, 136.44, 133.99, 133.10,

130.48, 130.31, 129.27, 128.51, 128.39, 128.16, 126.73, 116.54, 60.91, 47.97, 26.12, 24.01.

HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for C»7HsNNaOsS* 496.1189; found: 496.1185.

1-acetyl-3-methyl-5-phenyl-3-(((4-(trifluoromethoxy)phen

yl)sulfonyl)methyl)-1,3-dihydro-2H-pyrrol-2-one (3u)

Prepared by general procedure; isolated as a yellow solid

using petroleum/ethyl acetate (3:1) as eluent (75 mg, 83%).

'H NMR (400 MHz, DMSO-ds) 5 7.99 (d, J = 8.8 Hz, 2H),

7.63 (d, J = 8.4 Hz, 2H), 7.41 — 7.37 (m, 3H), 7.16 — 7.14 (m, 2H), 5.37 (s, 1H), 4.26 (d, J = 14.9

Hz, 1H), 3.89 (d, J = 14.9 Hz, 1H), 2.50 (s, 3H), 1.36 (s, 3H). *C NMR (101 MHz, DMSO-d¢) &

179.78, 169.29, 152.29 (g, J = 2.0 Hz), 141.99, 138.86, 133.07, 130.99, 128.51, 128.16, 126.63,

121.95, 12157 (q, J = 259.6 Hz) 116.48, 60.92, 47.93, 26.04, 23.97. F NMR (376 MHz,

DMSO-ds) & -56.74. HRMS(ESI/Q-TOF) m/z: [M+Na]* calcd for CpH1gFsNNaOsS* 476.0750;

found: 476.0749.

Ph

1-acetyl-3-methyl-3-(((4-(methylsulfonyl)phenyl)sulfonyl
)methyl)-5-phenyl-1,3-dihydro-2H-pyrrol-2-one (3v)
Prepared by general procedure; isolated as a yellow solid
using petroleum/ethyl acetate (3:1) as eluent (83 mg, 93%).
'"H NMR (400 MHz, DMSO-ds) 5 8.13 (d, J = 8.5 Hz, 2H),
8.06 (d, J = 8.6 Hz, 2H), 7.35 - 7.32 (m, 3H), 7.09 — 7.06 (m, 2H), 5.34 (s, 1H), 4.28 (d, J = 14.9
Hz, 1H), 3.89 (d, J = 14.9 Hz, 1H), 3.31 (s, 3H), 2.46 (s, 3H), 1.32 (s, 3H). ®*C NMR (151 MHz,
DMSO-ds) & 179.68, 169.27, 145.70, 144.36, 142.09, 132.95, 129.21, 128.51, 128.47, 128.15,
126.65, 116.36, 60.70, 47.85, 43.47, 26.06, 23.87. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for
C1H21NNaOgS," 470.0702; found: 470.0704

1-acetyl-3-((benzo[d]thiazol-5-ylsulfonyl)methyl)-3-methyl-5-phenyl-1,3-dihydro-2H-pyrrol-
2-one (3w) Prepared by general procedure; isolated as a yellow
solid using petroleum/ethyl acetate (3:1) as eluent (53 mg, 62%).
'H NMR (400 MHz, DMSO-de) 5 9.63 (s, 1H), 8.47 — 8.43 (m,
2H), 7.89 — 7.86 (m, 1H), 7.31 — 7.29 (m, 3H), 7.08 — 7.06 (m,
2H), 5.37 (s, 1H), 4.24 (d, J = 16.0 Hz, 1H), 3.89 (d, J = 12.0 Hz,
1H), 2.34 (s, 3H), 1.30 (s, 3H). **C NMR (101 MHz, DMSO-dg) & 179.80, 169.16, 160.23, 152.94,




141.89, 140.02, 138.11, 133.10, 128.45, 128.13, 126.70, 124.43, 124.10, 123.26, 116.56, 61.30,
48.00, 25.92, 24.15. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CyHigN,NaO,S," 449.0600;
found: 449.0601.
Me 3-(4-(((1-acetyl-3-methyl-2-oxo0-5-phenyl-2,3-dihydro
O  -1H-pyrrol-3-yl)methyl)sulfonyl)phenyl)-3-ethylpipe
NH ridine-2,6-dione (3x dr = 1:1) Prepared by general
0 procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (94 mg, 92%).
'H NMR (400 MHz, DMSO-dg) & 11.01 (s, 1H), 7.80 (d, J = 2.3 Hz, 1H), 7.77 (d, J = 2.3 Hz, 1H),
7.50 (d, J = 2.0 Hz, 1H), 7.48 (d, J = 2.0 Hz, 1H), 7.35 — 7.31 (m, 3H), 7.05 (td, J = 5.9, 2.4 Hz,
2H), 5.18 (s, 1H), 4.14 (d, J = 2.5 Hz, 1H), 3.77 (d, J = 14.9 Hz, 1H), 2.53 (d, J = 3.2 Hz, 1H),
2.46 (s, 3H), 2.42 — 2.35 (m, 1H), 2.23 (td, J = 9.5, 4.7 Hz, 1H), 2.13 — 2.04 (m, 1H), 1.94 — 1.84
(m, 2H), 1.29 (s, 3H), 0.77 (dt, J = 7.5, 3.7 Hz, 3H). *C NMR (101 MHz, DMSO-dg) & 179.92,
175.49, 173.03, 169.33, 146.78, 141.87, 138.77, 133.13, 128.66, 128.46, 128.20, 127.87, 126.54,
116.55, 61.04, 51.11, 47.95, 32.34, 29.45, 26.70, 26.08, 23.96, 9.38. HRMS(ESI/Q-TOF) m/z:
[M+Na]" calcd for C,7H2sN,NaOgS* 531.1560; found: 531.1565.

(0] M 4-(4-(((1-acetyl-3-methyl-2-oxo-5-phenyl-2,3-dihy
Ac-N e o lo) dro-1H-pyrrol-3-yl)methyl)sulfonyl)phenoxy)-N-
- _0=§@ I A\ N-Me methylpicolinamide (3y) Prepared by general
(o] =N H procedure; isolated as a yellow solid using

petroleum/ethyl acetate (3:1) as eluent (93 mg, 90%). ‘*H NMR (400 MHz, DMSO-ds) & 8.88 (g, J
= 4.8 Hz, 1H), 8.66 (d, J = 5.6 Hz, 1H), 7.93 (d, J = 8.8 Hz, 2H), 7.59 (d, J = 2.6 Hz, 1H), 7.40 (d,
J=8.8 Hz, 2H), 7.36 (dd, J = 5.1, 1.9 Hz, 3H), 7.30 (dd, J = 5.6, 2.6 Hz, 1H), 7.24 — 7.20 (m, 2H),
5.43 (s, 1H), 4.24 (d, J = 14.9 Hz, 1H), 3.86 (d, J = 14.9 Hz, 1H), 2.87 (d, J = 4.8 Hz, 3H), 2.53 (s,
3H), 1.38 (s, 3H). *C NMR (101 MHz, DMSO-dg) & 179.90, 169.36, 164.48, 164.04, 158.51,
153.33, 151.32, 141.99, 136.57, 133.14, 131.17, 128.45, 128.19, 126.69, 121.20, 116.63, 115.83,
111.03, 61.20, 48.04, 26.53, 26.13, 24.07. HRMS(ESI/Q-TOF) m/z: [M+H]" calcd for
Ca7H26N306S™ 520.1537; found:520.1535.
1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(2-chloroph
enyl)-3-methyl-1,3-dihydro-2H-pyrrol-2-one (3z) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (86 mg, 89%). ‘H NMR
(400 MHz, DMSO-dg) 6 7.87 (d, J = 8.7 Hz, 2H), 7.82 (d, J =
8.4 Hz, 2H), 7.44 — 7.38 (m, 3H), 7.26 (d, J = 6.6 Hz, 1H), 5.53
(s, 1H), 4.10 (d, J = 14.7 Hz, 1H), 3.84 (d, J = 14.7 Hz, 1H), 2.38 (s, 3H), 1.34 (s, 3H). °*C NMR
(101 MHz, DMSO-dg) 6 178.84, 168.64, 139.24, 139.03, 133.11, 133.00, 132.17, 130.41, 130.17,
129.25, 128.73, 127.44, 117.88, 60.53, 47.75, 25.41, 24.22. HRMS(ESI/Q-TOF) m/z: [M+Na]"
calcd for CyoHi7 *BrCINNaO,S™ 503.9642; found: 503.9642; CyoHir* BrCINNaO,S"™ 505.9622;
found: 505.9622.




1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(3-chloroph
enyl)-3-methyl-1,3-dihydro-2H-pyrrol-2-one (3aa) Prepared
by general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (82 mg, 85%). ‘H NMR
(400 MHz, DMSO-dg) 6 7.83 (d, J = 8.5 Hz, 2H), 7.74 (d, J =
8.6 Hz, 2H), 7.42 — 7.37 (m, 2H), 7.12 — 7.08 (m, 2H), 5.46 (s,
1H), 4.18 (d, J = 14.9 Hz, 1H), 3.81 (d, J = 14.9 Hz, 1H), 2.45
(s, 3H), 1.31 (s, 3H). *C NMR (151 MHz, DMSO-dg) & 179.47, 169.22, 140.47, 139.17, 135.24,
132.91, 132.82, 130.12, 129.99, 128.61, 128.32, 126.47, 125.55, 117.76, 60.85, 47.93, 25.92,
23.71. HRMS(ESI/Q-TOF) m/z: [M+Na]* calcd for CooH7 °BrCINNaO,S" 503.9642; found:
503.9639; CoH17°'BrCINNaO,S" 505.9622; found: 505.9618.
1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4-chloro
phenyl)-3-methyl-1,3-dihydro-2H-pyrrol-2-one (3ab)
Prepared by general procedure; isolated as a yellow solid
using petroleum/ethyl acetate (3:1) as eluent (80 mg, 83%).
'H NMR (400 MHz, DMSO-dg) & 7.82 (d, J = 8.6 Hz, 2H),
7.72 (d, J = 8.7 Hz, 2H), 7.42 (d, J = 8.5 Hz, 2H), 7.16 (d, J
= 8.5 Hz, 2H), 5.45 (s, 1H), 4.15 (d, J = 16.0 Hz, 1H), 3.81
(d, J = 16.0Hz, 1H), 2.43 (s, 3H), 1.30 (s, 3H). **C NMR (101 MHz, DMSO-ds) & 179.58, 169.28,
140.80, 139.15, 133.07, 132.93, 132.08, 130.17, 128.67, 128.20, 117.25, 60.94, 47.96, 26.00,
23.93. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CyoHi;'*BrCINNaO,S™ 503.9642; found:
503.9639; CyoHy7'BrCINNa0,S* 505.9622; found: 505.9618.
1-acetyl-5-(4-bromophenyl)-3-(((4-bromophenyl)sulfonyl)
methyl)-3-methyl-1,3-dihydro-2H-pyrrol-2-one (3ac)
Prepared by general procedure; isolated as a yellow solid
using petroleum/ethyl acetate (3:1) as eluent (88 mg, 83%).
'H NMR (400 MHz, DMSO-dg) & 7.81 (d, J = 8.6 Hz, 2H),
7.72 (d, J = 8.7 Hz, 2H), 7.54 (d, J = 8.4 Hz, 2H), 7.09 (d, J
=8.5 Hz, 2H), 5.46 (s, 1H), 4.14 (d, J = 14.8 Hz, 1H), 3.81
(d, J = 14.8 Hz, 1H), 2.44 (s, 3H), 1.31 (s, 3H). *C NMR (101 MHz, DMSO-d) 5 179.57, 169.28,
140.89, 139.13, 132.93, 132.44, 131.11, 130.17, 128.92, 128.68, 121.67, 117.26, 60.96, 47.98,
26.01, 23.92. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CyoHyi7 °Br'*BrINNaO,S* 547.9137;
found: 547.9130; CyoHi; "Br*'BrNNaO,S" 549.9117; found: 549.9122; CyoHi,*'Br* BrNNa0,S"
551.9096; found: 551.9106.

1-acetyl-5-(4-iodophenyl)-3-methyl-3-(tosylmethyl)-1,3-dih
ydro-2H-pyrrol-2-one (3ad) Prepared by general procedure;
isolated as a yellow solid using petroleum/ethyl acetate (3:1)
as eluent (107mg, 93%). 'H NMR (400 MHz, DMSO-dg) &
7.72(d, J=7.9 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H), 7.39(d, J =
8.0 Hz, 2H), 6.93 (d, J = 8.0 Hz, 2H), 5.40 (s, 1H), 4.04 (d, J =
16.0 Hz, 1H), 3.72 (d, J = 12.0 Hz, 1H), 2.41 (s, 3H), 2.41 (s,
3H), 1.28 (s, 3H). *C NMR (101 MHz, DMSO-dg) & 179.69, 169.27, 145.06, 140.91, 137.01,
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136.92, 132.86, 130.25, 128.91, 128.21, 117.27, 94.60, 61.19, 47.98, 25.99, 23.97, 21.55.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CH,lNNaO,S™ 532.0050; found: 532.0048.
1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(2-iodophen
yl)-3-methyl-1,3-dihydro-2H-pyrrol-2-one (3ae) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (92 mg, 80%).'H NMR
(400 MHz, DMSO-ds) 6 7.90 (d, J = 8.4 Hz, 2H), 7.85 — 7.80
(m, 3H), 7.45 (t, J = 7.6 Hz, 1H), 7.20 (d, J = 7.6 Hz, 1H), 7.13
(t,J =7.7 Hz, 1H), 5.45 (s, 1H), 4.11 (d, J = 14.7 Hz, 1H), 3.86 (d, J = 14.7 Hz, 1H), 2.36 (s, 3H),
1.36 (s, 3H). *C NMR (101 MHz, DMSO-dg) & 178.91, 168.23, 142.60, 139.18, 139.07, 138.44,
133.05, 130.31, 130.16, 129.72, 128.77, 128.37, 117.21, 98.68, 60.53, 47.69, 25.53, 23.49.
HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CooH17 °BrINNaO,S" 595.8999; found: 595.8999;
CaoH17°'BrN,NaOeS" 597.8978; found: 597.8978..

o 1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-5-(2

Acy Me 5 -nitrophenyl)-1,3-dihydro-2H-pyrrol-2-one (3af) Prepared by
_ @/ ' general procedure; isolated as a yellow solid using

0¢§\ petroleum/ethyl acetate (3:1) as eluent (89 mg, 90%).'H NMR

NO, o (400 MHz, DMSO-dg) & 8.21 (d, J = 8.2 Hz, 1H), 7.92 — 7.82

(m, 5H), 7.71 (t, J = 8.1 Hz, 1H), 7.44 (d, J = 7.7 Hz, 1H), 5.70
(d, J =12.8 Hz, 1H), 4.11 (d, J = 14.6 Hz, 1H), 3.88 (d, J = 14.7 Hz, 1H), 2.31 (s, 3H), 1.35 (s,
3H). *C NMR (101 MHz, DMSO-dg) & 178.75, 169.22, 147.15, 139.21, 138.69, 134.73, 133.09,
130.58, 130.13, 129.44, 128.84, 128.38, 124.63, 117.02, 60.59, 47.62, 25.41, 23.38.
HRMS(ESI/Q-TOF) m/z: [M+Na]* calcd for CyoHi7 °BrN,NaOsS* 514.9883; found: 514.9883;
CaoH17*"BrN;NaOeS" 514.9862; found: 514.9862.
1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-5-(o
-tolyl)-1,3-dihydro-2H-pyrrol-2-one  (3ag) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (84 mg, 91%). 'H NMR
(400 MHz, DMSO-dg) 6 7.88 (d, J = 8.5 Hz, 2H), 7.80 (d, J =
8.4 Hz, 2H), 7.26 (t, J = 7.4 Hz, 1H), 7.18 (t, J = 7.6 Hz, 2H),
7.10(d,J =7.5 Hz, 1H), 5.43 (s, 1H), 4.06 (d, J = 14.5 Hz, 1H), 3.80 (d, J = 14.5 Hz, 1H), 2.39 (s,
3H), 2.16 (s, 3H), 1.35 (s, 3H). *C NMR (101 MHz, DMSO-d) & 179.57, 168.77, 141.43, 139.46,
136.17, 133.86, 133.05, 129.99, 129.81, 128.67, 128.56, 128.50, 125.67, 116.41, 60.76, 47.52,
25.78, 24.45, 19.85. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for Cy1Hzo °BrNNaO,S" 7484.0189;
found: 484.0186; Cy1H,o* BrNNaO,S* 486.0168; found: 486.0165.
1-acetyl-3-methyl-5-(naphthalen-2-yl)-3-(tosylmethyl)-
1,3-dihydro-2H-pyrrol-2-one (3ah) Prepared by general
procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (80 mg, 92%). 'H
NMR (400 MHz, DMSO-dg) 6 8.01 — 7.94 (m, 2H), 7.92
(d, J =8.6 Hz, 1H), 7.77 (d, J = 8.2 Hz, 2H), 7.67 (s, 1H),
7.64 —7.58 (m, 2H), 7.46 (d, J = 8.0 Hz, 2H), 7.31 (dd, J = 8.5, 1.8 Hz, 1H), 5.51 (s, 1H), 4.16 (d,
J=14.8 Hz, 1H), 3.82 (d, J = 14.8 Hz, 1H), 2.52 (s, 3H), 2.46 (s, 3H), 1.39 (s, 3H). *C NMR (101
MHz, DMSO-dg) & 179.91, 169.36, 145.00, 141.80, 137.17, 132.94, 132.77, 131.06, 130.27,
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128.35, 128.26, 127.98, 127.29, 126.93, 126.88, 125.32, 125.17, 117.09, 61.23, 48.00, 26.06,
24.10, 21.53. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for C,5HxsNNaO,S* 456.1240; found:
456.1237.
1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-5-(p
yridin-3-yl)-1,3-dihydro-2H-pyrrol-2-one (3ai) Prepared by
general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (72 mg, 80%). ‘H NMR
(400 MHz, DMSO-dg) & 8.53 (dd, J = 4.9, 1.6 Hz, 1H), 8.35 (d,
J = 2.3 Hz, 1H), 7.83 (d, J = 8.5 Hz, 2H), 7.74 (d, J = 8.6 Hz,
2H), 7.56 (d, J = 7.9 Hz, 1H), 7.39 (dd, J = 7.9, 4.8 Hz, 1H), 5.56 (s, 1H), 4.18 (d, J = 14.9 Hz,
1H), 3.83 (d, J = 14.9 Hz, 1H), 2.44 (s, 3H), 1.33 (s, 3H). ®*C NMR (101 MHz, DMSO-ds) &
179.47, 169.41, 149.35, 147.29, 139.15, 139.12, 134.52, 132.94, 130.17, 129.30, 128.69, 123.15,
118.16, 60.88, 47.99, 25.95, 23.89. HRMS(ESI/Q-TOF) m/z: [M+H]" calcd for C1oHys" BrN,0,S*
449.0165; found: 449.0165; C1oHys®'BrN,0,S* 451.0145; found: 451.0148.
1-acetyl-5-(benzo[d][1,3]dioxol-5-yl)-3-(((4-bromopheny
l)sulfonyl)methyl)-3-methyl-1,3-dihydro-2H-pyrrol-2-on
@/Br e(3aj) Prepared by general procedure; isolated as a yellow
= solid using petroleum/ethyl acetate (3:1) as eluent (84 mg,
0 85%). 'H NMR (400 MHz, DMSO-dg) & 7.82 (d, J = 8.5 Hz,
2H), 7.72 (d, J = 8.5 Hz, 2H), 6.88 (d, J = 8.0 Hz, 1H), 6.66
(s, 1H), 6.61 (d, J = 8.0 Hz, 1H), 6.05 (s, 2H), 5.29 (s, 1H),
413 (d, J = 14.8 Hz, 1H), 3.77 (d, J = 14.8 Hz, 1H), 2.43 (s, 3H), 1.28 (s, 3H). *C NMR (101
MHz, DMSO-dg) 6 179.76, 169.31, 147.60, 147.14, 141.61, 139.22, 132.90, 130.18, 128.59,
127.06, 120.55, 115.62, 108.11, 107.55, 101.66, 60.95, 47.79, 26.18, 24.04. HRMS(ESI1/Q-TOF)
m/z: [M+Na]" calcd for C,iHis'"BrNNaOgS* 513.9930; found: 513.9930; C,iH:is™ BrNNaOgS"
515.9910; found: 515.9909.

1-acetyl-3-benzyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4
-iodophenyl)-1,3-dihydro-2H-pyrrol-2-one (3ak) Prepared
by general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (118 mg, 91%). ‘H
NMR (400 MHz, DMSO-ds) 6 7.80 (d, J = 8.4 Hz, 2H), 7.71
(d, J = 8.6 Hz, 2H), 7.65 (d, J = 8.2 Hz, 2H), 7.19 (dd, J = 4.9,
1.9 Hz, 3H), 7.03 (dd, J = 6.7, 2.9 Hz, 2H), 6.64 (d, J = 8.3 Hz,
2H), 5.43 (s, 1H), 4.18 (d, J = 14.8 Hz, 1H), 3.99 (d, J = 14.8 Hz, 1H), 3.04 (d, J = 12.7 Hz, 1H),
2.96 (d, J = 12.7 Hz, 1H), 2.24 (s, 3H). *C NMR (101 MHz, DMSO-ds) & 178.52, 168.19, 141.55,
139.08, 136.90, 134.05, 132.92, 132.66, 130.45, 130.24, 128.74, 128.68, 128.19, 127.64, 114.96,
94.64, 60.20, 53.33, 43.26, 25.73. HRMS(ESI/Q-TOF) m/z: [M+Na]® «calcd for
CaH2°BrINNaO,S" 671.9312; found: 671.9308; CysHx*'BrINNaO,S" 673.9291; found:
673.8867.
o 1-acetyl-3-benzyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-ph
enyl-1,3-dihydro-2H-pyrrol-2-one (3al) Prepared by general
@/Br procedure; isolated as a yellow solid using petroleum/ethyl
=S acetate (3:1) as eluent (98 mg, 93%). 'H NMR (400 MHz,

0 DMSO-dg) 8 7.78 (d, J = 8.5 Hz, 2H), 7.72 (d, J = 8.6 Hz, 2H),

Ac\N
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7.28 (dd, J = 5.1, 1.9 Hz, 3H), 7.19 (dd, J = 5.1, 1.8 Hz, 3H), 7.05 (dd, J = 6.8, 2.8 Hz, 2H), 6.84
(dd, J = 6.6, 3.0 Hz, 2H), 5.34 (s, 1H), 4.19 (d, J = 14.8 Hz, 1H), 3.98 (d, J = 14.8 Hz, 1H), 3.05 (d,
J = 12.7 Hz, 1H), 2.96 (d, J = 12.7 Hz, 1H), 2.24 (s, 3H). *C NMR (101 MHz, DMSO-dg) &
178.68, 168.14, 142.48, 139.15, 134.15, 133.10, 132.86, 130.47, 130.26, 128.68, 128.41, 128.17,
128.08, 127.60, 126.61, 114.21, 60.26, 53.25, 43.33, 25.81. HRMS(ESI/Q-TOF) m/z: [M+Na]"
calcd for CyH2, °BINNaO,S* 546.0345; found: 546.0347; CasHz ' BINNaO,S" 548.0325; found:
548.0313.
o 1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-butyl-5-phe
nBu nyl-1,3-dihydro-2H-pyrrol-2-one (3am) Prepared by general
@/Br procedure; isolated as a yellow solid using petroleum/ethyl
S acetate (3:1) as eluent (85 mg, 87%). 'H NMR (400 MHz,
0 DMSO-dg) & 7.78 (d, J = 8.5 Hz, 2H), 7.72 (d, J = 8.7 Hz, 2H),
7.35 (dd, J = 5.1, 1.9 Hz, 3H), 7.13 (dd, J = 6.7, 2.9 Hz, 2H),
5.31 (s, 1H), 4.17 (d, J = 14.9 Hz, 1H), 3.77 (d, J = 14.9 Hz, 1H), 2.46 (s, 3H), 1.74 — 1.61 (m,
2H), 1.16 — 1.14 (m, 3H), 1.05 — 0.97 (m, 1H), 0.79 (t, J = 7.0 Hz, 3H). ®C NMR (101 MHz,
DMSO-dg) & 179.46, 169.15, 142.90, 139.34, 133.04, 132.85, 130.18, 128.56, 128.53, 128.22,
126.67, 115.03, 60.72, 51.90, 37.14, 26.09, 25.37, 22.56, 14.10. HRMS(ESI/Q-TOF) m/z:
[M+Na]" caled for CosH °BrNNaO,S™ 512.0512; found: 512.0498; CyHpa™BrINNaO,S*
514.0481; found: 514.0470.

Ac\N

1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4-iodophe
nyl)-3-phenyl-1,3-dihydro-2H-pyrrol-2-one (3an) Prepared
by general procedure; isolated as a yellow solid using
petroleum/ethyl acetate (3:1) as eluent (93 mg, 73%). 'H NMR
(400 MHz, DMSO-ds) 5 7.78 — 7.74 (m, 6H), 7.48 (dd, J = 7.6,
2.0 Hz, 2H), 7.35 — 7.31 (m, 3H), 7.08 (d, J = 8.1 Hz, 2H),
5.93 (s, 1H), 4.53 (d, J = 14.7 Hz, 1H), 4.33 (d, J = 14.7 Hz,
1H), 2.44 (s, 3H). BC NMR (101 MHz, DMSO-dg) 6 177.40, 169.37, 142.47, 139.35, 137.20,
137.02, 132.82, 132.51, 130.18, 129.30, 129.07, 128.74, 128.59, 127.17, 115.61, 95.06, 61.24,
54.61, 26.09. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for CpsH1s °BrINNaO,S* 657.9155; found:
657.9156; C5H1o° ' BrINNaO,S" 659.9135; found: 659.9132.

ethyl
2-(1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4-iodop
@/Br henyl)-2-oxo-2,3-dihydro-1H-pyrrol-3-yl)acetate (3a0)
ﬁs\\ Prepared by general procedure; isolated as a yellow solid using
o petroleum/ethyl acetate (3:1) as eluent (94 mg, 73%). "H NMR
(400 MHz, DMSO-ds) 6 7.80 (d, J = 8.3 Hz, 2H), 7.71 (dd, J =

8.3, 6.0 Hz, 4H), 6.87 (d, J = 8.2 Hz, 2H), 5.35 (s, 1H), 4.19 (d,

J =14.8 Hz, 1H), 3.96 (q, J = 7.1 Hz, 2H), 3.87 (d, J = 14.8 Hz, 1H), 2.94 (d, J = 16.1 Hz, 1H),
2.88 (d, J = 16.1 Hz, 1H), 2.44 (s, 3H), 1.07 (t, J = 7.2 Hz, 3H). *C NMR (101 MHz, DMSO-ds) &
178.51, 169.01, 143.38, 139.21, 137.02, 132.96, 132.64, 130.07, 128.69, 128.67, 113.94, 94.86,
61.09, 60.07, 49.49, 40.85, 25.88, 14.34. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for

Co3Hy °BriINNaOgS" 667.9210; found: 667.9209; C,3Hx®'BriINNaOgS" 669,9189; found:
669.9188.

COOEt
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3-(((4-bromophenyl)sulfonyl)methyl)-3,5-diphenyl-1-propi

onyl-1,3-dihydro-2H-pyrrol-2-one (3ap) Prepared by general
procedure; isolated as a yellow solid using petroleum/ethyl
acetate (3:1) as eluent (73 mg, 70%). 'H NMR (400 MHz,
DMSO-ds) & 7.74 (s, 4H), 7.49 (d, J = 7.5 Hz, 2H), 7.40 (dd, J
=5.3, 1.8 Hz, 3H), 7.34 (d, J = 7.5 Hz, 3H), 7.25 (dd, J = 6.6,
2.8 Hz, 2H), 5.82 (s, 1H), 4.52 (d, J = 14.7 Hz, 1H), 4.34 (d, J = 14.7 Hz, 1H), 2.87 (dd, J = 14.2,
7.2 Hz, 2H), 1.04 (t, J = 7.3 Hz, 3H). ®*C NMR (101 MHz, DMSO-ds) & 177.35, 173.22, 143.44,
139.38, 137.50, 132.92, 132.75, 130.21, 129.32, 128.77, 128.69, 128.55, 128.33, 127.12, 126.81,
114.91, 61.25, 54.63, 31.35, 8.81. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for
CaHz °BrNNaO,S" 546.0345; found: 546.0342; CysH,,’'BrINNaO,S" 548.0325; found:
548.0304.

o) 1-acetyl-5-(adamantan-1-yl)-3-methyl-3-(tosylmethyl)-1,
3-dihydro-2H-pyrrol-2-one (3aq) Prepared by general
@,Me procedure; isolated as a white solid using petroleum/ethyl
=3 acetate (10:1) as eluent (47 mg, 53%). *H NMR (400 MHz,
DMSO-ds) 6 7.71 (d, J = 8.0 Hz, 2H), 7.46 (d, J = 7.9 Hz,
2H), 5.10 (s, 1H), 3.97 (d, J = 14.7 Hz, 1H), 3.60 (d, J =
14.7 Hz, 1H), 2.41 (s, 6H), 1.96 — 1.86 (m, 6H), 1.73 — 1.60 (m, 9H), 1.16 (s, 3H). *C NMR (101
MHz, DMSO-dg) 6 181.48, 172.73, 151.86, 144.85, 137.42, 130.28, 128.03, 112.94, 60.51, 45.88,
36.55, 35.97, 28.26, 27.42, 24.79, 21.49. HRMS(ESI/Q-TOF) m/z: [M+Na]" calcd for
CsHxNNaO,S™ 464.1866; found: 464.1861.
— —  l-acetyl-3-(((4-bromophenyl)sulfonyl)me
thyl)-3-methyl-1,3,4,5,6,7-hexahydro-2H
-indol-2-one (3ar-1),

Ac~y Br , AN gr | l-acetyl-3-(((4-bromophenyl)sulfonyl)me

= ,s\’©/ S’O/ thyl)-3-methyl-1,3,3a,4,5,6-hexahydro-2
e° ° H-indol-2-one (3ar-2) Prepared by general
3aq-1 3aq-2 procedure; isolated as a white solid using
petroleum/ethyl acetate (10:1) as eluent (68
mg, 80%). 'H NMR (400 MHz, DMSO-ds)
§7.89—7.82 (m, 6H), 7.71 (d, J = 8.4 Hz, 2H), 6.31 (dt, J = 4.8, 2.6 Hz, 1H), 4.14 (d, J = 15.0 Hz,
1H), 3.62 (d, J = 2.6 Hz, 1H), 3.58 (d, J = 2.9 Hz, 1H), 2.62 — 2.52 (m, 3H), 2.34 (s, 3H), 2.31 (s,
3H), 2.13 (q, J = 4.5 Hz, 2H), 1.78 (ddp, J = 27.0, 14.0, 5.0 Hz, 4H), 1.65 — 1.54 (m, 2H), 1.43
(ddg, J = 29.2, 10.2, 6.9, 5.0 Hz, 5H), 1.27 (s, 3H), 1.13 (s, 3H). "*C NMR (101 MHz, DMSO-ds)
6 180.08, 176.63, 170.65, 169.83, 139.74, 138.92, 136.67, 134.03, 132.85, 132.78, 130.44, 130.41,
128.70, 128.65, 120.15, 111.22, 60.02, 57.97, 48.30, 46.58, 46.54, 26.29, 26.14, 25.02, 23.97,
22.99, 22.65, 21.10, 21.04, 20.39, 20.02. HRMS(ESI/Q-TOF) m/z: [M+Na]* calcd for C1gH2"°Br
NNaO,S" 448.0189; found: 448.0185; CigH,o’:Br NNaO,S* 450.0168; found: 450.0162.

Ac\N

3aq-1:3aqg-2=1:1
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5. Synthetic Application

0
Me
Ac‘N Et,NH (20 equw) HN
O MeCN, 60 °C, 12 h = S_@/""e
‘? PH o= iy

4, 98%
fo) (o)
Me NaH (3.0 equiv) " Me
. e<
N
HN . @,Me Mel (2.0 equiv) - . @,Me
ol 05 THF, rt, 12 h ol 0=,
o) (o)
4 5,90%
(o] OH
Me Me
Ac~y NaBH, (1.5 equiv) AS~NH
_ @/Me > _ OMe
P 0‘% MeOH, 0 °C, 15 min PH o:?\
o (o}
3a 6, 89%

To a 25 mL round-bottomed flask equipped with a stir bar added 3a (50 mg, 0.13 mmol), MeCN
(10 mL) and Et,NH (0.268 mL, 2.6 mmol). The mixture was heated to 60 °C and stirred for 12 h.
After the reaction was completed (monitored by TLC), water (20 mL) was added and the mixture
was extracted with ethyl acetate (20 mL % 3). The combined organic layer was dried over Na,SO,
and concentrated under reduced pressure to afford pure products 4 (yellow solid, 43 mg, 98%).
3-methyl-5-phenyl-3-(tosylmethyl)-1,3-dihydro-2H-pyrrol-2-one (4) 'H NMR (400 MHz,
DMSO-ds) 6 10.29 (s, 1H), 7.69 (d, J = 8.0 Hz, 2H), 7.53 — 7.51 (m, 2H), 7.48 — 7.38 (m, 5H),
5.44 (s, 1H), 3.84 (d, J = 12.0 Hz, 1H), 3.56 (d, J = 12.0 Hz, 1H), 2.43 (s, 3H), 1.24 (s, 3H). *C
NMR (101 MHz, DMSO-ds) & 181.78, 144.67, 140.32, 137.74, 130.10, 130.05, 129.33, 129.09,
128.17, 125.32, 107.50, 61.14, 47.66, 23.98, 21.57. HRMS(ESI/Q-TOF) m/z: [M+H]" calcd for
CioH20NO3S™ 342.1158; found: 342.1158.

To asolution of 4 (0.2 mmol) in THF (5.0 mL) at 0 °C added NaH (24 mg, 60% in mineral oil, 0.6
mmol, 3.0 equiv) in portions. After stirring at 0 °C for 20 minutes, Mel (0.4 mmol, 2.0 equiv) was
added dropwise to the reaction mixture, which was allowed to stir at room temperature for
additional 12 hours. After the reaction was completed (monitored by TLC), the reaction system
was guenched with water and extracted with ethyl acetate. The organic phase was dried over
Na,SO, and concentrated under reduced pressure. The residue was purified by column
chromatography flash chromatography on silica gel eluenting with petroleum ether/ethyl acetate
as eluent to afford the pure products 5 (white soild, 64 mg, 90%)
1,3-dimethyl-5-phenyl-3-(tosylmethyl)-1,3-dihydro-2H-pyrrol-2-one (5) *H NMR (400 MHz,
DMSO-ds) 8 7.74 (d, J = 8.3 Hz, 2H), 7.54 (d, J = 8.0 Hz, 2H), 7.46 — 7.42 (m, 5H), 5.28 (s, 1H),
3.89 (d, J = 12.0 Hz, 1H), 3.62 (d, J = 16.0 Hz, 1H), 2.85 (s, 3H), 2.44 (s, 3H), 1.26 (s, 3H). *C
NMR (101 MHz, DMSO-dg) 6 180.15, 144.80, 143.94, 137.46, 131.15, 130.06, 129.56, 129.19,
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128.15, 128.08, 110.51, 61.07, 46.66, 28.62, 23.84, 21.51. HRMS(ESI/Q-TOF) m/z: [M+H]" calcd
for CpoH2,NO5S" 356.1315; found: 356.1313.

To a 25 mL round-bottomed flask equipped with a stir bar was added 3a (50 mg, 0.13 mmol),
MeOH (10 mL) and NaBH, (7 mg, 0.20 mmol). The mixture was stirred at 0 °C for 15 min. After
the reaction was completed (monitored by TLC), water (20 mL) was added and the mixture was
extracted with ethyl acetate (20 mL > 3). The combined organic layer was dried over Na,SO, and
concentrated under reduced pressure. The residue was purified by flash silica gel column
chromatography using petroleum ether/ethyl acetate as eluent to afford pure products 6 (white
solid, 43 mg, 89%).
1-(2-hydroxy-3-methyl-5-phenyl-3-(tosylmethyl)-2,3-dihydro-1H-pyrrol-1-yl)ethan-1-one (6)
'H NMR (400 MHz, DMSO-dg) & 9.19 (s, 1H), 7.83 (d, J = 8.1 Hz, 2H), 7.43 (d, J = 8.0 Hz, 2H),
7.32 - 7.27 (m, 5H), 5.82 (s, 1H), 5.13 (t, J = 4.0 Hz, 1H), 3.66 (d, J = 12.0 Hz, 1H), 3.56 — 3.54
(m, 2H), 3.50 (d, J = 12.0 Hz, 1H), 2.39 (s, 3H), 2.01 (s, 3H), 1.37 (s, 3H). *C NMR (101 MHz,
DMSO-ds) & 169.34, 144.49, 139.87, 138.95, 135.11, 130.20, 129.38, 128.39, 127.95, 127.75,
125.84, 68.42, 62.16, 42.17, 23.30, 21.51, 21.35. HRMS(ESI/Q-TOF) m/z: [M+H]" calcd for
C1H26NO,S™ 386.1421; found: 386.1418

6. Mechanistic Experiments

(a) Radical trapping experiment with TEMPO

S0, (4.0 equiv)

N BF. ; e >O<
Ac. )HT 4 TEMPO (3.0 equiv) Ac\% Me N Me
NMP, rt, 24 h ’@,
Ph/& 0= \©\
1a 2a 3a, 0%
detected by LC-MS

In an argon fulfilled glovebox, perbromothiophene 1,1-dioxide (0.80 mmol),
1-methyl-4-vinylbenzene (0.81 mmol), were added into chamber A with a magnetic stirring bar,
followed by addition of tetradecane (1.0 mL). 1,5-dienes 1a (0.2 mmol), diazonium salt 2a (0.44
mmol) and TEMPO (0.6 mmol) were added into chamber B with a magnetic stirring bar. Then
solvent (NMP, 1.0 mL) was added rapidly by syringe. The two-chamber was sealed and removed
out of the glovebox. The chamber A was allowed to stir at 100 °C using heating mantle with
600-800 rpm stirring speed for 10 min. After, the chamber B was allowed to stir at room
temperature using heating mantle with 600-800 rpm stirring speed for 24 h. TLC and LC-MS
analysis demonstrated the product 3a is not found. The aryl radical combined with TEMPO (7)
were detected by LC-MS.
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(b) Radical trapping experiment with 1,1-diphenylethylene

. o Me

o N.BF S0, (4.0 equiv) Me Me

Ac )ﬁ‘/me 254 1 1.diphenylethylene (3.0 equiv) Ac~y + w + Ph g
SN + — Me X 7N
/& Me NMP, rt, 24 h pH 0:%’@’ Ph Ph O O

Ph o

1a 2a 3a, 0% 8 9
detected by LC-MS detected by LC-MS

In an argon fulfilled glovebox, perbromothiophene 1,1-dioxide (0.80 mmol),
1-methyl-4-vinylbenzene (0.81 mmol), were added into chamber A with a magnetic stirring bar,
followed by addition of tetradecane (1.0 mL). 1,5-dienes 1a (0.2 mmol), diazonium salt 2a (0.44
mmol) and 1,1-diphenylethylene (0.6 mmol) were added into chamber B with a magnetic stirring
bar. Then solvent (NMP, 1.0 mL) was added rapidly by syringe. The two-chamber was sealed and
removed out of the glovebox. The chamber A was allowed to stir at 100 °C using heating mantle
with 600-800 rpm stirring speed for 10 min. After, the chamber B was allowed to stir at room
temperature using heating mantle with 600-800 rpm stirring speed for 24 h. TLC and LC-MS
analysis demonstrated the product 3a is not found. The aryl radical combined with
1,1-diphenylethylene (8) were detected by LC-MS. The sulfonyl radical combined with
1,1-diphenylethylene (9) were detected by LC-MS.

17



100y 271.37 9.16a5S

L [M+H]* o

=

Ph
27113 Me

-

Exact Mass: 270.1409
Molecular Weight: 270.3750

1 s et 250 el

[M+H]"

- Me
Ph Z S’( ]

TRy

Ph O O
Exact Mass: 334.1028
Molecular weight: 334.4330

18



(c) Radical trapping experiment with BHT

S0, (4.0 equi 0 \V/
o N,BF, 2 ( qu'_v) Me
—_—

+ —
P Me NMP, rt, 24 h ,s@’ Me Me
Ph PH 0=\

1a 2a 3a, 0% 1"
detected by LC-MS detected by LC-MS

In an argon fulfilled glovebox, perbromothiophene 1,1-dioxide (0.80 mmol),
1-methyl-4-vinylbenzene (0.81 mmol), were added into chamber A with a magnetic stirring bar,
followed by addition of tetradecane (1.0 mL). 1,5-dienes 1a (0.2 mmol), diazonium salt 2a (0.44
mmol) and BHT (0.6 mmol) were added into chamber B with a magnetic stirring bar. Then
solvent (NMP, 1.0 mL) was added rapidly by syringe. The two-chamber was sealed and removed
out of the glovebox. The chamber A was allowed to stir at 100 °C using heating mantle with
600-800 rpm stirring speed for 10 min. After, the chamber B was allowed to stir at room
temperature using heating mantle with 600-800 rpm stirring speed for 24 h. TLC and LC-MS
analysis demonstrated the product 3a is not found. The aryl radical combined with BHT (10) were
detected by LC-MS. The sulfonyl radical combined with BHT (11) were detected by LC-MS.
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8. Single Crystal X-Ray Diffraction Data (3ah)

X-ray crystal data for 3ah with 50% probability for the ellipsoid contour (CCDC 2131001)

— = 50
o = 293
o
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o
o
I
o
o
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@
o
n
=
o
g
o
=3
o
=
=
]
—
@
—
@O
Z -124 211124_s1_wxh F121/n 1 R = 0.05 RES= 0 -B8 X

A crystal of 3ah was obtained by recrystallization from DCM/EA (2:1). 3ah (10 mg) was added
into 4 mL vial, followed by addition of EA (1 mL). DCM (2 mL) was added dropwise. After
setting a day, a crystal of 3ah was observed.

A suitable crystal was selected and analyzed on a Xcalibur, Eos diffractometer. The crystal was
kept at 293.15 K during data collection. Using Olex2™, the structure was solved with the
Superflip®? structure solution program using Charge Flipping and refined with the ShelXL!
refinement package using Least Squares minimisation.
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Datablock: CCDC 2131001

Bond precision: C-C = 0.0032 A Wavelength=0.71073
Cell: a=10.6128(3) b=9.0112(3) €=22.7652(7)
alpha=90 beta=95.487(3) gamma=90

21



Temperature: 293 K

Calculated Reported
Volume 2167.15(12) 2167.16(13)
Space group P 21/n P121/in1l
Hall group -P 2yn -P 2yn
Moiety formula C25H23N 04 S C25H23N 04 S
Sum formula C25H23N 04 S C25H23N 04 S
Mr 433.50 433.50
Dx, g cm-3 1.329 1.329
z 4 4
Mu (mm-1) 0.182 0.182
F000 912.0 912.0
Fooo! 912.91
h,k,Imax 13,11,28 13,11,28
Nref 4434 4428
Tmin, Tmax 0.938,0.956 0.995,1.000
Tmin' 0.938

Correction method=# Reported T Limits: Tmin=0.995 Tmax=1.000
AbsCorr = MULTI-SCAN
Data completeness= 0.999
R(reflections)= 0.0488( 3110)

Theta(max)= 26.371
WR2(reflections)= 0.1277(4428)

S=1.036 Npar= 283
Table 1 Crystal data and structure refinement for 211124 s1_wxh.
Identification code CCDC 2131001
Empirical formula CsH23NO4S
Formula weight 433.50
Temperature/K 293.15

Crystal system monoclinic

Space group P24/n

alA 10.6128(3)

b/A 9.0112(3)

c/A 22.7652(7)

a/° 90

/e 95.487(3)

v/° 90

Volume/A® 2167.16(13)

z 4

Peaicg/em’ 1.329

w/mm™ 0.182

F(000) 912.0

Crystal size/mm? 0.35 x0.3 x0.25
Radiation MoKa (A =0.71073)
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20 range for data collection/°® 5.942 t0 52.742

Index ranges -10<h<13,-10<k<11,-27<1<28
Reflections collected 10013

Independent reflections 4428 [Rin = 0.0214, Rsigma = 0.0401]
Data/restraints/parameters 4428/0/283

Goodness-of-fit on F? 1.036

Final R indexes [[>=26 (I)] R;=0.0488, wR,=0.1115

Final R indexes [all data] R;=10.0766, wR,=0.1277

Largest diff. peak/hole / e A 0.22/-0.35

Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A°x10%) for CCDC 2131001. U, is defined as 1/3 of of the trace of the
orthogonalised U,; tensor.

Atom X y z U(eq)
S1 2264.5(5) 2701.7(7) 1626.9(2) 48.04(18)
01 5005.6(18) 2439(2) 2763.2(7) 82.0(6)
02 6140.3(17) -289(2) 1461.6(8) 72.2(5)
03 2913.4(16) 1350.5(18) 1804.3(7) 62.2(5)
04 991.4(15) 2917(2) 1773.4(8) 71.2(5)
N1 5836.0(15) 1951(2) 1872.0(7) 43.2(4)
C1 5136(2) 2759(3) 2262.7(9) 52.2(6
c2 4599.2(19) 4139(3) 1935.3(9) 45.7(5)
C3 5079.7(18) 3951(3) 1343.6(9) 43.4(5)
C4 5799.0(18) 2760(2) 1325.8(9) 39.4(5)
C5 5174(2) 5528(3) 2252.5(12) 71.7(8)
C6 6031.2(19) 400(3) 1905.2(10) 48.0(5)
c7 6094(2) -300(3) 2498.8(11) 68.9(7)
C8 3157.2(18) 4211(2) 1952.4(9) 45.6(5)
C9 2266.3(17) 2903(2) 856.2(9) 39.1(5)
C10 2798.0(18) 1816(2) 532.8(9) 41.7(5)
Cl1 2747.1(19) 1956(2) -74.9(9) 45.5(5)
C12 2196.4(19) 3185(3) -359.7(9) 46.1(5)
C13 1670(2) 4258(3) -23.6(10) 54.1(6)
Cl4 1693(2) 4130(2) 579.8(10) 50.3(6)
C15 2129(3) 3345(3) -1019.6(10) 69.8(7)
C16 6627.2(17) 2359(2) 864.6(9) 38.5(5)
C17 7917.8(18) 2015(2) 1015.9(9) 44.7(5)
C18 8701.1(18) 1763(2) 589.4(10) 45.1(5)
C19 8255.4(18) 1823(2) -13.4(9) 39.1(5)
C20 9055(2) 1571(3) -469.6(11) 51.8(6)
c21 8587(3) 1626(3) -1045.7(11) 61.1(7)
Cc22 7308(3) 1923(3) -1199.6(10) 58.2(6)
C23 6509(2) 2184(2) -777.009) 48.6(5)

C24 6964.0(18) 2147(2) -170.9(9) 38.6(5)
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C25 6176.2(18) 2425(2) 281.1(9) 40.2(5)
Table 3 Anisotropic Displacement Parameters (A°<10°) for CCDC 2131001. The Anisotropic
displacement factor exponent takes the form: -2n2[h2a*2U11+2hka*b*U12+...].

Atom Un Uz, Uss Ups Uis U

s1 54.0(3) 49.4(4) 42.9(3) 0.6(3) 15.9(2) 4.8(3)
o1 104.9(14)  114.2(16)  28.6(9) 1.0(10) 15.0(8) 45.4(12)
02 107.8(14)  525(11)  60.2(11)  -12.2(9)  28.6(10)  3.3(10)
03 90.9(12)  46.8(10)  49.3(10)  7.8(8) 9.1(8) 0.9(9)
04 55.4(9) 93.0(14)  70.012)  -6.8(10) 31.4(8) -12.2(9)
N1 49.0(10)  5L1(12)  30.4(9) 4.1(8) 8.7(7) 10.0(8)
c1 54.4(13)  69.5(16)  33.0(12)  -12.4(12)  6.9(9) 10.8(12)
c2 49.1(12)  49.4(13)  39.7(12)  -12.6(10)  9.8(9) 6.9(10)
c3 42.7(11)  483(13)  40.0(12)  54(10)  7.6(9) 3.2(10)
C4 30.3(10)  47.6(13)  31.9(11)  -5.6(10) 5.9(8) -1.5(10)
Cc5 58.6(15)  78.7(19)  77.2(19)  -39.3(16)  3.6(12) 0.2(14)
Cc6 47.8(12)  52.9(14)  445(13)  -2.1(12) 11.0(10)  -0.7(11)
c7 83.0(17)  66.8(18)  584(17)  122(14)  14.0(13)  0.6(14)
c8 49.5(12)  50.3(14)  38.7(12)  -9.8(10) 13.3(9) 7.0(10)
9 30.0(10)  37.2(12)  413(12)  -1.4(9) 5.4(8) 6.0(9)
C10 46.1(11)  34.8(11)  449(12)  1.5(10) 8.5(9) 0.2(9)
ci1 49.3(12)  42.8(13)  455(13)  -7.1(10) 10.6(9) -5.9(10)
c12 48.2(12)  47.1(13)  42.3(13)  1.6(11) -0.1(9) -14.1(10)
C13 64.5(14)  39.5(13)  55.4(15)  52(11) -8.6(11) 1.8(12)
C14 54.8(13)  39.5(13)  56.0(15)  -7.8(11) 2.4(10) 4.4(10)
Cc15 87.1(18)  76.4(19)  45.0(15)  7.5(14) 2.5(12) -11.6(15)
C16 37.7(10)  43.0(12)  36.1(11)  -4.9(9) 9.7(8) 0.2(9)
C17 437(11)  522(14)  37.5(12)  -5.5(10) 1.5(9) 2.7(10)
c18 34.0(10)  46.6(13)  55.1(14)  -5.2(11) 7.1(9) 1.6(9)
C19 41.0(11)  32.9(11)  45.6(12)  -4.1(9) 15.3(9) -3.0(9)
C20 50.5(12)  44.0(13)  653(16)  -6.6(12)  28.9(11)  -4.8(10)
c21 86.0(18)  482(15)  55.9(16)  -59(12)  41.9(13)  -6.7(13)
C22 92.7(19)  46.6(14)  37.9(13)  0.0(11) 19.9(12)  -0.5(13)
c23 65.5(14)  42.4(13)  385(12)  -0.7(10) 7.9(10) 4.1(12)
Cc24 456(11)  34.4(11)  37.3(11)  -2.49) 10.9(9) 0.1(9)
C25 35.4(10)  46.7(12)  39.2(12)  -25(10)  7.0(8) 4.0(9)
Table 4 Bond Lengths for CCDC 2131001.

Atom Atom Length/A Atom Atom Length/A
s1 03 14375(17)  C9 Cl4 1.384(3)
s1 04 14354(16)  C10 cli1 1.385(3)
S1 C8 1.778(2) Ci11 C12 1.384(3)
s1 9 1.764(2) Cc12 C13 1.384(3)
01 c1 1.196(3) Cc12 C15 1.504(3)
02 C6 1.201(2) C13 C14 1.376(3)
N1 c1 1.415(3) C16 c17 1.415(3)
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C16
C17
C18
C19
C19
C20
C21
Cc22
Cc23
C24

Atom
C10
C10
Cl4
Cc9
C12
Cl11
C13
C13
Cl4
C13
C17
C25
C25
C18
C17
C18
C18
C24
c21
C20
C23
C22
C19
C25
C25
C16

A
C6

C6

N1 c4 1.439(3)

N1 C6 1.413(3)

C1 C2 1.531(3)

Cc2 C3 1.495(3)

Cc2 C5 1.541(3)

Cc2 C8 1.536(3)

C3 o7} 1.320(3)

Cc4 C16 1.477(3)

C6 Cc7 1.487(3)

C9 C10 1.378(3)

Table 5 Bond Angles for CCDC 2131001.
Atom Atom Atom Angle/*
03 S1 C8 107.99(10)
03 S1 C9 108.69(10)
04 S1 03 119.04(11)
04 S1 C8 106.01(10)
04 S1 C9 107.92(10)
C9 S1 C8 106.53(10)
C1 N1 c4 108.04(17)
C6 N1 C1 123.98(19)
C6 N1 c4 122.61(17)
01 C1 N1 126.1(2)
01 C1 Cc2 126.0(2)
N1 C1 Cc2 107.80(18)
C1 C2 C5 108.62(18)
C1 C2 C8 110.30(18)
C3 C2 Cl 101.73(17)
C3 C2 C5 111.13(19)
C3 C2 C8 117.00(17)
C8 C2 C5 107.74(17)
Cc4 C3 C2 111.6(2)
N1 c4 C16 121.44(18)
C3 c4 N1 110.71(18)
C3 C4 C16 127.3(2)
02 C6 N1 119.5(2)
02 C6 c7 123.0(2)
N1 Cé c7 117.5(2)
Cc2 C8 S1 116.73(14)
Table 6 Torsion Angles for CCDC 2131001.

A B C D Angle/®
S1 C9 Ccio0 cu 177.33(14)
S1 C9 Cl4 C13  -178.30(16) C6
01 C1 C2 C3 179.2(2)
01 C1 C2 C5 61.9(3)
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C6

C25
C18
C19
C20
C24
c21
C22
Cc23
C24
C25

Atom
Cc9
C9
C9
C10
C11
C12
C12
C12
C13
Cl4
Cl6
Cl6
C16
C17
C18
C19
C19
C19
C20
c21
C22
C23
C24
C24
C24
C25

N1 C1
N1 C1
N1 C4
N1 C4

Atom
S1
Cl4
S1
Cl1
C10
C15
Cl1
C15
C12
C9
C4
C4
C17
Cl6
C19
C20
C24
C20
C19
C22
Cc21
C24
Cc23
C19
C23
C24

o1
Cc2
C3
C16

1.370(3)
1.356(3)
1.409(3)
1.421(3)
1.413(3)
1.358(3)
1.395(3)
1.362(3)
1.418(3)
1.409(3)

Angle/*
119.83(16)
120.6(2)
119.48(16)
119.3(2)
121.0(2)
121.5(2)
118.3(2)
120.2(2)
121.6(2)
119.1(2)
120.58(18)
120.15(17)
119.09(18)
120.53(19)
121.26(18)
122.51(19)
118.82(17)
118.7(2)
120.8(2)
120.4(2)
120.8(2)
120.4(2)
118.93(18)
118.70(18)
122.37(19)
121.59(18)

Angle/
28.3(4)
-153.03(19)
151.71(19)
-36.4(3)



C8
Cc2
C10
C14
c2
C10
C14
C3
C5
C8
C17
C25
C3
C16
02
Cc7
C4
S1
N1
Cl6
S1
C17
C25
01
Cc2
02
c7
C18
C24
C4
S1

-56.0(3)
43.20(19)
2.26(19)
-179.98(16)
171.82(16)
-128.12(17)
49.64(19)
0.5(2)
-116.8(2)
125.31(18)
-43.5(3)
141.4(2)
-3.3(2)
168.66(18)
149.1(2)
-31.1(3)
-2.5(2)
-60.2(2)
3.7(2)
-167.67(19)
55.3(2)
127.0(2)
-48.1(3)
-177.2(2)
1.5(2)
-1.9(3)
177.93(18)
-174.7(2)
175.71(19)
112.9(2)
-178.65(17)

C8

C8

C8

C9

C9

C10
C10
C10
Cl1
C12
Cl4
C15
C16
C17
C17
C17
C18
C18
C18
C19
C19
C20
C20
C20
c21
C22
C22
C23
C24
C25

S1

S1

C2

S1

C10
C9

C11
C11
C12
C13
C9

C12
C17
C16
C18
C18
C19
C19
C19
C20
C24
C19
C19
C21
Cc22
C23
C23
C24
C19
C16

Table 7 Hydrogen Atom Coordinates (Ax104) and Isotropic

01 C1L 2
03 s1 C8
03 s1 C9
03 s1 C9
04 s1 C8
04 s1 C9
04 S1 C9
N1 C1L 2
N1 C1L 2
N1 Cl1 2
N1 C4 C16
N1 C4 C16
C1 N1 C4
C1 N1 C4
C1 N1 C6
C1 N1 C6
C1 c2 C3
C1 c2 cCs8
C2 C3 C4
C2 cC3 C4
C3 c2 cCs8
C3 C4 Cl6
C3 C4 C16
C4 N1 C1
C4 N1 C1
C4 N1  C6
C4 N1  C6
C4 Cl6 C17
C4 Cl6 C25
C5 c2 C3
C5 c2 C8
(A2x103) for CCDC 2131001.
Atom X

H3 4894.76
H5A 4929.94
H5B 4869.98
H5C 6080.02
H7A 6571.65
H7B 6499.25
H7C 5253.14
HS8A 2854.27
H8B 2981.44

H10

3187.02

y
4592.9

5560.46
6401.27
5488.01
323.84
-1250.75
-425.55
5115.67
4287.42
996.54
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zZ
1027.25
2647.63
2042.74
2264.67
2780.4
2486.3
2612.76
1755.84
2361.62
720.71

C9

C9

C3

C8

C11
Cl4
C12
C12
C13
Cl4
C10
C13
C18
C25
C19
C19
C20
C24
C24
C21
C25
C24
C24
C22
C23
C24
C24
C25
C20
C17

C10
Cl4
C4

Cc2

C12
C13
C13
C15
Cl4
C9

C11
Cl4
C19
C24
C20
C24
C21
C23
C25
C22
C16
C23
C25
C23
C24
C19
C25
C16
C21
C18

118.41(16)
-63.83(18)
-122.8(2)
-73.41(18)
1.4(3)
-0.6(3)
-1.5(3)
-179.62(19)
0.5(3)
0.5(3)
-0.4(3)
178.7(2)
-0.5(3)
0.5(3)
179.7(2)
-0.3(3)
179.4(2)
-179.0(2)
1.2(3)
-0.4(4)
-1.3(3)
1.0(3)
-178.79(19)
1.0(4)
-0.5(3)
-0.5(3)
179.3(2)
178.9(2)
-0.6(3)
0.4(3)

Displacement Parameters

U(eaq)
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107
103
103
103
55
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50



H11
H13
H14
H15A
H15B
H15C
H17
H18
H20
H21
H22
H23
H25

9. 'H, *C and **F NMR Spectra of All Compounds

1-acetyl-
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1-acetyl-3-methyl-3-(((4-(methylsulfonyl)phenyl)sulfonyl)methyl)-5-phenyl-1,3-dihydro-2H-p
yrrol-2-one (3v)
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1-acetyl-3-((benzo[d]thiazol-5-ylsulfonyl)methyl)-3-methyl-5-phenyl-1,3-dihydro-2H-pyrrol-
2-one (3w)
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3-(4-(((1-acetyl-3-methyl-2-0x0-5-phenyl-2,3-dihydro-1H-pyrrol-3-yl)methyl)sulfonyl)phenyl

)-3-ethylpiperidine-2,6-dione (3x, dr=1:1)
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4-(4-(((1-acetyl-3-methyl-2-oxo0-5-phenyl-2,3-dihydro-1H-pyrrol-3-yl)methyl)sulfonyl)phenox

y)-N-methylpicolinamide (3y)

CHREORUITNCA TR OUUTEr ORI NNT O MO N®OS © w0 M ©
QRRVVOOAROULNHOOOEOOMAENNNNNNT NN®Q ©Q QW “
B i e SNEON (S |
9000
8000
7000
o [o]
S [N e
—=N H +6000
3y
1H NMR, 400 MHz, DMSO-ds 5000
4000
3000
2000
| |
‘I I
~1000
I I
1
AJ ", ‘Ml L JULJL._JLJKJH_A_,.L |UIL . ~ Lo
Ty ¥ i v [ ¥
s g gz g £ 5 g 2 2
- - el = el = el - - - L “
AT T T T T T T T T T T T T T T T T T T T v/__1000
10.0 S. 90 85 80 75 70 65 60 55 50 45 40 35 30 2 2.0 S5 10 05 00
1 (ppm)
QORI TTINAINTRN VIR OOOM 28000
aasouamaue Y oNgrc Q b [0y
oo M O T 000 E T B W e N : wee
REZTBETT 8B R88Ee: - & S G F
PR LU L L L L R © < NN Los000
| =53 NSNS emmm—— | N
24000
22000
20000
LA
S [N Sy-Me 18000
—N H
3y ~16000
13C NMR, 101 MHz, DMSO-ds
14000
12000
10000
8000
6000
4000
2000
0
F-2000
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 10 0 -10 -20

1 (ppm)

54



1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(2-chlorophenyl)-3-methyl-1,3-dihydro-2H-p
yrrol-2-one (32)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(3-chlorophenyl)-3-methyl-1,3-dihydro-2H-p
yrrol-2-one (3aa)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4-chlorophenyl)-3-methyl-1,3-dihydro-2H-p

yrrol-2-one (3ab)
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1-acetyl-5-(4-bromophenyl)-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-1,3-dihydro-2H-

pyrrol-2-one (3ac)
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1-acetyl-5-(4-iodophenyl)-3-methyl-3-(tosylmethyl)-1,3-dihydro-2H-pyrrol-2-one (3ad)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(2-iodophenyl)-3-methyl-1,3-dihydro-2H-py
rrol-2-one (3ae)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-5-(2-nitrophenyl)-1,3-dihydro-2H-py

rrol-2-one (3af)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-5-(o-tolyl)-1,3-dihydro-2H-pyrrol-2-

one (3ag)
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1-acetyl-3-methyl-5-(naphthalen-2-yl)-3-(tosylmethyl)-1,3-dihydro-2H-pyrrol-2-one (3ah)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-5-(pyridin-3-yl)-1,3-dihydro-2H-pyr

rol-2-one (3ai)
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1-acetyl-5-(benzo[d][1,3]dioxol-5-yl)-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-1,3-dihy
dro-2H-pyrrol-2-one(3aj)
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1-acetyl-3-benzyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4-iodophenyl)-1,3-dihydro-2H-pyr
rol-2-one (3ak)
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1-acetyl-3-benzyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-phenyl-1,3-dihydro-2H-pyrrol-2-on
e (3al)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-butyl-5-phenyl-1,3-dihydro-2H-pyrrol-2-one

(3am)

r 6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

r 1500
r 1000
500

50000

45000

40000

35000

30000

25000

20000

r 15000

10000

5000

r-5000

=

.
o

H NMR, 400 MHz, DMSO-d,

- =00'T
=00'¢

_ . S00°T
- 20T

7,

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

10.0

06°LS —

cL 09—

€0°SLL —
19'9¢1L
NN.wN_‘%
€5°8¢C1L
wm.wmr\
8L°0€L
s8zel
v0'€el

ve6el
06'crlL

S1°691 —

V6Ll —

-
m

3am

13C NMR, 101 MHz, DMSO-dj

220 210 200 190 180 170 160 150 140 130 120 110 100 90

60 50 40 30 20 10 O -10 -20

70

80

1 (ppm)

68



1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4-iodophenyl)-3-phenyl-1,3-dihydro-2H-pyr
rol-2-one (3an)

15000

4.54
4.51
4.35
4.31
—2.44

14000

13000

12000

r 11000

10000

9000

TH NMR, 400 MHz, DMSO-dj

: ¥

8000

7000

6000

5000

4000

3000

2000

1000

B VS TN

1.00=

r-1000

» | 1.00=
N
o 7 3.00-

100 95 90 85 80 75 70 65 6.0 55 50

F38ULL

36000

177.40
169.37
142.47
139.35

| 137.20
| 137.02
127.17

—115.61

—95.06

—61.24

—54.61
—26.09

34000

32000

e
[o]
P

30000

28000

26000

I 24000
3an
+22000

13, -
C NMR, 101 MHz, DMSO-dg 20000
I 18000
t 16000
I 14000
I 12000

10000

.

r-2000

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
1 (ppm)

69



Ethyl
2-(1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-5-(4-iodophenyl)-2-oxo-2,3-dihydro-1H-pyr
rol-3-yl)acetate (3a0)
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3-(((4-bromophenyl)sulfonyl)methyl)-3,5-diphenyl-1-propionyl-1,3-dihydro-2H-pyrrol-2-one
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1-acetyl-5-(adamantan-1-yl)-3-methyl-3-(tosylmethyl)-1,3-dihydro-2H-pyrrol-2-one (3aq)
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1-acetyl-3-(((4-bromophenyl)sulfonyl)methyl)-3-methyl-1,3,4,5,6,7-hexahydro-2H-indol-2-on
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5-(4-iodophenyl)-3-methyl-3-(tosylmethyl)-1,3-dihydro-2H-pyrrol-2-one (4)
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1,3-dimethyl-5-phenyl-3-(tosylmethyl)-1,3-dihydro-2H-pyrrol-2-one (5)
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1-(2-hydroxy-3-methyl-5-phenyl-3-(tosylmethyl)-2,3-dihydro-1H-pyrrol-1-yl)ethan-1-one (6)
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