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1. General Information

Materials:

All reagents and solvents were purchased from commercial sources and used without
further purification unless otherwise stated. All chemicals were obtained from local suppliers
or synthesized. The preparation of enaminonest*! and N-allenylsulfonamides??! according to

the previous procedures.

Methods:

All reactions beyond room temperature (r.t.) were run in oil baths with the temperature
calibrated with a thermometer. Prior to an experiment, the oil bath was allowed to equilibrate
to the desired temperature for 15 min. H, C, spectra were recorded in CDCl; (with
tetramethylsilane as internal standard) solution on Bruker AVANCE 400 MHz spectrometer
or Bruker AVANCE 500 MHz spectrometer. The following notations were used: br-broad,
s-singlet, d-doublet, t-triplet, g-quartet, m-multiplet, dd-doublet of doublet, dt-doublet of
triplet, td-triplet of doublet, ddd-doublet of doublet of doublet. HRMS spectra were recorded

on a waters Q-TOF permier spectrometer.

2. General Experimental Procedure for [4+2] Cyclization of N-Allenylsulfonamides and

Enaminones with 1,3-Sulfonyl Shift towards 1,4-Dihydropyridine Sulfones

R* 4
o) O R O\\S/Rz
AgOAc (2.0 equiv)
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To a 10 mL Schlenk flask equipped with magnetic stir bar was added enaminones (0.5



mmol), N-tosylallenamides (0.75 mmol, 1.5 equiv), AgOAc (1.0 mmol, 2.0 equiv). After the
DCE (2 mL) was injected into the test tube via syringe. The reaction mixture was allowed to
stir at 100 °C for 24 h, during which time a constant checking by TLC was performed. Once
the reaction proceeded to a desired degree, the resulting reaction mixture was mixed with a
small amount of silica gel and concentrated. The crude product was purified by flash column

chromatography on silica gel with PE/EtOAC as the eluent to afford the yellow solid.

3. Characterization Data for 1,4-Dihydropyridine Sulfones

(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)(phenyl)methanone (3a)
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N

3a I\I/Ie

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (5:1)

The title compound was obtained as a yellow solid, Yield = 88% (155.81 mg). *H NMR (400
MHz, CDCls) § 7.77 (d, J = 7.6 Hz, 2H), 7.47 — 7.42 (m, 3H), 7.39 (t, J = 7.7 Hz, 2H), 7.33
(d, J = 8.0 Hz, 2H), 7.01 (s, 1H), 6.57 (s, 1H), 3.23 (s, 2H), 3.09 (s, 3H), 2.43 (s, 3H). 1*C
NMR (101 MHz, CDClz) 6 194.25, 144.78, 144.38, 139.21, 136.87, 135.91, 130.96, 130.06,
128.55, 128.46, 128.27, 115.79, 113.42, 41.73, 21.83, 20.88.

HRMS (ESI, m/z): Calcd. for C;oH1sNOsS: [M+H]*, 354.1164. Found: m/z 354.1162.

(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)(o-tolyl)methanone (3b):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 69% (127.01 mg). *H NMR (400
MHz, CDCls) & 7.81 — 7.76 (m, 1H), 7.35 (d, J = 8.5 Hz, 1H), 7.31 — 7.27 (m, 1H), 7.22 —
7.13 (m, 1H), 7.07 (s, 1H), 7.00 (s, 1H), 6.35 (s, 1H), 3.24 (s, 1H), 3.05 (s, 1H), 2.46 — 2.44
(m, 1H), 2.21 (s, 1H). 3C NMR (101 MHz, CDCls) § 195.94, 145.10, 144.45, 139.09,
136.75, 135.87, 135.79, 130.99, 130.10, 129.48, 128.33, 127.37, 125.40, 116.25, 114.65,
41.71, 21.88, 20.42, 19.57.

HRMS (ESI, m/z): Calcd. for C2;H2:FNO3S: [M+H]*, 368.1320. Found: m/z 368.1319.

(2-fluorophenyl)(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3c):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 53% (98.61 mg). *H NMR (400
MHz, CDCls) 6 7.77 (d, J = 8.0 Hz, 2H), 7.43 — 7.37 (m, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.28
—7.24 (m, 1H), 7.17 (dt, I = 7.5, 0.9 Hz, 1H), 7.07 (dd, J = 13.2, 4.7 Hz, 1H), 7.00 (s, 1H),

6.45 (s, 1H), 3.23 (s, 2H), 3.09 (s, 3H), 2.44 (s, 3H).



13C NMR (101 MHz, CDCls) & 189.96, 159.1(d, J = 249.7 Hz), 145.45, 144.50, 136.68,
135.62, 131.87 (d, J = 7.9 Hz), 130.08, 129.93, 128.27, 124.48, 116.51, 116.31 (d, J = 21.9
Hz), 114.23, 41.81, 21.85, 20.51.

HRMS (ESI, m/z): Calcd. for C,oH1sFNO3S: [M+H]*, 372.1070. Found: m/z 372.1068.

(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)(m-tolyl)methanone (3d):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (3:1)

The title compound was obtained as a yellow solid, Yield = 62% (114.12 mg) . 'H NMR
(400 MHz, CDCls) 6 7.78 (d, J = 8.1 Hz, 2H), 7.33 (d, J = 8.1 Hz, 2H), 7.29 — 7.23 (m, 3H),
7.23 —7.17 (m, 1H), 7.02 (s, 1H), 6.58 (s, 1H), 3.23 (s, 2H), 3.09 (s, 3H), 2.43 (s, 3H), 2.36
(s, 3H). 3C NMR (101 MHz, CDCls) 6 194.49, 144.74, 144.33, 139.19, 138.48, 136.91,
135.84, 131.66, 130.01, 128.93, 128.25, 128.21, 125.50, 115.60, 113.38, 41.70, 21.81, 21.57,
20.81.

HRMS (ESI, m/z): Calcd. for C»1H2:NOsS: [M+H]", 368.1320. Found: m/z 368.1318.

(3-fluorophenyl)(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3e):




This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 71% (132.10 mg). *H NMR (400
MHz, CDCls) § 7.76 (d, J = 8.3 Hz, 2H), 7.35 (ddd, J = 14.0, 8.7, 4.3 Hz, 3H), 7.21 (dt, J =
7.5,1.1Hz, 1H), 7.17 - 7.10 (m, 2H), 7.01 (d, J = 0.8 Hz, 1H), 6.57 (d, J = 0.7 Hz, 1H), 3.21
(s, 2H), 3.11 (s, 3H), 2.43 (s, 3H). 3C NMR (101 MHz, CDCls) & 192.57 (d, J = 2.1 Hz),
163.83, 161.36, 145.06, 144.47, 141.20 (d, J = 6.4 Hz), 136.73, 135.72, 130.42, 129.97 ,
128.26, 124.11 (d, J = 3.1 Hz), 118.02, 117.80, 116.13, 115.57, 115.35, 113.02, 41.81, 21.83,
20.79. HRMS (ESI, m/z): Calcd. for CyHisFNOsS: [M+H]", 372.1069. Found: m/z

372.1066.

(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)(p-tolyl)methanone (3f):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 85% (156.46 mg). *H NMR (400
MHz, CDCl3) & 7.76 (d, J = 8.2 Hz, 2H), 7.34 (dd, J = 12.5, 8.1 Hz, 4H), 7.18 (d, J = 7.9 Hz,
2H), 7.01 (s, 1H), 6.58 (s, 1H), 3.22 (s, 2H), 3.08 (s, 3H), 2.42 (s, 3H), 2.37 (s, 3H). 1°C
NMR (101 MHz, CDClz) 6 194.92, 144.26, 141.02, 137.09, 135.82, 129.96, 128.10, 115.03,
114.02, 41.63, 24.75, 21.78, 20.37.

HRMS (ESI, m/z): Calcd. for C;1H21NOsS: [M+H]*, 368.1320. Found: m/z 368.1319.



(4-methoxyphenyl)(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3g):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (3:1)

The title compound was obtained as a yellow solid, Yield = 92% (176.70 mg). *H NMR (400
MHz, CDCls) § 7.76 (d, J = 8.2 Hz, 2H), 7.48 — 7.42 (m, 2H), 7.32 (d, J = 8.1 Hz, 2H), 7.01
(s, 1H), 6.89 (d, J = 8.7 Hz, 2H), 6.58 (s, 1H), 3.83 (s, 3H), 3.22 (s, 2H), 3.10 (s, 3H), 2.42 (s,
3H). 3C NMR (101 MHz, CDCls) 6 193.29, 162.12, 144.33, 143.81, 137.01, 135.93, 131.57,
130.67, 130.05, 128.26, 115.26, 113.83, 113.44, 55.64, 41.69, 21.85, 21.09.

HRMS (ESI, m/z): Calcd. for C,1H2; NO4S: [M+H]*, 384.1269. Found: m/z 384.1267.

(4-fluorophenyl)(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3h):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 76% (141.40 mg). *H NMR (400
MHz, CDCls) 6 7.75 (d, J = 8.0 Hz, 2H), 7.45 (dd, J = 8.2, 5.6 Hz, 2H), 7.31 (d, J = 8.0 Hz,

2H), 7.05 (t, J = 8.5 Hz, 2H), 7.00 (s, 1H), 6.55 (s, 1H), 3.20 (s, 2H), 3.10 (s, 3H), 2.41 (s,



3H). *C NMR (101 MHz, CDCls) 8 192.79, 165.62, 163.12, 144.63, 144.39, 136.87, 135.77,
135.23, 135.19, 130.77, 130.68, 130.01, 128.17, 115.70, 115.66, 115.49, 113.11, 41.72, 21.78,
20.86.

HRMS (ESI, m/z): Calcd. for C,oH1sFNO3S: [M+H]*, 372.1069. Found: m/z 372.10609.

(4-chlorophenyl)(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3i):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 81% (157.17 mg). *H NMR (400
MHz, CDCls) § 7.76 (d, J = 8.3 Hz, 2H), 7.41 — 7.34 (m, 4H), 7.33 (d, J = 8.1 Hz, 2H), 7.01
(s, 1H), 6.54 (s, 1H), 3.21 (s, 2H), 3.11 (s, 3H), 2.43 (s, 3H). *C NMR (101 MHz, CDCls) 5
192.89, 144.79, 144.45, 137.45, 137.15, 136.77, 135.76, 130.06, 129.88, 128.83, 128.25,
115.99, 113.19, 41.78, 21.83, 20.84.

HRMS (ESI, m/z): Calcd. for C»H1sCINO3S: [M+H]*, 388.0774. Found: m/z 388.0772.

(4-bromophenyl)(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3j):

Ts
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This compound was prepared by the general procedure described above.



Flash chromatography: PE/EA (3:1)

The title compound was obtained as a yellow solid, Yield = 63% (136.09 mg). *H NMR (400
MHz, CDCls) & 7.76 (d, J = 8.2 Hz, 2H), 7.53 (d, J = 8.3 Hz, 2H), 7.32 (t, J = 7.3 Hz, 4H),
7.01 (s, 1H), 6.54 (s, 1H), 3.21 (s, 2H), 3.11 (s, 3H), 2.43 (s, 3H). 3C NMR (101 MHz,
CDCls) 6 192.97, 144.82, 144.46, 137.91, 136.73, 135.75, 131.80, 130.07, 130.06, 128.26,
125.54, 116.07, 113.20, 41.79, 21.84, 20.84.

HRMS (ESI, m/z): Calcd. for C,oHis NO3BrS: [M+H]*, 432.0269. Found: m/z 432.0268.

4-(1-methyl-5-tosyl-1,4-dihydropyridine-3-carbonyl)benzonitrile (3k):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (2:1)

The title compound was obtained as a yellow solid, Yield = 48% (90.99 mg). *H NMR (400
MHz, CDCls) § 7.74 (d, J = 8.0 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H),
7.35 (d, J = 8.0 Hz, 2H), 7.02 (s, 1H), 6.49 (s, 1H), 3.22 (s, 2H), 3.12 (s, 3H), 2.44 (s, 3H).
13C NMR (101 MHz, CDCls) & 192.21, 145.50, 144.65, 143.16, 136.46, 135.49, 132.48,
130.13, 128.93, 128.32, 118.30, 116.78, 114.43, 113.04, 41.92, 21.89, 20.71.

HRMS (ESI, m/z): Calcd. for C2;Hig N2O3: [M+H]*, 379.1116. Found: m/z 379.1113.

(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)(naphthalen-2-yl)methanone (3I):
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield =81% (163.67 mg). *H NMR (400
MHz, CDCls) § 7.93 — 7.85 (m, 4H), 7.80 (d, J = 7.8 Hz, 2H), 7.58 — 7.52 (m, 3H), 7.35 (d,
J=7.8 Hz, 2H), 7.04 (s, 1H), 6.64 (s, 1H), 3.30 (s, 2H), 3.09 (s, 3H), 2.45 (s, 3H). 3C NMR
(101 MHz, CDCls) 3C NMR (101 MHz, ) § 194.28, 144.90, 144.43, 136.88, 136.50, 135.87,
134.56, 132.55, 130.10, 128.98, 128.66, 128.61, 128.33, 128.04, 127.76, 127.03, 125.49,
115.90, 113.70, 41.76, 21.88, 20.99.

HRMS (ESI, m/z): Calcd. for Cy4H2:NO3S: [M+H]", 404.1320. Found: m/z 404.1317.

Furan-2-yl(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3m):

3m I\I/Ie

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (5:1)

The title compound was obtained as a yellow solid, Yield =54% (92.91 mg). *H NMR (400
MHz, CDCls) § 7.77 — 7.76 (m, 2H), 7.54 — 7.53 (m, 1H), 7.41 (dd, J = 3.7, 1.2 Hz, 1H),
7.34 —7.32 (m, 2H), 7.08 — 7.05 (m, 1H), 7.02 (d, J = 0.8, 1H), 6.96 — 6.95 (m, 1H), 3.24 (s,

1H), 3.17 (s, 1H), 2.43 (s, 1H). 3C NMR (101 MHz, CDCls) & 184.79, 144.41, 142.90,

10



137.01, 135.86, 131.47, 130.93, 130.07, 128.24, 127.51, 115.36, 113.34, 99.74, 41.79, 21.85,
21.27.

HRMS (ESI, m/z): Calcd. for Ci;gH17NO,4S: [M+H]*, 344.0956. Found: m/z 344.0955.

(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)(thiophen-2-yl)methanone (3n):

3n I\I/Ie

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 69% (124.22 mg). *H NMR (400
MHz, CDCls) & 7.76 (d, J = 8.4 Hz, 2H), 7.51-7.50 (m, 1H), 7.46-7.45 (m, 1H), 7.33-7.30
(m, 2H), 7.08-7.06 (m, 1H), 7.02 (s, 1H), 3.22 (s, 3H), 3.21 (s, 2H), 2.42 (s, 3H). 3C NMR
(101 MHz, CDClz) & 178.66, 153.26, 145.05, 144.34, 143.10, 136.84, 135.86, 130.02,
128.20, 117.06, 115.52, 112.33, 112.02, 41.92, 21.82, 20.84.

HRMS (ESI, m/z): Calcd. for C13H17NO3S,: [M+H]*, 360.0728. Found: m/z 360.0727.

(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)(naphthalen-2-yl)methanone (30)

30 |\I/|e

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (6:1)

11



The title compound was obtained as a yellow solid, Yield = 43% (81.73 mg). *H NMR (500
MHz, CDCl3) 8 7.77 (d, J = 7.4 Hz, 2H), 7.62 — 7.51 (m, 3H), 7.37 (s, 3H), 7.32 (d, J = 7.3
Hz, 2H), 7.02 (t, J = 16.2 Hz, 3H), 3.21 (s, 5H), 2.42 (s, 3H). *C NMR (101 MHz, CDCls)
0 186.58, 144.32, 141.85, 140.58, 137.05, 135.85, 135.28, 130.19, 130.01, 129.03, 128.28,
128.15, 120.32, 115.40, 114.93, 41.78, 21.80, 20.85.

HRMS (ESI, m/z): Calcd. for C,,H21NO3S: [M+H]*, 380.1320. Found: m/z 380.1320.

1-(1-methyl-5-tosyl-1,4-dihydropyridin-3-yl)ethan-1-one (3p):

Me)m/-rs

N
3P Me

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (5:1)

The title compound was obtained as a yellow solid, Yield = 52% (75.95 mg). *H NMR (400
MHz, CDCls) § 7.72 (d, J = 8.0 Hz, 2H), 7.29 (d, J = 7.9 Hz, 2H), 6.98 (s, 1H), 6.79 (s, 1H),
3.16 (s, 3H), 3.02 (s, 2H), 2.40 (s, 3H), 2.15 (s, 3H). 3C NMR (101 MHz, CDCl3) & 194.91,
144.29, 140.93, 137.08, 135.88, 130.00, 128.17, 115.20, 114.13, 41.66, 24.79, 21.82, 20.44.

HRMS (ESI, m/z): Calcd. for C;5H17NOsS: [M+H]", 292.1007. Found: m/z 292.1003.

1-methyl-3-tosyl-4,6,7,8-tetrahydroquinolin-5(1H)-one (3q):

12



This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (5:1)

The title compound was obtained as a yellow solid, Yield =40% (63.62 mg). *H NMR (400
MHz, CDCls) & 7.74 (d, J = 8.3 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 7.01 (s, 1H), 3.18 (s, 3H),
3.05 (s, 2H), 2.43 (t, J = 6.1 Hz, 2H), 2.41 (s, 3H), 2.35 — 2.28 (m, 2H), 1.99 — 1.91 (m, 2H).
13C NMR (101 MHz, CDCls) & 196.11, 153.26, 144.19, 138.65, 135.99, 129.95, 128.17,
114.92, 109.82, 38.94, 36.02, 25.77, 21.82, 21.08, 20.17.

HRMS (ESI, m/z): Calcd. for C17H19NO3S: [M+H]*, 318.1164. Found: m/z 318.1161.

(1-benzyl-5-tosyl-1,4-dihydropyridin-3-yl)(phenyl)methanone (3r):

e 0 N
Ph Ts
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (6:1)

The title compound was obtained as a yellow solid, Yield = 73% (157.00 mg). *H NMR (400
MHz, CDCls)§ 7.76 (d, J = 8.2 Hz, 2H), 7.43 — 7.29 (m, 10H), 7.20 — 7.15 (m, 2H), 7.13 (s,
1H), 6.67 (s, 1H), 4.42 (s, 2H), 3.27 (s, 2H), 2.44 (s, 3H). *C NMR (101 MHz, CDCls) &
194.26, 144.42, 144.07, 138.92, 136.33, 135.77, 135.41, 131.11, 130.07, 129.51, 128.86,
128.59, 128.49, 128.32, 127.44, 127.43, 127.41, 116.13, 113.56, 58.28, 21.86, 21.22.

HRMS (ESI, m/z): Calcd. for CxH23NO3S: [M+H]*, 430.1477. Found: m/z 430.1476.

(1-benzyl-5-(naphthalen-2-ylsulfonyl)-1,4-dihydropyridin-3-yl)(phenyl)methanone (3s):

13
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (5:1)

The title compound was obtained as a yellow solid, Yield = 78% (181.80 mg). *H NMR (400
MHz, CDCls) § 8.50 (d, J = 1.6, 1H), 8.01 — 7.96 (m, 2H), 7.91 (d, J = 8.0, 1H), 7.81-7.79
(m, 1H), 7.67-7.60 (m, 2H), 7.42-7.28 (m, 8H), 7.23 (s, 1H), 7.19-7.17 (m, 2H), 6.67 (d, J =
1.2, 1H), 4.44 (s, 2H), 3.32 (s, 2H). 3C NMR (101 MHz, CDCls) & 194.16, 143.97, 138.83,
136.99, 135.60, 135.39, 135.30, 132.36, 131.06, 130.10, 129.74, 129.65, 129.46, 128.81,
128.51, 128.43, 128.07, 127.77, 127.40, 122.84, 115.67, 113.60, 58.25, 21.23.

HRMS (ESI, m/z): Calcd. for Cy9H23NO3S: [M+H]",466.1477. Found: m/z 466.1474.

(1-benzyl-5-(methylsulfonyl)-1,4-dihydropyridin-3-yl)(phenyl)methanone (3t):

e ) ~N
Ms
Ph
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N
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This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (5:1)

The title compound was obtained as a yellow solid, Yield = 70% (123.94 mg). *H NMR (400
MHz, CDCls) § 7.47 — 7.43 (m, 3H), 7.40 — 7.35 (m, 5H), 7.19-7.17 (m, 2H), 6.98 (d, J =

1.2 Hz, 1H), 6.75 (t, J = 0.8 Hz, 1H), 4.42 (s, 2H), 3.55 (s, 2H), 2.93 (s, 2H). *C NMR (101

14



MHz, CDCl3) 6 194.23, 144.21, 138.83, 137.38, 135.27, 131.29, 129.56, 128.96, 128.66,
128.59, 127.52, 115.02, 113.55, 58.34, 40.11, 21.75.

HRMS (ESI, m/z): Calcd. for C,oH1sNOsS: [M+H]*, 354.1164. Found: m/z 354.1163.

5-benzoyl-1-benzyl-N,N-dimethyl-1,4-dihydropyridine-3-sulfonamide (3u):

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (3:1)

The title compound was obtained as a yellow solid, Yield = 56% (107.28 mg). *H NMR (400
MHz, CDCls) & 7.46 — 7.43 (m, 3H), 7.39 — 7.34 (m, 5H), 7.19-7.16 (m, 2H), 6.85 (s, 1H),
6.75 (s, 1H), 4.40 (s, 2H), 3.42 (s, 2H), 2.86 (s, 6H). 3C NMR (101 MHz, CDCls) & 194.29,
144.62, 139.03, 136.86, 135.52, 131.10, 129.47, 128.80, 128.62, 128.52, 127.34, 113.28,
113.10, 58.20, 37.63, 21.96.

HRMS (ESI, m/z): Calcd. for Cy1H2 N2O3S: [M+H]*, 383.1429. Found: m/z 383.1427.

(1-(4-methoxybenzyl)-5-tosyl-1,4-dihydropyridin-3-yl)(phenyl)methanone (3v):

4 o N\

Ts
Ph
O

N
PMB
3v

\. J

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

15



The title compound was obtained as a yellow solid, Yield = 66% (151.52mg). *H NMR (500
MHz, CDCls) § 7.76 (d, J = 8.3 Hz, 2H), 7.46-7.41 (m, 1H), 7.38-7.31 (m, 6H), 7.13 -7.07
(m, 3H), 6.93-6.88 (M, 2H), 6.66 (d, J = 1.1 Hz, 1H), 4.35 (s, 2H), 3.83 (s, 3H), 3.26 (s, 2H),
2.44 (s, 3H). 3C NMR (126 MHz, CDCls) 5 194.22, 160.11, 144.38, 143.99, 139.04, 136.23,
135.90, 131.06, 130.07, 129.05, 128.61, 128.48, 128.33, 127.24, 116.07, 114.89, 113.48,

57.91, 55.64, 21.85, 21.31.
HRMS (ESI, m/z): Calcd. for C,7H2sNO,S: [M+H]*, 460.1577. Found: m/z 460.1557.

Phenyl(5-tosyl-1-(2,2,2-trifluoroethyl)-1,4-dihydropyridin-3-yl)methanone (3w):

)

Bz \(j/TS
| |

N

N

CF
3w 3
——

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (4:1)

The title compound was obtained as a yellow solid, Yield = 67% (141.40 mg). *H NMR (400
MHz, CDCls) § 7.78 (d, J = 8.4 Hz, 2H), 7.49 — 7.46 (m, 3H), 7.43 — 7.39 (m, 3H), 7.36 (d,
J = 8.8 Hz, 2H), 7.08 (s, 1H), 6.61 (s, 1H), 3.77 (g, J = 8.4 Hz, 2H), 3.24 (s, 2H), 2.45 (s,
3H).3C NMR (101 MHz, CDCls) 5 194.26, 144.78, 142.80, 138.48, 135.65, 135.39, 131.54,
130.20, 128.70, 128.63, 128.39, 117.73, 115.05, 21.88, 20.80.

HRMS (ESI, m/z): Calcd. for C21H1sFsNOsS: [M+H]*, 422.1038/. Found: m/z 422.1034.

(S)-phenyl(1-(1-phenylethyl)-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3x):

16



Y

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (5:1)

The title compound was obtained as a yellow solid, Yield = 80% (177.67 mg). *H NMR (400
MHz, CDCls) § 7.75 (d, J = 8.0 Hz, 2H), 7.42 — 7.37 (m, 4H), 7.33 (d, J = 8.0 Hz, 2H), 7.30
—7.29 (m, 4H), 7.22 — 7.19 (m, 3H), 6.69 (s, 1H), 4.62 — 4.57 (g, J = 6.8 Hz, 1H), 3.27 (s,
2H), 2.43 (s, 3H), 1.61 (d, J = 6.8 Hz, 3H). 3C NMR (101 MHz, CDCls) 5 194.23, 144.35,
142.65, 139.46, 138.92, 135.86, 134.95, 131.06, 130.06, 129.42, 128.76, 128.59, 128.44,
128.32, 126.69, 126.68, 115.89, 113.38, 62.45, 21.86, 21.66, 19.83.

HRMS (ESI, m/z): Calcd. for Co;H2sNOsS: [M+H]", 444.1633. Found: m/z 444.1633.

Phenyl(1-phenyl-5-tosyl-1,4-dihydropyridin-3-yl)methanone (3y):

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (3:1)

The title compound was obtained as a yellow solid, Yield = 71% (147.73 mg). *H NMR (400
MHz, CDClz) 6 7.82 (d, J = 8.3 Hz, 2H), 7.51 (dd, J = 6.7, 1.5 Hz, 3H), 7.48 — 7.45 (m, 1H),

7.42 —7.35 (m, 6H), 7.29 — 7.24 (m, 1H), 7.13 — 7.08 (m, 3H), 3.37 (s, 2H), 2.45 (s, 3H). 3C

17



NMR (101 MHz, CDCls) 6 194.62, 144.61, 142.74, 142.09, 138.77, 135.55, 134.78, 131.32,
130.25, 130.12, 128.65, 128.54, 128.37, 127.06, 120.94, 118.01, 115.10, 21.85, 21.38.

HRMS (ESI, m/z): Calcd. for C,sH21NO3S: [M+H]*,416.1320. Found: m/z416.1319.

(1,4-dimethyl-5-tosyl-1,4-dihydropyridin-3-yl)(phenyl)methanone (3z):

( (0] Me )
Ts
Ph
201
\
Me
§ 3z Y,

This compound was prepared by the general procedure described above.

Flash chromatography: PE/EA (6:1)

The title compound was obtained as a yellow solid, Yield = 21% (38.65 mg). *H NMR (500
MHz, CDCls) & 7.80 (d, J = 7.8 Hz, 2H), 7.44 (d, J = 7.6 Hz, 3H), 7.37 (t, J = 7.4 Hz, 2H),
7.31 (d, J = 7.8 Hz, 2H), 7.16 (s, 1H), 6.60 (s, 1H), 3.85 (g, J = 6.4 Hz, 1H), 3.18 (s, 3H),
2.42 (s, 3H), 1.08 (d, J = 6.4 Hz, 3H). 3C NMR (126 MHz, CDCls) & 194.13, 144.19,
143.39, 139.56, 137.98, 137.80, 130.99, 130.05, 128.45, 128.43, 128.03, 119.88, 118.82,
41.96, 26.19, 23.38, 21.83.

HRMS (ESI, m/z): Calcd. for C»1H2:NOsS: [M+H]", 368.1320. Found: m/z 368.1317.

4. X-Ray Diffraction Analysis of 3a

Empirical formula C20H19NO3S

Formula weight 353.42
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Temperature 298(2)

Wavelength 0.71073 A
Crystal system Monoclinic

Space group C2/c

Unit cell dimensions

a=27.711(2)A

Alpha=90.00°

b=9.4240(9)A

Beta=123.253(3) ©

c=16.1661(14)A

Gamma=90.00°

\olume 3530.4(5)
Z 8
Density (calculated) 1.330 mg/m?®
Absorption coefficient 0.202 mm'!
F(000) 1488
Crystal size 0.43x0.28 x 0.21 mm?

Theta range for data collection

2.3310 25.02°

Index ranges

-26<=h<=32,-11<=k<=9, -19<=I<=13

Absorption correction

multi-scan

Max. and min. transmission

0.9588 and 0.9182

Data / restraints / parameters 3118 /0/ 228
Goodness-of-fit on F2 1.042
Final R indices [I1>2sigma(l)] R1=0.0417 wR2=0.0923
R indices (all data) R1=0.0788 wR2=0.1092
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Figure S1. ORTEP drawing of 3a showing 30% probability thermal ellipsoids.

5. Practical Utilities

5.1 3.0 mmol scale reaction for 3r and 3v

0 O
AgOAc (2.0 equiv) Ph Ts
Ph | N > | |

I DCE, 100 °C, 12 h N
NMe, Bn I

Bn

To a 25 mL Schlenk flask equipped with magnetic stir bar was added
(E)-3-(dimethylamino)-1- phenylprop-2-en-1-one 1a (3.0 mmol, 0.53 g), N-benzyl-4-methyl-
N-(propa-1,2-dien-1-yl) benzenesulfonamide 3r (4.5 mmol, 1.34 g, 1.5 equiv), AgOAc (6.0

mmol, 1.0 g, 2.0 equiv). After the DCE (10 mL) was injected into the test tube via syringe.
20



The reaction mixture was allowed to stir at 100 °C for 24 h, during which time a constant
checking by TLC was performed. Once the reaction proceeded to a desired degree, the
resulting reaction mixture was mixed with a small amount of silica gel and concentrated. The
crude product was purified by flash column chromatography on silica gel with PE/EtOAc as

the eluent to afford the yellow solid 3r.

)

O
H\ AgOAc (2.0 equiv) Ph Ts
Ph | N > | |

NMe I DCE, 100 °C, 12 h l}l
2 PMB PMB

To a 25 mL Schlenk flask equipped with magnetic stir bar was added
(E)-3-(dimethylamino)-1-phenylprop-2-en-1-one la (3.0 mmol, 0.53 ),
N-(4-methoxy-benzyl)-4-methyl-N-(propa-1,2-dien-1-yl) benzenesulfonamide 3v (4.5 mmol,
1.48 g, 1.5 equiv), AgOAc ( 6.0 mmol, 1.0 g, 2.0 equiv). After the DCE (10 mL) was
injected into the test tube via syringe. The reaction mixture was allowed to stir at 100 °C for
24 h, during which time a constant checking by TLC was performed. Once the reaction
proceeded to a desired degree, the resulting reaction mixture was mixed with a small amount
of silica gel and concentrated. The crude product was purified by flash column

chromatography on silica gel with PE/EtOAC as the eluent to afford the yellow solid 3v.

5.2 Diversification of 3r and 3v [*]

0 0
Ts Ts
Ph B Et,SiH (3.0 equiv) Ph)m
»
N TFA (1.5 mL), r.t., 12 h. N
Bn Bn

3r 4a
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Typical procedure for the transformation of 3r to 4a: To a 10 mL Schlenk flask equipped
with magnetic stir bar was added 3r (0.5 mmol, 214.5 mg), Et3SiH (3.0 equiv). After the TFA
(1.5 mL) was injected into the test tube via syringe. The reaction mixture was allowed to stir
at r.t. for 12 h, during which time a constant checking by TLC was performed. Once the
reaction proceeded to a desired degree, the resulting reaction mixture was mixed with a small
amount of silica gel and concentrated. The crude product was purified by flash column

chromatography on silica gel with PE/EtOAC as the eluent to afford the yellow solid 4a.

(1-benzyl-5-tosyl-1,4,5,6-tetrahydropyridin-3-yl)(phenyl)methanone (4a):

(o ) The title compound was obtained as a yellow solid in 82% vyield. Flash
Ts
Ph
)k(j/ chromatography: PE/EA (6:1). H NMR (500 MHz, CDCls) 6 7.73 (d, J
N
|
L Bn )} =8.2 Hz, 2H), 7.39 — 7.28 (m, 10H), 7.14 — 7.06 (m, 3H), 4.25 (q, J =

15.0 Hz, 2H), 3.58 — 3.46 (m, 1H), 3.42 — 3.28 (m, 2H), 2.93 — 2.83 (m, 1H), 2.58 — 2.47 (m,
1H), 2.41 (s, 3H). *C NMR (126 MHz, CDCls) § 192.76, 151.08, 145.38, 140.23, 135.09,
133.95, 130.05, 129.86, 129.11, 128.91, 128.45, 128.22, 128.10, 127.59, 105.54, 60.16,

57.54,44.14, 21.68, 20.79.

o F F
Ts Ts
Ph ] DAST (1.5 mmol, 3.0 equiv) Ph X
N > | =
. CHCI5 (1.5 mL), r.t., 24 h. N
Bn
4
3r b

Typical procedure for the transformation of 3r to 4b: To a 10 mL Schlenk flask equipped
with magnetic stir bar was added 3r (0.5 mmol, 214.5 mg), DAST (1.5 mmol, 3.0 equiv) via
a syringe in CHCI3; (1.5 mL) . The reaction mixture was allowed to stir at r.t. for 24 h, during
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which time a constant checking by TLC was performed. Once the reaction proceeded to a
desired degree, the resulting reaction mixture was mixed with a small amount of silica gel
and concentrated. The crude product was purified by flash column chromatography on silica

gel with PE/EtOAC as the eluent to afford the yellow solid 4b.

3-(difluoro(phenyl)methyl)-5-tosylpyridine (4b):

The title compound was obtained as a yellow solid in 56% yield. Flash

PR N\ chromatography: PE/EA (15:1). 'H NMR (500 MHz, CDCls) § 9.14

(d, J = 2.0 Hz, 1H), 8.88 -8.79 (m, 1H), 8.35 (t, J = 2.1 Hz, 1H), 7.84 (d,
J=8.3 Hz, 2H), 7.50-7.41 (m, 5H), 7.35 (d, J = 8.0 Hz, 2H), 2.42 (s, 3H).
13C NMR (126 MHz, CDCls) § 151.20 (t, J = 5.4 Hz), 149.96, 145.63, 138.94, 137.43,
135.89, 135.67 , 135.45, 134.75 134.51, 134.26, 132.59 (t, J = 5.2 Hz), 131.03 , 130.60,
129.15, 128.18, 125.74 (t, = 5.6 Hz), 121.22, 119.28, 117.34, 21.86 .
19F NMR (471 MHz, CDCls) & -89.60.

HRMS (ESI, m/z): Calcd. for C19H15sF,NO,S: [M+H]*, 360.0864. Found: m/z 360.0853.

0]

- 0
S
th o T
- |
N TFA (1.5 mL), r.t., 24 h NG
PMB s
3v ¢

Typical procedure for the transformation of 3v to 4c: To a 10 mL Schlenk flask equipped
with magnetic stir bar was added 3v (0.5 mmol, 229.6 mg), TFA (1.5 mL), the reaction
mixture was allowed to stir at r.t. for 24 h, during which time a constant checking by TLC

was performed. Once the reaction proceeded to a desired degree, the resulting reaction
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mixture was mixed with a small amount of silica gel and concentrated. The crude product
was purified by flash column chromatography on silica gel with PE/EtOAc as the eluent to

afford the yellow solid 4c.

Phenyl(5-tosylpyridin-3-yl)methanone(4c):

o) The title compound was obtained as a yellow solid in 79% yield. Flash

Ts
Ph)‘\[j/ chromatography: PE/EA (10:1). '"H NMR (500 MHz, CDClz) & 9.27
N

(d, J = 1.9 Hz, 1H), 9.08 (s, 1H), 8.55 (t, J = 2.1 Hz, 1H), 7.85 (d, J =
8.3 Hz, 2H), 7.79-7.72 (m, 2H), 7.69-7.58 (m, 1H), 7.52 (t, J = 7.8 Hz, 2H), 7.34 (d, J = 8.0
Hz, 2H), 2.41 (s, 3H).

13C NMR (126 MHz, CDCls) § 193.07, 154.07, 151.10, 145.64, 139.05, 137.40, 136.20,
135.96, 134.05, 133.56, 130.59, 130.19, 129.11, 128.19, 21.84.

HRMS (ESI, m/z): Calcd. for C19H1sNO3S: [M+H]*, 338.0845. Found: m/z 338.0835.

o) 0
Ts cl
Ph ] 1) NCS (1.2 equiv), THF (1.5 mL), r.t., 1.0 h Ph Ts
’ o
N 2)BH5 (1.0 M, 1.0 mL), r.t., 3 h. N
PMB PMB
3v 4d

Typical procedure for the transformation of 3v to 4d: To a 10 mL Schlenk flask equipped
with magnetic stir bar was added 3v (0.5 mmol, 229.6 mg), NCS (0.6 mmol, 1.2 equiv) in
THF (1.5 mL) in air at r.t. for 1.0 h, then BH3; (1.0 M, 1.0 mL) in air at r.t. for 3 h, during
which time a constant checking by TLC was performed. Once the reaction proceeded to a
desired degree, the resulting reaction mixture was mixed with a small amount of silica gel

and concentrated. The crude product was purified by flash column chromatography on silica
24



gel with PE/EtOAC as the eluent to afford the yellow solid 4d.

(5-chloro-1-(4-methoxybenzyl)-5-tosylpiperidin-3-yl)(phenyl)methanone(4d):

j\(jmﬂs The title compound was obtained as a yellow solid in 67% vield. Flash
Ph

N chromatography: PE/EA (10:1). *H NMR (500 MHz, CDCls) & 8.01

|
PMB

(d, J=8.1Hz, 2H), 7.72 (d, J = 7.8 Hz, 2H), 7.59 (dd, J = 10.7, 4.1 Hz,
1H), 7.49 (t, J = 7.6 Hz, 2H), 7.32 (d, J = 8.2 Hz, 2H), 7.22 (d, J = 7.9 Hz, 2H), 6.94-6.87
(m, 2H), 4.63 (ddd, J = 11.7, 7.9, 4.1 Hz, 1H), 3.84 (s, 3H), 3.62 (d, J = 13.0 Hz, 1H), 3.42
(dd, J = 18.3, 13.2 Hz, 2H), 3.22 (d, J = 9.1 Hz, 1H), 3.00 (dd, J = 14.7, 1.8 Hz, 1H), 2.50
(d, J=13.1 Hz, 1H), 2.43 (d, J = 12.7 Hz, 3H), 2.29 (dt, J = 22.7, 12.8 Hz, 2H).

13C NMR (126 MHz, CDCls) § 199.97, 159.33, 145.66, 135.65, 133.82, 131.46, 131.22,
130.71, 129.50, 129.11, 128.77, 114.03, 81.94, 61.85, 60.78, 55.51, 55.19, 42.56, 36.63,
21.92.

HRMS (ESI, m/z): Calcd. for C;7H2sNO4CIS: [M+H]*, 498.1500. Found: m/z 498.1486.

6. Control Experiment

Ts ; Ts
| AgOAc (2.0 equiv) /LL/,\']
\/N\Bn > Ts “Bn
DCE, 100°C, 12 h
2b no desired product

To a 10 mL schlenk flask equipped with magnetic stir bar was added N-benzyl-4-methyl-
N-(propa-1,2-dien-1-yl) benzenesulfonamide 3r (0.5 mmol, 0.15 g), AgOAc (1.0 mmol, 0.17

g, 2.0 equiv). After the DCE (1.0 mL) was injected into the test tube via syringe. The
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reaction mixture was allowed to stir at 100 °C for 12 h, during which time a constant

checking by TLC was performed.
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"H NMR (500 MHz, CDCls)
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13C NMR (126 MHz, CDCl5)
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H NMR (500 MHz, CDCls)
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13C NMR (126 MHz, CDCly)
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