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1. General information

Unless otherwise specified, all reagents and solvents were obtained from commercial
suppliers and used without further purification. All reagents were weighed and handled in air
at room temperature. *H NMR spectra were recorded at 400 MHz and *C NMR spectra were
recorded at 100 MHz by using a Bruker Avance 400 spectrometer. Chemical shifts were
calibrated using residual undeuterated solvent as an internal reference ('"H NMR: CDCl; 7.26
ppm, 3C NMR: CDCl; 77.0 ppm). The following abbreviations were used to describe peak
splitting patterns when appropriate: s = singlet, d = doublet, t = triplet, g = quartet, m =
multiplet, brs = broad singlet. Mass spectra were performed on a spectrometer operating on
ESI-TOF.

2. Experimental Section

2.1 General procedure for the synthesis of sulfonylated /V-heteroaromatics
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In a pressure tube was consecutively placed halogenated N-heteroaromatic (0.5 mmol),
H>O (2 mL), sulfonyl chloride (0.6 mmol) and Na,SOs (0.65 mmol), then the mixtures were
heated to 80 °C, The progress of the reaction was monitored by TLC. The reaction typically
took within 2 hours. Upon completion, the reaction was cooled to room temperature, stand for
4h, then the crude product was collected via filtration, it was further purified by column
chromatography on silica gel (eluent: petroleum ether/EtOAc = 10:1 - 4:1) to obtain
sulfonylated N-heteroaromatics.

2.2 Gram - scale Synthesis of 3aa

2.2.1 Synthesis of 3aa with 10mmol of 2-chloroquinoline

m . NaySO0s (1.3 equiv.) ©\/j
D -
NT e H,0, 80 °C N > Ts

1a, 10 mmol, 1.63 g 3aa, 2.35 g yield 83%
purify by chromatography

3aa, 2.04 g yield 72%

purify by washing with EtOH
In a round-bottom flask was consecutively placed 2-chloroquinoline (10mmol, 1.63 g),
H20 (20 mL), tosyl chloride (12 mmol, 2.28 g) and Na.SO; (13 mmol, 1.64 g), then the
mixtures were heated to 80 °C for 2h, Upon completion, the reaction was cooled to room
temperature, stand for 4h, then the crude product was collected via filtration, it was

further purified by column chromatography on silica gel (eluent: petroleum ether/EtOAC
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= 10:1 - 4:1) to obtain 2.35 gram of 3aa ,yield 83%. The crude product could also be
purified by washing with 2mL of EtOH to obtain 2.04 gram of 3aa, yield 72% purity
94%. The solid form of 3aa obtained by washing crude product with EtOH is as follows
(Figure 1)

Figure 1 Solid form of purified 3aa

2.2.2 Synthesis of 3aa with 30mmol of 2-chloroquinoline

O
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1a, 30 mmol, 4.89 g 3aa, 6.03 g, yield 71%
purify by washing with EtOH

In a round-bottom flask was consecutively placed 2-chloroquinoline (30mmol, 4.89
g), H20 (60 mL), tosyl chloride (36 mmol, 7.14 g) and Na,SOs (39 mmol, 4.92 g), then
the mixtures were heated to 80 °C for 2h, Upon completion, the reaction was cooled to
room temperature, stand for 4h, then the crude product was collected via filtration, it was
further purified by washing with 6mL of EtOH to obtain 6.03 gram of 3aa, yield 71%,
purity 94%.

2.3 Control Experiments

N Acid (10 mol%) N
— + TSNa H O 80 OC > _
N Cl 20, N Ts

1a 4a Acid Time 3aa 3aa
TsOH 2h 91%
HCI 2h  89%
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In a pressure tube was consecutively placed 2-chloroquinoline (0.5 mmol, 82 mg), H.O
(2 mL), TsNa (1 mmol, 178 mg) and TsOH.H.O or Concentrated hydrochloric acid (0.05
mmol), then the mixtures were heated to 80 °C for 2 hours, Upon completion, the reaction
was cooled to room temperature, then water (5mL) was added to the reaction mixtue, it was
extracted with CH,Cl, (5 mL x 2) and the organic extracts were dried over anhydrous Na;SOa,
filtered and concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel (eluent: petroleum ether/EtOAc = 10:1 - 4:1) to obtain 3aa.
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3. Characterization data of products

2-tosylquinoline (3aa)’

'H NMR (400 MHz, CDCLs): & = 8.35 (d, J= 8.4 Hz, 1 H), 8.19 — 8.14 (m, 2 H), 8.01 (d, J=
8.0 Hz, 2 H), 7.85 (d, J=8.0 Hz, 1 H), 7.77 — 7.74 (m, 1 H), 7.64 — 7.61 (m, 1 H), 7.31 (d, J=
8.4 Hz, 2 H), 2.37 (s, 3 H); 3C NMR (100 MHz, CDCLs): & = 158.2, 147.3, 144.7, 138.6,
136.0, 130.9, 130.3, 129.7, 129.1, 129.0, 128.7, 127.6, 117.6, 21.5.

2-(phenylsulfonyl)quinoline (3ab)’

'"H NMR (400 MHz, CDCls): & = 8.38 (d, J= 8.8 Hz, 1 H), 8.22 — 8.13 (m, 4 H), 7.88 (d, J=
8.4 Hz, 1 H), 7.81 — 7.77 (m, 1 H), 7.68 — 7.64 (m, 1 H), 7.61 — 7.52 (m, 3 H); '*C NMR (100
MHz, CDCls): § = 158.1, 147.5, 139.1, 138.7, 133.7, 131.0, 130.4, 129.2, 129.1, 129.0, 128.8,
127.7,117.7.

2-((4-(tert-butyl)phenyl)sulfonyl)quinoline (3ac)’

'"H NMR (400 MHz, CDCL3): & = 8.37 (d, /= 8.8 Hz, 1 H), 8.20 (d, J= 8.4 Hz, 2 H), 8.06 (d, J
= 8.8 Hz, 2 H), 7.87 (d, J= 8.0 Hz, 1 H), 7.81 — 7.77 (m, 1 H), 7.67 — 7.64 (m, 1 H), 7.54 (d, J
= 8.4 Hz, 2 H), 1.30 (s, 9 H); 3C NMR (100 MHz, CDCLy): & = 158.3, 157.7, 147.5, 138.7,
136.1, 130.9, 130.4, 129.1, 128.9, 128.8, 127.7, 126.2, 117.8, 35.2, 31.0.

2-((4-methoxyphenyl)sulfonyl)quinoline (3ad)’
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'H NMR (400 MHz, CDCls): § = 8.35 (d, J= 8.8 Hz, 1 H), 8.18 — 8.15 (m, 2 H), 8.06 (d, J=
8.8 Hz, 2 H), 7.86 (d, J= 8.0 Hz, 1 H), 7.77 (t, J= 7.6 Hz, 1 H), 7.64 (t, J= 7.6 Hz, 1 H), 6.99
(d, J= 8.8 Hz, 2 H), 3.83 (s, 3 H); '3C NMR (100 MHz, CDCL): § = 163.8, 158.6, 147.4,
138.6, 131.2, 130.9, 130.4, 130.3, 129.0, 128.7, 127.6, 117.5, 114.3, 55.6.

2-((4-(trifluoromethoxy)phenyl)sulfonyl)quinoline (3ae)*

L
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'H NMR (400 MHz, CDCLs): & = 8.39 (d, J= 8.4 Hz, 1 H), 8.22 — 8.19 (m, 3 H), 8.13 (d, J=
8.8 Hz, 1 H), 7.87 (d, J= 8.4 Hz, 1 H), 7.79 — 7.75 (m, 1 H), 7.67 — 7.62 (m, 1 H), 7.34 (dd, J;
= 8.8 Hz, J>= 1.2 Hz, 2 H); 3C NMR (100 MHz, CDCl3): § = 157.5, 152.9 (q, J.r = 8.4),
147.3, 138.9, 137.2, 131.3, 131.1, 130.2, 129.3, 128.8, 127.7, 120.7 (q, Jer = 1.5), 120.1 (q,
Jox =258.1), 117.4; °F NMR (376 MHz, CDCL3): & = - 57.7.

2-([1,1'-biphenyl]-4-ylsulfonyl)quinoline (3af)’

'H NMR (400 MHz, CDCl3): § = 8.40 (d, J= 8.4 Hz, 1 H), 8.24 (d, J= 8.4 Hz, 1 H), 821 —
8.19 (m, 3 H), 7.89 (d, J= 8.0 Hz, 1 H), 7.82 — 7.78 (m, 1 H), 7.74 (d, J= 8.4 Hz, 2 H), 7.68 —
7.65 (m, 1 H), 7.58 — 7.56 (m, 2 H), 7.47 — 7.40 (m, 3 H); *C NMR (100 MHz, CDCL3): & =
158.2, 147.5, 146.7, 139.2, 138.8, 137.6, 131.0, 130.4, 129.6, 129.2, 129.0, 128.9, 128.6,
127.7, 127.4, 117.7.

2-((4-fluorophenyl)sulfonyl)quinoline (3ag)’

X
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'H NMR (400 MHz, CDCls): § = 8.46 (d, J= 8.4 Hz, 1 H), 8.29 — 8.21 (m, 4 H), 7.96 (d, J=
8.4 Hz, 1 H), 7.89 - 7.85 (m, 1 H), 7.76 — 7.72 (m, 1 H), 7.30 (t, J= 8.8 Hz, 2 H); *C NMR
(100 MHz, CDCL): & = 167.2, 164.7, 158.0, 147.4, 138.8, 135.0, 132.0, 131.9, 131.1, 130.3,
129.3, 128.9, 127.7, 117.5, 116.5, 116.3; F NMR (376 MHz, CDCls): § = - 103.3.

2-((4-chlorophenyl)sulfonyl)quinoline (3ah)’

'"H NMR (400 MHz, CDCls): & = 8.40 (d, J= 8.4 Hz, 1 H), 8.21 (d, J= 8.4 Hz, 1 H), 8.15 (d,J
= 8.8 Hz, 1 H), 8.08 (d, J= 8.4 Hz, 2 H), 7.89 (d, J= 8.0 Hz, 1 H), 7.80 (t, J= 7.6 Hz, 1 H),
7.68 (t, J= 7.6 Hz, 1 H), 7.52 (d, J= 8.8 Hz, 2 H); °C NMR (100 MHz, CDCL): § = 157.8,
147.4, 140.6, 138.9, 137.5, 131.1, 130.6, 130.3, 129.4, 129.4, 128.8, 127.7, 117.5.

2-((4-bromophenyl)sulfonyl)quinoline (3ai)’

'"H NMR (400 MHz, CDCl3): & = 8.40 (d, J= 8.4 Hz, 1 H), 8.20 (d, J= 8.4 Hz, 1 H), 8.15 (d,J
= 8.8 Hz, 1 H), 8.01 (d, J= 8.8 Hz, 2 H), 7.89 (d, /= 8.0 Hz, 1 H), 7.83 — 7.78 (m, 1 H), 7.69
~ 7.66 (m, 3 H); 3C NMR (100 MHz, CDCls): § = 157.7, 147.4, 138.9, 138.0, 132.4, 131.1,
130.6, 130.3, 129.4, 129.2, 128.9, 127.7, 117.5.

2-((4-iodophenyl)sulfonyl)quinoline (3aj)’

'H NMR (400 MHz, CDCl3): & = 8.39 (d, J= 8.8 Hz, 1 H), 8.20 (d, /= 8.8 Hz, 1 H), 8.15 (d, J
=84 Hz, 1 H), 7.91 — 7.88 (m, 3 H), 7.85 — 7.78 (m, 3 H), 7.70 — 7.66 (m, 1 H); 3C NMR
(100 MHz, CDCLs): & = 157.7, 147.5, 138.9, 138.7, 138.4, 131.1, 130.4, 130.4, 129.4, 128.9,
127.7,117.5, 101.9.

2-((4-(trifluoromethyl)phenyl)sulfonyl)quinoline (3ak)*
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'H NMR (400 MHz, CDCls): § = 8.42 (d, J= 8.4 Hz, 1 H), 8.28 (d, J= 8.4 Hz, 2 H), 8.23 (d, J
= 8.4 Hz, 1 H), 8.14 (d, J= 8.8 Hz, 1 H), 7.89 (d, J= 8.0 Hz, 1 H), 7.81 — 7.79 (m, 3 H), 7.68
(t, J= 7.2 Hz, 1 H); *C NMR (100 MHz, CDCLy): & = 157.3, 147.4, 142.6, 139.0, 135.7,
135.4, 135.1, 134.7, 131.2, 130.3, 129.7, 129.5, 1289, 127.7, 1262, 126.1, 126.1, 126.1,
124.5,121.7, 117.5; '°F NMR (376 MHz, CDCL3): 8 = - 63.2.

4-(quinolin-2-ylsulfonyl)benzonitrile (3al)’

'H NMR (400 MHz, CDCls): § = 8.43 (d, J= 8.0 Hz, 1 H), 8.28 — 8.22 (m, 3 H), 8.13 (d, J=
8.0 Hz, 1 H), 7.91 (d, J= 8.4 Hz, 1 H), 7.86 — 7.80 (m, 3 H), 7.72 — 7.68 (m, 1 H); 3C NMR
(100 MHz, CDCLs): & = 157.0, 147.4, 1432, 139.0, 132.7, 131.3, 130.2, 129.8, 129.6, 129.0,
127.8,117.5, 117.3, 117.2.

ethyl 4-(quinolin-2-ylsulfonyl)benzoate (3am)*

@(j
O
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N //S
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CO,Et

'H NMR (400 MHz, CDCls): § = 8.41 (d, J= 8.8 Hz, 1 H), 8.24 — 8.17 (m, 5 H), 8.14 (d, J=
8.8 Hz, 1 H), 7.89 (d, J= 8.0 Hz, 1 H), 7.82 — 7.78 (m, 1 H), 7.69 — 7.65 (m, 1 H), 4.39 (q, J=
7.2 Hz, 2 H), 1.38 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, CDCls): § = 165.1, 157.6, 147.5,
142.8, 1389, 135.1, 131.2, 130.4, 130.1, 129.4, 129.1, 127.7, 117.6, 61.7, 14.2.

2-((4-nitrophenyl)sulfonyl)quinoline (3an)’

'H NMR (400 MHz, CDCL3): & = 8.44 (d, J= 8.4 Hz, 1 H), 8.39 — 8.33 (m, 4 H), 8.25 (d, J=
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8.4 Hz, 1 H), 8.12 (d, J= 8.8 Hz, | H), 7.91 (d, J= 8.4 Hz, 1 H), 7.84 — 7.80 (m, 1 H), 7.70 (t,
J=17.6 Hz, 1 H); 3C NMR (100 MHz, CDCL): & = 156.9, 150.8, 147.5, 144.7, 139.1, 131.4,
130.6, 130.3, 129.7, 129.0, 127.8, 124.1, 117.5.

2-(m-tolylsulfonyl)quinoline (3ao)

'H NMR (400 MHz, CDCls): & = 8.36 (d, J= 8.4 Hz, 1 H), 8.20 — 8.16 (m, 2 H), 7.94 — 7.92
(m, 2 H), 7.86 (d, J= 8.4 Hz, 1 H), 7.79 — 7.75 (m, 1 H), 7.66 — 7.62 (m, 1 H), 7.42 — 7.38 (m,
2 H), 2.39 (s, 3 H); *C NMR (100 MHz, CDCLy): & = 158.1, 147.4, 139.3, 138.9, 138.7, 134.5,
131.5, 130.9, 130.3, 129.1, 129.1, 128.9, 127.6, 126.1, 117.7, 21.2; HRMS (ESI) m/z calcd.
for C16H14NO.S[M+H]": 284.0740, found 284.0743.

2-((3-bromophenyl)sulfonyl)quinoline (3ap)®
CLL
O
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'"H NMR (400 MHz, CDCls): & = 8.44 (d, J= 8.4 Hz, 1 H), 8.32 — 8.31 (m, 1 H), 8.25 (d, J=
8.4 Hz, 1 H), 8.21 (dd, J,= 8.8 Hz, J>= 0.8 Hz, 1 H), 8.13 — 8.10 (m, 1 H), 7.93 (d, J= 8.8 Hz,
1 H), 7.86 — 7.82 (m, 1 H), 7.77 — 7.70 (m, 2 H), 7.45 (t, J= 8.0 Hz, 1 H); *C NMR (100
MHz, CDCls): § = 157.5, 147.5, 140.9, 138.9, 136.8, 131.8, 131.2, 130.5, 130.4, 129.7, 129.4,
127.7, 1277, 123.0, 117.6.

2-(o-tolylsulfonyl)quinoline (3aq)’

'H NMR (400 MHz, CDCls): § = 8.39 (d, J= 8.4 Hz, 1 H), 8.30 (dd, J;= 8.0 Hz, J,= 1.6 Hz,
1 H), 8.17 (d, J= 8.4 Hz, 1 H), 8.11 (d, J= 8.8 Hz, 1 H), 7.89 (d, J= 8.0 Hz, 1 H), 7.79 — 7.75
(m, 1 H), 7.68 — 7.64 (m, 1 H), 7.52 — 7.48 (m, 1 H), 7.42 (t, J=7.6 Hz, 1 H), 7.25 (d, J= 7.6
Hz, 1 H), 2.56 (s, 3 H); '3C NMR (100 MHz, CDCls): & = 158.2, 147.1, 139.1, 138.6, 137.1,
133.9, 132.4, 130.9, 130.6, 130.4, 129.1, 128.9, 127.7, 126.4, 117.7, 20.7.

2-((2-chlorophenyl)sulfonyl)quinoline (3ar)’
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'"H NMR (400 MHz, CDCls): & = 8.52 — 8.50 (m, 1 H), 8.44 (d, J= 8.8 Hz, 1 H), 8.34 (d, J=
8.4 Hz, 1 H), 8.05 (d, J= 8.4 Hz, 1 H), 7.92 (d, J= 8.4 Hz, 1 H), 7.79 — 7.75 (m, 1 H), 7.70 —
7.66 (m, 1 H), 7.59 — 7.56 (m, 2 H), 7.43 — 7.41 (m, 1 H); >C NMR (100 MHz, CDCL): & =
157.4, 147.2, 138.4, 136.7, 134.9, 133.1, 132.2, 131.5, 130.9, 130.3, 129.2, 129.0, 127.8,
127.2, 118.4.

2-((3-chloro-4-fluorophenyl)sulfonyl)quinoline (3as)*

'H NMR (400 MHz, CDCls): § = 8.41 (d, J= 8.8 Hz, 1 H), 8.23 — 8.19 (m, 2 H), 8.14 (d, J=
8.4 Hz, 1 H), 8.08 — 8.04 (m, 1 H), 7.89 (d, J= 8.4 Hz, 1 H), 7.80 (t, J= 8.0 Hz, 1 H), 7.68 (t,
J=172 Hz, 1 H), 7.30 (t, J= 8.4 Hz, 1 H); *C NMR (100 MHz, CDCL): § = 162.6, 160.1,
157.4, 147.4, 139.0, 136.0, 135.9, 132.0, 131.2, 130.2, 129.8, 129.7, 129.4, 128.9, 127.7,
122.6,122.4, 117.5, 117.4, 117.3; "F NMR (376 MHz, CDCls): § = - 105.5.

2-(naphthalen-2-ylsulfonyl)quinoline (3at)’

'"H NMR (400 MHz, CDCls): 8 =8.75 (s, 1 H), 8.38 (d, J= 8.4 Hz, 1 H), 8.27 (d, J= 8.4 Hz, |
H), 8.16 (d, /= 8.8 Hz, 1 H), 8.08 (dd, J= 8.4 Hz, 1.6 Hz, 1 H), 8.00 (d, J= 7.6 Hz, 1 H), 7.95
(d, J= 8.8 Hz, 1 H), 7.88 — 7.85 (m, 2 H), 7.78 — 7.74 (m, 1 H), 7.65 — 7.57 (m, 3 H); 1°C
NMR (100 MHz, CDCLy): § = 158.1, 147.4, 138.7, 136.0, 135.3, 132.1, 131.0, 130.8, 130.3,
129.5, 129.3, 129.2, 128.8, 127.9, 127.7, 127.5, 123.7, 117.8.

2-((2,3-dihydrobenzofuran-5-yl)sulfonyl)quinoline (3au)

'H NMR (400 MHz, CDCls): & = 8.36 (d, J= 8.8 Hz, 1 H), 8.18 (d, J= 8.4 Hz, 2 H), 7.94 —
7.91 (m, 2 H), 7.87 (d, J= 8.4 Hz, 1 H), 7.80 — 7.76 (m, 1 H), 7.67 — 7.63 (m, 1 H), 6.86 (d, J
S10



= 8.0 Hz, 1 H), 4.65 (t, J= 8.8 Hz, 2 H), 3.25 (t, J= 8.8 Hz, 2 H); 3C NMR (100 MHz,
CDCls): 6=164.9, 158.7, 147.4, 138.6, 130.9, 130.9, 130.4, 129.0, 128.5, 127.7, 126.3, 117.6,
109.7, 72.4, 28.9; HRMS (ESI) m/z caled. for Ci7HiuNOs;S[M+H]": 312.0689, found
312.0685.

2-(thiophen-2-ylsulfonyl)quinoline (3av)’

'H NMR (400 MHz, CDCL): & = 8.39 (d, J= 8.8 Hz, 1 H), 8.22 — 8.20 (m, 2 H), 7.92 — 7.88
(m, 2 H), 7.83 — 7.79 (m, 1 H), 7.73 (dd, J,= 5.2 Hz, J,= 1.6 Hz, 1 H), 7.70 — 7.66 (m, 1 H),
7.14 — 7.12 (m, 1 H); 3C NMR (100 MHz, CDCls): & = 157.9, 147.4, 139.7, 138.9, 135.3,
135.2, 131.1, 130.3, 129.3, 128.9, 127.8, 127.7, 117.3.

2-(propylsulfonyl)quinoline (3aw)

SIS\
O
N/
N S

/
O// \/\Me

"H NMR (400 MHz, CDCl5): 6 = 8.42 (d, /= 8.8 Hz, 1 H), 8.22 (d, J= 9.6 Hz, 1 H)), 8.12 (d,
J=8.8 Hz, 1 H), 7.93 (d, /=8.4 Hz, 1 H), 7.86 — 7.82 (m, 1 H), 7.72 — 7.68 (m, 1 H), 3.54 —
3.50 (m, 2 H), 1.88 — 1.82 (m, 2 H), 1.04 (t, J= 7.2 Hz, 3 H); *C NMR (100 MHz, CDCl5): §
=156.9, 147.2, 138.8, 131.1, 130.1, 129.2, 129.1, 127.8, 117.2, 53.5, 16.0, 13.1; HRMS (ESI)
m/z calced. for C1oH14NO2S[M+H]*: 236.0740, found 236.0742.

2-(cyclopropylsulfonyl)quinoline (3ax)’

O\/j\
— //
N

//SW
O

'H NMR (400 MHz, CDCls): 6 =8.39 (d, /= 8.4 Hz, 1 H), 8.22 (d, J=8.4 Hz, 1 H), 8.03 (d, J
=8.4Hz, 1 H), 791 (dd, J;=8.0Hz, J.=1.2 Hz, 1 H), 7.84 - 7.80 (m, 1 H), 7.70 — 7.66 (m, 1
H), 3.00 — 2.94 (m, 1 H), 1.42 — 1.38 (m, 2 H), 1.12 — 1.06 (m, 2 H); *C NMR (100 MHz,
CDCly): 6 = 157.5, 147.3, 138.6, 131.0, 130.1, 129.0, 129.0, 127.8, 117.1, 29.6, 5.51; HRMS
(ESI) m/z calcd. for C12H12NO,S[M+H]": 234.0583, found 234.0579.

2-(benzylsulfonyl)quinoline (3ay)

S11



'"H NMR (400 MHz, CDCly): & = 8.32 — 8.28 (m, 2 H), 7.92 — 7.86 (m, 3 H), 7.73 (t, J= 8.0
Hz, 1 H), 7.24 — 7.19(m, 5 H), 4.80 (s, 2 H); *C NMR (100 MHz, CDCL3): & = 156.2, 147.1,
138.4,131.2, 131.1, 130.1, 129.3, 129.1, 128.6, 128.6, 127.9, 127.4, 117.9, 58.2; HRMS (ESI)
m/z caled. for C1sHsNO,S[M+H]": 284.0740, found 284.0742.

7, 7-dimethyl-4-((quinolin-2-ylsulfonyl)methyl)bicyclo[2.2. 1] heptan-2-one (3az)

L
0
AL/,
NT g 0

/7

'H NMR (400 MHz, CDCls): § = 8.40 (d, J= 8.0 Hz, 1 H), 8.20 (d, J= 8.4 Hz, 1 H), 8.12 (d, J
=8.4 Hz, 1 H), 7.90 (d, J= 8.0 Hz, 1 H), 7.83 — 7.78 (m, 1 H), 7.69 — 7.65 (m, 1 H), 4.09 (d, J
= 14.8 Hz, 1 H), 3.44 (d, J= 14.8 Hz, 1 H), 2.44 — 2.27 (m, 2 H), 2.07 (t, J= 4.8 Hz, 1 H),
2.01—1.97 (m, 1 H), 1.87 — 1.79 (m, 2 H), 1.42 — 1.35 (m, 1 H), 1.11 (m, 3 H), 0.88 (m, 3 H);
13C NMR (100 MHz, CDCls): & = 214.3, 158.1, 146.8, 138.6, 131.0, 130.0, 129.0, 129.0,
127.8, 116.7, 58.9, 48.8, 48.2, 42.5, 42.4, 26.9, 25.2, 19.8, 19.7; HRMS (ESI) m/z calcd. for
C19H,NOsS[M+H]": 344.1315, found 344.1309.

o

—

N Ts

'H NMR (400 MHz, CDCl:): & = 8.05 (s, 1 H), 7.95 — 7.91 (m, 3 H), 7.75 (d, J= 8.0 Hz, 1 H),
7.64 (t,J=17.2 Hz, 1 H), 7.58 (t, J= 7.2 Hz, 1 H), 7.36 (d, J= 8.0 Hz, 1 H), 2.86 (s, 3 H), 2.46

(s, 3 H); "C NMR (100 MHz, CDCls): & = 157.0, 144.7, 144.5, 139.8, 135.8, 129.9, 129.7,
129.4,129.3, 129.1, 128.9, 128.5, 126.6, 21.7, 18.8.

@ét
—
N Ts

'H NMR (400 MHz, CDCLy): & = 8.15 (d, J= 8.0 Hz, 1 H), 8.02 — 7.98 (m, 4 H), 7.74 (t, J=
7.2 Hz, 1 H), 7.64 (t, J= 7.2 Hz, 1 H), 7.31 (d, J= 8.0 Hz, 2 H), 2.76 (s, 3 H), 2.38 (s, 3 H);
13C NMR (100 MHz, CDCL): & = 157.9, 147.9, 147.1, 144.6, 136.2, 131.0, 130.4, 129.7,

128.9,128.8, 128.7, 123.7, 118.0, 21.6, 19.1.
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4-chloro-2-tosylquinoline (3da)’

m
7
N Ts

'"H NMR (400 MHz, CDCL3): 5 = 8.26 (s, 1 H), 8.23 — 8.21 (m, 1 H), 8.18 — 8.15 (m, 1 H),
8.01 (d, J=8.4 Hz, 2 H), 7.83 — 7.79 (m, 1 H), 7.75 — 7.70 (m, 1 H), 7.33 (d, J= 8.4 Hz, 2 H),
2.39 (s, 3 H); *C NMR (100 MHz, CDCly): 5 = 158.1, 148.0, 145.1, 135.5, 131.7, 130.7,
130.1, 129.8, 129.1, 126.9, 124.1, 117.8, 21.6.

Me SN
~
N Ts

'H NMR (400 MHz, CDCls): 8 = 8.25 (d, J= 8.4 Hz, 1 H), 8.14 (d, J= 8.4 Hz, 1 H), 8.06 (d, J
= 8.4 Hz, 1 H), 8.01 (d, J= 8.4 Hz, 2 H), 7.60 (d, J= 8.4 Hz, 2 H), 7.32 (d, J= 8.0 Hz, 2 H),
2.54 (s, 3 H), 2.39 (s, 3 H); *C NMR (100 MHz, CDCL): & = 157.4, 146.1, 144.6, 139.6,
137.7,136.3, 133.3, 130.0, 129.7, 129.0, 128.9, 126.4, 117.7, 21.8, 21.6.

Me0\©\/j
=
N Ts

'"H NMR (400 MHz, CDCls): & = 8.21 (d, J= 8.4 Hz, 1 H), 8.13 (d, J= 8.4 Hz, 1 H), 8.05 (d, J
=9.6 Hz, 1 H), 7.99 (d, J= 8.4 Hz, 2 H), 7.42 (dd, J;= 9.2 Hz, J,= 2.8 Hz, 1 H), 7.31 (d, J=
8.4 Hz, 2 H), 7.07 (d, J= 2.4 Hz, 1 H), 3.93 (s, 3 H), 2.39 (s, 3 H); '°*C NMR (100 MHz,
CDCls): § = 159.7, 155.6, 144.6, 143.6, 136.8, 136.4, 131.8, 130.3, 129.7, 128.8, 124.2, 118.2,
104.5, 55.7, 21.6.

6-methyl-2-tosylquinoline (3ea)’

6-methoxy-2-tosylquinoline (3fa)’

6-bromo-2-tosylquinoline (3ga)’

Br X
—
N Ts

'"H NMR (400 MHz, CDCls): & = 8.28 (d, J= 8.8 Hz, 1 H), 8.21 (d, J= 8.4 Hz, 1 H), 8.05 —
7.99 (m, 4 H), 7.84 (dd, J,= 8.8 Hz, J,= 2.0 Hz, 1 H), 7.34 (d, J= 8.4 Hz, 2 H), 2.41 (s, 3 H);
13C NMR (100 MHz, CDCL): & = 158.8, 146.0, 145.0, 137.6, 135.8, 134.6, 131.9, 129.8,
129.7,129.1, 123.5, 118.6, 21.7.

8-bromo-2-tosylquinoline (3ha)
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\

Br

'H NMR (400 MHz, CDCls): § = 8.36 (d, J= 8.4 Hz, 1 H), 8.25 (d, J= 8.4 Hz, 1 H), 8.13 (d, J
— 8.4 Hz, 2 H), 8.07 (dd, J;= 7.6 Hz, J,= 1.2 Hz, 1 H), 7.82 (d, J= 8.4 Hz, 1 H), 7.47 (t, J=
7.6 Hz, 1 H), 7.36 (d, J= 8.4 Hz, 2 H), 2.42 (s, 3 H); >C NMR (100 MHz, CDCL): & = 159.4,
145.0, 144.4, 139.2, 135.2, 134.5, 130.0, 129.8, 129.5, 129.3, 127.4, 125.8, 117.8, 21.7;
HRMS (ESI) m/z calcd. for C16HsBrNO,S[M+H]": 361.9845, found 361.9844.

: \/l\/\
/
N

'H NMR (400 MHz, CDCL): & = 9.11 (d, J= 4.4 Hz, 1 H), 8.66 (d, J= 8.8 Hz, 1 H), 8.19 (d, J
=84 Hz 1 H),8.14 (d,J=4.4Hz | H), 7.88 (d, J= 8.4 Hz, 2 H), 7.79 — 7.75 (m, 1 H),
7.67 - 7.63 (m, 1 H), 7.31 (d, J= 8.4 Hz, 2 H), 2.38 (s, 3 H); *C NMR (100 MHz, CDCL): §
= 149.7, 149.4, 145.1, 137.1, 131.5, 130.6, 130.3, 130.1, 128.8, 128.0, 124.3, 122.1, 121.0,
21.6; HRMS (ESI) m/z calcd. for C16H1aNO,S[M+H]": 284.0740, found 284.0740.

AD®
N/
'H NMR (400 MHz, CDCls): 6 = 9.05 (d, J=4.8 Hz, 1 H), 8.32 — 8.29 (m, 1 H), 8.19 —&.15
(m, 2 H), 7.87 (d, J= 8.0 Hz, 2 H), 7.55 — 7.50 (m, 1 H), 7.31 (d, J= 8.0 Hz, 2 H), 2.37 (s, 3
H); 13C NMR (100 MHz, CDCls): 6 = 162.6, 160.0, 148.9, 148.9, 146.6, 145.3, 144.7, 144.7,
136.7, 133.2, 133.1, 130.1, 127.9, 123.1, 123.0, 121.7, 120.9, 120.6, 108.5, 108.3, 21.5; YR

NMR (376 MHz, CDCl3): 8 = -107.0; HRMS (ESI) m/z calcd. for CisHi3FNO,S[M+H]":
302.0646, found 302.0641.

4-tosylquinoline (3ia)

6-fluoro-4-tosylquinoline (3ja)

6-bromo-4-tosylquinoline (3ka)
Ts

Br\@\)j
—
N

'H NMR (400 MHz, CDCL3): & = 9.09 (d, J= 4.4 Hz, 1 H), 8.86 (d, J= 2.0 Hz, 1 H), 8.13 (d, J

= 4.4 Hz, 1 H), 8.04 (d, J= 8.8 Hz, 1 H), 7.88 (d, J= 8.4 Hz, 2 H), 7.84 (dd, J;= 8.8 Hz, J,=
S14



4.0 Hz, 1 H), 7.34 (d, J= 8.0 Hz, 2 H), 2.40 (s, 3 H); *C NMR (100 MHz, CDCl;): § = 150.0,
148.0, 145.5, 144.4, 136.8, 134.0, 132.1, 130.2, 128.1, 126.7, 123.4, 123.2, 121.7, 21.6;
HRMS (ESI) m/z calcd. for C1sH13BrNO,S[M+H]": 361.9845, found 361.9842.

m
/
Cl N

'H NMR (400 MHz, CDCls): § = 9.09 (d, J=4.4 Hz, 1 H), 8.62 (d, J=9.2 Hz, 1 H), 8.17 (d,J
=2.0 Hz, 1 H), 8.10 (d, J= 4.4 Hz, 1 H), 7.86 (d, J= 8.4 Hz, 2 H), 7.59 (dd, J;= 8.8 Hz, J=
2.0 Hz, 1 H), 731 (d, J=8.0 Hz, 2 H), 2.38 (s,3H) ;3C NMR (100 MHz, CDCls): § =
150.8, 149.8, 145.5, 145.4, 136.8, 136.5, 130.2, 129.7, 129.4, 128.0, 125.6, 121.0, 120.5, 21.6;
HRMS (ESI) m/z calcd. for C16H;3CINO,S[M+H]": 318.0350, found 318.0348.

m
/
Br N

"H NMR (400 MHz, CDCls): 6 = 9.09 (d, /= 4.4 Hz, 1 H), 8.55 (d, /= 9.2 Hz, 1 H), 8.37 (d, J
=2.0 Hz, 1 H), 8.12 (d, J=4.4 Hz, 1 H), 7.86 (d, /= 8.4 Hz, 2 H), 7.73 (dd, J;=9.2 Hz, J,=
2.0 Hz, 1 H), 7.32 (d, J= 8.0 Hz, 2 H), 2.39 (s, 3 H); *C NMR (100 MHz, CDCls): § = 150.8,
150.0, 145.6, 145.4, 136.9, 132.8, 132.2, 130.2, 128.0, 125.6, 124.8, 121.2, 120.8, 21.6;
HRMS (ESI) m/z calcd. for C1sH13BrNO,S[M+H]": 361.9845, found 361.9843.

7-chloro-4-tosylquinoline (3la)

7-bromo-4-tosylquinoline (3ma)

6, 7-dimethoxy-4-tosylquinoline (3na)

'"H NMR (400 MHz, CDCL3): & = 8.88 (d, J= 4.8 Hz, 1 H), 7.99 (d, J= 4.4 Hz, 1 H), 7.87 —
7.84 (m, 3 H), 7.45 (s, 1 H), 7.29 (d, J= 8.0 Hz, 2 H), 4.00 (s, 3 H), 4.00 (s, 3 H), 2.38 (s, 3 H);
13C NMR (100 MHz, CDCls): § = 152.8, 151.1, 147.2, 147.1, 145.0, 142.7, 137.4, 129.9,
127.7, 1189, 1182, 108.7, 101.9, 56.2, 56.1, 21.6; HRMS (ESI) m/ caled. for
C1sH1sNO,S[M+H]": 344.0951, found 344.0944.

1-tosylisoquinoline (30a)’
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'H NMR (400 MHz, CDCls): 8 = 9.17 — 9.14 (m, 1 H), 8.42 (d, J= 5.6 Hz, 1 H), 7.98 — 7.96
(m, 2 H), 7.91 — 7.88 (m, 1 H), 7.78 — 7.73 (m, 3 H), 7.35 (d, J= 8.0 Hz , 2 H), 2.43 (s, 3 H);
3C NMR (100 MHz, CDCLy): § = 157.2, 144.7, 140.5, 137.7, 136.0, 131.1, 129.6, 129.2,
127.5,125.3, 124.9, 124.2, 21.7.

4-tosylpyridine (3pa)®

'"H NMR (400 MHz, CDCls): 8 = 8.78 (d, J;= 4.4 Hz, J,= 1.6 Hz, 2 H), 7.82 (d, J= 8.0 Hz, 2
H), 7.73 (d, J;= 4.4 Hz, J,= 2.0 Hz, 2 H), 7.32 (d, J= 8.0 Hz , 2 H), 2.39 (s, 3 H); 3C NMR
(100 MHz, CDCL): & = 151.0, 150.0, 145.3, 136.5, 130.2, 128.1, 120.4, 21.6.

2-tosylpyridine (3qa)®

'H NMR (400 MHz, CDCL3): & = 8.66 (d, J= 4.0 Hz, 1 H), 8.18 (d, J= 8.0 Hz, 1 H), 7.94 —
7.88 (m, 3 H), 7.45 — 7.42 (m, 1 H), 7.32 (d, J= 8.4 Hz, 2 H), 2.40 (s, 3 H); 3C NMR (100
MHz, CDCls): § = 159.0, 150.4, 144.8, 138.0, 135.9, 129.8, 128.9, 126.7, 122.0, 21.6.

4-methyl-2-tosylpyridine (3ra)®

Me

X

P
N Ts

'"H NMR (400 MHz, CDCls): & = 8.50 (d, J= 4.8 Hz, 1 H), 8.01 — 8.00 (m, 1 H), 7.93 (d, J=
8.8 Hz, 2 H), 7.32 (d, J= 8.0 Hz, 2 H), 7.24 — 7.22 (m, 1 H), 2.45 (s, 3 H), 2.40 (s, 3 H); 1*C
NMR (100 MHz, CDCls): & = 157.9, 149.2, 149.0, 143.7, 135.1, 128.8, 127.9, 126.5, 121.8,
20.7,20.3.

2-tosylnicotinonitrile (3sa)®

\CN

—
N Ts

"H NMR (400 MHz, CDCl;): & = 8.84 (dd, J;,=4.8 Hz, /= 1.6 Hz, 1 H), 8.18 (dd, J;= 8.0 Hz,
J>=1.6 Hz, 1 H), 8.02 (d, J= 8.8 Hz, 2 H), 7.62 — 7.59 (m, 1 H), 7.38 (d, /= 8.4 Hz, 2 H),
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2.44 (s, 3 H); *C NMR (100 MHz, CDCls): § = 160.2, 152.2, 146.1, 143.6, 134.6, 130.1,
129.5,126.2, 113.9, 108.5, 21.8.

ethyl 2-tosylnicotinate (3ta)

- CO2Et

P
N Ts

'H NMR (400 MHz, CDCL:): & = 8.65 (dd, J,= 4.8 Hz, J,= 1.6 Hz, 1 H), 7.96 (d, J= 8.4 Hz,
2 H), 8.02 (dd, J;= 8.0 Hz, Jo= 1.6 Hz, 1 H), 7.49 — 7.46 (m, 1 H), 7.32 (d, J= 8.0 Hz, 2 H),
4.50 (q, J=7.2 Hz, 2 H), 2.41 (s, 3 H), 1.44 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, CDCl;):

0 = 166.0, 155.6, 150.5, 145.0, 137.3, 135.7, 129.6, 129.6, 129.3, 126.1, 62.9, 21.6, 13.9;
HRMS (ESI) m/z calced. for CisHisNO4S[M+H]": 306.0795, found 306.0798.

2-tosylthiazole (3ua)’
S
[ />—Ts
N

'H NMR (400 MHz, CDCls): § = 7.97 (d, J= 8.4 Hz, 2 H), 7.93 (d, J= 3.2 Hz, 1 H), 7.65 (d, J
=32 Hz, 1 H), 7.35 (dd, J,;= 8.8 Hz, J>= 0.8 Hz, 2 H), 2.42 (s, 3 H); °C NMR (100 MHz,
CDCL): § = 167.5, 145.6, 145.2, 135.7, 130.1, 128.7, 125.6, 21.7.
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'H and *C NMR spectra of products
2-tosylquinoline (3aa)
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2-((4-(tert-butyl)phenyl)sulfonyl)quinoline (3ac)
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2-((4-methoxyphenyl)sulfonyl)quinoline (3ad)
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2-((4-(trifluoromethoxy)phenyl)sulfonyl)quinoline (3ae)
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2-({1,1'-biphenyl]-4-ylsulfonyl)quinoline (3af)
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2-((4-fluorophenyl)sulfonyl)quinoline (3ag)
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2-((4-chlorophenyl)sulfonyl)quinoline (3ah)
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2-((4-bromophenyl)sulfonyl)quinoline (3ai)
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2-((4-iodophenyl)sulfonyl)quinoline (3aj)
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2-((4-(trifluoromethyl)phenyl)sulfonyl)quinoline (3ak)
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4-(quinolin-2-ylsulfonyl)benzonitrile (3al)
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ethyl 4-(quinolin-2-ylsulfonyl)benzoate (3am)
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2-((4-nitrophenyl)sulfonyl)quinoline (3an)
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2-(m-tolylsulfonyl)quinoline (3ao)
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2-((3-bromophenyl)sulfonyl)quinoline (3ap)

PPM

10

gz9°LLL
LLUOEEL

9291 $
zsEeL—
BEB'OFL

ZLvivL

867451

PPM

P
S34

T
200




2-(o-tolylsulfonyl)quinoline (3aq)

00E

PPM

12

£49°02

BOLLLL
FoE9ZL
£89°424
158821
(4%
ZSE0EL
£650€1
az6'0EL
£zrect
FLBEEL
LBOLEL —
PaS el
080°6EL

NN

LEVLVE

69185k

PPM

0

1

T
200

S35



2-((2-chlorophenyl)sulfonyl)quinoline (3ar)
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2-((3-chloro-4-fluorophenyl)sulfonyl)quinoline (3as)
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2-(naphthalen-2-ylsulfonyl)quinoline (3at)
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2-((2,3-dihydrobenzofuran-5-yl)sulfonyl)quinoline (3au)
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2-(thiophen-2-ylsulfonyl)quinoline (3av)
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2-(propylsulfonyl)quinoline (3aw)
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2-(cyclopropylsulfonyl)quinoline (3ax)
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2-(benzylsulfonyl)quinoline (3ay)
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7, 7-dimethyl-4-((quinolin-2-ylsulfonyl)methyl)bicyclo[2.2. 1] heptan-2-one (3az)
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3-methyl-2-tosylquinoline (3ba)
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4-methyl-2-tosylquinoline (3ca)
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4-chloro-2-tosylquinoline (3da)
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6-methoxy-2-tosylquinoline (3fa)
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6-bromo-2-tosylquinoline (3ga)
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8-bromo-2-tosylquinoline (3ha)
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4-tosylquinoline (3ia)

0922

-
B3mR
ooy
[

2

00E

y

PPM

265°LE

9z0Ler
ozrzze
a52'veh
LBB'LZL
§sigeh
080°0Ek
LEEOER
£05°0€1
SIVLER
arliel

W

E0LSTL

BLbBYL —
e

S52



ja)

e

3

6-fluoro-4-tosylquinoline (.

ez

0922
00€°2
0zeL
S6tL
E05°L
SL5°L
BLGL
225t

8652
SFaL
558°L
5872
LElN]
a9'g
ag
osL'g
6829
962’8
rieg
28

av0'6
8506

O0E

1003
.-

PPM

12

arsie

282801
nvm.m,o—.““"

wmw.wv—\
et

Y0091
LESEaL

T
120

S53



6-bromo-4-tosylquinoline (3ka)
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7-chloro-4-tosylquinoline (3la)
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7-bromo-4-tosylquinoline (3ma)
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6, 7-dimethoxy-4-tosylquinoline (3na)
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4-tosylpyridine (3pa)
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2-tosylpyridine (3qa)
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ethyl 2-tosylnicotinate (3ta)
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2-tosylthiazole (3ua)
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S-p-tolyl 4-methylbenzenesulfonothioate (4b)
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