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1. General information

All chemicals were purchased from Energy Chemical Reagent, Ltd, Zane Chemical Technology
company, Aladdin Ltd, Crystal pure bio-tech company and so forth. Unless otherwise stated, all
experiments were conducted in a seal tube under argon atmosphere. Reactions were monitored by
TLC or GC-MS analysis. Flash column chromatography was performed over silica gel (200-300
mesh). "TH-NMR and "*C-NMR spectra were recorded in CDCl3 on Nuclear Magnetic Resonance
spectrometer (400 MHz for 'H or 600 MHz for 'H, 151 MHz for '*C) at room temperature. Chemical
shifts were reported in ppm on the scale relative to CDCl3(6 = 7.26 for '"H-NMR, & = 77.00 for
3C-NMR) as an internal reference. High resolution mass spectra were recorded using ZAB-HS

Bifocal high resolution mass spectrometer. Coupling constants (J) were reported in Hertz (Hz).

2. Experimental section

2.1 Typical procedure for the preparation of quinoline N-oxides'
‘@fj m-CBPA, (2.0 equiv.) X
R - R
N/ CH,Cly, 1t, 12 h ﬁ/

To a 50 mL dry flask equipped with a stirring magnet was added 5 mL CH»Cl, and substituted

quinoline (10 mmol, 1.0 equiv) and a mixture of m-CPBA (20 mmol, 2.0 equiv.) dissolved in CH>Cl»
(5 mL) was added in batches under ice bath conditions. The reaction mixture was then left to stir at
room temperature overnight. After completion, the reaction mixture was diluted with 10 mL of
CH:Cl, burst with 1 M aqueous KOH and extracted with saturated saline and CH2Cl,. The organic
phase was combined and washed three times with saline, dried with anhydrous Na;SOs,
concentrated under reduced pressure and purified by column chromatography (pure EA) to give

quinoline N-oxides.

2.2 General procedure for the preparation of 2-thiolquinolines

1 | N HS AL | __TsCl (1.5 equiv) PN
NS IJ\rl/ + | /7R NaHCO3 (2.0 equiv.) R1—©(:L /@Rz
& H,O (1.5 mL), rt, 2-4 h NN Vs

1 2 3 and 4




Add quinoline N-oxides 1 (0.2 mmol), 2 mL of water as solvent, benzenethiols 2 (0.4 mmol, 2.0
equiv), TsCl (0.3 mmol, 1.5 equiv) and sodium bicarbonate (0.4 mmol, 2.0 equiv) to a 5 mL clear
colourless reaction flask and stir at room temperature for 2 hours. After complete reaction, extract
the reaction solution with diethyl ether and repeat three times, combine the organic layers and
concentrate under reduced pressure. The organic layer was concentrated under reduced pressure and
dried overnight with anhydrous sodium sulphate. The dried solution was concentrated under reduced
pressure by filtration and purified by column chromatography (EA/PE =1/40, v/v) to obtain the 2-
thioquinoline product 3 and 4. The pure sample obtained was characterised by '"H NMR and '3C
NMR.

2.3 One-pot, two-step synthesis of 2-thiolquinoline from quinoline

m 1) m-CBPA, CH,Cl, ©\/\/L /@/
_ - .
N 2) p-Toluenethiol, H50, rt N/ s

5a, 7 mmol 3aa, 1.055 g, 60%

To a 25 mL dry flask equipped with a stirring magnet was added 5 mL CH>Cl, with quinoline 5a(7
mmol) and a mixture of m-CPBA (14 mmol, 2.0 equiv) dissolved in CH2Cl, (4 mL) was added in
batches under the conditions of an ice bath. The reaction mixture was then left to stir at room
temperature overnight. After completion, the reaction mixture was diluted with 6 mL of CH>Cla,
burst with 1 M aqueous KOH, concentrated under reduced pressure to remove excess CH>Cly,
followed by the addition of benzenethiol (14 mmol, 2.0 equiv), TsCl (10.5 mmol, 1.5 equiv),
NaHCOs3 (14 mmol, 2.0 equiv) and stirred at room temperature for 4 h. After the reaction was
complete, the reaction solution was extracted with diethyl, repeated three times, the organic layers
were combined and concentrated under reduced pressure. The organic layer was combined and
concentrated under reduced pressure and dried overnight with anhydrous sodium sulphate. The dried
solution was concentrated under reduced pressure by filtration and purified by column
chromatography (EA/PE =1/40, v/v) to give 2-tosylquinoline. A pure sample of 1.055 g was
obtained and characterised by 'H NMR and *C NMR.



3. Characterization Data of Products

2-(p-Tolylthio)quinoline (3aa)?

Colorless liquid, 42.2 mg, 84%. 'H NMR (400 MHz, CDCl3) § 7.95 (d, J = 8.4 Hz, 1H),
7.86 (d, J = 8.8 Hz, 1H), 7.70-7.63 (m, 2H), 7.55 (d, J = 8.0 Hz, 2H), 7.43 (t, J= 7.2
Hz, 1H), 7.26 (d, J = 8.0 Hz, 2H), 6.94 (d, J = 8.8 Hz, 1H), 2.42 (s, 3H). 3C NMR (151
MHz, CDCL) § 162.2, 148.0, 139.6, 136.3, 135.3, 130.5, 129.4, 129.3, 127.5, 127.1,
125.7,125.6, 119.2, 21.3.

O
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2-0-Tolylsulfanylquinoline (3ab)?

Colorless liquid, 41.2 mg, 82%. "H NMR (400 MHz, CDCl3) § 7.95 (d, J= 8.0 Hz, 1H),
7.86 (d,J = 8.4 Hz, 1H), 7.70-7.64 (m, 3H), 7.44 (t,J = 7.2 Hz, 1H), 7.40-7.38 (m, 2H),
7.30-7.27 (m, 1H), 2.43 (s, 3H). '*C NMR (151 MHz, CDCl3) § 161.5, 148.2, 143.0,
136.8, 136.4,131.0, 130.0, 129.9, 129.8, 128.3, 127.5, 127.1, 125.7, 125.6, 118.7, 21.0.

O
=
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2-(2,4-Xylenethio)quinoline (3ac)

Colorless liquid, 47.2 mg, 89%. 'H NMR (400 MHz, CDCls) § 7.95 (d, J= 8.4 Hz, 1H),
7.84 (d, J= 8.8 Hz, 1H), 7.70-7.66 (m, 2H), 7.56 (d, J = 8.0 Hz, 1H), 7.43 (t, /= 6.8
Hz, 1H), 7.21 (s, 1H), 7.10 (d, /= 7.2 Hz, 1H), 6.78 (d, J = 8.8 Hz, 1H), 2.39 (s, 3H),
2.38 (s, 3H) *C NMR (151 MHz, CDCls) § 162.0, 148.2, 142.8, 140.3, 136.9, 136.3,
131.9,129.9, 128.2, 127.9, 127.5, 126.2, 125.7, 125.5, 118.4, 21.3, 20.9.

2-(m-Tolylthio)quinoline (3ad)



White Solid; M.p. 80-82 °C, 40.7 mg, 81%. 'H NMR (400 MHz, CDCls) & 7.96 (d, J =
8.4 Hz, 1H), 7.88 (d, J = 8.4 Hz, 1H), 7.71-7.64 (m, 2H), 7.49-7.43 (m, 3H), 7.34 (t, J
=17.6 Hz, 1H), 7.27-7.25 (m, 1H), 6.97 (d, J = 8.8 Hz, 1H), 2.39 (s, 3H). 13C NMR (151
MHz, CDCL) § 161.9, 148.0, 139.6, 136.4, 135.7, 132.1, 130.5, 130.1, 130.0, 129.5,
128.3, 127.5, 125.8, 125.7, 119.5, 21.3.

=
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2-(p-Methoxyphenylthio)quinoline (3ae)

White Solid; M.p. 70-73 °C, 46.5 mg, 87%. "H NMR (400 MHz, CDCl3) § 7.94 (d, J =
8.4 Hz, 1H), 7.86 (d, J= 8.4 Hz, 1H), 7.70-7.63 (m, 2H), 7.60 (d, J = 8.8 Hz, 2H), 7.43
(t,J=7.2 Hz, 1H), 6.99 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 1H), 3.87 (s, 3H). 1°C
NMR (151 MHz, CDCl5) 6 162.8, 160.8, 147.9, 137.3, 136.4, 130.0, 128.2, 127.5,125.7,
125.6, 121.0, 118.8, 115.3, 55.4.

2-(p-Fluorophenylthio)quinoline (3af)

White Solid; M.p. 75-76 °C, 37.2 mg, 73%. 'H NMR (400 MHz, CDCls) § 7.91 (dd, J
= 8.0, 5.6 Hz, 2H), 7.71 (d, J = 8.0 Hz, 1H), 7.68-7.63 (m, 3H), 7.45 (td, J = 8.0, 1.2
Hz, 1H), 7.16 (t,J = 8.4 Hz, 2H), 6.96 (d, J= 8.8 Hz, 1H). 3C NMR (151 MHz, CDCl;)
5164.3,162.6, 161.1, 148.0, 137.4 (d, Jc.r= 9.0 Hz), 136.5, 130.0, 128.3, 127.5, 125.9
(d, Jer=3.5 Hz), 125.8, 125.7, 119.2, 116.8, 116.7 (d, Jc.r= 21.9 Hz).

sole
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2-(o-Fluorophenylthio)quinoline (3ag)

Colorless liquid, 33.2 mg, 65%. "H NMR (400 MHz, CDCl3) § 7.91 (d, J= 8.4 Hz, 2H),
7.72-7.63 (m, 3H), 7.50-7.42 (m, 2H), 7.26-7.20 (m, 2H), 7.01 (d, J =8.8 Hz, 1H). 13C
NMR (151 MHz, CDCl3) 6 163.7, 162.1, 159.4, 148.1, 137.2, 136.5, 131.8 (d, J=8.0
Hz), 130.0, 128.4, 127.5, 126.0, 125.8, 125.0 (d, Jc.r= 3.9 Hz), 119.1, 1179 (d, Jc.r=
18.3 Hz), 116.4 (d, Jc.r= 7.6 Hz)



2-(m-Fluorophenylthio)quinoline (3ah)

Colorless liquid, 27.6 mg, 54%. '"H NMR (400 MHz, CDCls) § 7.79-7.93 (m, 2H), 7.72
(d, J=8.4 Hz, 1H), 7.70-7.65 (m, 1H), 7.49-7.45 (m, 1H), 7.44-7.38 (m, 3H), 7.16-7.11
(m, 1H), 7.06 (d, J= 8.8 Hz, 1H). >*C NMR (151 MHz, CDCl3) § 163.7, 162.0, 160.0,
148.1, 136.6, 133.7 (d, Jer =9.1 Hz), 130.2 (d, Jo.r = 8.3 Hz), 130.1, 128.5, 127.6,
126.0,121.4 (d, Jc.r=21.9 Hz), 119.9, 116.1 (d, Jc.r=21.0 Hz).

2-(p-Chlorophenylthio)quinoline (3ai)?

White Solid; M.p. 83-85 °C, 36.9 mg, 68%. 'H NMR (400 MHz, CDCl3) § 7.92 (d, ] =
8.4 Hz, 2H), 7.72 (d, J = 8.0 Hz, 1H), 7.63 (dd, J = 8.0, 7.2 Hz, 1H), 7.60-7.58 (m, 2H),
7.48-7.41 (m, 3H), 7.01 (d, J = 8.8 Hz, 1H). *C NMR (151 MHz, CDCIs) § 160.4,
148.1, 136.6, 136.2, 135.4, 130.1, 129.7, 129.4, 128.4, 127.5, 126.0, 125.9, 119.6.

solle
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2-(0-Chlorophenylthio)quinoline (3aj)
Colorless liquid, 23.3 mg, 43%. '"H NMR (400 MHz, CDCls) & 7.93 (t, J = 8.8 Hz, 2H),
7.76-7.70 (m, 3H), 7.66-7.46 (m, 2H), 7.40-7.33 (m, 2H), 6.69 (d, J = 8.8 Hz, 1H). °C
NMR (151 MHz, CDCl3) 6 159.5, 148.2, 139.0, 137.0, 136.6, 130.7, 130.5, 130.3, 130.0,
128.4,127.6, 127.5, 126.0, 125.9, 119.6.

m /©/Br
—
N S

2-(p-Bromophenylthio)quinoline (3ak)
Colorless liquid, 29.6 mg, 47%. 'H NMR (400 MHz, CDCls) § 7.94 (d, J = 8.4 Hz, 2H),

7.73 (d, J = 8.0 Hz, 1H), 7.70-7.67 (m, 2H), 7.53 (d, J = 7.2 Hz, 1H), 7.47 (t, J= 7.6
Hz, 1H), 7.42-7.35 (m, 2H), 7.05 (d, J = 8.4 Hz, 1H). 3C NMR (151 MHz, CDCl3) &



159.9,148.1, 136.7,135.3,135.0, 134.3, 133.0, 132.7, 130.5, 130.1, 129.2, 128.5, 127.6,
126.0, 119.9.

m /©/N02
=
N S

2-(p-Nitrophenylthio)quinoline (3al)

White Solid; M.p. 127-128 °C, 31.6 mg, 56%. 'H NMR (400 MHz, CDCl:) & 8.24 (d,
J=9.2 Hz, 2H), 8.05 (d, J = 8.8 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.80-7.69 (m, 4H),
7.53 (t,J=8.0 Hz, 1H), 7.28 (d, J= 8.8 Hz, IH). 3C NMR (151 MHz, CDCl3) § 156.9,
147.2,144.0, 141.3, 137.1, 132.8, 130.4, 128.6, 127.6, 126.7, 126.6, 126.4, 124.4, 124.1,
121.4.

COL ()
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2-(2-Pyridylthio)quinoline (3am)

Colorless liquid, 36.7 mg, 77%. "H NMR (400 MHz, CDCl3) & 8.58 (d, /= 4.8 Hz, 1H),
8.01 (dd, J = 13.6, 8.8 Hz, 2H), 7.77 (d, J = 8.0 Hz, 1H), 7.71-7.60 (m, 3H), 7.51 (t, J
=7.6 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H), 7.21 (t, J = 5.6 Hz, 1H). *C NMR (151 MHz,
CDCl;) § 157.6, 156.3, 150.2, 148.3, 137.0, 136.6, 129.9, 128.8, 127.6, 126.7, 126.6,
126.4, 122.7, 122.0.

(LA

2-(Cyclohexylthio)quinoline (3an)*

Colorless liquid, 28.2 mg, 58%. '"H NMR (400 MHz, CDCl3) § 7.93 (d, J= 8.4 Hz, 1H),
7.86 (d, J = 8.8 Hz, 1H), 7.70 (d, J= 8.0 Hz, 1H), 7.63 (t,J= 8.0 Hz, 1H), 7.41 (t,J =
7.6 Hz, 1H), 7.18 (t, /= 4.8 Hz, 2H), 1.69-1.67 (m, 1H), 1.60-1.48 (m, 4H), 1.39-1.34
(m, 1H). *C NMR (151 MHz, CDCl3) § 159.5, 148.4,135.1,130.2, 129.4, 128.1, 127.5,
127.0, 125.9, 125.5, 121.3,42.7, 33.2, 26.1, 25.9.



4-Methyl-2-p-tolylthio-quinoline (4aa)?

White Solid. M.p. 138-139 °C, 44.0 mg, 83%. 'H NMR (400 MHz, CDCls) & 7.95 (d,
J=8.4Hz, 1H), 7.86 (d, J= 8.4 Hz, 1H), 7.65 (dt, J= 6.8, 1.2 Hz, 1H), 7.55 (d, J = 8.0
Hz, 2H), 7.46 (dt, J = 7.2, 1.2 Hz, 1H), 7.27-7.25 (m, 2H), 6.80 (s, 1H), 2.53 (s, 3H),
2.43 (s, 3H). 3C NMR (151 MHz, CDCL) § 161.7, 147.9, 144.6, 139.4, 135.2, 130.4,
129.6, 128.9, 127.3, 126.0, 125.4, 123.7, 119.6, 21.3, 18.7.

3-Methyl-2-p-tolylthio-quinoline (4ab)

White Solid. M.p. 95-97 °C, 42.4 mg, 80%. 'H NMR (400 MHz, CDCL3) § 7.75 (d, J =
9.2 Hz, 2H), 7.67 (dd, J = 8.0, 0.8 Hz, 1H), 7.53 (d, J = 8.0 Hz, 3H), 7.39 (td, J = 8.0,
1.2 Hz, 1H), 7.26 (d, J = 8.0 Hz, 2H), 2.51 (s, 3H), 2.43 (s, 3H). *C NMR (151 MHz,
CDCL) § 159.5, 146.8, 138.4, 135.0, 134.7, 129.7, 129.5, 128.4, 128.3, 127.0, 126.7,
126.6, 125.4,21.3, 19.0.

2 /@/
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8-Methyl-2-p-tolylthio-quinoline (4ac)

White Solid. M.p. 94-95 °C, 45.1 mg, 85%. "H NMR (400 MHz, CDCl3) § 7.85 (d, J
=8.4 Hz, 1H), 7.58 (d, J = 8.0, Hz, 2H), 7.53 (d, /= 8.0 Hz, 1H), 7.48 (d, J = 6.8 Hz,
1H), 7.32 (t,J=7.2 Hz, 1H), 7.27 (d, J= 7.6 Hz, 2H), 7.00 (d, J= 8.8 Hz, 1H), 2.65 (s,
3H), 2.43 (s, 3H). *C NMR (151 MHz, CDCl3) § 160.3, 147.1, 139.3, 136.4, 136.2,
135.3,130.1, 130.0, 127.2, 125.7, 125.4, 125.3, 119.0, 21.3, 17.6.

\ /@\
—
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8-Methyl-2-m-tolylthio-quinoline (4ad)

Colorless liquid, 37.6 mg, 71%. "H NMR (400 MHz, CDCl3) § 7.87 (d, /= 8.8 Hz, 1H),
7.54 (s,2H), 7.49 (d, J= 6.4 Hz, 2H), 7.33 (dd, /= 15.6, 7.6 Hz, 2H), 7.24 (s, 1H), 7.05
(d, J = 8.8 Hz, 1H), 2.63 (s, 3H), 2.40 (s, 3H). 3*C NMR (151 MHz, CDCls) & 159.8,
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147.1,139.1, 136.4, 136.3, 135.8, 132.1, 130.5, 130.0, 129.8, 129.1, 125.8, 125.4, 125.3,
119.3,21.3, 17.6.

=
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8-Methyl-2-p-methoxyphenylthio-quinoline (4ae)

White Solid. M.p. 66-68 °C, 44.4 mg, 79%. 'H NMR (400 MHz, CDCls) & 7.85 (d, J
=8.8 Hz, 1H), 7.61 (d, J = 8.4 Hz, 2H), 7.53 (d, J = 8.0 Hz, 1H), 7.48 (d, J = 7.2 Hz,
1H), 7.31 (t, J= 7.2 Hz, 1H), 6.99 (dd, J = 8.4,6.4 Hz, 3H), 3.88 (s, 3H), 2.63 (s, 3H).
13C NMR (151 MHz, CDCL3) 8 160.7, 160.6, 147.1, 137.3, 136.4, 136.2, 132.6, 129.9,
125.6, 125.4, 125.2, 121.2, 118.7, 114.9, 114.6, 5.4, 17.6.

BN /@/F
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8-Methyl-2-p-fluorophenylthio-quinoline (4af)

Colorless liquid, 30.1 mg, 56%. '"H NMR (400 MHz, CDCls) § 7.87 (dd, J = 8.4, 1.2
Hz, 1H), 7.68 (dt, J= 6.8, 1.6 Hz, 2H), 7.55 (d, /= 8.0 Hz, 1H), 7.48 (d, /= 6.8 Hz,
1H), 7.32 (t, J = 8.8 Hz, 1H), 7.16 (dt, J = 8.4, 1.6 Hz, 2H), 7.08 (dd, J =8.4, 1.2 Hz,
1H), 2.56 (s, 3H). *C NMR (151 MHz, CDCls) § 164.2, 162.5, 159.0, 147.0, 137.6,
137.5, 136.5, 136.2, 130.0, 125.8, 125.7 (d, Jc.r =3.5 Hz), 125.4, 125.3, 119.0, 116.3
(d, Jer=21.8 Hz), 17.5.

LT
~
N S

8-Methyl-2-p-chlorophenylthio-quinoline (4ag)

White Solid. M.p. 104-106 °C, 34.8 mg, 61%. "H NMR (400 MHz, CDCls) & 7.90 (d,
J= 8.4 Hz, 1H), 7.65-7.62 (m, 2H), 7.55 (d, J = 8.0 Hz, 1H), 7.49 (d, J = 7.2 Hz, 1H),
7.44-7.41 (m, 2H), 7.33 (t, J = 7.2 Hz, 1H), 7.10 (d, J = 8.8 Hz, 1H), 2.58 (s, 3H). 3C
NMR (151 MHz, CDCl3) § 158.4, 147.1, 136.6, 136.4, 136.3, 135.1, 130.1, 129.3, 129.2,
125.9, 125.6, 125.4, 119.3, 17.5.
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6-Methoxy-2-p-tolylthio-quinoline (4ah)

White Solid. M.p. 146-148 °C, 46.7 mg, 83%. 'H NMR (400 MHz, CDCls) & 7.86 (d,
J=9.2Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.31 (dd, J = 9.2,
2.8 Hz, 1H), 7.24 (d, J= 8.0 Hz, 2H), 6.97 (d, J = 2.8 Hz, 1H), 6.92 (d, J= 8.4 Hz, 1H),
3.89 (s, 3H), 2.41 (s, 3H). 3C NMR (151 MHz, CDCls) § 159.0, 157.2, 144.1, 139.3,
135.3, 135.1, 130.4, 129.8, 127.7, 126.7, 122.3, 119.8, 105.4, 55.9, 21.3.

6-Fluoro-2-p-tolylthio-quinoline (4ai)

White Solid; M.p. 89-91 °C, 28.5 mg, 53%. 'H NMR (400 MHz, CDCl3) § 7.93 (dd, J
=92, 5.6 Hz, 1H), 7.81 (d, J= 8.8 Hz, 1H), 7.54 (d, J = 8.4 Hz, 2H), 7.42 (dt, J=9.2,
2.8 Hz, 1H), 7.32-7.26 (m, 3H), 7.96 (d, J = 8.8 Hz, 1H), 2.56 (s, 3H). 13C NMR (151
MHz, CDCls) § 161.5, 160.7, 159.0, 145.1, 139.7, 135.6 (d, Je.r = 4.5 Hz), 135.3, 130.6
(d, Jer = 9.0 Hz), 130.5, 126.9, 126.2 (d, Jer = 10.5 Hz), 120.0, 119.9, 119.8, 110.7,
(d, Jer = 21.0 Hz), 21.3.

soVe]

4-Chloro-2-p-tolylthio-quinoline (4aj)

White Solid; M.p. 129-131 °C, 35.3 mg, 62%. "H NMR (400 MHz, CDCl3) & 8.10 (dd,
J=8.4,12Hz, 1H), 7.95 (dd, J= 8.8, 0.4 Hz, 1H), 7.71 (dt, J= 7.2, 1.6 Hz, 1H), 7.56-
7.51 (m, 3H), 7.29 (d, J= 7.6 Hz, 2H), 7.00 (s, 1H), 2.44 (s, 3H). >*C NMR (151 MHz,
CDCL) & 162.3, 148.7, 143.0, 140.1, 135.4, 130.9, 130.7, 128.6, 126.5, 126.3, 124.1,
124.0, 118.7, 21.4.

6-Chloro-2-p-tolylthio-quinoline (4ak)
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White Solid; M.p. 133-134 °C, 31.4mg, 55%. "H NMR (400 MHz, CDCls) § 7.86 (d, J
= 8.8 Hz, 1H), 7.76 (d, J = 8.8 Hz, 1H), 7.66 (d, J = 2.0 Hz, 1H), 7.59-7.53 (m, 3H),
7.27 (d, J=7.6 Hz, 2H), 6.95 (d, J = 8.8 Hz, 1H), 2.42 (s, 3H). 3C NMR (151 MHz,
CDCL) & 162.8, 146.4, 139.8, 135.4, 135.3, 131.1, 130.7, 130.5, 129.8, 126.6, 126.3,
126.2, 120.0, 21.3.

BeoVeg

4,7-Dichloro-2-p-tolylthio-quinoline (4al)

White Solid; M.p. 155-156 °C, 28.7 mg, 45%. 'H NMR (400 MHz, CDCls) & 8.01(d, J
= 8.8 Hz, 1H), 7.91 (d, J = 2.0 Hz, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.46 (dd, J=9.2, 2.4
Hz, 1H), 7.30 (d, J = 8.0 Hz, 2H), 6.99 (s, 1H), 2.44 (s, 3H). 3C NMR (151 MHz,
CDCls) & 163.8, 149.0, 142.8, 140.3, 136.9, 135.5, 130.7, 127.6, 127.3, 125.7, 125.4,
122.6, 118.8, 21.4.

soVe]

4-Bromo-2-p-tolylthio-quinoline (4am)

White Solid; M.p. 137-140 °C, 42.1 mg, 64%. '"H NMR (400 MHz, CDCl3) & 7.84 (s,
1H), 7.78 (dd, J = 12.0, 8.8 Hz, 2H), 7.70 (dd, J = 8.4, 1.2 Hz, 1H), 7.546 (d, J = 8.0
Hz, 2H), 7.07 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.8 Hz, 1H), 2.42 (s, 3H). 3*C NMR (151
MHz, CDCl3) & 162.2, 148.4, 140.0, 135.4, 134.5, 130.9, 130.7, 128.7, 126.7, 126.7,
126.2, 125.4, 122.5, 21.4.

O r
=
N~ 'S

6-Bromo-2-p-tolylthio-quinoline (4an)

White Solid; M.p. 116-118 °C, 44.1 mg, 67%. 'H NMR (400 MHz, CDCls) & 8.37 (d,
J=28.4Hz, 1H), 8.24 (t, J=4.4 Hz, 1H), 7.78 (d, J= 8.0 Hz, 1H), 7.69 (t, /= 7.6 Hz,
1H), 7.61 (t,J=8.0 Hz, 1H), 7.50 (d, /= 8.0 Hz, 2H), 7.38 (t, /= 4.0 Hz, 1H), 7.24 (s,
1H), 2.40 (s, 3H). '>*C NMR (151 MHz, CDCI3) § 159.8, 142.4, 138.8, 135.9, 135.0,
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130.4, 130.0, 127.2, 127.1, 127.0, 126.7, 124.9, 118.4, 21 4.

X

N

RSN
1-p-Tolylthio-isoquinoline (420)?
White Solid; M.p. 134-136 °C, 36.7 mg, 73%. '"H NMR (400 MHz, CDCls) § 8.05 (d,
J=28.0Hz, 1H), 7.92 (d, /= 8.4 Hz, 1H), 7.70 (t, J = 6.8 Hz, 1H), 7.55-7.50 (m, 3H),

7.28 (t,J=7.6 Hz, 3H), 7.20 (s, 1H), 2.44 (s, 3H). 3C NMR (151 MHz, CDCls) 3 163.0,
146.6, 139.8, 135.4, 135.2, 133.3, 130.5, 130.0, 129.6, 126.8, 126.6, 119.9, 119.1, 21.4.

2-p-Tolylthio-pyridine (4ap)

White Solid; M.p. 128-130 °C, 16.5 mg, 41%. 'H NMR (400 MHz, CDCI3) § 8.50 (s,
1H), 8.41 (s, 1H), 7.51 (d,J=8.0 Hz, 1H), 7.32 (d, /= 8.0 Hz, 2H), 7.17 (d, /= 7.6 Hz,
3H), 2.35 (s, 3H). *C NMR (151 MHz, CDCl3) § 150.1, 147.3, 138.4, 136.8, 132.8,
130.3, 129.5, 123.7, 21.1.
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4. NMR Spectra Copies of Products

2-(p-Tolylthio)quinoline (3aa)
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2-0-Tolylsulfanylquinoline (3ab)
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2-(2,4-Xylenethio)quinoline (3ac)
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2-(m-Tolylthio)quinoline (3ad)
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2-(p-Methoxyphenylthio)quinoline (3ae)
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2-(p-Fluorophenylthio)quinoline (3af)
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2-(o-Fluorophenylthio)quinoline (3ag)
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2-(m-Fluorophenylthio)quinoline (3ah)
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2-(p-Chlorophenylthio)quinoline (3ai)
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2-(o-Chlorophenylthio)quinoline (3aj)
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2-(p-Bromophenylthio)quinoline (3ak)
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2-(p-Nitrophenylthio)quinoline (3al)
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2-(2-Pyridylthio)quinoline (3am)

96LL
L
9zT’L
€L
ver'L
68F°L
105°L
9e5°L
#09°L
€29°L
Lv9'L
199°L
689°L
L0L'L
60L°L
09L°L
08L°L

186°L
8008
0z0'8

cro'e
0458
Nmm.wv

£1 (ppm)

10.5 10.0

1.0

5

2 1L

1

€0eCh
vLZel
€vach
Ls'ech
89'9CL
EERTA R
SL'8Tl—
€6'6CH s
1S9€~
00LelL”

cEBYL~
zT05L—

€E9GL~
L9251

90

25

100
£1 (ppm)

110

20

150 140 130 1

160

=
™

1

180

X
=
N S
00 190

o)




2-(Cyclohexylthio)quinoline (3an)
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(4aa)
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4-Methyl-2-p-tolylth
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5. HRMS Spectra Copies of Products

Product 3aa

HRMS (ESI) m/z caled for Ci6Hi3sNS™, (M+H)" 252.0841, found 252.0842.

Relative Abundance
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Product 3ab
HRMS (ESI) m/z caled for Ci6Hi3sNS™, (M+H)"252.0841, found 252.0843.

Relative Abundance
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Product 3ac

HRMS (ESI) m/z caled for Ci7HisNS™, (M+H)" 266.0998, found 266.0997.
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Product 3ad
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HRMS (ESI) m/z caled for Ci6Hi3sNS™, (M+H)"252.0841, found 252.0843.
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Product 3ae

HRMS (ESI) m/z caled for Ci16Hi3NOS™, (M+H)" 268.0791, found 268.0770.
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Product 3af

HRMS (ESI) m/z calcd for CisHioFNS™, (M+H)" 256.0591, found 256.0585.
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Product 3ag

HRMS (ESI) m/z caled for CisHioFNS™, (M+K)"294.0150, found 294.0152.
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HRMS (ESI) m/z calcd for CisHioFNS™, (M+Na)"278.0410, found 278.0412.
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Product 3ai
HRMS (ESI) m/z caled for CisHioCINS', (M+H)"272.0295, found 272.0290.

Relative Abundance
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Product 3aj
HRMS (ESI) m/z calcd for CisHioCINS™, (M+H)"272.0295, found 272.0291.

Relative Abundance
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Product 3ak

HRMS (ESI) m/z caled for CisHioBrNS™, (M+H)" 315.9790, found 317.9792.
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Product 3al

HRMS (ESI) m/z calcd for CisHioN202S", (M+H)"283.0536, found 283.0536.
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Product 3am

HRMS (ESI) m/z caled for Ci14HioN2S™, (M+H)" 239.0637, found 239.0639.

Relative Abundance
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Product 4aa

HRMS (ESI) m/z calcd for Ci17HsNS*, (M+H)" 266.0998, found 266.1000.

Relative Abundance
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Product 4ab

HRMS (ESI) m/z caled for Ci7HisNS™, (M+H)" 266.0998, found 266.0999.

@
NL
266.0999 7.27E8
100 =1 DZHY-HUCHENGXIAN-
412 - 4ab#6 RT- 0.03
% AV:1T-FTMS + p ESI
Fulllock ms
80 [50.0000-750.0000]
3 70 £
&
< 60
5
2 50
»
)
K
]
r %0 267.1033
20 z=1
265.0949
10 =7 266.0330 | 266.2201 267.0267 | 267.1857 2681:01956 200200
| =7 =2 7= = L =1
o 2 5 2 | B s
NL:
266.0998 TeeEs
100 C17H15 NS +H
Ci7HigN1S,
90- pa Chrg 1
80
70
60
50
40
30
20 267.1032
10
268.0956 260.0080
T P s s e L A e N AR L
2650 2655 266.0 2665 267.0 2675 268.0 2685 269.0
miz
Product 4ac
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HRMS (ESI) m/z caled for Ci17HsNS™, (M+H)™ 266.0998, found 266.1001.
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Product 4ad
HRMS (ESI) m/z caled for C17HisNS™, (M+H)" 266.0998, found 266.0998.

Relative Abundance
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HRMS (ESI) m/z calcd for Ci17HisNOS™, (M+H)" 282.0947, found 282.0948.

Relative Abundance

100
90
80
70
60
50
40

303 740607
207 =2

el

120.0810
z=1

L

2820948
=1

266.0999
z=1

196.1335
=1 2291225 298.0898

‘ z=1 =1 347.0836 384.1685
PRI L =0z

453 1681 4972355 588.1306
2=? =2 =1

637.3055 6806706
=2 2=

734.1939
7=7

100

282.0947

T T T
250 300 350

T T T T
400 450 500 550

T
600

51

T
650

T
700

—
750

NL:

B6.64E8
DZHY-HUCHENGXIAN-
42-4ae#! RT:0.00
AV:1T:FTMS + pESI
Full lock ms
[50.0000-750.0000]

NL:

7.84E5

C17H45 NOS +H:
C17H16N101S4
pa Chrg 1




Product 4af

HRMS (ESI) m/z caled for CisHi2ENS™, (M+H)"270.0754, found 270.0750.

Relative Abundance
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Product 4ag
HRMS (ESI) m/z calcd for CisHi2CINS™, (M+H)" 286.0452, found 286.0452.
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Product 4ah
HRMS (ESI) m/z caled for C17HisNOS™, (M+H)" 282.0947, found 282.0947.

Relative Abundance
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60 s

50

407 2660098

z=1
30 2830981
20 2=
267.1033 284.0903

10 =1 2120295 |a750179 2810898 = 2902680 2952166 298.0897 3023048 306.0562 311.0038 3141005 318.3004

0 [ =1 z=? = I =7 =2 2=7 7= =7 =7 7= 2=1
NL
7.84E5

100 2820047 Ci7H15 NOS +H:
Ci7H1sN1 0154

90- pa Chrg 1

80

70

60

50

40

30

20 2830981

10 2840905

| 287.1006
e B
265 270 275 280 285 290 295 300 305 310 315 320
miz

Product 4ai
HRMS (ESI) m/z calcd for CisHi12FNS™, (M+H)" 270.0747, found 270.0747.

Relative Abundance

NL:
270.0747 6.90E8
100 z=1 DZHY-HUCHENGXIAN-
43-4ai#7 RT:0.03 AV:
90 1T: FTMS + p ESI Full
lock ms
80 [50.0000-750.0000]
70
60
50
40 56.0503
z=? 2820946
30 91.0547 2561'31591 =1
=
2 1200810 1829852 2150980
10 =1 2:1\ 299.1754 347.0833 386.2326 4531666 498 3575 588.1305 6500283 6806612 7341016
Ll et wlbd b g™z "= e =z =t = ) =
o " M- £
NL:
7.95E5
100 2700747 C15 H12 FNS +H
C1sH13F1N1 84
90- pa Chrg 1
80 4
70
60
50
40
30
20
10
e
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
miz
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Product 4aj

HRMS (ESI) m/z caled for CisHioCINS™, (M+H)"272.0295, found 272.0296.

@
NL:
100 272.0296 1.19E7
DZHY-HUCHENGXIAN-
% 45.4aj#1 RT:0.00 AV:
1T FTMS +p ESI Ful
80 lock ms
[50.0000-750.0000]
3 70
5
26 2742742
£ 50 271.0783
@
2
g0 2740264
3
x 30
275.0179
20 273.0332
2752775
10
2711442 2719165 |l 2731387
o0 [t i R '
272.0295 ¥
100 . 6.09E5
T Cis H1o CINS +H.
90 C45H11Cl1N1 S+
a Chrg 1
- pa Chrg
70
60
50
40
274.0266
30
20 273.0329
10 2750299
0 L
e p— e p———r et S s M e R
271.0 2715 2720 2125 273.0 2735 2740 2745 2750 2755
miz

Product 4ak

HRMS (ESI) m/z calcd for CisHi2CINS™, (M+H)" 286.0452, found 286.0453.

@
NL
286.0453 749E7
1004 =1 DZHY-HUCHENGXIAN-
E 44-4ak#13 RT 006
904 AV 1T FTMS + p ESI
E Full lock ms
80 [50.0000-750.0000]
3 70
g
5 1
€ 603
S
£ 50
NE
z 40 2820948 288191422
2 30 2810899 21
E =7 287.0488
204 &l 2890457
E 283.0985
1042780103 2791592 5802636 7=1 2840907 =1 2900376
1 =1 = =7 | | z=1 | z=1
0 = b i NL:
6.02E5
o 286.0452 C16H12 CINS +H:
3 C15H13CliN1 Sy
90—: pa Chrg 1
803
70
60
50
403
E 288.0422
30
20 287.0485
s 283.0456
E 290.0380 091 0414
O e e e T T T T T T T T T T T T T T T T T T T T
278 279 280 281 282 283 285 286 287 288 289 290 291
miz
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Product 4al

HRMS (ESI) m/z caled for CisHi1CINS™, (M+H)™320.0062, found 320.0063.

Product 4am

&
NL:
320.0063 5.04E7
100 = DZHY-HUCHENGXIAN-
46-4al#1 RT:0.00 AV:
90 1 T-FTMS + p ESI Ful
lock ms
80 [50.0000-750.0000]
- 322.0033
g 70 z=1
g
S 60
5
£ 50
®
Z 40
o
& 30
2 323.0057 347.0835
z=1 =
& 338.3419
318.3004
1093021444 3071441 3092326 314.1007 o 3271381 3301964 334']1”4 =1 3402821 3442124
=7 =7 z=1 7= | ‘ = =7 Z’l 7= =2 |
4] = i L i 1 L L — | N
4.57E5
o 320.0062 C15 H11 Cla NS +H:
C4gH12Cl2N1S4
90 pa Chrg 1
80
0 3220033
60
50
40
30
20
323.0066
10
o l |32§.0037 328.0028 331.0054
AT e s e M s Mt
305 310 315 320 325 330 335 340 345
miz

HRMS (ESI) m/z calcd for CisHi12BrNS™, (M+H)"329.9947, found 329.9949.

=
NL
3299949 331 907 1.2568
100 =2 =1 DZHY-HUCHENGXIAN-
47-4am#1 RT-0.00
%0 AV: 1 T-FTMS + p ESI
Full lock ms
80 [50.0000-750.0000]
8 70
2
5
T 60
S
£ 50
»
Z 40
o
3
& 30
3329962
20 320.0064 QTS z=1
7=1 T 3470836
103 311.0048 3183000 7=1  324.0000 327.1380 333.9885 339 3402823 2442125 =1
= 5 ‘ L= =1 i f =7 =2 .
0 NL:
4.03E5
10 3209047 331 9055 Ci5 Hiz BINS +H:
C1gH13BriN1S1
0 pa Chrg 1
80
70
60
50
40
30 1
20 3329960
10 3339884
0 [ 3359951 338.9977
¥t
310 320 322 324 326 328 330 332 334 336 340 342 344 346
miz
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Product 4an

HRMS (ESI) m/z caled for CisHi2BrNS™, (M+H)" 329.9947, found 329.9947.

Relative Abundance

204 320.0063
z=1

3220033
z=1

0 I

323.0049
_z=1

325.0033
z=1

327.1382 328.1411

3299947
=2

3309982
=?

2=t ‘

331.9926

z=1

3329960
z=1

3331:91883 334.9915
| =2

338.3417
z=1

340.2823 3412855
i =7 729

3299947

3309980

331.9926

332.9960

333.9884

| 334.9918 336.9910

Product 4a0

T T
334 336

3379943
e
338

T
340 342

HRMS (ESI) m/z calcd for CisHi3NS", (M+H)"252.0841, found 252.0842.

74.0607
z=?

91.0547
=1

Relative Abundance

=
1200810
=1

‘u.‘h

PERTEAY {0

1671180

L

z
1‘1

Il

2520842

2422843
=1

215.0980
=1

2650948

s ‘u ‘L‘M L |L

Ll ‘n

2=
318.3003

331.9926
z=1

347.0834
z=1
b

=1
L

384.1680
z=1

453.1680
=7

532.2823
=2

5881307 373031 6806692 734.1324
z:‘W =2 =7 z=?

2520841

T
500

56

T T T T T
550 600

NL:

151E8
DZHY-HUCHENGXIAN-
471-4an#5 RT:0.02
AV:1 T FTMS +p ESI
Fulllock ms
[50.0000-750.0000]

NL:

4.03E5

C15H12 BINS +H:
C1iH13BriN1S1
paChrg 1

NL:

2.06E8
DZHY-HUCHENGXIAN-
48-4ac#1 RT:0.00

AV: 1T:FTMS +p ESI
Full lock ms
[50.0000-750.0000]

NL:

7.95E5
CasH13 NS +H:
C1gH14N1 Sy
paChrg 1




Product 4ap
HRMS (ESI) m/z caled for CioHiiNS™, (M+H)" 202.0685, found 202.0686.

=
NL
202.0686 7.05€7
100 =1 DZHY-HUCHENGXIAN-
49.4ap#1 RT: 0.00
% AV: 1T FTMS + p ESI
Fulllock ms
80 [50.0000-750.0000]
8 70
H 2111230
2 60 z=1
E 196.1333
< 50 =1
®
Z 40
o
x 30 1991231 2@
20 197.1075 7=1 z=?
=7
109 195.0017 1981108 1999805 501 0826 20‘;;01646 205.0858 2059879 208 0696 210.0091
= 2=1 z=? 2= ’ =2 727 2=9 =7
o I i il b = L L
8.30E5
0 202.0685 C12H11NS+H
C12H1zN181
90 pa Chrg 1
80
70
60
50
40
20
2 203.0719 T
10 204.0643
o | 2050676 2060710 207.0669 208.0702 2040736
—_—— T T T T T T T e T e e e e e e e T
199 200 201 202 203 204 205 206 207

miz
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