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General Information:

Proton and carbon magnetic resonance spectra were recorded on a Varian (1H NMR at 400 or
300 MHz, '*C NMR at 100 or 75 MHz) FTNMR spectrometer. Chemical shifts for protons are
reported in parts per million downfield from tetramethylsilane and are referenced to residual
deuterium in the solvent (1IH NMR: CDCI3 at 7.26 ppm). Chemical shifts for carbons are
reported in parts per million downfield from tetramethylsilane and are referenced to the carbon
resonances of the solvent peak ('*C NMR: CDCls at 77.0 ppm). NMR data are represented as
follows: chemical shift, multiplicity (s = singlet, d = doublet, dd = double doublet, t = triplet
and m = multiplet), coupling constant (J, Hz), and integration. Analytical thin layer
chromatography (TLC) was performed on Merck Kieselgel 60 GF254 plates (thickness 0.25
mm). Visualization was performed with a 254 nm UV lamp and by staining in [> chamber.
Organic solutions were concentrated under reduced pressure using a Heidolph rotary
evaporator. Purification of the crude products was carried out by column chromatography using
silica gel 100 — 200 mesh. All the reactions of the present protocol were carried out in a sealed
vial. Yield refers to the isolated analytically pure material.

Materials:

All the 2-arylimidazo[ 1,2-a]pyridines 1a-1h were prepared from corresponding acetophenones
and respective 2-aminopyridine following the reported procedure.! Similarly, different 6-
aryllimidazo-[2,1-b]-thiazole ~1li-lk were synthesized from 2-aminothiazoles and
corresponding acetophenones using reported protocol.? All the 2-chloroheteroarene derivatives
2a-2k were purchased from TCI Chemicals Ltd.

Typical Experimental Procedure for Thioheteroarylation of Imidazoheterocycles:
Sulphur powder (48 mg) was added to a solution of 2-phenylimidazo[1,2-aJpyridines 1 (0.5
mmol) in a mixture of DMSO and HFIP (1 mL:1 mL). Now 2-chloroheteroarene 2 (1 mmol)
was added and the resulting mixture was heated at 120 °C in a sealed tube for 6-12 h. The
reaction mixture was cooled to room temperature, quenched with water and extracted with
dichloromethane. The organic layer was dried over sodium sulphate and evaporated. The crude
residue was purified by column chromatography in ethylacetate (20 to 40%) and hexane to
obtain the pure sulfenylated product 3.
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HRMS Analysis of Reaction Mixture:

HRMS analysis of reaction mixture at an interval of 60 minutes when a reaction was carried
out using 1b and 2a under optimized conditions.
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Physical and Spectral Data:

Yield 154 mg (86%); Yellow solid (mp 176-180 °C); "TH NMR (400 MHz, CDCls) § 8.35 (d,
J=6.8 Hz, 1H), 8.14 (d, /= 7.1 Hz, 2H), 7.87 (d, J = 8.0 Hz, 1H), 7.83 (d, J = 8.8 Hz, 1H),
7.52 (d,J=8.0 Hz, 1H), 7.36 (m, 5H), 7.19 (dd, J= 8.5, 5.9 Hz, 1H), 6.92 (t, J = 6.5 Hz, 1H);
13C NMR (101 MHz, CDCls) 6 167.50, 154.46, 151.86, 147.39, 135.46, 132.10, 129.23,
128.59, 128.48, 127.93, 126.33, 124.63, 124.45, 122.10, 121.04, 117.74, 113.97, 104.23.
HRMS: Calculated for C2oH13N3S> (M + Na) 382.0449; Observed 382.0437.

Yield 154 mg (83%); Yellow solid (mp 158-162 °C); "TH NMR (400 MHz, CDCls) § 8.29 (d,
J=6.8 Hz, 1H), 8.02 (d, J = 8.1 Hz, 2H), 7.79 (d, J = 8.2 Hz, 1H), 7.68 (d, J = 9.0 Hz, 1H),
7.47 (d, J=8.0 Hz, 1H), 7.30 (t, J= 7.6 Hz, 2H), 7.20 — 7.13 (m, 3H), 6.84 (t, /= 6.8 Hz, 1H),
2.28 (s, 3H); 3C NMR (101 MHz, CDCl3) 5 168.28, 154.50, 152.40, 147.66, 139.05, 135.40,
129.76, 129.13, 128.15, 127.41, 126.21, 124.47, 124.26, 121.97, 120.97, 117.75, 113.54,
103.71, 21.29. HRMS: Calculated for C21HsN3S2 (M + H) 374.0786; Observed 374.0771.
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Yield 157 mg (81%); Pale yellow coloured viscous oil; "TH NMR (400 MHz, CDCls3) § 8.40
(d, /J=6.8 Hz, 1H), 8.19 (d, J=9.0 Hz, 2H), 7.91 (d, /= 8.2 Hz, 1H), 7.77 (d, /= 9.0 Hz, 1H),
7.59 (d, J = 8.0 Hz, 1H), 7.42-7.37 (m, 2H), 7.24 (m, 1H), 7.03 — 6.92 (m, 3H), 3.85 (s, 3H);
13C NMR (101 MHz, CDCl3) & 168.51, 160.40, 154.64, 152.31, 147.76, 135.50, 129.78,

127.45, 126.29, 125.27, 124.55, 124.33, 122.07, 121.06, 117.72, 114.03, 113.53, 55.28.
HRMS: Calculated for C21HisN3OS; (M + Na) 412.0554; Observed 412.0547.
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Yield 145 mg (77%); Pale yellow viscous oil; 'H NMR (400 MHz, CDCl3) 6 8.38 (d, /= 6.4
Hz, 1H), 8.20 (dd, /= 8.2, 5.7 Hz, 2H), 7.88 (d, /= 8.1 Hz, 1H), 7.77 (d, J=9.0 Hz, 1H), 7.57
(d, J=7.8 Hz, 1H), 7.40 (s, 2H), 7.24 (t, /= 7.7 Hz, 1H), 7.13 (t, J = 8.5 Hz, 2H), 6.95 (t, J =
6.5 Hz, 1H); '3C NMR (101 MHz, CDCl3) 5 167.6, 163.3 (d, J =247 Hz), 154.4, 151.4, 147.6,
135.3,130.3 (d, /=8 Hz), 127.6, 126.3, 124.6, 124.3, 122.1, 121.0, 117.8, 115.6, 115.4, 113.7,
103.9. HRMS: Calculated for C20H12FN3S2 (M + H) 378.0535; Observed 378.0513.

Yield 153 mg (78%); white solid (mp 186-190 °C); 'H NMR (400 MHz, CDCl3) 6 8.38 (d, J
= 6.8 Hz, 1H), 8.15 (d, /= 8.5 Hz, 2H), 7.87 (d, J= 8.2 Hz, 1H), 7.76 (d, J= 8.9 Hz, 1H), 7.56
(d, J=8.0 Hz, 1H), 7.40 (m, 4H), 7.24 (t, J = 7.6 Hz, 1H), 6.96 (t, J = 6.8 Hz, 1H); 3C NMR
(100 MHz, CDCl3) 6 167.45, 154.47, 151.11, 147.73, 135.40, 135.16, 131.17, 129.64, 128.78,
127.74, 126.37, 124.69, 124.41, 122.14, 121.04, 117.94, 113.87, 104.27 (s); HRMS:
Calculated for C20H12CIN3S, (M + H) 394.0239; Observed 394.0230.

Yield 142 mg (74%); white thick gum; "TH NMR (400 MHz, CDCl3) & 8.45 (d, J = 6.8 Hz,
1H), 8.37 (d, J = 8.5 Hz, 2H), 7.90 (d, J = 8.3 Hz, 1H), 7.81 (d, /=9.0 Hz, 1H), 7.74 (d, J =
8.5 Hz, 2H), 7.61 (d, J = 8.0 Hz, 1H), 7.46 (m, 2H), 7.31 — 7.26 (m, 1H), 7.03 (t, / = 6.8 Hz,
1H); 3C NMR (101 MHz, CDCl3) § 166.42, 154.44, 149.93, 147.85, 137.12, 135.31, 132.35,
128.87, 128.15, 126.54, 124.91, 124.55, 122.30, 121.10, 118.73, 118.25, 114.32, 112.46,
105.22; HRMS: Calculated for C21H12N4S2 (M + H) 385.0582; Observed 385.0550.
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Yield 158 mg (82%); white solid (mp 191 °C); "TH NMR (400 MHz, CDCI3) § 8.09 (s, 1H),
8.01 (d, J=8.1 Hz, 2H), 7.81 (d, J=8.2 Hz, 1H), 7.59 (d, J=9.1 Hz, 1H), 7.48 (d, J = 7.9 Hz,
1H), 7.36 — 7.28 (m, 1H), 7.16 (m, 4H), 2.28 (s, 3H), 2.25 (s, 3H); 3C NMR (101 MHz,
CDCl3) 6 168.93, 154.64, 152.26, 146.71, 138.92, 135.48, 130.55, 129.92, 129.22, 128.18,
126.21, 124.44, 123.60, 122.03, 121.9, 121.00, 117.11, 103.26, 21.30, 18.30. HRMS:
Calculated for C22H17N3S, (M + Na) 410.0762; Observed 410.0768.
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Yield 164 mg (75%); yellow coloured thick gum; 'H NMR (500 MHz, CDCl3) 6 8.44 (d, J =
6.8 Hz, 1H), 8.41 (t, J=1.7 Hz, 1H), 8.18 (d, /= 7.9 Hz, 1H), 7.92 (d, J = 8.2 Hz, 1H), 7.83
(d, J=9.0 Hz, 1H), 7.62 (d, J= 8.0 Hz, 1H), 7.57 — 7.53 (m, 1H), 7.50 — 7.42 (m, 2H), 7.36 —
7.29 (m, 2H), 7.02 (m, 1H). 3C NMR (75 MHz, CDCl3) § 167.27, 154.39, 150.62, 147.67,
135.37, 134.65, 132.00, 131.32, 130.01, 127.85, 126.84, 126.36, 124.69, 124.43, 122.74,

122.13, 121.05, 117.99, 114.00, 104.61. HRMS: Calculated for C,0H12BrN3S, (M + H)
437.9734; Observed 437.9714.
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Yield 180 mg (86%); pale yellow coloured viscous oil; "TH NMR (400 MHz, CDCl3) § 8.32
(d, J=6.8 Hz, 1H), 8.11 (d, J=8.9 Hz, 2H), 7.68 (dd, /= 8.8, 6.7 Hz, 2H), 7.32 (m, 1H), 6.99
— 6.81 (m, 5H), 3.76 (s, 3H), 3.69 (s, 3H); 3C NMR (101 MHz, CDCl3) § 164.79, 160.33,
157.23, 152.10, 149.01, 147.62, 136.81, 129.75, 127.34, 125.29, 124.33, 122.50, 117.60,

115.16, 113.97, 113.42, 104.07, 103.47, 55.71, 55.24. HRMS: Calculated for C22H17N302S>
(M + Na) 442.0660; Observed 442.0654.
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Yield 177 mg (80%); yellow coloured viscous oil; "H NMR (400 MHz, CDCl3) 5 8.29 (d, J =
6.5 Hz, 1H), 8.09 (d, J=7.1 Hz, 2H), 7.76 (d, J = 8.9 Hz, 1H), 7.70 (d, J = 9.0 Hz, 1H), 7.41
—7.20 (m, 5H), 7.17 (d, J= 8.7 Hz, 1H), 6.87 (t,J= 6.7 Hz, IH); 3C NMR (101 MHz, CDCl3)
0 169.53, 153.01, 152.56, 147.82, 145.88, 136.22, 132.50, 129.15, 128.54, 128.39, 127.67,
124.23, 122.75, 120.36 (q, J = 258 Hz), 120.12, 117.97, 113.83, 113.76, 103.64. HRMS:
Calculated for C21H12F3N30S2 (M + H) 444.0452; Observed 444.0428.
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Yield 189 mg (83%); yellow coloured viscous oil; '"H NMR (400 MHz, CDCl3) 6 8.35 (d, J =
6.8 Hz, 1H), 8.08 (d, J = 8.1 Hz, 2H), 7.83 (d, /= 8.9 Hz, 1H), 7.77 (d, J = 9.0 Hz, 1H), 7.44
—7.34 (m, 2H), 7.24 (d, J= 7.8 Hz, 3H), 6.93 (t, J= 6.8 Hz, 1H), 2.35 (s, 3H); *C NMR (101
MHz, CDCl) 3 169.8, 153.0. 152.6, 147.8, 145.9, 139.2, 136.2, 129.6, 129.3, 128.2, 127.5,
124.0, 122.6, 120.3 (q, /=250 Hz), 120.0, 117.8, 113.8, 113.7, 103.3, 21.3. HRMS: Calculated
for C22H14F3N30S2 (M + H) 458.0609; Observed 458.0584.
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Yield 182 mg (77%); yellow coloured viscous oil; '"H NMR (400 MHz, CDCl3) 6 8.38 (d, J =
6.8 Hz, 1H), 8.17 (d, /= 8.9 Hz, 2H), 7.87 (d, J = 8.9 Hz, 1H), 7.77 (d, J = 9.0 Hz, 1H), 7.47
—7.37 (m, 2H), 7.28 (d, J = 11.8 Hz, 1H), 7.01 — 6.93 (m, 3H), 3.83 (s, 3H); *C NMR (75
MHz, CDCL) o 170.09, 160.46, 153.16, 152.50, 147.84, 146.00, 136.26, 129.73, 127.64,
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125.07, 124.19, 122.75, 120.38 (q, /=255 Hz) 120.19, 117.80, 114.05, 113.85, 113.69, 102.73,
55.27. HRMS: Calculated for C22H14F3N302S2 (M + H) 474.0558; Observed 474.0540.
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Yield 171 mg (78%), Pale yellow coloured viscous oil; "TH NMR (500 MHz, CDCl3) & 8.53
(d, J= 2.0 Hz, 1H), 8.41 (d, J = 6.8 Hz, 1H), 8.32 (dd, J = 9.0, 2.1 Hz, 1H), 8.15 (d, J = 8.5
Hz, 2H), 7.97 (d, J=9.0 Hz, 1H), 7.85 (d, J=9.0 Hz, 1H), 7.51 (dd, J = 8.4, 7.4 Hz, 1H), 7.45
(d, J= 8.5 Hz, 2H), 7.06 (t, J = 6.9 Hz, 1H); '3C NMR (125 MHz, CDCls) § 175.00, 158.27,
151.72, 148.08, 144.45, 135.74 , 135.55, 130.87, 129.63, 129.04, 128.15, 124.15, 122.18,
122.07, 118.21, 117.55, 114.36, 103.28. HRMS: Calculated for C20H11CIN4O2S> (M + H)
439.0090, Observed 439.0071.
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Yield 128 mg (65%); yellow coloured viscous oil; "H NMR (400 MHz, CDCl3) 5 8.06 (d, J =
9.6 Hz, 2 H), 7.88 (d, /=8 Hz, 1 H), 7.61 (d, J=8.0 Hz, 1 H), 7.51 (d, J=4.4 Hz, 1 H), 7.43-
7.39 (m, 1 H), 7.26 (t,J=8.0 Hz, 1 H), 6.96-6.90 (m, 3 H), 3.81 (s, 3 H); *C NMR (100 MHz,
CDCh) ¢ 168.8, 160.0, 154.5, 153.7, 152.6, 135.5, 129.0, 126.3, 125.4, 124.6, 122.1, 121.1,
118.0, 114.0, 113.4, 104.2, 55.2. HRMS calculated for CioH13N30S3 (M + H) 396.0299;
Observed 396.0279.
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Yield 124 mg (68%); yellow coloured viscous oil; "TH NMR (400 MHz, CDCl3) 6 8.09 (dt, J
= 6.4, 1.4 Hz, 2H), 7.92 — 7.85 (m, 1H), 7.62 (dd, J = 8.0, 1.2 Hz, 1H), 7.54 (d, J = 4.5 Hz,
1H), 7.42 — 7.31 (m, 4H), 7.31 — 7.23 (m, 1H), 6.93 (d, J = 4.5 Hz, 1H).13C NMR (75 MHz,
CDCl) 6 168.47, 154.47, 153.79, 152.75, 135.53, 132.77, 128.74, 128.56, 127.68, 126.37,
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124.63, 122.11, 121.10, 118.02, 113.81, 105.20. HRMS: Calculated for CisHi1N3S3 (M + H)
366.0193; observed 366.0186.

S N\
w L)
. N/ J

Yield 131 mg (86%); Thick yellow gum; "H NMR (400 MHz, CDCl3) & 8.34 — 8.16 (m, 3H),
8.11—7.94 (m, 3H), 7.69 (d, J = 9.0 Hz, 1H), 7.33 (m, 4H), 6.86 (dd, J=7.3, 6.3 Hz, 1H); 13C
NMR (101 MHz, CDCI3) 6 155.80, 151.96, 147.56, 144.42, 141.70, 141.18, 133.07, 128.80,
128.46, 128.44, 126.98, 124.35, 117.94, 113.36. HRMS: Calculated for C17H12N4S (M + H)
305. 0861; Observed 305.0840.

Yield 138 mg (87%); Thick yellow gum; "TH NMR (400 MHz, CDCls3) § 8.22 (m, 3H), 7.98
(m, 3H), 7.68 (d, J =9.0 Hz, 1H), 7.34 — 7.24 (m, 1H), 7.20 — 7.14 (m, 2H), 6.89 — 6.78 (m,
1H), 2.31 (s, 3H); 13C NMR (100 MHz, CDCl3) & 155.89, 152.03, 147.51, 144.36, 141.65,
141.11, 138.77, 130.18, 129.18, 128.28, 126.88, 124.26, 117.81, 113.24, 21.31. HRMS:
Calculated for Ci1gH1sN4S (M + H) 319.1017; Observed 319.1003.

Yield 139 mg (83%); Thick yellow gum; 'H NMR (400 MHz, CDCl3) 6 8.21 (t, J = 9.5 Hz,
3H), 8.08 — 7.96 (m, 3H), 7.66 (d, J = 9.0 Hz, 1H), 7.32 — 7.25 (m, 1H), 6.89 (d, J = 8.8 Hz,
2H), 6.83 (t, J = 6.7 Hz, 1H), 3.76 (s, 3H).13C NMR (101 MHz, CDCl3) 5 160.16, 155.91,
151.79, 147.49, 144.36, 141.64, 141.12, 129.70, 126.86, 125.62, 124.22, 117.65, 113.91,

113.16, 101.96, 55.25. HRMS: Calculated for CisH17N4OS (M + H) 335.0967; Observed
335.0947.
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Yield 124 mg (70%); Yellow viscous oil; "TH NMR (400 MHz, CDCls) 6 8.24 (s, 1H), 8.17 (d,
J=6.8 Hz, 1H), 8.10 — 8.03 (m, 2H), 7.88 — 7.83 (m, 1H), 7.68 — 7.63 (m, 2H), 7.50 (m, 2H),
7.30 (t, J=7.3 Hz, 2H), 7.23 (t,J= 7.6 Hz, 2H), 6.74 (t,J = 6.8 Hz, 1H); 3*C NMR (101 MHz,
CDCls) 6 154.24, 151.89, 147.48, 142.33, 141.77, 140.26, 132.98, 130.55, 129.12, 129.01,
128.66, 128.38, 128.34, 128.14, 126.87, 124.37, 117.71, 113.19, 102.90. HRMS: Calculated
for C21H14N4S (M + H) 355.1017; Observed 355.0996.
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Yield 136 mg (74%); Yellow viscous oil; "TH NMR (300 MHz, CDCI3) § 8.39 (s, 1H), 8.28
(d, J=6.7 Hz, 1H), 8.01 (d, J = 8.1 Hz, 2H), 7.98 — 7.86 (m, 2H), 7.72 — 7.66 (m, 1H), 7.65 —
7.52 (m, 2H), 7.48 — 7.41 (m, 1H), 7.23 — 7.16 (m, 2H), 6.94 (t, J = 6.7 Hz, 1H), 2.30 (s, 3H);
13C NMR (75 MHz, CDCl3) 6 154.5, 152.0, 147.5, 142.4, 141.9, 140.3, 138.8, 130.6, 130.1,
129.3,129.2, 129.1, 128.3, 128.2, 127.0, 124.4, 117.7, 113.2, 102.6, 21.3; HRMS: Calculated
for C22H16N4S (M + H) 369.1174; Observed 369.1155.
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Yield 144 mg (83%); Thick yellowish gum; 'H NMR (400 MHz, CDCl3) § 8.51 (d, J = 8.2
Hz, 1H), 8.31 (d, J = 3.7 Hz, 1H), 8.06 (d, J= 6.7 Hz, 1H), 8.03 — 7.94 (m, 2H), 7.74 (d, J =
9.0 Hz, 1H), 7.41 — 7.29 (m, 4H), 7.17 (dd, J = 8.1, 4.4 Hz, 1H), 6.82 (t, J = 6.8 Hz, 1H); 3C
NMR (101 MHz, CDCl3) 6 155.87, 153.76, 151.97, 147.48, 142.23, 133.94 , 133.42, 128.55,
128.48, 128.31, 126.61, 124.54, 120.36, 117.66, 112.79, 105.00. HRMS: Calculated for
Ci1sH12N402S (M + H) 349.0759; Observed 349.0742.
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Yield 112 mg (70%); Thick yellowish gum; 'H NMR (300 MHz, CDCl3) § 8.24 (d, J = 6.9
Hz, 1 H), 8.10 (d, /= 6.9 Hz, 2 H), 8.00 (d,/=4.5 Hz, 1 H), 7.72 (d,J =9 Hz, 1 H), 7.45-7.28
(m, 5 H), 7.05-7.00 (m, 1 H), 6.86 (t, J= 6.6 Hz, 1 H); 3C NMR (75 MHz, CDCl3) 6 158.3,
153.5 (d, J = 214.5 Hz), 147.6, 145.8 (d, J = 5.25 Hz), 145.2 (d, J = 17.2 Hz), 133.7, 128.7,
128.5, 128.4, 126.6, 125.0, 122.5, 122.3, 121.8, 117.7, 112.8, 103.0. HRMS: Calculated for
CisH12FN3S (M + H) 322.0814; Observed 322.0804.

O,N

Yield 145 mg (80%); Thick yellowish gum; '"H NMR (300 MHz, CDCl3) § 9.13 (d, J = 2.1
Hz, 1 H), 8.15(d, J=6.9 Hz, 1 H), 8.10 (dd, J=2.7, 9.0 Hz, 1 H), 7.70 (d, ] = 9.0 Hz, 1 H),
7.33 (m, 1 H), 7.16 (d, J = 7.8 Hz), 6.88-6.84 (m, 1 H), 6.71 (d, J = 9.0 Hz); 13C NMR (75
MHz, CDCI3) 6 166.73, 152.22, 147.66, 145.65, 141.97, 139.04, 131.90, 129.87, 129.27,

128.13, 127.23, 124.09, 119.20, 117.87, 113.53, 102.70, 21.31. HRMS: Calculated for
C19H14N4O2S (M + H) 363.0916; Observed 363.0900.
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Yield 135 mg (77%); Yellow solid (mp 140-144 °C); '"H NMR (500 MHz, CDCl:) 5 8.57 (d,
J=10.0 Hz, 1 H), 8.07 (d, J= 7.5 Hz, 2 H), 7.69 (d, J = 10 Hz, 1 H), 7.55-7.46 (m, 4 H),
7.39-7.35 (m, 1 H), 7.28 (bs, 1 H), 6.99 (t, J=7.5 Hz, 1 H), 3.05 (s, 1 H); *C NMR (125
MHz, CDCL) § 151.9, 147.2, 137.6, 133.1, 129.2, 129.1, 128.9, 128.8, 128.7, 127.4, 125.2,

117.8, 114.1, 103.6, 33.2. HRMS calculated for C17H13N502S (M + H) 352.0868; Observed
352.0852.
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Yield 111 mg, Colourless viscous oil; '"H NMR (400 MHz, CDCl3) 5 8.39 (d, /= 6.8 Hz, 1H),
8.19 (d, /= 7.1 Hz, 2H), 7.85 (m, 2H), 7.56 (d, J = 8.0 Hz, 1H), 7.48 — 7.35 (m, 5H), 7.24 (dd,
J=18.5,59Hz, 1H), 6.97 (t,J = 6.5 Hz, 1H); 3C NMR (101 MHz, CDCl3) & 154.46, 151.86,
147.39, 135.45, 132.20, 129.24, 128.59, 128.49, 127.93, 126.33, 124.64, 124.45, 122.10,
121.05, 117.75, 113.98, 104.36.
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