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General Remarks
THNMR and '*CNMR spectra were recorded at 400MHz and 100MHz respectively, using

tetramethylsilane (TMS) as internal reference, in CDCl;. HRMS was obtained using electrospray
ionization (ESI) method on a TOF mass analyzer. Melting points were determined on a melting
point apparatus and are uncorrected. Unless otherwise indicated, all commercial reagents and
solvents were used without further purification. All the imidazo[1,5-a]N-heterocyclics 1 were
prepared by using following the reported methodology.'> Products were purified by flash
chromatography on 200—300 mesh silica gels using petroleum ether/ethyl acetate as eluent.
Characterization Data of the Product

1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3aa)

White solid (65 mg, 92%), melting point 156-159 °C; '"H-NMR (400 MHz, CDCls) § 7.70-7.65 (m,
3H), 7.56-7.51 (m, 5H), 7.37-7.33 (m, 1H), 7.26-7.15 (m, 6H), 7.11-7.07 (m, 1H); *C-NMR (100
MHz, CDCl;) 6 143.1, 138.0, 136.6, 134.2, 133.0, 132.4, 129.7, 129.6, 129.4, 128.8, 128.8, 127.8,
127.2, 125.6, 125.5, 123.5, 122.5, 117.4, 116.5; HRMS(ESI) m/z: [M+H]* calcd for C,3H7N,S
353.1107, found 353.1113.

3-(phenylthio)-1-(p-tolyl)imidazo[1,5-a]quinoline (3ba)

White solid (56 mg, 76%), melting point 210-212 °C; 'H-NMR (400 MHz, CDCls) 8 7.66 (dd, J
=7.8 Hz, J,=1.5 Hz, 1H), 7.62-7.52 (m, 4H), 7.38-7.32 (m, 3H), 7.27-7.14 (m, 6H), 7.11-7.09 (m,
1H), 2.47 (s, 3H); 3C-NMR (100 MHz, CDCls) 143.3, 139.6, 138.1, 134.1, 132.5, 130.1, 129.6,
129.5, 128.8, 128.0, 127.7, 127.1, 125.6, 125.5, 125.5, 123.4, 122.3, 117.4, 116.5, 21.5;

HRMS(ESI) m/z: [M+H]* caled for C,4H9N,S 367.1264, found 367.1269.
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1-(4-chlorophenyl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ca)

Cl
Yellow solid (58 mg, 75%), melting point 173-179 °C; 'H-NMR (400 MHz, CDCl;) § 7.70-7.63

(m, 3H), 7.58-7.50 (m, 4H), 7.41-7.37 (m, 1H), 7.31-7.28 (m, 1H), 7.25-7.17 (m, 5H), 7.12-7.09
(m, 1H); BC-NMR (100 MHz, CDCl;) & 141.8, 137.7, 135.7, 134.4, 132.2, 131.4, 131.1, 130.9,
129.1, 129.0, 128.8, 127.9, 127.3, 125.8, 125.6, 123.7, 122.9, 117.2, 116.5; HRMS(ESI) m/z:
[M+H]" caled for Cy3H;N,CI1S 387.0717, found 387.0722.

1-(2-chlorophenyl)-3-(phenylthio)imidazo[1,5-a]quinoline (3da)

White solid (55 mg, 71%), melting point 150-155 °C; 'H-NMR (400 MHz, CDCls) § 7.70-7.67 (mm,
2H), 7.59-7.46 (m, 4H), 7.40-7.36 (m, 1H), 7.30-7.27 (m, 2H), 7.23-7.17 (m, 5H), 7.11-7.07 (m,
1H); 13C-NMR (100 MHz, CDCl;) & 139.7, 138.1, 135.3, 133.9, 132.8, 132.5, 132.4, 131.3, 129.8,
128.8, 128.8, 128.5, 127.4, 126.9, 125.7, 125.4, 125.3, 123.7, 122.2, 116.4, 115.9; HRMS(ESI)
m/z: [M+H]* calcd for Cp3H 4N, CIS 387.0717, found 387.0722.

1-(naphthalen-1-yl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ea)

White solid (74 mg, 92%), melting point 141-145 °C; 'H-NMR (400 MHz, CDCl;) & 8.08 (d, J =
8.2 Hz, 1H), 7.97 (d, J = 8.3 Hz, 1H), 7.77 (dd, J, = 7.0 Hz, J,=1.2 Hz, 1H), 7.66-7.62 (m, 3H),
7.52-7.48 (m, 1H), 7.36-7.35 (m, 2H), 7.31-7.29 (m, 2H), 7.25 (s, 1H), 7.24-7.20 (m, 3H), 7.13-
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7.09 (m, 1H), 7.01-6.93 (m, 2H); 3C-NMR (100 MHz, CDCl;) 141.2, 138.1, 133.9, 133.7, 132.4,
132.3, 130.7, 130.4, 129.0, 128.8, 128.7, 128.5, 128.2, 127.3, 127.2, 126.5, 125.5, 125.4, 125.4,
125.3, 123.6, 122.6, 116.9, 116.5; HRMS(ESI) m/z: [M+H]" calcd for C,7H9N,S 403.1264, found
403.1271.

1-(benzo[d][1,3]dioxol-5-yl)-3-(phenylthio)imidazo[1,5-a]quinoline (3fa)

White solid (71 mg, 90%), melting point 179-181 °C; 'H-NMR (400 MHz, CDCls) 8 7.67-7.64
(m, 2H), 7.52 (d, J=9.3 Hz, 1H), 7.37 (td, J; = 7.7 Hz, J, = 1.1 Hz, 1H), 7.31-7.28 (m, 1H), 7.25-
7.08 (m, 8H), 6.96-6.94 (m, 1H), 6.08 (s, 2H); 3C-NMR (100 MHz, CDCl;) 8 148.8, 147.9, 142.6,
137.9, 134.0, 132.4, 128.8, 128.8, 127.9, 127.3, 126.4, 125.6, 125.6, 124.0, 123.5, 122.2, 117.4,
116.5, 110.1, 108.7, 101.5; HRMS(ESI) m/z: [M+H]" calcd for C,4H;;0,N,S 397.1005, found
397.1014.

1-(furan-2-yl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ga)

Yellow solid (56 mg, 82%), melting point 146-151 °C; 'H-NMR (400 MHz, CDCl;) 6 7.71-7.66
(m, 2H), 7.55 (d, /= 9.3 Hz, 1H), 7.44-7.37 (m, 2H), 7.25-7.18 (m, 6H), 7.12-7.08 (m, 1H), 6.95-
6.94 (m, 1H), 6.68-6.67 (m, 1H), 6.67 (dd, J; = 3.3 Hz, J, = 1.8 Hz, 1H); 3C-NMR (100 MHz,
CDCl;) 6 144.3, 143.4, 137.6, 134.5, 133.0, 132.2, 128.8, 128.6, 127.3, 125.9, 125.7, 125.5, 124.3,
123.1, 116.8, 116.2, 113.5, 112.0;, HRMS(ESI) m/z: [M+H]" calcd for C,H;sN,OS 343.0899,
found 343.0907.

1-(2-(methylthio)ethyl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ha)



Yellow oil (56 mg, 80%); 'H-NMR (400 MHz, CDCl;) 6 8.17 (d, J = 8.5 Hz, 1H), 7.70 (dd, J, =
7.7 Hz, J, = 1.4 Hz, 1H), 7.62-7.58 (m, 1H), 7.48-7.44 (m, 2H), 7.20-7.06 (m, 6H), 3.73-3.69 (m,
2H), 3.22-3.18 (m, 2H), 2.24 (s, 3H); 3C-NMR (100 MHz, CDCl;) & 142.9, 138.1, 134.3, 132.9,
129.1, 128.8, 128.5, 126.8, 125.8, 125.5, 125.4, 123.1, 120.5, 116.6, 116.4, 32.9, 31.3, 15.8;
HRMS(ESI) m/z: [M+H]* calcd for C,0H9N,S; 351.0984, found 351.0989.
3-(phenylthio)-1-propylimidazo|[1,5-a]quinoline (3ia)

X

N~ XS
o

Yellow oil (60 mg, 94%); 'H-NMR (400 MHz, CDCl;) 6 8.09 (d, J = 8.5 Hz, 1H), 7.60 (dd, J, =
7.7 Hz, J, = 1.4 Hz, 1H), 7.51-7.47 (m, 1H), 7.39-7.33 (m, 2H), 7.11-7.05 (m, 4H), 7.01-6.97 (m,
2H), 3.32 (t, J = 7.7 Hz, 2H), 2.00-1.94 (m, 2H), 1.05 (t, J = 7.3 Hz, 3H); *C-NMR (100 MHz,
CDCls) 6 143.9, 137.4, 133.1, 132.1, 127.9, 127.8, 127.7, 127.2, 125.6, 124.7, 124.2, 121.7, 119.2,
115.7, 115.5, 33.3, 19.5, 12.9; HRMS(ESI) m/z: [M+H]" calcd for C,0H;9N,S 319.1264, found
319.1269.

1-isobutyl-3-(phenylthio)imidazo[1,5-a]quinoline (3ja)

X

N™N\—S
O
Yellow oil (63 mg, 95%); 'H-NMR (400 MHz, CDCls) & 8.04 (d, J = 8.5 Hz, 1H), 7.57 (dd, J, =
7.7 Hz, J, = 1.3 Hz, 1H), 7.50-7.45 (m, 1H), 7.37-7.31 (m, 2H), 7.09-7.03 (m, 4H), 6.99-6.95 (m,

2H), 3.22 (d, J = 7.0 Hz, 2H), 2.35-2.32 (m, 1H), 1.00 (d, J = 6.6 Hz, 6H); 3C-NMR (100 MHz,
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CDCly) 6 144.3, 138.5, 134.2, 133.0, 129.0, 128.7, 128.2, 126.6, 125.8, 125.3, 125.2, 122.8, 120.2,
116.7, 116.5, 41.0, 26.4, 22.5; HRMS(ESI) m/z: [M+H]" calcd for C;;H;N,S 333.1420, found
333.1427.

7-methyl-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3ka)

White solid (59 mg, 80%), melting point 154-157 °C; 'H-NMR (400 MHz, CDCl;) § 7.70-7.68 (m,
2H), 7.54-7.52 (m, 4H), 7.47-7.42 (m, 2H), 7.31-7.29 (m, 2H), 7.21 (t, J = 7.6 Hz, 2H), 7.15-7.11
(m, 2H), 7.07-7.04 (m, 1H), 2.41 (s, 3H); 3C-NMR (100 MHz, CDCl;) & 142.8, 138.1, 135.3,
134.1, 133.1, 130.4, 129.8, 129.5, 128.9, 128.8, 128.7, 128.7, 127.1, 125.6, 125.5, 123.4, 122.3,
117.2, 116.4, 20.8; HRMS(ESI) m/z: [M+H]" calcd for C,4H9N,S 367.1264, found 367.1267.

9-methyl-1-phenyl-3-(phenylthio)imidazo[1, 5-a]quinoline (31a)

White solid (66 mg, 90%), melting point 155-159 °C; 'H-NMR (400 MHz, CDCl;) § 7.57-7.55 (m,
2H), 7.44 (d, J = 7.2 Hz, 1H), 7.35 (d, J = 9.2 Hz, 1H), 7.32-7.31 (m, 2H), 7.21-7.19 (m, 4H),
7.15-7.08 (m, 3H), 7.05-7.01 (m, 2H), 1.70 (s, 3H); 3C-NMR (100 MHz, CDCls) § 146.1, 136.7,
134.9, 132.6, 131.2, 130.3, 127.8, 127.8, 127.7, 127.6, 126.9, 126.1, 125.3, 124.9, 124.5, 124.4,
123.0, 122.7, 115.3, 20.6; HRMS(ESI) m/z: [M+H]" calcd for C,4H9N,S 367.1264, found
367.12609.

6, 8-dimethyl-1-phenyl-3-(phenylthio)imidazo[1, 5-a]quinoline (3ma)



White solid (66 mg, 87%), melting point 163-166 °C; 'H-NMR (400 MHz, CDCl;) § 7.68-7.66 (m,
2H), 7.54-7.49 (m, 4H), 7.35 (d, J = 9.6 Hz, 1H), 7.23-7.17 (m, 5H), 7.11-7.09 (m, 1H), 7.04 (s,
1H), 2.59 (s, 3H), 2.15 (s, 3H); *C-NMR (100 MHz, CDCl3) 4 142.9, 138.2, 137.5, 135.6, 134.3,
133.3, 132.6, 129.7, 129.4, 128.8, 128.6, 128.2, 127.1, 125.4, 121.8, 121.7, 119.8, 116.1, 115.0,
21.7,19.9. HRMS(ESI) m/z: [M+H]* caled for C,sH,N,S 381.1420, found 381.1423.

7-ethoxy-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3na)

White solid (71 mg, 90%), melting point 143-147 °C; 'H-NMR (400 MHz, CDCl;) § 7.69-7.67 (m,
2H), 7.54-7.50 (m, 4H), 7.46 (d, J = 9.3 Hz, 1H), 7.26-7.17 (m, 4H), 7.11-7.07 (m, 3H), 6.80 (dd,
J1=9.3 Hz, J,= 2.8 Hz, 1H), 4.07 (q, J = 6.9 Hz, 2H), 1.43 (t, J = 7.0 Hz, 3H); '*C-NMR (100
MHz, CDCl;) 6 156.2, 142.5, 138.1, 133.8, 132.9, 129.7, 129.6, 128.8, 127.2, 127.0, 126.5, 125.5,
123.4, 122.3, 118.6, 116.9, 116.0, 111.5, 63.8, 14.7;, HRMS(ESI) m/z: [M+H]* calcd for
C,5H,;ON,S 397.1369, found 397.1371.

9-methoxy-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (30a)

Yellow solid (68 mg, 89%), melting point 133-137 °C; '"H-NMR (400 MHz, CDCls) & 7.58-7.56

(m, 2H), 7.48 (d, J=9.2 Hz, 1H), 7.40-7.34 (m, 4H), 7.27 (d, J = 1.2 Hz, 1H), 7.25-7.23 (m, 2H),



7.20-7.16 (m, 2H), 7.10-7.07 (m, 2H), 6.84 (dd, J,=8.0 Hz, J,=1.2 Hz, 1H), 3.05 (s, 3H); '3C-
NMR (100 MHz, CDCl;) 6 149.1, 147.1, 138.0, 135.8, 135.2, 128.8, 128.5, 128.0, 127.9, 127.0,
126.4, 125.4, 125.3, 123.1, 123.0, 122.5, 119.7, 117.2, 110.3, 53.7; HRMS(ESI) m/z: [M+H]*
caled for Cy4H;9ON,S 383.1213, found 383.1216.

7-fluoro-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3pa)

White solid (63 mg, 85%), melting point 165-169 °C; 'H-NMR (400 MHz, CDCls) § 7.68-7.66 (m,
2H), 7.60-7.51 (m, 5H), 7.33 (dd, J, = 8.5 Hz, J, = 2.9 Hz, 1H), 7.28-7.26 (m, 2H), 7.22-7.19 (m,
2H), 7.13-7.08 (m, 2H), 6.97-6.92 (m, 1H); 3C-NMR (100 MHz, CDCl;) & 160.8, 158.4, 143.0,
137.7, 133.8, 132.7, 129.8, 129.7, 129.0, 128.8, 127.4, 127.3, 125.7, 123.3, 122.6, 122.6, 119.1,
119.1, 117.9, 1154, 115.2, 113.9, 113.7; HRMS(ESI) m/z: [M+H]" caled for C,3H;sN,FS
371.1013, found 371.1019.

7-nitro-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3qa)

O,N

Yellow solid (58 mg, 73%), melting point 208-212 °C; 'H-NMR (400 MHz, CDCl;) & 8.55-8.53
(m, 1H), 8.07-8.02 (m, 1H), 7.70-7.56 (m, 7H), 7.31-7.29 (m, 2H), 7.25-7.14 (m, 4H); 3C-NMR
(100 MHz, CDCls) & 136.9, 130.3, 129.6, 129.4, 129.3, 129.2, 128.9, 127.8, 126.1, 126.1, 124.1,
124.0, 122.4, 122.3, 122.2, 121.9, 119.1, 118.1, 117.9; HRMS(ESI) m/z: [M+H]* calcd for
Cy3H60,N;S 398.0958, found 398.0963.

3-phenyl-1-(phenylthio)imidazo[1,5-a]pyridine (3ra)



Yellow oil (57 mg, 94%); '"H-NMR (400 MHz, CDCl3) 8 8.22-8.20 (m, 1H), 7.75-7.72 (m, 2H),
7.54 (dt, J,=9.1 Hz, J,= 1.1 Hz, 1H), 7.44-7.41 (m, 2H), 7.37-7.33 (m, 1H), 7.13-7.06 (m, 4H),
7.00-6.96 (m, 1H), 6.78-6.74 (m, 1H), 6.57-6.54 (m, 1H); *C-NMR (100 MHz, CDCl;) § 138.2,
137.3, 134.0, 128.5, 128.0, 127.9, 127.7, 127.1, 125.9, 124.3, 120.9, 120.0, 118.9, 117.3, 112.8;
HRMS(ESI) m/z: [M+H]* calcd for C;9H;sN,S 303.0951, found 303.0956.
3-isobutyl-1-(phenylthio)imidazo[1,5-a]pyridine (3sa)

X

NN —S
O
Yellow oil (42 mg, 74%); 'H-NMR (400 MHz, CDCls) & 7.82-7.80 (m, 1H), 7.55 (dt, J, = 9.1 Hz,
J>= 1.1 Hz, 1H), 7.17-7.05 (m, SH), 6.80-6.76 (m, 1H), 6.64-6.62 (m, 1H); 3C-NMR (100 MHz,
CDCly) & 139.7, 139.0, 134.1, 128.7, 126.5, 125.1, 121.3, 120.0, 118.2, 117.3, 112.9, 35.6, 27.5,

22.6; HRMS(ESI) m/z: [M+H]" caled for C7H9N,S 283.1264, found 283.1268.

3-phenyl-1-(pyridin-2-ylthio)imidazo[1,5-a]pyridine (3rb)

Yellow oil (51 mg, 84%); 'H-NMR (400 MHz, CDCls) § 7.30-7.24 (m, 2H), 7.76-7.74 (m, 2H),
7.56-7.53 (m, 1H), 7.46-7.42 (m, 2H), 7.38-7.34 (m, 1H), 7.32-7.27 (m, 1H), 6.87-6.76 (m, 3H),
6.63-6.59 (m, 1H); *C-NMR (100 MHz, CDCL3) 5 160.8, 148.1, 138.7, 135.7, 134.5, 128.3, 128.2,
128.0, 127.1, 121.1, 120.5, 119.4, 118.7, 117.2, 116.7, 113.0; HRMS(ESI) m/z: [M+H]* calcd for
C15H4N;S 304.0903, found 304.0899.

1-(benzylthio)-3-phenylimidazo[1,5-a]pyridine (3rc)
9



Yellow oil (52 mg, 82%); 'H-NMR (400 MHz, CDCLy) & 8.11 (dt, J; = 8.2 Hz, J,= 1.0 Hz, 1H),
7.74-7.71 (m, 2H), 7.47-7.43 (m, 2H), 7.39-7.35 (m, 1H), 7.13-7.04 (m, 6H), 6.59-6.55 (m, 1H),
6.47-6.43 (m, 1H), 3.98 (s, 2H); 3C-NMR (100 MHz, CDCl3) § 137.2, 133.3, 128.5, 128.1, 127.9,
127.9, 127.4, 127.3, 127.2, 126.8, 125.8, 120.5, 119.6, 117.5, 113.3, 40.1; HRMS(ESI) m/z:
[M+H]* caled for CyoH;,N,S 317.1107, found 317.1103.

1-(butylthio)-3-phenylimidazo[1,5-a]pyridine (3rd)

Yellow oil (35 mg, 62%); '"H-NMR (400 MHz, CDCls) & 8.13 (d, J = 6.9 Hz, 1H), 7.71-7.65 (m,
2H), 7.54 (d, J = 9.0 Hz, 1H), 7.41 (t, J = 14.6 Hz, 2H), 7.35-7.31 (m, 1H), 6.69 (t, J= 15.1 Hz,
1H), 6.49 (t, J = 6.3 Hz, 1H), 2.79 (t, J = 7.2 Hz, 2H), 1.53-1.46 (m, 2H), 1.38-1.31 (m, 2H), 0.79
(t,J= 7.1 Hz, 3H); BC-NMR (100 MHz, CDCLy) § 137.4, 132.7, 128.7, 127.9, 127.8, 127.0, 122.3,
120.6, 118.7, 117.6, 112.4, 35.3, 31.0, 20.7, 12.6; HRMS(ESI) m/z: [M+H]" calcd for Ci7H;oN,S
283.1191, found 283.1195.

1-phenyl-3-(p-tolylthio)imidazo[1,5-a]quinoline (3ad)

White solid (66 mg, 90%), melting point 155-158 °C; 'H-NMR (400 MHz, CDCls) & 7.60-7.54 (m,
3H), 7.46-7.41 (m, 5H), 7.27-7.23 (m, 1H), 7.14-7.10 (m, 3H), 7.05 (d, J = 9.4 Hz, 1H), 6.93 (d, J
= 8.0 Hz, 2H), 2.16 (s, 3H); 13C-NMR (100 MHz, CDCl3) § 142.9, 135.6, 134.2, 133.9, 133.1,

10



132.4, 129.8, 129.6, 129.0, 128.8, 128.8, 128.5, 127.9, 127.8, 125.6, 125.5, 123.4, 117.4, 116.6,
20.9; HRMS(ESI) m/z: [M+H]" calcd for C,4H;9N,S 367.1264, found 367.1272.
3-((4-methoxyphenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ae)

O/

White solid (70 mg, 92%), melting point 107-113 °C; '"H-NMR (400 MHz, CDCls) § 7.66-7.62 (m,
3H), 7.57-7.49 (m, 5H), 7.34-7.30 (m, 3H), 7.21-7.18 (m, 1H), 7.13 (d, J = 9.3 Hz, 1H), 6.78-6.76
(m, 2H), 3.72 (s, 3H); 13C-NMR (100 MHz, CDCls) & 158.4, 142.7, 133.4, 133.1, 132.4, 130.5,
129.7, 129.6, 129.0, 128.8, 128.1, 127.7, 125.6, 125.5, 124.4, 123.2, 117.3, 116.6, 114.5, 55.3;
HRMS(ESI) m/z: [M+H]* calcd for C,4H;9ON,S 383.1213, found 383.1220.

3-((2-nitrophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3af)

White solid (56 mg, 70%), melting point 179-183 °C; 'H-NMR (400 MHz, CDCl;) § 8.13 (dd, J; =
8.1 Hz, J,=0.9 Hz, 1H), 7.63-7.61 (m, 3H), 7.54-7.41 (m, 5H), 7.31 (t, J = 7.2 Hz, 1H), 7.25-7.11
(m, 4H), 6.96 (d, J = 8.1 Hz, 1H); 3C-NMR (100 MHz, CDCl;) & 144.0, 143.0, 138.0, 134.3,
132.5, 131.6, 131.3, 128.8, 128.6, 128.0, 127.8, 127.2, 127.1, 124.8, 124.7, 124.4, 124.0, 123.5,
119.3, 116.3, 114.8; HRMS(ESI) m/z: [M+H]* calcd for Cy3H160,N3S 398.0958, found 398.0964.

N-(2-((1-phenylimidazo[1,5-a]quinolin-3-yl)thio)phenyl)benzamide (3ag)

11



White solid (51 mg, 54%), melting point 253-257 °C; 'H-NMR (400 MHz, CDCl;) § 10.86 (s, 1H),
8.24 (d, J = 7.4 Hz, 1H), 8.15 (d, J = 7.2 Hz, 2H), 7.70 (dd, J, = 7.7 Hz, J, = 1.3 Hz, 1H), 7.57-
7.54 (m, 2H), 7.46-7.41 (m, 4H), 7.39-7.35 (m, 2H), 7.32-7.26 (m, 2H), 7.19-7.15 (m, 3H), 7.13-
7.08 (m, 2H), 7.02-6.98 (m, 1H); 3C-NMR (100 MHz, CDCIl3) 8 166.1, 141.9, 140.8, 135.1, 134.7,
132.5, 132.2, 131.5, 130.0, 129.7, 129.7, 128.9, 128.9, 128.3, 128.1, 127.9, 125.7, 125.5, 125.1,
124.4, 123.6, 117.3, 116.1; HRMS(ESI) m/z: [M+H]" caled for C;0H,,ON;S 472.1478, found
472.1484.

3-((3-methoxyphenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ah)

White solid (65 mg, 84%), melting point 123-126 °C; 'H-NMR (400 MHz, CDCl;) § 7.68-7.64 (m,
3H), 7.55-7.50 (m, 5H), 7.36-7.32 (m, 1H), 7.24-7.21 (m, 1H), 7.16-7.09 (m, 2H), 6.83-6.80 (m,
2H), 6.63 (dd, J; = 8.3 Hz, J, = 2.0 Hz, 1H), 3.71 (s, 3H); 3*C-NMR (100 MHz, CDCl;) & 159.8,
143.1, 1394, 134.2, 133.0, 132.4, 129.7, 129.6, 129.6, 128.9, 128.8, 127.8, 125.6, 125.6, 123.6,
122.2, 119.5, 117.4, 116.5, 112.8, 111.1, 55.2; HRMS(ESI) m/z: [M+H]" calcd for Cy4H;90N,S
383.1213, found 383.1218.

3-((2-bromophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ai)



White solid (74 mg, 85%), melting point 183-185 °C; 'H-NMR (400 MHz, CDCl;) § 7.63-7.58 (m,
3H), 7.51-7.39 (m, 6H), 7.31-7.27 (m, 1H), 7.18-7.09 (m, 2H), 6.99-6.95 (m, 1H), 6.86-6.82 (m,
1H), 6.75-6.72 (m, 1H); 3C-NMR (100 MHz, CDCl3) & 142.8, 138.5, 134.1, 131.8, 131.5, 131.4,
128.7, 128.6, 127.9, 127.8, 126.9, 126.6, 126.1, 125.2, 124.7, 124.5, 123.0, 119.8, 119.2, 116.3,
115.2; HRMS(ESI) m/z: [M+H]* calcd for C,3H6N,BrS 431.0212, found 431.0219.

3-((3-bromophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3aj)

Br

White solid (85 mg, 99%), melting point 148-152 °C; 'H-NMR (400 MHz, CDCl;) § 7.61-7.57 (m,
3H), 7.48-7.41 (m, 5H), 7.29-7.25 (m, 2H), 7.16-7.05 (m, 4H), 6.98-6.94 (m, 1H); 3C-NMR (100
MHz, CDCls) 6 143.3, 140.5, 134.4, 132.9, 132.4, 130.5, 130.1, 129.7, 129.4, 128.9, 128.9, 128.6,
128.0, 125.7, 125.5, 124.0, 122.8, 121.2, 117.4, 116.2; HRMS(ESI) m/z: [M+H]* calcd for
Cy3H6N,BrS 431.0212, found 431.0219.
3-((4-bromophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ak)

Br

White solid (83 mg, 96%), melting point 167-171 °C; 'H-NMR (400 MHz, CDCl;) § 7.68-7.65 (m,
3H), 7.56-7.49 (m, 5H), 7.37-7.29 (m, 3H), 7.25-7.16 (m, 2H), 7.11-7.09 (m, 2H); 3C-NMR (100
MHz, CDCls) 6 143.2, 137.3, 134.2, 132.9, 132.3, 131.8, 129.7, 129.7, 128.9, 128.9, 128.7, 128.0,
125.7,125.5,123.9, 121.8, 119.3, 117.4, 116.2; HRMS(ESI) m/z: [M+H]* calcd for C,3H;6N,BrS

431.0212, found 431.0219.
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3-((4-fluorophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3al)

White solid (72 mg, 97%), melting point 163-166 °C; 'H-NMR (400 MHz, CDCls) § 7.59-7.55 (m,
3H), 7.46-7.41 (m, 5H), 7.27-7.23 (m, 1H), 7.21-7.16 (m, 2H), 7.14-7.10 (m, 1H), 7.07 (d, /= 9.3
Hz, 1H), 6.84-6.79 (m, 2H); BC-NMR (100 MHz, CDCl;) 8 162.6, 160.2, 143.0, 133.9, 133.0,
132.8, 132.4, 129.7, 129.7, 129.6, 129.6, 128.8, 128.8, 127.8, 125.6, 125.5, 123.6, 123.1, 117.4,

116.3, 115.9, 115.7; HRMS(ESI) m/z: [M+H]" calcd for Cp3H¢N,FS 371.1013, found 371.1017.

Reference

1. Tetrahedron., 2009, 65, 5062-5073.

2. J. Org. Chem., 2016, 81, 3681-3687.
3. J Org. Chem., 2016, 81, 4386-4392.
4. J. Org. Chem., 2012, 77, 11161-11166.

5. J. Org. Chem., 2015, 80, 2431-2435.
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Copies of NMR Spectra of the Product

1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3aa)
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3-(phenylthio)-1-(p-tolyl)imidazo[1,5-a]quinoline (3ba)
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1-(4-chlorophenyl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ca)
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1-(2-chlorophenyl)-3-(phenylthio)imidazo[1,5-a]quinoline (3da)
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1-(naphthalen-1-yl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ea)
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1-(benzo[d][1,3]dioxol-5-yl)-3-(phenylthio)imidazo[1,5-a]quinoline (3fa)
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1-(furan-2-yl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ga)
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1-(2-(methylthio)ethyl)-3-(phenylthio)imidazo[1,5-a]quinoline (3ha)
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3-(phenylthio)-1-propylimidazo[1,5-a]quinoline (3ia)
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NAME Al8

EXPNO 10

PROCNG 1

Date_ 20160429

ime 13.51

INSTRUM spect

PROBHD 5 mm BABEO BB/

PULPROG 2930

™D 65536

SQLVENT CDC13

NS 8

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

A0 4.0894966 sec

RG 25.87

oW 62.400 usec

DE 6.50 usec

TE 293.8 K

DL 1.00000000 sec

TDO 1

CHANNEL f£1 = -
400.1324710 MHz
1

H
10.00 usec

65536
400.1300457 MHz
EM

a
0.30 Hz
0

1.00

A A
r T T T T T T
9 8 7 6 3 2 1 0 ppm
3 [3/22(8|28 1 g 3
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NAME Al8
EXPNO 11
PROCNO 1
Date_ 20160430
Time 22.55
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT cpe13
= NS 512
s 1
SWH 24038.461 Hz
FIDRES 0.366798 Hz
N™ -8 aQ 1.3631988 sec
G 211.87
=N oW 20.800 usec
DE 6.50 usec
TE 291.8
b1 2.00000000 see
D1l 0.03000000 sec
00 1
= CHANNEL f1
100.6228
13C
10.00 usec
32768
100.6127630 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T
150 140 130 120 110 100 90 60 50 40 30 20 0 ppm
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I N N A PROCNO N 1 e T T
Date_ 20160429 \\V
Time 13.34
INSTRUM spect
PROBHD 5 mm EABBO BB/
PULPROG 2930
TD 65536
SOLVENT €DCL3
NS [
= DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
N Xy—S AQ 4.0834966 sec
RG 135,43
=N oW 62.400 usec
DE 6.50 usec
TE 293.8 K
D1 1.00000000 sec
TDO 1
CHANNEL £l
400.1324710 MHz
18
10.00 usec
65536
400.1300089 MHz
EM
[
0.30 Hz
]
1.00
A .
r T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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NONTANOCMEDOTRNNO MO
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NAME fctAl3
EXENO 10
PROCHO 1
Date_ 20160505
Time 6.02
IHSTRU spect.
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT cDC13
NS 512
DS 4
s SHH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
N A S RG 211.87
oW 20.800 usee
DE 6.50 usec
— TE 295.1 K
D1 2,00000000 sec
D11 0.03000000 sec
00 1
== CHANNEL f1 -
SFOL 100.6228293 Mz
nUC1 13¢
Pl 10.00 usec
s1 32768
SF 100.6127690 Mz
WOW EM
ssB 0
LB 1.00 Hz
cB 0
eC 1.40

il ‘Hl 1 ) N

T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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-1-phenyl-3-(phenylthio)imidazo[1, 5-a]quinoline (31a)
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P Sol o el Sl A Sl S S el S S PROCNO o5 1 ccaTTTTYT
Date_ 2160429
W Time r13.38 W
INSTRUM spect
PROBED 5 mm PABEC BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS E
DS 2
= SWH 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894966 sec
S G 105.4
DW 62.400 usec
=N DE 6.50 usec
TE 293.9 K
D1 1.00000000 sec
D0 1
CHANNEL £1
SFOL 400.1324710 MHz
NUC1 1H
»1 10.00 usec
s1 65536
SF 400.1300375 MHz
WDH EM
3B o
LB 0.30 Hz
GB 0
B¢ 1.00
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
o e e BB S
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EXPNO 10
PROCHO i1
Date_ 20160507
Time 2.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT cocl3
NS 512
o$ 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
S AQ 1.3631988 sec
RG 211,87
o 20,800 usec
bE 6.50 usec
N™ -8 E 295.0 K
_ o1 2.00000000 sec
N D 11 0.03000000 sec
™00 1
CHANNEL f1
100, 6228293 Mz
13¢
Pl 10.00 usec
st 32768
¢ 100.6128743 Mz
WOW EM
558 0
LB 1.00 Hz
s o
eC 1.40
eI . N
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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6, 8-dimethyl-1-phenyl-3-(phenylthio)imidazo[1, 5-a]quinoline (3ma)
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EXPNQ 1
PROCNO 1
Date_ 20160430
Time 8.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT cpc13
NS 8
> DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
N R S RG 126,68
= bW 62.400 usec
N DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
DO i
CHANNEL 1
400.0322002 MHz
18
.28 usec
65536
400.0300071 MHz
EM
0
0.00 Hz
0
1.00
r T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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NAME fctall
EXPNO 20
PROCNO 1
Date_ 20160505
Time 2,14
INSTRUM spect
PROBHD 5 mn PABBO BB/
PULPROG zgpg30
D 65536
N SOLVENT cpcl3
NS 512
DS 4
N XS Swi 24038.,461 Hz
FIDRES 0.366798 Hz
= AQ 1.3631988 sec
N RG 211.87
D 20,800 usec
DE 6.50 usec
TE - K
D1 2.00000000 sec
D11 0.03000000 sec
TDO |

= CHANNEL f1 = =
100.6228293 MHz
13

C
10.00 usec
32768
100.6127690 MHz
EM

0
1.00 Hz
0

1.40

il l’ H L
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7-ethoxy-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3na)
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INSTRUM spect
PROBHD S mm PABBO BB/
O PULPROG zg30
™ 65536
\ SOLVENT cDCl3
NS 8
DS 0
N™ -8 swH 8012.820 Hz
FIDRES 0.122266 Hz
= 2 4.0894966 sec
RG 87.75
oW 62.400 usec
DE 6.50 usec
8 296.5 K
DL 1.00000000 sec
00 1
CHANNEL £1
400.0322002 MHz
18
9.28 usec
65536
400.0300082 Mz
EM
0
0.00 Hz
0
1.00
T T 1 T T 1 T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
oSS0 (% < har]
oMl o o el
@ EMOROANOTNONE RS T Y
: PR SR e = =
B BHSR2ERUERTERIEER > > o
© NEONRR DS O © OS] 2 5 8
b B R R R RN A h s g - < :
2 pgupupupais fufafa fufa i f pafofaba 2 A S
NAME Al0
EXPNO 11
PROCNO 1
Date_ 20160430
Time 6.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
O PULPROG Zggg;g
D
- SOLVENT cpci3
NS 512
DS 4
SWH 24038.461 Hz
N \ S FIDRES 0.366798 Hz
— A9 13831988 sec
N RG 211.87
bW 20.800 usec
DE 6.50 usec
TE 294.3 X
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
- = CHANNEL £l == -
SFO1 100.6228293 MHz
NUC1 13C
»1 10.00 usec
s 32768
SF 100.6127690 MHz
wow Em
sSsB 0
LB 1.00 Hz
GB Q
PC 1.40
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9-methoxy-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (30a)
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Date_ 20160501
ime 14.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
RN PULPROG 2g30
™ 65536
SOLVENT cDCL3
NS 8
NS DS 0
e 8012.820 Hz
—0 N FIDRES 0.122266 Hz
aQ 4.0894966 sec
RG 111.99
D 62.400 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
CHANNEL £1 =
400.0322002 Mz
1H
9.28 usec
65536
400.0300074 MHz
EM
0
0.00 Hz
0
1.00
U L
r T T T T T T T T T T
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NAME fcths
EXPNO 10
PROCNO 1
Date_ 20160505
Time 0.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT €pcl3
NS 512
S DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
NTX S A0 1.3631988 sec
RG 211.87
s oW 20.800 usec
—0 N DE 6.50 usec
TE 295.1 K
D1 2.,00000000 sec
D11 0.03000000 sec
DO 1

CHANNEL £1 =
100,6226293 MHz
13C

10.00 usec
32768
100,6127690 MHz
EM

)
1.00 Hz
o

1.40
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7-fluoro-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3pa)
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NAME A2 \ \/

EXPNO 10

PROCNC 1

Date_ 20160429

Time 13.31

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65536

SOLVENT CDC13

NS &

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

Q 4.0894966 sec

RG 105.4

DW 62.400 usec

DE 6.50 usec

TE 293.8 K

DL 1.00000000 sec

TDO 1

= CHANNEL £l
400.1324710 MHz
1H
10.00 usec

65536
400.1300093 MHz

o
0.30 Hz
0
’“LLL MO
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PROCNO 1
Date_ 20160505
Tim 4.56
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 2gpg30
i) 65536
SOLVENT coCl3
NS 512
F D$ 4
SWH 24038.461 Hz
= FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 211,87
NTX, S oW 20.800 usec
DE 6.50 usec
e TE 295.1 K
N o1 2.00000000 sec
D11l 0.03000000 sec
DO 1

CHANNEL f1
100, 6228293 MHz

13C
10.00 usec

32768
SF 100.6127690 MHz
EM

)
LB 1.00 Hz
o

L [ﬂ”J‘“ | . .

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7-nitro-1-phenyl-3-(phenylthio)imidazo[1,5-a]quinoline (3qa)
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%Wﬂ NAME A9 \\V
EXPNO i
PROCNO 1
Date_ 20160501
Time 14.54
INSTRUM spect
O.N PROBHD 5 mm PABBO 526
2 PULPROG zg
= D 65536
SOLVENT cDCl3
NS 8
N ~y—8 DS 0
SWH 8012.820 Hz
‘N FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 142,46
DW 62.400 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
DO 1
CHANNEL 1 =
400.0322002 MHz
1H
9.28 usec
65536
400.0300067 MHz
EM
0
0.00 Hz
0
1.00
r T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
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NAME fctAd
EXENO 10
PROCHO 1
Date_ 20160505
i 1.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT cDC13
NS 512
0N RN o$ 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
N ™y—8S RG 211,87

295,1
2.00000000
0.03000000

1

HuoHgg
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ar
M
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@
we
=33
wemee
BE7G 0
an o8
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= CHANNEL f1 =
100,6228293 MHz
13C

10.00 usec
32768
100, 6127690 MHz
EM
o
1.00 Hz
o

1.40
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3-phenyl-1-(phenylthio)imidazo[1,5-a]pyridine (3ra)
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NAME ALS
EXPNG 10
PROCNO 1
Date_ 20160429
im 13.41
TNSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT €DC13
S NS 8
| s z
SWH 8012.820 Hz
FIDRES 0.122266 Hz
N™ -8 nQ 4.0894966 sec
—_— RG 45.45
N oW 62.400 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
TDO 1
= = CHANNEL £1 -
SFO1 400.1324710 Mz
NUCL 1H
PL 10.00 usec
ST 65536
SF 400.1300477 MHz
WDW EM
ssB 0
1B 0.30 Hz
GB [
BC 1.00
i l]
r T T T T T T T T T
9 8 7 6 5 4 3 2 1 0
CCEEEEERERR
8| |8[5/5/8|8/g|8|8
= ol = o] = [ || =
CAMONDEVOE RN S
DO TONONDN MO <«
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MM NN NN A T
pUBLBURS i M B U BLRL DL BE B B2 521 T
HAME AlS
EXPNO 1
PROCNO. 1
Date_ 20160430
Time 21.19
INSTRUI spect
PROBHD 5 mn PABBO BB/
PULP 2gpg30
oy 65536
SOLVENT €DC13
ns 512
Ds 4
= SKH 24038.461 Hz
‘ FIDRES 0.366798 Hz
AQ 1.3631988 sec
N Xy —S RG 211,87
DH 20.800 usec
e DE 6.50 usec
N TE 295,
D1 2.00000000 sec
p11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228293 MHz
13¢
10.00 usec
32768
100.6128775 MHz
M
0
1.00 Hz
0
1.40
|| ' L "
T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 0 ppm
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3-

sobutyl-1-(phenylthio)imidazo[1,5-a]pyridine (3sa)
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NAME Al6
EXPNO 10
PROCNO 1
Date_ 20160429
Time 13.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULBROG 2930
X ™ 65536
| SQLVENT cDCl3
NS 8
N™Xy—8 DS 2
SWH 8012.820 Hz
=N FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 52.13
DW 62.400 usec
DE 6.50 usec
TE 293.9 K
Dl 1.00000000 sec
TDO 1
CHANNEL 1
SFO1 400.1324710 MHz
NUC1 1R
Pl 10.00 usec
ST 65536
SF 400.1300080 MHz
WDW EM
SSB 0
LB 0.30 Hz
cB 0
EC 1.00
k e |
r T T T T T T T T
9 8 7 6 3 2 1 0 ppm
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NAME Al
EXPNO 11
PROCNO 1
Date_ 20160430
Time 21.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT CDC13
‘ = Ns 512
DS 1
s SWH 24038.461 Hz
FIDRES 0.366798 Hz
NS AQ 1.3631988 sec
- RG 211.87
N bW 20.800 usec
DE 6.50 usec
TE -0 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 3
= CHANNEL f1 =
100.6228293 MHz
13¢
1 10.00 usec
sI 32768
SF 100.6127690 MHz
WowW M
sSB 0
1B 1.00 Hz
GB 0
C 1.40
IL_| ' |H|
T T T T T T T T T T T T
150 140 130 120 110 100 60 50 40 30 20 10 0 ppm



3-phen

-1-(pyridin-2-ylthio)imidazo[1,5-a]pyridine (3rb)
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NAME fctA34
EXPNO 10
PROCNO 1
Date_ 20160530
Time 20.53
INSTRUM spect
s PROBHD 5 mm PABBO BB/
PULPROG g
| D 65536
SOLVENT cpcll
N™™y—8 8
DS 2
=N TN\ SwH 8012.820 Hz
N FIDRES 0.122266 Hz
20 4.0894966 sec
= RG 25.87
DW 62.400 usee
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1
= CHANNEL f£1 =
400.1324710 MHz
1H
10.00 usec
65536
400.1300346 MHz
EM
0
0.30 Hz
0
1.00
444*.___._._1 <JK~4_ s I
r T T T T T T T T T T T T T T T T 1
85 80 75 70 65 6.0 55 50 45 25 20 15 1.0 05 0.0 ppm
8 [EeEEE g
s [58le|als (a8
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NAME AR34
EXENO 11
PROCNO 1
Date_ 20160628
Time 0.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
= SOLVENT €DC13
| NS 102
D3 4
N X\—S. SWH 24038.461 Hz
FIDRES 0.366798 Hz
— Y 1.3631988 sec
N TN ng 211.87
N oW 20,800 usec
— DE 6.50 usec
1E 295.3 K
o1 2.00000000 sec
D11 0.03000000 sec
00 1

| LA

CHANNEL f1
100.6228293 MHz
3

13C
10.00 usec
32768
100.6128742 MHz
EM
0
1.00 Hz
0

1.40

T T T T T T T T
160 150 140 130 120 110 100 90

60

50 40 30 20 10 O ppm



1-(benzylthio)-3-phenylimidazo[1,5-a]pyridine (3rc)
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NAME fCtA33
EXPNO 1
PROCNO 1
Date_ 20160519
Time 17.07
INSTRUM spect
s PROBHD 5 mm PABBO BB/
PULPROG 2930
| D 65536
SOLVENT CDC13
N"Xy—S us 8
DS 0
=N SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 82.27
oW 62.400 usec
DE 6.50 usec
TE 296.0 K
DL 1.00000000 sec
TDO 1
CHANNEL £1
400.0322002 MHz
1H
9,28 usec
65536
400.0300378 MHz
EM
a
0.00 Hz
0
1.00
A
r T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
& @l 2| (2 ] o} S
ol Il el e olo! o
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CmmEr e S w00 m = S
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NAME AA33
EXPNO 12
PROCNO 1
Date_ 20160627
E 23.03
INSTRUM spect.
PROBHD 5 mn PABBO BB/
PULPROG zgpg30
Y ™ 65536
| SOLVENT €DC13
NS 1024
DS 4
N™ -8 SHH 24038.461 Hz
— FIDRES 0.366798 Hz
N AQ 1.3631988 sec
RG 11,8
bW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D1l 0.03000000 sec
DO 1
77777777 CHANNEL fl =
SFO1 100.6228293
NUC1 13¢
Pl 10.00 usec
ST 32768
SF 100.6128737 MHz
WDR EM
ssB 0
LB 1.00 Hz
GB 0
2¢ 1.40
[ L] ;
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1-(butylthio)-3-phenylimidazo[1,5-a]pyridine (3rd)

SO [ T D~ DO T O e 00 8D TOE @ONTOO®OLMmomEe o
MANHO NN EDIDNM-A~AO O N~ - o~ NMNOWORY T~ I~ o
B e B R e R R R v R @Es bhhwemooonoes
B e A A N NIRRT RTRERES NNN HAdddddddd00S 1
NAME A35-H
EXPNO 1
PROCNO 1
Date_ 20160824
Time 14.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
0 65536
SOLVENT cpcl3
NS 8
o DS 0
| SWH 8012.820 Hz
FIDRES 0.122266 Hz
N S 20 4.0893966 sec
RG 31.52
— bW 62.400 usec
DE 6.50 usec
TE 295.9
D1 1.00000000 sec
DO 1
CHANNEL £1
400.0322002 MHz
18
10.00 usec
65536
400.0300366 MHz
EM
0
0.00 Hz
0
1.00
T T T T T T T T 1
9 8 6 5 4 3 2 1 0 ppm
@ e e bt b <2 N
sl ldlelFle ~la o ailoi
> SOMMITNOOO
a mANNATO ST o ® - oo « - wo
T RFroOmomo~o - S oo s = = a S5
Hom S = & R
E NSCEENS®E o - . . -
M NN NN N © G w w oo o o oo
Pl Qi il b ol e S e ~~~ @ . ~ — ]
A1 N2 I B N IR ¥
EXPNO 10
PROCHO 1
Date_ 20160827
Time 4.44
INSTRUI spect
PROBHD 5 mm PABBO BB/
PULERO zapa30
5536
AN SOLVENT b1l
I ns 512
DS 1
N s SHH 24038, 461 Hz
FIDRES 0.366798 Hz
o 1.3631988 sec
N &G 211.8
oW 20.800 usec
bE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO p
m== CHANNEL £f] ===mm=
100.6228293
13¢
?1 10.00 usec
s1 32768
sF 100.6128744 Mz
Wl EM
SSB [
LB 1.00 Hz
GB 0
BC 1.40
[ ] { “ J A
T T T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1-phen

& e d
7.571
7.551
7.548
7.467
7.463
T.444
7.439
7.430
7.427
7.418
7.273
7.271
7.253
7.235
7.233
7.142
7.138
7025
7.121
7.105
7.063
7.039
6.941
6.921

-3-(p-tolylthio)imidazo[1,5-a]quinoline (3ad)

2.168

fcta2l
1

1
20160519
16.11

spect
5 mm PABBO BB/

2530
65536
CDCL3

8

0
8012.820
0.122266

4.0894966

63.97

62.400
6.5

—=0.000
(082

Hz

sec

usec

0 usec

295.8 K

1.00000000
1

CHANNEL £1
400.0322002 MHz
1H
9.28 usec
65536
400.0300451 MHz
EM
0
0.00 Hz
0
1.00
¥ . I
f T T T T T T T T T T T
85 80 75 70 65 6.0 30 25 20 15 1.0 05 0.0
F;F:riri1tﬁ51 %ﬂ
8/8/8/5|=|5 8
/6] =lail =i I
DO TN HNNNEOTNNO AT
NN O TND T T mmMBOMm®D oo n <
SEGRISRIZEnRan0RTTE 2
ABTMMA AR ®EDE = WWwm e S
TOOOOONNNNNNNNNNNAA [=]
i g B R BB B B R et 8
nAME fetazi-c
EXENO 10
PROCHO 1
Date_ 20160602
ime 1.21
INSTR spect
PROBHD 5 mm PABBO BB/
PULPROG 29930
™ 65536
SOLVENT c0e13
NS 512
R s i
SWH 24038.461 Hz
FIDRES 0.366798 Hz
N” S aQ 1.3631988 sec
RG 211.87
DW 20.800 usec
DE 6.50 usec
TE 294.7 K
b1 2.00000000 sec
bl1 0.03000000 sec
™0 1
CHANNEL f1
1006228203 Maz
13c
10.00 usec
32768
100.6127690 Mz
0
1.00 Hz
0
1.40
T T T T T T T T
150 140 130 120 110 60 50 40 30 20 10



3-((4-methoxyphenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ae)

T TONOUENE IV TOADNNRS WD N DT D © o
T NNE NN OO MM Ao 0o ®®B D N & =]
B R R R R R e RN Pl oy < Ay ~ s
F e e e e N e e S S ST Y TR R TRV} L ©
Tr—)| . .

EXPNO 1
PROCNO 1
Date_ 20160519
Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™D 65536
SOLVENT €DCL3
NS 8
= DS 0
SWH 8012.820 Hz
FIDRES 0,122266 Hz
N Xy—8§ ag 4.0894966 sec
RG 63.97
=N oW 62.400 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
0 TDO 1
/ CHANNEL £l =======
SFOL 400.0322002 MHz
NUCL 1H
3 9.28 usec
SI 6553
SF 400.0300104 MHz
WDW EM
S5B 0
LB 0.00 Hz
cB 0
BC 1.00
T T T T T T T T T T T T T T T T T T T T 1
85 80 75 6.0 55 50 45 30 25 20 15 1.0 05 0.0 ppm
nfofa
ol
=~ DEHRANOENANNS =N NN
o MO AR NONN GO NTINDND o @
< [ e i e e T R L L =
@ L I L e b
s TOHOMM AN NN NN NN o
- it el e o i v e 0
EXPNO 10
PROCNO 1
Date_ 20160528
Time 19.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2apg30
™ 65536
SOLVENT €Dcl3
s 512
DS 4
SHH 24038.461 Hz
= FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 211,87
N XS D 20.800 usec

DE 6.50 usec

— TE 294.4 K
N b1 2.00000000 sec
Dl1 0.03000000 sec
TDO 1
O CHANNEL f1 = =
100.6228293 MHz
13C

10.00 usec

32768
100,6127690 Mz
EM

[
1.00 Hz
o

1.40

T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3-((2-nitrophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3af)

DTN ONILOMOROO NS T M D MO @ o®
R e b R e P i Rk B3
NN T T T T MM MAUNANN I H o dd oo 22
B e e N v =T
NAME fctaz3
EXENO 1
PROCNO 1
Date_ 20160519
Time 16.18
INSTRUM spect
PROBHD 5 mm PABBEO BB/
PULPROG zg30
™ 65536
SOLVENT cDel3
= ns B
DS 0
su 8012.820 Hz
N7 Xy—S NO3 FIDRES 0.122266 Hz
aQ 4.0894966 sec
=N RG 57.77
oW 62.400 usec
DE 6.50 usec
TE 295.8
Dl 1.00000000 sec
™0 1
CHANNEL £1 =
400.0322002 MHz
1H
9,28 usec
65536
400.0300399 MHz
EM
0
0.00 Hz
0
1.00
f T T T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
=] ol=ee|e
- alhsl=l<l=
AN T T REAF AR BNE RN NN
e e e R e o
SolmhenoromartE N Tonmm®D 3
BTN BEER ST TS0 o
TTOOOONOONNNNNNNNNNNAAA (=3
i B R R B R B P R b R i e R
NAME fota23-c
EXPNO 10
PROCHO 1
Date_ 20160528
Time 20.28
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG zspggg
55
= SOLVENT coc13
NS 51
NO, 0§ 4
N™ XS SWH 24038.461 Hz
FIDRES 0.366798 Hz
= 29 1.3631988 sec
N RG 211.87
oW 20,800 usec
OE .50 usec
TE 293.5 X
o1 2.00000000 sec
i1 0.03000000 sec
00 1
CHANNEL f1
100.6228293 Miz
13¢
10.00 usec
32768
100.6128760 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(2-((1-phenylimidazo[1,5-a]quinolin-3-yl)thio)phenyl)benzamide (3ag)

ow
BN O BN AN EON N T OO NDINO NN T M NG GO D M 1 e
R e i bl el R SRR g fE P R P R TR a1 £
B o e R e L L e e R R e R p= o4 22
B e e e e e - TT
NAME fota2d
EXPNO 1
PROCNO 1
Date_ 20160519
Time 16.30
INSTRUM spect
BROBHD 5 mm PABBO BB/
BULEROG =530
™ 65536
= SOLVENT cpcl3
NS 8
DS 0
N™ X8 HH o) sin 012,820 Hz
FIDRES 0,122266 Hz
— aQ 4.0894966 sac
N RG 7.5
DW 62,400 usec
DE 6.50 usec
TE 285.9 K
Dl 1.00000000 sec
00 1
====== CHANNEL f1 =======
SFOL 400.0322002 MHz
NucL
Pl 9.28 usec
SI 65536
SF 400.0300387 MHz
WDW EM
558 0
LB 0.00 Hz
B 0
ec 1.00
r T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
< | ] ot ] B e B
= ol=l=l<l<lail=laileil =
< FOTMACHON®NNMINT SN E N T I0 &
& CHe B PNMrONSCna® S =0 @mo
e B PEBORE R mE oD b oS8 m e
o P e L L L et
2 o puttugucpupige i fafufa R fapu e faba) NAME £ctA24-C
EXPHO 19
Date_ 20160528
Time 21.33
INSTRUM spect
PROBHD 5 mn PABBO BB/
PULPROG 2gpa30
65536
SOLVENT €DC13
s 51
s 1
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
G 211,87
oW 20.800 usec
= DE 6.50 usec
TE 294.3 K
b1 2.00000000 sec
HN i1 0.03000000 sec
N X\—S 0 D0 1
=N CHANNEL £1 -
100.6228293
3¢
10.00 usec
32768
100.6127690 Mz
£M
0
1.00 Hz
0
1.40

[ Jm.w ‘ L

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3-((3-methoxyphenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ah)

e “ g
DY MUNOCOITMNIM A DTN AN el OO0 SN o =
(5B IR I D 0 03 9 1 0 &1 N o 4 1 53 80 50 0 D B 5 5 D 0 D = ?
N N N N X LU RV-R RV R PR P RPy o T

MAME fctA25
EXPNO 1
PROCNO 3
Date_ 20160519
Time 16.33
INSTRUM spec!
PROBHD S5 mm PABBO BB/
PULPROG z2g30
D 65536
SOLVENT CDC13
e NS &
DS 0
NS S 8012.820 Hz
FIDRES 0.122266 Hz
N AQ 4.0894966 sec
=N RG 63.97
D 62.400 usec
DE 6.50 usec
TE 295.8 K
Dl 1.00000000 sec
=0 TDO 1
CHANNEL £1
SFOL 400.0322002 Mz
NUC1 1H
P1 9.28 usec
SI 65536
SF 400.0300105 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
BC 1.00
L 3 1
r T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
OO N ] || =]
Nt =] |~ Ll
@ CHPVRTOHVONMBOLONYTOW
© e e e R R ARk o
® AT NOY N LM ®PBGEBAD S B ® =
& @O T M e 01O G @ @ 1 M K Oy S o =
n TOOOMNNNNNNNNN N A n
- i it e i i ok i o e o o o e | s
NAME fctA25-C
EXPNO 10
PROCHO 1
Date_ 20160528
Time 22.05
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
e 65536
SOLVENT CDC13
DS 4
N \ S SWH 24038.461 Hz
— FIDRES 0.366798 Hz
N AQ 1.3631988 sec
RG 211.87
oW 20.800 usec
DE 6.50 usec
TE 294.3 K
o1 2.00000060 sec
—0 D11 0.03000000 sec
TDO 1
CHANNEL f1

100,6226293 MHz
13c

10.00 usec
32768

100.6127690 MHz
EM
0

1.00 Hz

o
1.40

| Ll HHH H

T T T T T T T
160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 ppm
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3-((2-bromophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ai)

—=0.000
(082

NAME fcth2?
EXPNO 1
PROCNO 1
Date_ 20160519
Time 16.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT €DC13
S 8
= DS 0
SWH 8012.820 Hz
B FIDRES 0.122266 Hz
N™ X8 r Q 4.0894966 sec
RG 71.83
- DW 62.400 usec
N DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
= CHANNEL f£1
400.0322002 MHz
18
9.28 usec
65536
400.0300424 MHz
EM
[]
0.00 Hz
[
1.00
r T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

Lt

138.592
134.105
131.854
131.585
131.410
128.742
125.206
124.728
124.568
123.037
119.881
119.207
116.374
115.292

—=0.004
e W

S -
EXPNO 10
PROCRO 1
Date_ 20160602
Time 1.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
T 65536
SOLVENT €DC13
ns 512
D3 a
SWH 24038.461 Hz
= FIDRES 0.366798 Hz
AQ 1.3631988 sec
Br RG 211,87
N™ XS W 20.800 usec
DE 6.50 usec
“N TE -4 K
D1 2.00000000 sec
D11 ©.03000000 sec
DO 1

= CHANNEL f1 =

SFO1 100.6228293 MHz

NUC1 13¢

Pl 10.00 usec

SI 32768

SF 100.6128764 MHz

SSB o

LB 1.00 Hz

GB o

PC 1.40
| W‘ I |
T T T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3-((3-bromophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3aj)

L0 0 (7 OV 0 0 D D 0 OY A0 - D G ) 0 D ¢ 08 O 0 0 69 Y ¢ 4 €N P
AR g B B Rt R B - R SRR AR R R EE
Bl R feb NP i R e pip-F: 3-SR - H - S0 22
e N e S At A P LRGP T
NAME fctA26
EXPNO 1
PROCNO 1
Date_ 20160519
Time 16,36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULBROG 2g30
™ 65536
= SOLVENT €pC13
E
DS 0
N™ ™8 swH 8012.820 Hz
FIDRES 0.122266 Hz
=N aQ 40894966 sec
RG 63.97
DW 62.400 usec
DE 6.50 usec
TE 295.8 K
Br D1 1.00000000 sec
TDO 1
CHANNEL f1 = =
400.0322002 MHz
1H

6553
400.0300438 MHz
EM

0
0.00 Hz
o

1.00

140.560
134.489
132.928
132.402
130.527
130.159
129.782
129.472
128.608
128.028
125.766

125.574
124.063

128.977
128.910
122.878
121.292
117.444
116.208
0.058

PROCNO 1
Date_ 20160528
Time 22.37
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cpe1d
NS 512
4
SHH 24038.461 Hz
= FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 211,67
N™ XS DW 20.800 usec
DE 6.50 usec
- TE 294.3
D1 2,00000000 sec
D11 0.03000000 sec
D0 1
————————— CHANNEL f1 mmmmsmmm
Br SFO1 100.6228293 MHz
NUC1 13¢
PL 10.00 usec
ST 2768
SF 100.6127690 MHz
WOW EM
ssB 0
1B 1.00 Hz
GB
PC 1.40

L ‘IJ

T T T T T T T T T T T T T T T
140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 ppm
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3-((4-bromophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3ak)

YO IMOCTOHMAAIONANO® ~ e
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COOVNDBDTMMMMA N NNt O o -
B M E NPT s 7
NAME fctA28
EXPNO 1
PROCNO 1
Date_ 20160519
Time 16.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
= SOLVENT cpcl3
NS 3
DS 0
N™ -8 SWH 8012.820 Hz
FIDRES 0.122266 Hz
=N AQ 4.0894966 sec
RG 71.83
DW 62.400 usec
DE 6.50 usec
Br TE 295.8 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1 =
400.0322002 MHz
1H
9.28 usec
65536
400.0300094 MHz
EM
o
0.00 Hz
0
1.00
s
T T T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
o) @ O
o3l <l oil il v
MTAAND AN TOONN DY T ND
CNCNONNN DO NN OMN IO
NN MOE~NO~O™N B DM N
O TN N0 0N ® M ® I MO~ O
TOOOOONNNNNNNNNNAAA
Ul il i B M R B B B b B
NAME fctA28-C
EXPNO 10
PROCNO 1
Date_ 20160602
2 2.29
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
b 65536
e SOLVENT ¢coci3
NS 512
DS 4
N X\—S SWH 24038.461 Hz
FIDRES 0.366798 Hz
— aQ 1,3631988 sec
RG 211,87
DH 20.800 usec
DE 6.50 usec
TE 294.4 K
Br Dl 2.00000000 sec
pll 0.03000000 sec
DO 1
msm==sss CHANNEL fl =sms=s
SFO1 100.6228293 MHz
NUC1 13¢
P1 10.00 usec
ST 32768
SF 100.6127690 MHz
WDW EM
ssB 0
1B 1.00 Kz
GB 0
B¢ 1.40
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

44



3-((4-fluorophenyl)thio)-1-phenylimidazo[1,5-a]quinoline (3al)

TOO WO DO D
oM A= NS0
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NAME fcth29
EXPNO 1
PROCNO 1
Date 20160519
Time 16.48
INSTRUM spect
PROBHD 5 mm BABBO BB/
PULPRO zg30
D 65536
s SOLVENT €DC13
NS [
DS 0
SWH 8012.820 Hz
N™Xy—8 FIDRES 0.122266 Hz
i AQ 4.0894966 sec
N RG 57.77
DW 62.400 usec
DE 6.50 usec
TE 295.8 K
F D1 1.00000000 sec
DO 1
———————— CHANNEL £1
SFO1 400.0322002 MHz
NUCL 1H
Pl .28 usec
SL 65536
SF 400.0300452 MHz
WDW EM
S5B a
LB 0.00 Hz
GB [
PC 1.00
i l
r T T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 6.0 55 5.0 40 35 30 25 20 15 10 05 0.0 ppm
s
o e B ]
o3|l =il =l—
om wrow CEOEHMN DO
Fm @momm TEMANOND A S o 0
N ocoow® ®®WOND AT .o~ "o =
o e e e moo b=y
ao  moomo 00 NN MM~ 8w - +
w o @ mmm NANANNNNAAAA ~ w0 [=]
- e HeAd A A A A A A~ b 528 2ol nd I
NAME fot-29-C
EXPNO 1
PROCNO 1
Date_ 20160711
Tim 0.35
INSTRUM spect
PROBED 5 mm PABEO BB/
PULPROG 2gpg30
™ 65536
= SOLVENT cpcl3
NS 512
DS 4
SHH 24038.461 Bz
N \ S FIDRES 0.366798 Hz
- a0 1.3631988 sec
N RG 207.18
DH 20.800 usec
DE 6.50 usec
TE 298.2 K
F Dl 2,00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL £1
SFO1 100.5976818 MHz
NUC1 13¢
Pl 9.00 usec
ST 32768
SF 100.5876240 MHz
WDW EM
558 0
1B 1.00 Hz
GB 0
BC 1.40
L l [“ ‘ “1 N A y |
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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