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1 Spectrogram data of the target compound A1-A39

Figure S1
3-((2-phenylquinolin-4-yl)thio)propyl 2-oxo-2 H-chromene-3-carboxylate (A1)

White solid, m.p. 123.2-124.0 °C, yield 52%; '"H NMR (400 MHz, Chloroform-d) &
8.49 (s, 1H, Ph-H), 8.16 — 8.11 (m, 2H, Ph-H), 8.10 (dd, /= 5.2, 3.4 Hz, 2H, Ph-H),
7.74 —7.70 (m, 2H, Ph-H), 7.70-7.66 (m, J = 8.6, 7.4, 1.6 Hz, 1H, Ph-H), 7.56 — 7.51
(m, 2H, Ph-H), 7.46 (dd, J = 10.4, 4.7 Hz, 2H, Ph-H), 7.38 — 7.30 (m, 3H, Ph-H), 4.54
(t, J=6.0 Hz, 2H, -COO-CH,CH,CH,-S-), 3.43 (t, /= 7.2 Hz, 2H, -COO-
CH,CH,CH,-S-), 2.35 — 2.28 (m, 2H, -COO-CH,CH,CH,-S-). 3C NMR (125 MHz,
Chloroform-d) 8 163.42 (s), 156.76 (s), 155.30 (s), 149.19 (s), 147.69 (s), 147.22 (s), 139.83 (s),
134.63 (s), 130.35 (s), 130.07 (s), 129.70 (s), 128.88 (s), 127.74 (s), 126.25 (s), 125.69 (s), 124.97
(s), 123.49 (s), 117.93 (d, ] = 18.0 Hz), 116.89 (s), 114.53 (s), 64.25 (s), 27.78 (s). HRMS (ESI)

calcd for CpgH,oNO4S [M+H]™: 468.12641, found 468.12572.

o O

Figure S2
4-((2-phenylquinolin-4-yl)thio)butyl 2-0x0-2H-chromene-3-carboxylate (A2)

White solid, m.p. 113.6-114.6 °C, yield 13%; '"H NMR (400 MHz, Chloroform-d) &
8.44 (s, 1H, Ph-H), 8.15 — 8.08 (m, 4H, Ph-H), 7.72-7.68 (m, J= 8.4, 6.9, 1.4 Hz, 1H,
Ph-H), 7.66 — 7.61 (m, 2H, Ph-H), 7.54 — 7.49 (m, 4H, Ph-H), 7.46 — 7.42 (m, 1H, Ph-
H), 7.34 — 7.28 (m, 2H, Ph-H), 4.44 (t, /= 5.9 Hz, 2H, -COO-CH,CH,CH,CH,-S-),
3.30 (t,J = 6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.06 (dt, J = 6.5, 3.3 Hz, 4H, -
COO-CH,CH,CH,CH,-S-). 3C NMR (101 MHz, Chloroform-d) 8 162.22 (s), 155.56
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(d, J=1.4 Hz), 154.16 (s), 147.79 (s), 146.56 (d, J = 3.2 Hz), 138.77 (s), 133.40 (s),
129.24 (s), 128.89 (s), 128.41 (d, J=17.4 Hz), 127.82 (s), 126.56 (s), 125.06 (s),
124.58 (s), 123.80 (s), 122.38 (s), 117.02 (s), 116.75 (s), 115.76 (s), 113.32 (s), 64.27
(s), 29.91 (s), 26.75 (s), 23.98 (s). HRMS (ESI) caled for C,9H,NO4S [M+H]™:
482.142055, found 482.14191.

Figure S3
3-((2-(2-methoxyphenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A3) White solid, m.p. 138.9-139.9 °C, yield 69%; '"H NMR (400 MHz,
Chloroform-d) & 8.46 (s, 1H, Ph-H), 8.14 — 8.11 (m, 2H, Ph-H), 7.81 (dd, J= 7.6, 1.8
Hz, 1H, Ph-H), 7.76 (s, 1H, Ph-H), 7.72 — 7.68 (m, 1H, Ph-H), 7.66 — 7.62 (m, 1H,
Ph-H), 7.54 — 7.50 (m, 2H, Ph-H), 7.35 — 7.28 (m, 3H, Ph-H), 7.08 — 7.04(m, J = 7.5,
0.9 Hz, 1H, Ph-H), 6.96 (d, J = 8.1 Hz, 1H, Ph-H), 4.53 (t, /= 6.0 Hz, 2H, -COO-
CH,CH,CH,-S-), 3.84 (s, 3H, Ph-OCH3;), 3.34 (t,J = 7.1 Hz, 2H, -COO-
CH,CH,CH>-S-), 2.35 — 2.29 (m, 2H, -COO-CH,CH,CH,-S-). *C NMR (101 MHz,
Chloroform-d) 8 162.15 (s), 156.03 (s), 155.50 (s), 154.98 (s), 154.20 (s), 147.91 (s),
146.64 (s), 144.01 (s), 133.46 (s), 130.35 (s), 129.34 (s), 129.14 (s), 128.68 — 128.42
(m), 125.04 (s), 124.49 (s), 123.81 (s), 122.30 (s), 120.24 (s), 117.64 (s), 116.82 (d, J
=9.8 Hz), 115.76 (s), 110.41 (s), 63.08 (s), 54.74 (s), 26.53 (d, J = 6.8 Hz). HRMS
(ESI) calcd for C,9H,4NOsS [M+H]": 498.13697, found 498.13677.

Figure S4
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4-((2-(2-methoxyphenyl)quinolin-4-yl)thio)butyl 2-0x0-2H-chromene-3-
carboxylate (A4) White solid, m.p. 119.1-120.7 °C, yield 82%; '"H NMR (400 MHz,
Chloroform-d) 6 8.42 (s, 1H, Ph-H), 8.14 — 8.09 (m, 2H, Ph-H), 7.81 (dd, /= 7.6, 1.8
Hz, 1H, Ph-H), 7.72 — 7.66 (m, 2H, Ph-H), 7.69-7.61 (m, J= 8.6, 7.4, 1.6 Hz, 1H, Ph-
H), 7.54 — 7.48 (m, 2H, Ph-H), 7.40-7.37 (m, J= 8.3, 7.5, 1.8 Hz, 1H, Ph-H), 7.35 —
7.28 (m, 2H, Ph-H), 7.06 (ddd, J=19.9, 13.2, 4.6 Hz, 2H, Ph-H), 4.42 (t, /= 5.9 Hz,
2H, -COO-CH,CH,CH,CH,-S-), 3.86 (s, 3H, Ph-OCH3), 3.22 (t, /= 6.7 Hz, 2H, -
COO-CH,CH,CH,CH,-S-), 2.03 (dd, J= 5.9, 2.5 Hz, 4H, -COO-CH,CH,CH,CH,-
S-). BC NMR (101 MHz, Chloroform-d) 6 162.13 (s), 156.06 (s), 155.58 (s), 154.93
(s), 154.15 (s), 147.72 (s), 146.59 (s), 144.51 (s), 133.39 (s), 130.38 (s), 129.37 (s),
129.14 (s), 128.52 (t, J= 5.2 Hz), 124.96 (s), 124.45 (s), 123.80 (s), 122.30 (s),
120.30 (s), 117.46 (s), 116.97 (s), 116.76 (s), 115.74 (s), 110.54 (s), 64.20 (s), 54.78
(s), 29.66 (s), 26.69 (s), 23.87 (s). HRMS (ESI) calcd for C50HysNOsS [M+H]*:
512.152620, found 512.15216.

Figure S5
3-((2-(o-tolyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-carboxylate (A5)

White solid, m.p. 91.2-92.3 °C, yield 54%; '"H NMR (400 MHz, Chloroform-d) 6 8.46
(s, 1H, Ph-H), 8.18 — 8.09 (m, 2H, Ph-H), 7.70-7.64 (m, 2H, Ph-H), 7.57 — 7.53 (m,
2H, Ph-H), 7.45 (d, J= 7.6 Hz, 1H, Ph-H), 7.39 (s, 1H, Ph-H), 7.37 — 7.31 (m, 2H,
Ph-H), 7.23 — 7.14 (m, 3H, Ph-H), 4.51 (t, J=5.9 Hz, 2H, -COO-CH,CH,CH,-S-),
3.36 (t,J = 7.1 Hz, 2H, -COO-CH,CH,CH,-S-), 2.38 (s, 3H, Ph-OCH3;), 2.31 — 2.25
(m, 2H, -COO-CH,CH,CH,-S-). 13C NMR (101 MHz, Chloroform-d) 6 162.25 (s),
158.31 (s), 155.47 (s), 154.25 (s), 147.94 (s), 146.17 (s), 145.61 (s), 139.70 (s),
134.94 (s), 133.46 (s), 129.69 (s), 129.12 (s), 128.89 (s), 128.51 (d, J= 7.4 Hz),
127.39 (s), 125.21 (s), 124.87 (s), 124.12 (s), 123.82 (s), 122.32 (s), 116.86 (d, /= 8.1
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Hz), 116.10 (s), 115.81 (s), 63.02 (5), 26.82 (s), 26.40 (s), 19.30 (s). HRMS (ESI)
calcd for C29H24NO4S [M+H]+Z 482.14206, found 482.14224.

A6
Figure S6
4-((2-(o-tolyl)quinolin-4-yl)thio)butyl 2-0xo-2H-chromene-3-carboxylate (A6)

White solid, m.p. 129.0-130.5 °C, yield 89%; '"H NMR (400 MHz, Chloroform-d) &
8.46 (s, 1H, Ph-H), 8.12 (ddd, J = 25.3, 8.4, 0.8 Hz, 2H, Ph-H), 7.71 (ddd, J = 8.4,
6.9, 1.4 Hz, 1H, Ph-H), 7.66 — 7.62 (m, 1H, Ph-H), 7.57 — 7.51 (m, 2H, Ph-H), 7.48 —
7.45 (m, 1H, Ph-H), 7.35 — 7.27 (m, 6H, Ph-H), 4.42 (t, J = 5.9 Hz, 2H, -COO-
CH,CH,CH,CH,-S-), 3.22 (t, /= 6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.39 (s,
3H, Ph-OCH3), 2.03 (dd, /= 6.4, 2.9 Hz, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR
(101 MHz, Chloroform-d) 6 162.22 (s), 158.25 (s), 155.53 (s), 154.18 (s), 147.80 (s),
146.11 (s), 139.78 (s), 134.91 (s), 133.41 (s), 129.81 (s), 129.10 (s), 128.85 (s),
128.47 (d, J=3.1 Hz), 127.52 (s), 125.07 (d, J = 15.5 Hz), 124.07 (s), 123.81 (s),
122.32 (s), 117.02 (s), 116.78 (s), 116.09 (s), 115.78 (s), 64.25 (s), 29.74 (s), 26.72
(s), 23.95 (s), 19.31 (s). HRMS (ESI) calcd for C30H,sNO4S[M+H]*: 496.15771,
found 496.15711.

A7

Figure S7
3-((2-(2-bromophenyl)quinolin-4-yl)thio)propyl2-oxo-2H-chromene-3-

carboxylate (A7) White solid, m.p. 110.2-111.9 °C, yield 68%; '"H NMR (400 MHz,
Chloroform-d) & 8.49 (s, 1H, Ph-H), 8.16 (dd, /= 8.4, 0.9 Hz, 1H, Ph-H), 8.11 (dd, J =
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8.4, 0.6 Hz, 1H, Ph-H), 7.73 (ddd, J= 8.4, 6.9, 1.4 Hz, 1H, Ph-H), 7.68 — 7.62 (m, 2H,
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Ph-H), 7.59 — 7.54 (m, 4H, Ph-H), 7.41-7.37 (m, J = 7.5, 1.2 Hz, 1H, Ph-H), 7.36 —
7.31 (m, 2H, Ph-H), 7.17 — 7.13 (m, 1H, Ph-H), 4.53 (t, J = 5.9 Hz, 2H, -COO-
CH,CH,CH,-S-), 3.38 (t, /= 7.2 Hz, 2H, -COO-CH,CH,CH,-S-), 2.35 — 2.28 (m, 2H,
-COO-CH,CH,CH,-S-). 3C NMR (101 MHz, Chloroform-d) & 163.21 (s), 157.70 (s),
156.52 (s), 155.25 (s), 149.02 (s), 147.24 (s), 146.27 (s), 141.60 (s), 134.53 (s), 133.09
(s), 131.63 (s), 130.23 (s), 130.00 (d, J = 4.0 Hz), 129.63 (s), 127.75 (s), 126.62 (s),
125.55 (s), 124.89 (s), 123.44 (s), 121.76 (s), 117.88 (d, J=9.0 Hz), 117.55 (s), 116.84
(s), 64.08 (s), 27.92 (s), 27.43 (s). HRMS (ESI) caled for C;yHpsNO,S[M+H]":
546.03692, found 546.03575.

Figure S8
4-((2-(2-bromophenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-carboxylate

(A8) White solid, m.p. 108.6-109.4 °C, yield 21%; '"H NMR (400 MHz, Chloroform-
d) 8 8.46 (s, 1H, Ph-H), 8.16 (dd, J = 8.4, 0.8 Hz, 1H, Ph-H), 8.10 (dd, /= 8.4, 0.5
Hz, 1H, Ph-H), 7.72 (ddd, /= 8.4, 6.9, 1.4 Hz, 1H, Ph-H), 7.67 — 7.62 (m, 3H, Ph-H),
7.59 —7.55 (m, 1H, Ph-H), 7.52 (dd, /= 7.8, 1.5 Hz, 1H, Ph-H), 7.48 (s, 1H, Ph-H),
7.42 (td,J=7.5, 1.1 Hz, 1H, Ph-H), 7.34 (d, /= 8.3 Hz, 1H, Ph-H), 7.29 (ddd, J =
13.7,7.1,4.2 Hz, 3H, Ph-H), 7.26 (s, 1H, Ph-H), 4.42 (t, J= 5.8 Hz, 2H, -COO-
CH,CH,CH,CH,-S-), 3.24 (t, /= 6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.03 (dd, J
= 6.4, 2.9 Hz, 4H, -COO-CH,CH,CH,CH>-S-). 3C NMR (101 MHz, Chloroform-d) &
162.14 (s), 156.57 (s), 155.59 (s), 154.13 (s), 147.85 (s), 146.12 (s), 145.71 (s),
140.55 (s), 133.43 (s), 132.20 (s), 130.56 (s), 129.32 — 128.79 (m), 128.51 (s), 126.76
(s), 125.51 (s), 124.42 (s), 123.83 (s), 122.39 (s), 120.71 (s), 116.82 (d, J=16.2 Hz),
116.42 (s), 115.76 (s), 64.29 (s), 29.62 (s), 26.71 (s), 24.12 (s). HRMS (ESI) calcd for
Cy9Hp3BrNO,4S [M+H]*: 560.05257, found 560.05251.
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A9

Figure S9
3-((2-(2-chlorophenyl)quinolin-4-yl)thio)propyl2-oxo-2H-chromene-3-

carboxylate (A9) White solid, m.p. 116.9-118.0 °C, yield 26%; '"H NMR (400 MHz,
Chloroform-d) 6 8.50 (s, 1H, Ph-H), 8.16 (dd, /= 8.4, 0.8 Hz, 1H, Ph-H), 8.12 (dd, /=
8.4, 0.5 Hz, 1H, Ph-H), 7.73 (ddd, J = 8.4, 6.9, 1.3 Hz, 1H, Ph-H), 7.70 — 7.64 (m, 2H,
Ph-H), 7.60 — 7.55 (m, 3H, Ph-H), 7.37-7.32 (m, J = 8.6, 4.2 Hz, 4H, Ph-H), 7.26 —
7.18 (m, 1H, Ph-H), 4.53 (t, J = 5.9 Hz, 2H, -COO-CH,CH,CH,-S-), 3.38 (t, /= 7.2
Hz, 2H, -COO-CH,CH,CH,-S-), 2.34 — 2.27 (m, 2H, -COO-CH,CH,CH,-S-). 13C
NMR (125 MHz, Chloroform-d) 6 163.26 (s), 156.62 (s), 156.43 (s), 155.30 (s), 149.10
(s), 147.41 (s), 146.37 (s), 139.63 (s), 134.61 (s), 132.25 (s), 131.79 (s), 130.29 (s),
130.17 — 129.77 (m), 129.70 (s), 127.31 (s), 126.69 (s), 125.60 (s), 124.97 (s), 123.50
(s), 117.92 (d,J=9.8 Hz), 117.62 (s), 116.90 (s), 64.16 (s), 27.85 (s), 27.48 (s). HRMS
(ESI) calced for CgH,1CINO,4S [M+H]*: 502.08743, found 502.08725.

A10

Figure S10
4-((2-(2-chlorophenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-carboxylate

(A10) White solid, m.p. 122.3-124.0 °C, yield 35%; 'H NMR (400 MHz, Chloroform-
d) 6 8.46 (s, 1H, Ph-H), 8.15 (dd, /= 8.4, 0.9 Hz, 1H, Ph-H), 8.10 (dd, /= 8.4, 0.6 Hz,
1H, Ph-H), 7.75 — 7.67 (m, 2H, Ph-H), 7.64 (ddd, /= 8.6, 7.4, 1.6 Hz, 1H, Ph-H), 7.57
(ddd, J=18.2, 6.9, 1.2 Hz, 1H, Ph-H), 7.54 — 7.50 (m, 2H, Ph-H), 7.49 — 7.44 (m, 1H,
Ph-H), 7.41 — 7.29 (m, 4H, Ph-H), 4.42 (t, /= 5.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-),
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3.24 (t, J = 6.6 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.08 — 1.99 (m, 4H, -COO-
CH,CH,CH,CH,-S-). 3C NMR (125 MHz, Chloroform-d) (126 MHz, ) 4 163.24 (s),
156.71 (s), 156.36 (s), 155.24 (s), 148.93 (s), 147.36 (s), 146.87 (s), 139.64 (s), 134.54
(s), 132.26 (s), 131.76 (s), 130.62 — 129.78 (m), 129.62 (s), 127.34 (s), 126.62 (s),
125.55 (s), 124.94 (s), 123.50 (s), 117.94 (d, J=20.7 Hz), 117.60 (s), 116.86 (s), 65.40
(s), 30.76 (s), 27.83 (s), 25.17 (s). HRMS (ESI) calcd for C,oHp;CINO4S [M+H]*:
516.10308, found 516.10234.

Figure S11
3-((2-(2-fluorophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A11) White solid, m.p. 117.8-118.5 °C, yield 24%; '"H NMR (400 MHz,
Chloroform-d) 6 8.51 (s, 1H, Ph-H), 8.13 (td, J= 8.5, 0.7 Hz, 2H, Ph-H), 8.05 (td, /=
7.8, 1.9 Hz, 1H, Ph-H), 7.75 — 7.70 (m, 2H, Ph-H), 7.65 (ddd, J= 8.7, 7.4, 1.6 Hz, 1H,
Ph-H), 7.58 — 7.53 (m, 2H, Ph-H), 7.36 — 7.30 (m, 3H, Ph-H), 7.29-7.25 (m, J= 7.5,
1.3 Hz, 1H, Ph-H), 7.08 (ddd, J= 11.2, 8.1, 1.2 Hz, 1H, Ph-H), 4.54 (t, J = 6.0 Hz,
2H, -COO-CH,CH,CH,-S-), 3.39 (t, J = 7.1 Hz, 2H, -COO-CH,CH,CH,-S-), 2.35 —
2.28 (m, 2H, -COO-CH,CH,CH,-S-). 13C NMR (101 MHz, Chloroform-d) & 162.13
(s), 159.53 (d, J=249.2 Hz), 155.56 (s), 154.18 (s), 152.01 (d, /= 1.9 Hz), 147.94
(s), 146.54 (s), 145.58 (s), 133.48 (s), 130.47 (d,J = 3.0 Hz), 129.79 (d, J = 8.5 Hz),
129.21 (s), 128.92 (s), 128.56 (s), 126.83 (d, J= 11.9 Hz), 125.44 (s), 124.55 (s),
123.84 (s), 123.72 (d, J = 3.5 Hz), 122.34 (s), 116.83 (d, J = 14.5 Hz), 116.23 (d, J =
8.2 Hz), 115.78 (s), 115.08 (d, J=22.8 Hz), 63.10 (s), 26.48 (d, J= 2.4 Hz).

19F NMR (377 MHz, Chloroform-d) 4 -117.11 (s). HRMS (ESI) calcd for

CosHy FNO4S [M+H]*: 486.11698, found 486.11649.
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Figure S12
4-((2-(2-fluorophenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-carboxylate

(A12) White solid, m.p. 110.8-112.1 °C, yield 34%; 'H NMR (400 MHz, Chloroform-
d) & 8.46 (s, 1H, Ph-H), 8.15 —8.09 (m, 2H, Ph-H), 8.07-8.03 (m, /= 7.8, 1.8 Hz, 1H,
Ph-H), 7.72 (ddd, J = 8.3, 6.9, 1.3 Hz, 1H, Ph-H), 7.63 (ddd, J = 9.8, 6.6, 1.9 Hz, 2H,
Ph-H), 7.55 (ddd, J=8.2, 7.0, 1.2 Hz, 1H, Ph-H), 7.50 (dd, J= 7.8, 1.4 Hz, 1H, Ph-H),
7.41 (tdd, J=17.1, 5.0, 1.8 Hz, 1H, Ph-H), 7.34 — 7.27 (m, 3H, Ph-H), 7.16 (ddd, J =
11.3,8.2,0.9 Hz, 1H, Ph-H), 4.43 (t,J=5.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.25
(t, J = 6.6 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.04 (dt, J = 6.1, 3.2 Hz, 4H, -COO-
CH,CH,CH,CH,-S-). 13C NMR (101 MHz, Chloroform-d)  162.07 (s), 159.57 (d, J=
249.1 Hz),155.61 (s), 154.11 (s), 151.93 (d, J= 1.9 Hz), 147.77 (s), 146.48 (s), 146.09
(s), 133.40 (s), 130.44 (d, J = 3.0 Hz), 129.85 (d, J = 8.5 Hz), 129.18 (s), 128.87 (s),
128.49 (s), 126.82 (d, J = 11.9 Hz), 125.36 (s), 124.49 (s), 123.79 (s), 123.74 (d, J =
3.4 Hz), 122.33 (s), 116.81 (d, /= 18.0 Hz), 116.07 (d, J = 8.5 Hz), 115.74 (s), 115.20
(d, J = 22.8 Hz), 64.27 (s), 29.59 (s), 26.74 (s), 23.89 (s). ’F NMR (471 MHz,
Chloroform-d) 6 -117.00 (s). HRMS (ESI) caled for Cy0Hp3FNO4S [M+H]*: 500.13263,
found 500.13254.

Figure S13
3-((2-(2,4-dichlorophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-
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carboxylate (A13) White solid, m.p. 120.4-122.4 °C, yield 43%; '"H NMR (400 MHz,
Chloroform-d) 8 8.51 (s, 1H, Ph-H), 8.16 (dd, /= 8.4, 0.8 Hz, 1H, Ph-H), 8.10 (dd, J
=8.4, 0.5 Hz, 1H, Ph-H), 7.74 (ddd, J= 8.4, 6.9, 1.3 Hz, 1H, Ph-H), 7.69 — 7.64 (m,
2H, Ph-H), 7.60 — 7.56 (m, 3H, Ph-H), 7.38 — 7.32 (m, 4H, Ph-H), 4.52 (t, /= 5.9 Hz,
2H, -COO-CH,CH,CH,-S-), 3.39 (t,J = 7.2 Hz, 2H, -COO-CH,CH,CH,-S-), 2.33 —
2.26 (m, 2H, -COO-CH,CH,CH,-S-). 13C NMR (101 MHz, Chloroform-d) 8 163.32
(s), 156.52 (s), 155.28 (d, J= 6.9 Hz), 149.12 (s), 147.33 (s), 146.65 (s), 138.13 (s),
135.16 (s), 134.64 (s), 132.99 (s), 132.67 (s), 130.16 (d, J= 7.5 Hz), 129.65 (d, J =
6.3 Hz), 127.57 (s), 126.77 (s), 125.57 (s), 124.95 (s), 123.45 (s), 117.83 (d, J=12.4
Hz), 117.24 (s), 116.91 (s), 64.06 (s), 27.91 (s), 27.38 (s). HRMS (ESI) calcd for
Cy3Hp0CLLNO,4S [M+H]*: 536.04846, found 536.04828.

A14

Figure S14
4-((2-(2,4-dichlorophenyl)quinolin-4-yl)thio)butyl 2-oxo0-2H-chromene-3-

carboxylate (A14) White solid, m.p. 132.9-134.8 °C, yield 17%; '"H NMR (400 MHz,
Chloroform-d) 6 8.48 (s, 1H, Ph-H), 8.15 (dd, J= 8.3, 0.8 Hz, 1H, Ph-H), 8.08 (d, /=
8.0 Hz, 1H, Ph-H), 7.72 (ddd, J= 8.3, 7.0, 1.3 Hz, 1H, Ph-H), 7.68 — 7.62 (m, 2H, Ph-
H), 7.59 — 7.53 (m, 2H, Ph-H), 7.51 — 7.46 (m, 2H, Ph-H), 7.37 — 7.29 (m, 3H, Ph-H),
4.42 (t,J=5.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.24 (t, J = 6.7 Hz, 2H, -COO-
CH,CH,CH,CH,-S-), 2.09 — 1.97 (m, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR
(101 MHz, Chloroform-d) & 162.22 (s), 155.56 (s), 154.13 (d, /= 1.4 Hz), 147.93 (s),
146.16 (d, J=9.7 Hz), 137.07 (s), 134.16 (s), 133.48 (s), 131.89 (s), 131.58 (s),
129.07 (d, J= 6.7 Hz), 128.80 (s), 128.51 (s), 126.58 (s), 125.66 (s), 124.43 (s),
123.84 (s), 122.39 (s), 116.80 (d, J = 14.7 Hz), 116.13 (s), 115.76 (s), 64.33 (s), 29.61
(s), 26.69 (s), 24.09 (s). HRMS (ESI) calcd for C,9H,,C1,NO4S [M+H]™: 550.06411,
found 550.06379.
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A15
Figure S15

3-((2-(3,5-dichlorophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-
carboxylate (A15) White solid, m.p. 173.5-174.3 °C, yield 22%; 'H NMR (400 MHz,
Chloroform-d) 6 8.51 (s, 1H, Ph-H), 8.13 (ddd, /=17.8, 8.4, 0.7 Hz, 2H, Ph-H), 8.00
(d, J=1.9 Hz, 2H, Ph-H), 7.76 — 7.71 (m, 2H, Ph-H), 7.69 — 7.64 (m, 1H, Ph-H), 7.58
—7.53 (m, 2H, Ph-H), 7.33 (dd, /= 11.2, 4.4 Hz, 2H, Ph-H), 7.25 (d, /= 1.9 Hz, 1H,
Ph-H), 4.53 (t, /= 5.9 Hz, 2H, -COO-CH,CH,CH,-S-), 3.49 (t, J= 7.3 Hz, 2H, -
COO-CH,CH,CH,-S-), 2.33 (dt, J = 12.7, 6.4 Hz, 2H, -COO-CH,CH,CH,-S-). 13C
NMR (101 MHz, Chloroform-d) 6 162.54 (s), 155.68 (s), 154.20 (s), 152.75 (s),
148.24 (s), 147.14 (s), 146.31 (s), 141.66 (s), 134.25 (s), 133.55 (s), 129.29 (s),
128.54 (s), 127.92 (s), 125.72 (s), 125.13 (s), 124.84 (s), 123.87 (s), 122.41 (s),
116.82 (d, /= 18.2 Hz), 115.79 (s), 112.68 (s), 63.15 (s), 26.74 (s), 26.49 (s). HRMS
(ESI) calcd for C,sH,0CILbNO4S [M+H]™: 536.048461, found 536.04857.
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Figure S16
4-((2-(3-methoxyphenyl)quinolin-4-yl)thio)butyl 2-0x0-2H-chromene-3-

carboxylate (A16) White solid, m.p. 86.0-87.8 °C, yield 10%; '"H NMR (400 MHz,
Chloroform-d) 6 8.43 (s, 1H, Ph-H), 8.15 — 8.09 (m, 2H, Ph-H), 7.70 (ddd, J = 5.9,
5.4, 1.4 Hz, 2H, Ph-H), 7.65-7.61 (m, J= 5.5, 1.6 Hz, 3H, Ph-H), 7.54 — 7.48 (m, 2H,
Ph-H), 7.41 (t,J = 7.9 Hz, 1H, Ph-H), 7.34 — 7.28 (m, 2H, Ph-H), 6.99 (dd, J = 8.0,
2.3 Hz, 1H, Ph-H), 4.44 (t, /= 5.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.91 (s, 3H,
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Ph-OCHy), 3.29 (t, J = 6.6 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.05 (dt,J=6.3,3.3
Hz, 4H, -COO-CH,CH,CH,CH,-S-). 3*C NMR (101 MHz, Chloroform-d) 8 162.18
(s), 159.04 (s), 155.56 (s), 155.31 (s), 154.15 (s), 147.75 (s), 146.52 (d, J = 10.8 Hz),
140.25 (s), 133.37 (s), 129.25 (s), 128.85 (d, J=9.7 Hz), 128.50 (s), 125.11 (s),
124.66 (s), 123.78 (s), 122.38 (s), 118.94 (s), 117.00 (s), 116.75 (s), 115.74 (s),
114.19 (s), 113.38 (s), 111.88 (s), 64.24 (s), 54.40 (s), 29.90 (s), 26.76 (5), 23.97 (5).
HRMS (ESI) calcd for C30HsNOsS [M+H]*: 512.15262, found 512.15207.

Figure S17
3-((2-(m-tolyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-carboxylate (A17)

White solid, m.p. 98.0-100.0 °C, yield 54%; 'H NMR (400 MHz, Chloroform-d) &
8.48 (s, 1H, Ph-H), 8.14 (dd, J=12.2, 4.6 Hz, 2H, Ph-H), 7.93 (s, 1H, Ph-H), 7.84 (d,
J=17.7Hz, 1H, Ph-H), 7.74 — 7.69 (m, 2H, Ph-H), 7.65 (ddd, /= 8.6, 7.4, 1.6 Hz, 1H,
Ph-H), 7.55 - 7.50 (m, 2H, Ph-H), 7.32 (ddd, J=10.4, 5.3, 2.9 Hz, 3H, Ph-H), 7.17
(d, J=17.5 Hz, 1H, Ph-H), 4.53 (t, /= 6.0 Hz, 2H, -COO-CH,CH,CH,-S-), 3.43 (t,J =
7.1 Hz, 2H, -COO-CH,CH,CH,-S-), 2.43 (s, 3H, Ph-OCH3), 2.35 — 2.28 (m, 2H, -
COO-CH,CH,CH,-S-). 13C NMR (101 MHz, Chloroform-d) & 162.29 (s), 155.88 (s),
155.59 (s), 154.19 (s), 148.05 (s), 146.56 (s), 145.99 (s), 138.69 (s), 137.47 (s),
133.49 (s), 129.37 — 128.82 (m), 128.56 (s), 127.62 (s), 127.28 (s), 125.06 (s), 124.58
(s), 123.78 (d, /= 10.2 Hz), 122.38 (s), 116.81 (d, /= 13.1 Hz), 115.75 (s), 113.66
(s), 63.09 (s), 26.67 (d, J=4.0 Hz), 20.53 (s). HRMS (ESI) calcd for C,oH,4NO4S
[M+H]": 482.14206, found 482.14151.
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Figure S18
4-((2-(m-tolyl)quinolin-4-yl)thio)butyl 2-0xo0-2H-chromene-3-carboxylate (A18)

White solid, m.p. 89.8-90.9 °C, yield 71%; '"H NMR (400 MHz, Chloroform-d) 6 8.43
(s, 1H, Ph-H), 8.15 — 8.09 (m, 2H, Ph-H), 7.93 (s, 1H, Ph-H), 7.84 (d, /= 7.7 Hz, 1H,
Ph-H), 7.70 (ddd, J = 8.3, 6.9, 1.4 Hz, 1H, Ph-H), 7.65 — 7.60 (m, 2H, Ph-H), 7.53 —
7.47 (m, 2H, Ph-H), 7.41-7.37 (m, J = 7.6 Hz, 1H, Ph-H), 7.33 — 7.24 (m, 3H, Ph-H),
7.26 (s, 1H, Ph-H), 4.44 (t, /= 5.8 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.29 (t, J =
6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.46 (s, 3H, Ph-OCH3), 2.05 (dt, /= 6.3, 3.2
Hz, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR (101 MHz, Chloroform-d) & 163.21
(s), 156.69 (d, J=18.2 Hz), 155.18 (s), 148.79 (s), 147.54 (d, J = 7.9 Hz), 139.76 (s),
138.57 (s), 134.41 (s), 130.20 (d, J = 7.4 Hz), 129.89 (s), 129.53 (s), 128.74 (s),
128.26 (s), 126.04 (s), 125.61 (s), 124.75 (d, J=13.1 Hz), 123.42 (s), 118.03 (s),
117.78 (s), 116.77 (s), 114.50 (s), 65.28 (s), 30.95 (s), 27.78 (s), 24.99 (s), 21.61 (5).
HRMS (ESI) calcd for C30HsNO4S [M+H]*: 496.15771, found 496.15757.

A19
Figure S19
4-((2-(3,5-dichlorophenyl)quinolin-4-yl)thio)butyl 2-oxo0-2H-chromene-3-

carboxylate (A19) White solid, m.p. 130.8-132.8 °C, yield 10%; '"H NMR (400 MHz,
Chloroform-d) & 8.47 (s, 1H, Ph-H), 8.14 — 8.06 (m, 2H, Ph-H), 8.00 (d, /= 1.9 Hz,
1H, Ph-H), 7.72 (ddd, /= 8.3, 6.9, 1.3 Hz, 1H, Ph-H), 7.64 (td, /= 3.4, 1.7 Hz, 1H,
Ph-H), 7.56 — 7.49 (m, 3H, Ph-H), 7.41 — 7.28 (m, 4H, Ph-H), 4.45 (t, /= 5.6 Hz, 2H,
-COO-CH,CH,CH,CH,-S-), 3.32 (t, J = 6.6 Hz, 2H, -COO-CH,CH,CH,CH,-S-),
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2.09 —2.03 (m, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR (101 MHz, Chloroform-d)
0 163.36 (s), 156.65 (s), 155.18 (s), 153.57 (s), 149.01 (s), 148.72 (s), 147.26 (s),
142.65 (s), 135.44 (s), 134.52 (s), 130.33 (s), 129.53 (s), 129.10 (s), 126.75 (s),
126.06 (s), 125.83 (s), 124.88 (s), 123.46 (s), 117.95 (s), 117.75 (s), 116.82 (s),
113.54 (s), 65.39 (s), 30.97 (s), 27.74 (s), 24.97 (s). HRMS (ESI) calcd for
Cy9H2CLNO4S [M+H]": 550.06411, found 550.06440.
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A20
Figure S20
4-((2-(3-bromophenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-carboxylate

(A20) White solid, m.p. 132.0-133.8 °C, yield 30%; 'H NMR (400 MHz, Chloroform-
d) 6 8.45 (s, 1H, Ph-H), 8.28 (t, /= 1.8 Hz, 1H, Ph-H), 8.11 (ddd, J=15.8, 8.4, 0.7
Hz, 2H, Ph-H), 8.02 — 7.98 (m, 1H, Ph-H), 7.72 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H, Ph-H),
7.63 (ddd, J=8.7, 7.3, 1.6 Hz, 1H, Ph-H), 7.59 (s, 1H, Ph-H), 7.57 — 7.48 (m, 3H, Ph-
H), 7.37 (t,J=7.9 Hz, 1H, Ph-H), 7.33 — 7.28 (m, 2H, Ph-H), 4.44 (t, /= 5.8 Hz, 2H,
-COO-CH,CH,CH,CH,-S-), 3.30 (t, J = 6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-),
2.06 (dt, J= 6.1, 3.1 Hz, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR (101 MHz,
Chloroform-d) 6 162.23 (s), 155.59 (s), 154.11 (s), 153.82 (s), 147.90 (s), 147.14 (s),
146.33 (s), 140.73 (s), 133.45 (s), 131.20 (s), 129.58 (s), 129.43 — 129.00 (m), 128.48
(s), 125.39 (s), 125.06 (s), 124.63 (s), 123.82 (s), 122.37 (s), 122.08 (s), 116.79 (d, J =
20.0 Hz), 115.75 (s), 112.79 (s), 64.29 (s), 29.86 (s), 26.69 (s), 23.90 (s). HRMS (ESI)
calcd for Cy9H,3BrNO,4S [M+H]*™: 560.05257, found 560.05229.
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Figure S21
3-((2-(3-chlorophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A21) White solid, m.p. 165.0-165.9 °C, yield 63%; 'H NMR (400 MHz,
Chloroform-d) 6 8.50 (s, 1H, Ph-H), 8.15 (dd, /= 8.4, 0.8 Hz, 1H, Ph-H), 8.13 — 8.10
(m, 2H, Ph-H), 7.99 — 7.96 (m, 1H, Ph-H), 7.75 — 7.70 (m, 2H, Ph-H), 7.66 (ddd, J =
8.6, 7.4, 1.6 Hz, 1H, Ph-H), 7.57 — 7.52 (m, 2H, Ph-H), 7.38 — 7.27 (m, 4H, Ph-H),
4.53 (t,J=5.9 Hz, 2H, -COO-CH,CH,CH,-S-), 3.45 (t,J= 7.2 Hz, 2H, -COO-
CH,CH,CH,-S-), 2.35 — 2.28 (m, 2H, -COO-CH,CH,CH,-S-). *C NMR (101 MHz,
Chloroform-d) 6 162.41 (s), 155.64 (s), 154.15 (d, J= 7.6 Hz), 148.16 (s), 146.53 (d,
J=19.7 Hz), 140.51 (s), 133.74 (s), 133.53 (s), 129.39 — 128.84 (m), 128.56 (s),
128.18 (s), 126.74 (s), 125.43 (s), 124.73 (d, J = 3.9 Hz), 123.86 (s), 122.39 (s),
116.81 (d, J=15.4 Hz), 115.77 (s), 113.03 (s), 63.12 (s), 26.65 (d, J=10.3 Hz).
HRMS (ESI) calcd for Cy3H,CINO,4S [M+H]*: 502.08743, found 502.08754.
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Figure S22

4-((2-(3-chlorophenyl)quinolin-4-yl)thio)butyl 2-0xo-2H-chromene-3-carboxylate
(A22) White solid, m.p. 114.0-115.7 °C, yield 57%; '"H NMR (400 MHz, Chloroform-
d) 6 8.37 (s, 1H, Ph-H), 8.08 — 8.01 (m, 3H, Ph-H), 7.90 (dt, /= 7.3, 1.6 Hz, 1H, Ph-
H), 7.65 (ddd, /= 8.4, 6.9, 1.4 Hz, 1H, Ph-H), 7.59 — 7.54 (m, 2H, Ph-H), 7.48 — 7.42
(m, 2H, Ph-H), 7.39 — 7.31 (m, 2H, Ph-H), 7.24 (ddd, /= 8.6, 5.7, 1.9 Hz, 2H, Ph-H),
4.38 (t,J=5.8 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.24 (t, /= 6.7 Hz, 2H, -COO-
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CH,CH,CH,CH,-S-), 1.99 (dt, J = 6.5, 3.3 Hz, 4H, -COO-CH,CH,CH,CH,-S-). 3C
NMR (101 MHz, Chloroform-d) § 162.27 (s), 155.55 (s), 154.16 (s), 153.95 (s),
147.83 (s), 147.11 (s), 146.41 (s), 140.53 (s), 133.88 (s), 133.42 (s), 129.38 — 128.92
(m), 128.38 (d, J= 18.7 Hz), 126.71 (s), 125.39 (s), 124.66 (d, J = 9.7 Hz), 123.80 (s),
122.41 (s), 117.01 (s), 116.73 (s), 115.77 (s), 112.93 (s), 64.29 (s), 29.95 (5), 26.73
(s), 23.97 (s). HRMS (ESI) caled for C2H,3CINO,S [M+H]*: 516.10308, found
516.10302.

Figure S23
3-((2-(3-fluorophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A23) White solid, m.p. 155.0-156.1 °C, yield 53%; 'H NMR (400 MHz,
Chloroform-d) 8 8.50 (s, 1H, Ph-H), 8.13 (ddd, J = 12.6, 8.4, 0.7 Hz, 2H, Ph-H), 7.89
—7.83 (m, 2H, Ph-H), 7.75 — 7.70 (m, 2H, Ph-H), 7.66 (ddd, /= 8.7, 7.4, 1.6 Hz, 1H,
Ph-H), 7.58 — 7.52 (m, 2H, Ph-H), 7.40 (td, J = 8.0, 5.9 Hz, 1H, Ph-H), 7.37 - 7.31
(m, 2H, Ph-H), 7.03 (tdd, J = 8.4, 2.6, 0.8 Hz, 1H, Ph-H), 4.54 (t, /= 5.9 Hz, 2H, -
COO-CH,CH,CH,-S-), 3.45 (t,J=7.2 Hz, 2H, -COO-CH,CH,CH,-S-), 2.35 - 2.28
(m, 2H, -COO-CH,CH,CH,-S-). 13C NMR (101 MHz, Chloroform-d) $162.42 (s),
162.11 (d, J=245.6 Hz), 155.65 (s), 154.19 (d, J = 2.0 Hz), 148.16 (s), 146.48 (d, J =
11.1 Hz), 140.99 (d, J = 7.5 Hz), 133.53 (s), 129.26 (s), 129.21 (d, /= 8.4 Hz), 129.11
(s), 128.56 (s), 125.40 (s), 124.73 (s), 123.86 (s), 122.38 (s), 122.20 (d, /= 2.8 Hz),
116.82 (d, J=16.8 Hz), 115.78 (s), 115.07 (d, J=21.3 Hz), 113.56 (d, J=22.7 Hz),
113.05 (s), 63.14 (s), 26.63 (d, J = 8.8 Hz). '°F NMR (377 MHz, Chloroform-d) § -
112.66 (s). HRMS (ESI) calcd for C,gH,1FNO,4S [M+H]*: 486.11698, found
486.11654.
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4-((2-(3-fluorophenyl)quinolin-4-yl)thio)butyl 2-0xo-2H-chromene-3-carboxylate

A24
Figure S24

(A24) White solid, m.p. 128.8-130.8 °C, yield 57%; '"H NMR (400 MHz, Chloroform-
d) § 8.45 (s, 1H, Ph-H), 8.15 — 8.08 (m, 2H, Ph-H), 7.89 — 7.84 (m, 2H, Ph-H), 7.71
(ddd, J=8.4, 6.9, 1.3 Hz, 1H, Ph-H), 7.66 — 7.61 (m, 2H, Ph-H), 7.55 — 7.44 (m, 3H,
Ph-H), 7.33 — 7.28 (m, 2H, Ph-H), 7.15 — 7.10 (m, 1H, Ph-H), 4.44 (t, J = 5.8 Hz, 2H,
-COO-CH,CH,CH,CH,-S-), 3.30 (t, J = 6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-),
2.06 (dt, J = 6.4, 3.3 Hz, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR (101 MHz,
Chloroform-d) 8162.27 (s), 162.24 (d, J = 245.8 Hz), 155.56 (s), 154.16 (s), 154.06
(d, J=2.7 Hz), 147.84 (s), 147.04 (s), 146.40 (s), 141.05 (d, J = 7.5 Hz), 133.42 (s),
129.29 (d, J= 8.0 Hz), 129.28 (s), 128.48 (s), 125.36 (s), 124.72 (s), 123.80 (s),
122.40 (s), 122.08 (d, J = 2.8 Hz), 117.01 (s), 116.74 (s), 115.76 (s), 115.17 (d, J =
21.4 Hz), 113.53 (d, J=22.7 Hz), 112.97 (s), 64.30 (s), 29.93 (s), 26.73 (s), 23.97 (5).
19F NMR (377 MHz, Chloroform-d) & -112.60 (s). HRMS (ESI) calcd for
CaoH23FNO4S [M+H]*: 500.13263, found 500.13261.

Figure S25
3-((2-(3-(trifluoromethyl)phenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A25) White solid, m.p. 117.5-119.5 °C, yield 18%; 'H NMR (400 MHz,
Chloroform-d) 6 8.49 (s, 1H, Ph-H), 8.43 (s, 1H, Ph-H), 8.29 (d, J= 7.5 Hz, 1H, Ph-
H), 8.16 (ddd, /= 13.8, 8.4, 0.7 Hz, 2H, Ph-H), 7.77 — 7.72 (m, 2H, Ph-H), 7.66 (ddd,
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J=28.6,7.3, 1.6 Hz, 1H, Ph-H), 7.63 — 7.54 (m, 4H, Ph-H), 7.36 — 7.31 (m, 2H, Ph-
H), 4.54 (t, J = 6.0 Hz, 2H, -COO-CH,CH,CH,-S-), 3.47 (t,J = 7.2 Hz, 2H, -COO-
CH,CH,CH>-S-), 2.36 — 2.29 (m, 2H, -COO-CH,CH,CH,-S-). *C NMR (101 MHz,
Chloroform-d) 6 162.46 (s), 155.59 (s), 154.23 (s), 154.00 (s), 148.11 (s), 146.83 (s),
146.52 (s), 139.50 (s), 133.52 (s), 130.14 (d, J=32.3 Hz), 129.84 (s), 129.27 (d, J =
13.9 Hz), 128.55 (s), 128.17 (s), 125.56 (s), 124.82 (s), 124.78 (d, J= 3.8 Hz), 123.87
(s), 123.58 (d, J=3.9 Hz), 123.25 (d, J = 298.6 Hz), 122.47 (s), 117.02 (s), 116.76
(s), 115.78 (s), 113.14 (s), 63.09 (s), 26.75 (d, J = 5.2 Hz). '°F NMR (377 MHz,
Chloroform-d) 6 -62.47 (s). HRMS (ESI) calcd for C,9H,1F3NO4S [M+H]™:
536.11379, found 536.11369.
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Figure S26
4-((2-(3-(trifluoromethyl)phenyl)quinolin-4-yl)thio)butyl 2-o0xo-2H-chromene-3-

carboxylate (A26) White solid, m.p. 117.0-118.7 °C, yield 23%; 'H NMR (400 MHz,
Chloroform-d) 6 8.45 (s, 1H, Ph-H), 8.29 (d, /= 7.7 Hz, 1H, Ph-H), 8.18 — 8.09 (m,
2H, Ph-H), 7.73 (ddd, J = 15.0, 8.0, 4.6 Hz, 2H, Ph-H), 7.63 (dd, /= 13.1, 5.6 Hz, 3H,
Ph-H), 7.57 — 7.50 (m, 2H, Ph-H), 7.30 (dd, J=11.4, 4.3 Hz, 2H, Ph-H), 4.45 (t,J =
5.5 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.33 (t, /= 6.5 Hz, 2H, -COO-
CH,CH,CH,CH,-S-), 2.10 — 2.04 (m, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR
(101 MHz, Chloroform-d) 6 162.31 (s), 155.55 (s), 154.16 (s), 153.84 (s), 147.86 (s),
147.34 (s), 146.44 (s), 139.50 (s), 133.43 (s), 130.53 (d, J=32.2 Hz), 129.73 (s),
129.25 (d, J=15.8 Hz), 128.47 (s), 128.27 (s), 125.51 (s), 124.87 (d, /= 3.9 Hz),
124.75 (s), 123.81 (s), 123.48 (d, /= 3.7 Hz), 123.27 (d, J = 298.2 Hz), 122.44 (s),
117.03 (s), 116.74 (s), 115.76 (s), 112.87 (s), 64.32 (s), 30.00 (s), 26.72 (s), 24.00 (s).
19F NMR (377 MHz, Chloroform-d) 8 -62.47 (s). HRMS (ESI) calcd for
C;30H23F3NO4S [M+H]*: 550.12944, found 550.12937.
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Figure S27
3-((2-(4-methoxyphenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A27) White solid, m.p. 131.0-131.5 °C, yield 9%; '"H NMR (400 MHz,
Chloroform-d) 6 8.48 (s, 1H, Ph-H), 8.14 — 8.06 (m, 4H, Ph-H), 7.71 — 7.63 (m, 3H,
Ph-H), 7.55 - 7.47 (m, 2H, Ph-H), 7.33 (dd, /= 12.2, 4.6 Hz, 2H, Ph-H), 6.98 — 6.94
(m, 2H, Ph-H), 4.53 (t, /= 6.0 Hz, 2H, -COO-CH,CH,CH,-S-), 3.80 (s, 3H, Ph-
OCH;), 3.42 (t, J= 7.2 Hz, 2H, -COO-CH,CH,CH,-S-), 2.34 — 2.28 (m, 2H, -COO-
CH,CH,CH,-S-). *C NMR (101 MHz, Chloroform-d) & 163.31 (s), 160.77 (s),
156.58 (s), 156.11 (s), 155.21 (s), 149.00 (s), 134.46 (s), 129.93 (d, J = 2.6 Hz),
129.57 (s), 128.98 (s), 125.80 (s), 125.41 (s), 124.84 (s), 123.39 (s), 118.00 (s),
117.77 (s), 116.77 (s), 114.16 (d, J= 5.7 Hz), 64.14 (s), 55.27 (s), 27.78 (s), 1.00 (s).
HRMS (ESI) calcd for C,oH4NOsS [M+H]*: 498.13697, found 498.13656.

A28 ONg
Figure S28
4-((2-(4-methoxyphenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-

carboxylate (A28) White solid, m.p. 138.0-139.8 °C, yield 10%; 'H NMR (400 MHz,
Chloroform-d) 6 8.43 (s, 1H, Ph-H), 8.13 — 8.10 (m, 1H, Ph-H), 8.07 (dd, J= 7.0, 1.9
Hz, 3H, Ph-H), 7.71 — 7.62 (m, 3H, Ph-H), 7.51 — 7.47 (m, 2H, Ph-H), 7.31 (dd, J =
14.3, 7.7 Hz, 2H, Ph-H), 7.04 — 7.00 (m, 2H, Ph-H), 4.44 (t, /= 5.7 Hz, 2H, -COO-
CH,CH,CH,CH,-S-), 3.87 (s, 3H, Ph-OCH3), 3.29 (t, J = 6.6 Hz, 2H, -COO-
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CH,CH,CH,CH,-S-), 2.06 (dd, J = 6.2, 2.9 Hz, 4H, -COO-CH,CH,CH,CH,-S-). 13C
NMR (101 MHz, Chloroform-d) § 162.21 (s), 159.80 (s), 155.58 (s), 155.05 (s),
154.16 (s), 147.78 (s), 133.40 (s), 128.92 (d, J = 16.0 Hz), 128.51 (s), 127.87 (),
124.73 (s), 124.36 (s), 123.80 (s), 122.38 (s), 117.01 (s), 116.76 (s), 115.75 (s),
113.21 (5), 112.95 (s), 64.27 (s), 54.39 (5), 29.91 (s), 26.76 (s), 24.01 (s). HRMS
(ESI) calcd for C3oH,gNOsS [M+H]*: 512.15262, found 512.15283.

A29
Figure S29
3-((2-(p-tolyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-carboxylate (29)

White solid, m.p. 103.5-104.3 °C, yield 30%; 'H NMR (400 MHz, Chloroform-d) &
8.47 (s, 1H, Ph-H), 8.12 (ddd, J=12.5, 8.4, 0.7 Hz, 2H, Ph-H), 8.00 (d, /= 8.2 Hz, 2H,
Ph-H), 7.73 — 7.63 (m, 3H, Ph-H), 7.55 — 7.49 (m, 2H, Ph-H), 7.37 — 7.30 (m, 2H, Ph-
H), 7.24 (d, J = 7.9 Hz, 2H, Ph-H), 4.53 (t, J = 6.0 Hz, 2H, -COO-CH,CH,CH,-S-),
3.43 (t,J=7.2 Hz, 2H, -COO-CH,CH,CH,-S-), 2.33 — 2.29 (m, 5H, Ph-OCHj3;, -COO-
CH,CH,CH,-S-). *C NMR (101 MHz, Chloroform-d) & 162.29 (s), 155.60 (s), 154.18
(s), 148.02 (s), 146.60 (s), 145.85 (s), 138.35 (s), 135.86 (s), 133.48 (s), 129.13 (s),
128.87 (s), 128.51 (d,J=12.1 Hz), 126.45 (d, J=5.5 Hz), 124.93 (s), 124.52 (s), 123.84
(s), 122.36 (s), 116.84 (d, J = 18.8 Hz), 115.76 (s), 113.32 (s), 63.14 (s), 26.69 (d, J =
11.6 Hz), 20.22 (s). HRMS (ESI) calcd for CoH,4NOsS [M+H]": 482.14206, found

i ®
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A30

482.14212.
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Figure S30
4-((2-(p-tolyl)quinolin-4-yl)thio)butyl 2-o0xo0-2H-chromene-3-carboxylate (A30)

White solid, m.p. 80.2-82.0 °C, yield 45%; '"H NMR (400 MHz, Chloroform-d) 6 8.43
(s, 1H, Ph-H), 8.11 (ddd, J = 14.3, 8.4, 0.8 Hz, 2H, Ph-H), 8.01 — 7.98 (m, 2H, Ph-H),
7.69 (ddd, J= 8.4, 6.9, 1.4 Hz, 1H, Ph-H), 7.66 — 7.61 (m, 2H, Ph-H), 7.52 — 7.48 (m,
2H, Ph-H), 7.34 — 7.28 (m, 4H, Ph-H), 4.44 (t,J= 5.9 Hz, 2H, -COO-
CH,CH,CH,CH,-S-), 3.29 (t, J = 6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.41 (s,
3H, Ph-OCH3), 2.05 (dt, J = 6.5, 3.2 Hz, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR
(101 MHz, Chloroform-d) ¢ 162.15 (s), 155.52 (d, /= 15.0 Hz), 154.11 (s), 147.81
(s), 146.43 (d, J=18.3 Hz), 138.43 (s), 135.86 (s), 133.41 (s), 129.12 (s), 128.83 (s),
128.52 (d, J=3.3 Hz), 126.40 (d, /= 4.0 Hz), 124.87 (s), 124.45 (s), 123.79 (s),
122.33 (s), 116.81 (d, J=19.5 Hz), 115.72 (s), 113.07 (s), 64.24 (s), 29.80 (s), 26.72
(s), 23.93 (s), 20.32 (s). HRMS (ESI) caled for C50Hp6NO4S [M+H]": 496.15771,
found 496.15737.

Figure S31
3-((2-(4-bromophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A31) White solid, m.p. 142.1-143.5 °C, yield 16%; 'H NMR (400 MHz,
Chloroform-d) 8 8.51 (s, 1H, Ph-H), 8.13 (ddd, J = 18.5, 8.4, 0.7 Hz, 2H, Ph-H), 8.04
—7.95 (m, 2H, Ph-H), 7.75 — 7.64 (m, 3H, Ph-H), 7.62 — 7.47 (m, 4H, Ph-H), 7.40 —
7.32 (m, 2H, Ph-H), 4.53 (t, /= 5.9 Hz, 2H, -COO-CH,CH,CH,-S-), 3.45 (t,J=7.2
Hz, 2H, -COO-CH,CH,CH,-S-), 2.31 (dt, J = 12.9, 6.3 Hz, 2H, -COO-CH,CH,CH,-
S-). BC NMR (101 MHz, Chloroform-d) 8 162.49 (s), 154.42 (s), 154.21 (s), 148.22
(s), 146.50 (s), 133.65 (s), 130.85 (s), 129.15 (d, /= 7.2 Hz), 128.58 (s), 128.23 (s),
125.32 (s), 124.74 (d, J = 18.5 Hz), 124.16 (s), 123.95 (s), 122.85 (s), 122.42 (s),
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115.88 (s), 63.13 (s), 28.68 (s), 26.61 (s). HRMS (ESI) calcd for C,5H,1BrNO4S
[M+H]*: 546.03692, found 546.03701.
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Figure S32
4-((2-(4-bromophenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-carboxylate

(A32) White solid, m.p. 106.7-108.6 °C, yield 29%; 'H NMR (400 MHz, Chloroform-
d) 6 8.46 (s, 1H, Ph-H), 8.11 (ddd, J=20.8, 8.4, 0.7 Hz, 2H, Ph-H), 8.02 — 7.99 (m,
2H, Ph-H), 7.71 (ddd, J= 8.4, 6.9, 1.4 Hz, 1H, Ph-H), 7.63 (ddd, J = 5.6, 3.3, 1.5 Hz,
4H, Ph-H), 7.53 (ddd, J= 8.1, 5.8, 1.4 Hz, 2H, Ph-H), 7.34 — 7.31 (m, 2H, Ph-H),
4.44 (d, J=3.9 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.31 (t, /= 6.6 Hz, 2H, -COO-
CH,CH,CH,CH>-S-), 2.06 (dd, J= 5.9, 3.1 Hz, 4H, -COO-CH,CH,CH,CH,-S-). 1*C
NMR (101 MHz, Chloroform-d)  162.36 (s), 155.55 (s), 154.17 (s), 147.85 (d, J =
13.4 Hz), 147.02 (s), 146.45 (s), 137.59 (s), 133.46 (s), 130.94 (s), 129.13 (d, J = 14.9
Hz), 128.50 (s), 128.13 (s), 125.27 (s), 124.62 (s), 123.83 (s), 122.89 (s), 122.42 (s),
116.75 (s), 115.78 (s), 112.80 (s), 64.36 (s), 29.94 (s), 26.73 (s), 24.07 (s). HRMS
(ESI) calced for C9H,3BrNO,4S [M+H]*™: 560.05257, found 560.05231.

Figure S33
3-((2-(4-chlorophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A33) White solid, m.p. 139.9-140.9 °C, yield 21%; 'H NMR (400 MHz,
Chloroform-d) 6 8.50 (s, 1H, Ph-H), 8.16 — 8.13 (m, 1H, Ph-H), 8.10 (d, /= 8.3 Hz,
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1H, Ph-H), 8.08 — 8.04 (m, 2H, Ph-H), 7.74 — 7.70 (m, 2H, Ph-H), 7.67 (ddd, J=17.5,
5.3, 1.5 Hz, 1H, Ph-H), 7.58 — 7.51 (m, 2H, Ph-H), 7.42 — 7.38 (m, 2H, Ph-H), 7.38 —
7.31 (m, 2H, Ph-H), 4.52 (t, J= 5.9 Hz, 2H, -COO-CH,CH,CH,-S-), 3.45 (t, J=7.2
Hz, 2H, -COO-CH,CH,CH,-S-), 2.34 — 2.27 (m, 2H, -COO-CH,CH,CH,-S-). 3C
NMR (101 MHz, Chloroform-d) 6 162.45 (s), 155.64 (s), 154.26 (d, /= 16.4 Hz),
148.18 (s), 146.46 (d, J = 3.2 Hz), 137.07 (s), 134.43 (s), 133.62 (s), 129.13 (d, J =
9.0 Hz), 128.56 (s), 127.91 (d, J = 5.2 Hz), 125.28 (s), 124.60 (s), 123.92 (s), 122.39
(s), 116.91 (s), 116.70 (s), 115.83 (s), 112.94 (s), 63.12 (s), 26.69 (d, J = 16.7 Hz).
HRMS (ESI) calcd for Co3H, CINO,4S [M+H]*: 502.08743, found 502.08685.

Figure S34
4-((2-(4-chlorophenyl)quinolin-4-yl)thio)butyl 2-0x0-2H-chromene-3-carboxylate

(A34) White solid, m.p. 126.1-127.6 °C, yield 13%; '"H NMR (400 MHz, Chloroform-
d) 6 8.46 (s, 1H, Ph-H), 8.13 (dd, J = 8.4, 0.9 Hz, 1H, Ph-H), 8.10 — 8.05 (m, 3H, Ph-
H), 7.71 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H, Ph-H), 7.66 — 7.62 (m, 2H, Ph-H), 7.52 (ddd, J
=7.2,6.3, 1.3 Hz, 2H, Ph-H), 7.49 — 7.45 (m, 2H, Ph-H), 7.31 (ddd, /= 8.6, 6.5, 2.7
Hz, 2H, Ph-H), 4.44 (t,J = 5.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.30 (t, /= 6.7
Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.09 — 2.03 (m, 4H, -COO-CH,CH,CH,CH,-
S-). BC NMR (101 MHz, Chloroform-d) 6 162.34 (s), 155.55 (s), 154.19 (d,J=5.2
Hz), 147.90 (s), 146.98 (s), 146.44 (s), 137.14 (s), 134.50 (s), 133.45 (s), 129.11 (d, J
=15.9 Hz), 128.50 (s), 127.91 (d, J = 12.9 Hz), 125.24 (s), 124.59 (s), 123.82 (s),
122.40 (s), 117.02 (s), 116.75 (s), 115.76 (s), 112.84 (s), 64.35 (s), 29.93 (s), 26.73
(s), 24.05 (s). HRMS (ESI) calcd for C,9H,3CINO4S [M+H]*: 516.10308, found
516.10239.
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Figure S35
3-((2-(4-fluorophenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-

carboxylate (A35) White solid, m.p. 135.6-136.5 °C, yield 26%; 'H NMR (400 MHz,
Chloroform-d) 6 8.50 (s, 1H, Ph-H), 8.15 — 8.08 (m, 4H, Ph-H), 7.74 — 7.69 (m, 2H,
Ph-H), 7.69 — 7.65 (m, 1H, Ph-H), 7.58 — 7.50 (m, 2H, Ph-H), 7.38 — 7.31 (m, 2H, Ph-
H), 7.15—7.10 (m, 2H, Ph-H), 4.53 (t, /= 5.9 Hz, 2H, -COO-CH,CH,CH,-S-), 3.44
(t,J=17.2 Hz, 2H, -COO-CH,CH,CH>-S-), 2.30 (dd, J = 13.0, 6.7 Hz, 2H, -COO-
CH,CH,CH,-S-). *C NMR (101 MHz, Chloroform-d) 8 162.66 (d, J = 249.1 Hz),
162.43 (s), 155.62 (s), 154.55 (s), 154.18 (s), 148.17 (s), 146.40 (d, J=17.6 Hz),
134.82 (d, /= 3.1 Hz), 133.60 (s), 129.08 (d, J = 8.2 Hz), 128.51 (d, J = 8.1 Hz),
125.15 (s), 124.48 (s), 123.91 (s), 122.39 (s), 116.91 (s), 116.71 (s), 115.80 (s),
114.66 (d, J=21.6 Hz), 113.03 (s), 63.12 (s), 26.68 (d, /= 8.9 Hz). '°F NMR (376
MHz, Chloroform-d) ¢ -112.38 (s). HRMS (ESI) calcd for CysH, FNO4S [M+H]™:
486.11698, found 486.11685.

A36 F
Figure S36
4-((2-(4-fluorophenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-carboxylate

(A36) White solid, m.p. 117.4-118.9 °C, yield 9%; '"H NMR (400 MHz, Chloroform-
d) 6 8.46 (s, 1H, Ph-H), 8.15 — 8.07 (m, 4H, Ph-H), 7.70 (ddd, J = 8.4, 6.9, 1.3 Hz,
1H, Ph-H), 7.67 — 7.61 (m, 2H, Ph-H), 7.54 — 7.50 (m, 2H, Ph-H), 7.34 — 7.29 (m, 2H,
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Ph-H), 7.21 — 7.16 (m, 2H, Ph-H), 4.45 (t, J = 5.8 Hz, 2H, -COO-CH,CH,CH,CH,-
S-), 3.30 (t, /= 6.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 2.06 (dt, /= 6.6, 3.4 Hz, 4H,
-COO-CH,CH,CH,CH,-S-). 3C NMR (101 MHz, Chloroform-d) & 162.75 (d, J =
249.1 Hz), 162.34 (s), 161.93 (d, J = 83.4 Hz), 155.57 (s), 154.46 (s), 154.18 (s),
147.89 (s), 146.84 (s), 146.46 (s), 133.45 (s), 129.26 (d, J = 3.2 Hz), 129.15 (s),
129.00 (s), 128.45 (d, J = 9.5 Hz), 125.11 (s), 124.48 (s), 123.83 (s), 122.40 (s),
117.04 (s),116.76 (s), 115.77 (s), 114.75 (d, J=21.5 Hz), 112.96 (s), 64.34 (s), 29.94
(s), 26.73 (s), 24.02 (s). '°F NMR (377 MHz, Chloroform-d) & -112.38 (s). HRMS
(ESI) calcd for CooHp3FNO4S [M+H]*: 500.13263, found 500.13193.

Figure S37
3-((2-(4-(trifluoromethyl)phenyl)quinolin-4-yl)thio)propyl 2-oxo-2H-chromene-3-
carboxylate (A37) White solid, m.p. 156.3-158.2 °C, yield 9%; '"H NMR (400 MHz,
Chloroform-d) & 8.51 (s, 1H, Ph-H), 8.26 (d, /= 8.2 Hz, 2H, Ph-H), 8.15 (dd, J =
15.8, 8.4 Hz, 2H, Ph-H), 7.79 (s, 1H, Ph-H), 7.76 — 7.65 (m, 4H, Ph-H), 7.56 (t, J =
8.2 Hz, 2H, Ph-H), 7.37 — 7.32 (m, 2H, Ph-H), 4.54 (t, /= 5.9 Hz, 2H, -COO-
CH,CH,CH,-S-), 3.47 (t,J=7.3 Hz, 2H, -COO-CH,CH,CH,-S-), 2.35 — 2.28 (m, 2H,
-COO-CH,CH,CH,-S-). 3C NMR (101 MHz, Chloroform-d) 8 162.55 (s), 155.63 (s),
154.14 (d, J=15.6 Hz), 148.19 (s), 146.78 (s), 146.54 (s), 142.04 (s), 133.62 (s),
129.97 (d, J=32.3 Hz), 129.29 (d, J = 18.9 Hz), 128.54 (s), 127.02 (s), 125.60 (s),
124.85 (s), 124.62 (d, J = 3.7 Hz), 123.94 (s), 123.11 (d, J=271.8 Hz), 122.45 (s),
117.06 (s), 116.74 (s), 115.81 (s), 113.17 (s), 63.15 (s), 26.76 (d, J = 14.5 Hz). '°F
NMR (377 MHz, Chloroform-d) 6 -62.61 (s). HRMS (ESI) calcd for CyoH;F3NO4S
[M+H]*: 536.11379, found 536.11363.
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A38 CF,

Figure S38
4-((2-(4-(trifluoromethyl)phenyl)quinolin-4-yl)thio)butyl 2-oxo-2H-chromene-3-

carboxylate (A38) White solid, m.p. 91.2-92.5 °C, yield 25%; 'H NMR (400 MHz,
Chloroform-d) 6 8.46 (s, 1H, Ph-H), 8.24 (d, /= 8.2 Hz, 2H, Ph-H), 8.16 — 8.09 (m,
2H, Ph-H), 7.73 (ddd, J = 10.0, 9.5, 4.8 Hz, 3H, Ph-H), 7.67 — 7.61 (m, 2H, Ph-H),
7.53 (ddd, J=9.1, 8.2, 1.1 Hz, 2H, Ph-H), 7.30 (t, /= 7.7 Hz, 2H, Ph-H), 4.44 (t, J =
5.7 Hz, 2H, -COO-CH,CH,CH,CH,-S-), 3.32 (t, J = 6.7 Hz, 2H, -COO-
CH,CH,CH,CH,-S-), 2.09 — 2.04 (m, 4H, -COO-CH,CH,CH,CH,-S-). 3C NMR
(101 MHz, Chloroform-d) 6 162.39 (s), 155.59 (s), 154.04 (d, J = 18.1 Hz), 148.04
(s), 147.35 (s), 146.37 (s), 142.08 (d, J= 0.9 Hz), 133.50 (s), 130.00 (d, J = 32.5 Hz),
129.24 (d, J=15.2 Hz), 128.49 (s), 126.91 (s), 125.55 (s), 124.71 (d, J=4.1 Hz),
123.84 (s), 123.14 (d, J = 272.3 Hz), 122.39 (s), 116.92 (s), 116.70 (s), 115.74 (s),
112.91 (s), 64.40 (s), 29.87 (s), 26.69 (s), 24.02 (s). ’F NMR (377 MHz, Chloroform-
d) 6 -62.53 (s). HRMS (ESI) calcd for C30H,3F3NO4S [M+H]*: 550.12944, found
550.12864.
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2 'H, BC, F NMR, HRMS spectra of target compounds
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Figure S39 "TH NMR spectra of compound Al
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ltem name: ZYQ-A39
Item description:

Channel name: 1: Average Time 0.1174 min : TOF MS (50-1500) ESI+ : Centroided : Combined

Figure S80 'H NMR spectra of compound A14
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Figure S81 13C NMR spectra of compound A14

Item name: ZYQ-A40 Channel name: 1: Average Time 0.1217 min : TOF MS (50-1500) ESI+ : Centroided : Combined
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ltem name: ZYQ-A41
Item description:

Channel name: 1: Average Time 0.1377 min : TOF MS {50-1500) ESI+ : Centroided : Combined
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Figure S86 'TH NMR spectra of compound A16
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Channel name: 1: Average Time 0.1174 min : TOF MS (50-1500) ESl+ : Centroided : Combined
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Item name: ZYQ-A42 Channel name: 1: Average Time 0.1132 min : TOF MS (30-1500) ESI+ : Centroided : Combined
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Itemn name: ZVQ-A21
Itemn description:
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Figure S126 'H NMR spectra of compound A28

S70

2.

2.

0.

+BE+0B

. OE-08

.0E-0B

SE+08

DE+08

.DE+D8

LOE-08

JOE+07

0E+00



162.21
159.80
155.58
155,05

154,18

—147.78
133.40
129.00
128.84
128,51
127,87
124.73
124,36
123.80
12238
117.04
116.76
115.75

i
Vs
o

113.21
112.95

|
\
|

—64.27
—54.39

A28

—29.91
—26.76
—24.01

T T T T
170 160 150 140 130 120 110

T T T
100 20 BD
£1 (ppm)

Figure S127 13C NMR spectra of compound A28
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Figure S133 13C NMR spectra of compound A30
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Figure S139 13C NMR spectra of compound A32

Channel name: 1: Average Time 0.1291 min : TOF MS (50-1500) ESI+ : Centroided : Combined
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ltem name: ZVQ-A34 Channel name: 1: Average Time 0.1174 min : TOF MS {S0-1500) ESI+ : Centroided : Combined
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Figure S146 HRMS spectra of compound A34
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Figure S148 13C NMR spectra of compound A35
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Figure S149 F NMR spectra of compound A35
[tem name: ZYQ-A35 Channel name: 1: Average Time 0.1334 min : TOF MS (50-1500) ESI+ : Centroided : Combined
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Figure S150 HRMS spectra of compound A35

S82

1800

E1700

rl6oo

1500

rldo0

1300




g i = om oo o omomog omomogmomoa e omom o E B g 2 2 8 =2 95 8 8 8 8 8 8 5 5 8 3 3
fw s g a &g g8 adn od g & DA oB E & 5 § &8 B 3 £ & 2 8§ 2 B B B B = =&
b, P % 8 o o o o w F g oA g F o] i d o g d s o o w g e T
POZ
02 "
90% ool
£0Z N/
802 Zor— i )
82 51 = L £L9z— -
0Ee] - w — vEEz— @
Z8'%9 =
v N=
b & L2 3] .
Cida < 2
it —== =002 =
6bL @ " = o)
izL 2 e = o &
B2'L] e
62 L =y
LE'L] o P o | = = a8
oL ¥ _ )
gel m (]
eg'L 7 o _ -
oL =y =08 s )
054 s
05 L =
152 -
L§'L ke 2
5L -7
Z5L — i @ .
5L -
€54 & 7 S oLl
o =
b L I Shi
pS L m_‘.; L= 9.9l
191 TR ==R e
9L le'L = OvZZi
9L 2zl — mmmmrw
bg'L £8'L W arly
S :

oL PE L~ 3 sk
5911 152 5 gv.mmjw
99'L Is'L e s @ eveziy
89'L1 2L & i = ooezt
69'L1 6L gL Lo —= +00Z X wmmmw
041 5L Ehoe| - == .07 o)
YR § £5'L . S0zl B szez
LLLN €54 ) L #0021 " mw_mww
TLL= ba'L T Zlogzl s =0
i08 19'L Sfooe AN

- - o Tl
£08 29't] .MTD,T: L= B8yl
608 %.Q i = FOO'Y 8L 7S5l
o0k 0Le - oy'vSL 7
bg . 46561

- =00'LLe R

€8 i o 15191
vl g pezoL
sl 66'€9)
ov8 | =

30 20 10

40

80

)
S8&3

160 150 140 léD 120 liD 100 i Gl
Figure S152 13C NMR spectra of compound A36
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Figure S153 F NMR spectra of compound A36
Item name: ZYQ-A36 Channel name: 1: Average Time 0.1217 min : TOF MS (50-1500) ESI+ : Centroided : Combined
[tem description:
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Figure S155 '"H NMR spectra of compound A37
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Figure S156 13C NMR spectra of compound A37

1




-62.61

2.

F1,

CFs
o) [N
90 ey
lb 6 ’JI o ’éD ’I;D ’;D ’KED ’;JD ’%D ’éD 4.-!!13 ’lbD ’l‘lﬁ ’1‘20 ’1‘30 ’1‘40
£1 (ppm)
Figure S157 ’F NMR spectra of compound A37
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Figure S158 HRMS spectra of compound A37
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Figure S159 'H NMR spectra of compound A38
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Figure S160 13C NMR spectra of compound A38
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Figure S161 '°F NMR spectra of compound A38
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