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2a-1, 6-methoxy-2-methylquinolin-4-ol, white solid, yield, 57 %, m.p., 252.7-
253.9 °C; *H NMR (400 MHz, DMSO-ds) & 11.56 (s, 1H), 7.49 - 7.43 (m, 2H), 7.29 -
7.23 (m, 1H), 5.88 (s, 1H), 3.82 (s, 3H), 2.33 (s, 3H). *C NMR (100 MHz, DMSO-ds)
0 176.54, 155.66, 149.0, 135.14, 125.92, 122.18, 119.91, 107.86, 104.69, 55.73, 19.81.

ESI-HRMS: m/z [M+H]" calcd. for [C1iH11NO2]: 190.0863; found 190.0871.

OH

/O AN

NP

2a-2, 6-methoxy-2,3-dimethylquinolin-4-ol, white solid, yield, 61.7%, m.p.,
300.7-301.5 °C; 'H NMR (400 MHz, DMSO-de) & 11.42 (s, 1H), 7.49 - 7.41 (m, 2H),
7.22 (dd, J = 9.0, 3.0 Hz, 1H), 3.81 (s, 3H), 2.36 (s, 3H), 1.97 (s, 3H). *C NMR (100
MHz, DMSO-ds) & 175.52, 155.35, 145.50, 134.22, 124.35, 121.82, 119.67, 113.51,
104.69, 55.69, 18.44, 11.04. ESI-HRMS: m/z [M+H]" caled. for [Ci2Hi3NO:]:

204.1025; found 204.1030.
—Z
N~ CF

2a-3, 6-methoxy-2-(trifluoromethyl)quinolin-4-ol, white solid, yield, 72.5 %, m.p.,
228.2-229.8 °C; 'H NMR (400 MHz, DMSO-dg) & 12.12 (s, 1H), 7.95 (d, J = 9.4 Hz,
1H), 7.48 (dt, J = 5.7, 2.7 Hz, 3H), 7.14 (s, 1H), 3.93 (s, 3H). 13C NMR (100 MHz,
DMSO-de) 6 168.14, 162.07, 158.41, 144.45 (d, J = 34.1 Hz), 131.18, 124.17, 122.69,
120.96, 100.50, 100.25, 56.05. ESI-HRMS: m/z [M+H]" calcd. for [CiiHsF3NO]:

244.0585; found 244.0590.
Fm
=
N CF

2a-4, 6-fluoro-2-(trifluoromethyl)quinolin-4-ol, white solid, yield,72.0 %, m.p.
269.0-270.0 °C; *H NMR (400 MHz, DMSO-dg) & 12.72 (s, 1H), 8.05 (dd, J=7.9, 1.5
Hz, 1H), 7.78 — 7.59 (m, 2H), 7.24 (s, 1H). *C NMR (100 MHz, DMSO-dg) & 163.91,
159.00, 156.46, 148.14 (d, J = 34.1 Hz), 138.69, 127.64 (q, J = 8.1 Hz), 123.59, 118.70
(d, J = 4.8 Hz), 115.92 (d, J = 18.3 Hz), 101.42. ESI-HRMS: m/z [M+H]" calcd. for
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[C10H5F4NO]: 232.0386; found 232.0393.
OH
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2a-5, 2,6-bis(trifluoromethyl)quinolin-4-ol, white solid, yield, 68.7 %, m.p.,
276.7-277.8 °C; *H NMR (400 MHz, DMSO-ds) & 12.89 (s, 1H), 8.04 (dd, J=7.9, 1.5
Hz, 1H), 7.78 — 7.59 (m, 2H), 7.24 (s, 1H). 13C NMR (100 MHz, DMSO-ds) 165.69,
159.10, 154.62, 148.41, 130.50, 129.11(q, J = 30.1 Hz), 126.32(q, J = 31.4 Hz), 125.74,
120.46, 119.82, 102.35. ESI-HRMS: m/z [M+H]" calcd. for [C1iHsFsNO]: 282.0354;
found 282.0360.

3
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2a-6, 6-bromo-2-(trifluoromethyl)quinolin-4-ol, white solid, yield, 73.4 %,
m.p., >300 °C; *H NMR (400 MHz, DMSO-dg) § 12.64 (s, 1H), 8.33 (s, 1H), 8.09 —
7.85 (m, 2H), 7.12 (s, 1H). 3C NMR (100 MHz, DMSO-ds) 163.03, 150.39, 147.30 (q,
J=19.7 Hz), 138.95, 135.04, 131.85, 125.20, 123.09, 120.39, 101.37. ESI-HRMS: m/z
[M+H]" calcd. for [C1oHsBrFsNO]: 291.9585; found 291.9591.

OH
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N" CF
2a-7, 6-(tert-butyl)-2-(trifluoromethyl)quinolin-4-ol, white solid, yield,74.2 %,
m.p., 250.4-252.2 °C; *H NMR (400 MHz, DMSO-ds) & 12.24 (s, 1H), 8.13 (s, 1H),
7.97 (s, 2H), 7.17 (s, 1H), 1.40 (s, 9H). 3C NMR (100 MHz, DMSO-ds) & 163.25,
150.15, 147.20(d, J = 34.1 Hz), 130.58(2C), 129.19, 121.16, 117.00(2C), 100.40, 35.31,

31.28(3C). ESI-HRMS: m/z [M+H]" caled. for [C1sHi4F3sNO]: 270.1106; found
270.1111.

3

Cl
2a-8, 8-chloro-2,6-bis(trifluoromethyl)quinolin-4-ol, white solid, yield, 67.3 %,
m.p., 226.6-228.4 °C; *H NMR (400 MHz, DMSO-dg) & 12.37 (s, 1H), 8.24 (d, J = 8.3
Hz, 1H), 7.86 (t, J = 7.7 Hz, 1H), 7.18 — 7.11 (m, 1H). 3C NMR (100 MHz, DMSO-ds)
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165.58, 150.10, 154.62, 148.57, 131.93, 129.48 (g, J = 30.1 Hz), 126.55(q, J = 31.5
Hz), 122.82, 120.46, 119.82, 100.47. ESI-HRMS: m/z [M+H]* caled. for

[C11H4CIFsNO]: 315.9964; found 315.9970.
OH

m
—
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2a-9, 2-(trifluoromethyl)quinolin-4-ol, white solid, yield, 79.7 %, m.p. 210.7-
211.2 °C;*H NMR (400 MHz, DMSO-dg) & 12.37 (s, 1H), 8.24 (d, J = 8.3 Hz, 1H), 8.02
(s, 1H), 7.86 (t, = 7.7 Hz, 1H), 7.66 (s, 1H), 7.27 — 7.11 (m, 1H). °C NMR (100 MHz,
DMSO-ds) 6 163.29, 148.48 (q, J = 20.0 Hz), 142.86, 131.93, 129.48, 127.55, 122.82,
120.40, 119.18, 100.47. ESI-HRMS: m/z [M+H]" caled. for [CioHeF3NO]: 214.0480;

found 214.0485.
OH
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2a-10, 8-methoxy-2-(trifluoromethyl)quinolin-4-ol, white solid, yield, 67.9 %,
m.p., 159.7-160.9 °C; *H NMR (400 MHz, DMSO-dg) & 12.20 (s, 1H), 7.80 - 7.73 (m,
1H), 7.58 (t, J = 8.1 Hz, 1H), 7.30 (d, J = 7.9 Hz, 1H), 7.20 (s, 1H), 3.99 (s, 3H).*C
NMR (100 MHz, DMSO-de) 6 163.20, 155.76, 146.45 (q, J = 31.7 Hz), 140.58, 128.02,
122.80, 122.10 (d, J = 275.3 Hz), 113.72, 110.37, 100.90, 56.18. ESI-HRMS: m/z

[M+H]" calcd. for [C11HsF3NO:]: 244.0585; found 244.0591.
F OH
X
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2a-11, 5,7-difluoro-2-(trifluoromethyl)quinolin-4-ol, white solid, yield, 62.3 %,
m.p., 267.1-268.5 °C; 'H NMR (400 MHz, DMSO-ds) & 12.64 (s, 1H), 7.59 (s,1H), 7.48
(s, 1H) 7.08 (s, 1H). *C NMR (100 MHz, DMSO-ds) § 164.36(d, J = 12.6 Hz), 161.82,
158.43 (d, J = 85.1 Hz), 155.27 (d, J = 47.8 Hz), 150.23, 122.85 (q, J =6.0 Hz), 110.07,
108.78, 104.05, 102.18. ESI-HRMS: m/z [M+H]" caled. for [C10H4FsNO]: 250.0291;
found 250.0298.



2a-12, 6,7-dimethoxy-2-(trifluoromethyl)quinolin-4-ol, white solid, yield, 58.5 %,
m.p., 288.9-290.3 °C; 'H NMR (400 MHz, DMSO-ds) & 11.92 (s, 1H), 7.41 (s, 2H),
7.05 (s, 1H), 3.93 (d, J = 4.5 Hz, 6H). *C NMR (100 MHz, DMSO-dg) & 161.54,
153.84(2C), 150.41, 145.86, 120.94 (q, J = 30.5 Hz), 116.38, 108.32, 100.06, 99.47,
56.31, 56.14. ESI-HRMS: m/z [M+H]" calcd. for [Ci12HioF3NOs]: 274.0691; found

274.0699.
<Om
o N~ >CF

2a-13, 6-(trifluoromethyl)-[1,3]dioxolo[4,5-g]quinolin-8-o0l, white solid, yield,

53.4 %, m.p., 288.5-289.6°C; *H NMR (400 MHz, DMSO-ds) & 11.98 (s, 1H), 7.42 (s,

1H), 7.36 (s, 1H), 6.25 (s, 2H), 6.17 (s, 1H). 3C NMR (100 MHz, DMSO-dg) § 160.35,

152.25,151.41,148.64, 144.75, 120.83(q, J = 30.9 Hz), 118.01, 105.46, 102.95, 101.74,

100.03. ESI-HRMS: m/z [M+H]" calcd. for [C11HeF3NO3]: 258.0378; found 258.0385.
OH
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2a-14, 6,8-difluoro-2-(trifluoromethyl)quinolin-4-ol, white solid, yield, 46.7 %,
m.p., 276.2-276.8 °C; 'H NMR (400 MHz, DMSO-ds) & 12.77 (s, 1H), 7.85 (ddd, J =
11.3,9.1, 2.8 Hz, 1H), 7.69 (dt, J = 9.3, 2.1 Hz, 1H), 7.23 (s, 1H). *C NMR (100 MHz,
DMSO-ds) 6 163.36 , 160.92 (d, J = 12.1 Hz), 159.82 (d, J = 13.2 Hz), 147.71 (d, J =
33.2 Hz), 136.22 , 123.39 (d, J = 11.2 Hz), 123.10, 120.37 , 107.62 (q, J = 26.0 Hz),
102.49 (dd, J = 23.3, 4.9 Hz), 101.83 . ESI-HRMS: m/z [M+H]" calcd. for [C1oH4FsNO]:
250.0291; found 250.0298.
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2a-15, 6-(trifluoromethoxy)-2-(trifluoromethyl)quinolin-4-ol, white solid, yield,
54.7 %, m.p., 290.5-291.6 °C; *H NMR (400 MHz, DMSO-ds) 6 12.76 (s, 1H), 8.15 (d,
J=9.1Hz, 1H), 8.05 (s, 1H), 7.84 (dd, J = 9.1, 2.8 Hz, 1H), 7.16 (s, 1H). ESI-HRMS:
m/z [M+H]" calcd. for [C11HsFsNO2]: 298.0303; found 298.0309.
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2a-16, 6-(difluoromethoxy)-2-(trifluoromethyl)quinolin-4-ol, white solid, yield,
54.7 %, m.p., 230.5-232.1 °C; *H NMR (400 MHz, DMSO-ds) § 12.52 (s, 1H), 8.09 (d,
J=9.2 Hz, 1H), 7.85 (d, J = 2.8 Hz, 1H), 7.73 — 7.64 (m, 1H), 7.49 (s, 1H), 7.14 (q, J
=10.4, 9.9 Hz, 1H). 3°C NMR (100 MHz, DMSO-ds) & 163.08, 160.01, 149.64 (t, J =
2.0Hz), 132.02 (q,J=11.3 Hz), 124.92, 120.53 (d, /= 85.7 Hz), 119.27, 116.70, 114.13,
108.87, 101.00. ESI-HRMS: m/z [M+H]" caled. for [C11HsFsNO>]: 280.0397; found
280.0405.

3
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3a-1, N-ethyl-2,8-bis(trifluoromethyl)quinolin-4-amine, white solid, yield, 85.7 %,

m.p., 120.5~121.6 °C; *H NMR (400 MHz, DMSO-ds) & 8.65 (d, J = 8.4 Hz, 1H), 8.15

(d, = 7.3 Hz, 1H), 7.68 (t, J = 7.9 Hz, 1H), 6.86 (s, 1H), 3.44 (q, J = 10.0 Hz, 2H),

1.30 (t, J = 7.2 Hz, 3H).C NMR (100 MHz, DMSO-ds) & 152.63, 148.37 (q, J=32.7

Hz), 144.30, 129.38 (q, J=5.3 Hz), 127.45, 126.78 (d, J=28.7 Hz), 124.87, 121.68 (d,

J=38.5 Hz), 119.81, 94.51 (d, J = 2.6 Hz), 37.78, 13.79. ESI-HRMS: m/z [M+Na]*
calcd. for [C13H10FsN2]: 331.0646; found 331.0652.
HNT "
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3a-2, N-propyl-2,8-bis(trifluoromethyl)quinolin-4-amine, white solid, vyield,
81.4 %; m.p., 91.7~93.2 °C; *H NMR (400 MHz, Chloroform-d) & 8.03 (d, J = 7.3
Hz, 1H), 7.92 (d, J = 8.5 Hz, 1H), 7.51 (t, J = 7.8 Hz, 1H), 6.77 (s, 1H), 5.23 (s, 1H),
3.33 (td, J = 7.2, 5.1 Hz, 2H), 1.82 (h, J = 7.4 Hz, 2H), 1.10 (t, J = 7.4 Hz, 3H). *C
NMR (100 MHz, Chloroform-d) 6 151.15, 149.24 (q, J=34.0 Hz), 144.39, 130.93,
128.83, 128.44 (q, J=5.3 Hz), 124.59, 123.45, 122.69 (d, J=51.0 Hz), 119.15, 95.09,
45.14, 22.04, 11.54. ESI-HRMS: m/z [M+Na]" calcd. for [C14sH12FsN2]: 345.0802;
found 345.0810.



3a-3, N-butyl-2,8-bis(trifluoromethyl)quinolin-4-amine, white solid, yield, 83.5 %,
m.p., 90.7~91.6 °C; 'H NMR (400 MHz, DMSO-ds) 5 8.66 (d, J = 8.6 Hz, 1H), 8.15 (d,
J=7.3Hz, 1H), 7.97 (t, J = 5.4 Hz, 1H), 7.68 (t, J = 7.9 Hz, 1H), 6.86 (s, 1H), 3.43 —
3.39 (q, J = 6.9 Hz 2H), 1.68 (p, J = 7.3 Hz, 2H), 1.43 (h, J = 7.3 Hz, 2H), 0.95 (t, J =
7.4 Hz, 3H).3C NMR (100 MHz, DMSO-ds) 5 152.78, 148.50 (q, J/=32.0 Hz), 144.32,
129.42 (q, J=5.0 Hz), 127.46, 126.81 (d, J=28.8 Hz), 125.84, 124.87, 122.73(d, J=38.0
Hz), 119.83, 94.55, 42.73, 30.14, 20.20, 14.17. ESI-HRMS: m/z [M+Na]* calcd. for
[C15H14F6N2]: 359.0959; found 359.0945.

e
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3a-4, N-cyclohexyl-2,8-bis(trifluoromethyl)quinolin-4-amine, light brown solid,
yield, 65.2 %, m.p., 91.0~92.1°C; *H NMR (400 MHz, DMSO-ds) & 8.73 (d, J = 8.6 Hz,
1H), 8.15 (d, J = 7.3 Hz, 1H), 7.66 (t, J = 7.9 Hz, 1H), 7.59 (d, J = 7.8 Hz, 1H), 6.92 (s,
1H), 3.70 (s, 1H), 1.99 (s, 2H), 1.78 (s, 2H), 1.49 — 1.38 (m, 4H), 1.22 (q, J = 11.9, 9.9
Hz, 2H). 3C NMR (100 MHz, DMSO-dg) & 151.79, 148.91 (g, J = 38.5 Hz), 144.53 ,
131.79, 129.44 (q, J=8.0 Hz), 127.77, 126.16 (d, J=104.6 Hz), 124.70, 123.77 (d,
J=48.4 Hz), 119.84, 94.78, 51.60, 32.10(2C), 25.76, 25.07(2C). ESI-HRMS: m/z
[M+Na]" calcd. for [C17H16F6N2]: 385.1115; found 385.1121.

3a-5, N-benzyl-2,8-bis(trifluoromethyl)quinolin-4-amine, light yellow solid, yield,
76.2 %, m.p., 102.0~102.6°C ;'H NMR (400 MHz, DMSO-ds) & 8.79 — 8.66 (m, 2H),
8.18 (d, J = 7.3 Hz, 1H), 7.73 (t, J = 7.9 Hz, 1H), 7.41 (d, J = 7.1 Hz, 2H), 7.35 (s, 1H),
7.29-7.24 (m, 1H), 6.80 (s, 1H), 4.70 (d, J = 5.9 Hz, 2H). *C NMR (100 MHz, DMSO-
de) 6 152.78, 147.90 (q, J = 57.0 Hz), 144.26, 138.18, 129.55 (q, J/=5.0 Hz), 129.04(2C),

8



127.64, 127.45 (2C), 127.39, 126.94 (d, J=17.0 Hz), 125.25, 123.21 (d, J=26.0 Hz),
119.95, 95.45, 46.07. ESI-HRMS: m/z [M+Na]"* calcd. for [CisH12FsN2]: 393.0802;

found 393.0810.
_NH,

A

—
N~ CF,
CF,

3a-6, 4-hydrazinyl-2,8-bis(trifluoromethyl)quinoline, yellow solid, yield, 76.2 %,
m.p., 138.1~140.6°C; *H NMR (400 MHz, DMSO-ds) § 9.35 (s, 1H), 8.54 (d, J = 8.5
Hz, 1H), 8.13 (d, J = 7.3 Hz, 1H), 7.63 (t, J = 7.9 Hz, 1H), 7.37 (s, 1H), 4.77 (s, 2H).
ESI-HRMS: m/z [M+Na]" calcd. for [C11H7FsN3]: 318.0442; found 318.0436.
an-~CH

X

7

N~ CF,
CF;

3a-7, 2-((2,8-bis(trifluoromethyl)quinolin-4-yl)amino)ethan-1-ol, white solid,
yield, 56.8 %, m.p., 108.5~110.4 °C; '"H NMR (400 MHz, DMSO-ds) & 8.65 (d, J = 8.6
Hz, 1H), 8.16 (d, J = 7.3 Hz, 1H), 8.01 (t, J = 5.7 Hz, 1H), 7.68 (t, J = 7.9 Hz, 1H), 6.96
(s, 1H), 4.92 (s, 1H), 3.70 (d, J = 5.8 Hz, 2H), 3.51 (q, J = 5.6 Hz, 2H). 3C NMR (100
MHz, DMSO-ds) & 153.11, 148.29 (q, J = 32.8 Hz), 144.34, 129.38 (q, J = 5.1 Hz),
127.44,126.67 (q, J = 28.0 Hz), 124.84, 123.32 (d, J = 36.5 Hz), 120.78, 119.86, 94.82,
59.29, 45.70. ESI-HRMS: m/z [M+Na]" calcd. for [C13H10FsN20]: 347.0595; found
347.0601.

an G

X

7

N~ > CF,
CF,

3a-8, N-(2-chloroethyl)-2,8-bis(trifluoromethyl)quinolin-4-amine, white solid,
yield, 59.5 %, m.p., 118.2~120.9°C; *H NMR (400 MHz, DMSO-ds) & 8.65 (d, J = 8.6
Hz, 1H), 8.20 (dd, J = 11.8, 6.4 Hz, 2H), 7.72 (t, = 7.9 Hz, 1H), 7.05 (s, 1H), 5.77 (s,
1H), 3.92 (dd, J = 6.7, 5.0 Hz, 2H), 3.85 (t, J = 5.6 Hz, 2H). C NMR (100 MHz,
DMSO-ds) 153.44, 150.28 (q, J = 33.5 Hz), 144.87, 129.76 (g, J = 5.3 Hz), 129.39,
126.87, 125.83, 124.53, 124.07, 121.80, 121.05, 94.82, 45.67, 42.73. ESI-HRMS: m/z
[M+Na]* calcd. for [C13H9CIFsN2]: 365.0256; found 365.0263.
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3a-9, N-(2, 8-bis(trifluoromethyl) quinolin-4-yl)-N2, N2-dimethylethane-1, 2-
diamine, white solid, yield, 45.8 %, m.p., 95.0~96.4°C; 'H NMR (400 MHz,
Chloroform-d) & 8.03 (dd, J = 11.1, 7.9 Hz, 2H), 7.54 (t, J = 7.9 Hz, 1H), 6.74 (s, 1H),
6.34 (s, 1H), 3.37 — 3.32 (M, 2H), 2.74 (t, J = 5.9 Hz, 2H), 2.34 (s, 6H). *C NMR (100
MHz, DMSO-ds) 5 152.71, 148.33 (q, J = 33.0 Hz), 144.31, 129.46 (q, J = 5.3 H2),
127.49, 126.68(d, J = 28.5 Hz), 125.00, 123.30 (d, J = 38.0 Hz), 120.75, 119.84, 94.84,
53.72,41.92, 40.43 (2C) . ESI-HRMS: m/z [M+Na]" calcd. for [C1sH15FsN3]: 374.1068;

found 374.1068.
HNT D

X

—

N~ CF,
CF,

3a-10, N-(2-(pyrrolidin-1-yl)ethyl)-2,8-bis(trifluoromethyl)quinolin-4-amine,
orange solid, yield, 43.5 %, m.p., 113.6~115.8 °C; 'H NMR (400 MHz, DMSO-ds) &
8.65 (d, J = 8.5 Hz, 1H), 8.16 (d, J = 7.3 Hz, 1H), 8.02 (t, J = 5.6 Hz, 1H), 7.69 (t, J =
7.9 Hz, 1H), 6.94 (s, 1H), 3.57 (d, J = 6.1 Hz, 2H), 2.85 (t, J = 6.7 Hz, 2H), 2.65 (s,
4H), 1.76 — 1.70 (m, 4H). 3C NMR (100 MHz, DMSO-ds) & 152.71, 148.33 (q, J =
33.0 Hz), 144.31, 129.46 (g, J = 5.3 Hz), 127.49, 126.68 (d, J = 28.5 Hz), 125.00,
123.30 (d, J = 38.5 Hz), 120.75, 119.84, 94.84, 54.13(2C), 53.72, 41.92, 23.53(2C).
ESI-HRMS: m/z [M+Na]" calcd. for [C17H17FsN3]: 400.1224; found 400.1229.

HN/\/O

3a-11, N-(2-(piperidin-1-yl)ethyl)-2,8-bis(trifluoromethyl)quinolin-4-amine,
white solid, yield, 48.9 %, m.p., 115.4~117.4 °C; 'H NMR (400 MHz, DMSO-dg) &
8.60 (d, J = 8.6 Hz, 1H), 8.16 (d, J = 7.3 Hz, 1H), 7.90 (t, J = 5.5 Hz, 1H), 7.69 (t, J =
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7.9 Hz, 1H), 6.96 (s, 1H), 3.51 (g, J = 6.3 Hz, 2H), 2.60 (t, J = 6.7 Hz, 2H), 2.44 (t, J =
5.3 Hz, 4H), 1.50 (g, J = 5.6 Hz, 4H), 1.41—1.35 (m, 2H).*C NMR (100 MHz, DMSO-
de) 0 152.80, 148.49 (q, J = 32.5 Hz), 144.29, 129.40 (g, J = 5.5 Hz), 126.50 (d, J =
38.6 Hz), 124.96, 123.31 (d, J = 39.9 Hz) 120.77, 119.79, 94.97, 57.04, 54.64(2C),
40.88, 26.03(2C), 24.40. ESI-HRMS: m/z [M+Na]"* calcd. for [C1sH19FsN3]: 414.1381;
found 414.1386.

0
HN/\/N\)

X

~
N~ CF,

CF3

3a-12, N-(2-morpholinoethyl)-2,8-bis(trifluoromethyl)quinolin-4-amine, white
solid, yield, 54.0 %, m.p.138.1~140.8°C; *H NMR (400 MHz, DMSO-ds) & 8.60 (d, J
= 8.6 Hz, 1H), 8.16 (d, J = 7.3 Hz, 1H), 7.89 (t, J = 5.5 Hz, 1H), 7.69 (t, J = 8.0 Hz,
1H), 6.96 (s, 1H), 3.65 — 3.49 (m, 6H), 2.64 (t, J = 6.6 Hz, 2H), 2.48 (s, 4H). °C NMR
(100 MHz, DMSO-ds)  152.79, 148.33 (q, J = 33.5 Hz), 144.29 (q, J = 5.0 Hz), 127.33,
126.44 (d, J = 38.0 Hz), 125.01, 123.31 (d, J = 39.3 Hz), 120.76, 119.79, 94.98,
66.67(2C), 56.68, 53.84(2C). ESI-HRMS: m/z [M+Na]* calcd. for [C17H17FsN3O]:
416.1174; found 416.1180.

=%
HN/\/N\)

X

N~ “CF;
CF;

3a-13, N-(2-(4-methylpiperazin-1-yl)ethyl)-2,8-bis(trifluoromethyl)quinolin-4-
amine, white solid, yield, 57.0 %, m.p., 110.5~112.5 °C; *H NMR (400 MHz, DMSO-
de) & 8.60 (d, J = 8.5 Hz, 1H), 8.16 (d, J = 7.3 Hz, 1H), 7.89 (s, 1H), 7.69 (t, J = 7.9 Hz,
1H), 6.96 (s, 1H), 3.51 (g, J = 6.2 Hz, 2H), 2.63 (t, J = 6.6 Hz, 2H), 2.51 (p, J = 1.8 Hz,
4H), 2.34 (s, 4H), 2.16 (s, 3H). 3C NMR (100 MHz, DMSO-ds) & 152.80, 148.33 (q, J
= 33.0 Hz), 144.29, 129.44 (q, J = 5.0 Hz), 127.32, 126.22 (d, J = 54.3 Hz), 125.00,
123.31(d, J=39.0 Hz), 119.79, 95.02, 56.30, 55.15(2C), 53.19(2C), 46.12. ESI-HRMS:
m/z [M+Na]" calcd. for [C1gH20FsN4]: 429.1490; found 429.1497.

11



.

N F
N7 CF;
CF3

3b-1, N-(2-fluorophenyl)-2,8-bis(trifluoromethyl)quinolin-4-amine, yellow solid,
yield, 35.3 %, m.p.111.9~113.9°C; *H NMR (400 MHz, DMSO-ds) 6 9.75 (s, 1H), 8.83
(d, J=8.6 Hz, 1H), 8.28 (d, J = 7.3 Hz, 1H), 7.84 (t, J = 7.9 Hz, 1H), 7.56 (td, J = 7.9,
1.7 Hz, 1H), 7.47 (ddd, J = 7.5, 4.7, 2.0 Hz, 2H), 7.38 (td, J = 7.4, 2.4 Hz, 1H), 6.64 (d,
J = 2.8 Hz, 1H). 3C NMR (100 MHz, DMSO-dg) & 157.24 (d, J = 247.8 Hz), 151.71,
148.05 (q, J = 33.0 Hz), 144.50, 131.97, 130.12 (q, J = 5.0 Hz), 129.14 (d, J = 8.0 Hz),
128.79, 127.75, 127.07 (d, J = 29.0 Hz), 126.38, 126.19 (q, J = 5.0 Hz), 123.07 (d, J =
16.0 Hz), 120.41, 120.14, 117.45 (d, J = 19.0 Hz), 97.30. ESI-HRMS: m/z [M+Na]*

calcd. for [C17HoF7N2]: 397.0552; found 397.0558.

X
N” > CF,
CF,4

3b-2, N-(3-fluorophenyl)-2,8-bis(trifluoromethyl)quinolin-4-amine, white solid,
yield, 35.2 %, m.p., 135.1~137.1 °C;'*H NMR (400 MHz, DMSO-ds) & 9.82 (s, 1H),
8.77 (d, J = 8.6 Hz, 1H), 8.28 (d, J = 7.3 Hz, 1H), 7.83 (t, J = 7.9 Hz, 1H), 7.54 (q, J
= 7.8 Hz, 1H), 7.31 (m, 2H), 7.24 (s, 1H), 7.10 (td, J = 8.8, 2.1 Hz, 1H). °C NMR
(100 MHz, DMSO-ds) 6 163.23 (d, J = 243.0 Hz), 150.92, 148.14 (q, J = 33.0 Hz),
144.77,141.50 (d, J = 10.0 Hz), 131.86 (d, J = 9.5 Hz), 130.18 (g, J = 5.0 Hz), 129.11,
127.82, 127.05 (d, J = 29.0 Hz), 126.09, 123.08 (d, J = 18.0 Hz), 120.80, 119.63 (d, J
= 3.0 Hz), 112.43 (d, J = 21.0 Hz), 110.74 (d, J = 23.0 Hz), 98.06. ESI-HRMS: m/z
[M+Na]" calcd. for [C17H9F7N2]: 397.0552; found 397.0558.

oy
HN

XN

—
N~ CF,
CF,

12



3b-3, N-(4-fluorophenyl)-2,8-bis(trifluoromethyl)quinolin-4-amine, yellow solid,
yield, 47.8 %, m.p., 129.7~123.0 °C; 'H NMR (400 MHz, DMSO-ds) & 9.74 (s, 1H),
8.79 (d, J=8.6 Hz, 1H), 8.26 (d, J = 7.3 Hz, 1H), 7.81 (t, J = 7.9 Hz, 1H), 7.52 — 7.32
(m, 4H), 6.96 (s, 1H). 3C NMR (100 MHz, DMSO-ds) & 160.33 (d, J = 243.0 Hz),
151.99, 148.09 (g, J = 33.0 Hz), 144.72, 135.48 (d, J = 2.7 Hz), 131.96, 130.04 (q, J
= 5.0 Hz), 129.11, 127.70, 127.20, 127.16 (d, J = 8.4 Hz), 126.70 (d, J = 29.5 Hz),
125.84, 123.11 (d, J = 18.5 Hz), 120.46, 120.33, 117.14 (d, J = 22.6 Hz), 96.73. ESI-
HRMS: m/z [M+Na]" calcd. for [C17HoF7N2]: 397.0552; found 397.0558.

oy
HN

X
—
N~ “CFj
CF,4
3b-4, N-(4-chlorophenyl)-2,8-bis(trifluoromethyl)quinolin-4-amine, yellow solid,
yield, 57.9 %, m.p., 152.1~154.2 °C; 'H NMR (400 MHz, DMSO-ds) § 9.78 (s, 1H),
8.78 (d, J = 8.6 Hz, 1H), 8.27 (d, J = 7.3 Hz, 1H), 7.82 (t, J = 7.9 Hz, 1H), 7.59 — 7.53
(m, 2H), 7.50 — 7.42 (m, 2H), 7.13 (s, 1H). **C NMR (100 MHz, DMSO-ds) & 151.23,
148.15(q, J = 33.0 Hz), 144.77, 138.45, 132.16, 131.96, 130.22 (g, J = 5.0 Hz), 129.81,
129.11, 127.80, 127.02 (d, J=29.3 Hz), 125.99, 125.88, 123.18, 120.65, 120.44, 97.43.
ESI-HRMS: m/z [M+Na]" calcd. for [C17HoCIFsN2]: 413.0256; found 413.0262.

HN i Cl

X

b

N~ “CFj
CF,

3b-5, N-(3,5-dichlorophenyl)-2,8-bis(trifluoromethyl)quinolin-4-amine, yellow
solid, yield, 58.4 %, m.p.146.5~147.5°C; 'H NMR (400 MHz, DMSO-dg) & 9.84 (s,
1H), 8.71 (d, J=8.2 Hz, 1H), 8.30 (d, J = 7.3 Hz, 1H), 7.86 (t, J = 7.9 Hz, 1H), 7.52 (d,
J=1.8Hz, 2H), 7.44 (t, J = 1.8 Hz, 1H), 7.35 (5, 1H). 1*C NMR (100 MHz, DMSO-ds)
§ 150.25, 148.15 (g, J = 33.0 Hz), 144.72, 142.71, 135.32, 130.28 (g, J = 5.0 Hz),
127.81,127.09 (d, J=28.7 Hz), 126.41, 124.55, 123.03 (d, J=17.1 Hz), 121.48, 121.16,
120.38, 99.37. ESI-HRMS: m/z [M+Na]" calcd. for [C17HsCl2FsN2]: 446.9866; found

446.9872.
13



HN” N
X
~
N~ “CF,

CF3

3b-6, N-(pyridin-2-yl)-2,8-bis(trifluoromethyl)quinolin-4-amine, white solid,
yield, 49.4 %, m.p. 174.7~177.5°C;*H NMR (400 MHz, DMSO-ds) & 10.01 (s, 1H),
9.06 (s, 1H), 8.94 (d, J = 8.7 Hz, 1H), 8.44 (dd, J =5.1, 2.0 Hz, 1H), 8.29 (d, J = 7.3
Hz, 1H), 7.86 (m, 2H), 7.47 (d, J = 8.3 Hz, 1H), 7.12 (dd, J = 7.2, 5.0 Hz, 1H). °C
NMR (100 MHz, DMSO-ds) & 154.56, 148.26 (g, J = 33.0 Hz), 147.73, 147.62, 144.46,
138.85, 129.87 (q, J = 5.0 Hz), 127.18 (d, J = 29.1 Hz), 126.20, 125.73, 123.20 (d, J =
38.4 Hz), 120.95, 120.66, 118.78, 114.93, 102.38. ESI-HRMS: m/z [M+Na]" calcd. for
[C16H9FeN3]: 380.0598; found 380.0586.

)

=

N~ “CF;
CF3

3c-1, 4-(2,8-bis(trifluoromethyl)quinolin-4-yl)thiomorpholine, white solid, yield,
42.5 %, m.p.154.8~155.5°C; 'H NMR (400 MHz, Chloroform-d) & 8.20 (dd, J = 8.6,
1.4 Hz, 1H), 8.10 (d, J = 7.2 Hz, 1H), 7.64 (t, J = 7.9 Hz, 1H), 7.24 (s, 1H), 3.63 — 3.46
(m, 4H), 3.04 — 2.88 (m, 4H). *C NMR (100 MHz, Chloroform-d) & 159.70, 148.88 (q,
J=33.0 Hz), 145.31, 129.21, 128.81 (g, J = 5.0 Hz), 127.78, 125.83, 124.98, 124.59,
122.46 (d, J = 39.6 Hz), 106.15, 54.92 (2C), 27.83 (2C). ESI-HRMS: m/z [M+Na]*
calcd. for [C1sH12FeN2S]: 389.0523; found 389.0528.

0
)
N
N” CF,
CF3
3c-2, 4-(2,8-bis(trifluoromethyl)quinolin-4-yl)morpholine, yellow solid, yield,
58.9 %, M.p.199.1~200.0°C; *H NMR (400 MHz, DMSO-ds) & 8.55 — 8.50 (m, 1H),
8.42 (d, J = 7.3 Hz, 1H), 8.17 (s, 1H), 7.97 (t, J = 7.9 Hz, 1H), 3.81 — 3.77 (m, 4H),

3.76-3.72 (M, 2H), 3.53 (M, J = 4.9 Hz, 2H). *C NMR (100 MHz, DMSO-dg) 5 157.31,
14



151.32, 148.18 (q, J = 33.0 Hz), 144.54, 131.13 (q, J = 5.5 Hz), 128.85, 127.51, 124.05,
122.68, 119.97, 110.64, 66.11(2C), 45.40, 44.64. ESI-HRMS: m/z [M+Na]"* calcd. for
[C1sH12FsN2O]: 373.0752; found 373.0758.

)

/

N~ CF,
CF,4

3c-3, 4-(4-methylpiperazin-1-yl)-2,8-bis(trifluoromethyl)quinoline, light brown
solid , yield, 59.0 %, m.p., 108.5~110.9°C; *H NMR (400 MHz, DMSO-ds) & 8.36 (d,
J=8.5Hz, 1H), 8.26 (d, J = 7.3 Hz, 1H), 7.80 (t, J = 7.9 Hz, 1H), 7.40 (s, 1H), 3.37 (t,
J=4.9Hz, 4H), 2.63 (t, J = 4.7 Hz, 4H), 2.31 (s, 3H). *C NMR (100 MHz, DMSO-de)
5159.42,148.88 (g, J =33.0 Hz), 144.83,129.90 (q, J = 5.5 Hz), 129.78, 127.26, 126.57
125.67, 123.96, 123.20 (d, J = 38.4 Hz), 105.50, 54.76(2C), 52.17(2C), 46.12. ESI-
HRMS: m/z [M+Na]" calcd. for [C1sH15FsN3]: 386.1068; found 386.1072.

)

7

N~ “CF,
CF,

3c-4, 4-(4-phenylpiperazin-1-yl)-2,8-bis(trifluoromethyl)quinoline, orange solid,
yield, 52.7 %, m.p., 140.0~140.9 °C; *H NMR (400 MHz, DMSO-ds) § 8.46 (d, J = 8.5
Hz, 1H), 8.28 (d, J = 7.2 Hz, 1H), 7.83 (t, J = 7.9 Hz, 1H), 7.47 (s, 1H), 7.28 (t, J = 7.8
Hz, 2H), 7.05 (d, J = 8.1 Hz, 2H), 6.85 (t, J = 7.2 Hz, 1H), 3.52 (dd, J = 7.0, 3.2 Hz,
4H), 3.49 — 3.45 (m, 4H). 13C NMR (100 MHz, DMSO-ds) § 159.32, 151.17, 148.07 (q,
J = 33.0 Hz), 144.82, 129.95 (q, J = 5.5 Hz), 129.81, 129.52(2C), 126.70, 124.00,
123.07 (d, J = 24.7 Hz), 120.45, 119.78, 116.11(2C), 105.67, 52.13 (2C), 48.58 (2C).
ESI-HRMS: m/z [M+Na]" calcd. for [C21H17FsN3]: 448.1224; found 448.1229.
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Y
N
A
Nig CF3
CFj
3c-5, 4-(2,8-bis(trifluoromethyl)quinolin-4-yl)-2,6-dimethylmorpholine, white
solid, yield, 52.7 %, m.p., 165.5~168.5 °C; *H NMR (400 MHz, Chloroform-d) & 8.23
(d, J=8.4 Hz, 1H), 8.09 (d, J =7.2 Hz, 1H), 7.63 (t, J = 7.9 Hz, 1H), 7.20 (s, 1H), 4.12
—3.96 (M, 2H), 3.42 (d, J = 11.7 Hz, 2H), 2.71 (t, J = 11.2 Hz, 2H), 1.29 (d, J = 6.2 Hz,
6H). 3C NMR (100 MHz, Chloroform-d) & 158.42, 149.05 (q, J = 34.6 Hz), 145.30,
129.32 (d, J = 30.0 Hz), 128.72 (q, J = 5.6 Hz), 127.94, 125.64, 124.25, 122.49 (d, J =
40.9 Hz), 119.95, 105.33, 71.60 (2C), 57.99 (2C), 18.84 (2C). ESI-HRMS: m/z
[M+Na]" calcd. for [C17H16FsN20]: 401.1065; found 401.1072.

CF;

3d-1, 4-methoxy-2,8-bis(trifluoromethyl)quinoline, white solid, yield, 52.7 %,

m.p., 101.0~101.5 °C; 'H NMR (400 MHz, DMSO-de) & 8.49 (d, J = 8.4 Hz, 1H), 8.30

(d, J = 7.3 Hz, 1H), 7.83 (t, J = 7.9 Hz, 1H), 7.56 (s, 1H), 4.20 (s, 3H). 1*C NMR (100

MHz, DMSO-ds) 6 164.53, 149.16 (g, J = 34.0 Hz), 143.89, 130.45 (g, J = 5.3 Hz),

127.47,127.24,126.73 (d, J =29.6 Hz), 122.90 (d, J = 16.3 Hz), 122.24, 120.24, 98.85,

57.80. ESI-HRMS: m/z [M+Na]" calcd. for [C12H7FsNO]: 318.0330; found 318.0338.
o

A

=

N~ CF,
CFs

3d-2, 4-ethoxy-2,8-bis(trifluoromethyl)quinoline, white solid, yield, 68.0 %, m.p.,
114.1~114.6 °C;'H NMR (400 MHz, DMSO-de) & 8.48 (dd, J = 8.5, 1.4 Hz, 1H), 8.29
(d, J=7.3 Hz, 1H), 7.82 (t, J = 7.9 Hz, 1H), 7.51 (s, 1H), 4.47 (g, J = 6.9 Hz, 2H), 1.51
(t, J =7.0 Hz, 3H). *C NMR (100 MHz, DMSO-ds) & 163.66, 149.14 (q, J = 34.3 Hz),
143.97,130.41 (q, J = 5.1 Hz), 127.35, 126.71 (d, J = 29.4 Hz), 125.54, 122.90 (d, J =
15.6 Hz), 122.26, 120.24, 99.14, 66.19, 14.50. ESI-HRMS: m/z [M+Na]" calcd. for
[C13HoFeNO]: 332.0486; found 332.0495.
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O/\/

X

—
N~ CF,
CF,

3d-3, 4-propoxy-2,8-bis(trifluoromethyl)quinoline, white solid, yield, 71.2%, m.p.,
56.5~59.3 °C; *H NMR (400 MHz, DMSO-ds) § 8.51 (dd, J = 8.8, 5.3 Hz, 1H), 8.30 (d,
J =6.8 Hz, 1H), 7.86 — 7.79 (m, 1H), 7.54 (s, 1H), 4.38 (td, J = 6.4, 2.7 Hz, 2H), 1.92
(9, = 7.0 Hz, 2H), 1.09 (t, J = 7.4 Hz, 3H). 3C NMR (100 MHz, DMSO-ds) & 163.80,
149.18 (q, J = 34.3 Hz), 143.97, 130.42 (q, J = 5.3 Hz), 127.43, 127.28, 126.74 (d, J =
29.4 Hz), 122.91 (d, J = 16.1 Hz), 122.32, 120.25, 99.21, 71.63, 22.09, 10.75. ESI-
HRMS: m/z [M+Na]" calcd. for [C14H11FsNO]: 346.0643; found 346.0648.

o >N

X

—

N~ CF,
CF,

3d-4, 4-butoxy-2,8-bis(trifluoromethyl)quinoline, white solid, yield, 67.6 %, m.p.,
40.2~41.5 °C; *H NMR (400 MHz, DMSO-ds) & 8.44 (d, J = 8.3, 1H), 8.26 (d, J = 7.3
Hz, 1H), 7.79 (t, J = 7.9 Hz, 1H), 7.51 (s, 1H), 4.38 (t, J = 6.4 Hz, 2H), 1.93 — 1.80 (m,
2H), 1.60 — 1.46 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H). *C NMR (100 MHz, DMSO-ds) 5
163.72,149.14 (q, J = 34.2 Hz), 143.93, 130.30 (9, J = 5.3 Hz), 127.16, 126.88, 126.69,
122.88 (d, J=17.3 Hz), 122.26, 120.22, 99.10, 69.93, 30.45, 19.13, 14.02. ESI-HRMS:
m/z [M+Na]" calcd. for [C1sH13FsNO]: 360.0799; found 360.0810.

X

—

N~ “CF,
CF,

3d-5, 4-(heptyloxy)-2,8-bis(trifluoromethyl)quinoline, viscous liquid, yield,
54.8%; 'H NMR (400 MHz, DMSO-dg) & 8.46 (d, J = 8.4 Hz, 1H), 8.27 (d, J = 7.4 Hz,
1H), 7.81 (t, J = 7.9 Hz, 1H), 7.52 (s, 1H), 4.38 (t, J = 6.5 Hz, 2H), 1.87 (p, J = 6.8 Hz,
2H), 1.54 — 1.44 (m, 2H), 1.28 — 1.24 (m, 4H), 0.84 (d, J = 6.0 Hz, 3H).3C NMR (100
MHz, DMSO-ds) 6 163.73, 149.16 (g, J = 34.3 Hz), 143.96, 130.33 (g, J = 5.3 Hz),
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127.33, 127.16, 126.77 (d, J = 29.7 Hz), 122.88 (d, J = 17.3 Hz) 122.29, 120.23, 99.14,
70.22, 31.65, 28.80, 28.58, 25.82, 22.43, 14.28. ESI-HRMS: m/z [M+Na]* calcd. for

[C18H19FsNO]: 402.1269; found 402.1275.
O/\/

X
—
N~ "CF;
CF;
3d-6, 4-(allyloxy)-2,8-bis(trifluoromethyl)quinoline, white solid, yield, 57.9 %,
m.p., 58.3~58.7 °C; *H NMR (400 MHz, DMSO-ds) & 8.54 (d, J = 8.3 Hz, 1H), 8.31 (d,
J=7.3Hz, 1H), 7.85 (t, J =7.9 Hz, 1H), 7.57 (s, 1H), 6.19 (ddt, J = 17.3, 10.5, 5.2 Hz,
1H), 5.57 (dg, J = 17.3, 1.7 Hz, 1H), 5.41 (dqg, J = 10.6, 1.5 Hz, 1H), 5.05 (dt, J = 5.3,
1.6 Hz, 2H). 3C NMR (100 MHz, DMSO-ds) & 163.27, 149.05 (q, J = 34.4 Hz), 144.04,
132.40, 130.50 (g, J = 5.4 Hz), 127.54, 126.76 (d, J = 29.5 HZz), 122.89 (d, J = 15.0 HZz)
122.33, 120.22, 119.15, 99.69, 70.49. ESI-HRMS: m/z [M+Na]* calcd. for
[C14HoFsNO]: 344.0486; found 344.0495.
O/\/\Cl

X

—
N~ CF,

CF;
3d-7, 4-(3-chloropropoxy)-2,8-bis(trifluoromethyl)quinoline, white solid, yield,
47.9%, m.p., 94.6~96.6 °C; *H NMR (400 MHz, DMSO-ds) & 8.59 (d, J = 8.3 Hz, 1H),
8.32 (d, J = 7.3 Hz, 1H), 7.85 (t, J = 7.9 Hz, 1H), 7.61 (s, 1H), 4.56 (t, J = 5.9 Hz, 2H),
3.93 (t, J = 6.4 Hz, 2H), 2.38 (p, J = 6.2 Hz, 2H). *C NMR (100 MHz, DMSO-ds) &
163.57, 149.17 (q, J = 34.4 Hz), 143.97, 130.51 (q, J = 5.4 Hz), 127.49, 126.71 (d, J =
29.5 Hz), 122.90 (d, J = 14.4 Hz), 122.28, 120.23, 99.34, 67.24, 42.29, 31.69. ESI-

HRMS: m/z [M+Na]" calcd. for [C14H10CIFsNO]: 380.0253; found 380.0258.

A N=N

N~ CF,
CF,

3d-8, 4-(3-(1H-1,2,3-triazol-1-yl)propoxy)-2,8-bis(trifluoromethyl)quinoline,
white solid, yield, 45.9 %, m.p., 105.9~106.5 °C ; 'H NMR (400 MHz, DMSO-ds) §
8.49 (d, J = 8.3 Hz, 1H), 8.32 (d, J = 7.3 Hz, 1H), 8.22 (s, 1H), 7.86 (t, J = 7.9 Hz, 1H),
7.74 (s, 1H), 7.55 (s, 1H), 4.70 (t, J = 6.8 Hz, 2H), 4.46 (t, J = 5.8 Hz, 2H), 2.51 (d, J =

2.0 Hz, 2H).3C NMR (100 MHz, DMSO-ds) § 163.55, 149.12 (q, J = 34.4 Hz), 143.96,
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133.81, 130.55 (q, J = 5.4 Hz), 127.59, 127.40, 126.68 (d, J = 29.1 Hz), 125.43, 122.90
(d, J = 12.7 Hz), 122.26, 120.22, 99.27, 67.50, 46.85, 29.49. ESI-HRMS: m/z [M+Na]*

calcd. for [C16H12FsN4O]: 413.0813; found 413.0818.
O/\/\N/\\N
N N=/

7

N~ CF,
CFs

3d-9, 4-(3-(1H-1,2,4-triazol-1-yl)propoxy)-2,8-bis(trifluoromethyl)quinoline,
white solid, yield, 42.9 %, m.p., 103.0~103.9 °C; 'H NMR (400 MHz, DMSO-dg) &
8.58 (s, 1H), 8.50 (d, J = 8.3 Hz, 1H), 8.32 (d, J = 7.3 Hz, 1H), 8.00 (s, 1H), 7.85 (t, J
= 7.9 Hz, 1H), 7.55 (s, 1H), 4.48 (dt, J = 15.0, 6.3 Hz, 4H), 2.48 — 2.42 (m, 2H). 3C
NMR (100 MHz, DMSO-dg) 6 163.58, 152.00, 149.13 (g, J = 34.4 Hz), 144.70, 143.95,
130.51 (g, J =5.4 Hz), 127.57, 127.39, 126.69 (d, J = 29.4 Hz), 122.90 (d, J = 13.9 Hz),
122.28, 120.23, 99.27, 67.57, 46.22, 29.04. ESI-HRMS: m/z [M+Na]" calcd. for

[C16H12FeN4O]: 413.0813; found 413.0818.
O/\/\N/\

N, O

7

N~ CF,
CF,

3d-10, 4-(3-((2,8-bis(trifluoromethyl)quinolin-4-yl)oxy)propyl)morpholine,
white solid, yield, 51.5 %, m.p., 90.1~91.9 °C; 'H NMR (400 MHz, DMSO-ds) & 8.52
(d, J =8.4 Hz, 1H), 8.30 (d, J = 7.3 Hz, 1H), 7.84 (t, J = 7.9 Hz, 1H), 7.55 (s, 1H), 4.48
(t, J=6.2 Hz, 2H), 3.57 (t, J = 4.5 Hz, 4H), 2.57 — 2,51 (m, 2H), 2.40 (t, J = 4.6 Hz,
4H), 2.06 (p, J = 6.6 Hz, 2H). *C NMR (100 MHz, DMSO-ds) & 163.81, 149.15 (q, J
= 34.4 Hz), 143.98, 130.44 (q, J = 5.4 Hz), 127.43, 127.35, 126.73 (d, J = 29.3 Hz),
122.91 (d, J = 16.3 Hz), 122.35, 120.25, 99.22, 68.60, 66.64(2C), 55.07, 53.81(2C),
25.83. ESI-HRMS: m/z [M+Na]" calcd. for [C1gH18FsN202]: 431.1170; found 431.1178.

X
—
N~ “CFj
CF;
3d-11, 4-(3-(piperidin-1-yl)propoxy)-2,8-bis(trifluoromethyl)quinoline, white
solid, yield, 52.4 %, m.p., 68.0~69.6 °C; *H NMR (400 MHz, DMSO-dg) § 8.52 (d, J =

8.2 Hz, 1H), 8.31 (d, J = 7.1 Hz, 1H), 7.85 (t, J = 7.9 Hz, 1H), 7.55 (d, J = 3.7 Hz, 1H),

4.46 (t, J = 6.1 Hz, 2H), 2.47 (t, J = 7.2 Hz, 2H), 2.34 (s, 4H), 2.04 (p, J = 6.7 Hz, 2H),
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1.48 (p, J = 5.5 Hz, 4H), 1.37 (d, J = 7.0 Hz, 2H). 3C NMR (100 MHz, DMSO-ds) &
163.84, 149.00 (q, J = 34.4 Hz), 143.99, 130.45 (q, J = 5.4 Hz), 129.11, 127.44, 127.34,
126.74 (d, J = 29.2 Hz), 122.91 (d, J = 15.5 Hz), 122.36, 120.25, 99.22, 68.77, 55.36,
54.56(2C), 26.25, 26.04(2C), 24.57. ESI-HRMS: m/z [M+Na]" calcd. for
[C19H20FsN20]: 429.1378; found 429.1382.

NN
X
—
N~ “CF;
CF3
3e-1, 2,8-bis(trifluoromethyl)quinolin-4-yl propyl carbonate, white solid, yield,
84.9 %, m.p., 45.4~47.3 °C;*H NMR (400 MHz, DMSO-ds) & 8.50 (d, J = 8.2 Hz, 1H),
8.45 (d, J = 7.3 Hz, 1H), 8.34 (s, 1H), 8.00 (t, J = 7.9 Hz, 1H), 4.33 (t, J = 6.6 Hz, 2H),
1.78 (h, J = 7.1 Hz, 2H), 1.00 (t, J = 7.4 Hz, 3H). 3C NMR (100 MHz, DMSO-ds) &
156.58, 151.59, 148.43 (q, J = 34.4 Hz), 144.58, 131.36 (g, J = 5.0 Hz), 129.32, 127.11
(d, J=30.0 Hz), 127.05, 123.42, 122.59 (d, J = 2.7 Hz), 119.87, 110.87, 71.81, 21.80,
10.49. ESI-HRMS: m/z [M+Na]" calcd. for [C15H11FsNO3]: 390.0541; found 390.0548.

0O
O)J\O)\

7

N~ CF,
CFs

3e-2, 2,8-bis(trifluoromethyl)quinolin-4-yl isopropyl carbonate, white solid, yield,
86.9 %, m.p., 54.6~56.6 °C; 'H NMR (400 MHz, DMSO-dg) & 8.46 (t, J = 7.7 Hz, 2H),
8.34 (s, 1H), 8.00 (t, J = 7.9 Hz, 1H), 5.02 (h, J = 6.2 Hz, 1H), 1.41 (d, J = 6.3 Hz, 6H).
13C NMR (100 MHz, DMSO-ds) & 156.56, 150.97, 148.45 (q, J = 34.4 Hz), 144.57,
131.34 (q, J =5.0 Hz), 129.33, 127.02, 126.29 (d, J = 198.3 Hz),123.42, 122.60 (d, J =
3.0 Hz), 119.88, 110.81, 75.34, 21.79(2C). ESI-HRMS: m/z [M+Na]* calcd. for
[C15H11F6NO3]: 390.0541; found 390.0548.

o)J\o/\(

X
~
N~ CF,
CF,
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3e-3, 2,8-bis(trifluoromethyl)quinolin-4-yl isobutyl carbonate, white solid, yield,
89.8%, m.p., 51.1~52.9 °C; 'H NMR (400 MHz, DMSO-ds) & 8.46 (dd, J = 17.3, 7.9
Hz, 2H), 8.34 (s, 1H), 7.99 (t, J = 7.9 Hz, 1H), 4.15 (d, J = 6.6 Hz, 2H), 2.06 (hept, J =
6.7 Hz, 1H), 0.99 (d, J = 6.7 Hz, 6H). 1*C NMR (100 MHz, DMSO-dg) § 156.57, 151.59,
148.45 (q, J = 34.4 Hz), 144.58, 131.37 (q, J = 5.0 Hz), 129.34, 127.12 (d, J = 29.6 Hz),
127.03, 123.43, 122.59 (d, J = 2.4 Hz), 119.86, 110.92, 75.91, 27.66, 19.05(2C). ESI-

HRMS: m/z [M+Na]" calcd. for [C16H13FsNO3]: 404.0697; found 404.0708.
o
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—
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3e-4, 2,8-bis(trifluoromethyl)quinolin-4-yl butyl carbonate, white solid, yield,
82.6 %, m.p., 50.1~51.6 °C; *H NMR (400 MHz, DMSO-ds) & 8.45 (dd, J = 17.3, 7.9
Hz, 2H), 8.32 (s, 1H), 7.98 (t, J = 7.9 Hz, 1H), 4.36 (t, J = 6.6 Hz, 2H), 1.73 (p, J = 6.6
Hz, 2H), 1.43 (h, J = 7.4 Hz, 2H), 0.94 (t, = 7.4 Hz, 3H).. *C NMR (100 MHz, DMSO-
de) 8 156.56, 151.56, 148.26 (q, J = 34.4 Hz), 144.57, 131.32 (q, J = 5.4 Hz), 129.29,
127.27,127.01,126.27 (d, J = 199.5 Hz), 123.39, 122.58 (d, J = 3.3 Hz), 119.86, 110.81,
70.12, 30.33, 18.85, 13.93. ESI-HRMS: m/z [M+Na]* calcd. for [CisH13FsNOs]:

404.0697; found 404.0708.
p L0
O)J\O
N

—

N~ “CF,
CF;

3e-5, 2,8-bis(trifluoromethyl)quinolin-4-yl cyclopentyl carbonate, white solid,
yield, 80.7%, m.p., 58.7~67.6 °C;*H NMR (400 MHz, DMSO-ds) & 8.46 (dd, J = 12.5,
7.9 Hz, 2H), 8.35 (s, 1H), 7.99 (t, J = 7.9 Hz, 1H), 5.26 (p, J = 4.2 Hz, 1H), 2.00 — 1.88
(m, 4H), 1.77 — 1.71 (m, 2H), 1.65 (dd, J = 9.4, 5.1 Hz, 2H). *C NMR (100 MHz,
DMSO-ds) & 156.61, 151.15, 148.23 (g, J = 34.4 Hz), 144.57, 131.32 (g, J = 5.4 Hz),
129.32,127.10, 126.28 (d, J = 195.5 Hz), 123.45, 122.61 (d, J = 2.5 Hz), 119.89, 110.93,
84.02, 32.51, 32.32, 23.68, 23.48. ESI-HRMS: m/z [M+Na]"* calcd. for [C17H13FsNO3]:
416.0697; found 416.0704.
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3f-1, 2,8-bis(trifluoromethyl)quinolin-4-yl acetate, white solid, yield, 85.0%, m.p.,
130.6~133.3 °C; 'H NMR (400 MHz, Chloroform-d) & 8.54 (d, J = 8.2 Hz, 1H), 7.97
(d, J=17.5Hz, 1H), 7.47 (t, J=7.8 Hz, 1H), 6.65 (d, J= 1.9 Hz, 1H), 1.59 (s, 3H). *C
NMR (100 MHz, DMSO-ds) 6 172.46, 148.64, 145.98 (q, J = 148.7 Hz), 142.82, 131.33
(q,J=5.9Hz), 129.74, 129.51, 129.05, 127.70, 121.78 (d, J=157.2 Hz), 115.73, 99.99,
21.51. ESI-HRMS: m/z [M+Na]* calcd. for [C13H7FsNO-]: 346.0279; found 346.0286.

0O
A
X
—
N~ “CF,
CF,

3£-2, 2,8-bis(trifluoromethyl)quinolin-4-yl propionate, white solid, yield, 83.3 %,
m.p., 129.4~131.4 °C; '"H NMR (400 MHz, Chloroform-d) § 8.15 (dd, J = 14.6, 7.9 Hz,
2H), 7.74 (s, 1H), 7.67 (s, 1H), 2.77 (q, J = 7.5 Hz, 2H), 1.32 (t, J = 7.6 Hz, 3H). 13C
NMR (100 MHz, Chloroform-d) 6 171.04, 155.57, 149.24 (q,J=34.6, 33.3 Hz), 145.20,
129.63 (q,J= 5.4 Hz), 128.98 (d, J=30.5 Hz), 127.39, 125.65, 123.37, 122.10 (d, J =
22.8 Hz), 119.48,109.97 (d, J= 2.4 Hz), 27.89, 8.89. ESI-HRMS: m/z [M+Na]" calcd.
for [C14HoFsNO-]: 360.0435; found 3360.0442.

0]
O)k(
X
~
N~ > CF,
CF,

31-3, 2,8-bis(trifluoromethyl)quinolin-4-yl isobutyrate, white solid, yield, 82.8 %,
m.p., 50.9~54.8 °C; 'H NMR (400 MHz, Chloroform-d) § 8.21 (t, J = 8.2 Hz, 2H), 7.78
(s, 1H), 7.75 (t, J = 8.4 Hz, 1H), 1.47 (d, J = 7.0 Hz, 6H). '3*C NMR (100 MHz,
Chloroform-d) 6 173.65, 155.74, 149.23 (q, J = 35.9 Hz), 145.20, 129.61 (q, J=5.4
Hz), 129.01 (d, J=30.6 Hz), 127.42, 125.55, 123.51, 122.10 (d, J = 23.6 Hz), 119.48,
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110.00 (d, J = 2.2 Hz), 34.61, 18.87 (2C). ESI-HRMS: m/z [M+Na]* calcd. for
[C15H11FeNO2]: 374.0592; found 374.0598.
O
NN
X
N” > CF,
CF,
3f-4, 2,8-bis(trifluoromethyl)quinolin-4-yl butyrate, white solid, yield, 84.6 %,
m.p., 132.7~134.4 °C; '"H NMR (400 MHz, Chloroform-d) § 8.15 (dd, J=13.7, 7.9 Hz,
2H), 7.73 (s, 1H), 7.68 (t, /= 7.9 Hz, 1H), 2.71 (t, /= 7.4 Hz, 2H), 1.84 (h, /= 7.4 Hz,
2H), 1.06 (t, J = 7.4 Hz, 3H). >*C NMR (100 MHz, Chloroform-d) & 170.19, 155.57,
149.23 (q,J=35.9 Hz), 145.22,129.62 (q, J = 5.5 Hz), 129.00 (d, /= 30.5 Hz), 127.39,
125.65, 123.40, 122.10 (d, J = 23.0 Hz), 119.47, 109.99 (d, J = 2.4 Hz), 36.24, 18.32,
13.62. ESI-HRMS: m/z [M+Na]" calcd. for [C15sH11FsNO2]: 374.0592; found 374.0598.
0]
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31-5, 2,8-bis(trifluoromethyl)quinolin-4-yl pentanoate, white solid, yield, 88.4 %,
m.p., 50.0~50.7 °C; '"H NMR (400 MHz, Chloroform-d) § 8.15 (dd, J = 12.4, 8.0 Hz,
2H), 7.72 (s, 1H), 7.68 (t, J= 7.9 Hz, 1H), 2.73 (t, /= 7.5 Hz, 2H), 1.79 (p, J = 7.6 Hz,
2H), 1.50 — 1.40 (m, 2H), 0.96 (t, J = 7.3 Hz, 3H). '*C NMR (100 MHz, Chloroform-
d) & 170.19, 155.57, 149.24 (q, J = 35.2, 34.6 Hz), 145.21, 129.62 (q, J = 5.2 Hz),
128.99 (d,J=30.7 Hz), 127.39, 125.65, 123.40, 122.10 (d, J=22.9 Hz), 119.47, 109.98
(d, J = 2.3 Hz), 36.24, 26.78, 18.32, 13.62. ESI-HRMS: m/z [M+Na]* calcd. for
[C16H13FsNO2]: 388.0748; found 388.0754.

PN
0
AN
~
N~ CF,

CF3

3f-6, 2,8-bis(trifluoromethyl)quinolin-4-yl 3-methylbutanoate, white solid, yield,
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89.0 %, m.p.50.0~50.3°C; '"H NMR (400 MHz, Chloroform-d) § 8.15 (dd, J = 14.8, 7.9
Hz, 2H), 7.72 (s, 1H), 7.67 (t, J = 7.9 Hz, 1H), 2.60 (d, J = 7.1 Hz, 2H), 2.28 (dt, J =
13.6, 6.8 Hz, 1H), 1.07 (d, J = 6.6 Hz, 6H). 3*C NMR (100 MHz, Chloroform-d) &
169.57, 155.55, 149.42 (q, J = 35.2, 34.6 Hz), 145.24, 129.62 (q, J = 5.4 Hz), 129.04(d,
J=130.6 Hz), 127.40, 125.64, 123.41, 122.09 (d, J = 23.4 Hz), 119.47, 109.98, 43.30,
25.84, 22.42 (2C). ESI-HRMS: m/z [M+Na]* calcd. for [C16H13FsNO2]: 388.0748;
found 388.0754.
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3£-7, 2,8-bis(trifluoromethyl)quinolin-4-yl hexanoate, white solid, yield, 86.5 %,
m.p., 50.1~50.5 °C; 'H NMR (400 MHz, Chloroform-d) & 8.15 (dd, J = 13.0, 7.9 Hz,
2H), 7.73 (s, 1H), 7.67 (t, J = 7.9 Hz, 1H), 2.72 (t, J = 7.5 Hz, 2H), 1.80 (p, J = 7.4 Hz,
2H), 1.47 — 1.29 (m, 4H), 0.90 (t, ] = 6.9 Hz, 3H). '3C NMR (100 MHz, Chloroform-d)
0 170.36, 155.58, 149.24 (q, J = 35.4 Hz), 145.22, 129.61 (q, J = 5.3 Hz), 129.01 (d, J
= 30.7 Hz), 127.38, 125.65, 123.40, 122.10 (d, J = 22.9 Hz), 119.47, 110.00, 34.39,
31.21, 24.44, 22.29, 13.87. ESI-HRMS: m/z [M+Na]" calcd. for [Ci7H1sFsNO2]:

402.0905; found 402.0912.
0
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CF,

31-8, 2,8-bis(trifluoromethyl)quinolin-4-yl benzoate, white solid, yield, 80.3 %,
m.p., 131.6~132.5 °C; 1H NMR (400 MHz, Chloroform-d) 6 8.24 (d, J = 7.5 Hz, 2H),
8.14 (d, J = 7.3 Hz, 1H), 8.12 — 8.00 (m, 1H), 7.83 (s, 1H), 7.68 (td, ] = 7.8, 4.7 Hz,
2H), 7.54 (t, ] = 7.7 Hz, 2H). 3C NMR (100 MHz, Chloroform-d) § 171.80, 163.45,
155.97, 149.32 (q, J = 35.9 Hz), 145.30, 134.87, 133.79, 130.53, 130.19, 129.73 (q, J
= 5.4 Hz), 129.11, 128.49, 127.56, 125.78, 123.72, 122.12 (d, J = 23.7 Hz), 119.50,
110.44. ESI-HRMS: m/z [M+Na]+ calcd. for [C18HIF6NO2]: 408.0435; found
408.0442.
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3f-9, 2,8-bis(trifluoromethyl)quinolin-4-yl 2-chloroacetate, white solid, yield,
72.3 %, m.p., 88.2~89.4 °C; 'H NMR (400 MHz, Chloroform-d) & 177.83 , 162.56 ,
145.22 , 138.66 (q, J = 36.1 Hz), 135.46, 131.74 (q, J=4.9 Hz), 131.25,127.97 (d, J
=241.4 Hz), 125.30, 124.46 , 122.24 (d, J = 19.2 Hz), 109.16, 101.53. ESI-HRMS:
m/z [M+Na]" caled. for [C13H¢CIF¢NO2]: 379.9889; found 379.9896.

A~
N
=
N~ “CF,
CF;
3f-10, 2,8-bis(trifluoromethyl)quinolin-4-yl 3-chloropropanoate, white solid,
yield, 82.7 %, m.p., 74.1~76.8 °C; 'H NMR (400 MHz, Chloroform-d) & 8.21 (d, J =
8.6 Hz, 1H), 8.15 (d,J=7.3 Hz, 1H), 7.76 — 7.67 (m, 2H), 3.91 (t, /= 6.3 Hz, 2H), 3.22
(t,J= 6.3 Hz, 2H). 3*C NMR (100 MHz, Chloroform-d) & 167.27, 155.27, 149.23 (q, J
=34.6 Hz), 145.26, 135.33, 129.81 (q, J = 5.4 Hz), 129.05 (d, J = 30.9 Hz), 127.70 ,

125.67, 122.03 (d, J = 20.1 Hz), 119.39, 110.14, 38.44, 37.80. ESI-HRMS: m/z
[M+Na]" calcd. for [C14HsCIFsNO2]: 394.0045; found 94.0053.

A

N Cl
=
N~ “CF,
CF3
3f-11, 2,8-bis(trifluoromethyl)quinolin-4-yl 2-chloropropanoate, white solid,
yield, 34.7%, m.p., 127.9~130.8 °C; '"H NMR (400 MHz, Chloroform-d) § 8.61 (d, J =
8.1 Hz, 1H), 8.03 (d, /J=7.6 Hz, 1H), 7.53 (t,J= 7.8 Hz, 1H), 6.71 (d, /= 1.8 Hz, 1H),
4.87 — 4.74 (m, 1H), 2.06 (d, J = 6.9 Hz, 3H). '>*C NMR (100 MHz, Chloroform-d) &
178.00, 162.59, 154.71, 149.49 (q, J = 34.6 Hz), 135.46, 131.81 , 131.24, 129.22 (q,
J=5.4Hz), 126.77 (d, J= 7.4 Hz), 125.15 (d, J=17.0 Hz), 109.13 , 101.49 , 50.51 ,
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29.70 . ESI-HRMS: m/z [M+Na]" caled. for [Ci4sHsCIF¢NO2]: 394.0045; found

394.0053.
O
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N~ > CF,
CFs
3t-12, 2,8-bis(trifluoromethyl)quinolin-4-yl 2-bromopropanoate, white solid,

yield, 45.6 %, m.p., 50.9~54.8 °C; '"H NMR (400 MHz, Chloroform-d) § 8.60 (d, J =
8.1 Hz, 1H), 8.02 (d,J=7.5 Hz, 1H), 7.52 (t, J= 7.9 Hz, 1H), 6.70 (s, 1H), 4.87 — 4.74
(m, 1H), 2.06 (d, J = 6.9 Hz, 3H). ESI-HRMS: m/z [M+Na]" caled. for [C14HsBrFsNO:]:
437.9504; found 437.9518.

OMC'
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=

N~ CF,
CF;

3£-13, 2,8-bis(trifluoromethyl)quinolin-4-yl 4-chlorobutanoate, white solid, yield,
68.3 %, m.p., 52.8~53.3 °C; 'H NMR (400 MHz, Chloroform-d) & 8.23 (dd, J = 14.2,
7.8 Hz, 2H), 7.81 (s, 1H), 7.76 (t, J= 7.9 Hz, 1H), 3.74 (t, J = 6.1 Hz, 2H), 3.04 (t, J =
7.2 Hz, 2H), 2.32 (p, J = 7.0 Hz, 2H) *C NMR (100 MHz, Chloroform-d) § 169.52,
155.32, 149.22 (q, J = 37.0, 36.3 Hz), 145.23, 129.72 (q, J = 5.4 Hz), 129.03 (d, J =
30.7Hz), 127.55, 125.58, 123.24, 122.06 (d, J=22.2 Hz), 119.44, 109.95, 43.62, 31.30,
27.13. ESI-HRMS: m/z [M+Na]" caled. for [CisHoCIFeNO2]: 408.0202; found
408.0214.
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CF3
3t-14, 2,8-bis(trifluoromethyl)quinolin-4-yl 5-chloropentanoate, white solid, yield,
70.4 %, m.p., 50.9~54.8 °C; 'H NMR (400 MHz, Chloroform-d) § 8.26 — 8.18 (m, 2H),
7.80 (s, 1H), 7.75 (t, J= 7.9 Hz, 1H), 3.65 (t, J = 6.0 Hz, 2H), 2.86 (t, /= 7.1 Hz, 2H),

2.16 — 1.86 (m, 4H). 3C NMR (100 MHz, Chloroform-d) & 169.79, 155.41, 149.22 (q,
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J=35.9 Hz), 145.22, 129.69 (q, J = 5.4 Hz), 129.01 (d, J = 30.8 Hz), 127.50, 125.58,
123.28,122.08 (d, J=22.5 Hz), 119.45, 109.96, 44.24, 33.57, 31.60, 22.03. ESI-HRMS:
m/z [M+Na]" calcd. for [C16H12CIFgNO2]: 422.0358; found 422.0364.
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X
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3f-15, 2,8-bis(trifluoromethyl)quinolin-4-yl  3-chloro-2,2-dimethylpropanoate,
white solid, yield, 75.3 %, m.p., 57.8~59.6 <C; *H NMR (400 MHz, Chloroform-d) &
8.28 (d,J=8.5Hz, 1H), 8.21 (d, J=7.3 Hz, 1H), 7.77 (d, J = 7.9 Hz, 1H), 7.70 (s, 1H),
3.86 (s, 2H), 1.60 (s, 6H). *C NMR (100 MHz, Chloroform-d) & 172.02, 155.81, 149.20
(q,J=36.1Hz), 145.27,129.75 (q,J=5.4 Hz), 129.05 (d,/=30.8 Hz), 127.66, 125.66 ,
123.63, 122.05 (d, J=20.6 Hz), 119.42, 110.27, 51.42, 46.11, 23.44 (2C). ESI-HRMS:
m/z [M+Na]" calcd. for [C16H12CIF¢NO2]: 422.0358; found 422.0364.
O
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3f-16, 2,8-bis(trifluoromethyl)quinolin-4-yl pivalate, white solid, yield, 78.4 %,
m.p., 50.7~52.0 <T; *H NMR (400 MHz, Chloroform-d) & 8.21 (s, 1H), 8.19 (s, 1H),
7.78—-7.71(m, 2H), 1.51 (s, 9H). *C NMR (100 MHz, Chloroform-d) § 175.16, 156.01,
159.25 (q,J=36.1 Hz), 145.21, 129.59 (q,J= 5.2 Hz), 129.07 (d, /= 30.9 Hz), 127.44,
125.48,123.68, 122.10 (d, J=24.2 Hz), 119.48, 110.06, 39.97,27.12 (3C). ESI-HRMS:
m/z [M+Na]" calcd. for [C16H13FsNO2]: 388.0748; found 388.0756.
O
O)H(
A
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3f-17, 2,8-bis(trifluoromethyl)quinolin-4-yl methacrylate, white solid, vyield,
82.4 %, m.p., 67.1~68.6 <T; 'H NMR (400 MHz, Chloroform-d) § 8.22 (dd, ] = 11.6,
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7.9 Hz, 2H), 7.82 (s, 1H), 7.75 (t, J = 7.9 Hz, 1H), 6.57 (s, 1H), 6.09 — 5.92 (m, 1H),
2.18 (t, J = 1.3 Hz, 3H). ESI-HRMS: m/z [M+Na]" calcd. for [C1sHoF¢NO2]: 372.0435;
found 372.0442.
0]
O%
X
N7 CF;
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3f-18, 2,8-bis(trifluoromethyl)quinolin-4-yl cyclopropane carboxylate, white
solid, yield, 75.4 %, m.p., 50.7~52.0 <C; *H NMR (400 MHz, Chloroform-d) & 8.20 (d,
J =85 Hz, 1H), 8.13 (d, J = 7.3 Hz, 1H), 7.72 (s, 1H), 7.68 (t, J = 7.9 Hz, 1H), 1.99
(ddd, J = 12.6, 7.9, 4.6 Hz, 1H), 1.30 — 1.22 (m, 2H), 1.23 — 1.09 (m, 2H). 13C NMR
(100 MHz, Chloroform-d) 6 175.16, 156.01, 159.25 (q, J = 36.1 Hz), 145.21, 129.59
(q, J = 5.2 Hz), 129.07 (d, J = 30.9 Hz), 127.44, 125.50, 123.68, 122.10 (d, J = 24.2
Hz), 119.48, 110.04, 12.28, 826 (2C). ESI-HRMS: m/z [M+Na]" caled. for
[CisHoFsNO2]: 372.0435; found 372.0442.
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3f-19, 2,8-bis(trifluoromethyl)quinolin-4-yl cyclobutene carboxylate, white solid,
yield, 73.3 %, m.p., 90.8~91.3 <C; 'H NMR (400 MHz, Chloroform-d) & 8.21 (dd, J =
7.7,5.4 Hz, 2H), 7.80 (s, 1H), 7.74 (t, J = 7.9 Hz, 1H), 3.62 (p, J = 8.5 Hz, 1H), 2.66 —
2.37 (m, 4H), 2.26 — 2.00 (m, 2H). *C NMR (100 MHz, Chloroform-d) & 171.98,
155.68, 149.24 (q,J=35.6 Hz), 145.20, 129.60 (q, /= 5.4 Hz), 128.99 (d, /= 30.8 Hz),
127.37, 125.59, 123.48, 122.11 (d, J = 23.7 Hz), 119.49, 109.98, 38.14, 25.42 (20),
18.53 . ESI-HRMS: m/z [M+Na]" calcd. for [C16H11FsNO2]: 386.0592; found 386.0604.
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3f-20, 2,8-bis(trifluoromethyl)quinolin-4-yl cyclopentane carboxylate, white solid,
yield, 68.5 %, m.p., 55.7~56.6 <T; *H NMR (400 MHz, Chloroform-d) § 8.22 (dd, J =
13.5, 7.9 Hz, 2H), 7.78 (s, 1H), 7.74 (t, J= 7.9 Hz, 1H), 3.22 (p, J = 8.0 Hz, 1H), 2.24
—2.04 (m, 4H), 1.92 — 1.70 (m, 4H). 3C NMR (100 MHz, Chloroform-d) & 173.33 ,
155.77 , 149.23 (q, J = 35.5 Hz), 145.20 , 129.59 (q, J = 5.4 Hz), 128.99 (d, J = 30.8
Hz), 127.37,125.63 ,123.51 , 122.11 (d, J=23.6 Hz), 119.49 , 110.00 , 44.07 , 30.18
(20), 25.90 (2C). ESI-HRMS: m/z [M+Na]" calcd. for [Ci7Hi3FsNO2]: 400.0748;
found 400.0756.
O
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3f-21, 2,8-bis(trifluoromethyl)quinolin-4-yl cyclohexane carboxylate, white solid,
yield, 76.5 %, m.p., 51.3~52.2 C; *H NMR (400 MHz, Chloroform-d) & 8.18 — 8.10
(m, 2H), 7.69 (s, 1H), 7.66 (d, J = 7.9 Hz, 1H), 2.72 (tt, J = 11.3, 3.7 Hz, 1H), 2.20 —
2.07 (m, 2H), 1.87 - 1.81 (m, 2H), 1.76 — 1.54 (m, 3H), 1.45 - 1.13 (m, 3H). °C NMR
(100 MHz, Chloroform-d) & 172.57, 155.79, 149.24 (q, J = 35.9 Hz), 145.22, 129.59
(q, J=5.4 Hz), 128.87, 127.37, 125.62, 123.56, 122.22, 119.48, 110.07, 43.50, 28.98
(2C), 25.55,25.27 (2C). ESI-HRMS: m/z [M+Na]" calcd. for [C17H13F¢NO2]: 400.0748;

found 400.0756.
0]
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3f-22, 2,8-bis(trifluoromethyl)quinolin-4-yl morpholine-4-carboxylate, Wwhite

solid, yield, 67.8 %, m.p., 166.3~168.0 °C; *H NMR (400 MHz, DMSO-ds) 5 8.52 (d,

J=8.4Hz, 1H), 8.42 (d, J = 7.3 Hz, 1H), 8.17 (5, 1H), 7.97 (t, J = 7.9 Hz, 1H), 3.86 —
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3.77 (m, 4H), 3.76 — 3.71 (m, 2H), 3.53 (t, J = 4.9 Hz, 2H). *C NMR (100 MHz,
DMSO-de) 6 157.31, 151.32, 148.29 (q, J = 35.9 Hz), 144.54 , 131.13 (q, J = 5.7 Hz),
128.85, 127.51,127.04 (d, J=29.9 Hz), 124.05, 122.68 (d, J = 6.4 Hz), 119.97, 110.66,
66.11 (2C), 45.40, 44.64. ESI-HRMS: m/z [M+Na]" calcd. for [CisHi2FsN20s]:
417.0650; found 417.0612.

CF3

3f-23, 2,8-bis(trifluoromethyl)quinolin-4-yl 2-morpholinoacetate, viscous liquid,
yield, 46.7 %; 'H NMR (400 MHz, Chloroform-d) & 8.52 (d, J = 8.7 Hz, 1H), 8.07 (d,
J=7.2Hz, 1H), 7.56 (t, J = 7.8 Hz, 1H), 6.85 (s, 1H), 3.85 — 3.73 (m, 4H), 3.10 — 2.85
(m, 4H), 1.26 (s, 1H). *C NMR (100 MHz, DMSO-ds) & 156.62 , 152.63 , 146.60 (q, J
= 35.9 Hz), 141.05, 129.91 (q, J = 4.7 Hz), 128.46, 125.17, 124.64, 124.45 (d, J = 9.7
Hz), 123.50, 122.36 (d, J=19.6 Hz), 103.82, 67.43 (2C), 45.84 (2C), 29.70. ESI-HRMS:
m/z [M+Na]" caled. for [C17H14FsN203]: 431.0806; found 431.0812.
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3f-24, 2,8-bis(trifluoromethyl)quinolin-4-yl 3-morpholinopropanoate, viscous
liquid, yield, 42.6 %; *H NMR (400 MHz, DMSO-ds) & 8.51 (d, J = 8.4 Hz, 1H), 8.21
(d, J=7.3 Hz, 1H), 7.71 (t, J = 7.8 Hz, 1H), 7.13 (s, 1H), 3.60 — 3.51 (m, 6H),3.46 —
3.36 (M, 4H), 2.67 — 2.63 (m, 2H). ESI-HRMS: m/z [M+Na]" calcd. for [C1sHisFsN2Os]:
445.0963; found 445.0972.
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3f-25, 2,8-bis(trifluoromethyl)quinolin-4-yl diethylglycinate, viscous liquid, yield,
45.9 %; 'H NMR (400 MHz, DMSO-ds) & 8.43 (d, J = 8.3 Hz, 1H), 7.96 (d, J = 7.2 Hz,
1H), 7.39 (t, J = 7.7 Hz, 1H), 6.61 (s, 1H), 3.3 (s, 2H), 2.64 (m, 4H), 1.19 (m, 6H). 3C
NMR (100 MHz, DMSO-ds) & 165.35, 148.72 (q, J = 33.8 Hz), 145.02, 130.22 (q, J =
6.2, 4.8 Hz), 128.02, 126.52 (d, J = 29.2 Hz), 126.00, 124.52 (d, J = 6.6 Hz), 123.15,
120.45, 116.56, 101.69, 53.34, 49.33, 47.95, 11.43, 9.41. ESI-HRMS: m/z [M+Na]*

calcd. for [C17H16FsN202]: 394.1116; found 394.1125.
O
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3f-26, 2,8-bis(trifluoromethyl)quinolin-4-yl 3-(diethylamino)propanoate, viscous
liquid, yield, 43.5 %; *H NMR (400 MHz, DMSO-ds) § 8.50 (d, J = 8.4 Hz, 1H), 8.15
(d,J=7.3 Hz, 1H), 7.62 (t,J= 7.8 Hz, 1H), 7.00 (s, 1H), 3.64 (t, J = 6.6 Hz, 2H), 3.19
—3.03(m, 4H), 2.42 (t, J = 7.4 Hz, 2H), 1.29 — 0.89 (m, 6H). *C NMR (100 MHz,
DMSO-ds) 6172.10, 169.22, 149.00 (q, J = 35.9 Hz), 146.50, 129.18, 128.51 (q, J =
5.5 Hz), 127.71, 126.09 (d, J = 58.9 Hz), 125.51, 123.90 (d, J = 47.7 Hz), 121.99,
103.01, 48.32, 47.03, 28.09, 14.47, 13.45. ESI-HRMS: m/z [M+Na]" calcd. for
[CisH18FsN202]: 408.1272; found 408.1280.
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3f-27, 2,8-bis(trifluoromethyl)quinolin-4-yl 2-(piperidin-1-yl)acetate, viscous
liquid, yield, 46.8 %; 'H NMR (400 MHz, DMSO-ds) & 8.49 (d, J = 9.0 Hz, 1H), 8.06
(d, J=7.3 Hz, 1H), 7.51 (d, J = 8.1 Hz, 1H), 6.83 (s, 1H), 3.62 (s, 2H), 3.47 — 3.30 (m,
4H), 1.62-1.44 (m, 6H). 3C NMR (100 MHz, DMSO-de) & 168.28, 146.60 (q, J = 35.9
Hz), 141.05, 129.91 (q, J = 4.7 Hz), 128.46, 125.17, 124.64, 124.45 (d, J = 9.7 Hz),
123.50, 122.36 (d, J = 19.6 Hz), 119.56, 103.82, 67.43 (2C), 45.84 (2C), 29.70, 24.56.
ESI-HRMS: m/z [M+Na]" caled. for [Ci1sHi6FsN202]: 429.1014; found 429.1008.

31



X
—
N~ “CFs
CF;

3£-28, 2,8-bis(trifluoromethyl)quinolin-4-y1 3-(piperidin-1-yl)propanoate, viscous
liquid, yield, 36.9 %; '"H NMR (400 MHz, Chloroform-d) & 8.36 (d, J = 8.3 Hz, 1H),
7.95 (d, J=17.2 Hz, 1H), 7.45 (t, J = 7.8 Hz, 1H), 7.19 (s, 1H), 3.22 — 3.14 (m, 2H),
2.37(t,J=12.2 Hz, 2H), 1.85 - 1.56 (m, 6H), 1.38 — 1.27 (m, 2H), 0.93~0.74 (m, 2H).
13C NMR (100 MHz, DMSO-ds) § 168.23, 145.06 (q, J = 32.5 Hz), 142.78, 127.71 (q,
J=15.6 Hz), 126.78 (d, J = 29.5 Hz), 126.11, 124.26 (d, J = 13.3 Hz), 123.51, 122.81,
121.60, 119.58, 104.70, 55.91, 51.99 (2C), 28.68, 23.84 (2C), 21.96. ESI-HRMS: m/z

[M+Na]" calcd. for [C19H1sFsN202]: 443.1170; found 443.1184.

In vitro effect on mycelial growth. The effects of a, 2a, 3a, 3b, 3c, 3d, 3d and 3f
series compounds on the mycelial growth against P. zeae, R. solani, B. cinereal, F.
graminearum, M. melonis, M. oryzae, F. oxysporum f.sp .vesinfectum and S.
sclerotiorum were assessed using Poison Food Technique in solid media.! First, the
compounds were dissolved in DMSO and water containing Tween-80, then mixed with
sterile molten potato dextrose agar (PDA) to obtain final concentrations ranging from
0.1t0 100.0 ng/mL. The PDA was placed into 9 cm petri plates (20 mL) that were then
inoculated with 5 mm plugs of the tested fungi, respectively. Three replicate plates were
used per treatment, and PDA containing a corresponding concentration of DMSO in
water was used as a solvent control. After completely covered the Petri dishes of the
fungal, the mycelial growth diameters were measured and inhibition percentages
relative to the control with DMSO were calculated using the formula from Agarwal:

[(C—d)—(T—-d)]

1(%) = =% x 100

where d is diameter of the cut fungus (5 mm), | is the inhibition (%), and C and T are
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the average colony diameters of the mycelium of the control and treatment, respectively.

Protective and curative effect of 3a-3, 3e-1, 3f-1, 3f-4, 3f-14, 3f-28 and
azoxystrobin against S. sclerotiorum on leaves of rapeseed. Protective and curative
activity of 3a-3, 3e-1, 3f-1, 3f-4, 3f-14, 3f-28 and azoxystrobin against S. sclerotiorum
were determined on leaves of rapeseed.? The strain Long You 5 (code number: 9801,
provided by the Economic Crop Research Institute of Gansu Academy of Agricultural
Sciences) was chosen for infection. After excising the intact leaves from healthy
rapeseed plants, they were sterilized with 0.5% sodium hypochlorite solution for 1
minute, and then were washed three times and blotted with sterile filter paper for
removing excess water. All treatments were similar in leaf age, growth position, leaf
size. The difference between the protective activity assay and the curative activity assay
is the time of inoculation. Place the 6mm with agar disk containing mycelium carefully
at the widest center of the rapeseed leaf and avoid placing it on the main vein. For
protective activity assay, different concentrations of target compounds were sprayed
the leaves until liquid flowed on surface at 24 h before inoculation. For curative activity
assay, different concentrations of target compounds were sprayed the leaves until liquid
flowed on surface at 24 h after inoculation. Inoculated leaves were placed at 25 <C with
a 16 h photoperiod and 85% relative humidity for disease development.® After 3 days,
the average lesion diameter was determined by measuring each lesion in two
perpendicular directions. Disease control efficacy was calculated as follows:

B (%) = 2 =21 100
DCK

where Eqc is disease control efficacy, Dk is lesion diameter in the water control and D+
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is lesion diameter in the treatment. The experiment was performed twice with ten

replicates per treatment.

Reference:

1. Hou, Y.P.; Mao, X. W.; Lin, S. P.; Song, X. S.; Duan, Y. B.; Wang, J. X.; Zhou,
M. G., Activity of a novel succinate dehydrogenase inhibitor fungicide pyraziflumid
against Sclerotinia sclerotiorum. Pestic. Biochem. Phys. 2018, 145, 22-28.

2. Duan, Y.; Ge, C,; Liu, S.; Chen, C.; Zhou, M., Effect of phenylpyrrole fungicide
fludioxonil on morphological and physiological characteristics of Sclerotinia

sclerotiorum. Pestic. Biochem. Phys. 2013, 106 (1-2), 61-67.

34



Table 1. ECso of compounds 3f, azoxystrobin and chlorothalonil against S.

sclerotiorum and R. solani.

S. sclerotiorum R. solani
NO. EC
y=ax+b ECso y=ax+h *0
95% ClI (ng/m 95% ClI
R? (ng/mL) R?
L)
y=1.7488x+4.2316 y=2.1814x+2.1235
3f-1 2.75 2.04~3.70 20.83 12.81~33.88
R==0.9297 R==0.9934
y=1.0506x + 4.798
3f-2 1.56 0.73~3.30 — >50 —
R*> =0.9360
y=1.6866x+4.9818 y=1.4125x+2.971
3f-3 1.04 0.59~1.79 27.32  18.40~40.55
R*> =0.9948 R=2=0.9377
y=0.7911x-4.3415 y=0.3928x-0.7008
3f-4 0.41 0.04~3.82 18.34  14.75~22.79
R*> =0.9962 R==0.9985
y=0.8835x+4.1044 5.19~20.5
3f-5 10.32 — >50 —
R*> =0.9953 1
y=1.3223x+4.8653
3f-6 1.26 0.64~2.50 — >50 —
R* =0.9024
y=1.2563x+4.6154 y=0.6996x-1.9221
3f-7 2.02 1.15~3.57 40.10 24.20~66.43
R> =0.9554 R==0.9329
y=0.9902x+3.8133 10.30~24.
3f-8 s 15.79 — >50 -
R*> =0.9962 21
y =0.6959x-3.658 y=0.4492x-0.8274
3f-9 0.59 0.11~3.07 26.74  20.13~35.52
R* =0.9077 R==0.9612
y =2.3900x +4.9791 y=0.5373x-1.4214
3f-10 1.02 0.68~1.54 18.43 14.38~23.61
R> =0.9405 R==0.9962
y =2.039x+ 5.2705 y=2.2278x+2.3551
3f-11 0.74 0.40~1.34 15.38 12.27~19.31
R* =0.9734 R==0.9754
y=1.9877x+4.9853 y =0.9977x+3.649
3f-12 1.02 0.63~1.64 22.60 14.05~36.34
R> =0.9899 R==0.9884
y=2.2667x+4.8662 y=1.7744x+3.1096
3f-13 1.15 0.78~1.69 11.63  7.01~19.27
R*> =0.9419 R==0.9278
y = 0.94x + 5.1796
3f-14 0.64 0..20~2.08 — >50 -
R* =0.9787
y=0.8126x+4.4979 y=1.2120x+3.3172
3f-15 4.15 2.11~8.15 2446  15.53~38.52
R* =0.9722 R==0.925
y=0.833x + 4.5332
3f-16 3.63 1.84~7.18 — >50 -
R*> =0.9821
y=1.2977x+4.8696
3f-17 1.26 0.67~2.37 — >50 -
R> =0.9201
3f-18 y=1.0051x+5.1273 0.75 0.26~2.15 — >50 -
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3f-19

3f-20

3f-21
3f-22

3f-23

3f-24

3f-25

3f-26

3f-27

3f-28

Azoxystr
obin

Chloroth
alonil

R? =0.9619
y=1.6463x+4.7608
R? =0.9829
y=1.8725x+4.5162
R? =0.9893
y=0.8747x+4.9795
R*> =0.9763
y=0.9928x + 5.1315
R?=10.9804
y=0.9472x + 5.0704
R2 =0.9900
y=1.0962x +4.7211
R2 =0.9920
y=1.3761x + 5.2406
R2 =0.9963
y=1.4171x+ 4.6126
R2 =0.9944
y=1.0042x + 5.2618
R2 =0.9882
y=0.8118x-2.8309
R? =0.9543

y=1.0398x +4.7356
R*> =0.9829

1.40

1.81

1.06

>50

0.74

0.84

1.80

0.67

1.88

0.55

16.96

1.78

0.91~2.15

1.25~2.63

0.38~2.97

0.34~1.59

0.40~1.77

0.93~3.49

0.36~1.24

1.12~3.14

0.30~0.99

11.49~25.
01

1.05~3.08

y=1.3614x+2.8941
R==0.9659
y=0.6613x-1.7416
R==0.989
y=0.8090x-2.3922
R==0.9781
y=1.7134x + 3.2795
R? =0.9936
y=1.6449x + 3.0843
R?> =0.9778
y=1.6086x + 3.0409
R? =0.981
y=2.2511x + 2.8941
R? =0.9817
y=1.9461x + 3.0193
R? =0.9834
y =2.235x + 2.7088
R? =0.9849

y=0.4812x+4.9732
R? =0.9826

35.23

37.07

46.01

>50

10.10

14.61

16.52

8.62

10.42

10.60

>50

1.14

22.36~55.51

24.41~56.32

26.11~81.11

7.79~13.08

11.44~18.66

12.86~21.21

6.88~10.81

8.21~13.21

8.60~13.06

0.10~13.25
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Table 2. ECso of compounds 3f, azoxystrobin and chlorothalonil against F.

graminearum. and M. oryzae.

F. graminearum M. oryzae
NO. y=ax+b ECso y=ax+h ECso
95% ClI 95% ClI
R? pg/mL R? ug/mL
y=0.3385x-0.2587 y=3.3072x+3.0829
3f-1 28.78  16.55~50.09 3.80 2.74~5.27
R==0.9031 R==0.9754
y=1.902x+3.0605
3f-2 — >50 — 10.47 7.78~14.08
R==0.9100
y=0.5732x-1.5628 y=1.7339x+3.0715
3f-3 20.20 15.23~26.78 12.95 8.01~20.95
R=:0.9787 R==0.9044
y =0.6327x-1.6668 y=3.5519x+1.4791
3f-4 31.83 26.86~46.35 9.80 8.21~11.70
R=:0.9794 R==0.9008
y=2.0504x+3.2115
3f-5 - >50 - 7.45 5.60~9.92
R=:0.9131
y=1.7759x+2.7218
3f-6 - >50 - 19.18  11.99~30.69
R==0.9877
y=1.4349x+3.6667
3f-7 — >50 — 8.50 5.73~12.60
R=:0.9433
y=1.4873x+2.9029
3f-8 — >50 — 25.71 13.27~49.82
R=:0.8478
y=2.3641x+2.4211
3f-9 — >50 — 12.33 9.78~15.54
R==0.8844
y=1.4881x+3.0295 y=1.6607x+3.1207
3f-10 21.10 15.10~29.48 13.54 9.78~18.75
R=:0.9749 R==0.9695
y=1.2327x+3.4112 y=2.4723x+2.9076
3f-11 19.45 13.35~28.34 7.02 5.30~9.31
R==0.9529 R==0.9585
y=1.3778x+3.3412 y=1.9593x+3.1498
3f-12 16.00 11.61~22.04 8.80 6.19~12.49
R=:0.9943 R==0.9308
y=0.7422x-2.3225 y=2.4547x+2.3400
3f-13 2497 16.88~36.93 2497  16.88~36.93
R==0.9545 R==0.9903
y=0.8151x-2.5273 y=2.4833x+2.7141
3f-14 3741 22.04~63.50 8.328 6.29~11.03
R=:0.9342 R=:=0.9143
y=2.3100x+2.325
3f-15 — >50 — 14.39 9.45~21.91
R==0.9775
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3f-16

3f-17

3f-18

3f-19

3f-20

3f-21
3f-22

3f-23

3f-24

3f-25

3f-26

3f-27

3f-28

Azoxystr
obin
Chloroth

alonil

y =0.4571x-0.8570
R==0.9638

y=1.3165x+3.5882
R*> =0.9821
y=1.4139x+3.2083
R* =0.9890
y=1.9652x+2.4069
R*> =0.9867
y=1.0696x+3.7533
R*> =0.9837
y=1.6168x+3.2194
R*> =0.9786
y=1.1058x+3.8717
R*> =0.9737
y=0.5710x+4.1224
R==0.9947
y=0.4213x+5.0043
R==0.9771

>50

>50

>50

27.45

>50

>50

>50

11.81

18.50

20.87

14.64

12.63

10.48

34.43

0.98

20.71~36.13

8.86~15.75

13.88~24.67

16.67~26.13

10.24~20.93

9.78~16.31

7.22~15.21

13.09~90.56

0.05~18.64

y=1.1361x+3.4811
R==0.9911
y=2.7087x+2.1212
R==0.9936
y=1.9403x+2.9606
R==0.9521
y=1.9264x+3.0885
R==0.9804
y=1.5683x+3.4023
R==0.9886
y=1.1361x+3.4811
R==0.9911
y=0.9459x+4.2233
R*> =0.9694
y=1.0915x+3.7722
R> =0.9826
y=1.3015x + 3.837
R> =0.9827
y=0.9626x + 3.902
R*> =0.9883
y=0.9422x + 4.216
R*> =0.966
y=0.8419x+4.3268
R> =0.9870

y=0.6701x+4.6653
R==0.9747

8.78

>50

11.25

9.82

10.44

9.18

>50

6.62

13.33

7.83

13.82

6.79

6.31

>50

3.16

6.51~11.83

8.36~15.98

7.56~16.72

6.77~14.25

6.65~16.40

6.66~12.65

3.91~11.22

9.35~19.01

5.41~11.33

9.32~20.51

4.03~11.44

3.46~11.47

1.00~9.98
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Spectrums of the representative compounds
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