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1.

The Optimization of Reaction Conditions

[Pd] (10 mol%)
ligand (20 mol%)

H
N CFs . )4 oxidant (3.0 equiv) Ny CFs
SRS -
CO,Et C° base (3.0 equiv) COEt

solvent, 100 °C NH'Bu
1a 2 3a
entry [Pd] oxidant ligand base solvent Yield
(%)°

1 Pd(OAc), Cu(OAc), - K,CO; Toluene 30

2 Pd(OAc), CuCl, - K,CO; Toluene 28

3 Pd(OAc), 1,4- - K,CO;4 Toluene NR

benzoquino
ne

4 Pd(OAc), K,S,04 - K,CO; Toluene 13

5 Pd(OAc), Ag,CO; - K,CO; Toluene trace
6 Pd(OAc), Cu(OAc), - - Toluene NR
7 Pd(OAc), Cu(OAc), - DBU Toluene NR
8 Pd(OAc), Cu(OAc), - Cs,CO; Toluene 37

9 Pd(OAc), Cu(OAc), - NaOBu Toluene trace
10 Pd(OAc), Cu(OAc), - K,HPO,  Toluene NR
11 Pd(OAc), Cu(OAc), PCy; Cs,CO;4 Toluene 35
12 Pd(OAc), Cu(OAc), PPh, Cs,CO;4 Toluene 37

13 Pd(OAc), Cu(OAc), Ad,P"Bu Cs,COs Toluene 40
14 Pd(OAc), Cu(OAc), Xantphos Cs,CO;4 Toluene 35

15 Pd(OAc), Cu(OAc), 1,10-phen Cs,CO;4 Toluene 57

2



16

17

18

19

20
21
22
23
24
25
26
27
28
29
30
31
32
33¢
3404

Pd(OAc),

Pd(OAc),

Pd(OAc),

Pd(OAc),

PA(TFA),
Pd,(dba);
PdCl,(MeCN),
PACL,(PCy:),
PACI,(PhCN),
Pd(OAc),
Pd(OAc),
Pd(OAc),
Pd(OAc),
Pd(OAc),
Pd(OAc),
Pd(OAc),
Pd(OAc),
Pd(OAc),
Pd(OAc),

Cu(OAc),

Cu(OAc),

Cu(OAc),

Cu(OAc),

Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),
Cu(OAc),

3,8-dibromo-
1,10-phen
4,7-
diphenyl-
1,10-Phen
4,7-
dihydroxy-
1,10-phen
2,9-
dimethyl-
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen
1,10-phen

CS2CO3

C52C03

C52C03

CS2CO3

Cs,CO5
Cs,CO;5
Cs,CO;5
Cs,COs5
Cs,CO5
Cs,CO;5
Cs,CO;5
Cs,COs5
Cs,CO;5
Cs,CO5
Cs,CO;5
Cs,CO5
Cs,CO;5
Cs,CO5
Cs,CO;5

Toluene

Toluene

Toluene

Toluene

Toluene
Toluene
Toluene
Toluene
Toluene
Chlorobenzene
Dioxane
DMF
DCM
DMSO
THF
MeCN
DCE
DCE
DCE

47

52

38

35

42
Trace
41
Trace
48
32
Trace
Trace
42
Trace
22
33
61
65
71

@ Reaction conditions: all reaction were performed with N-phenyl enamine 1a (0.2 mmol), fert-
butyl isocyanide 2a (3.0 equiv), [Pd] (10 mol%), ligand (20 mol%), oxidant (3.0 equiv), base (3.0
equiv), solvent (2.0 mL), at 100 °C for 16 h, at the atmosphere of Ny; ? Isolated yield based on

enamine 1a, NR = no reaction; ¢ At 80 °C; ¢ fert-Butyl isocyanide was added for three times with

equal amount (at the first, second, and third hour).

2. Typical procedure for palladium-catalyzed oxidative cyclization/isocyanide
insertion of N-aryl enamines. A mixture of N-aryl enamine 1 (0.3 mmol) and

isocyanide 2 (0.3 mmol), Cu(OAc), (0.9 mmol, 3.0 equiv), Pd(OAc), (10 mol%),
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1,10-phen (20 mol%), Cs,CO; (0.9 mmol, 3.0 equiv) and DCE (2.5 mL) were added
into a tube under N,. The mixture was stirred at 80 °C for 1 h, and then injected the
second equivalent of isocyanide 2. Subsequently, the third equivalent isocyanide 2
were added into the mixture after another hour. The reaction was monitored by TLC
analysis for about 16 h. After being cooling to room temperature, evaporation of the
solvent under reduced pressure followed purification by silica gel chromatography

using petroleum ether/ethyl acetate (30:1) as eluent to provide the desired products 3.

ethyl 4-(tert-butylamino)-2-(trifluoromethyl)quinoline-3-carboxylate (3a):
Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a yellow oil (48 mg, 71% yield);
'H NMR (400 MHz, CDCls) 8 8.36 (d, J= 8.0 Hz 1H), 8.11 (d, J= 8.0 Hz 1H), 7.78
(t,J=8.0 Hz 1H), 7.59 (t, J= 8.0 Hz 1H), 5.13 (s, 1H), 4.44 (q, J = 8.0 Hz, 2H), 1.42
(t, J= 6.0 Hz, 3H), 1.25 (s, 9H); *C NMR (100 MHz, CDCl;) 8 167.2, 153.8, 147.6,
144.9 (q, 2Jcr = 33.6 Hz), 131.4, 129.9, 127.2, 127.0, 126.9, 121.4 (q, 'Jcr = 272.7
Hz), 118.4, 62.5, 57.3, 31.3, 13.8; YF NMR (376 MHz, CDCl;) § -63.6. HRMS (ESI): m/z
[M + Na]* caled for Cy7H 9F3N;NaO;; 363.1296; found: 363.1289.

ethyl 4-(tert-butylamino)-6-isopropyl-2-(trifluoromethyl)quinoline-3-carboxylate
(3b): Isolated (Rf = 0.8, EtOAc—petroleum ether = 1:30) as a yellow oil (91 mg, 80%
yield); 'TH NMR (400 MHz, CDCls) 6 8.18 (s, 1H), 8.04 (d, /= 8.7 Hz, 1H), 7.68 (d, J
= 7.3 Hz, 1H), 5.09 (s, 1H), 4.44 (q, J = 7.1 Hz, 2H), 3.15-3.09 (m, 1H), 1.42 (t, J =
7.1 Hz, 3H), 1.36 (d, J = 6.9 Hz, 6H), 1.25 (s, 9H); 3C NMR (100 MHz, CDCl;) &
167.4, 153.3, 147.8, 144.6, 144.0 (q, 2Jcr = 34.0 Hz), 131.6, 129.7, 127.2, 123.0,

121.5 (q, Jer = 275.7 Hz), 118.5, 62.4, 57.1, 34.3, 31.3, 29.7, 23.7, 13.8; F NMR
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(376 MHz, CDCl3) & -63.47. HRMS (ESI): m/z [M + H]J" caled for CyoHF3N,0,;
383.1946; found: 383.1962.

ethyl 4-(tert-butylamino)-6-methyl-2-(trifluoromethyl)quinoline-3-carboxylate
(3¢): Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a white solid (40 mg, 56%
yield), mp: 66-68 °C; 'H NMR (400 MHz, CDCl;) 6 8.12 (s, 1H), 8.00 (d, /= 8.3 Hz,
1H), 7.60 (d, J = 8.4 Hz, 1H), 4.42 (q, 2H), 2.56 (s, 3H), 1.42 (t, /= 6.4 Hz, 3H), 1.24
(s, 9H); BC NMR (100 MHz, CDCl5) 6 167.3, 153.0, 146.1, 144.0 (q, 2Jcr = 34.1 Hz),
137.3, 133.7, 129.6, 127.2, 125.8, 121.4 (q, 'Jcr = 275.9 Hz), 118.6, 62.4, 57.0, 31.3,
21.8, 13.8; '9F NMR (376 MHz, CDCl;) & -63.48. HRMS (ESI): m/z [M + H]* caled for
Ci3H2,F3N»05; 355.1633; found: 355.1633.

ethyl 4-(tert-butylamino)-6-methoxy-2-(trifluoromethyl)quinoline-3-carboxylate
(3d): Isolated (Rf = 0.5, EtOAc—petroleum ether = 1:30) as a white solid (44 mg, 63%
yield), mp: 87-89 °C; 'H NMR (400 MHz, CDCl;) 6 8.01 (d, /= 9.2 Hz, 1H), 7.67 (s,
1H), 7.42 (d, J=9.1 Hz, 1H), 4.89 (s, 1H), 4.44 (q, J= 7.1 Hz, 2H), 3.96 (s, 3H), 1.42
(t, J=7.1 Hz, 3H), 1.26 (s, 9H); 3*C NMR (100 MHz, CDCl;) 8 167.3, 158.6, 152.0,
143.5, 142.4 (q, 2Jcr = 34.0 Hz), 131.4, 128.9, 124.1, 121.5 (q, 'Jcr = 275.7 Hz),
119.5, 104.9, 62.4, 57.2, 55.6, 31.3, 13.8; 'F NMR (376 MHz, CDCl;) § -63.32. HRMS
(ESI): m/z [M + H]" calcd for CgH,,F3N,05; 371.1583; found: 371.1583.
ethyl4-(tert-butylamino)-6-(dimethylamino)-2-(trifluoromethyl)quinoline-3-
carboxylate (3e): Isolated (Rf = 0.4, EtOAc—petroleum ether = 1:30) as a yellow
solid (42 mg, 37% yield), mp: 58-60 °C; '"H NMR (400 MHz, CDCl;) 8 7.96 (d, J =

12.0 Hz, 1H), 7.39-7.33 (m, 2H), 4.79 (s, 1H), 4.42 (q, J = 6.7 Hz, 2H), 3.12 (s, 6H),



1.41 (t, J = 8.0 Hz, 3H), 1.26 (s, 9H); 13C NMR (100 MHz, CDCl;) 6 167.7, 150.7,
149.1 , 141.1, 140.1 (q, %Jcr = 32.9 Hz), 130.7, 129.3, 124.5 (q, 'Jcr = 275.1 Hz),
120.4, 119.3, 104.2, 62.2, 56.9, 40.5, 31.4, 13.8; '9F NMR (376 MHz, CDCl;) & -63.46.
HRMS (ESI): m/z [M + H]* calcd for C;9H,5F3N30,; 384.1899; found: 384.1896.
ethyl 4-(tert-butylamino)-6-phenoxy-2-(trifluoromethyl)quinoline-3-carboxylate
(3f): Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a yellow oil (57 mg, 44%
yield); 'H NMR (400 MHz, CDCl;) 6 8.10 (d, J = 8.0 Hz, 1H), 7.59-7.57 (m, 2H),
7.43 (t, J = 8.0 Hz, 2H), 7.26-7.21 (m, 1H), 7.12 (d, J = 8.0 Hz, 2H ), 4.89 (s, 1H),
4.44-4.38 (q, J = 8.0 Hz, 2H), 1.40 (t, J = 8.0 Hz, 3H), 1.06 (s, 9H); '3C NMR (100
MHz, CDCly) 8 167.1, 157.3, 155.6, 152.4, 144.0, 143.2 (q, 2Jcr = 32.9 Hz), 131.8,
130.2, 129.8, 128.4, 124.8, 124.6, 120.6, 121.4 (q, 'Jcr = 275.1 Hz), 119.4, 118.8,
111.1; 62.5, 56.8, 31.1, 13.7; 'F NMR (376 MHz, CDCl;) 8 -63.48. HRMS (ESI): m/z [M
+ H]J" caled for Co3Hy4F3N,03; 433.1739; found: 433.1733.
ethyl4-(tert-butylamino)-6-fluoro-2-(trifluoromethyl)quinoline-3-carboxylate
(3g): Isolated (Rf = 0.6, EtOAc—petroleum ether = 1:30) as a yellow oil (38 mg, 56%
yield); '"H NMR (400 MHz, CDCl;) 8 8.13 (d, J=9.1, 5.5 Hz, 1H), 7.98 (dd, J = 9.8,
2.5 Hz, 1H), 7.55 (t, J = 8.5 Hz, 1H), 4.98 (s, 1H), 4.44 (d, J = 14.3, 7.2 Hz, 2H), 1.42
(t, J=17.2 Hz, 3H), 1.24 (s, 9H); 3C NMR (100MHz, CDCl3) 8 166.9, 161.1 (d, 'Jcr
=249.0 Hz), 153.2, 144.6, 144.3 (q, >Jcr=31.0 Hz), 137.2, 132.5, 128.7, 121.5, 121.2
(9, Jer=274.0 Hz ), 110.4, 62.6, 57.3, 31.2, 13.7; '9F NMR (376 MHz, CDCl;) § -63.66, -
110.31. HRMS (ESI): m/z [M + H]J" caled for C7;H;9F4sN,0O,; 359.1383; found:

359.1391.



ethyl  4-(tert-butylamino)-6-chloro-2-(trifluoromethyl)quinoline-3-carboxylate
(3h): Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a white solid (44 mg, 59%
yield), mp: 71-73 °C; 'H NMR (400 MHz, CDCl;) 6 8.32 (s, 1H), 8.05 (d, /= 8.0 Hz,
1H), 7.71 (d, J = 8.0 Hz, 1H), 4.44 (q, J = 8.0 Hz, 2H), 1.42 (t, /= 8.0 Hz, 3H), 1.25
(s, 9H); 3C NMR (100 MHz, CDCl;) 6 166.8, 153.0, 145.9, 145.1 (q, 2Jcr= 34.0 Hz),
133.5, 132.3, 131.4, 128.0, 125.9, 121.2 (q, 'Jcr = 275.0 Hz), 119.2, 62.7, 57.4, 31.3,
13.7; F NMR (376 MHz, CDCl3) & -63.73. HRMS (ESI): m/z [M + H]" caled for
C7H;9CIF;5N,0,; 375.1087; found: 375.1092.

ethyl  6-bromo-4-(tert-butylamino)-2-(trifluoromethyl)quinoline-3-carboxylate
(3i): Isolated (Rf = 0.5, EtOAc—petroleum ether = 1:30) as a white solid (51 mg, 61%
yield), mp: 80-82 °C; 'H NMR (400 MHz, CDCl;) 8 8.50 (s, 1H), 7.97 (d, /= 8.0 Hz,
1H), 7.84 (d, J = 8.0 Hz, 1H), 5.10 (s, 1H), 4.44 (q, J = 8.0 Hz, 2H), 1.42 (t, /= 8.0
Hz, 3H), 1.25 (s, 9H); '3C NMR (100 MHz, CDCl3) 8 166.8, 152.9, 146.2, 145.3 (q,
2Jcr = 33.7 Hz), 134.9, 131.5, 129.3, 128.4, 121.6, 120.4 (q, 'Jcr = 274.7 Hz), 119.1,
62.6, 57.4, 31.3, 13.7; '9F NMR (376 MHz, CDCl;) & -63.75. HRMS (ESI): m/z [M + H]*
calcd for C7H9BrF;N,0,; 419.0582; found: 419.0577.
ethyl4-(tert-butylamino)-6-(trifluoromethoxy)-2-(trifluoromethyl)quinoline-3-
carboxylate (3j): Isolated (Rf = 0.5, EtOAc—petroleum ether = 1:30) as a yellow solid
(44 mg, 53% yield), mp: 45-47 °C; '"H NMR (400 MHz, CDCls) & 8.54 (d, J = 8.0 Hz,
1H), 8.12 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.0 Hz, 1H), 5.11 (s, 1H), 4.45 (q, J = 8.0
Hz, 2H), 1.43 (t, J = 8.0 Hz, 3H), 1.24 (s, 9H); 13C NMR (100 MHz, CDCl;) 6 166.8,

153.7, 147.6, 145.7, 145.4 (q, 2Jcr = 34.0 Hz), 132.2, 127.9, 125.4, 121.9, 121.2 (q,



IJcr = 274.0 Hz), 119.3, 116.9, 62.7, 57.4, 31.2, 13.7; F NMR (376 MHz, CDCl;) & -
57.75, -63.78. HRMS (ESI): m/z [M + H]" calcd for C,gH;9F¢N,O3; 425.1300; found:
425.1307.

ethyl 4-(tert-butylamino)-6-cyano-2-(trifluoromethyl)quinoline-3-carboxylate
(3Kk): Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a yellow solid (34 mg, 47%
yield), mp: 83-85 °C; 'H NMR (400 MHz, CDCl;) 6 8.70 (s, 1H), 8.19 (d, /= 8.7 Hz,
1H), 7.91 (d, J= 8.7 Hz, 1H), 4.46 (q, J = 7.2 Hz, 2H), 1.43 (t, J = 7.2 Hz, 3H), 1.27
(s, 9H); BC NMR (100 MHz, CDCl;) 6 166.4, 154.4, 148.7, 147.6 (q, 2Jcr = 34.3 Hz),
133.3, 131.9, 131.3, 126.5, 121.2 (q, 'Jcr = 273 Hz), 119.2, 118.2, 110.7, 62.9, 57.9,
31.4, 13.7; 'F NMR (376 MHz, CDCl;) § -64.01. HRMS (ESI): m/z [M + H]" calcd for
Ci3H19F3N30,; 366.1429; found: 366.1425.

diethyl 4-(tert-butylamino)-2-(trifluoromethyl)quinoline-3,6-dicarboxylate (31):
Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a yellow solid (61 mg, 47%
yield), mp: 62-64 °C; 'H NMR (400 MHz, CDCl;) 8 9.08 (s, 1H), 8.34 (d, /= 8.2 Hz,
1H), 8.12 (d, J = 8.7 Hz, 1H), 5.53 (s, 1H), 4.49-4.42 (m, 4H), 1.48-1.41 (m, 6H),
1.32 (s, 9H); 3C NMR (100 MHz, CDCl;) 6 166.9, 165.7, 155.1, 149.5, 146.9 (q, 2Jcr
= 34.1 Hz), 130.8, 130.1, 130.0, 128.4, 125.5, 121.2 (q, 'Jcr=276.7 Hz), 117.4, 62.6,
61.5,57.5,31.5, 14.3, 13.7; F NMR (376 MHz, CDCl;) § -63.85. HRMS (ESI): m/z [M +
H]* caled for Cy0Hp3F3N,04; 413.1688; found: 413.1684.

ethyl 4-(tert-butylamino)-7-methyl-2-(trifluoromethyl)quinoline-3-carboxylate
(3m): Isolated (Rf = 0.5, EtOAc—petroleum ether = 1:30) as a yellow solid (46 mg, 65%

yield), mp: 83-85 °C; 'H NMR (400 MHz, CDCl5) § 8.23 (d, J = 8.0 Hz, 1H), 7.89 (s,



1H), 7.41 (d, J= 8.0 Hz, 1H), 5.11 (s, 1H), 4.45-4.40 (q, J = 6.7 Hz, 2H), 2.56 (s, 3H),
1.42 (t, J = 8.0 Hz, 3H), 1.23 (s, 9H); 13C NMR (100 MHz, CDCl3) é 167.4, 153.6 ,
147.9, 144.9 (q, 2Jcr = 34.0 Hz), 142.2, 129.3, 128.9, 126.7, 125.1 , 121.4 (q, Jcr =
274.5 Hz), 117.8, 62.4, 57.2, 31.3, 21.6, 13.8; 'F NMR (376 MHz, CDCl;) 8 -63.58.
HRMS (ESI): m/z [M + H]* calcd for C;sH»,F3N,0,; 355.1633; found: 355.1621.
ethyl 4-(tert-butylamino)-2,7-bis(trifluoromethyl)quinoline-3-carboxylate (3n):
Isolated (Rf = 0.6, EtOAc—petroleum ether = 1:30) as a yellow oil (35 mg, 43% yield);
'"H NMR (400 MHz, CDCl3) 6 8.47 (d, J = 8.8 Hz, 1H), 8.43 (s, 1H), 7.75 (d, J = 8.8
Hz, 1H), 5.24 (s, 1H), 4.46 (q, J = 7.2 Hz, 2H), 1.44 (t, J = 7.1 Hz, 3H), 1.26 (s, 9H);
3C NMR (100 MHz, CDCls) 8 166.7, 153.9, 146.8, 146.3 (q, J = 34.5 Hz), 133.2 (q,
2Jcr = 32.8 Hz), 128.8, 128.4, 127.6, 122.6 (q, 'Jcr = 271.0 Hz), 122.5, 119.6, 62.8,
57.7, 56.1, 31.3, 30.0, 29.9, 13.9, 13.7; '"F NMR (376 MHz, CDCl;) 8 -63.10, -63.97.
HRMS (ESI): m/z [M + H]" caled for C1gH;9F¢N,O,; 409.1351; found: 409.1342.
ethyl  7-bromo-4-(tert-butylamino)-2-(trifluoromethyl)quinoline-3-carboxylate
(30): Isolated (Rf = 0.6, EtOAc—petroleum ether = 1:30) as a white solid (43 mg, 51%
yield), mp: 53-55 °C; 'H NMR (400 MHz, CDCl3) 8 8.22 (s, 1H), 8.13 (d, /= 12.0 Hz,
1H), 7.58 (d, J=12.0 Hz, 1H), 5.10 (s, 1H), 4.38-4.33 (q, /= 6.7 Hz, 2H), 1.34 (t, J =
6.0 Hz, 3H), 1.16 (s, 9H); 3C NMR (100 MHz, CDCl;) 6 166.9, 154.1, 148.3, 145.9
(9, 2Jcr = 33.0 Hz), 132.1, 130.5, 128.3, 126.1, 125.9, 121.1 (q, 'Jcr = 275.0 Hz),
118.5, 62.6, 57.5, 31.3, 13.7; 19F NMR (376 MHz, CDCly) & -63.82. HRMS (ESI): m/z [M
+ H]J" caled for C;7H9BrFsN,O,; 419.0582; found: 419.0578.

ethyl  4-(tert-butylamino)-7-chloro-2-(trifluoromethyl)quinoline-3-carboxylate



(3p): Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a yellow solid (48 mg, 51%
yield), mp: 46-48 °C; 'H NMR (400 MHz, CDCl3) 3 8.28 (d, J=12.0 Hz, 1H), 8.11 (s,
1H), 7.52 (d, J = 12.0 Hz, 1H), 5.18 (s, 1H), 4.46-4.41 (q, J = 6.7 Hz, 2H), 1.42 (t,J =
8.0 Hz, 3H), 1.24 (s, 9H). 13C NMR (100 MHz, CDCl;) 3 166.9, 154.0, 148.1 , 146.0
(9, 2Jcr = 34.0 Hz), 137.7, 128.7, 128.4, 127.9, 125.6, 121.1 (q, 2Jcr = 275.0 Hz),
118.5, 62.6, 57.5, 31.3, 13.7; '9F NMR (376 MHz, CDCl;) § -63.82. HRMS (ESI): m/z [M
+ H]J* caled for C;7H9CIF3;N,0,; 375.1087; found: 375.1100.

ethyl 4-(tert-butylamino)-7-fluoro-2-(trifluoromethyl)quinoline-3-carboxylate
(3q): Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a white solid (27 mg, 25%
yield), mp: 79-81 °C; 'H NMR (400 MHz, CDCl;) & 7.93 (d, J = 8.5 Hz, 1H), 7.92-
7.65 (m, 1H), 7.29 — 7.18 (m, 1H), 5.49 (s, 1H), 4.42 (q, J = 7.2 Hz, 2H), 1.41 (t,J =
7.2 Hz, 3H), 1.26 (s, 9H); 13C NMR (100 MHz, CDCl3) & 166.7, 158.8 (d, 'Jcr =
257.2 Hz), 151.7, 148.8, 145.7 (q, 2Jcr = 33.0 Hz), 130.6, 126.8, 121.1 (q, 'Jer =
276.3 Hz), 118.2, 116.9, 113.2 (d, 2Jcr = 23.6 Hz), 62.4, 58.5, 30.3, 13.7; 'F NMR
(376 MHz, CDCl;)  -64.08, -108.45. HRMS (ESI): m/z [M + H]* calcd for C;7H;9F4N,O,;
359.1383; found: 353.1390.

ethyl 4-(tert-butylamino)-8-fluoro-2-(trifluoromethyl)quinoline-3-carboxylate
(3q): Isolated (Rf = 0.8, EtOAc—petroleum ether = 1:30) as a yellow oil (48 mg, 45%
yield); "H NMR (400 MHz, CDCl3) 8 8.29 (dd, J=9.2, 6.1 Hz, 1H), 7.66 (dd, J = 9.6,
2.1 Hz, 1H), 7.29 (t, J = 7.4 Hz, 1H), 5.11 (s, 1H), 4.36 (q, J = 7.1 Hz, 2H), 1.35 (t, J
= 7.1 Hz, 3H), 1.16 (s, 9H). *C NMR (100 MHz, CDCl;) & 167.0, 164.3 (d, J' =
254.1 Hz), 154.1, 149.1 (d, 3Jcr = 13.4 Hz), 146.1 (q, J?> = 34.1 Hz), 129.5 (d, 3Jcr =
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9.9 Hz), 124.2, 121.2 (q, 'Jcr=276.3 Hz), 117.9, 117.4 (d, 2Jcr = 25.0 Hz), 113.5 (d,
2Jor = 20.8 Hz), 62.6, 57.5, 31.3, 13.7; 9F NMR (376 MHz, CDCl;) & -64.08, -108.45.
HRMS (ESI): m/z [M + H]" caled for C7H;gF4sN,NaO,; 381.1202; found: 381.1199.
ethyl 4-(tert-butylamino)-8-methyl-2-(trifluoromethyl)quinoline-3-carboxylate
(3r): Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a white solid (42 mg, 60%
yield), mp: 48-50 °C; '"H NMR (400 MHz, CDCls) & 8.20 (d, J= 8.0 Hz, 1H), 7.61 (d,
J=28.0 Hz, 1H), 7.46 (t, J = 8.0 Hz, 1H), 5.05 (s, 1H), 4.46-4.41 (q, J = 6.7 Hz, 2H),
2.79 (s, 3H), 1.42 (t, J = 8.0 Hz, 3H), 1.22 (s, 9H); '3C NMR (100 MHz, CDCl;) §
167.5, 153.7, 146.7, 143.4 (q, 2Jcr = 34.0 Hz ), 138.1, 131.5, 127.4, 126.7, 124.7,
121.5 (q, Jer = 275.0 Hz), 118.4 (s), 62.4, 57.1, 31.3, 17.8, 13.8; 'F NMR (376 MHz,
CDCl;) 6 -63.54. HRMS (ESI): m/z [M + H]" calcd for C,gH,,F3N,O,; 355.1633; found:
355.1636.

ethyl 4-(tert-butylamino)-8-ethyl-2-(trifluoromethyl)quinoline-3-carboxylate (3s):
Isolated (Rf = 0.7, EtOAc—petroleum ether = 1:30) as a white oil (48 mg, 65% yield);
'"H NMR (400 MHz, CDCls) & 8.21 (d, J= 7.6 Hz, 1H), 7.61 (d, J= 6.7 Hz, 1H), 5.49
(t, J = 8.8 Hz, 1H), 5.05 (s, 1H), 4.43 (q, J = 7.2 Hz, 2H), 3.28 (q, J = 7.5 Hz, 2H),
1.42 (t, J = 7.2 Hz, 3H), 1.37 (t, J = 7.5 Hz, 4H), 1.22 (s, 9H); *C NMR (100 MHz,
CDCl;) 6 167.5, 153.7, 146.1, 143.8, 143.3 (q, 2Jcr = 33.8 Hz), 129.9, 127.4, 126.9,
124.7, 121.5 (q, Jcr = 276.0 Hz), 118.4, 62.4, 57.1, 31.3, 24.6, 14.9, 13.8; 'F NMR
(376 MHz, CDCl3) & -63.59. HRMS (ESI): m/z [M + H]J" caled for Ci9H4F3N,0,;
369.1790; found: 369.1774.
ethyl4-(tert-butylamino)-8-methoxy-2-(trifluoromethyl)quinoline-3-carboxylate

11



(3t): Isolated (Rf = 0.4, EtOAc—petroleum ether = 1:30) as a yellow solid (40 mg, 62%
yield), mp: 55-57 °C; 'H NMR (400 MHz, CDCl3) 6 7.92 (d, J = 8.0 Hz, 1H), 7.51 (t,
J=6.7Hz, 1H), 7.12 (d, J = 8.0 Hz, 1H), 5.03 (s, 1H), 4.46-4.41 (q, J = 6.7 Hz, 2H),
4.08(s, 3H), 1.42 (t, J = 8.0 Hz 3H), 1.23 (s, 9H); *C NMR (100 MHz, CDCl3) &
167.2,155.7, 153.6, 143.5 (q, 2Jcr = 34.0 Hz), 139.6, 128.7, 127.3, 121.4 (q, 2Jcr =
274.0 Hz), 119.3, 118.5, 109.8, 62.5, 57.2, 56.4, 31.2, 13.8; 'F NMR (376 MHz, CDCl;)
5 -63.21. HRMS (ESI): m/z [M + Na]* calcd for C;gH,;F3N,;Na Os; 393.1402; found:
393.1401.

ethyl 4-(tert-butylamino)-8-fluoro-2-(trifluoromethyl)quinoline-3-carboxylate
(3u): Isolated (Rf = 0.5, EtOAc—petroleum ether = 1:30) as a yellow solid (34 mg, 49%
yield), mp: 45-46 °C; 'H NMR (400 MHz, CDCl;) 6 8.13 (d, J = 8.0 Hz, 1H), 7.56-
7.45 (m, 2H), 5.18 (s, 1H ), 4.47-4.42 (q, J = 6.7 Hz, 2H), 4.43 (t, J = 6.0 Hz, 3H),
1.25 (s, 9H); *C NMR (100 MHz, CDCl;) 8 166.9, 158.1 (q, 'Jcr = 258.0 Hz), 153.9,
145.1 (q, 2Jcr = 35.0 Hz), 138.1, 128.8, 126.7, 122.6, 121.1 (q, 'Jcr = 275.0 Hz),
119.1, 115.5, 62.7, 57.6, 31.3, 13.8; '9F NMR (376 MHz, CDCl;) § -63.67, -123.03. HRMS
(ESI): m/z [M + H]" calcd for C17H;9F4N,O,; 359.1383; found: 359.1392.

ethyl  4-(tert-butylamino)-8-chloro-2-(trifluoromethyl)quinoline-3-carboxylate
(3v): Isolated (Rf = 0.5, EtOAc—petroleum ether = 1:30) as a yellow oil (66 mg, 59%
yield); 'TH NMR (400 MHz, CDCl;) 6 8.27 (dd, /= 8.5, 1.1 Hz, 1H), 7.88 (dd, /= 7.4,
1.1 Hz, 1H), 7.48 (t,J = 8.0 Hz, 1H), 4.45 (q, /= 7.2 Hz, 2H), 1.42 (t, /= 7.2 Hz, 3H),
1.23 (s, 9H); 13C NMR (100 MHz, CDCl;) 8 166.9, 154.3, 145.2 (q, 2Jcr = 34.5 Hz),
144.1, 134.2, 131.6, 128.7, 126.7, 125.9, 121.2 (q, 'Jcr = 273 Hz), 119.1, 62.7, 57.6,
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31.3, 13.8; 9F NMR (376 MHz, CDCl;) § -63.65. HRMS (ESI): m/z [M + Na]" calcd for
C7H;53CIF;N;NaO,; 397.0907; found: 397.0908.

ethyl 4-(tert-butylamino)-2,8-bis(trifluoromethyl)quinoline-3-carboxylate (3w):
Isolated (Rf = 0.5, EtOAc—petroleum ether = 1:30) as a white solid (42 mg, 49%
yield), mp: 59-61 °C; '"H NMR (400 MHz, CDCls) & 8.54 (d, J= 8.0 Hz, 1H), 8.12 (d,
J=28.0 Hz, 1H), 7.61 (t, J = 8.0 Hz, 1H), 5.21 (s, 1H), 4.48-4.42 (q, J = 8.0 Hz, 2H),
1.42 (t, J = 6.0 Hz, 3H), 1.23 (s, 9H); 13C NMR (100 MHz, CDCl;) 8 166.8, 153.9,
145.4 (q, 2Jcr = 34.0 Hz ), 144.1, 131.2, 129. 9, 128.5 (q, 2Jcr = 29.7 Hz), 127.8,
125.5, 123.6 (q, 'Jcr = 272.0 Hz), 121.0 (q, 'Jcr = 275.0 Hz), 119.2, 62.7, 57.7, 31.3,
13.7; 19F NMR (376 MHz, CDCls) & -60.28, -64.06. HRMS (ESI): m/z [M + H]" calcd for
Ci3H19F¢N,O,; 409.1351; found: 409.1345.
ethyl6-isopropyl-4-(tricyclo[4.4.1.13,9]dodecan-12-ylamino)-2-
(trifluoromethyl)quinoline-3-carboxylate (3x): Isolated (Rf = 0.5, EtOAc—
petroleum ether = 1:30) as a yellow solid (92 mg, 65% yield), 'H NMR (400 MHz,
CDCl,) 6 8.23 (s, 1H), 8.02 (d, J= 8.4 Hz, 1H), 7.68 (d, /= 8.4 Hz, 1H), 4.98 (s, 1H),
445 (q, J = 6.8 Hz, 2H), 3.15-3.11 (m, 1H), 2.08-2.05 (m, 3H), 1.80-1.77 (m, 6H),
1.65-1.55 (m, 6H), 1.68-1.61 (m, 2H), 1.43 (t, J = 7.2 Hz, 3H), 1.37 (d, J = 6.8 Hz,
6H); 13C NMR (100 MHz, CDCl;) 6 167.4, 152.7, 147.5, 146.3, 143.9 (q, 2Jcr = 33.7
Hz), 131.7, 129.5, 127.4, 123.2, 121.5 (q, 'Jcr = 276.0 Hz), 118.6, 62.4, 57.8, 54.9,
44.8, 44.7, 36.1, 36.0, 34.3, 30.1, 29.9, 23.7, 13.9; 'F NMR (376 MHz, CDCl;) 8 -63.45.
HRMS (ESI): m/z [M + H]" caled for CyH3,F3N,0,; 461.2416; found: 461.2419.
ethyl4-(cyclohexylamino)-6-isopropyl-2-(trifluoromethyl)quinoline-3-carboxylate
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(3y): Isolated (Rf = 0.6, EtOAc—petroleum ether = 1:30) as a yellow oil (36 mg, 30%
yield), 'H NMR (400 MHz, CDCl;) 6 8.00 (d, J = 8.4 Hz, 1H), 7.85 (s, 1H), 7.65 (d, J
= 8.4 Hz, 1H), 6.23 (d, /= 9.6 Hz, 1H), 4.41 (q, J = 7.2 Hz, 2H), 3.74-3.70 (m, 1H),
3.12-3.06 (m,1H), 2.12-2.08 (m, 2H), 1.82-1.77 (m, 2H), 1.68-1.61 (m, 2H), 1.40 (t, J
= 7.2 Hz, 3H), 1.35 (d, J = 6.8 Hz, 6H); 1.29-1.18 (m, 4H); '3C NMR (100 MHz,
CDCly) 8 167.8, 153.3, 147.7, 146.3, 145.1 (q, 2Jcr = 33.4 Hz), 131.2, 130.5, 121.5 (q,
Jer=276.0 Hz), 121.2, 120.2, 108.7, 62.2, 57.5, 34.7, 34.3, 25.40, 24.9, 23.83, 13.8;
9F NMR (376 MHz, CDCl;) 6 -63.38. HRMS (ESI): m/z [M + H]* calcd for C,,H,5F3N>O5;

409.2103; found: 409.2105.

2. The Copies of 'H, 3C NMR Spectra
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