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Lo Fp2- (2- 2 2R IE) W SRAL S DI & BT, R AE T B4 W R 384 Rp2- ok
SRR S WL ISR RN 38 B & 8 & UUAR H B s T SR R
IR, 73 G B2 - (2- F I A IL) HEMR SR AL S 12802 - (2- E IR IL) MR RAL 543, I
IS WAE

FoP RV ST R C, ARG, B RENFR AL (B B | SR B AR
S AR IEAEFE b (U A B 2 ST AL C, JRIEERC, I A AL A B
A = 90T AR = PP AT 900 BB 450 2 i « IR TR IRy =9 2 2, 4,
6- = L RS - R R R

2 HLARAURI B R 1 FTA2 - (2 SULAEIL) Wbk AL W00 & BTk, U AEE T « i
P 1 == 30T B 4 = T AR, T IR 12,4, 6 = 1L 3 YRR 1 - 4 1
.

3 HLARAURI B R 1 TR 2 - (2 EUL L) Welbk AL B0 & O SRS IEE T - U
PSR FEISE 1 LB A M AR Y R AR I T
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52) WEMR R AL B W3 AE o
5. MR E R UTIRFTIR2 - (2- &I IR IE) MRS AR & il T7 1%, AR IELE T« P
2 - B IR LA AL S IR AL TSR BE /R EE M1:0.25-2:0.05-0.15,
6. MRPEAUH B SR 1 - 5L B — DT 2 - (2- & FE IR EL) WEMK SR A& I & B V25, FLARFAIE
TET: Fradd A s B2t B 260-120°C
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—M2- Q-FEXE) EMA U EMNE KT E

RAR G
[0001]  AJ )& T AL & BREBCR G, BARI Je—Fh2- (2-Z LA L) AL S &
JRIT %

BREAR

[0002] Wb i — R EL) 5 BRI, VF 2 S M 2R AL S VR I R 4 I PUER It
RANGURG 70 45 25 B VE R AT AR VDI 7T 5 & B TP RUEC & ), o H R 4 i s AL A4k
HE o 3k T LA _EAFAE, B RE AL MERR AT A= WD L2 IR 25 RS AR AL 22 i S5 1 22 AR 21 17 2 N
[0003]  H I, AMITE 4092~ (2-FFHEIRIE) MR S YR & B e T — S rT SR U7 ik
(HIX L THETIIRAFAL SRS B 45 21 SORLAR A5 2 5 il SR SR i 1 28 B VA S8 1
(00041 RIE, W9FFE I 50 AN 157 B0 5 45000 JEURH H e, 0 ot TR () 4 A 2D BROR B Fl2 - (2- &8k
FEIE) MR SAL SR S v RORT 5, A o BB R e SORTSE AT 5%

RAAE

[0005] A< W fi iR B3O ] R SR A3t 17— Fh2- (- F AL AR IE) RN AL S I & BT
A BRNEIE I P 7 52 - BREE IR NG 2 (B H R BONE, — 2B B 2 - (2- R AEFRIE) MEM SR AL 5
Y. 120736 B AT JEURHR] B 5045 R AR TR 68 L A PHIE A e 8 RV ) S5 00 i, BB ER) T
NN 98

[0006] A< W Jufife the b I BOAR TRl R FH AN R $R T 58, — M2 - (2- AR IE) e R AL &
YOI & TV BAE G 3R K 2 - bR BE SR I SRAG S 1 AL T S S 0 750 AN RS 1A
(HFTP) JR A, A2 55 8 U SR H BH 1k A S B T IR s B, 73 3045 2112 - (2- AL A3 ik
FA B2 - Q- FIIREL) ML EY3, SN R -

s

[0008]  FLrH:RUNA BT E S LC, BEIEERC,  FEEIE  RPIR I ey
IR S URR B 2R IA EI AR i 3R = P 3. C ) e R ElC, bl
[0009] gt —3PHh, £ FIREORTTE A, Frid AL A B R 4R « = 5 R I {Cu (0T1) ,}
R PR B (Bi (OTF) )« — 5 FF AR (L10TE) BR AR (Bi (OAc) ,} o

[0010]  gF— 2P Hh, £ FIRFARTT E o, Frik s Iisfh =9 & /R (TFA) 12,4, 6- = HI JL 2K H
18 (MesCOOH) B 1 - <Ml H % (1-AdCOOH) -

[0011]  gE— B, 7 BIREORTT b, IOV SN & 8 UR SR BUE TR AEL, &AS
PG (BN S A) AR T2 - (2- G SRR IR MR SR AL G 2 0 A B, e 1 AR G
(NS AR T2 (2-Z IR IE) MERR SR AL A VD3 A2 B
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[0012]  t—2bh, £ BIR B AR T R, Frid 2 - B3 R B R4 &0 1 I ) AR AL 770 Bk
BEJREEN1:0.25-2:0.05-0.15,

[0013]  gdk—2Ph, 7E Bk EARTT R b, Brad ndh s S B 960-120°C o

[0014]  REHA a8 R

[0015] AR B SELAEARMEL BA LA D) & B a7 B s 280, 2 - R 2Rk
SV K, BI5GB — 245 B2 (2- R R L) IR &9 5 2) i AR
ST SG A LR BEVEHL & B AN R RR SR 2 - (2- R B IR L) MEMR SR 5905 3) R Bk
oA RN S AR AN A R RS YE T R A B A AR A S K
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= JENSL) S

(00171 DLN3d i S Bt 536 A 5 B 11 b3k A 2 st — 2D VE AU L (B R A2 4 IR ER fift v A
P B b R 9 B PR T DA R R St ], PL2E T AR B ik A SEBLI R B8 g A K
W -

[0018] S fsil1

Ph._ O Ph
Ph

&
(;L/ ReAk, R O x-Ph @ PP
[0019] - _ * =
welbase
1a HZN HzN

2a 3a
[0020] i) 15mL e B8 FR AR R AN 1a (57 .9mg, 0. 3mmol) AL 1) 7R 07 AT/ 4 5 78 1
@mL) , #5 B EETHEH ARG B TG, FHRB RN R B WG, A H B =, E,
T, S RER AT 4> B g/ LR L8 =10/1) 19 H Az =422 fl13a.
[0021] P07 o 2 PR A 701) S AR 5510 L B e 2 SUAR R R T 2 1 bk 55 e B 264, 15 81—
RIS, WK,
[0022]  R1KFh&AE T 2af13aly & k"
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. e e %)
5 1AL | TR JE(CC) N AUR
2a 3a
1 Cu(OAc), 80 el ND ND
2 CuSO4 80 =5, 21 trace
3 Cu(OTf), 80 =5 39 trace
4 Cu(OTf), 60 =5, 35 trace
5 Cu(OTH), 100 == 36 trace
6 Cu(OTf), 120 =5 31 trace
7 Cu(OTf), TFA 80 =5 36 trace
8 Cu(OT), MesCOOH 80 g ! 55 trace
9 Cu(OTf), 1-AdCOOH 80 =5 41 trace
[0023] _ ,
10° Cu(OTf)» MesCOOH 80 =5 60 trace
i Bi(OTf); MesCOOH 80 =5 72 trace
124 Bi(OTf)3 MesCOOH 80 ag 13 trace
13¢ Bi(OAc); MesCOOH 80 TR 45 14
14¢ LiOTf MesCOOH 80 =5 40 trace
15 Bi(OTf); MesCOOH 80 HA trace 64
20 Bi(OTf); MesCOOH 80 B trace 32
219 Bi(OTf); MesCOOH 80 WA trace 55

¢ [ Wi 26 AT : 1a (0.3 mmol), 4L 77(0.015 mmol), @ 171(0.3 mmol), HFIP(2 mL),
20 hs P4 ESUcEE: CHEAR0.03 mmol): ¢ 4L 71(0.045 mmol); € FINFI0.075

mmol); /@ IN7(0.6 mmol).

[0024]  Sijiids]2

[0025] [a]16mLx MEF KK M Ala (57.9mg,0.3mmol) « = & HF #EEL 44 (19. Tng,
0.03mmol) 2,4 ,6- =H JEXHEZ (49.3mg,0.3mmol) M N FAEE QL) , 35 F2E 7%, %
HE T80°C s it [ SL20h o 5 [ W25 W Ja , ¥ #) A == 0, 4, e+, il ek At 70 88 (1
il 2R 2 BE=10/1) 155 (B K" ¥)2a (43 . 2mg, 72%) 1%L BV RAEEFE N : Yellow
solid (43.2mg,72%) .'"H NMR (400MHz,CDC1,) :84.61 (br s,2H) ,6.43 (t,]J="7.6Hz,1H) ,
6.74(d,J=8.0Hz,2H) ,6.98-7.02 (m,6H) ,7.26 (t,J=8.0Hz,2H) ,7.43 (t,J=7.6Hz,1H) ,
7.52(t,J=8.0Hz,1H) ,7.59(d,J=7.6Hz,2H) ,7.66 (d,]=8.4Hz,1H) ,7.77 (t,J=7.6Hz,
1H) ,8.21(d,J=8.4Hz,1H) .°C NMR (150MHz,CDC1,) :8116.7,117.8,123.9,124.4,125.2,
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127.4,127.65,127.74,127.8,128.5,129.2,129.49,129.51,130.1,131.7,131.9,133.8,
136.60,136.64,145.4,146.2,146.7,158.4,197.2.HRMS caled for C,H, N,0:401.1648[M
+H]", found:401.1647.

[0026] [a]16mLx MEF KK M Ala (57.9mg,0.3mmol) - = & HF BEEL 44 (19. Tmg,
0.03mmol) \2,4,6- = H A H R (49.3mg,0.3mmol) AN AR @CmL) , AERTIA P
SRS B ARG RR S ) BT 80 C s Ak S S 20h o A S NS R L ¥ AR E R
UL HET I RE R AL B (/2 BR 2 BE=10/1) 159 35 (4 [ 4K 77 43 (37 . Img , 64 %) - 1%
AW RAERHE M : Light yellow solid (37.1mg,64%) ."H NMR (400MHz,CDC1,) :84.36
(br s,2H) ,4.40(s,2H) ,6.40-6.44 (m,1H) ,6.68 (d,J=8.0Hz, 1) ,6.72(dd,J,=8.0Hz,],
=1.6Hz,1H) ,6.93-6.97 (m, 1) ,7.00(d,J=6.8Hz,2H) ,7.07-7.10 (m,2H) ,7.14-7.17 (m,
4H) ,7.20-7.23 (m,2H) ,7.47-7.50 (m,1H) ,7.67-7.71 (m,1H) ,7.93 (d,J=8.4Hz,1H) ,8.16
(d,J=8.0Hz,1H) ."°C NMR (100MHz,CDC1,) :835.6,116.3,117.6,125.3,126.1,126.8,
126.9,127.2,127.8,128.2,128.6,128.7,129.2,129.9,130.1,131.2,136.1,138.3,
140.1,144.5,144.9,147.1,158.7.HRMS caled for C,H,N,:387.1856[M+H]", found:
387.1857.

[0027] B3k e Bk FH T BT B R R A T

Ph._O
\Ph
Bi(OTf)y/MesCOH .
e HFIP, air, 80 °C N O
/ 2 HzN
[0028] ] 2
Ph
NH,
; \Ph
a Bi(OTNy/MesCOH O
HFIP, Ny, 80 °C

ne
3a  HoN
(00291 SEjiifsl3

[0030] K M s 491 2 D ik AND B al il 25088 Se B T, AT RA 5 R HE % B2 - (2- B IR A
ETR S B2, AR S R LR 2.
[0031] 2402 (2-ZELFEHL) HEMR AL & 4200 & ™
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RZ R2
AN = . x 2~ Bi(OTf)3, MesCO,H
R'T P = R'  HFIP, air, 80 °C
1 NHZ HZN 1
L0032 X = H, 2a 72%
Ph_ _.O X= Me, 2b 62%
X = Et, 2¢ 73%
X Ph % - Br 2d 59%
X
H,N
X X= Me, 2f 52%
O o X=Et2959%
o X = 'Bu, 2h 54%
N X = MeO, 2i 48%
O X =F, 2j 69%
N” X = Cl, 2k 72%
X =Br, 21 78%
[0033] HeN X=CF32m 71% 20 78%
Y

“CC
= Me
N

X
2q 26% X
HoN

[0034] /W A+ :1(0.3mmol) ,Bi (OTf), (0.03mmol) ,MesCO,H (0.3mmol) ,HFIP (2mL) ,80
‘C,air,20h; 4> BULR

[0035]  AREEME MR AN -

[0036]  (2- (2-Amino-5-methylphenyl) -6-methyl-3-phenylquinolin-4-yl) (pheny 1)
methanone (2b)

[0037]  Yellow solid (39.8mg,62%) .'"H NMR (400MHz,CDC1,) :61.92 (s, 3H) ,2.45(s,3H) ,
4.38(br s,2H) ,6.56(s,1H) ,6.62(d,J=8.0Hz,1H) ,6.80(d,J=8.0Hz,1H) ,6.99-7.00 (m,
4H) ,7.23-7.27 (m,3H) ,7.41-7.44 (m,2H) ,7.58(d,J="7.6Hz,3H) ,8.10(d,J=8.8Hz, 1H)
e NMR(150MHZ,CDC13) :620.1,21.8,116.6,123.8,123.9,124.6,126.9,127.3,127.58,
127.62,128.4,129.2,129.5,129.7,131.7,132.2,132.4,133.7,136.7,136.8,137.8,
142.7,145.2,145.4,157.5,197.5 . HRMS caled for C,f,.N,0:429.1961 M+H]", found:
429.1962.

[0038]  (2- (2-Amino-5-ethylphenyl) -6-ethyl-3-phenylquinolin-4-y1) (phenyl)m
ethanone (2¢) Yellow solid (50.0mg,73%) .'"H NMR (400MHz,CDC1,) :60.76 (t,J=7.6Hz,
3H) ,1.23(t,J=7.6Hz,3H) ,2.19(q,J=7.6Hz,2H) ,2.74(q,J=7.6Hz,2H) ,4.54 (br s,
2H) ,6.54 (s,1H) ,6.66(d,J=8.0Hz,1H) ,6.80(d,J=8.0Hz,1H) ,6.98 (br s,4H) ,7.23-

=H, 2r 60%
,Y =Cl, 28 58%

CLY
H
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7.27(m,3H) ,7.42(t,J=7.2Hz,2H) ,7.59(d,J=8.0Hz,2H) ,7.63(d,J=8.8Hz,1H) ,8.12
(d,J=8.8Hz,1H) ."°C NMR (150MHz,CDC1,) :815.5,15.8,27.7,29.1,116.7,122.8,123.8,
124.3,127.2,127.7,128.4,128.6,129.4,129.5,131.2,131.3,131.8,133.6,133.7,
136.8,137.0,143.1,144.0,145.49,145.52,157.6,197.6 .HRMS calcd for C,,H,N,0:
457.2274[M+H1] ", found : 457.2279.

[0039]  (2- (2-Amino-5-bromophenyl) -6-bromo-3-phenylquinolin-4-yl) (phenyl)
methanone (2d)

[0040] Yellow solid (49.2mg,59%) JHONMR (400MHZ,CDC13) :84.55 (br s,2H) ,6.60(d,]J
=8.4Hz,1H) ,6.87(s,1H) ,7.06-7.10 (m,5H) ,7.26-7.30 (m,3H) ,7.45(t,J="7.6Hz,1H) ,
7.56(d,J=8.0Hz,2H) ,7.82(s,1H) ,7.85(d,J=9.2Hz,1H) ,8.07 (d,J=8.8Hz,1H) ."’C NMR
(150MHZ,CDC13) :6109.3,118.2,122.2,125.1,125.5,127.4,128.0,128.6,129.5,131.1,
132.1,132.6,133.9,134.1,134.2,135.6,136.3,144.4,145.28,145.31,157.3,
196.3.HRMS caled for C,gH Br,N,0:556.9859 [M+H] ", found:556.9852.

[0041]  2- (2-Aminophenyl) -3- (4- (tert-butyl) phenyl) quinolin-4-yl) (4- (tert-
butyl) phenyl) methanone (2h)

[0042]  Yellow solid (41.5mg,54%) .'"H NMR (400MHZ,CDC13) :61.11(s,9H) ,1.22(s,9H) ,
4.66 (br s,2H) ,6.42(t,J=7.6Hz,1H) ,6.75(t,J=8.4Hz,2H) ,6.98-7.02 (m,5H) ,7.21 (d,
J=8.4Hz,2H) ,7.45(d,J=8.4Hz,2H) ,7.51 (t,J=8.0Hz,1H) ,7.70(d,J=8.4Hz,1H) ,7.75
(t,J=7.6Hz,1H) ,8.19(d,J=8.4Hz, 1H) .'°C NMR (150MHz,CDC1,) :630.9,31.1,34.3,
35.1,116.6,117.7,124.0,124.48,124.50,125.2,125.3,127.5,129.1,129.37,129.41,
129.9,130.3,131.9,132.0,133.7,134.4,145.4,146.4,146.6,150.2,157.3,158.5,
197.1.HRMS caled for C,H,N,0:513.2900[M+H]", found:513.2890.

[0043]  (2- (2-Aminophenyl) -3- (4-methoxyphenyl) quinolin-4-yl) (4-methoxyphenyl)
methanone (21)

[0044]  Yellow solid (33.1mg,48%) .'H NMR (400Miz,CDCL,) :63.66 (s,3H) ,3.79 (s,3H) ,
4.61 (br s,2H),6.47(t,J=7.6Hz,1H) ,6.57 (br s,2H) ,6.73-6.76 (m,4H) ,6.99-7.03 (m,
3H) ,7.48 (t,J=7.6Hz,1H) ,7.59-7.64 (m,3H) ,7.73 (t,J=7.6Hz,1H) ,8.18(d,J=8.4Hz,
1H) ."°C NMR (150MHz,CDC1,) :855.0,55.5,113.3,113.8,116.7,117.9,124.1,124.8,
125.3,127.4,129.0,129.07,129.10,129.42,129.45,129.8,131.4,131.66,131.74,
132.0,145.3,146.4,146.5,158.7,164.1,195.7.HRMS calcd for C30H25N203:461.1860[M+
H]",found:461.1849.

[0045]  (2- (2-Aminophenyl) -3- (4- (trifluoromethyl) phenyl) quinolin-4-y1) (4-
(trifluoromethyl) phenyl) methanone (2m)

[0046] Yellow solid (57.1mg,71%) JHONMR (400MHZ,CDC13) :64.59 (br s,2H) ,6.44 (t,]
=7.6Hz,1H) ,6.66 (d,J=7.6Hz,1H) ,6.75(d,J=8.0Hz,1H) ,7.03 (t,J=7.6Hz,1H) ,7.26
(br s,4H),7.54(d,J=8.4Hz,2H) ,7.58(d,J=7.2Hz,1H) ,7.62-7.67 (m,3H) ,7.83(t,J=
7.6Hz,1H) ,8.25(d,J=8.4Hz, 1H) ."°C NMR (150MHz,CDC1,) :8116.8,118.0,123.2(q, ' J, ;.
=271.2Hz) ,123.4,123.6,123.7 (q,'J, . =271.2Hz) ,124.87,124.95,125.7 (q,°J, ,=
4 .5Hz) ,128.2,129.6,129.7,129.756(q,2JC7F:31.8HZ) ,129.759,130.6,130.8,130.9,
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131.5,135.2(q,°J, ;=32.9Hz) ,139.1,140.3,145.4,145.5,147.0,158.0,195.9. °F NMR
(565MHz,CDC1,) 6:-62.9 (s) ,-63.4 (s) .HRMS calcd for Cg&{ngNéO:537.1396[M+H]+,
found:537.1397.

[0047]  (2- (2-Aminophenyl) -3- (thiophen-2-y1) quinolin-4-y1) (thiophen-2-y1)
methanone (2p)

[0048]  Yellow solid (23.5mg,38%) .'H NMR (400MHz,CDC1,) :84.51 (br s,2H) ,6.57 (t,]
=7.6Hz,1H) ,6.76-6.78 (m,2H) ,6.92-6.96 (m,3H) ,7.08-7.13 (m,2H) ,7.18(d,J=4.0Hz,
1H) ,7.55(t,J=8.0Hz,1H) ,7.64(d,J=4.8z,1H) ,7.77 (t,J=8.4Hz,2H) ,8.19(d,J=
8.4Hz, 1H) . "CNMR (150MHz,CDC1,) :6116.7,118.0,123.6,124.3,124.8,125.3,126.7,
127.9,128.3,129.5,129.6,130.5,130.6,131.1,135.7,135.8,137.2,143.7,145 .4,
146.6,146.9,158.6,188.6.HRMS calcd forC, H, N,08,:413.0777 [M+H]", found:
413.0771.

[0049]  (2- (2-Aminophenyl) -3-cyclopropylquinolin-4-y1) (cyclopropyl) methanone
(2q)

[0050] Yellow Solid(12.8mg,2696).1H NMR(4OOMHZ,CDC13):50.39—0.43(m,2H),0.7O-
0.75(m,2H) ,1.22-1.25(m,2H) ,1.56-1.59 (m,2H) ,2.09-2.16 (m,1H) ,2.44-2.50 (m, 1H) ,
4.26 (br S,ZH),6.82-6.86(m,2H),7.19-7.23(m,1H),7.29(dd,JiZZS.OHZ,JéZZZ.OHZ,IH),
7.53-7.57 (m, 1H) ,7.68-7.72 (m, 1) ,7.75(d, J=8.4Hz,1H) ,8.10 (d,J=8.4Hz, 11) . "°C
NMR(150MHZ,CDC13):58.6,13.6,13.9,24.4,116.7,118.0,122.6,124.4,125.7,127.2,
129.3,129.5,130.3,130.5,144.5,146.4,150.4, 161.3,207.6.HRMS calcd for C,H, N,0:
329.1648[M+H] ", found:329.1648.

[0051]  (2- (2-Amino-5-methylphenyl) -3- (4-chlorophenyl) -6-methylquinolin-4-y1l)
(4-chlorophenyl) methanone (2r)

[0052]  Yellow solid (44.7mg,60%) .'H NMR (400Mz,CDC1,) :81.96 (s,3H) ,2.46 (s, 3H) ,
4.36 (br s,2H),6.52(s,1H) ,6.64(d,J=8.0Hz,1H) ,6.83(d,J=8.0Hz,1H) ,6.99 (br s,
3H) ,7.25-7.27(m,3H) ,7.34(s,1H) ,7.52(d,J=8.4Hz,2H) ,7.61(d,J=8.4Hz,1H) ,8.10
(d,J=8.8Hz, 1H) . ""CNMR (150MHz,CDC1,) :620.2,21.8,116.8,123.6,123.7,124.3,127.2,
128.0,129.1,129.3,130.0,130.4,130.8,131.9,132.7,133.7,134.8,135.2,138.1,
140.7,142.7,144.8,145.5,157.3,196.0.HRMS calcd forC, H,,C1,N,0:497.1182[M+H]",
found:497.1168.

[0053]  (2- (2-Amino-5-methylphenyl) -3- (3-chlorophenyl) -6-methylquinolin-4-y1)
(3-chlorophenyl) methanone (2s)

[0054]  Yellow solid (43.2mg,58%) .'H NMR (400MHz,CDC1,) :81.96 (s,3H) ,2.48 (s, 3H) ,
4.42 (br s,2H) ,6.55(s,1H) ,6.64(d,J=8.4Hz,1H) ,6.83(d,J=8.4Hz,1H) ,7.00-7.01 (m,
41) ,7.21(t,J=8.0Hz,1H) ,7.38(s,1H) ,7.40-7.43 (m,2H) ,7.60(s,1H) ,7.63(d,J=
8.4Hz,1H) ,8.11(d,J=8.4Hz, 1H) ."°C NVMR (150MHz,CDC1,) :620.2,21.9,116.8,123.5,
123.7,124.0,127.1,127.66,127.69,128.9,129.0,129.4,129.9,130.0,130.3,131.8,
132.9,133.9,135.0,138.1,138.2,138.5,142.7,144.6,145.6,157.1,196.0.HRMS calcd

for C,H,,C1,N,0:497. 1182 [M+H]", found :497.1173.
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[0055]  sijitifi4

[0056] WIS 491 2 1) 5 VA A0 B 3 e AR S ML 5 S A5 R 2 - (2- B AL iR
FACEW3, RARER LS.

[0057] 3402 (2-ZELZEHL) HEMR AL & 4310 & ™

RZ R2

N Z X _ Bi(OTf)s, MesCO,H
+ -
R P N 1R" " HFIP, N, 80 °C
NH, HoN
1 1
Ph R

X = Et, 3f 52%
X = F, 3g 60%
X =Cl, 3h 61%

O N7 X X =cl, 3d 58% X = Br, 3i 63%
[0058] X = Br, 3e 63% N g X = CF3, 3j 68%

X =H, 3a 64%
X xPh X= Me, 3b 65%

X =Et, 3¢ 71% o
e

3ke0% H2N

[0059] /WA :1(0.3mmol) ,Bi (OTf), (0.03mmol) ,MesCO,H (0.3mmol) ,HFIP (2mL) ,80
'C,N,,20h; ") B

[0060] ARG MR AT -

[0061]  2- (4-Benzyl-6-methyl-3-phenylquinolin-2-yl) -4-methylaniline (3b)

[0062] Light yellow solid (40.4mg,65%) .'H NMR (GOOMHZ,CDCls) :61.93(s,3H) ,2.48
(s,3H) ,4.37 (br s,4H) ,6.54(s,1H) ,6.58(d,J=7.8Hz,1H) ,6.75 (dd,J1:8.4Hz,J2:
1.8Hz,1H) ,7.00(d,J=7.2Hz,2H) ,7.05-7.07 (m,2H) ,7.14-7.18 (m,4H) ,7.22(t,J=
7.8Hz,2M) ,7.53(dd,J,=8.4Hz,J,=1.8Hz,1H) ,7.71 (s, 1) ,8.06 (d, J=8.4Hz, 1H) . "°C
NMR(ISOMHZ,CDClB) :620.1,22.1,35.5,116.3,124.1,126.0,126.3,126.7,126.8,127.1,
127.6,128.2,128.5,129.1,129.6,130.1,131.4,131.8,136.0,136.7,138.5,140.3,
142.3,143.6,145.7,157.9.HRMS caled for C,H,N,:415.2169[M+1], found:415.2169.
[0063]  2- (4-Benzyl-6-chloro-3-phenylquinolin-2-y1) -4-chloroaniline (3d)

[0064] Light yellow solid(39.5mg,58%) . 'H NMR (400MHz ,DMSO-d,) :64.32 (s, 2H) ,
5.14 (br s,2H) ,6.57(d,J=8.4Hz,1H) ,6.80(d,J=2.4Hz,1H) ,6.88 (dd,J1:8.8HZ,J2:
2.8Hz,1H) ,7.06(d,J="7.2Hz,21) ,7.14(t,J=7.6Hz,1H) ,7.20-7.23 (m,7H) ,7.77 (dd,J1
=8.8Hz,J,=2.4Hz,11) ,7.96 (d,]=2.0Hz, 11) ,8.09 (d,]J=9.2Hz, 1H) ."°C NVR (150MHz,
DMSO-dG) :635.0,116.7,118.6,124.7,126.6,126.8,127.6,127.9,128.2,128.4,128.5,
129.0,130.0,130.1,130.2,131.8,132.3,137.1,137.9,140.0,143.9,145.5,145.9,

158.2.HRMS calcd for C,H, CIN,:455.1076 [M+H]", found:455.1075.

31 57%
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[0065]  2- (4-Benzyl-6-bromo-3-phenylquinolin-2-yl) -4-bromoaniline (3e)

[0066] Light yellow solid(51.2mg,63%) .'H NMR (400MHz,CDC1,) :64.34 (br s,4H) ,
6.55(d,J=8.4Hz,1H) ,6.83(d,J=1.6Hz,1H) ,6.96 (d,J=7.2Hz,2H) ,7.04-7.05 (m,3H) ,
7.18-7.24 (m,6H) ,7.78(d,J=7.6Hz,1H) ,8.01 (d,J=8.8Hz,1H) ,8.11 (s, 1H) ."’C NMR
(150MHz,CDC1,) :835.5,109.3,117.9,121.4,126.4,127.2,127.6,127.8,128.08,128. 10,
128.2,128.7,129.9,131.52,131.55,133.0,133.7,136.7,137.3,139.4,144.0,144.2,
145.6,157.7.HRMS caled for CyH, Br,N,:543.0066 [M+H] ", found:543.0065.

[0067]  2- (4- (4-Ethylbenzyl) -3- (4-ethylphenyl) quinolin-2-y1)aniline (3f)

[0068] Light vellow solid (34.5mg,52%) .'H NMR (4OOMHZ,CDC13) :61.15-1.22 (m,6H) ,
2.53-2.62 (m,4H) ,4.37 (s,4H) ,6.40-6.44 (m, 1) ,6.69 (d, J=8.0Hz, 1H) ,6.72 (dd,J,=
7.6Hz,J,=1.6Hz,1H) ,6.92-6.96 (m,3H) ,6.97-7.01 (n,4H) ,7.05(d,J=8.0Hz,2H) ,7.45-
7.49 (m,1H) ,7.65-7.69 (m,1H) ,7.93(d,J=7.6Hz,1H) ,8.14(d,J=8.0Hz, 1H) ."’C NMR
(150MHz,CDC1,) :815.3,15.5,28.4,28.5,35.3,116.3,117.6,125.4,126.3,126.7,126.8,
127.3,128.0,128.1,128.5,129.0,129.8,130.1,131.3,135.4,136.0,137.5,141.9,
143.0,144.87,144.90,147.0,158.9.HRMS calcd for CyH, N,:443.2482[M+H] ", found:
443 .2477.

[0069]  2- (4- (4-Fluorobenzyl) -3- (4-fluorophenyl) quinolin-2-y1l)aniline (3g)
[0070]  Light yellow solid (38.0mg,60%) .'H NMR (400MHz,CDC1,) :84.30 (br s,2H),
4.34(s,2H) ,6.43-6.47 (m,1H) ,6.67-6.70 (mn,2H) ,6.86 (t,J=8.8Hz,2H) ,6.90-6.92 (m,
4H) ,6.96-7.02 (m,3H) ,7.51-7.55 (m,1H) ,7.71-7.75 (m,1H) ,7.93 (d,J=8.0Hz, 1H) ,8.17
(d,J=8.0Hz, 1H) . "CNMR (150MHz ,CDC1,) :834.7,114.9(d,*J, ,=20.9Hz) ,115.4 (d,] .=
20.7Hz) ,116.4,117.8,125.0,125.8,126.6,127.1,128.8,129.5(d,"J. ,=7.7Hz) ,130.0,
131.0,131.6(d,”J, ,=7.7Hz) ,134.1(d,"J,_,=3.3Hz) ,135.0,135.4(d,"J._,=3.3Hz) ,
144.6,144.8,147.2,158.8,161.4(d,'J, ,=244.1H2) ,162.0(d,'J. ,=245.0Hz) . °F NMR
(376MHz,CDC1,) 8:-114.5--114.6 (m) ,-116.7--116.8 (m) .HRMS calcd forC,.H, FN,:
423.1667 [M+H] ", found: 423 .1667.

[0071] 2- (4- (4- (Trifluoromethyl)benzyl) -3- (4- (trifluoromethyl) phenyl)
quinolin-2-yl)aniline (3j)

[0072]  Light yellow solid(53.2mg,68%) .'H NMR (400MHz,CDC1,) :64.40 (br s,4H) ,
6.43 (t,J=7.6Hz,1H) ,6.64-6.66 (m,1H) ,6.69 (d,]=8.0Hz,1H) ,6.96-7.00 (m, 1H) ,7.08
(d,J=8.4Hz,2H) ,7.18 (d,J=8.0Hz,2H) ,7.43 (d,J=8.0Hz,2H) ,7.48 (d,]J=8.0Hz,2H) ,
7.55(t,J=8.0Hz,1H) ,7.76 (t,J=7.2Hz,1H) ,7.88 (d,J=8.4Hz,1H) ,8.20 (d,J=8.4Hz,
1) ."°C NMR (150MHz,CDC1,) :835.4,116.5,117.9,124.0(q, 'J. ,=270.2Hz) ,124.1(q, ' J.,
=270.3Hz) ,124.85(q,°J. ,=6.6Hz) ,124.90,125.3,125.7(q,"J, ,=3.2Hz) ,126.3,
127.5,128.3,128.8(q,°J. ;=31.7Hz) ,129.1,129.6 (q,”J, ,=31.7Hz) ,129.9,130.1,
130.4,130.9,134.9,142.0,143.5,143.6,144.9,147.3,158.4."°F NMR (376Mtz,CDC1,) §: -
62.4(s) ,-62.6 (s) .HRMS calcd for C,fl, F.N,:523.1603 M+ ", found:523.1602.

[0073]  2- (4- (3-Chlorobenzyl) -3- (3-chlorophenyl) quinolin-2-y1) aniline (3k)
[0074]  Yellow solid (40.9mg,60%) .'H NMR (400MHz,CDC1,) :64.29-4.39 (m,4H) ,6.46

11



CN 111606849 B W OB P 10/11 B

(td,J,=7.6Hz,J,=1.2Hz,1H) ,6.68-6.72 (m,2H) ,6.81 (d,J=6.4Hz,1H) ,6.92(d,]=
7.6Hz,1H) ,6.96-7.00 (m,2H) ,7.05-7.06 (m,1H) ,7.09 (t,J=8.0Hz,1H) ,7.13-7.18 (m,
3H) ,7.52-7.57 (m,1H) ,7.72-7.76 (m,1H) ,7.93(d,J=8.0Hz,1H) ,8.18 (d,J=8.0Hz, 1H)
.'°C NMR (100MHz,CDC1,) :635.2,116.4,117.8,124.9,125.5,126.3,126.5,126.6,127.4,
127.6,128.2,128.3,129.0,129.2,129.7,129.9,130.1,130.9,133.8,134.5,134.8,
139.9,141.7,143.9,144.9,147.3,158.4.HRMS caled for C,H, CIN,:455.1076 [M+H]",
found:455.1072.

[0075]  2- (4- (2-Chlorobenzyl) -3- (2-chlorophenyl) quinolin-2-y1)aniline (31)
[0076] Light yellow solid (38.8mg,57%) . "H NMR (400MHz,CDC1,) :64.19(d,J=
16.8Hz,1H) ,4.43 (br s,2H) ,4.60(d,J=17.2Hz,1H) ,6.43(t,J=7.6Hz,1H) ,6.65(d,]=
7.6Hz,1H) ,6.69 (d,]J=8.0Hz,1H) ,6.85(d,J=7.6Hz,1H) ,6.94-6.99 (m,2H) ,7.02-7.10
(m,3H) ,7.12-7.16 (m,1H) ,7.31 (t,J=8.4Hz,2H) ,7.49 (t,J=8.0Hz,1H) ,7.72 (t,J=
8.0Hz,1H) ,7.79(d,J=8.4Hz,1H) ,8.18 (d,J=8.4Hz, 11) ."°C NMR (100MHz,CDC1,) :632.8,
116.5,117.4,125.0,125.2,126.3,126.4,126.8,127.1,127.5,129.0,129.1,129.2,
129.4,129.65,129.67,130.0,130.3,131.9,133.5,133.8,134.3,136.9,137.0,145.0,
145.1,147.3,158.4.HRMS caled for C,fH, C1,N,:455.1076 [M+H]", found:455.1076.
[0077]  SEjitifsl5

[0078] AR BHFTA I =2 - (2- R I ZRIE) MEMR AL S92 0] LLBEA T — R A1 N, AT
B RGBT 5 -

Ph.__O
NaNO,, HCI

A Ph|\|H2 0°C,1h
[0079] Nz then 60 °C, 3 h
w
4,64%

[0080]  7EO°C (WKAKR) N, 1A [ e H K XA 2a (60 . Omg , 0. 15mmo 1) ATHCT /K ¥
(2M,1.5mL) , f£0°C R A H: Lomin& , VR AW AL AR SN (1. 4mg, 0. 165mmol) , 4k £ 45
FELh o SRR VR A 0 60 °C s w45 Pk 3h o SRS TR , ¥4 E0 4 50, F M RINHCO, K
WAL B, S8 )5 FHDCM (10mL X 3) ZEHL o & A HUAR F ER /K Bk, IF FITC K BRIR B 145 » 1L ik
R K A BN AR o R S AR M R AT 20 B (il R/ TR TR =20/1) 15 3 A i
144 (36.8mg, 64%) o &b AW RAEEAR I F : "H NMR (400MHz ,CDCL,) :87.29-7.35 (m, 3H) ,
7.50-7.57 (m,3H) ,7.76-7.83 (m,6H) ,8.34(d,J=8.4Hz,1H) ,8.39 (d, J=8.8Hz, 1) ,8.51-
8.53 (m,1H) ,8.55(d,J=8.0Hz,1H) ,9.59-9.61 (m,1H) . °C NMR (150MHz,CDC1,) :6120.7,
122.6,123.7,124.2,125.2,126.7,127.1,127.2,128.1,128.2,128.4,128.9,129.1,
129.7,130.0,130.1,131.1,131.3,132.1,134.4,136.8,141.9,146.9,147.8,200. 1 . HRMS
caled for C,H NO:384.1383[M+H]", found:384.1383.

[0081]  7E[H LM F KU INAA (57 .5mg, 0. 15mmol) \LiATH, (0.3mL,0.3mmol , IMf THFYA
B0 FJG/KTHE (ImL) , 76 305 T B4 o 108 o TLCH W S 2 56 U S TN KPR K RE L 48 i FDCM
(10mL X 3) FHL o 3 A UM, FITE R BRIR BN T 1L 8 TR kB 285, 19 B R KB AR )
R RERAE > B (R LR A= 10/1) 133 A [E 145 (30. 1mg, 72%) » iZAL AR

12
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EHCHE R = 'H NMR (400MHz,CDC1,) :87.59 (t,J=7.6Hz, 1H) ,7.63-7.68 (n,2H) ,7.71-7.77
(m,2H) ,7.79-7.82 (m, 1H) ,8.04 (d,]=8.4Hz,11) ,8.32(d,J=8.4Hz, 11) ,8.53-8.55 (m,
1H) ,8.57-8.59 (m, 11) ,8.65-8.67 (m, 11) ,9.26 (s, 1) ,9.52-9.54 (m, 1) ."°C NMR (150MHz,
CDC1,) :6122.7,123.4,123.57,123.62,126.2,126.3,127.1,127.6,127.7,128.0,128.2,
129.2,129.5,129.6,129.8,129.9,130.2,131.2,132.1,147.61,147.64.HRMS calcd for

C,,H,,N:280.1121 [M+H] ", found:280. 1111,

Ph.__.O
1) IM H280q4, 1t

o0sa N PhNHz 2) NaNO,, NaNg, 0°C
N/ D 3) 1,2,4-trichlorobenzene

/

214 °C

2a

[0083]  7EA LS A 2a (80.0mg,0. 2mmol) FIFAHRER (1M, 2.5mL) , K453 1R & WITE
SERPEFESD, SRF R ENZE0C (WKAKIR) o B8 53230 I\ S AR 493 (82. 8, 1. 2mmo1) I 7K WK
(ImL) FAEHE Lo £E15min Y FHE AR A B ZALH (78. Img, 1. 2mmol) FYZKIEWR (1mL) Ff
FEOC R it The 1 I8 UTIE W, K e A3 BIUR SR [ 4 o R Z [ A B 1, 2, 4- = 50K
(5mL) L I AE214°C (RS JRIR) A3 o ok TR B 270, Sl R sl 1 A 7 88 (A v/
ZWRZ TG =10/1) 13 3 85 4[5 146 (54.9mg, 69% ) o AL &P R AL KLHE 00 F « 'H NMR
(600MHz,CDC1,) :86.84 (d,J=8.4Hz,1H) ,6.97 (t,J=8.4Hz,1H) ,7.32 (t,J=8.4Hz,2H)
7.37-7.41(n,5H) ,7.47-7.50 (m,2H) ,7.55 (t,J="7.8Hz, 1) ,7.72-7.74 (m,3H) ,7.83 (t,]
=8.4Hz,1H) ,7.99 (d,J=8.4Hz,1H) .9.11 (d,J=8.4Hz, 1H) ."°C NMR (150MHz,CDC1,) : 8
116.9,117.6,117.8,121.3,121.5,122.9,126.6,126.8,128.0,128.6,128.7,128.9,
129.6,129.8,130.0,130.6,131.6,133.2,133.8,134.4,137.8,149.7,197.0.HRMS calcd
for C,gH,N,0:399.1492[M+H]", found:399.1483.

[0084] DL b St 5 ol 77 AR WYt S A SR | 2 SRR B A A o AR AT M RN 57 R 1%
TR A AN R b R S i 51 4 R A 3R St ) R 5 B S e i3 0 R A R B R DR
B, FEAN G B A A BB LT S AR WO 2 A 2% P AR AH RS HE S 620 (0 RS E 34378 N
AP BRI N
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