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[0003]  H i, V& O SCHRIRIE 1 —£52-15]1b - 3 - S AR MR AL S W & T 12, (B3
LETTIEATIIRAFAE JFURMAS 2 15 2] 54 20 JREE B S L 5f A3 22 M R 1~ 22 5 P IR ) e
(00041 PRIE, W9F FE I A0 D153 5 5 450 JEURH H A, 8 ol T 82 ) 43 A1 0 BEROR 5 B2 - M e - 3 -
SEARIGI RIS AL S VIR e RORT 5, A o BB R e SORSE AT 5%

LZAAR
[0005] A% B gk R AT B R o) 2 Bt 7 — Tl 2 - Mg Ibg - 3 - S AR g Wk ik SR A & W0 & 1 7
V%A TR 2 - IR TR L R E WD 43 18] 3R SO, ey R 1 T 2- Mgl - 3- 28 AR
W5| Rk RAL S, A TR B 5045 BV (A8 L 25 AR AN IS IE FYE 284 0, BT
FER) TV N R A5
[0006]  AS B Jyfigt e IR FOR v) R FH AN B0AR T 58 5 — A2 - 5[ - 3 - AR5 Bk bk 2 4k
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[0008]  FLr:RUNA BT E . S LC, BEIEERC,  FEEIE, RONFR I 250 R HE B L
PRI, BURIR B IR IA B HURIE g 2 =8 86 .C | bedkmlic fedal k.

[0009]  t—20Mh, 7E Bk E AR Serb, Fid S B 71 A ke B A EORHI R FH A3 7S 36
A HFIP) \1,2- =5 &%t (DCE) B =9 L BE (TFE) IS5, Horb /S o N EE (HFIP) AA %
2- 5] - 3 - AR IR IR AL A P 21 B ARV 711

[0010] ik —3PHh, £ EREEARTT v, Pk A 7708 AN 8 26, i B BSR4 {Cu (0Ac) , )
i B2 - 517K 590 {Cu (0Ac) , = H,0}) BUEAGAR - —/KA4 (CuCl, * 2H,0) .
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s DTRG0 40K R (m-CPBA) BIGRUT i 4 Ak & (TBHP) I, e 28 B S P AIK.
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75 AT WONEME  BECO WA E%)
1 Cu(OAc) 80 HFIP 42
2 Cu(OAc), 80 TFE 32
3 Cu(OAc), 80 MeOH trace
4 Cu(OAc), 80 DCE 15
5 Cu(OAc), 80 THF trace
6 Cu(OAc) 80 dioxane trace
7 Cu(OAc),'H,O 80 HFIP 53
8 CuCl, 2H,0 80 HFIP 22
9 CuBr; 80 HFIP trace

[0024] 10 Cu(OTH), 80 HFIP trace
11 CuSOq4 80 HFIP trace
12 Cu(OAc) H,0 m-CPBA® 80 HFIP 28
13 Cu(OAc), H,0 TBHP ¢ 80 HFIP 24
14¢ Cu(OAc), H,O 80 HFIP 26
15¢ Cu(OAc), H,O 80 HFIP 36
16 Cu(OAc) H,O 0, 80 HFIP 61
17 Cu(OAc)-H-,O 0O, 60 HFIP 23
18 Cu(OAc) H,0O 0, 100 HFIP 41

“ R MiZEAT: 1a (0.3 mmol), f%’f»t)"fU(Ou.OISmmol), (2 mL), 20hs 24 Bk
#; 0.3 mmol; “EALF(0.0075 mmol); ¢4k 71(0.03 mmol).

[0025]  Sijifs]2

Ph o NH
Z Cu(OAC)»H,0 /
[0026] -
HFIP, O,, 80 °C N Ph
NH H

2
1a 2a

[0027] i) 15mL R B AR IR A 1a (57.9mg, 0. 3mmol) EE R HH — /K &4 (3. Omg,
0.015mmol) AN H PIRE (2mL) , K e B RS8R T 8 IR S T80 Cili h i
RE20h 15 S M EE G , o EN R SR e T, I RERAE 2 B (kg LR O BR=5/1) 13
HEE PR )24 (36 6mg , 61 %) « XA A VI FRAEHH A 'H NUR (400MHz , DMSO-d,) : 86.61
(d,J=8.0Hz,1H) ,6.70-6.77 (m,2H) ,6.98 (d,]=8.4Hz, 1) ,7.01-7.07 (m,6H) ,7.12-7.17
(m,3H) ,7.25(d,J=7.6Hz,1H) ,7.34(d, ] =8.4Hz, 1H) ,7.38-7.40 (m,2H) ,7.51 (t,]=
7.6Hz,1H) ,8.33 (s, 1H) ,11.34 (s, 1H) ."°C NMR (150MHz,DMSO-d,) :671.6,111.5,111.7,
112.4,118.0,118.9,119.1,120.8,121.6,124.9,127.46,127.51,127.6,127.8,127.9,
128.1,130.0,133.7,136.3,138.0,138.5,140.3,160.6,201.0.HRMS calcd for
C,et, N,Na0:423.1468 [M+Na] ", found : 423.1466.

[0028] s {513

[0029] ik A St (11 2.5) 7 Y AP B L 3l i 538 S D L 5 5 RS 345 T 2 - e W - 3 - AR Wik
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RZ
o 1 NH
I =1
p R Cu(OAc);HZOO R I3
HFIP, 05, 80°C N\ W R2 |
o 2

oph X=H,2a61%

NH
X ] X= Me, 2b 63%
O Q X = MeO, 2¢ 60%
N Ph X = Cl, 2d 57%
[0031] H X = Br, 26 48%

X
X = Me, 2g 65%
O X = Et, 2h 62%
0 NH X =Bu, 2i 59%
[ X = MeO, 2j 56%
O Q X =F, 2k 52%
N Q X = Cl, 21 48%
X =Br, 2m 45%

X

O " 4

OOQO

2037%

[0032]

H, 2r 62%
Cl, 25 50%

“ JRLLff:ﬂ 1 (0.3 mmol), Cu(OAc)," H,O (0.015 mmol), HFIP (2 mL), 80 °C, O, 20
}ﬁ“‘?’q){—r—o

[0033] ARV MIRAEEAE AT -
[0034] 5-Methyl-2- (5-methyl-2-phenyl-1H-indol-3-y1) -2-phenylindolin-3-one
(2b)
[0035] Yellow solid (40.5mg,63%) H ONMR (600MHZ,DMSO—d6) :62.11(s,3H) ,2.22 (s,
3H) ,6.40(s,1H) ,6.86(d,J=7.8Hz,1H) ,6.91(d,J=7.8Hz,1H) ,7.03-7.06 (m,6H) ,7.11-
7.15(m,3H) ,7.22(d,J=8.4Hz,1H) ,7.35-7.37 (m,3H) ,8.06 (s, 1H) ,11.18 (s, 1H) BC NMR
(ISOMHZ,DMSO—d6):520.6,22.0,72.1,111.2,111.4,112.4,119.2,120.6,123.1,124.0,
126.9,127.2,127.3,127.5,127.7,128.0,128.2,130.0,133.9,134.7,138.4,139.3,

140.7,159.1,201.0.HRMS calcd for C,/H, N,Na0:451.1781 [M+Na]",found:451.1776.
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[0036] 5-Methoxy-2- (5-methoxy-2-phenyl-1H-indol-3-y1) -2-phenylindolin-3-one
(2¢)

[0037]  Yellow solid (41.4mg,60%) .'H NMR (600Miz,DMSO-d,) :83.38 (s,3H) ,3.67 (s,
3H) ,6.01(d,J=1.8Hz,1H) ,6.67-6.70 (m,2H) ,6.97 (d,J=9.0Hz,1H) ,7.05(t,J=7.8Hz,
ZH),7.08—7.10(m,3H),7.13—7.15(H1,3H),7.22(dd,J1:9.0HZ,J2:3.6HZ,2H),7.43—7.44
(m,2H) ,7.94 (s,1H) ,11.18 (s, 1H) . "°C NVR (150MHz,DMSO-d,) :855.2,56.1,72.5,103.2,
105.0,111.2,111.6,112.2,114.1,119.3,127.4,127.57,127.62,127.8,128.0,128.1,
128.4,129.9,131.5,133.8,138.8,140.7,152.7,153.1,156.5,201.1.HRMS calcd for
C,oH,,N,Na0: 483 . 1679 [M+Na] ", Found : 483 . 1676.

[0038] 5-Chloro-2- (5-chloro-2-phenyl-1H-indol-3-y1)-2-phenylindolin-3-one
(2d)

[0039]  Yellow solid (40.0mg,57%) H NMR (600MHZ,DMSO‘d6) :66.42 (s, 1H) ,6.99(,J
:8.4HZ,1H),7.05(dd,J1:8.4HZ,J2:1.2HZ,1H),7.11(t,J:7.2Hz,2H),7.16‘7.19(m,
6H) ,7.22(t,J=7.2Hz,1H) ,7.36(d,J=8.4Hz,1H) ,7.39-7.40 (m,2H) ,7.53 (dd,JIZ
9.0Hz,J,=1.8Hz,1H) ,8.60 (s, 1H) ,11.66 (s, 1H) ."°C NMR (150MHz,DMSO-d,) :672.2,
111.0,113.3,114.1,119.8,121.7,121.8,123.8,127.4,127.8,128.0,128.4,128.5,
128.9,130.0,133.1,134.7,137.8,139.7,140.0,158.8,199.5.HRMS calcd for
C,H, C1,N,Na0: 4910688 [M+Na] ", Found : 491 0680.

[0040] 6-Methyl-2- (6-methyl-2-phenyl-1H-indol-3-y1)-2-phenylindolin-3-one
(2f)

[0041]  Yellow solid (38.5mg,60%) .'H NMR (400MHz , DMSO-d) :82.33 (s, 3H) ,2.35 (s,
3H) ,6.49(d,J=8.4Hz,1H) ,6.54(d,J=8.0Hz,1H) ,6.58(d,J=8.0Hz,1H) ,6.77 (s, 1H) ,
7.02-7.06 (m,5H) ,7.10-7.15 (m,5H) ,7.34-7.36 (m,2H) ,8.23 (s, 1H) ,11.15 (s, 1H) . °C NMR
(IOOMHZ,DMSO-dG):521.7,22.6,71.8,111.39,111.43,112.1,116.8,119.7,120.6,120.8,
124.7,125.9,127.3,127.48,127.53,127.6,127.9,130.0,130.6,133.8,136.7,137.7,
140.6,148.8,160.9,200. 1 .HRMS calcd for C,H,N,Na0:451.1781[MtNa]®, found:
451.1781.

[0042] 2- (4-Ethylphenyl) -2- (2- (4-ethylphenyl) -1H-indol1-3-y1) indolin-3-one
(2h)

[0043] Yellow solid (42.4mg,62%) JHONMR (600MHZ,DMSO‘d6) :61.04(t,J=7.8Hz,3H) ,
1.11(t,J=7.8Hz,3H) ,2.42(q,J=7.8Hz,2H) ,2.49(q,J=7.8Hz,2H) ,6.63 (d,]J=8.4Hz,
1H) ,6.70 (t,J=7.2Hz,1H) ,6.75(t,J=7.8Hz,1H) ,6.84-6.87 (m,4H) ,6.96 (d,J=8.4Hz,
1H) ,7.00-7.04 (m,3H) ,7.26(d,J=8.4Hz,3H) ,7.32(d,J=8.4Hz,1H) ,7.50 (t,J=7.2Hz,
1H) ,8.28 (s, 1H) ,11.25 (s, 1H) ."°C NMR (150MHz,DMSO-d,) :616.10,16.11,28.2,28.4,
71.5,111.4,111.6,112.3,117.8,118.9,119.1,120.7,121.5,124.9,126.9,127.3,127.6,
127.9,130.0,131.0,136.1,137.3,137.9,138.7,142.8,143.2,160.5,201.3.HRMS calcd
for C,,H,N,Na0:479.2094 [MNa], found:479.2094.

[0044] 2- (4- (tert-Butyl) phenyl) -2- (2- (4- (tert-butyl) phenyl) -1H-indol-3-y1)

indolin-3-one (21)
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[0045]  Yellow solid (45.3mg,59%) .'H NMR (400MHz,DMSO-d,) :61.14 (s,9H) ,1.20 (s,
9H) ,6.65-6.71 (m,2H) ,6.75(t,J=7.6Hz,1H) ,6.95 (d,J=8.4Hz,1H) ,7.00-7.06 (m,5H) ,
7.10(d,J=8.0Hz,2H) ,7.26-7.33 (m,4H) ,7.49 (t,J=7.2Hz,1H) ,8.25(s,1H) ,11.25 (s,
1H) ."°C NMR (150MHz,DMSO-d) :631.5,31.6,34.4,34.6,71.5,111.5,111.6,112.3,117.8,
118.9,119.1,120.7,121.4,124.1,124.6,124.9,127.2,127.8,129.9,130.7,136.1,
136.9,137.9,138.9,149.7,149.9,160.8,201.5.HRMScaled for C,H,N,Na0:535.2720 [M+
Na]",found:535.2704.

[0046] 2- (4-Fluorophenyl) -2- (2- (4-fluorophenyl) -1H-indol1-3-y1) indolin-3-one
(2k)

[0047]  Yellow solid(34.0mg,52%) ."H NMR (600MHz,DMSO-d,) :66.68 (d,J=8.4Hz, 1H) ,
6.75(t,J=7.2Hz,1H) ,6.80 (t,J=7.8Hz,1H) ,6.87 (t,]J=9.0Hz,2H) ,6.92 (t,J=8.4Hz,
2H) ,6.98(d,J=8.4Hz,1H) ,7.06 (t,J=7.8Hz,1H) ,7.17-7.20 (m,2H) ,7.33(d,J=7.8Hz,
1H) ,7.35(d,J=8.4Hz,1H) ,7.37-7.40 (m,2H) ,7.53 (t,J=7.8Hz,1H) ,8.38 (s, 1H) ,11.40
(s, 1H) ."°C NMR (150MHz,DMSO-d,) :871.0,111.76,111.81,112.5,114.4(d,*J. .=
21.9Hz) ,114.8(d,*J. ,=20.7Hz) ,118.3,118.7,119.4,120.5,121.9,125.0,127.5,129.5
d,’J, ,=7.THz) ,130.0(d,"J, ,=3.3Hz) ,132.2(d,’J. ,=8.7Hz) ,136.1,137.6,138.3,
160.7,161.9(d,'J. ,=242.9Hz) ,162.0(d,'J. ,=243.9Hz) ,201.2."°F NMR (376MHz , DMSO-
dg)8:-114.4--114.5(m) ,-116.1--116.2 (m) .HRMS caled for C,H FN,0:437.1460[M+H] ",
found:437.1451.

[0048] 2- (4-Bromophenyl) -2- (2- (4-bromophenyl) -1H-indol-3-y1) indolin-3-one
(2m)

[0049]  Yellow solid(37.5mg,45%) ."H NVMR (600MHz,DMSO-d,) :66.69 (d,J=7.8Hz, 1H) ,
6.77 (t,J=7.8Hz,1H) ,6.82(t,J=7.8Hz,1H) ,6.99 (d,J=8.4Hz,1H) ,7.06-7.08 (m,3H) ,
7.24(d,J=8.4Hz,2H) ,7.27-7.30 (m,4H) ,7.33(d,J=7.8Hz,1H) ,7.36 (d,J=8.4Hz,1H) ,
7.53-7.56 (m,1H) ,8.41 (s, 1H) ,11.45 (s, 1H) . "°C NMR (150MHz,DMSO-d,) :871.2,111.7,
111.9,112.6,118.4,118.6,119.5,120.5,121.1,121.5,122.1,125.0,127.4,129.8,
130.5,131.0,132.1,132.6,136.3,137.3,138.4,139.5,160.7,200.8.HRMS calcd for
C,gH (Br,N,Na0:578.9678 [M+Na] ", found: 578.9666.

[0050] 2- (m-Tolyl) -2- (2- (m-tolyl) -1H-indol-3-y1) indolin-3-one (2n)

[0051]  Yellow solid (37.2mg,58%) .'H NMR (400MHz,DMSO-d,) :62.01 (s,3H) ,2.08 (s,
3H) ,6.57 (d,J=8.0Hz,1H) ,6.69-6.76 (n,2H) ,6.86 (d, J=8.0Hz,2H) ,6.93-7.05 (m,6H) ,
7.20(d,J=9.2Hz,2H) ,7.26(d,J=7.6Hz,1H) ,7.33(d,J=8.0Hz,1H) ,7.51 (t,J=7.2Hz,
1H) ,8.34 (s, 1H) ,11.30 (s, 1H) ."°C NMR (150MHz,DMSO-d,) :621.1,21.5,71.5,111.4,
111.7,112.3,117.9,119.06,119.14,120.7,121.5,124.4,124.8,126.6,127.6,127.9,
128.0,128.1,128.4,131.0,133.6,136.2,136.7,136.9,137.9,138.6,140.1,160.3,
201.0.HRMS caled for C,H,N,0:429.1961[M+H]", found:429.1946.

[0052] 2- (2-Fluorophenyl) -2- (2- (2-fluorophenyl) -1H-indol1-3-y1) indolin-3-one
(20)

[0053]  Yellow solid (24.2mg,37%) .'H NMR (600MHz,DMSO-d,) :86.63 (d,J=7.8,1H) ,



CN 111574427 B W OB P 7/8 7L

6.69 (t,]=7.2,1H) ,6.80-6.83 (m,1H) ,6.89-6.93 (m,1H) ,6.94 (t,J=7.8,1H) ,6.98-7.02
(m,2H) ,7.03-7.07 (m,2H) ,7.17-7.20 (m,2H) ,7.25-7.29 (m, 1H) ,7.30-7.32 (m,2H) ,7.38-
7.42(m,2H) ,7.69 (s, 1) ,11.34 (s, 11) ."°C NMR (150MHz ,DMSO-d,) :669.7,110.4,111.6,
112.3,115.2(d,”J. ,=20.7Hz) ,116.4(d,*J. ,=21.9Hz) ,117.9,118.3,119.1,121.3,
121.6(d,*J,,=15.3Hz) ,121.9,123.5(d,"J,_,=3.20z) ,124.1(d,"J.,=2.3Hz) ,124.8,
126.5,127.3(d,"J, ,=12.0Hz) ,129.2(d,"J, ,=3.3Hz) ,130.2(d,’J. ,=7.THz) ,130.5(d
,*Jey=17.7Hz) ,130.8,133.1,136.4,137.8,159.8(d, 'J. ,=243.9Hz) ,160.5,161.6(d,
'J.=247.2Hz) ,200.3.""F NMR (565MHz,DMS0-d,) 8:-112.4 (s) ,-107.7 (s) .HRMS calcd
for C,gH F,N,Na0:459.1279[M+Na] ", found:459.1272.

[0054]  2-Cyclopropyl-2- (2-cyclopropyl-1H-indol-3-y1) indolin-3-one (2p)

[0055]  Yellow solid (23.1mg,47%) .'H NMR (400MHz,DMSO-d,) :60.02-0.08 (m, 11)
0.33-0.39 (m,1H) ,0.68-0.74 (m,2H) ,0.81 (d,J=8.0Hz,2H) ,0.85-0.88 (m,2H) ,1.77-1.83
(m,1H) ,2.19-2.26 (m,1H) ,6.70 (t,J=7.6Hz,1H) ,6.75-6.80 (m,2H) ,6.94 (t,J=8.0Hz,
1H) ,7.20-7.25 (m,2H) ,7.38 (s, 1H) ,7.44-7.47 (m,2H) ,10.54 (s, 1H) ."°C NMR (150MHz,
DMSO-d,) :61.0,4.6,8.0,8.3,9.7,16.8,68.1,110.7,111.3,111.5,117.3,119.1,119.5,
119.8,120.5,124.6,128.0,134.9,137.8,139.3,161.4,204.2.HRMS calcd for
C,pH,N,Na0:351. 1468 [M+Na] ", found: 351 . 1466.

[0056] 2- (Naphthalen-2-y1)-2- (2- (naphthalen-2-y1) -1H-indol-3-y1) indolin-3-
one (2q)

[0057]  Yellow solid (34.5mg,46%) .'H NMR (400MHz,DMSO-d,) :86.54 (d,J=8.0Hz, 1H)
6.67-6.72(m,2H) ,7.02-7.07 (m,2H) ,7.13(d,J=8.4Hz,1H) ,7.29-7.40 (m,6H) ,7.43-7.46
(m,2H) ,7.54(d,J=8.8Hz,1H) ,7.57-7.61 (m,3H) ,7.65(d,J=8.0Hz,1H) ,7.75 (t,J=
8.0Hz,2H) ,8.06 (s, 1H) ,8.62 (s, 1H) ,11.55 (s, 1H) . °C NMR (150MHz ,DMSO-d,) :871.7,
111.8,111.9,112.7,118.1,119.2,119.3,120.8,121.8,124.7,124.9,126.3,126.36,
126.43,126.5,126.8,127.0,127.5,127.6,127.7,127.8,128.1,128.3,129.3,131.0,
132.3,132.4,132.6,132.7,136.6,138.07,138.09,138.3,160.1,200.6.HRMS calcd for
Cyel, N,Na0:523.1781 [M+Na] ", found:523.1767.

[0058] 2- (4-Chlorophenyl) -2- (2- (4-chlorophenyl) -5-methyl-1H-indol-3-y1) -5-
methylindolin-3-one (2r)

[0059]  Yellow solid (46.1mg,62%) .'H NMR (600MHz,DMSO-d,) :82.16 (s,3H) ,2.26 (s,
3H) ,6.50 (s,1H) ,6.91(d,J=8.4Hz,1H) ,6.94(d,J=7.8Hz,1H) ,7.11 (d,J=8.4Hz,2H) ,
7.14(s,5H) ,7.26(d,J=8.4Hz,1H) ,7.34(d,]=8.4Hz,2H) ,7.41(d,J=8.4Hz,1H) ,8.15
(s,1H) ,11.31 (s, 1H) ."°C NMR (150MHz,DMSO-d,) :620.6,22.0,71.5,111.5,111.6,112.6,
118.9,120.3,123.6,124.1,127.4,127.5,127.6,127.7,127.9,128.9,129.4,130.8,
131.8,132.3,132.5,132.7,134.7,137.2,139.5,139.7,159.4,200.8.HRMS calcd for
CyoH,,CL,N,Na0:519. 1001 [M+Na] ", found:519.0989.

[0060]  2- (3-Chlorophenyl) -2- (2- (3-chlorophenyl) -5-methyl-1H-indol-3-y1) -5-
methylindolin-3-one (2s)

[0061]  Yellow solid (37.2mg,50%) .'H NMR (600MHz,DMSO-d,) :62.14 (s,3H) ,2.25 (s,
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3H) ,6.49 (s, 11) ,6.91 (d,J=8.4Hz,1H) ,6.97 (d,J=8.4Hz, 1) ,7.05-7.09 (m, 2H) ,7.13-
7.14m, 1) ,7.15-7.17 m,3H) ,7.19-7.21 (m, 1H) ,7.26 (d,J=8.4Hz,1H) ,7.31-7.32 (m,
2H) ,7.41(dd,J,=8.4Hz,J,=1.8Hz,1H) ,8.23 (s, 1H) ,11.36 (s, 1H) ."°C NMR (150MHz,
DMSO-d,) :820.6,22.0,71.5,111.3,111.7,112.6,118.8,120.2,123.7,124.1,126.0,
127.3,127.5,127.6,127.67,127.73,128.3,129.4,129.8,129.9,132.6,132.9,134.7,
135.5,137.1,139.9,142.8,159.3,200.7.HRMS calcd for C,H,,C1,N,Na0:519.1001 [M+
Na]", found:519.0997.
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