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P W, BRI WO VR RO
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 CuCly'2H,0 80 HFIP 22
9 CuBr ) 80 HFIP trace _
[0024] trace. 10 Cu(OTH),_ 80 HEIP.
trace 11 “CuS0Oy4 80 HFIP
28 12 Cu(OAc),'H,O m-CPBA" 80 HFIP
24 13 Cu(OAc), H-0 TBHP¢ 80 HFIP
26 144 Cu(OAc), H,0 _ 80 HFIP
A _15° _COQARHQ X)) HEIR
61 16 Cu(OAc)'H,O O, 80 HFIP
- 23 7. Cu(QAchH H-Q_ _Oa 60. HEJP
P 41 18 Cu(OAc),'H,O (0)) 100 HFL
v ool P A T e A8 e  MEM G 0 > el e
mol). #. 0.3 mmol; “HLF(0.0075 mmol); ¢ HAL7(0.03 m
[0025] 2

Cu (OAC)z' H20

0026 -
[0027] 15mL 1a(57 .9mg ,0 .3mmol) (3 .0mg,
0.015mmol) (2mL) 80
20h ( / 5/1)

2a(36.6mg ,61 ) 'H NMR (400MHz ,DMSO d,) B 6 .61
(d,J 8.0Hz,1H) ,6.70 6.77(n,2H) ,6.98(d,J 8.4Hz,1H),7.01 7.07(n,6H),7.12 7.17
(n,3H) ,7.25(d,J 7.6Hz,1H),7.34(d,J 8.4Hz,1H),7.38 7.40(m,2H) ,7.51(t,J
7 .6Hz ,1H) ,8.33(s ,1H) ,11.34(s ,1H) ."°C NMR(150MHz ,DMSO d)571.6,111.5,111.7,
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,gH,oN,Na0:423 .1468[M+Na]" ,Found:423 .1466 .

[0028] 3

[0029] 2 1 2 3
2 2

[0030] 2 2 3 2 a.
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P
(o] NH X=H, 2a61% (o]
7 WL

[0031]

X = Me, 2g 65%
X = Et, 2h 62%
X =1Bu, 2i 59%

Vi X =MeO, 2j 56% 3
= \ -’{_?.-': '.‘.?_-I!—-";-ig,?:"'_'f—;;* —=

; Al
V X= Cl, 21 48%.
\ X = BF, 2m 45%

2q 46%

2037%

[0032]

! JRLLff:ﬁ 1 (0.3 mmol), Cu(OAc),-H,O (0.015 mmol), HFIP (2 mL), 80 °C, O,, 20
PoE q}i—r—o

[0033]

[0034] 5 Methyl 2 (5 methyl 2 phenyl 1H indol 3 yl) 2 phenylindolin 3 one
(2b)

[0035] Yellow solid(40.5mg,63 ) .*H NMR(600MHz ,DMSO d.) 52 .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(n,3H) ,8 .06(s ,1H) ,11.18(s,1H) .2*C NMR
(150MHz ,DMSO d¢) 20.6,22.0,72.1,111.2,111 .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 yl) 2 phenylindolin 3 one
(2c)
[0037] Yellow solid(41.4mg,60 ) ."H NMR(600MHz ,DMSO d.) 33 .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,
2H) ,7.08 7.10(m,3H) ,7.13 7.15(m,3H) ,7.22(dd ,J, 9.0Hz,J, 3.6Hz,2H),7.43 7.44
(m,2H) ,7 .94 (s ,1H) ,11 .18(s ,1H) .*°C NMR(150MHz ,DMSO d,) B 55.2,56.1,72.5,103 .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
CyoH,aN,Na0:483 .1679[M+Na]" ,found:483 .1676 .
[0038] 5 Chloro 2 (5 chloro 2 phenyl 1H indol 3 yl) 2 phenylindolin 3 one
(2d)
[0039] Yellow solid(40.0mg,57 ) .*H NMR(600MHz ,DMSO do) 56 .42(s ,1H) ,6 .99(d ,J
8 .4Hz ,1H) ,7.05(dd ,J, 8.4Hz,J, 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,J,
9.0Hz,J, 1.8Hz,lH),8.60(s,LH),11.66(s,1H) .**C NMR(L150MHz ,DMSO d,) 372.2,
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,gH,sCI,N,Na0:491 .0688 [M+Na] " ,Found :491 .0680 .
[0040] 6 Methyl 2 (6 methyl 2 phenyl 1H indol 3 yl) 2 phenylindolin 3 one
2f)
[0041] Yellow solid(38.5mg,60 ) ."H NMR(400MHz ,DMSO d.) 32 .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,lH) ,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
(100MHz ,DMSO d) ®21.7,22.6,71.8,111 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 N,Na0:451 .1781[M+Na]" ,Found:
451 .1781.
[0042] 2 (4 Ethylphenyl) 2 (2 (4 ethylphenyl) 1H indol 3 yl)indolin 3 one
(2h)
[0043]  Yellow solid(42 .4mg,62 ) .'H NMR(600MHz ,DMSO d)) 51.04(t,J 7.8Hz,3H),
1.11(t,J 7.8Hz,3H),2.42(q,) 7.8Hz,2H),2.49(q,) 7 .8Hz,2H),6.63(d,J 8.4Hz,
1H) ,6.70(t,J 7.2Hz ,1H) ,6.75(t,] 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,lH),7.50(t,] 7.2Hz,
1H) ,8.28(s ,1H) ,11 .25(s ,1H) .*°C NMR(150MHz ,DMSO d,) 5 16.10,16.11,28.2,28 .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[M+Na]" ,found:479 .2094 .
[0044] 2 (4 (tert Butyl)phenyl) 2 (2 (4 (tert butyl)phenyl) 1H indol 3 yl)
indolin 3 one(21)

30H24
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[0045]  Yellow solid(45.3mg,59 ) .'H NMR(400MHz ,DMSO do) ©1.14(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,) 8.0Hz,2H) ,7.26 7.33(m,4H) ,7.49(t,] 7.2Hz,1H) ,8.25(s,1H) ,11.25(s,
1H) .*°C NMR(150MHz ,DMSO d) 531.5,31.6,34 .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 .HRMScalcd for C,H.N,Na0:535 .2720 M+
Na]" ,found:535 .2704 .

[0046] 2 (4 Fluorophenyl) 2 (2 (4 fluorophenyl) 1H indol 3 yl)indolin 3 one
2k)

[00471  Yellow solid(34.0mg,52 ) .'H NMR(600MHz ,DMSO d) ©6.68(d,] 8.4Hz,1H),
6.75(t,J 7.2Hz,H) ,6.80(t,] 7.8Hz,H) ,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 ,H),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,)571.0,111.76,111.81,112.5,114 .4(d ,*J, .
21 .9Hz) ,114 .8(d ,2J, . 20.7Hz),118.3,118.7,119 .4,120.5,121.9,125 0,127 5,129 .5
d,’3, . 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
d: 114.4 114 .5(m), 116.1 116.2(m) .HRMS calcd for C,H,FN,0:437 .1460[M+H]",
found:437 .1451 .

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

[00491 Yellow solid(37 .5mg,45 ) .*H NMR(600MHz ,DMSO d)) 6.69(d,J 7.8Hz,lH),
6.77(t,J 7.8Hz,lH) ,6.82(t,J 7.8Hz,H),6.99(d,] 8.4Hz,H),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,H),
7 .53 7.56(m,1H) ,8.41(s ,1H) ,11 .45(s ,1H) .

36H36
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6.69(t,J 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 ,1H) ,11 .34(s,1H) .*°C NMR(150MHz ,DMSO d.) 569.7,110.4,111 .6,
112.3,115.2(d %), 20.7Hz) ,116.4(d,”), . 21.9Hz),117.9,118.3,119.1,121.3,
121.6(d,%J,  15.3Hz) ,121.9,123.5(d,"J, . 3.2Hz),124.1(d,"), . 2.3Hz),124.8,
126 .5,127.3(d ,J. ; 12.0Hz) ,129.2(d,"J,, 3.3Hz),130.2(d,’J, . 7.7Hz),130.5(d
o ¢ 7.THz) ,130.8,133.1,136.4,137.8,159.8(d,'J, . 243 .9Hz) ,160.5,161 .6(d,
"3, 247 .2Hz) ,200 .3 ."°F NMR(565MHz ,DMSO d,)5 : 112.4(s), 107.7(s) -HRMS calcd
for C,H  F,N,Na0:459 1279[M+Na]" ,found:459 .1272 .

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

[0055] Yellow solid(23.1mg,47 ) .'H NMR(400MHz ,DMSO d,)50.02 0.08(m,1H),
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,)51.0,4.6,8.0,8.3,9.7,16.8,68.1,110.7,111 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
CHaoN,Na0:351 .1468[M+Na] ™ ,Found:351 .1466 .

[0056] 2 (Naphthalen 2 yl) 2 (2 (naphthalen 2 yl) 1H indol 3 yl)indolin 3

one (29)

[00571 Yellow solid(34.5mg,46 ) .'H NMR(400MHz ,DMSO d,) 56.54(d,] 8.0Hz,lH),
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.) B 71.7,
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
CyeHyuN,Na0:523 1781 [M+Na] ™ ,Found:523 .1767 .

[0058] 2 (4 Chlorophenyl) 2 (2 (4 chlorophenyl) 5 methyl 1H indol 3 yl) 5

methylindolin 3 one(2r)

[0059] Yellow solid(46.1mg,62 ) .*H NMR(600MHz ,DMSO d,) B 2.16(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,J 8.4Hz,2H),7.41(d,J 8.4Hz,lH) ,8.15
(s,1H) ,11.31(s ,1H) ."*C NMR(150MHz ,DMSO d,) 3 20.6,22.0,71.5,111.5,111 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,,CIN,Na0:519 .1001 [M+Na]" ,found:519 .0989 .

[0060] 2 (3 Chlorophenyl) 2 (2 (3 chlorophenyl) 5 methyl 1H indol 3 yl) 5

methylindolin 3 one(2s)

[0061]  Yellow
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3H) ,6 .49(s ,1H) ,6.91(d ,J 8.4Hz ,1H) ,6.97(d,J 8 .4Hz ,1H),7.05 7.09(m,2H) ,7 .13
7 .14(m,1H) ,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,lH),11.36(s,1H) ."°C NMR(150MHz ,
DMSO d,) 520 .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,,CI,N,Na0:519 .1001 [N+
Na]*,found:519 .0997 .

[0062]

10
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