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1. General information

Unless stated otherwise, all reactions for preparing compound 3a-aj were carried out under an
air atmosphere. All reagents and solvents were of commercial quality and were used without
further purification. Purification was carried out according to standard laboratory methodsft.
All reactions were monitored by TLC analysis with silica gel-coated plates with fluorescent
indicator UV254. 'H and '*C NMR spectra were obtained on either a Bruker AV 300 at 400
MHz and 100 MHz, respectively. Chemical shifts are reported in ppm and coupling constants
are reported in Hz with TMS at 0.0 ppm ("H and '3C) or CDCl; referenced at 7.26 ('H) and 77.0
ppm (3C) and DMSO-d referenced at 2.50 (‘H) and 39.5 ('3C). Mass spectra were measured

with an Orbitrap Exploris™ 120 mass spectrometer using ESI ionization.

2. General procedure for the synthesis of starting materials'?!

2 H R2 N R2 N
R NH, o EOH N R x N
*+ 6} reflux
R NH, OH R N“T0 KoCOg3, DMF, it R? '\‘l\ o]
R

2' 2

Glyoxylic acid (1.1 equiv.) was added into a suspension of o-arylenediamine (1. 0 equiv.)
in ethanol (1 mol/L). The reaction mixture was stirred and heated at reflux in an oil bath for 2
h, then at room temperature for 1 h until the reaction completed. The precipitated solid was
filtered and washed with ethanol, then dried to give quinoxalinone 2°. For alkylation, the
corresponding alkyl halide (1.6 equiv.) was added to a suspension of quinoxalinone 2’ (1 equiv.)
and potassium carbonate (1.2 equiv.) in DMF. The reaction mixture was stirred at room
temperature overnight. When TLC analysis indicated that the quinoxalinone disappeared, the
reaction mixture was washed with saturated solution of ammonium chloride, ethyl acetate and
water. The organic layer was separated and the aqueous layer was extracted twice with ethyl
acetate. The combined organic layers were dried with anhydrous MgSO,, filtered and
concentrated under reduced pressure. The resulting organic residue was purified by column

chromatography over silica gel to afford the desired product 2.

3. General procedure for the synthesis of 3a-3ar
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Il _Selectfluor _
0+ R 50 50°C, MeOH

1 2

Different substituted oxindole 1 (0.2 mmol, 1.0 equiv.) and various quinoxalin-2-one 2
(0.24 mmol, 1.2 equiv.) was dissolved with 2 ml methanol (MeOH) and was treated with
Selectfluor (0.4 mmol, 2.0 equiv.) at 50 °C under air atmosphere in a 10 mL thick-walled ground
test tube. Then mixture was stirred until the reaction completed. The progress of the reaction
was monitored by TLC. After that, the reaction mixture was washed with saturated solution of
ammonium chloride, dichloromethane (DCM) and water. The organic layer was separated and
the aqueous layer was extracted twice with dichloromethane. The combined organic layers were
dried with anhydrous MgSQy, filtered and concentrated under reduced pressure. The resulting
organic residue was purified using column chromatography over silica gel to give the desired

product 3 with dichloromethane/methanol (50:0 to 20:1).

4. The mechanistic studies

4.1 The Control experiments
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Oxindole (1a, 0.2 mmol), 1-methylquinoxalin-2-one (2a, 0.24 mmol, 1.2 equiv.), selectfluor
(0.4 mmol, 2.0 equiv.) were added to a 10 mL thick-walled ground test tube with a magnetic
stirring bar, then the reaction mixture was dissolved and stirred at 50 °C for 4 h until the reaction
completed. the desired product 3a was obtained in 99% yield. Meanwhile, 4a and 5a were
detected by HRMS from the reaction solution, indicating that they might be intermediates in
the reaction.
Oxindole (1a, 0.5 mmol) and selectfluor (1.0 mmol, 2.0 equiv.) were added to a 10 mL thick-
walled ground test tube with a magnetic stirring bar, then the reaction mixture was dissolved
and stirred at 50 °C for 30 h. the desired product 4a was not obtained from the reaction. However,
4a was detected by HRMS from the reaction solution, indicating that 4a might be a secondary
intermediate of the reaction and participated in a secondary pathway.
Oxindole (1a, 0.2 mmol) and 1-methylquinoxalin-2-one (2a, 0.24 mmol, 1.2 equiv.) were added
to a 10 mL thick-walled ground test tube with a magnetic stirring bar, then the reaction mixture
was dissolved and stirred at 50 °C for 12 h. the desired product 5a was not observed in reaction
process via TLC monitored and was not afforded from the reaction. Meanwhile, 5a was not
detected by HRMS from the reaction solution, indicating that it could not react in the absence
of selectfluor.
3-Fluoro-2-oxindole (4a, 0.1 mmol), 1-methylquinoxalin-2-one (2a, 0.12 mmol, 1.2 equiv.),
selectfluor (0.2 mmol, 2.0 equiv.) were added to a 10 mL thick-walled ground test tube with a
magnetic stirring bar, then the reaction mixture was dissolved and stirred at 50 °C for 12 h until
the reaction completed. the desired product 3a was observed in reaction process via TLC
monitored and was not afforded from the reaction, illustrating that 4a might be a secondary
intermediate of the reaction and participated in a secondary pathway.
3-(1-Methylquinoxalin-2-one) indolin-2-one (5a, 0.1 mmol) and selectfluor (0.2 mmol, 2.0
equiv.) were added to a 10 mL thick-walled ground test tube with a magnetic stirring bar, then
the reaction mixture was dissolved and stirred at 50 °C for 12 h until the reaction completed.
the desired product 3a was afforded in 73% yield indicating that 5a was main intermediate and
involve in the main reaction pathway in the reaction process.
Oxindole (1a, 0.2 mmol), 1-methylquinoxalin-2-one (2a, 0.24 mmol, 1.2 equiv.), selectfluor
(0.4 mmol, 2.0 equiv.) and 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO, 0.4 mmol, 2.0 equiv.)
were added to a 10 mL thick-walled ground test tube with a magnetic stirring bar, then the
reaction mixture was dissolved and stirred at 50 °C for 6 h until the reaction completed. the
desired product 3a was obtained in 31% yield. Furthermore, some free radical-trapping adducts
6-10 were detected by HRMS from the reaction solution, indicating that the reaction mechanism
might consist of two radical reaction pathways, a primary pathway and a secondary pathway.
Oxindole (1a, 0.2 mmol), 1-methylquinoxalin-2-one (2a, 0.24 mmol, 1.2 equiv.), selectfluor
(0.4 mmol, 2.0 equiv.) and Butylated hydroxytoluene (BHT, 0.4 mmol, 2.0 equiv.) were added
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to a 10 mL thick-walled ground test tube with a magnetic stirring bar, then the reaction mixture
was dissolved and stirred at 50 °C for 6 h until the reaction completed. the desired product 3a
was obtained in 49% yield. Furthermore, some free radical-trapping adducts 11-15 were
detected by HRMS from the reaction solution, indicating that the reaction mechanism might

consist of two radical reaction pathways, a primary pathway and a secondary pathway.

4.2 The HRMS spectra of compounds 4a, 5a, 6-15
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Compound 4a: HRMS (m/z) [ESI]: calculated for CgH;ONF * [M+H] *: 152.0506, found
152.04944.
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Compound 5a: HRMS (m/z) [ESI]: calculated for Ci7H1402N3 * [M+H] *: 292.1081, found
292.10757.
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Compound 6: HRMS (m/z) [ESI]:

289.19373.

T. FTMS + p ESI Full ms [100.0000-1000.0000]

Relative Abundance
=

calculated for C;7H2s0:N2 © [M+H] *: 289.1911, found

280.23450
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Compound 7: HRMS (m/z) [ESI]:
307.17905.

T: FTMS + p ES! Full ms [100.0000-1000.0000]
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calculated for Ci7H2O0,N>F * [M+H] *: 307.1816, found

30717905
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Compound 8: HRMS (m/z) [ESI]:
467.24063.

T T T T T T T T T T
3071 307.2 307.3 307.4 3075 3076 3077 3078 3079 3080
mz

calculated for CysH3203N4F * [M+H] *: 467.2453, found
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T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Compound 9: HRMS (m/z) [ESI]:

487.21149.

T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Compound 10: HRMS (m/z) [ESI]: calculated for CsH3103N4 * [M+H] *: 447.2391, found

447.23602.

T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Compound 11: HRMS (m/z) [ESI]: calculated for C3H290,NK * [M+K] *: 390.1830, found

390.18320.

T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Compound 12: HRMS (m/z) [ESI]: calculated for C23Ha3O-NFK * [M+K] *: 408.1736, found

408.17258.

T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Compound 13: HRMS (m/z) [ESI]: calculated for C3:H3¢03N3FNa * [M+Na] *: 552.2633, found

552.25940.
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T: FTMS + p ES! Full ms [100.0000-1000.0000]
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Compound 14: HRMS (m/z) [ESI]: calculated for C3;H3703N3Na © [M+Na] *: 534.2727, found
534.27271.
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Compound 15: HRMS (m/z) [ESI]: calculated for C3;H3sO3N3 © [M+H] *: 510.2751, found
510.27118.

T FTMS + p ESI Full ms [100.0000-1000.0000]
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5. X-ray Structure and Data of 3m

Datablock 2401 14lu_lgpz115096_0m - ellipsoid plot
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Table 1 Crystal data and structure refinement for

240114LU_LGPZ115096 Om.
Identification code

Empirical formula

Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

oy®

7

\7h

Volume/A3

i

If"cal::g/cm3

p/mm-T

F(000)

Crystal size/mm?3
Radiation

20 range for data collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [I>=20 (1)]
Final R indexes [all data]

240114LU_LGPZ115096_0m
CigH16FN303
341.34
193.00
monoclinic
C2/c
24.355(17)
8.370(6)
15.766(12)
90

100.14(2)

90

3164(4)

8

1433

0.573

1424.0

0.12 x 0.1 x 0.09

GaKoa (A = 1.34139)

9.738 to 121.496
-31<h<26-10<k<10,-19<| <20
17700

3535 [Ript = 0.0814, Rgigma = 0.0722]
3535/0/229

1.038

Ry = 0.0885, wR> = 0.2547

Ry = 0.1329, wR5 = 0.2953

Largest diff. peak/hole / e A-3 0.36/-0.31
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Table 2 Fractional Atomic Coordinates (x104) and Equivalent

Isotropic Displacement Parameters (A2x10%) for
240114LU_LGPZ115096_0m. Ugq is defined as 1/3 of the trace

of the orthogonalised U, tensor.

Atom

F(1)
o)
0@)
N(1)
N(2)
N(3)
cm
or)
cE3)
C(4)
C(5)
c(e)
(7
c(8)
c(9)
C(10)
caty
c(12)
c(13)
C(14)
C(15)
c(16)
a7
c(18)
0(3)

X

S38B.7(B)
81(11)
S(11)
7112}
8(12)
4(13)
Ti16)
0(17)
S(19)
1(17)
6(17)
S016)
0(16)
015
5(14)
8(15)
71(16)
1{15)
3(15)
Ti16)
1116}
a(16)
2(15)

5884 (2)
5247.5(12)

6944.
5813,
7371,
6303,
5716,
7314.
7783,
7700,
7167,
6710.
8777,
7925,
6913,
6370,
5860.
5811.
5810.
5726.
56509,
5679.
5752,
5818,

y

4746 (2)
6834 (3)
7441 (3)
4471 (3)
3192 (3)
8382 (3)
2903 (4)
1941 (5)
425 (5)
-1B9(4)
739 (4)
2296 (4)
5136 (5}
5420 (4)
4636 (4)
SE06 (4)
7251 (4)
6066 (4)
7721 (4)
8529 (5)
7594 (5)
5958 (5}
5148 (4)
3357 (4)
1283 (3)

z
5969,
6770.
5127,
6540,
5978.
6458.

1(13)
T{16)
3{15)
3(17)
6{17}
1(18)

6211 (2)
6158 (2]
5830(2)
5547(2)
5593 (2)
5925 (2)
6879 (3)
6541 (2)
6269 (2)
6364 (2)
5888 (2)
7271(2)
T2851(2)
8022 (2)
8762 (2)
8758 (2)
8000(2)
7996 (3)
5666.4{19)

Table 3 Anisotropic Displacement Parameters (A2x103) for
240114LU LGPZ115096_0Om. The Anisotropic displacement factor

exponent takes the form: -2r2[h2a*2U 1 +2hka*b*Uqp+...].
U2z

Atom
F(1)
o)
0(2)
N(1)
N(2)
N(3)
c(m
C(2)
C(3)
C(4)
C(5)
C(e)
(@
c8)
@
C(10)
c(11)
C(12)
C(13)
C(14)
C(15)
c(16)
c(17)
c(18)
0@3)

U1

71

L7 (14)

85.1(18)

67

59(2)
LB(19)
T1(2)
80(2)
T71(3)
71(2)
84(3)
871(3)
771(2)
T0(2)
T1(3}
T3(2)
T1(2}
65(2)
72(2)
£3(2)
63(2)
73(2)
70(3)
721(2)
65(2)
105(3)
96 (2)

[3:

59

2(12)

59.5(14)

1.
67,
59.
6.
[T

[T

7(16)
3N
3(16)
5(15)
9(19)
781(2)
781(2)

L3(19)
50.8(19)
L9(18)

83(2)
65(2)

.4 (18)
L6(10)
L1
L2(19)

68(2)
7302)
96(3)
841(2)
76(2)
T302)
5(15})

Usz Uzs
78.9(13) -5.8(9)
T7.5016)  -3.4(11)
62.6(15) 4.4(11)
62.0(16) -3.8(12)
61.6(16) 2.2(12)
67.0(17) 0.6(12)
57.7(18) 4.1(14)

72(2) 0.5(17)
T6(2) 1.9(18)
73(2) 3.2(16)
65.41(19) 3.8(14)
57.8(17) 4.5(14)
81(2) -6.5(19)
60.2(18) =-0.B(15)
57.6(17) 2.8(13)
63.1(18) =2.0(14)
56.4(19) 1.0(15)
64.7(19) 1.3(15)
64.1(19) -3.5(15)
69(2)  -9.1(16)
60(2) -10.5(19)
59.10(19) 1.5(16)
67(2) 4.4(16)
79(2)  12.2(18)

1022y 12

.2(13)

Uqz

6

11

]

14.
L6(17)
11.

8.
10.

12

11

12

12.

8

w

L0{10)
L7(13)
12.

9.

9.
13.
11.

5{13})
4(13)
8(13)
Bl14)
£(16)

L2(18)

13(2)
61(18)

3(15)
B {18}
8(1¢}

L2(13)
6.
4.
9.
3.

14,

0(15)
3(15)
4(15)
9{15})
6(17)

-B(16)

0{16}

.6{le)

18 (2)

LB{16)

S11

U(eq)
73.8(6)
T4.4(8)
TE.D(B)
65.9(8)
64.3(8)
67.718)
66.6(9)

73.8(10)

79.7(11)

73.4(10)
67.819)
63.6(9)

78.9(10)
66.1(9)
62.51(9)
64.4(9)
65.8(9)
6d.3(9)
65.1(9)

71.5(10)

75.2(10)

71.6(10)
69.7(9)

85.2(12)
89.5(9)

Us2
-0.6(93)
-4.21(11)
5.9(13)
-1.81(13)
3.2(12)
3.71013)
3.0(16)
5.7117)
8.2(19)
B.2(17)
0.0(18)
1.0(15)
6.2(18)
0.9(16)
0.2(13)
5.0(14)
2.01(15)
-2.5(15)
0.61(15)
0.0(17)
=2.8(19)
=7.4(17)
=0.6(16)
-21(2)
2.0(13)



Table 4 Bond Lengths for 240114LU LGPZ115096 Om.
AtomAtom Length/A
c(10)

F(1)
o(1)
0(2)
N(1)
N(1)
N(1)
N(2)
N(2)
N(3)
N(3)
c)
c()
C(2)
c(3)

c(8)

c(

c()
cw
c(8)
C(6)
c(9)

c(11)
c(13)

C(2)
ci6)
cB)
C@E

1.

405(4)

1.237(4)
1.210(4)
1.409(4)
1.469(5)
1.371(5)
1.391(5)
1.
1
1
1
1
1
1

292 (4)

L3533 (4)
L4112 (4)
L410(5)
L4002 (5)
L372(5)
.395(6)

Atom Atom Length/A

C4) C(s)
C(5) Cc(e)
c® c
(9 Cc(10)
c(10) C(11)
C(10) C(12)
C(12) C(13)
c(12) C(17)
C(13) C(14)
C(14) C(15)
C(15) C(16)
C(16) C(17)
c(17) C(18)

Table 5 Bond Angles for 240114LU_LGPZ115096_0m.
Atom Atom Atom

)
c(8)
(@)
c(9)
c(1)
N(1)
()
c(6)
c3)
@
c(5)
c)
N(2)
N(2)
)
0o(1)
o)
N(1)
N(2)
N(2)
(8

N(1)
N(T)
N(1)
N(2)
N(3)
am
cm
am
@)
cG)
C4)
c(s)
C(6)
c(6)
C(6)
Cc(8)
c(®)
c(8)
C(9)
C(9)
C(9)

)
()
()
C(e)
c(13)
@)
N(1)
@)
)
c)
@)
C(6)
()
c(5)
()
N(1)
()
(€]
c(8)
c(0)
c(0)

Angle/*

120
1zo
118
118
111
121

119

121

121
118

121
115
124
118
116

L8(3)
L81(3)
LA(3)
L2{3)
L2403
L6(3)
118.8
LB13)
11s.

(3)

3(4)

L84y
11%.
120.

5(3)
34y

L5103
LT3
11%.
123.
L3(3)
L6 (3}
L8103
L9(3)
L33

8{3)
1(3)

Atom Atom Atom
F(1) C(10) C(9)

F(1y C(o c(11)
F(1) C(10) C(12)
C(9) C(oy c11)
C(12) C(10) C(9)

C(12) C(10) C(11)
0O(2) C(11) N(3)

Q(2) C(11) C(10)
N(3) C(11) C(10)
C(13) €(12) C(10)
C(17) C(12) C(10)
C(17) C(12) C(13)
C(12) C(13) N(3)

C(14) C(13) N(3)

C(14) C(13) C12)
C(13) C(14) C(15)
C(16) C(15) C(14)
C(15) C(16) C(17)
C(12) C(17) C(16)
C(12) C(17) C(18)
C(16) C(17) C(18)

1.369(5)
1.403(5)
1.470(5)
1.512(5)
1.563(5)
1.507(5)
1.401(5)
1.379(5)
1.37905)
1.399(5)
1.381(8)
1.408(5)
1.508(5)

Angle/”
107.6(3)
104.5(3)
110.7(3)
114.8(3)
115.9(3)
102.6(3)
126.7(3)
125.3(3)
107.7(3)
107.7(3)
131.0(3)
121.3(3)
110.6(3)
126.9(3)
122.5(3)
115.9(4)
122.4(3)
121.1(3)
116.8(3)
122.5(3)
120.7(3)

Table 6 Hydrogen Atom Coordinates (Ax10% and
Isotropic Displacement Parameters (A2x103) for
240114LU LGPZ115096 Om.
Atom
H(3)
H(2)
H(3A)
H(4)
H(5)
H{7A)
H(7B)
H(7C)
H{14)
H(15)
H(16)
H(18A)
H(18B)
H(180)
H(3B)
H(3C)

X

5655.47
8149.7
2015.36
7121.04
6346.66
8149.3
8110.95
7884.01
5603.91
5640.01
5759.24
5581.23
5870.69
6243 .4
45%91.05
5531.35

y

53497,
2337.
-225.
-1244,
327,
5157.
1462,
B225.
9651.
B103.

z
35 6330.37
37 6347.13
33 57095.,1
0z 5323.86
12 5400.04
19 6420.53
48 T355.34
19 T087.49
68 BOZ26.96
01 9286.98

5370 9275.09

Z2B8B7.
2935.
LT3 TE34.87
1740.
1936.

3082

66 T578.94
42 8571.94

07 5486.37
97 5909.07

U(eq)

81
a9
496
a8
g1

118

118

118
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6. Characterization of products

H
oN
N\
o :
lil o
3-Fluoro-3-(1-methylquinoxalin-2-one) indolin-2-one (3a) was purified by silica column with
dichloromethane/methanol = 50:1-20:1, yellow solid, 61.3 mg, 99% yield;
'H NMR (300 MHz, DMSO-dq): 6 = 10.95 (s, 1H, NH), 8.04 (dd, J = 1.50, 8.02 Hz, 1H, ArH),
7.75 (ddd, J=1.52, 7.16, 8.6 Hz, 1H, ArH), 7.64 (dd, J = 1.26, 8.54 Hz, 1H, ArH), 7.50 (ddd, J =
1.24,7.16, 8.20 Hz, 1H, ArH), 7.35-7.40 (m, 1H, ArH), 7.19 (d, J = 7.44 Hz, 1H, ArH), 6.92-6.98
(m, 2H, ArH), 3.56 (s, 3H, NCH3);
13C NMR (75 MHz, DMSO-dq): 6 = 171.35-171.54 (d, Jc.r = 19.53 Hz), 152.09-152.26 (d, Jcr =
16.90 Hz), 152.03-152.05 (d, Jcr = 2.01 Hz), 145.10-145.16 (d, Jcr = 5.60 Hz), 133.60, 132.46-
132.49 (d, Jcr=3.67 Hz), 132.13, 132.08, 130.36, 125.24-125.26 (d, Jc.r = 1.68 Hz), 124.87-125.05
(d, Jer = 17.80 Hz), 124.66, 122.57-122.60 (d, Jcr = 3.28 Hz), 115.64, 111.04-111.06 (d, Jc-r =
2.07 Hz), 91.78-93.66 (d, Jc.r = 188.05 Hz), 29.32;
19F NMR (376 MHz, DMSO-dg): 6 = -159.99;
HRMS (ESI-TOF) calcd for C17H13N302F [M + H] *: 310.0986; found: 310.0966.

H

o N

N\
e )

l\ll (@)
3, 4-Difluoro-3-(1-methylquinoxalin-2-one) indolin-2-one (3b) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, yellow solid, 39.9 mg, 61% yield;
'H NMR (400 MHz, DMSO-dq): § = 11.24 (s, 1H, NH), 8.06 (dd, J = 1.50, 7.96 Hz, 1H, ArH),
7.77 (ddd, J=1.58, 7.22, 8.60 Hz, 1H, ArH), 7.67 (dd, J= 1.22, 8.58 Hz, 1H, ArH), 7.52 (ddd, J =
1.22,7.24, 8.24 Hz, 1H, ArH), 7.41-7.47 (m, 1H, ArH), 6.85 (d, J=7.96 Hz, 1H, ArH), 6.78 (t, /=
8.98 Hz, 1H, ArH), 3.59 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-de): 6 = 170.63-170.82 (d, Jc.r = 19.34 Hz), 157.83-160.34 (d, Jcr =
250.82 Hz), 152.05 (d, Jcr = 3.86 Hz), 150.93-151.15 (d, Jcr = 22.08 Hz), 147.06 (dd, Jcr=5.11,
7.26 Hz), 135.07 (d, Jcr = 3.30 Hz), 134.97 (d, Jcr = 3.28 Hz)133.52, 132.37, 132.06, 130.43,
124.85,115.80,109.90-110.09 (d, Jc.r= 19.48 Hz), 107.69, 92.28-94.41 (d, Jc.r=213.27 Hz), 29.41;
19F NMR (376 MHz, DMSO-de): 6 = -117.74 (d, Jcr = 4.77 Hz), -163.38 (d, Jcr = 3.53 Hz);
HRMS (ESI-TOF) calcd for C17H12N302F; [M + H] *: 328.0892; found: 328.0869.

H
oN
N
e ;
’\ll o Cl
3-Fluoro-4-chloro-3-(1-methylquinoxalin-2-one) indolin-2-one (3¢) was purified by silica

column with dichloromethane/methanol = 50:0-20:1, light yellow, 37.5 mg, 55% yield;
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IH NMR (400 MHz, DMSO-ds): 6 = 11.26 (s, 1H, NH), 8.07 (dd, J = 1.48, 8.00 Hz, 1H, ArH),
7.77 (ddd, J = 1.54, 7.22, 8.62 Hz, 1H, ArH), 7.67 (dd, J = 1.30, 8.54 Hz, 1H, ArH), 7.52 (ddd, J =
1.28,7.22, 8.28 Hz, 1H, ArH), 7.41 (dt, J = 2.20, 8.08 Hz, 1H, ArH), 6.95-7.00 (m, 2H, ArH), 3.60
(s, 3H, NCH3);

13C NMR (100 MHz, DMSO-dq): 6 = 170.33-170.52 (d, Je-r = 19.10 Hz), 151.97-152.01 (d, Jer =
3.87 Hz), 150.89-151.11 (d, Jor = 21.60 Hz), 146.92-146.97 (d, Jer = 5.06 Hz), 134.05-134.08 (d,
Jor = 3.46 Hz), 133.45, 132.32, 132.12, 130.78-130.81 (d, Jor = 2.34 Hz), 130.48, 124.84, 123.19-
123.22 (d, Jer = 2.82 Hz), 122.22-122.39 (d, Jer = 16.73 Hz), 115.77, 110.13, 91.68-93.58 (d, Je.r
= 190.55 Hz), 29.37;

1F NMR (376 MHz, DMSO-dg): 5 = -166.56;

HRMS (ESI-TOF) calcd for C;7H :N30,CIF [M + H] *: 344.0597; found: 344.0581.

H
0 N

N\
©: EF Br

lil o
3-Fluoro-4-bromo -3-(1-methylquinoxalin-2-one) indolin-2-one (3d) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, yellow solid, 49.1 mg, 65% yield;
'H NMR (400 MHz, DMSO-ds): 6 = 11.24 (s, 1H, NH), 8.08 (dd, J = 1.48, 8.04 Hz, 1H, ArH),
7.28 (t,J=17.82 Hz, 1H, ArH), 7.69 (d, J= 8.44 Hz, 1H, ArH), 7.53 (t,J=7.56 Hz, 1H, ArH), 7.33
(dt, J=2.16,7.99 Hz, 1H, ArH), 7.14 (d, J = 8.16 Hz, 1H, ArH), 7.00 (d, /= 7.72 Hz, 1H, ArH),
3.60 (s, 3H, NCHz);
13C NMR (100 MHz, DMSO-de): 6 = 170.22-170.41 (d, Jcr = 19.20 Hz), 151.93-151.97 (d, Jcr =
3.99 Hz), 150.92-151.14 (d, Jc.r = 21.35 Hz), 147.00-147.05 (d, Jcr = 5.04 Hz), 134.12-134.15 (d,
Jor=3.40 Hz), 133.45, 132.32, 132.14, 130.52, 126.26-126.29 (d, Jcr = 2.83 Hz), 124.86, 124.26-
124.43 (d, Jc.r = 16.47 Hz), 119.09-119.11 (d, Jcr = 2.44 Hz), 115.77, 110.53, 92.39-94.30 (d, Jc-r
=190.94 Hz), 29.36;
HRMS (ESI-TOF) calcd for C17H12N30,BrF [M + H] *: 388.0091; found: 388.0078.

H

0 N

N\
©: F F

lil O
3, 5-Difluoro-3-(1-methylquinoxalin-2-one) indolin-2-one (3e) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, brown solid, 51.2 mg, 78% yield;
'H NMR (400 MHz, DMSO-dq): 6 = 10.99 (s, 1H, NH), 8.04 (dd, J = 1.50, 8.02 Hz, 1H, ArH),
7.76 (ddd, J = 1.56, 7.20, 8.60 Hz, 1H, ArH), 7.66 (dd, J = 1.26, 8.50 Hz, 1H, ArH), 7.51 (ddd, J =
1.24,7.22, 8.26 Hz, 1H, ArH), 7.20-7.25 (m, 1H, ArH), 7.15 (td, J=2.51, 7.81 Hz, 1H, ArH), 6.98
(ddd, J=1.29,4.27,5.52 Hz, 1H, ArH), 3.57 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-dq): 6 = 171.24-171.43 (d, Jer = 19.25 Hz), 157.10-159.51 (d, Jc-r =

240.59 Hz), 152.13-152.16 (d, Jc.r = 3.53 Hz), 151.44-151.66 (d, Jc.r = 21.96 Hz), 141.32-141.36
(d, Jcr = 4.07 Hz), 133.71, 132.15, 132.19, 130.44, 124.64, 118.81-118.85 (d, Jcr = 3.57 Hz),
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118.58-118.61 (d, Je.r = 2.78 Hz), 115.64, 113.43-113.18 (d, Je.r = 24.87 Hz), 111.93-112.01 (d, Jc.
r=7.66 Hz), 91.74-93.63 (d, Jor = 188.43 Hz), 29.34;

1F NMR (376 MHz, DMSO-dq): 5 = -120.98, -160.88;

HRMS (ESI-TOF) calcd for C;7H 2FaN;0, [M + H] *: 328.0892; found: 328.0871.

H
oN
N\
SR
lil (0]
3-Fluoro-5-chloro-3-(1-methylquinoxalin-2-one) indolin-2-one (3f) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, brown solid, 36 mg, 52% yield;
'H NMR (400 MHz, DMSO-ds): 6 = 11.11 (s, 1H, NH), 8.03 (dd, J = 1.46, 8.06 Hz, 1H, ArH),
7.75 (ddd, J=1.58, 7.22, 8.62 Hz, 1H, ArH), 7.65 (dd, J= 1.26, 8.54 Hz, 1H, ArH), 7.51 (ddd, J =
1.24,7.20,8.24 Hz, 1H, ArH), 7.44 (td, J=2.19, 8.32 Hz, 1H, ArH), 7.29 (t, /= 2.32 Hz, 1H, ArH),
7.00 (dd, J = 1.26, 8.30 Hz, 1H, ArH), 3.57 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-de): 6 = 171.01-171.20 (d, Jcr = 19.28 Hz), 152.17-152.21 (d, Jcr =
3.42 Hz), 151.32-151.54 (d, Jc.r = 22.06 Hz), 146.92-146.97 (d, Jcr = 5.44 Hz), 133.73, 132.21,
132.18, 130.43, 126.81, 126.64, 126.48-126.52 (d, Jc.r = 3.65 Hz), 125.51, 124.63, 115.63, 112.54,
91.49-93.38 (d, Jcr = 189.02 Hz), 29.36;
19F NMR (376 MHz, DMSO-ds): § = -160.86;
HRMS (ESI-TOF) calcd for C17H12N30,CIF [M + H] *: 344.0597; found: 344.0583.

H
oN
N\
@[ E@Br
lil o
3-Fluoro-5-bromo-3-(1-methylquinoxalin-2-one) indolin-2-one (3g) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, Brownish yellow solid, 60.1 mg, 79% yield;
'H NMR (400 MHz, DMSO-ds): J = 11.12 (s, 1H, NH), 8.04 (dd, J = 1.48, 8.00 Hz, 1H, ArH),
7.75 (ddd, J = 1.56, 7.22, 8.62 Hz, 1H, ArH), 7.65 (dd, J = 1.28, 8.64 Hz, 1H, ArH), 7.58 (td, J =
2.14, 8.32 Hz, 1H, ArH), 7.51 (ddd, J = 1.26, 7.20, 8.24 Hz, 1H, ArH), 7.39 (t, J = 2.26 Hz, 1H,
ArH), 6.96 (dd, J=1.28, 8.32 Hz, 1H, ArH), 3.57 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-de): 6 = 170.90-171.09 (d, Jcr = 19.33 Hz), 152.18-152.22 (d, Jcr =
3.53 Hz), 151.32-151.53 (d, Jc.r = 21.92 Hz), 144.35-144.40 (d, Jc.r = 5.34 Hz), 135.07-135.11 (d,
Jor=3.62 Hz), 133.75, 132.23, 132.18, 130.43, 128.16, 127.01-27.19 (d, Jc.r = 17.61 Hz), 124.63,
115.64, 114.01-114.05 (d, Jcr=3.61 Hz), 113.03-113.04 (d, Jcr = 1.81 Hz), 91.43-93.32 (d, Jc.r =
189.21 Hz), 29.37,;
19F NMR (376 MHz, DMSO-de): 5 = -160.71;
HRMS (ESI-TOF) calcd for C17H12N30,BrF [M + H] *: 388.0091; found: 388.0091.
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3, 5-Difluoro-3-(1-methylquinoxalin-2-one) indolin-2-one (3h) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, yellow solid, 28.4 mg, 41% yield;

'H NMR (400 MHz, DMSO-d): 6 = 11.14 (s, 1H, NH), 8.04 (dd, J = 1.46, 8.06 Hz, 1H, ArH),
7.75 (ddd, J=1.58, 7.20, 8.62 Hz, 1H, ArH), 7.65 (dd, J = 1.26, 8.54 Hz, 1H, ArH), 7.51 (ddd, J =
1.22,7.20, 8.24 Hz, 1H, ArH), 7.22-7.26 (m, 1H, ArH), 6.79-6.83 (m, 1H, ArH), 6.71-6.77 (m, 1H,
ArH), 3.57 (s, 3H, NCH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.57-171.77 (d, Jcr = 19.56 Hz), 163.63-166.08 (d, Jcr =
245.23 Hz), 152.08-152.12 (d, Jc.r = 3.49 Hz), 151.68-151.91 (d, Jc-r = 22.60 Hz), 147.04-147.23
(dd, Jcr = 5.56, 12.90 Hz), 133.62, 132.19, 132.10, 130.39, 127.23-127.33 (d, Jcr = 10.58 Hz),
124.69, 120.89-121.06 (d, Jcr = 17.24 Hz), 115.67, 108.67-108.92 (dd, Jcr = 3.25, 22.15 Hz),
99.32-99.60 (d, Jc.r =27.11 Hz), 91.10-92.99 (d, Jc.r = 188.70 Hz), 29.36;

19F NMR (376 MHz, DMSO-de): 6 = -107.02 (d, Jc.r = 6.99 Hz), -159.31 (d, Jc.r = 7.06 Hz);
HRMS (ESI-TOF) calcd for C17H12F2N30, [M + H] *: 328.0892; found: 328.0871.

N
0] Cl
N
~N
CLL
IIIO

3-Fluoro-6-chloro-3-(1-methylquinoxalin-2-one) indolin-2-one (3i) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light brown solid, 49.8 mg, 70% yield;

'H NMR (400 MHz, DMSO-d): J = 11.16 (s, 1H, NH), 8.04 (dd, J = 1.50, 7.98 Hz, 1H, ArH),
7.75 (ddd, J=1.54, 7.18, 8.60 Hz, 1H, ArH), 7.65 (dd, J= 1.22, 8.58 Hz, 1H, ArH), 7.51 (ddd, J =
1.24,7.16,8.24 Hz, 1H, ArH), 7.21-7.23 (m, 1H, ArH), 6.98-7.01 (m, 2H, ArH), 3.57 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-de): 6 = 171.24-171.43 (d, Jcr = 19.42 Hz), 152.10-152.13 (d, Jcr =
3.51 Hz), 151.49-151.71 (d, Jc.r = 22.25 Hz), 146.57-146.62 (d, Jcr = 5.42 Hz), 136.78-136.83 (d,
Jer=4.11Hz), 133.63, 132.24, 132.13, 130.40, 126.86, 124.72, 123.65-123.83 (d, Jc.r = 18.25 Hz),
122.37-122.40 (d, Jcor = 3.13 Hz), 115.68, 111.20, 91.11-93.00 (d, Jc.r = 188.92 Hz), 29.37,

19F NMR (376 MHz, DMSO-ds): § = -160.52;

HRMS (ESI-TOF) calcd for C17H12N30.CIF [M + H] *: 344.0597; found: 344.0573.

N
O Br
N
~N
CLX
l\llO

3-Fluoro-6-bromo-3-(1-methylquinoxalin-2-one) indolin-2-one (3j) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light yellow solid, 60.5 mg, 75% yield;
'H NMR (400 MHz, DMSO-dq): 6 = 11.15 (s, 1H, NH), 8.04 (dd, J = 1.52, 8.04 Hz, 1H, ArH),
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7.76 (ddd, J = 1.54, 7.22, 8.62 Hz, 1H, ArH), 7.65 (dd, J = 1.28, 8.56 Hz, 1H, ArH), 7.51 (ddd, J =
1.22,7.18, 8.24 Hz, 1H, ArH), 7.13-7.15 (m, 3H, ArH), 3.57 (s, 3H, NCH3);

13C NMR (100 MHz, DMSO-d): d = 171.12-171.32 (d, Je-r = 19.50 Hz), 152.10-152.13 (d, Jer =
3.54 Hz), 151.45-151.68 (d, Jer = 22.33 Hz), 146.64-146.69 (d, Jer = 5.49 Hz), 133.63, 132.25,
132.13, 130.40, 127.13, 125.38, 125.30-125.33 (d, Je.r = 3.05 Hz), 124.72, 124.06-124.24 (d, J.r
— 17.94 Hz), 115.69, 113.95, 91.18-93.07 (d, Jer = 189.11 Hz), 29.37;

1F NMR (376 MHz, DMSO-d): § = -160.83;

HRMS (ESI-TOF) calcd for Ci7H:N30,BrF [M + H] *: 388.0091; found: 388.0092.

H CI
ON
N
N
LT
IIIO

3-Fluoro-7-chloro-3-(1-methylquinoxalin-2-one) indolin-2-one (3k) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light yellow solid, 62.9 mg, 90% yield;

'H NMR (400 MHz, DMSO-dc): 6 = 11.46 (s, 1H, NH), 8.05 (dd, /= 1.50, 7.98 Hz, 1H, ArH),
7.76 (ddd, J = 1.54, 7.18, 8.62 Hz, 1H, ArH), 7.66 (dd, J = 1.12, 8.44 Hz, 1H, ArH), 7.52 (ddd, J =
1.26,7.22,8.26 Hz, 1H, ArH), 7.45-7.48 (m, 1H, ArH), 7.17-7.20 (m, 1H, ArH), 6.98 (ddd, J=1.04,
7.38, 8.34 Hz, 1H, ArH), 3.58 (s, 3H, NCH3);

13C NMR (100 MHz, DMSO-dq): 6 = 171.17-171.36 (d, Jer = 19.09 Hz), 152.11-152.15 (d, Jer =
3.46 Hz), 151.40-151.63 (d, Jc.r = 22.15 Hz), 142.79-142.84 (d, Jc.r = 5.47 Hz), 133.62, 132.44,
132.47, 132.30, 132.14, 130.44, 126.45-126.63 (d, Jcr = 17.98 Hz), 124.76, 123.98-124.01 (d, Jc-r
=3.05 Hz), 115.72, 115.16-115.18 (d, Jcr = 1.94 Hz), 91.83-93.72 (d, Jc.r = 189.21 Hz), 29.39;
19F NMR (376 MHz, DMSO-ds): 5 = -160.02;

HRMS (ESI-TOF) calcd for Ci7H12N30,CIF [M + H] *: 344.0597; found: 344.0574.

H  Br
ON
N
N
L
IIIO

3-Fluoro-7-bromo-3-(1-methylquinoxalin-2-one) indolin-2-one (31) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, red solid, 52.0 mg, 66% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 11.30 (s, 1H, NH), 8.05 (dd, J = 1.54, 8.02 Hz, 1H, ArH),
7.77 (ddd, J = 1.56, 7.22, 8.62 Hz, 1H, ArH), 7.64-7.67 (m, 1H, ArH), 7.60 (d, J = 8.32 Hz, 1H,
ArH), 7.52 (t, J = 7.64 Hz, 1H, ArH), 7.21 (dd, J=2.22, 7.02 Hz, 1H, ArH), 6.91 (t, /= 7.76 Hz,
1H, ArH), 3.58 (s, 3H, NCH3);

13C NMR (100 MHz, DMSO-dq): 6 = 171.08-171.27 (d, Jer = 19.22 Hz), 152.11-152.14 (d, Jer =
3.62 Hz), 151.46-151.68 (d, Jc.r = 21.91 Hz), 144.50-144.55 (d, Jcr = 5.43 Hz), 135.34-135.38 (d,
Jer=3.72 Hz), 133.62, 132.30, 132.15, 130.44, 126.39-126.57 (d, Jc.r = 17.96 Hz), 124.77, 12443,
124.32-124.36 (d, Jc.r = 3.11 Hz), 115.72, 103.21-103.23 (d, Jcr = 1.99 Hz), 92.07-93.96 (d, Jc-r =
189.21 Hz), 29.39;

1F NMR (376 MHz, DMSO-dq): 6 = -159.68,;
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HRMS (ESI-TOF) calcd for C17H12N30,:BrF [M + H] *: 388.0091; found: 388.0089.

H
oN

N\
SO

lil O
3-Fluoro-4-methyl-3-(1-methylquinoxalin-2-one) indolin-2-one (3m) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light yellow solid, 42.8 mg, 67% yield;
'H NMR (400 MHz, DMSO-ds): 6 = 10.96 (s, 1H, NH), 8.04 (dd, /= 1.52, 8.00 Hz, 1H, ArH),
7.75 (ddd, J=1.57, 7.16, 8.62 Hz, 1H, ArH), 7.66 (dd, J = 1.26, 8.58 Hz, 1H, ArH), 7.50 (ddd, J =
1.24,7.20,8.20 Hz, 1H, ArH), 7.24 (dt, J=2.29, 7.76 Hz, 1H, ArH), 6.79 (d, J=7.76 Hz, 1H, ArH),
6.74 (d, J=7.80 Hz, 1H, ArH), 3.57 (s, 3H, NCH3), 1.98 (d, J=2.32 Hz, 3H, CH3);
13C NMR (100 MHz, DMSO-dq): 6 = 171.16-171.35 (d, Jer = 18.93 Hz), 152.36-152.58 (d, Jc-r =
21.80 Hz), 151.96-152.00 (d, Jcr = 3.87 Hz), 145.23-145.29 (d, Jc.r = 5.81 Hz), 136.69-136.70 (d,
Jer=1.77Hz),133.57,132.15,132.00-132.03 (d, Jcr = 14.00 Hz), 131.94, 130.30, 124.66, 124.54-
124.57 (d, Jcr = 11.72 Hz), 122.75-122.92 (d, Jcr = 16.94 Hz), 115.69, 108.58, 92.57-94.46 (d, Jc.
r=188.62 Hz), 29.35, 17.41;
1F NMR (376 MHz, DMSO-dq): 6 = -165.69;
HRMS (ESI-TOF) calcd for CisHisN3O2F [M + H] *: 324.1143; found: 324.1121.
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3-Fluoro-5-methyl-3-(1-methylquinoxalin-2-one) indolin-2-one (3n) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light brown solid, 58.9 mg, 90% yield;
'H NMR (400 MHz, DMSO-dq): 5 = 10.86 (s, 1H, NH), 8.04 (dd, J = 1.52, 8.04 Hz, 1H, ArH),
7.75 (ddd, J=1.56, 7.22, 8.60 Hz, 1H, ArH), 7.64 (dd, J= 1.26, 8.54 Hz, 1H, ArH), 7.51 (ddd, J =
1.22,7.16, 8.22 Hz, 1H, ArH), 7.15-7.18 (m, 1H, ArH), 6.99-7.00 (m, 1H, ArH), 6.87 (dd, J=1.22,
7.89 Hz, 1H, ArH), 3.57 (s, 3H, NCH3), 2.17 (s, 3H, CH3);
13C NMR (100 MHz, DMSO-de): 6 = 171.35-171.54 (d, Jcr = 19.90 Hz), 152.16-152.38 (d, Jcr =
22.21 Hz), 152.03-152.07 (d, Jcr = 3.62 Hz), 142.64-142.69 (d, Jcr = 5.66 Hz), 133.62, 132.57-
132.61 (d, Jc.r=3.74 Hz), 132.09, 131.65-13168 (d, Jc-r = 3.33 Hz), 130.34, 125.75, 125.10, 124.92,
124.64, 115.64, 110.79-110.82 (d, Jcr = 2.04 Hz), 91.95-93.83 (d, Jc.r = 187.89 Hz), 29.32, 20.77;
19F NMR (376 MHz, DMSO-ds): § = -159.70;
HRMS (ESI-TOF) calcd for Ci1gHisN3O2F [M + H] *: 324.1143; found: 324.1122.
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3-Fluoro-5-methoxy-3-(1-methylquinoxalin-2-one) indolin-2-one (30) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, brown solid, 66.6 mg, 99% yield,

'H NMR (400 MHz, DMSO-dq): 6 = 10.76 (s, 1H, NH), 8.04 (dd, J = 1.48, 8.08 Hz, 1H, ArH),
7.75 (ddd, J=1.58, 7.22, 8.62 Hz, 1H, ArH), 7.65 (dd, J = 1.26, 8.50 Hz, 1H, ArH), 7.50 (ddd, J =
1.26,7.16, 8.24 Hz, 1H, ArH), 6.94 (dt, J=2.40, 8.52 Hz, 1H, ArH), 6.80 (t, /= 2.44 Hz, 1H, ArH),
3.64 (s, 3H, CH3), 3.57 (s, 3H, NCH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.25-171.44 (d, Jc.r = 19.33 Hz), 155.41-155.44 (d, Jcr =
3.35 Hz), 151.98-152.20 (d, Jc.r = 21.98 Hz), 152.07-152.11 (d, Jcr = 3.53 Hz), 138.20-138.26 (d,
Jor = 5.79 Hz), 133.69, 132.15, 132.07, 130.39, 126.07, 125.90, 124.59, 117.26-117.30 (d, Jcr =
3.95 Hz), 115.60, 111.61-111.74 (d, Jcr = 12.20 Hz), 92.21-94.09 (d, Jcr = 188.20 Hz), 55.99,
29.30;

19F NMR (376 MHz, DMSO-dg): = -159.92;

HRMS (ESI-TOF) calcd for Ci13HisN3O3F [M + H] *: 340.1092; found: 340.1072.
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3-Fluoro-5-nitro-3-(1-methylquinoxalin-2-one) indolin-2-one (3p) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, brick red solid, 25 mg, 36% yield;

'H NMR (400 MHz, DMSO-de): 6 = 11.91 (s, 1H, NH), 8.03 (dt, J = 8.71, 2.11 Hz, 1H, ArH),
8.04-8.07 (m, 2H, ArH), 7.77 (ddd, J = 1.56, 7.20, 8.62 Hz, 1H, ArH), 7.67 (dd, J = 1.26, 8.54 Hz,
1H, ArH), 7.52 (ddd, J=1.24, 7.22, 8.24 Hz, 1H, ArH), 7.24 (dd, J=1.16, 8.72 Hz, 1H, ArH), 3.56
(s, 3H, NCH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.47-171.67 (d, Jcr = 19.36 Hz), 152.32-152.35 (d, Jcr =
3.33 Hz), 151.27-151.32 (d, Jc.r = 4.86 Hz), 150.83-151.05 (d, Jc.r = 22.00 Hz), 142.77-142.80 (d,
Jor=3.17 Hz), 133.82, 132.36, 132.31, 130.48, 129.41-129.45 (d, Jc.r = 3.11 Hz), 125.37-125.55
(d, Jcr=18.20 Hz), 124.70, 121.33, 115.68, 111.40, 90.79-92.69 (d, Jc.r = 189.59 Hz), 29.39;

19F NMR (376 MHz, DMSO-de): 5 = -161.84;

HRMS (ESI-TOF) calcd for C17H12N4O4F [M + H] *: 355.0837; found: 355.0818.
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3-Fluoro-3-(1-methylquinoxalin-2-one)-2-oxoindoline-6-carboxylate (3q) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, yellow solid, 75.5 mg, 99% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 11.22 (s, 1H, NH), 8.05 (dd, J = 1.46, 8.10 Hz, 1H, ArH),
7.76 (ddd, J=1.54,7.12, 8.58 Hz, 1H, ArH), 7.65 (d, /= 8.44 Hz, 1H, ArH), 7.58 (dt, /= 7.84, 1.32
Hz, 1H, ArH), 7.51 (ddd, J=1.22, 7.24, 8.24 Hz, 1H, ArH), 7.46-7.47 (brs, 1H, ArH), 7.37 (dd, J=
2.46, 7.74 Hz, 1H, ArH), 3.86 (s, 3H, OCH3), 3.56 (s, 3H, NCH3);

13C NMR (100 MHz, DMSO-dq): 6 = 170.99-171.18 (d, Jc.r = 19.26 Hz), 166.00, 152.12-152.15
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(d, Jor = 3.52 Hz), 151.38-151.60 (d, Jer = 21.85 Hz), 145.45-145.51 (d, Jer = 5.31 Hz), 133.62,
132.15-132.32 (d, Jor = 3.43 Hz), 132.32, 132.15, 130.42, 129.46-129.63 (d, Je.r = 17.27 Hz),
125.59, 124.77, 123.94-123.97 (d, Jor = 3.15 Hz), 115.69, 110.85, 91.24-93.13 (d, Je.r = 188.65
Hz), 52.97, 29.36;

19F NMR (376 MHz, DMSO-ds): § = -162.02;

HRMS (ESI-TOF) calcd for C1oH;sN304F [M + H]*: 368.1041; found: 368.1019.
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6-(4',4' 5" 5'-Tetramethyl-1',3',2'-dioxaborolan-2'-yl)-3-Fluoro-3-(1-methylquinoxalin-2-one)

indolin-2-one (3r) was purified by silica column with dichloromethane/methanol = 50:0-20:1, red
solid, 50.7 mg, 57% yield;

'H NMR (300 MHz, DMSO-dc): 6 = 11.20 (s, 1H, NH), 8.03 (dd, J = 1.50, 8.06 Hz, 1H, ArH),
7.75 (ddd, J = 1.56, 7.20, 8.64 Hz, 1H, ArH), 7.65 (dd, J = 1.24, 8.56 Hz, 1H, ArH), 7.50 (ddd, J =
1.28,7.22, 8.30 Hz, 1H, ArH), 7.23-7.28 (m, 2H, ArH), 7.19 (dd, J=2.38, 7.42 Hz, 1H, ArH), 3.55
(3H, NCH3), 1.29 (s, 12H, 4xCH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.05-171.25 (d, Je.r = 19.32 Hz), 152.06 (d, Je.r = 4.71
Hz), 151.86-152.03 (d, Jcr=17.19 Hz), 144.77-144.82 (d, Jc.r = 5.58 Hz), 133.60, 132.18, 132.10,
130.36, 128.93 (d, Jcr =2.94 Hz), 128.06, 127.89, 124.70, 124.66, 115.93, 115.67, 91.69-93.58 (d,
Jo.r = 188.49 Hz), 84.44,29.31, 25.10, 25.05;

1F NMR (376 MHz, DMSO-d): 6 = -161.18;

HRMS (ESI-TOF) calcd for C23H24N304BF [M + H] *: 436.1838; found: 436.1815.
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3, 5, 6-Trifluoro-3-(1-methylquinoxalin-2-one) indolin-2-one (3s) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, brick red solid, 57.3 mg, 80% yield;
'H NMR (400 MHz, DMSO-dg): 6 = 11.24 (s, 1H, NH), 8.03 (dd, J = 1.46, 8.06 Hz, 1H, ArH),
7.76 (ddd, J=1.54, 7.22, 8.62 Hz, 1H, ArH), 7.66 (dd, J= 1.28, 8.56 Hz, 1H, ArH), 7.51 (ddd, J =
1.22,7.18, 8.24 Hz, 1H, ArH), 7.43 (ddd, J = 2.32, 7.98, 9.84 Hz, 1H, ArH), 7.06 (ddd, J = 1.19,
6.54,10.50 Hz, 1H, ArH), 3.57 (s, 3H, NCHz);
13C NMR (100 MHz, DMSO-de): 6 = 171.23-171.42 (d, Jcr = 19.16 Hz), 152.14-152.17 (d, Jcr =
3.54 Hz), 151.16-151.38 (d, Jcr = 22.13 Hz), 144.63, 142.19, 133.71, 132.24, 132.16, 130.44,
128.81, 124.67, 120.58, 115.65, 115.48, 101.06-101.29 (d, Jcr = 22.93 Hz), 91.25-93.14 (d, Jcr =
189.57 Hz), 29.36;
19F NMR (376 MHz, DMSO-dq): 6 = -132.61 (dd, Jc.r = 6.99, 20.91 Hz), -146.96 (d, Jcr = 21.43
Hz), -160.30 (d, Jcr = 7.32 Hz);
HRMS (ESI-TOF) calcd for C17H11N3O2F3 [M + H] *: 346.0798; found: 346.0780.
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3-Fluoro-5, 6-dichloro-3-(1-methylquinoxalin-2-one) indolin-2-one (3t) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, brown solid, 50.4 mg, 53% yield,
'H NMR (400 MHz, DMSO-d): 6 = 11.41 (s, 1H, NH), 8.03 (dd, J = 1.42, 8.04 Hz, 1H, ArH),
7.76 (ddd, J=1.54,7.12, 8.60 Hz, 1H, ArH), 7.67 (dd, J = 1.26, 8.62 Hz, 1H, ArH), 7.49-7.53 (m,
2H, ArH), 7.22 (d, J= 1.20 Hz, 1H, ArH), 3.57 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-de): 6 = 170.81-171.01 (d, Jc.r = 19.45 Hz), 152.22-152.26 (d, Jcr =
3.53 Hz), 150.93-151.15 (d, Jc.r = 21.92 Hz), 145.10-145.15 (d, Jcr = 5.13 Hz), 134.74-134.78 (d,
Jor = 16.04 Hz), 133.76, 132.26, 130.46, 127.45, 125.36-125.54 (d, Jcr = 17.96 Hz), 124.68,
124.53-124.57 (d, Jcr=3.39 Hz), 12.53-124.57 (d, Jc.r = 3.39 Hz), 115.66, 112.83, 91.01-92.91 (d,
Jor=190.02 Hz), 29.38;
19F NMR (376 MHz, DMSO-d): § = -161.17;
HRMS (ESI-TOF) calcd for C17H11N30.CLLF [M + H] *: 378.0207; found: 378.0198.

3-Fluoro-3-(1-methylquinoxalin-2-one)-1H-pyrrolo[2,3-b] pyridine-2-one (3u) was purified by
silica column with dichloromethane/methanol = 50:0-20:1, light red solid, 54.9 mg, 92% yield;

'H NMR (400 MHz, DMSO-d): 6 = 11.66 (s, 1H, NH), 8.25 (dt, /= 5.29, 1.89 Hz, 1H, ArH), 8.02
(dd, J=1.50, 8.02 Hz, 1H, ArH), 7.76 (ddd, J = 1.58, 7.20, 8.60 Hz, 1H, ArH), 7.62-7.66 (m, 2H,
ArH), 7.51 (ddd, J=1.22, 7.20, 8.24 Hz, 1H, ArH), 6.96-7.00 (m, 1H, ArH), 3.57 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-de): 6 = 171.01-171.21 (d, Jc.r = 19.20 Hz), 159.52-159.58 (d, Jcr =
5.65 Hz), 152.17-152.20 (d, Jc.r = 3.61 Hz), 151.16-151.38 (d, Jc.r = 22.01 Hz), 150.72-150.75 (d,
Jer=3.72 Hz), 133.66, 133.41, 132.31, 132.14, 130.43, 124.74, 119.49-119.67 (d, Jc.r = 18.40 Hz),
118.75-118.77 (d, Jc.r = 2.76 Hz), 115.71, 91.44-93.33 (d, Jcr = 189.80 Hz), 29.40;

19F NMR (376 MHz, DMSO-de): § = -162.39;

HRMS (ESI-TOF) calcd for Ci16H12N4O2F [M + H]*: 311.0939; found: 311.0922.

3-Fluoro-5-bromo-3-(1-methylquinoxalin-2-one)-1H-pyrrolo[2,3-b] pyridine-2-one (3v) was
purified by silica column with dichloromethane/methanol = 50:0-20:1, red solid, 65.4 mg, 83% yield;
'H NMR (400 MHz, DMSO-dq): 0 = 11.88 (s, 1H, NH), 8.40 (t, /= 2.22 Hz, 1H, ArH), 8.04 (dd,
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J=1.50,8.04 Hz, 1H, ArH), 7.93 (t, /= 2.28 Hz, 1H, ArH), 7.78 (t, /= 7.90 Hz, 1H, ArH), 7.69 (d,
J=4.44 Hz, 2H, ArH), 7.53 (t, J = 7.60 Hz, 1H, ArH), 3.58 (s, 3H, NCHz);

13C NMR (100 MHz, DMSO-ds): § = 172.73, 158.44, 152.31, 151.06, 142.83, 136.19, 133.78,
132.34, 130.49, 124.73, 121.26, 115.69, 113.25, 91.22, 29.43;

1F NMR (376 MHz, DMSO-d): 5 = -163.30;

HRMS (ESI-TOF) calcd for Ci6H;N4O2FBr [M + H] *: 389.0044; found: 389.0046.
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3-Fluoro-3-(1-methylquinoxalin-2-one)-Benzofuran-2-one (3w) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, solid, 24.4 mg, 23% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 8.98 (dd, J = 1.20, 6.40 Hz, 1H, ArH), 7.80 (ddd, J = 1.20,
5.72,6.84 Hz, 1H, ArH), 7.70 (dd, /= 0.96, 6.84 Hz, 1H, ArH), 7.60-7.63 (m, 1H, ArH), 7.55 (ddd,
J=0.96, 5.76, 6.60 Hz, 2H, ArH), 7.43-7.46 (m, 2H, ArH), 7.24 (tt, J = 0.76, 6.08 Hz, 1H, ArH),
3.59 (s, 3H, NCHz);

13C NMR (100 MHz, DMSO-de): 6 = 168.88-169.06 (d, Jc.r = 13.10 Hz), 155.49-155.54 (d, Jcr =
3.81 Hz), 152.33-152.36 (d, Jc.r = 2.17 Hz), 150.26-150.44 (d, Jc.r = 13.93 Hz), 134.13-134.16 (d,
Jer=2.21Hz), 133.71, 132.76, 130.64, 126.09, 125.64-125.67 (d, Jc.r = 9.68 Hz), 125.08, 122.65-
122.80 (d, Jc.r = 11.84 Hz), 115.99, 112.11-112.13 (d, Jcr = 1.2 Hz), 89.79-91.33 (d, Jc.r = 115.68
Hz), 29.65;

19F NMR (376 MHz, DMSO-ds): § = -155.05;

HRMS (ESI-TOF) calcd for Ci6H11N4sO2FBr [M + H] *: 311.0826; found: 311.0807.
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1-Methyl-3-fluoro-3-(1-methylquinoxalin-2-one) indolin-2-one (3x) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, pale solid, 59.9 mg, 91% yield;
'H NMR (400 MHz, DMSO-dq): 6 = 8.02 (dd, J = 1.50, 8.06 Hz, 1H, ArH), 7.74 (ddd, J = 1.52,
7.18, 8.62 Hz, 1H, ArH), 7.60 (dd, J=1.18, 8.58 Hz, 1H, ArH), 7.51 (ddd, J = 1.24, 7.24, 8.30 Hz,
1H, ArH), 7.44-7.47 (m, 1H, ArH), 7.18-7.21 (m, 1H, ArH), 7.15 (d, J = 7.88 Hz, 1H, ArH), 7.03
(tt, J=1.08, 7.52 Hz, 1H, ArH), 3.51 (s, 3H, NCH3), 3.22 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-dc): 6 = 170.04-170.24 (d, Jc-r = 19.95 Hz), 152.02 (d, Jer = 3.66
Hz), 151.59-151.81 (d, Jc.r = 22.20 Hz), 146.09-146.14 (d, Jc.r = 5.18 Hz), 133.44, 132.79-132.83
(d, Jcr = 3.60 Hz), 132.48, 132.00, 130.32, 124.96, 124.82, 123.74-123.92 (d, Jc.r = 17.86 Hz),
123.55-123.58 (d, Jc-r = 3.02 Hz), 115.59, 110.12, 91.25-93.14 (d, Jc-r = 188.24 Hz), 29.34, 26.82;
19F NMR (376 MHz, DMSO-ds): § = -160.94;
HRMS (ESI-TOF) calcd for Ci1sHisN3O.F [M + H] : 324.1143; found: 324.1125.
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1-Phenyl-3-fluoro-3-(1-methylquinoxalin-2-one) indolin-2-one (3y) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, pale solid, 69.1 mg, 86% yield;
'H NMR (400 MHz, DMSO-dc): J = 8.09 (dd, J = 1.52, 8.04 Hz, 1H, ArH), 7.77 (ddd, J = 1.56,
7.14, 8.60 Hz, 1H, ArH), 7.63-7.68 (m, 3H, ArH), 7.51-7.59 (m, 4H, ArH), 7.44-7.47 (tt, J = 1.72,
7.72 Hz, 1H, ArH), 7.33-7.36 (m, 1H, ArH), 7.09 (t, J = 7.58 Hz, 1H, ArH), 6.86 (d, /= 7.96 Hz,
1H, ArH), 3.60 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-dq): 6 = 169.36-169.56 (d, Jor = 19.87 Hz), 152.27-152.31 (d, Jo-r =
3.67 Hz), 151.80-152.03 (d, Jc.r = 22.37 Hz), 146.20-146.26 (d, Jc.r = 5.13 Hz), 134.18, 133.64,
132.74-132.78 (d, Jcr = 3.60 Hz), 132.35, 132.20, 130.47, 130.35, 129.07, 127.03, 125.63, 124.83,
123.93-123.99 (d, Jcr = 3.06 Hz), 123.59-123.77 (d, Jcr = 18.15 Hz), 115.79, 110.44, 91.25-93.14
(d, Jcr = 189.49 Hz), 29.56;
1F NMR (376 MHz, DMSO-dq): 6 = -160.29;
HRMS (ESI-TOF) calcd for Co3H17N302F [M + H] *: 386.1299; found: 386.1280.
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3-Fluoro-3-(1-ethylquinoxalin-2-one) indolin-2-one (3ab) was purified by silica column with
dichloromethane/methanol = 50:0-20:1, light brown solid, 59.4 mg, 90% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 10.94 (s, 1H, NH), 8.05 (dd, J = 1.46, 8.06 Hz, 1H, ArH),
7.69-7.77 (m, 2H, ArH), 7.50 (ddd, /= 1.50, 6.86, 8.22 Hz, 1H, ArH), 7.35-7.40 (m, 1H, ArH), 7.18-
7.21 (m, 1H, ArH), 6.92-6.98 (m, 2H, ArH), 4.16-4.22 (m, 2H, NCH,CH3), 1.15 (t, J=7.10 Hz, 1H,
NCH.CH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.36-171.56 (d, Jc.r = 19.23 Hz), 152.04-152.26 (d, Jcr =
22.29 Hz), 151.64-151.68 (d, Jc.r = 3.39 Hz), 145.08-145.13 (d, Jcr = 5.63 Hz), 132.51, 132.47,
132.37-132.41 (d, Jcr = 3.73 Hz), 132.26, 130.72, 125.24, 124.92-125.10 (d, Jc.r = 17.84 Hz),
124.61, 122.62-122.65 (d, Jc.r = 3.25 Hz), 115.30, 111.07-111.09 (d, Jc-r = 1.92 Hz), 91.79-93.67
(d, Jer=187.93 Hz), 37.35, 12.77,

F NMR (376 MHz, DMSO-ds): J = -159.80;

HRMS (ESI-TOF) calcd for Ci1sHisN3O.F [M + H] : 324.1143; found: 324.1125.
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3-Fluoro-3-(1-pentylquinoxalin-2-one) indolin-2-one (3ac) was purified by silica column with
dichloromethane/methanol = 50:0-20:1, red solid, 65.2 mg, 97% yield;
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IH NMR (400 MHz, DMSO-dy): & = 10.94 (s, 1H, NH), 8.05 (dd, J = 1.48, 8.04 Hz, 1H, ArH),
7.74 (ddd, J = 1.52, 6.96, 8.52 Hz, 1H, ArH), 7.69 (dd, J= 1.38, 8.70 Hz, 1H, ArH), 7.49 (ddd, J =
132, 7.04, 8.22 Hz, 1H, ArH), 7.35-7.39 (m, 1H, ArH), 7.17-7.19 (m, 1H, ArH), 6.91-6.98 (m, 2H,
ArH), 4.10-4.18 (m, 2H, NCH2CHx(CH2),CHs), 1.52-1.55 (m, 2H, NCH,CHa(CH2),CHs) 1.21-1.26
(m, 4H, NCH,CH>(CH,),CHj3), 0.77-0.80 (m, 3H, NCH>CH»(CH,),CH3);

13C NMR (100 MHz, DMSO-d): 6 = 171.33-171.53 (d, Jer = 19.42 Hz), 152.02-152.24 (d, Jes =
22.29 Hz), 151.89-151.92 (d, Jcr = 3.43 Hz), 145.08-145.14 (d, Jc.r = 5.56 Hz), 132.58, 132.44-
132.48 (d, Jc.r = 3.70 Hz), 132.35, 132.22, 130.70, 125.16, 124.92-125.10 (d, Jcr = 3.70 Hz),
124.61, 122.58-122.61 (d, Jcr = 3.18 Hz), 115.54, 111.08-111.10 (d, Jcr = 1.84 Hz), 91.78-93.66
(d, Jc.r=188.01 Hz), 41.94, 28.69, 26.98, 22.18, 14.27,

F NMR (376 MHz, DMSO-dq): § = -159.98;

HRMS (ESI-TOF) calcd for C21H2i1N3O2F [M + H] *: 366.1612; found: 366.1593.
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3-Fluoro-3-(1-allylquinoxalin-2-one) indolin-2-one (3ad) was purified by silica column with
dichloromethane/methanol = 50:0-20:1, light brown solid, 59.7 mg, 88% yield;

'H NMR (400 MHz, DMSO-dq): 5 = 10.94 (s, 1H, NH), 8.06 (dd, J = 1.50, 8.06 Hz, 1H, ArH),
7.72 (ddd, J=1.58, 7.20, 8.66 Hz, 1H, ArH), 7.59 (dd, J = 1.20, 8.60 Hz, 1H, ArH), 7.50 (ddd, J =
1.18, 7.24, 8.22 Hz, 1H, ArH), 7.35-7.40 (m, 1H, ArH), 7.20-7.22 (m, 1H, ArH), 6.92-6.98 (m, 2H,
ArH), 5.80-5.88 (m, 1H, NCH,CH=CH>), 5.15 (dd, J = 1.38, 10.50 Hz, 1H, NCH,CH=CH>), 4.98
(dd, J=1.40, 17.24 Hz, 1H, NCH,CH=CH)>), 4.80-4.83 (m, 2H, NCH,CH=CH>);

13C NMR (100 MHz, DMSO-de): 6 = 171.30-171.49 (d, Jc.r = 19.37 Hz), 152.09-152.31 (d, Jcr =
22.43 Hz), 151.89-151.92 (d, Jcr = 5.51 Hz), 145.07-145.13 (d, Jc.r = 5.51 Hz), 132.64, 132.49-
132.53 (d, Jcr = 3.72 Hz), 132.28, 132.11, 131.48, 130.59, 125.24, 124.89-125.07 (d, Jcr = 17.75
Hz), 124.74, 122.64-122.67 (d, Jcr = 3.27 Hz), 117.86, 115.87, 110.10, 91.79-93.67 (d, Jcr =
188.14 Hz), 44.14;

19F NMR (376 MHz, DMSO-ds): § = -159.76;

HRMS (ESI-TOF) calcd for Ci19H1sN3O2F [M + H] *: 336.1143; found: 336.1125.

o
O

3-Fluoro-3-(1-benzylquinoxalin-2-one) indolin-2-one (3ae) was purified by silica column with
dichloromethane/methanol = 50:0-20:1, yellow solid, 31.5 mg, 40% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 11.00 (s, 1H, NH), 8.05 (dd, J = 1.50, 8.02 Hz, 1H, ArH),
7.65 (ddd, J=1.56, 7.16, 8.62 Hz, 1H, ArH), 7.57 (dd, J = 1.28, 8.68 Hz, 1H, ArH), 7.48 (ddd, J =
1.24,7.20, 8.24 Hz, 1H, ArH), 7.36-7.41 (m, 1H, ArH), 7.23-7.28 (m, 5H, ArH), 7.12-7.14 (m, 1H,
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ArH), 6.95-6.99 (m, 2H, ArH), 5.47 (d,J = 15.92 Hz, 1H, NCH,), 5.37 (d, J= 15.96 Hz, | H, NCH,);
13C NMR (100 MHz, DMSO-dq): 6 = 171.33-171.53 (d, Je-r = 19.30 Hz), 152.24-152.47 (d, Jor =
22.30 Hz), 151.89-151.92 (d, Jor = 3.38 Hz), 145.13-145.18 (d, Jer = 5.49 Hz), 135.79, 132.68,
132.54-132.58 (d, Jor = 3.65 Hz), 132.42, 132.19, 130.70, 129.23, 128.00, 127.12, 125.29, 125.07,
124.88, 122.66-122.69 (d, Jor = 3.01 Hz), 115.91, 111.16, 91.87-93.75 (d, Je.r = 188.29 Hz), 45.10;
1F NMR (376 MHz, DMSO-d): § = -159.74;

HRMS (ESI-TOF) calcd for Co3H 7N30.F [M + H]*: 386.1299; found: 386.1278.
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3-Fluoro-3-(1-methylacetatequinoxalin-2-one) indolin-2-one (3af) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, red solid, 68.7 mg, 93% yield;
'H NMR (400 MHz, DMSO-dq): 5 = 10.96 (s, 1H, NH), 8.08 (dd, J = 1.44, 8.04 Hz, 1H, ArH),
7.73 (ddd, J=1.52, 7.24, 8.62 Hz, 1H, ArH), 7.62 (dd, J= 1.18, 8.62 Hz, 1H, ArH), 7.53 (ddd, J =
1.16, 7.16, 8.18 Hz, 1H, ArH), 7.36-7.40 (m, 1H, ArH), 7.20-7.22 (m, 1H, ArH), 6.93-6.98 (m, 2H,
ArH), 5.08 (s, 2H, NCH>), 3.66 (s, 3H, OCH3);
13C NMR (100 MHz, DMSO-ds): 6 = 171.14-171.33 (d, Jc.r = 19.35 Hz), 168.04, 151.82-152.04
(d, Jc.r = 22.60 Hz), 151.90-151.94 (d, Jc-r = 3.46 Hz), 145.04-145.10 (d, Jcr = 5.55 Hz), 132.90,
132.61-132.65 (d, Jcr = 3.66 Hz), 132.36, 132.09, 130.66, 125.29, 125.02, 124.69-124.87 (d, Jcr
=17.88 Hz), 122.71-122.74 (d, Jcr = 3.28 Hz), 115.50, 111.17, 91.70-93.58 (d, Jc.r = 188.70 Hz),
53.01, 43.84;
19F NMR (376 MHz, DMSO-de): § = -159.98;
HRMS (ESI-TOF) calcd for C19H1sN3O04F [M + H] : 368.1041; found: 368.1021.

o
e

3-Fluoro-3-(1-cyclohexylmethylquinoxalin-2-one) indolin-2-one (3ag) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, tawny solid, 67.5 mg, 83% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 10.93 (s, 1H, NH), 8.04 (dd, J = 1.44, 8.04 Hz, 1H, ArH),
7.67-7.75 (m, 2H, ArH), 7.49 (t, J= 7.40 Hz, 1H, ArH), 7.37 (t, /= 7.70 Hz, 1H, ArH), 7.16-7.19
(m, 1H, ArH), 6.91-6.97 (m, 2H, ArH), 3.93-4.12 (m, 2H, NCH>), 1.69-1.75 (m, 1H, NCH,CH),
1.45-1.57 (m, 6H, 3xCH>), 1.01-1.07 (m, 4H, 2xCH>);

13C NMR (100 MHz, DMSO-dq): 6 = 171.34-171.54 (d, Jer = 19.40 Hz), 152.32-152.36 (d, Jc-r =
3.54 Hz), 152.08-152.30 (d, Jcr = 22.27 Hz), 145.08-145.14 (d, Jcr = 5.59 Hz), 132.94, 132.42-
132.46 (d, Jcr = 3.72 Hz), 132.31, 132.09, 130.68, 125.09, 124.94-125.12 (d, Jcr = 17.85 Hz),
124.57, 122.53-122.56 (d, Jcr = 3.10 Hz), 115.84, 111.07-111.09 (d, Jc-r = 1.82 Hz), 91.81-93.69
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(d, Jer = 187.77 Hz), 47.34, 36.12, 30.40, 30.35, 26.16, 25.63;
1F NMR (376 MHz, DMSO-dq): 6 = -160.07;
HRMS (ESI-TOF) calcd for C23H23N302F [M + H] *: 392.1769; found: 392.1749.

o
L.

3-Fluoro-3-(1-(p-methylphenyl)-quinoxalin-2-one) indolin-2-one (3ah) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, tawny solid, 63.7 mg, 75% yield;

'H NMR (400 MHz, DMSO-dq): 5 = 10.98 (s, 1H, NH), 8.06 (dd, J = 1.50, 8.00 Hz, 1H, ArH),
7.65 (ddd, J=1.56, 7.18, 8.62 Hz, 1H, ArH), 7.57 (dd, J = 1.28, 8.68 Hz, 1H, ArH), 7.47 (ddd, J =
1.22,7.14, 8.20 Hz, 1H, ArH), 7.36-7.41 (m, 1H, ArH), 6.95-7.09 (m, 6H, ArH), 5.31-5.46 (m, 2H,
NCH>), 3.38 (s, 3H, NCH3), 2.21 (s, 3H, CH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.34-171.54 (d, Jc.r = 19.35 Hz), 152.23-152.46 (d, Jcr =
22.39 Hz), 152.30-152.34 (d, Jc-r = 3.29 Hz), 145.11-145.17 (d, Jc-r = 5.53 Hz), 137.26, 132.76,
132.65, 132.54-132.58 (d, Jc.r = 3.80 Hz), 132.40, 132.15, 130.68, 129.76, 127.15, 125.27, 124.89-
125.07 (d, Jcr = 17.85 Hz), 124.83, 122.66-122.69 (d, Jc.r = 3.28 Hz), 115.94, 111.15, 91.86-93.74
(d, Jcr = 188.40 Hz), 44.86, 21.05;

19F NMR (376 MHz, DMSO-ds): § = -159.80;

HRMS (ESI-TOF) calcd for C24H19N3O02F [M + H] *: 400.1456; found: 400.1434.

SO
v

3-Fluoro-3-(1-cyclopropylmethylquinoxalin-2-one) indolin-2-one (3ai) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light yellow solid, 64.2 mg, 92% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 10.96 (s, 1H, NH), 8.06 (dd, J = 1.46, 7.98 Hz, 1H, ArH),
7.81 (dd, J = 1.40, 8.64 Hz, 1H, ArH), 7.75 (dt, J = 1.50, 7.02 Hz, 1H, ArH), 7.50 (ddd, J = 1.34,
6.96, 8.20 Hz, 1H, ArH), 7.35-7.39 (m, 1H, ArH), 7.18-7.20 (m, 1H, ArH), 6.92-6.98 (m, 2H, ArH),
4.06-4.16 (m, 2H, NCH>), 1.15-1.22 (m, 1H, CH), 0.27-0.42 (m, 4H, 2xCH>);

13C NMR (100 MHz, DMSO-dq): 6 = 171.33-171.53 (d, Jor = 19.45 Hz), 152.22-152.45 (d, Jc-r =
22.49 Hz), 152.19-152.22 (d, Jc.r = 3.77 Hz), 145.08-145.14 (d, Jc.r = 5.59 Hz), 132.83, 132.45-
132.49 (d, Jcr = 3.68 Hz), 132.28, 132.20, 130.67, 125.13, 124.90-125.08 (d, Jc-r = 17.81 Hz),
124.66, 122.58-122.62 (d, Jc.r = 3.28 Hz), 115.77, 111.08-111.10 (d, Jcr = 2.04 Hz), 91.82-93.70
(d, Jor = 188.02 Hz), 45.80, 10.00, 4.16, 4.11;

1F NMR (376 MHz, DMSO-dq): 6 = -159.99;

HRMS (ESI-TOF) calcd for CooH17N30,F [M + H] *: 350.1299; found: 350.1280.
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3-Fluoro-3-(1-(4-bromobenzyl)-quinoxalin-2-one) indolin-2-one (3aj) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light yellow solid, 35.7 mg, 37% yield;
'H NMR (400 MHz, DMSO-ds): 6 = 10.98 (s, 1H, NH), 8.07 (dd, J = 1.52, 8.00 Hz, 1H, ArH),
7.66 (ddd, J=1.52, 7.18, 8.64 Hz, 1H, ArH), 7.56 (dd, J = 1.21, 8.68 Hz, 1H, ArH), 7.47-7.50 (m,
3H, ArH), 7.36-7.41 (m, 1H, ArH), 7.25-7.27 (m, 1H, ArH), 7.10 (d, J = 8.56 Hz, 2H, ArH), 6.99
(dd, J=1.16, 7.86 Hz, 2H, ArH), 5.35-5.48 (m, 2H, NCH>);
13C NMR (100 MHz, DMSO-dc): § = 171.30-171.50 (d, Jer = 19.32 Hz), 152.42 (d, Jor = 22.64
Hz), 152.28-152.31 (d, Jcr = 3.23 Hz), 145.09-145.14 (d, Jcr = 5.54 Hz), 135.27, 132.61, 132.55
(d, Jer=3.68 Hz), 132.43, 132.26, 132.12, 130.75, 129.40, 125.35, 124.95, 124.84-125.02 (d, Jcr
=17.68 Hz), 122.71 (d, Jcr = 3.11 Hz), 121.13, 115.81, 111.14, 91.85-93.73 (d, Jc.r = 188.25 Hz),
45.80, 10.00, 4.16, 4.11;
19F NMR (376 MHz, DMSO-dg): 6 = -159.69;
HRMS (ESI-TOF) calcd for C23H16N3O2FBr [M + H] *: 464.0404; found: 464.0379.
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3-Fluoro-3-(1-(2-Propynyl)-quinoxalin-2-one) indolin-2-one (3ak) was purified by silica column
with dichloromethane/methanol = 50:0-20:1, orange solid, 64.1 mg, 96% yield;

'H NMR (400 MHz, DMSO-dq): 5 = 10.98 (s, 1H, NH), 8.09 (dd, J = 1.48, 8.00 Hz, 1H, ArH),
7.81 (ddd, J=1.50, 7.18, 8.60 Hz, 1H, ArH), 7.16 (dd, J = 1.20, 8.56 Hz, 1H, ArH), 7.55 (ddd, J =
1.20, 7.24, 8.20 Hz, 1H, ArH), 7.36-7.41 (m, 1H, ArH), 7.21-7.23 (m, 1H, ArH), 6.93-6.99 (m, 2H,
ArH), 4.97-5.09 (m, 2H, NCH>), 5.35-5.48 (m, 2H, NCH>), 3.36 (m, 1H, CH);

13C NMR (100 MHz, DMSO-de): 6 = 171.21-171.40 (d, Jcr = 19.35 Hz), 151.97-152.19 (d, Jcr =
22.34 Hz), 151.17-151.20 (d, Jc-r = 3.45 Hz), 145.07-145.13 (d, Jcr = 5.57 Hz), 132.61-132.65 (d,
Jer=3.84 Hz), 132.31, 132.28, 131.94, 130.68, 125.38, 125.15, 124.68-124.86 (d, Jc.r = 17.75 Hz),
122.73-122.70 (d, Jcr = 3.12 Hz), 115.82, 111.14-111.16 (d, Jcr = 1.96 Hz), 91.75-93.64 (d, Jcr =
188.80 Hz), 77.93, 76.19, 31.66;

19F NMR (376 MHz, DMSO-ds): § = -159.79;

HRMS (ESI-TOF) calcd for C19H12N30,F [M + H] *: 334.0986; found: 334.0970.
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3-Fluoro-3-(6-chloro-1-methylquinoxalin-2-one) indolin-2-one and 3-fluoro-3-(7-chloro-1-
methylquinoxalin-2-one) indolin-2-one (3all and 3al2) was purified by silica column with
dichloromethane/methanol = 50:0-20:1, light yellow solid, 46.1 mg, 66% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 10.98 (s, 1.53H, NH), 8.12 (d, J = 2.48 Hz, 1H, ArH), 8.04
(d, J=8.60 Hz, 0.46H, ArH), 7.75-7.81 (m, 1.68H, ArH), 7.68 (d, J=9.12 Hz, 1.11H, ArH), 7.55
(dd, J=2.16, 8.60 Hz, 0.53H, ArH), 7.35-7.40 (m, 1.74H, ArH), 7.17-7.18 (m, 1.63H, ArH), 6.93-
6.98 (m, 3.34H, ArH), 3.55 (s, 2.98H, NCH3), 3.55 (s, 1.52H, NCH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.12-171.32 (d, Jc.r = 19.48 Hz), 153.50-153.73 (d, Jcr =
22.25 Hz), 151.17-151.20 (d, Jcr = 3.37 Hz), 145.12-145.17 (d, Jcr = 5.45 Hz), 136.62, 134.79,
132.71-132.75 (d, Jcr = 3.40 Hz), 132.60, 132.56, 131.89, 131.77, 130.88, 129.21, 128.55, 125.35,
124.79-124.81 (d, Jc.r=2.21 Hz), 124.63, 122.58-122.62 (d, Jc.r = 3.18 Hz), 117.60, 115.59, 111.09,
91.77-93.66 (d, Jcr = 188.81 Hz), 29.60;

19F NMR (376 MHz, DMSO-de): § = -159.87, -159.98;

HRMS (ESI-TOF) calcd for C17H12N30,FCl [M + H] *: 344.0597; found: 344.0575.

NH NH

Br\©:N\ o and /@[N\ o
F F
T (0] Br ’i‘ (0]

(regioisomeric mixture with 2:1 ratio)

3-Fluoro-3-(6-bromo-1-methylquinoxalin-2-one) indolin-2-one and 3-fluoro-3-(7-bromo-1-
methylquinoxalin-2-one) indolin-2-one (3am1 and 3am2) was purified by silica column with
dichloromethane/methanol = 50:0-20:1, maroon solid, 74.2 mg, 92% yield;

'H NMR (400 MHz, DMSO-dq): 6 = 10.97 (s, 1.59H, NH), 8.24 (d, J = 2.24 Hz, 1H, ArH), 7.96
(d, J=8.56 Hz, 0.49H, ArH), 7.87-7.92 (m, 1.59H, ArH), 7.67 (dd, J= 1.98, 8.58 Hz, 0.51H, ArH),
7.62 (d, J=9.00 Hz, 1.06H, ArH), 7.35-7.40 (m, 1.72H, ArH), 7.16-7.18 (m, 1.77H, ArH), 6.93-
6.98 (m, 3.38H, ArH), 3.55 (s, 4.59H, NCH3);

13C NMR (100 MHz, DMSO-de): 6 = 171.13-171.32 (d, Jcr = 19.48 Hz), 153.40-153.63 (d, Jcr =
22.28 Hz), 151.89 (d, Jcr = 3.29 Hz), 145.11-145.17 (d, Jcr = 5.08 Hz), 134.88, 134.48, 133.12,
133.04, 132.57 (d, Jc.r = 4.00 Hz), 132.19, 131.97, 131.15, 127.66, 125.41, 125.37, 124.81 (d, Jcr
= 1.39 Hz), 124.63 (d, Jcr = 1.49 Hz), 122.59-122.62 (d, Jcr = 2.93 Hz), 118.45, 117.85, 116.28,
111.08-111.10 (d, Jcr = 1.98 Hz), 91.76-93.64 (d, Jc.r = 188.66 Hz), 29.57,;

19F NMR (376 MHz, DMSO-ds): § = -159.88, -159.98;

HRMS (ESI-TOF) calcd for C17H12N30,FBr [M + H] *: 388.0091; found: 388.0092.
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3-Fluoro-3-(1-methyl-6-methylquinoxalin-2-one) indolin-2-one and 3-fluoro-3-(1-methyl-7-
methylquinoxalin-2-one) indolin-2-one (3anl and 3an2) was purified by silica column with
dichloromethane/methanol = 50:0-20:1, light yellow solid, 67 mg, 98% yield;
'H NMR (400 MHz, DMSO-ds): 6 = 10.92 (s, 1.77H, NH), 7.92 (d, J = 8.20 Hz, 0.62H, ArH),
7.84-7.85 (m, 1H, ArH), 7.47-7.60 (m, 3.21H, ArH), 7.32-7.39 (m, 2.49H, ArH), 7.14-7.16 (m,
1.86H, ArH), 6.91-6.97 (m, 3.52H, ArH), 3.55 and 3.54 (s, 4.95H, NCH3), 2.52 (s, 1.64H, CH3),
2.47 (s, 3.20H, CHz3);
13C NMR (100 MHz, DMSO-ds): d = 171.40-171.60 (d, Jer = 19.33 Hz), 171.46 (d, Jcr = 19.18
Hz), 152.16 (d, Jcr = 2.58 Hz), 151.94-151.97 (d, Jc.r = 3.22 Hz), 150.73-150.95 (d, Jcr = 22.29
Hz), 145.10-145.16 (d, Jc.r = 5.83 Hz), 142.79, 134.18, 133.22, 132.42-132.46 (d, Jc.r = 3.66 Hz),
132.04,131.43,130.37,130.08, 129.96, 125.91, 125.18, 124.93-125.11 (d, Jc.r = 17.94 Hz), 122.54-
122.57 (d, Jer=3.19 Hz), 115.42, 115.36, 111.03, 91.77-93.65 (d, Jcr = 188.05 Hz), 29.29, 29.23,
22.07,20.58;
1F NMR (376 MHz, DMSO-dq): 6 = -160.05, -160.06;
HRMS (ESI-TOF) calcd for C1sH1sN3O2F [M + H] *: 324.1143; found: 324.1124.

NH

3-Fluoro-3-(1-methyl-6, 7-dimethylquinoxalin-2-one) indolin-2-one (3a0) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, light yellow solid, 73 mg, 100% yield;

'H NMR (400 MHz, DMSO-ds): 5 = 10.90 (s, 1.77H, NH), 7.81 (s, 1H, ArH), 7.46 (s, 1H, ArH),
7.34-7.38 (m, 1H, ArH), 7.12-7.15 (m, 1H, ArH), 6.91-6.96 (m, 2H, ArH), 3.54 (m, 3H, ArH), 3.54
(m, 3H, NCH3), 2.43 (s, 3H, CH3), 2.37 (s, 3H, CHz);

13C NMR (100 MHz, DMSO-de): 6 = 171.53-171.72 (d, Jcr = 19.35 Hz), 152.04-152.08 (d, Jcr =
3.51 Hz), 150.66-150.88 (d, Jc.r = 22.33 Hz), 145.07-145.12 (d, Jc.r = 5.49 Hz), 142.07, 133.48,
132.36-132.39 (d, Jcr = 3.68 Hz), 131.61, 130.56, 130.13, 125.11, 125.05-125.23 (d, Jcr = 17.98
Hz), 122.52-122.52 (d, Jcr = 3.09 Hz), 115.72, 111.01, 91.75-93.62 (d, Jcr = 187.61 Hz), 29.21,
20.53, 19.15;

19F NMR (376 MHz, DMSO-de): 5 = -160.11;

HRMS (ESI-TOF) calcd for C19H17N302F [M + H] *: 338.1299; found: 338.1280.
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3-Fluoro-3-(1-methyl-6, 7-difluoroquinoxalin-2-one) indolin-2-one (3ap) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, white solid, 50.7 mg, 73% yield;

'H NMR (400 MHz, DMSO-ds): 6 =10.97 (s, 1.77H,NH), 8.21 (dd, /= 8.34, 10.74 Hz, 1H, ArH),
7.87(dd, J=7.48,12.36 Hz, 1H, ArH), 7.35-7.40 (m, 1H, ArH), 7.15-7.17 (m, 1H, ArH), 6.92-6.97
(m, 2H, ArH), 3.53 (s, 3H, NCH3);

13C NMR (100 MHz, DMSO-ds): 6 = 171.11-171.31 (d, Jer = 19.37 Hz), 150.55-153.05 (dd, Jc-r
=14.51, 249.44 Hz), 152.63-152.85 (d, Jc.r=22.38 Hz), 151.83-151.86 (d, Jc.r = 3.28 Hz), 145.39-
147.82 (dd, Jcr = 14.39, 242.99 Hz), 145.09-145.14 (d, Jcr = 5.47 Hz), 132.59-132.56 (d, Jcr =
3.81 Hz), 131.62-13172 (d, Jcr = 9.88 Hz), 128.61-128.71 (dd, Jcr = 2.38, 9.98 Hz), 125.34,
124.60-124.77 (d, Jor = 17.72 Hz), 122.59-122.62 (d, Jcr = 3.22 Hz), 117.93-118.11 (d, Jcr =
18.34 Hz), 111.09, 104.77-105.01 (d, Jc-r = 23.42 Hz), 91.73-93.62 (d, Jc.r = 188.60 Hz), 30.13;
YF NMR (376 MHz, DMSO-ds): 6 =-130.57 (d, Jcr = 23.76 Hz), -142.43 (d, Jcr = 23.84 Hz), -
159.91;

HRMS (ESI-TOF) calcd for C17H11N302F5 [M + H] *: 346.0798; found: 346.0778.

NH
cl N

o
Cl III (@)
3-Fluoro-3-(1-methyl-6, 7-dichloroquinoxalin-2-one) indolin-2-one (3aq) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, yellow solid, 57.7 mg, 75% yield;
'H NMR (400 MHz, DMSO-dq): 6 = 11.08 (s, 1H, NH), 8.32 (s, 1H, ArH), 7.97 (s, 1H, ArH), 7.35-
7.40 (m, 1H, ArH), 7.15-7.18 (m, 1H, ArH), 6.93-6.99 (m, 2H, ArH), 3.54 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-de): 6 = 170.97-171.17 (d, Jc.r = 19.40 Hz), 153.67-153.89 (d, Jcr =
22.41 Hz), 151.76-151.79 (d, Jcr = 3.53 Hz), 145.14-145.20 (d, Jc.r = 5.80 Hz), 134.35, 133.65,
132.60-132.64 (d, Jcr = 3.73 Hz), 131.50, 131.02, 126.69, 125.39, 124.50-124.67 (d, Jcr = 17.74
Hz), 122.58-122.61 (d, Jcr = 3.27 Hz), 117.59, 111.17, 91.78-93.67 (d, Jc.r = 188.99 Hz), 29.85;
19F NMR (376 MHz, DMSO-de): § = -159.83;
HRMS (ESI-TOF) calcd for C17H11N30,FCl, [M + H] *: 378.0207; found: 378.0197.

NH

3-Fluoro-3-(1-methyl-6-trifluoromethyl-2-one) indolin-2-one (3ar) was purified by silica
column with dichloromethane/methanol = 50:0-20:1, maroon solid, 49.2 mg, 64% yield;
'H NMR (400 MHz, DMSO-dg): 6 = 11.01 (s, 1H, NH), 8.25 (dd, J = 0.98, 8.46 Hz, 1H, ArH),
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7.95 (d, J = 1.84 Hz, 1H, ArH), 7.82 (dd, J = 1.84, 8.48 Hz, 1H, ArH), 7.36-7.41 (m, 1H, ArH),
7.18-7.20 (m, 1H, ArH), 6.93-6.99 (m, 2H, ArH), 3.62 (s, 3H, NCHs);

13C NMR (100 MHz, DMSO-dq): 6 = 171.01-171.20 (d, Je.r = 19.34 Hz), 154.82-155.04 (d, Jor =
22.24 Hz), 151.97-152.00 (d, Jer = 3.59 Hz), 145.13-145.18 (d, Jor = 5.55 Hz), 134.05, 133.99,
132.63-132.67 (d, Jer = 3.67 Hz), 131.58, 131.20-131.52 (d, Jor = 32.04 Hz), 125.45, 124.51-
124.68 (d, Jor = 17.76 Hz), 122.80-125.52 (d, Jor = 271.41 Hz), 122.62-122.65 (d, Je.r = 3.17 Hz),
120.77, 113.33-113.37 (d, Je-r = 4.09 Hz), 111.14, 91.83-93.72 (d, Jer = 189.04 Hz), 29.65;

1F NMR (376 MHz, DMSO-dg): § = -60.76, -159.89;

HRMS (ESI-TOF) calcd for CsH;1N3O2F, [M + H] *: 378.0860; found: 378.0839.

N

O
F

3-Fluoro-2-oxindole (4a)"! black solid, 53.6 mg;
TH NMR (400 MHz, DMSO-ds): 6 = 10.63 (s, 1H, NH), 7.45 (d, J= 7.48 Hz, 1H, ArH), 7.95 (t, J
= 7.76 Hz, 1H, ArH), 7.03 (t, J = 7.02 Hz, 1H, ArH), 6.88 (d, J = 7.80 Hz, 1H, ArH), 5.93 (d, J j1.r=
50.52 Hz, 1H, CH);
13C NMR (100 MHz, DMSO-de): 6 = 172.75-172.92 (d, Jo.r = 17.39 Hz), 143.76-143.82 (d, Jo.r =
5.83 Hz), 131.77-131.80 (d, Je.r = 3.65 Hz), 126.62, 123.74-123.90 (d, Jer = 15.91 Hz), 122.63-

122.66 (d, Jer = 3.21 Hz), 110.80-110.82 (d, Je.r = 1.71 Hz), 85.63-87.45 (d, Je.r = 181.41 Hz);
19F NMR (376 MHz, DMSO-ds): § = -192.05.

ON-—NH
SeaY
lil 0
3-(2-Hydroxy-1H-indol-3-yl)-1-methylquinoxalin-2-one (5a)* orange solid, 64 mg;
'H NMR (400 MHz, DMSO-dq): § = 14.50 (s, 1H), 10.94 (s, 1H), 8.70 (dd, J = 1.16, 8.00 Hz, 1H),
7.35-7.37 (m, 1H), 7.26-7.29 (m, 1H), 7.16-7.20 (m, 2H), 7.05 (dt, J = 1.26, 7.50 Hz, 1H), 6.88-
6.95 (m, 2H), 3.58 (s, 3H);

13C NMR (100 MHz, DMSO-ds): 6 = 172.20, 156.43, 140.23, 137.49, 128.75, 125.91, 125.63,
125.17, 124.54, 124.04, 123.01, 121.01, 116.47, 115.28, 109.52, 97.82, 30.03.

7. Reference

[1T W. L. F. Armarego, C. Chai, in Purification of Laboratory Chemicals (Seventh Edition),
Butterworth-Heinemann, Boston, 2013, pp. 103-554.

[2] J. Zhou, Q. Ren, N. Xu, C. Wang, S. Song, Z. Chen, J. Li, Green Chem. 2021, 23, 5753-5758.

[3] Q. Yang, G.-L. Dai, Y.-M. Yang, Z. Luo, Z.-Y. Tang, J. Org. Chem. 2018, 83, 6762-6768.

[4] Y.-Y.Han, Z.-J. Wu, X.-M. Zhang, W.-C. Yuan, Tetrahedron Lett. 2010, 51, 2023-2028.
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8. Copies of "TH/"*C NMR and HR-ESI-MS Spectra
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Figure S2. The '*C NMR Spectrum of Compound 3a in DMSO-ds



KX-2305193356 (29F) /qh-syn-3a (N2)

20230524-DUS0-gh-syn-3a (N2)
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Figure S3. The '°F NMR Spectrum of Compound 3a in DMSO-ds
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Figure S4. The HR-ESI-MS Spectrum of Compound 3a
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KX-2305193356 (38H+38DUSO0) / gh-syn-3b

20230521-DUSO-gh-syn-3b
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Figure S6. The 3*C NMR Spectrum of Compound 3b in DMSO-dj
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FX-2305193356 (20F) /qh-syn-3b
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Figure S8. The HR-ESI-MS Spectrum of Compound 3b
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KxX-2305193356 (38H+38DUS0) / gh-syn-3c-1
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Figure S9. The 'H NMR Spectrum of Compound 3¢ in DMSO-ds
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Figure S10. The 3C NMR Spectrum of Compound 3¢ in DMSO-d
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KX-2305193356 (29F) / gh-syn-3c1
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KX-25040830801 (7H+7DMS0+11x) /4-gh-syn-3d

20250411-DH30-gh-syn-3d
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Figure S16. The HR-ESI-MS Spectrum of Compound 3d
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Figure S17. The 'H NMR Spectrum of Compound 3e in DMSO-d;
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Figure S21. The 'H NMR Spectrum of Compound 3f in DMSO-ds
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Figure S22. The 3C NMR Spectrum of Compound 3f in DMSO-dj
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Figure S34. The *C NMR Spectrum of Compound 3i in DMSO-ds
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Figure S45. The 'H NMR Spectrum of Compound 31 in DMSO-ds

6.5

KX-2305192356 (33C) /qh-syn-31

20230524-DH30-gh-syn-31

£L62°67—

mmho.Nm
mem.nm/
LPLTE0L /
9reT'z0l
862LSLL
68 VZL
009£+Z1L
recb vl
00LLPEL
ZL6E9zlL
80£5'9C1L

9rrozL
mvm_..Nm_/
[4:-1e} 4 _k
§9Z9'gel~"
68k 'SEL
Lo8e'sel
orosvirl v.
£85StL
8Z9r’LSL
61897151
gzLLzsl
S8pLesl

¥S80°LLL
QLLTLLL

|

J

1 (ppm)
Figure S46. The 3C NMR Spectrum of Compound 31 in DMSO-ds

T
30

T
100

S54



KX-2305192356 (29F) / qh-syn-31
20230524-DHS0-gh-syn-31

@
©
@
v
o
wn
i
Br
NH |
N\
CLX ®
N™ ™0
|
T T T T T T T T T T T T T T T T T T T T T 1
0 -0 =20 -30 -0 =50 -60 =70 -80 =60 -100 -110 -120 -130 -140 -160 -160  -170  -180 180 =200 -2
1 (ppm)
Figure S47. The '°F NMR Spectrum of Compound 31 in DMSO-dj
ENE\_\3f 3% L2 B B0 \HRMS|1202401101QH12 01/10/24 16:52.17
__ #RBAERS
QH12#417 RT: 0.97 AV: 1 NL: 4.57E5 | || B i
T: FTMS + p ESI Full ms [200.0000-700.0000] Single mass
388.0089 Mass: |388.0089 -
Ci7H1202N3BrF . o
100t Max. 10 = Calculate |
gQE [ CrrHhz Oz N BF | 125 0629
80
70
o
£ 60
s 007
§ 1
g 17
3 507
i 386.1375 Fie.. st
=
® o Limits
& 407 Charge: 1 |2
305 Nitrogen-Rule: Do not use v
] Mass tolerance  10.00 ppm
20; RDB equiv: -1.0-100.0
5 Elements in use
10 lsotope | Min | Max | DB eg.
- 14N 0 3 05 14,003
1 €0 0 H 00 | 15985
O e R A wc [0 | 7 [ 16 | 2w
387.4 387.6 387.8 388.0 388.2 3884 388.6 388.8

miz

Figure S48. The HR-ESI-MS Spectrum of Compound 31
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Figure S73 The 'H NMR Spectrum of Compound 3s in DMSO-ds
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Figure S74 The '3C NMR Spectrum of Compound 3s in DMSO-ds
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Figure S76. The HR-ESI-MS Spectrum of Compound 3s
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Figure S80. The HR-ESI-MS Spectrum of Compound 3t
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Figure S96. The HR-ESI-MS Spectrum of Compound 3x
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Figure S100. The HR-ESI-MS Spectrum of Compound 3y

S81



X-2305193356 (38H+38DNS0) / gh-syn-3ab

20230521-DUS0-gh-syn-3ab

LLgL'Ly v
05511y L=
9zL1' LY <
IR -
vEIL'Y | s
L1281 9LLLTL—
o088l &
666LY
850Z% N oo [
SLLTY I R S
6zzTY Mo =
1£26'9 m
LS¥69 FS M 6PSELE—
L2969
5886'9 - A
ze8LL 1~ g
FO6L'L -
626LL o <
696L°L . o
090Z'£ B
680Z°L g
zzLTL __ | FS “OP
SSLZL — Fzzz g
£55¢°L = o
9gs5'L O
0L95¢ Fa cm
vpOsL 2 E LL6L L6
oLEL e 2 vohw.mm/
6LLE L] o m wmnoi./
£08E'L ke 3 8860'LLL
9£85°L = 960£'SL1
OP6E L] Lo Lozezzl
mnmm.h © & 9759'ZZ1L
8665 L) - |= = szZLoPvZL
vEsy Ly _ s Z srze vzl
zL8y'Ly — w T zgol'szL
9005°-¢ T fe = govz'szl
ovos'L — . 2 8rzL 05l ?
vBm”h; — Fs 819z'Z51
mmwm.wh . I SPLEZEL
1v69] z T MMHMM”
ssLss] o xn X

4] ke o zolszsl
vELLL = 9180°SkL

] =
LLess e ) mEﬁmEV
6vsLL & vLvOLSL
8vLL | 3 €189°LsL
zesLL s £, zZovozsi
z9sLL w Le Leozzst
SELLL E =E
S850°'8 - B3
Lzv0'8 B R = B4
9850'8 - 22 1897 LLL
£790°8 = 23 voosLLL
98r601 S8

f=§}

80

S82

80
11 (ppm)
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Figure S104. The HR-ESI-MS Spectrum of Compound 3ab
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Figure S105 The 'H NMR Spectrum of Compound 3ac in DMSO-dj
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Figure S106 The '*C NMR Spectrum of Compound 3ac in DMSO-dj
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Figure S108. The HR-ESI-MS Spectrum of Compound 3ac
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Figure S109 The '"H NMR Spectrum of Compound 3ad in DMSO-dj
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Figure S110 The *C NMR Spectrum of Compound 3ad in DMSO-ds
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Figure S113 The 'H NMR Spectrum of Compound 3ae in DMSO-dj
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Figure S120. The HR-ESI-MS Spectrum of Compound 3af
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Figure S121 The '"H NMR Spectrum of Compound 3ag in DMSO-ds
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Figure S123 The '°F NMR Spectrum of Compound 3ag in DMSO-ds
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Figure S124. The HR-ESI-MS Spectrum of Compound 3ag
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Figure S125 The 'H NMR Spectrum of Compound 3ah in DMSO-ds
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Figure S126 The '*C NMR Spectrum of Compound 3ah in DMSO-d
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Figure S127 The ""F NMR Spectrum of Compound 3ah in DMSO-ds
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Figure S128. The HR-ESI-MS Spectrum of Compound 3ah
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Figure S130 The '°F NMR Spectrum of Compound 3ai in DMSO-d;
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Figure S131 The '°F NMR Spectrum of Compound 3ai in DMSO-ds

ENE\ 3k f£2- 35 B H HRMS|20240110\QH33 0110724 19:00.25
_ | »EBRLHR
QH33 #544 RT: 1.07 AV: 1 NL: 2.71E8 o | (s
T: FTMS + p ESI Full ms [200.0000-700.0000] Single mass
c 3:0'1028[:‘ F Mass: 350.1280 v
2017 U2 N3
1007 Max. 10 = Calculate
] E
1 Cag Hi7 Oz MoF 135 5517
[
.
2 60
5 %7
| 1
[ B
2 50
T File... List ate
% ] e
2 40 imits .
x Charge: 15
30_: Nitrogen-Rule: Do not use v
E 351.1314 Mass tolerance  10.00 ppm
20 RDE equiv: -1.0-100.0
N Elements in use
10+ isotope | Min | Max | DReg
4 14N [] 3 0.5 14.003
i 160 [ 2 0.0 |
L A e s ottt Ay e L et e e s i e
3494 3496 349.8 350.0 350.2 350.4 350.6 350.8 351.0 351.2
mz

Figure S132. The HR-ESI-MS Spectrum of Compound 3ai
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Figure S133 The 'H NMR Spectrum of Compound 3
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Figure S135 The '°F NMR Spectrum of Compound 3aj in DMSO-ds

EE\\3{uf {27 H52 0 HRMS\202401101QH34 01/10/24 19:06:31
| #DRLERY
QH34 #655 RT: 1.26 AV: 1 NL: 2.38E7 =2 Elemental composition
T: FTMS + p ESI Full ms [200.0000-700.0000] single mass
4640379 Mass: |464.0379
C23H1 Q2 N3BrF §
100 Max. 10 = Calculate
90 T [CmHs02HaBF | 65 5482
80
704
60

File... List

Relative Abundance
o
[=]
I

Limits,
doj Charge: 1 =
30 465.0412 Nitrogen-Rule: Do not use z
E Mass tolerance  10.00 ppm
20—: RDB equiv: -1.0-100.0
. Elements in use
10 T
4 AN [ 3 (X3 14.003
4 463.0259 160 [ 2 0.0 15.995
o 4 464.5470 465.5446 3 0 ] 10 12000
T T TR T (Aand MMM A Madat et e WAl LAl st LAt A Ml T
462.5 463.0 4863.5 464.0 464.5 465.0 465.5
miz

Figure S136. The HR-ESI-MS Spectrum of Compound 3aj
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Figure S137 The '"H NMR Spectrum of Compound 3ak in DMSO-dj
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Figure S156. The HR-ESI-MS Spectrum of Compound 3ao
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Figure S157 The '"H NMR Spectrum of Compound 3ap in DMSO-dj
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Figure S160. The HR-ESI-MS Spectrum of Compound 3ap

S111



69v5°E,
£156'9
9056'9
v696'9
L0869
16669
SSSL'L
v8SL°L
8L9L'L
1S9L°2
arLLL
LosL'L
9g8l'L
SLSEL
90952
LE9T L]
2995
99/5 £
66.5 L1
v785 L
858/}
0965 L}
7665 L%
L1ovL
050t'L
75160~

8rZee—

ZZ80°LL—

KX-2305193356 (38H+38DNS0) / gh-syn-3aq

20230521-D30-gh-syn-3aq

A

=Ll'E

—==00'L

5.0

5.5
11 (ppm)
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Figure S165 The '"H NMR Spectrum of Compound 3ar in DMSO-ds
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Figure S166 The *C NMR Spectrum of Compound 3ar in DMSO-ds
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Figure S167 The '°F NMR Spectrum of Compound 3ar in DMSO-dj
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Figure S168 The HR-ESI-MS Spectrum of Compound 3ar
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Figure S169 The '"H NMR Spectrum of Compound 4a in DMSO-ds
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Figure S170 The '*C NMR Spectrum of Compound 4a in DMSO-ds
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Figure S171 The '°F NMR Spectrum of Compound 4a in DMSO-dj
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Figure S172 The 'H NMR Spectrum of Compound 5a in DMSO-ds
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Figure S173 The '*C NMR Spectrum of Compound 5a in DMSO-ds
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