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1. General information

All reactions were carried out with magnetic stirring and in dried glassware. Standard syringe
techniques were applied for transfer of dry solvents. The reactions via general procedure were
carried out under an atmosphere of oxygen unless otherwise noted. Column chromatography was
performed using silica gel (200-300 mesh) and thin layer chromatography was performed using
silica gel (GF254). 'H NMR and '3C NMR spectra were recorded on Bruker-AVANCE-III-HD (400
and 100 MHz, respectively) and processed using MestReNova. Spectra were calibrated relative to
resonances of the deuterated solvents for proton and carbon chemical shifts: DMSO (& = 2.50 for
"H NMR and &= 39.50 for 3C NMR), CDCl; (8 = 0 for 'H NMR and § = 77.00 for '*C NMR). Mass
spectra were measured on Agilent 5977 GC-MS instrument (EI). High-resolution mass spectra (ESI)
were obtained with the Thermo Scientific LTQ Orbitrap XL mass spectrometer. The structures of
known compounds were further corroborated by comparing their 'H NMR, '*C NMR data and MS
data with those in literature. Melting points were measured with a YUHUA X-5 melting point
instrument and were uncorrected. Unless otherwise noted, all reagents were obtained from

commercial suppliers and used without further purifi cation.
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2. Preparation of substrates and characterization data

Preparation of substrates and characterization data.!*?

H R’
NH 0 N__O N__O
A 2 o A _pi .
rell . EtOJ\n/H B0°C o g j? =R (16 equiv) o T
A NH EtOH N 2 K,CO3 (1.2 equiv) (N 2
2 0 N N

DMF

Quinoxalin-2(1H)-ones were prepared by two-step reactions based on the literature procedure. To
an oven-dried 50 mL round-bottom flask charged with a magnetic stirring bar, o-aryl diamine (5.0
mmol, 1.0 equiv), ethyl glyoxylate (6.0 mmol, 1.2 equiv), and 20 mL of EtOH were added. The
reaction mixture was stirred at 80 °C in an oil bath until the starting material was fully consumed as
monitored by TLC (12—18 h). The resulting precipitate was filtered, washed with EtOH (3 x 10 mL),
and dried to provide quinoxalin-2(1H)-ones, which was directly used in the next step without further
purification. In the next step, the corresponding quinoxalin-2(1H)-ones (4.5 mmol, 1.0 equiv) was
dissolved in DMF (20 mL), followed by addition of K,COs3 (5.4 mmol, 1.2 equiv) and the
corresponding alkyl halide (7.2 mmol, 1.6 equiv). The reaction mixture was stirred at room
temperature for 12 h. After completion of the reaction (confirmed by TLC), saturated aqueous
NH4Cl (5 mL) was added, and the mixture was extracted with ethyl acetate (3 x 25 mL). The
combined organic layers were washed with water (90 mL), dried over anhydrous MgSOs,
concentrated, and subjected to silica gel flash column chromatography using 20% ethyl acetate in

hexanes as eluent to afford the N1-protected quinoxalin-2(1H)-ones.

H OH
N. _O é CuOAc (20 mol%) N. O
CE T “OH 1,10-Phenanthroline (20 mol%) -~ @[ T
+
NG DMSO, 24h, rt NG

1-phenylquinazolin-2(1H)-one was prepared by one step reactions based on the literature procedure.

To an oven-dried 50 mL round-bottom flask charged with a magnetic stirring bar, quinazolin-2(1H)-
one (5.0 mmol, 1.0 equiv), phenylboronic acid (7.5mmol, 1.5 equiv), CuOAc (1.0 mmol, 0.2 equiv),
1,10-phenanthroline (1.0mmol, 0.2 equiv), and 12ml of DMSO were added. The resulting reaction
mixture was stirred at room temperature for 24 h. The reaction was monitored by TLC. After
completion of the reaction, the mixture was worked up with ethyl acetate. The product and other
organic residues were carefully removed from the supernatant. The combined organic layers were
dried under reduced pressure and concentrated. The crude product was adsorbed onto silica gel and
purified by column chromatography (eluent: hexane/ethyl acetate) to afford analytically pure 1-
phenylquinazolin-2(1H)-one as a white solid.
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3. Optimization of the reaction conditions *

N @)
T + @/ catalyst N 0O
N/ \_/ Solvent, O, Temp, 24 h Z 0
1a

2a 3a \ %
Entry  2a (equiv) Catalyst (mol%)” Temp (°C) Solvent Yield (%)°
1 2.0 HBr (25) 30 MeCN 54
2 2.0 HBr (25) 30 1,4-dioxan 45
3 2.0 HBr (25) 30 DCM 52
4 2.0 HBr (25) 30 EA 48
5 2.0 HBr (25) 30 Acetone 32
6 2.0 HBr (25) 30 THF 38
7 2.0 HBr (25) 30 DMSO 25
8 2.0 CF;SOsH (25) 30 MeCN 34
9 2.0 MsOH (25) 30 MeCN 46
10 2.0 BF3-OEt; (25) 30 MeCN 50
11 2.0 TFA (25) 30 MeCN 36
12 2.0 HCI (25) 30 MeCN 33
13 2.0 Fe(OTf)s (25) 30 MeCN 15
14 2.0 Cu(OT1)2(25) 30 MeCN 27
15 2.0 HBr (2.5) 30 MeCN 65
16 2.0 HBr (5) 30 MeCN 67
17 2.0 HBr (10) 30 MeCN 63
18 2.0 HBr (50) 30 MeCN 36
19 3.0 HBr (5) 30 MeCN 76
20 4.0 HBr (5) 30 MeCN 78
21 5.0 HBr (5) 30 MeCN 77
22 4.0 HBr (5) 20 MeCN 74
23 4.0 HBr (5) 40 MeCN 77
24 4.0 HBr (5) 50 MeCN 75
25 4.0 HBr (5) 60 MeCN 74
26 4.0 HBr (5) 80 MeCN 69
27 4.0 - 30 MeCN 0
284 4.0 HBr (5) 30 MeCN Trace
29¢ 4.0 HBr (5) 30 MeCN 42

“Reaction conditions: 1a (0.2mmol), 2a, and additive in MeCN (2.0 mL) at 30°C under Oz atmosphere for 24h. "HBr

(aq., 48 wt.%) was employed. “Isolated yield. “Under Ar atmosphere. “Under air atmosphere.
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4. General experimental procedure

General reaction procedure for the synthesis of 3a-3u:

R2
|
N.__O
HBr (5 mol?
T Q/ r (5 mol%) - R1—'\
MeCN, 30°C, O, 24 h A NZ X
(X=0,S,N) ' N | )R
2 3

To a 10 mL reactor were added 1 (0.2 mmol, 1.0 equiv), 2 (0.8 mmol, 4.0 equiv), HBr (0.01 mmol,
5 mol%), and MeCN (0.1 M, 2 mL). The atmosphere was exchanged by applying vacuum and
backfilling with O (this process was repeated three times). The resulting mixture was stirred at
30 °C for 24 h. Upon completion of the reaction as confirmed by TLC, the residue was purified by
flash column chromatography using a mixed solvent of petroleum ether and ethyl acetate to afford
the target product 3.

General reaction procedure for the synthesis of 3v-3al:

N._O =
©: T . R_@) HBr(5mol%) C[ ) =
MeCN, 30°C, O, 24 h N Y/

1a 2 3 N

To a 10 mL reactor were added 1a (0.2 mmol, 1.0 equiv), 2 (0.3 mmol, 1.5 equiv), HBr (0.01 mmol,
5 mol%), and MeCN (0.1 M, 2 mL). The atmosphere was exchanged by applying vacuum and
backfilling with O, (this process was repeated three times). The resulting mixture was stirred at
30 °C for 24 h. Upon completion of the reaction as confirmed by TLC, the residue was purified by
flash column chromatography using a mixed solvent of petroleum ether and ethyl acetate to afford
the target product 3.

5. Scale-up experiments

@ Ty e UL
O -
MeCN, 30°C, O, 48 h NG 0O,

2a 3a, 54%
(10.0 mmol) (40.0 mmol) (1.3 9)

In a 100 mL Schlenk tube, quinoxalin-2(1H)-ones (1a, 1.6 g, 10.0 mmol), 2-methylfuran (2a, 3.6

mL, 40.0 mmol, 4.0 equiv), HBr (60.0 pL, 0.5 mmol, 5 mol%) and MeCN (40 mL) were added. The

atmosphere was exchanged by applying vacuum and backfilling with O, (this process was repeated

three times). The resulting mixture was stirred at 30 °C for 48 h. After completion of the reaction

(monitored by TLC), the residue was purified by column chromatography using a mixture of

petroleum ether and ethyl acetate as the eluent to afford the desired product 3a in 54% yield (1.3 g).
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6. Mechanistic studies

6.1 Radical trapping experiments

standard conditions
BHT (3.0 equiv)

I!l O o 3a, 75%
LT Or—

2a standard conditions
(0.2 mmol) (4.0 equiv)

1,1-Diphenylethylene (3.0 equw)
3a, 72%

A 10 mL reaction vessel was charged with quinoxalin-2(1H)-ones (0.2 mmol), 2-methylfuran (0.8
mmol, 4.0 equiv), HBr (0.01 mmol, 5 mol%), and MeCN (0.1 M, 2 mL). Subsequently, a radical
scavenger was added: either BHT (0.6 mmol, 3.0 equiv) or 1,1-diphenylethylene (0.6 mmol, 3.0
equiv). The atmosphere was exchanged by applying vacuum and backfilling with O, (this process
was repeated three times). The resulting mixture was stirred at 30 °C for 24 h. Upon completion of

the reaction, the yields of 3a were 75% and 72%, respectively.

I!l O IL O
L L L Ly
(0] N

|
NeO C, 90% 4a, 50%
T FEPZEN HBr (5 mol%)
/ L
AU e

MeCN, 30°C, Ar 1 h

) 0
(X=0,S,N) (:[ Hg ©:
| 4

4c, 45% (3 h)

6.2 Intermediate trapping

(detected by HRMS)

Four separate 10 mL reaction vessels were each charged with quinoxalin-2(1H)-ones (0.2 mmol),
HBr (0.01 mmol, 5 mol%), and MeCN (0.1 M, 2 mL). To these mixtures were then added the
following substrates respectively: 2-methylfuran (0.8 mmol, 4.0 equiv), N-methylpyrrole (0.8 mmol,
4.0 equiv), 2-methylthiophene (0.8 mmol, 4.0 equiv), and indole (0.3 mmol, 1.5 equiv). The
atmosphere was exchanged by applying vacuum and backfilling with O» (this process was repeated
three times). The resulting mixtures were stirred at 30 °C for 1-3 h. After the reaction, intermediates
C, 4a, and 4d were isolated in 90%, 50%, and 45% yields, respectively. The structure of product 4b
was confirmed by HRMS analysis.

6.3 Role of HBr in the conversion of C to 3a“
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N.__O N.__O
©i H Catalyst - (:[ P o
\ MeCN, 30°C, O, 24h N

o)
: / W
c 3a
Entry Catalyst Yield (%)
1 _ 15
2 HBr (5 mol%) 64
3 LiBr (25 mol%) 16
4 TFA (25 mol%) + LiBr (25 mol%) 51
5¢ Br (25 mol%) 39

?Reaction conditions: C (0.2 mmol), and additive in MeCN (2.0 mL) at 30 °C under O> atmosphere for 24 h. ®Isolated
yield. “‘Under Ar atmosphere.

6.4 Comparison between the O2/HBr system and the O; system

I I
N.__O N.__O
©: H O,/HBr system or O, system - (:[ _ o
N O MeCN, 30°C, Time N

H o |y

C 3a

Two separate 10 mL reaction vessels were each charged with C (0.2 mmol) and MeCN (0.1 M, 2
mL). To one of the systems was added HBr (0.01 mmol, 5 mol%). The atmosphere was exchanged
by applying vacuum and backfilling with O (this process was repeated three times). The resulting
mixtures were stirred at 30 °C. Subsequently, the yield of 3a was recorded at 4-hour intervals, and
a total of six sets of data were collected. The results are shown in the following figure.

—=&— O, +HBr system
—=&— 0, system

Time (h)

6.5 Hydrogen peroxide test strips

In a 10 mL reaction vessel, quinoxalin-2(1H)-ones (1a, 0.2 mmol, 1.0 equiv) and 2-methylfuran (2a,
0.8 mmol, 4.0 equiv) were added, followed by MeCN (2 mL) and hydrobromic acid (5 mol%). The

atmosphere was exchanged by applying vacuum and backfilling with O: (this process was repeated
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three times). The resulting mixture was stirred at 30 °C for 24 h. The reaction mixture was extracted
with 20 mL of deionized water. A 10 mL aliquot of the aqueous extract was taken, into which a
hydrogen peroxide test strip was immersed for 10 seconds. The strip was then promptly removed,
excess liquid was shaken off, and it was left to stand for 60 seconds to allow for full color
development. By comparing the developed color with a standard color chart, the formation of
hydrogen peroxide in the reaction system was confirmed. The corresponding experimental results
are presented in the following figure.
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7. Characterization data of products

1-methyl-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3a)

3a (78%, 37.4 mg) as a yellow solid (mp 174-176 °C ); '"H NMR (400 MHz, CDCl3)
0798 (dd, J= 8.1, 1.6 Hz, 1H), 7.88 (d, J = 3.4 Hz, 1H), 7.55 — 7.46 (m, 1H), 7.38 —
7.29 (m, 2H), 6.27 — 6.22 (m, 1H), 3.76 (s, 3H), 2.50 (s, 3H); *C NMR (100 MHz,
CDCl3) 6 156.7, 152.9, 148.0, 143.9, 133.0, 132.2, 129.9, 129.4, 123.8, 121.2, 113.5,
109.4, 29.1, 14.2; HRMS (ESI) m/z: [M + H]" Calcd for C14aH13N202" 241.0972, found
241.0971.

1-(cyclopropylmethyl)-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3b)

3b (73%, 40.9 mg) as a brown solid (mp 122-124 °C ); 'H NMR (400 MHz, CDCl3)
0 8.00 (d, J=7.8 Hz, 1H), 7.86 (d, J = 3.5 Hz, 1H), 7.50 (t, /= 7.7 Hz, 1H), 7.44 (s,
1H), 7.40 — 7.26 (m, 1H), 6.23 (d, J = 3.8 Hz, 1H), 4.27 (d, J = 7.0 Hz, 2H), 2.50 (s,
3H), 1.32 (dd, J = 10.0, 5.0 Hz, 1H), 0.57 (t, J = 8.1 Hz, 4H); 3C NMR (100 MHz,
CDCl) & 156.5, 152.9, 148.1, 144.1, 133.2, 131.6, 130.1, 129.3, 123.6, 121.1, 113.7,
109.3,46.0,14.2,9.6,4.1; HRMS (ESI) m/z: [M + H]" Calcd for C17H17N202" 281.1285,
found 281.1286.

1-ethyl-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3c)

S9



3¢ (71%, 36.1 mg) as a brown solid (mp 139-141 °C ); '"H NMR (400 MHz, CDCl3)
0 8.00 (d,J=7.9 Hz, 1H), 7.88 (d, J = 3.4 Hz, 1H), 7.54 — 7.47 (m, 1H), 7.35 (t, J =
7.6 Hz, 2H), 6.24 (d, J= 3.5 Hz, 1H), 4.40 (q, J = 7.2 Hz, 2H), 2.51 (s, 3H), 1.42 (t, J
=7.2 Hz, 3H); >*C NMR (100 MHz, CDCl3)§ 156.6, 152.5, 148.0, 143.9, 133.3, 131.1,
130.2, 129.4, 123.6, 121.1, 113.3,109.4, 37.4, 14.2, 12.3; HRMS (ESI) m/z: [M + H]"
Calcd for Ci1sHisN202" 255.1128, found 255.1128.

1-butyl-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3d)

3d (70%, 39.5 mg) as a brown liquid; "H NMR (400 MHz, CDCI3) & 8.00 (dd, J= 8.1,
1.6 Hz, 1H), 7.88 (d, J = 3.4 Hz, 1H), 7.54 — 7.45 (m, 1H), 7.38 — 7.29 (m, 2H), 6.24
(d, J=3.5Hz, 1H), 4.38 —4.25 (m, 2H), 2.50 (s, 3H), 1.77 (q, /= 8.0 Hz, 2H), 1.52 (q,
J=17.5Hz, 2H), 1.01 (t, J= 7.3 Hz, 3H); 1*C NMR (100 MHz, CDCl3) § 156.6, 152.6,
148.1, 143.9, 133.3, 131.3, 130.2, 129.3, 123.6, 121.1, 113.5, 109.4, 42.2, 29.2, 20.3,
14.2, 13.7; HRMS (ESI) m/z: [M + H]" Calcd for Ci7H19oN202" 283.1441, found
283.1444.

3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3e)

3e (61%, 27.6 mg) as a yellow solid (mp 229-231 °C ); '"H NMR (400 MHz, DMSO)
8 12.57 (s, 1H), 7.80 (d, J = 8.3 Hz, 1H), 7.72 (d, J= 3.4 Hz, 1H), 7.47 (t, /= 7.7 Hz,
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1H), 7.31 (d, J = 7.6 Hz, 2H), 6.35 (d, J = 3.7 Hz, 1H), 2.42 (s, 3H); 3*C NMR (100
MHz, DMSO) 6 155.9, 152.9, 147.8, 144.5, 132.1, 131.0, 129.5, 128.2, 123.6, 120.1,
115.2,109.3, 13.7; HRMS (ESI) m/z: [M + H]" Calcd for C13H11N202" 227.0815, found
227.0812.

1-allyl-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3f)
N._-O
CLX .
W

3f (80%, 42.6 mg) as a brown solid (mp 149-151 °C ); 'H NMR (400 MHz, CDCl3)
0 8.00 (dd, J=8.0, 1.7 Hz, 1H), 7.88 (d, /= 3.4 Hz, 1H), 7.51 — 7.42 (m, 1H), 7.39 —
7.32 (m, 1H), 7.30 — 7.27 (m, 1H), 6.27 — 6.22 (m, 1H), 6.04 — 5.92 (m, 1H), 5.28 (d, J
=10.4 Hz, 1H), 5.17 (d, J=17.2 Hz, 1H), 5.01 —4.94 (m, 2H), 2.51 (s, 3H); *C NMR
(100 MHz, CDCIl3) 6 156.7, 152.5, 148.0, 143.9, 133.2, 131.4, 130.4, 130.0, 129.3,
123.8, 121.3, 117.9, 114.0, 109.5, 44.5, 14.2; HRMS (ESI) m/z: [M + H]" Calcd for
C16H1sN202" 267.1128, found 267.1129.

3-(5-methylfuran-2-yl)-1-(prop-2-yn-1-yl)quinoxalin-2(1H)-one (3g)
\\\
N __O
SO¢
| 4

3g (61%, 32.2 mg) as a yellow solid (mp 195-197 °C ); '"H NMR (400 MHz, CDCl3)
0 8.00 (dd, J=8.1, 1.6 Hz, 1H), 7.88 (d, /= 3.4 Hz, 1H), 7.58 — 7.51 (m, 1H), 7.46 (d,
J=17.1Hgz, 1H), 7.39 (t, J= 7.6 Hz, 1H), 6.24 (d, /= 3.7 Hz, 1H), 5.12 (d, J = 2.6 Hz,
2H), 2.50 (s, 3H), 2.31 (t,J= 2.6 Hz, 1H); '*C NMR (100 MHz, CDCl3) § 156.9, 152.1,
147.8, 143.7, 133.2, 130.7, 130.1, 129.5, 124.2, 121.5, 113.9, 109.6, 76.7,73.1, 31.5,
14.2; HRMS (ESI) m/z: [M + H]" Caled for C1sH13N202" 265.0972, found 265.0962.
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tert-butyl 2-(3-(5-methylfuran-2-yl)-2-oxoquinoxalin-1(2H)-yl)acetate (3h)
0] J<
@)
/

O
Tl

3h (55%, 37.4 mg) as a brown solid (mp 109-111 °C ); 'TH NMR (400 MHz, CDCl3)
0 8.00 (d, J=7.9 Hz, 1H), 7.85 (d, J = 3.5 Hz, 1H), 7.51 — 7.44 (m, 1H), 7.35 (t, J =
7.7 Hz, 1H), 7.07 (d, J = 8.3 Hz, 1H), 6.24 (d, J = 3.5 Hz, 1H), 5.01 (s, 2H), 2.50 (s,
3H), 1.46 (s, 9H); *C NMR (100 MHz, CDCl3) § 166.0, 156.8, 152.6, 147.9, 143.8,
133.0, 131.4, 130.2, 129.5, 124.0, 121.4, 113.0, 109.5, 83.1, 44.2, 27.9, 14.2; HRMS
(ESI) m/z: [M + H]" Calcd for C19H21N204" 341.1496, found 341.1497.

phenyl 2-(3-(5-methylfuran-2-yl)-2-oxoquinoxalin-1(2H)-yl)acetate (3i)
L
o
: :N O
N/ O
| 4

3i (56%, 40.3 mg) as a yellow solid (mp 187-189 °C ); '"H NMR (400 MHz, CDCls)
0 8.03 (d, J=8.1 Hz, 1H), 7.87 (d, J = 3.4 Hz, 1H), 7.55 — 7.47 (m, 1H), 7.40 — 7.33
(m, 3H), 7.25 — 7.18 (m, 2H), 7.09 (d, J = 8.6 Hz, 2H), 6.25 (d, J = 3.5 Hz, 1H), 5.33
(s, 2H), 2.50 (s, 3H); *C NMR (100 MHz, CDCl3) § 165.8, 157.0, 152.6, 150.0, 147.8,
143.7,133.2,131.3, 130.4, 129.6, 129.5, 126.3, 124.3, 121.5, 121.1, 112.8, 109.6, 43.6,
14.2; HRMS (ESI) m/z: [M + H]" Calcd for C21H17N204" 361.1183, found 361.1180.

6,7-dichloro-1-methyl-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3})

Cl l!l O
CII:[N;/(LO)’
| /
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3j (66%, 40.7 mg) as a yellow solid (mp 175-177 °C ); '"H NMR (400 MHz, CDCls)
0 8.02 (s, 1H), 7.87 (d, J=3.7 Hz, 1H), 7.35 (s, 1H), 6.24 (d, J = 3.7 Hz, 1H), 3.69 (s,
3H), 2.49 (s, 3H); 3C NMR (100 MHz, CDCI3) § 157.6, 152.3, 147.7, 144.5, 133.0,
132.2,131.5,130.4, 127.6, 122.5, 114.9, 109.8, 29.3, 14.2; HRMS (ESI) m/z: [M + H]"
Calcd for C14H11C12N202" 309.0192, found 309.0190.

6,7-difluoro-1-methyl-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3Kk)

3k (55%, 30.7 mg) as a yellow solid (mp 201-203 °C ); '"H NMR (400 MHz, CDCls)
0 7.85(d,J=3.4Hz 1H), 7.77 (dd, J = 10.5, 8.2 Hz, 1H), 7.09 (dd, J=11.3, 7.2 Hz,
1H), 6.27 — 6.22 (m, 1H), 3.70 (s, 3H), 2.50 (s, 3H); *C NMR (100 MHz, CDCl3) &
157.2, 152.5, 150.7 (dd, J = 251.6, 14.6 Hz), 147.7, 146.8 (dd, J = 245.2, 13.9 Hz),
144.0 (d, J=3.6 Hz), 129.4 (d, J=17.3 Hz), 129.4 (d, J=2.3 Hz), 121.9, 117.2 (dd, J
=18.2,2.0 Hz), 109.7, 102.1 (d, J = 23.3 Hz), 29.6, 14.2; ’F NMR (376 MHz, CDCl3)
& -131.67, -131.73, -141.71, -141.77, HRMS (ESI) m/z: [M + H]" Caled for
C14H11F2N202" 277.0783, found 277.0795.

3-(5-methylfuran-2-yl)-1-phenylquinoxalin-2(1H)-one (31)

31 (54%, 32.6 mg) as a yellow solid (mp 182-184 °C ); '"H NMR (400 MHz, CDCls)
08.03(dd,J=7.8,19 Hz, 1H), 7.84 (d, J=3.4 Hz, 1H), 7.65 (t,J=7.5 Hz, 2H), 7.61
—7.55 (m, 1H), 7.36 — 7.27 (m, 4H), 6.66 (dd, J=7.9, 1.8 Hz, 1H), 6.22 (dd, J = 3.5,
1.1 Hz, 1H), 2.52 (s, 3H); 3C NMR (100 MHz, CDCI3) §156.9, 152.9, 147.9, 144 4,

135.8,133.0, 132.9,130.3, 129.5, 129.5, 129.0, 128.2, 124.0, 121.5, 115.3, 109.6, 14.2;
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HRMS (ESI) m/z: [M + H]" Calcd for C19H15N202303.1128, found 303.1129.

1-benzyl-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3m)

3m (60%, 37.9 mg) as a yellow solid (mp 156-158 °C ); 'H NMR (400 MHz, CDCl3)
0 8.00 (dd, J=7.9, 1.7 Hz, 1H), 791 (d, /= 3.4 Hz, 1H), 7.39 — 7.28 (m, 4H), 7.25 (t,
J=6.7 Hz, 4H), 6.25 (d, J = 3.7 Hz, 1H), 5.57 (s, 2H), 2.51 (s, 3H). ; 1*C NMR (100
MHz, CDCl3) 6 156.8, 153.1, 148.0, 144.0, 135.1, 133.3, 131.5, 130.0, 129.4, 128.9,
127.6,126.6, 123.9, 121.4, 114.3, 109.5, 45.9, 14.2; HRMS (ESI) m/z: [M + H]" Calcd
for C20H17N202" 317.1285, found 317.1294.

1-(4-(tert-butyl)benzyl)-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3n)

3n (63%, 46.9 mg) as a brown solid (mp 184-186 °C ); 'H NMR (400 MHz, CDCl3)
0799 (d,J=179,1.7Hz, 1H), 791 (d, J = 3.4 Hz, 1H), 7.41 — 7.35 (m, 1H), 7.34 —
7.26 (m, 4H), 7.18 (d, J = 8.4 Hz, 2H), 6.28 — 6.17 (m, 1H), 5.53 (s, 2H), 2.51 (s, 3H),
1.26 (s, 9H); '*C NMR (100 MHz, CDCl3) § 156.7, 153.0, 150.5, 148.0, 144.0, 133.2,
132.0, 131.6, 130.0, 129.4, 126.4, 125.8, 123.8, 121.4, 114.3, 109.5, 45.5, 34.4, 31.2,
14.2; HRMS (ESI) m/z: [M + H]" Calcd for C24H25N202" 373.1911, found 373.1912.

3-(5-methylfuran-2-yl)-1-(4-(trifluoromethyl)benzyl)quinoxalin-2(1H)-one (30)
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30 (65%, 49.9 mg) as a yellow solid (mp 156-158 °C ); '"H NMR (400 MHz, CDCl3)
08.02(dd,J=7.9,1.8 Hz, 1H), 7.89 (d,J=3.4 Hz, 1H), 7.58 (d, /= 8.3 Hz, 2H), 7.42
—7.32 (m, 4H), 7.16 (dd, J = 8.2, 1.3 Hz, 1H), 6.26 (d, J = 3.5 Hz, 1H), 5.61 (s, 2H),
2.52 (s, 3H); 13C NMR (100 MHz, CDCl3) § 157.0, 153.0, 147.9, 143.9, 139.2, 133.3,
131.3, 130.2, 130.0 (q, J = 32.0 Hz), 129.5, 127.0, 125.9 (q, J = 3.5 Hz), 124.2, 123.8
(q,J=270.1Hz), 121.6, 113.9,109.6, 45.5, 14.2; '’F NMR (376 MHz, CDCl3) § -62.60;
HRMS (ESI) m/z: [M + H]" Calcd for C21H16F3N202" 385.1158, found 385.1159.

1-(4-chlorobenzyl)-3-(5-methylfuran-2-yl)quinoxalin-2(1H)-one (3p)

3p (65%, 45.5 mg) as a yellow solid (mp 187-189 °C ); '"H NMR (400 MHz, CDCls)
6 8.00 (dd, J=17.9, 1.8 Hz, 1H), 7.89 (d, J = 3.5 Hz, 1H), 7.41 — 7.36 (m, 1H), 7.35 —
7.26 (m, 3H), 7.19 (d, J = 8.6 Hz, 3H), 6.25 (d, J = 3.5 Hz, 1H), 5.52 (s, 2H), 2.51 (s,
3H); '3C NMR (100 MHz, CDCl3) § 156.9, 153.0, 147.9, 143.9, 133.6, 133.5, 133.3,
131.3, 130.1, 129.4, 129.1, 128.1, 124.0, 121.5, 114.0, 109.5, 45.3, 14.2; HRMS (ESI)
m/z: [M + H]" Caled for C20H16CIN202" 351.0895, found 351.0893.

3-(furan-2-yl)-1-methylquinoxalin-2(1H)-one (3q)*
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3q (62%, 28.0 mg) as a yellow solid (mp 151-153 °C ); '"H NMR (400 MHz, CDCls)
0 8.02 (dd, J=8.0, 1.7 Hz, 1H), 7.94 (d, J = 3.5 Hz, 1H), 7.73 (s, 1H), 7.59 — 7.51 (m,
1H), 7.43 — 7.31 (m, 2H), 6.63 (dd, J = 3.5, 1.8 Hz, 1H), 3.79 (s, 3H); 3*C NMR (100
MHz, CDCls) 6 152.9, 149.2, 145.7, 144.1, 132.9, 132.4, 130.2, 130.0, 124.0, 119.2,
113.6, 112.5, 29.1.

3-(5-ethylfuran-2-yl)-1-methylquinoxalin-2(1H)-one (3r)

3r (74%, 37.6 mg) as a yellow solid (mp 144-146 °C ); 'H NMR (400 MHz, CDCls)
07.97 (dd, J= 8.1, 1.6 Hz, 1H), 7.89 (d, /= 3.4 Hz, 1H), 7.52 — 7.45 (m, 1H), 7.36 —
7.28 (m, 2H), 6.26 (d, J = 3.5 Hz, 1H), 3.75 (s, 3H), 2.87 (q, /= 7.6 Hz, 2H), 1.33 (t, J
=7.6 Hz, 3H); *C NMR (100 MHz, CDCl3) § 162.3, 152.9, 147.8, 143.9, 133.0, 132.1,
129.9, 129.3, 123.7, 121.0, 113.4, 107.7, 29.0, 21.7, 11.7; HRMS (ESI) m/z: [M + H]"
Calcd for CisHisN202" 255.1128, found 255.1128.

1-methyl-3-(1H-pyrrol-2-yl)quinoxalin-2(1H)-one (3s)*

3s (58%, 26.1 mg) as a yellow solid (mp 174-176 °C ); 'H NMR (400 MHz, CDCl3)
0 10.75 (s, 1H), 7.80 (d, J=7.9 Hz, 1H), 7.52 — 7.42 (m, 2H), 7.37 — 7.26 (m, 2H), 7.04
(d,J=1.6 Hz, 1H), 6.38 (q, /= 2.7 Hz, 1H), 3.75 (s, 3H); 1*C NMR (100 MHz, CDCl3)
0 154.4, 144.9, 133.5, 131.9, 129.4, 129.1, 128.5, 123.9, 122.2, 114.7, 113.5, 110.8,
29.0.

1-methyl-3-(1-methyl-1H-pyrrol-2-yl)quinoxalin-2(1H)-one (3t)°
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3t (61%, 29.2 mg) as a yellow solid (mp 150-152 °C ); '"H NMR (400 MHz, CDCls)
0 8.08 (t, /J=2.0 Hz, 1H), 7.83 (dd, J= 7.9, 1.6 Hz, 1H), 7.46 — 7.38 (m, 1H), 7.32 —
7.25 (m, 2H), 7.06 (dd, J=2.9, 1.7 Hz, 1H), 6.65 (t,J=2.5 Hz, 1H), 3.73 (s, 3H), 3.71
(s, 3H); 3C NMR (100 MHz, CDCl3) § 154.3, 150.1, 133.5, 132.0, 129.1, 128.1, 128.0,
123.4,122.6, 120.9, 113.3, 109.2, 36.4, 29.0.

1-methyl-3-(5-methylthiophen-2-yl)quinoxalin-2(1H)-one (3u)®

3u (53%, 27.1 mg) as a yellow solid (mp 183-185 °C ); '"H NMR (400 MHz, CDCls)
08.28 (d,/=3.8 Hz, 1H), 7.83 (d, /= 7.9 Hz, 1H), 7.48 (t, /= 7.8 Hz, 1H), 7.35 - 7.26
(m, 2H), 6.85 (d, J = 3.9 Hz, 1H), 3.75 (s, 3H), 2.56 (s, 3H); *C NMR (100 MHz,
CDCl3) 6 153.6, 148.1, 146.9, 137.0, 133.1, 132.3, 132.3, 129.5, 129.2, 126.5, 123.8,
113.5,29.2, 15.6.

3-(4,5-dimethylthiophen-2-yl)-1-methylquinoxalin-2(1H)-one (3v)

3v (63%, 34.0 mg) as a yellow solid (mp 189-191 °C ); '"H NMR (400 MHz, CDCl3)
0 8.16 (s, 1H), 7.81 (dd, /= 8.0, 1.5 Hz, 1H), 7.49 — 7.41 (m, 1H), 7.31 (t, J= 7.6 Hz,
1H), 7.26 (d, J = 8.5 Hz, 1H), 3.73 (s, 3H), 2.41 (s, 3H), 2.18 (s, 3H); *C NMR (100
MHz, CDCls) 6 153.7, 148.1, 140.9, 134.8, 134.5, 134.2, 133.2, 132.3, 129.5, 129.0,
123.7, 113.4, 29.1, 13.6, 13.5; HRMS (ESI) m/z: [M + H]" Calcd for C1sHi1sN20S™
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271.0900, found 271.0897.

3-(1H-indol-3-yl)-1-methylquinoxalin-2(1H)-one (3w)’

I
N/ T\ ;:
NH

3w (91%, 50.1 mg) as a yellow solid (mp 217-219 °C ); 'H NMR (400 MHz, DMSO)
0 11.80 (s, 1H), 8.98 — 8.85 (m, 2H), 7.89 (d, J=7.3 Hz, 1H), 7.58 — 7.45 (m, 3H), 7.42
—7.31 (m, 1H), 7.30 — 7.20 (m, 2H), 3.69 (s, 3H); *C NMR (100 MHz, DMSO) § 153.7,
150.7, 136.3, 133.2, 133.0, 131.5, 128.4, 128.3, 126.4, 123.5, 123.1, 122.6, 121.1, 114.5,
112.0, 111.5, 29.1.

1-methyl-3-(1-methyl-1H-indol-3-yl)quinoxalin-2(1H)-one (3x)?

3x (90%, 52.0 mg) as a orange solid (mp 232-234 °C ); 'H NMR (400 MHz, CDCl3)
3 9.06 — 8.97 (m, 1H), 8.82 (d, J = 2.9 Hz, 1H), 8.01 — 7.94 (m, 1H), 7.48 — 7.40 (m,
1H), 7.38 — 7.30 (m, 4H), 7.28 — 7.25 (m, 1H), 3.85 (s, 3H), 3.75 (s, 3H); '°C NMR
(100 MHz, CDCl3) 6 154.5, 150.7, 137.1, 136.6, 133.8, 131.5, 129.2, 128.0, 127.4,
123.6, 123.5,122.8, 121.5, 113.3, 111.3, 109.3, 33.3, 29.1.

1-methyl-3-(2-phenyl-1H-indol-3-yl)quinoxalin-2(1H)-one (3y)?

NH
Ph

3y (77%, 54.1 mg) as a yellow solid (mp 210-212 °C ); '"H NMR (400 MHz, DMSO)
0 11.86 (s, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.60 (t, J = 7.7 Hz,
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1H), 7.52 (dd, J = 15.0, 8.0 Hz, 4H), 7.40 — 7.30 (m, 4H), 7.19 (¢, ] = 7.6 Hz, 1H), 7.08
(t,J = 7.5 Hz, 1H), 3.58 (s, 3H); 13C NMR (100 MHz, DMSO) § 153.7, 153.6, 139.2,
136.0, 133.2, 133.0, 132.7, 129.7, 129.0, 128.6, 128.4, 127.9, 127.8, 123.4, 122.1, 120.4,
120.0, 114.6, 111.5, 109.1, 29.3.

1-methyl-3-(2-methyl-1H-indol-3-yl)quinoxalin-2(1H)-one (3z)’

3z (50%, 28.9 mg) as a yellow solid (mp 249-251 °C ); 'H NMR (400 MHz, DMSO)
0 11.51 (s, 1H), 7.83 —7.73 (m, 2H), 7.56 (d, ] = 2.3 Hz, 2H), 7.40 — 7.31 (m, 2H), 7.11
—6.99 (m, 2H), 3.70 (s, 3H), 2.55 (s, 3H); *C NMR (100 MHz, DMSO) 6 154.0, 153.2,
139.3,135.1, 132.8,132.5, 129.1, 128.7, 128.0, 123.3, 120.9, 120.8, 119.5, 114.5, 110.6,
109.5, 29.3, 14.3.

1-methyl-3-(7-methyl-1H-indol-3-yl)quinoxalin-2(1H)-one (3aa)’

3aa (82%, 47.4 mg) as a yellow solid (mp 289-291 °C ); 'H NMR (400 MHz, DMSO)
0 11.79 (s, 1H), 8.92 (d, J= 3.1 Hz, 1H), 8.74 (d, /= 7.9 Hz, 1H), 7.89 (d, J = 7.7 Hz,
1H), 7.50 (d, J = 4.3 Hz, 2H), 7.40 — 7.33 (m, 1H), 7.15 (t, /= 7.5 Hz, 1H), 7.04 (d, J
=7.1 Hz, 1H), 3.70 (s, 3H), 2.53 (s, 3H); *C NMR (100 MHz, DMSO) § 153.7, 150.6,
135.7,133.0, 132.9, 131.5, 128.4, 128.2, 126.1, 123.4, 123.2, 121.2, 121.0, 120.7, 114.4,
111.8,29.1, 16.8.

1-methyl-3-(5-methyl-1H-indol-3-yl)quinoxalin-2(1H)-one (3ab)’
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3ab (78%, 45.1 mg) as a yellow solid (mp >300 °C ); 'H NMR (400 MHz, DMSO)
0 11.69 (s, 1H), 8.89 (d, /= 2.9 Hz, 1H), 8.71 (s, 1H), 7.94 (d, /= 7.7 Hz, 1H), 7.56 —
7.51 (m, 2H), 7.40 (dd, J=8.3, 3.7 Hz, 2H), 7.07 (dd, /= 8.3, 1.8 Hz, 1H), 3.73 (s, 3H),
2.50 (s, 3H); *C NMR (100 MHz, DMSO) § 153.7, 150.7, 134.6, 133.2, 133.0, 131.4,
129.7,128.4, 128.2, 126.6, 124.0, 123.4, 122.8, 114.4, 111.5, 111.0, 29.1, 21.7.

1-methyl-3-(4-methyl-1H-indol-3-yl)quinoxalin-2(1H)-one (3ac)

@EN O
N/ \

NH

3ac (66%, 38.2 mg) as a brown solid (mp 209-211 °C ); '"H NMR (400 MHz, DMSO)
5 11.70 (s, 1H), 8.23 (d, /= 3.1 Hz, 1H), 7.82 (d, /= 8.4 Hz, 1H), 7.55 (d, J = 7.0 Hz,
2H), 7.42 — 7.30 (m, 2H), 7.09 (t, J = 7.6 Hz, 1H), 6.90 (d, J = 7.2 Hz, 1H), 3.71 (s,
3H), 2.59 (s, 3H); *C NMR (100 MHz, DMSO) & 154.4, 151.2, 136.6, 132.4, 132.3,
131.3, 131.2, 128.9, 128.4, 125.1, 123.5, 122.6, 122.1, 114.6, 112.8, 109.7, 29.3, 22.9.
HRMS (ESI) m/z: [M + H]" Calcd for CisH16N3O" 290.1288, found 290.1287.

1-methyl-3-(3-methyl-1H-indol-2-yl)quinoxalin-2(1H)-one (3ad)?

3ad (65%, 37.6 mg) as a yellow solid (mp 280-282 °C ); 'H NMR (400 MHz, CDCl3)
6 11.17 (s, 1H), 7.79 (dd, J = 8.0, 1.5 Hz, 1H), 7.57 (d, J= 8.1 Hz, 1H), 7.42 — 7.31 (m,
2H), 7.31 = 7.25 (m, 1H), 7.24 — 7.19 (m, 1H), 7.13 — 7.03 (m, 2H), 3.54 (s, 3H), 2.74

(s, 3H); *C NMR (100 MHz, CDCls) § 155.2, 146.5, 135.5, 133.5, 131.3, 129.6, 129.5,
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129.1, 128.4, 124.1, 123.9, 119.7, 119.2, 118.3, 113.4, 111.6, 28.9, 11.9.
3-(5-methoxy-1H-indol-3-yl)-1-methylquinoxalin-2(1H)-one (3ae)’

| o—

3ae (71%, 43.3 mg) as a brown solid (mp 230-232 °C ); '"H NMR (400 MHz, DMSO)
0 11.67 (s, 1H), 8.88 (d, /= 3.1 Hz, 1H), 8.47 (d, J= 2.6 Hz, 1H), 7.89 (d, J= 7.7 Hz,
1H), 7.51 (d, J = 4.6 Hz, 2H), 7.45 — 7.34 (m, 2H), 6.92 — 6.86 (m, 1H), 3.88 (s, 3H),
3.71 (s, 3H); 1*C NMR (100 MHz, DMSO) & 154.9, 153.7, 150.7, 133.5, 132.9, 131.4,
131.2,128.3, 128.1, 127.0, 123.5, 114.4, 112.5, 112.1, 111.2, 105.1, 55.2, 29.1.

3-(5-fluoro-1H-indol-3-yl)-1-methylquinoxalin-2(1H)-one (3af)

3af (66%, 38.7 mg) as a brown liquid; 'H NMR (400 MHz, DMSO) § 11.87 (s, 1H),
8.95(d, J=2.1 Hz, 1H), 8.56 (dd, J=10.6, 2.7 Hz, 1H), 7.89 (d, J= 7.6 Hz, 1H), 7.54
—7.45 (m, 3H), 7.39 — 7.31 (m, 1H), 7.13 — 7.04 (m, 1H), 3.68 (s, 3H); *C NMR (100
MHz, DMSO) & 158.3 (d, J = 231.0 Hz), 153.6, 150.4, 134.7, 132.94, 132.86, 131.5,
128.5, 126.8 (d, J=9.0 Hz), 123.5, 114.5, 113.0 (d, /= 9.8 Hz), 111.5 (d, /= 4.3 Hz),
110.6 (d, J = 25.7 Hz), 107.8 (d, J = 24.5 Hz), 29.1; '°’F NMR (376 MHz, DMSO) § -
122.20; HRMS (ESI) m/z: [M + H]" Calcd for C17H13FN3O0" 294.1037, found 294.1042.
3-(5-bromo-1H-indol-3-yl)-1-methylquinoxalin-2(1H)-one (3ag)’
I!l o Br
e
|

NH

3ag (55%, 38.8 mg) as a yellow solid (mp 291-293 °C ); 'H NMR (400 MHz, DMSO)
s21



§11.95 (s, 1H), 8.98 (d, J= 2.1 Hz, 1H), 8.91 (d, J= 3.1 Hz, 1H), 7.83 (d, /= 8.1 Hz,
1H), 7.49 (q, J = 8.4 Hz, 3H), 7.39 — 7.31 (m, 2H), 3.66 (s, 3H); 13C NMR (100 MHz,
DMSO0)5 153.5, 150.2, 135.1, 134.3, 132.8, 131.5, 128.6, 128.4, 128.0, 125.1, 123.5,
114.5, 113.9, 113.8, 110.9, 29.1.

3-(6-bromo-1H-indol-3-yl)-1-methylquinoxalin-2(1H)-one (3ah)?
N.__O

L -
~
N

3ah (80%, 56.5 mg) as a yellow solid (mp 286-288 °C ); 'H NMR (400 MHz, DMSO)
0 11.85 (s, 1H), 8.89 (s, 1H), 8.78 (d, J= 8.6 Hz, 1H), 7.86 (d, /= 7.8 Hz, 1H), 7.69 (d,
J=1.8 Hz, 1H), 7.49 (d, J = 6.0 Hz, 2H), 7.38 — 7.29 (m, 2H), 3.67 (s, 3H); ’*C NMR
(100 MHz, DMSO) 6 153.5, 150.2, 137.2, 133.9, 132.8, 131.5, 128.5, 128.5, 125.3,
124.7,123.7,123.4, 115.2, 114.5, 114.4, 111.5, 29.1.

3-(6-chloro-1H-indol-3-yl)-1-methylquinoxalin-2(1H)-one (3ai)®
N O
sedes
~
N

3ai (81%, 50.1 mg) as a yellow solid (mp 271-272 °C ); '"H NMR (400 MHz, DMSO)
0 11.84 (s, 1H), 8.90 (d, J= 2.9 Hz, 1H), 8.82 (d, /J=8.7 Hz, 1H), 7.84 (d, J= 7.9 Hz,
1H), 7.58 — 7.51 (m, 1H), 7.46 (d, J = 10.8 Hz, 2H), 7.33 (t, J = 7.5 Hz, 1H), 7.25 —
7.16 (m, 1H), 3.66 (s, 3H); *C NMR (100 MHz, DMSO) & 153.5, 150.2, 136.8, 133.9,
132.8,131.5, 128.4, 127.1, 125.1, 124.3, 123.4, 121.1, 114.3, 111.6, 111.5, 29.0.

3-(5,6-dichloro-1H-indol-3-yl)-1-methylquinoxalin-2(1H)-one (3aj)?
I Cl
N 0]
sedes
~
N
NH
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3aj (45%, 30.9 mg) as an orange solid (mp 256-258 °C ); 'H NMR (400 MHz, DMSO)
0 11.93 (s, 1H), 8.89 (d, J=4.9 Hz, 2H), 7.80 (dd, J = 7.9, 1.5 Hz, 1H), 7.68 (s, 1H),
7.56 —7.43 (m, 2H), 7.39 — 7.30 (m, 1H), 3.64 (s, 3H); 1*C NMR (100 MHz, DMSO) §
153.8,150.2, 135.6, 135.5, 133.0, 132.0, 129.1, 128.9, 126.5, 125.1, 124.1, 123.9, 114.8,
113.8, 111.4,29.5.

2-(3-(1H-indol-3-yl)-2-oxoquinoxalin-1(2H)-yl)ethyl 2-(2-fluoro-[1,1'-biphenyl]-4-
yDpropanoate (3ak)

Ph

N.__O
QLT
NH

3ak (84%, 89.2 mg) as a yellow liquid; "H NMR (400 MHz, DMSO) § 11.86 (s, 1H),
9.03 — 8.92 (m, 2H), 7.89 (d, J= 7.8 Hz, 1H), 7.56 (t, J= 7.8 Hz, 2H), 7.45 (t,J=17.8
Hz, 1H), 7.40 — 7.31 (m, 6H), 7.28 (dd, J = 6.2, 3.2 Hz, 2H), 7.19 (t, J = 8.2 Hz, 1H),
7.03 (d, J=12.0 Hz, 1H), 6.96 — 6.90 (m, 1H), 4.73 — 4.58 (m, 2H), 4.52 (dd, J=11.7,
5.4 Hz, 1H), 4.47 — 4.38 (m, 1H), 3.67 (q,J= 7.1 Hz, 1H), 1.26 (d, /= 7.2 Hz, 3H); ’C
NMR (100 MHz, DMSO) & 173.3, 158.8 (d, J = 244.9 Hz), 153.9, 150.5, 141.9 (d, J =
7.9 Hz), 136.4,134.8,133.3 (d, /= 4.7 Hz), 130.8, 130.6 (d, /= 3.9 Hz), 128.75, 128.68
(d,J=2.7Hz), 128.6, 128.2,127.8, 126.8 (d, J=13.0 Hz), 126.4, 123.8 (d, J= 3.2 Hz),
123.5,123.2,122.7,121.2, 115.1 (d, J=23.2 Hz), 114.4, 112.0, 111.4, 61.5, 44.0, 40.7,
17.9; F NMR (376 MHz, DMSO) § -118.16; HRMS (ESI) m/z: [M + H]" Caled for
C33H27FN303" 532.2031, found 532.2026.

2-(3-(1H-indol-3-yl)-2-oxoquinoxalin-1(2H)-yl)ethyl (S)-2-(6-methoxynaphthalen-

2-yl)propanoate (3al)
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N.__O
(LA
NH

3al (78%, 80.7 mg) as a yellow solid (mp 117-119 °C ); '"H NMR (400 MHz, CDCl3)
08.98 (d,/J=7.8 Hz, 1H), 8.79 (s, 2H), 7.95 — 7.88 (m, 1H), 7.57 (dd, /= 14.9, 8.8 Hz,
2H), 7.50 (s, 1H), 7.33 (q, J = 7.9 Hz, 2H), 7.27 — 7.20 (m, 5H), 7.08 (dd, J = 8.9, 2.6
Hz, 1H), 6.99 (d, J = 2.7 Hz, 1H), 4.59 — 4.50 (m, 1H), 4.50 — 4.39 (m, 3H), 3.84 (s,
3H), 3.72 (q,J = 7.2 Hz, 1H), 1.47 (d, J = 7.2 Hz, 3H); '3*C NMR (100 MHz, CDCI3) &
174.8, 157.6, 154.3,150.7,136.1, 135.1, 133.9, 133.7,132.4, 131.0, 129.6, 129.3, 128.9,
128.3,127.3,126.6, 126.0, 123.6, 123.5, 123.2,121.7,119.0, 113.5, 112.6, 111.3, 105.6,
61.4, 55.3, 45.4, 40.9, 18.4; HRMS (ESI) m/z: [M + H]" Caled for C32H2sN304"
518.2074, found 518.2071.

2-(3-(1H-indol-3-yl)-2-oxoquinoxalin-1(2H)-yl)ethyl 2-(4-

isobutylphenyl)propanoate (3am)

3am (76%, 75.0 mg) as a yellow solid (mp 124-126 °C ); 'H NMR (400 MHz, CDCl3)
09.01 (s, 1H), 8.97 (d, J= 7.9 Hz, 1H), 8.82 (d, J= 3.1 Hz, 1H), 7.93 (d, /= 7.9 Hz,
1H), 7.38 — 7.30 (m, 3H), 7.29 — 7.21 (m, 3H), 7.06 (d, /= 7.9 Hz, 2H), 6.98 (d, J=7.9
Hz, 2H), 4.55 -4.36 (m, 4H), 3.57 (q, J=7.1 Hz, 1H), 2.36 (d, /= 7.2 Hz, 2H), 1.83 —
1.70 (m, 1H), 1.38 (d, J = 7.2 Hz, 3H), 0.83 (d, J = 6.6 Hz, 6H); 3*C NMR (100 MHz,
CDCl) 6 174.8, 154.2, 150.5, 140.6, 137.0, 136.0, 133.8, 132.3, 130.9, 129.4, 129.3,

128.2, 127.0, 126.5, 123.5, 123.3, 123.0, 121.5, 113.4, 112.4, 111.2, 61.1, 44.9, 44.8,
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40.6, 30.0, 22.3, 18.1; HRMS (ESI) m/z: [M + H]" Caled for C31H32N303" 494.2437,
found 494.2438.

1-methyl-3-(5-methylfuran-2-yl)-3,4-dihydroquinoxalin-2(1H)-one (C)

CLX

N O
H |y

C as a colorless liquid; 'H NMR (400 MHz, CDCl3) § 6.97 — 6.91 (m, 2H), 6.90 — 6.83

(m, 1H), 6.75 — 6.69 (m, 1H), 6.01 (d, J= 3.3 Hz, 1H), 5.83 (d, /= 3.2 Hz, 1H), 5.07

(s, 1H), 3.41 (s, 3H), 2.22 (s, 3H); *C NMR (100 MHz, CDCl3) § 164.2, 152.5, 149.2,

134.0, 128.5, 123.6, 119.8, 114.7, 114.4, 108.5, 106.3, 55.3, 29.2, 13.5; HRMS (ESI)
m/z: [M + Na]" Calcd for C14H14N202Na" 265.0947, found 265.0949.

1-methyl-3-(1-methyl-1H-pyrrol-2-yl)-3,4-dihydroquinoxalin-2(1H)-one (4a)

4a as a yellow liquid; "H NMR (400 MHz, CDCl3) § 6.92 (dd, J = 7.9, 6.3 Hz, 2H), 6.87
~ 6.82 (m, 1H), 6.70 (dd, J= 7.8, 1.6 Hz, 1H), 6.49 (t, J= 2.1 Hz, 1H), 6.45 (t, J=2.5
Hz, 1H), 5.98 (t, J = 2.3 Hz, 1H), 4.96 (s, 1H), 3.53 (s, 3H), 3.37 (s, 3H); 3C NMR
(100 MHz, CDCL3) & 167.0, 134.9, 128.7, 123.4, 122.1, 122.0, 119.5, 119.3, 114.5,
114.2, 106.9, 55.2, 36.1, 29.1; HRMS (ESI) m/z: [M + Na]* Calcd for C14HsN3ONa*
264.1107, found 264.1118.

3-(1H-indol-3-yl)-1-methyl-3,4-dihydroquinoxalin-2(1H)-one (4c)

Crx
N

NH

4c as a yellow liquid; "H NMR (400 MHz, DMSO) 6 10.93 (s, 1H), 7.63 (d, J= 8.0 Hz,
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1H), 7.34 (d, J= 8.1 Hz, 1H), 7.11 — 7.04 (m, 1H), 7.03 — 6.94 (m, 3H), 6.90 — 6.81 (m,
2H), 6.78 — 6.71 (m, 1H), 6.59 (d, J = 1.9 Hz, 1H), 5.21 (d, J = 1.8 Hz, 1H), 3.29 (s,
3H); 3C NMR (100 MHz, DMSO) 5 165.5, 136.2, 136.0, 128.2, 125.7, 123.3, 123.2,
121.3,119.5,118.7, 118.0, 114.5, 113.7, 113.3, 111.4, 53.4, 28.6; HRMS (ESI) m/z: [M

+ Na]" Calcd for C17H1sN3ONa" 300.1107, found 300.1108.
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'"H NMR spectra of 3b (400 MHz, CDCl;3)
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'"H NMR spectra of 3¢ (400 MHz, CDCl3)
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'"H NMR spectra of 3d (400 MHz, CDCl;3)

000°0
966'0
SI0'1

€€0'1
LY’
06%°1
60S°1
8¢Sl
LYS'1

€L
€oL'1 %
LT T
€08°1 *
128°1
€0S°C—

€6CY
ey W
(435 4

SET9
vy 7
987°L

LOE'L

LTEL

€rEL

9L
8L %
98y
€0S°L %
1zsL ]

szss ]
8L
188°L 1
¥86°L 1
886°L
£00°8 |
800'8

F6'T

Lot

Ho1

60T
001
960
T00'1

T T
0.0 -0.5 -1

0.5

8.5

T
9.0

10.0 9.5

f1 (ppm)

13C NMR spectra of 3d (100 MHz, CDCl;)

ceL’ el 7
8811

ch.CN\
861°6C~

60Ty —

€89°9L
000°LL W
1TELL

°6£°601
€Srell M

L80'ITT

ﬁm.mﬁy
zIg6cl /
TLUOET L
PTEIEl 77
€5TEEl /
168 €¥1 ~
1S0°8%1 —

1v9Cs1 —
[LS'9S1 —

NANTDAE

j|

80

190 180 170 160 150 140 130 120 110 100 90

210 200

f1 (ppm)

S31



'"H NMR spectra of 3e (400 MHz, DMSO)
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'"H NMR spectra of 3f (400 MHz, CDCl3)
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'"H NMR spectra of 3g (400 MHz, CDCls)
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'"H NMR spectra of 3h (400 MHz, CDCl;3)
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'"H NMR spectra of 3i (400 MHz, CDCl3)
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'"H NMR spectra of 3j (400 MHz, CDCl3)
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'"H NMR spectra of 3k (400 MHz, CDCl;3)
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1F NMR spectra of 3k (376 MHz, CDCl5)
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13C NMR spectra of 31 (100 MHz, CDCI;)
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13C NMR spectra of 3m (100 MHz, CDCls)
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13C NMR spectra of 3n (100 MHz, CDCls)
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"H NMR spectra of 30 (400 MHz, CDCls)
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13C NMR spectra of 30 (100 MHz, CDCl3)
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'"H NMR spectra of 3p (400 MHz, CDCls)
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'"H NMR spectra of 3q (400 MHz, CDCls)
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'"H NMR spectra of 3r (400 MHz, CDCl5)
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'"H NMR spectra of 3s (400 MHz, CDCl3)

0000 —

€LE9
08£'9
68€°9
96£°9
vE0'L
8€0°L 7
LT L \W
S6T'L
TIeL]
67¢L]
6v€’L
LEY'L
vt L
Ly
881°L
c6vL ]
s6v°L |
¢80 ]
sogL

oscor 7

bore
J

=660

=660
¥90°C
R00'T
200'1

2.512.011.511.0 10.510.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 4.0 3.5 3.0 25 2.0

1.0 0.5 0.0 -0.5 -1.0

1.5

f1 (ppm)

13C NMR spectra of 3s (100 MHz, CDCl3)

900°6T —

¥89°9L
ooo.nhw
0Ce'LL

Pr8011
LIS ETL
98911
1yTeel
I16°€Cl /
LLY"8T1
£€60°6C1 /
ov'6cl 7,
€L8'1E] 1
g6veel
clovyl —

SLEYST —

180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

190

220 210 200

S47



'"H NMR spectra of 3t (400 MHz, CDCl3)
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'"H NMR spectra of 3u (400 MHz, CDCl;3)
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'"H NMR spectra of 3v (400 MHz, CDCl3)
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'"H NMR spectra of 3w (400 MHz, DMSO)
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'"H NMR spectra of 3x (400 MHz, CDCls)
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'"H NMR spectra of 3y (400 MHz, DMSO)
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'"H NMR spectra of 3z (400 MHz, DMSO)
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'"H NMR spectra of 3aa (400 MHz, DMSO)
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'"H NMR spectra of 3ab (400 MHz, DMSO)
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'"H NMR spectra of 3ac (400 MHz, DMSO)
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'"H NMR spectra of 3ad (400 MHz, CDCl;3)
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'H NMR spectra of 3ae (400 MHz, DMSO)
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'"H NMR spectra of 3af (400 MHz, DMSO)
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19F NMR spectra of 3af (376 MHz, DMSO)
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13C NMR spectra of 3ag (100 MHz, DMSO)
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13C NMR spectra of 3ah (100 MHz, DMSO)

¥L0°6T —
CTL8'8E
180°6¢€
16T°6¢€
00S°6€
SOL'6E
S16'6€
8CI'0¥

881 1111
8IH P11 |
IPSHIT 1
91T'STI
9TH €T |
SILETI A
PLOPTI
THESTIA
PSESTI A
60S°8T1
0SS'TET ~
0LL'TET w
el

SYTLED

12T0S1 ~
97s7EST —

T

“—

220 210 200

70 60 50 40 30

80

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

'"H NMR spectra of 3ai (400 MHz, DMSO)

00s'C—

SEQ Il —

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.0 0.5 0.0 -0.5 -1.

13.012.512.011.511.0 10.510.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 2.0

1.5

f1 (ppm)

S63



13C NMR spectra of 3ai (100 MHz, DMSO)
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13C NMR spectra of 3aj (100 MHz, DMSO)
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13C NMR spectra of 3ak (100 MHz, DMSO)
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'"H NMR spectra of 3al (400 MHz, CDCls)
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'"H NMR spectra of 3am (400 MHz, CDCl;)
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'"H NMR spectra of C (400 MHz, CDCls)
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'"H NMR spectra of 4a (400 MHz, CDCl3)
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'"H NMR spectra of 4¢ (400 MHz, DMSO)
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