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1. General Information

All reactions were conducted on a sealed tub. NMR spectra were recorded on a Bruker spectrometer. 1H
NMR spectra were obtained at 400 MHz, 500 MHz or 600 MHz in CDCl3 (δ = 7.26 ppm) or DMSO-d6 (δ =
2.50 ppm). Coupling constants are given in Hz. 13C NMR spectra were recorded at 101 MHz, 126 MHz or at
151 MHz in CDCl3 (δ = 77.0 ppm) or DMSO-d6 (δ = 39.50 ppm). 19F NMR spectra were obtained at 376
MHz in CDCl3. Chemical shifts are given in δ ppm and are measured relative to tetramethylsilane (TMS) as
internal standard. The peak patterns are indicated as follows: s, singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; qui, quintet; sxt, sextet. High-resolution mass measurement was performed with an electrospray
ionization (ESI) or electron ionization (EI) method on a Q-TOF mass spectrometer operating in positive ion
mode. Melting point (mp) was measured on a microscopic melting point apparatus. Flash column
chromatography was carried out using commercially available 200-300 mesh under pressure unless
otherwise indicated. All other starting materials and solvents were commercially available and were used
without further purification unless otherwise stated.

2. General procedure for the synthesis of Quinoxalinones[1] and Pyrazolone[2]

2.1 To a stirred solution of 1,2-phenylenediamines (10 mmol, 1.0 equiv.) in EtOH (40 mL) was added
ethyl glyoxalate (12 mmol, 1.2 equiv.). After addition, the resultant reaction mixture was stirred at
85 °C/rt until the raw material disappears. The solid formed was filtered, washed with water/EtOH and
dried in vacuo to obtain the product quinoxalin-2(1H)-one. For alkylation, the corresponding alkyl
halide (1.6 equiv.) was added to a suspension of quinoxalinone (4.0 mmol, 1.0 equiv.) and K2CO3 (1.2
equiv.) in DMF (8 mL). The mixture was stirred at room temperature (monitored by TLC). After
completion of reaction, saturated solution of NH4Cl (10 mL) and water (50 mL) were added to the
reaction system, extracted with EtOAc (40 mL*3), the combined organic phases were washed with
brine (20 mL*2), dried with anhydrous Na2SO4, filtered, evaporated in vacuum and purified by silica
gel column chromatography (Petroleum/EtOAc = 10:1-2:1 or CH2Cl2/EtOAc = 9:1-4:1) to afford the
desired products 1a-1z/4a.
Note: When the raw material is 4-methylbenzene-1,2-diamine, the targeted products obtained are
6-methyl-substituted and 7-methyl-substituted compounds. Due to their similar polarities, they
participate in subsequent reactions as a mixture.

2.2 General Procedure for the synthesis of substituted pyrazolones

To 12 mmol (1.0 equiv.) of β-ketoester in 50 mL of acetic acid, 12 mmol (1.0 equiv.) of substituted
lhydrazine was added (1.0 equv. of TEA was added when hydrazine hydrochloride was used). The
contents were refluxed for 24 h, then the mixture was cooled, and the solvent was removed in vacuo.
To the precipitate in the flask (some crude were purified by flash chromatography on silica gel), ethyl
acetate was added to suspend the product, and it was then filtered to obtain the pure compound. The
obtained product was dried to yield substituted pyrazolone.
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2.3 General Procedure for Obtaining Quinoxalin-2(1H) ones 4b-4e[3]

A mixture of phenol (4.0 mmol) and K2CO3 (1.1 g, 8.0 mmol) in DMF (6.4 mL) was stirred at 55 ℃,
and then 1,3-dibromopropane (8.0 mmol) was added. After stirring overnight, water was added to the
mixture and extracted with dichloromethane (DCM). The organic phase was washed with water (40 mL
x 2), then washed with brine (40 mL x 2), dried over Na2SO4, followed by concentration and
purification on silica gel column chromatography. The resulting compound (1.6 equiv.) was then
dissolved in anhydrous DMF (10 mL) and quinoxalin-2(1H)-one (1.0 equiv.) was added and the
mixture stirred for 12 h at 55 ℃. After the reaction was complete, the mixture was quenched with water
and extracted with CH2Cl2. The combined organic layers were concentrated in vacuo and the residue
obtained was purified by flash chromatography on silica gel to obtain the desired product (4b-4e).

3. General procedure for the synthesis of 4-quinoxalinone-substituted pyrazoles (3/5a-5e)
A mixture of 1a-1z/4a-4e (0.2 mmol), edaravone and its analogs 2a-2n (0.24 mmol or 0.3 mmol),
CH3CN (2.0 mL) and TFA (15 µL, 0.2 mmol, 1.0 equiv.) were placed in a sealed tub (25 mL)
containing a magnetic stirring bar and stirred irradiated with LED (450-455 nm) at rt for 16 h under air
atmosphere. After the reaction was completed (TLC), the mixture were diluted with MeOH (5 mL) and
dichloromethane (10 mL), evaporated in vacuum and purified by silica gel column chromatography
using petroleum ether and EtOAc as eluent (9:1-3:1) to afford the related products 3/5a-5e (51-98%).

4. The mechanistic studies
4.1 Controlled experiments
To further elucidate the reaction mechanism, several control experiments were carried out (scheme S1).
Conducting the reaction in dry CH3CN under N2 conditions, we found that trace 3aa could be detected
which suggested that oxygen in air played a key role in the reaction (scheme 2a 1). Besides, carried out
the reaction without light or TFA, 3aa could be acquired in 69% and 23% yields, respectively (scheme
2a 2 and 3). The results indicate that both light and TFA are important in the transformations. TEMPO
(4.0 equiv.) and BHT (4.0 equiv.) are added to the reaction system with 1a (0.1 mmol) and 2a (1.5
equiv.) under standard conditions, 3aa are provided in trace and 93% yields, respectively and adducts X
and Y can be detected by MS (scheme 2b and 2c 1) (Figure S1 and S2). Besides, BHT (4.0 equiv.) are
added to the reaction system under standard conditions without light, 3aa are provided in 9% yield
(scheme 2c 2). It showed that radical pathway may be involved in the reactions.
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Scheme S1 Controlled experiments

Figure S1 MS spectra of 3aa-TEMPO adduct (Compound X: MS (ESI) [M+H]+ = 490.28
(C28H36N5O3))

Figure S2MS spectra of 2a-BHT adduct (Compound Y: MS (ESI) [M+H]+ = 393.23 (C25H33N2O2))

4.2 EPR Spectra
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(a) (b)
Figure S3 EPR OF DMPO captured O2.− in 5-20 min Simulated EPR of DMPO captured ROO·/O2.-

under standard reaction conditions
EPR was measured under standard conditions (5 min-20 min). Superoxide anion radicals (O2.-) can be
detected in 10 min and it fades in 20 min.
4.3 In-situ 1H NMR analyses
4.3.1 To three sample bottles charged 2a (17.5 mg, 0.1 mmol) and chloroform-d (600 μL) was added
CF3COOH (none), CF3COOH (3.8 μL, 0.05 mmol), CF3COOH (7.5 μL, 0.1 mmol), respectively. Then,
all the samples were subjected to the NMR test. The chemical shift of 2a appeared at 7.855 ppm (d,
2H), when 0.5 equiv. and 1.0 equiv. TFA were added into 2a solution, new peaks appeared at 5.527
ppm (s, 0.79 H) and 5.595 ppm (s, 3.28 H) respectively, indicating existence of tautomerization (Figure
S4) (28% and 62% of 2a’ appeared at NMR spectra, see copies of NMR spectra at page 24-25).

Figure S4 1H NMR spectra of 2a and 2a + CF3COOH in CDCl3.

4.3.2 1H NMR used tetramethylsilane as the internal standard. The units of chemical shift (δ) and
coupling constant (J) were ppm and Hz, respectively. To three sample bottles charged 1a (16.0 mg, 0.1
mmol) and chloroform-d (600 μL) was added CF3COOH (none), CF3COOH (3.8 μL, 0.05 mmol),
CF3COOH (7.5 μL, 0.1 mmol), respectively. Then, all the samples were subjected to the NMR test.
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Figure S5 1H NMR spectra of 1a and 1a + CF3COOH in CDCl3
The chemical shift of 1a appeared at 8.304 ppm, when 0.5 equiv. and 1 equiv. TFA were added into 1a
solution, the chemical shift changed to 8.348 ppm and 8.400 ppm respectively, indicating existence of
protonation (Figure S5).
4.4 Photophysical properties: UV/Vis absorption spectra
4.4.1 The UV/Vis absorption spectra of 1a and 1a + CF3COOH in acetonitrile (0.1 M) were determined
in a 1 cm optical program quartz colorimetric dish. The tail absorption of 1a with system concentration
showed at 425 nm, which redshifts to 470 nm when CF3COOH was added (Figure S6).

Figure S6 Absorption spectra of 1a and 1a + CF3COOH in acetonitrile at the concentration of the
system reaction

4.4.2 The UV/Vis absorption spectra of 2a and 2a + CF3COOH in acetonitrile (0.1 M) were determined
in a 1 cm optical program quartz colorimetric dish. The tail absorption of 2a with system concentration
showed at 308 nm, which enhances to 324 nm and then drops when CF3COOH was added (Figure S7).
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Figure S7 Absorption spectra of 2a and 2a + CF3COOH in acetonitrile at the concentration of the
system reaction

5. Characterization data of the products

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3aa)

Orange solid (98%, 65 mg); Silica gel column chromatography (PE/EA = 9:2); 1H NMR (500 MHz,
CDCl3) δ 15.08 (s, 1H), 7.89 (d, J = 8.0 Hz, 2H), 7.49 (d, J = 7.4 Hz, 1H), 7.39 (t, J = 7.8 Hz, 2H), 7.31
– 7.28 (m, 1H), 7.26 – 7.22 (m, 1H), 7.21 – 7.16 (m, 2H), 3.62 (s, 3H), 2.61 (s, 3H); 13C NMR (126
MHz, CDCl3) δ 155.03, 149.33, 145.74, 138.41, 129.47, 128.66, 127.20, 125.19, 124.68, 120.25,
113.99, 98.81, 29.79, 18.97. HRMS (ESI) m/z calcd for C19H17N4O2 [M+H]+ 333.1346, found
333.1345.

3-(5-Hydroxy-3-methyl-1-(p-tolyl)-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3ab)

Orange solid (92%, 64 mg); Silica gel column chromatography (PE/EA = 6:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 14.98 (s, 1H), 7.76 (d, J = 8.2 Hz, 2H), 7.55 (d, J = 7.4 Hz, 1H), 7.34 (t, J = 7.5 Hz, 1H), 7.27
(d, J = 9.8 Hz, 1H), 7.21 (t, J = 8.2 Hz, 3H), 3.67 (s, 3H), 2.63 (s, 3H), 2.36 (s, 3H); 13C NMR (126
MHz, CDCl3) δ 155.24, 149.28, 146.10, 141.36, 140.34, 135.97, 135.06, 129.57, 129.25, 127.28,
124.73, 120.55, 114.00, 98.88, 29.85, 20.95, 18.85. HRMS (ESI) m/z calcd for C20H19N4O2 [M+H]+

347.1503, found 347.1505.

3-(5-Hydroxy-1-(4-methoxyphenyl)-3-methyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one
(3ac)
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Orange solid (81%, 59 mg); Silica gel column chromatography (PE/EA = 4:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 14.88 (s, 1H), 7.76 (d, J = 8.9 Hz, 2H), 7.54 (d, J = 7.7 Hz, 1H), 7.34 (t, J = 7.6 Hz, 1H), 7.27
(t, J = 7.5 Hz, 1H), 7.21 (d, J = 8.2 Hz, 1H), 6.93 (d, J = 9.0 Hz, 2H), 3.82 (s, 3H), 3.66 (s, 3H), 2.62 (s,
3H); 13C NMR (126 MHz, CDCl3) δ 157.32, 155.22, 149.19, 146.25, 131.72, 129.53, 127.31, 124.70,
122.29, 113.97, 113.87, 98.71, 55.41, 29.82, 18.74. HRMS (ESI) m/z calcd for C20H19N4O3 [M+H]+

363.1413, found 363.1415.

3-(1-(4-Fluorophenyl)-5-hydroxy-3-methyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3ad)

Orange solid (89%, 62 mg); Silica gel column chromatography (PE/EA = 5:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 15.06 (s, 1H), 7.86 (dd, J = 7.8, 5.9 Hz, 2H), 7.51 (d, J = 7.4 Hz, 1H), 7.34 (t, J = 7.5 Hz, 1H),
7.27 (t, J = 7.4 Hz, 1H), 7.21 (d, J = 8.2 Hz, 1H), 7.07 (t, J = 8.6 Hz, 2H), 3.66 (s, 3H), 2.61 (s, 3H);
13C NMR (126 MHz, CDCl3) δ 161.08, 159.14, 155.02, 149.40, 145.71, 134.58, 129.50, 127.28, 124.75,
122.65 (d, J = 8.1 Hz), 121.90 (d, J = 4.7 Hz), 115.34 (d, J = 22.6 Hz), 114.03, 98.70, 29.85, 18.96; 19F
NMR (376 MHz, CDCl3) δ -115.07, -117.01. HRMS (ESI) m/z calcd for C19H16FN4O2 [M+H]+

350.1250, found 350.1252.

3-(1-(4-Chlorophenyl)-5-hydroxy-3-methyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3ae)

Orange solid (85%, 62 mg); Silica gel column chromatography (PE/EA = 6:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 15.08 (s, 1H), 7.84 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 7.0 Hz, 1H), 7.35 – 7.22 (m, 4H), 7.17 (d,
J = 8.2 Hz, 1H), 3.61 (s, 3H), 2.59 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 154.81, 149.47, 145.15,
137.05, 130.00, 129.45, 128.59, 127.13, 124.71, 120.77, 114.05, 98.70, 29.83, 19.17. HRMS (ESI) m/z
calcd for C19H16ClN4O2 [M+H]+ 367.0943, found 367.0945.

3-(1-(4-Bromophenyl)-5-hydroxy-3-methyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3af)

Orange solid (83%, 68 mg); Silica gel column chromatography (PE/EA = 6:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 15.15 (s, 1H), 7.85 (d, J = 8.7 Hz, 2H), 7.53 (t, J = 8.3 Hz, 1H), 7.47 (d, J = 8.7 Hz, 2H), 7.38
(t, J = 7.6 Hz, 1H), 7.31 (t, J = 7.5 Hz, 1H), 7.28 – 7.25 (m, 1H), 3.70 (s, 3H), 2.65 (s, 3H); 13C NMR
(126 MHz, CDCl3) δ 155.05, 149.68, 148.81, 137.59, 131.87, 131.68, 129.58, 127.29, 124.84, 122.18,
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121.38, 118.06, 114.16, 98.91, 29.95, 19.17. HRMS (ESI) m/z calcd for C19H16BrN4O2 [M+H]+

411.0457, found 411.0445.

3-(5-Hydroxy-3-methyl-1-(4-(trifluoromethyl)phenyl)-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)
-one (3ag)

Orange solid (73%, 59 mg); Silica gel column chromatography (PE/EA = 6:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 15.25 (s, 1H), 8.12 (d, J = 8.0 Hz, 2H), 7.62 (d, J = 8.2 Hz, 2H), 7.53 (d, J = 3.0 Hz, 1H),
7.37 (t, J = 7.2 Hz, 1H), 7.32-7.24 (m, 2H), 3.69 (s, 3H), 2.67 (s, 3H); 19F NMR (376 MHz, CDCl3) δ
-62.07. HRMS (ESI) m/z calcd for C20H16F3N4O2 [M+H]+ 401.1220, found 401.1227.

3-(5-Hydroxy-3-methyl-1-(m-tolyl)-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3ah)

Orange solid (93%, 64 mg); Silica gel column chromatography (PE/EA = 6:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 15.06 (s, 1H), 7.72 (d, J = 6.6 Hz, 2H), 7.53 (d, J = 7.6 Hz, 1H), 7.36 – 7.26 (m, 3H), 7.21 (d,
J = 8.2 Hz, 1H), 7.03 (d, J = 7.4 Hz, 1H), 3.66 (s, 3H), 2.64 (s, 3H), 2.41 (s, 3H); 13C NMR (126 MHz,
CDCl3) δ 155.09, 149.29, 145.88, 138.59, 138.27, 129.49, 128.49, 127.21, 126.13, 124.69, 120.97,
117.55, 114.00, 98.83, 29.81, 21.53, 18.93. HRMS (ESI) m/z calcd for C20H19N4O2 [M+H]+ 347.1503,
found 347.1507.

3-(1-(3,4-Dimethylphenyl)-5-hydroxy-3-methyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one
(3ai)

Orange solid (92%, 66 mg); Silica gel column chromatography (PE/EA = 7:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 14.98 (s, 1H), 7.63 (s, 1H), 7.60 (d, J = 8.1 Hz, 1H), 7.52 (d, J = 7.6 Hz, 1H), 7.32 (t, J = 7.6
Hz, 1H), 7.26 (t, J = 7.5 Hz, 1H), 7.19 (d, J = 8.2 Hz, 1H), 7.14 (d, J = 8.1 Hz, 1H), 3.64 (s, 3H), 2.62
(s, 3H), 2.30 (s, 3H), 2.26 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 155.17, 149.17, 146.08, 136.94,
136.15, 133.77, 129.69, 129.51, 127.22, 124.65, 121.73, 118.07, 113.94, 98.82, 29.78, 19.89, 19.23,
18.81. HRMS (ESI) m/z calcd for C21H21N4O2 [M+H]+ 361.1659, found 361.1655.

3-(1-(3-Chlorophenyl)-5-hydroxy-3-methyl-1H-pyrazol-4-yl)-1-ethylquinoxalin-2(1H)-one (CAS:
3061317-16-3) (3bj)[4]
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Orange solid (88%, 67 mg); Silica gel column chromatography (PE/EA = 5:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 15.23 (s, 1H), 7.96 (s, 1H), 7.87 (d, J = 8.2 Hz, 1H), 7.49 (d, J = 5.4 Hz, 1H), 7.32 (t, J = 7.6
Hz, 1H), 7.28-7.21 (m, 3H), 7.11 (d, J = 7.9 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 2.63 (s, 3H), 1.39 (t, J =
7.2 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 154.34, 149.59, 145.39, 143.04, 139.51, 134.30, 129.60,
128.31, 127.21, 124.69, 124.54, 119.54, 117.44, 113.87, 109.97, 102.58, 98.67, 38.26, 19.17, 12.19.
HRMS (ESI) m/z calcd for C20H18ClN4O2 [M+H]+ 381.1113, found 381.1115.

3-(1-(2-Chlorophenyl)-5-hydroxy-3-methyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3ak)

Orange solid (96%, 70 mg); Silica gel column chromatography (PE/EA = 4:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 14.74 (s, 1H), 7.59 – 7.48 (m, 3H), 7.41 – 7.34 (m, 3H), 7.31-7.26 (m, 2H), 3.70 (s, 3H), 2.67
(s, 3H); 13C NMR (126 MHz, CDCl3) δ 160.45, 155.31, 150.08, 146.71, 135.24, 132.14, 130.20, 129.77,
129.55, 129.46, 127.57, 127.33, 124.78, 113.99, 97.78, 29.85, 18.64. HRMS (ESI) m/z calcd for
C19H16ClN4O2 [M+H]+ 367.0943, found 367.0940.

3-(5-Hydroxy-1-phenyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3al)

Yellow solid (97%, 75 mg); Silica gel column chromatography (PE/EA = 7:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 14.43 (s, 1H), 7.90 – 7.80 (m, 3H), 7.53 (t, J = 7.7 Hz, 1H), 7.49-7.42 (m, 3H), 7.38-7.34 (m,
2H), 3.81 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 161.55, 160.76, 155.57 (d, J = 41.8 Hz), 145.95,
140.56 (q, J = 3.7 Hz), 137.67, 133.35, 130.38, 129.84, 129.24, 128.97, 127.37, 125.44, 122.45, 120.12,
113.99, 99.21, 30.15; 19F NMR (376 MHz, CDCl3) δ -62.35. HRMS (ESI) m/z calcd for C19H14F3N4O2

[M+H]+ 386.1020, found 386.1025.

3-(1-Benzyl-5-hydroxy-3-methyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3am)

Yellow solid (68%, 47 mg); Silica gel column chromatography (PE/EA = 4:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 14.30 (s, 1H), 7.61 (d, J = 7.9 Hz, 1H), 7.38 – 7.21 (m, 8H), 5.09 (s, 2H), 3.67 (s, 3H), 2.57 (s,
3H); 13C NMR (126 MHz, CDCl3) δ 157.67, 155.63, 149.04, 147.68, 141.84, 136.96, 131.58, 129.62,
128.49, 127.65, 127.42, 126.06, 124.73, 113.83, 97.98, 49.61, 29.76, 18.16. HRMS (ESI) m/z calcd for
C20H19N4O2 [M+H]+ 347.1503, found 347.1508.
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3-(5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (CAS: 3061317-32-3)
(3an)[4]

Yellow solid (88%, 48 mg); Silica gel column chromatography (PE/EA = 4:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 14.07 (s, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.35 (t, J = 7.3 Hz, 1H), 7.28 (t, J = 7.3 Hz, 1H), 7.22
(d, J = 8.3 Hz, 1H), 3.66 (s, 3H), 3.51 (s, 3H), 2.50 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 157.09,
155.57, 148.63, 147.78, 131.89, 129.58, 127.59, 126.38, 124.63, 113.72, 97.69, 32.61, 29.71, 17.92.
HRMS (ESI) m/z calcd for C14H15N4O2 [M+H]+ 271.1190, found 271.1191.

1-Ethyl-3-(5-hydroxy-3-methyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (CAS: 3061317-19-6)
(3bo)[4]

Yellow solid (72%, 39 mg); Silica gel column chromatography (PE/EA = 3:2); 1H NMR (500 MHz,
DMSO) δ 7.72 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.4 Hz, 1H), 7.54 (t, J = 7.8 Hz, 1H), 7.39 (t, J = 7.6 Hz,
1H), 4.34 (q, J = 7.0 Hz, 2H), 2.51 (d, J = 8.3 Hz, 3H), 1.28 (t, J = 7.1 Hz, 3H); 13C NMR (126 MHz,
CDCl3) δ 159.35, 154.85, 149.90, 144.47, 133.41, 129.12, 128.90, 128.32, 124.44, 114.66, 99.61, 37.92,
14.98, 12.17. HRMS (ESI) m/z calcd for C14H15N4O2 [M+H]+ 271.1190, found 271.1189.

1-Ethyl-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (CAS:
3061317-11-8) (3ba)[4]

Orange solid (93%, 64 mg); Silica gel column chromatography (PE/EA = 7:1-4:1); 1H NMR (500 MHz,
CDCl3) δ 15.12 (s, 1H), 7.91 (d, J = 7.9 Hz, 2H), 7.56 (d, J = 7.4 Hz, 1H), 7.40 (t, J = 7.9 Hz, 2H), 7.34
(t, J = 7.7 Hz, 1H), 7.28-7.24 (m, 2H), 7.20 (t, J = 7.4 Hz, 1H), 4.29 (q, J = 7.1 Hz, 2H), 2.66 (s, 3H),
1.38 (t, J = 7.2 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 161.11, 154.68, 149.45, 146.19, 138.43,
128.66, 128.40, 127.33, 125.25, 124.57, 120.42, 113.84, 98.86, 38.22, 18.86, 12.20. HRMS (ESI) m/z
calcd for C20H19N4O2 [M+H]+ 347.1503, found 347.1505.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-propylquinoxalin-2(1H)-one (3ca)
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Orange solid (96%, 69 mg); Silica gel column chromatography (PE/EA = 6:1); 1H NMR (500 MHz,
CDCl3) δ 15.12 (s, 1H), 7.92 (d, J = 7.8 Hz, 2H), 7.59 (d, J = 7.0 Hz, 1H), 7.42 (t, J = 8.0 Hz, 2H), 7.37
(t, J = 7.8 Hz, 1H), 7.33 – 7.25 (m, 2H), 7.22 (t, J = 7.4 Hz, 1H), 4.28 – 4.15 (m, 2H), 2.68 (s, 3H),
1.89 – 1.75 (m, 2H), 1.07 (t, J = 7.4 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 155.04, 149.55, 146.50,
138.46, 128.78, 128.72, 127.35, 125.38, 124.62, 120.61, 114.09, 98.99, 44.65, 20.46, 18.87, 11.27.
HRMS (ESI) m/z calcd for C21H21N4O2 [M+H]+ 361.1659, found 361.1654.

1-Allyl-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3da)

Orange solid (97%, 70 mg); Silica gel column chromatography (PE/EA = 6:1); 1H NMR (500 MHz,
CDCl3) δ 15.08 (s, 1H), 7.93 (d, J = 7.9 Hz, 2H), 7.61 (d, J = 6.3 Hz, 1H), 7.44-7.41 (m, 2H), 7.36 (t, J
= 7.3 Hz, 1H), 7.31 (t, J = 7.2 Hz, 1H), 7.27 (d, J = 7.6 Hz, 1H), 7.22 (t, J = 7.4 Hz, 1H), 6.00-5.92 (m,
1H), 5.32 (d, J = 10.4 Hz, 1H), 5.23 (d, J = 17.3 Hz, 1H), 4.93 (d, J = 5.0 Hz, 2H), 2.69 (s, 3H); 13C
NMR (126 MHz, CDCl3) δ 154.99, 149.52, 146.20, 138.43, 130.08, 128.85, 128.77, 127.27, 125.45,
124.82, 120.63, 118.50, 114.67, 99.11, 45.32, 18.94. HRMS (ESI) m/z calcd for C21H19N4O2 [M+H]+

359.1508, found 359.1511.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-(prop-2-yn-1-yl)quinoxalin-2(1H)-one (3ea)

Orange solid (88%, 63 mg); Silica gel column chromatography (PE/EA = 6:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 15.01 (s, 1H), 7.93 (d, J = 7.8 Hz, 2H), 7.57 (d, J = 7.4 Hz, 1H), 7.42 (t, J = 8.0 Hz, 4H), 7.33
(t, J = 7.3 Hz, 1H), 7.22 (t, J = 7.4 Hz, 1H), 5.05 (d, J = 2.3 Hz, 2H), 2.69 (s, 3H), 2.34 (t, J = 2.5 Hz,
1H); 13C NMR (126 MHz, CDCl3) δ 154.46, 149.25, 145.24, 138.36, 128.79, 128.09, 127.13, 125.41,
125.13, 120.40, 114.63, 99.18, 73.67, 32.35, 29.67, 19.14. HRMS (ESI) m/z calcd for C21H17N4O2

[M+H]+ 357.1346, found 357.1344.

1-Butyl-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3fa)

Orange solid (91%, 68 mg); Silica gel column chromatography (PE/EA = 6:1); 1H NMR (500 MHz,
CDCl3) δ 14.94 (s, 1H), 7.92 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 6.5 Hz, 1H), 7.46 – 7.35 (m, 3H), 7.33 –
7.26 (m, 2H), 7.22 (t, J = 7.4 Hz, 1H), 4.26 (t, J = 7.0 Hz, 2H), 2.68 (s, 3H), 1.83 – 1.70 (m, 2H), 1.57
– 1.44 (m, 2H), 1.02 (t, J = 7.3 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 155.02, 149.64, 146.49, 138.39,
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133.77, 128.80, 128.73, 127.43, 125.46, 124.63, 120.71, 116.67, 114.07, 99.00, 43.02, 29.11, 20.19,
18.78, 13.70. HRMS (ESI) m/z calcd for C22H23N4O2 [M+H]+ 375.1743, found 375.1751.

tert-Butyl 2-(3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-2-oxoquinoxalin-1(2H)-yl)acetate
(3ga)

Orange solid (85%, 58 mg); Silica gel column chromatography (PE/EA = 7:1-4:1); 1H NMR (500 MHz,
CDCl3) δ 14.98 (s, 1H), 7.93 (d, J = 7.8 Hz, 2H), 7.57 (d, J = 7.4 Hz, 1H), 7.42 (t, J = 8.0 Hz, 2H),
7.35-7.28 (m, 2H), 7.22 (t, J = 7.4 Hz, 1H), 7.04 (d, J = 8.0 Hz, 1H), 4.92 (s, 2H), 2.67 (s, 3H), 1.48 (s,
9H); 13C NMR (126 MHz, CDCl3) δ 165.61, 155.04, 149.26, 145.33, 138.35, 128.86, 128.76, 127.14,
125.38, 124.93, 120.45, 118.81, 113.59, 99.11, 83.49, 44.87, 27.96, 19.04. HRMS (ESI) m/z calcd for
C24H25N4O4 [M+H]+ 433.1850, found 433.1855.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3ha)

Orange solid (95%, 61 mg); The reaction mixture was filtered, washed with EtOAc and dried under
vacuum; 1H NMR (500 MHz, DMSO) δ 15.40 (s, 1H), 12.97 (s, 1H), 7.88 (d, J = 7.7 Hz, 2H), 7.65 (d,
J = 7.8 Hz, 1H), 7.45 (t, J = 7.9 Hz, 2H), 7.41 (t, J = 7.6 Hz, 1H), 7.36 – 7.29 (m, 2H), 7.24 (t, J = 7.4
Hz, 1H), 2.56 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 159.59, 155.76, 148.64, 147.64, 138.24, 128.82,
128.21, 127.63, 125.22, 124.53, 123.19, 119.87, 115.61, 98.27, 18.51. HRMS (ESI) m/z calcd for
C18H15N4O2 [M+H]+ 319.1190, found 319.1197.

1-Benzyl-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3ia)

Orange solid (94%, 77 mg); Silica gel column chromatography (PE/EA = 7:1-4:1); 1H NMR (500 MHz,
CDCl3) δ 15.05 (s, 1H), 7.95 (d, J = 7.9 Hz, 2H), 7.58 (s, 1H), 7.43 (t, J = 8.0 Hz, 2H), 7.34 (t, J = 7.3
Hz, 2H), 7.30-7.20 (m, 7H), 5.51 (s, 2H), 2.70 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 155.46, 149.52,
146.04, 138.42, 134.55, 129.01, 128.94, 128.75, 127.86, 127.28, 126.67, 125.40, 124.82, 120.54,
114.91, 99.18, 46.64, 18.99. HRMS (ESI) m/z calcd for C18H15N4O2 [M+H]+ 319.1190, found
319.1197.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-(4-methylbenzyl)quinoxalin-2(1H)-one (3ja)
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Orange solid (97%, 82 mg); Silica gel column chromatography (PE/EA = 7:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 15.01 (s, 1H), 7.94 (d, J = 7.9 Hz, 2H), 7.59 (s, 1H), 7.43 (t, J = 8.0 Hz, 2H), 7.30 – 7.22 (m,
4H), 7.18 – 7.12 (m, 4H), 5.47 (s, 2H), 2.71 (s, 3H), 2.31 (s, 3H); 13C NMR (126 MHz, CDCl3) δ
155.46, 149.57, 146.25, 138.41, 137.65, 136.44, 131.52, 130.38, 129.66, 128.99, 128.75, 127.30,
126.70, 125.43, 124.78, 120.62, 114.95, 99.18, 46.44, 21.03, 18.95. HRMS (ESI) m/z calcd for
C26H23N4O2 [M+H]+ 422.1743, found 422.1751.

1-(4-Fluorobenzyl)-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3ka)

Orange solid (87%, 74 mg); Silica gel column chromatography (PE/EA = 6:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 15.01 (s, 1H), 7.93 (d, J = 7.9 Hz, 2H), 7.59 (s, 1H), 7.43 (t, J = 7.9 Hz, 2H), 7.31 – 7.20 (m,
6H), 7.03 (t, J = 8.6 Hz, 2H), 5.46 (s, 2H), 2.69 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 163.28, 161.31,
155.45, 149.50, 138.38, 130.34 (d, J = 3.2 Hz), 128.78, 128.62 (d, J = 8.2 Hz), 127.31, 125.47, 124.96,
120.56, 116.00 (d, J = 9.2 Hz), 114.70, 99.21, 46.00, 19.00; 19F NMR (376 MHz, CDCl3) δ -113.84.
HRMS (ESI) m/z calcd for C25H20FN4O2 [M+H]+ 426.1550, found 426.1554.

1-(4-Chlorobenzyl)-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3la)

Orange solid (81%, 72 mg); Silica gel column chromatography (PE/EA = 6:1-3:1);1H NMR (500 MHz,
CDCl3) δ 14.94 (s, 1H), 7.93 (d, J = 8.0 Hz, 2H), 7.58 (s, 1H), 7.42 (t, J = 7.9 Hz, 2H), 7.33 – 7.26 (m,
4H), 7.24 – 7.14 (m, 4H), 5.45 (s, 2H), 2.68 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 155.42, 149.46,
138.37, 133.83, 133.09, 129.21, 128.77, 128.72, 128.17, 127.31, 125.45, 124.99, 120.53, 114.66, 99.21,
46.04, 19.00. HRMS (ESI) m/z calcd for C25H20ClN4O2 [M+H]+ 443.1241, found 443.1244.

1-(4-Bromobenzyl)-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3ma)
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Orange solid (86%, 84 mg); Silica gel column chromatography (PE/EA = 7:1-4:1);1H NMR (500 MHz,
CDCl3) δ 14.98 (s, 1H), 7.93 (d, J = 7.9 Hz, 2H), 7.56 (d, J = 3.0 Hz, 1H), 7.48 – 7.39 (m, 4H),
7.28-7.21 (m, 3H), 7.13 (t, J = 7.2 Hz, 3H), 5.41 (s, 2H), 2.68 (s, 3H); 13C NMR (126 MHz, CDCl3) δ
155.38, 149.43, 138.36, 133.62, 132.14, 128.75, 128.68, 128.46, 127.28, 125.41, 124.97, 121.84,
120.46, 114.64, 99.18, 46.07, 19.01. HRMS (ESI) m/z calcd for C25H20BrN4O2 [M+H]+ 487.0764,
found 487.0769.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-(4-(trifluoromethyl)benzyl)quinoxalin-2(1H)
-one (3na)

Yellow solid (82%, 78 mg); Silica gel column chromatography (PE/EA = 7:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 15.01 (s, 1H), 7.93 (d, J = 8.0 Hz, 2H), 7.60 (d, J = 8.2 Hz, 3H), 7.42 (t, J = 7.9 Hz, 2H), 7.36
(d, J = 8.1 Hz, 2H), 7.31 – 7.21 (m, 3H), 7.12 (d, J = 7.7 Hz, 1H), 5.54 (s, 2H), 2.68 (s, 3H); 13C NMR
(126 MHz, CDCl3) δ 155.45, 150.05, 149.44, 138.49 (d, J = 35.8 Hz), 130.31 (q, J = 32.8 Hz), 128.79,
128.67, 127.36, 127.01, 126.05 (d, J = 3.4 Hz), 125.49, 125.11, 124.91, 122.74, 120.52, 114.56, 99.25,
46.25, 19.01; 19F NMR (376 MHz, CDCl3) δ -62.69. HRMS (ESI) m/z calcd for C26H19F3N4O2Na
[M+Na]+ 499.1352, found 499.1370.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-(3-methylbenzyl)quinoxalin-2(1H)-one (3oa)

Orange solid (97%, 82 mg); Silica gel column chromatography (PE/EA = 7:1); 1H NMR (500 MHz,
CDCl3) δ 15.11 (s, 1H), 7.95 (d, J = 8.0 Hz, 2H), 7.57 (s, 1H), 7.43 (t, J = 7.9 Hz, 2H), 7.26 – 7.18 (m,
5H), 7.09 (d, J = 7.6 Hz, 1H), 7.03 (d, J = 11.8 Hz, 2H), 5.45 (s, 2H), 2.70 (s, 3H), 2.31 (s, 3H); 13C
NMR (126 MHz, CDCl3) δ 155.42, 149.50, 146.06, 138.80, 138.43, 134.79, 134.48, 128.97, 128.84,
128.71, 128.61, 127.19, 125.34, 124.75, 123.65, 120.48, 114.95, 99.15, 46.63, 21.36, 18.98. HRMS
(ESI) m/z calcd for C26H23N4O2 [M+H]+ 422.1743, found 422.1746.
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3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-(3-methoxybenzyl)quinoxalin-2(1H)-one
(3pa)

Orange solid (83%, 73 mg), Silica gel column chromatography (PE/EA = 6:1-2:1); 1H NMR (500 MHz,
CDCl3) δ 15.09 (s, 1H), 7.95 (d, J = 8.0 Hz, 2H), 7.59 (s, 1H), 7.43 (t, J = 7.9 Hz, 2H), 7.29 – 7.21 (m,
5H), 6.85 – 6.77 (m, 3H), 5.48 (s, 2H), 3.76 (s, 3H), 2.70 (s, 3H); 13C NMR (126 MHz, CDCl3) δ
160.10, 155.45, 149.53, 138.41, 136.14, 130.10, 128.96, 128.76, 127.31, 125.42, 124.84, 120.58,
118.82, 114.94, 112.88, 112.71, 99.18, 55.20, 46.58, 18.98. HRMS (ESI) m/z calcd for C26H23N4O3

[M+H]+ 439.1765, found 439.1771.

1-(2-Chlorobenzyl)-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one (3qa)

Yellow solid (85%, 75 mg), Silica gel column chromatography (PE/EA = 7:1-4:1); 1H NMR (500 MHz,
CDCl3) δ 14.94 (s, 1H), 7.93 (d, J = 7.9 Hz, 2H), 7.58 (d, J = 6.5 Hz, 1H), 7.47 (d, J = 8.0 Hz, 1H),
7.41 (t, J = 8.0 Hz, 2H), 7.29-7.20 (m, 4H), 7.14 (t, J = 7.5 Hz, 1H), 6.99 (d, J = 7.9 Hz, 1H), 6.82 (d, J
= 7.7 Hz, 1H), 5.57 (s, 2H), 2.68 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 155.47, 149.40, 145.62,
138.37, 132.61, 131.61, 129.88, 129.00, 128.75, 128.60, 127.38, 126.56, 125.39, 125.03, 120.42,
114.79, 99.21, 44.44, 19.05. HRMS (ESI) m/z calcd for C25H20ClN4O2 [M+H]+ 443.1241, found
443.1237.

6-Chloro-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3ra)

Yellow solid (69% yield, 51 mg), Silica gel column chromatography (PE/EA = 7:1-3:1); 1H NMR (500
MHz, CDCl3) δ 14.74 (s, 1H), 7.84 (d, J = 7.9 Hz, 2H), 7.55 (s, 1H), 7.39 (t, J = 7.9 Hz, 2H), 7.26 –
7.18 (m, 2H), 7.09 (d, J = 8.9 Hz, 1H), 3.62 (s, 3H), 2.58 (s, 3H); 13C NMR (126 MHz, CDCl3) δ
155.22, 149.94, 146.56, 138.25, 133.53, 130.33, 128.71, 128.24, 127.47, 125.59, 120.62, 115.04, 99.34,
30.03, 18.61. HRMS (ESI) m/z calcd for C19H16ClN4O2 [M+H]+ 367.0962, found 367.0948.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methyl-6-(trifluoromethyl)quinoxalin-2(1H)
-one (3sa)
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Yellow solid (51%, 41 mg); Silica gel column chromatography (PE/EA = 7:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 14.60 (s, 1H), 7.91-7.86 (m, 3H), 7.61 (d, J = 6.0 Hz, 1H), 7.48 – 7.33 (m, 3H), 7.26-7.22 (m,
1H), 3.75 (d, J = 4.4 Hz, 3H), 2.66 (s, 3H); 19F NMR (376 MHz, CDCl3) δ -62.16. HRMS (ESI) m/z
calcd for C20H16F3N4O2 [M+H]+ 401.1219, found 401.1224.

7-Chloro-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one (3ta)

Yellow solid (56%, 41 mg); Silica gel column chromatography (PE/EA = 8:1-4:1); 1H NMR (500 MHz,
CDCl3) δ 14.71 (s, 1H), 7.81 (t, J = 7.3 Hz, 2H), 7.44 (s, 1H), 7.41 – 7.34 (m, 2H), 7.28 (s, 1H), 7.20 (t,
J = 7.3 Hz, 2H), 7.14 (s, 1H), 6.97 (s, 1H), 3.56 (s, 3H), 2.57 (s, 3H); 13C NMR (126 MHz, CDCl3) δ
177.08, 155.19, 149.69, 147.19, 138.23, 138.09, 133.21, 131.18, 130.35, 128.71, 125.47, 125.05,
120.40, 114.08, 112.77, 99.74, 99.04, 29.96, 18.66. HRMS (ESI) m/z calcd for C19H16ClN4O2 [M+H]+

367.0962, found 367.0956.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1,6,7-trimethylquinoxalin-2(1H)-one (3ua)

Orange solid (76%, 55 mg); Silica gel column chromatography (PE/EA = 6:1-3:1); 1H NMR (400 MHz,
CDCl3) δ 14.99 (s, 1H), 7.93 (d, J = 7.8 Hz, 2H), 7.43 (t, J = 7.1 Hz, 2H), 7.37 (s, 1H), 7.22 (t, J = 7.4
Hz, 1H), 7.05 (s, 1H), 3.72 (s, 3H), 2.68 (s, 3H), 2.36 (s, 3H), 2.32 (s, 3H). HRMS (ESI) m/z calcd for
C21H21N4O2 [M+H]+ 361.1659, found 361.1657.

6,7-Difluoro-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one
(3va)

Orange solid (76%, 55 mg); Silica gel column chromatography (PE/EA = 8:1-3:1); 1H NMR (600 MHz,
CDCl3) δ 14.35 (s, 1H), 7.83 (d, J = 7.7 Hz, 2H), 7.56 (t, J = 9.0 Hz, 1H), 7.44 (t, J = 8.0 Hz, 2H), 7.28
– 7.26 (m, 1H), 7.14 (dd, J = 11.0, 7.0 Hz, 1H), 3.74 (s, 3H), 2.63 (s, 3H); 19F NMR (376 MHz, CDCl3)
δ -132.73, -132.90, -133.12, -139.92 (d, J = 23.7 Hz). HRMS (ESI) m/z calcd for C19H14F2N4O2 [M]+

368.1085, found 368.1087.
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6,7-Dichloro-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one
(3wa)

Orange solid (81%, 65 mg); Silica gel column chromatography (PE/EA = 8:1-3:1); 1H NMR (600 MHz,
CDCl3) δ 14.50 (s, 1H), 7.82 (d, J = 7.9 Hz, 2H), 7.74 (s, 1H), 7.42 (t, J = 7.8 Hz, 2H), 7.33 (s, 1H),
7.24 (d, J = 7.4 Hz, 1H), 3.68 (s, 3H), 2.62 (s, 3H). HRMS (ESI) m/z calcd for C19H15Cl2N4O2 [M+H]+

401.0571, found 401.0566.

6,7-Dibromo-3-(5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methylquinoxalin-2(1H)-one
(3xa)

Orange solid (65%, 63 mg); Silica gel column chromatography (PE/EA = 9:1-3:1); 1H NMR (600 MHz,
CDCl3) δ 14.56 (s, 1H), 7.88 (s, 1H), 7.82 (d, J = 7.8 Hz, 2H), 7.49 (s, 1H), 7.44 – 7.38 (m, 2H), 7.24 (t,
J = 7.4 Hz, 1H), 3.66 (s, 3H), 2.61 (s, 3H). HRMS (ESI) m/z calcd for C19H16Br2N4O2 [M+2]+

490.9562, found 490.9535.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-methylbenzo[g]quinoxalin-2(1H)-one (3ya)

Orange solid (65%, 63 mg); Silica gel column chromatography (PE/EA = 6:1-3:1); 1H NMR (600 MHz,
CDCl3) δ 15.42 (s, 1H), 7.97 (s, 2H), 7.91 (s, 1H), 7.85 (d, J = 7.3 Hz, 2H), 7.58 (s, 1H), 7.53 – 7.46 (m,
2H), 7.44 (t, J = 7.9 Hz, 2H), 7.22 (t, J = 7.3 Hz, 1H), 3.80 (s, 3H), 2.71 (s, 3H). HRMS (ESI) m/z
calcd for C23H19N4O2 [M+H]+ 383.1508, found 383.1512.

3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-phenylquinoxalin-2(1H)-one (3za)

Orange solid (84%, 66 mg); Silica gel column chromatography (PE/EA = 6:1-4:1); 1H NMR (500 MHz,
CDCl3) δ 13.64 (s, 1H), 7.94 (d, J = 7.6 Hz, 2H), 7.67-7.59 (m, 4H), 7.44 – 7.13 (m, 8H), 6.58 (d, J =
8.2 Hz, 1H), 2.66 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 155.17, 149.36, 138.37, 135.65, 130.66,
130.47, 129.77, 128.73, 128.07, 126.72, 125.32, 124.89, 120.41, 115.93, 99.24, 77.25, 77.00, 76.75,
19.16. HRMS (ESI) m/z calcd for C24H19N4NaO2 [M+Na]+ 417.1322, found 417.1322.

3-(2-Oxoquinoxalin-1(2H)-yl)propyl 2-acetoxybenzoate (4a, CAS: 3056011-80-1)[3c]
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Light yellow oil. 1H NMR (600 MHz, CDCl3) δ 8.30 (s, 1H), 8.00 (dd, J = 7.8, 1.4 Hz, 1H), 7.89 (d, J
= 8.0 Hz, 1H), 7.61-7.55 (m, 2H), 7.38-7.33 (m, 3H), 7.13 (d, J = 8.1 Hz, 1H), 4.47 – 4.38 (m, 4H),
2.34 (s, 3H), 2.27 – 2.21 (m, 2H). HRMS (ESI) m/z calcd for C20H19N2O5 [M+H]+ 367.1288, found
367.1292.

3-(2-Oxoquinoxalin-1(2H)-yl)propyl 5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoate (4b, CAS:
3067017-81-3)[3d,e]

Light yellow oil; Silica gel column chromatography (PE/EA = 5:1-4:1); 1H NMR (500 MHz, CDCl3) δ
8.30 (s, 1H), 7.90 (d, J = 8.2 Hz, 1H), 7.56 (t, J = 7.2 Hz, 1H), 7.35 (d, J = 7.9 Hz, 2H), 6.96 (d, J = 7.4
Hz, 1H), 6.66 – 6.58 (m, 2H), 4.36 – 4.30 (m, 2H), 4.22 (t, J = 6.1 Hz, 2H), 3.94 (t, J = 6.6 Hz, 2H),
2.29 (s, 3H), 2.16 – 2.09 (m, 5H), 1.76 (d, J = 2.9 Hz, 4H), 1.26 (s, 6H). HRMS (ESI) m/z calcd for
C26H32N2O4 [M]+ 436.2362, found 436.2356.

3-(2-Oxoquinoxalin-1(2H)-yl)propyl 2-(4-isobutylphenyl)propanoate (4c, CAS: 2647904-18-3)[3a]

Light yellow oil; Silica gel column chromatography (PE/EA = 4:1-3:1); 1H NMR (500 MHz, CDCl3) δ
8.27 (s, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.45 (t, J = 7.2 Hz, 1H), 7.33 (t, J = 7.6 Hz, 1H), 7.24 (d, J = 8.0
Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 8.4 Hz, 1H), 4.27-4.22 (m, 1H), 4.20 – 4.14 (m, 3H),
3.73 (q, J = 7.1 Hz, 1H), 2.41 (d, J = 7.2 Hz, 2H), 2.07 – 2.00 (m, 2H), 1.83-1.74 (m, 1H), 1.52 (d, J =
7.2 Hz, 3H), 0.83 (dd, J = 6.6, 1.6 Hz, 6H). HRMS (ESI) m/z calcd for C24H29N2O3 [M+H]+ 393.2156,
found 393.2159.

3-Methoxy-4-(3-(2-oxoquinoxalin-1(2H)-yl)propoxy)benzaldehyde (4d, CAS: 2414081-19-7)[3b]

Light yellow solid. 1H NMR (600 MHz, CDCl3) δ 9.86 (s, 1H), 8.30 (s, 1H), 7.90 (d, J = 8.0 Hz, 1H),
7.62 (d, J = 8.4 Hz, 1H), 7.53 (t, J = 7.8 Hz, 1H), 7.43 (dd, J = 5.5, 1.7 Hz, 2H), 7.35 (t, J = 7.6 Hz,
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1H), 6.94 (d, J = 8.6 Hz, 1H), 4.52 (t, J = 7.2 Hz, 2H), 4.21 (t, J = 5.8 Hz, 2H), 3.95 (s, 3H), 2.41 –
2.34 (m, 2H). HRMS (ESI) m/z calcd for C19H17N2O4 [M-H]- 337.1315, found 337.1319.

3-(3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-2-oxoquinoxalin-1(2H)-yl)propyl
2-acetoxybenzoate (5a, CAS: 3061317-60-3, from Aspirin and Edaravone)[4]

Orange oil (91%, 98 mg); Silica gel column chromatography (PE/EA = 4:1-3:1); 1H NMR (500 MHz,
CDCl3) δ 14.98 (s, 1H), 7.96 (d, J = 7.8 Hz, 1H), 7.91 (d, J = 8.0 Hz, 2H), 7.54 (dd, J = 12.3, 4.6 Hz,
2H), 7.42 (t, J = 7.9 Hz, 2H), 7.37 – 7.32 (m, 1H), 7.32 – 7.27 (m, 3H), 7.21 (t, J = 7.4 Hz, 1H), 7.09 (d,
J = 8.0 Hz, 1H), 4.44 (dd, J = 11.9, 6.2 Hz, 4H), 2.65 (s, 3H), 2.32 – 2.21 (m, 5H); 13C NMR (126 MHz,
CDCl3) δ 169.53, 164.14, 155.14, 150.65, 149.44, 138.40, 134.04, 131.37, 128.74, 128.54, 127.41,
125.96, 125.39, 124.79, 123.75, 122.94, 120.53, 113.83, 98.92, 62.62, 40.45, 26.42, 20.90, 18.94.
HRMS (ESI) m/z calcd for C30H27N4O6 [M+H]+ 539.1925, found 539.1918.

3-(3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-2-oxoquinoxalin-1(2H)-yl)propyl
5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoate (5b, from Gemfibrozil and Edaravone)

Orange oil (97%, 118 mg); Silica gel column chromatography (PE/EA = 7:1-6:1); 1H NMR (500 MHz,
CDCl3) δ 14.11 (s, 1H), 7.92 (d, J = 7.8 Hz, 2H), 7.57 (d, J = 6.9 Hz, 1H), 7.41 (t, J = 7.9 Hz, 2H), 7.36
– 7.18 (m, 4H), 6.96 (d, J = 7.4 Hz, 1H), 6.65 – 6.57 (m, 2H), 4.29 (t, J = 7.4 Hz, 2H), 4.22 (t, J = 6.0
Hz, 2H), 3.94 (s, 2H), 2.66 (s, 3H), 2.29 (s, 3H), 2.15 (s, 3H), 2.14-2.08 (m, 2H), 1.78 (s, 4H), 1.29 (s,
6H); 13C NMR (126 MHz, CDCl3) δ 177.38, 156.72, 154.85, 149.37, 145.81, 138.29, 136.30, 130.14,
128.60, 128.46, 127.28, 125.23, 124.66, 123.33, 120.62, 120.31, 113.57, 111.84, 98.84, 67.85, 61.59,
42.04, 40.36, 37.01, 26.42, 25.06, 21.25, 18.79, 15.63. HRMS (ESI) m/z calcd for C36H41N4O5 [M+H]+

609.3136, found 609.3118.

3-(3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-2-oxoquinoxalin-1(2H)-yl)propyl
2-(4-isobutylphenyl)propanoate (5c, from Ibuprofen and Edaravone)

Orange solid (95%, 107 mg); Silica gel column chromatography (PE/EA = 6:1-5:1); 1H NMR (500
MHz, CDCl3) δ 15.01 (s, 1H), 7.92 (d, J = 7.9 Hz, 2H), 7.57 (d, J = 5.4 Hz, 1H), 7.41 (t, J = 7.9 Hz,
2H), 7.30 – 7.19 (m, 5H), 7.12 (d, J = 8.0 Hz, 2H), 7.01 (d, J = 7.9 Hz, 1H), 4.26 (dt, J = 11.6, 5.8 Hz,
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1H), 4.22 – 4.13 (m, 3H), 3.74 (q, J = 7.1 Hz, 1H), 2.66 (s, 3H), 2.42 (d, J = 7.2 Hz, 2H), 2.10 – 2.01
(m, 2H), 1.84-1.76 (m, 1H), 1.53 (d, J = 7.2 Hz, 3H), 0.85 (dd, J = 6.6, 1.5 Hz, 6H); 13C NMR (126
MHz, CDCl3) δ 174.39, 154.99, 149.45, 144.88, 140.68, 138.38, 137.60, 129.42, 128.70, 128.54,
127.37, 127.08, 125.36, 124.67, 120.50, 113.74, 98.92, 61.85, 45.13, 44.94, 40.22, 30.06, 26.29, 22.26,
18.86, 18.28. HRMS (ESI) m/z calcd for C34H37N4O4 [M+H]+ 565.2815, found 565.2824.

4-(3-(3-(5-Hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-2-oxoquinoxalin-1(2H)-yl)propoxy)-3-me
thoxybenzaldehyde (5d, from Vanillin and Edaravone)

Light yellow solid (72%, 73 mg); Silica gel column chromatography (DCM/MeOH = 500:1-300:1); 1H
NMR (500 MHz, CDCl3) δ 15.05 (s, 1H), 9.84 (s, 1H), 7.91 (d, J = 7.9 Hz, 2H), 7.60 (dd, J = 20.5, 5.5
Hz, 2H), 7.44-7.39 (m, 4H), 7.37 – 7.29 (m, 2H), 7.22 (t, J = 7.4 Hz, 1H), 6.93 (d, J = 8.1 Hz, 1H),
4.57 (t, J = 7.0 Hz, 2H), 4.24 (t, J = 5.5 Hz, 2H), 3.90 (s, 3H), 2.64 (s, 3H), 2.44 – 2.36 (m, 2H); 13C
NMR (126 MHz, CDCl3) δ 190.77, 155.39, 153.39, 149.84, 138.40, 130.46, 128.85, 128.79, 127.46,
126.60, 125.51, 124.85, 120.68, 114.31, 111.57, 109.21, 98.92, 66.34, 55.86, 40.54, 26.96, 18.88.
HRMS (ESI) m/z calcd for C29H25N4O5 [M-H]- 509.1910, found 509.1915.
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6. NMR spectra of products
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