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A. General method

All reagents and solvents were purchased and used without further purification
unless specifically mentioned. The '"H NMR and '*C NMR spectra were obtained in
CDCI3 on a 400 and 100 MHz NMR spectrometer. The chemical shifts are referenced
to signals at 7.26 and 77.0 ppm, respectively, and chloroform was used as the solvent
with TMS as the internal standard unless otherwise noted. Silicone oil baths were
used for heating. Silica gel (300-400 mesh) was used for flash column chromatograph,
eluting (unless otherwise stated) with ethyl acetate/petroleum ether (PE) (60-90 C)
mixture. HRMS data were collected from a high resolution mass spectrometer
(QTOF-LCMS-9030, SHIMADZU). Usage condition : sample concentration should
be diluted enough times, sample should be completely dissolved, flammable and
explosive samples must be noted. Provide sample structure, molecular weight or
functional groups to the extent possible in order to select ionization mode. the

instrumental parameters used for mass spectrometry

Item Setting Units
Total Flow 0.4000 mL/min
OvenTemperature 40 C
Nebulizing Gas Flow 3.0 L/min
Drying Gas Flow 10.0 L/min
Heating Gas Flow 10.0 L/min
Interface Voltage -3.00 kv
Interface Temperature 300 degC
Desolvation Temperature 526 degC
DL Temperature 250 degC
Heat Block Temperature 400 degC
Detector Voltage 1.98 kv
CID Gas 230 kPa
Sub-nebulizing 1.0 L/min

TLC was used on commercially available 100—400 mesh silica gel plates (GF254).
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B. General procedure for the synthesis of hesperetin

derivatives

(1) Synthesis of hesperetin 2
Take hesperidin 1 about 3.5 g. 5.73 mmol, adding methanol 280 ml, adding 10 ml

96% H2S04 while stirring. The reaction solution was set heating temperature 70 °C and
refluxing 7.5 h. After the reaction stopped heating, the reaction mixture was cooled to
room temperature. Then the reaction solution was extracted and poured into EtOAC
about 300 mL. The organic phase was washed with water (3 x 400 ml) until the lower
aqueous phase was colorless and transparent, and then the upper organic phase was
concentrated. Then acetone was used to dissolve the residue about 70 mL and drop it
into the hot 1 % AcOH aqueous solution about 700 mL. The heating temperature was
set at 70 °C and the stirring was 1.5. Solution cooling, filtration, drying. Hesperetin was

obtained.

(2) Synthesis of hesperetin derivatives (3a-3k)

0.604g of hesperetin (2 mmol) was taken in the reaction vessel, 40 ml of methanol
was added to dissolve it, then added 204 pL of benzaldehyde (2 mmol, 1.0 equivalent)
and 1.1 equivalent of the amine-containing compound, the reaction temperature was at
40 °C. The reaction was completed after stirring for 8h, then it reaction was monitored
by TLC. The reaction mixture is concentrated and evaporated in vacuum to obtain crude
products. The reaction mixture was concentrated and evaporated in vacuum, and
extracted with ethyl acetate-water to a colorless and transparent aqueous phase. The
organic layer of ethyl acetate was retained and dried with anhydrous NaSO4 for 4 h.
The mixture was concentrated under reduced pressure, get rough stuff and the rough

stuff was purified by silica gel column chromatography (EtOAc /PE, 3:1—1:1) to
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obtain compounds (3a-3Kk).

C. Analytical data

o 5.7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-
) O M3 4-one hesperetin (2)
OH

HO

O Yellow solid, 85% yield, 'H NMR (400 MHz, DMSO-
OH © d6) 6 = 12.12 (s, 1H, 5-OH), 10.78 (s, 1H, 7-OH), 9.08 (s,
1H, 3°-OH), 7.06 — 6.81 (m, 3H, 2°’-H, 5’-H, 6’-H), 5.89 (dd, J=5.7, 2.1, 2H, 8-H, 6-H),
5.43 (dd, J=12.3, 3.1, 1H, 2-H), 3.78 (s, 3H, OCHj3), 3.19 (dd, J=17.1, 12.3, 1H, 3-H),
2.71 (dd, J=17.1, 3.2, 1H, 3-H). 3*C NMR (100 MHz, DMSO-d6) § = 196.36, 166.77,
163.60, 162.93, 148.01, 146.57, 131.25, 117.81, 114.18, 112.05, 101.93, 95.93, 95.12,
78.36, 55.77, 42.19. HRMS : m/z [ M-H]" calcd for. C16H1306: 301.07176, found:

301.07180.

5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-6-

ﬁ ((methylamino)(phenyl)methyl)chroman-4-one (3a)
o

Yellow solid, 55% yield, "H NMR (400 MHz, CDCls)
5=12.48 (s, 1H, OH), 7.56 — 7.26 (m, SH, Ar-H), 7.00 (dd,
J=3.7,2.0, 1H, 5°-H), 6.88 (ddd, J=17.3,9.7, 5.1, 2H, 2’-H,
6°>-H), 6.00 (dd, /=11.3,4.9, 1H, 8-H), 5.39 — 5.01 (m, 2H, N-CH-Ar, 2-H), 4.00 — 3.72
(m, 3H, OCH3), 2.98 (ddd, J=18.7, 17.2, 13.0, 1H, 3-H), 2.68 (dd, J/=17.1, 3.0, 1H, 3-
H), 2.55 (dd, J=12.4, 6.3, 3H, N-CH3). ®°C NMR (100 MHz, CDCl3) 6 = 195.43, 168.80,
162.26, 161.55, 161.49, 146.90, 145.81, 140.89, 131.67, 128.89, 128.14, 127.15,
118.13, 118.09, 112.66, 110.64, 103.52, 101.81, 96.63, 96.57, 78.71, 62.20, 55.99,
43.12, 42.91, 34.43. HRMS : m/z [ M-H] calcd for. C24H23NOg: 420.14526, found:
420.14510.

6-((diethylamino)(phenyl)methyl)-5,7-dihydroxy-2-(3-
“cn,  hydroxy-4-methoxyphenyl)chroman-4-one (3b)
_H

Yellow solid, 60% yield, "H NMR (400 MHz, DMSO-
d6) 6 = 12.72 (s, 1H, 5-OH), 9.08 (s, 1H, 3>-H), 7.53 (d,
J=7.1, 2H, Ar-H), 7.32 (ddd, J=15.6, 7.4, 3.4, 3H, Ar-H),
6.93 — 6.87 (m, 2H, 6>-H, 2°-H), 6.83 (d, J=8.3, 1H, 5°-H),
5.73 (d, J=2.1, 1H, 8-H), 5.37 — 5.30 (m, 1H, 2-H), 5.09 (d, J=8.4, 1H, N-CH-Ar), 3.76
(d, J=2.2, 3H, OCH3), 3.09 (dd, J=17.7, 5.3, 1H, 3-H), 2.75 (dd, J=14.5, 7.1, 4H, N-
CHy), 2.57 (dd, J=17.4, 2.9, 1H, 3-H), 1.00 (t, J=6.9, 6H, CHz). *C NMR (100 MHz,
CDCls) 6 = 194.41, 171.70, 162.20, 160.71, 147.23, 146.12, 138.04, 131.39, 128.57,
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128.09, 117.67, 112.84, 110.70, 104.69, 100.45, 97.22, 78.50, 64.93, 55.65, 42.70,
42.55,13.93. HRMS : m/z [ M-H] caled for. C27H29NOes: 462.19221, found: 462.19215.

5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-6-
((isobutylamino)(phenyl)methyl)chroman-4-one (3c)

Yellow solid, 50% yield, H NMR (400 MHz, CDCls) & =
12.45 (s, 1H, OH), 7.53 — 7.43 (m, 2H, Ar-H), 7.36 — 7.26
(m, 3H, Ar-H), 7.02 (dd, J=4.0, 2.0, 1H, 6°-H), 6.90 (ddd,
J=17.2, 9.6, 5.1, 2H, 2°-H, 5°-H), 6.00 (d, J=2.6, 1H, 8-H), 5.32 — 5.21 (m, 2H, N-CH-
Ar, 2-H), 3.90 (s, 3H, OCHs), 2.98 (dt, J=13.2, 4.1, 1H, 3-H), 2.75 — 2.66 (m, 1H, 3-
H), 2.66 — 2.54 (m, 2H, CHa), 1.86 (td, J=13.4, 6.7, 1H, CH), 1.01 — 0.91 (m, 6H, CHs).
13C NMR (100 MHz, DMSO-d6) § = 194.22, 173.50, 161.80, 160.72, 147.90, 146.55,
140.34, 131.67, 128.60, 127.93, 127.60, 117.65, 114.08, 112.06, 103.23, 96.98, 77.99,
77.86, 55.75, 55.00, 54.55, 41.90, 26.54, 20.29. HRMS : m/z [ M-H] calcd for.
C27H29NOg: 462.19221, found: 462.19247.

O~cn, 6-((cyclopropylamino)(phenyl)methyl)-5,7-dihydroxy-2-
ol (3-hydroxy-4-methoxyphenyl)chroman-4-one (3d)

Yellow solid, 61% yield, *H NMR (400 MHz, CDCl3) 6 =
12.45 (s, 1H, OH), 7.47 —7.38 (m, 2H, Ar-H), 7.34 - 7.21
(m, 3H, Ar-H), 7.02 (dd, J=3.9, 2.0, 1H, 6’-H), 6.89 (dd,
J=19.1, 8.3, 2H, 2’-H, 5’-H), 6.00 (d, J=1.5, 1H, 8-H), 5.45 (d, J=9.3, 1H, 2-H), 5.31 -
5.22 (m, 1H, N-CH-Ar), 3.90 (s, 3H, OCH3), 3.01 (ddd, J=20.6, 17.1, 13.1, 1H, 3-H),
2.70 (dt, J=17.1, 3.0, 1H, 3-H), 2.39 (tdd, J=6.9, 3.9, 1.9, 1H, CH), 0.67 — 0.37 (m, 4H,
CH.). >*C NMR (100 MHz, CDCl3) § = 195.64, 168.13, 162.05, 161.13, 146.90, 145.85,
141.79, 131.76, 128.90, 127.96, 127.13, 127.11, 118.13, 112.67, 112.62, 110.64,
105.22, 105.14, 102.10, 96.58, 96.50, 78.84, 61.17, 56.02, 43.23, 31.08, 5.57.
HRMS : m/z [ M-H] calcd for. C26H2sNOs: 446.16091, found: 446.16038.

5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-6-
(phenyl((1-phenylethyl)amino)methyl)chroman-4-one
(3¢)

Yellow solid, 55% yield, *H NMR (400 MHz, CDCls) 6 =
12.31 (s, 1H, OH), 7.45 — 7.27 (m, 4H, Ar-H), 7.25 — 7.18 (m, 6H, Ar-H), 7.00 (td,
J=5.0, 2.0, 1H, 6°-H), 6.91 — 6.80 (m, 2H, 2’-H, 5’-H), 6.00 (d, J=47.5, 1H, 8-H), 5.33
—5.17 (m, 1H, 2-H), 5.12 (d, J=11.3, 1H, N-CH-Ar), 3.90 (dd, J=22.5, 6.7, 1H, NH),
3.83 (dd, J=3.4, 1.4, 3H, OCHj3), 2.97 (ddd, J=26.1, 17.1, 13.2, 1H, 3-H), 2.69 — 2.60
(m, 1H, 3-H), 1.57 (dd, J=6.7, 2.4, 1H, CH3), 1.46 (d, J=6.8, 2H, CH3). 3C NMR (100
MHz, CDCl3) 6 =195.47 , 162.11 , 161.29 , 160.80 , 146.93 , 145.80 , 142.25, 141.49
, 131.55,128.84 ,128.57,127.91, 127.77,127.12,126.44 ,117.98 , 112.71 , 110.66
, 103.73,101.79, 96.54 , 78.54 , 60.35 , 55.85 , 43.37 , 29.56 . HRMS : m/z [ M-H]
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calcd for. C31H29NOsg: 510.19221, found: 510.19256.

5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-6-(((4-
methylbenzyl)amino)(phenyl)methyl)chroman-4-one(3f)

Yellow solid, 47% yield, '"H NMR (400 MHz, CDCl3) 6 =
12.48 (s, 1H, OH), 7.41 (d, J=8.0, 2H, Ar-H), 7.32 — 7.26
(m, 2H, Ar-H), 7.24 — 7.13 (m, 5H, Ar-H), 7.01 (dd, J=4.3, 2.0, 1H, Ar-H), 6.88 (dt,
J=18.5,7.4,2H, 2’-H, 5’-H), 6.04 (s, 1H, 8-H), 5.41 (d, J/=9.5, 1H, N-CH-Ar), 5.25 (td,
J=14.3,2.9, 1H, 2-H), 3.92 (t,J=7.9, 1H, N-CH>), 3.87 (s, 3H, OCH3), 3.77 (dd, J=12.8,
2.9, 1H, N-CH>»), 3.00 (ddd, J=22.7, 17.1, 13.0, 1H, 3-H), 2.69 (dd, J=17.1, 2.9, 1H, 3-
H), 2.33 (s, 3H, CH3). >*C NMR (100 MHz, CDCl3) 6 = 195.55, 168.50, 162.14, 161.50,
146.91, 145.83, 141.55, 137.57, 134.31, 131.66, 129.44, 128.82, 128.50, 127.92,
127.05, 118.08, 112.66, 110.64, 103.95, 102.02, 96.52, 78.72, 59.45, 55.94, 51.97,
42.92,21.06. HRMS : m/z [ M-H] caled for. C31H20NOg: 510.19221, found: 510.19277.

Ocn, 6-((benzylamino)(phenyl)methyl)-5,7-dihydroxy-2-(3-
o hydroxy-4-methoxyphenyl)chroman-4-one (3g)

Yellow solid, 66% yield, *H NMR (400 MHz, CDCls)

0 =12.46 (s, 1H, OH), 7.40 (d, J=7.8, 2H, Ar-H), 7.32 —

7.26 (m, 3H, Ar-H), 7.26 — 7.13 (m, 5H, Ar-H), 7.00 (dd,
J=4.1, 2.0, 1H, 6°-H), 6.86 (dt, J=16.3, 7.3, 2H, 2’-H, 5’-H), 5.99 (d, J=3.1, 1H, 8-H),
5.32 (d, J=8.6, 1H, N-CH-Ar), 5.26 — 5.15 (m, 1H, 2-H), 3.86 (s, 3H, OCH?3), 3.04 (dd,
J=10.3, 4.4, 2H, N-CH), 2.83 (dd, J=14.4, 7.6, 1H, 3-H), 2.67 (dd, J=17.1, 3.0, 1H, 3-
H). 3C NMR (100 MHz, CDCls) § = 195.51, 168.47, 162.08, 161.28, 146.89, 145.83,
141.49, 138.33, 131.68, 128.84, 128.70, 128.60, 127.93, 127.04, 127.00, 126.62,
118.10, 112.63, 110.62, 104.26, 101.97, 96.49, 78.72, 59.92, 55.97, 49.02, 42.93.
HRMS : m/z [ M-H]" calcd for. C3oH27NOs: 496.17656, found: 496.17570.

At

6-(((diphenylmethylene)amino)(phenyl)methyl)-5,7-
dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-
4-one (3h)

Yellow solid, 45% yield, *H NMR (400 MHz, CDCls)
0 =12.37 (d, J=11.0, 1H, OH), 7.88 — 7.25 (m, 11H,
Ar-H), 7.27 — 7.04 (m, 4H, Ar-H), 6.99 (dd, J=4.8, 2.2, 1H, 6°-H), 6.91 — 6.76 (m, 2H,
2’-H, 5’-H), 6.08 (dd, J=6.2, 3.3, 1H, 8-H), 5.21 (ddd, J=12.6, 5.6, 2.6, 1H, 2-H), 3.79
(d, J=2.6, 3H, OCHs3), 3.08 — 2.86 (m, 1H, 3-H), 2.76 — 2.60 (m, 1H, 3-H).*C NMR
(100 MHz, CDCls) 6 = 195.67, 170.48, 167.40, 162.05, 160.16, 146.89, 145.83, 142.53,
138.32, 134.55, 131.28, 130.01, 129.54, 128.99, 128.61, 128.45, 127.94, 127.13,
126.82, 118.13, 112.63, 110.65, 110.62, 108.17, 102.09, 102.02, 96.98, 96.86, 78.72,
62.74, 55.96, 42.92. HRMS : m/z [ M-H] calcd for. C3sH29NOs: 570.19221, found:
570.192109.
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5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-6-
(phenyl(phenylamino)methyl)chroman-4-one (3i)
Yellow solid, 45% vyield, *H NMR (400 MHz,
CDCls) ¢ = 12.44 (s, 1H, OH), 7.39 (d, J=7.2, 2H,
Ar-H), 7.27 — 7.06 (m, 5H, Ar-H), 6.93 — 6.60 (m,
6H, Ar-H, 6’-H, 2’-H, 5’-H), 5.91 (s, 1H, 8-H), 5.75
(d, J=9.7, 1H, 2-H), 5.14 (dd, J=21.1, 12.0, 1H, N-CH-Ar), 3.74 (s, 3H, OHz), 2.90
(ddd, J=22.5, 17.1, 13.4, 1H, 3-H), 2.65 — 2.53 (m, 1H, 3-H). *C NMR (100 MHz,
CDCls) 6 = 195.91, 166.80, 161.98, 160.49, 160.46, 146.93, 146.07, 145.73, 141.24,
141.19, 131.35, 129.31, 128.97, 128.17, 127.26, 121.89, 118.04, 116.40, 112.66,
110.64, 105.27, 102.31, 96.51, 96.40, 78.55, 58.49, 55.83, 42.89. HRMS : m/z [ M-H]
calcd for. CooH25NOs: 482.16091, found: 482.16040.

5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-6-
(phenyl(m-tolylamino)methyl)chroman-4-one (3j)

Yellow solid, 52% yield, 'H NMR (400 MHz,
CDCl3) 6 = 12.49 (s, 1H, OH), 9.48 (s, 1H, OH),
7.49-7.26 (m,5H, Ar-H),7.32—7.17 (m, 4H, Ar-
H), 6.99 (t, J=2.3, 1H, 6°-H), 6.85 (dt, J=19.3, 7.3,
2H, 2°-H, 5°-H), 6.04 (d, J=3.2, 1H, 8-H), 5.83 (d, J=6.1, 1H, 2-H), 5.24 (ddd, J=12.4,
9.4, 2.9, 1H, N-CH-Ar), 3.82 (s, 3H, OCHs), 3.47 (d, J=1.7, 3H, CHs), 3.00 (ddd,
J=18.8,17.3,13.0, 1H, 3-H), 2.71 (ddd, J=17.2, 3.0, 1.3, 1H, 3-H).3C NMR (100 MHz,
CDCIs) 0 = 196.04, 164.93, 162.28, 160.73, 146.95, 145.80, 142.09, 140.81, 139.70,
131.37, 128.43, 128.04, 127.85, 126.73, 126.70, 126.46, 126.20, 118.07, 118.04,
112.63, 110.64, 110.62, 107.40, 105.64, 102.31, 102.24, 96.63, 80.19, 57.42, 55.91,
43.08, 20.94. HRMS: m/z [ M-H]. calcd for. C30H27NOs: 496.17656, found: 496.17571.

6-(((3,4-dimethylphenyl)amino)(phenyl)methyl)-5,7-
dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-
4-one (3k)

Yellow solid, 46% yield, tH NMR (400 MHz, CDCl5)
0=1251(s,1H, OH), 7.50—-7.43 (m, 3H, Ar-H), 7.36
—7.28 (m, 3H, Ar-H), 7.03 — 6.96 (m, 2H, Ar-H), 6.90 (dd, J=8.3, 2.0, 1H, NH), 6.85
(d,J=8.3, 1H, 6°-H), 6.70 — 6.61 (m, 2H, 2°’-H, 5’-H), 6.01 (s, 1H, 8-H), 5.79 (d, J=9.0,
1H, 2-H), 5.27 (ddd, J=21.9, 13.2, 2.9, 1H, N-CH-Ar), 3.88 (d, J=1.0, 3H, OCH3), 3.02
(ddd, J=24.5, 17.2, 13.2, 1H, 3-H), 2.71 (ddd, J=17.2, 6.0, 3.0, 1H, 3-H), 2.17 (s, 6H,
CH3). ®*C NMR (100 MHz, CDCls) § = 195.92, 167.33, 162.05, 160.60, 146.94, 145.83,
143.84, 14154, 141.49, 137.62, 133.62, 131.62, 130.57, 130.46, 130.12, 129.09,
128.41, 128.25, 127.35, 118.11, 113.88, 112.68, 110.68, 105.25, 105.20, 102.32,
102.29, 96.64, 96.55, 78.87, 59.24, 55.98, 43.16, 19.95, 18.86. HRMS : m/z [ M-H]
calcd for. C31H29NOg: 510.19221, found: 510.19286.
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D. HRMS of Compounds

Formula Predictor Report Printed at 2020/12/15 21:01:58
Farmiula Prodictor Result C16 H13 06
Mass 010718
Errar Margin 5 ppm
[BE Range Mot Lisad
Electran lons Both configuratians
HE Ratio Mot Used
Nitrogen Aule Mot Used
i Sore Fred. (M) Fred. mfz Mgas. mz Dift. {mBal Farmulae () lon Ciff. {ppem] ks Score DEE
1 82 mana NINTE ManE 004 ClEH1308 M} [iREE] M0
1:M5(-) RT{0060-0.067) 4095
30107180
10000
%4
0207476
WEOTER 3307670
B3R 201 01861 | ’ 1005 TR0 SAATISHE STRETSIS ’sammz TIR60ST2  TTASEEN BO44TESY
000 -7 T t T st Tt T T t T =T T t+ T
100 150 00 250 i) 350 400 450 500 550 G600 650 00 750 OO 850 500 950
|C16 13 06 1006k
30107178
10000
%4
0207515
30307739
000 - T T

100 150 i 350 00 350 400 450 500 550 600 650 00 750 &00 80 500 950

e Page 1of1

HRMS of 2
HRMS : m/z [ M-H] calcd for. C16H1306: 301.07176, found: 301.07180.
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Formula Predictor Report

Printed at 2020/12/15 21:28:16

Formula Predicior Result CH HZI N 06
Mass 4200451
Ermar Margin 5 ppm
D Range Mot Used
Electran lons Both configuratians
HC Ratio Mot Usad
Nlll_nqgﬁlh Mot Usad
# Score Pred. (M) Pred mfz Meas. mfz Ciff. imCa) Formulae (W) lan DH.IH:IHI o Scare DBE
1 5585 42115254 420.145% 42014510 «.16 C24H2IN 06 [W=H]= 0381 100.00 o
TMS-) RTAL058 1.00e5
4014510
10000+
%4
meopey  20L0713 21, 14080
16084158 3516424
L 205 l l [ m 42215125 SMTHEN gppadas  GEREETH 7apeorag B025618 ZEI9NE 96251008
0,00 Ltdsdpe s .I.u.l.n“u”llll.lu .lln...d.I .:......L. - " o pipfrepny IL : et
% M0 X M0 W 40 40 s00 S 60 0 f00 TS0 BN &0 900 %50
(€24 HZ3 N O6-H]- 1.00e
01456
10000+
%4
421.14856
42215125
W0 1 M0 X0 M0 W 40 40 SO0 S0 60 0 00 TS BN 50 %00 %50
Page 1 of 1
HRMS of 3a

HRMS : m/z [ M-H]" calcd for. C2sH23NOeg: 420.14526, found: 420.14510.
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Formula Predictor REpDI‘t Printed at 2020/12/15 21:14:24

Formiila Predictor Result C27TH29 N 06

Mas 45215215

Error Margin 5 ppm

DigE Range Mot Usad

Eloctran lons Both configuratans

HC Ratio: Mot Usad

Hitroen Aule Mot Used
' scone Prodd (M) Pred myz M. iz 0iff {mia) Formudae (M) lan Diff, fpp) koo DBE
4 BEES AB31545 4621920 46213215 =005 C27 H29 N 06 [Me=H] =0130 B543 T
1:MS[-) RT0.068 Ld1ed

12518405
100.00 4

Ieais | 33190

46215215

3oty S4TIE —
626975 GBREESES gy pneoy 2T 92248008 04psa0)
) NI
W fm M0 X0 W0 ;40 40 S0 S0 6 60 0 W0 B0 80 G0 80
I€27 W29 N D-H]- 1006
2101
10000
%.
45110553
54180
-

100 150 0] 250 00 350 40 430 500 550 &00 50 e 750 B0 850 500 550

- Page 1 of 1

HRMS of 3b
HRMS : m/z [ M-H] calcd for. C27H20NOe: 462.19221, found: 462.19215.
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Formula Predictor Report

Printed at 2020/12/15 21:30:03

Formiua Predictor Resul €27 H29 M 06
Mass 45215247
Errar Margin 5 ppm
DE Range Mot Usad
Electran o 8nth canfiguratians
HC Ratio Hiot Usad
NIMEHI Hiot Usad
# Score Pred. (M) Pred. myz Maas. myz Diff. imia) Formidae [ lan i, {ppm} s Scare O8E
1 21 4319545 46219221 46213247 026 CZTH2I N 06 [k=H]= 053 B o]
1:Ms[-) AT0.060 1165
46219247
10000+
%4
46119551
25520088
183 26408
TS e L[ 02 BBL ST spies ceoTs BGENZ 5230425 BGSTOG SM4257906
000 L) 1 T gl by b R 1 T Tt r T T
00 15 0 B0 M0 3 40 40 00 50 60 60 00 70 ED0 850 60 950
[C27 H23 N O-H}- 1006
46219221
10000+
%4
46219553
45410832
200 L N . M . S .
00 15 0 B0 00 3/ 40 40 500 S0 60 60 00 B0 80 90 950
Page 10f1
HRMS of 3c
HRMS : m/z [ M-H] calcd for. C27H20NOe: 462.19221, found: 462.19247.
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Formula Predictor Report Printed at 2021/1/12 20:57:35
Formada Predicios Rk C26HIS NG
Mass 45 1E038
Errar Margin Sppm
DiEE Range Mot Used
Electran lons Boch configuratians
HC Ratie Mot Used
NIMNI Mot Used
# Sore Pradd (M) Precl myz Mz, myfz Cif. imDu) Formula () I]H.lppml ko Scare D8E
1 %3 A4T.1EB19 44616091 4451608 153 C26H25 N 06 =1.188 9850 150
1:MS[-) BT{0.067-0.072)-[0.192-0.882) 9734
44616038
10000
%4 30107105
44716358
25523230 (30207442 56059015 79442183
1280184 n | E18.54807 B3627167 126400550 122004418 137800028
[T O PRI Y NP1 WP + N AR U W S S . SRR —_
100 00 00 400 00 600 00 800 %0 1300 1400
[C26 H25 N OG-H]- 1.00e
446.16091
10000
%
44716422
44816608
000 L T T T L T T T T T T T T T
100 Bl 0 400 0 600 00 800 %00 1300 1400
- Page 1 of 1

HRMS of 3d

HRMS : m/z [ M-H]" calcd for. C2sH2sNOe: 446.16091, found: 446.16038.
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Formula Predictor Report Printed at 2020/12/15 21:31:40
Foamuda Predicior Result C3 H29 N 06
Mas 51015256
Error Margin 5 ppm
DigE Range Mot Usad
Eloctran lons Both configuratans
HC Ratio: Mot Usad
_ Hitrogen Rule Hot Used
L] o Pradl (M) Pred myz Mias mfz Ciff. mDa) Formulae (M) kan Diff. {ppm) [0 Scane D8E
1 sem S11.1555 101921 5101956 035 CHA KN DG [WeH]= 0E8E wan o
1M RTS8 22228
S0.10258
10000+
%4
511.19584
s 90030383
11884164 17590082 22600 Dagones  gopapess 40812 P o gooncers gaaserer s swsia w04
Wt W X0 M0 30 40 40 S0 S0 60 ™0 B0 W
IC31 H23 N OE-H- 100e6
s10.10221
10000+
%4
511.19553
51219843
T
Wt W0 X0 M0 30 40 40 S0 S0 60 60 70 79 B0 B0 W0 80
- Page 1 of 1
HRMS of 3e

HRMS : m/z [ M-H] calcd for. C31H290NOeg: 510.19221, found: 510.19256.

S13



Formula Predictor Report Printed at 2020/12/15 21:33:09

Foamriuda Prodicior Result €31 H29 M 06
Mass s10.08217
Errar Margin 5 ppm
DE Range Mot Usad
Electran o 8nth canfiguratians
HC Ratio Hiot Usad
NIMRIJG Hiot Usad
# Score Pred. (M) Pred. myz Maas. myz Diff. imia) Formadae [ lan i, {ppm] s Scare O8E
1 17 51115545 S10.19221 Ak 056 CITH2I N 08 [k=H]= 1 9752 8o
1:Ms[-) AT0.060 Bt
5040277
10000+
%4
51119504
90030495
30107178
16084171 26087300 51219850
| l JSA0TE oy ABLIBIET 6062206 GT0STTID 72853030 Ta4ses  B2043938 lnoz.nm
0004y L Illu . I'.l.".l.l'."'. JL.In gk ".'.".J.'.'". " sk Bt I .
00 15 0 B0 M0 3 40 40 00 50 60 60 00 70 ED0 850 60 950
[C31 H23 N O6-H}- 1006
5049221
10000+
%4
51113553
51249843
w - ————————————————————————————————————————————————— ]

] 150 ) 50 00 350 400 430 500 350 00 650 o 750 B0 850 500 550

ee Page 10f1

HRMS of 3f
HRMS : m/z [ M-H] calcd for. C31H290NOeg: 510.19221, found: 510.19277.
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Formula Predictor Report

Printed at 2021/3/16 19:39:46

Fomula Prodictor Resul €30 H27 N 06
Mass 4361757
Errar Margin 10 ppm
DE Range Hiot Usad
Hluctran lons 8nth canfiguratians
HC Ratio. Mot Used
Hitrogen Rule Used
# Scone Prad. (M) Prad myz Mz myfz DAt imia) Formudae (M) kan Ciff, {ppm} s Scare. DBE
E] B2 EEPALELD 4561785 49617570 =085 C30H2T N Ok [WeH]= RINEE] BL5E o
1:M5{-) RT{0.037-0.108) 15ded
01T
100.00 4
48617570
%
30207414
457.17500
2SI [aga 763 BB
-(121.02330 Lﬁm}jg&g
000 L e ey kgt bt T T T T T T —TT T
100 n 300 400 500 600 00 &00 900 1000 1100 1200 1300 1400
[£30 HZT7 N O6-H]- 1.00e6
496.17656
100.00 4
%
427.17988
49818275
000 T T T T T T T L B e e e e L B e e
100 0 300 400 500 600 00 800 500 1000 1100 1200 1300 1400
Page 10f1

HRMS of 3g

HRMS : m/z [ M-H]" calcd for. C3oH27NOe: 496.17656, found: 496.17570.
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Formula Predictor Report Printed at 2020/12/15 21:25:29
Fommrida Prodictor Result €36 H29 M 06
Mass SMLIS215
Errar Margin 5 ppm
DBE Range Hot sad
Hloctran | om 8oth configuratians
HE Rl Hiot Usad
Hitrogen Aule Hiot Usad
# Sore Pred. (M) Pradl myz Moz myfz Cif. imia) Formudaz (M) lan [!H.lppml b0 Scare D8E
1 GR53 571.19545 ST01921 5101325 002 CI6H29 N 08 [MeH]« 1035 3 an
1:MS[-) BT.057 186ed
- 019219
1 49416100
% 57119558
49516391
11834149
54473650
5721978
BARESESE Tigenadt TIRSTIMD goggposs O14STS06 ga4sanis

Dm.
W 10 M0 B0 W 30 40 40 500 50 60 ™M 0 B0 80 W0 950
[C36 H23 N 06-H]- 100e6
sT8z21
100004
%1 §71.18554
ST21985)
ST220138
000 T T T T T T T T T T T T T T T T T
W 10 M0 B0 W}/ 40 40 500 50 60 W 0 B0 &0 W0 95
e Page 1 of 1

HRMS of 3h

HRMS : m/z [ M-H]" calcd for. C3sH20NOg: 570.19221, found: 570.19219.

S16



Formula Predictor REpDI‘t Printed at 2021/1/12 21:02:47
Fom.da Prodictor Rt C29HI5 N 06
Mass AEZ1EM
Error Margin 5 ppm
DigE Range Mot Used
Electran |ons Both canfiguratians
HC Ratin Mot Used
Hitrogen Rule Mot Used
L] Sone Pradd (M) Pred. myz (5 H Diff. ymDa) Formidae (M) lan Elﬁ.lppﬂl o Scone DaE
1 Bl AB3TEETS 48216091 48216040 .51 C29 H25 N 06 [Me=H] +1.058 9386 o
1:MIS-) RT{0.050-0.082) 21765
46216040
10000+
42112858
%4
463.16362
16084151 i
19780732 484.16630
J [ 3010248 (SEOSO02D gongpi7e  TMANEE 97029487 10225272 108621055 1264DBOS0 132004297  13BD003S
[T ERIETS Wl FERAY I RPN IV PR D WS WP SRV ' PR S ————
100 bl 0 400 0 600 700 800 900 1000 1100 1200 1300 1400
[C29 HZ5 N O6-H]- 1006
42,1601
10000+
%4
463.15423
484.16707
000 - T T T T T T T T T L e e e L e e e L
100 bl 0 400 0 600 700 800 900 1000 1100 1200 1300 1400
- Page 1 of 1

HRMS of 3i

HRMS : m/z [ M-H]" calcd for. C29H2sNOeg: 482.16091, found: 482.16040.
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Formula Predictor Report

Printed at 2021/3/16 19:41:05

HRMS of 3j

Formuda Prodicior Result CI0 H2T N 06
Mass 4381751
Errar Margin 10 ppmi
DBE Range Hit Usad
Electran |ons Both configurations
HE Ratio Hit Used
Nitrogen Rule Used
¢ Seore Prad (M) Pred. mjz Mz, mfz Diff. {mCa) Formidaz (W) Diff. {ppm) lio Scare 13
E] B5.TS 49718384 456.1785% 4361751 +[.85 C30HIT K O [MeH]« =173 BLT4 8a
1:MS{-) AT{0.027-0.087) 253e5
ooz
100.004
4351751
%J
30207413
4971789
616.23331
imery 2807 g3 76 mem
(7} SO ARG ) ¥ APIRTFUR TR BN TR . —————r T T .
100 200 i 400 00 600 L B0 %00 1000 1100 1200 1300 1400
[C30 27 N O6-H]- 1.00e6
4361765
100.004
%J
49717988
49E18275
0 -4 T T T T T T T T T T T T T
100 200 i 400 00 600 L) B0 %00 1000 1100 1200 1300 1400
e Page 1 of 1

HRMS : m/z [ M-H]. calcd for. CsoH27NOes:  496.17656, found: 496.17571.
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Formula Predictor Report Printed at 2020/12/15 21:34:56
Formula Predictor Result €31 H29 N 06
Mass S1015288
Error Margin 5 ppm
DigE Range Mot Used
Electran lons Both canfiguratians
HC Ratin Mot Used
_ Hitrogen Rule Hot Used
L Sone Prodd. (M) Pred. myz [ H Diff. ymDa) Formidae (M) lan IJH.IPFmI o Scone DaE
H pELr] S11.15545 510.19221 510.1528E QE5 C31 H2A N 08 [WeH]= 1214 7.5 o
1:MS[- BT.058 1.04e5
42113
100.00
%4
aqae 51015286
g /EIUET ISABTT 38310300 1119597
¢ 24121707 H W l l A GIZEMI0  GOGGGAM 7A4G2SB4 G266 900IOM7  936SM401
% VL AP | P PO O PR 0 AUAURY PO SO ot i A
10 10 00 30 M0 3% 40 40 S0 SS0 600 B0 70 TR BOO S0 M0 950
[C31 H29 N O-H]- 10066
5040221
10000
%4
51113553
51219843
000y . . . . . MM . . . . . S .
10 10 00 B0 M0 3% 40 40 S0 S50 600 B0 70 TR BOO S0 M0 950
- Page 1 of 1

HRMS of 3k

HRMS : m/z [ M-H]+ calcd for. C31H20NOs: 510.19221, found: 510.19286.
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E. Antioxidant Activities Research

DPPH Antioxidant Activity Assay

Stable and convenient free radical 2,2 - diphenyl-1 - picrylhydrazyl (DPPH) method
was used to determine the free radical scavenging activity of hesperetin and its deriva-
tives in this study. The experimental samples were diluted with ethanol into different
concentrations of sample solution, and then the accurate amount of 0.5 mL sample so-
lution and 2.5 mL 60 uM DPPH solution were dissolved in ethanol. The mixed solution
was oscillated vigorously in the dark for 1 hour, and the absorbance of the re-action
solution was measured by UV spectrophotometer at 517 nm. VC as positive con-trol in

this experiment. The expression formula of DPPH scavenging activity is as fol-lows:

DPPH scavenging activity (%) = (Ac-As)/Ac X 100 (1)

Where Ac is the absorbance of DPPH solution as the negative control, and As is the
absorbance of 0.5 mL sample in a 2.5 mL DPPH solution. All samples were analyzed
in triplicate, and the results are expressed as mean+standard deviation. The scavenging
activity was expressed as the 50% inhibitory concentration (ICso), which was the

sample concentration at which 50% of DPPH radicals were scavenged after incubation.

ABTS Antioxidant Activity Assay

S20



The free radical scavenging ability of hesperetin and its derivatives was evaluated by
stable and convenient ABTS method. The experimental samples were diluted with
ethanol in turn into different concentrations of sample solutions, and then accurate
amount and configured with 7 mM ABTS solution and 2.45 mM potassium persulfate
solution with deionized water to produce ABTS radicals at room temperature in dark
environment for 16 h. The absorbance of the accurate volume of ABTS solution diluted
with ethanol to 734 nm was 0.70+0.05. The diluted ABTS solution (2 mL) was mixed
with 100puL of the experimental sample, and the mixture was kept in dark at room
temperature for 6 min. The absorbance of the mixed solution was measured by UV
spectrophotometer at 734 nm. VC was used as the positive control in this experiment.

The expression formula of ABTS scavenging activity is as follows:
ABTS scavenging activity (%) = (Ac-As)/Ac X 100 (2)

where Ac is the absorbance of the ABTS solution as the control and As is the
absorbance of the ABTS solution after adding the sample. The ICso was calculated from
the graph of scavenging percentage against concentration using IBM SPSS Statistics

25.0. The results are expressed as mean+standard deviation of three experiments.

F. Anti-tumor activity assays

Study on the cytotoxicity of Hesperetin and Hesperetin Derivatives to MCF-7,
HeLa and HepG2 cell lines by the methyl thiazolyl tetrazolium (MTT) assays. First of
all, MCF-7 cell lines were seeded into a 96-well cell culture plate. The seed
concentration is about 1x10%*hole, then, the cell lines were cultured at 37 °C under 5%
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CO, for 24 h. After that, the concentration of Hesperetin and Hesperetin Derivatives (0,
0.01, 0.1, 1, 10, 50 uM) were added in these wells respectively. After incubated for
another 48 h at the same conditions, the MTT solutions (10 uL, 0.5 mg/mL) were added
to these wells. Then, cells were incubated for 4h. The medium was removed and 100
uL dimethyl sulfoxide was added to dissolve the formazan crystals. The ODs70 was
measured by an ELx800 microplate reader (Bio-Tek, Winooski, VT, USA) with
subtraction of background absorbance. The cytotoxicity of Hesperetin and Hesperetin
Derivatives were expressed as an ICso, defined as the concentration causing a 50%
reduction of cell growth compared with untreated cells. The cell viability was calculated
using following equation.
Cell inhibition ratio (%) = (Ac-As)/Ac X100 3)
Where Ac is the absorbance of control, and As is the absorbance of dyes. All
samples were analyzed in triplicate, and the results are expressed as mean+standard
deviation. The cytotoxicity of hesperetin and hesperetin derivatives (3a-3k) was
expressed as an ICso, defined as the concentration causing a 50% reduction of cell

growth compared with untreated cells.
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Figure S1. Cytotoxicity evaluation of hesperetin 2 and derivatives 3e, 3f, 3k and
Cisplatin on MCF-7 (a); HepG2 (b); HeLa (c). (The treatment time used in cytotoxicity
studies is 48 h)
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G. H and C NMR Spectra of Compounds

"H NMR and *C NMR of product (2)
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"H NMR and *C NMR of product (3a)
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"H NMR and *C NMR of product (3b)

-

OTL"ZT

3

1071
EILn
JED'T

gl
g
-
.0

7.3

W
3
T
° 33 .0 =3 B0

1.0 0.3 0.

5 1z.0 113

o 12

3

es

GE6'ET

SHGTh,
SOLZF

GG GG~
061 09—
FEGFO-

ETC L6~
Z5¥ 00T~
L89°F¥0T~
SOL OTT~.
GE8EIT
ELO°LTT~

896821
LBE°TET

8E0°8ET~
LTT Ok T~
FEZLFT
ZIL°09T~
86172917

00L°TLT

60F “F6T

170

S26



"H NMR and *C NMR of product (3¢)
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"H NMR and *C NMR of product (3d)
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"H NMR and *C NMR of product (3e)
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"H NMR and *C NMR of product (3f)
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"H NMR and *C NMR of product (3g)
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"H NMR and *C NMR of product (3h)
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[A4 4%

"H NMR and *C NMR of product (3i)
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"H NMR and *C NMR of product (3j)
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"H NMR and *C NMR of product (3k)
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