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Fig S 2 :Toxicity of compounds 1-21 at 25, 50, 100 M on the normal SH-SYS5Y cells.
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Fig S 3 :Assessment of apoptosis concentration induced by H,O, at different doses (100-900 M) for 24 h in SH-
SYSY cells.
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Fig S 17 The HRESIMS spectrum of compound 3.

Fig S 18 The '"H NMR spectrum (600 MHz, Methanol-d,) of compound 3.
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Fig S 20 The HSQC spectrum (600 MHz, Methanol-d,) of compound 3.
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17



w5

768
768"
&09

r&87
677

réré
5.81
579
|'4.50
|-4.l|0
H4.48
4.47
Fa39
438
4315
424
411
La22

L3.94
393
.68
-3.50
J—3.)‘0
4337
334
329
y32i
L2318
-3.15
1L:.|4
L34
-3.12
L2.70
2.69

2.68
12,66
2.66
L2.60
L2159
I‘}.!J
2154
1.82
H1.58
IL 112
.00

113

J

Carp. 4

‘11302
- 148.03
16016

|
0,06 ——

1.93

Fig S 23 The

—145.45
13305

~ 117 .60

1,123 ——

'"H NMR spectrum (600 MHz,

15 98
776
Jr7s.81
75.30
&4 DT

=

116,28
— 102 .40
Lra97
LrNT2
W

\

- 64.55
=519
- 45.23

(1000

-
|
F

15 Aogai sttiom
Date

15 Modifdcat 1om
Dxte

20 Spact Fupater
Freguencr

| 22 Spectxal 220152
wistn
| 22 Lowest 25480
TrogasaaT
25 Focleus EES
28 Acquized sr7ee
Size
2B Spectral =21
Size

Methanol-d,) of compound 4.

_-An7a

1100

'
b2 13

20

T . '
110 100 B
=2

1

Bruker HioSpin
e
root

pect

| C=a

15 Masifizat 1on S
=t

0 SpectTometer
Freguencr

waatn

22 Lomest

Tregoencr
| 5 Bt
| 2t demutres s1ze e
| %5 spectral stze

|55

Fig S 24 The 13C NMR spectrum (150 MHz, Methanol-d,) of compound 4.

18



|

| Ui Ld

=

AL

1|

|

' ]

L]

20 &5 &0

.5 .0 &5 60 S5 50 45 40 %5 30 Z3 20 13 10 05 LO
= im)

10
o
[1o
20
tan
tao
50
]
]
o 2
E
90
100
1310
120
Lo o pecrmenr (R0, 0.5
Precoency
L0 14 gpectral {8502 4, 50205}
Lo t
(o, 9 g
LD
e 48, 136}
Lize (odz, i)
S 5 Speatral @4z 82
fize

Fig S 25 The HMBC spectrum (600 MHz, Methanol-d,) of compound 4.

Compound Spectrum SmartFormula Report

Analysis Info

Analygie Mame DADatal20211208\52Y.26_17_1_2838.d

Acquisition Date  12/6/2021 4:43:39 PM

Method HPLC_MS_pos_without_column.m Operator Demo User
Sample Name SZY-25 Instrument compact B255754. 20225
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizar 1.8 Bar
Focus Mot active Set Capillary 4500 Set Dry Heater 0 C
‘Scan Begin 50 miz Set End Plate Offset -500 W Set Dry Gas £.0 Vmin
Scan End 1300 m'z Set Charging Valtage 2000 Set Divert Valve Wasta
Rt Cnnona nna Set APC| Haater o=C
Intens.
%10%
&
4
s
u T T
0.25 0.50 075 1.00 1.25 1.50 175 2.00 Time | min]
C25H3809, M+nNa, 5052408
Intens, C25H3808. M+nNa, 505.2408
7500 1+
2000 505.2408
1500
1000
500
0 : . : -
200 400 500 800 1000 1200 myjz

Fig S 26 The HRESIMS spectrum of compound 5.

19



maﬂhh‘ﬂ.‘hh".‘.‘.gsiﬂ,ﬂhh,ch‘.h ﬂasss.ﬂ
R T P (O e g LM o e e R
Lol el 0 ol o S N O T e B, e By A D )
culle il i A i
[a2se
5 Coament Ew-25
¢ rige fraker SicSpin Gas
5 omes mat
& site
200 spect
(o]
=0
15
Faoo
15 Acgulsitim  2T-11ESTGIES I
Date
i Modiricatiom IRi-ii-EOTOIESIG
|50 Date
¢ Specironster 80,30
Freqency
) Zimpeoizal  moimz
f 1 widty
i 1 = Lowest 3180
b Il Frganer
P S : " : ) S PO | SO L .
y i = o ey g g o g s
o s o T e L L o .
g g 3 888525 ~388 338388321 Magure W
- - - Lo - - - T MM D N MM Eize
T T T T : - T T T T T - : e i 9
H ~o &% &0 5% 5.0 w5 ! is s0 25 20 L 10 05 DO 05 EEE
£1 (o) - |

Fig S 27 The '"H NMR spectrum (600 MHz, Methanol-d,) of compound 5.

3 3 ESR &3 " Mo MM NN §222 2233 Liaoo Farmatea i
- - s om o = el o Bl et Sl z "
-~ 0 momom oM e W8 mihe 8o d49z¢s g @ sada L DataiFile
= - —== == - R g q o A oe = ez
| I NN et Ny e b A T v I T F1300
1 Title
1200 3 Comes:
o Wi Treker Tadaa W
Fisoo § Owuar oot
§ ite
e * Zpstmmster spect
300
[S00
T00
=
P
2.0000
) ] Fsoo
10,0000
|
; i o0 .78
| '
' | Fa0
| ; , i = Mosartcaticn
1
0 etz
20 Spectrameter 15052
Frogaeacy
100 gpeotral AmEulE
wistn
| | 1 o =e006.0
15
o 31768
T T T T T T T T T y T T T T T T T =
180 L7 180 180 140 130 120 uo 100 %0 0 T &0 50 40 30 o w o
£l ()

Fig S 28 The 13C NMR spectrum (150 MHz, Methanol-d,) of compound 5.

20



L HMH

il

i HV |

Ll JJ__.!

L

SENR |

o

5.5

5.0

4.5

T
40 a5

2 (mpm)

T T
30 25

1.5 1.0 05

T T
a0 45 -1.0

40

Fatamater

|+ oata rite
ezt

wistn
doga cition
Time

1 (i

| 12 doget saton
Date
Noairicatiom
Date

|20 Zpectrometer
| rrememcy

| 2: Spect rat

| Wiata

| 2 Lowsst
| Erecmemer

| 24 Ao rad

Parasta

®
i

=
o

H

i

i

Site

Spectroneer
axtmor

Scivest

W@ TimpEmataEE

14 Pris
Eequeace

12 Biperimen:

13 Beaber of
Toamp

th Meceirer
Gan

16 Relamat ton
Delay

1L (pnit

= Medafication
e

20 Spactrapmar
Fregqumey

1 Szectral
watn

2 Lewect
Fragqumey

25 Mictens

it degaited
Eize

18 mpectral
zize

Fig S 30 The HMBC spectrum (600 MHz, Methanol-d4) of compound 5.

21

Valme {£2, £i}

$E/ T TR
BEE ST 4
Hity

=

SIT=28

Bl

Gruker 5i0Spin Carl
oot

spect

M0
;Lo
migoet psispl T

18000

0.0000
o170k

241 1-2ITOS:

A1 TN 062CS
{eon.z0, 150.53)

(E005. 6, 31645.6)

{-z5i 5 -zs0.0)

Vaka (5, 00
B/ ES o/ I8
WME/ o &
sar
SIT-35
srraE
BT $i5is Tk
oot

spect

102000
o sio2

oot b TR H

(506, 20, 150.93
(50056, S1545.5)
[CEiE 5 )

(8, )
(aods, 153

{ands, 513}




‘_ e |Ji) | Y 1 T B

-

Parameter
| A EataTisE
Mame

Tatie
Lammeat

|4 oragm

Fams
4 TESHVET Faa
F Trlmatics
BDelay
Palse Width

| 47 dequisitdon

| Time

| 8 dsgmisatden

| e

i 10 MoAife satdom
mate

| 20 Spectzomater

| Fragmsey

| 2t Spmstral
wats

| & Lamst

| Fragmsey

| 25 Baciems

| 2 deamiras Seoe

| 25 Spmrtral Sim

=

10_0000

& d7ed
WEU-ETT
45287
202204=0eT 18

Fig S 31 The NOESY spectrum (600 MHz, Methanol-d4) of compound 5.

MilliDegree

20

30

40

300
Wavelength (nm)

wo |

Fig S 32 The CD spectrum (MeOH) of compound 5'.

22



Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  12/6/2021 4:46:41 PM
Analysizs Name  MANEAA2112060S7Y-26_18_1_2A38 d

Method HPLC_MS_pos_without_column.m Operator  Demo User

Sample Name S7ZY-26 Instrument  compact B255754 20225
Comment

Acquisition Parameter

Source Typa ESI lan Polarity Positive Set Nebulizer 1.8 Bar
Focus Mot achwe Seat Lapillary 4500 V Set Ly Healar 270
Scan Begin 50 miz Set End Plate Offset -500 W Set Dry Gas 8.0 Vmin
Scan End 1300 miz Set Charging Voltage 2000 vV Set Divert \Valve Waste
Set Corona OnA Set APCI Haater 0*C
Intens.
%108
-]
4
2
D T T
0.25 0.50 0.75 1.00 1.28 1.50 1.7 2.00 Time [min]

C23H 3803, M+nNa, 303.2408
Intens, § C25H3808, M+nNa, 5052408

7500
2000
1500
10003
500
D:

1=
5052408

200 400 500 800 1000 1200 mfz
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Fig S 57 The 13C NMR spectrum (150 MHz, Methanol-dy) of compound 11.
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Fig S 64 The 'H NMR spectrum (600 MHz, DMSO-ds) of compound 16.
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Fig S 68 The 'H NMR spectrum (600 MHz, DMSO-ds) of compound 18.
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Fig S 73 The

13C NMR spectrum (150 MHz, DMSO-ds) of compound 21.
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Table S 1 'H (600 MHz) and '3C (150 MHz) data of compounds 1 and 2 (Methanol-d,).

1 2
No.
5].[, mult, J (HZ) 5(; 51-[, mult, J (HZ) 5C
1 173.1 173.1
2.76 (1H, dd, J = 18.0, 1.2 Hz) 2.74 (1H, dd, J = 18.0, 1.8 Hz)
2 36.7 36.6
2.71 (1H, dd, J=18.0, 4.8 Hz) 2.69 (1H, dd, J=18.0, 4.8 Hz)
3 4.26 (1H, m) 732 4.18 (1H, m) 73.1
2.29 (1H, 1H, m) 2.18 (1H, m)
4 36.8 36.7
1.68 (1H, ddd, J = 14.1, 11.4, 2.6 Hz) 1.60 (1H, ddd, J = 14.2, 11.4, 2.8 Hz)
5 4.81 (1H, m) 74.8 4.78 (1H, m) 74.8
6 1.31 (3H, d, J= 6.4 Hz) 21.6 125 (3H, d, J = 6.4 Hz) 21.6
Glc Glc Gle Glc
Iy 441 (1H,d,J="7.8 Hz) 104.3 4.35(1H,d,J=7.8 Hz) 104.3
2! 3.20 (1H, dd, J=9.0, 8.0 Hz) 74.9 3.17 (1H, dd, J=9.2, 7.8 Hz) 74.9
3 3.39 (1H, t,J= 9.0 Hz) 77.8 3.36 (1H, t,J=9.1 Hz) 77.8
4 3.33 (1H, m) 71.7 3.27 (1H, d,J=9.6 Hz) 71.7
5 3.55 (1H, m) 75.5 3.49 (1H, m) 75.4
432 (1H, dd, J=11.9, 6.4 Hz) 421 (1H, dd, J=11.9, 6.6 Hz)
6 64.5 64.4
4.53 (1H,dd, J=11.9, 2.1 Hz) 4.54 (1H, dd, J=11.9,2.1 Hz)
1" 168.9 167.9
2" 6.35(1H, d,J=15.9 Hz) 114.9 5.79 (1H, d, J=12.8 Hz) 116.3
3" 7.64 (1H, d, J=15.9 Hz) 146.9 6.89 (1H, d, J=12.8 Hz) 145.3
4" 127.0 127.6
5", 9" 7.46 (2H, d, J= 8.6 Hz) 1312 x2 7.65 (2H, d, J=9.0 Hz) 133.8 x2
6", 8" 6.81 2H, d, /J=8.6 Hz) 1169 x 2 6.77 (2H, d, J=9.0 Hz) 1159 x2
7" 161.4 160.2
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Table S 2 'H (600 MHz) and '3C (150 MHz) data of compounds 3 and 4 (Methanol-d,).

3 4
No.
oy, mult, J (Hz) oc Jy, mult, J (Hz) Joc
1 173.7 173.7
2.70 (1H, dd, J=15.8, 6.9 Hz) 2.68 (1H, m)
2 40.8 40.8
2.59 (1H, dd, J=15.8, 5.8 Hz) 2.58 (1H, dd, J=15.8, 5.7 Hz)
3 4.23 (1H, m) 75.7 4.18 (1H, m) 75.8
1.84 (1H, m) 1.82 (1H, m)
4 452 452
1.57 (1H, ddd, J = 14.0, 5.8, 4.7 Hz) 1.55 (1H, ddd, J=14.1, 5.8, 4.7 Hz)
5 3.96 (1H, m) 66.0 3.94 (1H, m) 66.0
6 1.14 3H, d, /= 6.2 Hz) 224 1.12 (3H,d,J=6.2 Hz) 23.3
1-
3.67 (3H, s) 52.2 3.68 (3H, s) 52.2
OCH;
Glc Glc Glc Glc
I 4.42 (1H, d, J=7.8 Hz) 103.6 4.38 (1H, d, J=7.8 Hz) 103.7
2! 3.16 (1H, dd, J=9.1, 7.8 Hz) 75.0 3.14 (1H, dd,J=9.2, 7.8 Hz) 75.0
3 3.38 (1H,t,J=9.0 Hz) 77.8 3.36 (1H, m) 77.8
4’ 3.34 (1H, m) 71.8 3.27 (1H, m) 71.7
5 3.55 (1H, m) 75.4 3.50 (1H, ddd, J=9.6, 6.3, 2.1 Hz) 75.3
4.30 (1H, dd, J=11.9, 6.4 Hz) 4.23 (1H,dd, J=11.9, 6.4 Hz)
6 64.7 64.5
4.52 (1H,dd,J=11.9, 2.1 Hz) 4.48 (1H,dd, J=11.9, 2.1 Hz)
1" 169.1 168.0
2" 6.36 (1H, d, J=16.0 Hz) 115.0 5.80 (1H, d, J=12.8 Hz) 116.3
3" 7.65 (1H, d, J=16.0 Hz) 146.8 6.88 (1H, d, J=12.8 Hz) 1454
4" 127.1 127.6
131.2 x
5", 9" 7.47 2H, d, J= 8.6 Hz) 7.67 (2H, d, J=8.6 Hz) 133.8 x2
2
116.8 x
6", 8" 6.91 (2H, d, /= 8.6 Hz) 6.76 (2H, d, J= 8.6 Hz) 115.9 x 2
2
7" 161.4 160.2
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i)

Table S 3. Experimental [a] data of aglycone of compounds 3 and 4 at 20 °C with 589 nm laser (methanol as the
1)
solvent) and the calculated [a] of their aglycone in four absolute configurations.
Comp. structure calculated [0] experimental [0l]
HO :_OH
3"a (3R5R) OCHgs -27.72718

HO OH

3"b (3R5S) OCHjs -1.90662

HO, ~__OH
3’ ¢ (3S5R) OCH; 410722
o)
HO,, OH
3'd (355S) @Hs 28.43639
o)
3 6.6
4 7.0
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Table S 4 'H (600 MHz) and '3C (150 MHz) data of compounds 5 and 6 (Methanol-d,).

5 6
No.
oy, mult, J (Hz) Jc oy, mult, J (Hz) Jc
1 176.4 176.5
2 130.5 130.3
3 7.22 (1H,t,J=1.8 Hz) 151.7 7.26 (1H, t,J=1.8 Hz) 151.9
4 5.36 (1H, dt, J=9.6, 1.8 Hz) 85.8 5.35(1H, dt, J=9.0, 1.8 Hz) 86.1
5 2.98 (1H,t,J=9.6 Hz) 45.7 3.15 (1H, dd, J=9.6, 9.0 Hz) 44.6
6 5.76 (1H, dd, J = 9.6, 1.8 Hz) 124.4 5.77 (1H, dd, J = 9.6, 1.8 Hz) 124.9
7 139.0 138.3
8 3.96 (2H, s) 68.3 3.95 (2H, s) 68.4
9 1.68 (3H, s) 14.5 1.70 (3H, s) 14.4
10 1.86 (3H,t,J=1.8 Hz) 10.5 1.86 (3H,t,J=1.8 Hz) 10.4
Iy 137.2 137.1
2! 129.0 129.6
2.05 (1H, dd, J=16.8, 9.6 Hz) 2.24 (1H, dd, J=16.8, 8.4 Hz)
3’ 41.1 42.5
2.47 (1H, ddd, J = 16.8, 5.4, 1.8 Hz) 2.36 (1H, ddd, J = 16.8, 5.4, 1.2 Hz)
4 4.11 (1H, m) 72.6 3.97 (1H, m) 73.7
1.46 (1H, t, J = 12.0 Hz) 1.54 (1H, t, J = 12.0 Hz)
5! 47.5 45.8
1.83 (1H, dt, J=12.0, 3.0 Hz) 1.83 (1H, dt, J=12.0, 2.4 Hz)
6’ 39.5 39.2
7 1.85 (3H, s) 22.1 1.87 (3H, s) 22.7
g 0.98 (3H, s) 28.6 0.92 (3H, s) 28.8
9 0.93 3H, s) 29.6 1.01 (3H, s) 30.7
Gle
1" 444 (1H,d,J="7.8 Hz) 102.4 4.37 (1H,d, J="7.8 Hz) 102.8
2 3.16 (1H, dd, J= 9.0, 7.8 Hz) 75.1 3.16 (1H, m) 75.2
3" 3.37 (1H, m) 78.1 3.35(1H, m) 78.1
4" 3.28 (1H, m) 71.6 3.28 (1H, m) 71.7
5" 3.29 (1H, m) 77.9 3.27 (1H, m) 77.9
3.67 (1H, dd, J=12.0, 2.4 Hz) 3.66 (1H, dd, J=12.0, 2.4 Hz)
6" 62.7 62.8

3.88 (1H, dd, J=12.0, 1.8 Hz)

3.86 (1H, dd, J=12.0, 1.8 Hz)
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Table S 5 'H (600 MHz) and '3C (150 MHz) data of compound 7 (DMSO-dy).

No. oy, mult, J (Hz) oc
1 7.46 (1H, s) 102.5
2 143.5
3 139.2
4 133.0
4a 143.9
Sa 156.7
6 6.97 (1H, d, J=2.0 Hz) 98.3
7 156.9
8 6.77 (1H, dd, J=8.4, 2.0 Hz) 115.0
9 7.65 (1H, d, J= 8.4 Hz) 120.3
9a 116.0
9b 111.5
4-OCH; 3.99 (3H, s) 60.4
Gle Gle
Iy 4.69 (1H, d, J=17.6 Hz) 103.8
2 3.18 (1H, dd, /=9.0, 7.6 Hz) 73.5
3 3.36-3.29 (overlapped in DMSO-ds) 77.4
4 3.36-3.29 (overlapped in DMSO-d) 69.9
5 3.36-3.29 (overlapped in DMSO-dy) 76.0

3.51 (1H, dd, J= 11.6, 6.2 Hz)
6' 60.8
3.77 (1H, dd, J = 11.6, 1.5 Hz)
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Table S 6 'H (600 MHz) and '3C (150 MHz) data of compound 8 (Methanol-d,)

No. on, mult, J (Hz) oc
1 131.2
2 7.08 (1H, d,J=1.8 Hz) 112.7
3 146.6
4 136.6
5 149.2
6 6.94 (1H,d,J=1.8 Hz) 109.7
Iy 129.6
2! 155.2
3’ 6.86 (1H, dd, /= 8.0, 1.4 Hz) 117.0
4 7.10 (1H, td, /= 7.9, 1.6 Hz) 129.1
5' 6.89 (1H, td, /= 8.0, 1.4 Hz) 121.0
6’ 7.26 (1H, dd, J=17.9, 1.6 Hz) 131.5

5-OCH; 3.87 (3H, s) 56.8
Gle Gle
1" 4.86 (1H, d, J=7.7 Hz) 104.2

2" 3.38 (1H, m) 74.9
3" 3.55 (1H, m) 78.2
4! 3.44 (1H, m) 71.2
5" 3.47 (1H, m) 77.6

3.72 (1H, dd, J=12.0, 5.1 Hz)
6" 62.3

3.86 (1H, dd, J=12.0, 2.4 Hz)
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Table S 7 'H (600 MHz) and '3C (150 MHz) data of compound 9 (Methanol-d,).

No. oy, mult, J (Hz) oc
522 (1H,dd, /=174, 1.5 Hz)
1 111.9
4.99 (1H, dd, J=10.8, 1.5 Hz)

2 6.00 (1H, dd, J=17.4, 10.8 Hz) 145.4
3 84.6
1.89 (1H, m)

4 38.6
1.81 (1H, m)

2.01 (1H, m)

5 28.0
1.85 (1H, m)

6 4.08 (1H,t,J=7.2 Hz) 85.1
7 80.1
8 1.27 (3H, s) 23.7
9 1.23 (3H, s) 22.7
10 1.30 (3H, s) 259
7-Glc
1’ 4.57 (1H, d, J=7.8 Hz) 98.4
2! 3.14 (1H, dd,J=9.2, 7.8 Hz) 75.3
3’ 3.37 (1H, t,J=9.1 Hz) 78.0
4’ 3.27 (1H, dd, J=9.6, 9.1 Hz) 72.0
5 3.42 (1H, ddd, J=9.5, 6.0, 2.4 Hz) 76.4
3.99 (1H, dd, J=11.0, 6.0 Hz)

6’ 68.2
3.56 (1H,dd,J=11.4,2.4 Hz)
6'-Ara
1" 494 (1H, d, J=1.2 Hz) 109.9
2" 3,97 (1H, dd, J=3.3, 1.5 Hz) 83.2
3" 3.82 (1H, dd,J=5.9,3.2 Hz) 79.0
4" 3.96 (1H, dd, /= 5.6, 3.4 Hz) 85.9
3.74 (1H, dd,J=11.9, 3.3 Hz)

5" 63.1

3.64 (1H, dd, J= 11.9, 5.3 Hz)
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Table S 8 'H (600 MHz) and 3C-NMR (150 MHz) data of compounds 10 and 11.

10 (DMSO-d)

11 (Methanol-d,)

e oy, mult, J (Hz) Jc oy, mult, J (Hz) oc
2 156.5 158.3
3 1333 1342
4 176.9 178.9
5 161.1 162.8
6 6.11 (1H, s) 99.4 6.13 (1H, d, /= 2.0 Hz) 98.5
7 165.2 170.1
8 6.30 (1H, s) 93.9 6.30 (1H, d, /= 2.0 Hz) 95.0
9 156.1 157.9
10 102.9 105.0
1 121.8 123.1
2 7.51 (1H, d,J=2.1 Hz) 115.2 7.67 (1H, d, J=2.1 Hz) 117.0
3 145.0 145.8
4 149.0 149.5
5! 6.79 (1H, d, J=8.5 Hz) 115.7 6.87 (1H, d, /= 8.5 Hz) 115.9
6’ 7.64 (1H, dd, J=8.5,2.1 Hz) 120.7 7.56 (1H, dd, J=8.5,2.1 Hz) 122.8

3-0-Gal

1" 5.28 (1H, d, J=17.7 Hz) 102.4 5.64 (1H, d, /= 7.7 Hz) 101.0
2" 71.1 3.95(1H, dd,J=9.5,7.9 Hz) 77.3
3" 73.1 3.71 (1H, dd, J=9.6, 3.5 Hz) 75.5
4" 68.0 3.80 (1H, m) 70.7
5" 73.5 3.65 (1H, t,J = 6.4 Hz) 75.1
6" 65.1 3.75 (1H, dd, J=10.2, 6.1 Hz) 66.7

3.47 (1H, dd, J=10.2, 6.6 Hz)
2""-0-Rha
1 521 (1H,d,J=1.1 Hz) 102.4
2 3.99 (1H, dd, J=3.3, 1.6 Hz) 72.2
3 3.80 (1H, m) 72.1
4 3.34 (1H,t,J=10.3 Hz) 73.9
5 4.06 (1H, dd, J=9.7, 6.2 Hz) 69.7
6 0.97 3H, d,J=6.2 Hz) 17.2
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6"-O-Rha

442 (1H, d, J=0.7 Hz)

1.07 3H, d, J= 6.2 Hz)

4.42 (1H, d,J=0.7 Hz)

100.0

70.4

70.6

71.9

68.3

17.9

100.0

4.55(1H, d, J= 1.4 Hz)
3.58 (1H, dd, J=3.4, 1.6 Hz)
3.51 (1H, dd, J=9.5, 3.5 Hz)
3.28 (1H, t,J=9.5 Hz)
3.54 (1H, dd, J=6.2, 3.3 Hz)

1.19 3H, d, J= 6.2 Hz)

101.7

71.9

72.1

73.7

69.5

17.8
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Table S 9 3C-NMR (150 MHz) data of compounds 12-15 (DMSO-dj)

No. 12 13 14 15
2 156.4 156.4 156.2 156.2
3 133.4 133.2 133.2 133.2
4 177.2 177.3 177.4 177.4
5 161.2 161.2 161.2 161.2
6 99.1 99.0 99.0 98.9
7 164.1 165.4 164.7 164.8
8 93.7 93.7 93.8 93.8
9 156.0 156.0 156.5 156.5
10 103.3 103.5 103.5 103.8
1 120.9 121.6 120.9 120.9
2 115.2 115.2 131.0 130.9
3 144.9 144.9 115.1 115.1
4 148.9 148.7 160.4 160.0
5! 115.8 116.1 115.1 115.1
6 122.0 121.1 131.0 130.9

3-0-Gal 3-0-Gle 3-0-Gal 3-0-Gle

1" 102.0 101.0 101.8 100.9
2" 71.2 74.1 71.2 74.2
3" 73.2 77.6 73.1 71.5
4" 67.9 69.9 67.9 70.0
5" 75.8 76.5 75.8 76.5
6" 60.1 61.0 60.2 61.0
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Table S 10 3C-NMR (150 MHz) data of compounds 16-21 (DMSO-d)

No. 16 17 18 19 20 21
2 164.0 163.9 163.6 164.0 163.7 164.0
3 102.6 102.4 103.1 102.4 102.6 102.4
4 182.0 182.1 182.1 182.0 182.1 182.1
5 161.2 161.2 161.1 161.2 161.2 161.3
6 98.2 98.2 109.5 97.9 98.2 98.4
7 162.8 162.9 163.6 162.5 162.8 162.7
8 103.7 104.7 93.2 102.4 104.0 104.5
9 156.0 156.0 156.9 156.5 156.0 155.9
10 103.8 104.0 103.1 103.8 104.2 104.1
I 121.7 121.6 121.6 121.6 121.6 121.6
2,6 129.0 x 2 129.0 x2 128.8 x2 129.0 x2 128.7 %2 129.0 x2
35 1159 %2 1159 %2 116.5%x2 1159 %2 1159 %2 1159 %2
4 160.6 160.4 161.7 160.8 160.6 160.7
8-Glc 8-Glc 6-Glc 8-Glc 8-Glc 8-Glc
1" 73.5 73.4 73.7 70.9 73.7 71.7
2" 68.5 70.9 70.3 72.5 70.7 75.1
3" 79.8 78.7 79.5 75.7 78.2 79.9
4" 68.1 70.6 70.6 70.5 70.3 70.7
5" 81.5 81.9 82.0 80.0 78.3 81.8
6" 60.6 61.3 61.9 61.0 64.1 61.2
3"-0-COCH3; 2'"-0-COCH; 6'"-O-COCH; 2""-0-Rha
| 169.9 169.2 170.4 100.3
2" 21.2 20.5 20.6 70.3
3 71.5
4'" 70.5
5 68.3
6" 17.2
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Table S 11 Antioxidant activity of separation fractions of the leaves of Crataegus pinnatifida Bge.in vitro

ICs0(mg/ml) 1C50(mg/ml)
Fraction No.
DPPH- ABTS-+ DPPH- ABTS+
Fr.1 30.9%0.94 5.80%0.03 Fr3.5 >80 29.2%+0.81
Fr.2 524%1.14 22.2+0.44 Fr.5.1 >80 >80
Fr.3 49.1+1.20 13.3%0.21 Fr.5.2 19.9%+1.25 11.1+£0.42
Fr.4 >80 27.6%0.80 Fr.5.3 13.1%£0.87 13.6+0.46
Fr.5 21.1%1.07 4.9%+0.09 Fr.5.4 51.8%=1.53 26.4%+0.73
Fr.6 >80 65.7%x1.12 VC 33.7%1.41 6.4%+0.13
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Table S 12 Antioxidant activity of compounds 1-21 in vitro

ICso(uM) ICso(uM)
No. No.
DPPH- ABTS -+ DPPH- ABTS -+
1 >200 63.1£0.01 12 125.2+0.64 13.0£0.86
2 >200 >200 13 >200 28.6+1.04
3 >200 69.1%0.99 14 >200 143.7+1.12
4 >200 >200 15 >200 155.5+0.86
5 >200 >200 16 >200 >200
6 >200 >200 17 >200 164.2%1.30
7 149.3+0.65 16.5+1.42 18 >200 38.2+1.07
8 54.9+0.95 11.0%0.03 19 >200 >200
9 >200 165.5+1.44 20 >200 >200
10 83.9+0.60 3.440.28 21 >200 118.3+0.96
11 >200 59.5+0.75 vC 157.5+0.90 17.1£1.05
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Table S 13 The protective effect of flavonoids 1-21 on SH-SY5Y cells at 25, 50, 100 M.

concentration (¢M)

concentration (#M)

No. 25 50 100 300 No. 25 50 100 300
1 48.2 47.7 53.0 13 53.7 67.0 81.9
2 37.7 40.6 374 VE 75.1
3 48.2 46.6 40.1 14 57.5 76.1 76.1
4 48.0 47.0 40.6 15 65.5 68.7 70.6
VE 55.1 VE 71.5
5 493 50.9 57.0 16 48.2 544 75.4
6 49.6 50.8 46.6 17 493 68.9 70.6
7 535 453 52.2 VE 76.6
8 46.4 52.5 43.1 18 59.0 73.3 86.7
9 56.6 62.0 58.5 19 66.4 68.2 83.2
VE 723 VE 58.7
10 733 71.5 78.1 20 50.2 55.5 64.7
11 66.0 21 42.1 50.4 56.5
VE 72.9 VE 59.0
12 61.5 72.7 79.3
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Table S 14 The protective effect of flavonoids 10, 12-21 on alcoholic hepatocyte injury at 25, 50, 100 uM.

concentration (uM)

concentration (uM)

25 50 100 25 50 100
10 59.9 61.5 46.3 17 58.8 71.7 58.6
12 59.8 59.9 453 18 62.4 72.5 59.3
13 71.8 81.7 73.5 19 56.4 73.1 58.9
14 65.1 67.0 71.6 20 64.8 78.0 74.3
15 62.1 73.4 67.4 21 66.6 62.0 65.6
16 66.0 78.0 69.0 3’g 85.2 99.8 92.3
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