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General Experimental procedure

MPA 100 (Stanford research systems, Sunnyvale, CA, USA) was used to measure melting points in open capillary tubes. JEOL (JEOL, Tokyo,
Japan) 500 MHz was used for obtaining NMR spectra. HR-Mass spectra were obtained by a Q-TOF micro mass spectrometer (Waters,
Milford, Massachusetts, USA). TLC analyses were performed on Silica gel 60 Fas4 (Merck, Kenilworth, MA, USA) and RP-18 Fasss (Merck)
plates. Compounds were visualized by dipping plates into 20% (v/v) HoSO4 reagent (Samchun) and then heated at 110°C for 5-10 min. Agilent
Cary 630 FTIR (Agilent Technologies, Santa Clara, CA, USA) was applied to obtain IR spectrum. Sephadex LH-20 (Amersham Pharmacia Biotech,
Buckinghamshire, United Kingdom), Silica gel (Merck 60A, 230-400 mesh ASTM), Diaion HP-20 (Mitsubishi, Tokyo, Japan), and reversed-phase
silica gel (YMC Co., ODS-A 12 nm S-150 um) were used for column chromatography. Pre-packed cartridges with Redi Sep-Silica (12 g, 24 g, 40
g, Teledyne Isco) and Redi Sep-C18 (13 g, 26 g, 43 g, 130 g, Teledyne Isco) were used for flash chromatography. Flash chromatography was
performed using the flash purification system (Combi Flash Rf, Teledyne Isco). HPLC was performed using Waters purification system (1525
pump, PDA 1996 detector) with Gemini NX-C18 110A column (250 x 21.2mm i.d. 5 um, Phenomenex, Torrance, CA, USA). Before

chromatographic separations, all solvents used for this study were distilled.
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Figure S1. HR-ESI-MS Full-spectrum (A) and zoom-spectrum (B) of compound 1



16'¢C

,G6°0
\NN_\ 3

69€
€0'e

vlLL

gc'h

S0'€

gl

00'¢

€60

€8°0
860 —
96— __

1oL
29l

96°0

00’

169'}
— Nm@m L
NppsL
zLe
zze
Sh'e
e
g€
Jlevs¢e
AA 19G°€
o€

A%
€g'e
AR
pg'e
g8’
¢8'e
ég'e
bSy
bSp
255
85
85
265
65
2L
LLY
/506
167
LE6
z6'p
20°S
€0'g
160°G
L0L'S
€L'g
pL'g
AL
AL
09'G
29'
/819
Z6%°9
6+°9

42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 038

48 46 44

66 64 62 60 58 56 54 52 50

6.8

Figure S2. 'H NMR spectrum of compound 1 (800 MHz, pyridine-ds)
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Figure S3. 1°C NMR spectrum of compound 1 (200 MHz, pyridine-ds)
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Figure S8. HR-ESI-MS spectrum of compound 2



[—

1.0

1.5

2.0

25

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

1 (ppm)

Figure S9. 'H NMR spectrum of compound 2 (500 MHz, pyridine-ds)
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Figure S10. °C NMR spectrum of compound 2 (125 MHz, pyridine-ds)
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428.50-429.50, L-rhamnose: fr 18.31 min), B: Full MS spectrum of derivatized rhamnose and hydrolyzed samples.
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Figure S23. Full MS spectrum of derivatized apiose and hydrolyzed samples.
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Figure S24. Full MS spectrum of derivatized arabinose and hydrolyzed samples.



D-Xly

10_D_XIly#3185RT: 12.22AV: 1 NL: 2.89E6
T: ITMS - ¢ ESI Full ms [110.00-2000.00] lIT (ms): 0.96

AstersaponinK (2)

AK_20240111031115#3097 RT: 12.22 AV: 1 NL: 2.35E5
T: ITMS - ¢ ESIFull ms [110.00-2000.00] IIT (ms): 5.88

100+ 415.03 100 415.02
90 90
80| 80
s 7] s 7
[ =1 =
5 604 S 60
= - c -
3 504 3 504
< 2
2 1 2 1
£ 40 g 40
R 2 .
80 383.11 904
1 249.10 ] 383.10
20 416.03 20 216.96 1Vt a16.07
1112.96 L S 1 24914 348.99
249, i 1483.01
"] 20120 \269 07 482.94 529.02 19711276 l 450 941 1550.72
I 365.18 | - I o I (1 316.91 L l :
0 t T T + T 1 0 T T T T 1
100 200 300 400 500 600 100 200 300 400 500 600
m/z m/z
Astersaponinl] (1 ’
P (1) AstersaponinL (3)
AJ#3069RT: 12.12AV: 1 NL: 2.29E5 AL #3089 RT: 12.24AV: 1 NL: 1.63E5
T: ITMS - ¢ ESI Full ms [110.00-2000.00] 11T (ms): 6.35 T: ITMS - ¢ ESI Full ms [110.00-2000.00] 11T (ms): 6.99
A0 415.01 tiin 415.10
90 90
80 80+
o 707 o 707
e 1 i J
8 601 § 604
5 1 5 1
2 50 2 50
§ 404 % 404
(] A [ A
© 304 © 304
1 383.04| 1 383.06
] 416.09 ] 217.08 416.09
20111285 21705 528.98 20714 1 293
7249.11 368.81 482.89 [249.04 483.04
10 10
B 891 118101 16891 429.02
1 I 317.03 P l [ 55087 1] [“ 26905 317.01 , 2277
6 i LGN T T : & U N N
100 200 300 400 500 600 100 400 500 600
m/z m/z

Figure S25. Full MS spectrum of derivatized xylose and hydrolyzed samples.



Leaves of A. koraiensis (5.0 kg)

95%EtOH (x 10)
3 hours, 70 °C

Total extract (500.0 g)
‘ DIAION HP-20 (Acetone:W= 0:10~ 10:0)

C1 C11 C28

Sephadex LH-20 (Acetone:W = 5:5)
[ I
C11-1 C11-7

Silica gel CC (MC:MeOH:W = 10:0:0~ 0:9:1)

C11-1-1 C11-1-2 C11-1-3
Preparative HPLC Sephadex LH-20
(ACN: W =4:6~6:4) (Acetone:W =5:5)

1 2
(32.0 mg) (40.6 mg)
3 5
(6.8 mg) (10.8 mg)

4
(99.6 mg)

6
(15.1 mg)

Scheme S1. Isolation scheme of compounds 1-6 from the 95% EtOH extract of A. koraiensis

leaves



Table S1. 'H and *C NMR spectroscopic data of compound 4 (6 in ppm, pyridine-ds, 500 and 125 MHz)

Position” 1 Multi ([;igrzyliz;l . Position” Su Multi (anlql g}?zr) Sc
: 126 brm/2.30 brm 44.2 I 5.19d (1.5 105.4
5 477brm 70.7 X 4.05 br m 742
3 432brm 82.6 3 4.08 br m 87.5
A — 427 4 4.12brm 69.3
s 1.71 brm 475 5 3.84brm 77.7
¢ 1.78 brm/1.83 brm 17.8 6 428brm/4.42brm 62.0
. 1.55br m/1.74 br m 33.1 1" 523d(7.5) 106.2
) — 40.0 2 4.02brm 75.1
0 1.80 br m 47.4 3" 4.16 br m 78.1
0 — 36.8 4" 4.18brm 70.7
. 1.80 br m /2.05 br m 23.8 5" 370 brm /4.32 br m 67.2
0 5.62brs 123.9 1 6.56 br s 93.1
3 — 144.2 2 453brm 75.2
4 — 42.0 3" 4.60 br m 69.4
s 1.74 br m/2.22-2.43 brm 35.9 4 443brm 65.3
6 5.26 br s 73.9 5" 3.92 brm/4.47 brm 62.2
0 — 49.4 1 570brs 100.8
8 3.60 br m 41.1 2 477 brm 71.5
0 1.34 br m/2.76 br m 46.8 3m 4.54brm 73.9
20 — 30.8 4 452brm 83.6
. 1.29 br m /2.22-2.43 br m 35.8 5m 4.40 br m 68.6
- 2.14brm/2.26 brm 32.0 6" 1.74 d (6.0) 18.4
by 430brd(10.5)/3.67brd (10.5) 648 1 539d(7.5) 104.4
o 1355 14.9 2 3.92 75.9
’s 1.61's 17.2 3 4.19 82.2
. 1.19s 17.5 4 4.08 68.8
. 178 s 27.1 5 3.50 br m / 4.04 br m 67.0
- — 175.8 P 6.27brs 102.4
0.99 s 33.1 2 478 brm 72.3

29




30

1.15s

24.6

3 nmm

4"””

5 nmm

6"[”/

1 e

2”/"[ ’

3 ne

4”/"[ ’

5 ne

4.58 br m
4.30 br m
4.95 br m
1.64 d (6.5)
5.05d (7.0)
3.94brm
3.96 br m
4.04 br m

3.50 brm/4.04 br m

72.4

72.8

69.1

18.5

105.9

74.2

77.8

69.6

66.7




Table S2. 'H and *C NMR spectroscopic data of compound 5 (6 in ppm, pyridine-ds, 500 and 125 MHz)

Position® Aglycon Position” Sugar
oy Multi (J in Hz) oc oy Multi (J in Hz) oc

1 1.26/2.29 442 Iy 5.16d (8.0) 105.5
> 4.82 70.5 2! 4.04 754
3 4.32 83.1 3 4.20 78.5
4 — 42.7 4’ 4.20 714
5 1.70 47.8 5 3.90 78.2
6 1.78/1.82 18.1 6’ 4.3274.46 62.5
7 1.54/1.73 332 1" 6.51 93.3
8 — 40.5 2" 4.53 75.3
9 1.80 47.6 3" 4.60 68.9
10 - 37.0 4" 4.43 65.5
1 1.80/2.05 24.0 5" 3.92/4.48 62.4
12 5.62 123.0 1" 5.66 100.8
13 — 144.4 2" 4.77 71.6
14 — 42.2 3" 4.54 dd (9.0,9.0) 82.3
15 1.74/2.23-2.45 36.2 4" 4.51dd (9.0,9.0) 77.9
16 5.28 74.1 5" 4.40 68.7
17 — 49.6 6" 1.73 d (6.0) 18.6
18 3.38 dd (5.0, 14.0) 41.2 1" 5.40d(7.0) 104.7
19 1.34/2.75 47.0 2" 3.92 76.0
20 — 30.9 3™ 4.22 83.7
21 1.29/2.45-2.23 36.1 4™ 4.08 69.5
2 2.18/2.27 32.1 5" 3.34dd (10.5, 10.5) / 4.03-4.05 66.8
23 3.65/4.35 65.5 1 6.20 102.6
24 1.34 15.1 2m" 4.77 72.4
25 1.60 17.4 3" 4.58 dd (3.0, 8.5) 72.5
26 1.18 17.7 4m 4.29 74.1
27 1.77 27.2 5" 4.94 dq (6.0, 9.5) 69.8
8 — 176.0 6"" 1.63 d (6.5) 18.6

0.99 s 332 1 5.08d(7.5) 105.8

29




30

1.15s
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2”/"[
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4///"[

5 e

3.94
3.96
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3.39dd (11.0, 11.0) / 4.03-4.05
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Table S3. 'H and *C NMR spectroscopic data of compound 6 (6 in ppm, pyridine-ds, 500 and 125 MHz)

Position® Aglycon Position” Sugar
oy Multi (J in Hz) Jdc oy Multi (J in Hz) oc
1 1.26/2.29 442 1 5.14d(7.5) 105.4
> 4.82 70.7 2! 4.03 74.4
3 4.32 82.9 3 4.07 87.6
4 — 42.8 4’ 4.13 69.4
5 1.70 47.6 5 3.84m 77.9
6 1.78/1.82 18.0 () 4.28/4.40 62.2
7 1.54/1.73 332 1" 5.20d(7.5) 106.3
8 — 40.1 2" 4.00 75.3
9 1.80 47.7 3" 4.15 78.2
10 — 36.9 4" 4.16 70.9
11 1.80/2.05 24.0 5" 3.70/4.30 67.4
12 5.62 123.0 1" 6.49 brs 934
13 — 144.3 2" 4.52 75.2
14 — 422 3" 4.53 69.9
15 1.7472.23-2.45 36.1 4" 4.39 66.1
16 5.28 73.9 5" 3.95/4.55 63.0
17 — 49.5 1" 5.70 brs 101.0
18 3.38 dd (5.0, 14.0) 41.2 2m 4.52 71.9
19 1.34/2.75 47.0 3™ 4.50 72.7
20 — 30.8 4™ 4.33 83.9
21 1.29/2.45-2.23 359 5" 4.35 68.6
2 2.18/72.27 32.0 6" 1.72d (5.5) 18.4
23 3.65/4.35 65.1 " 5.09d (8.0) 106.8
24 1.34 15.0 2m" 4.00 76.2
25 1.60 17.3 3" 4.19 83.3
26 1.18 17.6 4m 4.05 69.3
27 1.77 27.1 5" 3.44dd (11.0, 11.0) / 4.18 67.3
8 — 175.9 I 6.20d (1.0) 102.6
0.99 s 33.2 2m 476 brs 72.5
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