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Fig. S1  1H NMR (600 MHz, C5D5N) spectrum of 1.
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Fig. S2  13C NMR (150 MHz, C5D5N) spectrum of 1.
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Fig. S3  1H 1H COSY (C5D5N) spectrum of 1.
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Fig. S4  HSQC (C5D5N) spectrum of 1.
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Fig. S5  HMBC (C5D5N) spectrum of 1.
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Fig. S6  NOESY (C5D5N) spectrum of 1.
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Fig. S7  ESI-Q-Orbitrap-MS spectrum of 1.
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Fig. S8  1H NMR (600 MHz, C5D5N) spectrum of 1a.
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Fig. S9  13C NMR (150 MHz, C5D5N) spectrum of 1a.
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Fig. S10  HSQC (C5D5N) spectrum of 1a.
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Fig. S11  ESI-Q-Orbitrap-MS spectrum of 1a.
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Fig. S12  1H NMR (600 MHz, C5D5N) spectrum of 2.
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Fig. S13  13C NMR (150 MHz, C5D5N) spectrum of 2.
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Fig. S14  1H 1H COSY (C5D5N) spectrum of 2.
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Fig. S15  HSQC (C5D5N) spectrum of 2.
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Fig. S16  HMBC (C5D5N) spectrum of 2.
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Fig. S17  NOESY (C5D5N) spectrum of 2.
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Fig. S18  ESI-Q-Orbitrap-MS spectrum of 2.
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Fig. S19  1H NMR (600 MHz, C5D5N) spectrum of 3.
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Fig. S20  13C NMR (150 MHz, C5D5N) spectrum of 3.
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Fig. S21  1H 1H COSY (C5D5N) spectrum of 3.
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Fig. S22  HSQC (C5D5N) spectrum of 3.
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Fig. S23  HMBC (C5D5N) spectrum of 3.
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Fig. S24  NOESY (C5D5N) spectrum of 3.
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Fig. S25  ESI-Q-Orbitrap-MS spectrum of 3.
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Fig. S26  1H NMR (600 MHz, C5D5N) spectrum of 4.
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Fig. S27  13C NMR (150 MHz, C5D5N) spectrum of 4.
[image: image28.png]w
-

ppm




Fig. S28  1H 1H COSY (C5D5N) spectrum of 4.
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Fig. S29  HSQC (C5D5N) spectrum of 4.
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Fig. S30  HMBC (C5D5N) spectrum of 4.
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Fig. S31  NOESY (C5D5N) spectrum of 4.
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Fig. S32  ESI-Q-Orbitrap-MS spectrum of 4.
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Fig. S33  1H NMR (500 MHz, C5D5N) spectrum of 5.
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Fig. S34  13C NMR (150 MHz, C5D5N) spectrum of 5.
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Fig. S35  1H 1H COSY (C5D5N) spectrum of 5.
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Fig. S36  HSQC (C5D5N) spectrum of 5.
[image: image37.png]



Fig. S37  HMBC (C5D5N) spectrum of 5.
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Fig. S38  NOESY (C5D5N) spectrum of 5.
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Fig. S39  ESI-Q-Orbitrap-MS spectrum of 5.
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Fig. S40  1H NMR (600 MHz, C5D5N) spectrum of 6.
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Fig. S41  13C NMR (150 MHz, C5D5N) spectrum of 6.
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Fig. S42  1H 1H COSY (C5D5N) spectrum of 6.
[image: image43.png]



Fig. S43  HSQC (C5D5N) spectrum of 6.
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Fig. S44  HMBC (C5D5N) spectrum of 6.
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Fig. S45  NOESY (C5D5N) spectrum of 6.
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Fig. S46  ESI-Q-Orbitrap-MS spectrum of 6.
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Fig. S47  1H NMR (600 MHz, C5D5N) spectrum of 7.
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Fig. S48  13C NMR (150 MHz, C5D5N) spectrum of 7.
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Fig. S49  1H 1H COSY (C5D5N) spectrum of 7.
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Fig. S50  HSQC (C5D5N) spectrum of 7.
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Fig. S51  HMBC (C5D5N) spectrum of 7.
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Fig. S52  NOESY (C5D5N) spectrum of 7.
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Fig. S53  ESI-Q-Orbitrap-MS spectrum of 7.
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Fig. S54  1H NMR (600 MHz, C5D5N) spectrum of 8.
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Fig. S55  13C NMR (150 MHz, C5D5N) spectrum of 8.
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Fig. S56  1H 1H COSY (C5D5N) spectrum of 8.
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Fig. S57  HSQC (C5D5N) spectrum of 8.
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Fig. S58  HMBC (C5D5N) spectrum of 8.
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Fig. S59  NOESY (C5D5N) spectrum of 8.
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Fig. S60  ESI-Q-Orbitrap-MS spectrum of 8.
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Fig. S61  1H NMR (600 MHz, C5D5N) spectrum of 9.
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Fig. S62  13C NMR (150 MHz, C5D5N) spectrum of 9.
[image: image63.png]



Fig. S63  1H 1H COSY (C5D5N) spectrum of 9.
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Fig. S64  HSQC (C5D5N) spectrum of 9.
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Fig. S65  HMBC (C5D5N) spectrum of 9.
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Fig. S66  NOESY (C5D5N) spectrum of 9.
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Fig. S67  ESI-Q-Orbitrap-MS spectrum of 9.
[image: image68.png]o
I
<
0

T\

5.394
5.202
5.189
5.042
4.977
4.966
4.812
4.796
4.647
4.642
4.632
4.503
4.498
4.481
4.474
4.400
4.395
4.388
4.345
4.274
4.259
4.205
4.201
4.190
4.089
4.031
4.014
1.728
1.717
1.709
1.698
1.681
1.658
1.575
1.474
1.444
1.436
1.422
1.415

TNe—

T T T T T T
3.0 25 2,

0 1.5 1.0 0.

) ‘
988 & EEEEEeE
Sl NN

1.05




Fig. S68  1H NMR (600 MHz, C5D5N) spectrum of 9a.
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Fig. S69  13C NMR (150 MHz, C5D5N) spectrum of 9a.
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Fig. S70  HSQC (C5D5N) spectrum of 9a.
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Fig. S71  ESI-Q-Orbitrap-MS spectrum of 9a.
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Fig. S72  1H NMR (600 MHz, C5D5N) spectrum of 10.
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Fig. S73  13C NMR (150 MHz, C5D5N) spectrum of 10.
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Fig. S74  1H 1H COSY (C5D5N) spectrum of 10.
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Fig. S75  HSQC (C5D5N) spectrum of 10.
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Fig. S76  HMBC (C5D5N) spectrum of 10.
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Fig. S77  NOESY (C5D5N) spectrum of 10.
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Fig. S78  ESI-Q-Orbitrap-MS spectrum of 10.
[image: image79.png]e d——

2 - Acquisition Parameters
Date_ 202008:
Tine 7

2107510,

600.2037062 MHz

EER
sing parameters

5553¢
552

500.

iz

T T
5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.0 0.5 ppm
1

| )
| @]~ o~ o|o(n||e||ox(o o =3 || (M (s [©(Nm| || Dm0
23§ = [§Ee|ess = = MRS SRR
- ~lleNjen DAIGACAE R G- A R A T R





Fig. S79  1H NMR (600 MHz, C5D5N) spectrum of 11.
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Fig. S80  13C NMR (150 MHz, C5D5N) spectrum of 11.
[image: image81.png]5 paranece

essing parameters

essing para:
0

BRUKER
£ - aequisic

1 - 2ro

bpm

|
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1

.0

5

5.5

.0

6




Fig. S81  1H 1H COSY (C5D5N) spectrum of 11.
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Fig. S82  HSQC (C5D5N) spectrum of 11.
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Fig. S83  HMBC (C5D5N) spectrum of 11.
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Fig. S84  NOESY (C5D5N) spectrum of 11.
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Fig. S85  ESI-Q-Orbitrap-MS spectrum of 11.
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Fig. S86  1H NMR (600 MHz, C5D5N) spectrum of 12.
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Fig. S87  13C NMR (150 MHz, C5D5N) spectrum of 12.
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Fig. S88  1H NMR (600 MHz, C5D5N) spectrum of 13.
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Fig. S89  13C NMR (150 MHz, C5D5N) spectrum of 13.
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Fig. S90  1H NMR (600 MHz, C5D5N) spectrum of 14.
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Fig. S91  13C NMR (150 MHz, C5D5N) spectrum of 14.
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Fig. S92  1H NMR (600 MHz, C5D5N) spectrum of 15.
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Fig. S93  13C NMR (150 MHz, C5D5N) spectrum of 15.
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Fig. S94  1H NMR (600 MHz, C5D5N) spectrum of 16.
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Fig. S95  13C NMR (150 MHz, C5D5N) spectrum of 16.
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Fig. S96  1H NMR (600 MHz, C5D5N) spectrum of 17.
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Fig. S97  13C NMR (150 MHz, C5D5N) spectrum of 17.
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Fig. S98  1H NMR (600 MHz, C5D5N) spectrum of 18.
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Fig. S99  13C NMR (150 MHz, C5D5N) spectrum of 18.
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Fig. S100  1H NMR (600 MHz, C5D5N) spectrum of 19.
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Fig. S101  13C NMR (150 MHz, C5D5N) spectrum of 19.
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Fig. S102  1H NMR (600 MHz, C5D5N) spectrum of 20.
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Fig. S103  13C NMR (150 MHz, C5D5N) spectrum of 20.
[image: image104.png]¢s9°0
86L°0
71870
650°T
G9¢ 1
€8¢° 1
62e° 1
89€°1
0€9°1
608" 1T
8¢8° 1
0z0°¢
6v1°¢C
Leo' e
pov- ¢
870" ¥
960° %
991" 7%
G8T" %
€0C" v
1cey
SEC v
6€C" Y
Sve'v
voc v
8T v
L8T ¥
Lec v
STE" ¥
6EE" T
607" %
ver v
Povv
8y
667"V
S6S° ¥
v19°%
T€6° 1
Lv6 ¥
60C°S
vece s
96€°G
719°G
629°G
LLT™9
86T°9
89%°9

~
[Te}
—
~N

ppm

—69¢C
88y
—Z6¢
00'0l
—26°)
oL'e
18'G
—67¢
\SG€'S
€60

8Ll
69C
06’1

20'e
SLL
€0°S
—~66'}
25’
=00}

|

|

— okl

6Z'L

=006

T
—6¢l




Fig. S104  1H NMR (600 MHz, C5D5N) spectrum of 21.
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Fig. S105  13C NMR (150 MHz, C5D5N) spectrum of 21.
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Fig. S106  1H NMR (500 MHz, C5D5N) spectrum of 22.
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Fig. S107  13C NMR (125 MHz, C5D5N) spectrum of 22.
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Fig. S108  1H NMR (500 MHz, C5D5N) spectrum of 23.
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Fig. S109  13C NMR (125 MHz, C5D5N) spectrum of 23.
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Fig. S110  1H NMR (600 MHz, C5D5N) spectrum of 24.
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Fig. S111  13C NMR (150 MHz, C5D5N) spectrum of 24.
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Fig. S112  1H NMR (600 MHz, C5D5N) spectrum of 25.
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Fig. S113  13C NMR (150 MHz, C5D5N) spectrum of 25.
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Fig. S114  1H NMR (600 MHz, C5D5N) spectrum of 26.
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Fig. S115  13C NMR (150 MHz, C5D5N) spectrum of 26.
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Fig. S116  1H NMR (600 MHz, C5D5N) spectrum of 27.
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Fig. S117  13C NMR (150 MHz, C5D5N) spectrum of 27.
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Fig. S118  1H NMR (600 MHz, C5D5N) spectrum of 28.
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Fig. S119  13C NMR (150 MHz, C5D5N) spectrum of 28.
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Fig. S120  1H NMR (600 MHz, C5D5N) spectrum of 29.
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Fig. S121  13C NMR (150 MHz, C5D5N) spectrum of 29.
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Fig. S122  1H NMR (600 MHz, C5D5N) spectrum of 30.
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Fig. S123  13C NMR (150 MHz, C5D5N) spectrum of 30.
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Fig. S124  1H NMR (600 MHz, C5D5N) spectrum of 31.
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Fig. S125  13C NMR (150 MHz, C5D5N) spectrum of 31.
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Fig. S126  MTT assay of saponins 1–31 at 50 μM on RAW264.7 cells. Cell viability: percentage of normal group (set as 100%). Values represent the mean ± SD of six determinations. ***p < 0.001 (Difference between compound-treated group and normal group).
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Fig. S127  MTT assay of compounds 8, 9, 13, 14, 23, 24, 29, 31 at 30 μM and 8, 13, 14, 29 at 10 μM on RAW 264.7 cells. Cell viability: percentage of normal group (set as 100%). Values represent the mean ± SD of six determinations. ***p < 0.001 (Difference between compound-treated group and normal group).
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Fig. 128  The raw data of Figure 8

Table S1  Inhibitory effects of compounds 1–31 on NO production in RAW264.7 cells.
	
	NRC (%)
	
	NRC (%)
	

	
	
	
	50 μM
	30 μM
	25 μM
	10 μM
	3 μM

	Normal
	2.2±0.2
	
	
	
	
	
	

	Control
	100±3.0
	
	
	
	
	
	

	DEX
	76.8±3.8***
	
	
	
	
	
	

	1
	
	
	92.1±2.9*
	
	95.6±0.8
	96.7±4.9
	

	2
	
	
	97.5±2.9
	
	
	
	

	3
	
	
	95.0±0.8
	
	
	
	

	4
	
	
	91.0±2.4**
	
	93.6±5.0
	93.0±1.1
	

	5
	
	
	89.9±3.9***
	
	92.3±2.9*
	100.6±2.8
	

	6
	
	
	96.5±2.3
	
	
	
	

	7
	
	
	97.5±2.9
	
	
	
	

	8
	
	
	
	
	
	93.7±4.1
	

	9
	
	
	
	93.9±2.5
	
	
	

	10
	
	
	94.4±2.4
	
	
	
	

	11
	
	
	94.7±2.5
	
	
	
	

	12
	
	
	90.5±1.1***
	
	98.0±5.0
	100.6±4.7
	

	13
	
	
	
	
	
	97.0±2.9
	

	14
	
	
	
	
	
	95.2±2.8
	

	15
	
	
	99.4±3.9
	
	
	
	

	16
	
	
	99.6±3.1
	
	
	
	

	17
	
	
	93.1±2.7
	
	
	
	

	18
	
	
	92.1±2.1*
	
	94.9±4.3
	97.0±2.9
	

	19
	
	
	92.6±2.9*
	
	95.4±2.9
	101.0±2.7
	

	20
	
	
	96.0±3.8
	
	
	
	

	21
	
	
	95.4±3.7
	
	
	
	

	22
	
	
	85.2±2.3***
	
	95.2±2.1
	98.1±2.5
	

	23
	
	
	
	68.5±4.7***
	
	91.0±2.7**
	98.5±4.2

	24
	
	
	
	73.2±4.7***
	
	90.2±1.2***
	93.3±3.8

	25
	
	
	99.4±2.8
	
	
	
	

	26
	
	
	90.9±1.5**
	
	91.6±3.6*
	92.7±0.9*
	

	27
	
	
	83.3±2.3***
	
	89.6±2.8***
	92.0±2.4*
	

	28
	
	
	100.3±3.1
	
	
	
	

	29
	
	
	
	
	
	94.5±0.8
	

	30
	
	
	98.5±2.6
	
	
	
	

	31
	
	
	
	107.4±4.2
	
	
	


Positive control: Dexamethasone (Dex). Nitrite relative concentration (NRC): percentage of control group (set as 100%). Values represent the mean ± SD of six determinations. *p < 0.05, **p < 0.01, ***p < 0.001 (Differences between compound-treated group and control group). 1.0 μg/mL for Dex, respectively.

The physical and chemical data of compounds 1a, 9a. and the known compounds 12–31

3β,16α,21β,22α,24,28-Hexahydroxyolean-12-en (1a)

White poder; 1H NMR (C5D5N, 600 MHz) δ: 1.03, 1.61 (1H each, both m, H2-1), 1.93, 2.06 (1H each, both m, H2-2), 3.67 (1H, br. d, ca. J =12 Hz, H-3), 1.01 (1H, br. d, ca. J = 12 Hz, H-5), [1.61 (1H, m, overlapped), 1.69 (1H, m), H2-6], [1.36 (1H, m), 1.61 (1H, m, overlapped), H2-7], 1.82 (1H, m, H-9), 1.88, 1.97 (1H each, both m, H2-11), 5.44 (1H, t like, ca. J = 3 Hz, H-12), 1.67, 2.11 (1H each, both m, H2-15), 5.05 (1H, m, H-16), 2.83 (1H, dd, J = 4.2, 13.2 Hz, H-18), [1.45 (1H, dd, J = 4.2, 13.2 Hz), 3.05 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 4.80 (1H, d, J = 9.6 Hz, H-21), 4.64 (1H, d, J = 9.6 Hz, H-22), 1.55 (3H, s, H3-23), [3.70 (1H, d, J = 10.8 Hz), 4.03 (1H, d, J = 10.8 Hz), H2-24], 0.94, 0.94, 1.82 (3H each, all s, H3-25, 26, 27), [3.74 (1H, d, J = 10.8 Hz), 4.03 (1H, d, J = 10.8 Hz), H2-28], 1.35, 1.40 (3H each, both s, H3-29, 30); 13C NMR (C5D5N, 150 MHz) δ: 39.0 (C-1), 28.5 (C-2), 80.1 (C-3), 43.2 (C-4), 56.4 (C-5), 19.1 (C-6), 33.6 (C-7), 40.1 (C-8), 47.4 (C-9), 36.5 (C-10), 24.2 (C-11), 123.6 (C-12), 144.0 (C-13), 42.1 (C-14), 34.4 (C-15), 67.9 (C-16), 47.3 (C-17), 41.3 (C-18), 48.3 (C-19), 37.0 (C-20), 78.7 (C-21), 77.3 (C-22), 23.6 (C-23), 64.6 (C-24), 16.3 (C-25), 16.9 (C-26), 27.4 (C-27), 68.5 (C-28), 30.6 (C-29), 19.5 (C-30); ESI-Q-Orbitrap MS m/z 551.35974 [M + COOH]( (calcd for C31H51O8, 551.35784).

3-O-[β-d-Glucopyranosyl(1→2)][β-d-glucopyranosyl(1→4)]-β-d-glucuronopyranosyl-3β,16α,21β,22α,28-pentahydroxyolean-12-en (9a).
White powder; [α]D25 –15.0 (conc 0.035, MeOH); IR (max (KBr) cm(1: 3364, 2916, 1718, 1599, 1452, 1381, 1158, 1067, 1019, 942; 1H NMR (C5D5N, 600 MHz) δ: 0.85, 1.41 (1H each, both m, H2-1), 1.85, 2.17 (1H each, both m, H2-2), 3.25 (1H, dd, J = 3.6, 11.4 Hz, H-3), 0.71 (1H, br. d, ca. J = 11 Hz, H-5), 1.29, 1.50 (1H each, both m, H2-6), 1.30, 1.58 (1H each, both m, H2-7), 1.71 (1H, m, H-9), 1.82, 1.89 (1H each, both m, H2-11), 5.39 (1H, t like, ca. J = 3 Hz, H-12), [1.67 (1H, br. d, ca. J = 16 Hz), 2.09 (1H, dd, J = 5.4, 15.8 Hz), H2-15], 5.04 (1H, m, H-16), 2.80 (1H, dd, J = 4.8, 13.8 Hz, H-18), [1.43 (1H, m), 3.05 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 4.80 (1H, d, J = 9.6 Hz, H-21), 4.64 (1H, d, J = 9.6 Hz, H-22), 1.22, 0.90, 0.84, 1.07, 1.87 (3H each, all s, H3-23, 24, 25, 26, 27), [3.73 (1H, d, J = 10.2 Hz) , 4.02 (1H, d, J = 10.2 Hz), H2-28], 1.34, 1.40 (3H each, both s, H3-29, 30), 4.97 (1H, d, J = 7.8 Hz, H-1'), 4.40 (1H, dd, J = 7.2, 7.8 Hz, H-2'), 4.39 (1H, dd, J = 7.8, 8.4 Hz, H-3'), 4.57 (1H, dd, J = 8.4, 9.6 Hz, H-4'), 4.65 (1H, d, J = 9.6 Hz, H-5'), 5.43 (1H, d, J = 7.8 Hz, H-1''), 4.09 (1H, dd, J = 7.8, 9.0 Hz, H-2''), 4.26 (1H, dd, J = 9.0, 9.0 Hz, H-3''), 4.35 (1H, dd, J = 9.0, 9.0 Hz, H-4''), 3.92 (1H, m, H-5''), [4.27 (1H, dd, J = 5.4, 11.4 Hz), 4.50 (1H, m, overlapped), H2-6''], 5.20 (1H, d, J = 7.8 Hz, H-1'''), 4.06 (1H, dd, J = 7.8, 9.0 Hz, H-2'''), 4.20 (1H, m, overlapped, H-3''') , 4.20 (1H, m, overlapped, H-4'''), 4.00 (1H, m, H-5'''), [4.48 (1H, dd, J = 4.2, 11.4 Hz), 4.50 (1H, m, overlapped), H2-6''']; 13C NMR (C5D5N, 150 MHz) δ: 38.8 (C-1), 26.6 (C-2), 89.3 (C-3), 39.5 (C-4), 55.7 (C-5), 18.4 (C-6), 33.2 (C-7), 40.1 (C-8), 47.0 (C-9), 36.8 (C-10), 23.9 (C-11), 122.9 (C-12), 144.0 (C-12), 42.1 (C-14), 34.4 (C-15), 67.9 (C-16), 47.3 (C-17), 41.2 (C-18), 48.3 (C-19), 36.5 (C-20), 78.7 (C-21), 77.3 (C-22), 28.0 (C-23), 16.9 (C-24), 15.7 (C-25), 16.8 (C-26), 27.5 (C-27), 68.4 (C-28), 30.6 (C-29), 19.5 (C-30), 105.1 (C-1'), 81.1 (C-2'), 76.0 (C-3'), 82.1 (C-4'), 75.5 (C-5'), 172.0 (C-6'), 105.5 (C-1''), 77.1 (C-2''), 77.9 (C-3''), 71.7 (C-4''), 78.3 (C-5''), 62.4 (C-6''), 104.8 (C-1'''), 74.9 (C-2'''), 78.1 (C-3'''), 71.6 (C-4'''), 78.5 (C-5'''), 62.8 (C-6'''); ESI-Q-Orbitrap MS m/z 989.49854 [M ( H]( (calcd for C48H77O21, 989.49519).
(3β,16,21β,22)-16,21,22,24,28-Pentahydroxy-olean-12-en-3-O-β-D-glucopyranosiduronic acid (12)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.89, 1.45 (1H each, both m, H2-1), 2.00, 2.23 (1H each, both m, H2-2), 3.62 (1H, dd, J = 4.2, 12.0 Hz, H-3), 0.93 (1H, br. d, ca. J = 12 Hz, H-5), 1.35, 1.63 (1H each, both m, H2-6), 1.29, 1.58 (1H each, both m, H2-7), 1.73 (1H, m, H-9), 1.79, 1.90 (1H each, both m, H2-11), 5.40 (1H, t like, ca. J = 3 Hz, H-12), [1.69 (1H, br. d, ca. J = 14 Hz), 2.07 (1H, m), H2-15], 5.01 (1H, m, H-16), 2.81 (1H, dd, J = 3.6, 13.8 Hz, H-18), [1.41 (1H, dd, J = 3.6, 13.8 Hz), 3.03 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 4.80 (1H, d, J = 9.6 Hz, H-21), 4.65 (1H, d, J = 9.6 Hz, H-22), 1.54 (3H, s, H3-23), [3.65 (1H, d, J = 10.8 Hz), 4.39 (1H, d, J = 10.8 Hz), H2-24], 0.79, 0.88, 1.88 (3H each, all s, H3-25, 26, 27), [3.71 (1H, d, J = 10.8 Hz), 4.01 (1H, d, J = 10.8 Hz), H2-28], 1.33, 1.38 (3H each, both s, H3-29, 30), 5.16 (1H, d, J = 7.8 Hz, H-1'), 4.14 (1H, dd, J = 7.8, 7.8 Hz, H-2'), 4.38 (1H, dd, J = 7.8, 8.4 Hz, H-3'), 4.62 (1H, dd, J = 8.4, 9.6 Hz, H-4'), 4.74 (1H, d, J = 9.6 Hz, H-5').ESI-Q-Orbitrap MS m/z 681.38672 [M – H]– (calcd for C36H57O12, 681.38445). 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 681.38672 [M – H]– (calcd C36H57O12, 681.38445).
Table S2  13C NMR data for compounds 12(21 in C5D5N
	No.
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	1
	38.6
	38.5
	38.4
	38.6
	38.5
	38.5
	38.5
	38.5
	38.5
	38.4

	2
	27.1
	26.6
	26.7
	26.8
	26.6
	26.5
	26.5
	26.6
	26.5
	26.5

	3
	90.4
	90.7
	90.7
	89.0
	91.1
	91.1
	91.1
	91.1
	91.1
	91.1

	4
	44.7
	43.7
	43.7
	44.4
	43.7
	43.7
	43.7
	43.7
	43.6
	43.6

	5
	57.1
	56.0
	56.0
	56.0
	56.1
	56.1
	56.1
	56.1
	56.1
	56.0

	6
	19.2
	18.5
	18.5
	18.7
	18.5
	18.5
	18.5
	18.5
	18.5
	18.5

	7
	34.1
	33.2
	33.2
	33.4
	33.2
	33.2
	33.2
	33.2
	33.2
	33.1

	8
	40.7
	39.9
	39.9
	40.0
	39.9
	39.9
	39.9
	39.9
	39.8
	39.9

	9
	46.9
	46.7
	46.7
	46.8
	46.8
	46.8
	46.8
	46.8
	46.7
	46.7

	10
	36.7
	36.5
	36.3
	36.4
	36.4
	36.4
	36.4
	36.4
	36.3
	36.3

	11
	24.7
	24.0
	24.0
	24.1
	24.0
	24.0
	24.0
	24.0
	24.0
	24.0

	12
	124.1
	123.7
	123.8
	122.9
	122.8
	123.2
	123.4
	123.1
	123.4
	123.7

	13
	143.8
	142.8
	142.8
	143.9
	143.9
	143.5
	143.5
	143.5
	143.2
	142.8

	14
	42.5
	41.6
	41.6
	42.0
	42.0
	41.8
	41.8
	41.8
	41.8
	41.6

	15
	34.4
	34.6
	34.6
	34.3
	34.3
	34.4
	34.4
	34.4
	34.5
	34.5

	16
	68.3
	68.0
	67.9
	67.9
	67.8
	67.8
	67.9
	67.9
	68.0
	68.0

	17
	47.7
	47.9
	48.0
	47.4
	47.3
	48.1
	48.2
	48.2
	46.5
	47.9

	18
	41.5
	40.0
	40.0
	41.1
	41.1
	40.4
	40.4
	40.4
	40.7
	40.0

	19
	47.8
	47.2
	47.1
	48.2
	48.2
	47.8
	47.8
	47.9
	47.7
	47.1

	20
	36.7
	36.3
	36.3
	36.5
	36.4
	36.1
	36.3
	36.2
	36.3
	36.1

	21
	77.7
	79.4
	78.9
	78.7
	78.7
	81.9
	82.0
	81.7
	78.6
	79.5

	22
	76.8
	74.2
	74.2
	77.1
	77.1
	72.9
	72.9
	73.0
	73.7
	74.3

	23
	23.2
	22.5
	22.5
	23.2
	22.4
	22.5
	22.4
	22.5
	22.4
	22.4

	24
	64.0
	63.4
	63.3
	63.2
	63.3
	63.3
	63.3
	63.3
	63.3
	63.3

	25
	16.0
	15.6
	15.5
	15.5
	15.6
	15.6
	15.6
	15.6
	15.5
	15.5

	26
	17.3
	16.7
	16.6
	16.8
	16.7
	16.7
	16.7
	16.7
	16.8
	16.6

	27
	27.6
	27.4
	27.4
	27.4
	27.4
	27.4
	27.4
	27.4
	27.3
	27.4

	28
	68.3
	63.6
	63.7
	68.1
	68.1
	66.0
	65.8
	65.9
	66.9
	63.7

	29
	30.3
	29.6
	29.5
	30.6
	30.6
	29.9
	29.9
	29.9
	30.4
	29.4

	30
	19.5
	20.2
	20.3
	19.5
	19.5
	20.2
	20.3
	20.4
	19.3
	20.1

	1'
	106.1
	104.8
	104.8
	105.9
	104.6
	104.6
	104.6
	104.7
	104.5
	104.6

	2'
	75.3
	81.6
	81.5
	74.8
	79.6
	79.7
	79.6
	79.7
	79.6
	79.5

	3'
	78.1
	78.3
	78.2
	76.3
	76.4
	76.6
	76.4
	76.4
	76.4
	76.4

	4'
	73.4
	73.1
	73.0
	83.0
	81.7
	82.0
	81.8
	81.7
	81.6
	81.7

	5'
	77.7
	77.7
	77.8
	76.2
	75.8
	76.0
	75.8
	75.7
	75.8
	75.8

	6'
	174.1
	172.4
	172.5
	172.8
	172.0
	172.5
	172.0
	171.9
	172.3
	172.1

	1''
	
	105.0
	105.0
	104.8
	104.2
	104.3
	104.2
	104.3
	104.1
	104.1

	2''
	
	75.8
	75.8
	74.9
	75.7
	75.7
	75.7
	75.7
	75.6
	75.7

	Table S2 (Continue)

	No.
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	3''
	
	78.2
	78.2
	78.0
	78.1
	78.1
	78.1
	78.1
	78.0
	78.0

	4''
	
	69.8
	69.8
	71.6
	69.7
	69.7
	69.7
	69.7
	69.7
	69.7

	5''
	
	78.4
	78.4
	78.5
	78.3
	78.3
	78.3
	78.3
	78.2
	78.2

	6''
	
	61.6
	61.5
	62.6
	61.6
	61.6
	61.5
	61.6
	61.5
	61.5

	1'''
	
	
	
	
	104.6
	104.7
	104.6
	104.7
	104.5
	104.6

	2'''
	
	
	
	
	74.9
	74.9
	74.8
	74.9
	74.8
	74.8

	3'''
	
	
	
	
	78.1
	78.0
	78.0
	78.1
	78.0
	78.0

	4'''
	
	
	
	
	71.5
	71.5
	71.5
	71.5
	71.4
	71.4

	5'''
	
	
	
	
	78.5
	78.5
	78.5
	78.5
	78.4
	78.5

	6'''
	
	
	
	
	62.4
	62.3
	62.4
	62.4
	62.3
	62.3

	1''''
	
	
	
	
	
	171.5
	168.6
	168.7
	170.9
	171.1

	2''''
	
	
	
	
	
	21.4
	129.9
	129.6
	20.7
	21.1

	3''''
	
	
	
	
	
	
	136.2
	136.1
	
	

	4''''
	
	
	
	
	
	
	14.2
	15.9
	
	

	5''''
	
	
	
	
	
	
	12.4
	21.1
	
	

	1'''''
	
	
	
	
	
	
	
	
	
	171.1

	2'''''
	
	
	
	
	
	
	
	
	
	20.9


(21β-O-Tigloyl-22α-O-acetylprotoaescigenin-3β-O-[β-D-glucopyranosyl (1→2)]-β-D-glucopyranosiduronic acid) (13)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.82, 1.36 (1H each, both m, H2-1), 1.95, 2.36 (1H each, both m, H2-2), 3.48 (1H, dd, J = 3.0, 11.4 Hz, H-3), 0.88 (1H, br. d, ca. J = 11 Hz, H-5), [1.22 (1H, m), 1.53 (1H, m, overlapped), H2-6], [1.27 (1H, m), 1.53 (1H, m, overlapped), H2-7], 1.66 (1H, m, H-9), [1.73 (1H, m), 1.85 (1H, m, overlapped), H2-11], 5.41 (1H, t like, ca. J = 3 Hz, H-12), [1.62 (1H, br. d, ca. J = 14 Hz), 1.85 (1H, m, overlappped), H2-15], 4.46 (1H, m, H-16), 3.09 (1H, m, overlapped, H-18), [1.42 (1H, br. d, ca. J = 13 Hz), 3.09 (1H, m, overlapped), H2-19], 6.60 (1H, d, J = 9.6 Hz, H-21), 6.27 (1H, d, J = 9.6 Hz, H-22), 1.39 (3H, s, H3-23), [3.38 (1H, d, J = 10.8 Hz), 4.33 (1H, d, J = 10.8 Hz), H2-24], 0.69, 0.81, 1.84 (3H each, all s, H3-25, 26, 27), [3.40 (1H, d, J = 11.4 Hz), 3.62 (1H, d, J = 11.4 Hz), H2-28], 1.11, 1.34 (3H each, both s, H3-29, 30), 4.96 (1H, d, J = 8.4 Hz, H-1'), 4.24 (1H, dd, J = 8.4, 9.0 Hz, H-2'), 4.37 (1H, m, overlapped, H-3'), 4.55 (1H, dd, J = 7.2, 9.6 Hz, H-4'), 4.58 (1H, d, J = 9.6 Hz, H-5'), 5.62 (1H, d, J = 7.2 Hz, H-1''), 4.13 (1H, dd, J = 7.2, 8.4 Hz, H-2''), 4.23 (1H, dd, J = 8.4, 9.0 Hz, H-3''), 4.44 (1H, m, overlapped, H-4''), 3.76 (1H, m, H-5''), [4.38 (1H, m, overlapped), 4.44 (1H, m, overlapped), H2-6''], 7.12 (1H, q, J = 7.2 Hz, H-3''''), 1.66 (3H, d, J = 7.2 Hz, H3-4'''), 1.97 (3H, br. s, H3-5'''), 1.92 (3H, s, H3-2''''). 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 967.49286 [M–H]– (calcd C49H75O19, 967.489706).
(21β-O-Angeloyl-22α-O-acetylprotoaescigenin-3β-O-[β-D-glucopyranosyl(1→2)]-β-D-glucopyranosiduronic acid) (14)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.76, 1.33 (1H each, both m, H2-1), 1.95, 2.34 (1H each, both m, H2-2), 3.48 (1H, dd, J = 4.2, 11.4 Hz, H-3), 0.87 (1H, m, H-5), 1.21, 1.53 (1H each, both m, H2-6), 1.26, 1.50 (1H each, both m, H2-6), 1.66 (1H, m, H-9), [1.70 (1H, m), 1.84 (1H, m, overlapped, H2-11], 5.38 (1H, t like, ca. J = 3 Hz, H-12), [1.62 (1H, br. d, ca. J = 14 Hz), 1.84 (1H, m, overlapped), H2-15], 4.47 (1H, m, H-16), 3.09 (1H, br. d, ca. J = 13 Hz, H-18), [1.41 (1H, br. d, ca. J = 13 Hz), 3.08 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 6.65 (1H, d, J = 10.2 Hz, H-21), 6.26 (1H, d, J = 10.2 Hz, H-22), 1.39 (3H, s, H3-23), [3.38 (1H, d, J = 11.4 Hz), 4.35 (1H, d, J = 11.4 Hz), H2-24], 0.66, 0.79, 1.85 (3H each, all s, H3-25, 26, 27), [3.40 (1H, d, J = 10.2 Hz), 3.62 (1H, d, J = 10.2 Hz), H2-28], 1.11, 1.33 (3H each, both s, H3-29, 30), 5.03 (1H, d, J = 7.8 Hz, H-1'), 4.31 (1H, dd, J = 7.8, 9.0 Hz, H-2'), 4.43 (1H, dd, J = 9.0, 9.0 Hz, H-3'), 4.64 (1H, dd, J = 9.0, 9.6 Hz, H-4'), 4.69 (1H, d, J = 9.6 Hz, H-5'), 5.71 (1H, d, J = 7.8 Hz, H-1''), 4.18 (1H, dd, J = 7.8, 9.0 Hz, H-2''), 4.28 (1H, dd, J = 9.0, 9.0 Hz, H-3''), 4.51 (1H, dd, J = 9.0, 9.0 Hz, H-4''), 3.79 (1H, m, H-5''), [4.40 (1H, br. d, ca. J = 11 Hz), 4.49 (1H, dd, J = 3.6, 10.8 Hz), H2-6''], 6.00 (1H, q, J = 7.2 Hz, H-3'''), 2.13 (3H, d, J = 7.2 Hz, H3-4'''), 2.04 (3H, s, H3-5'''), 1.93 (3H, s, H3-2''''). 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 967.49329 [M–H]– (calcd C49H75O19, 967.489706).
(3β,16α,21β,22α)-16,21,22,24,28-Pentahydroxyolean-12-en-3-yl-O-[β-D-glycopyranosyl-(1→4)]-β-D-glucopyranosiduronic acid (15)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.87, 1.45 (1H each, both m, H2-1), 1.99, 2.17 (1H each, both m, H2-2), H2-2], 3.57 (1H, dd, J = 4.2, 11.4 Hz, H-3), 0.91 (1H, br. d, ca. J = 13 Hz, H-5), 1.34, 1.63 (1H each, both m, H2-6), 1.30, 1.59 (1H each, both m, H2-7), 1.73 (1H, m, H-9), 1.78, 1.91 (1H each, both m, H2-11), 5.39 (1H, t like, ca. J = 3 Hz, H-12), [1.68 (1H, br. d, ca. J = 14 Hz), 2.07 (1H, m), H2-15], 5.01 (1H, m, H-16), 2.80 (1H, d, J = 3.0, 13.2 Hz, H-18), [1.42 (1H, dd, J = 3.0, 13.2 Hz), 3.03 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 4.79 (1H, d, J = 9.6 Hz, H-21), 4.63 (1H, d, J = 9.6 Hz, H-22), 1.50 (3H, s, H3-23), [3.63 (1H, d, J = 13.2 Hz), 4.36 (1H, d, J = 13.2 Hz), H2-24], 0.79, 0.88, 1.89 (3H each, all s, H3-25, 26, 27), [3.70 (1H, d, J = 10.2 Hz), 4.00 (1H, d, J = 10.2 Hz), H2-28], 1.33, 1.38 (3H each, both s, H3-29, 30), 5.12 (1H, d, J = 7.2 Hz, H-1'), 4.11 (1H, dd, J = 7.2, 9.0 Hz, H-2'), 4.35 (1H, dd, J = 9.0, 9.0 Hz, H-3'), 4.58 (1H, dd, J = 9.0, 9.6 Hz, H-4'), 4.74 (1H, d, J = 9.6 Hz, H-5'), 5.22 (1H, d, J = 7.8 Hz, H-1''), 4.07 (1H, dd, J = 7.8, 8.4 Hz, H-2''), 4.23 (1H, dd, J = 8.4, 9.0 Hz, H-3''), 4.12 (1H, dd, J = 9.0, 9.6 Hz, H-4''), 4.01 (1H, m, H-5''), [4.24 (1H, dd, J = 5.4, 11.2 Hz), 4.54 (1H, br. d, ca. J = 11 Hz), H2-6'']. 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 843.43728 [M – H]– (calcd C42H67O17, 843.43872).
Desacylescin I (16)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.78, 1.34 (1H each, both m, H2-1), 1.90, 2.26 (1H each, both m, H2-2), 3.40 (1H, dd, J = 4.2, 11.4 Hz, H-3), 0.83 (1H, m, overlapped, H-5), 1.19, 1.49 (1H each, both m, H2-6), 1.24, 1.52 (1H each, both m, H2-7), 1.65 (1H, m, overlapped, H-9), 1.74, 1.85 (1H each, both m, H2-11), 5.37 (1H, t like, ca. J = 3 Hz, H-12), [1.65 (1H, m, overlapped), 2.04 (1H, m), H2-15], 5.01 (1H, m, H-16), 2.79 (1H, dd, J = 3.2, 13.2 Hz, H-18), [1.40 (1H, dd, J = 4.2, 13.2 Hz), 3.02 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 4.79 (1H, d, J = 9.6 Hz, H-21), 4.63 (1H, d, J = 9.6 Hz, H-22), 1.31 (3H, s, H3-23), [3.33 (1H, d, J = 11.4 Hz), 4.27 (1H, d, J = 11.4 Hz), H2-24], 0.66, 0.83, 1.84 (3H each, all s, H3-25, 26, 27), [3.69 (1H, m, overlapped), 3.99 (1H, d, J = 10.2 Hz), H2-28], 1.32 (3H, s, H3-29), 1.38 (3H, s, H3-30), 4.92 (1H, d, J = 7.8 Hz, H-1'), 4.29 (1H, dd, J = 7.8, 9.0 Hz, H-2'), 4.39 (1H, dd, J = 8.4, 9.0 Hz, H-3'), 4.59 (1H, dd, J = 8.4, 8.4 Hz, H-4'), 4.61 (1H, d, J = 8.4 Hz, H-5'), 5.62 (1H, d, J = 7.2 Hz, H-1''), 4.10 (1H, dd, J = 7.2, 9.0 Hz, H-2''), 4.20 (1H, m, overlapped, H-3''), 4.50 (1H, m, overlapped, H-4''), 3.69 (1H, m, overlapped, H-5''), [4.34 (1H, br. d, ca. J = 12 Hz), 4.43 (1H, dd, J = 3.0, 12.0 Hz), H2-6''], 5.22 (1H, d, J = 7.8 Hz, H-1'''), 4.05 (1H, dd, J = 7.8, 8.4 Hz, H-2'''), 4.20 (1H, m, overlapped, H-3'''), 4.19 (1H, dd, J = 9.0, 9.0 Hz, H-4'''), 4.00 (1H, m, H-5'''), [4.25 (1H, dd, J = 5.4, 11.4 Hz), 4.50 (1H, m, overlapped), H2-6''']. 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 1005.49213 [M – H]– (calcd C48H77O22, 1005.49010).
Aesculusoside C (17)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.77, 1.33 (1H each, both m, H2-1), 1.91, 2.28 (1H each, both m, H2-2), 3.41 (1H, dd, J = 3.6, 12.0 Hz, H-3), 0.83 (1H, br. d, ca. J = 12 Hz, H-5), [1.19 (1H, m), 1.51 (1H, m, overlapped), H2-6], [1.23 (1H, m), 1.51 (1H, m, overlapped), H2-7], 1.65 (1H, m, H-9), 1.72, 1.85 (1H each, both m, H2-11), 5.38 (1H, t like, ca. J = 3 Hz, H-12), 1.63, 1.95 (1H each, both m, H2-15), 4.87 (1H, m, H-16), 2.91 (1H, dd, J = 3.0, 13.8 Hz, H-18), [1.40 (1H, dd, J = 3.0, 13.8 Hz), 3.08 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 6.38 (1H, d, J = 10.2 Hz, H-21), 4.79 (1H, d, J = 10.2 Hz, H-22), 1.32 (3H, s, H3-23), [3.33 (1H, d, J = 9.6 Hz), 4.28 (1H, d, J = 9.6 Hz), H2-24], 0.65, 0.80, 1.82 (3H each, all s, H3-25, 26, 27), [3.67 (1H, d, J = 9.6 Hz), 3.96 (1H, d, J = 9.6 Hz), H2-24], 1.10 (3H, s, H3-29), 1.30 (3H, s, H3-30), 4.91 (1H, d, J = 7.2 Hz, H-1'), 4.29 (1H, dd, J = 7.2, 7.8 Hz, H-2'), 4.36 (1H, dd, J = 7.8, 7.8 Hz, H-3'), 4.57 (1H, m, overlapped, H-4'), 4.58 (1H, m, overlapped, H-5'), 5.62 (1H, d, J = 7.8 Hz, H-1''), 4.10 (1H, dd, J = 7.8, 7.8 Hz, H-2''), 4.22 (1H, m, overlapped, H-3''), 4.50 (1H, m, overlapped, H-4''), 3.70 (1H, m, H-5''), [4.34 (1H, br. d, ca. J = 12 Hz), 4.45 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.23 (1H, d, J = 7.2 Hz, H-1'''), 4.06 (1H, dd, J = 7.2, 8.4 Hz, H-2'''), 4.22 (1H, m, overlapped, H-3'''), 4.19 (1H, dd, J = 9.6, 9.6 Hz, H-4'''), 3.98 (1H, m, H-5'''), [4.26 (1H, br. d, ca. J = 13 Hz), 4.49 (1H, m, overlapped), H2-6'''], 2.09 (3H, s, H3-2''''). 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 1047.50464 [M–H]– (calcd C50H79O23, 1047.50066).
Aesculioside A (18)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.73, 1.33 (1H each, both m, H2-1), 1.90, 2.27 (1H each, both m, H2-2), 3.42 (1H, dd, J = 4.2, 11.4 Hz, H-3), 0.84 (1H, dd, J = 6.0, 12.0 Hz, H-5), [1.20 (1H, m), 1.51 (1H, m, overlapped), H2-6], [1.24 (1H, m), 1.51 (1H, m, overlapped), H2-7], [1.65 (1H, m, H-9), 1.72, 1.83 (1H each, both m, H2-11), 5.38 (1H, t like, ca. J = 3 Hz, H-12), 1.63, 1.95 (1H each, both m, H2-15), 4.86 (1H, m, H-16), 2.96 (1H, dd, J = 3.6, 13.8 Hz, H-18), [1.42 (1H, dd, J = 3.6, 13.8 Hz), 3.09 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 6.44 (1H, d, J = 9.6 Hz, H-21), 4.85 (1H, d, J = 9.6 Hz, H-22), 1.32 (3H, s, H3-23), [3.33 (1H, d, J = 11.4 Hz), 4.28 (1H, d, J = 11.4 Hz), H2-24], 0.66, 0.81, 1.82 (3H each, all s, H3-25, 26, 27), [3.68 (1H, d, J = 10.2 Hz), 3.97 (1H, d, J = 10.2 Hz), H2-28], 1.11 (3H, s, H3-29), 1.34 (3H, s, H3-30), 4.92 (1H, d, J = 7.8 Hz, H-1'), 4.29 (1H, dd, J = 7.8, 8.4 Hz, H-2'), 4.38 (1H, dd, J = 8.4, 9.0 Hz, H-3'), 4.58 (1H, dd, J = 9.0, 9.6 Hz, H-4'), 4.61 (1H, d, J = 9.6 Hz, H-5'), 5.62 (1H, d, J = 7.8 Hz, H-1''), 4.09 (1H, dd, J = 7.8, 8.4 Hz, H-2''), 4.20 (1H, m, overlapped, H-3''), 4.50 (1H, dd, J = 9.0, 9.0 Hz, H-4''), 3.69 (1H, m, H-5''), [4.34 (1H, br. d, ca. J = 11 Hz), 4.44 (1H, dd, J = 3.6, 11.4 Hz), H2-6''], 5.22 (1H, d, J = 7.8 Hz, H-1'''), 4.05 (1H, dd, J = 7.8, 7.8 Hz, H-2'''), 4.20 (1H, m, overlapped, H-3'''), 4.19 (1H, dd, J = 9.0, 9.0 Hz, H-4'''), 3.99 (1H, m, H-5'''), [4.26 (1H, dd, J = 6.0, 11.4 Hz), 4.49 (1H, br. d, ca. J = 11 Hz), H2-6'''], 7.02 (1H, q, J = 7.2 Hz, H-3''''), 1.62 (3H, d, J = 7.2 Hz, H3-4''''), 1.86 (3H, s, H3-5''''). 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 1087.53271 [M – H]– (calcd C53H83O23, 1087.53196).
Aesculioside B (19)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.78, 1.34 (1H each, both m, H2-1), 1.91, 2.27 (1H each, both m, H2-2), 3.42 (1H, dd, J = 4.8, 11.4 Hz, H-3), 0.84 (1H, br. d, ca. J = 13 Hz, H-5), [1.20 (1H, m), 1.52 (1H, m, overlapped), H2-6], [1.24 (1H, m), 1.52 (1H, m, overlapped), H2-7], 1.64 (1H, m, overlapped, H-9), 1.72, 1.84 (1H each, both m, H2-11), 5.37 (1H, t like, ca. J = 3 Hz, H-12), [1.64 (1H, m, overlapped), 1.96 (1H, m), H2-15], 4.87 (1H, m, H-16), 2.94 (1H, dd, J = 3.6, 13.2 Hz, H-18), [1.41 (1H, dd, J = 3.6, 13.2 Hz), 3.09 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 6.48 (1H, d, J = 8.4 Hz, H-21), 4.81 (1H, d, J = 8.4 Hz, H-22), 1.32 (3H, s, H3-23), [3.33 (1H, d, J = 10.8 Hz), 4.28 (1H, d, J = 10.8 Hz), H2-24], 0.66, 0.80, 1.82 (3H each, all s, H3-25, 26, 27), [3.67 (1H, d, J = 10.2 Hz), 3.96 (1H, d, J = 10.2 Hz), H2-28], 1.12, 1.32 (3H each, both s, H3-29, 30), 4.93 (1H, d, J = 7.8 Hz, H-1'), 4.30 (1H, dd, J = 7.8, 8.4 Hz, H-2'), 4.39 (1H, dd, J = 8.4, 8.4 Hz, H-3'), 4.59 (1H, dd, J = 8.4, 9.6 Hz, H-4'), 4.62 (1H, m, H-5'), 5.63 (1H, d, J = 7.8 Hz, H-1''), 4.10 (1H, dd, J = 7.2, 7.8 Hz, H-2''), 4.21 (1H, m, overlapped, H-3''), 4.51 (1H, m, overlapped, H-4''), 3.70 (1H, m, H-5''), [4.35 (1H, br. d, ca. J = 12 Hz), 4.45 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.23 (1H, d, J = 7.8 Hz, H-1'''), 4.07 (1H, dd, J = 7.2, 7.8 Hz, H-2'''), 4.21 (1H, m, overlapped, H-3'''), 4.20 (1H, dd, J = 9.0, 9.0 Hz, H-4'''), 4.01 (1H, m, H-5'''), [4.27 (1H, dd, J = 6.0, 10.8 Hz), 4.51 (1H, m, overlapped), H2-6'''], 5.91 (1H, q, J = 6.6 Hz, H-3''''), 2.06 (3H, d, J = 6.6 Hz, H3-4''''), 1.99 (3H, s, H3-5''''). 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 1087.53455 [M–H]– (calcd C53H83O23, 1087.53196).
Aesculusoside A (20)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.76, 1.32 (1H each, both m, H2-1), 1.88, 2.25 (1H each, both m, H2-2), 3.39 (1H, dd, J = 3.6, 12.0 Hz, H-3), 0.82 (1H, br. d, ca. J = 11 Hz, H-5), [1.20 (1H, m), 1.51 (1H, m, overlapped), H2-6], [1.24 (1H, m), 1.51 (1H, m, overlapped), H2-7], 1.64 (1H, m, overlapped, H-9), 1.77, 1.83 (1H each, both m, H2-11), 5.44 (1H, t like, ca. J = 3 Hz, H-12), [1.64 (1H, m, overlapped), 1.90 (1H, m), H2-15], 4.77 (1H, m, H-16), 2.83 (1H, br. d, ca. J = 13 Hz, H-18), [1.39 (1H, br. d, ca. J = 13 Hz), 3.00 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 4.76 (1H, d, J = 10.2 Hz, H-21), 4.38 (1H, d, J = 10.2 Hz, H-22), 1.30 (3H, s, H3-23), [3.31 (1H, d, J = 10.8 Hz), 4.25 (1H, d, J = 10.8 Hz), H2-24], 0.66, 0.92, 1.80 (3H each, all s, H3-25, 26, 27), [4.21 (1H, d, J = 9.6 Hz), 4.34 (1H, d, J = 9.6 Hz), H2-28], 1.31, 1.36 (3H each, both s, H3-29, 30), 4.90 (1H, d, J = 7.2 Hz, H-1'), 4.25 (1H, dd, J = 7.2, 7.8 Hz, H-2'), 4.37 (1H, dd, J = 7.8, 9.0 Hz, H-3'), 4.57 (1H, dd, J = 9.0, 9.6 Hz, H-4'), 4.59 (1H, d, J = 9.6 Hz, H-5'), 5.58 (1H, d, J = 7.2 Hz, H-1''), 4.06 (1H, dd, J = 7.2, 8.4 Hz, H-2''), 4.19 (1H, m, overlapped, H-3''), 4.46 (1H, dd, J = 9.6, 9.6 Hz, H-4''), 3.67 (1H, m, H-5''), [4.32 (1H, br. d, ca. J = 12 Hz), 4.41 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.19 (1H, d, J = 7.2 Hz, H-1'''), 4.03 (1H, dd, J = 7.2, 7.8 Hz, H-2'''), 4.19 (1H, m, overlapped, H-3'''), 4.15 (1H, dd, J = 7.8, 8.4 Hz, H-4'''), 3.97 (1H, m, H-5'''), [4.22 (1H, dd, J = 6.0, 11.4 Hz), 4.48 (1H, br. d, ca. J = 11 Hz), H2-6''']. 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 1047.50066 [M – H]– (calcd C50H79O23, 1047.50354).
Escin IV (21)
White powder; 1H NMR (C5D5N, 500 MHz) δ: 0.77, 1.32 (1H each, both m, H2-1), 1.90, 2.26 (1H each, both m, H2-2), 3.42 (1H, dd, J = 4.5, 12.0 Hz, H-3), 0.83 (1H, br. d, ca. J = 11 Hz, H-5), 1.20, 1.51 (1H each, both m, H2-6), 1.25, 1.50 (1H each, both m, H2-7), 1.63 (1H, m, H-9), 1.71, 1.82 (1H each, both m, H2-11), 5.40 (1H, t like, ca. J = 3 Hz , H-12), 1.61, 1.84 (1H each, both m, H2-11), 4.45 (1H, m, H-16), 3.04 (1H, m, overlapped, H-18), [1.38 (1H, br. d, ca. J = 8 Hz), 3.04 (1H, m, overlapped), H2-19], 6.48 (1H, d, J = 10.0 Hz, H-21), 6.19 (1H, d, J = 10.0 Hz, H-22), 1.33 (3H, s, H3-23), [3.34 (1H, d, J = 11.0 Hz), 4.27 (1H, d, J = 11.0 Hz), H2-24], 0.65, 0.80, 1.81 (3H each, all s, H3-25, 26, 27), [3.39 (1H, d, J = 10.5Hz), 3.61 (1H, d, J = 10.5 Hz), H2-28], 1.06, 1.28 (3H each, both s, H3-29, 30), 4.94 (1H, d, J = 8.0 Hz, H-1'), 4.30 (1H, dd, J = 8.0, 8.0 Hz, H-2'), 4.38 (1H, dd, J = 8.0, 8.5 Hz, H-3'), 4.60 (1H, dd, J = 8.5, 9.5 Hz, H-4'), 4.62 (1H, d, J = 9.5 Hz, H-5'), 5.62 (1H, d, J = 7.5 Hz, H-1''), 4.10 (1H, dd, J = 7.5, 8.5 Hz, H-2''), 4.20 (1H, m, overlapped, H-3''), 4.51 (1H, dd, J = 8.5, 9.5 Hz, H-4''), 3.69 (1H, m, H-5''), [4.33 (1H, br. d, ca. J = 12 Hz), 4.44 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.22 (1H, d, J = 7.5 Hz, H-1'''), 4.05 (1H, dd, J = 7.5, 8.5 Hz, H-2'''), 4.20 (1H, m, overlapped, H-3'''), 4.17 (1H, dd, J = 8.5, 8.5 Hz, H-4'''), 4.00 (1H, m, H-5'''), [4.25 (1H, dd, J = 3.0, 11.5 Hz), 4.49 (1H, br. d, ca. J = 10 Hz), H2-6'''], 2.16 (3H, s, H3-2''''), 2.02 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S2. ESI-Q-Orbitrap MS m/z 1089.51489 [M – H]– (calcd C52H81O24, 1089.51122).
Escin V (22)
White powder; 1H NMR (C5D5N, 500 MHz) δ: 0.75, 1.33 (1H each, both m, H2-1), 1.90, 2.27 (1H each, both m, H2-2), 3.39 (1H, dd, J = 3.0, 11.0Hz, H-3), 0.83 (1H, m, H-5), [1.20 (1H, m), 1.50 (1H, m, overlapped), H2-6], [1.25 (1H, m), 1.50 (1H, m, overlapped), H2-7], 1.63 (1H, m, H-9), 1.73, 1.83 (1H each, both m, H2-11), 5.39 (1H, t like, ca. J= 3 Hz, H-12), 1.59, 1.83 (1H each, both m, H2-15), 4.44 (1H, m, H-16), 3.04 (1H, m, overlapped, H-18), [1.37 (1H, m), 3.04 (1H, m, overlapped), H2-19], 6.49 (1H, d, J = 9.0 Hz, H-21), 6.21 (1H, d, J = 9.0 Hz, H-22), 1.33 (3H, s, H3-23), [3.32 (1H, d, J = 10.0 Hz), 4.27 (1H, d, J = 10.0 Hz), H2-24], 0.66, 0.79, 1.82 (3H each, all s, H3-25, 26, 27), [3.36 (1H, d, J = 10.0 Hz), 3.59 (1H, d, J = 10.0 Hz), H2-28], 1.06, 1.28 (3H each, both s, H3-29, 30), 4.88 (1H, d, J = 7.0 Hz, H-1'), 4.25 (1H, dd, J = 7.0, 8.0 Hz, H-2'), 4.33 (1H, dd, J = 8.0, 8.0 Hz, H-3'), 4.51 (1H, dd, J = 8.0, 9.0 Hz, H-4'), 4.53 (1H, d, J = 9.0 Hz, H-5'), 5.60 (1H, d, J = 7.0 Hz, H-1''), 4.07 (1H, dd, J = 7.0, 8.0 Hz, H-2''), 4.21 (1H, m, overlapped, H-3''), 4.46 (1H, m, H-4''), 3.68 (1H, m, H-5''), [4.34 (1H, br. d, ca. J = 12 Hz), 4.44 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.21 (1H, d, J = 7.5 Hz, H-1'''), 4.02 (1H, dd, J = 7.5, 8.5 Hz, H-2'''), 4.21 (1H, m, overlapped, H-3'''), 4.16 (1H, dd, J = 8.5, 8.5 Hz, H-4'''), 3.97 (1H, m, H-5'''), [4.23 (1H, dd, J = 3.5, 11.5 Hz), 4.43 (1H, br. d, ca. J = 12 Hz), H2-6'''], 2.67 (1H, m, H3-2''''), 1.24 (6H, s, H3-3'''' and H3-4''''), 2.02 (3H, s, H3-2'''''). 13C NMR (C5D5N, 125 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1117.54253 [M–H]– (calcd C54H85O24, 1117.54675).
Table S3  13C NMR data for compounds 22(31 in C5D5N
	No.
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	1
	38.5
	38.4
	38.4
	38.5
	38.4
	38.5
	38.5
	38.5
	38.4
	38.5

	2
	26.5
	26.5
	26.5
	26.6
	26.5
	26.5
	26.5
	26.5
	26.5
	26.6

	3
	91.1
	91.1
	91.1
	91.1
	91.1
	91.1
	91.1
	91.2
	91.2
	91.2

	4
	43.6
	43.7
	43.7
	43.7
	43.6
	43.7
	43.7
	43.7
	43.6
	43.7

	5
	56.1
	56.1
	56.1
	56.1
	56.0
	56.1
	56.1
	56.1
	56.0
	56.1

	6
	18.5
	18.5
	18.5
	18.5
	18.4
	18.5
	18.5
	18.5
	18.5
	18.5

	7
	33.2
	33.2
	33.2
	33.2
	33.1
	33.2
	33.1
	33.2
	33.1
	33.2

	8
	39.8
	39.9
	39.9
	39.9
	39.8
	39.9
	39.9
	39.9
	39.9
	39.9

	9
	46.7
	46.7
	46.7
	46.7
	46.7
	46.7
	46.7
	46.7
	46.7
	46.8

	10
	36.3
	36.5
	36.3
	36.3
	36.3
	36.3
	36.3
	36.5
	36.3
	36.4

	11
	24.0
	24.0
	24.0
	24.1
	24.0
	24.1
	24.0
	24.0
	24.0
	24.1

	12
	123.7
	123.7
	123.8
	123.8
	123.8
	123.8
	123.8
	123.6
	123.9
	123.6

	13
	142.8
	142.9
	142.8
	142.7
	142.7
	142.7
	142.5
	142.9
	142.7
	142.8

	14
	41.8
	41.7
	41.6
	41.8
	41.7
	41.8
	41.7
	41.7
	41.7
	41.8

	15
	34.5
	34.6
	34.6
	34.6
	34.5
	34.6
	34.6
	34.6
	34.6
	34.7

	16
	68.0
	68.0
	68.0
	67.6
	67.6
	67.6
	67.8
	68.0
	67.6
	67.6

	17
	48.0
	48.0
	48.0
	47.0
	47.0
	47.1
	46.0
	48.0
	47.0
	47.1

	18
	39.8
	40.0
	40.1
	40.5
	40.5
	40.5
	41.5
	40.1
	40.5
	40.6

	19
	47.2
	47.2
	47.2
	47.3
	47.2
	47.3
	47.4
	47.2
	47.2
	47.3

	20
	36.3
	36.3
	36.3
	36.0
	36.3
	36.1
	36.8
	36.4
	36.0
	36.4

	21
	78.6
	79.4
	78.9
	81.7
	81.4
	81.2
	76.2
	79.4
	81.6
	81.6

	22
	74.8
	74.2
	74.3
	70.8
	71.0
	71.1
	78.0
	74.3
	70.6
	71.2

	23
	22.4
	22.4
	22.4
	22.5
	22.4
	22.5
	22.5
	22.4
	22.4
	22.5

	24
	63.3
	63.3
	63.3
	63.3
	63.2
	63.3
	63.3
	63.3
	63.2
	63.3

	25
	15.5
	15.5
	15.5
	15.6
	15.5
	15.6
	15.6
	15.5
	15.5
	15.6

	26
	16.8
	16.7
	16.7
	16.8
	16.8
	16.8
	16.7
	16.7
	16.8
	16.9

	27
	27.3
	27.4
	27.4
	27.4
	27.3
	27.4
	27.4
	27.4
	27.3
	27.4

	28
	63.3
	63.7
	63.8
	66.3
	66.3
	66.4
	68.2
	63.7
	66.3
	66.5

	29
	29.5
	29.5
	29.5
	29.8
	29.8
	29.8
	30.2
	29.6
	29.8
	29.8

	30
	20.7
	20.1
	20.2
	20.0
	20.1
	20.2
	19.4
	20.2
	20.0
	20.2

	1'
	104.5
	104.6
	104.6
	104.6
	104.5
	104.6
	104.6
	104.7
	104.7
	104.7

	2'
	79.6
	79.6
	79.6
	79.7
	79.5
	79.7
	79.7
	79.4
	79.3
	79.4

	3'
	76.6
	76.5
	76.4
	76.4
	76.3
	76.4
	76.5
	76.2
	76.1
	76.2

	4'
	82.2
	81.9
	81.7
	81.6
	81.6
	81.8
	81.8
	81.8
	81.8
	81.8

	5'
	76.4
	75.8
	75.7
	75.8
	75.7
	75.8
	75.9
	74.9
	74.9
	74.9

	6'
	170.9
	172.1
	172.0
	172.1
	172.1
	172.2
	172.5
	169.6
	169.6
	169.5

	7'
	
	
	
	
	
	
	
	52.7
	52.7
	52.7

	1''
	104.1
	104.2
	104.2
	104.3
	104.1
	104.3
	104.3
	104.2
	104.2
	104.3

	Table S3 (Continue)

	No.
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	2''
	75.6
	75.7
	75.7
	75.7
	75.6
	75.7
	75.7
	75.7
	75.7
	75.7

	3''
	77.9
	78.1
	78.1
	78.1
	78.0
	78.0
	78.1
	78.1
	78.1
	78.2

	4''
	69.7
	69.7
	69.7
	69.7
	69.6
	69.7
	69.7
	69.8
	69.7
	69.7

	5''
	78.4
	78.3
	78.3
	78.3
	78.2
	78.3
	78.3
	78.3
	78.3
	78.4

	6''
	61.5
	61.6
	61.6
	61.6
	61.5
	61.6
	61.6
	61.6
	61.5
	61.6

	1'''
	104.5
	104.7
	104.6
	104.6
	104.5
	104.6
	104.7
	105.0
	105.1
	105.1

	2'''
	74.8
	74.9
	74.8
	74.9
	74.8
	74.9
	74.9
	74.5
	74.5
	74.5

	3'''
	78.2
	78.1
	78.0
	78.0
	78.0
	78.1
	78.1
	78.2
	78.1
	78.2

	4'''
	71.4
	71.5
	71.5
	71.5
	71.4
	71.5
	71.5
	71.5
	71.4
	71.5

	5'''
	78.6
	78.5
	78.5
	78.5
	78.5
	78.5
	78.5
	78.5
	78.5
	78.6

	6'''
	62.3
	62.3
	62.4
	62.4
	62.3
	62.4
	62.4
	62.3
	62.3
	62.3

	1''''
	176.7
	168.0
	167.9
	171.4
	168.5
	168.6
	171.2
	168.1
	171.4
	168.5

	2''''
	34.5
	129.5
	128.9
	21.3
	129.7
	129.5
	21.3
	129.5
	21.4
	129.9

	3''''
	19.5
	136.9
	137.2
	
	136.4
	136.2
	
	137.0
	
	136.3

	4''''
	19.3
	14.3
	15.9
	
	14.2
	15.9
	
	14.3
	
	14.2

	5''''
	
	12.5
	21.0
	
	12.4
	21.0
	
	12.4
	
	12.5

	1'''''
	171.0
	171.0
	171.0
	170.7
	170.8
	170.7
	170.8
	171.0
	170.8
	170.7

	2'''''
	21.4
	20.9
	20.9
	20.7
	20.8
	20.7
	20.9
	20.9
	20.7
	20.8


Escin Ia (23)
White powder; 1H NMR (C5D5N, 500 MHz) δ: 0.77, 1.32 (1H each, both m, H2-1), 1.91, 2.28 (1H each, both m, H2-2), 3.43 (1H, dd, J = 4.5, 12.5 Hz, H-3), 0.84 (1H, br. d, ca. J = 11 Hz, H-5), 1.21, 1.53 (1H each, both m, H2-6), 1.25, 1.51 (1H each, both m, H2-7), 1.64 (1H, m, H-9), 1.73, 1.84 (1H each, both m, H2-11), 5.39 (1H, t like, ca. J = 3 Hz, H-12), 1.61, 1.85 (1H each, both m, H2-15), 4.45 (1H, m, H-16), 3.09 (1H, m, overlapped, H-18), [1.41 (1H, br. d, ca. J = 13 Hz), 3.09 (1H, m, overlapped), H2-19], 6.62 (1H, d, J = 10.0 Hz, H-21), 6.29 (1H, d, J = 10.0 Hz, H-22), 1.34 (3H, s, H3-23), [3.34 (1H, d, J = 11.0 Hz), 4.29 (1H, d, J = 11.0 Hz), H2-24], 0.65, 0.79, 1.84 (3H each, all s, H3-25, 26, 27), [3.40 (1H, d, J = 10.0 Hz), 3.62 (1H, d, J = 10.0 Hz), H2-28], 1.11, 1.34 (3H each, both s, H3-29, 30), 4.94 (1H, d, J = 7.5 Hz, H-1'), 4.32 (1H, dd, J = 7.5, 8.0 Hz, H-2'), 4.38 (1H, dd, J = 8.0, 8.5 Hz, H-3'), 4.61 (1H, dd, J = 8.5, 8.5 Hz, H-4'), 4.64 (1H, d, J = 8.5 Hz, H-5'), 5.65 (1H, d, J = 7.5 Hz, H-1''), 4.12 (1H, dd, J = 7.5, 8.0 Hz, H-2''), 4.22 (1H, m, overlapped, H-3''), 4.52 (1H, dd, J = 9.5, 10.0 Hz, H-4''), 3.70 (1H, m, H-5''), [4.37 (1H, dd, J = 4.5, 13.0 Hz), 4.46 (1H, br. d, ca. J = 13 Hz), H2-6''], 5.24 (1H, d, J = 7.5 Hz, H-1'''), 4.07 (1H, dd, J = 7.5, 8.0 Hz, H-2'''), 4.22 (1H, m, overlapped, H-3'''), 4.21 (1H, m, overlapped, H-4'''), 4.02 (1H, m, H-5'''), [4.29 (1H, br. d, ca. J = 11 Hz), 4.50 (1H, br. d, ca. J = 11 Hz), H2-6'''], 7.13 (1H, q, J = 7.0 Hz, H-3''''), 1.66 (3H, d, J = 7.0 Hz, H3-4''''), 1.97 (3H, br. s, H3-5''''), 1.92 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1129.54517 [M – H]– (calcd C55H85O24, 1129.54253).
Escin Ib (24)
White powder; 1H NMR (C5D5N, 600 MHz) δ: [0.76 (1H, m), 1.34 (1H, m, overlapped), H2-1], 1.90, 2.27 (1H each, both m, H2-2), 3.43 (1H, dd, J = 4.8, 11.4 Hz, H-3), 0.83 (1H, br. d, ca. J = 12 Hz, H-5), 1.20, 1.52 (1H each, both m, H2-6), 1.25, 1.50 (1H each, both m, H2-7), 1.63 (1H, m, H-9), 1.72, 1.82 (1H each, both m, H2-11), 5.40 (1H, t like, ca. J = 3 Hz, H-12), 1.62, 1.87 (1H each, both m, H2-15), 4.48 (1H, m, H-16), 3.06 (1H, dd, J = 3.0, 13.2 Hz, H-18), [1.40 (1H, dd, J = 3.0, 13.2 Hz), 3.08 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 6.61 (1H, d, J = 10.2 Hz, H-21), 6.22 (1H, d, J = 10.2 Hz, H-22), 1.34 (3H, s, H3-23), [3.34 (1H, d, J = 11.4 Hz), 4.31 (1H, d, J = 11.4 Hz), H2-24], 0.66, 0.80, 1.82 (3H each, all s, H3-25, 26, 27), [3.39 (1H, d, J = 9.6 Hz), 3.62 (1H, d, J = 9.6 Hz), H2-28], 1.09, 1.31 (3H each, both s, H3-29, 30), 4.94 (1H, d, J = 7.8 Hz, H-1'), 4.30 (1H, dd, J = 7.8, 9.0 Hz, H-2'), 4.40 (1H, dd, J = 8.4, 9.0 Hz, H-3'), 4.60 (1H, dd, J = 8.4, 9.6 Hz, H-4'), 4.62 (1H, d, J = 9.6 Hz, H-5'), 5.63 (1H, d, J = 8.4 Hz, H-1''), 4.10 (1H, dd, J = 8.4, 9.0 Hz, H-2''), 4.22 (1H, dd, J = 9.0, 9.6 Hz, H-3''), 4.50 (1H, dd, J = 9.6, 10.2 Hz, H-4''), 3.70 (1H, m, H-5''), [4.34 (1H, br. d, ca. J = 12 Hz), 4.44 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.22 (1H, d, J = 7.2 Hz, H-1'''), 4.05 (1H, dd, J = 7.2, 8.4 Hz, H-2'''), 4.20 (1H, dd, J = 8.4, 8.4 Hz, H-3'''), 4.18 (1H, dd, J = 8.4, 9.0 Hz, H-4'''), 4.00 (1H, m, H-5'''), [4.26 (1H, dd, J = 3.6, 10.2 Hz), 4.51 (1H, br. d, ca. J = 10 Hz), H2-6'''], 6.00 (1H, q, J = 7.2 Hz, H-3''''), 2.12 (3H, d, J = 7.2 Hz, H3-4''''), 2.03 (3H, s, H3-5''''), 1.94 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1129.54578 [M–H]– (calcd C55H85O24, 1129.54253)
Aesculiside A (25)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.78, 1.32 (1H each, both m, H2-1), 1.88, 2.26 (1H each, both m, H2-2), 3.40 (1H, dd, J = 4.2, 11.4 Hz, H-3), 0.83 (1H, br. d, ca. J = 12 Hz, H-5), [1.20 (1H, m), 1.50 (1H, m, overlapped), H2-6], [1.23 (1H, m), 1.50 (1H, m, overlapped), H2-7], 1.63 (1H, m, overlapped, H-9), 1.75, 1.85 (1H each, both m, H2-11), 5.43 (1H, t like, ca. J = 3 Hz, H-12), [1.63 (1H, m, overlapped), 1.87 (1H, m), H2-15], 4.74 (1H, m, H-16), 2.82 (1H, dd, ca. J = 4.2, 13.8 Hz, H-18), [1.37 (1H, dd, J = 4.2, 13.8 Hz), 3.08 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 6.39 (1H, d, J = 9.6 Hz, H-21), 4.46 (1H, d, J = 9.6 Hz, H-22), 1.32 (3H, s, H3-23), [3.32 (1H, d, J = 11.4 Hz), 4.27 (1H, d, J = 11.4 Hz), H2-24], 0.66, 0.92, 1.81 (3H each, all s, H3-25, 26, 27), [4.21 (1H, d, J = 9.6 Hz), 4.32 (1H, d, J = 9.6 Hz), H2-28], 1.11, 1.27 (3H each, both s, H3-29, 30), 4.91 (1H, d, J = 7.8 Hz, H-1'), 4.27 (1H, dd, J = 7.8, 8.4 Hz, H-2'), 4.38 (1H, dd, J = 8.4, 8.4 Hz, H-3'), 4.58 (1H, dd, J = 8.4, 10.2 Hz, H-4'), 4.60 (1H, d, J = 10.2 Hz, H-5'), 5.62 (1H, d, J = 7.8 Hz, H-1''), 4.10 (1H, dd, J = 7.8, 9.0 Hz, H-2''), 4.20 (1H, m, overlapped, H-3''), 4.50 (1H, dd, J = 9.0, 9.6 Hz, H-4''), 3.69 (1H, m, H-5''), [4.34 (1H, dd, J = 5.4, 11.4 Hz), 4.44 (1H, dd, J = 2.4, 12.0 Hz), H2-6''], 5.22 (1H, d, J = 7.8 Hz, H-1'''), 4.05 (1H, dd, J = 7.8, 8.4 Hz, H-2'''), 4.20 (1H, m, overlapped, H-3'''), 4.19 (1H, dd, J = 7.8, 8.4 Hz, H-4'''), 4.00 (1H, m, H-5'''), [4.27 (1H, dd, J = 4.2, 11.4 Hz), 4.49 (1H, br. d, ca. J = 11 Hz), H2-6'''], 2.10 (3H, s, H3-2''''), 2.00 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1089.51477 [M – H]– (calcd C52H81O24, 1089.51122).
Isoescin Ia (26)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.75, 1.29 (1H each, both m, H2-1), 1.88, 2.25 (1H each, both m, H2-2), 3.40 (1H, dd, J = 3.6, 10.8 Hz, H-3), 0.82 (1H, br. d, ca. J = 11 Hz, H-5), [1.20 (1H, m), 1.50 (1H, m, overlapped), H2-6], [1.23 (1H, m), 1.50 (1H, m, overlapped), H2-7], 1.63 (1H, m, H-9), 1.76, 1.83 (1H each, both m, H2-11), 5.45 (1H, t like, ca. J = 3 Hz, H-12), 1.65, 1.89 (1H each, both m, H2-15), 4.77 (1H, m, H-16), 2.86 (1H, dd, J = 3.0, 13.8 Hz, H-18), [1.39 (1H, dd, J = 3.0, 13.8 Hz), 3.10 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 6.46 (1H, d, J = 9.6 Hz, H-21), 4.53 (1H, d, J = 9.6 Hz, H-22), 1.31 (3H, s, H3-23), [3.31 (1H, d, J = 11.4 Hz), 4.26 (1H, d, J = 11.4 Hz), H2-24], 0.65, 0.93, 1.81 (3H each, all s, H3-25, 26, 27), [4.27 (1H, d, J = 10.2 Hz), 4.30 (1H, d, J = 10.2 Hz), H2-28], 1.11, 1.33 (3H each, both s, H3-29, 30), 4.93 (1H, d, J = 7.2 Hz, H-1'), 4.30 (1H, dd, J = 7.2, 9.6 Hz, H-2'), 4.41 (1H, dd, J = 9.6, 9.6 Hz, H-3'), 4.61 (1H, dd, J = 9.6, 9.6 Hz, H-4'), 4.63 (1H, d, J = 9.6 Hz, H-5'), 5.63 (1H, d, J = 7.2 Hz, H-1''), 4.10 (1H, dd, J = 7.2, 8.4 Hz, H-2''), 4.21 (1H, m, overlapped, H-3''), 4.51 (1H, dd, J = 9.6, 10.2 Hz, H-4''), 3.68 (1H, m, H-5''), [4.34 (1H, dd, J = 4.8, 12.0 Hz), 4.44 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.23 (1H, d, J = 7.8 Hz, H-1'''), 4.06 (1H, dd, J = 7.8, 7.8 Hz, H-2'''), 4.21 (1H, m, overlapped, H-3'''), 4.19 (1H, dd, J = 9.0, 9.0 Hz, H-4'''), 4.00 (1H, m, H-5'''), [4.26 (1H, dd, J = 3.6, 10.2 Hz), 4.52 (1H, br. d, ca. J = 10 Hz), H2-6'''], 7.03 (1H, q, J = 6.6 Hz, H-3''''), 1.62 (3H, d, J = 6.6 Hz, H3-4''''), 1.86 (3H, br. s, H3-5''''), 2.04 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1129.54773 [M – H]– (calcd C55H85O24, 1129.54253).
Isoescin Ib (27)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.75, 1.33 (1H each, both m, H2-1), [1.89 (1H, m, overlapped), 2.26 (1H, m), H2-2], 3.41 (1H, dd, J = 3.6, 10.8 Hz, H-3), 0.83 (1H, br. d, ca. J = 12 Hz, H-5), [1.21 (1H, m), 1.51 (1H, m, overlapped), H2-6], [1.25 (1H, m), 1.51 (1H, m, overlapped), H2-7], 1.63 (1H, m, H-9), 1.77, 1.83 (1H each, both m, H2-11), 5.44 (1H, t like, ca. J = 3Hz, H-12), [1.65 (1H, m), 1.89 (1H, m, overlapped), H2-15], 4.75 (1H, m, H-16), 2.83 (1H, dd, J = 3.6, 13.8 Hz, H-18), [1.39 (1H, dd, J = 3.6, 13.8 Hz), 3.09 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 6.49 (1H, d, J = 9.6 Hz, H-21), 4.47 (1H, d, J = 9.6 Hz, H-22), 1.32 (3H, s, H3-23), [3.32 (1H, d, J = 10.8 Hz), 4.27 (1H, d, J = 10.8 Hz), H2-24], 0.67, 0.93, 1.82 (3H each, all s, H3-25, 26, 27), [4.24 (1H, d, J = 10.8 Hz), 4.28 (1H, d, J = 10.8 Hz ), H2-28], 1.12, 1.31 (3H each, both s, H3-29, 30), 4.91 (1H, d, J = 7.2 Hz, H-1'), 4.28 (1H, m, overlapped, H-2'), 4.37 (1H, dd, J = 7.8, 9.0 Hz, H-3'), 4.57 (1H, dd, J = 8.4, 9.0 Hz, H-4'), 4.59 (1H, m, H-5'), 5.61 (1H, d, J = 7.8 Hz, H-1''), 4.08 (1H, dd, J = 7.8, 9.0 Hz, H-2''), 4.20 (1H, m, overlapped, H-3''), 4.49 (1H, m, overlapped, H-4''), 3.69 (1H, m, H-5''), [4.34 (1H, br. d, ca. J = 11 Hz), 4.44 (1H, br. d, ca. J = 11 Hz), H2-6''], 5.22 (1H, d, J = 7.2 Hz, H-1'''), 4.05 (1H, dd, J = 7.2, 7.8 Hz, H-2'''), 4.20 (1H, m, overlapped, H-3'''), 4.19 (1H, dd, J = 9.6, 9.6 Hz, H-4'''), 3.99 (1H, m, H-5'''), [4.25 (1H, br. d, ca. J = 11 Hz), 4.49 (1H, m, overlapped), H2-6'''], 5.91 (1H, q, J = 7.2 Hz, H-3''''), 2.07 (3H, d, J = 7.2 Hz, H3-4''''), 2.00 (3H, s, H3-5''''), 1.99 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1129.54553 [M–H]– (calcd C55H85O24, 1129.54253).
Aesculusoside B (28)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.76, 1.33 (1H each, both m, H2-1), 1.91, 2.27 (1H each, both m, H2-2), 3.40 (1H, dd, J = 3.6, 10.8 Hz, H-3), 0.83 (1H, br. d, ca. J = 12 Hz, H-5), [1.22 (1H, m), 1.51 (1H, m, overlapped), H2-6], [1.24 (1H, m), 1.51 (1H, m, overlapped), H2-7], 1.64 (1H, m, H-9), 1.77, 1.85 (1H each, both m, H2-11), 5.42 (1H, t like, ca. J = 3 Hz, H-12), 1.62, 1.87 (1H each, both m, H2-15), 4.60 (1H, m, H-16), 2.80 (1H, dd, J = 3.0, 13.8 Hz, H-18), [1.40 (1H, dd, J = 3.0, 13.8 Hz), 3.04 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 4.94 (1H, d, J = 10.2 Hz, H-21), 5.90 (1H, d, J = 10.2 Hz, H-22), 1.32 (3H, s, H3-23), [3.33 (1H, d, J = 11.4 Hz), 4.29 (1H, d, J = 11.4 Hz), H2-24], 0.67, 0.87, 1.83 (3H each, all s, H3-25, 26, 27), 4.09 (2H, m, H2-28), 1.31, 1.38 (3H each, both s, H3-29, 30), 4.91 (1H, d, J = 7.8 Hz, H-1'), 4.27 (1H, dd, J = 7.8, 9.6 Hz, H-2'), 4.39 (1H, dd, J = 9.0, 9.6 Hz, H-3'), 4.58 (1H, dd, J = 9.6, 9.6 Hz, H-4'), 4.60 (1H, d, J = 9.6 Hz, H-5'), 5.62 (1H, d, J = 7.2 Hz, H-1''), 4.10 (1H, dd, J = 7.2, 9.0 Hz, H-2''), 4.21 (1H, m, overlapped, H-3''), 4.50 (1H, dd, J = 9.0, 9.0 Hz, H-4''), 3.70 (1H, m, H-5''), [4.35 (1H, br. d, ca. J = 12 Hz), 4.45 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.23 (1H, d, J = 7.8 Hz, H-1'''), 4.06 (1H, dd, J = 7.8, 8.4 Hz, H-2'''), 4.21 (1H, m, overlapped, H-3'''), 4.19 (1H, dd, J = 8.4, 8.4 Hz, H-4'''), 4.00 (1H, m, H-5'''), [4.25 (1H, dd, J = 4.2, 12.0 Hz), 4.49 (1H, br. d, ca. J = 12 Hz), H2-6'''], 2.01 (3H, s, H3-2''''), 2.14 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1089.51465 [M – H]– (calcd C52H81O24, 1089.51122).
Olean-12-ene-16α,21β,22α,24,28-pentol,3β-[(O-β-D-glucopyranosyl-(1→2)-O-[β-D-glucopyranosyl-(1→4)]-β-D-glucopyranuronosyl)oxy]-,methyl ester,22-acetate 21-((Z)-2-methylcrotonate) (29)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.78, 1.37 (1H each, both m, H2-1), 1.89, 2.15 (1H each, both m, H2-2), 3.38 (1H, dd, J = 4.2, 12.6 Hz, H-3), 0.83 (1H, dd, J = 3.2, 13.2 Hz, H-5), [1.20 (1H, m), 1.51 (1H, m, overlapped), H2-6], [1.26 (1H, m), 1.51 (1H, m, overlapped), H2-7], 1.64 (1H, m, H-9), 1.74, 1.84 (1H each, both m, H2-11), 5.41 (1H, t like, ca. J = 3 Hz, H-12), 1.61, 1.85 (1H each, both m, H2-15), 4.47 (1H, m, overlapped, H-16), 3.09 (1H, dd, J = 3.0, 13.8 Hz, H-18), [1.42 (1H, dd, J = 3.0, 13.8 Hz), 3.10 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 6.60 (1H, d, J = 10.2 Hz, H-21), 6.28 (1H, d, J = 10.2 Hz, H-22), 1.33 (3H, s, H3-23), [3.33 (1H, d, J = 11.4 Hz), 4.28 (1H, d, J = 11.4 Hz), H2-24], 0.67, 0.81, 1.82 (3H each, all s, H3-25, 26, 27), [3.41 (1H, d, J = 10.8 Hz), 3.63 (1H, d, J = 10.8 Hz), H2-28], 1.11, 1.34 (3H each, both s, H3-29, 30), 4.90 (1H, d, J = 7.8 Hz, H-1'), 4.27 (1H, dd, J = 7.8, 9.6 Hz, H-2'), 4.34 (1H, dd, J = 9.0, 9.6 Hz, H-3'), 4.47 (1H, m, overlapped, H-4'), 4.55 (1H, d, J = 10.2 Hz, H-5'), 5.63 (1H, d, J = 7.8 Hz, H-1''), 4.10 (1H, dd, J = 7.8, 9.0 Hz, H-2''), 4.22 (1H, dd, J = 9.0, 9.6 Hz, H-3''), 4.50 (1H, dd, J = 9.6, 9.6 Hz, H-4''), 3.71 (1H, m, H-5''), [4.35 (1H, dd, J = 1.8, 12.0 Hz), 4.44 (1H, br. d, ca. J = 12 Hz), H2-6''], 5.02 (1H, d, J = 7.8 Hz, H-1'''), 3.98 (1H, dd, J = 7.8, 8.4 Hz, H-2'''), 4.18 (1H, m, overlapped, H-3'''), 4.18 (1H, m, overlapped, H-4'''), 4.00 (1H, m, H-5'''), [4.28 (1H, dd, J = 6.0, 13.2 Hz), 4.53 (1H, dd, J = 2.4, 13.2 Hz), H2-6'''], 7.12 (1H, q, J = 7.2 Hz, H-3''''), 1.67 (3H, d, J = 7.2 Hz, H3-4''''), 1.97 (3H, br. s, H3-5''''), 1.92 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1143.56152 [M – H]– (calcd C56H87O24, 1143.55818).
6'-Methyleter-O-aesculiside A (30)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.75, 1.33 (1H each, both m, H2-1), [1.87 (1H, m, overlapped), 2.13 (1H, m), H2-2], 3.36 (1H, dd, J = 4.2, 11.4 Hz, H-3), 0.81 (1H, br. d, ca. J = 11 Hz, H-5), [1.21 (1H, m), 1.49 (1H, m, overlapped), H2-6], [1.22 (1H, m), 1.49 (1H, m, overlapped), H2-7], 1.62 (1H, m, H-9), 1.78, 1.84 (1H each, both m, H2-11), 5.44 (1H, t like, ca. J = 3 Hz, H-12), [1.64 (1H, m), 1.87 (1H, m, overlapped), H2-15], 4.76 (1H, m, H-16), 2.84 (1H, dd, J = 3.6, 13.2 Hz, H-18), [1.38 (1H, dd, J = 3.6, 13.2 Hz), 3.10 (1H, dd, J = 13.2, 13.2 Hz), H2-19], 6.43 (1H, d, J = 9.6 Hz, H-21), 4.49 (1H, d, J = 9.6 Hz, H-22), 1.30 (3H, s, H3-23), [3.32 (1H, d, J = 9.6 Hz), 4.26 (1H, d, J = 9.6 Hz), H2-24], 0.66, 0.92, 1.81 (3H each, all s, H3-25, 26, 27), [4.23 (1H, d, J = 9.0 Hz), 4.33 (1H, d, J = 9.0 Hz), H2-28], 1.12, 1.29 (3H each, both s, H3-29, 30), 4.90 (1H, d, J = 7.8 Hz, H-1'), 4.28 (1H, dd, J = 7.8, 8.4 Hz, H-2'), 4.35 (1H, dd, J = 8.4, 9.0 Hz, H-3'), 4.48 (1H, dd, J = 9.0, 9.6 Hz, H-4'), 4.56 (1H, d, J = 9.6 Hz, H-5'), 3.93 (3H, s, H-7'), 5.65 (1H, d, J = 7.8 Hz, H-1''), 4.11 (1H, dd, J = 7.8, 8.4 Hz, H-2''), 4.24 (1H, dd, J = 8.4, 9.0 Hz, H-3''), 4.52 (1H, dd, J = 9.0, 9.6 Hz, H-4''), 3.70 (1H, m, H-5''), [4.36 (1H, dd, J = 5.4, 11.4 Hz), 4.46 (1H, dd, J = 2.4, 12.6 Hz), H2-6''], 5.04 (1H, d, J = 7.2 Hz, H-1'''), 3.99 (1H, dd, J = 7.2, 8.4 Hz, H-2'''), 4.21 (1H, m, overlapped, H-3'''), 4.21 (1H, m, overlapped, H-4'''), 4.02 (1H, m, H-5'''), [4.30 (1H, dd, J = 6.0, 10.8 Hz), 4.55 (1H, br. d, ca. J = 11 Hz), H2-6'''], 2.12 (3H, s, H3-2''''), 2.00 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1103.53174 [M – H]– (calcd C53H83O24, 1103.52688).
Aesculioside G (31)
White powder; 1H NMR (C5D5N, 600 MHz) δ: 0.78, 1.36 (1H each, both m, H2-1), 1.89, 2.14 (1H each, both m, H2-2), 3.37 (1H, dd, J = 4.2, 11.4 Hz, H-3), 0.83 (1H, br. d, ca. J = 13 Hz, H-5), [1.23 (1H, m), 1.52 (1H, m, overlapped), H2-6], [1.25 (1H, m), 1.52 (1H, m, overlapped), H2-7], 1.64 (1H, m, H-9), 1.81, 1.84 (1H each, both m, H2-11), 5.46 (1H, t like, ca. J = 3 Hz, H-12), 1.64, 1.91 (1H each, both m, H2-15), 4.77 (1H, m, H-16), 2.87 (1H, dd, J = 4.2, 13.8 Hz, H-18), [1.40 (1H, dd, J = 4.2, 13.8 Hz), 3.11 (1H, dd, J = 13.8, 13.8 Hz), H2-19], 6.49 (1H, d, J = 10.2 Hz, H-21), 4.53 (1H, d, J = 10.2 Hz, H-22), 1.32 (3H, s, H3-23), [3.33 (1H, d, J = 9.0 Hz), 4.27 (1H, d, J = 9.0 Hz), H2-24], 0.68, 0.95, 1.81 (3H each, all s, H3-25, 26, 27), [4.27 (1H, d, J = 9.0 Hz), 4.32 (1H, d, J = 9.0 Hz), H2-28], 1.12, 1.33 (3H each, both s, H3-29, 30), 4.89 (1H, d, J = 7.2 Hz, H-1'), 4.26 (1H, dd, J = 7.2, 9.0 Hz, H-2'), 4.32 (1H, dd, J = 8.4, 9.0 Hz, H-3'), 4.46 (1H, dd, J = 8.4, 9.6 Hz, H-4'), 4.54 (1H, d, J = 9.6 Hz, H-5'), 3.93 (3H, s, H-7'), 5.63 (1H, d, J = 7.8 Hz, H-1''), 4.09 (1H, dd, J = 7.8, 8.4 Hz, H-2''), 4.19 (1H, m, overlapped, H-3''), 4.51 (1H, dd, J = 9.0, 9.6 Hz, H-4''), 3.71 (1H, m, H-5''), [4.36 (1H, br. d, ca. J = 13 Hz), 4.45 (1H, dd, J = 2.4, 12.6 Hz), H2-6''], 5.03 (1H, d, J = 7.8 Hz, H-1'''), 3.98 (1H, dd, J = 7.8, 8.4 Hz, H-2'''), 4.19 (1H, m, overlapped, H-3'''), 4.19 (1H, m, overlapped, H-4'''), 4.00 (1H, m, H-5'''), [4.29 (1H, dd, J = 6.0, 12.0 Hz), 4.52 (1H, br. d, ca. J = 12 Hz), H2-6'''], 7.03 (1H, q, J = 7.2 Hz, H-3''''), 1.61 (3H, d, J = 7.2 Hz, H3-4''''), 1.87 (3H, br. s, H3-5''''), 2.04 (3H, s, H3-2'''''). 13C NMR (C5D5N, 150 MHz) δ: Table S3. ESI-Q-Orbitrap MS m/z 1143.56165 [M – H]– (calcd C56H87O24, 1143.55818).
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