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Figure S1: Negative HRESIMS for compound 4
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Figure S4: APT-NMR of compound 4 (in CDs:0D, 150 MHz)
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Figure S5: Expanded APT-NMR of compound 4 (in CDzOD, 150 MHz)
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Figure S6: HSQC spectrum of compound 4
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Figure S7: Expanded HSQC spectrum of compound 4
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Figure S8: HMBC spectrum of compound 4
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Figure S9: Expanded HMBC spectrum of compound 4
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Figure S10: *H-'H-COSY spectrum of compound 4
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Figure S11: Expanded *H-H-COSY spectrum of compound 4
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Figure S12: NOESY spectrum of compound 4

© 2024 ACG Publications. All rights reserved.

1 (opm)



Lo
=m0

“]@P
]

LK)
=0

/I
b Sh =
o cniil
“\:“"‘ L =3 @ =
8 !
A 0 I
\ ii" = o H
%, (ir—
= | ' L= (A
L % aﬂ
-E-((fi«»)) — 7,_4‘)’ y_‘j
== —

c@iﬁg

P

b
[
T T T T T T T T T T T T T
5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 18 1.6 14 1.2 1.0 0.8
12 (ppm)

Figure S13: Expanded NOESY spectrum of compound 4
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Figure S14: Negative HRESIMS for compound 5

© 2024 ACG Publications. All rights reserved.

11



11x 16

F1ox1d

Lo.ox10

Lgox10

F70x10

F6.0x 10

F50x10

L40x10

L3ox10

F20x10

L1ox1d

0.0

L-1.0x10

5.0

55

f1 (ppm)

'H- NMR of compound 5 (in CD3;0D, 600 MHz)

S15

L6510
F60x10

F55x10

F50x10

Fa5x10

Faox10

F35x10

F30x10

F25x10

F20x10

F15x10

Frox10
F50x1d

Fo0

88Y0°€
€160¢ =
L090°€
S$¥90°€ \

€169°¢
¥099°¢
°L99¢
09.9°¢
9989°¢
1969°¢
hm;vm/
(478
QOmw.wV
ceoLe 5
Nok,m\
28¢8°¢
owwwww
8LGBE
m—mmvm\
v6L8°€
0688°¢
Yov0'y
6EY0 QW
€LYOY
6850 £
w—mov\
€590

99.0F

k14424
86YZY V
8952Y N

mNqu\

SLLTY

20240123-CIV.1.1.1r

CIV-1H

JJLMMM

f1 (ppm)

Expanded H- NMR of compound 5 (in CD;OD, 600 MHz)

Figure S16

© 2024 ACG Publications. All rights reserved.

12



20240123-CIV.3.1.1r
CIV-APT

105.6

T T
100 90
1 (ppm)

T T
210 200 190

S17: APT-NMR of compound 5 (in CDs0D, 150 MHz)

26240123-CIV.3.1.1r
aV-APT

86.7
61.4
54.2

788
<788
1763
761
— 740
— 732
— 704
— 682
— 670
—513

t250x% 10
L2.40x10°
F2.30% 16
F220% 10
L2.10x 10
t2.00x 16
F1.90% 16
t1.80x 10
F1.70x 10
F1.60x 108
t1.50% 10°
L1.40x10°
F1.30x 10
F1.20x 10
F1.10x10
F1.00x 10
F9.00% 10"
(8.00% 10’
L7.00x 10
(6.00% 10/
F5.00% 10"
f4.00x 10/
F3.00x 10/
F2.00% 10"
1.00% 10
F-0.00

-1.00% 10

F-2.00% 10

F15x 10

F14x1d

F13x 10

Fi12x1d

F11x1d

F10x 16

Loox10

Lsox10

F7.0x10

F6.0x 10

F5.0x 10

F40x10

F3.0x10

F20x10

F1.0x10

0.0

L-1.0x10

80 8

7 76
1 (ppm)

Figure S18: Expanded APT-NMR of compound 5 (in CD;0D, 150 MHz)
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Figure S19: HSQC spectrum of compound 5
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Figure S20: Expanded HSQC spectrum of compound 5
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H-1° H-23

20240123-CIV.5.1.2rr
CIV-HMBC

T

=)

C-25

610

c-3

|

1 (ppm)

k40

80

=100

=110

37
2 (ppm)

4.4 a8

Figure S22: Expanded HMBC spectrum of compound 5

© 2024 ACG Publications. All rights reserved.

15

1 (ppm)}



20240123-CIV.6.1.2rr
S

CIV-COSY ©° roo
0.5
1.0
15
20
25
3.0
35 E
Lao =
Las
5.0
55
" 6.0
6.5
7.0
7‘0 6‘ 5 6‘ 0 5‘.5 5‘0 4‘ 5 4‘0 Py 5.5 3‘.0 2‘.5 2‘.0 |‘.5 1‘v0 0‘5 0‘.0
Figure S23: *H-'H-COSY spectrum of compound 5
A,vafk_NML JJ“UJ .

4a iz 40 ) E) kY iz 30 28 28 BN 22 0 i 8 i 12 o o8
2 (ppm)

Figure S24: Expanded *H-*H-COSY spectrum of compound 5

© 2024 ACG Publications. All rights reserved.

16



20240123-CIV.7.1.2rr
CIV-NOESY

7

> —_— <<=Z2
| G
«& [
#
. W
7 o )
/ $' £
®
o
e TR
& b
o TR
! )
. gk
I ot
o
B ] 0
¢ Tl
. - .
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 35 30 2.5 2.0 15 1.0 05 0.0

2 (ppm)

Figure S25: NOESY spectrum of compound 5

© 2024 ACG Publications. All rights reserved.

17

f1 (ppm)



20240123-CIV.7.1.2rr

6 s
GCIV-NOESY H,28/H.-3 !ﬁ ) )
| .
s H,-28/ H-6 H24/H 22 Jab | ¥
\H711/H3718 o ﬁ‘ ol 144

' b \ 38

) 0/@®

b oE,21H23

N Lot
>0
56— o ' i
;
3 5
,_____Lr =—0 = 0 2P (s C_ ]
= «»J,_ ———) ’_‘/
= = ) (o

0.5

T T T T T
3.6 3.4 3.2 3.0 2.8 2

T T T T T T
.6 24 2.2 2.0 1.8 1.6 1.4 o B
2 (ppm)

Figure S26: Expanded NOESY spectrum of compound 5
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Figure S30: APT-NMR of compound 6 (in CD;0D, 150 MHz)
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Figure S31: Expanded APT-NMR of compound 6 (in CD;OD, 150 MHz)
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Figure S32: HSQC spectrum of compound 6
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Figure S43: APT-NMR of compound 7 (in CDsOD, 150 MHz)
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Figure S46: Expanded HSQC spectrum of compound 7
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Table S1: The NMR data of similar compounds

3-O-p-D-allopyranosyl-25-O-g-D-glucopyranosyl-

No. Bryonioside D 5pB,19-epoxycucurbita-6-ene-23(R),24(S)-diol Bryonioside F
OH oc OH dc OH oc
1 1.60, 2.23 20.5 1.31,1.72 18.5 1.52,1.92 221
2 1.88,2.42 29.7 1.74,2.32 27.2 1.80, 2.39 285
3 3.71 (br si 86.4 3.64brs 85.2 3.65 (brs) 87.2
41.0 38.6 42.0
64.8 85.8 141.2
6 3.16 (br d, 5.3) 515 6.14 dd (1.38.3) 133.8 5.53 (br d, 6.0) 1185
7 1.73,2.15 231 5.5dd (3.39.8) 130.1 1.76,2.17 24.1
8 177 42.7 2.26 51.9 1.80 439
48.6 44.9 49.0
10 242 337 2.24 39.7 2.46 35.9
2138 1.29,1.58 235 2136
2.93(d, 15.0), 2.48 (d, 15.0)  48.7 1.44,1.54 30.7 2.92 (d, 14.4), 2.46 (d, 14.4)  48.7
49.1 45.2 49.1
49.1 48.6 49.6
15 1.11,1.30 345 1.09,1.14 329 1.17,1.27 345
16 1.76,1.85 28.7 1.36,1.86 28.1 1.35,1.96 279
17 1.70 50.2 1.44 51.2 1.68 49.7
18 0.66 (s) 16.7 0.74s 14.6 0.70 (s) 16.9
19 1.37 (s) 19.4 3.56d(7.7)3.74d (7.7) 79.8 1.16 (s) 203
20 1.50 36.0 2.04 323 1.40 35.8
21 0.92 (d, 6.4) 18.6 1.06 d (6.0) 18.5 0.86 (d, 6.4) 184
22 1.67,1.79 34.0 1.14,2.26 423 1.40, 1.96 304
23 1.33,2.01 217 4.48 66.6 2.92,2.98 333
24 3.77(d, 9.8) 79.1 3.61 79.7 216.4
722 1.72s 81.0 76.8
26 1.56 (s) 26.0 1.73s 23.0 1.58 (s) 27.3
27 1.54 (s) 26.2 1455 24.6 1.58 (s) 273
28 1.19 (s) 20.8 0.86s 205 1.12 (s) 28.3
29 1.25(s) 254 0.83s 252 1.56 (s) 25.9
30 1.03 (s) 19.8 1.06 d (6.0) 19.8 0.96 (s) 18.2
1 4.88 (d, 7.8) 106.8 5.34d (7.7) 104.0 4.88(d, 7.8) 107.4
2 3.99 75.6 3.92 727 3.96 75.5
3 4.23 78.6 4.67 723 4.19 78.8
4 4.22 717 414 68.9 4.22 71.8
5' 3.95 785 4.44 75.8 3.96 78.3
6' 441,455 62.9 4.32 4.50 62.9 4.40, 4.55 63.0
1" 5.21d(7.8) 98.5
2" 3.96 75.0
3" 4.22 78.5
4" 4.16 715
5" 3.93 78.0
6" 4.324.52 62.5
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R=p-D-glucopyranosyl,
R1= p-D-allopyranosyl

Figure S61: Structure of compounds similar to 4 :7
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