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Figure S1. The 3C NMR (125.67 MHz) spectrum of chitonoidoside I (1) in CsDsN/D:0O (4/1)
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Figure S2. The 'H NMR (500.12 MHz) spectrum of chitonoidoside I (1) in CsDsN/D:O (4/1)
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Figure S3. The COSY (500.12 MHz) spectrum of chitonoidoside I (1) in CsDsN/D-20 (4/1)

ppm



A ppm

8 - @0 9%6 o -Qoo@é we% g’: o 5 f 60
SREIE -~ - (=) - & ° b F
] o o STOE Do : C 70
L o Do . D :
9 O » e . L
wm- o e O 0 = @%um . E
' E 80
! ) ’ 0@ E
D a2 o @ :
o == [
) - 90
o - 100
0 = E
<0 D CTp ® <> ¢ :

& = - o ~110
I ' ' I ' ' I LA R ' ' ' ' I ' ' ' I ' ' I ' ' I ' ' T

B N R RN EARARAR BN B T I I T A N I B RN ERRREER R
5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 ppm
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Figure S6. The HMBC (500.12 MHz) spectrum of chitonoidoside I (1) in CsDsN/D20 (4/1)
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Figure S8. HR-ESI-MS (-) and ESI-MS/MS (-) spectra of chitonoidoside I (1)



Table S1. 3C and '"H NMR chemical shifts and HMBC and ROESY correlations of aglycone moiety of chitonoidoside I (1).

Position 8¢ mult.2 Su mult. (J in Hz)® HMBC ROESY
1 36.0 CH: 1.75m H-11, H-19
1.31m
2 26.7 CH: 2.08 m
1.87 m H-19
3 88.7 CH 3.13dd (4.0; 11.2) C: 1 Xyll H-5, H-31, H1-Xyl1
4 395C
5 52.7 CH 0.79 brd (11.6) C:10, 19, 30 H-3, H-31
6 20.9 CH: 1.58 m
140 m H-19
7 28.3 CH: 1.58 m
1.17 m H-32
8 38.6 CH 3.14m H-19
9 150.9 C
10 39.6 C
11 111.1 CH 528 m C:10, 13 H-1, H-19
12 31.9 CH: 2.64d (17.4) C:18 H-17, H-32
248 dd (5.8, 17.4) C:11, 14 H-21
13 55.8 C
14 419C
15 51.9 CH: 2.40d (15.8) C:13,16, 32 H-7, H-32
2.11d (15.8) C: 14,16, 32 H-8
16 2145C
17 61.2 CH 2.88s C:12, 13,16, 18, 20, 21 H-21, H-32
18 176.7 C
19 21.9 CHs 1.28s C:1,5910 H-1, H-2, H-8, H-30
20 83.6 C
21 26.7 CHs 144 s C:17,20, 22 H-12, H-17
22 38.1 CH: 1.71m C:20,21,23 H-21
154 m C:17,20, 21,23
23 22.0 CH2 1.71m
145m
24 37.7 CH: 1.88 m C:25,26,27 H-21
25 1455C
26 110.4 CH2 4.70 brs C:24,27
4.68 brs C:24,27
27 22.1 CHs 1.62s C: 24, 25,26
30 16.5 CHs 098 s C:3,4,5,31 H-2, H-6, H-31,
31 27.9 CHs 1.15s C:3,4,5,30 H-3, H-5, H-6, H-30
32 20.5 CHs 0.88s C:8,13,14, 15 H-7, H-12, H-15, H-17

a Recorded at 125.67 MHz in CsDsN. b Recorded at 500.12 MHz in CsDsN.
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Figure S9. The *C NMR (125.67 MHz) spectrum of chitonoidoside J (2) in CsDsN/D:O (4/1)
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Figure S11. The COSY (500.12 MHz) spectrum of chitonoidoside J (2) in CsDsN/D20 (4/1)
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Figure S13. The HMBC (500.12 MHz) spectrum of chitonoidoside J (2) in CsDsN/D=0 (4/1)
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Figure S516. HR-ESI-MS and ESI-MS/MS spectra of chitonoidoside J (2)




Table S2. °C and "H NMR chemical shifts, HMBC and ROESY correlations of the aglycone moiety of chitonoidoside J (2).

Position 8¢ mult. « Su mult. (J in Hz) b HMBC ROESY
1 35.7 CHz 1.79 m H-11
137 m
2 26.5 CHz 213 m
3 88.1 CH 3.17 dd (4.2; 12.0) C:30 H-5, H-31, H1-Xyl1
4 39.1C
5 523 CH 0.86 brd (11.2) C:19,30 H-3, H-31
6 20.5 CHz 1.62 m
146 m
7 27.9 CH2 1.60 m
121 m H-32
8 382 CH 3.19m H-15, H-19
9 150.7 C
10 39.3C
11 110.6 CH 530 m C:10,13 H-1
12 31.6 CH2 2.57 brd (16.7) C:18 H-17, H-32
247 dd (5.8, 16.7) C:13,18 H-21
13 55.3C
14 415C
15 51.5 CH: 2.37d (15.6) C:13,16,32 H-32
2.16 d (15.6) C: 14,16, 32 H-8
16 2132C
17 60.8 CH 2.83s C:12, 16, 18,20, 21 H-12, H-21, H-22, H-32
18 176.0 C
19 21.5 CHs 1.34s C:1,5,9,10 H-1, H-8, H-11, H-30
20 82.8C
21 26.3 CHs 141s C:17,20, 22 H-12, H-17, H-22
22 37.9 CH2 1.74 m
1.59m
23 21.8 CH2 1.61m
148 m
24 37.4 CH: 1.93 m
25 145.1C
26 110.0 CH2 4.73 brs C:24,27
27 21.7 CHs 1.65s C: 25,26 H-26
30 16.1 CHs 1.00's C:3,4,5,31
31 27.5 CHs 1.18s C:3,4,5,30 H-5, H-30
32 20.1 CHs 0.89s C:8,13,14,15 H-17

aRecorded at 125.67 MHz in CsDsN/D20 (4/1). PRecorded at 500.12 MHz in CsDsN/D20 (4/1).
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F2 - Acquisition Parameters
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Time 10.28 h
INSTRUM spect
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PULPROG 2930

™ 32768
SOLVENT Pyr
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DS 2

SWH 3078.818 Hz
FIDRES 0.187916 Hz
a0 5.3215733 sec
RG 80.19

bW 162.400 usec
DE 6.50 usec
TE 308.2 K
D1 2.00000000 sec
DO 1

SFOL 500.1316616 MHz
NUCL 1H

PO 4.00 usec
P1 12.00 usec
PLWL 15.84899998 W

F2 - Processing parameters
sI 55

SF 500.1301045 MHz
WDW GM

SSB 0

LB -1.50 Hz
GB 0.08

pC 2.00

Figure 518. The 'H NMR (500.12 MHz) spectrum of chitonoidoside K (3) in CsDsN/D:O (4/1)
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Figure 519. The COSY (500.12 MHz) spectrum of chitonoidoside K (3) in CsDsN/D20 (4/1)
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Figure S521. The HMBC (500.12 MHz) spectrum of chitonoidoside K (3) in CsDsN/D:0O (4/1)
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Figure 522. The ROESY (500.12 MHz) spectrum of chitonoidoside K (3) in CsDsN/D20 (4/1)
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Figure 524. HR-ESI-MS and ESI-MS/MS spectra of chitonoidoside K (3)




6L°LT
61°8T
L6°8T
9V €c
G8°¢€<¢
z9°ve
€8°9¢
G9°LC
vc ec
gg0¢€
09°0¢€
67 " T€
88° 7€
60°9¢€
€L°9€E
EL TP
90°87F
69°8¥
Z8° €S
88° LS
T¢° 19
SLTLYS
92" 89
88°69
zz oL
7S 0L
LS 0L
ve"CL
Z6" €L
00° 7L
L6 TL
70 GL
LT QL
T8°GL
6T 9L
8C 9L
ZL"98
68798
G6°98
80°L8
PT°L8
79°68
0T 70T
79 70T
0C°G0T
9€°G60T
LLTO0CT
8T FCT
e vl
06 7CT
79 vCT
8L VCT
9L"9¢€T
€6°9¢€T
LOTLET
CCLET
CETLET
9€°LET
05" ¥¥PT
AN AN
67 67T
7O 6vT
08 67T
L6 6VT

T2 19~
67 T9—
9% 29 —

ppm

86 84 82 80 78 76 74 72 70 68 66 64

88

chitonoides
chitonoidoside K1

P.

104 ppm

105

106

L L L L B L BN LA BN I

L I

0

T

T

110

L B B B B L RN BRI

60 50 40 30 ppm

70

170 160 150 140 130 120

180

Figure 525. The *C NMR (125.67 MHz) spectrum of chitonoidoside Ki (4) in CsDsN/D:O (4/1)



MO~ TOANM~TWOWAHOOINONTVOVOTOMNMODND A AT NONCC-OTOLOANDOLANNNLTHOONTAHOA~-WOETMNMILTOMONTOOOVWONODIN OO OO ~r0>~r~ o
HONOOWIOMOANTNOOWOILTMNMASTEHOOOHMANDAHODDVOITNIAINHONDNOTOHOTTNOANONTMNMANOIITNOAHOIN HOOINNTNNCTOIOMANLAHWOOO W o wnnm
DO L H A A AN OTTTO0OOVOOVWAA AT OOINNHNIHINVOVOOO>TTTETTETTOVCOVOVOINATOONNVMOOLOOWOLWH P T ITONONN A A — O O O
n OO LTSI ONDN OO N MOMHOMNMOMOMNMOHOMNOMNOMOMOMOOMONOMOANNNH A AAAAAAAAAAAAAAAAAA — — O O

—1.130

™~
™~
N

e e e N e

EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date_ 20220328 |
Time 14.32 h
INSTRUM spect
PROBHD  2134216_0006 (

PULPROG zg

™ 32768
SOLVENT Pyr

NS 4

DS 2

SWH 8417.509 Hz
FIDRES 0.513764 Hz
aQ 1.9464692 sec
RG 42.74

DW 59.400 use,
DE 6.50 use
TE 308.1 K
D1 0 sec

TDO 1 |
SFOL 700.0030100 MHz
NUC1 1H |
Pl 16.00 use
PLW1 11.27900028 W
F2 - Processing parameters
ST 32768

SF 700.0001128 MHz
WDW

SSB 0

LB -2.00 Hz
GB 0.12

pC 4.00

| |
5.5 5.0 4.5 4.0 3.5

I
3.0 2.5 2.0 1.5 ppm
Figure S26. The 'H NMR (500.12 MHz) spectrum of chitonoidoside Ki (4) in CsDsN/D20 (4/1)



Figure S27. The COSY (500.12 MHz) spectrum of chitonoidoside Ki (4) in CsDsN/D:zO (4/1)
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Figure S28. The HSQC (500.12 MHz) spectrum of chitonoidoside Ki (4) in CsDsN/D2O (4/1)
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Figure 529. The ROESY (500.12 MHz) spectrum of chitonoidoside K1 (4) in CsDsN/D-20 (4/1)
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Figure S32. HR-ESI-MS and ESI-MS/MS spectra of chitonoidoside K1 (4)




Table S3. °C and "H NMR chemical shifts, HMBC and ROESY correlations of the carbohydrate chain of chitonoidoside Ki (4).

Atom dc mult. Su mult. (J in Hz)bed HMBC ROESY
Xyll (1-C-3)
1 105.2 CH 4.61d(7.0) C:3 H-3; H-3, 5 Xyl1
2 83.7 CH 3.71t(7.6) C:1Qui2; 1 Xyll H-1 Qui2; H-4 Xyll
3 75.8 CH 3.96 m C: 4 Xyll H-1, 5 Xyll
4 81.3 CH 3.97 m H-1 Glc5
5 64.2 CH2 4.32dd (4.1;12.3) C:3 Xyll
3.56 m
Qui2 (1-2Xyll)
1 105.4 CH 475d (7.0) C: 2 Xyll; 2 Qui2 H-2 Xyl1; H-3, 5 Qui2
2 76.2 CH 3.90t(8.7) C: 1 Qui2 H-4 Qui2
3 76.3 CH 4.01t(8.7) C: 2,4 Qui2 H-5 Qui2
4 86.7 CH 3.29t(8.7) C: 1 Glc3; 5 Qui2 H-1 Glc3; H-2 Qui2
5 72.3 CH 3.57dd (6.1;8.7) H-1, 3 Qui2
6 18.5 CHs 1.53d (6.1) C: 4,5 Qui2 H-4, 5 Qui2
Glc3 (1-4Qui2)
1 104.6 CH 4.69d (8.5) C: 4 Qui2 H-4 Qui2; H-3, 5 GIc3
2 74.8 CH 3.78 t (8.5) C:1,3GIc3
3 86.9 CH 416t (8.5) C: 1 MeGlc4; 2, 4 Glc3 H-1 MeGlc4; H-1 GIc3
4 69.9 CH 3.69t(8.5) C:3,5,6Glc3 H-6 Glc3
5 75.2 CH 4.09 m H-1 Glc3
6 68.3 CHz 492 dd (11.3)
454dd (5.7, 11.3) C:5Glc3 H-4 GIc3
MeGlc4 (1-3Glc3)
1 105.4 CH 5.16d (7.1) C:3Glc3 H-3 GIc3; H-3, 5 MeGlc4
2 75.0 CH 3.80t(8.5) C: 1,3 MeGlc4
3 87.1 CH 3.64t(8.5) C: 2, 4 MeGlc4, OMe H-1, 5 MeGlc4
4 70.6 CH 4.00 m C: 3,5 MeGlc4 H-6 MeGlc4
5 76.3 CH 4.00 m H-1, 3 MeGlc4
6 67.7 CHz 494d (11.3) C: 4, 5 MeGlc4
474d (11.3)
OMe 61.2 CHs 3.76 s C: 3 MeGlc4
Glc5 (1-4Xyll)
1 104.1 CH 4.85d (8.9) C: 4 Xyll H-4 Xyl1; H-3, 5 Glc5
2 74.0 CH 3.83m C:1,3GIc5
3 87.1CH 4.13t(8.9) C: 1 MeGlc6; 2 Glc5 H-1 MeGlc6; H-1 Glc5
4 70.2 CH 371m C:3,5,6Glc5 H-6 Glc5
5 75.0 CH 413 m C: 4 Glcb
6 68.5 CH 4.97 brd (11.8)
4.47 brd (11.8) H-4 Glc5
MeGlc6 (1—-3Glc5)
1 105.2 CH 5.13d (8.9) C:3 Glcb H-3 GIc5; H-3, 5 MeGlc6
2 75.0 CH 3.77 t(8.9) C: 1, 3 MeGlc6
3 87.1 CH 3.62t(8.9) C: 2, 4 MeGlc6, OMe H-1, 5 MeGlc6
4 70.6 CH 3.99 m C: 3, 5 MeGlc6 H-2, 6 MeGlc6
5 76.3 CH 3.99 m H-1 MeGlc6
6 67.7 CHz 4.92d (10.8) C: 4, 5 MeGlc6
474 d (10.8)
OMe 61.4 CHs 3.76 s C: 3 MeGlc6

¢ Bold = interglycosidic positions.

d Ttalic — sulfate positions.
aRecorded at 125.67 MHz in CsDsN/D20 (4/1). PRecorded at 500.12 MHz in CsDsN/D20 (4/1)
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Figure S33. The *C NMR (125.67 MHz) spectrum of chitonoidoside L (5) in CsDsN/D20 (4/1)



Current Data Parameters

NAME P.Chiton.13(2)3
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20220309

ime 15.46 h
INSTR spec
PROBHD  2134216_0006 (
PULPR( 29

D 32768
SOLVENT Pyr

NS 1

DS 2
SWH 8417.509 Hz
FIDRES 0.513764 Hz
AQ 1.9464692 sec
RG .

oW 59.400 usec
DE 6.50 usec
TE 308.0 K
D1 0 sec

DO

SFOL 700.0030100 MHz
NUC1

Pl 16.00 usec
PLW1 11.27900028 W
F2 - Processing parameters
B 32768

SF 700.0001088 MHz
WDW GM
sSB 0

LB -2.00 Hz
GB 0.12

BC 3.00

Figure S34. The 'H NMR (500.12 MHz) spectrum of chitonoidoside L (5) in CsDsN/D20 (4/1)
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Figure S35. The COSY (500.12 MHz) spectrum of chitonoidoside L (5) in CsDsN/D:0 (4/1)
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Figure S36. The HSQC (500.12 MHz) spectrum of chitonoidoside L (5) in CsDsN/D:0 (4/1)
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Figure S37. The ROESY (500.12 MHz) spectrum of chitonoidoside L (5) in CsDsN/D:0 (4/1)
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Figure S38. The HMBC (500.12 MHZz) spectrum of chitonoidoside L (5) in CsDsN/D20 (4/1)



166 T~
z96 T—

T€E°€ ——
809°€ —__

LT9 € —

zL8°¢€
wmm.mV
L68°c—

986° € —~
mmm.Mx\\\

818 ' F ——

LLS € ——
909 € ——

Z8L € ——

8€8' € ——

800 7 ——

zze" v
»Nm.wv
e b —"

T€9° 7 —

ppm

3.6 ppm

3.7

6€9°
679"

(47
LeL-”

134°h

196°
v10°

ovL-
8GL”

L88"
24
0v6 "

280"
760"

691"

CIL”
€L

708"
218"

10T
ver”
9%T"
8GT"

(32

ToL”
0TL"

LEG"
8v6 "

€~
€—

€~_
€—

7~

—

p——
?\\

v —
v

—
v

3.7 ppm

4.0 3.9 3.8

.4 4.3 4.2 4.1

4

4.6 4.5

4.8 4.7

4.9

5.1 5.0

4.9 4.8 4.7 .6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 ppm

.0

9TL”
vvL®

vv8-
898"

§60°
8TT"
€ET”
891"

(4450
eve”

78y -
€0G6°

zLg8”
G88°

296"

votT”
9LT"

ceL”
€vL”
LSL"
618"
8¢8 "
6€8”
L98"

9TT"
(4=
99T~
LLT"

88% "
206"
€16"

€68°
798

44N
096"

v~
7~

y——

—

cp—

o —
P

ppm

ppm

4.0 3.9 3.8 3

4

.3 4

4

Figure 539. 1D TOCSY (500.12 MHz) spectra of Xyl1, Qui2, Glc3, MeGlc4, Glc5 and MeGlc6 of chitonoidoside L (5) in CsDsN/D20 (4/1)
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Figure 540. HR-ESI-MS and ESI-MS/MS spectra of chitonoidoside L (5)



Table S4. °C and "H NMR chemical shifts and HMBC and ROESY correlations of aglycone moiety of chitonoidoside L (5).

Position 8¢ mult.2 Su mult. (J in Hz)® HMBC ROESY
1 36.0 CH: 1.74 m H-119
1.30 m
2 26.7 CHz 2.05m
1.83 m
3 88.4 CH 3.12dd (3.6; 11.3) C:4,30,1Xyl1 H-1, H-5, H-31, H1-Xyl1
4 39.6C
5 52.6 CH 0.78 brd (11.7) C: 6,10, 19, 30 H-1, H-3, H-31
6 20.9 CH: 1.58 m
1.39 m H-8, H-19
7 28.3 CH: 1.58 m
1.13m H-5, H-32
8 38.6 CH 313m H-6, H-15, H-19
9 150.9 C
10 39.5C
11 111.1 CH 527 m C:10,13 H-1, H-19
12 31.9 CH: 2.63d (17.0) C:18 H-17, H-32
248 dd (6.0; 17.0) C:11, 14 H-21
13 55.8 C
14 420C
15 51.9 CH: 2.41d (15.5) C:13,16,17, 32 H-7, H-32
2.11d (15.5) C: 14,16, 18, 32 H-8
16 2144 C
17 61.2 CH 2.86s C:12, 13,16, 18, 20, 21 H-12, H-21, H-22, H-32
18 176.7 C
19 21.9 CHs 1.29s C:1,5910 H-1, H-2, H-8, H-30
20 83.6 C
21 26.7 CHs 144s C:17,20, 22 H-12, H-17, H-22
22 38.1 CH: 1.70 m H-21
154 m
23 22.0 CH2 1.66 m
143 m
24 37.7 CHz 1.87 m C:22,23,26
25 1455C
26 110.4 CH2 4.70 brs C:24,27 H-21, H-22, H-24, H-27
4.68 brs C:24,27 H-21, H-22, H-24, H-27
27 22.1 CHs 1.62s C: 24,26
30 16.4 CHs 092s C:3,4,5,31 H-2, H-6, H-31,
31 27.8 CHs 1.11s C:3,4,5,30 H-3, H-5, H-6, H-30
32 20.5 CHs 0.89s C:8,13,14,15 H-7, H-12, H-15, H-17

a Recorded at 125.67 MHz in CsDsN. b Recorded at 500.12 MHz in CsDsN.



