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Extraction and isolation

Aerial parts of S. pruinosus were dried, and the dry powder (639.1 g) was extracted three

times with CHClI3 and then extracted three times with MeOH. The MeOH extract (144.2

g) was applied to a Diaion HP-20 column, which was successively eluted with H,O, 30%

MeOH (MeOH-H20 30:70, v/v), 70% MeOH, and 100% MeOH to give 4 fractions [H20-

eluted fraction (disposal), 30% MeOH-eluted fraction (15.0 g), 70% MeOH-eluted

fraction (60.3 g), and 100% MeOH-eluted fraction (106.5 g)], respectively.

The 70% MeOH-eluted fraction (60.3 g) was subjected to silica gel column

chromatography (Si. C. C.) using a stepwise gradient (CHCI3-MeOH-H.0 60:14:1 —

150:50:4 — 150:60:4 — 30:15:1 — 30:18:1 — 30:20:1 — 6:4:1 — MeOH) to give 10

fractions (Fr. A: 0.1 mg, Fr. B: 2.3 mg, Fr. C: 1.0 mg, Fr. D: 620.1 mg, Fr. E: 409.0 mg,

Fr.F: 269, Fr.G: 4.6 g, Fr. H: 10.3 g, Fr. I: 26.0 g, Fr. J: 10.9 g). Fr. H (10.3 g) was

subjected to Si. C. C. using a stepwise gradient (CHCIz-MeOH-H20 30:18:1 — 30:20:1

— 6:4:1 —» MeOH) to give 3 fractions (Fr. Ha: 0.1 mg, Fr. Hb: 7.5 g, Fr. Hc: 1.0 g). Fr.

Hb (7.5 g) was subjected to Si. C. C. using a stepwise gradient (CHCl3-MeOH-H0

75:30:2 — 30:15:1 — 30:18:1 — 30:20:1 — 6:4:1 — MeOH) to give 5 fractions (Fr.

Hbl: 29.2 mg, Fr. Hb2: 853.5 mg, Fr. Hb3: 886.0 mg, Fr. Hb4: 5.0 g, Fr. Hb5: 315.7 mg).

Fr. Hb4 (5.00 g) was subjected to Si. C. C. using a stepwise gradient (CHCIl3-MeOH-H-.O



75:30:2 — 30:15:1 — 30:18:1 — 30:20:1 — 6:4:1 — MeOH) to give 3 fractions (Fr.

Hb4-1: 770.2 mg, Fr. Hb4-2: 4.1 g, Fr. Hb4-3: 21.6 mg). Fr. Hb4-2 (4.1 g) was subjected

to octadecyl silylated silica gel column chromatography (ODS C. C.) using a stepwise

gradient (MeOH-H20 30:70 — 50:50 — 60:40 — 70:30 — 80:20 — 90:10 — MeOH)

to give 5 fractions (Fr. Hb4-2a: 213.1 mg, Fr. Hb4-2b: 93.6 mg, Fr. Hb4-2c: 1.8 g, Fr.

Hb4-2d: 1.0 g, Fr. Hb4-2e: 644.5 mg). Fr. Hb4-2b (93.6 mg) was subjected to ODS C. C.

using a stepwise gradient (MeOH-H20 40:60 — 50:50 — 60:40 — 70:30 — MeOH) to

give 3 fractions (Fr. Hb4-2b-1: 2.4 mg, Fr. Hb4-2b-2: 48.3 mg, Fr. Hb4-2b-3: 48.3 mg).

Fr. Hb4-2b-2 (48.3 mg) was further separated by Si. C. C. using a stepwise gradient

(CHCI3-MeOH-H20 75:30:2 — 30:15:1 — 30:18:1 — 30:20:1 — 6:4:1 — MeOH) to

afford chichipenoside D (1, 16.7 mg, 0.003%, Fr. Hb4-2b-2d).

Fr. Hb4-2d (1.0 g) was subjected to ODS C. C. using a stepwise gradient (MeOH-H20

30:70 — 50:50 — 60:40 — 70:30 — 80:20 — 90:10 — MeOH) to give 3 fractions (Fr.

Hb4-2d-1: 10.8 mg, Fr. Hb4-2d-2: 905.5 mg, Fr. Hb4-2d-3: 118.9 mg). Fr. Hb4-2d-2

(905.5 mg) was subjected to Si. C. C. using a stepwise gradient (CHCIl3-MeOH-H0

75:30:2 — 30:15:1 — 30:18:1 — 30:20:1 — 6:4:1 — MeOH) to give 3 fractions (Fr.

Hb4-2d-2a: 247.3 mg, Fr. Hb4-2d-2b: 202.3 mg, Fr. Hb4-2d-2c: 195.8 mg). Fr. Hb4-2d-

2b (202.3 mg) was further separated by ODS C. C. using a stepwise gradient (MeCN-



H20 20:80 — 30:70 — 40:60 — MeOH) to afford oleanolic acid 3-O-f-D-xylopyranosyl-

(1—2)-a-L-rhamnopyranosyl-(1—3)-B-D-glucuronopyranosyl-28-O-3-D-

glucopyranoside (6, 72.0 mg, 0.011%, Fr. Hb4-2d-2b-9).

Fr. Hb2 (853.5 mg) was subjected to ODS C. C. using a stepwise gradient (MeOH-H20

30:70 — 40:60 — 50:50 — 60:40 — 70:30 — 90:10 — MeOH) to afford 4 fractions (Fr.

Hb2-1: 77.2 mg, Fr. Hb2-2: 86.5 mg, Fr. Hb2-3: 79.9 mg, Fr. Hb2-5: 86.6 mg) and

oleanolic acid 3-O-a-L-rhamnopyranosyl-(1—3)-p-D-glucuronopyranosyl-28-O-B3-D-

glucopyranoside (8, 440.3 mg, 0.069%, Fr. Hb2-4).

Fr. Hb2-2 (86.5 mg) was subjected to Si. C. C. using a stepwise gradient (CHCI3-MeOH-

HO 75:30:2 — 30:15:1 — 30:18:1 — 30:20:1 — 6:4:1 — MeOH) to afford

cochalinoside C (5, 27.5 mg, 0.004%, Fr. Hb2-2e).

The 100% MeOH-eluted fraction (94.5 g) was subjected to Si. C. C. using a stepwise

gradient (CHCI3-MeOH-H20 60:14:1 — 75:25:2 — 75:30:2 — 30:15:1 — 30:18:1 —

30:20:1 — 6:4:1 — MeOH) to give 8 fractions (Fr. 1: 105.7 mg, Fr. 2: 199.3 mg, Fr. 3:

109g,Fr.4:199,Fr.5:159¢q, Fr.6:11.5¢g, Fr. 7: 1.1 g, Fr. 8: 6.1 g). Fr. 4 (1.9 g) was

subjected to ODS C. C. using a stepwise gradient (MeCN-H20 20:80 — 30:70 — 40:60

— 50:50 — 60:40 — MeOH) to give 3 fractions (Fr. 4A: 690.1 mg, Fr. 4B: 1.2 g, Fr. 4C:

501.6 mg). Fr. 4B (1.2 g) was subjected to Si. C. C. using a stepwise gradient (CHCls-



MeOH-H20 75:30:2 — 30:15:1 — 30:18:1 — 30:20:1 — 6:4:1 — MeOH) to afford

oleanolic acid 3-O-a-L-rhamnopyranosyl-(1—3)-6’-O-methyl-B-D-glucuronopyranosyl-

28-0-B-D-glucopyranoside (9, 40.5 mg, 0.006%, Fr. 4B-2).

Fr. 5 (15.9 g) was subjected to Si. C. C. using a stepwise gradient (CHCIl3-MeOH-H20

30:12:1 — 20:10:1 — 20:15:1 — 6:4:1 — MeOH) to give 6 fractions (Fr. 5A: 49.1 mg,

Fr. 5B: 186.1 mg, Fr. 5C: 211.0 mg, Fr. 5D: 391.3 mg, Fr. 5E: 300.8 mg, Fr. 5F: 604.5

mq). Fr. 5-E (300.8 mg) was subjected to ODS C. C. using a stepwise gradient (MeOH-

H20 70:30 — 80:20 — 90:10 — MeOH) to give 2 fractions (Fr. 5E-1: 235.2 mg, Fr. 5-

E2: 336.4mg). Fr. 5E-1 (235.2 mg) was partially (46.0 mg) subjected to ODS C. C. using

a stepwise gradient (MeCN-H.O 30:70 — 40:60 — 50:50 — MeOH) to afford

longispinoside A (2, 16.0 mg, 0.003%, Fr. 5E-1e).

Fr. 5B (186.1 mg) was subjected to ODS C. C. using a stepwise gradient (MeCN-H20

40:60 — 50:50 — 60:40 — 70:30 — MeOH) to give 3 fractions (Fr. 5B-1: 8.1 mg, Fr.

5B-2:51.4 mg, Fr. 5-B-3: 26.5 mg). Fr. 5B-2 (51.4 mg) was subjected to ODS C. C. using

a stepwise gradient (MeOH-H20 60:40 — 70:30 — 80:20 — 90:10 — MeOH) to afford

longispinoside A methyl ester (3, 24.2 mg, 0.004%, Fr. 5B-2c).

Fr. 5D (391.3 mg) was subjected to ODS C. C. using a stepwise gradient (MeOH-H0O

70:30 — 80:20 — 90:10 — MeOH) to give 3 fractions (Fr. 5D-1: 22.2 mg, Fr. 5D-2: 54.3



mg, Fr. 5D-3: 191.0 mg). Fr. 5D-2 (54.3 mg) was subjected to ODS C. C. using a stepwise
gradient (MeOH-H20 80:20 — 90:10 — MeOH) to give 2 fractions (Fr. 5D-2a: 1.1 mg,
Fr. 5D-2b: 40.3 mg). Fr. 5D-2b (40.3 mg) was subjected to ODS C. C. using a stepwise
gradient (MeCN-H.0 60:40 — MeOH) to afford erythronoside A methyl ester (4, 9.3 mg,
0.001%, Fr. 5D-2b-6).

Fr. 8 (6.1 g) was subjected to Si. C. C. using a stepwise gradient (CHCl3-MeOH-H20
25:12:1 — 15:12:1 — 13:12:1 — MeOH) to give 2 fractions (Fr. 8A: 28.9 mg, Fr. 8B:
1.6 g). Fr. 8B (1.6 g) was subjected to ODS C. C. using a stepwise gradient (MeOH-H,O

30:70 — 50:50 — MeOH) to afford stenoside A (7, 28.9 mg, 0.005%, Fr. 8B-3).



Table 1. 'H- and *C-NMR spectroscopic data for compounds 6 (500 MHz for 'H and 125 MHz for 1*C, in
DMSO-ds).

Position 6
1 38.1 CH, a 0.86(0)
B 1.47 (o)
2 25.6 CH, « 1.70 (brd, 10.6)
B 1.52 (o)
3 88.9 CH 3.01 (dd, 10.6, 3.8)
4 38.8 C
5 55.0 CH 0.67 (0)
6 178 CH, o 1.43(0)
B 1.27(t,12.0)
7 323 CH, a 1.35(0)
B 1.19 (o)
8 390 C
9 471 CH 1.45 (0)
10 36.3 C
11 23.0 CH, 1.76 (brs)
12 1217 CH 5.14 (brs)
13 1435 C
14 413 C
15 272 CH, « 0.93(0)
B 1.70 (brt, 10.4)
16 225 CH, « 1.92(brt, 10.4)
B 157 (o)
17 460 C
18 40.8 CH 2.72 (dd, 13.4,3.0)
19 456 CH, o 1.60(t,13.4)
B 1.05 (o)
20 303 C
21 333 CH, a 1.32(0)
B 1.13 (brd, 9.6)
22 316 CH, a 1.57(0)
B 1.47 (o)
23 27.3 CH; 0.94 (s)
24 159 CH; 0.72 (s)
25 15.2 CH; 0.83 (s)
26 16.7 CHj 0.66 (s)
27 254 CHs 1.05 (s)
28 1753 C
29 32.8 CH; 0.86 (s)
30 234 CH; 0.85 (s)
GIcA GIcA
1 103.4 CH 4.41 (d, 8.0)
2 775 CH 3.47 (t,8.0)
3 82.3 CH 3.53 (t,8.0)
4 70.2 CH 3.44 (0)
5' 75.0 CH 3.69(d,9.7)
6 1703 C
Xyl Xyl
1" 102.8 CH 435(d,7.7)
2" 740 CH 2.93(0)
3" 76.6 CH 3.07 (0)
4" 69.7 CH 3.21 (o)
5" 65.8 CH, o 2.96(t,11.9)
B 3.61 (o)
Rha Rha
1 101.0 CH 4.93 (d, brs)
2" 70.6 CH 3.77 (0)
3" 70.6 CH 3.44 (o)
4™ 720 CH 3.19(0)
5" 68.7 CH 3.79 (0)
6" 17.8 CH; 1.07 (d, 6.0)
Glc Glc
i 94.1 CH 5.22(d, 8.2)
2" 72.4 CH 3.08 (0)
3™ 76.7 CH 3.19 (o)
4 69.6 CH 3.11 (o)
5™ 77.7 CH 3.12 (o)
6" 60.7 CH, 3.42 (o)

3.60 (0)



Figure 1. HMBC, COSY, and Key NOESY Correlations of 3.
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Figure 4. '"H NMR spectrum (500 MHz) of chichipenoside D (1) in DMSO-d.
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Figure 5. '°C NMR spectrum (125 MHz) of chichipenoside D (1) in DMSO-ds.
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Figure 6. DEPT 90 and 135 pulse NMR spectra of chichipenoside D (1) in DMSO-db.
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Figure 7. DQF-COSY spectrum of chichipenoside D (1) in DMSO-d.

p4E
%
=]
[k
S
~
8 o7
_§ oy Filename = C:\Users\delta\Documents\J
g = k \}J\ } f /V/\ll U Author dqét. .
A ! = cos; ase_pfg.J
2 o] J‘M,JL JUMM AWV Wk AN LL sample_Id SiSaa T eREam
z Solvent = DMSO-D6
i 5 iti % Creation Time = 30-JAN-2013 21:58:07
o -|Shimoyama-1/phase sensitive pfg-DQF Cosy Fevision rime = 4-FEB-2013 11147121
Current_Time = 4-FEB-2013 12:24:20
Comment. = Shimoyama-1/phase
Data_Format = 2D COMPLEX COMPLEX
Dim_Size = 512, 819
Dim Title = Proton Proton
<4 Dim Units = (ppm] (ppm]
= Dimensions =XY
site = ECA 500
Spectrometer = DELTA2_NMR
Field Strength = 11.62926421[T] (500 (MHz])
i X_Acq_Duration 0.15024128(s]
< X_Domain =1
2 X Freq = 495.13191398 [MHz]
= 5.00003 [ppm]
= 1024
=4
X Resolution = 6.65596033 [Hz]
X_Sweep = 6.81570338 [kHz]
X_Sweep_Clipped = 5.4525627[kHz]
<] ¥ _Domain =10
< = 495.13191398 [MHz)
= 5.00003 [ppm]
= 256
=0
= 21.28514603 [Hz]
= 5.44899738 [kHz]
= Proton
= = 495.13191398 [MHz)
<+ = 5(ppm]
B = Proton
Tri_Freq = 495.13191398 [MHz]
Tri_Offset = 5(ppm]
Clipped = FALSE
Scans = 32
o Total_Scans = 8192
w Relaxation Delay = 1.5(s]
Recvr_Gain =32
Temp_Get. = 21.9(dc]
X_Acq_Time = 0.15024128(s]
X Atn = 3.9[dB)
X_Pulse = 12.8[us)
o ¥ Acq_Time = 46.98112(ms]
©° Y_P1_Correction = 180
= off
= off
= FALSE
= 1[ms]
= 60[mT/m]
= 1l[ms]
o] = 0.12(T/m]
Lol Grad_Recover = 0.1(ms]
Grad_Selection = 1:2
Grad_Shape = SINE
Ini _Wait = 1[s]
" Phase_1 = {{90, 270}, {0, 180})
Repetition Time = 1.65024128(s]
o Scramble = 1[ms]
S &1 TL = 75.376[us]
° T1_Call = 75.376[us]
& T1 Cal2 = 0.167136[ms]
- ¢ T1_Calld = 0.258896 [ms]
g T1 Cald = 0.350656 ms]
£ T1 Cals = 0.442416[ms]
= T1_Cal6 = 0.534176[ms]
S o 2£_Factor =3
[ORE=N
2 &
£
e
>- T T ¥ T T T T T T Hik T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 0.1 02 03 04 05
X : parts per Million : Proton bund




Figure 8. HMQC spectrum of chichipenoside D (1) in DMSO-de.
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Figure 9. HMBC spectrum of chichipenoside D (1) in DMSO-d.
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Figure 10. HSQC-TOCSY spectrum of chichipenoside D (1) in DMSO-ds.
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Figure 11. pfg-TOCSY spectrum of chichipenoside D (1) in DMSO-db.
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Figure 12. NOESY spectrum of chichipenoside D (1) in DMSO-de.

abundance

AN e

AJEOL

Filename
Author

0 (0 0.1 02 03 04 05

| Shimoyama-1/Phase sensitive NOESY

1.0

3.0

5.0

6.0

8.0

Proton

ion :
9.0
i

parts per Mill

Y

9.0 80 70
X : parts per Million : Proton

6.0

5.0

4.0

3.0

2.0 1.0

0 01 02 03 04 03
abundance

sample_Id
Solvent
Creation Time
Revision Time
Current_Time

Comment.
Data_Format

Dimensions
site
Spectrometer

Field Strength
X_Acq_Duration
X Domain

X Freq

X Offset

X Points
X_Prescans

X Resolution

Tri_Freq
Tri Offset
Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain

¥ Acq_Time
Y_P1_Correction
Irr_Mode
Tri_Mode
Adiabatic_Pulse

Chirp_Smooth
Dante_Presat
Grad_Spoil
Grad_Spoil Amp
Grad_2qf_Amp
Hard_Square_Atn
Initial Wait
Mix_Time2
Phase_1

Fnee
Repetition_Time
Scramble

C:\Users\delta\Documents\J
ta

noesy. jxp
124075

DMSO-D6

31-JAN-2013 21:44:53
4-FEB-2013 14:36:35
4-FEB-2013 14:36:42

phase sensitive noesy
2D COMPLEX COMPLEX

819, 512
Proton Proton
[ppm]  [ppm]
Xy

ECA 500
DELTA2_NMR

11.62926421(T] (500 [MHz])
0.15024128(s)

1
495.13191398 (MHz]
5.00003 ([ppm]

1024

4
6.65596033 [Hz)
6.81570338 (kHz]
5.4525627 [kHz]

1

495.13191398 [MHz)
5.00003 [ppm]

256

0
21.28514603(Hz]
5.44899738 [kHz]

roton
495.13191398 [MHz)
S5 (ppm)

Proton
495.13191398 [MHz]
5[ppm]

FALSE

32

8192

1.5(s]

32

22.1(dC]
1.152(s]
0.15024128(s]
3.9(dB]
12.8[us]
46.98112[ms]

Off
Off

50([ms]
43.80211242(dB]
30([kHz]
31.19788758 [dB]
50 [ms]

CHIRP

10(%)

FALSE

1(ms]

6(mT/m)

24 [mT/m]

75(dB]

1(s]
1.100998(s)
{{0, 180, 0, 180, 0, 180,
2

1.65024128(s]
1(ms

75.376[us]
75.376[us]
0.167136[ms]
0.258896 [ms]
0.350656 [ms]
0.442416(ms]
0.534176(ms]
3




Figure 13. 'H NMR spectrum (500 MHz) of longispinoside A (2) in DMSO-ds.
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Figure 14. °C NMR spectrum (125 MHz) of longispinoside A (2) in DMSO-d.

sp-8/13C

JEOL
9 RESONANCE

Filename = 15d009_Carbon-1-10.jdf
Author = delta
Experiment = carbon, jxp
Sample_Id = 15d009
Solvent = DMSO-D6
Creation Time = 1-JUN-2015 16:57:28
Revision_Time = 5-JUN-2015 15:45:10
Current_Tine = 5-JUN-2015 15:58:25
Comment. = sp-8/13C
Data_Format = 1D REAL
Dim Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimenaions =X
Site = ECA 500
Spactrometer = DELTA2 NMR
Field Strength = 11.62926421[T] (500 [MHz])
X Acq Duration = 0.8388608(s]
X Domain =13c
X Freq = 124,5010059 [MHz]
| K offset = 100.0 [ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 1.1920929 [Hz]
X_swer = 39.0626 [kHz]
X _Sweep_Clippsd = 31.25[kHz]
Irr_Domain = Proten
Irr Treg = 495.13191398 [MAz]
Irr_Offset = 5[ppm]
Clipped = FALSE
Scans = 20000
Total_Soans = 20000
Relaxation Delay = 2[s]
Reovr_Gain = 60
= 23.9[dC]
= 10.035[us]
= 0.8388608 [s]
= 30[deg]
= 6.1[dB]
= 3,345[us]
= 21.173[dB]
i = 21.173[dB]
1 = WALTZ
= 92[us]
Decoupling = TRUE
Initial Wait = 1(s]
Noe = TRUE
Nos_Ti

) Time = 2(s)
Repatition Tims = 2.9388608[s]

L1 TR 111 T

£
s

CoeoerrTTT R ERRRN S RENRS

: — S
b000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 90

ARREREEEEEE mal

I
40.0 30.0 20.0 10.0

@0
o4
(=]
-
o4
(=4
=)
o
o
w
[=3
o
o4

.0
|) I\I 1y L
| i < e
o " —~ O T e
2 a 8 3 8 g 8 38gsdg 9 SH8RISREFSY
& o ! = 0 § @ G-nwsh  ® BASAE RN T oo
— © — Va1 0 S FoowWS | X OO\ O\ 0000 N NI \O O Wi
I < a S 3 2 R CERELS | w» PARARAR R =N eI iai
IX : parts per Million : Carbonl3




Figure 15. DEPT 90 and 135 pulse NMR spectra of longispinoside A (2) in DMSO-de.
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Figure 16. DQF-COSY spectrum of longispinoside A (2) in DMSO-ds.
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Figure 17. HMQC spectrum of longispinoside A (2) in DMSO-d.
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Figure 18. HMBC spectrum of longispinoside A (2) in DMSO-de.
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Figure 19. HSQC-TOCSY spectrum of longispinoside A (2) in DMSO-de.
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Figure 20. pfg-TOCSY spectrum of longispinoside A (2) in DMSO-dé.

; JEOL
* Il | RESONRANCE
| |
‘ | | 1“ 1 |l
{ AR
: A Al
.§ ] P | | Filename = 15d009_tocsy_pfg_phase_pn~
| g J l / WA J {] ~ l J v \ Author = delta
\ | Experiment = tocsy pfg_phase_pn.3jxp
B B — M 'v\ 4 NUUY | S Sample 1d P Taphase_p
— Solvent
o—‘{s -8/absorpti S Creation_Time
5P iptict pfictoosy Rovision Time = 19-JUN-2015 15:53:47
i Current_Time = 19-JUN-2015 16:01:05
Comment = sp-8/absorption pfg tocsy
Data_Format = 2D COMPLEX COMPLEX
Dinm_Size = 819, 1024
=) 5 Dim Title = Proton Proton
- Dim Units {ppm) [ppm]
g * —— Dinensions XY
site ECA 500
o P Spectrometer = nm.m_m
¥ o Field Strength = 11.62926421[T] {500 [MHz])
=) “ X_Acq Duration = 0.15024128(s]
& X_Domain "
X Freq 495.13191398 [MHz]
X offset = 5.00003 [ppm)
] X Points 024
1 X _Prescans = A
(Hz)
] £ s 81570338 [KHz]
< ¥ _sweep_Clipped = 5.4525627 [kHz]
L . = o S ¥ Domain =18
q < s W ¥_Freq = 495.13191398 [MHz]
1 ) 3 28 : Y _Offset: 2 5 ooooa Ippml
) bl B el ¥_Points =
1 : LB Y Prescans = o
. e T Y Resolution = 10. 64257302 [Hz)
o P & B ¥_Sweep = 5.44899738 [kHz)
<] Irr_Domain = Proton
® Irr Freq = 495,13191398 [MHz]
- -3 o O Irr Offset = 5[ppm]
Tri_Domain = Proton
b $ " Tri_Freq = 495.13191398 [Milz]
Tri_Offset = 5[ppn]
Clipped TRUE
<] ; Scans =32
L ’r C Total_Scans = 16384
o ¥ ¥ % Relaxation Delay = 1.5[s]
1 Reovr_Gain = 50
Temp_Got = 23.3[dC]
] Mix Time = 50[ms]
o ®_Acq_Time = 0.15024128(s]
o] X_Atn = 3.8[dB]
¥ pulse = 12.45[us]
X _Spinlock Atn = 9.855[dB]
¥_Spinlock Pulse = 25[us]
¥ Acq_Tims = 93.96224 [ms]
Y PO cux-x-ction = -90
= 180
= = Off
S = otz
E‘ALE
= 90 [m'.l.‘/m]
% = 1[ms]
| 1 2 2 = 90 [mT/m)
o Grad_Recover = 0.1[ms
o %] Grad_Selection = 1:1
8 Grad_Shape = SINE
b1 Initial Wait = 1[s]
I Mix Time loop = 20
74 Repetition Time = 1.65024128[s]
o L = 83,792 [us)
B T1_Call = 83.792[us]
= o T1 Cal2 = 0.176552 [ms]
s T1_Cal3 = 0.267312[ns)
%, T1 Cald = 0.359072[ms]
1} T1_Cals = 0.450832[ms]
ol 11 _Cal6 = 0.542592 [ms]
g p Total Mix Time = 50.266669 [ms]
1 Trin = 2.5[ms]
= Z£_Factor =2
Codml
. , , | E T , ! I BT
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 |0 0.1
X : parts per Million : Proton abundance




Figure 21. NOESY spectrum of longispinoside A (2) in DMSO-dé.
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Figure 22. 'H NMR spectrum (500 MHz) of longispinoside A methyl ester (3) in DMSO-dk.
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Figure 23. °C NMR spectrum (125 MHz) of longispinoside A methyl ester (3) in DMSO-ds.
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Figure 24. DEPT 90 and 135 pulse NMR spectra of longispinoside A methyl ester (3) in DMSO-db.
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Figure 25. DQF-COSY spectrum of longispinoside A methyl ester (3) in DMSO-db.
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Figure 26. HMQC spectrum of longispinoside A methyl ester (3) in DMSO-db.
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Figure 27. HMBC spectrum of longispinoside A methyl ester (3) in DMSO-ds.
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Figure 28. HSQC-TOCSY spectrum of longispinoside A methyl ester (3) in DMSO-ds.
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Figure 29. pfg-TOCSY spectrum of longispinoside A methyl ester (3) in DMSO-db.

S x r e
g | |
o ‘ | ; -
85 ‘ ‘ 1 ;
: | ‘ll [ i | : ,
io UL U A MY ) | —
o -{sp-9/absorption pfg tocsy
o ® .
- ® 1 o
1] @
X ¢}
[ a “
. H
< x
o S
§ a
P
o]
L) # 100 W @t @‘
o 8 :B& 4 g
. T p 2
o - o
& ‘e & s
<] e B 1
3 @
= . 499 € c,s °
- P
o i
= T A
e B - =
4
)
e
~ ]
=
i<
s
£
s
& o]
£
o
a 1
£
= :
>‘ T T | B2 T T R T ) T ! g T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 0.1 0.2
X : parts per Million : Proton abundance

JEOL
RESONANCE

Filenams
Author
Expariment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim Size
Dim_Title
Dim Units
Dimensions
Site
Spactrometer

Field Strength
X_Aaq_Duration
X Domain

X Freq

X Offset
¥_Points

Sy
on 2 ? o
IR
3
3
o
£

eep
weep_Clipped
omain

L
ey

req
Offset

Y Points

Y Prescans
Y Resolution
Y _Sweep
ITx_Demain

o)

,...
i

Igl_’l
3
H

Tri_Domain
Tri_Freq
Tri Offset
Clipped
Bcans
Total_Scans

Relaxation Delay
in

Racvr_Gai.

Y_Acq_Time
¥_P0_Correction
¥_P1_Correction
Irr_Mode
Tri_Mode
Dante_Presat

Grad_Selection
Grad_Shaj
Initial Wait
Mix_Time Loop
Repetition_Time
T

3
71_Call
T1_Cal2
T1 Cal3
T1 Cald
T1_Calb
T1_Cal6
Total Mix Time
Trim
2f_Factor

16d001_tocsy_pfg_phase pn-
delta

tocsy pfg_phase_pn.jxp
16001

DMS0-D§

21-MAY-2016 05:00:10
24-MAY-2016 14:54:02
24-MAY-2016 14:54:30

[ NN ]

sp-9/absorption pfg tocsy
2D COMPLEX COMPLEX

819, 1024

Proton Proton

fppn] [ppm)

XY

ECA 500
DELTA2_NMR

11.62926421(T] (500 [MHz])
0.15024128(s]

1B

495.13191398 [MHz]
5ppm]

1024

4

6.65596033[Hz]

6.81570338 [kHz]
5.4525627 [kHz]

|
495.13191398 [MHz]
5 [ppm]
512

0
10. 64257302 [Hz]
5.44899738 [kHz]

R I T T R

Proton
495.13191398 [MHz)
= 5[ppm]

Proton
49513191398 [MHz]
& [ppm]

[N}
©
)

1.6(s]

50

24.1([dC)

50 [ms]

0.15024128[s]
.8[dB]

12.5[us)
10.175[dB]

25[us]
93.96224 [ms]
-90

180

e

28

1.65024128 [a]
83.76[us]
83.76[us]
0.17552 [ms]
0.26728 [ms)
0.35904 [ms]
0.4508 [ms)
54256 [ms]
50.266669 (ms]
2.5[ms]

2




Figure 30. NOESY spectrum of longispinoside A methyl ester (3) in DMSO-ds.
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Figure 31. '"H NMR spectrum (500 MHz) of erythronoside A methyl ester (4) in DMSO-ds.
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Figure 32. °C NMR spectrum (125 MHz) of erythronoside A methyl ester (4) in DMSO-d.
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Figure 33. DEPT 90 and 135 pulse NMR spectra of erythronoside A methyl ester (4) in DMSO-db.
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Figure 34. DQF-COSY spectrum of erythronoside A methyl ester (4) in DMSO-ds.
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Figure 35. HMQC spectrum of erythronoside A methyl ester (4) in DMSO-db.
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Figure 36. HMBC spectrum of erythronoside A methyl ester (4) in DMSO-ds.
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Figure 37. HSQC-TOCSY spectrum of erythronoside A methyl ester (4) in DMSO-ds.
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Figure 38. pfg-TOCSY spectrum of erythronoside A methyl ester (4) in DMSO-d.
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Figure 39. NOESY spectrum of erythronoside A methyl ester (4) in DMSO-ds.
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Figure 40. 'H NMR spectrum (500 MHz) of cochalinoside C (5) in DMSO-ds.
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Figure 41. °C NMR spectrum (125 MHz) of cochalinoside C (5) in DMSO-db.
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Figure 42. DEPT 90 and 135 pulse NMR spectra of cochalinoside C (5) in DMSO-d.
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Figure 43. DQF-COSY spectrum of cochalinoside C (5) in DMSO-d.
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Figure 44. HMQC spectrum of cochalinoside C (5) in DMSO-db.
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Figure 45. HMBC spectrum of cochalinoside C (5) in DMSO-de.
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Figure 46. HSQC-TOCSY spectrum of cochalinoside C (5) in DMSO-ds.
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Figure 47. pfg-TOCSY spectrum of cochalinoside C (5) in DMSO-de.
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Figure 48. NOESY spectrum of cochalinoside C (5) in DMSO-d.
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Figure 49. 'H NMR spectrum (500 MHz)
glucopyranoside (6) in DMSO-ds.

of oleanolic acid 3-O-B-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-p-D-glucuronopyranosyl-28-O-3-D-
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Figure 50. '3C NMR spectrum (125 MHz) of oleanolic acid 3-O-p-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-B-D-glucuronopyranosyl-28-O-p-D-
glucopyranoside (6) in DMSO-ds.
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Figure 51. DEPT 90 and 135 pulse NMR spectra of oleanolic acid 3-O-B-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-p-D-glucuronopyranosyl-28-O-f3-D-
glucopyranoside (6) in DMSO-ds.
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Figure 52. 'H-"H COSY spectrum of oleanolic acid 3-O-p-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-B-D-glucuronopyranosyl-28-O-B-D-glucopyranoside (6)

in DMSO-ds.
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Figure 53. HMQC spectrum of oleanolic acid 3-O-B-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-B-D-glucuronopyranosyl-28-O-B-D-glucopyranoside (6) in
DMSO-db.
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Figure 54. HMBC spectrum of oleanolic acid 3-O-B-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-p-D-glucuronopyranosyl-28-O-B-D-glucopyranoside (6) in

DMSO-ds.
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Figure 55. HSQC-TOCSY spectrum of oleanolic acid 3-O-B-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-B-D-glucuronopyranosyl-28-O-3-D-glucopyranoside

LJEOL

(6) in DMSO-de.
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Figure 56. pfg-TOCSY spectrum of oleanolic acid 3-O-B-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-B-D-glucuronopyranosyl-28-O-3-D-glucopyranoside (6)
in DMSO-ds.
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Figure 57. NOESY spectrum of oleanolic acid 3-O-f-D-xylopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-p-D-glucuronopyranosyl-28-O-B-D-glucopyranoside (6) in

DMSO-ds.
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Figure 58. 'H NMR spectrum (500 MHz) of stenoside A (7) in DMSO-d.
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Figure 59. °C NMR spectrum (125 MHz) of stenoside A (7) in DMSO-d.
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Figure 60. DEPT 90 and 135 pulse NMR spectra of stenoside A (7) in DMSO-ds.
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Figure 61. DQF-COSY spectrum of stenoside A (7) in DMSO-ds.
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Figure 62. HMQC spectrum of stenoside A (7) in DMSO-ds.
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Figure 63. HMBC spectrum of stenoside A (7) in DMSO-dé.
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Figure 64. HSQC-TOCSY spectrum of stenoside A (7) in DMSO-db.
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Figure 65. pfg-TOCSY spectrum of stenoside A (7) in DMSO-de.
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Figure 66. NOESY spectrum of stenoside A (7) in DMSO-db.

e e S —
S
ik JEOL
< -
| | RESONANCE
g \ | ‘
= ‘ ) ‘
i J | ’»‘ p ' | Filename = 16d019_NOESY-1-10.3df
1 W thh ) \“ ! J\ M} | l'\ [ T "‘! 'l', }L'I :g:::m-nt - tt:; jxp
To R s ‘}u WL U L‘" LA ,ﬁf’ VW A l VAN A Vot sample_Id = 164019
| = Selvent = DMSO-D6
1 e Creation Time = 18-SEP-2016 07:19:14
©Jsp-12/phase sensitive noesy . Revision Time = 27-SEP-2016 17:51:40
] Current_Time = 27-SEP-2016 17:52:12
1 Comment. = sp-12/phase sensitive noes
1 Data_Format = 2D COMPLEX COMPLEX
1 é - Dim_Size = 819, 512
& ] | R Dim Title = Proton Proton
-] . ° @ 9 & Dim Units = [ppm] [ppm]
1 Dimensions =Xy
LI site = ECA 500
' 0. ok PR m‘". 0@ Spectrometer = DELTA2_NVR
] < 0 06 60
R
] : < ’ i Field Strength = 11.62926421[T] (500 MHz])
8 i 9 X Acq Duration = 0.15024128(s]
S o X _Domain = 1H
[ | X Freq = 495.13191398 (MHz)
X offset - 1
1 X _Points = 1024
¢ —_— X_Prescans =4
| X = 6. (8
] ¥ X Sweep = 6.81570338 (kHz)
P X_Sweep_Clipped 5.4525627 [kHz)
B ¥_Domain 1H
1 s Y Freq = 495.13191398 [MHz]
2 Y_Offset = 5[ppm]
= $ ¥ Points = 256
] Y_Prescans =0
] Y_Resolution = 21.28514603 [Hz]
Y_Sweep = 5,44899738 [kHz]
b o Irr_Domain = Proton
= 4 Irx_Freq = 495.13191398 [MHz]
Irr_Offset = 5(ppm]
‘Tri_Domain = Proton
Tri Freq = 495.13191398 [MHz]
] Tri_Offset = 5[ppm]
Clipped = FALSE
o 1 . Scans =32
" ° & gy . Total_Scans = 8192
q o g ¢ Relaxation Delay =
Recvr_Gain
] Temp_Get =
q Mix_Time =
, X _Acq_Time = 0.15024128[s]
24 ¥ Atn .8[dB]
oy ﬂ X Pulse 2.5[us)
1 ! ¥_Acq_Time = 46.98112[ms]
1 Y_P1_Correction = 180
1 Izr_Mode = Off
1 Tri_Mode = Off
Adiabatic Pulse = 50[ms]
=) B1_Attn = 43.80211242 (dB]
=] Band_Width = 30[kHz]
Chirp_Atn = 31.19788758 [dB]
bl Chirp_Pulse = 50(ms]
] Chirp_Shape = CHIRP
Chirp_Smooth = 10(%)
Dante_Presat = FALSE
& Grad_Spoil
=" Grad_Spoil_Anp
5 o Grad_zqf_Amp
2 Hard_Square Atn
1= Initial Wait 8
~ Mix Tima2 0.956998 [s]
u: Phase_1 ({0, 180, 0, 180, 0, 180,
g ) 2
5o Repetition Time = 1.65024128(s]
= o] | Soramble 1[ms]
E f TL 75.76[us)
s 1 T1_Call = 76.76[us]
a T1_Cal2 = 0.16752[ms]
T1_Cal3 = 0.25528 [ms)
g ] T1_Cald = 0.35104 [ms]
Ao ] T1 Cals = 0.4428 [ns]
=0 T1_Calé = 0.53456[ms]
o T T T T T L T T T T e o B I T —r T T T T 1 GE_Factoxr =3
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 |p 01 02 03 0'4I
X : parts per Million : Proton abundance |




