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1. NMR assignment of nototronesides B and C (2 and 3)

Table S1. *H (600 MHz) and **C NMR (150MHz) data of compounds 2 and 3 in

CsDsN
2 3
no. oc ou(JinHz) oc ou(Jin Hz)
1 40.2 1.95,m; 1.42, m 40.2 1.95, m; 1.43, m
2 26.6 2.33, m; 1.93, m 26.6 2.31,m; 1.92, m
3 88.7 3.53,dd,4.2,114 88.6 3.52, dd, 4.2, 11.4
4 39.9 39.9
5 55.8 1.05,d, 12.0 55.8 1.06,d, 12.0
6 18.3 1.51, m; 1.36, m 18.2 1.57, m; 1.40, m
7 36.0 1.92, m; 1.13, m 36.0 1.94, m; 1.16, m
8 443 44 .4
9 47.8 1.68, m 47.9 1.69, m
10 38.9 38.9
11 36.8 1.87, m; 1.62, m 36.7 1.87, m; 1.62, m
12 81.1 4.61, m 81.3 4.63, m
13 219.6 219.7
14 154.4 154.4
15 31.0 2.34,2H, m 31.0 2.34,2H, m
16 28.7 2.66, m; 2.35, m 28.7 2.61, m;2.34, m
17 62.4 341,4d,9.0 63.3 3.41,d,9.0
18 15.5 0.86, s 15.5 0.85,s
19 20.8 0.91,s 20.8 0.91,s
20 82.5 82.6
21 17.9 1.51,s 18.0 1.50, s
22 30.9 2.03,q,7.2; 30.9 2.04,q,7.2;
1.71,q9,7.2 1.71,q,7.2
23 7.7 1.18,t,7.2 7.8 1.18,t,7.2
24 16.9 1.16,s 16.9 1.16, s
25 27.9 1.40,s 28.0 1.42,s
26 113.7  5.17,s;4.98,s 113.7  5.17,s;497,s
Glul-1' (C-3) 105.1 5.04,d,7.8 1048 5.04,d,7.8
2' 83.4 4.30, m 83.0 4.18, m
3 78.4 4.35, m 77.8 4.17, m
4 71.6 441, m 71.8 4.25, m
5! 78.1 397, m 77.95 3.90,m
6 62.6 4.52, brd, 12.0; 62.8 4.52, brd, 11.4;
4.32,dd, 12.0, 3.6 432, dd, 11.4, 3.6
Glu2-1" 106.1 5.43,d,7.8 103.2 5.57,d,7.8
2" 77.2 4.18, m 84.4 4.26, m
3" 78.0 4.28, m 78.3 4.00, m
4" 71.6 4.18, m 71.2 4.12, m



5" 78.5 4.19,m 77.9 4.32 ,m

6" 62.6 4.51, brd, 10.8; 62.9 4.51,brd, 11.4;
4.38,dd, 10.8, 3.6 4.41,brd, 11.4

Xyl-1"" 1064  5.45,d,7.2

2" 76.0 4.13,m

3" 78.5 421, m

4" 70.8 417, m

5" 67.5 4.32, brd, 10.8;

3.73,1,10.8

Glu-1"" (C-20) 98.9 5.03,d,7.2 98.9 498,d,7.8

2" 75.2 3.87,m 75.1 3.89,m

3 78.3 436, m 78.7 439, m

4" 70.7 438, m 71.0 438, m

5 76.6 4.02, m 76.5 4.04, m

6" 69.7 4.88, brd, 10.8; 69.7 4.87, brd, 11.4;
4.45,dd, 10.8,3.6 4.43,brd, 11.4

Xyl (Arab)-1""" 105.9 4.88,d,7.8 105.5 4.85,d,6.6

2m 74.9 397, m 73.3 442, m

3 78.3 4.10, m 74.3 4.17, m

4 71.2 4.15, m 69.2 432, m

5 67.1 4.30, m; 66.6 4.25,brd, 13.2
3.60,t,10.2 3.71,d,13.2

2. NMR assignment of Nototrone A (1a)
Table S2. *H (600 MHz) and 3C NMR (150MHz) data of compound 1a in CsDsN

no. oc ou (J in Hz)

1 39.8 1.94, m; 1.30, m

2 27.7 1.89, m; 1.84, m

3 77.8 3.39,m

4 39.5

5 55.7 0.90, brd, 9.6

6 18.5 1.56, brd, 12.6;
1.45,td, 12.6, 3.6

7 36.3 1.71,dt, 13.2, 3.6;
1.18,td, 13.2,3.6

8 44.4

9 47.8 1.67, m

10 39.2

11 36.6 1.91,m; 1.63, m

12 81.2 4.69,d,10.2



13 219.8

14 154.3

15 31.8 2.34, brd, 14.4;
2.16,dd, 14.4,13.2

16 29.3 248, m; 2.43, m

17 65.0 3.18,d, 10.2

18 15.5 0.89, s

19 20.8 0.95, s

20 75.0

21 21.6 143, s

22 335 1.98, dq,7.2; 1.64, m

23 8.0 1.08,t, 7.2

24 16.4 1.04,s

25 28.5 1.26, s

26 114.0 5.24,s;5.02, s

3. Key HMBC correlations of compounds 1a, 2 and 3
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Figure S1. Key *H-'HCOSY and HMBC correlations of compound 1a
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Figure S2. Key HMBC correlations of compound 2

Figure S3. Key HMBC correlations of compound 3



4. General experimental procedures

Optical rotations were measured on a JASCO P2000 automatic digital polarimeter.
UV spectrum was recorded on a JASCO V-650 spectrophotometer. IR spectrum was
recorded on a Nicolet 5700 spectrometer using an FT-IR microscope transmission
method. NMR spectra were acquired with Bruker AVIIIHD 600 and VNS-
600spectrometers in Pyridine-ds and D,O. HR-ESI-MS spectra were collected on an
Agilent 1100 series LC/MSD ion trap mass spectrometer. GC was conducted on Agilent
7890A gas chromatograph. MPLC system was composed of two C-605 pumps (Biichi),
a C-635 UV detector (Biichi), a C-660 fraction collector (Biichi), and an ODS column
(60 x 600 mm, 50 um, 400 g; YMC). Semi-preparative HPLC was conducted using a
Shimadzu LC-6AD instrument with an SPD-20A UV detector and an YMC-Pack ODS-
A column (250%10 mm, 5 um). Preparative HPLC was also performed on a Shimadzu
LC-6AD instrument with a YMC-Pack ODS-A column (250 x 20 mm, 5 gm). Column
chromatography (CC) was performed with HPD macroporous resin, silica gel (100-200
mesh, Qingdao shenghai Chemical Inc., Qingdao, People's Republic of China). TLC
was carried out on glass precoated silica gel GF254 plates. Spots were visualized under
UV light or by spraying with 10% sulfuric acid in EtOH followed by heating.
Preparative HPLC was carried out (YMC Co., Kyoto, Japan) (250 x 20 mm) with
CH3CN/H20 22:78 (system I), 20:80 (system II), 51:49 (system III ) as mobile phase.

5. Plant material

The leaves of P. notoginseng were collected in Wenshan, Yunnan, China in May 2015.
A voucher specimen (ID-S-2767) was identified by Professor Lin Ma from the Institute
of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical
College and deposited at the Herbarium of Institute of Materia Medica, Chinese

Academy of Medical Sciences and Peking Union Medical College.

6. Extraction and isolation
Dried leaves of P. notoginseng (25 kg) were extracted with ethanol (2 h x 2) and

water (2 h x 2) successively. The water extract (SSQY) was applied to a macroporous



resin column (1000 mm*200 mm) and eluted with water, 25% ethanol, 50% ethanol
and 95% ethanol in sequence to yield 3 parts, SSQY-A (298.5 g), SSQY-B (365.4 g),
and SSQY-C (93.4 g). The SSQY-B was further eluted with EtOAc, acetone,
acetone/ethanol (1:1), 70% ethanol, 50% ethanol in order through a diatomite column
to afford SSQY-BP1~5. SSQY-BP3 (146.682 g), the acetone/ethanol (1:1) part, was
fractionated by a silica gel column using isocratic elution of CHCIl3/CH30OH/H>O
(6:4:0.5, 28L) to 28 parts. According to a TLC analysis, we mixed the 23™ part with
24" part as mixture A (8.460 g) and the 25" part to 27" part as mixture B (6.205 g).
Mixture A was subjected to the RP-18 column chromatography (60 mmx=600 mm) with
gradient system (MeOH/H>0, 40:60-75:25, 60 ml/min, 49 L) to yield 91 fractions, Fr.
A1-A91. Fr. A33 was performed on HPLC by system II to get compound 1 (12 mg). Fr.
A36 was performed on HPLC system I to obtain 2 (5 mg). Fr. A32 was performed on
HPLC system II to give 3 (4 mg).

7. Enzyme hydrolysis of 1

Compound 1 (8.0 mg) was dissolved in water (5 ml) with snailase (12 mg, Beijing
Biodee Biotechnology Co., Itd.) and stirred for 72 h at 37 <C. The reactant was extracted
by EtOAc (3 ml x3) when it performed a relatively high ratio of aglycone (tr = 22 min)
on HPLC analysis. The EtOAc extract was purified on prepare HPLC (detected at 210
nm, CH3CN/H,0O 51:49, 3 mL/min) to give 1a.

8. Acid hydrolysis and determination of absolute configurations of
monosaccharides

Compounds 1-3 (3.0 mg) were dissolved in 2.5 M HCI-H20 (5 ml) and stirred for
10 h at 95 <T individually, then extracted by EtOAc (3 ml x<3). The aqueous layers
were concentrated and dried totally to give residues A-C, respectively. L-cysteine
methyl ester hydrochloride (double weight of the residues, J&K Scientific Ltd.) was
added to the A-C residues and then anhydrous pyridine to dissolve the mixture. The
mixture was stirred at 60 <T for 2 h and then concentrated. N-trimethylsilylimidazole

(about 1.5 ml, J&K Scientific Ltd.) was added to the dried reaction products afterwards



and stirred at 60 <C for 2 h. Then the reaction mixture was put into ice water (5 ml) and
extracted with n-hexane (5 ml x3). The n-hexane layers were analyzed by GC under
the following conditions: capillary column, HP-5 (60 m <0.32 mm); H. flame
ionization detector; detector temperature, 280 <C; injection temperature, 200 <C, and
injection volume, 4 uL; initial temperature, 200 <C, and raised to 280 <C at 10 <T/min,
final temperature maintained for 35 min; carrier gas, N2 (1 mL/min); and split ratio,
1/50. The authentic samples, D-glucose (5 mg), L-glucose (5 mg), D-xylose (5 mg), L-
xylose (5 mg), D-arabinose (5 mg) and L-arabinose (5 mg) were treated with the same
method. Identification of the sugar moiety was carried out by comparison of its
retention time (tr): D-glucose 29.6 min, L-glucose 30.4 min, D-xylose 21.0 min, L-
xylose 21.7 min, D-arabinose 21.8 min, L-arabinose 21.0 min. D-glucose and D-xylose
were detected from the derivatives of A and B. D-glucose, L-arabinose and D-xylose

were detected from the derivatives of C.

9. Physico-chemical constant of compounds 1~3 and 1a

Nototroneside A (1): Amorphous white powder; [a]%)o -10.8 (¢ 0.1, MeOH); UV
(MeOH) Amax (log €) 202.2 (3.1) nm; IR (microscope) vmax: 3383, 2933, 1708, 1387,
1076 cm™; 'H and '*C NMR data see Table 1; HRESIMS m/z 1193.5578 [M + Na]"
(caled for Cs4HooO2Na, 1193.5562).

Nototroneside B (2): Amorphous white powder; [a]%)o -7.5 (¢ 0.1, MeOH); UV (MeOH)
Jmax (log €) 202.2 (3.25) nm; IR (microscope) vmax: 3379, 2926, 1707, 1387, 1078 cm™!;

'H and '*C NMR data see Table S1; HRESIMS m/z 1061.5136 [M + Na]" (calcd for

C49Hg2023Na, 1061.5139).

Nototroneside C (3): Amorphous white powder; [a]%) -12.6 (¢ 0.08, MeOH); UV
(MeOH) Zmax (log €) 202.2 (3.53) nm; IR (microscope) vmax: 3386, 2933, 1706, 1387,
1080 cm™'; 'H and '*C NMR data see Table S1; HRESIMS m/z 1193.5525 [M + Na]"
(calcd for Cs4HooO27Na, 1193.5562).

Nototrone A (1a): colorless crystal (in MeOH: H,0); 'H and '*C NMR data see Table
S2; HRESIMS m/z 443.3146 [M + Na]" (calcd for Ca¢Hs4O4Na, 443.3132). ECD



(MeOH) Amax (A€) 299 nm (-3.43), 218 nm (-5.88); IR (microscope) vmax: 3413, 2927,
1707, 1381, 1041 cm™'.
10. ECD computation of nototrone A (1a).

The conformers were further optimized at the B3LYP/6-31g (d,p) level in methanol.
The energies, oscillator strengths, and rotational strengths of the first 100 electronic
excitations were calculated using the TDDFT methodology at the B3LYP/6-31g (d,p)
level. ECD spectra of the conformers were simulated using a Gaussian function with a
half-bandwidth of 0.40 eV. The corresponding experimental ECD spectra of the 1a were
depicted by inverting that of calculated ECD spectra of 1aa and lab, respectively. All
quantum computations were performed using Gaussian 09 program package, on an
IBM cluster machine located at the High Performance Computing Center of Peking
Union Medical College.

11. X-ray Crystallographic Analysis of nototrone A (1a) (See Table S3)

Single crystals of l1a (CasH4404) were recrystallized from MeOH-H2O (v/v,
9:1) mounted in inert oil and transferred to the cold gas stream of the diffractometer.
Crystal  structure  determination of crystal data Co6Hs4O4, M =420.61,
orthorhombic, a =10.61438(13) A, b =17.8619(2) A, ¢ =25.17503) A, U=
4773.00(10) A3, T= 105.1, space group P2:2:21 (no. 19), Z= 8, p (Cu Ka) = 0.600,
17819 reflections measured, 9029 unique (Rin= 0.0275) which were used in all
calculations. The final wR (F2) was 0.1004 (all data). Crystallographic data (excluding
structure factor tables) for 1 have been deposited at the Cambridge Crystallographic
Data Center as supplementary publication (CCDC 1847574). Copies of the data can be
obtained free of charge by application to CCDC, 12, Union Road, Cambridge CB21EZ,
UK [Fax: (+44) 1223 336 033; e-mail: deposit@ccdc.cam.ac.uk].

Table S3: Crystal data and structure refinement for exp_5187

Identification code exp_5187
Empirical formula C26H2404
Formula weight 420.61

Temperature / K 105.1



Crystal system
Space group

a/A,b/A, c/A

a/°, B/°, y/°
Volume / A3
Z

Pealc/ Mg mm’
1

3

pu/ mm
F(000)
Crystal size / mm?®

20 range for data collection

Index ranges

Reflections collected

Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>20 (I) i.e. Fo>40 (Fo)]
Final R indexes [all data]

orthorhombic
P212121

10.61438(13), 17.8619(2), 25.1750(3)

90, 90, 90
4773.00(10)

8

1171

0.600

1856

0.250 %0.250 % 0.240
6.068 to 142.344°
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17819

9029[R(int) = 0.0275 (inf-0.9A)]
9029/0/559

1.028

R1 = 0.0388, wR2 = 0.0979

R1 = 0.0414, wR; = 0.1004

Largest diff. peak/hole /e A 0.240/-0.208
Flack Parameters 0.01(8)
Completeness 0.999
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Figure S4. X-ray crystal structure of 1a.

12. Neuroprotection Bioassays of compounds 1-3



Pheochromocytoma (PC12) cells were incubated in DMEM supplied with 5% fetal
bovine serum and 5% equine serum as basic medium. PC12 cells in logarithmic phase
were cultured at a density of 5000 cells per well in a 96-well microtiter plate. After 24h
incubation, the medium of model group was changed to DMEM without serum. Test
compounds dissolved in dimethyl sulfoxide (DMSO) were added to each well
for >1000 fold dilution in the model medium at the same time. Each sample was tested
in triplicate. After the incubation at 37 <C in 5% CO2 for 24 h, 10 uL of MTT (5 mg/ml)
was added to each well and incubated for another 4 h, then liquid in the wells was
removed. DMSO (100 ul) was added to each well. The absorbance was recorded on a
microplate reader (Bio-Rad model 550) at a wavelength of 570 nm. Analysis of
variance (ANOVA) followed by Newman-Keuls post hoc test were performed to assess
the differences between the relevant control and each experimental group. P-values of
< 0.05, < 0.01 and < 0.001 were regarded as statistically significant. Data were

expressed as mean+SEM as indicated.

Table S4. Neuroprotective activity of compounds 1-3 on PC12 cell model induced by
serum deprivation (10.0 M, 1.0 uM, and 0.1uM).

group Cell viability (100%)
Control 100
Free-serum 61.58
NGF 101.6 ***
1 (10 uM) 53.33

1 (1.0 uM) 75.76
1(0.10 uM) 71.66
2 (10 uM) 74.2

2 (1.0 uM) 79.33*
2 (0.10 uM) 69.9

3 (10 uM) 52.28

3 (1.0 uM) 72.41

3 (0.10 uM) 68.07

* P <0.05, ** P <0.01, *** P< 0.001



12. HRESI-MS, UV, IR, NMR spectra of nototronesides A-C (1-3)
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Figure S5. The UV spectrum of nototroneside A (1) in CH3;0H
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Qualitative Analysis Report

Data Filename 2016042901.d Sample Name S5QY-BP3-A33-3

Sample Type Sample Position P1-C2

Instrument Name  Instrument 1 User Name
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MS Formula Results: + Scan (5.518 min) Sub (2016042801.d)
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Figure S7. The HR-ESI-MS spectrum of nototroneside A (1)
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MS Formula Results: + Scan (8.140 min) Sub (2016122701.d)

miz " lon " Formula Abundance
= _]_ 4433111 (M+Na)+ C26 H44 Na 04 4172683
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= CZ2Hi8N20 sz[ C22H4B N2 Na 0 52| 973 4203219 420.3208 44331 262 262 99,78 915 99.26

Figure S28. The HR-ESI-MS spectrum of nototrone A (1a)
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Figure S34. The HMBC spectrum of nototroneside B (2) in CsDsN (600 MHz)
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Figure S36. The TOCSY spectrum of nototroneside B (2) in CsDsN (600 MHz)
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Figure S37. The UV spectrum of nototroneside B (2) in CH3;0H
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Figure S38. The IR spectrum of nototroneside B (2)



Qualitative Analysis Report

Data Fllename 2016042902.d Sample Name SSQY-BP3-A36-3
Sample Type Sample Position

Instrument Name Instrument 1 User Name

Acq Method Acquired Time 4/28/2016

IRM Calibration Status IR A DA oA Method Default.m
Comment

User Chromatograms

Fragmentor Voltage 165 Collision Energy 0 Ionization Mode  EST
+ESI EIC(1061.51360) Scan Frag=165.0V 2016042902 d
x10 8 |Noise (PeakToPeak) = 68.36; SNR (6.704min) = 5672.3

mooth

User Spectra

Fragmentor Voltage Collision Energy Tonization Mode
e o o

%10 & [+ESI Scan (6.582 min) Frag=165.0V 2016042902.d Subtract

5 1061.51364

(M+Na)+
4
1062.51643
3 (M+Naa)+
2
1063.51765
1 (MiERla)s: 1064.52084
(M+Na)+
!

1060.5 1061 1061.6 1062 10625 1063 10635 1064 1064.5 1065 1065.5
Counts vs. Mass-to-Charge (m/z)

z I Srmula Tl
51779

[54642
1_|110706

42273
55983
34797

[498654 |Ca9 HB2 Na 023
1062.51643 |270272_|C49 HB2 Na 023 YNa)+

1063.51765 | 1 |96312 _|C49 HB2 Na 023 ANa)v
1 [29975 a9 182 Na 023

-~ End Of Report ---
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MS Formula Results: + Scan (6.582 min) Sub (2016042802.d)

vz ion Foermla Abundance
- 1esis1364] (M4Naj+ ©49 HA2 Na 023 498654
Best Foamnuts (M} ion Fomuta Calc miz Score | Cross Scoce Mass | CacMass |  Diff fopm) Abs Diff (ppm) | Abund Match | Spacing Match | Mass Match | avz oBE

- v CA9 182 OZ3 C49 HB2 Na 023 1061.51391 9.95| 1038 52431 1038 52469 Q36 0 36| | ©9.93| 100]  1061.51354) B
< = C2a HB2 Nz 025 C44 H182 N2 Na 025 7061.50089) 9.64] 1038 sz‘nl 1033 52067 553 353 99.5¢ ©3.95 99.56]  1061.51384) 5
. - C53 HB2 018 S ©S3 HAZ N2 O18 5 7061 57141 QW‘ 1038.52433) ﬁm?l 207 2.07) 9‘:?.2—5" 59.99) sm* 061 51364 i3
- = 46 HAB 071 S CAS HES Na O3 5, 3061 51728, XD 1038 52434 1038 52806 359 w812 5a.99| X
. (= CTa1M8EN20D25S|  CAT1H86N2 Ns O25 S 706157326 53.32] 97.64 ©9.99]
- — CABHBZ N2 020 S, C4B 82 N2 Nz 20 S 1om! 5911 Z | 9a.5a qﬁ|
- 5 CS56H78 O18) TREHTENA 18| 061 S0E04 53| 9528 59.92|
- T C55 HIB N2 O 17 CS5 H78 N2 Na 017 5061.51927 551 9835 ©3.93
g T CSSHTEMZ Na G135 06151677 s.nT|| =2 ﬁi} X
- TE0 HBE N 018 52 1038 52435|  1038.52550 2 136 9535 m.oul 9505 1061 51354, s
- — CE2 H7Ia N2 012 C62 H74 N2 Na D12 = 1038 52433 1028 52418] -0.14 014 95.01 59.92] 100f  1061.51384 27
. (= C45 186 N2 020 52|  Cas HBS N2 Na 020 52 1038 52437] 1038 52153, 273 273 95.39’ 59.57] 95.74] 106151364 3
. = S C57 Ha2 Na 013 52 3035 52438 wml =43 a9 381 5559 3526|1061 513464 7
- = CE6 1174 N2 07 S| T65 H72 N2 N2 O7 S 257 257 9205,
. - C67 H74 01D TE7 HT4 Na 010 574 374 9241
= = CE3HTBNZ 07 52|  C63 H78 N2 Na 07 52 0.66, 066 3107
5 7 CS% HES 013 53, ©S4Ha8 N= 013 53 BE| 126| 8981
- = CA9 86 NZ 015 S3|  ©A0 HB6 N2 Na O15 53 =as| 515 53.6
- = T71H74 05 S| GI1HIANROS S, 131 31 51
= = C47 HI0 018 53] C47 H%0 Ns O18 53 106151815 L3 439 9074
= E CGa H7D N2 GF C69 HT0 N2 Na 07 1061.50752 B sa 9062]
- T C7AH700S| C74 1170 N= 05 1061.51155| 96 38 82| 52
ki C8BH78 05 2 58 178 Na Ob 52 1063 51829 9634, 455 455
5 CEBO 162 N2 07 53| 60 HEZ NZ Na D7 52 1067 51764 96 33| g 39 3.9]
- C70H7a%2 02 52| C70 H74 N2 Na D2 52 106150839 9585 038 52435, 038 51517 B 269)
5 = CE7 H7EN2 0253|  C67 H7aN2Na D233 106151176 95 58| 103552436/ 3038 52254 -1.75] 575)
e T ©75 H74 52 G75H7ANs S2f 1067 51241 95.39) 1038 52434 7038 52315 EXL ERE]
< T CIBHIDS C78 R0 Na S| 1061 50907 S5.17] 1038 52433 I03€ 51587 234 34
¥ C72 H78 S3 CrzhiaNsS3| T 06151573 S278] 103852435 1038.52556 213, z213]

Figure S39. The HR-ESI-MS spectrum of nototroneside B (2)
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Figure S40. The "H NMR spectrum of nototroneside C (3) in CsDsN (600 MHz)

8.5 8.0 7.5 7.0 6.5 6.0 5.5

9.0



14000
13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

F-2000

000°0-
wmw.h/
Ibb'ST /
L8891
956°L1
1ST61
95,07~
S10°8T ~
916'8¢
016'6€\.
06€ 7~
YL LY~
87855\
88€LS—
6T T
50829 I
15829 )
6599 F
corLo§
L0769 4
L2069
1SL°0L
166°0L 1
0T 1L
SSLIL
L1e7 ]

QI C 4/

=

€CI'SL
¥20°9L 1

CCSOL
SO8°LL T
1L8°LL

YS6'LL
L6T8L ﬁ
687'8L 1
C69'8L 1
60€°18 1
€658 1
L86°CS
6EY' 18 1
6L5°88 1
006'86 1
IZARINN
YLLYOT |
LLY"SOT
STY 901 1
v8EYSI -

40

80

110 100 90

f1 (ppm)

130 120
Figure S41. The '3C NMR spectrum of nototroneside C (3) in CsDsN (150 MHz)

170 160 150 140

180

190

220 210 200

20 10 o -10

30

60 50

70



HO 0
‘_g Hw
3 OH - 10
— °? e 6 -20
__—_ ° - 6 I
3 ° & & : -30
HO
ES o @
_ H(I—)io @ @ - 40
] HO 0o o 7
— oo ;
i wo i 0
o : _ I
OH ° ., - 60
® ®o (0]
o @
o g@,!gO@ - 70
— e © L
== OOc® © © L 80
ng o®
o - 90
3 o - 100
— ®
—— o o L
3 110
_ (]
42 T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (ppm)

Figure S42. The HSQC spectrum of nototroneside C (3) in CsDsN (600 MHz)
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Figure S43.The HMBC spectrum of nototroneside C (3) in CsDsN (600 MHz)
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Figure S44. The HMBC spectrum of nototroneside C (3) in CsDsN (600 MHz)
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Figure S45. The 'H-'H COSY spectrum of nototroneside C (3) in CsDsN (600 MHz)
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Figure S46. The NOESY spectrum of nototroneside C (3) in CsDsN (600 MHz)

-5.0
-5.5
- 6.0

-6.5




4
. © © :?n{ég..

. Rt ¢

. I T

'zggo [0}

[+ (-] @ |
° °

75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0

f2 (ppm)
Figure S47. The TOCSY spectrum of nototroneside C (3) in CsDsN (600 MHz)
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Figure S48. The ROESY spectrum of nototroneside C (3) in CsDsN (600 MHz)
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Drreishon '
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Serial Mo AD344E1150
[Cata Informnaticn]
st S s a Creation Date: 2017-3-22 10:32
Fc'.;‘slll_ﬁum ?amm D-sbaarraytype Linear ﬂEBBﬂE}'
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Monitor Sensor  Holder Star 500 nm
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Figure S49.The UV spectrum of nototroneside C (3)
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Figure S50. The IR spectrum of nototroneside C (3)
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Qualitative Analysis Report

Data Fitename 2017041001.a Sample Name A32-2a

Sample Type Sample Position P1-C4
Instrument Name Instrument 1 user Name

Acq Method IRM Calibration Status Some Ions Missed
DA Method TEST LCMS.m Comment

User Chromatograms

Fragmentor Voltage 150 Collision Energy o Ionization Made  ESI

» |+ F'C(1193.5524) Scan 2017041001.d Smooth
x10

o <
o.s 1 1.8 2 25 <]

25 4 45 5 55 6 65 75 88 85 9 95
Counts vs. Acquisition Time (min)
Integration Peak List

Peak Start RT [Eng [feight [Area [Area %% [Signal To Noise |
| 1] 7.803 798| 8.222| 512797| 3681120} 100]|Infinity 1
User Spectra
i Ensrgy Xonization Maodea
150 Esl
10 2+ Scan (7.067 miny 2017041001.d Substrzat
1 1193,5525
(M2~
o.8 1194 5552
(M+tl=y+
0.6
0.4 i I 11955589
{(M-+Na)+
0.2 | 1196.5582
| (M+Na)+
ol l PR i . I i
1182.5 1193 1183.5 1194 1194.5 119S 1195.65 1196 1196.5
Tounts (%) vs. Mass-to-Charge (m/z)
Peak List
m/z z bund Ton
265.138 74215
605.2612 2 1306113
605.7644 2 182269
606.2646 2 |77650
608.2689 73059
1191.0419 2 _|88254
1193.5525 1 _|964953 C54 HSO Na 027 {M+Na)+
1194.5552 1 1607570 {C54 HSO Na 027 (M+Na)+
1195.5569 1 240410 |C54 H9O Na 027 (MiNa)+
1196.5582 1 |72707 C54 H90 Na 027 (M+=Na)+
Formula Calculator Elemen imits
[ETerme: ax
L= 80
H ¢] 150
o o 50

Agilent Technoiagies Page 1 of 2 Printed at: 10:43 AM on: 4/10/2017



MS Formula Results: + Scan (7.997 min) Sub (2017041001.d)

[ wz ion | Formuta
= 1193.5525 (MeNay+ | ©S4 H90 Na O27
Formuta (M) 1 ton Formuta Mass | Caic Mass Calc vz O (ppm) | Abs O (ppm) | Mass Match | Abund Match | Spacing Match) OBE

- C54 H90 O27 CS4 HSO Na O27 1170.56 &II 1170.56€69 1183.5562 3.26 3.26 99.62 9985 99 96
- c61 W C61 H86 Na 022 11705611 1193 5503 776 99 89 99,52 99.95|
& 1170.5674 1193 5516 0.64] n,gl 98.99) 99 96
. 1170 5629, 0,19 100 98.92) 9997,
: Tirsens Tl !
- 11705644 1,1] 9999
3 1170.5604 235 99.99
. C59 H86 N4 Na O18 S| 1170.5658] 222 99.99) 19
. CS6 HBe N2 O24] C56 HB6 N2 Na O24 e9.51)| 11705571 521 5596 1s
- C67 HB2 N2 Na O16 99.19 1170 5664 | 281 99.95 28
< T65 HB6 Na 0175 & 1170 5586 I 392 95.99) 23
- T Ta6 HP4 N2 Na 029 S, = 11705663 1193.5555| 2.66) 9559 1
- = C66 HB2 NAa O13 S| mmmmougf 98.99 1170.5599 1193.5491 2.8 99.99 28
- — C44 H90 Na O31 C44 HI0 N4 Na O31 S8 88 364 a9 97 2
- C48 H9O N4 O26 S| C48 H90 N4 Na O26 S 58 88 5.81 9999 &
2 C64 HB6 N2 O16 S| C64 HA6E N2 Na O16 S| 98,78 567 23
. = 50 HD4 N2 O24 52| C50 H94 N2 Na O24 52 s8.61 = 05 5]
. £ C71H82N2011S C71H82 N2 Na O11 5| 98 58 065 37|
. = C62 H90 O17 52 C62 H90 Na O17 52 98 54 1.06 F— %
- = CE63 HBE N4 O13 S2| C63 HB6 N4 Nas O13 S2 98 53 0.06 23
- C69 H78 N4 G713, C69 H78 N4 Na 013, S8 as 5 65] 565 33
. = cssnmo?ﬁ'l TS5 H94 Na 022 S2 98 46 396 S
- CS7HS0 N2 O19 52| C57 H90 N2 Na O19 S2 98.44] 451 14
. r C56 H90 N4 518 53 C56H90 N4 Na O18S2]  98.43 507
- i C74 H78 N2 O11 C74 H78 N2 Na O11 98 ‘J 22 99.83
- ¥ C4S H94 N4 O26 S2 CA4S5 H94 N4 Na O26 S2 98 08 296 99.69)
- i mm"?o“szl C68 HB6 N2 Na O11 S2 W7V8_6i 351 351 99.56
- % C791178 08 C79 H78 Na 09 a7es| 124 124 5554
- [ C76 HB2 09 S " T C76 H82 Na 09 5| 97 68 + 41 4. 99 4
. > C70 H82 N2 OB 52 €70 182 NA Na O8 52 97.41 | nsas-ml =98] a9s 9912
- CBONZANAOS| €8O H74 N4 Na Ob| . 11955551| 237] 237 99 8|
. C54 184 N2 519 53 C54 HB4 N2 Ne 019 53, 11705613, 1193.5505 —ies 1.65) 995
- C78H78N2O6S|  C78H78 N2 Na O6 & 97.28 1170 5632 170 5581 1193.5473 436, 436 9837
" Bl B T60 H90 N4 ©13 53 C60 HBC NZ Na O13 53] 97.25) 0 |7n£ 11705667  1193.5559) 292 292 99.69)
- = €55 H94 O17 53, C59 H94 Na O17 53 97.25] 1170 5632] 1170 5653 11535545 18| 18| 9988 90.53]
- - 77 H78 N4 OS S| C77 H78 N4 Na OF S 5723 1170 se32| 1706853 11535585 5.23| 523 Wo?i 91.93]

page 1

Figure S51. The HR-ESI-MS spectrum of nototroneside C (3)
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