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Abstract: Aralia chinensis var. dasyphylloides is widely distributed in China and used as a traditional
herbal medicine for the treatment of digestive and immune system diseases. The present study
aimed to search for novel oleanolic-type triterpenoids in low-polarity fractions. Six new triterpene
derivatives (1-6), together with two known compounds were isolated from the barks of A. chinensis
var. dasyphylloides. Their structures were elucidated by 1D- and 2D-NMR spectroscopic analysis
and chemical methods. They were identified as 3-oxo-oleana-11,13(18)-dien-28,30-dioic acid (1),
30-hydroxy-3-oxo-oleana-11,13(18)-dien-28-oic acid (2), 33-hydroxy-oleana-11,13(18)-dien-28-oic
acid-28-O-p-D-glucopyranoside (3), 3$3,30-dihydroxy-oleana-11,13(18)-dien-28-oic acid-28-O-f3-D-
glucopyranoside (4), 33-hydroxy-oleana-11,13(18)-dien-28-oic acid-3-O-3-D-xylopyranosyl-(1 — 2)-3-D-
glucopyranoside (5), 33,29-dihydroxy-oleana-9(11),12-dien-28-oic acid-28-O-3-D-glucopyranoside (6),
namely, araliachinolic acids I and II and araliachinosides I-IV. The cytotoxicity of the isolated
compounds was tested against HepG2, A549, SGC7901, and MCF7 cell lines, but no apparent
activity was observed at a concentration of 50 uM.

Keywords: Aralia chinensis var. dasyphylloides; triterpene derivatives; araliachinolic acids I and II;
araliachinosides I-IV

1. Introduction

Avralia chinensis Linn. var. dasyphylloides Hand.-Mazz. Symb. (Araliaceae) is distributed in the
Sichuan, Guizhou, Guangxi, and Hubei provinces of China [1]. It has been used as a traditional
herbal medicine for the treatment of gastric ulcer, hepatitis rheumatic arthritis, and other diseases.
Previous phytochemical investigations on this plant revealed the presence of essential oil [2] and
oleanolic-type triterpenoid saponins [3,4]. Those saponins demonstrated inhibitory activities against
a-glucosidase [5], moderate antioxidant effects and antiglycation activities [6], and cytotoxic activities
against human nasopharyngeal carcinoma epithelial (CNE) cells [7].

As part of our effort to search for novel oleanolic-type triterpenoids from A. chinensis var.
dasyphylloides, we report here the isolation and structure determination of the new terpenoids
1-6 (Figure 1), together with two known saponins, oleana-9(11),12-diene-28-oic acid-28-O-3-D-
glucopyranoside (7) [8] and oleanolic acid 28-O-p3-D-glucopyranoside (8) [9] from the CHCl; and
EtOAc-soluble fractions.
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Figure 1. Chemical structures of triterpene derivatives 1-8.

2. Results and Discussion

The EtOH extract of the barks of A. chinensis var. dasyphylloides was fractionated by repeated
medium-pressure liquid chromatography (MPLC) on normal and reversed-phase (RP) silica gel to yield
the new derivatives 1-6 and two previously reported saponins (7 and 8). The structures of the new
compounds were elucidated on the basis of extensive NMR spectroscopic analysis, including a series
of 2D-NMR experiments (HSQC, HMBC, and NOESY), and mass spectrometry data. The known
saponins (7 and 8) were identified by comparison of their spectral data with literature data [8,9].

Compound 1 was obtained as a white amorphous powder with the molecular formula determined
to be C30H4,05 on the basis of the molecular ion peak [M]* at m/z 482.3033 (calcd. 482.3032) observed
in its HR-EI-MS and NMR spectroscopic data. The 'H-NMR spectrum revealed six methyl group
signals at & (ppm) 1.09 (3H, s, Me-23), 1.04 (3H, s, Me-24), 1.04 (3H, s, Me-25), 0.86 (3H, s, Me-26),
0.93 (3H, s, Me-27), and 1.17 (3H, s, Me-29), as well as two cis olefinic protons at 4 (ppm) 5.64 (1H,
d, J = 11.0 Hz) and 6.73 (1H, dd, | = 11.0, 3.0 Hz). The 3C-NMR and DEPT spectra revealed six
methyls, nine methylenes, two sp® methines at § (ppm) 55.6 (C-5) and 55.1 C-9), six sp> quaternary
carbon signals, four olefinic signals at & (ppm) 127.8 (C-11), 126.6 (C-12), 137.1 (C-13), and 133.7 (C-18),
and three carbonyl signals at & (ppm) 220.3 (C-3), 180.2 (C-28), and 181.9 (C-30). The '3C-NMR signals,
especially signals at 6 (ppm) 55.6 C-5), 55.1 (C-9), 127.8 (C-11), 126.6 (C-12), 137.1 (C-13), and 133.7
(C-18), indicated the presence of an oleana-11,13(18)-diene-type triterpene, as confirmed by comparison
with 3-ox0-11,13(18)-oleanadien-28-oic acid [10]. The main difference was the carboxyl group at C-30
and the down-field shift of C-20 at  45.7 ppm in 1. The carboxyl group also caused the downfield shift
of C-29 at 6 29.0 ppm, as compared to 6 24.0 ppm in compounds with a C-30 methyl group [10-12].
In the HMBC spectrum (Figure 2), the correlation between the Me-24 protons at 6 1.04 ppm and C-3
(5 220.3 ppm) revealed that one carbonyl group was located at C-3. The position of the second carboxyl
group was determined by the HMBC correlation between Me-29 protons at 4 1.17 ppm and C-30
(8 181.9 ppm), which could be confirmed by the NOESY correlations of Hg-19 (6 3.29 ppm) with
Hp-22 (5 2.30 ppm), Hy-22 (6 1.34 ppm) with Me-29 (5 1.17 ppm). The position of the third carboxyl
group was determined by the HMBC correlation between H-16 at 6 1.96 ppm and C-28 (6 180.2 ppm).
Very recently, a compound has been reported as 3-oxooleana-11,13(18)-diene-28,30 dioic acid [13].
However, in this reference, the structure depicted corresponds to the 29-carboxylic acid derivative, and
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no evidence is provided for the location of the carboxylic group at C-29 or C-30. Thus, the structure of
compound 1 is assigned here unambiguously for the first time (The NMR data was available at the
Supplementary Materials), and the compound was named araliachinolic acid L.

< SCOOH

HMBC NOESY

Figure 2. Key HMBC (Heteronuclear Multiple Bond Correlation, From H to C) and NOESY (Nuclear
Overhauser Effect Spectroscopy, From H to H) correlations for 1.

Compound 2 was obtained as a white amorphous powder with the molecular formula determined
to be C30Hy4404 from the pseudo-molecular ion peak [M — H]™ at m/z 467.3159 (caled. 467.3161)
observed in its HR-ESI-MS and its NMR spectroscopic data. The 'H- and 3C-NMR data (Table 1)
of 2 were similar to those of 1. Careful comparison of the NMR data between compound 1 and 2
indicated that both compounds possessed the same carbon skeleton, but had different substitution at
C-30. Compared with compound 1, the 'H-NMR spectrum of 2 showed a pair of doublets at 5 (ppm)
3.18 (1H, d, ] = 10.0 Hz) and 3.38 (1H, t, ] = 10.0 Hz), which were assigned to CH,-30. In the '*C-NMR
spectrum, C-30 was observed at 4 67.0 ppm and C-20 was downfield shifted at 6 37.5 ppm. In the
HMBC spectrum, the correlation between Me-29 protons at 5 0.90 ppm and C-30 (6 67.0 ppm) revealed
the hydroxymethylene group to be located at C-30. The carbonyl group was positioned at C-3 based
on the correlation between the Me-23 protons at 4 1.07 ppm and C-3 (6 220.3 ppm). The diene structure
was confirmed by the correlations between H-11 and H-12 protons (5 6.50 ppm and 5.64 ppm) and C-13
(6 138.0 ppm) and C-18 (5 133.8 ppm), respectively. The position of the second carboxyl group was
determined by the correlation between H-22 (6 2.19 ppm) and C-28 (6 180.2 ppm). Thus, compound 2
was a new compound, named araliachinolic acid II.

Compound 3 was obtained as a white amorphous powder with the molecular formula determined
to be C36H560g from the pseudo-molecular ion peak [M — H]™ at m/z 615.3895 (calcd. 615.3897)
evident in its HR-ESI-MS and its NMR spectroscopic data. The NMR data of 3 (Table 1) were similar
to those of 33-hydroxy-11,13(18)-oleanedien-28-oic acid [14]. The main differences in the NMR data
of these two compounds were the signals of a sugar moiety in the case of 3. Thus, in the 'H-NMR
spectrum of 3, the anomeric signal at 6 5.45 ppm (1H, d, | = 8.5 Hz) and further signals at § (ppm)
3.27,3.37,3.30, 3.31, 3.66, and 3.85 revealed the presence of one sugar which could be identified as
B-D-glucopyranoside by acid hydrolysis, derivatization, and HPLC analysis. In the HMBC spectrum,
the 3-D-glucose was linked to the carboxyl group at C-28, based on the up-field shift from 6 180.2 ppm to
5176.9 ppm. The correlation between Me-24 protons at 4 0.77 ppm and C-3 (6 79.7 ppm) confirmed the
presence of one hydroxyl group at C-3. This hydroxyl group was {3-oriented by the NOESY correlation
of H-3 (5 3.18 ppm) with H-5 (6 0.83 ppm) (The NOESY data was available at the Supplementary
Materials). Taken together, these data indicate compound 3 to be a new compound, which was named
araliachinoside L.

Compound 4 was obtained as a white amorphous powder with the molecular formula determined
to be C34Hs¢09 on the basis of the pseudo-molecular ion peak [M + Cl]™ at m/z 667.3616 (calcd.
667.3613) observed in its HR-ESI-MS and its NMR spectroscopic data. A comparison of the NMR
data between 4 and 3 indicated that the two compounds possessed the same structure, with the only
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difference being the substitution of the methyl group at C-30 in 3 by a hydroxymethylene group
in compound 4. This was confirmed by the correlation between Me-29 protons at 6 1.17 ppm and
C-30 (5 66.4 ppm) in the HMBC spectrum. 3-D-Glucose was identified via HPLC analysis after acid
hydrolysis and derivatization. These data indicated that compound 4 was a new compound, which was
named as araliachinoside II.

Compound 5 was obtained as a white amorphous powder with the molecular formula determined
to be C41HgsO1p from the pseudo-molecular ion peak [M + Cl]~ at m/z 783.4086 (calcd. 783.4086)
evident in its HR-ESI-MS and its NMR spectroscopic data. A comparison of the NMR data of 5 with
3B-hydroxy-oleane-11,13(18)-dien-28-oic acid-3-O-3-D-glucopyranosyl-(1 — 2)-3-D-xylopyranoside [7]
showed that the two compounds were almost identical. After careful comparison, the sequence of
the two monosaccharides in the two compounds was shown to be different. In the HMBC spectrum
of compound 5, the anomeric signal at 4 4.98 ppm (B-D-glucose) was correlated with C-3 of the
aglycon moiety (8 89.3 ppm), which indicated the 3-D-glucose to be directly linked to the aglycon.
The interglycosidic linkage was established based on the correlation of the anomeric signal at 4 5.32 ppm
(B-D-xylose) with C-2 of B-D-glucose (6 84.2 ppm). Taken together, these data indicated compound 5
to be a new compound, named araliachinoside III.

Compound 6 was obtained as a white amorphous powder with the molecular formula determined
to be C3sH5609 from the pseudo-molecular ion peak [M — H]™ at m/z 631.3847 (calcd. 631.3846)
observed in its HR-ESI-MS and its NMR spectroscopic data. The 'H-NMR data (Table 1) of the aglycon
moiety in 6 revealed six methyl groups at 4 (ppm) 1.25 (3H, s, Me-23), 1.07 (3H, s, Me-24), 1.24 (3H,
s, Me-25), 1.47 (3H, s, Me-26), 1.22 (3H, s, Me-27), and 1.09 (3H, s, Me-30), two methine signals at
5 (ppm) 0.99 (1H, s, H-5) and 3.51 (1H, m, H-18), and two olefinic signals at 6 (ppm) 5.76 (1H, d,
J=5.6 Hz) and 5.80 (1H, d, ] = 5.6 Hz). In addition, the anomeric signal observed at 6 6.41 ppm (1H, d,
J = 8.0 Hz), with further signals at 5 (ppm) 4.25, 4.29, 4.40, 4.04, 4.42, and 4.48, revealed that compound 6
contained a 3-D-glucose moiety, which was confirmed after acid hydrolysis, derivatization, and HPLC
analysis. The 3 C-NMR and DEPT spectra showed six methyls, nine methylenes, two sp> methines at
& (ppm) 51.7 (C-5) and 39.8 (C-18), six quaternary sp® carbons, one oxygenated methine (5 77.8 ppm,
C-3), one carboxyl group (6 176.8 ppm, C-28), and one hydroxymethylene group (6 73.6 ppm, C-29).
Moreover, four olefinic signals were observed at 5 (ppm) 155.8 (C-9), 116.1 (C-11), 121.3 (C-12),
and 145.9 (C-13), as well as a group of 3-D-glucose signals at & (ppm) 96.0 (glc-1), 74.2 (glc-2), 78.9
(glc-3), 71.0 (glc-4), 79.4 (glc-5), and 62.4 (glc-6). Taken together, these signals were similar to those
of oleana-9(11), 12-diene-28-oic acid-28-O-f-D-glucopyranoside (7) [8]. A detailed comparison of
the HMBC data between 6 (Figure 3) and 7 revealed that the main difference was the presence of
a hydroxymethylene group at C-29. This was in particular revealed by the correlation between Me-30
protons (5 1.09 ppm) and C-29 (5 73.6 ppm). The NOESY correlations (Figure 3) of H-18 (5 3.51 ppm)
with Hg-19 (6 2.12 ppm) and Me-30 (5 1.09 ppm) confirmed the position of the hydroxymethylene
group at C-29. Thus, the structure of compound of 6 was identified as shown in Figure 1 and named as
araliachinoside IV.

HMBC NOESY

Figure 3. Key HMBC (From H to C) and NOESY (From H to H) correlations for 6.
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Table 1. 'H- and 13C-NMR data (500 and 125 MHz, respectively, 1-3 in CD30D, 4-6 in C5D5N) of 1-6.

Position 1 2 3 4 5 6
o 5c o 5c o 8¢ o 8¢ 8u 8¢ 8u 5c
1o 153m 155m 1.06m 1.06m 0.94m 148 m
1g 215m 398 215m 398 192m 393 186m 38.3 175m 38.1 202m 578
2 249m 249m 164m 192m
P Sl 3458 Yol 3458 Leam 26,0 191brs 282 S 26.5 194brs 29.0
3 203 203 318m 79.7 348m 779 335m 893 346m 7758
4 738 738 40.0 39.6 40.0 39.8
5 149m 556 149m 5.6 0.83s 56.3 0.87s 5.1 0795 55.3 0.99s 517
6 139m,157m 207  140m,156m 207  148m,162m 192  137m 156m 186  140m,158m 184 146m,160m 188
7 138m 3258 140m 3258 135brs 326 1255 324 131s B1 177m145m 326
8 416 14138 20 413 412 415
9 2085 55.1 2085 55.0 1985 558 201s 546 2005 547 155.8
10 379 37.9 383 37.7 36.9 395
11 673dd(110,30) 1278 650dd(10530) 1276 645dd (10525 1265 685dd(105,20) 1261 667dd(10.520) 1261  576d(55 1161
12 564d(110) 1266 564d(105) 1269  567d(105 1280  575d(105 1274  573d(105) 1267  580d(55 1213
13 137.1 138.0 1383 1374 1370 145.9
14 33 433 432 21 27 33
154 1.05m 1.05m 1.03m 102m 183m 125m
154 168 m 262 168 m 262 174m 246 210m 252 230m 259 256m 275
164 156m 170m 172m 1252 111m 207m
165 196m 336 196m 3.7 202m 334 230m 327 198 m 33.2 215m 241
17 473 47.0 471 19.0 485 470
18 1337 1338 1326 1320 1336 351m 39.8
19, 182m 175m 177m 236m 218m 150 m
195 329m 577 2.65m 574 2.53d (13.5) 412 3.10d (14.5) 366 2.73d (12.5) 40 H1qass 412
20 457 375 341 3758 332 36.6
21, 130m 124m 125m 176m 136m 129m
21, 206m 342 1.60m 323 140m 374 1.93m 324 172m 374 173m 87
2, 134m 132m 140° 163m 153m
2, 230d (12.5) 379 219m 36.0 230m 361 2.66d (13.5) 35.2 2.66 d (14.0) 36.2 1.942 317
23 1095 269 1075 269 0.97s 282 1252 282 1345 2756 1255 289
2 1045 212 1025 212 0.77s 155 1055 16.1 1115 159 107 165
25 1047 179 1027 179 0.93s 183 0.90° 182 0925 183 1245 254
2 0.86s 170 0.825 168 0.825 169 106° 164 106 1658 147 209
27 0.93s 20,0 0.97s 20.1 0.98 s 198 1022 197 1145 20.1 1225 204
28 180.2 180.2 1769 176.0 1799 176.8
29 1175 290 0.90s 273 0.79s 243 1175 273 0.922 244 355brs 736
30 1819 oa Sgg; 67.0 091s 325 Je8a 883 6.4 0.942 326 1095 196
sugar 1 28-0-Gle 28-0-Gle 3-0-Gle 28-0-Gle
1 5.45d (8.0) 95.9 6.44d (8.0) 9.6 4984 (3.0) 1053  641d80) 960
2 327m 741 421m 739 422m 842 425m 742
3 337m 786 431m 789 3.99m 78.7 429m 789
4 330m 713 437m 710 422 718 440m 710
5 331m 785 410m 79.4 437m 78.4 404m 794
6 366m,385m 626  441m450m 625  441m46lm 630 442m 448m 624
sugar 2 Xyl
1 5324 (7.0) 1072
2 417m 76.8
3 420m 787
4 428m 713
5 373m,443m 678

2 Overlapped with other signals.

50f 8
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Since triterpene saponins with an acyl group have been reported to show selective cytotoxic
activities [7], the cytotoxicity of compounds 2 and 4-8 was tested against HepG2, A549, SGC7901, and
MCEF7 cell lines. However, none of these compound showed any apparent cytotoxicity (ICs5¢ > 50 uM).

3. Materials and Methods

3.1. General

Column chromatography (CC) was performed using silica gel (200-300 mesh, 300—400 mesh,
Qingdao Haiyang Chemical Group Co., Qingdao, China). Thin-layer chromatography was performed
on silica gel GF254 (Qingdao Haiyang Chemical Group Co., Qingdao, China). MCI was purchased from
Mitsubishi Chemical Group Co. (Tokyo, Japan) Semi-preparative HPLC was performed on a DIONEX
Ultimate 3000 system equipped with a diode array detector and a C18 column (250 mm x 10 mm,
5 um, YMC Co. Ltd., Kyoto, Japan). HR-EI-MS was measured on a Waters Autospec Premier 776 mass
spectrometer (Waters, Milford, MA, USA). HR-ESI-MS was recorded on an Agilent G6230 TOF mass
spectrometer (Agilent Technologies, Santa Clara, CA, USA). NMR spectra were obtained on a Bruker
DMX-500 spectrometer (Bruker, Karlsruher, Germany) using TMS as an internal reference. L-cysteine
methyl ester and standard monosaccharides (D-glucose and D-xylose) used in HPLC experiments were
purchased from Aladdin industrial Co. Ltd. (Shanghai, China). O-Tolyl-isothiocyanate was obtained
from Sigma-Aldrich Co. Ltd (Sigma-Aldrich China, Shanghai, China). Other chemical reagents were
purchased from Sinopharm Chemical Reagent Co. Ltd. Shanghai, China.

3.2. Plant Material

The barks of A. chinensis var. dasyphylloides were collected in June 2016 from Li Chuan City,
Hubei Province, China. They were identified by Dr. Xingiao Liu from College of Pharmacy at
South-Central University for Nationalities, China. A voucher specimen (No. EP-201606) was deposited
at the herbarium of College of Pharmacy, South-Central University for Nationalities, China.

3.3. Extraction and Isolation

The dried and powdered barks (4.5 kg) of A. chinensis var. dasyphylloides were extracted three times
with 95% ethanol at room temperature (25 L, each 4 h). After removal of the solvent under reduced
pressure, the ethanol extract was successively partitioned into petroleum ether (PE), CHCl;3, EtOAc,
and n-BuOH fractions. The CHCl3 soluble fraction (50 g) was subjected to CC (12 x 40 cm) over silica
gel (200-300 mesh) and eluted with a gradient of CH,Cl,-MeOH (9:1, 8:2, 7:3, v/v) to yield 3 fractions
(Fractions 1-3). Fraction 2 (5 g) was subjected to a CC (6 x 45 cm) over silica gel (300-400 mesh) with
cyclohexane-acetone (9:1, 8:2, 7:3, 0:1, v/v) to yield 4 subfractions (Fractions 2.1-2.4). Fraction 2.3 (2 g)
was subjected to CC (2 x 50 cm) over silica gel (300-400 mesh) with cyclohexane-acetone (6:4, v/v) to
yield 5 subfractions (Fractions 2.3.1-2.3.5). Fraction 2.3.2 (200 mg) was purified by semi-preparative
HPLC using MeCN-H,O (55:45, v/v, 254 nm) to provide compounds 1 (10.2 mg), 2 (20.3 mg), 3 (5.2 mg),
7 (5.1 mg), and 8 (5.6 mg). The EtOAc soluble fraction (50 g) was subjected to CC (12 x 40 cm)
over silica gel (200-300 mesh) and eluted with a gradient of CH,Cl,-MeOH (9:1, 8:2, 7:3, 6:4, 0:1,
v/v) to yield 5 fractions (Fractions 01-05). Fraction 02 (8 g) was subjected to CC (6 x 55 cm) over
silica gel (300—400 mesh) and eluted with a gradient of CH,Cl,-MeOH-H,O (9:1:0.1, 8:2:0.2, v/v) to
yield 3 fractions (Fractions 02.1-02.3). Fractions 02.1 and 02.2 were combined into groups (marked as
Fraction II, 2 g) based on their TLC patterns. Fraction II was subjected to MCI with MeOH-H,O (3:7,
4:6, v/v) to yield 4 subfractions (Fractions I1.1-11.4). Fraction II.1 (1 g) was subjected to CC (1 x 50 cm)
over silica gel (300400 mesh) and eluted with a gradient of CH,Cl,-MeOH (9:1, 8:2, v/v) to yield
2 subfractions (Fractions II.1.1-II.1.2). Fraction II.1.1 (200 mg) and Fraction I.1.2 (100 mg) were purified
by semi-preparative HPLC using MeCN-H,O (40:60 — 65:35, v/v, 40 min, 254 nm) to yield compounds
4 (19.8 mg), 5 (18.5 mg, from Fraction II.1.2), 6 (16.3 mg), and 8 (15.2 mg).
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Araliachinolic acid I (1): White amorphous powder. [«]® = —75.3° (c = 0.45, MeOH), HR-EI-MS: m/z
482.3033 [M]* (caled for CzpHyOs, 482.3032), EI-MS: m/z 482 [M]* (100), 483 [M + 1]* (40), 437
[M — CO,H]* (30), 315 (15), 285 (13), 245 (16), 219 (25), 173 (43). 'H-NMR (CD;0D, 500 MHz) and
I3C-NMR (CD;0D, 125 MHz) (see Table 1).

Araliachinolic acid II (2): White amorphous powder. [«]% = —85.1° (¢ = 0.35, MeOH), HR-ESI-MS: m/z
467.3159 [M — H]~ (calcd for C3gHy30,, 467.3161), ESI-MS: m/z 467 [M — H]~, 'TH-NMR (CD;0D,
500 MHz) and 13C-NMR (CD;0D, 125 MHz) (see Table 1).

Araliachinoside I (3): White amorphous powder. [oc]zD5 = —71.5° (¢ =0.18, MeOH), HR-ESI-MS: m/z
615.3895 [M — H]~ (calcd for C3¢Hs503, 615.3897), ESI-MS: m/z 615 [M — H]~, "TH-NMR (CD;0D,
500 MHz) and '3C-NMR (CD30D, 125 MHz) (see Table 1).

Avaliachinoside 11 (4): White amorphous powder. [oc]zD5 = —90.2° (¢ = 0.31, CsH5N), HR-ESI-MS: m/z
667.3616 [M + Cl]~ (calcd for CaHssO9Cl, 667.3613), ESI-MS: m1/z 667 [M + C1]~. 'H- NMR (Cs5DsN,
500 MHz) and '3C-NMR (C5D5N, 125 MHz) (see Table 1).

Araliachinoside 111 (5): White amorphous powder. [oc]2D5 = —126.5° (c =0.22, CsHsN), HR-ESI-MS: m/z
783.4086 [M + Cl]~ (calcd for Cy3HesO12Cl, 783.4086), ESI-MS: m/z 783 [M + Cl]~. TH-NMR (C5DsN,
500 MHz) and '3C-NMR (C5DsN, 125 MHz) (see Table 1).

Araliachinoside IV (6): White amorphous powder. [oc]zD5 =+122.1° (¢ = 0.15, C5H5N), HR-ESI-MS: m/z
631.3847 [M — H]~ (calcd for C3¢Hs509, 631.3846), ESI-MS: m/z 631 [M — H]~, 'TH-NMR (C5DsN,
500 MHz) and 13C-NMR (C5DsN, 125 MHz) (see Table 1).

3.4. Acid Hydrolysis and Derivatization of 3—6

Each compound (2.5 mg) was hydrolyzed with 4N aqueous trifluoroacetic acid (TFA, 5 mL) for
3.5h at 95 °C in a water bath. The mixture was diluted with water (10 mL), extracted with CH,Cl,
(three times, 5 mL each), and evaporated under reduced pressure to remove TFA. L-cysteine methyl
ester hydrochloride (2.5 mg) was dissolved in anhydrous pyridine (1.0 mL) and added to the sugar
residue. The solution was refluxed at 60 °C in the water bath for 2.5 h. O-Tolyl-isothiocyanate (10 uL)
was added to the refluxed solution and heated for another 1 h. The reaction mixture was analyzed
by HPLC on an Agilent HC-C18, 250.0 x 4.6 mm, 5 pm column at 30 °C with an isocratic elution of
CH3CN-H,O (25:75, v/v, containing 1%, TFA). The flow was 1.0 mL/min and detection was at 250 nm.
The retention times of standard monosaccharides derivatized using the same procedure were 14.3 min
(D-glucose) and 16.2 min (D-xylose). Comparison of the retention times of standards and samples
enabled to establish the absolute configuration of monosaccharides in each hydrolysate.

3.5. MTT Assay for Measuring Cell Viability

The cell lines (HepG2, A549, SGC7901, and MCF?7) were purchased from the cell bank of
Chinese Academy of Sciences (Shanghai, China) and seeded in 96-well plates, incubated for 24 h.
After incubation, cells were treated with compounds (50 uM) at 37 °C in 5% CO, for 24 h. 10 uL
of MTT (5 mg/mL, dissolved in DMEM) was added to each well, followed by incubation for 2—4 h.
The medium was aspirated and formazan crystals were dissolved with 100 pL. of DMSO. Optical
density at 492 nm was determined with a microplate reader. Cells viability in response to treatment
was calculated as percentage of control cells treated with DMSO.

Supplementary Materials: Supplementary materials can be accessed at: http://www.mdpi.com/1420-3049/21/
12/1700/s1.
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