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Abstract 

A new phenolic glycoside, chinenside A (1), and a new megastigmane 

glycoside, chinenionside A (2), together with twelve known compounds 

(3-14), were isolated from the roots of Alangium chinense. Their structures 

were deduced on the basis of extensive spectroscopic analyses and 

comparison with data reported in the literature. The anti-inflammatory 

activity in vitro of all 13 phenolic glycosides was evaluated against 

lipopolysaccharide-induced mouse macrophage RAW264.7 cells. The 

compounds 1, 9, and 10 potentially inhibited the productions of nitric oxide 

(NO), prostaglandin (PEG2), tumor necrosis factor alpha (TNF-α), 

interleukin 1 beta (IL-1β) and interleukin 6 (IL-6). Compound 1 (50 μM) 

showed stronger anti-inflammatory activity than Triptolide (TPL, 20 nm).  



Supplementary data 

3. Experimental  

3.1. General experimental procedures 

IR spectra were recorded on an Avater-360 FT-IR spectrophotometer with 

KBr pellets. UV spectra were run on a Carry-50 UV-VIS spectrophotometer. 

HRESIMS were measured by an Agilent 6520 Q-TOF LC-MS mass 

spectrometer. 1D- and 2D-NMR spectra were recorded on a Bruker AV-400 

spectrometer (400 MHz for 
1
H and 100MHz for 

13
C, respectively). 

Semi-preparative HPLC was performed on a Hitachi Spectra Series HPLC 

system equipped with an L-2130 pump and a UV L-2400 detector in a 

YMC-ODS column (10 mm × 250 mm, 5 μm); flow rate at 1.5 mL/min; 

wavelength detection at 254 nm. Fractions were monitored by TLC, and 

spots were visualized by heating silica gel plates after spraying with 10% 

H2SO4 in EtOH. GC analysis was carried out on an Agilent 7820A GC 

system using an HP-5 (30 m × 0.32 mm × 0.25 μm) column; detection FID; 

carrier gas N2; injection temperature 250℃, detection temperature 250℃, 

column temperature 180℃. Preparative HPLC methanol and chemicals of 

analytical grade, such as methanol, dichloromethane, and ethyl acetate, were 

purchased from Sinopharm Chemical Reagent Co., Ltd. The cell line, 

RAW264.7 (mouse macrophage), was available and maintained in our 

laboratory.  

3.2 Plant Material 

The roots of Alangium chinense was collected in Wuhan, Hubei Province, 

People’s Republic of China, in July 2013. The plant material was identified 

by Jia-chun Chen, Tongji School of Pharmaceutical Sciences, Huazhong 



University of Science and Technology. A voucher specimen (A13001) has 

been deposited at the Department of Pharmacognosy, Tongji School of 

Pharmaceutical Sciences, Huazhong University of Science and Technology. 

3.3 Extraction and isolation 

The air-dried roots of Alangium chinense (15.0 kg) were ground to powder 

and extracted successively with 95% EtOH (2 × 200 L, under reflux, each for 

3 h) and 50% EtOH (2 × 200 L, under reflux, each for 3 h) at 60℃. The 

obtained EtOH extracts were concentrated in vacuum to give a crude extract 

(1.2 kg), which was suspended in H2O and partitioned successively with 

petroleum ether, EtOAc, and n-butanol. 

The n-butanol soluble fraction (210 g) was chromatographed on a AB-8 

macroporous resin column (150 × 10 cm i.d., eluted with 10%, 30%, 50%, 

70% and 95% EtOH) to obtain five fractions. Fr.A (80 g) was separated by 

Toyopearl HW-40C (150 × 4 cm i.d. eluted with MeOH) to obtain five 

fractions (Fr.A1-A5). Fr.A1 (11 g) was separated on a ODS column (350 g; 

40 × 5 cm i.d.), eluted with MeOH-H2O (0:10 → 10:0, v/v), and then 

purified by Sephadex LH-20 (120 × 2.5 cm i.d., eluted with MeOH) to afford 

compounds 1 (25 mg) and 5 (65 mg). Fr.A2 (23.8 g) was separated on a 

silica gel column (1200 g; 60 × 8 cm i.d., CHCl3-MeOH, 1:0 → 0:1, v/v), 

and purified by semi-preparative HPLC on a YMC C18 column (MeOH-H2O, 

55:45, v/v) to yield compound 2 (20 mg). Fr.A3 (17.4 g) was subjected to a 

silica gel column (800 g; 60 × 6 cm i.d., CHCl3-MeOH, 1:0 → 1:1, v/v), and 

purified by Sephadex LH-20 (120 × 2.5 cm i.d., eluted with MeOH) to afford 

compounds 11 (15 mg) and 12 (40 mg). Compound 10 (15 mg) was afforded 

by purification of Fr.A3c (3.4 g) on Toyopearl HW-40C (130 × 2.5 cm i.d. 

eluted with MeOH).  



Fr.B (43 g) was separated on a silica gel column (2000 g; 80 × 10 cm i.d., 

CHCl3-MeOH, 1:0 → 1:1, v/v) to obtain seven fractions (Fr.B1-B7). Fr.B4 

(4.3 g) was separated on Toyopearl HW-40C (130 × 2.5 cm i.d.), eluted with 

MeOH, and then purified by Sephadex LH-20 (120 × 2.5 cm i.d., eluted with 

MeOH) to furnish compounds 7 (15 mg) and 8 (30 mg). Fr.B5 (10.5 g) was 

separated on a polyamide resin column (1200 g, 50 × 8 cm i.d.), eluted with 

MeOH-H2O (0:10 →10:0, v/v) to give 5 fractions. Compound 3 (20 mg) was 

obtained by purification of Fr.B5b (2.3 g) on Toyopearl HW-40C (130 × 2.5 

cm i.d. eluted with MeOH) and Sephadex LH-20 (120 × 2.5 cm i.d., eluted 

with MeOH).  

Fr.C (23 g) was separated on a silica gel column (1200 g; 80 × 8 cm i.d., 

CHCl3-MeOH, 1:0 → 1:1, v/v) to obtain six fractions (Fr.C1-C6). Fr.C2 (5.9 

g) was separated on Toyopearl HW-40C (130 × 2.5 cm i.d.), eluted with 

MeOH, and then purified by Sephadex LH-20 (120 × 2.5 cm i.d., eluted with 

MeOH) to obtain compound 6 (800 mg). Fr.C3 (4.8 g) was separated on a 

ODS column (350 g; 40 × 5 cm i.d.), eluted with MeOH-H2O (0:10 → 10:0, 

v/v ), and then purified by Toyopearl HW-40C (130 × 2.5 cm i.d., eluted with 

MeOH) to afford compounds 4 (115 mg) and 14 (15 mg). Compounds 9 (20 

mg) and 13 (15 mg) was obtained by purification of Fr.C4 (2.4 g) on 

Sephadex LH-20 (120 × 2.5 cm i.d., eluted with MeOH) and Toyopearl 

HW-40C (130 × 2.5 cm i.d., eluted with MeOH). 

The purity (≥ 95%) of all isolated compounds was measured by HPLC 

analyses.  

Chinenside A (1): white amorphous powder;  -51.3 (0.1, MeOH); 

UV (MeOH) λmax (log ε) 204 (4.38), 279 (4.13), 326 (3.78) nm; IR (KBr) 



νmax 3396, 2915, 1649, 1588, 1485, 1464, 1406, 1278, 1064, 814 cm
-1

; 

1
H-NMR and 

13
C-NMR data, see Table S1; HRESIMS: m/z 485.1269 

[M+Na]
+ 

(calcd. for C19H26NaO13 485.1266 ). 

Chinenionside A (2): white amorphous powder;  -69.2 (0.1, MeOH); 

UV (MeOH) λmax (log ε) 205 (4.33), 262 (4.27), 275 (4.13), 328 (3.70) nm; 

IR (KBr) νmax 3417, 2930, 1645, 1609, 1584, 1494, 1463 1421, 1280, 1064, 

814 cm
-1

; 
1
H-NMR and 

13
C-NMR data, see Table S2; HRESIMS: m/z 

525.2293 [M+Na]
+ 

(calcd. for C24H38NaO11 525.2306). 

3.4 Acid hydrolysis and sugar analysis 

Compound 1 (2 mg) was dissolved in 0.1 N CF3COOH (2 mL) and heated at 

60℃ for 4 h. The reaction mixture was then extracted with CHCl3. The 

aqueous extract was evaporated under vacuum and compared with reference 

D-glucose and D-apiose (Sigma-Aldrich, St. Louis, MO, USA) by TLC 

(silica gel with CHCl3-MeOH-H2O, 6:4:1). The residue was then dissolved in 

pyridine (1 mL). Then 600 μL of Hexamethydisilazane-Trimethylchloro- 

silane (2:1) was added, and the mixture was stirred at 60℃ for 30 min. The 

supernatant was analyzed by GC under the following condition: HP-5 (30 m 

× 0.32mm × 0.25 um) column; detection FID; carrier gas N2; injection 

temperature 250℃, detection temperature 250℃, column temperature 180℃. 

From the acid hydrolysis of 1, D-glucose and D-apiose were confirmed by 

comparison of the retention times of their derivatives with those of authentic 

sugars derivatized in a similar way. The constituent sugars of compound 2 

were identified by the same method as for 1. Derivatives of D-apiose (5.64 

min) and D-glucose (13.33 min) were detected from compounds 1-2, 

separately. 



3.5 anti-inflammatory assay 

RAW264.7, a mouse macrophage cell line, were maintained Dulbecco's 

modified Eagle's medium supplemented with 10% fetal bovine serum (FBS) 

at 37°C in a 5% CO2 humidified atmosphere. RAW264.7 cells were 

pre-incubated with fresh medium containing test samples or triptolide (TPL) 

at the indicated concentration for 1 h. After pre-incubation, LPS was added at 

a final concentration of 1 μg/mL. After 24 h of LPS treatment, the levels of 

NO, PGE2, TNF-α, IL-1β, and IL-6 were measured as the following assay. 

The nitrite, which was accumulated in the culture medium, was measured as 

an indicator of NO production by means of Griess reaction. The levels of 

PGE2, TNF-α, IL-1β, and IL-6 in the macrophage culture medium were 

measured using ELA kits according to manufacturer’s instructions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1 NMR data of compound 1 (in DMSO-d6, δ in ppm and J in Hz) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1              1  

Position δH δc Position δH δc 

1  133.4 5 '  3.32, m 77.0 

2 7.50, d (1.2) 113.0 6 ' 3.76, m 60.6 

3  147.3  3.55, m  

4  147.5 1 '' 5.44, s 108.4 

5 6.95, d (8.4) 121.7 2 ''   3.73, m 76.1 

6 7.40, dd (8.4, 1.2) 113.4 3 ''  79.5 

7  170.1 4 '' 4.05, d (9.6) 74.1 

1 ' 4.97, d (7.2) 98.3  3.64, m  

2 '  3.62,m 74.9 5 ''  3.40, s 64.6 

3 ' 3.50,m 77.4 OMe 3.74, s 55.3 

4 ' 3.28,m 70.0    



Table S2 NMR data of compound 2 (in CD3OD, δ in ppm and J in Hz) 
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Figure S1 Key HMBC (H → C) correlations of compounds 1-2 

 

 

 

 

 

2              2  

Position δH δc Position δH δc 

1  41.8 1 '  4.33 (1H, d, 7.6) 102.5 

2 2.29 (2H, d, 1.2) 53.4 2 '  3.15 (1H, m) 75.1 

3  202.1 3 '  3.36 (1H, m) 78.1 

4 5.89 (1H, t, 1.2) 128.9 4 '  3.20 (1H, m) 71.9 

5  159.9 5 '  3.42 (1H, m) 77.0 

6  144.4 6 '  3.58 (1H, d, 13.2) 69.1 

7 5.99 (1H, t, 7.2) 130.5  3.97 (1H, d, 13.2)  

8 2.59 (2H, m) 38.7 1 ''  5.00 (1H, d, 2.4) 111.0 

9 3.93 (1H, m) 75.9 2 ''  3.88 (1H, d, 2.4) 78.0 

10 1.24 (3H, d, 6.0) 20.1 3 ''   80.5 

11 1.19 (3H, s) 28.4 
a
 4 ''  3.75 (1H, d, 9.6) 74.9 

12 1.19 (3H, s) 28.3 
a
  3.97 (1H, d, 9.6)  

13 2.27 (3H, s) 25.1 5 '' 3.52 (2H, s) 65.5 



 

Figure S2 
1
H-NMR spectrum of compound 1 (in DMSO-d6, δ in ppm and in 

Hz) 

 

 

 

Figure S3 
13

C-NMR spectrum of compound 1 (in DMSO-d6, δ in ppm and in 

Hz) 



 

Figure S4 HMBC spectrum of compound 1 (in DMSO-d6, δ in ppm and in 

Hz) 

 

 

 

Figure S5 HSQC spectrum of compound 1 (in DMSO-d6, δ in ppm and in 

Hz) 



 

Figure S6 
1
H-NMR spectrum of compound 2 (in CD3OD, δ in ppm and in 

Hz) 

 

 

 

Figure S7 
13

C-NMR spectrum of compound 2 (in CD3OD, δ in ppm and in 

Hz) 



 

Figure S8 HMBC spectrum of compound 2 (in CD3OD, δ in ppm and in Hz) 

 

 

 

 

Figure S9 HSQC spectrum of compound 2 (in CD3OD, δ in ppm and in Hz) 



 

 

Figure S10 Inhibitory effects of compounds (1, 3-14) on NO production 

induced by LPS in RAW264.7 cells (n = 3, mean ± SD).
##

P<0.01 vs control 

group; 
*
P<0.05 and 

**
P<0.01 vs LPS group. 

 

 

Figure S11 Inhibitory effects of compounds (1, 3-14) on PGE2 production 

induced by LPS in RAW264.7 cells (n = 3, mean ± SD).
##

P<0.01 vs control 

group; 
*
P<0.05 and 

**
P<0.01 vs LPS group. 



 

Figure S12 Inhibitory effects of compounds (1, 3-14) on TNF-α production 

induced by LPS in RAW264.7 cells (n=3, mean ± SD).
##

P<0.01 vs control 

group;
 *
P<0.05 and 

**
P<0.01 vs LPS group. 

 

 

 

Figure S13 Inhibitory effects of compounds (1, 3-14) on IL-1β production 

induced by LPS in RAW264.7 cells (n = 3, mean ± SD).
##

P<0.01 vs control 

group; 
*
P<0.05 and 

**
P<0.01 vs LPS group. 

 



 

 

Figure S14 Inhibitory effects of compounds (1, 3-14) on IL-6 production 

induced by LPS in RAW264.7 cells (n = 3, mean ± SD).
##

P<0.01 vs control 

group; 
*
P<0.05 and 

**
P<0.01 vs LPS group. 

 


