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FEBAREH OB CEARIILFER T T BEE

MR, REENAS, BREW Y, Bk, &S
(1. B XFHFRY HRRREMARA, &AM 510632) (2. KIEIRLFHEARFR, R 528436)
(3. ¥R A AR ERA RG], AT 528400) (4. 7 A4 b 25 2030 mb BAN#7 2 AF 7 & B2 5
T, ARSI 510632) (5. AR KFARFR, AN 510642)

WE: AR TAER R RER O EERAE ARG (Aquilaria sinensis) v+ 7 253275 a4 i e, AAFRdits 70% AR
RGBS RARIR, B BkAn LBR LB % R 3G, BAARAEE#. Sephadex LH-20 #tftt & Aeh) &2 20R A8 €355 AR I £
8 ARGt B CRRTBEERRIAZ T 0B 4L T8 7 AMuS4, BB MS. NMR Sk 3 R 52 b 6 MbE-dh X /A $8E (1),
Mg £-3-0p-D-ubwg k4B (2). 2§85 (3). 54-—HA-T-PRE A EM (4). 588 (5). HEE-3-0-B-D-ribrdd) 242 5

(6). 6 MUAMARRBLEMTHAEBEAEATAYE (3 4), HIRFR (24) S HAE (1A4). LRt 12 HE REF
A T BAFE), A 4 RAEREFA B F B Ry BT R A FIRENEH, FFHRIRE T ZE 449 2D NMR £
ER)E.

KR FHAEARS, WERS; §B; HEE, A EE
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Isolation and Identification of the Chemical Constituents in Ethyl Acetate

Extracts of Wild Aquilaria sinensis Leaves

YANG Mao-xun®?, LIANG Yao-guang®, CHEN He-ru'*, HUANG Yong-fang®, GONG Hai-guang®
(1. Institute of Traditional Chinese Medicine and Natural Products, College of Pharmacy, Jinan University, Guangzhou
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Abstract: The aim of this study wasto explore the material basis for the pharmacological activities of Aquilaria sinensis leaves, which are
the main components of the ‘Aquilaria Tea’ health food product series. Dried leaf powder was percolated with an aqueous solution containing
70% acetone and extracted several times using petroleum ether and ethy | acetate. Subsequently, seven compounds were isolated from the ethyl
acetate extracts of wild Aquilaria sinensis leaves by multiple techniques including silica gel column chromatography, gel filtration
chromatography (Sephadex LH-20), and preparaive high performance liquid chromatography (PHPLC). Data from mass spectrometry (M S)
and nuclear magnetic resonance (NMR) spectroscopy revealed the presence of six compounds: ergosterol (1), quercetin-3-O--D-
galactopyrancside (2), stigmasterol (3), 5,4-dihydroxy-7-methoxyflavanone (4), B-sitosterol (5), and quercetin-3-O-p-D-glucopyranoside (6).
Based on their structures, the compounds could be classified as three sterols and their derivatives, two flavonoid gly cosides, and one flavanone.
Among them, compounds 1-2 were first isolated from the family Thymelaeaceae, and compound 4 wes the first flavanone isolated from the
genus Aquilaria (family Thymelaeaceae). The 2D NMR data and chemical shift assignments of compound 5 were reported here for the first
time.

Key words: wild Aquilaria sinensis; chemical constituents; sterol; flavonoid gly coside; flavanone
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E =& A AR AR EYE AR E (Aquilaria
sinensis (Lour) Gilg (Thymelaeaceae)) & IERIA
M, BAARILR, B, gvscE 2 oha,
T8 I RERK PRI, S FERR I, B R S E
AEAFIBER, RPEIEKEH AR, N RE
LI 26 . AR R E M A A, K
FUUE, Hm A BRI 2 AL, (HVE R
FE B2 iz TR YT 2R SO BIOESE O K
LIS . IRt R B, AAREH S EA
Ul FRIMAE. BUW. PusSAasEtE, N
JREHR TIER DIEE R, BEREBEEnEEm
K= A, AL R AR AR R

PSCHrRIE, AAREM RS AEZE 2R
R R A2, M. IR Sk 2k o B8, AR
(R AR O R, B AEAE S A L R A
R A FIFE R Dk sam v, BP2E FOR &SR
(I A s 2 P S S MR S TR R &
RIS T R BT AR (2 8 TR
ARG o AR ORI G B AT THIP I &R
Gt AL, I AR B (AR AR P A 432
YE T 13MMAYD, AR 322 5 BT
SRR AR 25 0 AR B R 2 g
AL e FEERARES 20 5 4 M R I R AT
WHIT, @SR EIE BT, AR R 7 AME
AW, FIH MS. NMR S8R, w7 64
By BINZE fA R (). Hit R-3-0-B-D-MLig 2
FUBEE (2. S8 (3), 54-RI-7-HERk 5
T (4 B-AEEE (5). HitH &-3-O-B-D- Mk MR %)
W (6D A —NEMIWIL %8 N M i
-5,7,22-=J-3-Hi (OO, (HA R B A Hr,
AW 1-2 N IRTES & BHED /3 25152, A 4
ALV BV o B A5 3 A 3R A 51,
I UIRIE T %40 S0 2D NMR % 5 &

1 MREEE

11 5wl

Bruker Advance-300&400&500 MHz %Y k% i3t
PR, 7 [E Bruker /A #]; Finnigan LCQ Advantage
MAX JF 4%, 2% Finnigan A &]; LC-10Avp 2> #r
R OB 354, HAByEE v w]; \Varian prostar
il 2% 4 v SO AR L, 2% [ Varian 24 7] ; Cosmosil
ODS (250 mmXx10 mm, Fif&5 um) i, H
A% Cosmosil /A 7] ; EYELAN-1000 VW Jig##% 78 K %%,
H A EYELA A7 .

R . Btk (100-200, 200-300 H)
R G A TR 58 B = s Sephadex LH-20
(25-100 um) A GE Healthcare A& 7= AT ik
AR ERE AR, (AREaic g, HABS A b 4
e
By A (IR AM (Aquilaria sinensis) - 2011 42K
B RA il = SR 2 80 4 IEF A A ARE R,
LAETAM R 20 B IR AR B NEARE (LU

12 #BE52%

A AARFEM 3.12 kg, KGHAFERR A, &
70%TA BRI /K S TREE L 5 h, S8R, HIREURE T
MR, ARG 1E 60 CHEAFET IR, 3 T93% 601.90
g. FHEEWE, B TKF, CLEHARRIR AL B
LBE. ETEEZRAER, 193] 3 MR, BiA
kA7 42.70 9 LR O BEEAL 139.02 g« 1E T SR AL
165.21 9. HX LR L6 HRAL K RE A (0 1R 4743 15,
IR AT k- 2R 4B (5:1~0:1) 15 LR L1 -
FIE (20:1~1:1) BAEEDRINE, 1920185 Fre 1~34. Fre
7 (0.32q) #E—H LH-20 #HBe kK e A i 7y
BRAY) X (237 mg), Fre8 (1.27¢) #—P ik
A S LH-20 BERAE 7 B 2L &4 1 (10.30
mg), Fre 9 (1.02 g) i#t—5H LH-20 &kt f il &
WA B A2k &Y 2 (7.80 mg) F13 (8.6mg),
Fre 13 (0.49 g) #t—5 FRE et (il K] A € it
S EAEMAY) 4 (458 mg), Fre33 (0.83¢g) #E—
5 LH-20 SRt . Rk (it S i) 4R (43 25
BEMAEY 5 (6.81mg) M6 (7.30 mg)s

2 GRS

A MS. NMR S5 3873 4, IEFAE IR B
70% ARSI 73 BEARASI 7 MEE WS % E
WrR:

a1 AtEhT. 'H NMR SR B IAMEE
&5 045.53 (1H, d, J=3.0 Hz), 5.37 (1H, d, J=3.0 Hz),

5.28(1H, dd, J=15.5, 7.0 Hz ), 5.23 (1H, dd, J=155, 8.0
Hz ). 845.28 15 5.23 Z[H & & %04 15.3 Hz, &7~
AV S — A R 84 3.50 (1H, m)y S 1
34 o A IHFHIE(S 5o 04 1.06 (3H, d, J=6.5 Hz), 0.95
(3H, s), 0.93(3H, d, J=6.0 Hz), 0.86 (3H, d, J=7.0 Hz),
0.84 (3H, d, J=7.0 Hz), 0.67 (3H, s)i&/~sr T4 6 4
HIJE, ®C NMR Sl 4 T 28 MR 115 5, i oc
1417, 1415, 136.7, 1329, 120.1, 1175 =51
A =AU 9c70.4 B BER 3 Ar A IR I RR
EfES. BB T: '"H NMR (500 MHz,
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Acetone-dg) 6:5.53 (1H, d, J=3.0 Hz, H-6), 5.37 (1H, d,
J=3.0 Hz, H-7), 5.28 (1H, dd, J=15.5, 7.0 Hz, H-22), 5.23
(1H, dd, J=15.5, 8.0 Hz, H-23), 3.50 (1H, m, H-3), 1.06
(3H, d, J=6.5 Hz, H-21), 0.95 (3H, s, H-19), 0.93 (3H, d,
J=6.0 Hz, H-28), 0.86 (3H, d, J=7.0 Hz, H-27), 0.84 (3H,
d, J=7.0 Hz, H-26), 0.67 (3H, s, H-18). **C NMR (125
MHz, Acetone-dg), J: 141.7 (C-8), 141.5 (C-5), 136.7
(C-22), 132.9 (C-23), 120.1 (C-6), 1175 (C-7), 70.4
(C-3), 56.7 (C-17), 55.4 (C-14), 47.3 (C-9), 43.9 (C-24),
43.7 (C-13), 41.9 (C-20), 41.4 (C-12), 40.0 (C-1), 39.4
(C-10), 38.0 (C-4), 33.0 (C-2, C-25), 29.2 (C-16), 23.8
(C-15), 219 (C-21), 21.7 (C-11), 20.4 (C-27), 20.1
(C-26), 18.2 (C-28), 16.8 (C-19), 12.5 (C-18). 3Lk
XTI, A YIS i EE CergosteroD) .
a2 HEHAR. £H NMR Bt =4
1155 8y 7.66(1H, dd, J=8.5, 2.1Hz), 7.53(1H,
d, J=2.2 Hz), 6.82(1H, d, J=85Hz), #}%I A B ¥
6', 2, SHTMEY, #i8 B A3, 4 FRIERUU
A H4bo: 6.20(1H, d, J=2.0 Hz), 6.41(1H, d, J=2.0
Hz)y A¥R 6, 8L 5%, #&/n AMANSE, 728
FEEAE R, 0: 537 (IH, d, J=7.7 Hz) kit
JRT1ES, HRAEHE &5 0T LU 2 iz gl . 72 °C
NMR J i 6c 177.1 AHRIERRIE 5 101.4 Jy Ml
Wi55, 754, 727, 70.8, 67.5, 57.9 JyHE F H &%
5%, S56BRHENZR I R T 144N
A EEZ L ERES; PCNMR &1, C-213 Sz
2 155.9, HRHE BB AL 08 I K TH NMR %i
i, FoRZHEN 3 MBS, BRBEORE I T: TH
NMR (400 MHz, DMSO-d) &: 7.66 (1H, dd, J=85, 2.1
Hz, H-6), 7.53 (1H, d, J=2.2 Hz, H-2’), 6.82 (1H, d,

J=8.5 Hz, H-5"), 6.41 (1H, d, J=2.0 Hz, H-8), 6.20 (1H, d,

J=2.0 Hz, H-6), 5.37(1H, d, J=7.7 Hz, H-1"); ®*C NMR
(100 MHz, DMSO-d5) &; 177.1 (C-4), 163.7 (C-7), 160.8
(C-5), 155.9 (C-2), 155.8 (C-9), 148.0 (C-4’), 144.4
(C-3), 133.1 (C-3), 121.5 (C-1°), 120.7 (C-6"), 115.6
(C-5"), 114.8 (C-2"), 103.5 (C-10), 101.4 (C-17), 98.3
(C-6), 93.1 (C-8), 75.4 (C-57), 72.7 (C-37), 70.8 (C-2”),
67.5 (C-4), 59.7 (C-6™). 53R, “Eisibs
Y M Wi 2 2% -3-0-D- ik R 2 LM (B 22k )
(quercetin-3-0O-3-D- galactopyranoside)

W& 3: AR, 'H NMR SR = MEEE
51 0y 5.34 (1H, brs), 5.14 (1H, dd, J=15.3, 8.4 Hz), 5.01
(1H, dd, J=15.3, 8.4 Hz) . 8, 5.14 5 5.01 Z [AlfFHA
B~ 153 Hz, $miztb & B — AN . oy
3.52(1H, m) NS BT 3 AL o EHFHIEE 5. HgX oy
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1.01(3H, d), 0.92(3H,s), 0.85(3H,d), 0.83(3H,d),
0.79(3H, d), 0.68(3H, s) #E4r T 6 A%, °C
NMR 7R 4 NMERRIE 55 dc 140.9, 121.9, 138.5, 129.4
PR HH AR . 6 72.0 ES M 3A1EEIX
L RRIEAS 5 BARREEEE R : "H NMR (300
MHz, CDCl) d: 5.34 (1H, brs, H-6), 5.14 (1H, dd,
J=15.3, 8.4 Hz, H-22), 5.01 (1H, dd, J=15.3, 8.4 Hz,
H-23), 3.52 (1H, m, H-3), 1.01 (3H, s, H-19), 0.92 (3H, d,
J=6.6 Hz, H-21), 0.85 (3H, t, J=6.0 Hz , H-29), 0.83 (3H,
d, J=6.6 Hz, H-26), 0.79 (3H, d, J=6.6 Hz, H-27), 0.68
(3H, s, H-18); **C NMR (75 MHz, CDCl;) 6: 140.9 (C-5),
138.5 (C-22), 129.4 (C-23), 121.9 (C-6), 72.0.(C-3), 56.9
(C-14), 56.2 (C-17), 50.3 (C-9), 50.3 (C-24), 42.4 (C-4),
42.4 (C-13), 40.7 (C-20), 39.9 (C-12), 37.4 (C-1, C-10),
32.0 (C-2, C-7, C-25), 31.8 (C-8), 29.3 (C-16), 26.2
(C-28), 25.6 (C-15), 21.2 (C-11, C-21), 20.0 (C-26), 19.5
(C-19, C-27), 12.1 (C-29), 12.0 (C-18). 53Rl st A,
e A N ESEE (stigmasteroD) .

WEY 4. AEHIRHAK. ESI-MS miz: 285
[M-H] . "H NMR {37 [X 8y 12.02 (1H, s) N B2 &
W) 5 PG IR RS IS 5. 75 &FIX 6 7.33 (2H, d, J=8.1
Hz), 6.88 (2H, d, J=8.1 Hz) A— 2 AA'BB'E & A IR
55, Wi BN 1,4 WHAEUR, & 6.07 (1H, d,
J=1.8 Hz), 6.05(1H, d, J=1.8 Hz) y Ak 6, 8 {ir[Alfii ff
AMERTFEYS, "X, 5.35 (1H, dd, J=12.6, 2.1
Hz) ~ AR A Y H-2 I IEE 5, &y 3.18 (1H,
dd, J=16.8, 12.6 Hz), 2.78 (1H, dd, J=16.8, 2.1 Hz) H —
SOREERAAY) H-3 BRI E S, 64 3.8L (3H, sy h—
ANHEEFRFES . °C NMR 275 16 MES, &
55.7 N SIS 5, R4 (1 15 NS 500 S B 42k
79, ﬁtlﬂ dc 196.1 N SR EERALEY) 4 AL FREE )
FHE(E 516, 6c 79.0, 43.2 A EEBZRAEY)
2, 3 MEI’J SRS 5o B —4EZ R . H
NMR (300 MHz, CDCly) 6: 7.33 (1H, d, J=8.1 Hz, H-2,
H-6'), 6.88 (1H, d, J=8.1 Hz, H-3, H-5), 6.07 (1H, d,
J=1.8 Hz, H-6), 6.05(1H, d, J=1.8 Hz, H-8), 5.35 (1H, dd,
J=12.6, 2.1 Hz, H-2), 3.81 (3H, s, H-7-OCHj), 3.18 (1H,
dd, J=16.8, 12.6 Hz, H-3), 2.78 (1H, dd, J=16.8, 2.1 Hz,
H-3); *C NMR (75 MHz, CDCl,) 6: 196.1 (C-4), 168.0
(C-7), 164.1 (C-5), 162.9 (C-9), 156.2 (C-4"), 130.6 (C-1"),
128.0 (C-2, C-6), 115.7 (C-3, C-5), 103.2 (C-10), 95.1
(C-6), 94.3 (C-8), 79.0 (C-2), 55.7 (C-7-OCH;), 43.2
(C-3). fE HMBC i+, oy 3.81 Al C-74HKG, #RH
AIEELEZA AR T 005 4, on 3.81 439 Sy 6.07
A1 6.05 f-7E NOE #i, #E—PHESEiZH AL 7
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fir bo B 1 #WoR T EER HH CcosY( )M
HMBC( XS, SmE, Seizsd
Yoy 54- — F Ak -7-H A A W B (54
-dihydroxy-7-methoxyflavanone, sakuranetin) .

H,CO /) 0 S)H
S (p

1 L& 5 EZHY H-H COSY (

OH
)F0 HMBC( )%
Figl !H-HCOSY(

) and HMBC(
compound 5
W& 5 FAEARER. 'H NMR i &R —
MFEEALES: 045.32 (AH, brs). 8y 3.50 (1H, m) s i
1) 34 o AMFHEES . H3%1X 64 0.95 (3H, s), 0.89
(3H, d, J=6.0 Hz), 0.82(3H, t, J=6.5 Hz), 0.78 (3H,d,
J=6.0 Hz), 0.76 (3H, d, J=6.0 Hz), 0.65 (3H, s)I&r7
FE 6 AMFEL, BC NMR i SR AMEIRIES oc
140.5, 1213, f&mn T EHA— M. Jc 70.1
N S B 3 AR B AFIE S S o B A
41K : *H NMR (500 MHz, DMSO-dg) d: 5.32 (1H, brs,
H-6), 3.50 (1H, m, H-3), 0.95 (3H, s, H-19), 0.89 (3H, d,
J=6.0 Hz, H-21), 0.82 (3H, t, J=6.5 Hz , H-29), 0.78 (3H,
d, J=6.0 Hz, H-27), 0.76 (3H, d, J=6.0 Hz , H-26), 0.65
(3H, s, H-18); *C NMR (125 MHz, DMSO-dg) : 140.5
(C-5), 121.3 (C-6), 70.1 (C-3), 56.2 (C-14), 55.4 (C-17),
49.6 (C-9), 45.1 (C-24), 41.9 (C-4, C-13), 38.3 (C-12),
36.9 (C-1), 36.2 (C-10), 35.5 (C-20), 33.4 (C-22), 31.4
(C-2, C-7, C-8), 29.3 (C-25), 28.7 (C-16), 25.4 (C-23),
23.9 (C-15), 22.6 (C-28), 20.6 (C-11), 19.8 (C-26), 19.1
(C-19), 189 (C-27), 186 (C-21), 11.8 (C-29), 117
(C-18). 5 cHRM™ IR, YRBAZAL AN A (K 1
(3 sitosterol)
&4 6: FHERAK . ESI-MS m/z: 463 [M-H] .
'H NMR KX &y 12.57 (AH, s) s BS54 5 B
IR FRIRHIEES . 77 &X &y 7.55 (2H, d, J=2.0, 85
Hz, H-2', 6), 6.78 (1H, d, J=8.5 Hz) —4l ABX fli &
PRI FE 5, BB BE N 3B, & 6.37 (1H, d,
J=15Hz), 6.17 (1H, d, =15 Hz) N A¥F 6, 8 frlalfir
& MERT1ES . & 5.34(1H, d, J=7.0 Hz) Jy B i
BAES, WA EECHW, ZE RN I,
4.34~5.13 AFER 715 5. *CNMR BR 20 M5 5,
Hord 15 MRAE S i B 35S, HH 5c177.5 M
FHEERACA Y 4 OSSN RFIE S 5. 1017, 75.9,
75.9, 732, 69.0, 60.2 AEEMIIRHEES . Bk

) correlations in

BEEHRI R : "H NMR (300 MHz, DMSO-dg) J: 12.57
(1H, s, 5-OH), 7.55 (2H, d, J=2.0, 8.5 Hz, H-2, 6), 6.78
(1H, d, J=8.5 Hz, H-5), 6.37 (1H, d, J=1.5 Hz, H-8), 6.17
(1H, d, J=1.5 Hz, H-6), 5.34 (1H, d, J=7.0 Hz, glc-1");
¥C NMR (75 MHz, DMSO-ds) &: 177.5 (C-4), 164.2
(C-7), 161.3 (C-5), 156.3 (C-9), 156.3 (C-2), 148.5 (C-4),
144.9 (C-3), 1335 (C-3), 122.1 (C-6), 121.1 (C-1),
116.0 (C-5), 115.2 (C-2), 104.0 (C-10), 101.7 (C-1"),
98.6 (C-6), 93.5 (C-8), 75.9 (C-3", C-5"), 73.2 (C-2",
69.0(C-4"), 60.2 (C-6"). Skl e, %z s
Yoo M R & -3-0-B-D- ML W F A& BE OIF
(quercetin-3-O-B-D- glucopyranoside)
& X: EEMmA. "HNMR SoxAIMEE

55 04 5.47 (1H, d, J=3.0 Hz), 5.33 (1H, d, J=3.0
Hz), 5.22 (1H, dd, J=15.5, 7.0 Hz) , 5.19 (1H, dd, J=15.5,
8.0 Hz). 8y 5.22 55.19 Z [AIFIEA HECN 15.5 Hz,

"R EWESH A 64 1.00 (3H, d,
J=6.0 Hz), 0.89(3H,d, J=6.5Hz), 0.86(3H,s), 0.81
(3H, d, J=6.5 Hz), 0.80 (3H, d, J=6.5Hz), 0.59 (3H, s)
RS T 6 N AL BARAZREEOE L1 R T H NMR
(500 MHz, DMSO-dq) 6: 5.47 (1H, d, J=3.0 Hz, H-6),
5.33 (1H, d, J=3.0 Hz, H-7), 5.22 (1H, dd, J=15.5, 7.0
Hz, H-22), 5.19 (1H, dd, J=15.5, 8.0 Hz, H-23), 1.00
(3H, d, J=6.0 Hz, H-21), 0.89 (3H, d, J=6.5 Hz , H-28),
0.86 (3H, s, H-19), 0.81 (3H, d, J=6.5 Hz, H-27), 0.80
(3H, d, J=6.5 Hz, H-26), 0.59 (3H, s, H-18). %iLEW
A2 A B P R C R ARG 7 AR AL, X 3
fir o SHHRAEE Sk, SHMISTR, v
N E %A A& N FE S b -5,7,22- = ) -3 B

(ergosta-5,7,22-trien-3-one ). %2 i § 452 -5,7,22- = I
-3-li 2 A TR e S A5 R B A , I BB RS
Y X R simEdEE D, (NEeR R H REdE, H
AR

P SCfaRoE, SRS E A AR R, $T

JABHR U A S, MR 1 B B AL
P FuRSGEIEED, — A RE FUR. i
WL Pk, PrEd. OIE RGr . s rSd
BRE M, I e A AL AR T R VT ST g
(253 A, AR R — D0 5 O 228 2
A BT Bis SO e s o — A, DA
HRE ST 2 H 23 TG R BRAA, N 2 AR A
TFRF R S AW . AT A AT TR T
Ho FRE M B ZRA TR R 5958 R At

3 4Zhig
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A FOERIREAE AT B 2T A A5
AR 57, WA IR R 8 7 Fiik
HW, BIET b 6 MEEY, BEE 3AN I AT
EVFNEY), 2 DEEE ML AR — A A
FKWED: R 1 MOEPIE AT N A b
-5,7,22-=J#-3-, AR PR Hh, (L&Y
1-2 NE RIEHERHEY 4338, (& 3 e
AV R 7354538 . —E3EHIZE (flavanone)
B A RER = AR 1) B A8, 43 B S R %o TR o
HA RIS, WAV 4 —RIETTEREY HE XK &
153 SRR A, LAY 2D NMR £ &
VA B AR

AH Ik
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