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Abstract: Objective To investigate the chemical constituents from the leaves of wild Aquilaria sinensis. Methods The powder of
the dried leaves was percolated with 70% acetone. Various chromatographic methods were employed to isolate the compounds and
their structures were established by spectroscopic analysis. Results Thirteen compounds were isolated and identified as
6-E-octadecenoic acid (1), ethyl linoleate (2), apiolin-7, 4’-dimethyl ether (3), 4-cyanobenzaldehyde (4), luteolin-7, 3’, 4'-trimethyl
ether (5), genkwanin (6), p-phthalic acid di (4-octyl) ester (7), 6-hydroxy-7, 4'-dimethoxyflavone (8), 5-hydroxy-7, 2, 4', 5'-
tetramethoxyflavone (9), 5, 4’-dihydroxy-7, 3'-dimethoxyflavone (10), quercetin (11), kaempferol (12), and 4-hydroxybenzoic acid
(13). Conclusion Thirteen compounds have been identified from wild 4. sinensis leaves. Compounds 4, 8, and 9 are firstly isolated
from the plants of Thymelaeaceae.
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-6-1 )\JGilR (6-E-octadecenoic acid, 1) MR
L TiE Cethyl linoleate, 2). VA %-7, 4'- - ik
(apiolin-7, 4'-dimethyl ether, 3). 4-5( & K H i
(4-cyanobenzaldehyde, 4). RFEHE-7, 3", 4-—H
fif Cluteolin-7, 3', 4'-trimethyl ether, 5). JT{t %
(genkwanin, 6) XK —HIR . (4-%F) Wi [p-phthalic
acid di (4-octyl) ester, 7]+ 6-F23E-7, 4'-HEILH
fili] (6-hydroxy-7, 4'-dimethoxyflavone, 8). 5-F£3&-7,
20 4, S-PY A FEFEE (5-hydroxy-7, 2/, 4/, 5'-
tetramethoxyflavone, 9). 5, 4-—"F5t-7, 3-—H%H
FEHE I (5, 4'-dihydroxy-7, 3'-dimethoxyflavone, 10)-
it 2 % (quercetin, 11). 1145y (kaempferol, 12).
XFEFERK PR (4-hydroxybenzoic acid, 13). tLH,
WG 4. 8. 9 B E RN IR RHED R 1k
BT TR IR, AR e )z A R b
BEIHFNR Z R SRR — B, R NSRS
ge), il
1 NE5HH

Bruker Advance—300 MHz A ILPRAL (45
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W (£ Finnigan A7) ); LC—10Avp 34T 2
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R = oA B (35 Varian A #]); Cosmosil
ODS (250 mmX10 mm, 5 um) #|&+H (HA
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(3£ Agilent A7) ); EYELA N—1000 VW Jig#% 7%
k2% (HA EYELA A7)
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(Lour.) Spreng. [P
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FHE, K, DUSEARRRI A g SR 08
IETREZ IRAERL, B0 MEERAT 42.7 g BERR S
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11 (332 mg). 12 (52.4 mg), Fr.e33 (0.63 g) It
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3 GC-MS &

EIEFEA HP-5 B0 4 (30 mX 0.25 mm, 0.25
pum), AN mAES, AARE 1.0 mL/min, #F
FETT SO AN GUdEFE , BEFE & 1 L, JEFET 240 °C,
PP FH, F1E 100 °C, fREF 1 min, BE/5 EL 9 “C/min
()3 Tl 4% 280 °C, LR¥F 15 mine AHFTIE 4 H
M 280 C, IS TR 230 °C,  PUBKAT 150 °C,
BB MR BTYR 70 eV o K AR R 50E,
FIETE ] m/z 40~600, WFZER 2 min.

4 HHETE

&Y 1. 2. 4. 7 BIE GC-MS K43 B &
gEty, Hohfb &l ESI-MS & 'H-NMR. “C-
NMR Zg& 53 i g 451

&Y 1. TmkY, GC-MS 70#1, GC
W 1r 16.52 min; & FZE TR miz JAHN IR AH
K FERE RA A, BA miz (%) &on CRIAD . EI-MS m/z:
41.1 (64.0), 55.1 (100.0), 69.1 (82.0), 97.1 (69.0),
137.10 (14.0), 180.2 (9.0), 222.2 (12.0), 264.3 (43.0),
282.3 (8.0), 283.3 (2.0). Frf IS S
NISTO8 % A 2 B ARHE B 1A% %, AHALLEE 99%,
AT 1 4 -6-1 )\ IHIR .

& 2. B EMRY, GC-MS 404, GC
3% tx 1630 min; EI-MS m/z: 41.1 (46.0), 67.1
(100.0), 95.1 (71.0), 123.1 (20.0), 150.1 (18.0), 178.1
(10.0), 220.2 (10.0), 263.2 (27.0), 308.3 (19.0), 309.3
(4.0), 310.2 (1.0) Jrf3 ik B 28 0 H B LTS NISTO8
B FEAT R bR U iAo, AL 98%, e 1k
HW 2 W ITR L .

b &Y 3: YAk b (S0 o ESI-MS m/z: 299
[M+H]". "H-NMR (300 MHz, CDCl5) §: 12.81 (1H,
s, -OH), 7.83 (2H, d, J = 9.0 Hz, H-2', 6'), 7.01 (2H, d,
J=9.0 Hz, H-3', 5), 6.57 (1H, s, H-3), 6.48 (1H, d,
J =22 Hz, H-6), 6.36 (1H, d, J = 2.2 Hz, H-6), 3.89
(3H, s, -OCH3), 3.88 (3H, s, -OCH3). LA % 5 SCik
B30, SR 3 -7, 4~ Wk

wEY 4 kR (FED, GC-MS 74T,
GC {41 1z 19.23 min; EI-MS m/z: 43.1 (19.0), 98.1
(7.0, 117.0 (57.0), 130.0 (100.0), 131.1 (56.0), 132.1
(10.0), 190.0 (8.0), 239.2 (22.0), 315.2 (12.0), 371.3
(30.0). B itk B2 v B LTUE NISTOS £l ks
RMFFUEE ERZT, AALE 93%, #ieiBi 4
4L IR T

WEY 5: RIMEOAE LR (E ). ESI-MS

miz: 329 [M+H] . 'H-NMR (300 MHz, CDCl3) ¢:
12.79 (1H, brs, -OH), 7.50 (1H, dd, J = 8.4, 1.3 Hz,
H-6'), 7.32 (1H, d, J = 1.3 Hz, H-2'), 6.97 (1H, d, J =
8.5 Hz, H-5'), 6.57 (1H, s, H-3), 6.47 (1H, d, J = 2.1
Hz, H-8), 6.35 (1H, d, J = 2.0 Hz, H-6), 3.98 (3H, s,
-OCHj3), 3.96 (3H, s, -OCHj3), 3.88 (3H, s, -OCHs);
BC-NMR (75 MHz, CDCl;) 6: 182.4 (C=0), 165.4
(C-7), 163.9 (C-5), 162.1 (C-9), 157.6 (C-4'), 152.2
(C-2), 149.3 (C-3"), 123.7 (C-1"), 120.1 (C-3), 120.1
(C-6), 111.1 (C-5"), 108.7 (C-2"), 104.7 (C-10), 98.1
(C-6), 92.6 (C-8), 56.1 (-OCHj3), 56.1 (-OCH;), 55.8
(-OCH3)o VL - ¥dfa 5 scikaiis— 300, s e th sy
Y15 HARBREZ-T7, 3, 4'- = Hfik.

&Y 6: W AR K (A7) . ESI-MS m/z: 285
[M+H]". '"H-NMR (300 MHz, DMSO-ds.) J: 12.95
(1H, s, -OH), 7.94 (2H, d, J = 8.8 Hz, H-2, 6"), 6.92
(2H, d, J = 8.8 Hz, H-3', 5'), 6.82 (1H, s, H-3), 6.73
(1H, d, J=2.1 Hz, H-8), 6.35 (1H, d, J=2.1 Hz, H-6),
3.85 (3H, s, -OCHs). LA L%t b5 sckaiaE —zx,
W e B 6 Aee s .

AW 7: REIFEIIMARY), GC-MS 43#7, GC
itz 21.50 min; EI-MS m/z: 70.1 (99.0), 112.1
(85.0), 149.0 (85.0), 167.0 (58.0), 261.1 (100.0), 279.2
(32.0). P EIZ TN NISTO8 2id AR
FrUERREAZ N, AHALLEE 92%, FEtb &1 7 Jxt
THIR T 4-F) T

&) 8: WK R (S A)) « ESI-MS m/z: 299
[M+H]". 'H-NMR (300 MHz, CDCl;) J: 12.90 (1H,
s, 6-OH), 8.04 (2H, d, J = 8.5 Hz, H-2', 6'), 7.10 (2H,
d, J= 8.5 Hz, H-3', 5'), 6.90 (1H, s, H-5), 6.76 (1H, s,
H-8), 6.36 (1H, s, H-3), 3.85 (6H, s, 2X-OCHs):
BC-NMR (75 MHz, CDCl;) 6: 181.9 (C=0), 165.1
(C-2), 163.5 (C-4"), 162.3 (C-7), 161.1 (C-6), 157.2
(C-9), 128.3 (C-2'), 128.3 (C-6'), 122.6 (C-1'), 114.5
(C-3"), 114.5 (C-5"), 104.7 (C-10), 103.6 (C-5), 98.0
(C-3), 92.6 (C-8), 56.0 (-OCH3), 55.5 (-OCH3). DAL
Hod 5 SrkaRaE — 830, WA 8 h 6-FR k-
7, 4" WA LT

WEW 9: WIEEATIERMA (54i). ESI-MS
milz: 359 [M+H]". 'H-NMR (300 MHz, CDCl3) §:
12.72 (1H, s, -OH), 7.09 (2H, s, H-3, 6), 6.61 (1H, s,
H-3'), 6.51 (1H, d, J = 2.2 Hz, H-8), 6.39 (1H, d, J =
2.2 Hz, H-6), 3.96 (6H, s, 2X-OCHjs), 3.93 (3H, s,
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-OCH3), 3.90 (3H, s, -OCH;); “C-NMR (75 MHz,
CDCl;) &: 182.3 (C=0), 165.6 (C-7), 162.2 (C-2),
162.2 (C-5), 158.6 (C-8a), 154.2 (C-5), 153.6 (C-4"),
148.2 (C-2'), 112.6 (C-6'), 111.3 (C-1"), 110.0 (C-3),
103.7 (C-4a), 98.2 (C-6), 92.8 (C-8), 97.7 (C-3"), 56.4
(-OCHs), 56.4 (-OCH3), 55.9 (-OCHs), 55.8 (-OCHs).
DL $ede 5 scmkaoE 80, st a9 b 5-
FRAE-7, 2", 4, 5'-PU F AR LT

WA 10: IR EAE TR AR (H A7)« ESI-MS
m/z: 315 [M+H]". 'H-NMR (300 MHz, CDCL) 6
12.96 (1H, s, -OH), 10.03 (1H, brs, -OH), 7.57 (2H,
overlapped, H-2', 6"), 6.93 (2H, overlapped, H-3, 5'),
6.76 (1H, d, J= 0.8 Hz, H-8), 6.34 (1H, d, J= 1.2 Hz,
H-6), 3.89 (3H, s, -OCH3), 3.86 (3H, s, -OCH;):
BC.NMR (75 MHz, CDCLy) &: 181.9 (C=0), 165.0
(C-7), 163.9 (C-2), 161.1 (C-5), 157.1 (C-9), 150.8
(C-4"), 148.0 (C-3"), 121.2 (C-1"), 120.4 (C-6"), 115.7
(C-5", 110.1 (C-2'), 104.6 (C-10), 103.2 (C-3), 97.9
(C-6), 92.6 (C-8), 56.0 (-OCH3), 55.9 (-OCH3). LA L
Ko 5 ScraoE 8, etk a0 s, 4-
TRHE-T, 3 AR LN .

& 11 ?%éfé*ﬁik (HE). ESI-MS m/z:
303 [M+H]". 'H-NMR (300 MHz, CD;COCD3) &:
7.70 (1H, d, J = 2.2 Hz, H-2"), 7.67 (1H, d, J = 2.2 Hz,
H-6'), 7.00 (1H, s, H-5), 6.51 (1H, d, J = 2.1 Hz,
H-8), 6.26 (1H, d, J = 2.1 Hz, H-6); “C-NMR (75
MHz, CD;COCDs) d: 177.5 (C=0), 166.1 (C-7),
163.0 (C-5), 158.7 (C-9), 147.9 (C-2), 149.3 (C-4"),
146.8 (C-3"), 135.2 (C-3), 124.6 (C-1'), 122.4 (C-6"),
117.1 (C-5"), 116.6 (C-2"), 101.8 (C-10), 99.0 (C-6),
95.4 (C-8), LA -¥dfs 5 scikdhis—5 M, ket
AW 11 MR

A 12: %)*zﬁf’éf JEJER AR (HIEE) . ESI-MS
miz: 287 [M+H]". "H-NMR (300 MHz, CD;COCD3)
d: 8.13 (2H, d, J = 9.0 Hz, H-2', 6"), 7.00 (2H, d, J =
9.0 Hz, H-3', 5), 6.52 (1H, d, J = 2.1 Hz, H-8), 6.26
(1H, d, J = 2.1 Hz, H-6); “C-NMR (75 MHz,
CD;COCDs) d: 177.5 (C=0), 166.0 (C-7), 163.0
(C-5), 161.2 (C-4'), 158.7 (C-9), 148.0 (C-2), 137.5
(C-3), 131.4 (C-2"), 131.4 (C-5'), 124.1 (C-1"), 117.2
(C-3"), 117.2 (C-5'), 104.9 (C-10), 100.0 (C-6), 95.5

(C-8) LA -¥edfs 5 scikahits— 51", s th &
12 K14

EY 13: AR AR (G5 . ESI-MS m/z: 139
[M+H]". 'H-NMR (300 MHz, CD;0D) 6: 7.88 (2H,
d, J = 8.8 Hz, H-2, 6), 6.82 (2H, d, J = 8.8 Hz, H-3,
5)e DL -%d 5 ek — 5, et A 13
NSRRI R .
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