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Abstract: Objective To study the chemical constituents of small polar in Aquilariae Lignum Resinatum. Methods The column
chromatography on silica gel, Sephadex LH-20, and semi-preparative HPLC was used to separate and purify the compounds, their
structures were elucidated by NMR and MS spectroscopic data analyses. Results Nine compounds were isolated from the petroleum
ether of Aquilariae Lignum Resinatum and identified as 18-nor-abieta-8,11,13-triene-4a,7a-diol (1), 18-norabieta-8,11,13-triene-4o,
7B-diol (2), 7a-hydroxydehydroabietic acid (3), 2a-hydroxydehydroabietic acid (4), 2B-hydroxydehydroabietic acid (5), 70,15-
dihydroxy-methyl-dehydroabietate (6), 7-oxo-13B-hydroxyabiet-8(14)-en-18-oic acid (7), 2p-hydroxypimaric acid (8), and 3[-
hydroxypimarol (9). Conclusion All the compounds are isolated from the plants of Aquilaria Lam. for the first time, among them,
compounds 1 and 2 are norditerpenoids and compounds 3—9 are diterpenoids.
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AT Ky SR AR E Ry, A BT R F
YT BRI, A URGE A Gk 20 5 7 0 Fr 1) A il 32
WtAT o 2tk I A32) 9 A iR 54,
3% k18- B KA A -8,11,13- = #i -4, Ta- . %
(18-nor-abieta-8,11,13-triene-4a,7a-diol, 1). 18-FF
¥ 7 -8,11,13- = i -40,7B- — ¥ ( 18-nor-abieta-8,
11,13-triene-4a,7B-diol, 2). 7a-FRILELENAFR (Ta-
hydroxydehydroabietic acid, 3). 20-FEJk LA IAFIR
(2a-hydroxydehydroabietic acid, 4). 2B-F25E L&A
¥R (2B-hydroxydehydroabietic acid, 5). 7a,15-—
BRI LA FR PR (70,15-dihydroxymethyl-
dehydroabietate, 6). 7-FikI:-13B-F2 AN Fr-8(14)-
1 -18- R B8 [7-oxo0-13B-hydroxyabiet-8(14)-en-18-
oic acid, 7]\ 2p-F2HEEAA IR (2B-hydroxypimaric acid,
8). 3B-FRHLUFIANE (3B-hydroxypimarol, 9). L&
Y 1~9 BPAERNDTEBRED Ty B3], Hh
a1 0 2 B iR A .
1 XFE5HH

MP 400 HBUAZ R ILHRPBEIEAL s - i) 26 24 e RO
AL By LC-6AD, &yt RID-10A 7- 245l 4%
JECy S Bl AR SO 4 (S AE D Grace
Adsorbosphere XL Cjg (250 mmX 10 mm, 5 pm,
W. R. Grace & Co. -Conn. Alltech Associates, Inc.,
FHED, 1EAEE S A% Grace Allsphere Silica
(250 mm X 10 mm, 5 pm, W.R. Grace & Co. -Conn.
Alltech Associates, Inc., JE[E); #:E1% H LA
GFass fif N 7 Sy 46 T.) 427 Sephadex
LH-20 (Amersham Biosciences); 4 AT Fik 5715
b3l T U 1 € B B S

MUIET 2009 E AR A AR L 2f
PR, e [ B 2 o g 24 TR AIT 9 i S A2
WHIT R % 2 N A ART Aquilaria sinensis (Lour.) Gilg
B HRHIARS .
2 RBSSE

[ =P 7.5 kg, K, A4 BRI SR 3
U BFIR 6~8 ho ol s [P0 7454 il S HU) 258
go BUATHMEFEEY 212 g, SRERRFECDE, £ k-
BERR 05 (100 © 0—~0 : 100D FRAELEMLA 8 i
Fr. 1~8, Fr. 7 (12.65 g) A iEE- N (99 @ 1—
9 1 1) BREEVEMLATE] 11 ANIEFT Fr. 7Ta~Tko Fr. 7c
(0.95 g) £ Sephadex LH-20 Hfi (% 51551 3 AN
WA Fr. Te-1~7c¢-3, Fr. 7c-3 (330 mg) £ 1FAHF-4
# HPLC (IECBi-BARZHE 302, 4mL/min), R

A4 HPLC (ZJi5-7K 56 © 44, 3 mL/min), 14
B 9 (2.5 mg). Fr. 7d (1.46 g) 54 Sephadex
LH-20 BERRE, FEerEimtant, & Fhi-F i
(99 1 197 1 3) BREEVEML, SRJE 1k IEAH 4%
HPLC CIECE-BEMR B8 7 ¢ 3, 4 mL/min), BLJ
[ % HPLC (FRfE-7K 3 0 1, 3 mL/min), 3
FMAP 1 (42 mg), & AH -4 HPLC (-
/K13 07, 3mL/min) #32465% 2 (6 mg). Fr. 7e
(500 mg) ZIEAHN- 4% HPLC CIE CUbe-BEPR 4B
3:2, 4mL/min), JAHY:Hl# HPLC (HIJE-/K 3 -
1, 3mL/min), 32159 3 (10 mg). Fr. 7f (1.48
g) SRR, THEHR-HEE (91 1-9: D
BEEEVEAS 2] 11 AR5 Fr. 7£1~7£11, Fr. 7£-5
(448 mg) £ Sephadex LH-20 B/t 5, il ¢
AE 4 HPLC (FFRE-K 301, 703, 67:33, 3
mL/min), HEMLE 4 (42 mg). 5 (2.9 mg). 8
(3.2mg) f1 6 (5.0 mg). Fr. 7g (980 mg) £ Sephadex
LH-20 %Ml (335 41 s AH 213 % HPLCCHIfE-/K 3 2 2,
3mL/min), MG 7 (80 mg).

3 Mm% E

&9 1: A A 44 . ESI-MS m/z: 289 [M+H],
43Tk CioHas05. 'H-NMR (400 MHz, CDCl3) 6
1.90 (1H, brd, J = 13.0 Hz, H-5), 4.78 (1H, d, J = 2.0
Hz, H-7p), 7.17 (1H, d, J = 8.0 Hz, H-11), 7.10 (1H,
dd, J = 8.0, 2.0 Hz, H-12), 7.14 (1H, d, J = 2.0 Hz,
H-14), 2.85 (1H, sept, J = 6.8 Hz, H-15), 1.22 (6H, d,
J = 6.8 Hz, 16, 17-CHs), 1.13 (3H, s, 19-CH3), 1.05
(3H, s, 20-CH;); “C-NMR (100 MHz, CDCl;) 6: 37.8
(C-1),20.7 (C-2), 42.8 (C-3), 72.0 (C-4), 46.6 (C-5), 27.3
(C-6), 68.4 (C-7), 136.1 (C-8), 146.6 (C-9), 38.9 (C-10),
124.9 (C-11), 126.8 (C-12), 146.7 (C-13), 128.4 (C-14),
33.7 (C-15), 24.0 (C-16), 24.3 (C-17), 22.7 (C-19), 23.7
(C-20). DA EHcd 5 soifaias —3Y, et am
14 18-Ff LA IR-40,To- —IF,

&9 2 A4 A ESI-MS m/z: 289 [M+H],
TR CroHas05. 'H-NMR (400 MHz, CDCl3) 6:
222 (1H, brd, J = 13.2 Hz, H-5), 4.86 (1H, brd, J =
8.0 Hz, H-70), 7.16 (1H, d, J = 8.0 Hz, H-11), 7.10
(1H, dd, J = 8.0, 1.2 Hz, H-12), 7.41 (1H, brs, H-14),
2.88 (1H, sept, J = 6.8 Hz, H-15), 1.24 (6H, d, J = 6.8
Hz, 16, 17-CH;), 1.24 (3H, s, 19-CH3), 1.21 (3H, s,
20-CH;); "“C-NMR (100 MHz, CDCl;) 6: 38.0 (C-1),
20.4 (C-2), 42.5 (C-3), 71.8 (C-4), 50.9 (C-5), 29.1
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(C-6), 70.9 (C-7), 137.7 (C-8), 146.2 (C-9), 38.8
(C-10), 124.5 (C-11), 125.2 (C-12), 146.5 (C-13),
125.9 (C-14), 33.7 (C-15), 24.8 (C-16), 24.1 (C-17), 23.1
(C-19),23.9 (C-20), LA ¥ 5 okt —2d", %
B G 2 A 18-FF LA TR -40,7B-—IF.

&Y 3: AL 1K ESI-MS m/z: 317 [M+H],
23T A CrHasO3. 'H-NMR (400 MHz, CDCl3) &
2.48 (1H, brd, J = 12.4 Hz, H-5), 4.82 (1H, d, J=3.2
Hz, H-7B), 7.18 (1H, d, J = 8.4 Hz, H-11), 7.13 (1H,
dd, J = 8.4, 1.6 Hz, H-12), 7.20 (1H, brs, H-14), 2.87
(1H, sept, J = 6.8 Hz, H-15), 1.24 (6H, d, J = 6.8 Hz,
16, 17-CHs), 1.27 (3H, s, 19-CH3), 1.17 (3H, s,
20-CH;); “C-NMR (100 MHz, CDCl3) &: 37.6 (C-1),
18.8 (C-2), 36.4 (C-3), 47.2 (C-4), 40.0 (C-5), 31.1
(C-6), 68.5 (C-7), 135.8 (C-8), 146.9 (C-9), 37.9
(C-10), 124.5 (C-11), 126.9 (C-12), 146.8 (C-13),
128.5 (C-14), 33.8 (C-15), 24.3 (C-16), 24.1 (C-17),
182.5 (C-18), 16.5 (C-19), 31.1 (C-20). LA ¥ 53¢
pkaRiE 5, MR 3 O Te-FBRIE AR
I

A 4: A G E K ESI-MS m/z: 317 [M+H]',
233K CyHasO03. 'H-NMR (400 MHz, CDCls) 6:
4.06 (1H, dd, J = 11.6, 4.8 Hz, H-2p), 2.14 (1H, dd,
J=12.0, 2.0 Hz, H-5), 7.15 (1H, d, J = 8.0 Hz, H-11),
7.00 (1H, dd, J = 8.0, 1.2 Hz, H-12), 6.89 (1H, brs,
H-14), 2.82 (1H, sept, J = 6.8 Hz, H-15), 1.22 (6H, d,
J = 6.8 Hz, 16, 17-CHs), 1.26 (3H, s, 19-CH3), 1.21
(3H, s, 20-CH3); "“C-NMR (100 MHz, CDCl5) J: 36.9
(C-1), 75.4 (C-2), 27.5 (C-3), 53.7 (C-4), 45.5 (C-5),
21.6 (C-6), 30.3 (C-7), 134.7 (C-8), 146.3 (C-9), 36.7
(C-10), 124.3 (C-11), 124.5 (C-12), 146.2 (C-13),
127.1 (C-14), 33.7 (C-15), 24.2 (C-16), 24.2 (C-17),
182.6 (C-18), 10.7 (C-19), 25.4 (C-20). L MS.
'"H-NMR $4fi 5 ScikdioE — 2, s e s 4
H 20- 52 LERTIR

&M 5: A ESI-MS m/z: 317 [M+H],
2T M CrHas03. 'H-NMR (400 MHz, CDCl3) 6:
411 (1H, m, H-20), 2.24 (1H, dd, J = 12.0, 2.0 Hz,
H-5), 7.18 (1H, d, J = 8.0 Hz, H-11), 7.02 (1H, dd, J =
8.0, 1.2 Hz, H-12), 6.90 (1H, brs, H-14), 2.83 (1H,
sept, J = 6.8 Hz, H-15), 1.22 (6H, d, J = 6.8 Hz, 16,
17-CHs), 1.32 (3H, s, 19-CH3), 1.27 (3H, s, 20-CH3);
BC.NMR (100 MHz, CDCl;) &: 443 (C-1), 65.1

(C-2), 47.1 (C-3), 48.7 (C-4), 45.2 (C-5), 20.9 (C-6),
29.8 (C-7), 134.2 (C-8), 146.1 (C-9), 38.6 (C-10),
123.9 (C-11), 124.1 (C-12), 145.8 (C-13), 127.0
(C-14), 33.5 (C-15), 24.0 (C-16), 23.9 (C-17), 182.6
(C-18), 17.3 (C-19), 26.0 (C-20). H MS. 'H-NMR
KAl S 5 ScakaE 8, s A 5 N 2B-
e SR A

&1 6: (A4 4  ESI-MS m/z: 347 [M+H],
213K CyH3004. 'H-NMR (400 MHz, CDCls) 6
2.51 (1H, dd, J = 12.8, 1.6 Hz, H-5), 4.77 (1H, d, J =
3.2 Hz, H-7p), 7.24 (1H, d, J = 8.4 Hz, H-11), 7.37
(1H, brd, J = 8.4 Hz, H-12), 7.47 (1H, brs, H-14), 1.57
(3H, s, 16-CH3), 1.56 (3H, s, 17-CH3), 1.29 (3H, s,
19-CH3), 1.17 (3H, s, 20-CH3), 3.69 (3H, s, 1-CH3);
BC-NMR (100 MHz, CDCl;) d: 37.7 (C-1), 18.5
(C-2), 36.5 (C-3), 47.2 (C-4), 39.6 (C-5), 31.2 (C-6),
68.1 (C-7), 136.0 (C-8), 147.5 (C-9), 37.5 (C-10),
1242 (C-11), 124.7 (C-12), 1469 (C-13), 126.1
(C-14), 72.3 (C-15), 31.6 (C-16), 31.7 (C-17), 178.7
(C-18), 16.5 (C-19), 24.1 (C-20), 52.1 (C-1"). - NMR
s 5 e g s A 83, etk a Y 6k
Ta,15- 5 I AT IR TR -

WEw 7. AEE (FED. ESI-MS m/z: 334
[M+H]", 4> T3k CaHs004. 'H-NMR (400 MHz,
CDCls) o: 2.38 (1H, overlap, H-5), 2.23 (1H, m, H-9),
6.75 (1H, brs, H-14), 1.77 (1H, overlap, H-15), 0.97
(6H, d, J = 6.8 Hz, 16, 17-CH3), 1.26 (3H, s, 19-CH3),
0.86 (3H, s, 20-CH;); *C-NMR (100 MHz, CDCls) &
37.6 (C-1), 18.0 (C-2), 37.0 (C-3), 46.2 (C-4), 45.0
(C-5), 39.1 (C-6), 200.1 (C-7), 137.0 (C-8), 50.9
(C-9), 36.4 (C-10), 20.7 (C-11), 36.0 (C-12), 72.8
(C-13), 141.7 (C-14), 33.0 (C-15), 17.2 (C-16), 17.2
(C-17), 182.7 (C-18), 16.3 (C-19), 14.4 (C-20). VLI
s 5okl — 2, SRR a7 b TR
FE-13B-FR LA FF-8(14)-Mi-18- 721

&) 8: Ak K JESI-MS m/z: 318 [M+H],
213K CyH3003. 'H-NMR (400 MHz, CDCls) 6
3.88 (1H, m, H-20), 5.19 (1H, brs, H-14), 5.72 (1H,
dd, J=17.2, 10.4 Hz, H-15), 4.96 (1H, dd, J = 10.4,
2.0 Hz, H-16), 4.90 (1H, dd, J = 17.2, 2.0 Hz, H-16),
1.00 (3H, s, 17-CH3), 1.24 (3H, s, 19-CH3), 0.82 (3H,
s, 20-CH;); "C-NMR (100 MHz, CDCly) &: 47.7
(C-1), 64.9 (C-2), 45.6 (C-3), 48.7 (C-4), 48.6 (C-5),
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35.7 (C-6), 24.2 (C-7), 137.1 (C-8), 51.7 (C-9), 39.6
(C-10), 19.3 (C-11), 35.3 (C-12), 38.9 (C-13), 129.4
(C-14), 147.4 (C-15), 113.2 (C-16), 29.6 (C-17), 183.1
(C-18), 18.1 (C-19), 16.2 (C-20). LA % 5 ik
AR, WA 8 N 2B-ER LA .

&M 9: A8 K . ESI-MS m/z: 304 [M+H],
2T H CHp0,. 'H-NMR (600 MHz, CDCls) &
3.65 (1H, dd, J = 12.0, 4.2 Hz, H-30), 5.13 (1H, d, J =
1.2 Hz, H-14), 5.69 (1H, dd, J = 17.4, 10.8 Hz, H-15),
4.93 (1H, dd, J = 10.8, 1.8 Hz, H-16), 4.89 (1H, dd,
J =174, 1.8 Hz, H-16), 0.97 (3H, s, 17-CH3), 3.70
(1H, d, J = 10.2 Hz, H-18), 3.42 (1H, d, J = 10.2 Hz,
H-18), 0.91 (3H, s, 19-CH3), 0.77 (3H, s, 20-CH3);
BC-NMR (150 MHz, CDCl;) d: 35.8 (C-1), 22.6
(C-2), 77.5 (C-3), 42.4 (C-4), 48.8 (C-5), 35.6 (C-6),
27.4 (C-7), 137.8 (C-8), 51.3 (C-9), 38.2 (C-10), 19.3
(C-11), 35.8 (C-12), 38.8 (C-13), 128.6 (C-14), 147.5
(C-15), 113.1 (C-16), 29.6 (C-17), 72.5 (C-18), 11.6
(C-19), 15.5 (C-20). LA EEl 5 SCERRIEF A —
HUO, WM A Y 9 N 3B-SRILHERARE
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