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HMQC
C 3¢ HMBC
1 355 2.17 (m, 1H), 1.91(m, 1H) 3H-19, H-2
2 33.9 2.52 (m, 2H) H-4
3 199.7
4 1255 6.18 (s, 1H)
S) 161.2 3H-19
6 202.5 H-4, H-7b
7 468 269 (d%_bli%%,ﬁ)m' 1H)
8 34.2 1.89 (m, 1H) H-7b
9 509 1.37 (m, 1H) 3H-19, H-7b
10 39.7 3H-19, H-4, H-9
11 20.8 1.67 (m, 1H), 1.56 (m, 1H)
12 39.0 2.13 (m, 2H) 3H-18
13 425 3H-18
14 55.8 3H-18
15 23.9 1.19 (m, 1H), 1.63 (m, 1H)
16 28.0
17 56.5 3H-18, H-21
18 11.8 0.72 (s, 3H)
19 17.4 1.17 (s, 3H) H-1a
20 36.0 1.37 (m, 1H) H-21
21 18.6 0.93 (d, J=5.5 Hz, 3H)
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HMQC

C 3¢ S HMBC
22 33.7
23 25.9 1.18 (m, 2H)
24 457 0.93 (m, 1H) H-26, H-27
25 29.0 1.68 (m, 1H) H-26, H-27, H-24
26 19.7 0.84 (d, J=6.5 Hz, 3H) H-24, H-27
27 18.9 0.82 (d, J=6.5 Hz, 3H) H-24, H-26
28 23.0 1.16 (m, 1H), 1.28 (m, 1H) H-29
29 11.9 0.86 (t, J=7.2 Hz, 3H) H-24
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HMQC
C ¢ 3y H-H-COSY DEPT
1 3556 9 Em %ﬂg oH-2 CH,
2 33.8 2.50 (m, 2H) H-la CH,
3 199.8 C
4 123.8 573 (brs, 1H) CH
S) 171.9 C
6 329 CH,
7 32.0 CH,
8 35.6 1.92 (m, 1H) H-9 CH
9 53.8 1.39 (m, 1H) H-8 CH
10 385 C
11 20.9 o2 Em iﬂ% 2H-12 CH,
12 39.6 2.11 (m, 2H) H-11b CH,
13 423 C
14 55.9 CH
15 24.1 CH,
16 28.1 CH,
17 55.8 CH
18 11.9 0.71 (s, 3H) CH,
19 17.3 1.18 (s, 3H) CHs
20 36.1 1.35 (m, 1H) 3H-21 CH
21 186  0.92(d, J=6.2 Hz, 3H) H-20 CHs
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HMQC
C 5S¢ 3y H-H-COSY DEPT
22 33.9 CH,
23 26.0 CH,
24 45.8 CH
25 29.0 1.66 (m, 1H) 3H-26, 3H-27 CH
26 19.8 0.84 (d, J=6.5 Hz, 3H) H-25 CH,
27 18.9 0.82 (d, J=6.5 Hz, 3H) H-25 CHs
28 23.0 CH,
29 11.8 0.85 (t, J=7.2 Hz, 3H) CHs
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HMQC HMQC

c dc du c dc Sy

1 37.2 16 282

2 315 17 56.0

3 71.8 3.50 (m, 1H) 18 11.8 0.65 (s, 3H)

4 423 2.25 (m, 2H) 19 19.3 0.98 (s, 3H)

S 140.7 20 36.1

6 1217  532(t,J=22Hz 1H) 21 187 0.90 (d, J=6.4, 3H)
7 318 22 33.9

8 318 23 26.0

9 50.1 24 458
10 36.4 25 29.1
11 21.0 26 18.9 0.79 (d, =7 Hz, 3H)
12 39.7 27 19.7 0.81 (d, J=7 Hz, 3H)
13 422 28 23.0
14 56.7 29 11.9 0.81 (t, J=8.8, 3H)
15 242
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HMQC
C ¢ 3y HMBC DEPT
1 37.4 CH,
2 30.2 2.12 (m, 1H), 1.85 (m, 1H) CH,
3 785 3.95 (m, 1H) H-1 CH
4 39.2 2.48 (m, 1H), 2.73 (m, 1H) CH,
S) 140.9 C
6 121.9 5.34 (t, 1H) CH
T o L
8 319 CH
9 50.2 H-19 CH

10 36.8 H<6, 3H-19 C

11 21.1 CH,

12 39.8 3H-18 CH,

13 42.4 3H-18 C

14 56.7 3H-18 CH

15 24.4 CH;

16 28.4 CH,

17 56.1 3H-18, 3H-21 CH

18 11.8 0.64 (s, 3H) CHs

19 19.3 0.92 (s, 3H) CHj

20 36.3 3H-21 CH

21 18.9 0.97 (d, J=6.6 Hz, 3H) CHs

22 341 3H-21 CH,

23 26.2 CH,

24 45.9 3H-26, 3H-27 CH

25 29.3 3H-26, 3H-27 CH

26 19.1 0.84 (d, J=6.8 Hz, 3H) 3H-27 CHs

27 19.8 0.86 (d, J=6.8 Hz, 3H) 3H-26 CH3

28 232 3H-29 CH,

29 12.0 0.89 (t, J=7.3 Hz, 3H) CHs

T 102.5 5.07 (d, J=7.6 Hz, 1H) H-2' CH

2 75.3 4.07 (m, 1H) CH

3 78.6 4.30 (m, 1H) H-2' CH

4 716 4.30 (m, 1H) CH

S 78.0 3.98 (m, 1H) CH

6 62.7 4.44 (dd, 1H), 4.58 (dd, 1H) CH,




O 5 s 28

5 HMBC (lacib aalas &S o dol |y obalaSanl
oo O Sblil ) ojles (K2 53 45 5 sbols HMQC
Sl by Oslss =1 5 Y=ol —i—caleKaad Olazstla 555 0
ekl s 4l anlie Ll Sl SO S S
18] ol Szl pl o diS Ul 33 ime b b ai

Slatur blae uilys, b Y S5 5 5o
S deon S N agms AS S5 alis by s 05,
Bl 55 S5l (S b s DL | 8 s L sy
ol s O s el Olaxstle LS oS enp Sy YA
S5 VAVAPPM s 3 558 05 S S glagy S i
Kk e o3 WA S YA pPM by s 48 5 Lsy
S H-H COSY s 5pm s Ly 5 G5 gl @ x5 L
Ol (F ojlad JK2) by o odiSULU
By lgdy S 5l ¢l Ol Y0l — - cnllKl
2o mbe b bcib ekl s 4 2l anlis
D] e lastle opl saiSugls

Ui slcib bels 5l fol ml 4 2K

Jsdr) S ool S 5 5550 53 0555 0 Slated pbline
omle s 3 e a5 1 68 das e 0L (1 sjled
33 397y el 39350 S 5 ol > PPM VY G /VY
Olazlo als o5 s 05 S 4w 5 ala S e S
Sy oo Dl st S5l e b s
sy Sl 05y SO LSS L VA PPM s 5 e
o el lem 5 e 5 sl S L Sl disy
S ASALL 4 33l e Lasia S YA sy op S ib
Ol 53 Sgs sl Ol ag S Y4 J 2l Ol
55 ekasOlil Yo¥/0 5 VAANLPPM slalds L3 ol Sl
O edetiond Jile ool > S5S JunS 05 S
G5 Lo 35 LS VWY 5 VYoo ppm glay S
DEPT- 45 7 s; o sbcib oy ol
05,5 2% & uss_e oLz DEPT- 135 , DEPT-90
sl Sl Tulg oS sls 545 0f Oletle s CH3

™ R=H
(¢) R=Glc

B-Sitosterol

B-Daucosterol

355 ol 5l edd giluli Jy sl slaobsle =Y o)led JS.‘L

Polez 0590 s Jlo (29510 VLS wllad
IFAY 30l (il 9 Sy uddino 0 lod



S ol bl gl

(H—> C)\ S 5 HMBC 5 tslues slacn S L bl 5sp bl pled =Y o)led JS3

L gl e ol PPM VA G ATV s W 55 50 S48
b 15 Jlal e oS5 ol HMBC Cib saalis
Lo Syl 0550 Ll @ ar s b ol 0,801
ol S opl A Jlasl Sl O SUSTY Cnbgn op S
B mlbe b lacib ekl s 4zl anlis
3 S g g 5> Y] ol Ol cpl s diS Ut

sl 0 dis 55158 550 olS L 5l 04SG5 LS

S5 b Glle alld a5 LY S 55,58 50

e ol L Ol S 5 055, glacib amlis 5 LS
o b oSy DV ssd e Aol Js el s -l Olatla
SLlsis s Ses ol -k S IS
ALpPMLo/sY B OYAA e gl s ol eSS
oo I I - VIRV A o] o1 | IRPES WP SVR P g
St S g SH sl U5 0 by VN

s ila 3l (p S ol 513 ) Y/0 pPM (sls ol n S

1. lu, KC. The Cultivation of the Incense Tree
(Aquilaria sinensis). J. Hong Kong Branch Royal
Asiatic Society. 1983; 23: 247 - 9.

2. Nakanishi T, Yamagata E, Yoneda K,
Nagashima T, Kawasaki |, Yoeshida T, Mori H and
Miura 1. Three fragrant sesquiterpenes of
agarwood. Phytachemistry. 1984; 23: 2066 - 7.

3. Yagura T, Ito M, Kiuchi F, Honda G and
Shimada Y'. Four new 2-(2-phenylethyl) chromonr
derivatives from withered wood of Aquilaria
sinensis. Chem. Pharm. Bull. 2003; 51: 560 - 4.

4. Yagura T, Shibayama N, Ito M, Honda G and
Kiuchi F, Three novel diepoxy
tetrahydrochromones from agarwood, artificially
produced by intentional wounding. Tetrahedrone
lett. 2005; 46: 4395 - 8.

5. Gunacekera SP, Kinghorn AD, Cordell GA and
Farnsworth NR. Plants anticancer agents XIX,

&be

-

constituents of Aquilaria malaccensis. J. Nat.
Prod. 1981; 44: 569 - 72.

6. Ishihara M, Tsuneya T and Uneyama K.
Fragrant  sesquiterpenes  from  agarwood.
Phytochemistry. 1993; 33: 1147 - 55.

7. lshihara M, Tsuneya T and Uneyama K.
Guaiane  sesquiterpenes  from  agarwood.
Phytochemistry. 1991; 30: 3343 - 7.

8. Martin B, William LD. Molecular structure and
biological activity of steroids. CRC Press, INC.
Florida. 1992.

9. Lim JC, Park JH, Budesinsky M, Kasal A, Han
YH, Koo BS, Lee Sl and Lee DU. Antimutagenic
constituents from the thorns of Gleditsia sinensis.
Chem. Pharm. Bull. 2005; 53: 561 - 4.

10. Onocha PA, Okorie DA, Connolly JD and
Roycroft DS. Monoterpene diol, iridoid glucoside
and  dibenzo-a-pyrone  from  Anthocleista

. %



O 5 5,88 —eeee—

djalonensis. Phytochemistry. 1995; 40: 1183 - 9. 12. Faizi S, Ali M, Sadleem R, Bibi | and Bibi S.
11. Goad LJ, Akihisa T. Anaysis of sterols. Complete 'H and **C NMR assignments of stigma-
Blackie Academic and Professional. London. 1997, 5-en-3-O- B--glucoside and its acetyl derivative.
pp: 375 - 6. Magn. Reson. Chem. 2001; 39: 399 - 405.

& Polez 0590 s Jlo (29510 VLS wllad
IFAY 30l (il 9 Sy uddino 0 lod



