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Abstract: Objective To study the chemical constituents of the fruits of Xylocarpus granatum. Methods The isolation and
purification were carried out by silica gel column chromatography, Sephadex, preparative TLC, and preparative HPLC. The structures
of the isolated compounds were identified with the help of HR-ESI-MS, '"H-NMR, *C-NMR, H-H COSY, HMQC and HMBC
techniques. Results Seventeen compounds were isolated and elucidated from the fruits of X. gramatum, their structures were
identified as: grantumin C (1), cipadesin A (2), xylocarpin G (3), febrifugin (4), tigloylseneganolide A (5), khaysin T (6), cipadesin
(7), granatumin B (8), xyloccensin S (9), granaxylocarpin C (10), xylogranatin E, (11), xyloccensin Q (12), xyloccensin P (13),
cedrodorin (14), xylorumphiins D (15), hydroxydammarenone-II (16), and bis (2-ethylhexyl) phthalate (17). Conclusion
Compounds 2, 7, 14, 16 and 17 are isolated from the plants of Xylocarpus Koenig for the first time. Compound 15 is obtained from
X. granatum for the first time.
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cipadesin A (2). xylocarpin G (3). febrifugin (4),
tigloylseneganolide A (5). khaysin T (6). cipadesin
(7). granatumin B (8). xyloccensin S (9).

granaxylocarpin C (10). xylogranatin E, (11).

xyloceensin Q (12). xyloccensin P (13). cedrodorin
(14). xylorumphiins D (15) hydroxydammarenone-II
(16). 2B K —H R W Q-4 % & )EE  [bis
(2-ethylhexyl) phthalate, 17]. HH, 1b&% 2. 7.
14. 16. 17 NE RN ZEHEY DI E53] LED
15 HE XM EY) 5 B 3.

1 U5

Bruker APEX II Ji#AX (G A 5e A w]);
Bruker AV-500 ##{X (EEAME AT D; Agilent
1100 il 25 B4 S HOBAH B34 (SEE Agilent A H));
{634 Whatman partisil 10 ODS-3 (250 mm X 20
mm, 5 pum), Whatman partisil 10 ODS-2 (250 mm X
9.4 mm, 5 pum); Laborota 4000 Jie#% 28 kAL (f&[H
Heidolph A 7)), #EEIEFER G Al GFpsyn HEAHE
FHRERE (100~200. 300~400 H), & &iEFEiL L
J 75 HEE. O REEAGH Abartil SRR R
Aw]D, HABRGI A B4l

ARRBREL 201343 AR HBHMA, S5,
11K 5 SOl 2 % 8 AR Xylocarpus
granatum Koenig 52, x4 (HEBNMC-2013-1)
TRAFAEIT AL BEBL K 2 2 2 B AR bR A 22
2 ERESE

WM R 2820 21 kg, F 95% L BEAREE
B3 e RBUGRIE, KA ER, [IREL
1000 g 3 5 A g . — S0 G FES IR 2. T8 2 1Y
RENVAEMBSRMRE (60 g —EHEIHMRE
(485 g) FIBEER OEEH R E (25g). —HH iR
R R (3 73 B, A -T2 TRt e e
(30 1 11 :10), 1329 M5 Fr. 1~9.

Fr. 3 RAECIE &, A B8 (150 1)
e, 1R H &= O 5 85 Ch i E- 7 B
5:1D), [REMEY 16 (9.1mg).

Fr. 5 RG> 8, uhlE-aEe (301D ¥
i, 192UHLED 2 (2.0 )5 BE— D& WA 15 5
(250 mm X 20 mm fl#4E), 25K (53 47)
Yelbi, BEMLEY 1 (2.0mg). 3 (22mg). 4 (2.5
mg). 5 (3.9mg). 6 (43 mg). 7 (5.5mg). 8 (4.7
mg). 17 (2.0 mg).

Fr. 8 RG22, A7 b mE-pame (2 0 1.1 ¢

1o 102010 3) Yelbd, & Al it 5 (250
mm X 20 mm il &), ZHE-/K (38 1 62) Welit, 15
FIEY9 (24mg). 10 (3.5mg). 11 (11.6 mg)-.
12 (9.4 mg). 13 (8.1 mg). 14 (54 mg). 15 (7.2 mg).
3 HWERE

&Y 1. A@BAR, 'HNMR (500 MHz,
CDCly) d: 3.68 (1H, dd, J = 9.2, 2.2 Hz, H-2), 5.13
(1H, d, J=9.2 Hz, H-3), 3.45 (1H, dd, /= 9.7, 1.6 Hz,
H-5), 2.32 (2H, m, H-6), 1.98 (1H, m, H-9), 1.52 (1H,
m, H-11a), 1.72 (1H, m, H-11b), 2.02 (1H, m, H-12a),
1.28 (1H, m, H-12b), 6.13 (1H, s, H-15), 5.23 (1H, s,
H-17), 1.16 (3H, s, H-18), 1.09 (3H, s, H-19), 7.51
(1H, s, H-21), 6.51 (1H, d, J = 1.9 Hz, H-22), 7.46
(1H, d, J = 1.9 Hz, H-23), 0.83 (3H, s, H-28), 0.83
(3H, s, H-29), 3.95 (1H, d, J = 2.2 Hz, H-30), 3.72
(3H, s, 7-OMe), 7.08 (1H, qq, J = 7.2, 1.3 Hz, H-3"),
1.95 (3H, dq, J = 7.2, 1.3 Hz, H-4"), 1.96 (3H, q, J =
1.3 Hz, H-5); “C-NMR (125 MHz, CDCl;) 6: 214.0
(C-1), 48.1 (C-2), 76.9 (C-3), 39.8 (C-4), 41.3 (C-5),
32.7 (C-6), 173.4 (C-7), 60.2 (C-8), 55.5 (C-9), 48.6
(C-10), 20.5 (C-11), 32.6 (C-12), 39.0 (C-13), 160.7
(C-14), 118.5 (C-15), 163.6 (C-16), 79.0 (C-17), 20.8
(C-18), 15.5 (C-19), 119.6 (C-20), 141.5 (C-21), 110.0
(C-22), 142.9 (C-23), 20.0 (C-28), 20.5 (C-29), 61.7
(C-30), 52.0 (7-OMe), 166.4 (C-1'), 127.5 (C-2),
139.7 (C-3'), 14.3 (C-4), 11.9 (C-5"). DL byt
5cwrioE — 3", et A N grantumin C.

& 2. At EK, 'HNMR (500 MHz,
CDCly) &: 3.58 (1H, dd, J = 9.4, 2.5 Hz, H-2), 5.10
(1H, d, J= 9.4 Hz, H-3), 3.24 (1H, dd, J = 8.6, 2.7 Hz,
H-5), 2.34 (2H, m, H-6), 1.91 (1H, m, H-9), 2.19 (1H,
m, H-11a), 1.57 (1H, m, H-11b), 1.75 (1H, m, H-12a),
1.52 (1H, m, H-12b), 1.55 (1H, m, H-14), 3.69 (1H,
m, H-15a), 2.82 (1H, dd, J = 16.0, 4.6 Hz, H-15b),
5.17 (1H, s, H-17), 1.02 (3H, s, H-18), 1.08 (3H, s,
H-19), 7.48 (1H, s, H-21), 6.46 (1H, d, J = 1.9 Hz,
H-22), 7.44 (1H, d, J = 1.9 Hz, H-23), 0.82 (3H, s,
H-28), 0.81 (3H, s, H-29), 3.33 (1H, d, J = 2.5 Hz,
H-30), 3.74 (3H, s, 7-OMe), 2.58 (1H, m, H-2), 1.76
(1H, m, H-3'a), 1.54 (1H, m, H-3'b), 0.99 (3H, t, J =
7.5 Hz, H-4"), 1.26 (3H, m, H-5"); "“C-NMR (125
MHz, CDCl3) d: 213.9 (C-1), 48.7 (C-2), 76.7 (C-3),
39.2 (C-4), 42.2 (C-5), 32.9 (C-6), 173.9 (C-7), 60.4
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(C-8), 55.8 (C-9), 48.0 (C-10), 20.5 (C-11), 33.0
(C-12), 36.2 (C-13), 45.6 (C-14), 33.9 (C-15), 172.0
(C-16), 78.6 (C-17), 26.4 (C-18), 15.6 (C-19), 120.0
(C-20), 140.9 (C-21), 110.1 (C-22), 143.1 (C-23), 20.8
(C-28), 22.3 (C-29), 63.4 (C-30), 52.1 (7-OMe), 175.7
(C-1), 41.4 (C-2"), 26.8 (C-3), 11.8 (C-4), 17.1
(C-5"0 VA _Eil %t 5 scikahag — s, #ekE it
&%) 2 4 cipadesin A

& 3. A A, 'HINMR (500 MHz,
CDCly) &: 3.00 (1H, dd, J = 9.1, 4.5 Hz, H-2), 5.03
(1H, d, J = 9.1 Hz, H-3), 2.64 (1H, brd, J = 10.4 Hz,
H-5), 2.37 (1H, m, H-6a), 2.19 (1H, m, H-6b), 2.16
(1H, m, H-9), 2.42 (1H, m, H-11a), 1.81 (1H, m,
H-11b), 2.25 (1H, m, H-12a), 1.42 (1H, m, H-12b),
5.96 (1H, s, H-15), 4.96 (1H, s, H-17), 1.21 (3H, s,
H-18), 1.07 (3H, s, H-19), 7.49 (1H, s, H-21), 6.43
(1H, d, J = 1.5 Hz, H-22), 742 (1H, d, J = 1.5 Hz,
H-23), 1.25 (3H, s, H-28), 0.81 (3H, s, H-29), 5.67
(1H, d, J = 4.5 Hz, H-30), 3.70 (3H, s, 7-OMe), 6.86
(1H, qq, J = 7.2, 1.5 Hz, H-3), 1.79 (3H, m, H-4"),
1.78 (3H, brs, H-5"), 3.74 (1H, brs, 1-OH), 1.92 (3H, s,
3-0Ac); "C-NMR (125 MHz, CDCl;) 6: 107.4 (C-1),
53.2 (C-2), 74.0 (C-3), 37.3 (C-4), 40.6 (C-5), 32.2
(C-6), 173.9 (C-7), 81.5 (C-8), 55.5 (C-9), 43.0
(C-10), 15.0 (C-11), 25.0 (C-12), 38.9 (C-13), 159.4
(C-14), 117.6 (C-15), 163.5 (C-16), 81.4 (C-17), 19.4
(C-18), 20.5 (C-19), 120.1 (C-20), 141.2 (C-21), 109.9
(C-22), 142.9 (C-23), 21.8 (C-28), 24.5 (C-29), 76.4
(C-30), 52.9 (7-OMe), 167.1 (C-1'), 127.6 (C-2'),
139.7 (C-3"), 14.6 (C-4), 11.9 (C-5"), 170.0, 20.6
(3-OAc). Lh it it 5 scmripE — s, M e
ENEY) 3 A xylocarpin G.

&Y 4: A AK, 'HINMR (500 MHz,
CDCly) &: 3.53 (1H, dd, J = 9.4, 1.9 Hz, H-2), 4.85
(1H, d, J= 9.4 Hz, H-3), 3.48 (1H, dd, J= 9.5, 2.4 Hz,
H-5), 2.38 (2H, m, H-6), 2.22 (1H, m, H-9), 2.11 (1H,
m, H-11a), 1.66 (1H, m, H-11b), 1.66 (1H, m, H-12a),
1.41 (1H, m, H-12b), 2.21 (1H, m, H-14), 2.85 (1H,
dd, J=18.9, 6.6 Hz, H-15a), 2.77 (1H, d, J = 18.9 Hz,
H-15b), 5.64 (1H, s, H-17), 1.09 (3H, s, H-18), 1.16
(3H, s, H-19), 7.84 (1H, s, H-21), 6.48 (1H, d, J= 1.8
Hz, H-22), 7.43 (1H, d, J = 1.8 Hz, H-23), 0.85 (3H, s,
H-28), 0.82 (3H, s, H-29), 5.35 (1H, d, J = 1.9 Hz,

H-30), 3.73 (3H, s, 7-OMe), 6.94 (1H, qq, J=7.2, 1.4
Hz, H-3"), 1.75 (3H, m, H-4"), 1.84 (3H, brs, H-5');
BC-NMR (125 MHz, CDCLy) 6: 217.1 (C-1), 48.2
(C-2), 76.8 (C-3), 38.2 (C-4), 41.1 (C-5), 32.7 (C-6),
173.9 (C-7), 138.4 (C-8), 56.6 (C-9), 49.8 (C-10), 20.4
(C-11), 34.1 (C-12), 36.6 (C-13), 44.8 (C-14), 29.5
(C-15), 168.6 (C-16), 76.4 (C-17), 21.4 (C-18), 15.5
(C-19), 120.6 (C-20), 141.6 (C-21), 109.5 (C-22),
142.8 (C-23), 20.0 (C-28), 22.3 (C-29), 122.7 (C-30),
52.0 (7-OMe), 166.9 (C-1"), 127.4 (C-2'), 139.4 (C-3),
14.2 (C-4", 11.5 (C-5")o LA_E3 % 5 SClRk s —
A, e A 4 A febrifugin,

&Y 5. A@KAR, 'HNMR (500 MHz,
CDCly) &: 3.74 (1H, dd, J = 9.3, 2.8 Hz, H-2), 4.92
(1H, d, J = 9.3 Hz, H-3), 3.35 (1H, dd, J = 10.0, 1.7
Hz, H-5), 2.38 (2H, m, H-6), 2.26 (1H, m, H-9), 1.78
(1H, m, H-11a), 1.50 (1H, m, H-11b), 1.94 (2H, m,
H-12), 6.17 (1H, s, H-15), 5.16 (1H, s, H-17), 1.04
(3H, s, H-18), 1.21 (3H, s, H-19), 7.51 (1H, s, H-21),
6.49 (1H, d, J = 1.9 Hz, H-22), 7.44 (1H, d, J= 1.9
Hz, H-23), 0.84 (3H, s, H-28), 0.80 (3H, s, H-29), 6.26
(1H, d, J = 2.8 Hz, H-30), 3.70 (3H, s, 7-OMe), 7.01
(1H, qq, J = 7.0, 1.0 Hz, H-3'), 1.91 (3H, m, H-4"),
1.93 (3H, brs, H-5"); "*C-NMR (125 MHz, CDCls) 6:
214.2 (C-1), 48.9 (C-2), 78.0 (C-3), 38.9 (C-4), 40.1
(C-5), 32.5 (C-6), 173.4 (C-7), 135.8 (C-8), 53.9
(C-9), 51.8 (C-10), 21.9 (C-11), 32.5 (C-12), 37.2
(C-13), 160.5 (C-14), 112.3 (C-15), 164.6 (C-16), 79.3
(C-17), 22.0 (C-18), 15.4 (C-19), 119.8 (C-20), 141.0
(C-21), 110.1 (C-22), 143.1 (C-23), 20.8 (C-28), 22.3
(C-29), 129.1 (C-30), 51.8 (7-OMe), 166.7 (C-1'),
127.6 (C-2'), 139.2 (C-3'), 14.6 (C-4'), 11.9 (C-5"). LA
RO S SR s Y, Wt A 5 N
tigloylseneganolide A

&Y 6: HKA, 'HNMR (500 MHz,
CDCly) d: 3.25 (1H, m, H-2), 4.86 (1H, d, J= 9.6 Hz,
H-3), 3.38 (1H, brd, J = 9.8 Hz, H-5), 2.39 (2H, m,
H-6), 2.03 (1H, m, H-9), 1.83 (1H, m, H-11a), 1.72
(1H, m, H-11b), 1.81 (1H, m, H-12a), 1.10 (1H, m,
H-12b), 3.62 (1H, d, J = 21.3 Hz, H-15a), 3.26 (1H, d,
J =21.3 Hz, H-15b), 5.56 (1H, s, H-17), 1.03 (3H, s,
H-18), 1.17 (3H, s, H-19), 7.58 (1H, s, H-21), 6.49
(1H, d, J = 1.9 Hz, H-22), 7.42 (1H, d, J = 1.9 Hz,
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H-23), 0.83 (3H, s, H-28), 0.78 (3H, s, H-29), 2.67
(1H, d, J = 15.1 Hz, H-30a), 2.09 (1H, d, J = 15.1 Hz,
H-30b), 3.74 (3H, s, 7-OMe), 6.97 (1H, brq, J = 7.0
Hz, H-3"), 1.84 (3H, brd, J = 7.0 Hz, H-4"), 1.90 (3H,
brs, H-5"); “C-NMR (125 MHz, CDCls) ¢: 218.3
(C-1), 48.3 (C-2), 79.3 (C-3), 38.7 (C-4), 40.5 (C-5),
32.9 (C-6), 174.3 (C-7), 127.8 (C-8), 52.1 (C-9), 53.2
(C-10), 18.8 (C-11), 28.8 (C-12), 38.1 (C-13), 131.9
(C-14), 32.9 (C-15), 169.7 (C-16), 80.9 (C-17), 17.3
(C-18), 16.7 (C-19), 120.8 (C-20), 141.7 (C-21), 110.0
(C-22), 142.8 (C-23), 20.3 (C-28), 23.8 (C-29), 33.4
(C-30), 52.2 (7-OMe), 167.4 (C-1'), 128.9 (C-2),
139.4 (C-3"), 14.6 (C-4"), 12.4 (C-5")o LAl P it
53CiRE— S, et &Y 6 A khaysin.

&Y 7. A@KAR, 'HNMR (500 MHz,
CDCl3) 6: 3.50 (1H, dd, J = 9.4, 1.9 Hz, H-2), 4.83
(1H, d, J=9.4 Hz, H-3), 3.43 (1H, dd, J= 8.3, 3.2 Hz,
H-5), 2.38 (2H, m, H-6), 2.23 (1H, m, H-9), 2.10 (1H,
m, H-11a), 1.66 (1H, m, H-11b), 1.66 (1H, m, H-12a),
1.41 (1H, m, H-12b), 2.25 (1H, m, H-14), 2.90 (1H,
dd, J=18.5, 6.2 Hz, H-15a), 2.84 (1H, d, J= 18.4 Hz,
H-15b), 5.69 (1H, s, H-17), 1.10 (3H, s, H-18), 1.15
(3H, s, H-19), 7.79 (1H, s, H-21), 6.47 (1H, d, J= 1.5
Hz, H-22), 7.42 (1H, d, J = 1.5 Hz, H-23), 0.83 (3H, s,
H-28), 0.79 (3H, s, H-29), 5.39 (1H, d, J = 1.9 Hz,
H-30), 3.72 (3H, s, 7-OMe), 2.46 (1H, m, H-2'), 1.71
(1H, m, H-3'a), 1.47 (1H, m, H-3'b), 0.93 (3H, t,
H-4"), 1.15 (3H, d, J= 7.2 Hz, H-5"); "“C-NMR (125
MHz, CDCl3) d: 216.9 (C-1), 48.6 (C-2), 76.6 (C-3),
38.5 (C-4), 41.1 (C-5), 32.6 (C-6), 173.8 (C-7), 137.9
(C-8), 56.5 (C-9), 49.8 (C-10), 20.3 (C-11), 34.2
(C-12), 36.6 (C-13), 44.9 (C-14), 29.4 (C-15), 169.0
(C-16), 76.7 (C-17), 21.6 (C-18), 15.5 (C-19), 120.4
(C-20), 141.7 (C-21), 109.4 (C-22), 142.6 (C-23), 20.4
(C-28), 22.1 (C-29), 122.7 (C-30), 51.8 (7-OMe),
175.8 (C-1"), 40.5 (C-2'), 26.8 (C-3'), 11.1 (C-4"), 15.7
(C-5"0 VA_Fil it 5 sk — &, st
&%) 7 M cipadesin.

L&Y 8: FKAR, 'HNMR (500 MHz,
CDCl3) 6: 3.68 (1H, dd, J = 9.3, 2.8 Hz, H-2), 4.90
(1H, d, J=9.3 Hz, H-3), 3.32 (1H, dd, J= 9.6, 2.1 Hz,
H-5), 2.39 (1H, dd, J = 16.8, 9.6 Hz, H-6a), 2.34 (1H,
dd, J = 16.8, 2.1 Hz, H-6b), 2.30 (1H, m, H-9), 1.76

(1H, m, H-11a), 1.54 (1H, m, H-11b), 1.91 (1H, m,
H-12a), 1.29 (1H, m, H-12b), 6.25 (1H, s, H-15), 5.16
(1H, s, H-17), 1.06 (3H, s, H-18), 1.20 (3H, s, H-19),
7.52 (1H, s, H-21), 6.49 (1H, d, J = 1.7 Hz, H-22),
7.44 (1H, d, J = 1.7 Hz, H-23), 0.83 (3H, s, H-28),
0.79 (3H, s, H-29), 6.31 (1H, d, J = 2.8 Hz, H-30),
3.70 (3H, s, 7-OMe), 2.23 (1H, m, H-2'), 1.79 (1H, m,
H-3'a), 1.56 (1H, m, H-3'b), 1.02 (3H, t, H-4"), 1.24
(3H, brd, J = 7.2 Hz, H-5"); "C-NMR (125 MHz,
CDCly) 6: 214.1 (C-1), 48.7 (C-2), 77.6 (C-3), 38.9
(C-4), 40.2 (C-5), 32.6 (C-6), 173.5 (C-7), 135.7
(C-8), 53.2 (C-9), 51.9 (C-10), 21.0 (C-11), 32.1
(C-12), 37.4 (C-13), 160.3 (C-14), 112.0 (C-15), 164.6
(C-16), 79.2 (C-17), 21.4 (C-18), 15.3 (C-19), 119.9
(C-20), 141.1 (C-21), 109.8 (C-22), 142.8 (C-23), 20.9
(C-28), 21.9 (C-29), 128.7 (C-30), 51.6 (7-OMe),
175.3 (C-1'), 40.9 (C-2'), 26.6 (C-3'), 11.5 (C-4"), 16.7
(C-5". LA 3 HE 5 scmritoE — 5", ke
4% 8~ granatumin B.

&Y 9: B A, 'HNMR (500 MHz,
CDCly) 6: 5.18 (1H, s, H-3), 2.29 (1H, brs, H-5), 5.09
(1H, brs, H-6), 2.35 (1H, dd, J = 14.1, 4.2 Hz, H-11a),
1.97 (1H, m, H-11b), 4.82 (1H, dd, J = 13.3, 42 Hz,
H-12), 6.61 (1H, s, H-15), 5.84 (1H, s, H-17), 1.59
(3H, s, H-18), 1.55 (3H, s, H-19), 7.40 (1H, s, H-21),
6.55 (1H, d, J = 1.7 Hz, H-22), 7.41 (1H, d, J = 1.7
Hz, H-23), 2.40 (1H, d, J = 11.0 Hz, H-28a), 1.84 (1H,
d, J = 11.0 Hz, H-28b), 0.91 (3H, s, H-29), 5.34 (1H,
s, H-30), 1.71 (3H, s, H-32), 3.82 (3H, s, 7-OMe),
3.38 (1H, brs, 1-OH), 2.55 (1H, brs, 6-OH), 2.18 (3H,
s, 2-OAc), 2.07 (3H, s, 3-OAc), 1.53 (3H, s, 12-OAc);
PC-NMR (125 MHz, CDCly) J: 84.1 (C-1), 85.7
(C-2), 85.4 (C-3), 44.2 (C-4), 44.9 (C-5), 70.6 (C-6),
174.3 (C-7), 83.5 (C-8), 86.1 (C-9), 48.4 (C-10), 32.3
(C-11), 68.8 (C-12), 42.9 (C-13), 152.4 (C-14), 123.7
(C-15), 163.2 (C-16), 78.5 (C-17), 14.1 (C-18), 16.8
(C-19), 120.7 (C-20), 141.5 (C-21), 109.9 (C-22),
142.9 (C-23), 40.5 (C-28), 14.9 (C-29), 73.8 (C-30),
119.2 (C-31), 16.2 (C-32), 52.8 (7-OMe), 170.2/21.7
(2-OAc), 168.8/21.5 (3-OAc), 170.1/19.7 (12-OAc).
DA 9 Hde 5 scmkdoE — 30, Mk e % et A
¥ 9 24 xyloccensin S.

&Y 10 AR, 'HNMR (500 MHz,
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CDCly) d: 3.07 (1H, dd, J = 10.2, 2.8 Hz, H-2), 5.17
(1H, d, J = 10.2 Hz, H-3), 2.90 (1H, d, J = 11.3 Hz,
H-5), 2.43 (1H, dd, J= 17.0, 11.0 Hz, H-6a), 2.33 (1H,
d, J=17.0 Hz, H-6b), 2.27 (1H, m, H-9), 1.81 (2H, m,
H-11), 1.81 (1H, m, H-12a), 1.75 (1H, m, H-12b), 3.02
(1H, d, J = 17.0 Hz, H-15a), 2.65 (1H, d, J = 17.0 Hz,
H-15b), 5.30 (1H, s, H-17), 0.98 (3H, s, H-18), 1.08
(3H, s, H-19), 7.65 (1H, s, H-21), 6.50 (1H, d, J= 1.9
Hz, H-22), 7.43 (1H, d, J= 1.9 Hz, H-23), 3.91 (1H, d,
J = 9.8 Hz, H-28a), 3.54 (1H, d, J = 9.8 Hz, H-28b),
0.67 (3H, s, H-29), 3.41 (1H, d, J = 2.8 Hz, H-30),
3.73 (3H, s, 7-OMe), 7.04 (1H, brq, J = 7.0 Hz, H-3"),
1.81 (3H, brd, J = 7.0 Hz, H-4"), 1.91 (3H, brs, H-5"),
3.86 (1H, brs, 1-OH), 2.57 (1H, brs, 14-OH):
PC-NMR (125 MHz, CDCl;) J: 96.8 (C-1), 41.8
(C-2), 75.1 (C-3), 40.0 (C-4), 35.5 (C-5), 32.0 (C-6),
173.8 (C-7), 63.8 (C-8), 45.0 (C-9), 41.7 (C-10), 17.8
(C-11), 31.9 (C-12), 40.0 (C-13), 72.1 (C-14), 39.3
(C-15), 168.8 (C-16), 78.5 (C-17), 19.6 (C-18), 15.1
(C-19), 120.4 (C-20), 1414 (C-21), 110.3 (C-22),
142.9 (C-23), 67.4 (C-28), 15.1 (C-29), 60.9 (C-30),
52.2 (7-OMe), 167.6 (C-1'), 127.4 (C-2'), 140.6 (C-3"),
14.7 (C-4"), 12.2 (C-5")o LA L3 B4 5 SClRk 4o —
), W% sE &) 10 4 granaxylocarpin C.
& 11: Ak AK, 'H-NMR (500 MHz,
CDCly) 6: 2.75 (1H, m, H-2), 4.71 (1H, d, J= 10.6 Hz,
H-3), 2.72 (1H, d, J = 11.9 Hz, H-5), 2.35 (1H, m,
H-6), 1.75 (1H, m, H-9), 1.74 (2H, m, H-11), 1.60
(2H, m, H-12), 6.16 (1H, s, H-15), 5.19 (1H, s, H-17),
1.30 (3H, s, H-18), 1.06 (3H, s, H-19), 7.51 (1H, s,
H-21), 6.49 (1H, d, J = 1.9 Hz, H-22), 7.44 (1H, d, J =
1.9 Hz, H-23), 2.04 (1H, d, J = 11.3 Hz, H-28a), 1.41
(1H, d, J = 11.3 Hz, H-28b), 0.88 (3H, s, H-29), 2.14
(1H, dd, J = 15.7, 10.2 Hz, H-30a), 1.89 (1H, m,
H-30b), 3.68 (3H, s, 7-OMe), 7.05 (1H, brq, J = 7.0
Hz, H-3'), 1.85 (3H, brd, J = 7.0 Hz, H-4"), 1.90 (3H,
brs, H-5); C-NMR (125 MHz, CDCls) 6: 79.8 (C-1),
40.1 (C-2), 79.9 (C-3), 45.0 (C-4), 37.3 (C-5), 34.1
(C-6), 173.5 (C-7), 73.7 (C-8), 47.4 (C-9), 45.8
(C-10), 32.1 (C-11), 33.0 (C-12), 38.2 (C-13), 164.7
(C-14), 115.9 (C-15), 168.8 (C-16), 79.9 (C-17), 23.0
(C-18), 20.3 (C-19), 120.9 (C-20), 141.4 (C-21), 110.0
(C-22), 142.8 (C-23), 42.7 (C-28), 14.7 (C-29), 26.4

(C-30), 51.6 (7-OMe), 167.8 (C-1'), 128.2 (C-2"), 138.5
(C-3), 14.3 (C-4'), 11.9 (C-5")o A il 5 ik
E—, S EALAY 11 4 xylogranatin Ey.

& 12: AEHAR, 'H-NMR (500 MHz,
CDCly) 6: 5.15 (1H, s, H-3), 2.51 (1H, brs, H-5), 6.34
(1H, brs, H-6), 2.34 (1H, dd, J = 14.0, 4.2 Hz, H-11a),
2.03 (1H, m, H-11b), 4.92 (1H, dd, J = 13.4, 4.2 Hz,
H-12), 6.44 (1H, s, H-15), 5.95 (1H, s, H-17), 1.60
(3H, s, H-18), 1.26 (3H, s, H-19), 7.45 (1H, s, H-21),
6.56 (1H, d, J = 1.7 Hz, H-22), 7.41 (1H, d, J = 1.7
Hz, H-23), 2.13 (1H, d, J = 10.8 Hz, H-28a), 1.84 (1H,
d, J = 10.8 Hz, H-28b), 0.95 (3H, s, H-29), 4.55 (1H,
s, H-30), 1.71 (3H, s, H-32), 3.76 (3H, s, 7-OMe),
3.46 (1H, brs, 1-OH), 3.55 (1H, brs, 2-OH), 2.05 (3H,
s, 3-OAc), 2.22 (3H, s, 6-OAc), 1.53 (3H, s, 12-OAc);
BC-.NMR (125 MHz, CDCl;) d: 84.0 (C-1), 75.0
(C-2), 85.4 (C-3), 44.2 (C-4), 45.2 (C-5), 70.9 (C-6),
171.7 (C-7), 83.4 (C-8), 86.9 (C-9), 47.7 (C-10), 31.9
(C-11), 67.8 (C-12), 42.7 (C-13), 153.0 (C-14), 123.5
(C-15), 163.2 (C-16), 78.4 (C-17), 14.0 (C-18), 16.1
(C-19), 120.9 (C-20), 141.7 (C-21), 109.9 (C-22),
142.5 (C-23), 39.9 (C-28), 15.1 (C-29), 77.6 (C-30),
119.2 (C-31), 16.0 (C-32), 52.8 (7-OMe), 169.4/21.2
(3-OAc), 169.0/20.6 (6-OAc), 170.1/19.5 (12-OAc).
DAk 33 Hodie 5 ScmkdioE — 30, M etk A 12
A xyloccensin Q.

A 13: AR R, 'HNMR (500 MHz,
CDCly) 6: 5.22 (1H, s, H-3), 2.48 (1H, brs, H-5), 6.33
(1H, brs, H-6), 2.36 (1H, dd, J = 14.2, 4.3 Hz, H-11a),
2.01 (1H, m, H-11b), 4.95 (1H, dd, J = 13.3, 4.2 Hz,
H-12), 6.61 (1H, s, H-15), 5.91 (1H, s, H-17), 1.60
(3H, s, H-18), 1.33 (3H, s, H-19), 7.46 (1H, s, H-21),
6.57 (1H, d, J = 1.7 Hz, H-22), 7.41 (1H, d, J = 1.7
Hz, H-23), 2.13 (1H, d, J = 10.8 Hz, H-28a), 1.84 (1H,
d, J = 10.8 Hz, H-28b), 0.93 (3H, s, H-29), 5.36 (1H,
s, H-30), 1.71 (3H, s, H-32), 3.75 (3H, s, 7-OMe),
3.46 (1H, brs, 1-OH), 2.19 (3H, s, 2-OAc), 2.08 (3H,
s, 3-OAc), 2.22 (3H, s, 6-OAc), 1.57 (3H, s, 12-OAc);
BC.NMR (125 MHz, CDCly) d: 84.1 (C-1), 44.4
(C-2), 85.1 (C-3), 40.4 (C-4), 44.5 (C-5), 70.8 (C-6),
171.4 (C-7), 83.4 (C-8), 83.4 (C-9), 48.4 (C-10), 32.2
(C-11), 68.1 (C-12), 42.6 (C-13), 152.3 (C-14), 123.9
(C-15), 163.0 (C-16), 78.5 (C-17), 14.0 (C-18), 16.0
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(C-19), 120.6 (C-20), 141.6 (C-21), 109.9 (C-22),
142.8 (C-23), 39.9 (C-28), 14.9 (C-29), 73.8 (C-30),
119.0 (C-31), 16.0 (C-32), 52.9 (7-OMe), 169.4/21.6
(3-OAc), 168.8/21.5 (3-OAc), 168.8/20.6 (6-OAc),
170.1/19.5 (12-OAc). A& 3% i 504 5 Sk #foE —
I, W% e A 13 9 xyloccensin P

&Y 14: AR AK, 'HNMR (500 MHz,
CDCl;) 8: 3.05 (1H, m, H-2), 4.00 (1H, d, J= 5.9 Hz,
H-3), 2.84 (1H, d, J = 2.5 Hz, H-5), 4.37 (1H, dd, J =
2.5, 4.5 Hz, H-6), 2.06 (1H, m, H-9), 2.17 (1H, m,
H-11a), 1.52 (1H, m, H-11b), 1.69 (2H, m, H-12), 3.32
(1H, d, J = 17.0 Hz, H-15a), 2.55 (1H, d, J= 17.0 Hz,
H-15b), 6.23 (1H, s, H-17), 1.01 (3H, s, H-18), 1.34
(3H, s, H-19), 7.50 (1H, s, H-21), 6.47 (1H, d, J=1.9
Hz, H-22), 7.48 (1H, d, J = 1.9 Hz, H-23), 1.05 (3H, s,
H-28), 0.95 (3H, s, H-29), 2.54 (2H, m, H-30), 3.84
(3H, s, 7-OMe), 2.60 (1H, brd, J = 4.5 Hz, 6-OH),
2.57 (1H, brs, 14-OH); "*C-NMR (125 MHz, CDCl;)
9:213.4 (C-1), 48.8 (C-2), 92.8 (C-3), 37.7 (C-4), 48.3
(C-5), 70.9 (C-6), 174.8 (C-7), 85.3 (C-8), 52.5 (C-9),
50.9 (C-10), 11.7 (C-11), 28.6 (C-12), 40.1 (C-13),
74.6 (C-14), 37.3 (C-15), 169.3 (C-16), 75.9 (C-17),
15.9 (C-18), 18.2 (C-19), 121.4 (C-20), 142.0 (C-21),
109.7 (C-22), 143.3 (C-23), 29.6 (C-28), 21.3 (C-29),
48.4 (C-30), 52.6 (7-OMe). LA L3 RERE 5 SCEkk
w3, %S 14 9 cedrodorin.

aw 15 At AK. 'H-NMR (500 MHz,
CDCly) d: 4.00 (1H, s, H-3), 3.12 (1H, dd, J = 11.0,
2.0 Hz, H-5), 2.26 (1H, m, H-6a), 2.16 (1H, m, H-6b),
2.00 (1H, m, H-9), 2.17 (1H, m, H-11a), 1.52 (1H, m,
H-11b), 1.69 (2H, m, H-12), 3.32 (1H, d, J = 17.8 Hz,
H-15a), 2.55 (1H, d, J = 17.9 Hz, H-15b), 6.19 (1H, s,
H-17), 1.00 (3H, s, H-18), 1.08 (3H, s, H-19), 7.56
(1H, s, H-21), 6.49 (1H, d, J = 1.9 Hz, H-22), 7.46
(1H, d, J = 1.9 Hz, H-23), 0.63 (3H, s, H-28), 1.08
(3H, s, H-29), 2.72 (1H, d, J = 11.9 Hz, H-30a), 1.97
(1H, d, J = 11.9 Hz, H-30b), 3.72 (3H, s, 7-OMe), 3.49
(1H, s, 2-OH), 1.66 (1H, s, 14-OH); “C-NMR (125
MHz, CDCly) 8: 214.4 (C-1), 80.5 (C-2), 92.7 (C-3),
37.0 (C-4), 43.4 (C-5), 32.3 (C-6), 173.9 (C-7), 85.3
(C-8), 52.1 (C-9), 50.2 (C-10), 17.7 (C-11), 28.4
(C-12), 40.0 (C-13), 74.4 (C-14), 37.3 (C-15), 169.3
(C-16), 76.0 (C-17), 15.8 (C-18), 16.4 (C-19), 120.5

(C-20), 140.7 (C-21), 109.6 (C-22), 142.8 (C-23), 18.8
(C-28), 27.9 (C-29), 48.4 (C-30), 51.7 (7-OMe). LA
P VMO S ScmkioE S, Mt A 15 A
xylorumphiins D

&Y 16: AT A, 'HNMR (500 MHz,
CDCly) 6: 1.93 (1H, m, H-1a), 1.46 (1H, m, H-1b),
2.49 (1H, ddd, J = 15.7, 9.4, 7.6 Hz, H-2a), 2.43 (1H,
ddd, J = 15.7, 7.6, 4.5 Hz, H-2b), 1.38 (1H, m, H-5),
1.55 (1H, m, H-6a), 1.45 (1H, m, H-6b), 1.57 (1H, m,
H-7a), 1.31 (1H, m, H-7b), 1.43 (1H, dd, J = 12.3, 2.8
Hz, H-9), 1.50 (1H, m, H-11a), 1.31 (1H, m, H-11b),
1.92 (1H, m, H-12a), 1.26 (1H, m, H-12b), 1.74 (1H,
m, H-13), 1.47 (1H, m, H-15a), 1.08 (1H, m, H-15b),
1.75 (1H, m, H-16a), 1.32 (1H, m, H-16b), 1.74 (1H,
m, H-17), 1.01 (3H, s, H-18), 0.95 (3H, s, H-19), 1.14
(3H, s, H-21), 1.48 (1H, d, J = 1.9 Hz, H-22), 2.07
(1H, d, J = 1.9 Hz, H-23), 5.13 (1H, m, H-24), 1.63
(3H, s, H-26), 1.69 (3H, s, H-27), 1.05 (3H, s, H-28),
1.09 (3H, s, H-29), 0.90 (3H, s, H-30); *C-NMR (125
MHz, CDCLy) d: 40.3 (C-1), 34.1 (C-2), 218.1 (C-3),
47.4 (C-4), 55.3 (C-5), 19.6 (C-6), 34.6 (C-7), 49.9
(C-8), 49.9 (C-9), 36.8 (C-10), 21.9 (C-11), 27.5
(C-12), 42.3 (C-13), 39.8 (C-14), 31.2 (C-15), 25.4
(C-16), 49.5 (C-17), 15.2 (C-18), 16.0 (C-19), 75.7
(C-20), 23.6 (C-21), 41.8 (C-22), 22.3 (C-23), 124.6
(C-24), 131.7 (C-25), 17.7 (C-26), 25.7 (C-27), 26.7
(C-28),21.0 (C-29), 16.2 (C-30). LA its Fdis 5 ¢
BRI E - H™, MY ENLAEW 16 A
hydroxydammarenone-II.

AW 17 TRy, 'TH-.NMR (500 MHz,
CDCly) d: 7.63 (2H, dd, J = 5.0, 1.0 Hz, H-3, 6), 7.49
(2H, m, H-4, 5), 4.21 (4H, d, J= 5.2 Hz, H-1,1"), 1.65
(2H, m, H-2, 2"), 1.22~1.31 (16H, m, 8 XCH,), 0.81
(6H, t, J = 5.0 Hz, H-6, 6"), 0.84 (6H, t, J = 5.0 Hz,
H-8',8"). "*C-NMR (125 MHz, CDCL;) d: 167.0 (C =
0), 132.7 (C-1, 2), 130.6 (C-4, 5), 128.5 (C-3, 6), 67.7
(C-1, 1), 38.5 (C-2', 2"), 30.5 (C-3', 3"), 28.4 (C-4',
4", 22.9 (C-7', 7"), 22.7 (C-5', 5"), 13.3 (C-8', 8"),
10.4 (C-6', 6" LA F3 4t 5 it — 50,
LAY 1T NAE —HIRW (2-2.3E03%) fis.
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