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[Abstract] Objective: To study the chemical constituents of "Qi-Nan" agarwood from Aquilaria sinensis. Methods:
The compounds were isolated and purified by silica gel column chromatography, thin layer chromatography, and semi-
preparative high performance liquid chromatography, and their chemical structures were identified by spectral techniques
and comparison with literature data. Furthermore, the protective effects of the compounds on the PC12 cells exposed to
corticosterone (CORT) were determined. Results: Seventeen compounds were isolated from "Qi-Nan" agarwood and
identified as 12,15-dioxo-a-selinen (1), methyl-15-oxo-eudesmane-4,11(13)-dien-12-oate (2), petafolia A (3), 12-hydroxy-4
(5),11(13)-eudesmadien-15-al(4),12,15-dioxo-selina-4,11-dine(5),(7S,8R,10S)-(+)-8,12-dihydroxy-selina-4,11-dien-14-al(6),
baimuxifuranic acid (7), la-hydroxy-78H-eremophil-9, 11-dien-8-one (8), 7a-H-9(10)-ene-11, 12-epoxy-8-oxoeremophilane
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(9), petafolia B (10), 11-hydroxy-valenc-1(10)-en-2-one (11), baimuxinol (12), 2-(2-phenylethyl)chromone (13), ginanone A
(14), 4'-methoxy-2- (2-phenylethyl)chromone (15), 6-methoxy-2- [2- (4'-methoxyphenyl)ethyl] chromone (16), and
syringaldehyde (17). The survival of the cells exposed to CORT was 48.78%, and it increased to 50.35%-91.36% after

treatment with different compounds at different concentrations. Conclusions: Compounds 1-17 were isolated from the

supercritical extract of "Qi-Nan" agarwood from A. sinensis for the first time, and compounds 2 and 4 showed strong

neuroprotective activities against CORT-induced damage in PC12 cells.
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B A oy, AR SR P RE B AE (g | 3
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(13)-dien-12-0ate, 2]. petafolia A (3) . 12-¥5Ht-4
(5), 11(13) -4 I+ — 5 -15- [ [ 12-hydroxy-4(5), 11(13) -
12,15- Bl -/ F-4,11-—
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13 R=H;R,=H
14 R = OCH,; R,= OH
15 R,=OCH,;; R,=H

E1 FHFENEBREFRIMPLIBEENLEY 1-1THHFEEN

ST AR A FR/AF] ) ;5 SB-Phenyl A 41 (250 mmx
9.4 mm, 5 um, ZHRNF); H AR
(100~200 H), #ZEIEHER G, H. GF, 3T
H L TAHRAH .
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TEE, R A - O CERE T R G AT E R
GivEME (40:1,30:1,20:1, 15:1, 10:1, 8: 1,
6:1,3:1,1:1,0:1), fFr. A~Fr.J. Fr A%
RERHE IS5, LIAiliik-Z R AR (100: 1, 80: 1,
60: 1, 40: 1, 20: 1, 1:1) BpEEVRBLAE Fr. Al~
Fr. A6, H 1 Fr. ASZ P& WAR IS 35, LL65%
H S vt 597 (1.5 mg, £=21.3 min) .
Fr. B&E 40O (i oy 2 alifk, 2E-/K (551 45)
AEEVEM, BEMEEW 1 (20.3 mg, £,=25.3 min)
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& A U 4 5, DL 60% FH s 45 B kA5 21 TR
G W Fr. C-1, dE—H i ] 45% W B 45 B vE i 45 214k

il-l
(6]

CHO o
4
OH
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W9 (1.6 mg, t,=45.0min),

Fr. D #47 Zeik eAE (i ,  DAA il k- £ 1R 2. TR
(100: 1, 50:1, 10: 1, 8:1, 4:1, 2:1, 1:1,
0:1) BEEEVENL, 45 Fr. D1~Fr. D8, Fr. D1 Z2F 4
WAR TG B, DL 60% HY B4 B PR A 2116 54 13
(5.8 mg, £,=55.9 min). Fr. D2 2545 WA (53 ,
PL60% B 45 B vE A 2k 5915 (22.9 mg, 4=
45.3 min) M113 (449.0 mg, #,=55.0 min). Fr. D4
22 S WA GBS, LA 60% FF 5 A5 i 1 i £ 31
AW 15 (95.7 mg, £,=57.3 min). Fr. D54 F
WM OTENE, LL70% S e A 2R &
Fr. D5-1. L5415 (930. 6 mg, £,=27.3 min) Fi1{k
W16 (6.9 mg, t,=34.8 min). Fr. D5-1%455% H
M 25 R e AR B4 S 3 (17.8 mg, £,=48. 4 min)
M8 (3.3mg, £=32.1min). Fr. D7 £} % A
3% o B, DL 55% WY B A5 B VR A B AL A ) 12
(13.3mg, #=38.5min), Fr. EZHl 4 0H (3% 5
B, Lh60% HBEE VAR E A4 (1.9 mg,
t=11.5min), Fr. F& L5, 135 Fr. FA flFr. FB,
Fr. FA 2Pl 86 WOAH 1% 4 25, L 60% HY it 55 B vk
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B, BikEY17 (1.5 mg, =9.0 min) FIESY
Fr. F-1, B4 W) Fr. F-1 25 45% W RSS2 FEvR i, 155
& 11 (6.4 mg, £,=38.6min). Fr. FBZ:FH%
WAR TS B, DL 60% H 55 B e AR 216 &9 10
(2.9mg, £=30.0min) A1l (3.9mg, £=33.2min),
Fr. G 2 il 5 W AH G35 o0 85, DL 70% HH &5 B Ok
i, S5 14 (8.06 mg, £=17.3 min), Fr. 14
B A L 0 B, LA 60% F AR VR, 155
RAWF 11, dE— 0 50% HBEE B, 15
FMEEY6 (8.1 mg, £,=28.4min),

3 HHERE

k& TEawmRy, 518 CH,0,, H
W5 %% B T UR-FR 1% (ESI-MS) m/z: 233.2 [M+H]' .
'"H-NMR (600 MHz, CDCL,) &: 9. 51 (1H, s, 12-CHO),
6.27 (1H, s, H-13), 5. 97 (1H, s, H-13), 0. 84 (3H, s, H-
14), 9.40 (1H, s, 15-CHO); "“C-NMR (150 MHz,
CDCL) &: 39.7 (C-1), 16.0 (C-2), 142.2 (C-3), 153.8
(C-4), 32.3 (C-5), 27.2 (C-6), 37. 1 (C-7), 27. 2 (C-8),
43.6 (C-9), 36. 6 (C-10), 154.9 (C-11), 133.8 (C-12),
195.3 (C-13), 26. 6 (C-14), 195.0 (C-15). LA I %4
SOk B A Y, s A Y1 12,15-2
il e -ce- - F M o

e 2. ARy, 5+ 8 CH,0,,
ESI-MS m/z: 263.2 [M+H] . 'H-NMR (600 MHz,
CDCL,) &: 6.25 (1H, s, H-13), 5.63 (1H, s, H-13P),
1.21 (3H, s, H-14), 10. 17 (1H, s, 15-CHO), 3. 77 (3H,
s, 12-OCH,); "C-NMR (150 MHz, CDCL) &: 39. 5 (C-
1), 18.0 (C-2), 24.0 (C-3), 133.2 (C-4), 163.5 (C-5),
30. 0 (C-6), 41.6 (C-7), 27. 4 (C-8), 41. 5 (C-9), 36. 8
(C-10), 144.4 (C-11), 167.5 (C-12), 123.8 (C-13),
25.4 (C-14), 191. 1 (C-15), 52. 1 (12-OCH,). DL %k
it 55 SCHR AR G AR — ), a2k 15-
- - fg-4,11(13)- —Hi-12-F iR

k&3 TEwmRy, »FkCH,0,,
ESI-MS m/z: 237.2 [M+H] . 'H-NMR (600 MHz,
CDCl,) &: 5.31 (1H, t, J=1. 8 Hz, H-3), 2. 00 (1H, m,
H-5), 2. 05 (1H, m, H-7), 3. 90 (1H, m, H-8), 4. 10 (2H,
m, H-12), 5. 22 (1H, s, H-13), 5. 08 (1H, s, H-13), 1. 59
(3H, s, CH,-14), 0.85 (3H, s, CH,-15); “C-NMR
(150 MHz, CDCL,) &: 37.8 (C-1), 22.9 (C-2), 121.5
(C-3), 134.1 (C-4), 46. 6 (C-5), 30. 1 (C-6), 51.6 (C-

+ 1928 -

7), 70. 7 (C-8), 48. 5 (C-9), 34. 1 (C-10), 151. 1 (C-11),
112.9 (C-12), 66. 1 (C-13), 21. 5 (C-14), 16.9 (C-15),
DL BB 5 SO B AR — 3, B E G 3
A petafolia A,

k&4 LEMWRY, 5 FXHhCH,0,,
ESI-MS m/z: 235.2 [M+H] . 'H-NMR (600 MHz,
CDCL,) &: 1.39 (1H, m, H-1a), 1. 60 (1H, m, H-1B),
1.65 (2H, m, H-2), 2. 35 (1H, m, H-3a), 2. 15 (1H, m,
H-38), 1.50 (1H, m, H-6a), 3.43 (1H, dd, J=10. 8,
1.8 Hz, H-68), 2.18 (1H, m, H-7), 1. 70 (1H, m, H-
8a), 1. 15 (1H, m, H-88), 2. 08 (2H, m, H-9), 5. 12 (1H,
s, H-12a), 5. 00 (1H, s, H-12B), 4. 17 (2H, br s, H-13),
1.21 (3H, s, CH,-14), 10. 17 (1H, s, H-15); "C-NMR
(150 MHz, CDCL,) 8: 41.7 (C-1), 17.9 (C-2), 24. 0 (C-
3), 133.0 (C-4), 164. 1 (C-5), 29. 8 (C-6), 43.3 (C-7),
27.8 (C-8), 39.5 (C-9), 36.9 (C-10), 152.6 (C-11),
65.4 (C-12), 109.2 (C-13), 25.3 (C-14), 191.0 (C-
15)c DA B8 55 SOk 38 AR — 300, s ik
EW) 4 R 12-F2FE-4(5),11(13)-F i —Jas-15-1%

k&S LEmky, 51Xk CH,0,,
ESI-MS m/z: 233.2 [M+H]* . 'H-NMR (600 MHz,
CDCL,) 8: 9.54 (1H, s, 12-CHO), 6. 33 (1H, s, H-13),
6.06 (1H, s, H-13), 1. 21 (3H, s, H-14), 10. 14 (1H, s,
15-CHO); "C-NMR (150 MHz, CDCL,) &: 39.5 (C-1),
17.9 (C-2), 23.9 (C-3), 133.3 (C-4), 163.1 (C-5),
29.1 (C-6), 38.5 (C-7), 26.9 (C-8), 41.4 (C-9), 36.6
(C-10), 153.6 (C-11), 194.5 (C-12), 133.8 (C-13),
25.3 (C-14), 191. 1 (C-15). DL F ¥ 5 SCHk i 8 5
AR—F, W EAAY S A 12,15- -4,
11-— M.

fk&we: Lk, 5 FXkCH,O,,
ESI-MS m/z: 251.2 [M+H] . 'H-NMR (600 MHz,
CDCL,) &: 1.42 (1H, m, H-1a), 1. 60 (1H, m, H-1B),
1.65 (2H, m, H-2), 2. 34 (1H, m, H-3a), 2. 05 (1H, m,
H-38), 1.49 (1H, m, H-6a), 3.37 (1H, dd, J=14. 4,
3.6 Hz, H-68), 2. 15 (1H, t, J=3. 0 Hz, H-7), 4. 02 (1H,
td, J=10. 8, 3.0 Hz, H-8), 2. 02 (1H, dd, J=10.2, 4.2
Hz, H-9), 1. 42 (1H, d, J=10. 2 Hz, H-98), 5.29 (1H,
s, H-12a), 5. 15(1H, s, H-128), 4. 15 (1H, br s, H-13a),
4.20 (1H, br s, H-138), 1.25 (3H, s, CH,-14), 10. 14
(1H, s, H-15); "C-NMR (150 MHz, CDCL,) : 39.2 (C-
1), 17.6 (C-2), 23. 8 (C-3), 133.5 (C-4), 161.3 (C-5),
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29.1 (C-6), 51.6 (C-7), 69.5 (C-8), 49. 1 (C-9), 38. 1
(C-10), 149. 3 (C-11), 65. 9 (C-12), 114.5 (C-13), 26. 2
(C-14), 191. 3 (C-15) LA L% di 5 Sk 4 i 3 A —
e, MO ER A Y 64 (7S,8R,108)-(+)-8,12- %
HET-4,11- - 14-F%

E&w 7. ey, 5+ CH,0,,
ESI-MS m/z: 275.2 [M+Na] . 'H-NMR (600 MHz,
CDCl,) &: 2.81 (1H, dd, J=13.2, 4.2 Hz, H-4), 1.25
(3H, s, H-12), 1. 48 (3H, s, H-13), 1. 02 (3H, s, H-15);
BC-NMR (150 MHz, CDCL,) &: 37. 0 (C-1), 20. 4 (C-2),
28.3 (C-3), 47. 8 (C-4), 86.5 (C-5), 36.5 (C-6), 43.8
(C-7), 24.4 (C-8), 35.6 (C-9), 38.2 (C-10), 84. 8 (C-
11), 23. 4 (C-12), 30. 8 (C-13), 175. 3 (C-14), 23. 5 (C-
15)o DA 0ds 5 Somk s S AR — 50", B e s
W1 RHARER .

k&8 Taimmky, 5 FxXkCH,0,,
ESI-MS m/z: 235.2 [M+H] . 'H-NMR (600 MHz,
CDCl,) &: 4. 44 (1H, t, J=3.0 Hz, H-1), 1. 60 (1H, m,
H-4), 3. 02 (1H, dd, J=5. 4, 10. 2 Hz, H-7), 5. 88 (1H,
s, H-9), 1.79 (3H, s, H-12), 4. 94 (1H, m, H-13), 4. 81
(1H, m, H-13), 1. 30 (3H, s, CH,-14), 0. 97 (3H, d, J=
6.6 Hz, CH,-15); "C-NMR (150 MHz, CDCL,) &: 74. 8
(C-1), 32.5 (C-2), 25.5 (C-3), 40. 7 (C-4), 38. 6 (C-5),
42.6 (C-6), 51.0 (C-7), 200.8 (C-8), 125.0 (C-9),
168.1 (C-10), 143.9 (C-11), 21.4 (C-12), 113.8 (C-
13), 21. 3 (C-14), 16. 0 (C-15). LA L %¥s 5 SChik i i
FEA—F®, BEEAGY 8K la-F2 £ -TBH-TiE
WA -9,11-—45-8-Tifl .,

fk&w: Tamky, 57Xk CH,0,,
ESI-MS m/z: 235.2 [M+H] . 'H-NMR (600 MHz,
CDCl,) &: 1. 85 (1H, m, H-4), 2. 00 (1H, m, H-7), 5. 74
(1H, s, H-9), 1.28 (3H, s, CH,-12), 2.70 (1H, d, J=
1.2 Hz, H-13), 2.82 (1H, d, J=3. 6 Hz, H-13), 1. 10
(3H, s, CH,-14), 0. 95 (3H, d, J=4. 8 Hz, CH,-15); "C-
NMR (150 MHz, CDCL,) &: 33.3 (C-1), 29.9 (C-2),
30. 4 (C-3), 38.0 (C-4), 40. 4 (C-5), 34.2 (C-6), 49.7
(C-7), 197.0 (C-8), 122.5 (C-9), 173.6 (C-10), 56.4
(C-11), 17.5 (C-12), 56.2 (C-13), 21.3 (C-14), 16.4
(C-15). DA B 5 SRR 1B A —30™, s a ik
E119 H Ta-H-9(10)-H5-11,12-F 48 -8-F A e A%

k&m0 LEMkY, 4+ 0 CH,0,,
ESI-MSm/z:235. 2[M+H]", 'H-NMR (600 MHz, CDC,)

8:3.67 (1H, m, H-2), 1. 85 (1H, m, H-4), 3. 01 (1H, m,
H-7), 5.83 (1H, s, H-9), 1.77 (3H, s, CH,-12), 4.73
(1H, t, J=1. 8 Hz, H-13), 4. 95 (1H, t, J=1. 8 Hz, H-13),
1.00 (3H, s, CH,-14), 0. 97 (3H, d, J=7. 2 Hz, CH,-15);
BC-NMR (150 MHz, CDCL,) &: 42. 4 (C-1), 71. 8 (C-2),
37.1 (C-3), 35.9 (C-4), 39. 4 (C-5), 39. 6 (C-6), 50.7
(C-7), 199. 6 (C-8), 125.1 (C-9), 166. 5 (C-10), 143.7
(C-11), 20.9 (C-12), 114.1 (C-13), 20. 1 (C-14), 15.9
(C-15). LA AR 5 SOk s A — 3=, # e
1644710 A petafolia B,

k& . TRy, 5+ C.H,0,,
ESI-MSm/z:237. 2[M+H]", 'H-NMR (600 MHz, CDCl,)
8:5.76 (1H, s, H-1), 2.20~2.30 (2H, m, H-3), 1. 98
(1H, m, H-4), 2. 03 (1H, m, H-6a), 0.99 (1H, m, H-
68), 1.72 (1H, m, H-7), 1. 18 (2H, m, H-8), 2. 47 (2H,
m, H-9), 1. 19 (3H, s, CH,-12), 1. 21 (3H, s, CH,-13),
1. 08 (3H, s, CH,-14), 0. 97 (3H, d, J=6. 6 Hz, CH,-15);
PC-NMR (150 MHz, CDCL,) §: 124. 7 (C-1), 200. 1 (C-
2), 42.3 (C-3), 40.8 (C-4), 39.4 (C-5), 39.8 (C-6),
44.1 (C-7), 27.9 (C-8), 33.2 (C-9), 171.1 (C-10),
72.7 (C-11), 27.1 (C-12), 27.6 (C-13), 17.2 (C-14),
15.2 (C-15). VA L8548 5 SCilik i 8 Je AR — 50, i
YA 11 11-583E- FUAS-1(10)-Js-2- M

k&2 TEwiky, 5+ hC.HO,,
ESI-MS m/z: 239.2 [M+H] ", 'H-NMR (600 MHz,
CDCL,) &: 5. 63 (1H, t, J=3. 0 Hz, H-7), 4. 12 (2H, s, H-
14), 2.08 ( 1H, m, H-8a), 2.05 (1H, m, H-3), 1.95
(1H, m, H-8b), 1. 75 (1H, m, H-4a), 1.72 (1H, m, H-
la), 1.70 (1H, m, H-9a), 1. 68 (1H, m, H-4b), 1.67
(1H, m, H-2a), 1.61 (1H, m, H-10), 1. 43 (1H, m, H-
9b), 1.42 (1H, m, H-1b), 1.38 (1H, m, H-2b), 1.20
(6H, s, CH,-12/13), 0.90 (3H, d, J=6. 6 Hz, CH,-15);
BC-NMR (150 MHz, CDCL,) 6: 35. 9 (C-1), 27. 6 (C-2),
53.1 (C-3), 39.6 (C-4), 47.6 (C-5), 144.2 (C-6),
122.7 (C-7), 22.4 (C-8), 27.1 (C-9), 39.3 (C-10),
72.1 (C-11), 28.4 (C-12), 28.4 (C-13), 64.9 (C-14),
15.5 (C-15). LA b 204 5 SClk i A — 50, ik
YEARA Y12 R,

fE&W13: RE kAR, o7k C.HLO,,
ESI-MS m/z: 251.1 [M+H] . 'H-NMR (600 MHz,
CDCL,) 6: 8. 18 (1H, m, H-5), 7. 34 (8H, m, H-6~8, 2"~
6'), 6.16 (1H, s, H-3), 3.00 (4H, m, H-11/12); “C-

+ 1929 -
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NMR (150 MHz, CDCL,) 8: 168.7 (C-2), 110. 5 (C-3),
178.6 (C-4), 125.2 (C-5), 125.9 (C-6), 133.8 (C-7),
118. 1 (C-8), 123.9 (C-9), 156.7 (C-10), 36. 4 (C-11),
33.2(C-12),139.9 (C-1"), 128.9 (C-2'/6"), 128. 5 (C-
3'/5"), 126. 8 (C-4"). LA b BdiE 15 SCHk 428 JE A —
O, S B A Y 13 R 2-(2- 4 23

k&4 Aemk, »1=X8CH,O,, ESI-
MS m/z: 297. 1 [M+H] . 'H-NMR (600 MHz, CDCl,)
8: 6. 14 (1H, s, H-3), 8. 17 (1H, dd, J=1. 8, 7. 8 Hz, H-
5), 7.38 (1H, t, J=6. 6 Hz, H-6), 7. 65 (1H, m, H-7),
7.44 (1H, d, J=8.4 Hz, H-8), 2.89 (2H, m, H-11),
2.95 (2H, m, H-12), 6. 65 (1H, dd, J=1. 8, 7. 8 Hz, H-
2"), 6.75 (1H, d, J=7.8 Hz, H-3"), 6.79 (1H, d, J=
1.8 Hz, H-6"), 3.85 (3H, s, 4’-OCH,); “C-NMR
(150 MHz, CDCI,) 8: 168. 8 (C-2), 110. 4 (C-3), 178. 6
(C-4), 125.8 (C-5), 125.2 (C-6), 133.8 (C-7), 118. 1
(C-8), 156. 6 (C-9), 123.8 (C-10), 36.5 (C-11), 32.5
(C-12), 133.1 (C-1"), 119.8 (C-2"), 110.9 (C-3"),
145.5 (C-4"), 145.9 (C-5"), 114.7 (C-6"), 56.1 (4
-OCH,). Vh b %¥s 5 SCak il A — 350, Mo e
A 14 8 TR A

ka5 REARAK, o1k CH,O,,
ESI-MS m/z: 281.1 [M+H] . 'H-NMR (600 MHz,
CDCL,) 8: 6. 13 (1H, s, H-3), 8. 17 (1H, d, J=6. 6 Hz, H-
5), 7.63 (1H, t, J=8.4 Hz, H-6), 7.35 (IH, t, J=
15.0 Hz, H-7), 7.43 (1H, d, J=8.4 Hz, H-8), 3.00
(2H, t, J=6. 0 Hz, H-11), 2. 91 (2H, t, J=6. 0 Hz, H-12),
6.82 (2H, d, J=7.8 Hz, H-2"/6"), 7.11 (2H, d, J=
7.8 Hz, H-3'/5"), 3.80 (3H, s, 4'-OCH,); "C-NMR
(150 MHz, CDCI,) 8: 168. 6 (C-2), 110. 2 (C-3), 178. 3
(C-4), 125.0 (C-5), 125.6 (C-6), 133.6 (C-7), 117.9
(C-8), 123.7 (C-9), 156. 4 (C-10), 36.4 (C-11), 32.1
(C-12), 131.7 (C-1"), 129.3 (C-2'/6"), 114.0 (C-3/
5'),158.2(C-4"),55.2 (4'-OCH,). DA I %4 5 3Ciik
I FAR -, B A 15 47 - E S -2-
Q- AL FL) O

fk&wie: wE KK, 4+ hCH,0,,
ESI-MS m/z: 311.1 [M+H] . 'H-NMR (600 MHz,
CDCL,) &: 6. 13 (1H, s, H-3), 7. 54 (1H, s, H-5), 7. 25
(1H, dd, J=3.6, 9. 0 Hz, H-7), 7. 37 (1H, d, J=9. 0 Hz,
H-8), 2.89 (2H, m, H-11), 3.00 (2H, m, H-12), 7. 11
(2H, d, J=8. 4 Hz, H-2'/6"), 6. 82 (2H, d, J=8. 4 Hz, H-

+ 1930 -

3'/5"), 3.80 (3H, s, 4’-OCH,), 3. 89 (3H, s, 6-OCH,);
BC-NMR (150 MHz, CDCI,) 8: 168. 6 (C-2), 109. 7 (C-
3), 178.5 (C-4), 104.9 (C-5), 151.5 (C-6), 123.8 (C-
7), 119.5 (C-8), 157.0 (C-9), 124.5 (C-10), 36. 6 (C-
11), 32.4 (C-12), 132.0 (C-1"), 129.5 (C-2'/6"),
114.2 (C-3'/5"), 158.4 (C-4"), 55.5 (4'-OCH,), 56. 2
(6-OCH,). VA I ds 5 SClk 38 S AR — 80, sk
EALG Y16 7 6- S HE2-[2-(4'-H I TKE 2 )
il

&7 AtmE, 5k CH,0,, ESI-
MS m/z: 183.1 [M+H] . 'H-NMR (600 MHz, CDCI,)
8:9.82 (1H, s, -CHO), 7. 16 (2H, s, H-2/6), 3. 98 (6H,
s, 3/5-OCH,); "C-NMR (150 MHz, CDCL,) &: 191. 1
(-CHO), 128.3 (C-1), 106.9 (C-2/6), 147.5 (C-3/5),
142.3 (C-4), 56. 7 (3/5-OCH,). LA %5 ik i
FEAR (O B AT N T

4 MERIPEETRIE

K RSN LD 2 16 & 9% CORT 53 A9 PC12 4
JLA5 00 A 4 4 R, PC 12 20 i 2 o B 92 1% 9%
7 96 FLAR Fh R R A A, 4 v B A 5%
104~ /mL, FALIA 100 pL, & T 37 °CH& 5% CO,
MIREFRFE PR SR 24 he WE S AU, BRG] BHEE
RGP PR | SEEG AL, &S AL A R SE 25 57
3200 pL, AHALfTALHL; FARIZH A CORT 200 pL
(2 B2 200 wmol-L ") Ab B 5 Mo Py 3 21 fin A
3.125 pge-mL MU PE E 100 WL (37 2 7 A= 1 1k Y
I 24 5 B e 3 K 30 pg-mL ', e 2GR 1/10
FIE) AbERZNAMD ; SCEZH LA CORT 100 pL (Zeu i
9200 wmol-L ') FHAHR 254 (F0 55 56 46 M4k 5 )
XFPCI2 40 Mo A7 1% R 52 m , k& W DL & Wk
50.000 0. 25.0000. 12.5000. 6.2500. 3.1250.
1.562 5 wg-mL '%524) . F£AHMMEE T 37 °CH 5%
CO, MR FE A b B 3% 24 h, A5 %8 W B & 24 B 5 3
100 wL, A A CCK-8 10 uL, B F 37 °CH 5% CO,
BB FR A E 1~2 h )T, B 96 FLAR B T B hr Y
450 nm P ANI E OEE (4), #IAKX (1) i
BRI, AR 1

A 3 = A g, (1)

AX»J,“.EﬁE _A§Hfﬂ
25 B, CORT 53 40 e i 405 5 1) 40 M A7 1%
HH48.78%, AT i E AR A AR BT
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F1 LAY CORTIFS PCI12 HETEE RN

(x+s, n=3)

25 SRR /ug mL ! U RIAT I R/ %
XF R 100.00+0
BT ZH 48.78+0.72"
Hu PGP 3.125 85.23+1.76"
e/ R el 25.00 82.60+2.85"

12.50 72.53+2.47"
6.25 57.45+1.05"
a2 25.00 91.36+3.87"
12.50 78.01+2.82"
6.25 64.74+1.12"
&34 25.00 72.92+1.88"
12.50 60.79+1.54™
6.25 59.96+0.94"
b 441 25.00 88.95+3.24™
12.50 77.52+2.12"
6.25 60.19+1.08"
s A 25.00 85.49+3.72"
12.50 74.63+2.04"
6.25 58.27+1.05"
A 641 25.00 70.71=1.96"
12.50 61.18+1.50"
6.25 50.64+0.84°
fea 741 25.00 68.81+0.88™
12.50 57.14+1.08”
6.25 52.01+0.75°
L& 841 25.00 60.65+1.11"
12.50 55.85+0.65"
6.25 50.35+0.93°
b5 94 25.00 63.28+1.05"
12.50 54.22+0.84°
6.25 51.69+1.05°
w104l 25.00 67.60+2.017
12.50 56.53+1.12"
6.25 52.45+1.10°
w14l 25.00 68.36+2.15"
12.50 58.01+1.24"
6.25 53.74+0.88°
[atx /B VX 25.00 67.25+1.43"
12.50 57.65+0.88"
6.25 51.36+0.95
e/ BVE: 25.00 69.35+1.72"
12.50 58.58+0.60"
6.25 53.45+1.12°

W XA IR, *P<0.01; SHERILH A, TP<0.05,
0.01, “"P<0.001.

“P<

W T AEATERB AR ET S, ARy
50.35%~91. 36%, F*BI{LAPXF CORT i F 11 PC12
AHA B AR, i G0 2 Fl 4 3G PR .

5 itig

AR FE KT A A o B T A U ) I A E
b2 Ay BEAT A B S A e gy, A8 17 e A
Y, Horp n2ARRkiE e S M 4~ iz 5.
INZEFY ST [ 43T, e TR R SE B B he A 2 T A
UUA I AR Y 05 B A il 1) R4, 2-2-
IR L)t R AZ B 47 -H AR E-2-(2- K £ 3k ) 8 i) 2
R R RN N B Y NG 4 N 3 s ol e
Rl e LA 2 5 3 5 7 C-12 1 5% C-15 13 A RS HE A7 AE
BB T e A 2 i i A AE oo, B- AN TR B B
T AT A DA I R U 5 K R AR AR A R T
IYRIRESE HLEE ™, R IR 2 PR U B & 2-2- K L
ByEmEAEY), Hh2-Q- K LK) Gl 2-[2-(4 -
AR IR O SE) (i (1) B e v s (AR i 28 A o
FEE2E 5, KRR R MAE L P Ak 2
BV AY | AR e A R ke B S I A A DO R
I B S5O s e il B R e b A | S BB R he A
FOTAFIRE R, A WA B B B A il 2R o o A
o8& T MUTE NI E R s, KT A
Y1, 2. 4815 HA KA CORT i F 11 PC12
AR TG, A A AR DO A — 2 I R R R
H"Ts%,

5% 3k
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