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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,10S5)-(+)-8,12-dihydroxy-selina-4,11-dien-14-al(6),
baimuxifuranic acid (7), la-hydroxy-7B8H-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), qinanone 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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2-[2-(4'-WAFFR IO/ (16) T & (17),
HA &P 1~7 ke Bl . (a9 8~11 5
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M IR A R ) 3 SB-Phenyl (4,35 4E (250 mmx
9.4 mm, 5 pm, LREMMAA); H AR
(100~200 H), #)Z2AiEHAER G, H. GF, 44T
L T A RA A

2 RESEsE

MR UL COL B I AAREY) 100. 0 g 2R R FE (1
TEOE, G- LR LR R G TR &
Sivefi (40:1.30:1, 20:1, 15:1, 10: 1, 8: 1,
6:1.3:1,1:1,0:1), f4Fr. A~Fr.J. Fr. A%
fEBAE SR, Daihik-Z R R (100: 1, 80: 1,
60: 1, 40: 1, 20: 1, 1:1) BEEEVEBLAS Fr. Al~
Fr. A6, HrhFr. A5 2Pl s A A5 5, LL65%
RS etk 597 (1.5 mg, £=21.3 min).
Fr. B& Pl s AR a3k sy s alifl, E-/K (55 = 45)
LEREVERL, S EMEE W1 (20.3 mg, £,=25.3 min)
FNRAY) Fr. B2; Fr. B2RLZJE-/K (60 : 40) MR
i, BaEkEaY2 (2.6 mg, £,=38.5min), Fr. C4&
K A WAR IS B, DL 60% FP 45 i v Ji 75 3R
B Fr. C-1, E— Ml 45% B 45 B vk i 45 31 1k

W9 (1.6 mg, t,=45.0min),

Fr. D #07 S ik AT (33, LU A k- £ 1R £ g
(100: 1, 50:1, 10:1, 8:1,4:1,2:1, 1:1,
0:1) BREEVEG, 15 Fr. D1~Fr. D8, Fr. D1 22k Hl4%
WAH IS5 B, DL 60% H 55 B Ve AR 26 A 13
(5.8 mg, £=55.9 min). Fr. D2 2% WA 43 ,
Ph60% H FE 5 FE e S 2 55 (22.9 mg, &=
45.3 min) M113 (449.0 mg, £,=55.0 min). Fr. D4
Zo PRI B, L 60% FP s 45 1 v i 15 3]
b&¥15 (95.7 mg, £,=57.3 min). Fr. D5 2=
FHIM OB, LL70% H S A 2R &
Fr. D5-1. 1b&¥15 (930. 6 mg, £,=27.3 min) Fifk
%16 (6.9 mg, t,=34.8 min), Fr. D5-1%55% Hl
P S FE Ve AS B4k A9 3 (17.8 mg, £,=48. 4 min)
M8 (3.3mg, £=32.1min). Fr. D7 £} % WA
s B, LLS5% HRE AR R VR AR B L A 12
(13.3mg, #=38.5min), Fr. EZFHI4 A% 7>
&, LL60% H R SEEVE RS2k 5 Y4 (1.9 mg,
t=11.5min) . Fr. F&E455,, 193] Fr. FAfIFr. FB,
Fr. FA 2820 il £ WA (3% 40 125, DL 60% HY 4 32 ok
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Wi, 8ikEa17 (1.5 mg, £=9.0 min) FREY
Fr. F-1. &A% Fr. F-1 42 45% W45 B v, 15 %)
& 11 (6.4 mg, £,=38.6min). Fr. FBZF %
WAL TS 202, DL 60% HH s 55 B B i 5 216 54 10
(2.9mg, t,=30.0min) A1l (3.9mg, £,=33.2min).
Fr. G & Pl 20 W AR (35 70 85, L 70% HY B 4% B ok
B, BE14 (8.06 mg, £,=17.3 min), Fr. 1%
e il g AR G 41 B, DL 60% RS BE VR, 5 5]
REW Fr. 1-1, E— ] 50% B e B2 v, 15
#MbAY6 (8.1 mg, £,=28.4min).

3 FHETE

fk&w: Tamiky, 51Xk CH,0, H
M5§ 55 B8 PR -l ik vk (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,) 6: 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 ¥4
55 SCHRR T FEAR— B, W e A1 12,15-—
Bl - - T M

a2 wEAmRY, 55128 CH,0;,
ESI-MS m/z: 263.2 [M+H]*. 'H-NMR (600 MHz,
CDCL,) 8: 6.25 (1H, s, H-13w), 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,), UL I %k
P 5 SCHR R B A — 3, HOE ER B Y 2 o 15-
il L - g4, 11(13)- - 12-H g

&3 Lk, 58 CH,O,,
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,) §8: 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-
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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 B 5 SRR AR — B, BB 3
A petafolia A,

& a: Lwmky, 518 CH,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,) 6: 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)o LA I B0d 55 SOk i E S AR — B0, B et
EW) 40 12-F3-4(5),11(13)-Hi M 71518 .

aEws: Tamky, 5+ hCH,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). L L %0d 5 SCik #2305
AR—F, WA YIS A 12,15- T FE- P-4,
11-20 .

fk&®e: ik, 47Xk CH,0,,
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«a), 1. 42 (1H, d, J=10. 2 Hz, H-98), 5.29 (1H,
s, H-12a), 5. 15(1H, s, H-12B), 4. 15 (1H, br s, H-130),
4.20 (1H, br s, H-13B), 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 - ¥¥ 5 SCilik e iE 2 AR —
He, MR ES Y 6 M (75,8R,108)-(+)-8,12- - §%
B T4, - - 14T

k&7 XemRky, 57k 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-), 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). DA Lt SCmk il A —50", B etb s
W7 AR

&8 Lk, 54+ hCH,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 b %¥i 5 SCik i
BEAR -5, MEEHEY 8N la-F2 5 -TBH- T
AR -9,11- 4581

tka&we: Tamky, 51Xk C.H,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) LA - B¥i 5 SOk a8 Fe A — 50, e ik
A9 K Ta-H-9(10)-45-11,12-FF 48 -8- AT A % .

k&m0 Tewky, o7 hC.H,0,,
ESI-MSm/z:235. 2[M+H]", 'H-NMR (600 MHz, CDCl,)

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)c LA L %5¥s 5 SCk il A — 50, B e
&) 10 4 petafolia B,

& ey, 51Xk CH,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-
6B), 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);
BC-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 b &4 5 SOk e 18 A — 3™, ik
YEALA Y 11K 1125 - FUAR-1(10)-H5-2-1 .

tk&Ew12: TRy, o+ CH,0,,
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,) &: 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). VA I Hidis 5 SOk i 18 A — 209, ik
YA A W12 M IR,

a3 RE AR, o1 HC.H,O,,
ESI-MS m/z: 251.1 [M+H]*. 'H-NMR (600 MHz,
CDCl,) &: 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 -



202349 H 254 FEoW

FEICH25  Mod Chin Med

Sep. 2023  Vol.25 No.9

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-
37/5"), 126. 8 (C-4"). LA I B0HE 5 SCHk 7 38 A —
O B A Y 13 Ty 2-(2- 4 2 K R

t&wi4: feekk, »¥=5CH,0,, 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,). VA F%ds 5 Sk il A — 3", s e
A 14 R T DA A

fk&wis:. wEamR, 5+ hCHO,,
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, CDCl,) &: 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,), VA I %¥s 5 30k
B HEA O, R ER S Y15 R 47 - AR AR -2-
QQ-ZK L F) il

k&6 wEEHmAR, 5+ hCH,O,,
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, CDCL,) 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,). DL I #4155 Sk iz 38 Je A — 0™, B
FEALA Y 16 1 6-H F I -2-[2-(4"-H A TR 2 3)
il

a1 Aekk, 4+ CH,O0,, ESI-
MS m/z: 183. 1 [M+H] . 'H-NMR (600 MHz, CDCL,)
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 b %l 5 ik s
FEAR 3, USSR T R T

4 RERPIEERIE

K FAAR AN % LA P % CORT i S PC12 41
JiEL 45475 AR AR 4 1 FE . PC12 40 5 B 325 5 5%
TE 96 FLAR P42 ot Bl A= A I AL, 4 B v oA 5
10*4/mL, LA 100 pL, & T 37 °CH 5% CO,
I FRA R R FR 24 he B S AL, BRI FHHE
XTREHPE A . SEHR . S HATR AR &R S
200 pL, AHATATALEL; BEAIL ] CORT 200 pL
(ZU R 200 wmol-L-") AbHEE; #b PH P 4 n A
3.125 pg-mL "HUPEEE 100 WL (b PG PE S AR TR
I 24 05 B e B 30 g -mL ', BRZG 2550 iR I 1/10
R ) ACFRANM; SCER41 LA CORT 100 wL (Zeuk i
200 wmol-L™") FIAHN 254 (Fl 52 55 46 Ak &4
XF PCI12 20 My A7 1% 2 mi , fb &9 DL & ik
50.000 0. 25.000 0, 12.5000. 6.2500, 3.1250,
1.562 5 pg-mL '4524) . A AMME T 37 °CH 5%
CO, By HE FRAA Th 55 3% 24 h, A 3 WML 5 24 3 97 0k
100 pL, A A CCK-8 10 uwL, & T 37 °C& 5% CO,
R FRA T 12 h)5, 96 FLiRk B T B bn X
450 nm PR AL EWOCE (4), #HRAKX (1) 1
FANMAETE R, AR IR 1,

\ Ai 4 _Aﬁ'i
2 LA 1 23 = SR 100% (1)
Assmen Az

SR, CORT 3 4 Ml 6 05 i B 200 L A7 05
N 48.78%, T IR E A RS WA ) o
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*F1 LAY CORTIFZPCI2AMTEERNEM

(x+s, n=3)
4151 JF R /g - mL Y PRAFE /%
X HRZH 100.00+0
AL 48.78+0.72*
PGP 3.125 85.23+1.76™
EY 140 25.00 82.60+2.85™
12.50 72.53+2.47"
6.25 57.45+1.05"
a2 4 25.00 91.36+3.87"""
12.50 78.01+2.82"
6.25 64.74+1.12"
EY 34 25.00 72.92+1.88”
12.50 60.79+1.54"
6.25 59.96£0.94™
e 44 25.00 88.95+3.24""
12.50 77.5242.12"
6.25 60.19+1.08™
aYsH 25.00 85.49+3.72"
12.50 74.63+2.04"
6.25 58.27+1.05™
5H 641 25.00 70.71+1.96”
12.50 61.18+1.50™
6.25 50.64+0.84"
oG 74 25.00 68.81+0.88™
12.50 57.14+1.08"
6.25 52.010.75"
LAY 84 25.00 60.65+1.11"
12.50 55.85+0.65"
6.25 50.35+0.93"
[t/ L 25.00 63.28+1.05"
12.50 54.22+0.84°
6.25 51.69+1.05
ka0 25.00 67.602.01"
12.50 56.53<1.127
6.25 52.45£1.10°
[l BV e 25.00 68.36+2.15"
12.50 58.01=1.24™
6.25 53.74+0.88"
fEw124 25.00 67.25+1.43”
12.50 57.65+0.88™
6.25 51.36+0.95"
w174 25.00 69.35+1.72"
12.50 58.58+0.60"
6.25 53.45+1.12°

W HXFREALELEE, ¥P<0.01; SRR LA, “P<0.05,
0.01, “"P<0.001,

**P<

W T MM R AR RET S, FIERN
50. 35%~91. 36%, FIILA PN} CORT i F 1) PC12
YfA P AR IPER, b A 2 F 4T TR

5 itig

A5 X A A o B A A U ) e A
o2 i o AT oy B 5 el A it o, A9 8] 17 MG
Yy, Ho 252 S 44 B G
NZEFG A A3 AT, Rl dod R R SE L 5 O o A 2 Ay A
TUA I 42 S v 0 B A 2 il 1 E 22y, 2-(2-
LI ORI S 47 -H A B -2-(2-7K 2.3 (A i
AT RS Y R Lo . A H R S 5T,
Fie Je A5 AT 3 3 AE C-12 (8%, C-15 10 A B L AFAE
L BE TS e U A i 3k AT o8-S TR R B
T A e A I SR Y 5 K R AR R T AR
YIRS LU DT, R B2 PR B A 2-(2- K L
@G, Hrh2-Q- R L5 @S 2-[2-(4' -
FHAR LR B0 (i 1 5 B v 5 (ELHLAR 2 2R ni 4y
FEAEZE S, IKIER IR HE I A e 5 28 o A7
BEORRE R | AR e T R ki o U A, I AT A DT A
[T/ Ak R O e B AP ok 170 Sl BN - LR A €|
RUTAARIEARL R IR RS B 2 o . A
MRFEE T TMUERE s, K TG
Y1, 2, 4 F15 A B CORT i 5/ PC12
MG PR, A AR B — 2 1 & R 4
&%,

52 Uk
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