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Chemical constituents of Salvia plebeia distributing in Guizhou and their
aeuroprotective activity
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ABSTRACT: AIM To study the chemical constituents of Salvia plebeia R. Br. distributing in Guizhou and their
neuroprotective activity. METHODS  Separation and purification were performed using silica gel column, TLC,
YMC reverse phase column, semi-preparative HPLC and Sephadex LH-20, then the structures of obtained
compounds were identified by physicochemical properties and spectral data. The neuroprotective activity of
compounds on PC12 cells was detected by MTT method. RESULTS Fourteen compounds were isolated and
identified as homoplantaginin (1), tectochrysin (2), 6-methoxy-naringenin (3), filifolin (4), hispidulin (5),
ethyl-rosmarinate (6 ), ( +) -hydroxypinoresinol (7), thymol (8), 2a, 6a-dihydroxybornane (9), p-
hydroxyacetophenone ( 10 ), 3B-hydroxy-5a, 6a-epoxy-7-megastimen-9-one ( 11 ), nemoralisin A (12),
nemoralisin H (13) , nemoralisin C (14). Neuroprotective rates of compounds 2, 6 and 11 on PC12 cells were
53.76% £2.03% , 88.88% +£1.99% and 59.92% +5. 75% , respectively. CONCLUSION Compounds 2, 6-14
are isolated from S. plebeia for the first time. Compounds 2, 6 and 11 have neuroprotective activity.
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ZH M B Salvia plebeia R. Br. SCHEFR A i
RS AR R R B AR P G R ) A
ZAHYIRE 5 8 HAE 15~90 em Z[A], 25305 D%
W, BHOKAERET; M2 0L su E R R
¥, NGRS R, e, ey
WA s, EERRA O EEEE, A EEE
hrE4~5 H, BA—2MayESHRE" . 7
KRR, ERESN, (LR, )7, &
B WS A A, EEARKE LY,
5, ML R T, FEERBGER,
It HAHAE R AR, AT TIRYT — 2L 5808 5 R
FEC, HIGR L B TR Rk AR ZRE
% BRSNS FACE PR WS (s s
). EER (TR R, KBERLHHER) .
RTN R R AEA 2 AT B 2 B 5 & R,
RO B RO LA PO . U, Bt
W PUEL SRR SN X A R 2 5
VR A TR M AR RS LR AE AR A T e
ZMRESHT (EREZE, BEMETER)
JATE, B RUE B A= X A 2ERRAE . SCRRE B
ZERWR, oM X 75 A B RGO C A A,
B HETE X% X s R A E o RS I
PR R A37 1E K A AR 16 AR OGS A, TR
ARSI 7 A R () 1 Y Bk, TN R O B R A T
RGO E, P LR im e, I3
R R ) — 2 T SR R 2 A A
1 &

Agilent 1100 =20 AH (435 1X . ZORBAXSB-C,q
I EIERE (250 mmx9.4 mm, 5 pm) (£
Agilent 24 ) ; DLSB-5L/25 fRiR & HIEHRH (A
M T AR AR TAE/A ) 3 Avance NEO 600
MHz H SR (EEAE AR ; AR
eSS (WIEE L 2 A RS AE A F] )5 SB-
2100 BE % 78 B AL (LW & WAL A BRA F))
Sephadex LH-20 i SRMHEEME  (Fi M2 A 35 PO AR W)
HEARAH]) ; BETAES . FCRBIEEY . CO, 553
Fi. DMEM @=ifliii g b (LB R RBHE &
Al); EEBEEAE (dbaton s L aagE R A R A
A]) 5 PS30US40/75 Behie (5 JH i B ol AR A 3
BT o AR LT (Rf) BEZbEA R
AT BEFIH 5% H,80,/ LW, PBS
W (R IR R AR AR AT B
(R REERARAR); HEE, OIF (A
g, JentA REFHEAIRAF) ; g4 R ¢ KA

Rrai ) (IS RHEB R AR AT |

AR 2023 4F 10 A SRAE T 5008 2 vy
75 XA EAE T, B BN A TR RS o 5K e
WF5E 51 %0 0 T8 B LR 0 J A W) 7 B B Salvia
plebeia R. Br., FEUFbRA (45 20230101) fRAFT
B TR = 5T o0, PC12 4 F 5 4 K
SRR o B R 9T 5 B
2 REEHNE

R TR AT 69,5 kg, BR%, JIA 100 L
95% LT, [PImPEH 2 Ik, &Rk 2 h, EE LR
AR 2 Ik, Bl X PR BURIE Tk AR b B, il AR
B KITRREE TAHEREE S, A 20 LK
IR, P 35 LAy 9 il 28 B, F 2R B
WA, W EERAE S 2] 2. 25 kg A MR
BE L, RMMR %, L35 L ZROERSY 6 KA
I, 195 3.40 kg A MBS OIRE o A Bk A A
LR LR 8 5 RE AR 4 15, HT A LA A i k-2
FRZME (100:1,.50:1,20:1,10:1,5:1,
1:1) BREEVENG, #5519 44 (PFr. A~PFr.1),
Jr L Al BE-H B (100 = 1~1 2 1) BREETEME,
53 8 414> (EFr. A~EFr. H)

PFr.C (258 g) it MCI S AHKE #1740 59,
DIH EEL7K (60 : 40 ~ 100 : 0) A6 EE VLM, 15 3
PFr. C1~PFr. C9, 414} PFr. C5 it Sephadex LH-
20 5385, DAZSMLe-HmE (1: 1) e, 15304k
Y8 (10 mg), PFr. E 45 aifk, B34S
Y2 (20 mg),

TR WA A OB AT Hh 45 i, Zead 2Pl 4%
HPLC (A0 3% & 210, 254 nm, i 3h A EE-K
55:45) #ifk, /{AAEGH 1 (¢, =7 min, 23
mg) ., EFr.C (89 g) £ ODS H:/4r8, IH BE-/K
(50 : 50~ 100 : 0) #fBEVEML, 15 %] EFr. C1 ~
EFr. C9, EFr. C3 £ Sephadex LH-20 ( izl &
HGe-HEE 1« 1) 2lifk, 5% EFr. C3-1~EFr. C3-4,
EFr. C3-3 42l % HPLC (#9230, 254,
280 nm, A HEE-IK 55 ¢ 45) 4ifk, 5EMLE
Y12 (t, =10 min, 4.1 mg) ., 13 (t, =28 min,
1.4 mg) . 14 (¢,=30 min, 2.0 mg); EFr. C3-4 &
il £ HPLC (A4 230, 254, 280, 330 nm,
sl A BE-K 31 0 69) 4lifk, HE{LEY 10
(t;=18 min, 3.8 mg), EFr.D (39.6 g) £ C, X
MRS, LIREE-K (40 : 60~100 : 0) ARJEBE
Wi, 75 3] EFr. D1 ~ Fr. D11, 414y EFr. D2 (457
mg) LA 300~400 HAEERST BT, VhArimE-2 R B
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(4:1~0:1) BREEVEM, 53] EFr. D2-1~EFr. D2-9,
Hrp EFr. D2-8 £ 2F il 45 HPLC (4 il 3% K 210,
254 nm, VRENAHHIEE-K 32 0 68) 3ES, EFEMLE
Y11 (t,=10 min, 3.7 mg); EFr. D5 845540
fb, HEMEAE® 3 (19 mg), EFt. E (49 g) &%
FFESY B, 153 EFr. E1 ~ EFr. E11, EFr. E11 153
WA RALA Y 5(30 mg), EFr. E4 28R 2
By, IS Hbe-TiE(80: 1, 50: 1, 30:1,20:1)
BB EE Ve, 45 %] EFr. E4-1 ~ EFr. E4-7, EFr. E4-4
gEmaifth, SR LA RS MRIEEW 9 (15
mg) ; EFr. E6 il i Sephadex LH-20 &t i #7355,
DI e-IEE (1:1) B, 753 EFr. E6-1~
EFr. £6-3, EFr. E6-3 2204l HPLC (A KA
230, 254, 280, 330 nm, i zh A H EE-7K 40 : 60)
alifp,, BEULEY T (1,=26 min, 9.5 mg), EFr. G
(200 g) 3t R AHAE 53 B, DLW EE-/K (60 @ 40 ~
100 : 0) BEEEPEME, 153 EFr. G1 ~EFr. G11, Hrp
EFr. G6 1 EFr. G10 & Sephadex LH-20 BEA: (i#i5h
A G-I 1 2 1) e, iR sl gy 4
(43 mg) . 6 (33 mg), ASLEH, il HPLC /&
RN 2 mL/min,
3 #HEE

&Y 1. B @K K, ESI-MS m/z: 463.0
[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 7.89
(2H, d, J=8.4 Hz, H-2', 6'), 6.97 (1H, s, H-
8), 6.91 (1H, d, J=8.4 Hz, H-3", 5'), 6.65
(1H, s, H-3), 5.13 (1H, d, J=7.5 Hz, H-1"),
3.95 (1H, dd, J=12.3, 2.1 Hz, H-6a"), 3.89
(3H, s, 6-OCH,), 3.72 (1H, dd, J=12.3, 6.0
Hz, H-6B"), 3.58 (1H, m, H-5"), 3.58 (1H, m,
H-2"),3.52 (1H, dd, J=11.4, 6.9 Hz, H-3"),
3.42 (1H, m, H-4) ;"C-NMR (150 MHz, CD,0D)
5: 184.3 (C-4), 167.0 (C-2), 163.5 (C-4'),
157.8 (C-7), 154.3 (C-9), 154.0 (C-5), 134.1
(C-6),129.6 (C-2',6'),122.7 (C-1), 117.2 (C-
3',5'), 107.5 (C-10), 103.5 (C-3'), 101.9 (C-
1), 95.7 (C-8), 78.5 (C-3"), 77.9 (C-5"), 74.7
(C-2"), 71.2 (C-4"), 62.5 (C-6"), 61.4 (6-
OCH,) ., DI %5 Scmk [12] ol EA—3,
W B 1A A WA homoplantaginin

a2, EEsIREIA, ESI-MS m/z; 291. 1
[M+Na]",'H-NMR (600 MHz, CDCl,) &: 3.88
(3H, s, CH,0), 6.37 (1H, d, J=2.1 Hz, H-6),
6.50 (1H, d, J=2.4 Hz, H-8), 6.66 (1H, s, H-
1182

3),7.44~8.19 (5H, m), 12.72 (1H, s, OH);
"C-NMR (150 MHz, CDCl,) §: 182.4 (C-4),
165.5 (C-7), 163.9 (C-2), 162.0 (C-5), 157.7
(C-9), 131.7 (C-4"), 131.2 (C-1"), 129.0 (C-3',
5y, 126.2 (C-2", 6'), 105.7 (C-3), 105.7 (C-
10), 98.1 (C-6), 92.5 (C-8), 55.7 (OCH;), VA
RS SCER [13] WEEA -2, BE iz
BV AMEHFER,

fb& Y 3. ¥ @Ik, ESI-MS m/z; 303.1
[M+H]",'"H-NMR (600 MHz, CD,0OD) &: 7.27
(2H, d, J=8.4 Hz, H-2', 6'), 6.79 (2H, d, J=
8.4 Hz, H-3', 5), 5.93 (1H, s, H-8), 5.27
(1H, dd, J=12.9, 1.5 Hz, H-2B), 3.75 (3H, s,
6-OCH,), 3.07 (1H, dd, J=17.1, 13.2 Hz, H-
3a), 2.66 (1H, dd, J=17.1, 3.0 Hz, H-3B) ;"C-
NMR (150 MHz, CD,0D) &: 198.5 (C-4), 160.7
(C-7), 160.2 (C-9), 159.0 (C-4"), 156.5 (C-5),
131.0 (C-6), 130.3 (C-1'), 129.0 (C-2", 6"),
116.2 (C-3", 5"), 103.4 (C-10), 96.1 (C-8),
80.5 (C-2), 60.9 (6-OCH,), 44.0 (C-3), LI %K
PESSCHR [12] B EEAR -2, MEEEzb ey
A 6-methoxy-naringenin ,

e 4. REEAKHK, ESI-MS m/z: 319.1
[M+H]*,'"H-NMR (600 MHz, CD,0D) §: 6.88
(1H, s, H-2"), 6.76 (2H, s, H-5', 6"), 5.94
(1H, s, H-8), 5.23 (1H, dd, J=12.9, 2.7 Hgz,
H-2B8), 3.76 (3H, s, 6-OCH,), 3.04 (1H, dd, J=
17.1, 12.9 Hz, H-3a), 2.68 (1H, dd, J=17.1,
2.7 Hz, H-38);"”C-NMR (150 MHz, CD,0D) §:
198.5 (C-4), 160.8 (C-7), 160.20 (C-9), 156.5
(C-5), 146.9 (C-4"), 146.4 (C-3"), 131.7 (C-
1), 130.4 (C-6), 119.2 (C-5"), 116.2 (C-6"),
114.7 (C-2"), 103.5 (C-10), 96.2 (C-8), 80.6
(C-2), 60.9 (6-0CH,), 44.1 (C-3), VI F¥das
SCHk [12] Rl FEA—E, BMEE e YN
filifolin .

k&M 5. ¥ @8 K, ESI-MS m/z; 301.0
[M+H]",'"H-NMR (600 MHz, DMSO) 6. 13.04
(1H, s, 5-OH), 7.89 (2H, d, J=8.4 Hz, H-2',
6'), 6.89 (2H, d, J=8.4 Hz, H-3", 5'), 6.74
(1H, s, H-8), 6.54 (1H, s, H-3), 3.71 (3H, s,
OCH,) ;"C-NMR (150 MHz, DMSO) &: 182.2 (C-
4), 163.8 (C-2), 161.2 (C-4'), 157.3 (C-7),
152.8 (C-5), 152.4 (C-9), 131.4 (C-6), 128.5
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(C-2", 6'), 121.2 (C-1"), 116.0 (C-3", 5"),
104.1 (C-10), 102.4 (C-3), 94.2 (C-8), 60.0
(OCH;) . DA L-Bds 50k [14] il A 3,
%8 26 A Y00 hispidulin,

&Y 6. B @AM AR, ESI-MS m/z: 411.1
[M+Na]* ,'"H-NMR (600 MHz, CD,0D) &; 7.52
(1H, d, J=15.9 Hz, H-7), 7.01 (1H, d, J=2.1
Hz, H-2), 6.91 (1H, d, J=8.1, 2.1 Hz, H-6),
6.75 (1H, d, J=8.1 Hz, H-5), 6.69 (1H, d, J=
2.1 Hz, H-2"), 6.67 (1H, d, J=8.1 Hz, H-5"),
6.54 (1H, dd, J=8.1, 2.1 Hz, H-6'), 6.23 (1H,
d, J=15.9 Hz, H-8), 5.12 (1H, dd, J=7.2, 5.7
Hz, H-8'), 4.09 (2H, ¢, J=6.9 Hz, H-10), 3.65
(IH, d, J=0.9 Hz, H-7'a), 2.99 (1H, dd, J=
14.0, 5.8 Hz, H-7'B), 1.15 (3H, t, J=14.1, 6.9
Hz, H-11) ;”C-NMR (150 MHz, CD,0D) &: 171.7
(C-9"), 168.3 (C-9), 149.6 (C-4), 147.8 (C-7),
146.6 (C-3), 146.0 (C-3"), 145.2 (C-4'), 128.6
(C-10), 127.5 (C-1), 123.2 (C-6), 121.8 (C-
6'), 117.5 (C-2'), 116.4 (C-5), 116.2 (C-5"),
115.1 (C-2), 114.0 (C-8), 74.7 (C-8'), 62.4
(C-10), 37.8 (C-7"), 14.3 (C-11), Ui IR S
SCHR [15] B EEAR — 3, S e AR S W o ik
LR MR

k&Y 7. HE KK, ESIMS m/z; 375.1
[M+H ]*,'"H-NMR (600 MHz, CDCl,) &: 6.94
(6H, m, H-2", 5", 6", 2", 5", 6"), 4.86 (1H, d,
J=4.8 Hz, H-6), 4.84 (1H, s, H-2), 4.53 (1H,
dd, J=9.0, 8.1 Hz, H-4), 3.84~4.53 (3H, m,
H-4, 8), 3.90~3.92 (6H, s, 2x0CH,), 3.12
(IH, m, H-5);" C-NMR (150 MHz, CDCl,) §:
147.2 (C-3"), 147.0 (C-3"), 146.3 (C-4"), 145.7
(C-4"), 132.7 (C-1"), 127.3 (C-1"), 120.0 (C-
6'), 119.9 (C-6"), 115.0 (C-5"), 114.6 (C-5"),
109.6 (C-2"), 109.3 (C-2"), 91.9 (C-1), 88.1
(C-2), 86.1 (C-6), 75.0 (C-8), 72.0 (C-4),
60.4 (C-5), 56.4 (OCH,), 56.2 (OCH,), D\ I
B S5CE [16] #HiEEA -3, SEEEzis
Y& (+) -hydroxypinoresinol,

&Y 8. PR ik, ESI-MS m/z: 151.1
[M+H]",'"H-NMR (600 MHz, CDCl,) &: 7.10
(1H, d, J=7.8 Hz, H-4), 6.75 (1H, d, J=7.8
Hz, H-5), 4.77 (1H, s, -OH), 6.59 (1H, s, H-
2), 3.18 (1H, m, H-8), 2.29 (3H, s, H-7),

1.26 (6H, d, J=6.9 Hz, H-9, 10) ;*C-NMR (150
MHz, CDCl,) 6: 152.6 (C-3), 136.7 (C-1),
131.4 (C-4), 126.3 (C-5), 121.7 (C-6), 116.1
(C-2),26.8 (C-8),22.8 (C-9, 10), 20.9 (C-7),
PhEERE S0k [17] i 5 —20, #E e iz
EY A A

&Y 9. HOEHIRGS W, ESI-MS m/z; 171.1
[M+H]*.,"H-NMR (600 MHz, CD,OD) & 4.27
(1H, dd, J=8.4, 4.2 Hz, H-2), 3.96 (1H, dd,
J=10.2,3.6 Hz, H-6), 2.21 (1H, m, H-5), 1.83
(1H, dd, J=12.6, 8.4 Hz, H-3), 1.77 (1H, dq,
J=12.6, 3.9 Hz, H-3), 1.67 (1H, t, J=4.5 Hz,
H-4), 1.02 (3H, s, H-9), 0.95 (3H, s, H-10),
0.87 (1H, d, J=3.9 Hz, H-5), 0.85 (3H, s, H-
8);”C-NMR (150 MHz, CD,0D) &8: 76.5 (C-6),
71.4 (C-2), 53.8 (C-1), 48.5 (C-7), 46.1 (C-
4), 41.5 (C-3), 38.2 (C-5), 21.8 (C-9), 20.2
(C-8), 9.7 (C-10), VA %5 3cmk [18] i
A -, MEEZLEYH 2a, 60-
dihydroxybornane

fE& W 10, B Ak, ESI-MS m/z: 137.1
[M+H ]*,'"H-NMR (600 MHz, CDCl,) &: 7.85
(2H, d, J=8.4 Hz, H-2, 6), 6.77 (2H, d, J=
8.4 Hz, H-3, 5), 2.50 (3H, s, -CH,) ;" C-NMR
(150 MHz, CDCl,) &; 199.5 (C-7), 166.4 (C-4),
132.3 (C-2, 6), 129.1 (C-1), 117.0 (C-3, 5),
26.3 (-CH,) . DA BB S3CHk [19] ol HA—
H, BUEEIZAE Y AR LT

LAY 11, RE AR, ESI-MS m/z; 247.0
[M+Na]*,'"H-NMR (600 MHz, CDCL,) &: 7.02
(1H, d, J=15.6 Hz, H-7), 6.29 (1H, d, J=15.6
Hz, H-8),3.91 (1H, m, H-3), 2.38 (1H, dd, J=
14.7, 5.1 Hz, H-4B), 2.28 (3H, s, H-10), 1.66
(1H, m, H-2a), 1.26 (1H, m, H-2B), 1.19
(3H, s, H-13), 0.97 (3H, s, H-12);"” C-NMR
(150 MHz, CDCl,) &; 197.3 (C-9), 142.3 (C-7),
132.5 (C-8), 69.4 (C-6), 67.2 (C-5), 63.9 (C-
3), 46.6 (C-2), 40.5 (C-4), 35.0 (C-1), 29.2
(C-12), 28.2 (C-10), 24.9 (C-11), 19.7 (C-
13), DA E%dE S5 3cHk [20] OB sA—F, #k
EZ A WA 3B-hydroxy-5a,
megastimen-9-one,

&Y 12, LI, ESI-MS m/z: 349.8
[M+H ]*,'"H-NMR (600 MHz, CDCl,) &: 5.83

1183
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(1H, s, H-2), 5.59 (1H, d, J=8.4 Hz, H-6),
5.34 (1H, s, H-13), 5.14 (1H, ddd, J=12.0,
8.4, 4.1 Hz, H-5), 4.04 (1H, q, H-8), 2.65
(1H, q, J=6.8 Hz, H-11), 2.40 (1H, dd, J=
17.8, 11.3 Hz, H-4a), 2.22 (1H, dd, J=17.9,
4.0 Hz, H-4B), 2.00 (3H, s, H-20), 1.76 (1H,
m, H-10a), 1.70 (3H, s, H-19), 1.56 (2H, m,
H-9a, 9B), 1.49 (1H, m, H-10B), 1.36 (6H, s,
H-16, 17), 1.23 (3H, d, J=6.9 Hz, H-18);"C-
NMR (150 MHz, CDCl,) &: 207.4 (C-14), 195.2
(C-12), 164.8 (C-1), 156.8 (C-3), 143.7 (C-
7), 122.8 (C-6), 116.6 (C-2), 100.0 (C-13),
88.3 (C-15), 76.0 (C-8), 73.5 (C-5), 35.2 (C-
11), 34.7 (C-4), 31.7 (C-10), 29.8 (C-9), 22.9
(C-20), 22.8 (C-16), 22.7 (C-17), 17.5 (C-
18), 12.3 (C-19), DA LHdE 5 3CHk [21] sk
A—F, B ZA A YA nemoralisin A

L& 13, Tk, ESI-MS m/z: 349.2
[M+H ]*,'"H-NMR (600 MHz, CDCL,) &: 5.83
(1H, s, H-2),5.44 (1H, s, H-13), 5.36 (1H, d,
J=8.4 Hz, H-6), 5.11 (1H, ddd, J=12.9, 8.5,
4.0 Hz, H-5), 3.75 (1H, m, H-10), 2.76 ( 1H,
m, H-11), 2.38 (1H, m, H-4a), 2.28 (1H, m,
H-8a), 2.21 (1H, dd, J=17.9, 4.1 Hz, H-4B),
2.11 (1H, m, H-88), 1.99 (3H, s, H-19), 1.73
(3H, s, H-19), 1.66 (2H, m, H-9«a, 9B), 1.39
(3H, s, H-17), 1.38 (3H, s, H-16), 1.27 (3H,
d, J=7.0 Hz, H-18) ;"C-NMR (150 MHz, CDCI,)
8:207.3 (C-14), 192.9 (C-12), 165.5 (C-1),
157.3 (C-3), 142.4 (C-7), 122.6 (C-6), 117.0
(C-2), 102.1 (C-13), 88.9 (C-15), 74.3 (C-5),
73.5 (C-10), 42.2 (C-11), 35.8 (C-8), 35.4 (C-
4),32.8 (C-9), 23.3 (C-20), 23.3 (C-16), 23.2
(C-17), 17.2 (C-19), 14.6 (C-18), UL F¥IR 5
SCik [22] fRGEREA -, WMEE RGN
nemoralisin H,

& 14, TR, ESI-MS m/z: 349.2
[M+H ]*,'"H-NMR (600 MHz, CDCl,) &: 5.82
(1H, s, H-2),5.57 (1H, s, H-13), 5.33 (1H, d,
J=8.4 Hz, H-6), 5.10 (1H, ddd, J=12.0, 8.5,
4.0 Hz, H-5), 2.38 (1H, dd, J=18.0, 11.4 Hz,
H-4a), 2.20 (1H, dd, J=18.0, 11.4 Hz, H-4B),
2.06 (2H, m, H-8«a, 88), 1.99 (3H, s, H-20),
1.78 (1H, wd, J=13.2, 4.5 Hz, H-10a), 1.68
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(3H, s, H-19), 1.65 (1H, d, J=4.5 Hz, H-
108), 1.54 (2H, m, H-9«, 9B), 1.48 (3H, s, H-
18), 1.39 (6H, s, H-16, 17) ;*C-NMR ( 150 MHz,
CDCl,) 8: 207.1 (C-14), 194.6 (C-12), 165.4
(C-1), 157.2 (C-3), 141.9 (C-7), 122.6 (C-6),
116.7 (C-2), 99.8 (C-13), 89.7 (C-15), 74.2
(C-5), 73.0 (C-11), 39.8 (C-10), 39.3 (C-8),
35.2 (C-4),26.9 (C-18), 23.2 (C-20), 23.0 (C-
16), 23.0 (C-17), 21.4 (C-9), 16.6 (C-19), Lk
FEES SRR [21] HGERA -, sz
AM1°H nemoralisin C,
4 MERRPEEFRR

AR IO A S A Ao 2 20 i 9 T BT R 9 e R
oL A4 AR 5 i 2 AR AT M0 1 L [R) 5 BRARRAIE
AR R EAR (H,0,) 55 PCI2 4iE ik
PR A 75 B R AR B A3 1 A 2 (R B 1
JHo dE3d SPSS 25 AT A b, BERAT S
BB, VL (xxs) Fon, Z4L0E) SR AR
BRI 250r, P<0.05 FREFHAGI¥E X,

HEFARIUE S 1~14 355, JilA DMSO 4351
BC B 20 mmol/L AYEEME , 4 PC12 AMI LU FEFL 1x
10° AR Y %5 B2 341 51 B2 A 1 96 LA, 4L 90
pL, 7£37°C, 5% CO, WMEIRE R4 Th I E 24 il
YU RE ALK 20 wmol/L AL G 1~
14, [FIEFLAZEA 2 C /RN BHPEXTRRZG22Y ) A
ZURIEH 1100 wmol/L 1 H,0,, 4kLE07H 24 hifs
SRS, FELINA 10 L MTT %% (RDE)
YkLEAE 37 C . 5% CO, WIEERKE A PIFE 4 h
Je, WEF B, A 100 wL DMSO i fif F 3 4%
i, TIEEFRALTE 490 nm %4 AR 5 &AL G35 B
(OD) fH™', B gyR, AXChL Ry
F=[ (SL5ed oD fH-BAIZH OD ) / (= HA
OD {H-#5%IZH OD {E) ] x100% , Sciem~r #4 3
K, RO, (AW 2, 6. 11 HA KRR b
SR,
5 itig

ARSI RGP A RO AR Gy,
SAEIREER T 14 MERY, BFE S ANEEZE ., 3
ASBESE 2 DARBEER S, 3 MEER A 1 AN
s, Hod, (a2, 6~14 ¥ RN =5
KRB R, ARFSEE R H,0, 55 PC12
g, MEEAEIRERS, TR TS &)
MAPIETE, SR EEW 2, 6, 11 BARER
Wk, fi2 R4 R R 53.76% £ 2.03% |
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k1 L& 1~14 3t PC12 APIHIRINE (xxs, n=3)
Tab.1 Protection rates of compounds 1-14 on PC12 cells

(xxs, n=3)

&Y AR /% &Y PR3/ %
1 29.51£2.99 9 10.31£3.26
2 53.76+2.03 10 23.40+4.26
3 32.26%3.75 1 59.92+5.75*
4 34.98+4. 09 12 29.44+3.92
5 17. 85+5. 00 13 17.41+2. 62
6 88.88+1.99 ™ 14 34.03+2. 56
7 24.53+2.09 HEFE C 37.37+2.63
8 21. 69+3. 90

. S E C g, ™ P<0.01,
88.88% 1. 99% . 59.92% +5.75% , 47 T BH M *t
W24 2 C (37.37% +2.63% ) . ASLIZE R +E
B 1SN AR W A s TR R,
N 7= T A e T e LA R 2 R T 4 1 4 I
TR, o I — 2 T R R R T R A

WA
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