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Abstract: Objective To screen the active constituents from the anti-AD active fraction from the roots and rhizomes of Valeriana amurensis
and to elucidate the therapeutic basis for the neuroprotective effect of the roots and rhizomes in V. amurensis. Methods The aective
fraction of the roots and rhizomes in V. amurensis was separated with various chromatographic processes and the structures of the obtained
compounds were identified by physicochemical analysis and various spectra data. The neuroprtective compounds on PC12 cells were
screened by MTT assay. Results Eleven compounds were isolated from the roots and rhizomes of V. amurensis, including five bisepoxy
lignans of (+)-medioresinol-4,4'-di-O-B-D-glucopyranoside (1), (+)-syringaresinol-4,4'-di-O-B-D-glucopyranoside (2), prinsepiol-4-O-B-D-
glucopyranoside (3), (+)-8,8'-dihydroxy-pinoresinol-4,4'-di-O-B-D-glucopyranoside (4), prinsepiol (5), and 6 iridoids of jatamanin A (6),
7-hydroxy-8-(hydroxymethyl)-4-methylenehexahydrocyclopenta [c] pyran-1(3H)-one (7), 4-hydroxymethyl-cyclopenta [c] pyran-7-
carboxaldehyde (8), patriscabroside III (9), jatamanin E(10), and patrinoside (11). The AB;_4,-induced PC12 cells injuries were alleviated by
all the bisepoxy lignans with the concentration of 25, 12.5, and 5 umol/L. Conclusion Iridoids 6—10 are isolated from the roots and rhizomes
of V. amurensis for the first time. Bisepoxy lignans are the therapeutic basis of neuroprotective effect in the roots and rhizomes of V. amurensis.
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BUOKEIE Valeriana amurensis Smir. ex Kom. A
M R} (Valerianaceae) 40 )& Valeriana L. %4
FOATEY), FROKAEA TR AR ZED W,
H, MR, BAesh. BEAFIRERIIE, HO.
JH2es T ORMR . RRE SOH R S5 48 R SR T
1BIT o JUAMNHAL DK, A S At — Se A5 J& A )
LEWRSE — B a7 RIS, DU R, 4k
BRI RA IR PUPAL. . B DU
A0SR T 5 T B 24 PR IR, Bk At g
IIATAEFREZRAGES, JUHAE R I X B+
AU A T I 90 8 ORI R K AR B AT 2% (e
B R HEERIE (AD) PEH], JfiE—P1iE THl AD
(AT BB Ay PR 7K AR 4 ) 1R DR AL B AR T A €
W 50% SREVEMZH 7y, ARG AR ARG SR 6]
PC12 AHEH VIR IR LA IR A VeI, S6T
I, ARSI AR AN FRK ST AD 1A G AT T
RGMNETERIIIFIT, LARE— D W K G R Al
KO ERM 28 oA e S A2 11 MeS
Yoy e N (+)-F5 M IR -4,4'--O-B-D-XUilk
R 5] 28 B 7 [(+)-medioresinol-4,4'-di-O-B-D-
glucopyranoside, 1]\ (+)-5T #-4,4'--O-B-D-MtH i
T [(+)-syringaresinol-4,4'-di-O-B-D-glucopyranoside,
2], HHIRANERELF (prinsepiol4-O-B-D-glucopyranoside,
3D\ (H)-8.8- “FIAME 24,4~ —-O-B-D-NL I 3 2
[()-8,8'-dihydroxy-pinoresinol-4,4'-di-O--D-glucopy-

7N

ranoside, 4] FHISANERE (prinsepiol, 5). jatamanin
A (6D, 7-FRHE-8-(FR T HE)-4- 3. AL N A0 AR [T ]
LI -1(3H)-H (7-hydroxy-8-(hydroxymethyl)-4-
methylenehexahydrocyclopenta [c] pyran-1(3H)-one,
7. 452 LIRS I F0IR-7- % (4-hydroxymethyl-
cyclopenta [c] pyran-7-carboxaldehyde, 8)- patriscabroside
I (9). jatamanin E (10) AXWG&TT (patrinoside, 11)
JCRINARARE LAY 6~10 A% BT Ik o i
2], WA RZRAA S DI REV] B AP
P Ei) PC12 dHHE i, A FR/KSEHT AD A3 30
B SRR ORGP A ] B 2452500 Al
1 XFES5HH

Bruker-400 S # L HRIGIE AL (Bruker 2
7] ); Waters Xero Q-TOF %! ESI-MS (Waters 23 1) );
2535-2998-2414 1% HPLC (Waters /A 1) ); FE/KE
(75 ST, 200~300 H): ODS-AM (YMC
AwD; AB-8 KL AR CRIT R T .
CO, ARG 774 (TC 2323, %[ SHELDON);

1 (VICTORTM X 3, PerkinElmer, Inc., ZE[E);
DMEM 584 k5977 (NRHO0020, i o 2B ik 2
FIMAE AT Ja2 s G B AL = H
HRATD; BEAM (LOT1379361); DMEM %
TEW (Exporation 06/2008 0231 XIASI BIO); X#i
(G5 -HEm =, ALt FEst BRI R A D
ABra LI REARAEDEARARAFD: 44ER E
(VE, H20073294, [H254 KA & Hl2i A mRA R,

KGR 258 2010 4F 8 AR T HBIBITA KN
X PR B, 2 BT R BE 2 R e 2
U508 BT T3 AN BT 55 8 O WO R R )
POK A EE Valeriana amurensis Smir. ex Kom.. PC12
0 R D T v R B b 40 T
2 HE
2.1 EIKEREH AD BUERLIAY S &

IR K AR AR 2E 45 kg, L 75% L1
MR, ARSI 8 211.96 g, HiZFEH
DK E:, LA, K 7K 20 RIS 71
K ZZEERY) 6 144.60 g, B 2.30 kg 4 AB-8
RURALW PP NEAT 0, LK 2L 50%. 95% LAk
UM, IR I AN e AL 5) . 1321 50% LI
BZH4Y 521.13 g, %2040 HD N BEK 45 BT AD H 3L
AT o
22 LEYMHSE

OB KEAEHT AD A RGHAL 80.0 g, & 5 H
e-FWE (1501, 814 401, 20 1) BAEEULM,
A5 7 AN (Fr. 1~7), Fr. 1 (15.84 g) £ 1FEAH
FERAT B oy By, & be-FIE (40 0 1D EBE
1S 24540 7 (51 mg) F1 8 (46 mg), Fr.3 (10.45
g) [ AH ODS FEtaiE 45y, HRE-/K (25%) PEMi,
25145 T S A HPLC ZB5-/K (15%) Va7 845
FLEY 5 (33 mg). 6 (28 mg). 10 (32 mg) Al
11 (43 mg), Fr.5 (28.58 g) 4 JeAH ODS H:{f i,
K (15%) Ve, FF&H# 8 < AH HPLC, &
i-7K (7%) YEMi 7 253 259 1 (35 mg). 2 (37
mg). 3 (52mg). 4 (39mg) F19 (40 mg).
2.3 B{RLEMHEHBRRIFEETGIE

K MTT b a9 1~11 (& s vk
BEATHEENY, £ DMEM B98I 10% 10524
I, I 1% (100 U/mL 5575 %, 100 U/mL
HHFR), MHZISIREE PC12 41 i/ 37 C.
5% CO,~ MR BERE FRA Th 3557, R IRMEH A AL A
Jo s RO B IAA M T e . s3> 14
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A, A8 fLo A AN IRAL, B AEAL I AN T I
I DMEM R F52E 120 pL; &4 2B LA
TE L3 DMEM 55 7R 5RO 0 5 9R BE (25. 12.5
A5 umol/L) HARMG ) 5 W E (50, 25 Fl
12.5 pmol/L) MJ4E/EZ E (VE) 120 pL; 37 CHs
7% 4 h Ja bR GO AL 10 uL (9 JE MLY% DMEM i
PR FRILAL, HoAh % 23N 10 pL Ay JTEATHZ
WREA 1.5 pmol/L; 37 ‘CH;F¥ 24 h Ja, RFSLIMAS
mg/mL MTT 20 pL, 4k£:855% 4 h J5W 22 DMEM K%
FRHE, BESLIIN DMSO 150 pL, $RFEIEAS 10 min,
RrALNBOR G RIS , (ERRFRIX 492 nm ALWIE R
JE () fH. FPREITER 3K, SR+ s8R,
LA 3 =25 LA A /25 A B2 4N A4 1
3 HR554
31 HFEWMEE

WEY 1. AR, W THE. K,
M1 & %5E; Molish e W 52 FHE; ESI-MS m/z:
735 [M+Na]". '"H-NMR (400 MHz, DMSO-d;) o:
6.95 (1H, d, J = 2.0 Hz, H-2), 7.05 (1H, d, J = 8.4 Hz,
H-5), 6.86 (1H, dd, J = 2.0, 8.4 Hz, H-6), 5.16 (1H, d,
J =42 Hz, H-7), 3.25 (1H, m, H-8), 3.82 (1H, dd, J =
2.8, 8.1 Hz, H-9a), 4.17 (1H, m, H-9b), 6.66 (2H, s,
H-2', 6'), 5.03 (1H, d, J = 3.6 Hz, H-7"), 3.25 (1H, m,
H-8'), 3.82 (1H, dd, J = 2.8, 8.1 Hz, H-9a), 4.17 (1H,
m, H-9'b), 3.76 (3H, s, 3-OCH;), 3.77 (6H, s, 3',
5-OCH3), 4.88 (2H, d, J = 6.0 Hz, glu-H-1", 1");
C-NMR (100 MHz, DMSO-dy) &: 135.2 (C-1), 110.6
(C-2), 145.9 (C-3), 149.0 (C-4), 115.3 (C-5), 118.2 (C-6),
84.9 (C-7), 53.7 (C-8), 71.3 (C-9), 133.8 (C-1), 104.2
(C-2/, 6), 152.7 (C-3',5"), 137.2 (C-4"), 85.1 (C-7"), 53.6
(C-8'), 71.2 (C-9"), 55.7 (3-OCHs), 55.7 (3', 5'-OCHj);
dguc (17-6"): 100.2, 73.2, 76.5, 69.7, 77.0, 60.7; Oguc
(1"-6"): 102.7, 74.2,76.9, 70.0, 77.2, 60.9. LA - %#i 5
SCHRARIE Y, SRS 1 R (H)-4 B
WE-4,4"- - O-B-D- XU R S8 B o

WY 2. ABTEEIEK AR, W THE. K,
M T S 5t Molish SV 2 BH T ESI-MS m/z:
765 [M+Na]". '"H-NMR (400 MHz, DMSO-d;) o:
6.66 (4H, s, H-2, 6, 2', 6'), 4.67 (2H, d, J = 3.0 Hz,
H-7, 7'), 3.03 (2H, m, H-8, 8'), 3.82 (2H, d, J = 9.0
Hz, H-9a, 9'a), 4.20 (2H, m, H-9b, 9'b), 3.75 (12H, s,
3,3, 5, 5-OCHs), 4.89 (2H, d, J = 6.1 Hz, glu-H-1",
1"); C-NMR (100 MHz, DMSO-d;) J: 133.9 (C-1,

1), 104.4 (C-2, 2'), 152.8 (C-3, 3'), 137.3 (C-4, 4'),
152.8 (C-5, 5"), 104.4 (C-6, 6'), 85.3 (C-7, 7'), 53.8
(C-8, 8"),71.6 (C-9,9"), 56.6 (3, 3", 5, 5'-OCH3); dgu.c
(1"-6",1""-6""): 102.9, 74.4, 77.4,70.1, 76.7, 61.1. LI
el scmkiaE — 8, a2 (-
BT 4,4 - O-B-D-ML I T

WEY 3. AR R, W THE. K,
M T S ¢ Molish SV S FH; ESI-MS m/z:
575 [M+Na] . "H-NMR (400 MHz, CD;0D) 6: 7.01
(1H, d, J = 2.0 Hz, H-2), 7.02 (1H, d, J = 8.0 Hz,
H-5), 6.92 (1H, dd, J = 2.0, 8.0 Hz, H-6), 4.86 (1H, s,
H-7), 3.87 (1H, d, J = 9.5 Hz, H-9a), 3.96 (1H, d, J =
9.5 Hz, H-9b), 6.98 (1H, d, J = 2.0 Hz, H-2), 6.70
(1H, d, J = 8.0 Hz, H-5), 6.72 (1H, dd, J = 2.0, 8.0
Hz, H-6"), 4.83 (1H, s, H-7"), 3.87 (1H, d, J= 9.5 Hz,
H-9'a), 3.96 (1H, d, J = 9.5 Hz, H-9'b), 3.70 (6H, s, 3,
3-OCH;), 4.81 (1H, d, J = 8.5 Hz, glu-H-1");
BC-NMR (100 MHz, CD;0D) 6: 133.0 (C-1), 113.5
(C-2), 150.2 (C-3), 147.5 (C-4), 117.2 (C-5), 121.5
(C-6), 88.7 (C-7), 89.3 (C-8), 76.8 (C-9), 129.6 (C-1"),
112.9 (C-2'), 148.7 (C-3'), 147.4 (C-4"), 115.9 (C-5"),
121.7 (C-6'), 89.0 (C-7"), 89.4 (C-8"), 76.8 (C-9"), 56.9
(3-OCH3), 56.7 (3-OCHs);  Jgu.c (17-6"): 102.6, 74.9,
77.7,71.3,78.0, 62.6. DA%t 15 ek aias — s,
WA 3 T IR NI

WEY 4. ABTEIEKR, WHTHE. K,
v T & H5¢; Molish oW 5 FHYE; ESI-MS m/z:
737 [M+Na]". "H-NMR (400 MHz, CD;0D) 6: 7.01
(2H, d, J = 1.7 Hz, H-2, 2), 7.03 (2H, d, J = 8.5 Hz,
H-5, 5'), 6.86 (2H, dd, J = 1.7, 8.5 Hz, H-6, 6"), 4.93
(2H, s, H-7, 7'), 4.04 (2H, d, J = 9.2 Hz, H-9a, 9'a),
3.84 (2H, d, J = 9.2 Hz, H-9b, 9'b), 3.76 (6H, s, 3,
3-OCH;), 4.87 (2H, d, J = 7.4 Hz, glu-H-1", 1");
BC-NMR (100 MHz, CD;OD) ¢: 131.5 (C-1, 1),
112.5 (C-2, 2'), 148.4 (C-3, 3'), 146.0 (C-4, 4), 114.7
(C-5, 5"), 119.8 (C-6, 6'), 87.7 (C-7, 7'), 86.8 (C-8, 8),
73.3 (C9, 9, 558 (3, 3-OCH3); dguc (1"-6",
1"-6""): 100.3, 74.6, 77.0, 69.7, 76.9, 60.7. LA F%¥E
HcikapiE—s5", M sm 4 (H-8.8-=
FRIERA G F-4,4'- - O-P-D-NH IR 2B

&Y 5. fpeRal i (FED, 2T
ESI-MS m/z: 409 [M+Na]". 'H-NMR (400 MHz,
CD;0D) d: 7.06 (2H, brs, H-2, 2'), 6.81 (2H, d, J =
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8.0 Hz, H-5, 5), 6.87 (2H, brd, J = 8.0 Hz, H-6, 6'),
498 (2H, s, H-7, 7'), 4.00 (2H, d, J = 9.4 Hz, H-9a,
9'a), 4.12 (2H, d, J = 9.4 Hz, H-9b, 9'b), 3.88 (6H, s,
3, 3-OCH3); "*C-NMR (100 MHz, CD;OD) ¢: 129.8
(C-1, 1'), 113.1 (C-2, 2'), 148.9 (C-3, 3'), 147.7 (C-4,
4", 115.9 (C-5, 5'), 121.8 (C-6, 6'), 89.2 (C-7, 7'), 89.3
(C-8, 8"),77.0 (C-9, 9", 56.7 (3, 3'-OCH3). UA_ ¥din 15
SChRRE B, SRS 5 T RIS

WwEY 6: LEEE (FED, ZT HEE;
ESI-MS m/z: 199 [M+H]" . 'H-NMR (400 MHz,
CD;0D) 6: 4.32 (1H, d, J = 11.5 Hz, H-3a), 4.97 (1H,
d, J=10.8 Hz, H-3b), 3.22 (1H, m, H-5), 1.88 (1H, t,
J =10.9 Hz, H-6a), 2.07 (1H, t, J = 11.5 Hz, H-6b),
3.66 (1H, brs, H-7), 2.89 (1H, d, J = 10.8 Hz, H-9),
1.37 3H, s, H-10), 4.95 (1H, s, H-11a), 5.00 (1H, s,
H-11b); “C-NMR (100 MHz, CD;0D) J: 175.1 (C-1),
71.2 (C-3), 144.2 (C-4), 41.1 (C-5), 40.8 (C-6), 81.5
(C-7), 86.3 (C-8), 53.7 (C-9), 22.2 (C-10), 113.9
(C-11). LL F3¥d 5 ek — 50, et &
¥ 6 7y jatamanin A .

WEY) 7: Totekt i (FRED, 233 T FIRE; ESI-MS
m/z: 199 [M+H]". 'H-NMR (400 MHz, CD;OD) &
429 (1H, brs, H-3), 3.37 (1H, m, H-5), 1.56 (1H, m,
H-6a), 2.05 (1H, dd, J = 13.2, 7.4 Hz, H-6b), 4.62 (2H,
m, H-7), 2.31 (1H, m, H-8), 2.91 (1H, t, J = 10.0 Hz,
H-9), 3.77 (1H, dd, J = 4.8, 10.8 Hz, H-10a), 3.70 (1H, t,
J = 8.1 Hz, H-10b), 4.96 (1H, s, H-11a), 5.09 (1H, s,
H-11b); “C-NMR (100 MHz, CD;OD) ¢: 177.5 (C-1),
73.7 (C-3), 144.3 (C-4), 41.1 (C-5), 41.5 (C-6), 72.6
(C-7), 52.2 (C-8), 45.1 (C-9), 62.1 (C-10), 113.9
(C-11)o LL_E¥od 55 Scikapis — 510, W ete sy
W) 7 N 752 IHE-8-(FF H ) -4-MF LS A A A ]
nk iR - 1(3 -1l

WA 8: SEERIRGS T CFED, ST H
ESI-MS m/z: 177 [M+H] . '"H-NMR (400 MHz,
CD;0D) 6: 9.20 (1H, d, J = 7.6 Hz, H-1), 8.09 (1H, d,
J =174 Hz, H-3), 6.70 (1H, d, J = 4.6 Hz, H-6), 7.97
(1H, d, J = 44 Hz, H-7), 9.82 (1H, d, J = 7.6 Hz,
H-10), 4.85 (2H, s, H-11); “C-NMR (100 MHz,
CD;0D) 6: 151.9 (C-1), 142.9 (C-3), 125.8 (C-4),
136.5 (C-5), 110.4 (C-6), 148.0 (C-7), 125.3 (C-8),
124.2 (C-9), 186.4 (C-10), 59.5 (C-11). LL_F¥df 53¢
BRIRIE 2, M E A 8 N AFRFRILIRIRG

[ ILR-7- FE

WEW9: AtIEER A, W HE. K,
M T S FhE; ESI-MS m/z: 495 [M+H] .
'H-NMR (400 MHz, CD;0OD) &: 431 (1H, dd, J =
11.4, 6.7 Hz, H-1a), 422 (1H, dd, J = 11.4, 6.7 Hz,
H-1b), 2.46 (1H, m, H-4), 2.03 (1H, m, H-5), 1.86
(1H, m, H-6a), 2.05 (1H, m, H-6b), 3.91 (1H, t, J =
4.7 Hz, H-7), 2.31 (1H, m, H-9), 1.25 (3H, s, H-10),
1.04 (3H, d, J = 6.4 Hz, H-11), 429 (1H, d, J = 7.7
Hz, glu-H-1"), 4.92 (1H, d, J = 2.0 Hz, api-H-1");
BC-NMR (100 MHz, CD;OD) &: 67.6 (C-1), 179.5
(C-3), 40.1 (C-4), 40.6 (C-5), 37.6 (C-6), 89.0 (C-7),
81.7 (C-8), 46.4 (C-9), 22.9 (C-10), 14.4 (C-11); dgu.c:
105.1, 75.5, 78.2, 71.7, 77.0, 68.65 dypic: 110.0, 78.2,
80.7,75.2, 65.9. LA FEdi 5 Scikapis — 2", ks
EWAW) 9 N patriscabroside 111,

WEY 10: LR (PR, ST
f%; ESI-MS m/z: 215 [M—+H] . 'H-NMR (400 MHz,
CD;0D) ¢: 5.63 (1H, brs, H-3), 1.99 (1H, m, H-4),
2.24 (1H, m, H-5), 2.36 (1H, dd, J = 7.2, 13.7 Hz,
H-6a), 1.80 (1H, m, H-6b), 4.00 (1H, m, H-7), 2.75
(1H, d, J = 4.0 Hz, H-9), 1.29 (3H, s, H-10), 3.38 (2H,
brs, H-11); “C-NMR (100 MHz, CD;0OD) d: 173.9
(C-1), 98.7 (C-3), 49.9 (C-4), 35.7 (C-5), 43.4 (C-6),
78.8 (C-7), 87.7 (C-8), 51.5 (C-9), 20.4 (C-10), 62.6
(C-11)o LL ¥ 5 Scijapis— 5", et s
Y110 % jatamanin E.

WEY 1. AGTEEBR A, nET PR, M
BT S H e Molish N BHME; ESI-MS m/z: 485
[M+Na]". '"H-NMR (400 MHz, CD;0D) &: 5.90 (1H,
d, J =52 Hz, H-1), 6.36 (1H, s, H-3), 3.01 (1H, m,
H-5), 1.83 (1H, ddd, J = 4.8, 8.4, 13.0 Hz, H-6a), 2.04
(1H, m, H-6b), 4.31 (1H, m, H-7), 2.15 (1H, ddd, J =
4.8, 8.4, 12.8 Hz, H-8), 3.18 (1H, m, H-9), 3.83 (1H,
m, H-10a), 3.75 (1H, m, H-10b), 4.27 (1H, d, J = 12.6
Hz, H-11a), 4.08 (1H, d, J = 12.6 Hz, H-11b);
isovalergii: 2.06 (2H, m, H-2), 1.94 (1H, m, H-3"),
0.96 (3H, d, J = 6.6 Hz, H-4"), 0.96 (3H, d, J = 6.6 Hz,
H-5"); 4.28 (1H, d, J = 8.0 Hz, glu-H-1"); "*C-NMR
(100 MHz, CD;0D) 8: 93.6 (C-1), 140.1 (C-3), 116.4
(C-4), 34.1 (C-5), 40.9 (C-6), 73.3 (C-7), 49.0 (C-8),
42.7 (C-9), 62.3 (C-10), 69.7 (C-11); Gisovaleryi.c: 173.3
(C-1'), 442 (C-2'), 26.8 (C-3"), 22.6 (C-4"), 22.6
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Fig. 1 Effects of tested compounds on A, s-induced PC12 cells injury
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