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Chemical constituents from Valeriana officinalis

FAN Hao', LI Yu-ze',  YAN Shu-ting', = HUANG Wen-li',  ZHANG Hua-wei',  JIANG Yi',

DENG Chong',  SONG Xiao-mei' "
(1. School of Pharmacy, Shaanxi University of Chinese Medicine, Xianyang 712046, China; 2. Shaanxi Key Laboratory of Traditional Chinese Medicine
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ABSTRACT: AIM To study the chemical constituents from Valeriana officinalis .. METHODS  The 80%
ethanol extract from V. officinalis was isolated and purified by silica, Sephadex LH-20 and semi-preparative HPLC,
then the structures of obtained compounds were identified by physicochemical properties, spectral data and single
crystal X-ray diffraction. RESULTS Ten compounds were isolated and identified as 8-acetoxyl-pathchouli alcohol
(1), n-hexacos-5, 8, 1l-trienoic acid (2), 4-epipenlanButenolide (3), xylariamide (4), (2R, 3S) -3-
methyl-2- ( 5-oxo0-2-isopropenyl-hexyl ) -cyclopentanone ( 5), lignoceric acid (6 ), palmitic acid (7),
stigmasterol (8), dodecanoic acid (9), bis (4-hydroxyphenyl) methanol (10). CONCLUSION Compounds
2-4 are identified from genus Valeriana for the first time. Compounds 1, 6, 9 are isolated from this plant for the
first time. The crystal structure data of compound 1 by single crystal X-ray diffraction are obtained for the first time.
KEY WORDS: Valeriana officinalis 1.; chemical constituents; isolation and identification; single crystal X-

ray diffraction
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2851 Ay WL R A ) 4 L AR W) 4 B Valeriana
officinalis L. W FHRAR 24 h T3k BV £
Wy, T TR R TR, EH, EE
G IX, EBA RN, %, ke W,
O, W4, WIRZHTIRITRIG, IR RLEH
ZHEY  EEGERT (PR MR F L),
SIRRRRCE | NS | POk . EEEE, SN
YT EEAE T E R R G RIER, b
BARR . R, DUIAR. PUAEIE . PURORE . i
SRR R AT I | BUi a5 S AR 5 O
BT

AL E— LS A RLA 2R Gy, TP o B
10 MG, Hrb, LG 2~4 J i RN
@B El, AW, 6, 9 MEWMIZMEY T
SrERE], HWATEME AW 1 AR X 2 Y
A AR ZE RE B |
1 W8

AVANCE B 4R 35 A (72 E Burker 2
F]); YMC-Pack Pro C il & @i +E | LC-6AD %!
Pl 2 A AR (B AR HATF) ; XtaLAB Syn-
ergy gAY . Sephadex LH-20 (Fi . GE Healthcare
Bio-Sciences AB /A H]) ; DLSB series B IR ¥ HETE
W GBINEIRB TRA ) 5 B EiEaERg (100 ~
200, 200~300 H, #H SWEHEATT ) ; W2 6EK
W (BB & RA BRA ) o HoAhia 553
Gitral; KAk,

B A BTG ZRIE R, GBS R R AR
S E T 2K T (e G ST 0 T 5 7 A WIS A ) 4 e A
WA EL Valeriana officinalis L. TR
2 REE5HNE

25 TR 10.0 kg, BHEJS T 80% %
WA EEE 3 W, K 1.5 h, S FF3RBOK, WEE
AR BICEEWR, AMECTK, S A . KA IR
TEEAEI 3 K, AAMEEESAL 14.0 g, 1E T BB
289.0 ¢

BUE TR % TrER kit e, 7 fi5ke
RS A, RERCHE @ Eg, DL S -
B (80:1,60:1,40:1,20:1,10:1, 5:
1) BERBER Y, 58] 8 N Fr.1~8, #
Fr.2 PEERFESE, LA lEE-Z R O EE (40 @ 1,
30:1,20:1, 10: 1, 5:1) BEEVEBINCEER S,
HE) 4 A5 Fr.2.1~2.4, % Fr. 2.1 HEHEH A
VAT oy B, B4kl & HPLC glifh (FH EEK
65:35) 845 6 (24 mg). 7 (21 mg). 8

(15mg) . 9 (17 mg), #1847 Fr. 2.2 Ji] Sephadex
LH-20 R B alifb fgh iR 2 e ek rg mik, TN
M-y kG SRR, AR AEAERL (1.3 g), 18
2y Fr. 2.3 JE 6145 HPLC 4lifk ( FIEE-/K 42 : 58)
G2 (19 mg) . 4 (25 mg), W4 Fr.2.4 &
BECAE A (@ e-EE L 1) RE 4L
A3 (22mg) . 5 (19 mg) ., 10 (24 mg),
3 KT

&1, A, mp 85~86 °C, HR-ESI-
MS m/z; 282.134 8 [ M + Nal*, 4 T =
C,,H,;0,.,'H-NMR (400 MHz, CDCl,) &: 0.80
(3H, d, J=6.7 Hz), 0.89, 1.09, 1.15, 2.0I
(each 3H, each s), 4.78 (1H, ddd, J=1.6, 9.0,
9.0 Hz, H-8) ;"C-NMR (100 MHz, CDCl,) §: 75.2
(C-1), 32.7 (C-2), 28.6 (C-3), 27.4 (C-4),
42.5 (C-5), 23.7 (C-6), 43.5 (C-7), 74.8 (C-
8),39.2 (C-9), 39.2 (C-10), 40.2 (C-11), 25.3
(C-12), 27.7 (C-13), 20.4 (C-14), 18.7 (C-
15), 21.6 (-OCOOCH,), 171.0 (-OCOOCH,) , A
A 5 Sk [8] #ﬁ[, W E RN 8-acetoxyl-
pathchouli alcohol , Ay i — 2 & W o8 Hi 454, T
PR P J SR, R AR, S X
ST S 0w AR, WK 1, K E N 8-
acetoxyl-pathchouli alcohol , 15 %] Ho 5 14 45 4 %%
i, WE1~2,

E1 LEW1 8BS X HRITHSTNS Tk
Fig. 1 Molecular three dimensional structure of
compound 1 established by single crystal X-ray

diffraction analysis

AP 1 B XS LA 5 1) AR 45 4 B8

43 ¥ € H,0,, a=8.3956(2) A, b=12.303 7
(3) A, ¢=15.5674 (1) A, «a=90°, B=90°, y=
90°, V=1608.06 (7) A*, T=293 K, JK KR
AAEHY, 1.541 84 A, SR MBE P2,2,2,, HfU
B 1,158 ¢/mm’, Z=4, WULZER$0.612 mm™',
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M HE T BOH 616.0, fhAR KN 0.2 x0.2 %
0.2 mm’, KUIEWCHELHE 5 751, 9.162° <20 <
151. 18°, fifHERIEE-5 <h<10, -14<k<14,
-19<1<13, RS 5 751, MSrAGE S 2 977
[R,,.0.0233, R, =0.026 0], $dBR#iIMH:S%
2977, 0, 187, KB RH TR, FH
J90.21 F1 -0.39, R, 0.049 7(I >2¢ (1)) R,
0.122 0, HAWMAEIE T L& F 00 db A5 o,
%5 CCDC 1998428,
*x1 KEWIEK
Tab.1 Bond lengths of compound 1

J5 ¥ T g/ A J5 ¥ JFF KA
01 C1 1.435(2) C5 Cc6 1.553(3)
02 C8 1.459(2) C5 CI0  1.548(2)
02 C16 1.326(3) C6 c7 1.533(3)
03 Cl16 1.200(3) C7 C8 1.531(3)
C1 Cc2 1.548(3) Cc7 Cl11 1.553(3)
Cl C10 1.548(2) C8 c9 1.516(2)
c1 cl1 1.599(3) c9 C10  1.538(3)
C2 C3 1.536(4) C10 C14 1.536(2)
C3 C4 1.528(3) Cl11 Cl12 1.539(3)
C4 C5 1.538(3) C11 C13  1.537(3)
C4 C15 1.527(3) C16 C17 1.494(4)
®2 LEaW1ER
Tab.2 Bond angles of compound 1
o R T #fas o | R T ET s

Ccl6 02 €8 117.95(17)| 02 €8 C7 114.93(17)
0Ol ClI €2 106.41(17)| 02 8 €9 107.36(15)
0l Cl Cl0 105.21(14)| €9 €8 €7 108.51(15)
01 Cl CIl 111.37(17) || €8 €9 CI10 110.79(15)
C2 Cl Cll 115.74(17)|| €5 CI10 CI 106.97(13)
Cl0 Cl €2 109.05(16)| €9 CI10 CI 109.88(15)
Cl0 Cl Cll 108.52(14) | €9 CI0 C5 109.06(14)
€3 €2 €l 117.42(18) || €14 C10 CI 112.30(16)
C4 €3 €2 112.74(18) || C14 €10 C5 112.14(17)
C3 C4 €5 110.00(17) | C14 CI0 C9 106.47(15)
Cl5 C4 €3 111.1(2) || €7 CI1 Cl 108.17(14)
Cl5 €4 €5 112.59(19) || c12 €11 €1 111.10(17)
C4 €5 €6 112.47(16) | Cc12 €11 C7 109.91(19)
C4 C5 CI0 111.44(15) | €13 CI1 ClI 114.0(2)
Cl0 C5 €6 109.10(15) | €13 CI1 C7 108.77(18)
C7 €6 €5 110.26(15) | C13 CI1 CI2 104.80(18)

Cc6 C7 CI11 110.26(17) || 02 Cl16 CI17 111.6(2)
C8 C7 C6 103.49(15) || 03 Cl6 02 123.3(2)
C8 C7 CI11 113.71(15) || 03 Cl6 CI17 125.1(2)

& 2. JERHE K, ESI-MS m/z: 390.2
[M+H]*, 4rF: C,H,,0,,"H-NMR (400 MHz,
CDCL,) &:5.28 (1H, m, H-5), 5.17 (1H, m, H-
6),5.27 (1H, m, H-8), 5.25 (1H, m, H-9),
2932

5.21 (1H, m, H-11), 5.23 (1H, m, H-12), 2.77
(1H, d, J=6.54 Hz, H2-2a), 2.75 (1H, d, J=
6.8 Hz, H2-2b), 2.32 (2H, m, H2~7), 2.33
(2H, m, H2~10), 2.09 (2H, m, H2~4), 2.01
(2H, m, H2~13), 1.62 (4H, m, 2xCH,), 1.27
(6H, m, 3xCH,), 1.28 (6H, m, 3xCH,), 1.20
(12 H, brs, 6xCH,), 0.85 (3H, t, J=6.6 Hz,
CH,-26) ; "C-NMR (100 MHz, CDCl,) §: 180.1 (C-
1), 130.5 (C-5), 130.4 (C-6, 8), 130.1 (C-9),
128.5 (C-11), 127.9 (C-12), 34.3 (-CH,), 32.
(-CH,), 32.0 (-CH,), 29.8 (-CH,), 29.
(-CH,), 29.6 (-CH,), 29.5 (-CH,), 29.
(-CH,), 29.3 (-CH,), 29.3 (-CH,), 29.
(-CH,), 29.1 (-CH,), 29.0 (-CH,), 29.
(-CH,), 27.4 (-CH,), 29.1 (-CH,), 25.
(-CH,), 24.9 (-CH,), 22.9 (-CH,), 20.
(-CH,), 14.5 (-CH,-26), DL - %t#i 5 Sciik [9
—2, BUEE N n-hexacos-5, 8, 1l-trienoic acid,

k&Y 3. Kl ik, ESI-MS m/z. 275.4
[M+H]", 4 F& C,,H,, 0,,'H-NMR (400 MHz,
CDCl,) 8: 0.65, 0.78 (2H, d, J=6.3 Hz, H-8'),
0.91 (3H, t, J=7.0 Hz, -CH,CH,), 1.40 (2H,
m, H-5"), 1.77 (2H, m, H-4', 8'), 2.23 (2H,
m, H-6'), 3.39, 2.53 (2H, d, J=15.5 Hz, H-
C3'), 3.62, 3.29 (2H, dd, J=9.9, 7.0 Hz,
-CH,CH,), 4.06 (2H, brs, H-7'), 5.24 (1H, m,
H-4), 6.58 (1H, brs, H-2'), 6.59 (1H, m, H-
2);"” C-NMR (100 MHz, CDCl,) &: 14.3 (-
CH,CH,), 17.1, 22.6 (C-9', 10"), 22.9 (C-5'),
25.9 (C-6"),29.9 (C-8'), 32.1 (C-3"), 43.3 (C-
4'), 60.4 (-CH,CH,), 100.1 (C-4), 109.9 (C-
7'y, 130.5 (C-2"), 142.2 (C-3', 2), A FEIES
ik [10] —2, BERE N 4-epipenlanbutenolide

k& W 4. K @ K K, HR-EI-MS m/z.
188.164 4 [M+H]", 4+ C,,H,NO,,'H-NMR
(400 MHz, CDCL,) &; 0.80 (3H, d, J=6.3 Hz, H-
1), 2.66 (1H, m, H-2),2.08 (2H, d, J=7.5 Hz,
H-3), 5.28 (1H, brs, -NH), 3.53 (2H, ddd, J=
13.8, 6.6, 2.7 Hz, H-6a), 2.66 (2H, ddd, J=
13.8, 8.7, 4.5 Hz, H-6b), 3.47 (1H, ddd, J=
8.7, 6.3, 2.7 Hz, H-7), 1.53 (1H, m, H-8),
0.87 (3H, d, J=6.9 Hz, H-9), 0.98 (3H, d, J=
6.9 Hz, H-10);" C-NMR (100 MHz, CDCl,) §&:
22.6 (C-1),25.9 (C-2), 47.1 (C-3), 173.3 (C-

N DO NN RN
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4),43.3 (C-6), 77.2 (C-7), 30.2 (C-8), 19.1
(C9),17.4 (C-10), DI B#dl 53k [11] —
H, MEEEN xylariamide

&% 5. JC Al R, HR-ESI-MS m/z:
259.167 3 [M+Na]*, 4+ + 3 C,yH,0,,.,'H-NMR
(400 MHz, CDCl,) &; 4.77, 4.65 (2H, s, H-13),
2.32 (2H, t, J=6.4 Hz, H-9), 2.25, 2.04 (2H,
m, H-5), 2.26 (1H, m, H-7), 2.07 (3H, s, H-
11), 1.83 (1H, m, H-3), 1.82, 1.27 (2H, m, H-
6), 1.67 (2H, m, H-8), 1.56 (3H, s, H-14),
1.50 (1H, m, H-2), 1.35, 1.25 (2H, m, H-4),
1.12 (3H, d, J=6.4 Hz, H-15);" C-NMR (100
MHz, CDCl,) &: 221.1 (C-1), 209.1 (C-10),
146.6 (C-12), 113.8 (C-13), 54.4 (C-2), 45.1
(C-7), 41.6 (C-9), 38.9 (C-3), 37.8 (C-5),
33.1 (C-6), 30.3 (C-11), 29.6 (C-4), 27.0 (C-
8), 20.3 (C-15), 17.6 (C-14) ., DL b %c¥t 5 Scik
[12] —&k, BN (2R, 3S) -3-methyl-2- (5-
oxo-2-isopropenylhexyl) -cyclopentanone

EEW 6. sHRAMAIRE M, mp 69~71 C,
TRE W5 F W i, ESI-MS m/z: 367.3 [M-H] ™,
¥R CyH,0,,'H-NMR (400 MHz, CDCl,) 8
2.52 (2H, t, J=7.5 Hz, H-2), 1.82 (2H, m, H-
3), 1.28~1.31 (40H, m, H-4~23), 0.88 (3H, t,
J=6.5 Hz, H-24) ;*C-NMR (100 MHz, CDCL,) &:
176.2 (-C=0), 34.6 (C-2), 32.1 (C-3), 30.2
(C-4~18), 29.3 (C-19), 29.6 (C-20), 9.2 (C-
21), 25.5 (C-22), 23.3 (C-23), 14.4 (C-24),
PLEBEE S0 [13] —2, S D AREEIR

a7 AR AREA, mp 62~63 C, &
IR TR R IR0, ESI-MS m/z: 255.1 [ M+
H]*, %> & C, Hy, 0,,'H-NMR (400 MHz,
CDCly) 6: 2.34 (2H, t, J=7.6 Hz, H-2), 1.60
(2H, m, H-3), 1.23~1.27 (16H, m, H-4~13),
1.27 (2H, m, H-14), 1.35 (2H, m, H-15), 0. 87
(3H, t, J=7.2 Hz, H-16);"” C-NMR (100 MHz,
CDCl,) 8; 179.9 (C-1), 34.2 (C-2), 24.9 (C-3),
29.5 (C-4, 13), 29.6 (C-5, 12), 29.7 (C-6 ~
11), 32.2 (C-14), 22.9 (C-15), 14.3 (C-16),
DL S SCHE [14] —30, 88 E IR,

k&% 8. H @A (CHCL ), mp 141 ~
148 °C, ESI-MS m/z: 412.3 [M+H]", 5 T
C,,H,0,"H-NMR (400 MHz, CDCl,) & 5.33 (1H,
d, J=3.6 Hz, H-6), 5.14 (1H, dd, J=15.3, 8.5

Hz, H-22), 5.03 (1H, dd, J=15.3, 8.6 Hz, H-
23),3.54 (1H, m, H-3), 1.06 (3H, s, H-19),
1.02 (3H, d, J=6.6 Hz, H-21), 0.88 (3H, d, J=
6.6 Hz, H-29), 0.81~0.84 (6H, m, H-26, 27),
0.73 (3H, s, H-18), VL & ¥s 5 3Cik [15] —
., H TLC BIFJFELEIMT (254 nm) FHIEMER
TCBER, 10% BilR-L B R, 5508 iRk
SRTEZ MR TR 2 4E TLC XTI, RE(EAHIE, #
E O EL S

& 9. HEKAK (CHCL), ESI-MS m/z:
199.1 [M-H]™, ¥ C,H,y0,.,"H-NMR (400
MHz, CDCl,) &: 2.35 (2H, t, J=7.5 Hz, H-2),
1.63 (2H, m, H-3), 1.25 (16H, m, H-4-11),
0.88 (3H, t, J=6.6, 7.0 Hz, H-12);" C-NMR
(100 MHz, CDCl,) &; 179.6 (C-1), 34.1 (C-2),
32.1(C-3), 29.9 (C-4), 29.8 (C-5), 29.6 (C-
6), 29.5 (C-7), 29.4 (C-8), 29.2 (C-9), 24.9
(C-10), 22.9 (C-11), 14.3 (C-12), VL 8RS
R [16] —F, B AR

L&Y 10. HEKAK (CHCL), ESI-MS m/z
217.3 [M-H]", 4rF3X C,H,0,,'H-NMR (400
MHz, DMSO-d,) 6: 3.72 (1H, s, H-1), 6.67
(4H, d, J=8.4, H-2, H-2', H-6, H-6'), 7.74
(4H, d, J=8.4, H-3, H-3', H-5, H-5') ; “C-NMR
(100 MHz, DMSO-d,) &: 55.7 (C-7), 114.5 (C-
2, C-2', C-3, C-3', C-5, C-5', C-6, C-6"), 131.2
(C-1, C-1"), 158.0 (C-4, C-4"), %45 ik
[17] —&k, BCEXE R bis (4-hydroxyphenyl) meth-
anol ,
4 iTig

ARSI AR o AR 3] 10 MMea Y, Hi
RGP, 6, 9 HERMNZHY HHERE], LG
Y 2~4 HE NG R )R oy Es e, dF—H NI
AT P BERL AR . A R R 256 iy
FERS, H2Y BT A T TR A R G R
Mo @t xHbE Y 1 R, ##17 X EAT
SRS G B YRS B HLBA R X SR AT B R AR S A B
I B A B R SR RS R A TR G, i HLT R
m R, 25 RE A IR 2 (g | B, 193] —
e N ) I O SRS e N G Y i e
feas i, DIFEE iR 5% .

SE k.

(1] EREE (hEEYE) SEZRs. PEEYEM].
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