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Sesquiterpenoids and iridoids from Valeriana jatamansi with anti-
inflammatory and anti-influenza virus properties
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(Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Three sesquiterpenoids and nine iridoids were isolated from the roots and rhizomes of Valeriana
Jatamansi by various chromatographic methods. Their structures were identified by physicochemical properties,
NMR and MS data. Among them, valeriananoid G (1) was a new patchoulol-type sesquiterpenoid, and compound 3
was isolated from the genus Valeriana for the first time. Compounds 3 and 10 exhibited significant inhibitory
effects on nitric oxide production induced by lipopolysaccharide in RAW 264.7 macrophages, with IC;, values of
19.00 and 3.66 umol-L"', respectively. In addition, compounds 4, 6 and 12 showed anti-influenza virus activity with
IC,, values of 51.75, 51.40 and 102.08 pmol-L"', respectively.
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Figure 1 Chemical structures of compounds 1-12

95)-3,8-epoxy-1-O-methyl-5-hydroxyvalechlorine (5)"*'.
4p-hydroxy-8f-methoxy-10-methylene-2,9-dioxatricyclo
[4.3.1.0%7] decane (6)"%. chlorovaltrate Q (7). (3S,4R,
58,785, 88S,95) -3, 8-epoxy-7-hydroxy-4, 8-dimethylperhy-
drocyclopenta [c] pyran (8)!""'.(35,4S,55,75,85,95)-3,8-
ethoxy-7-dihydroxy-4, 8-dimethylperhydrocyclopenta [c]
pyran (9! Mk F R E (10)" ., valtrate hydrin B1 (11)"”
F1 11-methoxyviburtinal (12)*”, Hr b&541 NHE K
I AR, G 3 N IR R & A
AR RSP A R BN, B 310 H B
HIPL 25 TR, AP 4.6 F12 A — & P i B 55
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S HH 708 C,H,,0, RERIE N4, 046
W S e 2 B AL & W TR AR E SR R (3 490 em™) TR Bk
(1704 cm™), '"H NMR I (£ 1) 2R T 6 MG
S, AHE 3 g [0, 1.12 (3H, s, Me-13).1.09 (3H, s,
Me-14) f10.89 (3H, s, Me-15)] Al 3 A~ & % [5, 0.82
(3H, d, J = 6.7 Hz, Me-12) 1 0.95 (6H, d, J = 6.6 Hz,
Me-4",5")]. Ak, 76 'H NMR 1% oo id il 22 31 1 AN % X
F3E(E 5 [0, 4.79 (1H, ddd, J = 9.6, 7.7, 1.2 Hz, H-2)].
76 °C NMR FI DEPT i (£ 1) o, W H T 20 Mk (F
5, A 6 AN F 3L [, 19.2 (C-12).28.9 (C-13).25.5 (C-
14).20.8 (C-15) F122.8 (C-4'.5")].5 N F 3 [6,. 37.1
(C-1)~32.8 (C-6)-29.5 (C-7)-24.6 (C-11) F144.9 (C-2")]-
SN 3E [, 76.1 (C-2).44.9 (C-3).28.9 (C-8).44.0
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Table 1 'H (600 MHz) and “C NMR (150 MHz) data of com-
pounds 1 and 2 (CD,0D)

1 2
Ne- 8, (Jin Hz) rj;lt 3, (J in Hz) r::lt
1 2.03(dd, 14.0,7.7) 37.1t 2.04(dd, 14.0,7.7) 356t
1.59 (overlap) 1.59 (overlap)
2 479 (ddd,9.6,7.7,1.2) 76.1d 4.79(ddd,9.7,7.7,1.6) 75.0d
3 1.41 (overlap) 449d 1.43 (m) 43.3d
4 4145 40.0's
5 76.1s 74.7 s
6 1.74(dd, 14.2,5.3) 328t 1.74(dd, 14.2,5.8) 315t
1.60 (m) 1.59 (m)
7 1.50 (m) 29.5t 1.50 (m) 28.1t
1.38 (m) 1.36 (m)
8 197 (m) 28.9d 1.96 (m) 27.6d
9 142 (m) 440d 1.43 (m) 42.6d
10 40.0's 38.6s
11 1.59 (m) 24.6t 1.59 (m) 24.1t
1.37 (m) 1.36 (m)
12 0.82(d, 6.7) 19.2q 0.82(d, 6.7) 17.8q
13 1.12(s) 289q 1.12(s) 27.4q
14 1.09 (s) 25.5q 1.09(s) 23.1q
15 0.89(s) 20.8q 0.89(s) 19.4q
1 174.6 s 171.3 s
2" 2.16 (m) 449t 2.00(s) 20.1s
3" 2.07 (m) 26.8d
4'/5" 0.95 (d, 6.6) 22.8q

(C-9) F126.8 (C-3")]~ 1 A& H A« [6. 76.1 (C-5)]~ 11
BIER [0, 174.6 (C-1")] F12 AN [0, 41.4 (C-4) FI
40.0 (C-10)].

PG LA NMR ¥E 5 B A =B 5K
] A T R AE K s Wk A R C (2) " LR AH R A
(CD,OD) Hill#53f) NMR %4 (% 1) #HATAF AL 552, &
MW AR ML, EEXHE A 24 C-2
P B R B A A L I 5 B R S AR, X —
e WM i H-2, H-2' (5, 2.16) F1H-3' (5, 2.07) 5 C-1"ff)
HMBC 8% (E2) 4 2HESL . 7546, H-1 (5, 2.03, 1.59).
H-3 (6, 1.41).H-6 (5, 1.74, 1.60)-H-7 (5,, 1.50, 1.38) DL &
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Figure 2 Key 'H-'H COSY, HMBC and ROESY correlations of compound 1
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Me-13 (14) 5 C-3.C-4.C-5F1C-14 (13), Me-15 5 C-1.
C-5.C-9 fil C-10, W H A5 5 H-11 (5, 1.59, 1.37) 5
C-2.C-3.C-4.C-8.C-9 A1 C-10 {f)— & %] HMBC # 3¢,
PA K 'H-"H COSY # (/¥ 2) # H,-1/H-2/H-3/H,-11/H-9/
H-8/H,-7/H,-6 £ H-8/Me-12 {1 Jii F H i & 4, 785 ilF
ST A AR = BRI AETE LR a1 TR
()T T 2544

1A 1A X R TR 2 45 6 ROESY SE4G R &
H G E AN AR VR OC SRR E 1. fil4lE ROESY 3 (K&
2) F1 H-2 5 Me-14 ] NOE #H 5%, H-2 [ FH 5 44 B4 5 #ff
SEN a T . AFEINT R B, A G 1R 2 H-2 [ #
HHED [1: 6, 4.79 (ddd, J = 9.6, 7.7, 1.2 Hz); 2: 6,
4.79 (ddd, J =9.7, 7.7, 1.6 Hz)] A% ML, 30L&
1/ H-2 5 H-11 Z [ A2 7E w BLE AR RS &, B A 3L
1.2 Hz, X —PAESE T H-2 8 a W BYM . A I, 10
G C206 1 7 A IR A Y. H A H-8 5
Me-15 2 [8] /) ROESY A 5% i B Me-12 5 Me-15 A 3%
M. W LA &1 ([a]% -47.29) F12 ([a]2 -56.88)
(e HHE, TR B 25 AR U8 5 58, A& 1 b HoAth 1
WA XA RN Sk &2 v — 3. 456 Bk 5
W, AW S5 R B % a4 IR & TR G .
2 EYEMSERN

K Griess i, %8 7 LA 1~12 9014 LPS % &
0 /0N B LU 400 i RAW 264.7 BEJUNO g 11 451 (&

3 A10 BA W 5T RAE L, 1C, 673 71105 19.00
F13.66 umol-L's fb A 9010 B ARG PE 2 3%, (H 41 i 53
PEELR (CCy, = 14.68 pmol- L), 14 4 3 X 41 il R &
I FEVEPE A (CCy, > 50 pmol L)

Table 2 Inhibition of LPS-stimulated NO production by com-

pounds 3 and 10

Compound IC,/umol-L" CC,/umol-L"
3 19.00 > 50
10 3.66 14.68
L-NMMA 21.80 > 50

55 Ah, A 30K H R I 9 B A/Puerto Rico/8/1934
(HIN1) /&4 MDCK 40 J B8, Xk &7 1~12 #4751t
TR T E MR VAN, L4 WK% (amantadine) {4y BH
PEXTHE . SRt gs B GR3) KM, (b &4 6 12 B FH
— 7 B P B S M, 1C, 18 4 R 51.75.51.40 Al
102.08 umol-L"'« X LbAb A4 4~7 S5 B, C-5 1%
FREEATTE T RE 2 PR IS M - (= P 2 )P 0
WREHEIT R, ERBEUAR, DNJLZK, SR, A
S, JEIR 7 bR 5 B — I S A4 Tk T 2 Ik A K
P UL IS 15 95 P 11 B T 1

Table 3 Anti-influenza virus activity of compounds 4, 6 and 12

Compound IC /umol-L" CC./umol-L"
4 51.75 >200
6 51.40 > 200
12 102.08 >200
Amantadine 67.90 —
3 itie

RS Wk A AR FIAR ZE T T R G 1A Loy
F, F B E T 12 ARG AW, A 3 AN R mE Al
ONINIERRGE o AV B ) B A R AT 0k, 1k
EV 3 RN JE A R o A B AR AR
570 3 F0 10 F A I 1) Bt 205 10, A5 Y0 4.6 F112
BA— PR BIR RGP 1X— 45 FnER 1 % ik
75 N FHAR 22 Hp A 2 1 10 2 05 ok s 240 2 2 R A
[ BN, Xof Ao 2 P A Gt ot 8 # 4 FH 54 e 2
B 1)K R WA T YRR

SMU £

Jasco DIP-370 30 e e X (H AR H JASCO A H);
Bruker Avance 111 HD 600 24 A% #4337 1% (Bruker 23 #]);
Agilent 6200 £ %1] TOF 16500 % %1] Q-TOF LC/MS £ 4t
(Agilent A 7]); Bruker Tensor-27 £L 4N 15X (Bruker A
7]); Agilent 1200 Al Agilent 1100 %Y 7 20 0 AH €5 4% 1%
(Agilent 24 7]), it % ZORBAX SB-C-18 S Ak (43 #r
.46 mm x 250 mm, 1 mL-min™; 3+ #£5%: 9.4 mm x
250 mm, 3 mL-min™") A1 78 & [ 514600 28 (Agilent 24
#]); Hei-VAP Value G3 % i #% 7% /& {X (Heidolph 2 7);
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3111 % CO, 1 5 1% 77 # (Thermofisher 24 #); CKX41
Y45 B A 2 B (OLYMPUS); Spectra Max M2 £ I
fit i AL (Moleccular Devices 2 ]); 78 /2 {0 3% 1 I
GF,, M (B AR i (75 85 PE L 1) ); SephadexLH-20
(Amersham Biosciences 2 &); MCI 3 78 #4 £} (MCI-gel
CHP-20P, 75~150 pm, Mitsubishi 2 #]); ODS-C18
(75 um) RAHEFTEH B (YMC A 5]); MTT.DMSO Fl 4
NIl ke (Solarbio 24 ); Hfi 2 LiE (Hyclone A /)); ff &
B (Roche 22 @); DMEM 4l fg 5% 7% # (Invitrogen 2
a)); /N BB A W 2 ) RAW 264.7 (B BBt BB 40
Mo ), 4w 5 KCB200603YT); 72 Jie % F 3 45 & R (L-
NMMA, #H = RAEVHAGRAHR).

ZiMRE L T 2017 4F 6 7 B B T 38 W8 Wil v 2
M 3%, I B B3 TR 5 R B R R B % E
Wk # Valeriana jatamansi Jones IR FIAR 25, FEUEFR A
(KUMST 20170601) {77 T B3 T K% Edqn k2 5
FR G R IR A A 2 SR =
1 R#RBSSE

T HE) Wik A AR AR 25 (25 kg) 000 W ) A =5 Ui
T 95% LEEARIREL3 R (BRIX 24 h, 37 L), & H#2
WOR, IR B8 . HIRE 5/KIRRFE WK A
Wik« C R TR AN I T BEZEEL, 43 7)) 43 ZIAH B 1R A7 v Tk
OB CEEFANIE TR, L8R ZHEHH (64 g) R HRE
JBE AT i (80~ 100 H TEfi 64 g $EFE, 200~300 H FEKE
300 g ZE4E) HEAT LRI B, &0 ik 2R Z. 1 (801 1—
0: 1) B EEUERE, 75 2 3 AN 414>, Frs. 1~3. Fr.2 (20 g)
I ke i R 3, A T/ TR B (200 1—0: 1) /BN
Tt B AH BT BRI, 45 ) 3 AN 4), Frs.2-1~2-3,
Fr.2-3 (8.5 g) & i A I A a1, DLF 3 B/ 20 1R 2. Tk
(702 1—0: 1) FL BN AH AT B BEBe i, 15 31 4 A2 495, B
Frs.2-3-1~2-3-4. Fr.2-3-1 (70 mg) 38 if ik i A € 33
LA W K/ 2 T8 2018 (605 1—0: 1) 1 A 37t 3h A 3k 47 vk
i, F 2L A4 (6.0 mg). K5 Fr.2-3-1 4 [F (7% 71
R4, ¥ Fr.2-3-2 (5 g) 57 N 345, B Frs.2-3-2-1~
2-3-2-3. Fr.2-3-2-1 (600 mg) i i ek AT (i, DAAT Vi
fik/ S A BE (60 1—0: 1) 1E AR shAHE — 2B 4lifk, 153 2
&5 (5.5 mg) M7 (4.3 mg). L&Y 12 (800 mg)
S O A A RS (CF I R R TR 500101 1) A
H 9 Fr.2-3-2-2 (1.5 @) 143 3 H) . Fr.2-3-2-3 (48 mg)
I 2 ) % HPLC (55% HEE/K) 2tk 33 &9 6
(10 mg, t, = 11.6 min). Fr.2-3-3 (233 mg) & i Sphadex
LH-20 #E i #F il (H ) 73 315 2454 8 (10 mg)
A19 (12 mg). Fr.2-3-4 (1.5 g) 38 id fek I A (3 (=5
e/ H B 1000 1017 1) 56 B2 6 i 43 2 3 AN 41 4y, |/
Frs.2-3-4-1~2-3-4-3. &4 10 (9 mg) #& 8 i ik XA+

1% (1 BE/ S TR B 600 101 1) M 4H %) Fr.2-3-4-1
(125 mg) 13 %) . Fr.2-3-4-2 (97 mg) i 1L 2 ] %
HPLC (45% & Ji5/K) 4itb 3 2145911 (9 mg, ¢, =
12.4 min), Fr.2-3-4-3 (650 mg) i# i Sphadex LH-20 #¢
JRE AT il () 759 25 AN 2045, B Fr.2-3-4-3-1 F Fr.2-
3-4-3-2, Fr.2-3-4-3-1 (300 mg) J&# i ] £ HPLC (70%
FH /7K 1 Sephadex LH-20 % Jig 43 (03 (F B%) 3k —
Halifk, BRI 2 (6 mg) 13 (12 mg). Fr.2-3-4-3-2
(56 mg) il i Sephadex LH-20 %t % #F {0 1% (F i) 46
th, B2 A1 (8 mg) »
2 HFEHEE

&M IR, [ -47.29 (c 0.14, MeOH);
HR-ESI-MS (pos.): m/z 345.239 6 [M+Na]" (C,,H,,0,Na
4518 345.240 0), 667.491 8 [2M+Na]" (C,,H, O Na it
{4 667.490 8); IR (KBr) v, : 3490,2 951,2 870, 1 704,
1468,1385,1338,1268,1218,1068,1047,1013,949,
893 cm’'; '"H NMR (CD,0D, 600 MHz) f1°C NMR
(CD,0OD, 150 MHz) W% 1.
3 EMNE
3.0 RAEMETEN  ARE Griess S, I 1 97 Ik
HINO B 251k . K RAW264.7 411 LL AR 5L 8x10% 441
HaFEFR T 96 FLAR, ¥ E X HRZH (DMSO).LPS (1 pg'mL™)
Hl 20 (DMSO+LPS) ik &4 T T4l (DMSO+LPS+
AR EE A AP = SE8 . AR EE 5 BN
3.125.6.25.12.5.25 F1 50 pumol-L", 24 4 kb B i [A] 2y
24 h, LLL-NMMA NXHE . Griess il AHE I & O
fH (ODy, ). K H MTT iEA I i€ A & 4055 48 B 3% 7 1)
S . NO A i 2 (%) = [(LPS #¥4H OD - b &4
T-HiZl OD) / (LPS #ll 341 OD — %5 441 OD)]x100%
3.2 JURBIRSEIEMITEN MDCK 41 ff H DMEM
BRIk (B 10% 6 4 5 A 1% 5 8 % 2 W),
F 35 °C.5% CO, 5 7= 4 1 15 7% . MDCK 41 fig LA 5L
1.0x10° 4™ 20 f 4 - 96 FLAR, 46540 1~12 73 il b 3
A/Puerto Rico/8/1934 (HINT) J & /& 4 ) MDCK 4 fifd,
48 h JE AT PUIRUBE TR VA o A R i A S B
PEXT R, CellTiter-Glo ¥EI & H 4% H 126 E. 1BM
SPSS Statistics 20 71 5 K41 Jg 7k JZ (CCy,) A%
A (1C,,)o

1R BUR: 70 B B TR (2 B B B4 1S A
BN AR S T NS I T A S R S 2 B L A
% 5 DA R S0 B85 B AL Bl e L AR 23 ) 0T Ak S )
AT 09 FOBUI B B 1E VE VR X PF L 45 98 5 R0 2Rk g 47
BT SEIG VLT AN IE L SCHE B2 ) b 3 B e A AE 20

FIEEMSE: AT T ACE R RS 2K
WA DS TR SR A R R 28 R
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