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Two novel acyclic monoterpenoids isolated from Patrinia villosa
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Abstract: Objective To investigate the chemical constituents of the n-butanol fraction of Patrinia villosa. Methods The
compounds were isolated and purified by various chromatographic techniques including silica gel, ODS, Sephadex LH-20 gel, and
semi-preparative HPLC, and their structures were elucidated by analysis of spectroscopic data. The anti-inflammatory activities were
evaluated by against NO production from lipopolysaccharide (LPS)-stimulated RAW264.7 cells. Results A total of 14 compounds
were isolated from the n-butanol fraction of P. villosa ethanol extract and identified as (2E,5R,6R)-5,8-dihydroxy-2,6-dimethyl-2-
octenoic acid (1), (2E,5R,6R)-8-acetoxy-5-hydroxy-2,6-dimethyl-2-octenoic acid (2), (2E,6R)-8-hydroxy-2,6-dimethyl-2-octenoic acid
3), (6R,7E,9R)-9-hydroxy-4,7-megastigmadien-3-one (4), ethyl chlorogenate (5), ethyl caffeate (6), dihydrosyringenin (7), 7S,8S-
threo-4,7,9,9 -tetrahydroxy-3,3 -dimethoxy-8-O-4"-neolignan (8), (+)-isolariciresinol (9), (7S,8R)-dihydrodehydrodiconiferyl alcohol
(10), ceplignan (11), (+)-syringaresinol (12), salicifoliol (13), and 5-hydroxy-4-(4-hydroxyphenyl)-2(5H)-furanone hydroxy-butenolide
(14). Compounds 1 and 2 are new compounds, and their NO inhibition rates at a concentration of 50 pmol/L were (6.16 = 1.41)% and
(11.11 £ 2.10)%, respectively. Conclusion Compounds 1 and 2 are new acyclic monoterpenoids, and namely patrivic acid B and 8-
acetylpatrivic acid B. Compounds 3, 4, 10, 11 and 14 were isolated from P. villosa for the first time. Compounds 1 and 2 showed no

significant anti-inflammatory activity.
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HAEeNE Patrinia villosa (Thunb.) Juss. )& T
W HL (Valerianaceae), & 1 M AL EAMEY),
|5 i e e ES b= @ IR IR 1 B N S TR S AR
VE NG 2 KR 2 —, B4 16
ST B R PR HE R AR I 45
L. BRZTHANMES, AENEE IS E S 4R
R BAERA YA E IR, AT EVZ X
WA NEE R A, SRR, AfEMEThSH
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ARIEERE . =i, TEE. S R Rk
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WeT, Ny Tk RGO IAZ A O, A
B 9 4% 2 0F A6 W08 B 1) I T I A R AT A0 27 B
AL, AP EEE T 14 MeEY (8 D,
A% E N (2E,5R,6R)-5,8-dihydroxy-2,6-dimethyl-
2-octenoic acid (1)+ (2E,5R,6R)-8-acetoxy-5-hydroxy-
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FEFEER AT 2Pt 2 BORAH A (R SR A
F]D; Waters 1525 23 284 = RGO B4 (R EITR
B A F]D; Sephadex LH-20 % S HE gL (3£[E GE
AF]D; ODS. MCI ik (HA=Z T AR,

ke (200~300 HO, #HEEIEHERIR (5
HEEREIRRF) s nl A E L CeBE T
BHEBAR G IR AT ; LlE FHEE AHEE 15T B
THEEBE BERR CWR COREEN K KA Z AR A
F]). DMEM #57#3%& (3£ [ GE Healthcare HyClone
Life Sciences A #]); JA4F MG (3£[E Gemini Bio 2
#)]); fRZFE (lipopolysaccharide, LPS, 3&[E Sigma A
Ay N-FLHIE-L-FE 2R 5 L BRIE (Ng-monomethyl-L-
arginine acetate, L-NMMA, 3£[E Cayman Chemical 2~
ADs NO it & (FEHEERKAFD. RAW264.7
YA, T E o ERRERE SR B SR AR R T S A
1.2 ZapikiR

FITECE 2584 T 2018 4F 10 H R T2 BB /N %
W& 2EE, KB EARYHE LRIBIR ST N
W BHGC# 8 Y (6% P villosa (Thunb.) Juss.
(T4 . %ERRA (Liu20181001) 7T 228+
PR 25 K5 25 5 RAR 25 22 B =
2 RESNE

HL 36 kg TR AENCE:, BiE, 95% LIk
BTSRRI R IRYE S, R IKIER,
Al BERR OBE OE TR IKREEL, AR
WA G RBNARZEREAIRE . BT ESMIRE
(333 g) ZRERH: R, AP R-BERL Ol (40
10-0 : 100) FIBSER . FE-FEE (50 © 20—~0 © 100D &
Gibh EE VRS 3] 10 ML S A~T.

45D (8.1g) £ ODS Hil, HEE-/K (20 :
80—100 : 0) BEFEWML, 733 9 M5 D1~D6.
Hoy D6 ZlEIAE A (FHEE Pelifss) 4 MEAH sy
D6-1~D6-4, #H4y D6-1 4 pre-HPLC (ZfiE-7K 25 :
75, 8 mL/min) ZEKISEILAY) 4 (2.0 mg, ®R=15
min), #H4) D6-3 4 pre-HPLC (ZJi§-7K 30 : 70, 8
mL/min) ZEL1SEILAEY 7 (3.1 mg, &_R=30 min).
H7y D7 4 pre-HPLC (ZJiE-7K 30 70, 8 mL/min)
A 5B EY) 3 (148 mg, r=15min). 12 (8.8 mg,
&R=20 min) 16 (49 mg, ®r=35 min). 4% D8 &
pre-HPLC (ZJfE-7K 30 © 70, 8 mL/min) Zi{k581LE
)14 (3.3 mg, x=20min) F113 (3.5mg, r=30min).

o E (27.1g) 4 MCI#: (HEE-7K 20 © 80—
100 1 00 RGP, HLAGE] 11 M5, 45 E4

SHHEAE (FED 193] 5 M5 E4-1~E4-5, 4
53 B4-3 %8 pre-HPLC (Zfi§-7K, 27 © 73, 8 mL/min)
Atk B A1 (7.9 mg, ®R=35min). 4% E5
2¢ ODS H: il (HEE-7K 10 2 90—~100 : 00 RGWE
fii, 432 6 N4 ES-1~ES5-6. 414 E5-5 4 pre-
HPLC (Zf-7K 22 : 78, 8 mL/min) 4ifkf5 51k &
Y2 (6.9 mg, =36 min). 414} E8 £ pre-HPLC
(ZfE-K 18 & 82, 8 mL/min) 4i{L 15 FI1L &4 8 (2.1
mg, R=45min). ZH4; E10 &ERAE L ()
VeMiE 3] 4 NP5 E10-1~E10-4, 414 E10-4 £
pre-HPLC (Z.fi§-7K 45 : 55, 8 mL/min) 4755
WAEY10 (23 mg, ®R=35min) F 11 (25mg, ®r=
50 min). #H4) E11 £ pre-HPLC (Zf§-/K 18 : 82,
8 mL/min) 443 2LE4 9 (17.4 mg, /r=65 min)
5 (15.8 mg, 70 min).
3 #R
3.1 HHmEE

&Y 1: BEHRY), 5T HEE. [o]; -20.0
(c0.14,MeOH); UV (MeOH) Amax (log €) 215.4 (3.72)
nm; ECD (MeOH) Amax (Ag) 211(+10.1) nm. HR-ESI-
MS m/z: 203.128 0 [M+H]" (i+51H 203.128 3,
Ci10H1904 ), BEIZM AW /7T 3N CioHis04, AL
FFER 2. (b EPEIE (R 1 Faf IEES] 1 4

=1 {L&41 12 B '"H-NMR (600 MHz) F1 3C-NMR
(150 MHz) 18
Table 1 'H-NMR (600 MHz) and 3C-NMR (150 MHz)

data of compounds 1 and 2

Bl : z
OH dc OH oc

1 172.6 173.0
2 130.9 131.8
3  6.87(,J=7.0H2) 140.2 6.80 (t,J=7.3Hz) 139.0
da  2.32(m) 34.3 2.33 (m) 34.3
4b  2.37 (m) 2.33 (m)

5 353(m) 76.1 3.53 (m) 75.9
6 171 (m) 36.9 1.66 (m) 36.8
7a  1.38(m) 35.9 1.43(m) 318
7b  1.78 (m) 1.92 (m)

8a 3.57(m) 61.1 4.15 (m) 64.2
8b 3.67(m) 4.15 (m)

9 1.83() 12.9 1.83(s) 13.1
10 0.96(d, J=6.8 Hz) 16.1 0.97(d,J=6.8Hz) 151
I 1735
2' 2.02 (s) 20.9
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WA ES (0n6.87,1,J=7.4Hz), 1 MRIEFILES
(0u 1.83) A 1 MUIEFE(ES (60 0.96, d, J = 6.8
Hz). i Eon 10 Mfs5, HPadE 1A EEpkEE
WARBBREES (0c172.6), 1 XWEKRES (Oc
140.2, 130.9) PLA 2 NMEFAIKIE S (dc 76.1, 61.1),
454 HSQC 1%, Biils miim X ) I 5 ANRAE 5 5
SR T 1 MR (0¢36.9), 2 N H 3 (6¢35.9,
34.3) 12 AMHEE (5c 16.1,12.9). PLEE SR
HEV1 ST EE A EREEEECE BRI RS, 1 X
SRR, 2 ANHEE . BREEAIOUEES R 1 M
RIS, W SR P IRA I HIAAAE, TRt
WAL E 1 ATEHRRERNEY) .

EALEY) 1 1) 'H-"H COSY irf, nJ LANI%L 3
H-8 (01 3.66, 3.57)/H-6 (on 1.71)/H-5 (91 3.53)/H-4 (Ou
2.32,2.37)/H-3 (6n6.87) 1 1 L HEEEE, LK Me-
10 (61 0.96)/H-6 (6n 1.71) K 1 HEEMESE (K 2),
HMBC 91, Me-9 (0n1.83) 5 C-3 (dc 140.2), C-2
(6c130.9) LK C-1 (oc 172.6) MIMRAES, $#n
Me-9 JELE QUG b, [FI XU S B Iy, AR
HR-ESI-MS 25 (1) 731 NAAEHEE, #iE C-1.
C-5 Fl C-8 LIEH S, HLAk, R Me-9 MIL2E1L
¥ (6c 12.9), AILARASE 2,3 WA E A
2 Z X (6c 22258, DL EESHEREY 1 H

A B
200
y=1.006 1 x+2.983 7
R2=0.997 1
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W
4 DPa+Alldata 100%
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(;expl]
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(2E)-5,8-dihydroxy-2,6-dimethyl-2-octenoic acid, H.
52 Mmib &Y (2E,6R)-8-hydroxy-2,6-dimethyl-2-
octenoic acid JEH AL, HEW 1 INECSE T
1 NEEEEAREL, b &M 1 S Hh s 2 AN FiE
dty, HAFETFRMESE L, JEikiE ROESY A2k
T AR AL . R R S R i iR B S (DFT)
SHELEYIR 2 MR TSR 68 F1 5R*,6R™)i#4T NMR
. TP RE DP4 R a1 C-
5 Fl C-6 [RAHNHE LA SR* 6R* IIMER N 100%. #x
JE B ECD FIiHA ECD Migkm s (A
3), WEE 1 PR EN SR6R. Hlik, 1k
HEW1 HISERMIEEN (2E,5R,6R)-5,8-dihydroxy-2,6-
dimethyl-2-octenoic acid, % N FATEMCER B.

'H-'THCOSY =— HMBC . x

2 WEY 1. 2 BXREZHRHEREXE
Fig.2 Key 2D NMR correlation spectra of compounds 1

and 2

— Exp. for 1
— . Calc. for 5R,6R-1
e Calc. for 58,68-1
- --Exp. for 2

300
Anm

400

B3 LAY 1 (5R*6R*) FESLIESHEENEZMERXR (A) LAY 15028 ECD fhzk (B)

Fig.3 Linear relationship between experimental and calculated carbon spectrum values of compound 1 (5R*6R*) (A) and

ECD experimental and calculated curves for compounds 1 and 2 (B)

EY) 2: EMRY), ST HEE. (o], —41.4
(c 0.14, MeOH); UV A" (nm): 214 (3.49); ECD
(MeOH) Jumax (A€) 214.5 (—5.58) nm; HR-ESI-MS m/z:
267.120 9 [M + Na]* (il H { 267.120 8,
Ci12H100sNa), #5453 1A CioaH200s, A

RN 3. EY 2 5469 11 'H-NMR 1 13C-

NMR EHEAEE AL, FEANFEZUEY 2
R ZH 1 HOBIEES (on 2.02; dc 20.9,
173.5), H C-7 M2 (6c 31.8) Bl ME Y
¥ (Ad—-4.1), C-8 2 (5c64.2) B FAK
Whiks (Ao +3.1). 7£ HMBC i (J&3) sl
F| 652.02 (3H, s), on4.15 (2H, m, H-8) 5 ¢ 173.5
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AHRAE 5, HEIL G 2 h 2 R SBEHSEALE C-
8 fir. mEZMMMEHEIE R a2 51 AF
FHIF ISR RS, sl &4 2 5258 ECD Atk
S 1 KSR ECD UL BE ST 2 HIZERHY
M9 5R,6R. KlIt, HENEY) 2 S5y (2E,5R,
6R)-8-acetoxy-5-hydroxy-2,6-dimethyl-2-octenoic acid,
44N 8- Lt AL K B

WEW) 3. BEWRY), ST HEE, ESI-MS
m/z: 187.3 [M+H]"s 'H-NMR (600 MHz, CD;0D) ¢:
6.76 (1H, t, J = 7.0 Hz, H-3), 3.60 (2H, m, H-8), 2.23
(2H, m, H-4), 1.81 (3H, s, H-9), 1.62 (1H, m, H-7b),
1.48 (1H, m, H-5b), 1.37 (1H, m, H-7a), 1.30 (1H, m,
H-5a), 0.94 3H, d, J= 6.5 Hz, H-10); '3C-NMR (150
MHz, CD3;0D) d: 172.1 (C-1), 143.7 (C-3), 129.1 (C-
2), 60.9 (C-8), 40.6 (C-7), 37.0 (C-5), 30.5 (C-6), 27.2
(C-4), 19.8 (C-10), 12.5 (C-9). %It H ¥ 5 kIR
B, HEtEY 3 N (2E,6R)-8-hydroxy-2,6-
dimethyl-2-octenoic acid.

W& 4. wEMRY, ST, [07%,
ESI-MS m/z: 209.3 [M+H]". '"H-NMR (600 MHz,
CD;0D) ¢: 5.88 (1H, s, H-4), 5.70 (1H, dd, J = 15.3,
5.8 Hz, H-8), 5.58 (1H, dd, /= 15.4, 9.0 Hz, H-7), 4.28
(1H, m, H-9), 2.67 (1H, d, J = 9.2 Hz, H-2a), 2.40 (1H,
d, J=16.8 Hz, H-2b), 2.04 (1H, d, J = 16.8 Hz, H-2a),
1.94 (3H, s, H-13), 1.24 (3H, d, /= 6.4 Hz, H-10), 1.03
(3H, s, H-11), 1.00 (3H, s, H-12); 3C-NMR (150 MHz,
CD;0D) o: 202.1 (C-3), 166.1 (C-5), 140.2 (C-8),
127.2 (C-7), 126.1 (C-4), 68.8 (C-9), 56.6 (C-6), 48.4 (C-
2),37.1(C-1),28.0 (C-12),27.3 (C-11),23.8 (C-10), 23.7
(C-13). LA EHds 50 IE — 30, etk a 4
(6R,7E.9R)-9-hydroxy-4,7-megastigmadien-3-one.

WEYS: Oy, %iET R, ESI-MS
m/z: 351.4[M+H]"s "H-NMR (600 MHz, CD30D) ¢:
7.53 (1H,d,J=15.9 Hz, H-7"), 7.04 (1H, d, /= 2.0 Hz,
H-2), 6.94 (1H, dd, J= 8.2, 2.1 Hz, H-6"), 6.78 (1H, d,
J=28.1 Hz, H-5), 6.22 (1H, d, J=15.9 Hz, H-8'), 5.29
(1H, td, J= 7.8, 4.3 Hz, H-3), 4.17 (1H, m, H-3), 4.11
(1H, m, H-8), 3.74 (1H, dd, J=7.7, 3.1 Hz, H-4), 2.22
(1H, m, H-2b), 2.19 (1H, m, H-6b), 2.13 (1H, dd, J =
13.5, 8.3 Hz, H-2a), 2.01 (1H, dd, J = 13.6, 6.3 Hz, H-
6a), 1.24 (3H,t,J="7.1 Hz, H-9); '3C-NMR (150 MHz,
CD;0D) ¢: 175.0 (C-7), 168.4 (C-9), 149.7 (C-3),
147.2 (C-7), 146.8 (C-1), 127.6 (C-1), 123.0 (C-6),

116.5 (C-5), 115.1 (C-8), 115.0 (C-2), 75.8 (C-1), 72.7
(C-4), 72.1 (C-3), 70.5 (C-5), 62.6 (C-8), 38.0 (C-6),
14.3 (C-9). PA_EKHE 5 SO IE A B0, it
WG 5 NEIEIR LR

WwaEw 6. kY, 5 T HEE, ESI-MS
m/z:207.1 [M+H]". 'H-NMR (600 MHz, CD30D) ¢:
7.53 (1H, d, J= 15.9 Hz, H-7), 7.05 (1H, s, H-2), 6.94
(1H, d, J= 8.0 Hz, H-6), 6.79 (1H, d, J= 8.0 Hz, H-5),
6.25 (1H, d, J=15.8 Hz, H-8), 4.22 (2H, q, /= 7.1 Hz,
H-1'), 1.31 (3H, t, J = 7.1 Hz, H-2"); 3C-NMR (150
MHz, CD30D) d: 169.5 (C-9), 149.5 (C-4), 146.8 (C-
1,3), 127.7 (C-2), 123.0 (C-5), 116.5 (C-6), 115.2 (C-
7), 115.1 (C-8), 61.5 (C-1"), 14.6 (C-2"). VL F¥dRES
SCHRRE — Y, S EAEY) 6 NMHEER 21 -

& 1. LRy, 5% T HEE, ESI-MS
m/z:211.2 [M—H] . 'H-NMR (600 MHz, CD;0D) ¢:
6.49 (2H, s, H-2, 6), 3.79 (6H, s, OCH3), 3.54 (2H, t,
J=6.5 Hz, H-9), 2.60 (2H, t, J = 7.7 Hz, H-7), 1.81
(2H, m, H-8); '3C-NMR (150 MHz, CDsOD) ¢: 148.5
(C-3, 5), 134.8 (C-1), 133.5 (C-4), 106.5 (d, C-2, 6),
61.7 (C-9), 56.5 (OCH3), 35.8 (C-8),32.9 (C-7). LA L
Bl 5 CER i iE — 302, MUEENEW T A
dihydrosyringenin.

a8 LRy, 5iE T HEE, ESI-MS
m/z:379.4 [M+H]". "H-NMR (600 MHz, CD30D) ¢:
7.02 (1H, d, J=1.9 Hz, H-2"), 6.97 (1H, d, J= 8.2 Hz,
H-5", 6.86 (1H, d, J= 8.2 Hz, H- 6"), 6.85 (1H, s, H-2),
6.76 (1H, d, J= 8.1 Hz, H-5), 6.71 (1H, dd, /= 8.2, 2.0
Hz, H-6), 4.87 (1H, m, H-7), 4.19 (1H, q, /= 5.1 Hz,
H-8),3.86 (3H, s, 3-OCH3), 3.82 (3H, s, 3'-OCH3), 3.56
(2H, t, J = 6.5 Hz, H-9'), 2.62 (2H, t, J = 7.7 Hz, H-7),
1.80 (2H, m, H-8"); '3C-NMR (150 MHz, CD;0D) ¢:
152.5 (C-3"), 149.6 (C-3), 148.0 (C-4"), 147.6 (C-4),
138.1 (C-1"), 134.2 (C-1), 122.5 (C-6"), 121.2 (C-6),
120.0 (C-5", 116.2 (C-5), 114.3 (C-2"), 112.1 (C-2),
88.1 (C-8), 74.6 (C-7), 62.6 (C-9"), 62.3 (C-9), 57.1 (3-
OCH3), 56.9 (3'-OCH3), 36.0 (C-8"),33.1 (C-7). ik
PAEHHE 5 SRR IE — Y, HUE A 8 N
78,8S-threo-4,7,9,9 -tetrahydroxy-3,3 -dimethoxy-8-O-
4'"-neolignan.

a9 HETEMH A, %¥E T HEE, ESI-
MS m/z: 361.4 [M + H]*. 'H-NMR (600 MHz,
CDs;0D) o: 6.74 (1H, d, J = 8.0 Hz, H-5), 6.68 (1H, d,
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J=1.8Hz, H-2), 6.65 (1H, s, H-5%, 6.61 (1H, dd, J =
8.0, 1.9 Hz, H-6), 6.18 (1H, s H-2"), 3.80 (3H, s, 3-
OCHs), 3.77 (3H, s, 3“OCHj3), 3.70~3.66 (2H, m, H-
9a), 3.66~3.61 (2H, m, H-9"), 3.40 (1H, dd, J = 11.3,
4.0 Hz, H-9b), 2.77 (2H, d, J= 7.7 Hz, H-7"), 2.02 (1H,
m, H-8%, 1.79~1.73 (1H, m, H-8); BC-NMR (150
MHz, CD;OD) d: 149.0 (C-3"), 147.2 (C-3), 145.9 (C-
4'), 145.3 (C-4), 138.7 (C-6"), 134.2 (C-1), 129.0 (C-
1), 123.2 (C-6), 117.4 (C-5%, 116.0 (C-5), 113.8 (C-2),
112.4 (C-2%, 66.0 (C-9"), 62.2 (C-9), 56.3 (3-OCHa),
56.3 (3'-OCH3), 48.0 (C-7, 8), 40.0 (C-8"), 33.6 (C-7").
DL A B Sk iaE — 504, St EY 9 R
(H)- &I EER.

A 10: B EEE, 5% T HEE, ESI-MS m/z:
359.4[M—H] . 'H-NMR (600 MHz, CD;OD) 8: 6.95
(1H, s, H-2), 6.82 (1H, d, J= 8.1 Hz, H-6), 6.77 (1H, d,
J=28.1Hz, H-5), 6.73 (2H, s, H-2, 6", 5.49 (1H, d, J =
6.2 Hz, H-7), 3.86 (3H, s, 3-OCH3), 3.85 (1H, d, J =
5.4 Hz, H-9b), 3.82 (3H, s, 3-OCH3), 3.76 (1H, dd, J =
11.1,7.3 Hz, H-9a), 3.57 (2H, t, J = 6.4 Hz, H-9"), 3.47
(1H, q, J= 6.3 Hz, H-8), 2.63 (1H, t, J=7.7 Hz, H-7"),
1.82 (2H, m, H-8"); '3C-NMR (150 MHz, CD;0D) 6:
149.1 (C-3), 147.5 (C-4), 145.2 (C-3"), 136.9 (C-1),
134.8 (C-1), 129.8 (C-5), 119.7 (C-6), 117.9 (C-6"),
116.1 (C-5), 114.1 (C-2", 110.5 (C-2), 89.0 (C-7), 65.0
(C-9), 62.2 (C-9", 56.7 (3-OCH3), 56.4 (3'-OCH3),
55.5(C-8), 35.8 (C-8),32.9(C-7") LA ¥ 5 vk
WA —H, MEENLED 10 N (7S8R)-
dihydrodehydrodiconiferyl alcohol.

a1 TR MR, 51T HEE, ESI-
MS m/z: 3453 [M —H] . 'H-NMR (600 MHz,
CD;0D) d: 7.61 (1H, brs, H-4), 7.57 (1H, brs, H-6),
6.94 (1H, brs, H-2'), 6.83 (1H, d, J= 8.2 Hz, H-6"), 6.78
(1H, d, J= 8.1 Hz, H-5), 5.62(1H, d, J = 6.4 Hz, H-2),
3.90 (3H, s, 7-OCH3), 3.84 (2H, m, H-9), 3.82 (3H, s,
3'-OMe), 3.56 (1H, m, H-3); 3BC-NMR (150 MHz,
CD;0D) 6: 171.1 (C-8), 153.3 (C-7a), 149.1 (C-3"),
147.8 (C-4"), 145.1 (C-7), 134.1 (C-1"), 120.6 (C-4),
119.8 (C-6), 116.2 (C-5"), 115.3 (C-6), 110.5 (C-2),
90.1 (C-2), 64.7 (C-9), 56.7 (7-OCH3), 56.8 (3- OCH3),
54.7(C-3). bbb iBHc 5 SCkE — B0, W
EE 11 RAEEAR R

&) 12: SEHRY), 53T HEE, ESI-MS

m/z: 419.5 [M+H]". 'H-NMR (600 MHz, CD;0D) §:
6.66 (4H, s, H-2, 6, 2', 6", 4.72 (2H, d, J = 4.0 Hz, H-
7,7, 4.26 (2H, m, H-9a’, 9a’), 3.88 (2H, m, H-9b, 9'b),
3.15 (2H, m, H-8, 8", 3.84 (12H, s, 4X OCH3); 3C-
NMR (150 MHz, CD;OD) d: 149.4 (C-3, 5", 3, 5), 133.1
(C-1', 1), 104.3 (C-2', 6, 2, 6), 86.7 (C-7, 7), 72.3 (C-
9,9, 56.6 (4 X OCH3), 55.2 (C-8, 8". LA L5
BRECBIE A —ET), MUSEEM 128 (H)-TH
iFE

&M 13: WwEHIRY), 53T HEE, ESI-MS
m/z:249.2 [M—H] . 'H-NMR (600 MHz, CD;0D) ¢:
6.96 (1H, s, H-2), 6.82 (1H.d, J = 8.2 Hz, H-5), 6.78
(1H, d, J = 8.2 Hz, H-6), 4.67 (1H, d, J= 6.5 Hz, H-7),
4.54 (1H, dd, J = 9.5, 6.9 Hz, H-9b), 4.36 (1H, d, J =
9.7 Hz, H-9b), 4.29 (1H, t, J= 8.7 Hz, H-9a), 4.08 (1H,
dd, J=9.1, 3.4 Hz, H-9'a), 3.86 (3H, s, 3-OCH3), 3.56
(1H, td, J= 8.7, 3.3 Hz, H-8), 3.21 (1H, dd, J = 14.8,
7.7 Hz, H-8"); 3C-NMR (150 MHz, CD;0D) ¢: 181.1
(C-7", 149.2 (C-3), 147.7 (C-4), 132.2 (C-1), 120.2 (C-
6), 116.1 (C-5), 110.9 (C-2), 87.8 (C-7), 71.9 (C-9),
70.9 (C-9"), 56.4 (C-8'), 47.6 (C-8). iRyt ¥dii 5
SCHRFRTE — U8, B E LB 13 24 salicifoliol.

WEY 14: WERKE L, 5% T HEE, ESI-
MS m/z: 1932 [M + H]*. 'H-NMR (600 MHz,
CDs0OD) d: 7.67 (2H, d, J= 8.8 Hz, H-3", 5"), 6.87 (2H,
d, J= 8.8 Hz, H-2', 6'), 6.50 (1H, s, H-5), 6.32 (1H, s,
H-3); 3C-NMR (150 MHz, CD;0D) : 174.2 (C-2),
165.7 (C-4), 162.1 (C-4'), 131.3 (C-2, 6), 122.2 (C-1"),
116.8 (C-3', 5'), 111.7 (C-3), 99.9 (C-5). DL EHHES
SCRRAROE FE A — Y, HUEEN A 14 N 5-
hydroxy-4-(4-hydroxyphenyl)-2(5H)-furanone hydroxy-
butenolide .
3.2 IRTEMENK

SEH LPS 55 RAW264.7 ZH i 48 SE AL, Wik,
H0 1R 2 BATRAMIT R IEVE TR IE, BARSLIG S5
SCERF IR, L-NMMA NFATEZY . 45 B8, 1k
H) 12 KR BEPURIENE, 1E 50 umol/L
WEER, A6AW 1 F0 2 X RIEBAL A NO Az R
ROHA (6.1611.41) %F1 (11.11£2.10) %, BHYE
2l LNMMA I3y (58.30+1.23) %.
4 Tig

AT FEXT I AC T 1 IE T BE SR AL 2R AT 1 2 1%
A, WIS E T 14 MUED, B3 A
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TR EY), 1| DMED ZFRNED), 3 M
BRNTRELEY), 7 DRIRRFLED. Hiik
B2 e ET, WEY 3. 4. 10, 11, 14
BN EAECE oy B AR 3] . RSN RIE TRV 45
IR, B &Y 1 8 2 £ 50 pmol/L W 2T X LPS
751 RAW264.7 4l NO A& G B A I E F .
HECH ST, (H)-THEER (12) BA)72
BT ARIENE, BEARSCEMERIE. k. 2R,
O UL PA S O R AFR imHERR £ FE (6) 18I 4%
}%K-F-«B (nuclear factor kappa-B, NF-xB) AHI<iH M
R B3 T RIS TER 2], HAh b S RIRER I
T2 AEYDETE, 0 (2E,6R)-8-hydroxy-2,6-dimethyl-
2-octenoic acid (3) HAHUE BIBAATETER); salicifoliol
(13) AA etz ps i E R, xeefe &l ae
RIS T EAEMCETE RS . TR HEIR AL SETh Y
. AT BT T Mo R R
B, JEHR T RIS, NI EEAY)
TEVETTIE R 25 TSR TR T LS
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