« 4136« PER 2021478 B52% B 148 Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 14

ZARED 1 MR R EFiE AR

AL, A, R ORY
1. FEARNM B 25 AR 38T, = smit 666100
2. PR ERE, VU B 610041

# E: BW XS uAKRE Saussurea costus FRIBAGA-0E AT, FFVIPER AT AEMSE. A% FHZMMEOEsBEF
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ZER (1b). 2538 L& 1 AHLEY, Xt LPS %5 RAW 264.7 MR NO Bom HHMHIETE, EEmHIRE (ICs)
4 21.7 poml/L.
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A new guaiane sesquiterpene lactone from Saussurea costus

HU Zu-yan', DAO Jian-hua', ZHAO Min?
1. Xishuangbanna Institute for Food and Drug Control, Jinghong 666100, China
2. West China Hospital of Sichuan University, Chengdu 610041, China

Abstract: Objective To study the sesquiterpenes and their anti-inflammatory activities from the roots of Saussurea costus.
Methods The compounds were isolated and purified by various column chromatography (silica gel, MCI, ODS and HPLC), and
their structures were elucidated by extensive spectroscopic analysis (HR-ESI-MS, 1D and 2D NMR) and chemical hydrolysis
method. The inhibitory effect of compounds on nitric oxide (NO) production in lipopolysaccharide (LPS)-induced mouse
macrophage (RAW 264.7) cells was evaluated by Griess assay. Results One new guaiane sesquiterpene lactone derivative was
isolated from the petroleum ether fraction of the EtOH extract of S. costus, and its structure was identified as costusin A (1). The two
products yielded from the mild alkaline hydrolysis of 1 were identified as 3-epizaluzanin C (1a) and decanoic acid (1b). Conclusion
Compound 1 is a new guaiane sesquiterpene lactone derivative that exhibited inhibitory effect on NO production in LPS-induced
RAW 264.7 cells, with the ICso value of 21.7 umol/L.
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SN ARER A (costusinA, 1), EM 24
IKAAEF=HI N 3-epizaluzanin C (1a) FIEZEEE (1b).
i WL 1. RH Griess IEVI ML EY 1 16
G £ B (lipopolysaccharide, LPS) 5%/
B ELWR A RAW 264.7 772 NO B i, 45
SRR, LAY 14 LPS 55 RAW264.7 41 i
A NO o i S EIAE A, 2 B K B
(ICs0) 4 21.7 pmol/L.
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Fig.1 Structure of compound 1

1 UESHR

Perkin Elmer Model 341 #Jig)s{ (£H PE A
#]); Perkin Elmer one FT-IR B4t (£
PE /A#]); Shimadazu UV-2401 &4ha] W50 6%
1+ (HZ Shimadazu A #]); Bruker Ascend 400 %l 4%
T 3EAR A  Bruker MicrOTOF QII % 543 #4245 154X
(f#E Bruker 247 ); LC-3000 %4 i A (5 4 (b
HAGHTEEAF]); Kromasil Cig UM -l 2% €015 4+
(250 mmX 10 mm, 5 pm); &2 AR GFoss
iR (P ES BRI D; 50 pm ODS
RAH Cis R (HA YMC A#]);: 50 pm MCI W Jlig
( HZ Mitsubishi Chemical A #]). ARG (3EH
Sigma Aldrich Aw]); REaiFEE CREERRHMER}
HARAFD; HAbHraifb 2287 CREEE TR
W THBRAFD; Griess i1 NO Wifll& GEa R
VBRI IE2 8 (3LHE Sigma Aldrich 2
7]); RPMI 1640 35773 (SEHE Gibeo 2 7))

ARFLHI N 2019 4E 10 H WF R 18t
2T, R R R 2 R B KRR B B2 N
SR ER B 2 ARF S, costus (Fale.) Lipsch.

TR, FEAS (HX20191002) 780 PU )1 K248
PE B .
2 RESSE

SAREF TR 4 kg, MIEEH 95% LB HRIZ
YHREL 3 WKk, BRI 3 do & I REURI IR K 4
BT, 1FRIRE 860 g. K MR BT 5 L #
Ke (60 CH, FHSEARFN A HMEEAEE 3 Ik, BT
KA RHBNRE (116 ). KA mikg & it
17T MCI B 3ERR 2, DLFHEE-/K (91 1D #H T3
Wi, 19ENRE 98 go HUZAT MR A7 34T IEAHRE R
FE €L, DUAT I k-5 R 2,06 (100 @ 1—-50 & 1—20 :
1-10: 155152 1—1: 1) BEER, LHE
ORI IR 6 N Fr. A~B (6.2 g) KH
ODS KA 5, HEE DK (11153
27 1354 1 159 1 DFIHFEERSE LRSS 6 N4
4y Fr. B1~B6. Fr. B4 (615 mg) £2F#4% HPLC
Bk (78% M) FEAE, HEMLEY 1 (13 mg,
fR=31 min).

3 LT

WED 1. BERAREE, [a]) —45° (¢ 0.2,
CHCl;). HR-ESI-MS EoRH M 73 T8N m/z:
423250 9 [M+Na]® (il & {H K~ 423251 1,
CasH3604Na), FHIEHEN I 20T 30N CasHze040 LL40
Hoilk BoR H MR E A RE (1 77097, 1 732.96
em™) EEMA.

'H-NMR i (£ 1) &R 36 MRS, ©Bih6
MEELES 0u 6.26 (1H, d, J = 3.5 Hz), 5.48 (1H, s),
5.45 (1H, d, J= 3.1 Hz), 5.33 (1H, s), 4.89 (1H, s) Al
4.76 (1H, s); 5 MAHIERE(ES 6n5.63 (1H,t,J=
6.2 Hz), 3.85 (1H, t, J = 9.1 Hz), 3.01 (2H, m), 2.83
(1H, m); LA 11 HE AL S on 2.25 2H, t,
J = 7.5 Hz), 2.08 (1H, m)/2.47 (1H, m), 1.86 (1H,
m)/2.24 (1H, m), 1.57 (2H, m), 1.34 (1H, m)/2.20 (1H,
m) F11.20~128 (12H, m); %4h, mmXAE 1 AHH
REUES [0n0.81 BH, t,J=6.8 Hz)]. 3C-NMR i
(R D HE 25 4MES, 454 HMQC 14414 5l
I8N 2 MRIEIRIE 5 6c 173.4,169.9; 6 MEkis
5 0c 149.3, 148.1, 139.3, 120.4, 113.3, 115.2; 5 NX
FHILTR1E 5 oc 85.0, 75.8, 49.8, 45.2, 44.6, Hf7ise
2 MNEARIIR RIS oc 85.0,75.8; 11 ANIEH A
W55 dc 37.3, 36.7, 34.5, 31.8, 31.0, 29.4, 29.3,
29.2,29.0,24.9,22.6; VAR 1 ANHIEERIE S 6c 14.0,
SRSk R, R R E L S 5 AR
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#£1 1LE4 18 '"H-NMR (400 MHz, CDCl3) #1 3C-NMR (100 MHz, CDCl3) #iE
Table 1 'H-NMR (400 MHz, CDCl3) and 3*C-NMR (100 MHz, CDCls) data for compound 1
DA on dc A On dc
1 3.01 (m)®* 49.8 138 6.26 (d, J=3.5 Hz)
2a 1.86 (m) 373 140, 4.76 (s) 113.3
2 2.24 (m) 148 4.89 (s)
3 5.63 (t,J=6.2 Hz) 75.8 150 533 (s) 115.2
4 149.3 158 5.48 (s)
5 3.01 (m)* 44.6 1 173.4
6 3.85(t,J=9.1 Hz) 85.0 2 2.25(t,J="17.5Hz) 345
7 2.83 (m) 452 3 1.57 (m) 24.9
8a 1.34 (m) 31.0 4' 1.20~1.28 (m)* 29.0
8B 2.20 (m) 5 1.20~1.28 (m)* 29.2
9a 2.08 (m) 36.7 6 1.20~1.28 (m)* 29.4
9B 2.47 (m) 7 1.20~1.28 (m)* 293
10 148.1 8’ 1.20~1.28 (m)* 31.8
11 139.3 9’ 1.20~1.28 (m)* 22.6
12 169.9 10’ 0.81 (t, /= 6.8 Hz) 14.0
130 5.45(d,J=3.1 Hz) 120.4
CRNMETREES

doverlapped sigals

K BUAE2 3-epizaluzanin CUOEE S AR AHLL, 5
RAGT XNE IER BTG SV & . BRI,
W12 FIWT A B4 (0 G5 R RRAE R A QAR e 2R 5 -
BE% A KB R R D R -

RGBT AR T S A T R
% (B 2). /£ HMBC #H, H-1 (61 3.01) 5 C-4
(6c 149.3), C-14 (6c 113.3), C-6 (dc 85.0), C-3 (dc
75.8) FEAEILFEAID; H-2 (0n 1.86,2.24) 5 C-10 (dc
148.1), C-5 (6c 44.6) AEFEAHK; H-5(6u3.01) 5
C-10 (¢ 148.1), C-7 (6c 45.2), C-2 (6c 37.3) FfF{Eit
FEAHG; H-6 (dn 3.85) 5 C-4 (dc 149.3), C-1 (¢

— > HMBC
'H-'H cosy

2 L&Y 1 KEZE HMBC 1 'H-'H COSY %
Fig. 2 Key HMBC and 'H-'H COSY correlations of

compound 1

49.8), C-8 (dc 31.0) HmFEMK; S, 454 'H-H
COSY i H-3/H-2/H-1/H-5/H-6/H-7/H-8/H-9 FH4%
Z G A AS 5 UE T Hd oo 5 Looik
FEdmE 1, 5 AT B JH-7 (6n 2.83) 5 C-12 (6¢c
169.9), C-13 (dc 120.4), C-5 (dc 44.6), C-9 (5¢c 36.7)
FAEZLFEME; H-13 (du 5.45, 6.26) 5 C-11 (dc
139.3), C-12 (6c 169.9), C-7 (3¢ 36.7) HmFEH%,
A] DAHEN = U RR AR C-7 £ B C-6 iR
IS, 54, AR C-4 AL XA E AT LAAR
& H-15 (0 5.33, 5.48) 5 C-4 (dc 149.3) Hl1 C-3 (¢
75.8) MEFEAHRAE SHhE, THELE C-10 A7 B0V
£7'E i H-14 (64 4.76, 4.89) 5 C-10 (oc 148.1), C-1
(6c 49.8), C-9 (dc 36.7) WIILFEAHAT SHIE - I)5
HAE H-3 (0n 5.63) 5 C-1' (6¢c 173.4) (IR FEAHRAS
SR E AR RIS C-3 A FR T RS B A
LR A 1 PR Z5 4 % 5 A 3-epizaluzanin
C-3-yl decanoate (& 2). 54b, H-3 5 H-6 [FJFEX
F2 AT DL S NOESY i+ H-3 (61 5.63) 5 H-6 (6n
3.85) WIAHRAE S5 22T (& 3).

R T GEY 1 AT e R S IE, H 0.1
mol/L KOH 7 # i Hot Ho b A7 I8 A A K i, s 8
SERJEINER TR AL, ] CH.Cly 2L, AE M4
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3 &A1 MEE NOESY HHx

Fig. 3 Key NOESY correlations of compound 1
HPLC il &3 2K fE =9 1a A1 1b. i@ 5 S04k
W) 3-epizaluzanin CUOVHI IE 2 g U347 9k 3% 24
5 S A BT LU, e AL A 1a F 1b 535
N 3-epizaluzanin C fIIEZRER . 28 LATIR, (&
1 &% e i 1 iR, 4 Scifinder 1 2 i &
RH AR R AEEwEAT A, R NEARE
%A,

&Y 1a: HEMAREE, [o]d-45° (¢ 0.2,
CHCl;), HR-ESI-MS %5 tH#E4> T 251U m/z 269.115 2
[M-+Na]" G N 269.115 4), WhES TR
Ci5H1503. 'TH-NMR (400 MHz, CDCl3) §: 6.18 (1H, d,
J =3.5 Hz, H-13B), 547 (1H, d, J = 3.1 Hz, H-13a),
5.45 (1H, s, H-15B), 5.32 (1H, s, H-150), 4.90 (1H, s,
H-14p), 5.75 (1H, s, H-14a), 4.65 (1H, t, J = 6.2 Hz,
H-3), 3.87 (1H, t, J = 9.2 Hz, H-6), 3.07 (2H, m, H-1,
5), 2.83 (1H, m, H-7), 2.49 (1H, m, H-9p), 2.21 (1H,
m, H-8p), 2.14 (1H, m, H-2p), 2.08 (1H, m, H-8a),
1.84 (1H, m, H-20), 1.36 (1H, m, H-9a); '*C-NMR
(100 MHz, CDCl;) J: 49.6 (C-1), 36.9 (C-2), 74.4
(C-3), 154.1 (C-4), 45.6 (C-5), 85.2 (C-6), 44.1 (C-7),
31.1 (C-8), 39.9 (C-9), 139.5 (C-10), 148.6 (C-11),
1702 (C-12), 120.5 (C-13), 113.2 (C-14), 112.9
(C-15). DL B 530kl — 509, 8BS e s
¥ 1a >~ 3-epizaluzanin C.

&Y 1b: g EARE A, HR-ESI-MS 45
HHES> T35 T8 m/z 172.146 3 [M~+Na]® GiHEAE N
172.146 3), i€ 7T N CioH002. "H-NMR (400
MHz, CDCl3) 6: 2.34 (2H, t, J = 7.5 Hz, H-2), 1.63
(2H, m, H-3), 1.35~1.27 (12H, m, H-4~9), 0.88 (3H,
t,J = 6.8 Hz, H-10); *C-NMR (100 MHz, CDCl;) ¢:
180.6 (C-1), 34.3 (C-2), 24.8 (C-3), 29.2 (C-4), 29.4
(C-5), 29.5 (C-6), 29.4 (C-7), 32.0 (C-8), 22.8 (C-9),
14.2 (C-10). VA % 5 cmkkiE —#0, #HEE
&Y 1b N IEZR TR .

4 NO HIFIE MM E
S kKA Griess EDEMALEY 1 X

RAW 264.7 4l NO Uil fE A o BUE T34k

ARSI RAW 264.7 40, % 1 X105 A>/mL K FE i

ITFRE, MREOInan 96 FLESFRMRH, LI 200

ul AfEE . B, 75 37 C. 5% CO, B R faHh i

7% 1 h, BFLE I LPS (1 pg/mL) K AFHE (5.0.

10.0+ 20.0+ 40.0 pmol/L) ¥ IIAAE i, 285 1E 37 C\

5% CO, 5 FRFH T EE 7% 24 h Jo W BOES 2 B Id W

100 pL FEREBIBEARAR S, 7E 540 nm R @ ROLE

(A4, G5RULICs Koo SR BN, AW 14 LPS

75T RAW264.7 4B NO 27 Hh— & I i i

P, 1Cso A 21.7 pmol/L, T FHAE 2515 e SE 2 1) 1Cso

N 15.4 pmol/L.

5 g
ARSI R & M W E AR SRS TFB, I

AW, NEARERSESEE 1| MHRalR

FelUf e, N ARER A, ZAEYX LPS

75T RAW 264.7 AR NO 2o hilffEH, ]

HNERFFIRANIF R SFIHRESE,

FBAR ALY ERRELEAZFR

SE 3k
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