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One new guaianolide from Chrysanthemum vestitum
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Abstract: Objective To investigate the chemical constituents from Chrysanthemum vestitum and their anti-tumor activities.
Methods The chemical constituents from C. vestitum were isolated and purified by solvent extraction, Diaion HP-20, Sephadex
LH-20, Silica gel and preparative high performance liquid chromatography. Their structures were elucidated based on their
spectroscopic data. The antitumor activities of the isolated compounds were evaluated by using MTT assay. Results Three
compounds were isolated from chloroform extract of C. vestitum and identified as (1S,5R,6R,7R.8S,105)-2-0x0-8-
acetoxy-guaia-3,11(13)-dien-12,6-olide (1), (1S,5R,6R,7R,8S,10S,11S5)-2-0oxo0-8-acetoxy-guaia-3-en-12,6-olide (2) and 20-(2'4'-
hexadiynoyl)-1,6-dioxaspiro [4,5]-deca-3-ene (3). Conclusion Compound 2 is a new guaianolide named as vestitlactone A which
had no significant inhibitory effect on the HepG2 cell proliferation; compound 1 exhibited inhibitory activity against HepG2 cell line
with ICso value of (5.95 + 0.19) umol/L and compound 3 was isolated from this plant for the first time.
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B £ % Chrysanthemum vestitum (Hemsley)
Stapf “A%§F}(Compositae )% J& Dendranthema (DC.)
Des Moul #84, AEKTHE . Widb. ZHEEEA
340~1500 m %l 3 e b, HAE N 245 54K
R, BABHMHERRDINE. B ES 551
AR B L AN, AgAEAE 3R B S ) — ke
28, BAREOAER. SFHEIE . ERERE RS,
H BB NI R MAR N R BN A
Yrst, AL SR, e R LA FTR.
PUWREE PUMREAM GRS FEIESETh R, (HE RT3
6 EC YR Y B BT S T A B A7 By B 2 RS
R BRI VE A SCRRIRIE . B4 T I ER X
Y EA ISR, KW B LEE TR A
WA NBEH T EARR T 6 MGk e
FE, Hrr 4 DNHREEIAR A BT A,
FANE B R T AR 2 NMRRENEY. 3 K
FRAEMTENT 6 NEFLAEO. AT H—5
VW B A AL Ty, RGBT AU B P
JEVE TR IR, AR URRA 4k 00 R H 164 K
B ERE S AT TG, ISR 55
BARE| 3 MEEmWENEERAEY . (1S,5R,6R,TR,
85,109)-8- 2., T 48, 2 - A A1) A -3,11(13)- — #5 -2- i -
12,6- M HE& [(1S,5R,6R,7R,8S,105)-2-0x0-8-acetoxy-
guaia-3,11(13)-dien-12,6-olide, 1]. (1S,5R,6R,7R,8S,
108,115)-8- £, 18t S o - 1 Bl K -3- 445 -2- i -12,6- N i
[(18,5R,6R,7R,8S5,108,115)-2-0x0-8-acetoxy-guaia-3-en-
12,6-olide, 2]. 2a-(2',4-hexadiynoyl)-1,6-dioxaspiro
[4,5]-deca-3-ene (3). HH b &) 2 1 ANHT AN
KNG, B ERNEE A; GHILE 1. 3G
ik on, a1 68 N HepG2 41356 RA7
BERNHAEM, EBEPHIKE (median inhibition
concentration, ICso) fE4 (5.954+0.19) pmol/L.

1 {XE5HH

AV-400 MHz. AV-600 MHz %8 S A% i LR X

(f#[E Bruker A @) ); SolariX 7.0T M &4 ##(d Bk

1 &4 1702 Bkl

Fig. 1 Chemical structures of compounds 1 and 2

S R REAY (f#[E Bruker /A7) ); Nicolet iSSO0R %Y
{8 LA 2T A4 (3EE Thermo Scientific 24
F]); Autopol IVJig)6f¢ (Z£[E Rudolph 2 F]);
UV-5200PC YA a] WA EETEH (R opr i s
BIRATD: X-6 K% W AUE sl A (bR /&
MU AR T ;s 2535 A48 7Y i R0mAH (i A%
(£ E Waters A A il £ & ROH A 3 4
XBridge™ Prep Cis #£ (250 mmX 19 mm, 5 um, 3
Waters A @] ); Milli-Q Integral 5 B44li/KAX ({E[E
Merck Millipore A7) ); R-210 BYjie#s 28 kAN (Hit:
Biichi A @] ); miVac Quattro B 75 0k 4a10 (JEE
GeneVac ‘A ). iARIAF: CDCl; (£ [E CIL AF]);
i ali ¥ (35 [E Thermo Fisher Scientific 23 7] );
o 2l DY SRR (i R ] 2V A PR A 7DD
Sephadex LH-20 % S HE#EL (i L GE 22 7] ); Diaion
HP-20 BR AL A g (HAS =32 /A5]); 200~300
HiEiE G S EL ) s &5 A P 2 N [ e
oMk GRALR R TREA R A FD.

BHEHT 201797 AR B T#dbE L B4 5K
%€ (N 31°1'5.29"; E 116°2'1.67"), HIdLEE —Iiija
B A ARl B B H BB S N R
JEHEY B C. vestitum (Hemsley) Stapf, [FAHY)
A (20170725) BAETWAILEE —miE 2= Befb 2 5
A Bl B bR A =
2 IRESSE

BT IR 4.0 kg, B3, 95%BE (20 L)
F BRI, S REGR, ERAEE SR E
251000 g, H/KVEE, WKKAATMES. &7, BEIR
OB IETEEZERG, AAMMEEEAL 85 g S HAL
134 g BEER ZFEHRAT 82 g, 1E T HEHAL 158 g &
fiERA4r b Diaion HP-20 RALBAEFE, KKK K&
20%. 40%-. 60%-. 80%-. 90%. 100% M EE-/Kik &
Ve, UL B PBH4E . Diaion HP-20 80% H
BEBE L ES 7 (25.33 @) AT IEARERAE (B, FA
THIEE-BEES 2.0 (IRFREL 100 004 10514 5014 3¢
1. 20101514 103,00 1) BREESRM, HEGIE
(TLC) ¥ &9, 1531 21 NS> GEAE Fr. 1~21),
¥ Fr. 10 (1.004 g) 281 FMERR LH-20 45, A
- A - (4050 D) B, B3 2 A
4%, Fr.a-1 flFr. a-2, Fr. a-1 (314.1 mg) &l
B CHEE-DU SRR -7K 505 090, 1ARWRE
17.0 mL/min) f924L&41 (3.2 mg, &x=76.0 min).
2 (9.8 mg, RrR=60.0 min). Diaion HP-20 100% ! [i%
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Ve >4 MCL W RRRE (i, DLK- 2R R0 E
Vel Horh 80% LB WA 48 S IR AT (i Al
1) £ Y = OB (prep HPLC) 25 (il A4y B8 4t
th, BEMLEY 3 (2.8 mg).
3 HMmETE

& 1. AEsREAR GECkk-—E B8R,
ST &4, mp 170~172 °C. [a]2 +446.33 (¢ 0.10,
CHCL): UV (am): 242 (237), 308 (2.10).
IR v:;s; (cm™): 2922, 1764, 1748, 1693, 1616, 1228,
1153, 1031, 959; HR-ESI-MS &7~ 73 734 C17H200s
({114 Ci17H20NaOs [M+Na]* 327.120 29, &l
8327120 17), AWIFIEEHR 8. BC-NMR A1 DEPT
R, ZEmEThEa 17 MRS, B3
ANCHsw 24N CHaw 7ANCHAIS ANC (F1D. IR
R p-NEE (1764 em™D . a, B-AHIAIERIE
(1693 cm™) FIXUEE (1616 cm™) [RRFIE(S 5010,
'H-NMR i H s 1) 2 A ZHIEE S [0 6.35 (1H,
d, J=3.4Hz)] 1 [on 5.84 (1H, d, J = 3.4 Hz)] % a-1
FH - 5 2F 5 P AN 4/ T 58 S PR R A R A e L
'H-NMR #8EoR A 1| AN EIERES [on 095
(BH, d, J=17.6 H2)|. 1 M3 A [6n2.32 3H,

brs)] A1 1 MEE [on 6.08 (1H, brs)] 155 . 'H-H
COSY iH MK E5 B~ [6u 2.77 (1H, dd, J = 7.2,
4.0 Hz, H-1), du 3.16~3.20 (1H, m, H-5), ou 4.37
(1H, dd, J=10.8, 9.2 Hz, H-6), du 3.08~3.14 (1H, m,
H-7), ou 5.14 (1H, td, J = 10.0, 4.4 Hz, H-8), du 1.72
(1H, ddd, J = 14.0, 9.6, 2.4 Hz, H-9q), o 2.57~2.65
(1H, m, H-10), du 0.95 3H, d, J = 7.6 Hz, H-14)] 1%
G &R (KB 2). HMBC B H R A FEAH K AF
5 0 6.35 (H-13) I 6c 135.4 (C-11), 49.0 (C-7),
169.0 (C-12); du1.72 (H-90) 1 6c16.7 (C-14), 71.7
(C-8); 1 2.27 (H-9B) F 6c 49.0 (C-7), 71.7 (C-8),
53.3 (C-1), 30.7 (C-10); 0u 3.16~3.20 (H-5) 1 dc
78.3 (C-6), 178.3 (C-4), IXLELHIKAZ 5 R G 1
NEAIARGER T 4E . ou 6.08 (H-3) Al dc
52.4 (C-5), 207.9 (C-2) Z [ HIZFEAH AT 5K Z
WEMNEA 3-f-2-M M @ AR N BRI, (&
M MEHTE 1N OB B [0u2.14 (s, 3H); 6c
21.2,169.6], £ HMBC #H, 6y5.14 (H-8) 54
FEPFLRR 5c 169.6 (C-16) A AHIFKAEFS, H C-8 HI
AR (6 71.7), HEM C-8 5 LB R @t JE -+
RS . IXFE, AW TS e N 8-4

F1 & 10248 'H-NMR #1 BC-NMR ##E (400/100 MHz, CDCl3)
Table 1 'H-NMR and *C-NMR spectral data of compounds 1 and 2 (400/100 MHz, CDCls)

Tt : :

on dc OH oc
1 2.77(dd,J=17.2,4.0 Hz) 53.3 (CH) 2.74 (dd,J=17.2,4.0 Hz) 53.0 (CH)
2 207.9 (C) 208.3 (C)
3 6.08 (brs) 1326 (CH)  6.07 (brs) 132.4 (CH)
4 178.3 (C) 178.8 (C)
5 3.16~3.20 (m) 524(CH)  3.09~3.13 (m) 52.5 (CH)
6 4.37(dd, J=10.8,9.2 Hz) 783 (CH)  4.41(dd,J=10.4, 10.0 Hz) 77.6 (CH)
7 3.08~3.14 (m) 49.0 (CH)  2.55~2.59 (m) 40.2 (CH)
8 5.14 (td, J= 10.0, 4.4 Hz) 71.7(CH)  5.13 (td,J=11.2, 4.4 Hz) 72.3 (CH)
9a 172 (ddd,J = 14.0, 10.0, 2.4 Hz) 404 (CH))  2.17~2.21 (m) 41.0 (CHa)
98 2.27 (ddd,J = 14.0, 6.0, 4.4 Hz) 1.71 (ddd, J = 13.6, 11.2, 2.8 Hz)
10 2.57~2.65(m) 30.7(CH)  2.60~2.65 (m) 31.4 (CH)
1 135.4 (C) 2.13~2.18 (m) 54.7 (CH)
12 169.0 (C) 177.4 (C)
13 6.35(d,J=3.4Hz),5.84 (d, J=3.4 Hz) 124.9 (CHz)  1.35(d,J=7.2 Hz) 16.0 (CHs)
14 0.95(d,J=7.6 Hz) 167 (CHs)  0.85(d,J=7.6 Hz) 15.9 (CHs)
15 2.32 (brs) 198 (CHs)  2.28 (brs) 19.4 (CHs)
16 169.6 (C) 169.9 (C)
17 2.14(s) 212(CHs)  2.10(s) 21.1 (CHs)
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B2 & 1712 #9X%E 'H-'H COSY #1 HMBC 8%
Fig. 2 Key 'H-'H COSY and HMBC correlations of
compounds 1 and 2

Pk S - A B AR-3,11(13)- —H5-2-M-12,6- A i

eGP 1 AR A AT DU NOESY i (K]
3) HHTHN . LAY 1 () NOESY i, Hi-14
5 H-6 1 H-8 HAHXA5E 5, H-7 5 H-5.H-5 Fl H-1.
H-1 1 H-10 AAHX(E 5, Bt Hs-14 1 H-6. H-8
fEE—M, H-7. H-1. H-5 fl H-10 f£5—M. BT
TERIRBOIRABRRA AW, H-7 - o #0014
AL H-1. H-5 #1 H-10 5 o #4954, H-6 fl H-8 4 B
RS, Rk, LAY 1R 8o- LB - A K-
3,11(13)- - J-10,50,6pB, 70,100 Z-2-H-12,60- P fig,
AW 1 AR @ Xoray HLERATH (B 4)
KEm, m&, WEW 1 £EN (ISSR6R,
7R,8S,108)-8- £, T 48 Fk - #r A1) A -3,11(13)- — Jis -2- i -
12,6-Ali. £ Scifinder k1%, &Y 1 AL
BRFRTE D7), fE R B SR SCHR G R SRR TE
(%) % Jii montanone %5 #J Jy 11,15-dihydroxy-
iphionan-4-onel'>"161, S5ARSZIG LA 1 4589 578
A FIAh, SCIRIRIEN 4G54 montanone
FoP g i 5 ARSI MAED) 1 1P S5 R A R,
{ER ST R HRGE 15 T BT AR A 20T,
AW 1 RS ATE . BE DL L5 R B AT 5
HIRARIE

WAV 1 X-5 8 b AT i s . 7B 1R k-

3 L&Y 1702 BIXHE NOESY #8%
Fig. 3 Key NOESY correlations of compounds 1 and 2

4 &Y 1F2 BRIKE

Fig. 4 Crystal structures of compounds 1 and 2

ZEMEE (10 ¢ D HERfE A, WHHIEE—AMER
/N9 0.4 mmX0.14 mmX0.1 mm 885 T X-5F
LEATH SEEG, 1F XtaLAB AFC12 (RINC): Kappa single
T FRA Cu Ko #1428 (4=0.154 184 nm) 7E
3.709'<<0<73.510"#4743#4, £ 100.00 (10) K T3k
EREI15 615 MU rE, Hir 3006 AN AN AT S
% [1=20(1)], Rany=0.024 1, Rsigma=0.014 7. tb5&
Y1 JBIES R, TN P212121, @RSE: o=
0.651 852 (4) nm, b=0.971 526 (5) nm, c=2.384 303
(13) nm, a=90°", p=90°, y=90°, ¥=1.509 957 (14)
nm?; Z=4, Deica=1.339 g/em?, u (Cu Ka)=0.811
mm™!, F(000)=648.0. fifAss KK Olex2!8145 44,
SHELXT F2J7 (020U by, FH &/ s 3Rkt 4 ) 2
HOATRE, RATRRERTN R—0.026 3, wR=
0.068 2, Hig K due/IN ) L - FE W 1) 1 FEE 403l oM
190. —150 enm>, flack Z#H 0.02 (4), Hooft 4§
4 0.03 (3).

EY 2: BEEREE GECk-—E R,
ST &4, mp 217~219 “C.[aly +320.67 (¢ 0.10,
CHCL): UV (m): 239 (2.72), 301 (1.97).
IR vrﬁx’ (cm™): 2937, 1775, 1736, 1699, 1618, 1245,
1028, 1006, 962 ; HR-ESI-MS & /=7 TR A
C17H2,05 (i 548 C17H2NaOs [M+Na]™329.135 94,
MIEAE N 329.135 770, AMBHMEER 7. @ikt k
W, G 2 F1 EREEL, JEEANLRTE T 2
MNEF T, AFERAD T 1 kEm2t1 27
I NS [0 1.35 (d, J=7.2 Hz, 3H)] Al 1 MK
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A [0n2.13~2.18 (1H, m)] 155, > 7T 2 MEA
55 [0u 6.35(d, J=3.4Hz 1H), 5.84 (d, /= 3.4 Hz,
1H)], X 2 MEE EIEE 502 o H H-p-f 2P
PR ER T F R SRR AE R W 0 s S0k, B
2HEM L 2T 1 AHEERK (5c 16.0) F1 1 AMKH
BB (oc 54.7) 55, T 2 NMEK (6c 124.9,
135.4) {55, Hd 1 Mafk (0c 135.4) NERE .
LA T, HERTGED) 2 A1 I 1L, 13
R EAL AR 240, HMBC i (& 2) iR Hi-13
[F] C-7/C-11/C-12 FHI W] LAk — P AUE S AN HEWT .
XFE, G 2 BT SS F i 2 N 8- LT A k-1 )
K-3-4%5-2-H-12,6- W e . 1bE4) 2 AR R AT LA
i NOESY i (B 3) #tAr#iih. RAREEIARN
Betb &9, H-7 A4 o fRI0013-14, 4 NOESY
i, H-7 A1 Hs-13 HAHRAE S, H-11 #1 H-8, H-8
M H-6. Hs-14 AMKXES, Kt H-11. H-8. H-6
A1 Hs-14 7E[F—M, ¥4 B #94Y; H-10 A1 H-1, H-1
A H-5 G555, Ktk H-10. H-1 1 H-5 7E[F]—
M, ¥8 a7, Kk, (h&9 2 #IlN Sa- L1k
AL - A AR -3-45- 10, 50,6, 70,8B,100, 118 &-2- il -
12,6a- N TiE . b &40 2 FZ 06 AL A2 83 Xoray B4
T (B 4) ke, w4, a2 £EN
(15,5R,6R,7R,85,108,115)-8- 7, I S & - 0 A1) A -3- 4 -
2-F-12,6-N g, %4 Scifinder 18R, N 1 MNETHIEA]
REUE G N AN, 2 N BEFENEE A.
NMR s W.5% 1.

a2 1 X B AT A 7R IR k-
TEME (10 0D RS, WHEEE—SME R
/NA 0.4 mmX0.18 mm X 0.14 mm 8 5 T X-5F
LRATH LN, F XtaLAB AFCI12 (RINC): Kappa
single ATHHMY R Cu Ka 128 (A4=0.154 184 nm)
fE 6.51"<\20<<147.98° #4734, £ 100.00 (10) K
IR 57 937 A, Forh 9411 AN ST
APEE S [1220(1)]5 Ry =0.045 3, Risigma—0.020 8
a1 R R, ZREEN P21, WSEG
a=1.364 468 (7) nm, b=0.711 407 (4) nm, c=
2.471 512 (13) nm, a=90°, p=95.708 4 (5)’, y=90",
V=2.387 18 (2) nm*; Z=2, Deatlca=1.279 g/em?, u
(Cu Ka)=0.770 mm™!, F(000)=984.0. {hiAL:HFK
F Olex2U81#5 44, SHELXT FEFE U020 tr, FHfx
INTIRIEX GRS HORATROE, RARIRE R TR
R¢=0.034 4, wR=0.079 8, HEK5HE/ P IIHTH
JEE U () v B 43 ) A 200, —150 e nm ™3, flack 0K

-0.01 (6), Hooft Z%H 0.03 (3).

&Y 3: AEMAK, 'H-NMR (600 MHz,
CDCls) 6: 6.20 (2H, dd, J=19.2, 5.4 Hz, H-6, 7), 4.61
(1H, brs, H-8), 4.12 (1H, ddd, J = 11.9, 11.9, 2.9 Hz,
H-1a), 3.84 (1H, dd, J= 11.4, 4.2 Hz, H-1b), 2.01 (3H,
s, H-14), 1.79~1.82 (2H, m, H-4), 1.65~1.73 (4H,
m, H-2, 3); BC-NMR (150 MHz, CDCls) J: 64.3
(C-1), 24.4 (C-2), 19.1 (C-3), 32.5 (C-4), 112.9 (C-5),
137.9 (C-6), 126.7 (C-7), 78.6 (C-8), 168.0 (C-9), 80.5
(C-10), 65.1 (C-11), 78.7 (C-12), 70.8 (C-13), 4.8
(C-14). DL bBHl 50kl — 302, BeEEhs
Y1 3 N 20-(2',4'-hexadiynoyl)-1,6-dioxaspiro [4,5]-
deca-3-ene.

4 HEPEMENR

KH MTT £ &4 1 1 2 %F HepG2
Y IEFE R, S CABEAVE BT IR 45 R
N, AP 1% HepG2 4 s 5 B A 1235 A i 1
FH, 1Cso BN (5.95+0.19) umol/L, BH X I
ICso {5~ (6.3140.33) pmol/L; tL&4 2 SFi]
HepG2 41 a1 38 58 15 A3 B A FH
5 itig

AT TR F 2 P 73 B R S R IR =W 4 1)
YETTE, MBHEHE T B E] 3 AN EAIAR AL
i NEE, A2 N EY, A NEEEN
fig A; 1L &Y 1 5T HepG2 40 bk B Bom i 44 ok
FFIER o 6T 12,6- B BIA P B ATAE P05 T e 2
PR FA) 24 o 5 0 1 5 A SRR T 24, AR S 4 R
B 7 12,6- AR W B RTAE VIS R TT, S H ok
— BRI B T IR AR .
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