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PEFT oy B Ak, ZEA SR, AR FH MTT 325 AR 40 T 000 o R0 1 B 32 0 2 T A Ak B e i R 4 s
TR, R F . 2 B A WA 331N wlirinol (1), sesamin (2) , B-cyclopyrethrosin (3) 1 3,
5-dihydroxy-2-( 4-hydroxy-3-methoxyphenyl ) -7, 8-dimethoxy-4H- 1-benzopyran-4-one (4) , HiIJRETE M R LG
365 (LIl 4 Mk HL-60 988 40 B bk SMMC-7721 filidis A B bk A-549  FLARIE Ak MCF-7 4k fiz 6 40 it ik
SW480 HF B H W2 MM RIS T, H 10,23 314 3.800,2.890,2.930 ,4.600 i1 5.160 wmol - L™ ;fb&4 1 itk He
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Abstract ; The chemical constituents of Pyrethrum cinerariifolium and the measure of antitumor activity, antibacterial ac-
tivity and nematicidal activity of the compounds which were isolated from P. cinerariifolium were investigated. The whole
plant organ of P. cinerariifolium was extracted with methanol three times, and the methanol extract of P. cinerariifolium
was isolated by column chromatography and thin layer chromatography ( TLC). The compounds structures were identified
by spectral method. The methods of MTT, biological activity-determination and inhibition zone were performed for the ac-
tivities of antitumor, nematicidal and bacteriostat respectively. Four compounds were obtained from the extract of P. cin-
erariifolium, and identified as tulirinol (1), sesamin (2), B-cyclopyrethrosin (3) and 3, 5-dihydroxy-2-(4-hydroxy-3-
methoxyphenyl ) -7, 8-dimethoxy-4H-1-benzopyran-4-one (4) based on spectral data. Compound 3 showed significant ac-
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tivity against Leukemia cell HL-60, liver cancer cell SMMC-7721, lung cancer cell A-549, breast cancer cell MCF-7
and colon cancer cell SW480 with IC,, values of 3.800, 2.890, 2.930, 4.600 and 5.160 mol - L™ respectively. Com-
pound 1, which IC,, values were 5.020, 10.760, 12.310, 12.310 and 12.250 wmol - L™ respectively, showed lower ac-

tivity than compound 3 against these cell lines. Compound 3 showed lower values of IC,; than cisplatin against part of the

cancer cell lines. The antibacterial bioassay showed Compound 3 had prominent activity against Escherichia coli, Bacillus

cereus, B. subtilis and Staphyloccocus aureus with the values of inhibition zone more than 1.1 ¢m with a dose-dependent

manner. Compounds 1 and 2 had weak antibacterial activity. However, Compound 4 did not show any activity against four

pathogenic bacteria. Compound 3 revealed nematicidal activity against Panagrellus redivivus and Caenorhabditis elegans

with a time/dose-dependent manner, and the compound had stronger activity against C. elegans than Panagrellus redivi-

vus at the same time point. Compounds 1, 2 and 4 did not show any activity against two nematodes. Together, all com-

pounds were isolated from the P. cinerariifolium for the first time, and Compound 3 was firstly reported to show nemati-

cidal and antibacterial activities, so it deserved to be further developed and applied.
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H AEBR H 3 ( Pyrethrum cinerariifolium ) J& i
TR AR A Z —  fEid 25 160 24k —EAEN
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i, JFG R O PR B B LA TR 5 B LA TR

I I0, R4 1T MR R 44 P 1A I 6 s
A HUE P B He 35 T 32 B4R vh T3k 4B b R
FEMR PN RIS T8 1Y 4% OIS % ( Casida
& Quistad, 1995) , HA7 @4k MK 1% 5 K i G
R ER B ANy 7 o 24 P SRR R A R M SRR 1
HIBRIE A —E R R BT, X BRI 2
(L4 ,2004) ,
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2005 ; ZEAALT 2=, 2002 5 4 4 K %, 2001 ) LK 4y
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1.1 FFnLER

FAE R HAG R bR T 2013 4E 5 A R&E T RHBR
B Y bE , RS BRI, 35S
#H.

BrukerDRX-500 7! #% #% 2 4% 1 ; Bruker Avance
111-600 NMR 74 #8542 1 2 4% 4% ; Finnigan LCQ-Ad-
vantage T JIT A ; 152 2 AT FHRRE e A A J2 A e

G(200-300 H , & &AL 1)) ; Sephadex LH-20
I EHEE T ( Amersham Pharmacia A H)) o
1.2 #REE5HE

K5 B HEAT R (147.2 g) H T BERH 3 1K,
BR 72 h W T 50 °C iRk 4n 3 v LY
16.4 g, FIEYSREREE (300 g) , A -2 2
BEARSE (20 © 1~1 @ 1) BpEEPEMEZRAS 37 40
A1~A37, 45 A7(68 mg) i PN R BEERE KA 3 A4
4 AT-1~A7-3,A7-2(31 mg) i RERA: , F A7 il -7
M 22 S5(300 = 1~100 = 1) 46 B B34S 3 247
AT7-2-1~A7-2-3 A5 A7-2-1(17 mg) #t— i A
BERRTFE W) 2(7 mg) . 414 A19 (309 mg) i
TR B 3R A5 4 N4> A19-1 ~ A19-4, A19-3 (70
mg) AL RERCAT , A T EE-PI T R S8 (40 : 1~10 ¢ 1)
FEEEVENG IR 1S 4 D41 A19-3-1~ A19-3-4, A19-3-4
(24 mg) T AERNEEIR RS 2 A~2H 43 A19-3-4-1~ A19-
3-4-2,A19-3-4-1( 18 mg) #E— i BE B AT, 7 ¥ k-
NHEIRSGE (40 = 1~10 = 1) BEEEVR MR 59 3
(11 mg) . 4143 A31(238 mg) id N EREE 345 3 4
H5r A31-1~A31-3,A31-2 (54 mg) #F— 3 N i i
RS 2 A4 A31-2-1 ~ A31-2-2, A31-2-1(43
mg) S A, AT EE- LR CBR ARG (10 ¢ 1) Vel
PAHMEAY 4(6 mg) . 45 A32 (276 mg) & IR
BECHRAS 3 N> A32-1~A32-3,A32-2 (57 mg) it
FEIEAE , AT iME- R SR R SE (300 = 1~6 ¢ 1) B
ARSI &Y 1(9 mg) .
1.3 FHENE
1.3.1 ik ez (LEY 1-4 XTI 40 i ik
HL-60 SMMC-7721 ,A-549 MCF-7 F1 SW480 F{ T fih
Jea T M 52 SR Bl MTT 35 ( Yang et al,2013) , i H [H
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1.3.2 F& kFWMN T 2L R (Panagrellus
redivivus ) Fl155 M B2 T2 HL ( Caenorhabditis elegans ) 1
FeF M 7 R AL (M2 20 ¢, KET7K 80 mL)
i HTEE 17 2 DU 2 s S i e 1, TAC B 2 R A (24
200 45 - mL") . REALEY) 14 & 5 mg i T i
(SR NTER ) BEACHE BE A 10 mg - mL' BRI IR W, B
JEFRBEZ 8 0004 000.2 0001 000 wg - mL' . A
0.9 mlL £& BB AN 0.1 mL AL AW, A 0.1 mL,
FH P2 ( BRI ) A 0) B 6 A ) 58 T REBLZE#R 3 4>
PETE RS (24 .36 .48 .72 h) W48, f— b H 5T =
W10 P E RN A SE L HUB, O B E TR B %,
DM B RITE S N R BT AL IEFE T2 LA R A K

.

(%) =N 009

Nt

A, M( Mortality ) /R 2k RS IEAE T Nt 36
TR LI ZH ) R B, Nis 387 LI 2 A7 0 2 A,
Ne Kof HRZH 1) B2k B, Nes 3T BRZH TG 2 %,
1.3.3 B &R 2 LKW ( Escherichia
coli) MEEEZEAIFT T ( Bacillus cereus) B ZEAFT TH
( Bacillus subtilis) T4 8 {55 %5 3K T/ ( Staphyloccocus
aurew) A BARINATR , R FHIEACH §7#07% (Jorgensen
et al, 1999 ) PEAT T 5 P E o I3k 2 o3 il 2
200,400 F1 600 wg - disc”, LSRR AL S 0 i
BRI B VE S 6T RR G, TR PRSSE % T LB 85 3% 58 (e hk
P S ¢, BEEAR 10 g, L8N 10 ¢, 3R 15
g, EETKERZEIL, pH7.0) b, WMHEEKNE
RN EERCR

2 HERH4M

2.1 &L

iz 1" H-NMR . ® C-NMR . MS %43 #r 07 i, %1k
B 1-4 A TEER S EEA L 1,

fk&® 1 A@FAR; "H-NMR (CDCL,, 500
MHz) : 6.26 (1H, d, J= 3.3 Hz H-13a), 5.73 (1H,
d, J= 3.3 Hz, H-13b), 5.38 (1H, ¢, J= 10.4, 9.8
Hz, H-8), 5.30 (1H, d, J= 10.0 Hz, H-5), 4.84
(1H, d, J= 10.6 Hz, H-9), 4.62 (1H, ¢, J= 10.1
Hz, H-6), 4.39 (1H, dd, J = 5.5, 11.1 Hz, H-1),
3.01 (1H, m, H-7), 2.28 (1H, m, H-3a), 2.07
(3H, s, H-2"), 2.00 (1H, m, H-2a), 1.87 (3H,

~ ( Ne-Ncs)

c

x100%

K1 ALBY 1-4 Lz 45

Fig. 1 Structures of compounds 1-4

s, H-14), 1.89 (1H, m, H-3b), 1.81 (3H, d, J=
0.7 Hz, H-15), 1.76 (1H, m, H-2b);"” C-NMR
(CDCl,, 125 MHz) : 67.0 (C-1), 27.3 (C-2), 35.4
(C-3), 138.2 (C-4), 126.1 (C-5), 74.3 (C-6),
49.3 (C-7), 73.3 (C-8), 126.5 (C-9), 137.0 (C-
10), 143.1 (C-11), 170.3 (C-12), 123.3 (C-13),
15.8 (C-14), 17.0 (C-15), 169.6 (OCOCH,), 21.3
(OCOCH,) ; ESIMS: 329[M + Na]*, 5 Lee et al
(2003) —3, i 4558 24k S 45494 talirinol ,

k&Y 2 HEKAE; "H.NMR (CDCl,, 500
MHz) : 3.06 (2H, m, H-1/H-5), 3.88 (2H, m, H-
4A/H-8A), 4.25 (2H, dd, J= 9.0, 7.0 Hz, H-4B/
H-8B), 4.72 (2H, d, J= 4.0 Hz, H-2/H-6), 5.95
(s, 2-OCH,0), 6.77-6.85 (6H, m, ArH, H-2'/H-
5'/H-6'/H-2"/ H-5"/ H-6"; “C-NMR (CDCl,, 125
MHz) ; 54.3 (C-1/C-5), 71.7 (C-4/C-8), 85.8 (C-
2/C-6), 101.1 (2-OCH, 0), 106.5 ( C-2'/C-2",
108.2 (C-5'/C-5", 119.3 (C-6'/C-6", 135.0 (C-1"/
C-17, 147.1 (C-4'/C-4", 147.9 (C-3'/C-3"; ESIMS:
355[M + H]", 5 Roy et al (2002) — %k, [Hfif % &
ZALA W sesamin,,

&YW 3 HEHAK; 'H-NMR (CDCL,, 500
MHz) : 6.11 (1H, d, J= 3.1 Hz, H-13a), 5.51 (1H,
t, J= 103 Hz, H-8), 5.41 (1H, d, J= 2.8 Hz, H-
13b), 4.86 (1H, s, H-15a), 4.57 (1H, s, H-15b),
4.06 (1H, dd, J = 3.7, 11.5 Hz, H-8), 3.57 (1H,
dd, J = 4.7, 11.5 Hz, H-1), 2.74 (1H, m, H-7),
2.57 (1H, dd, J = 3.7, 11.8 Hz, H-9a), 2.32 (1H,
m, H-3a), 2.15 (1H, d, J= 9.9 Hz, H-5), 2.08
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(1H, m, H-3b), 2.02 (3H, s, H-2"), 1.90 (1H, m,
H-1b), 1.62 (1H, m, H-1a), 1.54 (1H, m, H-9b),
0.85 (3H, s, H-14);"C-NMR (CDCl,, 125 MHz) :
78.6 (C-1), 31.9 (C-2), 34.7 (C-3), 142.6 (C-4),
54.6 (C-5), 68.3 (C-6), 53.4 (C-7), 76.6 (C-8),
40.3 (C-9), 42.9 (C-10), 136.4 (C-11), 170.1 (C-
12), 119.9 (C-13), 14.0 (C-14), 109.3 (C-15),
171.2 (OCOCH,), 21.3 (OCOCH,) ; ESIMS:; 329[ M
+ Na]*, 5 Doskotch et al(1969) —2 , iZAL &4 N B-
cyclopyrethrosin

k&4 AR "HNMR (CDCL, 600
MHz). 7.70 (1H, d, J = 1.8 Hz,H-2"), 7.63 (1H,
dd, J = 84, 1.8 Hz, H-6'), 6.93 (1H, d, J = 8.4
Hz, H-5"), 6.49 (1H, s, H-8), 3.87 (3H, s, 7-
OCH,), 3.78 (3H, s, 8-OCH,), 3.93 (3H, s, 3'-
OCH,) ; "C-NMR (CDCl,,150 MHz) : 180.3 (C-4),
159.5 (C-7), 158.0 (C-9), 153.9 (C-2), 153.8 (C-
5), 151.2 (C-4"), 149.1 (C-3"), 139.4 (C-3), 132.8
(C-6), 123.8 (C-1"), 123.0 (C-6"), 116.6 (C-2"),
112.8 (C-5"), 106.3 (C-10), 95.3 (C-8), 61.1 (8-
OCH,), 60.7 (7-OCH,), 56.6 (3'-OCH,); ESIMS.
361[M + H]*, 5 Horie et al (1988) —%k, N M % &
ZAk & W 45 ¥ R 3, 5-dihydroxy-2- ( 4-hydroxy-3-me-
thoxyphenyl ) -7, 8-dimethoxy-4H-1-benzopyran-4-one,
2.2 IR MSE R

LA 155 938 440 B HIL-60 |, JiF-9 20 i SMMC-
7721 JHiREANAL A-549 FLARJEALNM MCF-7 FIZ5 i
21 SW480 Ju B /E 4 i, LI DDP Al TAXOL 1
BRI A 1.2 03 HEAT IR PR E |, 25
W1,

H126 1 AT LUA A6 G Y 3 %0 TORR M e 40 i Ak
PR AR W S 0 A A A AR 1, 1, S AR
L, /NTEA A5 1 BA —E iR AR K
PR G TG, OWTEARS O 5 T Ak &4 2 X fib g 20
JHIAR R e B M A K AT P, L 1C,, ¥R T 40
pwmol - L,

2.3 REHFUER

X N AL BR He 5 b o AR 2 4 S, it
FrARZ IS T, 2 g g 1R W], LA La W) 3 X%
W E TG W ( Panagrellus redivivus ) F175 0F B AT 2%
HU( Caenorhabditis elegans) 3% P H AN [6] #2 B 19 16 P
(B2 FIEL3) , LBl M RE 35 I HE 25 28 06 1 1
i s 7 W] —VE I T], A5 3 %08 75 i Be A2k R 9

BRI TR L,

F1 AU EBhE AR F
KR E IC,,( pmol - L)

Table 1 ~ Half of growth inhibitory concentration IC,

(umol - L) of compounds to different tumor cell lines

ey B AR iR FLRE i
Compound ~ HL-60 SMMC-7721 A-549 MCF-7 SW480
1 5.020 10760 12310 12.310 12.250
2 >40.000  >40.000  >40.000 >40.000 >40.000
3 3.800 2.890 2.930  4.600  5.160

JEA Ddp 3.290 9.620 9.980 15.920 14.430

LAZBE Taxol  <0.008  <0.008  <0.008 <0.008 <0.008

B, 1207

R ©= 110 [H2800 mg-ml

i"?( 3 <§ 100 ' D400 mg - mL” I

E o S 90| 200 mg-nl”

s > 9 80 100 mg-ml

I‘T‘é __:: 70 W Control

Wi e

4 ¢ o 50

H o 40

R 272 3

® o > I

-

€wss Ol |

i OO 0 - 1 0 1 ]
24 36 48 72

{EFARTE] Expoure time (h)

K2 a3 Xk imL ip AT T
Fig. 2 Nematicidal effects of Compound 3

on Panagrellus redivivus

. 1201 800 mg-m”

R © 110 400 mg-ml" I 1

h'? 3 2 100F 200 mg - m”
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Fig. 3 Nematicidal effects of Compound 3

on Caenorhabditis elegans
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FURIEFFGE 0 Hbrfem 3, sl et 54 1.2 3,
4 AN[FEHEFE (200,400,600 wg - disc™ ) A3 B &R
JF L VR R P 47 [ 26 4000 R 52 0 o R 45 SR & Ak
A0 1.2 3 XF PR [ pE 2 IR A [ AR B A 0 B
P, TG 4 AR SCR 25 ] W% 2,

x2 LEMI4AWNFREFHNEER

Table 2 Bacteriostasis results of the compounds
1-4 on the 4 pathogens (cm)

oy BERE2E A2 KN ﬁl}ﬁié%ﬁ%?ﬁ
Compound ST i B e
aci
1 -/0.7/1.0  0.7/0.8/1.0 -/1.0/1.4 /-
2 -/0.7/1.0 ~/-/- 0.8/1.2/1.5 /-
3 1.7/2.0/2.4 1.2/1.6/2.1 1.1/1.8/2.1 1.5/2.0/2.2
4 /- /- -/ /-
TN Acetone -/-/- -/-/- -/-/- -/-/-
F i Methanol ~ -/-/- -/ /- ~/-/-

T U B F 200,400 F1 600 g - dise™ W R LA (9 URAR T B2
6 cm); “-"FRTCIENE,

Note: Values indicate diameters of the inhibition zone at concentration 200, 400
and 600 pg - disc™” respectively ( the diameter of disc is 6 em ) ; “-” indicates no

antibacterial activity.

3 b5

AT TR AL BR HL 44 T B U)o B 2lidb 25
PS5 AT HY 4 LG W HEATHUMIE IR R R
PEME , 2R BN AW 1 3 XAk HL-60,
SMMC-7721, A-549, MCF-7 1 SW480 ¥ 8l il i
FASMERANENEE S 3 BTG PSR T4
LG 1 A58 ; XA AR 1C 77822 51
A1 3 %5 4 T 5t T X2 ¢ B L Y S ) 41 T 3 1
[F] o 4 147 52 958 2k s 0 55 R A e s e B3R AN ]
FRBERYFEARIG L TALE 9 1 A0 2 R s 1)
IR IETE . Dosktch et al (1980 ) MRS FE B ) i Hp 43+
B E Y wulivinol , Ff-4RE X A7 Mk 4l it BA7
FAE R BB 2 A & Wy R R 1 Y
AHRHIE . Davenport & Sutherland ( 1954 ) M2 ki
IS EIEAY) sesamin, A X TIZA W HURE I
BTG PERRIE . A a8 o E AR FLAERR
A RAT, IR IIE T B B-cyclopyrethrosin
AL BN T
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