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Absract : A new triterpene, ursane-20 (30 )-enB , 16 , 20i-triol (1) , together with two known corrpounds, taraxaster-
ol acetate (2) and taraxagerol (3) , was ilated from the whole plantsdf  Centipeda minima. Their gructureswere identi-
fied by gectrosoopic andyss. Antibacterid propertiesdf conpounds 2 and 3 were eva uated againg eight di sease-asociat-
ed microorganiams by the agar dilution method , Both of them digplayed potentid antibacteria activities.
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Centipeda minima (L.) is a Conpodtae plant
dii gributing over south Ada and Oceania (Shi and Fu,
1983) . It has been udng as an inportant medicina
herb for the treatment of cold , nasd alergy , diarrhea,
mdaria, and aghma in China (Jiangsu New Medical
ollege, 1992). Previous sudies reveded that fla
vomoids, sesquiterpenes are the main bioactive condit-
uents (Wu & al , 1985, 1991; lwakam e al , 1992;
Taylor and Towers, 1998) . During our search for new
antimicrobia agentsfrom traditional Chinese medicine
C. minima was invegigated. Fom the etharol extracts
o the whole plants, three usane-type triterpenes, in-

cluding a new naturaly occurring conmpound , were pu-
rified and gructurdly characterized. In this paper , we
describe the ilation and gructurd identification of the
new compound , and antibacterial properties of cont
pounds 2 and 3.

Gonpound 1 was obtained as a oolorless crydal .
The HREIMS a m/z 481.3665 [M +Na] " (calcd for
Cx HsOsNa 481. 3657) egablished the nolecular for-
mula o 1 as CyHsOs. Besdesa couble bond , the ®C
NMR and DEPT spectradf 1 (Table 1) ischaracterigtic
o an ursane-type triterpene. The nolecular of 1 is 32
Da larger than that of 3, indicating the presence of two
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nore hydroxyl groupsin 1, which are attributed to C-

16ad 76.1 and C- 21 ad 70.4, repectively, by
the following HVBC interactions: H- 15 ® 1.97) with
C-14 0 42.6) ,C-16and C-27 © 16.6) , H- 16
© 3.83) withC-22 § 47.1) and C-28 © 13.0) ,
H-28 © 1.19) with C-17 © 40.5) ,C-22and C
-16, H-22 § 3.08, 2.01) withC- 16, C-17, C-

18 ® 47.8) ,C-28,C-200 157.7) andC-21 §
70.4) , H-21 ® 4.82) withC-22, C-17, C-19
0 387 ,C-20and C-30 © 111.7). The deren-
chemigry of Gs-OH and C4-OH was determined to be
B ,a , repectively, on the bassof the following NOE
SY interactions: H- 28 with H- 21 ® 4.82) and H-

2B 0 3.08) , H- 16 with H- 22 © 2.01) and H-

29 © 1.55). TheB ocorfiguration of C;-OH was deter-
mined by conparion o the chemicad shift of C- 3 ©
78.1) with those reported data, and further supported
by the observation of HVIBC correlation of H- 3 ©
3.47) with H- 24 © 0.89). Therdore, the gructure
o 1 was asdigned as 20 (30)-taraxagenrP , 16 ,
20 -triol . It was noted that the eger forms of 1 have
been previoudy ilated from Arnica lonchophylla
(Schmidt et al , 2004) . During the sructura el ucidar

AcO)

Exper imental

General Experimental Procedures Mdting points was
obtained on an XRC-1 micromelting goparatus. Opticd rotations
was determined on aJASOO-20C digtad polarimeter. UV ectra
was recorded on a Shimadzu UV-2401PC ectrophotometer. IR
oectra was obtained with a Bruker Tensor 27 FT- IR gectropho-
tometer with KBr pellets. 'H NMR (400 MHz) and ® C NMR
(100 MHz) spectra were recorded on a Bruker AM-400 sec-
trometer with TMS as an internd rderence. 2D NMR gectra
were measured with a DRX-500 gectrometer. EIMS (70 eV)
were recorded on a VG Auto $ec-3000 pectrometer. ESIMS
and HRESIMS were carried our with an APl QSTAR Pusar 1
sectrometer. Slica gd (200- 300 mesh and 10 - 40U m) for
oolumn chrometography and GF254 for TLC were obtained from

Qingdeo Marine Chemicd Factory , Qingdeo , People’ s Republic

tion of 20 (30)-taraxagene-B , 1 , 2b-triol 3
laurate , myridate , -pamitate , and -gearate, Schmidt
and coworker eculated these eders having a same
unit by MSfragment & m/z 458, and thus named this
unit as arnitriol A (Schmidt et al , 2004) . However ,
1, asa natura product , was not previoudy iolated.

™o kroan triterpenes were i dertified as taraxagerol
acetae (2) (Reyrolds & al |, 1986) , and taraxagerol (3)
(Reyrolds & al , 1986) , regpectively , by conparion of
their gectrosopic data with literature vaues. They were
iolaed from C. minima for the fird time.

Bioassay revealed that conpounds 2 and 3 exhibit-
ed antimicrobid dfects againg ome bacteria invedi-
gated (Table 2) . Conpound 2 wasfound to be nog -
fective againg Salmondla typhimurium and S. pa-
ratyphi-A with the MIC of 6. 250 g/l conrparable to
that of ceradine and gentamycin with the MIC of 7.5
Mg/l and 3.25W g/l , regoectively. CGonpound 3
oould inhibit the growth of Staphylococcus aureus, Es
cherichia cdi , and S. typhimurium with the MIC value
of 50 g/mL. However , the other microorgani sms were
mt sendtive to these two conpounds even at the con-
centration of 1004 g/nL.

o China. Sphadex LH-20 was obtained from Amersham Phar-
macia Biotech , Sveden. RP-18 slica gd (40- 63U m) used for
open oolumn chromatogrgphy was purchased from Daio . |, Ja
pan. Didon HP20 and MCI gd CHP 20P (75- 150U m) were
ohtained from Mitsubishikasei , Tokyo , Jgpan. Fractions were
nmonitored by TLC and goots were visudized dter praying with
10 % H, S0, in etharol or ani sdl dehyde reagent followed by heat-
ing.

Pant Material The wiole plantsof C. minima were pur-
chased from Yunnan Corporation of Maeria Medica, Yunnan
province , People’ s Republic of China, and idertified by Mr. H.
Y. Sun a Yunnan Corporation of Materia Medica. A voucher
pecimen (CHYX0159) was deposited a the Sate Key Laboraio-
ry o Phytochemidry and Hant Resources in Wes China, Kun-
ming Inditute of Botany , Chinese Academy of Sciences.
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Table1 *H and ®C NMR datafor compound 1 in CsDsN © inppm, Jin Hz) 2

No. H Bc No. H Bc
1 0.97 (m) 39.5 16 3.83 (dd, 11.4, 4.0) 76.1
2 1.88 (m) 28.3 17 40.5
3 3.47 (brt, 8.0) 78.1 18 1.59 (m)°® 47.8
4 0.80 (m) 39.2 19 2.41 (m) 3.7
5 55.9 20 157.7
6° 1.56 (m)® 18.7 21 4.82 (dd, 8.8, 4.4) 70.4
6° 1.40 (m)° 228 3.08 (dd, 13.6, 8.8) 47.1
7 1.43 (m)°© 34.5 220 2.01 (dd, 13.6, 4.4)

41.3 23 1.22 (9 28.6
9 1.37 (m) 50. 3 24 0.89 (s 16.6

10 36.9 25 1.05 (9 16.1
1 1.58 (m)°® 21.7 26 1.05 (9 16.4
12 1.77 (m) 26.6 27 0.89 (9 16.6
13 1.72 (m) 39.1 28 1.19 (9 13.0
14 2.6 29 1.55 (d, 6.8)° 28.1
15 1.97 (m) 37.3 30 7.56 (br9 , 7.19 (br 9 111.7

a: The 9ectra were obtained a 400 MHz for *H and 100 MHz for C. b, c¢: Sgndswith the same superscripts are overlapped.

Table 2 Antibacterid activities of conpounds 2 and 3 (MIC vaues, M g/ml)

Pathogen 2 3 cefradine gentamycin
Reference grains

S. aureus QVICC26001 >100 50 15 7.5
E coi QVICC44103 >100 50 7.5 7.5
S. typhimurium GVICCB80087 6.25 50 7.5 7.5
S. flexneri OMCC51335 >100 >100 3.25 3.25
dinicdly iolated grains

S. epidermidis >100 >100 3.25 7.5
B. sultilis >100 >100 3.25 3.25
S. paratyphi-A 6.25 >100 3.25 3.25
S. paratyphi-B >100 >100 3.25 3.25

Extraction and Isdation Dried and powdered whole
plant materids of C. minima (10 kg) were extracted with 95 %
BOH under reflux for three times, the extracts were evgporated
and sugpended into water followed by successve partition with
petroleum ether , BOAc and n-BuOH , regectively. The BOAc
extracts (170 g) were subjected to column chromatography (CC)
over slicagd (200- 300 mesh) and duted with CHA,-MeOH
(8 1) to gvefractions 1- 4. Fraction 2 (30 g) was chromatogr-
anmphed on Diaion HP20 (95 % BOH) to decolor, the duents
were then subjected to CC on dlica gd (200- 300 mesh) , dut-
ing with CHO3-MeOH (1 0-5 1) to gve fractions 2. 1- 2. 8.
Fraction 2.2 (10 g) was pased through MCI gd CHP 20P
(MeOHH,0, 9 1) to deoolor, and then subjected to Sgphadex
LH20 (MeOH) , RP18 (MeOHH,O1 1 -1 0) and repeated
vacuum liquid chromatography (VLC) to yield 1 (11 mg). The
petroleum ether extracts (197 g) were subjected to CC over slica
gdl (200- 300 mesh) and e uted with petroleum ether- BOAc (3
1) to gvefractions A-E. Fraction A (359) was subjected to re-
peated CCon sdlica gd , duting with petroleum ether- BOAc (1
0-0 1) to dford a colorless crysd 2 (570 mg) . Fraction C (26

g was repestedy chromatogrgphed on slica gd (200 - 300
mesh) with petroleum ether-Me, GO (50 1- 10 1) as duent to
dford §x fractions Cl - C6. Faction C2 (4 g) was pased
through MCI gd CHP 20P (MeOHH,0O, 9 1) to decolor , fol-
lowed by Sgphadex L H-20 chromatography (CHO3-MeOH , 6 4)
and repeated VLC to yidd 3 (36 ng) .

Compound 1: colorless crysa ; np: 239- 240 ; [0 |3
+65.0 (c0.1, CHO3/MeOH 2 1) ; UVA 3% (loge ) nm:
248 (2.51) ; IRV & cm™*: 1639, 1444, 1383; 'H NMR
(GDsN, 400 MHz) and BC NMR (CsDsN, 100 MHz) , e
Table 1; EIMS m/z 458 [M]* (4) , 440 (4) , 422 (3) , 299
(54) , 207 (55) , 189 (100) , 175 (30) , 161 (32) , 149 (42) ,
135 (88) , 121 (98) , 107 (98) , 95 (93) , 81 (78) , 69 (76) ,
55 (81) ; HRESIMS m/z 481. 3665 [M +Na]* (cdcd for Cy
HsOsNa 481. 3657) .

Bicassay Antibacterid activity was teged by agar dilution
method (Baker e al , 1994). The bacterid drains erployed
were Staphylocoocus aureus OMCC26001 (CMCC, National Cenr
ter for Medicd Cuture Qollections, Beijing, China) , Es
cherichia cdi QVICC44103, Samondla typhimurium CM-
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CC80087 , and Shigdla flexneri QMCC51335 , and the following
cdinicaly iolaed drans: Staphylococcus epidermidis,, Badillus
sultilis, Salmondla paratyphi-A , Salmondla paratyphi-B. The
bacterid grainswere removed from dorage kept in - 70 rerig-
erator and dreaked onto tryptone 2y agar (TSA , Oxoid) plates,
and then incubated for 18 to 24 hour a& 37 . The imbcuumwas
prepared by culturing each ilaed bacterid colony in brain heart
irfuson broth (Oxoid) a 37 to a turbidity equivaent to Mc-
Farland 0. 5 gandard (1.0 x 10° CRU/nL) and subsequently di-
Iuting the organism to 1.0 x 10° CRU/iL for susceptibility tet-
ing. For agar dilution teds, compounds (2 mg each) were firg
dsolved in 0.2 nL DMSO, szrid dilutions of teg compounds
(ten serid two-fold dilutions per compound) were prepared as
described by QS (Qinicd and Laboratory Sandards Inditute,
Wayne, PA, URA) (formerly NCA_S, Nationd Committee for
Qinica Laboratory Sandards) (dinicd and Laboratory San-
dards Inditute , 2006) . Nine mililiters of nolten (48 ) Mud-
ler- Hinton agar was added to each milliliter of diluted conpound ,
mixed conpletely , and put into plates. With a Seers replicator ,
an organism dendty of 10" CRU/gpot was inocul ated onto the ap-
proprigte plate with various concentrations of tes conpounds
(range of find concentrations: 0.195- 100M g/mL) . The plaes
were incubated overnight in ambient ar a 37  for 24 hours.
The minimum inhibition concertration was taken as the lowves
ooncertration that inhibited visble groath &ter incubation a
37 for 24 h. Cdradine and gentamycin were used as reference
dandards in order to control the sendtivity of the tes drains.
Rates containing only MHA and MHA and 1 % DMSO in medium
served as negdive and lvent controls. Teds were performed in
triplicate and repeated once.
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