NOVEL CYCLOHEXENONE COVPOUNDS FROM ANTRODI A CAMPHORATA AND

APPLI CATI ON THEREOF BACKGROUND OF THE INVENTION 1. Field of the

I nvention [0001] The present invention relates to a novel conpound,
in particular to an extract isolated and purified from Antrodia
canphorata, and its use in inhibiting tunor growth 2. The Prior
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with osti ol ‘gkang &ed-Ghapya] Red Ldang{Hw"s @P%K&"’cﬁma?@mber
exhal es st rgp@r&Mhid & o§,a«§1§é‘ﬁ is%h endemic species in Taiwan growing on the inner

rotten heart wood wall of Cinnamomum kanehirae Hay in the altitude of 450M to

2000M in the mountains of Taiwan. The fruit bodies of Antrodia camphorata grow
inside of the tree trunk. Cinnamoum kanehirai Hay is distributed niainly in the
mountain areas of Tao-Yuan, Nan-Tou and has been put on the rare and valuable list
due to rare amount and over cutting unlawfully. The Antrodia camphorata in the wild
thus became even rare. Because the growth rate of natural Antrodia camphorata is
extremely slow, and its growth season is from June to October, therefore the price of

Antrodia camphorata is very expensive.
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[0003] The fruiting bodies of Antrodia camphorata are perennial, sessile,
suberin or woody, with various appearances such as plate-like, bell-like, hoof-like, or
tower-like shapes. They are flat on the surface of wood at the beginning of growth.
Then the brim of the front edge arise to roll into plate-shaped or stalactites. The top
surfaces of Antrodia camphorata are lustrous, brown to dark brown in color, with
unobvious wrinkles, flat and blunt edges. The bottom sides are orange red or partially

yellow with ostioles all over.

[0004] In addition, Antrodia camphorata exhales strong smell of sassafras

(camphor aroma), becomes pale yellowish brown after sun-dried and has a strong



(canphor aroma), becones pale yell ow sh brown after sun-dried and has
a strong 1 bitter taste. In traditional Taiwanese nedicine, Antrodia
canphorata is commonly wused for detoxification, |liver protective,
anti-cancer. Antrodi a canphorata, |ike general edible and nedi ci nal
mushroons, is rich in nunerous nutrients including polysaccharides
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nphorata (Cherng, I. H, and Chiang H C 1995 Three new
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canphorata wi th et hano en et al en, C. H , and Yang, S.. W
1095, New %ﬂ%‘af?'oqoaipa&? Wﬁcgh %WﬁB&F@Oé PWH&MCPE@C Per&aqyawgershexacychc

parasitic OdfruciuRRaMmpeUBtbr HisES 3Nt AMINia) caMphorafl R4 fromBinkoeSngRed) of | N
addition, Cherng et al. also found three other new triterpenoids

fromthe frigiepengidsoHiresneyel %ﬂ@ﬁ@@rtaﬁp%@mp&sém@m&ha@m B, antcin C)

sequ|terpene l.a a p erlved
4, 7-di met h Oxgre 1s<?c%tfﬂiy Qg%‘n% ghfg diirr]%rgg og% fg)htbng BSIEC o ﬂntrodza camphorata
2,2',5,5" - t @hamg! |IlOI€Iy aﬁ],d4CI31ang} HbiC: rIBQﬁWI&B@dl’eQX&It&p&mds from Antrodia

di met hyl bi pheny! Wi, P., Chern . W, and Uen

C H {995pcq%1a¥nomea I\P'cl(tJ Prod 58 365-371). Three new compo%nds named zhankuic aci
A, zhankuic acid B and zhankuic acid were extracted from the fruiting bodies of
Antrodia camphorata with ethanol by Chen et al. (Chen, C. H., and Yang, S. W. 1995.

New steroid acids from Antrodia cinnamomea, —a fungus parasitic on Cinnamomum

~ micranthum. J. Nat. Prod. 58:1655-1661). In addition, Cherng et al. also found three
other new triterpenoids from the fruiting bodies of Antrodia camphorata, which are
sesquiterpene lactone and 2 biphenyl derived compounds, 4,7-dimethoxy-5-methy-
1,3-benzodioxole and 2,2',5,5'-teramethoxy-3,4,3',4'-bi-methylenedioxy-6,6'-
dimethylbiphenyl (Chiang, H. C., Wu, D. P., Cherng, I. W., and Ueﬁg, C.H. 1995. A
sesquiterpene lactone, phenyl and biphenyl compounds from Antrodia cinnamomea.
Phytochemistry. 39:613-616). In 1996, four novel ergostane-type triterpenoids
(antcins E and F and methyl antcinates G and H) were isolated by Cherng et al. with
the same analytic methods (Cherng, I. H.,, Wu, D. P,, and Chiang, H. C. 1996.
Triteroenoids from Antrodia cinnamomea. Phytochemistry. 41:263-267). And two

ergostane related steroids, zhankuic acids D and E together with three lanosta related



sesqui t erpene | actone, phenyl and bi phenyl conpounds from Antrodi a
ci nnanonmea. Phytochem stry. 39:613-616). In 1996, four novel
ergostane-type triterpenoids (antcins E and F and net hyl antcinates
G and H were isolated by Cherng et al. with the same analytic

nmet hods (Cherng, I. H, Wi, D. P., and Chiang, H C 1996.
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on cancer treatnent”iT the exact antitunor conposition I's Sund
SUMVARY OF dadiposivEMTooM.[ 0006] In order to identify the anti-tunor
conpounds fromthe extracts of Antrodia canphorata, the conpound of
the formula (1) was isolated and purified in this invention, R3 CHg

CH3 CH3 R XOHWWR2I | ~ f_. wherein X and Y can be oxygen or
sul fur, R, R2 and R3 are each a hydrogen atom nethyl or (CH2)m CHs
and nrl-12; n=1-12. [0007] SUNIMEERY (G TEFINVENTEONt he gener al

formula (1) is 4-hydroxy-2, 3- '
[0006] In order to identify the anti-tumor compounds from the extracts of
Antrodia camphorata, the compound of the formula (1) was isolated and purified in

this invention,

(1)

,‘
/\3

wherein X and Y can be oxygen or sulfur, R;, R; and Rj are each a hydrogen atom,

methyl or (CHy),,-CHj3 and m=1-12; n=1-12.

[0007] A preferred compound of the general formula (1) is 4-hydroxy-2,3-
dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone  as
shown in formula (2), with molecular formula of C24H3804, appearance of pale

yellow powder and molecular weight of 390.



di met hoxy- 6- net hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-tri enyl ) -cycl ohex-
2-enone as shown in formula (2), with nolecular formula of C24H3804,
appearance of pale vyellow powder and nol ecul ar wei ght of 390. 3 CH3
CH3 CH3 CH3 CH3 H3CO OH O CH3 (2) [0008] Conpounds having the
structures of formula (1) and fornula (2) are purified from aqueous
extraction or organic solyent extraekion of oMitrodi a Cieanphorata. The
organi ¢ solvents useg i nclude, but jnot |imtiled to, al.gohol s such as
met hanol , et hanol or S ' yh~acetafe, al kanes
such as hexane aIkL‘ alldes such-as chloronethane

chl or oet hane. Aﬁﬁﬁb\é ™ s@fol is preferred, C and ethanol is
particularly preferreéd. [1009] Wth the conpounds which can be used
according to the inventidh, _the growth of tunor cells can be

i nhi bited, which can furthef™e used as a nedicinal conpos{2)on to
treat cancer and to enhance the therapeutic effects. The conpounds of

the i nvention can be applied in a range of cancer cells, including

br east canc@l0 hepﬁqn@POE@ch@Vl%nﬂlepth§WaiSe0fc@ﬁ@elﬂ (Iwand Korradau(2) dre
sl OW.e“ ng t PO\MOH] OeI u C%{{tra 38%| 3r Jr { \,eﬁth e@ckrtdct?)g of Antrodza
proliferati n 0 cancer | s an ecrea e rs ncy
Ther ef or e t tvenphosata. bBlelmgahm splmam:esedtincéwdenrbm ncﬁl]nﬂrlteastobaﬂeﬂ&ls smalmaser :
hepatic ca e cance nd t e ot her
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i nvention caRyllaliiiGosnay didembihie, therod@ehe: AR ngGRIROSddhb PR Hreff@fed,
t?eat|ng bre cancer, hepatic cancer, and prostate cancer to

i'nhi bi t the‘@ﬁ@%?ﬂ isPartighary Riefared. The  medi ci nal conposi tions
include not only the conpounds of formula (1) and/or fornula (2),
but al so t hpogdtar maceil theaohypomed SRt cHAbd hRd accU?@ing% 'EHeQBﬁan'uBEltHéje

but are not limted to, eXC|%lents such as water, fillers such as
Sucrose or g’rpgﬂb ﬁf t%]iloflicp@}lg can be inhibited, which can further be used as a medicinal

composition to treat cancer and to enhance the therapeutic effects. The compounds of

the invention can be applied in a range of cancer cells, including breast cancer,
hepatic cancer and prostate cancer, which result in slowering the growth of cancer
cells, further inhibiting proliferation of cancer cells and decreasing the risk of
malignancy. Therefore they can be used in cancer treatment such as breast cancer,

hepatic cancer, prostate cancer and the like.

[0010] On the other hand, the compounds of formula (1) and/or formula (2) in

N

the invention can be incorporated into the medicinal compositions for treating breast
cancer, hepatic cancer, and prostate cancer to inhibit the growth of tumor cells. The
medicinal compositions include not only the compounds of formula (1) and/or
formula (2), but also the pharmaceutically accepted carries. The carriers include, but
are not limited to, excipients such as water, fillers such as sucrose or starch, binders
such as cellulose derivatives, diluents, disintegrants, absorption enhancers or
sweeteners. The pharmaceutical composition of the present invention can be
manufactured through mixing the compounds of formula (1) and/or formula (2) with
at least one of the carriers by means of conventional methods known in the
pharmaceutically technical field, which can be formulated, but are not limited to, as a

powder, tablet, capsule, pellets, granules or other liquid formulation.



such as cellul ose derivatives, diluents, disintegrants, absorption
enhancers or sweeteners. The pharnmaceutical conposition of the
present invention can be mnufactured through m xing the conpounds
of formula (1) and/or fornmula (2) with at |east one of the carriers
by means of conventional nethods known in the pharnmaceutically

techni cal flioeitl, whilghdeieion beechesentit abgPouldldtofaghe pi@knt infedtRE SdRses@S
a powder, tablet, capsule, pellets, granules or other liquid

for mul at i orPRtEXIdaE EEIVIpLatihe pameoime Hhentrdber deal senpirsaisiophealthfoods,

present 1 NVagk la00 dRAARS §RAicaProlcbrd gaindosaetidsVinkYar@berdefBia b MR rtdn Walth
they can be ideal supplenent's for health foods, diets and drinks,
medi cal pr o8aegh theircabdtisprin preventing cadievisevler dissasgs ar onutativaref hellsl t h
through their abilities in preventing cardi ovascul ar di seases or
mut ati on of ls. he, i ' [ r i ned
' the fol |'oaray enfaodPrare. Tepios ik UGl i, EHELHE ot Bl
exanpl es bellosirasiho ahdiexeotplesh bhese examples balowistiarlé dot, howtverite cohddsebpe

of the inventio it is nt enpl. at ed. t hat ifications wll . .readily
occur to t HgaH g 19 5° ?ﬁt%f" hee {1({11 '1Wﬁic8’fa\te n@? ith%ftlp%‘ﬁﬂce\ﬂoﬁ Wﬂtrﬁﬂﬁl’{l}hi n
the spirit @but foethodenskdiediinmheadre Wiieh s08IRa@Ins WIB RPPENE @R Hirdi dTike
(.. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT [0013] The
nycel i a, friAYEERY 2pdHesconsof eappended flagiy h -from Antrodia canphorat a
are first extracted with water or organic solvents to obtain the
aqueous extract or organic solvent extract of Antrodia canphorata

5ing the nethods well known in the arts. The organic solvents
iacl ude, but not limted to, alcohols such as__nethanol; ethanol or
DETA DESGRIPTION: QF THE PREFERRED EMBQ NT

propanol ; ester : SRV 138 &
al kyl halides such as chl oronet hane, and

al cohol is ferred, and ethanql is particularly preferred. [0014]
The aqueousm@{_ orga&gﬁ g‘éﬁ?%nt@‘?l‘é&% rlﬁ)él?eé 8f %’Fﬂr%d?fg Dot J¥oEh 2L BT e
subj ect ed t@niphatPat R TBBERed Witk Wate§OBLRIEAPENs (dBhikh thObqueous

isolation and purification. Each fraction was recovered and aSsayed

for anti-cabas &freens solvem expaetedit Antrogéa cempapietising: the qaathads well
ef fects wengoafah¥&eshs he bRk QIR ih@Mie2 Bl not limited to, alcohols such as

methanol; ethanol or propanol; esters such as ethyl acetate; alkanes such as hexane; or

chl or oet hne. An hem

alkyl halides such as chloromethane, and chloroethane. Among them, alcohol is

preferred, and ethanol is particularly preferred.

v[0014] The aqueous or organic solvents extracts of Antrodia camphorate were
< subjected to high-performance liquid chromatography (HPLC) for isolation and
-purification. Each fraction was recovered and assayed for anti-cancer effects. The
potent fractions with anti-cancer effects were analyzed for the composition and
further assayed against different tumor cells. The above approach then led to the
identification of novel compounds, the formula (1) and formula (2), which inhibited
the growth of several tumor cells, had not been found in Antrodia camphorata and

were not reported in any previous publication.

[0015] The compound 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-
dodeca-2,6,10-trienyl)-cyclohex-2-enone of the formula (2) are explained below as an
example for the present invention. The anti-cancer effects of the 4-hydroxy-2,3-

dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone was

5



further assayed against different tunor cells. The above approach
then led to the identification of novel conpounds, the fornmula (1)
and formula (2), which inhibited the growth of several tunor cells,
had not been found in Antrodia canphorata and were not reported in
any previous publication. [0015] The conpound

4- hydr oxy- 2a8eddedby 3oy Satimethilyhid{oB2-41)12, - S-diph@iyd Ydtrazolium bromide (MTT)
dodeca-2, 6, 10-tri en(%ll?g - g%cl ohex-2-enone of the fornmula (2) are
expl ai ned b&FHHAKATdRE todhe guif-Bimog drygg scrsening podel f dYatipad Cappes Institute
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di met hoxy-6-nmet hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-tri enyl )-cycl ohex-
2- enone wasProsfaigs eanseiegndyyhezlikey T @benst apitshhadz oroved ythyt- 4-hydroxy-2,3-

S-di phenyl §: 1% I504Th @ ¢ _ : GRLAhT b
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hepati c canger rost at.e cancer. angd. t | i The ahove assays h
proved t hat ﬁe&’-a Wﬁ%lﬁl&{yqaﬁ‘?%qmadfz [lﬂﬁx&e@%%‘g?@’ éf) and prostate cancer 2
(3,7, 11-tri n@fshyNGdpdRadE,185) Ot tHel @A HmE YKdvRlde¥hava e hall eeisiased
survival rates of breast cancer cell lines (MCE-7 and MDA- MB-231),

hepat ocel | ufdFeRUEFER H6mR) Edlnes Thaeancengel seviind breast apyerabpapie eancen e
cancer cel | andl pRRete( Eh&@érp_wagqnl%hééﬁ},4-ﬁ‘§dr&§ﬁz,?%@% b%ﬁ{e@gﬁﬁ% 211

relatively low half inhibition concentrati »
cancer cel | trigrettidoddcatis i tricoprereloharehertone andvddceh thegfiore prap deatsed

incer was i.nhibi - hydroxy- 2. 3- di met hoxy-6-nmet hy-5(3, 7. 11-
Kii net hyl - dfgtpjg%:@%&%}‘?%qt:é?%aﬁﬁrej%%?ag %’glée ag %%%‘?{epfﬁﬁtag\w%ﬁ h’f%il? &sr e
can be usedThd details afiderexhimplat aemkscsibedhasadlibreast cancer, hepatic
cancer, prostate cancer and the |ike. The details of the exanples

are describgd a ol lows: Exanple 1 Isolation of
4- hydr oxy- %I%ﬁi?rét hoxy- 6- net hy-5(3, 7, 11-tri nmet hyl - dodeca-2 6 10-

trienyl)-cycl ohex-2-enone [0016] 100 g of nycelia, fruiting bodies or
m xt ure of lsalatiorf 1 ofn Anliydoskiyel,3-danghexyef-methgr %3 3l 1dasnlethnl-dodacd-L a3k A
proper anount (ﬁ &@t;er %and al cohol (70-100% al cohol sol ution) was
added into - =y e stirred at 20-25 C for at least 1

hour. The solution was filtered through a filter and 0.45 m nenbrane
and the filfi0f0bd]e 100 g of mycelia, fruiting bodies or mixture of both from Antrodia

camphorata were placed into a flask. A proper amount of water and alcohol (70-100%
alcohol solution) was added into the flask and were stirred at 20-25° C for at least 1
hour. The solution was filtered through a filter and 0.45 pm membrane and the filtrate

was collected as the extract.

@

[0017] The filtrate of Antrodia camphorata was subjected to High Performance
Liquid chromatography (HPLC) analysis. The separation was performed on a RP18
column, the mobile phase consisted of methanol (A) and 0.1-0.5% acetic acid (B),
with the gradient conditions of 0-10 min in 95% ~ 20% B, 10-20 min in 20% ~ 10% B,
20-35 min in 10% ~10% B, 35-40 min in 10% ~ 95% B, at the flow rate of 1 ml/min.

The column effluent was monitored with a UV-visible detector.

[0018] The fractions collected at 25-30 min were collected and concentrated to
yield 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,1 1—trimethyl—dodeca—2,6, 10-trienyl)-
cyclohex-2-enone, a product of pale yellow powder. The analysis of 4-hydroxy-2,3-
dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone



was collected as the extract. [0017] The filtrate of Antrodia
canphorata was subjected to Hi gh Performance Liquid chromatography
(HPLC) anal ysis. The separation was perfornmed on a RP18 columm, the
nobi | e phase consi sted of nethanol (A) and 0.1-0.5% acetic acid (B)
with the gradient conditions of 0-10 min in 95%- 20% B, 10-20 mn in
20% - 10% Bshow2Q@5meteenlirforbfe o IOABIRO,3beldthlariweighn of 896, meRbiopBint af
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10-tri enyl )-9c§]cl4oql?€x-4§'-3éﬂ .U oo T -hE23rish détPar 1¥ei2miBa3f 13592,

C24H3504, npigapul & 43eh@nd7. of 390, nelting point of 48C "-52C
| nvestigation of NVR spectra showed that 'H NVR(CDC13) S (ppm =

1.51, 1.67, 1.71, 1.75, 1.94, 2.03, 2.07, 2.22, 2.25, 3.68, 4.05,
5.07, and 50881 13cThaghewpd syucgre b fyhydraxy-23-dimghaxy-Geety;5(3.7.167,

25.67, 26. 444 ée%-é-éoﬂ)- 'gyl— cl %—28 n4' Qg?’ él ?éf'ed = 22t the
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160. 45, andh¢@ical 20mp@OEe]datehesecindnia aimikit rstrottureewas available. These data

Cri et by - dsaeead e SR PR Y Pl T Rety SR b2 6.10-
figai nst t heriemheticlikex-Compaingds databangoafd WicS At |RierS bédiCtpbRedNaS
avai |l abl e. These_data confirned that

4- hydr oxy- 2Pr8VeHsBkt hoxy- 6- met hy- 5(3, 7, 11-t ri met hyl - dodeca- 2, 6, 10-
trienyl)-cycl ohex-2-enone is a novel conmpound which has never been
reported pEewipsly. Exanple 2 In vitro survival assay for
anti - breast cancer effects [0020] The NCI anti-cancer drug screen

nodel was opted to test the anti- cancer effect of the conpound

from examlmmgm&ﬁﬁﬂéd compound of

4- hydr oxy- 2, 3- di met hoxy- 6- net hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-
[0020] The NCI anti-cancer drug screen model was adopted to test the anti-

cancer effect of the compound from example 1 in the invention. The isolated
compound of 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-
trienyl)-cyclohex-2-enone from example 1 was added into the culture media of human
breast-cancer cells, MCF-7 or MDA-MB-231, for tumor cell survival aSsay. This
assay can be tested with 3—[4,5-dimethylthiazol—Z-jl]2,5-dipheny1tetrazolium bromide

-

(MTT) assay, which is commonly used to determine cell proliferation, percent of
viable cells, and cytotoxicity. MTT is a yellow dye, which can be absorbed by the
living cells and be reduced to purplish blue formazan crystals by succinate tetrazolium
reductase in mitochondria. Formazan formation can therefore be used to assess and

determine the survival rate of cells.

[0021] The human breast-cancer cells, MCF-7 and MDA-MB-231 were
separately cultivated in media containing fetal calf serum for 24 hours. The
proliferated cells were washed once with PBS, then treated with 1x trypsin-EDTA and
centrifuged at 1200 rpm for 5 minutes. The supernatant was discarded and the cell

pellet was resuspended in 10 ml of fresh culture medium by gently shaking. The cells



trienyl)-cycl ohex-2-enone fromexanple 1 was added into the culture
medi a of human breast-cancer cells, MCF-7 or MDA-MB-231, for tunor
cell survival assay. This assay can be tested with

3-[4,5-di met hyl t hi azol - 2-yl ]2, 5-di phenyl tetrazohum brom de L. (MIT)
assay, which is commonly used to determine cell proliferation,
percent of wetealdced deh P& wellndateyitbanok exsidcys. of MFiTrod aampbbiaoa(tiky enntrol

whi ch b h | vi |1s and b d t i sh
bl ue 1 or mazaRoRny el s ey e e PPy D e Bl o °

m t ochondr i éch b6 thegawelOanhe ifamm@gwcctrtaemﬁt@h@ 30¢ 105%d, 03B, @9S£RIS0.ead
det er m ne the ur vi val {ate of ceI |s. 75002 The human br east - cancer
&

cel I's, NOF-H&/Bhd "RBACthEL? 3 Whiler &-hydioxur e dimethoxyOrmehed (3 A1 hisinathyl-
cont ai ni ng dgfedd-2 gelbftrleﬁ'gﬂg%foﬁéx-g%n@@ ?@mm@t{tokﬂo{l 5 3eRd 28R4l Hito

were washed once with t hen treate I x trypsi'n- EDTA and
centrif ugedeagh of PG el @rthe f@ﬂ%ultésoncwwlgqueioné@ ahtl, Weds 0di anddt.0fed
and the cell el l et was resuspended in 10 mi_of fresh culture nmedium
by gently SH'%@F AgsPeqthelye dibp sellsywierincubptad @37 6 i 0B% (P4 inpybatas for 48

Et hanol extracts of Antrodia canphorata (the control group, total
extracts ofhongy MHT avas adpetbinag eonsenttesion of S mighalk intngacheredl iadddaidt o
gagh 8f 1t gﬁlag.g) %gltlms 4?1 rd.ut hg)élgg/e{i: ,[%W&lg %,cf,%l“)tnc.e fO%ttlloorﬁysié Qﬂffe%(%(‘) st%p tﬁ'e’

4- hydr oxy- Zre2etdh ﬁ&“hdfl(pl@y’csfiwéietﬂ&yd 20 %Bn/ELIKA réadet By wavelength of 570 nm to
dodeca- 2,6, 10-trie §‘¥={ cycl ohex- 2- enone. (the experinent group) were

dded into eée&EIH‘e ¥ivalgatge) The haft W@“PBICPW%@O@CK%@%‘W% MEFRsalso30,
9, 3, 1, QaRuldtbdlandMded iPBabip®/ N, respectively. The cells were

i ncubated at 37C in a 5% CO2 |ncubat or for 48 hours. MIT was added
in a concentration of 2.5 ng/ into each well in dark and incubated
for 4 hours, fHbIOhdREsHis qfwzeWéreéPtVi“@ha%w fop gnhyibiden pRhspast ¢ppedreells o
stop the reaction. The plates were read on an ELI SA reader at

wavel ength of 570 nm{0 determne the survival rates. Tne nalt

i nhibition concentration (I§p@pleal ues were also gale Ip%t:,gql )and
listed in TableHa—bl—e—l—Reeu—H%eF—n—n—«%&e—&wHa—P—as—s-a—y—#—e#—

i nhi bition of breasitrelagearp cells Sanples 1C50 ( pg/m ) Control
group '

(extract of Antrodia camphorata)
MCE-7 11.132
MDA-MB-231 25.812
Experiment group
(formula 2)
MCF-7 0.852
MDA-MB-231 | 1.031

[0022] From the result of table 1, 4-hydroxy—2,3-dimethoxy-6—methy—5(3,7,11—
trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone is a potent inhibitor of the growth
of human breast cancer cell line. The ICsy values of 4-hydroxy-2,3-dimethoxy-6-
methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone toward MCEF-7
and MDA-MB-231 are 0.852 pg/ml and 1.031 pg/ml respectively, which are
significantly lower than those of total extracts from Antrodia camphorata. Therefore

4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-



(extract of Antrodia canphorata) MCF-7 11.132 ©NDA- MB-231 25.812
Experinment group (formula 2) ti MCF-7 0.852 NMDA-MB-231 1.031

[0022] Fromthe result of table 1,

4- hydr oxy- 2, 3- di met hoxy- 6-nmet hy-5(3, 7, 11

trimet hyl -dodeca- 2, 6, 10-tri enyl )-cycl ohex-2-enone is a potent _

i nhi bi tor ofyctohex-greowtchfromfAriwabincdmpdastia canloesppdied ko inhibét. thd B WD
val ues of 4-hydroxy-2,.3-di net hoxy- 6-
nethy-5(3,¢?ﬁ%gf¥FéﬁFH§l-dodeca-2,6,10-trienyI)-cycIohex-Z-enone
toward MCF-7 and MDA-MB-231 are 0.852 pg/m and 1.031 pg/m
respectively, which are significantly |lower than those of total
extracts from Antrodi a canphorata. Therefore Hul - dod

4- hydr oxy- 2; 3- di. met hoxy- 6- met hy-5(3, 7, 11-tri met hyl - dodeca- 2, 6, 10-tri e
nyl¥ 8 cyclu%%%ggfenone from Antrodi a canphorata can be applied to
inhibit the growmh of breast cancer cells. Exanple 3 In vitro add-on
st udy t owar & vérdp addaot stbdvetoaard ifuvhtiteBsipycaiteerst @abdreell0023] The
experiment was al so carried out according to NCI anti-cancer drug

i i nodel . The. hupan breast.-cancer cells, -7 and
Vo v 251 TR "Sch stBTYPORE: dat B OHerar DA G Bl
serum for 2strdefun Sirrd @ dePriei Kudfaat §8asCeidcsr Walse M@Bhefd DA -NHB-3 1

PBS, then treated with |x t%%psiniEDTA and C centrifuged at 1200 rpm
for 5 mi nut®&e seppsatslyraltivpiediin Redia gpatainimgetetal rgllt sgrune doy 24 pewseTharas

resuspend e%rbﬁfeﬁa%d’ﬂeﬂ@évetferv@a%ﬂe(féﬁcg Wi F‘@ bHMRYe 8 Sth! 1% t@?ﬁk—i]ﬁ]ﬁ!ﬂ’A I
ells were placed in a 96-well plate after 0.0017 g/ nl “Taxol was
added and teea@ifeasdfasrl20Q rpmdor § miguthy dihexsypan@anti wast dievayded-amd tthey eeﬁld
(3,7,11-tri - -2:6 ienyl ) - |l ohex- 2-enone oht a
fron1exanpﬁ%ﬁ%h%%fgagﬁ%g' Pég%%%§{%%ﬂfu%ﬁ?%%%ﬁh g%ngﬁgggﬂmgq%eces
were placed in a 96-well plate after 0.0017 pg/ml Taxol was added and treated for 72

hours. 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-
cyclohex-2-enone obtained from example 1 were added respectively into each of the

96 wells at the following concentrations: 0 pg/ml (the control group); 30, 10, 3, 1, 0.3,

0.1 and 0.03 pg/ml (the experiment group). The cells were incubated at 37°C in a 5%

CO, incubator for 48 hours. MTT was added in a concentration of 2.5 mg/ml into
each well in dark and reacted for 4 hours, followed by the addition of 100 ul of lysis
buffer to terminate the reaction. The plates were read on an ELISA reader at
( wavelength of 570 nm to determine the survival rates. The half inhibition

concentration (ICso) values were also calculated and listed in Table 2.

Table 2 Results from in vitro Taxol add-on therapy toward breast cancer cells

Samples  Results

Control group Cell survival rate (%)
MCEF-7 (0.0017 pg/ml Taxol) 65 +1
MDA-MB-231 (0.0017 pg/ml 7643

Taxol)

Experiment group ICso (ug/ml)



96 wells at the follow ng concentrations: 0 g/m (the control group);
30, 10, 3, 1, 0.3, 0.1 and 0.03 g/m (the experiment group). The
cells were incubated at 37Cin a 5% CO2 incubator for 48 hours. MIT
was added in a concentration of. 2.5 ng/m into each well in dark and
reacted for 4 hours, followed by the addition of 100 pl of lysis
buffer to term nat r Lon., T | ates were read an ELI SA
reader at wavel en§4¢1f‘]§? (g‘%@tlhrﬂ%/gﬂggﬁ’gorlrﬁ ne the surviQ/'§Ir69rat es. The
hal f inhibition fGmugPepsentration (1C53) val ues were al so cal cul ated
and listed in Table 2. Table 2 Results fromin vitro Taxol add-on

t herapy toward bredsPAc¥iE€¥31cdl.0817 Baiples Results QGodtldol group
Cell survival ra 9 -7 (Q.0017 pg/mM Taxol) 65 1 MDA-MB-231
(0.0017 g/m 76t§%X¥ﬁ?’n‘Jf.\$:Wﬁ@8i ment group 1C50 (g/m) 9 MCF-7
(0.0017 gg/m Taxol + 0.009 fornmula 2) NMDA-MB-231 (0.0017 g/m 0.011
Taxol + formula 2) [0024] Fromthe result of table 2, the |1C50 val ues
of 4-hydr 0xyo24)3- di BRIDGENesult of table 2, th . -2 3-di -
6- met hy- 5(>3({,h7, Jl.l-t rimet hylr-es odoecg-ez, ’6t, ?LégftorYaéuﬁ;Iof-‘lch)}’gfogﬁezk% gl-ngﬁhgﬁ%

t owar d MCF-Grmetsich (WDAL iBmeByl-duter 22646 trienyl)-G@ Bhgt-Alenamd tév4d IMGF
::grsn}? Ieftnl ;’ﬁgﬁ%ld ﬁ%ﬁ%{-wﬁgﬂagi%(?rg?sg tg]ﬁ)).((gj_g pg/g& ra%]EIO(S.SI { BE/SII% rregpselé{i\t/e?y after
hydr oxy- 2, Zdditiort dfoXyxdi- rmél’GSOréSgEesE ,rﬁs'hﬂtﬁrddiliﬁfrfi)’ﬂhe dl».ﬂbﬁllﬁ' ﬁarinacﬁiazitQ-éﬂ jeny
| )-cycl ohex- 2-enane, from Antrodi a canphorata can be applied to

i nhi bi t thé“yﬂ?o g‘f“%‘ioé%{ rmethyred (-1 Lanimethyldaglecdtd 8 tHenyDegyclohex-

@t it ;Jmo 2 N ARG ik AnBBUIVidmphbRia t4HTBE Sp¥aNte HRBRI RS drdth e T -
Xa e
P cancer cells, and showed better antitumor synergistic activity for tumors when

combined with Taxol.

Example 4

In vitro survival assay for anti-hepatic cancer effects

[0025] The NCI anti-cancer drug screen model was also adopted to test the anti-
cancer effect of the compound isolated from example 1 in the present invention. The
isolated compound of 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-
2,6,10-trienyl)-cyclohex-2-enone from example 1 was added into the culture media of

human hepatic-cancer cells, Hep 3B or Hep G2, for tumor cell survival assay.

[0026] The human hepatic-cancer cells, Hep 3B and Hep G2, were separately
cultivated in media containing fetal calf serum for 24 hours. The proliferated cells
were washed once with PBS, then treatéd with 1x trypsin-EDTA and centrifuged at
1200 rpm for 5 minutes. The supernatant was discarded and the cell pellet was
resuspended in 10 ml of fresh culture medium by gently shaking. The cells were
placed in a 96-well plate. Ethanol extracts of Antrodia camphorata (the control group,
total extracts of Antrodia camphorata without purification) were added into each of
the 96 wells at the following concentrations: 30, 10, 3, 1, 0.3, 0.1 and 0.03 ug/ml,
respectively, while 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-

2,6,10-trienyl)-cyclohex-2-enone (the experiment group) were added into each of the

10



In vitro survival assay for anti-hepatic cancer effects [0025] The
NCl anti-cancer drug screen nodel was also adopted to test the anti-
cancer effect of the conpound isolated fromexanple 1 in the present
invention. The isolated conpound of

4- hydr oxy- 2, 3- di met hoxy- 6- net hy-5(3, 7, 11-tri nmet hyl - dodeca-

2, 6, 10- t ri e¥y Wells yc Itich édlo2-imgn ooecchiraivnex30yplGe 31 Wak3,a0lteadi MO pighe,
cul ture nedia of human hepatic-cancer cells, Hep 3B or Hep &, for
tunor cel | eneqiivedy. Bresrslls weoORE)baRdeat BUfRM héﬁaCD@ dgcahater focrell8llrs>prsHep
3B and Hep &, were separately cultivated in nedia containing fetal
calf serum MaTﬂ“ Wab ddder . d oneenragbn H£2.atneximbiald sach weetldn dakhad iwabaed
with PBS, then tre th | x TA an entrlfu ed at 1200
rpm f or rr{] hfaws aéi’ﬁ%wéaula'eﬁhﬁﬁflél‘ﬁggﬁtgoodﬁ ¢ LSt ’h@ e g?:éanuoﬁeT]Peet
was res US RaReE et rehl dH aIPﬁELﬁS&San&PlaE Wa@eléﬂa%ﬁ WNHY GLNs ld%te?ﬂlﬁg'tﬁlﬂg
The .cells were placed in a 96-wel | ate. Ethanol extracts of
Antrodi a caWphvgates- Thpbalt iibidm @m@mratlon G€a) vaneswere slsotalndateddida
canphorat a IY&e?hﬁ% pRYrification) were added into each of the 96
wel l's at the 'om ng concentrations: 30, 10, 3, 1, 0.3, 0.1 and
0.03 g/m, respectively, while

4- hydr oxy- 2, 3-Tdblnst Resujts 6f imstiiny s\G{ 3 alAsday-for inhibitiopl of Heheic aanc2r &ls
10-trienyl)- cyclohex 2- enone (the experlnent group) were added into

each of the 10 $6—wetts—at—thefottowng—concentrations—36—316—3,

1, 0.3, 0.1 and 0.03 Vvg/nm , ctively. The cel re ingubated
t 37C in a 5% CO2incubato Sa%ﬁ%gsig hours MLCT \,\niéﬁﬁﬁgﬁl E$

concentration of &mArd0éfyyi Nto each well in dark and incubated for
4 hours, followed by the agdltlon of 100 I of lysis buffer to stop
the reaction. Thétotpl exgacwesieAnsadion an ELI SA reader at wavel ength
of 570 nmto determ ne survival rates. The half inhibition
concentration (I é%@”)”g’\?é‘f’ s were also calculated and listed in Table
3. Table 3 Results_of in vitro survival assay for inhibition of
hepatic cancer cel PP Finples 1C50 ( g/m ) Control ¢t-dép (total
extracts of Antrodh%p égrrphorat a)

18.631
Experiment group
(formula 2)
Hep 3B 0.005
Hep G2 1.679

[0027] From the result of table 3, 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-
trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone is a potent inhibitor of the growth
of human hepatic cancer cell line. The ICso values of 4-hydroxy-2,3-dimethoxy-6-
methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone toward Hep 3B
and Hep G2 are 0.005 pug/ml and 1.679 pg/ml respectively, which are significantly
lower than those of total extracts from Antrodia camphorata. Therefore 4-hydroxy-
2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone

from Antrodia camphorata can be applied to inhibit the growth of hepatic cancer cells.
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Hep 3B 5.121 Hep & 18.631 Experinent group (formula 2) Hep 3B
0.005 Hep & 1.679 [0027] Fromthe result of table 3,

4- hydr oxy- 2, 3- di net hoxy- 6- net hy-5(3, 7, 11-

trimet hyl - dodeca- 2, 6, 10-tri enyl)-cycl ohex-2-enone is a potent

i nhi bitor of the growth of human hepatic cancer cell line. The 1C50
val ues of ZExmpghioXy- 2, 3-di met hoxy- 6-

nmet hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-tri enyl ) - cycl ohex- 2- enone

toward Hep I%%itr Q —&r‘?&u %Eu: a%’uQIQS tﬁeq/am oté}lréd tJé'CGZQ m
respectlveryT—ﬁ§ﬁg%—arésé9gnﬁ¥r%ang%y—4P6merB%haﬁ4Fﬁ§§§-of tota

extracts from Antrodi a canphorata. Therefore 4-hydroxy-
2, 3- di net hd®028- net Ae s Brimehd whs alsechryied dodacardhgbio NOCT aritiecapbdr-deye| 0

hex- 2- enone__fram Antrodi anphorata can be applied to iphibif th

r owth of HEISSP 10 hesier i T deppinBec o LEP A alithR &
toward adj uMBN-MB23 BR¥RepgdrhtelyCanfaledGf hledia BA@RIng Ren 8XPSIriEBL 24vaS
al so carried out_according to NCI anti-cancer dru screen-in vitro

model . The IR epratiferatedh fellsy Wewst Wé%heﬁéﬁlceavi&ha’%ﬁeph@trw with 1x
MDA- NB- 231 y\ek@ I98PAT faclohubibdd YRt 86h g@r,%fﬂsanﬁgﬂésalﬂg nsgﬁ&ﬁataﬁt ﬁ@é f

serumfor 2 hours. The prolTferated |'s were washe ce wt
PBS, then tdisatded and tihe ¢otl peliety peé nesEPEAdeaind Idemt pf fraghechliate HRQIOmr jym

f 5 mnute The. super pat apt S i scar t | | l.et_was
! osuopondecoiy TRt SR BB 3R celFere HeREARARDEA2 yelld o TekasbitngS! o
Hep 3B cel Ii®uwednd Hepe@? ellswidrh tr0at8d 4&hyd01l7 pefml sfiViEsbBfot 12 hotirs Before

ours and .&2 cell e . treated wt ). 0017 jig/mM of Taxol for
> hours beWiE 41 8 SPaiall glais %—5@%%-93-fgma%@xy-ﬂmethyﬁe,7,1l-tﬂmethyl-

4- hydr oXy- Ziodedhl 218 1 h@xehyD-cyBlbAk-26Ronk: bbraidel MBLAY lexample 1 were added
dodeca-2,6,10-tr|enyl)-c¥clohex-2-enone obt ai ned fron1exanaje 1 were
¥ olikggnl

added r espewestivshy i eashedhe 86 welle aoghenfellpwingtcopepatrpidns (the
trati : / t 130 , 230 1
concentratigp 01(;{3%\39, ﬁi 1(), iﬁq, 0.%96& raﬁ%i _O.Q)?_%gméleqlfésexpg&melﬁ grc;luP).OFh% cel?s’

and 0.03 pg experiment group
were incubated at 37°C in a 5% CO, incubator for 48 hours. MTT was added in a
concentration of 2.5 mg/ml into each well in dark and reacted for 4 hours, followed by
the addition of 100 ul of lysis buffer to stop the reaction. The plates were read on an
ELISA reader at wavelength of 570 nm to determine the survival rates. The half

inhibition concentration (ICso) values were also calculated and listed in Table 4.

Table 4 Results from in vitro add-on therapy toward hepatic cancer cells

(
Samples Results

Control group Cell survival rate (%)

Hep 3B (0.0043 pg/ml 61+3
Lovastatin)

Hep G2 (0.0017 pg/ml Taxol) 8112
Experiment group ICsp (pg/ml)

Hep 3B (0.0043 pg/ml 0.002
Lovastatin + formula 2)

Hep G2 (0.0017 ug/ml Taxol + - 0.008

formula 2)
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were incubated at 37Cin a 5% CO2 incubator for 48 hours. MIT was
added in a concentration of 2.5 ng/m into each well in dark and
reacted for 4 hours, followed by the addition of 100 | of lysis
buffer to stop the reaction. The plates were read on an ELI SA reader
at wavel ength of 570 nmto determ ne the survival rates. The half

I nhibition concentration (1C50) values were al so cal cul ated and
listed in Table 4. Table 4 Results fromin vitro add-on therapy

t owar d hepagy anc s, Re ts. Control. gro Ce

survi val T aebs "rdbo iR BoubiERyRa TR Tana e R et drtuns s
pg/ ml  Taxol 6-11&1113'-5(E:ﬂpldFtiriﬁ’&tﬁyl-goduaﬁﬂlmrkgygﬁﬁclo%{z—%ﬁné P.t&aagaoggépﬂ
0.002 Lovastatin + f | a (€7 ) axol + 0.C

formul a 2) % 1“68‘2‘911’ ‘gﬁ %Eﬂ?é)tPeH@&H?t H%/(Pgta&&%o - LgE rPpseively wah the
4- hydr oxy- 2addedisiRENQ1Yactivities of Lovastatin and Taxol. Therefore these results confirm
6-nmet hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-tri enyl ) - cycl ohex-2-enone
toward Hep theBinhfitomepactyityr @ﬁpédlYﬂ@XMtZ@OQlHWQXVﬁamdh?ﬁGD’Blhgr/ilmthyl- .
respecti vel ' t1R8, d rajst4 | yit] 0 st at,i n.an
ool . Thor S a2 0de BYLERIRK TRt bbb PP B i
4- hydr oxy- 2inBibdli the ighoxth -6 -hepitivyedntd, celld, laridr showedktter antitumor synergistic
dodeca- 2,6, 1 -%r'en I%-c cl ohe -2-enﬁﬂe from Antrodi a canphorata can
be appli ed ¥:V1¥hﬁf%Plst 0 GoBhipe WL A@tdt i ¢ cancer cells, and showed
better antitunmor synergistic activity for tunmors when conbi ned with
Taxol . Exanptample 6C In vitro survival assay for anti-prostate cancer
gffects.[0030] The NCI anti-cancer drug screen nodel was al so adopted

to test t heln%?t% survival assay for anti-prostate cancer effects

[0030] The NCI anti-cancer drug screen model was also adopted to test the anti-
cancer effect of the compound isolated from example 1 in the present invention. The
isolated compound of 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-
2,6,10-trienyl)-cyclohex-2-enone from example 1 was added into the culture media of

human prostate cancer cells, LNCaP or DU-145, for tumor cell survival assay.

[0031] The human hepatic-cancer cells, LNCaP and DU-145, were separately
cultivated in media containing fetal calf serum for 24 hours. The proliferated cells
were washed once with PBS, then treated with 1x trypsin-EDTA and centrifuged at

1200 rpm for 5 minutes. The supernatant was discarded and the cell pellet was

TN,

resuspended in 10 ml of fresh culture medium by gently shaking. The cells were
placed in a 96-well plate. Ethanol extracts of Antrodia camphorata (the control group,
total extracts of Antrodia camphorata without purification) or 4-hydroxy-2,3-
dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone (the
experiment group) were added into each of the 96 wells at the following

concentrations: 30, 10, 3, 1, 0.3, 0.1 and 0.03 pg/ml, respectively. The cells were

- incubated at 37°C in a 5% CO, incubator for 48 hours. MTT was added in a

concentration of 2.5 mg/ml into each well in dark and incubated for 4 hours, followed

by the addition of 100 pl of lysis buffer to stop the reaction. The plates were read on
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cancer effect of the conmpound isolated fromexanple 1 in the present
invention. The isolated conpound of

4- hydr oxy- 2, 3-di met hoxy- 6- net hy-5(3, 7, 11-tri net hyl - dodeca-
2,6,10-trienyl)-cycl ohex-2-enone fromexanple 1 was added into the
culture nedia of human prostate cancer cells, LNCaP or DU 145, for

tunor cel |l SUENISWAtcad& Sl YvavElBah bf TNe nhuidbdkidt@BR the sGaRNeEFatR EThShalf
LNCaP and DU- 1¢ were separate cultivated_ in nedia containing

45, | ) .
fetal calf thipnicarcentrati (fGso) vetess Brer alsesadudatedand isted i L eblgvds hed
once with PBS, then treated with I x trypsin-EDTA and centrifuged at

1200 rpm for Fablt BURESts IR yEHPRIIAABay W@ SnElbBea bEsds@REahRecAR! |
pellet was resuspended in 10 m of fresh culture nmediumby gently
shaki ng. The cellds—were pl aced in a 96-well r\| ate Ethanol extracts
of Antrodia canphorata (the_control group, total extracts of
Antrodi a canphorate withoutSpRPH$S cation) or 4- hydi6xy( pgiml)
di nmet hoxy- 6-net hys;5(3,.7, 11-tri net hyl - dodeca- 2, 6, 10-tri enyl ) -cycl ohex-
2-enone (the expePthent%Poup) were added into each of the 96 wells
at the follow ng &apeenbEat PARir0a®; 10, 3, 1, 0.3, 0.1 and 0.03
pg/ M, respectively. The cells were incubated at 37 Cin a 5% CO2
i ncubat or for 48 chewheraMJT was added in a concentratlilo of 2.5
ng/mM into each Weglkl ig dark and i ncubated for 4 hours,’ 011 | owed by
the addition of 108NCabs | ysis buffer to stop the reaqfisyp The
pl ates were read opy.44s an ELI SA reader at wavel ength of 570 nmto
etermne the survival rates. The half inhibition concentration
1+ C50) val ues welBxpaksuemtagroulpat ed and |isted in Table 5. Table 5
Results of in vitro survival assay for inhibition of prostate cancer
cells Sanples | &8I ) Control group (total extracts of
Ant r odi a canphor at ﬂ\lclllj 491 LNCaP 41.392 DU 145 Expe2r g%ant group

a .

DU-145 1.812

[0032] From the result of table 5, 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-
trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone is a potent inhibitor of the growth
of human hepatic cancer cell line. The ICsy values of 4-hydroxy-2,3-dimethoxy-6-
methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone toward ILINCaP
and DU-145 are 2.378 pug/ml and. 1.812 pg/ml respectively, which are significantly
Q lower than those of total extracts from Antrodia camphorata. Therefore 4-hydroxy-
2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone
from Antrodia camphorata can be applied to inhibit the growth of prostate cancer

cells.

Example 7

In vitro add-on study toward adjuvant therapy of prostate cancer cells

[0033] The experiment was also carried out according to NCI anti-cancer drug
screen in vitro model. The human prostate cancer cells, LNCaP and DU-145 were
separately cultivated in media containing fetal calf serum for 24 hours. The

proliferated cells were washed once with PBS, then treated with 1x trypsin-EDTA and
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(formula 2) LNCaP 2.378 DU 145 1.812 [0032] Fromthe result of
tabl e 5, 4-hydroxy-2, 3-di met hoxy-6-nethy-5(3,7, 11-
trimet hyl -dodeca-2, 6, 10-tri enyl)-cycl ohex-2-enone i s a potent
i nhi bitor of the growh of human hepatic cancer cell line. The 1C50
val ues of 4-hydroxy-2, 3-di net hoxy-6

met hy- 5( 3, 7cehfrifbgddnat 1290 re@deE 8-rdinbied OFHer dupBibiantC¥ad B@Xded- RIAARE cell
toward LNCaP_ and DU- 145 qighi 37ﬁg%4n1 and 1.812 g/m respectively,
which are sPUfii 8 dnpRenge Q g st medipmy by gentlyctheking ok
Antrodi a canRegr adiR-wekd ﬁ’éﬁé@{}vﬂh@ d(ﬂ?lg.lg)ﬁﬂ of Taxol for 72 hours and DU-145 cells
2, 3-di met hoxy- 6-nmet hy-5(3, 7, 11-tri ne -dodeca- 2, 6, 10-trienyl )-cyclo
hex- 2- enoneWer HEgieAnvily |094% aﬁ/ﬁﬁd?farf%ozén ehauspbefett plecing i bi 46-wék

growt h of ta r
Povard adj (A% " aBRR0% abRileRy SRR 7 LRt AR B i
experi ment eabhet-8@ng@ obtaidedbfiomacempldi Ingeteadid regpeciivel @ inte eadhrafghe

00 145 wor 0 SQTY ﬂ&f?&ﬂ%‘lﬁs ?5&%{1‘% o tOﬁEgﬁx;@E%?énan%ﬁér'aép» NER
ES, then 1 bARAORAEAT G Rt ?ﬁmf-iﬁﬁ%l‘%ﬁ‘%@r@ﬁ’?ﬁlﬁﬁaﬁﬁ? 535

rpomfor 5 ut es rna s .discarded and. th eIIet

was resuspgkg%HmPﬁﬂTb%ﬁﬁggp é@ﬂf8@F€G&%FHbﬁF%%Fﬂﬁﬂﬁaﬁ§?§$

The LNCaP &eh henwetfking atRed i  h&urdGdilowal 155* thefaddigy® bf iGU u17o% 1%@&” S

and DU-145 cells were treated with 0.0043 pg/ of Taxol for

gom s bef orlauflsr tcstomythe seagtios The plates pyeag read on an ELISA reader at wavelength of
hydr oxy-

(3,7, 11-tr %n@ﬁ?ﬁ {F%(‘E)ngg%’nae%é@&%alﬁ?ﬁeseg e Y2t SpERIEpR o eEiRR UGy A7 e

from exanplwerd alaelcdcdatdédnd hscpbmﬂ]ablelw into each of the 96 wells at

the followi ng concentrations: 0O pg/m (the control group); 30, 10, 3,

1, 0.3, 0.1 and 0.03 pg/m (the experinment group). The cells were

incubated at 37Cin a 5% CO2 incubator for 48 hours. MIT was added

in a concentration of 2.5 ng/m into each well in dark and reacted

for 4 hours, followed by the addition of 100 | of lysis
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buffer to stop the reaction. The plates were read on an ELI SA reader
at wavelength of 570 nmto determne the survival rates. The half

i nhibition concentration (1C50) values were also cal cul ated and
listed in Table 6. 15 Table 6 Results fromin vitro Taxol add-on

t herapy toward hepatic cancer cells Sanples Results Control group
Cel | survival Teleé Rééults Hom i BizfcOT B0 dgintherdpyoiwar bifepatiegnéa? cells
(0.0043g/ M Taxol) 702 Experimnment group 1C50 (g/m) Hep 3B (0.0017
g/m Taxol + 0. bi : s o
formula 2 0034] Fromthe gesul,t of table 6, the I val ues o

4- hydr Oxyz 21[ 3-di ]m:f hoxy. gamples Qtesults
6-nethy-5(3,7,11f€¢¢mﬁf§thdodeca-2,6,10-trienquahyordhekraedﬁ@hg
toward human prostate C | l.s; -7 and NMDA- MB- 2 ecreased to
0.961 g/m and 0.5 ]?%g?@%ﬁﬁgggééﬁ}ygFﬁﬁafter conbineggﬁgth Taxol .
Therefore these reddp 62c@nb043ngd/ae Taxdil) bi tory acti vi yy+of

4- hydr oxy- 2, 3-di met hoxy- 6-nmet hy-5(3, 7, 11-tri net hyl - dodeca-
2,6,10-trienyl) - dxiteshHagD8eddne from Antrodi a canphGsafisg/odh be .
applied to inhibit r te cancer cellg§,,.and showe
bgfter antitunor s?ﬁé?ﬁ?g?ﬁﬁﬁgc %@§%§§§ o? tunors mhenéég ined with
Taxol . Exanpl e 8 | formdlad)anti oxi dant activity study [0035] Human | ow

density |i poprotei ), .0%i dat e ith copper ion (Cug+).  has been
mﬁdelyyenproged toﬂ5g352§oéﬁkgb&gg%ﬁ%a§%k?vities of sahplés to be
assayed. Antioxi dgm@gtdyvity of a sanple is determ ned by the diene
ontents of LDL after oxidation and expressed in Trolox equivalents
g;'using a standard curve calculated fromthe water-soluble vitamn
E anal ogue Trol ox standards (the antioxi dant capacity
[0034] From the result of table 6, the ICsq values of 4-hydroxy-2,3-dimethoxy-

6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone toward human
prostate cancer cells MCF-7 and MDA-MB-231 decreased to 0.961 ug/ml and 0.515
pg/ml respectively after combined with Taxol. Therefore these results confirm the
inhibitory activity of 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-
2,6,10-trienyl)-cyclohex-2-enone from Antrodia camphorata can be applied to inhibit
the growth of prostate cancer cells, and showed better antitumor synergistic activity

for tumors when combined with Taxol.

Example 8

In vitro antioxidant activity study

[0035] Human low density lipoprotein (LDL) oxidated with copper ion (Cu®*)
has been widely employed to assess antioxidant activities of samples to be assayed.
Antioxidant activity of a sample is determined by the diene contents of LDL after
oxidation and expressed in Trolox equivalents by using a standard curve calculated
from the water-soluble vitamin E analogue Trolox standards (the antioxidant capacity

value of 1 is expressed in terms of 2 uM of Trolox).

[0036] The following solutions were prepared firstly: double distilled water (the
negative control group), 5 mM sodium phosphate buffer (SPB), 1 uM and 2 uM
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value of 1 is expressed in terns of 2 Mof Trolox). [0036] The

foll owi ng solutions were prepared firstly: double distilled water
(the negative control group), 5 n>M sodi um phosphate buffer (SPB), 1
Mand 2 pM 16 Trolox solution (the positive control group), and 40
g/ m 4-hydroxy- 2, 3-di net hoxy-

6- met hy- 5( 3T1%16k1s0ﬂdtioﬂﬁitﬁ)ﬂosﬂe§i&ﬁl@rol?g@uﬁpaﬁd u@?g ACHak REX 3- QSRS -

i solated from exanple 1. The concentration of LDL chol ésterol

(LDL- C) waso-dethyrHp reld -twigiethyl-dedeeydd, Wctgienylbayoiadeddenonhi ishlateds from
diluted to Qc i]np% ?STHQ/ ?ﬁce r%tﬁggqf{\,@ﬂ)ﬁaﬁole%l 6*3%?%&)6?' % Ef{grng\ﬂgdbhgﬂlrg

was added into each wel quartz
addi ti on of erzhime agrotiemeethiodnelicl mas ditutedith @.h@.15s0/atl edthcOnpd GRH. ®ne)m

exanple 1. . Stand Xi d ng. agen Ierrent dto
i nduce oxi d]%ﬂnld{)eﬂ @t‘&éﬁ? ﬁ? | Was %‘g]r‘i‘for %&&%ﬂo%%%ieﬁ % OFOHOWFd
vel | . The pbpdditisofiRedbooeméitiokdd BOl0xead e 1@61ate&v@<\lrﬁ (ﬁﬂgtﬁlﬁn‘}’éxag@% nm
at 37" for 12 hours. The sanpl Ing time was results were

shown i n TaYredapdizepaenidizing Reens |GusOgiwap ﬁumlftrmqm@rtplmﬂucelawam dt\aj final

study C Sa ) T n

control H2 ag%%hmplgsﬁa \%5;6 L(L:nlon'A1 Hﬁ%m\ﬁ%o’ie% Oﬁ%ﬂ%eﬁ%r Hm
Trol ox 344 ds@lehgfhOof 2XPaini ATEINT GiroLPPhdfds. JrHEl sah@lifib ltAne? was395 208, The30
Note 1. The Ilgtg phase tinme (TlLag, mn), was defined as the

i nt er sect i oS WHeshoxg nJrded- with the propagation phase of
absorbance at 234 nm ATlag(mn) was defined as the difference of

t'Cn’E between Tl ag and TdbegP Hedlts@AGHWisB ARMidkidant activity study

Samples Tlag(min) ATlag(min) Capacity
values

negative control

H20 (Tlago) 185
positive control

1 uM Trolox 266 81 0.48

2 uM Trolox 344 159 1.00

(" | experiment group
40 pg/mL formula 2 439 208 1.30

Note 1: The lag phase time (Tlag, min), was defined as the intersection of the lag
phase with the propagation phase of absorbance at 234 nm. ATlag(min) was
defined as the difference of time between Tlag and Tlag, for each sample.

Note 2: A compound is defined to have antioxidant ability when the antioxidant
capacity value is larger than 0.5.

[0037] From the result of table 7, the antioxidant capacity value of 4-hydroxy-
2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone
is 1.3, which is much higher than the standard value of 0.5. Therefore the compounds

of the invention possess antioxidant activity, which can be used as supplements for
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Note 2: A conpound is defined to have antioxidant ability when the
antioxidant capacity value is larger than 0.5. [0037] Fromthe
result of table 7, the antioxidant capacity val ue of 4-hydroxy-

2, 3-di met hoxy- 6-net hy-5(3,7,11-tri net hyl -dodeca-2, 6, 10-tri enyl)-cycl o
hex-2-enone is 1.3, which is much higher than the standard val ue of
0. 5. Ther ef beadthtfhedsc dieproamiddrinksf mediealipnodietsi and qoemstics sand bhwibind afpat

activity, i be used as s | e s for. 17 health foods,

di ets and 3?"?“%5%&%%% rcal huﬁag}ﬁéﬁgﬂ‘é%%ﬁgﬁ?r@ﬁ“@ 0, REFV R e REiRVas YL at
benefici al éhémed @ mnatonafeeeal th through their abilities in
preventing cardi ovascul ar di seases or nmutation of cells. 18 WHAT IS
CLAIMED I'S: 1. A conpound having the fornmula (1): R3 CH3 CH3 CH3 n
RL\ XOHYI~-R2 | 1 wherein X and Y are sel ected from oxygen or
sulfur, RlL, R2 and R3 are each a hydrogen atom nethyl or (CH2)m
CH3, and n¥l-12, n=1-12. 2. The conpound as clainmed in claim1l1,
wherein the conpound is isolated fromAntrodia canphorata. 3. The
conmpound as clainmed in claim2, wherein the conpound is isolated from
organi c solvent extracts of Antrodia canphorata. 4. The conpound as
claimed in claim3, wherein the organic solvents are selected from
the group consisting of al cohols, esters, al kanes, and al kyl
hal i des. 5. The conpound as clainmed in claim4, wherein the al cohol
is ethanol. 6. The conpound as clained in claim?2, wherein the
conpound is isolated from aqueous

q/
X

e

N
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extracts of Antrodia canphorata. 7. The conpound as clained in claim
1, wherein the conmpound is 4-hydroxy-2,3- dinethoxy-6-nmethyl-5 (3,
7,11-trinethyl -dodeca-2, 6,10-trienyl)-cycl ohex-2-enone. 8. An in
vitro metWHABIS CRAIMED % growth of breast cancer cells, conprising
the application of a conpound as claimed in claim1l or clain17. 9.
The nethod as erein the conpound is isolated
from Ant rod?‘a(:(ﬁlllcﬁjd Eﬁglﬁ{éﬂg%@%%% met hod as clainmed in claim?9,
wherein the corrpound i's isolatrgd from tRésorgani cCHsol vent extracts
of Antrodia canphorata. 11. The nethod gs ¢l ai med|in claim 10,
wherein the organic sol vef 56 s 1 Cglroup consi sting
of al cohols, esters, al kanes The nmet hod as
clainmed in claim1l, vRerei | s et hanol . 13. The
met hod as clained in clai , is i
the aqueous extracts ofAntro:' a canphorata. 14. The nmethod as
claimed in claim8, wherein the Ry east cancer cells areg pom MCF- 7 or

VDA- MB-231 cell line. 19 15. An in vitro nmethod of inhi ing growth
of hepatic GaRRSf XCald B ,aré:wmftédsﬁ&g 6x|9§en SPRAfus at R@ afd R@ aFé)éH%H‘é"}gzd?&gen
claimed in claiml or claim?7 . Thé nethod as ¢laimed in claim’l

wher ei n t heaponwesind qrécHs)&HéHBdmﬂﬂGrh Khnrbdi2a carrphorata 17. The

met hod a ipmed in claiim16,. wherein the ¢ oundl dfro .
The or gar o e Spoehin ey Aorsy it | ot IRE ROPR i s SSTaR B Bfoaia
as claimed kompharum. 17, wherein the organic solvents are sel ected
fromthe group consi stl ng of al cohols, esters, alkanes, and al kyl

hal i des. 3t9Thqkempeunhas seinaedinelain 3, wiharein @, comrauai s isplatest fam erganic

solvent is d&pg}ﬂgkﬁ?&?of nyr?o %@9 W clained in claim 16, wherein

the conpound is isolate aqueous extracts of Antrodia
canphor atda. TR4 compeurndeishiddined ic bhlrﬂBdwlhBretﬁ thie Brddmic ey dre kélected from the

hepatic cancer cells, are fr%
group consisting of alco

r’qs esters alkanes and alkyl halides.

5. The compound as claimed in claim 4, wherein the alcohol is ethanol.

6. The compound as claimed in claim 2, wherein the compound is isolated from aqueous
extracts of Antrodia camphorata.

7. The compound as claimed in claim 1, wherein the compound is 4-hydroxy-2,3-
dimethoxy-6-methyl-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone.

8. An in vitro method of inhibiting growth of breast cancer cells, comprising the application
of a compound as claimed in claim 1 or claim 7.

9. The method as claimed in claim 8, wherein the compound is isolated from Antrodia
camphorata.

10. The method as claimed in claim 9, wherein the compound is isolated from the organic
solvent extracts of Antrodia camphorata.

11. The method as claimed in claim 10, wherein the organic solvents are selected from the
group consisting of alcohols, esters, alkanes, and alkyl halides.

12. The method as claimed in claim 11, wherein the organic solvent is ethanol.

13. The method as claimed in claim 9, wherein the compound is isolated from the aqueous
extracts of Antrodia camphorata.

14. The method as claimed in claim 8, wherein the breast cancer cells are from MCF-7 or

MDA-MB-231 cell line.
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Hep G cell line. 22. Anin vitro nmethod of inhibiting growh of
prostate cancer cells, conprising the application of a conpound as
clainmed in claiml or claim7. 23. The nethod as clained in claim22,
wher ei n tlrﬁeA@ormomtm@ mgthp@mfatré@blfmg)rgrmmhr @ﬂi@pa@amgma@@l.s, 2ampTikigg the
met hod as cg Hoﬂ oun? is isolated from

the organic o veny ?aggﬂﬂﬂgigﬁz gﬂ%ﬁ%?b a. 25. The net hod

as cl ai meis. The ehaahdd %claiﬂﬂ@f & Glainhd 50 WbaRiLC theodongitiufd a8 Ssosé® GordAntrodia
fromthe group consisting of alcohols, esters, alkanes, and al kyl
hal i des. 26C4mMPOTd#: hod as clalned in claim25 wherein the or gani ¢

sol vent iy Shgﬁﬂ:‘fﬂo &claj rom Eaﬂrgdwa%vh%}e% R oﬁh&‘ﬁ%ﬁ iﬁ edvi?]p% A organic

t he conpound TS |so ate agqueous extracts
canphor at a. sd8ent theadredhdalr@fia chapheedial N cl ai m 22, wherein the
prostate re fron1LN P or DUL45 ceII |'i ne. A

ancer cells
compound 186 The methnd 45 Cleimedin Clgm 5, Wherein %wgsmfssobzﬁmsm éra?ﬁted from the
activity. 3@, ouﬁgeﬁ%‘%t ao‘ﬁefs @s@&p%ﬁ&ahesoan@ﬁ(g fldRL ting growth of

tunor cells“conprising an active dose of onpound as clainmed in
claim1 df®dThe ph:ﬁ:mdms elaimedid glaiact® ptiwbdie theargane solvent ér ethanol.he t unor

cells ar ect from.t he.grou onsi st of breast. cancer,
hopati ¢ 20atEERCTind AR L CRHR A, Whgn B coBpOLLS s Tain the agueous
defined in gkipickd of Mprdehicdbdmphot@k. t he manufacture of medi canent for
the treatnment of a cancer selected fron1grouE of breast cancer,

€

hepati c dndhe methed as;yﬁag@péureclgm d8ywhezein the hepatic cancer cells are from Hep 3B or
Hep G2 cell line.

22. An in vitro method of inhibiting growth of prostate cancer cells, comprising the
application of a compound as claimed in claim 1 or claim 7.

23. The method as claimed in claim 22, wherein the compound is isolated from Antrodia
camphorata.

24. The method as claimed in claim 23, wherein the compound is isolated from the organic
solvent extracts of Antrodia camphorata.

25. The method as claimed in claim 24, wherein the organic solvents are selected from the
group consisting of alcohols, esters, alkanes, and alkyl halides.

26. The method as claimed in claim 25, wherein the organic solvent is ethanol.

27. The method as claimed in claim 23, wherein the compound is isolated from the aqueous
extracts of Antrodia camphorata.

28. The method as claimed in claim 22, wherein the prostate cancer cells are from LNCaP or
DU145 cell line.

29. A compound as claimed in claim 1 or 7, which exhibits antioxidant activity.

30. A pharmaceutical composition for inhibiting growth of tumor cells comprising an active
dose of the compound as claimed in claim 1 and a pharmaceutically-acceptable carrier,
wherein the tumor cells are selected from the group consisting of breast cancer, hepatic
cancer, and prostate cancer.

31. Use of a compound as defined in claim 1 or claim 7 for the manufacture of medicament
for the treatment of a cancer selected from group of breast cancer, hepatic cancer, and
prostate cancer.
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