NOVEL CYCLOHEXENONE COMPOUNDS FROM ANTRODIA
CAMPHORATA AND APPLICATION THEREOF BACKGROUND OF
THE INVENTION 1. Field of the Invention [0001] The present invention
relates to a novel compound, in particular to an extract isolated and
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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 Tali ryit ' j orata grow
inside of the tree\,!%gﬁj\@éég 0 ..k.g%a(f Tfﬁq}ﬁﬁ ibuted mainly in

the mountain areas of Tao-Yuan, Nan-Tou and has been put on the rare
1. dield/afithblmlientidne to rare amount and over cutting unlawfully. The
Antrodia camphorata in the wild thus became even rare. Because the
[0808dvth rat&hst pepter MNMesa calaiphératanizyed aparnaing|oly, Randcitar to an
xHRMNFERIOMIS [ortdiNeIR Qotobet: thereinsr.ihe Rlice Ol nthotiRiviting
camphorata is very expensive. [0003] The fruiting bodies of Antrodia
tugheiesttta are perennial, sessile, suberin or woody, with various
appearances such as plate-like, bell-like, hoof-like, or tower-like shapes.

2. TieyPaikg haton 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
[0802fces of AnithidiecparhphenatsiareHustralis) Brawe daldarkdiovgrAni”, “Niu

color, with ,unabyjous wripkles, flat and blunt edges. The, bottom sides ar
O o SRR yelid vt OIS al VB iobba] AR or harer
miéshirasia cainphaiateheoth &l es stndemizneldésas Jaikesn (@amplooanbemaier

becames pale . yellowish brown after sun-dried and has a stron
rotten heart evoodywa of Cinnamomum kanehirae %Fay in the a{tltu%e of 450M to

r

2000M in the mountains of Taiwan. The fruit bodies of Antrodia camphorata grow
inside of the tree trunk. Cinnamoum kanehirai Hay is distributed mainly 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.

[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



1 bitter taste. In traditional Taiwanese medicine, Antrodia camphorata is
commonly used for detoxification, liver protective, anti-cancer. Antrodia
camphorata, like general edible and medicinal mushrooms, is rich in
numerous nutrients including polysaccharides (such as f3-glucosan),
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component of triterpenoids, Three novel ergostane-type triterpenoids
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lotvetiig badssailAsivediz Cappiopadte didhemg e Hkeand Chiang, H. C.
1995. Three new triterpenoids from Antrodia cinnamomea. J. Nat. Prod.

-365-371).. Three .new compounds named zhankuic acid A, zhankuic
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fruiting .nodies of Antrodia camphorata, which. are sesquiterpene Jactone.
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wérs-Renzatiipyotthand et al. from the fruiting bodies of Antrodia camphorata
,2',5,5'-teramethoxy-3,4, '4'§i- thylenedioxy-6,6'- dimethylhiphenyl
(éFhBind: 1o C B, b brnd VoW i e d TR §B5iam Antrodia
cisREguiiREDINAIRCIIE, Fheyl 3. iiphenyt waibppunes ramdanKkaiaic acid
A,CI r;l%i;nuclp(r:n gcai'd 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 Ueng, 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



Phytochemistry. 39:613-616). In 1996, four novel ergostane-type

triterpenoids (antcin E and F and methyl antcinates G and H) were

isolated by Cherng et al. with the same analytic methods (Cherng, I. H.,
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antitumor effect are still in the experimental stage, and are remainéd to
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greatly contributes great beneficial effects on cancer treatment if the
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C&gggglig%qg%ﬁﬁg.identify the anti-tumor compounds from the extracts of
Antrodia camphorata, the compound of the formula (1) was isolated and
purified in this invention, R CH3 CH3 O CH3 n X3 OH R, Y~R2 1)
wherein X and Y can be oxygen or sulfur, R1, R2 and R3 are each a
hydrogen atom, methyl or (CH2)" CH3 and m=1-12; n=1-12. [0007] A
preferred compoundSdiNid AR QR AHE IENYENHIONIroxy-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,

(D)

wherein X and Y can be oxygen or sulfur, R;, R, and R3 are each a hydrogen atom,

methyl or (CH;),,-CH3 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.



dimethoxy-6-methy-5(3,7,1 1-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. 3 CH3 CH3 CH3 CH3 O\ CH3 H3C~ O OH O CH3 (2)

[0008] CompoundsHiaving the giyctures of ggymula (1) agé formula (2)

are purifie%from agueous extraction or onic solvent extraction of

Antrodia camg - Theefganie solverts used inciwde, bugHyot limited

to, alcohols suq ethanol, ethanol or propanol, esters such as ethyl

acetdeSalkanes ghexane, or alkyl halides such as chloromethane,

chloroethane. Among them, alcohol is preferred, and ethanol is

particularly preferﬁedC[QOO9] With the compounds which can be used

according to the inventién, the growth of tumor cells can be inhibi(@,

which can further be used as a medicinal composition to treat cancer and

hance.the therapgutic effects. The compounds, of gwe invention c
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of malignancy. Therefore they can be used In cancer treatment such as
métteast,czthaer] drgpatisnohntesrodtateetbylcarctne thisalike s{00 k6] ©xattee or
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INvention can be incorporated into the medicina co%mosmons or tré)atlng
andrethenadanpertihdpdiioedeced; and prostate cancer to inhibit the growth of

tumor cells. The medicinal compositions include not only the compounds
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carries. The carriers include, but are not limited to, excipients such as
eratrofiterRosuelasau dodahihisidronhisihgaps 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
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 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
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which can be formulated, but are not limited to, as a powder, tablet,
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mycelia, fruiting bodies or mixture of both from Antrodia camphorata are
first extracted with water or organic solvents to obtain the aqueous extract
or organic solvent extract of Antrodia camphorata using the methods well
known in the arts. The organic solvents include, but not limited to, alcohols
‘_)_L' A--'---.'-'.-"':—.:.l ‘—Ilv.' -l.e—:. _'_'
alkanes such as hexane; or alkyl halides such as chloromethane, and
roethape. Among th alcohol js preferred, and ethanol i .
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alkyl halides such as chloromethane, and chloroethane. Among them, alcohol is

preferred, and ethanol is particularly preferred.

[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



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-
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below as an example for the present invention. The anti-cancer effects of
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10-tri eni( -cyclohex-2-enone. decreased survival rates of breast cancer
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4-hydroxy-2,3-dim -5(3,7,11-
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Tieadchglvise thdf ok aaprardreataeintsusfdam ireast cancer, hepatic cancer,
prostate cancer and the like. The details of the examples are described
E8S follloi/vs Example 1 Isolation of 4-h,
-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-
trlenyl) cpclohex 2 -enone [0016] 100 g of mycella frumng bodles or

trlgﬁggegﬁmggpbo&ygﬁger and aIcohoI (70 100% alcohol solutlon) 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 m membrane and the filtrate

[OM Colledgg gsqﬁéigsgﬁg& 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 um 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(3,7,11-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



[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
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-10% B, 35-40 min in 10% - 95% B, at the flow rate, of 1 ml/min. The
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4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl
NMRclaex-?(enone; d2ptddletlofl pdle, Yol powdeid #ie2anly i@, 39.71,
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138 25HB80, muldédlaeweight of 390, melting point of 48C A-52C.
Investigation of NMR spectra showed that 1H-NMR(CDC13) 8 (ppm) =
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trig@dy]-2edeea-27600)-8&71)- @8 Bhe8-22NONS. 34y B9. 2018018, 1290t the
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019] T mical structure o

copffryaird xypat, 3-diydeakipds 6dmetthp-g(Hethy-5(3,7,11-trimethyl-dodeca-2,6, 10-
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thé ‘chemical compounds database and no similar structure was

previgitsble. These data confirmed that
4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-

EdligRy)cyclohex-2-enone is a novel compound which has never been
reported previously. Example 2 In vitro survival assay for anti-breast

ug screen model was

ompound from example 1 in

the invention. The isolated compound of
[0926Y droxyTh8-Nibietintixga Beomedhye 543,56 1 Intoda b twyb-dddetal 206 {&6- the anti-

ca%%?ypﬁ%i%?)ﬁ‘gﬁlﬁg'gglgﬂguﬁ@n}rg)ﬁ?rg%%\%lgvals %gqﬁg i&@eﬁ@%&u%ree isolated

media o
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-2-y1]2,5-diphenyltetrazolium 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



breast-cancer cells, MCF-7 or MDA-MB-231, for tumor cell survival assay.
This assay can be tested with
3-[4,5-dimethylthiazol-2-yl]2,5-diphenyltetrazolium bromide (MTT) assay,
which is commonly used to determine cell proliferation, percent of viable
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ml, respectively. The cells were incubated at 37C in
Ca}d%%} éé%ﬁ E%apor {) 18 hours. MTT was added in a concentration of
2.5 mg/ml into each WeII in dark and incubated for 4 hours, followed by
thel abldiioRstito 0f i 1sissbtiferasstygfahetibaicivafl Preassieraeciealds
read on an ELISA reader at wavelength of 570 nm to determine the
survival rates. The half inhibition concentration (IC50) values were also
calculated and listed $afhgillesl. Table 1 Results of in yig gupvyailepsay

for inhibitiorrof breast tarncer tetts—Samptes T€50(gmt)—Controtgroup——
(extradt of Knirgdiaugamphorata)

(extract of Antrodia camphorata)
MCEF-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)-



MCF-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
cyd1sHarowthopk NvsRan preast canshbral 1. tthe el alHB® Rfthe growth of
4-hydroxy-2,3-dimethoxy-6-
bregstcgnses. ‘?eﬂﬁ -trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone toward
MCF-7 and MDA-MB-231 are 0.852 g/ml and 1.031 g/ml respectively,
which are significantly lower than those of total extracts from Antrodia
camphorata. Therefore 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,1
E)gaﬁrlmeghyl -dodeca-2,6, 10-trienyl) 8 cyclohex-2-enone from Antrodia
camphorata can be applied to inhibit the growth of breast cancer cells.
Example 3 In V|tro add on study toward adJuvant therapy of breast cancer

anti-cancer drug screen in vrtro model The human breast -cancer cells,
[0023F-7 anthd BﬁpMBr&ﬁlwweae@eaatade&mcu&uadﬂtgltbmmam@:ataamngrug

fetal calf serum for rs. The proliferated cells e was
S FS TR Eb R CYSHCETs PG SMb et Sadon !
wéed Seplites. c'ﬁhﬁféwﬂeﬁﬁl&fﬁﬂtdlvaﬁldiﬁﬁﬁgd%iaamilmeeﬁﬁih pelletvasirs. The
in 10 ml of fresh cuIt um b shakrn Ils
P A ST R SHED B B0 PRt R A and
cet’f&ﬁ’(%(édOdiﬂQZ(lﬂDtp’ﬁl for 5 minutes. The supernatant was discarded and the cell
hydroxy-2,3-di -5(3,7,11- tr| ethyl-dod ca -2, en
Sl et o ST
wénépeaed of Ahss- %lwlelutseadﬂeed@umhg/mneantramnﬁd@cgmd (tbexed for 72
contro 0,3,1,0. /mI xperiment grotp).
hoﬂ:| éT&yaf&é%éu]gg?SH]%}é' ét}ﬁt]f}yg%%q?i 9 1me FI‘ Sogeca g' tlg tr#:%l)-
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 pl 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 (ICsg) 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 (%)
MCF-7 (0.0017 pg/ml Taxol) 65 +1
MDA-MB-231 (0.0017 pg/ml 7643
Taxol)
Experiment group ICs¢ (ng/ml)




CO2 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 | 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 (IC50) values were also
calculateM Sdd BN Tab &/ BIThBR b Results from in vithh kol add-on
therapy, iqugrd Byeast cancer cells Samples Results Control group Cell
survival rate (%) MCF-7 (0.0017 g/ml Taxol) 65 1 MDA-MB-231 (0.0017
g/ml 76+BIE Axdi Exbelitfe R0droweI@80 (g/ml) 9 MCF-7 (0@bh7 g/m

Taxol F 032% fgmﬁlﬁlazgzDA'MBQSl (0.0017 g/ml 0.011 Taxol +
form ;

4-hydroxy-2,3-dimethoxy-
6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone
[0fRdhrd MCFeTh tiedrddDiNeRBERS2, dbeléaseditacd Q0Y-hydrbame? 3.Clirheghmiy-

' f iti fT Al fi | fi
e R e A
anﬂ-tMﬁe’tHylﬂiaaéc@@q@;@@-tﬂeﬁ;ﬂﬁy@bhémﬂ-&@hb fromlArepaiiavely after
ad%ﬁg}RhSFaﬁ}%S‘f? he.aeplied e ohibif fhe growin %Qr?ﬁ%i{’&ﬁc%&?%@’ of 4-

and showe etter antitumor synerglstlc act|V|ty for tumors when
hysomilyiRett duitktiraxpid-Exeihpie 347 hitnons thrvivdd dese ads Fd0amighdpagiclohe x-

2-8%‘5\%6 ﬁﬁ%%%%%%?k@z?ﬂﬂ%&‘@#%cﬁ [68 REfib " gﬁg}ﬁ}%ﬁ'%’ breast

adopted to test the anti- cancer effect of the compound Is m
caggeimptls isnthelresdnbitigentiifulios 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 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 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 pg/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
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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
9dumaKs Call glarviyid rasayoleafhdbes hsmanohepaticganeer Geilts.ohtep 3B8ml,
and Hep G2, were separately cultivated in media containing fetal calf
reggreimdiyr Jhdoells. Wire proliferated GéfiS iwered WwdsOednonbetavitioPEShours.
then treated with Ix trypsin-EDTA and centrifuged at 1200 rpm for 5
Mitilhutesadded supematantaias distandgthdnotchendevpBlietdadsand incubated
ol SSHSRRNASH N0l 0L 6a0 el medium by, genily, haking  The ol
were pf’ace ina 98-we plate. hanol extracts of ARtro |apcampef1orata'
plithe centrotgloup atoElIS¥racidaf Antvadite cgitn pifofdata mithoutletermine the
urification).were added.into each of the 96 wells at the follqwin
s RS T S S R R S b e and
lisdethymlMatyle233-dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-
2,6,10-trienyl)-cyclohex-2-enone (the experiment group) were added into

e"”i‘%lbf%@hﬁe&ﬁt?l@f‘%? U5/ mﬁrf%lpewgggl%quﬁﬁﬂ)%wmsh%?at?coca%t& Qi

0.1 and 0.03 g/ml, respectively. The cells were incubated at 37C in a 5%
CO2 incubataor for 48 hours. MTT was added in a cancentration of 2 5

mg/ml into each well in dark and incubated for 4 hourscfollowed by the
addition of 100 | of lySRBBKES to stop the reaction. THECHat&BtE Yead

on an LIn A reader at wavelength of 570 nm to determine the survival

rates. The half hibition concentration (IC50) values were also calculated
and listedainebable & dabla 3 RBgults of in vitro survival assay for
inhibition of hepatic cancer cells Samples IC50 ( g/ml) Control group
(total &GVHEEY 6 Khtrodia camphorata) Hep 3B 5.121 Hep G2 18.631

R 1 5.121
Hep G2 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 ICsy 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 pg/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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(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 IC50 values of
rgxy-2,3-dimethoxy-6-
methy 5(3 7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone toward
lep © ot ar {07 005 9/£nl ande 67/m|rese?1t|\g?;y which
1 [ U B U
camphorata Therefore 4-hydroxy- 2,3-dimethoxy-6-methy-5(3,7,1
[0021methylCHodaparngnt O-asiatsd)caytivhext 2asnohag froM Ananvdiancer drug
or li 1 t hepati ercell
scFAMRACTAIE GROLBE 3R g&oir‘j?gtr\hggé& fhe é"iV LAt ﬁgéﬁ §1§%§§1 H%aSt &2 and

11 Example 5 1In vitro ad towar adjuvant rapy o
MixhddBe2hs j0028ETetelyparimandvasndds @arw@dlogtfataé@aifrsgnmmm 24

ho%?l,»‘ Gﬂ'féc FSEHGa SEr R INIo model ThEWRRNRRPAlIG Fange échuﬁh 1x
Hep 3B and Hep G2 and MDA-MB-231 were separately cultivate

trm@dr@wmamd_gcmifegﬁds@rumwr i Hours. Thieugrs|ifEratetpeatiziangrevas
AN ARGE VI FRFe thER Ye‘%ﬂ&%@ﬁﬁf@!f X YRS ER, Bﬁd ar%‘?@%éﬂ%ﬁﬁdby

at 1200 rpm for 5 minutes. The supernatant was discar d the ce

geptiethweisgedhsdamid pelkowateofitaish with}dde digmbyf berrpatin for 72
ho%H?%WHEB%‘d%@lﬁ%?é‘%r@é%ﬂ (L%tﬁ%‘ﬁ"f‘%%&%@b?%oﬁﬁﬁm R¥ore

2 hours and Hep G2 cells were treated with'0.00 17 g/ml of Taxol for 72
plmugs efor@Ooptedinglirica gehndippiatel-dimethoxy-6-methy-5(3,7,11-trimethyl-

doﬁ'&%df%}'oztﬁeqyﬂew%& @%Weg(%&éliﬂreﬁ’m?m ¥ ‘example 1 were added

dodeca-2,6,10-trienyl)-cyclohex-2-enone obtained from example 1 were

rem@aehesw@cw@mﬁtbee%m@ﬂmt gbevfelle wingedofiontiagons: 0 pg/ml (the
co‘ﬁ%‘f 1085 ooAnh (He, sonkel Sr@}’ Rb/a®(tHQ eplrithénCotodPs P els
g/ml (the experiment group). The celis” wéere incubated at 37é in a 5%

w&Ohineuhkatar fo7°¢8ihauss, O wiasadsietbindd senceMETion8fifed in a
mg/ml into each well in dark and reacted for 4 hours, followed by the

coadélitiniaf d00.5 aidyisisiieftecovsihprtldarkeactiancidde@atasune @ ieadd by

on
the a (Htion of 100 pl 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 (ICsg) 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 6113
Lovastatin)
Hep G2 (0.0017 pg/ml Taxol) 81+2
Experiment group ICso (ng/ml)
Hep 3B (0.0043 pg/ml 0.002

Lovastatin + formula 2)
Hep G2 (0.0017 pg/ml Taxol + 0.008

formula 2)
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ELISA reader at wavelength of 570 nm to determine the survival rates.

The half inhibition concentration (IC50) 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 g/ml 613 Lovastatin) Hep G2 (0.0017 g/ml Taxol)

812 Experiment group IC50 (g/ml) Hep 3B (0.0043 g/ml 0.002

statin_+ formula 2 ( 001 /ml Taxol +Q.008 formula 2) 12

O] Frobi e e b SaiAe s eSS o +hoerony T iidhdy-
6-fdriigr 663,721 3-dimethpixgedeca-2,6, 10 -trienyl)-cyclohex-2-enone toward Hep

(3,7,11-trimeth g (¢ ﬁ,lo }2 na{wex 2- enone
o2 s S SN R SRR wih he
adtmpepmtgiytwmmh?&mddeﬁcsmengﬁsmafwmeS“lmffrbmrastwrse andlacw@lfirm
Th er fore these results confirm. the i or act|V|
the 1 grﬁ%%?/% Sag{lme%fﬁoxf/ GQ'rlrﬁg%yxg(ggﬁlfnf’yl ethy -3(3,7,11-trimethyl-
dodied2Ca62 @&@ﬁmk)mygcloyetehem@aerﬁmemmwmommmmed to
nffEnpled o nhibitine, arouth of Nepatic cancer cells, and shaved Befter
titumio syhergistic Pge V|y F {imordWhen compined Mt
acExmyrmletﬁrﬂnr‘eltmmesuwm{mBamldemaﬁ. prostate cancer effects [0030]
The NCI anti-cancer drug screen model was also adopted to test the anti-
E greffect of the compound isolated from example 1 in the present
mvefntlon The isolated compound of
4 hydroxy -2 3 dlmethoxy 6-methy- 5(3 7,11- trlmethyl -dodeca-
S e 1 was added into the
culture medla of human prostate cancer cells, LNCaP or DU-145, for

[0030pr cell BhwwWi@l assayincer drug screen model was also adopted to test the anti-

"E < X ! e..n.an. ....aa‘“a..-‘

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
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 pug/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 ul of lysis buffer to stop the reaction. The plates were read on
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[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 Ix
trypsin-EDTA and centrifuged at 1200 rpm for 5 minutes. The supernatant

anWasIdisGander andahacselinnstisywas iesuspangedie 1 af#eshThe half
culture medium by gently shaking. The cells were placed in a 96-well

InRYBYO AR ER PR P ARG A TR MR GratH tRe BuhtSPgaulPlotal
extracts of Antrodia camphorata without purification) or 4-hydroxy-2,3-
difablh OxResulethfy b (31 1o Shirtrivag thyird GddabiRiGo b fipeoybteyatlabexelse
none (the experiment group) were added into each of the 96 wells at the
followi i
The cells were incut@,‘;qglﬁ%yc in a 5%

_ CO2 mgubaigrsfé) 48 mqri.
MTT w dded-in-a—concentration-of 2.5-mg/mhinte-eachwelln-da
and incuaated fersupours, followed by the addition of 100 | of lysis buffer
to stop the reaction. The plates were read on 13 an ELISA reader at
waveldHthl 57856 8téhfite the survival rates. The half inhibition
concepration,(6+29) values were also calculated and listed in Table 5.
Table 5 Results of in vitro survival assay for inhibition of pr]ols.té‘t?e1 cancer
cells SakiezAC50 (g/ml) Control group (total extracts of Apgredia
camphorg@) ]§1§491 LNCaP 41.392 DU-145 Experiment group (formula
2) LNCa % DU-145 1.812 [0032] From the result of table 5,
4-hydrBxye; dxdimegroxyp 6-methy-5(3,7,11-

(formula 2)

LNCaP 2.378
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 LNCaP
and DU-145 are 2.378 pug/ml and 1.812 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 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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trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone is a potent inhibitor of

the growth of human hepatic cancer cell line. The IC50 values of

4-hydroxy-2,3-dimethoxy-6-

methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone toward
cehiMfaaRdand Bid- 19 ase B.3iBuediniBnRdshttLabilinl wasnastivaba whicthe cell

are significantly lower than those of total extracts from Antrodia .
pedsmpdreastsprkdedor AnHroky TSR cituth s i dthyzetd)s shaking. The
LNetsimgthy lbdod ecatedbw k-1 iyl ey sl e Tenene 2f i AMIPDIB- 145 cells

camphorata can be applied to inhibit the growth of prostate cancer cells.

werg Ahpled7 MRt O Ui srrabudy BYeArEP Ad R thes sy BlSHBStite? 26-well
pl&ances-aHsol0A3 3] dineexrernepinyas Bis0 ICatiRethoUt s RNy 1)-
anti-cancer drug, screen in vitro model. The human prostate cancer cells
CYEIQBSP2aE BRPR A G FEP TR A FRRATy | N AT th HrRRS R O N B B the
9ecalIsestMdfas I RAvioutsnddigrRiokdeoaierhaaiipavertrviasbed) 0peel with 1, 0.3,
PBS, then treated with 1 x trypsin-EDTA and 14 centrifuged at 1200 rpm
0. foartsl AORItes N liths eppenatant gvaspdistizr detisamerthoaditgbleBWésin a 5%
resuspended in 10 ml of fresh culture medium by gently shaking. The
CON@ambeelisiorefd thearedMIth Ova9 2ddgninos Taretitrtonholisanig/ml into
OG0 £l WEAG RIS 00048 AL T B RIS A IBRRIUPysis
placing in a 96-well plate.
budtéryar stop 2h8-dimetno hd plaath w&i(Bréatilotrimdihyb dodeda- 21 6yhOetdpgl of
s cyclohex-2-enone obtained from-example 1.were added respectivel
R R SR S T S R SR R B vaues
waoentlal crloupke8Gnddis8;dlin0I3plo 4. and 0.03 g/ml (the experiment group).
The cells were incubated at 37C in a 5% CO2 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 | 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 (IC50) values were also calculated and listed in Table 6. 15

c€a
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Table 6 Results from in vitro Taxol add-on therapy toward hepatic cancer
cells Samples Results Control group Cell survival rate (%) Hep 3B
(0.0017 g/ml Taxol) 563 Hep G2 (0.0043g/ml Taxol) 702 Experiment
group IC50 (g/ml) Hep 3B (0.0017 g/ml Taxol + 0.961 formula 2) Hep G2
(OO H ot fiaxebih §:535, formlladd) dRR4Lyapwiia repull-aliatiecbils
the IC50 values of 4-hydroxy-2,3-dimethoxy-

6-me —a i 65 '

toward human prosf_ste cancer cells MCF-7 and MDA-MBR231 ecreased
to 0.961 g/ml and 0 11~'.mr9 i s

. . e
d mil rpqppr‘fl\/ply after combined \I\IIﬁ‘] [axal

Therefortfieb&Fesiits confirm the inhibitory acti%§ibpurvival rate (%)
4-hydrox;q-gp33q3'mﬁgt.r@@qy7qj@gmy~[5§oﬁ,)l1-trimethyl-dodec§6ﬂ
2,6,10-trienyl)-cyclohex-2-enone fromAntrodia camphorata can be applied
to inhibit HB@ &gvm‘r BPprostatelchagedkells, and showed BEIER antitumor
syner%'s);[iceglﬁtlil\gt A forrotﬁjmors when combined with T@?qﬁ E>§;.1{mpleL In
vitro antioxidant activity shy [0035] Human low density lipoprotéin (LDL)
oxidatedH¥ith TBpEeOdh7(@g2m)l Rasbeen widely employed.fHdssess
antioxidqgtr fancl}il\élif of samples to be assayed. Antioxidant activity of a
sample is determined by the diene contents of LDL after oxidation and
expresséteip Gtk eqdivalentsloy arsidgra standard curve @dlddlated
from thefxg%%isdo ble vitamin E analogue Trolox standards (the
antioxidant capacity value of 1 is expressed in terms of 2 M of Trolox).

[0036] The following solutions were prepared firstly: double distilled water
(the negative control group), 5 mM sodium phosphate buffer (SPB), 1 M

[09@5’]2 M jfﬁ‘om the result of table 6, 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 human
prostate cancer cells MCF-7 and MDA-MB-231 decreased to 0.961 pg/ml and 0.515
pug/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 (Cu2+)
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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Trolox solution (the positive control group), and 40 g/ml

4-hydroxy-2,3-dimethoxy-

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

isolated from example 1. The concentration of LDL cholesterol (LDL-C)
TR deteivtnag: lﬂ)’ﬂﬁﬂv@ RENERS @8&99rhﬂaedib%/Whm}ya?éxgﬁ@,tﬁﬁﬁﬁet_hoxy-

0.1-0.25 mg/ml with 5 mM SPB. One hundred | of the LDL was added into
6-gechymwél. 613 -tenwEydadecpiae, L lamed - ey g idreaptise isolated  from
exahpyementigneshdzpioxiand ersolaie Gerpeund. tonhaxamienined using

Standardized oxidizing agent CuSO4 was supplemented to induce

engyfaafierr i meHiogonderhrans dibrsivial dadR 28w imleNitrReph e RifaOne
hRAEPRAT Hel HIEAIE LMW UG SN 1252208 He/dubf JiaDOMFowed
The sampling time was 15 min. The results were shown in Table 7. Table
bymﬁzb‘éewéfhﬁ W@@ﬂﬁmi@ﬁ@ﬂiﬂa@mw@t&wsshm@|@<§lwapaéifgnm effclmple L.
StlRKRRY %Ii&ﬁ(ﬁ%’%éﬁ#@és6?%%@91‘8%%%@%@@19&9 3 RATHVE final
control 1 M Trolox 81 0.48 2M Trolox 344 159 1.00 experiment
cogrsopA@ghb fovinolaa23H208veIB0lINoate Fae tegdshede K8 A Tizger at

| S s the-intersecti the, | with the .
W%O?%%g §ti8?%$zgé% O?Eagzgrggﬁc%g%%ﬁ%%?%ﬁ%gﬁ% irﬁsﬁ%avsvaae]f?ngg IlcisThe
reshsdiffeesthoavofitifiebbeTween Tlag and Tlago for each sample. Note 2: A
compound is defined to have antioxidant ability when the antioxidant
capacity valugrj|arge{thaR 0% N3 AtraTathe sy Qldable 7, the
antioxidant capacity value of 4-hydroxy- 2,3-dimethoxy-6-methy-5(3,7,1
1-tri ) ’ . ] o . S

much higher thgg%}pelesgan(-jard Va}lllfe of 05 Therefore t.he copaviags
ag(min) ATlag(min)
values

negative control

H,O (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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of the invention possess antioxidant activity, which can be used as
supplements for 17 health foods, diets and drinks, medical products and
cosmetics and contribute great beneficial effects on human health
through their abilities in preventing cardiovascular diseases or mutation of

he@@ISfobRIWVHAT 4adClMRERSFedl ARMBAMacbaviigshenioranilan(le: Reat
CH3 CH3 OCH3 nX30OH R, Y~R211) wherein X and Y can be

begg{igiah eifesiiron Pemipchgnithrihravenetetr aH{HFs Jemsisintingetpdiospscular

di6kR) 51 @ttdtisndatls12, n=1-12. 2. The compound as claimed in claim
1, wherein the compound is isolated from Antrodia camphorata. 3. The

compound as claimed in claim 2, wherein the compound is isolated from
organic solvent extracts of Antrodia camphorata. 4. The compound as
claimed in claim 3, wherein the organic solvents are selected from the
group consisting of alcohols, 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
agueous extracts of Antrodia camp ho rata. 7. The compound as claimed
in claim 1, wherein the compound is 4-hydroxy-2,3-
dimethoxy-6-methy-5(3,7,1 1-trimethyl-dodeca-2,6,
10-trienyl)-cyclohex-2-enone. 8. A method of inhibiting growth of breast
cancer cells, comprising the application
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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
wmrathed as smpedis claim 10, wherein the organic solvents are selected

from the group consisting of alcohols, esters, alkanes, and alkyl halides.
The met as cI ed in clgim 11, wherein the organic solvent is
?"‘388?1”2%“ %ttngrgormn} Q d in claim 9, wherein the compound is
isolated from the aquerys extracts GfAntrodia cefhig ho rata. 14. The

MCF-197 or M MB g : 0
hepatic cancgr cells @ ising the applloatlon of a compound as
claimed in claim L er&tgim % 1§. The method as claimed in claim 15,
wherein the con?f)ound s isolated from Antrodia camphorata. 17. The
method as claimed in C](aﬂfﬂ 16, wherein the compound is riitited from the
organic solvent extracts of ,&ntrodla camphorata 18. The od as

| t | lec th
ClRRg N ClAMy L Fm‘%'éer '”eﬁ%r"{%‘ IcRolkens 3%}/?%%%@ S.hi@gﬁsfatom,

group consisting o alcohols: esters, alkanes, zan
rrmmbyjl as @T&Im)ﬁdiﬁactalmnl%lWhereinlthe organic solvent is ethanol. 20.

em&)tl%g%% Ci%“%l%%é‘dcagla%%dwh%e‘& %h%o%?é? ! &Siiss?iﬁ & d from
from the aqueous extracts ntrodia camp ho rata. 7 The met
claitrediincclaimhiBioawherein the hepatic cancer cells are from Hep SB or

3.0 eﬁﬂ: Com%&ﬂ&? ) %ﬂlﬂdc%f *Eb'%grgfﬁ”gﬁ'e“ eb %gzﬁe E'&ﬁ[ed from

rising the app |cat|on acompoun asc a|m or
claigamic 38| VEheexiethiod b4 laidie ddmphairm@2, wherein the compound is

4.i5ﬂ?et%%rﬁl;85ﬂnd as claimed in claim 3, wherein the organic solvents are selected
from the group consisting of alcohols, esters, alkanes, and alkyl halides.

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

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

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

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

. 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-

19



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,

alkapaspand@kyl hadidese26. The method as claimed in claim 25,
wherein the arganic solvent is ethanol, 27. The method as_claimed in

1 18imaBod Ak iRbIHa S 8FRBERING ReRabmta8orbhRt hecagnREsng Barappliwition

AptrodinpRmii ke ¢atdeBinlhaMethodamaaimed in claim 22, wherein
the prostate cancer cells are from LNCaP or DU145 cell line. 29. A

16 diipuridosk aftadlsh dainfiod?, WRRRBXIGIE ARG ht Sekigg, from

3Qnfriareaagavligal. composition for inhibiting growth of tumor cells
comprising an active dose of the compound as claimed in claim 1 and a

Vo Haniacdiodcaiy aimedptatsial it Ve e i ne iR deisispated famythe
froradhie yDAtGaDSISHNG Dfsgast aapreFafaepatic cancer, and prostate

18?%?1%e¥he%god as claimed in claim 17, wherein the organic solvents are selected
from the group consisting of alcohols, esters, alkanes, and alkyl halides.

19. The method as claimed in claim 18, wherein the organic solvent is ethanol.

20. The method as claimed in claim 16, wherein the compound is isolated from the
aqueous extracts of Antrodia camphorata.

21. The method as claimed in claim 15, wherein the hepatic cancer cells are from Hep
3B or Hep G2 cell line.

22. A 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.
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