BACKGROUND OF THE I NVENTION 1. Field of the Invention [0001]The
present invention relates to a novel conpound, in particular to an
extract isolated and purified from Antrodi a canphorata, and its use
ininhibiting tunor growth. 2. The Prior Arts [0002] Antrodi a
canphorata (N u Chang-Zhi) is also called "Chang-Zhi", "Niu

Chang- Ku", "Red-Chang", "Red Chang-Chi h", "Chang-Ku", canphor chanber

mushroom and so ) F‘NONW@G mﬁmw%@wg on
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bodi es of Antrodia canphorata growWTHEREQF the tree trunk G nnanoum
kanehirai Hay is distributed mainly in the nountain areas of

Tao- Yuan, Nan-Tou and has been put on the rare and val uable Iist due
to rare anmount and over ¢ b ntr odi a canphorat a
inthe wild thus becane e oo F g rate of natural
Antrodi a canphorata is extrenely sI ow, and its growth season is from
June to CctolieFigldiofichediventort he price of Antrodia canmphorata is very
expensi ve. [0003] The fruiting bodies of Antrodia canphorata are
perenni al , s&9l] e, §Uanxr¢santonvammdye,latwtbm ml alnspoap]) éa@patiofs Buwah
as platellke ld ke, or tower-|ike shapes., K Th are
flat on the SUf gclzsglao ando‘ﬂl r%fadt%)én Slgtgrf”ﬁﬁlcﬁﬁlplbefr Gy 8'%{] uslang’nmg%gmﬁri m
of the front temgerewth.se to roll into plate-shaped or stal actites. The
top surfaces of Antrodia canphorata are |ustrous, brown to dark brown
in_color, wbHhmunohyisgus wrinkles, flat and blunt edges. The bottom
si‘des are orange red or partially yellowwith ostioles aI | over.

bitter tastey ()b traditignal r hgr.at a
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t he_summary %gtrr fa% hg%ttéjfs%r ngH,st whi ch contain 30 carbon
atms with t Shtady'e hé

T Icor acyclic structures. The bitter taste
of Antrodia cagghor ata is fromthe conponent of triterpenoids. Three
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Cherng et aLyeﬂloszomﬂmmdleﬁkiIe@r.ot her new triterpenoids fromthe

fruiting bodies of Antrodia canphorata, which are sesquiterpene

| act one and @ phen Al g ou

4. 7- di met hoxél-o J—”r’ret hy (?1{) fgigfo(%% @ [g’lﬁ Gata exhales strong smell of sassafras
(camphor aroma) becomes pale yellowish brown after sun-dried and has a strong




dehydrosul phurenic acid were isolated by Yang et al. (Yang, S. W,
Shen, Y. C., and Chen, C. H 1996. Steroids and triterpenoids of
Antrodi a ci hnanonea - a fungus parasitic on C nnanmormum m crant hum
Phyt ochem stry 41:1389-1392). Searches for exact active ingredients
in antitunor effect are still in the experinental stage, and are
remai ned to be el ucidated, though the antitunor effects of Antrodia
canphor at a_exitteaGiste. W tRJHIBRA 'Ma8FhneUGiASe, LR BROMAIRMIOR S mmonly
references). Thjs will greatly contributes great beneficial effects
on cancer tr &8t d‘?t?’“g??éw%x ¥ RAEFYinsPU-Ekposttiodie ranthetare. ike
SUMMARY OF TiEnckdGi¥Id @bl -0k Ar@irdets, 0 ricfl S nbfkrobf RuiBil oo
conmpounds fromthe extracts of Antrodia canphorata, the conpoun f
the formul a PPYsireleriden(Heleds Snglugnsan)f fréserpeneidsh Fupefonide rdisnoriase ((SOD),
wher ei n X anddchosiaé) fGeBX iRnOElofbing)UWitantids (sB% ANGtafFR B e

hydr ogen atom net hyﬂIP or {G—lﬁ%n%cm a)nd rrlzl-(lg?l n=1-12. [%008%%@)’
preferred cofperdlemets sheh agealeivgl Phespliamtsand Bprojasium nddp oy neclde acid,
di metho xy- 6-,58his, S4dind » abjs! Etbﬂgﬁfs,hﬁ%ﬁiﬂgoand Plood pressyre stabilizers (such as
deca- 2, 6, 10-trienyl)-cycl ohex-2- enohe as shown 1 n ormil a (g )S W't h
mol ecul ar f orpiaflia asid) GrYHEBOUke. Sihses bimpeiive oigedients yas¢ |bolievedvid eexhibitd
nol ecul ar wei . . . I ng. t.he st tures
of formula (If)g@grcllgf ?f%r%%uslugh %Sg%n%{rug%g’ﬁlrlﬁﬁpg}g%ggﬁpngétuglgh%lgé%yt lrn%ﬁtfo n
or organi c sof vifrictaggintieationnanti virst amidubtaria:amjhvpateasioxﬁ Héooalr gm:’se; I
sol vents useg .| B o . a l.s such as net hanol,
et hanol or p?oc%eg%%’r&?&gsst?g%g%ﬁ%% 'h%{ugg Wgﬁ%u%nc%a“t%g{;egfkeal kanes such as
he@ne, or al kyl halides such as chl oromet hane, chl oroet hane. Anong
them al cohol[oq%§] pr eflEiterpenoidg rede dbchanvel strdiedh gpmpenghta pingngp thef mrmpezchs

compositions of Antrodia camphorata. Triterpenoids are the summary terms for

natural compounds, which contain 30 carbon atoms with the pentacyclic or hexacyclic
structures. The bitter taste of Antrodia camphorata is from the component of
triterpenoids. Three novel ergostane-type triterpenoids (antcin A, antcin B, antcin C)
were isolated by Cherng et al. from the fruiting bodies. of Antrodia camphorata -
(Cherng, 1. H., and Chiang, H. C. 1995. Three new triterpenoids from Antrodia
cinnamomea. J. Nat. Prod. 58:365-371). Three new compounds named zhankuic acid
A, zhankuic acid B and zhankuic acid were extracted from the fruiting bodies of
Antrodia campkorata 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-beﬁzodioxole 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
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[ 0009]Wth the conmpounds which can be used according to the
invention, the growth of tunor cells can be inhibited, which can
further be used as a nedicinal conposition to treat cancer and to
enhance the therapeutic effects. The conpounds of the invention can
be appl i edrifeipeaes,ange alpheapdildebgiitosulphwrehigdi avgd, brdehgdroghureesic  acid,

hepatic ca rostate cancer keh resuly ings ing, the
rout b of lraRIERRRR R REN Rl BY i b LTl & MEnSBiT o
cel I s and @ige! EAFINYOINStébiK M RérheANCYf AHRSHRS ShfakfifYa CANfURBus
used in cancer treatnent such as breast cancer, hepatic cancer,

prost at e garsgic andinhir@ohiukem|@atjrinPhyhechetoistry. Hanid39-1 Be2)c Sequches dsr
of formula (1) and/or fornmula (2) in.the inyention can be

i ncor por ateéé"tiaﬁ‘t%e gedicit m&“%ngg%T feshs 1 &e ﬁpgg{nieﬂ@l prgegpd are
cancer, hepghingd 8L bcRRRIPHRULR e CARRRNor SFrdddN b At iR QEAPEL) oS
tunor cells. The nedicinal conpoSitions include not only the
conpounds eafradty rmané acgforieda(suéons filor abdvameRondduteferbsaes) Hghis will greatly
pharmaceutically accepted carrigs. The carriers include, but are not
T tod 1 SouEpules: EREL bEtei Moo o Fiiteb Soel Ho T, Fib oMo
starch, bicogpositisHedroasd.cel | ul ose derivatives, diluents,

di sintegrants, absorption enhancers or sweeteners. The pharmaceuti cal
conposition of the present invention can be manufactured through

m xi ng the conpounds of forrmula (1) and/or fornula (2) with at |east
one of the carriers by neans of conventional nethods known in the
phar maceuti cal |y techni calgy FCPHEANVAEN | ated, but are
not limted to, as a pomdﬂ“‘t‘%&'r—mpﬂsq}m YJ\B £ LI@e,—p:g'gpg[Js, granul es or
other liquid fornmulation. [0011]ln addition, because the conpounds
of the prd8@d] i nvénmtdrder oskesy thentntoxindeamtompeunds tiyorat the hextsatyeof

time, they, can.be ideal sypplenent r health foods, .diets, and .
i ks, g gpitiege” HReoGHoRRE of Befiiilad 1h S fouste 550 Phdischin
heal th t hrgyadvehhighr abilities in preventing cardiovascul ar di seases
or nutation of cells. [0012] The present invention is further
explained in the foll ow ng enbodinenté | lustratjon and exanpl es.
Those exanpl es bel ow shoul d idered to limt the
scope of the invention,iQ\j at ed at-_nodi fications wll
readi |y occur to those skil n the art, whi ch®Robdifications will
be within the spirit ofithe~invention and the ‘'scope of the appended
cl ai ns. DETAI LED DESCRI Pl ON OF THE PREFERRED EMBODI MENT [ 0013] The
nycelia, fruiting bodies orlﬁS@}ne of both from Antrodi a canphorata
are first extracted with water or organic solvents tf btain the
aqueous extract or organic solvent extract of Antrod L canphor at a
using the nmethods well known in the arts. The organic solvents

i ncl ude, te L1 m o) | sychs a t hangl ; | .or
propanol : %%{ %?SX éllﬁ(g?t (gdg l;eet %’ﬁeggg? '!él?% ; i%éfl %écgﬁé ﬁ%he%ﬁlg aﬁé’)@ gok%n ag?m’
al kyl hal ntkglylu ¢OHRS,-CH atdmet Hapes1-abd chl or oet hane Among them

al cohol is preferred, and ethanol is particularly preferred.

[ 0014] The ous qr organjc solvents extracts _of Antrodia_ _canphorate
were subj ST A Grefpesd semane Pf dif gersirlo FERSr Abnip FISEESXY 0t

| sol at | on daAnBRY bIhGRY I5p1l7.1 EAhciy AR R UAR-IRAONLERhENT.AsRaY of
for anti-cancer effects. The potent fractions wth anti-cancer

ef f ect s wehewanalipmedaf(@), wike mdepdsi formnlaaont CR4HB 804, ammayeede afjpalest
different tunor cells.. The gbove ch then led to the
identificé?ﬁ@ﬁp8W%WHV@Pn§8ﬂgﬂﬂﬁﬂgaR§#§8fornula (1) and formula (2),
which inhibited the gromh 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- 2, 3-di met hoxy- 6- net hy-5(3, 7, 11-tri net hyl -




exanpl e for the present invention. The anti-cancer effects of the

4- hydr oxy- 2, 3-

di met hoxy- 6-net hy-5(3, 7, 11-tri nmet hykdodeca- 2, 6, 10-tri enyl ) -cycl ohex-2
-enone was assessed by 3-(4, 5-dinethylthiazol-2-yl)-2, S-diphényl
tetrazolium brom de (MIT) assay according to the anti-tunor drugs
screeni ng nodel of National Cancer Institute (NCI) on cell survival

rates using cell lines sucfraas breaGit; cancerGHshepati cCHzancer,
prostate cancer and thg |ike. The ahove assays had proved that

4- hydr oxy- 2, 3- ST N N N N CH;,

di met hoxy- 6- met hyp5( 3, 7, i ‘met hyl -dodeca- 2, 6, 10-trienyl)-cycl ohex-
2- enone decrease‘c‘J3 Sug¥ivalrabgs of breast cancer cell lines (MCF-7
and MDA- MB-231), hepatocellul ar carcinoma céell lines (Hep 3B and Hep

&) and prostate cancer.celtglines (LNCaP and DU 145), at tt;é same
time showed relatively |ow hal¥ inhibition concéntration (I( 0)

val ues. The cancer cell growth of breast cancer, hepatic cancer, and
prostate canggpgivas icdaiBiit

4- hydr oxy- 2, 3.di ]/rrvgt hoxy-Pg- r?gt a)b/?ﬁg(tléef ?}'U_,ﬂqres of formula (1) and formula (2) are

tri met hyl - dogiedfzed? figm (rquedue neAtipctine lophergaile esobweat amttactibih Cof tAnebdif or e

can be used fgr t A [ east .cancer epatic
cancer, prostatpeh%gd(;l]f(r}igféhre cg %ﬁﬁg‘; eflfi%%gé.h’% 89%2)%1 g?qtg‘%ﬁegtt%eaﬁlcgg‘gﬁf)‘fcgsasare
descri bed asfrebhiadywshanekampérend], ¢seod suth avetof] acetate, alkanes such as hexane, or

4- hydr oxv- 2, [ - 6- hy-5(3, 7, 11-tri met hyl - dodeca- 2, 6, 10-

tr é’:enyl ) - cyc%ﬂe@%@ﬁ%ﬁn% %&)%ﬂf%& Cél OFetRE SHROPE thom @ CPﬁcﬂ 15936 or
m %t ure of beandretanohs paticwatieprefamphor ata were placed into a flask. A
proper anmount of water and al cohol (70-100% al cohol sol ution) was

added i nto tkpedl ask ' - for at.least.1 hour.
The sol uti onwv?/aéé] fil y@?&&%ﬁ@%ﬁﬁg}hg %ﬁﬁl?%%ré)gﬁg af%oﬁ@ngn%n%e R e
the filtrate2igth ebtumeetcells ean behimhibited, andticl] O:M1M}tHdrebef ised matemaficinal

Antrodi a ca at; ' i rfor. c j qui d

chr omat ogr aphy FRRry S efiohith Lialloht BREQUIRIGE, rhchatroms ot
RP18 col umm, the Heventign cen phagpliedoinsd singel offeamet keliso linc{ulingairehsd canclt, 5%
acetic acid fB)u. W [ adi itians of Q-10 mn jn 95% -
20% B, 10-20 Bhtic Wbl %G8 ﬁj%érof@%ﬂrﬁggr‘n’?‘ilﬁ Rovriod e, oWl orRncer |
in 10% - 95%¢Hs, Bwthehdnhiliting peliéerasfon lofitdnnerncellh eandodecrensing filleUdisk ofvas
noni t ored wi fh: -y SLhbl e C [.0018] The fractions, coll ected
at 25-30 mMm ﬁmlglﬁgglac l F%%%@%F glggtc%o{r)l%gsnefi rlgtc%n ge%?ln%%cf uch as breast cancer,

4- hydr oxy- 2, Bpeicnanteoxproatereanber-abd S Tikd.1- t ri met hyl - dodeca- 2, 6, 10-tri e
nyl | cycl ohex- 2-enone, a product of pale yellow powder. The anal ysis

of 4-hydroxyp@1@l- _ Onthe other b i
di get hoxy- 6-rr(r)et(ﬁy- 5( 3,1171:,31%-%rr iaﬁ%tt %/fq%pggré%aqff?%?uiao(-ll) F ?de/%ryfflsn-mé%/g) Shex-
2-ten

one ~shotedvenionmssn be incarotatadninloghe medipia#ze@positiuls doutearinglstght

of 390, neltipe pei 8 ors | ek spect
Shoved t hat - rekhiapRls Qiredt i prosefCealol/BSiifH. Wt f MG RER 1
2.03, 2.07, mediginalpcop®osigossinchde ot Hnly7 theacminpdnids; ofl SENMR( APGRIpr d
(PPM = 12. 3hrmh8 By bikCitsbIne frlorBdocudan Lecefi®s Sties? tnd dirridd 1dfue 3% 71

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
mahufactured 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.



39.81, 4.027, 43.34, 59.22, 60.59, 120.97, 123.84, 124.30, 131. 32,
135. 35, 135.92, 138.05, 160.45, and 197.12. [0019] The chemi cal
structure of 4-hydroxy-2, 3-di net hoxy-6-nethy-5(3,7,11-

trimet hyl - dodeca- 2, 6, 10-tri enyl)-cycl ohex-2-enone was conpar ed

agai nst the chem cal conpounds database and no simlar structure was
avai | abl e. These data confirmed that

4- hydr oxy- 2, fodiyret hax yad6itiomt ieyadsé 3he’ cokdpolihdsnsit Y lpreded eig Aenod pdQess
trienyl)- cyclo a novel conpound whi ch has never been

hex- 2- enone i
reported preff ’(96@?’9 e tBe e ingg fhiey C%P%@%Isu@é%@?tsff@‘r health foods,

anti-breast gsRcad dahteeledichiGREAENRd NodmeAt AdCROEQEAEAIUS hHimbEL RLIth
nodel was adopted to test the anti- cancer effect of the conpound

from exanpl e™048h heferbiitige mreysnting rardioyascalap diseastiios titptipn of cells.
4- hydr oxy- 2, 3- di nmet hoxy- 6-net hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-
trienyl)- cyc[mlmey 2- ame@&sémmﬁmmplﬁmh&r Yiptairied 4@ thel fHllBwih @mgdduhéﬂfe

medi a of hunﬁp br east - canc;§ MCF-7 or NMDA-MB-231, for tunor
cell surviva §{§3§18§} and-pyamp 'J%PS% SFrnpies paloshoyls pet, however, be considered

3-[4, 5- cl i meidthit e eca‘tﬂé Infefiod] @ Redtntenfldicazaid diBiftanedsdgn MY

assay, which is comon used to deternmine cell proliferation,

percent of vPEHY & e %ﬂeaﬁaﬂ@ﬁwmm%ﬁcaw Wil by within @WSEF%Of i ch

can be absorﬁeghdgxaﬁ&l@lelséd{)b@gthg%ﬂegd@%ngg reduced to purplish blue
formazan crystals by succinate tetrazoliumreductase in mtochondri a.

Formazan formati on can therefore be used to assess and determ ne the
survival rate of cells. [0021] The human breast-cancer cells, MCF-7
nd. MDA- MB- 231 were separately cultivated in nedia containing fetal
cal f serum for DETAILED DESERIPTION OFIHE RREFERRED EMBODEAENTCE W t h
PBS, then treated with |Ix trypsin-EDTA and centrifuged at 1200 rpm
for 5 mnutes. The supernatant was di scarded and the cell pellet was
resuspended 08130 n1T£# nyeshp @mﬁ@ﬁrémﬂﬁdbammbyugeﬁtbwhsﬁQMiﬁQHO&he

cells were lrx]%‘ﬁgxqta' D First Sxthda ‘Qit]?‘twgter b g%t 1 O(?&%&Esa&t e ek k i a

canphorata (t control group, total extr a ca orata
Wi t hout pur i §5treeit 9roerpanife fEvend getdack of drtredity cafphdnera 96ingshd siethpds well

fol I owi ng Coﬂﬁ)%txf\ hd 805 ThSOrgarhiQ solventstincilded bulnot 13AHd B, ARoRIL Meh as

respectively,
4- hydr oxy- 2, Bettiinedtetiongl-6 prapetnl- S8, shch ds-ethyil agstaty hitarke sech2s Bexboe;br i en

yl) - cyclohex A1 € h .of
s b el SR RREE, Wi CuRSb e, IO ol S WO EBER if |
and 0.03 pg/M$&M¢©§p@@bmwéBymﬂwhbﬂnemﬁmwmere i ncubated at 37Cin a 5%
C®2 incubator for 48 hours. MIT was added in a concentration of 2.5

ng/m into eggiuyvel | Th&{l a(gfé&lfs Mgdn@%‘?@hﬁ@x&&&s 61f fDQIWdﬁz ¢ %ﬁh&%{%@gﬁ?y

t he addition of 100 of lysis buffer to stop t reactl

pl@tes were fubigeedrio ahiglEmrSﬁmﬁ@&dbquuhtchmw@gmgz KHBLCBf@r fsolatierp and
det ermne t hﬁurﬁi%ﬁﬂnv@lacﬂ ﬁ%&ﬁn Jﬂere%{?d'aﬂg e ggfc%cf;fb{fag?(eg%y %Jfébﬁe T?Le

(1C50) values were also calculated and liste
Resul ts. of ipptent tiragtiensr with ntigeergy effeqts iwerd bialyzed forf ther ecmspiositiom eat

cell's Sanpl g§ner 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



IC50 ( g/m ) Control group (extract of Antrodia canphorata) MCP-7

11.13 2 MDA- MB-231 25.812 Experinent group (formula 2)

MCF-7 0.8 52

MDA- MB-231 1.031 [0022]Fromthe result of table 1,
4- hydr oxy- 2, 3- di met hoxy- 6- net hy-5(3, 7, 11-

~

- Isolation of 4-hydroxy-2.3-dimethoxy-6-methy-5(3,7.11-trimethvl-dodeca-2.6.10-

assessed by 3-(4, 5-dimethylthiazol-2-yl)-2, S-diphenyl tetrazolium bromide (MTT)
assay according to the anti-tumor drugs screening model of National Cancer Institute
(NCI) on cell survival rates using cell lines such as breast cancer, hepatic cancer,
prostate cancer and the like. The above assays had proved that 4-hydroxy-2,3-
dimethoxy-6-methy-5(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone

decreased survival rates of breast cancer cell lines (MCF-7 and MDA-MB-231),
hepatocellular carcinoma cell lines (Hep 3B and Hep G2) and prostate cancer celi
lines (LNCaP and DU-145), at the same time showed relatively low half inhibition
concentration (IC50) values. The cancer cell growth of breast cancer, hepatic cancer,
and prostate cancer was inhibited by 4-hydroxy-2,3-dimethoxy-6-methy-5(3,7,11-
trimethyl-dodeca-2,6,10-trienyl)-cyclohex-2-enone and which therefore can be used
for cancer treatment such as breast cancer, hepatic cancer, prostate cancer and the like.

The details of the examples are described as follows:

Example 1

trienyD-cyclohex-2-enone

[0016] 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-trirnet1iyl—do deca-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



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

i nhi bitor of the growth of human breast cancer cell line. The IC50
val ues of 4-hydroxy-2, 3-di net hoxy- 6-

met hy-5(3,7, 11- trrnethyl dodeca- 2, 6, 10-tri enyl ) - cycl ohex- 2- enone
toward MCF-7 and MDA- MB-231 are 0.852 g/m and 1.031 g/m
respectively, which are significantly |ower than those of total
extracts froshosvedrtioxineleadargmmde &f.CoJHhe® £ froteeular weight of 390, melting point of

4- hydr oxy- 2, i B3-ho th 1-tri Wl -2.6,10-trie
nyl)- cycl o%en)gE 2- e?oié%essﬁ%nAar{;t ro SBéC%I n% E‘E Elg( %‘M@E‘gﬁéqﬁ@aﬂ%
inhibit the grom.ls7,0f7hresst. 200812 oEl2l=, 2Bx a8 &k, ls@Mﬁdr?l@dft on
study toward uvant therapg breaSt cancer cells %W

exper i nent mﬁ@mlﬁéﬁ@i’r&d— 4t Ladéco Bl hg 7163, N7, apd4s Qéémc 00331,
screen in vi e r

MDA- NB- 231 wg? 31, 2@% égé?ys%éuq’tm\}sgte S ggh’tgj “h 35}73«-:\5? 395 Sl f
serum for 241360 460.7henpt¥l.1Z er at ed ceI I s vvere washed once with PBS,
then treated with I x trypsin-EDTA and centrifuged at 1200 rpmfor 5

m nutes. Thej r nat@pt.puas.,d

resuspended ”ﬁ“?@ rr1]%g res 1kﬁﬁéﬁggpﬁgggﬁ%?g3Q§%ﬁ?¥§' %&%¥@5y7¥he
cel | s were piraesteylidadesa-3e, Wetrienyp)l-cclohed-2-enom®. 094s7 gnareBaxagaingasthe
added and tr

Ay ony- 2. SeeaL BlnpdigS Wilbec and v sty st pes e These gt o
ny 1)- cycl oheoufigmesh gt 4dmdmxmédi cﬂmmtimeyeé—m;dtlef 5[3,ﬁﬂrier1metdﬁdiodeca 2,6,10-

| |
conaant 1ot i OB ERARDianbhl 108 Wl BaharbdZhilh 52 gy vegn gepageq

and 0.03 g/ npre('lpu@yexperr ment group). The cells were incubated at 37C
ina 5%Cx incubator for 48 hours. MIT was added in a concentration
of 2.5 ng/ mlgj p(_? gach well in dark and reacted for 4 hours, followed
by the addrtron of 100 I of lysis buffer to termnate the reaction.
The plates were read on an ELI SA reader at wavel ength of 570 nmto
det er m ne t h&-$4¢ 31 assgy § FARAPHCCT GHRCY| t i on concentrati on
(1C50) val ues were aI o) caI cuI ated and listed in Table 2. Table 2
Results f rorr[oom]vr t r @hd &¥CT andidEnd@n diaedcadey rhdddples BddpRalio GRS aiel | s
Sanpl esResults Cantrol. grou 0017 g/ m Taxol) NDA-MB-231
(0.0017 g/ m “PR&KofHce g‘? ﬁBﬁP ‘lhj/lEF%‘bmcﬁ‘éWnplsuNP\i&r Ipueplorg ofhe 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

A assay can be tested with 3-[4,5-dimethy1thiazol-2—yl]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 homan 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 géntly shaking. The cells



65 1 763 1C50 (g/m) 9 MCF-7 (0.0017 pg/m Taxol +0.009 fornula 2)
VDA- MB- 231 (0.0017 g/ m 0.011 Taxol + fornmula 2) [0024] Fromthe result
of table 2, the 1C50 val ues of 4-hydroxy-2, 3-di net hoxy-

6- met hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-tri enyl ) -cycl ohex- 2- enone
toward MCF-7 and MDA- MB-231 decreased to 0.009 g/m and 0.011 g/m
respectively after addition of Taxol. Therefore these results confirm
t he i nhi bi t omgregladediit § 96fwell plate. Ethanol extracts of Antrodia camphorata (the control

hydr oxy- 2, 3- dj jret - 6- - c L 11ty hyl - dodeca- 2, 6, 10-t.ri eny
1) -cycl ohex2-g%eogg’n@%?%g?nacﬁﬁ%fr%néﬁ%g%c%%%%ﬁa;a ‘g}%coé% pﬁréﬁcﬁgl%rﬁi 56 ?%d%fj AHP bi t
t he growt h ofachrafdlst O wrlieat theFdllswirgnoneintavds: B, t1@r3, An0.81 Girand 0.03

synergi stic hvity for. tunprs when copbi.ned wth Taxol,. anple 4
In vitro sur @gva’l IEPe e Por gvglrll i%l\lﬁ%%%’ﬁ'ic@g%egléoﬁyéflf’%%f'ge‘?’ﬂoﬁgg]m%%l' NCI
anti-cancer dodega-3@ri€arienyDegtlohexs2-ame (@dopipeimtn grosf) whe &ldtd -into
cancer eff ECtﬁac%fof ﬁe:%%}%gi@sg#gg%ﬁ?g}lg?ltgec%ngegggluo%:%ll& 3],' 1! 83,t 61(19 agé 8%? nt

i nvention, TRAE€ 1§

4. hydr oxy- 2. g diTetlaaku TR LIRS okl g ! I 5100550280 it

ien
yl)-cycl ohex- was a Into the ure nedi a
o pouran hePBbliEAFRDSRE Rld o RBARAH o £ oy bR okt IR0 1£ 81
survival assay. [7%48\26 hae Urren he%lat |1c-%1?r§icén ce f%’s?a iﬂbp lé% giﬁc?n?—bp
&2, were sepacaiagidyfor 4 hours, followed by the addition 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 (ICsq) values were also

- calculated and listed in Table 1.

Table I Results of in vitro survival assay for inhibition of breast cancer cells

Samples ICso ( ug/ml )

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



cultivated in nedia containing fetal calf serumfor 24 hours, The
proliferated cells were washed once with PBS, then treated with |Xx
trypsi n- EDTA and centrifuged at 1200 rpmfor 5 m nutes. The

supernat ant was di scarded and the cell pellet was resuspended in 10 .
m of fresh culture nedium by gently shaking. The cells were pl aced
ina 96-well plate. Ethanol extracts of Antrodia canphorata (the
control groupyclelerdlenend framtsioticAnphia cambphsliad & Wwhibh ekt growth of
purification r into each of the 96 wells at the foll ow ng
concentrati o)ﬁgse:gﬁ%[fcg’glj ﬁgB 1, 0.3, 0.1 and 0.03 g/m, respectively,
whi | e '

4- hydr oxy- 2, 3- di met hoxy- 6- net hy-5(3, 7, 11-tri net hyl - dodeca2, 6, 10-trien
yl)-cycl ohex-2-enone (the experinent group) were added into each of
the 96 well gxatpiihe followi ng concentrations: 30, 10, 3, 1, 0.3, 0.1
and 0.03 g/ nl, respectively. The cells were incubated at 37Cin a 5%
CQ2 incubator for 48 hours. MIT was added in a concentration of 2.5
ng/ M into ede¥irgadd-onsudyfoward.ad eppaf breast ganpesigels  f ol | owed by
the addition of 100 | of lysis buffer to stop the reaction. The
plates were [(838] on The Ekjebmeht@siedlsoadarriv@\Rt 8etdheah NOIGnh®dcBr drug
determ ne the suryvival rat The hal f inhibition concentration

e
(1C50) val ueSTiBrE AIe &rodsk EFLIE‘F AUEan RFrgstrerrges gelisn MghY end MBALNR-231
Resul ts of i e sfeﬁﬁatéymﬂltm{edaﬁﬁsxﬁéﬁiaf Sntdifiid ekl QF Qfunh &R KoukARGET

cells Sanplesl Cso (, g ) Control %;ou total extracts of Ant
ro gr a canphoPRiisatgdaslinmensrshed onca g ]F%‘Etthe@rt@ﬁﬁﬁd et A friyesipED DA snd B
Hep. G2 5. 121centrifuged 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 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 pl of lysis
buffer to terminate the reaction. The plates were read on an ELISA reader at
'C 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 (%)
MCE-7 (0.0017 pg/ml Taxol) 65 +1
MDA-MB-231 (0.0017 ug/ml 7643

Taxol)

Experiment group I1Cso (ng/ml)




18.631 0.005 1.679 [0027]Fromthe result of table 3,

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

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

i nhibitor of the growth of human hepatic cancer cell |ine. The |1C50
val ues of 4-hydroxy-2, 3-di net hoxy- 6-

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

toward Hep 38 and R 00 / nd 1 679 g/m _respectively,
which are significaﬁ?F§@7gggpqgﬁﬁgngﬂg%8?5f t ot al extr%@ﬁg from
Antrodi a canphor atfarmiepgf or e

4-hydroxy2,3-dinethox§-6-nethy-5(3 7,11-trinethyl -dodeca-2,6,10-trien
yl ) - cycl ohex- 2- enoné4 fbﬁ@#ﬁﬁ%ﬁ%@ﬁ%hh@@@rata can be apflied to

i nhibit the gromﬂhr@%§ueﬁﬁ%nﬁa ncer cells. Exanple 5 1n vitro
add-on study to j f—+Eg%aﬁy—e#—hepaPFe—eaneep—eeLLs—%QCN}Ihe
experinment was al so carried out according to NCI anti-cancer drug
screen in vitro nodel. The human hepatic cancer cells, Hep 3B and Hep

& and MDA- MB024l1 we Feors dparaudtalfyabla 2, tthe/kilts g daliey afdetiydrozpnt3adimbthexy-

once v th P ey AL IBHET SR I ek e st (e R B

1200 rpm f or afsl MDAHVER-23 TThiecrsaspe it A0N t gials ardi .08 ggdnlamshetth@lyC etek

pel |l et was resuspen i.n.10 f fresh culture medium by gently
shaki ng The ﬂi‘fg@s"ﬁ%“’é- \}é?rs%yfer ghff%&“b\f‘]% ﬁmt%‘og@ tory¢ gICE B&t Atin
for 72 hour shyinekyRep dintktinelylGsmuviy-6(3( 7, Hiatr @ thl-Bbtea-0.8,18-164nf)-c9florkax ol

f op—~72 hours,befor | aci in 96- wel | late., . . ..
4-€ydroxy-2,%?Hﬁﬁﬁﬁﬁgfvygaﬂépﬁ?ggﬁ?f*Pf%iﬁ?ﬁﬁ%FﬁV?@Ed@%&m?@%Pﬁ@ﬁﬁfien
yl) - cycl ohexeddeznadlle, aid ahsved bétemauRAbl SyderMBicCadWie dorf QpREE tWhve! v

into each of the 96 . | s, at the follow ng concentrations: 0 g/n
(the control“ﬁ&ﬁﬁ%ﬁ?ﬁgg“oho, 3, 1, 0.3, 0.1 and 0.03 pg/n (the

experiment group). The cells were incubated at 37C in a 5% CO2
i ncubat or f oExadfpldvburs. MIT was added in a concentration of 2.5 ng/m
into each well in dark and reacted for 4 hours, followed by the

addi tion of 3001 ool h%sls HULESLdi0cakaRAENE [eaction. The plates
were read on an SA Teader a 570 inn to determ ne
the survival rates. The half inhibition concentration (ICA val ues
were al so calf®®lat ed TAY Y Prti-eagosriragaisrean modatatss elsa agrpirdite testithaoanti n
vitro add- onchherany df We%p@@ﬁ@ﬁ%l&te@ 8BmEkampk [15n AR R EIRERMiSS The

Control groupCell survival rate (? .
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

10



Hep 3B (0.0043 g/mM 613 Lovastatin) Hep 02 (0.0017 g/m Taxol)812
Experiment groupl C50 (g/m ) Hep 3B (0.0043 g/m 0.002 Lovastatin +
formula 2) Rep 02 (0.0017 g/m Taxol +0.008 fornula 2) 12 -

[0029] From the result of table 4, the 1050 val ues of

4- hydr oxy- 2, 3- di met hoxy-

6- met hy-5(3, 7, 11-tri net hyl - dodeca- 2, 6, 10-tri enyl ) - cycl ohex- 2- enone
toward Hep 386 arrlls HephdZolbmamp echctaraBo020g40ri 3, Braf3,00.008d @ 0¥ pg/mi,
respectively with the added synergistic activities of Lovastatin and
Taxa Ther ef oFPacHERE Fhesaglls wereondubaind @hd7°Criniabi% €0y imubater foy 4§ hours.

4- hydr oxy- 2, 3- di met hoxy- 6-met hy-5(3, 7, 11- tri met hyl dodeca- 2, 6, 10-tri en
yl)-cycl ohex N@ll‘ewa?@dﬁc¥ B %ﬂ?@@dﬁ@l SEfpheimiinto czwh vivdl imppk iaadlintubated
inhibit the 0. ]

ant i t umor sy%g\gfegﬁsl %ng‘g?ﬁ\x i g 0ufCl ngér) Ll o AR ISCLu%pn{)tlonsgoé’ qﬁn rte?‘lm?%%lf;
Exanpl e 6 | nplkies mers oradi onakn Eh&éy refader @&nvivelphgih toﬁtSGOQﬁm@cﬁﬁet&ﬁﬁn%CﬂlS

[ 0030] The NC| screen nonde s al so a d.to t

the anti - canuéglp‘ldr ??’ El?lgf“ﬁglté%‘r?ﬁgﬁﬁﬁaqo% B SRS BT céjlﬁ‘gﬁag ulatefl rﬁm

t he present IlisteteintTiable.3. The i sol at ed conpound of

4- hydr oxy- 2, 3- di met hoxy- 6- net hy- 5(3 7,11-trinet hyl -dodeca2, 6, 10-trien

I | oh 2- t h | t di
U)ol ohen: 2 GARNE REEATLENTIT bty R R i

survival assay.

(;_ : Samples ICso ( pg/ml)
. Control group
(total extracts of Antrodia
camphorata)
Hep 3B 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 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 ug/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.

11



[ 0031] The hurman hepatic-cancer cells, LNCaP and DU 145, were
separately cultivated in nedia containing fetal calf serumfor 24
hours. The proliferated cells were washed once with PBS, then treated
with I x trypsin-EDTA and centrifuged at 1200 rpmfor 5 m nutes. The
supernat ant was di scarded and the cell pellet was resuspended in 10
m of fresh culture nediumby gently shaking. The cells were pl aced
in a 96-wel | EpdmyileS Et hanol extracts of Antrodi a canphorata (the
control group, total extracts of Antrodia canphorata wthout
purificationy, o édcf' rg tl? to%zu‘a adjuvant thera
di met hoxy- 6- me yi - nyl ) - cycl ohex-
2-enone (the ex erlnent group) wer e added |nto each of the 96 wells
at the foll o0 condénerrsripshiswaszdso crgriedput accogling o NGl aatiapendrug
jag/nil, respechi Me\Jzt\/a mbagL, ek lhﬁm‘é@%ﬁpa‘tﬂ%ﬁ@f gglsaheggg IR epS%gQg

i ncubat or for 48 hours. MIT was added In a concentration o
into each weMDA-NEt3? kwensdenamselh sulevatédin mediporontainifgietabediisehyn fon é4

addi tion of | Rf Ui P [
tere read oniay BT RRAFKECIR Sl bheP STy NSRS, Mtn RATHAL 12
t he survi val trypsineEDTAhandhegnfrifigedi #i 1206r113m)fm:e5mmalt¢soffh€ Istilmx)atanalwmes
were al so ca d_ L I . Jabl e Results of
vitro survi vg? acggga;ﬂ/d?%r ceiluanleitl lgﬁv%sgrﬁllgg 4“%?‘135 gfe 85%8%%0“ erl néedmm By
Sanpl esl C50 gengy shakjng. Tonkler3B gells were( treatedl| withx(1 0048 pig/ndfof Botasedh for 72
carrpho rata) h&uﬁcﬁ*ﬁ }%ﬂ'éé g’elf&:’)%% {rgzge%t with 8H&7(Jg9w ’laaxgl) for 72 hours before
C placing in a 96-well plate. 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

of he atic ¢ ce cells

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 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 61£3
Lovastatin)

Hep G2 (0.0017 pg/ml Taxol) 81+2
Experiment group ICs¢ (ug/ml)

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

Hep G2 (0.0017 pug/ml Taxol + ‘ 0.008
formula 2)
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LNCaP DU 145 11.491 41.392 2.378 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 nhibitor of the growth of human hepatic cancer cell |ine. The |1C50
val ues of 4-hydroxy- 2, 3-di met hoxy- 6-

met hy-5(3, 7, 11-tri met hyl - dodeca- 2, 6, 10-tri enyl) - cycl ohex- 2- enone
toward LNCaP and DU- 145 are 2.378 g/m and 1.812 g/m respectively,
which are significantly |ower than those of total extracts from
Antrodi a campipopt a. I . 5

4- hydr oxy2, 3-di gbet hogmtﬁégﬁﬁt t§b1674 t%etI%or‘% f4dh8’gr 223 %@Oﬁl en
y1)-cycl ohex 5amasiind(@. Mdmlmhb’k @Qﬂeea %,é,ﬁ@mnabaydmex@eenapml tomadrd OHep

hi bit the ggowh r | | s,
2dd- on st udy Coner HeRd S VRbed (& MIRE" ARt il 0 BE TR ebpediafh orh e
[ 0033] The expddeil FEwer gistasactivisios ciékwasatnomtd Bexobo THerafyret thedCEsults confirm

ants cancer MLuer iy L oy Ml TIFJWIRD. RIGPLACS CHCE!

cont ai ni ng fé@@ba—@,éllﬂ—ts@ryl)mybbhemeﬂmnalﬁsmAﬂmdwg@}npﬁo&matcaﬂb&@bhﬁ taer e

washed once w e ated with | x tr i,n- EDTA
centrifuged ﬁh}b 12 f)‘glj;oWtﬁ |J[le et Cﬁﬁcteégeﬂ;’l'ﬁ‘éd gﬁé@?ﬁ&?ﬁ@“ﬂ@é’r SyrsEEstiged
and the cell aqmmityﬁirtMSméxu&pﬂmbﬁdmthrﬂ‘a&&.m of fresh culture medium
by gently shaking. The LNCaP cells were treated with 0.0017 g/m of
Taxol for 72ghgunscand DU-145 cells were treated with 0.0043 g/m  of
Ta | for 72 TS before placing in a 96-well plate.

ydr oxy- 2, 3- dlnethoxy 6- met hy- 5 (3 7
11 tI‘IITEthyn- ) agsay dortanieraste e Eididetsx - 2- enone obt ai ned from
exarrpl e 1 were added respectlvely |nto each of the 96 wells at the

I)O!?l OW Ng COfaseYt r at MRANCI Gnt@édRcer(drilscRdR 0Bl vils AP hdopiidito el thantil

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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0.1 and 0.03 g/m (the experinment group). The cells were incubated
at 37Cin a 5% C®2 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 determne the survival rates. The half inhibition

concentrat i oin ELISX}ealidt! dd @Rvaleieh & S0 R te i@t @O chrlivateds. ithe Tkl ©
6. Table 6 E% ults fromin vitro Taxol add-on therapy toward hepatic

y 1
cancer cells nepeeatpton Kontvialaes Wit alse rdgaset and lisied in TgbleS.  Taxol )
Hep 02 (0.0043g/m Taxol) Experinent group Hep 3B (0.0017 g/ m
Taxol + fornul TaBlp SHRgsulERof(il v43rviyaldssay Fox@hibitioh OF prabtate Zanceaklls
survival rate (%9 563 702 1Cso (g/m ) 0.961 0.515

Samples ICs0 ( pg/ml)

Control group

(total extracts of Antrodia

camphorata) 11.491
LNCaP 41.392
DU-145
( Experiment group

(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
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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[0034] Fromthe result of table 6, the |ICso val ues of

4- hydr oxy- 2, 3-di r net hoxy-
6-inethy-5(3,7,11-trinmethyl -dodeca-2, 6, 10-tri enyl)-cycl ohex-2-enone
toward hurman prostate cancer cells MCF-7 and NMDA- MB-231 decreased to
0.961 g/mM and 0.515 g/mM respectively after conbined with Taxol.
Therefore these results confirmthe inhibitory activity of

4- hydr oxy- 2, BenghiifaBddnaxn2o6 rpmtrbeys alisick. The &dpefmtahwasdam%a a@d @ﬂé &fii en

yl)- cyclohex- -enone from Antrodi a canphorata can be applied

i nhibit the PGS SFsupReadatnel Ocalheénﬁe%wl%lre ﬁﬁ@uglh‘%é@ﬂbjéﬂ@g The

antitunor synRCgP sélisGweR€ trbatéd With ooom@xhﬁoﬁd‘h%m BPTPLARHa W ST 1 18X -
Exanple 8 In vitro antjoxidant activity Stggém20035 ] Human | ow density

| i poprotei n PESLYeatd; With 840 v&mt 9pfaxolifem $ pefigsplpsingning el -
enpl oyed to gmees 2—1@%9&'%%&6%6 memyﬁsiz, 91 %mﬁ%ﬁ%&% ASSiENSd-
Ant i oxi dant activity of sanpl e i s deferm ned I ene contéents
of LDL after Cﬁ@iah@a%eéwma@@pfr@% sxanplen] Vieest @%ecbweomeénm@ ¢agh obthag a
standard our el & ieabRihy fldieudR! Lo matubbens] LomhHEIAR Jae.

Trol ox standards (the anti oxi dant capac ue o s éxpreéessed in

terms of 2 My.@fand 00B @X)m! ([HRQISITleat ér&hﬂ)O'Y‘l\er&ll§ﬂlaﬂét1hc@9§ed’\ﬁr3¢°@fneap@’5 ed
firstly: double distilled water (the negative control group), 5 mM

sodi um phospe} enchbttdefor ¢SRBYss. M’IM ﬁﬂ:dadaeMn 4 cOAMra5i8h BE D SNmE/bdN Ento
positive control group), and 40 j

4- hydr oxy- 2, €cBvehdp H@ \#od FRsERY ffs( ovrs@llwwex o laddiBereefal 09 b ofilgsis r i e
m[/i) cycl ohepyRr W&}?thb $QLRIE §nd HIAM i TRl%nhn EIEA 9&@&%{%&&%@9 off
chol esterol (LDL-C) was determ ned using enzyne reaction
whi ch was di §7{9mwto detegmine gheomyriygl pteswi erhalf WISﬂBcomamms@hvaﬂueef
the LDL was @ggggokgggmgygglﬂghhn@g)@?96 well quartz plate, followed
by addition of the abovenentioned Trolox and the isol ated conpound
fromexanple 1. Standardi zed oxidi zi ng agent CuSO4 was suppl enent ed
to induce oxidation at a final concentration of 5 Min each 250 utl
well. The plate was read on an ELI SA reader at wavel ength of 232 nm
at 370 for 12 hours, The sanpling tinme was 15 mn The results were
shown in Table 7. Table 7 Results of in vitro antioxidant activity
study Sanmples Tlag(mn) ATIag(m n)
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Capacity val ues negative control H20 (Tl ago) 185 positive

contr ol

1 M Trol ox 266

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 pg/ml' Taxol) 56+3

Hep G2 (0.0043pg/ml Taxol) 70+2
Experiment group ICsp (ng/ml)

Hep 3B (0.0017 pg/ml Taxol + 0.961

formula 2)

Hep G2 (0.0043 pg/ml Taxol + 0.515

formula 2)

[0034] From the result of table 6, 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 human

prostate cancer cells MCF-7 and MDA-MB-231 decreased to 0.961 pg/ml and 0.515
ug/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 pM

16



81 0.48 2 M Trolox 344 159 1.00 experinment group 40 g/ fornul a
2 439 208 1.30 Note 1: The lag phase tine (Tlag, mn), was defined
as the intersection of the |lag phase with the propagati on phase of
absorbance at 234 mu. ATlag(m n) was defined as the difference of
time between Tlag and Tlago for each sanple.

Trolox solution (the positive control group), and 40 pg/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) was determined using
enzyme reaction method, which was diluted to 0.1-0.25 mg/ml with 5 mM SPB. One
hundred pl of the LDL was added into each well of a 96-well quartz plate, followed
by addition of the abovementioned Trolox and the isolated compound from example 1.
Standardized oxidizing agent CuSO4 was supplemented to induce oxidation at a final
concentration of 5 uM in each 250 ul well. The plate was read on an ELISA reader at
wavelength of 232 nm at 370 for 12 hours. The sampling time was 15 min. The

results were shown in Table 7.

C" Table 7 Results of in vitro antioxidant activity study

Capacity
Samples Tlag(min) ATlag(min)
- values

negative control

H;0 (Tlago) 185
positive control
1 pM 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
anti oxi dant 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)-cyclo
hex-2-enone is 1.3, which is nuch higher than the standard val ue of
0.5. Therefore the conpounds of the invention possess anti oxi dant
activity, V\hlheddthcﬁndsbehetsm damks umﬂhcﬁhpmtiﬁcts‘ &1d cos@edids ind eedsbutélbRhtS
and dri nks, ?P%&%% ts and1 netl amg contri bute great
benefi ci al & S o TRB AP %ﬁ‘r? figs ‘%Bﬁel"‘?nt“f“%garihﬁ"asc‘ﬂar
preventing caMﬁmww@smumamxdbaﬁases or nutatlon of cells. WHAT IS
CLAIMED I'S: 1. A conpound having the fornmula (1): (1 ) wherein X and
Y are selected fromoxygen or sulfur, RlL, R2 and R3 are each a
hydrogen atom nethyl or (CH2) m CH3, and mrl-12, n=1-12. 2. The
conmpound as clainmed in claim11, wherein the conpound is isolated from
Antrodi a canphorata. 3. The conpound as clainmed in claim?2, wherein
t he conpound is isolated fromorganic solvent extracts of Antrodia
canphorata. 4. The conpound as clainmed in claim3, wherein the
organi ¢ solvents are selected fromthe group consisting of alcohols,
esters, al kanes, and al kyl halides. 5. The conpound as clained in
claim4, wherein the alcohol is ethanol. 6. The conpound as cl ai ned
in claim2, wherein the conmpound is isolated from aqueous extracts of
Antrodi a canphor at a.

o

X

e

O
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7. The conpound as clained in claim1, wherein the conpound is
4- hydr oxy- 2, 3- di net hoxy-6-nethyl-5 (3 ,7,11 -trimethyl -dod
eca-2,6,10-tri enyl)-cycl ohex-2-enone. 8. An in vitro nmethod of

inhibitingggéiﬁggg&géﬁg 3 t cancer cells, conprising the application
of a conp claiml or claim7. 9. The nethod as
clainmed in claim8, wherein the conpound is isolated from Antrodi a
canphor at a. AQemphghdmivhdthasortlvdd (Bd in claim9, wherein the
conpound is isolated fromthe organic soLvent extracts of Antrodia
canphorata. 11. The nethod as Gkained i €tlaim 10 wherein the
organi ¢ solvents are sel ecteg p~.copsi sting of al cohols,
esters, al kanes, and al kyl h3 »met hod“%s cl ai ned in
claim 11, wherein the ofganice €l hanol 13. The nethod as
claimed in claim9, wherei’fh thd conpound is isolated fromthe aqueous
extracts of Antrodia canphoratd~gl4. The nethod as clained in claim
8, wherein the breast cancer cells are from MCF-7 or - VB- 231 cel
line. 15. An in vitro nmethod of inhibiting growth of atic cancer

cells, conprisin he, applicati of a conmpoupd as clainmed in claiml

or ol aim 7 RO AL TR GE S BB ek BT R 187 Kol B e fhef o ytlogen

conpound i s di&a) ab@e M(@Hzﬁpt}g,dgt@ wamhokat-a2, 17. The nethod as

clainmed in claim216, wherein the conpound is isolated fromthe

organi ¢ s&l videtcomporaéd a8 clafmahinr Jelinn 1 cwherkior the sompeundrig ésolateh §@madntrodia

clainmed in th{g%%gé wherein the organic solvents are selected from

t he group CORSES ing of alcohols, esters, al kanes, and al kyl hali des.

19. The net e @snpluad medldifed imclain @, wikedieite tdipoungdaniolaal #emt orgsnic

et hanol . 20. The nmethod as claimed in claim16, wherein the conpound

i s isol at ed SPPEA PGl dotredeqarpéeoaes Antrodia canphorata. 21. The

met hod asjcl@j I B in ‘ML [1Sc SANG

from Hep %‘B 'lgire%go{éré& %ﬁl?lﬂ?ﬁ?ﬁi nlg 9, KHehen %Qﬁédn(fc & ar€ §Lib&e@FiBm 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 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(3,7,1 1-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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22. An in vitro nethod of inhibiting growh of prostate cancer cells,
conprising the application of a conpound as clainmed in claim1 or
claim7. 23. The nethod as clained in claim22, wherein the conpound

is isolat ram Ant rodi.a .capphorata. 24.. The net.hod as cl.ained i.n

Gl ai m 23, J9eh dn Be TeUgo 0 AR i Rt iy bFRLReBr GatdIe: Somvenpe the
extracts of RlieAbndfGITRIPLAL & cldimed ihRlmBtINGd 1A% £l ai med in claim

24, wherein the organic solvents are selected fromthe group

consi st i ngb.ofheameibinglas clamed ig clagnkki adierein dhearwypound| is dwdated GonTHatrodia
method as cl gined in claim25 wherein the organic solvent is
et hanol . 27 e féthod as clainmed in claim 23, wherein the conpound

I s isol at ¢t THeofethbé aggla@neBincol i, SviddreiAthie E@tang ANBBREL ffom 286 organic
The nethod as_claimed in claim22, wherein the prostate cancer cells

are from LNGRP <8 extiasieniekerrodia aaenphpoatap conpound as claimed in claim
1or 7, ‘Mi'g C'}f‘he%gt'hﬁﬁ ta§ cﬁ%é@ # 8@1%& 1?,%h&kig1ythe %Pgsani% ﬂﬁeﬁ{p&&g gél%&@& from the
or In 0 cel [ actirve

conposi tion I brting growt tunor ce O%pl’ISI ng an
dose of the grompoumittiag of blablmas esterss hikames] armhalkd halides.
S are

harmaceutj cal | y- acceptabl e carrier, erein the tunor cell
g el ected H"gﬁieﬂ%@ﬁ@ﬁ%ﬁﬁa}@%ﬁﬁp qnﬁgwo?"\{\lhﬁrre@h@f? O%W}Vﬁéﬁﬂhaé%ancer,
and prost ap erfANERbd asdaink&FinUaifk I@mi’%ﬁjgf%sco OLAEE isdlated ?1'0?1 é"xe%ﬁueous

claim7 for the manufacture of nedi canent for the treatnent o
cancer sel ecxédcts obAngrdupanphyagast cancer, hepatic cancer, and

prostate 52 thethod as claimed in claim 15, wherein 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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