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I nternational Application No. 5 PCT/US2003/009350,
filed March 27, 2003, titled Novel Curcum n Anal ogues
and Uses Thereof, published in English on October 30,
2003, WhiNnOVEIACUREUMIN AXATIOCUENANSDIUSES ESEREGRt
Application Serial No. 10/124,642, filed April 17,
2002, titled Novel Curcum n Anal ogues and Uses.
Thereof, now i ssued as BelatediAgplitatiomsat ent No.

O3S SR SR R 1 SR R B ain o

ofpdodRneds/SoeBer tHldhhard Y ENL003N tiee NBEE CYW-&ibhin dnalogues and
Gover nnent support under Grant No. CA- 17625 and G ant

Nd/seCAhe3e8 Pub 'ﬁwdgimfmglﬁgb o Qréeber 3Pt 2003, wilyeit elajms priority from
is, | ipn. . 15 Fi lovent jon, The p _
TR e SR s LA il ol 57, s

aNBVRDER culk ARk REuA HrAIdWNEs Thereoh RatvBGRE ak TRlited States Patent No.
fornul ati ons contai ning the sane, and net hods of use

t Ket¥e179, 2 Hiclaghesa e whichhae |inganeiatnd Theckrmagcoderein in their
r%c§peé}gr (AR) is a nmenber of a large famly of |igand-
n

deﬁé int transcriptional factors known as the steroid
receptor superfamly. Chang et al., Proc. Natl. Acad.
Sci. USA, 85, 7211-7215 ( 988{). Beato, M, Cell, 56,
335-344 25 (1989). ALAHEHOI YRS URBROBY gy an

| mpor t afk HOlHA &&egﬁl&é"%iﬁh elovbEndAP rsﬂ?%ort Bp@ért ﬁ%a%t No. CA-
and prostate cancer. Prostate cancer represents the

NMOS62 & andronarmiNee CAvab63pn alteysolvarnieat hin degldinSigittes this invention.
Landis et al., Cancer J. din., 48, 6-29 (1998).

Recently, antiandrogens such as hydroxyfl utam de- (HF)

in conmbination with Surﬁiefxf‘bfth%rln’{)@:ﬁhﬁlai castration

have been w dely used f of prostate

canc@&he [B6seft dnfantdnetelaés to Nempengds cidpabechf, a@R2g, as androgen
419-424 (1989). Several coppounds, includin

BB Lit e brean ekt DL BN Ea] TURETT SO oG Fmengybmethods
begnugee rclinically in the treatnent of prostate

cancer. -1 WD 2006/ 044379 PCT/ US2005/ 036522

Backsround of the Invention

The androgen receptor (AR) is a member of a large family of ligand-
dependent transcriptional factors known as the steroid receptor superfamily. Chang et
al., Proc. Natl. Acad. Sci. USA, 85, 7211-7215 (1988). Beato, M., Cell, 56, 335-344
(1989). Androgens and the AR play an important role in the growth of the normal
prostate and prostate cancer. Prostate cancer represenfs the most common male
malignancy in the United States. Landis et al., Cancer J. Clin., 46, 6-29 (1998).
Recently, antiandrogens such as hydrOxyﬂutamide-(HF) in combination with surgical
or medical castration have been widely used for the treatment of prostate cancer.
Crawford et al., New Engl J Med., 321, 419-424 (1989). Several compounds,
including cyprosterone, HF, and bicalutamid‘e (shown below), have been used

clinically in the treatment of prostate cancer.
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cyprosterone, hydroxyflutam de, and bi cal utam de. The
synthetic steroidal antiandrogen cyprosterone is one
of the first antl androgens used clinically in Europe,
MLeod, D., G, Garcer, 71, 1046-1p49 5 (1993) but it
has many si de_efff e¥s Neumannoﬁ(;tkal o, J. di n

oncol ., .1, A1-65 (1982). HF and] ,_f)l cal ut ani gﬁ
nonst er prodi- st Tandr ogeﬁ%@f utami de isTa \@@a
nonst er nt| andr oge W i nal | yFs¢ "to h

pur e e?ntlanogen activity wthout a activity.
It has a | onfer half-llfe(6 days) aftl a hi gher

bi ndi ng affefFe™y to tlﬁ‘é“%‘% }é—gF Ver hel Sicalysmidg|
din. Endocrinol., 41, A R £514) (a) Kelly 10 et
al., J. Uol. (1993), 149, 607-609; (b) Scher et al.,
Prost at e Can€Clert.l. Jructdh ofpyprosEreeeotydroxyfluthdide, h&GGRAGE2
(1993). Although antiandrogen hornone therapy has been

wi dely, used for.the tr atrten for prostate cancer
e Yo B (Seraldol e rab e, BRIt R noRmyof the first

r esi i t :
et%ﬂgg@dfd%ﬁé ?ﬁ@d @ﬁ?ﬁc@%% %"Eﬁ{&éﬁ@é@?’lﬂe&%@g?‘e ?gn%%@"f‘) 1046-1049
( (&88) buwit bas meny Isyieaﬂffee‘pt é&umﬁpmehé&é qdmsﬂnzlcalt gls 41-65 (1982).

Wbl el Bl e B AR PR B G By LR R8s @ newer

a%hétélrbﬁiaﬁ%ﬁﬁﬂﬂﬁ@géxﬁ@ﬁ%ﬁ@l‘l 38t 19R0S a2PereSitIMERLEn activity
prostate cancer r owt I\% anoto et al., Proc. Nat

A@aﬂuoutstgomsugmwgs It h@s‘zglonwahatfﬂg”g 89 day|sh @nd & drgher blndlng affinity

CYaron b Y o a6 e Clim 8%t ol P Res g R @ Kely

i @f:me@scy‘rbn (m9t3§tmgessm609 for Sendh ieggn HrBSAE Qddicke ). Clin. Oncol,
t ak I?ﬁ%é flutam de, have a decrease in PSA after

wild hEoAnI72dA99F)eat ment . | ndeed, HF can activate

andr og p r get

MMTV- L%gﬂxf%‘él?e%ngf;a Hx%g%ge}he Wﬁg Ctﬁglléﬁgr essegél asp(aely used for the

andaRGen fdrespans eadee emic) antibidrb fehsphes &nee AR aékﬁﬁ&sl@whlch may

the first identified androgen receptor co-activator,

Yénsuki,tmaiantlalﬂﬁ@ga_naw@btirawahgvn sHpe. és&lzgn@@g@ , Proc. Natl. dcad.

fg%htg%ﬁgflynﬁrﬁnﬁ 99§)t €A l‘ﬁ‘?gﬁlyt Qcc%‘t%d f@pbﬂfeﬁs cHostulates that

mutatlons in androgen receptors may account for why HF, the active metabolite of

flutamide, can activate androgen receptor target genes and stimulate prostate cancer
growth. Miyamoto et al., Proc. Natl. Acad. Sci. US4, 95, 7379-7384 (1998). The
same mechanism is used to explain the “flutamide withdrawal syndrome,” in which
patients who experience an increase in prostate-specific antigen (PSA) while taking
ﬂutamide, have a decrease in PSA after withdrawal of treatment. Indeed, HF can
activate androgen receptor target genes, such as PSA and MMTV-LTR (a reporter
gene which expressed androgen-response element), in the presence of ARA70, the
first identiﬁed androgen receptor co-activator. Yeh et al., The Lancet, 349, 852-853
(1997). Because this syndrome often leads to the failure of androgen—abia’tive

therapy, it is desirable to develop better antiandrogens. without agonist activity.
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di aryl heptanoid curcumin (1) is the major pignment in

turmer i The ShunoUbidierieptiahsid afedu@ds (SPBWhBREHL pigment in turmeric.
anti-oxidant activity, anti-inflammtory acti BI ty,

NUr iR tang | its angkogs Jshase . poting nanti-geida8? actddey, (d@iizflammatory

TTRE DT T e
actinnek teeBs, Syougl YAnA . drod., B 0¢hem sih @I%Z,Z&ﬁi}rgx_%grépromoﬁng

519-525 (1996). Rub](); et al., Cancer Lett.
( 135t ieanIEAANa Ay roglinekins Rharimraly 323 SI19-5R61{19%6). eRuby et al,,

al . . 4 - IWO _cvelig. . .

ai S Zerhnns 1083 {5950 00 Whanbiecihl bt flgnnbiser ot al. Mol

exitedds 3TE(19p®hHent antitunor pronoting effects on

DVBA-iniitiated and TPA-induced nouse skin 10

car ci nob¥aegrlc rhgylhsptanoidap b3 rsemyTiesmol #ndt maticanone, exhibiting
ahBiuln : s ln, the en : .

g:?Ig) %ﬁ A nunbe %ég?mggg%ésg%é %%%'@ﬁlaafegg éigf Iﬁ%%é%g‘é frouse skin

prepanegnesidhaevisdenatpattddorsiids ag el Cincer deki VisDY135-140 (2000).

agai pst the AR in the presence of andrqogen receptor
c %&éﬁ? wtsfeﬂt,sﬂgpé/w UmbST REDE VRS CHIFHERD pRalegussdaye %@@r prepared and

Celvhiuhicl o BantAgonitR Atk; EAR i B!

o el o R ot AR 17 Bl PR gf ndiggen seceptor
f Lmvatttivmmlj_ ARRd z 70:].dﬁsilﬁgl-tﬂvd>5nm&inl 1|sloaa1e cancerlcell lgﬂé‘s, PC-3 and DU-145.
a gen-i ndependent .tumgr cells that also do not ,

oo 29l Pl ot RSy 671 Wal §peheRgRSs fnctional AR.
AGHQIId5 N Gelis0 a?é‘baﬁﬁ@h%gﬂliﬁd EnddAf @IRE e \éa'? MLONo URE express
present invention relates to a conpoun accor dl ng

t duficsiomal ARl : A first aspect of the present invention

is a conpound according to formula | or la: R OCHR

VAV ~~\ (1) iixxtt R O0OR R R2(la | ) Ra Rb |

25 Rs X1 RS R6 X2 RA SWRBHSNBF the Invention

According to embodiments of the present invention, the present invention

relates to a compound according to formula I:

A first aspect of the present invention is a compound according to formula I or
Ia: '

®

(1a)

wherein:
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sel ected fromthe group consisting of H alkyl and
hal 0; 5 R 1 t :
oy « ot BB R gl MREPSRILY oAb E5) A or it
Nialko®y, @idHatn; and di al kyl am no; R3 and R4 are each

[ ndependentlf% sel ected fromthe group consisting of H,
hydr oxiRe AR ARy IepaRiTlrElertcy Rom g e roRyistiag Of H,
Igy@g ene and R8 is al koxy; 10 or Rl and R3

t og ﬁlgdrﬁ%lb’e al kyl enedi oxy; or R2 and R4 together are

al kyl eladindRy;ardReachmtiependenily seletted fidaphedentp donsisting of H,
sel ected fromthe group o,nﬁily?tl_ng of H, hal ogen,

niby dexE kel 8ip, atung, anddiageylaminps ¢ bonded to a H,

al koxy wor._pist r.o; ' i

oK) R R cfhaclhabf S bodl Bl 61t
C iy droxiy Nhal 6, adkoxlypateld-ORAZ(ENROMWherdin Ra iplvavenalkgitne aat Ry is
acceptable salt thereof. A further aspect of the

plaB%’W't invention is a corrpoungl according to fornul a

Ria 28 RIS oharerr affolsdery 10 S T
iPEeperde!alahd{Rsmgﬁteédrefaﬂqded d.ne:dﬁ)x?y:oyp coggi %i?’ng gf 4

al koxy,_ nitro, am po,.an a ami.no; and .

o 6 onB i e o Shqr BRI BLT st PO RORHEE Gram For g O H,
CORRi:SH o 9hd alRyEy,0xy, al koxy, -OR18C(O) R19 wherein

R18 i's | ower al kyl’ene or al kenylene and R19 is

?I kO;(%,XIEiBIN: peKn '&lr@bm(njrpsirtanﬁ,;allwggtr mtgcagiii Réls o

oge are a e iy OF a oget her

arg al |1éi}§8f g;ys’@%onée%xtgal—l, alkoXy or mntro; 9

subject to the proviso that curcumin is excluded therefrom;
or a pharmaceutically acceptable salt thereof.

A further aspect of the present invention is a compound according to formula

1I:

wherein:

Ri; and Ry, are each independently selected from the group consisting of
alkoxy, nitro, amino, and dialkylamino; .

Rys and Ry are each independently selected from the group consisting of
hydroxy, alkoxy, —OR;3C(O)R;e wherein R;g is lower alkylene or alkenylene and Rig
is alkoxy, and tetrahydfopyranyi; |

or Ry and Ry3 together are alkylenedioxy;

or Ry; and Ry4 together are alkylenedioxy;

A
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each independently selected fromthe group consisting
W@R00kl0443m@al ogen, and nitro; R17 is - R20C( O ORZECT/US2005/036522

wherein R20 is al kyl ene or al kenylene and R21 is H or

al kyl ; i é : :
nitro; gﬁﬁ%&miﬁ%e I%Ec%ﬁd geﬁ%pgeg%ééeé;ﬁ% e %&&%(E%ﬁ%sung of H,
orhabbdenpandomitra; phar naceuti cal Iy acceptabl e salt

thereof . According to yet other e i ments of the

present® I7ri‘§en]%2109f{9)q}1=¥é W%@@E&zo 13 gﬁ‘é( aﬁ%ﬂ"ﬁ}@@@ apg Ryt is Hoor
c unds accordlngtotheforrmlalll. 10(III) R25

@) 6 RR7 1 | RR8 R29 R31 R 30 15 wherein: R25
5 and R26XaisaNgacks ik @dmnéetﬂmmHyalkb}qroﬂmWBIamil kyl; R27,

R28, a : are eac alo R31 is H or |ower
al kyl : p‘?%ggliﬂ“gﬁ%q %/ﬁa H%Flgosal t thereof.
Héyn nt inventionis a
conpoé Q% Egélﬁﬁ%eﬁgblg 9 %Fe%? (I1'V)wherein: R41 and
- R42 ar eAeaxfingnidepenatbert bmbd)damen‘osyobtheﬁp#eeem inserdionR4e present

and R44 ar each independen al koxy; 25
TS a RS b FREPPY SRRt B e e dPIE oo A

10 further aspect of the invention is a conpound of the
Formul a: -5 WD 2006/ 044379 PCT/ US2005/ 036522 OH O \(III)

L/ oo Ris O O Ry

Rag

15 wherein:
Rys and Ry are each independently H or lower alkyl;
R27, Rag, Ryo and Ryg are each alkoxy;

R3 is H or lower alkyl;
or a pharmaceutically acceptable salt thereof. 4
20 A further aspect of the present invention is a compound of Formula IV:
0O

Ryy Rp
x F )

Rys Ry

wherein:

R4; and Ry, are each independently hydroxy or alkoxy; and
Rys and Ryy are each independently hydroxy or alkoxy;
25  or a pharmaceutically acceptable salt thereof.

A further aspect of the invention is a compound of the Formula:



O HO or a pharnaceutically acceptable salt thereof.
According to still other enbodi nents of the present
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nmet hod of treating cancer, conprising admnistering to
a subject in need thereof adureatarent effective
anount of a conpound according tolthe fornulas above
or curcum n. Exanp treated

i nclude, but are [
cell lung cancer, i cular cancer, lynp 4

| eukem a, esophageal cancer, stonmach cancer, col on
cancer, breast c&ncer, endonetrial cancer, 10 ovarian

limted to, skin calcer

. cancer, central nervous system cancer, |iver cancer

and prostate cancer. According to yet other

e b aghamnicsutidally hecgpttenlt thereeft i on, the present

invention relates to a method of inducing androgen

r ecept dxCcarkRgéhisEll ober gmeqdimepls ofibe HyEsesbAprantipmgthe present
c 1] L Y _ g .
CAL0bh M ERLBSI B Lot e 200 050, LOAHLBEng o o st
t dn héwel thereofih asatateny effative amoud of.a chmpduad hdédiding@o the formulas

ot her enbodi nent s, of ihe resent_invention, the

PRBR¥NPT CYITYRE | Srrapieat saperts thid vt befireatrdueriyge, but are not
a : | ] i .
R e R e e e e
adsophiagtat canger astcmagio cader, @okharanesy, breastheanter sodasetrial cancer,
above or curcungﬂ. Exanpl es of anfrogen-rel ted

alF T EY 901iS™ FERET ulEy° .YSTﬁFbC%I}S‘?L TY hRREFT 3BY PHRTIR eager-

hi 1 sut i gitbrdded 8y 11RF dhetl SMGREts 29 1AE NResell Savention, the present
uni nhi bi ted spermtogenesi s wherein 1 nhibition of

s pevrention gelates its aimethod ofl@ésduceg. arBrogeh Pespton ptthgnmisdfactivity, the
EXa%%n S Fi%ure 1 %I.ustrates sﬁﬁuqéﬁres f curcumn .
A B e pHsg Ontasing a Gnger,Cq1} il 715 ARdrogEY geqelosentagonist
| ffestiveliFhdund Bak e&%&m{d?alecﬁﬂﬁ%"@woﬁnaﬁs labdHSdr @k&Snin. )
suppr essi on of DHT-nedi at ed V transcription AR

act i vi tAecbyding dpogipet rmabrdgeertH)l ded psedeattipyention, the present
compounds;:, Figure il lustrates suppression of . e
DECRLAY 34 8l PAP P e OF FRBE P oo B aE gt By fgponist actviy in o
hygpieetyiffliiedrvae fdifahdpeh-8ghes LelicEOMMYUATSInisRthe § compound
WO £OQ6/O44379 PCT/ US2005/ 036522 Figure 3C

i larepsdingt &5 thepivraskisopbor DHTCURWENIAE dgxaunmes of androgen-related
tr > P LV by y I Lde ng.

s e DaF P s s R L kY Y EAESG, HERRSEC opltord sorders,
| Ayi@d)tan@nuninhibited spermatogenesis wherein inhibition of spermatogenesis is so

desired.

Brief Description of Drawings

Figure 1 illustrates structures of curcumin analogues (1-20);
Figure 2 illustrates structures if curcumin analogues (21-44);
Figure 3A illustrates suppression of DHT-mediated MMTV transcription AR
activity by hydroxyflutamide (HF) and selected compounds;
Figure 3B illustrates suppression of DHT-mediated MMTV transcription AR
activity by hydroxyflutamide (HF) and selected compounds; and
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5 The present invention wll now be described nore
fully hereinafter with reference to the acconpanying

wo c@anes79 whi ch further illustrate the inventiPOI/US2005/036522
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descri bed herein. This invention may, however, be

enbodi @ghrp 3@ flftl@&@t@§ supprdiBioand SHDwhellined MIbHV transcription AR
construed as limted to'the enmbodi ments set forth

her edetivitRby hpdroxyfetemides(iBo dndesiegied eepewidsded so
that this disclosure will, be thorough and conpl ete,
and 10 will fully convey the scope of the invention

to those skilled pRidiRE Ddstripfithe of HeTnROhHEY Used in
the description of the rnvention herein is for_the

pur pos Fhofprewest inyrintign pei in@m be deprsther nimetes Telly yiersinpfter with

[ nded to_he | n
et BB gy P et Mlch et R fibenttn deseribed
aﬂi@x‘%ﬁﬂ ethis hdlciBon niafeh&hegs] i erhisgdied 1nailffereﬁﬂ foradind should not
'the” are intended to include the plural forns_ as

Wbk | ¢0nS1IBedJ rselimitedeta dht evarbogimaents yset n@ri@ahessin. Rather, these
< SP@H&‘ elnEs %rjg :pﬁgivsi% o %]oe A 58 (%Eélbﬁﬁg ﬂ%ﬁ‘lbe thGORM ) f nc&ﬂglete and

er elrn ave
C QTG Y caveg kst o6 bfthe ﬁt@zeﬁﬁomfd:hhawslmm ihlthé art.t he

art to \Nhl cﬁ this invention bel ongs.

publ i cérhredﬁgnmp&%n\iseégmﬁl@aﬂteﬁmlonrﬁﬁ @ﬁt igveptipopsrein is for the
referen r r nor
S8R RBRLIE 0 Rl PE 0 P g o e it
) |o@\ﬂﬁ1§{¢éﬁion @& usséth hﬁrdesmpneflenf $hd mvﬁtlommndzthe @@peoded claims,
C8 al kyl, which may be |inear or anch

Séh@fplaglé@r f@fm@“nag’a{‘@}”aafng ‘the”@aq. ]éllﬁ.ﬁ toaglcﬁlggghen%lpgall ﬁorms as well,
" Sh RS HQofiek RGN thaRbuck RihcFaEuUl a:  OH o H30O | OCHS

rcumit, or a pharnmaceutically acceptable
salt t hﬁﬂessfqthmseb@efmé,dalt mchmlcalyarrduicmﬁlé'lc tpBnyrpsagoepsein have

ﬂgﬁ%{s%gg%gg{%% § rs e%lsaspe(:l %1‘10 &r?aﬁ%%ﬁﬁgm the art to
CYGhioR kY nvfenfé\cl)ﬂ‘ﬁél)ﬁfclﬁs 9[11 &B?i&ﬁﬁ@isk Ba%NL a ;gﬁlcéﬁcﬁﬁ p&e@k And other

i kew se refers kenyl al koxy or
I %&taicks)mynmled derkim eneenwrpcprh@wbs(eeiiegin@ﬁ &n theirentirety

4 al k ,,ZOQ / 044 PCT/ US2005/ 22
AI koxy* eaI-Em&s Yhetei %W?réﬁ%’? a%%efajgﬁ’éeg} re%Fgr(gbr gjr%co Gt €6 or C8
aljh Bdh May RIHHF S Bn % =hY th@l‘éﬂ{dbﬁﬁm@zi’[atalté&
|nc uding for exanple methoxy, ethoxy, C{orfotﬁoxy,
(0]

i sopr op@uysunbint exysedastEin redens ¢k § compoun e Formula:
OH O
H;CO N / OCH;
HO I ‘ ‘ l OH

Curcumin, or a pharmaceutically acceptable salt thereof, may be used to carry out the
fnethods described herein.

“Cycloalkyl” is specified as such herein, and is typically C3, C4 or C5 to Cé
or C8 cycloalkyl.

“Alkenyl” or “loWeralkenyl” as used herein likewise refers to Cl to C4

alkenyl, and alkoxy or loweralkoxy as used herein likewise refers to C1 to C4 alkoxy.



The term"aryl" as used herein refers to C3 to C 10
cyclic aromatic groups such 5 as phenyl, naphthyl,

wapaehs79 i ke, and includes substituted aryl grPOI/PS2005/036522
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such as tolyl. "Halo" as used ' herein refers to any

hal ogen, grou S as_chl or.o,.. fl uor r or ., 0do.

o O oA oR R s Bt hedgn SR Srtineat B Sron B D Bled H4Biaturated

t xdthydrpe4rByy akkaths, asciudeg e edxanpdd efn‘étHoQ?f,C thd:&y, Chropoxy,
L i.e.,

l'i near or branched  hydroxy-substituted al ky
- BPPIOPOXY, (bekey2aM -@4texy. 10 The term "ami noal kyl." as

used h LN refan {: ' ched..
T R A —
r g dﬁ[e‘fayl, @aplitBylg sl e NRe Rind inéledesi sabstRuted gyl Rrows 8uch as tolyl.

i nde S

pendently selected fromH or |ower alkyl a
def i nedHalgoas, used dierein rfeps to. piCkBlogeINgrIw) Suchepe chipre fluoro,

t ! hydr f . f the
¢ Blofg SIS GRY RN R B i BB PR L1E,
r ef er sThe téeml “hydeoxGalkoRygares hbid feféredo Caltkyt4 lihea or branched
and the term" og}&r&{" das used herein refers to
SATIE

- OCH3, | ]
Chydrexccsulbstigigdelkyl, sep CEpo2PE. gffomati ¢ gr oups.

The term "al kyl enedi oxy" refers.to royp. of the
gener a{rHEF OTT Rl Y , as-usﬁé) w{s% réle ENERNEIRAE or branched
WhelR- KBS diSyl] WAGBRNAES Y a8liKY refers fPRL "glcr)c?fp NR'R", wherein

Mtreating” as used herein refers to any type

t ReandBhtare halepdndpetiyt selecied&nesf Htortlowar plityl entlefined above, i.e., -
[ it i sease, including inprovenent in the

2@%{% tgl%[gg}gof E(ﬁ%%éa‘? Fent' (e.g., in one or nore

synpt o a ' i .0 ' se,

o eventis iy diehyobp Pt LB ol of B CHERSG:

25 "Pharmaceutical ly accept abl/e s used herein neans
that the conpound or co ition hs suitable for
adm nistration to a subject t§ achieve the treatnents

described herein, w thout unduty del eterious side

ef f ect $hé Rernt Ghky0ylt Ae 1BEY Akteiy r&Erst fveC1toSeayadttsubstituted
necessity of the treatnent. "Inhibit" as used herein

ek i-eha®Cllsperdiheitaim &avent” psugsdrheran kgfergrto C3 to C10 oxygen-
conpletely .30 elimnated. -8 WD 2006/ 044379
pevbstirpeshschs armaticgeisogen” as used herein refers to

sex ho ‘ K S L, ' € .

art andiy nony B0 Rptoky SROMY o £ el PR iebon Bl sufubirvo-

d RN RNE Sdr QRINEVFONEOR N - 3Hdreddh BN yiadéRneerdlchlkyl.

conpounds known to act in nmechanisnms simlar to )

andr og€hrsat i tragiingi @ vsrshharein epfetsrto agp Mpstod treatment that imparts
@%Q{e‘fﬂ %'a pg.t?eln%%ﬁﬁctteg W%thhaoéisr,rc%rs]ee, ir%luding improvement in the condition
of the patient (e.g., in one or more symptoms), delay in the progression of the disease,
prevention or delay of the onset of the disease, etc.

“Pharmaceutically acceptable” as used herein means that the compound or
composition is suitable for administration to a subject to achieve the treatments
described herein, without unduly deleterious side effects in light of the severity of the
disease and necessity of the treatment.

“Inhibit” as used herein means that a potential effect is partially or completely

eliminated.



5 conpound, or a conbination thereof. "Antiandrogen

W t hdrawal syndrone"” as used herein refers to a
w@b@aossnon characterized by either no changePGF/USI005/036522

i ncrease in serum prostate-specific antigen (PSA)

Concentcmgﬁg@n’u RONsRANT-Oh §Ei§?st {ooééxoﬁor&%héégﬁ%%mom to those

t her apy, a subsequent ecreased PSA ¢ I-on

" obigHed adthafarteandwntlnde, oma breafot dintitedridy esjestetoney dipydrotkStosterone,

B Lty N GRRECEp
PRI 0o T PP SERL PAREARLE oyt b o
5 condpoursh) sr abembinatiantharedf.ogen or conbi nati on of
o e PR BR SP FE Venomen
é%lg%%&;gxgiefdgl?y t@ﬁg@rho é%?dggé”%lr Sl iScreRd it |;§8gj§{§&spgciﬁc antigen

treat ment of other ani ma

((P$A), convantmatics, upmi ainshisfration ef entiandrogepuhqepesand a subsequent

mal s . ar referred, wth nma bei t.icul arl
HER e § St oA sy <L POl et aBengegen Herdpy.
resental [ ' ; - T
10 P o ARONRE g RS RISk 0 T o
Rejartitly or empletey inhibits/the acRyity lo& pn kndRagebrecerer ¢bniRs
el oot cani R FrRiegasfis D ha Lo iR e BE BERHERH ¥percin an
apstirbadPor d%@l@ﬂﬁioﬁbzf@ﬁ@rog%fblﬁﬂg efle nderichidiseh 8Bicertd.

fromithe group consisting of al kyl and halo; -9 WO

2006/ 04hg 7gesenp@yyewion (5 LoBesEE Prnaalydwih the dreafpent of human

15 k%}%}ﬁgc)%s;’ %EH} X§1§c|> %gte%%’lgy;e%p%ﬁ% !ﬁ?ea%éﬁglr%gf §€ ﬁih%% iargi?na%ullﬁleas (ie.,

Y, NrtTo am n

anRGniMalar evieas ol ndependeniposesel Bhinedals ramptdier@t, ovigh humans

consi sting of H,
being particularly preferred.

As noted above, a first aspect of the present invention is a compound

according to Formulas I or la:
20

o)

(Ia)

wherein:
R' and R" are each independently selected from the group consisting of H,
25  alkoxy, and halo;
R, and Ry, are each independently selected from the group consisting of H,
alkyl and halo;

9.



hydr oxy, hal o, al koxy, and -OR7C(O R8, wherein R7 is
| oner al kylene and R8 is 5 al koxy; or RL and R3

wo ogetosro are al kyl enedi oxy; or R2 and R4 t ogeCTreR2085/@36522
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al kyl enedi oxy; R5 and R6 are each independently

oo e aliAbeiQy SHcBs Ronlhe P A5 Risting of H,
Hhyatdsgxalkoty, mitts, aminndnd ¥elkdaminopr X2 is C bonded to

a H, alkoxy or nitrq; subject to the proviso that, .
cur cumi’y 34 Resees ek anfiqapéraiemﬂasﬁ?ledsﬁ %é’npwsmmwﬁm gf H,

a 8 & ek, i :
o e B e Ol PR TR PR € ik allyge and R i
| edlgtxy; 15 one of R and R' are al koxy or halo. In sone
particul ar enmhodi nents of conpounds of Fornmulas | and
la, Ra ¥ laﬂ‘g%ét%‘? eRpre) alkc ,n%}WF or halo, preferably
al kyl . J:%,SQAR, REEd &G Yk 9fbent s of conounds of
Formul as I agg{dlgé, R1 ano]'k%gﬁ) ar}g?each i ndependent |y

sel ect &} dnddty ard eadrindgpendenslystienigd dfonatHeqeyyup vordsisting of H,
ag)iag)%i,e 20 anc%i ]gsiame_t hyl am no. In sone particul ar

e PreHte 28¢ 2E8¥pounds of Formulas | and la, Rl and

R3 toget e, 3k &, T8¢ Byhadediaax Yaredxy&dr iyt engdi oxy. In

some particul ar enmbodi ments of corpounds of Fornul as |
and | a,X:A2 NaodX; RiCthogdediera By akemst dryliemedi oxy or

et hyl enedi oxy.. 25 In articul ar .embodi nents of
comoutigegr bkt Favie e anEoiA Sl tRe e cach

| ndapaRcheelica3§!86dRshié sQnmERer. gr oup consisting of H
F, and nitro. A further aspect of the present

i nvent ilpgomng partisulep eunbddiawenty eficogpoundsorfigraulas [ andlapat least
2008 ORISR P PSOY 6856522 wherein: R1L and R12
22 ﬁs.e 2{1{1 rs]jéﬂﬂ(g) ?Eﬁﬁdﬁ@%hﬂ)o&iﬁ{eﬁﬁé SohfpB Thdd 6 Fbi@uRis T and Ia, R, is
halo and Ry 1s H, alkyl or halo, preferably alkyl.
In some particular embodiments of comounds of Formulas I and Ia, R; and R,
are each independently selected from the group consisting of alkoxy, nitro, amino,

and dimethylamino.

In some particular embodiments of compounds of Formulas I and Ia, R; and

Rj together are methylenedioxy or ethylenedioxy.
Ih some particular embodiméntg of compounds of Formulas I and Ia, R, and
R4 together are methylenedioxy or ethylenedioxy. .
In some particular embodiments of compounds of Formulas I and Ia, Rs and
R are each independeﬁtly selected from the group consisting of H, F, and nitro.
A further aspect of the present invention is a compound according to Formula

II:




al koxy, nitro, am no, and dial kylam no; 5 R13 and R14
are each i ndependently selected fromthe group

W@ omwsiost3tng of hydroxy, al koxy, -OR18C(O R19 MIEUS1005/036522
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R18 is | ower al kyl ene or al kenylene and R19 is

al koxy, and tetrahydropyranyl; or Rl1l and R13 together
ar er?fnkyl enedi oxy; or Rl12 and R14 together are

al’ yl'énedi oxy; 10 R15 and R16 are each i ndependently

sel ectRf iRy he @lchuipdessngesty Bgecitd Hom Bt Qgeuh cafidkting of
nitro; R17 is -R20C(Q OR21, wherein R20 is al kyl ene or

ke nirre apirp, Rd dialkylamsino; al kyl; X3 is N, or X3 is C
bonded,t o , k ry. 0 ' 4 i or, X4 ..
PondeRlou P BRI, BRHbEy 80ed St 8 o lorkbing o

PiadroBs alldox¢ a-OR | S(COR abh@eR | is loereealkyldns of@®nylene and Ryg
particul ar. enbodi nents_of conpounds of Formula I, R20

i i§ alkpy o3 ey drepYE8E parti cul ar embodi nents of

conpou or I 14 are 20
tetr ah%ﬂ%{}? ghvpgétﬁer]{ ag%%leﬁ}%g%?xgﬁllar enbodi nent s of
conpoumdr;,ahd Ros togkthed dre alRlylenadidxixl2 are each

i ndependent I% sel ected fromthe qgir oup .consi sting of | .

al koxyRisrandrRBis apeead indaeendghties ?Rt%ifrffﬁgl. thergregpygonsisting of H,
[ CU enbodi mrents of compounds of Fornula I1, Rl11

%5%%35%Eﬁ?gget her are net hyl enedi oxy or

et hyl eRedis B C{MCRonewharin Riglianlkyidme dir ratkdnylent and Ry; is H or
compounds of Formula Il, R12 and R14 together are
| enedi oxy or ethyl enedioxy. In sone particul ar

embodi g 1}3,nc§fXﬁQ@&JﬁGQ§th£ HEQIkBYY 8r ditro; kP and R16

are eacC ependent |y sel e¢ted fromthe group
consi s¥i mgN ofr X, is I, banddd o 4 Ho alk8x P orritos di ng to yet

ot her, enbodi.nents of the present invention, the
p?reasgl}?gma?wgﬁ& %ﬁ?el?t@ﬁglﬁt%]gﬂi%eogonpounds according to

the forymubgel bhstichlat | dmbodihe MO 0BT of Formula II, Ry is
PCT/ US2005/ 036522 R25 0 0 R26 R27 |1 "I R28

alkenylene.

In some particular embodiments of compounds of Formula II, Ri3 and R4 are
tetrahydropyranyl.

In some particular embodiments of compounds of Formula II, R;; and Ry are
each independently selected from the group consisting of"alkoxy, nitro, amino, and
dimethylamino.

In some particular embodiments of compounds of Formula II, Ri;and Rys
together are methylenedioxy or ethylenedioxy.

In some particular embodiments of compounds of Formula II, Rz Vand Risg
together are methylenedioxy or ethylenedioxy.

In some particular embodiments of compounds of Formula II, R;s and Ry are
each independently selected from the group consisting of H, F, and nitro.

According to yet other embodiments of the present invention, the present

invention relates to compounds according to the formula III:
(I11)

-11-



R29 R31 R 30 wherein: R25 and R26 are each

i ndependently H or lower alkyl; 5 R27, R28, R29 and
wR@cass7each al koxy; R31 is H or |ower alkyl ; POF/US2005/036522

pharmaceutically acceptable salt thereof. A further

aspect of the present | j LS a conpound of

Formula V. 0_ R4l R&# 2R44 10 wherein: R4l

and R42 are ealhripdey Ty iteX98 or al koxy; and
R43 and R44 are ea hydr oxy or al koxy;
or a pharmaceufy wacceptlab Satk, thereof. A
further aspect Of the invention is a 8%rrpound of the
Formula: OH O\ I / OH O15 HO or a

pHAE#eut i cal | y acceptabl e salt thereof. A Specific
co u | £ 1. &hinaqt he scope of

P e S i e S e F )

5 to: IRy s0REHnHRGate dach alkoxy;l OCH3 H3CO OCH3 -12 WO

200 044§79 PCT/aH(S%OOSI 036522 S-2 O CH
31 18 H or lower alkyl,

or a pharmaceutically acceptable salt thereof.

A further aspect of the present invention is a compound of Formula I'V:

Rys
10 wherein:
R4 and Ry, are each independently hydroxy or alkoxy; and
R4z and Ryy are each independently hydroxy or alkoxy;
or a pharmaceutically acceptable salt thereof. A -

A further aspect of the invention is a compound of the Formula:
OH 0

15
or a pharmaceutically acceptable salt thereof.
A. Specific compounds
20 Specific compounds within the scope of the present invention include, but are

not limited to:
S-1
O OH
H3CO O NS O OCHs
HsCO OCH;

-12- :



H3CO / / OCH3 H3000CH2C CH2OO0O0CH3 5 S-3 0 OH OCH3 |
[ ( CCH3 HO C2H500C OH S-4 O OH OCH3 / OCH3 10

Woe6dI3® OH S-5 H OO H H3CO I L I OCHS H3ICGHUSIOBIB036522
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“was -13 WD 2006/ 044

Addi ti onal exanpl es of conpounds of the invention are

set forth below 15 B. Synthesis of Conpounds

Variations on the follow ng general synthetic nethods

will be readily apparent to those skilled in the art S-2
and are deened to be within the_scope of the present

i nvention. 20 Figures 1 and RgMIthe structur.es of

curcum n anal ogb’é%o 173 3z 3 ®pr opane
derivatives. Curcum F@ ), denmet hoxy mn (2) and
bi sdenet hoxlgedPE®n T3) were obt ai ned” by ~CiejaguTH,

chromat ography (silica gel, CHC13-MOH) of

comercially avail abl e curcum' n (Aldrich), which

contained 2 and 3 as minor conponents. Treatnent of 1
wi t h di azonet hane gave di nethyl ated 25 curcumn (4) 9.3
and nononet hyl ated curctumn (9). Methylation of 1 )
with methyl iodide and K2COB flﬂJHhI shed the
trimethyl ated dednyat i , z

i ntroduced at theyg~a~gosition Conpotwds~§;8 were

synt hesi zed by heafi ng LHs0QFt h hi stidi ne hydr azi de,

AcOH and p-TsOH overni ght. Hydrogenation of 1 with

10% Pd- C gave a m xture of 11-13. Simlarly, conmpounds g4

14-16 and 17-18 were
O OH

OCH; i N locHa
HO HOOC OH

S-5

H O O H
H3COWOCH3
T
HsCO OCHa
Additional examples of compounds of the invention are set forth below.

B. Synthesis of Compounds

Variations on the following general synthetic methods will be readily apparent
to those skilled in the art and are deemed to be within the scope of the present
invention.

Figures 1 and 2 show the structures of curcumin analogues and 1,3-diaryl-1,3-
diketopropane derivatives. | Curcumin (1), demethoxycurcumin (2) and
bisdemethoxycurcumin (3) were obtained by column chromatography (silica gel,

CHCIl3-MeOH) of commercially available curcumin (Aldrich), which contained 2 and

3 as minor components. Treatment of 1 with diazomethane gave dimethylated
curcumin (4) and monomethylated curcumin (9). Methylation of 1 with methyl iodide

and K9CO3 furnished the trimethylated derivative 10, in which a methyl group was

-13-



obt ai ned by hydrogenation of 4, and 10, respectively.
Heating 1 with nethyl 5 chloroacetate, Nat and K2C03

wo pooaoe3sohe furni shed a m xture of PCT/US2005/036522
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nonomnet hoxycar bonyl nmet hyl et her 18 and

bi , [ re .
SRR Ahoet TN LGRS UL RIRLSppy hting 14
wevig pisedias eﬁdrafzfd&mAl@e)H ané ﬁTs@Hmdehh@htanHy&id@éhatlon of 1 with
4- acet%ka oxohexanoat e hod known in

b
Pddth BLE srvest Mot b-TnnSinelen cormswxdmgmg@)w—ls were

pd tit n Xt ur
o, AT e g SPERBLE P Sallif A i ety
24hi3tavetate, dasar i had iK 00k pfneVIaOnttSnepariﬁfmsHe&hl ga @ixture of

al ., Cancer Lett., 159. 135-140 (2000). Ishida et
almqnoﬁy:ﬂiobty&irbormﬁmte’dﬁyhlaﬂmri b apfl ﬁsmﬂh@xycﬁ’mhp@t&l&dasther 19,

oxXi C ent ubI is Conpounds_ 39-4
NVt e b ) S W et Ty gt prepared
CroRD BEREE Wk 'v&ﬁ'llﬁﬁ’ aﬁ’c?%ﬁ;l% @bic:@tyﬁglc;x% %Qﬁoétg gy a d’c?known in
agent” as used herein, includesS the maceuti ca
aticept.aBederseal atsil. ofizetbm Argmithamd. ISFSﬁalﬁﬁﬁc(éﬁzﬂﬁ)c aﬂkbr;zpounds 21-23
acce bl e sal ts a that .retain.the desi
D EOTBOTE AR B ORI AT 67 "GO0 oM b syrteses of
| Mpagd wel dé@é}ﬁa%ldnﬁ duf Bre iRk apsalishedd @Gl S Ca%'ﬂb'ne sz5<9f 135-140

such salts are (a) acid addition salts formed wt
i (RA0GAanididecetdd, Sry@tdle%s(aniaE@alnyt@nmeﬁnCmcumnamlogues as Cytotoxic

DA RS aidihe ned Gl Rt at4€ REF Bl G om Ararion, me

OI(MQIWaﬁkeeaWI()iS such as, for exanpl e, acetl c acid,
oxalic acid, tartaric aC|d succinic acid, naleic

aci d, funarlc aci d, gluconlc acid, citric acid, malic
<q dP ASE em gal c% tg%Tezo'(]th acid, 25 tannic acid,
lf R d R EVRC pol ygl ut am ¢ aci d,

napht hahengsl f‘mive agint; asmaiddanesi, f pludeache, pharmaceutlcally
p-tol uenesul foni c aci d, napht hal enedi sul-fonic acid

pasargiablecealis i e AomPouBd Rha@lmele@cal%(nﬁcemblgaﬂah@, are salts that
f QLR E T &&1]10 Bé%!l éﬁi@@soﬁﬂ&h it g&{ng&h{aeand do not impart

brom ne, agen use prepa
c anpsied |tmn801f>gmalt Efeqty. e Sxainples wefnduch sah®myre @) a01d addition salts
al ter atltée]y belntheformof harrmceutlc

%155 TPERRNKa 8e1dss ofc exapepla guirochlasice a6ide YH@bromlc acid,

?uIRafb‘?d Ctglogﬁﬁ)rfcoimp Wi Rid SRSthS n%ilgbm MR Fotri&y \anth organic

freé conpdsitions are enployed to provi
mamds suchtag) fm@xmpbamtmfacmk; bxalfe mgia mdrtaric achie suctczmg atid, maleic

are Actjve res in e ar e
ES n@?ﬂaﬁlﬁﬁlﬁf% :ff o%tﬁicsam g{; ﬁi&safgic benzoic acid,
PEHLESZ09 %a@%ﬁ@z&ld NAEinAYAdid, %lfglﬁt‘alﬂl@ dug ené}ahthalenesulfomc acid,

physi ol ogi'cal response, but serves as a depot of
binetheapsuwdfonz  acid, p-toluenesulfonic  acid, naphthalenedisulfonic  acid,

polygalacturonic acid, and the like; and (b) salts formed from elemental anions such
as chlorine, bromine, and iodine.

Active -agents used to prepare compositions for the present invention may
alternatively be in the form of a pharmaceutically acceptable free base of active agent.
Because the free base of the compound is less soluble than the salt, free base
compositions are employed to provide more sustained release of active agent to the

target area. Active agent present in the target area which has not gone into solution is
-14-



drug which gradually goes into solution. D
Phar maceuti cal Fornul ations 5 Curcum n and the

w@e eoem3m anal ogues of the present invention aP€r/usS®hin3cs22
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as pharmaceutically active agents and may be utilized

c Bﬂg%vllﬁallr‘]lablg o énd%'\{% ﬁgﬁrﬁé g1cgi[ %S%Qn 3 Haf Sér\zesé%eg gepot of bioavailable

FPmecedt |
f @rugskiich Rslubldy gossdmonbhifioal i on. Any of a nunber of
sui tabl e pharmaceutical fornulations may be wutilized
as a vehicle for the adm nistration of the conpounds
ese | 10 The conpounds of the
pg)esen?%a ﬁf&}lc‘)ﬁ%ﬁ%ﬁl@h@@% ormul ated for adm nistration

for th€uwkdeahmbtthotururad aedlyges ofahel Fids@tﬁinvélﬂmh@e useful as
manuf acture_of a pharmaceutical fornulation according
t pharmaceyicaly ia@ﬁhve wraicaheands Biizehan ppiksfomm. More preferably,
[ 0 nd V. [ a

RO B0 bR 00U P AL AR Ak Butaions o

( hénhiisiafiioar Aef of raeflurhberast Miﬁblea}ﬁitamecsﬁﬁﬂﬂofwﬂm)an@ﬁ@ may be
gl cally adm xed with, inter 15 alia, an acceptable
céi

lizagyas &r\r?éu%f‘afor theradmijgistraiion @ighe sempeyands of gmmme@t inyyention.
th
i ngr :S. ent S&PO‘Q% Q)Q‘rﬂ? %?égttl onn%%gngs ; ﬁﬁ'{ﬂﬁ%ted for administration

d édrethe nicatnsent of theripigt ofesvinditibhe. Gatiel manufagtuideoBa phdrinthceutical

or. a |Liguid, bot and is _preferably rmul at ed
Wi *é’nc%fﬁ%rémgdma edﬂiﬁﬂﬂpﬂu@@é%{bﬁsﬂﬁw{ @!ﬁ Pressat fivention and

)ﬁfé\':g;hg iofd ctaﬁﬁl ﬁ;ce MBleC B 1R Y & 05T 8drn tﬂer %@dg d%/%ét?veQSC{f either

by % g e ac I ve conpound. nor e

e deheiohfidrrefeartitv es cherfiautive s:ona:_pub@ ) jane wpmaﬂa’t z&iﬂmlxnd with, inter
éﬁpfa%or%nfg%&g@g)npgxa%h ﬂgg\%ér}ne\f E{}n}t I Ol%ichhl -Qﬁh pégnag}bt?gle in the sense of

pB@iﬁga&)Ynﬁ%ﬁBﬁ:' ﬁthnﬁlye§§1%f“1ﬁ§|ea1}én@fmaﬁg‘ f5-RGlatiB® and must not be

conponent’s, optional'ly including one or nore

addewongl td m@r pdieaht SCheT¢rariéromay(batd ovlsd of at lmqand or both and is

|nv Flonln {Jg gse swtalefort raI 1

t Bfﬂ Y e h?g © SRR G % %ﬁ‘ort éobeme 2

S kGt RRRAYSay doﬂ%di@ﬁ*éﬁf?%%to 959 b a@@g}ﬁef theQdctive compound. One

i ntravenous) "and transdermal administration, although

t hemene pf eaphi atdhe éctrvauqoalponnémgnalg ibg empoamr@tednm thedfspmibiitions of
thentureagd sevqe of t he (gn t|o bel

A EOGRaR SACP HBEh AL PEPRRC, B Bt () HPTARD P atechniques of

C@Hﬁﬁﬂl@? doRkisthd SsseR@iIRYofl S@fixisd thd-OsHbbrithts) I'&)‘@’clonally including
suitable for oral adninistration may be presented in

dioBe PRIETC asRpIsery ingrericats. capsul es, cachets, | ozenges,
or tab LI%te Sforrﬁeﬁﬁoﬁ rcﬁ’ ach@ ' 1H96n\?\188r ﬁgﬁltdg rtﬂb!lzle guita%ﬁ@ lf@lt o?afl rectal,

t he acti've conpou nd
S @dpikdl 0 uedal a(e gSu smtiﬁgxmm | puramexaq L(e gus sxﬂfcufmemasq Ul@f:thlﬁluscular

liquid;, qor as, an oil-in-water or water-in-qil
gggydgxng aly 9T POEYRIUe)s 208 pisgrnsdermal admmlstratlon although the most
suitable route in any given case will depend on the nature and severity of the

condition being treated and on the nature of the particular active compound which is
being used.

Formulations suitable for oral administration may be presented in discrete
units, such as capsules, cachets, lozenges, or tablets, each containing a predetermined
amount of the active compound; as a powder or granules; as a solution or a
suspension in an aqueous or non-aqueous liquid; or as an oil-in-water or water-in-oil

-15-



ermul sion. Such fornul ati ons may be prepared by any
sui tabl e nmet hod of pharmacy which includes the step

W@R00b/0#430% Ng i Nt 0 associ ation the active conpoReUSIVAS/636522
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sui tabl e carrier (which nmay contain one or nore
y O

RERSOEY Syl LB AN B 0PhRRaR 1P ababf] JFHSH B pharmecy
UrWIﬁ_IOBi thMu&fEsdthei step radt elingimg ity asgodidtionadiel mw@omﬂwm and a
vmthai qui d orflnely di vided solid carrier,
bowHab Sn‘"dmﬁ%eﬁ’v i T 69Riaty ONS REIHS RIFESSOBYS ungrpﬁgnts as noted

For exanple, a tablet nay be prepared by

corrpre)SS| ng or nol ding a powder or granul es containing
the adhi geaemb,nnhelfaﬂnulexmrismfahé ynweintibn @Re p afédrbaj umformly and
accessory ingredients. &‘t 10 tabl ets may
prigpaaiedy W@mgpﬁhe%ﬁlwgcommua Sihy phgwd rﬁaéiapﬁlyedwﬂﬁé solid carrier,

ARGl oy, LRSS Ming RIleRRg rifinfi DB ko, 2 table

i maat bellljre;ﬁaméd bardhpressing f @craokidrg aqjod\%c&palrsgrmgﬂes contaim‘ng the
agent (s). ed ta Lyets may be made by nmplding, in
SLﬁCP&w@mﬁa : iption le @8%%%9%?%9@%41@&8 Wqupressed
a r I I

PiablE b btk OP bombRsBRL T ALIABY, SULARD e kBfhwound in a
cdl'q:a:Fﬁlcswmg fobm, aeth we acpvpisored grandes bpumaﬂlgdmbadewnh a binder,

adfise b e ag e R s e BOPTSER aebefy) Bgded tablets may
S Welmad Q}ehﬁlmﬂg,%% sufth 16 SdcRirR! th YWohRR S dBRHRAAG nfoistened with

Fornul ations of the present invention suitabie for
peanemrehamdépdmdem stration 20 conveniently conprise

i ch T BGRAs DHEDG 2 SRorL Pabi BT it SGTER i losenges

b'c@ﬁﬁar@fng e dchv€BeREoRICInPA BRYourddB8R, uliBRadRFISEOREd acacia or
may be administered by means of subcutaneous,

i ritagaseatis @sd pastilles campssing sie comrpound im aie er) base such as gelatin and

ect.ion h_preparations nmay conveniently be
éé}écepgoorguc@%emm% ngafihe conpound with water or a

gl yci nerdamiiufgionannd the peRehingvédiRn AbtabRSEok tgafghteral administration

solution sterile and _isotonic with the bl ood.

F@ronﬁq:ra@mlyn@orgm&eaﬂmlefagﬁle@@cmraparamﬁwfs‘thﬁa%cwlzzsﬁ cgpogound, which
LEEARX B BRSOLEY 188 o bin HR°8,SUBPON £OEIUES ecipicat. These

Wﬁréparzﬁftﬁxso&ndw re: caimvieRtera@haby Sekas CEfr rslubaﬁanefoﬁf intravenous, .
exanpl e, cocoa butter, and then shaping the resulting
miREFREsculy ppAREdernah fUesiopabSEch d)frenaaﬁ}%lm may conveniently be
a

%?%@%ﬁ?ﬁ%&%ﬁe%h{ﬁp%@%ﬁé& Jra%(%ﬂyglgg %}ffgf é:qufendenng the
aaeodthg sodution dteril€and lsetosucnmm the blagd.be used i ncl ude

vasel i nol i ne eth ne .gl ycol s, al.cohol s, .
transd ‘%’i“? AQRS, 5‘%1@@?%¢l0¥ é 1?%\%’108%3 Bfet: ?T%Y resented as unit
M8 Stio8Rbries. These may be prepared by admixing the active compound with

one or more conventional solid carriers, for example, cocoa butter, and then shaping
the resulting mixture. |

Formulations suitable for topical application to the skin preferably take the
form of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which
may be used include vaseline, lanoline, polyethylene glycols, alcohols, transdermal
enhancers, and combinations of two or more thereof..

~-16-



-16 WO 2006/ 044379 PCT/ US2005/ 036522 For nul ati ons
suitable for transdermal adm nistrati on nay be

w@e@sensed as di screte patches adapted to renmaPCI/U82005/036522

10

intimate contact with the epiderms of the recipient

for a 0 t.ab

for traelnddcts BEAC O ohb B AR08 (B 1R bfsonted s
bydidcest¢ pptehes adsptéd ee, refain leamn’naﬁs cbniabia mrithe gHat epiaérmls of the
Research _3(6):318 %986) %nd typ caIIy take the form

off SAReIOfRT] B iAPIopSet PEEPE # a‘%fﬁ%o TE8Y %anéns%‘ﬁﬁb]teh@r transdermal
ac] 0 t @t i |

AR EABRTAR, 0| BY) ST Y RREHERY (8 Sor prample
C QRtivamacebriomh Refbrtio 3(6):2N e(wSé\))e amdgt}qﬁjcml@t takOtHe. form of an
Met hod e.ln additign tg_the conpounds_ of th

of )

f&pﬁalp e BIFOHR sRTHon phihecYe f TDPRRFh S 1Pl faggulations
«

A G e e

cy):ﬂﬂcamm ingredggait.nst ' tunor cells, antitunor-

pronoting activities, anti-inflammatory activity. Mire

specifically, the present 15 invention provides a

gt heelipdds Jtduei Nng androgen receptor antagoni st

activity. The androgen receptor antagonist activity

is a u%fﬁﬂltmamSmofcommmda of]gleaﬁwctnolysrdes@imddmem the present

| AP g aprel T HERU L, - PR g (R presen

15

20

25

| UREnEBR GRFviddses tletidldadt 1ﬁ@!&%’ eﬁb%ﬁﬁh?@am%ﬁtﬁlﬁﬁﬁ'&lls antitumor-

esophageal cancer, stomach cancer, col on cancer,
brpsersetingangidyities n@ll@inmﬂamat@wn eetvityov aMomw S@@mﬁ@rﬂy, ‘the present

entr ner.yous s neer ver ca
Bt e PR S m B RRES snrondPreoanEs iy P hisiagtiey. The
ﬁ%&@@e@feCEﬁt@abn@goﬁmawlty B @u@ﬂmrﬁ@ms o@ﬁrﬂhbﬁhg Andvobéh related
cancer. These subjects al so include subjects afflicted -

wfﬂlﬁoﬁmqaa%rcé@@nowmthdramal syndrone. The net hod

i ncl udes, adni ni %}}ﬁé elgl%?/ 50 nglﬁﬁlte?#.ggl%g% ﬁ%%ui%{)}né?lﬂ gapcer, small cell

ef fect'ive cancer

f Qtgl lcascef tektiulr esmet, lyﬂ%ﬁﬁﬁliaoﬂhukefﬂim esbhattal $ancer, stomach
useful for the treat ment a variety of cancer. ceIIs

WHFBSET] ARIPRdeTSER DISRS GrBeeT) ienferaetrial caReeR, @XM cancer, central
S ql% ouf gﬂter}l lergce‘f LP EancEIeﬁfdl AL c%@&‘f er, |ynphons,

em a, esophageal  cancer, onmach cancer, col on
Cancer THarpw@ht caraEon aby Eplfd)'\adiles < aredexd, oﬁ:mfl‘:ttmgl cancer in a subject

I T O MARCO AT O —
S AARIP RS 1 Bl NSATRYEa it nd O o o
asffeb@tedrzass-tagatinp iarsouti smmmmdoéﬂw&gmnlas of drepoesedsinvention.
earlnestgoc? 1es 1tlsrc]eigulafgre teI t%eahngnt of a variety of cancer cells which include but
are not limited to skin cancer, small cell lung cancer, testicular cancer, lymphoma,
leukemia, esophageal cancer, stomach cancer, colon cancer, breast cancer, ovarian
cancer, central nervoﬁs system cancer, liver cancer and prostate .cancer.
Compounds with anti-androgen activity also have the potential to be
therapeutically useful for treatment of androgen-potentiated hair disorders such as
baldness and hirsutism. Anti-androgenic compounds may also be therapeutically

useful as a form of male contraception where it is generally known and understood by

-17-
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androgens are required to maintain spermatogenesis.

Addli Li ooal 4 0 | Iz eni cli Vi .
e Sp R i RO Spdtbl el e P BB Spekddogenests
dishiititeraiy wogipoiundsl wdth antitandrogeniot adtivityt eghyt e useful for the
aggr essi veness, violent hehavi gr and sexual o
agﬁﬁfé%“élit off i?hmoaﬁldr%@%?feré CBRgoURAds, el Areongle limited to,
t [ : t t : e

t SERETATEES Uptor SEpaion 814 Sl FRRSITER] (3t Rt ompounas
amehyodeniss thampedticatle dsefitl for denecathatodease dBubjteciltered levels of

whi ch may, be treated using the nethods of the present
| ROBRPRSNINGmE APATQesRs ¢SGR Withp@etdsaiehough t he

met hodss, BfecksNEniPh &6 e %&Yﬁ:ﬁé gﬁﬂetﬁ@dsu&e&? k)resF riflven‘cion are
veterinary purposes w th other subjects, partrcularly
maypiedllydnnsanbjubjEets alibougicihe dietigndstod thenmiesdnt tiveatiod thay be useful
h%rses cows, dogs, rabbits, %@mA sheep, and the . .

| W, VeSO tRIEP Ry WIh t ARCHr SIS | PATETHISH previadies subjects
PRAIRAEE Huk 561 1ihREH, RSN S0 R OMBEL Shltbts, IR, &fe@p,%a%e like. As
of fornul ae descri bed herein, or pharmaceutically
acotdtabble thalptesentt ihwendioh, providghplrammeeanticalafokyulations comprising

G R BPo e it formaietcieng st hFgh BT wRmbiRtp iy scceptable sals
I gledr@df, OPpie@hacdHeRd) | aRapEhEelctriers 1Rr any suitable route of

i ntramuscular, intradermal, intravenous, and
t edmsdeiranen, aphiding branptohmithéo ondr sgséalt fapidall,ybuccal, parenteral,

ef.fective dosage of, any specifi.c conpound wll wvary

S G T SR C RO R Y GO BE e ] B npsy=iion

pat i entTheafherapiticalle pem@tivie Adsidee of GANipeti®d &dmpdiRd will vary
patient and the route of delivery. As a general

prepewhati fomn camgevedyo compawndeatienitopationtapedividdepend upon the

OB USSR LR b, s

afidhoebatr®sab pdin H hd/ad vaN. halexh&hpattic CaNERKNSvid still higher
the higher | evel may restrict intravenous dosages to a .

| gaEages agisntialycheing emplpyed fahergt andjomggrrep] agmimgisatipm; sToxicity
beij . i aht Y

DS L7450 20550 RS0 DBl ol 1351 vl s o
Typite abduy 18 ntigka gdl Weights dbingicaldulatedrpsddugon tAbouighd of the active

/kg.wil] be enployed for jntravenous or
F%ﬁ%}ﬁ%@lmgaﬁeﬁ e§ dfRH; %eaﬁwieaw?om ddyaisally p §psagsdipm about 0.5
1 beu k r
L 19, Aol TGy D) el 0 lromusuts
grémaimstraienaid dosage fienf ebdud WD mee/kg e abduniSOimgkg may be employed
e¥ar5pl es. .no MPLE | :
or oral administration.

The present invention is explained in greater detail in the following non-

limiting examples.

EXAMPLE 1
A. Materials and Methods

Compounds 1--3 were obtained by column chromatography (silica gel, CHCl3-

MeOH) of commercially available curcumin (Aldrich), which contained 2 and 3 as
-18-



A. Materials and Met hods Conmpounds 1-3 were obtained
by col um chromat ography (silica gel, CHC13- MOH) of

w@eovies4sial |y avail able curcumin (A drich), whPCHUS2005/036522

10

contained 2 and 3 as -18 WD 2006/ 044379

i oo AR ¢ o apaindg 5P PEN e B aRH” i “Afhrich, T

Di(vitweplkeeyr Wi n (4). Curcumin (1) in Et20 and MeCH

was treated c of diazQnethane in ether for

Db, TREBY SRR ¢ GBI ToVEl ot o0 s treated with

resi due ified a | cplu )

bR s Rirtiann Thedd Br 4 o The P BN duar axmgvedyin vacuo and
I S

e nélidd 54 pul ﬁélzo%r Sp0L alee (19?%5 )gi(a e ’ﬁé’o%ld PLE to yield

NyRlI¢80@edler pf CQ@ﬂlﬁ)w %/oB mg812%-131HC Me@THR ough)ey %aB,?J Chem.

(1H, s, 1-H), 6.48 (2H, 16Hz), 88 (2H, d, J=

8Ky, P@’kOBI 2(’29+2:8&)(1973))1528( 2}@°Cb,d H I\?I\/IR1(3QQI-H(IH1,-CDCI3) 5 3.93

16Hz 13CNVR SSOO MHz, CDCl13): S 55.

561 ,1599@{16@ -8 (1, 51D3D06.43 0214, dJ,zléHz) m&s @HL 49/ Z 8t1z), 7.08

51. O 183. 2. Preparation of pyrazol derivative (8). To

a (§H1 bt)i @4 5d2H1bd), 76 1b@Hanct léﬂﬂd) éCN&(ﬁR&IGO@NH—Iad&IDGB) 3 55.9,

hi stidi ne hydrazide (1 e uiv.), acetic acid and
p-SPLOH0 L FhE09.&dIlutli, & 2r€ef1l2&>leb|4(¥ ®rl498n 158Ad18h2n

B L e PR S ——

15

20

25

1%2tHa00P o1eid addedYRisti@ve tde( S elndy 172 4 > TeOH. T
Le6- 108G (MO 3H Nﬁm e(%szl vl %%: aciand p-TsOH.  The

( GPiutien Wﬂ;@*{g} for324fy qnghen thm,]gely(t gf)as rgn@vzed {mveguo. The

1) “faSopﬁtf%ﬁ‘b%’EJw%ﬂ’ ool iaiflindig, = - os
(2%, gy ARG 00y RIS - oo

14\9\4& (308MBz, AD&H 3):cb.0d.(6HOE, QOHG232R 4NN2006H] sloﬁﬂ%ox 2), 6.62
Theory: C, 66.57; H, 6.44; N, 6.75. Found-C, 66.4

6.(1H; s,N-Hp. 6286 (Mrdomw)p@%(aﬂm,(m 16Kt @@m(nH( cld J=ﬁ8 2Hz),

MeOH was treated with excess _diazonmethane in Et20 for

24.06 (M, tks), 7.8902A) d.of —s]cﬁHzén%éCNNHb (FesMHm GlGl3): & 55.8, 55.9,
purified by silica gel columm chromat ograph and PLC

t<99yﬁ el®-& yé&l-Lowladorighduslol.i 4326, (¥4l d423%) Analp caled. for

S A Tt U ARSIl o
69@ fLidos, , 6.49 (2H, bd) J = 15Hz), 6.93 (1
H, J = 8Hz) 697(1H d, J =8Hz), 7.10 (4H m,

7.60 ( Mpnoxhdthy]lctr-rcﬂlﬁht 19) ElddBntin Z1BB2MeMH wHaRFEABNE with excess
1
38(1%azo§11%81ag1 E)EQ(S% f4d h. After removal of solvents, the residue was purified

by silica gel column chromatography and PLC to yield a yellow amorphous solid
(yield 20%); mp 89-91°C, [a]p —3.6 (c=1.14, CHCI 3); lH NMR (300 MHz,
CDCl3): 8 3.93 (9H, s, OCH3 x 3) , 5.81 (1H, s, 1-H), 5.94 (1H, bs, OH), 6.49 (2H,
bd, J = 15Hz), 6.93 (1H, d, /= 8Hz), 6.97 (1H, d, J= 8Hz), 7.10 (4H, m), 7.60 (2H,

bd, J = 15Hz); EIMS m/z 382 (M"), HRFABMS 382.1396 (M+H™) (caled for
C22H2206 382.1416).
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C22H2206: 3 82.1416). -19 WD 2006/ 044379
PCT/ US2005/ 036522 Hydrogenation of 1, 4 and 10

WO 26089379 A sol ution of starting material in EPCQAUSNAS036522
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shaken with 10% Pd- C under H2 (45psi) overnight u5| ng

P { ti filt s
concentirBRBHIRYALY Heasg b ESEER pdurt R A sffpa materil in
PELOAL effad¥hitdni Gahg e@%opmmnaar H@a(%egp@%rﬁgﬁt RbiGg a Parr’s
5 Tetrahydrocurcumin (11). Wite powder, nip 9

( Boprgitiey FHe @dlution) was Eiterad chorﬁenMated |m v&&?&t@%&% a residue,
(1973), 95-96C), 1H NMR (300 MHz, CDC 3 2.53-2.58

( 3fhichyyas purfgrdbygnliqass] cmmthqt@aaphy m@d’—b X 2)

AL O %B@%%@ey ci
29805, B2, 5B 9% 8 4P g 4 s, cocy

oo 48] | SRS T 85, 885 15, 1, 55
2E18 AT ] B A OR g, 7L Biscr

O@'@MH&), CDOC10§ 118, 40.4,3518), 99. 861790(14143n1)20831§96§21ﬂm 146.4
J= 8Hz); 13CNMR (300 MHz, CDCI 3): 6 29.7, 31.

38n£19%5 8 49 8, 56 3, 67. 4 111.5, 111 6, 114 8

114.9, 121.2, 121.4, 133.0, 134.2, 144.2, 144.5,

146. 9, Ph%?hgd@ﬁarmmg(lmé%f@mmmr e nS§°C3fRoughley, P.J. et al.,
Col orl ess oil

S e eSaca e | B Ras88 96 oA 118 Th )4 B SIVR 10 Migei@pCly): 5

T b‘@% S 28R g m. 20,

acet one- d6) 39.8, 42
3@ 7@ @ n@) 61891@;{ 4 1= §Hzi,zb3%NMR1@06Mﬂm§1@cm §29.7, 317,

5t PR I B D, o

6 A% 0 e XA‘n‘?al “alcd for

@3W8%t%ﬁ%&rcﬁmr(ys) @olorl%és @13 128k (JooQ&HzF@m%) §1.61
C, 68. 25; . Conpound Wii te powder (yi él

202190 M-95Q. sﬁ-bl 3. 3 3
1@6% /ﬁll) 8101@ é n? 7I®II\(RH( %?,SH’SMI#H, §ot By 12 sz) 91 (2H, brs),

OGH3 ®RH4)s, Ar@H)56.‘BEi (ZBIS d Z BlHz), 6. 68 {7H 28s) (6182 |(2HJT)Jd J = 8Hz),
6.79 ( 2H, bd), Anal. calcd. for C23H3006. 1/ 4H20:
Tﬁé@NMR@oastB@ ac#pne?d§55 FduRE.SCA267378; THD, V11401143, 120.6,
133 6, 143.6 and 146.4.
Compound 14. White powder (yield 26.0%), mp 60-61°C, 1H NMR (300
MHz, CDCl3): & 2.56 (3H, m), 2.86 (SH, m), 3.85 (12H, s, OCH3 x 4), 5.44 (1H, s, 1- |
H), 6.71 (4H, m), 6.78 (2H, bd); Anal. calcd. for Co3Hpg04'1/4H5O: Theory: C,
68.21; H, 7.09. Found C, 68.25; H, 7.06.
Compound 15. White powder (yield 20.0%), mp 94-95°C, 1H NMR (300
MHz, CDCl3): & 1.65-1.80 (2H, m), 2.53-2.84 (8H, m), 3.85 (12H, s, OCH3 x 4),

4.05(1H, bs, 2-H), 6.68-7.23 (4H, m), 6.79 ( 2H, bd), Anal. caled. for -
Co3H3006'1/4HpO: Theory: C, 67.88; H, 7.55. Found C, 67.73; H, 7.49.
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WO 2006/ 044379 PCT/ US2005/ 036522 Conpound 16.
Colorless oil (yield 4.2%, np 60-61C, 1H NWVR (300

WORWGOEBEL3 ): 6 1.55-1.65 (4H, m), 1.73-1.82 PGHUSI0P5/036522
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260272(3H m, 3.86 (6H s, OCH3 x 2) 387(8H

pd) . Fompaind %5 %ﬁﬁ"osée%s oif @rq{égé/ Hmpbgﬁémg 11 MR 300 Mz,

02@%“@%?3311?5 @%ﬁund P G PSSR GG 356 s
);12); ﬁO% NU@ %32)% 1?)6}3172187%&?@ dr}%slﬁ?zﬁ bd),

3#@“’ E%sx %@é? 348&%#@#@%4@& 14970 Qe

bﬁbdifcﬁ@g% AMR10800 )Mz, CDC13): 6 10 0.95
E%S(H , 1 %OfHSZ(lH , 184(2H m, 2.67 (6H,

, 3. . D)
e o mEIAd 12, OOty 6(’1 S S L E MR QR cpan 8
aﬁaiocgﬁ @, @@@40& 2%@2%@'%5339%) JFH@(@I at D@Hﬂ%%% 87 (6H, s,

Amxtureo curctunin (1, 100

' @cxﬁé?&? 94@3{ Gs) 241 **‘70@‘7%%}? hhs, @@gﬁhﬁ! &1 egfsﬁj‘-)

was re ['uxed -
Artor (GPEPRE RS CobhéR TBbigf's so/v)e%ﬁ W@t PB4 coci): 8
R S L 1A T v o
. Boso7r §4f oRe B Rl %S%M@a%@%%& (418236618
(”Z%F}@"“?%%ﬁﬁf&@g&ﬁﬁ%ﬁ SESSI2S ore- 000, b 98 (1
s, 1- H)Breﬁarz‘@xoﬁrﬂ' 1@ fod ﬁ@% Hnﬂtﬂre &fkclzzu)gc_mﬂ-l;i (:%I’;lm(OZﬁ,%; ﬁ;él mmol) in

(1H, d, J=
7. asao@ezao mL) wnh&@ethﬂdhlmmet@ﬂgc@ mIDHnddYalX20 big)3vddakfluxed with

o elgsseS pagpor [1 76 iy 524 B pyty Siripgy gfer filration and
12@m@val b2 §el5ent1% 1@51dﬂi@ Svad pudiBSd By sinQ.- f%l cdtn3ehromatography to
148. 149. 150. 150. 4, 25 16% 4, 184.6;

Al’!a‘flld ﬂ@aﬂoerdspomdmgcﬁﬂﬂ@l}zhmtaﬁmmd 21i7heory C, 63. 50 H, 4
powder (UETPGAT0oEHonhbavder s CHabpy b 4051 “Ch B 66-67°C,
(b 33 %% SR e O Sty S8 miggestoneded, 30373 omL s, -
ips ATy R e E: e Apers R 0 e %%ﬂﬁ 5, 1),
é@fg%%@édﬂ (bofh (&Ha, A= 155 571 56183 (1}1,%5}%?%094\/{141 d, J = 8Hz),
7.17 (2H, m), 7.33 (2H, m), 7.59 and 7.61 (both 1H, d, J = 15.3 Hz), I3CNMR (300
MHz, CDCl3): d 51.8, 55.9, 55.9, 65.9, 101.4, 111.2, 111.6, 1143, 115.9, 121.8,

122.6, 123.0, 123.5, 127.6, 128.7, 129.8, 140.3, 141.3, 148.4, 149.8, 150.0, 150.4,
169.4, 183.4, 184.6; Anal. calcd. for C24H2408-3/4H20: Theory: C, 63.50; H, 5.66.

Found C, 63.53; H, 5.65.
Compound 20: Yellow powder (yield 20.0%), mp 141-142°C (MeOH), [ct]p
029 (¢ = 5.86, CHCl3); 1H NMR (300 MHz, CDCl3 3): 6 3.80 (6H, s), 3.93 (6H, s),
4.73°(4H, s, O-CHp-COO x 2), 5.82 (1H, s, 1-H), 6.50 (2H, d, J= 16Hz), 6.79 (2H, 4,
21-



52.3, 56.0, 66.0, 101.4, 110.7, 113.6, 122.0, 122.7,
129.5, 140.1, 149.0, 149.7, 169.0, 183.1; Anal.

W@ 2006/d4437Dr C27H28010- 1/ 2H2O Theory: C, 62. 18PCHUS2005/036522
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5.60. Found C, 62.31; H 5.57. 5 Conpound 21: Yell ow

oo B3 g Bkt ol T o by ey 146 R o e, cpcigy ¢
1573 589 £ i halh Afa Bzl az2 0 & B Bctath, o, 1600,

TheDI Y Ankl. caltd: &t cﬁz&gd@-ml&g@n $héery? T, 9. 18:.H,55.68.- Found C,
Conpound 22: Yel | ow anorphous solid (yield 25.0%,
ApaBi;Epd.6W. for 10 C26H2808: Theory: C, 66.66, H,
6.02. Found C, 66.38, H, 6.16. Conmpound 23: Yell ow

D P ey sacs. | Joge) CE-eraun B0 M,
(6fi22)3 24P o G101k, o0d, 1 oA o . 7.0 o
TheSet BUSHRd o Hou 12 EUEE BeoAmy  eeled Hop Fao P00 Theory: c,

c I, r Y-CO ri f. .15 their physical spectral
dZ?‘g4vﬁfﬂ7§)hggl ?@p%sﬁfé]e&ﬁisnﬂt he literature. Pedersen

et al. ConljdiRidd 22 AnMelloGhemorpholy -sb 8 Ayiel@85) 0% Ropakl eplcd. for
et al., J. Chem Soc. Perkin I, 2379- 2388 (19/3). B.

SGppHes9p ohhety BN Hab 8d- Foundserdoptd &h 64 i vity. 20

Cell Culture and Transfections. Hupman d%rost ate can

DUL45 Seamrand 23| Yelloge mewear fysithed (%), D@ﬁvbé%é‘lg"eé (MeOH)

(BR80T e R R GRLOSNG ABST Gr ) o
|
B LR P ORI e e Lo Sesatp ok s

and T epge i E{tﬂ?é%eof PeCcayss, 9%5911& 9?’4\%&%&?%&& by comparison of

endogenous coactivators, DU I's were
t theisplecicat spedtal elepr esthi thoseptepsriedisn ftbe litiRatunel ARAFGen et al,

oI eIy LT T el o LRR Jaohanet ST ilr /. Chresoendertin , 2375-
Agagh (159%) USA, 95, 7379-7384 (1998), with minor

nodi fi catlons. Transfections were perforned using the
Super Fect kit according to manufacturer's procedures

i ggen, Chats L Briefly.. 1 105 cells were
(Sg SEFSHR @ﬁmegﬁé? ?ﬁéwcﬁ%’ih(?fle&iﬂrvétﬁsf ection,
and t heRIACHLRRAY hfd THhASEsbnsMMIYmbd Grdset@ e enceMM LS and PC-3

contains MMIV-LTR pronoter and AR-bi ndi ng el enent, .
- pdlswere 0@ RS 19 tIS9 0051086 Seentighgeedium (DMEM) containing

C TR o Lot s Pt G Do teelioal sqpm C)

| pbetakaa @it &orf saf, POSK €4lsi RBreefrflstdBACWith an AR expression
plasmid and reporter gene. Because of a low content of endogenous AR coactivators,
DU-145 cells were transfected with expression plasmids for AR and ARA70, and
reporter gene. The conditions were followed as previously described in Miyamoto et
al., Proc. Natl. Acad. Sci. US4, 95, 7379-7384 (1998), with minor modifications.

Transfections were performed using the SuperFect kit according to

manufacturer’s procedures (Qiagen, Chatsworth, CA). Briefly, 1 x 105 cells were
plated on 35-mm dishes 24 h before transfection, and then a reporter plasmid,

MMTV-Luciferase, which contains MMTV-LTR promoter and AR-binding element,
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The total anmount of DNA was adjusted to 3.0 g with
pSG5 in. all transcriptional activation assays. After

wa@:2®eh443ranst ecti on, the nmedi um was changed t oPCIVER 008056522
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5 charcoal stripped serumnmedium and 14-16 h | ater,

t c t ted wt . ' rogen, or

¢ Qe B ntIRi R B A haebipn, BRNRT HOTRE Ang B pgutant, or
haSEsstRA7@NPRI-EKL wek figwd dsued fre¢raslecaddol od damdfection efficiency.
| uci ferase assays (Pronega, ‘Dual Luciferase Assa

Syldeelial paenuss wf Qi%zﬁ. Wes R UslEd d0 kP ree 88 APS @S rip| aﬁk fremscriptional

I uGi: S ti A ed t I 0t ernal

| SEHEIASRASL ALK 28 cobIBRGtd Beflol PLeYhed o DMEM-10%
Dicharesali sappedesepinietivnfiagd Wdek6 Wastet, ohd falRSYdrg@tegted with DHT,
novel curcum n anal ogues for antiandr ogen receptor

arPRysliPS, geieslsampourde Aleramethes 14c] (h.abarells wem hervested and
nQy j - ; ' e tor .

S S S OOHOB R LI DB e Ay
h&ysiem, MadisynS&VEBN Qutc oveare) ct@rdsval iy aslalive Ahifsyesee activity as
tested for antagonistic actjvity against the AR using

t WOI@RIedp SR intEARNC BRI ROSKIVESRBEPL cel I's, PC 3 and

DU- 145 (Figures 3A-C). The parental conpound,

curcumn (1), was inactive in all cases. However,
diCriRdsyltated Discussionn (4) showed significant

ant agoni.stic actjvit 0 (reduci ng 70% of  DHT-i nduce

AR act i Mt §5 viHe Saé%)éé ‘Héﬁ 0 Ij%‘-’%s%g%tﬁl pvel iR RR; %%qugues for
V"'ahﬁaﬁ’&rb%‘nt YREPOR aBRPoMBRS adtRi§. PThENyniR&S ddtt &VMifldn of novel
reduced 16% of™ DHT- I"'nduced AR activity, Figure 3A).
Conpoomy atalaigses sheneddtdgen hecgpést andagoagimasd antitumor agents are
activjty when assayed in DU- 145 cells transfected with
arfﬂﬂr}ﬁﬁﬁleﬁ%P AR and ARA70 (showing a 45% reduction

i n DHTfongLeeeh Atcaeld Yéhvatived QUEE Bk tedted if&délgﬁ&dﬁlwic activity
0

that conmpound 4 is an effective antagonist for
neganst Bad\using twaRdiffeTat haererprosistetdaeceteelist BE) and DU-145

' ' ts f AR i St tivity. in-thi .
S P Gl i et SRR Rt Sl ) e At i gl cases.
( SRWevet, Udim¥BSlatdNdufiuln | () ashdedB selificatSaNagonistic activity
system Co%ared with 4, nononet hyl ated curcumn (9)

9
| dxekycing € 0%0ohBiHyindgeasupB. astivithewherpasshyddon Rer3oiells transfected

b e ring, janifi €8S, : ti o

¢ Rag” S B AR S R oo HERiER e 88 aip of DHT-
grimdiesd AR 4cviey, HigentgntCéapdditl 4ctsoVdhbed the highest antagonist
I ntroducing a nethyl_group at C4 of 4 (10) resulted

i ACtidie hhas @dsaéféﬁlilvimg'léﬁi §lip drapsfectedoril @nenaitang LaHerP AR and
1 i b aj n 3 nat L.on . r . ~
2208 A 8L B Ry, B DRREARNAN AT SitE L Ficure 3B)
Alhdiea2i% g\Wixt 20 61p0 Gddi B TOarRERCtIE? At ag @136 5@:2both normal and mutant AR.

To determine the structural requirements for AR antagonist activity in this

series of compounds, a structure-activity relationship (SAR) study was conducted in a
PC-3 cell assay system. Compared with 4, monomethylated curcumin (9) lacks one
O-methyl groups at the p-position ’on one benzene ring, and was significantly less
active than 4 (Figure 3B). Thus, the bis(3,4-dimethoxyphenyl) groups of 4 are
important to the activity. Introducing a methyl group at C-4 of 4 (10) resulted in
decreased activity (Figure BB). Compounds 14 and 15, which were obtained by
hydrogenation of 4, were as potent as HF with an 18% reduction in DHT-induced AR
23-



activity, but were considerably |ess active conpared
to 4 (Figure 3A). Converting the (3-diketone noiety

wW®@B004/044374 he correspondi ng pyrazol derivative BCUSRD$/§36522
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reduced the activity. Furthernore,
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clipehes Loy boR0S S e hgttedt e e e ool for the

nquvﬁptent anti androgen activity than HF in this
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and cycl i ¢ di ary]l heptanoi ds 30-38. Conpounds 24-29 :

ha9&herysaraonslngsthyly | 1oy ot Hys Sbsselic udidoxgls b(ﬁQ) or an
RO Rt BE ioe 8 £ (BB L Bl Bl AR aciviy

c dpddiaeBOin tha prdsbecerd stildagpe )AQ ﬁf&UAmg oal nost  as

active as HF (Figure 3A and 3C). The _renmakning cyclic
di ar yl HBpt Woi g& %@hoW@d Heak eé?ﬁl@ﬁém@ﬁl cﬂﬁ@ﬂﬁmgﬁ@' apvity of

c %&dlﬁérgfheﬁ%ﬁoﬁ@ﬁg—ﬁ %R%e\%ﬂc %1&?@@{216[1 ds %ﬁ—r—féj &ﬁpbunds 24-29

anal ogue 25 eval uat
areiafidogzor ’aﬁhnommgthylmubémmtsjmﬁ beﬂhemshza&&@)gs but showed weak
state cancer cell L[ine

condl ons ust pr

%‘Yn g5 Wéfres ggﬁ‘ﬁngl tl%@ CHFIS W@flgﬂgﬁnm%%ﬁsb cagpound 30
' '%va@lﬂhe Qﬁé@@cﬁv@oﬂﬁowﬁ‘sdﬁlnfost %Q’acag r@ %ﬂ 3y end 3C). The
been identified as a new class of antian gen
ag@m@ngﬂyehSARrﬂh@mmm@\mWed wiehla entagonistic act1v1ty

bi s( 3, dlne hox phe noi eti es, ate
(3-dik P o%oélc bl a‘ﬁe 3%1’{ % xRIEBﬁfB% “é‘f‘ﬁ&fi ‘?E}u GRsuRen apalogues and
Cedaludd BRI pdtertial haiandripeh baikity i8R 'dﬁ’fér@x% assay conditions using

antagoni stic activit 4 WD 2006/ 04437
POTMESN0SAG36BREr cﬁihm E Compounds 4 showed promising antiandrogen

activities in all assays. Compounds 4, 20, 22, 23 and 39 have been identified as a new
class of antiandrogen agents. The SAR study revealed that bis(3,4-dimethoxyphenyl)
moieties, a conjugated P-diketone, and an ethoxycarbonylethyl group at the C-4

position play important roles in the antagonistic activity.
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Synt hesis and Characterization of Additional Curcumn
Anal ogs Additional curcum n anal ogs are shown in

W aimbe44870el ow. 5 Table 1. Curcum n anal ogues. PQUURBNFAB6522

Structure OHO LL-7\ 1 / OH OHOO LL-10 H3CO
OCH3 I—|O(}|(}IOH3CO(IEH€B>E 3 OCH3 OH 0 H3CO\
LL-18 HO OH OH 0 LL-27- M’ZE CO OCCH3 -25 WO
2006/ 0443 1%h d3is A nd 2R atidn oCAmdtivIth] SiridGinih 9&%3@
OH 0 OCH3 LL-32-B H3CO OCH3 H3CO OCH3

- A R REP-QetiRin éﬁ%@s%own in Table 1 below.

Table 1. Curcumin analogues.

Compound Structure
LL-7
(0]
1110 H3CO l N P l OCHj;
HO OH
OH 0
H,CO OCH;
HO OCH;4
o OH 0
H,CO
HO OH
OH 0
HO OH
LL-27-B O NN Z Q
H;CO OCH,

- -25-



OH 0 H3CO OCH3
\

LL-3 6 H3CO OCH3 OCH3 0 LL-41 H3CO\

~\ OCH3 H3COOCH3 0 0 H3CO OCH3 LL-46 HOCCH3 O
wW@2006/0€37¢€C) LL-55 H3CO\ OCH3 H3CO/ CC. .H,.

PCHUNID05/036522

2006/ 044379 PCT/ US2005/ 036522 Con‘pound Structure CH O

[ laVWaYe W) \

eGH—THPO—OTHP H=61+0-0H3ECO
q mhg}@q: H3CO OCH3 LL-62 oﬁ{“ﬁﬁ_rés H3CO \ \ \
THPO OTHP 0 0- -G0f; _ oC,
H,CO OCH,
L1-32-B
H;CO OCH;
LL-35 O
LL-36 O
L1-41
L1-46
OH 0]
H-CO. - QCH.
H,00 OCHy
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OHO HCO\ \ \ OCH3 LL-66 HO/ OH 0 O\ OH 0 H3CO\
\' \ OCH3 LL-80 H3COOCH3 0 0'--~ -27 WD 2006/ 044379

WEAbEB8005/ 036522 Conpound Structure

HQJ- 7 PCTIHES29057036522

F FO—IOFI—|0J9\\~/\ HSCO(IZHS OCH3 OH 0 OCH3

I\ 10

[SITB2I984 L 1ol lovs: 5 o1 5UiRg

thds—ate

3 OHOH2C 0 0 O

strategy devel oped by Pedersen @
0.2 m, 2 mpolHeC ~

nmol ) were 10 disso
50l ution was [stirred
nydr oxynet hyl| f GHEES

borate (1.08|m, 4 nmmol) were

2. (nBuQ ~B | CHz2COH CHO+ 3. nBuNH2/ 4 HCO HOAZC
 L-7 LL-7: The synthetic methodawasonodified fromthe
Acet yl acet one

Yo OCH;

0

LL-61
H;CO OCH;
H,;CO OCH;

LL-62
OCH;

LL-65

OTHP

HO

H;CO OCH;
N OH

LL-80

-27-
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added. The m

butylamne (0.3 m,
WEL@s04482% added dropwi se during 15 mn.

xture was stirred for 30 mn.
3 mmol )

Then
dissolved in 4 nl of

continued for 5 hours at 85 C. The m.xture was then

i

addrng—8—nt—of 1%&‘%“{&1 and—stTrT7 Ty

@ j-Aqueous
The conbi ned

heutral

dried wth_a

sol ven was renoved

PCT/ US2005/ 036522 iR vagu. ‘

puri fied by (EonbiFFI ash(r) colum chronat ogr aphy
h

at 60 C. The organic T'ayer was- separ at ed.
d with ethyl

s-S O LH
2006/ 044379
The crude product's

pluting with

pbtained in 12%vyield. 1H NWR

exane-Et QAc. 68 nrgJerl Jlgnmrlpr Was
(300 MHz, CDC13): 6

4.67 (4H, s), 5.74 (H, s), 6.40 (2H, d, J= 3.3 Hz),
6.53 (2H, d, | J= 15.3FHz), 6. 580’§2H, Qd, J= 3.3 Hz),
T4 2H, d, |J=15.6 : CO ChO O BuO) 3B
H3CO / OCH3 |+ nBu NHS~ 14 “H& HO bL- 10
LL-10: vanilllin (1 10 mol) andtribut ar at e
2.7 m, 10 rmnl% ‘ di ssol'ved in 8 nl eth

acetate. To tthé"irri ng sol ution, acetone (0.37 m?CHS

) 10 wag-added._The solutionw

. Butylamine (1 m, 10 mmol) in 5 mM EA was added
ropwi se. The sol utiorcM@as stirping bor hours atx50 C
m of INHU was added. The mi xtufle was stifring

The sSPCT/UBIVG5/036522

or 0,5 hour jat 50 C ‘ M7~ _EDE 3.94
697-9 6,90 (2R, 8.4 Hz), 6.95 (2H, =
5.6 Hz), 7.11 (2H, 1.8 Hz), 7.20 (2 J=
Hz, J= 8.]4 Hz), ?H, d, J=15.6 Hz)~ 1.
203 H CO CHCP 1. B203 H3CO 2. (nBuO 3B, s O O 2.
nRLIOV2RR 1\ Vh=zal HO 2 a 4111 2 el
oo D 1 \ Moz oo, T T CE= 1L =, T 1
The foregoing compounds are synthesized as follows:
OH
HOH,C o o 5pEs X
2 0] 2. (nBuO)2B ~
UCHO + )J\/U\ 3. nBuNH, \_5
4. HCl HOM,C L

LL-7: The synthetic method was modified from the strategy developed by Pedersen et

al. Acetylacetone (0.2 ml, 2 mmol) and boric anhydride (100 mg, 1.4 mmol) were
dissolved in 15 ml of ethyl acetate. The solution was stirred at 70°C for 0.5 hour. 5-

hydroxymethylfuran (506 mg, 4 mi‘nbl) and tributyl borate (1.08 ml, 4 mmol) were

added. The mixture was stirred for 30 min. Then butylamine (0.3 ml, 3 mmol)

dissolved in 4 ml of EtOAc was added dropwise during 15 min. The stirring

" continued for 5 hours at 85 °C. The mixture was then hydrolyzed by adding 8 ml of

IN HC! and stirring for 0.5 hour at 60 °C. The organic layer was separated. The

aqueous layer was extracted with ethyl acetate. The combined organic layers were

washed until neutral, dried with anhydrous sodium sulphate. The solven was removed
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OHO0 HCO\ / | OCCH3 HO)D OCH3 LL-17 LL-1:
Acetyl acetone (3.1 m, 30 mmol) and boric anhydri de

W@ 2006/0¢43721 Mol ) were dissolved in 20 mM of BCTYE2005/036522
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acetate. The solution was stirred at 70C for 1 hour.

20 To t sol ytion nillin. . ; I and :

7 in Bl M SRR 8 etd il it Snp iDL druiromatography
melﬁtilﬁgewi‘ﬂﬁﬁe)@ahbfﬂteﬁlkcf 68 n@0retipowdet wab oBlaivdtivil 1@9% pield TH NMR
m, 10 mmol di ssol ved i

, in 7 m of EtOAc was added
di(SPnVELe, GIPCIn) S166 A AL stha 74 (3r 8% A0 @Bt Auded Hak 693 (2H, d;
hou 0 ' ] h db
g HE RS L . 2B A A A o0

hour at 50 C. The organic | ayer was separated. 25 The
aqueous | ayer was extracted with ethyl acetate,. The

c j.ned or ic layers shed until
d?‘[ggé gﬁﬁydr ou sodgzm@ phEt@O~ Frie, -
- 29 6/ 044379 ﬁqn meﬁ, 6522 @
TheHerudé products were purified byH®T ash col um
chromat ography eluting wth hexane- Et OAc. Yeﬁr'&)/v
powder was obtained in 49%vyield. 1H NVR (300 MHz,

CRGL3ID: %H@Ql@@"% £) annﬁ0124an(i3ﬁ‘ibu%>1abo'iat@3(2(7‘|’ml§)1’0 mmol) were
6.33 (H, d, J= 15.9 Hz), .92 (H d, J=28.1 sz, 7.01

( Wissdlvedin B. 181 ethy] adstate. Teithelstirridg selutiopl acejene1 (083 7Ha),, S mmol)
57.5 - d, J=15.9 . LL-17: AtL80,C. LL-1 (468 :
s P TP R e o g g B g A fiEmdD in s m
dirss Qlay 88dddtirdPwitt. The SHENG. waARingeS BriHeOrswWaS0STL 7 milnd 1N HCI
for 1 hour. To the mxture, 10 nl of EtQAc splution
covasaiddiedg TBe midive (a6 afivene 0td@Ayiar (6% g, H NMR (300 MHz,

) i Byt vl r.at.e . 54 a d
R 2 Y L] SRBESa (054 iy gLy v s8cMefly 11 o
wats jaddedzy, ¢ 20neHNH& B ©8 HAf J-e8.494)[ T.6R @ Al 21 he s,

4 M of 0.4 NHCL was added at 50 C. The m xture was

vigorously stirred at 50 C for 0.5 hour. The conbi ned
organic |ayers were washed. until neutrgly,-pdriedom t h

a r ous dium sul Pk e. sl ven s lr e ANEER):B.n
vglg%(.g %ﬂd djpr%dé%@@»g%u ed” to off f=3r4'd%“ffh?(ybe”zaldehyde
ng jhde* in 878%Yyielduc - MBo 381.1 (M 1p-ipkliahd/R
(300 MHz, 15 CDC13): 5 3.94 (9H, s), G.-81 (H, 49 6.48
2H, d, J= 12.6 Hz), 6.87- 7.14 (6H, m), 7.60 (2H d,
. . § B203 ol_tl:HCO CHO 1. B203 H CO 2.
3

~

1-
=

OCHs,

L1-1: Acetylacetone (3.1 ml, 30 mmol) and boric anhydride (1.5 g, 21 mmol)
were dissolved in 20 ml of ethyl acetate. The solution was stirred at 70°C for 1 hour.
To the solution vanillin (1.52 g, 10 mmol) and tributyl borate (2.7 ml, 10 mmol) were
added. The mixture was stirred for 30 min. At 85 °C, butylamine (1 ml, 10 mmol)
dissolved in 7 ml of EtOAc was added dropwise during 15 min. The stirring
continued for 1 hour at 100 °C. The mixture was then hydrolyzed by adding 20 ml of
IN HCI at 50 °C and stirring for 0.5 hour at 50 °C. The organic layer was separated.
The aqueous layer was extracted with ethyl acetate. The combined organic layers

were washed until neutral, dried with anhydrous sodium sulphate. The solven was
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s +002 (nBuO,B 31 \ :::enzald/3. e LL-1 4. HC
OHO H3CO | HO/ OH LL-18 20 LL-18: the sanme

WEe@eodIre as t he pr eparation of LL-17. 50% yi PCTHUS2005/036522
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(started with LL-1 and 4-hydroxybenzal dehyde). Orange

povvder ESI - %331’16%_? é}l c(ts 1%%15161,'1_{16’35 '\%%S(hﬁ?% chﬂomatography
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(mo mHz' PG40 e ot 5(@%@&@)633}55 4, Fol5.9 Hz),

ot (el v B W, 6o 01t 7 ek Bdoob | $¥edizo1 8 12
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ethyl dded &€,sllk { mnml) ﬁh‘éd)oap anpgifidy (100 mg, 1.4
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Then 5 butylamne (1 m, 10 mmol dissolved in 7 0

ERGAmmIRls abdi ity bpymics®- durilng mmel) as addegsAfier wiing for 0.5

Lrrl nt T
atebt KRS Y55 G o sy el R it fours, 4l of
si4 NI HO1 ek aQddl &roflr *@tTHOmGturEheasovigamiusly stigngerat msc for 0.5
separated. The aquequs | ayer was extracted with et

aéletlratTéle cpﬁ@lnqsioqfswméaY&FSg*é{ﬁxecWP%%ﬂ@ﬂhé?lér%@W@dmg anhydrous
{)&1}*{1{"%]‘[?%6 T hg sbi§En Wab ReA0PRA0H AMEy SBA &H}lc},ﬁroducts Jrere purified

sol vent was renoved I'n vacu
plt@)dffext 67 ereel P ihi8eR5 yiel@EII-MB /2 38R 1 a1 P4B WMR (300 MHz,

(LL 27-B were bt ai ;18610'@{ E)S!ﬁﬁl\é(e@ﬂé ;65%]6(;—32)(%')87 7146%) 7 60

Hz). 7.03 (2H, d, J= 8.1 Ho)
(gﬂ{@J—héﬁzﬁ ,)J—81H§) 7.26" (2H,d, J21Hz)

765 (2H, d, J= 15.3 Hz).
113203

1. 5203 nBuO 3B
H3CO:©/CHO+ )?\)OJ\ 2. (nBuO)2B HSCOW 4-hydroxybenzaldehyde
3. nBuNHz
HO 4. HCI 3. Ellplendme
4. HC

CH ©
H3CO
HO OH

LL-18

LL-18: the same procedure as the preparation of LL-17. 50% yield (started
with LL-1 and 4-hydroXybenzaldehyde). Orange powder. ESI-MS m/z 337.1 (M—1)+;
'H NMR (300 MHz, CD;COCD3): 8 3.93 (34, s), 5.98 (H, s), 6.70 (2H, d, J= 15.9
Hz), 6.87-6.92 (3H, m), 7.19 (H, dd, J= 8.4 Hz, J= 1.8 Hz), 7.35 (H, d, J= 1.8 Hz),
7.56-7.64 (4H, m).

OHO

1. B203 A
HOD/CHO 0 2. (nBuO)-B W
: 3. nBuNH,
HaCO 4. Hel HaCO OCH3
LL-27-A L1-27-B



15 OCH3 OCH3 OH O OCH3 OH 0 OCH3 H300HO 0 O 1. 603
H3CO H3CO OCH3 + 2.(nBOaB \ + \ 3.nBuNHZ | ~ H3CO 4.

Woia06BB8CH3CO OCH3 LL-32-A LL-32-B LL-32-B: PCT/US2005/036522

Acetyl acetone ().1 m, 30 mml) and boric anhydri de
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hauhol) vede diskdligEmhRXMDen aﬂulyﬂ@cteyaie T}ile Qﬁuﬁbn Was saredd) at 70°C for
and tributyl borate (2.7 n, wer e added. The

m0>5t bwzf w@dsqxsfrf’r-mthoewbes@ahépwd@t(l . 1fmemol) and tributyl borate
b évm g€ eme) %ﬂt&%o‘!"%{se %gjr ngorﬂ(]) oty B 58, Then

urlng 1

S‘bu@ﬂdﬂi\l@e QD@IUI No! @bl Ehsgolhéwfn Al WECAc g addel ldl’f@p\mse during
vvas t hen 8f5ydrol yzed. adding 200 M of IN HCO

stlp mRingg 8901C. 1S shiging @ntlgged;; orThBowr Fal®oc d- é@érmme was then
2 u t
T e Y P -

V\@@bﬁdwamt%ﬂarﬁedﬂ The aqdémgdlayelt hmn byttiotdds vaddietiyl acetate. The
sul phate The soI vent was renoved in_vacu. The crude
peoabied argrmic Jarers et weshes wotll| neyraly diied wib apgydrous sodium

L BR50 16 SO 8058horlf YR(H90 e p BB 104

emzmsuandj 249 miSLD-FEB, wée DbtaiRid, ESI-MS 797 B6Y.l (M3 'H NMR

>0 Blies HDHOK 0o B OMI0fR5 35 6 0L BHPGECRES Yo g o6 T, 7.03

\2(3}%\’ éto%lg?t}@gxﬁm@ﬁ' gehxde; BOGR g 1 Ié%}“%@ ?zﬁ% 3D 1 1z), 7.65

3. "pi peridine H3
L2323, A=4.5.3Hak). LL- 35 LL-35: The sane procedure as the
preparation of LL-17. 55%yield (started with LL-32-A
and 3, 4-di net hoxybenzal dehyde). ESI-MS m z 427.2
( M+H) +qu449.3 5 (M:Na) +; 1HcNVR 44360 Mz, Op ‘ OCH;
3Hg9 03.91,E8H, 5 s¥0 s),, HeGP- o4 ;
6 ndir(H, —15.9Hz) 5463

ThopS g Hz) 6. 7148, d"9="8.2.H), 6.56 (H d i
8.4 Hz), 7.09 (H, d, J= 2.1 Hz), 7.15 (H, dd, J= 1.8
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L1-32-B: Acetylacetone (3.1 ml, 30 mmol) and boric anhydride (1.5 g, 21

mmol) were dissolved in 20 ml of ethyl acetate. The solution was stirred at 70°C for
0.5 hour. 2,3 ,4-trimethoxybenzaldehyde (1.96 g, 10 mmol) and tributyl borate (2.7 ml,
10 mmol) were added. The mixture was stirred for 30 min at 70 °C. Then butylamine
(1 ml, 10 mmol) dissolved in 7 ml of EtOAc was added dropwise during 15 min at 85
°C. The stirring continued for 1 hour at 100 °C. The mixture was then hydrolyzed by
adding 20 ml of IN HCI and stirring for 0.5 hour at 50 "C. The organic layer was
separated. The aqueous layer was extracted with ethyl acetate. The combined organic
layers were washed until neutral, dried with anhydrous sodium sulphate. The solvent
was removed in vacu. The crude products were purified. 1.25 g LL-32-A and 150 mg
LL-32-B were obtained. 'H NMR (300 MHz, CDCls): & 3.89 (6H, s), 3.90 (6H, s),
3.94 (6H, s), 5.83 (H, s), 6.64 (2H, d, /= 15.9 Hz), 6.71 (2H, d, /<=9 HZ), 7.31 (2H, 4,
J=8.7 Hz), 7.85 (2H,d, J=16.2 Hz).
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7.85 (H, d, J=16.2 Hz). OCH3 OCH3 OH 0 1. B203 CHO O

i met hoxybenzal dehyde + 2. PCBUSI0DE036522
(nBUO) 3B 3. nBuNH2 H3CO 4. HCI H3CO 3. piperidine

OCH3 LL33A415§@I OCH3(]—IO\\/\OCH3 HSCO

OGS, 3 L 362.Bl-dB6hoxyBlrealmie pr oced 4

pfépa OR-ORLb- 17U, vi ol d_(star Pt W OCH,
any 4

B34~di et hoxybenzaddehyde) . ESI - %& : _
(MHH) +, 4493 (MrNaye: 1H NMVR (300 CDC13) :LL85 OCHs

389(3H s), 3.90 (3H, s), 393(3H s), 3.94 15 ()H,
s), _%SHS) 584&-11Hr 6.50 (H, d, J=15.6
Hz), 61511 Bt Thy sarge Proceeire dis ﬂge:prep@razonlpf LI6-1885%%,yield (started

(it "0s it higpithy ﬁﬁq%sém/?%ba% Ay, 493
HzM+N H%%H)(NMRd@odmé @Dtilé% 5 989 I3 QF@ [ 53932(53}1\/|s) 3.94
Té6IzL Yo §8i (bl sh6-Hc@l.chd=(16.8Bzi6; 635(H1;nd)IJj= 135191 HZ.)Aé 71, d,J=

0 S55 4 BEPUET &) e Hliab il TR anRda UL gani- B e - 87

2599\ .91 @aUE 0. BHENT.ANIDY, £e15.bHA) MERhyi admen] 41HZ$ 2
WO 2006/ 044379 PCT/ US2005/ 036522 brom de. The m xture

was allowed to stir vigorously at roomtenperature for

20 hoyp, diluted with brine and.extracted w gjo,et hyl
acet at ¢ 3[-},:‘@ e hyI acat@t e sol ut ?)Sﬁ E FoNn et dimetimeybenzaldenyde
75% y| el & p.;EE&lme'\/B

and t @ under ro m, .-34(nBuO)B
b e ello 2ot'

rriz 35%cR, (MFH) +;  1H NWVR (30?3 BCH, LL-33-A 4 HC

OCHj OH ©

O SN NN = O OCH4
HsCO OCH, ‘

OCHj4 LL-36

LL-36: The same procedure as the preparation of LL-17. 48% yield (started
with LL-33-A and 3,4-dimethoxybenzaldehyde). ESI-MS m/z 427.2 (M+H)", 449.3
(M-+Na)*; "H NMR (300 MHz, CDCls): & 3.89(3H, s), 3.90 (3H, s), 3.93 (3H, s), 3.94
(3H, s), 3.95 (3H, s), 5.84 (H, s), 6.50 (H, d, J= 15.6 Hz), 6.51(H, s), 6.57 (H, d, J=
16.2 Hz), 6.88 (H, d, J/= 8.1 Hz), 7.06 (H, s), 7.08 (H, d, J= 2.1 Hz), 7.14 (H, dd, J=
2.1 Hz, J= 8.1 Hz), 7.60 (H, d, /= 15.9 Hz), 7.96 (H, d, J= 15.9 Hz).

O

H3CO:©/CHO . )?\ 005 M Naoy  HaCO O NN O OCHs
'H3CO H3CO

LL-41 OCHs

LL-41: To a solution of acetone (0.36 ml, 5 mmol) and 3,4-
dimethoxybenzaldehyde (1.66 g, 10 ml) in 50 ml of a 0.25 M solution of aqueous

NaOH was added 1.5 ml of a 25% w/w aqueous solution of cetyltrimethylammonium
-32-



5 CD3COCD3): 3 3.94 (6H, s), 3.96 (6H, s), 6.90 (2H,
d, J =8.4 H), 6.95 (2H, d, J= 15.9 Hz), 7.15 (2H,
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7.69 (2H d, J159HZ OH O 1. 8203 OOZ (nBuO) 3B,

;ﬁ%ﬁg@rﬁﬁ E%’ d@netﬁh OX iﬁ)lgﬁtl%eraper%ae for 20

CQOks, ilrtéd \xm*ine 54d SR with e&y%’te Tﬁgthy%te solution
COCEt LL-46 10 LL-46: The sane procedure as the

p e apagangated fand| thery unggweyt eolwmy S}bméé‘@graph}{ H.34_ g boight yellow

and W%i4WQ§I—| thOéygg%Zﬁlﬁ@ %égg%ﬁséﬁ@z@l*é ' NMR (300 Mz,

;%DSﬁOCD% 82: 9&@7& (s3H. 96'16H2535590%2H HHJ9= s=4hz§ 69'5)(21{ d, J=
( B9 Hz), J. 15 (‘ZHZ de’T 1. %HZ%l 139 2H.5ldd= 1% Hy, 7= F8z4 H?é;17 69 (2H,d,
Sﬁg%)ﬂz)684719(7H M, 7.62-7.76 (2H, m: 0 O OH

o’y OCH3 LDA, THE H3CO OCHZ 1 1-11 H I I \ I \ +

-11 H3CO OCH3 H3CO OCH3 LL-55 LL-55: To a stirred

solution of LDA (0.29 m, 2M hex/ THF, 0.58 mmol )Bjjn 3

20 M of THE ap -48 C was added a soI ut Pioro of 5 (Euo)E,

3, MCQ fdXycilnn mofe$:100 g0 SN

in 'I?:I;ﬁl@irr(etBoxybenzaldehyde

m). r 15" mp, “35A5dmret hoxydipnamal dehyde 3\ perah
0. 4% mol ) in (3 HEl ) was fdded. The Xt Ursedonas
stirred for 20 meoce -78 C. And thep. t he“M%t ure was
quenched W t(gh saturated NHACL: The sol ution was

d t mbhpent tenperature and-extracted

LL-46: The same procedure as the preparation of LL-17. 38% yield (started
with LL-40 and 3,4-dimethoxybenzaldehyde). ESI-MS m/z 483.4 (M+H)"; '"H NMR
(300 MHz, CDCl3): 6 1.25 (3H, t, J= 7.2 Hz), 2.32-2.37 2H, m), 2.55 (2H, t, J = 7.8
Hz), 2.95 (0.5H, t, J= 7.8 Hz), 3.91-3.97 (94, m), 4.14 (2H, q, J = 7.2 Hz), 6.70 (H,
dd, J= 4.2 Hz, J=15.6 Hz), 6.84-7.19 (7H, m), 7.62-7.76 (2H, m);

HsCO \ OGHs HsCO. OCHa
LL-55

LL-55: To a stirred solution of LDA (0.29 ml, 2M hex/THF, 0.58 mmol) in 3
ml of THF at ~78 °C was added a solution of 3,4-dimethoxycinnamone (100 mg, 0.48
mmol) in THF (3 ml). After 15 min, 3,4-dimethoxycinnamaldehyde (85 mg, 0.44
mmol) in THF (3 ml) was added. The mixture was stirred for 20 min at —78 °C. And
then the mixture was quenched with saturated NH4Cl: The solution was allowed to
warm to ambient temperature and extracted with ethyl acetate. 22 mg LI-55 was
obtained by column chromatography. 13% yield. "H NMR (300 MHz, CD;COCD3): §

2.93 (2H, d), 3.80 (6H, s), 3.85 (6H, 5), 4.13 (H, d), 6.25 (H, dd, J= 6Hz, J=15.9 Hz),
-33-



25 obt ai ned by col um chromat ography. 13%yield. 1H
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15.9 Hz) -33 WD 2006/ 044379 PCT/ US2005/ 036522 6.58

(P 5B o BTS20 ek L 1 30 o

7ﬁ009|ﬂz d— 81?}1&)4706201-1 dZJeéB 4Hz)dzo4J(HQi S—HZ))Hz)772§ (H, dd, J=

I—IzO)9H?==é"18(7lfI1IZ)d7§4@6d27=I—Q§9H@bﬂ)@ﬁl-@é@ 1\62Hz)\ OCH3
H3CO\ \ / \ OCH3 HO OH THPO OTHP O O OO _I_ 5
JC-15 LL-61 LL-61: 4-thoxycarbonyl ethyl curcumn
(153.1 ny, O 3°m*ro|) and d| hydropyran (0. 73 rrL 7032
b FI~ e e i s s Ot L ag o !
'g PPT (8 3 O 033—eh). Th
stif#®ed at room)tenperat@fe 10 for BBORO s.
sol uti on was tb€hoWashed by water. The sol vent
renoved in vacu. The crude products was purified
Conbi Fl ash(r) ¥HPomat ography eluting wth
hexane-Et OAc to give LL-61 (134 ng), 59%yi eI d, yellow

wder , 60z 5¢ H
(300 MEtpctiftogpobgbell BedmfP g3 0The 08 MM and
2 cﬁ@/d(rcﬁpy'jé‘rH(O 73 mI3 7652 1(r11-‘dd,1) w¢:e dissallvedﬁh-b 1|, of4ir§t3hc(hﬂ!dnlpmethane

Btaymli%ﬁgg%_' (§ ﬁ.)mg, 7@@ E'he goly&'éoréwlaﬁ furr%;{ g rgoy temperature

"Q&Ql%s Nethe %on"@%ms GP %@cﬂvent was removed in
Sel ecFl uoro H3CO H3C F OCH3 LL-62 LL-62: A DW

solact.iTde qradenprpduedts was purified by CombiFlash® chromatography eluting with

TSR oe T Shrbbna s b Tee Bes Y powke: A& 61 °C;

t qmngl it 68 §MSHE‘”${ MRS (308 0deHCO;)M8 0Bs @1% 1)61 57-2.17
nol ) DIVF under ni t rogen at

: in
scﬂZhLl ml}b 2086 (S5 THLriadB. (@i)d);‘ 3Pl 3@Hn$)n4dnd2ﬁhah 5347 (2H, 1), 6.72

SOPRLbrrdar T baB AT 605 i) S DR nL) was.

added. After stirring for 2 h, the solutlon was
extracted wth Et OAc and washed with 5% o o

HaCO O N / O OCHs NaH. DMF HsCOOCHg
S e
HaCO Chs OCHg H3CO 8 OCHs

SelecFluoro

LL-62

LL-62: A DMF solution (2 mL) of 1,7-bis-(3,4-dimethoxyphenyl)-4-methyl-
1,6-heptadiene-3,5-dione (50.3mg, 0.12 mmol) was added to an oil-free suspension of
NaH (10 mg of 60%, 6 mg, 0.4 mmol) in DMF (2 mL) under nitrogen at 0 °C. The
solution was stirred at 0 °C for 30 min and then at room temperature for 2 h. To the
sodium salt solution SelectﬂﬁoroTM (86.7 mg, 0.25 mmol) in DMF (2 mL) was added.
After stirring for 2 h, the solution was extracted with EtOAc and washed with 5%
H,SO,4 (10 mL) and subsequently saturated NaHCO; solution (10 mL). Then the
solvent was evaporated in vacuo. The crude products were purified by flash column
chromatography eluting with hexane-EtOAc to afford LL-62 (25 mg) in 49% yield.
yellow powder. "H NMR (300 MHz, CDCls): § 1.97 (3H, s), 3.90 (6H, s), 3.95 (6H,



H2S04 (10 nmL) and subsequently saturated NaHCO3
solution (10 nL). Then the 25 sol vent was evapor at ed

WO 2006m¢4309 The crude products were purified byP€T/aS1905/036522

10

15

20

col um chromat ography eluting with hexane-Et QAc to

a&,{?%’@o@ﬁﬁi Jf_%%é%) 6. grg (ﬁm '(lg-,liﬂizs ),x?%g i fé}ﬁﬁ&?y At 1.8 1),

369355 ©BHdd, Jéﬂsm}gﬂﬁ 473’7922@@/ %29@512936522 s),
6.83 (2H, d, J=7.8 Hz), 2H, "dd, J=3 J=15.6

Hz)690(2HdJ—18Hz) 695(2Hdd J=1.8 He,
J=7.8 Hz), 7.4 d2H d, J=15.6 Hz); OH O OH 0 diB@0
\ [

HO_beh, / o PRS0 L O OCH;,
0 OA—QAO!-;‘ Hsziﬂ ‘
O oH EFTN THReo OTHP O OTHP

O---, 00 -gllizh6 LL-65 5 LL-64B: Recryl st alliL#z¢8
curcumin (1.08 g, 2.94 nmol) and di hydropyran (R nad.,
20 mmol ) were dissolved in 30 nL of dry

di chl or onet hane containing PPTS (74 ng, 0.29

The solution was stirred at roomtenperature for 24 0\
hours. The solution was then washed by water. The

sol vent was b@n@ved |n vacuo. The crude 10 prqﬁ_pgs

WascoRU gh{r) chrongiggraph OCH,
W th ive LLPBIRB (1
i elod, oH M5 %' 53fe6 OTHP

(300 I\/Hz CDC1, '/6\1 57-2.17 (12H, m, 3 62 (4
3.91 (6H, s), 5.47 (2H, t), 5.83 (1H s), 6.50°%( 2%
d, J=15.9 Hz)iL66.09-7.16 (6H m, 7.60 (2H, d, Jdal5.9
Hz); Anal. Calcd (theoretical), for C31H3608. 1/ 4H20:

C, 68.81; 6. 80. Found: C, 68.86; H,
LL- 64B Recrylstalized curcumin (1.08 g, 2.94 mmol) and dihydropyran (2

mlL, 20 mmol) were dissolved in 30 mL of dry dichloromethane containing PPTS (74
mg, 0.29 mmol). The solution was stirred at room temperature for 24 hours. The
solution was then Wéshed by water. The solvent was ren;éved in vacuo. The crude
products was purified by CombiFlash® chromatography eluting with hexane-EtOAc
to give LL-64B (1.12 g), 66.8% yield, yellow powder; ESI MS m/z 535.0 (M-1)"; 'H
NMR (300 MHz, CDCl;): 6 1.57-2.17 (12H, m), 3.62 (4H, t), 3.91 (6H, s), 5.47 (2H,
t), 5.83 (1H, s), 6.50 (2H, d, /=15.9 Hz), 7.09-7.16 (6H, m), 7.60 (2H, d, /~15.9 Hz),
Anal. Calcd (theoretical) for C5;H3¢0g°1/4H,0: C, 68.81; H, 6.80. Found: C, 68.86; H,
6.83.

LL-65: A THF solution (3 mL) of LL-64B (55mg, 0.10 mmol) was added to
an oil-free suspension of NaH (7 mg of 60%, 4.2 mg, 0.17 mmol) in THF (2 mL)
under nitrogen at 0 °C. The solution was stirred at 0 °C for 30 min and then at room
temperature for 2 h. To the sodium salt solution ethyl propiolate (0.02 mL, mmol) was
added. After stirring for 2 h, the solution was extracted with EtOAc and washed with
5% H;SO4 (10 mL) and subsequently saturated NaHCOj3 solution (10 mL). Then the
solvent was evaporated in vacuo. The crude products were purified by CombiFlash®
chromatography eluting with hexane-FtOAc to afford LL-65 (39.4 mg) 62% yield,
orange powder; mp 72- 73 °C; ESI MS m/z 634.7 M"; '"H NMR (300 MHz, CDCls): &
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under nitrogen at 0 C. The solution was stirred at 0 C
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ConbiLiE-66:11{lie) EtGIR(DBBHDPSREA & UL 163 1W|8tﬁ}g 0. 023 mmol) and PPTS
hexane Et QAc to_afford LL-65 (39.4 629
or@nge. PR armolypvas stirgl et rgsn tmpmﬂze 681 37hl\/I+TheI pdlution was

ARG Gapb TS 4 gl PHERY B Cofbieny civomatogrphy

3. 6612:11{g4\bv|1thth)3xar& B@A@fﬁ; %;)ﬂeldﬁl Oaﬁl ?d d%bm? 14)% (18615 <) ESI MS
5.’8/6 %H d J= 78 C( J= 15
778495 2481 by HMMR wmlésa RCLYy# 1.34%(3H, mz)s 957(688 5), 4.29 (2H,

o e Q‘EES]L H%nﬁk? s b ggftéyzg 1?)952(%1 d, J=15.6 Hz),

6 72(35 (251, 6@:1 Hie 7E7QRH( ad,5=812) H8,o=2.1 61x) 07 . 7£K-2I§5d J=15.3 Hz),
0?@3}35%9 gg ) and PPTS (5 ng, 0.02 mml) was

nperature for 3 h. The sol utlon was
evaporat ed in vacuo. LL-66 (10 ng) was obtai ned by
Corrbl Fl ash(ra chromat ography eluting with

er,?g%ne Et QAG. B3% i elg oran%e powder, np 106-

6 1)+ H NVR ( 36¢P OCHj
3H, ) , 5)(029 (2H
596(2H d, J= 156Hz) 69'5 H OCHs
(1H, d, J= 15.6 Hz), 705(2H d\ J—21Hz)

(2H dd, J=8.2 Hz, J= 2.1 Hz), 7.75 (2H, d, J= 15130
7.90 (1H, d. J—159Hz ‘OHO OH O H3®0 / \ OCH3

H%%)gb \Rh\a sj %}%ic g%ggdfée ﬁ_thg é)repﬁﬁae‘tlog%-é) é_i% yield
S)(Sttuhmi withprr, %&d@t%dﬂﬁetﬁ@@pb&r@@ﬂ atpepfadithe 3L 66fond2Red powder.
1I(?I ISJMR (300 MHz, CDCls): 6 1.34 (3H, 1), 3.95 (12H, s), 4.29 (2H, quart), 5.98 (2H,
d, J=15.6 Hz), 6.95 (2H, d, J= 8.4 Hz), 7.00 (1H, d, /= 15.6 Hz), 7.08 (2H, d, /= 1.8
Hz), 7.22 (28, dd, /=8.4 Hz, J= 18Hz) 7.77 (2H d, /=153 Hz), 791 (1H, d, /=
15.6Hz).

HOJ-7: 3% yield (started with 5 mrnol of 2,4—diﬂuorobenzaldehyde),'yellow
powder, mp 155.5-156 °C (n-hexane—EtOAc). 'H NMR (CDCls) #5.86 (1H, s), 6.68
(2H, d, /=16.0 Hz), 6.84-6.96 (4H, m), 7.56 (2H, m), 7.71 (2H, d, J=16.0 Hz). ESI-
MS m/z 347 [M—1]". Anal. calcd for C19H12F402 C, 65.52; H, 3.47. Found: C, 65.66;
H, 3.57.

HOJ-9: 10% yield (started with 5 mmol of 2-fluoro-4-methoxybenzaldehyde),
yellow powder, mp 163~165 °C (n-hexane-EtOAc). "H NMR (CDClL) #3.84 (6H, s),
5.82 (1H, s), 6.62 (2H, d, J=16.0 Hz), 6.70 (4H, m), 7.48 (2H, t, J=8.7 Hz), 7.71 (2H,
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347 +. Anal. calcd for C19H12F4QZ C, 65.
3 74074 (Zfb&adf—lézo 6g). g8 -M§, m3 3571 Mkl 9An&b%1>¢defpn C21H18F204 C,

56;7?730?1(;4?%&%0”68%%?21 Iéte[nyde) yel | ow powder, np

163- 16Biblo ﬂ:ahﬁé‘t&fi@* EheRempotddsNRvh @B6IsSire 53reBhed &follows and
s), 5.82 (1H .s), 6.62 2HdJ16OHz)670(4H
n)founﬂ ﬁ)gh:{\@ppnttcanqp;@mﬁ irandyogen regqqtor acdyitygys shown mn Table 2
2%%&@844379 PCT/ US2005/ 036522 ‘d, J=16.0 Hz). ESI-Ms5

1 [M1]+. Anal. caled for C21H18F204: C, 67.74;

H, 4. &ll camiet ahd ®ansi8itidd—Huddn pibtattOcan@8p YiNEla® and PC-3
(started with 5 nmol of

2-<tllupers BainaiprskippRRYE Insediyr énd Dulagqce s midguesesseggial medium

60 S P, SR 0 H i

( 2HeptBhycih 585 ( aﬂdo@ﬁ% Gtal 4ddlf Nderund. 74 Apdidgesl, t
321600 |¥|§1 E( %%{5 Mz 371 [M 1]+ Anal. calcd for S TR

Czname@nwmn @say,e'«zn mdrqﬂen-delasndemtomp@rtelcgem trgpscrigtion test, was

.95, Bi,olo |cal activit
PRkl 3 Wi DR R Bl Gpon. T
afhgs Nids RAROPOGEMEas EMNOIP @lls] Whicl e&@re@i’l @WlinichAllyl addéEnt mutant
bel ow. Cell culture and transfection-Human
prz‘b&t fnse paisatial memngs werpandicated HysLMerR Adnitiansachgaiion assay,

| o SPrECLLAR PUL P EA8o UL AV TL 85 E0NG U B Ui type

WAR fedsactitation és%Ey Uivad Spetformed Sty Y@-8miostn c€lBS which lack an
g/m), and 10% fetal calf serum Androgen receptor 15
tﬁéﬁ@%‘@@ﬂ%ﬁ@m@ﬁn@s%%y, an androgen dependent reporter

gene t Tdﬂsp?&hl?&élf Begcﬁﬁ%d c&%ﬂo etpaélgﬁc{lpﬁ wekd fTRb¥ed (Ohtsu

screening “tor potential anti an rogen ntification.
Thziz‘ al, JasdiyinabShém 1St 5SQEF-5@2n@A002)) Obftdﬁiaeﬁ at.eBiergedic ehMedicinal

potherial | Gonphas AR TR GrieBtet® biprd el e or 48-wel tissue

t rRRSACHNA tRBHARRAXPC-3 cells) or forty-eight (LNCaP cells) hours prior to
transfection. Subsequently, LNCaP cells were transfected with a reporter gene,
MMTV-luciferase, which contains MMTV-LTR promoter and androgen receptor
binding element, and PRL-SV40, which served as an internal control for transfection
efficiency. PC-3 cells were transfected with a wild type AR expression plasmid,
pSGSAR, in addition to the above-mentioned MMTV-luciferase reporter gene and
PRL-SV40 internal control. SuperFect (Qiagen, Chatsworth, CA) was employed as
the transfection reagent following manufacturer’s recommendations. At the end of a

five-hour transfection, the medium was changed to DMEM or RPMI supplemented
-37-
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andhoQanafiePdsled ASEUET anh RN ¥él%i;i_ﬁ#ru£%g%§ c?‘%x?eirﬁBm of B&olorless

cells were tredted wth 1 nM of / or

c ontptmatedts radudet detradebigriat the notcbemtrizh telpnird geamase) otdeersed. The
twenty-four hours. The cell.s were harvested for .. )

| Serrtrate set oty es P benGLBureL IarFer Hedl addiggsanic &
SY#REMAIPCRIRSRy 1Vesdizs 000 J203)). ThEHET tiRAvERtAaME L 96-well
expressed as relative |luciferase activity normalized

t dissuseculturg platesland tbérf éncabaed dort § obnseDHive drysbatthe presence of 1
i nduc rked expression,of r rter . gene. Test

c&%oﬁ @Fg}ﬁg&re%@? OPEQFRTsc Mt Ws ?O@g s&%&a?ﬁf@ped Serumi-
apehemeiy RAMIC etk theepardfahcdansn, axd eSS %@ér?MTT (5 mg/ml in
identified as potential antiandrogens. LNCaP cell.

g PO Bordbeegyrowrst 38rEi dhe tesaliay erecipiirwes tlissolyeshing lysis buffer
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tissue culture plates and then incubated for 5

consecutive days in the presence of 1 nMof DHT
w@pabous3rest conpounds in 10% charcoal dextranPCL/USPPEW6522

serum containing RPM. At the end of incubation, the

IIbOVVt:‘1d grvenMT_{opl ljﬁ TTT ZOWGG
h§8P’§ ate37c. The re¥ preci pitate was di ssjol ved
DLa&2ARysi s buffer and tthen quantitated @t a '
velength of 595 nin using a mcroplate reader | To
=h§dﬁb t he accyracy of tdata derjved frdmthe MIT
yaysts—eetH—¢otnt—was—perforned—ustn toptteat e
&ﬁﬁy Test conpounds 't hat di spl ayed 391 adver se
on the amdrogen- J1 nduced prostatertunor cell
Jromﬁh were idemtified as potentjal antiandrogens. 25
THIJE 2. The anti-AR acti vity of| curcunmit anal ogues.

@mea LL70 L2004 - 17
pHQrY8 + 0 LL-27B + 0 -3 8 WO 2006/ 044379

E]L/_' S2005/ 036522 Compaund W ARFPC3 CNCaP— CL-32B + 0

+

+ 0 LL-36 +0 HQ-7 + + [ HAJ-9 + 0O HAJ-110 + +
| LYy4b + + LL-46 + + LB-55 0 + | LL-61A+H + LL-62 0 +
| | -65/11-80 4+ 44 LL-66-0 + Thel for Dgﬁl nn s
LLtXxrative of |the predent inveption, ahd is not to
D st T ued—as T T
LL-62 0 +
LIL-65/LL-80 ++ ++
LL-66 0 +

The foregoing is illustrative of the present invention, and is not to be construed as
limiting thereof. The invention is defined by the following claims, with equivalents of

the claims to be included therein.
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limting thereof. The invention is defined by the
followng clains, with equivalents of the clains to

wheonsed3otded therein. 5 -39 WD 2006/ 044379 PCT/US2005/036522

10

15

20

25

PCT/ US2005/ 036522 What is clainmed is: 1. A conpound
rdl(‘ggl formulal or la.: R OCHR R \ (I)
Rf o) ¥\ /\VR (la |') RRROI 5Rs X R5
R6 X2 R4 wherein: R _and R eI ch i ndependentl|y
sel ect e fqogmoeméa%@wgt%fﬂ@il@u%g aof H, al koxy, and
hal o; 10 Ra and Rb are each i ndependent |y sel ect ed
fromthe group donsisting®f HY alkyl dhd halo; R
and R2 areReach |ndeendetly sel ected flfom t,—\lge group
consi sting ORNE die aPKoxyZ nit affi no, @nd
di al kyl am no; d Réare eac ¢ |1y sel ected
fromthe g Sksting of H 15ghy0rQXs
al koxy, and® - OR7¢( O R8, wherein R7 is | ger al
and R8 is alkoxy; or R gnd R3 together_are
al kyl enedi oxy, R2 andR4t oget her are

O K {: »
H, al koxy or nitro; subject to the proviso t hat

urcumin is excluded therefrom or a pharmaceutically
a&vélgbetl%bl e salt thereof. 25

R’ and R" are each independently selected from the group consisting of H,
alkoxy, and halo; .

(Ra and Ry, are each independently selected from the group consisting of H,
alkyl and halo;

R; and R, are each independently selected from the group consisting of H,
hydroxy, alkoxy, nitro, amino, and dialkylamino;

R; and R, are each independently selected from the group consisting of H,
hydroxy, halo, alkoxy, and -OR;C(O)Rs, wherein Ry is lower alkylene and Ry is
alkoxy; '

or R; and Rj3 together are alkylenedioxy;

or R, and Ry together are alkylenedioxy;

Rs and R are each independently selected from the group consisting of H,
halogen, nitro and alkoxy;

X;is N, or X; is C bonded to a H, alkoxy or nitro; and

X5 is N, or X, is C bonded to a H, alkoxy or nitro;

subject to the proviso that curcumin is excluded therefrom;

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein R; and R, are each
independently selected from the group consisting of alkoxy, nitro, amino, and
dimethylamino.

-40-



waeonwsiost3rtng of al koxy, nitro, am no, and PCT/US2005/036522

10

15

20

2. The conpound according to claim1l, wherein Rl and
R2 are each independently selected fromthe group

di net hyl am no. -40 WD 2006/ 044379 PCT/ US2005/ 036522
3. The conmpound according to claim 1, wherein Rl and
R3 together are nethyl enedi oxy or ethyl enedi oxy. 5 4.

The co nd according to clai.m.1: whergin and. R4

{ oget har 17 SomGRA e BaEIR TR Te PN Bkl Fgetithae
conmpound accordin? to.claiml. wherein R5 and R6 are

e &by lensdiqry A sH eiﬂeé’é‘lxéict ed fromthe group consisting
of H F, and nitro. 10 6. A conpound according to
formula Il: . OCHRL1 R12 (Il1) | R16 X4 R14 R13 X3
R15 R17 15 wherein: R 1-and R12 are each independently
sel ect ddThe oompdumdgicoordingcio redaimt li; mdrerdin Kb kod R4 togetitep are
am no, and di al kyl am no; R13 and R14 are each

i BRatRAINybrealy@sdeaibxiyr om t he group consisting of
hydr oxy, al koxy, -OR18C(O R19 wherein R18 is | ower

al kyl ene or 20 al kenyl ene and R19 is al koxy, and

t et rahydropyranyl; or Rl1l and R13 together are

| Kyl i : 14t
el LGB o ORI R st

sel ecte romt.nh royp consistin ,__hal.ogen, and
el et SbOR e QRS s BEr Ry ane
or al kenylene and R21 is Hor alkyl; X3 is N, or X3

is C bonded to a H, alkoxy or nitro; and -41 WO

2006/ 044379 PCT/ US2005/ 036522
6. A compound according to formula II:

wherein:

Ry and R, are each independently selected from the group
consisting of alkoxy, nitro, amino, and dialkylamino;

R;3 and Ry4 are each independently selected from the group
consisting of hydroxy, alkoxy, —OR3C(O)R 19 wherein Ry is lower alkylene or
alkenylene and Ry is alkoxy, and tetrahydropyranyl;

or Ry; and Ry3 together are alkylenedioxy;

or Ry, and Ry4 together are alkylenedioxy;

Rys5 and Ry¢ are each independently selected from the group

consisting of H, halogen, and nitro;

R17 is —R0C(0)ORy;, wherein Ryg is alkylene or alkenylene and

Ry 1s H or alkyl;

X318 N, or X31is C bonded to a H, alkoxy or nitro; and
A]-



X4 is N, or X4 is C bonded to a H, alkoxy or nitro; or
a pharmaceutically acceptable salt thereof. 7. The

W@ oopowsd according to claim6, wherein RL11 anPiCRUS2085/€36522

each 5 independently selected fromthe group
consi sting of Y, [

di net hyl am no. ﬁgi‘scﬁf,hog }%&E t‘(.jouong accolﬁg?l%m}( orn 2 m 6,
wherein R11 oﬁﬁ@hﬁﬁ&cbxﬂgﬁﬂh@éce@t&le smﬁtthm’e&ﬁedl oXxy or

et hyl enedi oxy. 10 9. The conpound according to claim
6, wherein R12 and R14 together are nethylenedi oxy or
et hyl enedl oxy. 10. The conpound according to claim®6,
V\,her ei A- PAscamppuRiGcegrdingde klaim$, wherspeRdeand Ry, are each

5 S RRREERLG SO R e iR b g bl Coie Rt %
Ragnéthy 1318@@) wherein: 20 R41 and R42 are each

|ndependently hydroxy or al koxy; and R43 and R44 are
each i ndependently hydroxy or al koxy; or a

phar mac | cal | t abl th of

Compoung pi° R eiRERARs o g o BRI R Rystogger e
2 604310y B EyR20@94$36522 or a pharnmaceutically
acceptable salt thereof. 13. A pharnmaceuti cal

10 fornul ation conprising a conpound according to claim

5> 1, 6, 1’%%%0{1#?011&1& a@co%]ﬁg %81%#'}1 Pc@h&'& %H(tl %b%t%éether are

carrier: ar nacetti ca br rrul Bn ac
tmadiy%n&ditﬁzydmhﬁly&lnﬂdmay.d carrier is an aqueous
carrier.

10. The compound according to claim 6, wherein R;s and R ¢ are each

15  independently selected from the group consisting of H, F, and nitro.

11. A compound of Formula I'V:

v

wherein:
20 R4; and Ry, are each independently hydroxy or alkoxy; and
Rys and Ry are each independently hydroxy or alkoxy;

or a pharmaceutically acceptable salt thereof.

12. A compound of the Formula:
25
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10 15. A nethod of treating a cancer, conprising
adm nistering to a subject in need thereof a

wo e@wabssm ef fective anmount of a conmpound accorPdi/m§2MWH036522

10

15

20

25

claim1, 6, 11, 12, or curcuumn or a

pharmaceutically acceptable salt thereof. 16. The

nmet hod according to claim15, wherein said cancer is

sel ect edr 4 plommaddnticdiéy greepipblegnls ilsdrégfg of skin cancer,

small cell lung cancer, testicular cancer, |ynphons,

| eukem a, esophageal cancer, stomach cancer, colon

cancer, 1br , - vari.an. .
Cancer . odnPRapRRRies: fond NG B R oo BRI Bing to claim
any 6, pt osfl 2trea pharameeuti2@lly Zcceflablenmtded according to

claim 16, wherein said cancer is prostate cancer. 18.

The met hod according to claim 16, wherein said cancer

is coloc : , in .claim . .
16, whor 51 e AR ACRNER LBUR' P, ebercin aig
ardarmagrds egequenils badriemval syndrone. 20. A net hod of

i nduci ng androgen receptor antagonist activity, said

nmet hod conprising contacting a cell with an androgen
recept 015, an{na@eni bEr | - yesl; oot 1
according to cl aioﬂrij@ﬁé% %dfxgrig&gyﬁ %ﬁ %%%ﬂ%ﬁwgdmbjea 1
phgedrdhesentiadzdaiyes effacttepnabing o akompherdentordis to Ehem 1, 6, 11,

h ccording.to claj.m,20, rei aid_cell is a
ggfr?c §?°‘%8‘1“P?n Orfa?@%“f&é%%@@ﬁ%g@&#%ﬁm@ 036522
22. The nmethod according to claim21, wherein said
contacting step is carried out in vivo. 23. The
met hod Hec etgod eccerdingriopdainnh®rdianeis adid cancer dctelavted from
st ' ! out in vitro..24. A nethod of
P ety SR B or B ant < i s ebeBh T ey penger
s Upinehéma déiiltents edopalbal *Bn A SEEN daBLA! &flon cancer, breast cancer
affliction, said method conprising adm nistering an
arfBfogeisial easpr ey arR cagenti eantraf fesreussystammanterofiver cancer and
ngm ording to claiml1, 6, 10 11, 12 or
c rcu%ngga%r%ga phar maceutical ly acceptabl e salt
thereof. 25. The nethod according to claim 24, wherein
sai d su? fgt is afflicted with baldness. 15 26. The
met hod ldc¢B8F BieHydescerme e sleimifebeminswidicanaty is prostage cancer.
afflicted wwth hirsutism 27. The nethod according to
claim 24, wherein said subject is afflicted with a
behavi d8alThdinsshatbaccording to claim 16, wherein said cancer is colon cancer.

2

19. The method according to claim 16, wherein said subject is afflicted with

antiandrogen withdrawal syndrome.
20. A method of inducing androgen receptor antagonist activity, said method
comprising contacting a cell with an androgen receptor antagonist effective amount of

a compound according to claim 1, 6, 11, 12 or curcumin or a pharmaceutically

acceptable salt thereof.
21. The method according to claim 20, wherein said cell is a cancer cell.
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20 28. The nmethod according to claim 24, wherein said
subject is afflicted with acne. 29. The net hod

wa@aewendi3ny to claim?24, wherein said subject |BCHURBN®036522
subject 25 and said androgen receptor antagoni st

iaZZeCt 'y ﬁremnlfe%odo gccgr%ilgg %oncliléi?ﬂ ils; whetet gaﬁ}& %gr?tgcet%gss'tep is carried

out in vivo.

23. The method according to claim 21, wherein said contacting step is carried

5  outinvitro.

24. A method of inducing androgen receptor antagonist activity in a subject
afflicted with an androgen-related affliction, said method comprising administering an
androgen receptor antagonist effective amount of a compound according to claim 1, 6,

10 11,12 or curcumin or a pharmaceuticall}-f‘écceptable salt thereof.

25. The method according to claim 24, wherein said subject is afflicted with

baldness.

15 26. The method according to claim 24, wherein said subject is afflicted with

hirsutism.

27. The method according to claim 24, wherein said subject is afflicted with a
behavioral disorder.
20
28. The method according to claim 24, wherein said subject is afflicted with

acne.
29. The method according to claim 24, wherein said subject is a male subject

25  and said androgen receptor antagonist effective amount of said inhibits

spermatogenesis.
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