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receptors. Upo nd |ng I 'gan hese recepto
(Ghreterali Blood idbw &n Matatioliame20g 6B-652 {2009y, rCadvinpMagirithed4: 195-210
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33t hor-1t17a2900), KL AR ahAC POt Sraf®is MafcAPlodinal Wi 9921304 (2001)].
turn bind directly to specific DNA sequences [ Mdggs

Estrag@spermicyers , efevBOon Resgiest m geve?ﬂswm (Brobably, Hiel inost well

Saligesn Bty Pt K 2 b SRR Hit Bl 3 ebio Teading to

aRe@ibad ir0BenePBbdscAptlod. 2BRFdden MceptdrdSite Gigand-activated transcription
‘cor egul atory proteins can also interact with the

fagterarrad hslong te decepichar Aapmone eepiqr Sﬁ@@r@ar@ﬂﬁe Ofher members of this

fhﬁﬁ?sﬁ{cﬁ% é)fgg%he\fla éﬁgg%ﬂt a%gcgc;cg coi Eﬁ[e}%os 15&%10cort1001d

redeptorest Upge nbmdmgphgzirﬁl Ctheses tHopptessS di‘ﬂfei'&e Bﬁﬂloaheabtlvate gene
t t th a.l d-d dent d
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tF
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which in turn bind directly to specific DNA sequences [Moggs and Orphanides, EMBO

Reports 2: 775-781 (2001), Hall, et al., Journal of Biological Chemistry 276: 36869-
36872 (2001), McDonnell, Principles Of Molecular Regulation. p351-361 (2000)]. A
class of “coregulatory” proteins can also interact with the ligand-bound receptor and
further modulate its transcriptional activity [McKenna, et al., Endocrine .Reviews 20:
321-344 (1999)]. It has also been shown that estrogen receptors can suppress NFkB-
mediated transcription in both a ligand-dependent and independent manner
[Quaedackers, et al., Endocrinology 142: 1156-1166 (2001), Bhat, et al., Journal of
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Steroid Biochem stry & Mol ecul ar Bi ol ogy 67: 233-240

(1998), Pelzer, et al., Biochemcal & Biophysica
weaseansgdr3 Comuni cati ons 2.86: 1153-7 (2001)]. PEStUSO®/015142

receptors can al so be activated by phosphoryl ati on.

This phosphorylation is nmediated by growh factors

such as EGF and causes changes in gene 5

Sterandscchﬂtenmstry st NﬁylahmnB@ol@éy |47 apsh- rzwg(gsmndpelzer et al,
f@ﬁ%ﬁ% Eg/B orts 2: 775- 781 2%200%6 Hal |
ema jopBysighl Resgaretut oremupications 28611 *86&5103)3872
200 | Il -ch t .
ést Pobloodh | REUR i AT | SRR Moo, This

phesphooidionds epdtated G groevth $dotors gucH asS]EJ@F add lc@@RPtRingeSin gene
contraversi.al but | a[ been &%ll docunent ed t hat

(raRsCrpHeR Hritspacs of Megesia cEMBQ Bepests 2: 775-
781 20019 1681, k6al,, ToEmArasiblo fcale@ﬁérﬁ Yird Q?@?&?b%?ﬁ?{zoon]

transdu0|ng thése effects Ras not been Ive
| sol & g welkichataeteszédsmearisdonwhich testregeng ear afféct |csllsais through a
ted to the of the estro

|
5o SRl BFEBeRB R ol oH i iaoe RS HTHoR SRRyt 5 eBgOIoal but it has

3850 BB ROt iRl oo ASISyd J
Nt aBol o 101 3730 T LIRS Top ot FaQEnr Sacsthopses fom

chilive Tﬁ@emotﬁcgbb\ﬁ@tléd resporfdble . fomfirangducygtg dwse @@fects has not been

deﬁﬁ ?%lg dsc%l %Vﬁéﬁgér? ?ﬁ?%ﬂ epn%gito é&gé@gﬁﬁﬁﬁ tgloegsgde ate %éa%@e nuclear
fri386Y) fhe chlregseanastonds. chiay m&lrﬁﬂrﬂlaApibliédePhlys[cﬂ@@nM 'Y1860-1867
and i.s called ER(3 [ Kui Proceedi n

(%Qpé) Plie?tvirbffé?nd;&é% @W”@PP a.%ﬁ@é@%aﬁmtlﬁei%ﬁ?w%@?ﬁt es
gafrecéﬁgé'hﬁgg’g %‘LI m?c@fl:r d%@ﬁjat% \'ﬁ’l% lﬁr&%s@fge% receptor

fOCUSE ning 1ts a or a vari et

wak gnegd aamd 15iyedeeo a0 iEneiv fréfexrrwme@s ER& l[iGEdBﬁ gl £ Nature 320:
seen. The tissue distribution of 20 ERI 3 has been wel |

1&&;9;@886)]11 Thesaconéwes fvadicomperatively cesiendy dedhis oallehERP [Kuiper,
e Jiouse and rat

EaEseidings of e Naciiial AdTRi Dt sEiedir s Bhitpy SERS S hmerica

98X I BS$930N @ I08 NRAY WoBRbSERBAESRed 8h defining its affinity f
Endocr i nol(gg%FEBS %6?3 4621@?%99% Kd?lggrlsaemlty or a variety

oEhgagisiand) mdyed] 38me 8FB:r&1os withFRG wet'wmen wiThh Itlssuehhestmbutlon of
sane qQrgan, the distribution of ERa a ER(3 can

ERSnisrer el mappad ire redeahndit 1§ I?Pttcﬂ!éwhi@afs%lﬂz ERgy a?1§sues such

I I
a&%smbﬁsregﬁg F%ltcl%tgfgg %g;? ?%sg) é%lg%tgfﬁg& \?fﬁ%ﬁ% eéh %rrcﬁlgcg and rat lung
eE( Es pRAWEhARR: Eﬁ'ﬁd{@édseolepgy PhlocrBobofd7 13¢: 19899 4621 (1997),

tzpatrick, ef al Endocri nol ogy 140:  2581-
I{m@@%tj al., Hondovringlogh dpe: $3e8HXANPV Es EMr\Elthlnéhe same organ, the

SRR3R SETMACR SR SRS Hne mowse

o%ﬁx??n ? E@"}‘I’ g%% d ‘@%1@%%1&0]5?%8@%@@? 619 lrrr%g‘ﬁcﬁéi to the thecal

apdtsﬁ‘nmabneimg[SIaoaﬁd &édlsahg EndocsindlbEy- 1ot OARHOBL (1999) al?lwatnck et
nu r of scribed that eit

o TGO ROl S S LoDV P0F HROAER iherigp cxamples where the
receptors are coexpressed and there is evidence from in vitro studies that ERa and ER(

can form heterodimers [Cowley, et al., Journal of Biological Chemistry 272: 19858-
19862 (1997)].

The most potent endogenous estrogen is 17B-estradiol. A large number of

compounds have been described that either mimic or block the activity of 173-estradiol.



10

15

20

25

30

2 WD 2004/ 103973 PCT/ US2004/ 015142 Conpounds havi ng
roughly the sanme biological effects as 17(3-estradiol

waneiwwiwsred to as "estrogen receptor agoni SPeT/US2004/015142
Those whi ch bl ock the effect of 17[3-estradiol, when
given in conbination with it, are called "estrogen
receptor antagonists”. In reality, there is a

CopifoRdnave \Wa sy 96 §Mofo§ﬁ§pé@ctsaﬁgﬁgﬁ%n§%}§le are referred to as

estrogen receptor antagoni st "activity

“estrogowrageptbehgongsts Haise ofioh bledeht effeagiNi7stdtrhdios WHen given
en_ receptor antagonists in others.

.tissues.but estro [ : :
inFeBBInR AR, Bilids HERIIFA SEHOER TeGFRIGrT aegasisty o dn reality, there is o

' tQr I ERVG)  and . .
c??élﬁl?hie yg\gg%? :é%tg(%‘iég régeéfogl d%grélgﬁ?%ﬂ ?sglo%%n 9%‘7}% Kiﬁ%gomst activity
apd/s@oenemnpouniis hehate @f estrhgenSecémoryagdonistsQnrwae! @i but estrogen

| nvestigation,7:. S 10-S15 (2000),. CGoldstein, et al., .
rQTRRR, SREBATRHE i PBRTS U St ompounds wish mizestAstipity Freecalled selective
eftfdpeh Seceptor Y C

cel ?s pe%@f [ ?ﬁ?fagh g:!:i‘tgs(sﬁjggw%%?ﬁ %eée}gp@%g?%%tg léd?}/sg%llljtagents (ce.
EMI8T4) {¥Mebenaalk Journaleafdpe Societyrfoo Gyatdobogiahoi/estigation t7h810-S15

o} 0 OB B R B8 RS B 53065 Fre prci
réa861e L9 the 88100 CofbbiRY & have WRI1QHERHIE RIEMMEH nbi Bk Nucidated,
I i gands. However, the consequence and subtl ety of

butihs differences imgeeptontopforation pyd/puia the enlicweefccaremilatdiyeroteins
h&ﬂﬁﬁ% di, gensional structures of ERa and ER(3 have been
801 ved co-crystallization with various |igands and

cl ealf yast@en towr €POSbineOfimegthal dsebgen Iebeptord RBopt different
presence of an estrogen_ receptor antagoni st, ich
confermaetigns yhenfiadiag digangsy olevevescth cppteguencquindsgbtley of these

RSPRS00 oo VIR LR, PRy} Bl e an
ERY h82 beBn oRed (b} 9Bt stalliiBatashtivith Qariotid B g ArIs HAH Gr19f show the
phage di splay has been used to identify peptides that

repesidioniss off héliedRriogba pressopr of i estroigen peeeptomcantagonist, which

i.f nt, i nds [ Pai ge, et al. Pr oceedi.ngs of ,the .
SRS Aol B orreRBimes Bvired TR PEER SSrdnaS proten
iheRtticia [MRe, ot39Erdb)48( 485591418 FOPILSH, &t aB, PERIISH®27.937
was identified that distingui shed between ERa bound

(1998 elnf agdditioans theolgelnigusceimhage dispkivshas beep gsasstoridentdy peptides
50 o O B b, P o S o RSRL e BRyiee ot o

Pmtréecﬁﬁigs'if)tl' th’EfI‘Fz&EndHAﬁadeﬁ@i oS derideaiof @axctnited sragbs of America 96:
entja pl aces t recept,or in _a unigue an i

33_??%&%%4 &lt%?jéﬂe Eomn¢ ?agaoaep_tﬂﬁsw4Ssldpmt»fédyth@fodlﬁ%€énshed between
E‘iiofﬁédﬁﬁtto HOhAYs G end el dptdrt §§1 ts"}%g!E@{}L i8NG cf’i‘é}ﬁ;\éﬁﬁlb sterol. A
estrogens aftect a panoEI y & BI ol obgl cal processes. i

debiti pepridevies shasa@ealistitighisBbeeRs claniphsirtbude ¢ ERBethd ERP.

S;. g. disease frequencies, 30 responses to chall enge,
Toese) datpiindlicatgobel pach kgpmd pdientielp| plecesitbe regppisirviasa piue and

ugl{);eﬁlec{a%ﬁ]ecceonifgnnation that is likely to have distinct biological activities.

As mentioned above, estrogens affect a panoply of biological processes. In
addition, where gender differences have been described (e.g. disease frequencies,
responses to challenge, etc), it is possible that the explanation involves the difference in

estrogen levels between males and females.
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2004/ 103973 PCT/ US2004/ 015142 SUMVARY OF THE

wOIMENDEB!I Thi s i nvention provides phenyl qui neCrnms2004/015142

conpounds that find use as estrogenic agents. In
certain enbodi nents, such conpounds are of formula I:
R2 A REN\ YR AR3 R5 R4 5 wherein: Aand A are
each, i ndependentSUMMKRY OETHE INNGENTION al kenyl ,
benzyl , acyl ar oyl , alkoxycarbonyl sul fonyl or
hosphor R. an |nde endent |y

ﬁal ogen ¢ chwgflg% pr%ﬁ%?%“%eﬂ?‘lm oot C@ilpowsaqh%%?d use as

edidodaici @ellrls het@geembédifabntstush Ké/rh ol 'a?ecg}gf @Llllggen
Cl-C6 al kyl, C2-C7 al kenyl, C2-C7 a kynyl

cycl oal kyl, Cl1- C6 al koxy, -CN, -CHO acyl, or
heteroaryl; R5 and R6 are each, |ndepezﬁdent|y H,

hal ogen, C1-C6 al kyl, C2-Cg al kenyl -AZ7  al kynyl
C3-C7 cycl oal kyl, Cl-C6 alk - g, '3ICHO,  acyl |
phenyl, aryl or heteroar wayi #8tRt hat  at | east
one of R4, R5 and R6 is Cl1-C6 al kyl, C2-C7

al kenyl , C2-C7 al kynyl , X ’cl gal kyl, Cl1-C6

al koxy, -CN, -CHO ~acyt, phenyll, &yl or heteroaryl;
wherein the alkyl or alkem®P ®dieties of R4, R5 or R6
may be optionally substituted w th hal ogen, OH, -CN,
trifluroal kyl, trifluoroal koxy,I -NO2, or phenyl;
wherein the ~al kynyl noiety of R4, R5 or R6 may be

opt ivlmeaéihy substituted with 20 hal ogen, -CN, -CHO
acyl, trifJuroalkyl 6 trjalkylsilyl, or optionally

substAr‘iIlﬁit arﬁﬁ%‘f@lmdepwﬁjéfl@’rp}t{ﬁé henyl noiety of R5

subS| t It u?pglkgﬁflhgﬂ&:yd)gégﬂoﬂ@f’ %b’gﬁ?ﬁf‘mg’[ﬁu@p Pf(gl’hosphoryl'

OH, Rl 206 R4 ateoeayh, in@pend @it H; halcen, @chrgQukyq,;lcm7 alkenyl, or C;-
Ca | am no, -(g - OG)aIkyIamno thiol, or Cl-C6
4PRYIYhi o; prow ded that when each of R4 R5 and R6

are R’ iG; klogdnk ¥t C,-E2afky1;al kenyl, or Cl-
R*is H, halogen, C,-Cs alkyl, C;-C; alkenyl, C,-C; alkynyl, C;-C; cycloalkyl, C;-
Cs alkoxy, -CN, -CHO, acyl, or heteroaryl;

R> and R® are each, independently, H, halogen, C,-C¢ alkyl, C,-C; alkenyl, C,-C;
alkynyl, C3-C; cycloalkyl, C;-Cg alkoxy, -CN, -CHO, acyl, phenyl, aryl or heteroaryl,
provided that at least one of R* R’ and R®is halogen, C;-Cs alkyl, C,-C; alkenyl, C,-C;
alkynyl, C3-C; cycloalkyl, C;-Cs alkoxy, -CN, -CHO, acyl, phenyl, aryl or heteroaryl;

wherein the alkyl or alkenyl moieties of R*, R® or R® may be optionally substituted
with halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl,

wherein the ‘alkynyl moiety of R*, R® or R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;

wherein the phenyl moiety of R’ or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C,-Cs alkyl, C,-C; alkenyl, OH, C;-C; alkoxy, -CN, -CHO, -
NO,, amino, C;-C¢ alkylamino, di-(C;-Cg)alkylamino, thiol, or C;-C alkylthio;

provided that when each of R4, R> and RS are H, C;-C alkyl, C,-C7 alkenyl, or C;-
Cs alkoxy, then at least one of R' and R is halogen, C;-Cs alkyl, C,-C alkenyl, or Cj-Cg
alkoxy;



25 C6 al koxy, then at least one of RL and R2 is
hal ogen, Cl1-C6 al kyl, C2-C7 al kenyl, or Cl1-C6 al koxy;

w0 2004002004/ 103973 PCT/ US2004/ 015142 provi ded pClnats2@t/015142
| east one of R4 and R6 is other than H, or a N-oxide
thereof or a pharnaceutically acceptable salt thereof
or a prodrug thereof. |In another aspect, the
i nventavistedithatdit foast dne of Rjlad RA ceathérchdn Hpnposi ti on
th c rises one or more of conpound of the
s BB S Dl Rhselva b dpsp At 8t tigiee! OEa prodrug thereot.
car r i Branother ¥ectOtRanversiBE & dtawh 83 bAMERELRR Al Gmposition that
directed to use of the conpounds of "the Fvent 1 on i
qomepriseeeneesmorgof gpmpeund drhohveitieasds. hanhacstically acceptable
gnﬁ&annatory bowel di seases, Crohn's disease,
GF'¢8r ati ve proctitis, colitis, estrogen dependent

cancesyet ofiPApEEs)| (RS irREMBnAs ARSI 10 1Rk @€ MePompounds of the
cardjovascul ar di sease, osteoporosis, 10

igy entiop di fhertepainent 08 praventgarad siseases suelrasanflammstory bowel

S AT M-

HYPS(CRO I £aMiFhy P piNWE Ol vEBk lart 1S4, bSiRopcbatt 5 1 0

phenyl quinolines. In certain aspects, the invention
10 afberpsqlerpes sepiladgmasntion . dahemmpyfadisaase; @nkisty disorders,

SRIRRUALPat [NEed AYEL ANl gl gt 5 to use of

phenyF qui nol 1 ne conpoun as estrogenic agents. The
conmpounds of the invention are wuseful in the
treatnment and prevention of diseases that are
associated with the estrogen receptor, particularly

ERP. This i REdAILED PESGRIPTIION OFEHEINVENSIOYNs of
formulal: R A RE/ i NR Aj RBRR R 20

wher eTHls inenfiBH rélatcdr 18 HREM qhiRSBRENARNEdhin GheRls, e invention

15  relates to substituted 2-phenyl quinoline compounds. The invention also relates to use of
phenyl quinoline compounds as estrogenic agents. The compounds of the invention are
useful in the treatment and prevention of diseases that are associated with the estrogen
receptor, particularly ERB.

This invention provides estrogenic compounds of formula I:

20 . I

wherein:
A and A’ are each, independently, OH or OP;
P is alkyl, alkenyl, benzyl, acyl, aroyl, alkoxycarbonyl, sulfonyl or phosphoryl;
R! and R? are each, independently, H, halogen, C;-Cs alkyl, Co-C; alkenyl, or C;-
25  Cg alkoxy;
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P is al kyl, alkenyl, benzyl, acyl, aroyl,
al koxycar bonyl, sul fonyl or phosphoryl; R and R2 are

weacsdy/10ardlependent | y, H, hal ogen, Cl-C6 al kyl , PCRASZ004/015142

al kenyl, or Cl- 25 C6 al koxy; 5 WD 2004/103973

PCT/ US2004/ 015142 R3 is H, hal ogen, or Cl1-C6 al kyl;
R4, R5 and R6 are each, independently, H, hal ogen,
C1- CR’ab By halogan, @?C&#GgeaﬂiWI,, C2-C7 al kynyl, C3 C7

| C6 al k
71 B0 Risnd R0 et Sinen e Flo naloRoh. Lo rehyg-Cr alkenyl,
aReetangsyRf R, d%loaﬁgrl og, gl ﬁﬁ%ﬁpe@fn lang! 1, é{}f phenyl, aryl or

substituféd wth hal tri’fluroal
hetaréarylor oal koxy, - NO2, or phenyl ; vvher ein the al kynyl

[ f R4
Sl B B B A TR B 8
shBétﬂﬁt'ébI Ivﬁ!h' Hﬁ'logeﬁrOHPIGIQ rlﬁlﬂhbbaﬁc}'ﬁ’ Stﬁﬂﬁé%gﬂioﬂ;‘ Nﬁz, or phenyl;

wherein the phenyl noi et
opt i whetielny thepalkynyl dmoletyorf R% |R (11'0RS u‘ms/l ba bpttcmally\nsulbsmuted with

h%ﬁogen - -éﬁ&?l %n{lﬁlgroa%irl z!flg}r}lé&}yla% (?P&lonalgssu%s# tted phenyl;
di - (Qﬂiel@ﬁl) thlekyteayll MBictyt 6f RY . R06r KLnfa§ w é‘iﬂohﬁ'l'l}omOQB @1— or tri-

N- oxi de thereof or_a pharmaceutically acceptable sa

suhgHiedyd Yb’lrth élab’igé@r@gct A 65-C7 41herybr@He@b€d|aﬂiﬁm’s-CN -CHO, -

\/\er alIen nye a]ﬁ}%ﬁ%ﬁ# aﬁ 3%1 5@%%11%{ fgf rrublE éyalkylthlo

cﬁlal‘i‘@-'&)dde tﬁ@e&%{g&@?ﬁﬂﬂi&uﬁiﬂ?ﬁc&ﬁb@a{b@@éa‘l"tythereg-}ﬂor alp'}oé;ﬁg thereof.

koxy, - acyl heteroaryl; provid
\/\henlres@mc efbadimenRs, thethvRSicareneemea c@@p@zmdydf fomlﬂwhereln

e i 2 R 3R 500, L .

@ Koy, @Ind.cn{(ovacgg@rh&afoagq | east one of R4 and R6 is
other than H 20 In some, pects t he i nvention

r el apke¥ided thashsnwaeh of Ry Be an@RnareaH; Cuke plkyh Co-Graaliggngll, or Ci-

085 L PR S0l oy i

akdsgxynd provi ded that at Ieast one of R4, R5 and R6 is
Cl-C6 al kyl, C2-C7 al E og Cl- al_ koxy; 25
mherB\"’n‘(lqeﬁéhaélaRWSt&neQ Beﬁvl nﬁ.%hqré%anoﬁl R4, R5 or R6

Y, O A SRS W O i Phoron
N- oxi Rieart aee;éaorhrH,eanplhar maceutical ly accept abI e salt
ther elgj, Rgran% IQJ gr% e% , independently, H, C;-C¢ alkyl, C,-C; alkenyl, or C;-Cs
alkoxy, provided that at least one of R* R’ and R®is C;-Cs alkyl, C,-C7 alkenyl, or C;-Cg
alkoxy;
wherein the alkyl or alkenyl moieties of R* R’ or R may be optionally substituted with
halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO;, or phenyl,

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug
thereof.

In other aspects, the invention concerns compounds of the formula I wherein:
R?isH; and
R*is H, aryl, or substituted aryl;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.
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thereof. In other aspects, the invention concerns

conpounds of the formula I wherein: 30 R3is H and
we4oo4g108973aryl , or substituted aryl; or a N oxPd®/US2004/015142

thereof or a pharnaceutically acceptable salt thereof

or a prodrug thereof. 6 WO 2004/103973

PCT/ US2004/ 015142 I n sone conpounds of fornmula I, it

i s prif s@meecrzbrmﬁmlhdﬁbf feata Dieis Ghrethrrad thafat lefst ogé|of A and A’ is
Sﬁ"og%ﬂ are.OH in some enbodi nents. In other ;
)ﬁéﬁﬂ Arare Qkb iyseaneremboghimerta.c In othergaghodineents,\R 'HR? and R

S5} it TR RO 38 o
émbterenteR | gndl—R d:raleaxge mdeﬁ‘énd@ﬁﬂ}al-ﬂ(hhlogéﬁ(,ﬁltﬁillkﬁ N@J-C; alkenyl,
ggz&f L 8N 1orotlona s .
1ba tAERY JCE% ¢ éﬁﬂ/ SF @hopa msubSﬁ&}t@fb@he@fl aghor R® is H,
Kdlo2@We -€Rpodi nents, A and A are each OH at |east

one of R and R2 are halogen, R5 is H and R4 and R6

are eacsomencmpedicents| W hal djeme e@h OFL, adtKyasy Ione@lf RNind R? are

PSR B R i e shoh eeBRaLY BRizess CpyC ks, or CN.
g%' Oglﬁrbonﬁlpr%n%h l%)‘ﬁbodfﬁ?a&%ﬁf&fﬁﬁ%' I, B4s §/ h%i(%h‘ﬁ%t CIN In other

CHO, or acyl ; and s H hal dgen,
@mpopndy, Berig I, I@bg@z @i- Qy alkyl, GNC7 SkO1aCyCs eikynyl, CN CHO, or

6l. ubst it Nyl C [ [
A5 BRI WA, €k B s ) BBl (RO, acy or
@tioﬁmwsubsmt@@}ﬁhﬂynyl or CN. In sone conpounds, R6
is H_ hal ogen, Cl- al kyl, C2-G7 al kenyl, 15 C2-C7

al ky rijH certan %Fb%m%tﬁé’lf |fm%§th @t}@épasneﬁyﬂﬁ aflgyl,yest-C7 alkenyl,
LPESLSRNGETE" 50 o 4 B8 RGN L sy,

@na; aR§npl €Neac bpmmapenm:mtbcy phalydg@n yetcahéwermbdﬁmmhts R* and

CN, and R5 H Pis suita al k Qr acyl, e.
lﬁewﬁf@% AndepERdanily Fhaloged, E‘Yél&]c"l’?é i RspEe cogpotnds, R and

ﬁ@ére Wi 1n§%5%nd§|1t81rha|1:o R3cl-8, §1%ﬁ%>cw A 5;@4 figen,

. . >are’ ea 20 sult
haI ogléns su@thblyraligpor @w}d,l 4.3 rsefhgtdrtanetgld R)‘hmdyR are eg:h duijtably H or

4 6
ittt b SoLF iy BoyaraD o s et wdChng” and RS are cach
SEbIOXH, HRSE ! @NeGr %bﬁ&ﬁﬁlyesﬁstlﬁiﬁybhéi‘@ﬂ e.£HHE; BEheN or 4

termoptional ly substituted alkenyl covers eg
cyarpmhigpyl. Thehet derm optiveailyl substibst rtkyl edvers kcygy lunsubstituted and

hyog\i%y?&}%ég@t%aﬁk% S g %—Iﬂml a?lhﬂ o@ﬁﬁ%r S'T‘g éermZ%ptlonally substituted

AR Pvers g, LEHRGILY | TROMENS oftiGhallFCRibYtitutedUdIk AN ®overs e.g. —
heteroaryl s include 3-thienyl, 2-

C=CH, -C=CPh, -C=C-TMS and —C=C- (CH2)3—Me The term alkoxy covers e.g.
methoxy. The term acyl covers e.g. acetyl. Suitable heteroaryls include 3-thienyl, 2-
thiazoly, 4-pyridinyl and 5-pyrimidinyl.

When used herein the term “sulfonyl” refers to the group —S(=0),R'* where R?
is OH, alkyl, alkoxy or aryl and the term “phosphoryl” refers to the group —P(=0)R'*),
where R'* is independently OH, alkyl, alkoxy or aryl.

Pharmaceutically acceptable salts can be formed from organic and inorganic
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, | phosphoric, nitric,

sulfuric, methanesulfonic, napthalenesulfonic, benzenesulfonic, toluenesulfonic,

7



10

15

20

25

30

thiazoly, 4-pyridinyl and 5-pyrimdinyl. Wen used
herein the term"sulfonyl" refers to the group

woS(E@2R13 where R 3 is OH, al kyl, al koxy opCaugkoo4/015142
and the term "phosphoryl™ refers to the group
-P(=0) (R14)2 where R14 is independently OH, alkyl,
al koxy or aryl. 30 Pharmaceutically acceptable salts
ccamphbfsu{fonwedmﬁr sxmllat‘lgalﬂmxvrﬁmdcdpmmgaﬁdsC whag| Qsoorrﬁ%ﬁnd of this

a aceti lonlc lactic, citric, tartaric,
e coniihisic e bt i) i be FvmadEororemaiban] inorganic
lﬂﬁé@ ahétf as EIY(QH Qﬁéﬂiloé'a'ltg tgfoli] %Q&ﬁ?l‘éogﬂcﬁ*um PRARRAC L, $otassium) alkaline

nitric, sulfuric, anesu
mtptm@talewétsmmmnnmm nﬁa,zaékgdmme salts@oniaiigsg) | foodaton atoms or
% 2004/. 1039;1% PCT/ US2004/.01514 canphor sul f oni c,

A Uy, SRR, GRS, LiB| gar, P’asatﬂﬁén“h @ehpaliHld seup, and

ik lanhA¥ERR QAltsC ORtAhRS R-cPBsbEn MRS Yn é@%tﬁkﬁagrou when a
al s0 be forned from organic and 1 norganic ases Bh

eosnpiukd of thienabntgml qostafifsan ae»dammbeety sodi um i thi um

Sl Lo TS e iRt e P een ST, JovaCAFpBhihe compounds

dibQ6Fd Herbindi Bhdsy | NUBRTIRE léﬂﬂl% répdred 'ﬁbﬂﬂGdslkﬁoﬁﬁrf&OBrepanng
atons in each al kyl group, trial kyl ammoni um sal

¥8lpearh cagpaursisc Hpp exanapl @n@e mrr@aemdsmnawbegcrmped whthna peracid,

A GRG0 TS U0 L e i
@he:vamad isveesorapositivn wherp ahnsrogeh Smhosﬁﬂlehﬁﬁlﬁilﬁhe rige®ems the N-

N-oxi des can be prepared by nethods known for
FHEHSOMPg 10 anal ogous conpounds. For exanple, the

conpgngmsmgmt hga@ffoﬂ' éﬁg ‘é‘n&ﬂn sB8! ?%di*u%{‘é&f\&%& "Prodrug

per oxi an al net a pero
cflmwauveﬂ'emea(ﬁs eletisativel oNtlexinstent aderpouadls thet ars canverted in vivo to the

osition ere .the. nitrqogen atom of t eqU|noI|ne
rrgp‘%‘@f%n‘tfh eriyatigsd fgam of ﬁ%r}ns FHEOMRLY: i nvention

aI SO ERCRAAAGRSP, B QHAURrdR WA dr (8&d alokE Qldé Hbrt ot ler group,
derivative” nmean$ derivatives of the instant conpounds

refras taap subshituied e gnsubsiiiuted aliphatirehydroearkaparadi agd includes, but is

AT {51 60 ke b B hERE I i d Lo atoms,

Pefekatdy lafHJBh&Tbcﬁf Blokhs, uhREL ERplicRlyA sSdepfdd bbOEAsQr For example,
unsubstituted aliphatic hydrocarbon chain and

madyli¢dwl, prapyl ssoprepyl, Ibuksls idntyloandsteudylogve eamnpassed by the term

%&%’gf’gfe g é;QD L @%H{g@car nf{h na&inﬁt?oqlégg%{e@pl it 1 aliphatic

Bypﬁﬁctaﬁ‘b(ﬁﬁb}ﬁtrfs&hwaS@optE@ﬁllﬁmw@ﬁﬂuﬁ:d. met hyl , ethyl,
propyl, isopropyl, but i - but%/ ..and t-,but¥l are
encon%;]é% gg&org,yumbgr p%wﬁd mé‘p(f(gp mtl%se@?rpqncrg qrg to carbon backbone

%{&F%#gc?r? gﬂnkﬁllng, Eﬁ]ted&!egfﬂo@ '1ﬁdll?dé grbgﬁh%}‘f{s"ofa{h@ s'ilgﬁﬁ&ents, such as

alkoxy substitutions and the like.

The term “alkenyl”, as used herein, whether used alone or as part of another
group, refers to a substituted or unsubstituted aliphatic hydrocarbon chain and includes,
but is not limited to, straighf and branched chains having 2 to 8 carbon atoms and
containing at least one double bond. Preferably, the alkenyl moiety has 1 or 2 double
bonds. Such alkenyl moieties may exist in the E or Z conformations and the compounds
of this invention include both conformations. Specifically included within the definition

of “alkenyl” are those aliphatic hydrocarbon chains that are optionally substituted.
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hydr ocarbon chains that are optionally substituted.

The carbon nunber as used in the definitions herein
woeb@w1e3d7® car bon backbone 25 and carbon br anebirmg2004/015142

but does not include carbon atons of the substituents,

such as al koxy substitutions and the like. The term

"al kenyl ", as used herein, whether used al one or as

Heerpatofmsamohher O, §raul-R.ratthelred toanaalkehd sheuld gt e attached to a

unsubsti t.ute i phat i dr carbon chai n and
@F‘L?g‘@??ha'i bsl(jl?oqd E d‘l’qbﬂﬁiy}? strai ght and
br anchiRd tGhaiabg RefeisNeb %lléy‘lbaﬁ)&zr esupt OMEheafdm3Benzyl includes

contai ning at 1east one doubl e bond. Preferably, the
sabstiutptl beniyt gronps  Therteam daylbinludpp prtonadycinbafitetsdynono- and

REBIRgEL G T vy b s rETRIE LD BIRh e hd R aroy
refeRf &y Bpddmans. suﬁﬁﬂﬁﬂeﬁlaiiyﬂbalryoﬂym ot Gbush taBibanidy® group. The term

definition of "alkenyl™ are those aliphat.ic,
hejetpan breatesn te RRTionally $hbstipted bpferaseliq @rogﬁ% fing syggms cgntaining

o2 S A0, BT BEPOAL IS, SERLORGATD, 01, e
Shasha el ambiysuses ot bt et

The tAR rﬁpﬁeﬂaﬂw Siigsig §1rkyg@3'§ft Al st gwlggqnﬁu@genyl may be
sﬁhguh@a Yhe i){‘ﬁl&édﬁl%s@t%ﬂ@% Ahymgy BS tid ééhfedorfﬁiﬁ%ient Suitable

pol'ycyclic aromatic ring sy for exa
qtienyily; sut&phiehgsl maye’bc selétted tmtepemiently frcmﬁ @itso, tozyano -NR11)(R12),

tionall bst|t d l.c bo yl ch
S BRI R B SR v FEETE S hefoary, atkony
mkpnqﬂe{eyoa%yﬂaﬁpl tamwak&@t eﬂ@&b&@hﬂb@nﬁr omaéxﬁmob{p,g perﬂuoroalkyl
systens containing 5 carbon atons and at | east

remdudrealsexiat @maé,byleceﬂl@dawhohy@oxwlksdr @om&vﬂpl algylthio, -S(O):-

Iggf |1)Kg§ L;Ir yé(ogz;%@{)% Rlﬂgyr r@] Ej*RIZ)i“{ gllk}’g/o AR1DRi2)N-alkoxyalkyl,

ﬁ@F)(MQNhMyMSkY&IWIEdS(@)Jﬁ 1 (Rh&engH0 2Ry I-S(0)s-heteroaryl (where
et eroaryl nyl ma substituted wth one or
Fr-Q)- s Ubseeriaiie gmbodImcats ﬁ%yheoémen@ors arrefegied gubstértents. for alkyl,

. N y
R A PO SHOL LA LAY gy, o,
Heyatosryl, all@@t;b@ﬂsoxya]ﬂckyla,ndadlkcedwhrboﬁylkynylcertaﬁy Cdlrﬂﬁldiménts of the
aryl, het % al koxy, Loxy, ff r oar I ox(\ﬁ
lgmraoa» Rra%rre ahRYiryenss 196 ADIL an% ghopail R N(R1)(R12), alkyl, halo,
ryl aI kyI ,
%é?ﬂ‘f“%rg%?ﬁbﬁﬁdé? B%g%’?gy‘frwﬂﬁsf%&;%ﬂlﬁﬂ al kyl thi o,
- S( O) WheiNakil ot RIk2hyl maieti€d) arb\l(smistlﬂtéd,ﬁ))r example, they may typically
R11) (R12) N- al k oxvyal kyl , . .
l%el:\;]_lpgxc( E&lz)tﬂ_ oF Pérlslélﬁg]' 15&%, %ngpizl\l-s &éo%ﬁr%//qub?%g}t dnclude 1-bromo
AT 2]) fl@6ro” P, St bechﬁﬁ&@r%hyl( V@ﬂd@ﬂuo?ﬁ@n%} 1,3 D-t8R6SBVRYL, 1,2-
enbodi ments of the invention, preferred substitutents
dibromad dthime, 12 diéngio, etlmnhyhﬁhomﬁabnym ethhiey ICF,OF}, (eleCF,CF3, and
Eko cyano, -N(R11l)(R12), halo, hydroxyl, aryl,

the 1

The term halogen includes bromine, chlorine, fluorine, and iodine.

The term “lower alkyl” refers to an alkyl group having 1 to 6 carbon atoms, in
some embodiments 1 to 3 carbon atoms are preferred.

The term “lower alkoxy,” as used herein, refers to the group R-O- where R is an
alkyl group of 1 to 6 carbon atoms, in some embodiments 1 to 3 carbon atoms are

preferred.



20 heteroaryl, al koxy, al koxyal kyl, and
al koxycarbonyl. In certain enbodi nents of the
wonvenbsws, preferred substituents for aryl an®@CcT/us2004/015142
heteroaryl include -N(R11)(R12), alkyl, halo,
per fl uoroal kyl, perfluoroal koxy, arylal kyl and
al kyl aryl. When al kyl or alkenyl noieties are
substUthtsedtheifvnEe ep«a@rﬁddeq]l tehay witgh tapiteadubytituted by one or more
nono- , % rsubstltuted Ex qg{ es tq{ a
waﬁtaa@rﬁs oy b st A BRe 2t BRSrsubR G yhich aré the same or
%ﬂ%k:pro vinyl, 1,2-difluoro vinyl, 2,2-difluorovinyl,
, 2, trlfluorOV|nyI 1,2 dibrono ethane, 1,2 difluoro
et hanaAs uded inum:cordﬁnd@rwitb thas mﬁeﬁomﬁm "BRMBHAGH 3vith respect to

and. _.the like. The term hal oge des romn
SRFigineng, oGRS 76, SEHANE QAR hS1S APyl gfper direetly

%dﬁxﬁﬁ%%erfn% 2B @l dHpo AP BPsUbRMNEY of aliRifisteftdR Préth@ Rierivative, or

me enbodiments 1 to 3 carbon atons are
@rakfgwhie:u willhfermeheneffeativeranadund v§ the eampaad diepbgtance within the
ers to the group R-0- where Ris an alkyl group of
11 ¥0 6 carbon atons, in some enbodinents 1 to 3 carbon
at OB ComPpiRtebf th‘i’s inPenf¥on 280 B¢ pREPAE by methods known in the art of
PCT/ US2004/ 015142 Unl ess ot herw se specified al
QTERHE GRISTEHay Deereagamis padt B theypisaeraben hthe compounds of this
Y,
BB S 3RS0} b ULSY oDYrPPp R BRE s ppceturcs

degcxamnndmmrmmh this inventi on, the term
"providing,"” with respect to provi di ng a,conpoun

or subb’ éﬁﬁﬁléesemﬁr@aessytatwﬁ §anml%?f Bys InYeRtipn @'Pt‘ﬁ’é“rnbed in the
gqlgg;g;régcheﬁgghql gstering such a conpound or substance,

or a nlsterlng a prodrug, derivative, or analog

which will formthe effective anount of the conpound

1 sgs:)st ance within the body. The conpounds of this
Irnvention can be prepared by nmethods known in the art

of 10 erganic chenmistry. dhepreagents used in the

PREPA [ UPAUNA fthls [ on, can be

eit commes&lall y o Rcan beﬁ are Jrea
gécantfar d pr o€¥E™r esveodesCr i bed in tiveol] eratur%e-’-f’OT‘he
synt Réses ofMethesgy esent aki ve exanpl es of this inwvemtiBon
are, flesar i bed i n thesrfAdoRERg Schenes 1-16. 15

Schene 1 1b,R' =F,R2=H, R = Et
1c, R, R2=F, R = Me

OMe OH
POC|3 O R1 BBI‘3 O
R2 Method C MeO = HO Z

OMe
1= 1=
O %a,R =H Method E JaR =

5b, R1—F

N
O ) R 3b,R'=F
MeO Z R? R2

OH OMe OH
2a, R1, R2 =H POBrs O BBrjy N O .
1= 2 - —_— X R
S: 21 R';'_RF H Method D O P O P
AR MeO HO
Br

4a, R1,R-’-=H 6a,R", R?=H
4b,R'=F,RZ=H 6b,R'=F,R*=H
4¢,RVR2=F 6c, R', RZ=F

10
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A, MRbder H Met hodsG #

OH
HI, Nal O AN O R’
e .
Method G HO &

8a,R'=H
|  8b,R'=F
Scheme 3
OMe OMe OH
O Zn(CN)z O Pyr /HBr O R
MeO = “Pd(PPha); MeO 7 Method | HO &
Method H
4a, R1 9a, R1 10a, R1
4pb, R = F 9b, R = F 10b, R! = F
Scheme 4
OH
Bu3SnCH=CH, Ho
— - R —~,
Pd(PPhs)s Pd/C y
0
Method J 11a,R'=H  Method K
11b,R'=F
R2
9.6 >
Ny R1 Bu;SnC=CTMS " KoCO4
——r——
HO Z Pd(PPh3)4 MeOH
Br Method J | | 13a,R'=H Method L 14a,R'=H
6a,R! = H 13b,R'=F I 14b,R'=F
6b,R! =F ™S 14c,R",R2 =F
1 R2 =
6c,RY,R2 =F OH
BuaSnC=CPh N O
L—— - > F
Pd(PPha)s
3 HO P
Method J
Il s
Ph

11



6b, R = FHO8a, RL =H | 8b, RlI=F Schene 3 Ow Ow
H NRL Zn(CN)2 NRI Pyr./HBr NRI MO/ Pd(PPh3)4
wORMW4/103978kt hod | HO Br Method H CN CN 4a, Rl PCHUS2004/015142
Rl =H10a, RL = H 4b, RL = F 9, Rl = F 10b, RL = F
5 Schene 4 OH OH Bu3SnCH=CH2 N\ | RI H2 N\ R
Pd(PPh3)4 Pd/C | / Method J HO 1la, RI = H Met hod KHO
stBame SRl = H |l1b,RI=F 12b,RI=F R R OHOH/ OH N/
\ \ | Rl Bu3SnC=CTBBSTOMBE=c2CB N\ RIZ ¥ °Pd( PPh3) 4
MeOH HO/ | / / HORBPh:Br Met

= HF Method L LHedb , RL F H 6b,
B3 F F 86,y RIHO / OH MBuESnEe
O HO
16a,R! =H 17a,R! =H
16b,R' =F 17b,R! =F
OH
S
[ »—SnBug O
6a, R: =H N O N\ F
6b,R" =F
' Pd(PPh
(PPhg)s HO Pz
Method J
SN 18
Scheme 6
OH OH
Ny O NaOMe Ny O
O MeOH O
HO 7 HO 7
Cl Method O OMe
5a 19
Scheme 7
20, R* = phenyl

OH 4 OH  21,R*=p-tolyl
O R*-B(OH), O 22, R* = 4-fluorophenyl
N Pd(PPhg), N 23, R* = 4-chlorophenyl
AN F X F 4
—_— 24, R* = 4-cyanophenyl
HO 7 Method P HO = 25, Rj = 4-trifiuoromethylphenyt
B 26, R* = 3-thienyl
r
6b .

R4
27, R* = 4-pyridinyl
28, R* = 5-pyrimidinyl



Pd(PPh3)4 HO/ Method J 1 15 Ph 11 WO 2004/ 103973
PCT/ US2004/ 015142 Schenme 5 1. Bu3Sn(OEt) C=CHZ OH OH
wod(RA3)74 N\ R NaBH4 N\ \ | R 2. HC OH MeCiag2004/015142

HO Method NHONI HO O 16a, Rl = H 17a, Rl

= H HO

16b, R = F 17b, Rl = F Br s/ | OH ~N?-SnBu3 N\

6a, RL = H\ F 6b, R = F Pd(PPh3)4 HO Method J S N
SBeme§ Scheme 6 OH OH M NaOVe \ N MeCH | / HO HO @

I\/let hod 0 OV 5 5a 19 Scheme 7 2/f e= phenyl OH
R4<_':7[3th Ol Yl veo-ph
Method Q

NBS | Method R
OH OMe
Ny O BBr3 Pyr/HCl
HO O Pz Method E MeO O vz Methodl
Br 32

Scheme 9

OH
O
P
Cl 31

OMe OMe OMe
O O POBI"3 O
MeOQ = Method S  MeO Z Method D MeO =

2a, R1 33a, R1
2b,R'= 33b,R' = F

OH
O 4-F-Ph-B(OH),
BBr3 O R! Pd(PPh3)4 O
r——————————
Method E HO 7 MethodP  HO 7
35a, R1 =H
35b, R' = F HO

13

34a, R1
34b,R' =

1. Method F
2. Pyr./HCI
(Method 1)

OH



OH/ | RA-B(OH)2 / | 22, R4 = 4-fluorophenyl N \ F
Pd(PPh3)4 N\ \ F 23, R4 = 4-ohlorophenyl 24, R4 =
wo-2epansphenyl HO Method P HO 25, R4 = PCT/US2004/015142
4-trifluoronethyl phenyl Br R4 26, R4 = 3-thienyl 27,

R4 = 4-pyridinyl 6b 28, R4 = 5-pyrimdinyl 12 WO

2004/ 103973 PCT/ US2004/ 015142 Schenme 8 Ove \ \ N
$ehdOlPhLi N MeO Method Q MeO 29 NBS | Method R OH
(]Vle()—l \' N\ BBr3 N~ Pyr./HCI N\ HO Methad E MO

NHqu & B4, 82 Br (H,31 heme 9 HOVe / _OMe
owe RNESN~ R [POB M—‘?Lécﬂ» VE® Mt hod: MO
@o hod FHEO 1 Cime Ayr  2ac BRI Me0'H 333 R1 F

34a, Rl = HMef®T RI = F 33b9 RlMethoffU34ph, R1 © F 1.

Method F OH OH 2. Pyr./#C1  4-F- Ph- B((ﬁ?ﬁﬂ*iﬁ%t hod 1)
BBr3\ M R Pd(PPh3)4 N \ 3%, RO = Br

RE
_NaOH O NHz O OMe _HaPOs O
EtOH MeO AcOH MeO Z

Method V Method W

40a, R6 cl 41a, R6
40b, R =Br 41b,R% = Br

OMe

Scheme 11

H
Br O OMe Br °
POC]3 O BBI‘3 O F
OMe [ Vethod G MeO = HO Z
MeO I 7

42
R8 OMe OH
POBF3 BBI‘3
41a, RG cl F
6 Method D O O
41b, R® = Br MeO = HO =

Method E

43a, RG 45a, R6 =
43b,R®= 45b, R® = Br
S
Scheme 12
o OMe ol OMe ol O OH
O _ZneNy O BBr3 O AN F

oo ~ Padba) oo Z Method £ Ho 7

Method X CN

47
10
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Method E HOj O Method PHOI d OH Br / I \ NF
35a, R1 = H35b, RL=F\ HOdQ FOCN 5 36 37 13 WO
woQos 1083973 PCT/ US2004/ 015142 Scheme 10 R6  RER/US2004/015142
CH3CN, BCI3 \ NH2 NXS\ NH2 / O MO 1 2. HC MO I
X=d, Br MOl + 0~\ | F Method T O Method UO 38
39a, R6 = d 39b, R6 = Br R6 R6 OV NaOH NH2 / QOwe
Scdntis\ N~ F EtOH MeO I\ F AcOH MeO Met hod V(gl\/bthod
WOH 40a, R6 = O 4g,sBemsC  40bgl R6 b, R6
= Br Schenme 11 Br OV Rpo@H POCL3 L3\ N
\ F Mthod C Ho—R6—ove—€- C 2 Met hod
OA B8 oBrHg

F 4
R6 N, 41a, R6=CL
R6 |= BBt hod D MeO Br

3
|Br

OH
HO HC=C(CH,)3CHs cl O
Br Pd(PPha)2Cly Na F
453 — P
HO
Method Y | | 49
(CH2)3CH3
Scheme 14

Cl

Bu3SnCH=CH, O Na

ol OH Pd(PPha), HO Z

N Method J P
SO

HO 7

Br

OH
R4-B(OH), cl O
Pd(PPhs)s N F
45a O
Method P HO 7 4
51, R* = 4-cyanophenyl

R* 52, R* = 4-methoxyphenyl

o
Scheme 15 N O H
N
OMe O = F
Br =
e Ho
O S F H 58
MeO 7
OH

1. BuzSnC=CTMS T Method J

41b 2. KoCO3/MeOH Method L
OMe OH
Zn(CN) CN CN
2 Method X N N
sz(dba):; POC|3 O X F BBT3 O NS F
——
N OMe | Method C o0 = HO Z
N\ . Cl Cl
O > N 54 Method E 56
MeO
OMe OH
G o 2 0 e
53 —-———r3—> O N\ F ﬂ O N\ F
Method D
MeO 7 HO =
Br Br
55 57

15
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43a, R6 = O 45a, R6 = A 43b, R6 = Br 45b, R6 = Br
5 Schene 12 O d / I OB A ~\ / I OH N F
wan(@Npd78 N~ \ F BBr3 N F MO Pd2(dba)3 MO ketrhsdooko15142

HO\ Br Method X CN CN 43a 46 47 10 14 WO

2004/ 103973 PCT/ US2004/ 015142 Schenme 13 O OH 1.
Bu3snC=GYMs Method J N\ F CI OH 2. K2C03/ MeOH HO N
fthemodé L 48 \ ~ F/ HO HC=C(CH®)3CH3 A N OH 5
Pd(PPh3)2CI2 | \ \ \ | F 45a od Y HO49 11 -

(CH2) 3CH3 heye 14 A / | OH Cldiel M\ F

(@ ] 4 HQ-dn-mh-sloHp\  Met od J / 5
E Pd(PPha),
MeO Method P MeO
OH OH
41b

CN
OMe O ' OH
POCI; O BBI’3 O Na F
4 4
Method ¢ MeO MethodE  HO
i
61

Synthesis of Representative Compounds of the Invention

General Method - Aldrich Sure Seal™ Solvents, anhydrous without further purification,
may be used for the reactions described herein and may be obtained from Aldrich
Chemical Corhpany. All reactions were carried out under a nitrogen atmosphere.
Chromatography was performed using 230-400 mesh silica gel (Merck Grade 60,
Aldrich Chemical Company). Thin layer chromatography was performed with Silica Gel
60 F,s4 plates from EM Science. 'H and PF NMR spectra were obtained on a Bruker
AM-400 or Bruker DPX-300 instrument in deuterated solvents such as CDCl3;, DMSO-
d6 or acetone-d6. Chemical shifts (5) are given in parts per million (ppm) down field
from tetramethylsilane (TMS). Melting points were determined on a Thomas-Hoover
apparatus and are uncorrected. IR spectra Were recorded on a Perkin-Elmer diffraction
grating or Perkin-Elmer 784 spectrophotometers.' Mass spectra were recorded on a
Kratos MS 50 or Finnigan 8230 mass spectrometers. Compound nomenclature was

generally arrived at by use of the Beilstein Autonom™ program.

Example 1
Method A: Preparation of substituted ethyl benzoylacetates 1. A typical procedure is
described for the preparation of ethyl (3-fluoro-4-methoxybenzoyl)acetate (1b). To a
refluxing suspension of NaH (60% dispersion in mineral oil, 42 g, 1.05 mol, 3 equiv.,

washed with hexane) and CO(OEt); (85 mL, 0.70 mol, 2 equiv.) in 1,4-dioxane (300
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FHOR4A-B(OH)2 A OH Br Pd(PPh3)4 I M F 45a Method
P HO 4 51, R4 = 4-cyanophenyl R 52, R4 =

wo-20mitoswyphenyl 5 Schenme 15 CN OH N F  OvepBTNS208@015142

MO F Il 58 OH 1. Bu3SnC=CTMs Method J 41b 2.

K2CO3/ MeOH Method L O CN OH Zn(CN)2 Method X CN
Pd2(dba)3 POCI3 N\ F BBr3 \\ F Ow Method C MO/ [ -

1i0), ChWas\ atifled @op@ise ik Mt hmiditionS Gunié 0 aOldolioVe! Chfluoro-4-

SheyyacHaPERong 350D BObAILTSY T PEHRFDBA) gL sagpimder nitrogen.
ARHHE ad&ititN was complete, the mixture was stirred under reflux for an addition 30
min. After cooling to room temperature (rt), the reaction mixture was acidified by slow
addition of glacial acetic acid and solvent was removed under reduced pressure. Water
was then added and the mixture was extracted with EtOAc. The organic layer was
washed with water, aq. NaHCOs, brine, dried (Na,SOy), filtered and concentrated to give
pure crude product as a yellow oil, which can be used directly in subsequent reactions.
Yield: 78.90 g (94%).

Example 1a
Ethyl (4-methoxybenzoyl)acetate (1a).

This compound was prepared from 4-methoxyacetophenone according to method
A. Yellow oil; Yield: 95%; 'H-NMR (300 MHz, CDCl3): & 1.26 (t, J= 7.3 Hz, 3H),
3.88 (s, 3H), 3.94 (s, 2H), 4.21 (q, J = 7.3 Hz, 2H), 6.95 (m, 2H), 7.93 (m, 2H). Minor
tautomer: 1.33 (t, /= 7.3 Hz, 3H), 3.86 (s, 3H), 4.27 (q, J = 7.3 Hz, 2H), 5.57 (s, 1H),
6.92 (m, 2H), 7.74 (m, 2H), 12.65 (s, 1H); MS (ESI) m/z 223 ((M+H]"); Anal. Calcd
for C12H;404: C:64.85, H:6.35. Found: C:64.92, H:6.11."

Example 1b
Ethyl (3-fluoro-4-methoxybenzoyl)acetate (1b).

This compound was prepared according to method A. Yellow oil; Yield: 94%;
"H-NMR (300 MHz, CDCl3) & 1.26 (t, J = 7.1 Hz, 3H), 3.93 (s, 2H), 3.97 (s, 3H), 4.21
(9, /=17.1 Hz, 2H), 7.01 (dd, J = 8.4, 8.5 Hz, 1H), 7.72 (m, 2H). Minor tautomer: 1.33
(t, J= 7.1 Hz, 3H), 3.94 (s, 3H), 4.28 (q, /= 7.1 Hz, 2H), 5.57 (s, 1H), 6.99 (t, J = 8.4
Hz, 1H), 7.54 (m, 2H), 12.62 (s, 1H); MS (ESI) m/z 241 ((M+H]"); Anal. Calcd for
Ci2H13FO4: C:60.00, H:5.45. Found: C:60.12, H:5.25.

Example lc
Methyl (3,5-diﬂuoro-4-mtethoxybenzoyl)acetate (1c).
This compound was prepared from 3,5-difluoro-4-methoxyacetophenone and

dimethyl carbonate according to method A. Yellow solid; Yield: 97%; mp 64-67 °C;
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Ove OV Br 4-CN-Ph-B(OH)2 N F Pd(PPh3a N\ F MO/
Method P MeO OH OH 41b 59 CN CN Ov OH POCI3 N F
wBBo@/ 3973 Met hod C MeO Method E HO CI CI 60 @&T1/US2004/015142
Synt hesi s of Representative Conpounds of the Invention
General Method - Aldrich Sure SealTM Sol vents,
anhydrous without further purification, 5 nmay be used
FONMID €3 0(ERG, mncm)essmmggﬁ):rse@m(sanﬁ) maw hg/ ehwaHa,emH) 7.52
fromAl drich Chemc tions

(ear2)e Minor tawtereer: 3. 8ﬁ|(§,r3z}b)eﬁ Oét(ﬁ’@§|¥ﬂie$ é8 (s, 1H), 7. 754 (m, 28), 12.47

GIRTLA B I3 PRI TS0 S eals oy o

¢ayqo0, HMMG@&&DM3V\;&$4;§Brforned with Silica Gel 60

F254 pI ates from EM Sci ence. 1H and 19F NWR spectra

wer e obtai ned on a Bruker 10 AM 400 or Bruker DPX-300
instrunent in deuterated Sﬁhéﬁﬁksz such as CDCl13, DMSO-

d6é or acetone-d6. Chemni cal ts (S) are given in

Matlicl PePreparhtiom of sl[b'siltldedvﬂ-lfheab'ﬁ]unialuﬁﬂ -ols 2. A typical procedure

gEET RN B PP TRARS! SRy PR R G ayigolin-d-ol 22). A

HRGREF CHBRA (4 hRIRREBERy WEtitd BGY r(gi &gl 5093 8 mmol) p- aglsshdme (2.84

Perkin-Elrrer diffraction® grating er ki n- El ner
S50 mopdip aodnet BaGH '(2vings Odpécmmal \,Oe.‘r 101 % o tdaener(160 mL) was

15 o 5 j
RBIGIRE norends & (o el SREP T3 AR SR ARG Biigd aressure
e feb@tiBe bhigk b1 Aaé QRN iR PAYD QSO miEy aA® héatdd Walehadiux for 3 h.

A: Preparation of substituted et htyg3 benzoyl acetates 1.
Uperyppadiag tprb beganed 1$Q ml) gvageadded fnethe mpjixtugpeThe precipitate formed

‘?és_e?(ﬁte%{rega@ il t{ﬁ?%g% gsnhzegy 1$h EtO and FIIIDCiI%, apd dried in vacuo. Yield:

4.49 badny suspension of NaH (60% di spersion in mneral
oil, 42 g, 1.05 nol, 3 equiv., washed w th hexane)
and CO(OEt)2 (85 nmL, 0.70 nol, 2 equiv.) in

1, 4-di oxane (300 16 WO 2(}59‘%41;[9(39;3 PCT/ US2004/ 015142

6-Methoxy-2-(4-methoxyphenyl)quinolin-4-ol (2a).

This compound was prepared according to method B. White solid; Yield: 69%;
mp > 260 °C; 'H-NMR (300 MHz, DMSO-d6) & 3.85 (s, 6H), 6.29 (s, 1H), 7.14 (d, J =
8.7 Hz, 2H), 7.31 (dd, J=9.0, 2.9 Hz, 1H), 7.50 (d, J = 2.7 Hz, 1H), 7.73 (d, J= 9.0 Hz,
1H), 7.80 (d, J= 8.5 Hz, 2H), 11.59 (s, 1H); MS (ESI) m/z 280 ((M-H]), 282 ([M+H]");
Anal. Calcd for Ci7H;sNO3: C:72.58, H:5.37, N:4.98. Found: C:72.11, H:5.31, N:4.84.

Example 2b
2-(3-Fluoro-4-methoxyphenyl)-6-methoxyquinolin-4-ol (2b).

This compound was prepared from 1b according to method B. White solid;
Yield: 49%; mp 326-328 °C; 'H-NMR (300 MHz, DMSO-d6) § 3.85 (s, 3H), 3.93 (s,
3H), 6.37 (s, 1H), 7.33 (m, 2H), 7.50 (d, J= 2.9 Hz, 1H), 7.69 (d, J = 8.5 Hz, 1H), 7.72
(d, J=9.0 Hz, 1H), 7.78 (dd, J = 12.6, 1.8 Hz, 1H), 11.60 (s, 1H); MS (ESI) m/z 298
(IM-H]), 300 ([M-+H]"); Anal. Calcd for C;7H;4FNOs: C:68.22, H:4.71, N:4.68. Found:
C:67.75,H:4.78, N:4.51.
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m.), was added dropw se via an addition funnel a
sol ution of 3-fluoro-4- nethoxyacetophenone (58.9 g,

wO.280008EB) i n 1, 4-di oxane (150 ni) under nitr @gEMS2004/015142

After the addition was conplete, the m xture was

stirred under reflux for an addition 30 mn. After

cooling to roomtenperature (rt), the reaction m xture

was acidified by slow 5 addition of glacial acetic

acid and sol vent was rennﬁfd under reduced pressure.

Water was then added and &R tture was extracted

with Et @4&.5_ ani.p. - iV HRLeY.,

2, NaHaas DTub O R e mo R L 0P2)
conceTitis atagpound graseprepared fonude aecoding toamethodeB] oWhite solid;

Vel e B Ig (o030 Fsob A 2 13 oty 403 G BDhHA2 Cor s,
{h r’f%‘sg@éy?‘i@é’,yié @%3(9‘2,97.481%@)]: TR, qggg?ﬁ@‘ém\,’\@ﬁ), 11.65 (br s,

prepar from 4-"net cét ophenone ‘acc Ing to

TieY; a8 (EBI) Ml316\/({M'+IE];’),?(183([M+H)]§)%) "H NWMR (300 -MHz,

CDC13): 8 1.26 (t, J =7.3 Hz, 3H), 15 3.88 (s, 3H),

3.94 (s, 2H), 4.21 (q, J= 7.3 Hz, 2H), 6.95 (m 2H),

7.93 (m 2H). Mnor tautonggampledd (t, J = 7.3 Hz,

3H), 3.86 (s, 3H), 4.27 (q, J = 7.3 Hz, 2H), 5.57 (s, )
Medthod €:9Preparation of substituted d+¢hlorp2-pBenydquinphines\s A typical

ESI) mz 223 ([. +) | . Cal for. CJ,2H1404:
et G ceserbedy, it ey miBicion | Br SHR metngxy-2-4-
Bk ydBniaanstift (38, hNAMBenE Q))f'6)mét¢16kﬁ!2§4(rﬁéi oxyFBérSyl)quinolin—
conpound was prepared according to nethod A Yell ow

ol (2271311 2,047 mmed) QS0 (Mrel) ‘ocheyedsatyrefiex for 1 b. After

tieyoffes R, whsgimb e ey kBt e B gfaq. O

Wete skdwly ddded o theubhdedsidut.add tRdmiptturedwas ekirheted withHEtOAc. The
3.94 (s. 3H), 4.28 (q. J = 7.1 Hz, 2H. 5.57 (s. 1H).
G gomic glqy’er yas washed wéh bripg, dripd £ aﬁﬁ4),gbp|se}'ed1@d@n(z§1’trated to give a

s 4 hlohe o6 2t hYEh 1 s B 7560 B8 apg, reerysalized
Etdp/hexdnet-2680C Mot divd pure product as a white solid. Yield: 2.12 g (92%).

(3, 5-di fluoro-4-net hoxybenzoyl )acetate (1 c). This

conmpound was prepared from

3, 5-di fl uoro- 4- met hoxyacetpphgneng and di net hyl

carbonate according to nethod A Yellow solid; Yield:

97% np 64-Chl@o-6-aRtMEyZH(kmedsxyRhaGTquirding/ (3465142

This compound was prepared according to method C. White solid; Yield: 92%;
mp 124-126 °C; "H-NMR (300 MHz, CDCls) & 3.88 (s, 3H), 3.98 (s, 3H), 7.02 (d, J =
8.8 Hz, 2H), 7.40 (dd, J = 8.8, 2.7 Hz, 1H), 7.42 (d, J = 2.7 Hz, 1H), 7.88 (s, 1H), 8.03
(d, J = 9.3 Hz, 1H), 8.06 (d, J = 8.8 Hz, 2H}; MS (ESI) m/z 300/302 ([M-+HT"); Anal.
Calcd for C7H14CINO,: C:68.12, H:4.71, N:4.67. Found: C:68.05, H:4.52, N:4.50.

Example 3b
4-Chloro-2-(3-fluoro-4-methoxyphenyl)-6-methoxyquinoline (3b).
This compound was prepared from 2b according to method C. White crystals;
Yield: 89%; mp 112-116 °C; "H-NMR (300 MHz, CDCl3) 6 3.96 (s, 3H), 3.98 (s, 3H),
7.07 (dd, J = 8.6, 8.6 Hz, 1H), 7.41 (m, 2H), 7.82 (dd, J = 8.6, 1.2 Hz, 1H), 7.85 (s, 1H),
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1H NWMR (300 MHz, CDC13) S 3.77 (s, 3H), 3.93 (s, 2H),
4,13 (t, J = 1.7 Hz, 3H), 7.52 (m 2H). M nor
woaoudsoora73 3.81 (s, 3H), 4.06 (m 3l1-1), 5.58 per/ubbkos/o15142
7.34 (m 2H), 12.47 (s,.1H); M (ESI) nlz 243
([MH-), 245 ([MtH 4); Anal. Calcd for Cl1Hl1oF204:
C.54.10, H 4.13. Found: C54.37, H 4.08. 5 Exanple 2
70t (ol JB= 1Rr6g 220 a4, difl)pB.08ufds ti + R ediz, 1H); MS (ESI) m/z 318/320

GulBfsy L SN e {cﬁefobﬂé%g?gmyg# 5756 PHACEAYE 41! Round: C:64.03,

@4!@@1{1 2- (4- nmet hoxyphenyl )qui nolin-4-ol (2a). A

m xture of et hyl (4-nethoxybenzoyl)acetate (1la) (5.12
g, 23.0 mol ), p-anisidine (2 84 10 g, 23.0 mmol) and
p- TsOH (22 ng, 0.116 mol 9% in toluene (100
m) was heated at 80 C f(ﬁ‘ aféplgg After cooling,

MEinAND: BepARIMess mnu@awbe&nmepmﬂyﬁlummms 4 A typical
resul ting cr ude solid was dissolved in Ph20 (50 nL

pewrtdhisais algsarigd rfor 6re|p:szparaiwnaofrﬁ—brogmzr(%—@@pwﬁmeéhquhenyl) -6-

mL) s added e e
nﬁ?ﬁg yﬁcllé a?lg "% or nﬁg vvag\ colfnﬁ(r&ljg ?l (Ft r a{b 4-methoxyp heny)-6-
MR8 duiriolif-EbR@ba(10.43H,B3.0 raﬁm)darnu@mr@ (Mg, Ut nﬁﬁoe,lzjequw ) in

Wﬁb&lﬁBWLkW@B{%ﬁ@F%@th%W )i rbftsrifoaling tq Ha)waterigng then aq.

STEGHE, 155040 BB TG o AL o i
lw@adﬁ&asﬁe(Bw&ﬁ v(laster (akb, ,bnﬁe,Z(ﬁ'le(ds(Naﬁ@ft) filtedrdd (hjough:a short pad of
s\xjhca |_Iﬁ7ar,_;g)cmiqq}ltr::1t7 48’ %We aJ crudg }Oel‘%zv s011q1:|)|_gvh}7‘h ghag gecrystalhzed

(gﬁ%ﬂ /ﬁeﬁ’ﬁe/é%dz'bC) t%w%%ufegpro&lggt as %@1@%%%%? mgel@ 89 2,008 (95%).

C 72.58, H5.37, N 4 98 Found: C.72.11, H: 5. 31,
N: 4.84. 25 Exanple 2b )
2-(3- Fl uor o- 4- met hoxypheny* ™42 hoxyqui nol i n- 4- ol

(2b) .~ Thi s1-BASHHESOMeidSy-RL@AREMS lﬂa"ﬁ‘yi AoRAE Md)g 1O
met hod B. Wite sol |ed le(g | d: 43@6 )6526 32 d&
1H- NNFRig Somppppd wovECeRisd Som 3% a(:@ord@g)to Bethgd (I8, White solid;

2 oy b gsrithsct T Al 8o 3 g0 o 30,

6 1 07 £9,
;midégl )§§ﬂ(ﬂzikd2Hé 7:381%:1 J = J&§2HZHZ tﬂ) 714D. (8! J{=§7IJI'E,|)1PQ 8.02 (d,
or

E1FE1 HENOSO7 @63 '2.@ 8 74 Zﬂi,, N94(568%{)F0M$d(ESI) m/z 344/346
<ﬁy§$ﬁg§§05§'¢gfﬁ%% o BHROMOPH 193203 N:4.07. Found: €:59.37,

H:3.95, N:4.03.

Example 4b
4-Bromo-2-(3-fluoro-4-methoxyphenyl)-6-methoxyquinoline (4b).
This compound was prepared according to method D. White solid; Yield: 95%; -
mp 115-121 °C; "H-NMR (300 MHz, DMSO-d6) & 3.93 (s, 3H), 3.96 (s, 3H), 7.29 (dd,
J=28.8, 8.5 Hz, 1H), 7.35 (d, J= 2.6 Hz, 1H), 7.49 (dd,' J=92,27Hz,1H),7.99 (d, J=
9.2 Hz, 1H), 8.09 (m, 2H), 8.47 (s, 1H); MS (ESI) m/z 362/364 ((M+H]"); Anal. Calcd
for C17H13BrFNO,: C:56.37, H:3.62, N:3.87. Found: C:56.44, H:3.63, N:3.80.

Example 4c
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Exanpl e 2c
2-(3,5-D fl uoro-4-net hoxyphenyl ) - 6-net hoxyqui nol i n-4-0

w0 20@¢cip3973hi s conpound was prepared from | c aceordiSp@4/015142

to nethod B. Wiite solid; 5 Yield: 53% 'H NWR (300
MHz, DMSO-d6) 6 3.86 (s, 3H), 4.03 (s, 3H), 6.42 (br
s, 1H), 7.35 (dd, J =9.0, 2.9 Hz, 1H), 7.48 (d, J =
2.8 FMrBﬂdlblO-Z?(Sﬁ%dlﬁhpr(SH)metlQXﬁﬂle@bﬂ @metlmmyqumghqggc)

mz 316 ([ M 318 t hod .
Pr épaﬂa]lsl([ H;'%médb%gti’r?é%g%ﬂ?ni ﬁlcoarCSO l%gonﬁe&ll\é%nfg?l fte solid;
Sield dorh 6 17001 U*}le@ﬁﬁﬁmﬁe@d@g) 580 (s, 3H), 408 (s, 3H),

preparat’i on of 4-chl’oro- oXy- 2-
et fq&mzﬁlyemi rﬁUIFBPBlOlE(n{,SBID 19EN1\/K1(I¢(E)MHZ CDCly) &-128.34 (d, J

st BBy LUl ol i Bl R s,
HoLu it il g €0 s%um@:fgf%zﬁgsot‘%imﬁa remved

were slowy added to the solid residue and the m xture
was extracted with Et OAc. The ganl c layer was
washed with brine, drled( filtered and

ﬁﬁ(ﬁﬁ&i‘? @rﬁl%n%'cégﬁxr? fgmlc P%&H#'Faﬁon WinsBBAS Ao %&ﬁ&l@ procedure

rou ort i ca and recrystallized
(s@lﬂ@&ﬁ%dﬂefoamm sﬁﬁhe@s dfol-briowm- W-hydnomdphmy]aglmolvm&@é (6a). To a

lid. Y | d: 2. 9 le 3
aooléﬁ%r g‘??@?“ﬁbéy”‘e % %@trﬂég%w@ﬁ leﬂqleﬂa(‘ﬁlaﬁ {a) @4y me, 0.70
%\ﬁhoﬁ) &P (geﬂoi'&?caaaaé SP%{L%dwé’sC&RIeQ' S'I&’V]%od E@ﬁt’i’&ﬁo@Brg (1O M, 2.8
te so Yield: 92% " np 124-126

iz 2. &'mﬁjsﬂ) in6sCH@Glg (fl;@ r@ipplqn Blxg8re(as s;m)ed ay rtofgr @1 mu} and then at

%o C;zo? 212_'5') Alfz coolsin ingan( ice Soja_ﬁj‘_baq éaﬁéoz é”%fddﬁd éferér_( %bwly with

orous) stirfin l\ﬁ@o gfench the Feddtiblt,, andithe rdfultifeShnixti¥eZwas extracted with
300/ 302 ([ Anal . Calcd for Cl7HI4CLINQR:

Et@ac.1 2The|-pr4amg lawrzwa@?washg@, wdth origg dosd (Nap Gy, filtered through a

il\hc&]?%(}, gf 51‘1?3'3@?11 elljn??%onﬁentra eﬁl to fp“e WI}O\% sohc{, r\]zvgl)l(chquas ref:rystalhzed
(EHEAbkYane$0 Yidlds 180Mpq8n®) \/\/&anésﬂa@r elek fnfodthhn be further purified
according to method C. Wite crystals;

by zilicpes chrqmq(mmaglgo«gy lm_ﬁxtrae@@i 3»}1 thg2l§ IEI,@I fd‘l)lowgd.bby neutralization

%—B%%\Iéﬁ 7.07 (dd, J= 8.6, 8.6 Hz, 1H, 7.41 (m
%g (dd J=8.6, 1.2 Hz, 1H), 7.85 (s, 1H), 19

WO 2004/ 103973 PCT/ US2004/ 015142 7.94 (dd, J = 12.6,

2.0 Hz, 1H), 8.03 (d, J _cﬁ H) MS (ESI) mz
318/320 ([MrH +): Anal. CEF¥HPER2 C17H13CIFNO2:

C: 64.26, H 4. Jnibbeh244-hyaroi3PhedyiRfifolin-6-ol (5a).

This compound was prepared from 3a according to method E. Yellow solid;
Yield: 77%; mp > 260 °C (dec.); 'H-NMR (500 MHz, DMSO-d6) & 6.90 (d, J = 8.8
Hz, 2H), 7.37 (s, 1H), 7.38 (dd, J= 8.8, 2.7 Hz, 1H), 7.94 (d, /= 8.8 Hz, 1H), 8.09 (d, J
= 8.8 Hz, 2H), 8.16 (s, 1H), 9.83 (s, 1H), 10.33 (s, 1H); MS (ESI) m/z 270/272 ((M-H]),
272/274 ([M+H]+); Anal. Calcd for C;sH;oCINO,: C:66.31, H:3.71, N:5.16. Found:
C:66.15, H:3.78, N:5.04.

Example 5b
4-Chloro-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol (5b).
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H:4.09, N 4.37. 5 Exanple 4 Method D: Preparation of

substi tuted 4-brono-2-phenyl qui nolines 4. A typical
wonosadsa7e i s described for the preparation of PCT/US2004/015142

4- br ono- 2- ( 3-f | uor o- 4- met hoxyphenyl ) - 6-

met hoxy-qui noline (4b). A m xture of

2- (3-fl uoro-4-nmet hoxyphenyl)-6- methoxyqui nolin-4-ol

( 2b) Thie cagipgund3 a9 prepaieyl feone 3SP@ERBe@dinz0o gnethie ByroYelloy powder;

i 0kt e 320 e BB (TREHEL BBy (hpg b /= 5.

%‘7%&% yugddefls ansl ﬁzf!ﬁ(dﬁ‘.)(i—k)roez\ﬂﬁﬁz qx«l)rmsexq 213}, 18.06 ()dd J=13.0,

he organic |layer was washed W th wat er

hBiHw 1H 5. %(sg NEQSOA2, (sf 1H), 8P&d (5,HEDUGHS AESHaw/e 2 &/@961([M H]),

U @Rl AR R T B et Be Bl Aol Fowna

@Q;lg;ygpg@q\mr@duct as a white solid. Yield: 12.00 g
(95% . 15 Exanpl e 4a
4- Br onp- 6- net hoxy- 2- (4- met hoxyphenyl ) qui nol i ne -(4a).

Thi s conmpound was prepare r according to nethod
D. Wiite solid; Yield: 9%%“2@1%27 158 C, 1H NWR (500

Mz, CDC13) 3- Br8ﬁ0($(4 B}I‘roxﬁpl%y()ﬁunn%ﬂhr&ol?(@a)? 03 (d,
J 8.8 Hz, 2H), 7.3 8 (dd, J 8. Hz H) ,
7. 40 Thiis c\g)mpognd;wqg Jprepapgd, aogor@lgng i mgthadgi 8Y|q§10w wder; Yield:

S it ZgﬁpMﬁﬁdgg 2 A Gof {2 prishradf d &ld, f‘i §.7 Hz, 2H),

7N33§%so %2{)2?36(6&J=1\D 4. D6 HAOHN G0 H I =395 HZHIB), %09 (d, /= 8.7 Hz,
ZHBrSo?rﬁoﬁszH(IBSr&rg@r bHMJﬂéﬁr{@xl;IBh V9 I(FSB-met3A 443y 6 (I In 316/318

I o e, GRREI G SEINGRT 14 097 B%% 8. Wi R Ep 5505

Ht—?.z61,IDN$CD8d6) 6 3.93 (s, 3H), 3.96 (s, 3H), 7.29 (dd,
J=8.8, 8.5 Hz, | H), 735(d J= 2.6 Hz, 1H), 7.49
(dd; J = 9.2, 2.7 Hz, , 7.99 (d, J= 30 9.2 Hz,

iH). 8.09 2 ,847 ESI) mz 362/ 364
(Fbwru +) ,(Arr?aI.I_I)CaI cd fgr ém‘iggslz&oe:)c 56. 37

H 3. 62, N:43B8dmo-Re@Giuore:4abydibxyphaiybanindlia-@6l (6b).

Exanp 4c 2004/ 1 73 PCT/ US2004/ 01 14

4- Br olﬁﬁlsf"{%"’%ﬂ‘ﬁb ef BEFPSTGB%%R!‘E ﬁgWB‘Ngﬁ&& fp_rget ﬁox\}%}lﬂ%P"Wder'
oAC J o un

SLL0794 oy TEA0 QMO AR AEIDAISEIRS 0 707 - 5,

8.6 Hz, 1H), 7.36 (s, 1H), 7.39 (dd, J= 9.0, 2.6 Hz, 1H), 7.94 (d, J = 8.8 Hz, 2H), 8.06

(dd, J = 13.0, 2.0 Hz, 1H), 8.39 (s, 1H), 10.32 (s, 1H), 10.42 (s, 1H); MS (ESI) m/z

332/334 (IM-HY), 334/336 ([M+H]+); Anal. Caled for C5sHoBrFNO,: C:53.92, H:2.71,

N:4.19. Found: C:53.84, H:2.72, N:4.01.

Example 6¢
4-Bromo-2-(3,5-difluoro-4-hydroxyphenyl)quinolin-6-ol (6c¢).
This compound was prepared from 4c¢ according to method E. Yellow powder;
Yield: 66%; mp > 255 °C (dec.); 'H-NMR (300 MHz, DMSO-d6) & 7.37 d,J=26
Hz, 1H), 7.40 (dd, J = 9.0, 2.6 Hz, 1H), 7.95 (d, J = 8.9 Hz, 1H), 7.99 (d, /= 10.1 Hz,
2H), 8.47 (s, 1H), 10.48 (s, 1H), 10.67 (s, 1H). ""F-NMR (400 MHz, DMSO-d6) & -
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Yield: 66% np 170-172 C, 'H NWR (400 MHz, CDC13) 8
4.00 (s, 3H), 4.08 (s, 3H), 7.41 (m 2H), 7.71 (m

wolRe4/18303 (m 211). 19F-NMR (400 MHz, CDCl3) 8CTARB003415142

(d, J 5=19.0 H); MS (ESI) niz 380/382 ([MH +).
Anal . Calcd for CL7H12Br F2NO2: C:53.71, H 3.18,

N: 3.68. Found: C:53.47, H3.17, N 3.60. Exanple

M1 2306, F =heta) MSodEsdurdz B60/362 dBvidily B423oh (LMT"H@) Anal.

@ﬁ‘?ﬁ"é@éﬁ%@\ﬁ??éﬁé?ggﬁ2@98 03)9(%, ﬁ*‘;o Q_ggpfég{%ﬂ%l‘@ N:3.75.

(6a). To a solution of

4- br onp- 6- net hoxy- 2- (4- net hoxyphenyl ) qui nol i ne (4a)
(241 ng, 0.70 mmol) in 1,2-dichloroethane (5 nL) was
added slow y a sol ution of gﬁhﬁ'u(% OM 2.8 nL, 2.8
mol ) in CH2A 2. The reaction %ture was stlrred at

rt for %Aﬁbtﬁ)xﬁ-ﬁ%ﬁdﬂﬁﬂzm ﬂuéﬁo-@—zfc@fox?pli\enyﬁqhﬁmlme(Q‘V) ng
in an ice bath, ag was added very s]owly

Yiethody By ol8 asﬁqlqun@f ﬂ@rcqn@ﬁc(ﬁ fiyogo- ﬂé@{é{quﬁhenahaumﬁﬁn-6 ol (6b)
t
(BB bt 2P, P RS PERE Rt By Ty 5 i, oo

irblytigde dl.2 mbughs alow$yl addedpaxd the nsixhire svag etn,'re(ha'drt for 12 h. The

concentrated to_.gi v 1 sol i d, i ch was

rfeézwsmgftmezw 6 e el Sty meg dte Byt govpentrped. Water
%m@ ity thd FAREQGHE tan&: At RSl WAk trRYEd fvith %tomé The organic

i ca gel chromatography or by extraction with
Iawﬂ wasceradingd watht water, bamc ahriedADay§ @, MedaeOnd @mmﬂt@eda@ give an

@g%gﬁm e D (B hRopt: et AL ted: mp 208

® 4w 0 ( ) _
m I\(IQI\/R I?(NMﬂ M@Mﬂ’t G@@chy 8%, 38‘%, ?’1&%@94(§(s8§132 7.@29’ (dgH)f’ 8.5,7.6
Hz,31H), §,531¢d), J = B8, Zd(Hz Jﬂ),87 80 (&, ZH)z8.01Kd, J7= 94.3( 21 Hz, 1H),

g 6. drbgs 2 Lary oigh 07 ama e cndt oG 57 1.1

WM HFolnd: 258418 H4:2(deMiH.67,; Anal . Calcd for
CI5SHIOCI N02: " C: 66. 31, H.'3.71, N:5.16. Found: C: 66. 15,

H:3.78, N 5.04. 30 Exanple 5b

4- Chl oro- 2- (3-fl uor o- 4- hydgox yl) qui nol i n- 6- ol

(5b). 21 WD 2004/ 103973 P@ﬁ‘?‘é@l}%m 015142 This

Bl Gl Was tﬂﬁ@tﬂ 106edufO iR Ws@ibear fir NBe t § iRk Osk @(3 fluoro-4-
%(}g}l@l ow povvder ield: 70% gﬁ > 320 C (dec.);

yhsnyl bﬁ/g@iqﬂgl}n n7-pig JA= ngixtyre  of 4-brol_n|-1c£\| 2-(3-fluoro-4-
hydroxyphenyl)quinolin-6-ol (6b) (100 mg, 0.30 mmol), Nal (225 mg, 1.50 mmol), and
HI (57%, 0.01 mL, 0.08 mmol) in 2-butanone (1.5 mL) was refluxed until all starting
material was consumed (24 h). After cooling to rt, the reaction mixture was
concentrated, and partitioned between ag. NaHCO; and EtOAc. The organic layer was
dried (Na;SQy), filtered through a pad of silica gel, and concentrated to give pure product
as an orange powder. Further purification was obtained by recrystallization
(THF/hexanes/-20 °C). Yield: 95 mg (quant.).

Example 8a
2-(4-Hydroxyphenyl)-4-iodoquinolin-6-ol (8a).
This compound was prepared from 6a according to method G. Yellow solid;
Yield: 87%; mp 198 °C (dec.); 'H-NMR (300 MHz, DMSO-d6): 8 6.89 (d, J=8.7 Hz,
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8.7 Hz, 1H), 7.37 (s, 1H), 7.40 (dd, J= 9.0, 2.5 Hz,
1H, 7.95 (m 2H), 8.06 (dd, J= 13.0, 1.8 Hz, 1H),
wo6.28¢4/1039731H) , 10.32 (s, 1H), 10.42 (s, 1H); MBCTHESR)04/015142
mz 288/ 290 ([MH-), 5 290/292 ([ M+H] +); Anal. Calcd
for CI5HOCIFNO2: C:.62.19, H 3.13, N 4.83. Found:
C. 61.95, H 3.30, N 4.64. Exanpl e 6a ,
281 Br .Aod 2 €46ty d)Hy phbﬁhgdd) qut $6! 2.0-16z, dH)( 38%# .(d.1.6=0 iz, 1H),

83%@3 t}ng?}@&piﬁg Eﬁg bl 1yl %ijjs ,_,Hp\wéd% JESD m/z 362

(Q@ﬂzﬁ] 361@1%1 (G%ac;deal 8: 571{1!;14\1022@49 61 183. 783N3 86. Found:
36 dd, , 7.92°(d, J= 9.5

CH4751J-])I318 DB3.64, J= 8. 7 Hz 2H) 8 32 (s, 1H), 9.85

(s, 1H), 10.34 (s, 1H: MS (ESI) mz 314/316 ([MH-),

316/318 ([M+H +); Anal. Cal cd for CL15H10Br NO2:

C:56.99, H:3.19, N 4.43. Equngle §b55. 05, 15 H: 3.61,

N: 4.13. Exanpl e 6b

4- Br ono- 2- ¢+ -Flugsedt-hydrpay phepyhetriadoguinedin:G068B)-

ot hobn S ERTRHIE e SERRURE, ) RINGD o7 OB, §Ou1E, Yiels

c%ﬂﬁtCHZ p> IrB(B\Ih@ &&QO‘MMQM@ é:gmg)oc?é)(&d.,oﬂw& 9.8 Hz, 1H),
) S —
1M (4, 7=92 Idz g 38 (ddHJ)aﬁ)o , 1lNd,863(d=T £90.6 Hzp 1§, 7.89-

18 it ks, W gt st ffton . o

MsadESI)Cﬁi/@ QSDqI[MQJI;SﬁQﬁzFQMH]Q 522, Cd:ﬂ:dz fRLC SHAFENGD. C:47.27,
Found:; 0l1l. 25 Exanple 6¢
ﬂz%ﬁ@ 67. (F@usd&ﬁﬁéér%%%%} dXypheny! ) qui nol i n- 6- ol

(6¢c). This conpound was prepared from 4c according to
method E. Yell ow powder; Yield: 66% np > 255 C
(dec.); "H NWR (300 MHz, DVSO-d6) 8 7. 37 (d, J = 2.6
30 Hz, 1H), 7.40 (dd, J= 9.0, 7.95 (d, J=
8.9 Hz, 1H), 7.99 (d, J= 1%*31111%&69 47 (s, 1H),

YR T E—
db@(ﬁ*ilﬁ:ﬂ fodthe 3ynthesiSofH- ):yarNBS rESioxy+A-#-B6ho SfthefyIMuifioline (9a). A

ROEYS 181 Pt - (ER s s ggnore (g9, (172 me, 0.50
D31/ Zn(ENEXBIRAE (750 mmol) and Pd(PPhs)s (29 mg, 0.025 mmol, 5 mol%) in
anhydrous DMF (2.5 mL) was heated at 80 °C under nitrogen until all starting material
was consumed (2-3 h). After cooling to rt, water and NH4OH (2N, 5 mL) were added
and the mixture was extracted with EtOAc. The organic layer was washed with water,
brine, dried (Na,SOy), filtered and concentrated to give a crude solid, which was
recrystallized (acetone/-20 °C) to give pure product as a white solid. Yield: 127 mg
(88%).

Example 9a
4-Cyano-6-methoxy-2-(4-methoxyphenyl)quinoline (2a).
This compound was prepared according to method H. White solid; Yield: 88%,;
mp 183-184 °C; 'H-NMR (300 MHz, DMSO0-d6) & 3.86 (s, 3H), 4.00 (s, 3H), 7.12 (d, J
= 8.8 Hz, 2H), 7.32 (d, J = 2.7 Hz, 1H), 7.58 (dd, J=9.2, 2.7 Hz, 1H), 8.09 (d, J=9.2
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6- Acet oxy- 4- br onp- 2- (3-f | uor o- 4- acet oxyphenyl ) qui nol i n

e (7). Method F. To a solution of
wo-20408p72- ( 3- f | uor o- 4- hydr oxyphenyl ) qui nol i n- @cwvlus¢@bp15142
(668 ng 2.00 mmol) in THE (20 nL) was added Et3N (3.5

m). After 5 mn, acetic anhydride (1.2 nL) was

slowy added and the m xture was stirred at rt for 12

Hz, IH])e 81T ¢deadct BGnHr M)y 8 Iwias 1H);| MS ¢BSH hm/adgh ((M+H]"); Anal.

Gl lri o Rt 05 6 o 3 AR AT TR T Tl NG NS,

extracted with Et OAc. The organic |ayer was washed
with water, brine, dried (Na2SO4), filtered and
concentrated to give an iEmnwlsﬂbi d, which was

eCry oL RS AT TRk Bl BhuteTion.
3H), ’?hl@Q:oﬁrﬁ)ouﬁcﬁ'Dwaﬂprg%;écﬂ%onﬂ ﬂb&o@ord?n@tolﬁleﬂ%d AH) White solid;
7.53 (dd, 1), 7.90 (m_2H), 8. 03 (dd,

Vield: 92%%; mp1l 8919076, ‘H “SMR (309, MBH) CD&1955 898 (331, 4.02 (s, 3H),

ﬂ%% (&cg').f 1 '8%19"",'%[%%303 éﬁlzmg?iﬁ%(ﬁ{fdf& 9.2,2.7 Hz, 1H),

Examl ?H? 726% (dfat hed2G, 2A Hym?ak owgmﬂjus 69 Sep‘, J=9.2Hz, 1H); MS
descri bed for he sy nthesis o | uor o-

‘Iﬁﬁd} m/ypmwﬂw:ﬂ} i),odbqall lcdnfos- Gism%\;zozACrﬁ&mrH 435, N:9.09.
hyd henyl i n-6- ol
Fe R 6138 ) Nl (255 my, 1150 ol ), and

H (57% 0.01 nL, 0.08 rmol) in 2-butanone (1.5 nl)

was refl uxed untiI all starting material was consuned

(24 h). After cooling to rt, the reaction mxture was

25 concentrated, and partlﬂ %glgetv\een aq. NaHCO3

and Et CAc. The organic Iayer dried (Na2SO4),

Mekth@al &dGeheldhrocedure fof Osdémethybtion wsivk PonEBI r(alt ®gr./HC)).
to give pure product ﬁlz an _orange powder. Furthe

Purtypicalatnrerediiss 1SbUsicRBEl biPrr dbs ysmitasisz o] &rﬁyano -2-(3-fluoro-4-

ﬁf’g W éhd: 95 t
s %%%@p%%yx)h 7 odoéﬂ?r?%?#ﬁ@6 %fl g% queﬂuom""
“@“Wn@fﬁ'mﬁlpwwdlm OBR(Bewer msﬁgmol)rmﬁrm BB (480 m,

%( gé o O| Ay %el EQQ %Zg% %aleg Je%:tlgn I:ffss)el 98 av@nd bath until all

a%%m&@ﬁa @EE(F é&ﬁa{%@&/(@@@@%m ?dﬁ)Byr 71-&01%{5 4-9.n éo(ﬁp;% /ﬁCl) After
g)o(bmgﬁo 1t} pfjater \gasofgid@d{ to glssolge Vhek@hd,’_aml th«sngzq_tu(eswas:mgtracted with
B e nf i s il 00, P 2880 s s
hréph6 3, pad Df78licdN.gdl &8d EdbttiatedCtd 7gibe. a Wndeldolid, which was
gc?ystsalhzed (THF/ether/-20 °C) to give pure product as a yellow powder. Yield: 80 mg
(95%).
| Example 10a
4-Cyano-2-(4-hydroxyphenyl)quinolin-6-ol (10a).

This compound was prepared from 9a using Pyr./HBr according to method I.
Yellow solid; Yield: 89%; mp > 240 °C (dec.); 'H-NMR (300 MHz, DMSO-d6) & 6.92
(d, J=8.7 Hz, 2H), 7.30 (d, /= 2.6 Hz, 1H), 7.45 (dd, J=9.1, 2.6 Hz, 1H), 8.02 (d, J =
9.1 Hz, 1H), 8.13 (d, J = 8.7 Hz, 2H), 8.58 (s, 1H), 9.93 (s, 1H), 10.64 (s, 1H); MS (ESI)
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5 Exanple 8b
2- (3- Fl uor o- 4- hydr oxyphenyl ) - 4-i odoqui nol i n- 6- ol (8b).
wohis/1osarpound was prepared accordi ng to nmet hoBCGUS2004/015142
Crange powder; Yield: quant.; np > 180 C (dec.);
"H NVR (400 MHz, DMSO-d6) 6 7.06 (t, J= 8.8 Ft, 1FD
10 7.26 (d, J= 2.6 Hz, 1%0, 7.33 (dd, J= 9.0,
rﬂ/lzl) 2617 (BG-HY), 253 AMHHE), 1Adal. Tadgl f0r9@16ﬁmNzQﬁl) C @3 83, H:3.84,

,19 068 Fpipg: {3 71271@43?8%&%%?) i gssscl)H)( [ Mllc-)l] 2)6 o2

([M+H): Anal . Calcd for CL5HOFINOR: C. 47.27, H: 2. 38,
N: 3.67. Found: C. 46.31, H 2.83, N '3.15. 15 Exanple 9
Met hod H. Conversion of aEyampledfbdes to ary

cyani des. 4@ ; ¥18 8' flEoro4- g roxyShen%'?)sqﬁfﬂokf%dG op(lO[)ye

synt hesi s

4- cyarys @oﬂ@bﬁ%iﬁa@p&épaf@tﬁwpbﬁﬂﬂkr) sidorting we n{eda)d 1A Yellow

m xt ure of

pbvbleaiBd S RoRp-22§01°Gritendx yEMR (40 MIBE.IRSOad6) 5 7.10 (dd,

}P% é}a% 7;{10( gg) Eg:,){rgpd 2%% 2%19/(5@' nO %%ﬁgulﬁy% 97 (m,
ﬁMFs (é)flagt.lﬁtb oggig eﬂr}Iﬁgls 68 \ggds Jfg}g% rrtmeﬂelrz T8}, lsmq@,f%}g)g 10.36 (s, 1H),
ldb@ﬂ i(Rg 1H0; ?tMSV\ﬁiSé} mafad 2RHAEM-TDN, 2§1 rfﬂ)/[*\)ﬂdr)e aerdg Caled for
Car LI R SR a8 Folf EfbA O AT o SRga ©

filtered and concentrated to give a crude solid, which

was 25 recrystallized (acetone/-20 C) to give pure

product as a white solid. Yield: 127 nmg (88%.

Exanpl e 9a

4- Cyano- 6- net hoxy- 2- ( 4- rretEhOX)Ppﬁenyl)qw noline (9a).

Methidd sJ:conpenerdl wascahepafed Bd-catatlizad teuplighodadtions of 4-

lﬁvxlqlitg %gi%lgﬁq%g)wxl eglgg'gg%seglts ﬁyp]igﬁ@é?cégureg escli}l/ﬁic%%qrothe §ynthesis

. 7 » 0f 4. -
%f %(3‘3 Sﬂigr 425%7 H%yﬁ}%n 1344—\’11157183111311#6 ol V?D égxgzi/(t\%g309f743 bromo-2
(Bﬁ'rdolrls%mﬂ/r@%hdgfl)qﬂmohm@ol &lﬂ7(8(4dmg,] 02238 ngnéd),, tlﬂj’ct)yl(vinyl)tin

o e bl £ i), 0 PRRE e o6k, BYAR g 10 mot%) in
thu%l?ie rm();lv\?P refliixed 48derHi@ neur%ﬁ a¥l starting material was. consumed

uor o- 4- net hoxyphenyl ) - 6- net hoxyqui nol i n
md(lﬁbc)lpltatlon of black palladium (0.5-1 h). Filtration through Celite and purification

by passing through a short pad of silica gel gave pure product as an orange solid. Yield:
57 mg (81%).

Example 11a
2-(4-Hydroxyphenyl)-4-vinylquinolin-6-ol (11a).
This compound was prepared from 6a and tributyl(vinyl)tin according to method
J. Yellow solid; Yield: 69%; mp > 200 °C (dec.); 'H-NMR (400 MHz, DMSO-d6) &
5.69 (d, J=11.7 Hz, 1H), 6.23 (dd, J= 18.3, 1.0 Hz, 1H), 6.90 (d, J = 8.5 Hz, 2H), 7.31
(dd, J=9.0, 2.7 Hz, 1H), 7.35 (d, J=2.2 Hz, 1H), 7.40 (dd, /= 17.3, 11.0 Hz, 1H), 7.88
(d, /= 8.8 Hz, 1H), 8.01 (s, 1H), 8.11 (d, /= 8.8 Hz, 2H), 9.73 (s, 1H), 9.98 (s, 1H); MS
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Thi s conmpound was prepared from 4b according to nethod
H Wite solid; Yield: 92% np 189-190 C, 1H NMR (300

wOka4/168C33) 8 3.98 (s, 3H), 4.02 (s, 3H), 7. pOT(U8004D15142

= 8.6, 8.5H, | H, 7.36 (d, J = 2.7 Hz, 1H), 7.48
(dd, J = 92 2.7 Hz, 1H), 784(m1H) 798(dd

J=12.5, 2.2 1H),808 1H), 8.09 (d, J= 9.2 He,
CESY) 520D (QESTT), Pk AVBO9T Y] M alcdiiti oEaNeY: Cot7.53, H4.98,

ULHRIE 0 Gt 000 Fans €107

Procedure for O denethylation using Pyr./HBr (or
Pyr./HCl). A typical procedure is described for the
synt hesi s of 4-cyano- 2- ( 3Expmpleollh

hydr Oxypheznéi %‘ﬁ%’gﬁ'—gl:h&{&rgxy%heﬁ?fﬁ@-ﬂnﬁqﬁ}ﬁ%ﬁfﬂtéop{l 1b).

4- cyano- 2-(

met hoxm’l@ kempbindwaeplepaed ud':dwdhhgea (nQﬂ)bd (19 Dramge 91idP Yield: 81%;
and r./ HBr (480 n% : g was heat ed at
|Gn(d@cgeaHelﬂl\4Peﬁ’@0|M ZA/EQ/%S@ déh &>.ghfé, et Al Qnt i2l Hz, 1H),

é?li ™ P T8 B 1885 P DY SUR P ) e Tl 3 7.90 (@, /=

VOLLes, 1\1@87@6@13 1H) 8106§Q|1H§ $.08 (801 € 13nd210Mez, MK, W0.e4 (s, 1H),
was extracted with The or)ggm c la

thincs wh e (ST o 250 (1SN 28D AT or dgal. Caled for
f
P RHIOR BP0, 50 Ao B GRTSE T BN R 150

C) to give pure product as a yellow povvder Yield: 80
rrg 25 (959% . Exanple 10a
4- Cyano- 2- (4- hydr oxypheny | BXmpMEI12n- 6- ol (10a). This

SRR, % SAERCARAAFET S0 4 Bine gy it oo
l@yihfm})phehﬂ)q\ml(n%}ﬁl 5/1—2&1,) BMBRtat6 of 8- (6—1@@rox&ﬂ;en&l)i4 8inylquinolin-
554 A 748 ) S 420 OB o e i

@nd%r dro%éﬁ atr@bsgﬁer%l ath'f')ball%o ot $-h. 1he rehSi&fmbSure was filtered
2004/ 103973 PCT/ US2004/ 015142

ﬂnfczug%@etl{el\/lahﬁi QOHCQIBBltﬁ(d[ forigive) 2 yellow sohd,cwhichr was recrystallized

&%g\a%%@ﬁrl }gfn@@%"é)sl\l 10. 68. Found: C: 71. 75,

4- Cyano- 2- (3-f1 uor o- 4- hydr oxyphenyl ) qui nol i n- 6- ol
(10b). This conpound was %p\epared usi ng Pyr./HBr
according to nethod |. amplpbiader; Yield: 95%

np
> 280 C (dec. 3Eth#%§&%§yﬁﬂ%yl)%9hﬂ6é o130 (dd,

This compound was prepared according to method K. Yellow solid; Yield: 94%;
mp 140 °C (dec.); 'H-NMR (400 MHz, acetone-d6) 6 1.38 (t, /=7.6 Hz, 3H), 3.06 (q, J
= 7.6 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 7.31 (dd, J=9.0, 2.7 Hz, 1H), 7.35 (d, J = 2.7
Hz, 1H), 7.77 (s, 1H), 7.91 (d, J = 9.0 Hz, 1H), 8.12 (d, J = 8.8 Hz, 2H), 8.59 (s, 1H),
8.77 (s, 1H); MS (ESI) m/z 264 ([M-HY), 266 ([M+H]").

Example 12b
4-Ethyl-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol (12b).
This compound was prepared from 11b according to method K. Yellow solid;

Yield: 97%; mp 118 °C (dec.); 'H-NMR (400 MHz, DMSO-d6) & 1.35 (t, J = 7.6 Hz,
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J =090 88Hz, 1H), 7.31 (d, J = 2.7 Hz, 1H), 7.47

(dd, J = 9.0, 2.7 Hz, 1H), 7.97 (m 1H), 8.04 (d, J=

w0 .2004Hp3973H) , 8.08 (dd, J= 12.8, 2.1 Hz, 1H), 8COASE®4/015142
1H), 10.36 (s, 1H), 10 10.68 (s, 1H); Ms (ESI) mz 279
([MH-), 281 ([MH +); Anal. Calcd for Cl16HOFN202:

C. 68.57, H 3.24, N 10.00. Found: C:67.26, H 3.30,

I 93.5)@-(]q,EJa=WD5 @171 2H).57 Vet d J9.0Ceema! 11D 9@6ddr £=fDp Hz, 1H),

-catal yze coupllnggzreactl ons of 4- br om)gw nol i nes

P d
T2 s V17 9-Baféhizs §hise &H).ph Bt el dres B 1z dBr 7.8 (m, 1H), 8.00

ryL synt | . N
G AR ISEER 825 e 1040 Ao MGtz 312 (M), 284
((MB)); AAmiakt Qaled dbr € 3,NIO2- C:72.07, H:4.98, N:4.94. Found: C:70.61,

3-fl uor o- 4- hydr oxyphenyl ) qui nol i n-6-0ol (6b) (84 nu,
A0, NP3 tributyl (vinyl)tin (110 L, 0.376 mol,
1.5 equiv.), and Pd(PPh3)4 (29 ng, 0.025 mmol, 10
nmol % in 20 toluene (2.5 nL) was refluxed under
nitrogen until all startiEgampledi3aal was consumed and

o Rl T A Fud i
shor tTIHQdco%&):o%h% ;&ﬁsg q%f%a_v ?rzggy Ex%a%c?g%%{ietgﬁsﬁeﬁ@ﬁﬂ%butyltm

solid. Yiel
RegrdingytdmotiphEnYellow powdet qlickibI83M; 6mp210 2@ (dgc.); TH-BMR (300

SR GoRirig ) ST Gaot 7 Gl S oAy G oo 1 73 1)
dee.1r; 1 4 _

i R S Rl R i S e Rl

870 &, 3HHIZ9.12K8, 1HJ; 31S 8BS duz 332 (M-M])233 (+HIH), Aial36alcd for

.‘ﬂggfv:ceé;i=29:§5’§4éﬁ°ﬁz7,4?y‘;}f??é-gﬁdoaa&?@?ﬂ-fiéI,-I%éwi’ﬁ:*%-a?-l?”:’

8.8 Hz, 2H), 9.73 (s, 1H), 9.98 (s, 1H: MS 26 WO
2004/ 103973 PCT/ US2004/ 015142 (ESI) mz 262 ([MH -),
264 ([MrH +): Anal . Cal cdExamplell3B13NCR: C: 77. 55,

EI;(Lah'ﬁéglélufp%-aéﬁgy%rogypp%%g:yl)g-[ztdi'ir%gfhylsil:yﬁét%?fhylll\lt:]lf'ihgﬁﬁ-ﬁ-ol (13b).
2- ( 3-Fhis ododnpbubiy dwax edparudl Frodr \6bnyhdl L('trnﬁéthwsﬁyleﬂhynyl()jtributymn

(11b). This conpound was prepared according to netho
agcordpgnigemetbpd §; Redalowdeig 1Yigld: G4f0;168-NMRIS60 MH2, HciioRe-d6) &

: dg) ol (44, =.11.0,, 1. y 1), _
G55l 7 3LT 32 o3, 35 ) 75y Ted 9.0 37 o gs 0. -
Xz Hz] 1), 87.053gn,( TH), 3t47.(d./7 90.d He, J5F), 89.3QsHerl), kHR. (dd; P56 12.8, 2.1
I&m 1}-%, 8.06 (s, 1H), 8.08 %dd, J=13.1, 2.0 Hz, 1H),

181, 9.05 (31 14D), 9.86 G 1B WS, (EBR) /v (BB 352 G36+H] ).
([MH-), 282 ([MH] +); Anal. Calcd for

Example 14

Method L. A typical procedure is described for the synthesis of 4-ethynyl-2-(4-
hydroxyphenyl)quinolin-6-ol (14a). To a solution of 2-(4-hydroxyphenyl)-4-
[(trimethylsilyl)ethynyl]quinolin-6-o0l (13a) (88 mg, 0.26 mmol) in MeOH (3 mlL) was
added K;CO3 (146 mg, 1.06 mmol, 4 equiv.) and the mixture was stirred for 30 min at rt.
The reaction mixture was quenched with aq. NH4Cl (5 mL) and extracted with EtOAc.
The organic layer was washed with water, brine, dried (Na;SQ,), filtered and

concentrated to give a crude solid, which was purified by passing through a short pad of

silica gel to give pure product as a yellow solid. Yield: 66 mg (96%).
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C17H12FNC2: C.72.59, H 4.30, N:4.98. Found: C:70.18,
H 4.43, N 4.61. Exanple 12 Method K A typical

wonosadsa7e i s described for the synthesis of  PCT/US2004/015142

4-et hyl -2-(4- 15 hydroxyphenyl )quinolin-6-ol. (12a). A
m xture of 2-(4-hydroxyphenyl)-4-vinyl quinolin- 6-ol
(11a) (17 nyg, 0.064 mmol) and Pd/C (10 wt. 9% in

Et OAc/ THF (2 nL) was sti rExamplgddar hydrogen

at nosphere al, | r on

m xture vvas(‘%E?ll n}yl'g% hﬁ %xdjl?ﬂ%éfi (ihma-liﬂ?g (ﬁgﬁ; nt r at ed

t 0 giTifs Sontpdunaw BPréghredriticordingts m&thdscyISI a’lellowesdhd Yleld 96%;
(THF/ hexane/-20 C). Yield: 16

p 26O YC-(Heq.)- @%Mmz), @Mng’rqi 940@ %62.86 (9( Jlila) ggéhﬁql ¢ =87 Hz,

ARGt 5 P DE BT MU ¥t S B AR A LIB 0 He 1HD),

zﬁ@@(@ﬁﬁ)d@m% 1J 38 . Hz, dH) ) gl (4 1H§H)o 28(HaH)8, M3 (ESB m/z 260

(W@H 2 zﬁzl'@ +ﬂ}-|5)? 15211%5(3%1@(1 for Qwﬂn?‘]‘%@?ﬁ.és_ I‘}’4%‘§ NSS 36. Found:

éE’&s747H%éoé%5%4 217 (5 Ak N (ESl) nl3 264
([MH"), 266 ([MH +). Exanple 12b 30

4- Et hyl - 2- (3-f 1 uor o- 4- hydroxyp enPé ) qui nol i n- 6- ol
(12b). This conpound was rom 11b accordi ng

e o e T .
e, B Maﬂ‘ﬁ Lasp Ve@aﬁmﬁm*’%@dﬁh@w ﬁbﬂlpd.l OYellow solid;
7..07 3 =9

i ot o e [ BN st s Baado i B 44, 11, 7.7
A =5 5 3,7 6 U2 a5 i Mg 23 1, 752

(i), 1}13 194 (1 = ONTI¢,EST)) 801 Zd@82= (3.8} 1D Tz, 1PR. 14(s 1H) 10.28 (s,
N& H+): Anal, Caled for CITHIAENO2: C 72, 07
41641 (Faou%l ENYRg300 Mg DMES-dq), 8, b%“‘é%ﬂl e131%a88HZ)

h I I
S TR SR S b e kol o,
H3c6 1788 5.9R SFdupd eC17Prevl ])It3r$4qu}t.29!.r7111 n 10 according to

method J. Yell ow powder; Yield: 83% np 210 C (dec.);
"HNWR (300 MHz, acetone-d6) 6 0.38 (s, 9H), 7.02 (d,

J=8.7 Hz, 2H), 7.44 (dd, Eﬁmglelmz. 7 Hz, 1H),
2-(3,5-Difluoro-4-hydroxyphenyl)-4-ethynylquinolin-6-ol (14c).

This compound was prepared from 6¢ following a combination of method J using
(trimethylsilylethynyltributyltin and method L. Yellow solid; Yield: 87%; mp 220 °C
(dec.); "H-NMR (300 MHz, acetone-d6) & 4.39 (s, 1H), 7.45 (dd, J=9.1, 2.7 Hz, 1H),
7.60 (d, J=2.7 Hz, 1H), 7.95 (d, J=10.1 Hz, 1H), 7.96 (d, /= 7.1 Hz, 1H), 8.00 (d, J=
9.2 Hz, 1H), 8.14 (s, 1H), 9.18 (s, 1H), 9.31 (s, 1H); MS (ESI) m/z 296 ([M-HJ), 298
(M+HT).

Example 15
2-(3-Fluoro-4-hydroxyphenyl)-4-(phenylethynyl)quinolin-6-ol (15).
This compound was prepared from 6b and tributyl(phenylethynyl)tin according
to method J. Orange powder; Yield: 92%; mp 125-129 °C; 'H-NMR (300 MHz,
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7.63 (d, J= 2.7 Hz, 1H), 7.99 (d, J= 9.1 Hz, 1H), 8.05
(s, 1H), 8.18 (d, J=8.7 Hz, 2H), 8.70 (s, 1H), 9.15
wO04lB973M5 (ESI) m z 332 ([ MH -), 334 ([ MtHP&Y/US2004/015142
Anal . Calcd for C20HIONO2Si: C.72.04, H 5.74, N 4.20.
Found: C.71.67, H:5.79, N 4.07. 15 Exanple 13b
2- (3-Fl uor o- 4- hydr oxyphenyl )-4-[ (trimethyl silyl)ethyny
UMQOLdHﬂSWﬂ@E{i% | JEIS3%)8.8 HZNI1S), c@rma&,%mzmmamm 53 (m, 3H),
frome6b and (trimethylsilylethynyl)tri but}{lltl
T80ddr 6t A HBd4 (m, ﬁéﬁ 7= %l &1zl 2194845 (44, Miwr13.0, 1.8

W00 U 5% s ot e

J H.J
1?6 ﬁ§ (&&i J H)l':‘ 7536 271{2(12 M$ lcmsl)%l/@@s@ S'EMJF?)); 386 gmw] ) Anal Caled

fdn-@st%Fd)E)z( €7, H: @926\1 @§4 EH}nd KZS76( ‘ESSH 3 8B NZ5Y.
([MH-), 352 ([MtH +). Exanple 14 25 Method L. A
typi cal procedure is described for the synthesis of
4- et hynyl - 2- (4- hydr oxyphenyl ) qui nolin-6-ol (14a). To
a sol ution of 2-(4-hydroxyphenyl)-4-
[(trinmethylsilyl)ethynyl] §35#8mptd ¥ 6-0l (13a) (88 ny,
| ) ; 2-(4-
l\i t%lgd lf’ )A &gw §c?éd{1 s\l’q\’gésr%ng cgrq‘gr v\%s tlgxésﬁ’sg é;)[fg4 acetyl-2-(4
héiiyl)qtunohﬁ-baﬂr eagiteann m xt uPr e waschgeenchfed i-hrbmo-2-(4-

wﬁw%%agﬁmgh%@aqﬂé@%{ {050 anoTh G itovatipgnibutyttin (152
AR5 Mg 0561 SR AL B AT e

nplad vedfs  refluxied aurgbk pirogpny empl raél pstan@hg:tmamzd wab | @msumed and

p?%nlp%gggl /g‘i @%%5 1 %i ﬁ/ga 1gg4t ougl’?7é)’e11te and removal of
sérv'éﬁthgml -dari fsimerom¥RHas yédlsqalve@ hrd mﬂﬁ (9 Imlﬁ)l%) thlsTéahﬁlon was

ompound was prepared accord mg to method L.
aslddad HCI Yllé,l dml9end thermix2go was ctwed )’or 30thNMRr1( 3’®fDerMelncentratlon

agl\@g[—@ Was & _d%@d %.nd éheg%pggre%gﬁs( ex:}raﬁtgd (\xgal E%A%Sgﬁ%ngC layer
vad?’)was?le@ 1Vlﬂ1dar1n]3 driéd CNA‘JSO/;)]- |f91teréa 3 c(oﬁcenlﬂdiﬁ)d 1809 4 drude solid,

8.7 Hz ,9818 MS (ESI)
vmuzh @6 pm(lflqs\ﬁ. lp;} p:}ssmgglzrogglm, :;21q1} pad\ﬁgq;l 1ca(gql dej gfv§pure product as a

AR ARG o g P BT

4- Et hynyl - 2- (3-f 1 uor o- 4- hydr oxyphenyl ) qui nol i n- 6-0
(14Db) .

—

Example 16a
4-Acetyl-2-(4-hydroxyphenyl)quinolin-6-ol (16a).

This compound was prepared according to method M. Yellow solid; Yield:
78%; mp > 245 °C (dec.); 'H-NMR (300 MHz, DMSO0-d6) & 2.81 (s, 3H), 6.92 (d, J =
8.7 Hz, 2H), 7.33 (dd, /=9.1, 2.7 Hz, 1H), 7.71 (d, J= 2.7 Hz, 1H), 7.93 (d, /= 9.1 Hz,
1H), 8.15 (d, J= 8.7 Hz, 2H), 8.33 (s, 1H), 9.84 (s, 1H), 10.14 (s, 1H); MS (ESI) m/z
278 (IM-HJ), 280 ([M+H]"); Anal. Caled for Ci7H;sNO;: C:73.11, H:4.69, N:5.01.
Found: C:71.75, H:4.84, N:4.47.

Example 16b
4-Acetyl-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol (16b).
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Thi s conmpound was prepared from 13b according to

nmethod L. Yellow solid; Yield: 91% np 222 C (dec.);
wokeNMR397300 MHz, DVBO-d6) 6 4.98 (s, 1H), 7.0PCT(Ud004d15142

= 8.8, 8.8 Hz, 1H), 7.36 (dd, J = 9.1, 2.7 Hz, 1H

7.45 (d, J = 2.6 Hz, 1H), 7.92 15 (m 1H), 7.94 (d, J=

9.0 Hz, 1H), 8.04 (dd, J= 13.0, 2.0 Hz, 1H), 8.14 (s,

1H) , TA{3 e¥ngdosind vﬂdﬁ)prgﬂe@ecﬁﬁoﬁﬁ% hb&mdﬂa@ﬁo MyEh6BRD. Mrtlow solid;
DVBO- d6) 6 -136.44 (dd, J = 13.2, 8.8 Hz): NB (ESI)

Yied: 838, (ViR 254 *08(dleq. | MIBNIR AQQIMH@aDMSQ-dﬁ) 5 2.82 (s, 3H),

7314 E%j'\%z% §57 F12;, . 7. #p&afhc&'l 2 9312, 1871 G, P=8% 1z, 1),
7@5&(@; F~=Dofl H@rmﬁsfm%oxmah@rml Qdd47 et {9yl t.nqqu{)ns 86Qs, 1H),

4c) . Thi s conpoun was prepared from6c foll ow ng
18,18 ¢sbiHal 0.37 (sl He! TeMR (&0 Hz, DMSO-d6) & -136.51 (dd, J = 12.9,

5N 03I FSD et Vb bt 2 U P ) e g ctPNos

c(@z@@g %140761&%1’1”%&@ @7&3@3{@%9 19:'2087 7.45 (dd, J=
iH), 0 (d, 7 Hz, 1H), 7.95 (d,
J-lOle "1H), 796(d J—71Hz 1H), 8.00 (d, J=
9.2 Hz, 1H), 8.14 (s, 1H), 9.18 (s, 1H, 9.31 (s, 1H);
MS (ESI) mz 296 ([MH-), 298 ([MH+). Exanple 15

30 Example 17
3- Fl uor o- 4- hydroxyphenyl) 4- (phenyl et hynyl ) qui nol i n

2-
Mﬁggd N.18) typiral BrOQ@pr s¢ihed pfp’éﬁ@r%thﬁiﬂ@ 61§ 1 dyydroxyethyl)-2-

IR b o281, el g

%yM@lﬁ@l%E b@qwza B@ngJSEQQthZEtCDH/EQ ﬁhﬁ) v@as added
J= 7.36

NqE»Hﬂ mg70 i3 nqrmﬂ) 3}151 the mlyggrbe(\aas sjlrpeglzat(gt fcg 3011pi)n $q7]z;IaHCO3
Dl o g 3eSedytR e (1 (98 o mrone
ThEorgdi@d-1ayiRwas StishddrwitbbEee,ddijedINa; 309, fiBered dind Torcentrated to
11%,\;‘171']1% solﬁgﬂuc@gEg %ie%}zz pgég}g(ltﬁi% a s&or%?admf silica gel to give

phke%ar@&uct%ls%b wBQ\wa& YieldS34me (B8%).88, N 3. 77.
Exanpl e 16 t hod A typi cal procedure is described

for the synthesis of 4-acetyl -2-(4- 10

hydr oxyphenyl ) qui nol i n- 6- ﬁ A m xture of

4- br ono- 2- ( 4- hydroxypher%(}fa)"if%bf3 |n 6-ol (6a) (111

ng, 0.354 droxyethy)-2 vihblil-64ol $272) N0,
(I“H%‘ X ﬁ; ‘Iléﬂévﬂpd( fM ? 0%

0. 42 ol , 2 equiv 4 (40 0.
nol Thmcqmpwdu\ﬁasmméﬁb aqcyrdlng}o wethadelN| U @@vxup@wder Yield:

oBb% 29930413k oL, A NMRF360 PRLTHNTE036) V52 45 QS HIRS B0 ), 5.33
(dq, J= 63, 43 Hz, 1H), 5.55 (d, J = 4.3 Hz, 1H), 6.90 (d, J = 8.7 Hz, 2H), 7.25 (d, J =
2.5 Hz, 1H), 7.29 (m, 1H), 7.87 (d, J = 8.8 Hz, 1H), 7.98 (s, 1H), 8.03 (d, J = 8.7 Hz,
2H), 9.75 (s, 1H), 9.92 (s, 1H); MS (EST) m/z 280 ((M-HJ"), 282 ((M+H]"); Anal. Caled
for C17H;sNOy: C:72.58, H:5.37, N:4.98. Found: C:70.68, H:5.16, N:4.33,

Example 17b
2-(3-Fluoro-4-hydroxyphenyl)-4-(1-hydroxyethyl)quinolin-6-ol (17b).

This compound was prepared from 16b according to method N. Yellow powder;

_ Yield: 98%; mp 155-165 °C (dec.); '"H-NMR (300 MHz, DMSO-d6) 6 1.49 (d, J= 6.4
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preci pitation of black palladium (0.54 h). Filtration
through Celite and renoval of 15 solvent gave a dark
woesidusy73whi ch was redi ssolved in THE (5 nl). pCo/uskoog/o15142
solution was added HO (1N, 1 nL) and the m xture was
stirred for 30 mn at rt. After concentration, ag.
NaHCO3 was added and the m xture was extracted wth
Het, GED, 5.30édqriranils 42aKer 1HWaS SWdshedt. hiltz 1H),i he9 (dik; Ve 8.8, 8.8

A, 723k Ao U 8 155 s Srngthir S zal 8 g6 @, /=
18ad 106 183, |1}g>a R (4, qgg?%pgqmr @@Iggt(s 2sHR 'ZONNe (996 MHz,

id. Yrel
IZ?II\?’.[AIC)ed@IEL Z3642N§’(«HU®(1@)9§']2’ H)zb;uMSoﬂESﬂi) mzzoz98((1MaI)ﬂ ), BAO {IM-+HT;

Al B80 Bt BN sfidtonnc: Chr it 4.7

M-z, DMBO-d6) 8 2.81 (s, 3H), 6.92 (d, J:87Hz
2H),733(de 9.1, 2.7 Hz, 1 H, 7.71 (d, J =
2.7 Hz, 1 H), 7.93 (d, J Exomplék§ 1H), 815(d J=

e ““W%S@yowi b 3tnyphigiy-Fnigoiz-y L anitiplis-b-0i1p).

Cal c
o 71d1‘7129 E&rﬁ%&g%&%ﬁe%&ﬁgréﬂa E6>(He_1|an1'€)d %b%l@ta@ﬂylthlfz@w‘é&cordmg to

maethed iy | Ylovappwdest 0Y$1¢1yiﬁ%)xylpm erdf0) Yii(drsti nTHENBYR (400 MHz,
0 3 o4/ 0 2. T
Ok Sl Do S -6 (D Tt ko FE 1400 (m, 28,
sYoeﬂ kq%léﬁp |3Hg; 8N %lthH?%?ﬁlsrquﬁﬂho%ﬁ(s Girderts) ¢ (PSI) m/z 337 ([M-
] ),—389 Q[M8HT )J-IZAH?—’!lJ-ﬁ:alC(? f%C(SHdLFN]ZO-’ESgC:ﬁ} 9P, H 328, N}S}28 Found:

95 (d, J =9.1 H, 1
Gsth %‘%‘@@7%3 12 (dd y 2o 9,( 21 Hz, 1H), P
(s, 1H, 5 10.18 (s, 1H), 10.27 (s. 1H: 19F-NVR (300

MHz, DMSO-d6) 8 -136.51 (dd, J = 12.9, 9.2 Hz); M
(ESI) mz 296 ([MH-), 298([MH—|]+) Anal . Cal cd for
Cl7HL2FNO3:  C: 68. 68, H 44 % B,bﬁ] Found: C: 74. 32,
H 4.09, N 4.87. 10 Exanpl € '}lp od N. A typi cal

procedur e i 2-@eHgdidxgphémil)- 4hﬁethymdmolﬁx-6\-fol (19)
n?lgt%g,ihd R R ‘5@,@@%&%@3 nﬁlquﬂn%'hg% 51159 36 me, 0.132
%%mmme)@mgg 9 B k%g},g@ogﬁg}g i&@atg@d 150 °C in a
Sbﬂed maz’llcm eeswalios% hr adtentoalingftort, 34 NﬁL{Cl vm sloveki@@8ed, and the
mixture was extracted with EtOAc. The organic layer was washed with water, brine,
dried (Na;SO,), filtered and concentrated to give a crude solid, which was purified by
silica gel chromatography give pure product as a yellow solid. 'H-NMR (300 MHz,
DMSO-d6) & 4.10 (s, 3H), 6.89 (d, J = 8.7 Hz, 2H), 7.24 (dd, J = 9.0, 2.8 Hz, 1H), 7.30
(d, J=2.7 Hz, 1H), 7.35 (s, 1H), 7.79 (d, /= 9.0 Hz, 1H), 8.08 (d, J = 8.7 Hz, 2H), 9.74
(s, 1H), 9.89 (s, 1H); MS (ESI) m/z 266 ([M-HJ), 268 ([M-+H]").

Example 20
Method P: General procedure for Pd-catalyzed coupling reactions of 4-

bromoquinolines with boronic acids. A typical procedure is described for the synthesis
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15 was slowy added to quench the reaction and the

m xture was extracted with Et QAc. The organic |ayer
woasoyvastied with brine, dried (Na2SO4), filteredrasdos/015142

concentrated to give a crude solid, which was

purified by passing through a short pad of silica ge

to give pure product as a yellow powder. Yield: 34 ng

0@9§- Audfd-FraaRk He?@le %henquumohn—G -0l (20). To a suspension of
- Hydr oxyét hy 4- ol

f OX en ui nol i n-
A AR L M r%wl&paﬁgawde%g@wst asided thigrgmo-2-(3-

it O e -
Sg&g% f‘z]f FO Mirdat 14 30 s rrﬁkﬁlre ‘561551&1&1 sehuenti%l@ p‘HZnylborU)uc acid (30

n7g, 2824 iﬁmqu)l 2 enusvz) gl ;31 Nﬂz@% (&le srhy, 5 qqusg‘s) e@d ’fth}uxture was

%%%%Cgé‘n}ll ‘ﬁl} Stagglé na’_!ftﬁ}ﬁ_ﬂ%vt%s corg%lgr?e(l a%ﬁ,q#é}pltaﬁng ﬁf g%alf égﬁadlum (2-

I gy, FI&NGEEE, 4. MWHGL whk 2dded aiM 4h@8eacff@m meixture extracted with
C.70.68, H 5.16, N: 4. 33. Exarrﬁie 17h

E10¢g- FThooprganicHymr oxappteshgd i W&fﬁﬁmn@xglé?q—]wgzagp)ﬂ Siltered and

cgggeél?%te@tzgve a Pjﬁﬁed (s‘cﬁlﬂp W lR‘{ m aJ s£1 %ﬂh’%@l a short pad of
silbda- gbﬁﬁ) @vé pere. p}odu/ci-bsl‘d\ﬁllb@qm“?ddz_ Y[a}!ABCGOdﬁg (B8 %). 49 ( d, '
J= 6. 31 WO 2004/103973 PCT/ US2004 01 1

5. 32 %%Fluym- hygirozyphepg)-4rpen oKy 8of 20y Hz

1H) "17th %oﬁlggund]was ﬁre?are@ a%corh%g té I_Il)lethgd ?3 ?Ql‘lov? E})wder Yield:
0/&6 n(pjaj58 JI6%°C,13 H—NMRS{49{1 MH:J:-J)DI\/ECO%)( § 7 (17—|Idd 9.-98.8, 8.8 Hz,

1&@3@ 1§id(45|a 2 7\,1:1;,21 7@22(213125—'\' %g;;v'ﬁ), ;.55&’5 ) 591?,)7?5 (s, 1H),
{4 0y B s DA
No3H(HTH), BExdor, ¢S F-NMR (400 MHz, DMSO-d6) & -136.61 (dd, J = 13.0,

FI uar 0- 4- hydr oxyphe q I|n
Coipas)S itk mongb g s 537 86 3 - Silsf diicdr Gl
&7knbbutyds nanny! Edihazele. s@Cﬂom Rg3g9, 10 method J.

Ye fsl o powder’; " Yi el 3 56% 280 C (dec.); 1H NWR

(400 MHz, DMSO d6) 8710(t J—88Hz 1H), 7.38

(dd, J= 9.1, 2.7 Hz, 95-8,00 (m 2H),

8.07-8.12 (m 3H), 8. 21 (Fﬁxaﬂlb' €2hp 18 (s, 1H), 10.26

(s, 1b)-Maotdsa 3ifyl)-4D-thbeh) IpndaPn g hilybih ’6)01 21

Anal . C(al cd for 18H’§Vf3 yg l.\(h th}y&? ﬂ)g (8)
FoundFhis cogpoand Mag picparad: ﬁrog}gﬁb 16ing p tolylboromc a01d according to
method P. Orange powder; Yield: 85%; mp 184-188 °C; 'H-NMR (300 MHz, DMSO-
d6) §2.44 (s, 3H), 7.07 (dd, J= 8.8, 8.8 Hz, 1H), 7.12 (d, J = 2.6 Hz, 1H), 7.31 (dd, J =
9.1, 2.6 Hz, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.49 (d, J = 8.0 Hz, 2H), 7.82 (s, 1H), 7.94
(dd, J= 8.4, 2.1 Hz, 1H), 7.96 (d, J = 9.0 Hz, 1H), 8.07 (dd, J = 13.0, 2.0 Hz, 1H), 9.91
(s, 1H), 10.21 (s, 1H); MS (ESI) m/z 344 ([M-HJ), 346 ([M+H]"); Anal. Calcd for
C22H16FNO;: C:76.51, H:4.67, N:4.06. Found: C:75.55, H:4.50, N:3.74.

Example 22
2-(3-Fluoro-4-hydroxyphenyl)-4-(4-fluorophenyl)quinolin-6-o0l (22).
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Exanpl e 19 2-(4-Hydroxyphenyl) -4- et hoxyqui nol i n- 6- ol
(19). Method O A solution of
wWO-200108903 2- ( 4- hydr oxyphenyl ) qui nol i n- 6- ol (5aPpCcfaB82008/015142
0.132 20 mml) and NaOwve (71 ng, 1.32 mol) in MeCH
(6 mL) was heated at 150 Cin a sealed reaction
vessel for 24 h. After cooling to rt, aq. NH4C was
s| oW Yhigddetpowaidd V\tabepxeﬁhﬂétiuﬁenwaﬂ) e))shfgamt-ﬂﬁbrwpﬁdnvlboromc acid
EtOAc The orsclganlc | ayer was was wat er

kg lemeihed B 1Orangs sewderg ek shta ameél@@"ré. e HERMR (300
S OMEOLE hé"’?‘b§@d Was, Blﬁif i gddsy §P 898k, 11, 7.32 (dd, J =

ogra ure

gbrzsmzc 300, ’I\I_/#*Z(dcﬁbcf%?ﬁi?])z @H)Gr 7163 gﬁ 2}§H7 86@s 8@2(?*95 dd, J=
$.4, 194{23 1%{)%97 (dHj= 9. B5 1D, spso(dd 7!793@@2 OJHz dH), 496 (s, 1H),

log? o il sy oS Sl et B £ 350 MR 3 ARall Scated. for

EzqamHzBJO%OCth)QHI F75,Cen01 AFoupidoCeduse HE 81, N:3.68.
Pd- cat al yzed coupling reactions of 4- bronoqui nolines

with boronic acids. A typical procedure is described

for the synthesis 32 WO A}{l)}ﬂi)gié 73 PCT/ US2004/ 015142

of 2-(3-fluoro-4-h)rdroxyphen - 4- phenyl qui nol i n- 6- ol

(20). cT-()4-€lﬁmphmyrl)m-(bﬂluom-@ﬂﬁm))ﬁymathmnﬁhml (23).
nol 9

0 dded 4- br 2-
1 ooy B0 i§- AP w@%yp§eaaﬁmﬁofrpﬂl Bolusign f-iteorops oy fposgpic. acid
m&ef&ng‘{bdm%%dfﬁ XOHnEe g@«gdeﬁtwe[@%f/mmﬂaqw 1m,7a>t: ME-NMR (400

To this mxture were a d Sequentially phenyl borfonic

Xz umsoaiamé 7@3:{4 a7 Hi, m)eqmwt ) RS Hxy 1MNa26D8dd, J = 9.1,

bt S0 TG daed e beantin 7 Gull Sonbe e 2787 & T, 7.93-7.98

Gﬁemplst@ﬁtdmﬂm'oa% Ral iﬂ}ﬂ'm§ 1H3, 10.20 4 ) MS (ESI) m/z

cool 1'ng, was added” and feacti on m'kxt
ééet/s@ﬁ:t[wﬂh),t%6/ﬁsa)@w+ﬂme forageliled foayermﬁtFN@@ 68,95, H:3.58,

lg”%%e\r‘fopg e%g 8934\;’? aﬁg#‘ﬁ e2§oOI4i) d, f:Mlmt i[]e\?vagnguri fied

by passing through a short pad of 10 silica gel to
gi ve pure product as a yellow powder. Yield: 60 ng (91
% . 2-(3-Fluoro-4-hydroxydmample24- phenyl qui nol i n- 6- ol

b R 2 %&mﬁﬁff“@-*@%ﬂw {?/Bh%r&%@g. %'-qt%'g‘?'ﬁnolm Rl

(7 4(1)8 1%?15]5 &hﬁ@nﬁlﬁi)wa% ﬁre@lreﬁd gl;o(m] =618J1&1ngg8 Aﬁcﬁdﬁophehﬂboromc acid
aquyrdu?g @7 ﬁapdgﬂ_DYervgBovger 1Held: 8% mp 2@@@67 j’Q 8 H;-NIV[R (400

d 1
%ﬁg_sé%ﬂp% (& < 931%% “ﬁiﬁ)olﬂo’ 13%%{% Olf;pbﬂm (dd, J=9.0,
1 8HANVR)(AD (M= 8.5)[[@@14}3)7 B (5,138), 6 b5(glob (rﬂ 2H)18.09-8.10 (m, 3H),
10.00 (s, 1H), 10.21 (s, 1H); MS (ESI) m/z 355 ((M-HJ), 357 ((M+H]"): Anal. Caled
for CpsH;3FN,Op: C:74.15, H:3.68, N:7.86. Found: C:73.69, H:3.53, N:7.86.

Example 25
2-(3-Fluoro-4-hydroxyphenyl)-4-(4-trifluoromethylphenyl)quinolin-6-o0l (25).
This compound was prepared from 6b using 4-trifluoromethylphenylboronic acid
according to method P. Yellow crystals; Yield: 76%; mp 299-300 °C; 'H-NMR (400
MHz, DMSO-d6) 6 7.07 (dd, J= 8.8, 8.8 Hz, 1H), 7.12 (d, J= 2.6 Hz, 1H), 7.31 (dd, J=
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8.7 Hz); M5 (ESI) mlz 330 ([MH-), 332 ([ MH +);

Anal . Calcd for C21HL4FNO2: C.76.12, H 4.26, N 4.23.
woeawth039@374. 52, H:. 3.57, N 3.77. 20 Exanpl e 21PCT/US2004/015142

2- (3- Fl uor o- 4- hydr oxyphenyl ) - 4- ( 4- met hyl phenyl ) qui nol i

n-6-ol (21). This conpound was prepared from 6b using

p-tol yl boronic acid according to nethod P. O ange

QOD,VSUGIHZ YHQ,I ’d40 &5,%=r8l(}3Hi,824H)l,87849Q;d I BRI, 311{) Mﬂz (s lH) 7.94

DIVEO- (2_( 3H), 7.07¥7 J = 8.8,

(fiBi J= 81@ 2(]deJII§) % @E.’I=19.(p_|}-1’z, Hy B. Q7d@|1d g]—_13205 ngI[Iz 1H) 9.91

(é 13{)“%0 zitg IH?) ‘*"‘2% %rﬁm mﬁ ﬁl;‘)g]gkasﬁg%) 5J713%§8§@d 2ﬂ 1 132,93 Hy),

-l51 u); (s)7 P8 B3 ﬂl/z-3£98 QI\/,HH,] 9, I40‘6)( M&HT?) (1AIil)ﬁ?al ('%‘%lec(l e )@22H13F4Noo
S,

Cméé 1@41'4 3@3«&\[@ 5., Fosmé @mm]ﬂ;u $.45Cal cd for

C22H16FNO2: C: 76.51, H:4.67, N 4.06. Found: C:75.55,
H:4.50, N 3.74. 30 Exanple 22

2- (3 FI uor o- 4- hydr oxyphenyxanpié 26 f | uor ophenyl ) qui nol i
n- (2(2)%} 33 WD 2004/ 103973, PCT/ US2004/ 015142

Thi s ¢ anobivarsehygr epmhsayIrigiiabest-Hoau oln--ol (26)

G ang RVTENHRGhEF el e 88 ke piconcing

tMThethM/BOCﬂﬁl)lgGBpo'/WdHﬁ (Yﬁeld.] &5% Empiz, 160 %) (deZ,) 0”}’H(N1MR (#90 MHz,
BMASA) (1@d5 7306 @ é— 888 Yz, Aﬁ) zﬁp é@ /88 7§p|)(kgd ﬂ%é % &.2 Hz, 1H),

zl_gﬁ(%jj%éb g (%%{ 1@987@93 @(rg'zz%)l{)&lz's')% @619]~ 13,6 %I‘H% 1), 9.97

(EHH), W01R(s, (18]); IMB; (BB HESB6 (M-IBA8 38§ MINHHH]"); &l Caled for

GoRIFbId: (%o, B S N Egofaud el a4 e

Exanple 23 10
4- (4- Chl or ophenyl ) - 2- (3-fl uor o- 4- hydr oxyphenyl ) qui nol i
n-6-ol (23). This conpoundxamplpépared from 6b using

%23258—2&8%+§r%ﬁﬁv&0%%b€/3ny®p3 gér%y'%ﬂlf‘@q“"}ifﬂm LAY
e 3@%&?3@3\2&% d((aﬁled ﬂom%b us'l'lig#-&?ﬁdm&)b@ﬁm(d acid accordlng to

meihsdé’ HY e lczwl)powzlem Y‘(l@ld 3(7%8 mp F 350 B (dge. B7YI<I§\IM§+MOO MHz,

é@gg 7@ S %g{{é 1%7(0C}%§ E%fﬂ)]ffaﬁlz-l) (8 1190, 26 17,

1%[2%*6]4 C(},JQ*@@( ﬁ@SZH)ngBﬂ(é)ngAV‘%% (ﬁa(hf:(i 8% 918 (dd, J=13.0, 2.1 Hz,
1ED68.794d, 3. 952'11);\103027@ 18 AR3Rds, 214{) MS (EST) m/z 331 ((M-HJ), 333
(IM+H]"); Anal. Calcd for CaoHi3FN;O5: C:72.28, H:3.94, N:8.43. Found: C:70.79,

H:4.08, N:7.87.

Example 28
2-(3-Fluoro-4-hydroxyphenyl)-4-(5-pyrimidinyl)quinolin-6-o0l (28).

This compound was prepared from 6b using 5-pyrimidinylboronic acid according
to method P. Yellow powder; Yield: 34%; mp > 340 °C (dec.); 'H-NMR (400 MHz,
DMSO-d6) 6 7.00 (d, J=2.6 Hz, 1H), 7.08 (t, J = 8.8 Hz, 1H), 7.36 (dd, /= 9.0, 2.6 Hz,
1H), 7.98-8.02 (m, 2H), 8.08 (s, 1H), 8.11 (dd, J = 13.1, 2.2 Hz, 1H), 9.11 (s, 2H), 9.37
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20

4- (4- Cyanophenyl ) - 2-(3-fl uoro-4- hydr oxyphenyl ) qui nol i n
woteml10§424) . Thi s conmpound was prepared from 6BCUAISDE4/015142
4- cyanophenyl boroni ¢ acid according to nmethod P.

Yel | ow powder; Yield: 52% np 266-267 C, 'H NVR (400

MHz, DMSO-d6) S 6.97 (d, J= 2.7 Hz, 1H), 7.07 (t, J=

(8 ﬁ{)Liao of7 (ls‘J) LH)71644 (sj dH);) :MQ (]ESI) iz 631-IZ[M—1-HD), 334 @RI+EI); Anal.

_5 95-8. 00 ng ZIiI%.

@aledif%clldfl(zﬁ%\h@a-l)c 682% ﬁﬁ@é 1&12 6 oundy 5.3 H:3498, NNg.-30.
(ESI) mz 355 ([MH-), 357 ([MrH +); Anal. Calcd for
C22H13FN202: C. 74.15, H:3.68, N 7.86. Found: C:73.69,

H: 3. 53, N 7. 86. Exan‘pl e 2%Example 29

1) i nol i n- 6- GMAte LA mesbasS el RS (P a o

MR8 LO. u,&'seﬁuén bE gfahﬁé? 9,;3}; @é/gw%ldaoz RihdY) ﬁPétHer (S%nL) was

according to net ryst Yield: 76
@08d3100-7€,;°C. I—h-ﬂil\d@lﬁ@ﬁlﬁn (428 mIDNEOM 6) hexdnes) 71 0(7ddmoll):was slowly

8.8, 8.8 Hz, ., 1212 . = 2.6 Hz, .| 7. 31, (dd
oo ol o5 o d% WRD (P60 R olze 609 E20R8 ol was
ajdggzd d?olﬂﬂse% ghd t'ilﬁl) 'rea%tlgn ﬁlﬁxtul?é'l)vas \Z/aﬂl%dgrt@ rt2 J'{Ee &a@ﬂé&%was quenched

Wl.tbﬁva(ﬂﬂ ang the gregnic laszer W@ISI)dHCS (V%SQid, pagsed thyugh azpagd of silica gel

T Copphiel o LAt B St D b gty Co%

E@Ac/ﬁ&aﬁ&‘ﬂaffofdea ré&LMt i a yelld@ol(d. '\’Heﬂd*)l 71@1@0%) 'H-NMR
Cal cd for C22HI3FANOZ: 5 C 66.17, H 3.28, N
#EOMHz.BDBBE D) 18 R34, 3H),33 A5(s, 3Exahd? 6, 76 9 0 Hz 2H), 7.37-7.41

G RO 55 €f RS AOARER s WL IR S D 529 @

B=tdhi ququn$551)aﬁlzd2@cqm+d{ NG A8 Ualdaerbh%ff’sNoz C:76.96,
Orange owde i el d: 95% > 160 C (dec.); NVR
460, Nib.28. Towid: 657,18, T 08, (V4.99= 8.8 tz, 1H)

7.30-7.33 (m 2H), 7.50 (dd, J= 4.9, 1.2 Hz, 1H),

7.82 (dd, J = 4.9, 3.0 Hz, 1H), 7.90-7.95 (m 4H),

8.06 (dd, J = 13.0, 2.1 HzExahu)lese 97 (s, 1H), 10.19

s, 1 MG (ESI). mz 336 ([MH"), 338 ([M:H|

(Ana| FDceu <,5dB¥("BP°') Gcmefhos sneféoswmyl)mlgn@me 3»’40)4 15,

C:

SRULH R P8 abputich b bmetlogy B meCa BB tlnoling (20) (408 me,
1- 641 n@rﬁ@l)) in Eeetenttwle(6unt) was aﬁd@bNBSd(ZBB(mg 6b621$mmgl 1.05 equiv.)

r\IP/L%Ie :}Aﬁ) grtl?eg@fg%l acfplpv%gg %@e?%&ggctﬁwl%%ﬁ%@gghowed stirred

AYH& . under nitrogen until all starting material was consumed (2-4 h). Solvent was

removed under reduced pressure. Water and aq. NaHCO; were added and the mixture
was extracted with EtOAc. The organic layer was washed with brine, dried (Na,SOy),
filtered through a short pad of silica gel and concentrated to give pure product as a
yellow solid. Yield: 400 mg (76%); 'H-NMR (400 MHz, DMSO-d6) & 3.85 (s, 3H),
4.03 (s, 3H), 7.11 (d, J=9.0 Hz, 2H), 7.78 (d, /= 9.5 Hz, 1H), 8.11 (dd, /= 9.3, 1.0 Hz,
1H), 8.20 (d, J = 9.0 Hz, 1H), 8.23 (d, J = 9.0 Hz, 2H), 8.47 (dd, J = 9.0, 0.7 Hz, 1H);
MS (ESI) m/z 344/346 ([M+H]"); Anal. Calcd for C;7Hi4BrNO,: C:59.32, H:4.10,
N:4.07. Found: C:60.95, H:4.43, N:3.57.

Example 31
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w6 .2004HD3972H) , 7. 93 (s,

20 DMSO-d6) 8 7.02 (d, J= 2.6 Hz, 1H), 7.07 (t, J= 8.8
Hz, 1H), 7.34 (dd, J= 9.0, 2.6 Hz, 1H), 7.64 (d, J=
1H), 7.95-8.00 (m 2H), p8TMB2004/015142
(dd, J= 13.0, 2.1 Hz, 1H), 8.79 (d, J= 3.9, 2H),
10.02 (s, 1H), 10.22 (s, 1H:; Ms (ESI) mz 331
([MH-), 333 ([MH+); Anal. Calcd for C20HL3FN202:
C. 72. 28, H: 35%hloN-8-(4hydrexypen{d)qtindfin-6-01i(31)08,
N: 7. 87.. 25 Exanpl e 28 _ ,
2- ( 3-Hiu6pepuikl, wps RygpaEdy fryma3q gsipg ByHEh peoreding e imethod 1.

T Db b, Tk iR Ao R RARE BB H8) 8% 91 0, =
8{@&%&3@@@1‘5‘%; JEebaiz, 3141%7 8P (H, 3409.€ .98, XH), &bmgl? 3H), 8.41

DVBO- d6) 8 7.00 (d, J= 2.
(dd, J 39.8.87 Hz, 1HH)9. 817(836HI dd,6536s, BHp, MS @%IH/ZT&BOQW ([M-HI),

P a0 W, Gall g7 o, Moy e 68 M 5 16. Founa

@EILYSAOM 085942 (s, 1H), 10.07 (s, 1H), 10.24 (s,
1H; M5 (ESI) nnlz 332 ([MH-), 334 ([MH +); Anal.

+ Calcd for Cl9H12FN302: C:68.47, H 3.63, N 12.61.

Found: C. 65.37, H: 3.98, NE]XI;Lglﬁ) Fxanple 29 5
6- Met hoxy- 2- (4- met hoxyphen quinoline (29). Method

Q A soluti ors-Bfome-m(n-slgyldrhx)mlieﬂyl)qmioh’;ﬂ-6g11 (32). 2 nmol )

in ether (80 in cooled to -78 . .C. n-Buty]lithi um

(42.8 s cogpgur;\g* ?Nﬁs RESP. %roq}o?»;() ﬁﬁ:ﬁgp‘ 1ngvég gt l@)(%/d . Yellow solid;
1081 I o151

%gﬂf?]rluﬁqu ﬁéi]l i|‘8[rt§e C%lﬁwma(égﬁy I?ISO ,40) 8cPd91 d, /=88 Hz,

Ao EilsE, Ard0.0 M, 1EACT.D D ddyiit are OWakz W 8@t (d, V9.0 Hz, 3H),

St 01 ber-Thi Tor €87 (sl ol s s o M alfvaspsats o

r}fP]‘ P 3&&@@@@%@@%@@&1@@%& 10B?g 0188195 911300 N:4.43. Found:

I ca ge urm chr omat ogr aphy Et OAc/ hexanes)
(é,ﬁﬁdﬂdeB PudNe3.ptoduct as a yel |l ow soI | d. Yield: 1.71 ¢
(10%; 1HNWVR (400 MHz, DVSO-d6) 8 3.84 (s, 3H), 3.91
(s, 3H), 7.09 (d, J = 9.0 Hz, 2H), 7.37-7.41 (m 2H),

7.94 (d, J= 9.0, 1H, 8045x@1g,|e33—88l—lz Il H, 8.20

d, J= 9.0 Hz, 2H), 8.29 f = 8.1 Hz, 1H); M
MES!O)i Sn A tyeisal prosadurg is d«:ﬁmbed(fan e Sﬂmhemqf-ﬂﬁhl@zo 6-methoxy-2-

rﬂgtggxyp&%gquén%&-gl %&a) Fo'f i stild o suspensmn 013 6-methoxy-2-(4-

thetB6 Oy eﬁyly@ﬁﬁwmyzt-ar{z ) (ESH gxa s eiiibl) ik DMP (2001 30RO °C under
20 Method R To a solution

gragannyas adsled 4 spluting of b’hféﬂgmyucqmlmm«eu (AE11 20%.82 2080lng;05 equiv.)
in DMF (10 mL) dropwise via an addition funnel. After the addition was complete, the
reaction mixture was stirred at 80 °C for an additional 2 h. Upon cooling to rt, water was
added to the reaction mixture. The yellow precipitate formed was collected by filtration,

washed with water and dried in vacuo. Yield: 1.94 g (95%).

Example 33a
3-Chloro-6-methoxy-2-(4-methoxyphenyl)quinolin-4-ol (33a).
This compound was prepared according to method S. White solid; Yield: 95%;
mp > 300 °C (dec.); 'H-NMR (300 MHz, DMSO-d6) & 3.86 (s, 3H), 3.87 (s, 3H), 7.14
(d, J= 8.8 Hz, 2H), 7.35 (dd, /= 9.1, 2.9 Hz, 1H), 7.53 (d, J= 2.9 Hz, 1H), 7.61 (4, J =
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1.54 mol) in acetonitrile (5 nL) was added NBS (288

nyg, 1.62 mmzol, 1.05 equiv.) portionwi se. After the
waddi4ttiosar3was conpl ete, the reaction m xture WRET/US2004/015142

allowed stirred at rt under nitrogen until all

starting material was consuned (2-4 h). Sol vent was

renoved under reduced pressure. Water and aq. NaHCO3

R Iz, AHNU6416d S HE. Izt 1y 129 das 1)kt Mic(ESd) wi'z A14/316 ((M-H]),

St PSP 020 R R RIS KR g, rounc

@r@;q 1R06LNG, qangg to give pure product as a yellow
solid. Yiel'd: 400 nmg (76%; 'H NVR (400 MHz, DNVSO- d6)

8 3.85 (s, 3H), 4.03 (s, 3H), 7.11 (d, J= 9.0 Hz,
2H), 7.78 (d, J= 9.5 Hz, 1 (dd, J=9.3, 1.0
HZH? 1H), éZO(d J—9E?t&‘1’le%$}’, 5(323(d,J:9.o
Hz, 24Ch1éodr fi{-ﬂﬂoroh-m&h&\yﬂheﬂ yii6- méitloxy ginbin-4EsHI(33b).
n12 344/ 346 ([ MtH] +); Anal . "Cal cd for Cl17H14Br NO2:

C: 59. Biis agmponnd wag prepared Hema @b epoguling to ppefhadg S, Ivory solid;
ity 2l BB o P ORIV V0 AR BMso-a6) 53.87 (s, 3H), 395 G,
el %r(@d%é%hmmiymemh)(wmbIons 8 H)A 163.1).49 '(Frhl BH), 7.53 (d,

ey
conpound 6pre pared from 30 using accordin
7.61

15 2oHnotH), 7.61TaA. &oll2d; 2% Br.d s % (dsp’i@@ Hag ), 12.20 (s, 1HD);

S, (0, 08 ISy (YR (3 aG sl ney gglcg'zfc}r @%13(:11?1\103

Q191,188 HORNOK,N:43b) Foulhd4€:69. 1 81:4. I 29.438. 0. 7 Hz,

9.81 (s, 1H), 10.65 (s, 1H: MS (ESI) mz 270/272
([MH-), 272/274([M+H]+) Anal . Calcd for

CLl5H10C NO2: C: 66. 31, ,16. Found: C 65. 27,
H 4.28, N 4.94. Exanple SEZ%B‘I’N&

5-Br orm-lﬁomb-myliromﬁdﬁphethplxyq%4mbm0xﬁpl!:dnyl)qainollibi($4a)
compound was prepared fro ccordl g to nethod E,
Yel | o ‘écﬂomﬂ’,ognd?(gv @f PTEPAY 38“73%8’ igg to methad P40Wh1te solid;

| %%f%ﬂ;%%%gm@@ et cp s 3.8 %9 S ado G5, 3m),
1.61 (d /= 8.8MH4R2H) 37 (dBJ3®. (A28 H¥=1R),9,420(d7J H2..7 M) 1H), 7.69 (d,
155 b 20} 50016 ¢ 2k Ty Thov, M () e /3801582 (el et

@é{é&ﬂ&ﬂé R%@%Br@ﬂ\@ %‘953 ﬁ g{?}%g #3%&?0%@%?30%? &-8313%:3.53.

procedure IS descrlbed for t he synthesis of
3-chl or o- 6- net hoxy-2- 20 E 1
(4- met hoxyphenyl ) qui nol i n=428 €3P3). To a stirred

SUSLBHoRNB-ChloPo- B IRNY04-fnéthoxyphenyl)- -6-methoxyquinoline (34b).

This compound was prepared from 33b according to method D. White solid;
Yield: 84%; mp 197-199 °C; 'H-NMR (300 MHz, CDCls) & 3.97 (s, 3H), 4.00 (s, 3H),
7.07 (dd, J = 9.0, 8.4 Hz, 1H), 7.39 (dd, J = 9.1, 2.8 Hz, 1H), 7.43 (d, J = 2.6 Hz, 1H),
7.52 (m, 2H), 7.99 (d, J = 9.1 Hz, 1H); ""F-NMR (400 MHz, CDCl;) & -135.76 (dd, J =
12.2, 9.2 Hz); MS (ESI) m/z 396/398/400 ((M+H]"); Anal. Caled for Cy7H;,BrCIFNO;:
C:51.48, H:3.05, N:3.53. Found: C:51.63, H:2.92, N:3.38.

Example 35a
4-Bromo-3-chloro-2-(4-hydroxyphenyl)quinolin-6-ol (35a).
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met hoxyphenyl ) qui nolin-4-ol (2a) (1.83 g, 6.50 nmol)

in DVF (20 nL) at 80 C under nitrogen was added a
weabatiosar3of N-chl orosucci ni mde (0.911 g, 6. 8BCcwmskeo4/015142

1.05 equiv.) in DWVF (10 nL) dropw se via an addition

funnel. After the addition was conplete, the reaction

m xture was stirred at 80 C for an additional 2 h.

Upon Thixotdmgpund wis, prepdred frvas 32 aqubddidg tte ndtitod BacY eltuw solid;

Bt 90 v 00 °'v§§¢§fﬁ8&eiél Briiod STe TR §ElL - s

01@)3@9 h; %)975(49 %Y = & hﬁ) 3373 (q, J= 98Hz [ED), 9,81 (s, 1H), 10.59

et hoxy- 2- ( 4- phenyl ) qui no

(£,.33B) MSC(E$[1)| m/sz%yﬁﬁWﬁ:Mv@M Hr jeﬁéﬂéd”/?néé ¢PMdiHY )I Anal. Calcd for

B L R

7.14 = 8.8 Hz, 2H), 7.35 (dd, J = 9.1, 2.9
Hz,1H),753(d J=29H, 1H, 7.61 (d, J = 37
VO 2004/ 103973 PCT/ US2008:0u8la35b8. 8 Hz, 2H), -7. 64

y 95 . ) , X L) o
514 3FEPRERs jenforb 2sdnided FpdidephSnyigido € o1 5.
ﬁle}g@l X ouﬁd %s%?( ai‘éid“fr(%rg 6345' afedtding fto witdhod 1 §2118%. powder;
- 4. 40, N: e

Yielth8 bop -n2p (2536 7€ (dnco; AHRSMIROR3PP AHZ DMEQreN %97 (ddhol + 8.8, 8.7
h L A TR e 4S8 T Vs PRy MR Bt 2Bt D, 1026 s
313016‘61 gseQH) m’gﬁﬂ\lﬁnﬂﬁ@&/WB7W)3@/§O&WZ((EB&+H]) Anal.

Cﬁ1@18f0( GasHsBCIFND2: @ 4. %Héw N:3.8oFpund: €449.08% HS% 2(1dN 3.49.
10 J= 2.9 Hz, 1H), 7.61 (dd, J= 12.1, 2.1 Hz,

7.64 (d, J= 8.9 Hz, 1H), 12.20 (s, 1H): I\/S(ESI) n z
332/334 ([MH-), 334/ 336E&£;Mphﬂ3l6) Anal . Cal cd for

C17H13CIFNO3: C . H 3.93, N 4.20. Found;
C. 60. PChigrord1(4- ﬂlwrapl@,%lyl)éc%bV%rogxahqryl)qumolm ~6-0l (36).

4-B 2 h
5 S Sarhteis A MBS R s
atoordimg ho chefhod\Bhi Whits edlid]; Yle}d 95% By %5-@9@°G‘.;8211-1MRC(300 MHz,

DMBR-G0E G5 (.57~ 56 iy 510, G Bk {3 e, 2 7 @e4d D11, 2.6 Ha,

7 @2t ot TR ifo fe BeE K. w0

(£,[ M) +MS AESI) ni20 3641366 ((M-HT),7BRGB6CINGRH]T; 53A1@2, Caled for

Cgﬁﬁéﬁg\lgmp 4806 P4 N 85 rovna: 8. 10 Y 58 R 74,

Example 37
3-Chloro-4-cyano-2-(3-fluore-4-hydroxyphenyl)quinolin-6-ol (37).

This compound was prepared from 34b according to method F and method G
(using Pyr./HCI). Yellow solid; Yield: 41% (for two steps); mp 325-328 °C (dec.); 'H-
NMR (300 MHz, DMSO-d6) & 7.10 (dd, J= 8.8, 8.7 Hz, 1H), 7.27 (d, J = 2.5 Hz, 1H),
7.43 (dd, J = 8.4, 1.4 Hz, 1H), 7.49 (dd, J=9.2, 2.5 Hz, 1H), 7.55 (dd, J=12.2, 2.0 Hz,
1H), 8.04 (d, J=9.1 Hz, 1H), 10.37 (s, 1H), 10.97 (s, 1H); MS (ESI) m/z 313 (]M-H]),
315 ([M+H]+); Anal. Caled for CigHgCIFN;O,: C:61.07, H:2.56, N:8.90. Found:
C:60.80, H:2.57, N:8.55.
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4- Br ono- 3- chl or 0- 2- (3-f | uor o- 4- met hoxyphenyl ) - 6- net hox
yqui nol i ne (34b). This conmpound was prepared from 33b

weaceemw1dsarg to nethod D. Wiite solid; 25 Yiel dpc84%00ap015142

197-199 C, 1H NWR (300 MHz, CDC13) 6 3.97 (s, 3H),
4.00 (s, 3H, 7.07 (dd, J =9.0, 84 Hz, 1 H, 7.39
(dd, J =9.1, 2.8 Hz, 1 H), 7.43 (d, J =2.6 Hz, 1 H
7.52 (m 2H), 7.99 (d, J= 9.1 Hz, 1H); 19F-NWR (400
MHz, CDCl13) 8 -135.76 (dd, J= 12.2, 9.2 Hz); MS (ESI)
m z 396/ 398/ 400 ([ MtH] +); Anal. Calcd for
C17H12Br CLFNQ2: C: 51. 48, ghk N: 3. 53. Found:
C. 51.63, H 2.92, N 3.38. IISLEL‘]%PE%%? e 35a
4- Br ono- 3- chl or o- 2- ( 2-hyetybpapksédiyé Y3R)i nol i n- 6- ol
@iﬁgm 38 WD 2004/ 103973 PCT/ US2004/ 015142 This

d was prepared from 34a according to nethod E.

W{ﬂo‘a‘"’f S fqlo'lj%é(e} %bglleg golggo/% 8FB aﬁlsrotﬁﬁ)e ﬁg( 4 %%S_D )n:ﬂlnélff"élg%'(ﬂ%drous 1,2-

di¢Plorogthene (th0 dak.) 8n7a 2OQO-2H) ;ou?idgﬁ)tl(om flask a8 added s]ld)zvly boron

eRPrpS 1.0 Mhin S3dn FDimb 37 Mo e feiecqs UL Tor 20 min

gmag &ddNR il (BB 1%@? wWils 24884, ahll hdPRactiintkitue: wds Hedted to 80
69, N 3.78. Exa 35D

ﬂl@f@mhe cHpGhovas- eqftpdjémnglhw@go&a}/pﬂéq@w%t@ftiap@ananls- Upon

Sl 70 L PP 0 BT e 59 0
Ii?iéagwﬁ?&tlgxrggjﬁtgll)?a hoﬂTbg@iEbl(s%%thZwaMQné&) Ui)oﬁ &BImg to rt, the

Hz, J=
r¢gction mixgurepvas ﬂq)ltrahze@ 510?%}/ vsgth :g)hg Ng{é_?@mnd g)grazs@d(\glth CH,Cl,

G T S e LTI ik, OB FORSOD bl e

dtudiBreSidue Mag .pilﬁﬁledxlbg.sﬂ&a geb omomatdigdHh@8o gite?pité product as a dark
\ 3..49. . 36,. :

o3l el SRl RapoR g 5105 £ Aot yaroxYiAniA § G bl {H NMR
@O?im%% L P By S ibars (LTDES BT 2k AR 2080 Tz, 21),

il (del, ol 9.9 Hz 2.8 |HY, 1HR%. 1@, 282286, [11);' MSNERI)(3@0 66 ([M-+H]").
MHz, DI\/SOd6)6655(d J= 2.6 Hz, 1H), 6.87 (d, J=
8.6 Hz, 2H), 7.31 (dd, J= 9.1, 2.6 Hz, 20 | H), 7.45

(m 4H), 7.57 (d, J= 8.6 ’E}an&h& 97.92 (d, J= 9.1 Hz,
1H, 9.73 (s, 1M, 10.07 (omls? "\ (ESl) m 2
M@th’0§6@ (A I\Vylbi}:al) pro@Hiare3B8:8des¢rited] foy theAsyaithesiSad fc2tadeavyl-6-chloro-p-

{?Isgzygr a scﬁutloﬂ o'f_| 2- acet%/’l pl\z!tmsu%ne (Eésuade g,6§ O% mmol) in
acetomtnle (10 mL) at 55 °C under nitrogen was added a solution of N-
chlorosuccinimide (0.942 g, 7.05 mmol, 1 equiv.) in acetonitrile (7 mL) dropwise to via
an addition funnel. After the addition was complete, the reaction mixture was stirred at
55 °C for an additional 2 h. Upon cooling to rt, solvent was removed under reduced
pressure. Water and aq. NaHCO; were added and the mixture was extracted with
EtOAc. The organic layer was washed with brine, dried (Na;SOy), filtered and
concentrated to give a crude solid, which was purified by silica gel chromatography to

give pure product as yellow needles. Yield: 0.351 g (25%).

Example 39a
2-Acetyl-6-chloro-p-anisidine (39a).
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Exanpl e 37 25
3- Chl or o- 4- cyano- 2- (3-f |l uor o- 4- hydr oxyphenyl ) qui nol i n-

wW6-2004/10373. Thi s conpound was prepared from 34BCT/US2004/015142

according to nethod F and nmethod G (using Pyr./HCl).

Yell ow solid; Yield: 41% (for two steps); np 325-328 C
(dec.); 1H NWR (300 MHz, DMSO-d6) 6 7.10 (dd, J= 8.8,

8 7 Fohis téfnpouhd2waq prepdred 2c8oréing 10 Higthod7 U4 3Y eldely ngedles; Yield:

B B’P(gggdé_gﬁ— 0K GO Mgz cheialy 2583796 3y, 6.43 (s,

193 7 /(s
2;%)3 (ch]&’ Z.s(s% iﬁmﬁp @, ‘Aﬁ 22 slgzr (:1?3@? (F8 ([ESH 2wz 200/202
{M@H} 1 FMRER: Caled ForD TsH RCANSG, CNi48L59 G 5F96u|Ni7 02. Found: C:54.50,

g 60. gg( H: 2.57, N 8.55. 39 WD 2004/103973
841/ 015142 Exanple 38 2-Acetyl - p-anisidine
(38). 5 W.-17840 Method T. To a ice-cool ed sol ution

of p-anisidine (40 g, 325 mml) in anhydrous 1, 2-
di chl oroet hane (160 nli) iExamgRA@¥bni round bottom

flask was added s|qw ron trichl.ori (1.0 Min

CH2Cl 2, 360 ni, 3%% ﬁ%’ﬁ'l TORIQ- AN ‘PF@@)at 0 Cfor

20 M This RRPYIRE WS e}ﬁgﬂﬁ&i okl 88 (Pke&1 Bh)m¥Bsd ‘U’d@ﬂlg NBS at rt.
and the reaction m xture was heated to 80 10

Yeltorn ingértles; CHxB: 8 Mas nap OBt 6l JHNMER (ﬁ@QtMHg D1y & 2.59 (s,

RO T N AR SR E T e SRS

(ESn) R, ZM/QM\’([%J[%HI’) r ARG Céd boraCIMIBIRNE QUS4 30| 1. BY) N:5.74.

was obt ai ned on coollng tort, the reaction
Fruedu€et s Bk Ut Mibi63ed slowly with solid NaHOO3 and
extracted with CH2A 2 (3x). The organic |ayer was
washed with water, dried (Na2S04) and concentr at ed.
The 15 crude resi due was Mianipledo by silica gel
chromat ography to give pure product as a dark oil,

Misthadl YoI Adiypicatipiopestirs is: Aescrled for the fsynthesis ofy (3B k-(2-amino-3-

oS mbotyiagits ML 38 My Bt B2 b To o

thixtur2 Hf, 2-abetPlF6-Chlldro-ganBidnd#39a. (2.0, g, 1538 rﬂm&ﬁ dnd, 3-fluoro-4-

3 %5@%%&1@;%@# ﬁﬁ' fégg %ﬁ B 3‘«@@@ §%II)’)I e afiféﬁd %nﬁéOH pellet
ahd é?:%éﬂa?d % s 8f dafet. yTTl@I‘G%HIl(SH i J&ure %s%hﬁ%@ Gt %ﬁ%bve{;{%&t during

a solution 2-acety ani si dine (38)
Wﬂ’lmh)tlmﬂ orgget pRéipitite efo(m@i rﬂl})oraboaﬁlgOtwrtdmaterl Wamgddled to the

a SO on of. chl oros n de
7B Rute, 2, i, Pechhitalk, o RUBFIRS tpy st GfAaiab Hith 10%
EtOHidter, and dried in vacuo. Yield: 1.741 g (96%).

Example 40a
(2E)-1-(2-Amino-3-chloro-5-methoxyphenyl)-3-(3-fluoro-4-methoxyphenyl)prop-2-
en-1-one (40a).

This compound was prepared according to method V. Orange solid; Yield: 96%;
mp 144-145 °C; 'H-NMR (300 MHz, CDCls) & 3.81 (s, 3H), 3.94 (s, 3H), 6.39 (br s,
2H), 6.98 (dd, J = 8.5, 8.5 Hz, 1H), 7.16 (d, J = 2.8 Hz, 1H), 7.31 (d, J = 2.8 Hz, 1H);
7.33 (d, J= 8.6 Hz, 1H); 7.37 (d, J = 15.4 Hz, 1H); 7.39 (dd, J= 12.0, 2.0 Hz, 1H), 7.67
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25 an addition funnel. After the addition was

conplete, the reaction mxture was stirred at 55 C
woaoodan3eedi tional 2 h. Upon cooling to rt, sobPgemiS200a915142

renmoved under reduced pressure. Water and aq. NaHCO3

wer e added and the m xture was extracted with EtQAc.

The organic | ayer was washed with brine, dried

(6 Na23®44) Hz f1|H)t ems @ES]) Gh/z eee/essu([n\mep) t An@ll Calcd for OFEL;sCIFNO;:
y silica chr omat ogr aphy

60 Séngln %I\bﬁrl% T‘Eﬂﬂ@éu@ﬁo&é EIRT O ﬁgédl es. Yield:
0.351 g (25% . Exanple 39a
2- Acetyl -6-chl oro-p-anisidine (39a). 40 WO
2004/ 103973 PCT/ US2004/ 01Bi#mpleWobs conpound was
repar ed according to nethod U YeI | ow needl es; Yie

Agyngg-kromo-5authpxphepyD-3-Crituery- %ﬂlztlygiypyenyl)prop-l-
3 3.78 3 6.43 7.15 (d, J = 2.8
HZH? 1H), 7.(21 (5? J = 2. %Qﬂlzé“e(mgwws (ESI)( m z
200/ Z0Hs cOombbididt-vas ﬁr@lared(ﬁd)mCB%oaccﬁgihﬂg)(d hegod V Orange solid;

ieht 4% emaniet 2015 S ADIR DR NHGBVS AR 3RS, 38D, 3.0 5

e R (b R L e BP0 G a0 B 7,67 (m. 20
1040, op- 98104 16), 7,55 K 4 380 AR ). COT 6, § 2159, 16z, 1H); MS
s rfqu {igna %!)H 55 ey Gtod ;:qq)zc’,t?@sﬁ'r §:;jc:,5r;3§o,2H§3.98, N:3.68.

ﬁ&@,/@é%ﬁjgl\/hkﬂ gﬁ ,N%gl Cal cd for CgH OBrNO2: C:44.29,
13N B Found: C 44.47, H 4.11, N 5.63. 15

Exarrpl e 40 I\/Et hod V. A typi cal procedure is described

for the synthesis of (2E)E(1 {1}1 no- 3-
chl or o- 5- met hoxyphenyl ) - 3-7%" Hﬁ o- 4- net hoxyphenyl ) pr

MRtFodeW- 1A @ificd] HRkdurd & @esciibedt fdf fhe® thes1s of 8- chloro 2-(3-fluoro-4-
2-acetyl -6-chl or o- p-ani si di ne (39a)

ewt i ey e S T TR zm@nmf & (2o Grgmino-3-chioro-

SZ'H% é’%e QI[B@E%%I%# %e%ﬁ%@gfgg on m(Rﬁ%)rghﬁg g >.10

aitriol); acktiztackb(1G @Lpand phdsplorit agid (M%Qh LY ®a®k@mge under reflux
precipitate formed. Upon cooling . to rt, water was

%ﬂl&@a fyting énat?r@é@ﬂdﬁa%omlmean%ere% METe FRIBPlstelia canvRited to the

an é&? ?{09 Ctltt% 4{/ & t(ﬁ . B lag\ﬁjsltﬂg\gzit@f \;v?sg%ﬁ%é& tgg'lgéé(é{@ltoﬁ mixture and

th®aray precipitate formed was collected by filtration, washed with aq. NaHCO; and
water, and dried in vacuo. Yield: 1.66 g (97%).

Example 41a

8-Chloro-2-(3-fluoro-4-methoxyphenyl)-6-methoxyquinolin-4-ol (41a).

This compound was prepared according to method W. Gray solid; Yield: 97%;
mp 233-234 °C; 'H-NMR (400 MHz, DMSO0-d6) & 3.90 (s, 3H), 3.93 (s, 3H), 7.33 (dd,
J=28.8, 8.7 Hz, 1H), 7.38 (s, 1H), 7.42 (d, J=2.4 Hz, 1H), 7.59 (d, /= 2.5 Hz, 1H), 7.91
(d, J = 8.5 Hz, 1H), 8.02 (d, J = 13.1 Hz, 1H), 11.65 (s, 1H); '"F-NMR (400 MHz,
DMSO-d6) & -135.46 (dd, J = 12.9, 9.2 Hz); MS (ESI) m/z 332/334 ([M-H]), 334/336
(IM+HT"); Anal. Calcd for C,7H;3CIFNO;: C:61.18, H:3.93, N:4.20. Found: C:60.97,
H:3.73, N:3.96.
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(2E) - 1- (2- Ami no- 3- chl or o- 5- net hoxyphenyl ) - 3- (3-fl uor o-
4- met hoxyphenyl ) prop-2- en-1-one (40a). This conpound

woasoquoegrar ed according to nmethod V. Orange soPC®HUS2004/015142

Yield: 96% np 144-145 C, 'H NMR (300 MHz, CDCl3) 8
3.81 (s, 3H), 3.94 (s, 3H), 6.39 (br s, 30 2H), 6.98
(dd, J = 8.5, 8.5 Hz, 1H), 7.16 (d, J = 2.8 Hz, 1H),
7.31 (d, J = 2.8 Hz, 1H); 7.33 (d, J= 8.6 Hz, 1H);
7.37 (d, J= 15.4 Hz, 1H); _7.39 (dd, J= 12.0, 20Hz,
1H), 7.67 41 VO 2004/ 103Fxamme#iis2004/ 015142

15 By ¢ Bl g gl it

FoundThiS:c6thpd8nd Haﬂpﬁﬁareﬂ\lﬁ@nﬂfmb fecardgihgetodfethdbd W. Off-white solid;
&2%%--1%2 Ami no- 3- br ofro- 5- et ho henyl ) - 3- (3-fl uoro-4

b S ome Py b o TR (MU BSOS 8 asbengiD, 3.93 (5

SEFRRY 3 8 SRR T35 A0, PSR B 77 (@, /=24

stm)j67)928(d3ff—98(6sﬂz 31&!1), 834940, { s, 13.8Hy, 18),89.4606, $H); MS (ESI)

k37688 E%Hﬁw78%é0%[W%d énalzg(@quzforl(;C{yHlﬂar@g(l_)l)g C:53.99,

4 / 12.9, 2.0 Hz, 1
%4617\?)@0&6;&’&%%815 Z—l?f3§fl@|)3 6%Anal Cal cd for v

C17H15Br FNO3: C:53.70, H 3.98, N 3.68. Found:
C.53.38, H 3.81, N 3.65. ag‘gl e 41 15 Method W A
typi cal procedure is descr led? ¢ he synt hesi s of

8- C@-BP&n&#(éiﬂ&lo@(@ﬂﬁ0ro-4-methoxyphen?'l) 6-meth0xy%umolme 42).
nethoxgphenyl) nmet hoxyqui nol i n-4

m xt uff Scﬁon’(@E)ld 1Va(s31r9pﬁr¢d)ﬁfgnr;mh)|agcordmg to method C. White solid;

g R N R T N T DO

Br), msﬂ(tpmsx)bqu q1HCT 48 (8274 2% Ifﬁzf MRS 98 S id fJP—dzlﬂ}’f}‘i'Ele) 8.19-

reflux until al startlng mat eri a

$.88 dmeld)aedd (&eﬂH),C avip| @SE) w/z 3AG/BHE/4a0 t(EMinE )2 QAnal. Caled for

CEMAPTIRNRE Canes 4t NP E 1RRe’ o g Apad RSy

precipitate formed was collected by filtration, washed
with ag. NaHCO3 and water, and dried in vacuo. Yield:
1 66 g (97% . Exanple 41 Exampled3a

| 2 YORC - B hox U|noI|
o 4 gofiipts Gifok b AR NI ASAUSR: Palh BN R o).

mst ho’ﬁhNVcoprayncBth ﬂrepé(ﬂee|ffbm Qfﬁ/thccdrdﬂﬂ 2(3%162&41 B; Whlte powder;
1H-NI\/R/( DVBG: SSQOé 93 (s,

Bigjd: 8p2 g3m(pd](§6 157 °C; H- (400 MHz, CDC13)8 3 97 (s, 3H), 3.98 (s, 3H),
7.07 (dd, J = 8.6, 8.6 Hz, 1H), 7.35 (d, J = 2.7 Hz, 1H), 7.56 (d, J = 2.7 Hz, 1H), 7.91
(ddd, J=8.6, 1.1, 1.0 Hz, 1H), 8.04 (dd, J=12.7, 2.1 Hz, 1H), 8.12 (s, 1H), ); '°F-NMR
(400 MHz, CDCL3) & -134.87 (dd, J = 13.2, 10.0 Hz); MS (ESI) m/z 396/398/400
(IM+H]; Anal. Calcd for C17H;,BrCIFNO,: C:51.48, H:3.05, N:3.53. Found: C:51.44

H:2.85, N:3.36.

2

Example 43b
4,8-Dibromo-2-(3-fluoro-4-methoxyphenyl)-6-methoxyquinoline (43b).
This compound was prepared from compound 41b according to method D. Tan

solid; yield: 60%; mp 178-179 °C; "H NMR (400 MHz, DMSO-d6) & 3.94 (s, 3H), 3.98
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J=8.8, 8.7 Hz, 1H), 7.38 (s, 1H), 7.42 (d, J= 2.4 Hz,
1H), 7.59 (d, J= 2.5 Hz, 1H), 7.91 (d, J = 8.5 Hz,

woRo4/18302 (d, J = 13.1 Hz, 1H), 11.65 (s, 1H) PCT/US2004/015142

19F-N MR (400 MHz, 30 DMBO-d6) 8 -135.46 (dd, J =
12.9, 9.2 Hz); MB (ESI) mz 332/334 ([MH"). 334/336
([MFH +); Anal . Calcd for CL7HL3CIFNGS: C: 61. 18,

H3$129'§824 &, 4289 HzZ0URY:7.43 gDJQJMHd, Y3, 95\(&,%.1&& 742, ¥9), 8.19-
20047 103973 PCT/ usg004/ 015142 Ex ﬁ)l e 41b

825Bn251)28.63 (%, 1 1E0r 0-FANMR (496X HreRYIS0- 66hﬁetll$é>%1cﬁdﬁnb1=|l2 3 Hz,

SR 4 Mo (0t h DR (PR o Tt P gt

d@eé@q{a% mml:uw&(emgsm,zﬂma@) 8 3.90 (s,
3 (s, 3M), 3 (dd, 8, 8.7 Hz, 1H),

738(s 1H) . 746(d J—23HzIH) 777(d J= 2.4
Hz, 1H), 7.92 (d, J = 8. 6.tz 8.04 (d, J = 13.2
Hz, 1H). 11.66 (s, 1H): NE"?‘E@HQ“mz 376/ 378

([ M HE-BroméA-dit6ro-1-18-fhvn -4 Mydrexyphkigl)lqainolin-6-ol (44).
Cl7H13Br FNO8: C:53.99, H 3.46, N'3.70. Found:

C: 54.T8s ccpqngotg’@i WAS gre@gredl@orgég,mcgrdngg to method E. Yellow solid;

i o S {39 I B (Rt URTRNS) po ™ o.8 1

c EQ. 6Bl 0 ), G.7 tJ9=§<6|HQ 1HY8©|3 dd3,8%851”pl7H 1H
@?69?%8’9‘[ H NVR 1(_({%100 8/‘{11 O d6) 8 % Ct s 10,

81 50@id( & = 121% 25Hhlz, #1R8.361(s, Lﬂ)—l@ﬂ@ (Hle),lH) 69 %S ABD; }_1213 &SD) m/z

3?953,6%’%0 3‘?,‘{] i’H)?’;%g/ﬁ/gg? z S[N%n}g )396¢é§é/%%%dl%Fﬁ+éf5lf§ﬁ;9CIFN02'

@Anass, Il 1) N: 7 R0. Foldd1C:B7 O3NS, M:538.48, H: 3. 05,
N: 3. 53. Found: C:.52.34, H 3.24, N 3.27. Exanple 43a 20
4- Br ono- 8- chl or 0- 2- (3-f | uor o- 4- met hoxyphenyl ) - 6- net hox

yquinoline (43a). This cppnp Was prepared from 4la
according to nmethod D. V\hiﬁte gﬁvﬁ Yield: 86% np

156- 1 57BF)mb-8-ctl6t ot 2+ filvbizo- 4-@1961&)ypﬁeﬂyl§liul(wlm-ﬁ+ﬂ (45a).

3 98 ’l(h.ls go%wg‘fg;?gepgregesfr?ra 43} accgrd-yng_&o n?% 1573@[%1&: solid;
k. 1 J Tr,

&h@f&d 99‘%, mﬁbl@ﬁl sl%f 20(, I—?NNS){ (lgoLMHzg %ﬁfgd&b% 837 %{%ZJ 8.8, 8.8

HDGIE) 766-(d,34—&76 Hddl1H)] 7591, Z = 2.6 H¥, HE),; 8. MB(I(lEBI—I), 8M¥(dd, J =

2030 W, 850" 2ol R by Vs, T TSR Goo M
DVZ0386) & -136.28 (dd, J = 12.8, 9.2 Hz); MS (BSI) m/z 366/368/370 ([M-HJ),
368/370/372 ((M+H]"); Anal. Caled for C;sHgBrCIFNO,: C:48.88 H:2.19 N:3.80
Found: C:48.71 H:2.21 N:3.73.

Example 45b
4,8-Dibromo-2-(3-fluoro-4-hydroexyphenyl)quinolin-6-ol (45b).
This compound was prepared from 43b according to method E. Brown solid;
Yield: 75%; mp 180 °C (dec.); 'H NMR (400 MHz, DMSO-d6) & 7.09 (t, J = 8.8 Hz,
1H), 7.39 (d, J = 2.6 Hz, 1H), 7.76 (d, J = 2.6 Hz, 1H), 8.02 (dd, J = 8.5, 1.6 Hz, 1H),
8.14 (dd, J = 12.9, 2.1 Hz, 1H), 8.50 (s, 1H), 10.37 (s, 1H), 10.69 (s, 1H); '°F NMR (400
MHz, DMSO-d6) 6 -136.22 (dd, J = 12.7 Hz, 9.2 Hz); MS (EI) m/z 410/412/414 ([M-
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Exanpl e 43b 30

4, 8-Di brono- 2- (3-fl uoro-4- net hoxyphenyl ) - 6- met hoxyqui n
wol20@0§943b) . Thi s conpound was prepared from equus2vd/ 015142

41b according to nethod D. Tan solid; yield: 60% np

178-179 C;, '"H NWR (400 Mz, DVMSO-d6) 6 3.94 (s, 3H)

3.98 43 WD 2004/103973 PCT/ US2004/ 015142 (s, 3H),

Hg )3412(/1114/41% ger‘JZ) Anhl) Caled48dr CHBHFRIOS: B243.4)H:1.95, N:3.39.
é_ 1H), 8.19- 8.25 (m 2H), 8.63 (s,

qupd 9&45@1&2(3&@63@% DVSO d6) 8 -135.21 (dd, J= 12.3

Hz, 8.8 Hz); M5 (EI) nlz 440/ 442/ 444 ([ M+H +); Anal .

Calcd for Cl7H12Br2FNO2: C:46.29, H 2.74, N 3.18.

Found: C:.46.31, H 2.70, N 3.09. 5 Exanple 44

8- Br ono- 4- chl or o- 2- ( 3- fluoro 4 h dr oxyphenyl ) -qui nolin

-6-0l (44). This conpound ared from42

MEHREY 8 ngﬁﬁ?ﬁ‘\’i‘%&%lﬂgyﬁﬁz@ﬁ ?%A/E%%’éli@%' & s ggfo-Mysho-2-¢-

f%oﬁ)-&lzfnethd:@pﬂtéﬁy,l) @ nhcgquidoling? (&) HA, mibtwe I Fréo-chloro-2-

<€aﬁbr6q5'—zn’1ezﬁ§?ybb§@%§e bl yaingline @) () 556,65 B3 oD, Zn(CN),

m“?—ﬁl ‘36@368 L3 ('?’E/ﬁiﬁ]@?% &Xﬁgﬁﬁﬁﬁﬁi&g}aﬁum [Pdy(dba)s]

(IE.(Sh&BIOC[PFNmpl SOnQB/oB8 1 Hiﬂdiphwyﬂp@sﬁl@n@ﬁ'@tﬂi:@ne (dppf) (218 mg,
7.03 3 5 .

O L 0 B 28 B i SRR b o ARG 7 4B yspYS DME (15

BE Pvad ASAdd tTﬂ'B T GRIR AitishenamtiP bR R bRfa¥as consumed (1 h
ac}gtlradl ng t% nmet hod E. V\hlete sol i d; h(ﬂ%eld 9% np (1 1)

Afgt- @@Bng:to TR $0dOSHAPE, (2DVEO- uib) verg ad«b‘:d(@mi thg mixture was

egftradée(g Wl_gl (H%H}i} H%ICdb (%—%()( %LBCJ oxggﬂllg l!t_%ea \x;lal_DWafaecigr téqxzater brine,

dtied (N&,SAS) filt€red Ghfodigh laJ‘Bhortll@ad38f 61$1ca Lt andQ:oﬁden(tt&ted to give a
T;? 16F- RVR (400 M, -136. 28 (dd, J
egyeligwosofig) whwls W@Esm)rywlilzgls@m (5731@# O(Wtqlugﬂ)e pure product as

Hl Cal cd for C15H8Br CLFNOZ:
é@g%&&l@ Y&Mtl f%&égéhnd C.48.71 H 2.21 N 3.73.
826 hborasaptyané S (3- ﬂuoro-4-methoxyphenyl) -6-methoxyquinoline (46).
48D|brom)2(3fluoro4 dr.oxy U|noI|n6 I )
( 45b) ThisTROTEPRU R epRFEd ﬁ?éﬁ Si mraiad o Delia atedes: viela
.0 C

10
R R o 48 W10, 0,7
(8,7 = 8.7, 8.5 Hz, 1H), 7.30 (d, /= 2.6 Hz, 1H), 7.63 (d, J = 2.6 Hz, 1H), 7.91 (ddd, J
= 8.6, 1.6, 1.3 Hz, 1H), 8.07 (dd, J = 12.6, 2.2 Hz, 1H), 8.14 (s, 1H), ); "’F-NMR (400
MHz, CDCl3) & -134.34 (dd, J = 12.5, 8.3 Hz); MS (ESI) m/z 343/345 ((M+H]"); Anal.
Calcd for C1gH12CIFN,O,: C:63.08, H:3.53, N:8.17. Found: C:63.22, H:3.43, N:7.89.

Example 47
8-Chloro-4-cyano-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol (47).
This compound was prepared from 46 according to method E. Yellow powder;
Yield: 72%; mp 315 °C (dec.); "H-NMR (400 MHz, DMSO-d6) § 7.12 (dd, J = 8.8, 8.8
Hz, 1H), 7.29 (d, J = 2.5 Hz, 1H), 7.66 (d, J = 2.5 Hz, 1H), 8.03 (dd, J = 8.5, 1.7 Hz,
1H), 8.13 (dd, J=12.8, 2.1 Hz, 1H), 8.74 (s, 1H), 10.45 (s, 1H), 10.97 (s, 1H); F-NMR
(400 MHz, DMSO-d6) & -136.09 (dd, J=13.1, 9.1 Hz); MS (ESI) m/z 313/315 ((M-HT
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1H), 7.39 (d, J = 2.6 Hz, 1H), 7.76 (d, J = 2.6 Hz,

1H), 8.02 (dd, J = 8.5, 1.6 Hz, 1H), 30 8.14 (dd, J=
wo20®/102073 Hz, 1H), 8.50 (s, 1H), 10.37 (s, 1HpCTAR2@®9/015142
(s, 1H); 19F NWR (400 M+Hz, DVSO-d6) 8 -136.22 (dd, J

= 12.7 Hz, 9.2 Hz); MS (El) mz 410/412/414 ([M 44 WD
2004/ 103973 PCT/ US2004/ 015142 H]-), 412/ 414/ 416

(BI\&VBﬂ?’rl[MH@Fb Agal. €iiddofor O, AHBBFRINOL: 610 A 3H: Q%ﬁ N890 Found:
Found: C43 45, H 2. 34, N’ 3.

@ﬁh%lﬂ% Me$ Add X. A typical procedure is descrl bed
for the synthesis of 8-chloro-4-cyano-2-(3-

f 1 uor o- 4- met hoxyphenyl ) - 6- net hoxyqui nol i ne (46). A

m xture of 4-brono-8-chl omaﬁrple4s

(3-fl uoro-4-net hoxyphenyl ) -6-nmet hoxyqui nol i ne (43a)
(1. 556 ghlosogtzghMrzfcs Hiprong Ry dyoryoieyDaininivgh (49).

1. 02

L2 S pboptd VB SRR EhREERTEAS) BRI motrod

ukjnk ({ﬁﬁnﬁ(hgﬂsﬁ&h%pl)@ﬁpmlm)lﬁ&Medmdrle (etipfv) solid1 8y elyl: 73%; mp

0.392 mol, 10 (§64 nz); 0.979 nmpl , 25

28 %(dﬁﬁ)aaWEﬁ 83\\4*{7( PMSQT_ 6) hiedsOthGat Y 7899 @d. £~ 8.9, 8.8 Hz,
d i1t t I

HIRZeg 2R AR PSS (il b (e P BB 7 8ty 15D,

& PN(ddl O #112.9ner2eHadtigy Samﬁ(st hH) MOo34(s 1?&3,810 60 (s, aAd)ed'’F-NMR

Wi t h vvarng CHC13 82- 3x‘1}1. 2%anl c S}I was washed

(@he M—I‘&kt@}’f Opd) e, 1 3880 §ed, e’d= M3 te¥lba/e At ah(M-H]

BRI (PRSP R Seer &Eiﬁr SPRBEPEICH 249, K6 . Foun

@EICBBIHZSOVCNAOS give pure product as a yellow

needl es. Yield: 1.295 g (969%.

8- Chl or o- 4- cyano- 2- ( 3-f | uor o- 4- met hoxyphenyl ) - 6- met hox

yqui noline (46). This congg H@IW prepared accordi ng

to method X. Yellow needles; Yield: 20 96% np

227- BQGhIﬁxo—ZH—SNhR»r()mﬁydﬂdxypli‘de‘])&) hbx-3-y9§1qwEnolidHp;ol (49).

l?i'at(il]bji(g’ ZE gziivg&gé %P fll)bg'odrgé §gch?cgg'23(S_E@?g-jﬁ%yd%qx%egﬁfqgl@olin 6-0l

(ﬂé%ckkgc]ngi%) 8814, mﬂao@; Pd(P?thcb 8 i, g0 goﬁimnﬁﬁéi 5 ﬁlom?cﬁ (1.6 mg,

E#3INme L, - 11)3@0@@ (ldwxmt(lﬁzms, 0.85Bmisl; 2 WIVESEI);NF(M mg, 0.119

343&%%&{’2%;&%0@18 POV 5 H61) Pl g 57 10 5§ 2nd the at 40 °C

fOF 4n %dltﬁﬁaﬁlamﬁhﬁeﬂﬂltmﬁen unt11 all starting material was consumed. The
8- Chl or 0- 4- cyano- 2 uor o- 4- hydr oxyphenyl ) qui nol i n-

rgac@lpn(mrr;(yure Wﬁsgiﬂ@@gqlp‘@mh avaigrsang rexpraeted witholh . The organic layer
RSPELA B SR SN POy TRl B o e
podict,8which was passed through a short pad of silica gel to give pure product as a
brown solid. Yield: 27 mg (90%); mp 172-173 °C; 'H-NMR (400 MHz, DMSO-d6) &
0.97 (t, J= 7.3 Hz, 3H), 1.53 (hex, J= 7.4 Hz, 2H), 1.67 (p, /= 7.4 Hz, 2H), 2.65 (t, /=
7.1 Hz, 2H), 7.08 (dd, J= 8.9, 8.7 Hz, 1H), 7.42 (d, /= 2.6 Hz, 1H), 7.53 (d, /= 2.6 Hz,
1H), 7.99 (dd, J = 8.5, 1.7 Hz, 1H), 8.11 (dd, J = 13.1, 2.2'Hz, 1H), 8.13 (s, 1H), 10.43
(brs, 2H); '"F-NMR (400 MHz, DMSO-d6) & -136.37 (dd, /= 12.9, 9.2 Hz); MS (ESI)
m/z 368/370 ([M-H}), 370/372 ([M+H]"); Anal. Calcd for C;H;,CIFNO,: C:68.20,
H:4.63, N:3.79. Found: C:65.08, H:4.83, N:3.28.
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30 Hz, 1H), 7.29 (d, J = 2.5 Hz, 1H), 7.66 (d, J = 2.5

Hz, 1H), 8.03 (dd, J = 8.5, 1.7 Hz, 1H), 8.13 (dd, J=
wo20@/102073 Hz, 1H), 8.74 (s, 1H), 10.45 (s, 1HpCTAR2®4/015142
(s, 1H); 19F-NMR (400 MHz, DMBO-d6) S -136.09 (dd, J=

13.1, 9.1 Hz); MS (ESI) miz 313/315 ([MH - 45 WO

2004/ 103973 PCT/ US2004/ 015142 ), 315/ 317 ([ MtH] +) ;

Anal . Calcd for Cl6H8CLFNIfAm §a, 07, H 2.56, N: 8.90.

Found: C.61.01, H 2.48, N: 8.67. nple 48 5

8 ChI orsoChl@Pﬁy@yﬂ“gﬂc%hYﬂWDh@an\)y@WUW)mﬁénw Poli(POH |

d S .

foI | gi\;&u% ggx)arlxpol@o?fﬁg g%r%gffr(\)/@téﬁqsgc})eaggd’ 819 ngé”d%& f %@mg 1.1 equiv. of
tibliyl®iykiai a ybethylmad 381d; bUIeYd ts4|%,ami> :zmst ?to@ddc) 'H-NMR (400
Yellow solid;. Yield: 73% 210 C édec 1H NVR

N0 DIMESO- d@NS@Md)idsfsl@é (lé)HZ.LI-II)H) 73064, 5 133, 81 8z, 1H), 7.10

@dg% 8 fgﬁz ﬁgg?(zggd 2=3 <§H§ 1%, ;%E”édd IIH):F’%% 1,7 g, 18, 7.53

(Gdyl pI Hz12H9 8.4 QAdtz = &@17&&6}1&3161@:1, J 01334 2(13Hz 1H), 8.16
10. 60 (s, 1(;;%5; @19[3 (400 MHz, DMBO- d6

52059 3027 del, 1 FD= , 16):3 Enzrymmowgﬂ; DS O3 65126.51 (dd, J =

B A G ot YHS T4 AR, 2E85EE (M) @ipapeCaled for

8, HFNY, 4C84.6718: F5@ 0k 4 48und: C:63.57, H:3.61, N 4.04,
8- Chl or 0- 2- ( 3- f1 uor o- 4- hydr oxyphenyl ) - 4- hex- 1-ynyl quin

olin-6-ol (49). Method Y. A m xture of
4- br ono- 8-chl oro-2-(3-flu - roxyphenyl ) qui nol i n-
6-ol (45a) (30 ng, O. OSl?%jggijd(PPhS) 2C12 (3 nm,

0. GRERIGTODl-(4- Eyamp%nylmsmoﬁo rrinydr@xm&aymmhonm-ol (51).
nmol 9. .1- hexyne ny, 158 mmol, 2 equiv.), Et3N
(12 rfghls osorpizg m%mrenarsd cgmy 454 | ysingn HyeHaperhepyfboronic acid

ir 5 0

PRl pBBot L YOl (SleButa HIET ect? Ganar oo

Iaﬂ[h[ DM@OJMD 6r6 SIBI (dwa[g 2.6 dE hHYl. 7.0%@1d, r/'ee&s | 8)81Hn XHbgr7e54 d,J=
er and extracted with

%6&%151)4 %&bﬁd PO Wr{wgpewuﬁm R 111z, 150, 8.00
2 teer and tad al
@’r\!g du%?tﬁ{z H%@@@dbgs ﬁgﬁt@gp%m 16. 8.2 ggt, ‘éﬁg a %fﬂﬂﬁa (400 MHz,
]SMS(Bd6p&I-13.‘6043g¢dvleJ BUTE0, 131, D 8Bt Ma&(ESIXEn/b B&%9BQﬂMd{] ), 391/393
Yi el d; ;o mpo172-173 C ' H NWR 5400 VHz
BT, Aprl b ot Coitdiabhe: Cior, B0 Nakd7- Found:4C:67.00,
%@742@6;67@ J= 7.4 Hz, 2H), 2.65 (t, J= 7.1 Hz,
H) g(dd J=28.9 87H, 1H, 7.42 (d, J = 2.6
H, 7.53 (d, J =2.6 H, 1H), 7.99 (dd, J
85 17Hz 1H), 8.11 (d J=_13.1, 2.2'Hz, 1H), 8.13
(s, 1H), 10.43 (br s, 2HExajyye (400 MHz, DMSO- d6)

8 g-&Rfora2-(Fuorb=-hgdbxyphényd-(4-Mrth&3phenyl)quinolin-6-ol (52).

This compound was prepared from 45a using 4-methoxyphenylboronic acid
according to method P. Orange solid; Yield: 97%; mp 140-142 °C; 'H-NMR (400
MHz, DMSO-d6) & 3.87 (s, 3H), 7.09 (dd, J= 8.8, 8.8 Hz, 1H), 7.11 (d, J = 2.7 Hz, 1H),
7.16 (d, J = 8.8 Hz, 2H), 7.51 (d, J= 2.6 Hz, 1H), 7.53 (d, J= 8.8 Hz, 2H), 7.93 (s, 1H),
8.02 (dd, /= 8.5, 1.7 Hz, 1H), 8.14 (dd, J = 13.1, 2.1 Hz, 1H), 10.21 (s, 1H), 10.27 (s,
1H); "F-NMR (400 MHz, DMSO-d6) & -136.48 (dd, J = 13.0, 9.7 Hz); MS (ESI) m/z
394/396 (IM-HJ), 396/398 ([M+H]"); Anal. Calcd for Cy,H;sCIFNO;: C:66.76, H:3.82,
N:3.54. Found: C:66.05, H:4.01, N:3.19.

J
-
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30 mz 368/370 ([MH -), 370/372 ([ M+H] +); Anal. Calcd
for C21H17C1FENC2: C:. 68. 20, H 4.63, N 3.79. Found:

wWG26E/10873H: 4. 83, N 3.28. 46_ WO 2004/ 103973 PCT/US2004/015142

PCT/ US2004/ 015142 Exanpl e 50

8- Chl or 0- 2- (3- f | uor o- 4- hydr oxyphenyl ) - 4- vi nyl qui nol i n-
6-0ol (50). This conpound was prepared from 45a based
on nethod J using 1.1 equiv. of tributyl(vinyl)tin at
90 C. Red solid; Yield: 84@6 np 225 C (dec.); 'H NWR
(400 5 Mz, DVBO- d6) 6 SEXampiiS3 3= 11.1, 1.0 He,

A i

17. 3,THid campiayndlWhs prepa@d frein 41b=acRoflitgy to Mdihod8X04White solid;
‘éigd, J =28.4 1.7 Hz, 1@1\(’3 8.16§/idd, J=13. 1., 2.1
1d: 8pfe; P14 8-329, °Ci HH NIR 7309 MHz HMSOed@sS 3.83 ($13H), 3.94 (s,

T s T A R

IEDVBIER 43 J Arzed HzCHHY &.(300dd, 16 1@11712111H1F1\1@)2 110364, BT); MS (ESI)

H'3.51 N:4.44. Foun C63.57, H3.61, N 4.04.
(:,[Mo"fﬁ]) Anal. Ca cd for CgH13FN,O;: C:66.66, H:4.04, N:8.64. Found:

(?ggjglquq Nd«(gganophenyl) 2- (3-f 1l uoro- 4- hydr oxyphenyl
qui nol i n-6 (51) Thi s conmpound was prepared from

45a usi ng 4-cyanophenyl boronic acid 15 according to
rrethodP Yel | ow solid; Yield: 9 % np 324 C (dec.);
"H- NVR (400 Miz, DVSO deFX8mpledt g " 3= 2 5 pz, 1H),

ZI) 03. (ﬁlﬂ@ro-@ 'cy§n§-2 (§ fﬁm‘i‘éﬁ-ﬂa@hox;%%g‘)% m]ethox%'gﬁlﬂﬁr(lggﬂ)
J = éﬂas cqmeomw was eyepagdoBom(B8 adcording ttb-lznetﬁcbd) C.8Btdwn solid;

%a@@ 1 B0s lish T s A2 anRiD g6) 85951 6y3m, 4.02 (s,

/ : )
I, 158 B THR BTG Shs SALARS A S MR, 857 G5, 1)
ME 1EBY. mPo 3434 C(BFHI8D); Ahad. Caled Noto Codl 1 X Na0h:eC $3.08, H:3.53,

ro 2 V. roxyphenyl)-4-(4-nethoxyphen
yﬁ;fg %lg}dl ﬁé% ﬁ(}gg ANI;} “This conpound was prepared
from 45a using 4-net hoxyphenyl boroni c acid accordi ng

to method P. Orange solid; Yield: 97% np 140-142 C
H-NI\/R (400 Mz, DNVBO d6Ex8mpls’s (s, 3H), 7.09 (dd,

75 Lo ino Bt flogdoiap e bosublfy

J‘ 8. "1811&-|Zomﬁ<bﬁnd \YIaQiSreﬁ)SredlfH)m 538a&3rc(11ﬁ5gj to ﬂaegloglﬁ, Yellow solid;
, s,

YilPl)d 4% oH I%MR @@0 MI)IZ IMSONR@S(fﬂ%( ; , 4G ara) 788 (t, J=8.7
1238 Pet 87 278 ¥, V) % 71825 o BEY B3 (M), “F NMR (400 Mz,

DMSO-dg) § -135.11 (dd, J=12.1 Hz, 9.2 Hz); MS (BSI) nv/z 387/389 ((M-+H]").

Example 56
4-Chloro-8-cyano-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol (56).
This compound was prepared from 54 according to method E. Tan solid; Yield:
82%; mp 296-298 °C; 'H NMR (400 MHz, DMSO-d6) & 7.12 (t, J = 8.8 Hz, 1H), 7.66
(d, J=2.6 Hz, 1H), 7.94 (d, J= 2.7 Hz, 1H), 8.04 (dd, /= 8.5, 1.7 Hz, 1H), 8.14 (dd, J =
12.8, 2.1 Hz, 1H), 8.44 (s, 1H), 10.48 (s, 1H), 10.97 (s, 1H); MS (ESI) m/z 313/315
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394/ 396 ([MH-), 396/398 ([MH] +); Anal. Calcd for
C22H15C1FNO3: C:. 66.76, H 3.82, N 3.54. Found:
wGC26@/10573H: 4. 01, N: 3.19. 47 WD 2004/ 103973 PCT/US2004/015142
PCT/ US2004/ 015142 Exanpl e 53
8- Cyano- 2- (3-fl uor o- 4- met hoxyphenyl ) - 6- net hoxyqui nol i n
-4-0i (53). This conpound was prepared from 41b
Plggl NG/319 6, XAndNChied F6d chgcﬁn\gogJ di6 18974286, N:8.90.
| H NVR (400 MHz, DMSO- .93 (s, 3H),
0693%282,P§ A%, J=8.8 Hz, 1H), 7.42 (s, 1H),
7 72 (d, J= 2.8 Hz, 1H), 7.95 (d, J= 8.7 Hz, 1H),
8.02 (d, J= 2.9 Hz, 1H), 8.03 (dd, J= 13.1, 2.1 Hz,
1H), 11.93 (s, 1H); M5 (EStgampres7325 ([ M+H +); Anal.
Cal cd for C18H13FN202;: C:.66.66, H 4.04, N: 8.64. Found:
C: 66. 51-Brpmo-§yapp-2-@efluorg-4hydisrapkenylquinolin-6-ol (57).
4- Chl ¢ ( 4
yaut nop BnERe i (era P R s LBRHBNS Wb g e Y Wb ot
L Or A4 mipo> 2 Wo(de€r); BHONBIRS@00 QIHz, YDRISD- d@&%’ 19%t, J = 8.8 He,
220 C (dec.); I HNWR (400 MHz, DVMSO-d6) 8 3.95 (s,
B, 7.6p 6 /(2.7 Ha 13Dy 7.97 (487 £12.7 bz, 8HY 804 (drpy = 7.972.0 Hz, 1H),

e (157 B 53 g Th ARt o bk s caoo

m&I-IC 6112@$28 énggzsi% 66 (&ﬁ J H13. ﬁfsls H?SSW(E@M 359/361 ([M+H]");
) . e

Angy &pécdsfery&n@s@rmz@z GEAS FERROX PHRSAy Fpusl:nGiSdeidy H:2.65,
j gl ine (55). This conpound was prepared from 53

according to nethod D. Yellow solid; Yield: 48% 'H

NVR (400 MHz, DMBO d6) 8 3.95 (s 3H), 4.02 (s, 3H),

7.38 (t, J=8.7 Hz, 1H), 7.67 J= 2.8 Hz, 1H),

8.21-8.25 (m 3H), 8.73 sEXﬂm;e §9F NMVR (400 Mz,

DVBO- d 18 | !

L e AT

4- Ch Bhis c8mpyamiows (fr8pdredi Gom- 36 fojldwingyqpdvambihjtipni afahdthod J using
G e R seloRiis /sy eria: pek: 4g%: mp > 270 °C

2 7.1 =

@E@) 918N§IR Agoh{%figzg%ﬁﬁfi\@'é)zs 2 Hg% q%$11 % 4@(%}1% 189,9.73 4,7

2271 ]]-Hz, 1HI) Hp] (&.042 (dty, 11)=8.84 Bld, T=R.521.7 HzHH), 8.184dd, J = 12.9,

5 9%, 18, 8.35 (s, 1H), 10.44 (s, 1H), 10.87 (5, TH); MS (BSI) m/z 303 ((M-H]), 305

(IM+HT").

Example 59
8-(4-Cyanophenyl)-2-(3-fluoro-4-methoxyphenyl)-6-methoxyquinolin-4-ol (59).

This compound was prepared from 41b using 4-cyanophenylboronic acid
according to method P. Orange solid; Yield: 56%; mp 248-250 °C; 'H NMR (300
MHz, DMSO-d6) 6 3.89 (s, 3H), 3.94 (s, 3H), 7.28 (t, J = 8.8 Hz, 1H), 7.36 (s, 1H), 7.44
(d, J=2.9 Hz, 1H), 7.53 (d, J=2.9 Hz, 1H), 7.75-7.79 (m, 2H), 7.97 (br s, 4H), 11.50 (s,
1H); MS (ESI) m/z 401 ((M+H]"). Anal. Calcd for CyH;7;FN,O;: C:71.99, H:4.28,
N:7.00. Found: C:71.55, H:4.47, N:6.60.

Example 60
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12.8, 2.1 Hz, 1H), 8.44 (s, 1H), 10.48 (s, 1H), 10.97
(s, 1H); MS (ESI) miz 313/315 48 WD 2004/ 103973

wOCH4ds2004/ 015142 ([MH "), 315/317 ([ M+H] +) PCT/US2004/015142

Anal .. Cal cd for Cl6H$CI FN2Q2: C. 61.07, H:2.56, N:8.90.
Found: C:.60.69, H 2.82, N 8.47. Exanple 57 5
4- Br onp- 8- cyano- 2- ( 3-fl uor o- 4- hydr oxyphenyl ) qui nol i n-6

- AlCK)a¥0-8-(3 1ty n SSHERLR(34AGorF B pivtiskypheny1H6- mmewkimgolme
to nethod E. Yellow solid; Yield: 54% np > 290 C

dec) 1H NVR (400 MHz, DVE®PM6) 8 7.12 (t, J= 8.8

Hz, MQ) mgg%‘%% ggs pgep are%l éo}ﬁ'z :’%]&ﬂg&dlf%ﬁ?%ﬂ&gmi ( d\gh%e solid;

Vigld148%;; 1%F227Blzzsol°d,+) H S8R (460 MHAIDMSO- dl%z 6(390 1&)3H), 4.02 (s,
10. 97 (s . ' OF NI\/R((4OO 10 MHz, DVBO-d }
3H)38.300t (Jord 8. 89Hz, 1), 9,550(d8Ji23-8 Hils LEBST P2 ilz/ 3507 By 1H), 7.95-

S8, PRl RSB IA IR . ca

EEpoENgS,: £968.82, H:3.85, N:6.69. Found: C:63.57, H:3.38, N:6.02.

8- Cyano- 4- et hynyl - 2- (3-fl uor o- 4- hydr oxyphenyl ) qui nol i n
-6-0l (58). This conpound was prepared from 56

foll owi ng a conbi nati on o&% g1 J using
(trinmethylsilylethynyl)tri ['trn and nethod L.

Yel4-Ollo$648i-@rcyXnepltenyHS24(3-finoro- QBQdbeyt)Hen:yl)qulﬂMnle (61).
(400 %Ersogggu%ﬁdgas %re%a%él Ergm}_é(w ae;cogcim% dg tnjet{:oc&% Brown solid;

%15121)951%0% Q’E& °8 {gﬁc% SHgyéMZR tié’oo}gi 18_1\@46?@&%3’3@,‘/ 8.8 Hz,

1), 8A6((8, J £.6 H‘YBlHESI 38 (d,z/ 30F HgMHY 7)79 @05/ = 8.5, 1.7 Hz, 1H),

7%8'(\/5?@@?%%%:%“@:%% 2191 393 (for/5= 860 RERy HABAGIS = 8- TlendD- 831
(Fng?z@ Bgﬁ ﬁ%8 s 295711 SISC QDG UALL, B3PI § -ﬁf) 391/393

cyanophenylboronlc acid accor
(Reft-HG 0; PAnalx @aigé feoCi i CYFNEQr: (56P42,rh:3 D93 N2B07. C,FOU]Hi C:63.89,

Iglygg( 00. Mz, DVBO-d6) S 3.89 (s, 3H), 3.94 (s, 3H),
%t753 8.8 Hz, 1H), 7.36 (s, 1H), 7.44 (d, J=
2.9 Hz, 7.53 (d, J= 2.9 Hz, 1H), 7.75-7.79 (m
2H) , 797(br s, 4H), 11.50 (s, 1H: MS (ESI) mz 401
([MtH +). Anal. Calcd for Egample67003: C 71. 99,

H 4. Zlfeé)r%sagtal\l € e%?mp =Y othhe mzélhtl%g w@e%v%?ﬂate’ﬂ (tsor 81611‘ ability to

compete with 17p-estradiol for both ERa and ERB. This test procedure provides the
methodology for one to determine whether a particular compound binds to the estrogen
receptor (and is therefore "estrogenic") and whether there is selectivity for ERa or ERp.

The values are shown in the Table infra and are reported as ICsps. 17B-estradiol is

included as a standard reference for comparison. The procedure used is briefly described
below. A crude lysate of E. coli expressing the estrogen receptor ligand binding domains
(D, E, & F) of human ERa or ERP was prepared. Both receptors and compounds were
diluted in 1X Dulbecco’s PBS (DPBS) supplemented with 1 mM EDTA. Using a high
binding masked microtiter plate, 100 uL of receptor (1 uG/well) was combined with 2
nM [BH]-17B-estradiol and various concentrations of compound. After between S and 15
hours at room temperature, the plates were washed with DPBS/1 mM EDTA and bound

radioactivity determined by liquid scintillation counting. The ICs, is defined as the
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4- Chl or o- 8- (4- cyanophenyl ) - 2- (3-fl uor o- 4-i net hoxy
wohenylo3s76- met hoxyqui nol i ne (60). This conpouRdTME2004/015142
prepared from59 according to nethod C Wite solid;
Yield: 48% nip 278-280 C, 'H NVR (400 MHz, DMSO d6) 6
3.90 (s, 3H), 4.02 (s, 5 3H), 7.30 (t, J = 8.8 Hz,
cbkﬁenu%t@ﬁ dfd:onibo*an& tﬁatl‘ﬂecrébkﬁs, totai 67 pt éhtradioF b?nd_l’né"by 50%. The

1H), 7.95 8.02 (m 6H), s, 1H); Ms (ESI)
rmgvsmmanqe[dl\amiespnb%@l the Ealplcd tow. C24H16C1 FI\I202.

C. 68.82, H 3.85, N 6.69. Found: C 63.57, H 3.38,

N: 6. 02. Exanple 61 10

4- Chl ot abis1.( BinGing REfeER)Ydnt réceptorisklaetivitybf Faplésaxsasneny |

) qui noéanmpdamds of the invenilé.S conpound was prepared from

60 according to method E. Brown $8lid; VYield: 51% np

> 300 C (dec.); 90 d6) S 7.03 (t,

J= 8.8 Hz, 1 . . 1 H), 7.48 (d,
J=27H, 1 . 5R'1.7 Hz, 1 H),

788(dd J = | , J = 8.6 H,
2H), 8.00 (d 8.31 15 (s, 1H), 10.31

(s H}——}9—58—es———]:H}—Pv‘S+ESI—)—n4—z——389+—39—1—€-HA+H+
391/ 3934 ([ 1+)52 Apal | cd fror 2 HERAC1 FNZERR:
ey e s o R A B nd: e oS o i g P
N: 6. 75. Ex 20 Represent atlv exanpl es of t he
i nventi %péf v'ilu'gtedf r thel'r gbll‘i‘?yto Tonpbt e
wi th 17?*’3 éstrfadi'dl Mor bof'h ERaHand ERRS Thi £4§ est46
procedusae gt oH des tihe neBrhodol égyHf or4.ene t @12 50
determ i WhetherHa jparticgt ar c;@rrpaundgbi nds 289 tr@
estrogeg. rneceptog (;gnd isgthereforg egroge@,béf_ And
whet her thgre I;s I§eli§ct|w for ERa or. g R(3 he

val ues dre’&hown in The Ta Ie infra and®&re re @rteas
as 10508 17 (Hestradiol ié 25 ifcl Hded?4hs a §9~°anda43d
ref eren¥e ftbr conparfitson. The pridcedur e Sused i385 73
bri ef | yicadlescritbedd bel ow. ok crude | ysatgs of Easgol iqe
expr ess,iogg ;.t ha: esfrogen regeptoryl i gandsdi ndi m(gJ 46
domai ns, F), of If ERa or, ERLI

prepar ea gpth rf:He orseg%‘nconpouﬁds were d:'o‘f ut ed
in 1xX CdPbdtcd s B ( DPBEHeuppli enent ed wi t h 438 mv1 12
EDTA. Ugnd' a thi dh i ndi i maskidd i crétiter 887 at 14
100 uL 186 receptot (K uG wel | ) was Bonb#tmed widash 2 280
nM [ 3H|1347[H3- est rradi 19l angd-Tw&r i oys goncent r at kRS o§
Conpour]lgb At hﬁftvﬁfen @cafnwfé 15y hgurs,;at ro

t enper g urg_f EH] CF' washed w t DPBS m\/l
EDTA an boun radl oactl y det er fti ne by | | fi d 2°

sci nti 1"t iton Todhtithg. T¢EHI c50"i sHdef Bhed a3t ?hemﬁso

14¢c H F F H C=CH H H 750 4820
1 H F H H C=C-Ph H H 195 12000 62
16a H H H H COMe H H 211 2937 14
16b H F H H COMe H H 93 3370 36
1772 H H H H CHOHMe H H >5000 >5000 ND
17 H F H H CHOHMe H H >5000 >5000 ND
9 H H H H OMe H H 1190 6630 6
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WD 2004/ 103973 PCT/ US2004/ 015142 concentrati on of
conpound that decreases total 17(3-estradiol binding
WwORoEdHs973 he
Table 1 below. Table 1. Binding affinities and
receptor selectivity of representative conpounds of
the invention. R2 R OP \ N\ \ RLPOR3 R5 R4 Cpd P
Rl R3bk3 dht.R5 R6 IC5 ERR (nM ICSRM (0 5a HHH
HC HH4.6 213 46 5b HF HH GQ HHS5. .3 246 46 6a
HHHHBr HH 4.3 212 50 6b H B HoH Br HH 3.4 283
83 6 HF F HBr HH 42 §76 23 Ac FHHBr HH 198
>5000 >25 8a HHHHI HY23 rR43 8b HFHHI H
HS5 365 73 10a HHH H_F 455 16 10b HF HH

CN H H 23 1047 46 11dH B, HIH CH=CH2 H H 60 504 8
11b HE HH CH=CH2 H H 377458 12 123 HH H H Et H H

results obtai ned are descri bed i RCTNBS2004/015142

61 837. 14 12b 4 EsH H EtsH H 40 1030 26R8 C3@ EReHCH H
c=c-grﬁk?sé|Hg‘16§ 1510 9 sfab HFHHGC NS H Hs3 /P

1690 11143 H H H H C=-CH H H 76 1500 20146 -0 F H J
C=-CH%H H 37 3413™Mo06 1B HF B H cE-cH'® H 7507%820

6 1%1H B HFH & CHPh H Wia¥5 12600 68 1642H H3R2H 26

COWe 44 HH21F 2937 HL4 4-F-Ph H H 33 591 18
23 H F H H 4-Cl-Ph H H 146 >1000 >6
24 H F H H 4-NC-Ph H H 53 1810 34
25 H F H H 4-CF3-Ph H H >5000 >5000 ND
260 H F H H 3-thienyl H H 75 868 12
1 H F H H 2-thiazolyl H H 208 2160 10
27 H F H H 4-pyridinyl H H 78 >1000 >12
28 H F H H 5-pyrimidinyi H H 968 3310 3
3 H H H H H Cl H 38 840 22
32 H H H H H Br H 90 1190 13

3%a H H H < Br H H 1.25 78 62
35b H F H Br H H 3.7 90 24
36 H H H < 4-F-Ph H H 244 340 1.4
37 H F H d CN H H 26 318 12
45a H F H H Br H Cl 0.35 18.7 53
48 H F H H C=CH H Cl 0.75 37 50
49 H F H H C=C(CHp);CH; H Cl 21 304 14
47 H F H H CN H Cl 1.7 192 113
50 H F H H CH=CH, H Cl 0.95 75 79
59 H F H H 4-NC-Ph H Cl 37 2065 56
52 H F H H 4-MeO-Ph H Cl 13 195 15
45b H F H H Br H Br 1.7 11.6 7
4 H F H H Cl H Br 0.54 31 57
56 H F H H Cl H CN 1.1 116 105
57 H F H H Br H CN 1.4 86 61
58 H F H H C=CH H CN 1.3 87 67
61 H F H H ci H 4-NC-Ph 13 522 40
62 H F H H H H CN 17 548 32
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16b HF HH COw HH 93 3370 36 17a HH H H CH(OH) Me

H H >5000 >5000 ND 17b HF HH CH OH M H H >5000
wo20000d»3 19 HHHHOW HH 1190 6630 6 5 5pCWDS2004/015142

2004/ 103973 PCT/ US2004/ 015142 Table 1 cont. R2 R6 OP

N I RLPOR3S RS R4 Cpd PRL RR RB3R4R5 R6 ER(3 1C50

ERa 1C50 a/R (nM (nM 20 HF HH Ph HH 128 1378 11

21 H ThetHekllfs- dtahipied bh thel §2nd28P ph2thac@iBgid testtprbeetiufe Bbmonstrate

H 33 591 1 3 HF HH 4-Cl-Ph H.H 146 >1000 >6 2
thptr G SNBSS B3CHIPT0 A SSIDGEC FSOAuAS R aaB Wi srong
- H . H B i . .
e

Hhvingr high ptbfetdntial/ 8ifmiQ 0dr ERP o¥d ER& tdd abinSst mgbimafdinity| for both
HH968 3310 3 31 HHHHHOC H38 840 22 32 HHH
repeRt@s. Hhop campeungs of Y% inyertion will pan g rapge. ofpetrgtypbased, at least

TR Bl it B o Aol T fg rove
rBeeptbrJigdhd3nifiex’ iSdnique and thus its interaction with various coregulatory
proteins is unique, compounds of this invention will display different modulatory
behavior depending on the cellular context they are in. For example, in some cell-types,
it is possible for a compound to behave as an estrogen agonist while in other tissues, an
antagonist. Compounds with such activity have sometimes been referred to as SERMs
(Selective Estrogen Receptor Modulators). Unlike many estrogens, however, many of
the SERMs do not cause increases in uterine wet weight. These compounds are
antiestrogenic in the uterus and can completely antagonize the trophic effects of estrogen
agonists in uterine tissue. These compounds, however, act as estrogen agonists in the
bone, cardiovascular, and central nervous systems. Due to this tissue selective nature of
these compounds, they are useful in treating or preventing in a mammal disease states or
syndromes which are caused or associated with an estrogen deficiency (in certain tissues
such as bone or cardiovascular) or an excess of estrogen (in the uterus or mammary
glands).

Even beyond such cell-specific modulation, compounds of this invention also
have the potential to behave as agonists on one receptor type while behaving as
antagonists on the other. For example, it has been demonstrated that compounds can be
an antagonist on ERP while being an agonist on ERa. (Meyers, Marvin J.; Sun, Jun;
Carlson, Kathryn E.; Katzenellenbogen, Benita S.; Katzenellenbogen, John A.. J. Med.
Chem. (1999), 42(13), 2456-2468). Such ERSAA (Estrogeﬁ Receptor Selective Agonist
Antagonist) activity provides for pharmacologically distinct estrogenic activity within
this series of compounds.

Standard pharmacological test procedures are readily available to determine the
activity profile of a given test compound. The following briefly summarizes several
representative test procedures. Standard pharmacological test procedures for SERMs are

also provided in US Patents 4,418,068 and 5,998,402.
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48 HF HH C=-CHH O 0.75 37 50 49 HF HH
C=C(CH2)3CH3 H O 21 304 14 47 HFHHONHO 1.7

wb2R0410»7350 HF HH CH=CH2 H Cl 0.95 75 79 5pciHUS20d4/015142

4-NC-Ph H O 37 2065 56 52 HF HH 4-MeO-Ph HO 13
195 15 45p HF HHBr HBr 1.7 11.6 7 44 HF HH d
HBr 0.54 31 57 56 HFHHCO HCN 1.1 116 105 57 H
FHHBr HCN 1.4 86 61 58 HF HH C-CH H CN 1.3 87
67 61 HF HHO H4-NCPh 13 5 40 62 HF HHHH
CN 17 548 32 52 WO 2004/1 64/ Us2004/ 015142 The

results obt @Mteﬁ‘@trbfﬂﬁic%xﬁﬂﬂ@fﬁr% ’E%;tqig 9«% rkest

procedure denonstrate that the co _ I's '
i nvenThoestegenie gnd agfeasireganimpropertiss ofithe yompounds cawhe determined

nfhorseenicsnd oy ompoun:
a0 SriolSph ant dh SR o5 SRerRed Pregiows by L. Black

eREL.eTobad, Bifé | S¥idnked, 0¥, B3 Q980). ERfkAuR! 9P3kue-Dawley rats
equal affinity for both 5 receptors. Thus, conpolnds

Gemelgi 58 dexsedle) warevliested épgroups phsige WBfe andmaleiary trbatsktly daily ip
.east. i al | j f£jnit

Bl S 755 R nu B sk St 1 06 17

$s8a8i1)0fo bR NEEQFIYeRXit] Satth q]k{gt@pses{rg&iﬁl ¥ ith 50% DMSO/50%

interaction with various coregu proteins
sahine ae thedojepiiomushicié. Oni dayidnthe mhineals wielsherificeb3yCO, asphyxiation
di fferent nodul at or behavi or dependi ng on the
W) 1hgirayterd gRPeYed ﬁwﬁ;ﬁm@ped ioh exgass lipichrapy efluid (remened and the wet

§Eht b4BAined 0 A lonlahl RRASH BE b Hor i€ RAIAA P pRNBYS and the
as an estrogen agoni st i l'e 1'n other tissues, an
EnRaglenisd. to Gmigio totalsSRMAt in csdrrhio @edliate cymbRweent component 3 gene
sonetinmes been referred to as SERVE (Sel ective

BPEPEG8n Receptor Modul ators). Unlike many estrogens,
however, nmany of the SERMs do not cause increases in
uterine wet weight. These conpounds are

antiestrogenic in the utedrxampleé¢an conpletely

ant [ he trophi f s of estrogen oni sts

o SR D st Bof T e B L on

est r ofg@inala@prigat Dawley FED BBNBvx ¢ sHARVASS Urbbtaffed 1 day after
central nervous systens. Due to this tissue selective

gy &opy Taqopisdarpdsiahih rnge 2AQy 23 8). (Bhstyuare honsed 3 or 4 rats/cage

it R0k 8n & lﬂffﬁ?ﬁft}dg&) is@he%u@z!ﬂﬁ%rogidgg ¥ifh F&oﬁt@%ﬁﬁé 5K96C rat
chow) and water ad libitum. Treatment for all studies begin 1 day after the animals
arrival and dosed 7 days per week as indicated for 6 weeks. A group of age matched
sham operated rats not receiving any treatment serve as an intact, estrogen replete control
group for each study.

All treatments are prepared in 1% tween 80 in normal saline at defined
concentrations so that the treatment volume is 0.1mL/100g body weight. 17p—estradiol
is dissolved in comn oil (20 pg/mL) and delivered subcutaneously, 0.1 mL/rat. All
dosages are adjusted at three week intervals according to group mean body weight
measurements.

Five weeks after the initiation of treatment and one week prior to the termination
of the study, each rat is evaluated for bone mineral density (BMD). The total and

trabecular density of the proximal tibia are evaluated in anesthetized rats using an XCT-
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syndrones which are caused or associated with an
estrogen deficiency (in certain tissues such as bone

wonomasti7evascul ar) or an excess of estrogen (POTUSE004/015142

uterus or manmmary 20 gl ands). Even beyond such
cell -specific nodul ati on, conpounds of this invention
al so have the potential to behave as agoni sts on one
96OVE HQTT] ﬁﬁetpmﬁMéchzm%ﬁMkancﬁﬂlenﬁnGagﬁzm'}@t sTlenmiehirements are
other Fq{ exa i t. has heen denpnstrated, that
odlgns; gglﬁ%?ﬁ TRAYISE BRSO SEHNERY, Sachhial i %@ﬂhﬁlzsﬂ with an

S By R o, o 15
as rzammhbenbogen John A.. J. Med. Chun. (1999),
Sel ottiaFEEAMSHI GED IARSSETH-UER ODIHE a5 ohF Wi odnete of 25

xﬁﬁlainﬁq l1q9iaf abdy¥ic Hailel Wit (RSNKRIEME &t @M“'aﬁ?feyanﬁ"tﬁ@kﬂbe joint at

is series of Compounds. Standard pharmnmacol ogi cal
11868t phe crdynagdwnatee tubeawsi hifixad afol ab$lehmg> pdizéfoafmnﬂheé mhigtains it

Rl P P i Tt Tt SRl PR B b U e it ena

dfabé fRHOCAMUMS HroxMnal el of ﬂfé&[Hi@W@JuRﬂbé?ﬁi tHe@®bnning field. A two
ﬁrocedures for SERVMs are also provided in US Patents

Bopd o vigy soBingr a Iseztinof A0onmgrlox Sne resolution of 0.2 mm.

AT eAE R Arpr S TR R o g ot v s Tocate

BEyQUE 8t 1§hﬂtlﬁéﬂ B astnmﬂaﬂl ﬂ':‘orﬁJ (oppsiht. E‘BhequC’h €can is 1 mm thick,
conpounds. can. be determ ned in an immture rat

hgs @rwr%b%nee dag%rﬁybnehplaal))w h)éto JéQgme 3ad Pasists of 145 projections

LSk Black and R L. Goode, Life
t@é é%cesl 1453 (1980). I nmature Sprague-Daw ey

rats A(téretﬂnalp@C'ﬂ.@cajmﬁscomh}ﬂétedyethe ithegsd gddmpiagafd)onpsha)ﬁmomtor A

aretreted .dai.l
raibR of Srigem O dne b6 Pre oML ShRois g e gt tissue

15" aﬁtdﬂﬁtl%ZIﬁ}gTerﬁﬂeﬁa@l@ n iRrANE G g%cﬁf?ﬁﬁles"fﬁé)g@rﬁﬁt? df¥the remaining
uG I7(3-estradiol, with o DVBQ 50% 10 Sal i ne

b@ste t(mal |dnp&1m isomparstd iolnmag/c @by outer hxoarithabancas peeled away in

T L T R —

rﬁ@/ﬁﬁféecbwdfeélh@ﬂEﬁBMEﬁdvﬁmhtl&ﬂlﬂ kN 8@ evfhaiRU| by carbon dioxide
section of one horn is submtted for histology and the

suéipeatiacnd pleod qodestedfagicholegiergl detmmingtiasy: dehe teri are removed and
tg 3&%?@? 6@9&}? l SFFRAL FAERIBEN d§tegﬁﬂl%d l?s)l(rpgr gsﬁoamng%éMannhelm

Hitachi 911 clinical analyzer using the Cholesterol/HP kit. Statistics were compared

using one-way analysis of variance with Dunnet’s test.

Example 65
MCF-7/ERE Antiproliferative Test Procedure
Stock solutions of test compounds (usually 0.1 M) are prepared in DMSO and
then diluted 10 to 100-fold with DMSO to make working solutions of 1 or 10 mM. The
DMSO stocks are stored at either 4°C (0.1 M) or -20°C (< 0.1M). MCF-7 cells are
passaged twice a week with growth medium [D-MEM/F-12 medium containing 10%
(v/v) heat-inactivated fetal bovine serum, 1% (v/v) Penicillin-Streptomycin, and 2 mM

glutaMax-1]. The cells are maintained in vented flasks at 37°C inside a 5% CO2/95%
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6- Week Ovariectom zed Rat Test Procedure - Bone and
Cardi oprotection Female Sprague Dawl ey CD rats, ovx

wonosh@m7evx, are obtained 1 day after surger pCcruspo4/015142

Taconi ¢ Farm (wei ght range 240 - 275 g). They are
housed 3 or 4 rats/cage 20 in a roomon a 12/12
(l'ight/dark) schedul e and provided with food (Purina

BRI Phir iduBNbr. a@ﬁlthﬁSled'no@% lideRint i thd ool ﬁ%"ﬁlat@@ rWlth growth
all studies begin 1 day after the ani ‘mals arrival and

tedisth 3t 29809/ wril infeeRkwall platasiapd ircybated aB3 Reaksinight.

ny. ¢ RBS eRE oL o I A S et SBguRFBrstd Wion of

SRRbIRhs 5-GIRIR- OB @Ch & &E‘I%ﬂentgﬁméﬁlhmt [rpﬁ@ﬁdﬁ@& ?re@'IﬁMEM/F 12

prepared in 1% tween 80 in normal saline at defined
oedcen tegeinogsl 6 (v/tvaaﬁleatheadtweétchmnwlxsuﬁpmé fete]l bovine serum, 1%

A SR o BEHFET S LB e et
BrendHhdled ofld w1’d:1i qg@g@%f afRriatthts h%qufi‘ﬁ Fﬂl‘aﬁ§ REEKIs are treated

I nterval s according to gro nmean body wei g
foe 2<Uitre8MtS in ﬂi(jbhEatvseof/\& e&ei;ls/a‘ﬁehtﬁ’rent tvéthi usmulammf whhicle (< 0.1%
eat nent and one he .term nation of

PSR o e s vl 5 ADB0r 718 RSt R HGR anediurn
densi fr}ftlél%lyll@ex%mgla? tetsp&ﬂlll gs td(fy%? af ki g ARRSbEY }.l% {hat is tested

t he proXi ma ia are I'n ane hetlzed

§15he Kedodepbr WO 8&%{ &&8%&1 PCTANIS P04t @Al EC ; ant t
QGOMQ%%%ICT 0Sterﬁa{ec cl\/E‘dI ?I nt echni k, Pforzhei m #Cs0; antagonis

Bede) njdch %heelhphﬂmlmmnhsleaa erehlplerdontmiegfoap (0.0% ¥wDMSO) and

Fifteen m nutes pri sca each rat is
3h RS CODERY SRPh(es er@ éa@ﬂ 11 Brestipdion j &XOpE-ERSPRsE pyperiments

n/

BYHRLER S BeSeDHl gt 80 Lo Bppeyocs n o
mcmbgscfmmaﬂé”ne HOTH. \Hrcbxh tizesel daseetesponsé citSes, BNsgadd IC50 values,
taped to an acrylic frame with the ankle joint at a 90

ppgcdiveliydatetgsnpated. [Tdierfinahwvell ig@achriveatmontygravh opritigs 5 ul of 3 x

MRG0T U Bodicaiidetoles g BR ety 46T
pl at f amet trsatadhi) sHeesblls Ard %@éd 68 sEHLeE 8dr 1%&91111 @fth bB&1/well of 1X
fenur and the proxi mal f the tibia would be in

tdlecidtzan tysrsgez&geat (:Promega/\ﬂowrahonh n$henell lysatrem (ZOpI)SWe |tsmsferred

n | engt h a line.resolutjon of
{90 Rt Grmgiet Bt nd B atass assh ly ansmetrarede b iegiumat LB
e N RE -
ﬁ@'ﬁraimm Pﬁorltorthe frfjeation oflsaisstratey aXedecqridisaeRground measurement is

%&gg gcfrlcﬁ% ﬂn§e 19W}Snl(gff ﬁ?r{Jngloéfrq%@gbstrat n?uc(i:f%rnassé: 3}:‘[?\’18/]‘13 measured
for 10 seconds after a 1 second delay. The data are transferred from the luminometer to a
Macintosh personal computer and analyzed using the JMP software (SAS Institute); this
program subtracts the background reading from the luciferase measurement for each well
and then determines the mean and standard deviation of each treatment.

The luciferase data are transformed by logarithms, and the Huber M-estimator is
used to down-weight the outlying transformed observations. The JMP software is used
to analyze the transformed and weighted data for one-way ANOVA (Dunnett's test). The
compound treatments are compared to the vehicle control results in the agonist mode, or

the positive agonist control results (0.1 nM 17B-estradiol) in the antagonist mode. For
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15 After the pQCT scan is conpleted, the inage is

di spl ayed on the nonitor. A region of interest
wonelsdsarg the tibia but excluding the fibula PeT/US2004/015142

outlined. The soft tissue is automatically renoved

using an iterative algorithm The density of the

remaining bone (total density) is reported in ng/cnB.

fhbenitiat emg&S%s@fexbbﬂmb@mef iie qegloadd awalmdnh reults are significantly
(g%ecent ric spiral. The density of the remaining bone

EP@écf{ﬂnart @H@iopg)li‘teu %omtr@b&%%ﬁ)» thepothegreswlts arengeported as the

465 Tk PR PHELURLLON 0 1L B SHISNERRE, Ry

@dﬁ@hmmﬁﬁﬂ dehieledonabi)pPR.- 106 eTHY BNIP saftezafeeimvsed;s@m determine
t he wei ghts_ taken. Total cholesterol is determ ned

ths B0 andorHrsorvglies Rmnnthe nom-linpar slop¢-respanse ciurves al

anal yzer using the Cholesterol/HP kit. Statistics were
conpared usi ng one-way anal ysis of variance with
Dunnet's test. 25 Exanpl e i@anifte66/ ERE
Antiproliferative Test Procedure Stock sol utions of

test conpou ﬂ@bll(ltlgm af LPLoOxideyionr dntioxjstané A ctimitphVsSO

wor ki hYERs a8 cBuifed o g ottt s B Boh ool Gy ghiled P,

ﬂfdeaoﬁ'tl@élﬁﬁ)tmlapd:dll@%&e Hérvédledl ™ h@vest 2R cdlls, BedMercostal vessels of
MCF-7 cells are passaged tw ce a week with growt h

e ot E{@Ilﬁémfﬁa@ oRe &nd;of dlheeritan FlagpedosFresfy wherile filtered, 0.2%
%gl% eﬂa??%& %ﬂlapéﬁvlhgﬁi%%/#%qd%%(ﬁalé% d Ofﬁ%e vessel then

denped '@rfenmmcitﬁsad mster.n The adredisfihaabiisd at 3BTGot NS2denidutes, after
5‘ng€0€ 5% 55 WO 2004/ 10 973 PCT/ US2004/ 015142
dhe celipegnase;salittiog iy collesird gl copinfyged B)Ttsr BN 2000 X g.
bl 1§ s@dpRndilddh
25 d%ﬂ B s pI%Irllt < %WJf %B&{at?ég{saﬁ] g%lgaﬁ%lg at u 8‘1 consgt}g of phenol
rod efrer @MEM]Han@eFIl% edia isnplemented ovitl charcatl Bgpedi FRS (5%),

0|/ f a 1:10 dil ut f ad
Sonh §) Erspaing (PN BEmPGH P RLR B (I9RERb1L00ug/mD) and

%e%ﬁnﬁ&ﬁeﬁal Fedded M Wgﬂe&?r& s‘ﬁ' Jﬂdn%c&lga(gd( ¥/ ﬁ"C in 5%CO,.

eat -1 nact1 char coal -stri OVi ne seru

After( 20 \@nnﬁ&ﬂ,l thel tdlls- 56 rrtd i BBSZarldVﬁ@b}Uhbelﬂ?dfn Jaddéd this was
nM sodi um pyr te].. The Ils are then washed once
W‘Tt@ie‘gg@“i‘ afv)?hli‘%@r | %F%&%&P{Hﬂh‘enﬁaﬁ@] apro¥ipatedy 1| week. The

AHastHelig M ard 96ut§éhh§eggﬁﬁr ;gvvgl x)}'&kré?ﬂl @{1 ec%{]ﬂﬁerg t{)%smlzed and

wells/treatnment wt of “veénhi
setdedDVBO):7 catioc dbgibumediatedatxidationl iof 12.6digsmIL QWAL fsailldwied t® proceed
of test

experinmental. .medium 10 Init r

B fbsmtee P i rapaund b el iagdE P tor fytoHenat g °C. Results are

6)@?65@&11 astth® %@ro@ﬁﬂﬁﬁibﬁioﬂ@qﬁé oRidativk 191%@@5 RYLI QAR BY the TBARS
nM 173-éstradi ol (EC80; antagoni st

(thlobarbltunc acid reactive substances) method for analysis of free aldehydes (Yagi K.,

Biochem Med 15:212-216 (1976)).

Example 67
D12 Hypothalmic Cell Test Procedure
D12 rat hypothalamic cells are subcloned from the RCF17 parental cell line and
stored frozen. They are routinely grown in DMEM:F12 (1:1), glutaMAX-1 (2 mM),
penicillin (100 U/ml)-streptomycin (100 mg/ml), plus 10% fetal bovine serum (FBS).
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node). Each 96 well plate also includes a vehicle

control group (0.1%v/v DMSO) and an agoni st control
wgnrompogest her 0.1 or 1 nM 17(3-estradiol). PCT/US2004/015142

Dose-response experinents are perforned in either the

agoni st and/ or antagoni st nodes on active conpounds in

|l og 15 increases from10"14 to 10-5 M From t hese

tRs @emseaﬂ%ollsmdqwmm ﬁ@@e@%aiuﬁﬁ%mN{% glutaMAX, penicillin-

respective are generated. The final well i'n each

stroptanpoin) QnEANg @nt4h wharsod! stipped ¥BS1@ $sub|conﬂuent density (1-4 x

7 1 I nal caongc o
ﬂsacge g?(l sfbolg%)nng 15(9)} Mrk?t CElis §1p ergf ﬁe%?ﬁ l{&ﬁ‘) w@t |rp%duérln gontaining 2%
$tht L. ¥ Biié’s@forfa‘gbmlﬁadﬁ'vﬁ% Viel18 ardardalcBlth 0 nie<17 _P -estradiol or
ce culture lysis reagent romega Cor poration)
vm‘ldus |dpsest fefsteﬁtmm)poané (! maMsérea rmge fn tlopM 1061 WM) To test for
um nonet er. plate, and Iu i fer rﬁ\%lwty | asured

:iuﬁagfn t @FBK e E%ISQ@"e Ftrqam Wg Eléﬁ&es@a éhxed)absence or
sddde 3@9aﬂyfn‘éﬁiolseso{l O? S’M t£1 338 §f‘f%§tt Joﬂip%s g ' eRE3 d1shei are also

rporation).” Prio thelnjectlono strate,
seatahaith AUFORsradnagetivaicermht Fosy-cightieoifre pftedsimmenat hddition, the

Fol | bst ;o f
G5t B it he B SPelurdPRRRAS af for & 3 cecond
del ayporTéa@h gﬁhﬁlgﬁéﬁ ptr&&aﬁlfeelrobeﬁoﬁﬁ mo&égﬁ id lmﬁh@ #h 10 nM 3H-

to a 25 Macinto er sonal anal yzed usi ng
Re@2Qwvr Oﬁtﬁ)ﬂmess(wq msa IlﬁQltId)volthe s Triptiogje aeactions (three with

Rl PR ity A R bfor=rin b Bt b, FheBiolshh Savact s added
fﬁ?%l%@edsﬁyanﬁaﬁ%ﬂ)eyﬂ aﬁ'I@ﬁ)Z@f+ 9864 uhfa%@feg%OZOTﬂgh% fgeeactlon is

l'uci ferase data are transtorned by logarithns,
parfemedHerst-2riatasroors temperdtur®. dﬂam—emloghs stdpped by It addition of

HOPRR PR RaphiAles ea) dharm e IR (Bouih in TEH 74

Aner veyirf\¥OYdorh Dempeiaturs, f1RShound TARI GREERAH NEband are separated by
treatments are coa&ared to the vehicle control resul P

entrifasatipgoldi min, Ao R 4°@hdhp suparhatentasgbiont(~&2hmibis removed

AR ot MR A0 Pl D B8, AR Siggtaion muia
(Beckmanh R&ad}gﬂ’x@teﬁiﬁ@?the xp@plesertcounfed fhel MaNRQhtillation counter.
treatnment results are significantly different from

the appropriate control (p<0.05), then the results are
reported as the percent r gto the
17[i1-estradioi control [i .ﬂa%l%}((con'pound - vehicle
cont rol )/ ( 17 Progsterané Rlecqnmt inothe CN® Rrédpticcreiar ol ) ) x
ed to determne 5 the

éocg]o %Br/@;b SOf ]gsé};?ﬁl:% qyglghéaﬁs prepvgriectomized. The animals
Q@%@u&%slﬁ%sﬁmﬁhﬂr Ve facﬂﬁXE\ﬁm € 195, ilgklft Ph i Qi Botlopérnod and free

Oxi dation - Antioxidant Activity Porcine aort
asigessitoéap watenandiroddichawr , washed, transport ed in

ol S B IR e SRSl S et wit
WhEIE (509 DMSO, 40% PBS, 10% ethanol vehicle), 17B-estradiol (200ng/kg) or the
compound to be tested. Additional animals are injected with the test compound 1hr prior
to injection of 17B-estradiol to evaluate the antagonistic properties of this compound.
Six hrs after s.c. injection, animals are euthanized with a lethal dose of CO, and their

brains collected and frozen.
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the aorta are tied off and one end of the aorta
cl anped. Fresh, sterile filtered, 0.2% coll agenase

wOSignm3drgpe |) is placed in the vessel and thecwosesn4/ 015142

end of the vessel then clanped to forma closed
system The aorta is incubated at 37C for 15-20
mnutes, after which the collagenase solution is

col | e?isﬁﬁe ed1fcelNrérnf HE9d1sT;8cub offl J‘Hfﬁﬁtata tzﬁf}@ éncg collected on
15 Each pellet is suspended in 7 nmL ot heli a

Biddrie- Qpatedum@rqmwhd@ang hstswtg)rﬂhoymech ehdesrafd theme@ied on a slide

DVEM Ham |
e gt R C BB ooty S HAES pnafyeC.  Pror to
POBésgink| 1he dsdiéRRIANIAE bBxdsHOOAM Y warkQAab #hom @é“r@perature (-20°C for

entimcin (759/m), seeded in I00nm petri dish
é@brﬂ; 4 £Qr 23hm§; foenBiperaturafarel hr) @ nhlmma@scontlmsatlon formation

GBI PR R 300h B SR TE AT 9 ffths 0k o
memt ratgs! patfi-ed @appY.opdraeieiliehl deaeK. 9.0) @or mﬂ@t 2Rl prdkessed as
cells are routinely fed twice a week and,

RsKiepslEdescrippdipsi ni zed and seeded at a 1 7 ratl 0.

Cel | K‘;}ﬂ 5?11}]18 oﬂ’?&hﬂ aoéﬂSB% ﬁaﬁw@ngé%eH%P{{gc]%}léA%ijga}lg binding_

procee ence € conpound
dnmim)ahedn(eSn:Mi imdi ubethotor geradratd7a CS FesulTPsladerRd probe that is

ESsed as the. per hi hition of the oxidative
gaentagy t ‘ﬁézygmfgu ffatﬁe Fﬁé’rkrgﬁﬁ%&z@rqqeﬁﬁeéws?tmnﬂapwed slides are

S Y B O e i 2hig§ 37 Rmnp s (¥ 6 e

Hxlghphd 56% fotRarkidesndahenbeteGaivierniiggtin Rr HC€dreiddeditamber. In

B! DB 0 e P PR S S 5 T s 015w
NEUL oAl s6dnm ditat&NEM7E 2 milnM)Dml trhéﬂi/més Ird 21 Msfened to a
pen|C|II|n(1OO U/rri) str@é;orrycm ng/ m),

e, eainehand meshet um2xBBS) 10mdy 2@041/51@@97;:3 RT “with gentle

BTSN W e A e 2 58, e v

BNaRDA 020tGE/M]) £PB0ahiRIag7L, Jaﬁa/wﬁbl@é'dci%ﬂh 5 sih iPRRh %ﬁ%erature 1X
at a subconfluent density (1 4 x 10 6 cells/ 150

%ﬁ@ hpubspheently} the shides areﬂx@ahezh(zm BAtmain) in Gﬂ‘i’de] LXnSSC to remove

2 t.r i ser onls
SO ARG s iR BRGS0 Slrted wit
aograaed/ @e&ie@ldﬁ? aﬂ:@h‘@ls aﬁﬁndlﬁﬁh a6aaRquoR, 642 orTMlcpuowJ apgedried slides
from1 test for antagonist activity

%rﬁ@PE%ﬁeFlsto afr@YtﬁIth%cﬁ dﬁl}tsrﬁnd them phatpgraphicaliy) prsicessad.t Hde slides

e P S aidQ
R PR B, AL 0952° 4 SR e
tm'gd:thertwsmmmtaduﬁ&mbesv@eao mtteml;say Fatiftjorein@bhdikiony. S

after hornone addition, the cells are |ysed and
bi ndi ng test procedure perforned.

Example 69
Rat Hot Flush - CNS Effects

Ovariectomized-female, 60 day-old Sprague-Dawley rats are obtained following
surgery. The surgeries are done a minimum of 8 days prior to the first treatment. The
animals are housed individually under 12 h light/dark cycle and given standard rat chow
and water ad libitum.

Two control groups are included in every study. Doses are prepared based on

mg/kg mean group body weight in either 10% DMSO in sesame oil (sc studies) or in

59



10

15

20

25

30

10 For each binding test procedure 100-150 ng protein

is incubated with 10 nM 3H R5020 + 100-fol d excess
wea0Rnosar3a 150 ml vol une. Triplicate reacti onsCcfiuse@a/nisi42

with R5020, three without R5020) are prepared in a 96

wel|l plate. The protein extract is added first

foll owed by 3H R5020 or 3H R5020 + 100x unl abel ed

RBOZhveed 36 i §ﬂﬁfe'(96‘ stulies P eA fialede fa&'hlr&stg*e rtes@Etgﬁ?&IHds at doses

tenperature . The reacti‘on i s stopped e ad
engms fia Ol t@dlodmg@zganeancgraup by welgﬁb( W)ehlc& zﬁﬂzbethlnyl estradiol

SRR RO W e i st

PaRa e &pinds %ttédtédlﬂ@tthéi’xnalftégomsﬂ acti‘x@@OEB(fEcozﬂﬁtmstered at 0.1
The supernatant solution (-150 m) is rénoved

@rr % smﬁkg & scor positidies, rgspedtivelyiTh¢ tesFetrhpmwindg atermimmlstered up

ation fluid (Beckman Ready
}pﬁ'}l%fqtnﬁgﬁlgéﬁahﬁr e A& unted for 1 minin a
SCI nt Aftblaﬂhb @bcliivatitheieriod 40 féut VaPE, ehdhiMaRALS ir8itedBnce daily with

Receptor in the CNS Preoptic Area Sixty (60) day old
the paM@oBMH )R fentsaHE- egfhprgtage épeanmdﬁ/tre@ttr@m gieup. Mmmstrauon of

Do PP SYBRNGE AR UL B bt bl af o votume

dzfd) 5 aol. v@n ¢hre Moﬂalyacfetrﬁatmémvxa rr@#;ﬂﬁh@pélmm(ﬁé ehgAbiPhkife sulfate) is
di vj into groups that are injected

%1 Wte£g%cg AREqUS % 5t],1% weatmgol, ek anisyo additional morphine

ﬁe@l@ts@r@)m;t)liﬂt.(e@ @ﬁltﬂh@‘éig‘?llth &%p %‘E@/Skg%aéél? n}aﬂ%f t@@%@gmﬁe injected

be tes Addi ti onal ecte
Wlébthtt@me yBa mgfkg,pmtnamusﬂdmly) jaadta drermbeouple, connected with to a

AT B Rlsifich SYef bt PR RBSH, MaR) PBfped G the tai
@)ﬁt&@nﬁtew Qneﬁiﬂcﬂ Srind @b Wiok Bf #hd @I afhlg Q rﬁfau{;y%d W continuous
eir brains collected and frozen. 2004 103973

t
IPEESPgSEND 4] il skiptemperatine B@ﬂeh@@temefaltwmsamsmt@ fos15 min, then

T

tsinpeleairaisemedsareddot ege Bouraherbifee, (Mﬁth%ﬁntﬁ@hﬁttﬁé P&l‘ilalﬁ‘fng of the
42C and stored in desiccated slide boxes at -80C

PPyl aeset pp dubanglyzgd sipliresi ccat ed sl i de boxes are
slomy warnmed to roomtenperature (-20C for 5 12-16
hrs; 4C for 2 hrs; roomtenperature for 1 hr) to
el i m nate condensati on forEratn'meO on slides and thus
mnimze tisgue and ?\IA eg ra ation. The dry slides
are | oaded i NEPMAREr Hunctiork Bl%?‘* Rakdortic Rings

par af gy ﬁ@\bbé??atﬁ l’eiio9zé® grfu%) ae Qiviadandio &%ﬁﬁssed as

previously desCrib
1. Normal non-ovanectomlzed (intact)
2. Ovariectomized (ovex) vehicle treated
3. Ovariectomized 17- estradiol treated (Img/kg/day)
4. Ovariectomized animals treated with test compound (i.e., Img/kg/day)
Animals are ovariectomized approximately 3 weeks prior to treatment. Each
animal receives 1 mg/kg/day of either 17-B estradiol sulfate or test compound suspended
in distilled, deionized water with 1% tween-80 by gastric gavage. Vehicle treated

animals received an appropriate volume of the vehicle used in the drug treated groups.
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A plasm d containing a 815bp fragnent of the rat PR
cDNA 9 (ligand binding 10 domain) is linearized and

woedl/sw7generate a S 35 - UTP | abel ed probe thaCTius2004/015142

conplinmentary to a portion of the rat PR nmRNA
Processed section-nmounted slides are hybridized with
200 m of hybridization m x containing the riboprobe
(4- 6x hQlirBa1PRM eutBhkifad bRRD SR [R5 R ABHinhMSHPEHEL thoraci
over ni ghtai n ae%SCIhum'gi fied cﬁarrlber. ISr'1a&|l§'tlfl?e@&riJ e thoracic
Bt g rapidl r@hd)\dﬂsanarfﬂadéﬂ ¢ 8o ( ﬁh}"éﬁtl@%icil%%hﬁioh Réath RE Following
i mrersed in 2xSSC (0.15M 15 Nad, 0.015M sodi um

epmpesitton grMy: DaCl (6 KBTI (5.0 NaticRs (25.8), avigCl, 2H,0 (2.5), D-

transfirred &%8 | ar ge contai ner and 0Washed in 2xSSC/
gowererst-S9 8pd ¢8Cki (-2 @aserd Wit QGeskbi &%8Gh fora rul pH of 7.4. The

Slid th d in RNase buffer at 37C for 30 .

0 TPl IR 580 B e 5o Bl %5 o it

iég% l@sﬁ% e RBehdedlin 010D tisBud ARV PRE kAL Hﬁeféh%&(to_ the bottom of
. Su

sequently, the slides are washed (2 X 30 m n)

the tedcmdtheother BsTiaree rarpduesr2 @\ restiagiensipn of | gbash js placed on the

. L s 1 Cf 5 m

FbR aSnb SR RIRERE a6, lebdls B Rikednd A8 um

acet aiAtef 7dAU1ibD&6N, athe AiEJare Alxposdti & iBdredl@s Bhentrations of
posed to x-ray filmfor 3 days and then

0
phasyisphapn (s} toy 1057 dBeandethe tamsionsiererded. Batlgrarglthen rinsed 3 times

al hybg | di hed, d a .
AR RsR ool R oy 58 20k LEXRRATE: BRR: R ssue bath and
dififileaedcfes 3Qumirtided. IMher sieaglépidd edricentratidonCRBSHsE @bve is then
25 Exanple 69 Rat Hot Flush - CNS Effects
tsps#tedct oni zed-femal e, 60 day-ol d Sprague-Daw ey rats
are obtained following surgery. The surgeries are
done a mninmum of 8 days prior to the first treatnent.
The 30 aninmals are housedExamplei7dual |y under 12 h

light/dark_cycle and given andard rat chow and
wat er ad I‘F:E#iltﬁﬁm%ﬁﬂ%o“ﬁf‘? azgr %&‘“&P{"eﬁ?mcﬁﬂ’é&ti n
ever r
Y MalldiSpragtIDE® 13! EDPGLRREhedsaased IIGE]I'PgSséd;Hg ’ir;fg@) ﬁ&?g% 200-250

group body weight in either 10% DVSO
gtondirasyl aye used. For Wik X@EK,/ the 388 JrdTaisgd26iR47ed t8dej Avith standard

b P A5 Bl Rl e P85 Bl B maiainca
& 92°0 and Dado/ ko H’d&ﬁﬂ'ﬁgﬁf/@#l@ d@@réywi/bﬁn%ms oYeRiGhE AMD Following
et hin estradiol (EE) controls (0.1 ng/kg, so or 0.3

I
h‘ﬂj/iwét?{orp& theofeeilidy, yvmalssareirdividusllibensed agdohaintagted at 85% of
t.ed f t hei t i st
ERPRRARG SRR OR%, G MEUTE R Db b BT el magpc o tre s

fron raglinl @fazpoO st udi es, respectively. The test conpounds

are adm ni st er ed ug ) _
The structure of the maze is an adaptation from that of Peele and Baron

(Pharmacology, Biochemistry, and Behavior, 29:143-150, 1988). The maze is elevated
to a height of 75.5 cm and composed of a circular area surrounded by 8 arms radiating
away from the center, equidistant from one another. Each arm is 58 cm long x 13 cm
high. A clear plexiglass cylinder is loared to enclose the animal in the center portion of
the maze prior to the start of each session. Each arm of the maze is equipped with 3 sets
of photocells interfaced to a data acquisition unit, which in turn is interfaced to a
computer. The photocells are used to track the movement of the rat in the maze. Pellet

feeders located above food cups at the end of each arm, dispensed two 45 mg chocolate
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to the day tail skin tenperature is nmeasured. After
the acclimtion period of four days, the aninals are

woneaiesb7ence daily with the conpound(s) of i BCEUSIG04/015142

There are 10 ani mal s/treatment group. Administration
of the conpound is either by sc injection of 0.1 m
in the nape of the neck or po in a volume 10 of 0.5

B@lletso(bhteﬂ §he3 Bgteg oQ)fccﬁ rO?QﬁéTFHﬁ 'is @J% J}ethg q{rLteﬁmgg a given

nor phi ne sul f I's inplante aneousl
sdssom Whelmpzefs lb¢%ai meertestlngrreomr\mt}miaddahd wh)llttageometnc posters on

rm hi.ne ellets are i anted. .On the eighth day

Rl Byt s, BriRg pfidioirti and 5 ath Ridcschiisnwhite noise
{geghqml@ 1B&hyy/ kg, intramuscularly) and a
thermcgupl e) connected with to a MclLab Data

Acqui $he trélﬂilllgylspmﬁu(fﬂédnﬂstﬁs@frﬁnm’ﬂasqs dAchfveitla dallmaesmsns lasting 5

h r oxi mat one .inch fromt
b5 B iptled, of, IePyecod s 8REICRaT bowaRS rae s M iaced in the
et WoetimNd ! 1Bk nick lang KiHen tRTDAIAEL: Sais@RREDINE the session. During
tenperature is neasured for 15 mn, then nal oxone

Phasg lpdpadgestristedipgin of eatﬁ @rezplaﬁe)i onghp ek fork) mfifdes with 45 mg
grure ' msasur d for
%{noggﬁ([)egfb ?ﬁ)e‘;l’lggfs{cgﬂ}ére% P%%ho Fﬁ} &ggs ot UHgE Phase II,
edchirixas pmed‘raid&udm&ly&ﬁi the Pna28 dorod 80 i @de %bﬁd)d GWI{ el scattered
le 7 sono unction in IsoI ated Rat Aorli)
%Wg 68’59}31 HEIR 19 thafeod gupoetregh ganans@mam@Phw.I@e@ach rat is
glg&é}.’i éh BERMRR for 410 I}ﬁiﬁﬂ[@ é’x?g eng(l?r {pteggﬂts%g&é&f SHf e dnd around

. Ovariectom zed
e fpod cusninzedh a7 R Ie%asaadl\cl eath eatiedll¢wed A @ glidatg3 todcollect two
[ mal s treated with test conpound

I?ﬁag Sglitn%ggfﬁed SRS AT an Mol fopgidergiapgdror. Rats are trained
GHIRTIR T Rlaght ﬁtlﬂﬁ}%&%clﬁé‘véﬂrcrft&&n 7&?1‘0%5}506 J’E Rss 1?1 appéqual to 2

receives 1 ng/kg/day of either P estra

fotal erers wothprsurstseutipe desdof t8oning dota hhbiaction an«b thin@tp time is
tr h, 1%t ween-80 by gastric gavage. Vehicle
(%ingﬁe n? Wﬁfﬂ% recel ved an appropriate volune of the

Vehl cT&t ys@gonrdl ishgrepurbd ik ?E@Hpﬁﬁ'te gfu@féi%?i saliflf 2 administered in a
2004/ 103973 PCT/ U82004/ 015142 Aninmal s are euthani zed

e ilnmiket iSsapelaainexdBn (U3 meg/kgn.c.)Tenied asttbe ampairing agent,

| pl d i . .
e g O
iairieritddmally (sHdulneoldBl with. &bpolhiaiKe30(Rmdds pridiGb2he first maze

2H20 (2.5), D Iucose (11.8) and Cad 2 (0.2) gassed
Wpf’wré?@?a%‘ég“’% %6598 or a final pH of 7.4. The

To assess the test compound, an 8 x 8 balanced latin square for repeated measures
is designed, in order to achieve a high experimental efficiency with the least amount of
animals. Eight experimental sessions, two per week, are conducted with the 8 treatments
(vehicle, scopolamine, 3 doses of test compound in combination with scopolamine)
randomized within each session. Each treatment followed every other treatment the
same number of times. Therefore, the residual effect of every treatment could be
estimated and removed from the direct treatment effect. Following ANOVA, multiple
comparisons are performed using Dunnett's two-sided test on adjusted means.

Animals that did not make 4 correct choices within 5 minutes during the first

exposure, or that had not made a total of 8 choices by the end of the 2nd exposure, are
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5 advantitia is renoved fromthe outer surface and the
vessel is cut into 2-3 mMmw de rings. Rings are

woeuspaostzg in at 10 nlL tissue bath with one en@CT/US2004/015142

attached to the bottomof the bath and the other to a

force transducer. A resting tension of 1 gramis

pl aced on the rings. Rings are equilibrated for 1

heHsidersd 0 Bh%e 'BinGeB&HY CYN'A-Te e A I " -

@gw libration, the‘ﬂ?‘?ng‘iﬁgﬁiﬁ%ﬁgs §t 0 |dr?cltrlagagmeg -out” following
FoRIAEtEn; of meore thanikge dhemgd thptest comolfd & éxelulidd 4roh) the analysis.

and the tension recorded. Baths are then rinsed 3

times with fresh buffer. After washout, 200 nM L- NAVE

Is added to the tissue bat Exﬁﬁ%le‘?ﬂm l'ibrated for 30

m nutes. The phenyl ephrine conCentrati on response

curve is then repeat ed. Me‘jlrEp(mm!tmn?l Ei ght Arm

gg?;gll}eﬁ ‘ : ; 0 [ "a,l;y, Ctnm:al Neuron

\@ilgkdsng 200- 250 g on arrival are used For one vveek

the rats are housed, six per cage, w th standard

| abor A’P@M}y CRBIGahRetTaag @/lereapradu@m fgomdat bhinsutimt were 0-1 day old

et hgfaoh B reliaP e BT R BRI O e i R B 4sa.a47-

AR ﬂmlspmdngralmamue Wadsi giﬁwhdntmIﬁEMQO%l PMS«'}(&@%& donor horse
are i di i dual | Eoused and mai ntai ned at 859

P et i rlans g (honcreeedoy Wb Poniar grbinoside (ARG fetivo days to
t I

C oo o B KRATTERE SIS B AR B R S5t 08 replacea
Pl BVER/ 18% BRHS2 5T heRfvaromalcedls giere Biltedtfor stiiptherat days before
% havi or, 29:143-150, 1988). The naze is elevated to

a fei ght of 75.5 cm and conposed of a circul ar area

sur r o@eegel ﬁdm&'yaﬁdﬁ?orfaﬁ@hlﬁiré@ﬂlo“aﬁ@g}-ésgigg‘c%@ %egtﬁ '?)teﬁ{;een days 12

eqU| di stant from one anot her mis
dfnin ﬁulgtpre A chle%lpulplresxwgnea@fgluageﬂmmd@ysu@ dndarﬁeﬁrtl@els of the
ortion of e _maze

glﬁliyg?es %tta ﬁgiir'g??nage (I.té]g)cﬁf% E%tg&ng est E%IEHOW cultyges maintained

reDdEM eeldLlIOI%)BDH& dhdsy Sahs nﬁﬂltﬁﬁm@iﬁé %ﬁahhlig cultures as controls.
[nterfaced to a data acquisition unit, which n

D yas assayrdesinga aan@mmfttbe method lphwroblewsls elrae h%édProc Soc.

nt LN
e L 20T P bt RS st iR SosoraBen used in both
alimival dindpensebsdanch &Bdagmehemé@t Habifidy. W&%ﬁ&ﬁ%ﬁdla LD is
PCT/ US%O%/ 015&3 pel | ets when the outer photocell of
ety Trlaed ta gl deted for the first time in a given

session. The maze is located in a testing roomwth
black_and white geonetric posters on each wall to
serv e_&'&rovmwon Amnst Outotaxicigy Indtidedibyi Highoahdeingst i ng

pr 0098%' ?1oina Calis obtalneg %rom ATCC were plated in RPMI media with FBS at a

concentration of 1 x 10<6 > cells/ml in FALCON 25 cm? tissue culture flasks. Four
hours prior to the onset of hypoglycemia, the maintenance media was discarded,
monolayers were washed twice in the appropriate media and then incubated for four
hours at 37°C in either serum free or serum free plus test compound. Kreb's Ringer
Phosphate buffer was used to wash the monolayers twice before the addition of
appropriate glucose treatment. RPMI medium contains 2 mg glucose/ml; flasks were
divided into groups of 6 each receiving 100% glucose (2 mg/ml), 80% glucose (1.6
mg/ml), 60% glucose (1.2 mg/ml) or 0% glucose (buffer) or supplemented with test
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is audible (- 70 db). 5 The training procedure
consists of five phases, each with daily sessions

woOasid/iogp73 or 10 minutes. A 10 second del ay i Crgsomadisi42

between the tinme the rat is placed in the center

portion of the maze and when the cylinder is raised to

begin the session. During Phase 1, food-restricted

B@&hﬁ@urﬂf KR FI8skaeerB itesate® ﬁ)ﬂZ’@%dﬁ?«zﬁldftﬁén é&éﬁg’cé&lfo‘?%tal live, and
chocol ate food pellets scattere

derdoiedmomber paligng mpandilue.ne maze. During Phase |1, 10

each rat is placed individually on the maze for a 10

mnute period, with pellets scattered fromthe mddle

phot odleldoptdtedtivg Aokt EXEitd¥bxi€ Aedind ARIdsDuUr i ng Phase

I1'l, each rat 1s placed on thé maze for a 10 mnute

peri oHIveygulthre dighespeantainisg |SFcAtSid nerroplastonan delkr wemdreated with

Eﬁgf%%\lg[gﬂlfg l’c{%& gbc{l]létglaefcgs}%gl eré {}eer Qda \%/etgéﬁ\.lﬂ\é[f ?1@0 %togég?,'urs later, all

a¢livwelsetreanddryyith INMDAN(580 M) onshaier Potaklivedells BAd 8ead cells
are trained 15 daily in this manner until they
Rers tagedetenipgd i on performance with | ess than or equal
to 2 total errors on three consecutive days of
training. Total habituation and training tine is
appr oXeuwmpsitsctidnwiemkist OXesdn-GwpeUdebrivatipn epar ed i n
phosphat e buffe e(% sal | ne and adm nistered in a
ATalysis oL pyknotic Ch o measurg | Q@pg@} ngugony are prepared

SBMVETR A fétﬁbeaﬂméﬂeﬂ g v@@?ﬂi&mbel?-gld?:% ?}%&85‘(@@ wAth opr%lJy -D- la/sme (10

increase in error rate (loss of nenory
ngmy) @t@dwsefrnmr%tpedmsdmeél 109,090 rmlh@nﬁmﬁélys amiplated in high glucose

@@% nﬁ@%&@@ kBt g}iptlgqh)ggg;:géit Chiith 4% CO4/90% air.
99'!]?@1‘1%3&' day'ﬁ1 %eﬁmﬁﬁs&eﬁ@béﬂ"&e p daer o tufiBieah &l Vith h?%‘ﬁgﬁl&gse DMEM

measur es designed, 1M o to achieve a h
@m@nmg@ﬁhsumﬁmmt amdyceldrs tare ke ineths tinarbatontwitfout Zirther media

TPuTEhslt B of SREGRERS G 3620 s iR 5 broups; conrol

geap ehamaE ,gr&lpd SR ifkohtes igr&gResDE DMESOHRE RRIcb&and custom
with scopol amne) random zed within each session.

B¢ {withauft ﬁ!ﬁtﬁhld@t%m@aﬂ%m@ﬁbt gerp treedivemmniglidose DMEM with

f t he dual
SR, BTl el B0k S IF 8 AP LBl Mushod wit
90% N 106 A0 LRk ﬂonﬁai fi®dt aifdi Chamb&! dndVihBihafQYA7 oC for 6 hrs.
nultlg ebOSO conpari sons are performed using Dunnett

thecontrghandiPEN eellsrare sehjedino meplacenteat oﬂmddla(n:bntalnlng
B 0905003, Efbethicll 15, Thibie SSnipising BAE with custom

st exp sure

Btml Céelss iy rétﬁ\@e@ Etdn&ﬁdxhﬁn&ﬂﬁt&’é@@$ o e A fRE 04 b2 oM are fixed in 4
2004/ 103973 PCT/ US2004/ 015142 consi dered to have

Yot Pib don L@ 'minaat 4 Hawnd stagiedrwittAdppan(Hhedreddentt nuclear binding dye).
ALimed t" fallow 5
Ap(')pqgms_. R'hssessed usf.ﬁg I?a%er Scanning Cytometer by measuring pyknotic nuclei.

Measurement of LDH release as an indication of cell death: Cortical neurons are

prepared from E18 rat fetus and plated in 48-well culture plates precoated with poly-D-
lysine (10 ng/ml) and serum at a density of 150,000 cells/well. Cells are plated in high
glucose DMEM containing 10% FCS and kept in the incubator at 37 °C with 10%

CO2/90% air. On the next day, serum is removed by replacing culture media with high
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adm ni stration of nore than one dose of the test
conpound i s excluded fromthe analysis. Exanple 72 5

wolewsapsasecti on | nhibition of Tinme-Dependent pOeaiskooaf15142

Cells in Primary Cortical Neuron Cultures Primary

cortical neurons were produced fromrat brains that

were 0-1 day old wusing a variation of nethods

daaoekd DAVERY chbmieig B27aduppk@RRr. Bifiddy RES

Z83:347- 10 354. DiSpersed brain ta?ssu}é e A divided into two
BAADE:1 coBPDISOYD ped KAGD gtowpr Gedls Se cs)atrum;rofup rretdiwfeBMEM with

%ﬂ}éﬁfeaﬁ% d&ﬂ 'ﬁ% El’zgixgﬁ&}.\g‘ ategwﬁ ?ﬁ(%%a?fehlgrugf) Oapgargcel‘@%no -glucose

MAMES] With%uﬁa@ BET ivéhi¥ieBas RER MEshs@adiidePy 2
DVEM 10% PDHS. The neuronal cells were cul tﬁl?legmg Pm% Cells are

fluphadayitly 997y 50% &3 Qyr for 101swn irl 8n Giotght champbérmmdyincubated at 37 °C

g(g;é Bl%alA ?’{dé ﬁ@e ﬂt%how BL@% ég’é]l V lsgge:z %t&h}d%gtt&égpg;c\gﬁggt of media
eviithingizesithen velayis (b@/ﬂ?@)jorléstf @npo8NE P éﬁtzogert%nta?rﬂﬁ% %IEM with

| act at e dehydrogenase (LD) after adding test co
cestendA 7 Fdls mrqﬁmmed]mommxibmnbam al 8% CDHASted 4 didy, cell death

?s&%gesser?bsygltgsésamag ichlE\ﬁ trtg?.ﬁz ey q@ﬁwgggg;ﬁmso the culture
WY,
¥ gﬁgifgwgl:ﬁ[lg LEIL{D@Isgy, ;a%gag% gg’{) C0 gg%}trlrleg@w%ﬁﬁﬁn %St%gl(s)ferreg 119to the 96

wglsldnlatn Menltha:addnmmabf Wub@lii]h/bpcb‘tméﬂm flgostpﬁaté a@hﬁ%ﬂﬁﬂf 7. 5) and
B AL et e 0 i
@h@i(da@uén 1sﬁﬁitﬁt%él th@%@ﬂﬂo}i(&%%l?o% Pg@xumgﬁﬁgatg elﬂhggg’te is read

obtai ned from ATCC were plated in
gemgdiatebn @b P atMoin @f Thermobiexs plate etddst r(Molafbul%ﬁLD?@xlces) The

[ flas Faur or to the
ARl WRTHEAUNIADR KRS Sp R eherehRUTS GRS CL L8 A0S e
alids der slegk indieinkagie rateVe RAMES WedphMirsifel 8 1sBE o calculate LDH
%gproprl ate nedia and then incubated for four

Y¥C in either serumfree or serumfree pl us test
ﬁﬁ%und Kreb's Ri nger 30 Phosphate buffer was used

SH IR FdPdymin (TEFHBONOIUS83)/¢ T8 addition of
appropri ate gl usbere: §.0833 FreraportiREMityreditamy cont ai ns 2
ng gl ucose/ m; flask&78ereinsturieticitbhit phth ligdhipsn)Of 6
each receiving 100% gl ucose (2 rrg/ rr1) 80% gl ucose
(1.6 nmg/m), 60% gl ucosevé or 0% gl ucose
(buffer) or supplemented PRI ? 63 WD 2004/ 103973

PETL AR OPsOBEdcédure - Crohn's Disease and Inflammatory Bowel Disorders

Male HLA-B27 rats are obtained from Taconic and provided unrestricted access

to a food (PMI Lab diet 5001) and water. At the start of the study, rats are 22-26 weeks
old.

Rats are dosed subcutaneously once per day for seven days with one of the
formulations listed below. There are five rats in each group and the last dose is

administered two hours before euthanasia.
o vehicle (50% DMS0/50% Dulbecco’s PBS)
. 17a-ethinyl-17p-estradiol (10pg/kg)

o test compound
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compound. All flasks were incubated for 20 hours and
then evaluated for total, live, and dead cell nunber

woRod4osarg trypan bl ue. Neuroprotection Agai NSPCT/US2004/015142

Excitotoxic Amno Acids 5 Five culture dishes

cont ai ni ng SK-N-SH neurobl astoma cells were treated

wth test conmpound and 5 culture dishes were treated

Wi th BioWl queliiyais bisdFved ity At ﬁade@!al:cor&ﬁéltoV\ﬁEefoflowing scale:
treated with NVDA (500 nu for 5 mnutes. Total [1ve
Péarthea 5y sg stpot &1 2; ormpdrséoo] Frelh  detheremid médhe te§t procedure, serum is

T ST et -
] " , . t d
S RO SO RO G o1 2

plated in 8-we | dés precoate

pol y- Dh¢ {adlomang a@thodgé niefl tantasee mpebipesoxitiass hdtivityf Colon tissue

100, 00 [l s/ | . Cells. ar. | ated in high gl .
s S itsd Thoson pesiobishliBelet] & TesPHEt B S of the entre
Solofismskd tol kDI betwben Saf1BE Tl%?(ttissgﬁéésﬁosrgﬁ #4080 °C until

is removed by replacing culture nmedia wth
geu A6 tvddue coweighed @@pgpimatelyB0emghandinmegshized & £:15 w/v of

KRR S5 B s B8 B8 500 5 i
Vi i : trql d . .

SIS Sl R0 R 0L B BRI

Tissie0l® reBaspendddt Rl hombEdneddiant. shi (£8! Javﬁz_}id“f %ﬁ@\a@ﬁggpm with

recei ve no-glucose DVEMw th 20 custom B27, which
beeM BPJs sedl Oufiid diexv AomumidrorBrbmidd to h€lpl dodubdlize the intracellular

]%3 hed with 90%N2/Ja§§{oC02 for 10, mip_in an airtight
ﬁbi}ss%lé Fozen AR dighidNitrpgens th@;ye(bmhq 37 °Caygtey bagh |gpd sonicated
%?tllﬂ SEQUHdE 8 AR (eAvEsle! IZSiQr ?gﬁgﬁ%&?ﬁﬁe&%)rép?rﬂ{e?gjg R0d Samples

medi a containing elther ve
o rtipaulapt ion ich for @Heminmies and icagri Bl anil 2J000 ksg & 15BRhutes at 2-8
%Itﬁ, are returned to nornpxi ¢ i ncubator at 37 C.
-t Ehe Sipepatant isanplyzed llowingdhese stepss o6 PFA for 10 min
at 4 ' | Ty . e nt r.
o1 ndi 7 Byt RRLREE ot Pk 2 980 SF SR RIS with 0.167 O-

SeariiRgnmOw# 80805 RYHIBARHS aNGadiinghé.C ViG] ?}irdgcé%ein peroxide is

Measurenent of LDH rel®ease as an indication o

diepdded, CaDiahBatinais wxidisedadnd fe@pPaaE460nhO M Edérdediration dependent
fetus aPld plated in 48-well cult ureﬂgl at es_pr ecoat ed
RPRIST-p S he mpxturgois heatpdhto 251 ngnerhyndaei(198) whoéthedissue supernatant

. ' | |s/ | . Celll | d.in.
S0 O IR A o S PE rtrs
torcdifisatle PlasBd clveite! DB WineflRdA¥%y3 Mindds feg_@cicﬁ‘letﬁ?% at 460nm

day, serumis renoved by replacing culture nmedia w
agaglst ashlaglo cpotdaning 389 nipof tusS2eeds0 1bikage aidut@le of the 0.5%

M.cont al Rk n 27 supplenment. On day 6, cells are
B bRt Ratoh.

Enzyme activity units are quantified by comparison of absorbence @ 460 to a
standard curve prepared with purified human MPO 31.1 Units/Vial. The MPO is
reconstituted and serially diluted using 50mM H,KPO, with 10mM EDTA and 0.5%
Hex Ammonium Bromide to four known concentrations. Sample absorbencies are
compared against this curve to determine activity.

Histological analysis is performed as follows. Colonic tissue is immersed in 10%
neutral buffered formalin. Each specimen of colon is separated into four samples for

evaluation. The formalin-fixed tissues are processed in a vacuum infiltration processor
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groups; control group and OGD group. Cells in contro

group receive DMEMw th glucose and cust om B27
woOwddnos7z3ant i oxi dants). Cells in OG group reeerms2004/015142

no- gl ucose DMEM with custom B27, which has been

degassed under vacuumfor 15 mn. Cells are 5 flushed

wth 90% N2/10% CO2 for 10 mn in an airtight chanber

BN GhatalfiG! Qﬂﬂféddlﬂg 3Thé:sarﬁ1§’1'és Qrd6&otioféd @f s6uhY Snd lE}f":hhstamed with

control and OGD cells are subject to replacenen

hesitexylio ond gosin(GlE) foe blindstdi luﬁtelogmc@}ua@pns esng a scale modified

PR 058 SR 8 PAETALE 1 syH55 8 B,

Bid afe 2buisd 206! dma@&aa hby IAN@VACsHEd ModBRES Withn ﬁlultlple mean
cellul ar rel ease of | act ate dehydrogenase) into

qoﬁﬁ’aéléﬂrtsure 10 nedi um For LDH assay, an aliquot of 50
ot ot & A5 o REUTRARRRGHS Tint g BobiiegeicEleprocedure, e

dolgephdd & thisfifreentiopHrd estjogam dece]itﬁf)n@lduﬁtcﬂrs agshal lnm&tﬂeatment or

the plate is let sit_in the dark at roomtenperature

iplibitiey qficanditions diserders, ondiseast fiaias 4has @3t leaskpardally mediated by
f I

lASh SRR B b o DL 5 B0 v o s o

dnl\dstregﬂmhcaageBEVThEanoﬁhés d5hmbsombian e, paaticulartiexsefifl in treatlng a

NADH concentration, is recorded ev ré 6 seconds fo

RAHAEUDUSH ) TGP LISBhe ] RATESEPRRYSHN B2 S oMo ™ e Yevels of

%g??é&??i%%/fb%égd &oaﬁcﬁlﬁrﬁ&%& 1>¢ Cg )n?h%hécpgi\dgg%dugé Is\;%enéxghly defined

agHbe dast maogaﬂsmenﬁmb @pnocb raadi iis whareetstizadt by 0he cesatpon of ovarian

ﬁl“é %on%glgg 6? g'le su q’%?gtéé{yg? ce\rrcr‘gi(aﬁﬁg |‘35th}7$§{1 E'I?L @eR?oodstream

Aowedd kdrsial ﬁ%hﬁpau%'aﬁo HhAu bt /conditond o d@@ﬂeﬁéeﬂeéitrt)éé?ﬂbroductlon

Taconi ¢ and provided unrestricted access 25 to a
tb@l\maxah@ ghraicalby oahemierllywat die. cansed g a:,tdeﬁeaseoﬂaﬁehwhmh leads to

rggt\ﬂre Jlﬁﬁﬁutl%ﬁ%r %gssc?{@o kafan?rg h)qlctnl):\?t s are dosed

cut aneous once I 'séeveén days with one of

t he A@brdlhgm thB&ofnpShmﬂ; d’:“ehm\mnve]ihen arcisefifliin ErefittigSor iAhibiting
each oup and tﬂg l.ast ggse iis . administered -two

GrtaPardpiarag dn dbis fbibitn of Bane demingradiztgmmiieomeg gsult from an
PR £ S ot Dt ol SRR 10900k of g

tissues, leading to a net loss of bone. Such bone depletion results in a range of

individuals, particularly in post-menopausal women, women who have undergone
bilateral oophorectomy, those receiving or who have received extended corticosteroid
therapies, those experiencing gonadal dysgenesis, and those suffering from Cushing's
syndrome. Special needs for bone, including teeth and oral bone, replacement can also
be addressed using these compounds in individuals with bone fractures, defective bone
structures, and those receiving bone-related surgeries and/or the implantation of
prosthesis. In addition to those problems described above, these compounds can be used
in treatment or inhibition for osteoarthritis, hypocalcemia, hypercalcemia, Paget's
disease, osteomalacia, osteohalisteresis, multiple myeloma and other forms of cancer
having deleterious effects on bone tissues.

The compounds of this invention are also useful in treating or inhibiting benign

or malignant abnormal tissue growth, including prostatic hypertrophy, uterine
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Stool quality is observed daily and graded according
to the following scale: Diarrhea = 3; soft stool = 2;

woaoowalo3wsool = 1. At the end of the test procedws2004/015142

serumis collected and stored at -70 C. A section of

colon is prepared for histological analysis and an

addi tional segnent is analyzed.for nyel operoxi dase

deibmyomnys, brelsie dapbdrpwndgmeRiosRd dilonRahlt GatBASP6§Ccystic ovary
nyﬁg&o&er ox‘#dase act j vi té' .Col on tissue is harvest edy_
SHATPIgs R4Sl PALYPS.qbenigmibrasty difeass, radprasayosisatoiveran cancer,
SR ot fprb it ik LOLf fhe USESh, L ENENSHULS i ,
cons st ér?éyﬂ%et V\él(llecﬁﬁs%\a?rlgﬁggc?ﬂ '?Iﬁe&ﬁ?nés@ggi QNG Syphaps glioma or
afipblistompial  use. Next, the tissue is weighed

(appr gxi mat el 0Qng) .and honogenized in 1:15 wv of _
5mv I—éﬁ%ﬁ(ﬁ’n( g% Ogénglﬁilﬁ‘gen&eﬁfaé? candiepretestive ands thgyupre useful in
At ROeQOR1 X t9ellBerfied O v 5 AE AR -
for 4 r% nSt es "at %5,8 C.e ;’Sﬁ gdp’ng%lgntﬁﬁll“s%vﬁ%gsh ﬁlhfbﬂ%% or treating
diyseelralesteremin; Swyperlipslenss uspdinviedulan dishasep ghviozelerosis; peripheral

.5 1: 5 w.yv) of. 50nM H2KPO4 with  .10nM EDTA and
3?‘%%&“2\%6 U Er B YOS He Pd LYyRIHRE vaseuias dvall damage from
icellulaciehtdll@dingMBRardinSrEtk® hedihe@%8ekulA dhfnggéh OThese aafdiovascu"lar

Nitrogen, thawed in a 37 C-water bath and sonicate
PEiectye PENSHERS Ardokgseirimperatveavten tyeiisg pddtinsnopausal patients with

iS5 T d 3 tines. Samples 15 are then.
RLRREoahiBi oBREB0 R0 ded bR ol Br g terony Topgicgted
g for Thé compodiel ofithi@ imention &b@1sE URES A4 landl Sre therefore useful in
anal yzed, fqllow ng these steps. The test mxture is

BEeie- g inbitingificg rediosh indwced olisgarp KPR \Hnepifo. si®Ftigns in which
A S WM £ 9 ' reaction .t ube.
%@%lﬁygﬁﬁgg@# 1%‘(13}?&10%&3)&99%%/ eg?eg1 égwtéﬂacﬁ“%eﬁ?’scfﬁtfﬂélewgus system
disortiezse ch1zheiimenss disemse s onéGdisuand, g gt feith4taty @Borders, peripheral
d&%;éeﬁden.t 20 nner.. The nixture is heated to 25 C. _

UKL ndieease FoRmatoids afthutis, awgbnmupe diseaseh repwiratory  distress,
asdRGeh | . 0 i nut .
SPBEHA, PRACKRALOF Mnckibtp I, i heb it Sl ChliRe hepatii,
pibgroulosisc upseriasis, APsiemicrelipus eetythearayosas, Madult €sespiratory distress
L&s ction tiage at 460nm agl%i nst a bl ank containing 2.9

DY RN AETO8R SIS GREMAARE PBUE of the 0.5%
anunomhe RdAHINEE SOk | BPentRB ERZ W LV i YprdOd iti
are quantif ilgjdﬁ.hby cprrparli .s%r_ln_ of absor bgﬁiﬂélv 4%1180{%1%& cognition

nhaperpent.c and einp frepinge @t vinhibiting: isérited dememtinsVRPQzBdImer's disease,

g
ey A HE T T —

duhanesnent Br om de to four known concentrations. Sanple
absorbenci es are conpared against this curve to
det er i eompopys wi the Hvepden gire Alsoamssfypkiis treating or inhibiting

&g%&gm? I Fet e is Lmrersed in
10% neu rgﬁ%“%gf P 1%%%8’ fqglr:%gt{“fen.ﬂ r atéhs’sgé%k%ndsl%qasecolagﬂ colitis;
mencrepsal atebded nomlifions; snetiak e@sdadtor @yaiptihd Abludihe hot flushes,
f or. mTI I n-fixed tissues are processed In a vacuum

vaginal qr yulyar WWS &fpphic vaginitis, vaginal dryness, pruritus, dyspareunia,

dysuria, frequent urination, urinary incontinence, urinary tract infections, vasomotor

symptoms, including hot flushes, myalgia, arthralgia, insomnia, irritability, and the like;
male pattern baldness; skin atrophy; acne; type II diabetes; dysfunctional uterine

bleeding; and infertility.
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66 WO 2004/ 103973 PCT/ US2004/ 015142 for paraffin
enbeddi ng. The sanples are sectioned at 5 gm and then
webkeimesb7si t h  hemat oxyl i n and eosin (H&E) f or poiriusd®d/o15142
hi st ol ogi ¢ eval uations using a scale nodified after
Boughton-Smith. After the scores are conpleted the
sanpl es are unblinded, and data are tabul ated and
anal yPieccdmypoiNd/éf fhisieasntionced usegil\in tisesselstaddl whei®amenorrhea is
500 arison E ed.on the results obtained in the
q.oals,pwgflﬁa gﬁ@ambgn @Iggmabglgmf ghrogiggenal or hepatic disease
&%&Eeaﬁ%%dl%‘f f{ion are estrogen receptor
tors use etreatrrent or inhibition of
conleheom:smpdumtsr d€rys dnvedtioreama bt atsed hdal cani®acgptive agent,

artially .nme an estrogen deficiency or
%u;l%rpyyg %‘ﬂnﬁ‘g ltbéptr?%éttuéd or inhibited through
the U%eﬁ’fadﬂaguﬁgreﬁ%f ﬁgffféhﬁnéi‘ig %mnhlb-m?n Q@%@gﬁr ﬁfsease state or

this invention are particularly usefu reati ng
Cbeqrdermah 0$3am§aﬂst00dre’|hepalmsaff¢ctme @mga:mn@parasaldemﬂngnupon the

n.whi ch the Iev ls.o Si.r og r.oduced
BePit e St AR clhe RfropS BB m R oR e copaiar: s soverity
tB6rebf) f kRS torddidH Bdingrabstd, Ualwdless @d vansud Physical factors related to
char act eri zed by the cessation of ovarian function,

the inflivigual deingdraatads tBffrctivg administratioonf & Cempeundatqfﬂgs invention
Qg the 0 t sed ,her.ei

& né)%a lggﬁats%l Pg%l‘ﬁggs&ﬁ%n i %l?ons FOERY 49 ag’mt 1,000 mg/day.

Bsferaiggmdmmdtraﬁmmmll tﬂeaﬁrorﬁB@bobﬁlsuﬁgd@ahd ¥bout 600 mg/day, more

ch aIIy or be caused by a di sease state which
%fgéf’é’ ¥ BombanbdQime/day e At 600 B/ dags s single @psan bum o more

[ Ac S | S | n
S0y oS 438, SRS Ui 8 O o
adltmmlstratmml bition of bone dem nerali zation, V\,hl ch rmy

resul m an 2% g%al ance .in a individual’
f or meUCBr S A o PMIHSEEL4n 2AH AT égfcfvlpm gifecging the active
QnfRindd IRHES - tol FRAirBGpehr's lgﬁﬁ% hyi
bone gepl etion 0r esulrteégpll n abgkg)trﬁlgsgtlr&%? ‘H{Crl] c?ui;w: via implants,
mrttépr@llw a('lhgludlng p axtavmenep angaperisoneah, ando rmhcummohavmj ections),
Iater@y (SE cto , those receiving or

t 8

d
r\%% l%ﬁg éanfl% S v &t osteroid therapies,

t hoseORK PRihERGHMYI cG@tﬁﬁiﬂ% tl‘i’é/%EQﬂae%'oﬁ}poﬁﬁﬂi bPABR invention may
suffering from Cushing' s 25 syndrone. Special needs

qoFIrise ﬁ@Y cppentignally wsee kel fpans rnmlucbng] ¢ablate wapsdesehccal forms,
tIPcﬁngs: Qf aﬁ?%rg g‘ﬂfiérjzéc ernsm% c%fseo oc%lgdggﬁ%sules may contain
aixtured mfeme metmuh&(@)élwmmgn&@ﬁﬁ}eiﬁaﬂ%ﬂ EMeSB §RE as the
nd/or th g& @:Ion of prosthesis. In addition to
R H%%CGB‘F sEdenrse, corheBetaton wpdamigsa caicie sugars,
[ [ 0 st rt
dtlg%g%la g\gérgtgrﬁﬁ Y ?I‘gcg Cg&\i’&'rédp @el§ﬁ5se glli@leagsy(’e EllyEtalhne and
o taeoystd | bios aqlluixeﬂesgdﬂmirs Hetatins,i g;msmﬂ:td | Phefulnabled formangtions may

ot her forns o{ canc
be made by conventiona compressmn wet granulation or dry granulation methods and

utilize pharmaceutically acceptable diluents, binding agents, lubricants, disintegrants,
surface modifying agents (including surfactants), suspending or stabilizing agents,
including, but not limited to, magnesium stearate, stearic acid, talc, sodium lauryl sulfate,
microcrystalline cellulose, carboxymethylcellulose calcium, polyvinylpyrrolidone,
gelatin, alginic acid, acacia gum, xanthan gum, sodium citrate, complex silicates,

calcium carbonate, glycine, dextrin, sucrose, sorbitol, dicalcium phosphate, calcium
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havi ng del eterious effects on bone tissues. The
conpounds of this invention are also useful in

wonreatiosegzor i nhibiting benign or nmalignant aboomsado4/015142

tissue growt h, including prostatic hypertrophy,
uterine 67 WO 2004/103973 PCT/ US2004/ 015142
| ei onyomas, breast cancer, endonetriosis, endonetrial

cauhfael lac’@@é,_ yhh, rGar@val, )éodiﬁmr&ﬁ[dif@, taly) d@!"ﬁﬁr’éh@' and powdered sugar.
5§J ps, beni gn breast disease, adenonyosis, ovarian -
Ricgied sunee TBRdilyiRg gsentaivchidinaenionicaandernionit sunface modifying

: - [ ti.obl astom a., ... .
SRR FEARSERAE Sor s be DR Bl B QBB ot i
angd pdiexanser e 18& e behzalloniunowelonde, C baltiwgt e@rate, cetostear] alcohol,
trigl cerides,,bﬁ(a), and LDL levels; inhibiting or
t%]g?%/ ol FHUsiOHRg deae seibitan eﬁyﬁeﬁpil?}ﬂabﬁﬁha?n dioxide, phosphates,
%Hﬁh?vtﬁﬂ%{:‘}hﬁﬂfa@é,sﬁggfésiﬂ !'Iﬁﬁlﬁ%% rAvdate, 4 ltxgclgg‘{n%llamine. Oral

vascul ar di'sease; enosi s, vasospasm
i fiohmlatiomsghereis andyantilival dtardardadgayf ootimeaelehss rmeMadisSto alter the

Rl oo e ORBRRH Y pFdrtl BEmagog may digo. consist of
| RBRALRAGE HBORVE SAkbAEnPRS Wikn ARaN Al Rakd e ﬁiﬂ% Ebr?propriate

estrogens to inhibit osteoporosis and in"the male
aolubdizsrs errardsificisss neafiedat ed. The conpounds of this

i nvent{.o re al so antiagxi.dants, and. are therefore _.
usef uIIhi Sﬂm t 785t ﬁr{aay_ %‘? %F%ng%'l i %%@}S%ﬁ?%&%ﬁ?unds directly to the
| divihaye th theSems 6f &t ar@®l. Specific situations in which

antioxidant therapy is indicated to be warranted are
with cdifceprapoundst ¢fathis drvgsiien gyait elep 18e @dmaristened , parenterally or

i "o di ' i.hg, infla to
A 5SA, pP IS RER s T BT RL: b o
gphhimicoiogicadlyt aicopable chits eas 86, pregsed atwityr Shisdble$Sixed with a

e semn, .prevention of reperfusion injury, viral _
ﬁg%g%/tﬁlﬁi guche g3 JRidEoxypREcsiiipee; ¢ iLdspersipneicaw| s b prepared in
RIRIEAS 1RuidS YslyRfyfenk ’ i b i
ARl Bl S Ryene UL obl RS SfereBEW it Jydgpordinary
tcondittanantl soragskand @B, Tese prappratinnTonfairt hifgeseraeing it®Prevent the
are Iﬁo useful .in providing cognition enhancenent,
é%ﬂ“&“’f?%ﬁ¥¥$@?%ﬁ&inhibiting seni | e denenti as,

Al ZheiTRRY pitarfiaSRAS S form8 HuithB1Y¥ Sof ﬁgj!ei:tﬁﬁle use include sterile aqueous
neur odegener at i ve di sorders, providing neuroprotection

Gplugieanen dispersiens-rnd staride powdtne for dnpexterdporatfiectib preparation of sterile
i n,treat

: | f ul | i nhi bi tir
SOOI SR 4 S S AL LAY n o
Eruidhto the dkieBEB8: cadh SyrixPlabillityb existEE AR B ktabRIAHEkhe tcondi’cions of

conditions, such as vasonotor synptons including ho
frapyfpctire apg gitorage gnd visy e presesyRsly against dhticontaminating action of

Ylﬂglio%.ifédﬁsmsvs%gh prie I8 Gnd fur&ﬁ u l:[Jhg %%m’eg YR BE GOt or dispersion
medium containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol
and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oils.

For the purposes of this disclosure, transdermal administrations are understood to
include all administrations across the surface of the body and the inner linings of bodily
passages including epithelial and mucosal tissues. Such administrations may be carried
out using the present compounds, or pharmaceutically acceptable salts thereof, in lotions,

creams, foams, patches, suspensions, solutions, and suppositories (rectal and vaginal).
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dysuria, frequent urination, urinary incontinence,
urinary tract infections, vasonotor synptons,
woned4dzarg hot flushes, nyalgia, arthral gia, | REDUR@A/015142
irritability, and the like; 30 male pattern bal dness;
skin atrophy; acne; type Il diabetes; dysfunctiona
uterine bleeding; and infertility. 68 WO 2004/ 103973
PCT/ U320/l 5 2dRinisttation o nqagu bels aadondplisised nv@ogh Otheafge of a
gtes where anenorrhea is

usefu %ksease st
%&é‘iﬁ%&% COLARIREARC RAYREAMROURhYh eI thatis dbsrbiesthe active
ORIBIAE KeRH 1ic RERAL 'sﬁﬁd an& Hfows 9 eh‘v}?@g%’ e Qfknt for systemic

di Seaseés or di sorders. e compounds o s 1 nventl
absorptien ide theddoal teatrae dptskire Egeuatrier mhaypiake mgumaﬂ%@t of forms

n conbi ned, wth a pro est n. en_adm ni stered for
Sﬁﬁé % (e BWEIP??H? Bresiteneth @%’Q‘?S&Yﬂ dfViehSs e bl creams and
obhtHeRtsOMmay BHeSHEGAS liguld bS séiﬂﬂ@l'i@(eﬁﬂﬁldrﬁagf élﬁl%r the oil-in-water or

effecti ve dosage may varg Een ing upon t
adertineu! Bmec o?ﬁé‘@’@ reemprise Eé@ sarptévenpeiedans dlspersed in petroleum or

di t ver
Rl confinifg BHE Aok PR inePfend e b GE T ety of
opblyisive abwf:@clh@y be fildad edledse tHlackine irgnshidtt Gta |thé3@lb&9 stream such
treated. Effective adm nistration of the conpounds of

ag msgmi-n@@rﬁabl@ﬁnemw%@vgmg A TERETVAIT C@ﬂ@llmnlg)‘é)@ agfivé mgradient with

ogg&?nfﬁh}lg% Qﬁg n}taﬁ—x %#J'[mlill gg L dag#éi} f}gerrg%%lﬁ%lve devices

a&mauwgtmahehmmnme preferably fron1about 50 ng/day to

about_ 600 (% in a single dgse or in two or

di vi PYBPYRBORS foridations may &g mare (o SEadittonal @atenals including

cBERERRS, @vﬁhvcﬁ’r\)hﬂ’mlﬁ hnd QiiGoR or ware@HTLRLSHE %héﬁécgit ry's melting

Such doses may be ad dmnistered in any manner P

pdinteatd glycerire  HGtérvselubdo syposittsy Hhess] sudhoast petyethylene glycols of
t's bl Oﬁdstre |nclud|ng orally, via

VF%‘?%H%@C“I%‘Q{?‘@ Sehay P pe Hesdudi ng i ntravenous,

i Nt 1 20PpAERG GAbliGHINS 4R YHAPESUSndnt Gl MBS are are hereb
rectally, |ntranasally vagi nally, and trans erm Vy
HZ@HEﬂaﬁdbEFﬂhﬁacﬁmﬁbﬂC@ﬁUmYnlng t he active conpounds
of this invention may conprise any conventionally
used oral forms, including tablets, capsules, bucca
forms, troches, |ozenges and oral |iquids,
suspensi ons or solutions. Capsules may contain

m xtures of the active conpound(s) with inert fillers
and/ or diluents such as the pharnmaceutically
acceptabl e starches (e.g. corn, potato or tapioca
starch), sugars, 25 artificial sweetening agents,
powder ed cel | ul oses, such as crystalline and

m crocrystalline cellul oses, flours, gelatins, guns,
etc. Useful tablet fornulations may
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be made by conventional conpression, wet granul ation
or dry granulation nethods and wutilize

woheosnmewst i cal | y acceptabl e dil uents, bindi ngrPagaIsk@q4/015142

| ubricants, disintegrants, surface nodifying agents
(i ncluding surfactants), suspending or stabilizing
agents, 30 including, but not limted to, nmagnesi um
stearate, stearic acid, talc, sodiumlauryl sulfate,
m crocrystalline cellul ose, carboxynethyl cell ul ose
cal cium pol yvinyl pyrrolidone, gelatin, alginic acid,
i@ gum xanthan gum sodiumcitrate, conplex
silicates, calciumcarbonate, glycine, dextrin,
sucrose, sorbitol, dicalciumphosphate, calcium 69 WO
2004/ 103973 BsahpdipdAF M Obehda: sul fate, | actose,
kaolin, mannitol, sodiumchloride, talc, dry starches
and powdered sugar. Preferred surface nodifying
agents include nonionic and ani oni ¢ surface nodifying
agents. Representative exanp es of s age nodi fying

agents include, but are not ~ ip{)l oxamer
188, benzal koni um chl ori de ‘ st garfat e,
cetostearl alcohol, 5 cetp ( ermul si fyi ng wax,

sorbitan esters, colloidek sih gon di oxide,

phosphates, sodi um docfécyl sul flat e R magnesi um al um num
silicate, and triethanol aniRte. R¥al fornul ati ons
herein may utilize standard delay or tine rel ease
formul ations to alter the absoﬂption of the active
conpound(s). The oral fornulation nay al so consi st of
adm nwlsdreint ng t he active ingredient in water or a
fruit juice, containjng appropriate 10 solubilizers
or e @F#le@?eﬁghﬁggﬁﬁﬂknﬁh(ﬁ%ﬁéO@ases it may be

desir 1,14 e [ tl 0 _the
e L EIOR SRS oL EYE B b hory,
this Rnwedi ere swaly, independentiadHi hilsgenr €g-Ranient@real hikenyl, or C;-

?% igtyaperitoneally. Sol uti ons or suspensions of
3@ ¥ctive conpounds as a free base or 15

phar meé o ggg orPCLePLRbl.e salt can be prepared in
wat er uitg%lﬁgég;edlmftﬁgé surfactant such as

hydr oRy s dipjogsel CiCeglkyl, B Speallsinyt oG mllahsty (36C; cycloalkyl, Ci-
r dhh cerol ,. | iquid polyethylene glycols and

%gﬁﬂgg’sqlﬂegggaf% (gil}ege_rgaﬂx er ordinary conditions

of sta’ age RAntk ¢Sk, inﬁé}ﬁﬁ@erﬁlry,eH?ﬁﬁB%é?ﬂ CC AN, @,-C, alkenyl, C,-C;

%%eservatlve to_prevent the rowth of mcraoorgani sns.

Yite Cattar srgloalieyl.cai-Cs elkosy.s@iN,al/HO f anyl,iphieegt abiler heteroaryl,
QidelGhatde] il gge 6 tians, ﬂé per si ons
R N R TR B, TS S, o
akysyleCi-Ce cydloglieylt @pI0z alkolk it 0N)SCHO, Qtyﬂpﬁ{eﬁ%r}? B8y of Reteroaryl;
all cases, th? forn@gust be_sterulesand6nus be fluid
to t AR theralky o a gxl rsvepwgg@ | Rt 9r Rxingy e optiomallytsubstituted
BahBhRRES ORI, thAwoRdi, %ﬁﬁ’lﬁoﬁﬁoxy, -NO,, or phenyl;
wherein the alkynyl moiety of R*, R or R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;
wherein the phenyl moiety of R’ or R® may be optionally mono-, di-, or tri-

subsitituted with halogen, C;-Cs alkyl, C,-C alkenyl, OH, C;-C¢ alkoxy, -CN, -CHO, -
NO,, amino, C;-Cs alkylamino, di-(C;-Cg)alkylamino, thiol, or C;-C alkylthio;
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manuf acture and storage and nust be preserved agai nst
the contam nating action of 25 m croorgani snms such as

woacdsawsezand fungi . The carrier can be a sol vegit/usroo4/015142

di spersion nedium containing, for exanple, water,
et hanol, polyol (e.g., glycerol, propylene glycol and
liquid polyethylene glycol), suitable m xtures
L her gadvidentiatobel abh 8f RF /1. ani R &b, PYIRQNGE ©F-Cl Bhdnyl, o C1-
di scl osure, transdermal adnjnistrations are un er st ood
to alkpry thereatdeast apmeiR sandaR | is heloger. 65 <Cd 4lkeyls Gr-Caakkenfl, or C1-Cs
Lihe yody and the inner linings of bodily 30 passages
|nc¥dding epi thelial and nucosal tissues. Such
adni pirstidal thens (¢myorkefRdrani &Y ioethettih; t he present
conpounds, or pharmaceutically acceptable salts
9%@5@?@6 therep o1 mpliarmaequiisshy acceniphle sghthereef or a prodrug thereof,
suspensi ons, solutions, and suppositories (rectal and
vagi nal ). 70 WD 2004/ 103973 PCT/ US2004/ 015142
Transdermal adm ni strati on may be acconplished .t hrough

he use of a éra sdernmal - patch containing the active
onpofirf@TReHnd 2t Hpimed n clan 1 wehereip af leay opp ef Ak pnd/A’ is OH.
compound, is non toxic to the skin, and all ows
delivery of the agent for systemc absorption into
3.he bAcothpound ancleimedtinelagk 2rnwheféie Acand Abarerash Ok e
any nunber of forms 5 such as creans and oi ntnents,

pastes, gels, and occlusive devices. The creans and
8i nt MBNsIngEAtd BE chifePUPany G Of AhinkeTks 8! Wikr&MUH 'SROBRA R’ are
of either the oil-in-water or water-in-oil type.
2551 ladensodpitlysd or biloggysor pt i ve powders di spersed in

petrol eum or hydrophilic petrol eum containing the

active ingredient may al so be suitable. A variety of
®ccl usicompdend ee6lait®d iRRny 986 of Blairdd E&SE WHRRIARP VA, halogen, or
iggredient into the bl ood stream such 10 as a
S m - per reabl e nmenbrane covering a reservoir

containing the active ingredient wwth or wthout a

carrier, or a matrix containing the active ingredient.
€t her Aeoniposid/as ajleime_des anyose M@msiln?tshehdréihgl_“a_ﬁ H ﬁlamgen, Ci-

upposi tory for tio y e fromtraditiona
CobBoT s eliehtla g HuBh 5V GHGeT Hbr ko4 Holelogen, C1-Co
d1R¢, L tallQAyD -éNt et e ki : ' .
I, 00 g8y Lo oA PICHOSSIRBHERIY Sobcnted hens
agdpos it belpgbmeres, such as pol yet hyl ene gl ycol s of

i ous nol ecul ar wei ghts, may al so be used. Al

pat'ents, publications, and ot her docunents cited

herein are hereby incorporated by reference in their

entirety. 71 WO 2004/103973 PCT/ US2004/ 015142 C ai ns:
7. A compound as claimed in any one of claims 1 to 4 wherein R* is halogen, C;-Cg

alkyl, C-C; alkenyl, C,-C5 alkynyl, or -CN; and R® is H, halogen, C;-Cs alkyl, C,-C-
alkenyl, C,-C; alkynyl,
-CN, or optionally substituted phenyl.

8. A compound of claim 7 wherein R’ is H, halogen or -CN.

9. A compound as claimed in any one of claims 1 to 8 wherein at least one of R}

and R? are halogen.
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5 1. A conmpound of the formula: R2 RS A N RL 3 A
I R RS R4 wherein: A and A' are each, independently,

wOlbaw108?3 P is al kyl, al kenyl, benzyl, acyl, aCcogis2004/015142

al koxycar bonyl, sulfonyl or phosphoryl; 10 Rl and R2
are each, independently, H, halogen, C1-C6 al kyl,
C2-C7 al kenyl, or Cl- C6 al koxy; R3 is H, hal ogen, or

- %A%o%uréﬁﬂs tifinkdd Baflélg%@'of Clifx6 1% @yvbherg}% 197 and R® are each

al kenyl kyny cycl oal kyl,
mnmﬁenﬂmmgem@ Cael}qynylm’f Mt er oaryl ; 15 R5 and R6
are each, independently, H, hal ogen, Cl C6 al kyl,
C2-Cr7 al kenyl C2-Cr al kynyl, C3-C7 cycloal kyl, C1-C6

Hl. kOX&Lcon@Uund & 6RinRa Yh anﬁ&%’t‘lﬂ claifk Y/to Q0 wWiRtEH Ra'ié’ﬂ-l
provided that at |east one of R4, R5 and R6 is

hal ogen, Cl1-C6 al kyl, C2-C7 al kenyl c2-Cr al kynyl,

-C7
2 AU e R e e e Y
@) ken&ﬁhﬂmbﬂ(ﬂ&@d@éxyﬁﬁenyﬂﬁuﬁbll% (5[151)/ be opti onal ly
bstituted 20 w th hal ogen, -CN, trifluroalkyl,
@ |f|‘&r@#}é&gpﬁo(%yﬂuorwéélyd&%h@}wlqulr\%éﬁewln the al kynyl

@p| et E?%E%‘ehﬁchﬁﬁ %(3@%@3’4 %j‘q &B{p?l?@tbylnﬁﬁl?ﬁt lt ut ed
(tdb' aI “kﬁrﬂﬁb'ﬂi‘(ﬂ Imdmm’phm}&]qhmohnmsmn t ut ed phenyl

£ ohbreS bactorertihy GidhophomduB i ariiod wi th
@f"l O%Broxﬁg-ﬂé ﬁ@lﬁﬁbm @%y&%x%m&?gy%m&ﬂﬁ; G- C6 al koxy,

, am no m no
@ - ( CCgadalK{hadionpphenyl)glinolar-6©L- 06 al kyl t hi o 72 WO

04/ 973, P USZ 4/ 015 r.ovi. ded,t hat when each
@‘? }%’é@ RE Plldroé ]15613'95 Wpeln-6-9lc7 kenyl, or
@1 066-5’?\0151@)@’4-&5@16 28(3 ﬂ@&814 %&)x%héﬂ%rl)aﬁﬁoﬂge i's

aloge - al k C2- al kenyl , al koxy;

@ ovi %‘é{tHb’ﬁWYBhenb’éaﬂsmd@ﬂ] inefin-Reland R6 | s ot her than
(IE') 2-(3-Fluoro-4-hydroxyphenyl)-4-iodoquinolin-6-ol,

)] 2-(3-Fluoro-4-hydroxyphenyl)-4-vinylquinolin-6-ol,

(m)  4-Ethyl-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol,

(n) 2-(4-Hydroxyphenyl)-4-[(trimethylsilyl)ethynyl]quinolin-6-ol,

(0) 2-(3-Fluoro-4-hydroxyphenyl)-4-[ (trimethylsilyl)ethynyl]quinolin-6-ol,
(p) 4-Ethynyl-2-(4-hydroxyphenyl)quinolin-6-ol,

(@ 4-Ethynyl-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol,

@ 2-(3,5-Difluoro-4-hydroxyphenyl)-4-ethynylquinolin-6-ol,

(s) 2-(3-Fluoro-4-hydroxyphenyl)-4-(phenylethynyl)quinolin-6-ol,

®) 4-Acetyl-2-(4-hydroxyphenyl)quinolin-6-ol,

(u) 4-Acetyl-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol,

v) 4-(1-Hydroxyethyl)-2-(4-hydroxyphenyl)quinolin-6-ol,

(w)  2-(3-Fluoro-4-hydroxyphenyl)-4-(1-hydroxyethyl)quinolin-6-ol,

%) 2-(3-Fluoro-4-hydroxyphenyl)-4-thiazol-2-yl-quinolin-6-ol,

6%) 2-(3-Fluoro-4-hydroxyphenyl)-4-thiophen-3-yl-quinolin-6-ol,

(z) 2-(3-Fluoro-4-hydroxypheny!)-4-(4-pyridyl)quinolin-6-ol,

(aa)  2-(3-Fluoro-4-hydroxyphenyl)-4-(5-pyrimidyl)quinolin-6-ol,

74



10

15

20

25

5 or a N-oxide thereof or a pharmaceutically
acceptable salt thereof or a prodrug thereof. 2. A

woaopowsxizas claimed in claiml wherein at | easCTmseooan15142

Aand A is OR 10 3. A conmpound as clainmed in claim2
wherein A and A are each OR 4. A conpound as cl ai ned
in any one of clains 1 to 3 wherein R, R2 and R3 are

€itoh, SLGHGﬂﬁm@ﬂyﬂmebtwﬁybé\hﬁ&ﬁ% -oL5 5. A conpound as
clained in any one of clains wherein R5 is H,

Iﬁ% ogenBrogto- 2'(2’?@3’@0)()@1@@%@}%@11@@ -obl ai med in any one

Sﬁ“if' 8o ST oty Dy PO PRRE g 00

4E§rom3ﬂch1badg 8 Mucfel4 BdroR9piad 68n-651,
aI ken I, C2-C7 al ky % e (B@ rCHS(;p nI'ﬂ)ﬂlumor opotl onal |y

bt PrChlets- ﬁﬁ%ﬂypropﬁm wmsdwymmg@n@m-ém 7

mr ei WQ Cﬁ’l{l@oggg ﬂl@ié%yg%yglﬁ?&ba 1&%1112:§ 31 kenyl ,

(Hhk)C|7 4$ﬂo;m?,;$-phlloro 2((J|}‘lﬂuaftd4-lﬁ§d1lro§y1b‘hen9mllﬁﬁ@lﬂl -6l Co6
e a

giﬁt y ﬁaﬁ%i}’r%rﬂBgf ét‘ @%‘Eﬂ'%@ﬁ%wh@ﬂ%uwhﬁrﬁﬂd of claim

wh P d
(C P BCHgfE b akd 2 LEBGEN R aro Bneniinthotit 4T
(ldast Seidorof4- ahynﬁrm(azzﬂumert -hydrogyghenyl RuiMd 1206041, 103973
PCT/ 4/ 0 1 I d
Be. oF o aorCreyogt o BT eRA) Artr oy sl @ icelio-oh
(raﬂﬁpsrmiﬁaﬁom(mh%e«nhyd}axﬂleﬁ&lwr\b{ﬁyleﬁm&% 6Jo]r A

conpound as clained in any one of clalns

(er edrChteror4(44cyangpheny)A- (‘Beﬂ‘p@m#dhﬂkonhmBHﬁanDlnﬂ-@bm

TSRl SR R R mephppauinotinso,
GpPhl 8+ChlBrotBefdnd@-B-Audts U-Bydt ORI ENLdlo6- O .

élqar offrament-gyasoL-(3slvergdi-hydroxsphemstigpinotipto-olqui nol i n

- Ol

D7 o3 2 il el Dgpinoling-ol
@lssBr 0A>12e10B-{4- exanopkeni ) - (B slndre avhy diostypakayyRiilin-6-o0l, or
(tt) 8-Cyano-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol.

13. A pharmaceutical composition comprising:

(a) a compound as claimed in any one of claims 1 to 12

and  (b) a pharmaceutical carrier.

14. A compound of the formula:
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4- Br onp- 2- (3, 5-di fl uor o- 4- hydr oxyphenyl ) qui nol i n-6-ol ,

WO By7ano- 2- ( 4- hydr oxyphenyl ) qui nol i n- 6- ol , PCUS2004/015142

4- Cyano- 2- (3-f 1 uor o- 4- hydr oxyphenyl ) qui nol i n-6-0l , 15
(i)
6- Acet oxy- 4- br ono- 2- (3-fl uor o- 4- acet oxyphenyl ) qui nol i n

e, (j) 2-(4-Hydroxyphenyl)-4- iodoquingkln 6-ol, (k)
2- (3- Fl uor o- 4- hydr oxyphenyl ) -4 |odqu| oI|n 6- oI (1)
2- (3- Fl uor o- 4- hydr oxyphenyRF- 4- vi n dwﬂ in-6-o0

(m 4-Ethyl-2-(3-fluoro-4- ydrRﬁyp en |noIin-6-oI
20 (n) X X

2- (4- Hydr oxyphenyl ) - 4- [(tkl thyIS|IyI)ethynyI]quinoI
n-6-ol, (0) AN N NR3

2-(3- Fluoro 4- hydroxyphenyk}-4 k(trimethylsilyl)ethyny
[ Tquinolin-6-0l, (p)

4- Et hynyl - 2- (4- hydroxyphenyl)quqnolln 6-ol, (Q)

4- Et hynyl - 2- (3-fl uoro-4 hydroxyphenyl)qU|noI|n 6-0

(r)

2- (3 IR yor o- 4- hydr oxyphenyl ) - 4- et hynyl qui nol i n- 6- 0
I

2R dnd)A’ , independently,
2-(3-Fl uoro- aér‘re ﬁ%?drlgx pene%r)llf)’ 4- ?pﬂenyl et hynyl ) qui nol i n

- 6 ol P ig alkyldalkemstlyben2yl( deyhyatioydxalkdrenpibpayii suifongt érgHosphoryl;

4 AceByFdeR(ageF?‘a’oIro 4- hydr oxyphenyl ) qui nol i n-6-ol ,
(V) R’isH, halogen, or C1 Cs alk

yl;
4- (1- Hydr xyet yI) 2-(4- hydr oxyphenyl ) qui nol i n- 6- ol ,

1@/ Rpand Rp are each, independently, H, C;-Cs alkyl, C,-C; alkenyl or C;-Ce
%lké)grd "';:)Lol'{/%f@ tf}%l(t)w ijeagtxc;ﬁ% o??{y,l ﬁ5 zglnd(li6 18 _rCo XQ{I%H héfz-b‘ﬂ 3ﬁ£gy'1' or C;-Cg
aAk¢Br; Fl uor o- 4- hydr oxyphenyl ) - 4-t hi azol - 2- yI gui nolin-6
‘Qh%rsmﬁ?;la 8l ar remd yqistissyan R '4R{ r B maw-te-optionallnebistituted with

1@51(?%311 PSI(ZS r%N4t 31/1 (rjor%k lbtl?ﬂuofoﬁalké?xflﬁ °rdR}}eP?ihi nol i n-6-0
|, (@ad N-oxide thereof or a pharmaceutwally acceptable salt thereof or a prodrug
t%sq(e FI uor o- 4- hydr oxyphenyl ) - 4- (5- pyri m dyl ) qui nol i n-6

£74 W0 20047 103973 PCT/ US2004/ 015142 (bb)

B Chl greg ol, (cc)
5. Br onD- ﬁ?ﬁ""%@%‘?@%ﬁ?ﬁ% n)tgedg‘?]rgﬁ?‘%dr?ﬂégm (dd)

@) Br o¥rbt- ﬁ-Ydewhﬁnﬂl)(%mewlymieﬂﬁo) qui nol i n- 6- ol ,

(gf?g b gyghqxgpl&enéd)(zlgvmpf WHRERAL-Rl 8F oxypheny! ) qui nol i n

(cP- ol 4-Etty1-0E @) hydroxyphenyl)quinolin-6-ol.
3- Chl or o- 4- ((% ?, uorygphe?,n))sl l)-2-(4-hydroxyphenyl ) qui nol i

n-6-ol, (9Q)
%:.gqlgrp?%%iagé&&% gdn(lgosgtgolﬁocro%lpns%dr oxyphenyl ) qui nol i n-
4 Bran 8- chl oro- 2- (3-fl uoro- 4- hydr oxyphenyl ) qui nol i n-

- ol
(&) g DF‘BI(”%‘HBU@ gs3laimgd inclainy |4 posdgishéhy| ) qui nol i n- 6- ol ,

and (b) a pharmaceutical carrier.

17. A compound of formula
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(8”(':?'“ or 0- 4-cyan- 2- ( 3-f | uor o- 4- hydr oxyphenyl ) qui nol i n- 6
0ab4/103903 ( kk) PCT/US2004/015142
8- Chl or 0- 4- et hynyl - 2- (3-f | uor o- 4- hydr oxyphenyl ) qui nol i
n-6-ol, (11)
8- Chl or o- 2- (3-fl uor o- 4- hydr oxyphenyl ) - 4- hex- 1

ynyl qui nolin-6-0l, (nm

- Chl or 0- 2- (3-fl uor o- 4- hydr oxyphenyl / A\(I nyl qui nol i n-
ol, (nn) R® Z Ny

- Chl or 0- 4- (4- cyanophenyl ) - Qr g7 R'hydr oxyphenyl

qui nolin-6-0l, (00)

Chl oro-2-(3-fluoro-4-h
[ )quinolin-6-0l, 15 (pp)

Chl or o- 8- cyano- 2- ( 3- quorB 4- %ydroxyphenyl)qU|noI|n-

6-ol, (qq)
4- BronD 8- cyano- 2- (3-fl uoro- 4- hydroxyphenyl)qU|noI|n 6
- Ol ] . .
8- Cyé%égé et hynyl - 2- (3-fl uor o- 4- hydroxyphenyl)qU|noI|n

- 6- ol A 418BA’ are each, independently, OH or OP;
4 Chl gr.o- %3£4 cyanophenyl) 2- (3-f 1 uor o- 4- hydr oxyphenyl

) qui ndli Akl glkenyy bengzy}, peyl, aroyl, alkoxycarbonyl, sulfonyl or phosphoryl;

8- Cya I h (o] Y] i
13, A e o e R L1 G Cpatkenyt, o €
Cenfkoupd as clainmed in any one of claims 1 to 12 and

(b) a_pharmaceutical carrier. 25 14. A conpound of the

f or mufRais 81%5 WO 2004/ 103973 PCT/ US2004/ 015143 R2 R6

-/Y 4 R4 wherein: A and A are

each, E%’d%parﬁlg%ﬁbgtlﬁ%d%l P, Pis alkyl, alkenyl,

benzyR aadi?ﬁ areagagly| md@pehdomb'aﬂbhaiygcn 9#4(16@11131}}1 O4-C; alkenyl Cy-C

B oy o il
btovﬁbd@ﬁataétkliést o8- 0ERaAEERY I19; hé?lf)g Qﬂ(ﬁm@éx& %genyl Cs- C7

prOV|ded that at |east one of
glﬂq@;,y Ceby g‘fclgalk)glng}fi -Cs @}kom,-@\I CHO acyl phenyl aryl or heteroaryl;

wherein the alkyl or alkenyl moieties of R® or R® may be optionally substituted

8
6
8
)8 &h)-4-(4- met hoxyphen
y
4-

with halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl;
wherein the alkynyl moiety of R’ 6r R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;
wherein the phenyl moiety of R or R° may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cs alkyl, C,-C; alkenyl, OH, C;-Cs alkoxy, -CN, -CHO, -
NO,, amino, C;-Cs alkylamino, di-(C;-Cs)alkylamino, thiol, or C;-Cs alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.

18. A compound of claim 17 wherein said compound is:

(a) 2-(3-Fluoro-4-hydroxyphenyl)-4-phenylquinolin-6-ol,

(b) 2-(3-Fluoro-4-hydroxylphenyl)-4-(methylphenyl)quinolin-6-ol,
(c) 2-(3-Fluoro-4-hydroxyphenyl)-4-(4-fluorophenyl)quinolin-6-ol,
(d 4-(4-Chlorophenyl)-2—(3-ﬂuoro-4-hydroxypheny1)quinolin-6-ol,
(e) 4-(4-Cyanophenyl)-2-(3-fluoro-4-hydroxyphenyl)quinolin-6-ol, or
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al koxy; 10 wherein the alkyl or alkenyl noieties of
R4, R5 or R6 may be optionally substituted with

woab@gesm73OH, -CN, trifluroal kyl, trifl uoroal KBEY/US2004/015142

-NO2, or phenyl; or a N-oxide thereof or a
pharmaceutically acceptable salt thereof or a prodrug
thereof. 15. A conpound of claim 14 wherein the
NpouRsLFlgoro- de henyl}-4-(4-trifluoromethyl -
(2:@(4 I—;(dr oxyp#(]::l{r?g/ &) ny )géyllqufllno ﬁnn gphlenyl)a{%x}ohn6ol
2 (4- Fydroxyphenyl) 4 V|nquU|noI|n 6-ol, or (c)
Eth drox hep uinolin-6-ol. 16. A
né el %cgfl ?St T1 B%ing: 20 (a) a
@ﬂm@ﬁmdumsascdlammdnblauﬁllaloﬁb&ﬂnqe claim15 and (b) a
armaceutical carrier. 17. A conpound of forrmula 76
Wd 2004/ 103973 PCT/ US2004/ 015142 Rz rF}% 6 A'OI N\de IA'
- A and A are each, independently,
@Iagﬁgﬁ%eg&ﬁ g%rpﬁﬂll al kenyl, benzyl, acyl, aroyl,
al koxycar bonyl , sulfonyl or phosphoryl; 5 Rl and R2
are each, |ndependently H, hal ogen, Cl C6 al kyl
. c7AamRibagIof Tahibitme @troaptosisyin R@amenalin Reed shaskof, comprising

otldingto sidiahnil &6oote aBuRlY BB PoSRERLSe frpuiy
c2- C7 10 al kynyl C3- C7 cycl oal kygz Cl1-C6 al koxy,

-CN, -CHO, acyl, phenyl aryl or_hetgroaryl, provided
that at |east one of R5 Rnd R6 [5'Nal _ogen, Cl-C5

al kyl, C2-C7 al kenyl, I C3-C7

cycl oal kyl, Cl-C6 al ko y - CHO, acyl phenyl ,

aryl or heteroaryl A

wherein: ‘
A and A’ are each, independently, OH or OP; .
P is alkyl, alkenyl, benzyl, acyl, aroyl, alkoxycarbonyl, sulfonyl or phosphoryl;
R! and R® are each, independently, H, halogen, C;-Cs alkyl, C,-C; alkenyl, or C;-
Cs alkoxy;
R*isH, halogen, or C;-Cs alkyl;
R4, R® and R® are each, independently, H, halogen, C;-Cs alkyl, C,-C; alkenyl,
C2-C7 alkynyl, Cs-C; cycloalkyl, C;-Cs alkoxy, -CN, -CHO, acyl, phenyl, aryl or
heteroaryl;
wherein the alkyl or alkenyl moieties of R*, R® or R® may be optionally substituted
with halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl;
wherein the alkynyl moiety of R*, R® or R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;
wherein the phenyl moiety of R*, R® or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cs alkyl, C,-C; alkenyl, OH, C;-Cs alkoxy, -CN, -CHO,
-NO,, amino, C;-Cs alkylamino, di-(C,-Cs)alkylamino, thiol, or C;-Cs alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.
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wherein the al kyl or alkenyl noieties of R5 or R6 nmay
be optionally substituted wth hal ogen, OH -CN,

wonriddwswoal kyl , trifluoroal koxy, -NO2, or phenpCT/us2004/015142

wherein the al kynyl noiety of R5 or R6 may be
optionally substituted with halogen, -CN, -CHO acyl,
trifluroal kyl, trialkylsilyl, or optionally
sgbstig %&Hod)rtﬁ'nﬁﬂubmﬂ‘g‘%%?e'oﬁhﬁ:hg %Bé’dlcf‘émheth%é%al&mla Paget's
or R6 may be optionall
slifsase; iosigpedlagiag wsteahdm(;sm;]mﬁlﬁpkel mhlon@o%})t% kfdris .of cancer
m no
TG Jetestous 2hets. e pane i B2 magpal e tagreot, comprising
phddihB tPsai@hatimaA alteeEHR FRheS 2 Ym und of the torrgula
pharmaceutically acceptable salt ther ro
thereof. 18. A conpound of claim R? wher e| n sal d
conpound is: (a) S A
2- ( 3- Fl uor o- 4- hydroxypheﬁyl) 4- phed IqU|noI|n 6-0
(b) _
2- (3- Fl uor o- 4- hydr oxyl p I )- 4- (et hyl phenyl )qU| nolin
-6-0l, 25 (c) A 7 o
2- ( 3- Fl uor o- 4- hydr oxyphep¥y| )g#4- (4-f 1 uor ophenyl ) qui nol i
n-6-ol, (d) _ _
4- (4- Chl or ophenyl ) - 2- (3- f | uoro- 4- hydr oxyphenyl ) qui nol i
Wh@reﬂi (e)
4-(4- Cyan henyl ) - 2- (3-fl uor o- 4- hydr oxyphenyl ) qui nol i n
-6-0l A IQWV\@QJOWQ@@@?@Y RET b1iJSPO04/ 015142 (f)

2-(3-El. 4 e trlfluo t hyl pheny

5 G Eo%“?ﬁ&%aﬂae*ﬂr B8RSR, drnil e hicaroonsh SmoA phphosbhoryl

conpr RS an@ R? fu)eadh, qﬂd@@mﬂgsﬂdlmg"eadcmﬁ%@l e, Qkenyl, or C;-
m 18 5 and (b) pharnaceutlcal carrier. ib. A

ﬁ%? & of |nh|b|t|ng osteopor03|s in a mnmmual in need

t her egh | ing to said mammal an
effec?ivéﬁg%%%%ﬁ #%gund of the formula: R2 R6

At NRYRR® aﬁkl RS aR‘.Se:Rih mhepmaemey H, ha%og%ﬂdo%c@du@le@?‘«m alkenyl,
IS aIkyI enzy

CH CP ,
gé&s pﬁgde Ak ﬁﬁéﬁkﬂo@r Cs alkorBnyFNorC Hﬁbswbrmenyl aryl or

heteroaryl,;

wherein the alkyl or alkenyl moieties of R*, R> or R® may be optionally substituted
with halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl;

wherein the alkynyl moiety of R*, R® or R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;

wherein the phenyl moiety of R*, R® or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cs alkyl, C-C alkenyl, OH, C;-C¢ alkoxy, -CN, -CHO,
-NO,, amino, C;-Cs alkylamino, di-(C;-Cs)alkylamino, thiol, or C;-Cs alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.
22. A method of inhibiting benign or malignant abnormal tissue growth in a mammal

in need thereof, comprising providing to said mammal an effective amount of a

compound of the formula:
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Rl and R2 are each, independently, H halogen, Cl-C6
al kyl, C2-Cr7 alkenyl, or Cl- 15 C6 al koxy; R3 is H,

woabages73or Cl-C6 al kyl; R4, R5 and R6 are eaely/UsS2004/015142

i ndependently, H, hal ogen, C1-C6 al kyl, C2-C7 al kenyl,
C2-C7 al kynyl, C3-C7 cycloal kyl, Cl-C6 al koxy, -CN,
-CHO, acyl, phenyl, aryl or heteroaryl; 20 wherein
the alkyl or alkenyl noieties of Ré2 RS or R6 may be
optional |y substituted m%th hal na OH -CN
trifluroal kyl, trifluoro kox\yﬁﬁ%ﬁ, Nelg phenyl ;
wherei n the al kynyl noi R5Ror R6 may be
optional ly substituted |t al ogen, -CN, -CHO acyl,
trifluroal kyl, trial i
substituted phenyl; I st he phenyl noiety of R4,

R5 or R6 nay be optionally no-, di-, or tri 25
subsitituted wi th hal ogen, C1-C6 al kyl, C2-C7 al kenyl,

CF Cl-C6 al koxy, -CN, -CHO -NO2, am no, Cl-C6

ar'kytani no, di-{(Cl- C6)al kyl anino, thiol, or C1-C6

al kyl Ahind; A’cire 8ad; Bidegtndemey, ©H oPOPa phar naceuti cal |y
acceptabl e salt thereof or a prodrug thereof. 78 WO

2004/ R asdizgl, plenylcroen eadareylalkoxycagionpld swfonyl or phosphoryl;

i nhi bpt | ) A AR cenj.a

hypertc{a 12(2% g&%g%g{?&@%ﬁ%ngg,ﬁg?ﬂ%s gg}fg% iyl Co-Cs alkenyl, or Ci-
Gsblkokgl | steresis, multiple nmyel oma or other forns of

cancef ;. having del eteri ous effects on bone tissues in
a ma 3?*"'}'? aieess: efereotkyleomprising providing to

said 6 i ul t he

For i CRIA SRRy ARy, H GRS Ry atkeny,

Po-ndalkynydy €;dac bycloaikidp&hdantlkpxy, O-CNy -CRO, Ricyk phenyl, aryl or
|.kyl, .al kenyl, benzyl, acyl, aroyl, al koxycarbonyl,

@ﬂ?‘%@%’% or phosphoryl; Rl and R2 are each,

ind gﬁl)ﬁféii%ﬁ‘ foﬂésymll(}f(ﬂ,or BAkRAGRoiefics PR aR kY RS £y &4 oﬁiiéﬁﬁﬂwsubstituted

or - al’koxy;

with halogen, OH, -CN, triﬁuroalkyl, trifluoroalkoxy, -NO,, or phenyl;

wherein the alkynyl moiety of R*, R® or R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;

wherein the phenyl moiety of R*, R® or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C,-Cs alkyl, C,-C; alkenyl, OH, C;-Cs alkoxy, -CN, -CHO,
-NO,, amino, C;-Cs alkylamino, di~(C;-Cs)alkylamino, thiol, or C;-Cg alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.

23.  The method of claim 22 wherein the abnormal tissue growth is prostatic
hypertrophy, uterine leiomyomas, breast cancer, endometriosis, endometrial cancer,
polycystic ovary syndrome, endometrial polyps, benign breast disease, adenomyosis,

ovarian cancer, melanoma, prostrate cancer, cancers of the colon, or CNS cancers.

24. A method of lowering cholesterol, triglycerides, Lp(a), or LDL levels; or
inhibiting hypercholesteremia; hyperlipidemia; cardiovascular disease; atherosclerosis;
peripheral vascular disease; restenosis, or vasospasm; or inhibiting vascular wall damage

from cellular events leading toward immune mediated vascular damage in a mammal in
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R3 is H halogen, or Cl1-C6 alkyl; R4, R5 and R6 are
each, independently, H, halogen, Cl-C6 al kyl, C2-C7

walb@nyse7s C2- C7 al kynyl, C3-C7 cycl oal kyl , ClPCB/US2004/015142

al koxy, -CN, -CHO acyl, phenyl, aryl or heteroaryl;
15 wherein the al kyl or alkenyl noieties of R4, R5 or
R6 may be optionally substituted wth hal ogen, OH,
1nEpd therdoff) eanupatsing providirfd tooaidahkamial an MNEctive ranﬁmm 4 compound
wgﬁigln the al kynyl noiety of R4, R5 or R6 may be

QHPHY substituted with hal ogen, -CN, -CHO acyl,
trifluroal kyl, trialkylsilyl, or 0ﬁgionally
substituted phenyl wherein the qyl noi ety of R4,
R5 or R6 may be optlonaIR9 mono- XL or tri 20
subsitituted wi th hal oge , C2-C7 al kenyl,
OH, C1-C6 al koxy, -CN, , am no, Cl-C6
al kyl am no, di-(Cl-C6 Ra thiol, or Cl-C6
al kylthio; or a N-oxide thergof "or a pharnaceutlcally
acceptabl e salt thereof Br dqprodrug thereof. 22. A
nethod of inhibiting benign qr malignant abnormnal

|ssue growh in a manmal 25 in need thereof,
%sing prOV|d|ng to said nannal an effective

armumA%g{ deeg a: 79 WO
2004/ 103973 PCT/ U$200?1/ 015142 R6 N~ ~,YRL A

J()—I Ris plkyl, wheng benzpl, ac15d Aoy]aalkoe;axakbonyn dﬂlﬁ@fw Gfllbﬁdéphoryl
or 2 ar o
al koxycgp%gﬁfe eagéylfl% 5%‘&%%@@3%% Ci- %5 afyl &mémlkenyl or Ci-

ag elkeagh, i ndependent I y, H, hal ogen, C1-C6 al kyl,
c2-Cr Iken |, or Cl- C6 al koxy; R3 is H, hal ogen, or
Cl- CBRaNM§J ﬂﬁ&ﬁlﬁﬁcaﬁdam@lare each, |ndependently, H,

hal oggm C7 al ke ’ yl

Ca- C7R0ycl oa#jg %rek édhcgl tlfy,'}‘é,\]ﬁalo%glog égﬁ%q Co-C; alkenyl,
gh€nyalkymyly Ic3c1r7 c_\;lcﬂo&lﬁjrlef@a@é/ |a1koxy, -CN, -CHO, acyl, phenyl, aryl or
heteroaryl,;

-

wherein the alkyl or alkenyl moieties of R*, R® or R® may be optionally substituted
with halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl;
| wherein the alkynyl moiety of R*, R® or R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;
wherein the phenyl moiety of R*, R® or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cg alkyl, C,-C; alkenyl, OH, C;-Cs alkoxy, -CN, -CHO,
-NO,, amino, C;-Cs alkylamino, di~(C;-Cs)alkylamino, thiol, or C;-Cy alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.

25. A method of inhibiting free radical induced disease states in a mammal in need

thereof, comprising providing to said mammal an effective amount of a compound of the

formula:
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wherein the al kyl or al kenyl noieties of R4, R5 or R6
may be optionally substituted wth hal ogen, OH, -CN,

wonriddwswoal kyl , trifluoroal koxy, -NO2, or phenplT/US2004/015142

wherein the al kynyl noiety of R4, R5 or R6 may be
optionally substituted with hal ogen, -CN, -CHO, acyl,
trifluroal kyl, trialkylsilyl, or optionally
substituted phenyl; 15 wherei n t he gehenyl noiety of
R4, R5 or R6 nay be optlogally noap Aadi-, or tri-
subsitituted with hal ogeR® Cl- Gz \Kyl C2-C7 al kenyl
OH, C1-C6 al koxy, -CN, - Ui no, Cl-C6

no, thiol, or Cl-C6

e

al kyl am no, di-(C1-C6) |ky|am
al kylthio; or a N oxi RO’ a pharmaceutically
acceptable salt thereof @ gyprodrug thereof. 20 23.
The nmet hod of claim 22 ereln the abnormal tissue
growh is prostatic hypertrdphy, uterine |eiomonas,
g,east cancer, endonetriosis, endonetrial cancer,

}1y ystlc ovary syndrone, endonetrlal pol yps, benlgn

br eastA gidaage cadd eiRpyaiRhSy, OIbA0PAN cancer,
nmel angona, prostrate cancer, cancers of the col on,

CNS cariealkyl, allenylgbengybaeHorronk alk@mzéqarbvglyb h@ltf@ml er pﬂlosphoryl
t I t
oo S SPLIE B ARl LA e 6 B P ke, or

dsabkaxg; at herosclerosis; peri pher aI vascul ar

di seasg tenosi s r vasospasny or inhibiting
vascu&%ﬁsﬁhﬁﬁo%%hﬁbgl f plihcel 1 ul ar events Ieadlng

t owar d
80 V\D@2004/ 1%3353‘% S RS Fﬁ%‘*i f% Gyt alkenyl,

Cortar alkiynyl, K06V dielgalkyl, @1}-@6 ratkon) -@N eCH@;taoyé, phenyl aryl or
E nt of a compound of the fornmula: R2 A N\
R4 wherein: 5 A and A" are each,

i nde W&Httﬁé/alk r@lke m&ehé‘*s @fi Ky R? oiE‘iRk o?ﬁﬂﬁa?ﬂy' substituted
o spho

acyl, aroyl, oxycarbonyl, sul fonyl or
rat gen, QHe- @&dhﬂutqaufebénﬂmalyoxw -NBa) QIgJénnlel C6

al kylwhe%n%%flké%}r}ly W%ﬁ%; o? ‘1{_4 ﬁﬁ me be opt10na|1_|ly substituted with

hal ogen;
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;

wherein the phenyl moiety of R*, R® or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cs alkyl, C,-C; alkenyl, OH, C;-Cg alkoxy, -CN, -CHO,
-NO,, amino, C;-Cs alkylamino, di-(C;-C¢)alkylamino, thiol, or C;-Cg alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.

26. A method of providing cognition enhancement or neuroprotection; or treating or
inhibiting  senile dementias, Alzheimer’s disease, congnitive decline, or
neurodegenerative disorders in a mammal in need thereof, comprising providing to said

mammal an effective amount of a compound of the formula:
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10 R4, R5 and R6 are each, independently, H, hal ogen,
Cl-C6 al kyl, C2-C7 al kenyl, C2-C7 al kynyl, C3-C7

woyelspabdkyl , Cl- C6 al koxy, -CN, -CHO acyl, pheaylus2004/015142

aryl or heteroaryl; wherein the al kyl or al kenyl
noieties of R4, R5 or R6 may be optionally substituted
with hal ogen, OH, -CN, trifluroalkyl, trifluoroal koxy,
-NO®2, or phenyl; 15 wherein the al kynyl noiety of R4,
R5 or R6 may be optionall subst/Lyteg wi th hal ogen,
-CN, -CHO, acyl, trifluraqgal kyl, frfﬁ'kyIS|IyI or
optionally substituted pt N;_“whet &Rn the phenyl

noi ety of R4, R5 or R6 be loptionally nono-, di-

or tri subsitituted wa ' ger3 Cl-C6 al kyl, C2-C7
al kenyl, OH, Cl1-C6 al kox N, -CHO -NO2, am no,
Cl-C6 al kyl am no, di-(Cl-C6)al kylam no, thiol, or
Cl-C6 alkylthio; 20 or a N-oxide thereof or a
Rrdmceut i cal |y acceptable salt thereof or a prodrug
thereof. 25. A nmethod of inhibiting free radica
|nducéﬁwmkéeagaadtauhwemhmﬂxﬁmHWﬁDH n need thereof,

amoont Fel el P sEflcstorl b artpnyiseiony! o phosphory;

2004/ ROIAT R BSTd: 2 - 4
\gqﬁ ein:. A and abA@ ag%eg%%ﬁ§ t E]%péé h}%ﬁﬁ%’a}%& eﬂésﬁn}d, or C;-

0¥Ykyl, al kenyl, benzyl acyl aroyl ,
al koxye phosphoryl; 5 R and R2
are egcgﬂgq{}%&egg O’J {% ]kﬂr hal ogen, Cl-C6 al kyl,
C2- CTRAIR m}dR@reéElch {Rlepdrdenity, H5h
ﬁl ﬁyﬂ% R4, R5 and Rgéarfgy}:each dl&%? ncﬁo"%gfinZ E7 alkenyl,
a6 Cob raryjoatiydo GCakrlkeny, - CNCZCHD adoyy Mtlenyl, aryl or

ngg£y@ycloalkyl CI C6 al koxy, -CN, -CHO, acyl,
phenyl’,” aryl or 10 heteroaryl; wherein the aIkyI or

al kemlieremntletaﬂlgd op hlkBdy1 nlﬁﬁe@dfs cﬁ?@’\“ RY oDR PR 'bQB +r¥ally substituted
“CN, trifluroal

titut en, . CH, '
H F‘Bé‘?"ogﬁi’ &)f mﬁl@?al %lkomméﬂ@z,wrphmyal Ky nyl
rml etvherin B al I ﬁ@ opt Renall
T’ Stiicf o’g: E?ﬂeﬁl m tyn@fy eﬁ{ 81{ RS Ay %%PR gna ly sugstltuted with
halggeniNi-CHO, agyl, trpﬂuroaihyn maﬂqﬂmlyi torbBHoMeRMbstituted phenyl;
wherein the phenyl moiety of R*, R> or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cg alkyl, C,-C; alkenyl, OH, C;-Cs alkoxy, -CN, -CHO,

-NO,, amino, C;-Cg alkylamino, di-(C;-Cg)alkylamino, thiol, or C;-Cg alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.

27. A method of inhibiting inflammatory bowel disease, ulcerative proctitis, Crohn's
disease, colitis, hot flashes, vaginal or vulvar atrophy, atrophic vaginitis, vaginal dryness,
pruritus, dyspareunia, dysuria, frequent urination, urinary incontinence, urinary tract
infections, vasomotor symptoms; male pattern baldness; skin atrophy; acne; type II
diabetes; dysfunctional uterine bleeding; or infertility in a mammal in need thereof,

comprising providing to said mammal an effective amount of a compound of the-

formula;
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15 wherein the phenyl noiety of R4, R5 or R6 may be
optionally nono-, di-, or tri- subsitituted with

woabages73Cl - C6 al kyl, C2-C7 al kenyl, OH, Cl - CBCcaluseooy/015142

-CN, -CHO, -N®2, amino, C-C6 al kylam no, di-(C I

-C6) al kylam no, thiol, or CI-C6 alkylthio; or a
N-oxi de thereof or a pharmaceutically acceptable salt
thereof or a prodrug thereof. 20 26# A net hod of

provi ding cognition enhanggnment or-A oprotectlon or
treating or inhibiting sénile d he Al zhei mer' s
di sease, congnitive declj r egenerat|ve

di sorders in a mamml i ne d/;hereof conpri si ng
providing to said ma an @dtive amount of a
conpound of the fornula: g2 W 2004/ 103973

PCT/ US2004/ 015142 R2 R6 /'/Y A N\~RlL Al RBR5 R4
wherein: A and A' are each, iﬂdependently, OHor OP, P
is al kyl, alkenyl, benzyl, acyl, aroyl,

aﬁkmuycarbonyl sulfonyl or phosphoryl; 5 R and R2

are e c epe den n Cl-C6 al kyl,
C2- C7 Freeaf ({ep%%deﬁ 1}2’% sis H hal ogen,

ﬁlal %é’&ls iﬁlédlyl aﬁénrﬁ%e&@' B%vﬁg ng&flyoa‘r@'&gsﬁf}?x{yl oyphé_s‘phoryl

C3- C7 Pew@dé?makeﬂachand@@néwlaxg, hal@g&;n (I;}Glaall@dydlg c7 alkenyl, or C;-
@Ih aryl or 10 heteroaryl; wherein the al kyl or
enyy noi eties of R4, R5 or R6 may be optionally

subst[RFuinhalmgdnhoh@l @g@mwOH -CN, trifluroal kyl,

trifluaroal kox , phenyl ; wherein the aIkynyI

m)l et 5‘ ’OR rad Ré@%lea% 1frﬁﬁpelﬂ@nﬁbtﬂohdbgfyl, §fm+&talkylt €¢-C; alkenyl,

g I rifhuro
tr2| al k:l}?hﬂ or op%]‘%_pa(]: é/all%é% ttﬁed en‘éf:ly1 Rlenyl, aryl or

Wkteroaiyd; t he phenyl rml ety of R4, R5 or R6 may be

opti or tri- subsitituted with

hal og}‘gﬁrel\élthec%gﬂl %ﬁ&eﬂﬁzn@?u%ﬁ Ky R’ ooﬁyn@yb@@pabmwubsumted

withl hatdgel) OH; J‘(@t ﬁ[ﬂo'a %Wo L-(C |

- 06) al Kyl ami no, h @%/1 ‘%85“( P drp%en}é

N oxwd@r@héh@@ﬂ(yuyl lalomtbapfrﬁé,eﬁf oe &°l yaypde eptiomdly sidkfituted with

f

Bﬂgé&o Cﬁr (ﬁ{@racyli l%lqﬂuroglli(ylo trialkylsilyl, or optionally substituted phenyl,;

wherein the phenyl moiety of R*, R> or R® may be optionally mono-, di-, or tri-

subsitituted with halogen, C;-Cs alkyl, C,-C; alkenyl, OH, C;-C¢ alkoxy, -CN, -CHO,

-NO,, amino, C;-Cg alkylamino, di~(C;-Cg)alkylamino, thiol, or C;-Cs alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof.
28. A method of inhibiting leukemia, endometrial ablations, chronic renal or hepatic

disease or coagulation diseases or disorders in a mammal in need thereof, comprising

providing to said mammal an effective amount of a compound of the formula:

84



10

15

20

25

20 27. A method of inhibiting inflamuatory bowel
di sease, ulcerative proctitis, Crohn's disease,

woabidtiosg73hot fl ashes, vagi nal or vul var atropBgT/US2004/015142

atrophic vaginitis, vaginal dryness, pruritus,
dyspareuni a, dysuria, frequent urination, urinary

i ncontinence, urinary tract infections, vasonotor
synptons; nale pattern bal dness; skip atrophy; acne;
type Il diabetes; dysfuncglonal rmpe bl eedi ng; or
infertility in a mammal iR need W%;\Fof 25 conpri sing
providing to said manmal &g /yefhnnunt of a
conmpound of the formul 2004/ 103973

PCT/ US2004/ 015142 R2 At RBRs R4
wherein: A and A' are eacps h@dependently, OHor OP;, P
is al kyl, al kenyl, benzyl, acyl, aroyl,

al koxycar bonyl, sul fonyl or phosphoryl; 5 R and R2
are each, independently, H, halogen, Cl1-C6 al kyl,
Gﬂwﬁﬁhalkenyl or Cl- C6 al koxy; R3 is H, hal ogen, or
Cl- C6 al ; R4 R5 and R6 are each, independently, H
hal ogé’naIl _ a5p eaghy ipdepandentiy, é?Hen@iP C2-C7 al kynyl

gseﬁ; Il)qyg%gﬁm%yligg“ﬁg?%&éa"?yy L al&ﬂ’&’ élfb%ﬁn é‘ﬁgt{%t)r osphory;

d
al kenRl anchéaneaacmfmda@end%aﬂwHFiﬁal eeCRikyeNBLEY alk _
§Ub]?(f)l tuted wth hal ogen, OH, trlgfcfgur c})lglrtzZ (F}’a enyl, or €y
P HFPEGr oal koxy, -NO2, or phenyl; vvher ein the aI kynyl

noi et g3 ngFgfmoglgg &'c, F@ - be optionally substituted
with hal ogen, acyl, trifluroal kyl,

t r | al RyIR and R® ere @?ph; mda;bdnylembﬂ i Halliged, Qh@@)éllkyl 18,-C; alkenyl,

e n 4, RS or
b "hg\’ﬁﬁ Sg?rg Xy‘%‘?n?kﬁ &ltéﬁl 5@1%31(?% HRa, vqcyh phenyl, aryl or
llmérog@zn Cl C6 al kyl, C2-C7 al kenyl, OH Cl1-C6 al koxy,
- NC2, am no, Cl-C6 al kyI am no,
d| ( @’i}ﬁ@g) ﬁllel@;kyém allenyl maetiesof REIRTE R gy béi bpﬁor@[l?r Qubstituted
e eutical l cce table sa
PREHaSEer L 2CN, HinfoRRE, RfBRay, 16 G bhémy
wherein the alkynyl moiety of R*, R or R® may be optionally substituted with

halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;

wherein the phenyl moiety of R*, RS or RS may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cs alkyl, C,-C; alkenyl, OH, C;-Cg alkoxy, -CN, -CHO,
-NO,, amino, C;-Cg alkylamino, di-(C;-Cg)alkylamino, thiol, or C;-Cg alkylthio;

or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof,
29. A compound as defined in any one of claims 1 to 28 for use as a medicament.

30.  Use of a compound as claimed in any one of claims 1 to 28 for the manufacture

of a medicament for:

the inhibition of osteoporosis in a mammal in need thereof, including the inhibition of

osteoarthritis, hypocalcemia, hypercalcemia, Paget's disease, osteomalacia,
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20 28. A nmethod of inhibiting | eukem a, endonetria
abl ations, chronic renal or hepatic disease or

woaaeguload7d on di seases or disorders in a manmal PCI/USe®d/ 015142

thereof, conprising providing to said nanmal an

effective anmount of a conmpound of the forrmula: 84 WO

2004/ 103973 PCT/ US2004/ 015142 R2 R A N~R~ R3 R5

thhﬁrsmr exis, rAulépié Ayelame 0B ¥ fbﬁﬁ’s%’ﬁ%@&t l:laxflng%l&lénous effects

P |s aIkyI al kenyl , benzyl, acyl

&nﬁﬁ%ﬁ &WSonyl | sulfonyl or phosphoryl 5 Rl and R2

are each, |ndependently, H, hal ogen, Cl-C6 al kyl ,

c2-Cr alkenyl or Cl- C6 al koxy; R3 is H, halogen or

(fl‘le ﬁﬂlﬂahbquf MlgnRBr mﬁol%lt abRoead hlSSilé’] H é |n¥ 1 in need
Io en dé&?6 al kyl - C7 al kenyl , (74 yny

Wyprelrcﬁle@ngm stigsue giRwth @l—p}osiatxg/ Ihypertrophy, uterine

wh he al
ﬂ’a@ﬁw/bmaér Bheall cailx?e Jnﬂ@g&%ls% r el €1 ﬁ)p&}ngﬁra' pg,lycysnc ovary

kehyl noieties o

§m°mlmﬂdbm@mamPh]@'bﬂgbﬂmgrﬂﬂreastcﬂﬁseis%l falsHABJIK¥! ovarian cancer,
glr |1fl uor o henyl ; wherein the al kynyl

a
57 B P Oﬁﬁate I%n‘i?F %"q‘}% tB%C‘EJlBF’l SN ganegtsst i t ut ed
mnth hal ogen, -CN, -CHO acyl, trifluroalkyl,
trialkylsilyl, or optionally substi t ut ed phenyl 15

2N Chh’@StpWényhg]rymr&iey, dip(84, orRALIDE l%elsmyorbﬁhe inhibition of
subsitjtuted with

' or tr
gﬁ &éﬁest %gp?(r}}plde@a (SRT W’éﬂiﬂﬁr dmsecgthg@s@pn@mypenpheral

V@Nular @rﬂ@ase T8&EhosRToP S o6 &l kyl;
(C1- CB) al kyl ani no, tﬁslogﬁ;as 5 0T the C%m)ﬁl% C{f vascular wall damage

ﬂpék?eé]@latf Ieprid feagingaowhulr imannenct medibtey vamtm)tdablhge ﬁﬁé tnammal in

gg%&ﬁaf ofr @ prodrug thereof. 20 29. A conpound as

efined rn any one of clains 1 to 28 for use as a

medl canent. 30. Use of a conpound as clained in any
édal 1 to 28 for the manufacture of a
plabitionof Efg? radyeal induced tirasse states of 2 meemm) ox neEdshéreofa

nannal in need thereof, including the inhibition of

osteoarthritis, hypocal cem a, hypercalcem a, Paget's

e poerdsion of C@mﬂmrmnhancement or neuroprotection; or the treatment or inhibition

of senile dementias, Alzheimer’s disease, congnitive decline, or neurodegenerative

disorders in a mammal in need thereof,

the inhibition of inflammatory bowel disease, ulcerative proctitis, Crohn's disease,
colitis, hot flashes, vaginal or vulvar atrophy, atrophic vaginitis, vaginal dryness,
pruritus, dyspareunia, dysuria, frequent urination, urinary incontinence, urinary tract
infections, vasomotor symptoms; male pattern baldness; skin atrophy; acne; type II

diabetes; dysfunctional uterine bleeding; or infertility in a mammal in need thereof,

or the inhibition of leukemia, endometrial ablations, chronic renal or hepatic disease or

coagulation diseases or disorders in a mammal in need thereof.
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85 WD 2004/ 103973 PCT/ US2004/ 015142
osteohal isteresis, nultiple nyeloma or other forns of

woanee3dravi ng del eterious effects on bone ti PEWAS2004/015142

the inhibition of benign or malignant abnormal tissue
gromh in a manmmal in need 5 thereof, including
wherein the abnormal tissue growth is prostatic

hyper 8LophyA pié®ks foe thd ;ﬁb[l%'a/tma &ng)%ﬁﬁd 6PRE B mula:
endonetriosis, endonetrial cancer, polycystic ovary
syndrone, endonetrial polyps, benign breast disease,
adenonyosi s, ovarian cancer, nelanoma,R%rostrate
cancer, cancers of the colons or CNS sancars; 10

| owering chol esterol, triglfycerides/ Upla), or LDL

| evels; or the inhibition o Noera~0ﬁ7§ rem a;
hyperli pi dem a; cardiovasi
at heroscl erosi s; periphersd v di sease;
restenosis, or vasospast of thg irnRibition of
vascul ar wal |l damage fromRelIRtar events | eading
toward i mmune nedi ated vascul ar danage in a mamal in
need thereof; 15 the inhibition bf free radica

i nduced di sease states in a mammal in need thereof,

t he pwhetesi:on of cognition enhancenment or

neur og&ot tion, or. the treatnent or inhibition of
seni | ¢* 8&treniefach, indapendaatly sSOHics&se, congniti ve

decl i ns; ratq Lsorders |
o e SISO ¥y, LSSy P
bowel RfiadRiare edcheindependeriyoel, htlogen, ©; Ay ulEyl0CS €88 Renyl, or C;-

%gl itis, hot flashes, vaginal or vulvar at rophy,
a F@ﬁﬁ?c vaginitis, vaginal dryness, pruritus,

dysparéystanaldysiiot &,-ck hggyent urination, urinary
i nconti,nence, Urinary tract 25 infections, vasonotor

synpt &S Hphalegepath -aﬁ’s m;kyé.l Qbﬂ@ﬁaillwrgk,i @-@t angglam,a CACheycloalkyl, C;-
Aia s nctional uterine bl eeding; or
%%2?0%(&1 icﬁgf ?%fcgaﬁﬁln'ﬁ%‘e%‘?rﬂarﬁged thereof, or the _
i nhi biRiand Rifard estkeniiapen@adnet 'hhl%?erf’}_@]-aéé daﬂf?ﬁ cgey AUefiyl, C,-C;
I sea

raﬁnal or hepatic disease or ~coagulation ases’'or

Y&l pycdoaliafng)-Ce mllivagd-CRer@H0, agl, @EnyiDaryl or heteroaryl,
RRALHORYT, S €} . . A ess.fqr th
rng epar at i%oaﬁ lgagréﬂéc%%ggé{n ég %?{2 tl%géllf’%ﬁnng'{l'ﬁ a%’ LGy alienyl, Co-Cy
alkynyl, C3-C; cycloalkyl, C;-Cg alkoxy, -CN, -CHO, acyl, phenyl, aryl or heteroaryl;
wherein the alkyl or alkenyl moieties of R*, R> or R? may be optionally substituted

with halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl;

wherein the alkynyl moiety of R*, R® or R® may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted phenyl;

wherein the phenyl moiety of R® or R® may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cs alkyl, C,-C; alkenyl, OH, C,-C; alkoxy, -CN, -CHO, -
NO,, amino, C;-Cs alkylamino, di-(Cy-Cs)alkylamino, thiol, or C;-Cg alkylthio;

provided that when each of R4, R and R® are H, Cy-Cs alkyl, C,-C; alkenyl, or C;-
Cs alkoxy, then at least one of R! and R? is halogen, C;-C; alkyl, C,-C; alkenyl, or C;-Cs
alkoxy;

provided that at least one of R* and R® is other than H;



6 R\ NN ~-RL 3AR RS R4 wherein: Aand A are
each, independently, OHor OP; 5 P is alkyl, alkenyl,
woenmylozo7acyl , aroyl, al koxycarbonyl, sulfonyl POT/US2004/015142

phosphoryl; Rl and R2 are each, independently, H,

hal ogen, Cl1-C6 al kyl, C2-C7 al kenyl, or Cl- C6 al koxy;

R33'c§ H"dqr;ﬂ?ll ogen, or Cl-C6 alkyl; R4 is H hal ogen,

©t -a08-oxi greGP ofC phhteyhtica a@?e by S

yELPaLk g Cl- 10 6 al koxy,ﬁ:?- N - CHO, ggﬁfg’gapmdmg thereof,
Il GOIppRiSes pe and R6 are each, i ndependently, H,

haksag ag&n | Jpf C7 al kenyl , C-C7 alkynyl,

C% C7ﬁi(i:]%/cl oal kyl , Clm%g?ral koxy, -CN, -CHO, acyl,

phenyl, aryl or heteroaryl provi ded that at |east

one of R4, R5 and R6 is haI ogen, Cl- C6 al kyl, C2-C7

al kenyl, C2-C7 al kyny _C7 $ycl ofl kyl, Cl-Cs

al | koxy, -CN, -CHO, acy e af yINorr het er oaryl ;

15 wherein the al kyl or m)l eties of R4, R5 or

R6 may be optionaIIyAs ated w th hal ogen,. OH,

-CN, trifluroal kyl, trifluproal koxy, -NO2, or phenyl;

wherein the al kynyl noietyyof R4, RS or R6 may be

optionally substituted with hal ogen, -CN, -CHO, acyl,

trifluroal kyl, trialkylsilyl, or optionally

bt Ruis elﬁymgrméthyl ALY R Nardde® :{%Q%‘bléﬁﬂéﬁ' %ye of RS

tionally nmono-, di-, or
é”utﬂi‘sal“toflm\;wég fAf ulgal ogen, C1-C6 al kyl , cz C7 al kenyl ,
OH, Cl1-Co6 al koxy, -CN, -CHO, ~ N2, anino, Cl-C6

al kyl am no, - (C1- C6) al kyl aino, thiol, or Cl-C6
al kyl t hi o; pr OVI ded t hat V\/ne ach of R4 R5 and R6
are H, Cl1-C6 al kyl, C2-Cl'a or Cl- C6 al koxy,

then at |east one of R” and RZ-1\s hal ogen, Cl-C6

al kyl, C2-Cr7 alkenyl, or Cl1-C6 & koxy; 25 provided

that at |east one of R4 and R6 is other than H, 87 WD

QO4/1 /3 PGT/ US2004/ 015142 or a N-oxi de thereof or
G R e gs definedebovee salt thereof or a

ﬂﬁ@é‘r’%ﬁﬂaﬂl@ 86itions to provide the desired compound of formula I

or b) reacting a compound of formula

RG

N
X
A / R3

R® R4

wherein A, R, R*, R’ and RS are as defined above,
with a compound of formula

rR?

{"}

R1
. ' 1
wherein A, R' and R? are as defined above,
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O R

conprises a) reacting a conpound of forrmula 2 O
1 OR A 5R wherein Ris alkyl e.g. nethyl and

woO2004Rb3EBd R2 are as defined above w th a corpowsdoainisi42

formu

la R NFIZ 07 A R6 10 wherein A, R5 and R6 are

as defined above, under suitable conditions to provide

the desired conmpound of formula | or b) reacting Z
cariepuiAbRI cohtiBHS & R6vid¥ MeAicBRed dnBRud fY‘q}ﬁ{ 12 A
R3, R4, R5 and R6 ar%g\éls def iene%l agﬁe, Wi thUg "
compound of formula R2 1i 20 wherein A, Rl and R2
i hed _above,. .88 2004/ 103973
gﬁ)@%ﬁ%%ﬁ%& n\‘lﬂ?ﬁé‘éffn“lﬁ tabl e conditions to
provi de the desired conpognd of formula I, or c)
cyclizing a conpound of f R6rRR2 NHZ A

wherein A, A, R, R% R’ and R are as defined above,

under appropriate conditions to provide the desired compound of formula I

or d) converting one compound of formula I to a different compound of formula I.

32.

A process for the preparation of a compound of the formula:

wherein;

alkoxy,
alkoxy;

A and A’ are each, independently, OH or OP;

P is alkyl, alkenyl, benzyl, acyl, aroyl, alkoxycarbonyl, sulfonyl or phosphoryl;
R! and R? are each H; |

R’ is H, halogen, or C;-Cg alkyl;

R, R® and R® are each, independently, H, C,-Cs alkyl, C,-C- alkenyl, or C;-Cg
provided that at least one of R*, R® and R® is Cy-Cs alkyl, C»-C7 alkenyl, or C;-Cg

wherein the alkyl or alkenyl moieties of R*, R or R® may be optionally substituted with
halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl;
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AR R61 0 5 wierein A A Rl R2, R5 and R6 are
as defined above, under appropriate conditions to

wonroswe78he desired conpound of formula |, orpd)X/us2004/015142

converting one conpound of fornmula Ito a different
conpound of forrmula I. 10 32. A process for the
preparation of a conpound of the formula: R2 A 6 R

N\ - RL orfa N-é%ide tHeBeoRébr 28R t@alﬁrn&
Edepﬁe ently, OH or \qu{ls PeIuS} al kyIcgptalﬁﬁggﬁl?é}eOf or a prodrug
Jasregs w Oompiisgy| , al koxycar bonyl, sul fonyl or

I are each H; R3 is H hal ogen,
p‘er H@%XCPI@?&%%and R6 are each, independently,
H, Cl C6 al kyl, C2-C alkenyl, or Cl-C6 al koxy,
provided that at |east one of R4 R5 and R6 is Cl-C6
al kyl, C2-C7 al kenyl, rgr C1-C6 20 afkoxy; wherein the
al kyl or al kenyl noietis R JR6 may be
optionally substituted r , OH -CN,
trifluroal kyl, trifluoreal kexy, -NO2, or phenyl; 89 WO
2004/ 103973 PCT/ US2004/ 01542 or a N-oxide thereof or

a pharmaceutically acceptable salt thereof or a
prodrug thereof, which conprises

wherein R is alkyl e.g. methyl and A", R' and R? are as defined above

with a compound of formula

NH3z A

wherein A, R’ and R are as defined above,

under suitable conditions to provide the desired compound of formula I

or b) reacting a compound of formula

RG
N
XX
A VA o
RS R*

wherein A, R?, R*, R® and R° are as defined above,
with a compound of formula

RZ

{:}

R!

wherein A, R! and R? are as defined above,

90



a) reacting a conpound of formula z Oo R1 OR A5
R, wherein Ris alkyl e.g. nethyl and A, R and R2
weanedas3aef i ned above w th a conpound of formetauRboo4/015142

NHZ / \ g Rs 10 wherein A, R5 and R6 are as defined
above, under suitable conditions to provide the
desired conpound of fornula | or b) reacting a A

f . . r \
AR Loh i @ ol o ir Rpoui o RERELT
compound of formula R2 A/ \ Li 20 wherein A, Rl and
R2 are.as defined gb e, 90 WD 2004/103973
ﬁ&?f@@@@ﬁg&p@gn 8%’&““ itabl e conditions to
provi de the desired conmpaegnd of fornula I, or c)
cyclizing a conpound of flornula R6 R2 NH2 A

wherein A, A, R}, R?, R® and RS are as defined above,

under appropriate conditions to provide the desired compound of formula I,

or d) converting one compound of formula I to a different compound of formula I.
10

33. A process for the preparation of a compound of formula

wherein:
A and A’ are each, independently, OH or OP;
15 P is alkyl, alkenyl, benzyl, acyl, aroyl, alkoxycarbonyl, sulfonyl or phosphoryl;

R! and R?are each, independently, H, halogen, C;-Cs alkyl, C,-C; alkenyl, or C;-
Cs alkoxy;

R?is H;
R*is H, aryl, or substituted aryl;
20 R’ and R® are each, independently, H, halogen, C;-Cs alkyl, C,-C; alkenyl, C,-C;
alkynyl, C3-C; cycloalkyl, C;-Cg alkoxy, -CN, -CHO, acyl, phenyl, aryl or heteroaryl,
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A~\R R5 O 5 wherein A A Rl, R2, R5 and R6 are
as defined above, under appropriate conditions to

wonroswe78he desired conpound of formula |, orpd)X/us2004/015142

converting one conpound of fornmula Ito a different
conpound of forrmula I. 10 33. A process for the
preparation of a conpound of formula R2Z A R6 Y N

AdED 1P afde 2
cnendon s Ciicf! & MATI R, PR g £r0: aon, Crc

daayl, Cazeyeyclastion Ci- GJ; klkwy,sc aGNof@HIO, awl, fpher a-m or heteroaryl

h tl
Pl o erét g BT P idek ol R ey BerpmioRaly substitutod
RBith Bal ROH, SCN, trift r e r R5 and
R6t ar ebkeeerllc h, ?nde%entgg%uﬁgyt,rﬁ%fﬁag%ge %\1@2 it %66%2

C2- CrWheREN fhe alkynyl7moigtk yofyR® oER Chayybé @@tmmuy Eiibsﬁ?ﬁlted with

e o0 O B eas B Pen . o Dl SRt pheny;

| eastwhﬂelmfhe%eﬁmﬁ Iﬂ%ety Sofflaq g R, m&x} b@%}ﬂio’fﬁ(ﬂly feti0S di-, or tri-
é% C2-C7  alk - C7_cycl oal kyl,
Sipted wath haleg@ céd alkblh Qmﬂh allsgnyi, QAL GeCe rali@lxy,l -CN, -CHO, -

r ties .of. R5.0
E‘?zo%?f%&na 1 Do R CIR RS aRoL 6 el iiS:
tor iaf Nox ol ﬂh&fﬂeof bf b iphb@iRadttcany accey%le &t fﬁ@]%@y br aProdrug thereof
erein the al kynyl noiety of  R5 or

¢hospamprEes ubstituted with  hal ogen, CN CHO, acyl ,

taateéthﬁlft{%g %’X%%uél'ri]i;c{f?&%ﬂla“ lyl, or optionally

OR

R1

wherein R is alkyl e.g. methyl and A", R! and R? are as defined above

with a compound of formula

wherein A, R and R® are as defined above,

under suitable conditions to provide the desired compound of formula I

or b) reacting a compound of formula
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wherein the phenyl noiety of RS or R6 may be
optionally nono-, di-, or tri subsitituted with

woabmges73Cl- C6 al kyl, C2-C7 al kenyl, OH, Cl1- CBCaiuseo0y/015142

-CN, -CHO, - N2, am no, Ci1-C6 al kyl am no,

di - (Cl-C6) al kyl ami no, thiol, or Cl-C6 al kylthio; 10 or
a N-oxide thereof or a pharmaceuti'cally acceptable
salt thereof or a prodrug thereof which conprises a)
reacting a conpound of formjla 0 0 Rz OR AR 15
wherein Ris alkyl e.g. net A, RlL and R2 are
as defined above wth a formula R6 NH2 /
\' A R5 20 wherein A R5| and as defined above,
under suitable conditi | he desired
conpound of forrmula I or Db) reagting a conpound of
formula 92 WO 2004/ 103973 PET/ US2004/ 015142 R6 A R3
R5 R4 wherein A, R3, R4, R5 and R6 are as defined
above, wth a conmpound of formula RZ\ Li 15 R
witeran i, R, RRR and RR@redsaleaisedigfveed above, under

suj.t abl e cog%&%ion to provide the desired conmpound of

8, pompoun ormula

RZ

wherein A, R! and R? are as defined above,

under suitable conditions to provide the desired compound of formula I,

or ¢) cyclizing a compound of formula

wherein A, A R!, R% R’ and R® are as defined above,

under appropriate conditions to provide the desired compound of formula I,

or d) converting one compound of formula I to a different compound of formula I.

34. A process for the preparation of a process for the preparation of a compound of the

formula;:
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10 or c) cyclizing a conmpound of formula R6 R2 NH2 A
A\ \R R5 Owherein AA A, Rl, R, R5 and R6 are as
wdoebimesb7above, under appropriate conditions tecpus0de15142

t he desired conpound of formula I, 15 or d)
converting one conmpound of fornula Ito a different
conpound of formula |I. 34. A process for the

preparation of a process for the preparation of a
conpound of the fornula: 20 93 WO 2004/ 103973

PCT/ US2004/ 015142 R2 A" R°R6 ~I 3 ARRS R
wherein: A and A" are quh _knd Rfly, OHor OP, P
is al kyl, alkenyl, benz I\\ aroyl ,

al koxycar bonyl , sulfonyﬂ\ horyl; 5 Rl and R2
are each, |ndependentﬁy, g al ogen, Cl C6 al kyl,

C2-C7 al kenyl, or Cil- CBFhIkay R3is H hal ogen, or
Cl- C6 al kyl ; R4 R5 and R6 arg each, independently, H,
hal ogen, Cl-C6 al kyl, C2-C7 alkenyl, C2-C7 al kynyl,
abeeseycl oal kyl, Cl-C6 al koxy, -CN, -CHO, acyl,

phenyl s .3 Xb o eacﬁ,Qnﬁﬁ}eﬁﬁ&?lry}/bH or OP;
P is alkyl, alkenyl, benzyl, acyl, aroyl, alkoxycarbonyl, sulfonyl or phosphoryl;
5 R! and R2 are each, independently, H, halogen, C;-Cs alkyl, C,-C; alkenyl, or C;-

Cs alkoxy;
RisH, halogen, or C;-Cg alkyl;
R* R’ and R® are each, independently, H, halogen, C;-Cs alkyl, C,-C; alkenyl,
Cy-C;7 alkynyl, C3-C; cycloalkyl, C;-Cs alkoxy, -CN, -CHO, acyl, phenyl, aryl or
10  heteroaryl;
wherein the alkyl or alkenyl moieties of R*, R® or R® may be optionally substituted
with halogen, OH, -CN, trifluroalkyl, trifluoroalkoxy, -NO,, or phenyl;
wherein the alkynyl moiety of R*, R® or RS may be optionally substituted with
halogen, -CN, -CHO, acyl, trifluroalkyl, trialkylsilyl, or optionally substituted pheny];

15 wherein the phenyl moiety of R*, R® or R° may be optionally mono-, di-, or tri-
subsitituted with halogen, C;-Cs alkyl, C,-C alkenyl, OH, C;-C¢ alkoxy, -CN, -CHO,
-NO,, amino, C;-Cs alkylamino, di-(C,-Cg)alkylamino, thiol, or C;-Cg alkylthio;
or a N-oxide thereof or a pharmaceutically acceptable salt thereof or a prodrug thereof,
which comprises

20  a)reacting a compound of formula

OR

wherein R is alkyl e.g. methyl and A, R' and R? are as defined above

25  with a compound of formula
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wherein the al kyl or al kenyl noieties of R4, R5 or R6
may be optionally substituted wth hal ogen, OH, -CN,

wonbddosaral kyl , trifluoroal koxy, -NO2, or phenpCy/US2004/015142

wherein the al kynyl noiety of R4, R5 or R6 may be
optionally substituted with hal ogen, -CN, -CHO, acyl,
trifluroal kyl, trialkylsilyl, or optionally
substituted phenyl; 15 whereig the phenyl noiety of

R4, R5 or R6 nay be opti onal | no-, di-, or tri-
subsitituted with haloge CYf oo\al kyl , C2-C7 al kenyl,
OH Ci1-Co6 al koxy - dﬁo - , am no, Cl-C6

al kyl am no, - (Cl1- 06) al kyl amnoy thiol, or Cl-C6

al kyl t hi o; or a N-oxide thereof of a pharmaceutically
acceptable salt t hereof or a prodrug thereof, which

IR AL 1
A S A R e

V\herel n A R5 and R6 are as defined above, under
suiabl e condltl 0 %) ovi de the desired conmpound of
PP 2 @“@P“B? of 5%‘$ang a conmpound of fornula R6
\ NAR3 R5 R4 wherein A, £, R4, R5 and R6 are as
defined above, 10 with a c rrpound of formula R2

wherein A, R?, R*, R® and R® are as defined above

b

with a compound of formula

wherein A, R! and R? are as defined above,

under suitable conditions to provide the desired compound of formula I,

or ¢) cyclizing a compound of formula

wherein A, A, R, R% R’ and R® are as defined above,
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A" wherein A, Rl and R2 are as defined above, under

sui tabl e conditions to provide the desired conpound of
woaoomlozw7s, 15 or c) cyclizing a conpound of PoTmSk@4/015142

R6 R2 NH2 A A\ \RL R5 |1 Owherein A A, R, R,

R5 and R6 are as defined above, 95 WO 2004/103973

PCT/ US2004/ 015142 under appropriate conditions to

piidey apigrophiste desditiat to papadetie dbsifedrconipautd offorélhla I,

converting one conmpound of fornula Ito a different

conmpound of formula I. 5 96

or d) converting one compound of formula I to a different compound of formula I.
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