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The pleiotropic effects of estrogens in mammualian tissues have been well
docunented, and it is now appreciated that estrogens affect nmany organ
systens [ Mendel sohn and Karas, New Engl and Journal of Medicine 340:

1801-1811 (199 1&?@ IAPHTRAY ENESOAS ESTROGERIO'AGENTS676- 697
(1999), Cranda%h,B% u ﬁg %E%L%r?ens Heal th & Gender Based Medicine 8:

1155- 1166 (1999), Mnk and Brodaty, Denentia & Geriatric Cognitive

Di sorders ' rHeERNVENGON Macr ae, Journal of Cerebral Bl ood Fl ow
& et abot | BACSGROMIBLY

2 (2000), Calvin Maturit 34. 3 ),
Fi nki ng, et al . Thizdnvesdian relatep to sybstitited B@?@Fgﬁhﬁﬂﬁﬂ%%@é%)?’?é@??%cat ,
Mat ur i tas Q%E%%% -ggﬂe?,ts(ZOOO), Al - Azzaw , Postgraduate Medical Journal 77:
292-304"15 ].” Estroge can exert ef.fec Lt S e ways,
and the nost welThe Riﬁﬁ?’%gee?'i%g?dofnﬁéf?gﬁpiﬁ? d?érﬁré\g P%rhhlgsg.]ég h%évlrg l?%\ﬁe?vgiclzt i on
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i ncl ude t hgnBERARS BEAIPsychBSHMAlie Mediting 6d0676-667 d1998), 2eandathelawnt of ti coi d
receptors. Upon bjndin I gan th . Sy 4@ ' daff i vate
gene t MnsWopensHeakh geée%@'gﬂaﬁﬁ%ﬁ’fe@"[ﬁ\%ﬁ%ﬁﬁgg? Sgggg%?%f}“é'ag‘gaﬁﬁﬁ?es%n DNA
(known as rRsmmsiias SefariotGogniive sdrdereriac1i18d200Q)hHerhand Maerascyquiial on
factors (such as ABI | & | o Clafirs IMStinitag 3PNFOS.
sequences [ %ﬁ@*ﬁfﬁ%ﬁ%‘gf’&ﬁﬁ?ﬁ%@%ﬁ%@g@d”%w 781 %q%Ol) Hal |, et
al ., Jour nai100R208D) | Firking| et2d)., Geitsehriftr fur Kesdioloaies8: 3t2r463 £40199). Bicebnnel | |
Principles Mbl egul go_ | g0 B Pl QedicalJ6ragisT 707292-304
"coregul at d%l“f"ﬁf‘gﬁei[‘ﬁ@ 1?235%@,0/&?%28%?}08%6'[. l?ét?ﬁe Iwiygand- btgund reccﬁptor
and f urfsher(200jl Estogans canaensrt effactoam tissues; 0jseyerahwRys Rnd 1Be mgst we
Endocri ne Reviews. 20: - it Intdradtionl With &8aeh heveptdrd wadipgt r ogen
receptors cci‘ﬁ'%crr%\ﬁég&%&Rﬁ@%ﬁ?ﬁgt{‘?gﬁscri Ipt lon i n'%got h.a tivated
| i gand- depetodeltérations 30 penk: JEANSEHRORa N NESrqaSa EeREPIAS sareeIggd-activate
Endocr i nol i P 10 the ridieRar heimatle: recdistor sigderfamilit Etioerd
Bi ocheni st &?"QE%P&I:% ,§F51é?°§i’§§§é’e7; ®233- 240 1998), ool b Sheorlod
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20 mineralocorticoid receptors. Upon binding ligand, these receptors dimerize and can

activate gene transcription either by directly binding to specific sequences on DNA

(known as response elements) or by interacting with other transcription factors (such

as AP1), which in tumn bind directly to specific DNA sequences [Moggs and

Orphanides, EMBO Reports 2: 775-781 (2001), Hall, et al., Journal of Biological

25 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 NFxB-mediated transcription in both a ligand-dependent and
30 independent manner [Quaedackers, et al., Endocrinology 142: 1156-1166 (2001),
Bhat, et al., Journal of Steroid Biochemistry & Molecular Biology 67: 233-240 (1998),
Pelzer, et al., Biochemical & Biophysical Research Communications 286: 1153-7

(2001)].
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al so be activated by phosphorylation. This phosphorylati on S

growt h f aY@PHOHBGh as EGF and causes changes in gene traRSEMAUSPY39E3 i n the
absence of ligand [ Mbggs and O phani des, EMBO Reports 2: 775-781 (2001),
Hall, et al., Journal of Biological Cheni stry 276: 36869-36872 5 (2001)].
A |l ess well-characterized neans by which estrogens can affect cells is

through a so- catg‘%elﬁerg@ééyf@sr%gﬁp @5 b&'hﬁcﬁ%t&i W%r@fspﬁ&?@u&\ recgypy or is

controversial, but 71t has been well docunented ﬁ& estrogens can elicit
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Ear | k f i A '
7 gandsTonafhagleen BiGy SOR. b e bavbntdolatiobBit fis Uhless} ity
di stributi oto te rERRanfmmsexfithewestrogemreseptorsniLevie, muealtofaawlied Physiology
O ot dent U Eadefaar TIPS U r@fad P ERBUSRIR) % MMabliRh T CRLSPE

pr edoni nant ég eas’'t he nouse and rat express predom nantly
ERP [ Couse, (99941 ., Endocrinol ogy 138: 4613-4621 (1997), Kuiper, et al.

Endocri nol ogy 13%/08&%2&9 réée%?g l;]hangt%énVWl&JHereHh@) SAEE PRSIt dshtBgen
0 ca

di stribution 25 be coggaart mental i zed. For exanple, in
t he nout® otegeptor ﬂapclqngd ﬁbgmlﬁ)@q@seg@e lsm%@fQFMHSsﬁR@é@negneﬁml ERa is

1a0: 065 o7 A8 Tfe (A86en (AR Secofi o of e BRfodH RedpiorJes Tyl o0
(1999)]. Hommratntdiuereseaﬂ)eam ss_rmalled Emﬁeii@uneheet aied?ecpne@dmgaroé theoNatnmak sed
et oy oy BRI B Sobf S e g Stk afifla E5 5Ot G oBaly ™
19858- 19862wbdO&YERP focused on defining its affinity for a vanety of ligands and indeed, some
20 differences with ERa were seen. The tissue distribution of ERB has been well
mapped in the rodent and it is not coincident with ERa.. Tissues such as the mouse
and rat uterus express predominantly ERa, whereas the mouse and rat lung express
predominantly ERP [Couse, et al., Endocrinology 138: 4613-4621 (1997), Kuiper, et
al., Endocrinology 138: 863-870 (1997)]. Even within the same organ, the distribution
25 of ERa and ERp can be compartmentalized. For example, in the mouse ovary, ERp
is highly expressed in the granulosa cells and ERa is restricted to the thecal and
stromal cells [Sar and Welsch, Endocrinology 140: 963-971 (1999), Fitzpatrick, et al.,
Endocrinology 140: 2581-2591 (1999)]. However, there are examples where the
receptors are coexpressed and there is evidence from in vitro studies that ERa and
30 ERP can form heterodimers [Cowley, et al., Journal of Biological Chemistry 272:
19858-19862 (1997)).
A large number of compounds have been described that either mimic or block
the activity of 17p-estradiol. Compounds having roughly the same biological effects
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A | arge nunber of conpounds have been described that either %i ' 2005 bl ock
the activity of 17]3-estradiol. Conpounds having roughly th

bi ol ogi calW éf’?%’é? 2 0 8 JUN 2006 WD 03/051805 PCT/ US02/ 3§§§§153§39883
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"estrogen receptor agoni sts". Those whi ch, mhen given in conbination with
17(3-estradiol, block its effects are called "estrogen receptor
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18: 4608-4618 (1B9ws bedn dmpwmfoatsomewhe that estmmwe@emo(ﬂ@gept] different
addi tion, f - di.spol ,%% bgen
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descri bed (w@ndeg.tbabg@rag@q@mtr@gen receptors in the presence of different ligands
[Paige, et al., Proceedings of the National Academy of Sciences of the United States
of America 96: 3999-4004 (1999)]. For example, a peptide was identified that
distinguished between ERa bound to the full estrogen receptor agonists 173-estradiol
25 and diethylstilbesterol. A different peptide was shown to distinguish between
clomiphene bound to ERa and ERB. These data indicate that each ligand potentially
places the receptor in a unique and unpredictable conformation that is likely to have
distinct biological activities.
As mentioned above, estrogens affect a panoply of biological processes. In
30 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.



responses to challenge, etc), it is possible that the expl agﬁlﬁl on | nvol ves
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provi des estrogeni c conpound of formula | having the structure, R2 R3 R
| LRAJ Ro'// ~~R6 R RBR/ I wherein 5 R, R2, R3, and R4 are each,

I ndependently, selected from hydrogen, hydroxyl, alkyl of 1-6 carbon atons,

al koxy of 1pg gﬂqﬁﬂbﬁbmem\/gpﬁhgmen R5, R6, R7, R8, R9, and Rio, are
each, |ndepen ent | dr ogen of 1-6 al ken of 2-7

Cc
carbon atons, al 'Wﬁ VTVeBFO"QP"PV'Sﬁ? %W%P'Gr?gmpﬁﬂ'i%ﬁgérmaﬁl' Pavina te SIE/“Gt%%tr bon
atons, -CN, -CHO phenyl, or R,5 o 6 menbered 10 heterocyclic ring having
1 to 4 heteroatons selected frq\ // 3N or S; wherein the al kyl or al kenyl
noieties of R5, R6, R7, ofZRi o may be optionally substituted with
hydroxyl, -CN, hal ogen, trR oaIkyI
wher ei n the phenyl noiety of 7
nono-, di-, or trl-sub3|t|tuth mnth
of 2.7 carbon atons, hal ogen, hydrB
-NO2, am no, aIkyIan1no of 1-6 carbon E§/ Hi 2%yl ani no of 1-6 carbon
atons per al kyl group, thio, alkylthlo f 1-Rg car at ons, al kyl sul fi nyl
of 1-6 carbon atons, alkyl sul fonyl of -6 carbon atons, al koxycarbonyl of
2-7 carbon atons, alkyl carbonyl of 217 carbon atons, or benzoyl; 20 with
the provi soyhéaln at | east one of Rl, R2, R3, R4, R7, R8, R9, or Ripis
hydr oxyl

trifluororhkoxy, -NO2, or phenyl;
or R10 may be optionally

f 1 Eﬂcar bon atons, al kenyl 15

f%I Rigar bon atoms, -CN,

5 R4, Ry, R3, and R4 are each, independently, selected from hydrogen, hydroxyl, alkyl
of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, or halogen;

Rs. Rg. R7. Ra, Rg, and Ry, are each, independently, hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen,
alkoxy of 1-6 carbon atoms, -CN, -CHO, phenyl, or a 5 or 6-membered

10 heterocyclic ring having 1 to 4 heteroatoms selected from O, N or S; wherein
the alkyl or alkenyl moieties of Rs, Rg, Ry, Rg, Rg, or Rqg may be optionally

substituted with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or
phenyl; wherein the phenyl moiety of R, Rg, Ry, Rg, Rg, or Ryg may be
optionally mono-, di-, or tri-subsitituted with alkyl of 1-6 carbon atoms, alkenyl
15 of 2-7 carbon atoms, halogen, hydroxyl, alkoxy of 1-6 carbon atoms, -CN,
-NO,, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 1-6 carbon

atoms per alkyl group, thio, alkylthio of 1-6 carbon atoms, alkylsulfinyl of 1-6
carbon atoms, alkylsulfony! of 1-6 carbon atoms, alkoxycarbonyl of 2-7 carbon
atoms, alkylcarbonyl of 2-7 carbon atoms, or benzoyl;

20  with the proviso that at least one of Ry, Ré, Rz, R4, R7, Rg, Rg, or Ryq is hydroxyl,

or a pharmaceutically acceptable salt thereof.

Pharmaceutically acceptable salts can be formed from organic and inorganic

acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,

25 malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, methanesuifonic, naphthalenesulfonic, benzenesulfonic, toluenesulfonic,



salts can be forned fromorganic and inorganic acids, for aceti c,
propi oni c WO 8ESIBS citric, tartaric, succinic, fumaric, naPETUSVBESER | onic)
mandelic, malic, phthalic, hydrochl ori c, hydr obr oni C, phosphorl c, nitric,
sulfuric, nethanesulfonic, napht hal enesul f oni ¢, benzenesul foni c,

t ol uenesul fonic, 4 WD 03/051805 0 1 JUN 2005 PCT/ US02/ 39883

canphor sul f eamphoréulfdniz] randasimilaly OMﬁwﬁCaveéﬁtablbealds dshexh encmpmnoofn ﬂ“S)f

or gani ¢ andm PRGBS A 28 ol Shts Jiay RsPoe Jafdes” il OBl

sodi um | it [norganicobasesyt asuahuap alkalalnnetazl galtst I(fonmxampdml SMIummnb\iunmrmsal ts,

al kyl amoni um sal t t n rb i alts
cont ai ni ng Etg %lérpg %kéﬂ rr%blmr'l %ggaéhs%%kyﬁﬂgh@ﬁ ana t J%'“FH%D%%%

sal t s cohit acaonitaiging-166 canbbo atarn® asdialkylamoioniual $aits apntaining Mﬁeoar@omajmpetmd of
this inventi tal Y

i ncl ude bot hg%r %ﬁ@h@gn n%ﬁhst ra Il@lﬁ?rﬂgﬂp{g&nsarlrt%{%g:{\ fag'gﬁ@ 1% %anboﬁ VH%orng Iﬁ‘?g%h

car bon at onmelkylgspur; whealaco |oé thig inveniiga castaingian @@clwmmqév opyl, butyl,

| sopropyl, sec-butyl, tert- butyI vinyl, allyl, 1-methyl vinyl, and t he

i ke. When al kyl or alken noi eti es are subst I tuted, theé may typically

be mono-, di-, tfhe tesms §06§!Neﬂﬂt'%ﬁipdel§5&'hﬁf@§h?%?"% skaig b@\@"’b’ﬂ?ﬁ@f'?i uent

i ncl udeqg- br L deki gg , il vi nyl ,
|51 19 PG sha 2 Eror aespacdy SELdipeo it pdng i e

1-f1 uor o- 2- BHWhﬂﬁQquﬂyhéecmt? WCF'EIEFQ"Y'vaHH‘eﬁWi V!’Wké‘"d a'lgér Whe? ogen

i ncl udes br gigyingr aﬂk@h;ﬂrmaﬁtleé |a¥@rsu6ﬁltutéd‘dthb9dh§5e tydﬁféﬂil & Ribno-, Qilﬂﬂﬁbef ed
het erocyclic i ngs i ncl ude furan, thiop

byt azol o, | RpMBed ExATRIIor giheladsn Suotisrh slude SrarpmayBe - Nuivivie, 20
t hi aﬁp' e, I l acz-mn@?@hﬁalm D2 3itIdESVireyl, 1{2)2-aabdrovinyRt ra-ab:drm ettliane a7 Hifluoro-

oxat hi a tetyazo a zin ine razine,
ri a2l ndS. oplERel-MugR - pBLE Aot CraG b Eat et w Lok s RE polBee ot
the heterOC}fﬁlddﬁsbifd?ﬂné%hidﬁné”ﬂuorh@'Q‘Rh@d]ﬁ‘e or pyridine. 25 As used in
accordance wth this invention, the term"providing," with respect to
providing a conpound or subst ance cover ed by this invention, nmeans either

directly adm ni pteiréd 5salﬁian¢oe¢éurn@muéyarc HrigRShElnES furah, mashmestwrrbreg a

| h f f th
2{)%;3%(1 gscs{g\éﬁg éﬁ@grq%‘rqqilnﬁmgg# bH@io e,?,(;iltﬁ'norler,n toxa%h%‘e,e%g;(avz%Iearrgya%leo the

20 thiazole, isothiazolem oxadiazole, furazan, oxatriazole, dioxazole, oxathiazole,

or a pharmaceutically acceptable salt thereof. Pharmaceuticall ﬁ accept abl e

tetrazole, pyran, pyridine, pyridazine, pyrimidine, pyrazine, triazine, oxazine,
oxathiazine, or oxadiazine. It is more preferred that the heterocyclic ring is furan,
thiophene, or pyridine.

25 As used in accordance with this invention, the term "providing,” with respect to
providing a compound or substance covered by this invention, means either directly
administering such a compound or substance, or administering a prodrug, derivative,
or analog which will form the effective amount of the compound or substance within
the body.
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i nvention, it is preferred that the conpound of fornula |
structureW@OMS18S R 8 R7 5 | wherein 5 R and R2 are eh

i ndependent |y, selected from hydrogen, hydroxyl, alkyl of 1- 6 car bon atons,
al kenyl, of 2-7 carbon atons, and al kynyl of 2-7 carbon atons, al koxy of
1-6 carbon atons, or hal ogen; R5, R6, R7, R8, and RO are each,

i ndependent Iy, wmmeampaum 0P fihid--ifvenBerh Ot iiprérerred ahitethl carfipdnd efar bon
atons, al kynyl of 2-7 carbon atons, hal ogen, al koxy of 10 1-6 carbon

at ons, - CN, forroylgn! has ¢ hqsd(ﬂcg’rﬁ%t hyl, phenyl al kyl of 7-12 carbon atons,
phenyl, or a 5 or 6- rrenbered h%gerogyclic ring having 1 to 4 heteroatons
sel ect ed fromO, N or: AWe al kyl or al kenyl noieties of R5, R6,
R7, R8, or RO may be optlonall ptituted wi Ry hydroxyl, -CN, hal ogen,
trifluoroal kyl, trifluoroal or _phenyl ; wherein the phenyl 15
noi ety of R5, R6 R7, R38, R9, o\ 7~ e apal ly nono-, di-, or tri-
subsitituted with al kyI of 1-6 carg:? i of 2-7 carbon atons,
hal ogen, hydroxyl, al koxy of 1-6 cdrdoq . B ogen, -CN, -NO2, an no,
al kyl am no of 1-6 carbon atons, dial kyl asg 6"@Hr bon atons per al kyl
group, thio, alkylthio of 1-6 carbon at ongs, BbkyIsRnIfl nyl of 1-6 carbon
atons, 20 al kyl sul fonyl of 1-6 carbon atdms, al koxycarbonyl of 2-7 carbon
atoms, al kyl carbonyl of 2-7 carbon atdhs, or benzoyl; with the proviso
that at le e of R5 or RO is not hydrogen, or a pharmaceutically
accept abl e sa?t thereof. -6 01 JUN 2006 WD 03/051805 PCT/ US0D2/39883 It is
mor e pr e er Redind Ry areheaefyripderendentlys selasted from, Axdrogen.shydrewyl; iy of 1-6

carbon atoms, alkenyl, of 2-7 carbon atoms, and alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, or halogen;
Rs, Rs, R7, Ra, and Rg are each, independently, hydrogen, alkyl of 1-6 carbon atoms,

5 0 8 JUN 2006 WO 03/051805 PCT/ US02/ 39883 O the Corrpoundg 47%
39883

alkeny! of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen, alkoxy of
10 1-6 carbon atoms, -CN, -CHO, trifluoromethyl, phenylalkyl of 7-12 carbon
atoms, phenyl, or a 5 or 6-membered heterocyclic ring having 1 to 4
heteroatoms selected from O, N or S; wherein the alkyl or alkenyl moieties of
Rs, Rg, R7, Rg, or Rg may be optionally substituted with hydroxyl, -CN,
halogen, trifluoroalkyl, triﬂuoroélkoxy. -NO;, or phenyl; wherein the phenyl
15 moiety of Rs, Rg, Ry, Rg, Rg, or Ryg may be optionally mono-, di-, or tri-
subsitituted with alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
halogen, hydroxyl, alkoxy of 1-6 carbon atoms, halogen, -CN, -NO,, amino,

alkylamino of 1-6 carbon atoms, dialkylamino of 1-6 carbon atoms per alkyl

group, thio, alkyithio of 1-6 carbon atoms, alkylsulfinyl of 1-6 carbon atoms,

20 alkylsulfonyl of 1-6 carbon atoms, alkoxycarbonyl of 2-7 carbon atoms,
alkylcarbonyl of 2-7 carbon atoms, or benzoyl;

with the proviso that at least one of R or Rg is not hydrogen, or a pharmaceutically

acceptable salt thereof.



HORL R6 OH R8 R7 R5 and still nore preferred that the 5 g GGNTE% red
het erocyclic ri ngo having 1 to 4 heteroatons selected from Ny IS
furan, thiMMS0S, puridine. It is yet nore 5 preferred PHYUSESSHEs Ry,
R8, and RO are each, independently, hydrogen, halogen, -CN, or al kynyl of
2-7 carbon atons. Exanples of R, and R2 are each independently sel ected
from hydrogen and fluorine. 10 R5, R6, R7, R8, and RO may each be for

exanpl e, i ndepend@vnbbe prefetredgiedt.thé abrageund of férhulzoirha! thiy sirlictafe 2- 7 car bon
atons. R5 may be for exanple selected from hydrogen, fluorine or cyano. 15

R9 may be sel ected from hydrogen,} f Rgorine or cyano. R6, R7, and R8 may
each independently be hydrd’égw 5 or 6-nenbered heterocyclic ring

having 1 to 4 heteroatons | edte rom0, N Ry or Sis for exanple furan,
t hi ophene, or pyridine. EXx [ of lconpoynds
structure (1) above are: 8-fluo
1-chl oro-8-fl uoro-6-(3-fluoro-4-hydsaox
3- (3-fl uor o- 4- hydr oxyphenyl ) - 7- hydr oky
3-(3,5-di fluoro-4-hydroxyphenyl)-7-hydro P
6- ( 3-f 1 uor o- 4- hydr oxyphenyl ) - 2- napht hol ; ORS JUN'2006 WD 03/051805
PCT/ US02/ 39883 1 -chl oro-6-(3-fluoro-4-hy ?oxyphenyl ) - 2- napht hol ;

1- chl or o- 6- a&d wtill otove préfered thathibeyd or B-membered| heterocyclic ring having 1 to 4

T chl oro- 6. oot S8b8ed AR EEN BREN e fidBfionttior pyridine. 1tis vet more

6- (2, 5- db f | preferret tmati Rgx RghBpyRy,-ahdhBRplardrebch, independently, hydrogen, halogen,

6- (3, 5-di fl ugro-4-hydr gxyphenyl ) - 2- napht hol ;
1- chl or o- 6- (%N@'&"W%@c??érﬁgﬂ%ﬁ WMshenyl ) - 2- napht hol
6- (2, 6-di fl uoro-4- hydroxyphenyl ) - 2- napht hol ; or

this invention including
ydr oxyphenyl ) - 2- napht hol ;
) - 2-rjapht hol ; 25

?t/ drile;

™| itrile;

Examples of R; and R; are each independently selected from hydrogen and fluorine.

10 R, Rg, Ry, Rg, and Rg may each be for example, independently, hydrogen, halogen,

-CN, or alkynyl of 2-7 carbon atoms.
Rs may be for example selected from hydrogen, fluorine or cyano.
15 Ry may be selected from hydrogen, fluorine or cyano.

Rs. Ry, and Rg may each independently be hydrogen.

The 5 or 6-membered heterocyclic ring having 1 to 4 heteroatoms selected from O, N
20 or S is for example furan, thiophene, or pyridine.

Examples of compounds of this invention including structure (I) above are:
8-fluoro-6-(3-fluoro-4-hydroxyphenyl)-2-naphthol;
1-chloro-8-fluoro-6-(3-fluoro-4-hydroxyphenyl)-2-naphthol;

25  3-(3-fluoro-4-hydroxyphenyl)-7-hydroxy-1-naphthonitrile;
3-(3,5-difluoro-4-hydroxypheny!)-7-hydroxy-1-naphthonitrile;
6-(3-fluoro-4-hydroxyphenyl)-2-naphthol;



8-chl oro-3-(3-fl uoro-4-hydroxyphenyl)-7-hydroxy-1 -naphthonltrlle 10

7- (4- hydr oxyphenyl ) - 2- napht hol ;  7- (3- hydr oxyphenyl ) - 2- naph@ BoJUN 2008

6- (4- hydr WQ\;BH %lﬂ 5) - 1- napht hol ;  6- phenyl - 2- napht hol ; PCT/US02/39883

6- ( 3- hydr oxyphenyl ) - 2- napht hol ; 15 6-(3-chl orophenyl) - 2- napht hol ;
2-fluoro-4-(2-napht hyl ) phenol ; 6-(3-chloro-4-hydroxyphenol)-2-napht hol ;

1- chl or o- 6- phenyl - 2- napht hol ;  1- br ono- 6- (4- hyd roxyphenyl)-z-naphthol; 20
1-chl or o- 6-{ 4n |BW6%MM8WM¢ ﬁ@,m)bgh h'khol” uor o- 6- (4- hydr oxyp

henyl ) - 2- napht hol - 6- Ir 0x enyl)-1-naphthonitrile,;
6- ( 4- hydroxi}ﬁh‘@?@‘ﬁ'fz'ﬂu?fﬁé‘ﬁwy royR W%%Papmgg]m hyd roxyphe
gyl %l 1- m?E5 hygmamlmsiaﬁluorowhydroxyphenyl)-2-naphtho| ’
chl oro- C
6. (4- hydr oxyBHETRA2& bR YR aby -2 Raphinar
% ?ZI grg&fi 642 me-ﬁymwenhw?]ﬂaﬁh&omapht Zolh 4
ydr ox e t y
roxy- 2- net h%@ﬁ%ﬁf‘ﬁ?@gfyﬁﬁf‘ﬂwm thbl
6- ( 2- chl or 01-¢hlbyoe6-¢3; §alifloyd )H\?dmmhelnwlb-Z -riaphthol;
- chl or o0- 6- ( 4 t hol ;
6- (2-fl uor ogg E ruo§<° r fﬂé&%ﬁ}?ﬁ% ﬁlz)é 'iaﬁﬁihgtagp
8-fl uoro-6- Q-xthlb;ai&dﬁ(-ﬂmrerﬁfhydrgxmagmlhbhydroxy- -naphthonitrile;
1- chl orgs 8- nyl)-2-napht hol; 8 08 JUN 2006 WD
02l 05100 P Bl o gally 2l BkieETY | (4-hyd roxyphe nyl)-2-napht hol ;
1, 5- di chl or {3hydragwpberyl;-3-napathelky phenyl ) - 2- napht hol ;
2- chlor o- 4- br ono- 8- chl or o- 6- (4 hyd
r oxyphenyl )égd ng&EWFhﬁgwﬁghtnghl or o- 6- (4 hydr oxyphenyl ) - 2- napht hol ;
3- br ono- 8619hemul18r@pbﬂ\0h hydr oxyphenyl ) - 2- napht hol ;
6-(3-hydroxyphenyl)-2-naphthol,
15  6-(3-chlorophenyl)-2-naphthol;
2-fluoro-4-(2-naphthyl)phenol ;
6-(3-chloro-4-hydroxyphenol)-2-naphthol;
1-chloro-6-phenyl-2-naphthol;
1-bromo-6-(4-hydroxyphenyl)-2-naphthol;
20  1-chloro-6-(4-hydroxyphenyl)-2-naphthol;

1-fluoro-6-(4-hydroxyphenyl)-2-naphthol;
2-hydroxy-6-(4-hydroxypheny!l)-1-naphthonitrile;
6-(4-hydroxyphenyl)-1-phenyl-2-naphthol;
6-(4-hydroxyphenyl)-1-methyl-2-naphthol;

25  1-chloro-6-(3-chloro-4-hydroxyphenyl)-2-naphthol;
6-(4-hydroxyphenyl)-1-nitro-2-naphthol,
1-chloro-6-(4-hydroxy-2-methylphenyl)-2-naphthol;
6-(4-hydroxy-2-methylphenyl)-2-naphthol;
6-(4-hydroxy-2-methoxyphenyl)-2-naphthol;

30 6-(2-chloro-4-hydroxyphenyl)-2-naphthol;
1-chloro-6-(2-chloro-4-hydroxyphenyl)-2-naphthol;
6-(2-fluoro-4-hydroxyphenyl)-2-naphthol;
8-fluoro-6-(4-hydroxyphenyl)-2-naphthol;
1-chloro-8-fluoro-6-(4-hydroxyphenyl)-2-naphthol;

-8-



7- hydr oxy- 3- (4- hydr oxyphenyl ) - 1- napht honitril e; 08 JUN 2006
8-chl oro- 3- (4- {gdroxyphenyl) 7- hydroxy- 1- napht honitril e; '

8- br ono- 7- §053- (4- hyd roxyphenyl)-1-naphthonitrile; 1BCHUSq2/39883 .
pharmaceutically acceptable salt thereof. Al so provided are processes for
prepari ng conpounds of the invention including those ofstructure (I)
above. Accordingly this invention provides a process for 15 preparing a

napht hyl cogmggmje ?h&de%FQ-‘i\thtﬂ@pVe i ncluding structure (1) above,
whi ch conprises one o oW | kyl ati ng or de-aral kylating a
conpound of 1 P?S’r“iﬂﬂrﬁa'fh@r?g (&i\yﬁgx@%ﬁylg F@pf@ 7 1 20 wherein RI-RIO are
as defined z.bnmm.mzmaﬁtm)paendngast one of Rl, R2, R3, R4, R7, R8, R9, or
R10 is al ko 0 Lve cor ondi ng conpound of formula I
wher ei n at $'§m°'gﬁ§|°6‘¥5%¥w§{§’ Fﬁ’%E@ R9, or R10 is hydroxy;
(280%,\/%3021 Bdictioro®- (GrhydmmptaédmlfMapmwcﬂ corrpoulnd OI forrru:c aR 9 g %JUL
east one o an i's
al kyl (eg Oé%?&@gig%ﬁéﬂ?% ﬁ@@%ﬁ ,3{@35 ﬁ%%ﬁ&b carbons) to give a
cor r espondi Tvyydroryp3+{4diydroxyphenyl)-d-naphthonitrite; 5 b) hal ogenating a conpound of
formula I RY oFiRro-8/a-h{droxypREnyR.7-hfdroxy-1-naphthonitrile;
8-bromo-7-hydroxy-3-(4-hydroxyphenyl)-1-naphthonitrile;

10
or a pharmaceutically acceptable salt thereof.

Also provided are processes for preparing compounds of the invention

including those ofstructure (l) above. Accordingly this invention provides a process for

15 preparing a naphthyl compound as defined herein above, including structure (1)
above, which comprises one of the following:

a) de-alkylating or de-aralkylating a compound of formula
R2

20 wherein Ry-Ry are as defined above providing at least one of R4, Ry, R3, Ry, Ry, Rg,
Rg, or Ryg is alkoxy or aralkyloxy to give a corresponding compound of formula |
wherein at least one of Ry, Ry, R3, Ry, Rz, Rg, Rg, or Ryq is hydroxy;

{e.g., de-alkylating or de-aralkylating a compound of formula:



Il ~\ R6 1 to give a correspondi ng 1-hal onaphthol; 10 or

converti nd"ROHMBS conpound of formula | to a salt thereof PGFU§ er sa.
In any of the reactions described herein any reactive group or site may be
15 protected prior to the reaction and the protecting group renoved
thereafter. -10 WO 03/051805 0 0 JUN 2006 PCT/US02/39883 The reagents used
in the preparation of the comgundsgof this invention can be either
commerci ally obtai ned or caRObe\pLgpared by standard procedures descri bed
in the literature. 5 The prep@(fd [ of severakgrepresent ative exanpl es of
this invention are descri bdty— hce)l follow ng $henes 1-15. Schene 1 Tf20
(HO 2B HO -0- Tfo 2 C6H5N HC XRl= 4-0Owe la: Rl= 4-CH 4:
R1=3- Owk

1 wherein R o is hydroxy; {such as a conmpound of formul a: ﬁof ‘6\~/1 R1
o

wherein at least one of R and R’ is alkyl (eg of 1-6 carbons) or aralkyl (eg of 7-12
carbons) to give a corresponding compound of formula (1)};
or

5 b) halogenating a compound of formula |

to give a corresponding 1-halonaphthol;
10 or
c) converting a basic compound of formula | to a salt thereof or vice versa.

In any of the reactions described herein any reactive group or site may be
15  protected prior to the reaction and the protecting group removed thereafter.

-10-




5:R1=Hlb: RL =3-OH lc: Rl= H Scheme 2 Pd(PPh3)4 (Method Aj gOpUM@NETf O Tf 20
6 7 Id 10 Scheme 3 8 RI= 9 RI"H Pd(PPh3)4 Method A 10 %’H %@2 We
R3=Hle RIWO@SI%S = OH R3=H 11 R -H R2 = Ove R3=HIf R1=H' &G
12R1=0MeR2=HR3=H19 Rl= OH, R2 = HR3=H 13 Rl =O\¢ R2 = H R3=O\t

1hR1=OH. R2=HR3=0H 11 Rl =OH, R2 = HR3=Cl - 11 WD 03/051805 Schene 5 14 5
Scheme 6 TBDMSCI Schene 4 10 Ri=Me |f Rl1=H OR

The reagents used in the preparation of the compounds of this invention can
be either commercially obtained or can be prepared by standard procedures
described in the literature.

5
The preparation of several representative examples of this invention are
described in the following Schemes 1-15.
Scheme 1 Ri
che X
Y
(HO)B” 7
——rr
CO PA(PPhy)y
HO 0 (Method A)
I 99
~o ‘ S CeHNHC! HO
P m—
(Method B)
3:Ry=4-OMe
4: R, =3-OMe 1a: R, = 4-OH
5:R1=H 1b: Ry =3-OH
1c: Ry=H
Scheme 2
0 0 o
m Ti,0 m Method A O 10% PdiC
—i —
HO TI0 O
HO'
10
Scheme 3

m CgHsN HCI OO
Ry — R —_— g
Pd(PPhy)y Method B
8 Ry=OMe Method A 10 Ry =OMe Rz = OMe Rg=H 1e Ry = OH, Ry = OH Ry=H
9Ry"H 11Ry=H Ry=OMe Rg=H Af Ry=H Ry.=OH RyeH
12R;=OMe Rz=H Ry=H 1gRy=OH,Rp= H Ry=H
13R,=OMe R;=H  Ry=OMe thRy=0H,Rz= H Ry=OH

11 Ry =OH,Rp=H Ry=Cl

-11-



08JUNV6 PCT/ US02/ 39883 (Br+) RI O or
Met hod 15 R1=Me R2=Cl

B lo RlI1=H R2=Br

NCS (Method C) R2 14
| p Rl=H R2=Cl

%% CuBr

NaOve 16 RR@3/051805> -cN 18 Re=Ph 19 R2=Me 1. n- butyI
trilsopropyl borate R4 3. HCI Method F 20 Rl =H R2=F I\/E R4=H ~21 Rl1=H
R2=F R3=H RA=F R TBS R4 F 22 Rl1=H R2=F 3= _ 23 Rl= IVE R2=H R3=Me R4=H 24
Rl1=H R2=H R3=M¢ R4A=H Re R3.. |Ir R2=F 1s R2 =CN It R2=Ph | u R2=Me 29
Rl =H R2=F R3=Me R4=H 30 Rl1=H R2=F R3=TBS R4=F 31 R1=Me R2=H R3=Me R4=H
Scheme 4
OR,
o S
&) RO (K
RO or NCS (Method C) R
10 R=M 14 R;=Me R,=Br
1t Ry=H Methodr——15 R,=Me R,=CI
B |— 10 Ry=H Ry=Br
> 1p Ri=H R,=Cl
—»=1q R;=H R,=0OMe
CuBr
NaOMe
Scheme 5§
”
« « Jues
BBr3. (Method D) R,
" 16 R=F Ir R=F
17 Ry =CN 18 R,=CN
18 R,=Ph 1t R,=Ph
5 19 R;=Me 1u R;=Me
SRR R BT 2 bisoprapyiborate Re oS BOHR
3. Hel
Ry R, Ra~ R,
\ Method F \
29 R1=H R2=F R3=Me R4=H

20 R=H Rz=F Rz=Me R,=H

21 R1=H R2=F R3=H R4=F
TBDMSCI
I:zz R=H R,=F R;=TBS R¢=F

23 Ry=Me R,=H Ry=Me R,=H
24R,=H R,=HRy=Me R,=H

30Ry=H R,=F Ry=TBS R,=F
31 Rj=Me Ry=H Ry=Me R4=H
32Ri=H Ry;=HR;=Me R,=H

ST

25Rg=H Rg=Br
26 R5=OH Rg=Br

veomsci[__
Method F[__

27 Rz=0TBS Rg=Br

28 Rs=0TBS Rg=B(OH),

T

33 Ry=H R;=F Rj=Me R,=H Rs=H
lay Ri=H Ry=F Ry=H R,=F Rs=OH
34 Ri=H Ry=F Ry=Me R,=HR;=OH
35 Ri{=Ms Rz=H Rj=Me R,=HRs=0H
1) Ry=H Rp=F Re=H R,=HRg=H
1k Ri=H Ry*F Ry=H R,=H Rgs=OH

Method A R

Method D

-12-



32 R =H R2=H R3=Me R4=H Met hod A TBDMSCI Method F 25 RS=H ?{GB\]‘U mRes OH
R6=Br 27 R6=0TBS R6=Br 28 R5=0TBS R6=B(OH)2 Method D - 12 H Ro=F
R3=Me RA=WREHP§1805ay R1=H R2=F R3=H R4=F R5=CH 34 Rl=H RzﬂﬁT/i!@“%(?é’sﬁzth
R6=OH 35 Rl=Me R2=H R3=Me R4=H R5=CH 1J Rl=H R2=F R3=H R4=H R5=H 1k Rl=H
R2=F R3=H R4--H R5=CH OR1 WD 03/ 051805 Scheme 7 0 8 JUN 2006

PCT/ US02/ 39883. . . .. ... Met hod C 34 Rt=H R2=F R3=Me 35 Rl =Me R2=H R3=Me
Schene 8 8or27 10 HOB Method F OH 28 R4=OTBS 38 R4=Me Method A F 42 Rt=OMe

R2= H R3= H R4=H RS=Ts

KOH | aa R1=Ove R2= H R3= H R4=H RS=H Met hod B/

Scheme 7

R3

Method C ‘

—

gL

HO Ry

Cl
34R=H Ry=F R3=Me 36Ri=H R»=F Rs=Me
35 R;=Me Ry=H Rs;=Me 37 Ri=Me Ry=H Rj;=Me
Method D

iv R1—H R2 F Rg—H
1y R1"M9 Rz-H R3=H

Scheme 8
OO "
kg )
8or27 HO\ _..._.....—..__> RsO
Method F Mathod A
28 R4=0TBS 39 Rr‘H R,=Cl Ry=H Rs=Me Rs=H
38 R¢=Me 40 Ry=Cl R,=H Ry=H Rs=Me Rs=H

———> Ry

Method B/
Msthod D HO'

(J

R;

11 Ry=H, R;=Cl, Rg=H,
1ab R;=Cl, Ry=H, Ra=H,
1ay Ry=H, Rz=F, Ry=F,

Ry

Scheme 9

Br

OH
OO Method C
» Ry

41 R1=H R2= F, R3=F R4=Me R5=H
42 Ry=OMe Ry=H R3=H R4=H Rs=Ts
KOH l

1aa Ry1=OMe R=H R3=H R4=H Rs=H

OOO

HO Ry
R

w R1=H. Rz'—' Cl, Ry= H,
1ac Ry=Cl, R2= H, R3=H,
ibaRy=H, R;=F, Ra=F,

R
2 R,
Br X

m Nitration
HO' —_— HO ——-
or R, Method A HO
2 NCS Ry
43 Ry =Cl mm Ry=Cl Ry=H
44 Ry =NO; OTBS

45 Ry=NO; Ry =
[ 1x R{=NO2 Rz=OH

-13-



Method D R2 11 Rl=H, R2= C, R3= H, IaleCIRZHRBE'L_gMW | =H
R2= F, R3= F. 5 Schene 9 26 Nitration or NCS OH 43 R1 =Cl 3

Met hod C MR PH¥IMSCI  -36 Ri=H R2=F R3=Me I1t-37 R =Me R2= FP%EJUW’W”M H
R2=F R3=H |y Ri=Me RR=H R3=H 1 0 11 - R50" -R R2 39 Ri=H R2= Cl R3= H
R4=Me RS=H 40 Rt=Cl R2= H R3= H R4=Me RS=H 41 RI=H R2= F, R3= F R4=Me
RSSH Ol R2 1w RI=H, R2= C, R3= H lac RI=Cl, R2= H. R3= H. |ba Rl=H,
R2= F, R3= F, OH

Ry

"X Scheme 10
Rs
e Joo
iy Method A Q
e

48 Ri=H Rz=F Ry=F R4y=Me X=Br

47 Ri=F Rz=H Ra=F Rs~Me X=Br —— RO Ry

48 Ri=H Ry=Cl Ry=H R=H X=Br Ry

49 Ry=F R;=H R;=H Ry=Me X=OH 52 Rj=H Ry=F Ry=F R,=Me Rs=OMe
|: = = = =| =OTf 83 Rj=F Ry=H Ryp=F Ry=Me R;=OMe

SORSF Rp=H ReH ReMe XsOTr | s4RiF Re=H ReH ReMe Ri=OMe

1arRy=H Rz= Cl Ry=H R=H Rg=H

38 Ry;=OMe Y=B(OH),
51 Rg=H Y=B(OH),

Method D

R OH
Method C 3 OO
— O

HO Ry
R,
1agRy=F Ry=H Rjy=H 1ad Ri=F Ry=H R;=H
1ahR=H Ry=F RycF 128 Ri=H R,=F Ry=F
1al Ry=F Ry=H R3=F 1af Ri=F Rz=H Ra=F
Scheme 11
NH, HN H,
MeOH or NHC Sandmeyer
QO™ — QO™ QO e (o
KzCOy 60 R=Cl
57 R=Me ZnieNy, [ 81 ReBY
Pa(0) 62R=CN
1. TMSCN N
anz
oS 2, POCI; o PdlC o
—_—
70% 44%
5 63 64

-14 -



R ImR =Cl R2Z H45 R =NO2 R2 = OIBS

03/051805 R2 46 R1=HR2= FR3=F R4=Me X--Br 47 Rl=FR2= HR3 F

| x R1=N02 R2 01-1

q-?%: NV@Br R3=H

RA--H X=BW®I805 Ro= ¢ =H R =F = H =M 49 RRX=CH R | PCHUS Y88 —Fro=
H3 R3=H R4=Me X=OTf 38 R5=0Ve Y=B(OH)2 51 R5HY—B(O-|)2 R2 lag R1=F
fah RI1=H lal Rl1=F Schene 11 NH2 ADO HNI, 1N HClI NH2
Scheme 12
f Br. M
°\ M°‘2:’,‘53 8 OH a0 OR3  Method A
0 = (X ===
SnClyHCI  R§ R,
59 R(=F 65 Ry=F 88 Ri=F Rz=H R3=H R4=Br
60 Ry=Cl 66 R,=Cl ~——89 R4=Cl R,=Br Ry=H R4=Br
62 Ry=CN 67 R=CN 70 Ry=CN Ry=H Ry=H =Br
|_»71R=C! Ry=Br Ry=TBS R,=Br
R¢
o :
Method D
T "
ReO
Rs
72 R=F Ry=H Ry=H Ry=H Rs=H Rg=Me 1a) R=F R,=H R,=H Rg=H
73 R1=F R2=H Rg-‘-H R4=F Rg=H Rg=Me 1ak Ry=F R2=H R4=F Rs=H
74 Ry=Cl R;=Br R3=TBS R;=H Rg=H Rs=Me 1al Ry=Cl R;=Br R,=H Rs=H
75 Ri=CN R;=H R3=H Rg=H Rs=H Rg=Me 1au Ry=CN R;=H R4=H Rs=H
TBAF 78 R4=CN Ry=H Rs=H R;=F Rs=H Rg=Me 1av Ry=CN R=H R4=F Rsg=H
77 Ry=Cl Ry=Br Rz=H Ry=H Rg=H Rs=Me
1az Ry=CN Rz=H Rj3=H R4=F R5=F Rg=H
Scheme 13
] ] R
OH OH O F
\o — R -
R
78 R=H
78 R=Cl| 80 R=H
81R=Cl
1 . H
Method A Method D
—_—
H
R
82 R=H
- ta0 R=H
83 R=Cl 1ap R=Cl
5
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55 63 5 OH MOOH J OR refl ux Scheme 10 Method C 0 8 JUN 2003 PCT/,MS02/ 39883
R2 52 Rl=H R2= F R3=F R4=Me R6=OMe 53 R1=F R2= H R3=F R4 &J 3@@ 54
R =F R2= MWOSBA5I88=-\e R5=OMe tar R =H R2= O R3=H R4=H RSEH = H
R3=H ad R1=FR2= HR3=H R2= F R3=Ft ae R1=HR2= FR3=F R2= H R3=Fl af R1=FR2=

HR3=F Mel 58 R=H K2CO3 E57 R=Me 1. TMSCN 1n Znl2 0~1 2. POCI 3 70% 64 Pd/ C
44% - 14 Method A 58 CL 9391 62 0O\ Sandneyer Reaction 59 R=F

eme Ry R, R R,
H Method C OH
R
R Rs Rs
~, ~0
72 Ry=F Ry=H Ry=H R,=H Rg=H 85 Ry=F R,=Cl Ry=H R,=Cl Rg=H
73 Ry=F R;=H Ry=H R,=HRe=F 86 Ry=F Ry=C) Ry=HR,=H Rg=H
77 Ry=Cl Rz=H Ry=Br Rg=H Ry=H 87 Ry=F Ry=C! Rj;=H R=ClRs=H
I 75 Ry=CN R;=H Ry=H Ry=H Rs=F 88 Ry=Cl R;=Cl Ry=BrR,=H Rs=H
84 Ry=Cl Rz=H Ry=H Ry=H Rs=H [89 Ry=CN Rz=Br R3=H R¢=H Rg=H
n-Buli 80 Ry=CI R;=Cl Ry=H R,=H Rg=H

n-Buli

tal  Ry=F R;=C! Ry=HR=H Rs=H
1am R1=F R2=CI Ry=H R4=H Rs=F

1an  Ry=CIRz=H R3=H R;=H Rs=H
1aq Ry=F Ry=Cl Ry=H R=Cl Rs=H
1ar Ry=ClRy=H Rs=Br R&=H Rs=H
fas  R{=CIR;=C} Ry=H R,=H Rs=H
fat Ry=Cl R;=Cl Ry=Br Ry=H R;=H
1bb Ry=CN R;=Br Ry=H R;=H Rg=H

Scheme 15
) - v
—— —
Br B Method A R,
70 91
Rz U

Ry

92 R{=H R;=Me Rs=F
Method B I taw R;=H Rz=H Ry=H
fax Ry=HR;=H Ry=F

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 and may include data for representative compounds of

10 the invention. All assays, except the radioligand binding assay, can be used to detect
estrogen receptor agonist or antagonist activity of compounds. In general, estrogen
receptor agonist activity is measured by comparing the activity of the compound to a
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60 R=CI Zn(CN)2 ~61 R=Br Pd(0) 62 R=CN WD 03/ 051805 Met hodﬁ B{g@:ﬂ 08
JUN 2006 PCT/ US02/ 39883 Br2 AC20 SnCl 2/ HO R4' -R2 Met hod®A A8 r65
Rl =F68 RI WO #3051B053-H R4=Br 60 R1=Cl66 R1=Cl 69 R1=Cl R2=Br PEEURI¥388} 62
R1=CN67 R1=CN1: 10 R1=CN R2=H R3=H R4=Br 71 R1=Cl R2=Br R3=TBS R4=Br Met hod
D 72 Rl=F R2=H R3=H R4=H RS=H R6=Me 73 R1=F R2=H R3=H R4=F R5=H Re=Me 74
R1=Cl R2=Br R3=TBS R4=H R5=H R6=Me 75 R1=CN R2=H R3=H R4=H RS=H R6=Me TBAF
76 R1=CN R2z: = = = = 4 = =B FHL RS = | az
= Foh BTN, Seipete Mo HTRestBtivh | L genauich” estonel o
Tf20 R5 1 diethristibesteroleto)=Fstregan regeptorrantagonist petivity fs generally measured by

co-treating the test compound with the reference estrogen and comparing the result to

that obtained with the reference estrogen alone. Standard pharmacological test
5 procedures for SERMs are also provided in US Patents 4,418,068 and 5,998,402
which are hereby incorporated by reference.

Evaluation of binding affinities to ERa and ER3
Representative examples of the invention were evaluated for their ability to

10 compete with 17p-estradiol for both ERa and ERBin a conventional radioligand
binding assay. This test procedure provides the methodology for one to determine
the relative binding affinities for the ERa or ERp recptors. The procedure used is
briefly described below.

Preparation of receptor extracts for characterization of binding selectivity. The

15 ligand binding domains, conveniently defined here as all sequence downstream of the
DNA binding domain, were obtained by PCR using full length cDNA as templates and
primers that contained appropriate restriction sites for subcloning while maintaining
the appropriate reading frame for expression. These templates contained amino acids
Mzso-Vses Of human ERa [Green, et al., Nature 320: 134-9 (1986)] and M214-Qs3o Of

20 human ERP [Ogawa, et al., Biochemical & Biophysical Research Communications
243: 122-6 (1998)). Human ERp was cloned into pET15b (Novagen, Madison WI) as
a Nco1-BamH1 fragment bearing a C-terminal Flag tag. Human ERa was cloned as
for human ERP except that an N-terminal His tag was added. The sequences of all
constructs used were verified by complete sequencing of both strands.

25 BL21(DE3) cells were used to express the human proteins, Typically a 10 mL
overnight culture was used to inoculate a 1 L culture of LB medium containing 100
pg/mL of ampicillin.  After incubation overnight at 37°C, IPTG was added to a final
concentration of 1 mM and incubation proceeded at 25°C for 2 hours. Cells were
harvested by centrifugation (1500 x g) , and the pellets washed with and resuspended

30 in 100 mL of 50 mM Tris-Cl (pH 7.4), 150 mM NaCl. Cells were lysed by passing
twice through a French press at 12000 psi. The lysate was clarified by centrifugation
at 12,000 x g for 30 minutes at 4 °C and stored at ~70°C.
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lal R1=Cl R2=Br R4=H RS=H tau R1=CN R2=H R4=H R5=H | av R:L:gl\l H R4 F
RS=H 80 R=H 81 R=Cl Method DR 5 82 R=H 83 R=Cl |ao R=H JUE
03/ 051805 WO 0SSO -H R3=H R4=H R6--H 73 Rr=F R2=H R3=H P& smsvsss 77

R =CI R2=H R3=Br R4=H R5=H C 75 R1=CN R2=H R3=H R4=H R5=F 84 R1=Cl R2=H
R3=H R4=H R5=H nBuLi 0 8 .l uN 2006 PCT/US02/39883 85 R1=F R2=Cl R3=H
R4=Cl R6=H 86 Rr=F R2=Cl R3=H R4=H RS=H 87 R1=F R2=Cl R3=H R4=Cl R5=H 88

RI=Q R2=Cl RS=BEiiatdniiyshrad 0MebnRPRRb o, Rmbec a
R3=H R4=H R5 H EvgBing Met hod ﬁﬁéRsZ =Cl =H R4= HRSCQQ dﬁn%@alt:&m =Cl

R3=H R4=HR5biiferadseling (Gbcyy Rl 'p@@nmranpm)aﬂmlemwdcw'th@—mwz%ﬁ was-H
tarR1=Cl R2gbd gsitie &¥sahl tiifel! To optimize the amount of receptor to use in the assay,

[*H]-17B-estradiol (New England Nuclear; final concentration = 2 nM) + 0.6 pM
5 diethlystilbestrol and 100 pL of various dilutions of the E. coli lysate were added to
each well of a high binding masked microtiter plate (EG&G Wallac). The final assay
volume was 120 pL and the concentration of DMSO was < 1%. After incubation at
room temperature for 5-18 hours, unbound material was aspirated and the plate
washed three times with approximately 300 L of assay buffer. After washing, 135 pL
10  of scintillation cocktail (Optiphase Supermix, EG&G Wallac) was added to the wells,
and the plate was sealed and agitated for at least 5 minutes to mix scintillant with
residual wash buffer. Bound radioactivity was evaluated by liquid scintillation counting
(EG&G Wallac Microbeta Plus).
After determining the dilution of each receptor preparation that provided
15  maximum specific binding, the assay was further optimized by estimating the ICs, of
unlabelled 17B-estradiol using various dilutions of the receptor preparation. A final
working dilution for each receptor preparation was chosen for which the ICs, of
uniabelied 17p-estradiol was 2-4 nM.
Ligand binding competition fest procedure. Test compounds were initially
20 solubilized in DMSO and the final concentration of DMSO in the binding assay was
<1%. Eight dilutions of each test compound were used as an unlabelled competitor
for [3H]-17B-estradiol. Typically, a set of compound dilutions would be tested
simultaneously on human ERa and ERB. The results were plotted as measured DPM
vs. concentration of test compound. For dose-response curve fitting, a four parameter
25 logistic model on the transformed, weighted data was fit and the ICs, was defined as
the concentration of compound decreasing maximum [°H]-estradiol binding by 50%.
Binding affinities for ERo. and ERpB (as measured by ICs,) for representative
examples of the invention are shown in Table (1).
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| asR1=Cl R2=Cl R3=H R4=H R5=H tat R1=C1 R2=Cl R3=Br R4=H R5=H | bbRt =CN R2=Br
R3=H R4=H RS--H Schenme 15 V O 70 OH NCS 91 OH OH 92 R1=H BB=NuN R80SF

Met hod B WO®AMHSR =H R2=H R3=H LLLLLL | ax Rl=H R2=H R3=FCEUSP%}88% ¢

phar macol ogi cal test procedures are readily available to determ ne the
activity profile of a given test conpound. The followi ng briefly sunmari zes
several representative test procedures and may include data for
representative corrpounds of 10 the invention. Al assays, except the

radi ol i gand bi ndin gen receptor agoni st
or antagoni st acti ot c9 B'ﬁgl"igg pifinitesn OF JPPeRRAINYEN  receptor agoni st
activity is rreasur<8° corrparl?@ e act|V|ty of the cpnpound to a -16 0 8
JUN 2006 WO 03/ 05865 ReE 1 CERGS BolhMpen (e.g.
17[ 3-estradiol, 17 :1 Errlqanyl ; 565 w_‘gd' et hyl stil besterol
etc). Estrogen receg ,L_L.s_g.%aex_a.l_l_ y nmeasured by
co-treating the tegt co"eroun W t t'Pﬂ?e ref brence 14t rogen and conparing the
result to that ob a| nett Wt The o.&d7erencg estsagen al pne. Standard
phar macol ogi cal te$t+>5 -ocequres $ s SERVp 0 pvi ded in US Patents
4,418,068 and 5,998,402 ~ whi ¢h are ?Per eby | ncorporated by reference.
Eval uati on of bind{ng aféiniqies OP1ERa anfl ER 818&presentative exanpl es of
the invention were[evargared|Tor tgig4g abi [Ty De3s L0 conpete with
1713-estradiol for Jaol..h..ERa_ﬁmd_EPf__{_n_a_; 3' i hdi ol i gand  bi ndi ng
assay. This test pi ocedl® e priovi de “e mefhodol 8% for|one to deternine

1h 0.030 0.230

1 0.519 1.360

1j 0.242 2.120

1k 0.006 0.092

1 0.011 0.107

im 0.468 1.785

n 1.360 3.070

10 0.0127 0.266

1p 0.0025 0.091

1q 0.114 0.884

1r 0.007 0.077

1s 0.081 1.402

1t 0.657 1.720

1u 0.017 0.282

v 0.004 0.143

1w 0.032 0.356

1x 0.206 0.802

1y 0.013 0.140

1z 0.0095 0.039

1aa 0.027 0.074

1ab 0.001 0.006

1ac 0.0032 0.0032

1ad 0.0020 0.024
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The results obtained in the standard pharmacologic test procedure described

estrogen receptor.

The I1Csps are generally lower for ERp,

above demonstrate that the compounds of this invention bind both subtypes of the

indicating these

compounds are preferentially ERp selective ligands, but are still considered active at

ERq.

partially, on their receptor affinity selectivity profiles.
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Invent| HE‘O 5R CSOH(ON& f% I\é%é %40 280 | h0. 5703. é’4'%'

| 00, 527 4089PHlo; 08B GETHOMYo 278 TRt adeEICo s s sty g0d e CorBetply

h0. 0300. 230arftégbrﬁiz’bﬁhe3ﬁ@hlc ¢ffecBiaestrafen rdo@pfad @QoniSt id LEerinétidsud) 7 These

| M. 4681. 78c5 l %mgg C}\ovo%wr act as estrogen receptor agonists in the bone, cardiovascular,
and central nervous systems. Due to this tissue selective nature of these compounds,
they are useful in treating or inhibiting in @ mammal disease states or syndromes

15  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).
In addition, compounds of this invention also have the potential to behave as estrogen
receptor agonists on one receptor type while behaving as estrogen receptor
antagonists on the other. For example, it has been demonstrated that compounds

20 can be antagonize the action of 17p-estradiol via ERB while exhibiting estrogen
receptor agonist activity with ERa [Sun, et al., Endocrinology 140: 800-804 (1999)).
Such ERSAA (Estrogen Receptor Selective Agonist Antagonist) activity provides for

pharmacologically distinct estrogenic activity within this series of compounds

25 Regulation of metallothionein-1l mMRNA
Estrogens acting through ER, but not ERa can upregulate metallothionein |l
mRNA levels in Saos-2 cells as described by Harris [Endocrinology 142: 645-652
(2001)). Results from this test procedure can be combined with results from the test
procedure described below (ERE reporter test procedure) to generate a selectivity
30 profile for compounds of this invention (see also WO 00/37681). Data for
representative compounds of the invention are shown in Table (2).
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100. 01270. 266 | p0.00250.091 | g0.1140.884 | r0.0070.077 Is@ Q§é§Zﬁ92
1t0.6571. 720 | u0.0170.282 1v0.0040. 143 1w0. 0320. 356 |x0. 20 8.

| y0. 0130. W@ 03/05180500950. 039 | aa0. 0270. 074 | ab0. 0010. 006 | aBOTHE3988032

| ad0. 00200. 024 0 8 JUN 2006 PCT/US02/39883 -19 08 JUN 2006 WD 03/051805
PCT/1JS02/ 39883 Table 1: ER binding affinities of representative conmpounds
of the invention 1 ae0.00270.018 |af0.0020.008 |ag0.00120, 058 | ah0.0110. 131
| al 0. 00250. 038 | aj 0. 00160. 022 | ak0. 00150. 021 | al 0.00110. 040

| anD. 00250. 125 | anO. CO%%?_%AMM%&%W ) )20. 029
able 2: Regulation of metaliothionein-|
mRNA in Saos-2 cells
Example 1e 17.0
Example 1| 5.5
Example 10 5.7
Example 1p 6.0
Example 1s _ 4.9

Evaluation of test compound using an ERE-reporter test procedure in MCF-7 breast

cancer cells
5 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%
(viv) heat-inactivated fetal bovine serum, 1% (v/v) Penicillin-Streptomycin, and 2 mM
10 glutaMax-1]. The cells are maintained in vented flasks at 37°C inside a 5% C02/95%
humidified air incubator. One day prior to treatment, the cells are plated with growth
medium at 25,000 celis/well into 96 well plates and incubated at 37 °C overnight.
The cells are infected for 2 hr at 37°C with 50 pl/well of a 1:10 dilution of
adenovirus 5-ERE-tk-luciferase in experimental medium [phenol red-free D-MEM/F-12
15  medium containing 10% (v/v) heat-inactived charcoal-stripped fetal bovine serum, 1%
(viv) Penicillin-Streptomycin, 2 mM glutaMax-1, 1 mM sodium pyruvate]. The wells
are then washed once with 150 pl of experimental medium. Finally, the cells are
treated for 24 hr at 37 °C in replicates of 8 wells/treatment with 150 pl/well of vehicle
(< 0.1% v/iv DMSO) or compound that is diluted > 1000-fold into experimental
20 medium.
Initial screening of test compounds is done at a single dose of 1 uM that is
tested alone (estrogen receptor agonist mode) or in combination with 0.1 nM 178-
estradiol (ECg(; estrogen receptor antagonist mode). Each 96 well plate also
includes a vehicle control group (0.1% v/iv DMSO) and an estrogen receptor agonist
25 control group (either 0.1 or 1 nM 17pB-estradiol). Dose-response experiments are
performed in either the estrogen receptor agonist and/or estrogen receptor antagonist
modes on active compounds in log increases from 10 to 10° M. From these dose-
response curves, EC50 and IC5q values, respectively, are generated. The final well
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not caut® i mmsﬁawisfrom theclumirnometer mavMagmtosh va@gealcmrpmuausmbuaaalyzed

anti est rogefLg tﬂe L WoRtivare gg Scﬁ@titﬁféﬁp'trﬁé ?:!ré(geraﬁ\nEﬁtﬂFHl:‘t%_‘?hé ri!)‘énclﬁdr&lﬂ'm C
oni st's nd

ef fects of ogen recept or ti ssue hese
however , acteadmgém thgduc'fe@aﬁ@pngasquﬁntsf@rseam wetiangdhen de@mmwﬁwmw

and central ﬁ[ﬁgtgg&'}d%ﬁgﬁgprof é%ﬁ tle@trhdHts tissue selective nature of t hese
conpounds, "they are use treating or inhibiting in a manmal di sease
states or syndrofgsluciferase data are transformed by logarithms, and the Huber M-estimator
15 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

estrogen receptor agonist mode, or the positive estrogen receptor agonist control

S,

results (0.1 nM 17B-estradiol) in the estrogen receptor antagonist mode. For the initial
20 single dose experiment, if the compound treatment results are significantly different
from the appropriate control (p<0.05), then the results are reported as the percent
relative to the 17pB-estradiol control [i.e., ((compound - vehicle control)/(17B-estradiol
contro! - vehicle control)) x 100). The JMP software is also used to determine the
ECsg and/or ICs¢ values from the non-linear dose-response curves.
25
Evaluation of uterotrophic activity
Uterotrophic activity of a test compound can be measured according to the
following standard pharmacological test procedures.
Procedure 1. Sexually immature (18 days of age) Sprague-Dawley rats were
30 obtained from Taconic and provided unrestricted access to a casein-based diet
(Purina Mills 5K96C) and water. On day 19, 20 and 21 the rats were dosed
subcutaneously with 17a-ethinyl-17p-estradiol (0.06 pg/rat/day), test compound or
vehicle (50% DMSO/50% Dulbecco’s PBS). To assess estrogen receptor antagonist,
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conpound using an ERE-refompoundest proceduf e inpamderine weighd(mgkankter cells
5 Stock solutfions of test conpounds (usuallly 0.1 M &®EMrepared i h DMSO
and then diljuted 10 to 10hice d vvith Dl\/BOto make @omki ng sol utiops of 1
or 10 MM The o her-—4C /ﬂ 1 I\/h or _QHP(<
0.11M). NOF-7 T e Th e s%‘%é@ﬁﬁw@é/dav)vpek wi t h88BGwAA nedi um

[ D- MEM F- 12 ar um Exdm ngm mgIra V) N at-lnacr \ fetal boyi ne
serum 1% (v/ i e o 1833*‘31 gl\/ax 1]. [The cells
are nmai nt ai nedExampJeﬂaetEmg/eaMdayb:t 187-€thinybi de a 5% C02195% humidified air

i ncubat or. One day1%f-estradiab (0.0&ed/rat'day) t he [cel | s ar818ia4.@2d with grow h

15 which are caused or associated with an estrogen deficiencyg(jyn ?tai n

10 Procedure 2: Sexually immature (18 days of age) 129 SvE mice were obtained
from Taconic and provided unrestricted access to a casein-based diet (Purina Mills
5K96C) and water. On day 22, 23, 24 and 25 the mice were dosed subcutaneously
with compound or vehicle (corn oil). There were six mice/group and they are
euthanized approximately 6 hours after the last injection by CO, asphyxiation and

15  pneumothorax. Uteri were removed and weighed after trimming associated fat and
expressing any internal fluid. The following results (Table (4)) were obtained for
representative compounds from the invention.

Table 4: Evaluation of selected compounds in a mouse uterotrophic Test
Procedure.
Compound mean uterine weight (mg)
+ SEM
Vehicle 10.3+0.8
17B-estradiol (50mg/kg/day) 453+1.9
Example 1av (50mg/kg/day) 126+ 0.8

20
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medi um at 25 000 cells/well into 96 well plates and incubat ﬁ&e]ﬁ" ?2(?)6
overni ght &gsc%r\/s are infected for 2 hr at 37Cwith 50 | a 1:10
di | ution JROVi rus 5-ERE-tk-luciferase in experi ment aPCRESIMBbhenol
red-free D MEM F-12 15 medi um contai ning 10% (v/v) heat-inactived
charcoal -stripped fetal bovine serum 1% (v/v) Penicillin-Streptomycin, 2
nmv gl utaMax-1, 1 nmM sodi um pyruvate]. The wells are then washed once with

égocl ~of exgwﬁmtombsm@' raBis aﬁhﬂl@H'rb{odtﬂéli@n%ﬁrﬂlﬁg@t@tloﬁ)f eat ed folr 24( hroagL o
In replicat enhicle < 0
o1y VB0 hr ' contnila ShraSus-Davey fatovanepiogized ar AT oRSTateH: 4 AbiEInedo

medi um | ni 1 day aﬁmamgem@onf Taconic Rpnpqwoidht rangel @4@ - aT5 g). STy are hoaseddf 1M

wth 01 e B Bl 58 heHTae £ 1320 AR SenBRiE aofliore g it B "
Each 96 5wl (Pqnlhat&(QﬁCS'et chaw)landesater ac:libitime Treatment for alLgtudies begin/vdHNVEO)
and an € 961 854 s AAPBR 7R b BE Wl PB bt Rt

17[ 3-estrad response exper are perrorme
estrogen r e@@mmﬂtc"wgowm antﬂeﬂ rﬁstn@g‘ecelw@@ydreaﬁmerzttgmmas arpigacton

active corrpgéﬁrbggn %{gq,ogﬂﬁggﬁ Eé&f’%& ‘14 to 10"5 M Fromthese dose-

response curve va ues, spectively, are generated. The
final well -22 OAB tg&yl\pmndv\@remregarswnm’meb@@zmge% DMS@adh Bakeat ment

group cat aphiflipsburg, o) ¥ Blibecdd'd 9105};1%3&7@4%% 18ieoBRE] Bfnd |§B e Ce{ ?tts i on)

as an estrogqr receptor antagoni st co Af ter treatnent, are
| ysed on a %ﬁ‘ﬁércmﬁ?"t'_’@%? ﬁ°vﬂ‘?thth25r93"ﬂé'l‘tl vehyme s OclemL/1QQ) ﬂlhody Iweighd.

reagent (Pr W@%Qtr&ﬁélﬁgr(ﬁé%%}l in EBfh B?kio Pdlﬁﬂ.t) eer?td(d"e(ﬂvéréd %ﬁScuténéJu@ste\r red

to a 96 wel | um nonmeter plate, and luciférase activity IS neasur In a

M cr oLumat 'mla/r% All ﬂeﬁagﬂﬁnafﬁeadll(sm at t!;r%weﬁblua?rvab.acgom to/ gieup nagan

| uci f erase p, gt infedstiFeMaiiel dra'ghehalubaRitanedisiyor to the injection of
substrate, a 1 second background ‘measurement 1S made for each well.

Fol | owi Wy the i %@ twepksopit %"ulylﬂ njtiation pf) dreptinerd cand: [angi week Prigsatouthed f or
10 seconds t@fmmm af mecsvuruif @abrwat i Bealdaba f&rtﬁ)n%%ﬁwél%ﬂ%ﬁélfﬁél\/fd)on?ﬁehe

| um noneter to a Macin ersonal conputer and anal yze usi ng ‘'the JMP

software (J8% IaﬁgttTatbGP'é'?‘ d? ity of the P&?ﬁ'@ﬁ'b'ﬂ‘?‘%@f% et’ﬁﬁatﬁﬁd'k@ﬂéﬂh@'zeﬂé’aﬁl ng

fromthe Iuﬁsnrfjgeraasxcmmm ¢ROT; BurateeamedigitdchARd FréteReifietGérfiangs tie mean
and standard devi ati.on of ach trefai ment _._The Iumferase data are

t r ansf or ned“ﬁ?/sqr%ﬁ?t?ﬂﬁ?rge Imed: 3% r Fi{lega minkies, prioritg scanniag, ach rat
down- wea(g htis tanesthetized MhtﬁmW@ﬂémﬁbﬂhﬁj@Cﬁw bPas .mdikg kiddminef Bfﬂaﬁ'@/kbs

xylazine, and 1.5 mg/kg acepromazine.
The right hind limb is passed through a polycarbonate tube with a diameter of
25 mm and taped to an acrylic frame with the ankle joint at a 90° angle and the knee
joint at 180°. The polycarbonate tube is affixed to a sliding platform that maintains it
25 perpendicular to the aperture of the pQCT. The platform is adjusted so that the distal
end of the femur and the proximal end of the tibia is in the scanning field. A two
dimensional scout view is run for a length of 10 mm and a line resolution of 0.2 mm.
After the scout view is displayed on the monitor, the proximal end of the tibia is
located. The pQCT scan is initiated 3.4 mm distal from this point. The pQCT scan is
30 1 mm thick, has a voxel (three dimensional pixel) size of 0.140 mm, and consists of
145 projections through the slice.
After the pQCT scan is completed, the image is displayed on the monitor. A
region of interest including the tibia but excluding the fibula is outlined. The soft tissue
is mathematically removed using an iterative algorithm. The density of the remaining
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used to analyze the transformed and wei ghted data for one-way Al
(Dunnett's test% The conpound treatnents are conpared to %J%ﬂpqgl e

control rd¥QP¥SIBE t he estrogen receptor agonist node, or FF@SWF’I ve
estrogen receptor agonist control results (0.1 nM 17p-estradiol) in the

estrogen receptor antagonist node. For the initial 20 single dose
experinent, if the conpound treatnent results are significantly different

fromthe apgéwr(t@&edgﬁmy; as Kdasﬁed)ﬁ)x mrighted?, t Mend Q)‘éﬂirt 859 ®f 'tABObdRA i@ the

percent relative to th %w-estradl ol “contr ol npound - vehl cle

control )/ ( 17@'@5‘?3"&6#“‘*9'% i a CoReANtAF SPIERkN | F‘g |d)9518l§y ‘ifé%ﬂ remgiping hpne

sof twar e i s(EhsstutrIdnsity) ileponedin rh gm3 EC50 and/or 1C50 values fromthe
non- | i near dose response uat j on of uter tro tivity
Ut er ot r ophi ¢ act PPtWe fgert%@ts’ e(‘,’%'Hﬁ {5‘353 e qﬁ’ig?s“lﬁe 5 %ﬁam( iaion t he
foll owi ng saad pasumgtharaxpamd bigod 5l collectéd fur aheldsters delarmmeﬁbrr €THe utharal | y
|mrature(18 ) 2P a fro
Taconi ¢ andaSP dueue dRPLEr MEBLEH SREL HinnBbCeRBE R ot B BRI na
M1 1ls 5K96Cumamal fluitt. e TotaDehdagtetd js déteemide@ Usingea Baehlringer-Manobeioh Hntachl
subcut aneou 7 | s : e
conpound or§w m%%] Jr@@g)ﬁk)@é@% %ﬁec@gpsk'tP%gn%%gésg?s%grse%’rEé'%
recept or anoegroay enalysis 3f vidiapee oh EnGnetEtest2006 PCT/ US02/ 39883 conpounds
were cogdm nistered with 17a-ethi nyl -17(3-estradi ol (0.06 gg/rat/day).
There were gl XusfnSdrfEnBRdanAchivigy were euthani zed approxinately 24 hours
after the asphyxi ati on and pneunot horax. Ueri were

renoved and wei fRESiNepedas ae ﬂbﬁa'ﬁgd Fogvan sbatioir, washed, tanrpeded iy chiligd

internal flppg, aﬁd tabﬁ&%déth%ﬂé‘imeﬁs %?H‘h@rkléﬂe@eﬁﬁ%é‘sf Weeéblltéofhea}ﬁlél'db&a? of
gene expression ement factor 3 NRNA). Results obtained from

repr esent at Veﬁ?e@o%g’érﬁﬁ*%?reﬂ'ﬁg off\Redtangrenchpktheraaria slampadh Fresh, sterilgy o 3:

Eval uat jon ﬁﬁeré@lrﬁg%eétnagémur(si@mam el lfls PACRHM tr@&ésﬁeﬂ@ﬂtthé’b&@?éﬁa of
\/‘e11 hicle2l. 4

Conmpoundnean uteri ne wej
17a- et hi nyl thfr(ef»s@sth%aiagwee ((50”?%@/# slpsetpian.oThe aqrta & incubated at 37 °C for
15-20 minutes, after which the collagenase solution is collected and centrifuged for 5
minutes at 2000 x g. Each pellet is suspended in 7 mL of endothelial cell culture
medium consisting of phenol red free DMEM/Ham’s F12 media supplemented with
20 charcoal stripped FBS (5%), NuSerum (5%), L-glutamine (4 mM), penicillin-
streptomycin (1000 U/ml, 100 pg/ml) and gentamycin (75 pg/ml), seeded in 100 mm
petri dish and incubated at 37 °C in 5%CO,. After 20 minutes, the cells are rinsed
with PBS and fresh medium added, this was repeated again at 24 hours. The cells
are confluent after approximately 1 week. The endothelial cells are routinely fed twice
25 a week and, when confluent, trypsinized and seeded at a 1.7 ratio. Cell mediated
oxidation of 12.5 pg/mL LDL is allowed to proceed in the presence of the compound to
be evaluated (5 uM) for 4 hours at 37 °C. Results are expressed as the percent
inhibition of the oxidative process as measured by the TBARS (thiobarbituric acid
reactive substances) method for analysis of free aldehydes [Yagi, Biochemical
30 Medicine 15: 212-6 (1976)).

Progesterone receptor mRNA regulation standard pharmacological test procedure
This test procedure can be used to evaluate the estrogenic or antiestrogenic
activity of compounds from this invention {Shughrue, et al., Endocrinology 138: 5476-
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Exanple | av (2ng/rat/day)23.3 1.3 Exanple lav (Zm/rat/daa +

17a- et hi nm% 130 4.2 17(3-estradiol (0.06g/rat/day) 10 Prdt@ciiNe2006
Sexual |y i } ?18 days of age) 129 SvE mice were obtai REF/USOR/B988Taconi c
and provided unrestricted access to a casein-based diet (Purina MIls
5K96C) and water. On day 22, 23, 24 and 25 the mce were dosed

subcut aneously w th conpound or vehicle (corn oil). There were siXx

m ce/ group &484 {190Y))aData ﬁbﬂ?émé%e?ﬁilv@@&h%ud&tcﬁ kiYe |ﬁvé}ﬁféh%r@§ﬁcﬁ{n H’Ieab (?a@i q

injection by CO2 asphyxiation and 15 pneunot horax. U eri
wei ghed after trinmng associ ated fat and expressing any internal fI ui d.

The f ol | owi r{gTabls5] TEffelcy obFeprésEnlatis 'compPBLRAs TtE GhveriiBR '
conpounds f r|gnodeseeroms mRNAIN. thd Qkéoﬁttéa;g&kﬂéa’”at Br@urpve S'e ggl?ggmg%dfppsqnds in
a nouse uterjotrophi c Torpdandcedure. Cdnpou [éryﬁ@fécgeto 12 SEM

Vehicl el0.3| 0.8 17R-estradi ol (50ny/ kg/ day4bitrdry unitd: % av
(50ng/ kg/ day) 12. 6 0. 8 Véhicigd 08 JUN 2006 WO 037 83
Eval uati on osteoporosis and lipid mpdulation (cardioprotection) Hemal e

Spr ague- Dawl{ey r afl&B- eétfédiﬁ’ld@@léﬁfk@)ed or |sham oper a551‘i1:taB(E60bt ai ned |1 day
after surgeny fTU i (retgitt—range—24 25— ey—ake
housed 3 or_4 raEk?@%lgg M @R%}m on @ 12/12 (li S’I:?IW’HZPI@) schedul e land
provided with food 5 (Purina 5K96C rat chow) and water ad Iibrrum
Treatnment for all studies begin 1 day after arrival and rats are dosed 7

days perd mﬁﬁ_ﬁgjﬁuw weeks. A group of age matched sham
operated rats n v erve as .an estrogen
repl ete control OE'F%E%& dfqgs@%ﬁoﬁﬁéé 05& lé:g}esccﬁﬁptﬁﬁjﬂ\‘ﬂuaé?‘i'"p? el in a
vehi cl e of BEyMBRMECYicaiTieBh RceduréOntith Imdaseatesr ihe éﬂllbty lof laxtelsti chrapundSto
phosphat e sg|h QB %ﬁ{% ed c trati ons so
that the treattgg?]tr@\r/%ume il %@L?Af%q"h'%macf%% ﬁlprprh ‘fy}g%cijfaéﬂia'@ i s
di ssol ved i #Futely wntbdnawmzfoorg/tinn_)imnwrwemalmc[mtenmmmly Mauritas 30:

10 307-16 (1998)]. It can also be used to detect estrogen receptor antagonist activity by

co-dosing test compound with the reference estrogen.

Evaluation of vasomotor function in isolated rat aortic rings

15 Sprague-Dawley rats (240-260 grams) are divided into 4 groups:
1. Normal non-ovariectomized (intact)
2. Ovariectomized (ovex) vehicle treated
3. Ovariectomized 17B-estradiol treated (1 mg/kg/day)
4. Ovariectomized animals treated with test compound (various doses)

20
Animals are ovariectomized approximately 3 weeks prior to treatment. Each
animal recelves either 17-B estradiol sulfate (1 mg/kg/day) or test compound
suspended in distilied, deionized water with 1% tween-80 by gastric gavage. Vehicle
treated animals received an appropriate volume of the vehicle used in the drug treated
25  groups.

Animals are euthanized by CO, inhalation and exsanguination. Thoracic

aortae are rapidly removed and placed in 370C physiological solution with the
following composition (mM): NaCl (54.7), KC! (5.0), NaHCO; (25.0), MgCl, 2H,0
(2.5), D-glucose (11.8) and CaCl, (0.2) gassed with C0O,-0,, 95%/5% for a final pH of

30 7.4. The advantitia is removed from the outer surface and the vessel is cut into 2-3
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m./rat. Al dosages are adjusted at three week intervals according to group
mean body, ﬁe(-)i Bg{*’ asurenents, and gi ven subcut aneously. 1508 V€K s

after the YHICraEldn of treatnment and one week prior to t hCHERRBIKAS | on of
the study, each rat is evaluated for bone mneral density (BMD). The total
and trabecul ar density of the proximal tibia are evaluated in anesthetized
rats using an XCT-960M (pQCT; Stratec Medi zi ntechni k, Pforzheim Gernmany).

Th mLF M '
e neasur gimide e, Rﬁfg&@r@edsp’é‘i\détgH Q?ﬁ mLﬁié‘sﬁS‘BQtHﬂnﬂﬁ‘Bﬁéerﬁ’J ét?échgﬁ fo oo

scanni ng, egch r an intraperitoneal 1nje

t I S estheti zed w
45 nyl/ kg ke m 9?§’%%Egan£§'ﬁa‘%th?feﬁ° afarce trgnsgycry  Acksstingriension. of The
right hind grambis plapesordhé ingsigRings BRI sqaNPABAYTEr 1 Woar ¥ i of
25 mm and t%ﬁ%g {0 %n acrylic frangsmth&?lhe ankl e joirnt %’ﬁagoﬁﬁféﬁ and
the knee | n%{ 28880. The pol ycarbonate tube is affixed to a sliding

_;I)_Ihatflor n?t hat naAfieraieqsilibrati@s ther pmgujia_wlea?oged }j&mmh '@wn@nﬁg&sﬁw :
e platfor . d t t istal e t he Tenur and the

pr oxi mal eng}I %@Ie@ﬂ@h’?b | at%ﬁg%qqa;lﬁgg%{ﬁmnﬁscqragqiﬁ;atw FrRhenyringedsd tmes
scout vi ew with fresh fouffer Aftengrdshoiit, 200 mMaNAME isneddedsiel Mbi tRBu®@bafy and™
After the s | ' [ e nmonitor . the proximal end of the
tibiais |%@§'Ebé%'?8%“e§%%@ﬂé%§ﬁh‘% %”&@P‘i"éﬂ%@@%" I?Pdgéﬁ%ﬂsefquaﬁ i thhen

poi nt. The feReAtedcan is 30 1 nmthick, has a voxel (three dinensional

pi xel ) g3 ze of 0.140 mm and consists of 145 projections through the
slice. After thet_ pQCT scan is conpleted, the inmage is displayed on the

noni t or. A Evaldatien of cardioproteetivejaetivitydi ng t he tibia but excluding the fibula
is outlined. The i ' ok ti I i an jterative
i gor | thim The. dapupRproli 2 seiGertC3PRRY. 685 & KERWES 4% R kSins
PCTI US02/ 3088ePnisofams: otAll apigninrgoeduessy asgopartaimied unglec rsBict Toenpbaricer to55% of
the bone i sIAQUL lgaidBlNes2dvariBEBIRAdmAId Bpdt ECREC Rt 1457 %'e[(%lf)(f: ﬁgg,ee%ens' ty

ng .bone Trabecul ar density) is reporfed in e week

of the {\%nab&l 9
after BND elRHSEHM Shos-R X (CRges apd vearie iRiiaved frepyaccess tos fogant weter. SThand
D er TP 4ot aadontecaoh) g grdiph PEFEIS ARSSE BRUBL"E" S
expr essi ng aipals| e ﬁgeq mijhdt_estr@pmpomﬁsl estestrogen ¢17%fzesiradiol exlifatei ay 1a
e ST AR s uihl s R et ViR inL
Dunnet' s t etgnsungd is measured weekly, and the dose adjusted accordingly, based on animal
20  weight. The diet used is a Western-style diet (57U5) that is prepared by Purina and
contains 0.50% cholesterol, 20% lard and 25 IU/KG Vitamin E. The animals are
dosed/fed using this paradigm for a period of 12 weeks. Control animals are fed the
Western-style diet and receive no compound. At the end of the study period, the
animals are euthanized and plasma samples obtained. The hearts are perfused in
25  situ, first with saline and then with neutral buffered 10% formalin solution.
For the determination of plasma lipids and lipoproteins, total cholesterol and
triglycerides are determined using enzymatic methods with commercially available kits
from Boehringer Mannheim and Wako Biochemicals, respectively and analyzed using
the Boehringer Mannheim Hitachii 911 Analyzer. Separation and quantification of
30 plasma lipoproteins were performed using FPLC size fractionation. Briefly, 50-100 mL
of serum is filtered and injected into Superose 12 and Superose 6 columns connected
in series and eluted at a constant flow rate with 1 mM sodium EDTA and 0.15 M NaCl.
Areas of each curve representing VLDL, LDL and HDL are integrated using Waters

Millennium™ software, and each lipoprotein fraction is quantified by multiplying the

-
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Eval uati on of antioxidant activity Porcine aortas are obtai ﬂ?d %Q@an
abattoir, 3%% %ransported in chilled PBS, and aortic e tJ cells
are harves arvest the cells, the intercostal vessdd: 3aorta
are tied off and one end of the aorta clanped. Fresh, sterile 15 flltered,
0.2% col | agenase (Sigma Type I) is placed in the vessel and the other end
of the vessel then clanped to forma closed system The aorta is incubated

at 37 C for Tofdb Cholegiersvaliie bythe reldflecibrédit afcdl df%@ﬁ@é@e&ﬂélém%a!oﬁram
collected and centrifuged for 5 mnutes at 2000 x g. Each pell 'S

suspended i R R®3.-1i of endothelial cell culture mnedium consisti ng of phenol
red free DVEM Haifosthelduantifibatiors opadrecatherssclordsis, %aﬂrwrsmelca@m igtisled BS

W . 1200, paiaces i Sty e 57 dacr? Feuts peles H‘%ti‘rﬂﬁpqtn%%ﬁ%'f’ﬁé'eré‘?%h and
:: gg ubaEI e?lr Ziesﬁms@re Meﬁﬂﬂé@msmg‘ OgReﬂ(D slaininige sThet Vessels lare bZeﬂy destairad, am(I: Ealhl .
are 22an ueirﬁb Wmec*é@a%g%m na él?f erﬁ%ﬂ#ﬁcgp géé]kﬁ{h §1 S‘E@I éCQr 8
routinely feame %tez'slrwmerk withdMAGhGenfiguretion dHility (Naglqmal nlnszmmeat)dzssh@ded
at a 1.7 I ajhépe gé‘ﬂtbnri??dfﬁa‘?@' THe! l@ﬁBhsOQreoauag'@ﬂéd B’y g{:eethg tﬁﬁ\/% {;t

proceed in the presence of the conﬁ eva hours
at 37 C. Reé'ﬁ'ﬂgsaarcé's@ﬂbr@%éﬁldasl e splvarentrackagei tiCplemarbfTetcheolomesbat ive

processy@s RRemHES lééfort fb@sérs%ﬁféﬁt (.sh,sérw\@atw Ithe debskls mﬁ)kq@g @H%&nces)

met hod for analysis of free al dehydes [ Magli, Bi ochem cal I Cl ne 15:
212-6 (1976fynctien gfdhe progrMy &Q&Htcelly arNpe regjon gontainedt withimthe aortic arch

phar macol ogfea ttfe%xuﬂ’(a@%@éé‘ o thd fwréchﬁcﬁééphan&%ﬂw % tﬁ@'ans?cﬁ rﬁ&?@%fttﬁe ¥l vate

t he est rogenl C or antiestrogenic activit npounas his 1 nvent i on

(Shughr ue, &YPdAvian BHEWc i l%@}hqgﬁclergﬂ%da@@arwm%gggg Rereeny Upsiom o6

PCTI US02/ 399'&8Iv5|418|4t <Ay Within thtdefihed lunGivdgl @feNt at i ve conpounds of the
i nventi are shown in Table (5). Table 5. Effect of representative

compoun o] glhetl I nvent i gn. on re ul ati on of progesterone nMRNA in the
preoptic arg—wmmmm ogest erone receptor nRNA
(arbitrary unitsQOvarestomizéd eats (r\#ﬁlob ai'eﬁdiutéate& tdarﬂ-"a?rrﬁ%ﬂkﬁdrhﬂhaze for 10-
(30pg/ k) ‘r"r’?n'in1 peirglgds6 oﬁxgargp‘l &f ac\:/on ecu ék 33Anlma%s are water-deprived prior to
habituation and testing. A 100 pL aliquot of water placed at the ends of each arm
20 serves as reinforcement. Acquisition of a win-shift task in the radial arm maze is
accomplished by allowing the animal to have access to one baited arm. After drinking,
the animal exits the arm and re-enters the central compartment, where it now has
access to the previously visited arm or to a novel arm. A correct response is recorded
when the animal chooses to enter a novel arm. Each animal is given 5 trials per day
25 for 3 days. After the last acquisition trial, the animals are assigned to one of the
following 4 groups:
1. Negative controls: injected with 10% DMSO/ sesame oil vehicle once daily
for 6 days (1 mL/kg, SC)
2. Positive controls: injected with 17p-estradiol benzoate for 2 days and tested

30 4 days after the second injection (17B-estradiol benzoate at 10 ug/0.1 mL
per rat)
3. Estradiol: 17B-estradiol will be injected daily for 6 days (20 pg/kg, SC)
4. Test compound: injected daily for 6 days (doses vary).
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5 Rat Hot Flush Test Procedure The effect of test conpounds CEJuﬁtzgﬁl ushes
can be ev gq)g@ﬁs{] a standard pharnacol ogi cal test procedlg

measures t y of a test conpound to blunt the incr P5dAUS0%39883 | skin
tenperature which occurs as norphine-addicted rats are acutely w thdrawn
fromthe drug using nal oxone [ Merchenthaler, et al., Maturitas 30: 10
307-16 (1998)]. It can also be used to detect estrogen receptor antagoni st

ECt : Vi : y by All injections mill Begirt afmwmmgcbnvmlé fast b@,: diffﬁdqm%{trﬁﬁ B h@ﬁ?jgctlon for
val ua |on ) i SO a ortiG rings
Sor agae. Danp P8 I8 4l wiidate M. 2 natid valore tsihe AT oring BN 1 or
non- ovari ect oni z&He (test &art yotkingOreerery tl@rTaZMa)(edvam) ma&thmg-ﬁb-siaf etﬁsli3
Ovari ect om | et d
ol o o1 eln Y b UB lor 45540 or e Bborifle (TS spskiR RraGalipn of e
ovari ectdni aequisilign task imewhithythe rakis iptacpd irthe tcentral apénzeartd alloael to antedhe

/ t
Cuspended i RiTirs béfofel ASidbBt Bim BoeRbf onde I PdRes oSl R BRNEE, age
Vehicle tra@nandagamihe rebisciequisecite chwose Bhis atre. Whemit hes tiabeled hbifwaye used
in the druggbwe#iedecdha SHPWRth doBs b HIREE a‘ﬁgttﬂé‘%ﬁagqs géet.fag?u BAas fid On
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t he ot her t%HEeBH?%QMf?YHH%ﬂE ra@?@ﬁﬁﬂ@%@ﬁﬁ‘@ﬁ%f 1 gramis placed on
the rings. Rings are equilibrated for 1 hour, signals are acquired and
anal yzeth SEviltationefieffedtiongliéwisy t he rings are exposed to increasing

concentrations ny, hri 1 to 10-4 d the tension recorded.
Bat hs are then ﬁ'l?]%ggiﬂg tplrﬁ;&cerﬁﬁgsmmp Oé‘%oéﬁfp@@ e"%ﬂl’ g}d”ﬁ&‘iHGHFSY inodtsmv
L- NAMVE i s achfedetevaiuated beconding b htharstoceyré lof [Gurzested OERdbCHhOIBgEI41:The
phenyl ephri p‘f\ssc&p&%abﬁ ation response curve is then

20 Evaluation of protection against glutamate-induced cytotoxicity (neuroprotection)

The neuroprotective activity of compounds of this invention can be evaluated
in an in vitro standard pharmacological test procedure using glutamate challenge
[Zaulyanov, et al., Cellular & Molecular Neurobiology 19: 705-18 (1999); Prokai, et al.,
Journal of Medicinal Chemistry 44: 110-4 (2001)].

25
Evaluation in the Mammary End Bud Test Procedure

Estrogens are required for full ductal elongation and branching of the
mammary ducts, and the subsequent development of lobulo-alveolar end buds under
the influence of progesterone. In this test procedure, the mammotrophic activity of

30 selected compounds of the invention was evaluated according to the following
standard pharmacological test procedure. Twenty-eight day old Sprague-Dawley rats
(Taconic Farms, Germantown, NY) were ovariectomized and rested for nine days.
Animals were housed under a 12-hour light/dark cycle and fed a casein-based Purina
Laboratory Rodent Diet 5K96 (Purina, Richmond, IN) and allowed free access to

35 water. Rats were then dosed subcutaneously for six days with vehicle (50% DMSO
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repeated. 10 Eval uation of cardioorotective activity Apoli pﬁgrﬁﬂii
E-deficient C57/Bl1J (apo E KO mce are obtained from Taco®Fc .

ani mal pr oW@93e®0%Hr e performed under strict conpliance toPOTAIS0/39883

gui delines. Ovariectom zed femal e apo E KO m ce, 4-7 weeks of age, are 15
housed i n shoe-box cages and were allowed free access to food and water.
The aninmals are random zed by weight into groups (n=12-15 mice per group).

The ani nal ngrwaképseduwsbhgt eRY) $050%RURLSpAbeddls mﬁpﬁég3bﬁﬁé@@aﬂhe
sul fate at rrg%?g day). in the diet using a Precise-dosi ng Protocol, where

the amount §PbEPRRL. GaArisliisiand, SN¥ b alfBresiradiob Py Mefke) t oretash compapnd (2@
accor di ngl ymgaaped FonR @ei findl f’n@eé"ﬁi A8t rat;h\ﬁet‘é' leoua&ﬂad Subc %EI -wity! €

diet (57Us) t IS prep arec& Purl na and contains 50% cho erol, 20%
lard and 25 pTQQFR@Qﬂet@FhW /kg 'I‘%’éth&rﬁ%'l‘tg dgy at%%’@cﬁ‘-‘l“@!“ﬁ%’ﬁ’ﬂg &'ﬁ?@‘"ﬁ?&y adi gm
fO(r]I a pesi Oﬁt%d&cmk%ls@ﬁlrﬁhard%asgéhdflﬁba f&rdésélﬂd(lﬁd%é I Mﬂﬂ/]\eés”a ﬁfaYlie:? ofi et

and receive n e.end o u eri e animals are
eut hani zed SH@ bﬂﬁﬁﬂ'ﬁefé& éISaSSlS‘t Kinase it P(@fy?'ﬂ aqﬁ’eﬁeﬁh@@% RTPCR5

Si ][ ut first Briefly) RNA vas lsnmled fmlowmgt'hizommlinmuﬁraﬂi(ﬂklaiﬂo/NfY?éH@irdlﬁg to

sol uti on. asma | i r.o S

chol est er ol ﬁ%’&]aﬁ‘ffg&[j nﬁ?&é‘(?&ﬁﬁ@'"ﬁ&?&% H&E*egs"v'ﬁbgﬁﬁﬁgﬂﬁ% F%Br[?@t ﬁ?ﬁig' with

conmer ci al | yArabian), ainidecaeaetnskmésmm rARNAr levgle wekemdesuradabyl réime RT-PCR

PTG o TR AR U Beebdul? A

| i poprot ei nwamrmlxzedflnrmphbahslusgngMWB|kmsérlac5peaﬁatprmer pain €8'l primér)- 100

f d
161 uoms: conPACACRGATERRAERTAGESC] &1 bihe: SRQBEATERCABRAGP ol |,
sodi um EDTAcustamized5 pmhm@AM%@@gcﬁcmmcc@cwm@@ﬁmm VLChsein DL
and HDL arewhotefaRRg u&@ume}@ﬁhmzé\d {o %W.&H&E%Pﬁmvgig&anégf\gﬂﬁﬁgg% o

| i poprotein traction 1s quantif Iylgpgl:_b
03/ 05180% PE&'T‘EJS@Q?%"QB%'"QCR"WG"%:HM e@p@rsépplksegmy Hrplied Biegystemse Ther cent

area of eacfbllbﬁﬁng‘?&édlt‘é‘%vé‘ré'bBWé&QBﬁ%brd%@ﬁ‘tEtw mﬁ&maﬁate .Mﬁg& mbfa‘(e

aortic atheroscl érosis he aortas are carefu Yy 1SO

formalin fixative faor_48-72 hours bhefore handling. Atherosclerotic 5
| esions are identif|&ablasiBig CFyalyatigno oft spmPAUNdSTHS \esells are briefly
destai ned, and thehMeHRRIOPRIGassay Ni kon SMIBOQ nicroscopeg fitted with a
Sony 3CCD vi deo Casein kinase Il
Compound mRNA/18S rRNA
(mean + SEM)
Vehicle 2,66 +0.13
Progesterone (30mg/kg) +
17p-estradiol (0.1mg/kg) 39.0+54
Progesterone (30mg/kg) +
Exampie 1av (20mg/kg) 1.06 £ 0.17

Evaluation in the HLA Rat Standard Pharmacological Test Procedure for inflammatory

20 bowel disease
Compounds of the invention can be evaluated in the HLA rat standard
pharmacological test procedure that emulates inflammatory bowel disease in humans.
The following briefly describes the procedure used and results obtained. Male HLA-
B27 rats (8-10 weeks old) were obtained from Taconic and provided unrestricted
25 access to food (PM! Lab diet 5001) and water. Rats were dosed orally each day for 46
days with either vehicle (2% tween-80/0.5% mentylcellulose) or Example 1av
(10mg/kg). Stool quality was observed daily and graded according to the following
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canmera systemin concert with I MAQ Configuration Utility (National

I nstrument‘)v auglogﬂig | mge capturing software. The | esions afld JUM006F i ed en
face al ong tohe aortic arch wusing a customthreshol d util i tRCEGI02/30888
package (Col eman Technol ogi es). 10 Autonated | esi on assessnent i s perforned
on the vessels using the threshold function of the program specifically
on the region contained within the aortic arch fromthe proxi mal edge of

the brachi oscalghBldrthear=iBksefbstobe= 8] féral 8BE=01 Atfle eRfilor 16 \GeRll
artery. orw Fg@h?r sclerosis d_?ta are expressed as percent [esl'on

i nvol venent Eg P %Poaﬁ“ﬂ ﬁ{"ﬁe‘i At 57 Qe+ i AsactonrfiRlonavaspreparegfat bistalagicabf
cogni tion eahalysie andanQuitional 8GN wadtshalyde® or rﬁij&oﬁ@&i&éﬁ@%ﬁy@? iﬁ? 8-arm

radial arm . far -.mn peri n each of 5 consecutive mal s
are water - d@é‘ﬁ@gdeﬂﬂ‘%o\p/erpocb?ﬂ%&ﬁpﬁq &) angdishew that stoohcharactet naimalized  of
wat er pl @acewithin 21 days ofiadmhistratién 6F FRadtpis ¢awes as rei nforcenent.

Acqui sition of a win-shift task in the radial armnaze is acconplished by
al l owi ng the ani nal tpe-havre—asepss—tq on ' ter drinking, the
an 1 "8 5 (e m ARG SRS PP Sl nere v
has access to the prieybtisdvérade Shoréfr b HisPle dzgs ot dubme | f|m A correct
response i s recorded | whebay he |Rni myehiggo0se av ovel arm Each
animal is given 5 trifals per day 25 Pgs 3 dayS. AIZE the |l ast acquisition
trial, the animals arle_asd gned to ond of the Toldew ng groups: 1.

Negative controls: inected with 10% BVSQ skesame 249 vehi|cl e once daily
for 6 days (1 mukg, 9C)—22 Posiltive c8ntralsl injesbed wiilh 17(3-estradiol

benzoate for 2 days a ted1 304 anyg aflt er H?(:25<econc Inj ection
(17(3-estradiol benzgate—e—+0-{peio- 13.% par—rat)28 FEstrladiol :
17(3-estradiol w | RBeTmgected—tat+y;for—6—ays (%é pglkd, SC) 4. Test
conpound: injected dgiTy fgor 6 [days (goses—vary)- 2;9 88— UN 2006 WD
03/ 051805 PCT/ US02/ 39883 A9 I_T T ectiogs w ttbeging gfter—testing on the

| ast day of acquisitifon. The T4st injgctionjfor gfgups +; 3, and 4 will
take place 2 hours bdforet2estijng for3workiqg nmenofy. T1he|test for working

menory is a del ayed non-n#d chi 0g-to-sanple tlask BBVE) uti |l i zi ng del ays of
15, 30, or 60 secondg_—Thi% tadk is advari atli on ofl.7”6he acqui sition task
in which the rat is pJ_apnibgin tihe mnngral arlena an;dSaIIova*d to enter one
.5

17 3 1.25

18 3 1.25

19 3 1.25

20 3 1.25

21 3 1.25

22 3 1

23 3 1

24 3 1

25 3 1

3= diarrhea; 2= soft stool; 1=normal stool

For histological analysis, colonic tissue was immersed in 10% neutral buffered

formalin. Each specimen of colon was separated into four samples for evaluation,

10  The formalin-fixed tissues were processed in a Tissue Tek vacuum infiltration
processor (Miles, Inc; West Haven, Connecticut) for paraffin embedding. The
samples were sectioned at 5 um and then stained with hematoxylin and eosin (H&E)

for blinded histologic evaluations using a scale modified after Boughton-Smith. After

the scores were completed the samples were unblinded, and data were tabulated and

15 analyzed by ANOVA linear modeling with multiple mean comparisons. Sections of
colonic tissue were evaluated for several disease indicators and given relative scores.
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arm as before. A second armis opened once the rat traverses hal fway down

the first W?(ﬁ} ﬂiﬂg again the rat is required to choose t hi 0 &rdUN nit
has travel e aF way down this second arm both doors are RIT5E93/398%3 t he

delay is instituted. Once the delay has expired, both of the original two
doors, and a third novel door, are opened 10 sinultaneously. A correct
response i s recorded when the aninal travels hal fway down the third, novel

arm An |ncd¢Sr3§\ownrﬂe§pbbs(8) Example oirag ésl efiéitive irhtéd&&hg%bvéré%@b@rerh@:’mt&‘@ﬁ‘y
down either ,ggﬁ ,cyst or second arns. Each animal wll receive 5 trials at
each of the't eje delay intervals for a total of 15 trials per subject. 15
Evaluation of_effect on pleurisy The ability to reduce the synptons of

experi ment al || \gP "ltsé‘g? abgioring ofidiseasetseverityam the &1LAVERT uatinadliebafeOdraidoding P t he
procedure of ﬁfi’;kg@v‘yu dﬁanxamn%mv 141: _ 1455-63 (2000)]. 20 Eval uption

of protectign aggipst gI d cyi tOXICIt neur ofgrot ecti on) The
neur opr ot ectli ve at:o'lta?vi tylo o FEIOL PR | %"g'an b§°'é'\ﬁéﬂfﬁat ed

inanin vit =GR
\Mam.l 9| OR4F B |§q59*%‘ 705- 18

chal | enge [Zeglyanay—e L&

(1999): ProHai —abear, . 33 Fr?é‘?N FTVE 88T ha8 R R9%E 843 [120041.480D1) | |
25 Eval uati onSBAavege Nanmary End Bud Test Procedure Estrogens are Tequired
for full ductal elongation and branching of the mamuary ducts, and the

subsequent Eea{eém i o MbdéeldpbAnmisveol ar end buds under the influence of
pr ogest er one. this {est }pgroceaure the mammotrophic activity of 30
sel ect ed corrpoun’o%w’ﬁf’a RSSO AUV KANtiRayced) aritalise d Sikdy dethaley T2oweéks old,

fol | owi ng Be\andalsdarphbdsmoédwrdiﬁ’d td %ﬁndﬁfdof‘a%ﬁiw 8 rZr?ﬁﬁ;Y 5cakigrak, d ol d

S Da t t onM’zed
o Post od sy 3 dlandal8 Fedilagin o @04 ane o ) uet S et idegtitediar k
cycle and fb.sdaa:agasandﬁmbleam fRerproject Qréb&éﬁa ‘éhh‘nd??l@%%r Degtn ﬁ.{f%n{bgpfs' na,

Ri chm) ree, acce wa were then

ubcut aneou a ays Ca'eﬁtﬂNYZUQ)GareV\D
i @0 by MOGPREIOK it GERB 2PE Aldensf gt dave ot

03/ 051805 mrasthemmas@am&tomrby dtirdakd asdptic Sur N;L)te/chﬁet{eé x Dul becco’s
Phosphat e buffer,erg ﬁ v é g Gran&m‘sl a 3- estradi ol
(0.1 ny/kg) or test %ﬁ Pf: %’p Gl ARigna “‘E‘h& m'ﬁsﬁ'stﬂr uiga9) isat s
were al so dwddothmm&séa}cmmLhonWWStrﬁg aRobadleritih K@ercidsid R&at
seventh dayyigg@hty WREE 6.85MA0' mifdraf 2 Sd"BTEENY mannide monooleate Lot No.

15  084H8800.
The following are examples of two test procedures. Inhibition test procedure:
Thirty rats are injected intradermally with 0.1 mL of Freund's Adjuvant-Complete at the
base of the tail. The animals are randomized to groups of six rats each., Each day,
the groups receive vehicle (50% DMSO (JT Baker, Phill'ipsburg, NJ) / 1x Dulbecco's
20 phosphate saline (GibcoBRL, Grand Island, NY)) or test compound (administered
subcutaneously). All rats began treatment on Day 1. Data for Exémple 1av is shown

in Table (9).
Treatment test procedure: Thirty rats are injected intradermally with 0.1 mL of
Freund's Adjuvant-Complete at the base of the tail. The animals are randomized to
25 four groups, each group containing six rats. Each day, the groups receive vehicle
(50% DMSO (JT Baker, Phillipsburg, NJ) / 1x Dulbecco's phosphate saline
(GibcoBRL, Grand Island, NY)) or test compound (administered subcutaneously). All

rats began treatment on Day 8 after adjuvant injection. Data for Example 1av is
shown in Tables (10), (11) and (12).
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5 fat pad excised. This fat pad was anal yzed for casein Ki nge I INA as a
mar ker of end bud proliferation. Casein kinase Il nRNA was an‘% z by
real -ti nme RErOR805 Brijefly, RNA was isol ated fol | owi ng Tri 26T/ 9E¥BRL,
Grand Island, NY) according to the manufacture's directions, Sanples were
treated with DNAse | using DNA-free kit (Anbion), and casein kinase I
MRNA | evel s were neasured by real-tine RT-PCR 10 using the Tagman Gol d

Fr chedg ; tee( PE Aps{aitigetaBiaEfa‘wsitsenfél pefoinidd ¢ Lsing Abacog CuncBA Swms ANMGVKzed in
ripli I Nng casei I, nas spe I C,,Pr r [ '
CACACGRAT CEAREET5: ,"cggtspr"i‘?‘r'eﬁ,er Cﬁﬂ%%%@"?ﬁéé el lneest, W81 obe
(TAI\/RiA\j CCIBCMHd i?’d’ tCARd n IRACATT CalariodMyith Dasezin's ndw radtiple fangBipast kaclestingr e
normal i zed fo 18s ribos | e i
Usi g pr i mePvERG SiMER. BRATT B By e g R L anasa LSO F R,
Eg)s;Jl t:sl_ 5bv|eraréobbifEfaiemeeb Wwere deepresksignificant i€ ps@dpounds of the invention (Table
. Tabl e 6: n J , ; ' - i
ki nase |1 Conpouxsénme%gpéﬁﬁ\ﬁgpng%ﬂ t?@Elzwan\}{eol?lédcl e’l. G{e?@.gll(g tﬁégfgﬂebst e glng
(E)C(%Orrg{ kgl) +dis@asecinticas!i ldihdp)avé emr;hma.. lm‘ndpasv M@lﬂmgé%ftd@f Ra%e qf3benipintg) and
anmpl e | av : A
mp n‘oﬁ?ﬂpr/létgaré E&stireOAh ml'éﬁlétln‘};’%tlé Bf‘o'tayst E%éégg\%e@agﬁlz%g% | of

Phar macol ogi C es rocedure forr~i anmat or ease npounds
of the inveatthema 40F morraalapamst 48 mild endhema 2atmadesie futhepBaSTas@esdi cal

< Haban ’ ; :
test proge gg@e{,@a@%@g@ t(c?iﬁo'nﬁamé ,rv-rﬁwwvgﬁsagﬁeﬁosmouerﬁwwemng Fhe

foll owi ng bri > : procedure used resul ts obtained. Mate
HLA- B27 rasevergswellingeidhe hing)pandr dhemaximal cereer #a%ini< and provi ded

doci or oy sacht JESEIA Y el o eamafishi oDy ismiEno ¢,
or 4 S, W ei ther vehicle o tween: 0
Tent vl cel | uPbSOR Hncfaden) 160 bpteieg ARGEInGRoshfreqiataet os, JeCapieR on
dai ly and geafeddernGiarame. Histblogicisekliohsidig statledMatIREMRIXPIN ShdBEIdiIMNoR00G
PCT/ US02/ 39883 . ,
15  Saffranin O - Fast Green stain.
Slides are coded so that the examiner is blinded to the treatment groups.
Synovial tissue from tarsal joints is evaluated based on synovial hyperplasia,
inflammatory cell infiltration, and pannus formation [Poole and Coombs, International

Archives of Allergy & Applied Immunology 54: 97-113 (1977)] as outlined below.

20

Category Grade

1. Synovial lining cells
a. No change
b. Cells enlarged, slightly thickened
c. Cells enlarged, increase in numbers, moderately thickened. No villus present
d. Cells enlarged, thickened. Villlus present
2. Fibroplasia
a. No change
b. Fibroplasia present under lining cells
¢. Small areas of areolar tissue replaced by fibrous tissue
d. Replacement of areolar tissue by fibrous tissue
3. Inflammatory cells
a. Occasionally seen, scattered throughout selection
b. Cells present in small numbers in or just under lining cell layer and/or
around blood vessels.
c. Small focal collection of cells may be present
d. Large numbers of cells present in capsule and in or under lining cell layers.
Large foci often seen.
4. Pannus
a. Not detectable
b. Detectable

WIN=]O WIN=1O

=0

Wi

=10
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scale: Diarrhea = 3; soft stool = 2; nornmal stool = 1. At t:beacgpgnz%gat he
study, serum was collected and stored at -70C. A section 0 S
prepared P 0HPUBYG| ogi cal analysis and an additional segnBRT/URBX3988% yzed
for nyel operoxi dase activity. The followng results were obtained (Table
(7)) and show that stool character nornmalized 5 within 21 days of

adm ni stration of Exanple lav. Table 7: Stool scores fromHLA rats treated

orally with vehip %damoﬁxartwuarl aaén.?@é éﬁc]g ctamd \elmwa@éwrl Usfg iMarlkimgs r ou
's averag a_s ays. o sin Vehl cl e e 1 av
12.752. 75 2@'2{.:03’93‘?&. 'ﬁ%’f‘yé{ exh JMapkiga 8t .y [Eé”f %3’9 E@E&i

1231. 5 1331AnteridiB\oldme 53352331 §RI7.1)] a’b?&\bwﬂibeml 25 1931. 25 2031. 25
2131. 25 2231 2331 2431 2531 3= diarrhea; 2= soft stooF-51 =normal st ool

Category Grade
1. Structure
a. Normal 0
b. Surface irregularity 1
c._Pannus and surface irregularity 2
d. Clefts to transitional zone 3
e. Clefts to radial zone 4
f. Clefts to calcified zone 5
g. Complete disorganization 6
2. Cells
a. Normal 0
b. Diffuse hypercellularity 1
c. Cloning 2
d. Hypocellularity 3
3._Safranin-O staining
a. Normal 0
b._Slight reduction 1
¢. Modest reduction 2
d. Severe reduction 3
e. No dye noted 4
4. Tidemark integrity
a. Intact 0
b. Crossed by blood vessels 1
5
Table 9: Evaluation of joint inflammation of Lewis rats: [nhibition
protocol
Day Vehicle Example 1av
1 0.00 0.00
2 0.00 0.00
3 4.50 2.66
4 5.50 1.83
5 9.33 2.66
6 10.50 2.16
7 10.60 2.00
8 11.00 1.66
9 11.50 2.00
10 11.33 2.00
11 10.83 1.66
12 10.83 1.66
13 11.00 2.16
14 11.00 2.00
15 11.00 2.00
16 11.00 1.00
17 10.50 1.33
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For hi stol ogi cal

buffered formalin.

anal ysi s,

colonic tissue was i mersed in
Each speci nen of colon was separated
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for eval ud¥Q 81051805 The formalin-fixed tissues were processBETUN0Z3%83ssye
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for paraffin enbeddi ng. The

processor (Ml es,
sanpl es were sectioned at 5 pmand then

stained with hematoxylin and eosin (H&E)
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Table 11: Histological scoring of synovitis in the tarsal joints of Lewis rats (mean + SD):
Treatment protocol
Synovial Fibroplasia | Inflammatory Cells Pannus Total
Group Structure (0-3) - (0-1) Synovitis
(0-3) Score
(0-10)
Vehicle 258+ 0.38 | 1.75+ 042 292+ 0.20 100+ 089 | 8.25% 1.57
Example 1av 158+ 0.38" | 0.75+ 0.42" 125+ 0.42* 0.33+ 0.61* | 3.83% 0.93"
10ma/kg
* sig < vehicle

5
Table 12: Histological scoring of cartilage change (Mankin scores) in the tarsal joints of Lewis rats
(mean + SD): Treatment protocol
Cartilage Structure Cartilage Saffranin-O/ Tidemark Total
Group (0-6) Cells Fast Green Integrity Mankin Score
(0-3) Staining (0-1) (0-14)
(0-4)
Vehicle 283+ 0.26 2.58 + 0.38 250+ 0.32 0 7.92+ 0.74
Example 1av 1.83+ 0.68" 0.75+ 0.42* | 1.26¢ 0.52" 0 383+ 1.21"
10ma/kg
* sig < vehicle

- 36 -



Thirty rats are injected intradermally with 0.1 nL of Freung' S

Adj uvant - Conpl ete at the base of the tail. The animls ar qa’HHomszed to
groups of V%‘?ngf’/?%?“é each., Each day, the groups receive veRFEUEZHE8, pvsoO
(JT Baker, Phillipsburg, I\L]) / 1x Dul becco's 20 phosphate saline (G bcoBRL,
G and Island, NY)) or test conpound (adm nistered subcutaneously). All
rats began treatnent on Day 1. Data for Exanple lav is shown in Table (9).

Treat nent test pspgaﬂiéfnein tHOHLAYB I 7R 5t ,ﬁb@eliowjaﬂnﬁttsdcbmpbantwmhéwehﬁ&h 0.1

mL of FreundsAd uva - at the base of the.tajl, The,aninals are
randoni zed S P8V 'H?JtP %@G‘?‘é@ﬂabﬂaw 8&%?5?%0&9“@?;55 } Rlogedueg whicy,y,
t he groups émuletesearuemsm Bura &tk ThEIIGWihg Brisfly dedeinbés thegivocegiuré\iged arkk

Cac ni st or OELIRI b MER, HLAg47” Rk weTacailane i hacobie”aag by "

adj uvant5 i nperestrioted &kcess ftora Fuadn(Pil Lab dist S60wand waterblJeint (stodes @ridl) and

(12). -33 0 0] t Si s
was perf or gtol]ogy %@Ag\?é%ége%oﬁc%se@ﬁé u%é&éimg%g%ﬁge@bs ncep?lu%r?f
Ber kel ey, oq)ducessa artruftmt rf&atp&&-ame@ks olst) weiie dpesst ofally encesiry] dayt fedfarty-six
Anal ysis of 4 \»ggcéutwért Oel%ecga/e;frt ?I“sb/ﬂrﬁetﬁﬁeaﬁld%@ torhE Jﬁ;gét h&a8

bet ween I’OU ta are expre out as nhnean an ar evi ation

(SD) 5 antiomaradr SheresvererLratbrRash<ToR ARG Hiet st doseovassadministald M of
arthriti@ SRYGEibkloré %ufﬂaﬂb§|9r 24 sHdivh¥n ’I'leb?'iﬁ‘js jot ikfienrh&ldnovds@dusismase

i ndi ces: Hi ndpaw eryt he hi ndpaw swel | i t enderness_of the joints, and
novenent s aleRtmest Wlﬂé Exmplenlaéfgéfmessdap\@twndw@ak'e scareg{Eaple 6'4)11‘&?(1% 3180 t he

| level of  efgsybedTdut Qerék%t@?étusﬂ:%‘ﬂ& ditferdht tHhnQhode i Bhicikktrddisieiatd. e eryt hema,

3= severe 10 erythemn) and swelling (O=nornmal paw, 1=nild swelling, 2=
noderate swelling, 3= severe swelling of the hind paw). The nmaxi mal score

per day is 12. At the (:Jrrgb@'rng ®akbtiéofibRt r al s gre eut hani zed with C02,

hi ndl i tbs renoved at nggampsationfrdn! HXA eats freda@do Quffered formalin, and the

tarsal joints decal cifi|gghligfst 46580 Wath Exampataf fli n. Hi st ol ogi ¢ sections
are stained wth Hemat oxyTpay and Viedrlen (Hxam];ﬁgmﬂrani n 0 - Fast G een
stain. Slides are coded so that| the exgm1emg/kg) Bl i nded to the treatment
groups. Synovial tissuge Tpgm tlarsab jdi ntso.6s eval uated based on synovi al
hyperpl asia, inflanmatloryggell| rnfaTtrfaii om5 and pannus formation [Pool e
and Coonbs, International 3frchives of [AITesyy &|Applied I nmmunol ogy 54:
97-113 (1977)] as outlijnédgpelaw. 6.75 1

33 8 1.75

34 8 15

35 8 1

36 6 1.75

37 75 1.75

38 6.5 1.5

39 75 0.75

40 75 0.75

41 6.5 05

42 6.5 15

43 6 1.25

44 6.75 1.75

45 55 1.25

46 6 0.75

15
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20 CategoryGrade 1. Synovial lining cells a. No changeO b. Cells enl arged,
slightly thickenedl c. Cells enlarged, increase in nunbers 0 8o didy y

t hi ckened QB BWus present2 d. Cells enlarged, thi ckenedPCT/UISP"V??gs:‘
present3 2. Fibroplasia a. No changeO b. Fi broplasia present under |ining
cellsl c. Small areas of areolar tissue replaced by fibrous tissue2 d.
Repl acenent of areolar tissue by fibrous tissue3 3. Inflanmatory cells a.
Cccasional |y seen, scattered throughout selectionO b. CeI | s present in
smal | nunber s—-n—Qk '||cf undar linina call lavar. andlar ood
vessels. c. $ bfgm E’?F‘f%@f it higtology |frgn}T§§AH@tspﬁr%§tgﬁt Iy, i°f_&gqe
nunbers of cqgE=proseht Ae—f }

Large foci oflte °'E‘99"‘\nd4 _$ynonlis score (pean£ Sh); Méé‘k'"@c°f@°ma'bﬁgl-34 08
JUN 2008 WO|03/ Nehigles Pt/ 1sno/ IB83 U n additjon arB®a cartillage and
bone is eval LaEéGmel"rﬁy Nanki n' s 5.0 2t%l ogi cal | gr adi n@¢-B%dtéem [ ManKi n, et
al ., Jour nal lof (t8imelk®) 19i nt Surgery - Anerican Volume 53- 523-37 (1971)]
as shown bel ow. CategoryGrade 1. Structure a. Nornmal O b. Surface

i rregul ari t gaiGatioRd MUvAMEdEY bf estinbddrReid ari ty?2
The ability of compounds of this invention to treat and inhibit various

cul A Aand o~ ndor 11 "Ny r\n!! !ﬁ\)ers 3

5 malignancies or hyperprolific disorders can be evaluated in standard pharmacological
test procedures that are readily available in the literature, and include the following
two procedures.

Breast cancer. Athymic nu/nu (nude) mice are obtained ovariectomized from
Charles River Laboratories (Wilmington, MA). One day prior to tumor cell injection,
10 animals are implanted with time-release pellets containing 0.36-1.7 mg 17p-estradiol
(60 or 90 day release, Innovative Research of America, Sarasota, FL) or a placebo.
The pellet is introduced subcutaneously into the intrascapular region using a 10-
gauge precision trochar. Subsequently, mice are injected subcutaneously into the
breast tissue with either 1x10” MCF-7 cells or 1x10” BG-1 cells. The cells are mixed
15 with an equal volume of matrigel, a basement membrane matrix preparation to
enhance tumor establishment. Test compounds can be evaluated either by dosing
one day after tumor cell implantation (inhibition regimen) or after tumors have reached
a certain size (treatment regimen). Compounds are administered either
intraperitoneally or orally in a vehicle of 1% tween-80 in saline each day. Tumor size
20 is evaluated every three or seven days.
Colon cancer. The ability to treat or inhibit colon cancer can be evaluated in
the test procedure of Smirnoff [Oncology Research 11: 265-64 (1999)).

Evaluation of neuroprotection in two in vivo test procedures

25 Transient global ischemia in the Mongolian gerbil. The effect of test
compounds on preventing or treating brain injury in response to oxygen
deprivation/reperfusion can be measured using the following test procedure.

Female Mongolian gerbils (60-80 g; Charles River Laboratories, Kingston, NY)
are housed in the Wyeth-Ayerst animal care facility (AAALAC certified) with a 12-hour
30 light, 12-hour dark photoperiod and free access to tap water and a low-estrogen
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d. Cefts to transitional zone3 e. Cefts to radial zone4 f Clﬁft to
calcified zone5 Conpl ete di sorganizationé 2. Cells a. Normap@ gUN fuse h

ercel | ul aMQ0¥051856ni ng2 d. H ocellulari3 3. Safranin-0 st BFMUREE3Nor nal 0
b. Slight reductionl c. Mdest reduction2 d. Severe reduction3 e. Node

noted4 4. Tidemark integrity a. IntactO b. Crossed by bl ood vesselsl 5
Tabl e 9: Evaluation of joint inflamuation of Lewis rats: Inhibition

protocol Dayaéein ¢iectExuripbe Ricamodd). G00. Afler2@ctibhtiof E3+550ay6 géils0areS83
09,1332, 86 CALsataat v 1eTRrdl%, il ikl St °83; Watbbmita: Hay o
T110.835 coaneshitzan Wb SRS, 4 y 0)
Beginning the following morning (Day 1), gerbils are treated subcutaneously each day
with either vehicle (10% ETOH/corn oil), 17B-estradiol (1 mg/kg, sc) or an
5 experimental compound.. On Day 6, gerbils (n=4-5/group) are anesthetized with
isoflurane, the common carotid arteries visualized via a mid-line neck incision and
both arteries simultaneously occluded for 5 minutes with non-traumatic micro
aneurysm clips. After occlusion, the clips are removed to allow cerebral reperfusion
and the neck incision closed with wound clips. All animals are fasted overnight prior to

10  the global ischemia surgery, a step that facilitates consistent ischemic injury. On Day
12, gerbils are exposed to a lethal dose of CO,, and the brains frozen on dry ice and
stored at -80°C. The animal protocols used for these studies are reviewed and
approved by the Radnor/Collegevile Animal Care and Use Committee
(RACUC/CACUC) at Wyeth-Ayerst Research.

15 The degree of neuronal protection is evaluated by in situ hybridization analysis
of neurogranin mRNA. Briefly, 20 pm coronal cryostat sections are collected on
gelatin-coated slides, dried and stored at -80°C. At the time of processing, the
desiccated slide boxes are warmed to room temperature, the slides postfixed in 4%
paraformaldehyde, treated with acetic anhydride and then delipidated and dehydrated

20  with chloroform and ethanol. Processed section-mounted slides are then hybridized
with 200 ul (6x10° DPM/ slide) of an antisense or sense (control) riboprobe for
Neurogranin (°S-UTP-labeled NG-241; bases 99-340). in a 50% formamide
hybridization mix and incubated overnight at 565°C in a humidified slide chamber
without coverslipping. The following morning, the slides are collected in racks,

25 immersed in 2xSSC (0.3 M NaCl, 0.03 M sodium citrate; pH 7.0) / 10 mM DTT,
treated with RNase A (20 pg/ml) and washed (2 x 30 min) at 67°C in 0.1x SSC to
remove nonspecific label. After dehydration, the slides are opposed to BioMax (BMR-
1; Kodak) X-ray film overnight.

The level of neurogranin hybridization signal is used to quantitatively assess the

30 degree of neuronal loss in the CA1 region after injury and to evaluate the efficacy of
17B-estradiol and experimental compounds. Neurogranin mRNA is selected for these
studies because it is highly expressed in the hippocampal neurons including CA1, but
absent in glia and other cell types present in this brain region. Therefore,
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1411. 002. 00 1511.002. 00 1611.001.00 1710.501.33 -35 0 8 JUN ﬁgﬁ
03/ 051805 PCTI USO2/ 39883 Tabl e 10: Eval uation of joint inf] Q '}‘ of

Lewi s rat YO8 Bent protocol DayVehi cl eExanpl e | av 110. gBGT/US#/39883

211. 0010. 83 310. 839. 33 411. 338. 00 511.505.83 611.503.33 711.503. 00
811.502.50 911.002.50 1011.002.50 1110.662.50 1210.662.50 1310.502. 50

149. 832. 50 158.102. 00 167.351.33 176.501. 00 Table 11: Histol ogical scoring

of synovi tigehduréméntt 8F S anfuRt of Heukdphrsin IMRNA( pregent Fipresehiss alivivilg
rot ocol Synovi al Fi br%el asLaI'nf I aggator}; Cel sP@nnusTot al g .
G oupst r uct ARUERNS. RElaive)qQRycal) dgrisiy imeastramenyssal PeUrpereRt) heidization: sigaal
?- 8812? t25£}e§>%%2ir%g! fggnzm .a(gfbradiagr&&&bvaﬁl 4 cdmpiteEbaswil imalga \GhalyBis tsy§te@®8* 0. 75
. * . . * . . * . t . *
(C-Imaging Inc., PEttsgurgjﬁ. éA?.al’he resmﬂt% from 6 sections (40 um apart) per animal
5 are averaged and statistically evaluated. Numerical values are reported as the mean +
SEM. One-way analysis of variance is used to test for differences in the level of
neurogranin mRNA and all statements of non-difference in the results section imply

that p>0.05.

10 Middle cerebral artery occlusion in mice. Neuroprotection can be evaluated
according to the test procedures described by Dubal [see, Dubal, et al., Proceedings
of the National Academy of Sciences of the United States of America 98: 1952-1957
(2001), Dubal, et al., Journal of Neuroscience 19: 6385-6393 (1999)].

15  OQuvulation inhibition standard pharmacological test procedure
The test procedure is used to determine whether test compounds can inhibit or

change the timing of ovulation. It can also be used to determine the number of
oocytes ovulated [Lundeen, et al., J Steroid Biochem Mol Biol 78: 137-143 (2001)}.

20 Based on the results obtained in the standard pharmacological test
procedures, the compounds of this invention are estrogen receptor modulators useful
in the treatment or inhibition of conditions, disorders, or disease states that are at
least partially mediated by an estrogen deficiency or excess, or which may be treated
or inhibited through the use of an estrogenic agent. The compounds of this invention

25 are particularly useful in treating a peri-menopausal, menopausal, or postmenopausal
patient in which the levels of endogenous estrogens produced are greatly diminished.
Menopause is generally defined as the last natural menstrual period and is
characterized by the cessation of ovarian function, leading to the substantial
diminution of circulating estrogen in the bloodstream. As used herein, menopause

30 also includes conditions of decreased estrogen production that may be surgically,
chemically, or be caused by a disease state which leads to premature diminution or
cessation of ovarian function.

The compounds of this invention are also useful in inhibiting or treating other
effects of estrogen deprivation including, hot flushes, vaginal or vulvar atrophy,
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10m/k * sig < vehicle 5 Table 12: Histol ogical scoring of b e change
(Manki n scores& In the tarsal joints of Lewis rats (nean o r@g

prot ocol ®POIWSAYS StructureCartil ageSaffrani n-Q Ti demar kTB?FQ{USOZ/:’%83

G oup(0-6) Cel | sFast GreenlntegrityMankin Score (0-3)Staining(0-1)(0-14)
(0-4) Vehicle2.83 t 0.262.58 t 0.382.50 t 0.3207.92 t 0.74 Exanple |avl. 83
t 0.68*0.75t 0.42*1.25t 0.52*03.83 t 1.21* 10mk * si < vehicle -36 0 8

JUN 2006 Mt%ﬁ@%@md’% BOBY RS B, epbareuria) dysaridifedEn Baiatonde! of
arthritis oun i nven LA- ﬁ?? rat

st andar d ph‘éf 'BF%‘"Eﬁ?e t”é'g?ryﬁ L'é‘?ﬁ?l“%" ‘?‘ﬁr reg?ﬂ#gﬁx.@dtr%qx Pﬁ?*? inpiude fhe

hg{mns dThﬁ/téélatdnbmmga;thf d>fydmﬂaxnoman%m? pleediegl urheuserdpaunds are sldot s

obt ai ned. rat . ne rom Taconi ¢ and provided 5
unrest_ricteﬁsezlé @ga{ngo&lq ?"\90 egb PSH et 5001) and water. Joint scores
and hi g ol ogy are eval uat ed as descri bed above for the Lewi s rat nodel of

per “day Tortor t N Parpotkisd of M, Fubfioh ardBiErachle i MEILFa 808 e kprertren e

met hyl cel | ubsefd) foorintiibitingloz treating (AkRhejimieds demase, oegritive declipe; degragsedyr oup

and the |as &O%Pém ﬁefi\ d“n%h% geﬂmn\;eodlg b, RBHRAGSIoR UAMAIES; g, Shown
229 e

in Table (1 Ion~was re reat nent nple 1
av. The synsnhlaopbreawd amnlnremlgy;om@ cprmburedS( Qﬁﬂ)ls vievestion age alsad yeefu! Ir'out

were ”Ofo Stt?éét& of! Inhipilin h eﬁ@a . Othfaﬁl £ SbnotPll HsSué rgl%w i'hé’lhélng-rf"bI e

13: Eval uati ] ol nt HLA rats treated oral for 46
days W th Eglawprtdoscmomyvmt@t!%Mﬁﬁmhy.awtqm /\giopnyomge, E})rs@ﬁéo cancer,

scleroderma, fibromatosis, endometrial cancer, polycystic ovary syndrome,

endometrial polyps, benign breast disease, adenomyosis, ovarian cancer, melanoma,

prostate cancer, cancers of the colon, CNS cancers, such as glioma or
15  astioblastomia.

The compounds of this invention are cardioprotective and are antioxidants,
and are useful in lowering cholesterol, triglycerides, Lp(a), and LDL levels; inhibiting or
treating hypercholesteremia, hyperlipidemia, cardiovascular disease, atherosclerosis,
peripheral vascular disease, restenosis, and vasospasm, and inhibiting vascular wall

20 damage from cellular events leading toward immune mediated vascular damage.
The compounds of this invention are also useful in treating disorders associated with
inflammation or autoimmune diseases, including inflammatory bowel disease (Crohn's
disease, ulcerative colitis, indeterminate colitis), arthritis (rheumatoid arthritis,
spondyloarthropathies, osteoarthritis), pleurisy, ischemia/reperfusion injury (e.g.

25 stroke, transplant rejection, myocardial infarction, etc.), asthma, giant cell arteritis,
prostatitis interstitial cystitis, uveitis, psoriasis, multiple sclerosis, systemic lupus
erythematosus and sepsis.

The compounds of this invention are also useful in treating or inhibiting ocular
disorders including cataracts, uveitis, and macular degeneration and in treating skin

30 conditions such as aging, alopecia, and acne.

The compounds of this invention are also useful in treating or inhibiting
metabolic disorders such as type-ll diabetes, of lipid metabolism, appetite (e.g.
anorexia nervosa and bulimia).
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3150.5 326. 751 3381.75 3481.5 3581 3661.75 377.51.75 386. Sj%g @@72@5@. 75
407.50.75 416.50.5 426.51.5 4361.25 446. 751. 75 455.51. 25 4660. 15 WO

03/ 051805 YO 83018852006 PCT/ US02/ 39883 Tabl e 14: Eval uati oRCHUSPIIEE3

hi stology fromHLA rats treated orally for 46 days with Exanple 1 av
CompoundSynovitis score (nmean SD)Mankin score (nmean SID) Vehicle7.63.16.5
1.2 Exanple | av 5.0 2.54.5 1.8 10m/k Evaluation in in vivo nodels of

_caL -CL-nfC aenei si sc%rhsotfrmsl ih ttfis qﬁv&ﬂaﬁ@wa&oq{sewmw‘r@?ﬁ iBAibiting twék’éﬁng?nd .
inhibit variou i gngnci or rprolific disorders can be eyal uate
in standar 3?%@53@3%3!6’946'@@( ?ﬁ%&%f‘eé‘elﬁfl&{?&a‘?@ F@a@'f‘?'gpnaeé{t?rgm ein
the |iteratbleedingzidiconibatieg héraoirhadioshdt. two procedures. Breast cancer.
Athym ¢ nu/nu (npde) nice are t.ai ped ovariectom zed fr rles River
Labor atori es (W%ﬁ W“'"ﬁﬁ)‘?{) & HaSYon; gre tlgem!m@r disg?agé i %F%& ?”g‘ﬁr,e 10
ani mal s sar eamemdreheladsl advdritageous; swelhesssleulkerhib c¢rdonmetrial iablatigns) .cBfonic rénal
17(3-estradi q1l - . . .
or hepatic disease or coagulation diseases or disorders.
The compounds of this invention can _be used as a contraceptive agent,

particularly when combined with a progestin.

10 When administered for the treatment or inhibition of a particular disease state
or disorder, it is understood that the effective dosage may vary depending upon.the
particular compound utilized, the mode of administration, the condition, and severity
thereof, of the condition being treated, as well as the various physical factors related
to the individual being treated. Effective administration of the compounds of this

15 invention may be given at an oral dose of from about 0.1 mg/day to about 1,000
mg/day. Preferably, administration will be from about 10 mg/day to about 600
mg/day, more preferably from about 50 mg/day to about 600 mg/day, in a single dose
or in two or more divided doses. The projected daily dosages are expected to vary
with route of administration.

20

Such doses may be administered in any manner useful in directing the active
compounds herein to the recipient's bloodstream, including orally, via implants,
parentally (including intravenous, intraperitoneal, intraarticularly and subcutaneous
injections), rectally, intranasally, topically, ocularly (via eye drops), vaginally, and

25 transdermally.

Oral formulations containing the active compounds of this invention may
comprise any conventionally used oral forms, including tablets, capsules, buccal
forms, troches, lozenges and oral liquids, suspensions or solutions. Capsules may

30 contain mixtures of the active compound(s) with inert fillers and/or diluents such as
the pharmaceutically acceptable starches (e.g. corn, potato or tapioca starch), sugars,
artificial sweetening agents, powdered celluloses, such as crystalline and
microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet formulations may
be made by conventional compression, wet granulation or dry granulation methods
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a basenent nenbrane matri x preparation to enhance tunor establishnent.
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gerbils fluran faotld
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Radnor / Col | elggt\/a'era%o caniﬁ/ a&%ﬁ%b%nsdalt%% t%jg;(gpﬁe% in water suitably mixed with a
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to inhibit the
25  growth of microorganisms.
The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
30 conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures
thereof, and vegetable oils.
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anal ysi s inyatesror water-inggjl Frge rPcaStesPFQ'PB'Eﬁﬁdgq’f atpg)'ptlvq}{@v.gdggsuqhggerq;qdo% 6
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iesg ri beObfdﬁsée Bg@uel{tsfnherfbd@msweaﬁb\gaés areﬂfr?ﬁm@ldtmgﬁergﬂfret he Nati onal( 2001) |
cadeny of Scignces, 0 ited States 0 rica
Dubai , et al. § fmﬂ@{b@sﬁ\agrﬂ%”@ fB‘?:"g‘ér@ ET?&QJ')EFS inc “d'"
20 cocoa butter. W|th or without the addition of waxes to alter the suppository's melting
point, and glycerin. Water soluble suppository bases, such as polyethylene glycols of
various molecular weights, may also be used.

There is also provided a compound according to the invention for use as a
25  medicament.

Further, there is aiso provided the use of a compound according to the invention
for the manufacture of a medicament for:

30  the treatment or inhibition of prostatitis or interstitial cystitis in a mammal in need

thereof:

or the treatment or inhibition of inflammatory bowel! disease, Crohn's disease, ulcerative
proctitis, or colitis in a mammal in need thereof;



15 Ovul ation inhibition standard pharnacol ogi cal test procedure _The test
procedure is used to determ ne whet her test conpounds can i nhi B8t JWN 2006
change the timng of ovulation. It can also be used to determ ne the nunber
of oocytes ovul ated [Lundeen, et al., J Steroid Biochem Ml Biol 78:
137-143 (2001)]. 20 Based on the results obtained in the standard

phar macol ogi cal test procedures, the conpounds of this invention are
estrogen receptor nodul ators useful in the treatnent or inhibition of
conditions, disorders, or disease states that are at |east partially

medi at ed by é@re%%érqgﬁrhrﬁ@&waa&%ta% h%@%%hy QteNtd ierm@mé@ebﬁebetat ed or

i nhi bited through the use of an estrogénic agent. The conpounds of this
i nvent i oncaBearaadgaelia GRAFANYPRIXSSEP OVﬁrYtsry@Q‘ioi"l‘F‘g egd@ré\pfrlahgﬂ% ggian

NMENOPAUS 3 na 2 8 diBLSTBAGT RS, oRalidreBinden, r\ﬂ@!'aﬁbmbh@'olsﬁt(@@n@ér esldegenous

estrogens pr oduced are greatly dimnished au is generally defined
as the | agancatdipma 9?'6%@/&5% aammal g “%H%ﬁ%ﬁ?fgn zed by the cessation

of ovarian function, |eading to the substanti al dlmnutlon of circul ating

t t he bl d. h | d
condi {1 ot 1bf fﬁ”é%f’%a%éﬁi‘c’%ég’%ﬁﬁ'ﬂ S ESaRS A, ehEPCRaSRE o7 ofupr 5 e
chemi cal | tygataienbef W@ﬁ:lé&tamnﬂa Sw@salp&iame Mdtohadoumﬂsilaeasan emat ur e

di t f f t T
Lt O 5 e e DD 0 AT bl
estrogen ghepnhigidibh o vamﬂaudvaﬂgjarﬂmge fromsdedsiar eayits Eadmg tuwhudamrrameophy, - 40

dryness, BRATGESpt SAMEGR T = ORI I LSRR  mati on. ur inary

incontinence, urinary tract infections. O her reproductive tract uses

i ncl ude the trea [ I di ng. The
conpounds aﬁhg PIPE oh g se?éﬂ"hméﬁ%{ag ﬁ‘ﬁg‘i 8?“5&?‘%%&%8‘% %gr%? ﬁ‘%lst:%g The
conpoundsindibitidni of senile deinentias, Alztieivess tiseass, moghléva)datlmeami@r émslﬁ%(r ef ore
usef ul for i n 0 ALahai; cognitive decli ne,
decr el edef P H?gé%ergg'nlcglscg@g%éh% neurgﬁé%%n%rg ve di sorders,

depression, anxiety, insomia, schlzophrenla and infertility. The
conpounds r | r mbiiRidekag
beni gn or ﬁ&\e tpéna;rr?te Hggﬁhbﬁg ﬁto?§%8%8d1%§% ;%éﬁgs%gqgﬁgﬁaﬁ] oscl | erosi s,
prostati ctl'hgrmfrt rophy, uterine |eionyonas, br east cancer, scl erodernmg,
fibromatosis, endometrial cancer, polycystic ovary syndrorre endonetri al

pol yps benlgn breast di sease, adenony05|s ovari an cancer, nel anonm,
0 " or the treatment or Inhibition of vaginal or vulvar atrophy; atrophic vaginitis; vaginal

dryness; pruritus; dyspareunia; dysuria; frequent urination; urinary incontinence; urinary

tract infections in a mammal in need thereof;

or the treatment or inhibition of vasomotor symptoms in a mammal in need thereof;

25

or the inhibition of conception in a mammal in need thereof;

or the treatment or inhibition of arthritls in a mammal in need thereof, inciuding
30 rheumatoid arthritis, osteoarthritis and spondyloarthropathies,

or the treatment or inhibition of joint swelling or erosion; or the treatment or inhibition of
joint damage secondary to arthroscopic or surgical procedures in a mammal in need

thereof;
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prostate cancer, cancers of the colon, CNS cancers, such as glioma or 15
astiobl astom a. The conpounds of this invention are cardi oprof 8cjin eand
are antioxidants, and are useful in lowering cholesterol, triglycerides,
Lp(a), and LDL levels; inhibiting or treating hyperchol esterem a,

hyper|i pi dem a, cardi ovascul ar di sease, atherosclerosis, peripheral

vascul ar di sease, restenosis, and vasospasm and inhibiting vascul ar wall
20 danmage fromcel lul ar events | eading toward i nmune nedi ated vascul ar
damage. The conpounds of this invention are also useful in treating

di sorders as s it@atrdentior inhititidn afrpsatiasia oo deandtitisimameardrathseRd thadofidi ng

i nfl ammatory bowel disease (Crohn's disease, ulcerative colitis,
indetermnate colitis), arthritis (rheumatoid arthritis,

spondyl oar tdnthgptaeatmest ooishibian ohischem)a, reperfusicyinjuns @stma/plepisy f maltiple
injury (e.g, i ; L €Gldin r i Lnfarcti c.),
ot hire, g1 S A BT PR St b Rl se B Hlth inable Pk B
psori asi s, dedeperglien atlype Usliabetesigteemamrhalmiseedtheréafmat osus and sepsi s.
The conpounds of this invention are also useful in treating or inhibiting
ocular disorders including cataracts, uveitis, and nmacul ar degeneration
and in tredrithfytreatment @Unblgﬁanﬂféhéomatmsiaén agnargmahinopeedd thereghd acne. The
conmpounds of this invention are also useful in treating or inhibiting

met abol i c disorders such as type-11 diabetes, of lipid metabolism appetite
(e.g. 4gnorexi a hee \pseparaiah blirepresgntativel egangpledf 2018 6invendion3is Oddseibed

PCTI US02/ 39§48y Conpounds in this invention are also useful in treating or

i nhibiting bleeding disorders such as hereditary henorrhagic

tel angi ectagi a, dysfunctional uterine Dbleeding, and conbating henorrhagic
shock. The evpthesisef Gampeynds inSshenmiare useful in di sease states where
5 anenorrhea i s advantageous, such as | eukem a, endonetrial abl ati ons,
chronic renal or hepatic disease qgr \pEibOn di seases or disorders. The
compounds of this invention can, be used as a contraceptive agent,

particul arly when conbilMethaxyre-naphthyttrifluoromethanesulfiomatei st ered for the

bndor ot ood t hat | Te e ddifioRlar 7 Mafbk i BRaMoP R H0F meln ShPSiriite a8 ' °
particul ar mbngéumol)tinl 200ethl. ohdichiorbenetharedal 0¢G iwast added trifleoromettiané-on,
and severi tyulfoh{&eé@gprideohd.@f @g”rﬂlnto'l).o "S55 Gkid WaS SHowdt o' Sy Warm B

various physica ors‘re
room temperature and stirred overnight. The solution was cooled to 0°C and stirred

bbb



to the individual being treated. Effective adm nistration oEat b\l%qmpounds
of this 15 invention may be given at an oral dose of from abou . 1 ny/ day

to about YWQBHOSI$A day. Preferably, adninistration will bePEFHINZIB} 10

ng/ day to about 600 ng/day, nore preferably from about 50 ng/day to about
600 ng/day, in a single dose or in tw or nore divided doses. The
projected daily dosages are expected to vary wth route of adm nistration.

20 Such dosgfin fRYwHter dUBECOMPLSE BLcesE apRYdridBN ITRE rhixtiFe/wak fmaﬁerﬁgﬁtiyf&sw‘e
active conBoH]nds her elfn tto nge reci %> ent's bl ? ds_t r,ﬁ?m i rtl,cl ing orally,
via inplant$y e3gdition-9f Splyra I?ﬁﬂ’i‘% IAthog9te Ion; 1y eaffén”| Ing /RY8MS were
It ntr aalrltl CUb@p“ali'ateclii'add &u@whmd lager was emtaotxlmlthh mdwglwggytthah@t(%ﬁamailu)y, o a
opical ly, ul ar via _eye drops vagj n a ransdernally. a
ot at | onLiesaTbe Aiseniiswit WR8 wadil L witer e oiRy EEeiagratt
conpr i seb anfiitered)\addtevaparatign of @ solEnt f yielded aired loil which wabIpatified megilicad es,
buccal for , 1o Z e i qui i .
sol uti ons. - CHRTRIBEREY, (5 “GRH Beddtethiher) B VERL SE ROISEA S e e 1 ¢
inert fill ecampouidc@s alclearcobriessail. a4 NMRe(QNISOrda)k& 8t92c@8H, ), Z30(1Hall e
starches (e.,q. , R r 19ca, sta S r Ltdafi.ed al ,_
sweet eni ng éﬁe%ﬁ%@ﬁg‘p‘é\ﬁgéﬁég*zgeﬁ‘%mge@j Jts'ué%@a Z'c‘}rjg?t% W)ﬁg d&n@ﬂ % J=
][n' cr olcr yst aR3BrHz),c286 (1 ldsds/ =f9.12|H22[, 8l ?H' dsJ sg268 Hzpt &0? l(Jslé,fdqu £ ?_Ulaet
or mul afd ons,_y1 conventi onal conpression, wet granulation or
dry gr aﬂ% a FWWM?O 6 JUN 2006 WD 03/051805 PCT/ US02/ 39883 and
utilize phaAnaicleuCitlfF{QsSaccept abl e dil uents, binding agents, |ubricants,

di si ntegrants, segl[:%c%.mququjdfgsagent s (including surfactants), suspending
or stabilizing agents, 1 hcluding, but not limted to, nmagnesi um stearate,

stearic acid, talfounds@Ma62 Hadb¢l sulfate, mcrocrystalline cellulose,

car boxynet hyl cel  ul ose cal cium 5 polyvinyl pyrrolidone, gelatin, alginic
acid, acacia gum xanthan gum sodiumcitrate, conplex silicates, calcium
carbonal®, glycine, dextrin, sucrodNTERMEMATEB dical cium phosphate,

ctarches and povder od_ susMemEkl7 AHRgbinnerifindghalele 10 L2 Pncl ute
noni oni ¢ a_thI?pdbni ¢ surface nodifying agents. Representative exanples of
benzal kon um oh S TRUECE Tl Enadtty HiflhShetfaifitna; M8 LAY 07
emul si fyi ngmmol), 4metiicguphenryleoronic@sid (@izigl 14 simdicsndiuth catbdoateho sphoft es,
sodi um gpdesylUbiR! solutiERf tEF AT PhERIHESbhé p&RddRum (0.59 g, 0.05 mmol), and
100 mL ethylene glycol dimethyl ether were heated to reflux for 8 hr. The mixture was
cooled to room temperature and poured into 100 mL of 1N NaOH, The mixture was
extracted with ethyl acetate (3x 250 mL), washed with brine (2x100 mL), dried over
magnesium sulfate, filtered, evaporation of the solvent and purification by silica
25 chromatography (5%-10% ethyl acetate-hexanes) vyielded 2.17 g (79 %) of the title
compound as a white solid: mp 154 °C; "H NMR (CDCl,): 5 3.87 (3H, s), 3.94 (3H, s),
7.02 (2H, d, J = 8.72 Hz), 7.13 (1H, dd, J = 2.54 Hz, J = 9.09 Hz), 7.18 (1H, d, J =
2.55 Hz), 7.56 (1H, dd, J = 1.82 Hz, J = 8.36 Hz), 7.65 (2H, d, J = 8.72 Hz), 7.74 (1H,
d, J=9.09 Hz), 7.81 (1H, d, J = 8.36 Hz), 7.89 (1H, d, J = 1.09 Hz);
30 MS (El) m/z 264 (M).
Anal. for CigH1602:
Calc'd: C: 81.79 H: 6.10
Found: C: 81.78 H: 6.17
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and triethanolamne. Oral formulations herein may utilize qelrbgﬁrﬂ%del ay or
time release fornulations to alter the absorption of the active
conpound( YO 038y al 15 fornul ati on may al so consi st of aBRTASW¥BEhg t he
active ingredient in water or a fruit juice, containing appropriate
solubilizers or emulsifiers as needed. In sonme cases it nmay be desirable to
adm ni ster the conpounds directly to the airways in the formof an
aerosol. The conpounds of this invention may al so be adm ni stered
parenterally or 20 intraperitoneally. Solutions or suspensions of these
active conpounds as a free base oﬂN%ﬁ%Mﬁ%léBﬁﬁgi cally acceptable salt can

be prepared in water sui quﬂ:,o@m_%&gxﬁphﬁﬁmaﬁﬁﬁa]enﬁuch as
hydr oxy- propyl cel | ul ose. Di spersions can al so _be _prepared in glycerol,

. : y
i qui d_ pol yet hy| She titg gempaunchwagipkerared by reacting 7riethprs2-npidy! Hfleererar y
condi ti of1S RistrRnesdRaRNS.205F 7.181%&@»%9%@%&,&&@%6@@ @idﬂ(pez&ﬁg,\mo ve to

inhibit the 25 growth of mc¢roorgani sns. The romaceuticgl  far i tabl e
for inject afin@ol accordingyte-methad; Acaboye dejdeld ?o‘F’ ‘?89@%&“’ (ﬁ%s?ﬁefgg F'EHEA nd

sterile powisseE),f srs.éml-%?.@?wpﬂw&gpr-m @H, @), PR5 (SHead, L= i Dizekabl e
sol utions or di s&?rsmns. n all cases, the formnmust be sterile and_ nust

be fluid to/EhS-&KHBnt U Cady £47i Heakiddi1y 22xi15h &) ¥ 2813 1ddRs bl e
under : hteh?»?.s?ov.gut(nHntﬁy)p‘r.sgqmm a6, 1 o1 86z U 2045 ABY] masmg@, gr=e_seeweg
agai ns e contamnatin ction of mcroor S o . bacteria an
fungi. Yhe B8 (1HH 528-2558)%%(36% o @’ﬁgggbﬁ@gi(@'ﬁﬁ;ont ai ning, for
exanpl e, wapgsLfoethEpoL: polyol (e.g., glycerol, propylene glycol and
l'iquid pol yet hyl ene, gl y.co _syitable mixtures thereof, and vegetable
oils. -43 a8 JU@Q@@%-\%-&HO%&OS PCT/ US02/ 39883 For the purposes of this
di scl osure, trange@idd: 8adtiHiHeI ati ons are understood to include all

adm ni strations across the surface of the body and the inner [|inings of

bodi | y passages including epithelial and nucosal tissues. Such
adm ni s§gati ons may be carried out USINTERMEBIATES ent conpounds, or

pharmaceutically 5 acceptable sglts,.theceqf . in tions, creans, foans,
pat ches, suspensions, sol uti ons?"&%ﬁqﬂx’ﬁ%ﬁ%ﬁ?V{'@PF loN%.ctal and vaginal).
Transder mal adrRgitiié roahipdindayas) PrepeestTbli ehetihg Mimethbxy-2-aapistiyl ofriflaoro-

e R e R B0 . e T R TR 5 1%, T
del i very of atduedingtmethod A 1 yiekii £95.9 (8D %)robta white solid mhé&2840t2] ¥4 NMR™ vi a
the skify THEnGRA 5585 (3BYs), 3% AN a8\ 2% 56z, = 8.79 Hz), 7.20 (1H, d, J = 256
Hz), 7.36 — 7.39 (1H, m), 7.46 — 7.50 (2H, m), 7.60 (1H, dd, J = 1.83 Hz, J = 8.42 Hz),
7.70 = 7.73 (2H, m), 7.76 (1H, d, J = 8.79 Hz), 7.84 (1H, d, J = 8.42 Hz), 7.94 (1H, d,
J = 1.46 Hz); MS (El) m/z 234 (M),
Anal. for C47H140 - 0.1 H,0:
25 Calc'd C: 86.48 H: 6.06
Found: C: 86.29 H: 6.04

EXAMPLE 1a
7-(4-Hydroxyphenyl)-2-naphthol

30 Method B
2-Methoxy-7-(4-methoxy-phenyl)naphthalene (1.02 g, 3.86 mmol) was added

to of pyridinium HCI (10 g) at 190°C. The solution was stirred for 3 hr at 190°C and
cooled to room temperature and stirred with 200 mL of 1N HCIl. The resulting
suspension was filtered and dissolved ethyl acetate (500 mL). The combined organic
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forms such as creans and oi ntnents, pastes, gels, and occl us'hve da}&)ces.
The <creans_and ointnents nmay be viscous |iquid or sem sol i 18 ol ns of

ei ther th&VQP¥S1303 water or water-in-oil type. Pastes conpFfERU§0%39883

absorptive powders dispersed in petroleumor hydrophilic petroleum
containing the active ingredient may also be 15 suitable. A variety of
occl usi ve devices may be used to release the active ingredient into the

bl 0od st r eaayers! WeréasheWith RAteFRAN0 fLYEdHYdOEVer PRagREsine sulfats BRared) the
containing the active ingredient with or wtt}(aut.adgag(rr.t%gc or matri x
cont ai ni ng SONENt ERMOVRM V%F JAPWm., arg the produet Ryrified By, silleas chrpra ¥in the
literat i.ll’ e.(gmragﬁia@tateﬁexambabima 0088y g {89 %R AL afwitie soliddi mp @1atcC; 'H

mat erials, includin

2 butter, th {.t hout, t diti f
taxes to aNR OHSSapaB R & vt wathondt b U 5 e v B
so: ubl Ie 5sunwz),s'7.t1w(14-|.bda5ﬁf ,2.24JBIE),a$523(?l|l-55(68,h¥1=eﬂ.689-!zy0@=| .40 Hz)y R6H gm. d,
mol ecul ar i : e, u ere i_s ,al.s i a,_
conmpound a\é&gﬁgg‘%ﬁgﬁ*zth %éﬁ?nqb/ehf %%Jl; H%)r 7f?§e(-§ o A/ 'nﬁ*‘c@%ﬁ% (gﬁr Bl
there is als®R HepoiedadH; bs), 9.32 (O, ss)r MB(ESIIMAC285 (Mht).t 0 t he invention
f h f di f h i nhibiti f
or the m?ﬁ%ﬁ#gt@ha medi canent for the treatment or inhibition o

prostatiti tial cystitis in a mammal in need thereof; or the
treatment or | nhCdc'di.@r81034 HNS.H2mmat ory bowel di sease, Crohn's di sease,

ul ceratj.ve proctit iSn. lkthaS 1N a mammal in need thereof; Oa JUN 2006
5 10 151020 25 38%(5’&18&98{'?%&%’?% or inhibition of prostatic hypertrophy,

uterine | eionmyomas, breast cancer, endonetrial cancer, polycystic ovary
syndrome, endonetrial polyps, beni I ExAMELE D di sease, adenonyosis, ovarian
cancer, nelanonma, prostrate cancer, colon cancer, glioma or astioblastom a
in a manmmal i n need thereof; 7e{8-HydrokyptenyheR-odphthol est erol , tri gl yceri des,

yper chol estor ent i e Aol W R & ap Feackdd BRIy 2 o methoxyphenyi-
15 naphthalene (0.52 g, 1.97 mmol) with pyridinium HCI (8 g) at 190°C according to
Method B to yield 0.13 g (28%) of a white solid: mp 163-165°C; 'H NMR (DMSO-ds):
56.78-6.80(1H, m), 7.08 (1H, dd, J= 2.56 Hz, J = 8.54 Hz), 7.13-7.14 (1H, m),
7.17 - 7.20 (2H, m), 7.27 - 7.30 (1H, m), 7.51 (1H, dd, J = 2.14 Hz, J = 8.54 Hz),
7.70 (1H, d, J = 8.97 Hz), 7.83 (1H, d, J = 8.54 Hz), 7.90 (1H, d, J = 1.28 Hz), 9.55
20 (1H,s), 9.78 (1H, s); MS (ESI) m/z 235 (M-H)".
Anal. for CygH1202:
Calc'd :C: 81.34 H:5.12

Found: C: 80.96 H:5.07 .

25 EXAMPLE 1c
7-Phenyl-2-naphthol
The title compound was prepared by reacting 2-methoxy-7-phenylnaphthalene
(0.53 g, 2.26 mmol) with pyridinium HC! (10g) at 190°C according to method B to
yield 0.36 g (72%) of a white solid: mp 142-143°C; 'H NMR (DMSO-dg): § 7.10 (1H,
30 dd,J= 2.75Hz,J= 8.70Hz),7.23 (1H, d, J= 2.29 Hz), 7.37 - 7.40 (1H, m), 7.48 -
7.51 (2H, m), 7.58 (1H, dd, J = 1.83 Hz, 8.70 Hz), 7.78 — 7.90 (3H, m), 7.86 (1H, d,
J= 8.24 Hz), 7.99 (1H, d, J = 0.92 Hz) 9.81 (1H, s); MS (ESI) m/z 219 (M-H).
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vasospasm_or the.inhibition of vascular wall damage fromcel event s
| eadi ng t SYRPHOFBWune nedi ated vascul ar damage in a manmaPCTYS 3
thereof; or the provision of cognition enhancenent or neuroprotection; or
the treatnment of inhibition of senile denmentias, Alzheiner's disease,
cognitive decline, stroke, anxiety, or neurodegenerative disorders in a
mammal i n nag4l. ¥6er.9,0 oM Hime treatnent or inhibition of free radical

i nduced di sease gtaf &s. |%§3_' g?m‘ral in need thereof; or the treatment or
I nhi bition of vaé?'ﬁé’l 8p- VA at rophy; atrophic vaginitis; vagi nal
dryness; prurituppuritly €088 R2IHI562 dysuria; frequent urination; urinary

i ncontinence; urinary tract infections in a mammal in need thereof; or the
treatnment or inhibition of vasonotor synptons in a mammal in need thereof;

or the imhi Byhthesisf Compowidsin $¢cheme@dmmual in need thereof; or the
treatnent or inhibition of arthritis in a manmal in need thereof, including

rheumatoid arthritis, osteoarthrit\i@ﬂﬂﬂ l@?E yl oart hropat hies; or the
treatment or inhibition of joint s T 56 rosion; or the treatnent or

i nhi bition of joint danmagetdfivorottethanasulfonate)detetraloner sur gi cal

q . : e
reatmont or i nhIoAaRSH b esE sy MaPd Blealrdert B4R e s Srse e
t heL eof 10 Ior with xylenes: and rt}issolve'd lrigiatmh_ydrous ﬁHzC:?zﬁp(lﬁﬁ?rimL)- r Epe sblutorowas rthen v,

t hma, eur .
vl 11 s, " sopRy e to it B 2l God iRl CEHE 4T 4 HBISD i bbb
di gbet tes_ i ntrifliovanhydtide (102 gd 3515errnef;u); Afterth@ mate(l¥CrtBatreantiohrwasbd|udmhed)f

onetri OS| /.1 . n

regpr esent at Vv\@g sé%(gﬁ%ﬁ[egsﬁg {c()ef é%@&f&g\/\gﬁ{ %{r?r'i i’ﬂ %I}a;g% rn%lgggﬁl')‘gééoa/&sgé%r? H%hSI s of
Conpounds | a sicheiug and pOFERMESIEATE 8289 g (A% hpreguct-asap haleyyellow oil: 'H NMR
trifl I t | Uty 7- et - = ,
27 27 il (AR DASRLE) 82,67 GR Hy Rston. 't TEAIRNY S.OPRR, R B MALD: o
0C was added.47r(itH| doyior@ ¥ Him &-3 Hz)| 7 &Fi(tHach k=i i9cddz)( .03 ¢1H,d, 35 &ﬁIHZ) The
solution was allowed to slowy warmto roomtenperature and stirred

overnight. The solution was cooled to OC and stirred
INTERMEDIATE 7

6-(4-Hydroxyphenyl)-1-tetralone

20 4-{[Tert-butyl(dimethyl)silyllJoxy}phenylboronic acid. In a 500 mL flask was
~ added (4-bromophenoxy)-tert-butyldimethylsilane (15.0 g, 52.2 mmol), and anhydrous
THF (125 mL). The mixture was cooled to —78°C and n-butyllithium (25 mL of 2.6 M
solution in hexanes, 62.7 mmol) was slowly added via syringe. After stirring for 0.5h
triisopropy! borate (60 mL, 261 mmol) was added and the solution was stirred for 1.5 h
25 at -78 °C and then allowed to warm to ambient temperature. Then ice cold 2 N HCI
(150 mL) was added and the mixture was stirred for 10 minutes. The mixture was
then extracted with ethyl acetate (3x), dried over Na,SO,, and concentrated to
approximately 50 mL under reduced pressure. Hexanes were added to the
concentrate induced crystallization (3 crops) which was then collected by filtration and
30 then dried under vacuum to give 12.36 g (89%) of an off-white solid: 'H NMR (300
MHz, DMSO-dg) & 0.19 (6H, s), 0.95 (9H, s), 6.80 (2H, d, J = 8.1 Hz), 7.67 (2H, d, J =

8.1 Hz).

at heroscl erosi s; hypertension; peripheral vascul ar di sease;p g este I's, or
N o
Priyogs
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0 8 JUN 2006 WO 03/051805 PCT/ US02/ 39883 with ice water ton?ﬁﬂ excess
anhydri de. The m xture was nmade slightly basic by the addi

sat ur at ed QM car bonat e sol ution. The resulting | ayergcw&m%@par at ed
and the aqueous | ayer was extracted with dichloronmethane (2x 250 nL). The
conbi ned organic |ayers were washed with water, dried over magnesium
sulfate, 5 filtered, and evaporation of the solvent yielded a red oil which

was purifi Oed by 1id 5@@mLcﬁMsarWés)auo%aW(tﬁm&mahhnmﬁbme)-wrmm)(51009 yield
(DNBOd&) 78 5 gompis - g ou BRI RloRneES btk oS B0 204wk, 45 (1
g Sld_ g I ehtfl:om] abov) 98odilth, carbdpate 4. ?;6 gdhs I N-aquoBs, 425 mriiol&t’ar(dl H,
H2): VB (E ?%@%WX‘SAWRMQ)@'S‘?'“’B@48%091' 688 i . e o FoiS e

Egg R?hal(senglﬁoﬁgfhtHo raflidd far512 hl?I'EHhEEéa%TE?] Jvas2aliviavel doycont, (ektnastet oxithpatbgly | )
trifluor one?‘%g g%f)f 3@&%%&%8@50 ngﬁé{ ?ﬁngﬁ dlqgg%q'ﬁggd _w i ex??)eosraonr?l C

aci d (2.2 gqrietdundenvacisonlite 3168ag tpooduct (92%4) aa_acbrrowmeolm Ht;pué@&&'”@cﬂ dHi on),

ESL;?&Z(;N@BE(B% M'fthﬂhé‘t?)d@?g émggééhmrg?z%%t 0 fé g}nyl) ?89%{% %’he m xt ure

was cool edHt)oGrdeﬁHté.rrbeBeﬁ Hz)e 77d4Hoom) 86 (tHh d100= 7 HH), AT (), WMSe
rrixturem/_vasw W|th ethyl acetate (3x 250 ni), washed with brine
(2x100 rre over magnesi um sul fate, filtered, evaporation of the
sol vent andAlpnIrfprchhthzn by silica 25 chronatography (5% 10% et hyl

acet at e- hexanes) ~y\i 79 %9 of the title conpound as a white
solid: nmp 154 Ccé{'h‘a &3%%@18%2(8 3.87 (3H, s), 3.94 (3H, s), 7.02 (2H,
d

d, J =8.72 Hz), Fqun;uac( 9|4Hi§60J = 2.54 Hz, J =9.09 Hz), 7.18 (1 H,
= 2.55 Hz), 7.56 (1 H dd, J = 1.82 Hz, J = 8.36 Hz), 7.65 (2H, d, J
8.72 Hz), 7.74 (1 H d, J =9.09 Hz), 7.81 (1 H d, J=8.36 Hz), 7.89 (1
H d, JI1& 1.09 Hz); 30 M (El) rn/z RW@1d Anal. for C18H1802: Calc'd:

C 81.79 H 6.10 Found: C 861-(4Zﬁya#ox9pﬂgny1)4‘5-naphthol
To a 25 mL flask was added 6-(4-hydroxyphenyl)-1-tetralone (500 mg, 2.12
mmol), palladium on carbon (510 mg) and p-cymene (15 mL). The mixture was
heated to reflux for 24 h, cooled, filtered through celite and extracted with 1 M NaOH
20 (2 x 25 mL). The aqueous layer was then acidified, extracted with ether (3x), and
passed through a silica plug. Concentration under reduced pressure afforded 260 mg
(53%) product as a brown solid: mp above 200 °C (dec.); 'H NMR (300 MHz, DMSO-
ds) 5 6.82 (1H, d, /= 7.5 Hz), 6.87 (2H, d, J = 8.1 Hz), 7.29 (1H, t, J = 7.5 Hz), 7.38
(1H, d, J = 7.5 Hz), 7.63 (2H, d, J = 8.2 Hz), 7.70 (1H, d, J = 8.5 Hz), 7.99 (1H, s) 8.14
25 (1H, d, J = 8.5 Hz), 9.59 (1H, s), 10.09 (1H, s); MS m/z 235 (M - H").
Anal. for C4H;202:
Calc'd: C: 81.34 H. 5.12
Found: C: 81.22 H: 5.30

J
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0 8 JUN 2006 WO 03/051805 PCT/ US02/ 39883 | NTERMEDI ATE 4

2- Mot hoxy- 7- ( 3- not hoxyphonyl ) napht hal ene The title corrpoungisvx)é{'éN qog ar ed
by reacti N2 948 oxy- 2- napht hyl trifluoro- 5 nethanesul f oRQTUSIBISYE
7.18 mmol) with 3-nethoxyphenyl boronic acid (1.20 g, 7.90 (nmmol) according
to nethod A above to yield a white solid: np 58-59C 1H NMR (CDCI3): 8 3.89
(3H, s), 3.93 (3H, s), 6.91 - 6.94 (1 H m, 7.15 (1 H dd, J = 2.42 Hz, J

="8.83 Hz) , synthésid dfiCompourdsindchee 3 7. 23 - 7.25 (1 H m, 7.28 - 7.31 (1
H m), 7.37- 7.42 (L H m, 7.59 (1 H, dd, J = 1.56 Hz, J = 8.46 Hz), 7.75
(1H d J =884 10 Hz), 7.83 (L4 & J =845 He), 7.94 (1 H s); M

(ESI) nfz 265 (MrH) Anal .for C18HINGERMERIATEAG- g1 79 H 6.10 Found: C

81.61 H 5.99 15 | NTERVERIMdthoRy-644 vhéthexyphenyl)Aaphthadwehal ene The title
conpound. was pr e_Par ed by r eacgi ng /- net hoxy- 2- na{)ﬁr;t%rgl trifluoro-
met hanesul f onat efq @ Wixtge & &b @'f"%?’ﬂ"‘%ﬂ'@i‘@? foh(2 9adPR-3(mmel)ands o

TN, (MR eS8 5 9 (1 Yool s,
579 ), malpophanmagzbsii b 1 TF 4400 L 56 ok N.gyon, 20aamal. 5o
(7 2% ?’)1, H7- 'gﬁb éﬂridd s<§7iﬁiio|_rd|zwas geggd |tiire|_f|li:x—*rot834ag. cksdbzleg to7R7,0a7nd itin%ﬂ i(\Hﬁl'tom') -
1 4g iy B BNt Thezhiyfs Was kitudted il iphiBrorgethéns ard parciniugfia o ¢
86. 48 HO 6. dMort Sitican glugGitlB BicBdrdrhetbaris! HWédelvEntlwas removed to yield a crude
7- (4- Hydroxyphenyl.) - 24 0 . - o
5 Vot howey— heg ot GHRACWRE e, MRGE oF siicn, chromatography (20-50% sty ¢
of pyri di ni acetdtShekaresy Yo yield12H68 g a2 %)odfube ditle varmpewnd asd white sBlidir mpt 190C
and cool ed o L.O t\u Sid G, i {\h of _ I he
resul ting Eé@%nmm@?)r b3 B éi@%ﬂv@d@ﬁ%&%j& hot "F’go LB)
The conbi ned 182 mh); 7-685(281, 8, JLI8.50044), 7.67 (1H, dd, J= 1.68 Hz, J = 8.73 Hz), 7.76 -
15  7.80 (2H, m), 7.91 (1H, d, J = 0.94 Hz); MS (ESI) m/z 265 (M+H)".
Anal. for C15H1502:
Calc'd: C: 81.79H: 6.10

Found: C: 82.04 H: 6.17

20 INTERMEDIATE 11
2-(4-Methoxyphenyl)naphthalene
The title compound was prepared by reacting 2-bromonaphthalene (3.04 g,
14.7 mmol) with 4-methoxyphenylmagnesium bromide according to method used to
prepared intermediate 10 to yield 2.89 g (89 %) of a white solid: mp 114°C; 'H NMR
25 (CDCl3): 8 3.86 (3H, s), 7.01 (2H, d, J = 9.06 Hz), 7.43 - 7.50 (2H, m), 7.65 (2H, d,
J=8.73Hz),7.71 (1H, dd, J = 1.84 Hz, J = 8.56 Hz), 7.83 — 7.89 (3H, m), 7.98 (1H,
d, J=0.67 Hz); MS (El) m/z 234 (M)".
Anal. for C4;H,,0:
Calc'd: C: 87.15 H: 6.02
30 Found: C: 86.75 H: 6.14
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WO 03/ 051805 PCT/ US02/ 39883 | ayers were washed with water (5(%8 n*)msdrl ed
over magnesium sul fate, filtered, the solvent renpbved unde and

the produd¥0 §#51¥U5ed by silica chr omat ography (40% et hyl QE'E/Pé?é‘H anes
to yield 0.36 g (39% of a white solid: np 210C, '"H NWR (DVBO-d6): 8 6.89

(2H, d, J = 8.58 Hz), 7.05 (1 H dd, J =2.42 Hz, J =8.77 5 Hz), 7.17 (1
H d, J =224 H), 7.52 (1 H dd, J =168H, J=2840H), 7.61 (2H d,
leH g JHz) 7.7z21(1)H, d, J = 8. RAERMEDIATEM® (1 H d, J = 8.58 Hz), 7.86
, = 1.12 Hz), 9.60 bs): MS (ESI) miz 235
(MH Anal. for CLBH1202: Ca|2(c"e"8r'|“t’,‘y‘83&h%'wi'i?é@hi "®10" Found: C. 81.23 H

5. 09 EXANPLThd kitle compbiyred wasmémedl by Qeamlnbtmomom}mathdxyaammwmm d.9%as

prepared b t h 52 g,
D o ol ) Brs e LG ARy g, Brpoie seebpent PR Matitnoited B> ©
yi gl d88 S(Lf pr Bn&%teﬁfgmednzemotteytedﬂ &9 gr821 6 -of 6aGyhiteHsANNR ropMBR-126)C; ‘I-B 6.78
- =, 8. 7. 4 1
5T MR lengr S st n e ﬂé?%q . Tt 78 Ol 7 =799 1o
?Zéo (1 a S(Emzﬁ)ﬂsﬁ—-?ﬂmazmglyggng?%@ha))79;7(?3 1 H d, J = 8. 54 Hz) ,
) 1 H, IVB ESI) m
235 (M H)® 9’&1@” F&%ﬁé@?ﬁzoz Calc'd : C 8)1 34 H 5( 12 ngmd: C:( 80? 96
1-1:5.07. ZAnEXiw&;lEh;Dc 7- Phenyl - 2- napht hol The title conpound was

prepar eg, by reac v phenyl napht hal ene (0.53 g, 2.26 mmmol)
wth py??dl ni um E@@%(%Ogg?‘q %9%% according to nethod Bto vyield 0.36 g

(72% of a mlteFemd:@:aﬁﬁgl-u;&Msc; 'H NVR (DMBO-de): 8 7.10 (11-1, 30 dd,
J =275 H, J =8.70 Hz), 7.23 (1 H d, J =229 Hz), 7.37 - 7.40 (1 H,

m, 7.48 - 7.51 (2H, m, 7.58 (1 H dd, J =183 Hz, 8.70 Hz), 7.78 - 7.90
(3H, n') 7.86 (1 H d, J = 8.24 HNTERMEMATEI134 d, J = 0.92 Hz) 9.81 (1 H,

s); M5 (ESI) mz 2}9 (M z%ethog @(3%8%&9@&y|)¥§9pﬂﬁ(aﬁ’eﬁi'§05 PCT/ US02/ 39883

Anal . for Cl1GH120
15 The tltle compound was prepared by reacting 6-methoxy-2-bromonaphthalene

(3.09 g, 13.0 mmol) with 3-methoxyphenylboronic acid (2.18 g, 14.3 mmol according
to method A to yield 1.18 g (34%) of a white solid: mp 80 °C; 'H NMR (CDCl,):5 3.88
(3H, s), 3.92(3H, s), 6.90 (1H, dd, J = 217 Hz, J = 7.76 Hz), 7.14 - 7.18 (2H, m),
7.22-7.24 (1H, m), 7.28 (1H, d, J = 7.45Hz), 7.36 — 7.39, (1H, m), 7.70 (1H, dd, J =
20 1.86 Hz, J= 8.70 Hz), 7.77 - 7.80 (2H, m), 7.96 (1H, d, J = 1.24 Hz), MS (ESI) m/z
265 (M+H)".
Anal. for C1gH1602:
Calc'd: C: 81.79 H: 6.10
Found: C: 81.61 H: 6.47
25
EXAMPLE 1i
6-(3-Chlorophenyl)-2-naphthol
A mixture of 6-bromo-2-naphthol (1.78 g, 8.0 mmol), 2-chiorophenylboronic
acid (1.5 g, 9.6 mmol), sodium carbonate (2.11 g as 2 N aqueous, 20.0 mmol), and
30 tetrakis(triphenylphosphine)palladium(0) (550 mg, 0.48 mmol) in DME (95 mL) was
were reacted according to Method A. Column chromatography (30% ethyl acetate-
hexanes) produced 520 mg (26%) of product as a tan solid: mp 116-118 °C; 'H NMR
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Calc'd C.86.66 H 5.47 Found: C 86.72 H5.62 5 Synthesis oﬁ&CdW)dmsds in
Schene 2 I NTERVEDI ATE 6 6-(trifluoronethanesul fonate)-1 -tetralone In a
500 ni f| YEROHUHYNS oxy- 1-tetral one (4.8 g, 29.6 mml) was BEUESIHHEY 10
wi th xylenes and di ssol ved i n anhydrous CH2CI 2 (220 nmlL). The sol ution was
then cooled to OC and anhydrous pyridine (3.35 nL, 41.4 mmol) was added
followed by triflic anhydride (10.0 g, 35.5 mmol). After 0.5 h at 0OC the

reaction va oGW*mﬁ'sovu.s}@?Sl@t(szhﬁwbpnﬂ &, andl7 gashech Wiy, 7. sre Al ¢, JEhe

organi c | ayer was gasse rou plug and concentrated to 8.39 g
(96% pr oduZﬁ"ﬁ-’é H3p At %mm Hp $) 9§ﬁ(N§ﬁ )15 (300 MHz, DVSO-de) 8 2. 07

(2H, m, 2. 51CFpéttep 03(2Ht,J:60Hz) 7.47 (1 H,
dd, J = 8. ﬁ@rh,%*isslzsin nWHFﬁ)d J=1.9 Hz), 803 (1 H d, J=28.7

Hz) . II\FFERI\.,A_E?ﬁﬁf?ECW 1 '94 Hydr oxyphenyl ) - 1-tetral one 20
4-{(Terts butyl (dcgreidhgt ¥546\H:j4B8y) phenyl boronic acid. In a 500 nL flask was

added (4-brom)ph Nnox L,g_?hé_ﬂ# di net hyl silane (15.0 g, 52.2 mmol ), and
anhydrous THE ( q\'/r#y ure was cooled to -78C and n-butyllithium

(25 mL of 2.5 M solution in hexanes 62.7 mml) was slowy added via
syringe. After stirring for 0.5h %mp'ggﬁé/ borate (60 nL, 261 mml) was
added and the solution was stirred f 25 at -78 C and then all owed
to warmto anmbi ent tenper at ure-(4-Hydroxyphertyl)-2-naphthidll (150 nL) was added

d the, pi i for 1Q mi _ The.mi t d
Mih ekl acer ab iy -G meloxyheniieRihaiehiis B2l & mibdy v Besdtd 2t ©
a|0|or0><lt mazeb |anurﬁg-lGln@6[ )lralﬁdmeot a@c?'gmgrte Méthwaelﬁ afeore amée;i(gsl%)tdfmd )
concentrate I nauce crysta | zall ONn e
filtration White 89l mihx Pée'sewarérat\?&%aﬁﬁn%ﬁ B\,K\i}ﬂﬁl@ﬁ@ 8% 89€/§J70&&aﬁ y
off-white sgl-|gj_4 Hi'iNM%B(@@pddMﬁE 2[3\45@1 > 8.78.HA), t4H.(18) d, §=95. 1@9&& S)

83;3 85(1?355 gﬁﬂt@ﬁz?’&%sé 5ﬂd4§7%§§|?m 49, a[s'k ‘vé%‘l'égéédS 76 Ha), 771 U, 4 I

6- (trifhgor ermtm@nwgl(ﬁﬂnat 8= B:97eHERITBBE16HDs)) 9056 (1H].68),ra1P0 J1H,bsf;[ MS t
but yl (di et hé( 3) éﬁgzpld&ghenyl boronl c acid (5.45 g, 20.4 mol, prepared
from above) SlHav. ate (4.56 as 2 N aqueous, 42.5 mml) and

t et raki s(triapgefyniHsehi ne) pal | adi un( 0) (0.98 g, 0.85 mml) in DVE (200
) was Calc'd: C: 81.34 H: 5.12
Found: C: 81.05 H: 5.18

20
EXAMPLE 1f

4-(2-Naphthyl)phenol
The title compound was prepared by reacting 2-(4-methoxyphenyl)-
naphthalene (1.01 g, 4.31 mmol) with 10 g of pyridinium HCI at 190°C according to
25 method B to yield 0.84 g (89%) of a white solid: mp 148°C; 'H NMR (DMSO-dg): &
6.92 (2H, d, J = 8.71 Hz), 7.46 ~ 7.53 (2H, m), 7.66 (2H, d, J = 8.71 Hz), 7.79 (1H,
dd, J= 1.78 Hz, J= 8.51 Hz), 7.90 (1H, d, J= 8.31 Hz), 7.95 (2H, d, J= 8.31 H2),
8.1 (1H, d, J = 1.19 Hz), 9.65 (1H, s); MS (ESI) m/z 219 (M-H)".
Anal. for CygH1202:
30 Calc'd: C: 87.25 H: 5.49
Found: C: 87.31 H: 5.86
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5 brought to reflux for 12 h. The reaction was allowed to UNENDE act ed
with ethyl acetate (3x), and concentrated to a solid. The soI I gs wer e
washed wi WO A¥94$Ss and dried under vacuumto 3.68 g prodBET/UEEYE83, s 5
brown solid. np 208-210C; 1H NMR (300 MHz, DMSO-de) 8 2.06 (2H, m, 2.60
(2H, t, J = 6.5 Hz), 2.99 (2H t, J =5.9 Hz), 6.87 (2H, d, J = 8.6 Hz),
7.57 (4H, m, 7.86 (1H, d, J =8.7 Hz), 9.74 (1H, s); M5 10 mz 237 (M-
H); Anal. for C16H1402: Calc'd: C 80.65 H 5.92 Found: C 79.04 H 5.60
15 EXAMPLE 1 d 6-(4-Hydroxyphenyl)-1_-naphjhol To a 25 nL flask was added
6- (4- hydr oxyphenyl )-1-tetral one (500F \PLE mol ), pal | adi um on car bon
(510 nmg) and p-cynene (15 ni). The.Plibﬁym-ﬁaNMhol heated to reflux for 24 h,

led, filtered_th h celit d t 25 L
Ol O e e oSS0 8t 4 ol Ao B ™
passed tgr ogegn @, 2idol rﬁfhol)' Wigh oﬁsyii@ﬁ‘d‘lirﬁ #al @m %l)f‘éiﬂlgof@ddmdinglt@ﬁﬁtﬁoﬂ gufd or ded

260 ng (53% roduct as br own &de?\Ag 1H NVR (300
NHz, DI\/BO yiely Q33%9£(§3°@1°Ha light mn'fcscr"ds ma)169ﬁ7@70(2h NM! @da): B/y12 7 29
(1H 1, QH70§ !7'2-)125?:‘.&35 J=(=185|4|-Fi|)_‘7]16=(ﬂ-|51 U@,zgsﬁg? (7245 - (?’13&](1F| &)2 Hz) ,
7.70 (1 H, rl‘)){ )5 5 (1 Eé
9.59 (1 H, &#7 -165©§2kia 7.3 (“WS’%JZ'Z 21 Ha V 548,94 Hgh 7. 76rm77él(§H1

Cal o d: C as34uild, J= B2os ROpB0B (B, 81 22 28 ) BB2Q A, N 2006 VO

03/ 051805 PCTI USOZ gg% nt heS| s of Conpounds in Scheme 3 | NTERVEDI ATE 10
2- Met ho3® ) napht hal ene 5 To a m xture of
2- br ono- 6- nnhélomywmdjral ene (23.79 g, 100.3 nmmol) and

of 4 ot hoxyphobPIteGRBLRAH a#8m (e | n THE (400 ML bf 0.5 N Sol uti on. 200

mol ). The stirFeghdsd: 87i06MH:985 heated to reflux for 3 hr, cooled to RT,
and stirred into 200 nL of 1 N HCI. The m xture was extracted with

di chl oronet hane and filtered through a 10 short silica plug with

di chl or ggret hane. The sol vent was renExaMPLB1lyi el d a crude vyellow solid

whi ch was further purified bys-?:i.h‘,,ﬁ%xwﬁé’ﬁ%}-ﬁ%%ﬂﬂ%l(20' 50% et hyl
The title compound was prepared by reacting 2-meth6xy-6-(3-methoxyphenyl)-
naphthalene (0.51 g, 1.90 mmol) with pyridinium HCI (6 g) at 190°C according to
method B to yield 0.21 g (47%) of an off white solid: mp 192-194°C; 'H NMR (DMSO-
20 dg): 6 6.75-6.78 (1H, m), 7.10 -~ 7.14 (3H, m), 7.16 ~ 7.18 (1H, m), 7.65 (1H, dd, J =
1.79 Hz, J = 8.57 Hz), 7.75 (1H, d, J = 8.77 Hz), 7.84 (1H, d, J = 8.77 Hz), 8.01 (1H,
d, J = 1.59 Hz), 9.51 (1H, s), 9.78, (1H, s); MS (ESI) m/z 235 (M-H)".
Anal. for C4gH1202:
Calc'd: C: 81.34 H: 5.12
25 Found: C: 80.94 H: 5.09

Syntheslis of Compounds in Scheme 4

INTERMEDIATE 14
30 1-Bromo-2-methoxy-6-(4-methoxyphenyl)naphthalene
To a mixture of 2-methoxy-6-(4-methoxyphenyl)naphthalene (9.68 g, 36.6
mmol) and glacial acetic acid (150 mL) was slowly added a solution of bromine
(5.85g, 36.6 mmol) in glacial acetic acid (20 mL). The mixture was stirred for 1 hour
and the resulting suspension was poured into water (200 mL) and the solid product
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acet at e-hexanes) to yield 25.68 g (97 %9 of the title corrpo[y@d\”ﬁsz@ white
solid: nmp 190 C 'H NWVR (CDCI3): 8 3.86 (3H, s), 3.93 (3H 708 (oh,

d, J = 8. 3WOPYESI80F 14. 7 .18 (2H, m), 7.63 (2H d, J = 8.501’13@%“,50#%96373 (1 H,
dd, J = 1.68 Hz, J = 8.73 Hz), 7.76 - 15 7.80 (2H, m, 7.91 (1 H d, J =

0.94 Hz); M5 (ESI) mz 265 (MtH)+. Anal. for C BH1602: Calc'd: C 81.79 H
6.10 Found: C 82.04 H 6.17 20 I NTERVED ATE 11

g- ﬁ, 4- Vet hoﬁ“{“ﬁg .emébbéaadyﬂmmn eTh'Ef;ﬁnliB iy;jidsetri@twh 4ﬂﬁ%d¥vﬁﬁl$valﬁhr%alrtﬁd1 tith @@Lt i ng
-Ppronona al ene . , nmmo W - e X m e

br oni de agcﬁ?ed?tﬁd0 ﬁ’é?%n&'%%a (ﬂé“g’éf of the tw)Pé’BQPQH"q At @rvﬁéé:%& "gyfﬂ? ﬁ}'ﬁ“g&d 2.89
?2& 89d% Jof_ ‘rgNggi @@I@% Bga.aane;ﬂééb.c?.dswsm\@. 3@4&(@@2 H.a) = @56§H§ﬁ g(ammsh, ; (731
(37 Gae) 302 Doy, 7y Brgaly A8 bRy et aRRghThs Tt P ul fRaE: o ]

= 0.67 Hy); 788 ((H d, JED.0834z) MM(1HAGAY = A a7 Hz) /8122 Q1H Gl L=0d8.9ZHAR7ME H:
6.02 30 F'?'@d: C, %&4&5 H 6.14 WO 03/051805 0 8 JUN 2006 PCTI US02/ 39883
| NTERVEDI ATEEN) 572 34 oxy- 6- phenyl naphthal ene The title conmpound was
prepared byAnslafor CigH,sBrOs:0n0- 6- net hoxynapht hal ene (1.97 g, 8.31 mmol) with

phenyl magnesi um gr or&i eegx(égg_[,gi g to the nmethod used to 5 prepare
internmedite 10 t ak‘?ie (o hawith | "?‘82 %9 of a white solid: np 122-126C;, 'H NWR
(CDCI 3): 8 3.94 Fouhd: € 2661 4.577. 18 (2H, m), 7.34 - 7.37 (L H m, 7.46 -
7.49 (gd—(, m, 7.69 - 7.72 (2H, m, 7.78 - 7.82 (2H, m), 7.97 (1 H s); M
(El) mz 234.2 (M). Anal. for C17H140: 10 Calc'd: C 87.15 H 6.02

Found: C. 86.79 H: 6.14 | NTERVEDI AINTERBIEDRPATEtSoxy- 6- ( 3- not hoxyphenyl )

napht hal ene 15 The tii'@f%ﬁ?%%%'wmﬁahmyIS'%%%QQne

6- met hoxy- 2- br ononaph
Method C .
A suspension of 2-methoxy-6-(4-methoxyphenyl)naphthalene (0.51 g, 1.93

15  mmol) and NCS (0.28 g, 2.13 mmol) in acetonitrile (20 mL) was heated to reflux for 3
hr. The resulting solution was cooled to room temperature and the resulting solid was
collected by filtration and rinsed with acetonitrile to yield 0.41 g (72%) of the title
compound as a white solid: mp 158-164 °C; 1H NMR (CDCl3): & 3.87 (3H, s), 4.05
(3H, s), 7.03 (2H, d, J = 8.62 Hz), 7.32 (1H, d, J = 9.02 Hz), 7.65 (2H, d, J = 8.55 Hz),

20 7.82(2H, d, J =9.01 Hz), 7.95 (1H, d, J = 1.36 Hz), 8.27 (1H, d, J = 8.81 Hz); MS
(El) m/z 298 (M)".

Anal. for C4gH,5CIO,:
Calc'd: C:72.36 H: 5.06
Found: C:72.06 H: 4.89

25
EXAMPLE 10
1-Bromo-6-(4-hydroxyphenyl)-2-naphthol
To a solution of 6-(4-hydroxyphenyl)-2-naphthol (4.02 g, 17.0 mmol) in
acetonitrile (150 mL) at 0°C was added NBS (3.03 g, 17.0 mmol). The reaction was

30 stirred at 0°C for 3 hr and then poured into water (200 mL ) and extracted with ethyl
acetate (3x300 mL). The combined organic layers were washed with water, dried
over sodium sulfate, filtered, evaporation of the solvent, and purification by silica
column chromatography (20% ethyl acetate — hexanes) yielded 5.33 g (100 %) of the
titte compound as a tan solid. The title compound was further purified by reverse
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(3.09 g, 13.0 mml) with 3-nethoxyphenyl boronic acid (2.18 @pg juf
according to nethod Ato yield 1.18 g (34% of a white so“l,i;l @gz

NVR (CDCI WO @/081808 (31 <), 3.92(3H, s), 6.90 (1 H, dd, JPEI/ES

7.76 Hz), 7.14 - 7.18 (2H, ), 7.22 - 7.24 (L H, ), 7.28 (1 H, d J =
7.45 Hz), 7.36 - 7.39, (1 H m, 7.70 (1 H dd, J = 20 1.86 Hz, = 8.70
Hz), 7.77 - 7.80 (2H, m, 7.96 (1 H d, J =1.24 Hz); M5 (ESI) n12 265

(MrH) . Anal phas8 HPEES gl a v@ﬂtleCsodd 26@-27@"0:1 ’rmma (Dlr?ﬁsm@.,) £6.8842A1dH.

P
6. 47 25 EXAMPLE 1| en I) ol f
6- br ono- 2- nhHt-hoHz) 17%(@'] ‘g‘gprﬁﬁﬁ/ Hen?irggéﬁg @g @Hid{f 5 g,
Cetrakisir ghoel m“m*‘(ﬂ?ﬁgﬁ“’“ﬁsﬁ 1%"5%‘8‘“"’*“’% 48 mol) | h DVE (95
etrakis(trj adi u ny, nmo in
m-) was quﬁgéﬁéﬁﬁ%ﬁﬁﬂ g to Method A Col um chromat ography (30%
et hyl amet aAﬁal foegahle®ropr oduced 520 ngy (26% of product as a tan solid: np
116-118 C; V\E gl 663 6%3%%06 WO 03/ 051805 PCT/ US02/ 39883 (300 MHz,
Dl\/lSOd6)S713 Q'PI 9 H td, J =7.9 Hz, 0.9 Hz), 7.51 (1 H, t,
J= 7.6 H), 7. Bdhr(dSG 6@rﬁ3l-8314$(1H, s), 9.88 (1H, s); Ms mz 253/255 (d
pattern) (M- H+); Anal. for CI6H'CIO 5 Calc'd: C 75.45 H 4.35 Found:
C 75.20 H 4.34 EXAMPLE | e 6-(4-Hydroxyphenyl)-2-naphthol 10
2- Met hoxy- 6- (4- net hoxyphenyl ) napht IEXAMRLE R 61 g, 21.2 mmol) was added to

o7 L WHTe ol ;o e naRERahavaR By SR L1 DS d s (B
6.87 (2H, d, J he.tie KdpnpoundSwdsl prepatdd By —reacthy Hzchigro-2-BethexyHy4- 7. 11
(&1, 9 3 chohobRapechyihgel o' g7 finE ) oy ot o 1o, 1, 52
7. 95 ( 1 H, agcording 6o (riethdd Bstp, yi€ld TNZ g (4i1%hof ;an\dlf whitsSisplidn mp2322-224°6)
(dec.); *H NMR (DMSO-dg): 5 6.88 (2H, d, J= 8.46 Hz),7.29 (1H, d, J= 8.88 Hz),
15 7.63 (2H,d, J= 8.50 Hz), 7.81 - 7.88 (2H, m), 8.02 — 8.08 (2H, m), .59 (1H, s),
10.43(1H, s); MS (ESI) m/z 269/271(M-H)".
Anal. for CygH;4CIO2: :
Calc'd: C: 70.99 H:4.10
Found: C: 70.59.H:4.12
20
EXAMPLE 1q
6-(4-Hydroxyphenyl)-1-methoxy-2-naphthol
A mixture of 1-bromo-6-(4-hydroxyphenyl)-2-naphtho! (0.41 g, 1.30 mmoles),
CuBr (0.19 g, 0.13 mmoles), sodium methoxide (3 mi of 4.4 N in methanol), and DMF
25 (6 mi) was heated to reflux for 3 hours. The reaction mixture was cooled to room
temperature, poured into HCI (50 ml of 1N aqueous solution), and extracted with ethyl
acetate (3x100 ml). The combined organic layers were washed with sodium
bicarbonate solution, dried over sodium sulfate, filtered, stripped of solvent, and
purified by silica column chromatgraphy (40% ethyl acetate — hexanes) to yield 0.31 g
30 (89 %) of the title compound as a white solid: mp 204-206°C; 'H NMR (DMSO-dg): &
6.88 (2H, d, J = 8.47 Hz), 7.19 (1H, d, J = 8.81 Hz), 7.57 - 7.60 (3H, m), 7.71 (1H,
dd,J= 1.41 Hz, J=8.78 Hz), 7.94 — 7.98 (2H, m), 9.54 (2H, s},
MS m/z (M-H) = 265;
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Anal . for Cl16H1202: Calc'd: C 81.34 H 5.12 Found: C 81. EEHI &8 20
EXAMPLE | f 4-(}%- Napht hyl ) phenol The title conpound was prepdr

reacti ng MQ®B8%oxyphenyl )- naphthal ene (1.01 g, 4.31 mbtY UM%y g of
pyridi nium HCl at 190C according to 25 nethod Bto yield 0.84 g (89% of a
white solid: nmp 148C, 1H NWR (DVSO-de): 8 6.92 (2H, d, J = 8.71 Hz), 7.46 -
7.53 (2H, m, 7.66 (2H, d, J =8.71 Hz), 7.79 (1 H dd, J =1.78 Hz, J =
8.51 Hz), 7afd 1608, H0,Y = 8.31 Hz), 7.95 (2H, d, J = 8.31 Hz), 8.11 (1 H,
d, J =1.19 Hz),_9.65 (1 S).,~.M5 (ESI) mz 219 (MH Anal. for Cl6H1202:
S0 Carcrd C o beHEanC ARG (G b7 31 b 5 86 520 & JUN 2006 00
03/ 051805 PCTI U¥nindo&8 26 . 60NEHE 19 6- Phenyl - 2-naphthol The title conpound
was prepared by reacting 2-nmethoxy-6-phenyl naphthalene 5 (0.54 g, 2.30
mmol) with of pyridiniumHC (10 g) at 190C according to nethod Bto yield
0. 32 g (563%ynthesis|of CumpowridssialScthentg5 169- 170 C, 'H NVR (DVBO-d8): 6 7. 12
(1 H dd, J = 2.56 Hz, J =8.54 H), 7.16 (1 H d, J = 2.56 Hz), 7.35 -

7.38 (L H m, 7.47 - 7.50 (2H, dd, J =1.71 Hz, J = 8.54
Hz) , (7.76 -m7.79 (3H, N, 7.(85 (%ﬁ?zb‘,ﬁ!}‘%@.m Hz), 8.08 (1L H d, J =

1.28 Hz), 9.82 (1 H, 2MethoxyB-(4-Hdthoxyphedyd-1clddipnaphthalerieor C18HL40:

6 (3- Hydr oxyphent 7-Soltiapiel Bareney {4 MEvTRBIE eI, 2t i ng
2- met howy - 63.¢2 nirdl XYHRERY ML) ab apsrcwhe slewlyladabd i-butylQfhium(l )0 mi oh2.5
2%” :,iﬁl 2} ]lcj m\,\HH ,cl::lp @ggg]gq)sa?tmégrgggﬁﬁég%géionq%&gﬁir@g%g7£é f%r ){rlmiret;l ?nir?dtgsl afld (a47%
solution of N-fluorobenzenesulfonimide (1.40 g, 4.5 mmol) in THF (10 mL) was added.
After 2 additional hr at - 78°C, the reaction was warmed to room temperature, poured
in water, and extracted with ethyl acetate (2x250mL). The combined organic layers
15 were washed with water, dried over sodium sulfate, filtered, evaporation of the
solvent, and purification by silica chromatography (5% THF — hexanes) yielded 0.66 g
(63 %) of a white solid: mp 150-155°C; 'H NMR (CDCls): & 3.88 (3H, s), 4.04 (3H, s),
7.02(2H,d, J= 8.69 Hz), 7.28 - 7.34 (1H, m), 7.62 - 7.67 (3H, m), 7.74 (1H, dd, J =
1.60 Hz, J= 8.79 Hz), 7.93 (1H, s), 8.09 (1H, d, J= 8.77 Hz).
20  Anal. for CgH450,F:
Calc'd: C: 76.58 H: 5.36
Found: C: 75.78 H: 5.95

INTERMEDIATE 17

25 2-Methoxy-6-(4-methoxyphenyl)-1-naphthonitrile
A mixture of 1-bromo-2-methoxy-6-(4-methoxyphenyl)naphthalene (0.76 g,
2.21 g), CuCN (0.24 g, 2.66 mmol) and DMF (10 mL) was stirred at 120°C for 4 hr.
The reaction mixture was cooled to room temperature, slurried with ethyl acetate,
filtered through silica, and evaporation of the solvent, and purification by silica column
30 chromatography (20% ethyl acetate — hexanes) yielded 0.19 g (30%) of the title
compound as a pale yellow solid: mp 182-185°C; 'H NMR (CDCls): & 3.88 (3H, s),
4.09 (3H, s), 7.03 (2H,d, J= 8.73Hz),7.29 (1H,d, J= 9.12Hz), 7.63 (2H, d, J =
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20 d6): 6 6.75 - 8 (1H n, 7.10 - 7.14 (3H, m, 7.16 &ngj(lﬁfﬂfﬁz
7.65 (1 H, dd J— 79Hz,J:8.57Hz),775(1HdJ 7

(1 H d, 3V0°5é0518P5Hz) 8.01 (1 H d, J=1.59 Hz), 9.51 (RCT{USQy398%5 78 (1
H s): M (ESI) mz 235 (MH'. Anal. for CL6HL202: Calc'd: C 81.34 H

5.12 25 Found: C. 80.94 H 5.09 30 Synthesis of Conmpounds in Schene 4
| NTERVEDI ATE 14  1- Bronp- 2- net hoxy- 6- (4- net hoxyphenyl ) napht hal ene To a

m ét ulre Oflém“-{z OIXSB ﬂ@gnﬂt-hoxwmnyll:) raamng)gvame(ﬂ-eldfit@-g 1%}}@ 8row! )
an gaC|a cetic was s adde solution o rom ne
(5. 85q, @Elﬂﬁtﬂ, Zgﬂé ng'?bé'é? s a%%""%éo m.). The m xture was stirred
for 1 hour AﬂmeotO%HligﬂiNltl ng suspension was poured into water (200 nL) and

the solid producy -53.0 N ) 03/ 051805 PCTI US02/ 39883 was
col | ected by fil{:?kéa' 7§3§%H§§3&E triturated first with water and then

with ettgyl acetkdundtG: 79.66H: T272%: 2)9190% of the title conmpound as a white
solid: nmp 172-174C, 'H NWR (CDClI3): 8 3.88 (3H, s), 4.05 (3H, s), 7.04
(2H, d, J = 8.56 Hz), 7.30 (1H, d, J = 9.01 Hz), 7.67 (2H, d, J 8. 65
Hz), 7.81 (1 H dd, J = 1.61 Hz, JINEFERMEDIAJIE)185787 1 H d J 9.04

) st R 9 ol nintdniphofi Sao'éavm%p%ﬂ@%oﬁﬁd ‘& 65 66
HChI4 57 10 | NTERMEBImixtard bf 2-methoxy-6-(4-methoxyphenyl)-1-bromonaphthalene (0 80 g,

2 et ol - 620 Mt badd RRIGAM NG AT JRUERE DS 515 il BEATS LA, O
(0.28 g, 2.mB)wasladded phepylowgnesiumbiopgder(2.2 miaof ﬁeb!tieobthw)réﬁbuceaﬁmﬂ 3

hr. The resmtﬁaqrgg*aég% HHR rift GRANGH, bbb WThdoRTRAGr U, Hafireld VR’ PRI LT N

solid was nsed w eonltrl e toyield

0.41 g (72%iCb{100rmaL), |and@xtra©tﬁ¢wthvdetaw acetate (200/mld: e eombined oganicH NVR
(cba 3) 8 Ryé&é vierb'washed it 3odium bicarbonate solution, dried over magnesium sulfate,

15 filtered, evaportation of the solvent, and purification by silica column chromatography
(10% ethyl acetate=hexanes) yielded 0.42 g (53 %) of a gray solid: mp 157-160 °C;'H
NMR (CDCl,): & 3.85 (3H, s), 3.87 (3H, s), 7.01 (2H4, d, J= 8.64 Hz), 7.38 — 7.46 (4H,
m), 7.49 - 7.57 (4H, m), 7.64 (2H, d, J= 8.64 Hz), 7.92 (1H, d, J= 9.05 Hz), 7.97
(1H, s); MS (ESI) m/z 341 (M+H)".
20  Anal. for CxsH»02 0.5 H.O:
Calc'd: C: 82.50 H: 6.06
Found: C: 82.60 H: 5.66

INTERMEDIATE 19

25 2-Methoxy-6-(4-methoxyphenyl)-1-methyinaphthalene
To a solution of 2-methoxy-6-(4-methoxyphenyl)-1-bromonaphthalene in THF
(25 mL) at 0°C was slowly added n-butyl lithium (2 mL of 2.5N) and TMEDA (0.60 g,
5.13 mmol, freshly distilled from KOH). After thirty minutes at 0°C iodomethane ( 7.3
g, 51.3 mmol, passed through basic alumina) was added and the stirring solution was
30 allowed to warm to room temperature overnight. The reaction was poured into water
(100 mL) and extracted with ethyl acetate (3x200 mL). The combined organic layers
were washed with water, dried over magnesium sulfate, filtered, evaporation of the
solvent, and purification by silica column chromatography (5% THF-hexanes) yielded
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(3H, s), 7.03 (2H, d, J =8.62 Hz), 7.32 (1 H, d,J:9.02b-|%)JU,@®§(2H
d, J =8.55 Hz 20782(2HdJ-901Hz) 7.95 (1 H, £6
8.27 (1 HWQU3/0FI8053 g1 i) MBS (EI) miz 298 (M). Anal. fB?T’Ei%?#f%"él
Calc'd: C 72.36 H 5.06 Found: C 72.06 H 4.89 25 EXAWMPLE 10 |

- Brono- 6- (4- hydr oxyphenyl ) - 2- napht hol To a sol ution of

6- (4- hydroxyphenyl) 2-naphthol (4.02 g, 17.0 nmol) in acetonitrile (150

n-) at 0C g%?oNg&rﬁé &adgmpliaéhéﬁ’@l )’H JMR om;)we Sr(3H, §P3836I rred

at 0C for 3 r an hen poured int extracted with

et hyl acet a3, §BXS2(2h. ¥, 0 ‘F%"%bﬁbﬂn@jﬁdﬂ Qa'/\r'c,g ‘Pb?‘ }g %%8%!1@) i%h

water, driegy, gree ﬁ@mnawl(ﬁﬁt@ J £ BlebHAIMSAESIONAtaTTMHH)L he sol vent ,
and purification | unm chromat ography (20% et hyl acetate -

hexanes) y.lémaieferﬁwh*@%‘{%b % of the title compound as a tan solid. The
title cgmound vggcauctmzmpusml ed by reverse -54 0 8 JUN 2006 WO

03/ 051805 PCT/ U 9 8 LC to yield a white solid: np 208-210 C
"H NVR ( DMBO- d6)* °”e§‘ égO?Qﬁs%ﬁp = 8.47 Hz), 7.28 (1 H, d, J = 8.80 Hz),
7.63 (2H, d, J = 8.50 Hz), 7.85 (2H d J = 8.84 Hz), 8.02 - 8.06 (2H, m),
9.60 (1 H, s) 10.54 (1 H, s); 313/315(MH) 5 Anal. for
Cl6H11Br2: Calc'd: C 60.98 H 352 'C 60.63 H 3.46 EXAMPLE I p 10

1- Chl or 0- 6- (4- hydr OXyIOhenMLI?Iuarmemlyd}oxyiihmil)-z-lnapbmmound was prepared by
ol ) Wi pyr i 6 GREPQUAS Mas PrERred DL eI AEBORE BRI o 12
g (41% of Mu@i‘bﬁapﬁhhél@né@d) 260 mﬂﬁﬁdpwuhdmror) tridromideR(Z. DVBIO-of ) N 8
055 (2 Gy, Dol ooy Sl el g 7
H s); M5 (£8-2241C7 'RORMEY (OIS O)d.YABa(6.89 (aH, caLeH: BI490HAR 7.22 ~ 7.28 (1H, m),
761 (2H,d, J= 853 Hz), 765 (1H,d, J= 9.12Hz), 7.79 (1H, d, J= 8.77 Hz),
15 7.92(1H,d, J= 8.73 Hz), 8.05 (1H, s), 9.63 (1H, bs), 10.00 (1H, bs), MS (ESI) m/z
253 (M-H)".
Anal. for C4gH1FO3: :
Calc'd: C: 75.58 H: 4.36
Found: C: 75.13 H: 4.40
20
EXAMPLE 1s

2-Hydroxy-6-(4-hydroxyphenyl)-1-naphthonitrile
The title compound was prepared by reacting 2-methoxy-6-(4-methoxyphenyl)-
1-naphthonitrile (0.115 g, 0.397 mmol) with pyridinium HCI (4g) at 190°C according to
25 method D to yield 0.025 g (24%) of a tan solid: mp > 220°C; 'H NMR (DMSO-dg): &
6.89 (2H, d, J = 8.37 Hz), 7.28 (1H, d, J= 9.07 Hz), 7.63 (2H, d, J= 8.42 H2),
7.88 - 7.98 (2H, m), 8.12 - 8.16 (2H, m), 9.63 (1H, s), 11.65 (1H, bs), MS (ESI) m/z
260 (M-H)
Anal. for C47H1;NO; - 0.4 H.0:
30 Calc'd: C: 76.05 H: 4.43 N: 5.22
Found: C: 76.09 H: 4.25 N: 4.83.
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Calc'd: C 70.99 H 4.10 Found: C 70.59 H 4.12 20 EXAMPLE 1g

6- (4- Hydr oxyphenyl ) - 1- net hoxy- 2- napht hol A m xture of JUN 2006

1- br ono- 6WQMBRISxyphenyl ) - 2- napht hol (0.41 g, 1.30 mmol eBET/USQ/A3B83( 0. 19
g, 0.13 mmles), sodiumnethoxide (3 mM of 4.4 Nin nethanol), and DMV 25
(6 M) was heated to reflux for 3 hours. The reaction m xture was cooled to
roomtenperature, poured into HC (50 m of 1 N aqueous solution), and
extracted with ethyl acetate (3x100 m). The conbi ned organic |ayers were
washed wi th sodi um bicarbonate sol ution {ed over sodi um sul fate,
filtered, stripped of solvent, and E H—%EI by silica colum chromatgraphy

(40% et hyI acetate - hexa 5.)..!,390 Avi-1hetyRO-naBtHel of the title
conmpound as a white SO|Id mZOwﬂe Wa;th\/% DI\/gOde) 8 688(2H d, J

= 8.47 Hz),Met 1 H, %1 % :{@
dd, J =91.41 H Tfaam'@UfPaOf@z'y‘ethPX!r@ (4- metbexyebwy')n} phenyisiaph 'e“E) (0-3691 2

(MH" = 26ppg hﬁﬁol?m&)ﬂ%ﬂ %@Qﬁ%) MQ)G% %4%‘@ &Eb@%?drﬁ%ﬁfmléé\@é 2 mMLo6f
C17H1403: Calc Found 13 5 Synt hesi s of

Conpounds | HN ic@idaf2)s Themrixrevas alloved to warm slowly to room temperature and was

2- Vet hoxy - Gstirréd"BVerASHR NETHE Fesuifilgu 8bRAGH Wadabeured Tigite? wadru{ 100N m and

2- met hoxy- 6 )&4 rrethox e - -brom) apht hal ene 128q 0 3.7 1) in

THE (25 m -gxtracted with %&E@ %‘%/’Eizk? %3’%1&8&!- Sﬂ""?'"% PrgRNIc1aXPrWers Wés@d N in

hexanes)o TWith I §timatedn Osadiinlt bi@arbmatestsomed adried7 &ef omabhesidni it_ummes and
in

| ut f N.fluorob ul f 1. 40 4.5 | 10
15 s Sdiorenan SRR A ARG 5 sl Sopr e TEPebarai Gt 1o
Ecz)oranB an?ergﬂwrmegmﬁdnes)nfmw?d b)alpﬁbparativacﬂeedrsﬁﬂbsetmmc ?met altgmg |
X e Co I he r ni,c er.s wer ed W Wa
over sodi urdnder yaguum ?Mq%eoggdy'e@@‘ié ‘]Z% o) & ﬁ'le\n,\@?e CORMRPLRE as @ ite solic”
purificati ompbmzslmbl*’@a bhwmgjmsemy g 6.6 (2K, d, J]exarsesazgyveedem.@(m
(63 9 of a white solid 155C;, "H NMR

(52 8 St A5 h G PTG GB T v 8 08 MR R, e = Aol B, o
m, 7.74 (12H, sgaMSIEST) m/z 311 (M-HY.
Anal. for CzoHi60, 0.1 H;0: :
Calc'd: C: 84.11 H: 5.20
Found: C: 83.90 H: 5.15
20
EXAMPLE 1u
6-(4-Hydroxyphenyl)-1-methyl-2-naphthol
The title compound was prepared by reacting 2-methoxy-6-(4-methoxyphenyl)-
1-methylnaphthalene (0.35 g, 1.26 mmol) with boron tribromide 3.8 mL of 1 N
25 solution, 3.8 mmol) according to method D to yield 0.15 g (48 %) of a white solid:
mp > 170°C (dec.); 'H NMR (DMSO-de): 8 2.42 (3H, s), 6.87 (2H,k d, J = 8.33 Hz),
7.15 (1H, d, J = 8.81 Hz), 7.59 (2H, d, J = 8.35 Hz), 7.65 (1H, d, J = 8.93 Hz), 7.71
(1H, dd, J = 1.24 Hz, J = 8.90 Hz), 7.88 (1H, d, J = 8.87 Hz), 7.95 (1H, s), 9.49 (1H,
s), 9.52 (1H, s); MS (ESI) 249 m/z (M-HY)".
30 Anal. for C47H1402:
Calc'd: C:81.58 H:5.64
Found: C:81.15 H:5.58
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1.60 Hz, J 879Hz)793(1Hs)809(1HdJ—867 o000 Anal .
for C18H1502F Calc'd: C 76.58 H 5.36 Found: C 75.78 H

| NTERVEDI ME03(0A1808 5 ot hoxy- 6- ( 4- met hoxyphenyl ) - 1- napht hoRET/UB§239888

m xture of 1-brono-2-net hoxy- 6- (4-nmet hoxyphenyl ) napht hal ene (0.76 g, 2.21
g), CuCN (0.24 g, 2.66 nmmol) and DVF (10 m-) was stirred at 120C for 4 hr.
The reaction m xture was cooled to roomtenperature, slurried with ethyl

acetate, f$yrithesid oflComprumds incSchemwedé evapor ation of the solvent, and

purification by silica colum 30 chronmatography (20% ethyl acetate -

hexanes) yielded 0.19 g (30% of tINERMEDIATEQTTpOUNd as a pal e yel | ow
s

ol 16 105C M R %m&%@fw%@ﬁ 5 35 (560 8
JUN 200% \W@ePbiddB1805 PCTI USD2/ 39883 8.73 Hz), 7.88 (1 H, dd, 32198 ke,
= 8.73 Hz) 7 B9 o Soltordiof 6-brorho @nehol 013068 g 81133 mmol) andTBOMSEL 8. 14

J

1 H d Jz Al 1602 X
564 5 Foufld 0o 77 e oNE el 58 e ipdble (i §: 20 Fimod “rhe’”

2- Met hoxy- 6$c(ll4lt+amavamstﬂétbfoyl3) hr] -noikexch with rsagintrhbicarbenalte salution (280 mbf, and
2-meth 65 t . I
and tet ok S BEEENAR RS dodaifRREE L BOHE), Ty ubinedtommi @ |
m.) waslddeerepiashed withveaten dtiedaverd engghesium sulfate3fillered and Beaporatiohef theact i on
I Xt b d
Mto 1N LRV oBFtet o tdh kel el il anfietaf e do BRI GERTR DI e ©
combi ned or@lﬁrﬁqlﬂ’lpqua%@ﬁ@ whiteesoliished wi t h sodi um bi car bonate sol uti on

dried 1 t t f 4 d
pur 1 cati on SURCIGHEIGHs DReer; 2, 101 @HES) 7 QIR AR Y 72281 )T, BRKEL . "
yi el ded 0. 42.14 ((Bsd% = 02.18 H$).af4& 61 H, did phf 1530 U506/ ©B. THHZNVIE4 Obidsy = 8

3 85 =7 +7.46 (4H,

7 aB  YTLig e 2yl og it ghafs B sy iion 10 2T o
Hz) 7.97 AnalHor §)eH: (3180)25#1'2@ 341 (MrH) +. 20 Anal for C24H2002 ' 0.5
H2Q Calc'd: C: 56.97 H: 6.27

Found: C: 56.81 H: 6.43

20 INTERMEDIATE 22
Tert-butyl(4-bromo-2,6-difluoro-phenyloxy)dimethylsilane
The title compound was prepared by reacting 4-bromo-2,6-difluoro-phenol
(10.54 g, 50.4 mmol) with TBDMS-CI (9.88 g, 150.7 mmol) according to method E to
yield 14.61 g (90%) of a clear, colorless, oil: 'H NMR (CDCl3) 8 0.17 (6H, s), 0.99 (9H,
25 s),7.02(H,d,J=7.13 Hz).

INTERMEDIATE 28
Tert-butyl[(2-(6-naphthyl boronic acid)oxy]dimethylsilane
Method F
30 To a solution of tert-butyl[(6-bromo-2-naphthyl)oxy]dimethylsilane (19.18 g,

56.9 mmol) in THF (200 mL) at =78 °C was slowly added n-butyl lithium (25 mL of 2.5
N solution in hexanes). The solution was stirred for thirty minutes and triisopropyi
borate (53.5 g, 285 mmol) was added. The solution was stirred for 1 hour at -78 °C
and then allowed to warm to room temperature overnight. The solution was then
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Calc'd: C 82.50 H 6.06 Found: C 82.60 H 5.66 INTERNEDI@EE
2- Met hoxy-6- (4- met hoxyphenyl ) - 1- net hyl napht hal ene To a solUution o

2- met hoxy“@é‘a’lp—sﬁ@?hoxyphenyl ) - 1- br ononapht hal ene in THE (%T/H\S_‘?Ba?%oc was
slowy added n-butyl lithium (2 nL of 2.5N) and TMEDA (0.60 g, 5.13 nmol,
freshly distilled fromKOH). After thirty mnutes at OC i odonmethane ( 7.3
g, 51.3 mmol, passed through basic alum na) was added and the stirring

sol ution wagoRd tald eweshd Stk With MG 260 trﬁ.”BﬁﬂNtsw&ioﬁK%rn‘icghiim{tJQ(e ghgggt i on
acetat e X

was poured into water 180_ and extracted with ethyl. S
m). The cdnmur%waﬁﬁgﬁﬁéte Mﬁ@%vl agpiate (X d“m-tjﬁh%?@neaprwu‘omrs
gagnels! um swélré %bﬁset:ftﬂatécﬂbeﬂt voIEM%RgFZSEI_ﬁwQ.n r?n}stalhmtiors Mailégﬁ%uceg?ﬂt(l)wﬂ‘é&x'aﬁéﬁgg Bgn
silica co chr o ra % - hexanes). yi el ded -
Vb 031 051 8 GHEE POLEPS UG Ao SBd by salioe 289 ahied MRuSTarui0 ¥t 1880, - 1
(NR/RH( cg)@ ?)g_(?@"/afBﬁwe(tﬂIU%cosipnusd aganbﬁhbhite)sona.oz (2H, da J =_8.174716Hz)5 7.29
800 (1 H B, '3@340@?%%%&?3%6&3&?6% @"bﬁzfﬁﬂ@&ﬂm{aﬁ .2%{5312- J2e 89
E)lﬁ/b iéBflJZ,l%,lHZ@(ﬂS. dal ?'2c5re]‘> lg‘z), 6.(734$H,H|:1.)ﬁ= 8154 WWBZ)J(S:H’EM‘ f2_C-L IHi;o7Ei--|z£3,3 g
r z o= 6-.(4: rox -2 e L) oun
was prepar el b§§bg'%c)t 7%& éHm)ét oﬁﬁg?%)'n%t%ﬂgi{epﬁ)em -Sq-’?/lz@(gbcﬂﬁg {'rﬁal ene
(0.250 g, ArRR6fonTpH,:BO4Si boron tribromide (2.7 nL of 1 N solution, 2.7
| di . ) t ield 0.13 159 f whi t lid:
rznfg-)zzi'@?o'r H &%&%@ﬁ&'@%}%’?%' 89 (2H, a S =/%.29 ﬁz),lrezgo-l 7. ng(l H,
M, 7.61 (2H CFoudd=CHAGIT7 Hz$.787.65 (1 H, d, J = 9.12 Hz), 7.79 (1 H, d, J
= 8.77 Hz), 157.92 (1 H d, J =8.73 Hz), 8.05 (1 H, s), 9.63 (1 H bs),

10.00 (1 H, bs); Ms (ESI) mlz 253 (MH Anal. for Cl6H, 1F02: Calc'd: C
75.58 H. 4.36 Found: C. 75.13 H INTERMEDIAFERRPLE | s

3-Fluoro-4-methoxyphenylboronic acid
15 The title compound was prepared by reacting 4-bromo-2-fluoroanisole
(10g, 0.049 mol) with n-buty! lithium (23.4 mL of 2.5 M solution in hexane, 0.059 mol)
followed by triisopropyt borate (45.2 mL, 36.9 g, 0.196 mol) according to method F to
yield 7.1 g (85.2 %) of a white solid: MS (ESI) m/z 169 (M-H)": '"H NMR (DMSO-d): &
3.84 (3H, s), 7.10 - 7.16 (1H, m), 7.51 - 7.60 (2H, m).
20
INTERMEDIATE 30
3,5-Difluoro-4-tert-butyldimethylsilyoxyboronic acid
The title compound was prepared by reacting tert-butyl(4-bromo-2,6-difluoro-
phenyloxy)dimethylsilane (12.98 g, 40.19 mmol) with n-butyl lithium (27.6 mL of 1.6N
25  solution, 44.2 mmol) followed by triisopropyl borate (37.8 g, 200 mmol) according to
method F to yield 4.38 g (38%) of a white solid: 1H NMR (DMSO-dg): & 0.25 (6H, s),
1.06 (9H, s), 7.54 (2H, d, J = 7.93 Hz).

INTERMEDIATE 31
30 4-Methoxy-2-methylphenylboronic acid
The title compound was prepared by reacting 4-bromo-3-methylanisole (10g,
0.050 mol) with n-butyl lithium (24 mL of 2.5 M solution in hexane, 0.055 mol) followed
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2- Hydr oxy- 6- (4- hydr oxyphenyl ) - 1- napht honitrile The title coq;rggm nd s
pr epar ed %reactl ng 2- met hoxy- 6- (4- net hoxyphenyl)- 1-napht tri (0.115

g, 0.397 P3/OSI#95h pyri di ni um HO  (4g) at 190C according ?%T/UQ@/W:’hod D
to yield O. 025 g (249 of a tan solid: nmp > 220C, 1H NVR (DVSO-de): 8 6.89
(2H, d, J =8.37 H), 7.28 (L H d, J = 9.07 H), 7.63 (2H, d, J = 8.42
Hz), 7.88 - 7.98 (2H, n), 8.12 - 8.16 (2H m, 9.63 (1 H, s). 11.65 (1 H,
bs);, M5 (ESy truldobrop?ﬁlﬁbréM(HT 7A0B)] 47, (bp @.’QgHio’lmorduﬁg t% wiéfRod :Foto%ldibd' C

16 03 A S bl ot .+ o o8 0 6 S 200

6- (4- Hydr oxyphenyl ) - 1- phenyl - 2- napht hol Method D 5 To a m xture of

2- met hoxy- 6- ( 4- met hoxyphenyl )-1-p ene (0.36 g, 1.06 nmol) in
CH2Cl2 (25 nL) at 0 C was sIovMyhlg‘&éé@%ﬂ}}%?# rlbrom de (3.2 nL of 1 Nin

CH2Cl 2) .5 The mi xture was ﬂa-awoumwmﬁhawlmabmwm tenperature and was
stirred overnig e result sol uti u |nto wa
and extracted \?\TQ%IQ WWPQE@ Xgé W@?&S@Mﬁa‘ﬂ%@ Eg aﬂb"iegﬁné)é” %'yers
ver e washed1.50 mvblh with 3fluared- madowhévnerm@ama (emlug, 11080 metol )eatcondiig
magnesiums e v $1.aat, lica
col um chr o%a’?%“‘?%&a@ )@gg&aé é)ma}) %ﬁ %%Qaﬂ"@sﬂ)%?ﬁq %g‘ @ﬂp&ép‘%) ‘ative
rever se- phas(3.947138, zsfﬂ,d? 04 v heO (LHhca), 7\#&8:ul]t52a(t4H1®ri) 768\(H| de,d/ ©.11841 Hz,(42%
of the tle_c e np ,14 C, 1H NWR (DVBO-de): 8
6. 86 (2f§ e gg?g&gg @iﬁ%@ mﬁéfp“("k 4 Y15 %FP%ZLG% 48 - 7.61 (5H, ),
7.84 (1 H, AnalJorCgHFQHz), 8.02 (1 H, d, J = 1.46 Hz), 9.52 (2H, s); M5
(ESI) mz 311 ( H1e02.0.1 H2O : Calc'd: C 84.11 H 5.20
tound: | 33 o0 Chbg Ghngs B SR 2D
6- ( 4- Hydr oxyphenfeund1 Cn81.8¢ H: 3. #8apht hol The title conpound was prepared by
reacti ng 2-nmet hoxy-6-(4-net hoxyphenyl) -
15 EXAMPLE 1ay
6-(3,5-Difluoro-4-hydroxyphenyi)-2-naphthol
The title compound was prepared by reacting 6-bromo-2-naphthol (0.165 g,
0.74 mmol) with 3,5-difluoro-4-tert-butyldimethyisilyoxyboronic acid (0.25 g, 0.87
mmol) according to method A to yield 0.14 g (70%) of a tan solid. This material was
20 further purified by preparative reverse phase HPLC to yield the titte compound as a
white solid: mp 216-220 °C; 'H NMR (DMSO-dg): & 7.09 ~ 7.13 (2h, m), 7.50 (2H, d,
J =10.00 Hz), 7.73 (2H, s), 7.78 (1H, d, J = 8.58 Hz), 8.10 (1H, s), 9.83 (1H, s),
10.28 91H, s); MS (ESI) m/z 271 (M-H)".
Anal. for CygHqoF20; " 0.25 H,0:
25 Calc'd: C: 69.44 H: 3.82
Found: C: 69.70 H: 3.63

INTERMEDIATE 34
6-(3-Fluoro-4-methoxyphenyl)-2-naphthol
30 The title compound was prepared by reacting 6-bromo-2-naphthol (3.2 g, 18.8
mmol) with 3-fluoro-4-methoxyphenylboronic acid (3.5 g, 15.7 mmol) according to
method A to yield 3.3 g (78 %) of white solid: mp 174-176°C; 'H NMR (DMDO-ds):
33.89 (3H, s), 7.11 (1H, dd, J=8.79 Hz, J = 1.95 Hz), 7.13 (1H, s), 7.26 (1H, J=8.79
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25 solution, 3.8 mml) according to nmethod Dto yield 0.15 of a
whi te soI WO 030518051 70C (dec.): 1H NMR (DVBO-de): 8 2.42 (3 T/y§02/®8®7 (2H, k
d, J =8.33 Hz), 7.15 (1H, d,J=8.81Hz),759(2HdJ 8. 35 Hz)

7. 65 (lH, d, =893 H), 7.71 (1 H dd, J =1.24 Hz, J = 8.90 Hz), 7.88
(1 H d, J-887Hz) 7.95 (1 H s), 9.49 (1 H, ), 952(1H s); Ms
(ESI) 249 WH.E) 77RO, d?eD-AWHszee@lﬁFM%1ﬂimsz-q 64 H2P 71 1ﬁ4ddFound

SIS T el o e

Ter t - but yl [ (164, b), 9@1-@Hna) MSH{ESIpmyd 26m@es-HYyl sil ane 5 Method E To a sol uti on

of 6-brono-2- hi.hol 3.68 g, 61.33 mol) and TBDMS-C (11.09 g, 73.6
mol) in Dl\lénqa@r{ﬁ p')aF\g%s added im dazole (10.2 g, 150 mmol). The solution

was stir§ed for QGalbd; CnTé&etiHwiB8 sodi um bi car bonate solution (250 nL), and
extracted with 59% et tg- hexanes (3x 250 nL). The conbined organic
| ayers 10 were \/\g g B\Ahﬁgﬁla?efras dried over magnesium sulfate, filtered
and evaporation of the solvent yielded a tan oil which was dried under

vacuumto yield 19.92 g (97 % of hiak npound as a white solid: 1 H
NVR (CDCl 3): 8 0.24 (6H, s), 101'&8&’2ME}AT%3§0(1H dd, J :226Hz

J =
8 81 Hz) 7.14 (1 H, d, 6-(¢-mth5xy-ﬁ-)netﬁylpﬂe0¥l)-El-namitho] 1.80 Hz, = 8.77
1 H,

1 H, 7
S TE 1) et sartpiiieibes Rlepered Xy fepcfit b ranE 2 hathmdt 8 6 8
Cal c' d: C &edd)7with 4anethoxy=dumelhylthengibo®bicHacid (13420 7.0TRRLERIcAIEINg2to
Tort - but yl o ) L
Compound wadeloBTRIPYEECH 56 G S oByCHYENGHIN Sl s 184 1265 MR Gy
50. 4 mmol ) dd)t H2. 28PM3)CB.769388s)y 6.85(1H! ddnd =) 8.35 dHx; di=n@. 56d-|z)196 ISOc(ﬂEE d.0
ield 14.61 f >, I 7
3(“6‘; 18, 69%%’@ %qu(ﬂ %"&7 ()-(Z:Q?gﬁze%s 2%;—@35'H§"Yﬁ4(93923)(1§| 9. 3¢
15 8.33 Hz) 7.35 (1H, dd, J = 8.39 Hz, J = 1.37 H2), 7.67 (1Hs) 7.70 (1H, d, J = 8.53
Hz), 7.78 (1H, d, J = 8.78 Hz), 9.74 (1H, s); MS (ESI) m/z 263 (M-H)".
Anal. for C15H16 02:
Calc'd: C: 81,79 H: 6.10
Found: C: 81.43 H: 6.01

1- net hyl napht hal ene (0.35 g, 1.26 mmol) with boron tribrom Fgea i%'? of 1 N

20
EXAMPLE 1}
2-Fluoro-4-(2-naphthyl)phenol
The title compound was prepared by reacting 2-(3-fluoro-4-methoxyphenyl)-
naphthalene (0.22 g, 0.87 mmol) with boron tribromide (1.75 mL of 1N solution, 1.75
25 mmol) according to method D to yield 0.13 g (63%) of a white solid: mp 110-112 °C;
'H NMR (DMSO-dg): § 7.05 — 7.11 (1H, m), 7.47 - 7.54 (3H, m), 7.65 (1H, dd, J =
220 Hz, J = 12.92 Hz), 7.82 (1H, dd, J = 1.80 Hz, J = 8.62), 7.90 - 7.98 (3H, m),
8.17 (1H, bs), 10.07 (1H, bs); MS (ESI) m/z 237 (M-HY).
Anal. for CygHy;FO:
30 Calc'd: C: 80.66 H: 4.65
Found: C: 80.31 H: 4.29
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| NTERVEDI ATE 28 Tert-butyl [ (2-(6-naphthyl boronic acid)oxy] oH ge\htﬂyﬁé | ane
Met hod F 30 To a sol ution of

tert - but yMQ8¥¥M80- 2- napht hyl ) oxy] di met hyl si | ane (19.18 gPCTH§OM398%%() in
THE (200 m-) at -78 C was slowy added n-butyl lithium (25 nL of 2.5 N
solution In hexanes). The solution was stirred for thirty m nutes and
triisopropyl borate (53.5 g, 285 mmol) was added. The solution was stirred
for 1 hour at -78 C and then al | OV\Bﬂx‘mpl\_/@.ﬂmtO room t enperat ure

overni ght. The sol ution S en -60 0 8 JUN 2006 WD 03/ 051805

PCTI US02/ 39883 cool ed tom% HB’%TWFWPW'M@:"WUEPM of 1N sol ution)

fT ﬁr 10 mT nuzI es. Th@tutwbesmpomd/\aas geapafyattqﬂremdg @—Kélﬂuoraﬂf‘-ﬁ\é%x;( Rﬁﬁ@ n).

e conbi ne e

Grystal 11 2alRaHalA800 e DR MiRdeea Wokirtde e 22hkProl- S sp s i

;:gl I tectﬁwl bgz‘,H&(Blht?j arlmoarmbcdﬁin_gdtoumdllmd\mwtymd easlrﬁgom&%)'sofé gléd“?%f—? g;
e title conpoun i d: e

0.99 (9H, sf zf@zf_é‘@ HWZP@@Q:&): é?@@&?@é?&{-ﬁz %%4236(1('1‘-“ JF g =

a-Z§36 ?zéé Q%H%JHQWE%‘Z&%?H?%@@ Hzlilli%/g)sg%& nght%q/gb? 8. 33

anal . for CUBrBIELAEHD) % AN xﬁ% AW 678

| NTERVEDI ATRISXESI)Inkl 28@r(M-MY.nmet hoxyphenyl boroni ¢ acid 15 The title conpound

was prepare a 2-f 1 uoroani sol e 10g, 0.049 nol) with

n- bultoyl ﬂl‘@n@(?@%'ﬂf @T@BO@DM solution in hexaﬁle g0. 059 nol) )fol | owed

by triisopropyl Qaicat €: 74480 B:442 36.9 g, 0.196 nol) according to rrethod F

to ield 7. ite solid: M5 (ESI) mz 169 (M "H NWVR

(DVEO d6): 5 3%&‘?'}"39/9 ?éw});f{% 7.16 (1 H, Er) ) o 768(|2_|)H M. 20

| NTERVEDI ATE 30 3,5-Difluoro-4-tent butyl di nethylsilyoxyboronic acid The

title corrpo ey r&act tent butyl (4-brono-2, 6-difl uoro-

phenyl o Fg'g‘h\é@ﬁm |€°ﬁ§{"?‘f’ég%§‘ Setie #?9 mmol) with .n-butyl lithium (27.6

m. of 1. N 25 soI ution, 44.2 mml ?NTEQHEBYFH:‘:@’ triisopropyl borate -(37.8

g, 200 mmol ) according to
1-Chloro-6-(3-fluoro-4-methoxyphenyl)-2-naphthol

The title compound was prepared by reacting 6-(3-fluoro-4-methoxylphenyl)-2-
naphthol (1 g, 3.73 mmol) and NCS (748 mg, 5.60 mmol) in THF (35 mL) according to
20 method A to yield 780 mg (69 %) of brown solid: mp 137-139 °C; '"H NMR (DMDO-d¢):
53.89 (3H, s), 7.26-7.33 (2H, m), 7.61 (1H, d, J = 8.63 Hz), 7.71 (1H, dd, J = 13.08
Hz, J = 2.16 Hz), 7.84 (1H, d, J = 8.93 Hz), 7.92 (1H, dd, J = 8.92 Hz, J = 1.80 Hz),
8.06 (1H, d, J = 8.86 Hz), 8.19 (1H, d, J = 1.55 Hz), 10.52 (1H, s); MS (ESI) m/z
301/303(M-HY)'.
25  Anal for C4¢H4,CIO:
Calc'd: C: 67.45 H: 4.00
Found: C: 67.35 H: 3.78

INTERMEDIATE 37
3_0 1-Chloro-6-(4-methoxy-2-methylphenyl)-2-naphthol
The title compound was prepared by reacting 6-(4-methoxy-2-methylphenyl)-2-
naphthol (800 mg, 3.03 mmol) and NCS (485 mg, 3.61mmol) in THF (30 mL)
according to method A to yield 640 mg (71 %) of yellow solid: 'H NMR (DMDO-d¢): &
2.26 (3H, s), 3.79 (3H, s), 6.86 (1H, dd, J = 8.36 Hz, J =2.63 Hz), 6.91 (1H,d, J =
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rrethodFtoyieId438g(38% of a white solid: 1H NWR ( 025
= 7.93 Hz). 30 Il\rrggﬁ/g[?ﬁﬁ)r

(6H, s), ‘éoﬁ:gsaéﬂg 7.54 (2H, d, J
4- Met hoxy-"2- \ phenyl boronic acid The title conpound vvagc'ﬁllnéﬁzéﬁ%@ by
reacting 4-brono-3-methylanisole (10g, 0.050 nol) with n-butyl 1ithium (24

m. of 2.5 Msolution in hexane, 0.055 nol) followed -61 0 8 JUN 2006 WO
03/ 051805 PCT/ US02/ 39883 by triisopropyl borate (57.7 nL, 47.02 g, 0.25

mol ) accordzsg TR2 (WMl dF Jt=0 8y34eHg), 7.31 (1H, 4,69=B)8DHz)a 7\86 (1B, 86)J €8.745

L) ey . %“‘L*Eﬁaﬂ?nzﬂ?%ﬁvﬁﬂ 812 (18, 7 581 120 10.66, (0125 "G MR ca by
ge?rtl ng i Wﬂﬁpﬁ@%ﬁ%lﬁé 070131.48, 1121201617d| 118/3M21.94, 127. Qg 128.15,
o hod o128 2 Ao B R0 FA6 8P 188 0 i @B%ﬁ;}%&% i %een”

(CDCI 3) 5 SmiRoyR9SAM-HE), 7.04 - 7.10 (L H ), 7.43 - 7.52 (4H, n), 7.68
(1 H, dd, 10J—857Hz)784-792(3Hrr)797(1H d,
3 =105 Hzﬁ‘"a']fﬁ%‘“ﬁ%”gr'oﬂ?mlro . Calc'd: C 80.93 H 5.19 Found: C
81.01 H 4.78 1CaxXaMpLR2.86: 586( 3, 5- Di f | uor o- 4- hydr oxyphenyl ) - 2- napht hol

The title corrpou,ﬂq!EI a0y reacting 6-brono-2-naphthol (0.165 g,
0.74 mmol ) with ngéff%g? fﬁtent but yl di net hyl si | yoxyboronic acid (0.25

g, 0.87 mol) according to nethod Ato yield 0.14 g (70% of a tan solid.
Thi s rial was 20 further purif'%? fparative reverse phase HPLC to
yield the title corrpound as a white soli 216-220 C, 1H NMR (DWVSO d6):
8 7.09 - 7.13 (2h, m, 1:CHoro-e{3-fluoro-4- lwdmwoenﬂ)-z-napthIzH s), 7.78 (1

w2 271 (w by el Sorblotd, e sirspsed ) Jeclsd) 1-nbita Mol iy =)

3.82 Foundphepyl)@napbthal (4205 g, NFBSRVEDDINMEthskoron tribromide (3.9 mL of 1.0 M
solution in CH:Cl,, 3.89 mmol) according to method D to yield 330 mg (82 %) of a
15  yellowish solid: mp 195-198 °C; '"H NMR (DMDO-dg): 6 7.08 (1H, t, J = 8.86 Hz), 7.32
(1H, d, J= 8.89 Hz), 7.47 (1H, dd, J = 8.42 Hz, J = 1.52 Hz), 7.63 (1H, dd, J = 12.88
Hz, J = 1.98 Hz), 7.83 (1H, d, J = 8.95 Hz), 7.88 (1H, dd, J = 8.93 Hz, J = 1.61 Hz),
8.05 (1H, d, 8.86 Hz), 8.15 (1H, d, J = 1.25 Hz), 10.05 (1H, s), 10.50 (1H, s); MS (ESI)
m/z 287/289 (M-H)".
20  Anal. for C4sH1oCIFO.:
Calc'd: C: 66.56 H: 3.49
Found: C: 66.37 H: 3.65

EXAMPLE 1y

25 1-Chloro-6-(4-hydroxy-2-methylphenyl)-2-naphthol
The title compound was prepared by reacting 1-chloro-6-(4-methoxy-2-
methylphenyl)-2-naphthol (400 mg, 1.41 mmol) with boron tribromide (4.0 mL of 1.0
M solution in CH;Cl;, 4.0 mmol) according to method D to yield 310 mg (77 %) of a
yellowish solid: mp 216-218 °C; 'H NMR (DMDO-de): & 2.20 (1H, s), 6.68 (1H, dd, J =
30 8.19Hz J=242Hz),6.72 (1H, d, J = 2.13 Hz), 7.10 (1H, d, J = 8.16 Hz), 7.29 (1H,
d, J = 8.89 Hz), 7.29 (1H, d, J = 8.89 Hz), 7.53 (1H, dd, J = 8.78 Hz, J = 1.62 Hz),
7.76 (1H, d, J = 1.38 Hz), 7.80 (1H, d, J = 8.94 Hz), 8.02 (1H, d, J = 8.72 Hz), 9.4 (1H,
s), 10.43 (1H, s); ® NMR (DMDO-ds): §20.47, 112.20, 112.99, 117.00, 118.686,
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6- ( 3- Fl uor o- 4- net hoxyphenyl ) - 2- napht hol 30 The title corrpounéj smﬁéepared
by reacting 6-brono-2-naphthol (3.2 g, 18.8 mvol) with

3-f 1l uoro- ﬁ%’%%"’phenyl boronic acid (3.5 g, 15.7 nmmol) acBGT’@ﬁW%Q?
method A to yield 3 g (78 % of white solid: np 174-176C, 'H NMR

(DVDO- de) : 8389(3H s) 7.11 (1 H dd, J =8.79 Hz, J = 1.95 Hz), 7.13
(1 H s), 7.26 (1 H, J 8.79 -62 0 8 JUN 2006 WD 03/051805 PCT/ US02/ 39883

)7 7. SL (112d1H35 C‘127st3~ '5287(% sz)s387 1% 471 150, o@dnsd 88 1§1 68 1. oé 1361Hg‘i’5 HZ)

7.71

(1 H d, J 150888795%? M§(5$')'('/22ﬁ3/2§§ M'§2)81 (1 H s) |v5 (ESI) n z 267

(M H)-. Anahnalffer CHEGIGEC2: 5 Calc'd: C 76.11 H 4.88 Found: C 76.03 H
4.

78 | NTERVEDI AT, xy- 2- met hyl phenyl ) - 2- napht hol 10 The title
conpound was pr e%%f?gdcby( ?Egbfh ﬁg 6- br ono- 2-naphthol (1.8 g, 5.4 muol)

W th 4- et hoxy- Foumdhgl phed: B@esoni ¢ acid (1.74 g, 7.0 mmol ) according to
nmethod A to yield 1.56 g (73 %9 of yellowi sh solid: np 124-126C;, 1H NWR
(DVDO- de): 8 2.25(3H,s), 3.78 (3H, s), 6.85 (1 H dd, J =8.35 Hz, J =
2.56 Hz), 6Syifthédlsidf CbmpoundsdnBehemes8 7.09 (1 H, dd, J = 8.75 Hz,
Hz) , 713(1H s), 7.20 (1 H d, J = 15 8.33 Hz), 735(111 dd,
Hz, = 1.37 Hz), 7.67 (11-1,s), T7INTERMEDIATE 38 J 8.53 Hz), 7.78 (1 H

d J = 78 Hz), 9.74 (1 M ‘. Anal. for Cl8H16
02: Cal@’ i & 51208t Lo betngfixhaphtalBrinBaron bl Save £
g l(:|3u]9|ro 4- (i nalphd Isgoglrphélask w‘élseaddedlzabmp&mw\omnammwmreecs m’th]‘aS&i ng
uor o- e Qr on

tribrom de OE;E %l%gﬁu% F)S(S {?R\Eh aanf %%v& %QEE?J%P ?aﬁcpé‘?mﬁé'% ° #&%od D
t7 0035” el d 0. ifngicator. 6 3e mf)<ttaewbast eoaterd tal =786 aad)seaau@;htmum NBE&R naLDB -3 B) HZ8
= 12.92 Hz)15°q'}}'j°§§“ %"6 dﬁg m%ﬁﬁg’ﬁg%zﬂw'ﬂddeé’ ‘ggﬁrﬁ’ 9(5“%(#‘7" '§9('%’i? g?ﬁ
8.17 (15, toisppropy. HWate 14'Han293 7 BnglE8as added @gizthe kblkion was stirred for 1 h

at ~78°C and then allowed to warm to ambient temperature. Then ice cold 2 N HCI

(100 mL) was added and the mixture was stirred for 5 minutes after which more 2 N

HCI (100 mL) was added and stirred for another 5 minutes. The mixture was then

~
'_\

extracted with ethyl acetate (3x), dried over MgSO,, and concentrated to near
20 dryness. Hexanes added to the concentrate induced crystallization which was then
collected by filtration and then dried under vacuum to give 7.01 g (~100%) of a light
orange powder. 'H NMR (500 MHz, DMSO-ds) 5 3.88 (3H, s), 7.15 (1H, dd, J = 8.9
Hz, 2.7 Hz), 7.29 (1H, d, J = 2.5 Hz), 7.75 (1H, d, J = 8.3 Hz), 7.83 (2H, appt), 8.30
(1H, s); MS (El) m/z 202.17(M").
25
INTERMEDIATE 39
2-Chloro-4-(6-methoxy-2-naphthyl)phenol
A mixture of 4-bromo-2-chlorophenol (730 mg, 3.5 mmol), (6-methoxy-2-
naphthalenyl)boronic acid (780 mg, 3.85 mmol), sodium carbonate (930 mg as 2 N
30 aqueous, 8.8 mmol), and tetrakis(triphenylphosphine)palladium(0) (203 mg, 0.18
mmol) in DME (45 mL) was brought to reflux for 12 h. The reaction was then cooled,
extracted with ethyl acetate (3x), dried over Na,SO; and concentrated. Column
chromatography (30% EtOAc/hexanes) produced 360 mg (30%) of product as a white

solid. mp 129-130°C; 'H NMR (300 MHz, DMSO-ds) & 3.88 (3H, s), 7.08 (1H, d, J =
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Anal . for Cl6H1IFO 30 Calc'd: C 80.66 H 4.65 Found: C g(a %%54 29 0
O JUN 2006 03/051805 PCT/ US02/ 39883 EXAMPLE 1 k

6- ( 3- FI uort? BM18¥0xyphenyl ) - 2- napht hol The title conmpoundPGEASPE8F ed by
reacting 6-(3-fluoro-4-nethoxyphenyl)-2- naphthol (600 ng, 2.24 nmol) with
boron tribromde (6.27 nL of 1.0 Msolution in 5 CH2Cl 2, 6.27 nmoi)
according to nethod Dto yield 385 ng (68 %9 of a yell ow sh solid

216-219 . 8BIHAYY.A DN o).~ ee?HQ&VH%g ASHIHY, JZ 23 H, Hs ﬂmi- 8. 37
J='8.68 stgﬁ'?f 24 *3%?) ié)l’ @, "f‘g 7(47 Hi;?& I3 %é'zhgz%@'* g, és 8(@) ﬁg%)H 9.79

(1 H s), 9s)93034(‘r|H ) MS iz 283R85(01 pattefd) (MM HY): . 10 Anal . for CL6HL1 FO2
* 0.13H20 89 H 4.42 Found: C. 74. 86 H: 4.33 15 Synt hesi s of
Conpounds A1 OIS, ATE 36

1- Chl or & 6- ( 3- f | Galc'd: G: bThblk¢@enyl ) - 2- napht hol The title conpound was

prepared by rea q!p‘g hygr-6- 4- met hoxyl phenyl ) -2- naphthol (1 g, 3.73
nmol ) and NCS (74 €: g?‘gél-l-'g, in THE (35 nml-) according to 20 nethod A
to yield 780 rrg (69 % of brown solid: np 137-139 C; 'H NVR (DVDO-d6): 8

3.89 (3H, s), 7.26-7.33 (2H, m, 7 J =8.63 Hz), 7.71 (1 H, dd,
J = 13.08 Hz, J = 2.16 H) 784'?’1"3{"&3%5%893@ 792(1H dd J =
8.92 Hz, J = 1.80 Hz), 83@“?@14 iﬁ-mthGKV!Z-BaBBtWﬂPhemuQ (11-1,

%:1231??10 lgaFczz fﬁelﬁie %&)‘poéhﬁ \&féé)%p @%éﬁ‘(&% Wﬁ%é%hﬂ{ﬁl%l ATE
37 30 1- ChlB:3menqiuwith|123%3-104 %qu&ﬁmm@mm toohethdth& toiyteld25.609 gpound
bas prepar qgfr;] c(J)N (g@?ﬁtgg%n@ g 126?1%”&5 %Wﬁb@?gﬁ#ﬂ 3:80"3AY "Ob7 (Fi90 M.
= 8.39 Hz, J = 2.45 Hz), 6.98 (1H J=240Hz), 7.19 (1H, dd, J=8.98 Hz, J =
2.46 Hz), 7.32 (1H, d, J = 8.39 Hz), 7.35 (1H, d, J = 2.38 Hz), 7.50 (1H, dd, J = 8.47
15 Hz, J=1.73 Hz), 7.83-7.88 (3H, m), 10.04 (1H, s); MS (ESI) m/z 283/285 (M-HY.
Anal. for C4¢H4:CIO: :
Calc'd: C: 71.71 H: 4.60
Found: C: 71.50 H: 4.62

20 INTERMEDIATE 41
2,6-Difluoro-4-(6-methoxy-2-naphthyl)phenol
The title compound was prepared by reacting 4-bromo-2,6-difluorophenol (3.5
g, 16.8 mmol) with intermediate 38 (4.2 g, 20.2 mmol) according to method A to yield
1.1 g (23 %) of white solid: mp 188-190 °C; 'H NMR (DMSO-dq): 5 3.89 (3H, s), 7.19
25 (1H,dd, J=892Hz, J= 2.52Hz),7.34 (1H, J = 2.41 Hz), 7.48-7.59 (2H, m), 7.80
(1H, dd, J = 8.61 Hz, J = 1.76 Hz), 7.88 (1H, d, J = 8.65 Hz), 8.17 (1H, d, J = 1.25
Hz), 10.31 (1H, s), MS (ESI) m/z 285 (M-H)".
Anal. for C47H42F20,: :
Calc'd: C: 71.32 H: 4.23
30 Found: C: 71.10 H: 4.17
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according to nethod Ato yield 640 mg (71 % of yellow soliﬂ: 5‘6%

( DVDO- d6) W@”is (3H s) 3.79 (3H, s), 6.86 (1 H dd, J 06 N

=2. 63 Hz) Y ? = -64 0 8 JUN 2006 WO 03/ 051805 POTHISOREPB889883
2.51 Hz), 722(1H d J = 8.34 Hz), 7.31 (1 H d, J =8.89 Hz), 7.56 (1
H dd, J =871 Hz, J = 1.71 Hz), 7.79-7.83(2H, m, 8.04 (1 H J =8.91
Hz), 10.46 (1 H, s); 13C NV\R (DVDO-de): 8 20.54, 55.07, 111.48, 112.21,

115.71, 118.73, 121.94, 127.92, 12INTERMEDI®E 4L, 129.34, 130.12. 130. 87,

133.26, 136. 14,4 15 4 297/ M H)
Anal . for c18H1‘s@39¥a'@?Rﬁ%&vﬁ%s@mw'd@rﬂaﬁwﬂg Z"é""‘?sz't%’zé? 5.03 10
EXAI\/PLEdlv 4-Branbeﬁ-meﬂ!Q)@Phlenyt4>nmmﬂemepphelf%ﬂéte2 napht ho![ hThe title

co ound was re € or o- nme oXy-

phrerﬁyl) 2- napﬁt hkd?'t" Yol @Q'tdé'ggﬁ%ﬁ @ﬁg % ognééJ mF&I@"(eS'GQU'fﬂ[“%f 1.0
M sol utd onchiorideH5@529, 31.89mme) potass]mnoban!@prtate (@3 gpdsDnirﬁo:yla%hdac%&Q.errg (82
%W of a 15 | 5 8

7=’ 36 Hz@b e rdfipled for B hilofigefenc 10 345, THMGf Wes adog ama fop

1 52 Hz), 7npture wasg reflyxed fer ap aRlitioral 13 hr. 1THe mixjure s codlet td, rodm= 8 05
Hz), 7.88 8.15
( 1) A J(t% e%re‘]and &hgf’gi% mI].H) Wa% a%%s&‘é%\d tE§ ﬁgép%n%lwg%g? 88 mh@?

287/ 289 (M ﬂUatQOV%&nar'ppqdon %ﬁmi@aﬂ rupifiedtan @ dhcaocomnaaow etByl4etdf@und: C

66. 37 HO 3.HExameMbVibld16/488 (70 %) of the title ¢
1- Chl or 0- 6-4( 4- héfl(rot' - 2- 5( po)en | )-2 -I‘cl)g oundf:sa*ﬁutesollqe conpound was

orepared by MY {4§r(é|-"65)( aJﬁdahosoy 20 (it 4l bh@e9 Nz, 2@ pOHaRl (400
My, 1.41 M@k (1M, &ﬁ@@% Hf)l l?r;;an(lzﬁe ( %,.% 711%57)(%}/\@/ Ui 6@3#)0\7\»9?20 2,

4.0 mol) cor dj to ne
sol i d: rrpgé g23h'¥)N 43%‘3 D(lH s), 6.68 (1H, dd, J = 30
819Hz J/ﬁ;aZferQHq)sBr(ﬁ‘s?Z(lH d, J -213 Hz), 7.10 (1 H d, J L 8.16

%9(1 89 tiz) 7.29 (L H d, J=8.89 H), 7.53 (1 H,
dd J-1 78 Hz,C ¢<‘1‘€207H?36776(1H d, J =1.38 Hz), 7.80 (1 H d, J

= 8.94 Hz), 8.0FolAdit: 4%.14H=38772 Hz), 9.4 (1 H,

The title compound was prepared by reacting 4-bromo-3-methoxypheny! 4-
methylbenzenesulfonate (3.07 g, 8.60 mmol) and tert-butyl[(2-(6-naphthyl boronic
20 acid)oxyldimethylsilane (2.86 g, 9.46 mmol) according to method A to yield 2.15 g
(53%) of an orange solid): 'H NMR (CDCl3): 6 2.44 (3H, s), 3.65 (3H, s), 6.69 (1H, dd,
J=210Hz, J = 8.29 Hz), 6.74 (1H, d, J = 2.10 Hz), 7.06 ~ 7.11 (2H, m), 7.36 (1H, d,
J = 8.27 Hz), 7.45 69 (1H, dd, J = 1.32 Hz, J = 8.57 Hz), 7.51 (1H, d, J = 8.28 Hz),
7.67 (1H, d, J = 8.61 Hz), 7.77 (1H, d, J = 8.80 Hz), 7.80 — 7.85 (3H, m), 9.78 (1H, s);
25 MS (ESI) m/z419 (M-H).
Anal. for C24H2005S * 0.25 H,0:
Calc'd: C: 67.82 H: 4.86
Found: C: 67.75 H: 4.56

30 EXAMPLE 1aa
6-(4-Hydroxy-2-methoxyphenyl)-2-naphthol
A solution of 4-(6-hydroxy-2-naphthyl)-3-methoxyphenyl 4-methylbenzene-
sulfonate (1.74 g, 4.05 mmol), potassium hydroxide (5 g), water (85 mL), and ethanol
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s), 10.43 (1 H, s); 13 NWR (DVDO-d6): 8 20.47, 112. 20, 112'3% é#?zggo,

118. 66, -3@08 §514¥l§| 2006 WD 03/051805 PCT/ US02/ 39883 121. 85, 40K :

128. 09, 173 %( .47, 130.00, 130.88, 131.65, 136.09, 138CEAIS02/39883 g8,
156.62; M5 (ESI) mz 283/285(MH) Anal. for C18H15CI02: Calc'd: C 71.71 H
4.60 5 Found: C 71.30 H 4.66 Synthesis of Conmpounds in Schene 8

| NTERVEDI ATE 38 10 6- Met hoxy- 2- napht hal enyl ) boronic acid In a 500 nL flask

was added 2(83rmnpwhs Bt syoeaToR 2l Igh idh s THE
(125 nl), afnd amf)gw cr(y%@;;ﬂg{ugéé}g- %ﬁgﬁrae%t&hr oﬁvﬁg&ggmgsr)lqun | atéo@.ie The
= a

m xture was@¥bensantiale wialized with assticsidiiand fextractedwwithy ethyk i on
i n hexanes, ack?at8 (8%200 ks FThewosbiiedesgimia IsFd WaRe waSh&S with ibkihé NgHdgor O- 5
h 15 triisoprop Id. bor (4@‘3 nh 203. 7. mml%, was added and the sol ution was
stirred for ‘T"}#‘/’ iy suligte.. fileredho Rvanoralipa oft em%ﬂi‘fﬁnf-oa%tﬁ’i‘@ﬁﬁa“?%rhyeﬂkﬁaur e.
'5I'he_n i céd cotalurfin mmhetnymtatb—) hmae?gdiemaﬂcbt bQQgZAqufrtﬁ% Yiﬂépérhbc(ﬁjdr]@d for
m nut es 7 -)._was ed and stirred for
anot her 5 %é%lgttae@g&@heﬂ%ggﬁp u%r‘&%%gughfﬁgﬂ%eg‘ﬁﬁ%ﬁe,?@aaﬁ faveeserphase HRLG o (3x)
dri ed over W_yﬁ;@l'an Zaw: mmtwﬁa’_l54§C_edmmaqams@dg{]&aegqgv{—@gg@ngﬁbmqg,elg=to t he
concentrate C t gn ,whj thep  collecte Il tration
and t hen drnggﬁhgérgé%@ﬁgrﬁééﬁa\99‘]710?[;15\2,\5?§ﬂ9017/§ .ng(gla, M6 (16 dnd e
ﬂgwdgr.? 1H)&IR<RI-(Z$(KJ4NHZI-,L ONEOAKR) Ha), :75%(1@%, Js a.s?dﬂéj?.ﬂ_z!zlé- g.daz()énﬁ;ﬁég
(2H, ép%‘ﬁ)z ,g.g;iéﬁ-ﬂ b%ill' 9&28 g'}" bk @Eﬁ?gﬁ{’}’z é@%aﬂ%m ). 25 | NTERVEDI ATE 39
2- Chl or o- 4-Amalfet GoRwOz< napht hyl ) phenol A mi xture of 4-brono-2-chl or ophenol

(730 ng, 3.5 Mpicrgd{E- - napht hal enyl ) boronic acid (780 ng, 3.85
mol ), sodi um car %nat'e;?%%g%(g:;aas 2 N 30 aqueous, 8.8 mml), and

tetraki s(tri pherfAupHoSHR-6@Hb8I30adi un{0) (203 ny, 0.18 mol) in DVE (45
m-) was brought to reflux for 12 h. The reaction was then cool ed,
extracted with ethyl acetate (3x), dried over Na2SO4 and concentr at ed.

Col umm 15chr omat ogr aphy (30% Et OAc/ heBXAMRLE Hr oduced 360 ng (30% of product

as a white 6-(3-Chloro-4-hydroxyphenol)-2-naphthol
A mixture of 2-chloro-4-(6-methoxy-2-naphthyl)phenol (192 mg, 0.71 mmol) and
pyridine hydrochloride (3 g, 26 mmol) was heated to 200°C for 1 h while stirring. After
allowing the mixture to cool, water was added to dissolve the solid and the aqueous
20 layer was extracted with ether (3x). The ether layers were combined, dried over
Na,SO, and passed through a silica plug. Evaporation under reduced pressure
afforded 180 mg (98%) of product as a tan colored solid. mp 176-177°C; 'H NMR
(300 MHz, DMSO-ds) & 7.09 (3H, m), 7.57 (1H, dd, J = 7.6 Hz, 1.5 Hz), 7.70 (3H, m),
7.82 (1H, d, J = 8.6 Hz), 8.02 (1H, s), 9.77 (1H, s), 10.28 (1H, s); MS m/z 269/271(Cl
25 pattern) (M - H");
Anal. for CigH1,ClO,:
Calc'd: C: 70.99 H: 4.10
Found: C: 70.64 H: 4.16

30 EXAMPLE 1ab
6-(2-Chloro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 3-chloro-4-(6-methoxy-2-
naphthyl)phenol (2.4g, 8.43 mmol) with boron tribromide (21.9 mL of 1.0 M solution in
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129-130C;, 1H NWMR (300 MHz, DMSO-d6) 5 3.88 (3H, s 7.08 (1 H d,
66 0 3hSg606 WO 03/ 051805 PCTI US02/ 39883 8. 2 Hz), MEN( , dd, J

Vgoﬁ E%z@ 7.34 (1 H d, J =2.1Hz), 7.59 (1 H, dBCTCUS&mSB&B Hz,

775(2Hn)787(1HdJ 8.8 Hz), 7.88 (1 H d, J = 8.6),
(1 H s), 10.34 (1 H s); M5 mz 283/285(Cl pattern) (M- H+t); Anal.
for CL7HL3Cl02: : 5 Calc'd: C 71.71 H 4.60 Found: C 71.68 H 4.72

| NTERVEDI ATEH4QI2, 213 hinolpackofdingnid hexiyod?D e pistdng. )gp(glze’;apbf é@elmﬁ‘sﬁ %&uhe

- I
oy it DeREEeet: PG B KO8 ikl 8 e o246 Hel 17
5.09 g (98(1%, doR.4ahilz)e 7401 (MH; ddps £3074 A2, ‘Q-zlr%Nb!R?({H\/Efm Cize)./ 8.1 gl-% He) |
(301 b Tt acs's 248 1) Padmad £ B3I 2 o, 7 7:718(13'9dl-li)' 7 55
(1 H d5J &50HzR EG (1H,.507.80 (M, djd) = 882&)4582113-!*@,1501(()“/@4 9B FAMR
Croricr o OMaPkey:8108e5 9870 viedy. B dn " 59 654, et 2027 02,
| NTERVEDI ATE29436, 13067001 131i83,0132.84,- 183.18X¥3R52,215% 56 Ms’naeolmsTgEst)' ke
conmpound WessdpsARRLA¢ Py reacting 4-bromo-2, 6-difl uoropheno g, 16.8

mmol) with intermediate 38 (4.2 g, 202mm|) according to rrethodAto
y.e|3j 1. 1 Anglder GgeHoClQhi t e sol i d: np188 190 C, 1H NMR (DVBO-de): 5 3.89

3H, s 7.19 2 H 92 Hz, J = 2.52 Hz), 7.34 (1 H J =2.41
I(-lz), 7)1,198759 Egéléd ng,ggéi ﬁ)H dd, J = 8.61 Hz, J = 1.76 Hz), 7.88 (1

H d, J = 8.65 I-EQUngzl'??OQQH—HO@ J =1.25 Hz), 10.31 (1 H, s); Ms (ESI)
mz 285 (MH) Anal. for C17H12F202: : Calc'd: C 71.32 H 4.23 30 Found:

C 71.10 H 4.17 WD 03/051805 0 8 JUN 2006 PCT/ US02/ 39883
EXAMPLE 1w

1-Chloro-6-(3-chloro-4-hydroxyphenyl)-2-naphthol
15 The title compound was prepared by reacting 6-(3-chloro-4-hydroxyphenyi)-2-
naphthol (500 mg, 1.85 mmol) and NCS (346 mg, 2.59 mmol) in THF (37 mL)
according to method A to yield 380 mg (68 %) of yellowish solid: mp 174-175°C; ‘H
NMR (DMDO-de): & 7.09 (1H, d, 8.47 Hz), 7.31 (1H, d, J = 8.89 Hz), 7.60 (1H, dd, J =
8.20 Hz, J = 2.26 Hz), 7.78 (1H, d, J = 2.22 Hz), 7.84 (1H, d, J = 8.99 Hz), 7.88 (1H,
20 dd, J=9.00 Hz, J = 1.80 Hz), 8.05 (1H, d, J = 8.86 Hz), 8.14 (1H, d, J = 1.60 Hz),
10.37 (1H, s), 10.49 (1H, s);MS (ESI) m/z 303/305/307 (M-H)".
Anal. for C4gH10Cl05:
Calc'd: C: 62.98 H: 3.30
Found: C: 62.65 H: 3.21

ol id.
8.6
1HZ

O

25
EXAMPLE 1ac
1-Chloro-6-(2-chloro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 6-(2-chloro-4-hydroxyphenyl)-2-
naphthol (500 mg, 1.85 mmol) and NCS (321 mg, 2.40 mmol) in THF (40 mL)
30  according to method C to yield 435 mg (77 %) of yellowish solid: mp 224-226 °C; 'H
NMR (DMDO-ds): 5 6.86 (1H, dd, J = 8.42 Hz, J = 2.41 Hz), 6.96 (1H, d, J = 2.44 Hz),
7.30 (1H, d, J = 3.19 Hz), 7.33 (1H, d, J = 2.65 Hz), 7.62 (1H, dd, J = 8.81 Hz, J =
1.71 Hz), 7.83 (1H, d, J = 8.93 Hz), 7.86 (1H, d, J = 1.54 Hz), 8.04 (1H, J = 8.76 Hz),
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| NTERVEDI ATE 42 4- (6- Hydr oxy- 2- napht hyl ) - 3- net hoxyphenyl

4- met hyl benzenesul f onat e 4- Br onp- 3- net hoxyphenyl 4-net hyl beth8 aliis 2008 onat e A
mi xture ofYAIUIIMB- r esorci nol (4.92 g, 26.0 nmol ), p-tol ueRETMISHIINBE 5
chloride (5.95 g, 31.2 nmol), potassium carbonate (23 g, 167 mml), and
acetone (300 nmL) was refluxed for 16 hr. | odonethane (9.89 g, 70 mmol) was
added and the mxture was refluxed for an additional 12 hr. The m xture

was cool ed 1004 oTHNs)! FOIBE(HH, W) @ NMR (DRMDJ-3H05 Whi.zx\{a? gidedead1id1ge,
d of sol'veni and purified

suspensi on s, fiJiered _The  filtrate was strippe

on a silica o?‘{m#ta( %@tﬂylué@ét 827, f@oﬁéxdﬁa':‘??- t1§1-]3el132-68493@18§.70 %
of the titlt51CBNNERT0; MS (ESHimAS03B05@07 (MHYWR (CDCI 3): 8 2.45 (3H, s),
3.78 (3H, ? 6}4%‘_'1(:![! dd, J = 2.45 Hz, J = 8.60 Hz), 6.59 (1H, d, J =
2 48 Hz), 785 Ip0ReMyClP2o"g 30 1), 7.40 (1H d, J = 8.69 Hz), 7.71 (2H
d, J = & 23 Hz) ;CHSd{ES2.98Hz3365/ 357 (M H) Anal, for Cl4H13BrS: 15
Calc'd: C 47.07H. .3~6 upd,, C. 47.14 H 3.57 The title conpound was
prepared by reac'idldrqg' Q%Zr%% 3%1'?1% hoxyphenyl 4- nmethyl benzenesul fonate
(3.07 g, 8.60 nmml) and tent-butyl[(2-(6-naphthyl boronic 20

aci d) oxy] di mret hyl sil ane (2.86 g, 9. é&\ according to nethod Ato yield
2.15 g (53% of an orange solid): 23 P,aL)C| 3): 8 2.44 (3H, s), 3.65
(3H, s), 6.69 (1 H, ddChliaro6-(3,5:9iflkipro-a-trydBoxdfphienyl)-2tnaphthd! H, d, J = 2. 10

Hz), 7.46 - 7.1 d = 8. 7.45 69 (1 H . dd, J
D) a0 M gt Phnolad Wel brdbeggh by agiingf3 Saltortd hydropiohaniny <
8.61 Hz), 72-maphthol H30Q@ mg =18 rédolizand m080(1557mg51.(16Hnmas)),in9rmsl(3c1rﬁ1L) s);
25 M5 (ESI i . ' 25 . ~ahs d, C
6 85 1 o RS ghehod £1o YU 264 g TASLEST sy sl o 266210 " NHR
6- (4- Hydr oXPMBQrds)ndX\32ndHy ) J 2-8:8Hzhh 3150478 0I(2H,i ra)) 783 (1H, d, J = 8.96 Hz),
4- (6- hyd 1l h-o3- et l, 4 l,b - f 1.74
5.4 05 mﬁgﬂ%??-u%gﬁy o s ) . ok (FL Y UGEBRB . A2 (Moot <16 o
8 JUN 4806 1.140H2)31086 40, $CI0.860tH, 39,988 (ESI) m/z 305/307 (M-HY)".
Anal. for C15H9C|F202:
Calc'd: C: 62.66 H: 2.96
Found: C: 62.58 H: 3.09

20 Synthesis of Compounds in Scheme 9
INTERMEDIATE 43
6-Bromo-1-chloro-naphthalen-2-ol
The title compound was prepared by reacting 6-bromo-2-naphthol (3 g, 13.4
mmol) and NCS (2.47 g, 18.5 mmo!) in THF (50 mL) according to method C to yield
25 2.2 g (64%) of yellow solid: 'H NMR (DMDO-de): 5 7.34 (1H, d, J = 8.87 Hz), 7.69 (1H,
dd, J=1.75 Hz, J = 6.09 Hz), 7.79 (1H, d, J = 8.96 Hz), 7.96 (1H, d, J = 9.03 Hz),
8.17 (1H, d, J = 1.75 Hz), 10.68(1H, s); MS (ESI) m/z 255/257/259 (M-H)'.

EXAMPLE 1m
30 1-Chloro-6-phenyl-2-naphthol
The title compound was prepared by reacting 6-bromo-1-chloro-naphthalen-2-
ol (300 mg, 1.17 mmol) with phenylboronic acid (170.7 mg, 1.40 mmol) according to
method A to yield 240 mg (81 %) of white solid: mp 135-137°C; 'H NMR (DMDO-d):
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(85 nL) was stirred at 90C for 2 hr. The reaction was cool ed th' r@ﬁén
t enper at uiv? %1&(1 concentrated to 50% vol une, neutralized wil® LN aci d,
and extract28HBH et hyl acetate (3x 200 nlL). The conbi neBCHAFHHIN8I ayer s
were washed with brine, dried over sodiumsulfate, filtered, evaporation

of the solvent, and purification by silica 5 colum (25 %ethyl acetate -

hexanes) yielded 1.01 g (94 %9 of the title conpound as a tan solid. A

sanpl e was §ms3 (11, dpuy i=f 8.88! Hay, ZJDIVEWI abl e VQBEHZSQ =pb¢§%2)|'mf-§’ét(?1 yheld a

t lid: d dd, J
Lan ol el PR3 80 3y, dio) Sheb DT 85 tint 2.3 2 8.9h70). Fhik, ddog-@;as "
7.16 (1 H Hz, J=.18H 8H101H7d4.l7- dg.2 = /)0

7.16 (1 . za? Mézﬁ X , 109334?"62%? gfﬂggs) P ba )1 1Hie mdggdﬂr@% (ESI)
mz 265 (M%37 255 for Cl7H1403 . Calc'd: C 76. 68 H 5 30 Found: C
76. 68 H:5 5. Afallfor ExAMEAIEG: || 6- ( 3- Chl or 0- 4- hydr oxyphenol ) - 2- napht hol A

m xture of 2- chI 4 ( h 2- napht hyl ) phenol (192 ng, 0.71 mml) and
pyri di ne hydroch %I’gl d% ?%H?h géyjmml) was heated to 200C for 1 h while

stirring. After FoundoGi 16 Medifi?xt ure to cool, water was added to dissol ve
the solid and the aqueous 20 | ayer was extract ed with ether (3x). The ether
| ayers were conbined, dried over Na2SO4 and passed through a silica plug.
Evaporati on under reduced pressur dNTERMEDUNIE 44830 ny (98% of product as a

tan colgyed solid. np 176- 177%%%!\_/3?8‘,%2& Nﬁ,fholDNSO de) 8 7.09 (3H, n,

7.57 (11H, dd, J = 7.6 Hz, 7.82 (1 H d, J=28.6
Hz), 8.02 (1 H, %Nltr@-mtm)’l2r35§)tetrdﬁborﬁ8—2(5l:c¥djofm)(adlél‘81rdne 209625 61@5 25

e 70, 6 1 ipol ety B v g Sk 46 Bromp Zndonthe G, 45 e | “4201 Hhol
The title cisthend hereaptionuasallowedrte seadt for 135 bhatmométe(rﬁerwurboﬂye olid
napht hy! ) phegdiieha 46 give: A3 s BRIk oo BRERADAEP | AG).( The Solliio lwak © M

solution in -6 8050 8
15 then evaporated under vacuum, The crude mixture was dissolved in ethyl acetate and

washed with water. The organic layer was dried over anhydrous Na,SO, and filtered
and the solvent removed under vacuum. 2,3,5,6-tetrabromo-4-methyl-phenol (1.2 g)
was separated by recrystallization of the crude product with ethyl acetate - hexane.
The mother liquid was concentrated onto Florosil and purified on a silica column (15
20 % -20 % ethyl acetate- hexane) to yield 0.731 g (61 %) of the title compound as a
yellow solid: mp 111-113 °C; 'H NMR (DMDO-de): 5 7.39 (1H, d, J = 9.07 Hz), 7.54
(1H, d, J = 9.06 Hz), 7.75 (1H, dd, J = 9.05 Hz, J = 1.70 Hz), 8.03 (1H, d, J = 9.14
Hz), 8.29 (1H, d, J = 1.84 Hz), 11.65 (1H, s); MS (ESI) m/z 266/268 (M-H)’; IR 1350
cm™, 1490 cm™.
25  Anal. for C1oHgBrNO; 0.18 H,0:
Calc’d: C: 44.27 H: 2.36 N: 5.16
Found: C: 44.24 H: 2.14 N: 4.76.

INTERMEDIATE 45
30 6-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl]-1-nitro-2-naphthol
The title compound was prepared by reacting 6-bromo-1-nitro-2-naphthol (560
mg, 2.1 mmol) with 4-fert-butyl-dimethylsilyoxyboronic acid (688 mg, 2.73 mmol)
according to method A to yield 347 mg (42 %) of yellowish solid: 'H NMR (DMDO-ds):
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PCT/ US02/ 39883 CH2Cl 2, 21.9 mmol ) according to nethod D to %/dgefa g (92
% of a y%é(a% h SO|Id np 209-210C, 1H NMR (DVDO- de) : dad, J
= 8.42 Hz é 6.97 (1 H d, 2.41 Hz), 7.11 (1 HCTGI§02/§PS&38 78
Hz, J = 2.35 Hz), 716(1H, d, J =2.15 HZ), 7.30 (1 H d J = 8. 40 Hz),
7.42 (1 H dd, J =8.51 Hz, J =1.71 Hz), 7.712 (1 H d, J =5 8.59 Hz),
7.76 (1 H s), 7.80 (1 H d, J =28.82Hz), 9.82 (1 H s), 10.01 (1 H s);
73C NVR  ( Db/Des (5H, s),8.98Q8HAS, 6992H Y, JE1$42 Hz), 7135 @81, d125.58 Hi

127.77, 127,9 7 3 133, 135 56,
157. 46: MB ?EéT #‘%’ 5'6%%@*99 ? Mq}g}”zb\ﬁéﬂ]“ %?'oéd C&'Cﬁff%i’l’@ﬂ 1855&)@‘83 C:
70.99 H 4. (0, dFder€&i16 Kz), BR26HH, 1), Y1.40(18X8)yHUE (EB1)| m/z 394 (M-H)".

- Chl or 0- 6- (3-chl oro- 4- hydroxyphenyl) 2-naphthol 15 The title conpound was
prepared by reacting 6-(3-chloro-4 hydroxyphenyl) 2- naphthol (500 ng, 1.85

nol ) arfil NCS (346 ng, 2. ;59 mol ) HEWL(Eme accorlengR Eo rretgo;j A8to
| d 380 68 % of DVDO- de

¥I 09 (1 H, o (8 47/QH§) & éix\’l"i’gﬁ”‘y&h V'ﬁg‘ ZI%E “7° 0(1LH dd, J =

8 20 Hz, J = 2.2F0 Idz$q|utK>n7df g-4- dten—ButyﬂdlmeﬂlyI-EIIdrlwoxy)Ypr&ﬁ ﬂ-ll-dﬂro-d-,naéht‘n'oﬁ 99

7.88 ,

8. 14 ((%Ozm%%'é&lmﬂnogdgﬂ& m%)]‘!?s%fg% lf%é': Ga2et %’1&‘1 E‘P‘]ﬂeo & 1)
rﬂ z 303/ 305sadipn(inTHF).. ThensgdlutiohgyasGlieed 61 Wordinuts! at'room @&mpérafie, ioumd30
Found 6;
et or T 6 iyt The mikufe wat eMradted S et cetate. Tng compined SRARIE Yo Tas
prepar ed bywereaashed Mh(bzmehdrmdoatﬂwdws bbaﬁme.m;edzevapqnaﬁMf tiiecsdveny,, 1. 85
{Tgv;? and Nera 5&%77@50@? éﬁc{paohﬁm QoJH%dd/*thlzaéAletgtggmeg&?@Fﬂﬂpg:g%gg;’ C
8 6.86 (1 H61‘£ of Qfame@olnzAnﬁnalyncaLsamp)e was fisthen putified, bydrecrystatiizatian) |
E73 gg (Hi HJ Hlith éth;l deetdtetfokand t@%ne‘dlgié titfé: c%npg‘o:.%ﬁzﬁ% E@rg%g ?&H( 1 H% 3§§1 13 e
Hz), 8.1 (2_01+C ﬁNNE?(WIPQ)de) 5ﬁ£89@IBdJUN’ 856061z), 7.33 (1H, d, J 9.05Hz), 7.62

(1H, d, J = 8.94 Hz), 7.63(2H, d, 8.48 Hz), 7.91 (1H, dd, J = 8.87 Hz, J = 1.59 Hz),
8.06 (1H, d, 9.18 Hz), 8.17 (1H, d, J = 1.31 Hz), 9.64(1H, s), 11.40 (1H,s); MS (ESI)
m/z 280 (M-H)".
Anal. for C15H11 NO.:
20 Calc'd: C: 68.32 H: 3.94 N: 4.98
Found: C: 67.91 H: 4.06 N: 4.60

Synthesis of Compounds in Scheme 10

25 INTERMEDIATE 52
2-(2,5-Difluoro-4-methoxyphenyl)-6-methoxynaphthalene
The titte compound was prepared by reacting 4-bromo-2,5-difluoroanisole
(4.06 g, 18.3 mmol) with intermediate 38 (4.81 g, 23.8 mmol) according to method A
to yield 5.18 g (94.2 %) of white solid: mp 153-155 °C; 'H NMR (DMSO-dg): & 3.90
30 (3H,s), 3.91 (3H, s), 7.20 (1H, dd, J = 8.94 Hz, J = 2.50 Hz), 7.28 (1H, dd, J = 12.38
Hz, J=7.47 Hz), 7.36 (1H, d, J = 2.42 Hz), 7.56 (1H, dd, J = 12.17 Hz, J = 7.53 Hz),
7.62-7.66 (1H, m), 7.89 (2 H, d, J = 8.67 Hz), 8.02 (1H, s); MS (ESI) m/z 301 (M-H)";
HRMS: calcd for CigH14F20,, 300.0962; found (CI (ISOBUTANE)), 300.0953
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WO 03/ 051805 PCT/ US02/ 39883 10.04 01-1, s), 10.51 (11-1, s); JGBC NVR
(DVDO- d6) wé %&,ﬁ@ 114.84, 116.26, 118.79, 121.84, 128. 1@ duNs 2008
128.35, 1290 %718B0 03, 130 40, 13173, 13238, 133.98, 1BETAA0238% 70. N
(ESI) mz 303/305/307 (MH) Anal. for C18H10C1202: 5 Calc'd: C. 62.98 H
3.30 Found: C 62.69 H 3.36 EXAMPLE 1lba 1-C

hl or 0- 6- (3, 5-di fl uor o- 4- hydr oxyphenyl ) - 2- napht hol 10 The title conpound was
prepar ed byAnaHfot Cablf-Q3, 5- difI uor o- 4- hydr oxyphenyl ) - 2-napht hol (300 ng,
1.10 mml) and I\@ gléz& mml) in THE (30 m-) according to nmethod
Ctoyield 264 re solid: np 209-210C, 1H NMR (DIVBOd8) S
7.32 (1 H d, J ue;'dsc 90H74m-761(2Hrr) 7.83 (1 H d, J =8.96 Hz),
7.92 (1 H dd. J =8.94 Hz, J = 1.59 Hz), 8.05 (1 H, d,J:8.88Hz),8.22
(1H d_J= 15 1.19 Hz), 10.36 (11-1, s), 10.54 (11-1, s); Ms (ESI) mz
305/3075( MH'. Anal. for C16HICI HNTERMERIATE®3 C. 62.66 H. 2.96 Found: C

62.58 H 3.09 20 Sy®t ERVEDI ATE 43
6- Brono-1 -chl oro- %g (Eﬁbﬁlﬁrg%ﬂ%@? é@ﬁonpou%d‘%ﬁ&%?%ar ed by
reacting 6-bronolhe {grompoupd was peparednbyl jeaating MABomd- 345’-d@|uorb&ni’§o@‘m| )
in THE (50 N
L0 14 (7Ol 9 on i iyt st S oy Sedor i pnd g 5"
1 75 Hz, J 19 y® <b§~4+9z()62 %) qfowhite pplidg mpJ130-B25°€; Hzl)NMR(%tc(nb-dd) 508.99 (3H,9. 03

Sol7 1 WY/ 1 | / 259

. 0 S(I%'X?Abk (3“ 33 673 6(%{?-?5"8 9%63 ']' gj RI%Z(EIS %‘Pg{t"rzézﬁgéﬁz) nd was

prepar ed byd r’e'a%@hﬁ) E?u‘lﬁ'ﬁﬁg-(ﬂﬁdn) &ﬁha@mrrhankmsz(Es» m(Aa8m (MyH)*1. 17 ol )

with phenyl,&;mqq@-l@ ﬁgp&bvé]lm 7 nmg, 1.40 nmmol) according to nethod Ato
yield 240 ng (81 9 ite solid: np 135-137C, 1H NWR (DVDO-d8): -71 0 8

JUN 2006 WD 03/ %-6‘5 73¢99 HishFP 39883
Found: C: 71.67 H: 4.81

15
INTERMEDIATE 50

Trifluoro-methanesulfonic acid 2-fluoro-4-methoxy-phenyl ester
2-Fluoro-4-methoxy-phenol
A mixture of 4-bromo-2-fluorophenol (8 g, 41.9 mmol), CuBr (6.0 g, 41.9
20  mmol), sodium methoxide (95.8 mL of 4.4 M in methanol), and DMF (200 mL) were
heated at 150°C for 4 hr. The reaction mixture was cooled to room temperature,
poured into HCI (419 mL of 2N aqueous solution), filtered through celite and then
extracted with ethyl acetate. The combined organic layers were washed with sodium
bicarbonate solution, dried over sodium sulfate, filtered, evaporation of the solvent,
25 and purification by silica column chromatography (5% -15 % ethyl acetate — hexane)
yielded 5.63 g (95 %) of the title compound as a yellowish oil: '"H NMR (DMDO-dg):
83.67 (3H,s), 6.55 (1H, m), 6.78 (1H, dd, J = 12.97 Hz, J = 2.95 Hz), 6.85 (1H, dd, J =
10.14 Hz, J = 8.87 Hz), 9.24 (1H, s) 3.67 (3H,s)

30 The title compound was prepared by reacting 2-fluoro-4-methoxy-phenol

(2.8 g, 19.7 mmol) with trifluoromethanesulfonic anhydride (4.31 mL, 7.23 g, 25.6
mmol) according to method B to yield 3.86 g (68%) of a clear yellow oil. '"H NMR
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6 7.33 (1H d, J =8.85 Hz), 7.39 (1 H td, J =7.25 Hz, Jyg& fn/ied).
7.51 (2H, t, J = 7.59 Hz), 7.80 (2H, d, J =7.63 Hz), 7.884‘%{% ?ﬂdJ =
8.96 Hz) WO GASISPSH dd, J = 8.85 Hz, J = 1.19 Hz), 8. 10(HGT/UP2/33883 g g4
Hz), 8.20 (1H, s), 10.53 (1H, s); MS (ESI) mz 253/255 (MH 5 Anal. for

Cl8H11CIO Calc'd: C 75.45 H 4.35 Found: C 75.16 H 4.17 | NTERMEDI ATE
44 10 6- Bronp- 1-nitro-2-napht hol

4-Nitro-4- -2, 3, Letha 5 i Izoﬁe ign-Ls 2 g.p4. 95
mol , puri {T@%dé S/osse\ggékgo%eg%? org)%d'zf)%dqrrﬁ)c : nagﬁ?ﬁ@f J(lg?'gﬁ%’ rgrm)?)gsi n 40
L of dry ighheks (1., Je@dg @p). was allowed to react for 1.5 hr at room
tenperature. The solid was filtered to give

2,3,5,6-tetrabrono-4-nethyl -phenol (144 ng). The solution was 15 then
evapor at ed under vacuum The cruddNTERMEDIATEEBA di ssol ved in ethyl acetate

d hed wi ter. .Th i | i ed hyd Na2SsM4
o 11 B ea-EhprormetoamRen s mataeBnaghE. OVc" A rous
2,3,9, 6- ]f Ie't ra:)'r OTRLrtﬂleti G‘k‘fnﬁh bdungmcﬂre;ﬁal'?& bg%'%acﬁﬂ% trffhpw—mb&rénbsulfonic acid 2-Th
recrystallizatign cru uc vl . . e e
ot her ©i qufﬁ{?f%g'é“%??%@w&'t e E 140 b Bﬁ?%ﬁe.%@ge 3 GO 4
col um (15 RAmoYpacebrdiigetohybthad A &b gieldh2.22A 58t %) Wof adhite Gold@ 1mp 1084108§C.of t he

title corrpo1und as a gel | gw sol i d: 111-113 C_ 1H NWR (DI\/DOdEEJ): 6 7.39
(1H, d, J =HONWR BMSOTsD 3.83 KBH.B), 3.88 (3H 0%, FiPR (1H, d¢, | 1 8.464dz, ;= 2.64 o5

Hz, J = 1.7 ) 03, (lH, J\ = GLl = Hz) ,
11. 65 (@, '87);%19@ (?ES%” "ﬁfz”g%/%a??m'%}% gh 2 cé:a%?*ziigoz%ﬁw ) o5
Anal . for CLGGICHEH,NGS2.38.HA), FHE8:7.63a(2H, th), TO0 42H 2k Ji+ 8.723&).N.95(16 s);Fdénd: C
44. 24 H. 2. X ERVEDI ATE 45 30

6- [ 4-(tart-%‘%{é%8égwmsi | anyl oxy) - phenyl ] -1-ni tro-2-naphthol The title
conpound waAngirfepEiseleFD¢: r eacti ng 6- brono- 1-nitro-2-naphthol (560 ny, 2.1
nmol ) with 4-terk-hutxl sdiget si | yoxyboronic acid (688 ng, 2.73 nmol)
according to netéﬁngdAét-(l)éj?lgE‘l’g}g&? ng (42 % of yellow sh solid: 'H NWR

(DMDO- dt§ : - 72 OFGundiS: 2886 H: B@303/ 051805 PCT/ US02/ 39883 S 0.23 (6H, s),
0.98 (9H, s), 6.99(2H, d, J = 8.47 Hz), 7.35 (1 H d, J = 9.05 Hz), 7.64 (1

EXAMPLE 1ar
2-Chloro-4-(2-naphthyl)phenol
A mixture of 4-bromo-2-chlorophenol (1.45 g, 6.98 mmol), 2-naphthalene-
20 boronic acid (1.0 g, 5.81 mmol), sodium carbonate (1.54 g as 2 N aqueous, 14.53
mmol), and tetrakis(triphenylphosphine)palladium(0) (340 mg, 0.3 mmol) in DME (70
mL) was brought to reflux for 6 h according to Method A. The reaction was then
cooled, extracted with ethyl acetate (3x), dried over Na,SO, and concentrated.
Column chromatography (30% ethyl acetate-hexanes) produced 610 mg (34%) of
25 product as a white solid. An analytical sample was prepared by reverse phase HPLC
(CHsCN/H,0, 0.1% TFA). mp 99.5 - 100.0°C; 'H NMR (300 MHz, DMSO-dg) & 7.10
(1H, d, J = 8.4 Hz), 7.52 (2H, m), 7.63 (1H, dd, J = 8.5 Hz, 2.0 Hz), 7.81 (2H, m), 7.95
(3H, m), 8.17 (1H, s), 10.40 (1H, s); MS m/z 253/255 (CI pattern) (M — H');
Anal. for C46H,,CIO:
30 Calc'd: C: 75.45 H: 4.35
Found: C: 75.24 H: 4.34
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d, J =8.86Hz), 7.70 (2H, d, J = 8.51 Hz), 7.94 (1 H, dd, Jﬁﬂ
1.25 Hz), 8.08 (1 H d, J =09. 16 Hz), 8.22(1 H, s), 11. 45481 g%ﬁ
(ESI) ni ZWOUB/OSMIOB) 5 EXAMPLE | x  6- (4- Hydr oxyphenyl ) - 1- n R¢VHS8238883 ¢ hol
To a solution of

6-[4-(tert-Butyl-dinethyl-silanyl oxy)-phenyl]-1-nitro-2-naphthol (302 ng,
0.764 mol) in THE (12m.) was added TBAF (0.92 ni, 0.917 mol, 1.0 M
solution in THF). The solution was ng,q_(tfzor 10 m nutes at room
tenperature, poured 10 in water. The m xture aRj" ted wi th ethyl
acetate. The conbi ned orgﬁM'@YFW%'m%V'BhM di' helorine, dried

anhydrous Na2SO4y Zgjt&h%ungmgqﬁgﬁdrwbpfeabmg 0] w@lﬂio -22methgiphehy st | on

| | 0% - 40% et h t at 19
of o i'ra'n;&éf;m‘éﬁ?t; mgn 1SR el égw%ﬁ%ﬁﬁ@rwé? R‘g};a Q?I e%lkgﬁd%"ln !

; eg ; gztgﬂ Ll)iéllﬂgclpﬂt S’Wﬁn*ibl)?hdfbdrdx CQé methdiePav &/idld 49061191 (qmgtagve glem?b?ugdﬁs
oy, 733 (wellwish sol-mp 1BE1RIYC: ' MR (PMOP-dg: S3.a8 BHd o baf e 47 )

g 411575 (Hﬁa gz 94 r(z}eﬁ eitih & J= ﬁzﬁﬁzﬁa 0717411:3159«_1(1)421)14) (184, G@J(—sz Hz), 93138 Hz)
(MH Anal . (%ﬂdoierﬁ‘ﬂ k%éa" -2%2&% ;%4 6]"} ¢k 5333%*@? ﬁls'%ﬁ" o %?m
N e el
conpountd wad 108.3hat@B8%y116 t11§§é41 gdkayggdfﬁ%a@@s 1552% 25@@

18.3 mmol) %256'1'3%@”?@663913%890(45&191562& MSTES!) mAczasr (A-HY. t o met hod A
to yield 5.18 g (94 9 white solid: np 153- 1550 H NVR (DMSO-de): 8

3.90 30 (3I—+°*"%’)f°"§17§'14q23H s), 7.20 (1 H dd, J = 8.94 Hz, J = 2.50 Hz),
7.28 (1 H, dd Jcac’a2c881 SBiE: 584 7.47 Hz), 7.36 (1L H, d, J = 2.42 Hz),

7.56 (1 H, 1 7.53 Hz), 7.62-7.66 (L H m, 7.89 (2 H,
d, J = 8.67 Hz) %%;E‘ﬁsls 3 (ESI) mz 301 (MH+ HRMVE: calcd for

C18H14F25)2 300. 0962 found (CI (1 SOBUTANE) ), 300.0953 -73 0 8 JUN 2006 WO
03/ 051805 PCTI US02/ 39883 Anal . for : Calc'd: C 71.99 H 4.70
Found: C 73.00 H 4.62 %&m’{E%g%

6-(2-Fluoro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by 2-(2-fluoro-4-methoxyphenyl)-6-methoxy-
naphthalene (1.12 g, 3.97 mmol) with boron tribromide (23.8 mL of 1.0 M solution in
20 CH.Cl,, 23.8 mmol) according to method D to yield 0.92 g (91 %) of a white solid: mp
208-209°C; 'H NMR (DMSO-ds): 5 6.66-6.75 (2H, m), 7.08-7.13 (2H, m), 7.41 (1H, dd,
J = 9.37 Hz, J = 8.57 Hz), 7.49-7.53 (1H, m), 7.72 (1H, d, J = 8.64 Hz), 7.80 (1H, d,
J= 8.76 Hz), 7.86 (1H, s), 9.79 (1H, s), 10.01 (1H, s); MS (ESI) m/z 255 (M+H)",
MS (ESI) m/z 263 (M-H)".
25 Anal. for CyeHy1FO2 0.15 H0:
Calc'd: C: 74.79 H: 4.43
Found: C: 74.79 H: 4.23

EXAMPLE 1ae
30 6-(2,5-Difluoro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by 2-(2,5-difluoro-4-methoxyphenyl)-6-
methoxynaphthalene (1.5 g, 5.0 mmol) with boron tribromide (25 mL of 1.0 M solution
in CH,Cl,, 25 mmol) according to method D to yield 1.28 g (94 %) of a yellowish solid:
mp 217-219 °C; "H NMR (DMSO-de): 8 6.90 (1H, dd, J = 11.87 Hz, J = 7.51 Hz), 7.10-
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5 | NTERMEDI ATE 53 2-(2, 6-Di fl uoro-4-nmet hoxyphenyl) - 6- et h%%dﬁgh | ene
The title conpound was prepared by reacting 4-brono-3,5-dif ol e
(4.06 g, WOBOHKS) with internediate 38 (4.43 g, 22.0 mot§T/HRH¥ng to
method A to yield 3.4 g (62 %9 of white solid: np 130-132 C, 1H NWR
(acetone-d8): 8 3.91 (3H, 10 s), 3.94 (3H, s), 6.72-6.80 (2H, m, 7.20 (1
H dd, J =8.97 Hz, J = 2.54 Hz), 7.35 (1 H d, J =2.48 Hz), 7.48-7.52 (1

H m, 7.8%.15 ;g%-l (rﬁ)"? 49 (1HYRd( BS ) 1.87.20 30/l6( Me})7.53-A581 (1Hf m), 7 Biil4,FS02:

7161 or o ol RBRR) TOAI D085 o % (it A s SRR IR ©°

Trifl uoro-n*‘a‘tﬁ
2- Fl uor o- 4-Ardll.fe@BRF®L: A m xture of 4-brono-2-fluorophenol (8 g, 41.9

nol ), CuBr (6.0Q ), sodium net hoxide (95.8 nL of 4.4 Min
nmet hanol ), and [ﬁﬁé@% ﬁhﬁ@m@?@ heated at 150C for 4 hr. The reaction
m xt ur e s5was cool RaintdpCr 785 HeBPSr at ure, poured into HA (419 nL of 2N
aqueous solution), filtered through celite and then extracted wth ethyl

acetate. The conbi ned organic | ayers were washed with sodi um bicarbonate
solution, dried over sodium sul fateEXAMPLEM®Hl, evaporati on of the solvent,

.ZShZQSnES” 'V erded s b3 5 SDEROHR AT GIBhERRRNaphtrG 1> ) F Ty BT A€
H NVR ( DMDO- dB)The 8 tifle 6 7caiiausyl, 8as5s qrepan;ed n)by 6restiog H2- (Zjﬂ-diflguoze-%z 97

567 (3|32 egeyonBnlipp iethn fitphiaiéne i‘p 52)92 38 rgn]rol? vﬁthBt?orBK)tnbénﬁ’o‘é g5 H s)
2 1 or o 2. mich o) psrlsn 10 LHCh, 23 amolmpecyci e mahad DRoied #3689 oni ¢

o (585 "of B Bf aJecutei So, > 2e0 A RS TEISCRRS 0 B0 ol S 20

PCT/ US02/ 39(833dd,DWSC8 a@}tz 8“3284ZI-(ZB|—7 15)1h, &, 89=30§¢12();L796 (i, ddz =1 8(58
dd, J = 2914 Flf)ﬁ c @éaﬁ-f]ng??‘g } (lj'lﬂF)d JINE R 'ATE
-4- t t hal’ene

54 5 2- (2 UO ro hé Title conpound
was pr effar edishHyiH,eacta. 4&3(1tl+. |Sf IMﬁ)fﬁﬁlmh%‘e Hr) bMiSdE§¢)| n/z543 (2M-H) .
Anal for CqgH1oF 202
Calc'd: C: 70.59 H: 3.70

Found: C: 70.19 H: 3.58

20 EXAMPLE 1ag
1-Chloro-6-(2-fluoro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 6-(2-fluoro-4-hydroxyphenyi)-2-
naphthol (300 mg, 1.18 mmol) and NCS (191 mg, 1.43 mmol) in THF (30 mL)
according to method C to yield 170 mg (50 %) of yellowish solid: mp 179-180 °C; 'H
25 NMR (DMSO-dg): § 6.73 (1H, dd, J = 12.69 Hz, J = 2.44 Hz), 6.75 (1H, dd, J = 8.30
Hz, J = 2.44 Hz), 7.31 (1H, d, J = 8.79 Hz), 7.45 (1H, t, J = 9.28 Hz), 7.70-7.72 (1H,
m), 7.83 (1H, d, J = 8.79 Hz), 7.97 (1H, s), 8.06 (1H, d, J = 7.79 Hz), 10.06 (1H, s),
10.48 (1H, s); MS (ESI) m/z 287/289 (M-H)".
Anal. for CygH1cCIFO,:
30 Calc'd: C: 66.56 H: 3.49
Found: C: 66.45 H: 3.52
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sol i d: npwmloﬁﬂ@é ‘H NVR (DVBO-d6): S 3.83 (3H, s), 6. 92
(1H, dd, J = 8.46 Hz, J = 2.64 10 Hz), 6.98 (11-1, dd, J = 12 92, J = 2.48
Hz), 7.19 (11-1, dd, J = 8.94 Hz, J = 2.46 Hz), 7.35 (1 H, = 2.38 Hz),
7.53-7.63 (2H, m), 7.90 (2H, d, J = 8.72 Hz), 7.97 (1 H, s); I\/IS (ESI) mz
283 (MrH+). Anal. for C18HI5F02: CaggaMpLE1aRN6.58 H. 5.36 15 Found: C

76.30 H 5.23 EXAMPLE ¢ - chl or o- 4- (2~ napht byl | i xt f

4- br ono- 2- chl oropheno‘\‘c?‘rP’ﬂ% (?5 airfg'gr%”réa &B%GHO ﬁ\':’Qoxblcj);gnioc acid
(1d0t 9t 5k81({m0+h @ h ﬁam &rédbﬁﬁea@tuta%%z &dﬁmnmadmydrbﬁyﬁiénylmml()m
an etrakl s ri en oS

nL) was br otrgaRhthe) r( Poéfﬁzrﬁg‘g gr’*#%g%?o t%%‘dm%'ghrm ea‘?? "H;ﬁE

t hen ;3650{ e%bcommq @cmmﬁw ¢tbtweu@33r/g aﬂ@g%&/%) t@ﬁyeuomh amaomrmam ahid .
concentrate um cnronut ogr a % uce
610 ng ( 349)MB; (DMSQdeli 38-9%4TH, A égs"(ﬂqg A éﬁ‘gf"? |c§$@'§rﬂi bg’
m;p?ggg mzif)evab @H%@Sﬁ? HPBﬁH(z(mm&SHa nr. mﬁ%ﬁb&)m) g12349(9H5d Jéma?gg (1
Had g e B (15, B g6 (%, ¢ BTiwd)ng 058 @ S €5 g rad) gy

10. 40 (1 H, HRMS ddicdfor C2HRCIRS0, 606.0p501, @bsgrvédvBoS5.61963 (M) . f or ClSHllCI 0:

30 Calc! C. 5 H. . 4.35 nd: C 75.24 H 4.34 -75 0 8 JUN 2006 WO
03/ 0518‘t95 P@T?'{ISE)éﬁe@fg%soa&ﬂ/Egé- 1z
6- (4- Hydr oxy- 2- nghlg\gt ghengk H: 3:15apht hol The title conpound was prepared by

reacting 6-(4-meLhoxy-2: hyl.phenyl ) -2- naphthol (420 ng, 1.59 nmol) with
boron tri broni deﬁ?%déggﬁﬁgﬂf:@eM solution in 5 CH2O 2, 4.53 mol)
according to nethod Dto yield 400 ng (quantitative yiel d) of a yellow sh
solid: np 191-193C, 'H NMR (DNDOde)EXI&IFg./EG&I(l H, dd J 8.41 Hz, J =
2.21 Hz), 6.72 (1 H d, J = 2.21 Hz) 11 (2H, : 7.14(1 H d, J =
2.21 Hzyg 7.33 (1 H, 1.xthlo:b-s'-(iie-@lﬂddiro#hydlﬁxﬁﬂhdfw»-Z-ﬁaﬂhthpl H d, J =

0.885 Hz), 7.68 %%e It_ilt’le gémgou:rwd8w54slprepared by reacting 6-(2,6-difluoro-4-hydroxyphenyl)-
2-naphthol (510 mg, 1.86 mmol) and NCS (301 mg, 2.25 mmol) in THF (30 mL)
according to Method C to yield 440 mg (77 %) of yellowish solid: mp 213-214 °C;
'H NMR (acetone-ds): 8 6.71-6.78 (2H, m), 7.47 (1H, d, J=8.85 Hz), 7.76 (1H, dd, J =

20 8.12 Hz, J = 1.52 Hz), 7.97 (1H, d, J = 8.90 Hz), 8.04 (1H, s), 8.29 (1H, d, J = 8.80
Hz), 9.26 (1H, s), 9.60 (1H, s); MS (ESI) m/z 305/307 (M-H); HRMS: calcd for
C1sHsCIF202, 306.0259; found (ESI-), 306.01991
Anal. for C4gH,CIF,0; * 0.25 H,0:

Calc'd: C:61.75 H: 3.08
25 Found: C: 61.75 H: 2.90

fluoro-4-met hoxy-phenyl ester (3.86 g, 14.0 nmmol) with int
(2.97 g, 14.8 muol) accordl ng to nethod Ato yield 2.27 g;,gew“g Wmte

Synthesis of Gompounds in Scheme 11
Intermediate 56
N-(7-hydroxynaphthyl)acetamide
30 To a solution of 8-amino-2-naphthol (149.1 g, 0.937 mol) in methanol (1L) was
added acetic anhydride (93 mL, 0.984 mol). The reaction was refluxed for S0 minutes
and cooled to room temperature. The solvent was removed and the residue was
filtered through a plug of silica with ethyl acetate. The solvent was removed to yield
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Hz), 7.77 (1 H d, J =9.29 Hz), 9.33 (1 H, s), 9.69 (1 H, QU}JS&UNR
(DVDO-dg): 10 8108.34, 112.82, 116.84, 118.68, 125.47, 127@ J g
128.02, 1WP Y5180 71, 132.26, 133.02, 135.63, 135.90, 16T ’99102/32%88 31; MB
(ESI) Mz 249 (MH Anal. for C171-11402: Calc'd: C 81.58 H 5.64 Found:
C 81.36 H 5.53 15 EXAMPLE lad 6-(2- Fl uoro-4- hydr oxyphenyl ) - 2- napht hol
The title conpound was prepared by 2-(2-fl uoro-4-nethoxyphenyl) - 6-net hoxy-

napht hal enej7gls &Qf"c’ﬂ of the t.mbaqpmﬁdﬁasbé) Bark gurplosond. dan eAdyficarsamile Wwad M

sol ution |n di h
(91 % of afummrt Rurifigd i Ry: r%f%@%g%gggfgﬁwﬂpi "Stf'a@? [P)gﬁ‘oﬁ%ldgl"‘%%% ’
L 0% %37(232‘?0"%-1 gK/lFfléDMéU-d §ig 2.15) GF, 8) ?r7ongr11H dd=J& GTo518Y, 7. 899 Hﬁfl(l
3%3 ?M?9 (1 05)7261@|-bm)(M9i1Hs% Jq\/g:my)) 7#?3"'25%JMM1+HZ K,é;((%%é m{i
Found: O 7= J581 1zl 7S QERERES 1 45 WS esn fr 02aahy. 72, 7O 443
6- (2, 5- Di f | Anal.douChlaNSeyphenyl ) - 2- napht hol  The title conpound was
Ergp?r:rgld) by Eh(ﬁcgcgl Qtﬁl ﬁgepﬁsmzm?gg@hepyl )66- met hoxynapht hal ene (1.5 g,
W oron tribro e of 1.0 Msoluti in CH2Cl 2, 2
mol ) according Ewnﬁlephahi’bﬂ%- @IQ}%. 28 g (94 OS/;) gf | gnye: Inovm' sh soli g:
;Tplgl7762318 8CJ]UH 93/56( meg%g% 8 6.90 (1H, dd, J = 11.87 Hz, J = 7.51 Hz),
. - 51805 PCT/ US02/ 39883 7.15 (2H, , 7.45
(11-1, W, J = 11.87, J 7.61 Hz), INTEBMEDENES 1 7(74 (rlr)l 1, d, J =

8.65 Hz), 7.92 (1 H, s), 985(“_1:!@5[) MB (ESI) mz 271
(MH) Anal. for CI6HIOF202: calcid G ﬁﬁ'y‘)ac“a"ﬂe FouEldOB)% 70,35 H;

3. 65 EXAMPLE | af T®-g 2midyses pf th(?;hmfﬂwe }S'P?&ﬁgﬂ"}'d% ﬁ?ﬁﬁﬁ (b mol),

potassium carbonate (301 g, 2.18 mol), and acetone (1 I) was added iodomethane
(270 mL, 4.36 mol). The reaction mixture was refluxed for 6 hr, cooled to room
15  temperature, and the solvent removed. The residue was filtered through silica with
ethyl acetate and triturated with ethyl acetate to yield 161.6 g (86%) of a gray solid.
An analytical sample was further purified by preparative reverse phase HPLC to yield
the title compound as a white solid: mp 154-155°C; 'H NMR (DMSO-dg): 5 2.19 (3H,
s), 3.90 (3H, s), 7.19 (1H, dd, J = 2.39 Hz, J = 8.94 Hz), 7.29 - 7.34 (2H, m), 7.39
20 (1H,d,J= 1.86 Hz), 7.75-7.68 (2H, m), 7.87 (1H, d, J= 8.96 Hz), 9.82 (1H, s); MS
(ESI) m/z 216 (M+H)".
Anal. for C43HsNO2:
Calc'd: C: 72.54 H: 6.09 N: 6.51
Found: C: 72.24 H: 6.43 N: 6.52.
25
INTERMEDIATE 58
7-Methoxynaphthylamine
A mixture of N-(7-methoxynaphthyl)acetamide (160.6 g, 0.747 mol) and HCI
(1.5 1 of 1N solution) was refluxed for 5 hr. The cooled reaction was neutralized with
30 solid sodium bicarbonate and extracted with dichloromethane until UV clear. The
combined organic layers were filtered through silica and evaporation of the solvent
yielded 89.5 g (69%) of a brown solid. An analytical sample was prepared by
preparative HPLC to yield the title compound as a white solid: mp 134-136°C; 'H
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The title conpound was prepared by reacting 2-(2,6-difl uoro-g-mo 008
nmet hoxyphenyl ) - 6- met hoxynapht hal ene (1.5 g, 5.0 nmol) with Q) r ?n brom de
(25 m - BO0B/NO§I8Fsol ution in CH2Cl 2, 25 mmol) accordi ng tREHESREMB t o

yield 1.35 g (99 % of a yellowi sh solid: np > 240 C; 'H NVR (DVBSO-de): 8
6.55-6.63 (2H, m, 7.11 (1 H dd, J =8.76 Hz, J = 2.34 Hz), 7.15 (1 h, d,
J =2.05H), 7.36 (1 H dd, J =858 Hz, J =1.34 H), 7.39 (1 H d, J =

8.83 Hz), #% . 04 43R0 (o ~ )= : , 18),

To a8 (1 1 MRLCREY EpoapR0s) 1.0 oA, oo 086 (1 40 728 R AR (H B BN for
C16H, 0F202:2. 2t He), - 123- 7718 H, 1), 3.280(1HFduda: 8.¢7 Hzd. T 1H1H3 d58 =998 XalPLE
lag | -Chl qy =l 4qr f©iydr oxyphenyl ) - 2- napht hol The title conpound
was prepar gégi‘)hsséé'a/%t%émg?ngl uor o- 4- hydr oxyphenyl ) - 2- napht hol (300 ng,
1.18 mmol ) Anall foicSHHDIO 1GFCO2H3 Mol ) in THE (30 nl-) according to nethod

Ctoyigld 170 GO yel ] solid: nmp 179-180 C; 1H 25 NWR
(DVBSO-dé): 8 6. léqgcl@;gédl-l g.aZNf"fégg Hz, J = 2.44 Hz), 6.75 (1 H, dd, J =
8.30 Hz, J = 2.RpungyG: 5433H: 4LBIN: 478.9 = 8.79 Hz), 7.45 (1 H t, J = 9.28
Hz), 7.70-7.72 (1 H m, 7.83 (1 H d, J =8.79 Hz), 7.97 (1 H, s), 8.06
(1 H d, J=7.79 H), 10.06 (1 H s), 10.48 (1 H s); M5 (ESI) mz
287/289 (MH)'. Anal. for Cl6H, oCI!INGERMEBIATRIS® d: C. 66.56 H: 3.49 Found:

C. 66.45 H 3.52 0 8 JUN 200G.FlU6} &7 htatihé hindiee/ 39883 EXAMVPLE f ah
1- Chl oro-6- (2, 5-di fl uoro-4- hyd’: oxypﬁenyl );-E@-aﬁapht hol The title conpound was

prepar é® by r eactq agigureofy-geihoxpiaphthylaming (PHesnd3 24 pmellpHEhEIS-§ Bbo
ret hod Gt & 18 Sy A SBnmp)“end WRet (oo odjelioont yiob A5R8 SR
(DVBO- de) : & sediam ritrite (4.581g, 6@46-muol)do water (35 mLy ovey ten minuteg 2Thelsaltion, J =
784 (1 H véa,sﬁirfsﬁg%%%ggﬂ%%@%bﬁﬁ wilh fucforiicipc (160 k" TH8 et ™,
(2H, s); NVIreerssglidnwas gollecgiby filtratjon, washedfirehwith watar, thes it ethanpl, and
ggﬁépg%é t@?ﬁg/gr{gﬁeg%lg%%%wa}id [15.48% (084).of tiRY uftchBaidrized diazofluth H2O
fluoroborate salt intermediate]. This yellow solid was combined with xylenes (250 mL)
and refluxed for 1 hour. The solvent was removed and the residue was partitioned
between ethyl acetate and sodium bicarbonate solution. The organic layer was dried
over sodium sulfate, filtered, evaporation of the solvent, and purification on silica
20 (hexanes) yielded the titte compound as a light yellow liquid. 'H NMR (CDCl,): 5 3.94
(3H, s), 7.10 — 7.28 (3H, m), 7.34 (1H, d, J = 2.50 Hz), 7.55 (1H, d, J=8.12 Hz), 7.75
(1H, dd, J = 1.69 Hz, J = 9.00 Hz); MS (El) m/z 176 (M))".
Anal. for C14HsFO:
Calc'd: C: 74.99 H: 5.15
25 Found: C: 74.84 H: 5.14

INTERMEDIATE 60
8-Chloro-2-methoxynaphthalene
CuCl, (4.6 g, 24.6 mmol) and t-butyl nitrite (4.46 g, 43.3 mmol) were added to
30 acetonitrile (125 mL) at 0°C. To this mixture was slowly added a solution of 7-
methoxynaphthylamine (4.99 g, 28.8 mmol) in acetonitrile (25 mL). The reaction was
allowed to warm to room temperature , stirred with HCI (400 mL of 2N solution) and
extracted with ethyl acetate (3x 200 mL). The combined organic layers were washed
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Found: C. 61.29 H 3.17 EXAMPLE 1lal 15

1- Chl or o- 6- (2 6- di f | uor o- 4- hydr oxyphenyl ) - 2- napht hol The pattlg oun
was prepaMEHOMPI808acting 6- (2, 6-di I uor o- 4- hydroxyphenyl) PGI/L %ﬁ‘?% (510
ng, 1.86 mmol) and NCS (301 ng, 2.25 mmmol) in THE (30 m-) according to
Method C to yield 440 ng (77 %9 of yellow sh solid: rrp 213-214 C, 1H NWR
(acetone-de): 8 6.71-6.78 (2H, m, 7.47 (1 H d, J =8.85 Hz), 7.76 (1 H,

(;d97~(31; 30 WAt hlglalmCI Jdrreglciﬁ ddﬂ)um sulfate filtered, evapora)tlon of the solvent, ang 0
s
(i o) i eAtriin Sl Sp (isppneraeided.ped 4 45% ol ad Oxtpatiiadd: A
?égF '0(21590 MGl vﬁ7 gélﬁ‘ihrp)e waemm@eaﬁgmc y. refense phésO@LpaGEve HPLE&OHM the .
c'd: C 61. : ounds
In Scheme 1tile ‘FW%“Hécﬁsaﬁ ¥e @7 MR 3 g&ﬁngw ?@8&';&' §§ (5% )1'2 Hé
sol uti ors of (18 amma%zmwmmswbs@-&m 22 §7.27.(987miyN.52 (1M, et lsaddit HEYL 7156 was

it oa ardncol 50 £ HEhdit SHbshal or 815 4e Cap J Sl FRRITAME A ne

resi due was191V193t(M-B|91.thr ough a plug of silica with ethyl acetate. The

sol vent was rqnpv& t@lc%’i eld -78 0 8 JUN 2006 WD 03/051805 PCT/ US02/ 39883
175.8 g (9@ pr HE'” | e conpound as a dark purple solid. An anal yti cal

sanpl e was furtQalc'dpOr68.5&H: By 1r ever se phase preparative HPLC to yield a

i nk | d: 161- o ar . DVSO-d6): 5 2. 15 (3H, , 7.09 (1 H, dd, J
P e2le " 5™ PaipalfreaaghidB (700 58 021 H d 3=

= 1.95 7.26 (2H, m), 7.49 (1 H d, J = 7.31 H),
7.63 (1 H d, J=811H), 7.77 (1 H d, 5J =8.81 H), 9.76 (1 H s),
9.79 (1 H s): MS (ESI) nfz 202 ( MNFERMEDIATE 6% or CL2HLINCR: Calc'd: C

71.63 H 5.51 N 6.96 Found: CerZt}ngT Jﬁ'eth%x&?xa'ﬂht@al@ﬁe 10 | NTERMEDI ATE 57

N- ( 7- met hoxynapht hyl ) acetam de To a m x
N- ( 7- hydr oxynaphTdal §chationazofi CeBrg (757 4, §0.0mawl) ansl TBN (9®5ag.s878nmuaelbimat e

(301 g, 152 ' 1§cqurllil)rile &?)8 ma}_cs tt%n’% \glas slzavaaasdd%g%eé%ldtgq%trngtﬂgxynaphthylamme
(10.14 g, 58.6 mmol) in acetonitrile (60 mL). The dark solution was stirred at 0°C for
2.5 hr, concentrated onto silica, and purified on a silica column to yield 4.03 g (29%)
of a white solid . An analytical sample was further purified by preparative reverse
phase HPLC to yield the tite compound as a white solid: mp 54-58°C; 'H NMR
20 (CDCls): & 3.97 (3H, s), 7.15 = 7.21 (2H, m), 7.50 (1H, d, J = 242 Hz), 7.71 - 7.76

(3H, m); MS (El) m/z 236 (M)".

Anal. for C41HeBrO:
Calc'd: C: 565.72 H: 3.83

Found: C; 55.58 H: 3.60
25

INTERMEDIATE 62
7-Methoxy-1-naphthonitrile

A mixture of 1-bromo-7-methoxy-naphthalene (3.26 g, 13.8 mmol), Zn(CN),

(2.26 g, 19.2 mmol), and tetrakis(triphenylphosphine)palladium (1.6 g, 1.4 mmol) in

30 DMF (50 mL) was stirred at 120 °C for 15 hr. The cooled reaction mixture was poured
into 200 mL 1N NH4Cl solution and extracted with ethyl acetate (3x 350 mL). The
combined organic layers were washed with brine, dried over sodium suifate, filtered,
evaporation of the solvent, and purification on a silica column (10% ethyl acetate -
hexanes)lyielded 1.28 g (51%) of the title compound as a white solid: mp 62-66 °C;
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(270 m., 4.36 nol). The reaction mxture was refluxed for apsed to
room 15 tenperature, and the sol vent renoved. The residue V\Qa tered

t hrough sMa @ 030508’ ethyl acetate and triturated with et RTY (833?88 to
yield 161.6 g (86% of a gray solid. An analytical sanple was further
purified by preparative reverse phase HPLC to yield the title conpound as
a white solid: np 154-155C; 'H NVR (DMSO-de): 6 2.19 (3H, s), 3.90 (3H,

?)1 H7 59 Sl’l""NNW(DMS@‘%) :3%. bb;sﬂ §)($2Q>4(1H2)1d J =248 Hg, 34=éab*Hziy)73€-39 20

9.82 (1 H B#7 (W m), 55475 “rﬁf’ 2’1%2@9#5)# 8Ar(31'|" §¢~6r]9c‘ﬁhibrk%(1?hldéwﬁ'

72.54 H 6. @81 Nz $=7123 ), 890 (H, d 2/ 24.24HL); M8 (&) nz 383 (1AY"; | NTERVEDI ATE 58
7 Met hoxym)g eréaam n A mixture of N- ( 7- met hoxynapht hyl)acet am de (160.6

g, 0.747 CachNO (1.5 1 of 1IN solution) was refluxed for 5 hr. The
cool ed rgeacti on ggsdneurs.er Hza®s5wW:t7e5 30 sol i d sodi um bi car bonate and

extracted with d chI O[O cl ear. The conbi ned organic | ayers
were filtered th & ﬁﬁ??gr@r&\éﬁég\/ﬂ ion of the solvent vyielded 89.5 g
(69% of a brown soli d An anal ytical sanple was prepared by preparative

HPLC to yield the title conpound a@gg W%Bke, lid: np 134-136C, 'H -79 WD
03/051805 0 8 JUN 2006 PCT/ US02/ 399553 13): 8 3.94 (3H, s), 4.01

(2H, bs), 6.80 (1 H, d7-MethoxXy-3p4+difjydrandphthdlenp-1ecarbonitrit®. 20 Hz), 7.12 -
(20 (20, 1, 7i78a e ot b s o sl o idi By,
3.87 N 4. 854 mnol)d and:benderdd (100 MLEP wiis atided. trimbifiyRNfACYahide 5.0 g. 0.25
o oa oL o PR e Do i aforp . RERARBO B S, .,
(50 nl) coohddbdtandlihospharoasi dedhioride (100 mb) was theodidded drapwises w@th aﬁsigtj,
66.40 mmol ) | PRLR" intfoasH L THRY flixtdre"wal RELET- to FERux Urldt A for 6 hr. TLC
15 showed one mid-Rf spot for the desired product. The mixture was stirred overnight at
room temperature. The mixture was carefully poured onto ice/hydrochloric acid (about
1.5 liter of 10% HCI). The total volume was 2 liters. This mixture was extracted with
ethyl acetate (3 x 500 mLs), the organics combined and washed with water (2 x 500
mLs) and then brine (500 mLs). The ethyl acetate was dried over magnesium sulfate
20 and evaporated off provide a liquid which on standing solidified. This crude solid was
slurried in hexane and filtered to give 31.3 g (74%) of a tan solid. Some of this
material was purified by silica gel chromatography (10% ethyl acetate-hexanes) to
provide a solid: mp 47-49 ° C; 'H NMR (DMSO-dg): & 2.44-2.50 (2H, m), 2.72 (2H, t,
J=8.4 Hz), 6.81 (1 H, d, J=2.6 Hz), 6.90 ( 1H, dd, J = 2.9 Hz, J = 8.2 Hz), 7.17-7.19
25 (2H, m); MS m/z 168 ([M-H]-);
Anal, for Cy2H44NO:
Calc'd: C: 77.81 H: 5.99 N: 7.56
Found: C: 77.71 H: 5.69 N. 7.50

30 INTERMEDIATE 62
7-Methoxy-1-cyanonaphthalene
To a mixture of 7-methoxy-3, 4-dihydronaphthalene-1-carbonitrile (9.85 g, 53.1
mmol) in p-cymene (100 mLs) was added 10 % Pd/C (5 g), the reaction mixture was
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was stirred for 30 m nutes and conbined with fluoroboric acj %é&ﬁ)%t) The
resulting green solid was collected by filtration, vvashed

wat er, th¥0O G¥0SEB0&t hanol , and 15 then with ether to yiel d BCYEPR2G3880) i d
[15.48 g (90% of the uncharact eri zed di azoni um f1 uoroborate salt
intermediate]. This yellow solid was conbi ned with xyl enes (250 nL) and
refluxed for 1 hour. The sol vent was renoved and the residue was

partiti One%t.rreetanﬁeﬁeﬁw% RRBEGRAGAL. smél Mm&éwma@é@ amal Wi @italysthe

organic |layer was dried over sodiumsulfate, filtered, oration of t he

sol vent, arfémeued by filtaringAhrguaks filterid. z‘r(ble(m@smc@gyasyriemoasﬁ °f‘ HofveR Withnpound

as a ||9ht tM@‘vbélYMnli bGMEd |va:zd\Mﬁnd %h%bhdlﬁe&o@étanﬁﬁ The solid wés slurfied ( 3H,
nm, 7. 1 1 H, dd,

: 7.7
J =1 69 |(42m hﬁxan@ fdt?f@f&?nd rvse(’ép)affﬁf al‘?"b'te( ﬁP‘JJd @Aﬁaﬂ 4‘?% & P‘Fﬁg% aal ¢’ d-
g CEI4 9% g lﬁ’lj[f' %@fur@v’ér Et?‘ﬁmlda bk ( 1@% &Hyl'éce@td-ﬁeidiﬁ%%ﬂbdﬁb@d&?h%e solid: mpt .
or 0- 2- met hoxyna al ene mpl)_ a rite
(4.46 g, 2T TsT8Ro ! W n?»éae(oameex 8 3. %{)(%é’t@joﬁﬁﬁr(?ﬁes)( f)ﬁ E’L&" dy yt%é HEY ¢ hi
m xture wasy 55 pi X, AEGAHSD), 8©|4L§13)(2I-me)78 28%i oK esRHA)Y! a mine (4.99 g,
28.8 mmol) 1In acetonltrlle The' reaction was allowed to warmto

roomterrper‘%l'ﬁ;r@r Ci2HeNQ; ed vmth HCI (400 nmL of 2N solution) and extracted
with ethyl acet a@gca&g 2867 HLA 95 N1g.&1onbi ned organi c | ayers were washed -80

0 8 JUN 2006 Y\&OB/ Oéégé)gZﬁC%GH%?%% 883 with 2N HO, dried over sodium

sulfate of||te solvent, and purification on a
silica colum (hexanes) yielded 2.27 g (41% of an orange liquid. An

anal ytical ganpl furt he I fi ed y reverse phase preparative HPLC to
yield the $ynthesis ‘Hk‘{sdﬁgﬁr@hf’mﬁ lid: mp 32-34C'H NMR (CDCI 3): 8
3.98 (3H, s), 7.20 5 (1 H, dd, J INFERMEDATESB5 8.96 Hz), 7.22 - 7.27 (1 H,

mM, 7.52 (L H d, J = 2.47 Hz), 7.55 (1h %J = 7.47 Hz), 7.69 (1H d, J
= 8.15 Hz), 7.75 (1H, d, J = 8.9 ﬁil5°' wehapitholig1/ 193 (M H) Anal. for C11

HOCI O @al c'd: Gl'hef’fftlégo thdmas pRopERIANSY reactingB1-Abotd-7-hetoxihaphtididleATE 61
1- Bromo- (7t9hQOg);(,y45 34 mmo?) wnth boron tribromide (68 mL of 1N solution, 68 mmol) according
to method D to yield 3.99 g (54 %) of a red solid. An analytical sample was prepared
by preparative reverse phase HPLC to yield a white solid: mp 89-92°C;
'H NMR (DMSO-dg): § 7.16 (1H, dd, J = 2.42 Hz, J = 8.90 Hz), 7.21 - 7.25 (3H, m),
20 7.62-7.65(1H, m), 7.85 (1H, dd, J = 1.72 Hz, J = 8.87 Hz), 10.08 (1H, s); MS (ES)H
m/z 161(M-H)".
Anal, for C4oH;FO:
Calc'd: C: 74.07 H: 4.35
Found: C: 73.90 H: 4.30
25
INTERMEDIATE 66
8-Chloro-2-naphthol
The title compound was prepared by reacting 8-chloro-2-methoxynaphthalene
(10.25 g, 53.4 mmol) with boron tribromide (67 mL of 1N solution, 67 mmol) according
30 to method D to yield 8.76 g (92%) of a yeliow solid. An analytical sample was further
purified by reverse phase preparative HPLC to yield the title compound as a white

solid: mp 95-100 °C; 'H NMR (DMSO-de): 5 7.18 (1H, dd, J = 2.37 Hz, J = 8.85 Hz),
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To a solution of CuBr2 (15.7 g, 70.3 mmol) and TBN (9. 05 g, %7.8Nrml) in
15 acetonjtrile (250 m-) at 0 C was slowy added a sol utiorq of]

2- met hoxyWéquqﬁé" mne (10.14 g, 58.6 Mol ) in acetonitri?‘éT/PW/3ﬁ’?_8}’. The .
dark solution was stirred at OC for 2.5 hr, concentrated onto silica, and
purified on a silica colum to yield 4.03.g (299 of a white solid . An
anal ytical sanple was further purified by preparative reverse phase HPLC

to yield the2d itz @enagundq 3$Had, W @842)j TL59 PH St - S8 Z.37 Hik)NVB1 20H,(4.DCl 3) -

7,76 (3 4 Sieeer §7 U s papro i e Sgrea R M 65 72
3.83 FoundinalfolG,BECIE 3. 60 25 | NTERVED ATE 62

7- Met hoxy- 1- nap i Ard bxt ure of 1-brono-7-net hoxy-naphthal ene (3. 26
g, 13.8 mol), %{i%évéf(g“@raggé 19.2 mml ), and tetra ki s(tri

phenyl plBosphi nédjquati G669k ¢.066 g, 1.4 mmol) in 30 DVF (50 nl) was
stirred at 120 C for 15 hr. The cool ed reaction m xture was poured into 200
mL 1IN NH4Cl solution and extracted with ethyl acetate (3x 350 nlL). The
conbi ned organic |ayers were washdNTERMEDWIE®Z dried over sodium sul fate,

filtered, evaporation of the gg Y b cat i i I
(|10% et hyl a\ée!toate I hexanes)el 3?@%@%" 1?%@"8‘5&%1%610:‘ O?hgnt ?tlsla Lgﬁpgﬁngm;s
a white solid: riheditieg@npoundwas psepared by eactingy-omtiexysosaphtonisdied1 39883 ' H
NVR (@ : y LS ) . = i = . ,
736, - D s e g utyrByichom HARo ) Bogttng o etb D™ yiely 0.8 GlooH) |
Hz), 7.88 (cf awhitédsolid: mp 08431883€; 'H NMRY (DFSE=ds): 7.9 (1H. dd, J& 2.30 HzsJ/ 21 Hz)
M5 (El) m : |, _ 1 . e ey . 87,4 N:
765 FoundSerizhy 3 (Y v 2o R TG 74N xf 7 38 By Cia 1 P
4- di hydr onahod ftHh,eho-=1 7d4HBn8.07 i(1h, d.0/ T8.19 Hig)x1Q48 (B4, s); MS (ESI) m/z 170
7-meth - I 23 1), zi i odi d 1.73 g, 5.4 1),
met hoxy ﬁ#%ﬁﬂg&%ﬁ%@ggggw%p nol ), zinc iodide ( g nmol )

and benzen S a I met hyl silylcyanide (25.0 g. 0.25 nol).
The mi XBur AnahdosCitHNG: over ni ght at room tenperature. Pyridine (350 niL)

was Calc'd: C: 78.09 H: 4.17 N: 8.28
Found: C: 77.99 H: 3.99 N: 8.47.

INTERMEDIATE 68

20 6-Bromo-8-fluoro-2-naphthol
To a solution of 8-fluoro-2-naphthol (3.24 g, 20.0 mmol) in glacial acetic acid
(30 mL) was slowly added a solution of bromine (7.35 g, 46.0 mmol) in glacial acetic
acid (30 mL). The solution was stirred at 100°C for 1 hour. The reaction was cooled
to room temperature, poured into water (50 mL) and extracted with ethyl acetate (3x
25 150 mL). The combined organic layers were washed with sodium bicarbonate
solution, dried over sodium sulfate, filtered, evaporation of the solvent, and purified
on a silica column (2.5% ethyl acetate — hexanes) to yield 3.96 g (12.4 mmol, 62%) of
the intermediate 1,6-dibromo-8-fluoro-2-naphthol as a yellow solid. This solid was
combined with SnCl; (7.0 g, 31 mmol), glacial acetic acid (35 mL) and HCI (35 mL of
30 12 N) and heated to 100°C for 1 hour. The resulting solution was cooled to room
temperature, poured into water (100 mL), and extracted with ethyl acetate (3x 200
mL). The combined organic layers were washed with water, dried over sodium
sulfate, filtered, stripped of solvent, and purified on silica 2.5% ethyl acetate —
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added and phosphorous oxychloride (100 nL) was then added d W|th a
slight tenperature increase.. The m xture was heated to regyié% 6heId
for 6 hr. “?‘E@?‘isé Bhowed one mi d- Rf spot for the desired prB 02

m xture was stirred overnight at roomtenperature. The m xture was
carefully poured onto ice/hydrochloric acid (about 1.5 liter of 10% HO).
The total volune was 2 liters. This m xture was extracted wth ethyl
acetate (3 hexafs)tbyleld 1192 g(A18%)i of shectitidbconsbuad cisveawhitelsolidt mpvi24et260@; x 500

To e 20 EhME, s it 27 2o T85e G B8 (G d-aeRe A uRaR SR U
Zil i3di fi 32 H{hlswsma)sbsmmm—sw{'{]eﬂhﬂ rnit u@@riel-lamdotza(?arg)dbto g: ve
gel c%rém@a‘iéﬁﬂynf%%a% Ao ot o hewanoe) to- provibe & soid o
47-49 & ' Ahdler CRMEBYFMB): 8 2.44-2.50 (2H, m), 2.72 (2H, t, J=8.4 Hz),

6.81 (1 H d, J= alg' ) _ .(511 H dd, J =2.9 Hz, J =8.2 Hz), 7.17-7.19
zf6 ?? 2)

25 (2H, m; M Anal . for CI2HLINO Calc'd: C 77.81 H
5.99 N: 7.56 Fokound: C:49.86H 246 5. 69 N: 7.50 30 | NTERVEDI ATE 62

7- Met hoxy- 1- cyanonapht hal ene To a m xture of 7-methoxy- 3,

4-di hydr onapht hal ene-1 -carbonitrile (9.95 g, 53.1 mmol) in p-cynene (100
m.s) was added 10 % Pd/ C (5 g), thINTERMEDIATE 68 xture was -82 0 8 JUN 2006

WO 03/ 054805 PCT/ US02/ 39883 gig. Pfﬁg%@cnﬁ%%% 0C overnight. The
b

m xture was cool ed and the cata renoved tering through filter

ai d. The p-cynmento aes@lut@nmf@dcwoﬂ-manhmoboﬁgzm 2hé mm@l)waglmm peatis,add vi ng
il tered anoqnepyad slouiy'adibch 3kor prefiReld,? 1@ iy f tiacd seeia e,
purified fuacithedObplyi | Ther sghitiop 1Was stimgd atctAWBCefatekdmus) codedriodivem a
750" (1 H PRyt e iR 4{%%@9'“9% n8, S Wi iy ‘g, e
8.24 (113, epmbjesd prganic laxaes| weneowasbfﬂlwammdlumabl@arbon@e duedwithisodiugs  N:
Z 251 10 Foyjidie, Fiterél; &tfipbéd 6 sbireht, afd Pariftd B4 Shica SdiufmA RO Y Ryl RBetafd e
- hexanes) to yield 4.61 g (50%) of a yellow solid. An analytical sample was further
purified by reverse phase preparative HPLC to yield the title compound as a white
solid: mp 156-158 °C; 'H NMR (DMSO-dg): 5 7.57 (1H, s), 7.82 (1H, d, J = 1.89 Hz),
20 8.11(1H, d, J = 1.69 Hz), 8.31 (1H, s), 11.30 (1H, bs);
MS (ESI) m/z 333/335/337 (M-H)".
Anal. for C4oHsBr.ClO:
Calc'd; C: 35.70 H: 1.50
Found: C: 35.74 H: 1.44
25
INTERMEDIATE 70
3-Bromo-7-hydroxy-1-naphthonitrile
To a mixture of 7-hydroxy-1-naphthonitrile (26.03 g, 154.0 mmol) and glacial
acetic acid (400 mL) was added bromine (51.8 g, 323 mmol). The mixture was stirred
30 at100°C for 6 hr. HCI (400 mL of 12 N solution) and SnCl, (69 g, 308 mmol) were
added and the mixture was stirred at 100°C for 1 hour. The resulting solution was
cooled to room temperature and poured into water (1 I). The resulting yellow
precipitate was collected by filtration, dried under vacuum, and triturated with ethyl
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| NTERMVEDI ATE 65 8- Fl uor o- 2-naphthol 15 The title conpound red by
reacting 1-fluoro-7-nethoxynaphthal ene (7.99 g, 45.34 mol

tribrom d®VQe¥5$%50f 1 N solution, 68 nmol) according to T’W@ﬁiz@s?:’o y| eld
3.99 g (54 %9 of a red solid. An anal ytical sanple was prepared by
preparative reverse phase HPLC to yield a \/\hi te solid: np 89-92C, 'H NWR
(DVBO-de): 6 7.16 (1 H dd, J = 2.42 Hz, J =8.90 Hz), 7.21 - 7.25 (3H,

ao 7) 62N-[S Za%'i;;téhownera% 146@8;5(:{51%1 of](cjﬂhe tqcl:leacH%rg%éhddzas JAn=oféwlile ISolid. mw40§5(i
, S n or

Found, 0 vanaigioa] Samalg v A PRseerge toveise gt EL oiigd g e P
conpound Wagorpund' fda Whiteesolidi mp 2224000 HNMR twsoadmt&wzenemmz% g,

S Lo e R SR s nge RS B e

sanpl e vis 24g/24M-Hyuri fied by reverse phase preparative HPLC to yield the

title conpo solid: 95-100 C; 1H NWR (DVSO-d6): 3 7.18 (1
H dd, J = g §7FH9"|'¥\B‘N(§ 85 Hz), 83 0 8 JUN 2006 WD 03/051805

PCT/ US02/ 39883 7Cald'd: C75326(H: 244 N)565.41 (1 H d, J = 2.28 Hz), 7.59 (1 H,
%. 17_( 0 a7 sH)Z) For ¢ %;?pﬁg.zcﬁp;ﬁ.gg.lingf? o 821(%73 o Gl e e
H 3.95 5 Found: C. 66.99 H 4.06 | NTERVEDI ATE 67 _
T methol- 1 napht honi t 116 (110 @W@Sﬁd’ms}jmr oy gt um G (9
g) according to nﬂeﬂtﬂﬂtﬂ[@cﬁ 91%0@0@-@!!090-@8Mth¥5 xarldrmetlwlaitanred m
738 (1 1 d o ThoUBtEpfpeurt e rebdreby fepcthas Goitiorip o-chico e
Hz), 8.04 (31004g, 8.92 menoi). with FBPMSCh(1.750, 4504, mmoJ;) acconling fo, methoddF ta H,
s); M5 (ES| )il #3d§(84%) of a white solid: mp 58-64°C; "H NMR (CDCly): 5 0.34 (6H, s), 1.08
15 (9H, s), 7.57 (1H, s), 7.62 (1H, d, J = 1.72 Hz), 7.75 (1H, d, J = 1.24 Hz), 7.97 (1H,
s); MS (ESI) m/z 333/335/337 (M-H).
Anal. for C46H1Br2CIOSi:
+ Calc'd: C: 42.64 H: 4.25
Found: C: 42.73 H. 4.08
20
INTERMEDIATE 72
8-Fluoro-6-(4-methoxyphenyl)-2-naphthol
The title compound was prepared by reacting 6-bromo-8-fluoro-2-naphthol
(0.39 g, 1.62 mmol) with 4-methoxyphenyl boronic acid (0.34 g, 2.27 mmol) according
25 to method A to yield 0.35 g (81 %) of a white solid: mp 150-151°C; 'H NMR (DMSO-
dg): 5 3.81 (3H, s), 7.05 (2H, d, J = 8.75 Hz), 7.16 — 7.20 (2H, m), 7.57 (1H, dd, J =
1.21 Hz, J= 12.76 Hz), 7.74 (2H, d, J = 8.74 Hz), 7.89 — 7.92 (2H, m), 10.10 (1H, s);
MS (ESI) m/z 269 (M-H)".
Anal. for C7H13FO2 * 0.1 H0:
30 Calc'd: C: 75.60 H: 4.93
Found: C: 75.30 H: 4.57
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([MH +); M5 (ESI) mz 168 (MH) 15 Anal. for Cl1 H/NO Calc: d: C_78.09 H
4.17 N 8.28 Found: C 77.99 H 3.99 N 8.47. | NTERVEDI ATE &gUNo006

6- Br omo- 8- WP BYP8Y. napht hol To a sol ution of 8-fl uoro-2- nBERMUSBYSBE 24 ¢,

20.0 nmmol) in glacial acetic acid (30 m-) was slowy added a sol ution of
bromne (7.35 g, 46.0 mml) in glacial acetic acid (30 nmL). The solution
was stirred at 100C for 1 hour. The reaction was cooled to room
tenperature, poured into water (50 m-) and extracted with ethyl acetate

(3x 25 150 nmL). The conbi ned or ganb@ﬁ@fﬁﬁﬁ%’ﬁe washed with sodi um
at e,

bi carbonate solution, dried over filtered, evaporation of
the solvent, and puri f 8Rluom6{3-flubic-4-methoxyphehyl2-saphthobcet at e -

h t ield 3.96 1 |, 629 f e | b at

1ot b ono- 511 16 8. chrbing WS eregpied ) eabip CHBLBIENRS 2 enigh e
with SnG2 (0766 gg2.7a1mmob) with GHtorea-nzatiaxyphenyl HoKoBE adid (268 g:3.3 (BBolTL of
30 12 I L1 0G: tal . | ed
Lo room ¢ eAparang fo. kb 1o 81aid o (65T of Siythle RS Int 19BAO0T; DRE, by
acet at e (3x NMR(DMSEP-de)1de 3@ONBHNS)H 70170aifi3® By m),s7.68 - .6 f2rban)wi7t™ (At er

i1 ca 2 sodbu 2iele Y = g8 R L RUHEE b PO s oo B B
hexanes) to(iH,ds)) MD(ES]) MA288 (MH)t he titl e conpound as a white solid: np

124- 126G, d6): 8 7.20 (1 H, s), 7.23 (1 H d, J = 2.39 Hz),
7.48 (19%, éﬁ?’%ﬁ 198 *Hz, J = 10.52 Hz), 7.84 - 7.88 (1 H m, 7.94 (1
H d, J = 0.79 HEplch C: 78.32H:4.2%); MS (ESI) nmfz 239/241 (MH 5 Anal. for

CLOHBBr FO Cal ¢’ goufa: 49139 4 7551 Found: C. 49.86 H 2. 46 | NTERVEDI ATE

69 10 3, 6-Di bronp-8-chl oro-2-naphthol To a solution of 8-chloro-2-napht hol
(4.92 g, 27.6 mmol) in glacial acetic acid (40 nL) was slowy added a
solution of bromne (9.7 g, 60.7 nyplerMEDIAtER4 2l acetic acid (40 nmL). The
solution was stirred at 100C for 1 hour, cooled to room tenperature,

poured 19t o test-Butyll(8sbramg-8-ciHerasid-mathaxyphenyl)-2naphthybexyldimethylsilane
A solution of tert-butyl[(3,6-dibromo-8-chloro-2-naphthyl)oxy]dimethylsilane

(1.95 g, 4.32 mmol), 4-methoxyphenylmagnesium bromide (13.8 mL of 0.5 N solution,
6.9 mmol), and tetrakis(triphenylphosphine)palladium (0.25 g, 0.21 mmol) in THF (10
mL) were stirred at reflux for 8 hr. The reaction was quenched with water (100 mL)
20 and extracted with ethyl acetate (3x150 mL). The combined organic layers were
washed with water, dried with sodium sulfate, filtered, evaporation of the solvent, and
purified on a silica column (5% ethyl acetate — hexanes) to yield 1.42 g (69%) of the
titte compound as a white solid: '‘H NMR (CDCly): & 0.36 (6H, s), 1.10 (9H, s), 3.87
(3H, s), 7.01 (2H, d, J = 8.78 Hz), 7.33(1H,d, J= 1.36 Hz), 7.58 (2H, d, J = 8.75 Hz),
25 7.73(1H,s), 7.78 (1H,d, J= 1.62 Hz), 8.10 (1H, s).

INTERMEDIATE 75
7-Hydroxy-3-(4-methoxyphenyl)-1-naphthonitrile
The title compound was prepared by reacting 3-bromo-7-hydroxy-1-naphtho-
30 nitrile (0.249 g, 1.00 mmol) with 4-methoxyphenylboronic acid (0.21 g, 1.4 mmol)
according to Method A to yield 0.19 (69%) of a light yellow solid: mp 226°C; 'H NMR
(DMSO-dg): & 3.82 (3H, s), 7.07 (2H, d, J = 8.82 Hz), 7.26 (1H, dd, J =232 Hz, J =
8.90 Hz), 7.37 (1H, d, J = 2.27 Hz), 7.80 (2H, d, J = 8.80 Hz), 8.02 (1H, d, J = 8.96
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15 conbi ned organic | ayers were washed with sodi um bi car bonab dri ed W th
sodi um sulfate filtered, stripped of solvent, and purrfre OHJ 2000 i ca
col umm (20V9A¥IHHS acetate - hexanes) to yield 4.61 g (50P4TRISOUIBPE | ow
solid. An analytical sanple was further purified by reverse phase
preparative HPLC to yield the title conpound as a white solid: np 156-158
C '"HNW (DMSO-de): 8 7.57 (1H, s), 7.82 (1H, d, J = 1.89 Hz), 20 8.11
(111-1, d, Pizf 81376@H-|21)J=8135 HA 18144 (3H, 0,11 =3043 Hz), 10.485)1H, 66), ( KIS (ESY) 2
333/ 335/ 337”’5[“%}? ﬁ? for C,oH5Br2ClI O Calc'd: C 35.70 H 1.50 Found:
C 35.74 H (% NTERVEDI ATE 70 3-Brono-7- hydroxy-1-naphthonitrile To
a m xture oAnal foy GrgbiaNOz mpH&mDnrtrr le (26.03 g, 154.0 mmol ) and gl aci al

acetic acid (400 (51.8 g, 323 mmol ). The m xture was
stirred 30 at 1851‘% &g Q@’d@%ﬁgo m. of 12 N solution) and SnCl 2 (69
g, 308 nomol) werEomwd@dM,ﬁaHHeﬁﬁmme.?e was stirred at 100C for 1 hour. The
resulting solution was cooled to roomtenperature and poured into water (1
). The resulting yellow precipitate was collected by filtration, dried
under vacuum and triturated vvrth INTERMEDSSTEDT®S JUN 2006 WO 03/ 051805

PCT/ US02/ 39 title conpound as an
off-white sgl Fﬂfuiaghg'r?g ﬁyli‘}rﬂér&\/\‘é%ﬁa@tp‘%&gdi‘fy preparative reverse
phase HPLC to yi &hel tite c¢mpeundcowps)umpa@da hyhireactingl | 3tbrome-2-hedreai1C; 1H

HNRS§ D“@%gﬁ phtl&n?tn%S(O 26)§ gﬁ) éﬁ'ﬁnmcswwrth@ 95%624 meth‘axgp}r ﬁ%lﬁgri)ﬁrc'gc]d 081.8223\”( Il

for Cl1HeBr 8IO1-1aaMme caccqrdlrmtozpethodze mrylﬂd 8,16£65%)oha:light ywwsssphﬂr An 70 N:

4.82. 10 | NI |Z lvas prepared by pre aratrve reverse phase HPLC to yield the title
serf-Butyl[(3 drbrorm8c | or o- di et hyl sl | ane The title
conpound wa§°rpp@~p‘§ra§oﬁ white selisk ng2131 QfQ)I‘ %(@Mﬁ&ée)ﬁi 2&0KeMo3) 7.88- 00 g,
8.92 mmol) 50= b | t t ed; E

yield 3. 36 W#Q g’\mﬁtg ‘go leHZ) w GZamC@Hd n?\)/%??@ il ?&) 4 2t 34 (6H,
s), 1.0% 310Hz)803(1H J 8n8H2)841 (1H,d, J -186Hz)850(1H

J=1.43 Hz), 10.55 (1H, s); MS (ESI) m/z 292 (M-H)".
Anal. for Cy3H12FNO;" 0.1 H,0:
Calc'd:C: 73.26 H: 4.17 N: 4.75
Found: C:; 72.91 H: 4.01 N: 4.60.

20
INTERMEDIATE 77

3-Bromo-8-chloro-6-(4-methoxyphenyl)-2-naphthol

Method |
To a solution of tert-butyl[(3-bromo-8-chloro-(4-methoxyphenyl)-2-naphthyl)-

25 oxyldimethylsilane (0.50 g, 1.06 mmol) in THF (20 mL) was added TBAF (5 mL of 1N
solution in THF, 55 mmol). The solution was stirred for one hour at room
temperature, evaporation of the solvent, taken up in water (50 mL), and extracted
with ethyl acetate (3x150 mL). The combined organic layers were washed with water,
dried with sodium sulfate, filtered, stripped of solvent, and purified on a silica column

30 (10% ethyl acetate — hexanes) to yield 0.34 g (88%) of a white solid. An analytical
sample was further prepared by reverse phase preparative HPLC to yield the title
compound as a white solid: mp 138-139°C; 'H NMR (DMSO-d): & 3.82 (3H, s), 7.06
(2H, d, J = 8.76 Hz), 7.58 91H, s), 7.73 (2H, d, J= 8.73 Hz), 7.94 (1H,d, J= 1.56
Hz), 8.07 (H, bs), 8.34 (1H, s), 11.05 (1H, s); MS (ESI) m/z 361/363/365 (M-H)".
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15 (9H, s), 757(1H s), 7.62 (1 H d, J =1.72 H), 775& ,

1.24 Hz) 797§ s): M5 (ESI) mz 333/335/337 (MH)". hBaluN 2088
018H195r20Y@S$/0 lsQ%lc d: C 42.64 H 4.25 Found: C 42.73PAT/UB0EE8Y

| NTERVEDI ATE 72 8- Fl uor o- 6- (4- et hoxyphenyl ) - 2- napht hol The title conpound
was prepared by reacting 6-brono-8-fluoro-2-naphthol (0.39 g, 1.62 nmol)
w th 4-nmet hoxyphenyl boronic acid (0.34 g, 2.27 mml) according 25 to

met hod A toAMmefdilczﬂ-ﬁgBrmcﬂsz@/m@f a white soI id: np 150-151 C 'H NWR

(DIVSOde) 8 3 (2H, d, J = 8.75 Hz), 7.16 - 7.20 (2H, m),
.57 (1 H dd, J @ﬁ%“ 8?’5 12,76 Hz), 7.74 (2H d. J = 8.74 Hz). 7.89

- 7.92 (2H, rr) Fourld) Ot 54130 H)3.11 MS (ESI) mlz 269 (MH+. Anal. for
Cl7H13F®2 ' 0.1 H2O 30 Calc'd: C 75.60 H 4.93 Found: C 75.30 H 4.57
-86 0 8 JUN 2006 WD 03/051805 PCT/ US02/ 39883 | NTERMEDI ATE 73

8- Fl uor @& 6- ( 3-f | uor o- 4- net hoxyphenylam#miplﬂzhol The title conpound was

N h 5Tl ubr o 4 merhOy I p By S hdony A Sdbitofiie 10 0TS )0 o
met hod A to yiel @h@ tlﬂé' ogn'(paﬁnd/oNaefprapanbdtbg readting: 3- bmrrlcsB*hYdllOXﬁ" naphthsivR
g?’vﬁc} dé): ﬁitrﬁe ?935%5 qu%gn menod) with %; Scﬁfh&zé_h t&?&%%ﬁ&l@ﬂﬁ&xﬁ%l@oqﬁ 71
7.99 ( 1H bagcn;i (0071 0.5 mmolbg;eqorwm tesethod A tegdeld 10090 g (AB6)efad yellaw
Cl?leF%) 2: s&f& Q\n%naﬁtlcg jsaﬁ%le"‘maép%%aréé%ép&étiyelreggrsbtphéséﬁﬂﬂgwl ATE

74 15
tert-Butyl [ { titeocammound| asr @ light-yelow selids rap 309-3041C(ght Hy INNR (PMSRedd)yd si | an

Certebotyl [ 12701, 00, J = 226 Hz, J = 8,88 Ha), 7.3 (11 antkz [z}, 783~ 765 @t
4.32 mol ), M), BOOHERyBhEMA. %yn)aﬁ%(w (§’mche1(7 4z %261H05)51N4édﬂdt$)on,
10.54 (1H, s); MS (ESI) m/z 296 (M-H)".
15  Anal. for Cy7;HoF2NO, * 0.3 H,0:
Calc'd:C: 67.46 H: 3.20 N: 4.63

Found: C: 67.18 H: 2.89 N: 4.55.

EXAMPLE 13]
20 8-Fluoro-6-(4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 8-fluoro-6-(4-methoxyphenyl)-2-
naphthol (0.10 g, 0.37 mmol) with boron tribromide (0.56 mL of 1N solution, 0.56
mmol) according to method D to yield 0.10 g (quantitative) of a white solid: mp 236-
238°C: 'H NMR (DMSO-dg): & 6.87 (2H, d, J = 8.57 Hz), 7.14 — 7.18 (2H, m), 7.52
25 (1H, dd, J = 1.18 Hz, J = 12.78 Hz), 7.61 (2H, d, J = 8.59 Hz, 7.86 - 7.89 (2H, m),
9.61 (1H, bs), 10.05 (1H, bs); MS (ESI) m/z 253 (M-H)'".
Anal. for C;¢H41FO2 ° 0.1 H;O:
Calc'd: C: 75.06 H: 4.41
Found: C: 75.01 H: 4.11
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6.9 mml ), and tetrakis(triphenyl phosphine)palladium (0.25 g, 0.21 mol) in
THE (10 m-) were stirred at reflux for 8 hr. The reactioﬂ&/\dQN ched
with wat eWPPHBSIAS ) 20 and extracted with ethyl acetate (ZCTBE0HEIS3 The
conbi ned organic |ayers were washed with water, dried with sodium sulfate,
filtered, evaporation of the solvent, and purified on a silica colum (5%
ethyl acetate - hexanes) to yield 1.42 g (69% of the title conpound as a
white solid: 1H NWR (CDCI3): 8 0.36 (6H, s), 1.10 (9H, s), 3.87 (3H, s),
7.01 (2H, d, J =8.78 Hz), 7.33(1 H’&A@P:% 36 Hz), 7.58 (2H, d, J =8.75
Hz), 25 7.73 (1H, s), 7.78 (1H, d, TI= a7, , 8.10 (1H, s). | NTERVMEDI ATE
75 7- Héd[)oxy-3-(4- met ragmpFGBB(@flélbrMHWchoxynhﬁhy&-ZTﬂupmhbl e conpound was
prepare y reactjng,3-bronmo-7-hydroxy-1-napht ho- 30 nifrite 49 q, 1.00
ol ) vt 4. ot TBRy SR PEBPUN LWag ! Hrepa By Teading b Jub 4B Bt o

Met hod A6t o mettedxgiptienyD-2Ethad{0.20 Ig, OL85 meriol)ovithsimdrownl tribpmitia6(,7 mid dfiVINI
(DVBO- de) : . 7 (. = Ldd . J =
.32 1z, ) Somtpit g Pimd) agcoriifo s theloa b § YeBD030 g Gy st h sty 5,
Hz), 8.02 (inp-218i220°C d3. 9 NMB ADMSG-dg)UBl 72010y 7.0AOH) 31 )) 11605 7PIOT(2HSOR/ 39883
Hz), 8.37 ( 148l =1 ) by d Al .48 H,
bs): NB ( ESIJ,)4|6| (198,17 T Mﬁ%ﬁél'%'#@f%@%%@% gl g I3 4

78.02 H 4. 812),N7.98. (5, Bs)FA00d: (18, 8Y. TB1H (14, &5 NMSI.(ESI) MERRVEM-NTE 76
3- (3- Fl yor 044- Y/ ydr oxy- 1- napht honitrile The title conpound
was preE reéﬁﬁﬁﬁﬁiﬁﬁggség?gﬁg 7- hydroxy-1- 10 naphthonitrile (0.208 g,
0.839 mml) wit hCalcld: Go68.44-Hr.8bxyphenyl boronic acid (0.18 g, 1.1 mol)

according to metkgd f €%9/i$HI3Ys516 (65%9 of a light yellow solid. An
anal ytical sanple was prepared by preparative reverse phase HPLC to yield

the title conpound as a white solid: np 214-216 C, 1H NVR (DVSO-d6): 8
3.90 (3H, s), 7.23- 7.32 (2H, m, 7.8aMPLERaud: J = 2.24 Hz), 7.65 - 7.70
(1 H m, 7.79 (1 H dd_ J =2.22 15 Hz, J = 13.10 Hz), 8.03 (1 H, d, J =
8.96 HzJ5 8.41 (1 H, d, THydroxy3-(4thydraxyphepw)-frnaghthoniteile 43 Hz). 10.55 (1

?’3_ 3 %i H!\/54f E?' %\t "rﬁé %igg%oh%lmd wad\PAlparddPy feabling’T-Nodroxak4 itdthoxypiérfyd: C:
1-naphthonitrile (0.14 g, 0.51 mmol) with pyridinium HCI (3 g) according to method B
to yield 0.10 g (75%) of a white solid: mp 254-257°C; 'H NMR (DMSO-d,): 5 6.89 (2H,
d, J = 853 Hz), 7.25 (1H, dd, J = 2.15 Hz, J = 8.88 Hz), 7.36 (1H, d, J = 1.86 Hz),

20 7.67 (2H, d, J = 8.55 Hz), 8.00 (1H, d, J = 8.94 Hz), 8.31 — 8.38 (2H, m), 9.70 (1H,
bs), 10.44 (1H, bs); MS (ES!) m/z 260 (M-H)".
Anal. for C17H44NO2" 0.25 H,0
Calc'd:C: 76.83 H: 4.36 N: 5.27
Found: C: 76.85 H: 4.31 N: 5.10.
25
EXAMPLE 1av
3-(3-Fluoro-4-hydroxyphenyl)-7-hydroxy-1-naphthonitrile
The title compound was prepared by reacting 7-hydroxy-3-(3-fluoro-4-
methoxyphenyl)-1-naphthonitrile (0.12 g, 0.41 mmol) with pyridinium HCI (3 g)
30 according to method B to yield 0.085g (74%) of a white solid: mp 265-269 °C;'H NMR
(DMSO-dg): 8 7.04 — 7.09 (1H, m), 7.26 (1H, dd, J = 2.31 Hz, J = 8.88 Hz), 7.36 (1H,
d, J=2.19 Hz), 6.52 (1H, d, J = 2.19 Hz), 6.52 (1H, dd, J = 1.76 Hz, J = 8.40 Hz),
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Found: C 72.91 H 4.01 N. 4.60. 20 | NTERVEDI ATE 77

3- Brono- 8- chl or o- 6- (4- net hoxyphenyl ) - 2- napht hol Method | To 08 S‘HNL?mson of
Per t butyl‘["?:?:’/ﬂ?la?ﬁ) 8- chl or o- (4- met hoxyphenyl ) - 2- napht hy| ) PCT4IS02/39883
oxy]dinmethylsilane (0.50 g, 1.06 mmol) in THE (20 m -) was added TBAF (5 nL
of 1 N solution in THF, 55 mml). The solution was stirred for one hour at
room tenperature, evaporation of the solvent, taken up in water (50 ni),
and extract 8d1 (aH{ Hdad ky2.22iblef dt=e1288<H2)) 8101) (1HT de J coBbY ), 8D &N, o, l/ayer s

wer e washed t rj_e ] i l filt tripped of
sol vent, &\@8 "?Z) -3@%’?@%.Tj“&&g&ﬁwg‘]o%lg@é@ /za??gtei&'f'ﬁ hexanes)
to yiel d 0 analgfor €3/H10fNOa white solid. An analytical sanple was further
repared by reve : f i HPLC to yield the title compound as
5 whi te sol i d: ﬁ%ﬁwigéﬁfﬁmi%@d@ 8 3.82 (3H ), 7.06 (2H
J = 8.769Hz), 7.Beurs Q4728H H:B4BN($BR. d,. J = 8.73 Hz), 7.94 (1 H d, J =
1.56 Hz), 807(H bs), 8.34 (1H, s), 11.05 (1H, s); M (ESI)

m z361/ 363/ 365 (MH)'. -88 0 8 JUN 2006 WD 03/ 051805 PCTI US02/ 39883 Anal .
for Cl7HL2BSYnthesis of Gorppoundsin Sechente 134 53 H 3.55 Found: C 54.30 H:

3.11 5 EXAMPLE laz 3-(3,5-Difluoro-4- hydro 7- hydr oxy- 1- napht hon
itrile The title conpound WHERMEDIATEES MﬁMﬁ%‘\%

3-b hyd . .
2,531 1 or - 4-1 g1 - DUy REL ] *‘“"‘“‘“‘“g‘;;““a‘?‘gn"ﬁ mc YY) | o s

mol ) accordi ng AdNPEIe & F(“F'Bow §-|napla$hgl -611)/37 mel)yNES 458 m, 83&3 d. An
anal yti cal Q tBhIEHE t eld
e V112 S S ) eI M

( DVBO- d6) nBlgz /S fqe /eny was yepigved, and the gesliinghrowny ‘solig [esidye was J =

2. i27?2) 7tdkén u 7|n6§thﬁl?:hbetatéﬁ(EO(’f3 19, washdd \ﬁhth Jvafer8 dfied 'ver s&mﬂﬁ s@l?atb‘ d, J

m z
206 (M eYE?%%é?P Fﬁa?'%tv ﬁgéﬂ@“twﬁ é" ﬁz@"ca eafuewu (@) G#hﬂeaqqtat% 20 N
4.63 Foundhe)@heﬁﬂ vidldéd a2wiits 8blidd. Sfhis solid was further purified by reverse phase

preparative HPLC to yield 3.91 g (60%) of intermediate 78 as a white solid: mp 104-
105 °C; 'H NMR (DMSO-dg): 5 3.85 (3H, s), 7.22 - 7.26 (2H, m), 7.31 (1H, d, J =
242 Hz), 7.68 (1H, d, J = 8.91 Hz), 793 (1H, d, J = 9.17 Hz); MS (ESI) m/z
20 207/209 (M-HY.
Anal. for Cy4HyCIlO2:
Calc'd: C: 63.32 H: 4.35
Found: C: 63.21 H: 4.50
The HPLC separation also yielded 0.83 g (3.43 mmol) of intermediate 79 as a
25  white solid: mp 152-158 °C; '"H NMR (DMSO-ds): 53.97 (3H, s), 7.41 (1H, d, J = 9.22
Hz), 7.63 (1H,d, J= 9.17Hz),7.97 (1H,d, J= 9.23 Hz), 8.04 (1H, d, J= 9.34 Hz),
10.51 (1H, s); MS (ESI) m/z 241/243 (M-H)'".
Anal. for C41HaCl20.:
Calc'd: C: 54.35 H: 3.32
30 Found: C: 54.13 H: 3.21
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EXAMPLE l1laj 20 8- Fl uoro- 6- (4-hydroxyphenyl)-2-naphthol The gt 4 QF ound
was prepared bi{plreactl ng 8-fl uoro-6-(4-nmethoxyphenyl)-2- naph F‘f }ﬁ?

0. 37 mol \WQP¥PS1BBr on tribronide (0.56 - of IN solution,P T@J@ 2/

accordi ng to method Dto yield 0.10 g (quantltatlve) of a white solid:
236- 238C;, 'H NWR (DMSO-de): 8 6.87 (2H, d, J 8.57 Hz), 7.14 - 718(2H
m, 7.52 25 (1H, dd, J = 1.18 Hz, J = 12.78 Hz), 7.61 (2H, d, J = 8.59 Hz,
7.86 - 7.89 (2H, m, 9.61 (1 H bs), 10.05 (1 H, bs); M5 (ESI) mz 253

(MH Anal. for C 6H 1F02 ' 0.1 HZ& %ID&%%E 75.06 H 4.41 Found: C
75.01 H 4.11 0 8 JUN 2006 WO 03/ 02/ 39883 EXAMPLE Zak 8- Fl
uor o- 6-((j 35 fl uoro-4- H)%hlforqcphnétj\b)g a.ﬁmmwm.flamme‘thams:mamd was ol
repare rea uor o X o]
Fo. ho g, 0 35 mTH‘?%H?t%"m}‘%wﬁgupﬁ?%?%gy(’ﬁ”?'“ﬂﬂ %ﬁmﬁl?ﬁ'i{] éW‘%fY pﬂg‘."g
nmol ) acS:o(rj (0.7Q) ¢, 03.8€t Mopi)Dwitl trifledromBth@aésulfodie 14ghydfidea (W23t @, 4@l intnol) Ep
218 220 C o,

7220 6 1peogthih T R e § et 02 4 Bl 00 e soud B do-4y °E; ¥
8 31 Hz), RMRB(GOQCI): & 3.95c(8H, 40 707 (Q1#1d,1f = §)48I-11E) LB5(1H-dd, JS 25ﬂEHz(EISt) n12

Found: © 6§304% 70 e B U6 77k G S8 Bt s 037 M &1 2 8%

7- Hydr oxy- 3Hg}-MS dEDxypBe03u2 (M) napht honitrile The title conpound was

prepared. by,reacti : oxy- 3- (4- met hoxyphenyl )- 1-naphthonitrile (0.14
g, 0.51 ﬁ?glmfofﬁﬂ%@ﬁ%%g#um HCl (3 g) according to method B to yield

0.10 g (75% of GalohiC:e4230 Hd2.3@p 254- 257C;, 'H NVR (DVMBO-de): 8 6.89 (2H,

d. J = 8.53 Hz), =215 Hz, J =8.88 Hz), 7.36 (1L H d, J
Féﬁ%h?(ﬂﬂ‘%#

= 1.86 Hz), 20 7 55 Hz), 8.00 (1 H, d, J = 8.94 Hz), 8.31
- 838 (2H, nm, 9.70 (1 H bs), 10.44 (1 H, bs); IVB(ESI) mz 260 (MH)
Anal. for C'H11NO2'O. 25 H20 Calc' 4.36 N 5.27 Found: C
76.85 H 4.31 N 5. 10. TERMEDIATE 81

15 1,5-Dichloro-6-methoxy-2-naphthy! trifluoromethanesulfonate

The title compound was prepared by reacting 1,5-dichloro-6-methoxy-2-
naphthol (0.27 g, 1.11 mmol) with trifluoromethanesulfonic anhydride (0.41 g, 1.44
mmol) according to intermediate 6 to yield 0.37 g (89%) of a white solid: mp 73-78°C;
'H NMR (CDCl,): & 4.08 (3H, s), 7.48 — 7.52 (2H, m), 8.24 ~ 8.30 (2H, m); MS (El)

20 m/z374/376/378 (M.

Anal. for C,,H;Cl.F;0,S:

Calc'd: C: 38.42 H: 1.88

Found: C: 38.65 H: 1.90

25 INTERMEDIATE 82
1-Chloro-6-methoxy-2-(4-methoxyphenyl)naphthalene
The title compound was prepared by reacting 1-chloro-6-methoxy-2-naphthyl
trifluoromethanesulfonate (0.95 g, 2.79 mmol) with 4-methoxyphenyl boronic acid
(0.59 g, 3.9 mmol) according to method A to vield 0.71 g (85 %) of a white solid: mp
30 126-128 °C; 'H NMR (CDCl,): & 3.88 (3H, s), 3.95 (3H, s), 7.01 (2H, d, J = 8.60 Hz),
7.16 (1H, d, J = 2,49 Hz), 7.27 (1H, dd, J = 1.97 Hz, J = 899 Hz), 7.41 (1H, d, J =
8.45 Hz), 7.46 (2H, d, J = 8.61 Hz), 7.68 (1H, d, J = 8.48 Hz), 8.28 (1H, d, J = 9.27
Hz); MS (ESI) m/z 299/301 (M+H)".
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25 EXAMPLE lav 3-(3- Fl uoro-4-hydroxyphenyl)-7-hydroxy- 1- napﬁﬂéﬁﬂlml e The

title co prepared by reacting 7-hydroxy-3-(3-flugro
met hoxyp&éﬁg(’%%apht honitrile (0.12 g, 0.41 nmol) with pyFFﬂlsﬂ?/W%Cl (3

g) 30 according to method Bto yield 0.0858 (74% of a white solid:

265-269 C,'H NVR (DMSO-d8): 8 7.04 - 7.09 (1 H m, 7.26 (1 H dd, J = 2.31
Hz, J =8.88 Hz), 7.36 (1 H d, J =219 Hz), 6.52 (1H, d, J = 2.19 Hz),
6.52 (1H, ddnalJforClH{I0z0.25 H(B. 40 Hz), -90 0 8 JUN 2006 WO 03/051805
PCT/ US02/ 39883 6,71, ( 2.22 Hz, J = 12.88 Hz), 8.01 (1H, d, J =
8.97 Hz), 8.37 (gRcd ,&!_‘31'231-&%81? Hz), 8.45 (1 H, d, J = 1.41 Hz), 10.33
(2H, bs); M (ESF:)umtﬁ:ZOﬁM-M%O Anal . for C17H,oFNO2: Calc'd: C 73.11
H 3.61 N 5.02 5 Found: C 72.75 H 3.45 N 4.82. Synthesis of Conpounds
in Schene 13 | NTERMEDI ATE 78 and | NTERVEDI ATE 79 10

1- Chl or &5 6- et hoxy- 2- napht hol and INTERBIEDIMT&EE3 6- net hoxy- 2- napht hol A

t f 6-neth 23 ; ) 34.3
mn);l ;Jreaﬁd acreTFon?iqul I e%?%ghan# %ﬁeﬂ% 6 é&%hé%ﬁ%{'&%&% ?enperat ure
according to MThodite cpmpound vwas MQaﬂederVedl Sedichlonoes- n‘@ﬂwxvﬂﬂvpbthyl/m
solid resi dHﬁu&%ﬁ\etﬁa%E&lfdﬁBté {o.82y! 0. 65%.%? Wuﬁpq rﬁé&wx%ﬁaéhﬁ%d%ﬁ

dried over sodi um sul evap oration of sol vent rifircation on a

silica col ufhl§ SO%ZeE’W') am%me o metheth Asto Yieldi QR (95 %ﬂquea white golidrhi s

olid was fHEt{uL149u4a. T r e I 3.91
o184 116071 SR ICOBYSTEoBT36E, AGPOLE) ol . Vi
(DIVISO de): BzR.78Y ((‘Birld d)= 9?522'2)r71462(3H(QH 1§83 HzR 7.53(H.¢, JF 8.73H22 Hr),

7.68 (1 H, 9.17 Hz MS (ESI) mz 20
LAY (ME‘§|9{1|X£J9—1?|7‘§)|-|5)|%%§36§4 e ) N g
63.21 H 4. B0alTieeCriPli€l€ypar ati on al so yi el ded 0. 83 g (3.43 mml) of

internmediate 79 @§Id%l 0254‘eﬁ||.]e;gplld mp 152-158 C, 'H NWVR (DWVSO-de): 83.97
(3H s) 741(111 22 Hz) 7.63 (1 H d, J=09.17 Hz), 7.97 (1

H, & 9.23 I—E9U"d8C0§4@§|'H4%§ J = 9.34 H),

EXAMPLE 1a0
5-Chloro-6-(4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 1-chloro-6-methoxy-2-(4-
20 methoxyphenyl)naphthalene (0.65 g, 2.18 mmol) with boron tribromide (6.5 mL of 1N
solution) according to method D to yield 0.44 g (75 %) of a white solid: mp > 220°C;
'H NMR (DMSO-dy): 6 6.86 (2H, d, J = 8.33 Hz), 7.23 - 7.28 (2H, m), 7.30 (2H, d, J =
8.32 Hz), 7.37 (1H, d, J = 8.61 Hz), 7.72 (1H, d, J = 8.55 Hz), 8.13 (1H, d, J = 9.07
Hz); MS (ESI) m/z 269/271(M-HY".
25 Anal. for C4gH11ClO2 0.1 H,0
Calc'd: C: 70.52 H: 4.14
Found: C: 70.52 H: 4.05

EXAMPLE 1ap
30 1,5-Dichloro-6-(4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 1,5-dichloro-2-methoxy-6-(4-
methoxyphenyl)naphthalene (0.15 g, 0.45 mmol) with boron tribromide (1.4 mL of 1N
solution) according to method D to yield 0.10 g (73 %) of a white solid: mp 204-206°C,
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10.51 (1 H, s); M5 (ESI) mz 241/243 (MH) Anal. for C11H8Cé§§> C%g: d: C
54.35 H: 3@@@ Ofﬁﬁ{ound C 54.13 H 3.21 0 8 JUN 2006 WO 0’5%8

PCT/ US02/ ¥y RVEDI ATE 80 1- Chl or o- 6- net hoxy- 2- napht B§T/US02/39883
trifluoronethanesul fonate The title conmpound was prepared by reacting

1- chl or o- 6- net hoxy- 2-naphthol 5 (0.70 g, 3.36 mml) with
trifluoronethanesul fonic anhydride (1.23 g, 4.4 mmol) according to

i nt er medi at & QMR (DMSOd.):. 289 (2189940 ©8.42 H? .83 62H,id] J =ma @H@l 796 (JuH NVR

L 50 i)z: 5 873 48y )7567531%](&(1}’ 8§% He).5 é@ﬁé‘)z’)” X )181317 (H" WA

Hz), 8. 21 (gzelengeeHHz b%$,10-8@(1HV5s)($hS(E$|;nﬁz4%33305/3M MtH 10 Anal. for
C12H8C FSO?)? C@ g%l??d 42.30 H 2.37 Found: C 42.20 H 2. 37 | NTERMEDI ATE
81 15 1, 5- o o & %%xy 2-napht hyl trifl uor onet hanesul fonate The title

conmpoundswas pr egakkriChg2:1983¢:t3.3® 1, 5-di chl or 0- 6- net hoxy-2- napht hol (0.27
g, 1.11 mol) with trif [ €€nesulfonic anhydride (0.41 g, 1.44 nmmol)
accordi ng to int E?%Icfabgofgq_t'ng} eld 0.37 g (89% of a white solid: np
73-78C; 'H NWR (CDCI3): 8 4.08 (3H, s), 7.48 - 7.52 (2H, nm, 8.24 - 8.30
(2H m; M5 4 ) Anal. for Cl2H7Cl12F304S: Cal c' d:
C. 38.42 H sg%s'sé)und%p%z é%z'bé‘?'i?%“éi%o 25 | NTERVEDI ATE 82
1- Chl or 0- 6- et hoxy- 2- (4- met hoxyphetNTERMBINATES84 one The titl e conpound was
prepar egy by reacting 1-chl e - 2- 0k Byl _
trifl uo?%rret hanesul f onat e %ﬂggo 5?1‘3'.%&%%?'%%39&%1 hoxyphenyl boronic
acid (0.59 g, 3T® a"rsuluyoraotdﬁlni'omg-ﬁ-chImt&a(ﬂdnéthbnygﬁeeyloi-ZQ\aiﬂlthgl (03554’/@, of ;3.
white solid H,. .S 5 , S),
701" (2 08B oo T (@5 mbfal 1AL RS bivyadiisdlybiurih (eRmbal
1.97 Hz, J %78 wutldfn) 2. Wmhioli ll-Thé ﬂssultlﬁ?g éauhﬁd wag -sfifred 26t twbnty ninuted &t Hz) ,
768(1Hd78 458|—||§) vs 9. 27
8° and 2.5 mL'of water as added’ and “the mixture was warmed to room
15 temperature slowly with stirring. The reaction was poured into 50 mL of water and
extracted with ethyl acetate (3x100 mL). The combined organic layers were washed
with water, dried with sodium sulfate, filtered, evaporated off the of solvent, and
purified on a silica column (10% ethy! acetate —~ hexanes) to yield 0.15 g (88%) of a
yellow solid. An analytical sample was further prepared by reverse phase preparative
20 HPLC to yield the title compound as a light yellow solid: mp 116-118°C; 'H NMR
(DMSO-dg): 6 3.81 (3H, s), 7.05 (2H, d, J = 8.75 Hz), 7.19 (1H, dd, J= 234 Hz, J =
8.84 Hz), 7.40 (1H, d, J = 2.25 Hz), 7.74 (2H, d, J = 8.73 Hz), 7.89 (1H, d, J = 1.65
Hz), 7.92 (1H, d, J = 8.93 Hz), 8.07 (1H, s), 10.19 (1H, s);
MS (ESI) m/z 283/285 (M-HY)'.
25 Anal. for C7H43CIO2" 0.1 HO:
Calc'd: C: 71.26 H 4.64
Found: C: 71.18 H: 443 N

INTERMEDIATE 85
30 1-Chloro-8-fluoro-6-(3-fluoro-4-methoxyphenyl)-2-naphthol
The title compound was prepared by reacting 8-fluoro-6-(3-fluoro-4-methoxy-
phenyl)-2-naphthol (0.30 g, 1.05 mmol) and NCS (0.17 g, 1.26 mmol) according to
method C to yield 0.21 g (62%) of a light orange solid: mp 126-128°C; 'H NMR
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Hz); M5 (ESI) mlz 299/301 (M+tH)+. -92 0 8 JUN 2006 WO 03/ O%SO@N 2005
PCT/ US02/ 39883 Anal . for Cl8H16C102'0.25 H20 Calc'd: C 71

Found: C WBYIEMS 4. 80 5 | NTERVEDI ATE 83 1, 5- Di chl or o- 2- né’FH"US"Z/”m

oxy- 6- (4- met hoxyphenyl ) naphthal ene The title conpound was prepared by

1, 5-di chl or 0- 6- met hoxy- 2- napht hyl trifl uoronet hanesul fonate (0.32 g, 0.85
nmol ) w th 4-nmet hoxyphenyl boronic acid (0.18 g, 1.2 nmmmol) according to

et od A oot 2300 (44EsS 2 - emn (4 T OB, @, WSgRG THLR
LG Boted w)m).ﬂﬁ%-(?z?-ﬁ ST 7 G T 58 Y 508 Rl

8.19 (1 H tH,$ ‘MS(ESI)W/)Z31§I3’2@ (MlHﬁ d, J =9.12 Hz); Anal. for
Cl18H14C1202; Qaf %IB% 88 H 4.23 15 Found: C. 64.63 H 4.28 EXAMPLE
lao 5-Ch | of*B¥s °(917MI phenyl ) - 2 napht hol The title compound was

pr epar eds by reacCakly: C: 681661364612t hoxy- 2- (4- 20 net hoxyphenyl ) napht hal ene

(0.65 g, 2.18 i bromde (6.5 nL of 1 N solution)

according to mmﬁg%%§3%gﬁgg44 g (75 %9 of a white solid: nmp > 220C
"H NVR (DVBO-d6): 8 6.86 (2H, d, J 833Hz) 723-728(2H n),730
(2H, d, J = 8.32 Hz), 7.37 (1 H, 7.72 (1 H d, J 8. 55
Hz), 8.13 (1 H d, J =9.07 Hz); 269/271 (MH 25 Anal for
Cl6H11C &2 '0.1 H20 C&+Qi1Idro-&:-fﬂubﬁo-bﬂmwthoxwmml)f&inanhthaD 52 H 4.05 30

EXAVPLEL ap 1, ShRLGRbAL P SubAr YRR R 27 31568 ik SRTPoUne

was prepared by rea %@
met hoxy phenNCEn &b H tgal &7 romol 5ingTHB . (26 mib Werestitied dndar nitfdgeonatdesof. 4 ni

of N frg' UisnHblatiferlemight Acoftitg' RMBMIAR &! St SidiRndvds’ donbenfhted ol * ©
Florosit and purified on a silica column (20% ethyl acetate ~ hexanes) to yield 0.16 g
(84%) of the title compound as a yellow solid. An analytical sample was further
15  prepared by preparative reverse phase HPLC to yield a light yellow solid: mp 120-
124°C; 'H NMR (DMSO-ds): & 3.82 (3H, s), 7.06 (2H, d, , J = 8.80 Hz), 7.34 (1H, d,
J=8.91Hz), 767 (1H, dd, J = 1.69 Hz, , J = 15.48 Hz), 7.78 (2H, d, J = 8.78 H2),
8.01 (1H, d, J = 1.54 Hz), 10.62 (1H, s); MS (ESI) m/z 301/303 (M-H)".
Anal. for C47;H42CIFO,
20 Calc'd: C: 67.45 H: 4.00
Found: C: 67.23 H. 3.65

INTERMEDIATE 87
1,5-Dichloro-8-fluoro-6-(4-methoxyphenyl)-2-naphthol
25 The title compound was prepared by reacting 8-fluoro-6-(4-methoxyphenyl)-2-
naphthol (0.24 g, 0.90 mmol) and NCS (0.22 g, 1.6 mmol) in acetonitrile (20 mL)
according to method C to yield 0.22 g (73%) of a yellow solid: '"H NMR (DMSO-de):
53.82 (3H, s), 7.06 (2H, d, J = 8.69 Hz), 7.39 (1H, d, J= 14.34 Hz), 7.47 (2H,d, J =
8.68 Hz), 7.53 (1H, d, J = 9.36 Hz), 8.22 (1H, dd, J= 1.65 Hz, J = 9.32 Hz), 11.01
30 (1H, s); MS (ESI) m/z 335/337 (M-HY)".

-95.



-93 0 8 JUN 2006 WD 03/051805 PCT/ US02/39883 ' H NVR ( DMBO-if) synSa06 89 (2H,
d, J = 8.47 I—|z/§5 7.33 (2H, d, J =8.45 Hz), 7.46 (1 H d, J =9 26 Hz),
7.56 (1 HWQOUASIRY g0 Hz), 8.06 (1 H d, J = 8.81 Hz), 8. PET(USORPIE 5 -
9.28 Hz), 9.68 (1 H, bs), 10.84 (1 H bs); M5 (ESI) mz 303/305/307(MH".
Anal . for Cl6H10C12Q2 5 Calc'd: C 62.98 H 3.30 Found: C 62.78 H 3.28
Synt hesi s of Conpounds In Schene 14 | NTERMEDI ATE 84 10

8- Chi or 0- 6- (4- net hoxyphenyl ) - 2- napINTERMEDIATES& Ol ut i on of

T % R RSP 2 ",
S?I ut ;gg : Z.ﬁmzemllelcbmp]ibﬂd ¥Va$ lpkédarend feati t-ﬁm@&ichlo&ﬂﬁf(wmétmgly?ﬂﬁ)nUt es
a - .

5 t enper at ATEPBABLOPAR TSN arﬁg@?ﬁzﬁ LReE PSR pGT Rt ML BGoIthg of
water ansl exmethoted toyiekl @61yl (8a%pohtgeldx $6d. Ab)analitieal sarrplewds furthani C
Lot o B bl B ot e 38R et i, 1,
Sget ?te e - healmtnerap 176-178%C (Hed.)1H gmmsoide)aawqwsm.m%i(mf, dreB. YT i fS'

was r.e S a

Che title c% und(éﬂe"g?ﬁgrﬁy K B3 @Ef?u.ﬁgnﬁéﬁéii%@'i-#-%q-%ﬂé'cf de) :
8 3.81 (3H, 889 (1H, £)510.88((1Hd, bs); MSEESH miz BO5/390/89Y (MHH). dd, J = 2.34 Hz, J =

8.84 Hz)y 7 =" 2725 Hz), 7.74 (2H, d, J = 8.73 Hz), 7.89 (1 H,
d, J = 1965’“’4‘%2@#’."5%' Q2 "4 3 ='8.93 Hz), 8.07 (1 H, s), 10.19 (1 H

s); M8 (ESI) m zCar3Ossl.29HHR:79 25 Anal. for C171-113002' 0.11 HO
Calc'd: C 71.26 . fAdogo: 71.18 H 4.43 N | NTERMVEDI ATE 85 30
1- Chl or o- 8-f | uor oﬁaé'%?ﬁé ?ﬁ‘g’rﬂol ﬁ‘%et hoxyphenyl ) - 2- napht hol The title
conpound was prepared by reacting 8-fluoro-6-(3-fluoro-4-nmnmethoxy-

phenyl) - 2-napht hol (0.30 g, 1.05 W@R A (0.17 g, 1.26 mol)
according to nethod Cto yield O. g % of a light orange solid: np
126- 1285 ' H NVR - 98-Bromo-7-hydroxy-3-(4-methoxyphenyl)-1-naphthonitrile

The title compound was prepared by reacting 7-hydroxy-3-(4-methoxyphenyl)-1-
naphthonitrile (0.160 g, 0.58 mmol) with NBS (0.12 g, 0.70 mmol) in THF (10 mL)
according to method C to yield 0.080 g (39%) of a yellow solid: mp 145-146 °C; 'H
NMR (DMSO-ds): 8 3.83 (3H, s), 7.08 (2H, d, J = 8.79 Hz), 7.42 (1H, d, J = 8.79 H2z),
20 7.84 (2H, d, J=8.79 Hz), 8.04 (1H, d, J= 8.79 Hz), 8.42 (1H, d, J = 1.95 Hz), 8.53
(1H, d, J = 1.95 Hz), 11.21 (1H, s); MS (ES!) m/z 354/356 (M+H"; MS (ESI) m/z
352/354 (M-H)".
Anal. for C4gH2BrNO2 * 0.25 H,0
Calc'd: C: 60.27 H: 3.51 N: 3.90
25 Found: C: 60.27 H: 3.561 N: 3.46.

INTERMEDIATE 90
1,8-Dichloro-6-(4-methoxyphenyl)-2-naphthol
The title compound was prepared by reacting 3-bromo-1,8-dichloro-6-(4-
30 methoxyphenyl)-2-naphthol (0.30 g, 0.754 mmol) with t-butyl lithium (1.75 mL of 1.7N
solution, 3.0 mmol) and quenching with water according to the method use to prepare
intermediate 84 to yield 0.19 g (79%) of a yellow solid. An analytical sample was
further prepared by reverse phase preparative HPLC to yield the title compound as a
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0 8 JUN 2006 WD 03/051805 PCT/US02/ 39883 (DMBO-d6): 8 3.90 &3}4 %9 7.25 -
7.31 (L H.m, 7.35 (1 H d, , J=8091 H), 7.64 - 7.67 (10 'ﬁ{ .70 -
7.78 (2H, WPOMSI8% (17 "gd | 3 = 1.58 Hz, , J = 9.04 Hz) PCTIISBEI8Ey
s): M5 (ESI) mz 319/321 (MH Anal. for CL7HL11CIF202: 5 Calc'd: C 63.66
H 3.46 Found: C 63.23 H 3.39 | NTERVED ATE 86

1- Chl or 0- 8- f | uor o- 6- (4- met hoxyphenyl ) - 2- napht hol 10 A sol uti on of

8- f lou% 0- 6- I(i %ﬂ%&m?heﬁb’|132;-33418@;h'§-{19MR((@M§0d-@s)2 8 3&2 (BAPS)) Z@BQZHNQ& £0. 10
, 0. mol )._i'n - r i rred . under 0 a 0

tgerrper at ur e 8V ia 65{7 ég'cgr di%é%ﬁd-%dg'& dha Q#T E?P%%@jgg’o%m)r at ed

onto Florogi1s @] euui £i £ES diz)p 19168 ¢HH,CS); UrMS ((ESY ai/h\d178101320 e(M-H).

hexanes) to,vield D. (84% of the title conpound as a yellow solid. An
anal yti cal é\é }05%269'89% her 15 prepared by preparative reverse phase HPLC

to yieldsa |ight Cpield: @Qv6887ikt:3.7® 120- 124C, 1H NMVR (DVBO-de): 8 3.82 (3H,

s), 7.06 (2H, d, T 7.34 (1H, d, J =8.91 Hz), 7.67 (1 H dd,
J=1.69 Hz, , JFQu’iqu%S%?)%ﬁ% (2H, d, J =8.78 Hz), 8.01L (1 H d, J =

1.54 Hz), 10.62 (1 H, s); M5 (ESI) miz 301/303 (MH'. Anal. for

Cl7H12CI FO2 20 Calc'd: C 67.45 H EXE@P é:‘Pélnd: C 67.23 H 3.65

| NTERVEDI ATE 87 1, 5-Dl chl oro-8-fl uoro- "( 4-et hoxyphenyl ) - 2- napht hol 25
The title conpound was 1pChlono-8cflunroréetchydrgxyplidnyt)rndplithohet hoxyphenyl ) - 2-

) o0 r g Th8 10 cBffbing Wes Heparth 67 réhcyg - B AR EE UMY P (52
(DVBO- de) :  pReryl)e2naphthol 49.14 1, §@6(mmol) avith pororgtrigmnpide (0.69 g ¢f1IN-solution) =
i dd, 5 - PeRimieh decodig, «F, ENGA) R, b YRI4 000 § (S0P Giod Wike SHUER (7
(MH' . -95mp F431f6°Gody NM@(@w?smeo@s.pwmya@@gyz:)mészmomm‘a B892
3- Bromo- 1, 8y i£g0 QA 1A HE B MY ! ) =21.88R3 DY 0,02 Hz), 7.95 (1H, d, J =
15  1.37 Hz), 9.68 (1H, s), 10.59 (1H, s); MS (ESI) m/z 287/289 (M-H)..
Anal.for C4gH4cCIFO, 0.25 H,0
Calc'd:C: 65.54 H: 3.61
Found: C: 65.52 H: 3.19

20 EXAMPLE 1am
1-Chloro-8-fluoro-6-(3-fluoro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 1-chloro-8-fluoro-6-(3-fluoro-4-
methoxyphenyl)-2-naphthol {0.13 g, 0.41 mmol) with boron tribromide (0.8 mL of 1N
solution, 0.8 mmol) according to method D to yield 0.070 g (56%) of a white solid
25 mp 198-200 °C; 'H NMR (DMSO-de): 5 7.03 — 7.09 (1H, m) 7.34 (1H, d, J = 8.92 Hz),
7.49 -7.52 (1H, m), 7.68 (2H, d, , J= 15.0 Hz), 7.85 - 7.88 (1H, m), 8.02 (1H, d, J =
0.70 Hz), 10.13 (1H, s), 10.66 (1H, s); MS (ESI) m/z 305/307 (M-H)".
Anal. for C4gHoCIF;0,
Calc'd: C: 62.66 H: 2.96
30 Found: C: 62.27 H: 2,90
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The title conmpound was prepared by reacting 0
3- br ono- 8- Blo%gls (4- met hoxyphenyl ) - 2-naphthol (0.69 g, QOJUMP and
NCS(O.Sl‘g ) in THE (25 m -) according 5 to met RGATEE0/3883 | o
0.61 g (81% of a yellow solid. An analytical sanple was further prepared
by reverse phase preparative HPLC to yield the title conpound as a white
solid: np 176-178C (dec.); 'H NVR (DVMBO-de): 8 3.82 (3H, s), 7.08 (2H, d, J
=8.77 Hz), 7.77 (2H, d, J =8.75 Hz), 8.00 (1 H d, J =1.84 Hz), 8.19 (1
H d, J = 1.84 Hz), 839(1H s), 10.53 (1 H bs); M5 (ESI) mz
395/397/399 (M H).. 10 Anal . for C1EXAMELE Calc'd:C 51.29 H 2.79
Found: C. 51.37 H 2.62 | NFERdrbI6AEEhyRRoxtyphenyl)-2-naphthol

8- Br onp- 7- hydr ox ht.ho The. t 'S _ound

was prepared by %Bﬁ&'gl? ﬁamtygﬁp%\%ggeg)afeii%@ﬁgw ér I 1%05 ﬁ'”}?mmy

(0.160 g5 On5ghthoidD)10vg, OHBABBIO|)Owitbayon GribremidedD) rib of HE sokgion] 0.9 mmol)

& W N BT elfbg B s S St fpauVhleh Wit ouileq iy 143
d, J = 8. 79revejse plase pheparatie HPLC toyidld Tt tie)congholind @s akyhite, soid:=n).203- Hz
202 (1M o eyl i Bliscad a6 o ol 6 hoB% o 3L 40k )
C18H12Br NOZJ 8§82 HzHTB8 (OHl, d, d= 226 BE), ZB2KRH d,5/1= 8\[593‘|2907 82biHa,ue: 1.6%

60. 27 H

1.5 01 cA? or BB LD Rty ki obr) BT A pr)oP 02 1 1 1914 G S (B8 B¥Epar e
by reacti ngZQ9/KMtiﬁD 1, 8- d| chl oro-6-(4- 30 net hoxyphenyl) - 2-napht hol (0.30

g, 0.754 mmul, Y&rtd}el-tln@@ ybzglﬁ@ um (1.75 nL of 1.7N solution, 3.0 mmol)
and quench| ng wt er “accor |ng to the nmethod use to prepare

i nternediate 84 Q@'Oﬁ Q d0®91y 419 7999 of a yellow solid. An anal ytical

sanpl e was furtbgﬁnd)r@m@rg@m@ geverse phase preparative HPLC to yield the
title conpound as a -96 JUN 2006 WD 03/051805 PCT/ US02/ 39883 |i ght
yel | ow 33l i d: rrp 132- 134 C. "H NWVR (DVBO-d6): 8 3.82 (3H, s) 7.06 (2H, d,
J= 877 H), 7.37 (1 H d, J 89§(mb517aq77(2H d, J =8.75 Hz), 7.89

- 7.93 (2H, m, 815(111 d, J-185 10.68 (11-1, s) MS (ESI) mz
317/319/321 (MH)' 1,5-Dichloro-8-fluoro-6- (4-hydroxyphenyl)- -naphthol

The titte compound was prepared by reacting 1,5-dichloro-8-fluoro-6-(4-
methoxyphenyl)-2-naphthol (0.15 g, 0.445 mmol) with boron tribromide (0.67 mL of 1N
20 solution, 0.67 mmol) according to method D to yield 0.12 g (83%) of a light yellow
solid mp 206-216°C; 'H NMR (DMSO-ds): § 6.88 (2H, d, J = 8.55 Hz), 7.34 — 7.39
(3H, m), 7.51 (1H, d, J= 9.34 Hz), 8.21 (1H, dd, J= 1.66 Hz, J = 9.34 Hz), 9.74 (1H,
bs), 10.99 (1H, bs); MS (ES!) m/z 321/323/326 (M-HY)".
Anal. for C4HeCI,FO, * 0.1 HO
25 Calc'd: C: 59.13 H: 2.85
Found: C: 58.88 H: 2.85

EXAMPLE 1ar
3-Bromo-8-chloro-6-(4-hydroxyphenyl)-2-naphthol
30 The title compound was prepared by reacting 3-bromo-8-chloro-6-(4-
methoxyphenyl)-2-naphthol (0.24 g, 0.66 mmol) with boron tribromide (1.6 mL of 1N
solution, 1.6 mmol) according to method D to yield 0.14 g (61%) of a yellow oil. The
product was further purified by reverse phase preparative HPLC to yield the title
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Anal . for Cl17H12C1202 5 Calc'd: C 63.97 H 3.79 Found: C 3%3} 3. 65
EXAMPLE | al  1-Chl oro-8-fl uoro-6-(4-hydroxyphenyl)-2-napht ho? °1 NrRWB i ¢ 1 e
compound VW9 9¥P¥M8% ed by reacting 1-chl oro-8-fl uoro- 6- (4- nEPCHGEY2/39883
phenyl ) -2-napht hol (0.14 g, 0.46 mmol) with boron tribromde (0.69 m- of 1
N solution, 0.69 mmol) according to nmethod Dto yield 0.050 g (38% of a
white solid np 174-176C, 'H NWR (DVMBSO-de): 8 6.88 (2H, d, J = 8.62 Hz),

7.33 (1 H dompdoundBadd wiite)solid: ﬁ? '@871%70,( 3H,NMh,(DKASi§-d%)18ﬁ.Béj H,idO‘JIS'-S (1-143

Hz, J =9.0 w A 1 , 1.37 Hz), 9.68 (1 H s),

H s); M (§§F’)ﬁ‘)‘%{ %-52317'5"2@9’ (734(?6‘" dhF Sy H@iéﬁ&c{d"mﬂ =d.6%HeR 80204He' d: C;
65.54 H 3. 6)| 8.5Py1H; s-:9.656.(3, ki, 3.049 (A9 HXAMBLEESIR/z 347/349/351 {M-H)‘.

1- Chl or o- 8- 11 LOF 07 6&13% or o- 4- hydr oxyphenyl ) - 2- napht hol The title
conpound vvaénﬁrf%gﬁ 0 §'¢J’eacti ng 1-chl oro-8-fluoro-6-(3-fluoro-4

met hoxyphenyl ) - 2CajghChé4.97MH: 2388y, 0.41 mmol ) with boron tribromde (0.8

m - of 1IN solutj Q.. l,.) cording to nethod Dto yield 0.070 g (56%
of a white solidkg%'%p%ﬂ%@oé%; 1H NVR (DVBO-d8): 8 7.03 - 7.09 (1 H, m
7.34 (1 H d, J=8092H), 7.49 - 7.52 (1L H ), 7.68 (2H d, . J = 15.0
Hz), 7.85 - 7.88 (1 H m, 8.02 (1 otk fae 0 70 Hz), 10.13 (1H, s),

10.66 (1H, s); Ms (ESI) mlz 305/307 Anal . for Cl6HI9CI F202 Calc'd: C
62.66 H 2.96 30 Found: 1@8-Dhl@o-6-{4-Bydroxypghenyl)R-daphthoD6 WO 03/ 051805

L1l e offmound vate priisar EmBoil s prepdic Y EPeaktng:; i Baimiate s o
napht hol (0.10 gmethoggphanyl))2-ndphthdb¢0.02 g,r0.38 omrmoly M(lmblsbroh tdfrofmidé (0T8It ihon,
was Turtherpuri gt 18 sBELSEDFS bt Secbrdind Wbl %o o0 38 1818 T
conpound as a whwhishasifurtherpurifiad bp cevecse phasripregapatibe-[RYC tayieldaie fitkH, d,
J = 8.61 Hz). 7. impdurld a’ while Soiftt: 3lp i%2-174°C (dec.); 'H NMR (DMSO-ds): 5 6.89
15 (2H, d, J = 8.54 Hz), 7.36 (1H, d, J = 8.90 Hz), 7.65 (2H, d, J = 8.56 Hz), 7.88
—-7.91 (2H, m), 8.10 (1H, d, J = 1.63 Hz), 9.69 (1H, s), 10.64 (1H, s); MS (ES!)
m/z 303/305/307 (M-H)".
Anal. for C4¢H,0ClO, ' 0.25 H,0
Calc'd: C: 62.98 H: 3.30
20 Found: C: 61.80 H: 3.08

EXAMPLE 1at
3-Bromo-1,8-dichloro-6-(4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 3-bromo-1,8-dichloro-6-(4-
25 methoxyphenyl)-2-naphthol (0.18 g, 0.45 mmol) with boron tribromide (0.9 mL of 1N
solution, 0.9 mmol) according to method D to yield 0.12 g (69%) of a light brown solid.
The product was further purified by reverse phase preparative HPLC to yield the title
compound as a white solid: mp 184-188°C; 'H NMR (DMSO-ds): & 6.89 (2H, d, J =
8.59 Hz), 7.65 (2H, d, J = 8.61 Hz), 7.95 (1H,d, J= 1.78 Hz), 8.13 (1H,d, J= 1.75
30 Hz), 8.37 (1H, s), 9.74 (1H, s), 10.50 (1H, s); MS (ESI) m/z 381/383/385 (M-H)".
Anal. for C4gHeBrCI,0, - 0.25 H,0
Calc'd: C: 50.04 H: 2.36
Found: C: 49.10 H; 2.14
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J = 8.83 Hz), 738(1H d, J =2.26 Hz), 7.62 (2H, d, J = 5"&" 7.85
(1H d, 0%/? 51_0 7.90 (1 H d, J =8.92 Hz), 8.01 Y%%9.62
(1 H s), 18 2‘?3 H, s) MB (ESI) nfz 269/ (MH Anal. foPCEUHNey

0. 25 H20 Calc'd: C 70.99 H 4.10 Found: C 69.95 H 3.89 15 EXAVPLE laq
1, 5- Di chl or o- 8- f.| uor o- 6- (4- hydr oxyphenyl ) - 2- napht hol The title conpound was
prepared by reacting 1,5-dichloro-8-fluoro-6-(4- nethoxyphenyl)-2-napht hol

(0.15 g, 0.445 mol) with borontrlbromde(o 67 mL of 1 N 20 solution,

0.67 mol ) accordi ng to net hod Dto'%/ s c{§81 2 g (83% of a light yeIIow
solid nmp 206-216C;, 'H NVR ( DVBO- de): H d, J =8.55 Hz), 7.34 -

7.39 (3H, m), 7.51 §Bromoel-hydrox§-334- Woxﬁ:lﬁhyl)-fﬂ-lﬁplﬂﬂoggrllé 13;32 Hz, J =
9.34 Hz), 9.74 " 0.99 (1 H z
(MH)' .)Anal féﬂfh&%ﬁ%i%“wéfng H’gi ol Sbéal"% ?J“e’cgi %/*H%
Found: & 58e8®xyphenyds -mphtirinitried0.13 g, 0.37 mmol) with boron tnbromlde (1. 1 mL of
3-B 8-c {
v epared by Nahnind f-1HER SEECHAM b rheiRcd D' 8346l 8,080k e ord "ﬁfﬁﬁﬁew 24
g, 0.66 mmoBYlidyimp 264268 °C(d).l5HdNME¢DMS%dd)’LS @90 (24, dlsdl=u880rl-lz)]761 (nrH)ldzj

di t eld,Q. y.e rpduct
3\-220:; ulr'?%er gp{??P e&’%%r(g'{'l/eé SJe .g.gsgzél’ epa 1?{ IdaJ H&%Vr%s)ﬁ%fgﬁ-{ Hg'l'?l tle
-98 0 8 JUN1380#), WOWGEYSOBW)LE@ZK%%mhmBM as a white solid: np

188- 190 N 88(1H d, J = 8.60 Hz), 7.57 (1 H s),
7. 71(2ﬁa o|M )( ('}"BE 1H d J=1.60 H), 8.02 (1 H s), 831

(1 H s), 9Aeal (OICHH19§T Op1. 01 (1 H s); MS (ESI) mz 347/349/351 (MH)"
Anal . for Cl6HloBafeldoe: 60.06#:% ok NG 184. 97 H 2.88 Found: C. 54.68 H: 2. 82

EXAMPLE 1as 1, 8-Dick | oro-6-(4-hydroxyphenyl 2- napht hol
Found: 05984l-$ 318/N Xp yh- P

15  Synthesis of Compounds in Scheme 15
INTERMEDIATE 91
3-Bromo-8-chloro-7-hydroxy-1-naphthonitrile
To a mixture of 8-chloro-7-hydroxy-1-naphthonitrile (0.127 g, 0.63 mmol) and
glacial acetic acid (1 mL) in a pressure tube was added a solution of bromine (0.24 g,
20 1.5 mmol) in glacial acetic acid (2 mL). The tube was sealed and the mixture was
stirred at 100 °C overnight. The reaction was cooled, poured into water (50 mL), and
extracted with ethyl acetate (3x100 mL). The combined organic layers were washed
with sodium bicarbonate solution, dried over sodium sulfate, filtered, stripped of
solvent, and purified on a silica column (20% ethyl acetate ~ hexanes) to yield 0.10 g
25 (56%) of the title compound as a yellow solid. An analytical sample was prepared by
preparative reverse phase HPLC to yield the title compound as a white solid: mp 148-
150 °C; 'H NMR (DMSO-dg): 5 7.47 (1H, d, J = 8.98 Hz), 7.95 (1H, d, J = 9.02 Hz),
8.32 (1H, d, J = 2.08 Hz), 8.55 (1H, d, J = 2.08 Hz), 11.33 (1H, s); MS (ESI) m/z
280/282/284 (M-H)".
30 Anal. for CyyHsBrCINO * 0.25 H,0:
Calc'd: C: 46.03 H: 1.93 N: 4.88
Found: C: 45.92 H: 1.75 N: 4.78.
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10 The title corrpound was prepared by reacting 1, 8-dichlor g
met hoxyphené %{ napht hol (0.12 g, 0.38 muol) vmth bor on tr om . e (0
m - of 1NVQP 95]8% 0.75 nmml) according to nmethod D to yi BCEUSOY3 8?% % of

whi ch was further purified by reverse phase preparative HPLC to yield the
title conpound as a white solid: np 172-174C (dec.); 'H NVMR (DVSO de): b
6.89 15 (2H, d, J = 8.54 Hz), 7.36 (1 H d, J =8.90 Hz), 7.65 (2H, d, J

8.56 Hz), 7.88 - 7.91 (2H, m, 8.10 (1 H d, J =1.63 Hz), 9.69 (1 H, s),

b "l o5 ) o't SR o175, L% GBI
. c'd: C . - 3. 1 O . - 3. a
3- Brono- 1, 8-di chl or o- 6- (S-Blydroea-)ahmis\ymyd&ommhlabhthomiléi tl e conpound was
prepared by reac

no- 1 5 .
et hoxyohony! ) - ThHT opoTBods e "n@Pfied |6V, BRcting, AormasT-oNImY -0 o
m - . of 151 I\hamﬂhamtnlenco K34 g_ 28| mmmbomtthﬁg (Oc24n§t thnmot)anyTl-ﬂ‘l (50mLY at
phast pr epal S 1 LBl RGeS io; el S e Thad 15300 8Gvela e, o 7 °°
184- 188C; ahaiwea(mmeom)s pr&pﬁreagay(meparemvajrenerse fhasePLCrtookeld 2he title J =
e L T ST
,I:\nal2 120r99q§ 1%1 8, 25 9-?@#@,@321 (1H;d, 9C= ggggz)éﬁ%lgpg% 208 49. 10
\%aSBrg;rgm/ hzagggégﬁgiiﬂj %%%ﬁé}?_ﬁ%%ﬁfmm t5ri | e The title conpound
par edndlyfor 5 ydr oxy- -

th h 1) -1; 37 I ith b trib i d
(11 Por ™I sGRRR Sh ARl rad Br g S, - o7 T ot D to yiel d 0 050 g
(40% of an off ﬁmndec 46192H: W75 047808 C(d); 1H NVR (DVBO-de): 8 6.90 (2H,
d, J =8.30 Hz), 7.41 (1H, d, J =8.79 Hz), 7.72 (2H, d, J = 8.79 Hz),

8.02 (1 H d J=09.23H), 837 (1 H d J= 1.95Hz), 847 (1 H d, J =
2.44 Hz)% 9.72 (1 H s), 11.16 (1 WNTERMEDIATES2(ESI) nfz 338/340 (M H).

8-Chloro-3-(3-fluoro-4-methoxyphenyl)-7-hydroxy-1-naphthonitrile
The title compound was prepared by reacting 3-bromo-8-chloro-7-hydroxy-1-
naphthonitrile (0.20 g, 0.71 mmol) with 3-fluoro-4-methoxyphenylboronic acid (0.17 g,
1.0 mmol) according to Method A to yield 0.14 (60%) of a yellow solid: mp 198-
20 200°C:'H NMR (DMSO-dg): § 3.91 (3H, s), 7.27 — 7.33 (1H, m), 7.45 (1H, d, J = 8.93
Hz), 7.71 - 7.74 (1H, m), 7.85 (1H, dd, J = 2.23 Hz, J = 13.09 Hz), 8.00 (1H, d, J =
0.08 Hz), 8.48 (1H, d, J = 1.97 Hz), 8.57 (1H, d, J = 1.95 Hz), 11.18 (1H, s); MS (ESI)
m/z 326/328 (M-H)".
Anal. for CgH;,CIFNO,
25 Calc'd: C: 65.97 H: 3.38 N: 4.27
Found: C: 65.76 H: 3.36 N: 4.11.

EXAMPLE 1aw
8-Chloro-3-(4-hydroxyphenyl)-7-hydroxy-1-naphthonitrile
30 The title compound was prepared by reacting 3-bromo-8-chloro-7-hydroxy-1-
naphthonitrile (0.10 g, 0.37 mmol) with 4-tert-butyldimethylsilyloxyphenylboronic acid
(0.13 g, 0.52 mmol) according to Method A to yield 0.036 g (33%) of a white solid:
mp 254-256 °C; 'H NMR (DMSO-d,): & 6.90 (2H, d, J = 8.64 Hz), 7.43 (1H, d, J = 8.95
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Anal . for Cl?HlOBrNOZ Calc'd: C 60.02 H 2.96 N 4.12 Found: C .84 H
3.18 N 3. Sﬁ nt hesis of Conpounds In Scheme 15 | NTERVEBUN 1

3- Br omo- 8-% I?f%l > hydr oxy-|-naphthonitrile To a m xture &CT/US02/39883
8-chl oro- 7- hydr oxy- 1- napht honitrile (0.127 g, 0.63 nmol) and gl aci al
acetic acid (1 m-) in a pressure tube was added a sol ution of brom ne
(0.24 g,- 20 1.5 nmmol ) in glacial acetic acid (2 nL). The tube was seal ed

and t ge mt xHu)r q. W(QH o, ur=rsd4a4z) 19680 @ rg)vder./m g7 HIhea 3@@31; D(Aéval 058198' ed,
oured 1 n O [ aC etate X
'Fl)'he conbi nefl (ggné nggzsﬁaeﬁ'ggﬁ'éh\@d %i td&%d%ﬁ%’bﬁ!%%@@ (sMr"'u)tl on,

dried over Anall fomCsH§CIN®, filtered, stripped of solvent, and purified on
a silica colum (20% et hyl et ate - _hexanes) toyield0.10g25(56% of
i U4 B GRS AR, 478 |

the title conpou 8 An anal ytical sanple was prepared by
preparatdve reveFaundCas0.04M:B.63Ny4.81d the title conpound as a white
solid: np 148- 150 C; 1H NWR (DVMBO-de): 5 7.47 (1H, d, J = 8.98 Hz), 7.95
(1H, d, J = 9.02 Hz), 8.32 (11-1, d, J = 2.08 Hz), 855(11-1, d, J =2.08
Hz), 11.33 (1 H s); M5 (ESI) mz mamz/m4 MH'. 30 Anal. for

C11H5Br Ci NO 46. d: C 45.92
H 175 N 4.78 285(1‘6%?8'3% gﬁ)@“’ﬁﬁ@%‘?’wlgﬁ%&'ﬁéﬁk@&‘%@g’
(| NTERVEDI ATHe @itle c@npountbw8s préparest by lrgmttm:g@-ch*anapﬂﬁhﬂord—«rﬂmoﬂyphét |
(e40) oun wa [(0).4 onli i e
CoB5 0o 1Rk oo € (0,045 8. 619 Wnd N PHdtaitim ALART 6] Sprding.S ¢
3 hr accordior’fgehhgd Retonyirid ©.033 g/(78Pk) ob a3an solidSThfs nudterial wels| forthes lurified ByN
| yt | | d
e Yitra pe gﬁné%asfi%t@i*@ﬁ YR 1 oo B AR (i b 2481
(11 1, d, J252 °G.'6NMR (DMSOSI:[: D T4 &, 7.30 £119,. 0], #49 918, 82 €18.94 Ha), 756= 2. 08
3200 2es A 2o el BB S 18 el .1
1.93 N:1%. 8% J = 909 Hz), 8.43 (1H, d, J = 1.98 Hz), 8.52 (1H, d, J = 1.94 Hz), 10.19 (1H, bs),
11.05 (1H, bs); MS (ES!) m/z 312/314 (M-HY.

Anal. for C17HsCIFNO, " 0.25 H,0:

Calc'd: C: 64.16 H: 3.01 N: 4.40

Found: C: 63.75 H: 2.84 N: 4.20.

20
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Found: C 45.92 H 1.75 N 4.78. 15 . | NTERMEDI ATE 92 JUN %006

8- Chl or o- é%y éé) 4- met hoxyphenyl ) - 7- hydr oxy- 1- napht honi tQPI e he title
conpound Péﬁ ed by reacting 3-bronp-8-chl or o- 7- hydr oB¢T{US02/39883

napht honitrile (0.20 g, 0.71 mmmol) wi th 3-fiuoro-4-nmethoxyphenyl boronic
acid (0.17 g, 1.0 mml) according to Method Ato yield 0.14 (60% of a
yel l ow solid: np 198- 20 200C,'H NWR (DVBO-de): 8 3.91 (3H, s), 7.27 - 7.33
(1H, m, 7. €1 As d, J =8.93 Hz), 7.71 - 7.74 (11-1, m, 7.85 (1 H dd, J
= 2.23 Hz, J=13.09 Hz), 8.00 (11-1, d, J = 9.08 Hz), 8.48 (1 H d, J =
1.97 Hz), 8.57 (1 H d, J =1.95 Hz), 11.18 (1 H, s); Ms (ESI) nlz 326/328
(MH'. Anali, fom HEOFIIRURD Hadlng the sthict®8- 97 H: 3.38 N 4.27 Found:
C 65.76 H 3.36 N 4.11. EXAMPLE | aw

8- Chl or o- 3- (4- hydr oxyphenyl ),- 7Rﬁydr y-1-naphthonitrile 30 The title
conpound was prepared by re \ br ono- 8- chl or o- 7- hydr oxy- 1-
naphthonitrile (0.10 g, 0.3g ith 4-ter- R
butyldinethylsiIonxyphenbebr i d 0.13
Met hod A to yield 0.036 g (33% of a id
(DVMBO-dg): 8 6.90 (2H, d, J = 8.64 Rg317.43[(1 H,
JUN 2008 WD 03/051805 PCT/ US02/ 39883 P N.d, J = 8.64 Hz), 7.99
(11-1, d, J = 8.97 Hz), 8.38 (1 H, d, J : OB. 47 (1 H d, J =1.92
Hz), 9.73 (1 H s), 11.08 (1 H, s); M ( %) % 2z 28a/ 296 (MH Anal. for
Cl7THIOCINO2 Calc'd: C 69.05 H 3.41 N 4.74 5 Found: C 69.01 H 3.63 N
4.31. EX6MPlheleirk o .

8- Chl or o- 3- (3-fiugro-4-hydroxyphenyl )-7-hydroxy-1-naphthonitrile The title
compound waf1¥HR2 &L 89 'P"e'ﬁe?ﬁer'ﬂ@eBﬂY@ﬁP@Pédéf%hb’ﬂmwr hydrexyhoalipdiebiyd ) - 10

7- hydr oxy- 1- naph Ll W) | i dinj | (1.8 g)
according to rre%ﬂggh%q'héyaﬁ%ngﬁéf gg3 6% so?x%t“@&'ﬁ‘)‘%ﬁr@éat}wgb terial
was further puri Bikew efy1-6 sathearaiems.or halpgerie phase HPLC to yield the title
conpound aspa ROid.£RBOoLLhER rg)eggé.g I en : - /.10
(1H ™, 7. 5 FSQHF Fa°3hdRg B e ',"@.B%@e"é"?'N,MS(?%%@%?'&%?'%@S& 37
Hz), 7.76 (1 H, ditenyl of 227 28rbkin,atdms; alidngBoft2Y .carbddatbhs/Hhalogen, alkoxy of

1-6 carbon atoms, -CN, -CHO, trifluoromethyl, phenylalky! of 7-12 carbon

atoms, phenyl, or a 5 or 6-membered heterocyclic ring having 1 to 4

heteroatoms selected from O, N or S; wherein the alkyl or alkenyl moieties of

Rs, Rg, Rz, Rg, or Rg may be optionally substituted with hydroxyl, -CN,

0.52 nmml ) according to
nmp 254-256 C, 'H NMWR
d, J =28.95 - 101 08

16 halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or phenyl; wherein the phenyl
moiety of Rs, Rg, R7, Rg, Ry, or Ryg may be optionally mono-, di-, or tri-
subsitituted with alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
halogen, hydroxyl, alkoxy of 1-6 carbon atoms, halogen, -CN, -NO,, amino,
alkylamino of 1-6 carbon atoms, dialkylamino of 1-6 carbon atoms per alkyl

20 group, thio, alkylthio of 1-6 carbon atoms, alkylsulfinyl of 1-6 carbon atoms,
alkylsulfonyl of 1-6 carbon atoms, alkoxycarbonyl of 2-7 carbon atoms,
alkylcarbonyl of 2-7 carbon atoms, or benzoyl;

with the proviso that at least one of R5 or Rg is not hydrogen,

or a pharmaceutically acceptable salt thereof.
25
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15d, J =9.09 Hz), 8.43 (1 H d, J =1.98 Hz), 8.52 (1 H, ’Bi:230694 Hz) ,
10. 19 (1@09%” 1.05 (1 H, bs); M5 (ESI) miz 312/314 (M P 200
C17H9CI F PIE13% Hpo: calc'd: G 64.16 H 3.01 N 4.40 PES(S82/3%883 63. 75
H 2.84 N 4.20. 20 WD 03/051805 CLAIMS 1. A conpound of formula | having
the structure HOR2Z FF~g R 1L O O JUN 2006 PCT/US02/39883 5 wherein R1
and R2 are each,. independently, selected from hydrogen, hydroxyl, alkyl of
1-6 carbon2at 0onFhe 8bmpad adtording to"ddiMOIMaViny ®e sglstud kynyl of 2-7 carbon
atons, al koxy of 1-6 carbon atons, or halogen; R5, R6, R7, R8, and RO are
each, independently, hydrogen, al)kykR,of 1-6 carbon atons, 10 al kenyl of
2-7 carbon atons, al kynyl df0Q-7 Bon at ons, hal ogen, al koxy of 1-6
carbon atons, -CN, -CHO, trifl t hyl , phenyﬂgéal kyl of 7-12 carbon
atons, phenyl, or a 5 or 6 ed|lheterocyclif ring having | to 4

het er oat ons selected fromO, N ; ? | kyl or al kenyl noieties
of R5, R6, R7, R8, or RO may be optiofjally uted wi th hydroxyl, -CN,
15 hal ogen, trifluoroal kyl, trifl udResagRoxy, or phenyl; wherein the
phenyl noiety of R5, R6, R7, R8, R9, o eNept i onal ly nono-, di-,
or tri- subsitituted with alkyl of 1-6 caflbofgatonr, al kenyl of 2-7 carbon
atons, hal ogen, hydroxyl, al koxy of 1-6 Rarbon atons, hal ogen, -CN, -NO2,
am no, alk 1 : ¢ al kyl ami no of 1-6 carbon atons
per al kyl 2?%%%%%3@3%@%&%%%% carbon atons, alkylsulfinyl of
1-6 carbon atons, alkylsulfonyl of 1-6 carbon atons, al koxycarbonyl of 2-7
car bon ong, a q o] W e
provi soaét hgjtg' at b@ﬂlﬁg%mgy%;&&@ﬁﬁ ﬁrog%m?r ggérﬁ??ﬁé%g R%Feheéé}\

phar maceut i thdependgathesaliesied froa hydragen &vd fluorine.

r

4. A compound of according to any one of claims 1 to 3 wherein Rg, Rg, Ry, Rg,
and Rq are each, independently, hydrogen, halogen, -CN, or alkynyl of 2-7 carbon

10 atoms.

5. A compound according to any one of claims 1 to 4 wherein Rs is selected from
hydrogen, fluorine or cyano.

16 6. A compound according to any one of claims 1 to 5 wherein Ry is selected from
hydrogen, fluorine or cyano.

7. A compound according to any one of claims 1 to 6 wherein Rg, R;, and Rg are
hydrogen.

20
8. A compound according to any one of claims 1 to 7 wherein the 5 or 6-
membered heterocyclic ring having 1 to 4 heteroatoms selected from O, N or S is
furan, thiophene, or pyridine.

25 9 A compound according to claim 1 which is 8-fluoro-6-(3-flucro-4-
hydroxyphenyl)-2-naphthol or a pharmaceutically acceptable salt thereof.
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25 -103 WD 03/051805 2. The conpound according to claim!] Wﬂ%fﬁ fﬂﬁq
structure  F R 2 HO or a pharmaceutically acceptable salt t (y f
2006 PCTMSEB30518883 5 3. A compound according to clai m1 BETQUS/IPESs
wherein R, and R2 are each independently selected from hydrogen and
fluorine. 4. A conpound of according to any one of clains 1 to 3 wherein
R5, R6, R7, R8 and RO are each, independently, hydrogen, hal ogen, -CN, or
al kynyl of 257 car HA . i
clainms 1 to whgr gﬂgﬂp(ﬁ@g P ﬁbdé?'ﬁpquﬁ|eﬂ aé‘CFQﬁIQFo[‘%gPI&RZ@ rmg%go 15
6. A corrpouh!ﬂrawewlhé-nﬁehthﬁbmma@haeﬁlﬁim apcergabdemléﬂarepfm i S sel ected
from hydrogen, fluorine or cyano. 7. A conpound accordl ng to any one of

claims 1 to 6 wherein R6, R7, and R8 are hydrogen, A conpound
accor di ng t &1anyAosmeaund agGesding tte claigg & rwiish t'sh@ @ flS'P'QS4 hydiexyrheay!)-7-

heterocyﬁ: gg%drbﬁgﬂhéﬁhtﬂgminléeré‘gﬁ&h%@éﬁcﬁﬂ?a&@b@ﬁie%ltﬁhé’r@b@ Nor Sis

furan ene, or pyridine A conpound according to claim1 which
is 8-fluoro-6-(3-fluoro-4- hydroxyphenyl)-2-naphthol or a pharmaceutically

acceptabl e gglt F\Wnﬁﬁund-ai:@&rd% taw..aopﬁmcm 858, 6ifRioro- PR HIdRAMeAPE33 10.

A conmpound ordin { ich is ﬂ of 8-fl uoro-6-(3-fluoro-4-

hydr oxyphenﬁY‘i h&%ﬂ'ﬁ‘ﬁB’“ r@q ora Bﬂ%fﬂ?&ﬁ\étl?f" 3(:%3“19'9 aﬁ@cﬁ?&tt #e8f-sal t thereof.

11. A conpound accordl ng to cI aim1l which is

3-(3-fl yoro,4-hyqra - 7-..5 . hydr oxys l- nitrile or a

phar maci@t [ 3§1 I yﬂa{@@ﬁg{iﬁ#’@%ﬁﬁdtﬁp%&@g?& &]er}&%m"#bq
6-(3-fluoro-4-hydroxyphenyl)-2-naphthol;
1-chloro-6-(3-fluoro-4-hydroxyphenyl)-2-naphthol;

o

JUN

1-chloro-6-(2-fluoro-4-hydroxyphenyl)-2-naphthol;
1-chloro-6-(2,5-difluoro-4-hydroxyphenyl)-2-naphthol;

15 1-chloro-6-(2,6-difluoro-4-hydroxyphenyl)-2-naphthol;
6-(2,5-difluoro-4-hydroxyphenyl)-2-naphthol;
6-(3,5-difluoro-4-hydroxyphenyl)-2-naphthol;
1-chloro-6-(3,5-difluoro-4-hydroxyphenyl)-2-naphthol,
6-(2,6-difluoro-4-hydroxyphenyl)-2-naphthol; or

20 8-chloro-3-(3-fluoro-4-hydroxyphenyl)-7-hydroxy-1-naphthonitrile;

or a pharmaceutically acceptable salt thereof.

14. A compound which is one of the following:
7-(4-hydroxyphenyl)-2-naphthol;

25 7-(3-hydroxyphenyl)-2-naphthol,
6-(4-hydroxyphenyl)-1-naphthol;
6-phenyl-2-naphthol;
6-(3-hydroxyphenyl)-2-naphthol;
6-(3-chlorophenyl)-2-naphthol;

30 2-fluoro-4-(2-naphthyl)phenol ;
6-(3-chloro-4-hydroxyphenol)-2-naphthol,
1-chloro-6-phenyl-2-naphthol;
1-bromo-6-(4-hydroxyphenyl)-2-naphthol;
1-chloro-6-(4-hydroxyphenyl)-2-naphthol;
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12. A compound according to claim1 which is 2006
3-(3,5-di fluoro-4-hydroxyphenyl)-7- hydroxy-I|-naphthonitril 8 &,JUt,
phar maceuWDdalosis0siccept abl e salt thereof. 10 13. A napht hoPCHURZAIBH whi ch
is one of the follow ng: 6-(3-fluoro-4-hydroxyphenyl)-2-naphthol ;
1- chl or 0- 6- (3-fl uor o- 4- hydr oxyphenyl ) - 2- napht hol ; 1-ch
Ioro 6- (2-fl uoro-4- hydroxyphenyl) - 2- napht hol ;

chl oro-6- (2, 5-dj qu dr ox I napht hol ; 15 1
-chI or o- 6- (2, 6- di- #‘f°u%' O(QA{WH%B%%S}% I'R'?%napht hol ;  6-(2,
5-di fl uor o- 4- hydz-hmmgm}(ﬂfhydramphylhmrmphthonltnle
6- (3, 5-di fl uoro-
-chl oro-6- (3, 5- oélﬁwﬂ @éﬁw 'kh eny hapht hol ;
6- (2, 6-di f | uor o-64(Hydraxyppenytyl meﬁnykamaphmol or 20
8-chl or@-3-(3-fl 4 ) L8l phaphthonitrile; or a
phar rrac§ut| cal | ypgﬁgrgdqg%ﬁ{ gﬁ@ég Pﬂy?z?%%héorrpound whi ch is one of
t he fol | ow ng: GFWMWPMWHWO)@WPMMI hol ; 25
7- ( 3- hydr oxyphe 9_ OX | ) - 1- napht hol ;

Lﬂlor% @@P@kﬁa%v 2 n@tﬁen ?%h YRR

6- phenyl - 2- naph r oxyp ht hol ;
6- ( 3- chl orophenyﬁ§ mﬂthylmsenzl)ﬁrnﬁm&mh (2 napht hyl ) phenol

6- (3-chl or o- 4- hygl apgﬁ Qina hihdth | or o- 6- phenyl - 2- n:apht hol ;
1- br ono- 6- (4- hydrgxyphe )& m P

n
1- chl orl®- 6- ( 4- f?owgﬁ%mwmmm -Boephthelgs 0 8 JUN 2006 WO 03/ 051805
PCT/ US02/ 39883 11 Eﬂu&%t@(zﬁcm&owﬁy&&y FtRAYI-2-ndph@pht hol ;

2- hydr oxy- 6- ( 4- hydr ox e na trlle

6- (Z hyd?/oxyl(ohe Lﬁg emé@mh%rp{fk%aﬁp thol;

6- (4- hydr oxyphermhaor f‘ﬁ k‘o@p habphthol;
forg

1- chl or o- 6- ( 3- ch] or,o- Ogéeﬁﬁwgﬁgpenﬂ?ﬁna&%bl

6- (4- hydr oxyphenlF§lorp-;
15 8-chloro-6-(4-hydroxyphenyl)-2-naphthol,

1,5-dichioro-8-fluoro-6-(4-hydroxyphenyl)-2-naphthol;
2-chloro-4-(2-naphthyl)phenol;
3-bromo-8-chloro-6-(4-hydroxyphenyl)-2-naphthol;
1,8-dichloro-6-(4-hydroxyphenyl)-2-naphthol;

20 3-bromo-1,8-dichloro-6-(4-hydroxyphenyl)-2-naphthol;
7-hydroxy-3-(4-hydroxyphenyl)-1-naphthonitrile;
8-chloro-3-(4-hydroxyphenyl)-7-hydroxy-1-naphthonitrile;
8-bromo-7-hydroxy-3-(4-hydroxyphenyl)-1-naphthonitrile

or a pharmaceutically acceptable salt thereof.
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1- chl or o- 6- (4- hydr oxy- 2- net hyl phenyl ) - 2- napht hol ;

6- (4- hydr oxy- 2- met hyl phenyl ) - 2- napht hol ; 08 JUN 2006
6- (4- hydr oxy- 2- met hoxyphenyl ) - 2- napht hol ; 10

6- (2- chl or o- 4- hydr oxyphenyl ) - 2- napht hol ;

1- chl or 0- 6- ( 2- chl or o- 4- hydr oxyphenyl ) - 2- napht hol ;

6- (2-fl uoro-4- hydroxyphenyl) - 2- napht hol ;

8-fl uoro-6- (4- hydroxyphenyl)-2-naphthol; 1-chloro-8- quoro-6 (4- hyd

ro henyl ) - 2-na thoI hl or o- 6- 4 h dro 2- napht hol
1, )5(y8| cﬁl%ozo R Cp SPBd s (C%lrﬁﬁﬁfrbﬂsbﬂ% fglal sna h ‘ﬂ% asamgglcament

2-chl oro-4-(2- napht hyl ) phenol ;
3- br ono- 8- chl

1, 8- di cAPor o- 56( Q‘%%BWG%M@%? éd thzpf&hc?fho%r;ns 1 to 14 for the manufacture
3- br omoiaangalggﬂn@hpfoe (4- hydr oxyphenyl ) - 2- napht hol ;

7- hydr oxy dro hen ht honi trile;. .. . . .

6 Chior S irea Ui IR o) S P Rb Gk pears L akinin 2 Fparamal n nsed

8- br ono{sAaydr oxy- 3- (4- hydr oxyphenyl )-1 -naphthonitrile or a

phar maceut i cal | y acceptable salt thereof. 0 8 JUN 2006 15. A conpound as

gl)ﬁ;) gﬁﬁ g'r'ﬂnéif?é!at?rﬂ#ﬂ‘éf'|rﬁ1||tﬁﬂldl$oﬂmﬂé?nﬁrét&r?'bowé?dt%s% oesHrenaiBedse, Lkerddra of a

as, cl ai one, of cl al s to for the manufacture of a
medi camPhectitisy or %s ﬂ%ﬁigr/%’ﬁ?[ Beedih®ieelion of prostatitis or interstitial
cystitis in a mammal in need thereof or the treatnent or inhibition of
i nfl ammtory bowel di sease, hn' s d| sease, ulceratjve proctitis, or

colitis or fhatraaifment o MR ‘P%P%f@flc hypertrapny, (éarinedpiomyPMasnPi528t on of

prostat 'c%n@é/rp@ﬁadﬁrﬂﬁmél CHHARF pﬂﬁydy@h@BV&V%?ndrBﬁ@éﬁdorﬁéﬂ@?ﬁoly&“@@ﬁ@hr i al
cancer, po ycystic ovary syndrome, endometrial polyps, benign breast

di sease bregrd 88i %derwypﬁenowmancﬁbmwa pffr%tf?tﬁtcénﬁfﬁn%@?“ col on

cancer, cghbe{*%n&ﬁawalsmm@ﬁwm A d Mathr@ W Bbed thehgtd thereof; or the
| owering of cholesterol, triglycerides, Lp(a), or LDL Ievels; or the

inhibition or treatnent of hyperchol esterem a; hyperlipidem a; -
car di ovaped @Wedhgea&solestawletrr@s/eéﬁ@wu.@( )Ynoemit RNEIsOBr: theedhiibied af  vascul ar

di sease; resten r sospa t he.inhi bition of vascul ar wall

Ganmge. HeBImER! 1 NVapr RO ST RGP ERATA PR RSCURr dReass
atherosclerosis; hypertension; peripheral vascular disease; restenosis, or vasospasm; or
the inhibition of vascular wall damage from cellular events leading toward immune
mediated vascular damage in a mammal in need thereof;

or the provision of cognition enhancement or neuroprotection; or the treatment of
inhibition .of senile dementias, Alzheimer's disease, cognitive decline, stroke, anxiety, or
neurodegenerative disorders in a mammal in need thereof;

or the treatment or inhibiﬁion of free radical induced disease states in a mammai in need
thereof:

or the treatment or inhibition of vaginal or vuivar atrophy; atrophic vaginitis; vaginal

dryness; pruritus; dyspareunia; dysuria; frequent urination; urinary incontinence; urinary
tract infections in a mammal in need thereof;
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medi at ed vascul ar danmage in a mamual in need thereof; or the provision of
cogni tion enhancenent or neuroprotection; or the treatment o{ 8 ypi2Bi6t i on
of senile denentias, Al zheiner's disease, cognitive decline, stroke,

anxi ety, or neurodegenerative disorders in a manmal in need thereof; or
the treatnment or inhibition of free radical induced disease states in a.
manmmal in need thereof; or the treatnent or inhibition of vaginal or

vul var at rophy treatmemghur inhiiio ot vaspmeedi syaiptorels YN frammBAUA INkES thereof;
dyspareuni a; dysuria; frequent urination; urinary incontinence; urinary
tract infections in a manmmal in need thereof; - 107 0 8 JUN 2006 or the
t reat ment ortheitian ofhcarteptistinat mamsyapt oead thergofmamral i n need t hereof;
or the inhibition of conception in a mammal in need thereof; or the
treatnment or inhibition of arthritis in a mammal in need thereof, including
r heunat oi dorghe fneatnant codrthitotiont dfrarthirieis énd nepoamdyinarietiréeat, HRRingr t he

t r eat nent Ll bt point. swel ling or erosjon; or the treatnent or
i nhi biti onr%(%!flhgjm(')(?‘h%th@%ﬁéé@bggwgﬁﬂdfq%g)ﬁp?m@Q@tﬂﬁsci or surgical
procedures in a manmal in need thereof; or the treatment or inhibition of
o bi 11 oroigh® yeami: & B Eichprelngiay esalthcd i eatmesyor RabRRRI
scl er osi s, joiny dareage steqmuanem)drthersabpisios surgical picsedFrepsi & marenamh haatc
shock, "aCtHL,ae[?f- degeneration or type 11 diabetes in a mammal in need

or "the

t her eof ; treatnment or inhibition of endonetriosis in a mammal in
need thereof. IS JUN 2006 WO 03/051805 PCT/ US02/ 39883 17. A pharnaceuti cal

To 14 or At RauaamY ich GOTBRHPE e PR ararid n o8t Boeur ca

carrier. 5 18. A process for preparing a naphthyl conpound according to any

one of cl al i€ SEes_0 f the follow ng: .a .
o al kyl atd e estyfent r HRlRRN 0 ERALHES (e Sonufey Auniit, Bbusd). uitple;
sclerosis, systemic lupus erythematosis, uveitis, sepsis, hemmorhagic shock, macular

degeneration or type |l diabetes in a mammal in need thereof;

or the treatment or inhibition of endometriosis in a mammal in need thereof.
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wherein R, R2 and R5-9 are as defined above and R and R are independently
10 selected from hydrogen, al kyl or aral kyl providing at | east one of R and
R is alkyl (eg of 1-6 carbons) or aral kyl (eg of 7-12 carbons) to give a
correspondi ng conmpound of fornmula (I1); or b) hal ogenat §8gJuN @6pound of
formul a | wRedos1968 | _ 15wherein R1, R2 and R s-9 | } hal poppstnogssar e as
defi ned above and to give a corresponding 1- or c) converting a basic

conpound as clained in any one of clains 1 to 14 to a salt 20thereof or
vice versa. -109

17. A pharmaceutical composition which comprises a compound as claimed in any

one of claims 1 to 14 or a pharmaceutically acceptable salt thereof, and a
pharmaceutical carrier.

5 18 A process for preparing a naphthyl compound according to any one of claims 1
to 14 which comprises one of the following:

a) de-alkylating or de-aralkylating an compound of formula

wherein R,, R; and Rs.; are as defined above and R and R’ are independentiy
10  selected from hydrogen, alkyl or aralkyl providing at least one of R and R’ is alkyl (eg
of 1-6 carbons) or aralkyl (eg of 7-12 carbons) to give a corresponding compound of

formula (1);
or
b) halogenating a compound of formula |
HO
\r,\%/
Ry

15
wherein Ry, Rz and Rsy are as defined above and to give a corresponding 1-
halonaphthol;
or
c) converting a basic compound as claimed in any one of claims 1 to 14 to a sait

20 thereof or vice versa.
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