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pl eiotropic effects of estrogens in manmalian ti ssues 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:
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03/ 051385 %ﬂé,g{%@gé,%&g rg’ceptors. 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 turn 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 NFkB-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)].



Estrogen receptors can al so be activated by phosphoryl ation. This
phosphoryl ation is nediated by growh factors such as EG-F and causes
changes iWO og@fmoi r anscri ption in the absence of |igand [ Mowgsozsass3

O phani des, EMBO Reports 2: 775-781 (2001), Hall, et al., Journal of

Bi ol ogi cal Chemi stry 276: 36869-36872 5 (2001)]. A less well-characterized
nmeans by which estrogens can affect cells is through a so-called menbrane
receptor. The e tence of such a r to s.controvers but t has
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ERa wei@ s&ef notrb@,ert qiei@tyéelmmwgm tmr%rs iesCH assugesht itsiat leashisied i n t he
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the sanme organ, the distribution 25 of ERa and r{3 Q
conpart nent al | zd¥0 BYIFOIER AREPRICTS] havenResRydiserY dEﬁ( 3 The dirg}; egffiogen
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fromin vitro studi ées R can form het er odi ners [ Cow et

al ., Jour n#icagempiopSsignessl ofcthe Hnited Biates of AMpgise 98oEe25-pI(APPe)] AElaélY ge
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number o ?g%‘@t 3 d%ﬁégﬂpﬁ% d&ﬁﬁlt BRL vShétg fné‘arﬁ‘g%nﬁ indeACkomé he

activity of ving rou sane bi ol ogi cal
ef f ect 20 - Zifferences wnth ERa were seen. The tlssue dlstnbutlon 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 ERB [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 ERB 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 173-estradiol. Compounds having roughly the same biological effects
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WO 03/ 051805 PCT/ US02/39883 as 17(3-estradiol, the nost potent endogenous
estrogen, are referred to as "estrogen receptor agonists”. Those which,
when gi vewoiog/ossndi nati on with 17(3-estradiol, block itspefrfis02/39883 e

call ed "estrogen receptor antagonists”. In reality there is a continuum

bet ween estrogen receptor agoni st and estrogen receptor antagonist activity
and 5 indeed some conpounds behave as estrogen receptor agonists in sone

ti ssues and estrogen

) eceptor antagonists in others. The unds with
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addi ti on, YT U o0 ident
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ligands [ Pal 9€y4 ﬁgs %tein @o@ﬁe@)gi:s%gggggn&gg\%t %B@@?f!&(@@?ﬁ%%o diﬁ‘é*e%rf'ces of
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possi bl e t he ex atron r1rvolves the di ence 1 n 'estrogen levels
bet weeR0mal9%2¢- Qéﬁdw%mm lagdditign, the technique of phage display has been used to identify

peptides that interact with estrogen 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.



WD 03/ 051805 PCT/ US02/ 39883 DESCRI PTI ON OF THE | NVENTI ON Thi s invention
provi des estrogeni c conpound of forrmula | having the structure, R2 R3 Rl
RO R6 'lwBbG/0sBBS R8 R7 | wherein 5 Rl, R2, R3, and R4 &ce/uSawbnss3

i ndependently, selected from hydrogen, hydroxyl, alkyl of 1-6 carbon
atons, al koxy of 1-6 carbon atonms, or hal ogen; R5, R6, R7, R3, R9, and R10,
are each, independently, hydrogen, al kyl of 1-6 carbon atons, al kenyl of
2-7 carbon Kk = bon atons, hal ogen, al koxy of 1-6

car bon atoPgS%{%ﬁ,T%'\éﬁg{wghﬁ%gﬂ@Na 5 or 6-menbered 10 heterocyclic ring
having 1 to 4 haherioaintions pseldes estdoden@noddnpohing of fSrmuladrhaving theharuekdey| or
al kenyl noieties of R5, R6, g?q R8, R9, or R10 nay be optionally
substituted with hydroxyl, hgtogen, trifluoroal kyl, trifluoroal koxy,
-NO2, or phenyl; wherein ther | noiety of R5, R6, R7, R8, R9, or R10

may be optionally nono-, Ril_-_or l ri-subsititut wi th al kyl of 1-6 carbon
atons, al kenyl 15 of 2-7 c ;’i)?\ . ydroxyl , al koxy of 1-6
0

carbon atonms, -CN, -NO2, a , 6 carbon atons,
di al kyl am no of 1-6 carbon at'onmspgper—al kyl| gr oua,—q-'hioo, al kylthio of 1-6
carbon atons, al kylsulfinyl of 1-6 clé{/bo }/og‘gB al kyl sul fonyl of 1-6
carbon atons, al koxycarbonyl of 2-7 ca n Ra\tﬁ al kyl car bonyl of 2-7
carbon atons, or benzoyl; 20 with theRprovish thdt” at | east one of R1, R2,
R3, R4, R7, R8, R9, or R10 is hydroxyl, or a pharnmaceutically acceptable
salt thereof. Pharmaceutically accept'abl e salts can be formed from organic
and i nor ga®"€™®Mci ds, for exanple, acetic, propionic, lactic, citric,
tartaris, mpa’bnRﬁ,, arfdURRp &t eadhiingiependenly, nsdlaateé o frometiydedgen, hydrbiyd, ,alkyl

pht hal i ¢, hydrochloric, hydrobrom c, phosphoric, nitric, sulfuric,

met hanesul f oni ¢ °f AftRPRN dRABs AN 1-beatdemaenss 8hhac98l uenesul fonic, -4

WO 03/0518@g, RE ﬁk&@g/@@%ﬁa RG24 Neich Uintieperidenth) thy8kogeh 2dlkyl okA®\Barbon
accept abl e ai ds en a conpound of this invention contains a basic noiety.
Salts may al so korharatkenyf pbhoczraan @tems 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 R, Rg, R7, Rg, Rg, or Ryg may be optionally
substituted with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or
phenyl; wherein the phenyl moiety of R, Rg, Ry, Rg, Rg, or Ry 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, alkylsulfonyl of 1-6 carbon atoms, alkoxycarbony! of 2-7 carbon
atoms, alkylcarbonyl of 2-7 carbon atoms, or benzoyl;

20  with the proviso that at least one of Ry, Ré, R3, R4, Ry, 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, methanesulfonic, naphthalenesulfonic, benzenesulfonic, toluenesulfonic,



i norgani ¢ bases, such as alkali netal salts (for exanple, sodium |[|ithium
or potassium alkaline earth netal salts, amonium salts, alkylamoni um
salts 5 owatabsisesy 1- 6 carbon atons or dial kyl anmoni um salPCs/usezitaasni ng 1-6
carbon atons in each al kyl group, and trial kyl ammoni um salts contai ni ng
1-6 carbon atons in each alkyl group, when a conpound of this invention
contains an acidic noiety. The terns al kyl and al kenyl i ncl ude both

b hed and hety f

reapect | verymoes s, L PriBhF Rl SCeRBRR s ud el ST
sec- butyl, mvenmorbuomtamsw rpasic eiolepy., Shitsenaylalsei he | forragd fn.orreorgakre; aithen
al’kyl or a'%? fic rB‘&%S% é"H %sSHﬁéI 'r%é{LPganst Qﬁ)ﬁl rﬁn [E_)gcﬁ:;riny P8

di-, tri- ersu npl es f or uent |ncFuae
1- br onovi ny:lotas&luml) uehk@lmenyalarth mezaldnsalla,:oammonyum ialtgr cHlkylaromonibimy [salts

1,2, 2-t f|

1- fI uor‘"(sj 2- gﬁ%mﬁﬁt g%'éb%n%%&hdg—gp d%@%@gﬂ&%’ i 58 (}Edﬁgglmnéﬁ 66%6&6%[?%%% ogen
i ncl udes bregah Byl graur AR trlalkmmﬁ@umamslmi%ng Ar&caroaptgns imeasier ed
het erocycl iggf rBG& wHR échﬁnédUn%rbf thid InQBtRRontRHS & &sidic h’%@b@?’r role,

pyrazol e, imdazole, triazole, dithiole, oxathiole, 1soxazole, oxazole, 20
t hi azol e, isothi azol em oxadi azol e, furazan, oxatriazol e, dioxazole,

oxat hi azol e, tetrhaz&h® alRY a8 alkeYyll iHEIRR bt rblrémleal%nd R¥thighi @Ha"HEmoiéYé:é‘Z' ne,
tri azi ne oxazi ne, oxathiazine, or oxadi azi ne. is nore preferred that

the hefl@r oc§&eh o @PH& 1 carbgp gipms teRpeiMeie Exgmpﬁrmqﬁquénetgy 2loyl ROAYk n

accor dance poty, hséd?b%ll l ﬁ@tﬁl}tylotbrt Bl mylmalmr Ovieihng) Qinyl, VAridnthe @ike.e O hé®
providing a co bst ance covere this i ventlon s ei t her
24 AF alkepying st

directly 6‘0518?1 ate SURpBURe: ys'as%t%m ly R maaR;: Bt %hg a
pr odr ug, d%rs‘ﬂaétltuted Eximpleatod @ halidgeh substitudrd intiddeer - @rbﬁmmywe-ﬂamumm, of the

o e s A AE BIRG A2 M et P 2P Broyigh d2-dR IR ETaRE TorDodRe of

f or mul asl MEnbhe-ﬂebrth;bnm&) &Barke, GAGCF RICFYCF,C/, afbtheHike. The term halogen

includes bromine, chlorine, fluorine, and iodine.

Preferred 5-6 membered heterocyclic rings include furan, thiophene, pyrrole,

isopyrrole, pyrazole, imidazole, triazole, dithiole, oxathiole, isoxazole, oxazole,

20 thiazole, isothiazolem oxadiazole, furazan, oxatriazole, dioxazole, oxathiazole,
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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R8 R7 5 wherein 5 Rl and R2 are each, independently, selected from

hydr ogen, hydroxyl, alkyl of 1-6 carbon atons, al kenyl, of 2-7 carbon

at ons, amwoaBkyrsys of 2-7 carbon atons, al koxy of 1-6 carh®nsat/sess3 or

hal ogen; R5, R6, R7, R8, and RO are each, independently, hydrogen, alkyl of
1-6 carbon atons, al kenyl of 2-7 carbon atons, al kynyl of 2-7 carbon

at ons, hal ogen, al koxy of 10 1-6 car bon atons, -CN, -CHO, trifluoronethyl,

phenyl al kyl of Z, carb Q phenyl r. ered het cyclic
Fing havi ng 1« 8 ave rearaiadt 3 wisPauchtiny Rosshyefegr el TR s PR el o ky)
or al kenyl formuktlihes tioé striRyreR6, R7, R8, or RO may be optionally substituted
wi th hydroxyl, -CN, hal ogen, Rtrifluoroalkyl, trifluoroal koxy, -NO2, or
phenyl ; wher ei n t he phenyl 4d5 iefy of R5, R6, R7, R8, RO, or R10 may be
optlonally nono-, di-, or tera upsitituted wig h al kyl of 1-6 carbon atons,
al kenyl of 2-7 car bon at ong,—hal oglen, al koxy of 1-6 carbon

at ons, hal ogen, -CN, -NQ2, an1 1-6 carbon atons,

di al kyl am no of 1-6 carbon at ons per , thio, alkylthio of 1-6
carbon atons, al kylsulfinyl of 1-6Rg 20 al kyl sul fonyl of 1-6
carbon atons, al koxycarbonyl of 2-7 c $.ky|carbony| of 2-7
carbon atons, or benzoyl; with the provi§o a ast one of R5 or RO is
not hydrogen, or a pharnmaceutically accrRptable salt thereof. -6 WD

03/ 051805 PCT/ US02/39883 It is nore pjeferred that the conpound of formula
| has the structure FRZ 2 RR9 R6 OH R8 R7 R5 and still nore
preferred Whgt€R he 5 or 6-nenbered heterocyclic ring having 1 to 4

he:eroasorm sader}, @k Tk Rdefen@Ent, isElebtdt afom th)HRBBRNRYdréXyl, Rlkyl dFnes 1t 1S
yet nore

carbon atoms, alkenyl, of 2-7 carbon atoms, and alkynyl of 2-7 carbon atoms,

alkoxy of 1-6 carbon atoms, or halogen;
Rs, Rg, R7, Rg, and Rg 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
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, Ry, 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, alkylthio of 1-6 carbon atoms, alkylsulfinyl of 1-6 carbon atoms,

20 alkylsulfonyl of 1-6 carbon atoms, alkoxycarbonyl of 2-7 carbon atoms,
alkylcarbony! of 2-7 carbon atoms, or benzoyl,

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

acceptable salt thereof.



5 preferred that R5, R6, R7, R8, and RO are each, independently, hydrogen,
hal ogen, -CN, or alkynyl of 2-7 carbon atons. Exanples of R, and R2 are

each i ndewendestshy sel ected from hydrogen and fluorine. POTRS02/R883 R7, RS,
and RO may each be for exanple, independently, hydrogen, halogen, -CN, or
al kynyl of 2-7 carbon atons. R5 may be for exanple sel ected from hydrogen,
fluorine or cyano. 15 RO nmay be sel ected from hydrogen, fluorine or cyano.

et er eyl o ri o REE RS R capait i R RRER ) ne PPl ™20 or s i

for exanple furan, thiophene, orFpyidine. Exanples of conpounds of this
i nvention including structH (1 (ﬂ?ove ar e:
8-fl uoro-6-(3-fl uoro-4-hydrox enyl ) - 2- napht hgl ;
1-chl or o- 8-fl uoro-6-(3-f| uB§fo=4-hy roxyphenyl ) . napht hol ; 25
3-(3-fluoro-4-hydroxyphenyl) - itrile;
3-(3,5-di fluoro-4-hydroxyphenyl)-7-hy -napht honitril e;
6- ( 3-f | uor o- 4- hydr oxyphenyl ) - 2- napRs 03f 051805 PCT/ US02/ 39883
1-chl or o- 6- (3-fl uoro-4- hydr oxyphenyl ) -
1-chl oro-6-(2-fl uoro-4- hydr oxyphenyl ) - 2- napiRgol ; R, 1
-chl or0-6- (2, 5-di f1 uor o- 4- hydr oxyphenyl ) R&- napht hor;
é ?2' grg| ?la&é ||Ijjr1% uy?répen%ﬁm%g{ ?f_%_g nibzrr%trﬁg]%;e@dpmtggcych% ring having 1 to 4
6-(3,5-dif Ih&tﬁfoatémhya&te@ieﬁpﬁmnﬁ,)NbrﬁaipHuﬁml thiophene, or pyridine. It is yet more

chl or i r s 4Jayegr o ) mfs N .

§I ; lp&%}aﬁ'eg tﬁétgﬁ%%ﬁpﬁé %B) 5%@%&;”%% each, iﬂggﬂem%ntly, hydrogen, halogen,

1-

6-(2

8- chI oro 3--CBI; bt alkyriyt &f-RY dayoy ey ) - 7- hydr oxy-1-napht honitrile; 10
7- (4- hydr oxyphenyl ) - 2- napht hol ; 7- ( 3- hydr oxyphenyl ) - 2- napht hol ;
6- (
6- (
2-f

4- hydr oxyphenyl ) - 1- napht hol ;  6- phenyl - 2- napht hol ;

3- hydr o@qahmlgsl@f-m-andrmtalrmbach ih8e fengd8n ttyd ederctgaifeamy Ih)/drbgelaplhrﬂ fladrine.
| uor o- 4- ( 2- napht hyl ) phenol ;

10  Rs, 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.

Re. R7, 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 Sis 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-hydroxyphenyl)-7-hydroxy-1-naphthonitrile;
6-(3-fluoro-4-hydroxyphenyl)-2-naphthol;



6- ( 3- chl or 0- 4- hydr oxyphenol ) - 2- napht hol ; 1 -chl or o- 6- phenyl - 2- napht hol ; 1
- br ono- 6- (4- hydr oxyphenyl ) - 2- napht hol ; 20

1- chl or o-wo(04/0ks03 oxyphenyl ) - 2- napht hol ; 1 PCT/US02/39883

-fl uoro- 6-(4- hydr oxyphenyl ) - 2- napht hol ;

2- hydr oxy- 6- (4- hydr oxyphenyl ) - 1- napht honitril e;

6- (4- hydroxyphenyl ) - 1- phenyl - 2- napht hol ;

6- (4- hydro

- chl or o- 6 ér%fﬂo'f?y%f?'}élg{?&?@ﬁﬁw B’Z‘ahlétﬁﬂlt hol ;

6- (4- hydr 0)1 ymh‘tﬁﬂ-ﬁl-()z-fll.lem-tl-hgodrﬁxyphaphymmn,aphﬂhol

-chl 6- 4 |
o (4 hydr ol e SRR T BRSO By REDRA
6- (4- hydr oﬂwhbru@t(ﬁ@x@ﬂﬂwaw-f)ydzowamheﬁ -napdthol;
6- (2-ch - o 1
cgﬂ o(r:oggr %ﬁb*%géogé%gﬂ%%g%hg’wg J;%J@l napht hol ;
]£|2 fl uoE3 @((Maqamqnwmyer@dyph@yheaommm
UOI‘ 0- [
chl or o- 8- f1|°3‘1§§r}§% @?Y&ﬂfdgx frﬁ&ﬁg%@g el . _8 WD 03/ 051805
PCT/U502/3§a8§<m®xunﬂdn@nawpmmh@ wxywnényl) 2 naphthol
1> di chl Oreoch%rals- rffaog%&%y&wmémwwaox%nmhmﬁhme

chloro-4-(2-n
3- br omd08- Erﬂﬂmvdrcayrqm&nm BPPBIeEny| ) - 2- napht hol ; 5

1, 8-di chl or7q3ﬁwgpdxpwn9g YORRHol;- 2- napht hol ;
g

Im@l

3-brono-1 di chl oro- hydroxyphenyl) 2- napht hol ;

7- hydr oxy- $-(@hydirryehemhd maPthelnapht honi tri | e;
8-chl oro- 36(‘511(31;\3/(129 Hs@nyl) 7- hydroxy-1 -naphthonitrile;

8- brono-7-h drox droxyphenyl ) - 1-naphthonitrile; 10 or a
phar maceut |6y<§r*ly§? 'e\%"l’ ﬁfjog thereof. Al so provided are processes for

pr epar Hpg @o((gp;gmm@l@qecngd).tzhfaphﬂmntl on including those ofstructure (1)

above. Accqr y-this invention provides a process for 15 preparing a

napht hyl cdn 6(3§aafétf"¥|$ﬂ\§ﬁ fer ei n above, including structure (1)
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-hydroxyphenyi)-2-naphthol;
2-hydroxy-6-(4-hydroxyphenyl)-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-



above, which conprises one of the follow ng: a) de-al kylating or
de-aral kylating a conpound of formula R2Z RS RL RO R6 RLO RS RB R7 1 20

wher ei n RyoR10s51@0 as defined above providing at | east oneCofUsRl/39882, R3,
R4, R7, R8, R9, or RIOis al koxy or aral kyloxy to give a correspondi ng
compound of formula I wherein at |east one of Rl, R2, R3, R4, R7, R8, R9,
or Rois hydroxy; {e.g., de-alkylating or de-aral kyl ati ng a conpound of
formula: 49 3/5805Péq802 9883 RR FRO RR9O 1 RE OR R8RY
Il 5 wher e??fhgq\%%' ég}y%r(%%ohgg '93}?84‘%(3& s alkyl (eg of 1-6 carbons) or

aral kyl ( ed,5adichMerb8-flamobe(Adlydtaxypheny!)2-aphtrespondi ng conpound of fornmul a
(1)}; or é\?\% Ell ' onpound of formulal R2 RBRL RO R4~ R6 RS
R8 R7 10 ? °er$§i(29§p§‘w@9}?38foxy; {such as a conmpound of formula: R2 F
HO 3-bromo-8-chloro-6-(4-hydroxyphenyl)-2-naphthol;

5  1,8-dichloro-6-(4-hydroxyphenyl)-2-naphthol;
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;

10
or a pharmaceutically acceptable salt thereof.

Also provided are processes for preparing compounds of the invention
including those ofstructure (1) above. Accordingly this invention provides a process for

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

a) de-alkylating or de-aralkylating a compound of formula
I
20 wherein R4-Ryo are as defined above providing at least one of R4, Ry, R3, R4, Ry, Rg,

Rg. or Ryq 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:



RL YR R6 ~u\ OH RR8B R/ 5} to give a correspondi ng 1-hal onapht hol ;
10 or c¢) converting a basic conpound of formula | to a salt thereof or vice
ver sa. | rwenyg/osifsol he reacti ons descri bed herein any react iPCe/UspD3gssdr site
may be 15 protected prior to the reaction and the protecting group renoved
thereafter. -10 WD 03/051805 PCT/ US02/ 39883 The reagents used in the
preparation of the conpounds of this invention can be either commercially
obt ai ned or can be prepared b% standard procedures described in the
literature. 5 The preparatkan f sgveral representative exanples of this
invention are described in 6L 1 owi ng Schemes 1-15. Schene 1 RL  Tf 20

(HO 2B~/ [ | [ [ | Pd(PPhQ?val_HO ® O (Method A) 2\0O\ \ I/RL
\ '\ | OBHSN HCl /Rl _ HO ( Met'sad

_OVe 4 Rl =3-OWe la: Rl =
4-OH 5 :RlL = H 1b: RI =3-OH 1& SN0 0 0 OH  Tf20 Met hod A
10% Pd/ C Re

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 |

R» Rj

So

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 -



HO\ TTOHO/ HOG6 7 1d 10 Schene 3 RBRR RBR3 RZRy Br Xb \ \ 1 [/
I \ CGHSNHCl / / I\ RL ON\ \ \ \ RlL 10 Rl Pd(PPh3)4 Method B 8 R1=0Owve
Met hod A WO oRDsSs@Ve R2 = OV R3=H 1le R1 = OH, R2 = OH R3=cTASRY394831 R1 =H
R =0Ovw RB=Hif RL = HR2 = OHR3 =H 12R1=0MR2H R3=H | gR1=0H, R2=H R3=H
13RL =OM R2 = HR3=OW 1h R1 = OH R2Z = HR3=CH 1li Rl =OH, R2 = H R3=C|
- 11 WD 03/051805 PCT/US02/39883 Scheme 4 ORL ORS \ \ | (Br+) R 10 RHO
or NCS (Method C) R2 10 Rl1=M¢ 14 R, =Me R2=Br If Ri =H Method 15 Rl=Me
R2=Cl B 1o Rl=H R2=Br 1p R1=H R2=Cl | g Rl1=H R2=0Owe

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 \/R1
1
TH0 (HO),B
Q. T T
Pd(PPha),
HO o~ TfO o~ (Method A)
2
R R
A + s
o | SA CeHsN HC HO | SA
s A
(Method B)
3:R; = 4-OMe
4: Ry =3-OMe 1a: Ry =4-OH
5:Ry=H 1b: Ry =3-OH
1¢: Ry=H
Scheme 2
o o 0o OH
/@é Tf,0 /E:ﬁj Method A O 10% Pd/C OO
—_— —_— —
° C C
HO HO
10 6 7 1d
Scheme 3
R3
Ry R3 R3
Rz Ry
" g <
SO AS.LEee
Ry —_— R —— R,
Pd(PPha), Method B
8 Ry=OMe Method A 10 Ry =OMe Ry = OMe Rg=H 1e Ry = OH, Ry = OH Ry=H
9 R4=H - — _
1 11Ry=H R,=OMe R3=H 1f Ry=H Rp=OH Rs=H
12R;=OMe R;=H Rs=H 1gRy=0H,Ry=H Ra=H
13R;=0OMe R;=H  R3=OMe thRy=0H, Rp=H R3=OH

1 Ry=OH,Ry=H Ry=Cl

-11 -



CuBr NaOWw Scheme 5\ 1 O / / /I O~CH / / I I \ Method B/ / I \ OO
HO or Br R2 BBr3 (Method D) R2 14 16 R2=F 1r R2=F 17 R2 =CN Is R2 =CN
18 R2=Ph wooB@s@Bhs 5 19 R2 =Me 1 u R2 =Me  Schenme 6 R Br 1PrcmAisor/gd4s883 it hi um
R(1 OHa\ 2. triisopropyl borate Ra\ ( )2 R3\ / 3. HO Ra- I/ OR- R2
Method F R2 20 R =H R2=F R3=Me R4=H 29 R =H R2=F R3=Me R4=H 21 Rl=H R2=F
R3=H R4=F 30 R1=H R2=F R3=TBS R4=F 31 R1=Me R2=H R3=Me R4=H TBDWVSCI 32
Rl=H R2=H R3=Me R4=H L22 R =H R2=F R3=TBS R4=F 23 Rl=Me R2=H R3=Me R4=H R

a 24 RI=H R2=H R3=M¢ RA=EH OR3 R6 \ R Rs Method AR\ I R'" s 25 R5=H
R6=Br 33 R =H R2=BchmBeh\k R4=H R5=H TBDMSCl 26 Rs=CH R6=Br Ia R =H R2= F
RS-—HR4FR5O-|27RSOTBSRQ;TQBI’34R =H R2=F R3=Me R4+5H 35 R1=Me
R2=H R3=M R4=H R5=CH I\/Et %thOlej R1=H RA=H Rs=H 28
R5=0TBS R6=B(OH) 2 1}k ' R3=H F\é4+=H R5=CH
(Br+) R,0
RO or NCS (Method C) R,
10 Ry=Me 14 R;=Me Ry=Br
1f Ry=H Methodr—15 R,;=Me R,=Cl
B 10 Ry=H Ry=Br
‘E1p R1=H R,=ClI
1q R1=H R2=OMe
CuBr
NaOMe
Scheme 5
OH
OO OO Method B O l
BBr3 (Method D) R,
14 16 R,=F r R,=F
17 R2 =CN 1s R2 =CN
18 R,=Ph 1t R,=Ph
5 19 R;=Me 1u R;=Me
hmet o a Lome o eon,
3. HCI
R3\0D1R1 Rs\Qj@R.'
R, Method F R,
29 R,=H R,=F R3=M R4=H
ZRH ReF Re Reck WRI=H Rk Ry=TBS RocF

31 R;=Me R,=H Ry=Me R,=H

21 Ry=H R,=F Ry=H
TBDMSCI 32R=H R,=HR;=Me R,=H

22 R1=H R2=F R3=TBS R4=F
23 Ry=Me R,=H Rs=Me R,=H
24 Ry=H R2=H R3=Me R4=H

)
R¢ Method A

25Rs=H Rg=Br

R,
R,

Rs

26 Rs=OH Rg=Br
TBDMSCI

Method F |__

27 Rg=0TBS Rg=Br

28 Rg=OTBS Rg=B(OH),

33 Ry=H R,=F Rg=Me R,=H R=H
lay Ri=H R,=F Rs=H R,=F Rg=OH
34 R;=H R,=F Ry=Me R,=H R=OH
35 R;=MeRp=H Ry=Me R,=HRz=OH
1j R1=H R2=F R3=H R4=H R5=H
1k R;=H R,=F Rg=H R,=H Ry=OH

Method D

-12-



-12 WD 03/051805 PCT/ US02/ 39883 Schene 7 OR3 Method COR3 Rz HO R1 HO R1

cl
R2=H R3=MyONBbkisos D 1v R =H R2=F R3=H
01 R4 0'R4 R50)(: R1L R3 8 or
28 R4=OTBS 39 Rl=H R2= Cl R3= H R4=Me

27 HOB R2 RsO I/ R,

34 R =H R2=F R3=Me 36 R =H R2=F R3=M¢ 35 R =Me R2=H R3=Me 37 Rl1=Me

ly R =Me R2=H R3=HPC%aisers9ss8 R3 Br
Met hod F OH Method A R2
R5=H 38 R4A=Me 40 R=Cl R2= H R3= H

R4=Me R5=H 41 R1=H R2= F, R3= F R4=Me RS=H KOH L42 R1=0OM¢ R2= H R3= H R4=H
R5=Ts laa RR=OM R2=H R3=H RA=H R5=H CI OH\ \ OH R3\ | / / MSC R3
Method B/ ~/ I \ Mthod DHORL H' R R2Z R2 11 Ri=H, RR= Cl, R3= H, Iw
Rl=H, R2= Cl, R3ehgae? |gb R =Cl, R2= H R3= H, lac R1=Cl, R2=H, R3=H, 5
lay R=H R2=F R3=F, I|b 1R R2= MF R3= F, Schenme 9 B2 oy R2
ethod C
HO HO
Cl
34R=H R;=F Rj=Me 36 R1=H Ry=F Rj;=Me
35 R;=Me Ry=H Rj=Me 37 Ri=Me Ry,=H R;=Me
Method D

Scheme 8

8or27 _—>
Method F

28 R,=0OTBS
38 R;=Me

o

R4

_— R3

Method B/
Method D

R,

HO

11 Ry=H, R,=Cl, Ry=H,
1ab R1 =C', R2= H, R3= H,
1ay R1=H, R2= F, R3= F,

Scheme 9

Br

Nitration
HO -
or
NCS
26
43 R, =Cl
44 R1 =N02

Method C
__.__._.> R

X

WVR=H R,=F Rs=H
1y R1=Me R2=H R3=H

Method A

39 Ry=H R,=Cl R3=H R4=Me Rs=H
40 R1—C| R2— H R3— H R4—Me R5-—H
41 R1 =H R2= F, R3= F R4=Me R5=H

42 Ry=OMe Ro=H Ry=H R4=H Rs=Ts

KOH |

1aa Ri=OMe Ry=H Ry=H R;=H Rg=H

Cl

OH
T O
HO R,
R
1w R4=H, Ry=Cl, R3=H,
1ac Ry=Cl, Ry=H, Ry=H,
1baR=H, R,=F, R3=F,

o
Br X

Method A

OOO

m R1 =Cl R,=
45 R1 =N02 R2=

R4

H
OTBS

-

1x Ry =N02 R2= OH

-13-



\ VI Nitration Br X/ HOHO// | or R Method AHO\ \' NCS 26 R 43 R
=Cl ImRlL =Cl R2 = H44 R, =N02 45 Rl =N02 R2 = OIBS Lix R =N02 R2=CH
-13 WO 03w059388B0CT/ US02/ 39883 R3 X Schene 10 R O R, R3PR3I/USH2/323 Met hod
A 46 R =H R2= F R3=F R4=Me X=Br 47 R =F R2= H R3=F R4=Me X=Br R40 R, 48
R1=H R2= O R3=H R4=H X=Br R2 L49 R =F R2= H R3=H Rd=Me X=0H 52 R =H R2= F
R3=F RA=Me R5=0OM¢ 50 R =F R2= H R3=H R4=Me X=0OTf 53 R =F R2= H R3=F R4=Me
R5=0OM¢ 54 R1=F R2= H R3=H R4d=Me R5=0OWt tar R =H R2= O R3=H R4=H R5=H \

2

ad

\ RS YI / [/ 38 R5=Ove Y=B(OH)2 Method D 51 R5=H Y=B a o
OH Mthod CR3 HORR HOR R2 R2 {ag.RB =F R2= H R3= R1=F R2= H R3=H
fah R, =H R2= F R3=E Rl1=H R2= F R3=F tai Rl=F R2= H R3=F laf R =F R2
R3=F - ] R Rs
RO R, 3 O
R,
: 46 Ri=H R,=F Ry=F R,~Me X=Br Method A O
47 R;=F R,=H R;=F R,=Me X=Br — RO Ry
48 R1=H R2= Cl R3=H R4=H X=Br Rz
49 Ry=F Rp=H Rs=H R,=Me X=OH 52 R=H R;=F Ry=F R,=Me Rs=OMe
E 53 R1=F R2= H R3=F R4=Me R5=OMe
50 R;=F R,=H Ry=H R,z=Me X=OTf 54 R=F R-=H R=H R.-Me R.=OMe

1arR=H R,=Cl Ry=H Rz=H Rg=H

oo
Y

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

Method D

OH
Method C Rs OO
—
HO R,

R,
1ag R4=F R=H R3=H 1ad Ri=F Ry=H R3=H
1ah Ri=H Ry=F Rs=F 1ae Ri=H Ry,=F R,=F
1ai R1=F R2=H R3=F 1af R1=F R2=H R3=F
Scheme 11
Ac,0 HN NH,
MeOH IN HCI Sand
OH andmeyer
“ “ OO EE O
Mel 56 R=H 58 CL 9391 50 R=F
K,CO3 57 R=Me 60 RfCI
Zn(CN), 61R=Br
Pd(0) 62 R=CN

N
1. TMSCN
Zni;
Ol 2. POCI3 0\ Pd/C 0\
70% 44%

-14 -



Schenme 11 100l NH2 Ac20 HN' NHz R MeOH OR 1IN HCI Sandneyer r 0-1 ~OCH
reflux O 1 Reaction -T | 55 Mel 56 R=H 58 CL 9391 59 R=F K2C03 L57 R=Me 60

R=Cl  Zn(VEN)03/041868

61 R=Br Pd(O R=CN N N O 1. TMSCN OPCTArs0Z239882. PCCl 3

01 Pd/C 0-1 70%44% \ 5 63 64 62 -14 WO 03/051805 PCT/ US02/ 39883 Schene
12 R1L R Rl Mthods B OH BrA 20 R3 Method A or D\ \ \ \ Snd2/HO R4 R2

59 R1=F 65 Rl1=F 68
R3=H R4=Br

R3=TBS R4= B‘E@R

sen

59 R(=F
60 Ry=Cl
62 Ry=CN

R =F R2=H R3=H R4=Br 60 R =Cl 66 R1=Cl 69 RI=Cl R2=Br

CN 67 R =CN 70 R =CN R2=H R3=H R4=Br 71 R =Cl R2=Br

/ OR3 OH I\/EthodDR4\\R4\\\

Methods B
° ou? D “ OH A(‘qO °Rs Method A
—_—
SnCI2/HCI R4 R,

65 R;=F 68 Ri=F Ry=H R3=H R4=Br

66 R4=Ci 69 Ry=Cl R»=Br R3=H R4=Br

67 R;=CN Em R4=CN R,=H R3=H R4=Br
71 R4=C! Ry=Br R3=TBS R4=Br

R1 R1
OR, OH
Method D
o8 99 : 99
4 R2 R4 RZ
ReO HO
R5 R5

72 Ry=F Ry=H R3=H R4=H Rs=H Rg=Me 1aj R=F Ry=H R4=H Rgz=H
73 Ry=F R,=H Rs=H R,=F Rz=H Rg=Me 1ak Ry=F Ry=H R4=F Rs=H
74 R,=ClI Ry=Br R3=TBS R4=H Rs=H Rg=Me 1al Ry=Cl Rp=Br R4=H Rgs=H
75 Ri=CN R,=H R3=H R4=H Rs=H Rg=Me 1au Ry=CN Ry=H R4 =H Rg=H

TBAF 76 R4=CN Ry=H Rs=H R,=F Rs=H Rgs=Me 1av Ry=CN Rp=H R4=F Rs=H
77 R4=Cl Ry=Br R;=H R4s=H Rs=H Rs=Me

faz R;=CN R,=H Ry=H R,=F Rs=F Rg=H

Scheme 13

- o Nos /“/OH _To \ /)s\o

Method A

78 R=H
79 R=Cl 80 R=H
81 R=Cl

SR Jon
Method D O O O
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R

|
S
R

82 R=H

- 1a0 R=H
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R2 R2 R60 HO R5 R5 72 R1=F R2=H R3=H R4=H R5=H R6=Me |aj R =F R2=H R4=H
R5=H 73 Rt=F R2=H R3=H R4=F R5=H R6=Me Zak R1=F R2=H R4=F R5=H F74 R, =Cl
R2=Br R3=WBS3Mesbs R5=H R6=Me | al R =Cl R2=Br R4=H R5=H 75PRIASK/RBsH R3=H
R4=H R5=H R6=Me tau RI =CN R2=H R4=H R5=H TBAF 76 R1=CN R2=H R3=H R4=F R5=H
R6=Me | av R1=CN R2=H R4=F R5=H 77 R =Cl R2=Br R3=H R4=H R5=H R6=Me | az
R1=CN R2=H R3=H R4=F R5=F R6=H Scheme 13 1 1 F OH 0. "F \ \ \ | OH NCS\
\'1 Tf20 1 p ORR 78 R=H 79 RzCl 80 R=H 81 R=Cl 1g/ o1 / OH Method A /
| \ Method D HO/ $8% \ 0.] 'RoR 82kt 83 R=Cl Lho Rsth lap R=C1 5
15 WD 03/ 051805 PCT/ 02/3 Schere—14—Rt B2 R sthod C OH R\ \
\' 1 RBR\\\ I R3 o) R
~0 Re ~o
72 Ry=F Ry=H Ry=H R,=H Rs=H 85 Ry=F R,=Cl Ry=H R,=Cl Rs=H
73 Ry=F R,=H R;=H R,=H R¢=F 86 R;=F R,=Cl Ry=H R,=H Rs=H
77 Ry=CIRy=H R3=Br R,=H Rs=H 87 Ry=F R,=Cl Ry=H R=Cl Rs=H
l: 75 Ry=CN Ry=H Ry=H R=H Rs=F 88 R,=C| Ry=Cl R,=BrR,=H Rs=H
84 Ry=CIR,=H Rs=H R,=H Rs=H [:89 Ry=CN Ry=Br Rg=H R4;=H Rz=H
n-BuLi 90 R{=CIR,=Cl Ry=H R,=H Rs=H
n-Bul.i
Method D
Ry R,
OH
e
HO Re
fal  Ry=F R=Cl Rj=HRs=H Rs=H
1am Ry=F R,=Cl Ry=HR,=H Rg=F
1an  Ry=CIR,=H Ry=H R,=H Rs=H
1aq R;=F R,=Cl Ry=H R=CI Rg=H
1ar Ry=CIR;=H R3=Br R;=H Rs=H
1as R;=CIR,=Cl Ry=H R,=H Rs=H
1at  Ry=Cl R;=Cl Ry=Br R&=H Rg=H
1bb R;=CN R,=Br R;=H R,=H Rs=H
Scheme 15
MethodA Ry OO
92 R,;=HR,=Me Rs=F
Method B [1aw R;=HR,=H  Rs=H
1lax R;=HR,=H  R,=F
5

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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R3=H R4=H R5=F 86 R =F R2=Cl R3=H R4=H RS=H 77 R1=CI R2=H R3=Br R4=H RS=H
87 R =F RReGB/0FR3eH R4=Cl R5=H E75 R1=CN R2=H R3=H R4=H R52ETRB0IRBs&I R2=C|
R3=Br R4=H R5=H 84 R =CI R2=H R3=H R4=H R5=H ~89 R1=CN R2=Br R3=H R4=H
R5=H n-BuLi 90 R1=Cl R2=Cl R3=H R4=H R5=H n-BuLi Method D 1 R2 OH R\ \

\'l R 3 H/ lal 1=F R2=Cl R3=H R4=H R5=H IamlFRZCI R3=H R4=H R5=F

| an 1=Cl

R3=Br R4=H'RE™ACE| o&°
R5=H | bb HetiyIdieblerdfaw) R%#bg&BFeHept&‘,é}ﬁQ@orﬂﬁ actifyl idNgerderhlly dweasﬂréd\E:}S G'l OH

Br Br Met hOd A Ew%‘z_‘o Ft&s]_[ ﬁoﬁ\?gﬁncﬁgﬂh R\e reference e'v?rogen ané\/gompanng the result lt%

R2=H R3=H

10

15

20

25

30

that obtamed with the reference estrogen alone. Standard pharmacological test
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 ERB

Representative examples of the invention were evaluated for their ability to
compete with 17B-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 ER recptors. The procedure used is
briefly described below.

Preparation of receptor extracts for characterization of binding selectivity. The
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
Maso-Vses Of human ERa [Green, et al., Nature 320: 134-9 (1986)] and M14-Qs30 of
human ERB [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.

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
ug/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
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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20  solubilized in DMSO and the final concentratlon of DMSO in the blndlng 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 1Cs, was defined as
the concentration of compound decreasing maximum [’H]-estradiol binding by 50%.

Binding affinities for ERa and ERB (as measured by ICs) for representative

examples of the invention are shown in Table (1).
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1ab 0.001 0.006

1ac 0.0032 0.0032

1ad 0.0020 0.024
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exanples of the invention are shown in Table (1). -18 WO 03/051805

PCT/ US02/ 39883 Table 1: ER binding affinities of representative conpounds
of the inwensbamsotxanple ER- 1C50 (nM ER-(x IC50 (nM | 2C0/u88243988280 | b
0.570 3.140 Ilc 0.527 3.405 1 d 0.006 0.022 le 0.0175 0.180 if 0.245
0.638 | g 0.374 1.345 | h 0.030 0.230 1 i 0.519 1.360 1 0:.242 2.120

| k 0.006 0.092 11 0.011 0.107 11MO0.468 1.785 in 1.360 3.070 10 0.0127
0.266 | p 0.0025 0.091 1 g 0.114 0.884 | r 0.007 0.077 is 0.081 1.402
it 0.657 1.720 | .032 0.356 1Ix 0.206

0.802 | y 0.013 Q.. 5400 s 3r i 08> 192", 074 1ab 0.001 0.006
1ae 0.0027 0.018
1af 0.002 0.008
1ag 0.0012 0.058
1ah 0.011 0.131
1ai 0.0025 0.038
13 0.0016 0.022
1ak 0.0015 0.021
1al 0.0011 0.040
1am 0.0025 0.125
1an 0.0035 0.029
1a0 0.0016 0.012
1ap 0.002 0.029
1aq 0.002 0.017
Tar 0.004 0.052
1as 0.0085 0.043
1at 0.010 0.160
1au 0.0023 0.105
1av 0.0028 0.208
1aw 0.006 0.109
1ax 0.011 0.299
1ay 0.0084 0.092
1az 0.058 0.548
1ba 0.011 0.519
1bb 0.0095 0.095

The results obtained in the standard pharmacologic test procedure described

5 above demonstrate that the compounds of this invention bind both subtypes of the
estrogen receptor. The ICss are generally lower for ERp, indicating these
compounds are preferentially ERp selective ligands, but are still considered active at
ERa. Compounds of this invention will exhibit a range of activity based, at least
partially, on their receptor affinity selectivity profiles. Since the compounds of the
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| ac 0.0032 0.0032 |ad 0.0020 0.024 -19 WD 03/051805 PCT/US02/ 39883 Tabl e
1: ER binding affinities of representative conpounds of the invention |ae
0. 0027 0.w0O3/05mbs 0. 002 0.008 lag 0.0012 0.058 fah 0.01PC@BBL398BRI
0.0025 0.038 1 aj 0.0016 0.022 lak 0.0015 0.021 | al 0.0011 0.040 Iam
0.0025 0.125 1lan 0.0035 0. 029 | ao 0.0016 0.012 Ilap 0.002 0.029 |aq
0.002 0.017 lar 0.004 0.052 as 0.0085 0. 043 | at 0.010 0 160 | au

0

. 0023 0. 105 V. 8 w 0. 00 29 | ay
0.0084 0. owentrogzb'ag c?%'s.xé '%45 ﬁir %@“'&’ fhen 8‘1 eyl W'@E’eo“ gn Heé 29 $he
resul ts obfmibieeg dlébatseﬁtlﬁt%ﬁd@édncﬁd‘ﬂﬁefté@@@'ﬂﬂ[?sc Adagion#I0sipesl egcHiREEptoPed 5
above denonstrate that the conpounds of this jnvention bind both subtypes

of the esti9FeIPPRIPE(SHBIqU s (s injpractiRrhwith VanPus SREsgUialery prpigins is
i ndi cating uhub@éecon@;fﬂﬂ@ﬂ@dﬂm@lrﬁeﬁtiﬁf\ﬁlﬂQﬂidla’:}'|dlﬁer’éﬁ( and ehedictablel Adhigifgs, but

are sti l | %Ce)gésnldclin%r c(?rgi c%ﬁ'ular cona%ext. For example, in some cell-types, it is possible for a
compound to behave as an estrogen receptor agonist while in other tissues, an
estrogen receptor antagonist. Compounds with such activity have sometimes been
referred to as SERMs (Selective Estrogen Receptor Modulators). Unlike many
estrogens, however, many of the SERMs do not cause increases in uterine wet

10 weight. These compounds are antiestrogenic in the uterus and can completely
antagonize the trophic effects of estrogen receptor agonists in uterine tissue. These
compounds, however, 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 a 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 17B-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 Requlation of metallothionein-ll mMRNA

Estrogens acting through ERp, but not ERa can upregulate metallothionein |

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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ERa. Conpounds of this invention will exhibit a range of activity based, at
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(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 17p3-
estradiol (ECgp; estrogen receptor antagonist mode). Each 96 well plate also
includes a vehicle control group (0.1% v/v DMSO) and an estrogen receptor agonist

25 control group (either 0.1 or 1 nM 17B-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 ICs( values, respectively, are generated. The final well
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-21 WO 03/051805 PCT/ US02/ 39883 Table 2: Regul ation of netall othionein-1I
MRNA in Saos-2 cells Exanple le 17.0 Exanple 11 5.5 Exanple 10 5.7

Exanpl e w6.08/05@8Ranpl e 1s 4.9 Eval uati on of test conpoundPa3iusg2/30883 _
ERE-reporter test procedure in MCF-7 breast cancer cells 5 Stock solutions
of test conpounds (usually 0.1 M are prepared in DMSO and then diluted 10
to 100-fold with DVBO to nake vvorki ng soI utions of 1 or 10 MM The DWMSO

stocks are stored at either 4C 0C £ < || s are
passaged t Wil E&ch tRaHRERk IRUG ‘H"srrédi‘ht‘?f [31}"!\/&/! L q%%%?@ﬁ&%m iffehg 10%
(v/v) heat compptrhticn) ad ah %&ﬁbgé?ﬂﬂébéﬂoﬁ@rﬁtug’ﬁms't%(ltvdlv)

Penicillin-Streptonycin, nmvl 10 gl ut aMax are ng ai ned

|
in vented flas kéfta&tr%af'@enhmed@"a as%ym%swamlwﬁ 4]57@1(;‘25“ £9 PH‘%‘E’E&I Br. one
day prior tg tchﬁ@rte"@% retapéntcﬁi’rbﬁweﬁéec&lp%];a%gn)’\" tfhegrcewn{?satéaetéw T)afare25 000

cells/well 1nto ates and’i ncubated at 37 C overnig he ce

are infect érénﬂrf@wredz tcma %ﬁ wsfrdymmpwet% Alataesnd tycifeage fet'\ﬂm'ﬁtm%ﬁuw in a
adenovi rus t free
Ve 15 MigaEurfr Letob B Riniforheeh (56 EXPREMTIN Sind T Kike PoCRBterk e T e
fetal bovi ﬁeb%@ﬁmnﬁl?romeﬂwowélﬁnbu |Hrlpni@ttheepv@mvpa|¢f substiifeglaul #0BRNAL, 1 iV

sodi um pyr 'B?@%J&md-rrhg rh@nt |§‘rrr?adterf8 é(@ﬁpép F%%ﬁnd"tﬁehmk'éﬁoﬂ %iogubstrate

experlnenta ece S are treated
replicates l@ﬁe@sm@pﬂn@w é@?ﬁ@ﬁ@ fai 1 secnds after p 1o$ec@éﬁ|d@|3é The dpta age/ v

DVBO) 9 CoERSEREY tf#&ﬁ% tHeS 1ufHi .hc%@a@r Yo %Oﬁlgcmlsﬁi de%&aﬁé&ﬁbut@?@h@'ana@@ed"ﬁd' um

Initial screening o s is done at a sin ose of 1 Mthat is

tested al oh‘é'”ee@?rHﬂ%nsqf@%%{rgﬁsa{ﬁmu&) 8l Hrogam ﬁ“gt&i‘% B¢ iBERkYPYR 0. 1 nM

17(3- estr @@ch% fedeoBY nua@ré@ﬁaaglﬂ@mehmr aaihagandrit thel delerminas thefeare! |
plate also includes a vehicle control group (0.1%v/v DVBO) and an

est rogen r @8egtagrardgisxialion o5e3 iGNy oup (either 0.1 or 1 nM
17(3-estradiol ) Th&NsfcHer288 m@tss@reamfdmﬂfemby la'graathmme ahoteHubdr Miektirastot he

et i ve TRomp el FAehEPE AR oRe ROnad SEE B MR T, eol dbco-

used to analyze the transformed and welghted data for one-way ANOVA (Dunnett's

in

test). The compound treatments are compared to the vehicle control results in the
estrogen receptor agonist mode, or the positive estrogen receptor agonist control
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 17B-estradiol control [i.e., ((compound - vehicle control)/(17p-estradiol
control - vehicle control)) x 100]. The JMP software is also used to determine the
ECs5g and/or ICsg 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-17B3-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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response curves, EC50 and |1 C50 val ues, respectively, are generated. The
final well -22 WO 03/051805 PCT/ US02/39883 in each treatnent group

cont ai ns wWOlo3o$1885 x 10-5 M1Cl-182,780 (10-6 Mfinal coneemtusa/3ss) as an
estrogen receptor antagonist control. After treatnment, the cells are |ysed
on a shaker for 15 mn with 25 I/well of 1X <cell culture lysis reagent
(Pronega Corporation) The cell Iysates (20 1) are 5 transferred to a 96
wel I | um nonet er tivity cr oLumat
5 96 PI uiprbRed: et BRmstipka] G Eor Moyl ireaeinl Gita. e Brlted
substrate (rH’remg& €50 Ftsi gL @MY . tharwere éLQhérﬂ‘z@dlaMpe:deatelchM Isaupsbft@érfthe a 1

second ba rounﬁi as(r;réerrent made, f 9 Fol | owi n E"tsdﬁe
injection M55 Ornangé t &c?P?\@ﬁ‘ai'QB UW’E}O ﬁgrarsr'ea Hlef%rreTg e 8B%ds
after a 1 srmrghudl af@ratyrmrﬁrmga adedscﬂ?atad datlénd eapreé&‘emg ady fintemat lieidl uAi tissoeter to

a Maci nios aI soft AS
Institu% @a |s pr grﬁag)t ﬁﬁ@gcr&ﬁé& X&’&:Sa%@’ 8&41%‘%"6("?

| uci fer ase faﬁalsarr’ea‘mdhl Rosult:saobtamed Ifroancbprémtaﬂwe @pmpnelsdst hbthmaaventrarnd
standard dey treatnment. The luciferase data are transforned
by Iogarrthn%gﬁ%\ﬂgmﬁﬁﬂg%g Mestimator 15 is used to down-weight the
outlying transforned observati ons. The JMP software is wused to analyze the

transforned a gh | T ' test ] The
conpound trea E%@é%ﬁ%re %ﬁmcé(g?rg;?fegé ?é{é'?fh i;gﬂYﬂ&%"gh (‘?(L))Irratfr'lgﬁotlﬁgh'f:u?ésft 1 the

estrogen receptor agont fg O the—pos P mmaIe cia Ry m agoni st
control res J| ts (0. 1 nm5 1@?&-est radiol) in m-aé est rro§§n| l? g H

ant agoni st pte—For—the— 20—si ||g| erdose—exp 2 corrpound
treatnment results are srgnr}ércantly different fro t‘*] proprrate control

(p=0.05), thenvhhnirgauplestradiol ORBAGK&MU3F | Lhe per @yB + 3reel ative fo the
17( 3-estradi ol_control 'vehicle control \/ ( 173-éestr adi ol

control - vehicle Eaﬂmpk9|1)ay<§m$7(éotfdayrhe IMP softwar28-3s1d so used|to

det erm ne thrrﬁ—W al%iﬁhrh{l mthe nmon=t1mear dose-rgsponse
curves. 25 Eyal ua g iyity Uergtd o c activity of a
test conpound can gg%r‘cfeads'ulr@c?% @g‘{ (i’&%g to|the foléﬂog\ym %g? st andar d

phar macol ogi cal test procedures. Procedure 1: Sexually inmmture (18 days of

age) Sprague- Da r 8 30 gbt m ¢ and provi.ded

unr est rqrbct ed ac\é&ergé c{ure |¥1 "HB% aggé’%y %ﬁe}ﬁgggvﬁl@'cgﬁéﬁb@%dvvat er.

On day 19, f&bn Jiadoritd and@ro\mﬂeﬂ warestridies eatcess 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+19
Example 1av (50mg/kg/day) 126+ 0.8

20

-24 -



subcut aneously with 17a-ethinyl-173-estradiol (0.06 g/rat/day), test
conpound or vehicle (50% DVBSQ' 50% Dul becco's PBS). To assess estrogen
recept or wotagsamsost, -23 WO 03/051805 PCT/ US02/ 39883 CcORpDMISOE3988F €
coadmi nistered with 17a-ethinyl-17(3-estradiol (0.06 g/rat/day). There
were six rats/group and they were euthanized approxinately 24 hours after
the last injection by CO2 asphyX| ation and pneunothorax. Ueri were
renoved ang §nd expressi ng any
internal f ozen for analysis of
gene expressi on F(amag-; Sp:agqné @awmy rafsacMrrectbmnRNAc)r shaesopdrsted barai abeaindd om
representatiye ound he | ventlon Tabl e 3:
Fual uat ontlodfaysagtiee P I sonae R G8Rn RoBe2afs7s Bre e b dhuatf .
Oorrpound mBaor 4irasicage weaghom(amga 12/1SEWgh'édarl@)l gcheduld and. @ovided with food
17a- et h ( - ay
(2 1 ab) ol P AS Rl cha kel 24 iE, Matmerh bl SORG Dol cay
17(3- est r adftex ar(lwalcmg/ratata!reldqgeCBZLd@ys ﬁarzveﬁb aprindiealed tor B weskgu & grpup pfrat ur e
(18 days o o}

faa@gﬁgtcljrgog sty cgﬂe?eﬂea"e? h&@ﬂ? Péﬁlyl %Jﬁ}lﬁﬁfh&vg% 6%5 9’3?\% vt er

unrestricted access to a caseln- ase I et
On day 22, estgogergeplate comtrohgrows fas eaeh studnsed subcut aneousl y vmth conpound

or vehi cl e ( COLAIOkL) coflifisiiecoibtidd EL0IdHL b BdbeqTeBbhan zed

approxi matel y ours I nj ection by CO2 phyxi atlon and 15

pneurmﬂﬂoreﬁ’i@"“ﬂgbéﬁgb Ndbf dx r@#*hﬁ‘i@‘élsmlsmtfgﬁé'd‘ea(ﬁ'@wﬂh ﬁﬁ@ Islpadoblivagkd fat

and —expr eggfifl 8shtehfhtRin8alo bbb tré_élﬁlehpl\/blgmerﬁg g.emlico (]Tt%a QNéléﬁt) wer e
obtained for representative conpounds fromthe invention.

Eval uat i on 18B-extlediel isddisgmyssiuindeom @il 42Pmgdel hang deliveiss %Jb%@f‘emlsl%@eﬂur e.
Conpound m?l‘?’l.?ra‘t't EA &%ag@é 9R adj0Bted at BN VRKKGh@n) Fccohify td- Glotpaatamdi ol

(50ng/ kg/ day) 45.
body welght measurements, and given subcutaneously.

15 Five weeks after the initiation of treatment and one week prior to the
termination of the study, each rat is evaluated for bone mineral density (BMD). The
total and trabecular density of the proximal tibia are evaluated in anesthetized rats
using an XCT-960M (pQCT,; Stratec Medizintechnik, Pforzheim, Germany). The
measurements are performed as follows: Fifteen minutes prior to scanning, each rat

20 is anesthetized with an intraperitoneal injection of 45 mg/kg ketamine, 8.5 mg/kg
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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Example 1 av (50ng/ kg/day) 12.6 0.8 20 -24 WO 03/051805 PCT/ US02/ 39883
Eval uation of osteoporosis and |ipid nodul ation (cardi oprotection) Fenale
Spr ague- Daigloays18et s, ovari ect om zed or sham operat ed, arepPoibtuabzizsdss 1 day
after surgery from Taconic Farns (wei ght range 240 - 275 g). They are
housed 3 or 4 rats/cage in a roomon a 12/12 (light/dark) schedul e and
provided with food 5 (Puri na 5K96C rat chow) and vvater ad libitum

Treatment for t egin .1 day ftser rr|v aedosed 7
days per wl&Rea tl”‘ﬁ eBﬁE’Zd'sf gqpogegve'@k@ IR gr oul® ot o %gg‘héﬁl fﬁgdg

oper at ed r atstharnaticatle peeledhgwayin 4 carientintspsar ideatensity ofrthecdmainieg bbmgen
replete control qgro far. C ud | test conpounds are prepared in a
vehi cl e of r@@gﬂﬁgﬁ%‘?qﬁ%‘%&oaﬁ&\dﬁ% 1ipsburg, NJ) / 1x Dul becco's
phosphat e sal i n@r(e@vbeiomf Bmaavdlubﬁdxatm raidvarezguthahideidnmdCOp as@ykiation ons so

that t hg te ﬂé‘@'ﬂ@%o n& Blpggis 9 i éﬂg%te\‘@'dg{grmmailrgr}?wﬁé Btre?%'r(-? - S

di ssol ved in corn ol ellver subcut ane
Al | dosagealsar Eelmiqedsarwt@t welghed ameknrhmrvg asﬂoglaé&;tmtcanﬁgemewrmupnyrean

body wei ghy, ?lf c?’”er%tté chgfagtem;@ E\Hﬁ%ﬁw‘&“ﬁ'%eh@#w&nﬂ@ﬁk&tt h‘(’ia er the

|n|t|at|ono one wee prior nation o )
study, eacl®1 aglinicgl analyzeatusingr the @miestﬁﬁOHbIPaklt dtatsticy wenmpmparesl usieg al  and

trabecul ar HdeRsiviah GRS IR DRI &tef € eval uated in anesthetized rats
usi ng an X(Q,T d ?5%'& aétrat ec c'i’{nz% nteechnl k, Pforzheim GCermany). The

measur 8fents are performed as follows: Fifteen ninutes prior to scanning,
each rat 2d&Evalkationefantioxidant agtivity an i ntraperitoneal injection of 45 ng/kg

ketam ne, 8.5 nydfdne éﬁhaglaﬂ:,eobtamédlfm'}n %E/é%ttaﬁe\pémz'traﬁ*spo'ﬁﬁﬁ i 'cﬁméd hi nd
linb is passed through a pol ycarbonate tube wt

and
taped to ar BedpdiaortG %Wﬁ?t%"?hcec"ﬁ@r%HRW§StF61 o '?'ﬁ“’%s't@@)e ‘é‘ﬂﬁl @edﬂﬁqu%?l knee

joint at 18@sseld1ef bR ¥6rdd bﬂﬁﬁéd?ofﬂ&?ﬂ orfe aihd ok &k hera clipdi ng=r§ératsft@ﬂén t hat
dicular to t erture of the rmis

st 48 s hered, BEHECHPatsE Giaa fre BN BHER Bre VRSB RAERE ST ( he
tibia is inhd essermenicrgndddeabdormia thoBed syst@n s iThaabrta GoMtubsteiat 37 Quforf or a
B T A T
pQCT scan insinutes tat 206d >Bg4 Eﬁnhcbeilbals !Elrspend!dﬂ ) D(m@llnbf eﬂ'ditﬁh@@SIeIchtures 30 1
g)nntsr];f: OPﬁesdn?mvc%)ﬁgllstl g of eﬁer(ujoll @@?regrﬁmem/}zfa & )s I§112z 81a soup]pl%gnemd wﬁﬁ'
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 ng/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 reqgulation 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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145 projections through the slice. After the pQCT scan is conpleted, the
image is displayed on the nonitor. A region of interest including the
ti bia butwexslsddhg the fibula is outlined. The soft tissS®BReT/iS2/39883

mat hematically renoved using an iterative algorithm The density of the
remai ning -25 WO 03/051805 PCT/ US02/ 39883 bone (total density) is
reported in ng/cnB. The outer 55% of the bone is mathematically peel ed

Gendi ty) i SABEER7 obfp o remparonigiae saioflce i Bai o5k PR TP B ar o

eut hani zed by CO2 asphyxiation 5 and pneurmt horax, and blood is collected

for chol estmn' —gdeterm-Aatton—T at-s "J"m)ved and mei ghed
after tri § 3‘6";{;%&?94:%2 |V§g§p§8§jjzg(§$‘ 'nY pan r]epf)agon ?fot al

chol est er ol HHEIERGRPATHNY Ry SPPEsdie, ..U‘fjr ke mH-tachi—941 Ll i ni cal
anal yzer usf ng the OreP BRI | /P ki t.| St at IRITNLOR [45e ﬁﬁgﬂ;%j usi hg

one- way anal-ssi of—variance wi-th-bundetls (ar Ltl;ary Hmtsﬁman;tfsi of

Yot S

ant i oxi dant| acti vi ty P mX?'EfFﬁe aortas arle obtained P?érﬁ %ﬂ abattoir, washed,
t ransport ed T chjzht aorti|c endot heliggh 1CE§d§ are harvest ed. To
harvest the cell rs]I7IB %?graldnﬁ erc@ﬂ?a vgssels of the aorta are tied off and
one end of the aéemptd tavdédmokgesh, sterile 15 f33.7er20® 0.2% col | pgenase
(Si gma Type-+)r—is—placed—in-the—vesset—and-the—other—end—of—the—vessel
then clanped to forma closed system The aorta is incubated at 37 C for
15-20 m nuﬁi E !5 %I [] col | agenase solution is collected and
centriflge biof ﬁJg i ﬁrOCé i 000 x g. Each pellet is suspended in 7 nL of
endot hel i al cel [Theudffeat of testdompowrdainshatrflyshés pdrehelevaleatefiirce ddiEMrdHani s
F12 nmedi a A 59 %9,
g1 Ut amy nd PAPSRTOREE 1 peknif BhERRRos e PRE ARy, 4 e JUniplil 6]

gent amyci n bluré thyy intrpase eldibakin remp@aiure wpish occith gk neaidhineredéieteddatatargd7 C in
SYCR. Aft%rcut%g/ TRHUEGS o]"rhﬁ'leccﬁbg% %aiﬁé%afo'xaﬁ@ en’éhérfl?ﬁéseﬁﬁfj I\fllét?ﬁ{asr@ﬁd' um
added, this wa eate aln a ours e ce are con ent after
appr oxilfat &0y-16 (\Z@ 1. Wﬁén@h?@dlweﬁa@ detect estepgen regapiqianiagosigt activitebes a
week and, vhefdsig Q&ét%ﬂ%ouﬁd%ﬁﬁt%r@%@e&@%sﬁ@&&?d at a 1:7 ratio. Cell

nmedi ated oxi datiron of LDL is allowed to proceed in the presence
of the compound to . be eval uated (5 M fdor 4 hours at 37 C. Results are

expressed azvajugho SAMOLOT hH)OHO POIEC FBLAOMG |WMIS| ve process as neasured

by the TBARS(thlobarblturlc aci d
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 receives either 17-B estradiol sulfate (1 mg/kg/day) or test compound
suspended in distilled, deionized water with 1% tween-80 by gastric gavage. Vehicle
treated animals received an appropriate volume of the vehicle used in the drug treated

25 groups.

Animals are euthanized by CO, inhalation and exsanguination. Thoracic

aortae are rapidly removed and placed in 37°C physiological solution with the
following composition (mM): NaCl (54.7), KCI (5.0), NaHCO4 (25.0), MgCl, 2H,0

(2.5), D-glucose (11.8) and CaCl, (0.2) gassed with CO»-O,, 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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reactive substances) nethod for analysis of free al dehydes [ Yagi,

Bi ochem cal 30 Medicine 15: 212-6 (1976)]. Progesterone receptor nRNA
regul ati omoysasses d phar macol ogi cal test procedure This testUspr/smsesiure can
be used to evaluate the estrogenic or antiestrogenic activity of conpounds
fromthis invention [Shughrue, et al., Endocrinology 138: 5476 -26 WO

03/ 051805 PCT/ US02/ 39883 5484 (1997)]. Data for representative conpounds

of the invention are shown in Table (5). Table 5 ffect of representative
S ommounta G il thdse RGeS RUTERHrAT B 10 S VssE palt witins snd FeT I
Fregptic atigabottont loe thieabathr aridnth€osthertinda Rircg eahsducee et tensiaivof 1
arbitrary units

557.1 80. @'a%ﬁﬁg% Baﬁ% %ﬁﬁﬁ/%ﬁ% %',09?9&5.%1%8 'félr %éﬁﬁ&éﬁ%ﬁl"éﬁ&?gé <0)

Procedur e Bhe aeélfaxt of test conpounds on hot flushes can be evaluated in a

st andar phar ol aai.cal_.test procedure Lch, e 2s t L] f a
t est co?rpound t ?teblegHﬁgﬁaﬁéﬁ’i ¥1h((:a r éggse % Gixﬁ?%e%s ﬁﬁ@%ﬁsﬁ@ gp ﬁ?%%*ﬁéfr&% Ogccur S
as nor phi nghecigéptiriad (1a8 © H0rEM) amdithe ltynsiort redorded. Batiosrarehtberd ringpdussiimes

nal oxone [ Merchenthal er,. et al.. ur .. 10.307-16 (,199 can

al so be usé"dtp’tt}g)esgetf“gg t %@?rr %%W%@@prpM e‘ilrﬁ%g%c')snlg%%eda@t &\?i tfsgu%;)[/’lathc%ﬁqjosi ng
t est conpowqdilivated foh80 meiheteentiee plsenytegbrine Evwalentidtiomnresponsasmime isrthérunct i on
in isolat eq%[;e%rteoaort ic rings 15 Sprague-Dawl ey rats (240-260 grans) are

di vi ded int groups: 1. Normal non-ovariectom zed (intact) 2.

Ovari edbom zed (ovex) vehicle treated 3. Ovariectom zed 1713-estradi ol
treated (1 gvg(Kedfaohrdlo r%@fi\}ee&;tiﬁ)g zed animals treated with test conpound
(vari ous doseM—cém—n% i ectom zed approxi mately 3 weeks prior
to treatment. Edehlipaprotail Er@ﬁéiieme§$ﬂ3h|el(app7£13&§sﬂﬁ%iam ahigined drom

o/ kg/ day) ﬂEoﬁi@%rﬁQ.mRW%imﬁu@g%% b Qbﬁéﬂéﬁédegmdeﬁlegt@al &ﬁﬁ’pli&‘ﬂﬁ%eﬁ'io Wi th

1% tween- 80 by gastric gavage. V treated animal s receive
appr opr i at dAGHCugHidelines.n@varastasmized, &svple @ppHe KR mjce.rE4twReks 28 Ao @hs .

15 housed in shoe-box cages and were allowed free access to food and water. The

animals are randomized by weight into groups (n=12-15 mice per group). The
animals are dosed with test compounds or estrogen (17B-estradiol sulfate at 1
mg/kg/day) in the diet using a Precise-dosing Protocol, where the amount of diet
consumed 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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Ani mal s are eut hani zed by CO2 inhal ati on and exsangui nati on. Thoracic
aortae are rapidly renoved and placed in 37C physiological solution with
the fol lwaicsgssesposition (mMVM): NaCl (54.7), KC (5.0), RaACS82/4483 0),

Mg 2 2H20 (2.5), D-glucose (11.8) and CaC 2 (0.2) gassed with C02-02,
95% 5% for a final pH of 30 7.4. The advantitia is renoved fromthe outer
surface and the vessel is cut into 2-3 -27 WD 03/051805 PCT/ US02/39883 mm
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the ani nalaam'aﬁoreuﬁdrba,ﬁh.aednmep{easrm sanpl es obtai ned. The hearts are
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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 17B-estradiol benzoate for 2 days and tested
30 4 days after the second injection (17p-estradiol benzoate at 10 pg/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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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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following 4 groups: 1. Negative controls: injected wth 10% DVMSQ sesane
oil vehicle once daily for 6 days (1 niL/kg, SC) 2. Positive controls:

i nj ect ed wDtoB/03iB8038- estradi ol benzoate for 2 days and test @dT/U302/8988RYS
after the second injection (17(3-estradi ol benzoate at 10 fag/0.1 nL per
rat) 3. Estradi ol: 17(3-estradiol wll be injected daily for 6 days (20

pg/ kg, 4, Test corrpound Injected daily for 6 days (doses vary). -29
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Table 6: Evaluation of compounds in a rat
mammotrophic assay
Casein kinase |l
Compound mMRNA/18S rRNA
(mean + SEM)
Vehicle 2.66 +0.13
Progesterone (30mg/kg) +
17B-estradiol (0.1mg/kg) 39.0+54
Progesterone (30mg/kg) +
Example 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 (PMI 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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Estrogens are required for full ductal elongation and branching of the
mammary ducts, and the subsequent devel opnent of | obul o-al veol ar end buds
under t hwoiosfssence of progesterone. In this test procedece/Usvizosss3
manmot r ophi ¢ activity of 30 sel ected conmpounds of the invention was

eval uated according to the follow ng standard pharnmacol ogi cal test

pr ocedure. Tmenty ei ght day ol d Sprague- Damﬁey rats (Taconic Farns,

Ger mant own, were ovari tomz d and, r f r s. Animals were
housed und&f? '% Pardigg = ﬁﬁf?tﬂalrk cOmal § ﬁ’ Ted /ﬁtgggg?ﬁgﬁf'g SYeGPIUTA

Labor at or y wgedemnctéd ahd 5#69&1 &fPurgeca, A Bé@timﬂimcl:,oldnl\%/aﬁlir@paﬂeldqbeﬁsfol@&;aacCess
to 35 water. Rats were then dosed subcut ag/eo(éjior ‘?3 erox days th_vehicle

(50% DVBO aNaSIH@Nd SNpaidiipsavegmasd yes g aSE 9B Ihe Ny
50‘(%)31x Dul gﬂiewmgsemmswé@t@tﬁuéd emnb B aﬁtgs?cﬁz\?trim&fﬂil?th&atedndﬁﬁﬂl?ﬂéﬂ | NY) ,
17 esiradi r.tes n ng/ kg For the fina
three days. 'tgaté 23?35@%58'8&%?10% [H?%E Q6usly with progesterone (30

ng/ kg). On the seventh day, rats were euthanised and a nanmary 5 fat pad
exci sed. This fat pa(Tatwes7arsidoyzedsifam eibA eats trkatechsmllyl WithfiRNA as a mar ker of
end bud proliferati owveh@éescmEnat‘mﬂﬂa@/éOMﬁ W%ﬁe%ﬁ?@twf@d by real -tine
RT-PCR.  Briefly, RN coBRL, Grand

I sl and, NY) accordi ng e s+d FECTEDHS anpl es were
treated with DNAse | uo..é DNA: free FBH Afbtof)zant—easei n ki nase |1
MRNA | evel s were neastt cu3uy reat=tipeRT-PER1 tte Taqman CGol d
procedure (PE AppliegBrogystefsj. Agtotal pf 507 5% of RNA was anal yzed in
triplicate using casein Kgnase[ll spgCific primerspair (o primer,
CACACGGATGGCGCATACT; 3™ pei mer | CICGBGATGCACCATGAAG) and | customi zed probe
( TAMRA- CGGCACTGGTTTO:CTCAEATGCT- FAM .3 Casein kinase |1 nRNA | evel s were
normal i zed to 18s ri boson&l cont& ned within each 15 sanple reaction
using prinmers and probe s®pplied by BF Applied Biodystens| The follow ng
resul ts were obtai nef_forl% epresent atd ve compoundd-Bf thel i nvention (Tabl e
(6)). Table 6: Eval Lati-dh—of *or*pm"?“s HA—& derretrophi c assay Casein
ki nase Il Conpound TR.’\V—VL\;SS." NA—rrea—SEM 266/ 0.13
Progest erone (30ny/ kgy—+—4
' 15
16
17
18
19
20
21
22
23
24
25
3= diarrhea; 2= soft stool; 1=normal stool
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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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Lewis rats are housed according to standard facility operating procedures.

I AJIEPS P2
oaays:

2.

d.l te rcpurtcu =S

he

rst 26 days of dosing. Day Vehicle Exanple
5 53225 6325 732

5

Lewis rat assay of adjuvant-induced arthritis. Sixty, female, 12 weeks old,

receive a standard regimen of food and water ad libitum.

by a cage card indicating the project group and animal number.

10

They

Each animal is identified

anesthetized and ovariectomized by standard aseptic surgical techniques.

Each rat number is
marked by indelible ink marker on the tail. At least 10-21 days before study they are

Freund's Adjuvant-Complete (Sigma Immuno Chemicals, St. Louis, MO) is

15

20

25

used to induce arthritis, each mL containing 1 mg Mycobacterium tuberculosis heat
killed and dried, 0.85 mL mineral oil and 0.15 mL mannide monooleate Lot No.
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
phosphate saline (GibcoBRL, Grand Island, NY)) or test compound (administered
subcutaneously). All rats began treatment on Day 1.
in Table (9).

Treatment test procedure: Thirty rats are injected intradermally with 0.1 mL of

Data for Example 1av is shown

Freund’'s Adjuvant-Complete at the base of the tail. The animals are randomized to
four groups, each group containing six rats.
(50% DMSO (JT Baker,
(GibcoBRL, Grand Island, NY)) or test compound (administered subcutaneously).

Each day, the groups receive vehicle
Phillipsburg, NJ) / 1x Dulbecco’s phosphate saline
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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12 3 1.5 133 1.75 143 1.75 153 1.5 16 3 1.5 17 3 1.25 18 3 1.25
19 3 1.25 203 1.25 21 31.25 2231 2331 2431 2531 3=

di arr hea;wP=038818b5 st ool ; 1=normal stool For histol ogical &caluss?/s9ssxol onic
tissue was imersed in 10% neutral buffered formalin. Each specinen of
colon was separated into four sanples for evaluation. 10 The
formalin-fixed tissues were processed in a Tissue Tek vacuuminfiltration

r M l nc: . ' fi i\ng. Th
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for several i?ﬁ%}aé%' ' e Ol ative scores. -32 WD 03/051805
PCT/ USOgl 35§§ Sﬁ%&%&ﬁrﬁﬁgg'?%"@%%% lav is effective in reducing
several neasurerfbatdeonge of jagthiilis Feyeaityis mapitared dajly &1 &3ragi efalhefelawing of

di sease seyfidhty iﬂdﬂ:etshﬁin'dbﬁw%é%h ARESIw %ﬁv&mﬁ?,c’téﬁéerﬁé’s%! &the fi@hts2@ndlay s
with vehicle or Examl|e 1 av. oup U ceration Tnflanmation Lésion depth

Fi brosi s TdtQuemeatsy and postare. A inledepsegle f Ootp J/ishbgadetorquentity. thg leves®fo. 32
é- 870- 3412;‘9%2‘h%85 5(85-1ﬁmal pawEXanphi® ehtAdmS; 44 mdetdteledthentd, B3 sévedd 0. 43
10 erythema) and swelling (O=normal paw, 1=mild swelling, 2= moderate swelling, 3=
severe swelling of the hind paw). The maximal score per day is 12.
At the end of the study the rats are euthanized with CO,, hindlimbs removed
at necropsy and fixed in 10% buffered formalin, and the tarsal joints decalcified and
embedded in paraffin. Histologic sections are stained with Hematoxylin and Eosin or
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. Nochange
b. Fibroplasia present under lining cells
c. 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

WN|=O

WIN|=|O

~lo

WIN

-lo
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sig < vehicle 5 Evaluation in two nodels of arthritis Lews rat assay of

adj uvant -i nduced arthritis. Sixty, female, 12 weeks old, Lews rats are
housed acworodiosugos o st andard facility operating procedur e®CTAisey39s8ecei ve a
standard regi nen of food and water ad |ibitum Each animal is identified

by a cage card indicating the project group and ani mal nunber. Each rat
nunber is 10 marked by indelible ink marker on the tail. At |east 10-21

days before stu t are.. esthetized apd ovari ] : ndar d
aseptic surgi caﬁxt%ég(ﬁﬁ’lnquagts'q r 83’5@3% RHFUQ%’net - é(g)rr%ra{e@%é% gjljsé*r% I\ﬁérrlrﬁr(rl'}n%1

Chemi cal s, h&tolodicali gradiv) s¥istem Udtankinp dt nalycéousmal hefi Bprg & alomt ndurgenyt ai ni ng
1 mg Mycob I e Syl : I ., and dried, 0.85 nL mneral oil
and 0.15 n%%neg%hﬁygh#%n%%#ggﬁzs(ﬂgﬁi\%s gﬂgf\kﬁg’é 8800. The followi ng are

exanples of two test procedures. Inhibition test procedure; Thirty rats
are injected intradermally witCdiedoni of Freund' 3 Adjadeant - Conpl ete at the

base of the tail. |Thétagtimals are randonized to groups of $ix rats each.,
Each day, the grdups: rNQFFBﬂBLe vehicle (50% DMSQ (JT Bdker |Philli psburg,
NJ) / 1x Dul becco' )0 HPYSTHEANETY ] | i bcoBRL,|- G ahd 1§l and, NY)) or
test compound (ad inig:}%'?f?é’atrag?giﬁw JREEAS v )~—AH rat;z3 began treatment on
Day 1. Data for Exarr‘%h—c‘gﬂ%‘oljaé;al déf‘%‘ tHh—Ttable{9)—TFrgatment test
procedure: Thirty ratScRhEolcBcRs Sofe Mt Tadermatty twittg 0 1jnL of Freund's
Adj uvant - Conpl et e @l J TBmBRERIRFgah2&ichal | - The anijmal S are|random zed to

25 four groups, edch @néup contalning Six rats. E4ch day, {he groups

recei ve vehicle (50%aDMofhdlJT Baker, Phillipsburg, NJ)o/ 1x Dul becco's
phosphat e sal i ne |(Gbh@FBREhypSrcaibrilys| and, NY)) or| test coirpound

(adm ni stered subcut #nétanisby) . All rats began treatmeht on Day 8 after

adj uvant inj ecti on__Mathpgcebilgiyanpl e |av is  showd in Jablés (10), (11) and

(12). -33 WD 03/05 c frq@’d 9930883 Statisticall-analysis was perforned

I t - ANO\A (. Ahacic Conecontlc [l 2 Wa
usi ng Abacus Conce Hg T DO (Abacus—Coneeplis,—pe—~ ‘Ber kel ey, CA).
Al'l of the paranetiet <. Nodt ”e%.ua%h—we: e —Subjettea jto Agrarysl S of Variance
wi th Duncan's new mutf gl &s faaldign Post —hoctesting T betyeer| groups. Data are
expressed t hr oughoUt" aNWeRotedt andard deviation ([SD),4 5 and differences

wer e deened si gni flifandeniafk iMeghtY>. The degree of drthritis|severity is

nonitored daily in ternaaf the follow ng 0
b. Crossed by blood vessels 1
5
Table 9: Evaluation of joint inflammation of Lewis rats: Inhibition
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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di sease i ndi ces:
joints,
quanti fy wbe3slognses of

1=mId swelling,
paw). The naxi mal

eut hani zed with C02, hindlinbs renoved

buffered formalin,

and the t ar sal

An i nteger
eryt hema (0= nor nal

3=

H ndpaw eryt hema, hindpaw swel |l i ng,
and novenents and posture.

t ender ness of the

scale of O to 3 is used to
paw, 1= m|d eP¢Thsmm39823=

noderate erythema, 3= severe 10 erythema) and swelling (O=nornal
2= noderate swel |l ing,

paw,

severe swelling of the hind

score per day is 12. At the end of the study the rats are

at necropsy and fixed in 10%

joints decalcified and

enbedded in

15

paraffin. Hlstologlc I xyIin and Eosin or
Saffranin 0 - Fast GrE B‘i%@?ﬁ‘“ﬁﬁ}iﬂi&% n\f ﬂﬂaH(;n that the examner is
blinded to the treat meft_grogp OV a 5 %W% fromtarsal joints is
- Day " 180 Vehide 7 Ex SET . '
eval uat ed based on s novia—ypeqy 3;. T ggrat oy y cell infiltration,
and pannus formation [Poglc el Tf §os; Intqct",iuﬁa Archives of Allergy
& Applied Innunplogy_54:§97- 13 i& 3d(,?))] as 0-:§ ree—pel ow. 20 Category
Grade 1. Synovi al Iln:n% eetts ﬂﬁ c.aﬂge§fw;b. Gells enlarged, slightly
thickened 1 c. Cellg en%grgfd, %EE ease—+h sbguers, noderately thickened.
No villus present 2 & BC!IS en%és ed; thieBEBeé. M Il lus present 3 2.
Fi broplasia a. No ch nge70 H Fir§ phasta pax@ent whder lining cells 1 c.
Smal | areas of areol ar—tissue re%'ﬁ ed fffiégpus ++ssue 2 d. Repl acenent
of areolar tissue by £ i bBous tisiﬁ 3—3- !n2%ﬁnﬁato y cells a.
Qccasional |y seen, scattéhed thrTﬁ ot se!ez%;on 0 b. Cells present in
smal | nunbers in or st pnder !i.6 g—epH !2§£F anrdf or 1 around bl ood
vessels. c¢c. Small fodal % !!tcti¢. f cells 4y be-present 2 d. Large
nunbers of cells present_%n ”apS“¢§ andiin o?' nder— ining cell layers. 3
Large foci often see 413 pay] nu:TQrBOI\Int det pzri)nl e 0
14 9.83 2.50
15 8.10 2.00
16 7.35 1.33
17 6.50 1.00
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) (0-3) (0-1) Synovitis
(0-3) Score
(0-10)
Vehicle 258+ 0.38 | 1.75+ 0.42 292+ 0.20 1.00+ 089 | 825+ 1.57
Example 1av | 1.58 + 0.38* | 0.75+ 0.42* 1.25+ 0.42* 0.33+ 0.61* | 3.83+ 0.93*
10ma/kg
* sig < vehicle
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Table 12: Histological scoring of cartilage change (Mankin scores) in the tarsal joints of Lewis rats
(mean + SD): Treatment protocol
Cartitage 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+ 042* | 125+ 0.52" 0 3.83+ 1.21*
10mg/kg
* sig < vehicle



b. Detectable 1 -34 WO 03/051805 PCT/ US02/39883 |In addition, articular
cartilage and bone is eval uated using Mankin's histol ogi cal grading system
[ Manki n, w0 0abs180sour nal of Bone & Joint Surgery - Ameri cROTNSHB8H3:
523-37 (1971)] as shown below. Category Grade 1. Structure a. Normal O b.
Surface irregularity I c¢. Pannus and surface irregul arity 2 d. Cefts to
transitional zone 3 e. Cefts to radial zone4 . Clefts to calcified

yper cel 1l ar1 ¢ ateior R AR AE7 g2t mody &yl .C{ng%n%%fé‘*ﬁ hiifien,

st ai ni ng acaiNberavaluatedin tig HgAt82r7erdthtahdard1phacma¢mm<sal test geocedane vehichl .
& ossed by S dunfis M PiReBE Tho forgiing BrERYRECcrogt B rekedtre 8L Ghe 0

Lewi s rats.reslulthldmtalneth Mateo tHbAdB2Daigts ekiiec bbtalmednfiom Iaqmic and provided

5 unrestricted access to a food (PMI Lab diet 5001) and water. Joint scores and

histology are evaluated as described above for the Lewis rat model of adjuvant-

induced arthritis. Rats (8-10 weeks old) were dosed orally once per day for forty-six

days with either vehilce (2% Tween-80/0.5% methylcellulose) or Example 1av

(10mg/kg) There were 4 rats in each group and the last dose was administered two

10  hours before euthanasia. As shown in Table (13), joint inflammation was reduced by

treatment with Example 1av. The synovitis and Mankin scores (Table (14)) were also

reduced, but were not statistically different than those of vehicle-treated rats.

Table 13: Evaluation of joint
inflammation from HLA rats treated
orally for 46 days with Example 1av

Day Vehicle | Example 1av

(10mg/kg)

29 25 0.5

30 6 0.5

31 5 0.5

32 6.75 1

33 8 1.75

34 8 15

35 8 1

36 6 1.75

37 75 1.75

38 6.5 15

39 75 0.75

40 75 0.75

41 6.5 0.5

42 6.5 15

43 6 1.25

44 6.75 1.75

45 5.5 1.25

46 6 0.75

15
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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 w0.0885B066 13 11.00 2.16 14 11.00 2.00 15 11. @0oTAISOD39886 11. 00
1.00 17 10.50 1.33 -35 WD 03/051805 PCT/ US02/ 39883 Table 10: Eval uation
of joint inflanmmtion of Lewis rats: Treatnment protocol Day Vehicle Exanple
1 a 1 10.83 11.33 2 11.00 10.83 3 10.83 9.33 4 11.33 8.00 5 11.50
5.83 6 11.50 3.33 7 11.50 3.00 8 11.50 2.50 9 11.00 2.50 10 11.00 2.50
11 10.66 2.50 12 10.66 2.50

Table 14: Evaluation of joint histology from HLA rats treated orally for 46
days with Example 1av

Compound Synovitis score (mean + SD) | Mankin score (mean + SD)
Vehicle 7.6+3.1 6.5+1.2
Example 1av 50£25 45+1.8
(10mg/kg)

Evaluation in in vivo models of carcinogeneisis

The ability of compounds of this invention to treat and inhibit various
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 17B-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: 255-64 (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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13 10.50 2.50 14 9.83 2.50 15 8.10 2.00 16 7.35 1.33 17 6.50 1.00 Table
11: Histol ogical scoring of synovitis in the tarsal joints of Lewis rats
(mean SDyO 03/0s®ed nent pr ot ocol Synovi al Fibroplasia |nfl acmatser/yseel | s
Pannus Total G oup Structure (0-3) (0-3) (0-1) Synovitis (0-3) Score
(0-10) Vehicle 2.58 0.38 1.75 0.42 2.92 0.20 1.00t 0.89 8.25 1.57
Exanple 1 av 1. 58 0.38* 0.75 0.42* 1.25t 0.42* 0.33 0.61* 3.83 0.93*

10m/k * ' .5 S

change (nariaren 8ot deiirh FRBTEAPIN] T esfifpudy oiohret) (s 4

e b by

o] i ni ng

0-1 0- 14e9ngin the Tollpwin H1ha il E{ ggg ér?e(?u I'17

(Exarri)l(e ﬁ ﬁhle%r%&wuﬂ?* m"/ZSE’d'OGI/M dil) 2531 7peesbadioD (3. &®/kgl. &9 br 40m ?k7f
< 03/ 05180 P 2/

Rt mocl GORTRR S0 N O O T o B d ek (el o e

HLA- B27 r ausoeﬁltmnel,amé @:kmmnmmngl arddries edduafizesic @d Lar enigding mecle meisixineand

arthritis i ntthérrg ﬂﬁé&% Egy IJyedeT‘oryB?ﬁﬁ'ﬁﬁé Sitnl nﬂfaﬂﬁ%gyr cP(’?ed and

results obté)l ne s wer e obtal ned from Taconi ¢ and provi ded
5 unrestri (aneutyancm;ps Afteraacbble@n( tPi¢l clipalarel remo\BUIOLD) allowdcaralral repgdision scor es

and hi st ol agy, A& aY AU ERLe Rt Gohhd BipY. APANimalLire tiGed SVASighAlrdrsie!  of

adj uvant -
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/Collegeville 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 um 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 pl (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 55°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 ug/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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I nduced arthritis. Rats (8-10 weeks old) were dosed orally once per day for
forty-six days wth either vehilce (2% Tween-80/0. 5% net hyl cel | ul ose) or
Exanpl e Iwew3/ §8051g/ kg) There were 4 rats in each group amdTiuse2/bms: dose
was adm ni stered two 10 hours before euthanasia. As shown in Table (13),
joint inflammtion was reduced by treatnent with Exanple 1 av. The
synovitis and Mankin scores (Table (14)) were also reduced, but were not
statisticall diffe{%?t than th

rif

to(?fe of vehi cl E{'\geat ed, rats. '[abl e.13:
Eval uat i on"5PS{&ME F AR N PEBRIRMR P PIEEPL P B pUPNY 6 days
\évilt 2 ?gmggurbngng;\S/eﬂétiwl derﬁit&zméé&fi%rﬁan?’fs bbb melitogratn hygriSdDzaﬁion 3ymal 0.5

) . . . . . ) 7 7, .75
38 6.5 1. 53'%&“?'.”%&8 P%f"mzt%“t;'.%g"’gfaf%s Wﬁ’iaé."%pg?% bag‘%’ @.‘%91"’."?'&'53%’8%’1‘?1 25 44
6.75 1.75 (@5magihg In2Pittetfirgh, PAJ5Thel BsulBTroMDE0RCOGEARE RCIHAISPR! 35BBRB

g:? lsew-lél h Eg%?%de%naé\%fstét%igatlly@vgFuggeggmurfn{ar?crgl Uzlilﬁ‘esr grtesre;t)cgr%%t aesdthg rnﬁfie-‘lalnyi for 46

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 Ovulation 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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Compound Synovitis score (nmean SID) Mankin score (nean SID) Vehicle 7.6
3.1 6.5 1.2 Exanple 1 av 5.0 2.5 4.5 1.8 10m/k Evaluation in in vivo
nodel s ofwoasmssegenei sis The ability of conmpounds of thi ®Crrosensdissh to
treat and inhibit various 5 malignancies or hyperprolific disorders can be
eval uated in standard pharmacol ogi cal test procedures that are readily
available in the literature, and include the following two procedures.

B At hy.mi. d ] f
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m xed 15 with afdhegaapoyrsisiatehisfinvention giel alsuadiys dhthet braerandzaie thrrefors

prepar at i opséll G MABARG L SHREtRR N%hbm”&lseéE‘éStcol]iﬂﬁWHegﬁueC%@c@%sed

eval uated either by dosing one day after tunor ce i npl ant ati on
(i nhi bi ti ofPifegsanif)degientia.t '@Uf@%ﬂgfqtiwé'sp%ﬁé’&m%ﬁs@ér paxietysingemnia,
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20
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R | o i e SETHR o P it S RO B

Ri ver IlﬁboraaticnﬂamnuaKl ngston are housed in the Weth-Ayerst ani mal

hot oper i ol and TPEBTHOERLE © [, ANlof et iEoiciel 8 e niagidgpt™ -

03/ 051805 IéﬁH/atdSOéyf@%&S/erln@smmstelnoeung(lmmea;LpEa')cdmd)IdbL levéls;. inliibitiag or

accli mati Oi?regt?’ﬁgs hgp@/&}dles%%mu, %yﬁérﬁpidemia, 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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anesthetized wth isoflurane (2-3% m xture with 02), ovariectom zed (Day
0). Beginning the followng norning (Day 1), gerbils are treated

subcut anewosBpswexh day w th either vehicle (10% ETOH coPaTaish)/39883
17(3-estradiol (1 ng/kg, sc) or an 5 experinmental compound.. On Day 6,
gerbils (n=4-5/group) are anesthetized with isoflurane, the comon carotid
arteries visualized via a md-line neck incision and both arteries
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but §ent in glia and other cell types present in this brain region.

Ther ef -39 WO 03/051805 PCT/ US02/ 39883
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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measur enent of the anount of neurogranin nRNA present represents surviving
neurons. Rel ative optical density neasurenents of neurogranin hybridization
signal awe oebsmbhed from fil m autoradi ograns with a conpecerusbzasmss i nage
anal ysis system (Clmaging Inc., Pittsburgh, PA). The results from®6
sections (40 mapart) per animal 5 are averaged and statistically

eval uated. Nunerical values are reported as the nean SEM One-way

| ysi f i ' f i f ' he | | _of
e ogr an AP REEE P rEElr Eeptho T e rifid MRt Ml
secti on i ndisintegramts, Eeffabsd. maGifyingl ddgentse r(mdludingasudastamts); | sisipending ot ce.
Ne t L QD t i . - i
doscr | bed” By BABIR8p 8, FEBUE, S8 noP RS o) hesRetith Settpel HESRE R Rate
Acadeny of sStiumntasylofulfates WidroervstStine eselldpsanmearbowneshyladibRsa oGHIciun2001) ,

Dubal , gt . , i ci enc - - Nl i - Snf il at i
Chbi bi ¢ Fon PRV ERHBHEHEne adhei SRF B, ptacid gl S BHR Sbavrealtd 2 L O"
used t o derempienesiigatash ealciuss cadonpieuraliineardextiii Isuerose, serhidigdicaliym i mi ng

of ovul ati | S0 S r m Hhe e,
Ovol e | Pl Bl 8cks e Mg ABngle, 16V B |

20 Based oftar¢hesransipaveesast sugasd Rrefernad seffapriRIOGIMYIRG AEEIS IRsHideanoniqnig

pr ocedur es gnf BRiokRRPEBE foRffyihd bfertsV RBbIeIBntAHIR SEHRIEH SUFEE&PBEIfying
nodul ators useful in the treatnent or 1 nhibition of conditions, disorders,

or di séfseagentpdciydeapulgre ngt limitechioy Ppigxamel 188, heeralitamiynh ghigrides Selckigen

defi ci ency s@iarft C&iSste M alBhANceBMab@gbl S&RLISE ind Wak Ndtrbitdneskté! esldiiol he use
of an estrogenic agent. The corrpo_und%Oof L{;’L{S invention 25 are particularly

useful in £1e2 diyds. PEPSRNAGT FRAYA) B€aIMaghesiyis pIHEW A FHigpte.
patient inanbitabthbhcdamiee! Sraf fornclagsiobsrers a9 attiize BiavdueEdelay @rgmeat | y
i defined as the last na I meneruaI

di m ni shed. . Mengpau i s.generall tura

peri od andr‘?lgasecﬁg?"éf%sg?ﬁ i‘gaﬂﬁryﬂ\eh%bs@é%t?gt Plofieafe U@a?q”éﬁ?uf'ﬁﬁgtt i 818, %Ladi ng

t o t he1subsdranildtioh mali asodbhst afadaiiistetisd thegactise iragedientrin tWaterldreofigit r eam

As used hetein, nopause 30 aI§ .li ncl udes condi ti oni acnf decreased estrogen
PIETTOP e

ne
product i on“f"l‘?atcoﬂtﬁﬂ?' apé)ﬂ?pd nze(%%rrﬁn&%ﬁl '?fs aB"°B aused by a di sease
st at e whi ch | eadissbroe pasasait mag bdidesinatilé tnadministe isatoropounids diractlyao the
function. The_col f. this jnvention are also useful in inhibiting or
treating otaﬂ'gf’"gS '5185%%?% nganeasforscg[c]en deprivation including, hot flushes,
vagi nal or vul va@heatangmiupds of 4Qis \yeD8610) 318058!sCOE &iB0RIsBIES Pareaterolyhpc

vagi ni bhS, \AgEARheslhY SiRionB o bidsdsioRy SAREGH e WRBIAGY ad 4 FEUBALe

urination,
or pharmacologically acceptable salt can be prepared 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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urinary incontinence, urinary tract infections. O her reproductive tract
uses include the treatnent or inhibition of dysfunctional uterine

bl eedi ng.wohe/ossopounds are al so useful in treating or i maThiso2/suss3
endonetriosis. 5 The conpounds of this invention are also active in the
brain and are therefore wuseful for inhibiting or treating Al zheiner's
di sease, cognitive decline, decreased | i bi do, senile denenti a,

neur odegener at i sorders, SSi nxi i ns a SChIZO hrenla
and infertili ty\(:eoﬁ'hk‘ ec RS ogf ‘gs‘ik?ﬁ}'é‘ﬁt ?rgﬁs%er@agl %Ad" NiEkians ﬁ’
treating omndéeistdoditd mQ:IUMemllgaﬂnmmsm@tldngmardssangrfmb dfltmslnmjygam\mdamner

i ncl udi ng, Ione I cle atic. hypertro t | ej onas,
br east cané'a'%gs 8 eqdﬁﬁe?#ﬁ%%b%' b'B Héf’%s?g'th%ﬁldotr?gt E‘lml %aﬁ' %% F@%st iC
ovary syndradnmlstraimdsrreiyrbeadarrpnﬂ cyps:smgelme gresentg@sipodnds a8 ehamt@aonlnpﬂysl S,

Ovar | angCaneEL Bl RO MRreorPhOSHRC R aNRCToar i aRASs Cushl iRl 0BG

cancers, I"I'oma " or om a e conpou
i nvention and scamhntoma)ﬁre@allam Vagmakire antioxi dants, and are useful in

overing chol eskgllierhd gam&gtﬂaﬁ&fl (b%)ac@dﬁqphhped UANEOR kDI 1§10 OF

treating hypercholesterem a I'dem a, cardiovasculfar disease,
at her oscl ertrca@s@ermapeaicpmnalnmmm@tweonogmyed and«a earost that @n@ﬂﬁé@db@asm

and i nhi bi 4 ﬁ\%(‘!cﬁﬁﬁdﬂnarls"?ﬁh'tox@fs tﬁﬁgﬁﬂearfcf&|%§%le|\}gryﬂ6ftﬁ¥%aéﬁfJ)resa}@{e'PrgctOV"ard

i mmune nedi at ed vascul ar e conpounds of Is 1nvention are al so
usef ul 10n tabsemption inde i blopd s §§r@c\r@ﬂ@jslvmt H hei Gafried ey fasa asy mbsT efune

di seases, ibehdidiicd ab Nrb AT BINAT YintAouMed, ;siis?e%%%ls( @nahdtciusivd! 8RS, The

ulcerative colitis, Indetermnate colitis), arthritis (rheumatoid
arthritis, creasnayd sitments saayReWscaystianisaremisalig emyigions gheither the oil-

i schem a/r %Waféﬂsdr%teﬁmlb“l}’t ;6@ gpast?e'é ShiPked of léBé@*Bil@npovU&H@@tsb@#%ed in
myocardi al infarction, glant cell arteritjs, itis

interstiti KEUEPYM f g'nydwgihglgetrolegm cadpwing.fhe; ppive E‘@feéjl'%‘élrgg t i c

| upus 181 ytupamé o fvarRRdofSeighisive d5b©e§ﬁfe§pcbéﬂ¢|§edQ6 rélba§e lh@\/&n\té Pgrediight al so
useful in treﬁt&i [}ﬁ OJ b_nhl bl%bn ocul ar i sqrders, i ncl udi ng cataracts
uveitis, arfffondeuP'aRd GEGMeT AFftinT pr‘?”i”? ®iMYNLRNE B TELAGESTERE such
as aging, aioamﬁrhgatheaadwedngred’éhewmnspwhdet @fcatrier,sori anvietix containiegahso
useful in tr atJn uch as type-1I

: @g] r Iu% t|ae 9 dv!/nsfo g ‘[_5 azur
di abet es, Y‘? '89 IRY-atrle Qﬁ‘f PHetiq éa(% DA8F 881 er vosa” and
bulima). - 41 WS UppoSitnhd GarniEliohiS024y3 88 88ade from traditional materials, including

20 cocoa butter, with 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.

The preparation of representative examples of this invention is described
25  below.

Synthesis of Compounds in Scheme 1

INTERMEDIATE 2
30 7-Methoxy-2-naphthyl trifluoromethanesulfonate
To a solution of 7-methoxy-2-naphthol (4.75 g, 27.27 mmol) and pyridine (3.5
mL, 44 mmol) in 200 mL of dichloromethane at 0°C was added trifluoromethane-
sulfonic anhydride (10.0 g, 35 mmol). The solution was allowed to slowly warm to

room temperature and stirred overnight. The solution was cooled to 0°C and stirred
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Conpounds in this invention are also useful in treating or inhibiting

bl eedi ng di sorders such as hereditary henorrhagi c tel angi ectasi a,

dysf unct iwpaB/osiuses i ne bl eedi ng, and conbati ng henorrhagi ®cThisok39s¥he
conpounds of this invention are useful in disease states where 5
anenorrhea i s advantageous, such as | eukem a, endonetrial abl ations,
chronic renal or hepatic disease or coagul ati on di seases or disorders. The

conmpounds of. . this jnyenti . be used.as C tiy t, .
a1 eul ar MINGHE REEE KRR RAsE e TR, PR Bt fRRleass ¢ ne
treat ment dy thelidditibn oh sattirsde aodivmliearbahades aglotiart. af be resultthgdayatemerét i s
under st ood h fect] e j
parti cul ar S%E%%gbdn%dﬁ{qel él%léjgé,ﬁs ?%%ﬁqn%aer& }ér? &géj)rwtﬁi @?’?‘%ﬁ%ﬁ%@ krltg;( %gpld? If)l“ on,
and sever i tihe coimbiredfqrgarfic tayerscwerdiwasbed ith m@tery digdeaver azsagnesiimasilfatee
vari ouscphysical | &t t .ndi hei . -
Ertect: o Ao 21T EHralbR Fife solhy DR 1SRN VBE HEEH BFsien 1 e
at an oral cheueategrapmortb%betity! Gcetatghepapeso taiigld 8.08900 (9FH) defythe title
Preferably, 1,04 ' i ] fi, L
ng/ day, rmrcgﬁ‘ rgg e?%%l%ﬁléa?’;]coo\ir#r[aeg%u? ' 5'3%'?3@1@%9396%%?@%%%%%%311@?@ a
si ngl e dose/ = 858iHe, thwo 8c9r3h*rll))r €.42i (1Hddd, d5s%59 HThé =p3.83 étﬁ,erSHéé1H,>d,dlo%ages

; . oo on 20
i o ot or G5 AZh st (8, /oY a3 100, BTN LA 2R 1A s B05% OFY e n

to the 1PeciHR)eM8 (ENWIZBO6M Y eam including orally, via inplants, parentally

(i ncl udi ng Ar{éi.rf@r‘@r\qglrt%OA ntraperitoneal, intraarticularly and subcutaneous

i nj ections), rectafly, Intranasally, topically, ocularly (via eye drops),
vagi nal |y, and CaF'dr@ndd@é MaRI99. Oral fornul ations containing the active
conpounds of thi goidventsep Hays4 conprise any conventionally used oral
forms, including tablets, capsules, buccal forns, troches, |ozenges and
oral liquids, suspensions or solutions. Capsules nmay 30 contain m xtures of
t he actygve conpound(s) with inert NTERMEBIAGEH Or diluents such as the
pharmaceutically acceptabl e starches ge. g. corn, potato or tapioca starch),
sugars, artificial swect-MethexyaGthmethoxyphenpdipapbthalerges, such as

crystal |l i ngngRgg Ami crocrystalline celluloses, flours, gelatins, guns, etc.
Useful tablet formulations ma made I%@conventi onal conpression, wet

be
granul ation or df ynigreenef a?rms%omeﬂ?ﬂ@aathy uqnEthansseipnatect. Usan/ B883

mmol), 4-methoxy-phenylboronic acid (2.2 g, 14 mmol) sodium carbonate (10 mL of
20 2N aqueous solution), tetrakis(triphenylphosphine)palladium (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) yielded 2.17 g (79 %) of the title
compound as a white solid: mp 154 °C; 'H NMR (CDCl,): 6 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 C1gH10::
Calc’'d: C: 81.79 H: 6.10
Found: C: 81.78 H: 6.17
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and utilize pharmaceutically acceptable diluents, binding agents,
lubricants, disintegrants, surface nmodifying agents (including

sur f act anwe)o3/osisspendi ng or stabilizing agents, includi ngcThiso2/smss | imted
to, magnesium stearate, stearic acid, talc, sodr um | auryl sul fate,

m crocrystal line cellul ose, car boxyrret hyl ceI | ul ose calcium 5

pol yvi nyl pyrrolidone, gelatin, alginic acid, acacia gum xanthan gum
sodiumcitrate, conplex silicates, calciumcarbonate, glycine, dextrin,
sucrose, sorbitol, dicalcium phosphate, calciumsulfate, |actose, kaolin,
manni tol, sodiumchloride, talc, dnyermEpiarEds and powdered sugar.
Preferred surface nodifyj agent s i ncl ude, nonj on and ani oni ¢ surface
nodi f yi ng agents. Represzeﬂgmqqﬁ)’g -Bemghaxyphen Mhﬁ?'?ﬁfdi fying 10 agents

i nfl ude, but ar aheqmeldomdoeddtv@s mﬁba}é@rmrreér&&g mmmquapmwhtrmnbrde

cal ci um ste ate cet ostearl co enul si

sor bi t an eé‘f %” stifna iﬁ@cﬁ% fé ?)d‘?"gkg QP%OQ'C%%%b% §.°70
dodecyl sul fimml) saonrs wnmadtmd muamcmel ioCyziéle a vmnel solid:etmpaBB590; e NMR al

For mul at1 oAGDEDYa1 189 rhedeih 841381 Srogh 6 BN T A L5 2438%0r al 15

formul ati ory mas/selr&p ToNaHsY, of= aplm nlz)stma ng zeher HaGh), €28 ngr:erduentm)t n

he needed 1 dotfel b0 7GR, ST acd bt o T o B S (SR L VS ns
di rect hg t Hz)/e83 @iH, Wy s 8A5tHR, 794(@19!{ sﬁMSiﬁS))Sr@Vsz’BI‘(Mﬂ-Qtrpounds_ of this
i nvention ﬁé' @)!r ol_geg%?adm nistered parenterally or 20 i ntra peritonea |

ly. Sol uti nsions of these active conpounds as a free base or
phar macol ogi cal IGalétCept.@8IH26s1@ t can be prepared in water suitably m xed

with a surfactant oxy-propylcel I u lose. D spersions can
al so be prepar e%nwﬂgL%{hQ@r%ggér qui d pol yet hyl ene gl ycols and m xtures

thereof in oils. Under ordinary conditions of storage and use, these
prepar qér ons contain a preservative tlr?rérfl\m heEhe 25 growth of

m croorgani sns. The pharnmaceutical forns sul ta% e for injectable use

i nclude sterile agqueous sol ut isMsthmxyfi-phearydnaptdhaede st eri |l e powders for

the ext enpor a?ﬁg ;{@ P O%Q&gu%%' ﬁlgs Jrepasreg glw Eeacﬁllricit %Q h%x@@ln%htﬁplstrﬁlpi)ro- dto

di sper si ons. ases, f'orm mu 'é an
t he extent métaanesaﬁqnawr(B ﬁgagnrﬂaBBynmi)smm phenyibstonipeadid dhldeg.uhdenmolhe 30

condi (1 ons ALoRAHL IS AR e L8968 U5 wifle BIFRRIEE 621 ARk e

cont ani nat i ng ion of m crfoorgani acter and fun
carri er0canCDigd) & 36913 (Behts),at. 1@(‘8—peidsUea12 f® tHzuth=c®n® &izhi 2] (fbd, dmi’rﬁﬂi e,

bol yet nyl oyt 83 Geh ey gom APTIAL mEREPULRI o B £8s (LD - S 4810,
770-773(2H, m), 7.76 (1H, d, J=8.79 Hz),7.84 (1H, d, J = 842 Hz), 7.94 (1H, d,
J=1.46 Hz); MS (El) m/z 234 (M)".
Anal. for C47H,0 0.1 H,0O:
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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-43 WD 03/ 051805 PCT/ US02/ 39883 For the purposes of this disclosure,
transdermal adm nistrations are understood to include all adm nistrations
across thwogansmee of the body and the inner 1inings of Ipodiusy2/pmssages

i ncluding epithelial and nucosal tissues. Such admnistrations may be
carried out using the present conpounds, or pharmaceutically 5 acceptable
salts thereof, in lotions, creans, foans, patches, suspensions, solutions,

d i tori tal .and ipal). T I LNLst rati b
e conpl | anauSEFSR ytrsnre i w0 ol e i AR RE LR T P Pre
conpound asalvent cambiiet uhdextvacaumneand the prduwct potifiedebyc eifigro shdmatagraghy t oxi ¢
to th Ki Pumo | ] i .of t f : ] orpg i
hto the biehetyP s ety 438 STG5M of LB S b RRED T L O
f hNMR (DMBO=] a3k, 89 tUss 88 Hes, 7961(8H, dohd/ acZhRdizyd =dévd7ces.
T(r)uramscfugrrﬁ ar}g]o' t )ant_s msﬁgm?%g' ’ u I;ai_q@ib% rﬁzer’gpfd)h'&dzv %;lg(r:\gsof
ei t her fhe gh 17|(]ﬂp\7vg‘t3 r %gﬂ ’er'-}riﬁgiq%’ t/y—pg: FgZStes cEhpFh Zt;%glk E' ’
absor pti veJpostEd Hz)li7sdefBed, I r 8.5&Hzp| 216104, daydr @56 Hek 788t (1el, duh=

P 4 f , ; Lo, A : ¢
coct usi ve bdgrAS SIS0l PR R R A2 ol ene rto the

bl ood st r eAnalsioc B1éds-@: sem - per neabl e nenbrane covering a reservoir

cont ai ni ng the agfcidv%. gpgag‘dgqr}t with or without a carrier, or a matrix
containing the ~activé ingredient. Oher occlusive devices are known in the
literatlQre. Suppowid 6 g123HNIARX i ons may be nmade fromtraditional

materials, including 20 cocoa butter, with or without the addition of
waxes to alter the suppository's nelting point, and glycerin. \Water

sol ubl e suppository bases, such as PRt ene gl ycols of various

nol ecul ar wei ghts, may al so_ﬁg_Hzggxgﬁﬁgn)gggﬁngﬂo@n of representative
e

exanples of this invention is descri bel ow. Synt hesi s of Conpounds
in Scheme 1 | NTERNEDEGMEOURdIGRSTRIRRAMEE oY r9adting Rt methoxy-7-(3-methoxyphenyl)-

yl)
27 27" Phol TR (G528, 182 nitBh kP Byl IRGE ) & FRE diRbrdiy €0 2% oy
0C was addbtethiadi B taigieldribtha(28%xofl Boviite sfidymp i1ﬂ&1§5'(§};ng\,lMBSDMﬁQ-9ia)i The
overni ont - P2 581 T8 (i ML LBRIMEIE LS G o0RE ETPRARA AT 0% LH A,
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 C4H4205:
Calc'd :C: 81.34 H:5.12
Found: C: 80.96 H:5.07 .

25 EXAMPLE 1¢
7-Phenyl-2-naphthol
The title compound was prepared by reacting 2-methoxy-7-phenylnaphthalene
(0.53 g, 2.26 mmol) with pyridinium HCI (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= 275Hz,J= 870Hz),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= 824 Hz),7.99 (1H, d, J= 0.92 Hz) 9.81 (1H, s); MS (ESI) m/z 219 (M-H)".
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WO 03/ 051805 PCT/ US02/39883 wth ice water to deconpose excess anhydri de.
The m xture was nmade slightly basic by the addition of saturated sodium

bi car bonawe osok1305 on. The resulting | ayers were separ at esdcanmdor/smssagueous
| ayer was extracted wi th dichloronethane (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 purified by

silica chronpt aphy, (5%,et hyl acetate-hexanes) to yield 8.08 g (97% of
the title P&‘gﬁpfggﬁﬁp'a%) &-ﬁ‘g@r, colorless oil. 'H NVR (DVBO- d6) 8 3.92 (3H,
s), 7.30 (1H, ddalcdC=86k6885H47, J = 8.93 Hz), 7.42 (1 H dd, J = 2.59 Hz, J

='8.93 Hz), 7.52 (1. H. 5..2.38 Hz), 7.96 (L H d, J = 9.12 Hz), 8.00
(1 H d ) 2.%§8P&';¢'8§76%|'?'92H, d, 2§38 Yo Hz): B (EI)rﬂzS%)G(M)t

Anal . for C12H9F304S Calc'd: C 47.06 H 2.96 Found: C 46.62 H 2.84 15
| NTERVEDI A - h -7 (4- xyphenyl ) napht hal ene Method A A
Sor onisefe € ORRkuAa fy SEhoIRE S

m xt ur e~ of oXYy- 2- F&or onet hanesul f onat e (3.15 g, 10.3
nmol ), 4-net hoxy-phenyl boronic acid (2.2 g, 14 mmol) sodi um carbonate (10
mL of 20 2N aqueous sol ution), tdNTERMEDIATEShenyl phosphi ne)pal | adi um (0.59

g, 0.05 mml), and 100 %ﬁt@ﬁ&%@% tﬁ'gf‘é%l" o??ia?%m&ra%&er were heated to

reflux for 8 hr. The m omtenperature and poured
into 100 nL of 1nld B&OOML fldsk Brhydroxye1detalorex (4r&gt @d.6wntriol)ewds) bzeadmpad e ( 3x

250 L i I 10 i i f
750,70 VSHER Ao 08 AR s S0, DA RS Wb
chr omat ogr aphled (16 % Q Gitd etnhydiroas pyadiee IB3amds }41y4 aimbddwas addeyl folowed byf t he

504" (ari, S SRguRetih 05 B fnd 1 6 3 YRR wb Audfipd®, 2
9.09 Hz), withesatibigarbenate ard wasksi with walers & helorganiellpyegwas pagsedithrough= 8. 36
Hz), 7.65 (2kk =18 ofZnbZled 16 . = 9- w H, d,
3L g0 1 gl FoGilen 1 ittty gt ot iy f f NI
for C186160200 Wilzc DMSQEds) 812.00 (2H., ne). 265 (Bduhd:= €5 M) @3 (2H.8. 17 6.UB2),

7.47 (1H, dd, J = 8.7 Hz, 2.3 Hz), 7.57 (1H, d, J = 1.9 Hz), 8.03 (1H, d, J = 8.7 Hz).

INTERMEDIATE 7
6-(4-Hydroxyphenyl)-1-tetralone

20 4-{[Tert-butyl(dimethyl)silylloxy}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 2.5 M
solution in hexanes, 62.7 mmol) was slowly added via syringe. After stirring for 0.5h
triisopropyl 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-ds) & 0.19 (6H, s), 0.95 (9H, s), 6.80 (2H, d, J = 8.1 Hz), 7.67 (2H,d, J =
8.1 Hz).
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WO 03/ 051805 PCT/ US02/ 39883 | NTERVEDI ATE 4 2- Met hoxy- 7- ( 3- net hoxyphenyl )
napht hal ene The title conpound was prepared by reacting

7- met hoxywd-oapisdhyl trifluoro- 5 nmethanesul fonate (2.20 @CcTASE839se®l ) with
3- et hoxyphenyl boronic acid (1.20 g, 7.90 (mmol) according to nethod A
above to yield a white solid: nmp 58-59C,"H NVMR (CDCI3): 6 3.89 (3H, s),
3.93 (3H, s), 6.912 - 6.94 (1 H m, 7.15 (1 H dd, J = 2.42 Hz, J 8.83

TS oot s Bl ol gbphes g iy i

d, J = 8.847.01fmdl) 4- {fte&&)u()a(dIrhethyl)sﬂyl]exﬁpﬁénw{m)'cnld @itl (545 Id, 20)4 niviol( ESI )

12 265 (Uil el AR, bl i e a8 iR o0y P o1

conpound V\mtrahrsetpmmlphyspfmwopallagluﬁw(@r)s(mg Q-&ﬁalmlmdlvym PMEf(RO@mal-) was

th I 83 4 12
e BABHE o BE 02 17 T et N R B84ttty 12
62-64 C, 1lHcetdie (20), @GD@D@t)en(ﬂ’a&'dQE a({Hd. dhe splidswere washed, with hexan%arrqt J
8.79 Hz H = Qo H, 7 1y. 50
(2H, n')) Eg%é’tj c]g_r< vaggum‘]to'&gB é% gg&}jgi/oggs t7ro A s()ﬂd 8]@29872936(6%Hﬁn)
7.76 (1 H, N#MR (806 MHiGDMﬁ@ de¥7d 8496((2HHN),R.6Q(2H, 8. -ll=26HZHZ) 299LH.2, =50 I

g5, 48 11 6 O i & oML 78N phpt g g 20 RFE #5708 ¢ ©

7- (4- Hydr oxq/paéﬁwl)-fﬂé napht hol 30 Met hod B

2- Met hoxy- ¢ h—?)‘d .phenyl ) napht hal ene (1.02 g, 3.86 mmpl) was added to
of pyridi n| um at 190C. The solution was stirred for 3 hr at 190C
and cooled to IC@b?rdtCe @ﬁd‘!tﬁr@and stirred with 200 nL of I IN HCl. The
resulting suspepgh®rt:Wwod4fi!4.65ed and di ssol ved ethyl acetate (500 ni).
The conbi ned organic -46 WO 03/051805 PCT/ US02/ 39883

15 EXAMPLE 1d
6-(4-Hydroxyphenyl)-1-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) 8 6.82 (1H, d, J = 7.5 Hz), 6.87 (2H, d, J = 8.1 Hz), 7.29 (1H, t, J = 7.5 Hz), 7.38
(1H, d, J=7.5Hz), 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 CigH120::
Calc'd: C: 81.34 H: 5.12
Found: C: 81.22 H: 5.30
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| ayers were washed with water (200 nlL), dried over magnesi um sul fate,
filtered, the solvent renoved under vacuum and the product purified by
silica chwomansgpaphy (40% et hyl acetat e-hexanes to yi el dC@362/8p8689% of
a white solid: np 210C, 1H NWR (DVMSO-d6): 8 6.89 (2H, d, J 8.58 Hz),
7.05 (1 H dd, J 2.42 Hz, J—8775Hz) 7.17 (1 H d, J 2.24 Hz),
7.52 (1 H dd, J 1.68 Hz, :840Hz) 7.61 (2H, d, J =8.58 Hz), 7.74
(1 H d, J_= 1 8.58 Hz), 7.86 (1 H d, J = 1.12
Hz), 9.60 ?Y“ﬁ?esb‘s%’%@m?ﬂ ‘14 y‘f)'ée)"‘e (ESI) miz 235 (MH)-. Anal. for
Cl6H1202: Calc'd :C 81. 34 H 5.12 10 Found: C 81.23 H 5.09 EXAMPLE 1b
7-(3- Hydroxyphenyl)-Z- napht hol TINTERMEDRATHMNPoOuUnd was prepared by reacting

2- met hoxy-7-(3-met h 1 | 97 | th
vt m KT (8. gy ot SRR R SR aRREMee, a1 o 0. 13" (2%
3f Og \(MIS }_' e sol i do apnittGr: 665151orﬂ1d:46Nth6}E9MBQatdﬁl)ahe (63 B97H 1008 mptbi) énd'i m,

7.20 (2H, Fﬁqga’k‘ﬁ%tﬁ'gh@zﬁyg’?‘?g’;’t"iépfﬁ”aﬁ{“?“%%)lg'(% ’megd‘”a% adé%d f4s°rr@“°”J °f—§‘8 54
JHz): » Zém n(elhdatyphbnyunagr&smm bb)'mdé IBTHFL(480 ml of 058N I.'r:énumz:),,zon @fhol)Ll H, d,
Anal . . for Hé%%ﬁ?%‘g soéﬁ?r& WS- “&3 eg 8§§§#é ?Zh h %%cﬂ%@to( E§ é@d 5@ #%tfg%
EXAIVP:_E 1; mL7efPiNeHEI. - Phenanpitdrb ovas e‘Ktrectgd with drmmnomatguamaanbgnmjad thalough a A
o (109 251 GHEX i AR HIHERORERRAE® i Solvih oefytBlBd o Y aPHLAEL T,
sol i d mp Yeibwi 48 vilHciNMRS( Bivtber diyifie® by. §(ch 1QHrom3109mhy 12&-52‘707@th’5|i J =
w7 o6 ( PE s oiegs 288 {8y oftheru Svbater Blynfg Sy o, L

A 780FE) ' HNWB (CDOH): 58 56 (3H, 8). FOHEH, 8),F101 (RHHd, & F:8. NEHEEBI- i 2
219 (MH) g1gé(5ﬂ¥@)%é§?ﬂt—§%§JEC§ééJ§9ﬁ 76888, 6L 1 e8Pz, GL8H 20, 7076l H2O

Calc'd C. 86. i
15 7.80 (2H, m), 7.91 (1H, d, J = 0.94 Hz); MS (ESI) m/z 265 (M+H)".
Anal. for C18H1602:
Calc'd: C: 81.79 H: 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 (CDCl,): & 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 C47H,,0:
Calc'd: C: 87.15 H: 6.02
30 Found: C: 86.75 H: 6.14
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Found: C:86.72 H 5.62 5 Synthesis of Conpounds in Schene 2 | NTERVEDI ATE 6
6-(trifl u oronmeth anes u Ifonate) -1 -tetra lone In a 500 nL flask

6- hydr oxyw0-08@s1868 one (4.8 g, 29.6 mmol) was azeotroped POTWSON398%3 enes
and di ssol ved in anhydrous CH2ClI 2 (220 nmiL). The solution was then cooled
to OC and anhydrous pyridine (3.35 nL, 41.4 mvl) was added foll owed by
triflic anhydride (10.0 g, 35.5 nmol). After 0.5 h at 0OC the reaction was
guenched wi th sat. bicarbonate ar‘g.r h wat er. The organic | ayer
was passed through a silica plug an concentrat ed to 8.39 g (96% product
as a pale yellow oil: 1H NVR-Meth@os6-phenylbhplithaBnecs 2. 07 (2H, n), 2.65

(2H, t, J =,6.5 Hz = 6.0 ~ §i 7 & 7 Hz,
25 1z}, 759 (i (megind dek Bigpiisabigeuif, Epromd o ethdolapaiede 1157

| NTERVEDI ATE 873 B-nfrslHydihorlygstybmgdnesiunt dtoraitierascoiing to the method used to
4-{(Terk-b i'ﬁB]i-t%éi in! S0 lar L n 0. fiiask was
added (5- b:f’gérﬁ)a(pr)%énoxy E‘%Z‘Pt% ﬁr@qﬁgla newﬁdsg%hd "@215%12@“? I—@and
anhydr ous NME (CD25):ri3.94 i, sm Zt16r-e7was(2t71001)eﬂ314o- 738¢1ldnnh) ne. b@ut—y‘d #9t hi um
(25 nL of u egc;g]e : 3).slowy added via
syringe. A%% %t@nk&agmn@y tr§|8|2 g'b'rrg yl ?grat (60 m., 261 mmol) was
added and tMi& (B 232 M43 . stirred for 1.5 h 25 at -78 C and then all owed
to vvarmtoﬁg{gplf&rg fiegperature. Then ice cold 2 N HCl (150 nlL) was added
and the mixture was $tirred for 10 minutes. The mixture was then extracted
with etlAyl acet &aéC’C(‘:{S()W rlite@l0dver Na2SO4, and concentrated to

approxi mately 5Q yhqundRy7d §dsi¢ed pressure. Hexanes were added to the
concentrate |nduce crystal I I zation (3 crops) which was then coll ected by
filtration and 30 then dried under vacuumto give 12.36 g (89% of an

of f-white solid: 1H NWMR (300 M—lz,legﬁ}E%O 19 (6H, s), 0.95 (9H, s),

6.80 (2H, d, J = 8.1 Hz), 7.67 (2H, d, = 1 Hz). -48 WO 03/ 051805
PCT/ US02/ 39883 In a 500 M@thqw&(mtwwenyl)naphthalene

6-(trifiuor onet @Eiﬁﬁlcggﬁsb%fﬁ(% i'v% s pRddafed F'ea(:ﬁné)ngetlérg V- Bmc)waghthalene

4- {[tert but yl (di et hyl heny oronit acl
prepared fr(3fPahddd) mrrwdwﬁh%%ﬁt alﬂ@y beraygc QC'QsiZZ‘BM éé}u'ie@n@l a@@'@”@rm)l)

and tetraky %gémadomﬂy.hmﬁmp (38 %#L?gﬁtﬁ%% P 8BcOtH QDTS 3 83 DVE

(200 M) wa brou tore e reaction was
cool , extrddHes), \&QZKBP@tSﬁyﬁ.QO (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= 7.45 Hz),7.36 — 7.39, (1H, m), 7.70 (1H, dd, J =
20 1.86Hz, J= 870Hz), 7.77 — 7.80 (2H, m), 7.96 (1H, d, J = 1.24 Hz); MS (ESI) m/z
265 (M+H)".
Anal. for C4gH1602:
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-chlorophenylboronic
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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acetate (3x), and concentrated to a solid. The solids were washed with
hexanes and dried under vacuumto 3.68 g product (929 as a brown solid.
np 208- 21WG;030580NVR (300 MHz, DMSO-d6) 8 2.06 (2H, m), 2Pe0/usEIA3ISE3 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 (1 H d, J =87Hz), 9.74 (1 H s); M5 10 mlz 237 (M- H+); Anal.
for Cl6H1402: Calc'd: C 80.65 H 5.92 Found: C 79.04 H 5.60 15 EXAMPLE

1d 6-(4-Hydro h 1) - | .- ol _tl ask d _

6- (4- hydr o%%n@ﬁgi Wﬁ"&b t‘?’aﬁI ﬁﬁ@wwo;%%%q‘ig} - mf’,&gzﬁzﬁﬁuﬁﬁoﬁ JSar bon
(510 ng) amrtk Bz)cy®eNBH( ) 8119 (1HTBE oBsHy 8); was heated to reflux for 24 h,
cooled, filtered cel i and extracted with 1 M NaOH 20 (2 x 25 nl).
The aqueoué\kf?ﬁ'zze%é%%]@ﬂgﬂg%{@fﬁﬂrﬁg , extracted with ether (3x), and
passed t hr gungh fax GiH44Ci®:pl ug. Concentrati on under reduced pressure afforded
260 mg -(53% product.. 1g solid: np above 200 C (dec.); 1H NWVR (300
MHz, DVBO- d6) g%%fﬁﬁﬁdpﬁ = 7.5 Hz), 6.87 (2H, d, J = 8.1 Hz), 7.29
(1 H t, J =7 5obag:, C:7EIMH(L3H, d, J = 7.5 Hz), 7.63 (2H, d, J = 8.2 Hz),
7.70 (1 H d, J =85Hz), 7.99 (1 H s) 814 25 (1 H d, J = 8.5 Hz),

9.59 (1 H, s), 10.09 (1 H, s);: MSmz 235 (M- H+). Anal. for Cl6H1202:
Calc'd: C 81.34 H 5.12 Found: C EBAMPRERe 5.30 -49 WD 03/ 051805

PCT/ US02/ 39883 Synt hesi s of ?@%ﬁ#’é}%hmﬂg‘ﬁ%@ﬂ%" NTERVEDI ATE 10

2- Met hoxy- 6- ( 4- met hoxyphenyl ene m xt ure of
2- br ond06- et hoRyvethbxyhéd(emetti&@phiahynaphitaléhentdd@ 1)y, ah@ mmol) was added to

of a0 ot naXJRan PAEEREGT 8RR GrH e e nad T =2 8 T 855 200
mmol ).  Thevitkisblicdns ol 280 @chloss dwatadote); r'ef NMR [DMSS-dgy 5 680! @M, dp RT,

o SO LI 200 7 B ok N SR g LA S TR AV il
di chl or onet7#sg@H, Ghe = @l54erE), WdS (MEoy.ed=t N9 iHe| d =a8@euds), 7 yel(1tovd,sok i d
whi ch vgs TS 7P (iH 89 JRY 6 Lgf A3 ATRLH% 800 (&) 9985 R b ms
(ESI) m/z 235 (M-H).
Anal. for C4H1205:
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 mmo!) 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-dq): &
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 Hz),
8.11 (1H, d, J= 1.19 Hz), 9.65 (1H, s); MS (ESI) m/z 219 (M-H)".
Anal. for C4gH1203:
30 Calc'd: C: 87.25 H: 5.49
Found: C: 87.31 H: 5.86
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acet at e-hexanes) to yield 25.68 g (97 %9 of the title conpound as a white

solid: np

190 C, 'H NVR (CDCI3): 6 3.86 (3H, s), 3.93 (3H, s), 7.01

d, J = 8.V60 obiay18057. 14- 7.18 (2H, m), 7.63 (2H, d, J = 8. 50CHAN2/PSET

dd, J = 1.
0.94 Hz);
6.10 Foun

68 Hz, J = 8.73 Hz), 7.76 - 15 7.80 (2H, nm), 7.91 (1 H d,
M5 (ESI) mz 265 (MtH)+. Anal. for C18H1602: Calc'd: C. 81.
d: C 82.04 H 6.17 20 | NTERVEDI ATE 11 2-(4- Met hoxyphenyl)

(2H,
(1 H,
J =
79 H

napht hal ene The title conpound was prepared by reacting 2-brononapht hal ene

(3.04 g,
met hod use
solid: np

14.7 mmol) with 4-nmet hoxyphenyl magnesi um brom de accordi ng
d to prepared interrredi aE)&AMBLEmgyi eld 2.89 g (89 %9 of a
114C, 1H NMR 25 (CDCI 3)..

6
Hz), 7.43 - 7.50 (2H, m), 7.65 (21 °8V'§5‘3E§@°‘/3 Hz), 7.71 (1 H, dd,

1.84 Hz, J

2- Met hoxy-

to
white

7.01 (2H, d, J = 9.06

J =

= 8. F6elitlg comp@hd-was B@:péﬂald byrr)aactmg%rr(emobdy -6-ghenylnapl@hd@éndiz) ; MS
El) mz 234 + _Anal. f Cl7H140: ‘d:, S 87,15 H. F d:
C ho 7 08 1230 iR, i B BeEER AT abaator Rrkiub A S

§rellh@32|g oﬁamtdnalngmepﬂh@oﬁd t g 169MTOLNY WANMR EINVMS

@dj sP¥ MEACti ng

or o e actBRdThy 1 (0 PhBmbenbsATka e (1 mwm AR ol d

1.59 g (82 7"4)7 of7.50 (@b, he, BOBI(UH, o L2214 126(2 J1=H NRHQ{DO{@M 7 @HO4n)( 3H,

s), 7.16
7.72 (2H,

s Brg =B aohenhongin’d 47 {30 B ofio Qe ok Y7 L D50

7.69 -
M) +.

Anal . fior GISHESIDW/AQIC@d)d: C 87.15 H 6.02 Found C. 86.79 H 6.14

| NTERVEDI A
conmpound

15

20

25

30

E - hoxy- 6- ( 3- met hoxyphenyl ) napht hal ene 15 The tit
a%?%é?%edbby reacting 6-net hoxy-2-brononapht hal ene
Calc'd: C: 87.25 H:5.49

Found: C: 87.05 H:5.55

EXAMPLE 1h
6-(3-Hydroxyphenyl)-2-naphthol

The title compound was prepared by reacting 2-methdxy-6-(3-methoxyphenyl)—
naphthalene (0.51 g, 1.90 mmol) with pyridinium HCI (6 g) at 190°C according to
method B to vyield 0.21 g (47%) of an off white solid: mp 192-194°C; 'H NMR (DMSO-
ds): & 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 C1gH205:

Calc'd: C: 81.34 H: 5.12

Found: C: 80.94 H: 5.09

Synthesis of Compounds in Scheme 4

INTERMEDIATE 14
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
(5.85¢g, 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

-53 -
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(3.09 g, 13.0 nmmol) with 3-net hoxyphenyl boronic acid (2.18 g, 14.3 mol
according to nethod Ato yield 1.18 g (34% of a white solid: np 80 C, 1H
NVR ( CDCI8D:0F03888 (3H, s), 3.92(3H, s), 6.90 (1 H dd, PcEFRod3sty, J =
7.76 Hz), 7.14 - 7.18 (2H, M, 7.22 - 7.24 (1 H m, 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, J = 8.70
Hz), 7.77 - 7.80 (2H, m, 7.96 (1 H d, J =1.24 Hz); M5 (ESI) mz 265
(MtH) +.  Anal C138H C. - .6..10 Found: C:..81,61 H
64y 25 ERARSPEECI] bY é‘gﬁé’"cﬁﬁber SR Sistigd St sk SancRatge v Bt

6- br onp- 2- magthtehtolyidld 17.25 @, (98%) ofrtra fitle @nudouod ap hevhitelsotidnimp B-t74ACC; 5 g,

et raki st/ AT BRGE nerte) 85 Phdrion) b 3o (o So 28 wBey 7130 Bl o

m-) was \er @.0eHe), db7a@endUnyg 866 Mej, Tl @H, @d] urn 108 Hepd sgBRahyz) 30%

et hyl agetatge-, . .hexane 0 2690,_,0 rutas t id:
116:118°G '#% (RS o HBE /6 Bt Yot i fion 2l Of 3o’ gzt'i%éoi@l% "
7 13 (2H, oEl) rﬁ/zzBZS((M)'H td, J =7.9 H, 0.9 Hz), 7.51 (1 H t,

7.80 bﬁl—g@c (1 H s), 9.88 (1 H s); Msnlz 253/255((31
patter n) ( 1® 1)’A\na for CIGBH'CIO 5 Calc'd: C 75.45 H 4.35 Found:
C. 75.20 H 4. 343aE>dM(ZPIGEQQd-| 441 4- Hydr oxyphenyl ) - 2- napht hol 10
2- Met hoxy- 6- ( 4- ) ht hal ene (5.61 g, 21.2 mmol) was added to
pyri di ni um HCl @BM)@/%?%C{'%COF& ng to Method B to afford 4.88 g (98%
of a White solid: np > 220 (discolors above 200C); 1H NMR (DIVBO dé): S
6.87 (2H, d, J = 8.54 Hz), 7. 2.34 Hz, J 8.76 Hz), 7.11
(1 H, d J =2.14 Hz), 7.58 ZHNdeigwéH@T%S 765(1H dd, J:1.92
Hz, J = 8.76 Hz), 7. TL€Karo-2- ntethqxsefi-iﬁ-n&taqu@)enyl?nmmtbaleme d, J = 8.97
Hz), 795 WMethod® ' 9-56 (1 H bs), 9.70 (1 H bs); M5 (ESI) mz 235

(MH- 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 (CDCl;): 6 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 C4gH15CIO,:
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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Anal . for Cl16H1202: Calc'd: C 81.34 H 5.12 Found: C 81.05 H 5.18 20
EXAMPLE 1f 4-(2-Napht hyl)phenol The title conpound was prepared by

react i ng wo(dosmsvhoxyphenyl ) napht hal ene (1.01 g, 4.31 nmpCr/usnt/besg® g of
pyridi nium HCl at 190C according to 25 nethod B to yield 0.84 g (89% of a
white solid: np 148C;, 1H NNR(DIVBOd6) 8 6.92 (2H, d, J = 8.71 Hz), 746
- 7.53 (2H m, 7.66 (2H, d, J =8.71 Hz), 7.79 (1 H, dd, J:178Hz =

1540 bl ey Ay kel 2 s b
03/ 051805 PO \M031 3000 (EXANPLE. 36 & Phopy s 2-naphthol The t1t1e

conmpound Wgs%yd%épipga%% @\(@ngoiﬂﬂﬁ)hﬁg%lb-%ﬁgnel napht hal ene 5 (0.54
g, 2.30 mmM9 (BBI} in/203138346 (M-H)um HCl (10 g) at 190C according to nethod B

to yield O. alight pink solid: nmp 169-170 C, 'H NMR
(DVSO-db) : A%%%%Igﬁa{@l& "dd, J = 2.56 Hz, J =8.54 Hz), 7.16 (1 H d, J =

2.56 Hz), 7.35 CakB&:EQ.MH:A52 7.47 - 7.50 (2H, m), 7.73 (1L H, dd, J =

1.71 Hz, J = 8. %qu)z%eéﬁgq{?%@z?g (3H, m), 7.85 (1 H d, J = 8.54 Hz),

808(1H d J = (1 H s); 10 M5 (ESI) mz 219 (MH)-
Anal . for Cl16H120: Calc'd: C 87.25 H 5. 49 Found: C. 87.05 H:5.55 15
EXAMPLE 1 h 6-(3-Hydroxyphenyl) - 2- The title conpound was
prepared by reacting 2-nmet hoxy- 6- (3 rret oxy henyl ) napht hal ene (0.51 g,
1.90 miBl) with pyridi ni uhChitiroEs(4e)ydaoxyrdeayheenaplithgl to nethod B to

yreld 0.21 g (49} Qfie 2nHiduntihinbs SRbALY BY ftidy Hecniddd-MBiHd) 8-
methoxyphenyl)naphthalene (0.32 g, 1.07 mmol) with pyridinium HCI (7g) at 190°C
according to method B to yield 0.12 g (41%) of an off white solid: mp 222-224°C
(dec.); 'H NMR (DMSO-ds): 6 6.88 (2H, d, J= 8.46 Hz), 7.29 (1H, d, J= 8.88 Hz),

15 763 (2H,d, J= 8.50 Hz), 7.81 - 7.88 (2H, m), 8.02 — 8.08 (2H, m), 9.59 (1H, s),
10.43(1H, s); MS (ESI) m/z 269/271(M-H)".
Anal. for C4H4,CIO;: :
Calc’'d: C: 70.99 H:4.10
Found: C: 70.59 H:4.12
20
EXAMPLE 1q
6-(4-Hydroxyphenyl)-1 -met!\oxy-2-naphthol
A mixture of 1-bromo-6-(4-hydroxyphenyl)-2-naphthol (0.41 g, 1.30 mmoles),
CuBr (0.19 g, 0.13 mmoles), sodium methoxide (3 m! of 4.4 N in methanol), and DMF
25 (6 ml) 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= 1.41Hz, J=8.78 Hz), 7.94 - 7.98 (2H, m), 9.54 (2H, s),
MS m/z (M-H) = 265;
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20 d6): 8 6.75 - 6.78 (1 H m, 7.120 - 7.14 (3H m, 7.16 - 7.18 (1 H m,
7.65 (1 H dd, J =1.79 Hz, J =8.57 Hz), 7.75 (1 H d, J =8.77 Hz), 7.84
(1 H d, wo»3®s189sHz), 8.01 (1 H d, J =1.59 Hz), 9.51 (Pﬂ:THIlsoy}szss;g 78, (1
H s); M5 (ESI) mz 235 (MH-. Anal. for Cl6H1202: Calc'd: C 81.34 H
5.12 25 Found: C 80.94 H 5.09 Synthesis of Conpounds in Schene 4

| NTERVEDI ATE 14 30 1 - Bronop- 2- net hoxy- 6- (4- nmet hoxyphenyl ) napht hal ene To a

m xt ure of (4- met hoxyphenyl ) napht hal ene (9.68 g, 36.6 mmol)
and gl aci a™" spg%f@%éﬁa (150 M -) was slowy added a solution of bronine

(5.85g, 36.6 mMMblajc'd:n"Cgb&Bithb.38cetic acid (20 nm). The m xture was stirred

for 1 hour and r I uspensi on was poured into water (200 m-)
and the solid prégﬁ%tE%S@I%%S/ 051805 PCT/ US02/ 39883 was col |l ected by

filtration. The solid was triturated first with water and then with et hyl

acetateto title conpound as a white solid: np
172-174 %ﬁ‘iﬁ%ﬁé“%’é@ﬂ%ﬁ)(}ﬁ@% g%h%'ﬁﬁs 4.05 (3H, s), 7.04 (2H, d, J =
856Hz) 7.30 (1 H d, J =9.01 Hz), 767(2Hd J—865Hz), 7.81(1
H dd, J = 1.61 Hz, = 8.84 Hz) IEFERIEDI(\TlEﬂrﬁd,J 9.04 Hz), 7.94 (1 H,

for Cisthon g’ Cgl <2:E '("%X'g"@gmﬁfh VRS ﬁ”‘&gp&%‘a&fﬁ (524 "o A
ICNXESRII\J/EDI ATE 15 To]a leumroefzzmnmrtzaxd@ (ﬁor?(ethzm’phawphbrwmqrnapﬂhalhae ¢hes gl\/let9 god
15 mmﬁ? )dn %&%y é&étnge § Waﬁy OVﬁ’( éﬂa T Ibég?%'ufﬂ ((109 \%i-'s&he%t ed to

rﬁfl ux ff)r NBin annatoe Tlasbéstulting sHltivh w3 stived R GI78el tfor thm@rmhemp@rrmtaur e and
the resultin

acetonitri ISBE‘f'BP 9% ﬂTfUOWbﬁﬁged‘leg&M a¥( é}gtl :rﬁr%olggﬁyatﬁﬁ)edgw\gg%gq% sol i d:
nmp 158- 164 Afer .’1_2 aHdNMRaIG@CL3B°C ahé re%?:tlérﬁbdas warméd @broofrdtempe)aturé, fsuré@H, d,
J =862 HZ% water cg extracted wﬂh ethyl acetate (2x2750mL)( le_r|1e comBllned §rgg§|cl_lgyzers
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 (CDCl,): & 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 =
1.60Hz, J= 8.79 Hz), 7.93 (1H, s), 8.09 (1H, d, J= 8.77 Hz).
20  Anal. for CygH150,5F:
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= 873 Hz),7.29 (1H,d, J= 9.12Hz), 763 (2H, d, J =
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20 7.82 (2H, d, J = 9.01 Hz), 7.95 (11-1, d, J = 1.36 Hz), 8.27 (11-1, d, J
= 8.81 Hz); M5 (El) nmz 298 (M)+. Anal. for Cl18H15CI02: Calc'd: C 72.36
H 5.06 Wouwndsis@s 72.06 H: 4.89 25 EXAMPLE 1 o PCT/US02/39883

1- Brono- 6- (4- hydr oxyphenyl ) -2-naphthol To a sol ution of

6- (4- hydr oxyphenyl ) - 2-napht hol (4.02 g, 17.0 mmol) in acetonitrile (150 nl)
at 0C was added NBS (3.03 g, 17.0 mml) The reaction was 30 stirred at 0C

roetate (30450 7 BB Wbt ndaedi st corayee eF e rod! B HOVERLr
dri ed over(1|ﬁatj|Ju=m$m Ha}, &,14f(MHt er.ed, 86’\3&|tn)rat|on of the solvent, and
purificati %g’ P&&.{JI b C coI umm chromat ogr aphy (20% et hyl acetate - hexanes)

yi el ded 5. ?5_'15 of the title conpound as a tan solid. The title
conmpound was f uCala: QuBidiitEdh.28/Nr48érse -54 WO 03/ 051805 PCT/ US02/ 39883

phase I—g’LC to yﬁb&z?:\yglogzg_l %.}Q 2§W 208-210 C; "H NWR (DVMSO-d6): 6 6.89

(2H, d,°> J =38 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); Ms (ESI) mz 313/315 ( for Cl6HL1BrQ2: Calc'd: C
60,05 11 302" Fount G 80.63 1 Mepmediafiife 1p 10

1- Chl or 0- 6- (4- hydr ox?ﬂﬂﬂihpky-ﬁﬂﬂwhbmheﬂhd-phen)énmhtbdand was prepared by
N e e AR i ?8@& d 0. 12
g (419%00f 2533 mfrfol)\ﬂmdttetr@@ﬂ(tr@hemhpimahme)w@laddldnéO y3 gmmwmnemwsw €10 8
g gg (HE? gn Jwas gd(%gi F%{%_r{lylrz g%%gﬁénfﬁom@e (g 2m: &ﬁ% N ) %ﬂwér)7 e ('%J’Z‘tlorgo 13‘1
H s); M m@sluye Wiy stiresy QW@(IM piyerpight, .copigd t@IWI@PEEathe(Eﬂ%eqjth(ﬂ N0. 99
H 4. 10 HCI (100 mL), and extracted with ethyl acetate (3x200 mL). The combined organic
layers were washed with sodium 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,): 6 3.85 (3H, s), 3.87 (3H, s), 7.01 (2H, 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 C4H20; 0.5 H,0:
Calc'd: C: 82.50 H: 6.06
Found: C: 82.60 H: 5.66

INTERMEDIATE 19

25 2-Methoxy-6-(4-methoxyphenyl)-1-methylnaphthalene
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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Found: C. 70.59 H. 4.12 20 EXAMPLE 1q

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

1- br ono- 6wOM3hydoodxyphenyl ) - 2- napht hol (0.41 g, 1.30 nmol esx/useuBisy 0. 19 g,
0.13 mmol es), sodium nethoxide (3 mM of 4.4 Nin nethanol), and DMF 25 (6
m ) was heated to reflux for 3 hours. The reaction m xture was cooled to
room tenperature, poured into HO (50 m of 1 N aqueous sol ution) and

tracted with ethyl AT
emshed v t K ST oS sisors onderah C: o MEFSRanCE, S by efigle "o
filtered, sgW| PEdZQiH shlneBi74 Haznd7 20TH fd, 9c= BY1$2), .60 cplsormHciy,anes gr aphy

ﬁfiﬂ?oﬁhﬂyééﬂ? Sere BBl U0 b5k ek B S L' (5 o,

= 8. 47 Hz)An31ic9q1;4g0203H20=881 Hz), 7.57 - 7.60 (3H m, 7.71 (1 H,
dd, J =.1.41 H 7.98 (2H, m, 9.54 (2H, s); MS mz

(MH" 2 265 %ﬂ%‘-g?ﬁ%%h%&%m/u_sozlsgsss Anal . for C17H1403: Cal ¢' d:

C. 76. 68 H: 5. 30 FboathdC: 80:2DaH:4633: 5. 13 5 Synt hesi s of Conmpounds in Schene 5
| NTERVEDI ATE 16  2- Met hoxy- 6- (4- met hoxyphenyl ) - 1-f | uor onapht hal ene To a
sol ution of 2-nethoxy-6-(4-nethoxyphenyl)-1-brononaphthal ene (1.28 g, 10
3.72 mol ) in THE (25 nL) at -78C wa&xamPbBHy added n-butyl lithium (1.9 nL
of 2.5 N in hexanes).

Chitiy minutes and o sol GFIEROSH N OORbEBN SRamitbd i e (1,40 o 4.5
mmol ) no THE ( 10hattjle saspadideeas prephed b&raakdlngiz;mathohy-&(u-metﬁ@@phériye |
t { er, { t
W et nyl mERRER5@o8 Ras0Gh B8 hfou BT Benc PrRE 02" urd fEhes

W It h wat er soltiore®. bmol)sacﬁoudmgltd fmathed D td vielddd13 g apb) af aovhitefsotihenp
Sel dod’ o a9k (s IR skl 4 C FR 1R S s K TR AT

3.88 (3H, 9)61 &i{)é (U3H, 853, Hz)77(65 (aHd, d= Jo.+2 iz F . P& 1H,7d,28=- 877734z} 1 H,
3’5)7; Qé_ 65 9(21(1f;| §H rr)8’738H sl(gz%)(ﬁ'v-l, §dg 63 (TH, B5)%%0.66 (11, 53)BME (&N m/d- 93 (1
253 (M-H)".
Anal. for C;gH1FO,: :
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 Hz),
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 C4;H;NO, " 0.4 H,0O:
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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20 Anal . for C18H1502F. Calc'd: C 76.58 H 5.36 Found: C. 75.78 H 5.95
| NTERVEDI ATE 17 25 2- Met hoxy- 6- (4- et hoxyphenyl ) - 1- napht honitrile A

m xt ure oWVob3lbsBnd- 2- met hoxy- 6- (4- met hoxyphenyl ) napht hal ereT(Go¥ssgs 2. 21
g), CuCN (0.24 g, 2.66 mol) and DVF (10 m-) was stirred at 120C for 4 hr.
The reaction m xture was cooled to roomtenperature, slurried with ethyl
acetate, filtered through silica, and evaporation of the solvent, and
purification by silica colum 30 chromat ography (20% ethyl acetate -
hexanes) yielded 0.19 g (30%9 of the title conpound as a pale yell ow
solid: np 182-185C, 1H NWR (CDC13): EXAMFRE 1t3H, s), 4.09 (3H, s), 7.03
(2H, d, J =8.73 Hz), 7.29 d . J =912 4. (2H, d, J = -56 WO
03/ 051805 PCT/ US02/ 39883%'@T'%w’ﬁfYPh?!ygeﬂféew%'&?p'ﬁﬁé' 1.98 Hz, J = 8.73
Hz), 7.97 (Methbd® J = 1.98 Hz), 8.09 (1 H, d, J =9.12 Hz), 8.14 (1 H, d,
J = 8.738 Hz). Amala mixture GLEHHARNNY-6-CamettdxyiBenyl®-1$hehyinap2idaidhe 40.84 g, 5

2Nt hoxy- 0-1CAVRED b S ERBGH TILL 2bifant AR N, 2P dSsLooPan Ltgppidg @ 2L of
2- met hoxy- GN(id-OreChpxXTIhRIXUre whskillowed &phamasionty t6 Codh tanperdfire2adBwasl )
a0 Lot 2k RS RS PP IR AGkRS! LMD ohird i NeaTEldo W BB (Y,
m xture waexisadted adth athyf afdtate (Gxt3Mimght The coinbitiet @rgamicrayensearatwasbed pour ed
L0 T W, R o, SKABGUAE e B S A EOR0 b, ™
dri gad_ 'ovey enametm:mgﬁ thekblaerd, add plrifitadiped byeaﬂapcncx‘(l)tanril ohjommdzTapfm_)(zﬁé’nL,eS;and
Diel ded 0, S aeblstegiiitsy IMGIUO Y HEaaNe, rqafsBie! (REE BEAGECS) o
(3H, s), 3wudder\&Eduum)at 1050C (2iedd). 14 g£4BLpdf the litle CorBBoundrasddwhidd-solidm) ,
139 - 7 ST 3ih B e T iy oo Rurg s Bl - bl D)
Cal c' d15C. n®2738 H7.66.(68, m), 7.84 (1H, d, J = 8.96 Hz), 8.02 (1H, d, J = 1.46 Hz), 9.52
(2H, s); MS (ESI) m/z 311 (M-H)".
Anal. for C,H160,0.1 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-dg): 56 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-H)".
30  Anal. for C47H1404:
Calc'd: C:81.58 H:5.64
Found: C:81.15 H:5.58
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Found: C. 82.60 H. 5.66 | NTERVED ATE 19 25

2- Met hoxy- 6- (4- met hoxyphenyl ) - 1- net hyl napht hal ene To a sol uti on of

2- met hoxyw6-084s1ses hoxyphenyl ) - 1- br ononapht hal ene in THE @g%/ush)/3®s3 0C 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 aI um na) was added and the stirring

sol ution vv%s ?'89%99&9'&853@%”’5 gm tenperature overnight. The reaction

was poured M tracted with ethyl acetate (3x200
mL). The conbi ned organic | ayers with water, dried over
magnesi um sul fate, filtered, evap&ﬁﬂ%oﬁ?% sol vent, and purification
by silica colum chroIﬁrtdgnwmybrbﬁ%-fhﬁphmyanm]ﬂ|r9éfbytﬁzldne- 57 WD 03/ 051805
PCT/ USO%/ 3%%% 1% 63 g (88% of a white solid: np 136-138C, 1H NWVR (CDCl 3):

S 3.87 96 ., (.3H, 7.0 = 8.7 7, d, J =
9.01 Hz), 7.60 - %6°P5£§F°ﬁ)%?‘b’?W5£‘ "%ﬁ"%'%?-%ﬁ %%f.'%%‘i"? a%&%(?(‘j(]'\ﬂéﬁ' d, J
= 8.86 Hz) (11\/BE©EBB)3 mihgl) 27DMPVER)mL.) wasadddeddmidazglell80.2 g5 056 na@). Theal ¢' d:
C. 80.43 H :

1- Fl uor o- 638 g’t'ﬁidévr Mﬁgigﬁfe’r{gil %g’-ﬁ&eﬁt%ﬁ\ %?igffﬁt@@é: es%lgtlonégsgl TN&?S pr epar ed
by reacti ngxita € Yrmeta@cylpme,%l X r pbmbiake negap®. 12B0s g,

0. 886 gyol

aceor digg st LRl B hiteh gl Radndisgf ufnd) nipiRu st Mopdralloeihe 5 0c
1H NMVR ( DvsOivee) yieBled@ 189 O(lzwhlcruwaswmecemsr maquuntopgeld 19.92g O %-)ofr’r;\e 7.61

oH, d, J d, J =912 H), 7.79 (1 H d, J = 8.77
|(42), 15 7. T'tléfé%ﬁmé’asa%'té;o',d ). 8.05 (1 H, )s), 9. 63((1 H bs), 10.00 (1

H, bs); M HE‘QVW (ADPgls): 23824 (@HH)s).. 1.hE8H., ). (YrO&I(]JM—IM $92:260d2.6/ 1:8.83 Hzb. 58 H

4.36 Foun J3 Bt 074% ﬁxéﬁp Hz, J = 8.77 Hz), 7.54 (1H, d, J =
2- Hydr oxy- g g’r oxyphen 4) - napht Onltl’l? z 2). (
15 877 Hz) 7.61 (1H, d, 881 Hz) 7.90 (1H, s); MS (El) m/z 336/338 (M)" .
Anal. for C1H»/BrO4Si " 0.25 Hzo
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 (CDCls) 6 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 triisopropyl
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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The title conpound was prepared by reacting 2-net hoxy-6-(4-nmet hoxyphenyl)
1-naphthonitrile (0.115 g, 0.397 nmmol) with pyridiniumHC (4g) at 190C
accor di ngwbm3/o2is03ret hod D to yield 0.025 g (249 of a tanpsolisd2/3asgs > 220C;
1H NVR (DMBO-d6): S 6.89 (2H, d, J =8.37 Hz), 7.28 (1 H d, J = 9.07 Hz),
7.63 (2H, d, J =8.42 Hz), 7.88 - 7.98 (2H, m, 8.12 - 8.16 (2H, nm, 9.63
(1 H s), 11.65 (1 H bs); M5 (ESI) mz 260 (MH Anal. for CL7HLINO2 *
0.4 H20: 30

lc'd: C 76.05 H 4 .43 N 5 2 Found: G 76.09 H 25 N
4.83. -58 \9@99%%?‘?)@1‘%5“”%&?7%&?‘3@%&3@0%@@‘ |SE"r‘1‘g'°”)Cf°r 18 minutds. “rie
g- (4- thdr ogmg.@rwé% eﬂtraﬂmwilth Bt-lhyaékfdtétlé|(3x E/so lnflq DrféodagmGtmeai wgamig Ieﬁ/ﬁersl .

- met hoxy- 6- (4- met hox enyl )-1- napht epe : : mo in
CH2CI 2 (25Wﬁ£€) C%ﬂceﬁ"a%BR%E ‘@‘BW 5*12%311 Goe 'Z?F‘?’b%?ﬁrtﬁ’égé(%‘."’%h ﬁﬁ"%\’es' 1 Nin
CH2Cl 2) . Thad mhexsalidepradiect alab @okettddobyltranic avd griddoundeo vadempter vigldrié.;and was
stirred.overpight., The r ing solution S poured into water (100 L)
and ex?ra@t(Z%@’afqtﬁegﬁﬁgfagé%}da%ean(?ﬁ‘fbge ?T?_V}b%.' The conbi ned organic | ayers
wer e was hedH l\?\llRVi(DMSSBﬂd):r&iO.e_d (SIG,C&)umr?bi (ellar bpl’léﬂtoeﬁglobdu @fE.SﬁiH'z,eﬂ=Wl _
magnesi um evapo [ sol ve rificatjon ilica
col umm chr t'o Qﬁhf Z'Sé/gégﬁﬂﬁo;%béféfe{'hgg‘?g@) 7 gl(ﬂ%mé‘g be b%ﬁ%r ative
r;ave[]se- phfiSze &E&.Gz&,gﬁsmwﬂ,\r/\% J undmlf/ ga};L&Bﬁ &tH,Ji)SMSQEsﬁlphmzeﬂoa()(MAHﬁa(;lZ%
of the title u a ite solid: np 142-146 C, '"H NVR (DVMSO d6): 8

aly 19 BgBlES

6.86 (2H, 4" " 7.26 - 7.42 (5H, 15 ), 7.48 - 7.61 (5H, m),
7.84 (10H, d, JCalB:@86BEBHT.E? (1 H d, J = 1.46 Hz), 9.52 (2H, s); M

(ESI) mz 311 (MH 1.Anal  fo5. C22H7602 0.1 H2O : Calc'd: C 84.11 H
5.20 Found: C ”‘éﬁgfb&-ﬁ?@gﬂ-ﬁ% EXAVPLE | u

6- (4- Hydr oxyphenyl ) - 1- met hyl - 2- napht hol The title conpound was prepared by

reacti ng 2-nmet hoxy- 6-(4-met hoxyph s | napht hal ene (0.35 g, 1.26
PPERMEFE 2y

nmmol) with boron tribromde 3.8
3-Fluoro-4-methoxyphenylboronic acid

15 The title compound was prepared by reacting 4-bromo-2-fluoroanisole
(10g, 0.049 mol) with n-butyl lithium (23.4 mL of 2.5 M solution in hexane, 0.059 mol)
followed by triisopropyl 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-ds): &
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 mmot) 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: '"H NMR (DMSO-ds): 6 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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25 solution, 3.8 mmol) according to nethod Dto yield 0.15 g (48 %9 of a
white solid: np > 170C (dec.); 1H NWMR (DVMBO-d6): b 2.42 (3H, s), 6.87 (2Hk
d, J = 8.800Bpj1805 7. 15 (1 H, d, J = 8.81 Hz), 7.59 (2H, dpCcI/us08398% Hz),
7.65 (1 H d, J =8.93Hz), 7.71 (1 H dd, J = 1.24 Hz, J = 8.90 Hz), 7.88
(1 H d, J= 887Hz)795(1Hs)949(1H s)952(1Hs)MS
(ESI) 249 m z (M 30 Anal. for Cl17H1402: Calc'd: C 81.58 H 5.64 Found:

C. 81.15 H usn2/_39

Schene 6 I%*% W}f\g ??é%?éf&ibﬁ@?[g(g r%%ggﬁcoﬁéﬁ ??5’{9%%}: @Oﬂr@g yI 2. : gne
5 Met hod EgT69 &)xbkawthitersotid: NS KE Slymy23 tia@-HgD-H)13. 68 g, 61.33 mmol ) and
TBDVS-A  (11.09 g, 73.6 mmol) in DVF (50 m -) was added i m dazole (10.2 g,

150 mmol ). The solution was stirred for 3 hr, mxed with sodium
bi carbonate solution (250 nlL), aniNTERMBDIATEI3 Wi th 50% et hyl

Behvezor drted over nagREl AR R PGPnBhARh AN S L It Ton of e
0soI vfent hgi e![ ded Taettidle aointponnd otasnprepdredeloly teadting \Zanumnnamwtbdlmgd(mm 9263 (97
§). %1 01 (0 roh s ort Aebldihesibhipicaclh U5 g B imoitadigidnd P

J = 2.15 Hig memoticA td yield @30 9X7%) oBa white sglid: rép 708419 °C7 HNMRL(GRClg); J =
19 0.7 Mok BB oud 7doa B 1 - 7590uf Tt o B e,
6.27 FHFound:= 8.5734z)37. 88—~ BI2ABH, n)] NIERMEDR], AFE 125 Hz).

Tert - butyl di fl uoro- phenyl oxy)di net hyl sl | ane The title
conmpound m&éagﬁﬁgﬁ é%y reacting 4-brono-2, 6-difl uoro-phenol (10.54 g,

50. 4 mmol ) wthCEBIM@Og@Q'i%@ 150. 7 mmol ) according to nethod E to
yield 14.61 g ( colorless, oil: 1H NWVR (CDCI3) 6 0.17 (6H,
s), 0.99 (9H, &?%7&1 '?a‘{?a, J = 7.13 Hz). | NTERVEDI ATE 28

15 EXAMPLE 1ay
6-(3,5-Difluoro-4-hydroxyphenyl)-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-butyldimethylsilyoxyboronic 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 title compound as a
white solid: mp 216-220 °C; "H NMR (DMSO-de): & 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 CigH1oF20, 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-d):
53.89(3H, s), 7.1 (1H, dd, J=8.79 Hz, J= 1.95 Hz), 7.13 (1H, s), 7.26 (1H, J=8.79
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Tert-butyl [ (2-(6-napht hyl boronic acid)oxy]di nmethyls! ane Method F 30 To
a solution of tert-butyl[(6-brono-2-naphthyl)oxy]dinethylsilane (19.18 g,
56. 9 nmolwoios/oFtdss (200 nl-) at -78 C was sl oWy added n- bmecylusb2/sdsszim (25
mL of 2.5 N solution in hexanes). The solution was stirred for thirty

m nutes and triisopropyl borate (53.5 g, 285 nmpl) was added. The sol ution
was stirred for 1 hour at -78 C and then allowed to warmto room

baT! Usa! sot STURT g [E 1 Rel i A B 238 IR B3I PL M 8Lt on)
for 10 mi nut=8.79TH®E J 7l ¥6Lha), RAS (&Nt datEdd WHzh 7e9z2h(31H dcédt=ad.€9 Hzx 8250 nl).
The conb! ng?’i_‘,osﬁgggjl %“J'n% ﬁ( Wﬁ'f’ﬁg%ﬁ\gw ated to a volune of 25 niL.

Crystalliz I and the solid product was
col | ect ed Wynaf. ifgrtGebffP2:and dri ed under vacuumto yield 13.5 5 g (79% of

the titke conpo f te solid: 1H NWR (DVsO-d6): 8 0.25 (6H, s),
0.99 (9H, s), %gc %%ﬁcﬁ 4"@_ 2.56 Hz, J =8.97 Hz), 7.26 (1 H d, J =
2.56 Hz), 7. 73 (Foumd: Cd76333ﬂ4843& Hz), 7.82 (1 H dd, J = 1.07 Hz, J = 8.33
Hz), 7.83 (1 H d, J =8.97 Hz), 8.30 (1 H, s); M5 (ESI) mz 303 (MtH)+.

Anal . for C16H238CBSi: 10 Calc'd: C 63.58 H 7.67 Found: C. 46.97 H 6.78
| NTERVEDI ATE 29  3- FI uor o- 4- net ho XVSRMERIALE i ¢ acid 15 The title conpound

was prepared by reacting 64§4b|glgf5ﬂbwg'2fllnﬁﬂ{y@ﬁ{3n§lmﬁnaﬁl’?tﬂgl 0.049 nol) with

n-butyl lithi um 23.4 nL o solution i n hexane, 0.059 nol) followed
by triil8opropyl Thertiesompaund was mrenayed) by geactiag Gobrpmack-aariitie) (1.8 anthod F

| d 5 f H NVR
E%I\/Bg 36) 7mr41 Igv&ltﬁ 4. %e%ox 3- rﬂemgllphén%%ﬂrbr% aMa (153 9 mozm%%?) é%o‘é'a'_llng td o

| NTERVED! ATﬁetBQﬂ Asoyltﬁ 156 6%) of yelomd w"ﬁemﬁyﬁé‘ﬂ%ﬁ&yﬁbwwﬁ @“é%@d The

title conp Ys)! ert ( |Wor o-
phenyl oxy) ?Jj;gt%s}f?%ggﬁf@?m s&% 685 'Hfigd& J B%WM% hﬁn%ﬁnglﬁﬁvﬁm (27.6

m. of 1.6NYJ28.3d12)t7.68, (1Iz14d<2 Jm%@ Hél 4 oweeb Qgﬁ) tr13 %‘brsé)pwo bt & $37. 8
% 7 ﬁﬁ/& lg) Ossélféifz‘})'?cbsn(@ H @d H@Ehs)ﬁb Fizt 9 =Vi.87 #iz$- B8 e S8 A7of Ha W tges$ol i d:
Hz), 7)78 (1H, d, J 878 Hz) 9.74 (1H, s); MS (ESI) m/z 263 (M-H)".
Anal. for CigHs O,:
Calc’d: C: 81.79 H: 6.10
Found: C: 81.43 H: 6.01
20
EXAMPLE 1j
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): 8 7.05 — 7.11 (1H, m), 7.47 — 7.54 (3H, m), 7.65 (1H, dd, J =
2.20 Hz, J = 1292 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-H)".
Anal. for C46H44FO:
30 Calc’d: C: 80.66 H: 4.65
Found: C: 80.31 H: 4.29

-63-



1.06 (9H, s), 7.54 (2H, d, J = 7.93 Hz). | NTERMEDI ATE 31 30

4- Met hoxy- 2- net hyl phenyl boronic acid The title conpound was prepared by
react i ng wohsosse3- net hyl ani sol e (10g, 0.050 nol) wi th nPomusb2/s988hi um (24
m. of 2.5 Msolution in hexane, 0.055 nol) followed -61 WO 03/051805

PCT/ US02/ 39883 by triisopropyl borate (57.7 nL, 47.02 g, 0.25 nol)
according to nethod F to yield 5.7 g (69 %9 of a white solid: M5 (ESI) mz
313 (2MH2O- H)". | NTERMEDI ATE 33 5 %éé@ ,-:Jﬁ Rr o- 4- met hoxyphenyl ) napht hal ene
The title conpound was prepared by P g 2- br ononapht hal ene (0. 31 g,
1.50 mmol ) with 3-fl uor o-éx3rEluvoaipirirgkypireanl)2-maphdh¢l0. 31 g, 1.80 mmol)

according to h Ato vield 0.30 799% ..0f ite solid: 8-110
C 1H NVR (CDCI ?C{.‘ﬁg coipgund s pé?“,ar%? E)WQQCV’.‘%BQ?W?ITO'W‘”‘P?‘X%“ P2, (4H,
m, 7.68 ( habhthdd(600 mg,12.84 rhtnpl) with Boren &rits@mide) (6.27. B of 7.092 soBitpnrig, 7. 97

ound: 6 " Spd BT @ a RLEHFIH G o'yid@! g Toa %) 8P Jendudf

Found: a

6- (3, 5- Di f Isotid:amg-218@10X°Cp hid IYWIR - (DMEEQat)h 61 7.03FRd 3t (BH| emy, ohg® (1] deas/ =
prepared by, ctjn - br, = 2= napht ho ,165_4¢,.,0,44 i th

S Bodi 1 uootaitel T 988t*§)ﬁ)3ﬁ%§”§rl‘§{?r’yo{?y%¥'6ﬁf Egééﬂﬁg(ﬁggg%%,a%r’ﬁ'e%ml )
accordi ng tHe, et héd He)l 0.7¢i1(¢HAd0J £8.68 HZNWO0D(1H sh),ah 73 ¢1H,Os), TOBY1HRs)er i al

was 20 fur rif] by preparative reverse phase HPLC to yield the
title corrpo%gé%@#’éz%f&@ olid: np 216-220 C. 1H NVR (DVBO- d6): 6 7.09 -

7.13 (2D, mnal. TorSDeMRAFD, ®,13H0= 10. 00 Hz), 7.73 (2H, s), 7.78 (1 H d, J =

8.58 Hz), 8.10 @?'ﬁﬁ%ﬁ-é&gﬁﬁ&l H s), 10.28 91 H, s); Ms (ESI) mz 271

(MH™". Anal. for 0.25 RO 25 Calc'd: C 69.44 H 3.82
Found: C. 69. 70 Rdun@. @24 BAFERBEDI ATE 34
6- ( 3- Fl uor o- 4- net hoxyphenyl ) - 2- napht hol 30 The title conpound was prepared
by reacting 6-brono-2-naphthol (3.2 g, 18.8
Synthesis of Compounds in Scheme 7
15
INTERMEDIATE 36

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-ds):
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-H).
25  Anal. for C4gH44CIO:
Calc'd: C: 67.45 H: 4.00
Found: C: 67.35 H: 3.78

INTERMEDIATE 37
30 1-Chloro-6-(4-methoxy-2-methylphenyt)-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-dg): &
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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mmol) with 3-fluoro-4-nethoxyphenyl boronic acid (3.5 g, 15.7 mmol)
according to nethod Ato yield 3.3 g (78 %9 of white solid: np 174-176C,
1H NVR ( DNDO@3@sSIB0s 6 3.89 (3H, s), 7.11 (1 H, dd, J = 8. 7®CHA]S0239883. 95

Hz), 7.13 (L H,s), 7.26 (L H,_J = 8.79 -62 WD 03/ 051805 PCT/ US02/ 39883
He), 7.57 (1 H d, 3 =8.79 He), 7.66 (1 H dd, J = 13.18 He, J = 195 Ho),
771(1Hdd 8.79 Hz, J = 1.46 Hz), 7.75 (1 H, d, J = 8.79 Hz), 7.82
(LH d Jz e 18 07, 1 7

(M H) - NP 72% et és%‘bgz?:s’)d“ %"?}Peg’llﬁfi?%fjﬁ%ﬁﬁé T2l 0s 1

4.78 II\I'I'ERIvEDUAeTE7$5-Iz)67 7973 2Hay), B. 0 (s | oh 8ril Biz)2 10 4PH1 Hob), “IONWIR: titl e

et hoxy- WIS et ot Taer a2 e P8 ey od B AgBig ) 1T

rret hod A tozaeej #129.345,6139.127 330087011 39.26) 096.$4 £3H.36):150[991 A58 1A6WS ESINVR

6 H, 3.78 (3H, s), 6.85 (1 H, dd, J = 8.35 Hz, J =
2 56 Hz€ )6”/8837’%%&"55) J = 2.%7 Hz)? 7.09 ((1 H dd, J =8.75 Hz, J = 2.25

Hz), 7.13 ('\iJaHfoerHJCIQB (1H d J=158.33 Hz), 7.35 (1 H dd, J = 8.39
He

1.37 He 7 7.70 (LH d, J =853 H), 7.78 (L H d,
)c%d(%ﬁz%e 55)|\9§ ) (

J =

8.78 Hz), (ESI) rﬂz 263 (M H-. Anal. for Cl8H16 02:
"d: C 81.76ound:&:70.02FEE@8 C 81.43 H 6.01 20 EXAMPLE 1j

uor o- 4- (2- napht hyl ) phenol The title conpound was prepared by reacting

J =

| c

Flu

(3-fl uoro-4-net hoxyphenyl )- naphthal ene (0.22 g, 0.87 mmol) with boron
rib

el

7.

roPde (1. 750 m. of 1N sol ution, EXAMBLE2% nmmol ) according to method D to
90033, (639 of ML B 5ok ighinyro-bE (DO 02 97,05
Hz), 7.82 (1 Fhe dile ¢prmpoungowadr prepared by2ieacthdd ch1070@8(3(ft31|e|r0-1h1nethca<y17 (1
gal 25) lopg% )g)12 Hapmﬁ% , (458 th&Sh 3o Mrncf3With Mok tritfSidlde {39 nftl8t-11d M FO 30
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-ds): 5 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 C4sH1,CIFO,:
Calc’d: C: 66.56 H: 3.49
Found: C: 66.37 H: 3.65

Ca
2-
2-
tr
yi

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-dg): & 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-dg): §20.47, 112.20, 112.99, 117.00, 118.66,
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Found: C. 80.31 H 4.29 -63 WO 03/051805 PCT/ US02/ 39883 EXAMPLE 1 k

6- ( 3- Fl uor o- 4- hydr oxyphenyl ) - 2- napht hol The title conpound was prepared by
react i ng wo(3nfisuor o- 4- net hoxyphenyl ) - 2- napht hol (600 ngpPCZ/uR42/sa888 ) W th
boron tribromde (6.27 nL of 1.0 Msolution in 5 CH2Cl 2, 6.27 mol)
according to nmethod Dto yield 385 ng (68 % of a yeIIowi sh solid: np
216-219 C, 1H NWVR (DVMDO-d6): 6 7.03-7.13 (3H, , 7.43 (11-1, dd, J = 8.37

Vi es g5 1fadiiades S 12#%53 4 &I?)J'SG% Yo, e " o,

(1 H s), 95088(156:62;%)S (ESVBn(zE&3)’28ﬁ(M 53 (MH 10 Anal. for Cl6H11 FO2'

0. 13H20 : 89 H: 4.42 Found: C: 74.86 H 4.33 Synthesis of
Compounds i gﬁ%%}?ﬂ-&lg@ﬁ | NTERVEDI ATE 36

1- Chl or o- 6- ( 3- f Ca'd-CA 7ngti kbxdGthenyl ) - 2- napht hol The title conpound was

preparegd by reagij fil. - 4- met hoxyl phenyl )-2- naphthol (1 g, 3.73
nol ) a%d NCS (%&gwngéé%gd*%?) in THE (35 nL) according to 20 nethod A

to yield 780 ng (69 %9 of brown solid: np 137-139 C, 1H NWVR (DVMDO-d6): 6

3.89 (3H, nt,yej fgc%ép&‘é§h I gote &ﬁ(l H d, J=863H), 7.71 (1 H dd,

J = 13.08 d, J =8.93 Hz), 7.92 (1 H, dd, J =

8.92 Hz, J = 1.80 Hz), 8.06 (11- 6 Hz), 8.19 (11-1, d. J =
1.55 Hz), 10.52 (1H,)s) VB ((ESI)iNT&M%)dﬂ%?)g(MHg-. 2 pual. For

Cl6H11@0: Calc'd: C 67. 5Methosy-2enaphthalenyliborgmic3a®id: 3. 78 | NTERVEDI ATE

37 30 1- Chl or o- 6-

oas nrenareq by T e AR LIPS RENERBA f*‘?a'gﬁgéﬁbﬁof RO
3.03 ol ) mmd).Nashyiess fyF (325 mlhneng ai fewTeEstalg ®f i, phei@étblf‘dinﬁgﬁst@ﬁ met hod
A to yield;0d0 0 THd miktuRf wi€!do8iwa 38! i78°c UAdNMR KudMiudi)s6 BL of 1.3 N

solution in hexanes, 72.8 mmol) was slowly added via syringe. After stirring for 0.5 h
15  triisopropyl borate (47 mL, 203.7 mmol) was added and the solution 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 MgSQO,, 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) & 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-dg) 5 3.88 (3H, s), 7.08 (1H, d, J =
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2.26 (3H, s), 3.79 (3H, s), 6.86 (1 H dd, J = 8.36 Hz, J =2.63 Hz), 6.9
(1 H d, J= -64 W 03/051805 PCT/ US02/39883 2.51 Hz), 7.22 (1 H, d, J
8.34 Hz) ,wWd.0305805H, d, J = 8.89 Hz), 7.56 (1 H, dd, J = ®CTISossd = 1
Hz), 7.79-7.83(2H, 1), 8.04 (1 H J = 8.91 Hz), 10.46 (1 H, s); 13C NMR
(DMDO-d6): 8 20.54, 55.07, 111.48, 112.21, 115.71, 118.73, 121.94, 127.92,
128.15, 128.35, 129.34, 130.12. 130.87, 133.26, 136.14, 136.36, 150.99,

158. 49; MS4( z 297L ' f H C
155,991, VSalESh) 7 7 08O L AT i, p9R P SAIARG ks

1- Chl or o- 68(%1I2beb)41@/@i‘b@ph&hml-) -R Jra®BtHzpl 7.8k, td, VI=e8.8o 8UNY, was
prepared by, r. tng I oxy phenyl)-2-naphthol (420
ng, 1. 5 18%(Hﬁ )ﬂl\@%n?%? ron?o(g b%%@(mwﬁﬁl O M solution in CHC 2,
3.89 mml)ﬁaebcfﬁrd@ﬁ!jmﬂﬂﬂet hod Dto yield 330 ny (82 % of a 15 yell ow sh
solid: 195-1 1 E@@Od6) 8708(1 , t, J =8.86 Hz), 7.32
(1 H, d J =28 gglcﬁlzclj‘}%(‘l dd, J 8.42 Hz, J = 1.52 Hz), 7.63 (1 H,
dd, J = 12.88 ﬁ,@un@&?ﬂﬁ@aﬂfkﬁ 7.83 (1 H d, J =8.95 Hz), 7.88 (1 H dd,
J =8.93 Hz, J = 1.61 Hz), 805(1Hd886Hz)81(1HdJ=1.25
Hz), 10. 05(1H s), 10.50 (1 H, s); ESI) mz 287/289 (MH)-. 20 Anal.
for CL6HLOCI FO2: Calc'd: C. 66. 56"HERM TEAUnd: C 66.37 H 3.65 EXAMPLE
1y 25 1-Chl oro-6-(4- hydrqyg&h%,@;&t(byﬁmgw&)ﬂ%ﬂ@qmﬁmbl The title conpound
was pregared by reacting 1-chl oro- hoxy- Z- mst%y phenyl ) - 2- napht hol
(400 nmd0 1.41 nﬁbﬁ)ﬂﬂwqompl%'ﬁd)waﬁrpif%%?ﬁ auérf{a@tlog (tbrgmo @'Ofﬂpw%ﬁ 8. in

cH2Cl 2, 4. h 27 9 ;
yel I owi sh gg%%l)%ﬁqmm1 dPamGh o8l B%Dr"‘r\\/%%}ﬁb@r@mél@nﬁﬂwdd /Jto@.ela 500 % (1

mp 2 s),
dd J = 30(%8 %9 dfiywhite solip: mp 1&9;1425 GZHNMR, wsg ds): 3,89 @‘)S) 8. sfo(wl H d,

(1 H8 ég H?)j_ﬂ- 83%9% =245 H%ya &8 B, ':bzé 246 ﬁz‘% (7119|1|1Hddd JJ 8%83% 7Uzsb (7153

H d, J = &4Hpzy, 328(1U2d(~i 13- 3%"'2% 73'358(“7*2dHi)' 2 §81r|7-l 7 W U*bﬁd 216 947 (1H,
s); 13 1B~|NR|-(zPVDQ.ﬂ§Nz),$.a%07.é§ EH I, 26.04 1413 9SSRz 283885 av-H).
Anal. for C4gH,CIO: :
Calc'd: C: 71.71 H: 4.60

Found: C: 71.50 H: 4.62

.71

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-ds): & 3.89 (3H, s), 7.19
25 (1H,dd, J=892Hz J= 252Hz), 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 C47H2F,0,: :
Calc'd: C: 71.32 H: 4.23
30 Found: C: 71.10 H: 4.17
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-65 WO 03/051805 PCT/ US02/39883 121.85, 127.83, 128.09, 128.38, 129.47,
130. 00, 130.88, 131.65, 136.09, 136.51, 150.88, 156.62; M5 (ESI) mz

283/ 285( MvB)03/058nml . for CL8HI5CI02: Calc'd: C 71.71 H 2cé@sob3®seznd: C
71.30 H: 4.66 Synthesis of Conpounds in Scheme 8 | NTERVEDI ATE 38 10

6- Met hoxy- 2- napht hal enyl ) boronic acid In a 500 nL flask was added

2- br ono- 6- net hoxynapht hal ene (8.02 g, 33.8 mmol), anhydrous THE (125 nl),
and a few crystals of 1, 10-phenanmilr IgiafS4n i ndicator. The mxture was
cooled to -78C and sec-butyllithium L o? 1.3 N solution in hexanes,
72.8 mmol ) was4<6-diydyoxyd2tedpbthyl)s3smiethpxyphenyrd-methylbenzehesultor@atér 15

triisopropyl L, € th rd ot TR and the sol ution was
stirred fo?ﬁ ﬁ%ﬁqoag?"étéé ar?é&?aene‘% }qﬁgb\é‘%@etggﬁgg% to ambient tenperature.
Then ice cold 2ANnmmdure (f08-bndmd-resmscimldE&d®22argl 2660 mimaellr p-teleenestifonied f or

g ; c .
oot her 5 Shkfie (9063, 2 pfnd). fddsiuht CaBbndie 138 187 InABH, id BEfene 1 o)
dried over (39S04) wandeftwed tant1bzire dodamateane (BB yiewmmol)uascatded agdde t o t he
ond then- arikORGRE Bkl AP EHBlodll 6 IHASTHTEuEOWLE HoBRak Fdral! on
powder . 1Hteawperason apHetheDNReD ad)) vsas:aémd(m the) suspengory was fitgreds Ene. 9
Hz, 2.7 Hz) - = o7 C = 7.83
(5, “appt Miple, §a ehinfed & ;S%VE"‘?%@Ab@rﬁf'zedz%“;gf@%ﬁ%@f&“&%&%ﬁ%&%‘& 39
2- Chl oﬁg- 4 hegangs) teosisid @-%Wton"{s-) pidhe filg comperngdtasraweite solid.
4- br omo- 2- Cﬂ'rﬁmgé%%}: 8 (31953 Pg @H)'s%a.ﬁi(fm,t OF%-245 Hz, J = 8.60 H),

) bor id (780 3.85 mol 0

napht hal enyl nic ac , 3. , sodi um carbonate (930 ny as
2 N 30 aqu€H. 8, d 1dB)H2)aha3 &t did 5 @30 BremAGHBSs Bhi med BAHZA- (it 0)
(203 my, 0.3 g g b3irR).OME (E4D Ml 365187 (Augpght to reflux for 12 h. The

reaction was then cool ed, extracted with ethyl acetate (3x), dried over
Na2SO4 and AP8héXftshnsB®4SCol um  chr omat ogr aphy (30% Et OAc/ hexanes)

producgg 360 g aRAC-of7 qyiediiet as a white solid. np 129-130C, 1H NWR
(300 MHz, DMSO-d6) 5 3.88 (3H, s), 7.08 (1H, d, J =
Found: C: 47.14 H: 3.57

The title compound was prepared by reacting 4-bromo-3-methoxyphenyl! 4-
methylbenzenesulfonate (3.07 g, 8.60 mmol) and tert-butyl[(2-(6-naphthyl boronic
20  acid)oxy]dimethylsilane (2.86 g, 9.46 mmol) according to method A to yield 2.15 g
(53%) of an orange solid): 'H NMR (CDCl,): 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 C,4H5,05S " 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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-66 WO 03/051805 PCT/US02/39883 8.2 Hz), 7.17 (1 H dd, J =8.6 Hz, 2.1
Hz), 7.34 (1 H d, J:21Hz) 7.59 (1 H dd, J = 8.6 Hz, 2.1 Hz), 7.75
(2H, m, Wo&i’/osﬂsos—l d, J 8.8 Hz), 7.88 (1 H, d, J = 8.6pCcTAISOY3YEE3 H, s),
10.34 (1 H, s); M rrlz 283/ 285(Cl pattern) (M- H+); Anal. for C17H13Cl 02:
5 Clc'd: C 71.71 H 4.60 Found: C 71.68 H 4.72 | NTERVEDI ATE 40
3- Chl or o- 4- (6- net hoxy- 2- napht hyl ) phenol 10 The title conpound was prepared
by reactin chl naQ with 112372- 104
(4. BT0. 23185 MRS 2060 df B B ebholeniaste s caoe o ot rogerarayy ¢
Z 0!3'9d Hz rrp 338 cddetnfrated tb BHR \olivid ) rdGiralized wit8 %cé&‘bdd,,ana Kifaftddiwith dethyl J =

98 Hz,

J = 246 ﬁ?‘*}taf%@;&%olmg) 3“%‘503"%”6990&9?5"‘3 '@)V%% were M’a(séed F"‘gd“f”%d‘r&% 7.50
(1 H dd, &ver Bodiim sififatdz filtdred, BvdRorktign off tH&3salv&d, @B#, punfficatid. B4 siida H, s);

Ve Lo %; m?é'_uég?’(%g%/g_e%’g}l 3 et Eﬁﬁ}éﬁ%ﬁ\%&? ci]dc 91 g (Q%fofd the(t:‘tle comp%urll_éi 4.60

Found:
2, 6- Di | uorme-AtapGolikt hosajn;ﬂe map Huthydr )puriieb by pﬂélparatwelre/emmplnnmd-imm

prepared by. reactin I n
i nt er nedi ag'@cgg Pr ddﬁpﬂggg5§§2| ﬁ'ﬁ&b@g@%@ d? 8@2‘7%2@&' ﬁ)lgc?%ﬁl el ﬂa
(23 %9 of we2Ez,s0+ BRD Hy), 6.83(1190d,C = "1 A7 MR 1.0MSE-@6)2H, 61)3786((I$Hj Jsa 7 19
(o w7988 1D BT g 1 58 80% Phs dn ) Lgbr peb g e nd s T2
Hz). 8107 (9]56!-L1Hdbs)J96811I2,5bs)HMS (ESD) B4z 265 (M-H¥) ; MS (ESI) m 2 285 (M H
Anal . forvé%g}%é%%o Calc'd: C 71.32 H 4.23 30 Found: C 71.10 H
4.17 -67 '§-PCT/ US02/ 39883 | NTERVEDI ATE 42
4- (6- Hydr oxy- 2- aid: 10 [75-68-Hrel. Bdxyphenyl 4-net hyl benzenes u Ifon ate

Found: C: 76.68 H: 5.30

15 EXAMPLE 11
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-dg) 6 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(ClI
25  pattern) (M —H");
Anal. for CgH11CIlO,:
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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4- Br ono- 3- net hoxyphenyl 4-net hyl benzenesul fonate A m xture of

4- brono-resorcinol (4.92 g, 26.0 mmol ), p-toluenesulfonic 5 chloride (5.95
g, 31.2 mwolog/osysoet assi um carbonate (23 g, 167 muol ), and acetusn®398¢800 ni -)
was refluxed for 16 hr. | odonethane (9.89 g, 70 nmol) was added and the

m xture was refluxed for an additional 12 hr. The m xture was cooled to
room tenperature and ether (200 nl-) was added and the suspension was

col um ( 10%sreCte 2! BeBhEh FBEoib B REae] o WAL 1 B of SGBfaf s TT 1 e
SOZBO?QdHa%ﬂFQZQ%Ql@@%?%R (BIMEIGR gdgm(wggg Ajﬁ‘?gzsé _23;5%1820 331%7 s)7 -
2H, o, J 418 424 120 7Yt 4o 4 =578 1 dg 85y PG 715 (13 fl L

(Hg_l?) E/B ‘(JESI 30 (g d3§5¥ 85,% mi;imz/mﬁl ddfoeE EgiﬂjBBFgflﬂ I-gtﬁ 7(111d(:1Hj d, = i? 07
H: 7 T

reacti na 4%0%bd|ﬁ’5) §7§E(t %b’r@nér' ‘?meét%ﬁ%)g%zengguf ?\gﬁe(w% 0%1&)“% 60
?12m|8%3 gnd t(BNDd}ug)yls[Eoc'&z(s&wam)t my&zbomomgo 05.58:1 62043, d(QWVthZ?IQZane

or ange éol |1§9 5%17&3?2@ %ﬂgl ?‘35%42 1231% 1%3ﬁ3t3%)2y ?5%*?2 éﬁ Iagé?Eng) ('? H, dd,

J = 10H22,69127¢l|—2)9|—|z) 6.74 (1 H d, J = 10Hz) 706-711(2H m,

7.36(1H = Hz)74569(1H dd, J = 1.32 Hz, J = 8.57 Hz),

7.51 (1 H, "}ifa'jmcégﬁézhz 7.67 (LH d J=861H), 7.77 (L H d, J =
8.80 HAp, 7.80 -Ca?ccBSC(’BO-BthMQ 78 (1L H s); 25 M5 (ESI) nmz 419 (MH)-.
Anal . for C24H2 HP5 % Calc'd: C 67.82 H 4.86 Found: C 67.75
H 4.56 30 EXAI\/(P%%EF’%1 007026‘%(,1 droxy 2- met hoxyphenyl ) - 2- napht hol A

sol ution of 4-(6-hydroxy-2-naphthyl)-3-nethoxyphenyl 4-nethyl benzene

sul fonate (1.74 g, 4.05 nmmol), pot aégéwgb%ggroxi de (5 g), water (85 ni),
and et hanol -68 WD 03/051805 PCT/ U (85 mM-) was stirred at 90C

for 2 hr. The reacti orl-GhlorodeRBehlory-4-bydioxyphemyl-2mephthed concentrated to
S0 OSSP EArl B R g by BN LSS A iy acet 1
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-dg): 6 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 C46H10Cl202:
Calc'd: C: 62.98 H: 3.30
Found: C: 62.65 H: 3.21
25
EXAMPLE 1ac
1-Chloro-6-(2-chloro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 6-(2-chloro-4-hydroxyphenyi)-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-dg): 8 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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over sodiumsulfate, filtered, evaporation of the solvent, and purification
by silica 5 colum (25 % ethyl acetate - hexanes) yielded 1.01 g (94 % of
the titl ewomspssnsl as a tan solid. A sanple was further paridsozsbsky
preparative reverse phase HPLC to yield a tan solid: np 152- 154C, "H NWR
(DVMBO-d6): 6 3.72 (3H, s)646(1H,dd J = 1.52 Hz, J 8.20 Hz), 6.52
(1 H d, J=1.77 Hz), 704-709 (2H, ,716(1HdJ:823Hz

078 5 sfordi 8,308 Mﬁ'ﬁﬁpﬁs&‘]e@é%?? sl (g k7 2o

C17H1403 @ah 840:12&16,762&34,H1 2635012920 ntB0.@3, 130.48 131.73, 31(32335 HIAWBLE | |

6- (3- Chl or i Xxture of

2- chl or o- 4%25%13%%@ %Tﬁ@@%é@7 Q\lﬁgg] ng, 0.71 nmmol) and pyridine
hydr ochl or iAdel. (& QysH.280301 ) was heated to 200C for 1 h while stirring.
After I | owi ng ool, water was added to dissolve the solid
and the aqueousctgccfj rEe)é&lrélé\%'/atssa‘?ad;xtract ed with ether (3x). The ether |ayers
wer e conbi ned, @purd Cb\ﬁérGQI‘Ham and passed through a silica plug.
Evaporati on under reduced pressure afforded 180 ng (98% of product as a
tan col ored solid. rrp 176 177C, 1H NMR (300 MHz, DIVBOd6) S7.09 (3H m,
7.57 (1 H dd, J = 15HzEX7\Mm-13H ,782 1H d J=28.6

7.
Hz), 8.02 (1 H, Py 69/271 (C 25
pa%ter n) (ﬁ/l- S) a(fyﬂloéol %fé?i?%%%ﬁyég%h@yl)ﬁ?@@g?H 4, 10( Found:
%:h 70. ala H 4. 16hemtlm®dlms preperzd@ylreaasmgﬁﬂ?%&@ﬂwhéﬁwdyompmﬁt hol
etitle I -
napht hyl 5 pRaiai P (Rl 3ER Rindl) ohd Ao R i P TP RSP0 o
sol ution i raccoreeg\r@nmwws@@we 45804738938 grevsdidz mp2A09B2 e JH BidFor di ng
t t hod ) _
R (Dvpo QBB §3p il 4 7= Peop g 6P RN gyt onTg LOREAG.
2 41 Hz), 7.921(1HL de, J&d$.94 Hz, 9.%78.58412)1885185dH2 7, 8.98 tla) (8122H(1H1d J= 2 15
30 1(fb i), 9o.36 (1.3 40 8%, &4 (BsifimAosisornipl Hz. I = 1.71 He),
Anal. for C15H9C|F202:
Calc'd: C: 62.66 H: 2.96
Found: C: 62.58 H: 3.09

7 71 (15

20 Synthesis of Compounds in Scheme 9
INTERMEDIATE 43
6-Bromo-1-chloro-naphthalen-2-o!
The title compound was prepared by reacting 6-bromo-2-naphthol (3 g, 13.4
mmol) and NCS (2.47 g, 18.5 mmol) in THF (50 mL) according to method C to yield
25 2.2 g (64%) of yellow solid: "H NMR (DMDO-dg): & 7.34 (1H, d, J = 8.87 Hz), 7.69 (1H,
dd, J=1.75Hz, 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-ds):
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5859 H), 7.76 (1 H s), 7.80 (1 H d, J =8.82 Hz), 9.82 (1 H s), 10.01
(1 H's); 13C NV\R (DVDO d6): 8108.45, 114.79, 116.21, 118.90, 125.53,

127. 43, 1R0.03/518027. 92, 129.56, 130.70, 131.73, 132.34, P83I/UK82/39888. 52,
155. 56, 157.46; Ms (ESI) mz 269/271 (MH-. Anal. for CL6H11CI Q2: 10
Calc'd: C 70.99 H 4.10 Found: C 70.68 H 4.09 EXAVPLE 1w

1- Chl or 0- 6- ( 3-chl or 0- 4- hydr oxyphenyl ) - 2-napht hol 15 The title conpound was

oy and RSl my = 538Gt B i G YRR £ o aen Dsa et ey A o
viel d(i’Sﬂ U{ﬁg(lg£)4%80qf2HyEJMQWG?h4@pVJBG :(1HPd,L74-819657), 7193 (MMRIGDVEG.8fF) : 8
8.20 Hz, Y 4 2132% 87707(3'% § "Boéj" HA. 3 AR Ef)m?%éjﬁ %’Wé Eéy?]mfzs 99

Hz) 788Q53/ﬂ55ml-d))d J 900Hz J =1.80 H), 805 (1 H d, J =28.86

%FF ?Mg & 60 Hz), 10.37 (1L H s). 10.49 (1 H S):MS (ESI)
n12 303 3087'3b %" hal . for CL6HLOC1202: Calc'd: C 62.98 H 3.30

Found: C 62.650dic8 QY5433 :BFWPLE | ac

1-Chloro-6-(2-c - \Wels enyl ) -2-naphthol The title conpound was
prepared by reac?ltop'ﬁlag; %#f%c'ﬁwo% 4- hydr oxyphenyl ) -2 napht hol (500 ng, 1.85
mml ) and NCS (321 ng, 2.40 mmol) in THE (40 nL) 30 according to method C

to yield 435 ng (77 % of yeI I OWI 4224-226 C; 1H NWR (DVDO-d6):
8686 (1 H dd. 3 =842 H, ﬁ@%%‘zhgg 96 (L H d J = 2 44 Hr),
7.30 (10H, d, J 3 19 Hz), 7ﬁeerqmoﬂ muo-Z}napmheB Hz), 7.62 (1 H, dd, J =

I és%s 81595
(11-1, s), n1rool5murqt1182l_6 %)) wasl adiedvir §-bin®-aEipphtgolilg, 44, mmpl ig40 mh ef 26,

118. 79,
132, 38, 13%’%@%4‘” J@% %%“0'1@%3 %bw%/gsﬁ) %%Ct f%ﬁﬁoaék%%%égﬁé%é%%ﬁd % f or

C1l6H10C1202vas filtered to give 2,3,5,6- tetrabromo—4 methyl phenol (144 mg). The solutlon was
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 Fiorosil 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-d): & 7.39 (1H, d, J = 9.07 Hz), 7.54
(1H, d, J = 9.05 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 C4,HgBrNO; 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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5 Calc'd: C 62.98 H 3.30 Found: C 62.69 H 3.36 EXAMPLE 1lba

1- Chl oro-6- (3, 5-di fluoro-4-hydroxyphenyl)-2-naphthol 10 The title conpound
was prepawedsbpyisneacti ng 6- (3, 5-di fl uoro-4-hydroxyphenyl ) p2rrzphsdsed (300
ng, 1.10 nmmol) and NCS (155 ng, 1.16 mmol) in THE (30 m-) according to
method Cto yield 264 ng (78 0/() of grey solid: np 209-210C, 1H NWR
(DIVBOd6)8732 (1 H d, J 8.89 Hz) 750761(2Hrr)783(1HdJ

5. 08 rey”) 8925 G Dodp oy, 33%2%&/{5)47% R TS Sy TR LTI
M5 (ESI) mdzJ 305863, 1.K0 OH,Anal= 8 50 HZCTRM-OGHEB02] = 68207 . C1.26 Piz§6B.08 2 96

13 6. Br omb - bH o 3e RRpACHAT Gro b ik S RUEED, ol e S e;)grgg%@ ATE

reacting 6-brono-2-naphthol (3 g, 13.4 nmmol) and NCS (2.47 g, 18.5 mmol)
in THE §50 m -) according to net hodﬁgA@BL%HQI d 25 2.2 g (649% of yellow
solid: HNI\/R(DIVDOdG) 8 7.34 (1 , = 8.87 Hz), 7.69 (1 H dd, J =
1.75 Hz, = 6.09 Hz), 7. B94{Hydroxlyphtnyl)8-BitrokZ-npaphthe6 (1H, d, J = 9.03

IRCTREN I EEN i e e e O
prepar ed by302mgt 0.764 GarbolpmorHF ¢tHnur) ovasequiued A1Bévr- (B-920inL (@O 07 mgnol,11.0 M mol )
o L e RGeS Yok ddlod Pl ol 6O ARhte BTl 0
03/ 051805 MCWAtEE0DM30B8de v@s?e)@r:ac(emwltfdethw aceftgsThazgombyngorganiel layeds , J =
o). 7. ae (B Qe etlin g @‘gan@vd&ﬂazwa@é Sfeldlly fy g 33,
8.10(1 H, dmd puaﬂc@tlemomz)smca ceumm 0%y 40%etey a@eﬂate-b,qxanwsy(e@sdﬂ 3mmeg
253/ 255 ( Mo,y ofa BRfge sofd. Anl&hEkichQantdit wad fulther prifled by rébrdRallization
with ethyl acetate-hexane to yield the title compound as a orange solid: : mp 199-
15 201°C; 'H NMR (DMDO-d): 6 6.89(2H, d, J = 8.51 Hz), 7.33 (1H, d, J = 9.05 Hz), 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 Cy4¢Hqi1 NOy:
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 title 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-de): & 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 (ES!) m/z 301 (M-H)";
HRMS: calcd for CigH14F20,, 300.0962; found (Cl (ISOBUTANE)), 300.0953
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Found: C. 75.16 H: 4.17 | NTERMEDI ATE 44 10 6-Bronp-1 -nitro-2-naphthol
4-Nitro-4-nmethyl-2,3,5, 6-tetrabrono-2, 5-cycl ohexadien-1 -one (2.53 g, 4.95
nmol , purwow3/B206 % was added to 6-brono-2-napht hol (lgpc#uSomsesgd in 40
m. of dry ether. The reaction was allowed to react for 1.5 hr at room
tenperature. The solid was filtered to give

2,3,5,6-tetrabrono-4-net hyl -phenol (144 ng). The solution was 15 then
evapor at ed undfq:]c q_fq._u@ The crude m xture was dissolved in ethyl acetate
and washef Wat'€r."*The organic | ayer was dried over anhydrous Na2SO4
and filtered afdictch€: Z0199ht4. ¥enoved under vacuum

2,3,5,6-tetrabr lg.phenol (1.2 g) was separated by

recrystal lizati gﬁPr(x) thetb?rude product with ethyl acetate - hexane. The
not her |iquid was concentrated onto Florosil and purified on a silica
colum £15 20 % -20 % ethyl aceta RJRW ovyield 0.731 g (61 % of the
title cérrpound as a yellow soli dhﬁ-ﬁp -11%§C; "H NVR (DMDO-d6): 8 7.39
(1 H d, J = 9.07 H2Y3,6-Difluoror4-mathakyphenyl)-6gaethoxynaphtBaleneH, dd, J = 9.05

Hz, = 1.70 Hz 4 Hz
e (1 H sy e BEempgt zasvg%2%53?%?Wé?%ﬁag‘is‘ém“f"d'fa%@%arisﬁ% 2L
Anal . for GlWGBﬂN@mn@l)mtmterme@hatﬂ@B(4013 a4222Q mmolpagerding ®, methogdund: C:
44. 24 H 2 o T ]
ot (e C1fleha din (82 vy o MRk T 30432 c: 'H NMR (aogtonerdg 8391 G
conpound was q:ﬁde@ar sl &2 B@Qd?.i-ln@) 6. B0 (b it #iFt8.97 Plzndp R FohzX B85 (1hy, 2.1

| ith 4 | Y3 |
eoor diny Ca? B2 48 2 Y anct SEM Il v ¥8GOPRA. MS! Bshomg B9 ady S, [TT0) 1
( DVDO- d6) : Anavfzor\mma?z@ﬂs% PCT/ USOZ/ 39883 6 0.23 (6H s), 0.98 (9H,

6.99(2H, d, J -C%,cad?dﬁ),,997H3§7le d, J =9.05 Hz), 7.64 (1 H d, J
8 86Hz). 7.70 (28°d. 3 28 51 M), 7.94 (1 H dd, J = 6.62 Hz, J =

1.
Hz), 8.08 (1 HFound£31@71®+§) 8.22(1 H, s), 11.45 (1 H, s); M (ES
mz 3945(MH-. 5 EXAMPLE 1x 6-(4-Hydroxyphenyl)-1-nitro-2-naphthol T

sol ution of INTERMEDIATE 50
6-[4-(tert-Butyl-di methyl - Sllasy{jl oxy) - phenyl ] - 1-ni tro-2-napht hol (302 ny,

0. 764 mol ) in THFfluepermetharesafonic m&-ftt@rgz‘ methaxyehenyhester 1. 0 M
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,

s).
25
1)

0

a

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):
5 3.67 (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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solution in THF). The solution was stirred for 10 m nutes at room
tenperature, poured 10 in water. The m xture was extracted with ethyl

acet ate. Wbe3osishs ned organic | ayers were washed w th bri mer/$o2/eu83
anhydrous Na2SO4, filtered, evaporation of the solvent, and purification
on a silica colum (20% - 40% et hyl acetate-hexane) yielded 130 ng (61%
of a orange solid. An analytical sanple was further purified by
recrystallization wth ethyl acetate-hexane to él eld the title conmpound as

a or ange sdPM§O- de)n%3ﬁ99(3!t'552(§1§9 600 (WWRM)DRBO-(4B) dd.6) 5. '8oADHE. 4= 29& 3. 51

7.33 7.62 (1H, d, J = 8.94 Hz), 7.63(2H, d,
8 48 Hz) , gf‘% ?H%"h% Jd‘o|809§*2)8 87 Hz, J = 1.59 Hz), 8.06 (1 H d, 9 18
Hz), 8.17 (1 H d, J = 1.31 Hz), 9.64(1 H,s), 11.40 (1 H,s): I\/B(ESI) m z

280 (MH-. Anal. for Cl6H11 NO4: WS?%& PS: 68.32 H 3.94 N 4.98
|

Found: C 67.91 H 4.06 N 4.60 Conpounds in Schene 10 25
| NTERVEDI ATE(BEluare-42méthbixypheryd)-é-nrathdynaphthayéne 6- net hoxynapht hal ene  The

L1t somound s i ShA S Vel SR RS T G habREBRpE s £ %,
é\ 3t goyl gi)dluSroltBrr@tt(o&ﬂ—ple%l eefer;(mBﬁg 3410i rdmoljrgwmﬁﬂtenrﬁgdléle IBH2MVRy, (131\&8 de) :
7.28 (1 H, ”(ﬁgb sddogide 38 ngl—lezz%k&hi tb%%%%ﬂg (N ?'Jwﬂte %‘% W 10%; 50%156 L

(1 H dd, IgFMR- (ﬂaKAs'éZda)Jé‘)ss?&(iaﬁ E‘?)\'&BQ (Z&hﬁ%)?e@ﬁ(mad Jr984gl-§9J(—22614 d, J
= 8.67 Hz), 8.02 H, M H) + RVS: cal cd for

C18H14FR02, HA0R989B2; dd, dumd2.02) J(+ SGBLHANEMP (1ISOOd b553. 94782 D= @HEB2B05
PCT/ US02/ 3 al | . -
3 00 K 4978%3(5%1“%%%%@%&%%5%% m$3 60 BH, & u L5 2P, 747 (P, §OUns':

2-(2, 6- Dfl(ESt)manﬁ%(MbHyphenyl) 6- met hoxynapht hal ene The title conpound

was prepar 4- brono- 3, 5-di fl uoroani sol e (4.06 g, 18.3 mmvl)
vvlth mter%"gP ?rr@%_g #g? , 22.0 mmol) according to nethod A to yield

g (62 % of Qﬁ*ﬁd&s?@lﬁ t;$b 130-132 C; 1H NWR (acetone dé): 8 3.91 (3H

10 s), 13. 94 (3H,:0§,),d S 765 PuB92%2H M), 7.20 (1 H dd, J = 8.97 Hz, J =
2.54 Hz), 7.35

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
(CH:CN/H,0, 0.1% TFA). mp 99.5 - 100.0°C; 'H NMR (300 MHz, DMSO-ds) & 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 (Cl pattern) (M — H");
Anal. for C46H,4CIO:
30 Calc'd: C: 75.45 H: 4.35
Found: C: 75.24 H: 4.34
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, J =2.48 Hz), 7.48-7.52 (1 H m, 7.85-7.90 (3H m; M5 (ESI) mz 301
MH) +. Anal. for C18H14F202: Calc'd: C 71.99 H 4.70 Found: C 71.67 H
81 15 wihDEeMRDE ATE 50 Trifl uoro-net hanesul fonic acid PCT/US02/39883

fl uor o- 4- met hoxy- phenyl ester 2-Fl uoro-4-nethoxy-phenol A m xture of

4- br ono- 2-f | uor ophenol (8 g, 41.9 nmmol), CuBr (6.0 g, 41.9 20 nmmol),

sodi um net hoxide (95.8 nL of 4.4 Min nethanol), and DMF (200 nlL) were
heated at 150C for 4 hr. The reacti EBA@H% yre was cooled to room
tenperature, poured into HCl (419 I\Faqueous solution), filtered
through celite and then eaédt-Hwhmgl wmbfhyﬁiﬂvy\lyl)ea:namtbol The conbi ned organic
| ayers were was car nate over sodi um
sul fate, filter et'ﬁ%ﬁ%@P%ﬂ of@%D prepﬂ I@%‘f“@gs (% '9& of f?ﬁt%yil?e*i%‘x'?%y
silica col muaphthblr @aatrogr aﬁﬁynmS%wutthd;(mettmbmaiee¢4a&3emL dfex.and)solujivelimed

55359 637 oL 4 53k SRR BB YEURAAGT R i Ui U 1)

6.85 (1 H, ydnbwuﬁh solid1hpl1O1HE93°C; M&m(n}mpo -@,):2816.68 (HH, do, &87&1(%,&) 30

e 12 SORPBUG IS PhePRLel 1 B9CL gl EO8 ot gt weng) (> o

25.6 ol Y1laced ok nagmt oz, et 2a 1Bz); 3.64i (@HJd 3/ 86).885 B8YY.68F (14, d| dar8.4el | ow

o 80-6. 04 (P ThTHy oy {229 Tl 390155208 TShDG A BRacSidy: 0y

t, J =10. 0% 168)34, I1M‘RIVEDBME1E46& 125.47, 127.13, 127.56, 128.02, 129.26, 130.71,

or cpar ed by PR u bR e A0 PUrTE (R Q5240 (g orPound vas

f | uor o- 4- nerabXor-GHen®@h: ester (3.86 g, 14.0 mmol ) with intermedi ate 38
(2.97 g, 14.8 ). A I, o method Ato yield 2.27 g (58 %9 of white
solid: np 104-1&%3‘(?33%\%"( O-d6): b 3.83 (3H, s), 3.89 (3H, s), 6.92
(1H, dd J = 8. fBuklt, C:B1B@H6A530 Hz), 6. 98(1H, dd, J=12.92, J = 2.48 Hz),
7.19 (3H dd, J =894 Hz, J =2.46 H), 7.35 (1 H J =238 H),
7.53-7.83 (2H, m, 7.90 (2H, d, J = 8.72 Hz), 7.97 (1 H, s); M5 (ESI) mz
283 (MrH+) . EXAMPLE 1ad

6-(2-Fluoro-4-hydroxyphenyl)-2-naphthol

d
(
4.
2-

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.CI,, 23.8 mmol) according to method D to yield 0.92 g (91 %) of a white solid: mp
208-209°C; "H NMR (DMSO-dg): & 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 253 (M-H)".
25  Anal. for C4H41FO, 0.15 H,0O:
Calc'd: C: 7479 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-dg): & 6.90 (1H, dd, J = 11.87 Hz, J = 7.51 Hz), 7.10-
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Anal . for C7/8HIS5FQ2: Calc'd: C 76.58 H 5.36 15 Found: C. 76.30 H 5.23
EXAMPLE tar 2-Chl oro-4-(2-naphthyl)phenol A m xture of

4- br ono- 2wohBossphenol (1.45 g, 6.98 mwol ), 2-napht hal ene p2@/usoz/s38x aci d
(1.0 g, 5.81 mmol ), sodium carbonate (1.54 g as 2 N aqueous, 14.53 mol),
and tetrakis(triphenyl phosphi ne)palladi um(0) (340 ng, 0.3 nmol) in DME (70
m.) was brought to reflux for 6 h according to Method A The reaction was

then cool ed, rac i th,ethyl et a (13%) & nd
concent r at 23‘5 &&Imf}nz%gt{\ri\%rrg?'o‘&éﬂh@c’(’31)%@%&%%)! V'gged'%gﬁ%@)ayﬁ)ﬁqﬁr gduced
610 ng (34%= &65P&E),preRi{itt she.85 (WHi s 188Di(tH, HnMer(EB)tMZ 71 {Mripl.e was
prepared by r r e HPLC (CH3CN H20, 0.1% TFA). np 99.5 - 100.0C, 'H
NMR (300 Nﬁ‘?ﬁ%q'é‘e 2%%' 7.10 (1 H d, J =8.4 Hz), 7.52 (2H, m, 7.63 (1
H dd, J = 8.5 BacR@7PBPHBHL (2H, nm), 7.95 (3H m), 8.17 (1 H s),

10.40 (4 H, s); G pattern) (M- H+); Anal. for Cl6H11CI O
30 Cal c&d: C 7§Qf§%5d|§ @%ﬁ%ﬁmd: C 75.24 H 4.34 -75 WD 03/051805
PCT/ US02/ 39883 EXAMPLE 1Z 6-( 4- Hydr oxy- 2- net hyl phenyl ) - 2- napht hol  The
title compound was prepared by reacty & met hoxy- 2- met hyl phenyl ) - 2-
napht hol (420 ng, 1.59 mmol) with boron tribromde (4.53 nL of 1.0 M
solution in 5 CH2Cl 2, 4.6@.%9Rifluoredchydtoxyphenyhed-naphthol o0 yi el d 400 ny

576768 (1 1 aa gLl SompBlaP i Shlegred"D bj ) treatli | biig MMIGME T0)-
7.07-7101 (mEthoxyphenyl)Bsmethomynaphthalesex(1:61 gHB)0 mmaiiwitly borgn wilrongde: (85 41 Hz,
7. 77 (1 1 o of 188 SButn h c.Gl, e Rt docotinl detios B 10y R0 (68

( DVDO- d6) : %)00fS yeRwWish sofidomp2, 2401 18 H, N@lifzs(momsﬁlﬁrf; -8$3 (24, L7166,

(ESi) i 7 SUS ity BPote PLRS gy Ruianidoy SR 0d ), e fhpabiy ci@Sa T 1B
C 81 36 HHzJ531.34 Hz), 7.39 (1H, d, J = 8.83 Hz), 7.79 (1H, s), 7.80 (1H, d, J = 8.74 Hz), '

15  9.85 (1H, s), 10.48 (1H, s); MS (ESI) m/z 271 (M-H); MS (ESI) m/z 543 (2M-H) ",
Anal for C16H10F202:
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-hydroxyphenyl)-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-ds): 6 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 CsH1oCIFOy:
30 Calc'd: C: 66.56 H: 3.49
Found: C: 66.45 H: 3.52
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15 EXAMPLE | ad 6-(2-Fl uoro-4-hydroxyphenyl)-2-naphthol The title conpound
was prepared by 2-(2-fluoro-4-nethoxyphenyl)-6-nmethoxy naphthal ene (1.12 g,
3. 97 mmolwowswhishoron tribromde (23.8 niL of 1.0 M sol uti @aTiuso2/288CH2CI 2,
23.8 mmol ) according to method Dto yield 0.92 g (91 % of a white solid:
np 208-209C, 1H NNR(DIVBOd6) S666675(2H m, 7.08-7.13 (2H, m,
7.41 (1 H dd, J = 9.37 Hz, 857Hz)749753(1Hrr)7.72(1H,

d,J:8.64Hz)780(1Hd W&)@gg@?%(lH s), 9.79 (1 H, s),
10.01 (1 H, s); MS (ESI) mz 255 ( P (ESI) mz 253 (MH)-. 25 Anal.
for CL6HL1FO®2. 0.15 Hi&fhlord;a-l(z5CH|f|6br074|-h78rdiyp|4eﬁlﬁ)-2-Eaphtho|C 74.79 H 4.23
EXAMPLE tae 30

- d h I Th t|

conpound was prgfaéﬁ'BaCBR}‘P%“’tcﬁ‘g% > B ?rlr?g rﬁa%‘?ﬁoéﬁﬁgﬁ rPO réydrox%pﬂényl)?
met hoxynap2tdmheéoe (5005mg, 1B40mmast)la)nd/\NCI$ mﬁdngtzemrmmt)en('mﬂ: (@7 ofL)1.0 M

| uti CHRCl 2, | ). 94 ¢
of 5 yobl otEo0g ' meRad B yeBTER msBs WE) STOIRB st g fiy2pd ity )
11. 8; zlé (NMRZDMBO—@));SBQDOUH 4aq, V\E 0?905&80&7P§W|-l1802/3351883d J: 183862H
D5 65 oy 1o 6% hge I gt b 7l 12 e i g B el epd g B R M
( M H)-. An&lz), §.08 (?E—lﬁd—)ﬂ?ﬂﬁ@ﬂﬂ,_ %}a& 87 EIz)4@D .5BO2B9 s} M8(I:7$1) 14774 E?ﬁlﬁ@l?l (I‘QI:_II:RT;/Oi 3t5l
H:3.65EXA 1 ~4- naia o] e title
conmpound V\A'gﬁhggﬁgp é%{q%’ﬁ'ggrcglca@ﬁ %déqu%? 5 {)Hé%fv%hﬁ@? gﬂ gé%@%m P
met hoxyphemna). wmgmﬁmapmm@ ene (1.5 g, 5.0 mol) with boron tribrom de
(25 nL of 1.034§ quab Cl2, 25 mmol) according to method Dto
yield 1.35 g (9 j)}é i sh sol|d np > 240 C; '"H NWVR (DMSO-d6): 8
6. 55-6. 63 (2H, rF)opnd 0.161191H1—31Zid J =8.76 Hz, J = 2.34 Hz), 7.15 (1 h, d,
J =205 Hz), 7.36 (1 H dd, J = 8.58 Hz, J =1.34 Hz), 7.39 (1 H d, J =

8.83 Hz), 7.79 (1 H s), 7.80 (1 H d, J = 8.74 Hz),
EXAMPLE 1ai

15 1-Chloro-6-(2,6-difluoro-4-hydroxyphenyl)-2-naphthol
The title compound was prepared by reacting 6-(2,6-difluoro-4-hydroxyphenyl)-
2-naphthol (510 mg, 1.86 mmol) and NCS (301 mg, 2.256 mmol) in THF (30 mL)
according to Method C to yield 440 mg (77 %) of yellowish solid: mp 213-214 °C;
'H NMR (acetone-dg): & 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
C16HoCIF,0,, 306.0259; found (ESI-), 306.01991
Anal. for C,sHCIF,0, - 0.25 H,0:
Calc'd: C:61.75H: 3.08
25 Found: C: 61.75 H: 2.90

Synthesis of Compounds 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 90 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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15 9.85 (1 H s), 10.48 (1 H, s); M5 (ESI) mz 271 (MH WM (ESI) mz 543
(2MH) Anal for C16H10F202: Calc'd: C 70.59 H 3.70 Found: C 70.19 H
3.58 20 BXAMBhEShbag 1- Chl oro-6-(2-fl uoro-4-hydroxyphenyl pc2arsapbuskol  The
title conpound was prepared by reacting 6-(2-fluoro-4-hydroxyphenyl)-2
napht hol (300 ng, 1.18 mmol) and NCS (191 ng, 1.43 mml) in THE (30 nl)
according to nethod Cto yield 170 ng (50 %9 of yellow sh solid: np 179-180

(i 1 dd. 375eig Bavie e Biesolibolia ds o doine pyrpls 4oy8” fbangtargzbie Vg, ("7
}_' : J) g (ZJgurtﬂfe} punifiddby .réeréd pHase pyeparat®d HALCGHto dield a—piBk Bolid:izhp 1B197 (1 1
, S), 1

(ESI) nifz éﬁghsb "?‘\‘GBMPNE@F% 5{%31 é’%—éob&éd% ‘i%"cal 29@%263 §7§)6Hﬂ 3. 49
Ll or g 6o (3or a1 ot b e RS oevpheny L2 nanhiholL . The tt| 6 sonpound

u

was prepar & l§y31r'é%)cgl7ﬁé“é’ s()ygggélfl"ﬁ) %W@W&Q@?M@h& - 2-napht % (500
mg, 1.84 mph). feel MG0E295 ng, 2.21 mmol ) in THE (37 m_) 5 according to

method Cto yield 370 |.I owi sh SO|Id np 203-204 C, 'H NWR
(DMSO-d6): 8 6. &?“(C!Lﬁng’d&% @5%51 Hz, J = 7.50 Hz), 7.32 (1H, d, J =
8.88 Hz), 7.49 FolndlC:dd,21H=-.49N3g.88z, J = 7.60 Hz), 7.72-7.76 (1 H m,
7.84 (1 H d, J =897 Hz), 803 (1 H s), 806 (1 H d, 8.87 Hz), 10.58
(2H, s); Ms (ESI) mz 305/307 (MH-; HRMS calcd for CL6HICI F202

306. 02581, observed 305.01863 (M HyFERMEDIATES7 for Cl6HOCI F202 ' 0.4 H2QO
Calc'd: C 61.22 H 3.15 Foungd: LE tai 15

C 61.2
1- Chl or o- 6- (2, 6-di f | uor o- 4- hydﬂd%?ﬂﬁ@ﬂi’ma@tﬁﬁﬁﬁem' ®The title conpound
was pr epared by voeactrﬁurmgreﬁ df 2N&7 diytitaxgiaphéhyiscktamideh €184.9 - g 2 0rgFghtiod), (510

Mg, 1.86 rrrmstmm carbo nét (%0{1%’, 2?!'82%0%“ ag:eQOr;reHE 4)3\9asmaaaed 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): 6 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 Cq13H1sNOy:
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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according to Method Cto yield 440 ng (77 %9 of yellow sh solid: np 213-214
C, 1H NWR (acetone-d6): 8 6.71-6.78 (2H, m, 7.47 (1H, d, J = 8.85 Hz),
7.76 (1Hwod3/031865s 20 8. 12 Hz, J = 1.52 Hz), 7.97 (1 H d, peTAIS82/9883z) ,
8.04 (1 H s), 829 (1 H d, J =8.80 Hz), 9.26 (1H s), 9.60 (11-1, s);
M5 (ESI) mz 305/307 (MH HRWVS: calcd for Cl6HOCI F2Q2, 306.0259; found
(ESI-), 306.01991 Anal. for Cl6HOCIF2Q2 ' 0.25 H2O Calc'd: C 61.75 H

0% 2 U T AT Y e
8- am no- 2- @aﬂbhmﬂOh(zlél? 113 QH 91]19$isf(ﬂh)d'ﬁ @Et?hlaﬂ)olﬁiém aas= adriedzacet i ¢

anhydri de S"Eﬁ) he reacti'on was refluxed for 90 m nutes and
cooied to fﬁ&'éWﬁeﬁéf'WéH The sol vent was renoved and the residue was
filtered twngpgﬂcg1m1 NO cF.c0JH.ca with ethyl acetate. The solvent was
removed to yield 3/ 051805 PCT/ US02/ 39883 175.8 g (93% of the
title cérrpound gsa'cad &‘aﬁﬂsgd'r'ﬁ% Nof88. An anal ytical sanmple was further

purified by reveoged:ahaassgmepas st 4ivg. HPLC to yield a pink solid: np 161-
162C; 1H NWVR (DMSO-d6):5 2.15 (3H, s), 7.09 (1 H, dd, J =1.95 Hz, J = 8.79
Hz), 7.20 - 7.26 (2H m, 7.49 (1 H d, J =731 H), 7.63 (1 H d J=
8.11 Hz), 7.77 (1 H d, 5 J = 8. &NreMeDIRTES9(1 H, s), 9.79 (1 H, s); M
(ESI) mz 202 (MrH) +. Anal . f C12H11NO2: ‘d: C 71.63 H 5.51 N 6.96
Found: C 71.21 H 5.45 N 6! %@lqre |N?EMD?%#‘% &7‘

N-(7- mabhoxynaphbfwhﬂmtoamrﬁ@tho@maghtﬁylamwem0f94 g 63.24 mmol), HCI (15.8 mL
N-(7- hydro%napht hyl ) acet am de ot assi um car bonat e

(301 g, Ao solutigng 18@ &1pelb a@ﬂ W?z)te"v&gg '@d&@a'eﬂdaaﬁéEWéﬁ@ ddgdgEolyfion 4. 36
nol). The r&@&dlbtﬂ%tﬂié‘(ﬁl&% \e@saorrﬂﬁmbywatfee(zsanbroveﬁmi Afute8. MAEXbIudién

tenperature, and e sol vent renove The residue was fil d thr?ﬁg
Ked161. 6

silica wit H"aétSHVPd &?féiodf‘@uﬁcfnf’WF\?F‘&Pé’Htr\/ﬂ”PFPbé‘('ﬁﬁF'dé&%'31‘5— he (esulfi
g (86% of gred é’dﬁdSﬂHsJ @bnectéa byt atibh ORbsHed TRétavitkawatet] rthérew|trpamhb|¢dn@y

g:‘)leipgr V%@é{le\\é%g%ge%q ma ysﬁi%vg)(sja%il) [?EQBQ @g%é guheea u%%ﬁg)rggtgnze%sdlazom e
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 title 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 Cy1HgFO:
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-buty! 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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s), 3.90 (3H, s), 7. 9 (1 H dd, J =2.39 Hz, J =8.94 Hz), 7.29 - 7.34
(2H, m, 7.39 20 (1 H d, J =1.86 Hz), 7.75 - 7.68 (2H m, 7.87 (1 H, d,
J = 8.96 w3882 (1 H s); M5 (ESI) mz 216 (M-H)+. AnaCT/uS02/3984B8HL3NO2:
Calc'd: C 72.54 H 6.09 N 6.51 Found: C 72.24 H 6.43 N 6.52. 25

| NTERVEDI ATE 58 7- Met hoxynapht hyl am ne A m xture of

N- ( 7- met hoxynapht hyl ) acet am de (160 6 g 0.747 nol) and HCI (1.5 1 of 1 N

50! U on) AR AR St 8l R S, B ARe B 1
cl ear. The pudfiatiomenl acsrllganolurﬁna(yexamem)alyreldedlz,yr @ (H 1) af .aglorande lmaidankh

t t
analyt  cal JudkiseLSode PRl S0 BY ol ¢k oo oPo R R Bl o
&(I\)/gp?undlgstla cmdnpgmcsaé adrellanvp sib[im -3 BC:341E 'H- WIS\A\OD@M 0538,185(3HC37 m; 39883
7.05 ?Dg )(H" Uy =422$€E‘2’P|§7 ,8-9?’. 4. 125 1859( Qﬁp "ﬁ) ?'g% A ‘?’1’ ‘rﬁ'zé?"ziﬁ’ig%. 17

Hz), 7.71 (1h,H, Jd= TA7THSH, 9BOHAMN; d, W GBS hiz)n7Z517TH, MtHH) 8.9%4Ha), MS ovz C' H' NO
- CFBCOZH éﬂ/l@%% %‘)C 54.55 H 3.87 N 4.89 Found: C 54.39 H 4.28 N
4.78. I::L 59 1-Fl uoro-7-net hoxynapht hal ene 10 To a m xture of

7- met hoxynmnht, fy GO 10. 94 g, 63.24 mol ), HCA (15.8 nL of 12 N
solution, 190 r-{50 nmL) cooled to 10C was added a sol ution
of sodi um nltr%i%%%@gsﬁg 7418 mml) in water (25 nL) over ten mnutes.
The soll@tion wiourd:iG:68BMr4.89 ni nutes and conbined with fluoroboric acid
(100 m.). The resulting green solid was collected by filtration, washed
first with water, then with ethangise APE §fien with ether to yield a
yellow solid [15.48 g (90% of the unc aracterized diazonium fluoroborate
salt internediate]. This yel | ofvBromod7-methexyrbaptdtialeheh xyl enes (250 n -)

and ref | uxed 1 otrols U8iifon S8R (1EHq ¥RA8s HAAE Sl 38 1 6081 84fmb%

partitioned between e acet sol'ution. The
or gani 65| aypeetonidrie 6250erdL) at 0 °C was slowly added a solution of 2-methoxynaphthylamine

(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 title 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 = 2.42 Hz), 7.71 - 7.76
(3H, m); MS (El) m/z 236 (M)".
Anal. for C,{HsBrO:
Calc'd: C: 55.72 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 NH,CI solution and extracted with ethyl acetate (3x 350 mL). The
combined organic layers were washed with brine, dried over sodium sulfate, 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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over sodiumsulfate, filtered, evaporation of the solvent, and purification
on silica 20 (hexanes) yielded the title conpound as a light yellow |iquid.
1H NVR ( GRCGD3Ip51865 3.94 (3H, s), 7.10 - 7.28 (3H, m, 7.32CTAShy/39d83 J =
2.50 Hz), 7.55 (1 H d, J =8.12 Hz), 7.75 (1 H dd, J =1.69 Hz, J = 9.00
Hz); M5 (EI) mz 176 (M)+. Anal. for Cl11HOFO Calc'd: C 74.99 H 5.15 25
Found: C. 74.84 H 5.14 | NTERMEDI ATE 60 8- Chl or o- 2- net hoxynapht hal ene

0o 30 st ot EVEBuDn SR ksl 2% ke ' i Aotz Br A Plach £ 249c
sol ut |T ﬁg ?f7 a%;;(ﬂgmﬁm\z%g?ght ggél ;}m‘ B@Q;%% 7{9%1 o ﬁ& amﬁ?sg’azé/jb?saccgtaﬁﬂr, géi {Met g 25
kHaN 5618 o) g af ’
'|I_'E|ehggaghgmaDWQa?j\memyei%mre \??shed f-|80 V\Dd03/ 051805 gC?’/ B§62/ig88g1§)
W t :Eeiﬁl UnsH iltere evaporation of the
cf‘?ocat Pgﬁ %

solvent; and p n-a si a colum (hexanes) yielded 2.27 g
(41% of an or arrgend:iQUi8B3 AM.6@ANabBy0i cal sanple was further purified by
reverse phase pr epar ative HPLC to yield the title compound as a yellow
sol i d: rrp32 34C,"H NWR (CDCI 3): 8 3.98 (3H, s), 7.205(1 H, dd, J = 2.52
Hz, J 8.96 Hz), 7.22 - 7.27 (1 WWTERMEDMABR641 H, d, J = 2.47 Hz), 7.55

lhdJ:747HZ, 9 H d, J = 8.95
|(42) VS iz 101 108 (7nlz'ﬁ§i‘°xg’]A3na|jl iftyarbnap fitrfededscark °Z‘ﬁ" ' 68.58 H 4. 71
10 Foun@: C. 68.T3% HixturelH 7|-rh§iEENEDItGﬂEE)F@1(39.B5@‘ oras- mOhmmmimqidaapﬁﬁ lgal ene
T | ut 9 i
15 acetoni (1 ranobegipedant Gop s B uped fmlhyibiticienie (Ho%.[025) 11
3 mlit hory tnamn Hne amixtuee w(aa(s:umd gverﬂ&hsammm) tempesatenco Rytiding 33060Lhwas Thed

ark sol uti t
ourified o né?jgeé"?ﬁd ?Ebs&fhﬁ%u@ oxgcgl:nlcgrﬂfe 1 éf) %@Maﬁ@%%ﬁe’%d%r@%@@evﬂts@+ i éﬁ)@ an
anal yti cal teapglaliredrcreane:-hehe ;mxﬁum é‘@sbwe%bﬁ?(bﬁarf effuxvand eeldr ige 6 bhaBeC HPLC

to yielg thgohbl bRe AAARPYPS BEtHR dMirk® prRLEd ThEirdredRss stirfddNVBmignt 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 C,;H{;NO:
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 (.95 g, 53.1
mmol) in p-cymene (100 mLs) was added 10 % Pd/C (5 g), the reaction mixture was
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20 (CDCI3): 6 3.97 (3H, s), 7.15 - 7.21 (2H, m, 7.50 (1 H d, J = 2.42
Hz), 7.71 - 7.76 (3H, m; M5 (El) mz 236 (M'. Anal. for C'HOBrO Calc'd:
C. 55.72 Wo 03/08305s Found: C. 55.58 H. 3.60 25 | NTERVEDI ATEBC®AIS0¥398kt hoxy- 1
-naphthonitrile A m xture of 1-brono-7-nethoxy-naphthalene (3.26 g, 13.8
mmol), Zn(CN)2 (2.26 g, 19.2 mmol ), and

tetraki s(tri phenyl phosphi ne)palladi um (1.6 g, 1.4 mol) in 30 DM (50 nl-)

was stirred_ at 12 o] ed reaction mxture dinto
200 i 1N AR 268 el a0 v il "y DT ha3 Blh e 7S eBBF The
?Olmtjl neg OFgrAtN el Hy?}n@ﬁﬁg }m%hvmhaﬂ Mébd?mlenew?dlrerﬁd/eﬂ\mfthemtmlﬂp with f ?t e,
iltere oration of .the so nt urificati Si ol um
(10% et hy!| ﬂ%?c\é%)é&’@ purﬂ%)@é‘ﬂ%%?l"ﬁ"@l@@ﬂ‘ ig@g'eg O(“ﬁ%' e Ornhﬁ ?ﬁaé 1 Wpbund as
<(31 whi tg )soin tlexane, GiRere@ 4id drieil toNGXFORY QEMB@SSdPGI‘I’(hUB@ZAR%B?A poHioNMRas

DVSO 7 1.H d 7.36 -
7 47 (1§ pwfned?f%&téer( ys?_@c’acﬂel §‘ﬁ)_£ ftrg/ba ?te @ies?? E‘%dageawﬁlitg(%@z) ' 7.88
(1 H dd, J778°0, B4 NMR (DMSO23 By, (38, Q) 7(36 HH &), 236 (8.101, Hz2.5 H’VB (E)
1 193 % QI ks P e e G gy 90 N 700 Found
4- di hydr onapht ralGgeNO:carbonitrile 10 To a m xture of

7- met hoxy- 1-t et ral one. ( ) . mol ), zinc iodide (1.73 g, 5.4 muol),
and benzene (106%1"&@)%@%733&‘3%? @r?‘gét hyl silyl cyanide (25.0 g. 0.25 nol).
The m A0ur e was Feund:rd8aWwet:i.ghN: a51room t enperature. Pyridine (350 nl)
was added and phosphorous oxychloride (100 nL) was then added dropw se,

with a slight tenperature increase.. The m xture was heated to reflux and
hel d for 6 SyntheBisCoflGomipounds im&cherde B2 spot for the desired product. The

careful 1y poured onto T ool hydr och!EMEHREEBLoLt 1.5 |1 ter of 10% HOI).
The total volune was 2 liters. TBiRuoro«2-naphthd extracted with et hyl
acetat qS (3 x SOq'hmT%lé comp%ur? %leggpaggggly anCictI%S d| f‘(‘%ro? mé’“woxyn‘e’xvahtﬁalerqz x 500
(7.99 g, 45.34 mmol) with 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 (ESI)
m/z 161(M-H)".
Anal. for C,,H;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 yellow 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-dg): & 7.18 (1H, dd, J = 2.37 Hz, J = 8.85 Hz),
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m.s) and then brine (500 nis). The ethyl acetate was dried over nagnesium
sul fate 20 and evaporated off provide a |liquid which on standing

sol i difi ewo o3lsmoTrude solid was slurried in hexane and fPCIrtusSoB8bs8D Qi ve
31.3 g (74% of a tan solid. Sonme of this nmaterial was purified by silica
gel chromat ography (10% et hyl acet at e- hexanes) to provide a solid: np
47-49 C; 1H NI\/R(DIVISOdG) 8244250(2H , 2.72 (2H, t, J=8.4 Hz)

25 (2b 796 S RS EY ) AR 25 el T ﬂﬂ:@ “LFL Pt 7 o &
5.99 N 7. 5@8mhiau.mz.(1ﬂ7d,m=m.8c5Ha9 11771805 130MS RITERVELDY AINEH) 2

7- Met hoxy- }- alene To a m xture of 7-nmethoxy- 3,
4- di hydronggﬁ%{ﬂd;g%@ﬁ@car bonitrile (9.95 g, 53.1 mmol) in p-cynene (100

m.s) was added LRI RIBT283:$)95 t he reaction mixture was -82 WO 03/ 051805
PCT/ USO8/ 39883 F%Ehcf redsBdy:Negs ed to 150C overnight. The m xture was

cool ed and the catalyst Trenoved by filtering through filter aid. The

p-cynmene was renoved on the rotovap with the vacuum punp, giving a liquid
whi ch solidified on standing. Thepsy@RMEpiafe 67urried in hexane, filtered
and dried to afford a white solid (4.3 g, 44 %. A portion was 5 purified
further by silica gel (10% et WHY@Ma"t'@amikan'é@be to produce a white solid:

mp 77-78C 1H 1 l%@b&@d wad g’regéreﬁ%? re§étrng77|$| hB})J-’rlr)%’apﬁt)nom?nIQ?I Ad H d,

J=2.5 Hz 7.52
J=8.2 m§ 9AR&0. mmep \A@mwgm(vurrcﬁpb(%g) @comngstp 'Het ddhtqvietd 0598 giéo%bund

C 78.47 Hy éﬂﬁa@oh ,;-}1{,18§y1 BHESHENOR BRSNS d§ 7'25 $Plh88‘EJ1% JOHERMEDI ATE

65 8- FIuoro he title conpoun r epared reacting

1-f | uor o- 78n?eﬁt Héb(iﬁ@pﬁﬁhél é1me2.20 M), §3945(.44 (Hﬂvo'ln) § h"bcﬁ @’n- Br91brdwi de
(68 nL of ‘Pi' utuanm@ﬁzmvh)mwawd'mg Hz§ 1'6948*1@1 D). s ) fh/3199 9 (54

% of are |d An anal ytical sanple was prepared 'by preparative

reverse phé@@HHPLMQQES}H @(Zdeé(%ﬁie solid: np 89-92C; 1H NMR (DVSO-d6): S
7.16 (3sH A%gl.fo]r(ﬁd%N@ Hz, =8.90 Hz), 7.21 - 7.25 (3H, m,

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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20 7.62 - 7.65 (1 H mM, 7.8 (1 H dd, J =1.72 Hz, J = 8.87 Hz), 10.08 (1
H s); Ms (ESI) mz 161(MH Anal. for CLOH/FO: Calc'd: C 74.07 H 4.35
Found: C:wo3308i8bs 4. 30 25 | NTERVEDI ATE 66 8- Chl or o- 2- naphtusot/398he titl e
conmpound was prepared by reacting 8-chl oro-2-net hoxynapht hal ene (10.25 g,
53.4 mmol) with boron tribromde (67 mL of 1 N solution, 67 nmol) according
30 to nethod Dto yield 8.76 g (92% of a yellow solid. An anal ytical

PamL e v LR B4 61 SUETRE ARSI i R B R e
?, ng, 1J HZWQNMF;HZMSG)-%):& g52(HzH, s), 783 \B1,GB3UGH52.80HApCT48)804,/d893831.7F . 23 -

. \ , . , =.,2. 28 7,59 H =ul.37 Hz), 7.81
1,25, (3 gl TSt 6 Foads s T s Bl o3 By bk GHsr ) ) T

177/ 179 (MY (ESiIpin/z 232401OHALCI O Calc'd: C 67.24 H 3.95 5 Found: C

66.99 H: 4. ;}IEE TE 67 7-Hydroxy-1 -naphthonitrile The title
conpoun \/\/Qgglp‘r(epal?e6 Rt)@ reacting 7-methoxy-1-naphthonitrile (1.19 10 g,

6.50 mmol ) wit hCalod: @:#P@HHA.5(9 g) according to nethod Dto yield 0.88 g

(80% of a whi . 188C. 'H NVR (DVMBO-d6): S 7.25 (1 H, dd, J
= 2.30 Hz, J = @“@‘@%ﬁ@"% 1H d J=220H), 7.39 - 7.44 (1 H m,

7.98 (1 H d, J =891 H), 804 (1H d J =714 H), 817 (L H d, J =

R 1 e (s ) e
77.99 B 3.99 N 8.47. | NTE$Dihranmo-8ghikyo-Bphthob- | uor o- 2- napht hol  To

:Cisg' ution of 8+{,| HoK Qs SPRBNIBR 2-hForiflo1(4.92%, 278 Rion iR JHRF habicRsEd | ©
(40 mL) was slowly added a solution of bromine (9.7 g, 60.7 mmol) in glacial acetic
acid (40 mL). The solution was stirred at 100°C for 1 hour, cooled to room
temperature, poured into water (250 mL), and extracted with ethyl acetate. The

15 combined organic layers were washed with sodium bicarbonate, dried with sodium
sulfate, filtered, stripped of solvent, and purified on a silica column (20 % ethyl acetate
— 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): & 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 C,,HsBr,CIO:
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 at 100 °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 1). The resulting yellow
precipitate was collected by filtration, dried under vacuum, and triturated with ethyl
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(30 mM-) was slowy added a solution of bromne (7.35 g, 46.0 mmol) in
glacial acetic acid (30 nL). The solution was stirred at 100C for 1 hour.
The reactwonsmsssotool ed to roomtenperature, poured intoPeatusn2/§ses m -)
and extracted with ethyl acetate (3x 25 150 nL). The conbi ned organic

| ayers were washed with sodi um bi carbonate solution, dried over sodium
sulfate, filtered, evaporation of the solvent, and purified on a silica

I 2.5%.eth [ e .. 629 f
oL (2 SR VRREERE RS e B oD e b A Bl 280, ¢
solid was aocalgticahedmplet WwasSpr€pared/byOprgpardfiverreyelse gilaseiRBLGteyield the title ( 35

Testi t1ng SomaeRen A re’ e e e APt PR Bha 25 e (100

m.), and ext) a@Ve(dHy\d,t.h e&mHz)a@aﬁa(tlel 653)8.470(0H, 8},)1.0.68h@ H; s M €EISIP ngani ¢
| ayers r?4é\@?gzﬂ_mm water, dried over sodium sulfate, filtered,
stripped o t,”'and purified on silica 2.5%ethyl acetate - -84 WD
03/ 051805 RG#H. 6B02413BB8Q: hexanes) to yield 1.97 g (41 %9 of the title

conpound as a W@aczdzgglbia%s ﬂ?i‘ﬁﬂ'&%ﬁc "H NVMR (DMSO-d6): 8 7.20 (1 H, s),

7.23 (1 H d, J dd, J = 1.78 Hz, J = 10.52 Hz),
7.84 - 7.88 (1 Hound:C:52080 K:12.F) Nci4.82. = 0. 79 Hz), 10.28 (1 H, s): MBS (ESI)
mz 239/241 (MH-. 5 Anal. for CIOH6BrFO Calc'd: C 49.83 H 2.51
Found: C. 49.86 H. 2.46 | NTERMEDI ATE 69 10 3, 6- Di br onp- 8- chl or o- 2- napht hol
To a s@Pution of 8-chloro-2-napht WWTERMEDATE7127. 6 mmol ) in glacial acetic

gfiagi al( 4gcrer!t_i) cwaaim dg%g(%gm?ﬁ‘eosggﬁlﬂrﬁgnﬁ%ﬁamﬁ@ﬁi&?dlﬁ% y! 'b%%onrmlmlhz)uir,n
cool ed to room Theritercamppend pyes praparast ky wackng 3.83ibramp-8-chietoexmapiticbd wi t h
ethyl acet gﬁ@ flﬁ)ﬂﬁm‘?&?m H%Wﬁ@?g 7ég':1ygros7 )E@c%?d?ﬁi%‘é}ﬁ E—{éttﬁ:‘?}d Y,

bi car bonat W th so ium sul tere stri sol vent, and
purified oryleéd 366|go(§4%()loﬁmwh(t2(30% mpk@ﬂ 6‘a€et értléMR-(ClDé'}tﬁrfe@)M {@H,\8)el. 88 4. 61 g
(50% I |yt iycal furth if y
rever ngsp ép}f‘ 2,523 ti%)éaﬁaa@:ﬁ gy yi eI @ g-lcd(;r“r}poﬁl HE{ L gﬁﬁﬁb
solid: np 1856M§5(ESOM/ZH3&MQ5(33W$M=FCH)6): 6 7.57 (1 H s), 7. 82 (1 H d, J =

%/58?523 nf%gbg%r]%ggf%}-t}% J =1.69 Hz), 8.31 (1 H s), 11.30 (1 H, bs);
Calc'd: C: 42. 64 H: 425
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-
de): 8 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 C7H3FO, " 0.1 H,0:
30 Calc’'d: C: 75.60 H: 4.93
Found: C: 75.30 H: 4.57
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Anal . for CIOH5Br2CIO Calc'd: C 35.70 H 1.50 Found: C 35.74 H 1.44
25 | NTERVEDI ATE 70 3-Bronp-7-hydroxy-1 -naphthonitrile To a m xture of

7- hydr oxywo-onapisbhonitrile (26.03 g, 154.0 mmol ) and gl acipalr/usazatssx aci d
(400 nL) was added bromne (51.8 g, 323 nmol). The mi xture was stirred 30
at 100 C for 6 hr. HC (400 nmL of 12 N solution) and SnC 2 (69 g, 308 mmol)
were added and the m xture was stirred at 100C for 1 hour. The resulting
solution was cooled to roomtenperature and poured into water (1 1). The
resulting yellow precipitate was collected by filtration, dried under
vacuum and triturated wi th ethyl INFERMBUPADB7Y51805 PCT/ US02/ 39883 acetate

to yield 14.68 g (38 % ..0f jtle, cQ ite solid. An
anal ytical sanple was %?'885‘;(5'33% oﬁ?éb%%%ggé@vg?ggééﬁh\é@e HPLC to yield
the title conpdhedtites camptirtde was! prdpanep B2 PeaRfivg @-braimdhiRflyddvcnapihol 8 7. 28
- 7.35 (2H, o O ] = . (1_H . , s),
0559, 74 faih fy S asgaindtionipheny? pefric el (o, € grtolly )
10.65 (I H, ; (ESI V4 / ﬁ)‘ nal . for r NO | c' d:
C. 53.26 HacRordiigNo naetbed ARowield 0B7 §48% Yo)tef 2white Kplida. BR. 13861 40NTERMEDI ATE
71 tert-B - di, | - 8- = 2~ hyl,) | | s{ l-ane . The
title corrpm%[(ég@%ﬁ&%g%% %)'/—F ?Zg’éﬁ ﬁgﬂg),o @hd%rgﬁg]—g*gﬁ(%?ﬁ&@pg hol
(3.00 gl, d8.dEaI2, oroR )19 W) h, TBONGSHCHZ), T.906dH, 350JF 8381Hz)at.08r(thi,ngs)t t0.h%t hod F
to vyie 3( I§6bs? (Iﬁgi’@sgf /8 g%wl solid: nmp 58-64C, 1H NWMR (CDCI 3): 8 0.34
(6H, s), 1148 b -od T % ?‘?'H, s), 7.62 (1 H d, J =1.72 Hz), 7.75
(1 H, dp JAnal f@CApF-06: 97 (1 H s); M5 (ESI) mlz 333/335/337 (M%—l) Anal .
for Cl6HL9Br 2C @Gy LGty £5342.64 H 4.25 Found: C 42.73 H 4.08 20

| NTERVEDI ATE 72
Found: C: 71.09 H: 4.15

INTERMEDIATE 74
15 tert-Butyl[(3-bromo-8-chloro-(4-methoxyphenyl)-2-naphthyl)oxy]dimethylsilane
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-methoxyphenyi)-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): 6 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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8- Fl uor o- 6- (4- met hoxyphenyl ) - 2-napht hol The title conpound was prepared by
reacti ng 6-brono-8-fluoro-2-naphthol (0.39 g, 1.62 nmol) wth

4- met hoxywbenghishor oni c acid (0.34 g, 2.27 nmol) accordi n@gCcTaSo0t/ssset hod A
to yield 0.35 g (81 %9 of a white solid: rrp 150-151 G '"H NWMR (DVMBO- d6): S
3.81 (3H, s)705(2HdJ 8.75 Hz), 16-720(2Hn)757(1H,
dd, J-121Hz = 12.76 Hz), 7.74 2HdJ 8.74 Hz), 7.89 - 7.92

(P 10610k 2 Bl £ i i B CIRRE

03/ 051805 MTRUSMAH39883 | NTERVEDI ATE 73

8- Fl uor o- 6- phenyl)-2-naphthol The title conpound was
pr epar ed bﬁ(nrgiefé%tl l%‘"’go d?m%éifl uor o- 2-naphthol 5 (0.66 g, 2.74 mmol)
with 3-fl uoro- 4Oakfd1@<37ﬁt®ér‘ryl4-%Noﬁ.Dé acid (0.56 g, 3.3 mmwl) according to
met hod A to yiel Ko 7(3&?. £ white solid: np 138-140 C; 1H NWR
(DVBO-db): S 3. ﬁuﬁ%g?@) {/@59147%50 (3H, m, 7.60 - 7.65 (2H, m, 7.71
(1 H, dd,,J:2.19Hz),J:1314Hz)790(1Hd,J 8.37 Hz),

7.99 (1 H, bs), 10.15 (1H, bs) 3':'('5'%6"“ ?6285 (MH 10 Anal. for
Cl17H12F202: Calc'd: C 71.32 H 4 Foun C 71.09 H 4.15 | NTERVEDI ATE
74 15 3-(3-Fluoro-4-methoxyphenyl)-7-hydroxy-1 -naphthonltrlle

tert - But yl [ (3- brgo- b fudd- WS "BIFARRIVEY - RaBARYT Sty lardRy vl si t an

e A solution

tert-bdPyl [r(aehfbomtrlbe &@839@%8@9 g hwith BiNapook-ynethaxp ey ioraiiteaciq 0. t% g,

4.32 mol) 4 4- RiAX { é@mm&m@wa d%( %@%ii dila |§Jm gel%w\bcﬁfa' Uk ON,
and tetrakis(tr

6.9 mol ), hosphi ne) p alum 1mm|)in
THE (10 ~ nianplyigsl éa@PlerW@ijP@lPaW@f bmreparratme rﬁverSﬁfé\aseatb‘EhbeP vigld theidte hed

W th water cg;@ ﬁq as a%%.teré@n@w 264 9% %tﬂpl ﬁmw(bmbgt 83(9%><(éﬁ0s)m?)23- The

conbi ned org ayers were drie sodi Um sul fat e,
fil tered eYv%(ﬂ"htm)oﬁ Hf(1Hhd, da Zé’ﬁtHZ)ah@5 —phfQ {iEbambr . 72 @H dda’ cA-4#m (5%
et hyl etg—izef *ﬂ@f@ 86 (Wleé dJie‘b% ﬂz)(@%%(19fdtbé1é6Hz§ puRd as a
white soli (3H s),
7.01 (2H, d/= J43F82) ()1 3M§1E§|I)dn/2392(M*§6 Hz) 7. 58 (2H d J =8.75
Hz) Anal. for C1gH12FNO; " 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  oxy]dimethylsilane (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-de): & 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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25 7.73 (1 H s), 7.78 (1 H d, J =1.62 Hz), 8.10 (1 H, s). |NTERMEDI ATE
75 7-Hydroxy- 3-(4-net hoxyphenyl)-1-naphthonitrile The title conpound was
pr epar ed W9 03@81805 ng 3- br ono- 7- hydr oxy- 1- napht ho 30 ni tri PeT(®028883), 1. 00
mmol ) with 4-net hoxyphenyl boronic acid (0.21 g, 1.4 mmol) according to
Method A to yield 0.19 (69% of a light yellow solid: np 226C, 1H NWR
(DVBO-d6): 8 3.82 (3H, s), 7.07 (2H, d, J = 8.82 Hz), 7.26 (1 H, dd,

2.32 Hz, (\fah%r%gﬂj%méa@yﬁf’ H d, J =227 H), 7.80 (2H d, J

Hz), 8.02 WD 03/ 051805 PCT/ US02/ 39883 Hz), 8.
H d, J = 1.85 lGa)cd:8: 353 1: 8i55d, J = 1.43 Hz), 10.48 (1 H, bs); M5
8

mz 274 (M A f 01H20 Calc'd: C 78.02 H 4.
5.05 5 I(:ou:?j %%L% @?4%%%@% 4. | NTERMEDI ATE 76

3- (3- Fl uor o- 4- net hoxyphenyl) 7- hydr oxy 1 -naphthonitrile The title conpound

was prepared by reacting 3-brono-7- Ewﬂl)% tag- 10 naphthonitrile (0.208 g,
0.839 mmol) with 3-fl uoro-4-nmethoxyphen oronic acid (0.18 g, 1.1 mmol)

according to net hoﬁ(%iﬂbflwrel-@hﬁdmw?%%‘) bhydraxydghnaghtheniiileol i d.  An
the titie  compansde ShRhAhd daBabsea s eytuloey By PRRRS A TRaphioY! ¢ ¢
3.90 (3H, sitrile0324 g7.0350 (Ma)) wigh 2.5- @ﬂuqrMHert@utyjdlmewylgwlw herylbggonic 7. 70

1 H, 9 , J =
g o6 HZ”; éc@ (o(ﬂrﬂ g@ mnlolyfg%%&péﬁo '?%ethéd A t?:ﬁy éhg oh'?do g%@ﬁ) éfla ;;Jeud]% 2 (1
H s): 106 8%l )Arrﬂr@wg@ semplg was me@aredfwpr@mgﬁlwmersemhfswﬂam toeyield d: C
73.26 H 431:17 tifs ccgmg&nd %)‘F(Ightﬁ;euZﬁ s%%d o ﬁ oh‘vcﬁg& 604 Nl\ﬁF@(ﬂ)M’é KLY ATE 77

3- Brono- 8 or o- hod To a solution of
tert-butyl [7(Z- tihrs, 81—%8126#&7-» V&= ﬁ@@H@)yﬁﬁ@r{W) d2J rapi H;t) Y-63257.66 (2H,

g?ylllerfet hyhsklangr( 8; 72 dlos L-0%.43PIH, d, 'y Thie7(128, 85 (\Ass)adeed (TBAS), (5 nL
10.54 (1H, s); MS (ESI) m/z 296 (M-H)"
15 Anal. for Cy7HsFoNO, - 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 1aj
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 C44H4,FO5 " 0.1 H,0:
Calc'd: C: 75.06 H: 4.41
Found: C: 75.01 H: 4.11
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solution in THE, 55 mmol ). The solution was stirred for one hour at room

t enperature, evaporation of the solvent, taken up in water (50 niL), and
extract edvowsmsises hyl acetate (3x150 nL). The conbi ned or gamiusol/zgey s were
washed with water, dried with sodiumsulfate, filtered, stripped of
solvent, and purified on a silica colum 30 (10% ethyl acetate - hexanes)
to yield 0.34 g (88% of a white solid. An analytical sanple was further
prepared by reverse phase preparative HPLC to yield the title conpound as
a white solid: np 138-139C, 1H NWR (DVSO-d6): 6 3.82 (3H, s), 7.06 (2H, d,
J =8.76 Hz), 7.58 91 H, s), 7.73 (2AMRLE1ak= 8.73 Hz), 7.94 (1 H d, J =

1.56 Hz), 8.07 (H b (ESI) n z

361/ 363/ 365 (M H) - %”\'7\%’%@‘8%&%%‘%@‘#%@8‘3‘/"%@gsnasalﬁ'éﬁ"\is for CL7HL2BrCl Q2
' 0.6 H2O Cal CTﬁeCtltI5405r$lpbhnd3 Wwas Ppopaced oy SeasihgH: 8-Budrdb-G(3ENEMPRE laz
compourt wdEPRRATNEBRHPIRING g o ChR A IR0 HE Al 0 RE 0 1L °
(0.124 g, GobOomTY )mmpli) laccording to method D to yleld 0. 020 g (21%) of a white solid:

2, 5-difl uoro- 3 6n§q£|y|laq>& t g @p (%7br|_pq,jf1)71%mc}1(90(2% , 0.59
mol ) accoldfl 22:; ?% MF( §C:>ga gy 1@@ ‘of”a’yel I'ow I’VgOI id.
An anal yti Gad6 Qélnpl e Jvad.7driéna/eds.ng I-tzbgpﬁﬁ’ameﬁe(zHemrE&B pttaske, HRLE31 o
yield the tl_LZSI 930@_? Eg a@& (hghts y@é‘zpw Is_lol%d m 9,8 r?hg%f i) AN NIVR

( DVBO- d6) : b6 ] 8 7 s R
2.12 HAD, AnaBfor GioboFARH).25M,0 8.00 (1 H, d, J = 8. 9§ Hz) , ?43 (1 H d J
= 1.77 H), 8.5 : A (1 H s), 10.54(1 H s); M5 (ESI) mz
296 (MH) 15 Anaa.qcll?'o 6%4%-%%2%2 0.3 H2O Calc'd:C 67.46 H 3.20 N 4.63
Found: C. 67. 18 Faund. G96N13 H: 885 EXAMPLE 1aj 20

8- Fl uor o- 6- (4- hydr oxyphenyl ) -2-naphthol The title conpound was prepared by

reacting 8-fl uoro-6-(4-nmethoxyphenyl)-2- naphthol (0.10 g, 0.37 mml) with
boron tribroni de (0 56 mL of | | N sEXAMRL&1aw. 56 mmol) accor di ng to net hod

(e ) & 80af (SLETMI Pt i bygie, 29 BN
dad, J = 1.18 Hz ,Thg tile XRMpgURY Yvas Preprred by regcting E-hsd@g)"ﬂzﬂ "Ietwyphqnﬂg (2H,
m, 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-ds): 6 6.89 (2H,
d, J = 8.53 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 (ESI) m/z 260 (M-H)".
Anal. for C;7H;;NO,  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): 6 7.04 — 7.09 (1H, m), 7.26 (1H, dd, J = 2.31 Hz, J = 8.88 Hz), 7.36 (1H,
d, J = 219 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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9.61 (1 H bs), 10.05 (1 H, bs); M5 (ESI) miz 253 (MH)-. Anal. for Cl6H11
FO2 ' 0.1 RO Calc'd: C 75.06 H 4.41 Found: C 75.01 H 4.11 -89 WO
03/ 051805wB@3/0k1802/ 39883 EXAMPLE Zak PCT/US02/39883

8- Fl uor o- 6- ( 3-f | uor o- 4- hydr oxyphenyl ) - 2- napht hol The title conpound was
prepared by reacting 8-fluoro-6-(3-fluoro-4- 5 nethoxyphenyl)-2-napht hol
(0.10 g, 0.35 mml) with boron tribromde (0.7 nL of 1IN solution, 0.7 mmol)

cocor 10, LI P-{oy1619-000800, €U0, 9 1081 8ugd e Ip 2022

7.46( 1H, dd'1.B:’;3]J-Iz7)48I4IZ(1th81 4G Ha) Hz), 19633 (2R, BS); MBHESh) m/z2788MH) H, d, , J =

8.31 Hz), 10.04 (1H, s), 10.11 (1H, s); M5 (ESI) mz 271
(MH". 6\?‘5\ ar 1P"q%éf?5H OF202. 0.25 H20 Calc'd: C 69.44 H. 3.82 Found:
C 69.13 H 3. 4SalSGPIB. 141 3G! N: 5.02

7- Hydroxy-3-(4 e;g)ylji) apbhonitrile The title conpound was
pr epar e§ by realgtlsgﬁ(g)q oxsg/l.s?,nmlg?ret hoxyphenyl )- 1-naphthonitrile (0.14

g, 0.51 mml) with pyrldl niumHCI (3 g) according to nmethod B to yield

0.10 g (75 57C " H VR (DVEO-d6): 8 6, 89 (2H
d, 55&’%"5%7&9%&?589}'&&'" SBhetng 157 Hz, J = 8.88 Hz), 7.36 (1 H d, J

=186 1), 207,67 (2H. hTeRwEdinR7etihg n@réiﬁnédm’rhﬁ' V594 1oy a1
- 8.38 2H 70 (1 H, bs), 10.44°(1 H, bs); ESI) mz 260 (M H)

Anal . 017|4r§Nt92° Gmethaxyc3-naphthobard 1,‘,563lsblq:p-64ms ony-2snaphthelound: C

7685H431N§n&&’r f@%b% ﬁfﬁ|543 31.1 ), NCS (4.58 g, 34.3
3-(3-Fl uoro-4- hydr(1)xyeo ik ME Faox%/o - nap ﬁ’t on|7tnr]r|no The( tlt?e conpound

was prepar @ajn@y and e qaénlq.(}@(ﬁrmb agsiirped q>\{§e(5rp|ght@t room temperature according
met hoxy phery IMetdsd AP MRSt as(@mbled anB -thd régmirbg twotvh SoWd H'éHldUeUWh:HC' (3

g 30 accordlngto method B to yield 0.085q (74% a white solid: np
265- 269 C: akeqpp in ethyl acetate (500 'mL), washed with water, drled over sodium sulfate,
15  evaporation of solvent, and purification on a silica column (20% ethyl acetate —
hexanes) 'yielded a white solid. This 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): & 3.85 (3H, s), 7.22 — 7.26 (2H, m), 7.31 (1H, d, J =
242 Hz), 768 (1H, d, J = 8.91 Hz), 793 (1H, d, J = 9.17 Hz); MS (ESI) m/z
20 207/209 (M-H)".
Anal. for C{1HgClO.:
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-de): $3.97 (3H, s), 7.41 (1H, d, J = 9.22
Hz), 7.63 (1H, d, J= 9.17 Hz),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 C44HsCl,04:
Calc'd: C:54.35H: 3.32
30 Found: C: 54.13 H: 3.21
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(DVMSO-d6): 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 (1 H d, J =219 Hz), 6.52 (1 H,
dd, J = Iwo63ME&1803 8.40 Hz), -90 WD 03/051805 PCT/ USO2/,898582/388¥1 (1 H,
dd, J = 2.22 Hz, J = 12.88 Hz), 8.01 (1 H d, J =8.97 Hz), 8.37 (1 H d, J
= 1.83 Hz), 8.45 (1 H d, J = 1.41 Hz), 10.33 (2H, bs); Ms (ESI) mz 278
(MH-. Anal. for ClL7HIOFNO2: Calc'd: C 73.11 H 3.61 N 5.02 5 Found: C
72.75 H 3.45 N 4.82. Synthesis of Conmpounds in Schenme 13 | NTERMEDI ATE 78
and | NTERMVEDI ATE 79 10 1- Chl or o- 6- net hoxy- 2- napht hol and

1, 5-Di chl or o- 6- et hoxy- 2- napht hol INVERMEDIAEE 80 6- net hoxy- 2- napht hol (5. 43

g, 31.17 mmol), N 4.3 m"rql!, ifri 50 nmL) was
stirred overni ght Cit'éﬁ%)g%sgfgﬁ%é’?%tzﬁ?%o %{%ﬁﬂﬁﬂ%‘?ﬁ%ﬁ%ﬁ{%@ﬁ\a . The sol vent
was renoved and Thhditleesompound wasqwapared iby reastingut chve-6-reittenxytPpnaphtret hy |
acetate(5 , S ne [ I r L fate,

evapor a?i og&ggt%’o?}ggn&%éwtg utr I Cl’ergré]te ﬁ”g hg%éﬁéﬁs?mgggéﬁ?gna’( %O%A):}TZT%Q/I
acetate - hesardieg)toyintetraestiate 6ol yieldsiod2 d.(89%) of soMite swid: Mpréhet *Purk fi ed

by reverse . i yi, el vl (,6Q% , of _ i roedi ate 78
as a whi te%?@?cﬁ%%%éf Iéfgg)gp%%ﬁ/#(%%d%sé?g% ('SI—%Bdsel)-',z’ j;'. 22 -
7.26 (2H, 1930 AZ3T.301HH, d,J 3 $:06 BT . F]1H, B, 68 OIH Hz), 8.21418, @1 #129.28 7. 93
(1H, d, J =, 9. - 1), iz 20 207/209 (MH)-. Anal. for C'HOCL02:
Calc'd: C *@.é‘%(ﬁﬂfﬁ%@f’@dm C. 63.21 H 4.50 The HPLC separation al so
yi el ded00. &%al f¢rT 430,35 of internediate 79 as a 25 white solid: np
152-158 C, ' H NMR, ( DM . 53.97 (3H, s), 7.41 (L H d, J =9.22 H),
7.63 (1 H, d, J@"é%%%?sé? (1H d J=923H), 804 (1LH d J =
9.34 Hz), 10. 5FoUfd:G: 4920 WR.BESI) nlz 241/243 (M H)-. Anal. for

C'H8Cl202: Calc'd: C 54.35 H 3.32 30 Found: C 54.13 H 3.21 -91 WO
03/ 051805 PCT/ US02/ 39883

INTERMEDIATE 81
15 1,5-Dichloro-6-methoxy-2-naphthyl 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/z 374/376/378 (M.
Anal. for C,H;ClLF30,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
trifftuoromethanesulfonate (0.95 g, 2.79 mmol) with 4-methoxyphenyl boronic acid
(0.59 g, 3.9 mmol) according to method A to yield 0.71 g (85 %) of a white solid: mp
30 126-128 °C; 'H NMR (CDCly): & 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 = 8.99 Hz), 741 (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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| NTERMVEDI ATE 80 1- Chl or o- 6- met hoxy- 2- napht hyl trifl uoronethanesul fonate The
title conpound was prepared by reacting 1-chl oro-6-nethoxy-2-naphthol 5
(0.70 g, Wo3B/0mm803 ) with trifluoronmethanesul fonic anhydri e#eT(UBo2dsg3 4. 4
mol ) according to internmediate 6 to yield 1.02 g (89% of a white solid:
np 60-61 C, 1H NWR (CDCl 3): 8 3.95 (3H, s), 7.17 (1 H, d, J = 2.48 Hz),
7.35 (1 H, dd J = 2.50 Hz, = 9.30 Hz), 7.39 (1 H d, J =9.06 H), 7.71

(1 H d J 1 H d, J =928 H): Ms(El) mz 340/ 342
(M)+. 10 ?f”?:dalr#ﬂ'??@czﬁ%ﬁg@ts Calc'd:C 42.30 H 2.37 Found: C 42.20
H 2.37 II\ITERI\/EDIak‘EECBmJZQl-lS&ﬂJ chl or o- 6- net hoxy- 2- napht hyl

rifl uoromet han T tl e conpound was prepared by reacting
5-di chl oro- 6- Eé%%)@ng%‘l @%]%% (0.27 g, 1.11 mmol) with
[

rifluoronethanesul fonic anhydrl de (0.41 g, 1.44 mmol) according to
mterrregll ate 6 to yield 0.37 g (8% 'i;%"éée solid: nmp 73-78C, 1H NWR
(CDC13)” 8 4.08 (3H, s), 7.48 - 7. 8.24 - 8.30 (2H, m; M (H)
20 mlz 374/ 376/ 378 (I\/FI)&chAMb:Z-mthmmmehenﬂmaﬂhmalele 38.42 H

1.88 Found: C . X 2 | E

1- Chl or o- 6- et hgﬁg- gﬁ_’? 4-°r¥é%qrilggyg’ﬁé%%§%@ht al1ﬁdmhkﬁ?éﬁ-metﬂPOé(y_(:zc_)n‘_le 8&% was
pr epar ed byﬂfhjemqtln@esu@na@ d0.82net B8Rymmonawith Hymethoxyphenyl boronic acid
trifluoro f b Y. ronic
aci d (0,50 00 5 ) Secdailg, @ mendd ATD YL O2n A TR *Wﬁ‘% o of 4
white 401 i mp i6-14% "G 26-NVIB (CDC.HH NM%S((@BCISB% 0B(31,88, 108, (ZH)¢ =g573 3H,

D 5008 Pt U PO 118 Gl B Lot A g 26 e 00 )

Hz), 7.68 @UHIHdG, b= 878%,&2§,(1*$.C28’=(9_12-Iﬁ2&1 1=9.27 H): |vs (ESI) i 2
299/ 301 ( Iﬂ@ fQ/[]_ 1%@@3/ 051805 PCT/ US02/ 39883 Anal. for C181-115002'0. 25

t
1
t

H20 Cal ¢' d: %. 15
Cald'd: C: 64.88 H: 4.23
15 Found: C: 64.63 H: 4.28

EXAMPLE 1ao
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-ds): 8 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 = 8.51 Hz), 7.72 (1H, d, J = 8.55 Hz), 8.13 (1H, d, J = 9.07
Hz); MS (ESI) m/z 269/271(M-H)".
25  Anal. for C4¢H4,CIO, 0.1 H,O
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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Found: C. 70.84 H 4.80 5 | NTERMEDI ATE 83

1, 5-Di chl or o- 2- net hoxy- 6- (4- met hoxyphenyl ) napht hal ene The title conpound
was prepawoedsioyisis 5- di chl or o- 6- met hoxy- 2- napht hyl PCT/US02/39883
trifluoromethanesul fonate (0.32 g, 0.85 mml) wth 4-nmet hoxyphenyl boronic
acid (0.18 g, 1 2 mmol ) according to nethod Ato yield 0.27 g (95 %9 of a
white solid 10 146-149 C; 1H NWR (CDCI 3): S 3.88 (3H, s) 4.07 3H s),

585 o) b B eof B sl i?@?ﬁ* '3} e (. 361

H d, J 9 J2 &2B HzZ\Vab6 (fHard, OQBHMCFHZZ)OQOSCHHCU J:= B.81642)38.1A:(1H4. c23/ 15
Found: C

5- Chl oro- 6 6'%%9 é%ﬁﬁwéfﬂggﬁ%dws <Er%'é"1/%t°’?3e(3%%ﬁ‘b7dh(hﬂ> was prepared by

reacting 1-p¢\bl Or ¢, Hpetdoxy- 2- (4 20 met hoxyphenyl ) napht hal ene (0.65 g, 2.18
mol ) th boro (6 mL of I IN solution) according to nethod
Dto y:NléId 0.44%gj‘°(‘57%r%§]9%4 %ﬁlte solid: np > 220C; 1H NMR (DVBO-d6): 8
6.86 (2H, d, J FobndZ:1B2)78 H.RX38- 7.28 (2H, nm), 7.30 (2H, d, J = 8.32 Hz),
7.37 (1 H d, J =8.51H), 7.72 (1 H d, J =8.55H), 813 (1 H d, J =

9.07 Hz); MBS (ESI) mz 269/271(MH)-. 25 Anal. for C161-111002,0.1 H2O
Calc' d: C SyatHeRisbf GompouhdsiiiSckem@A452 H. 4. 05 EXAMPLE | ap 30

1, 5- Di chl or 0- 6- (4- hydr oxyphenyl) he title conpound was
prepared by reacting 1,5-dichlor o@%%%‘iéxm- met hoxyphenyl ) napht hal ene

(0. 15dgo 0. 45 mrmlzj Wi t h 0ohRo6: Ak ethosgpKenyd)- z:ha%thbm Iso| ution)
according to netho yi e 7 a I 0 04- 206C,
93 WD 03/ 05180 PtfPngB%/%‘g%g@m"% ﬁlﬁé?ﬂ%@ﬁmph%‘ b 250 gﬂ' @95 9- g 47
JHZ)_ 87883 Hgo%és rdmo@ i 1811‘—4525%).) aF-—ﬂfﬁ’C(ﬂtaé‘lsloMi' added tSulfd nlrﬂm)m (7656n(be d

(1 H bs), 117(5“ ga'umn r?g' aewobwsﬂteegsy'tm 2905‘%‘3?‘ @@%/%brfenfppéwemmanutew&

C16H10C120278°C and 2.5 mL of water was 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% ethyl 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= 2.34 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 C47H3CIO5 0.1 H,0:
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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5 Calc'd: C 62.98 H 3.30 Found: C 62.78 H 3.28 Synthesis of Conpounds
in Schene 14 | NTERMEDI ATE 84 10 8- Chl oro- 6- (4- net hoxyphenyl ) - 2-napht hol To
a sol uti owowB/0318hs ono- 8- chl or o- 6- (4- net hoxyphenyl ) - 2- naphtrhelus(D3R®S3! g,
0.698 mmol) in THE (25 m-) at -78C was slowy added t-butyl lithium(1.65
mL of 1.7N solution, 2.8 nmmol). The resulting solution was stirred for
twenty mnutes at -78C and 2.5 nL of water was added and the m xture was

warmed to room.1 re_sl.ow stir Ther ti s _pour ed
't 050 L (OHSRERs 180 CRhEF dettea it Hrbep ™ ScBfhde 5500 i 7 e

conbi ned orgN16l, hByRI76 VTS (KASHEX 8T tH) daat = 1.68 iHx w:tmow{ﬁ)mnwl fate,
filtered, pQr at e ff .t f lvent, and purified on a silica colum
(10% et hyl ?ﬁeﬁg‘a &S:B)é?gr?ggfﬁﬂdﬁ/&ﬂel d 0.15 g (88% of a yellow solid. An
anal yti cal Apanfdre, WasCIF10t her prepared by reverse phase preparative 20 HPLC
to yield the ti , £an ) i ght yellow solid: np 116-118C; 1H NMR
(DVBO-d6): 6 3.§fﬁ("§§,?e§§é,eq"7%‘t5a(zu d, J =8.75 Hz), 7.19 (1 H, dd, J =
2.34 Hz, J = 8F8UndH0: 632340339 H, d, J = 2.25 Hz), 7.74 (2H, d, J = 8.73
Hz), 7.89 (1 H d, J =1.65 Hz), 7.92 (1 H d, J =8.93 Hz), 8.07 (1 H,

s), 10.19 (1 H s): MS (ESI) miz 283/285 (MH)-. 25 Anal. for
C171-113002'0.1 H2O Calc'd: C WIERMBBIATEH86 Found: C. 71.18 H 4.43 N
| NTERMEDI ATE 85 30

1- Chl or o- 8- f | uor o- 6- (é “GHIREe-8-Mores8H 4me hoxy?l)‘erhy')'z DAPRP! The title
conpound was pr épsuleionwy Srfacd- smmmawmwe -2 ®p‘hlthnb((b1‘49n@61§mol) and

phenyl ) - 2- papht Bﬁh g&o(&%e yﬂmo |35 ﬁgerb %@g%'\é% s(tlprefWugvﬂiEer %t?o%eﬁr@tl ?oom

according to orange soli1d
126- 128C;, lémpévRture Qﬂem\@h08¢@ﬁd_8@50 IMETMQ@CZ/ ‘gggggunc(rowmmgentrgeg @to

(
S) ’ ; 5(5) : F;o (}%I %r%il_ﬁmf EQ! ’09 a8%ﬁ’c 133-#“?1?120% ejhyT a?etg% Hﬁéxan@g% ylela 061% é 1

10 68 (1 KB4%) of B (l&pymmqndsaglazellqwspbd' Asnanalyticak sarmrrlﬂM@ thtb@r 5
Cal ¢’ d'lSC p@eqbaﬁg’d B‘y p?e;ﬂa@atlve reverse phase HPLC to yield a light yellow solid: mp 120-
124°C; 'H NMR (DMSO-dg): & 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 Hz),
8.01 (1H, d, J = 1.54 Hz), 10.62 (1H, s); MS (ESI) m/z 301/303 (M-H)".
Anal. for C47H4,CIFO;,
20 Calc'd: C: 67.45 H: 4.00
Found: C: 67.23 H: 3.65

mp
3H,
H

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-ds):
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-H)".
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Found: C. 63.23 H. 3.39 | NTERMEDI 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 | uor o-wo(0dnmsvhoxyphenyl ) - 2-napht hol (0.17 g, 0.63 nmolprTarsd2/348$ (0. 10
g, 0.76 mmol) in THE (20 m-) were stirred under nitrogen at room
tenperature overni ght according to Method C. The sol ution was concentrated
onto Florosil and purified on a silica colum (20% ethyl acetate -

hexanes) to yield 0.16 g (84% of -'te%ij'f@d}‘t 8 orrpound as a yellow solid. An
anal ytical sanple was further 15 '§ preparative reverse phase HPLC

to yield a |ight yel3-Bromot,8didHloro26-(4-indtidxyphehiiR2(riaighthel6) : 8 3.82 (3H,
s), 7.06 H, dd

: ( : :
3 =169 sz,H‘e, tq[? doninguzgwgg)orer},a 9%53( Eﬂﬁg’@3%””‘@%&%‘%‘“‘%“%” r&,'d, J =
1.54 Hz), RhdphttoL(069 §)1.90/BnfdESind NCS (3814323 ridbhijn PrBI(25 fb) abidii@Cl FO2
20 Cal c, 3 , Dl AT
1,5-Di c?ll o?%"@g?qd (grt%ylgl @gﬁ&@gs)‘sﬁﬂgﬁfﬁ?wga aéﬂt%n%?/“k% A%F’éﬁ%orrpound
was prepar (pcbdaryed by cévierse ﬂ?a‘sblmepnarén\(MHﬁ’eCHomeﬂméleyﬁtbe ®nnpmlhd lasla woite4 g,
0.90 mmol) _ Py A di ng
to method E&° F‘g I7§qag%i%becj)‘7§ém DM@Qr‘fg& %21‘ %‘ %1 72%/@% anéocéég: 8
3.82 (3H $z), W?I)@Zfﬂ .J €. 8.75 Hz)3 860 (4H) d, 4.=3084 Hzy, 8.49 (H,~d,14= 3B4H3), 7. 47
(2H d, = 8 .22 (1 H dd, J = 1.65

§239E9§§' sh30ss ”ésb%)j“"g (ES)”‘}/@Q?’E@?’?{%M 35/337 (MH)-. -95 WO

03/ 051805 AGEl. 802/ I39BE3,0.l NTERVEDI ATE 88
3-Brono-1, 8-dic Oc yphenyl ) - 2-naphthol The title conpound was
prepared by reagaﬁ)éngc 5{)?%%*2 chl or o- 6- (4- net hoxyphenyl ) - 2-naphthol (0.69
g, 1.90 mmol) anEbLN@SC(ﬁﬂ 31Hy2.62. 3 mmol ) in THE (25 nL) according 5 to
method Cto yield 0.61 g (81% of a yellow solid. An anal ytical sanple was
further prepared by reverse phase preparative HPLC to yield the title
conpound as a white solid: np 17@NTERNEQIAEESY; 'H NVR (DVBO-d6): 8 3.82

0 M8 ga ), AGrPTe oy S eathxahinyishognthorfyie) , 200, (G, M
bs) ;. M5 (ESIhe tiflez c@g&bggﬂ?/\m p(rema;gd 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): & 3.83 (3H, s), 7.08 (2H, d, J = 8.79 Hz), 7.42 (1H, d, J = 8.79 Hz),
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 (ESI) m/z 354/356 (M+H"; MS (ESI) m/z
352/354 (M-H)".
Anal. for C45H,BrNO, * 0.25 H,O
Calc'd: C: 60.27 H: 3.51 N: 3.90
25 Found: C: 60.27 H: 3.51 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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10 Anal. for Cl7H11Brd 22 Calc'd:C 51.29 H 2.79 Found: C 51.37 H
2. 62 | NTERVEDI ATE 89 15 8- Brono- 7- hydr oxy- 3- (4- net hoxyphenyl ) -1

- napht horwOroBlogisihe titl e conpound was prepared by reacti RGT/US02/39883

7- hydr oxy- 3- ( 4- met hoxyphenyl ) - 1- napht honitrile (0.160 g, 0.58 mml) wth
NBS (0.12 g, 0.70 mmol) in THE (10 m-) according to nethod Cto yield
0.080 g (39% of a yellow solid: np 145-146 C, 1H NMR ( DIVISOd6) 8 3.83

3H, 7..08 7 ’ 20 7.
Gn 3? 3 98 YeBOsfio: gmp 180134 B )m M eSS’ sagah {7 7i08)2n 8.4 °
I(42N|)+H+8. ﬁ/g 8(7A71HZ), 7CB7 OIH=dJ.J?158 Hp)Hz)11.72%2K 14 - 11 &T5 Hy;s?(m-)? o @H3 ), 356

; or
Gl o ;o oo s p. 21 BB OB, sl S BT AR Rt Wy,
| NTERVEDI APnaf @or (117|81-2ﬂ2©hl or 0- 6- (4- met hoxyphenyl ) - 2- napht hol The title

corrpoung was prgpaﬂa%q:{ %é{dﬂgc% e 3-brono-1, 8-dichloro-6-(4 30

nmet hoxyphenyl ) g, 0.754 mml) wth t-butyl lithium(1.75
mL of 1.7N sol uouod, C:§3C57nh+n3§35and guenching with water according to the
met hod use to prepare internediate 84 to yield 0.19 g (79% of a yellow
solid. An analytical sanple was further prepared by reverse phase
preparative HPLC to yield the titl cExamBdEhal as a -96 WO 03/ 051805

PCT/ US02/ 39883 | i ght [ oS g7 P DI\/BO d6): 8 3.82
(3H, s). 7.06 (2H, d, yebl&ﬁ/&?@%ﬁ%s @hé"%i‘ﬁe“&“ Zhapiigh (D> )7 (2H,
d, J =18.75 Hz) The. Bl compoBBd (Waksi, prepared By I8adtigi, 1-chlord- 8:flqpr@5 (mz'n)eth@(y- 68
(11-1, s):
Gai ¢ a: G, ey npelih o e tancl Yilthearon §amigh b i SO <Sidion,
1- Chl or o- 8-Q‘$91cml@06 Q@Ot’ﬁmﬂ deyprthedl P- 2o ndgltht BEF0 a.03G%e ofi 8l whitwrgetidind was
prepared by r l,uo b |
(004 o o TREIS G TR QNS iP5 e ot TRb 0 Bi62 JBATRED Lig 419578 62

Hz), 7.60 — 7.67 (3H m), 7.86 (1H, dd, ,J— 143 Hz, J = 9.02 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 CigH1oCIFO, 0.25 H,O
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-d): 8 7.03 — 7.09 (1H, m) 7.34 (1H, d, J = 8.92 Hz),
749 -752 (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 C4gHyCIF,0,
Calc’'d: C: 62.66 H: 2.96
30 Found: C: 62.27 H: 2.90
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0.69 mml ) according to nmethod Dto yield 0.050 g (38% of a white solid

np 174-176C, 1H NVR (DMSO-d6): 6 6.88 (2H, d, J = 8.62 Hz), 7.33 (1 H, d, J
= 8.92 Hxp,0385B05- 7.67 (3H, m, 7.86 (1 H dd, , J = 1. 28TH=N02/39883 9. 02
Hz), 7.95 (1 H d, J = 15 1.37 Hz), . 9.68 (1 H s), 10.59 (1 H, s); M
(ESI) mz 287/289 (MH)-. Anal.for C16HL0CI FQ2' 0.25 H20 Calc'd:C 65.54
H 3.61 Found: C 65.52 H 3.19 20 EXAMPLE | am

1- Chl or o- 8-f |l uor o- 6- (3-fl uoro-4- hydr oxyphenyl ) - 2-napht hol The title
conpound was prepared by reacting 1-chloro-8-fluoro-6-(3-fluoro-4

met hoxyphenyl ) - 2- napht hol (0. 13 g, E)(AMPumtdn) wi th boron tribromde (0.8 nL

of 1IN solution, 0.8 mol cord eld 0.070 g (56% of
a white solid 25 np 198-%88 44%’( ﬂoz)D" aghtdols," ;0 (1 H m
7. ;’:4 (1 H d, J T%e&;tl@%ohbbun&wé@ prepareaiby( featting§-chldroe® (4-2idthostyphenyl)2- 15. 0
Hz 7. - 2 (1 H = ol 10..1 ,

10. 66 ( “385"%0'@1‘%|@ W"&bWPR/S’iﬂbrgr."'d&n‘glg.'gF?f I tllat S Sl . .
C. 62.66 Hac&orﬁﬁhg t3 Gnefftmadhid to BeldER0&7g k85%). I Opro@dct WDIch WS LBREr purified by

PCT/ US02/ 39 I h The
title conpé%\%(ﬁs%ﬁi%gp IT‘“E eﬁ}%%c ?Igéﬁ%mﬂ‘ﬁ%ro EQ%S% \)'h'%og%@%héﬁoé%—
napht hol ( @060Cy,HMNNR (nmsodm 3 B. BB'qQBIndI.IIFtﬁEb‘m-Idb 0. O Hylddot =12.84 ¢, ut i on

0, ) SEEBGH 1501 109 A0 918 3080 SN0, Phaflindt poich VoS

conpourd aHz, Tbo {H,shHUi=08.92rpizR B461 (ZBBbQ,QGE(NWRS)( I[WﬂS@(‘d-ﬂi)s) I\HS(ﬁEsl‘Jn(/ZH, d,

J =8.61 H?% %%7 (1 H dd, J =2.34 Hz, J =8.83 Hz), 7.38 (1 H d J=
2.26 Hz), 84 = 8.59 Hz), 7.85 (1 H d, J =1.64 10 Hz), 7.90 (1
H d, J = mrngw%Hacmz 0125H112Q3s) 9.62 (1 H, s), 10.14 (1 H, s); M (ESI)

mz 269/(MH) (ﬁ?@ 1C102 ' 0.25 H2O Calc'd: C 70.99 H 4.10
Found: C. 69. 95 g%Q{OOéLQSIQwW
Found: C: 69.95 H: 3.89

15
EXAMPLE 1aq
1,5-Dichloro-8-fluoro-6-(4-hydroxyphenyl)-2-naphthol
The title 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-d;):  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 (ESI) m/z 321/323/326 (M-H)".
Anal. for C44HsCI.FO, - 0.1 H,O
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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EXAMPLE laq 1, 5-Di chloro-8-fluoro-6-(4-hydroxyphenyl)-2-naphthol The
title conpound was prepared by reacting 1,5-dichloro-8-fluoro-6-(4

met hoxyphwoyBpsBeshapht hol (0.15 g, 0.445 mol) with boronpcriusonsasse (0. 67
mL of 1 N 20 solution, 0.67 mmol) according to nethod Dto yield 0.12 g
(83% of alight yellow solid np 206-216C, 1H NVR (DMSO-d6): 8 6.88 (2H,
d J =8.55H), 7.34 - 7.39 (3H, m, 7.51 (1 H d, J =29.34 Hz), 8.21 (1

i 2321/ :l,zéf:g@eow{a% 2 i 30 B €8l b WRGDSE ) 36 0 4E So.1)
g Br20r8nS) SFgLﬁlDd-iz)Q 5531BBS)H7.73.(ﬁEhEW,| - BLGE_. A Hﬁ)g789 (1H,d, J=1.60 Il-lz) 8(5)2 (1Hnd s

prepared by ;] %égt(?lﬁ Sér%g.; %‘ylp gh‘?/1 (31 %ﬁ" % n&%&%@ﬁﬁﬁ%ﬁy@gﬁéﬁ {mg{)l (0.24

g, 0.66 munjl. mrtdaeHD.@Bmo,{rl brom de (1. 6 m. of 1IN solution, 1.6 nmol)

accordi g to rre iel 14 g (619% of a yellow oil. The product
was fur her puri dd%bg?grgévirésj é)phase preparative HPLC to yield the title

-98 WO 03/ 05180F0ba/CGJIS3XL83988B82 conpound as a white solid: np 188-190C, 1H
NVR (DMSO-d6): 8 6.88 (1H, d, J = 8.60 Hz), 7.57 (1 H s), 7.71 (2H, d, J
= 8.61 Hz), 7.89 (1 H d, J =1.60 Hz), 8.02 (1 H s), 831 (1 H s), 9.67
(1 H s), 11. 01(1H S); NB(ESI)EWMW$49/351(MI—|) Anal . for
Cl6H10BrCl @2: 5 Calc'd: 1(% ot b p8 H 2.82 EXAMPLE

las 1, 8- Di chl oro- 6- (4- hydroxy hen fy‘g'%’%‘ﬁﬁ#ﬂ@rz %Bmge title conpound was
pr epar ad by readhengtitlk, 8<:dnnphtl|rwr oWas ( dpreparedx yphengadting- nhpididintdro©e(442 g,

according to melTREPh2RgHid o iaqq,braf mitbh b wiftpdR RS\
reverse phase pmadpaf &NisekitibiPL &7 @WN)BBGCQI’CHIBQ ¢ methodcBrtp et 049 (865%hiof e
20010, 2 172 S Pheg b B, LU OB Boduin bt s 51
(2H, m, 8.10 ( Toipodnd ds a white3olidz) MpI78974C Kgecs) 'H NMRIDNISOHs): $)6.8/6
(ESI) 45 (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 (ESI)
m/z 303/305/307 (M-H)".
Anal. for C46H10CLO, - 0.25 H,0O
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-de): & 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 C4HoBrCI,0O, - 0.25 H,0
Calc'd: C: 50.04 H: 2.36
Found: C: 49.10 H: 2.14
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m z 303/305/307 (MH Anal. for CL6H10C12Q2 ' 0.25 H20 Calc'd: C 62.98 H
3.30 20 Found: C. 61.80 H 3.08 EXAMPLE tat 3-Brono-|

, 8- di chl owo-08rn§Behydr oxyphenyl ) - 2- napht hol The title conpeamdSezs9sgs epar ed
by reacting 3-brono-1, 8-dichloro-6-(4- 25 met hoxyphenyl)-2-naphthol (0.18
g, 0.45 mmol) with boron tribromde (0.9 nL of 1IN solution, 0.9 muol)
according to nethod Dto yield 0.12 g (69% of a |light brown solid. The
product was further purified by reverse phase preparative HPLC to yield the
title conpound as a white solid: np 184-188C, 1H NVR (DVSO- d6): 6 6.89
(2H, d, J = 8.59 Hz) 7 65 (2H dEx]t\MPL&‘B)sz) 7.95 (1 H d, J =1.78

Hz), 8.13 (1 H d, : 10.50 (1H,
s)? VB (ESI() R i EV‘? ¥|)3 @ hygfafBen %él’%%%?él‘%ﬁs) 0. 55 1S
Cal c' d: C 50. 04hket tifte 3ompgeamddwa€: prEpaddtl By Pedoling 98-bWin6-3/HYBABHE-(4-
PCT/ US0R/ 398 - ol 3= I
- napht h%ni ??%QE%W%%::’FP%&&O%B@%ﬁgﬂ \%ﬂ% %%%ﬁloggméh%é}égh% Xr‘ﬂpi%r@f 1)mE of
8- br ono- 7- hwsqiuktgon34(14mn@l)rwbmdmgben@’(h¢d D- toayidld Rd90tg (40é’o)(<ﬁ an3offwhite 37

I ith b f : t
b 1B e R L5 s oo £ 8p 540 S S0 B s EE" N0, 1
NVR ( DMSO- d&) 8759 182)90.7@ARH, d, J 3 &78Hz)) &89 (1H,.d} VU £ 19.PB Hit), 8.37 €¢1H8. Y =Hz)
105 1) 89prn Bl Uy P S e Bradpa i Rag e T Y 0The
(ESI) Dz 38B(EBADmyABIH 340 (Ahhll) for C"HIOBrNO2 Calc'd: C 60.02 H 2.96 N
4.12 Foun ng\%t:o Et%7l§48|l§|%2rm18 N 3.83. 15 Synthesis of Conpounds in Schene

15 | NTERME 8-chl oro- 7- hydr oxy- 1- napht honitrile To a
m xture of 8-chl@ed:C:BP2d%y2.96 Naplihonitrile (0.127 g, 0.63 mmol) and

Found: C: 59.84 H: 3.18 N: 3.83.

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-ds): & 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 (ES!) m/z
280/282/284 (M-H)".
30 Anal. for C41HsBrCINO - 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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glacial acetic acid (1 m-) in a pressure tube was added a sol uti on of
bromne (0.24 g, 20 1.5 nmmmol) in glacial acetic acid (2 nL). The tube was
seal ed amtotobesIsdxture was stirred at 100 C overni ght. TireTresazs498831 was
cool ed, poured into water (50 nL), and extracted with ethyl acetate (3x100
mL). The conbi ned organic |ayers were washed w th sodi um bi carbonate
solution, dried over sodiumsulfate, filtered, stripped of solvent, and
purified on a silica colum (20% ethyl acetate - hexanes) to yield 0.10 g
25 (5699 of the title compound as a yellow solid. An anal ytical sanple was
prepared by preparative reverse PHEERMEIMATES®D yield the title conpound as

oy 7095 (1H o 3 o o gFopyB R Aok ebetoniig, ) & o3 (40007
J = 2.08 Hz), 1Th&3 tifld1chmpelind Mba§ EPteparddz by28@az@Ry 286rdnd-Hhydxadal . for
C' H5Br CLNO ; 8 . . .45.92
oo\ naeRndmE .50 6 12t i RGslo A a1 mitehEnvER ity ot
3- Br ono- 8- abt@rfor 3- H’IyaZb’cOdenglto nagttiicdh Gntiot yield 0. 30y (83l°/l>)eofcarypthmmd;owasAn
P o RGBS, sBAnE Vi PRt el SRR R A el ey 29
acc;)rfl! ngI Tc@mﬁﬁ%lﬂiﬂ)ds@ﬂ/mteyscmhdrr@ B13-1H0063YH NMRA(DMSD-@W: SOF. 47ﬂthArd J= ¥
anal ytl cal _S [ | e
the titie ShBenacsiaPh iz doBYB EoaM A Ut oL A]. AR Frneo 76 0¥ a
(H;) H, SngJ Hz), B.38(1H; 3); MSQES()thswzi:i/zgéa\éu{aHHz)s)_8Ngz((Eé|;4 m((jz J =208
280/ 282/ 284 ”@pf%dc Mrcﬁcg %‘} rONO, 0.25 2O Calc'd: C 46.03 H
1.93 N 4.88 F@ahdd: (C464B.1921.68 N14BB N 4.78. 15 | NTERVEDI ATE 92
8- Chl oro- 3- (3-fluor o-4- X -7-hydroxy-1 -naphthonitrile The title
S P PR

conpound was pr eact’i hg F ono- 8- chl or o- 7- hydr oxy- 1-
napht honitrile (0.20 g, 0.71 mmol) with 3-fluoro-4-nethoxyphenyl boronic
acid (q 17 g, 1.0 nmol) accordi ng %gggg to yield 0.14 (60% of a
yel | ow gol id: nmp 198 20 200C, 1 H : 8 3.91 (3H, s), 7.27 - 7.33
(1 H m, 7.45 (8CHijord;3-(B-flud@o9Bmethoxyphenyl)-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-methoxyphenyliboronic 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): 6 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 C45H41CIFNO,
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-de): & 6.90 (2H, d, J = 8.64 Hz), 7.43 (1H, d, J = 8.95
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Hz), 7.71 - 7.74 (1 H m, 7.85 (1 H dd, J = 2.23 Hz, J = 13.09 Hz), 8.00
(1 H d, J = 9.08 H), 8.48 (1 H d, J = 1.97 Hz), 8. 57 (1 H d, J=1.95
Hz), 11. o(03/0kig0s); M5 (ESI) nmlz 326/ 328 (MH-. Anal. fror/uSa8s4ssCl FNO2
25 Calc'd: C 65.97 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 ) - 7- hydr oxy- 1- napht honitrile 30 The
title conpound was prepared by reacting 3-brono-8-chloro-7-hydroxy-1-

napht honi trj ., 0,37 jth, _

1 ent - but Yzt et 1R 1A B89 g P iRt 27 Heb 38 GH.6: 42 K

accor di ng se7MaHhadJy A t1c92y|i-|£)% d.m.(gaﬁs)gmmwmé)); MSI\(‘ESl)’:‘I(TE’Z)Q@M%QG (NW-HY54- 256
C '"H NWR 90 (2H, d, J =8.64 Hz), 7.43 (1 H d, J = 8.95 -
101 mos%@%%%ﬁﬁt@!ﬂ 2/39883 Hz), 7.72 (2H, d, J = 8.64 Hz), 7.99 (1

H d, J = 8.97 ia)cd:&:88.06H:I3.4N: 474 1.95 Hz), 8.47 (1 H d, J =1.92

M), 9.73 (1 H, Q?digﬁggﬁgé %3@-%1}/5 (ESI) mz 294/296 (MH-. Anal. for

Cl7H10Cr NO2 Cal N 4.74 5 Found: C 69.01 H 3.63 N
4.31. EXAMPLE | ax 8-Chl oro- 3-(3-fl uoro-4-hydroxyphenyl)-7-hydroxy- |

-naphthonitrile The title conmpound 'gd:_a%ed by reacting
8-chl oro-3-(3-fl uoro-4- nethoxyphenyi; ydroxy-1-naphthonitrile (0.042
0.13 mmol) wis- Bthrai(minmHG\quxgpgen)d)ebhydrm 1-haphtbohitdleD to yi el d

g,
o7 omar ot +va e e Bavind b o B LRl Hap L ltio Rushd g B

sol id: 1ﬁrp 246'dr(2®21 ltiathdﬂutNHFeO@EW@OOde)mmsl)Wvlmzpynd?numH(Zl(ﬂ-B ghpccopdiagl 91 H,

J = 8 940 h‘@h_od ﬁgge 1%6_5378@798/‘]) o'fﬁJTaﬁg G&Tjnls mgébgﬁvﬁhrtggr ||§d" H dd

J = 2.
= 1. 98 Hz) presnafsalvexeverseiphalseﬁm@m Hzl)d thqothgomaoundaﬁse)whltqiolvsmlmﬁ bs)
MBS (ESI mr 3124 F 2 C
04 16 1 3200 K ' R EIS0sAes 08 S A ALPER IR 914 RSk g5 6o €

(1H dd, J = 1.66 Hz, J = 8.37 Hz), 776(1H dd, J=2.20 Hz, J = 12.88 Hz), 7.99 (1H,
15 d, J =9.09 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-H)".
Anal. for C47HgCIFNO, " 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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WD 03/ 051805 PCT/ US02/39883 CLAIMS 1. A conpound of forrmula | having the
structure RR FHO RYI RO REOH RR8B R7 I 5 5 wherein RL and R2 are
each, indepesdsustd y, sel ected from hydrogen, hydroxyl, al Rgir/usbH2/3988 carbon
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 ndependently, hydrogen, alkyl of 1-6 carbon atonms, 10 al kenyl of 2-7
carbon atons, al kynyl of 2-7 carbon atons, hal ogen, al koxy of 1-6 carbon
atons, - CNCLAMS “ (1 f|uoronethyl, phenylal kyl of 7-12 carbon atons,
phenyl, or a 5 or 6 nenbered heterocyclic ring having 1 to 4 heteroatons
selected fromO S; ere q the or al kenyl noieties of R5, R6,
R7, R8, or RO r‘rﬁycoéréoob‘ﬁfil lﬁéﬁ'ﬁ@ﬂ % t&iftWth hydroxyl, -CN, 15 hal ogen,
trifluoroalkyl trlfluoroalkoky , or phenyl; wherein the phenyl

noi ety of R5, R6 R7, an 0 may be optionally nmono-, di-, or tri-
subsitituted with aIkyI of 1\6/ on atons, gkkenyl of 2-7 carbon atons,
hal ogen, hydroxyl, al koxy Bi—16 cdrbon atons, | hal ogen, -CN, -NO2, anino,
al kyl am no of 1-6 carbon at ons, g ' -6 carbon atons per alkyl
20 group, thio, alkylthio of 1-6 carbqgh atofs, yl sul finyl of 1-6 carbon
atons, al kylsulfonyl of 1-6 car boReafons, _al ko ycar bonyl of 2-7 carbon
atonms, al kyl carbonyl of 2-7 carbon at 0%\58 zogl, W th the proviso
that at |east one of R5 or RO is not hydlogdts, OR;a pharnaceutically
acceptable salt thereof. 25 - 103 WD 033651805 PCT/ US02/ 39883 2. The

conpound according to claim11 having the structure
wherein

R4 and R, are each, independently, selected from hydrogen, hydroxyl, alkyl 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, Rg, R7, Rg, and Rg are each, independently, hydrogen, alkyl of 1-6 carbon atoms,

10 alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen, alkoxy of
1-6 carbon atoms, -CN, -CHO, ftrifluoromethyl, 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,
15 halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or phenyl; wherein the phenyl
moiety of Rs, Rg, R7, Rg, Rg, or Ry 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 Ry or Rqg is not hydrogen,

or a pharmaceutically acceptable salt thereof.
25
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F HOR R9 1R Rel ~11~- OH R5 R8 R7 or a pharmaceutically acceptable
salt thereof. 5 3. A conpound according to claiml1l or claim2 wherein R
and R2 arwoeaohisoi ndependent|y sel ected from hydrogen andpCirasn/sesss 4. A
conmpound of according to any one of clains 1 to 3 wherein R5, R6, R7, RS,
and R9 are each, independently, hydrogen, hal ogen, -CN, or al kynyl of 2-7
carbon 10 atons. 5. A conpound according to any one of clains 1 to 4
wherein RS is selected fr$ dr ogen, fluorlp ?r cyano. 15 6. A conpound
according to anyngcemppY 3?‘?%3/'19 foFlgmheahiNRSIHUEUES | ect ed from

hydr ogen, fluorine or cyano. 7. ® conpound according to any one of clains 1
to 6 wherein R6, R7, and R§oare | hydrogen. 20 8. A conpound according to
any one of clainms 1 to 7 wheres e 5 or 6- nbered heterocyclic ring
having 1 to 4 heteroatons g edfifrom0, N o§®Sis furan, thiophene, or
pyridine. 25 9. A conpound ac which is
8-fluoro-6-(3-fluoro-4- hydroxyphenyl
acceptable salt thereof. -104 WD 08/ 05 IPCT/ USp2/ 39883 10. A conpound
according to claim1 which is 1-chlor 0NN | uor o-4-

hydr oxyphenyl) - 2- napht hol or a phar nmaceutic JV/ céﬁiable salt thereof.

3- (3 fl uoro- 4- hydr oxyphenyl )-7- 5 hydroxy 1-naphthonitrile or a

phar maceut iot alphgarreeeseiticallylagcepidhle saibthetgof. 12. A conpound according to claim
1 which is 3-(3,5-difluoro-4-hydroxyphenyl)-7- hydroxy-1-naphthonitrile or
a pharmaceutically acceptable salt thereof. 10 13. A naphthol conpound

whi ch i § orfe of A BempeindaFerding to claim 1 or claim 2 wherein Ry and R; are each

independently selected from hydrogen and fluorine.

4. A compound of according to any one of claims 1 to 3 wherein Rs, Rg, R7, Rg,
and Rqg 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.

15 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, R7, 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-fluoro-4-
hydroxyphenyl)-2-naphthol or a pharmaceutically acceptable salt thereof.
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6- (3-fl uoro-4- hydroxyphenyl)-2-naphthol; 1

-chl oro-6- (3-fl uoro-4- hydroxyphenyl ) -2-naphthol; 1

- chl or o- BW023M$18a8 0- 4- hydr oxyphenyl ) - 2- napht hol ; 1 PCT/US02/39883
-chl oro-6- (2, 5-di fl uoro-4-hydroxyphenyl)-2-naphthol; 15 1

-chl oro-6- (2, 6-di fl uoro-4-hydroxyphenyl) - 2-napht hol ;

6- (2, 5-di fl uoro-4- hydr oxyphenyl ) - 2- napht hol ;

6- (3, 5-di fl uor o- 4- hydr oxyphenyl ) - 2-naphthol ; 1

-chl or o- 6- (19; 5- di fcPTBPYN 3ﬁ9@r¢@gyss>h@lﬁw )L phiekpist frshioro-8-fluoro-6-(3-fluoro-4-

6- (2, 6-di f lnygryghen RiRMBNY A prarR@BEtRaly akkeptdBle salt thereof.
8-chl oro- 3'1? OQY‘?ﬁ)r%It;tzmr??/sdroxyph%nyrl)-7 hy roxypl napht heorﬁ?trl le; or a

pharmaceutical ly acceptable salt thereof. 14. A conpound which is one of
the foll owig: A/<b BNﬁU @KU&BQQYtb) cldimhaphhiae!is 3-@5fluoro-4- -hydroxypheny!)-7-

7- ( 3- hydr oxyphen I 0X napht hol ;

6. pheny b- 2. ABHATGIPTIGHEAE ) AP BRTIAGEHITRIY SSuRRARa A oreor.

6- ( 3- chl orophenyl) 2- napht hol ; 30 2-fl uoro-4-(2-naphthyl)phenol ;

RS P/ (e i Paj)clcérdﬁypﬁf LAOL funich s SMb SRS Ml oGamaR0 1

- chl or o- 6- (Wdivxgrienapbtreniydile oﬁamaammmlcally H0&epblDSHIOha@oh PCT/ US02/ 39883
1 -fluoro-6-(4-hydroxyphenyl)-2-naphthol ;

2- hydr oxy- 6- (4- hydr oxyphenyl ) - 1- napht honitril e;

6- (4- hylor oxiyBpherdy haphthg bempburiti wisipin tshaple; of tgs- follevinpgt

ooy %3 chl o{éy‘j'“f?%%&g'% en 'P'%Z'?phtmht hol :
6- (4- hydr oxyphemytblom-ﬁa(&ﬂwﬂﬂwptﬂthenyl)2 naphthol;
STk SO IR
6- (4- hydr oxy- 2- rﬂe@ni@w;ﬁpﬁe&xghlﬂyorz% exyphenyl)-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;

-105 -



10 6-(2-chl oro-4-hydroxyphenyl)-2-naphthol; 1

- chl or o- 6- (2- chl or o- 4- hydr oxyphenyl ) - 2- napht hol ;

6- ( 2- f | uowo-0d/0gds oxyphenyl ) - 2- napht hol ; PCT/US02/39883

8- fl uor o- 6- (4- hydr oxyphenyl ) -2-naphthol ; 1

-chl or o- 8-fl uor o- 6- (4- hydr oxyphenyl ) - 2- napht hol ; 15

8- chl or 0- 6- (4- hydr oxyphenyl ) - 2- napht hol ;

1, 5-di chl oro-8-f | uor o-6- (4-hydroxypheny| ) - 2- napht hol ;

2-chl or o- 4- ( 2- népfﬁtofﬂiﬁ)(ﬁ%éé?ﬂ? ,phe"?’/'?'z'"a ht)nol;

3-br grmh ?- chl or @r@dfdiwwwl?dydﬂlvﬁﬁbﬁy))=12?]mfddnl ole;

1, 8-di chl oro-6- (4- r OX enyl ),- 2- t hol ; 20

3-brono-1, 8-dic '@%g@x(ér?%}'ﬁﬂé&wwgﬁg?ﬁrgaglnapht hol ;

7- hydr oxy- 3- ( 4- ley@rrydyaxpptmany))-1imethpk2-haptithelj | e;

8- chl or @- 3- (4- hydr,ox nyl ) - 7- hydroxy-1 . - nitrile;

8- br om)-g7- hydr oxwg'%r%%?@y%\l%gﬁbwéH@/’ﬁy?e(elny!)'r?g@%m?]@?ii trile or a

phar maceut i cal | \6-@eoepb@phenylal-nitrot2evapbthol; 25 15. A nethod of treating or
i nhi biting prostatitis or j ISt g spitis,in a manmal  in need

t her eof , which go%érf’s%e dpgéxﬁfﬁaﬁp@hgwﬁﬁ 'rr}éﬂr)r@rg(%l an effective anount of a
conpound as cl aitafdehyidroxarBrmetinglpbényd)-2iaghtiiolt o 14 or a pharmaceutical ly

accept abl e sal t6-{4h§[d99<&;2-%8g%§wfénwgnﬁghﬁgl't reating or inhibiting
i'sease, orin"’s i's

i nfl ammat ory bowe ase, ulcerative proctitis, or
colitid0in a marfa@-chlatodemdraxyphenyd)-anmarkthatonpri ses providing to said

manmal an ef f ect{ Mo BERWEN&E-4%h h@}gd% Higied in any one of clainms 1
to 14 or a phar mace%ti c(aéln(fy acce%mpe e%l tnét‘dhere’of. -106 WD 03/051805

PCT/ US02/ 39883  6t(2-flurreréttdi@xyrhenylezdinarthel i nhi biting prostatic

hypertrophy, utqg_f|moj6qhqwm§§mn Roaaphtheancer, endonetrial cancer,
pol ycystic ovary syndronme, en onEYriaI pol yps beni gn breast disease,

adenonyosi s, ova?‘?’ﬁ‘?fo@aﬂﬂ%?'ﬁ'(ﬂé]yﬁ'i%h%ﬂe“ﬁ't)@s"calpmh@'?cancer, col on cancer,

glionmagr asti Om-gﬂ@@m-ﬁ-ﬁﬂr@? L2-haphigsgd thereof, which conprises 5

providing to said nmamm in e ?ctive a ur‘st of conmpound as clainmed in

any one of cl aihdehiogp-§alugio-gi(4hdroneaenylczineRNBRlcept abl e salt t her eof .

18. A et hod of Z-ewerolN@-cdpbiiespesrd;, triglycerides, Lp(a), or LDL |evels;

| nhi biting 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.

25
15. A method of treating or inhibiting prostatitis or interstitial cystitis in a mammal
in need thereof, which comprises providing to said mammal an effective amount of a
compound as claimed in any one of claims 1 to 14 or a pharmaceutically acceptable
salt thereof.

30

16. A method of treating or inhibiting inflammatory bowel disease, Crohn's
disease, ulcerative proctitis, or colitis in a mammal in need thereof which comprises
providing to said mammal an effective amount of a compound as claimed in any one

of claims 1 to 14 or a pharmaceutically acceptable salt thereof.
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or treating hyperchol esterem a; hyperlipidem a; cardi ovascul ar di sease; 10
at heroscl erosi s; hypertension; peripheral vascul ar di sease; restenosis, or
vasospasmvoes/osishi bi ti ng vascul ar wall danage from cel | ul cTasensmsss eadi ng
toward i nmune nedi ated vascul ar damage in a manmal in need thereof, which
conprises providing to said mammal an effective anmount of a conpound as
claimed in any one of clains 1 to 14 or a pharmaceutically acceptable salt
thereof. 15_19. A netho rOV|d|n ni tiaon [

neur opr ot ect’i on:” H}Et'iqde‘gftﬁ“?‘ﬂj' I 'P'HWP'BQ f Q?éat'ggﬁ‘ 3“’85 ‘ﬂEf"ées%'oﬂ’%swer' s

di sease, ccbgéusmcgacéie@hdMﬂetnéltéaﬂe@r ey sticyovary lsymdromed egdoraetaali padyps,

di sorders maman‘ma[ t herep nprises rovtlﬁln to said

mamel an SEPELRIGES a%‘?ﬁ‘?? Bgew%ygﬁﬁoﬁﬁﬂ'a&sc%]cgf - FRER b O3 Bt
claims 1 teolbh dancer, glitanarracasmbbleeﬂohya mc sptvetd] én s@édthedeef andfich @bnpridesret hod

of treatin I bitin reer di.cal uced N mal
" needt ndrditihnd B pan mept DL RS prolt FF eSS A it Paerde
amount of a)fctalrpsnmltnm«asrabhamadeutmaﬂmgcaep@blﬁs&tltaerﬂef 1to 14 or a
pharmaceutically 25 acceptable salt thereof. 21. A nmethod of treating or

i nhi biting vaginal or vulvar atrophy; atrophic vaginitis; vaginal dryness;
pruritus; d@sparAameﬂwd efyewering; cﬁommn@ntrigmcem& bp(a).LariLbdy \evels;rioibitingience;

urinary tragt Wabfd | OfherthofbsfBOMRL | Aydiififludriial @ LardlBl LRGP PliissSS, 30

providing to sa an efrective a co as clained in
any ond0 ofathgraseierodisi hypedensgion pgriphaidlo@geilandisgasgcesignaps cors@sesRakey; eof .

22. A met hod i%bt.hﬁa&égaguaprwalunaémh{gé rm;nwac%quaat gveﬁtxnnasamg folafd WRATRE 1N

need thereof rses prov to said manmmal an effective anmount
of a -107 eliaedysIsis WH%SO?/ '398‘8’3’ 'fbﬁ?ﬁﬁbth‘ﬁtﬁoé.-sW'@F'hP‘PfEE”ﬁeﬁ Riﬂ‘f}d'ﬁgle of

clainms 1 tQqgi4igharBmBlas amu& b%hht)’of%%b‘?rﬁﬁo@hb @s clafthéd insiyank of Rimd™ met hod
of |nh|b|t|nq§conce ption in need thereof which 5 conprises

provi di ng tt®14&ra H‘?ﬁfm%ﬁeua?ﬁ"éﬁf:@%ﬁ“f‘ws%ih@ﬁfﬂo -of a conpound as clained in

any ongsof claims 1 to 14 or a pharmaceutically acceptable salt t her eof .

24. A nmethod of treatin nhibitjn thritis in a m

Cher eof i €h . coABRISES! BPYINEISRgnaT SaearatAPT ARTEPEE PHETARAURD of a
conpound asorGhiabitilgl seriil@ demeamas omgwenﬁemd aisease] cbgmt% duclie, [BrakeTemRigty, cal | y
acceptabl e salt thereof nmet hod accor. di n%d R\ereo n}]24 wherein the

arthri i id PRETRREOPEIE (Rorqs h 8 Mamniar i o oh compnses

providing to said mammal an effective amount of a compound as claimed in any one

20 of claims 1 to 14 or a pharmaceutically acceptable salt thereof.

20. A method of treating or inhibiting free radical induced disease states in a
mammal in need thereof, which comprises providing to said mammal an effective
amount of a compound as claimed in any one of claims 1 to 14 or a pharmaceutically

25  acceptable salt thereof.

21. A method of treating or inhibiting vaginal or vulvar atrophy; atrophic vaginitis;
vaginal dryness; pruritus; dyspareunia; dysuria; frequent urination; urinary
incontinence; urinary tract infections in a mammal in need thereof which comprises
30 providing to said mammal an effective amount of a compound as claimed in any one

of claims 1 to 14 or a pharmaceutically acceptable salt thereof.

22. A method of treating or inhibiting vasomotor symptoms in a mammal in need

thereof which comprises providing to said mammal an effective amount of a
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osteoarthritis, or spondyloarthropathies. 15 26. A nmethod of treating or
inhibiting joint swelling or erosion; or treating or inhibiting joint
damage sewondasngoi o arthroscopi c or surgical procedures i RCR/USAZIBERB3 N
need thereof, which conprises providing to said nmanmmal an effective anount
of a conpound as clainmed in any one of clains 1 to 14 or a
pharmaceutically acceptable salt thereof. 20 27. A nethod of treating or

inhibiting psoriasis or dermatitis jn a in need thereof i ch
conpri ses pPOPPHIHES tcg"g%ﬂe@ FPRA O*Jaﬂa'msg’@m‘{@f 3ﬁﬁﬁﬁa%f‘t"é?"y aEHRRNIE as
claimed i nsanyhereer. of clains 1 to 14 or a pharnmaceutically acceptable salt
thereof. 25 28. A nethod of treating or inhibiting ischem a, reperfusion

i nj : : I i sy,. pultipl : i s, mc_ | .

er'yt ot ods. daTEnes W pBRun HERBITLAT & Bt Mot YREPEAR  on or

typg I 1 5di laioetpeises;’: protai_d'mgrtmslaid mam];amil antdffectel amovit of acmmpouse ss waimedi ngf to
mamal. _an . in any one o

chaime 1 tdn 3 B EFoaitP Rt el fnaR BB E ATk Sof RS " 267 A et hod

of treating or inhibiting endonetriosis in a manmal in need thereof, which
conprises Aovi di mgthod of diedtinguominhititingedrihaits iirv e rearomat ingfeed toerapownidhas 35

clainmed in . . Ny r I,C, sal t
thoreof . - A0ErS0EPRPBEaTR b s 2B S IS o pothlobuAd BETlARe

conposilBi orinahy ene eitigmis Jde 14 o erpeamacesdically sicaeriable salhipereghe of clains 1
to 14 or a pharmaceutically acceptable salt thereof, and a pharnaceutical

carrier. 5l AHYAERSE ab&rdiRG 8D R[N 24awIABR Y brtGRRNS HAInRR6 @ BRhAs, L 0 any
one of clainms 1 to 14 which conprises one of the follow ng: a)

de- al kyl at i9%¢easrthetés. aF spapgylaanthigPathiegonpound of formula R2 F RO RL Y RO
R6 OR

15  26. A method of treating or inhibiting joint swelling or erosion; or treating or
inhibiting joint damage secondary to arthroscopic or surgical procedures in a mammal
in need thereof, which comprises providing to said mammal an effective amount of a
compound as claimed in any one of claims 1 to 14 or a pharmaceutically acceptable
salt thereof.

20 27. A method of treating or inhibiting psoriasis or dermatitis in a mammal in need
thereof, which comprises providing to said mammal an effective amount of a
compound as claimed in any one of claims 1 to 14 or a pharmaceutically acceptable
salt thereof.

25

28. A method of treating or inhibiting ischemia, reperfusion injury, asthma,
pleurisy, multiple sclerosis, systemic lupus erythematosis, uveitis, sepsis,
hemmorhagic shock, macular degeneration or type |l diabetes in a mammal in need
thereof, which comprises providing to said mammal an effective amount of a
30 compound as claimed in any one of claims 1 to 14 or a pharmaceutically acceptable

salt thereof.
29. A method of treating or inhibiting endometriosis in a mammal in need thereof,

which comprises providing to said mammal an effective amount of a compound as

35 claimed in any one of claims 1 to 14 or a pharmaceutically acceptable salt thereof.
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RR8 R7T 5 wherein R, R2 and R5_9 are as defined above and R and R are

I ndependently 10 selected from hydrogen, al kyl or aral kyl providing at

| east onewofo3®siaosd R is al kyl (eg of 1-6 carbons) or aralPkyluspespsed 7- 12
carbons) to give a correspondi ng conpound of formula (1); or b)

hal ogenating a conpound of formulal R2 F HOY\-- R9 Rl R6 /ul\ OH R8 R7
5 15 wherein Rl, R2 and R5_9 are as defined above and to give a

correspondi g 1- hal onapht hol ; or convertin basi c. conmpoun
claimed in ﬁny éh %Waﬁ$‘ﬁFﬁ‘§OTW6't'9ﬁWthé?hef’o%”ﬁesgﬁﬁo?‘ﬁg‘r"@o?sgg”\ﬁdd%a%r sa.
- 109 one of claims 1 to 14 or a pharmaceutically acceptable salt thereof, and a

pharmaceutical carrier.

5 31. 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
=0 R F
hatd "o

R4

wherein Ry, R, and Rs¢ are as defined above and R and R’ are independently
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 |

Rz F

15
wherein Ry, R; and Rs.y 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 salt

20 thereof or vice versa.
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