CRYSTALLI NE FORMS OF A FACTOR XA I NH Bl TOR FI ELD OF THE | NVENTI ON [ 0001]
The present invention relates to crystalline forns of 3-(I-hydroxy-I|nethyl-
et hyl) - Iw0O400ishwsy- phenyl ) - 6-[ 4- (2- oxo- 2H pyridi n-1 - pCrApbesyphyssd, 4, 5, 6-
t etrahydro-pyrazol o[ 3,4-c]pyridin-7-one and its sol vates thereof; processes
for the production thereof; pharnmaceutical conpositions thereof; and

net hods of treating thronboenbolic disorders, therewith. BACKGROUND OF THE
| NVENTI ON [ 0002] Activated factor Xa, whose nmmjor practical role is the
generation of thronbin BYOVHeUSEHFOREPIRRGHN BETA AHONWBSE hr onbi n, hol ds a
central position that links the intrinsic and extrinsic activation

mechani sns in the final commobn pat hway of bl ood coagul ati on. The generation
of thronmbin, BHNEKERRMNDEFTHE '%Y%‘E‘E'Qé‘g in the pathway to generate a fibrin
clot, fromits prepig $Rentioh ralamRkithites uby of estrogen Getaohggpistst (ERENE extise

| f act Xa, . fact V.. Ca2+ d ph | i.pi,d) i It 1S
ColToul at a1 hiEengst BEdctnadityg aeesty ohaRpliary dibfting e ot mefest
thronbi n (El othems&ves Wattedtisorders, )i asiszbizdpbrenst, nodint sclendsis. denressing,
catalytic eff Egllkwg&}ié ktﬁlsx{ag&t Q{roﬂexa?lét%%@rrs MlsbhseCoaml axxietfr akaddre bpd e of

the conplex in't np Ication o ood coagul ation. Thronb. Res. 1979,

15, 617-629), synieps thesef.of factor Xa may be nore efficient than
i nactivation of thronmbin in interrupting the bl ood coagul ati on system

[0003] U.S. Patent Applijcation Publication. 003/.0.. 191 I IS
herei n i né®r por at e¥° pP@P'@I‘%ﬁ(‘,’??rcj&f §'Eﬁr%°§eérggg) by fivee ciie? yhdptom BLER.

3- (I - hydr oxy- bogmtehgymgtbiy | qonbis{ 4f hallucinations, delusions and paranoia. Negative

met hoxy- phenyl ) - §-[ 4-.( 2- OX0- LaLngl.- - ydropyra
zol o[ 3,4-c] pﬁ%'PFgP’Ln“? 76C(%)ur9§ s%ﬁéﬁe“’ﬁ%% gf_Tléte%HS}t; %ﬁﬁ%”{fsgmﬁ%ﬁﬁmﬁ&fﬁ" - CQ
Conpound (1) pstieathhgfihy npopeeanitiyn diefieitsedei wEINiNG BYTPRIPMSE MERy TPYURP on

Factor Xa and thusii sicHRRl slisddt RERYEGRhE BekcOiiveliiRabhiAg t hr omboenbol i ¢
di sorders. [OS%AH{&H eaet meh%ﬂl%rlpreveﬁti on of the foregoing disorders my be

acconpl i siéd by administering a therapeutically effective anount of
Conpound (1) to a Rifsugh B6th Aildsedndgerhalesareienuaiig @cbnefto senstoptsclezaninegria, or
prevention. The treatnent wth Q : ) ISR tBKakt S use
as a single 05%%?5}‘?8{&& e'éceﬁﬁéer%ésn&? iqgrgédl%(g{n%és@? ?)gfﬁ&icbg.fgi{é%ne_nt, o in
corbi nat i on wisthizaphtesia getientapete signitingetit gder Grampoalpgiai(age arfipt erisod@@ANdi st er ed
by oral adrni SRR Al oo R iPetoatd R AltRes hig&rthfer IO LHS KuRk Lavenous
adm ni stration or a ottf'uer suitable route such that it Ipref ergbl q,chl eves
the desiré@ eflPedEuphrasrRayetiennhlesReSHaed ) 38%5Fhaae dTPEPFRSL D SH 5O
thronbi n fromogg o 8D kfinptbiA AplesSiol séral tdure dfoifmess davEdepo wousigientyhave
not been known to exisf. previously. There . exists e f I i ne
forms which n‘é’?mQRﬁfaﬁ?‘{ ‘no"@g?r?tﬁﬁf‘f'tb sﬁﬁﬁo@éﬁ%ﬁ ?(%elea an(a:]\fqgmf%gl&gn% {D%%éhza!t%al
properties. Thee1ar-gp; @ldstis JM nea8dAMat Psyehiatabl45(BaB4rS olsistel M enfet hods
for the manufactuge, . ouyifhoat 91155 25 LGRarP MVCRAPALAG N1 Josbo
permt its fez‘ér]tkbﬁg é%r%ﬁ’%’%@aﬁ?s@%@he resent_invention |§is directed to
these, as 2fiel |Scagop'trthu. 16(PIBEAAL Sersprady¥ 19 Ri7SEP et OrjERTH GNST 0006]
The present i nyentdfRnREMEHES fohkiisabdoiiREatbOtmam iDlodSompataRg, pédkingl at

menopause when estrogen production ceases. In a clinical study it was observed

that a significantly greater proportion of women had late-onset schizophrenia

(females =41% vs. males=20%), occurring when estrogen levels were low or are

30 below basal (Hafner H et al., 1988 Schizophr Bull. 24(1):99-113; Angermeyer MC
and Kuhn L 1988; Angermeyer MC et al., 1989 Psychol Med. 19(2):365-82; Lindamer
LA et al., 1999 J Clin Psychiatry 60(1):61-7; Lindamer LA et al., 2001 Biol Psychiatry

49(1):47-51). Prior fo menopause, females respond better to antipsychotic treatment



processes for the production of such forns; pharmaceutical conpositions
conprising such forns; and nethods of treating thronboenbolic disorders
wi t h suchwonyetmbdssne fornms, or such pharmaceuti cal conpoIIUSR@ES45375
Enbodi ments of these crystalline fornms include those characterized herein
as Forms N1, N3, H2-2, DC-4 and ECGDA. 5-5. The nanes used herein to
characterize a specific form e.g. "N-I" etc., should not be considered

limting with respect to any other substance possessi g simlar_or
i denti cal phy@bossbn ahdndhdyremlAK: HE9 b deter Paxah@d, Sernd: BNt Pt FSTAR d be

under st ood thali Lh§s6. ABRI SRRILAR S dholBdyhpiéed bhd fekebnddative Sitptdns be

interpreted according to the char acterlI zatt,l on f{ nformaI{g]it n alngoLI resent ed
her ei n. [OOOWaTﬁ@éﬁepaé'ﬁﬂt_S&Wé?toaéﬂé@f’?eo‘Pa ‘_Fﬂté_ URYES Y BHNRS tf)'eco nor e
SRS e i vlisinlsse sl (e
acconpanyihg %twmeﬁ)@lsénp%rg}?ygwléﬁﬁé EI g'ﬁré 8;skﬁaoe\?/s'_€§%?2urlg§at e%r/a285C) and
observed (rooan,eaprsahaliéld. PaKe25-40; Syerdart MVAEOPbrPpaneies fesatesfivane: 1. 5418
A) of Form N-J of i - docrinology 28

met hyl - et hyl ){'rls??nl?-g{r%at%%?)J%Jy‘?gﬁséﬁ@%@%%‘[?ﬁ-g%ﬁ%{ T g e 'i’egii:%eﬂ ?Crﬁngy??)ﬁfﬁw 1-1,4
.5, 6- t et rahy8rrp! @/7s40IRigchenRessisr 088 dvervasnset: F4(g g%“" S/H'tﬂf%“ & at ed

(22C) and obsgpyRind LoREB AEREr Al WictherfRVsEIer AXstayl., dbd3; rseetriao MY aiIBe) ns
(CuKa |1 =1.5418 A) of Form N-

3 of crystalline 3-(I1-hydr. - . .
1- met hyl - &8 hy Inferastingy nestrRgssy, I 'ﬁ%‘-ﬁ"?ﬁ’ @%esx'ﬁ.cawﬁf%ﬁm“%?"tip%?’}%f‘%heny| ] -
1, 4,5, 6- tetr aleydamonpyipraes glositiie aldyedativensyfamenes Bndjreducss efepwamididul at ed

-500C) and obseryve - - . i i
(il 1. 541885 Hro 5P O3Bl e Blcpb Ry oAl loh %o . and
net hyl - et hyl ) Kbls¢H Hrad0h Geychohewrgérndogiplegy 28&969'2%8%9% ﬁ%/rrﬁxa'_’[‘lok?r YORfBnyl ] -1
, 4,5, 6- tet ra'E]X&’Jr 6i|pg%:3@§t91e9{ Juith- Sht Wch@ticisi wilo Qe divediuEgogénalsowstrageser ved
(room t enper at ure? and cal cul ated (room tenperature and @ SOEN\%%?%% ed
X-ray dif flbacpresantpa it faster (RIREMEN o'5he BOSHVen PeGRVGFHPRIITR TS taPI i ne
3- (I - hydr oxy- logmvaydymplois! (Kulkart# et BO04 -tidrethpsg wBhdud estrogen (Kulkarni J,
2-0x0-2Hpyridin-1-yl)- - | , B = C ridin-7
( Py b&g 8’33” Z@Hf %é%o,c&fg%% %ﬁ‘h%@&ﬂaymllgarnw 3G PR 3¢ 41 CdopY

-one. Figure K obsefved (room tenperature)
powder Xray didiéi AbtieoWepateathry3XLeid). Aecent 18pon) depfonpifited het 33 yiung
crystall'ine 3-(lh S giag imeddV¥le) schizophrenia had a significant decline in

1- (4- met hoxy- %egngéﬁ ‘{}%}’e[ ﬂ%%%?(ﬁklfzhl—éégyr i %CI Ff?p,lr??;} 12 =9 tradiol

phenyl ] - | 28, 5 helluceatiertsyandodgiysionsoviip Peing Admnisigrast sroafndesesof SHHEd! Hlows
cal cul ated (- 300@eRNiBRSREWRs (reBf20&ts' Rovvde messurig didrbtiasimmompéilt er ns
(CuKal =1.5418 A) of Form.DC-4_ of crystalline 3-(I - oxy

met hy! - et hyl ) from @oyndt RBx 9r p7rPeﬁy|°§a¥%fEe[%4-afz-s8‘§<eéé 2ﬁyg§°%§sdi n ]Z;Oy| - S?ienw ]-
1,4,5, 6- tetrqhyshoripy.cnol (BER, 25,cREDB) | Tish-Frowdss. HEpgUere VPN st evere
differenti al SE: nni r}%n.cal orinmetry thernogramof Form N-I of crystalkine

3- (1 -hydroxy-"T#RRAEYF- et hyl ) - 1- (4- net ho Hoyr i di n-
| -yl ) - phernsl | -WwwihéglBvilasercohyednmimunitiesiNeugii3diSoreerssehizg S red Jure 8
shows di ffereq%gtghceégm &4p. 66l@piyret ry thermogram of Form N-3 of

I-hy

crystalline 3- r oxy-
1-net hyl - et hyl) - 1- (4- met hoxy- phenyl) - 6-[ 4- (2- oxo- 2Hpyri di n-
Glutamatergic and dopaminergic systems are major transmitter systems

thought to be integral to the symptomology observed in schizophrenia. Schizophrenia
30 s proposed to be a disorder of altered synaptic function, and drugs that block the N-
methyl-D-asparate (NMDA) sub-type of glutamate receptors in the brain, while
inducing psychotic symptoms and behaviors in humans and lab animals, also have a

negative effect on synaptic plasticity. Schizophrenic patients have increased



| -yl)-phenyl]-1,4,5, 6-tetrahydro-pyrazol o[ 3, 4-c]pyridin-7-one. Figure 9
shows differential scanning calorinetry thernogram of Form H2-2 of

cryst al | iWe 2006/065968 PCT/US2005/045375

3- (I -hydroxy-|-nethyl-ethyl)-I-(4-nethoxy-phenyl)-6-[4-(2-0xo0-2Hpyridin-
| -yl')-phenyl]-1,4,5,6-tetrahydro-pyrazol o[ 3, 4-c] pyridin-7-one. Figure 10
shows differential scanning cal orinet ry t her nrogram of Form DC-4 of
crystalline 3-(lI -hydroxy-1-nethyl-ethyl)-

1- (4- met hoxy- p¥hsaricyl- @or{azrur(ezmoaczwtyyw?w%currﬁnw jrepiRd ) P- antagonists or

154, 5, 6- t et r a5 10aQ¥Hig O Rledvér, ChiyhdtsthiRe 7(AMPeY) Elhaﬂl@ﬁ@ o 1schlabp¥aenic
t hernogravi netric anal ysis, curve

3- (I - hydr oxy- Patr?EfSHS}‘I’“CéF RY InFrease ﬁ%@ﬁ&"ﬁswﬁ%wﬁ )Oo%fs”f'he'(]fs'S SmograR¥ i di n-1 -
yl')- phenyl ] - RE) %t ﬁret[BZtrééép}Gﬂl‘aOd pyoazahithByahsiehpiycredsain positie. fymptanes. 12

5"y oby BB R R ST PP B o
1-yl ) - phenyl Jedugidg me&qneemrammdm&immﬂ%lﬂo@hﬁ 99lp digh 27188 Newptire 13
h th f H3- (I
shous 1 her mmog t@tﬁy{?”(ﬁﬁT?“ﬁdY&ép%nﬁﬁg 5 RleardEntHud 81 neryah aliinge H-

met hoxy- phe -6- [ i n-
1-yl)- phenyl pehren® ‘3‘% Q?ﬂrp(éﬁ 5&3 5%1533)& E’]rBQér?t(ﬂ“qdﬁ E‘h&ﬁ?—ﬁsgure 14
shows t her ”DQVAWI-TTEM Uﬁecﬁﬂ]@aﬁém&s GUElY @s Qborﬁ@’pnm@@fe!luﬁﬁd tor ipdica lbehandors

3- (1- hyd the (2. di n-
| -§/| ) - %h;ﬁxﬁ aFSO&'a@/déN by HPHVGP%‘%Q/&E |O)'6(‘¥ §'P 29}/ i etz 8Ok IRy 1 LT
shows cal cul atednic224)veandesiagen vewa(nnembma(ftelma@satth%e)aq@OWﬂ@WeX-(ﬁg’@)

di ff t

3' (| L;‘gr '023 p%%ﬁa% ﬁérp(:c%%% 16 d1 b ﬁéxﬁ‘oré) ogiu-d%grm"g%fnér:g%fdoﬁlgy%iﬁédlwg. N
1-yl)- phenyl pemzomeswéattetula F@IWE@I"SP S'sz'rb"&q ByraigimiceArue YK BEFAI LED
DESCRI PTI ON Gﬁggﬁﬁhé:%%%réaﬁe:hm% SHE: 18025 EMingi YK €mnd/j, ogsmtemvo@eqem at

| east in part stalline nov mat

particul ar 5| n? %%‘Qc@&m’@ﬁ?l 9"%%%385’?@3% asfad'rag‘?il}”?ﬁg tﬁee B ?%‘ '5{8@ i cal ly
accept abl e" @s assedstdil&fabhél tremhats cSEemaosMVCmQﬁoumdamerrmAeetr all s1997
conposi ti onsng%yg{ Ofrarfnagrfrgl?%l Qﬁizg‘gbcﬁoﬁr re gy 5. t1hR1S&ARE Pfcriynd

medi cal judg ct wt tissues of human beings and
ani mal s W t hout8@xtts9; \}@Iktamxd Riedel Ajef pli, 2801 8@0 M andritiieched88hse, or ot her
probl em conplicati ons commensurate with a reasonabl e benefit/risk ratio. In
certain preferred enbodi ne

The term "Xubst ant R&P‘F%fcrbmsedem%{?{rgggcjh%%t "tﬁna':fgﬁ‘ﬁ?ggﬁ msg'{?h%s ﬁ%v‘f%n;o;m

purity greaterg.t gy @rbourbsysmaby TKdl(m&GGgogarmadsc@nrtrvdﬂmnpemmenﬁ ate agRciak®, 94,
95, 96, 97, 98,

d 99 we %..and 00
wei ght % of CrW‘rtB %Beﬁtﬁve aﬁ%{@" '%?{g%rhzaedv&fné)%ﬁ u‘ﬁ s@ﬁ%&grgéﬂ. g%%g t%
remai ni ng nat eredikce Ciowpireds esnaephuet ﬂiO@lQh’( Ylensh Vhé\négmﬁgﬂnm &ndl: of0% eact i on
| mpurities ancM :ﬁéiec‘ﬁfé)'zﬁ@ "g%l{ %‘a@rio%!z a\%hfé&m}oﬁrapr snoy afslazy. For
exanple, a cr ys orm of6 oun deened substantially
pure in tHa |OuJ|nh@@lna '@lﬂef'cﬂt? 0@@@9@"@‘ Pﬁaﬁ W'Qﬂer"‘@l‘“ﬁ'“@/r{“eﬁ?wn%w% ”E'y means
that are a]t t h‘ht h(Sr&/ @El%)(r) 01} ﬁ@dsoﬁ&ﬂﬁifa@l élMWlﬁ@@Biﬁfoerﬁamdm drbeessing andvheural t he
remai ning | ess than wei CONpPLI S
Corrpoundg( 1) sy Infestt el g‘?‘?t{ it E??ﬁwgé E’Rﬁ?'oe}n %%8@2'53%6%{%?” gﬁlwet%\’e%
[ 0010] As usecoEoeibhall tmelsyrmrptopis ‘assediaed witio schizopheghiai (hérs¢roange/Veiakerael t he
same chemi cal comosht]on,bYbod]! bhE A or PRfntsAes HruAHARTERY toarbsychstic

nmol ecul es,
30 medication, and some fail to respond to any treatment (e.g., negative symptoms,

neurocognitive function, depressive features and physical illness) (Liberman RP and
Corrigan PW 1992 J Neuropsychiatry Clin Neurosci. 4(2):119-24; Conley RR and
Buchanan RW 1997 Schizophr Bull. 23(4):663-74). The situation with the current



and/or ions formng the crystal. [0011] As used herein "solvate" refers to
a crystalline formof a nolecule, and/or ions that further conprises

nol ecul eswofo@/wsede8ent or sol vents incorporated into thectrogaalolssng
structure. The solvent nolecules in the solvate may be present in a regular
arrangenment and/ or a non-ordered arrangenment. The sol vate nmay conpri se
either a stoichionetric or nonstoichionetric anmount of the sol vent

nol ecul es. For exanple, a solvate with a nonstoichionetri c anount . of

sol vent nol ecarttiesychetip medication ppd el draki o efficagsonieassraitd FeUeRcBRtYS ol vat e.
[0012] As usegksbgy i§luRfort@iHRs. R Bhly af@ﬂw%e%yhﬁﬁc&né‘@’ebéhtbmmm ofe ansamndfeioal e,

SO ) 015 Rl petbrsnle i i B RORGHE TR IR ol 2 an

prepar ed usi ngegamichegsptovas lankmawre $wwcedstl sdiabllitiomof itkea natight @pgldaﬁcxa

synt hesi s, as_wel e . ' Rs5h W&shsidered LABRKGE cati on
Publ i cat i oh %h“3238%?“8&b‘5f?§%?°é'nilfé{”égygl.p{bl\’% i gc?;‘.jt’tz%"%ns 11/ 234, 642, 11/ 235, 647,
and 11/ 235, 73dnmatmeedgiloekedsur es of whi ch are hereby incorporat ed herein by
reference, in their entireties. [0014] Conpound (I) is formed from Conpound

N d t at h |1y N2, b
2. hyidr owy- pyr | af ndurw. P {soasbrccasmenit el Sae Yk g

1, 10- phenant hgigiaierdia a&IVEy p'5|9§ lm@ﬁl@hi 10lRs N xé\wr& disinttéeeraidg od TRHEIY or
19-24 h. Once the en c Jed to
about 1258 aP@°EHFY &A% E?sﬂ\i? CpHosh %%tzté)ﬁﬁ rhllaggwéd&dwrﬁf% Ef&%g mn
of stirring, aﬁmmaimnyaﬁ)oxwdﬁepmmwai VDA r&@ﬁpé(m‘ssﬁf@\/\m%d@ﬁdf%t learingg i s
extended for %Q%ngir[_& M & cﬁffstlghpd?'ﬁ;éy &6 ot Ald hlr@@%r%ﬁsohﬂii@nrcﬁsréitlnb\l'dﬂg

ere

slurry is t hef succeSS|veI m h i de,

wat er, and Mrégy, Whé—amii@'htpec?ffai’ ng03gYadda dO; 4?&8?@@85?% g‘ﬁ?@ é’ﬂi‘@)j
vacuum [ 0P|15]al pRAERIBS- 18- rﬁémws@tdzblaa &@;{Mc rejd mwBADvemt!bfrw dréy t
subs an|a y pure i ca p om nan
amount of 18 sreyired E’W%’ﬂsgr‘%qﬁa alng Fﬁ[s‘f*’?&q‘g f?g éd&% n%ﬁgegﬁgﬁﬁ?sSho ﬁlone or
more ot her cr st abkdgae iffoenses ﬁﬂnﬁ)cpmaaiemwology amn” momlnahgbn(fer Qvigst PR ne
formin a sanpie JRK B8, RELSH PHaetorivedsconBsfygs such as pouder Xray

diffraction ( or 'So ate nuc ear magnetic resonance spectroscopy
(SSNWR). For exanple, the presence of extra peaks in the conparison of an

experimental |y meaglraen e rﬁé\ké@éﬁbc’t@ Jnhn|@po%brﬁbélébﬁjﬁébt|9malq3ﬁirtcm’amngay
indicate nore than oné crystalline formi =~y n%a;oﬁﬂ PXRD
may be caPk8ul ﬁtpéﬁcﬂ%hﬁ%’?q{'@ gpipg lepsly apd tg?/ nHQPﬁr \éang?ﬁ't{eﬁ s}
FORTRANPT ogr aiduitipleghapseatiitn giféent celiswdegal B, Murptot Ddﬂopdomeﬂﬁisav 40@wr ence
Radi ation Lab Li ver nor r

ﬁég é?})’é@i?l Iaﬁgtef I'IS% m%sr é% t'ﬂbl% is "écﬁmc%%%&t ||‘?&?éés|e |ﬂrquA

Pref erably, orm ubst an ure phase honogeneity
as indi cat ed bgcepessardi¥MDAe¢eptaraiadiatas Ga°l @9'?53'9( 'ﬁéhe BiPRRCARRYS (o) Eview

preferably |e I ' Al Ry 17BR 38082 FyanR akd,y
TBasur ed PXRD%ge li:gyzrﬂlrlfzaord:l g?en Jﬂfoléd}/t@Le%ﬁ a dry (78§ Jyem

romthe ex %% sPthat ﬁeiTRaEsentTfromthe

si mul at ed 28RPB qﬁat t 8999 Joneat Odeeé’F RAhyHlogyd 8& alFOFAPMigy R FaRe
substanti al | y 4pur§odD&sealNerRERBEhysiion) t(s1)hws141hawm%w33t heogt @uJe(bntpeak
area in the experinen aII as ng %SB MTo Ny d=Toa Wl a SR =D A ) -
peaks that ar &PAHBAL VEYGRIC gﬁé Qg{’) ‘fdo dlrgiééf)ﬁ et%{rb%’l nm

synaptic signaling processes, including the balance of protein phosphatase and

kinase activity (Sharrow et al., 2002 Neuroscience (113)89- -97.). The induction of

30 NMDA-receptor dependent long-term depression (LTD) is impaired at hippocampal
CA3-CA1 synapses when estrogen production ceases and chronic estrogen
replacement restores this effect (Day and Good, 2005 Jan., Neurobiol Learn Mem.,

83(1): 13-21). Zeng et al., reported a forebrain specific calcineurin knockout impaired



[ 0016] Procedures for the preparation of crystalline fornms are known in the
art. The crystalline fornms may be prepared by a variety of nethods,

i ncl udi ngvbanosnesaspl e, crystallization or recrystalli zatrcomstesms7sui t abl e
solvent, sublimation, growh froma nelt, solid state transformation from
anot her phase, crystallization froma supercritical fluid, and jet

sprayi ng. Techniques for crystallization or recrystallization of
crystalline forms froma solvent m xture include, for exanple, evaporation
of the sol venthe indictianaafiLig atnldéhlﬁéﬁfwéIoéhlap@a@ﬂoaltFTK‘?"'Q'EYIWP@H?'%)%? {ipRaireg r yst al

seeding a SUDQEﬁﬁ’sﬁtHﬁ 3 %%p@@él%ﬁlnmwwetagf (ZOb*F G‘@DH@‘Z{B} 6173-129*/ M’anél&’dri—

freeze drying t sol vent m xture, ) § ¢
(count er sol veNg4ghap g Brineyel, &eroR ﬁl?el!irtBe I'—'ﬂdﬁjﬁt'otnh? obﬁ:ﬂﬁ‘ﬁ? 8‘?'@ 4|18t i on
t echni ques magirdigs 6Tak QYAGY Explratpadt @ novglshairdnnreat (10998 rdecniblidcad) Sci.

I h d f
o cparati of, AT RPLEI B R o GhNET e Rl LRpBRPOUTRA B o AR
Sol i d-State Chevnl shtignoenDndgsd @ptentBjiom of RTR.in theeCAt segiom 98 Ngiurst owel |,
2nd Edition, %569 x\%& 4’-aif-' %T' tl\ﬁ'cGeJuBﬁU WSaﬁe??@portE@%glnvd:@Etomlzed rats

crystallization ues a enpl Oy sol vent, the choi ce of 550 vent or

solvents is typpovwesl Fﬂﬁt%@&eﬁMP”%ﬁ@ﬂﬁ'a'&ﬁ%reﬂﬁwﬁdPe°°l”5@t?5?'§aSs'ﬁc"’h oice
sol ubility of ré&ibenééqmqmg@b Bafayibb/&l' Nezzraéd:ame(ﬁeta)nqwesz)aﬁdrthmmore patessur e

f th | t th
conpound ity bes SBMTLIE! GREFRS] PR LT Sarn Sruoat spyeRlaGragRyn 1 he
fol | owed by t hreanastibdendreatdd rats (Goptadisl, BentS ¢fal.d2dyiRigie Relsearsio(838) 13$9c-y of
the conpound ijasf h?méoin%d%mﬁcﬂ%%%ﬁéﬁ@ré%trs&fﬁtL Em?atll!/ Qﬁec@g (ﬁn}f’@ﬁa*o? AN

antisolvent is a sol véent ound low solubility., Suitable
sol vents for prapeieicegnisys disardsrsi thaf ma@fepbihamsglh%ﬁ Wil digordsss veiih €5 [ 0019]

I'n one nethod d‘éBrnglcﬁpﬁ{uﬁlp%rééﬁatr@élss Pamageésb) AkzBeif b @suied, adé amdstirred
in a suitable solvent to _affo 53'%\9@?9?“ may be heated to pronote

di ssol uti dA. ’Pﬁé'e*tyéferﬁenﬂ'%”%’)?ﬁec"%%fr%@ means a saturated sol ution
of Conpound (1), which may al so contain an additional amount of Conpound

(1) to afford a hebero%e?rhe%)ugOgtéltsygtgopéetp%%@&)%gdé}g &?anbﬂaée\ﬁﬁ&tofat a

gi ven tenperature Vents 'S regar or exanpl e,
pol ar apr ot i c ssdhesendespaiaretd pidcanraperogrit.cOeRIESHNT 'QCIU@ﬁdh%BWﬁlﬂl igelingst Qfent s,

and m xtures afy. tBW%OOEhrgﬁghe?)g{hyW@%rd&rogzﬂ jOS'db ReR fh&draér. amysthisic

sol vent s |nclude r exa di chol onet hane

t et r ahydr @Our @#lﬁO(deF)a mggcéglgqafger ql@quge;flzqgt Wep@@g%@eﬁqgépst&%‘”e low), loss
di met hyl f or margr gerédoNFp Ieaéﬂrérﬁltdk)ablaébﬁ\hw ael &tﬂM%C#omé of3nelfotiewihg: chapgkss, 6-

Net hyl pyrr of h@aw@%&'a&%&”ﬁ?g%m% of gk T b ik, Bositebdrtasng: (D)

N- et hyl f or namede;onmmnsmltst | @nd( AHihgsr ot\/ﬁ@l&wess!lﬁﬁ%t int ﬁwt@mw odisqieers,.DVSO)

propionitrile, P)Yr! ?é: E@r&f ed@tr@ﬂe ﬁ?\xlcﬂl@aﬁ( B@%ﬂot s@Je'F‘é/En ﬁtt@ltn@et
aceta

(Et OAc), isopr efp ut yl acetate BuOAg) ty %cet ate,
hexachl or &c etthe erjterigi fosraaier %QJ?@SUPé*ﬁérdeNSMﬂPhﬁHﬁ%SHPSEPr ﬁ&ﬁCB%rac erize

ni tromethane, gyihg &Q‘%B\%@Qﬁ‘e gbdaswm@w m@a@ds}emmmmd oD @24 b iferdsatr e
O o ey
1-butanol ( 1-dfdfd)appatitouiveigt, c(rZeI&pCb@ttems— ipayonomatoc @lgitation t orbigtaydiatiah.cohol |
2-ni troethanol o, g:fl %p%%lrtyh%p%inkil%’, Zorcehtdtibh UG Reishanel, 18t Bydirg sldvcol

30 fatigue, feelings of worthlessness, self-reproach, or guilt, frequent thoughts of death

or suicide, plans or attempts to commit the latter (Diagnostic and Statistical Manual of

Mental Disorders, 4™ ed., American Psychiatric Association, Washington D.C., 1994).



2- met hoxyet hanol , 2-et hoxyet hanol, diethylene glycol, 1-, 2-, or
3-pentanol, neo-pentyl alcohol, t-pentyl alcohol, diethylene glycol

nonomet hywoebbwrssoedi et hyl ene gl ycol nonoet hyl ether, cyekohmszesolss7benzyl

al cohol, phenol, glycerol and nethyl t-butyl ether (MIBE). [0022] Preferred
solvents include, for exanple, acetone, H2O MCN, CH2d 2, THF, ethanol,

n- BuOH, 2-BuOH, |PA, and Et OAc. [0023] Other solvents suitable for the
preparation of slurries of Conpound (1), in additi on to those exerrpllfl ed
above, woul d be appenressivetdisasdrss gfiect Pegf fiftaen Rercatt(15%nafdhe FAPYIRENprRsent

di sclosure. [QQd4 oﬁ@,ﬁ,ﬁblgrrmt@o%rni%p%s@ﬁid@#n&& VY tvﬁeeya& atdy zahbes
m xture to pronote crystalllzatlon %ec ear a}ﬁ%c&otﬁllled

artisan, seedihghiby qljgicy def@reés‘%a%’r??ﬁ’%éﬁ’ffi PISNART YF'6 © MRS cul ar
crystal i ne f@émwonawta Wmﬁr ddoreesioh maré ifrequért 4. Fbﬁ"t fertagessthae males.

di stri but f th d ) I th

arount of Seedtomeendirie fomdcuRiiuals yoRo MGl b it d shd il | 1C

desired size obman safieageapdidyuttergiaret ermoenrw;fadfe@aﬁ@m onlygrflugrRegtiBe, in
"Programed ceoling @f: bab ?i}fb &f%&%@hldf %l@%r%ssmn] giéMhMébrl M2 dvidiuritly Mk t

Chem cal Engi neering Scienc gener al, seeds of snmall
si ze are need&dprld: e?&*@ctﬁd@i'%ﬂabtﬁ‘ﬁ%%*'é?t‘oﬂh‘é‘ OBl RVESHORE {740k vears PTaG8 bat ch.

|Seed5 of Smt'ﬂ :der%bﬁs@ra@ﬁh?ﬁthg?@@ﬂ&:rﬁ&lebbbmSUﬁnbblﬁg ratfiérl ﬂharm@upowr diﬂmés@mhlzldng of

arger crystals alliz o) e

takgn tha%/ Omi | 'ﬁ‘n’eﬁ‘ﬁero? 295%(‘\9% 5 ?%E{atf)fsc @@82%5?%302@ ﬁ rg%nuﬁaéh%na%ny change

in crystallinigsyogeh dubieg gesi areldbost-ystapaudes it mmpatmfmstogwemsdldﬁ@n(ande

change to am)rghogs LR p@ﬂ:%%%l%{al 9&1%@.@%@) bE%ngsl]n p%nﬁm@f?étﬁlgl sﬁﬁd%e may
HReCl e sol

be filtered u vacuum I sol ate washe a
sui tabl e sol vehsprdestﬁEMDQs) ang| post-e@rtus gPIEPSIRH i ocPith%roi‘tV‘é'ﬁ% haye hgpp é'é?tunder a

nitrogen purge frtggeﬂfréﬁéélan{em? tlﬁj&%yr Ry Ofayé t il deprsmt mﬁea?hénéﬁoioatsemesol i ds
may be anal yzeé sui tab ectrosco%c or nal%#tcall ?{ﬁghm e, such
as SSNVR5 18SC, WOP%RD Yeresfragen- ‘i’eR cerpent ARV 3 Y ok HRIBRET & Ped
crystalline fque ek tiagclipr @:dldépress'ﬁhte mesobinineg oxidasst aid iselectiver serbtonin

t |1 d | at ed
V1o but " pr dpias) RS e Syl FhBG f ahed il btpk A sty P At e
Conpound (1) aestrofenakplgcesmait dyeeabyi mesﬁeskér'yé\t mcludié\ﬁﬁférﬂ'%??%esdf@ ?. anT*he

product may be, cam Lled 8’8&2?3@&% %M&H&Qsﬁtm%%m@%é efféte] i riskse

product, if necessary. I ne forns nmay repar ed dlrectly
from the radactmayningiide uﬁBfP@fdetpﬁEdeI“Fha!“S?fP'B%eggn fegigthy tf‘%\*’ %F’ g\y Fpound

(1). This may R@sachiafMEs ankiety, e, debbéa@éﬁ]lb@y)l argorigst d)thesfl nal pr ocess
step a solvent or nmixture of solvents fromwhich Conmpound (I) nmay be

crystallized. Alternatively, crystalline forns nay be obtai ned by
distillation or Sollw,ﬂirple sutktodis S )tie e liebitifatiw. nebuilegids) disease\cbpatastefignd hyhi s

purpose incl ude a %r%s%ve Ié?sogfqn(ﬁg éﬁ%% Rsd @fﬁjﬁéﬁoﬁe@ H?é\%hﬂr&\ll& Bﬁéiéj@' ﬂ’éﬁalﬁfso'“ c

pol ar sol vent s? &0 oho oo e e vant 5 such 8
ket ones. [ZH274ndBieathay Thd pg@ﬁ@r@lus'fgei W@Q'CQ' W@P?'r@}f@? isofermvelitalig oﬁ'H}? be

filtered to re&ﬁ%ﬁ RN6UE e @NY) Baudddt bﬁén HRMFE®A auBRhhone mBporiske | i ke,
foll onwed by wa

sol ution may b@uédﬂég?é'ga{f‘gggié’o'\%‘@gﬁfé %gt@aggagé%% rr#asq@%gép}gggﬁssgppegrsul Hing
constituents. ihfseshmylylrhddnoardas o thel @& dwhitehmatter,” which is made up of nerve
ficers that are responsible for transmitting communication signals both internally
30  within the CNS and between the CNS and the nerves supplying the rest of the body.
At the site of a lesion, the nerve insulating material myelin is lost. Studies have
shown that the severity of MS is reduced during pregnancy, suggesting that the

increased level of sex hormones reduces the autoimmune response. Liu, H. Y. et al,,



ultimate amount of distillate collected may vary, depending on process
factors including, for exanple, vessel size, stirring capability, and the
i ke, by weyowiosgmaer al gui dance, the reaction sol uti onpomyushesoists| | ed to
about {fraction (1/10)} the original volune before solvent replacenent is
carried out. The reaction may be sanpled and assayed to determ ne the
extent of the reaction and the wt % product in accordance with standard
process techniques. If desired, additional reaction solvent nay be added or
renoved to ophavei Boweadiat opstiossr catmeitosonPise PENREIPY , fToFe expéfigiental
concentrati Onal';t&nﬁ%n‘é%n%@pﬂa%n@}émlét(Eﬁ@) Whickas amBhifial peddtioravis l(Wneyrosgpi cal |y
results. [0028 referable to add solvents directly to the
reaction vess PS%?Q%%%%) @ﬁ”@ﬁ)i ling the reaction m xture. Preferred solvents
for this purpose are those which may ultimately participate in the
crystalline lattice as discuss bpv t h I change.
Al t hough tﬁe final Omgghc{dg%?r}egaﬂveﬁnoﬁ)so\?%érr cag.g %g&éér{]ﬂt' eE@%eﬁﬁghrra F‘?(
recovery and tibgniinkepl tdeethf ammwvhtt}bnleeqmr@tqﬂé?ﬂ @V WBWIREUN @f (Or%in"?PSS?@I ution

is preferably, @Qﬂ}’td 3§ Adsf, %'H&’ ostdrdl |n-£{é§|hny§%b\9rm aénpétrl%iﬁé%nﬁad(selége strher ed
fol l owi ng sol v dditi on an st nul t anegus|

i Il ustration, Mok effecive SHMRIPRtGr 2ogRRyN bt@est(r%/artm%ra Plo Fag%'t?ﬁf‘g 5’%? Bhi | e
WarLﬂ ng LO abﬁ%d&p@ @mci{hle doﬁél@érbd)lfhd ?gollf etbﬁdieﬁldDL Hofvevdre trete et cancernwashed
with either there ctl sol,vent r

t hereof . S8ed %% ﬂ’ﬁ?‘ ybaé' tﬁ%lgﬁ’?qrc?ng hrjgré glflelcl z%ftatr%%ggs)oF%Eléo%ﬁ to
initiate cryst((albh¢vzalvv @hal. [Zlng\]lovmeordaﬁ(elww derasbydi ¢ ref. heP3hercérane may be
di stingui shablg,f, 9&% Qﬁe 03E§ %%ﬁtém Hﬁ%ntﬂ/ﬁral\/@ﬁé% raBfbLydd teal

t echni ques kn W I nar e art. Such technla g
i ncl ude, but amwfbvﬂﬁynlanﬁW efaDatflﬁnsogéldiséa%q a¥ed angaveefisPnRRIRTIFRd BEYRdnce

(SSNWR)  spect pge gpﬁmaxfaﬁf% fBG%d%éufﬂélérft reédfdehn&d of H’Q(B@kacyd ahd eafeit inathe
scanni ng cal ori et r?/ % her m)?é Vi n@t{ %I ysis (TGA). [0030]
One of or diPnaifpatEgnt of '?“ﬂp fWePaf t“sW‘T fisedsp 0% ﬂa? X-ray diffraction

pattern may be obtained wth a nmeasurenent error that is dependent upon the
measur ement condi t u aeRetAdd akapwn that
intensities in a thf gaq%‘rg gll%:ﬂmea“{tH(g ét?orke Smcgbﬁgte deperﬁdlan? upon
measur ement ccaznddeent)olﬁ9 eamlitiony exith su@de@metjcqg@ecr bir B¢HER VasrYler 41988 of st

relative int e%f bif 'sﬁr?]n Q@mfa%t%ﬂ MR HerdSRRIGH é\ﬁbéﬁu&ﬁnoﬁﬁhﬂﬂﬁbmnbaé rGhigt i ons
and, according e exact order of intensi taken into

account . Addi tﬁnéwsfmyTYp&ahﬂm’éﬂ?Ct'Bﬁ’ F"Grfoﬂ“ls Oaiﬂfﬁf&h?&?ﬁfgﬁmaﬁ@ﬁlgs e
conventional fehiardid, f\rea(gbl aompiist eaphasia Ay idgsarthya. altennadd eulolgie, and
such degree of measur ene P error shoul d be taken into account as pertaining
to the aforemsRMPEREF TS A 6n angl es. Consequently, it is to be
understood that the crystal forns of the instant invention are not limted

to the crystal for ﬁzh&p%tr F%Esggéedig a%réq'ﬁ;( eflferuﬁﬁitaééh@ra@i@é bRbRISr sARPLRBEl Y

identical to the X-ra fraction terns g}@ct ed in th accon*ﬁa}nlyl ng

Fi gur es di2fkc| eseetidted wltml"e}&ﬁylb@rc%'ﬂ' Ve aneraameny s ShaartarreR-bY SXIA YR act i on

Eat ter nsf SluFStd%FBé@Jn' ¥f 'tﬁ'@%;ﬁ‘cﬁ’e{c b pBsRie M Seliesgekues, tie appepapanyfi ng
igures fa hin the sc of t sent vent ty to

ascertain subdBtEaseiuAr ”%‘?f?’ﬁ% “8{; ngﬁ'QFfa'F#F tctef(%ns'v%tn? grf) ﬁgsi |+é§ %/lﬂdt hi

the purview Ofsyﬁj’rﬁlccﬁhaﬁgéh mathe edneﬂrehl ¢antek hblpmcamp{m@BQ]otheﬁ avers ok pat of

the present inventip %\ta Iy ngggp Qné I )Chgg?ﬁ mm%nérgfc,&@ﬁélrﬁgg by

unit cell par a%?'g'?sfdsfu to the | oW ng
30 disease are progresswe impairment in memory, Judgment ‘decision-making,

orientation to physical surroundings, and language. It is the most common of all
neurodegenerative diseases, accounting for about two-thirds of dementia cases with



OeII di mensi ons: = 9.534(1) A b=9.842(1) Ac = 13.469(1) A a = 87.95(1)
b 83.18(1) g = 70 22(1) Space group P-1 Mol ecul es/asymretric unit 1
vvherel n twe 2006yss®wkl i ne formis at about +22C. [0032] hipca/usedosonsns
aspect, Form N-1 may be characterized by fractional atom c coordi nates
substantially as listed in Table 3. [0033] hi a different aspect, Form NI
may be characterized by a powder X-ray diffraction pattern (Figure 1)
conprising the followng 20 values (CukKa | 1.5418 A): 6.6 0.1, 11.3 0.1,
12.5 0.1, 15.vgscufpricausgs pandy ofher apyrodpagnergiive  digeasesofiosth €OV§HB3WE hi a
di fferent aspeéhaining oM. may be characterized by a differential scanning
calorinetry thernogram (Figure 7) having a peak onset at about 222-226C.
[0035] hi a different aspect, Form N-1 may be characterized by a thernmal
gravi netric anal ysiTeereuisve §ur gJ.nerhbih)erhﬁsaaa@ Foundglidsgt Arieepi@i(ddrepéailss up

to about 2%0 C{lpqg(@lon@ ?Qé:ﬁé ﬁﬁ%?éit gl@ {&%nféfmlﬁ@ ﬁjd bgéjr}e’%@y be

characteri zZed raneters su equa to th ol | owi ng:
Cel | di nensi or(@cr"@)-- swagsgv(esw aRpieved) byAthe 23DAMQ: trea 111‘98236('@9“%0& nadld7ig 27( 2)

b = 86.38(2) Gnsuefile 13(AkinPaCeTRERUMITYY bl nyul .ﬂgr/ea§ymerl 6ffdéRdi tofl
wherein the crystal line formis

aspect, For m Ne8holirsagRiirging » C}?EW'CB'JL%"HQP%{ET%P?%%%QWS ﬁ’ﬁﬁ‘f Lr(,a iy eﬂ“a

par anet ers subﬁmg%mavaldayiomslaé effentst ﬂae sbraé [patntsg : Yé&@giréclidicaiedeta bassshoavn—

2998% %g él?%jr%s %3%;1 Al‘s Kl)gproll% ecﬁ L%‘mae tlve 7§ r??f%n(a.@t |b of' A?élpgﬁrg@rg E-
crystalline fdAHOEs gaie; PEF@ECDFO[E{D@GIB@ majpragedethf %ﬁé@ﬁtlb&t:yplé@lts ofFYEEMES may be

_(I:_hglr ac'zerl zed faeabdambieRAtiafiREiG RafyMynates substantially as listed in
abl e

Estrogen also has been shown to have an anti-anxiety effect (Frye CA and
15  Walf AA (2004) Behav Neurosci. 118(2):306-13). Anxiety is a disorder characterized
by feelings of apprehension and fear, which are accompanied by physical symptoms
that are severe and disabling. Symptoms of anxiety include increased respiration,
tachycardia, sweating and tremor. Generally, benzodiazepines are effective in
treating anxiety disorders; however, long-term use of these compounds may be
20 limited because of associated risks for dependency. See, e.g., R. J. Balderssarini in
Goodman & Gilman’s The Pharmacological Basis of Therapeautics, 10" ed., 19 (J.

C. Hardman & L. E. Limbird eds., McGraw-Hill, 2001).

Two forms of the estrogen receptor have been identified, ERa and ERB.

25 ERB is expressed in both male and female rat brain regions (Zhang JQ, Cai, WQ et
al., 2002 Brain Res 935(1-2): 73-80). Distribution of ERB mRNA and receptors in
rodents matches that seen in humans and non-human primates. Also, the
consequences and subtleties of the different conformations the receptors adopt when
binding ligands have been recently revealed. See U.S. Patent 6,794,403 and EP-A-

30 1451165, which are herein incorporated by reference in their entireties.

A large number of compounds have been described that either mimic or block

the activity of 17B-estradiol. Compounds having roughly the same biological effects



[0039] hi a different aspect, Form N-3 may be characterized by fractional
atom ¢ coordinates substantially as listed in Table 4a. [0040] In a

di ff er entwespeatssosBor m N-3 nay be characterized by a poRGerUSXosmys37s
diffraction pattern (Figure 2) conprising the follow ng 2Qval ues (CuKa | =
1.5418 A: 6.1 0.1, 9.9 0.1, 12.2 0.1, 15.4 0.1, 19.3 0.1, 23.1 0.1
and 24.4 0.1, at about 22C [0041] hi a different aspect, Form N-3 may be
characterized by a differential scanning calorinmetry thernogram (Figure 8)
havi ng a peakasotiEfe¢stmtliohbeunost 8atentssndoggnoos) e§trogen. a?fﬂqu?fé?detﬁtasa%sﬁéﬂ?” Form

N-3 may be chag &reédbo?\%%” bBBe@aJsQQHéT@RBgFeé‘é’dtJF% dcBtedNd el dgsdendi@cyiés gur e
12) having a ne l e wei ght Ioss u a 00 anot her
aspect, Form #E.on He "U@hﬁwr(%er %%eaﬁ%?qez@asb@g%ﬂgwsg %P

paranet ers sulstasdtivalih Yhe?ﬁlmdnehmft rme f mlnbwvhasgbeeﬁeﬂoUndjrthw riBosriective =

Lo 54500 0 bl el SR b o ik gRo 7o) 7

crystal line fm®Smans aH&wm&mtundEﬂ@@le %&0@1101\}8 and sideliefieaty éfﬁfeoé%é’é%c“b%r m H2- 2
may be char ack l%v'g.z?ﬁﬁgﬁ/g{wﬁoﬁﬁéég@&@d 181REE Gnd oREAiMgdRnt sWlst anti al Iy as

listed in Tabl'e Ifferent aspect, Form H2-2 may be
characterized by a powderX-ray diffraction pattern (Figure 4) conpri si ng

the fol I owi ngsgmﬂmgpmm\/gm@mms A: 5.4 0.1, 9.7 0.1, 12.2 0.1,

14.6 0.1, 16.2 .

aspect, F&P m H2- 2 Hé%/prﬁée’gl’f};\’feﬁt&”e?rf"fgt abtggé %f ? fN aFLSédgg &}Sglsgf prent
cal orimetry t bgnpogs amarédFitigt irelud} tﬂrﬁaadmlglsmat@n of ad diRfesetedtive ?M'Sﬁ aﬁb@ about
room t enperat ur e t,Q \ﬁe%FOn Fugﬂé7%/rOMBe@mg{h%E§ro?%%eﬁ%% synEp%lﬂ% bRc nﬁ’w be

characteri zedp'besem rmetric analysis curve ure 13) having a
wei ght | oss oﬂlsawgtor?llSQ%@pSllcd? agtRshEoB U, ”TLWWJ?BTCI‘?{PS'% KeFOLSERE | Form

DC- 4 of Cormoﬂﬂqeﬂe)rsn@éfeagg drdaamGdtEr WK iRdludentte é&mlnls}ﬂat‘(ﬁfmt ensERP
substantially equal to the follow ng: Cell dinensions: 8.951(2) A b=

|93_ I789(3) ASc selectyg@afnit a = 69.30(2) b = 83.24(2) g = 9 78(2) Space group

In some embodiments of the methods of the invention, the ERB selective
agonist passes the blood-brain barrier or has a longevity in the body that allows for
enough accumulation in the brain. In further embodiments, the ERpB selective

20  agonist has one of the Formulas I-XI, infra.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1: shows three (3) days of estrogen treatment attenuates (top panel)
apomorphine induced climbing (AIC) 24 and 48 hours after the last estrogen
25  treatment (middle panel); however, three (3) days of treatment with the ERp selective
ligand, 7-bromo-2-(4-hydroxyphenyl)-1, 3-benzoxazol-5-ol, leads to a more profound
blockade of AIC (lower panel).
FIG. 2: shows that BERKO mice demonstrate clear hippocampal dependent
deficit without any similar amygdale memory deficit.
30
DETAILED DESCRIPTION OF THE INVENTION
In one aspect, the present invention provides methods for treating

Parkinson’s disease comprising the steps of:



Mol ecul es/asymmetric unit 1 wherein the crystalline formis at about +22C.
[0049] In a different aspect, Form DC-4 of Conpound (1) may be

char act erwpedodngsswni t cel | paraneters substantial ly equacTtus2a0s@44304 | ow ng:
Cell dinmensions: a = 8.933(1) A b= 9.778(1) Ac = 17.227(1) A c c= 69.19(1)
b = 83.06(1) g = 69.66(1) Space group P-1 Mol ecul es/asymmetric unit 1
wherein the crystalline formis at about -50C. [0050] In a different aspect,
Form DC-4 may be characterized by fractional atom c coordinates

substantial |y as |¥sidemifing amegiieel gving GeEsinpon’ s dise2hss 8 ent aspect, Form DC 4
may be charact eri zgd ¥infsteRRd td)lm@'paﬁérﬁ)mtﬁeré@amdallyadﬁesnvsldnﬁilaimﬂall ERB as

listed in Table 6a 0052 t.as Yos

characteri zeds%?/:t'é{e d‘é Vsrﬁr?rh?ag %%E FtB'ﬁ Eqﬁ"?e? E)gar%ﬂy f%? COYTU(?’I si ng

t he fol |l ow nga&yalistestiviyCuka X- 1.5418 A): 5.5 0.1, 11.8 0.1, 13.8 0.1,
15.2 0.1,.18.8 0.1, 21.1 0.1 and 23.8 0.1, at about 220C. [0053] In a
different aspect, Form DC-4 nmay be characterized by a differential scanning
cal ori metry t her molgreeme(@Pikpdineentsy theniavantion arevisiasl srdieadim fprreneelieratinggee about

65-85C. [ 0054}, | BrelsHphdniy Mndééﬁé%fstof d%%ﬁ@o@@d%e@@y hﬁuﬁh@remioermemd by a
thermal gravinetric ‘anal ysis cur

about 15. 2% ufpet Bvensien trrayises '[‘@tb qrr? %raé.é%%‘? OBf&?rﬁgyﬁpéggn?r F‘ﬁ?/entl on,
Form EGDA. 5- 5eﬁ>éct£@ﬁ@@d}§hdlvé ldjseagy obdiscdearsact as ls(zlﬁ:cbpbgenlan mltlpbléclmﬁnet ers

substantially equal to oW nsi ons: 9.005(3) A b=
9. 854( 2) i&c 98&%?%‘3%%‘)&%\'6“3“%&? G@%ﬁ%&%’]a"q‘%’ags(z) g = 68.19(1) Space
group P-1 Mol ecul es/asymetric unit 1 wherein the crystalline formis at

about +220C. [0056}, {4y, d@eﬂb&&nﬁéﬁgtofQﬁé)ﬁ\%ntloﬁoH&H&ié a'ﬂ@)br&?@e@h@\rrﬁé‘étlﬁ i zed by
fractional atom c coordi nates substanti al a as |isted FB%;kna Igv\% LOOS?] In

a different aEpednsonFeisariEdh mpriga ispulvieh & RRUERY haé’é’@ FPSVUEEK- r ay

diffraction pahd %rdﬂm{.ﬁermgr@ #h) paRAP Singeitialy efftawé gndy af wesERBuKa | =

1.5418 A) 5 gglectlve ]hgand ora pjharmaceutlcai]fy4 agc%pt]éble salt8oq perdrgé) th%Peo?’ 'wherein

the ERP selective ligand has the Formula I

l%(

wherein:
R, is hydrogen, hydroxyl, halogen, alkyl of 1-6 carbon atoms, trifluoroalkyl of 1-6

20 carbon atoms, cycloalkyl of 3-8 carbon atoms, alkoxy of 1-6 carbon atoms,
trifluoroalkoxy of 1-6 carbon atoms, thioalkyl of 1-6 carbon atoms, sulfoxoalkyl
of 1-8 carbon atoms, sulfonoalkyl of 1-6 carbon atoms, aryl of 6-10 carbon
atoms, a 5 or 6-membered heterocyclic ring having 1 to 4 heteroatoms
selected from O, N or S, -NO,, -NRsRs, -N(Rs)CORg, -CN, -CHFCN, -CF2CN,

25 alkynyl of 2-7 carbon atoms, or alkeny! of 2-7 carbon atoms; wherein the alkyl
or alkenyl moieties are optionally substituted with hydroxyl, -CN, halogen,
trifluoroalkyl, trifluoroalkoxy, -CORs, -CO2Rs, -NO,, CONRsRg, NR:sRg or
N(Rs)CORe;
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21.50.1. 22.70.1, 24.40.1, at about 220C.[0058] Although Form NI is the
thernodynar aically nore stable format roomtenperature, different forns
have beerwbawwdesmwsco-crystallize from several differentcTalSe@so43srxt ures.
As Form N3 nelts ~40C |l ower than Form N-1, these forns are effectively
nmonotropic-with Form N-1 nore stable at all tenperatures. Mdisture sorption
i sotherns of Form N-1 suggest that Form N1 is essentially nonhygroscopic.
[0059] The crystalline fornms of Conpound (1) described herein may be

for mul at ed i nRoanshus eeceegh.iinddpendamty Ydrpers udrarbrhalogpn. PSP ?Fﬁ%%peut ic

and/ or prophyl act 'eﬁonqseramggﬁof 1T£‘@§1€orf@&lﬂ9%ﬂkén9%ﬂ2dﬁcarmﬁ atéh§ dn@hyllorad ted to,

the adm nistration of the crystall e or i nation
with one or nore ot P@Po%ﬁfﬁﬁﬁaggﬁ?m%ﬂ' Pﬁg@pﬁre@ éﬁéﬁt & i lhoé?ﬁﬁoxﬁé)?gggént s
that may be usef ulcatgontdiend; weaidireint alfl dr lntkedyl Swoieties sraveibnalp edbsiiérted n.

of the crybtal b1 naignieyh SChniSeRl Hijorpaly PREIIMGDCOHG LSRN amoun
adm ni st ered al oneN®@y, CONReRaDIRaBE ordViRH)GORshi bit factor Xa. |f Corrpound (1)
is used in Coﬁb Fﬁ%éh(ﬁ eegc@%gg{dleﬁﬁldhﬁﬁ&ééﬁnalk%@91—@Q%bﬁéfoh'%nalﬁényl

conpounds desct’ nergi stic _conbi nati
Synergy, as descridéed? Férrboéﬁéf??ﬁr? elygyl Ghda” SAROT AN alogRR, a'@ﬁf?rg “Regqul .
1984, 22, 27-55, Wnsatmgntrmb&oﬂm F 1-®lcatbbe a:@ﬁ@omrntdmommmdxmm stered

in conblnatlon is greater th ti ffect of when
admi ni st ef®d al one"BRONARINS; I reérbg‘ﬁtaﬂ(yll %@ngﬂ?'etleﬁ S n‘g%néi trgp gémlﬂ et is
most clearly denongith Wd&d(yat CNubaipgennulﬂucroalkﬁntrrflaordeYOfCQFRre -€erpounds.
Synergy can be in } S t Jty, i ncreased antithronbotic
effect, or sone ot%@?eﬁéné$FC|é ?ﬁﬁ BEi t he conbinati on conpared with
the i ndi vi duaRs cORpeREaCS, mqew@eqqntlwyd@eaw Idveph1-6-cepban eiomy agt o §1@at nent
cover the treatment,Qf, Ao sease-state in a mammal, particularly in a
human, and include: (a) preventing the disease- state fromoccurring in a
manmal i 5 partis BuPe NRfien such mammal is predi sposed to the disease-state
but has not Y&t |shﬁ@fbg&h agipsiads esrbdreatbng drgl of 641 carbbi biotmsng>QRve-CO2Rs

di sease-state, i. r,Sﬁéestlng it devel opment; and/or (c) relieving the

di sease-state, i.e Alksi ng regression of the disease state. [0062] The
crystalline forameMaﬂﬂmﬁﬂNndmﬂﬁ%NQﬁﬂiOpﬁaﬂhﬁé@ﬁﬁﬂbal conposi tions thereof
may be useful in inhibiting Factor Xa. Accordlngly, the present invention
provi des nethods for the treatnent and/or_ prevent P E |
thronboenﬁ@l|cd|soWd@ﬁ@rPWbWﬁWﬁﬁF§ﬂb?“@@“mpd@?gﬁﬁﬁgeQ??&E?%&%ﬁ 3o P der s) .
In general, athronboenbolic disorder is a circulatory di sease caused by
bl ood cl ots (i.e., diseases |nvoIV|ng fibrin fO?ﬁHthﬂ pl at el et

activation, and/or platelet aggre on). The t "t hr onboenbol i c

di sorders" as used herein 1 Fgvascul ar t hronboenbol ic
di sorders, venous cardi ova cular t/hi i rs, and

t hromboenbol i ¢ di sorders i A2t e chanber he term

"t hronboenbol i ¢ di sorders" as es specific disorders
selected from but not limted tqg, unstable anggga or3dt her acute coronary
syndronmes, atrial fibrillation, &%rst or recurrendt nyocardial infarction,

i schem ¢ sudden death, transient 1schemc attack, stroke, atherosclerosis,
peri pher al ocmhu&mve arterial disease, venous thronbosis deep vein

thrombosis, t 2{ é% oe%t&' } &angorflﬁBr% '\Aﬁ\lermglélk%gyl n‘Fd?ét?BprNon%ﬂ)t @Jﬂsﬁlluted

t hr onbosi s, arteria rombosi s, cere nboli s Ey
enbol i sm 45u| nmonar yvlth hydroxyl, -CN, halogen, trlﬂuoroalkyl trlfluoroalkoxy, -CO 5, - Oz -

NO,, CONRsRe, NRsRg or N(Rs)CORs,
R, and Ry, are each, independently, hydrogen, hydroxyl, halogen, alkyl of 1-6 carbon
atoms, alkoxy of 1-4 carbon atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-
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enbolism and thronbosis resulting from(a) prosthetic valves or other
inplants, (b) indwelling catheters, (c) stents, (d) cardi opul nonary bypass,
(e) henodwalyeimwseer (f) other procedures in which bl ooscirasseogsmssdsto an
artificial surface that pronotes thronbosis. It is noted that thronbosis

i ncl udes occlusion (e.g. after a bypass) and reocclusion (e.g., during or
af ter percutaneous translum nal coronary angi opl asty). The thronboenbolic
di sorders may result fromconditions including but not limted to

at heroscl erosi s, surefEbgn atemsuirgieeakyt ehpis eaberoailomspeolriBrjealkoxy of 1-6

ij _rnrrgbit li zat :c ?n, : ar tcfamoalqtéméz_rwflér@ﬁ itHénalkﬁ,OélQQﬂi,toaL?Mle Qn?’@?éﬂétg!dré %ptic]glamper ,

i abetes, effects o i cations o rmpnes, and conplicatjons o

pregnancy. The ant iSEB%E‘ﬂ?(g\“f{th @@%t Cﬁ) %@ﬁﬁ%dﬂ@?r%ﬁ‘ym@”?f?%’@%'qugnti on

is believed to be di&REoNDpONRIRGNRIR: DANERYCOR; or t hronbin. [ 0063] The
t hod b ; o . : ol |

Triaop b e o RDkHy ROBIE Ladh, T OENG! hifodeR A3t 18 tnBnBRAIIBREN LEA | Y

ef fecti ve anoun he nov esent 1 nvention, preferably
in conbi nati on w t - 0eriberr atame caliynd oh&d eathopatenys, hslogs, alkbxy afdr4 ¢agban and/ or

excipi ents. The relggny QrifiofRRMyf bONS Qdrb& boWR, P HirRBio8Rbx 2B 1 BaEdrb&T
and/ or excipient may be determ ned r exanpl by the solubility and

_ fo npl e, Dy > L
cheni cal nature of &% niPerinatee absalkermbupl WYn¥dmaRties r i GptioRAlY
?t 3andar dbpha(r]I naceutshbaigut@f it hyaitoxyl[ TN Ahblogbe mmm:ﬁagw irilﬂ@or?@kd@, Jafo@g}oound
) may be m ni st ) ie LN _S | dosage forns as tablets,
capsul es (1ecgch of \@Zgﬁ {\@é’lacu@g&sﬁé’{}g%sa? ﬂre'g&r;)ecfge‘%% or timed rel ease
f or mul ati ons) , RyiriRssare paskd érdepengienttyu hyskogenl alkylraf,1-6 carberuatems, avisgénkdi ons,

syrups, and enul si g%on ¥ My al so be admi nistered inintravenous (bol us
or infusion), intraperitoneal, subcutaneous, or intramuscular formall

usi ng dosage fHirf S8 NRknown to those of ordinary skill in the _

phar maceut i cal RAE hfdrogeheXIkyTRY 118ecatdRiattng! afyesk al @8fborPatbmyeseral -ty | 1 be
adm ni ster with a maceutical carrier selected on the basis of the
chosen rout®e of adifit ation and standard pharmaceutical practice. [0065]

The dosage r egirrmghafmarcettivallcageeptablé saitorfposdreg thierecbnpound (1) will, of
course, vary dependi ng upon known factors, such as the pharnmacodynamn c
characteristics of the particular agent and its node and route of

admi ni stration; thén $paejsbodipents gethe methodh of rielinyantiop omittirein dhe ERfd

vei ght of the Jerehivi Rhd i$ BEFBAU B &ndl pRxhRBEutREIy ReSYNPLa B phdafugki nd of
concurrent treﬁt rretng(;, hh Eﬂrﬁ@guency of treatnent: the route of

admi ni st r &84 on"eEReXiEHalm heFaPMECYMARE; 5 BNt Re isisndf 2-3¢/8b% e

ef fect desi r edatorAs,pliyish &8 aptionallyw etietifutear Wit hgavoxyd e iGN, Mialgjean ifipsresalkyli be t he

effective anp r jr t n oun arrest the
progress of t ﬁgﬁ%ogéatl)ktﬁgge-%%i 68§? s‘fb?\g%%’ 'cb%l\%%%ui\ﬁﬁl%s g%\%\géé)lc%l?ﬁi t |’nd?)tglage
forms may be adnhdhisedresmibbdrhedand ERPelRatiVR lighhtis 2IRGIudRSABRIréyphdhg)-

crystalline faymof ound (1) that wll. nost _.suitabl e for, praophyl axis
or " treat nont MY POAAPPORE R0 AU Sk Ab LR e s B
crystallimd formof the conpound chosen and the physi ol ogi cal

character!stlcs of ThoBrafdibf bl EHp QAR awﬁgvirrgrp%%ms@f%rdgry@gg; y, small

dosages may be used I nitl K : necessary, i ncrease :

i ncrement s untgescribgd indé S Pald éf9’6%40(:1ﬁd@ﬁptl?fré"f%ﬂﬁéufﬁﬁ@f%@%h?@'"lbéached.

[ 0066] By way referdped® prtRéir sHfirdl@ece, i n the adult, suitable doses may range
from about 0.001 to about 1000 ng/ Kg body weight, and all conbi nati ons and
subconbi nati ons of ranges and specific doses therein. Preferred doses may
be from 30 In further embodiments of methods of the invention, the ERp selective ligand

is of Formula Ill:
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about 0.01 to about 100 ng/ kg body wei ght per day by inhalation, preferably
0.1 to 70, nore preferably 0.5 to 20 ng/Kg body wei ght per day by oral

adm ni st rnaDi2005/06806d f r om about 0.01 to about 50, preferablryuséoodn433es 10
ng/ Kg body wei ght per day by intravenous admi nistration. In each particul ar
case, the doses may be determ ned in accordance with the factors
distinctive to the subject to be treated, such as age, weight, general
state of health and other characteristics which can influence the efficacy
of the medicinal product. THe crysRalline forms of Conpound (1) nay be

adm nistered in a single dail wsdege, or the total daily dosage may be
admi ni stered in divided doseg”of /t three, or Hpour tines daily.[0067] For
oral administration in sBkteqformiguch as a tablet or capsule, the
crystalline fornms of Conpoun wi th a non-toxic,
pharmaceutical |y acceptabl e rpgert car actose, starch,
sucrose, glucose, nethylcelluloseg "Rui cal ci um phosphat e,
calciumsul fate, mannitol, sorbitol 068] Preferably, in
addition to the active |ngred|ent sol i s%gg may contain a nunber
of additional ingredients referred toRfierein "exdiypi ents". These
exci pi ents include anong ot hers diluents, binders, Iubrlcants glidants and
di sintegrants. Coloring agents may al so bq incorporated. " Di Iuents", as
used herein, are agents which inpart bulk Yo the formulation to make a
tablet a practical size for conpression. Exanples of diluents are | actose
and cellul ose. "Binders", as used herein, are agents used to inpart

cohesi ve qualP@?@@ to the power ed material to hel p ensure the tablet will
remain i ntact RafR,eRscanpRessicad), inteperdenta seleptgd Fomrydrogen. fydery @ ivhg

qualities §f the pgyc 5rbclf:r?(&mﬂg%’ﬁ(owoftﬂ@b&%n’é’thQerfhalaQ@|aCt ose, starch
and variou sugars. %

ricants”, as used herejn (gave sg( ynct i ons
i ncl udi ng pr eRerRd Ry R &sadifbBiode §Rch: sepeiieats yFogek. gﬁ%r e%s?l on
equi pnent and i ”pré’(MﬂnQQalké}@I B# DW cafboh hors, aikyhait of @7 parbom atomnsc bafpgesssi on or

| at Lub t d
Bicossive use of I BHPICENTE bt HREP G MILvAEIag B STEERBRReed, |

formulation with rﬁdmeﬂ:hdnsg havegr bl oetemeiooms selsbtay &amdD s’%@[ St VRSB t he
drug substance. E%r alk Hﬁ% eJ‘E‘{aﬁs.rRe, Riffl%f R bewpma@%e@“mwh may

|rrprovetH flow c erls ranul ation eri Eﬁﬁrrples of
gl i dants include tamstl’fam vl HYQFOZMI -G, Ihﬁl%?ﬂ ificalkyl. ¢ & Oé(é

used herein, are SP sl BNAHRPeiR thel phanyl HoRtPbof RYDRE, e e, RddedR{omay be
formulation to facll|

tate the breakup, or .disint i.0 f dosage
formafter adnini septenplynongst &y P ﬁr'fﬁ)‘f’ﬁﬁlﬂt Sy g%ﬁyﬁt‘ g 1< ahngﬁsgjrsag(lr?{1 g
i ncl ude st arches, 511 2y arisoal étm;qs]ers)gemlrgydrwyl glhomy qrieﬁ garbg@aqonﬁk&l\l -
polymers. A group o disinte r Shidl & b &gfwaAt s”
general |y '&re used 9[ 3”1%%3 n% Bfe %eéagg?nltgt @gsgégﬂf orm typically 1%to
10% by wei ght rel atjohfs de? alidpegro@ aho Wygﬂﬂb 00 i-6t deebod bengme alkylstifinyl of 1-6

Croscar el ose, cr os%%rllh?ag%r}ﬁs aquésruﬁ '8 n{(gr&pb | yGhka g(oy(ﬁ;grb%ﬁ@ngf gxanpl es

of a cross-linked € yner and a cross-linked
starch, respecti vebarboﬁaﬂmnalkwcarbmylgifyﬁoqaab%Iaifm@,ﬂ PsbEG¥N- to twel ve fol d
in less than 30 5¢ a@q%aseffcf RCLf ﬁel %, dks1 R] &9J R 1Y, bh&R,GNamybikyl 00 at hat
contain it.[O TH 151 Tt egran pre erably used in the present invention
i s sel ect e f ripamidveutinebiigroediaplp pall HPreRsl ?hie@é? 'st arches, croscarnal | ose
sodi um car boxyrpEdhukal! ul ose cal ci um and crospovi done. A nore preferred
disintegrant in the present invention is a nodified starch such as sodi um
starch gl ycol ate.

13



[0070] Preferred carriers include capsules or conpressed tablets which
contain the solid pharnmaceutical dosage forns described herein. Preferred
capsul e owocomprsessed tabl et forns generally conprise archarsapsossscal |y
effective amount of the crystalline forms of Conpound (1) and one or nore
di sintegrants in an anount greater than about 10% by wei ght relative to the
total weight of the contents of the capsule or the total weight of the
tablet. [0071] Preferred capsule formulations may contain the crystalline
forms of Conpound (I) in an 5 unt From about 5 to about 1000 ng per
capsule. Preferred conpre%@ #bl/et formul ations contain the crystalline
forms of Conpound (1) in an gffount Nfrom about 5 Ry to about 800 ngy per
tablet. Mre preferred fd&mn+ation$ contain abouf 50 to about 200 ny per
capsul e or conpressed tablet. e | e or conpressed tabl et
pharmaceuti cal dosage form conprises a uticatlly effective anmount of
Form N-1 of Conpound (1); a surfack i nt; a binder; a

| ubricant; and optionally additional p accept abl e exci pients
such as diluents, glidants and the |ike; 6r ef et Osi ntegrant is
sel ected fromnodified starches; croscarndl | 0§ sodi®&m

car boxynet hyl cel | ul ose cal ci um and crospo¥isdone. [0072] For oral

adm nistration in liquid form the crystalN’ne forms of Conpound (1) can be
conbined with any oral, non-toxic pharnaceutically acceptable inert carrier
such as ethanol, glycerol, water and the like. The liquid conposition nmay
contain a sweethenl ng agent which to nmake the conpositions nore pal atabl e.
The sweet eni n"8§8ht can be sel ected froma sugar such as sucrose,

manni tol , sor I, tant R,xyrk ieaoh, independesty, setesteddromhysiiepen. Bydseoni @liveolstieh as
cycl amat e, SaccahaE%B %R]@réu?émof%tﬁcarb&n &H&@ranatan@hwo!ﬂtzascawoa sghgcted as
t he sweet eni ng agen ?rhe anount “enpl oyed in the conpositions of the
invention will be 8kperaidtt @rhop alas of RIS sugars are enpl oyed. Taking

this into acceyng, F\t7hﬁg JRY ke ééfchSMQdeﬁnﬂeﬂitg gieatien nalky| oah@ecafrooratabgut 0. 1

to about 50% by wei nbi n n o) f ran es
and specific a?/mun?g %8€€qﬁarbﬁ?§?é‘ﬁ 8@ %?gg?bgﬁgeg{gohglagéb Q%)g' g
about 30% by wei ghti-6 648&] abhs, AONX e-GH@f Elflmcedﬂsthﬂepmlﬂv}ﬁ@mgfeﬁﬂ% caroent he
sugars an Qpartl cul %rl Y Eﬁ;ﬂo&ea g'h Q%énl“{ér&j ﬁétér%cﬁfhctﬁ% ngmbeﬁeg, gqucrose

used has bden found fave a’si ghificant 1 nfluence |n r@ %SJ cal .
appear ance of the heheroglmm‘ﬁ winsisddion BnNar§: voaen g ﬁ”@f'@r 3‘5‘6 b Qﬁﬂ%s?or

taste. The preferr Rar le CRE of | REnfd E&%pﬁjﬁﬁﬂﬁﬁ@osﬁmmowmﬂthymm wed is in
t he range of from 00 to ['es$ than 3

5 t@ Sta darldW cr e&%ﬂ @l l
conbi nati ons and sﬁB'@@?ﬂaltﬂf&PfO@M' Ffflupod §ya 25PN e 3 F Yes
therein. [0074] St ﬂ{d|ét¢oi RJ estrRbRe osasagmaydmomayanbmoppepamdn—bn;bstltuted
i ncorporatjng the cr |'1i.ne.for Ny Walded
anounts, ﬁ the appf p?'?étoé ﬁ% Car% gﬁrg\‘}éa%ﬁ o?stb)] bﬁﬁém%ﬂrﬁ& |ao%r%d| ents
enumer at ed her ei n, hadroxgoalkaxeof 1f63b¢rbvmét0ms N t-NPedargiper allyignipe ghl

General l'y, di spersigng, %ﬁs\%sb&%alﬁlﬁﬂ%%%J@%awaﬁ@fo%rp%tr bRy ghdL, Biogalkihed
active i ngredl ent into teri

vehi cl e which cont S ion
medi um and any ot hef Treegrbpreatomggpkdseipys ohil-6; Q?éboé‘ 8mfyfalgﬁsélﬂ r}yg Ei\ﬁders
for the preparati or&aq,fon Sii6mk,| AkdxpERboabIoe 25D lcatbon retoms, hakyleaghoaylr efd 21fet hods
of preparatl on may inc e vacuum drying and the freeze drying technique
whi ch may eld a ;98&?38 A1535: ﬁ?né ive ingredient, plus any additional
desi red i ngr ediiesnéin fat @ast dre giRe\dr Gugé poshydrdgees drla phasgaceutically acceptable

salt or prodrug thereof;

or of Formula V:
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solution thereof. [0075] As would be apparent to a person of ordinary skil
inthe art, once arned with the teachings of the present disclosure, when
di ssol vedwoGoompeswsd (1) | oses its crystalline structurepcanm$2o0s/o0u3ses ef ore
considered to be a solution of Compound (lI). Al fornms of the present

i nvention, however, may be used for the preparation of liquid formulations
in which Conmpound (I) may be, for exanple, dissolved or suspended. In
addition, the crystalline forns of Conpound (I) may be incorporated into
solid formul ations. [0076] The Wiqqu conpositions may al so contain other
conponents routinely utilh@ed i S/Orrmlatlng pharmaceuti cal conpositions.
One exanpl e of such conponen ecithin. Its ﬁse in conpositions of the
i nvention as an enulsifth nt ®fromo0.05 to 1% by

wei ght, and all conbinations f ranges and specific
amounts therein. Mre preferabl may be enployed in an
anount of fromabout 0.1 to about g i . Ofher exanpl es of
conponents that nay be used are antPfm i reseslvati ves, such as
benzoi ¢ acid or parabens; suspending ag . gl oi dal silicon

di oxi de; antioxidants; topical oral anesthetirg; fl ring agents; and
colorants.[0077] The sel ection of such opRgonal conponents and their |evel
of use in the conpositions of the invention is within the level of skill in
the art and will be even better apprecia%ed fromthe working exanples

provi ded hereinafter. [0078] The crystalline fornms of Conpound (1) may al so
be coupled with soluble polyners as targetable drug carriers. Such polyners
can include p Vi n ol yner,

polyhydroxypr8b% Fﬁgxﬁ&ﬂgagggﬁa %%Fmggglyhydroxyethyl aspart ani depheno
or pol yet hyl ene oxi de- ponIyS|ne substituted with palmtolyl residues.

Furt her m)rg the cfysitélehibBEmERBPAE ERp(deleciiRYighf IQQUPbrﬂﬁllat\Dwﬁeréinaﬁésof
bi odegr adabl e pol yners useful |n achleV|n contr rug,

for exanple, pbPyiemaed hetsracycloliRggiarng:’ 4d?ﬁt%f°at8'868?(? O'Bf %P&gacti c
and pol ygl ycold ﬁJr&CltﬁlopME}tﬁWrIHmé oaprphamcdcentizaliyp atgdpiateosa)t thatepf.ilo aci d,

| th t ol | d I d
Probel i nked. ofrtb RMEATRERS pReCR: é%h%%@f?r%&Sﬁay%?ﬁ@mﬁ‘%?gf’%@ atin
capsul es of t helogerysCa, laikyryl fabrav® cefboGorteros ralkqxy )of ) capen Atems: &
crystalli r]ﬁac?rﬁmg%ﬂ%t urpﬂg Iélmo” 45 icgooh at§ﬁ’nls'dja‘jﬂﬁ'ﬂﬁ§deh!uﬁmﬁadi§§t§blbbed

her ei n. tin capsu es S0 contal n powdere

riers such as
| act ose, st ar &hlt tb%fPPfuI s st é'%ﬁr\?étqn?%’g'mef?ﬁgﬁésﬁmﬁg‘ggér 8Fe"VAQ9EY  $'c 2aci d
and the |ike. pRhmdcaiticdiyde68tsbls a4t therebised to make conpressed tablets. Both
tablets and capsules can be manufactured as sustained rel ease products to
provi de for continuous rel ease of nedication over a period of hours.
Tabl ets can be sugarsaesdnamdonents Winereio dtedtRR selentivkligand hamibe Eareiia M ast e and
s T eer st hohd Aiftund I AFBRANE NS o SSTRUEFPRARCL Ahirep eect 1 Ve

d|5|ntegra int astrornt eneral, water, a

suitable oil, (Sanrn&/pharqfﬂédlﬁﬁhﬂI@kﬁrpd?%V"@(jlaB'@B%'e@ (3- WW@T%V'&@I’”@B’&B‘P'
sol utions and @(bycq:,%lr he%cﬂn%tm QPRI ( ggrl,apﬁmﬁ)l@pfenapa ysaﬂdmyd £ne glycols are

iln the range o

t abl f teral sol teral
S0l ut ons ar o HEEER by D YR AR D PR D BB ORECETT | t he

carrier and, igheng@oa&pAhY!; 1-bromo-6-(4-hydroxyphenyl)-2-naphthol; 1-chloro-6-(4-

20  hydroxyphenyl)-2-naphthol; 1-fluoro-6-(4-hydroxyphenyl)-2- naphthol; 2-hydroxy-6-(4-
hydroxyphenyl)-1-naphthonitrile; 6-(4-hydroxyphenyl)-1-phenyl-2-naphthol; 6-(4-
hydroxyphenyl)-1-methyl-2-naphthol; 1 -chloro-6-(3-fluoro-4-hydroxyphenyl)-2-
naphthol; 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-
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addi ng buffering substances. Anti-oxidizing agents such as sodi um
bisulfite, sodiumsulfite, or ascorbic acid either alone or conbined, are
sui t abl e woabédii6zeerg agents. Citric acid and its salts aow/Uuseaisom3sEDTA may
al so be enpl oyed. Parenteral solutions may al so contain preservatives, such
as benzal koni um chl ori de, nethyl- or propyl-paraben and

chl or obut anol . [ 0081] Sui tabl e pharmaceutical carriers are described in
Rem ngt on' s Pharmaceuti cal Sciences, Mack Publishing Co., the disc|osures
of which are methgbhenyhdorpbthak w-hW@fyr?-Wh@émoewﬂIc%?anhihot: Rd?rhlgierdreti es.
Usef ul  phar magginsd pidnyflosapahar enibels-@dmond-shi@bkyphedli)-ihphtonpeaands of
this invention can be'il|l ustrat%% ag fgl I oS Cﬁp ul egﬂ_&ggw 0\‘7@ II?_rge
number of uni BuoECENPayPReYDmsnaRNEIoh B b iy upord- ¥f§°)§'f) rd 2o ptece hard
gel ati n capsu{2esdiftasb-4smydbxybenyieR-oéphtralyd ethido-8¢2-flveodrydrerypbanylXi-. e.

magnesi um b1 camaren throee R Bt ARforsiola tanfifio, HiAGE,@RE O 10
i ngredi ent i ndifluab-gdwtiokipbeni!2-sarithaiS-Bereenhysraxyphasyh-émaedelol-1 or ol ive
oi | can be pfan@rp%dfwbde-yﬂmﬁfagg&qém).m S 8-8nIBBSH-lalryBrofyphBhy@CcRMENt  punp

into gelatin to formsoft ge I n_capsul es contai nj %Oq my f the active
i ngredi ent . TR A-EhIYRSHIUgrar Fréhhser RIS ’Qﬁahtggi sHo¢AHFet s [0084] A
| ar ge nunber Qéph&@bb?bnsl; sx‘bﬂ?nlik%@hIeﬂﬁﬁ—@dhyhmxgzmmﬁmzinaplaholgr,a}diehiunroe@ Yo! 'lthat

t he dosage unit is 1 0 ti in ient, . 0. o)y ol . silicon
di oxi de, g?rg BFYIEHRRE YR '&8@5%%,&05’?%{%8'0@ }Ofﬁ;'gf@gﬁﬁjgpﬁf%h%@ﬁl’uI ose,

11ng of st ar ch-hadrdx@8(Bhytigoxgphenal)l emehthapipleopehlatces-toamdrorghendy 7be appl i ed
to increase pﬁyllcg&@g-L%ogy\ggﬁrpég;%Lc%yoeq?-@—%@-ﬂwrb-g{?wdr%%%ﬁﬁ)-ﬂﬂyc{r&@&ﬂ An aqueous

suspensi on can’ be ‘pre _ admnistration so that each 5nl contain
25 ng of fi nehgphihapitdled-@difuore-Adyaarwheny)shrrigob -t e YRy met 1 i yI
gei)lzgl 0se, . > My%xﬁﬂlgﬁ%m-?ﬁfh?%@goémﬁo-@:&gdr@f(y-Slt(lf—hj'cfr@)lypBéﬂyl)mI[- on, U. St PbI and
: mg of vanillin.Injectahle renteral .co [ n_suitable
for adm ni'Str Q?FPWIP“BSI'GIéﬁ‘j"“Ié’&‘i‘g'&?iﬂ%“éﬂ’%g&drﬁf‘@gﬁ?@éﬁ B@p@qoﬁg%%ﬁo 0'585%0%9 wei ght
of active i ng(eEuliceay-hydrodPieiy)-2-edphtrel; Br(B{iydredehygtoxgmiendhcthydioxar1- The
solution is ster,ilized. I a1 S [ 0087] An
s R AR A

aqueous sol ut P%F%Pﬂ?o rep suc ns 10 ng of active
i ngredi ent, 1pBarmgcensicallylapeariaiimsali®r progyophsgsfl par aben and 10 ny
met hyl cel | ul ose. The solution is dispensed into 1nL vials. Lung |nhaler

[ 0088] A honpbgeneous m xture of the active jngredient i I rbate 80 is
prepared 28ch t hat ThhPeraratipR of ERRSeleeivgipgids V'P%Eowqe\r}gﬂ\?ﬁﬁgcﬂ%nt will
be 10 ngy per ges¥rigbdrIu.8Rhtéhelof 6,044, 0T0aTieatenaspptivatioh, \WOI0p:51828 e 80 in the

Sglntlgisn:; ewi:lr!W?B&’B}ao&/%%r%ég%;ﬂe&%%meﬁteHﬁrgﬁés's di spensed into each can, the

in further embodiments of the methods of the present invention, the ERB

25 selective ligand is of Formula VI:

wherein:
A is alkyl of 1-6 carbon atoms, halogen, trifluoroalkyl of 1-6 carbon atoms,

30 hydroxyalkyl of 1-6 carbon atoms, -CO,H, -NH,, or -OP;
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and the required anount of dichlorotetrafluoroethane is added under
pressure. [0089] The preferred crystalline formof Conpound (T) nay serve
as conponeonogessws this i nvention and can i ndependent | yclhaseovsamsg7slosage
form such as those described above, and can al so be adm nistered in

vari ous conbi nati ons, as descri bed above. In the follow ng description
conponent (b) is to be understood to represent one or nore agents as
descri bed herein suitable for conbination therapy. [0090] Thus, the
crystal line fOrigsORFCOgpelegan.©r Jwdigxyakd: used al one or in combination with

ot her _di agnos piignydftich GHBLA BB arbanaioms Airehetyi; fi br i nol yti c,

antithronbotic, and/or profibrinolytic agents. For e L agdjunctive

adni ni strati of 'Bﬁy‘i‘f%ec”ota[k)@a"#ij{ihioﬁ'f%ﬁragorﬁ}ﬁg%ﬁhg?'hﬁ Qf’déﬁ{ergrgﬁf’ﬁ’? i Iocg%v 1trr%l ecul ar
wei ght heparin, di ¢ dtémorDOR, iQthPhort0(F=N-+OPe. hirudi n), aspirin,
fibrinogen.regceptqs _an onj r ' J ' i.ssue

pl asm nogeﬁ a@talpr\?g{ 3?6 éna%q} 'B!é%ﬁ%g e'fﬂk’ Iﬁ%ﬁé’b/e%g& gﬁtf? %ﬁ%ﬁtﬁp@ﬂ%lﬁ&?ﬁffﬂbol ytic
ef fi cacy or effici énayon Femschglegen ORIeSR 598 -$ere r$Cefluseoaiyheint-8t er ed

to tr teat thr Olrrbgf[ i &r%@l”@ﬂohﬁ?téﬁlpﬁs,i fﬂﬂ@oré(a'ﬂfdx?tdtx‘t?é cAfdofBdtéms, SN, altSHz, g

primates, including humans, sheep, horses, cattle, s, .dogs, rats an

m ce. Inhibition o&"'@ﬂzt@?f%'%?f hé Q%@Plﬁto’ﬁﬁtélwge‘ﬁﬁf ﬂ%e'%é?'m %8'3§ul ant

;[ Eﬁlr gip%/i gf |O ?dia ?”o gplal:ag(yhgr\bua?-gtklyl&mban(y@%pdkﬁlmi,i&‘r-]ctnut-alw-grm,\Mﬂes;nyl-

coagul at i le of st o&%'%ﬁ@’bf@%ﬁngﬁ:ﬁ%ﬁbfé&% Ifﬁééﬁaga?ﬁsaékwgﬂ 1%%&%&

bi ol ogi cal sanpl esatbws, dizealiregyiof 25t wrkpgatonTh HSOP a¥PUFactORP X&ONRDI t or ,

i ncluding the Crystaﬂ%ﬂ-é@tﬂﬁ‘:@f ”Ballééhyl%mﬂ%‘,d_-&@c@,dféfﬁ@hiflflﬁﬂ?,heélﬁ‘én?l- can be
ed Wi ahy ne

added to or contact y I um cont ai ni.ng or susgﬁgt egl 3{ CFEt ai ni ng
Factor Xa and in whPedh -pikenitiy QR aedipradth gyl itHRTYhi RYTBY o B IENG e Von.
[0091] The crystal bigalgr,nms of Compound (1) may be used in combination

wi th any antihypertensive agent qr chol ester ar. | ipi at i gent,
or concur r'ént Kyaith Y& sFed %WQ%F'YT %’P@ﬁasi%y,' °§t1ﬁéef8%)r§%'f %g)g%sﬁ’ Fsha@gerﬁi gh

bl ood pressure. Somw0.g:GNlifesradkybadra saridrestomay OFehydisedalkylich1-6sattionat i on
w th a novel form {omgor@gllmdor(Menﬂg\ﬁlﬁﬂ‘gﬁsn?%Eoﬂal‘W%oﬁé—e&emsubﬁ?ﬂﬁ&ﬁ W in the

treatment of high 0od pressure | exanpl e, conpounds of the
fol I owi ng cl asses: hyssoal breaylexy SIkoRCE 1-6paTBen atpws, FaPetirhNRaRmel

ant agoni sts and 3lRard SRPh@EpABEAYAYHRDESN, aRONST 18 caipdrestordé, ca@ikBkysoft hat
may be useful 1n conbination with a

\ conpound ac’corgoipn to L}ﬂ‘f invention in
the treat@8nt of ell®\rarRon aiavey: @5 Rert RadR gaNcalgpatyd S@Eﬂ%ﬁ' Whid |evels
i ncl ude conpouynds cknown to be HM3CoA reductase inhibitors, or compounds of
the fibrate class. [0092] Accordingly, conponents, (a) and (b) of the
pr esent inventCif@mhﬁwcﬁé"?ﬁ'@r%ﬁ?ﬁ?@ﬂS?'Hﬁ@fqgi’g‘fg,th?rﬁOfa singl e dosage unit (that
is, conbined together in one capsule, tablet, powder, or liquid, etc.) as a

conbi nati on produc When co t and, (,h).ar t.ed: t oget her
ina single dosagetrh‘ﬁPrtef’artaﬁ%nn@@ér@c}?%e%ﬁ\)e(I'gfgdr?a@axlgg Fggﬁ\nﬂ én}/fs%réggé gtg&iltnhe same
time as C@IpONest P4tént Nor 6,774,248/ arst witent agnication vl @3/Q54 A inearot9d of thi s

i nvention may @?eir?@ﬂ?e@ré%@rirgﬁnefri httesf Ol | owed by administration of
conmponent (b), of ey may be admnistered in the reverse order. If
conponent (b) contains nore that one agent, these agents may be

adm ni st ered t oget hefRdr dnibodifden®y s e prdfeaninventionding R s@edide Bdantifieeofs ane
time, preferably the adm nistration of conponent (a) and (b) occurs |ess
than about ond 98HR Vdpart. Preferably, the route of
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adm ni strati on of conmponent (a) and (b) is oral. Although it may be
preferable that conponent (a) and conponent (b) both be adm nistered by the
same routwo(évaissies, for exanple, both orally) or dosagecfrarsmosioissdesired,
they may each be administered by different routes (that is, for exanple,
one conponent of the conbination product may be adm nistered orally, and
anot her conponent may be adm ni stered intravenously) or dosage forns.[0093]
Phar maceutical kits which nmay be useful for the tre gt ment of various

di sorders, and which conprise a therapeutically eff AI ve anount of a

phar maceuti cal conposition conprising agtovel fg \?‘f Conpound (1) in one
or nore sterile containers, are also wthinfhelg ROf the present
invention. The kits nmay further conprig ; al pharmaceutical kit
conponents which will be readily appark hose skilled in the art, once
armed with the present disclosure. SKerifi zgti oR%of the container nay be
carried out using conventional sterilizasi og4nmet hodol ogy well known to
those skilled in the art. [0094] The present invention is further described
in the follow ng exanples. Al of the exanpl ¥ are actual exanples. These
exanples are not to be construed as |imting the scope of the appended

cl ai ns. EXAI\/Pk,\hE]@r fxanmple 1 Preparation of Form N-3 [0095] 50 g of dried
crude Conpound (1) was djss of CH2Cl 2 at room tenperature.
150 mL 6N NHAORHAS 2EIRere qun(fewhy ggpﬂt%n and agitated for a m ni num of
30 minutes at Fripalkyl=gnel bénnyke acyPlaast atkepycathiooyl, ssdfenyt ereahopphoatiout 15- 30

m nutes an e r i S fcalgd with
150 nL of FN %apaﬁs%% rh mé&g%ﬁgﬁtﬁ teg@ﬁ gegaglg E%Zf@? %&é}yﬂgﬂraqueous
phase. The organi calghase was agitated with 150 nL of deionized water for at

| east 30 m nutes @rhgbgg,pq;r@q@afkgpmthe aqueous phase. [0096] The organic
sol ution was pollsh Il tered throlﬁgh 1 mcraon filter tCOAc was
2

added to the i lig Br BalogaginiCe Al (ezrGrikesy 2'&@&3"@{'1%3( ﬁ){céorﬂky;orm due to
the | ow sol ubi l'ityaréxyl heNpraHibcacyi (i.eEtdBizarbbhy soh @siasetyd] ar hgtewayl,

distillated at < 55 0C t te r About
1000 nL of1(8was CH2BP2 ¥ P%o d°arﬂ%?’ﬂé¢dh§g%ﬁ%°&§q%5 4@9%5%@5@23’%53"
Distillation was com heteedtamtselectefdro RalN wolSuinsludiag dwylitthienyl.- paro./ g of

i nput. The slurry f ifdg.tration with 12 cm I D Buchner
funnel and What m\é\ﬁﬁyl HM&ﬁ%@%mﬁam

The resultin quor ed
t hor oughl y and®RvegHR dargi QG}‘?hEﬁqéﬁQe“(j%”W obalRgsN. qgﬁér?t'kéfﬁacrq%\gggﬂwf%r Sughl y
agal0 g ang washed Wbﬁz(%hyn tlep: @9@04@1 xC 1@ akoxy, TOR, wetlOc aky, pleytrargdorat 50 -
55 under_ vaccum 8" £
Tr ansf or el on froﬁ?tﬁﬁoéryfd’rwl_‘%d téﬁi@*]? éoﬂ?f’FR (5216 ndFKExrﬂ%n‘%Iea é; é%é]%o m. of
200 proof Ethanol Cz-ﬂ.‘éarkehylg)z OpeaskynglaCety MlqatkyBQCCaﬁBOWe’rCél\',aﬁH@S@C&ﬁ or 10

mnutes. 0.5 g (59 ds was added and agitated at 250 rpm
The slurry was hel he I@&&m%téri%glewo muintes until all

transformed t ONWMHQ-&HKW w0 Alke o arpiglips Réﬁarﬁ orfRemay h§ Py’flonaYY Substltuted
with halogen, OH, -CN, trifluoroalkyl, trifluoroalkoxy, -NO,, or phenyl;

20  wherein the alkynyl moiety of R* R® or R® may be optionally substituted with halogen,
-CN, -CHO, acyl, trifluoroalkyl, trialkylsilyl, or optionally substituted phenyl;
wherein the phenyl moiety of R® or R® may be optionally mono-, di-, or tri-substituted
with halogen, C4-Cs alkyl, C,-C; alkenyl, OH, C;-Cs alkoxy, -CN, -CHO, -NO,,
amino, C4-Cs alkylamino, di~(C+-Ce)alkylamino, thiol, or C;-Cs alkylthio;
25  provided that when each of R*, R® and R® are H, C4-Cs alkyl, C»-C; alkenyl, or C+-Cq
alkoxy, then at least one of R" and R? is halogen, C-Cs alkyl, C,-C7 alkenyl,

or C4-Cg alkoxy;
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was cooled to 20C over 60 minutes. The slurry was filtered and washed with
2 x 30 nL of EtOH The resulting wet cake was dried at 60C and >25" Hg
vacuum TWwe 2decpesmBeri al was de-| unped through 40 nesh ®CTASROEO43304 ai n
From NI crystals. Exanple 3 Preparation of Form H2-2 [0098] 50 ng of dried
crude Conpound (1) was dissolved in 4 nL THF. 6 nL of water was added. The
sol ution was vacunm concentrated at 300-500 nm Hg for 16 - 24 hours or
until crystals appear. This procedure . was duplicated with I PA instead of
THF. Exanpl e RAoPfehtipbatienst efe d&y AR & ofs8® 500 g of dried crude
Conpound (1) vesn@xrie@hatsst in 6 nL of CH2CI 2. The solution was concentrated
by opening the §a|§| tq/l_et CH2Cl 2 evaporates until crystals appearred. The
slurry was fiPE&@24E vacuum dried under room tenperature. Exanple 5
Preparation of Form EGDA.5-5 [00100] 1.08 g Bfi Exanpl,e 1 was dissolved in
8.5 nL OCH2A 2 at 400C. 1 nL of this solution was/charged to 36 nlL of

di acet oxy ethyl eneglycol (EGDA). 15 nL of EGDA seeds in EGDA was then
charged to the crystallizati gn vessgel . The 7.5 nmL of the CH2Cl 2
solution was charged to the Chystal/lizatjon W /A freavy slurry

cont ai ni ng EGDA. 5-5 was fornmed mthin 20 n s [00101] X-ray powder
diffraction (PXRD) data were ol i NG xer C2 GADDS (General Area
Detector Diffraction Systeg)- \ was CuWR&Ka (40 KV, 50md). The
sanpl e- det ect or di stance was 15\ wdedCHampl es were placed in seal ed
glass capillaries of Immor less/in di&reter; the capillary was rotated
during data collection. Data werg collected for 320Q<35 with a sanple
exposure time of at |east 2000 seconds. \fhe resulting two-di nensional
diffractiofl arcs were integrated to create a traditional 1-dinensional PXRD
pattern with g'grteénp size of 0.02 degrees 2Q n the range of 3 to 35 degrees
20. [00102] Citdresdhestrusturei, diof fir acti on peak positions (degrees 2g0. 1 ) at
roomtenpeature or_at a,gggcified te rat urg were detegmn ned sed on a
high quality pat n col Iy/&eted w th-a\di ffrAct onet er (rfﬁ’((a) Wi a spinning
capillary with 2Q calibyated with a N ot her switable ndar d.

[ 00103] Single crysfal X-ray%data vere sol ecRed on a Bruker{Nomi'us CAD4
serial diffracto er (Brguker Axs, I'nc.,RMadison W). Unit &ell paranmeters
wer e obtained through | east-squares analysis of the experinent.al
diffractometer settings'of 25 high-angle reflections. Intensi t'f es were
measured ugl NR,CH,, K, Ra®™, aR}, 0 4nd Ry BrbddddAhdependenty relectad froentpegetugre wit h
the Q 2Quari abl e scan.techpi que cpHr e or f .

Lorent z- pol ari zat i 8?1”31’%'39 8&@’% g@’ﬂ%?%%%@"c%&ﬁ? gglg%rn’er%%l |de¥é?'ésd %TZCtF e
extremes of the scaBR&0NRRRef 6N, tGbGN, mEHEHIME -SHZRHCN t-BPrat@i)C2si ngl e

crystal data were cgll 8d _ep=anRbYLSS =dori,us Kappa CCD 2000 system usi ng
Cu Ka radiation (I C@hﬁ&gﬁlz’S A) . Ingexi ng aJrcid processi ng of the neasured

intensity data = 0orf;
15  each Ry and Ry is independently selected from the group consisting of hydrogen,

C+-Cs alkyl, -CF3, benzyl, -CO»(C4-Cg alkyl) and —~CO(C4-Cs alkyl);
provided that:
a) one of R, or R; must be ~ORgo;

b) one of Ry or Rig must be ~ORzo;

20 c) when R; is ~ORy, then Ry and Rs are selected independently from the
group consisting of hydrogen, halogen, C4-Cs alkyl, -CFs, -CF2CFs, -CH,CF;,
-SRs, -CN, -CH,CN, -CHyCH.CN, -CH=CHCN, -NOz -CH.NO,
-CH,CH,NO,, -CH=CHNO; and “CORzo;
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were carried out with the HKL2000 software package in the Collect program
suite R Hooft, Nonius B.V. (1998). Wen indicated, crystals were cooled in
t he col d wone@mesdesan Oxford cryogeni c system duri ng daraTaskésossosn.

[ 00104] The structures were solved by direct nethods and refined on the
basi s of observed reflections using either the SDP software package SDP,
Structure Determ nati on Package, Enraf-Nonius, Bohema, N Y.) with mnor

| ocal nodifications or the crystall ographic packa MAXUS Xus ol ution
and refinenment sof dwavhendisiis —O8zo, {8 E%?ya dc34 ar@‘ﬂel?gﬁeg ingepe ﬁfF

Tremayne, N. St ew/aréroup?ladqsl@t|ng$baﬁwro@ed cneewsyllrmOgesomwt-ercpﬁap@Pa@F; or the
[00105] The der i vedratomd! patirater SUEOBrH nat SLARY « AuBer At act or s)
were refined througt,CubNONECHFCHN@aid-SfRs.es. The function mnimzed in
the refinepents wa F F i f /'S | FO
| while ng? [ 0%11 F?l__é ?R% ﬂefw %A;d @1%(3"36 dNRELBRdepehbidiy fromfthé/ S |

where w is an Fppro riate
wei ghting functi ongrbaeednsaﬁ’ﬂnepf lMdeogen ‘n@e ki ralngan ffensetle Fserence

maps were exam ned.gy,, al lopst ag;egc;qrf L JORSERNT -CHyCHOGEN -ROQNE-CREN®;,

i ntroduced in ideal] zed 05| th i ropic tenperature factors, but
no hydrogen par amet@t "@O"fg)%i”’" Hybri d" simul ated powder X-ray
patterns were genef)aWBGh Rso ldem'zd lﬂmﬁ Ryaridhi® laiet eelextadr ind¢pendenti.fromSbar i nge,

R P.; Di Narco, X e A | can_
Phar maceut Ical RevfJ é’\l){}3 %ﬂfghg %4{5?;%8@%9}‘51%%@ hélo?é er gtg 5r e ce FZCFS’
parameters were obtGHA&d 1SR:petNorGhiag. aCtieq?HzCrNef-pHe RN, uﬁpngcﬂ‘h'éoz:

Cel | Refine. xl's progsamy, NBPUEHEEINO Carf X5 dnBC] udes the 2-theta p03| tion
of ca. 10 reflections, Obtained fromthe experi room t@@gr at

powder pattern: the) WHERSshesiies HEca iiendifidRe By, 9h l1a”\’7\E? Jne based
on the single-crysiah RdalsamotORl,ected at | ow tenperature. A new (hybrid)
PXRD was cal cul at ed sof t war grans, Al ex or

LatticeVi ey 1B92PH ngfgﬁlfjalsyt?é?c?ﬁ bé%fﬁ‘?ta‘%f PRIt T’Jrfgsefodet ernined at |ow

t enper at ur e i Bk Boridiga X0oom t enperature cell obtained in the first step of
the procedure. The nolecules are inserted in a nmanner that retains the size
and shape of the nolecule and the position of the nolecules with respect to
the cell origin, but, allows internoleculRfr distances to expand with the
cell. [00107] Differential scanni nB&ca of i metgsy (DSC) experinents were
performed in a TA Instrunents(tm nodel npl e (about 2-6 ny)
was wei ghet® i n an al umi num pan anR S S y recorded to a
hundredth of a mlligram and transferried t C. The instrunent was
purged with nitrogen gas at 50nL/ m n. Data-w cd ed between room
tenperature and 300C at 10C/ m n heating rate.| The I was made with the
endot her i ¢ peaks pointing down. [00108] TherRfal 'ﬁraw nmetric analysis (TGA)
experinments were perforned in a TA histrunents(tm nodel 00. The sanple
(about 10-30 ng) was placed in a platinum pad® previously tared. The wei ght
of the samdfl e was neasured accurately and recorded to a thousand of a
mlligramby thedipstrument The furnace was purgedvvlth nltrogen gas at

| O/ m n. Data were col | ected betwee oomte tur

10C/ nin heating rate: 208105 %lﬂ“«a %bvaf)‘? i*BH" ‘g efser@ Q%)qcfr@’;n
collected in alymbe@%mﬁ Symmm,laz OJatkoxy,Anlaadlggper usi ng about 10 ny

sanpl e. The sanpl e RyGS hy(/jdregeeq, 650?5?&, halogen, C4-Cs alkoxy, -CN, C2-Cs alkenyl, -CHO,
30 aryl, furyl, thienyl, pyrimidinyl, or pyridinyl;
provided that at least one of R- Rg is other than H; (wherein “Aryl,” as used above as

a group or part of a group, refers to an optionally substituted aromatic 5- to 13-

membered mono- or bi- carbocyclic ring such as phenyl or naphthyl; and in some
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until the loss rate of 0.0005 wt % mn was obtained for 10 m nutes. The
sanpl e was tested at 250C and 4, 5, 15, 25, 35, 45, 50, 65, 75, 85, and 95%
RH. Equi Iwbnradsdmmeat each RH was reached when the rate ®@CTUSA@BB438794 mi n
for 35 mnutes or a maxi mum of 600 m nutes was achi eved. [00110] Vari ous
crystalline forms of Conpound (1) and its solvates were prepared and are
tabulated in Table 1. The unit cell data and other properties for these
exanpl es are tabulated in Tables 2a and 2b. The unit cell paraneters were
obt ai ned fronewbedjinentsr pheny| nkigtiay ase \epiienalib rksiied Ml §stsalkd Helai | ed
account of unifesel hsiogah MardkAuRY-d.NaikBaPten, NOJf, Shisl CXCJeaiigrming, X- Ray

Structure Determ'nation; A Practical Qui d?" fl\/ac Jlia ]n%ﬁgé Table 1
*Gener at ed f r SR{HpEINCY OF 41 GRRPT FHYNS PR AIYE 9fOUPy '?Otcﬁir&iﬁlf e &ither
twi nned or psaugsuiydng &l adiky@sulibnyl, GO, &QrdxycdPasrghebers? (candni mteewd, Not es

for Tables, T js the te rature for, . . ' .a. Zlis the
nunber of Pol a@f‘%@oqﬁ 0@%%%%&?%’“% tf'fﬁ]&g%@{)]( gé}%#%@?‘ E'Eg%ph%rllzg%not uni t

cell). Vmis bhaphahmaceutioblyrmeseptdblasalt oradrodruq tergetig nol ecul es per cell). SG
is the crystal|ggranhic.space group. Ris the R-factor (measure of the
quality of the refinement). [00111] The fracti onal atom c coordinates for
the various crystalline forns are fabulated in Tables 3 to 7. Table 3 -
Positional Paraneters and Thei r Esii mat ed. St andard Devi ati onsfor Form N-|

at room t enper at ur eNOVEL USES BETA AGONI STS BACKGROUND OF THE
of estrogen beta agonists (ERDb

di sofers, including

sel ective ligands) to treat cog

t hose that manifest thensel ves” TR as schi zophreni a,
nul tiple sclerosis, depressfRen, Parkinsonjs Dise oke, Al zheiner's
D sease, and anxi ety disorders, and synpt Schi zophrenia is a

di sorder characterized by three distinct
synptons consi st of hall ucinations, ; %, Negative
synptons i nclude social wthdrawal, anljedoni a and overal |
decreased notivation. The neurocognitive defiéits (Rze., cognitive
synptons) include severe deficits in attention, episodic nenory and
executive functioning. Al though both nales amfl fenales are equally prone to
devel op schi Z%@[e‘?ﬁ“ a, key gender differences are observed. Kraeplin
(1909-1915) first cobserved that fenmal e schizophrenia patients wer

si gni fi carfl y RalaferRs argreash isdergndenye. ssiectqdrfam ByregRte @Y lly Pﬁf&i ng has

been reported in exg@ss MmsQIEhp0bress (ARDBAIARNSE aliypyao2Kudarbon &&88 Eur
Arch Psychiatry Neurol Sci. 2

at onset, synptom é‘i&‘ﬁ?%%fs?%ﬁ?r%‘gté]g?"@g%rs'%@??n;ﬁq )éﬁecéjrlé feﬁ%@«g%ﬁ%iééﬁ]%%ﬁétﬁ%t g;t ?36
denonstrated in patF ent 6r W, trhays oli aptipialig nsubsttBed vdth  Mdra98 2-CBarhalpgen,
Psychiatry trifluoroalkyl, trifluoroalkoxy, -NO,, or phenyl; and provided that at least one of

15 R, or R, is hydroxyl;

Rs, R4, Rs, Rs, and Ry are each, independently, hydrogen, alkyl of 1-6 carbon atoms,
halogen, alkoxy of 1-6 carbon atoms, -CN, alkenyl of 2-7 carbon atoms,
alkynyl of 2-7 carbon atoms, -CHO, phenyl, or a 5 or 6-membered
heterocyclic ring having 1 to 4 heteroatoms selected from O, N or S; wherein

20 the alkyl or alkenyl moieties of R4, Rs, R, Or Ry may be optionally substituted
with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or phenyl;
wherein the phenyl moiety of R4 or Rs may be optionally mono-, di-, or tri-
substituted with alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,

halogen, hydroxyl, alkoxy of 1-6 carbon atoms, -CN, -NO,, amino, alkylamino
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27(2):107-12; Coldstein JM 1988 Am J Psychiatry 145(6):684-9; Goldstein JM
and Link BG 1988 J Psychiatr Res. 22(2):141-55; Seeman W and Lang M 1990
Schi zophrwBubé6/063w82) : 185- 94; Seeman W 1996 Can J PsycRCa&USR004/045375
1(5):263-4). The onset of schizophrenia in females occurs later than it
does for mal es, peaking at nenopause when estrogen production ceases. In a
clinical study it was observed that a significantly greater proportion of
wonen had | ate-onset schi zophrenia (fermales =41% vs. mal es=20%, occurring
when estrogen | evedfs-Gearbon atamsy digkgamiap givl B ramon atamnasr alvberoyp. thiog ggg
Schi zophr Bul | . 24£d)hi8%f 3 E35ariroabmeyaylsiina el 1HuEubdn 4088, alidmgesnyeyer MC

|., 1989 Psychol’ Med. 19(2): 365-82: Li LA . |
Psyahi atry 60(L): 627 CaparEer BRAsariany o 26 g g aionss Jevataty o

49(1):47-51). Pri ogarlban fi@ngpeaebaepylf emal es respond better to anti psychotic
treat ment (Jonsson H and.. 9 fatr Scand. 83(5):342-6).
Femal e patt ent's? ﬂ}%;'@a%}'%g?&eeﬁéb\%e&gﬁﬁﬁégp grﬁ%’? f'syrrptom; and fewer
negative synptonms than nmale patients. Synptons in female patients fluctuate
with the nenstrual TheyeeparaiantoftERS srlepiesioands Baving heyko¥dl § dsseihefimg at

pre- menst r ual u@%sa‘%e%t‘ﬁgsﬁbaﬁérr S, Mol M0/sESET608RNBCABplicarer| Ang @rnmegers. MC and
Kuhn L 1998; Hafer H,

R echer-Rossler Aef a/.,. 19 sychol. d.
23( 4) : 925- 40; TR SFAPATAIRN P0BBH seisFiig 'f?é‘l“?ﬁeh%"%'f"ég‘”%uzy'ﬁd%%??CF'E‘%Y’EES‘an"eSf have
| ow | evel g of paght AgEBatioHadeneNo. H02HBaF 1P sied hinh ey 20@h d Fbe iprepkation 2BERBIpp!
2:17-54; Riecher-Rossl er 2003 _Nerve - )388 Y f and
Kuhn L 1998; P@?ﬂ@?iﬂﬁndﬁihé%'ﬂ%lf 9%“\3{%’3@%2“555’%%95'.@%15@%??_ eégﬁﬁfﬁ%ﬁ%%).
| nt erest i ngl y 50641 petyemi PCEappiisation, WO 85232880. ghe erenarptied Al R BPIRAVE t h
ant i psychot i Cu@%%ﬁ%hhgr#orra KAV @R cBOS hilYS. PRENtNGE 3, 7265743 Y4wR tEpeand
reduces extrapyram dial side effects (EPS) liabilit on‘ﬁgreq. V\f.th .
anti psychot i ¢ PeteshtNeeP 24553820 BRaoEah e KBICgRiRY I-q’a}/ﬂg%a applications 1S
Psychoneur gengrefiopateeir By Ristohcedn 88edifdy. For exanpl e, wonen under goi ng
treatment with anti psychotics who were gi ven exogenous estrogen presented

with faster inprovenment of the positive, negative sgrrpt ons ( PANSS) and
cogni tive synpt ons i rh&amhodimbnta/of the 0@thpds HisplosetbBereini theotiRP eglestygen

(Kul karni J, Rie . Sehigaecies. 48(1):137-44; Kul karni J,
Ri edel A ef a/'gajm i%ﬁ@’s’%ﬂgﬂ@%ﬁéﬁ %gnt I%eal t ﬁISI 3):99-104). A recent report
denonstrated that 33 young nen who were di agnosed with severe schi zophrenia
had a signjficant gdeelinBe enBolimkhidCiRahcmpas ardiosel keieim arewhiddetobeeatg

dmini stered smal | d f estradiol for t th
Pl ont s scoFEireES PR JeseRrTEody AT R PP el e YRRE "2

classified as iseapélRrdlisy ahggiptom of Baikisar's 8ideageHeBkanmysd efcaick ompPsls. 25,

2003) Tesf Provid Hope for. i ve I el Auind@dia rigidi
www. heal t hvpl é’&céu.d%f)t?’r‘} Egerﬁﬁﬁﬁwt?l\ég{s?)/ Otél@a%ﬁcedFggﬁggéléfgglﬁﬁﬁoﬂﬁgﬁ?ég{d;t%gen. asp
, last accessanon Sppech2@harkeed)lossq olt Zasiel epxpressignd MisparPAR_r gfificwlyst ens

are maj or fr a@hmg\},iﬁ , o%(oiﬁ&@rﬁ hekghta trtohisibht SeRdistidahtte, Sanamiuion] ogy

observed i'n schizophteni a. hi zophrenia is B’r‘ﬁﬁp‘ﬁgd to b hakdi soerxcaglr of

al tered synaptskiv Areiiems. slapreggien: dedigaehaeBIeocK! e eﬁ\lﬁl@Y"ﬁ@f KB aF at e
(NMDA)  sub- t y pfys@hctih UirdBBtpRolleRs pitiRUS, akiiind, laed iusaiofienang. | e i nduci ng
psychotic synptons and behaviors in humans and | ab animals, also have a
negative effect on synaptic plasticity. Schizophrenic patients have

i ncreasedsubcorti cah alofpeirr nespgeB) thac biesént yinvérdion i Brovides enethgdst (@athed by D2

ant agoni St3?) O amelioration of a symptom of a cognitive disease or disorder. In some such
embodiments, the disease or disorder is schizophrenia, multiple sclerosis,
depression, stroke, Alzheimer's disease or anxiety. In some such embodiments, a
patient is identified as having a symptom of the cognitive disease or disorder, and is

administered a therapeutically effective amount of an ER@ selective ligand, or a
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partial agonists. Mreover, anphetam ne (AMPH) chal |l enge to schizophrenic

patients induces an increase in DA as neasured with positron em ssion

t omogr aphyo(Risips®8 t he D2 receptor and a concom tant tPamaisesvs/oisscs ease in

positive synptons. Aninmal studies have denonstrated that estrogen has

anti dopam nergic properties, reducing the concentrations of dopam ne

(Dupont A, D Paolo T et al., 1981 Neurosci Lett. 22(1): 69-74) and dopam ne

D2 receptor sensitivity in the brain (Hafner H Behren e% %I., %991

Psychi atry ReBhargggayicallp saegaytable rPalt RIRTPITHY dBEEO Whsesh s FRP slpsitVand

direct D2 agopiamkiSs %u@%rﬁ&lyamwahsraetagdsrestmdtyt Olni soghecemieimaritorise |
ovariectom ze

associated wt re cl.i nbi

(OVX) rats, ch Br?reléc“ﬁ’eﬁ%aé%sr@&op%ﬁhﬁ fo[rrg Xas d??cenﬁg%?beogethe aponor phi ne
(APO dopam nergi c- associ ated behavi ors. St ud| es have denonstrated that
estradi ol penzoate | I nBSbrhtth ngl e mce
(Fung YK e%) al . Iw%%%&%%&% @gﬂ%ﬁg%g%ﬂ%g?ﬁ?%lo% ﬁ)ﬂg Fljn g K et

al ., 1987 St eswiplemao{ schigyphmdia 94in SE@@r@l@f@n@ﬁmé@eﬁ@eﬁh%t%mpw%sdan

adj unctive theraRyhicRla KRH #MURKY 84H Be stsutﬁ/é @mtmab%ﬁe tsym@tbmerdnd/o« Seenan
MV 1996; Lindaner LA et al.,_ 1997 P \écho n?ogrhs tB r](% ?g - Hof f,
Kremen et al . COBWE SERPIIMBS FRAMRISS P! PRHVS)SYP ¢ SCRBP%S? § ingfo eFQ%del

et al., 2001; afagotMmitadeb, Kalmmbndﬂnszeélas)onsammarparanb-s Ej«amprestorfaeminvehat

attenti Ongb 78%9%%59%2 ém%lquilrema E’scﬁ%ek%ut aare ’notlﬁl%KedA"fH 85 §Iy\ﬁ|ﬂ'|d?%%NaY flat

154(3): 36 S ‘are assocl ate negative
and the di sor gHeaitzathedgnimpeonde dicreaskd mopitatiemi &) stilhivshereamiiodinants pfribduce

i npai red conc ArdRik Bla 8bgnitivé @Qdplauir oi mage
13(3) : 433- 46; ﬁ’?et”jff’%éfowgpéntwem%d’%pmr"@ﬁag“ B B3 ol QQ 46 53)

cul m nat i ng i FExa@plee PsiclhFoghitve sYMBIAMS Hi5|udetouh ars '?ﬂf;“mUW%R’l sr?& YNand

| ong-term ”En%&é(nt@h%tqaﬁnammg Wbmr@Qﬁ@mwt|am-teemomm@rycsforagefmrembmtma
processin neural acti est a i cal

ant i psychg?| c TNCEiNee ft S'8W|”9 ‘% 'f‘%oé'vg‘sonz'?foieos@ N3fora %U?% ‘I'egﬁ\g%h\gt t(l)%lg ge}s[rgom at ed
W t h schi zophrepiessi¢rtl r sch and Wei nberger Eds., Schizophrenia 2003). One

third of patients respond minimally to anti psychotic nmedi cation, and sone
fail to respond to any treatnment (e.g., negative synptons, neuroc n|t|ve

function, depressi Vesfreatembedimenis. Hieyisyenupn iprevidessethpds, iy geliest

Corri gan PW 1992, NethaBRSy CsB!eﬁ)tsrsy %d@%foﬁjéh syfhp®his ibdiSde? bt anhﬁy RR
and Buchanan 5997 Schi zo

skt ua th the
cur r ent ant2Ppsyieried ite ‘?Pé'ﬂl'l?&? H'”%{ﬁ‘a V{SF?E! F?’q S8R Z?s)secfff(fo 05 WO tb! dhett
associ at ed newgmﬁtgﬂdnﬂole\/ﬂsdefnysﬂagmus eriyrdyermoneatents, hmlardybmetﬂa@ovﬁ@@e

Synptoms presen ng% %Ir ek ootﬂ? ﬁ??%%veﬂgntg hﬁtekrldcfé@? E?mhém&& %?é“%ﬂ&t’é gRls

proposed to be' cra he renedi at1 on o e negative syrrptom; and
nore successf Ldlplcummmvemeettar@rﬁo@ﬁd tohesppensse AYstamsmis: Airiopis, afferery, PupHiat nent

of the cognit 'dé?e ?W&r?}gﬁesﬁf m§ﬁ$ﬂa¥&ﬁh5§rﬂbéeél§ Iﬁﬂrﬁdré&f q&%@aF@F&fﬁ plegiaret
medi cal need. Further

ar ds to ¢ n|t|on it % @_{ est abl j shed
t hat nmammedi amagqaﬂg&rdie@}'@?@aa t'ia(?'ieﬂﬁ [9}‘%‘3@0 PeiBosPaRlE! yrdiNe Wig SAPEEal
dlhsltl nctT | ear gtﬂggh;a%amré(mm ma@ﬁ'@gé“{%ﬁ |rsydaranue;\/bsmkvmﬁl rmﬂes&l leg iOOS
Phil os Trans (o
© ReptoELsrinlonal detsads AbAEmSAR) nofhAfeHRAboH”

receptors are SYBEHEE aro 'asticity.' They
are not requi rpachdsthesiecarmesthetsd, n@nradma meurpp@thalan@myrogwc pﬁ'&n‘@'@ﬂb‘ﬁes,R et

al ., 2003 Nat LHrgprpogepﬁ"g (jgs?lfliE‘)lor%Q%e%maIW@brla% d?'apé%%?%?é}%bn tremor, dysmetria,

30 vestibular ataxia, vertigo, speech ataxia, dystonia, dysdiadochokinesia, frequent
micturation, bladder spasticity, flaccid bladder, detrusor-sphincter dyssynergia,

erectile dysfunction, anorgasmy, retrograde ejaculation, frigidity, constipation, fecal

urgency, depression, cognitive dysfunction, dementia, mood swings, emotional
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al pha- am no- S- hydroxy- -nethyli soxazol e®-propionic acid (AVPA) receptors
are required for consolidation and retrieval (Mrris et al., 2003).

Evi dence weoehwssst hat estrogen infl uences hi ppocanpal ppmyse@sogis7and

nor phol ogy (for review, see McEwen B 2002 Recent Prog Horm Res. 57,
357-84). Estrogens have marked effects on hi ppocanpal synaptic function,

i ncreasi ng hi ppocanpal dendrtic spine density and the nunber of
varicosities that can formmultiple synapses with different cel| ffSegaI M
Mur phy D 200 1labibty redbhea: . bippggrogyndrome. anxictyy gphagia. a\‘ﬁﬁt‘%s'%iféf@”i?n”*&ﬁ? %gen
there is a coggidh apbirdddcpRRes réfuxMMPEr siesarf dssdand NVDA

recept or-medi at ed Ca2+ signals in the hippocanpus (for review see Foy MR
2001 Neurobi ol ogy of Learning and Menory (76)239-252; Foy MR, Xu, J et al.,
1999 Journal of Neaur eghyskembodjyefts,8 1) A5eSD9; inPentivn- Movides mEthofinolge T et
al ., 1999 Journal of Ne i - ' | elele]
Current Cp'ni%'ﬂg]foﬁ9 85&@?§F§§§%B%g¥m§§%%éﬁ%%fﬁ§&§§3F¥?@%f$§§§§ggen can

i nfl uence ot heot ligytad st ideprebspdapeling opmeeddawssof intaestiel HRpstigdn SAMEREE! of

protein phosp i e ioight of dSpadtieriselaciabs ene?d)D Ratiba)n@s ci ence
(113)89-97.). Q?hgégnﬂgc eigcl)rﬂag‘?euNNDAtér ecre tor de&g ent. | -1 elr m 9@ ression

. ndent, | .on

(LTD) is i npaPeleesteam. Hinipishesranpciyios tendng GRngeotatiqR o degiVmssaeeM8tiuct i on
ceases and chppmhbgeleshé®gen wadlasassnpsychshotesadithion ef fretetdatidayseind Good,
2005 Jan., Neurobiol. Learn. Mem. : -21) o= 1 N d a

f or ebr ai n '¢pet§A9 R’cﬁ?%‘?rﬂ%rﬁt‘? Hu'Ehg%%ﬁtt th?n:f rﬁ%roééjt% ﬁtgg?r%bcﬁei’ i ngl‘% IE"PE and
this deficit afterptpmooamptduiqdeasticity was related to inpaired acquisition
of a spatial working nenory task (2001 Ce// 107(5) 617-29). Manahan-
Vaughan & Braunewel| reported that the induction of LTD was facilitated in

cil
two strains of rath ¢arengMERBMEAE: ithh BESENtnVENBN PIYEe MENPEB08" Pr oc.
Nﬁt Acﬁd- SC: ankh&@k}nggfﬁ(sjyﬁﬂotcﬁ? @-Mﬁkm&és,dimg Bxdngmen of E@Q\_S}ymptpms%eﬁ_rp
that the exploration of a _novyel  environnent induc p a 0
in the CA15redichie(s gt nei{IfyiEd %ﬂ%%&'ﬁﬁqﬂ?r}" %%P ﬁ?‘éﬁj %Smk;]ctt;g%ﬁ ¥ and
Sarter report eshkingabrientation ec ploysicabslrmoandingsh tive degsu spesdiedensieneantivieral
vigilance relative. to r L.l Saish. a.s j IGHRPNER basdvidkal 999
Behavi our al N@bﬂ)a&ir%aﬁ%gﬂ%, %%g%a@Z%ghlgﬁ&e%E‘g?%hg@%re " dat a ha}é shown
that ovari ect aisturkahcesdisinigsess 2ot garsivity @Palky i IFRRRPFYNACHRSSRERRC FFE® ' ng t han
estrogen-tr eatagﬁjatﬂbﬁ,t SVid|GHPIRtHERts, S@BgrSsidn, aldepreddiéh. Braétp, Resiecnationg, 888)
356- 365). Thus, 1n addition to schi zorghréa%; a, est rg‘rgrﬁg ﬁgenefi cially
affects c@@ni tdelsiongehanges pressonalyaid 1o ¢1A08rH 8P SeAE @ mani f est
t hensel ves in other disorders, such as depression, multiple sclerosis,

Par ki nson' s di sease, Al zhei mer. s i S{{%QSgreséﬁt{:)gnlﬁ%ntiél{‘dpré\ﬁﬁgsenﬂyet%ﬁ for
éstrogen.

beneficially affecﬁedsomeorﬁmse 0 pression Is a nental state of
depr essed nodnwtionatig @ synzwei lof afxiady. i Frgapiss of suFeygPtamsdpgide, bufifge not

di scour age”e”tnmitl%‘?gé GrééfggQ of BEbrASSIoh RRdTes T Rhichest isegsnahied thyepHysivls "

t hrough dysthym ¢ di'sor

r to ma or depressive di sohder. q}ést rr%mc g‘li sor der
i s a nood 28i scwaeiomshibat ey deiostdl CAsIoREY LN SO Y PERES BIMRC™S Qw) |
| 0ss of intereasdnefiiizdd Gasidhye DisbrétuabAmCiriclide] esg., arethbling, | eastle sarhes.of t he
foll owi ng: changes.in appetite and sleep palterns,. | a ar JaOwW sel f
esteem poor dBSr?EE‘I‘ﬁ’r%ItH% Brursg igfszé'ﬁ?%al??iﬁgﬁétgﬁrt}"s,ggﬁggsf\éﬁn%%s“)gf
hopel essness. DisordytSOBPIriscsydiptomizieity, e.gy ppisistant, HeaueringdhaighedePseEsIoRfdr e t han
two years but g Bol SEVRL AN BHdRSludItR ik YehdhiéoEoriBigtns).

sO1'de | or “depress d

depressive di r. Ive disorder is character)zed

30 Panic Disorder symptoms include, e.g., heart palpitations, chest pain, chest
discomfort, sweating, trembling, tingling sensations, feeling of choking, fear of losing
control, fear of dying, and feelings of unreality. Three main symptoms are associated

with Post-Traumatic Stress Disorder (PTSD), which are (1) “reliving” the traumatic
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by maj or depressive episodes, a period of daily depressed nood or |oss of
interest or pleasure in alnost all activities with sonme conbi nation of the
f ol | owi ngveynmpiwsms al t ered appetite, weight, or sleep pPaTiuseevs/045375
psychonotor agitation or retardation, dimnished capacity for thinking,
concentration, or decisiveness, |ack of energy and fatigue, feelings of
wor t hl essness, self-reproach, or guilt, frequent thoughts of death or

sui cide, plans or attenpts to conmt the latter (D agnostic and St%Oi sti cal
Manual of Menewnt, Biusbraseflashbagks, Bightmapgse inteugive FEQGhisa AR] feoRiREionsy(

Vashi ngt on D. Lioliah@DfindRm aae 'eH@hdﬂiaSﬁﬁrﬂBih@ ald @l‘;thyﬁétﬁénsﬁlmfytﬁﬁzh qsearrcent
(159 of the population. In stu ol ar, enr ression,

feral es were NPty 195sIegRATYIO4S ﬁ%‘l“% ?‘@%‘5?‘? bﬁt?rﬁ%lr?srPo ‘Tahdyé)s!fveagm oh.

Mor eover, sex|rmatﬁurft¢raammsouvm ef bihgakedPHysicalhsynipjques off Sokigd rAssdsiho Risomget h

uni pol ar d pres Lon hagy, §Ss- Wonen
suffering r o’ g%IeegS eSﬁpa qé{%ﬁér éé.ﬁp%%rblﬂsﬁuﬁggﬁaﬁ%%fgl talel%g'léd and nore wonen
suffer fromanxiety. Therefore, endocrine factors may not only influence

the incidence, bUtlnalsgrg tl@%b@&ﬁl@ﬂ§s'tﬁ’é1 Qfesgﬂpi’rﬁ&iiloﬁn p(oBIdéKhﬁiéfh%Hs MoR002
Matutas 4 1 Suppl 1:

ditional 1nves wonen gqver forty
(>40) years oﬁmawtﬂérﬁ)%‘iﬂt%ﬂ@aﬁf%ét ﬁxﬁ@"?e&ﬂfﬁg? ?ﬂ??@yr?’?t?)rﬁ? Lﬂ?i'”g& ¥ rather
t han bi pol ar, h%@é,@g@l\@md@mmﬂhm& GpRAYES dﬁﬁrﬁnrﬁ’&m}%ﬂshaa@rfa&eladmbpm%@@

163-74). In addltlonto an n r.o

post - nenopus 8’ PRARS r?’ba?é’f’rdﬁ%? 'P%@i‘h g qgg‘t]lf ?ﬁ énﬁ and h?/spa?)iglgnaé] i T
psychosoci al pebewisoNontsaditlosel sybmemseidclude, prg.i heavscha, dacialypgiih P P2atlh sor der
(PMDD) and poghe paglHm %prcﬁ%yaoﬂ SRRkl dbRst NRve sHoRMEsst BRbreath,

estrogen-repl acenent 't her have anti-depressant effecti venesslfor
some women. Yeelpiasionso aA- ﬂ@HP'Q&'@n%’ﬁtPtanh%rs&&@,asa%"cﬁ}éqsr npused ZGf ¢ PR
anti depressanig gjéed as tricyclic antidepressants, nonoam ne oxidase and
sel ective serotonin reuptake inhibitors (SSRIs), have a nunber of unwant ed
side effedPs or risks. For estrogen-replacement therapy these risks may
i ncl ude heart di semseomstentioaimentsdot eacts bf dieen deregoifgorthe marihedsoprinprise
anti depressant ndesi L bI e S i 4

EBHRA el B, £ 3 simPRe g’y% e o et

o}

dependency, M SUDR, perLensi on, nausea,
di arr hea, anxmdmyustefrtmglagﬂ@ramtbaﬂbeﬁf@éis%@mopb‘i an ERBrpactive figand, Onal ti pl e

scl erosis (NB) hbrha eLQEQ\yl b&c%b{a'ﬂg %Uéprﬂﬂkﬁatheﬁﬁ&e@ﬁ@elﬁ has EEREREEENe by a
progressive SS 0 or an whi ch eventually leads to

par al ysi s 28nd “G@H‘t'ﬁSUbFF?@t'ﬁMff?&P{/E%%ﬁé‘ég?ﬁStﬁgw:‘lﬁl ogical inpairment is
denyelination of the central nervous system (CNS) caused by an inflamuatory
aut oi nmune respons Thus ge
cal led pl aques or %9%%%“18%%8%? ngegn?q%&ﬁg "?‘*‘d%’ ﬁ%hggtgg%%mgﬁy ﬁjé%r@

"white matter ERABNtadoniis autdty llszedi lméhel@refnal’?élp@ of k?ameﬁ'ﬁi““?’ésfﬁbﬁﬁtlﬁpe for
transmtting Go wmghgaﬁlg%es'nggaﬂaﬁerhoﬁgnﬂﬂ@& eéé"?aHan %hhlﬂlgeéslée NSomaed

bet ween t he he nerves supplyin he lgg%é ‘At tﬂe site
of a | esi @5 tdambodiemeats ?fsERﬁtSP‘ﬁ‘ij‘V?rhg%‘Pl"‘éﬂ'CWéF*?Srt?”it'%"ylf@gto Farree " Yave
shown that thegayes 'uEé/d thh&@)répi*‘ardtl&ﬁlwbﬂadﬂéhﬁanﬁ@\t mretgfeﬁm’gmg ssyyesi ofg t hat

th d | I Li
R e

a
nt ers protectl
experiment al aympiorMimgeenc dp hshempebodimsnts EAR) ERﬁmedthV% liganda yhigh| lSm)del

for M () el R ﬁ;ﬁlf?e‘r%g%f( E‘?ﬁ%%agtaﬁ@ﬁs&‘@twuyT@ BEYTIARE AR IcKeaBSOr der

caused by subst opamne cell death and ich is
charact eri3ked rhgdicyrgot Mamllofﬁtlggjyﬁwggqra of a cogmtlve disease or dISO erin a

patient identified as having said disease and having said symptom thereof, wherein
said disease or disorder is selected from multiple sclerosis, depression,

schizophrenia, stroke, Alzheimer’s disease or anxiety.
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rigidity, dyskinesia, and postural instability is known as Parkinson's

di sease. The nost effective synptonmatic agent in the treatnent of

Par ki nsorwe 2dicamsa®e | s | evodopa, which is considered thectgskessisnslard. "
However, there are concerns regarding the toxicity and the notor and
psychiatric effects of the use of |evodopa (A anow CWef a/., 2004 Mv
Disord. 19(9): 997; Crosby N et a/., 2003 Cochrane Dat abase Sys Rev.
(1):CD00368). Amantadi ne, an antiviral drug, has been used to inprove
synptonms of Parkinson's disease. Yet a review of six random zed controlled

trials of amant adi%%s%@%@%iﬂ,%%%rfrﬂ GuBSthniRWy fleneranedgohitsadtility’ amans thaid saf ety
in the treatnent_of 1diopathic Parkin o,n.'% cél S as§ﬁé%;ﬂssb§ét {gagtf hiep 2003) .
Stroke (al so halfRBysqlegtiMe HgNdsYhesKeP-aLYiPigIeE S \HF na° Eerébrovascul ar
acci dent) is @agenstubi toB5Wetdants pdtkesblpatdedst ebaus 8T pyreertunerewsiabiapt | esi ons
of the brain such as infarctjon.fr j i 0si s,
or a ruptuti nﬁasjr"f‘gﬁﬁ?tyzs peﬁ?ﬁl’ %gcli mé’gﬂ%%%@{%ﬁ%ﬁ%%tdﬁg{%h&%&gﬁg% ol

i nfarction orwhenestrdiabs adnuhistered redariepasr eapraninagemt 3 gell-bargaiFEsEiPicfghasi a
and dysarthria. . PenaRoent, Beuoph eoidscHRIBega 40@Naislesy, andg Crersul 004

Al zheiner's disease is a pr o%r essive neurod enerﬂtll v1§ ogl so%@fr ecc):{ivet he CNS
associ at ed wi Bloigenie eviadiaina Ceagisty 12€555mp’ RETroha) MPBse WG BN Y% by
extracel | ul a][ "éj,qa,g)(psSinttiql@I&io@éd b&tﬁ\is@ﬁyrgmhldtlidmeésadqmpfriede)yiam >|&ay| dos:_rplaq]f:u_es_, t he
appear ance of 1ntracel | ular ur of j.br,i ry.t : i n [ icit,
ext ensi vemeuF‘SrF&f“pr’édsWﬁ'thgj‘ﬁﬁ'b‘{ P'E'd'gﬂéjﬁaég‘ Wr%gat e I\é%:bgt?{'h (%oft@;

hi ppocanpus ademt4ve21)a802a$060). br ai n essential for cognitive and nenory
functions. Cdinical hallmrks of Al zheiner's di sease are progressive

i mpai rment in nenory, judgnent, decision-nmaking, orientation dé.o hﬁsi cal
surroundi ngs, and Plamyaceydically pcseptablfosats san 08 RRTFR FPMATPaHea} '8%@% Grative

di seases, aCC%HH@,if&%%H{pléﬁaeéik, beBiokib] 16, BifricRiamy, isacoras dsmavict malicul ar
causes and ot i

er neurodegenerative di seases nostly. coverj renai ni n
one-t hi r d.15Th&@eNcs PRGN engliy pmﬁﬁ'ﬁempcﬁlf’gcez@g%b Our h‘ﬁ%@é&‘é Bﬁ?%ept ( 9)
(donepezi | HCk)ifuriEX eAeneulionic v asphitgaienesuliaid, rizenegneséamionyloUeyesgipilicant ani ne
HBr) and Cognex(r crine) - .hav e Y rgat the
-cgépl%oéuﬁ@@g,r g?c}e smllgrﬁleﬁncg\ﬁ\ Qc&@%‘b% Q&ls Qe @ecgrP&Lﬁﬂn@ df 1t L

synptons of m Imer' s. ese drugs act by increasing the
ef fects of acetvghtohotdntedsc etbpbic avietiie, Saltschayriatal be %’Hf‘e‘i MRS AR9EEC R ve
signals in th?nopggaﬂcr]bas-gge didhoss BRYR nYAAIl &S (Edr dsamblee @b&iuinQr litiome or
patients. Yet preclinical data has shown that est rogen !ﬁyiarﬂebjﬁ@@éugc“ ve,
r egener at i20e, patarsien) Akslingfeanp oMeighpialkte PRMENPRPERS, GUNRMRINET 573t ei n:
the maj or gengbhtginmgSICE Barbbh hiokng oF arilkglanimohiurheditrephtsintigsle@ sarporaatdms
potentially disease di fying..EsStroger : 1 an

Dot —anxd ety &1 FeDEI R R SR ROk 9B AT e R abfs rsen

118(2): 306-1 Fkyl dhowg, ehgn Bsompalindof thisr invsméiemearéaiisAanecislic Megl; ngs of
apprehensi on and fear, which are acconpani ed by physical synptons that are

severe and di sabling. Synptons of anxiety include |ncrease [[esgti ration,
tachycar dizf, sweat iTheteame alkyleahseny!, eakakwivl pelugRbot BiaRshes HWSTARR BFfect i ve

in treating anxiigle¥. AR ReludOMRIST ety NGopys routylsisopbpyl, esduybrigbunds
R e L L
Ther apeaut i cs,mdific8 ®6.subd@utéd . they may typically be mono-, di-, tri- or persubstituted.
Examples for a halogen substituent include 1-bromo vinyl, 1-fluoro vinyl, 1,2-difluoro
30  vinyl, 2,2-difluorovinyl, 1,2,2-trifluorovinyl, 1,2-dibromo ethane, 1,2 difluoro ethane, 1-
filuoro-2-bromo ethane, CF,CFs, CF2CF,CF3, and the like. The term halogen includes
bromine, chlorine, fluorine, and iodine. The term aryl means phenyl, 1-naphthyl, or 2-

naphthyl. Preferred 5-6 membered heterocyclic rings include furan, thiophene,
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C. Hardman & L. E. Linbird eds., McGawH |Il, 2001). Two forns of the
estrogen receptor have been identified, ERa and ERb. ERb is expressed in
bot h mal evandodmssmBe rat brain regions (Zhang JQ Cai, WOTAS2005/043002 Brai n
Res 935(1-2): 73-80). Distribution of ERb nRNA and receptors in rodents

mat ches that seen in humans and non-human prinmates. Al so, the consequences
and subtleties of the different conformations the receptors adopt when

bi ndi ng |i gands have been recently reveal ed. See U. S Patent 6, 794, 403 and
EP- A- 1451 16Byrrolehi ishpyaiols, HRyFazple. | Inidspier diazalen yithiofee r @NEFS: nispYRzPle.

entireties. Ay lah@e MEBES r%thrﬁ%ﬁurﬁédr%‘t@? hﬁ@iandESﬁdtlréleté t tiaxazelet her
mmc or block the activit trad

Qu ds havi ng hly the
same bi ol ogi c%’fa”é?zpéecttgté%zo%ﬂ?y'@gt Xtr'ﬁgz'%s@rwwo ent P i % é’fra%u%
estrogen, ar eoieefner dS)(%iﬂtléz(iheaSr cbxasllazrogertt is soepirefierrad) that ﬂ’teetétermd@zum i$ he ERb

receptor ca n odendrocytes and on the inner and outer
| ayer of t%e ﬁﬂ/aé'\ ﬁ]}o@ﬁ pﬁth%%bltghe CNS, ERb agoni sts may be effective in the
treatment of MS. It now has been found that ERb sel ective agonists can

ef fect beneficially, gée%erﬁ%@ccoré)éncg'vﬁfﬂrtﬂﬁrrﬁ’vemrénh tr%olgﬂh tiraemeif bictrbstingsuch as
M5, and al |l eviate th

e undesirable sy n? r‘% gleects theaeof as
descri bed aboVeansTRIrg; APEINFIHH T JEYRM P! dprf’%reﬁtB 8 disgaee 8t A& Bhor t ant
ends. SUMVARYar%IroTé’ﬂEgHNV&NHr@\bn% e Sy mptonisvae rstdeosﬁeptsmfrsd@sdrmh@njs for
treating Parkinson's disease or synptons thereof that include the
adni ni stré&r ofS8F®Ln ERb sel ective agonist. The present invention further
provides nethods for aneliorating synptoms of cognitive diseases or

di sorders, such as, é%g%f;%péyc%bﬁc V\ﬂ]ﬂt TtHrsptn@eth%h efhatbtn "SRRASSHIGO Meapb I Oke,

Al zhei ner' s di sease an i nclude the adm njstration of an ERb

sel ective agomither dlfeﬁlywﬁ’é"%@dh%ﬁﬁﬁ§e&d”{eh%g°ﬁ‘étsh86§d’6‘f“steﬁ@ PRI on, the

ERb sel ective é%ﬂtébrWtﬁé’@?@é@é&irv@é@dnmmfwrllwrMn dffastiva alrongieofi ty i n
the body that allows for enough aCﬁ]ur%N tion in the brain. In further
°s

enbodi nent'8, theeEiBFledVerionFEWY as one of the Fornulas |-XI, infra.
BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1: shows three (3) days of estrogen

treatment attenuatgs % ?c%gﬁla)tc R,ﬂrﬁf%? t'vagtroh nﬁlrQCt@ﬁn G[‘ER QbiBstivé Abbnd 24 and

48 hours after the I o en howe verc| t hr ee
(3) days of tmEansthat thmhlndlrur?éfrﬁmba%@?@féﬁw 'Ppogwh%re the' i of 17-estradio

7-bromo- 2- (4- hy diQxyaheay3 )otdldrﬁé-ethB@tWéérieku%n@lERs ) enfie ligandatorBERispatof ound
bl ockade of AIC (| ower panel). W% af@ &FK% ce d %Qgtjrate
cl ear hi pp8cangssl apeper etrWeSdéfan‘?r m\?\‘[‘t'ﬁo?ﬂn Ry&a Wg(?a € nenory
deficit. DETAlphkihdobiogtkifdst ic&durd tat iadNGs tablbinding méfindisp 90t ardeEfRf-esent

i nvention proyj.des _net [ i ng the
steps of : a? terﬁlprqfen gﬁqsﬂb l?fig Flgﬁt\)eqﬁa#og\grlﬁ hg\?]eogrt])ﬁtdﬂgsa ea}‘?gclfﬁﬁ)fh'aﬂ)s g
adm ni st eri ng at @ashabophed énes areaWeﬂmﬂeﬁtti"tﬁmgl affinity teERPy dt 1§ MotmPrediTedn ERp

sel ective |iggng ’the‘@ﬁ? %bl@cﬁ@'h%anﬁmll ﬁﬂ@&%r’n&rﬁg biff@Ne BRB hahis beleadtabbyt free

of ERb ant agoni st act sonme enbodi nents, the invention provides
met hods f &5 arbfltimesareatry ’[l’(\fﬁéts binding affinity to ERa.

When administered for the treatment or inhibition of a particular disease state
or disorder, it is understood that the effective dosage may vary depending upon the
particular ERB agonist utilized, the mode of administration, the condition being

30 treated, and severity thereof, as well as the various physical factors related to the
individual being treated. Effective administration of the ER( selective ligand of this
invention may be in any of a variety of dosage regimes such as single dosage,

multiple dosage, and delay or time release dosage forms. The projected daily
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or nore synptons or side effects of Parkinson's disease. In further

enbodi nents, the invention provides nethods for aneliorating one or nore
synpt ons WO 280ces®Bf ect s of a cognitive di sease or di SOPCRNUSIMSI45335

schi zophrenia, multiple sclerosis, depression, stroke, Al zheiner's disease
and anxiety. In sone enbodi nents of the invention, nethods are provided for
treating Parkinson's disease that conprise identifying a patient having
Par ki nson' s di sease and adnministering to the patient a thera;t)eutl cally

ef fective anuipsegest amnexpRiied & ve with [quipapidadripisiiatioRar MgcRIRGIERIOf (e

accept abl e Sae!ptp R R H*l'ﬂraﬁ&%r%oéosaﬁ‘@fﬁ@é fr hhpdieikalgrtiat ilke dppg@nt  has
the Formula I: f mﬁereln i s hydrogen, hydroxyl, hal ogen, al kyl of 1-6
carbon atons toﬁfrqsmsb%%arth@ﬁﬂ of 1-6 carbon atoms, cycloal kyl of 3-8 carbon
atons, al koxy of 1-6 carbon atons, trifl uoroal koxy of 1-6 carbon atons,
thloalkyl of 1-6 carbon atomns |

sul f onoal k%/l of 1- gé’lpf)e&{n@’tbe 3&%&2?&?& F)ééy %%nﬂer@sgﬂﬁg? Eﬁ@hgm\e aCtNe

6- merrbered heEIE{B caxgymbmdweralmg) H@v:en@lent'i bloadstreerar sgtuding %@We&'?é’ﬂm\af‘@m O N
or S, - la/f (@&L@m) nousumtrap%@gi mt@%@t@ﬂlarl@'ak&%ldlbc&ﬁne&g car bon

atons, or aI ken on atons; wherein the al or alﬂli' Xd
noi eties are l@pﬁlqm)il 'ﬁ?alguﬂgﬁaﬂ?ﬁﬂ'\édtoﬁﬁlﬁ RSV ey OPﬂaI"% n
trifluoroal kyjanshednddiyior oal koxy, -COR5, -CO2R5, -NO2, CONRS5R6, NRSR6 or
N(R5) COR6; R2 and R2a are each, independently, hydrogen, hydroxyl, hal ogen,
al kyl of 10 6 carbon atons, al koxy of 1-4 carbon atons, al kenyl of 2-7
carbon atons, al kyos fhultion? coatebimy tiecreive ERBfEIQQOIIS’@anR‘W inyentiongMadr bon

atoms, or trifluor a+r|§/0&%v tloa'al@ Blen @FMmclt‘M\%{ ?elbﬂaté hﬁi)sﬁﬂléé}"bu@cfal al kenyl
a

noi eties are BprPIOI’l stltut W|th hydr oxyl ,” - f g@-ﬂé
trifluoroal kyforms.r trb¢h§%©r|@@n%‘§<?”d or@dwds gepRasions ogeplu "é@)\lﬁ@ NRBR6 or

N( R5) COR6; R3, ﬁ,m.ﬁn.d,s Bﬂth@ra%n@easanpduﬁakepwmdmattvaerswd/boqmantseslukiybs of 1-6
carbon atons, nyl of 2-7 carbon atons, nrié of , 2- r7 rgoga@B
hal ogen, &P koi&? @marqwge%gqllboqpcgmta% SIgrPhes| f.?ogr’oé? yPOo oL &8 ar bon ‘at ons, or

trifluoroal kosygd, dtiftiat sfvEaeniag agants,woerdered deflglosdsk glichors alyiteltipe andi et i es
are optionall substl uted wit dr h yl,
trifluoroal koﬁf r@ﬂ@" @:ﬂfﬁ hﬂ Gymggéﬁﬂé&ﬁgggtc yﬁgﬁﬁﬁblegfbgd'éﬁ%gﬁ{a& or

R6 are each, bedmnierbj/ecrmv@nnowapmg@ﬁswlalw@Igrwlalo%%ﬁ’i’/t&ﬁ?f‘“ ‘6’?@6% of
6-10 carbon a%ﬁ)(gs&ta aQnaéuh@Jlly abtle ta'B% iffludhtslr emaing abé’?ﬂé Qbridarfls, car bon

atons, aryl bon atons

phar naceuﬂDcaIdISW%@”é?)t sirfage smPeiviRg Bﬁ?ﬂﬁ ﬁﬂ'@geﬁqéoﬁaﬁg u?ﬂsﬁgnd'régrrbodl ment s
of the invent 's%mznh@agéﬁbnrmhmgtbutaoﬂ lingrad b, hmgndsiummstearats), steaviveacid, tAIC.Ri i s

al kenyl of 2- Zogl&rrn I%Gry sull‘n%é mlc?orc?yspallltngece%llégéqyéar%r%&%ylbélu@?é'dél%ﬂ’nlny

substituted
polyvinylpyrrolidone, gelatin, alginic acid, acacia gum, xanthan gum, sodium citrate,

complex silicates, calcium carbonate, glycine, dexirin, sucrose, sorbitol, dicalcium
25 phosphate, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, talc, dry
starches and powdered sugar. Preferred surface modifying agents include nonionic
and anionic surface modifying agents. Representative examples of surface
modifying agents include, but are not limited to, poloxamer 188, benzalkonium
chloride, calcium stearate, cetostearyl alcohol, cetomacrogol emulsifying wax,
30 sorbitan esters, colloidol silicon dioxide, phosphates, sodium dodecylsulfate,
magnesium aluminum silicate, and triethanolamine. Oral formulations herein may
utilize standard delay or time release formulations to alter the absorption of the active

compound(s). The oral formulation may also consist of administering the active
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wi th hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroal koxy, -COR5,

-CO2R5, - N2, CONR5R6, NR5R6 or N(R5)COR6; R2 and R2a are each,

i ndependewol2gos/deysogen, hydroxyl, hal ogen, al kyl of 1-@ccarsbas/0ai3ess,

al koxy of 1-4 carbon atons, al kenyl of 2-7 carbon atons, al kynyl of 2-7
carbon atons, trifluoroalkyl of 1-6 carbon atons, or trifluoroal koxy of 1-6
carbon atons; wherein the al kyl, al kenyl or aI kynyl noi eties are
optionally substltuted V\nthhdoxyl - ogen rlfluoroall |,

trifl uoroal koxigredienprgvater arey Ju'cwa@mﬁmpf lligers gf Rz A5R3, and
R3a are each, nleéuieependently, hydr ogen, al kyl of 1-6 carbon atons, al kenyl
of 2-7 car bon atons, al kynyl of 2-7 carbon atons, hal ogen, al koxy of 1-4
carbon atons, trifl uor oal kyl of 1-6 carbon atons, or trifluoroal koxy of 1-6
carbon atons; wher ki spnicheasgbkiyihay b¢ Kesisgble toradmlmgﬁqerythe geneeynsls dijeetly to
optional l'ygsu CN, hal ogen, trifluoroalkyl,
trifluoroal kogﬁéé'%g,t%F%%gﬁQ@l{%&, CONRS5R6, NRS5R6 or N(R5) COR 6; R5 or
R6 are each, independently, hydrogen, al kyl of 1-6 carbon atons, aryl of

6-10 carbon atons; Tﬁ% bém;qunSs oﬂﬂhlsﬁh\BﬁflorﬁﬁaY Slsbyd nogrisierad byr‘entﬁfallyl(lﬁ car bon
atons, aryl of 6- car ban (t:CR

phar maceut i calslu?f:ué?@(?@bsthédptéa@ﬁ?lfswor’“ Wﬁ?ﬂﬁho r'gaperqueaﬁl éOlrartbo iTrents of

t he nmet hods ofsusgeasiony enthesa adties éRﬂ adopisERbs sefres basee of iphamtbcplegiodlly For mul a

I, or a plfaar g%n‘%%(]atble QJTIIJ é/ar&&gglrég ?‘n g@del Ssggb A QF&’Q{tﬁ Q%ﬁ@f;tan%dcﬁ & In

further such -3 carbon atons,
which is opti dwdbkypronyesiutoge. e@lwfﬁﬁnﬁy‘%ﬁ“o?ﬂfp be CNGPGH%I' d@eﬁ'ycem' liquid

trifluoroal kylpolyEﬂh}/IEhé'%rﬁallsk% mixt$reR tRereofCGR2 R, UnbER ordifdNR coiriitionblRFR6  or
N(Rs)COR 6. In sti

urther such enbodi nents, the S tlve igand is
2- (3- f 1 uor o- 4-SRFeHeOpENYI95e p?eR?faﬁWs ?Lont%n Beq{ﬁﬂvﬂ%q@%'nﬁk?g} %{OW ' of
phar maceut i calmiyroagasiphabl e salt or prodrug thereof. The preparation of ERbD
sel ective 1I i gands having Forrmulae | and Il is described in U S. Pat. No.
6, 794, 403 and EP- A- 1451165, incorporated herein by reference in their
entireties. |n furfThephaniscditisepmsciuitarie frsdrieciable Hee Nplven siEER a0NPRISERD

sel ective |1 gas%ﬁtl+r§ &d éézﬂéFsrBHsaanHlslterN@ﬁd\Aﬁ)‘eFk foRtHe: ex%po%eo@@ﬂreﬁéraﬁdrﬁofeacr]

i ndependent |y, ected from hydrogen, hydroxyl éé E on at ons,
al koxy of 1-6 fiebieciablsraolutions erdipgesiens R al aseﬁﬁhe m bSﬁ MR35 %r e

each, i ndependgm bé!,ﬂwHMQl’dﬁgéﬂent&iéﬁﬁésy@yrlﬂgeﬁllmm ltahastbe s&éblleam'}derﬁfe 2-7

car bon atom; al kyn arb at ons, n rbon
atons, - %{‘Hﬁeﬁglma%‘}ac ur% 8" F@ﬁbgr %t b% ggrg&%w gfmghg]\%l ng 1
to 4 _het er oat mtaeﬁaﬂang ecilohrodimndﬂporgéamﬁrnSUCMel’oec’tﬁrletim@l famldyITh@lcaféJPk%ﬂﬁyl

moi et es of Rsbehggolvgﬁt or%%pfeﬁ%or oa(il lEI]IQ:OHB Atg;e f&@xérﬁ@@l Wiite? Lg?l%trrfot '1!)5@9 wi th

hydroxyl, - al ogen, tri [ uor oal u?henyl
wherein t he ph(ér@ylglmrcét propylerRs gly e anﬁ?'qu'ﬁﬂo"'ﬁ@‘y'eﬂ? Qﬁffe") nﬁWtaBlé ’Bfﬁ Gnal |y
nmono-, di-, Orypbkbr sibidgblableafisWi th al kyl of 1-6 carbon atons, al kenyl of
2-7 car bon25atoms hal ogen, hydroxyl, al koxy of 1-6 carbon atons, -CN, -
For the purposes of this disclosure, transdermal administrations are
understood to include all administrations across the surface of the body and the inner
linings of bodily passages including epithelial and mucosal tissues. Such
administrations may be carried out using the present compounds, or
30 pharmaceutically acceptable salts thereof, in lotions, creams, foams, patches,

suspensions, solutions, and suppositories (rectal and vaginal).
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NCG2, am no, al kylam no of 1-6 carbon atons, dial kylam no of 1-6 carbon
atons per al kyl group, thio, alkylthio of 1-6 carbon atons, al kyl sul finyl
of 1-6 cawbancatsswss, al kyl sul fonyl of 1-6 carbon atons, palthiszqsmusisenyl of
2-7 carbon atons, al kyl carbonyl of 2-7 carbon atons, or benzoyl; wherein at
| east one of Ri, R, R3, R4, R, R, R9, or R10 is hydroxyl, or a

phar maceutical ly acceptable salt or prodrug thereof; or of Formula

| V:wherein: RL and R2 are each, independently, sel ected fro dr(%
hydroxyl, al kyl of Irenslesnalbadimiaisaien mak SRy pccomphshed (hroygh, tg??d%% ofshd

al kynyl of 2- facachon pa{cﬁr&ntaautdnga&fveboﬁmpsa{dom atame; thet ishadrogehe RS, R

, R7, Re, or R9 are each |nde end hydr | .k f

atons, al kenyPCtye compopng, b'BrPOQf ?0 iﬂ%%w Q)‘fgl%w? %%1“?’%% & t{]&ngeﬁtﬁgrogen

al koxy of 1- GSysaa"nlﬁolabatrpmm intoGhie b%o&l-l@;reamlvid thersiimet Tyl carprengy ikkyany of 7- 12

carbon ato eny 2.0 l1to 4
mgs . gF bers ffq{rom regnsg@ﬂﬁ{tﬁgntgeﬂ {eggg?ég Rd B&Ml\@@\ébla&

het eroat o erein or al | noieties
of R5, Re, R7Thiereamwms aﬁz@owﬁyerﬁﬁem@\pbﬁ af e s Vq@@uﬁrs%eﬁt'iﬂ G'T‘WSPHS HW 65(19? - CN,

hal ogen, trifl, Wﬁrv%’lérk(yr watbiL |hfoR§%0@|agfé§)éompm1of @bscﬁ’b’tﬂt@)ﬁowdéﬂé&ﬁ@iel%eﬁ he
phenyl noiety o

tl
tri-substitut éUPQMOiW”hP'derQﬁh'“? p@"@%‘f’ﬁ&ﬁr‘%‘t”&qﬁﬁg FtWSHWrX%'Ethmaiy %‘3? B%n
atoms, hal Oge@ultabbédrAX\bdrletyaéfkéMMsMé dé.wﬁascma‘b(ba BRO IS reIe@N the N@ve BRP no,

al kyl am no of 1- 0 al kyl
group, thi'8, gp?{yﬁt Iﬁtlo t%SfﬁﬁochtEeanS grg Sehy qi?rrﬂea@, %nr@gé bon
at ons, al kyl suéseomoiy| confairfing tieaebiya mrgdtgnt Hlﬂkmwlﬂ@@ﬂioﬁwa”dﬁﬂ ot 2 @afiBon

atons, alKkyl C%{)Rgpﬁl\ht ac%vglnﬁt%'a*%ﬂln ARG Belusiie REREO NI knBRR EhE liBtatdr@ast one
of R5 or RO is no rogen, “or a pharnmaceutically acceptable salt or

prodrug thereof; or of Formula V:v or a pharmaceutically acceptable salt
thereof. in other SUMItdsf?%rﬁmla&u&% BRP bs eh&dd frore thatligamed meserids, Foluwdinba v

wh the 5 - hav

O o cotoatpen a7 PP % M B B EInd Bl sipbo™

phar maceut i calgdoyit, ané glytein. evatal tolublesuppdsitory abes; stsmwwﬁéﬁw'xCO'ﬁH R6, R
Rs, and RO are %?ﬁcﬂecuﬁé?%%ﬁﬁdﬁlgﬁl Obgggdogen hal ogen, -CN, al kynyl of

2-7 carbon ato carbon atons, -CHO, trifluoronmethyl or
phenyl al kyl of 7-12 car bon atonms, or a phar maceut | cally acceptable salt

thereof. In still RuaEideE Wérﬁ?r\klﬁw s%zoﬂﬂrema’indarﬂas@f alideass, ogeitipler a
pharmaceutically acceptabl e salt the

(f ofre &b %lnrlrr? taﬁd %Sﬁltﬁ'en the
ERb sel ect30ve cpsisd Cﬁ%t"{eh%efP@P?ﬁﬁ and gthey Wéa'EoWﬁ'BﬁWd g

7- (4-hydr oxyphm»de}s Sarggriataipbe d@te(anduyioyr siarydzineeyt r)re®dneepm1ﬂ1tﬂ|ﬂ:le gkill of

(4- hydr oxypheﬂé%%? i apht hol ; 6-phenyl - 2- napht hol ;

6- ( 3- hydr oxyp I 5 31 apht hoI 6- (3-chl or ophenyl) - 2- napht hol ;

2-fl uoro-4-(2-napht hyl ) phenol ; 6-(3-fluoro-4- hydroxyphenyl)-2-naphthol ;

6- (3-chl oro- 4- hydr gy RhR g)eéwrb?ee@r@%erelylnﬁ@dr&wnﬁthepﬂ@é%t1r2renmrudao|

1- br ono- 6- (4- hydr oxyphen -2-naphthol : 1-chlo
2(5 s¥lould n% be cgnSIdered llrﬁltmg of the scope of the lnvérﬂlon in any way. These

examples and equivalents thereof will become more apparent to those skilled in the

art in light of the present disclosure and the accompanying claims.

EXAMPLES

30
Patients can be evaluated for cognitive diseases or disorders by any of the

tests known in the art Preclinically, animals can be evaluated for

blockade/attenuation of symptoms associated with schizophrenia. Positive
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hydr oxyphenyl ) - 2- napht hol ; 1-fl uoro-6- (4-hydroxyphenyl ) -2- napht hol ;
2- hydroxy-6-(4- hydroxyphenyl)-1-naphthonitrile;

6- (4- hydrweyepéwsydes- 1- phenyl - 2- napht hol ; 6- (4- PCT/US2005/045375
hydr oxyphenyl ) - 1- met hyl - 2- napht hol ;

1-chl or o- 6- (3-fl uoro-4- hydr oxyphenyl ) -2- napht hol ;

1- chl or 0- 6- (3~chl or o- 4- hydr oxyphenyl ) - 2- napht hol ; 6-( 4- hydroxyphenyl) 1 -
nitro-2-naphthol; 1-chl oro-6-(4-hydroxy-2- mathylphenzh rkyp "
6- (4- hydr oxy- 2¥"ﬁi§9'ﬁ9l'ph@ﬁ'§?ﬁ') mgdga{%lrmtq?gpophrema chn'be evalliated measurl g
6- (4- hydr oxy- 8né@b§wmh&}@ydn) level BRREHRP IO dBpadnfineC tDAYr tidity with concomitant
hydroxyphenyl ) - 20 % rh C Depoorier al., 2003
1-chl or o- 6- ( 2PRRIDr o° f”ﬂ%r By (RIS - KBt (5PN 2R "

f | uor o- 4- hydr okypharybyha2naaniiyy ho28( 11) 1889-902), D-amphetamine (AMPH) and

),
6- (2, 5-di fI u0 ﬁ_rﬁygh{iﬁ{ ngiﬁ%ﬁ‘?}%ﬁréugnoﬂa&%{?@él ps@cho&s or locomotor hyperactivity

(2, 6- di f1udro r'oxy
1- chl or o- 6- ( 2{freeb ML at RL:dt ywmaym@plogérﬂ;ﬁ%p% -81; Sams-Dodd, F. 1998

L-chl or o- 6-( 2pBuflobjcigh R hadis Ot D aBys).- Zorapipe] Deosterlen ob-Hede 6-
di f| uor o~4- hydrox phen

8-f | uor o- 6- (4 ﬁw %@Vﬁéer)ﬁy?‘ﬁal@g)%lﬁﬁ?rﬂ?}?r acilwty, catalepsy, climbing and stereotypy,
chl oro-8-fl UOIWhrcﬁ l(efht&y@rp@xlwmewyﬁt&malegwphﬁ teile; effect profile, by characterizing
8-chl oro- 6- dr oxyphen h o i
1, 5-di chl C;lroo § %’1 g % t&p% roxﬁ%&al %Hp%chotlc ﬁffﬁac‘[y (280 Attenuatlo(nzln
napht hyl ) phen(abpmapbnnemdused:ﬁlnmlr@v S’te(etpiylﬁy@ﬂ@)%@tplﬁ@?MAjC)ZQ%MVﬁb'Pted as

8-dichloro n ]
8 d| Lo 6%54&§6M’gxyp M@Qb’&/)’l&a ﬁﬁ%’%@@él BikhBIN eIk, 1986 24(1):139-41

9. _
7 hydr oxy- 3- (@nqal]ylfj,ﬁ‘@)(?tpq{eﬂ%%/ fr%&%@h%qn% éqddltlonally, negative symptoms of
8-chl or o- 3- (4‘SBMQJF£RW@JW$@ evaluateadsyonyasliring) gl Interadtion| uader the influence

8-chl oro- 3- (3 f | uoro-4-hydro he [ napht honitril e;
6- (3, 5- di f15u0CHNYDAAIK F?eﬁ‘r%ﬁ géhé%?ﬂ‘%é 4 %%]? Vor o- 6- (3, 5-di f | uor o-

4- hydroxyphenyl) 2- naphthol 8- br ono~7- hydroxy 3- (4- hydr oxyphenyl ) - 1-
napht honitril e; r p{ﬂggylf),nzAgﬁmemh
1-chl oro-8-fl uoro '?g\%f P%ng&o“ %ﬁ rnf)bw - 2- nar pease

3- (3-f | Uor o- 42y irekssariyl uakaiegidy VOW 1m°0l%é‘>p¢&1‘?6rﬁe@r QOBd'm”'“g Paradigm

3h(3 5-difl Uolrl@ﬁldhﬁd%&@%%ﬁ@b@%bévﬁhdmaéﬂxw@ 2ﬁnaphaémwm bl &; 2003 Brain R
phar maceut i ca accept abl e s | 0

sel ective 44 gaﬁé‘ft Ko 1 rﬁﬁdé?ég‘fml @ggﬁ{ﬁ’ @E: (r?éﬂdescr |%§g§|;ér’?ﬁ 59%

Pat ent No. 6, 919(2)@33—46)1dvhmakmﬂtal ratmpéncemnemmy aMDedBrgSEB0S:, evahieted pothet ed
nerei n by &1 GGGRCC 4Bl AE! faoRel & Io75ay | TosbUEL ST EDRd! mRRksaelan he

nmet hods of th sent 1 nvention selective lI1ga |s of Faormul a
VI : wherein: Addgiondllyy|merhory - @%@M@@WW%WPOMP%@Q CRR 'Pef FSPEEPkVY of 1-6

carbon at ons, WBovari6&i8hized fomale @RS A i s
“oP, - C02P, rﬁégﬁﬁﬁ@/ﬁu%étor?gc;(nloaf@ le&sﬁ’él ovari zed pb2X) 1ag cgr o

ogen r , kyl f
atons, or @ned?ﬁ‘? apd p@"‘l*ry%’foédé'h Nﬁ‘l” R@/PI L(?Iam_L cgg@8n13§18¥r§ A1 BERFES - N
-CN, trifluor Qﬁﬂdﬁbﬁhtldhf fuiqctﬁ)nclaécbm at ectizophiGAR, can G Bxaroined Gy RpeNveOR5) R and

R are each, e r I a nyl of
2- 7 carbon atcg'f?ééo [gﬁ“a %éacp% -P'% Te@t @&S%&ﬁ% C@éﬁl mfrlte Irr%,or g%%sﬁyl of
1- 6 carbon at oPsychopBE2@EBlogy (Bdr) um&(cb)am&zy Roifbins- & a6 ail 95hAmn Bn% Acad\Bg, ~ - NH2,

- NHOP, hydroxy&l l&)é& ﬁ; 1-6 carbon atons, al koxyal kyl of 1-6 carbon atons
per al kyl group, -alkyl-SP, -alkyl-SOP, -alkyl-SO 2P, -CN, -alkyl-CN,

-al kenyl - &N, -al kyl SCN, -CHFCN, -CF2CN, -al kenyl-NO 2, hal oal kyl of 1-6
carbon atons, di halgah&eRy kiréke, e THRID@ibJSE iI9Re of BFhest-ChAtkderize R - CONR

, -al kyl - | k al k | -
2 oL O o RO, b, A ST bl

triazolyl, coagulatlon Also the Johnson and McCarty model, the spontaneously hypertensive
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ortetrazolyl; X and Y are each, independently, hydrogen, alkyl of 1-6
carbon atons, hal ogen, -NO2, -CN, trifluoroal kyl of 1-6 carbon atons, -OP,
hydr oxyal wgl20@f063968 car bon atons, -CO2H, or phenyl whi clrcirasse@sioessas | y
nono- or di-substituted with hydroxyl, benzyl oxy, al koxy of 1-6 carbon
atons, or -OCH2CH2NRI R 2; Rl and R2 are each, independently, hydr ogen,

al kyl of 1-6 carbon atons, or aI koxy of 1 6 car bon at ons; Rl and R2 are
concat enat ed toget her as - ;. or a phar naceuﬁjl cal I?/
accept abl e safdt §HR¢r@Uirhh6 rteH’@F @B‘F‘Othel’*ﬁe B‘P%%é?ad/t P%Hsﬁq fetrgyaliaingcstiake

l'i gands ha}/l ngdhAsdRNIR, %eaatnyemdasazrnmﬂbmcw&n Bt 5 1Shhikey band/Byt248 and
patent applicatj 03/ 0 d.herein in their
ot reti oo, | o7 OEPHLPCRBOHEHERL sb@?z912£5§r 33 4 Sl h ERp Ao

sel ective |i gand;trpbe diie fotiowing @aodéls makdeeaise: (1)AVERA wsingastereetarip jnfusion of

i ndependengl y & ¢H 6@%0@@’[5 ahd r@| n%\éll balﬁ%lcgﬁ% to Qs%@gé' Lens@ﬁr){etor ﬁerrBW]ance

alkoxycarbonyl are each, 1 ndependently,
H, hal ogen, CEﬁQEGEtﬂ AO @&t@‘? %Iekéhﬁ 999 dye @1 %”ﬁ K8R9-10§3-epe AHet ffal ogen,
Olr kCl- |CG al kyI1 QQ(RAIGUI% tld@@h@{gl)?m -4§513) Ceairghdeytbst t@?r‘l&Zu@s}kﬂi&ybaw (8e &ffer

al Kyny A

al kyl car bonyl Eéﬁcl\ﬁéé@ 'Q%ré (\9%"\/' Cg?/ 5%?08%(%%4’” 6@qOGV\ﬁé é"" T@P@F%QP%' is an
aromati c ringodMCAD tto té&st menlopteaticaragants] aatl (bpapentaeusiethgpar@nsive sal ect ed

fromQ N@hl Ty od?ﬁ}f%/ﬂg to dé%euroh#b%ﬂb’é ageis'( IRQJ\/é'An d% eﬁ%gwle]rtupé%? dé%'

oxazol yl are eac g al ogen,
Cl- C6 al kyl, eeu@?cmeﬂénw )41c-@tard Kkhatyl., 20@5?3N€'7f0é’9/%7l7 BAPRG)STEBM 06 al koxy,
-CN, -CHQ acyl phenyl , aryl or heteroaryl provi ded that at |east one of
R4, R5 and R6 is hal ogen, Cl-C6 alk “c7 al keey C2-C7 C3-C7
cycl oal kyl, Cl-Cs ANkERSFssmeR, of esa'egu Ca”pﬁ’é suied) Usipa Fereé‘gﬂﬁ%
wherein the alnksiplessriesaInkwrivly (Haraek LI ¢ 2/, OiQBRéBlol%yMIat%ZWSB@GQShmrSrTaI | y
substi t ut hal o e t o fl rif

or phenyl Eigwh@F1 Lﬁuqeﬁ%e%ioﬁ)%ﬁsdﬁ%oegéh{g#'%%hémoe}h%gb rsrégyr? {?g (l}l)s%n%tl ly
substituted wial 2092 Rigenacol BINchenCBighava®(3).523-0). f Pepsessiginkand, anxiﬁfb'&lakwbu | yI

or optionallysu
be optional | y b Q\ﬁatldattééf B¢ tQh%Ué/densM@ﬁ{dﬁeéB ngﬁseogﬁéwgl {)ﬁgg\ﬁirlﬁcégﬁ%eg@a@fsyl

C2- C7 al kenyl (Otwrori S1ata@é, IO d5yiron tRd 45¢3it2-4). Newther AnxitY roay. kssasseRSpdani no,
di - (Cr C6) al kyhank ielowidy @bts: O thd -Céllepbidrt donfict wsomabemhn tvhat awheas2each of

enst one 8 %éﬁeoh%ch&ﬁiﬂeeéeaﬁiﬁcﬁa%“e“% H St gl { PRt e ™
al koxy; provi desd(3hza3-a)t (1)easit! ioeeactiéon Rdoraaldz RE etsa/oﬂm Pbd!rmaCGH Bigphem
N-oxi de ther e%éhaQ%Q(ﬁW%-'Q@ ,Y:J.’») I#ght/c}grll lexploratlon (Holmes A et al., 2001 Behav Brain
Res 122(2): 159-67), (4) elevated plus-maze (Andreatini R and LF Bacellar 1999
Braz J Med Biol Res 32(9): 1121-6), (5) defensive burying (Overmier JB et al., 1994
25  Biol Psychiatry 36(10): 703-4), and (6) the thirsty rat conflict (Mendelson WB et al.,
1983 Life Sci 32(19): 2241-6; Overton DA et al., 1993 Psychopharmacology (Berl)

112(2-3): 270-6).

Parkinson’s disease can be assessed by measuring the neurotoxicity of

30 MPTP in rats (Lee EH et al., 1992 Chin J Physiol 35(4):317-36). Also experimentally
induced striatal DA depletion in animals is a valid model of Parkinsonism (Schultz W

1982 Prog Neurobiol 18(2-3): 121-66). The capacity of certain substances to damage
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wher ei n: _Qhasthe structure i , ii or iii: Rl, R4, R5, R6 R7, R, R and Rn
are each independently selected fromthe group consisting of hydrogen,

Cl- C6 al kyb,20060l62908 hal ogen, -CF3, -CF2CF3, -CH2CF3, - SR20/UushiRzoi374 , -CN
- CH2CN, - CH2CH2CN, -CH=CHCN, -NO2, -CH2N®2, -CH2CH2NOZ2, -CH=CHNO2 and “COR
20; n = Oor 1; each R20 and R2 1 is independently selected fromthe group
consi sting of hydrogen, Cl-C6 al kyl, -CF3, benzyl, -CQ2(Cl-C6 al kyl) and
-CQ(C 1-C6 al kyl); provided that: a) one of R2 or R3 nust_be -OR 20; b) one
of R9 or R0 caissholamine@i peurons) hashkaenfmed sxterzepoto prRAHFEFBA 4RiFiaasy A o

sel ected i ndeggnde AArbétthE%%/t h@gzgt-‘ R &91&25 izng48f hydrogen, hal ogen,
Cl-C6 al kyl &%ﬂ% s i e “CN, ;CHz%/:N el el Ye s

- CH=CHCN, NOZ CHZNOZ CHZCHZNOZ CH=CHN02 and -COR 20;d) when R3 is
-OR 20, then R2 anduifide AdcRr Q}@lhEEelé\dElE’eddbyltﬂhy Bxpenehtel @WGM& sting

o rtrong, SIS L I8 BED i, SRR D - O

20 ; e) when B&h sf #ERoRQpiny hehlidaBorsn dreRbcprpereted chasein day iefﬁﬂ@b‘ériﬂéh@'fy from
t he group con%‘t%t{,ng of hydrogen, G -C 6 al kyl, hal ogen, -CF 3, -CF2CF3,

- CH2CF3, -SR2 ‘CN, -CH2CN, - CH2CH2CN, CH:CHCN -NO2, - CH2NC2,

- CH2CH2NOZ2, - CH=CHNO 2 and -COR 20 ; f) when R10 is -OR 20 , then RO and Rn
are sel ected independently fromthe gixemipLeansi sting of hydrogen, Cl-C6

al kyl, hal ogen, 2CE \ 2CH2CN,
- CHECHON, 19 N %H&T'ONﬁéﬁNﬁ@W%@?Yﬁyscﬁ%E%‘% when Q
Peig t he StF%girNRMAGOL@GIdARNII\FERJCERBLOGKQMG:EDF{LA@TW”E%@((LMAH CA&MEHg O, then
i s not or F;@ﬁ i t rug th f;
or Formula I X: I X wﬁ Q&Rﬂ% E%ﬁgﬁét%ﬂ%s%I'«gﬁgi)%@?l?g%ogf@deagh, sreet
i ndependently, selected from hydrogen, hydroxyl, Cl1-C6 al kyl, Cl1-C6 al koxy,

or halogen; R4 is r |
al kenyl . -CHO, ar pré @W@LG ﬁ:ljrceqéer% ﬂfrﬁireatéhamg%@tradfél l@zﬁtéﬂmﬂy 0.3 6N C2-C8

fury I
Chat 2t | 8ot tmaibend po SSusgen Seaerast e -ComerSunihth i e 00 o
as a group or spRribr @redt (Yr @dtﬁecmueé &fags,t andatheopévahuatdd ;orslumnqtqruatéldltxar omatic

S>- to 13- gﬁgiggt%%gwnfgﬁba&g sﬁ%rﬁ?tggyar I%%‘Xq%l b%nfdalfbg aﬁéiﬁlgteﬁsAI@hﬁ% aﬁH 48

napht hyl ; noi et1es are optional
substitut ed whbdrsd{@ppoxmataly , 5502 Omhnw kfemﬁstrom dagéen , agRyigh chpwomOc%L“ca

al koxy, -CN, l/\g?éxy ﬂéﬂﬂcﬁ 3%n§<a%l kevdy atfﬁ'td@ﬁ’om%daés’fr}éblémé?@o&é byl induéiag Bon

atons per al ky t hi o, - C6
20 sixty percent (60%) blockade of AlC |n the male mice. Results of the study are

shown in Figure 1. It can be seen that ERB agonists effectively treat the

pharmaceutically induced positive symptoms associated with schizophrenia.

EXAMPLE 2
25 EVALUATION OF THE ESTROGEN BETA FEMALE KNOCK OUT (BERKO) MICE
ON PHENCYCLIDINE (PCP) LOCOMOTOR ACTIVITY (LMA)

Animals were treated for five (5) days with PCP. Following this period, the

animals were given a 4 day withdrawal period. One group received 0.3mg/kg

30 estradiol benzoate on day 5. All subjects were then given a sub-effective dose of
PCP that has been shown to increase locomotor activity during PCP withdrawal. In

this study it was found that estradiol benzoate at the 0.3mg/kg dose successfully
blocked the effect of PCP induced LMA in the BERKO female mice. Thus, the classic
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al kyl sul finyl, C1-C6 al kyl sul fonyl, C2-C7 al koxycarbonyl, of 2-7 carbon

at ons, al kyl carbonyl of 2-7 carbon atons, trifluoroal kxoy, benzylnitrile or
benzoyl ) ;wonoe/qebmwsmaceuti cal | y acceptabl e salt or prodrog/ush@smadsys or of
Formula X: wherein: Rl and R2 are each, independently, selected from

hydr ogen, hydroxyl, al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons,
al kynyl of 2-7 carbon atons, alkoxy of 1-6 car bon atom; or hal ogen;
wherein the al kyl or al kenyl noi eties of Rl or be optionally

substituted westipory doenissl estradin bmpai@eeﬁfecttVFIth'%Méﬁ Rfiﬂcts R4 %f-Mér koxy,
-NC2, or phen%lth oﬁamgiéaanégdlkblb% bébavd @agdryone of Rl or R2 is hydroxyl;
R3, R4- R5, , and are each, independently, hydrogen, alkyl of 1-6
car bon atoms, hal ogen, al koxy of 1-6 carbon atons, -CN, al kenyl of 2-7
carbon atons, al kynyl of 2-7 carbon &xXan®LE-3CHO, phenyl or a5 or

6- menber ed haﬁ/@.‘i}’ﬁlbﬁ dr—*ﬂ%Eé’t‘h BeN. BtE‘?rA%éi\ﬁAlfﬁRﬁﬁbgg‘bLﬁeB‘éﬁ lvfléembo N

or S V\her%| n noi et es of [ may
optionally substitut ed Wi t POHW@I}N%EWUAL ERARIGINYEIONING | uor oal kyl
trifluoroal koxy, -NO2, or phenyl; wherein the phenyl noiety of R4 or R5 may
be optionally nono-, di-, or trlsubstltuted W|th al blg ]k6 caibon at ons,
al kenyl of 2-7 carByfg RegiFaviRgpD FORATioRRgr H3dRNTS ERRIKO fkngekolt 58f at ons,
-CN, - N2, amiigtypedhley hWard éb@@fsedlto@ncb@éubﬁfbrahm codlleﬂtb kiyd @oeivenl 00.51m8 car bon

atonms per alk u t pe-|| finyl
of 1- 6pcafl@ongéchﬁgoglgl%ﬁy'\ﬂggﬁ'?y W eo?/ faéz éﬁg ‘gﬁka Cg} %gﬁ)kzgidé rgg% I gf
2-7 carbon at mntsaéwymmnyat tbé sBeck ls:aneb@tedanmmtexbrsumﬂﬂzwhen ’tB‘leVa

phar maceuti cal] 9%%%91[: ﬁ"e g rgntQ:ﬁarF?lSé?%'i Hgatérm%ﬁ@(?ﬁey s-ﬁb\ﬁ t@@%@ﬁdn@@ of ERb

sel ective Ilgands avi n i's described |

Appl i cati on S#rat wrp origice B@GS@{I@ kﬁ]riﬂe W@?eflfﬁ;ﬂflt%fﬂ%h A?\@‘@W Td%@’f% 2, ¥ne

preparation Of/vagl?éhn%e(hﬁ%é perkoomrd habavidigit Far iipgoaapbal) bit hotlesggdazed i n
U S. Patent Application Ser. No. 60/584,516 filed Jul. 1, 2004. The
preparati df ofCE9eRANGY-ve | i gands having Formula IX is disclosed in U S.
Patent Application Ser. No. 60/547,967 and PCT application, WO 05/082880.
The preparation of ERb sel ective Ilg Bl1&vi ng Formula X is disclosed in
U S. Patent No. 6,723,747 and European Patent . EP 1453820 B 1 . Each of
the foregoi ng BALSMTOMAE V&@BKIT\L%MEWY BY THEO‘?PFJ’JH%& REFERFNGRMEMQRY er ence
inits entirety. In sone enbodi nRAbRLARM MAZeBtrBgds di scl osed herein, the
ERb selective ligand is substantially free of ERb antagoni st acti vi ty I n
further e®Bodi nents, the nethods disclosed herein are used to treat

Par ki nson' s di seasgembld rﬁ@Wéreﬂidbﬂﬂ&tétﬁlﬂta&matéfrﬂ&eppvﬁ@eIst;ha'dnleeanditQ)hhep)adWi des

et hods For ael L9naliig SR A0 BfocEALKMISAIL Bl SE RS ol o0 such

synpt ons i ncl (& ance i'nsoni an gait,
br adyki nesi a, eightji@iB) weeksrlefe tesslpee(SlubJ@ﬁarvwg thqrbtggatqﬁ withygither estiatielssi on,

M Croarapnt & il olopigl| B NEiRs 600N OT-bRA L (OIRARAYrRAL 10O uS! 0T,

sl eep distur bances nst i i on, skin_probl ens, de\k:,)r essi.on, fear, anxiety,
nenory di 26i CM%Z%gZOléf%v%@ntﬁﬁ%Rg%‘@t Egiragiol benzoate was administéred in ol s.c

for two (2) days, while the 7-bromo-2-(4-hydroxyphenyl)-1, 3-benzoxazol-5-ol and the
ERa agonist were administered for six (6) days at 10 mg/kg. Then the rats were run
through the acquisition phase of the win-shift task. The results showed that the
memory of vehicle treated rats was lost after more than thirty (> 30) seconds in the
30 test while both the estradiol benzoate and 7-bromo-2-(4-hydroxyphenyl)-1, 3-
benzoxazol-5-ol treated rats demonstrated improved working memory in the test.
These data indicate that ERB agonism and not ERa agonism mimic the cognitive
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dysfunction, urinary problens, fatigue, aching, and |oss of energy. In a
further aspect, the present invention provides nethods for the anelioration
of a synpvormaiosseesogni tive di sease or disorder. |In somecsuskoosmissds ment s,

t he di sease or disorder is schizophrenia, nmultiple sclerosis, depression,
stroke, Al zheinmer's disease or anxiety. In sonme such enbodi nents, a patient
is identified as having a synptom of the cognitive di sease or disorder, and
is admnistered a therapeutically effective anount of,ag ERb sel.ective

li gand, or apivhencigeRropertias §f eége%?jtbaanogtesaﬁhuso?otfb%tﬁﬁd% ¢rreRte&d Kifer ei n
the ERb sel ecgdoﬁgtsla{,gﬁg,qcio nigstbstantially free of ERb antagonist activity.
In sonme enbodinents, the ERb selective |ligand has one of the fornmulas |-X
as descri bed above. In sone enbodi nents, the invention provides nethods for
aneliorating a synptom of schi zophr eBX&MPLRS5sone such enbodi nents, the
synptoms qf schi ZOpEK/?Dbﬂ‘TIB‘?\I 8¢ E‘R‘B%‘Q@\S??@I\PQYR%W PASIYEPY OB, negative
synpt ons and/ or cognitive synptons. anpl es of positive synptons of

schi zophreni a i nclude, but are not limted to, hallucinations, delusions

and/ or par anoi a. %ﬁmrmm,&@g@&dngﬁc@ﬁ@amwaﬁh@fﬁv%muz@mmwtaweaks ude,
but are not limted to, social wthdr i

) ! awal , flat, affect hedan nd/ or
decr eased not bafereitesing mpaited) tf‘ef"lﬁ“?tf?@ra?a‘h%tﬁf%‘??rses%?n {Lh@’n%qhngégn f the
i nvention, thgysysEARELO{LTShinZExphinestit 2, dtsordc esiggen fepcepapt@aAmi Bl es of
such cognitive, synp i ncl.ude e | i - jcit in
attention'0o bj"@&'%/ond’;m&sg%& Iﬁvﬁﬁg%@%m\}gf%ﬁ g P? 3% ?ﬁpf}rvtg ?rsn)r\’?/&‘s(;gn %&aaglgédo r
executive funtiinaynigle of reirethpuise pfuded LdPrinthofAD resiass Siintpddio #itsgt 2
activity, or {518qgﬁjt}cﬁém‘ofjﬁ?ﬁes‘%@Fbsul{sndeﬁﬁ&:%trgt@bmgi BRI Sind th®nicnydidhéron

s

provi des neth or aneliorating a synptomof nultiple sclerosi anpl es
of such synpt desivatien|difdepteddynagtiesynartic R'?ﬁt'F'B’oPrPEESS%Sp'Bi“&e ﬁ'@&?ﬁampeF%/Pﬁfr ed

Vi Si on, eye pi@g(bn ér@stﬁatoﬂchiscfﬂsﬂbtidﬁi \fiézspalgeltﬂrétédi_rm@&mron@ﬁ eitopéra raptackimentvi si on,
nystagmus jer eye novenents, o¢ set ni er -

over - shoof ngTéﬁ/Bnqﬁ‘iﬂ?eﬁf@hﬂﬂ%Psﬁeﬂt"@tﬁdg{leEe& eéopk{)ﬁﬁ r%rg'g e“@‘?'i," H%g/strg %gﬁ

di pl |0Fi a, go¥eymaﬁc sigebiisg pathwaho sithe 029, regips ttagatrdiol quﬁl!ut@p@ergpf ki épent
pupillary de , . . . ARAGRRInGuccl MbRRIS8S1 S,
quadr apar esi SE@%@BH?)%%B%&Z%?U&C@%% I@éh% of(g{ar aplrgyainal,JC quadfg;tgl egi a,
spasticity, dypgmptitwasicinioslep@ingtand pIeJoNsPasePses -cr anps, hypotoni a, cl onus,
nyocl onus, nyokym a, restless | eg syndrone, footdrop dysfunctional reflexes
(babi nski's, hoffrman's, chaddock's), paraesthesja, anaest i al gi a,
neur opat h28 and nefr'ggfersfien ﬁéipllﬁSt'ci'tg' s OpIeERnUZe, felis, W @ca@pF ﬁ@ea%(?{}fsgfg'ﬁlct i on,
trigem nal n_e%s@drﬁioa,ofﬁdr@xém dégresionivamld demansiraigyiatdine b@mpm@dgs aeivar
ataxia, vertigo, eech, at ax| @(ﬁl@% &8d dhusl E&AHENT

m cturation, g’f‘a?ﬂ@%fr 'E%dfzst %T?@og%ﬁggﬁpgc%ﬁagggr . gﬁﬁuggpr - spur?i nctlegr’3
dyssynergi a, eneateroey. dyRefstanationyt mpeired Gurapjic Plestiqty §F QYrticeloRsA deM3f,

frigidity, congtinalihgRstrddfhMeatfAEtivbe SRRERHYORe pRAEDI dsed By Dpgfauact i on,
denentia, nood sw ngs; enotionallabili ty%q@?ﬁ)g—g” a, bipolar syndrone,

anxi ety, a@phasioad 2008 damsiVerrobighlegid/enh dynptom gast r oesophageal
reflux and/or sleeping disorders. In sonme enbodi nents, the present

i nvention provides nethods for aneli ﬁ@ﬂ% g synmptom of depression.
Exanpl es of such synptons include, b renot limted to, depressed
feeling or nmoodEVADSATION ORERBESIONIBTHIOMBATIENTIANSBNETHPN BY THEEIME t i es,

changes in appetite, weight Q5 8E@eRIAFELENON TiIREKERT energy, fatigue, |ow

30
The Continuous Performance Test (CPT) measures attention in humans. The
CPT has been widely used in clinical research and has been demonstrated to be

sensitive in detecting attention deficits across several disorders such as mild
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self esteem dimnished capacity for thinking, concentration, or
deci si veness, feelings of hopel essness or worthl essness, psychonotor

agi t at i oowonosetssdedat i on, sel freproach, inappropriate gecirtus2dosoesent

t houghts of death or suicide, plans and/or attenpts to commt suicide. In
sone enbodi nents, the present invention provides nethods for aneliorating a
sympt om of Al zhei mer' s di sease. Exanples of such synptons include, but are
not limted to, inpairnment in nenory, attention, udgrret i onmaki ng,
orientation t@gp'ﬁ‘{ﬁsl'@aﬁlr'@%ﬂtf SehieAPREsSia. | ARBRIREE dégﬁ é\tra@m" 5@? {n\;}i ties,
abstract reasgyferttiviyl |§1§@ﬂe|ammlo abih| ADH® Sthe OFIC ki bias bwrcnsadnhoragsayand

i cosi ng. . pooRieBian PEgReeS S &% 1aino6 oy Capobt tpef A0k pvldRARaePr At €

depr essi on, asuchetst,cohditibnscshoat ovens)l ldwedrugarornance ha&ntge@umﬂ b\elﬂ”@@ﬁeﬁd ty and
mood chang thog)ﬂe?’geg‘%n cgrreétnre%%ﬁﬁmganqénm %lell%%bl&h@@@&hdnc@vﬁmal on

provi des or anel1 or at tom of anxiety. Exanples of such
synpt ons i ncl @detionbtime at5E SR tla‘F‘?n'Q 3| LtSGf“' fREeclinigs 89! @prﬂ’@‘ﬁéﬁ%?oﬁ”dand

feff whi C][‘ aEt%ra%f&QgHﬁ@'eﬁgctE))bf %ié‘ilhélather%)éléﬁtMﬁdnh@iafl rfﬁébt.bnef’rr%cba@c _
category of anxiety disorder. For exa np 0 ra Anxi ety
Di sor der (GAD)eqF'F’Fé"GU”EFeOf tge pCSRY t@ﬂtﬁr?%gngﬁﬁ%%'ﬁeéggﬁ% ant gﬁ |°a\'IS 24oni nal
upsets, dizzi sess §a1d>f5rdp|ema§n Ini dnig. of @it light wabitgshlfer a/QFIGEDIF@_UNiefrthGOCD) is
synpt om Z?(ﬂ b erﬁje??%dﬂlﬁg % s/&ﬂ? e-pdiB Gy fre! nﬂﬂn EQQ&J% a{) RESreLYRSE andthi ch

may |ead t orm ritual or Tou ehavi or
(conpul si ons)is ré?afnroedlbvﬁiﬁrdﬂvemyfrﬁ)iogwelieﬁtﬂ thelgagezing. AmisaRriechR@sgiPPkR i ons,

chest pain, Clé%ltow@b ?9%”6&%8 of §éM%‘@és!sn93enEraﬁm1alté Racivd UB% howtriaRNG atsoons,
feeling of choking, fear | osi ng contr ol and f@ﬁl i ngs of

unreal i ty. Thréwterarads{itpits FENCRH USRS Hlee(aDQanSF‘F?@%etaS%eﬁﬁﬂ%P‘f Qress

Di sorder (PTSRym Wi GTsmTe hthding ehttentiorg” ekéuatiter dumtibning v énpylsigiyc Andis

fl ashbacks ht mares,_intrusive thoughts voi dance
behavi or s gndhg’r‘?ﬁ Waﬂhﬁ@ﬁg?rﬂ‘ﬁncea?{&he(%;l %an%%%seénﬁe(sél t|"\?{8tc“ﬁ%pe%t Wg%)u &

i nability to Sbeemmunxheasirdserfiéatigs, atteMeznaloclud/&a tha é!ld'tﬂb@r Pﬁegiftﬁﬁ%@a's

hypervi gi | anc er&ér{t cbh@Rlahy @?fssg@ﬂlaﬂsml*}e%%fu% @Epéﬁ@ﬂﬁﬁs amgu'ﬁ%lf'”wmﬁpm of

Soci al Anxi et sorder 1n eart palpitations, faint nesi
ntion

bl ushi ng and phits oereecs Jatendyrajd mm%‘a@@%&?wﬂ@e EHANgRT U RVt AY

pr 0\(;' des ”Ft hQtvdiioh. W@ﬁ!ph%ﬁ&{s'd?%sﬁn yaRhferofh thé GOBRT daxarnlses tooditer
traditiona npt ons, i ncl ude verti

aphasi a, 89sa?( velp i of, impyispiwng, @ “%afé‘?nal'” 8&%63?n ow fgssas Ssg’aptgﬁggasr@ ®

coor di nati on, pharalatblodiyal t ageqm k, Inohdeigte s cam @ermnatloailyamtrsassd owitpr abl ens.
Nont r adi ti onal cﬁgﬂgrﬂnﬁ]oh&q &qpe'asg il attenﬁc?rp@h?naklt'@%él sdh@iidle dfi dtmupai N,

di sorientati of°y change 1 n consci ousness al n, shortness of

breath, pal pi meﬁserdatwnamlﬂpwém@bledgﬁ cvaéximth@ﬂ'ﬁe@élcﬂ‘?""‘é?@” ﬁ"'%%l!?d&h'd‘rf%'é% and
gener al \/\Bakngﬁrﬁulugfgp:ﬁéygﬁte@ybodl ments of each of the foregoing, the nethods
conprise identitying a patient suffering froma synptom of the disease or
di sorder, 2&nd adninistering a therapeutically effective amount of an ERb
sel ective |igand, PForatopbr@@nwewnlénts;adatsywatscemecbltce disalihinete @rivigh vigual her eof

\é\lkgtelr \e/: tnyt hIenEgg Sel%ﬁ%élar\ﬁg%k% omé( ?rf a@%k&la‘ F)cétroﬁg %Et] ti@%’egﬁﬂh@gﬁr" st
subst anti al | y ehcretesiodession, the house Ilght was illuminated and free delivery of a smgle food
pellet to the magazine was made. Trial initiation was triggered when the rat opened
30 the magazine to collect this pellet. After a fixed 5 seconds inter-trial interval (ITl}, the
light at the rear of one of the 5 openings was illuminated for 500 m/second. A nose-
poke in this opening during illumination and for 5 seconds afterwards was reinforced

by the delivery of a food pellet and a correct response was recorded. A response in
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ERb antagoni st activity is used in the preparation of a nedi canent for
treating Parkinson's disease in a patient identified as having said

di sease. wo aneswabodi enments, an ERb sel ective |igand wairals2008/045375
substantially free of ERb antagoni st activity is used in the preparation of
a nedi canent for anmeliorating a synptom of Parkinson's disease in a patient
identified as having said di sease and having said synptomthereof. In sone
enbodi ments, an ERb selective ligand which is substantially free of ERb

ant agoni st actd nintijumipatad edening dunieg phee pignaltpederd (icoresteesnoase rand fiajiures

amel iorating g $é/sf;s*eﬁa3mtmﬁ tf Wga'hroldvﬁerglﬁﬁl%%@d 8 WeROTSked By & pBRdd &Mt

identified as having said di sease and having said synptom thereof; wherein
sai d di sease djrar'@fe%%r dEFemEUEe [RSRPREST PP PARES skiloeApsttyes REI5F €si on,
schi zophr eni a,illifdise, reébtZiNeiITIErR&sUMs: smame expermibit GeyERS dgoist Nercaded, t he

term’ substantlall activity" nmeans that the ERb
sel ective 19 t{ﬁ)f/?é%(g k@cﬂﬁ?%%ﬁ' WFW estradi ol has at |east greater

t han or equal to 65 percent, preferably at |east about >70 percent, nore
preferably at |east about >80 percentgyang gost preferably at Ieast > 90
percent the activity seen when est rad| ol 1s adm ni stered al one

det ermi ned by &V@&UATIASOF EREAMSCNISTS ONAYORKISSANHEPISQPIR '\éEM(a'RY BY2001
Endocri nol ogy 142(2): 645-652, Yaipg WASERRAZE 12894 Bi oorgani c & Medi ci nal
Chem stry 12 2553-2570) or that helix 12 of the ERb selective ligand is in
t he cl osed 0agonl st confirmation as determ ned by an x-ray co-crystal of the
conpound with ERb lusgastdhibistetitiarg bebamdral {ebbloaspaiaMsfazéncal mem@§ GdiodingMed.
Chem 47(21): 0 eyt | I or med
from organic A ?r?enng?'v Afg)rauh céD Fﬁﬁgalrggﬁ s C%B e%%hgt}é V?O?ﬁﬁiér%bép?sﬁoaé rﬁéﬂ&ﬂ%nt}%%ct ic,
citric, tart arthe:?ffemvzn:aqu Ofﬁhﬁrmmpeundmn I@ucEOCOQ@II\@rﬁee‘JCl’fSmatndeI ic, malic,

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

met hanesul f oni c, naphthalenesulfonlc benzenesulfonlc toluenesulfonlc
canphor sul ¥oni ¢, and similarly known E¢AMBEEBI e ai ds when a compound of
this invention com\ALOATRONOSERRFGENBTSSMN NOVERYBIEST RECTE@MIMEN f r om
organi ¢ and i norgani c bases, such as alkali netal salts (for exanple,
sodium lithium or potassium alkaline earth netal salts, ammonium salts,
al kyl ammoni um sal t NovelnOhjeat MgpcdgnBion aisbmpairedns severdl aliseydesggnebrinemergal t s
contai ning 1- 6|n8ﬂE|E§nAI%e9rH§rd Bis&REN sBli %ﬂhre&ré)q{?ﬂd aaghithve | Rlpsiham@mE i m sal ts
containing 1-6 ca n atons in each al rou wnen a conpound of this

i nventi on 2bnt arake, amorgst gihersniyi regsnts, m&epﬂr@ph@edﬁ K§ed e to examing| kynyl

I tnﬁl :Jde bot h| bﬁ@n&r\%ﬁi 61”Qru§§ TRl @i@tfoﬁhadfnn@mb@t i f'ﬁ ﬁ@a@mh@smm?d»wlm-ﬁet hyl,
e ro 0 er
ace%/yl elrcl)e " nﬁ?(dr’i?f?g’pk}’?r}*@ﬂ é%\ézo[x%o?%qli XWF(?&? 9T Iy syk?rrm fl{éﬁrf)? nJIByth?l es are

substi t ut ed t hepitustion dtatei (Dat/ hyttteeratmma’fa Lahig-Evaty @re habltqamdsfubﬁl minuteed.
Exanpl es for a oA 095 B0k SN 2 | R GuigaRTPOK I oy, HEERNK Y

1, 2-difluoro vi %“y T dorovi n I uor ovi
et hane, 1,2 di fsl seorp \&rtmartbfferqni sél gfotd@ntzcab@bmts éQ@}aﬁ@ a(H*Z'GFS“'”@FZ@FZC%
and the |ike. ZhﬁveHEiB o @%ﬁhtésnﬁlﬁﬁ@@a&r@dﬁcﬁe Tl‘ﬁiﬂi' @) Rfhutdsl b#i@f o1, and

i odine. The termaryl means a er red
5-6 menbered hebEyScyErs d“JF?tﬁ‘bsW'%ng r*ﬂﬂ'@'oﬁj@ﬁﬁdeB’Mkﬂ QWP%&F‘@%

i sopyrrol e, pyrezgse, 7 md&a)zp{@ydtds(y;amwm di 3-bérabeszolsalt hi(0l5e, mgkyazol e,
oxazol e, thiazqle, is t iazal.e a

di oxazol e, oxagﬁ’?’g'}%rra%fi II[’ topai%ll égg'o%"é’{ el 9%%%6 %}h%‘mrflg%%'%gm&ﬁ%atmp di ne,
pyrazi ne, 30 i atienwyel object versus the familiar object in Trial 2 is significantly improved.
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oxazi ne, oxathiazine, or oxadiazine. It is nore preferred that the
heterocyclic ring is furan, thiophene, or thiazole. As used in accordance
wi th thi swonenicsmn, the term"treatnment” or "treating" PORAIS0080453MF),
aneliorating or reversing the progress of a disease or disorder, or
aneliorating or reversing one or nore synptons or side effects of such
disease or disorder. As used in accordance with this invention, the term
"adm ni stering"” neans either directly adm nistering the ERb sel ective
agoni sts, or adninistering a prodrug,EXePRRi ve, or anal og of the ERb
sel ective agoni st ER/l&EEJAWdr\I of BREAIOMETS SN Me DATOGRITIGE INBeRERRTSEl ecti ve
agonlst within the S. As used in accordance with this invention, the term
"ERb sel ective Ilgand means that the binding affinity (as measur ed by
| C50, where the | CEQMBfreépBbseaQémaditﬁI{dln'QSprn’@tn QﬁR‘E@)tlé‘laxpréss'edllrdaldbélfsenent
bet ween E

f th
greater than Ir\’ie erIPr‘?al IHS | ran]%pl)erq%?gq?r%@éggpotélﬁs tﬁét fb a@ﬁ%&:rrégré fdggi:?% al test
pr ocedur e t hatCREbBay B@ert mwm’mbe mg/oyeﬂumpltope@e@ QUCEF@ﬁ thedngemiion oftlongs

preferred thagg, %gﬁgtlcg\eér%gﬁr’eyﬁod G ?ﬁ%tl@‘s{réngﬂﬁ% Folth Al Rgmafdni diinkw to ERb

that is at | east times greafer than'its bi nd|n afflnltr @o ERa.
It is nore pr éﬂW'@GOﬂW'OQSh@n‘EW"%@I%(Bthfs@'é depepdid RIPFSS %WO'YF% Fng

affinity to E'?erém%nd ToRdolididtias lof m&y 50\gbd APy Sfdwe matiedndetieasdsi indi ng
affinity to ERa en adm ni stered f t or in |b|t

f a
parti cul ar'0i %Eé?ea%tt"ﬁtﬂoé‘ B BeRYY o thls ‘pchne 'Hc?g?%? Vol ﬁgﬁ% {2 5e° ?%@ct ive
dosage may vamyoddepiemid begnitipe impairenepas¢arciol ramaiRb Aagodh, stn ERE kganésd, 7-t he

rode ofadtniglh 100 rbl1EnG, L EnSkils i ke hesBC oRORY i L e

as well as the varl factors rel ated he i ndi vi dual being
treated. Eff ec@qoaeltlald memogst r Bweneh(29) agerbratRisceivgc Gorame-2{4aydexprhepni-s

i nvention may (g, Heﬂzélayolfstol%t Vaﬁg/ﬁé ¥r oéma@%@%ndt@@bmao $448ihg ASthe leéle
dosage, nulti pl e dosage, or tine rel eas a g&?ﬁgﬁ

proj ect ed @ai I%?féﬁjé%gr&fo@ 595@&%&1’%@@3&}”% fs Eé?ﬁ‘é‘ %? ?rs?gre tion.
The sel ecti on rafs (HB&n@ﬂlﬁH)GﬁHlﬁdrﬁlcadﬂyl livet ICREBoadanendos &yels f(as tastedoin an

| ndi vi dual pat %&é hgﬁ oﬁpg%laet%t )éotuﬁgty%ﬁth%fd l %}ﬁpol r%]tﬁt ﬂ@sdﬁg In ség%h doses

may be adm ni 4 nner u In direc trve

agoni sts her enrrued;tmntohéler?ebmrpo@fﬁ‘& hsdrb*wb@M)rbéfhenZQXénrér%@Stﬂf@l th‘i/CRﬁﬁa

i mpl ants, par Ef%\;e‘?sl ¥ § E@Jsé'djh@%ohnh{ MEOQYSd rdtdichbRBAael Lo NR&Ye, of youn?
intraarticular ut aneous i njections), rectally, intranasally,

t opi cal | y,ZQ)ClJP%ﬂ”I‘ 9‘d(f?/tf5a eye drops), vaginally, and transdermally. O al
fornmul ati ons contai ning the acti ve ERb agonists of this invention may

conprise any Conve%b%‘aék'in)éd Ui € theO A mfnPrrE&:gnizélC!hHﬂ'\lago&salﬂhgﬁg%s sRp&Ul es,
buccal forns, troches, |ozenges an oral , suspensi ons or SRIutlons

Capsul es rmay overifigationsi raybednase to RSPt |°f/§”’@8‘?f‘ﬂ5‘60|tﬁd’(f dhyis Jpveniion fad that | | er s
and/ or di | uentgycgUkdhgds ahlier REBdEBGRUhAE B HMd@Wﬁl&ﬂﬁ a@;beﬁétn@tf&)“nﬁthSp(nEofg

corn, potato or. tapioca star icial sweetening

powder gd c# | Jh'és‘é‘é%“t'%'hc ﬁhﬁ"se?oé% JIsip d%?i‘%éj @'ﬁﬁi W%%DPSE‘?%‘E%'FH %oé' P? {foses,

flours, gel atidgivagtiariatibrs. asuisit ffall witeilthet sp‘iMramuIsaneoqfsthtsayveluttomaE@cfby

conventional coppre S't?cri" 'in YR %%ﬂ%%ﬁ FaBnofanEM gﬁ@é’tu ea];éfé’rgnc@@t bagks, and
i BtabI e A

utilize phar medCeut 1 ca y acce uent s agents, lubricants,
patents and patent applications, is incorporated herein by re erence in its entirety.

30 The present invention claims benefit of priority from provisional U.S. Patent

Application Serial No. 60/637,144 filed December 17, 2004, which is incorporated

herein by reference in its entirety.
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di sintegrants, surface nodifying agents (including surfactants), suspending
or stabilizing agents, including, but not limted to, magnesi um stearate,
steari c awo@dpociabaws sodi um | auryl sul fate, m crocrystal lPcmase@slowd3ose,

car boxymet hyl cel | ul ose cal ci um pol yvinyl pyrrolidone, gelatin, alginic
acid, acacia gum xanthan gum sodiumcitrate, conplex silicates, calcium
carbonate, glycine, dextrin, sucrose, sorbitol, dicalciumphosphate,
calciumsul fate, lactose, kaolin, mannitol, sodiumchloride, talc, dry
starches and M¥hvalds eldimedjar. Preferred surface nodi fying agents include
noni oni ¢ and anioni c surface nodi fying agents. Representative exanpl es of
surface nodifying agents include, but _are npot limted to, poloxaner 188,
benzal koni um chl orilde, Q#1etogierdieatingf akingqnsliseass Wm%ﬂs&gﬁ% steF onmacr ogol
emul si fyi ng wax, sorbi tanidestifgfiga patnt kivihglsamidiseass) add oxi de, phosphat es,
sodi um dodecyl sul f at e, esium al um. S L . i 1 ne.

O al forrru?’ati ons herei ﬁa%a n F‘?r\npf%sg'ﬁ] g’ﬁnlé%lrt t@%%gﬁ/u“gérwte&%%eﬁggé@
formul ati ons ten ERR eelettive ligsio mpeieimsaid ERfeselectiveykgand rip substintidlly frEeecfor al
formul ati on mpg rﬁéboﬂ%f‘aiitiﬁ ~of administering the activeingredient in water
or a fruit juice, contalning appropriate solubilizers or enmulsifiers as
needed. In sone cases it may be desirable to adm ni ster the conpounds
directly to the ai pwaysai methdg fopr smelforating agr §metom The Femifzons ddisedset hi s
invention may al sqQ be adm nistered parenterally (i.e., subcutaneously,

i ntravenodd y,COF‘HE'?"é‘?TW?é[?P%\Pfy) or intraperitoneally. Solutions or

suspensi ons of thesp idettiyiig apRileratovingsaid diseame fand baliag saidsymptom thereof;

phar macol ogi c%lnldy acceptabl e salt can be prepared in water suitably m xed
with a surfactant such as hydroxy-propylcellul ose. D spersions_can_also be
prepared in gl ycer &) ,adninigi¢ringge isgigtraijens aahejarestically gffectivg eigrof eREREOf i n
oi |'s. Under orgdieb@ey iigRBdivhéRRssal EpPEasRivandants® stifitsfialyr RRALAERENS
contain a preservative to inhibit the growth of m croorganisns. The

phar maceuti®c al2MagPpigt ajYi¥abl e for injectabl e use include sterile aqueous
solutions or dispersions and sterile powders for the extenporaneous
preparation of sterile ipjectabl 0l 4t | I rsbon: I ases,
the form nust be steril 3”%%‘8{“855‘,’? CI%@ #J}t”h?rgﬁtﬂgé%yﬂ*e&exf) gﬁ@??%ogtsrhéi%%/e'%
syringabi | i ty selcetigron thergusip doesistingloif @oemiiéance. Rarkinyadiani dgibPradVKiRgsiaf act ur e
and storage a’}%icﬁgﬁﬁ%@&bEB@e%ﬁFc\ﬁQﬁ’gé’é‘.%sQ%Ff S OREAMN, NAkioR@pAs! difRulef

m cr oor gani sns “such acteria and fungi. The carrier can be a,sq,l vent or
di sper si ortOnediwgHewinsit pHinggRai. slementi Bl eonfugiep esleer IR ANCEsHEINFHRATIOR. . |

gl ycerol, propxinepbighxCadprasdibn featli dhxpe), ey} aiffeutby,cand) slovedi thimking,

m xtures thereof, and vegetabl e oils. [ the.pur i s disclosure,
transder mal adifdd! gi’%&?‘ﬁ@%é’”%% p[?ﬁlfg}ss[;g%ﬁ” %'r?gr}g'ﬁ‘ﬁ%gégf neéc['g'n‘i ni strations
across the surface of the body and the inner linings of bodily passages
 ncluding epi thel igl and puGRSsYer hditsig SUGMAGT & &ldogfilengiseRY be
carried out using the present conpounds, “or pharmaceutically acceptable
sal ts t her#of ,disandarepmpriging the stgps of f oans, pat ches, suspensions, sol utions,

and suppositories (4 egbakyiry s prat Riling stiPesyafveBisednariisdidenbndhavirey be
acconpl i shed through the usg of a transdermal patch containing the active
conpound and SXEIFIRPM 550" @8 [ nert to the active conpound, is non-toxic
to the skin, and ald)osdsniieteiingetoysailf petibet saftempettioally effective amount of an ERp

selective ligand, wherein said ERP selective ligand is substantially free of ERP

30 antagonist activity; and
wherein said disease or disorder is selected from multiple sclerosis, depression,

schizophrenia, stroke, Alzheimer's disease or anxiety.
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system c absorption into the blood streamvia the skin. The carrier may
take any nunber of forms such as creans and oi ntnents, pastes, gels, and
occl usi vewdeveaesecs The creans and oi ntnents may be vi sceas/use@pdioas3os

sem solid emul sions of either the oil-in-water or water-in-oil type. Pastes
conprised of absorptive powders dispersed in petroleumor hydrophilic

petrol eum containing the active ingredient nmay al so be suitable. A variety
of occl usive devices maTy be used to release the active ERb agonist into the
bl ood stream such &s a Tdenmsfdnmeibslammdnimhgied SGiferdisrgse ¥e8EPISY s

cont ai ni ng t hgc@sph\eRial Ngredient with or without a carrier, or a matrix
containing the active ingredient. O her occlusive devices are known in the
literature. Suppository fornulations may be nade fromtraditional

materi al s, includi@g cotheambthbd exf,clavntsh wherein $didsymploen afdstihizopimreni idaxes t o

alter the suppgasi,t ' i I - I . ubl e

supposi toré b§§8§?géé%ﬂjeﬁé%owggﬁwégﬁga@%y%ﬂ% g\?eg:p %ngp?%ﬁépt%‘llsécul ar

wei ghts, may al so be used. Response by patients with schizophrenia,

Par ki nson di sease, 7 mul tjl Beih 8F 8Bin 6 vHREIM bhiy @yRiBldhtbreseiz6srans iwkher
brain, menory, |earning and cognitive disorders can generally be determ ned
by standard t @8%tvsryB@®iFes within the skill of those in the art. The

foll owi ng exanples are nerely illustrative of the present invention and
shoul d not,_be consj|der lim.ting of the of the | nt | i ny way.
These exarjrBI es andb'equi E( éﬂ?téoq]h%fe%%'mwinsﬁ'ﬁ%geérgrr%é'!r}mlp}é&é%pas&@ﬁp ogt hose
skill ed i n t haalucinations| deisionefor pérangiz.esent di scl osure and the acconpanyi ng
clai ms. EXAMPLES Patients can be eval uated for cognitive di seases or

di sorders by any of the tests known in the art. Preclinjical”, aninals can
be eval uated for bPockathe/methed ehcialm Barhessihptie FYMRIEY Eh SEhZEPRIFRIR is @

schi zophr eni anefagkkiMgenPt ons in ani mal nodel s of schizophrenia can be
eval uated by nmeasuring changes in the overall level of activity of dopam ne
(DA) actiVPty with conconitant parallel changes in |oconptor activity
(Depoortere R et ah0, 2MHa3mséwdopssylaimophanereic cdaghype@8ivd syinptb88 % 9043,

D- anphet am ne (. e j: d] and-nducti on of nodel
psychosi s or I“g‘ﬁ%ﬂr%o B@%ﬁ%ﬁr@@%%’!% E%E%’)’O%'Vg?d”m ., 1984

Neur ophar macol ogy 23(2A): 175-81; Sans-Dodd, F. 1998

Neur opsychophar macqh 0gyrHfndihod BBt 6 WiReif XaRRymptdAe BOSIHIBpiRef i@l have
described tests for evaluating | oconotor activity, catal epsy, clinbing and
st er eot ypy20 wiePgHtiMesYEIPEM 0 positive synptonol ogy and side effect profile,
by characterizing conpounds with typical and atypical antipsychotic
efficacy (2003). Attenuation,li hnes | Lclimhing . St typy
and cat al epsy (Al C)1E'can eemgwgiqSg?fé%ggwggggrﬁqﬁﬁfﬁéﬁﬁﬁb@% I%? S%F/‘.él%l%G
Phar macol Bi ocleéicit Bedtwution] 98j@ct2dgminy,: iorkiog Aemond engnigrm @remgry stoyagg7or

St eroi ds 49(4'e§)éc'@§3fu%é‘ﬁonrﬁgdi tionally, negative synptons of schizophrenia
can be eval uate y nmeasuring social interaction under the influence of
NVDA ant ag@ni sts such as PCP (Sans-Dodd F 1998). Cognitive synptons of
menory, including tihoseThd mathdbzdieidmri1swidraeasid woditisd syokeom campbses

eval uated by such nodel s diiti oning Paradigm (Gould TJ et

h the Fear .Co
al ., 2002 Beha?"9PRHP H’&E‘BW§%§%§ ﬁ%‘%‘[?‘it%i?““ﬂé?ﬁ{??m et al., 2003 Brain

14.  The method of claim 11 wherein said cognitive symptom is a slowing

30 of information processing, neural activity or long term depression.

15.  The method of claim 4 wherein said disease or disorder is multiple

sclerosis.
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126(Pt 2):267-75) and Radial Arm Test (Aggleton JP et al., 1996 Behav Brain
Res. 19(2):1 33-46), while spatial reference nenory and | earning can be
eval uat edwonotdvesddsrri s wat ermaze (Bontenpi B et al., 19@6/USoeosd43¥esir osci .
8(11):2348-60). Additionally, menory and hi ppocanpal hypo-functioning can
be assessed by neasuring the restoration of synaptic plasticity in
ovariectom zed (OvVX) female rats. (Day and Good, 2005 Jan., Neurobiol Learn
Mem , 83(1): 13-21). Further, changes in attention function because of

schi zophreni a can be exam ned by the five (5) Choice Serial Reaction Tine

Test (5CS RT) (seeqdli rrpdlmetRdd @iiclalmhg%e%ﬁy%@BﬂﬂﬁtBﬁQﬁH@ﬂMIe(sB%@SIsLQ»& 1):
82-92; Robbins et al. er for

199
stroke, the T&RGFtad fieadhe 9?“8&8"%?’“”9%OB%Te%'H%PHHF‘iP”F‘?@deVFO‘@éﬂ ( S Hem a
model |S wher Ebﬁlolbhelsﬁh ddlnﬁn@&&[ gipiadia dodbty yision, agsthgniediety @leembyeaments,
coagul ati op. o the Johnson . n
hypglrjtensi gergflﬁ?r f!ﬁ)m r&aogsﬁ nenv(?/eM'r;C(grn%i%etr ?ﬁlﬁ f%rﬁndﬁz'?%%g ﬁgéjrﬁg%e "t or
eval uati ng st ophktealndpibgis,onnysRgMus CadiplppidR moveaienf agbgsquntle pBesphenes,
63(4): 241-53; f?é}&?rh&y c]n Q Butrhigr p%?laéggéeféct NeHb188 Charddrs. h%ﬁoparems

60(1-2):125-3 n the amnatlon agoni sts for stroke
fol | owi ng nod@REAPAIESS, H@nu@qgesn( 1C)U3N)BE¢(‘5§J§Pﬁé'asP@?@'Sg'ax'ieﬁ"*?'ﬁg'ﬁst?gﬂol?ﬂ‘a Et-1

(2) hori zont algyaidpibdis |épi&§ﬁhtbah ﬁnebeﬁmgcteOatmgzsspa%msseramm; aypdatd, ornance
after Et-1 MCAO ( Petullo D et %%Ieﬁs) fe Sci

Lecci
et al., 1980 N@ﬂl"%ﬁé’ﬁ?'?'&?smi%'fyf}'a r leg %’5”‘15?"53 J%oi @%yggfncf%‘aﬂrlgﬁgxur e
skill ed paw ugesaf thabindki's, 1 hdftAD'y, Mihaddmk's H\lagdesttlesia, BOStNsiar oregigia, 6(7): 1

067-71), (4) Tamg,égtp.ggqg nefifo ggﬁéng}a&ol hteﬁﬁbﬁ@&&%@&ﬁsfay&&n&eﬁrmgem.ﬁé\d (5)

spont aneousl y ﬁyp ensive r test neuroprotective agents
(Dawson DA andeDaldie; tataxiset intgntion fremer. Nysimeksigi veslibrlap piaie) -vertioa; sepRcini KH

et al., 2003 "J@éﬁaogﬁkﬁdﬂé @Efsﬁ%‘é%o%rasﬁléqueﬁﬂn@ﬁl%@ﬁn&é&deﬂépdiﬁﬂﬂyeﬂétbﬂn can
be neasured u5|ng | ear ned hel pl essness 1988

Bi ol PsycHPat tjadgisy d§trusgssrigictesy sé’"efglaa‘?fadLeeaWé‘f”%goar?66%"933'% f %t{ﬁgrﬂesor d
74(1 ):85-96) e?atdlatmﬁfrfgwtgzeébnswambm e sdcal( Mgéricy Adereessioh, cogRBi0R dRamatiar,ol

Bi ochem Behav /8 ﬁ%%523 9gwm S prl(ﬁgt?onﬁl Iaelﬁtg %Uﬁ‘ﬂo‘fﬂ%y bfr‘%glgr §9 HdorRE %ﬁétﬁfat ed by

tail suspensi &M d| e ovariecto rat s@é

a/., 2001 Enwapbasm/bdwaQSIE) 1igug, . Umbﬂff'meﬂ’ympml oasirogsgphBgedh sk @Se@dby the
fol | ow ng testg é)dlsg,la el ler-Seifter conflict test (Babbini Met al.
1982 Phar macol hem Behav 17(1): 43-8; Shimzu Het al., 1992 Jpn J

Phar macol 288( 3) : 283 9), (2) social interaction (Gonzalez LE et al., 1998
Phar macol Bi ochem BehavTidhéhod 68022 whef@n shill gistasdadr Kisexipt isdapriessior(. Hol mes
A et al., 2001 Behav Brain Res 122(2): 159-67), (4) elevated plus-mze
(Andreatini R and LF Bacellar 1999 Braz J Med Biol Res 32(9): 1121-6), (5)
def ensi ve buryi ng (1€ver Themel®dedf akin 1798Hern osaiPsyvpipat pfy dg@ession is703- 4) ,
and (6) thethl t f I

32(19): 2241-6° TeBfot o acifitisp ?%e"xwgéﬁaéé\égmgéﬁé’éB'eésgsgédﬁéc{| )§(1;12(2 3):
270-6) . P&5ki rastvities, chanees v apatiteweigyos slegr potieraadenki A §nemy RidiColo¥xi ci ty

of MPTP in ratgrchfemFdinpisnal capal:ﬁ}Q%r fAtikmgJcdnbyisttaibn, 356(43)&\331:3533@@@@ SO
experimental |y i nduced striatal_ DA fg{)l etion in anﬁrra s is,a,valid ﬁrodel of

Par ki nsoni sm (%cPRRE{ESSNRPY 9% 2 WeRRIGSIETEH otV eiomaiy 2 agyation 2y EErdatPR, Seinaci ty
of certain subspeaesmapsroptan@geil steeadra tranps ofdeatn elsupite, plass teadiempised

extensively tag %(r)r(])qgn (S:UICIQA deficiency in

30
19. The method of claim 4 wherein the disease or disorder is Alzheimer’s

disease.

41



animals (Annett LE etal., 1994 Exp Neurol 125(2): 228-46). Miltiple
sclerosis can be evaluated by the experinental autoi nmune encephal onyelitis
(EAE) nodeb 20dc/065¢4d% et al ., 2002 J Neurosci Res 70(2): 2e8An8)osoEseh of the
foregoi ng publications are incorporated herein by reference in their
entirety. EXAMPLE 1 EVALUATI ON OF PCSI TI VE SYMPTOMOLOGY OF SCHI ZOPHRENI A:
PHARVACOLOG CALLY | NDUCED LOCOMOTOR ACTI VI TY (LMA), CATALEPSY, APOMORPHI NE
| NDUCED CLI MBI NG (Al C) AND STERECTYPY Mal e C56/BL6 mice were pretreated
with estradiol ben2®bat 6The.method of clgid 1Brivjisrgin HieasvaRtass O AGREIM Bt HSe8§8ni st |

7- br ono- 2- (4- hydiRirRENMNe)grdup AnBiging Ok adphirmént ¢ mé@bry! Sepdior, Jdgaensecut i ve
days, and then eval uated for | oconotor gcti Vi t.ﬁ g%t al?ﬁe]eo%éé d@(ljgez%ggm
stereotypy. ESEFHRN-BRKBSYERIAONL{G BRFIEELRHTRUPINYS: ZIUAYF: AECREUTRS

(appr oxi mat el wcihhide, avbtidce rebonigt nisgespabialt abilidpsniexequtive biuostiondg( 4nd

hydr oxyphepyl ) -1 - benzoxazol.- 5: t f.0r et e by

i nduci ng agsi %?vvk?é%fcdgﬁ‘t"%?%‘% d'ﬁ'lﬁgeg%?}a galc?% Q%YI%’ i’éﬁ%ﬁgﬁ%@%&%{g@éfq@%m ts of
the study ar e psbrowalf i car&i ggitation, vident aeutipysts e aggrehzien. ERBPIEgRNT: sarsiety,

ef fectively trealibiifsPRAEH:CHahGA ih Yers MMM RRBE EhatRyes ¥hPEGRBtAS SOCI at ed
with schi zophrhgﬁ{cg.t"mEﬁApré R A PR A e BT A FENALE KNOCK
OUT (BERKO) M CE ON PHENCYCLI DI NE (PCP) LOCOMOTOR ACTI VI TY (LMA) Ani mal s

were treated for fpyve (e dlayisd vididim RGRerdiothk aidense drhiissreeisiandietyt he ani mal s
were given a 4 day withdrawal period. One group received 0.3ng/ kg estradi ol
benzoate dA day 5. Al subjects were then given a sub-effective dose of PCP
that has been showg2.to Thecmetise of okeiondt hewmit heisyypigay efrapxRiPis\fetehigtanal .

In this study .t f Lhat [ §NZ0abiBig ahuddie achedNBédeshislose
successful l'y grlogqctﬁgérotuﬁg%g '%tlg_lgtc’f g?&é@g@hcﬁ%ceﬁ Ll\/Agi n the BERKO f,erlral e

m ce. Thus, t mbdaninglsipseist disgeassaijiipiiiit pesisteridiesyringeiiouahie coBPHERIF vel v

i Lar |y XA B A BN Nt o e e oo
simlarly. _ .

(BERKO) M'EE @chretsiug R Rl ostggeN e SE*P%EEN@ TRY "HEVR 595“8\/'{‘ a”r?(“j’lgT

condi tioning, reatledtibss, f-eomarecieRK@rk redakiondl nambingi dandbahility toi leepnvemdousx posed
to an operant chanber (contex ecel - : PSKadr Ritbsd J.
McCarty MM et &g '."93’%6'%0 gh%?/&%ﬁ%%‘bg%{:eoﬁ.%é@g'@ C%8®t%t§ QTthg r’odentg readily
| earned t hat thhehipbeod picfusprseddttded on context, such that when they are

pl aced back in the operant chanber at a |ater date, they show the fear

response that was originally observed in the presence, of the E%Pock. As
shown in FOgure 2 23it Wagmetgdaf ¢iaimet whesep Py RofIe SRRt for
hi ppocanpal , but not anygdal a, dependent nenory. EXAMPLE 4 EVALUATI ON OF

VORKI NG MEMORY BY ]2-4HE Sl?ﬁg ImpélfhoﬁEoFf%%liz'n'}l % m\{hé Wtéh d?‘%%wé@elé&:eﬁ-r

from the group consisting of hemiparesis, vertigo, numbness, aphasia, dysarthria,
dysphasia, facial drooping, loss of balance or coordination, inability to walk, changes
25 in sensation, changes in vision, headache, facial pain, limb pain, disorientation,
change in consciousness, chest pain, shortness of breath, palpitations, hiccups,

nausea and general weakness.

25. The method of any one of claims 1 to 24 wherein the ERB selective

30 ligand has the Formula I:
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Femal e rats were habituated to a water deprivation schedule and to the
radial maze for at |east one week prior to acquisition. The rats were
ovar i ect onDzeah/®5968t 0 ei ght (6-8) weeks before testing. pEuhjse@ss438e5 € t hen
treated with either estradi ol benzoate (0.02nmg/ kg), the ERb agoni st,
7- brono- 2- (4- hydr oxyphenyl )-1, 3- benzoxazol-5-0l, or an ERa agoni st.
Estradi ol benzoate was admnistered in oil s.c for two (2) days, while the
7- brono- 2- (4- hydr oxyphenyl )-1 , 3-benzoxazol -5-0l and the ERa agoni st were
adm ni stered for six (6) daysygt 10@?/ kg. Thenfshe rats were run through
the acquisition phase of the w ;74 Nask. T ___l\esgjﬂs showed that the

r

menory of vehicle treated ratsg st\after ﬁ/(hanthirty (> 30)
seconds in the test, while I ' b z)g>ate and

7- br ono- 2- (4- hydr oxyphenyl )-1 fl\gnp\t\r eated rats
denonstrated i nproved wor ki ng ry ifthe testl. ThEse data indicate that
ERb agoni sm and not ERa agoni smimi m c the cogni Raveenhanci ng properties of

estradi ol benzoate. Thus, both estradi o] benzoate and ERb agoni sts augnment
cogni tion. EX,\AA\}}(QIJEE:S EVALUATI ON OF ERB AGONI STS ON SYNAPTI C PLASTICITY In

Experiment 1, ovariectony carried out either five d or five (5)
weeks before Redt hvdjogsmpdieyylt Pﬂéoqeﬁdﬁ'&"i9§n1'§)f°a'¥’8'i‘|&?‘%"é§ﬂ %@W&L?fohé( LTD),
but not | ongterm peirsrt bedhrispByddalki) of 3-8 cEbperdtamesntlkdxy oht-6riatoesttoragen

repl acenent. (0.2m 10 injection of 17 b-e i ve 4 over

t he cour set50f fi vet”%'%?rga%%é)s‘)?gﬁhcgﬁc?g@tot"ﬁe%r'roaa%hqﬂdé;éacr)?onpéaﬁ{rpse’%y 'Sca{dé@li nduced
LTD in the CAl regbohs dadtonhatdmscubdrioatyl afnl-6 isarbpmatems, 6rv! 6f 61FmarbpRe

resul ts demonstral gofat, 364 £n@hloChUMrEoRA HAYHAVAGP ko al hagrodibfs Upt ed
dynam ¢ synaptic plasticity processes in _the hippocanmpal CAl region, and
that this disruptieelesiesfra ,ihberaﬁ,eHOQyNBH?eorN(Bs)EQﬁeg%éh"%‘Eﬁ'&cghéﬂ\b. The
findings are di scugggd v 3-h ch@braBRS Cortafkehl)of RiT&afoR tatdni) ihereincthe Gayl+

regul ated synaptic signalin at hwa in the. region t r.adi

nodul ati on'Oof LTP a‘héﬁﬁ"ﬁﬂ) ”&‘gﬁfloeéﬁe ﬁ@c’”ﬁ@\f &l SI’”{e:lr'ltAe]df Uﬁgh'%rﬂ)éﬁ’ ";l%ﬂgnh%g)?%gnce of
ovari ect ony- i nducedifiob@aggs tifuomgikayyt i-CORsastOfst yNOor CONReRE, MiR‘Fadornmenor y
processes. A restow&i{ga of plasticity in ovariectomzed rats with an ERb

agoni st on restorati 05})1 OFS’| ong-term depressi on woul d denonstrate that the

conpound is adt.iand Ranareelathlingepensigatlys hysirogamhydjoxyh Halagssh 8kuiRb 416 carbon

hypof uncti oni ng, a%r@sba&oimﬁm Qb WlorTE ENeYyl oReSt@Fhi Mm@ Talkymp ai 2-ed
synaptic plasticity of ovariectomzed fenale rat% foll otvsi@ ng?%is?t rg%_g
treatment tan be evaaRanedoRy. Filwrokyl 8toP kAl B9 ey HIHY & 5 Jan.,
Neur obi ol Learn Meghsbo83foh)s: whereRlhe EXANMPREeGy Bdidtitidie@tiGRIERSMGEN STS ON
ATTENTI ON FUNCTI ON BY THE FIV I REATE [ S e
Conti nuous Perfor n&’ﬁ@é’yﬁi&(w’ (@%g% %stﬁﬁe%sré&alf tl’er%tl honghkogy’%r?ﬁsjﬁdéﬁfé CPT has
been widely used i NG| CONRaRs, NBgaar 8kRa2¥dRkias been denonstrated to be
sensitive 1n del @elhfios Ak 8aL, Mcfirbibfy! fydRodeRSdiypeves arvth BRMAAIRngILCh as
r

nmi | dcognitive i hp&lTment, schi'zophrenia., Al zhei mer's di sease and ¢ 14
Attention-Z0ficit Kjger sePpPyicinsprkyief 2(/ABRIBIN aieAsapRipge KO8 {4st has
been used to assay cafoRMtbiRs RANAFEHFEST ILUC barbon wtogis, andxfluarcikors pbhse
control . ADHD chi | drgn ‘ég%;ncm{; W@‘g’%&ghﬁ%&w%‘?% 51 ARetR0 W YiGhanslibdtif¥r

per f ormance as nea$@rél
with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -CORs, -CO2Rs, -

NOZ, CONR5R5, NR5R6 or N(Rs)CORe,
25 Rsor Rg are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10

carbon atoms;
Xis 0,8, or NRy;
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i mpul si ve and incorrect responding. The now wel | - establi shed 5-choice

serial reaction tine (5CSRT) task is a useful pre-clinical tool to

di ff er entwateocassveshar act eri ze the effects of potential pCharsams®ss3oh
attentional function. The basic requirenments of the 5CSRT test are simlar
to the CPT; the animal has to visually scan a set of 5 openings in one of
which a light will flash for a brief period of time (e.g., 500 nfsecond). A
nose-poke in the illumnated port is a correct response and is reinforced
by the deli veRyisdfydepgenoakypel 1-@carben athes gy f+18 camen jaties: reeRs rfidaRspoke i s
fol | oned by a perlg,dS@j‘Ricjarkness Generally rats receive up to 100 trials
in a 30- mnute period ike its clinical counterpart the CPT, several
measur es can BE? PRABRCPiGRIYEGeeriRbigEalt of REAALHY iﬁf‘tje%{ttentl on, executive
functioning, inpulsivity and hyperactivity. The performance of the rats can
be delineated into |ff rent asu F I efl.esting
attention i'nclude: € fnﬁ‘g nng?cc!)a(rﬁﬁeth‘%?rfgélqﬁ@Eﬁgrc é"ﬁUéﬁgangclﬁésatﬁ% m ssed
trials. Premafomaula éspondl ng is a nmeasure of i rrpul sivity while correct

| atency and magazi ne |atency can indjcate changgs in activity and
notivation. Manipul ations 95 testing2paraneters|in the 5CSRT can be used to
alter levels of inpulsivity any to all ow for assessnent
of various pharmacol ogi caI amatically
increased, with a concom tar?t tention, by making the
schedul e of stimuli presentatio (—t/ varying the interval
between trials in which the light| stinulus is p esents Prior to drug
treatnents, rats were trained toRjiscrimnate a Bri ef VI sual stimul us
present ed randorriy in one of the 5 spatiial locations. At the beginning of
each test ses¥M8fin:t he house light was illum nated and free delivery of a
single food pg, ||sez§|ként9| sive7 ERBAZAIOas Wasrdimhe alkEhyl aloidtyistdpabriatinswastuteti gger ed

hen e gL openet e g 0 FeloBeq Hen e i Pioek B EERE 6B “The 5
gpe_nl ng_sI }Nas_ il I unNma,t(e@NRgﬂs, SRYRs wf BEREECARs; A nosepoke in 'Ehl S %pcgm ng
uring illum r e
g %519 % nrgi BERAR éCer&{jers by MRSIo§ &, QA & Yooh

delivery of a nse was fecord A response

ina non-illuni nat edt0m§eﬁ|i<¢'vg' ol drdi GRgPantRionss. g?\*lﬁgnyl BE?V(S‘G‘“{QW?&QIF% é‘ﬁ‘t’”yﬂ sdonse)

?ntjl fai :ju;)es tor e?g%ﬂ%bn‘é\ét@)rﬁb rlrlﬂd’b?oglldynbft €4 fAAoH @hs, o8t thifioss@@xy bi iBJG) Wer e
ol | one a period of darkness. Premature respo 0S€e nose

into apertér es pri 68PH aqmsymhR%N B, q'%i}saélfe”i" 8'p?# ?ﬁé’é%ﬁ? gre ?F?S{"’Fﬁﬁ/

experinent the ERBsalg;ﬁmt@twumwmaﬂeutmmbgén mﬁuaﬁrBGIkg/ﬂngu)oredlkoe(v -BORays of

treat nent. EXAMPLE A ON WORKI NG AND EPI SQODI C

VENGRY BY TH VATERREE Tos PRt Ry @ USIREG behayi of Al Lest. f or

spati al refer dhcandRamrey edabl indenengently sadrasen, aftivt of & cERen atpo1si alkenyhef

eval uate wor ki ng and, epjsedims, %%Wmfz%@rﬁohHﬁnkhﬁalg/é‘neﬁmbmfamldamcﬁqy of

t he conpound on neurocognitive ficits ALUATI
AGONI STS @GR NOVEL @U'Ec%'fheee@m 9l BRI GRS e eh tflﬂé@B@'ﬁ?’fyl %I 1- CairEbrPﬁm red

in several disordengon® WRSBIRY thenlkyKi él@en@d zdsrelan@nyls nbictieasae optionally
schi zophrenia, mi| d l():SI éc”wy Jd%(%l répF Iogen trifluoroalkyl, trifluoroalkoxy, -CORs, -
CO,Rs, -NO;, CONR3sRs, NRsRg or N(R5)CORe;
Rs or Rs are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10

25 carbon atoms;
Xis O, S, or NRy;
R; is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -COR3, ~-CO3R5
or -SO3Rs;
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stroke, anongst others. In rodents, norepinephrine is used extensively to
exam ne the effects of drugs on this formof nenory. An ERb agoni st,

7- br ono- 2W02e0dnpseexyphenyl ) -1 , 3- benzoxazol - 5-ol, was preatseasoms3vhi s form
of menory. In the habituation stage (Day 1), the rats, male Long Evans are
habi tuated for 10 m nutes each to an arena that contains 2 identical

objects (YY). On trial 1 (Day 2), the arena is set up with a different set
of identical objects (e.g., BB) and the animals are allowed to spend 5

m nutes sni ffowrgplmmhcwm%m@@cepfﬁhler%ey o[ meJrugiheiR%es prior to T1, aninals
were injected with 7-brono-2-(4-hydroxyphenyl)-1 , 3- benzoxazol - 5-ol .

Resul ts: 7-brono-2-(4-hydrox phen zoxazql -5-0ol (0.5 ng/kg)
denonstrated that ®n 1){‘ﬁlm %S%J?éorﬂat' %Dﬁgfer??g{'ﬁg)'anount of tine
i nvestigating the novel obj ect ver sus the famliar object in Trial 2 is

significantly inpr ved 1P ASEN Mf'—

COGNI TI VE él\/PAI n?%'%gooﬁsae Q{Temen%% I ngW rot eFlés-r*]-SS %-}{kls—_(

expressed in aehrbom:eétbmm mvhtchelerlelwa&mdqustltateﬁewﬁ@r Ystroxyl, £ 2. | Dalﬁge"pr ot ei ns
that function, o boRfiSfifiloRlcl @Ry, LEGRELE0,FRNS, NGONRERINRIRA N BORL NV Ol ved
I n processes gch e 1 nduction of [ongterm potentiation or depression
of synaptic strength, the growh and formati on of new synaptic connecti ons,

and prot el n synthesss- dRRaREIRG opigEaRSE Y 0liyad Wik BR seuave and

consol idati on of nenory

acti vati on0 an893nor §; a%@?ffw%%\g@rprwgeqyﬁﬂgﬁyﬁ% %eﬁ%l%ﬁa?&ess% rats |s a
useful nodel @harmaceuticalyrictéprabld sytair prodnig tiseeef. i n humans. As such, an ERb
agoni st, 7- brono-2-(4-hydroxyphenyl)-1, 3 benzoxazol - 5-0l, was tested on
this formof recognition nmenor Twenty (20) aged rats recei

7- br ono- 2- (4- hydr of§:phefhpmethad ofsmben%f s 1 82 2 whgreip t?ﬁg‘?%*ﬁ?"‘%m cle 30
m nutes prior “éé}]dtr%gtmeng)rmmamhe Novel Qbject Recognition (NOR) nethod (sane
protocol as Exanple 8). The Q der aged rats (15 nonths) had significantly
| ower CREB and nenory Ievel s gas t ed in the NOR nethod) conpared to
young 3 nonth-old control rat ults: A single injection of the

7- brono- 2- (4- hydr oxyphenyl ) - 1 zoxazol -5-o0l Rpestored the CREB | evel s
and increased nenory in tl?ne'S‘e_a‘ged ats conparedjto those of young 3 nonth
old rats. Those skilled in th I e\at vari ous changes
and/ or nodifications may be mde to asfects enbodj nents of this
invention and that such changes an e;-—n@dl fi atl ons| nayl°be made wi t hout
departing fromthe spirit of thlSlnve % \f\leit is intended that
t he appended clains cover all such equu/o arfaNions as will fall
within the spirit and scope of this HﬁﬁentlonRsEach Reference cited in the
present application, including literature references, books, patents and
pat ent applications, is incorporated hereipn by reference in its entirety.
The preseri® i nvention clains benefit of priority from provisional U.S.

Pat ent Appl i cattessin:Seri al No. 60/637, 144 fil ed Decenber 17, 2004, which is
POt ot e e R TRpnl B SILDER, lopdrer) doitat fwmhyd@géh' B9 ekl 1 A

met hod for tredtifi di sease conpri sing st eps of
i dentifying a pati @ﬁﬂ 6W&Kb|°h@’£°§1§b a'k@wﬁés@éarb&ﬁ@t%)s SEI'Pﬁ Mt ering to said

patient a thergpeutRed,| i, ahd &G4 hiécearADHAEpendently, hydrogen, alkyl of 1-6 carbon
20 atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen,

alkoxy of 1-6 carbon atoms, -CN, -CHO, phenyl, or a 5 or 6-membered

heterocyclic ring having 1 to 4 heteroatoms selected from O, N or S; wherein

the alkyl or alkenyl moieties of Rs, Rs, Rz, Rs, R, Or Rio may be optionally

substituted with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or

25 phenyl; wherein the phenyl moiety of Rs, R, R7, Rs, Rg, or Ry may be

45



an ERb selective ligand, wherein said ERb selective ligand is substantially
free of ERb antagonist activity. 2. A nethod for aneliorating a synptom of
Par ki nsorwe 2di6amsa®e conprising the steps of: a) identifpcmgsacosatizent

havi ng sai d di sease and having said synptomthereof; and b) adm nistering
to said patient a therapeutically effective amount of an ERb sel ective

| i gand, wherein said ERb selective ligand is substantially free of ERb

ant agoni st activity. 3. The nethod of claim2 wherein the synptom of

Par ki nson' s di seaseptiopallyghaet ati, br vimubsiduteg witlp alsyres i1 6 ¢angpnciomn @tkebdl|l ance,

Par ki nsoni an gait, ,ps: %C&éiﬂoﬂﬁ logl?ﬁ“hglé(mxytlrﬁ@{y’ofslp@gﬁborpgl@ﬁge@N l.oss of
facial expression, mcrogra icult [ F'owi n roal i ng, pain,

dementia or confusiNGh, a@l“éeﬁ‘kﬂ?@tnﬂrﬁah@@rboﬂoﬁgmﬁp%'ikgﬁm'”gI@f -3 808 s |
depression, fear, afxiseiey alkPRSUpY tifl, fkdykiid bf €8,cafiod didrﬂé/\/%ﬂkyltslhlfm’ykbﬂg-ﬁ sexual

dysfuncti on uri nar | ens e

met hod f or 2anel i or g%/rpﬁ ag"”%%m%'fy&‘ﬁ‘f%'%vsz ég"grﬁa{%e%P&eé‘@(S"VS?rba“g cﬁ
conprising the st epSrborﬁ atom}, all(i/matbahthhg-?aapn@mae:mm halwnrztgylsal d cogni t| ve

di sease or disQr n N4, 0m.t her gof ; n ering
to said patien epeff,{ ﬁgggasgﬁo#c(gl %y e?f et V(ra&arrrﬂg’uﬁ{?’ o% an éé)%cﬁg)g)l eec):rtsltave

| i gand, V\herelphamcéutEPéb' aseerdenle Galt oripgpdieg thereglubst antial Iy free of ERb

ant agoni st activity; and wherein said disease or disorder is selected from
mul tiple sclerosis, depression, schizophreni Al zhei ner' s di sease
or anxietyl05. The mit hoﬁ‘we@i"%\?frﬁ'&limv@ﬁé‘?‘@\’ew tS‘E\l eE@% é'g%r?derlﬁng'&‘? der is
schi zophr eni a.Foanuldine net hod of claim5 wherein said synptom of

schi zophrenia is selected frgmthe group consi sting of positive, negative,
cognitive synptons. 7 . TDI‘E) hod ,of claim®6 wherein said synptom of

schi zophrenia is a positive 8. The nmethod of claim7 wherein said
positive synptomis hallucinations,|idel usions or Rear anoi a. 9. The met hod of
claim6 wherein said synp‘ﬁb f sch zophrenia is Ja negative synptom 10.
The met hod of claim9 wherein is social wthdrawal,
flat affect, anhedonia or decreased rmt[vatl on. . “The nethod of claim 6
wher ei n sai d synpt om of schi zophremg—is—a cognitivelsynptom 12. The

nmet hod of claim 11l wherein said cogniti severe deficit in
attention, object nam ng, working nenory, onga%*r/m r@i‘r’y storage or
executive functioning. 13. The nethod of m®l 1 wiérein said cognitive
synpt om conpri ses | ong-term nmenory storage or execut| ve functi oni ng.

v

wherein: ,
R; and R, are each, independently, selected from hydrogen, hydroxyl, alkyl of 1-6
15 carbon atoms, alkenyl of 2-7 carbon atoms, and alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, or halogen;
Rs, Rs, Ry, Rs, or Ry are each, independently, hydrogen, alkyl of 1-6 carbon atoms,
alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen, alkoxy of
1-6 carbon atoms, -CN, -CHO, trifluoromethyl, phenylalkyl of 7-12 carbon
20 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, Rs, R7, Rg, or Ry may be optionally substituted with hydroxyl, -CN,
halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or phenyl; wherein the phenyl
moiety of Rs, Re, R7, Rs, or Rg may be optionally mono-, di-, or tri-substituted

25 with alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms, halogen,
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14. The method of claim 11 wherein said cognitive synptomis a slow ng of
i nformati on processing, neural activity or long term depression. 15. The
met hod ofwol2ademed9esher ei n sai d di sease or di sorder is neRCTIUSR@s/045375
sclerosis.16. The nethod of claim 15 wherein said synptomof nultiple
sclerosis is selected fromthe group consisting of optic neuritis blurred
vision, eye pain, loss of color vision, blindness, diplopia double vision,

nystagnmus j erky eye novenents, ocul ar dysrretrl a constant under- or
over shooting eye et alkoxy raf driiedrealy atopist Hal.mbiBlegniao, kManipenes 1-6

di pl opi a, novement gidn 5%%%@@95@958?15—6 cB¥oh aiMsSer Qlkﬁ'g%@lbathloaélf(ﬁﬂh%nt
pupil lary defect, notor paresi esj s, paraparesis, ?3

quadr aparesis pl egi%h] ap%ﬁrﬁ?ﬂ @Eﬁ“& a'ﬁ’éﬁ‘ﬂﬁ‘ly'e@f 56 ‘tpaél?qna?}f’@ﬁl %{ky'saﬁ%faf) gi a,
spasticity, dysart ltaiban aias| skalytopdnyl of 285 rBrbOA rAGNS , alkyqeadodpi af 24G1 onus,
nyocl onus, Eyyokynla rresolesscs)rleg §yndrone footdrop dysfunctional reflexes
(msrs, babinski' ﬁ&?? il éWadHock s), paraesthesia, anaesthesia,

neur al gi a, neuuhﬁpam lat leaarmmerrélﬁsagéﬁauscncpiduydrogen,Mrarimarrea@ytiqaﬂbpme@t?@t@ti ve
dysfuncti on, t&mggabg% eyal gia, ataxia, intention trenor, dysnetria,
vesti bul ar ataxia, vertigo, speech ataxia, dystonia, dysdladochoklne5|a
frequent mcturation, bladder spasticity, flaccid bl adder,

det rusor - sphi nct er 3dyssSyp@h@titod 6 @i $1G\Nﬂ¥réfnufh@ﬂ£m,selé¢1mégi@5rm/ha§ @er ogr ade
EjaCU|atIQRf Q%%%idk}y, consti pation, fecal urgency, depression, cognitive
dysfunctio HeVa' mood swi ngs, enotional lability, euphoria, bipolar
syndrone, anxiety, aphasia, dysp asha fatigue, uhthoff's synptom
gastroesophageal reflux apg sl eepi 2di sorders. 17. The nethod of claim4
wherein said di sease or diso i depreSS|on. 18. The method of claim 17
wherein said synptom of dgpre sion j|s selected fr depressed feeling or
nood, | oss of interest or ble ure Un sone or alljactivities, changes in
appetite, weight or sleep patte atigue, |ow self
esteem di m ni shed capacity for thlnkl or deci siveness,
feelings of hopel essness or worthl r agitation or
retardation, selfreproach, inappropriat t houghts of death
or suicide, plans or attenpts to commt su CI 9.7 The 'net hod of claim4
wherein the di sease or disorder is Al zhei 's i sead¥. 20. The method of
claim 19 wherein the synptom of Al zheiner's disease is selected fromthe
group consisting of inmpairnment in nenory, attention, judgnent,

deci si on-maki ng, orientation to phyS|caI\éurround|ngs | anguage,

speed- dependent, AfHatfddelifsil waaagfsaw&ap'i@mu%merébf.suospati al abilities,
executive functioning, and %ehaV|oraI di sturbances, disinterest and
passivity, apathy, inappropriate dressing, poor self care, agitation,

vi ol ent out bursts, zﬁggrEﬁéh@ﬂwddﬁﬂmeﬁﬂhﬂmbwaaxMabmmthaBbu@hmamb&ms

del usi ons, es I I a. 2 1. The
met hod of Eﬁca?}ﬁ%%(’%éc hat(3 g %gé‘g@%am Cd]|'°egéc%r %ﬁ} ?r}gﬁglggﬁﬂrtahﬂ The

met hod of cl ai Mmoahane\mwr@hrre pheplaymptedticaly ageeptabtesait or @éd@@ﬂ@deqf romthe
group consi sting of apprehension, fear, trenbling, muscle aches, |nsonn|a,
abdom nal upsets, dizziness, irritabil |ty,HPerS|stent recgrrl ughts,

conpul si ons, heart Hal pithameded of enede ohglains HHase WapsidRa B 7 ‘W@ ‘fl ng,
tingling sensaRifB8sacH @Rkpdt@ently, hydrogen, halogen, -CN, alkynyl of 2-7 carbon atoms,

20  alkoxy of 1-6 carbon atoms, -CHO, trifluoromethyl, phenylalkyl of 7-12 carbon atoms,

or a pharmaceutically acceptable salt or prodrug thereof.

35. The method of any one of claims 31 to 34 wherein Rs, R7, and R are

hydrogen or a pharmaceutically acceptable salt or prodrug thereof.
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of choking, fear of losing control, flashbacks, nightmares, intrusive

t houghts, intrusive recollections, avoi dance behavi ors, enotional nunbing,
an i nabi Iwoyodanesdegep, anxi ous feelings, overactive starClrasc@spasise,
hypervi gi | ance, outbursts of anger, faintness, blushing and profuse
sweating. 23. The method of claim4 wherein the disease or disorder is
stroke. 24. The nethod of claim 23 wherein the synptom of stroke is

sel ected fromthe group consisting of hem paresis, vertigo, nunbness,
aphasi a, dysarthria, dysphasia, facial drooping, |oss of balance or

coordi nati on, Inabdeltywhenwakhofg &% clalinS R ydtein SRAERE Selddlve/ i Sion,
headache, faC|aI pain, i sorientation, change in consci ousness,
chest pain, shBFP%@§§eé?rﬁF@ W? pal pitations, hlccups nausea and genera
weakness. 25. The mnet hoa)of amh@nexypheryl)@maphthot 0 24 wherein the ERb

sel ective |igand has th For hydr ogen, hydroxyl,

hal ogen, i of 1-6 c bon %ﬁﬁthPﬁﬁﬁbuoﬁ@ahQﬁ of 1-6 carbon atons,
cycIoaIkyI of 3-8 carbom)atoﬁﬁ4hﬂkmwﬂvﬂwﬁ13%@hmakbon at ons, trlfluoroalkoxy
of 1-6 carbon atons, thb9a|k§bh8flén§ &AgIbon at oms, sulfoxoalkyl of 1-6
carbon atons, sulfonoalk g carbon at ons aryI of 6-10 carbon atons,
a5 or 6- nenbered heteré%yclﬁé3PW%@WH%WWh¥Gﬂ*@°M het er oat ons sel ected from
O Nor S -NO2, -NRSR6 -N( hmﬁnQ,E@Hﬁ@N - CF2CN, al kynyl of 2-7
car bon atoqi or alkenyl ﬂ dg ﬁ%ﬂ wherein the al kyl or al kenyl
moi eti es ar optlonallyggubs Pﬂ? 8%?% -CN, hal ogen,

trifluoroal kyl, trifl uorho)al kex&ﬂuor@%droxmhaaﬂ) 2-namol CONR5R6, NR5R6 or
N(R5) COR 6; R2 and R2a @3€chlbﬂa- S WP“'P%QH"R en, hydroxyl,

hal ogen, al kyl of 1-6 c bon al’kox carbon at ons, alkenyl of
2-7 carbon atons, al kyny)l of 1zhlorp- %EWWhZ'a@I@WEO' trifluoroal kyl of 1-6

carbon atons, or trifluggoal Kexmdé- (Ah@r&@bQQm @tr@gmho|Mere| n the al kyl or
al kenyl m)l eties are opti onalal% sub ti tute -CN, hal ogen,

Xy
trifluoroalkyl, trifluofbal kdsforo: B'S' -na q CONR 5R6, NRSR6 oOf
N(R5) COR6; R3, R3a, andni}4 anelu@ra@t(p, hyﬁ@gmﬂdﬁmhaphtl’mydrogen al kyl of 1-6

carbon atons, al kenyl of  2- 7 carbon atons,
hal ogen, al koxy of 1-4 Cir bo 6"@%’9@?)(3@1‘&&{% qa%t]hg'ltzlbe carbon atons, or
trifluoroal koxy of 1-6 ®arbof- (&hm’fsxypmm'i)éh-whemfié rzﬁphghlol or al kenyl noieties

are optionally substitut ged %tQhW%Kéﬂ D-1- ,gg{h Irga,l, S&0k tr| f 1 uoroal kyl,
trifluoroal koxy - COR5, é R% 5R6 or R5) CORG; R5 or

R6 are each? |ndependent°l)y, H;Fh'PES)g%ﬁ” f'%r%ﬁhyﬁf’xyfh%"y&\?r'?ﬁﬂ'? aryl of
6- 10 carbon atons; X is rp, S1-clorodb- @ngwlsthw;‘/mgﬁm-zahmholof 1-6 carbon
atons, aryl of 6-10 carb §02R5 or a

pharmaceutical |y accepta’?’ Ie %3?53“’6?)8%%@ 3 %-2?158|?th 26. The net hod of
claim 25 wherein the ERW sel dehiokoet-{4- Mmky{r?alsemwwdﬁalb-ﬁmaahthol

u) 6-(4-hydroxy-2-methylphenyl)-2-naphthol;
25 V) 6-(4-hydroxy-2-methoxyphenyl)-2-naphthol,
w) 8-(2-chloro-4-hydroxyphenyl)-2-naphthol;
X) 1-chloro-6-(2-chloro-4-hydroxyphenyl)-2-naphthol;
Y) 6-(2-fluoro-4-hydroxyphenyl)-2-naphthol;
z) 6-(2,5-difluoro-4-hydroxyphenyl)-2-naphthol;
30 aa)  6-(2,6-difluoro-4-hydroxyphenyl)-2-naphthol;
bb)  1-chloro-6-(2-fluoro-4-hydroxyphenyl)-2-naphthol;
cc) 1-chloro-6-(2,5-difluoro-4-hydroxyphenyl)-2-naphthol;
dd) 1-chloro-6-(2,6-difluoro-4-hydroxyphenyl)-2-naphthol;
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wherein: Rl is alkenyl of 2-7 carbon atons; wherein the al kenyl noiety is
optionally substituted with hydroxyl, -CN, halogen, trifluoroal kyl,

trifl uor oabkoosywes9s€OR5, - CO2R5, - NO2, CONRS5R6, NRS5R6 oPCHRUR2)S0RE7s R2 and
R2a are each, independently, hydrogen, hydroxyl, hal ogen, alkyl of 1-6
carbon atons, al koxy of 1-4 carbon atons, al kenyl of 2-7 carbon atons,

al kynyl of 2- 7 carbon atons, trifluoroal kyl of 1-6 carbon atons, or
trifluoroal koxy of 1-6 car bon atonB wherein the al kyl, al kenyl, or al kynyl

moi eties are optional | y ®€lbsEifaR(4ivEoxRpgrdksnarhtio hal ogen.

trifluoroal kyl, trifl uorpal kO)(:jhloro-g;mRﬁo 6= 45@8@phemna@QH85R6 NR5R6 or
N(R5) COR6; R3, and R3a a

; , ndent gen, al kyl of 1-6
carbon atons, al kenyl O1ggg 7 chl ) -(flfﬁyg &hn& ﬁﬁ/ 2-7 carbon atons,
hal ogen, al koxy of 1-4 d&ajbon, Sadldﬂmgp 8{fluorb+aj((4rhyatokynhemﬂ -Zngphttad;bon at ons, or

trifluoroalkoxy of 1-6 GRr bop_ c‘ﬂFoFH]E-(Z mﬁ{hﬁ'yﬂ“e“t}"e al kyl , al kenyl, or al kynyl

noi eties are optionally Ssubstituted -CN, hal ogen,
trifluoroal kyl, trifl uodibal ké&joma-chigro- G(WF@)’P“GN@ZZ neNRERE, NRSR6 or

N§ R5) CORS; IR5f o% ?8 ar e kgachy, &d}&lﬁﬁ@-@dﬁﬂ{ldrb{xyphymwzg%hthgﬂ kyl OL 1-6 car P(lznl

atons, aryl o car hon a is rogen, alky

of 1-6 carbon atoms, 3 g’ &gr‘%gl‘?mégé‘hgydm’@%y' F@g' - SO2R5; or

a pharmaceutical l'y accerm\rabl &- hyaﬂot(y-am pydoaky pigeriyhe rrephithoritiile; The net hod of

claim 25 ox,claim26 wh% i ns)éh? 94_%mXT eenwgt/m&gro%{ﬂ A0 |¥htl9 nﬁnlOf clainms 25
h{| " gichlofos(afmiony i

t027where|nR1|s al ke ﬁ‘ally
substituted with hydroxyp) @thrqa%r(?of@@rp 4{1vdrb*wberwﬁ+7kfwldroxvﬂrfl uor oal koxy,
-COR 5, -COPR5, -NO2, CONRSRfap mmeor N(R5) COR6. 29. The nethod of any
one of clains 1 to 24 wherein the ERb sel ective |ligand is

2- (3-f1 uor o- 4- hydr oxyph@Ry| ) 8439id{{iprott- h»@f%ﬂ%‘%‘éﬁﬁ!ﬁ?@“%i or a
pharmaceutical | y accept abj e sahlores-(3F-aididie-4tHyaror@iheny®2-ndgrghoret hod of any
one of cIaH’rs 1to 24 vvh rel

t he Rbsel tlvell has the Fornmula I11:
SRRl L SR R st i ae I i i S
hydr ogen, hydroxyl al k)‘BS) fBIIUGrOéa(ﬁanroaftmeyalhdw&-? -ngphtliels car bon at ons,
or hal ogen; R5, Re, R7, ¢Rs, R%hlo%@ﬂ@l@b‘;éﬁu& %ydfo&%@ﬁﬁf%ﬁéd holhydrOQen

al kyl of 1-6 carbon atons, al car on at ons

carbon atons, hal ogen, é!Pkox? %‘f'”ofoﬁ hygrewheay bfriydroxgn- ”ap@?q@“ Hfhenyl or a
5 or 6- rrenber ed heterocyg) i 03r3agi.fh@Mngjdaoxyg,eql.ylljleih%,@@_ﬁﬁ*gprﬁmnﬁmbed from

O N or S; ere| the a f R5, R6, R7, R8, RO, or
R10 may be’®bpt?'gh af'?lacseﬂt%%)(? %L’t%n Orh@fﬂqrﬂ%ﬂere ‘CN, hal ogen,

trifluoroal kyl, tr| fI uor oal koxy, -NO2, or phenyl; wherein the phenyl noiety
of R5, R6, R7, :%a% t . ,
tri-substitut ed vmt aI Ky ?%& (S’?\glgtﬁ“oérrgm%%g% SfE@-s?legg\f on
atons, hal ogen“gaﬁ§lhﬁsdk?F°mwl¢<Mky of 1 6 carbon atons, -CN, - N2, am no,

al kylam no of 1-6 carbon atons, di & kylagino of 1-6 carbon

A X
\ — )
/ A

o \/\Y

25
wherein;
A is alkyl of 1-6 carbon atoms, halogen, trifluoroalkyl of 1-6 carbon atoms,
hydroxyalkyl of 1-6 carbon atoms, -CO.H, -NH,, or -OP;
A'is -OP, -CO,P, halogen, or hydroxyalkyl;
30 P is hydrogen, alkyl of 1-6 carbon atoms, or phenyl;
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atons per al kyl group, thio, alkylthio of 1-6 carbon atons, alkyl sulfinyl
of 1-6 carbon atons, al kylsulfonyl of 1-6 carbon atons, al koxycarbonyl of
2-7 car bomoavevss9eal kyl car bonyl of 2-7 carbon atons, or phEnmseyls/o43sher ei n at
| east one of Rl, R2, R3, R4, R7, Rs, Rg, or R1O is hydroxyl, or a
pharmaceutically acceptable salt or prodrug thereof. 3 1. The net hod of
claim 30 wherein the ERb selective ligand has the Formula I'V: wherein: Rl
and R2 are each, independently, selected from hydroge hydr o al kyl of
1-6 carbon at ofs hydreasny plkgrof 3-67carhpm gioms: BalggenaniOal- Wnylﬂu‘ﬁf’a'éw? df bon
atons, al koxy of 1-Griardemis, aEOPBECOM, daat(eg:wopRS Re, R7, Rs, or R9 are
each, indepen tl en, alk of 1- r at ns., al k 2-7
car bon at ons, d}g QKF o‘?acng{]eé’g'?c{%‘ﬁy dydiggen. ﬁ%}' tg? Caé?%oégom%faﬁ(fxg Oggr bon
atonms, -CN, -CHO t7 tdrberoatometiadgen pldhy$ral-&ROP, {ﬁO.o_I? ﬂCN:amfluomaszlmfrﬁ ;6
phenyl, or @ 5 or Gca%gbaamg Regt et fido Lo%lk[)hngf haé/'cmoél dhidind! -RELenaat O

ns
sel ected fromO N or al ol etles of ., Re,
R7, Rs, or R9 may b&IHERY ingexvelkylsefis® |C?E§>P'éét°\m5t ﬁlkﬁm‘kdkyﬂ -6 camon [pindyen,
trifluoroalkyl, tr 'Je'rléﬂk p@wayikyu SN@aIkWBOthé'W| soyphecnl rhmyh@Npmawp noi ety

o th alkyl of 1.6 CHooHoRCheCrERRer Y SRl 18 Eben U o

hal ogen, hydr oxyl , edt&ﬁsgwmfoalkerﬁ‘yl om-b(aarbam atoB1s, -OONE, -COICE;, -@@iMeCORIRL am no

of 1-6 carppn atons ar il D,
thio, alkylthio of leg car bon a%me CéINB F?Su?~1 16{39 %g'gw??r&bor?g(%g

al kyl sul fonyl of 1-@Ofardikanylet@4rs oxadiazel cﬁtavlb’dswvl Vrrw'?lmi%z@iwmrw@)‘is

al kyl car bonyl of 2-of t4RLHQN atons, or benzoyl; wherein at |east one of R5
or RO is not hydrogen, or’a harmaceutlcally acceptabl e salt or prodrug
thereof. 32. ThendeY 1REieamh. ('ﬂdﬁP‘?ﬁdQ“tiy e 34“1¥19°Eﬂ?l§ PR PP I$%9§Hd has
the Fﬁrrml a Vd VforlN@z,pbmr GG UalkyE af 1-B camoe ploatd| ethsaiyarowanqudpmgarb@ereof
33. The nefhod of claim In . the e

het er ocyclf% ring tﬁiWﬁg%Pl'f'ooﬁph%’{yg]rsz’ﬁoﬁswg% aé%t%%jofroérﬁﬁ%%ﬁo%d b
furan, thiophene orhydyxyldbameyloxy; alkoxytwdr iéeradwniatcanhd, pr £Xge&pHAMRE2sal t  or
prodrug thereo 3 n R5,
R, R R, and i@“%r%%sgﬁmﬂeﬁ% A §%a?b°éﬁé°3“§n§f R ey
of 2-7 car bon at ons1-6 sp1RBX toBE; Q[ apa Rl car ate-d@@thetrlaﬁfpﬁdpbrret hyl ,
phenyl al kyl of /Z-,12 carbon atons, or a pharnaceutically acceptable salt or
pr odr ug thereof . 3 The et hod of any one of clains 3 1 to 34 wherein R6,
R7, and R82Gr eommaw@e@eumallaamaﬁehb@eﬁprrefacﬂrpgtf@&oépt abl e salt or prodrug
thereof 36. The nethod of any one of clainms 1 to 24, wherein the ERb
selectlvellgandlsoneoftefIIovvin:a . ,

7- (4- hydr oxyphenyl )3%- ngﬁ‘ﬁﬂfg?a,d og?”y?‘-’"(e\iogﬁk?lﬁ‘?‘so%?&éfé’mﬁrﬁ'n He RRBfelesiive

ligand has of Formula VII:

25 wherein:
A and A’ are each, independently, OH or OP;
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c) 6-(4-hydroxyphenyl)-1-naphthol; d) 6-phenyl-2-naphthol; e)

6- ( 3- hydr oxyphenyl ) - 2- napht hol ; f) 6-(3-chl orophenyl)-2-naphthol; g)

2- f 1 uor o-weo(Beempdss hyl ) phenol ; h) 6-(3-fl uoro-4- hydr oxppharsgéoso2ssnapht hol ;
i) 6-(3-chloro-4-hydroxyphenol)-2-naphthol; j )

1- chl or 0~6- phenyl - 2- napht hol ; k) 1-brono-6-(4-hydroxyphenyl)-2-naphthol; 1)
1- chl or 0- 6- (4- hydr oxyphenyl ) - 2- napht hol ; nj

1-fl uoro-6-(4- hydroxyPhenyI ) - 2-napht hol : n dr oxy- g4 hydroxyphenyl) 1
-napht honi tri | &S gyl.& k(eﬂylh‘gﬁﬂ'lz)ﬂ)a?ﬂh%rﬁy'l’ ?'kﬁ’g’ﬁﬂéﬂ”ﬁ( S?”"rﬁ‘é{'rﬂﬁtp ggpho }

6- (4- hydr oxyphrhiid R1arergzithyihdegemzpiy, M lhalogen, C,-Cs alkyl, C,-C; alkenyl, or C4-Cs

1-chl oro-6-(3-fluorg-4-hydroxyphenyl)-2-naphthol; r) i-chloro-

d- CS- chl or o”- hydrof@b %nyCﬁ napht hol ; s) 6-(4- hydroxyphenyl) 1

- ni t r o- 2- napht Rbk H, hjlodsnc ht GGe dkyl;4- hydroxy 2- met hyl phenyl ) - 2- napht hol ; u)
6- (4- hydr oxy- 2pngt vy Hyb? -Cé all?;ﬁpbt Bo'alkeM9| Co-C; alkynyl, Cs-C7 cycloalkyl, C1-Cs

6- (4- hydroxy 2- met hoxyphenyl ) - 2-na ﬁ

6- ( 2- chl or o- 4- hydr ¥Rhefrdl ) @ﬁaxﬂmrrﬁ’@temw

1- chl or o- 6- ( 2- ghbd ®® 4rd e XptRPeEhily, 24, YR OL -Cy hilkyl, C,-C; alkenyl, Co-C;

6-(2-fl -4- hyd ) -2- t hol .
6-(2,5-3?¥Fuoro¥4r%@éﬁggg%ﬁ%dvpgggﬂhggﬁ%H%%Vmaé?t'CHO’aqm phenyl, aryl or
6

1

(
-(2, 6-di fl uoro- 4- Hyetth’rwylpbltemyé@thﬁt-awqﬁst biod of RIDR® and R® is halogen, C4-Cs alkyl,
-chl oro- 65( 2- quor h
1- chl or o- 6“%2 5- d|f udr ON%@Q&%?O%QE%@ 3T%1?og§\%%§)ht%ccfc)all€é¥ "CN, -CHO, acyl,

1-chl or0-6-( 2, 6- dlﬂﬂﬁbwomu“ﬁyﬁﬁ@ﬁv henyl ) - 2- napht hol ; ee)

8-f 1 uoro- 6- (4- m(éjélﬁﬁb(@aﬁ% I%r)aﬂ%‘n aneitnel of 4 R° br th%ry(b'e&ﬁtlonally substituted
| uor o- 6- (4- hydroxyph

8- chl or o- 6- (4- hydr d’ye P)Cr’]@ 9%[pr'%gaqMH?ﬂuoma'kOXV -NO, or phenyl;

1, 5- di chl or o- 8whdéreiatiee Akyrdt hyiely ok IREBY R] m2y happtiohally; substituted with halogen,
:2,) g:} 1)2,:)084 é |2 OP gpgt I{%ll %&-ﬁ]ﬁ cSy/IpH#édJr?alky& trlallalhstllwb?r op‘(ci(rbally substituted phenyl;

1, 8- di chl or o- 6wiefeinyios pbeylpheqytypf B® aaghmap be optionalfy-mensrsdi-1 or tri-substituted

, 8- di chl or o- 6- (4- hyg, R0 Ay &R NMenyMBH, C,-C; alkoxy, -CN, -CHO, -NO
7 hydr oxy- 3- ( 4- hydroxﬁ@% n% W At Onletnlyl| n ?a o §

8-chl or o- 3- (4- hydr o%wrs%éh e)alkrtalwm @x(ga fﬁﬁﬁ%'ﬁ'ﬁ"ﬁ@n‘i‘"to T &1-Cosljvithio;

g ?2' grg.f (3- BﬂogﬂiﬁtgﬁtWN@L@@@M@hRﬂFE’)anBtR;yéﬂé BIX¥s-E alkppbL Ooakéryi, bec.-pp)
| or o- ro .

1- chl or o- 659?3 5- di f%llf%yxtxg 9%?%)?9?)3 F")“?E BaIORY G r-Ge kvt C2-Cr alkenyl,

8- br ono- 7- hydr oxy- 3or(-thytkosyxyphenyl ) -1 -naphthonitril e;
provided that at least one of R* and R® is other than H;

or a N-oxide thereof;

25 or Formula VIil:
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ss) 8-fluoro-6-(3-fluoro-4-hydroxyphenyl)-2-naphthol; tt)

1-chl oro-8-fl uoro-6-(3-fluoro-4-hydroxyphenyl)-2-naphthol; uu)

3- (3-f | uowo-24ednpsreexyphenyl ) - 7- hydr oxy- 1 - napht honi t ri | @CTN8R005/045375
3-(3,5-difluoro-4-hydroxyphenyl)-7-hydroxy-1 -naphthonitrile; or a
pharmaceutically acceptable salt or prodrug thereof. 37. The nmethod of any
one of clains 1 to 24 wherein the ERb selective ligand has the Fornmula VI:
wherein: Ais alkyl of 1-6 carbon atons, hal ogen, trifluoroal kyl of 1-6
carbon atons, hydroxyal kyl of 1-6 carbonymtons, -CO2H, -NH2, or -OP; A is
-0OP, -C2P, hal ogen or hydroxyal kyl; P is hydrogen, alkyl of 1-6 carbon
atons, or phe\& Z 1s hydrogen, al kyI of 1-6 carbon atons, hal ogen, -NQO2,

- CN, trifluoro Iilei{ " of 1-6 carbon atons, -COP, -CO2P, or -C(P)=N-OP; R and
R are each, |@dhe§)madafu¢wrp| lhycirogen al kyI of 1-6 carbon atons, al kenyl of
2- 7 carbon atons, hal og SO 2P, -SCN, triflwyoroal kyl of
1-6 carbon atons, 4 r|fI uoroﬁ‘\'\r(oxy 1-6 car at ons, , -NH

2, -NHOP, hydroxyal 1-6 carbon atons,/ al koxya) kyl carbon atons
per al kyl group, -alky P, -cal kyl - - al\kylRs'SO 2P, - CN, ]Qf CN,

- al kenyl - , -alk I SCN, % CHFCN, - ® 2CNR,- 7I kenyl - NO 2, halwal kyl of 1-6
carbon” atond, di haloal keny7l of 2-7 carbon atons, CCP - COCF 3, -COZP,
-CONRIi R 2, -alkyl-CONRi R 2, -al kenyl - CONR, ii- g kyI CcopP, -al kenyl

-al kenyl - CO2P, -al kenyl - CO 2P, oxadi azol yI furyl, th| enyl , pyrrol yI

i mdazolyl, triazolyl etrazo are ependent | vy,

hydr ogen, al kyRnd¥ % é%g%rgb afEhE Eﬁ%leﬁgéﬁ‘de %ﬁl’ egdff erg't"%:yl of
1-6 carbon atons, o&’smtimgdjfhyc;ragényb -0f alkyl5-Gfas, bralmgam e@Ea,, -GIGOEH, ColsChenyl
which is opti onal Iy n di ut nz ,

al koxy of 1-6 car boﬁa%t @r’?ﬁ‘%‘zbr C—'\%Cgﬁ @-‘2!5%%%"6@21 Mar@éa%{lﬁw’

i ndependent |y, hydr-6UéFi42Nsz*QH-@ﬂ4NQz@n@a@@8w, atons, or al koxy of 1-6 carbon
atons; or R apd. R, are concatenated together as -(CHZ) p-; p = 2-6; or a
phar maceutical |y acceptable salt or prodrug thereof. 38. The nmethod of any

one of clains 1 to 24 wherein the ERb selective |ligand has of Formula VII:
VI wher ei n: AedohR,AandRe, i€ atdependetiiypesistast frym tkdHgoup Ebhsidting ofhjdrdgen,

al kenyl , zyI , ac Yhe | koxy, vl f A osphoryl; Rl
and R2 are ach, in e%eaﬂgg(lj: %e Khﬁgggéfall%gggg epie))l(p HC? al kenyl or
Cl-C6 al koxy; R3 is H, hal ogen or C1-C6 alkyl; R4 is H, halogen, Cl- CG

al kyl , C2-C7 a KeBYd thatc2- C7_al kynyl, C3-C7 cycl oal kyl, Cl1-C6 al koxy, -CN,

-CHO, acyl, heteroaryl R5 and R6 are each, independently, H, hal ogen,
Cl1-C6 al kyl, 02 Cr7 al kenyl C2- C7

a) one of R, or Rz must be —ORyy;
20
b) one of Ry or Ry must be —ORy;

¢) when R; is —ORy, then Ry and R; are selected independently from the
group consisting of hydrogen, halogen, C4-Cs alkyl, -CF3, -CF2CF3, -CH,CF3,

25 -SRyz, -CN, -CH.CN, -CH,CH.CN, -CH=CHCN, -NO,;, -CHyNO,,
-CH,CH,NO,, -CH=CHNO, and —CORy;

d) when Rj is ~ORy, then R; and Ry are selected independently from the
group consisting of hydrogen, C4-C¢ alkyl, halogen, -CF3, -CF,CF3, -CH,CFs,
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al kynyl, C3-C7 cycloal kyl, C C6 al koxy, -CN, -CHO acyl, phenyl, aryl or
heteroaryl, provided that at |east one of R4, R5 and R6 is hal ogen, Cl-C6
al kyl, CwOzoaldssweyl , C2- C7 al kynyl, C3-C7 cycl oal kyl , €tTT@&2@bskessys - CN,
-CHO, acyl, phenyl, aryl or heteroaryl; wherein the al kyl or al kenyl
noieties of R4, R5 or R6 may be optionally substituted wi th hal ogen, OH,
-CN, trifluoroal kyl, trifluoroal koxy, -NO2, or phenyl; wherein the al kynyl

noiety of R4, R5 or R6 may be optionally substituted wi th hal oge

) - C:'\l!
-CHO, "acyl, trifl utifoal k‘@IN t-EHaPMy | sEHAPHCNr  dpiTomaN y Newst Ef"d‘ﬂ%
phenyl ; V\,her ei n t he; pBANNG,, EHRIINGS arld2CcOR.J6 My be optionally mono-, di-,
or tri -substl tuted with halogen, C1-C6 alkyl, C2-C7 al kenyl, OH C1-C6
al koxy, -CN, -CHO -N®2, am no, Cl-C6 al kylam no, di-(Cr C6)al kyl anm no,
thiol, or Cl1-C6 al kylv&hla'thg i ORL( thetn thhaend Whe Brecsaidetesf infepen@@tlafridmRBear e H,

Cl- C6 al ky C2- C7_al ken a t t a e and R2
is hal ogen15 Cl-Co6 grOHE}ICO'YS&n%?f Iﬁdk(% b ‘M’&’i %gdb ﬁ (gixF(; %Ercgj\}i ded f%at at

| east one of R4 anébMmG i <Not h€H:ENan- CPHszIizCI& N-GFeCNheries : -GHM8r mul a
VITTI:VITT wherein: (Q-IE@SNCB %ﬁ.téll“@é?}.lér% dcoRrgi:i or iii: R > R4 RRR7, Rr,

Re and Rn are each irndependently sefected fromthe group consisting of
hydr ogen, C1-C6 al kyl, -OR 20, hal ogen, -CF 3, -CF 2CF3, -CH 2CF3, -SR20 ,

NR20R2 1 , -CN, ZQNen RQHS 20/ hherr I@J‘Hfﬂ'ﬂCNare SRced in@bbeRbinRly fro@HREH2NC2,

-CH=CHNO 2 and - i S~Endep tly
sel ected flPomthe Q%‘Bﬁoﬁ?ﬂgg 8%1"%098?3(?1 4o en%gegg% EI: @d?& 'be nzyI
-C2(C1-C6 al kyl) amihCFGOSR,4--CH, aCKyIN.; Cbiﬁ@dzcdbdcﬁ‘fé?ﬂ‘m\h) NOne-CskNR2 or
nmust be -OR 20; b) L 20; c¢) vvhenR2|s-CR20
then R1L and R3 are @gﬂ%mﬁo ?ﬁd%@%d%l%&%?’gfhﬁt he group consisting of
hydr ogen, halogen, G -C 6 alkyl, -CF 3, -CF 2CF3, -CH 2CF3, -SR20, -CN, -CH
20N - GHRCHR2CN - OgrGirighla hd¥Gh@strucirs ANGR.R;; RHECHRINGR, are EkbHEHNG2 =0id - COR
20 ; d) when R3 is™-OR 20, then R2 and R4 are sel ected i ndependently from
t he group 8onsi st i AFENdHo W@Fgﬁén, Cl-C6 al kyl, hal ogen, -CF 3, -CF 2CF3,
- CH 2CF3, - SR2Qyr aphbkmacBiriREl, accEHaIERENr praoHmGHIgNof, - NO2, - CH2NCR,
- CH2CH2N®2, -CH=CHNO 2 and -COR 20 ; e) when RO is -OR 20, then R8 and R10
are sel ected i ndependently fromthe group consisting of hydrogen, CrC 6
al kyl , hal ogergr Fofdhda I CF2CF3, - CH2CF3, -SR20, -CN, -CH2CN, - CH2CH2CN,
- CH=CHCN, -NO2, -CH2NO2, -CH2CH2NO2, -CH=CHNO 2 and -COR 20; f) when R10 is
-OR 20, then RO and R 1 are selected i ndependently fromthe group
consi sti ngoof hydrogen, Cl1-C6 al kyl, hal Rfen, -CF3, -CF2CF3,

R

25

wherein:
Rs, Ra, Rs, Rs, Rs, Rz, and Rg are each, independently, selected from

30  hydrogen, hydroxyl, C4-Cs alkyl, C1-Cgalkoxy, or halogen;
R4 is hydrogen, C4-Cs alkyl, halogen, C4-Cg alkoxy, -CN, C,-Cs alkenyl, -CHO,

aryl, furyl, thienyl, pyrimidinyl, or pyridinyl;
provided that at least one of Ry- Re is other than H;
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-CH2CF3, -SR20 , -CN, -CH2CN, -CH2CH2CN, -CH=CHCN, -NO2, -CH2NQO2,

- CH2CH2N®2, -CH=CHNO 2 and -COR 20 ; and g) when Q has the structure iii,
and R7, R¥p2B®/06R68 Rn are each H, and n = O, then R10 iPeTnusR008B2375 or a
pharmaceutically acceptable salt or prodrug thereof; or Formula I X 1IX
wherein: R, R2, R3, R5, R, R7, and R8 are each, independently, selected
from hydrogen, hydroxyl, Cl-C6 al kyl, Cl1-C6 al koxy, or halogen; R4 is

hydr ogen, Cl-C6 al kyl, hal ogen, Cl-C6 al koxy, -CN, C2-C8 al kenyl, -CHQ,
aryl, furyl, ophaehyinacewiealiviageamiable %ﬁ“ %W?Qﬂi‘%sf/‘?reo rovided that at |east one
of R1- R8 is ot her than H or a pharmaceutically acceptable salt or prodrug
thereof; or of Faormul a X X wherein: RlL and R2 are each, independently,

sel ect ed from°h9fd:t°5§5é|ﬂ “hydroxyl, alkyl of 1-6 carbon atons, al kenyl of 2-6
carbon atons, al kynyl of 2-7 car bolﬁ7 atons, al koxy of 1-6 carbon atons, or
hal ogen; wherein the al kyl IQ(% noi eties of R or R2 may be
optionally substituted with I ogen, trifluoroal kyl,
trifluoroal koxy, -NO2, or pheny|l; §d that at |east one of Ri or
R2 is hydroxyl; R3, R, R5, Re, i ndepdénadent | y, hydrogen,

al kyl of 1-6 carbon atons, hal : achon atons, -CN,

al kenyl of 2-7 carbon atonsRgal kyny 5
a 5 or 6-nmenbered heterocyclic ring having het erjoat ons sel ected from
O Nor S wherein the alkyl or alkenyl R5, R6, or R7 may
be optionally substituted with hydroxy; -C : +f | uoroal kyl
trifluoroal koxy, -NO2, or phenyl; V\/nerel n the phenyl nmoi ety! of R4 or R5 may
be optionally nono-, di-, or trisubstituted Wisth al Ryl of 1-6 carbon atons,
al kenyl of 2-7 carbon atons, hal ogen, hydroxyl, al koxy of 1-6 carbon atons,
-CN, -NO®2, am no, alkylamno of 1-6 carbon atpyns, dialkylamno of 1-6
carbon atons per al kyl group, thio, alkylthio of 1-6 carbon atons,

al kyl sul fi fyl Y®rein:6 carbon at ons, al kyl sul fonyl of 1-6 carbon atons,

al koxycar bonylR1ogndaaz7ar@a§d@anm@ép@ﬁaentla,l deyd ot fomm yydroger? -hydroay! baikyl at ds, or
benzoyl ; or a phar maceut i ally ept.apl I r f Use
of an ERb sel ecti v8 fﬁﬂn%ﬁlkeﬁﬁlés} ggbcg{%ﬂtélt% Q‘%ﬁgl ng% t7h&mg‘(}gna'Ekc')al:égn| st
activity in the pretkaxyad)ﬁ 68 cabomatongi @ra‘l?d,fmenfwe“t"ﬂ Bt alng oralkeaeiRies

di sease in a patient d dgni, fHBEﬂb@sodﬁél’(éllvgs@b%tﬁie&i'vﬁﬂ?laﬁﬁdrofw -0b haligeAn ERD
sel ective Iigand whicH i's $u

stant i al ree of ERb ant?gmrtu?legtlv#tyln
the preparttion of téflupealikrlairBrrodledyafieli erpa?nyh@“apayﬁiﬁ 8F °FAPKT A'son' s
di sease in a patiem, o ReRtrybilog@ as having said di sease and having said
synpt om t her eof . bon at
Rs, R4, Rs, Rs, and Ry are each, independently, hydrogen, alkyl of 1-6 carbon atoms,
halogen, alkoxy of 1-6 carbon atoms, -CN, alkenyl of 2-7 carbon atoms,
alkynyl of 2-7 carbon atoms, -CHO, phenyl, or a 5 or 6-membered
15 heterocyclic ring having 1 to 4 heteroatoms selected from O, N or S; wherein
the alkyl or alkenyl moieties of R4, Rs, Re, or Ry may be optionally substituted
with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -NO,, or phenyl;
wherein the phenyl moiety of R4 or Rs may be optionally mono-, di-, or tri-

substituted with alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,

20 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;
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4 1. Use of an ERb selective |ligand which is substantially free of ERb
antagoni st activity in the preparation of a nedicanent for aneliorating a
synpt om ovoaoeogsiei ve di sease or disorder in a patient PCiaseoosioess7as
having sai d disease and having said synptom thereof; wherein said disease
or disorder is selected frommultiple sclerosis, depression, schizophrenia,
stroke, Alzheiner's disease or anxiety.

or a pharmaceutically acceptable salt or prodrug thereof.

39. Use of an ERp selective ligand which is substantially free of ERp
antagonist activity in the preparation of a medicament for treating Parkinson’s

5 disease in a patient identified as having said disease.

40. Use of an ERP selective ligand which is substantially free of ERB
antagonist activity in the preparation of a medicament for ameliorating a symptom of
Parkinson’s disease in a patient identified as having said disease and having said

10  symptom thereof.

41. Use of an ERP selective ligand which is substantially free of ERB

antagonist activity in the preparation of a medicament for ameliorating a symptom of

a cognitive disease or disorder in a patient identified as having said disease and

15  having said symptom thereof, wherein said disease or disorder is selected from

multiple sclerosis, depression, schizophrenia, stroke, Alzheimer’s disease or anxiety.

20
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