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of t ireplopbiyppridias andlj(2HtNethetyLVr(Ehrtrigitaxycarbanyl)-4-penten-2-amine is

requirenents for chardi t he prat ei n. ont e

Eachc%“&?;ﬁ?rlﬁ AL eetget\%q pring ( Ii’(ff"‘?)gurslffll e n'iafy\%wclog%t&%ﬂ mole

var i el paladi@n@) hicéthte mnd - H thoto LA mfi-ouolyiphesphite pEhe rqagtiamncan be

the colum type. After the final _ chromataography.

the FEEE pphév Beting Phep porpnoaents, 34, B ®r 2@ JPHS éaeﬁ) 3)-(B)-N-

SDS- B 1-R0@ Y S tSxycdBSnyBIF YB- Vo Bk i HEn R - APShtct Rafhe.

at -80 .gpéndardyﬁCVNggB %g%ﬁ en%@n%ﬂgssﬁﬁ. ECV RdRp ©

genoRgmevdl bofa slea yest-hwsexycarbonyl rpretedting agroyw| caprebeo rcempiished by

in?9 |1 plates (Costa 912)... The assay. buffer
compbeBenir DS CRe R Mgl o wnuc e R WHOE ot I o aton
My C1228) X4 [lethyl-5-[6-(Llisopibp exyp il iyl @ peqaidh QragadN2 5 15)

0.1 mg/mM BSA (Pronega R3961), and 2 %gl ycerol. Al
d@npounds were serially diluted (3-fold) in DVSO and

di | uged,. ' f LRIy xypyridin)yl
conc e H o B S pagpyricio
genotdrpenteir2emipere was used at a final concentration

of 28 MM TanBalY ind e@&%ﬁb‘é’ﬁ%&? Slor® B8 (BIRRettyl-s-[3-(5-

biotinyla? i go-d r1mer was use
f i nalisopopeepiridih)yl]nt-pechemd-ahite wagepbddabynestting about one equivalent
comercially (Amersham27- 4 . Bioti ated priner
dds BF EpuPiEY IR grid %ﬁh@&@%ﬁﬂ@%ﬁ%@’ SeRoRgypyTgliny1)-4-
MG o6hte22 AMide0tralsohl RhiitabRe 361N Sudke be rhdthdnbBt @ithnbly isopropyl
the addition of enzyne, incubated at 30 C for 60 mn, .
and 8lcehperretppeaeitlyl igetals, pf agsfongplen)\pEpstimes Grate ifiprgent in the
SPA beatis ftxim mTheénE%o%&ﬁl%sRﬂéIQiégg%h' inPU&4iE S &S Gipplication
read on a Packard Top unt NXT after >l hr incubation
at radRve.eherature. Mdified HCYNS5B RdRp enzyne

say. A nodified enzyne assay was perfornmed
essentially as described for the standard enzynme assay
excepll. f Pélyinbeplisodfl @8)-(3E)-NEmethyl-64[3-(3-sapopooipysidingyl}-2-penten-
primer was precaptured on streptavidi ncoated SPA beads
by nitA"Hge phydrexybengeatesdlts i n assay buffer and

i ncubat i NBo#hofpRP A 4n8BEF RE YIS dfoRYbeanRtd @A Iof (34PN methyl-5-
primer was renoved after centrifugation. The

pr |f ?ﬁ-(%ﬁmqp%msih\aﬂb]é?@%@s%@nm drej diﬁClP@?dﬁN: Hepes
2ncent r at 1 pAvERPYBE L SRERREAk0GL s L M oproporypridinyy -

O ded-pehteadeintineo p-hydraxpleenassaare enpyee fyl 4econidjallwagg the salt in
added to di] uted,_comound foll.owed by the. addition of .
B i S e BB ergtores eyt e Expp EY. (Rygriety of

M), s@ehtPhby B atllRUdth tﬁ@ﬁﬂﬁatidn%fgﬁliyhbﬁﬂm@ Atdig B. e8pkdpeiate choice

concentrations given are final. Reactions were_all owed

to perbsdeatllor repsialization paeyides ejtipolymorhsAfog B in relatively pure
np r

7050 ARl o8 el Ml S Bl SE SRl 93 Hobiekhot B). The

t he firoentidnathys propidés Bah polyme(phCh xid b&dytpprph ARETrelasivey pure form

Prepar at.i Qn. rformthe FRET screeni ng assay,

96- Ifgmgglﬁéﬁ% ﬁﬁ?%p%?ngitﬁz}e used. The FRET

pepti de (Anaspec, Inc.) (Taliani et al,Anal. Bi ochem

1996, 240, 60-67) contains a fluorescence donor,

EDANS, near one end of the peptide and an acceptor,

DABCYL, near the other end. The6fl uorescence of the

peptide is quenched by internol ecul ar resonance energy

transfer (RET) between the donor and the acceptor, but

as the NS3 protease cleaves the peptide the products

are released from RET quenching and the fl uorescence

of the donor becones apparent. The assay reagent was

made as follows: 5X cell Luciferase cel



culture lysis reagent from Pronega (#E153A) diluted to

I X wth dH2O, NaCl added to 150 mMfinal, the FRET
wWoepi71de03di | uted to 20 MM final froma 2 mM st BEK/USTu7/068446

prepare plates, HCV replicon cells, with or without a

Renilla | pgi .

Pl aced i nPo CamR ol pROhfle, 37 2 Foliihy A AF B iein are

t est foowpothedslmaupl cam hed crystsl Sruchwesuthit d@lude gblyemis that are

1 an I n 0

i et R B o A e, ORI Bt B APy and
c onpothetlsolvidis qflva:tyﬁ@ svechporhdigvfpblaer delativeao GO (2S)- (4E)-N—methyl-
i ncu or .at 37 Subsequent  to addition

t e ?3&1 5&8%@%@%&@& POFnApBYEe (ERET ’%@%9% Representaive

Prepasigédt®mat cal b¥ kP s ple ?%San%? r&lrﬁbﬁlz%ﬁﬁe %gﬂ‘ns include,
and Al amar bl ue solution (Trek D agnostics,

was adéeet lpeifation|cthagel, methaned.ipaprepy] deqholy p%qtoqeo%haduaﬁvate and/or
After h&eadidg in a Cytoflour 4000 instrument (PE

Bi osystens), plates were rinsed wth PBS and then used

for FRET Asways by sclid estated thichriigres ofn B0 usdd tof evalnate FRE Polymorphic

ptlde assay | eaget de SGI i b d a ve (F

s onl ol oy SEREhAcRE, R Y of Ciomr AR petp-s-13--
t he Qﬁpmbb;@wndlﬂgl)] #-peiiteridRHineh IXGfay Iiaﬂvdbeeimaeﬁont CXRPD) was
340 excitel 4glg¥eem ssion, automatic node for 2

and ¢ 9 apBialecly Yoiug gysEinecPlivegand fsieEd) ¢ racaeﬂ%tlcs of the
Si gn@bly;nerpﬂglaﬁﬁ nMRhiRg, anlff“e%ﬁal suanﬁﬁgloame@‘yt(@sc? hay also be
reads was at |east three- fold. Aternatively, af
Al amaerfasingd readi ng, plates were rinsed with PBS, 50

of DVEM ( hi en d d
gr%d pl at es é\glr%u %k%ﬁ@ S‘)cf )f% @%%?fgr agléx@gsoy\%ggﬁgg’% A and
t he Bohylmgm Bukl er@l anhadﬂnémnmﬂltﬁsﬂ“@plyswlem to@Bnpdind 60. In

7o ab B o B R YBI Mot b amBI e e rato is 20t

cyt 0BOXinGjet Mmuf& BiBBodihOntGR falb ad €0 Y300 XInGlet otk ¥@Bodiment the
t he aver;ge Al amar Bl ue fluorescence signals fromthe

cont Fa810 1§ie[1¢ &5-wkikeWisptin gae ampmhiment thegaticof pphanorph B0 A is 40 10
hhdi ¥p, qﬁahotﬁémoalmeﬁt ﬁ@%oqﬁ 30 g7 %&%ﬁﬁerteﬁl%dlﬂﬁhﬂ e ratio is
were then divid e average control signal and

mul t 2Bkd &bl Iby'etlam%:lt m@émnmhqeg@rle éhto %&'tlob'@tﬁmﬁhﬁyembodlment
To calc replic inhibition. aIu

aver Qoctled bR, s in{ 80y pAL bRl Pintih & o Formhs A and
wel | 8 ig enioatanging fiohes: 98 @lvsst anmount of HCV prot ease
inhibitor at the end of the assay period. These

nunbers were simlar to those obtained fromnave Huh-7

cel | gv. M&ngm@m@lﬂmunbers were then subtracted

fromthe aver aq_g@sﬁiﬁgnal obtai ned fromthe control

vel |'s andThensalf peripgd hersiapam be ugpdon aethods foy preypriing and/or
i ndi yhdial sl I

wor o FrALR o sPAGRALS Ay GEET, Bhbick Ve EAMRONIGCH £ 3ndHiEh bPdisorder.
bac k §onexauipkuint ﬁ@tlveomn(‘amdoﬁwctdmgohnécffebyvelibﬂpﬁwxdmg some degree

deterpine percent activit val ue for rote

i Bl PPt PR e RO gTEion S oS AR L rovidl Brélecti Sfects,
GONC amMtliciitioardt Mrisghptonid 586 CASUNSrdet AHE hrnélibratidn BREE r@ccurrence
luci f ase actjvity. The two nunber's gener at ed for the

conp8imaNpIdieier, ﬁ@}‘a@ﬁmwﬁ@i 13 pajientria ngsd theaspt.

activi ty TR &nipp&istislcan 86 L& Th HeaCRATR? Bf}:qént%osb Rpes 66¢onditions
for further analysis. Representative data

conpéishdisordere forewlich ethet fypTadf reco.t_uucmm@undsn@wbﬁﬂnmﬂoposed as
FORMS OF (2S) - (4E) - N METHYL-5- O | SOPROPOXYPYRI DI N)

YL] -4-PENTEN-2- AM NE FOR THE TREATMENT OF CENTRAL

NERVOUS SYSTEM DI SORDERS This application clains

benefit of U S. Provisional Patent Application No. 5

60/ 746, 821, filed May 9, 2006. Field of the Invention

The present invention relates to novel polynorph forns

of (2S)-(4E)- Nnet hyl -




5-[3-(5-1sopropoxypyridin)yl]-4-penten-2-am ne

p- hydr oxybenzoate, as well 10 as pharnmaceutica
Wweg3pias4w# ons i ncl udi ng the pol ynorph forns. TRET/US2007/068446

present invention also relates to nethods for treating

a W JRr}ROGRT el fof X Q@lﬁl ﬁﬁ%tgl PHLH )Z@Sn §M994R Arneric

particularly condltlon I sorders ass C|ate

dysf wheli 6N3cﬂ>rugﬁieevcéhlt)rlaﬂ6 @A%b)adrmeniordt @l nExm oOsin. Invest. Drugs

oS eyl NFodelenloleis PalYIRIPEol 41 % 90k Jroniglogs i TPET

conpagy 1142216996)t Dafaji ¢ta) Nawibsclete t10e7)d Hugadayl bs 41aC®ed. Chem

b h b
neanarQlPRyt oGl dA Feman (o g Seitr £ Al OGP BPET WO

f r omoyogogoipatr wio VG/@N?@C afRPUR. P Ros. 5,583,140 to Bencherlf et al.,
comerci al ['y-vi abl e manuf acturing process, but al so

f r omtREIpditn Dublfet @l..candof, 60238 doParith eteh dfeadisclosarepof ich are
phar hgﬂ‘ ing the active
conpgﬁ%§%¥ ureﬁ%Qgﬂ%%“%ﬁgﬂﬁgﬁﬁ ct%re of drug

conposi t i Ghsgompounds mogudaté ambumchm:epaons éh 'tlﬁtpla&ent $ bram As such,

repr oduci bl e C sta asnma concenira fi
P SRl ety ARG kPR G Padrit ik apd ih pérticular,
pat i W&ciaﬁl&fﬂnﬁ‘oﬁ}iart‘ﬁaﬁé@jnﬁstst y, solid state stability,

and "shelf life" of the active 25 ingredients are als

very i npoResshtor Pinging censtaptseprayide)a seRtneplcthe ability of the Compound

c On‘pﬁﬁbﬁlﬂ Wﬁal?%@fﬂv@& k&epto? byl g c&{a‘ﬁ{ BlafleMs BBthe patient. See,

capabl e of being effectiv stored over appreC|a%P

peri %gngoﬁt al] |, chhthmw@macek az B9 (h)7 3. &e@%)ﬁ(ﬂEhNtmethyl -5-[3-(5-
Egpgsg )%rg\él gpe%%ggo%ﬁ g‘%n cocma(f) r&}{é use C?r%rgqll{% ?he salt forms has
e n s ieXt;e,meﬂngb aﬂ‘ﬂmyd'mt the aelelvaﬁofeu&ptcbrs twﬁh a BthdMgr £ in the low

' Iso inportant to be able to provide drugs in a

for A% are as chenmically pure as possible. The

skill ed pEles @fmpbuntis MpRS @ abiBtyt ateménéRhte & nieotihit @nction by

drug can be readily obtained in a stable form such as

a st sféfrcevely yiaednlating eneupnirgnsmirasacreties freny newiepsyvi Aeduch, such

hp t @Jrfﬁbuﬁ s BAS tdbilt B hir i rel ARG O felAEE cﬁt%fcﬂcﬁmg, dopamine,

sui t abl'e pharmaceuti cal conpositions, and re

r el i aisl sheyoewbirdrstjttepy friebwns. The conpound

Lo 2. ol ReSCrP R SR LF MRk wih he

of t hethbdeddsontbrt hafed, @re RlceVRND icoai® telGandt ﬂl@ﬂtm[&%éé@t&s but do
system di sorders The co ound, its synthesis, and

use P9 AECREAYICATt arRtien P rteFeé’é"(rﬁ%Sﬁ?CIat?‘%Wﬂ]eWFlE?é’af S“fe(ﬁffeCtS at
ex anmpn@entialloRCek 1Me: SRACOHER thRe tuBWEFr n%'duiaaltlon %F &NS neuronal
US application 11/270,018, the contents of which are

her eﬁﬁ?lvlt}‘}c oFlso pelectiiithpf rth¢ spmnounds ragaingi thossnganglia-ype receptors
SuUMMRL

Co t Wolyopo y ntgf cz#@é@#%&l?rxgsl%e?&%g{éﬁss %ns%ﬁ&f%? ek %k file a%ﬂlty of
5- [ 3thpss- Dstomtmplﬁ))tg' metivaie mjoplihic 4fupaivheof Adramdl nehromaffin tissue at

p- hydr o nzoat e herelnafter eferred t .
Pol y?%lf;?ﬁﬁ g? %Sﬁﬁf ;hanﬁlgisﬁ {f&glr%if {PA *Oﬁ@?f:ﬁé neuronal activity.
po! yrmor phriuey ﬁiﬁmni%ﬁ@hdﬁh@f ﬂﬁ%ﬂipbﬁlﬂis [TOVBASh tth@dpRutic window in

|nclud|n t he ynor ph_fornms. Pol ynorphs A and B of
t he ij lﬁ gqe Eﬁ%%’{a@ G NSt digprders is provided, and certain side effects are

(25) avoftied - ’\"I‘H'E?tlg]yaln éfe%t?’ve( Jose of the com rﬁ)ound is sufﬁ01ent to provide the
i sopropoxypyridin ] - 4-penten-2 ar e

specdsired¢ifeptsdiper ﬂ@ﬁ\ﬂfﬁ biihie ippnfisent (ikenisewt atorhigh ewugh level) to
relates to nethods for treating and/or preventing a

w de variety of conditions or disorders, and

particularly those disorders characterized by

dysfunction of nicotinic cholinergic neurotransm ssion

i ncl udi ng di sorders invol ving neuronodul ati on of
neurotransmtter rel ease, such as dopam ne rel ease.

The present invention also relates to nmethods for

treating and/ or preventing disorders,



such as central nervous system (CNS) disorders, which
are characterized by an alteration in nornal

woem7oBs@msm tter rel ease, and al so for treati RGT/US2007/068446
certain conditions (e.g., alleviating pain). The
et h?%ide@ﬁﬁés‘i’r@b@g@} e | thet aﬁnaccléﬁ’ﬂi&ﬂ:orﬁ'ﬁbsitions are useful in
ef fective anount of the novel polynorph forns, or '
phar teceeatmalof e onpeyiof @S diserdérs,dinelgdisg opurpdsiggnemtiyh disorders,
fornms. The l. rph for can b royi ] e .
of - yieeBay PRLRCe R Bl htin ThEplRheutical
ef f ecbmpsitn® wah bef useheo arvat odgnithe dediciisnigpliclited rAd aitherwise),
m xtures, thereof, as, described ereigIio The . .
pAar AHERIGR! cdifordesinaBd idemapias (elidmsy hoesegug f infectious agents or
pol yrRkApblid @siftanced), to provide neuroprotection; to treat convulsions and multiple
(28)-(4E)-N—nethy|-5-[%- 5-i sopropoxypyridin)yl]-4- _
pent eerebrahinfarets;piohiyedt owypd disguigrse comprlsions andeaddishpd bghawiors; to
in effecti ' L. ' rel .
1 cePRAF YRR, cOhS5AGh a1yl 4 et by yines v
act s nadea fhéter hgpputB)cardgeeit ihftanimaatly dsvadaoy. ewemingahe disorders,
wi de variety of conditions and disorders, particul arly. :
o5 8150 Pk FendfER bt R TR e RSP PR oS fFrroent nvention
nor mahn HEUEsed rangdsk.t kel  hed-886fated! MRnRBA PGS, CAlld cognitive
conpositions are believed to be safe and effective

Wi t h iPRRyERelt tRse-pRnde SRMPRSie GAHY PRsShOAMBAIEDS diseqielisenile dementia
vari . Nngi.t | : ) SOR S gesakih b :
bel o\%‘.i eyn‘lg%{éa ?dg r 21'5 o%%g&g%ggot?%%’r ng'%e'%@ of t twléé g%gglgrntdemema’
i nvertlzhemmerisedievepd, aitioke] ADSalemeihtiai pomlex, dutentidnedeficit disorder,
gggﬁttgr{ti:org ﬂde?i\?\ln hg%?r?/ nli})/frg h(ﬁ%%(}e%,g (rhtés expa,elsgﬂy'zopgﬁe%ﬁl, lsgkgzophreniform
(2S) diséfdpr, Behimbaltydtive d{sdrdé5 Park inpsrigmo g i inic Parkinsbi’s disease, Pick’s
4- pent en- 2- am ne. p; hydr oxybenzoat e, . pharmaceut.i cal :
c o A5FEPo B 50 CPBRApr GHAFS rfy<KHETE PYpPHEneSay | progressive
et hegifamibleh adyTERutAEI Alob [hR¥RN nuRiplRididis| B§strophic lateral
fornms, are described in detail below According to_ a i

f ur t BEerogis FREepsyf dopreesions parHe Hisprdemdhipolarcdisordsys, gengralized anxiety

| t ' ' i [ 5] -
23, R SoLEN AR SN ML Bl TSR bifime i
pr oddor adlacohalraddicoén, ttblacionadeivtipm robiesityf acutespaih ingtrropathic pain,

gr eat than 80% crystal.line,..by ."sulhstantiall .
o yo tammrgiey @ Y e PSO I VT pbiramp, cachexia
gr eabsteodrtheifls, 3Q¥6riseiRd MBirRatpidefLhal, Y efd@abihial hedpsid,0%sthma,
(e.g. .greater than any of 50, 60, 70, 80 or 90%

cr ys tdprosgierosinendgdigpaihic pplmenpry fibresis aspect of t he

igvent i onTHEE pheler kBt QULAEH Re $&! hmisAhdiBoRid abbR for use in
invention in partially crystalline form By "partially

cr ystherapynelhevpresenicinvensios Fyrthrer inelatose tonths Msentisd gslt forms, in the
crystal |4 9 St Al

et oriefadis PR RAEHRAR Sy Sralenf S8l B i3y dorder. Also
di ff pasidedns § XBIOH . forQirdaanerit @€ A rbmtad erveuscigstars disokdet] comprising
state NMR, FT-1R Raman. spectroscopy, differential .
s canATAFILSEIE P e PPTRDEE oo THeB R hlERpeitcy effective
ab SO aRBuMEGhe HREoMBY N ths pRknt idv¥ntiodS Flethéreelilayi€ianethod for
i ncludes chem cal stability and solid state stabiljity.

By " &mdmicRaef disosdsr selapted fygan ihecaropecanpigiing of agaypsygeiated memory
poss i . . . t i . i . ,
ool ARl RERRR i Aial b QR1C AMRRN (1) DBl Alheimer's
whi cdisgase), sepplealeingdatih (damentiai oft the dlzhietnker’s type), Lewy body dementia,
phar maceutical ly acceptable carriers, diluents or

adjuvants (e.g. in an oral dosage form such as a

tabl et, capsule etc.), under noPmal storage

conditions, with an insignificant degree of chem ca
degradation or deconposition. By "solid state

stability", we include that it nmay be possible to

store salt fornms of the invention in an isolated solid
form or in the formof a solidconposition in which it

I's provided in adm xture with pharnmaceutically

T




carriers, diluents or adjuvants (e.g. in an ora

dosage form such as a tablet, capsule etc.), under
waaenrab4est or age conditions, with an insignificlaT/US2007/068446

degree of solid state transformation (e.qg.

crys i I t e

Cr ancricpiod B altn, APRLURLSIALIE 1Bfke, RN SonlEhRoRRR attenion

desoldefadii sla;brden)atteﬁumrrdbﬁcst dxﬁfpémuvmmldlsstcbr, adpslexia, schizophrenia,

condi t,i.on lnc de .t e r s of ..betwe

and. B BB, aar S ARG Bl o R e R Byiaed s o
pr ef efegoldyfor @@mﬁzﬁ TP GisExiers eaectézuechn ﬂﬁz gt&upt @ndQg)of the treatment
press et ween 0, 1 hars (preferably_ at

f
af nogglgi’g‘?iutg mﬁ?%rg@ @F@?n“ar é%elﬁ‘ﬁ‘iﬁ yP¢ jpentign dpfaqi{disgyder, mild

5 ando@nibciRbSitRERRY QStO@l é@?@e ANdp@imentposure to
460 Iﬁ%éefIUBIV|S|blea |gsghta forngrolgnged peri ods

(i.e. greater than or equal to six nmonths). Under such
cond he i nvention may be found
to bg;Hgggm?ﬁgﬁiTéghﬁﬁoﬁgn%referably | ess than 10%
and especAaddrding ¢s sn¢ habodfentodfehs padsdny 1nvent10n there is provided a
gra ed/ deconposed, . or sol.i.d state tra orJyred, as .
IE o Bl RO BRR P sgmRr e R e P8 e ep iy ofective
the ahewg-orenlk lf&ﬁﬁd)fl(me(ﬂEﬁNdnétWED1(5-'1@obﬁ)pfn€31pyr1d1n)yl] -4-penten-
tenperature, pressure and relative humdity repres
ext r @riiNGf NNEPPRLIoR Wil fite cBnBIPYei Bl?%ma%%ca% ﬁaﬁcceptable diluents,
cer t QGpieRI RPN SR t hese extremes will not be
experlenced during nor nal storage (e.g. a tenperature
of 500C a’ﬁh{e amapnersmuwbichfth® chpmt)ons |are administered can vary. The
( S)- th (5-.i oxy
3Dt R Rt BERiGBREEY B ALYt gegosol ither
pol ylmraph sr ading @eﬁ)vet@lhﬁ)cldhl-olﬁﬂiehyﬁe- ot {odth in U S. Patent No. 4,922,901 to

|(05h;/3¥ 5 Bot G0k W iR ORGSR B i ey topically

i N wWd.€hintiBon form); orall (e in liquid form within a solvent such as an aqueous
(29) - (4E) N- et hyl - %5 I sopropoxypyridin)yl]-4-

pent hDON-yeens ighidy aﬁr@mwtz (Pe-avithina dexgrose, pRSalingplytion); as an
Lzr@rerprgnrf}lsqn%{] oPﬁgeEﬁ&P (R d,sca BhspHsion ARPLRRENER N A pharmaceutically
( 28) a¢ctFRbIN-limpidhyt M tju- C(fshqusds}) rlomhqcpl;br |1dura¢)315¢b1]ovmtpfellarly, or

are descri
96/ s AR BT e 4 Pigpermaf e TR Pt ol Atboven i
11/ 2p6sstbl8to sipdihistee e doMIpbiifds iR ftherdid of armills tdtivarchanridal, it is
bel ow. Che ynt heti ¢ approach jinyol ves conver gent
synt ﬁggqrge tq) ﬁre\g\mt@ itqqglpgpraiem fon of a pharmaceutical composition for

(29) efﬁ'cfﬁﬁi Byd eﬁ%&ﬁ@ raHmQﬁLttl‘aﬁUrpa'Eglgﬁ%an)y HiethEt RP 2dmBltdfhe such
is coupled with the 3-substituted | o- substituted

pyr i dpmeounds wilbbroapparesiap thspkitiphgitisan. fier examids, theeroRpositions can
reac 0 I b
tert %E %?m%i;%%% hn {l]]? fo{ng to]é g}ﬁl@oget Y h£r§ '}g%}éﬁ.h cglgsu e 0% as ahtlrne release
t ypesamstilepMThe ediumfs!?ratsoﬂ offthr pHanna’CeMicaK‘con’rﬁbankns&iescaibed herein can
E;g“ Chem 43: 2947 (1978) and N. J. Ml ek al .
1nteﬁtfg’ﬁqnt,4ef at %%rgd » FEPNNUOUS, &pp,qt% oL controlle rate t0 a warm-

rzal | Brbolidtt sidhall YezL0a fiamlal REhQE a3fouRt 8hd Bat2REbiBMog, pig, cow, or
aromatic halide are used. The req ui red

(2S) Menkehprt Riveragecnplyt @xv@&r@bhymmmq@ehﬁem bumpg deing. In
can Q@dlﬁéﬂ] ttlliEe é%@ ?f? flﬁ(;) k] ibek bt n(‘lg&eré'dag S G ghagllnaceutlcal
can be prepar f propy ene oxl

accorenpagition 1q3¢dmueldt§reéearsmry fAsiministration praferhbly isstieinibat, the active
J. K Stille, and L. S. Hegedus, J. Og. Chem 56:

2883 (1991), and then treated with p-tol uenesul fonyl
chloride in pyridine to yield (12R)-4-penten-2-o0

p-tol uenesul fonate. (ii) The resulting tosylate can be
heated with 20 nol ar equival ents of nethylamne (as a

40% aqueous solution) in dinmethylformam de to yield

(2S) - N-net hyl -4-penten-2-anmine. (iii) The resulting

ami ne can be allowed to react with di-tert-butyl
dlcarbonate |n ether to y|eId the S|de chaln

N N\ o N a o ~ e




I sopropanol in the presence of copper powder (5% ww

of the 3,5-di bronopyridine) in a sealed glass tube to
W0i2007d138638r ono- 3- 1 sopr opoxypyri di ne. A second PCT/US2007/068446

preparation of 5-brono-3-isopropoxypyridine from

5- br gRiGat fithe pﬁa?fngceﬁﬁ&l @&nﬁﬁfd‘oﬁ rlﬁf@,qctaﬁuﬂ RELRNSsited Within the

5-Broronicotinic acid i s converted
5- br bodynpt dtei swhieridthabytfect et fmntnomugt hf thiaj @S| More specifically, in

22: SEYIC%%’& raT glg é \%Y\s?%elb thﬁlggt%t on‘:rlrl)éé%graﬁl? % %u@frﬁ(g Ersetgs gfut%lze the effect

5- br opmnthoset nerea:mt d&,eptpf mbltyplales [whichelswe laineffednyap@ thy. functlonlng of
C}ec e Het.eo yc ic Chem 7(4 761 (1970

55 S il FimisR RSOGO e e R URBIG ¢

sodi u m hyghOpiispratddse 029 S 0dpduad i that @bl Bffective to prevent
hypochlorlte (iii) The resulting

3- anp%msn@ b thsppympine! therdisprdsust t tatsomelsuappips of thy disorder
G eca il wileh: thg ttggg Y€ I1§y G&?Jawe? Qﬁbunt'764hega¥g17t@ amount" or
can be converted rono-" 3-1 SOpr opoxypyri

di az &¢ffeztivd dnse'wsmamstbamyﬂoum tuffidient emel@it the deired pl_laﬂnacologlcal
3?22'8%1 :t uerr]maspglé Lol %fo <;[t<.i1 dthtkl) orersglglg%gﬁ?n fegtgveébrgvelnpgﬁe rorrret%la%e%t of the
5- br dizord3r: fIhﬁhp moxyanmg b @INSedisoklie, Mffe&tﬁi&tetﬂfﬁoﬁlﬁﬁ dlcyimpolind is an

couplin - bronp-3- isopro ridine an . .
(29) SRR TR (4 gps 38{?%5}? Hoabi baﬁﬂﬁf@%ﬂ@ﬁ sehigt feind to
IS CcadlévafidreBdftor! sﬁte@‘ﬁﬂlﬁnﬂ)rﬁlh' dfehé rshl?&&‘,}’érﬁ%rlﬁocﬁﬁatel the activity of
v,Vv) using a catalyst consisting of 1 nole %

paI | sedi¢viant Ripgtinig eecenter eglhtype,s (®..,anogulate neurotransmltter secretion, thus

[

5 SRR s SR, 59 RGREL1 Bl o o
yl eI dis$¢1@8) i @ﬁéﬂtﬂt b@yldelaymg the onset of the symptoms of the disorder.

A perT B PR Boo e, FaR TG bR FRPES DL SR B hyfoaied wit

pr ot efetdiddeled bnhntehibralién ABORBEuEBRM obihe kyRRbME 6L thivilisbrder.
30 nol ar eqU|vaIents of trifluorpacetic acid in
ani sol e afhoefeective dgse gayvary, depending upon factors such as the condition of

(8S) ﬂ{eﬂp@w&tﬁ@séwhty%f s gﬂoﬁﬁ RE %Mm& IaQa fheYhdnné-iR Shich the

ten-2-am ne. . p-Hydroxybenzoate Salt of

(29) pklaqrm)icqutlmtchlyposgw[ngs @@nmgs@qmcb plotyhpeh gatignis, the effective dose
-4-
o PREL BT AR TR ER) bt L0 R RNERX HRERABR £ amoun

i s opmwficypy rmetuietey televdatrecdpens - effécn Beurciransmeinar @ b@0pamine)
r eaﬁtrélgz]ige gut?llflet aII?OQlIelt S%glLljld\()e 1nsu%ﬁ01ent o in ug:er: eo cPseorlllZsE gtalamuscles and

(02S) gkl tdNane bidikichnt [18gréd - THS BFQBOX MS dfbompyiinlds 4vill of course

pent en-2-am ne 1 n sone suitable solvent, such as

met haKEr frogy natisat to pasispr Bisyin eancdHiprludes catoyns stagtingy Where CNS
acet gieys OF oﬂfe?tdéﬁkédf {h|e1%pe ﬁ&fécge&cg@tb%ﬁ YeRwPifeS&fbunt where
in the reaction mxture. ese procedures are
descmmsw&wmmigﬂghwﬂwcﬂkd33KaﬁpMtht|on 11/270,018. I1I1.

Pol ynor p . . e
(25 C 4y TR PP - ptye do5p 06 SPBBBYYBYPPCIAYYR pminsigine the
Ben- c&n@jﬂlﬂ €in- al Yeho Gty He [z ak Saxhg/kgoéfymﬁe@thﬁle&hﬁn dOfien, the
of the dr ox benzoate salt of (29)-(4E)- N nethyl -5-

[ 3- (somg%lﬁg OPFB% PP HHRESERFSA 1] an@%lm @Wnéesaﬁmeabav mg/kg patent
di s Cjw@%ﬁfjto 1d$8 Qha‘ﬂ‘%b{ﬁmt)@ Iil%/tkg bPBatht weight, and occas1onally between from
(29) é E) - N- net KI- - I sopropoxypyridin)yl)]-

4- peh? ealke-taresidhan Hfdresky be n&tty’at weighe phe fraegsingtsfiective doses
recrystallizing the salt in various solvents.
Representative procedures are glven in the Exanples. A
variety of solvents may be utilllzed in the fornmation

of pol ynorphs A and B. Appropriate choice of solvents)

for recrystallization provides either polynorph A or B
inrelatively pure form(i.e., greater than 95%

pol ynmor ph A or greater than 95% pol ynorph B). The

i nvention thus provides both polynorph A and pol ynor ph
Bin relatively pure form (greater than 95%




ot her sol vates of varying stoichionetry of sol vent
relative to the (2S)-(4E)- N nethyl -

WO-2D@/1383it sopr opoxypyri di n) yl ] - 4- pent en- 2- am n&CT/US2007/068446
p- hydr oxybenzoate. Representati ve solvents that can be
used o 0eaRY RRLsEnt WA Abu Gl AL ds%SidelEadR0!of HOERIE more d
i ncl ec,a g\ﬁﬁhgut @I&?fan fation, et%]ansol ! gﬁt hanol, ToTe Coses

i soprdpipistattoieor 24 howpeonal. et hyl acetate, and/or

acetonitrile, A serjes of solid-state chnj can .

e used ¢ hoehuul el e i A8 of BE SRS My require

p- hy ddminydieing et @npalind idfan @ROWnt (04 &) ledst auhY, Ibubndt 3xofSthan about

i Sopr,Qpox ridin)yl)]-4-penten-2-amne. X-ray Powder
DFffﬂg Pé%%F&ﬁﬁfg%%%éxﬂggﬁ“P%q%éﬁﬁﬁgﬁg'the uni que

crystallinge %ﬁ&ﬁn@‘ﬂs&%&#ﬁé H&xﬁﬁﬁs@‘e‘?@&r RACdogipositibe _§orﬂﬂ§ositions that
t he pol ynorphs and m xtures. Differential Scanni ng

Cal odncamoraje pthgCingredients| sushtas theseftppased ingDpdierdss ghat pregyseful in

the i A . S M XE AL . DO r phy: '
o SOASIAE, LSR8 B SipREL R LA s o o
A t 0 eBplogedig} sbiofofihin UrS. Batedt MNes. £8A33@6 neRiimaldhest aladndds, 969,144 to

30 to 70. | further .e di nt the rati [ 20 to
30 ' Boidhmet B Jod dbleios SR e TEmthy ndorplyafed By elergies
Li yet anvhdhesmpub@didiedio bd&rimalated and/obad@inBfred in combination
Li kewi.,se, in _one enbodinent the ratio of(ﬁolynnrph B

to AW aer degpeuticncomponpdsy Suchh atlithAshtusedhdn rthg frsatpgnt and or

30 t Qrelbhtiochdr ankWidohREs enbodi nent the ratio is 20 to
80. I'n yet another enbodinent the ratio is 10 to 90.

I n yet anbfhBrovisisinaldiApehcationh eSerial Nos.i §0/544,80808nd TR(/46,821 are
t.he i ' | Vi i xtures of polynorphs A
aIEd Bt n‘%feﬁeélc?‘?%é”s%ﬁg‘fo 95:5. 1V. Methods

of Treatnment The salt forns described herein can be
used_j.n nethod% for preventing and/or treating a

condi¥ti BXPEMRS der in a subject susceptible to such

a condition or disorder. For exanple, an effective

amount of a conpound effective for providing sone

degr Exagpledy Anlysisnf the Typ Lolymogplis Fpns of a CNS
hsorder Vi I j :

anel 1 or at | lmARAYA R B U AEh bR AGHIR ip Erample s

anel karM¢etheds of t he reoccurrence of a CNS di sorder,

can be adyginistered..fo.a patient in need,thereqf. The. .,
compounas P UEeE Gittin RRUE W PoTSimPd bk & Potelyitel x pert
t y pe preoMPEOdighrdctodiister 30961 s 6Foin | @6 6WhDE Wvit@taRe fwithout internal
types of nicotinic conpounds have been proposed
ast heterdsed tafrence SEe 26 @nglescwengicerreod witharpgardito ghe stqpri@p values
7 4) . - 227 : ner.d : -y

B AR BRI el SBe  ras e
Dr ugsarg(ih )the/ g B2 (chXB6 Jast By ldedimbl @aceallhe sabRHd preparation was

279: 1413 (1996),. Lippiello et al., JPET .279:1422 . .
(10085 ormgdageokinep S fast Pefion i pxruio e de3ioag i Gigpovarzo.
al ., GJ et ARUIISEMIADERAY of ¢heRNELGhy(DRRY) UnBaiit Presd; Jenkins,
al ., Science 279: 77-80 (1998), PCT._ WO 94/08992, PCT
VO 98 31di PgydegnR. b €990a defradusiips. tosX$ay Ppwey Diffractometry, John
nc jf a 0 I :
3F 04 sy Frsahey g M W1 W QR Cpys@ilfppty, Clarendon
i ncoPysss, ab@dohareKhighH. r Bf & évexenden Lhé&i r (£94),r Etrgy Diffraction
The. goOPOURIRHIRANALE STECREL R F eceptors in the
patient s braln. such, ’such conmpounds have the
ability to express nicotinic pharmacol ogy, and in
particular, to act as nicotinic partial agonists.
Recept or bi nding constants provi de a neasure of the
ability of the conpound to bind2to half of the
rel evant receptor sites of certain brain cells of the
patient. See, Cheng, et al., Biochem Pharnacol.
22:3099 (1973). The (2S)-(4E)-Nnethyl-5-]3-(5-
i sopropoxypyridin)yl]-4-penten-2-am ne conpound used
to prepare the salt fornms has



extrenmely high affinity for the rel evant receptors,

wth a binding affinity in the |l ow nMrange. The
woeniyadsdds have the ability to denonstrate a nPCBIUSRI0E/068446

function by effectively nodul ating neurotransmtter

secretiongfd %ng{éﬁﬁﬁs’ aspéﬁﬁﬁéépﬂereﬁLiﬁau&éQ 'EH&HRQSsth and solid

the ability to affect” rel evant the rel ease of

acet ylhtabilite, dopami ne, and other neurotransmtters

by neurong,, « d C

avount s | 2 2R REiAETRRHAS e HRER: BHPS GG e bBbRIC B Gl forms

her ebfitheaneensieh &chn Wwelated fom, toaum thieeford afita fornmdétioni ia which it is

rece tor 4 @%%do not use 518 ifica actlv%ﬁlon of di
rdc eg’f"é’ FAgd JLUpUr Yy %fﬁ‘%} ¥ ag5pnRiatly eriety. dipgnts ofadjuvants
CONC @dM. riatan0disl @dsaéeetﬁﬁl SicRak e table@ Rt apsiRS&C.J, afder @mal storage

for nodul ati on of CNS neur onal act|V|ty The
sel egenditiong, vith anHasignmfgsstdegeee afehiemiqal dégaaglation or decomposition.

ganglia-t . t e iple. f r di c
IR0 ert P B SRRy C R AN o e R MR Bl forms
of t hﬁﬁ‘@ ivompow ird sn ﬁsolaaadtsohétf@nn joc @t ihei fornfi wfetsolih farfulation in

ren chromaf.fin ti ss at.,concent rat.i ons at er
R O PiEh L aB PP i SR SR ChS R G divents
act i vt s(yuvaiﬂa W&g. indionl d6sagd foah, suth b etabliRgIstdStc.), under normal
provi des a therapeutic wi ndow i n which treat nent

of
cer t SPHECRIYIYEr daip <20 WSighig@Any dasreant selt staierragpiggnation (eg.
ef f e%&alﬁﬁﬁloﬁvﬁc@%}hsiﬁﬁt sd1i stﬁ@ pﬁis@ Eif‘ahéli{@n q%éﬁn&f cfeﬂﬁiratlon
compound is sufficient to provide th e desired efféct
uponsalyrsis@ies,or Berolviatisatiuf f i ci ent (i.e., is not at a

high enoughylgxeld Lapnovide UAdERhe gl LR85 EHGECLP between

e pharmace gt i cal conp 081 tT0NS are useful | e
tr eanmamtSOcdnda)lusaiW@t(preféab@I\l&twlémd} glelr éﬁl°Cia|nd lmrote pgferably room

neur erati Lsor d neur opsychi
G SolARPERTRy tiohias 45 i CortiesPGe FRphicth Dt o8 Asbars pgsterably a
phar seepHeric Presee)p edative Mmidiae dfebensdd 3 shdt 988 (preferably 10 to
cognlélve 8;f|0|ts (age-rel ated and ot herw se)

f% b paf/o

atte HiexRasEr e 400 dur OhehY/Viadlg jighty Gﬁlﬂﬁ‘glo’ﬁﬂ?és%“"ds (ie.

dyle ERatbNHBG bObGaPYS RixS mBhth§H® tale! SchdicliitoR@NGRSthims of the
to provide neuroprotection; to treat convulsions and

mul tlnﬁbréloeemebbelfowndftarbetl@s than t3%eamomrmefedblyolesiethen 10%, and
conp | |ve hav

anal Sg géugﬂlslesasgﬂ (a)§1 ot CP11¥ deerad N SL ef'cloglﬁos(eguorhsofj(? state transformed,
medi at a;:@rdpylatey'ﬂfd@k[lhﬂ padﬁﬁh willcdppreciafeatidtalie dbap@memdjonaddpper and
trea tor di sorders. Aﬂnnﬁgthe di sorders

di se §V§§  Tob IRHRETRGRS, Pree P Pl tHid Ly ropreseit extremes of
@O NPASHdal amg@éonﬂﬁenp BRSPS @R celtAlM 8HrhbiRkions Bf éaeset&esinésqmu not be
treat, are: age-associated menory inpairnent, ml
cogn?"tﬁf‘v‘@l"?%‘éﬁmﬁwa sierages@i ¢ Eemnsrasre 0h SQ°Soandy m@@ne of 0.1
Al zhgjqrer' s di sease), senile denentia (denentia of the

Al zheiner's type), Lewy body denentia, vascul ar

denmentia, Al zheiner's disease, stroke, AIDS denentia

conp tention deficit disorder, attention deficit
hype?aé%r@?ty di sorder, dysl exi a, schlzophrenla
S@hlzophﬂHmmk&mmmﬁm&ﬁPd@mpmﬁahlzoaffectlve dlsorder
Parklnsoq¥fn1|nc%udinq Par ki nson' s ag'ease Pi ck'

di sease, ‘MFHERIRGE R Bolynemh A wastranided ang dasfede éﬁés by XRPD and
hy pegisiva@staBle 1Pr OQr essi ve supranucl ear pal sy,

Creut zf el d- Jakob dlsease nultlple scl erosi s,

anyot r op H-EECE zation of Polymah B  epi | epsy, depreSS|on

pani c dlsorders blpolar di sorders, generalized

anxi ety dlsorder obsessi ve co uIS|ve di sorder, rage

out bur st s, Tourette' s syndronel3auti sm drug and

al cohol addiction, tobacco addiction, obesity, acute

pai n, neuropathic pain, inflammatory pain, ulcerative
colitis, irritable bowel syndrone, cachexia,
osteoarthritis, psoriasis, rheumatoid arthritis,

endot oxaem a, sepsis, asthma, atherosclerosis and
|d|opath|c puInDnary fibrosis. Thus t he present

.y M N R r T Y 1 I




manuf acture of a nedi canent for treatnent of a centra

nervous systemdi sorder. Also provided is a nethod for
wonrewi3e3t of a central nervous system di sor dePCT/US2007/068446

conprising admnistering to a mammal in need of such

t r eat ment [ ' te AQf7oot

salt for né%?lb{éﬁ)g%%?ggl nt Irl%}yn]\s/gvﬁ% ?‘gﬁd&%@ﬁ%@ fJA‘SoI\Su e RPD and

i s asherhiodatilo?. treat nent of disorders sel ected from

t he groupconsi-sti,ng of ;age-associ at.ed .

I mpair m=.~n£r ?e ﬁ%sfhﬁct%bg [ fi %F%a??eﬂ}ga&ﬁl? o Oﬁgg‘%"n P?lgm orphic forms
denenicrasthdiad Ity domeihe A 7 hedthodr coalddbs eagped SeRihithize preferred
denentia (denmentia of the Al zheiner's t¥pe) Le bo?y )
démeRtiPHaRARS Withont 1RFSrAsE; the amomhaysgqntat §F eligring the polymorphic
st r okgm. ATHS sRBPRRbIvAd GRIRME Yo raBddeiné iRNakBlei frdsbntation such that
di sorder, attention deficit hyperactivity disorder,

dys| duiing dageenlledionrtkapoaydespdifesnoplensigsfrensin simoyhaeonstant.  The
and ' j i . " fHr rovided is

a ne?ﬁ%%ﬁ oft%%%g¥%%ﬁ?ﬁ%pg Fggrﬁgggogg{ec é " fromthe
group consisting of the treatnent of mld to noderate

dFcondef 17k dS QuRre T R oL s oot at ec

menory inpairnment. V. Pharmaceutical Conpositions
According to one enbodi jrent of the present invention
t her e ferrgstadhA0dedlidansh ddhraelinieasity conposi ti on
conprising,as active;jngredient a therapeutically
effecti ve anount of salt forns of

(2S) - (4E) 7.8 met hyl - 5t.§3- (5-1 sagr opoxypyri di n)yl]-4-pen
ten- 2-amine, in association with one or nore

phar maceuB#cal |y acé®ptabl e diVuents, excipients
and/or ingrt carriergg The magper in which the
conpositions are adm ni stered can vary. The conpounds
can be addihi stered6ly inhal atvimon (e.g., in the form
of an aqu%Pl ei t her Qasally or using delivery
articles of the typé' et forth®in U S. Patent No.
4,922,904t90 Brooks sef al., the disclosure of which is
incorporated herein inits entirety); topically (e.qg.
in lotion7orm; oradPy (e.g.vwin liquid formwithin a
sol vent h as an eous or _non-aqueous |iquid;
intraven§§§1y (e.g.?%aﬁthin a‘dextrose or saline

sol ution)ig.0as an infgsi on or iwjection (e.g., as a
suspensi on or as an emul sion in a pharmaceutically
accept abl!l@7 i qui d ofSki xture d® |iquids);

i ntrathecgld y; intragerebrovegtricularly; or
transdermally (e.g., using a transdermal patch or by
powder i mM2ection). ADthough itwis possible to
adm ni ster. the conpggitions in the formof a bulk
active cHéfical, it3r% prefer”®d to present each
conpound Jhrg the forggef a phaggaceutical conposition
for efficient and effective adm nistration. Exenplary
met hods 2815 admi ni s3.89i ng suchmconmpounds will be
apparent:%% t he Ski&g d artisan. For exanple, the
conposi ti“Or's can be”admi ni ste’®d in the formof a
tabl et, ag4bard gel at gy capsul gnor as a tinme rel ease
capsul e. The adm ni stration of the pharnmaceutica
conposi ti2dds descri b@¥ hereinwan be intermittent, or
at a gra%ﬁgl, conti§¥9us, congtant or controlled rate
to a warnbl'ooded animal, (e.g., a mammal such as a
nouse, rat, cat, rabbit, dog, pig, cow, or nonkey);
but advant ageously is preferably adm nistered to a
human being. In addition, the time of day and the
nunber of tinmes per day that the pharnmaceutica
conposition is adm ni stered can vary. Adm nistration
preferably is such that the activeingredi ents of the
pharmaceuti cal conposition interact with receptor
sites within the body of the subject that effect the
functioning of the CNS. Mrre specifically, in treating

o P~ I~ 1" N1 T L T o, ' o



occurrence of the synptons of the disorder or to treat
sone synptons of the disorder fromwhich the patient
weuhias#n34By "ef fective anount”, "therapeutic BOADWISLO07/068446
or "effective dose" is neant that amount sufficient to
elicit thegqlesired phgarmacol ogjcal or therapeutic
effects, thus resulting in effective prevention or
treat ment34sf the di a67der. Thuw, when treating a CNS
di sor der ef fectve anmount of compound i s an anount
suff|C|eﬁp%?o pass gégoss t he VBl ood-brai n barrier of
the subject, to bind to relevant receptor sites in the
brain of the subject, and to nodulate the activity of
r el eRefinitigncesed:ni ¢ receptor subtypes (e.g., nodul ate
neur Q} ﬁ@lnt?velﬁteﬁm §ecr]§ét4 n thus resulting in
ef fect Ve prevention of treatment of the disorder).
Preveooi sm of the di sardaysikdngiani fested by del ayi ng
the aonset of the synptons of the disorder. Treatnent
of tR&18isorder is nefftt¥® ed by a decrease in the
synptgs associ at ed W tfedifyg) di sorder or an
anel i oration of the reoccurrence of the synptons of
t he @ibrder. The ef fe¢véakp dose can vary, depending
upon factors such as the condition of the patient, the
seve |7? of the syrrpt‘G’Yrg BV ?a#ﬂe di sorder, and the
manner in which the pharnaceuti cal conp03|tion i's
adm ni stered. For human patients, the effective dose
of typical conmpounds generally requires adm nistering

ol coanpity aibenla il ATRIP L2 (N ERLIL BT %12 o

do pamopmpomymaﬁﬁl]bulbentdnez aniel pthydhoyblenzobte which exhibllt,s at
i nsuffi c uce. effects cles
Lol the iy e Rt Kok B el drifets bl [y B trEa .

of cqpneddnds W |1 of course differ frompatient to
patient but in general includes anpbunts starting where
CNS effects or other desired therapeutic effects

occur nt where nuscul ar and
gangl|égrg6e$¢2%?éﬂg}€@g%served. Typically, the

ef f ect i@r6d03%6, 16f2 axdiipGumds may require adm ni stering

pat | onChergre 5 L EARTME Bbrpounds may be

adm ni guesad7.6rR.anoanmuntiofraaasdess than about 1 ng/ kg
pat ent wei ght to | ess than about 100 ng/ kg of patient

wei ght, and occasionally between from 10 ng/kg to | ess
than 300 -Rveindnsitigd 1aRN eVl 9ém &Eff?&ctfogfaﬁlgofn@z&ured with
effecti ve dosestypically represent that anount

adnm mirpblasligh. as a single dose, or as one or nore doses
adm ni stered over a 24 hour period. For human
patients, the effective dose of the conpounds may

r equilatde 2dReledtat BrigmgX {Rag Powdpdenld forPeymapisuhit of at

| east about 1, but not nore than about 1000, often not
nore than about 500 ng/ 24 hr./ patient. The conpounds
al so caf,Readpi ni stered i n conposition conpositions

t hat |ncorporatedg&mgf%)ngR@quﬁh such as those
types of |ngred|ents that are useful in fornmulating a
di agnost i ¢7conposi tileh. Conpositions useful as
dlagnost|§§ can be qployed as set forth in U S

Patent NoS. 5,853,696 to El malth et al. and 5, 969, 144
to London et al., the contents of which are hereby

i ncorporated by reference. The conpounds can al so be
formul ated and/or adm nistered in conbination with

ot her therapeutic conmpounds, suUéh as those used in the
treatnment and or prevention of CNS disorders. US

Provi sional Application Serial Nos. 60/746,808 and

60/ 746, 821 are incorporated herein by reference in
their entirety. VI: Experinentals Exanple 1: Analysis
of the Two Pol ynor phi c Forns



The Pol ynorphs A and B were generated as described in
Exanple 4. A Methods X-ray powder diffraction
waniises4wer e perforned using a PANal yti cal XPPEUS2(0f7/068446
MPD diffractometer for 96 mnutes froml to 60 2Qunth
and wi t hoy internalgstandard reference. The 2Q angl es
were corrected with regard to the standard val ues
wher eaf t ef0.kcal cul ati8an i nt o dvwal ues (di stance val ues)
was done._ _The d-val €5 may var in the range 2 on the
| ast gi ven-deci nal 3 ace. The sanpl e preparation was
per for medigaccor di ng 5to st andargd net hods, for exanple
those described in G acovazzo, C. et al (1995),
Fundanentl®% of Crys$t2al | ographmy, Oxford University
Press; Jenkjns, R Snyder, R L. (1996),
Introducﬁ%o to X- R‘g‘ggPOV\der D ffractonetry, John
Wley & Soms, New Ypgk; Bunn, C. W (1948), Cheni cal
Crystal | ography, C arendon Press, London or Klug, H
P. & Al exdrder, L. €20(1974),vX-ray Diffraction
Procedurezsl,9 John Wh@é’ and So‘r;%, New Yor k. The term
"stability™ as defined herein 1ncludes chemni cal
stability2asnd solid3gtate stabwvlity. By "chem cal
stability", we include that it nmay be possible to
store sal®®¥orns of>fhe invent¥on in an isolated form
or in thesformof ayheormulatign in which it is
provided in adm xture with pharnmaceutically acceptable
carriers,27di | uents ®»80adjuvants (e.g. in an oral
dosage form such as a tablet, capsule etc.), under
normal storage conditions, with an insignificant
degr eefigkioshgsd:cal degradati on or deconposition. By
"solid state stability", we include that it may be
possbRelatiys intersity™ SREANIE@Y ns of the invention in an
i sol dysolid for [ e formof a solid
formySt 1on i n whi ol Fpyistodele LOeT Tn adm xture with
phar fideduiti cal | y accepemPl e carriers, diluents or
adj uvg%s (e.g. in an oral dosage form such as a
t abl 8¥-10capsul e et cm)medif@ér normal storage
condiggisons, w th angigsignificant degree of solid
state transformation (e.g. crystallisation,
recrygstallisation, wolvedy w¢ah) e phase transition,

hydr gtj on, .dehydration, solyatisation or . . .
dusof TT 1Lt sitigs arpfrived fom<Ridiariapras preaged with variable slits.
condi tions" include tenperatures of between m nus 80

and plus 500C (prefer ablﬁerbet\A/een 0 and 400C and nore

pr ef &fabl §mbodEnsnt emeér atthg esinverfion asis 15 (2%-@Eptymethyl-5-[3-(5-
Pr eS{Yp® hVE S teh- 220 pARERx ISR I ibi 1
at msp{’we??%{)}é@gs)?ﬁr;ge, felative umxgl T es g?%efl&v\%)étrsl at Jeast
55 anthed8ldowing afasacwbbtic X-Qayt owaleLdiffraatiol maksg(exoessedeintdogrees 20):
460 | ux,o visihle [ight, for prolonged periods

(i.e. Slr’ega?’%?’}ﬁ@\?b‘of’f equal to six nonths). Under such
condi t iX)n&o, B@l16.1fa@d 168.90dr t he i nvention may be found

to be less than 152/3 nore preferably |l ess than 10%

and espséczf'%el%@ 1pds k02 pdhl 85541 chemi cal |y

degr adeg/ gleaqROSet 1,96 050l 1§45t ate transforned, as
appropriate. The skil’l'ed person will appreciate that

tthe above-nentioned upper and lower |imts for

tenp . . . &l ati hund di t resent
exct  Snibsd: pRleEaRP BERaRh Refes i Rty R
certain conbi nati ons of these extremes will not be
experienced during nornmal storage (e.g. a tenperature
of 500C and a pressure of 0.1 Har). B. Results
Characterization of Polynmorph A A sanple of pure

Pol ynor ph A was provi ded and tested "As-1s" by XRPD
and shown in table 1.



Characterization of Polynorph BA sanple of pure

Pol ynmor ph B was provided and tested "As-1s" by XRPD
weando7gewsn in table 2. The diffractability andPCT/US2007/068446

preferred orientation of the two pol ynorphic forns

were st UdBﬁgm% Oofdﬁlteeéd?ﬁﬂ&ﬁnds 1P rdIRLROSECEAN Sitddewas determined in

devel oped to mnimze preferred orientation w thout
i ncr eeesidageetwigh tachriaues dessiibechin 8. BatangNo 9335 to Mazurov et

pol ynprﬂHJb?tho O(‘,rom;tarilg.l:1 I%l A g¥ ;B}lt% Yﬂegl\éla%ﬁ% laléd from the ICs

r anddri ze presentation such’ that ur| ng
dat avalods| lsﬁigltbenmeﬁhed pﬁ@hlmg epalt, (BioaheinnPlamsadol. €2:308MEI%3). Low

o m e <Ertpiens Tl R BRG] sy zood
Uni quigh XffiRay bir@wgdes cdeakeNs$ afcofiat wths A. Corrected
2Q distance (A) Rel intensity 6.4 13.9 VW7.6 11.7 V

S8.210.7 W10.2 8.6 VWI14.7 6.0 VW15.2 5.8 S 16.4

514 5 . -4-
> Sl‘ﬁfxé()ﬁll 3 82&\1}&\}6’\/20%8(% 61(1;:?31 Meéﬁéri‘@ éﬂgs‘l gE W@ﬁdln)yl] 4
3. 89Pth-2£anﬁn8P'h@de2lie®0&e73 V W24.2 3.68 V W27.2
28 W28 46
I Do i CSTER M Rt oot p g ateme®
100 hydOxybsndouter was tprepaged 56boikﬁn§ t§ sthe oprgyediifds 2daseribed in US
di 2-0. k) 0.7 > k) An
crpoaisoroi e nvent i on 1 oY "M
2S) - (4E) - N-msthyl 5- [3 (5-

I SOpr opox ridin)yl]- ent en- 2- am ne
p hy@?‘@lxly A Poenasatig Qfﬂ’o rphs A and B east the

fol | pyf haracteristic X-ray powder diffraction
peaks (ygxggﬁlessed in degrees 2Q :

A 10 g sample of (25)- (4E)-N-methyl -5-[3-(5-isopropoxypyridin)yl}-4-penten-

2-amine p-hydroxybenzoate was dissolved in refluxing acetone (81 ml) and 0.94 ml
water. The solution was cooled to 48 °C and seeded with 100 mg of said compound.

The resulting shurry was allowed to crystallize for 50 min at 48 °C. This was then

20 cooled down to 0°C during 3 hr and left overnight at 0°C. The recrystallized material
was collected by vacuum filtration, washed with 40 ml acetone and dried in a vacuum

oven at 60 °C, for 24 hr to give polymorph A.

Polymorph B:
25 A 10 g sample of (2S)-(4E)-N-methyl-5-[ 3-(5-isopropoxypyridin)yl]-4-penten-
2-amine p-hydroxybenzoate was dissolved in refluxing acetone (81 mi) and 0.94 ml
water. The solution was cooled to 48 °C and seeded with 100 mg of said compound,
slurried in 1 ml acetone, and additionally washed with 1 ml acetone. The resulting
slurry was allowed to crystallize for 50 min at 48 °C. This was then cooled down to
30 0°C during 3 hr and left overnight at 0°C. The recrystallized material was collected
by vacuum filtration, washed with 40 ml acetone and dried in a vacuum oven at 60 °C,
for 72 hr to give polymorph B. This salt form was also dried up to 1 week in this last
step.

17



(1) 7.6 and 15.2 and 19.7, or (2) 6.4, 7.6, 15.2 and

19.7, or (3) 6.4, 7.6, 15.2, 19.7 and 30.6, or (4)
we2407/13484 8.2, 10.2, 15.2, 19.7 and 30. 6. *ThECT/US2007/068446

relative intensities are derived fromdiffractograns

measured with variable slits. Table 2. Sel ected Uni que

X- Ray Powder Peaks for Pol ynorphs B. Corrected 2Q

di st ance @I foRegbingns Blustratiye 7{ the present Bvent@npad & ngE®. 1® construed

9.2 .0 e 16. 9,5 :
5. 4% byt Aidieed " Theiverpioh iBe e og i gy sagvatents
3. 87 oYAhe2Biirhs 8.bé IR FrereiB. 75 VW 27.0 3. 30 VW
Definitions used: % Relative intensity* Definition 100
- 70 vs (very strong) 70 - 40 s (strong) 40-10 m
(medium 10-5 w (weak) 5 > vw (very weak) *The
relative intensities are derived fromdiffractograns
measured with variable slits. An enbodi nent of the
invention is (2S)-(4E)-Nnethyl-5-]3-(5-

i sopropoxypyridin)yl]-4-penten-2-am ne

p- hydr oxybenzoate which exhibits at |east the

foll owi ng characteristic X-ray powder diffraction
peaks (expressed in degrees 2Q : 1) 8.0, 9.6 and
16.1, or 2) 8.0, 9.6, 16.1 and 16.9, or 3) 8.0, 9.6,
16.1, 16.9 and 18.4, or 4) 8.0, 9.6, 10.5, 16.1, 16.9
and 18.4. Exanple 2: Determ nation of Binding to

Rel evant Receptor SitesBinding of the conpounds to

rel evant receptor sites was determ ned in accordance
wWith the techniques described in U S. Patent No.

6, 953,855 to Mazurov et al. Inhibition constants (Ki
val ues), reported in nM were calculated fromthe |1C50
val ues using the nethod of Cheng et al., Biochem
Pharmacol . 22:3099 (1973). Low bindi ng constants

i ndicate that the conpounds of the present invention
exhi bit good

18



high affinity binding to certain CNS nicotinic
receptors. Exanple 3: Synthesis of

WO28)7/134B)% - N- net hyl - 5-[ 3- (5-i sopropoxypyri di n) PCYAK2007/068446
penten 2-am ne p-hydroxybenzoate
(29) .- NEMet hyl - 5-[3- (5-1 sopropoxypyridin)yl]-4-pen
ten- an1ne phydr oxybenzoate was prepared according to
the procedures described in US application 11/270, 018.

AP S i oRA BLUAET pERkAH P Br A8 RaEPNYRRAASS (3.5

AL A10 g
(29) 1s6ﬂ15)307{‘§|pyiﬁd1h)yl] -45pe&13:n(25&niuﬁ® pp-bpbocyybynzosteneyhibitidg pem  X-ray

t en- m hydr oxybenzoat e was di ssol ved o
&1 R USabiRee TRTRE SRRSO APk QR fglesrees (-67) a
sol uticand Meand 9P el 1907.48 0C and seeded with 100 ng of

sai d conmpound. The resulting slurry was allowed to

crystallize for 50 mn at 48 OC. This was then cool ed

down to 09C dunin hjne,f;]]gh oer R INbsRUERCGnedNS-[3-(5-
recrystal ized nat rlgﬁ mgg collected byqvgggu ° ﬁ' B
filt nsaplropovsypymms’d 4v\pdnt¢n429armhe ap-bydsereybenrdatdy jeshibitmgaan X-ray

FL Cuﬁénw €‘ﬁ aE‘Ano%%)a%gfn hfa\(/)]Irn%% ra ter%sgc %&H{g e%g}@égcp {npthegées (2-6°) at

(ZS)aﬁAEBSBmeBMyH}E [3 (5-isopropoxypyridin)yl]-4-pen
ten- 2-am ne p-hydroxybenzoate was dissolved in
refluxing acetone (81 nm) and 0.94 m water. The
sol ution yag HREkES foBmtbBHd Cod lﬁgetﬁelpawﬁb@hs AQ@clafn Phnd B of
sai d conpound, slurried in 1 acet one, and
addi Plalmalmwlmsﬂﬁe% @98 1 nl acetone. The resulting
ihurry was allowed to crystallize for 50 min at 48 OC.
is was then cooled down to 00C during 3 hr and | eft
over ni ght 4at AQ®©lynidrph rafc (383-(4H)HN- mthylf&t[b(ﬁ -Bbpropaxypyridin)yl]-4-

col | ected,b vacuy mfiltration,, wash

acet SFE® na%@}{1 dﬁoxé’ % 8810m HEAT & 6(? 02961 qlorls7218(hated by
to glrééeysﬁﬂizuﬁ@f ﬂmeethﬂibll Smétdhrol,f BopTOpYR S@KSIO acktored ethyl acetate
to 1 week in this last step. The foregoing is

i || udhdeacglenigiles ne present invention and is not to be
ggnstrued ing thereof. The invention is defined by the
following clainms, with equivalents lainms to be

i ncl uded shdeicrysellise rpolymbrphaAdreyine s Xty geotdgndiffaetiop pattern
of ( %@ tagf}ﬁ t {Eﬁi Il%}ha?sl{oaln 11113 tab 1

i sopropoxypyr1d ten-

p- hydroxybenzoate exhi biting an X-ray powder

diffractiogn atte hav har.act er i

expressed8 H%ﬁ ?»éfhagm@{ﬁéPHWﬁd‘ik aﬁﬁﬁ%%dﬁm%ﬁglpmw“‘
9.7 sul%tanﬁal@rthéﬁaﬂ{el ak fiat fokyietaple 2B of

(2S)-(4E) - N-net hyl - 5-[ 3- (5-

I sopropoxypyridi n)yl]-4-penten-2-am ne

p- hydr oxybengg ?B@moﬁﬁ%h@r&h@% AP offs 51YaiRO VRES, for use in therapy.
diffraction pattérn having characteristic peaks

expressed in degrees (2-q) at around 8.0, 9.6 and

16. 1. 3. xtu ol yymorphs ¢ I n

polynorphs AD {ﬁb lﬁnlﬁha'onﬁm%%) ﬂX%ne%ffgj?%s %f6 in the
50 95 niaguRbtufe. of 4 meficpmbnt f@rtu@htnoednt of central nervous system disorders.

(2S) - (4E) - N-nmet hyl - 5-[ 3- (5-1 sopropoxypyridin)yl]-4-

pent en- 2- am ne p- hydroxybenzoate, wherein the

pol ynorph is isolated by recrystallization from

et hanol , net hanol, isopropyl alcohol, acetone, ethyl
acetate and/or acetonitrile. 5. The crystalline

pol ymor ph A having an X-ray powder diffraction pattern
substantially the sane as that ﬁyomn in table 1.



6. The crystalline polynorph B having an X-ray powder
diffraction pattern substantially the sane as that

WeRMA34034t abl e 2. 7. The pol ynor ph accor di ng PETAIN007/068446
one of clainms 1 to 6, for use in therapy. 8. Use of

the pol ynor Ahmaked FeH tRtnheédt 3P ¥erRRAE n@ols! Ght® disdr@rS comprising
in the manufacture of a nedi canent for treatnent of

cent PHINISIRG S 2 {PamER, dn sed ef suah. treatment, i thefapgutically effective
tr ealippit ot h L8R AYLEHE dhish 48k S,

conpri si né) ag%%[r}?lg)?ﬁer%ngr tg a%nﬁgﬁ?élﬁlglg(géd of such
treatnent, a therapeutically effective anount of the

pol ynor ph;acepr di t ny .one of cl ai 1tq 6..10.

nel Y Ior PARCSRL SRR P B o2 Rl R o % e group
sel ecomibtihg oMaghassgriged neaids) shpdiehedf, /AP cAHARG iRpEEment, pre-
nMenory i airme(nt mld cognitive inpairment, pre .
seni P lla%ﬁ‘ﬁtfaa PEaPISy AiEEmeRs diteispe senile diementineliementia of the
seni g e nt dyge)( deWE r%!i}ald%eﬂtﬁ,e vaaie H%Fé 5, k}’zﬂ&%’ner’s disease,

Lewy body denentia, vascul ar denenti a, zhel mer

di sealseke, sAM¥k edemants aeplent i aftentdnmp|deficit adiseddrj attention deficit
fig] tt -on _deficit. hyperactivit .

o ol Wlorach! WIS scrEebflchia PGB giporder and

di sosdéroaffertive disvrderaf f ecti ve di sorder. 11. The net hod

of aim9, wherein the disorders selected fromthe

group consisting of the treatnent of mld to noderate

dementi a pff. THoendhathell ORIm 9, WhBRIn Ak ld@RideRNselBfell Fdm the group
di sorder,  mld cognitive inpairnent and age associ ated

menofSPsishRg Pt therfreatment oAnpid P raedstite demeniiaobdhsi Alzbgimer’s type,

GOMDhkhchtiBY dBfciP AlsbMEr, ine SolnGle P& L -
effecti \/le am)culnt of the polgé;lm)r pﬁmpglg%gl?diﬁﬁgég(% gésg%c)llat%dngj smory

of ciepafgent.to 6, in association with one or nore
phar maceutical |y acceptabl e diluents, excipients
and/or inert carriers. 13. The pharmaceuti cal

conposi t i@ Acpbardiacaytital compdritibd tanpisipatalemtivef ingredient a

centpal nervous,.system di sorders. 14. An agent for )
tr ea{hfﬁgﬂ?u(%S‘flpycezﬁfﬁ)‘lvﬁl W&Mﬁ RYMRURh pcetslingdp any SRsiod glaims 1 to
eONP6,| i efsofitias withenk N rng&% SRArnAcRALMRIB tBRCATIAE Jexcipients

to any one of clainms 1t
and/or inert carriers.

13. The pharmaceutical composition according to claim 12 for treatment of
central nervous system disorders.

25
14. An agent for treatment of central nervous system disorders, which

comprises as active ingredient a polymorph according to any one of claims 1 to 6.

20



