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application clains benefit of U S. Provisional Patent Application No.
560/ 746, 8211’0%{‘?1%@ '1'\%%?90" 2006, S{A:iRgl d of the Invention ~— = The i
present i n\@ I F% 1@%;? 1] Eﬁ’%@ﬁ%};@? It -2-

(2S) - (4E) - Nme Jﬁy 543 C - sgt‘TpErE%poxf}’%‘%jjrélz iN)yll-4- pent en-2-am ne

p- hydr oxybenzoate, as well 10 as pharmaceutical conpositions

i ncluding the polynorph fornms. The present invention also relates to
met hods for treati nglhas wppleationr ¢lgmy bedefic ofi di.S. i yodsianaitl Pateis okgpdication a¥id
particul arly .congdi.b} gns di,S ers associated with dysfunction of
the central gnd%g}l}%%%mﬁggggy\?b%@gsystems, usi ng the novel pol ynmph
fornms. 15Background of the Invention In the fornul ation of drug
conpositions, it is inportant for t d substance to be in a form
in which it can be conveniently harﬂﬁﬁahﬁcﬁn‘ﬁm‘b‘bssed. This is of

i nportance, not onl yTHe présdnh envestiont reffes b evell padah@pi ifsighs of (2S)-(4E)-N-
commerci al | y-vi abl.e facturing process, but also_ fromthe point of
vi ew of subsequ8tyha ’&a‘é‘ipﬁ?ﬁé?xﬂ’fyn@@yﬂﬁaﬁeﬁﬁ&@mm%P‘W@H’ﬁ’@%’%’%n%s well

conprising tipe aetihienseRMPAUBHnpositions FedRR" thei Eom&pﬁmfaﬁﬁsacrw Sreddnt
drug conpositions, it is inportant that a reliable, reproduciblé and
const ant pl asnaVEHOBM0aTsIae (or Bethpds BF terting # vigy awicieal conditisnp fgd

adm ni strati on YRedew3Hnkl g}'{jculﬁiﬁ‘c%cﬁ%nsﬁﬁ@@isdi%éé’ asso%?a(lﬁédqaviﬁltd@gfﬁnctigrll gf(‘) the

stability, and "shelf Ii of "the active I ngredients are
very inportant Ffeipnng autgrgnigpergous ayseemgnising thanevel oplymsirh ifoms.
containing it, should preferably be capable of being effectively
stored over appreciable periods of tinme, wi thout exhibiting a
si gni ficant 8hange in the acti veBadigpomdref the Ipvepdior o- cheni cal

characteristics (e. i i it]on,.

hygroscopicity and ggl%%lﬁ#{i@@%gg%?e%%éﬁsfpﬁ ls%gﬁésnﬁ)yqrrt}lﬁéir gasﬁl?m‘?nge
be able to provicdes draifumiin vehichoit kan behernvenientip hareliodind irdegsspdi (Rhisais of
possi bl e. ] il ] ed SON W | Rreciate that  typically,, . if
a drug can be r;eﬁgﬁl ?ebhﬁa?rﬁ)gg% ?’nth\gﬁpé){néb e for ﬁ]o AR dago%lgfé %égf éable
crystal li ne for manuebiaing pgesssnimy alse from the point of view of subsequent manufacture of

20  pharmaceutical compositions comprising the active compound.

Further, in the manufacture of drug compositions, it is important that a
reliable, reproducible and constant plasma concentration profile of drug is provided
following administration to a patient.

Chemical stability, solid state stability, and “shelf life” of the active

25  ingredients are also very important factors. The drug substance, and compositions
containing it, should preferably be capable of being effectively stored over appreciable
periods of time, without exhibiting a significant change in the active component’s
physico-chemical characteristics (e.g. its chemical composition, density,
hygroscopicity and solubility).

30 Moreover, it is also important to be able to provide drugs in a form, that are as
chemically pure as possible.

The skilled person will appreciate that, typically, if a drug can be readily

obtained in a stable form, such as a stable crystalline form, advantages may be
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provided, in terns of ease of handling, ease of preparation of

sui t abl e pharmaceutical conpositions, and a nore reliable solubility
profile. wo2007lB&3¢onpound PCT/US2007/068446
(2S) - (4E) - N- net hy1 513-(5-i sopropoxypyridin)yl]-4-penten-2- amne is
known to provid Lnsth :
prevention of 5 cen({é #‘tt%él% \%%Jag % gg lr#’dcaéeg(?@ %%%Eﬁgsuﬂﬂ%c}%m&acﬁugal
synt hesi s, and icompesitens, randminbmddlablfe sotelllityprofile. eat ment, 1s described,

for exanple, in PCT 99/ 658 |1 and
bopl Loat on’ 117270, 018 CpetRasEAPER RS (R s R @R et Btk
by reference i n amiveiis kevvid toghovidelidbefiBar e aba bihie tréw[ﬁﬁit adior preventlo'ﬁhﬁ

present invention relates to t ol rphic fornms

055 < (48) s hypneshateas ristn SBeto e oyt T SRt anditsape fmethods
p- hydr oxybenz oatoen(emnexleﬂemﬁtgfs degtidd; el ekOnpds nmemb%s%wudcﬁmweu et
nmet hods of prep and pharmaceutic

conposi tions i né‘[ 8 HbUgﬁgp ’ﬁ%‘loynwzﬂﬁm%%wn‘iﬂ%? hgrellgrehy%arpga@fi
the p- hydroxybeweﬁéﬁn@%&mp&tﬁéﬁ) (4E) - N-net hy1- 543- (5-

i sopropoxypyridin)yl)]-4-penten-2-am ne are specifically disclosed.
The present invention also relates to nethods for treating and/or

preventing aow de variety of condifin@igy J"ﬂt‘ﬁ’ﬁ"‘g’? and
particularly those disorders characterize unction of

ni cotini ¢ chol i ner gi Ehaisesedinnimirelsko iWﬁB‘PlEFG@rn@C ﬁlﬂgbﬁﬂé$)s(4§bN'
i nvol vi ng neuro SAT I H:Q,Q(F
e’ 3@3186Hr0ﬁ6§ﬁ{/ehirn%%&l{eﬁ2 fih at es to nmet hods for

dopam ne rel ease. he “present nti"on also re

treating and/ or (@f@%@ﬁtﬁeﬁgeﬁiogé?@lém@?h%ﬁ@mB)sm@@ﬁdsroépren@’rngéhpsﬁo

(CNS) disorders i
neur ot r ansmi tte;f %1%ggm A %ﬁ)%éc)lﬁﬁitgrug%at ?%él?elcpto%‘g’l n condi th?Fum?h
(e.g., allevisat ﬁ@dpﬁmfﬁl}ep md@xmmmait nf/(@Slf@EhHmmlnsé-ﬁéB-(hg to a

subj ect an effe ﬁﬁg@ t, e 99 rns,

phar maceut i cal ?stoh%g%’lg’? on i7’1?]n4c]§? ngk%g suec dﬁ ?hgﬁ@gﬁgpggregrs The

pol ymmph fornms can b”éhqmcwiltdm:aﬁcm :tl*vereratcs I méﬂl@ds;fblatreamgeanﬂloc pleventing a
conposi tion that éen\?alngtggé contialf_tlmns O, 1so¥ ers unt B:glf rl @P%e (ﬁsom‘%ﬁs L‘Fharactenzed

pol yrmph forns Or mX ereof, as d
phar maceut i cal (oprrqlwﬁmwommaf |mmnmoclaﬂmerg1c36emdlﬂnmkswmmh1dfngr d(ss:)densf

ﬁ)-z ﬁi/;jﬁ g)lali)gl_ oatl %lv‘%‘]g?x& OH@@%}%%{})‘ lfaf né‘%{']}r]élﬁlsﬁ,vgleg Paémne re case.

interacts with Mhtprésnt innéntion hlsd ﬁ;lamwm&médssbﬂmtn@fana/osplby@ﬁﬁg digdrders,

hence has acts as.a therapeutic ent treat an revent a wd
variety of con dﬁgqhoﬁsceg p Fc% (C{\Ig) disorders, w 1cﬁ) are characterized gy an

alteration in normal neurotransmltter release, and also for treating certain conditions

(e.g., alleviating pain). The methods involve administering to a subject an effective
25 amount of the novel polymorph forms, or pharmaceutical compositions including such
polymorph forms.

The polymorph forms can be provided in the form of a pharmaceutical
composition that includes an effective amount of the one of the polymorph forms or
mixtures thereof, as described herein. The pharmaceutical compositions incorporating

30 the polymorph form(s) of (2S)-(4E)-N-methyl-5-[3-(5-isopropoxypyridin)yl]-4-
penten-2-amine p-hydroxybenzoate, which, when employed in effective amounts,
interacts with relevant nicotinic receptor sites of a subject, and hence has acts as a

therapeutic agent to treat and prevent a wide variety of conditions and disorders,



particularly those disorders characterized by an alteration in nornal
neurotransmtter rel ease. The pharnmaceutical conpositions are
bel i eved twOQ@oﬁl@j@;and effective with regard to prevenitpis@N68446
treatment of a wide variety of condl tions and disorders as 5
descri bed bel ow.

h f
et on o e caiasblBhy HoRER Mzl Rl pRARSE il RicRiRRSR

exanpl es set fotdldasbel ow. Detail ed Description 10Two pol ym)rph forms

of (2S)-(4E)- N-nethy 5345|soro ridin)yl 4-p

p- hydr oxybenzoat e, Ao © E’(‘if‘%@‘é’ l?fl‘gvehé?lli’&ﬁ%n B&ec ?'aerlng
these forns, andegﬁﬁt 0 Qiksreitfontane aleimBit ARCVIAE viriegyefidonditionsSint gisbiles es
forms, are descrl bed in detail below According to a further aspect
of the invenfi offecHbsddelow. provided a salt of the 15 invention in

substantial ly cryst atid oRedif did offel SPELELIIR PRAYR ifventidd ateltRblaintd inSletail
possi ble to produce salt Forms of the invention in forns which are

greater than 8098 s gepileddesqaptionynd exgmaica st A bsloWr yst al i ne" we

i nclude greater than 20% preferably greater than 30% and nore
preferably greater than 40% (e.g. greater than any of 50, 60, 70, 80
or 90% crystalline. 20According toPgfalledReseriptigBipect of the invention
there is al sg provideg, %ol?ﬁab hfoﬁx{EBotf{ﬁS)t@E) N&Y&WIJSSPﬁl(i 1ot @}F&yﬁhhﬁﬁ)yl]-
crystalline form By "parfially crystalline” we i nclude 59 bet ween
5% and 20% cr ys traentiré-aninge pdedrpedeapgteo phamgestiigal j qempositipag, msthods of
deter ni ned by t | bR SRR SR (Rt AR e bl RGE RS
(XRPD). O her tggﬁm ud(]as Ogﬁ% agl %g{ég)éﬁgéat% NVR, r?: T- n, gman orms,
spect r oscopy, diafefdescahed ialdet2ibbdavanni ng cal orimetry (DSC) and

m crocalorinetry, m

her ei n includes cherﬁx%cﬁ nggtablﬁdﬁ?eq as-ggt f{tﬁer%b nt%x?me}set% mvg{%dg%@t BFtle
"chem cal stlabi inqutlon mv&ubsuamiausderystaihne fotm. nmthdngh Wehswetfblmdtﬂmt EtlSQIOGSIbIe
salt forns of t ven an_isol at i he . a
conposition in vﬂﬁrg 1eF fa'iigmbsro Hhedugntion m nrﬁn%”u?% eﬁ{%rtthan 302 buflind
phar maceuti cal | yy étmbetpﬂtﬁaﬂiyer;@anme’e'm Jindlide (peeates tion 2806, @cﬁfm]mgsaa(eeﬂgn

SLorage cond &1 G SRS BTG G PeB e e e muyg o0 S DY

degradati on or 90%) crystalline.

20 According to a further aspect of the invention there is also provided a salt
forms of the invention in partially crystalline form. By “partially crystalline” we
include 5% or between 5% and 20% crystalline. The degree (%) of crystallinity may
be determined by the skilled person using X-ray powder diffraction (XRPD). Other
techniques, such as solid state NMR, FT-IR, Raman spectroscopy, differential

25  scanning calorimetry (DSC) and microcalorimetry, may also be used.

The term “stability” as defined herein includes chemical stability and solid
state stability. By “chemical stability”, we include that it may be possible to store salt
forms of the invention in an isolated form, or in the form of a composition in which it
is provided in admixture with pharmaceutically acceptable carriers, diluents or

30  adjuvants (e.g. in an oral dosage form, such as a tablet, capsule etc.), under normal
storage conditions, with an insignificant degree of chemical degradation or
decomposition. By “solid state stability”, we include that it may be possible to store

salt forms of the invention in an isolated solid form, or in the form of a solid



deconposition. By "solid state stability", we include that it may be
possible to store salt forns of the invention in an isolated solid

form or iwotdoe/Besin of a solid conposition in which ipot/gsianpssed
in adm xture with pharmaceutically acceptable carriers, diluents or

adjuvants (e.g. .in_an.oral .dosage form. suych. a t .

o) Munder nortpRled iR grRRgh e Bl i BHE ke vitn ol GRD Scfrattc
of solid state tarsiasfdiluemt oondjfvanty (e.€riy ab atal desagd form, such as a tablet, capsule
recrystallisation, solid state phase.transition, .5 . hydration, ..
dehydr ati on, ol PRkt PaFedsiOREE SPUIarE Vit A meigdificet leBisy OF salid e
st orage condi ti aassforinatdl @&g.t @pgaksatiod, ascrofalliations enlidr stkes pBdde armlsifdn)s
50C (preferably between 0 and nor e preferably

d 40C and 00 «
tenperat ures’ stRHLRD fﬁywugﬁdo,%’aﬁ?aé@% i e‘i‘fs@?’at’ém_er#"@mfrqeérﬂf 2opail s
(preferably at aiofHas RidditiensPi8SS4" Rinperatedt 4V Betieil Mirub 89 &id RS VEDeO
5 and 95% (preferably 10 to 68;?,°and/or exposure to 10 460 [ux of
W/ vi si bl e | i ghtRrefesblypeeieemb e 498 prstraore pregerably ioam dmpCHAHCcsoT ol fukd
to six nmonths). spRgeprestitd Bt BNSandSAlbhrs | BrefFabBf atl Jﬁlﬁoépﬁé&ﬁ:ﬂ%ﬂeﬁ{ire)
may be found to be leéss than 15% nore preferably I'ess than 10% and
especi al | y | ess rel#iys henziditiss efibetuedny ane §p bdefesrbbiolfye §64) apd/osexppsyre to
state transfgr ' Sfod- il L SROtMphdn ARREAGS &k e
that the abol@e@ng?l%ﬁ%fgg@ﬁgg%érﬁ%ﬁ’(foﬁ %%’?gdiﬂ%ﬁggﬁg?@t émgerat qu‘lé, 15
pressure and r emmntbgle Underisuth sondisipnsesadirfornsyaf themipgention may bafourd torbedess
condi tions, and o ' ' ] of, 4t o/ \M :

be experienced u??tr?éoc E%Jrrﬁg{%fega?’ rg%zth%gﬁgé’ %ndtégg%glrlgﬁ% gﬁ%? /\gn(%!%:éng%%l&
pressure of 0. 1degaded/dgcomposed, or solid state transformed, as appropriate. The skilled person
(2S) - (4E) - N- et Qyk - 543-.(.5-4 r X ridin -.2-am

The conpounds déﬁsﬁ(&: ra?%rg%gtgéf?azﬁ% %@ge%%?{%/oﬁ%&r %%e%éaﬁ d R%H{Pm% fgm%egdgm’
(2. 8) - (4E) - Nse plepsu Sl relabivd lsmpidigpepryeyr ¢xtienys df] rodmy estorapn c2aditiins,eand

p- hydr oxybenzoat.e i.ch has the r mul a: . The manner, i.n. whi

Phe” (28) (i - N e comiatasbiiCor BasB s Bismes e ) B PR fERg aftnd el
p- hydr oxybenzoat@rage (e.4. b SenjpetaymosiishtCaddarpiasure af 0. bearor epar ed can

vary. Approaches for preparing

(28) - (4E) - N-net hy1-543- (5-i sopropoxypyridin)yl]-4- penten-2-an ne

ar eUcSiescr: bed, f1_o(215?.}9217}8#.81%@%%#@@9@@5&@“%-ﬁnﬁ&ﬁ@-imﬂb al . and
in application : ,, pertinent portions o e

summari zed B8l ow,  The POy Fﬁeﬁl‘?e@%aramaa%eﬂym?%ﬁ Qf\@g)%@%&@ﬂ’aﬁ%{}
synthesis, in W-gbpbpsypirdth p#hten-2-amine p-hydroxybenzoate, which has the
(2S) - N- et hyl -\IQI-M(teI?ti-s%ut oxyggjrl%gnyl) -4- pentpeg- 2-%rri ne 1 s coupled
with the 5 3-sd®8®% uted 5-hal o-substituted pyridine,

5- br ono- 3-i sopropoxypyri di ne, under Heck reaction conditions,

foll owed by renteal of the tert-but oxy|car bonyl protecting group.
Typically, the typ Nfqgrth in W C. Frank et al.,
J. Og. Chem 43: 2947 (1978) and N§ J. lek et al., J Org. Chem
47: 5395 (1982) invol¥yingla pall adi tepr cat al yzed coupling of an olefin
and an aromatic halide™re used. The 10 required

(2S)-N-nmethyl -N-(ter oxycar bonyl) - 4- pent en- 2- am ne can be

synt hesi zed as fg ) £aR) - 4-Penten-2-ol can be prepared from
(R)-(+)-propyl ene ox according to procedures set forth in A

Kal i vretenos, J. K iTle, and L. S. Hegedus, J. Org. Chem 56: 2883
(1991), and Zhen treated with p-toluenesul fonyl chloride in pyridine
to yield (2R)-4-penten-2-ol .p- e ate. . (ik)<:The r | .1
tosyl ate can 15 be hg%tné ] 15Hvthfb%?@%féﬁ&%&gl}%&[%%Sd?omo Oﬁ%%gﬁ%nﬁg]""
(as a 40% aqueoypsnta?-amime-hidroxgheiedatey if as polgintphic foysetah be prepared can

2S) - N- et hyl - 4- penten- 2-am.ne. (Lii). T esul ti m ne can _he
1 bwed to § eac Rl (PEREIRAIE FiEYRE PP A L RaPore s gy e
side chain, (25)-Nnethyl-N(tert-butoxycarbonyl)-4-penten-2-am ne.

a
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20 synthesized by two diffefent routes. In one preparation,
3, 5-di bromopyridine is heated at 140C for 14 hours with 2 nol ar

equi val entygoQho7A9436Si um i sopropoxide in dry isopropan®cigsbiIRes146
presence of copper powder (5% w w of the 3,5-di bronopyridine) in a

seal ed glass tube to,yield 5:br -.3-isopra i di ond
preparation of §9IBT'%'%@§9 R g‘g;?fﬁ‘f“aﬁﬁég%ﬁﬂyg%@ﬁ@n@c@?ﬁ@cﬁ al.
aci d can be per &aad RS HplicaBidn {1020, petingnt porBoBEDWhich bicRinGmaticd bélow.
converted to 5- brom)8i cotinam de by.treatnment with t'téi onyl %{l;ht)}éi dgé
fol l owed by reacti on”Bt SPHENT APREPATR FVQIVEs A PRI eEEFRIoPREES iR ol
ammoni a. (i) Thkid, g3SH-N nitehybNIERITR Dk fRfbofi)E-Hentenill-Gitin® ks bopiplde Sami thed
by C V. Geco et al., J. Heteocyclic Chem 7 €a> 761 (1970), is
subj ect ed t o3 HoP MUy hadetubsitted pYridig: srEfmoud-SepreaRodYRYRIIRS dREstiHeek
and a 70% sol ut kQeridfcopdtiéts UBliGFed by RaRADS thetertbio Qcarﬁbxgl pR&elidd Fshp.
3-am no- 5- bronopyridine, previously described by C~ V. eco et al.,
Het eocycl i ¢ Chervpiflly) the rpes pfimo@yurecighiogh ie 8h ke traal et ¢, /. Org. Chem. 43:

5 b 3. e b ) ) ) ) ) o
onoter o o) congt¥ PSPHURNLK MUBE B U, hE el 47598198 bilobfne o
di azoni u m sal t mltaﬁiujns@pdgghnmplipg) oﬁiag!cdiefﬁ- and an aromatic halid-e are used. The
g[ Efﬁhﬁi g_sogqgggg xgéxery g)r.lp.g?eﬁ@gﬁ@@é.ﬂu%%%ﬁﬁﬁ-alpxlﬁ&%-gﬁﬂg bR Hthesized
(2S) - N- et hyl - Nag fadlows:b Ut) ORRE AP broeny2-pl chnerprepared- faom 1(R)-(-poayleneeakidsyt
\ Coni trile-triet / : 4 ) | o

1 acelon (1] erbRILIR (G kg L0%, 3, KRS poOTRERAL
The reaction ca@rpeClenc®6r RERI (1621)psndnihat reged Wih panjpareaiifoaylathidide in

f 20 h t = . . .

(55 2 Cams < et ngtrdile sietd. (R)dsapsy Bk Blucusmlionate, G Bheselingy Py Hesy 1

] - 4- pent en- 25 anmb& ReatdRamitvZ] mokr éduivalests bf Biathglxyita (Boed% prehreblutigh) in

group can be acgoml j.shed. tre Wi 0 l.ar_.equi. nts af
trifluoroaceti c&é‘%h??f‘%‘?s& é"eﬁ %ﬁ'@e ;if é?eﬁgg'z'amme’ {11}$a’|r§e rééulfing
(2S) - (4E) - N- net hyiibe 24i3bd Aload o @ h i-teetibndyy ditardoraeih efherdo 3idld e sidd
I'1. p-Hydroxybenzoa |t of .

(25) " (41 - N ot FS B2 3 e P BRIy PRD AR en- 2- ami ne
Typically the 8_— hg/drlmeymmaitetg@@mdiﬁa‘,.(é.g.§b=b&d&ﬁ)-?jif§8ﬁiap&wyxﬂﬂﬁ_ )6§r be
i sopropoxypyridin -4-penten-2-anine i s prepare / reactjng,abou
one equi val &fit i@t%fll‘iﬁ}wﬂi’ Sﬁf}f?@?f%t% Iﬁ&’i“'_cP"Wa{aﬂon’ 3=5"be°m°PY“dm° _lsaheatf’
(2S) - (4E) - N- et by 14056 3o Br h&pd WRR DXMUOMF éﬂidﬂ)eﬂtl]of‘ﬁbtaQﬁ{M 20prépkiMeg dr
sone suitable solvent, such as nethanol, ethanol, isopropyl” al cohol;

acetone, ethyl #eepeanel indhe presenesrmficeprerpovgiontsts, méw ofigheck>-dibromopwisine)
in the reaction;jy by glass scgyﬁ@{dﬁ%%‘?-ﬁso oﬁg)grg?kﬁﬁﬂepﬁqedoﬂd fbRtlon of

US application 11/2/0,018. 20 ynor p

(2S) - (4E) - N- met Ayprong-Pisppopexypyridipe xery r i-biompyibdtinic- peidht cam 2beapérfosmed as
hydr oxybenzaoat e . (D) 5. fe < ; e
Ly oxybenzas 4@1% Q %?iQn@%%HBPQ&d £ BRrE Qs o AY AR A YPEARORM

[ 3- (5- i sopr opox ypl rthidhyh )chibyifle, Loliroret dry- Ractinn 06 ther ietednsigito sadl chiafdehwith
pol ynor ph forns_of - : 1-543- (5-1.50pr,0ROX ri.din -
e panten- 2. an naeors i o IIRMNE onicd RRUORRARY, LB E
the salt in var Vodsecs ot \abny sHerReprlie Srina7{4y.e760r Q2 uis esabjestel @i Hefimahm

t he Exanples. A.varj ety of solvents e, ut.ilized j.n the. for Lon

of pol ynor phs Ad%%iaﬁ?y%gf ! ﬁ*ta‘f”ih 8?@3&215“8 mg%la’\"fgﬁ_ti(o% sygten o Bleiot

rec ][ yst al(! i zati bypoﬁ:lwe.c{ﬁ'f) 'Dﬁg Iée(l?/lﬁﬁn%mhmﬂﬂ@ﬁ%n%p@ﬁdiﬁb, Itpfbvro?ﬂ)anésgg!;& bpar e
30 form (i.e., at er o pol_ynor or eat er an

pol ynor ph B). T%re fi0 & 'i’g[}{et“f’? ‘ﬁFé‘(’}’F-J@S: @dt@%%%@eyﬂf romo-

pol ynorph B in B&loplopdsebyridne & fiaiofi4ioh SathCikodnyR Binke Ymfe | AR ¢RliGons,

urity).
P y) followed by treatment of the intermediate diazonium salt with isopropanol to yield 5-
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Dependi ng upon the nmanner by which the pol ynorphs described herein
are formed, the polynotph can have crystal structures that occl ude
sol vent s tWatz@rBe4ges esent during pol ynorph formation. Thgﬁlusioh‘ﬂoﬁsuﬁ
pol ymor ph can occur as hydrates and ot her sol vates of varying
stoichionetry of solvent relative 29 yl .
543- (5-isopr opoxyﬁly |ﬁ°3{?r§5’ffp)ﬁld'|5’8n er- Eaehaagn nze py%ddrl\%@@ ngfoassbmmog’
Representative s;ej:mpmyﬁyrtdh&t arclaf2SpN mmlgdil\lt(merqdnmmcaebomyhl#@enten-z-am1ne is
recrystallize the i.ncl yde, .wi t hout Ilmt

met hanol , i sopr 8369%)‘3‘?{ gtlomt‘gﬁ'grfeg)ﬁg’,m@t(%& V-OSPE AL lgﬁﬁ? ns1s¥mg&°l mole
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methods described herein, are selective to certain relevant nicotinic receptors, but do
not cause significant activation of receptors associated with undesirable side effects at

25  concentrations at least greater than those required for modulation of CNS neuronal
activity. The selectivity of the compounds against those ganglia-type receptors
responsible for cardiovascular side effects is demonstrated by a lack of the ability of
those compounds to activate nicotinic function of adrenal chromaffin tissue at
concentrations greater than those required for modulation of CNS neuronal activity.

30 Thus, administration of the compounds provides a therapeutic window in
which treatment of certain CNS disorders is provided, and certain side effects are
avoided. That is, an effective dose of the compound is sufficient to provide the

desired effects upon the CNS, but is insufficient (i.e., is not at a high enough level) to
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theft entirety. Vi Experlrrenta s Exanple 1: Anal ysis of the Two
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mug, H P. & A n 974 racti.on. Pr
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formul ati on i n wvegthbié liquid or mixture of liquids); intrathecally; intracerebroventricularly; or

transdermally (e.g., using a transdermal patch or by powder injection). Although it is
possible to administer the compositions in the form of a bulk active chemical, it is
preferred to present each compound in the form of a pharmaceutical composition for
25  efficient and effective administration. Exemplary methods for administering such
compounds will be apparent to the skilled artisan. For example, the compositions can
be administered in the form of a tablet, a hard gelatin capsule or as a time release
capsule. The administration of the pharmaceutical compositions described herein can
be intermittent, or at a gradual, continuous, constant or controlled rate to a warm-
30  blooded animal, (e.g., a mammal such as a mouse, rat, cat, rabbit, dog, pig, cow, or
monkey); but advantageously is preferably administered to a human being. In
addition, the time of day and the number of times per day that the pharmaceutical

composition is administered can vary. Administration preferably is such that the active
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5 provided in adm xture with pharmaceutically acceptable carriers,

di luents or adjuvants (e.g. in an oral dosage form such as a tablet,
capsul e etwoppomdss nornmal storage conditions, with anPC’IYﬁByu’i/dﬁbclant
degree of chem cal degradation or deconposition. By "solid state

stability”, we iRedaidR df Rt phbdmaABYicd QoRPSHoRifterh@ wﬁﬁﬂe@epﬁ)ﬁlsﬁesf\ﬁfhﬂﬁﬂlgf
the invention inan isolated solid form or in the formof a solid

fornul ation in holywf &k shbiedt shasreffostdbel fingtiendng &b e NG tMore specifically, in
phar maceuti cal | s éfg_g]? gd E1d of
an oral dosage ¥{-oér%1 gs ﬁ&gosfgg aalg S&ml(ﬁllv:IJ apsu 12 mgs;hg}? ,éé\jﬁgfé?m%om sfted?
st orage conditi opms), thedetrElevant fepeptag sitftyreawhichelgve en effect uipanghe fuact@nmg of
transformati 2 d state
phase transiti on%%dwém"m"ﬂ%%tt%r ngg‘? %ﬁ#@%@g%@g&gs%ﬁ%eh

desol vati sation). 15H1eaappfo@satefdo§mm°r th lcolsp@md ge thao aount effective me presient
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ressure), rela e.nu | es et wee an 0 rerera 0

D05 - ml o et B dsmein Fan o LETBED fige i pRnriges

periods (i.ao 26: tHeppbtic éoRN, Gius @GHuRIngtin e&ffemvﬁqmmamn bhdestmsitCdt the

conditions, salt, faor of he i nve ound to be less than
15% rnore pref eh‘é?fﬁ?fﬁ sW {‘Wati@%&?ﬁg‘s‘gfg% f%ﬁei‘%)’ela@ggntt" &9@@%“} 1s an
chemical |y degr adegt deGioRROShss Biross Ghd Blosd-BraR ﬁaf@das)ffemenmjecta% bind to
appropriate. The_skilled person will appreciate that

th
above- ment i onedIRYFEITERET SRR the RFainsok B shlsrbeAndttn rl’é"d“]ﬁFee@é aFtErity o
relative hum di {YevhRRE&RIRR re@blof QBRSO {e. g%@m&@heﬁét%ﬁﬁ&eﬁéé&%&d &3
and that certain conbinations of these extrenmes wl
experi enced 1éiurT°ﬁ'dfﬂPﬁ)Ff¥rﬁffB°§t’Q)P§‘g@mPé qj . tregimestyple Fhgt d}ﬁc@dee)r Psv@tmndofathe
pressure of 0. 1df9@rﬁ%r lsBmafe 15 deBQfdRAhE it | o othé %ﬁn&EmEQnytﬁprd%BrdAr
A sanmpl e of pure Po A was provided and tested
and shown in taEreemI.Lent @W@r@@r@' ismﬁf@ﬁﬂﬁd%' afdetreaspinghe Blnptoms assoclﬁted Wlth
sanpl e of pure I
and showun |1 ¢ alt QRGREAS o alfiforRloR i E ool Sk BE gnifior o AR
orientation of the tThs gffettimulpsshiag vinyy dependingeupen fagtoatisucio azite epnditive of f

a nmet hod coyld I 1. 0l Jm P L Ol

i thout 1 nofbas R5A S BREH o L TLERR B0, Pl RALEK b dhich e
form This st udyharmmhmljccamositim B aﬂmixﬁsierdbrﬁ’m‘élumhmpmmsl lhe effective dose
presentation suﬁh t dur i rag dat col Iect an. 1 he ovvder ¢
Pntensi fies rendl HPSHSMRAIE ghE tfeq“’r‘ﬁsaé:‘P%&e%?gs QDo rl%a’&é‘éla“‘io
m mc the size affficibe t@tnfmdnla&a-alpwlraesrecé;ﬁ:riabéf&cﬂneuﬁﬁiaﬁml&d (elgi, qogamine)

X-Ray Powder Pea e%sef b%ri.: the unt s!?ou?d be msc?tr cient to mduce(:) effects on skeletal muscles and

25  ganglia to any significant degree. The effective dose of compounds will of course
differ from patient to patient but in general includes amounts starting where CNS
effects or other desired therapeutic effects occur, but below the amount where
muscular and ganglionic effects are observed.

Typically, the effective dose of compounds may require administering the

30 compound in an amount of less than 5 mg/kg of patient weight. Ofien, the
compounds may be administered in an amount from less than about 1 mg/kg patent
weight to less than about 100 pg/kg of patient weight, and occasionally between from
10 pg/kg to less than 100 pg/kg of patient weight. The foregoing effective doses
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typically represent that amount administered as a single dose, or as one or more doses
administered over a 24 hour period.

For human patients, the effective dose of the compounds may require
administering the compound in an amount of at least about 1, but not more than about
1000, often not more than about 500 mg/ 24 hr./ patient.

The compounds also can be administered in composition compositions that
incorporate other ingredients, such as those fypes of ingredients that are useful in
formulating a diagnostic composition. Compositions useful as diagnostics can be
employed as set forth in U.S. Patent Nos. 5,853,696 to Elmalch et al. and 5,969,144 to
London et al., the contents of which are hereby incorporated by reference.

The compounds can also be formulated and/or administered in combination
with other therapeutic compounds, such as those used in the treatment and or
prevention of CNS disorders.

US Provisional Application Serial Nos. 60/746,808 and 60/746,821 are

incorporated herein by reference in their entirety.

YI: Experimentals

Example 1: Analysis of the Two Polymorphie Forms

The Polymorphs A and B were generated as described in Example 4.
A. Methods

X-ray powder diffraction analyses were performed using a PANalytical X'Pert
Pro MPD diffractometer for 96 minutes from 1 to 60° 20 with and without internal
standard reference. The 20 angles were corrected with regard to the standard values
whereafter calculation into d-values (distance values) was done. The d-values may
vary in the range 2 on the last given decimal place. The sample preparation was
performed according to standard methods, for example those described in Giacovazzo,
C. et al (1995), Fundamentals of Crystallography, Oxford University Press; Jenkins,
R. and Snyder, R. L. (1996), Introduction to X-Ray Powder Diffractometry, John
Wiley & Sons, New York; Bunn, C. W, (1948), Chemical Crystallography, Clarendon
Press, London or Klug, H. P. & Alexander, L. E. (1974), X-ray Diffraction
Procedures, John Wiley and Sons, New York.

12
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The term “stability” as defined herein includes chemical stability and solid
state stability.

By “chemical stability”, we include that it may be possible to store salt forms
of the invention in an isolated form, or in the form of a formulation in which it is
provided in admixture with pharmaceutically acceptable carriers, diluents or adjuvants
(e.g. in an oral dosage form, such as a tablet, capsule etc.), under normal storage
conditions, with an insignificant degree of chemical degradation or decomposition.

By “solid state stability”, we include that it may be possible to store salt forms
of the invention in an isolated solid form, or in the form of a solid formulation in
which it is provided in admixture with pharmaceutically acceptable carriers, diluents
or adjuvants (e.g. in an oral dosage form, such as a tablet, capsule etc.), under normal
storage conditions, with an insignificant degree of solid state transformation (e.g.
crystallisation, recrystallisation, solid state phase transition, hydration, dehydration,
solvatisation or desolvatisation).

Examples of “normal storage conditions™ include temperatures of between
minus 80 and plus 50°C (preferably between 0 and 40°C and more preferably room
temperatures, such as 15 to 30‘;C), pressures of between 0.1 and 2 bars {preferably at
atmospheric pressure), relative humidities of between 5 and 95% (preferably 10 to
60%), and/or exposure to 460 lux of UV/visible light, for prolonged periods (i.e.
greater than or equal to six months). Under such conditions, salt forms of the
invention may be found to be less than 15%, more preferably less than 10%, and
especially less than 5%, chemically degraded/decomposed, or solid state transformed,
as appropriate. The skilled person will appreciate that the above-mentioned upper and
lower limits for temperature, pressure and relative humidity represent extremes of
normal storage conditions, and that certain combinations of these extremes will not be

experienced during normal storage (e.g. a temperature of 50°C and a pressure of 0.1
bar).

B. Results

Characterization of Polvmorph A

A sample of pure Polymorph A was provided and tested “As-Is” by XRPD and

shown in table 1.

Charagterization of Polymorph B

13
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A sample of pure Polymorph B was provided and tested “As-Is” by XRPD and

shown in table 2.

The diffractability and preferred orientation of the two polymorphic forms

were studied to determine if a method could be developed to minimize preferred

orientation without increasing the amorphous content or altering the polymorphic

form. This study involved attempts to randomize the sample presentation such that

during data collection the powder pattemn intensities remain somewhat constant.

crystals must be reduced to mimic the size of the other samples.

The

Table 1. Selected Unique X-Ray Powder Peaks for Polymorphs A.

Corrected 28

6.4

7.6

8.2

10.2
14.7
15.2
16.4
17.7
18.1
19.0
19.7
21.9
22.2
22.6
22.8
23.5
23.8
24.2
272
28.5

distance (A)

13.9
11.7
10.7
8.6
6.0
5.8
5.4
5.00
4.89
4.67
4.51
4.05
4.01
3.93
3.8
379
3.73
3.68
3.28
3.13

Rel intensity

VW

VS

- 3 3 €

i s 3 3p dd3d4dB< i g

pum—
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30.6 2.92 m
349 2.57 VW
36.6 246 vw
Definitions used;

% Relative intensity*  Definition

100 -50 vs (very strong)
50-10 § (strong)

10-2 m (medium)
2-0.7 w (weak)

0.7> - vw (very weak)

An embodiment of the invention is 2S)-(4E)-N-methyl-5-[3-(5-
isopropoxypyridin)yl]-4-penten-2-amine p-hydroxybenzoate which exhibits at
least the following characteristic X-ray powder diffraction peaks (expressed in

degrees 20):

(1) 7.6 and 15.2 and 19.7, or

(2) 64,7.6,15.2and 19.7, or

(3) 6.4,7.6,15.2,19.7 and 30.6, or

(4) 6.4,7.6,8.2,10.2,15.2, 19.7 and 30.6.

*The relative intensities are derived from diffractograms measured with

variable slits.

Table 2. Selected Unique X-Ray Powder Peaks for Polymorphs B.

Corrected 20
distance (A) Rel intensity
7.7 114 s
8.0 11.0 vs

15



100- 50vs (very strong) 50-10s (strong) 10-2m (nedium 2-0.7w (weak)
0. 7>vw (very weak) An enbodi ment of the inventionis _

2S) - (4E) - Nvoebdm340843- (5- i sopropoxypyri di n) yl] - 4- pent eFCRUSI0MB8446

p- hydr oxybenzoat e which exhibits at |east the follow ng
characteristic X-ray gowder dléﬁractl onégeaks (expressed in degrees
20): (1) 7.6 and 15.% and 19.7,7or (2) 6, 15.2 and 19.7, or
(3) 6.4, 7.6, 15.2, 10%. 7 and 38)46 or (#4v 6.4, 7.6, 8.2, 10.2, 15.2,
19.7 and 30.6. *The | ative i ?ensities are derived from

di ffinctograns rreaerséd with variable sIfts. Table 2. Selected Uni que
X- Ray Powder Peaks fignn Pol ynorphs B. Corgected 20 distance (A) Rel
intensity 7.711.4 8.1(3191. Ovs

m
18.4 482 w
19.0 4.66 w
21.1 4.20 W
219 4.05 W
22.9 3.87 W
23.5 3.79 VW
23.7 3.75 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 from diffractograms measured with variable slits.

An  embodiment of the invention is  (2S5)-(4E)-N-methyl-5-[3-(5-
isopropoxypyridin)yl]-4-penten-2-amine p-hydroxybenzoate which exhibits at least
5  the following characteristic X-ray powder diffraction peaks (expressed in degrees 20):
1) 8.0,9.6and 16.1,0r -
2) 8.0,9.6,16.1and 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, 169 and 18 4.
10

Example 2: Determination of Binding to Relevant Receptor Sites

16
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Binding of the compounds to relevant receptor sites was determined in
accordance with the techniques described in U.S. Patent No. 6,953,855 to Mazurov et
al. Inhibition constants (Ki values), reported in nM, were calculated from the ICso
values using the method of Cheng et al., Biochem, Pharmacol. 22:3099 (1973). Low
binding constants indicate that the compounds of the present invention exhibit good

high affinity binding to certain CNS nicotinic receptors.

Example 3: Synthesis of (2S)-(4E)-N-methyl-5-[3-(5-isopropoxypyridin)yl]-4-
penten-2-amine p-hydroxybenzoate

(28)~(4E)-N-Methyl-5-[3-(5-isopropoxypyridin)yl]-4-penten-2-amine p-
hydroxybenzoate was prepared according to the procedures described in US
application 11/270,018.

Example 4: Preparation of Polymorphs A and B
Polymorph A:

A 10 g sample of (28)-(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 slurry was allowed to crystallize for 50 min at 48 °C. This was then
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:

A 10 g sample of (28)-(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,
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
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



70 - 40s (strong) 40-10m (medium 10-5w (weak) 5>vw (very weak) *The
relative intensities are derived fromdiffractograns neasured with
vari abl e sWPt280713#HBtbodi ment of PCT/US2007/068446

t hei nventi oni s(28)-(4E)- N net hyl-543-(5-

i sopropoxypyridin)yl]-4-penten-2-am ne p-hydr oxybenzoate whi ch
exhibits at least 5 the, follow ng characteristic X-ray

diffraction peaks (eX f@§e§@ag Isriligpagiveof thegyesent juventign a@ilsnawab%onfweér
2) 8.0, 9.6, 16.aliditthe Rt THe u%)engorﬂs d&inBd b eﬁ)lloﬂtﬁ gla%dwﬁ‘ﬁecfawa%ts
4) 8.0, 9.6, 10.5, 16,1, 16,9 and 18.4. 10 Exanple 2 Det er mi nati on
of Binding to Ré’lfg\?éfﬁtmﬁé@‘éﬁ‘t’]@iiedgp?r% Bi ndi ng of the
conpounds to relevant receptor sites was determ ned in accordance
with the techniques described in U S. Patent No. 6,953,855 to Mazurov
et al. Inhibition constants (Ki values), reported in nM were
calculated fromthe | C50 val ues using the nmethod of Cheng et al.,

Bi ochem Pharmacol. 22:3099 (1973). Low 5 binding constants indicate
that the conpounds of the present invention exhibit good high
affinity binding to certain CNS nicotinic receptors. Exanple 3:

Synt hesis of (2S)-(4E)-N nethyl-513-(5-isopropoxypyridin)yll-4-

pent en- 2- am ne p- hydroxybenzoate
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10(2S)-(4E)- N I\/bt”‘hyl- 543- (5-i sopropoxypyridi n)yl] - 4- pent en- 2- am nep-

hydr oxybenzoat e. was prepared accarding to the procedures descrt+bed—+n
US application 11/270,018. Exanple 4: Preparation of Polynorphs A and
B 15 Pol ynorph A A 10 g sanpl e of

(2S) - (4E) - N-net hy1-543- (5-i sopropoxypyridi n)yl]-4-pent en2- am ne

p- hydr oxybenzoate was di ssolved in refiuxing acetone (81 m) and 0.94
m water. The solution was cooled to 48 C and seeded with 100 ng of
sai d conpouddimsThe resulting slurry was allowed to crystallize for 50
mn at 48 C. This was then 20 cooled down to OC during 3 hr and left.
overnight at 0OC. The recrystallized material was collected by vacuum
filtration,l.waskhed wirystellig isefatedc ep@dpeomind dri edfi n ESyFEHNmethgn at

60 C, for 24rhk: i ; no A F i DA LA, np], e of
(2S) - (4E) - meﬁer@ﬁs 1‘-"%51‘@( @@}’?B%é"@%’a?yaggﬁ %‘5’%"3‘% e-ﬁﬁ"f‘%éé}thgebﬁf"%fﬁgn@ e

p- hydr oxybererdendifiaetion ghtterohayind charactegticpriks gxmaesetdon degt®4 (226°) atand 0. 94
m water. The sl %2&@%9?90' ed to 48C and seeded with 100 ng of

sai d conpound, slurried in m acetone, and additionally washed with
1 mM acetone. The resulting slurry was allowed to crystallize for 50

mn at 48 Thi,s ey, : ed 0 R0 OCG.dur | | ef t
over ni ght zcaét' oc” The rSEea}(i:’?l?/ést%%FéPi z ‘ﬂ%f’%ri él vvgg co 3%8&%%@{'8% acuum
filtrati on,5-lRd8lsepdopakyyridi)vit4-peost-Grminerpchydroxgbniaateaexhibitingan vy at
60 C, for 7 ' Ihi r. A ried up
to 1 week ip%“;taﬁidﬁsfﬁflgfgﬁgggp&ﬁwé %ra%teﬁlﬁte& p?‘ %k?g{d:‘cr)?s%eg lﬁyﬁf ?s? ﬁggi ve of
t he presentarduid:9-danddfid-i s not to be construed as limiting thereof
The invention is defined by the followi ng clainms, with equival ents of
the clains to be included therein. Cdainms 1. Acrystalline isolated
pol ymor phAG¥ ( 2Sﬁqq@;e_qﬂpﬁlgq\ppyhs_compnsmg the isolated polymorphs A of claim | and B

543- (51 sopr@ppRyY P thiths B ¥-ddpdspent en- 2- am ne p- hydr oxybenzoat e,
exhibiting an X-ray powder diffraction pattern having characteristic

peaks expressed in degrees (2-0) at around 7.6 and 15.2 and 19.7. 2.
Acrystal ling i sohadrpshinRliseiRuRDBRbE A rabithEhn RErAEIINLr diffraction pattern

substantially the same as that shown in table 1.

5. The crystalline isolated polymorph B having an X-ray powder diffraction pattern

substantially the same as that shown in table 2,
6, The polymorph according to any one of claims 1 to 5, for use in therapy.

7. The polymorph according to any one of claims 1 to 3, for use in the treatment of

central nervous system disorders.

8. The polymorph of claim 7, wherein the disorder is selected from the group

consisting of age-associated memory impairment, mild cognitive impairment, pre
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5-[3-(5i sopr opoxypyr| di n) yl] - 4- pent en- 2- am ne p- hydr oxyben;oate

exhibiting an X-ray powder diffracti-on pattern having characterrstie
peaks expressed in degrees (2- 0) at around 8.0, 9.6 and 16.1. 3. A
m xture of pol ynorphs conprising the isolated polynorphs A of claiml
and B of claim2 in ratios of 5:95 to 95:5. 4. The crystalline

i sol ated pol ynorph A having an X-ray powder diffraction pattern
substantially the sane as that shown in table I. 5. The crystalline
i sol at ed polssnite dphenBa feanly engetaiziginess diproseieeni idérhentie {deorentiredf ther n

subst anti al I ph
accor di ng t%&g%’l Qgrsﬁﬁfl,@@?fﬁn&ﬁge g-?%g&cﬂ%at‘ Meﬁtlazf&l!]zh? eﬂ"{ﬁsera)& Q;l%%r

pol ynor ph aAHIﬁ@mgt:awnmhy a@’m;loofief'mltdismderlatteomﬁ deﬁ@thmpstectwnyt he
treatment o t m)rph of
clarm 7. whdrS G Rd SNy S kR Bl Ber i B RO B g
of age- assodisadesd menory inpairnment, mld cognitive inpairnent, pre
senile denentia (early onset Al zhei rrer' s di sease), senile derrenti a

(denentia of the Al zheiner's type), Lewy body denentia, vascul ar
denmentia, AP-zheiTirepolgmerpk efpdaim Tswhenkinthe Als@Eerdessisoied fow drepdreup,

att ent i on dehligidk ot i Hiddersfldofiia QP ik WRCLAGH ek dF sor der,
dysl exi a, I zophreni a, |zo reni orm I sorder an

schi zoaf f ecf!lsw@r,dmkimoaleﬁve ln@alrmméanpegwmcphdafemt)dhmiﬂnemher ein the
di sorder is selected fromthe group consisting of mld to noderate

denentia of the Al zheiner's type, attention deficit disorder, mld
cogni tive itpai Useaithapadyreqyph atexrding wtany orrenfoieimsi irtp Jiin the menufactige ofUs e

of the polyiREROnRRARH fthidint & B RRGUONEh Ao, L0 O 1N the

manuf acture o cament ftor treatrre central nervous system
di sorders. 11. A pharnmaceutical conposition conprising as active
ingredient f th%ﬁﬁﬂ%hﬁi@él|cb/mﬁ;sft'%ﬁ:Edrﬁftsﬁwﬁvéﬂlgém&tQ?He tiekly
according to_any ‘one of clains , I'n association wth one or

nor e phar nedBiveaaPsf ohthe aplymppk agpiding i 40y casefickiant ¥ Sadsweiatioher t
carriers. ik onEQ?mQR%Bﬁmﬁ@édiléaﬂ?hcc@ﬁﬁﬂ?@cﬁlu&dt@@x«fi’}ﬁ&@ SaRPinkR cahigbm 11
for use in the treatnent of cen nervous system di sorders. 13. An
agent which conprises as active ingredient a polynorph according to

any one of plainge ﬂhaFrﬁ’ac@utlca[%mFJ St Rn AEL8AKneaAE A 18 450 irthé@rdiirdent 60T

use in the treatnent of central nervous system di sorders.
central nervous system disorders.

13, An agent which comprises as active ingredient a polymorph according to any one

of claims 1 to 5.

14.  The agent according to claim 13 for use in the treatment of central nervous system

disorders.
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