TOSYLATE SALT OF A THERAPEUTI C COVPOUND AND PHARMACEUTI CAL

COVPOSI TI ONS THEREOF The present invention is directed to the

t osyl at e swibtzomsfosofae conpound 5 of formula 1, as descridiem:2ienioss
to a pharmaceutical conposition conprising this salt, and to nethods
of treatnent of disorders or conditions that nay be treated by

ant agoni zi ng histamne-3 (H3) receptors using the tosylate salt.

H stamne is a well-known nediator in hypersensitive reactions (e.g.
allergies, hay fever, and asthma) that are commonly treated with

antagonists 10 of histamine or "anti histamnes.” It has al so been
established that histam ne receptors exist in at |east two distinct
types, referred to as HL and H2 receptors. A third histam ne

receptor (H3 reCGptOfTS‘YEA*PE'SAE B¢ Aﬁa@é%tﬁné&bﬁuﬂd?mn AND

neurotransm ssion in

receptor is 15 thought T\ SPdSee oyl 1HE
hi st am nergi ¢ nerve endi ngs (Nature 302 S32- 537 (1983)) The

exi stence of the H3 e n nt of
sel ective H3 recept gﬁ?g%@én? T’rgﬂ%ﬂ? i t(é“g(%gm s{@sqka%és[aﬁt%‘?th% 7-123
(1987)). and ﬁasOfsfarlﬂy‘?qhéﬁ@?%f”ﬁééﬁreghW@WMQWF?@@PP%@W@WE@S@ of

t he neur ot r ansnitist it Saridno lae&rla;d& bﬂrééeﬁw ot d.mdér@uﬁcona@or&ytﬁét eiay aad
car di ov st em and

P PO hotst ! SaRe i dn SR Yorhea g Pecg SRl LY PR IRl 2 e oo
be treated with histépnies B « welfyopn medigerds mmiseeﬁﬁvet reactlgBs K¢.ggand

rr:ay bg an a%t ag@l[é'rg‘-?ée négg@wrssndogsthms Eh'aﬁére%%nmbep tre 6 with !aﬁwg%e et
a , rc. %S

Res | 1606y 0730 HRaREe 8 tentHnge i nde B, PREvreseoines s hsgine
325-330); ( Mont receptoral QX)St Mewt dﬁasytymphmctrmcp@b optered 9963s H5,an@1H.35) ;
(Sakai, et al., rdebd t@rSSm (1991) 48, 2397- 2404)

(Mazur ki ewi cz- Kwi | e hv5| ol . Pharnacol,
(1989) 67, 75-78); ?*F‘bﬁ‘ﬁp'éa"ﬁ'e ré‘fepéﬂr?a fﬁé‘ﬁﬁt‘c“f beieved (19 o2 kg In
465-481) ; (\Wadenatotahsmigsienihsthe meMEUnmmsayeme%érggﬂg H1 4gcedtdSis;

(Bg/ﬁra].'\[ll g:_ af-lr‘]lsi?egﬂﬁghe ‘]to IE) @rs 8' preéﬂwgﬁr}%lgzgé hi&%ﬂﬂerﬁlg Fﬁjefz?\q%u?gdrl@s ,

Arch. -2- {Nature, 302 32— S'37 (1983)). The existence of the Hs receptor has been

confirmed by the development of selective Hi receptor agonists and
antagonists (Nalure, 327, 117-123 (1987)) and has subsequently been shown

to regulate the release of the neurotransmitters in both the central nervous
20 system and peripheral organs, particularly the lungs, cardiovascular system
and gastrointestinal tract.

A number of diseases or conditions may be treated with histamine-3
receptor ligands wherein the H; ligand may be an antagonist, agonist or
partial agonist, see: (Imamura et al, Circ. Res., (1998) 78, 475-481);

25 (Imamura et. al., Circ. Res., (1996} 78, 863-869); (Lin et al., Brain Res. (1890)
523, 325-330), (Monti et al., Neuropsychopharmacology (1998) 15, 31 35),
(Sakai, et al., Life Sci. {1991) 48, 2397-2404); (Mazurkiewicz-Kwilecki and
Nsenwah, Can. J. Physiol, Pharmacol. (1982) 67, 75-78); (Panula, P. et al.,
Neuroscience (1998) 44, 465-481); (Wada et al., Trends in Neuroscience

30 (1991) 14, 415), (Monti et al., Eur. J. Pharmacol. (1991) 208, 283); (Haas et
al., Behav. Brain Res. (1995) 86, 41-44); (De Almeida and lzquierdo, Arch.




nt. Pharmacodyn. (1986) 283 193-198); (Kamei etal. Psychopharmacol ogY
(1990) 102, 312-318); (Kanei and Sakata, Japan. J. Pharmacol. (1991)
57, 437-48&p;20¢sB0otmamrtz et al ., Psychopharmacol ogy: Theeddomedob/o00088
Generation of Progress, Bloom and Kupfer (eds.) Raven Press, New
York, (1995) 397); 5 (Shaywitz et al., Psychopharnacol ogy (1984) 82,
73-77); (Dunery and Bl ozovski, Exp. Brain Res. (1987) 67, 61-69);
(Tedford et al. J. Pharmacol. Exp. Ther. (1995) 275, 598-604);
(Tedford et al., Soc. Neurosci. Abstr. (1996) 22, 22); (Yokoyana et
al., Eur. J. Pharmacol. (1993) 234 129)2- (Yokoyama and |inuma, CNS
Drugs (1996) 5, 321); (Onodera et al. Frog. Neurobiol. 10 (1994) 42,
685); (Leurs and Ti nmerman, Frog. Drug Res. (1992) 39, 127); (The
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neopl astic cél | §hanvita et o', _md_gbsm@.c_cﬂmmm(t%@ 8e5y3 721)7 (Pemery (998) ) ;
(C. Fitzsinons, BHzo@Hr esbh. Brain RaOQNEEr 62, 61%9? Mpddidralet agnd PEarma;drera

a6 pene. i+ SERETTRC VAR b CRdEl B e, MING8 (LA PRt LT

20 (1998)); (R _Leiﬁis(YO*Ry@na\&blal i Bugal. AhdridcolT{1AABI22I129); T¥royeewi ci nal
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rece or r.ogr es an
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Yasuda and R L SR (168! Y8kt QPaI0fohbShaLRE éés({s@@)em QrA TN bi t's
carrier-nedi at ed norgglnep rne release 1N human

protracted myocHrHirs @cl@@ﬁ#‘%—%“—lﬂhﬁiﬂﬁmg% %r§§331 “#4- 500,

(1997); (H Yok¢yasmaane &, ELi. RuPhamatdti 8nizae BivH (Beilgaw gsal., J.

| nplications o t t I 1-
330, (1995)5915 hg'nﬁ?‘ﬂ el (1%7 §§ 18%1@ Sg\l‘@e%&%%ﬁ{ﬁggand T,
30 Wat anabe, AQfGt‘}th% in ’“,l? H@\WPS?“%V PQ?B‘@&“%‘F%J% e MedameiaNgplst |

-3- decreased se(sz;.ma?%usme@)ul bi Fitzsiyhood, HelDerednr F cladbbiynbaraal U eblinari

convul sions in g}lg% RlV%mlStgjﬁﬁg e B[)S ﬂm&tﬁa&rﬁﬁmél tum%{n(e@llnes?o 73

(1995) (Del aunol
"Mbdul ation of a’&@t'iﬂaéfﬂﬂnﬁ reratillsy ﬁia@é@o'wa%ﬁ@@@% by
hi st am ne Hor ecrpPBWr R.i Deur§ORAL E‘dollﬁgéfatﬁj6d1 rdbbibimah, "Dy Shadiclhelr opean

Journal of PhargReaLa%, d%Ze?S;?eﬁ?fé padaR Y idahd Pk i dhind FaMdbibadou.

et al., "Function SI tive

nerve fibres ev&@fﬁédM&@mmfé’i H30.r €829t dR. ki EnatN-BiF iSithat
:j_Ung and spl een"Hlstgnlnel}{ﬁarleceﬁdrﬂ)@ﬁe\ﬁ?réiﬂkr %&y&grdla( E9hia", Sufﬁiﬁrm

i seases or conditigns i r a S rs,sugh as acute
nyocardi al 10 |%F%rri1ﬁ—on£—n§§r§?§@ @%‘%’sz nt:QF'SU% nd’ ngnl\{l ve

di sorders suh sictistizhef fmetams!edﬁBsremt@rsanmblatcaélnt-lmwatéd;ﬁtpr@iarﬁephrlne
gyper activi L y dlre*?@arsswahldn@wrﬁm@bfc@éua@tbéﬂ{ymﬁauﬁéﬁmas J Raalch, r@gn s

i sease, schizo epr.e sy, sei zur

convul si ons; &E%[r r@ﬁc‘f‘?‘&"@ ﬁ@gﬁe%e\%ﬁ Bl rﬁ?ﬁggq'ﬁ’é'aﬂrl | és%fn h$1%:i d
carci nona and mekwesrdmplieiisriat he yredimsur o @piepsyic GNE Dragst BfPw; 3215

sl eep di sor der s ;84ChHods). MRT GAHLERTYH. vaéyérpylfaro&\eéefaum.h% sheh, as
Meni ere's dlsease gastr0|ntest|nal di sor ers %gg%%|on

m grai ne, notd oM ERAE 4SO oWdsi By newi Fevelgprs! ?ésbac"?' ciptagonist,

H3 receptor antagoni sts have al so been previously described in, for
exanpl e, WO 03(050099, WO 02/0769252, WD 02/12224, and U.S. Pat ent 20
Publ i cati on No. 2005/0171181 Al. The histam ne H3 receptor (H3R)




25 consunption while mnimzing non-specific peripheral consequences.
Ant agoni sts of the receptor increase synthesis and rel ease of

cerebral hwetassimeizand ot her nonoam nes. By this necharmcms2608ey008s

i nduce a prol onged wakef ul ness, inproved cognitive function,
reduction in food intake and normalization of vestibular reflexes.
Accordi ngly, although by no neans 30limted to this explanation, the
receptor is an inportant target for new -4- therapeutics in

Al zhei nmer di sease, nobod and attention adjustnents, including
attention deficit hyperactive disorder (3ADHD), cognitive
deficiencies, obesity, dizziness, schizophrenia, epilepsy, sleeping
di sorders, narcol epsy and nmotion sickness, and various forms of

anxi ety. 5The maj ori t hi s onlsts to date
esenbl & hi st am &R %%%&%%%Sﬁ%f@ﬁv Hﬁf'a e Aol PRty gee"
substituted, as Mes 25(ZETP rTOVK@ (969338@&'2%%40 Guktidazol e
neur oactive COWD@U@@%aﬁijh afd A@%yaMh'"ﬁB&IBnBﬁ%f éc&%”t;ﬂdﬁ@l@we EéH’saucnl ang’har m

1985, 111:72- 84 enon trate am ne cept or

bt ui £ boor nlREDR B gv% '?fnﬁ Eoma e Pt b
non-i m dazol e5 al lky®ii Bies Bisari@catoay 4IF (2 3)2A3-89 of1PSD 5 .an¥\D
02112224 (Ortho dmmﬁfahoﬂ@ mﬁemzh&@l %a)lati@ﬁs%ﬁf 'baﬁéem%st %ﬁaaﬁu 2.

bi cyclic derlvatlves as hi st am ne receptor |igands. recept or
ant agoni sts have®HEEF e ?feﬂ"qeﬂce\ﬂlﬁydﬁt%‘ﬁ'g@ﬁ’sé‘?ﬁ?p‘ﬂb”@%"ﬁ@ﬁﬁrat
15Conpounds t hatluag endaspiegirtisicsl Sdiertch B7{2):3% 1288, 1€393). reck pisosses or

 ncl uding {1 ans- Al s AOCRIGATIF UALSade (TR Il hoorara

yl met hyl )phenéfl CP/ ut anecar boxam its hydroc salt,
and ot her rel téaa%%dﬂmy PERCESSeRT BRTVRHGR 1294 GRoNikiveg, disgrpers Nych as

11/ 549175, fil edadiesimdrerdiskase a&Oﬁtennd%heﬂéuomg@bmy a@@ddb@abmre@gmmed
g Soron N, Lgdds BASR N ARBHL SALLEN RGOS RLALS LS " bY

reference in its en ener cal reci ceu
accept abl e aci d HdFEEZHEA O'S‘%S’PMS'W@rC%”F@ Sé@?ﬂfoﬁ&'ﬁ?ﬂ%"%éﬁ@ﬂ‘@@é Perduidér ei n.
SUMVARY COF THE |thMENT¢a@N10ma and melanomd; h@smﬁa&'ﬁﬁﬂko:ﬁa’s{%ﬁ:h% dshma;

directed to tlg'e é)espyclfsor ers sulcﬁ as?narconepsy vn?t%u%r dys?unction such as ﬂemere s

disease. gastrointestinal disarders, inflammation, migraine, motion sickness,
abesity, pain, and septic shock.

Hiz receptor antagonists have also been previously described in, for

example, WO 03/050098, WO 02/0769252, WO 02/12224, and U.S. Patent

20  Publication No. 2005/0171181 A1. The histamine Hs receptor (H3R) regulates

the release of histarmine and other neurotransmitters, including serotonin and

acetylcholine. H3R is relatively neuron specific and inhibits the release of

certain monoamines such as histamine. Selective antagonism of H3R

receptors raises brain histamine levels and inhibits such activities as food

25 consumption while minimizing non-specific peripheral consequences.

Antagonists of the receplor increase synthesis and release of cerebral

histamine and other monoamines. By this mechanism, they induce a

prolonged wakefulness, improved cognitive function, reduction in food intake

and normalization of vestibular reflexes. Accordingly, although by ne means

30 limited to this explanation, the receptor is an important target for new



- 5- 10 solvates (e.g., hydrates) thereof, to pol ynorphs
thereof, and to pharmaceutical conpositions thereof. The conpound of
formul a 1 wayolsaveederred to herein as PCT/IB2008/000088
trans-N-et hyl - 3-fl uoro-3[ 3-fl uoro-4-(pyrrolidin-1-

yl met hypphenyl | cycl obut anecar boxam de, which may al so be referred to
as 5(trans)-3-fluoro-3[3-fluoro-4-(pyrrolidin-1-

yl met hyl ) phenyi | cycl obut anecar boylic acid ethyl am de. The
conmpound of forrmula 1 is an antagoni st of the histam ne-3 (1-13)
receptor and is useful in the treatnent4-of a nunber of disorders,

di seases and conditions of the central nervous system This conpound
is particularly useful 10 in the treatnment of a disorder or condition

sel ected from tf?n%ra%tﬁi‘d@mcﬂﬂm%ln%rH@Qas@fungcﬁspén‘é%gbr%n Fo9fe A}:%r‘?&ﬁ% S,

schi zophreni a, anxi ety dijsorders I ve disor ers zhel
di sease, att ent Pi§Htigfsict PVWF@B‘@(}F@O”{%A@E@HD JaBtaBiYe defictasies PPSS”V’
hyperactivity duizanederschiddphishia, oigesypdiéepindiosorddar Sarcddpeg pndiinstphder s,

obesity, dizzi n%ﬁ&essegn'&ﬂ @apglys,fom%tolfg&e ckness, respiratory di seases,
allergy, 15 allergy- responses, allergic rhinitis,

nasal conges®i on, ITP%FEHQE'WC@HQ%@F'P%N:% f%‘??ﬁ@é@t“?@qﬂ's%ﬁpp@)ﬁt%r’@ﬁ@hle
cardi ovascul ar ﬁﬁe@m&em piss@rmg SarD imitideleGind rtrauctmayhy@e;mbstmtﬁa as

hyoo- U1y, SRR g Se5hh 9, 00, SHent igh ekt Pt

trans- N-et hyl - 3compounds such as beta histamines (Arrang, Eur. J. Pharm. 1985, 111:72-
20fluoro-3-[3-fk Qfe%ﬁstl(a&)drsb@llelhﬁita‘hlrkw r@f@édwla);mﬁawvmmbp&wnapecar bo

xam de. Ino e of. the inyention I s
ohyarous or eEPb%ﬂ?ya&PoEP o302, Sxde it HEAhNE 25
tosyl ate salt ohistemmeprtiss gatepiony enedasistsex hiVid t §2/peaeger(Oites , MiNegl udi ng

those of solid- shat@cskiad) hégcybér}gnmm%are'b@yaktd}énm\ﬁéa agwstaaiuﬁ idr ug

B: gSIUSLSIZ)S/f Eagum}?%tg;ggrnggaag I pdther reéeptorr] antagonlgs have bgé“lnp géslc%ed in WO

trans- N- et hyl - 302/B2688 @n@WCFW6883.0- 4- (pyrrol i di n-1-yl met hyl ) pheny1] -

cycl obut anecgr boxamdgﬁ]pounds that are aﬁﬁﬁomh@ﬁ#stﬁhm% 3 Q] iRkingof the
i nvention may eX|s states ranging fromfully

id
anor phous to f ulgRs '&F%‘t%fupi%@%ﬂfe 4§B¥"E’|l?ﬁ‘ anor phous' refers to a
state in which yhethyidhenyljajcldbaiekeratboregnideangrel ds dedrochloride sait, and

other related compounds, are referred to in U.S. Ser. No. 11/548175, filed
QOctober 13, 2006.. The foregoing application, owned in common with the
20 present application and incorporated herein by reference in its entirety,
generically recites pharmaceutically acceptable acid addition salts for the
compounds referred to therein.
SUMMARY OF THE INVENTION
The present invention is directed to the {osylate salt of the compound

25 offormula 1:




-6- at the nuol ecular | evel and, dependi ng upon tenperature, nay

exhi bit the physical properties of a solid or a liquid. Typically
such mat eryal-gosih@oa®t gi ve distinctive X-ray diffracti gietagbdogodasss
and, while exhibiting the properties of a solid, are nore formally
described as a liquid. Upon heating, a change from 5 solid to liquid
properties occurs which is characterized by a change of state,
typically second order ('glass transition'). The term'crystalline
refers to a solid phase in which the material has a regular ordered
internal structure at the nolecular |leygl and gives a distinctive
X-ray diffraction pattern wth defined peaks. Such materials when
heated sufficiently will also exhibit the properties 10 of a liquid,

but the change fromsolid t dis ch cterize a_.phas
change, typically f|?§9"’%t?%lzer ka‘tﬁ)n@erﬁ ;at'\ pplymorphs %Yeﬁ?é %”cagln%ound
(i.e. fornmul a 1phafatduticd rwrems:toms maeolal Be mm;:@und of fomsdd ¢ ataycbeand
solvated forms. fha.f efm hé&hVaatse trdr- Nlétf'?%f?ﬁ&%lst‘[ﬂl@orslaf(wmomﬁn a

nol ecul ar conpl ex conpri sing the conpoun i nvention and one or
15 nore phar rracéi']‘tef‘*&’aﬂ’ﬂeyy'léf H%aé%qa@°§ﬁ‘%ﬁ"(h'ql?o‘?‘@bﬁlﬁ%ge P8k Rt pl e,
et hanol. The & el(mnsjq:yﬂlrom g 3-fiusreetfpheyigid-iwhen said solvent is water.
A currently acc g@l)ﬁe{a{g&g&d&g&%ﬁ 21)6%Eﬁré‘trfypém19 ganic hydrates is

one that defi ne nmet al -i on coor di nat ed
hydrates - see PoI y@?ﬁmﬁwnﬂrpflﬂﬂw'ﬁéc'é&’ﬁ Fiagordgf| 9f dre pijtagine® (FRborri s
(BEd. H G Brit Trfa:leﬂtpr ardQs VA e Bl thdDedakdnt ofl:DQbber bisidoateey] dis¢dses Myddr at es

are ones in whi ch ﬁ)eéen | SEHEs st%eTh%él%O%ﬂd Sp?mcgér[y%gfﬁannm

contact with eac {OH erveni
hydrates, th& wéti&e tfﬁﬁmﬂmf@sﬂ‘qoi der PfrPOF%ﬁ'th‘l %@Ct?ﬁéfﬁﬁ\éh% OTRHR FRSERSY ar e
next to other wat @epBRidRC W88 dlsbmeﬁets@ilzobmamﬁOQTxfétmaiﬁcﬁderElyﬂjgﬁm\&ﬁ t he

t I I 1 - vent
tater mi oo oo g ROUIRGLp: UiSyIe by SR MPTALDE cghtent o
st oi chi onetry i nidégiehaenctivisf dhwﬁ?rdGWD) Vireyehotie sigesders, siepre dseigént or

water is weakly JBedupddizAfess, %pﬂé@?n@bhoﬁ@\d{kﬁésﬁ,s reaaebtdiygrsassé@pmrgy
conpounds, the ter/ oIvent conten

and drying cbhdi r%@ "'ﬁeﬂ agw%reég@égs \gh%?l'cé—lf %{jcﬁﬁsoa?rec?nr%?s %Mnbg'é

norm -7- coryesiion, pwigaglietl wtiensiont dredicy@egear dfseashediﬁﬁwwfltw ar e
nul ti - conponent qmpl ﬁ%&% 4RSS mbfiB el RBALSPbMEE §8roieeriRi N the
drug and at |east one other conponent are present in stoichionetric
or non- st oi chi of®fYic anounts. Conpl exes of this type include

cl at hrat es (dr ug- hosThei presans ingention mgidtex tosthe dorylae safioofclrg stNagthy-3The
latter are typi %J;Joxe [Q%éraqqpm.&ﬁ 15 Hyr),:mn ]eyamb@esﬁ&amoxmaaral

nol ecul ar constituent % nr(]) covral ent
i nteractions, but cdﬁloﬂe &P@Bd”B%“t th‘éb‘??ﬁ'?@)? ed’é"l?f"r‘c’éll ) CUF & with
a salt. Co-crystrabsy anhydroes, pidepay tech doynwedht crystal |i zation, by

recrystallization f rﬁ'\'@tﬁ%}l g%tsof _le%rp &%ntﬁ%hcﬁ'ﬁéxﬁ%nggﬂob@h&g1nEIh@ng

conponent s toget her - %

Al mar sson and Mhgse Faspidsiato sledtigagnd puepatibify miiha Feraly, PR, Rfpduct

mul ti-conmpongnt seanpliex escipie®s tat Phralent sBpdrior tdbfre(iB)sly RBIZGG- R8BS by
Hal ebnan (August 1975 i} tion (i.e
formula 1) nay afan Kl chyl ’t3 ﬂuoro STgﬁuoﬁ:oo%gﬁg\EmO{ %I‘l%ngtﬁt/ ?‘P@é@ghase or Iiquid
crystal) when smfl@laﬂ@@cqrbo@mld?abl e

The compound (i.e. formula 1)} of the invention may exist in a
continuum of solid states ranging from fully amorphous to fully crystalline. The
30 term ‘amorphous’ refers to a state in which the material lacks long range order



15 conditions. “The nesonorphic state is internedi ate between the
true crystalline state and the true liquid state (either nelt or

sol uti on) . WREZESMPBHi sm arising as the result of a charR§d/iBp008/000088
tenperature is described as 'thernotropic and that resulting fromthe
addition of a second conponent, such as water or another solvent, is
described as 'lyotropic'. Conpounds that 20 have the potential to
form | yotropi c nmesophases are described as 'anphiphilic' and consi st
of nol ecul es which possess an ionic (such as -COO Nat, -COOKt, or
-S03-Nat) or non-ionic (such as -N-Nt (CHZ)3) polar head group. For
nore information, see Crystals and the Polarizing Mcroscope by N H
Hart shorne and A Stuart, 4th Edition (Edward Arnold, 1970). 25
Hereinafter all te h%rﬁagc%%artl&e et GR0m régchﬁ% tén%e%{pr@ ﬂnam&@ssf%e .

references to sa vat es
crystals thereof phastsat Rorsgios af @ goliday Iat"ﬁu'édfﬂﬁﬁ?iéfrwdt@)‘ﬁﬁ?['@%é@ n%{rﬂd’e

liquid crystals aktiigald grdyhefeqbn patterns and, while Rithe 4 @‘b&rﬁe@'df aof

the invention is_further charact e th L? rinci pal
diffraction patter'ﬁ '% KE® éoimglpsog?g%f% 93 § po gegl h‘aeézga”rg%g%m- 8-

wi th copper r&di aQ“Iddﬁ "‘Wﬁ prhpeﬁletsrr@cwarw@icw Qfﬂﬁr%ier@ﬁd finﬂi?h?aﬂ@elf)Sfat%\s
presented in Tabiy@mél@%@cdﬁb%ﬂeﬁ élass@ﬂéﬂsnt@ﬁ)dhé@éﬂ@%tﬂ@&éﬁb@rs to a solid

Hygroscopl city asse s ynam c Vv 0 ni que
O o an o cUPSERI) LT QMo PR 4 BOut B TL T S T 6E Aol vel y
changi ng wat er v&p@pulmleﬁan@gm b glistinative X-eaedtrettipn ratern diithglefided
wei ght change. TB@akgxﬁ%H'n{mé‘ﬂlhls'%eﬁﬂ@éﬂéb%ﬁfé,ehxﬁ%h@:w@myt tRd prgéégtles

Anot her errbodl nmen nventi o reI a ar maceuti cal
Conpos! t 1o Ao &P He eGEhen Eors SPE o auhe LRGSO Bt ¢ ForRul a
1, and a phar nacehangeajdioplaisiepteabindtirgaont)er or exci pi ent,
particularly one for thheohSGky éof&ma tﬂ%@r’cﬁge[merﬁfc)nq%q;Q@:?'eQQt inmood

di sorders, schizo hrenl a, anxi e(t ders, nitive di sorders,
Al zhei mer' s di sed Va‘&f’?%?‘i“@ﬁdd mscﬁe ‘%ﬂ"“s%ﬂ“@éer (UagsDyerein to describe a’
attention-defi ci tolyywer aiplexi doynpdsisp thdetonpAD)f, thpsiypehtrtni arddéreossder s,
sl eep di sordegs, BFéeéﬂatrrf(elace%c%Fﬁ) Qﬁ%&am@%bwe‘% cEEBé Jreigsey ;r}h”@r‘ﬁﬁml

respiratory di’seases wgﬁ uce alrway responses
al lergic rhinitiahe igaeAydrats 'ﬁﬁ'ﬁ@]@\fﬁdl n saif plyeqt ie Wehgest i on,
congesti on, hypot ensiAoturreatar Gtaptaiscadsditatioh SBHHE for dr@&:&&@&at@é istdre G

tract, hyper- anﬁahwﬁey%fo!aledtépﬁa&%nﬁe?'cﬂln%ta?o%r ok RS DB oo

gast rointestinal tra resent 1 nven 1 on urt at es

to a method of tFPRENPRY ygiagepticanSieltsdivsio rRidYigris Gechitk & Rrisain.a,
anxi ety di sorxder Marcépgatkbi wsg@o [sdua&@rsiterr@drat%ls Zhe bR®Y InSwhlbrs 88 Sester

S;[ tsgpfjlesn ( gf)LID;: I, t %\{ ?I% lsc(gJaAf[P)ﬁa tFe% f,on arc]:t gquﬁ Iegl%ﬁ oﬂglp %}r) in ér{;e\ﬁlzn%y

di zzi ness, epil e9f§9”'0 mistecaias. sinccrbﬁm hydr@ts%mth@miey r@ni@?eﬁgé@ in a\ath@r ay,
al I er gy-i nduced Bldhnay WIRSPANSEsre Abilt € ObtRer’ Whidh tmcaecusé@sa{ metal-ion

congestion, aller 0 ngest i on,

car di ovascul ar df‘%é‘igag Cng'% i: tﬁé ng %ﬂ@c%a E%’B%‘% tr‘?tﬂéesrf'?tﬁﬁ?”'t ract,
hyper - and hyj§o- not i IWFtey e eohernii dif watseisrtigbtiyorouod, thtieomelst wdli vest i nal
tract, conprisingeRgdhed %Eoecrmo%try hﬁdeé%%ntOBf hiRiaBO "RAH hoREvdr OfHRUI @

Ito a manmal in need of such tr
solvent or water is wea Iy bound ‘as in channel solvates and hygroscopic

compounds, the water/solvent content will be dependent on humidity and
drying conditions. In such cases, non-stoichiometry will be the norm.



The invention also.relates to a process for the preparation of the .
tosylate salt of the conpound of formula 1 conprising the steps of

-9- (1) woenbh@abing the conmpound of fornula 1 dissol vegriBz@sooooss
sui tabl e solvent with para-toluenesulfonic acid (commonly referred to

as tosic acid); and (ii) collecting the crystals fornmed. 5The
present invention also relates to the tosylate salt of trans-N-ethyl-
3-fluoro-343-fluoro-4-(pyrrolidin-1-yl nmethyl)phenyl|cycl obut anecar box
am de (1) prepared in accordance with the process of the invention.
BRI EF DESCRI PTION OF THE DRAWNGS Figuf.e 1 is the observed X-ray
powder diffraction pattern of the tosylate 10 salt of

trans-N-ethyl -3-fluoro-3-[3-fluoro-4-(pyrrolid in-1- ylnethyl
)phenyl]cyclobutanecarboxa is_ s |linear coun econd,;
P et ses 2t hot dyeavra HieR dH Do EoHs i Serhy T st cefine RS 000
degrees, end 40c@8f=dedoteashanvicthast epmtes) witkrgd Gredisey erekat [@segnet i ne’

l.s - at roomtgpp éﬁ@)]em%é%rggéﬁﬁ %toraﬁemmear naancgt&cfhwtclaa{ouﬁ@anm ng
calorinetry trace

heat o % giz 3‘% $ rTEle]r atr exo
up] for a 1. 522@%@%%%3 e ippleie et ErgEPE 1y “5t°P£ PIRFSSt R
-3-fluoro- 3| 3—f lctroryetald - (Hrpatteo hiediptealy ydfinet dsydrjstatine ythplexesiobbutraine
car boxam de, n{ ercglﬁ]%Q(Tﬁt&ugnéo@gc@taré e %géthew tﬁ@u%hg%oﬁ Wevalent

predom nant even 161. 27C, 10 % [‘I vatlg
20heat flow is dHRsafions butraulp glRe pe p cappipel a neutral mofepye wih 383t &0 des a
moi st ure sor pti eRsiasoihbe ke pdpatdiebyt aslt|alstlligation, of rdcryataﬁuzaﬁtloetfdmy'd

-3-fluoro-3-[3-fluoro-4-(p - ch
yl met hyl ) phenyl ?:'f/% tsdbutbg(n%@%%biggd”na%gethe Conwonebms togf 1;lhcte)rn eslge t hgm( 4)

curve and delor SomemnadZs 18891899, by Qr dlmarsspinend Mgl Faveraike (4494h§e i n

wei ght as a a general review of multi-component complexes, see J Pharm. Sci,, 84 (8),
1269-1288, by Haleblian (August 1975).

The compound of the invention {i.e. formuia 1} may also exist in a
mesomorphic state (mesophase or liquid crystal) when subjected to suitable
15 conditions. The mesomorphic state is intermediate between the true
crysialine stale and the true liguid state (either melt or solution).
Mesomorphism arising as the resuit of a change in temperature is described
as 'thermotropic’ and that resulting from the addition of a second component,
such as water or another solvent, is described as ‘lyotropic’. Compounds that
20 have the potential to form lyofropic mesophases are described as
‘amphiphilic’ and consist of molecules which possess an ionic (such as -COQ’
Na’, -COOUK’, or -SOsNa") or non-onic (such as -N'N*(CHs)s} polar head
group. For more information, see Crystals and the Polarizing Microscope by

N. H. Hartshorne and A. Stuart, 4™ Edition (Edward Arnold, 1970).
25 Hereinafter all references to the compound of formula 1 include

references to saits, solvates, multi-component complexes and liquid crystals
thereof and to solvates, multi-component complexes and liquid crystals of
salts thereof,

The tosylate salt of the invention is further characterized by the

30  principal X-ray diffraction pattern peaks expressed in terms of 20 as measured



25function of relative humdity, using the kinetic flow through

met hod (6.1 ng sanple, 25C). DETAI LED DESCRI PTI ON OF THE | NVENTI ON
The conmpouW® 28#8/PH2%ul a 1 i s an antagoni st of the hi st RETAB2®S/0488
receptor, and is useful in the treatnment of a nunber of CNS diseases,
30 disorders and conditions. The free base of the compound and its
-10- hydrochloride salt may be prepared in accordance with the

met hods set forth in U S. Ser. No. 11/549175, filed October 13, 2006
(see al so "Hi stam ne-3 Receptor Antagonists", W?2007/049123, the
conpl ete disclosure of which is incorpofated by reference herein as
if fully set forth). The tosylate salt may be 5 prepared under a
variety of different conditions. In one enbodi nent of the process,

the free base ofwrtra r&eppearaaeum vithinfugy Wedgms bf bforpidifaennkk\predbsisolved in
a suitable sol ve En"ﬁf gp gt el Y di sdﬁ_pr ved, whereupon

par a-t ol uenesul f P e cr'%imr’ 03RS FNE I uti on thereby prepared
to create the tosyl dtvegroachuictty omess distesedd tusmgi aveyaMin. vasei sarslies

sol vents i ncl ude. gkl @C%@ﬁ €an n&mweryaqetgﬁé@,samtel sepmréwed aeet ate,
nmet hanol , et hanol ano

ether . d -1 SGr GpIeakHePraTAas MEBRyTPa et e SrHEPes s risrin 'y
et hyl acet at e othevaighatteinge. | Theamperivent ie pdydditeeintthamaltvie 2piCocess, the

contacting of the CQ!(FBEP&BP@m%d:%Qﬁt”M' e lndeﬂtrc?norérgtéé)ib Bh@sfmiRuticat
conpleted with either a solution of i%a :fl % uen esulfgg)rc ac[rddor t he
solid form of p&PAPYHPTENBYEINE & esvirietaler the compoung b joapyfp iy 2ndiEh e
contacti ng steppharmzaguticalg aceptable earrier gp exdipdsht, phriib@tryeen fd trende 4
hours, more pyefgr qe}gbﬁqehetemgbré&mﬁn%gog BRYSs agaqrz%mara Sty

stirring or mxing the resul % m Xt ur e preferr nmbodi nerit of
the process is Wi§ei&Sncndiye disyrags. plghel Wéé@%sq gttenpn-BeicldisA &8nbi ent
t enper at ur e and (Ah®), 20ertiefi-kefkit ngpérecipier dtdide (@DHDh epsgdiotienisprdansy e

preferably, bet 8;9 MB%M béﬁtgpﬁﬁﬁﬁééé ea@@%y, P@H%n ggkng_?_%n@%rra ory

preferably, the process 1$ Tun betwe re erred
sui tabl e sol ventd‘sP@,SEét Hgﬁrgya@@r@r!édwd PEY A FRSPONSES, éf"@ﬂ&b'lhiﬂ“'srt Resal
reaction m x{8ir ohgesidnl anedict orgegion;t @o@ﬁhloﬁnthy;btﬂémﬂh atcHidevenaer t he

oo o o Pre skl SRt ST B el SubATRNE SoRRRRE L LI ©

stir 25 for the Fénal ndeg%r of "the reac erred
enbodi ment, pl easwetpae! thagagiobtasting rast. Exarrpl e 1. The tosylate

salt of the conpoundef Ffe@éﬁminaerlrorh Sfummryreeltesgkﬁla/ PRGSO S Odatingind
has high aqueous, sol bl | hid oIRESE SOALARLEL! ShLGS: qGOul negotd N 1ts

relative inertn |p|
20 disorders, Alzheimer’s drsease atiention-deficii disorder (ADD), aftention-

deficit hyperactivity disorder (ADHD), psychotic disorders, sleep disorders,
obesity, dizziness, epilepsy, motion sickness, respiratory diseases, allergy,
allergy-induced airway responses, allergic rhinitis, nasal congestion, allergic
congestion, congestion, hypotension, cardiovascular disease, diseases of the
25 gastrointestinal tract, hyper- and hypo-motility and acidic secretion of the
gastrointestinal tract, comprising administering the salt of the compound of
formula 1 to a mammail in need of such treatment.
The invention also relates to a process for the preparation of the
tosylate salt of the compound of formula 1 comprising the steps of



pharmaceutical fornulatian nake it highly suitable for pharnmaceutical
formul ati on use. Physical Characterization 1(a). Crystallinity 5A
sanpl e waswpre@awedsi n silicon oil and observed under @QIaB2008/000088
pol ari zed light. The sanple was crystalline and contains highly
birefringent irregular prismshaped particles with sone aggregates.
No anor phous material was observed in the sanple. 1(b). Powder X-Ray
Diffraction Patterns 10A powder x-ray diffraction pattern was
collected for the tosylate salt of the invention, using a Bruker
05000 diffractonmeter (Mdison, Wsconsig) equipped with a copper

radi ati on source, fixed slits (divergence 1.0 mm antiscatter 1.0 mm
and receiving 0.6 mm and a Solex solid-state detector. Data was
coIIectedlnthetheatwo t het a rreter confiqurati froma
15 flat plate sanpl elhol G&E Eﬂg? Pﬁ&O@B?)‘%B WEPe%&F?‘P]‘ﬁg n 31‘?"'3%6%6 and
Ka2 = 1.54439 (r el atsokeni witheprsa-tojueBesbiforiio auid Zobrvaly 48eGedliegsdesic
two-theta using a stgpysige of 0 040 degrees and a step tinme of one
second. X-ray tube vg| ta e and era e were set at 40kV and 30 mA
respectively. Data wite P‘F“@%f*\?df W 4R&Fyzed using Bruker DI FFRAC
Plus 20 softfare. Sarguresniievention Bgareshy thel taylagsdtioe mepsiN-athguar t z

hol der. (1t 18, "9hegh A ek R BEUkalin 03000 bl ASLOTREELarb ol | ar 110

oper ation to Sienens re sunmmari ze
Tabl e 1 which pridiArarasedipacREPeHENAN] RIPIPES OHPRINYEBIY i ve intensities
for all of the refl ecti onSBRIEFIDESCRIFRAON OFVRMEDRANVMGE/e i ntensity

greater than or equaly &91?5/@9 B4l rs‘%&o&&ayaﬂa oIl 2k 3iand a

threshold of 4.0. T frac ections for
Tosyl ate Sal ¢ A&l e trans-N-ethyl-3-fluoro-3-{3-fluoro-4-(pyrrolidin-1-

ylmethyl)phenyl]cyclobutanecarboxamlde y-axis is linear counts per second;
X in degrees 2-theta) with run conditions 2Th/Th locked, start 3.000 degrees,
end 40.000 degrees, with steps of 0.040 degrees. Step time 1.5 ~ at rcom
temp (25°C).

15 Figure 2 provides a differential scanning calorimetry trace [plotting heat
flow (W/g) against temperature, exo up] for a 1.5220 mg sample of the
tosylate salt of frans-N-ethyl -3-fluoro-3-[3-fluoro-4-(pyrralidin-1-yimethyl)
phenyllcyclobutane carboxamide, run from 30°C to 300°C at 5.00°C/min, with
the two predominant events, the first at 161.27°C, 100.4 J/g. Derivative of

20  heat flow is shown as the lower tracing.

Figurs 3 provides a moisture sorption isotherm of the tosylate salt of
frans-N-ethyl -3-fluoro-3-[3-flucro-4-(pyrrolidin-1-
yimethyl)phenyllcyclobutanecarboxamide, with absorption as the (¢} curve
and desorption as the (w) curve, plotting percent change in weight as a

25  function of relative humidity, using the kinetic flow through method (8.1 mg
sample, 25°C).

DETAILED DESCRIPTION OF THE INVENTION
The compound of formula 1 is an antagonist of the histamine-3 (Hs)

receptor, and is useful in the freatment of a number of CNS diseases,

30 disorders and conditions. The free base of the compound and its



Rel ative Intensity, 20 0.2.%8.959 32.8 -12- Angle Relative
Intensity 13.816 9.5 15.515 29.3 17.991 100

WO 2008/090429 PCT/IB2008/000088

hydrochloride salt may be prepared in accordance with the methods set forth
in U.S. Ser. No. 11/549175, filed October 13, 2006 (see also “Histamine-3
Receptor Antagonists”, WO2007/049123, the complete disclosure of which is
incorporated by reference herein as if fully set forth). The tosylate salt may be
5 prepared under a variety of different conditions. In one embodiment of the
process, the free base of the compound of formula 1 is preferably dissolved in
a suitable solvent until completely dissolved, whereupon para-toluenesulfonic
acid is added to the solution thereby prepared to create the tosylate addition
salt of the invention. Suitable solvents include ethyl acetate, melhyl acelate,
10 isopropyl acetate, methanol, ethanol, n-propanocl, isopropanol, tert-butanol,
diethyl ether, di-isopropyl ether and methyl tert-butyl ether; preferably ethyl
acetate or methano!. In another embodimant of the process, the contacting of
the compound of formula 1 in solution phase is completed with either a
solution of para-toluenesulfonic acid or the solid form of para-toluenesulfonic
15  acid.

Preferably, the contacting step is carried out over a period of beiween
1 and 24 hours, more preferably between 10 and 20 hours, and comprising
stirring or mixing the resulting mixture. A preferred embodiment of the process
is wherein step (i) of the process is run between ambient temperature and the
20 refluxing temperature of the solvent; more preferably, between ambient
temperature and about 80 °C; most preferably, the process is run between 25
°C and 80 °C. The preferred suitable solvent is ethyl acetate or methanol.
Preferably, the reaction mixture is allowed to cool to ambient temperature
once the addition of para-toluenesulfonic acid is complete and permitted 10 stir
25  for the remainder of the reaction period. In a preferred embodiment, please

see the protocel of Example 1.
The tosylate salt of the compound of formula 1 is only slightly
hygroscopic and has high aqueous solubility.  These characteristics,

combined with its relative inertness towards common excipients used in



18.523 15.9 19.406 15.4 19.741.9.0 20.250 14.6 21.054 24.4 21.995
10.1 22.590 19.1

WO 2008/090429 PCT/IB2008/000088

-11-

pharmaceutical formulation make it highly suitable for pharmaceutical
formulation use.
Physical Characterization
1(a). Crystallinity
5 A sample was prepared in silicon oil and observed under cross-

polarized light. The sample was crystalline and contains highly birefringent
irregular prism shaped particles with some aggregates. No amorphous
material was observed in the sample,
1(b). Powder X-Ray Diffraction Patterns
10 A powder x-ray diffraction pattern was collected for the tosylate salt of

the invention, using a Bruker D5000 diffractometer (Madison, Wisconsin)
equipped with a copper radiation source, fixed slits (divergence 1.0 mm,
antiscatter 1.0 mm, and receiving 0.6 mm} and a Solex solid-state detector,
Data was collected in the theta-two (2@) theta goniometer configuration from a
15  flat plate sample holder at the Copper wavelength Kay =1.54056 and Ko =
1.54439 (relative intensity 0.5) from 3.0 to 40.0 degrees two-theta using a
step size of 0.040 degrees and a step time of one second. X-ray tube voltage
and amperage were set at 40kV and 30 mA respeciively.
Data were collected and analyzed using Bruker DIFFRAC Plus
20 software. Samples were prepared by placing them in a quartz holder. (It is
noted that a Bruker D5000 diffractometer is similar in operation to Siemans
model D5000.) The results are summarized in Table 1 which provides the
two-theta values and relative intensiiies for all of the reflections (fines) that
have a relative intensity greater than or equal to 7% using a reflection width of
25 0.30 and a threshold of 4.0.
Table 1. Powder X-ray Diffraction Reflections for Tosylate Salt

Angle Relative Intensity’
20+ 0.2° %
8.959 32.8




24.409 7.9 25.327 9.7 26.328 7.8 28.050 18.3 The relative intensity
may vary depending on particle size and shape. The present invention
i ncl udes twe x@aypbade salt of the conmpound of fornula rogsmemnochsse
principal X-ray diffraction pattern peaks expressed in 5 terns of 20
as neasured with copper (Kai=1.54056, Ka2=1.54439) radi ation includes
any conbi nation of the peaks in Table | and as presented in Figure 1.
For exanple, the present invention includes the tosylate salt of the
conmpound of forrmula 1 wherein the principal X-ray diffraction pattern
peaks expressed in terns of 20 ( 0.2) inpglude, for exanple, 8.959;
13.816; 15.515; 10 17.991, 18.523; 19.406; 19.741; 20.250; 21.054;
21.995; 22.590; 24.409; 25.327; 26.328; and 28.050 or any subset

t hereof or individual peak thereof e g _ 8 959: 13 816; 15.515; and

17.991, together or individualAngle TheRelatvainiensit es{ed was det er ni ned

to be fully crystalline. 2. Thesmag Anakysi s
15.515 29.3
17.991 100
18.523 15.9
19.406 15.4
19.741 9.0
20.250 14.6
21.084 24.4
21,995 10.1
22.590 19.1
24.408 7.9
25.327 3.7
26.328 7.8
28.050 18.3

» The relative intensity may vary depending on particle size and shape.
The present invention includes the tosylate salt of the compound of
formula 1 wherein the principal X-ray diffraction pattern peaks expressed in

()7

ferms of 20 as measured with copper (Koq=1.54056, Ko,=1.54433) radiation
includes any combination of the peaks in Table | and as presented in Figure
1. For example, the present invention includes the tosylate salt of the
compound of formula 1 wherein the principal X-ray diffraction pattern peaks
expressed in terms of 26 (+ 0.2) include, for example, 8.959; 13.816; 15.515;
10 17.991, 18.523; 19.406; 19.741; 20.250; 21.054; 21.995; 22.590; 24.409,
25.327; 26.328; and 28.050 or any subset thereof or individual peak thereof,
e.q., B8.959; 13.816; 15.515; and 17.991, together or individually. The
material tested was determined to be fully crystalline.
2, Thermal Analysis




- 13- Differential scanning calarinmetry identified a single
endot herm c event with an onset tenperature of approxinmtely 161C.
(aH=100. 4 wWoghes/dogdzb onwed by an exot hernmic event begi nnimg/stmsnshods’5C
(see Figure 2). This is consistent with the nelting and deconposition
of the material seen during hot 5 stage fusion m crcoscopy. Hot
stage fusion mcroscopy was conducted without silicon oil, and the
particles were observed under cross-polarized |ight with heating to
225C, using a Linkam Variable Tenperature Stage. Melting of the prism
particles occurred at about 165C, and n®d-ti ng was conpl eted by 168C.
No other 10 events were detected and no crystallizati on was observed
as the slide was cooled to roomtenperature. 3. Hygroscopicity

During the initial d fﬁé .qtapyc%mng{ 895%”1@%43H>ﬂed'ae§§ et& th%rm]TgA)ev 1 ght

| oss was observed, I'S cons
non- hygr oscopi ¢ "4# "f”oc?”ﬁ?t IRAPAHPIE G ifPRIDAMEIelY 664 Cn é%“r I‘Jﬁ VRdoyet  was
det ect ed by DVS mnal ysitermbaencd samphe av@sd emmsgde trRurebpt i rrMQ is

hum dities from %ﬁﬁét?ﬁ%ﬂ{q ateﬁt\?’lgaﬁa-lagc&n{pggt\r,\q&ts FterlaFSa?e{'l q‘Pgt he

sorption phase ease
Figure 3). Adli tXasga¥siop migrpescpywder x-r ay dlffractlon pattern for the

sanpl e after hygroscrmwssalgé msroesﬁutr%omtdéh@mehh@th&ﬁfsﬁ&nrbuOéndtth@
sanmple prior to tp ous

fol | owi ng i nfor M&t16n Wee O fvgérﬁnﬂga‘:r?sﬁ ploga%ﬁddrgh éhﬂ%ad'ﬂg t%g'?‘%gl lity.
The tosyl ate salusingfa EEHH@WI Yerebie i TlempirakyireaStend. ublielting yf ¢ pgsre atricles han

10 ng/nL in 0. 1Mcamamﬂ@bmh@£ote@s@n%hg %s(cf)lmﬂ@tled R 168%) ; Nétomer
solubility o hos hat ered

reater
2ol Fre i £ h° ) & RIS e e o B R R ST SALSY RGeS y!
choline salts am0@8¢kmemﬂb$wbhnﬁe5 and 23.6 ng/nL in unbuffered

water (final pH 3.8)3 A s represent the solubility of the
crystalline conpound dete m ne anal ysis after subjectlng
the drug nedia nixt u‘?‘é"”?(5hea‘”'t[@r%@?%?’iﬂeeZE%IW%@H%IJ%@F@H\QE@(")’WQBF 30 8

hours, 15C for BSoshovmssgbsarmet, ABEChfio rorbRtdhowitts jn anhydrous non-hygroscopic
15  form. An approximate 0.06% increase in weight was detected by DVS
analysis when a sample was exposed to relative humidities from 5% to 90%
at 25°C. The desorption phase mimicked the sorption phase when the
relative humidity was decreased to 5% (see Figure 3). Additionally, the
powder x-ray diffraction pattern for the sample after hygroscopicity testing

20  maiched the pattern of the sample prior to that testing.

4, Agueous Solubility

The following information was determined in regard of aqueous
solubility. The tosylate salt of the invention has a solubility of greater than 10
mg/mL in 0.1M phosphate buffered saline (final pH 6.5); a solubility of greater
25 than 11 mg/mL in 0.1M phosphate buffered saline with 0.5 weight percent of
sodium tauracholate fphosphatidyl choline salis at a final pH of 8.5; and 23.6
mg/mL in unbuffered water (final pH 3.8). These values represent the
solubility of the crystaliine compound determined via RP-HPLC analysis after
subjecting the drug media mixture to a temperature cycling program (40°C for

30 8 hours, 16°C for 5 hours, and 25°C for 12 hours).



-14- The tosylate salt of the present invention nmay be

provi ded, for exanple, as solid plugs, powders, or filnms by nethods
such as preoizigabszon, crystallization, freeze drying, RATBY0080)00830,
or evaporative drying. Mcrowave or radio frequency drying may be
used for this purpose. 5The tosylate salt nay be adm ni stered al one
or in conbination with one or nore other conpounds of the invention
or in conbination with one or nore other drugs (or as any conbi nation
thereof). Generally, they will be adm nistered as a forrmulation in
association with one or nore pharnmaceutigal |y acceptabl e excipients.
The term'exciplent' is used herein to 10 describe any ingredient
ot her than the conpound(s) of the invention. The choi ce of excipient
will to a large exte ctors such as the artlcular node
of adi ni strat; on. A SFTER SO of e Gesrhi SrTSh g HoAa R
stability, and texemnatwsﬂs@{oluuﬁ@omgag:e fifmsrim mdé¥heis vadear precpitation,
conposi tions sui drapligafdl fré&@ dﬂﬁrlg‘ ¥ﬁﬁyd®fng.c&@9w5{§fe%]€ymglﬁl idrdMve

present invention anpd net hods el reparation wll be readily
apparent to thos¥ r%dk?flr?c‘éanqyﬁryﬂ%“adrbﬁ us hthE(EPﬁBB%q tions and met hods
for their pr eﬁ)ar at i oThentayy/doesdtonayde diministxaipdre, or incoRemangtvan’ oge

Phar maceut i cal ﬁ@tﬁer c%%&n'ég b hQFhy ﬂbé&‘%ﬁ? e uﬁ‘é?r'nhﬁﬁfgﬁ‘%tﬁ?ﬁ{?@r%re

1995). The salt o e I nvention nay tere
adni ni stration i Avet v §§va4"}3’0\ﬁﬁ’rﬂ'@i“at'§6 thergen-t ﬁé“%@‘bfpd*ﬂﬁirdwé'n%r s
t he gastroi nt estdadnddistéredicts andérdiiaborc cial ,asddcrgeral wittor omubdei ngaal

adm ni stration bﬁﬁamcg{ﬁxc&%c&%ﬁ%%g&gia%%ﬁh% t%lja'ne'epmp?ﬁ%g 539@%@91‘%‘ %’ect ly

fromthe nouth. istra

i nclude solid® s®aFribsANYdnepriet icier dhasyihe sppraneds) %thsameet@, T§dpft or
hard capsul es cahbiaé nif RgeipEtt il O |a.%5 a&aeaod@wnai@UIaatb@Se,uchia@u{h@Is, or
powders; | ozenge i u d).; .chews

di spersi ng dosag%rt%B@%; Qef &gadmmasltlrafjcin l e eglﬁc%tgf gxe eé%@e!q on SOlLlBl?ly and
buccal / mucoadhesitapditpartihegaturs of the dosagﬁﬂ‘qqrni d fornul ations include

suspensi ons, sol uti Oﬁ&rmé%ﬁhtﬁﬁccﬁrﬂﬁsn%ds&bﬁsme f&‘iﬁé"déli%rg\é’f @dnlp@ﬂ&is@y be

o oy 1 BF Syt Py b, PeBRRs e St TS S

apparent to those skilled in the art. Such compositions and methods for their

20

preparation may be found, for example, in Remington's Pharmaceutical
Sciences, 19" Edition (Mack Publishing Company, 1995).
The salt of the invention may be administered orally. Oral

20  administration may involve swallowing, so that the compound enters the
gastrointestinal tract, and/or buccal, lingual, or sublingual administration by
which the compound enters the blood streamn directly from the mouth.

Formulations suitable for oral administration include solid, semi-solid
and liquid systems such as tablets; soft or hard capsules containing multi- or

25 nano-particulates, liquids, or powders; lozenges (inciuding liquid-filled);
chews; gels; fast dispersing dosage forms; films; ovules; sprays; and
buccal/mucoadhesive patches.

Liquid formufations include suspensions, solutions, syrups and elixirs.
Such formulations may be employed as fillers in soft or hard capsules (made,
30 for example, from gelatin or hydroxypropylmethylceilulose) and typically



conprise a carrier, for exanple, water, ethanol, polyethylene glycol,
propyl ene glycol, nethylcellulose, or a suitable oil, and one or nore
emul si fyi ngoagmmbeizand/ or suspendi ng agents. Liquid forpgiltdogromosyay
al so be prepared by the reconstitution of a solid, for exanple, from
a sachet. 5The salt of the invention may al so be used in

fast-di ssolving, fast- disintegrating dosage forns such as those
described in Expert Opinion in Therapeutic Patents, 11 (6), 981-986,
by Liang and Chen (2001). For tabl et dosage forns, dependi ng on
dose, the drug may make up from 1l weighys%to 80 weight % of the
dosage form nore typically from5 10 weight %to 60 weight % of the
dosage form In addition to the drug, tablets generally contain a

di si ntegrant. | es of d| |nteg ants i cIude sodi um st arch

gl ycol ate, SOdI u LPHB RS RUT*eR ‘ﬁ?t‘?fsﬁt ANea PR e S G Ry rRRIRT R
cel | ul ose, croscgybndyésebbee.umea sitadpol addneg orpodry emnigliyngragehts done,

met hyl cel | ul oseandver%n%ﬁanﬁg Qaéntsne.qeaelfarmhfa%snéa é)t?ej M SRSkt ut ed

hydroxypropyl 15 cellul o lpre gel atini'sed starc and sodi um
al gi nate. Gener a'ieP?)’St'tP?‘Fé‘Cﬁ?é?'ﬂt"@b‘?"éﬁ‘f"ev@q'ﬁ‘aé?ﬁ‘?ﬁ‘r| se from1 wei ght %
to 25 wei ght & pref @abhlyof thorm&ntivai ht afo the RedweifghlisSavol, tde

dosage form %Tte%ra&gngo% fbifis ggd?.eésabloéfeg ﬂbéd%'@@%’i ?gﬁ\%meﬁl ve

qualities to a ta orrru |on ers
ni crocryst al | i neThéERetico@ientydl €098 9862(9%'9@%?'1‘9 Chss1(38T hyl ene gl ycol ,
natural and synt heti Eorgaiiet, dos@leyisinity bEantiod lod@me t @ Qe il intks ed
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Tabl ets may al so contal tose
spray-dried ABnoWseirat & G%WﬁWr‘Vbefsth%ﬁ%FEGﬁ@Wﬂl loeadditipmisrihe 64‘19 RYete t o |
dextrose, sucrosgneRy bbrdtah a m.m@@gmrysi@hdresn@' Gi@htbdth @S Mciugé ab&him and

25di basic cal ciu
optionally conpr%%rgpsq?}g P %%e SO&' '?{vcea%éjé)@n?@d Ceu-t[‘?%"eaga'g'&i% %ﬁ%?ﬂ’%l}?*w
sul fate and pol yedu'pes éfOS@fm%lh@Ie gdiLdn graspevifohe, spolvginyipysrofidadie.orgtid and

tal C-ht V\g}ent pres e@iulﬂfeurrﬁ@%@‘yﬁ@ﬁdeV@eI@B%‘t @w@ia)élkﬂ%ﬁpgtihﬁe@ hpcmsa,f&oayu

wei g 5 to e from
0.2 wei ght %? O?/?El%’ %eg?latf”ﬁgg Sgﬁﬁ%e?”dgmdi‘@ alginate G n%? é‘ al so
general ly contai ﬁsrmta@mmtwm@np@@ﬂ:h@r&é veech Estio R vesignd Paa pre ferargy] fodnubn
stearate, zinc S&Q@{t%@20%%%$ﬁ7§@5§ébe Ol,,mar ate, and m xtures of

nmagnesi um stearate sodi um | aur at e. Lubr| ants erally
conprise from 0. 25 &i“g FE 28 €5 'yvbé%l‘stﬂ irg/gartpfo@p@yeagya);t@sr I?ngéan%
wei ght % to 53 weirgihtiofs Glitablee birgibisetnclude microcrystalline  cellulose, gelatin,

20 sugars, polyethylene glycol, natural and synthetic gums, polyvinylpyrrofidone,
pregelatinised  starch,  hydroxypropyl cellulose and  hydroxypropyi
methyicellulose. Tablets may also contain diluenis, such as lactose
{maonohydrate, spray-dried monchydrate, anhydrous and the like), mannitol,
xylitol, dextrose, sucrose, sorbilol, microcrystalline cellulose, starch and

25  dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agenis, such as
sodium {auryl sulfate and polysorbate 80, and glidants such as silicon dioxide
and talc. When present, surface active agents may comprise from 0.2 weight
% to 5 weight % of the tablet, and glidants may comprise from 0.2 weight % to

30 1 weight % of the tablet.



O her possible ingredients include anti-oxidarits, colourants,
flavouri ngwa%”ents, gr eservatives and taste-nmaski ng agents.

Exenpl ary YRH®®2ntain up to about 80% drug, from abSTRIBIGSRRE
%to about 90 wei ght % bi nder, from about 0 weight %to about 85

wei ght % 10 diluent, from about 2 weight %to about 10 wei ght %

di sintegrant, and from about 0.25 weight %to about 10 wei ght %

| ubricant. Tabl et bl ends nay be conpressed directly or by
roller to formtablets. Tablet blends or portions of blends may
alternatively be wet-, dry-, or nmelt-gri&nul ated, nelt congeal ed, or
extruded before tabletting. The final 15 formnul ati on may conpri se one
or nore |ayers and nay be coated or uncoated; it nay even be
encapsul at ed. Tebetsfaporaeh@tilyoniaih 1hkabdresd Such 3s tiagosstsesedrate,

Phar maceuti cal €...F . t Vol i ehe nd L.
Lachman ( Marcel Q%%E\Eesrteﬁﬁév? VorIE?Ja%QEB@{QZS eégyrllsfunaélglle’e%%orea%@ﬁ@ for
human or vet eri WEgyesse sgaeate yithc aPHIYm plepb selPhie e HURERRID| @enBR!Y
\C/ivat er I swel | abl e chhprivefiiohno. Ziosage o4 @r*lUTivlve % NpraB)eblyerofma®s dbight % to
i ssolving or coadhesi ye.and typically conprise a conpound of
formula I, aiPy p%ﬁoﬁéeﬁ%leg'rrer, a binder, a solvent, a humectant,
a plasticizer, a st dbhdrirzesiblomaeighisifclude anthoxidastsosqleuanis dpfopiing
age][lt and a S?L\é@éﬁts’ p%@@f@at?és m@%&@hﬁgeﬁtbﬁ fo;lrm:c ation Imay
performnore than o uncti.on. . ound . of for a |, may
be wat er-sol ubl e or Eﬁ@B’PWBT‘%}s Fonjai %F?t-osagf‘%%ﬁg’ dé'%r ﬂﬁ%o?t%iwggh y
conprises from % tedbght S00ksiaht Obindsrdgiem Sputrfbweightyifp ocatiolty85 waiaht 20
wei ght %to {0 }[@ﬁﬂegbtfro%abgilt ) t%@igﬁt?%% 8Sout k@ﬁ?igﬁp%l%?éirﬂeg(@ﬂ)&idﬁﬂf??”ﬁy
conprise a greater proportion o e conpagsition, typically -17- up
to 88 wei ght %8P°“ttﬁ@g§"8lgh'tag§9a%“fﬁlr%?lt\f’g%{ca he conpound of formula
| may be | n t he for Mabkt peddsinEyrie @oipesseedotiradly. or by rolier fHHerm tablgts.
filmformng polyfer niefY PotlCsitital HRMREhMNEY HBUY.S BRC IARIHES,
proteins, or synthetic hydrocolloids and’is tl%/e'%calh _Qre ent_lp 5t he
range 0.01 to 9§aREPlAr OFN (FEPTRaEY i ¥ afrideth °r'q %\ﬂ 80 't'o 48
wei ght % 15 formulation may comprise one or more layers and may be coated or
uncoated; it may even be encapsulated.
The formulation of tablets is discussed in Pharmaceutical Dosage

Forms: Tablets, Vel, 1, by H. Lieberman and L. Lachman (Marcel Dekker,
New York, 1980).

20 Consumable oral films for human or veterinary use are typically pliable
water-soluble or water-swellable thin film dosage forms which may be rapidly
dissolving or mucoadhesive and typically comprise a compound of formula |, a
film-forming polymer, a binder, a solveni, a humectant, a plasticizer, a
stabilizer or emulsifier, a viscosity-modifying agent and a solvent. Some

25 components of the formulation may perform more than one function.

The compound of formula | may be water-sojuble or insoluble. A water-
soluble compound typically comprises from 1 weight % to 80 weight %, more
typically from 20 weight % to 50 weight %, of the solutes. Less solubte
compounds may comprise a greater proportion of the composition, typically



O her possible ingredients include anti-oxidants, colorants,
flavorings and flavor enhancers, preservatives, salivary stinulating
agent s, cowbi2gagent s, co-solvents (including oils), ermisz@8h6008s
bul ki ng agents, anti-foam ng agents, surfactants and taste-masking
agents. 10Filns in accordance with the invention are typically
prepared by evaporative drying of thin aqueous filns coated onto a
peel abl e backi ng support or paper. This nmay be done in a drying oven
or tunnel, typically a conbined coater dryer, or by freeze-drying or
vacuumng. Solid formulations for oral admnistration nmay be
fornmulated to be 15 inmmediate andlor nodified rel ease. Mdified
rel ease formul ations include del ayed-, sustained-, pulsed-,
controll ed-, targeted and progranmed rel ease. Sui t abl e nodified
rel ease fornul at PRiRS8msight E&é’f %@@ﬁ@@é@“&fnaﬂw@, ha ¢eRrIUOh CHPEURIIRdi bed
in US Patent No. b@mlmﬁb&6&nuﬁ@b@bﬂ&eﬁémﬁther suitable rel ease
t echnol ogi es such aSTﬂégqmﬁ Qa &;39@FS| |%O%ndm¥33ted
P

20 particles are to be foun rraceu ca Tec C1tooy On

25(2), 1-14, by ReYsaachefidgs Qrg@@g)or Smﬁ“@t’%!@f@”%ﬁé\mﬂﬁgwww{”@s%ﬁl eve
control l ed rekeage rérﬁge@&ﬁ s amagmr%,v}@ré)@baa’aﬁ?&ahe range 30 to som@hmsyl ate
salt of the inventi on,,ma

bl ood stream into rmstcel'ﬂéJ Oss'ﬁe |nﬁfeg'emﬁ mCmtd rang'lox‘g?né%\r? Olloénllstg “'Iogngrreans
for 25 parenter aanchqum@W@Womresmwea pativara\sdimolaing portta-ceelnsr i al |

intraperitoneal, ajdhtd, 3bREGHHs (mcmdrn@\bﬁgt émakﬂn@sr bulkig @eHtE tdatilaming

intrasternal, intracra musc ntrasynovial and
subcut aneous. Su??eéﬁﬁ r}ﬁg\?fﬁéégéﬁaalf"wﬁk %elng adm ni stration include
needl e (inclufling m Eionerdiceydaneg edtholns, inveabiel e typisaliynjpegeret sivand

i nfusion techni qu@socativel 8ryving of thrn f@écﬁc@tfﬁrﬁﬁkoétw aHbad | 'p@é]§bl@rb§ck|ng
typi cally aqueous sol utions cont ai,.n. exci

salts, carbohydr étfpégrte?ﬁﬂa%‘f%:sr TRY ‘368'?‘:65 g E(BW&‘P&"%'EPS/“P%‘*‘ ty?iﬁ‘”éﬂfa from
3to 9) but, f ororstome cappt dresmtdrbp§eezehigynomayadnemimgr € sui t abl y
fornmul ated as a sterig,g WHUI%H@QHS%QPE%M%MH n"?‘a'?y e ?’d’rh@@teﬁ% MPeot O

be used in conj unction with a suita vehi cl e such as steri|
pyr ogen-f r ee iat Bymediate andlorrRiadified figage- YRdifRd i’?éﬁa%?ltf‘@‘rnalﬁt‘?"@r’ﬂ‘ﬂ‘i‘d&tl ons
under steril e condajgedonsstaificar, peikadvpdopiroliby-, layepldisht pabiaomednayaseeadi | y

be acconpl i shed usi ”%uﬁb?e’}%dﬂf%dPQ@JsQ?&.%H[Eho%Qlfor‘ir%%FHogééeo? 8hJentghown
to those skilled in the a
are descnbed m US Palent No. 6,106,864. Details of other suitable release
technologies such as high energy dispersions and osmotic and coaled

20 particles are to be found in Pharmaceutical Technology On-line, 25(2), 1-14,

by Verma et af {Z001). The use of chewing gum to achieve conirolled release
is described in WO 00/35298.
The tosylate salt of the invention may also be administered directly into
the blood stream, into muscle, or into an internal organ. Suitable means for
25 parenteral administration include intravenous, intra-arterial, intraperitaneal,
intrathecal, intraventricular, intraurethral,  intrasternal, intracranial,
intramuscular, infrasynovial and subcutaneous. Suitable devices for
parenteral administration include needle (inciuding microneedle) injectors,
needle-free injectors and infusion techniques.



10The solubility of the tosylate salt used in the preparation of
parenteral solutions may be increased by the use of appropriate
formul at i ogotze@sgees, such as the incorporation of PCT/IB2008/000088
sol ubi l'i ty-enhanci ng agents. Formul ati ons for parenteral

adm nistration may be fornulated to be i nmedi ate and/ or nodified

rel ease. Modified release fornulations include 15 del ayed-,

sust ai ned-, pul sed-, controlled-, targeted and progranmed rel ease.
Thus conpounds of the invention nay be fornmul ated as a suspension or
as a solid, sem-solid, or thixotropic.iquid for adm nistration as
an i npl anted depot providing nodified release of the active conpound.
Exanpl es of such fornulations include drug- coat ed stents and

sem -solids and suspensi ons 20CO%I sin dru (]‘Jt hich. ma

pol y(dI -1 acti c- cogl yesmesa! Jeimylal g3y s 8?%30“'0“5 whichgay
tosyl ate salt okodihie ewipentsi emchray «aalltso ciybotaydriasi stkrtpifferirgppeatt vy,

(i ntra)dermall yr(pr%)frﬁraqugﬁ &1 &t tJ @) biAetor i§brﬂe Qﬁph%{i@%ﬁ‘hey-rr}%@ Al

formul ations fo I nc gel s, Xro ot i o

sol uti ons, creamgre wtﬁ@mwafe@ia%? ﬁﬁa'eﬁema%tee s @Q%Ph%‘%a‘ d‘l‘eé‘g%“
filnms, skin pat ¢es usedad ednfunctiofita Rt ssitatRbvedjplzngels as §tedlerrsrogbafeages
and mcroerml Si ons. Li posonmes may al so be used. Typical carriers

i ncl ude al cohol “®*#ter, mnineral oil, iquid petrolatum white

petrol atum gl yceri nTheerD?@ﬁ'mPfeWée“@ﬂf%}é@mu'éwsﬁ‘ﬁ%ﬁeéﬁe“@?"%ﬁi for
Penetration enh%& 18, B@wobﬁnslat’&ormr aleil be SeGmdigied exsimypbtendadd
Pharm Sci . ?HE%;R%L%B%‘? tec nldueS%vthmm}nqo nd é\(ﬁ?t%&lﬁﬂhr{é}?t ober 1999).

-19- a he ical ni s Ion I nclude delivery by
el ectroporati®n, i ontl‘@rmtblb@tyloéthemﬁ)'t@@p%ﬁ@%‘# &, the; pisBHRKNE Pareq R

m croneedl e or rl:‘é‘l@%r% hdyaR nﬁ&‘eﬁed E’Pth@%&é 6fCdp pMpriddt ajredatib teabbicugs,

i njection. Forml atlogs for “IF’)‘ g bar m rrt‘!anscgr%(t9 @Q may be fornmul at ed
to be 5 inmmedi &€ & ?Hforﬁ%ra’f L gL YRAY "WModrtied rel ease

formul ati ons i ncl udeFaeliajomd-for eaae‘tteraln@ctﬂmmstrﬂw%ém beclorewaied &ybe

targeted and pr qg&@ﬁ%daﬁdﬂr%red release mtﬂb@SMb@ebefoﬁﬁJtétlo@sf |rtchsee
i nvention can al so adm ni stered i ntranasal t C]l
eﬁlagﬁé)r%ramme

typically inl% héjef%?‘?n yietalpedy pUSEhrePT et REP NG Mg ure
for exanple, in mudcymiduedgdontie invdntiot maehe formuaedams wsdeneBRPoATAht 10

particle, for exs%wlsg?tt-églna(%qttt(%otrgpi@ftﬂ%ﬁbloidhﬂhlg@tlorﬁégih |ﬁt§|aﬂt9d depot

phosphati dyl chol 1 ne roma wd 0 ucﬁ)ray
froma pressuri Z&iEhracie? re‘B@ﬁ?pOf &Br 59"’9 a‘fOBWPE@r 6%8?‘8 2rani'y an
atom zer using efbcaﬁnatlodiwdtbmda/rda@mbsteﬁ Gigntsogiut eemi-shiidseand sspensinns

nebul i ser, ¢ & W'?{jggr% 10h b5 %ﬁ@dl@ctx@co@%bél@ﬁh@ FFEIQQ‘%‘I dr@d&here§ uch as

1,1,1, 2- tetra | ucr r opr opane,
or as nasal drops. Foe ioﬁt'?t&ﬁﬁkafl thy dnivention @3y Rifel ﬁ%@”@@ﬁg%%‘%'
bi oadhesi ve agenfntrafdemaaxaimiagsdeahall os & sain @yalcoskeTypicat formulations

for this purpose include gels, hydrogels, lotions, sclutions, creams, ointments,
dusting powders, dressings, foams, films, skin patches, wafers, implants,

25 sponges, fibers, bandages and microemulsions. Liposomes may also be
used. Typical carriers include alcohol, water, minerat oil, liquid petrolatum,
white petrolatum, glycerin, polyethylene glycol and propyiene glycol.
Penetration enhancers may be incorporated — see, for example, J. Pharm.
Sci., 88 {10), 955-958, by Finnin and Morgan (October 1999).



The pressurized container, punp, spray, atom zer, or nebuliser
contains a solution or suspension of the conpound(s) of the invention
conpri si ngwofwes/euaapl e, et hanol, aqueous et hanol, or acEUBZ@BIEISS
alternative 20 agent for dispersing, solubilising, or extending

rel ease of the active, a propellant(s) as solvent and an opti onal
surfactant, such as sorbitan trioleate, oleic acid, or an oligolactic
aci d. Prior to use in a dry powder or suspension fornul ation
the drug product is mcronised to a size suitable for delivery by

i nhal ation (typically less 25 than 5 ni€rons). This may be achieved
by any appropriate comm nuting nethod, such as spiral jet mlling,
fluid bed jet mlling, supercritical fluid processing to form

ggnop?rt l( cl SS’ f hi gh (ﬂﬁ&ssr]yéa‘%s h%ﬁ%malzaadnqﬁsstré%n S HcRYe drigiveg- by

psul es( nade, f of exanpl e, fr

Sohydr oxypr opy! AECHRUP TGRS PP o8 Sesth JoTRPEIPS S RRATFPEe. |
an inhal er or -oReediedsaf(é.b.dtoadermy™ Biojdodi nett. pinedicho contain a powder
m x of the conpound F%meflé}%né r?é/leﬂ)tphgnadrﬁlnéﬁ'ﬁtltaﬁlbrlngy REVRRRIRES G SBiCh as

| actose or starch and a perforpance nodifier such as /-1 eucjne

manni t ol , or5nadWB§?ﬂﬁﬁ@F@éP5F@edTﬂ%“?a@?@?? ﬁﬁ?sﬁémﬁﬁﬁyﬂﬁoﬂgu%ﬁ in
the form of the detapahsdstaibed- quised-etcabdipdt enctddaint erograBineirelsaset abl e

excipi ents i ncl ude dextighe b UFAS fvediBh bAPSsq ROLRiAbreg 1bhd:ly

fructose, sucrose and
formul ation for 2u&e iphglaten. Ayringly &y the derAYOied S6t PW&IMH%Q%%@S%
produce a fine migtireNy coipicdima Efyajlﬁrldp:@thtl@ctc%m a&f a thedcompaizad of

Lhe [ nvent! o PELACHALLANCANG. I AGLHALLED YOI WIRCIBLIR ALY from

1pl to 100pl. nprise a
formula I, pr opyp@r?edrg PG&esr inhglee @p ?@ awaﬁ%ﬁpfaéfrﬁaﬁdvesawwé Gentans"
chloride. Alter @%bV@r@Oétﬁﬂﬂéﬁpmr% ermatorh@eru@agl eleat&uw@@cdd;mfaml@ﬁ epyl ene

gl ycol include gl cero . pol eth | ene,. g bl e
flavors, such ag&é e[ﬁ'ofne '581 Rtehof (O)r‘“@ﬂ'\/\%’tetmeenLésresDf iSSHgaubE as

saccharin or sactivaldanh ssdéum E:li’maty'l b 24eldéeprosthanios e f ofl hil2d.#8ns of
the inventiof i 'ﬂEﬁlBﬂ%ﬁ:pfc%’éné Rhab %Qéan a.tof)@%smtraa&m MeS theadolv@&Y- may

Forrmul ati ons for _inhal nas rat e fornul at ed
Lo b | rmed at o B BT BaoF bty St s op TR, PG A
Modi fi ed rel ease foriiml atsoneged rfotteide, d@hﬁy@@wy.gwsmaﬂnéu'wbw@ESed-,
control | ed-, contains a solution or suspension of the compound(s) of the invention
comprising, for example, ethanel, agueous ethanol, or a suitable alternative
20 agent for dispersing, solubilising, or extending release of the active, a
propellant(s) as solvent and an optional surfactant, such as sorbitan trioleate,
oleic acid, or an oligolactic acid.
Prior to use in a dry powder or suspension formulation, the drug
product is micronised to a size suiteble for delivery by inhalation (typically less
25 than 5 microns). This may be achieved by any appropriate comminuting
method, such as spiral jet milling, fluid bed jet miling, supercritical fluid
processing to form nanoparticles, high pressure homogenization, or spray
drying.
Capsules {(made, for example, from gelatin or
3¢ hydroxypropylmethyleeliulose), blisters and carbridges for use in an inhaler or



20 targeted- and programred-rel ease. In the case of «dry powder
i nhal ers and aerosols, the dosage unit is determ ned by neans of a
val ve whi clwodedsiwens a netered anount. Units in accor darmsreoshocodse
invention are typically arranged to adm nister a netered dose or
"puff' containing fromlpg to 20ng of the conpound of forrmula I. The
25 overall daily dose will typically be in the range 1 ng to 200ny
whi ch may be administered in a single dose or, nore usually, as

di vi ded doses t hroughout the day. The tosylate salt of the
invention may be adm nistered rectally g4 vaginally, for exanple, in
the formof a suppository, pessary, or enema. Cocoa -21 - butter is
a traditional suppository base but various alternatives nmay be used
as appropriate. l.ati ons, for rectal [ adm ni,stration
ray bo £ or mil at dEPEBEH FRGATHEED a6 ToUCr B o B SASEREHTF e
rel ease formul atimamgor, nel auwledlSdelvdsredase sudt asnledose pol gadh Jand &

control l'ed-, t ar&@ﬁo%n@@ﬁuo&%ﬁé?gﬁm%ubﬁé ‘?ﬁaﬁﬁltol or magne-Em:ﬁw diosatd ahe sal t
of the invention may al so be adm nistered rect

to
typically in t heé®FBiemat b%?%éf%? orgn FhecfPthP B%“?Uéﬁ%fﬁéﬁ BF?f%gb?yslg? ut i on
in isotonic, $§HlaBrusthed suigblerdxtipiesialinchee dekthtedr gluorseu hattesensorsial t abl e

for ocular and QH$ﬂlgﬁﬂﬂ%n&ﬁ%E§%%ﬂ%hlB&!“de oi ntnments, gels,

bi odegr adabl e ( ? es, coIIagen) and
non- bi odegr adabl e (eAgsm?PFlé@W€T ‘ﬁﬁP@WFs OGP g, A cASBESR g
particul ate or V@édt:@w:mddysatﬁtm;odsmlnasniﬂlm&aﬁslnmrbml1|pg®cs:cmmf A

pol ymer such as tﬁé%ér%ﬁ%n}j o’f‘hu%qm%ﬁl%%:err {;th&tnoﬁ%ng’theogété/a‘ﬁbp%l%&%w

hyal uroni ¢ acid, a ce
hydr oxypr opy['fret ey &en| gl @swoulhwms@&rwﬁm fP%M BHRNsHA GeEPRId of
cellul ose, or a f&&1d}@t|eb@pgbr)esgge$la§tbﬁi@ vRéry eeHanolf edd xdum| ejorigel an

gum nmay be inco ted Oge\m&r Tngfi EQ ugedpnrwﬁéa ofg‘g %Dgt%ae SQ%Q i gld%y
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stability for uselease daynutdtions include delayed-, sustained-, pulsed-, controlled~
20 targeted- and programmed-release.

In the case of dry powder inhalers and aeroscls, the dosage unit is
determined by means of a valve which delivers a metered amount. Units in
accardance with the invention are typically arranged to administer a metered
dose or “puff’ containing from 1ug to 20mg of the compound of formula i. The

25  overall daily dose will typically be in the range 1mg to 200mg which may be
administerad in a single dose or, more usually, as divided doses throughout
the day.

The tosylate salt of the invention may be administered rectally or

vaginally, for example, in the farm of a suppaository, pessary, or enema. Cocoa



25 the aforenenti oned nodes of adm nistration.
Drug-cycl odextrin conpl exes, for exanple, are found to be gener ally

useful forywhoBsisndesage forms and administration routes. r9BRo0s/ 000088
i ncl usi on" and non-i ncl usi on conpl exes nay be used. As an alternative

to direct cornplexation with the drug, the cyclodextrin nmay be used
as an auxiliary 30additive, i.e. as a carrier, diluent, or

sol ubiliser. Most commonly used for -22- these purposes are al pha-,
bet a- and gamma- cycl odextrins, exanples of which nay be found in

I nternational Patent Applications Nos. WO 91/11172, WO 94/02518 and
WO 98/55148. Inasnuch as it may desirablfe to adm nister a conbi nation
of active 5 conpounds, for exanple, for the purpose of treating a
particul ar disease or condition, it is within the scope of the

pr esent |nventld%m§W&?tﬁﬁﬁomﬁSW@P%me@ﬁ%é@éﬁﬂp@%ﬂmﬁﬁﬁﬁﬁﬁpﬂ”ﬁﬂ§edat
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invention is particularl adm ni sterin dosage
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separ at e conpdsidbsohsblatgedispdrgpentoliaieenged irot-éidedrajaber (efggrsuitcpmai ating

the separate Corm%ht%' %%usagéﬁs%tanﬂanﬁar@dﬂ:%‘ieh% ve;r &:lé’%‘sﬂs%%sc%m l;@nce,

the kit typically 20 conprises directions dm ni'strati on and may
be provided wi t H'&8ES CaliPSamaE fb PYYIEgT puch as °‘°Ssﬂ‘§é‘“‘fe§s‘§ﬂ‘yé‘?‘é“°s%‘1‘q of
the invention Caj’blybiaylalddiﬁonl svauredc vaad, eiat helluldslze polyaks, fararsohgraral

(e.g., through t i al,
parenteral or to ?Egg g%qlﬁans dm’( i ) %ﬂ'hos #%%Wg&%y{o?é?f%n are
25 preferredl!? TH’@t%@RCi'Y@éCCé%ﬂdﬁ ﬁoé’mehﬁs’texﬁé@? [9EIN PUTadAY AP SCePedlef n
dosage rangi ng fiegamabeoith 8. Qﬁaem@v(fégg sUgh t8 abodatkoHin MgAlkgiepesucday,

preferably fromfarlgn LIIE{“H[QS 19%}/ vart%%gq \%reabbn&:f(%r]to ijggékg per day in single

or divided doses, necessarily occur

dependi ng on the wei @qufnuah@sd@rn@nutarfewaioﬁdntim%raﬁw’o[néz:Pe BemMugtedriefeed

and the parti culigmetiRte 8ndddr @edNidAl Glebsd. | MMIRBOBREse formulations include
20 delayed-, sustained-, pulsed-, controlled-, targeted, or programmed release.

The tosylate salt of the invention may be combined with soluble
macromolecular entities, such as cyclodextrin and suitable derivatives thereof
or polyethylene glycol-containing polymers, in order fo improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of

25 the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally
useful for most dosage forms and administration routes. Both inclusion and
non-inclusion complexes may be used. As an alternative 1o direct
complexation with the drug, the cyclodexirin may be used as an auxiliary

30 additive, i.e. as a carrier, diluent, or solubiiiser. Most commonly used for



30However, a dosage level that is in the range of about 0.01 ngtkg to
about 10 -23- ng/kg of body weight per day is nost desirably

enpl oyed. WarZ0eW9o8& nay nevert hel ess occur dependi ng UIABRINS/000EBY Nt
and condition of the persons being treated and their individual
responses to said nedicanment, as well as on the type of

phar maceuti cal fornulation chosen and the tine period and 5 interval
during which such admnistration is carried out. In sonme instances,
dosage levels belowthe lower limt of the aforesaid range may be
nore than adequate, while in other caseg.still |arger doses may be
enpl oyed wi thout causing harnful side effects, provided that such

| arger doses are first divided into several smal | doses for

admi ni stration ttf‘és%”&ﬂ;%é%% e a%ﬁé( bgtg %%%%a]c?%&[QMﬁé S x?a%pelo” hin

this description and
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70 kg. The skil degpmgg{aldnumgamﬂb readily be able to determ ne any
variation in the dosa m %nl ”,rrg%t SR |redO g $ ybétlect
whose weight falls ou & he™ a ou? & fo At sut %ak range, such
as infants and 1®mh@de~| fdef:*aynplebégé@ wmetdﬁé'emalaclaﬂrﬂchiasﬂ@we@r t he

subj ect. The phadoﬁ&ﬁ@}lﬂtl §&lnthiﬁQﬁ@lsE@blc@m§e ¥er@%v€ﬁimnrlh§tt%&d nﬁlﬂea
reginmen of up to
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oo o P s artasay e et i st e of vhich ol TRaPEhg A dnce
of doubt, refer eam@rsarhemeh thetiovehioneménemnvénisnticbachent@@d irefhe fenoés t o

curative, palli Q&t'sM?ab%err o%&mihﬁéﬂré%%ﬁ biGhd écﬁ‘n?ptog‘ﬁé?% The fol | owi ng
exanple illustrates the of the present invention.

It will be uftier stooﬂ‘ushﬁﬁe%r"f ‘F‘hd‘ﬁ"et‘ F‘PR}‘EF?F? dWC’l%‘ MGt® PERFY'Rd t o
this specific Exmamaeeutﬁxlmpbes:tbns 2% Exnstnpk ef dhicl osvdist tbe Balibte ohit

trans- N-ethyl - 3-f |aU&fr@an§e l\t?{hftﬂwéj%é)nt%n and means for separate|y retaining said
(pyrrolidin-1-vinmethyl)phenvll-cycl o-butanecar m de A

sol ution of p-t ACOEPRYETHf RN @ é’c ogtajnsr, glpyiyied PS“'%APrrF ef fpihPaskyfin
acetate (70 nL) avaspladtedchoy @it is2@e mantilish Gliversiack ued ®olhatjaokagdd of
frans- N et hy f -(pyrrolidin-1- yI nmet hyl )phenyl] cyc
| obut anecar boﬁj(,arrtlgt%j&5 %6?%'%1?5?%891%% 97 ol ? in eth acet ate é )
The resul ting mixt ur Batgiof the invention is particutarly suitable or administering 1fferent

dosage forms, for example, oral and parenteral, for administering the separate

compositions at different dosage intervals, or for ftitraling the separate
compositions against one ancther. To assist compliance, the kit typically

20 comprises directions for administration and may be provided with a so-called
memary aid.

The tosylate salt of the invention can be administered via either the
oral, fransdermal (e.g., through the use of a patch), intranasal, sublingual,
rectal, parenteral or topical routes. Transdermal and oral adminisiration are

25 preferred. The active salt is, most desirably, administered in dosage ranging
from about 0.001 mg/kg up to about 50 malkg per day, preferably from about
0.01 mg/kg to about 50 mg/kg per day in single or divided doses, although
variations will necessarily occur depending on the weight and condition of the
subject being treated and the particular route of administration chosen.
30 However, a dosage level that is in the range of about 0.01 ma/kg to about 10



-24- stirred for an additional hour. The white preC|p|tate was “
filtered, rinsed with EtOAc and air dried to afford 6.32g of tosylate

sal t. Thi swaabhsygoeyro Was di ssol ved i n net hanol and flltq&gﬁmmm&mﬁmgwe
particul ates and re-concentrated. The resulting solid was dissol ved

in -12-14 nL nethanol with gentle heating. 5 Ethyl acetate (75 rnL)
was added over 20 mn. and then the m xture was stirred for one hour
at roomtenperature. The solid was filtered, rinsed with et hyl
acetate and air dried to yield 5,59 g of
(trans)-3-fluoro-3-[3-fluoro-4- .23-
(pyrrolidin-21-yl net hyl)phenyl ] cycl obut anecarboxylic acid ethyl am de
tosylate salt as a white, crystalline powder: 101H NVR (CDClI 3) 87.71

(7d15‘J(a 8J3=HZ ), ofﬂ_@?v%’ggtf]e ga]m m(ﬁ_bdesrrlg}:%gn'aad)ye% %arg 'n;‘SI—EIFQ 2H) |
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(m 4H), 2.32 (9eingdheated ard thkir Haivkdinal diPonsek. 1 Gailitmedibamert; & &) ag3H) -

15 oa 175 ey R ze*E%amaéeuvasé%”rgwa@gchfsenl%@ 6 bp ol
= 6.0 Hz) 1%6. 4ntergal dycingrwhioh ach agnjnistratiop. i cgrded oltc -IF sem@ BisBnce8, O

Hz), 96.7 (d, JGokage IdIE. b@lolﬂztﬁe Io@gr Ifhnit o'i@'le‘laforgsga cpﬁané?’@mZy b@ﬂwo% thar?- 6,
23.0, 21.52, 14. si s cal cul at ed

fo
C18H24E2N20. 07HEH3 ¥Rt vEils Vloqe% Césaﬁzst'ﬁ&?/r%efa%’se%mw 58 e”@"’é%ﬁ'“’"l*—'bund
C 60.55 (60.52, cGsir@ami Bdeddicf!s, B8 deg0iat 4ddh, labbrsios8s 415 fiB6diviBe5) , F

7.67 (7.78, 7. 551191@ sevebal 8Ral H\&s%?fcﬁ amln%ﬁéﬂoﬂrthr’ﬂ@dhgbttthgfda 9‘ﬂhe6 sgée,m)l e

which is conﬁfstent mntp % é% rous nono-t | ate sa
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(pyrrolidi n- 1- ylforetxéiyply -fgteemyblage pohabubpocasing e xelvhoe .about 60 kg to

about 70 kg. The skilled practitioner will readily be able to determine any
variation in the dosage amount that may be required for a subject whose
weight falls outside the about 80 kg to about 70 kg range, such as infants and
15 the elderly, based upon the medical history of the subject. The
pharmaceutical combinations may be administered on a regimen of up to 8
times per day, preferably 1 to 3 times per day, such as 2 times per day or
once daily.
For the avoidance of doubt, references herein to “treatment” include
20 references to curative, palliative and prophylactic treatment.
The following example illustrates the method and compound of the
present invention. It will be understood, however, that the invention is not
limited to this specific Example.

Example 1
25 Example 1- Tosylate Salt of #rans-N-ethyl-3-fluoro-3-{3-fluoro-4-

(pyrrolidin-1-yimethyiiphenyll-cyclo-butanacarboxamide

A solution of p-toluenesulfonic acid (2.50g, 13.14 mmol) in ethyl
acetate (70 mL} was added over 20 min to a stirred solution of frans-N-ethyl-
3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-ylmethyl)phenyl]-cyclobutanecarboxanmide

30 {4.18g, 12.87 mmol) in ethyl acetate (35 mL). The resulting mixture was



9. The tosyiate salt of a conpound of fornula 1. 51 3. The
tosylate salt according to claim1 or 2 having an x-ray diffraction

pattern ch@pagisgpiiaed substantially by an x-ray diffracidiag2ahdoass
peak as nmeasured wi th copper (Kal=1.54056, Ka2=1.54439) radi ation at

a 29 10 of 8.959 O0.2. 4. The tosylate salt according to claim
1 or 2 having an x-ray diffraction pattern characterized
substantially by an x-ray diffraction pattern peak as neasured with
copper (Kal=l.54056, Ka2=1.54439) radiation at a 20 of 17.991 0. 2.
155. The tosylate salt according to claibm 1l or 2 having an x-ray
diffraction pattern characterized substantially by an x-ray
diffraction pattern peak as neasured with copper (Kal=1.54056,

Ka2=1. 54439) radi at.i.on at ... 6, .The tosylate
salt according Ftbreg for i %cﬁlon?mhoir ﬁ'%e yﬁut%g\?mﬁl&at \ﬁl&l?(_fllt&é?ﬂ, 35'959% with

di ffraction pat EEAs é'hrhrﬁacftﬂeﬁltzéd'ogfu@ﬂ@aﬁf iteslylele pAjt. dihisxmatayal was

diffraction dissolved in methanol and filtered to remove particutates and re-concentrated.
The resulting solid was dissolved in ~12-14 mL mathanol with gentle heating.
5 Ethyl acetate (75 mL) was added over 20 min. and then the mixture was
stirred for one hour at room temperature. The solid was filtered, rinsed with
ethyl acetate and air dried to yield 5.59 ¢ of (trans)-3-fluoro-3-[3-fluoro-4-
{pyrrolidin-t-ylimethyl)phenyllcyclebutanecarboxylic acid ethylamide tosylate
salt as a white, crystalline powder:
10 "H NMR (CDCla) 8 7.71 {d, J = 8.3 Hz, 2H), 7.65 {, J = 7.9 Hz, 1H),
7.28-7.22 {m, 2H), 7.15 (d, J = 7.9 Hz, 2H), 6.52 (br s, 1H), 428 (d, J = 54
Hz, 2H), 3.68-3.37 (m, 2H), 3.33-3.18 (m, 3H), 2.97-2.88 (m, 2H), 2.84-2.57
(m, 4H), 2.32 (s, 3H), 2.27-1.96 (m, 4H), 1.07 {t, J = 7.3 Hz, 3H).
¥3C NMR (CDCl3) 8 173.8, 161.3 (d, Jo.r = 248.7 Hz), 147.4 (dd, Jor =
15 241, 7.5 Hz), 1424, 1404, 133.5, 129.1, 126.0, 121.7 {d, Jer = 6.0 Hz),
116.4 (d, Jor = 14.3 Hz), 1126 (dd, Jer = 23.3, 9.0 Hz), 96.7 (d, Jer =
197.6 Hz), 53.4, 0.4, 39.0, 38.7, 34.7, 32.6, 23.0, 21.52, 14.6.
Elemental anatysis calculated for CigH4F2N20eC7Hg03S: C 680,71, H
6.52, N 5.68, F 7.68, S 6.48. Found: C 60.55 (60.52, 60.57), H 6.40 (86.35,
20 6.44), N 5.58 (5.58, 5.569), F 7.67 (7.78, 7.55), S 6.68; with a molecular weight
of 494.61 g/mole which is consistent with an anhydrous mono-tosylaie salt.



pattern peak as neasured w th copper (Kai=1.54056, Ka2=1.54439)

radi ation at a 20 of 22.590 O.2. 7. The tosylate salt
accordi ng Wwo 2esypeeizocl ains 1 or 2 having an x- ray dif fyrcgisa@8/00008s
pattern characterized substantially by an x-ray diffraction 25
pattern peak as neasured w th copper (Kai=1.54056, Ka2=1.54439)
radiation at a 29 of 28.050 0.2. - 26 - 8. The tosylate
salt according to claim1 or 2 having an x-ray diffraction pattern
characterized substantially by an x-ray diffraction pattern peak as
measured with 5copper (Kai = 1.54056, K 2 = 1.54439) radiation at a
20 of 15.515 (0.2). 9. The tosylage salt according to claim1
or 2 having an x-ray diffraction pattern characterized substantially
by x-ray diffraction pattern peaks as neasured with copper (Kai =
1.54056, K ce2= 1.54439) radiation at 26/M®. 2) of: 8.959; 15.515;

17.991; 1021.054; 221590;Thandod@&td5@ait of trans-iQhyiReudr@syi-flo-sal t
according to cla anhydr ous. 11

A pharnaceutlcalR¥6%883|%mgﬁhﬁgﬁ%gVQFﬂ%ﬁ%ﬁ¥%§?W5Y3 salt according to
any 15of clains 1 to210, Taatbsdaiplsal srecempdurndlof prradedpt abl e carrier.
12. A therapeutically effective anDuntFof tosyl ate salt according
toclaiml or claim2 for use in the of depression, nood

di sorders, schizophrenia, anxiety di de nitive disorders,

Al zhei ner's di sease, attention-defic bt di sorde (ADD), 20

attenti on- def ici t hyperactivity di sorder (ADHD), psychotic disorders,
sl eep disorders, obesity, dizziness, epill epsy, notion sickness,
respiratory diseasesg, al ITeegysylsad bar gtoidhg U edkiidi 7 \6RR KRHPOLHS LSy

ﬁ' lergic rhinitige nasal ttem”%%?ac {oRiL gl:e'zta%rt%l bf%”gﬁé a‘%ratcnonona‘%grs:t' on,
ypot ensi on, car I'Gvasci I sease, drseases rac h yper -
and hypo-notilit peakrsd negei e wile capgei (Ben=054098e Keprd HA43S) radiadion #fal 2Bt ract

in a mammal . 45 458050 +0.2.

4, The tosylate salt according to claim 1 or 2 having an x-ray
diffraction patiern characterized substantially by an x-ray diffraction pattern
peak as measured with copper {Koy=1.54058, Koip=1.54439) radiation at a 20
of 17.991 2 0.2.

15 5. The tosylate salt according to claim 1 or 2 having an x-ray
diffraction patlern characlerized substantially by an x-ray diffraction pattemn
. peak as measured with copper (Koy=1.64056, Kop=1.54438) radiation at a 28
of 21.054 + 0.2.

8. The tosylate salt according to any of claims 1 or 2'having an x-
20 ray diffraction pattern characterized substantially by an x-ray diffraction
pattern peak as measured with copper (Koy=1.54056, Ko.=1.54439) radiation

at 2 20 0f 22.590 £ 0.2,

7. The tosylate salt according to any of claims 1 or 2 having an x-
ray diffraction pattern characterized substantially by an x-ray diffracticn

25 pattern peak as measured with copper (Ko=1.540586, Kapa=1.54439) radiation
at a 20 of 28.050 £ 0.2,
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8. The tosylate salt according to claim 1 or 2 having an x-ray diffraction
pattern characterized substantially by an x-ray diffraction pattern peak as measured with
copper (Ko = 1.54056, K on = 1.54439) radiation at a 26 of 15.515 (£0.2).

9. The tosylate salt according to claim 1 or 2 having an x-ray diffraction
pattern characterized substantially by x-ray diffraction pattern peaks as measured with
copper (Ko = 1.54056, K oy = 1.54439) radiation at 20 (£0.2) of: 8.959; 15.515; 17.991;
21.054; 22.590; and 28.050.

10.  The tosylate salt according to claim 1 or 2, wherein the salt is anhydrous.

11. A pharmaceutical composition comprising a tosylate salt according to any

of claims 1 to 10, and a pharmaceutically acceptable carrier.

12. A therapeutically effective amount of a tosylate salt according to claim 1
or claim 2 for use in the treatment of depression, mood disorders, schizophrenia, anxiety -
disorders, cognitive disorders, Alzheimer’s disease, attention-deficit disorder (ADD),
attention-deficit hyperactivity disorder (ADHD), psychotic disorders, sleep disorders,
obesity, dizziness, epilepsy, motion sickness, respiratory diseases, allergy, allergy-
induced airway responses, allergic rhinitis, nasal congestion, allergic congestion,
congestion, hypotension, cardiovascular disease, diseases of the GI tract, hyper- and

hypo-motility and acidic secretion of the gastro-intestinal tract in a manmal,



