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directed to the tosylate salt of the conmpound 5 of
formula 1 as described herein, to a pharnmaceutical
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A number of diseases or conditions may be treated with histamine-3
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(Imamura et. al., Circ. Res., (1996) 78, 863-869); (Lin et al., Brain Res. (1990)
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certain monoamines such as h;stamme Selective antagonism of H3R
receptors raises brain histamine levels and inhibits such activities as food
consumption while minimizing non-specific “peripheral consequences.
Antagonists of the receptor 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 the uses
described herein are by no means limited by these stated mechanisms), the
receptor is an important target for new therapeutics in Alzheimer disease,

mood and attention adjustments, including attention  deficit hyperactive
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generically recites pharmaceutically acceptable acid .addition saits for the

compounds referred to therein.

SUMMARY OF THE INVENTION
The present invention is directed to the tosylate salt of the compound

of formula 1:

M
to solvates (e.g., hydrates) thereof, to polymorphs thereof, and to

pharméceutical compositions thereof. The compound of formula 1 may be
referred to herein as frans-N-isobutyl -3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-
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other related active conpounds, are referred to in
U S. Ser. No, 11/549175, filed Cctober 13, 2006. The

wo 000eqoioss) application, owned in conmon wi t h tPET/1B2008/003392

present application and incorporated herein by
reference inits entirety, generically recites

phar maceutically acceptabL$_acid addition salts for
t he conpounds referred to therein. SUMWARY OF THE

| NVENTI ON The present invention is directed to the
tosylate salt of the conmpound of formula 1: to
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t osy Cate sa nven
fwmatpnaWMasthpbwm gh superior to prewousiy known salts of

trans-N-isobutyl -3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-yimethyl)phenyl}-
cyclobutanecarboxamide.

The compound of formula 1 (trans-N-isobutyl -3-fluoro-3-[3-fluoro-4-
(pyrrolidin-1-ylmethyl)phenyllcyclobutanecarboxamide ) may exist in - a
continuum of solid states ranging from fully amorphous to fully crystalline. The
term ‘amorphous’ refers to a state in which the material lacks long range order
at the molecular level and, depending upon temperature, may exhibit the
physical properties of a solid or a liquid. Typically such materials do not give
distinctive X-ray diffraction patterns and, while exhibiting the properties of a
solid, are more formally described as a liquid. Upon heating, a change. fron'ml
solid to liquid properties occurs which is characterized by a change of state,
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war@ooorygati bility with certain drug product

The tosylate salt of the present invention exhibits
properties, including those of solid-state stability

fornul ati on excipients, that render it superior to
previously known salts of frans-N-isobutyl
-3-fluoro-3-[3-fluoro-4-(
ryrrolidin-1-yl nmethyl) pheﬁg'l ]- cycl obut anecar boxani de.
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compl ex conpri Si e C ou 0 e jnventjon
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RSB PN hgeu oo B T, povever, e
sBivieht ar myater is weakly 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.

Also included within the scope of the invention are mulii-component
complexes (other than salts and solvates) wherein the drug and at least one
other component are present in stoichiometric or non-stoichiometric amounts.
Complexes of this type include clathrates (drug-host inclusion complexes) and
co-crystals. The latter are typically defined as crystalline complexes of neutral
molecular constituents which are bound together through non-covalent
interactions, but could also be a complex of a neutral molecule with a salt. Co-

PCT/IB2008/003392
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pm?d@al %ra?@uﬁr‘bét%ﬁ)pan%%% BRHreBa & i |'n§%t’?% F2d LembESES

change in te erature I's des
W'“? ﬁ@Pfﬁ%ﬁ f?gﬁihen (V&Htm theamarairgupt erner Wi@ﬁ’ﬁeldh@SapI@semtedu inf

Téblé EEAN HigRIPPBRNDA/2BUSHY &5 dideh&led Merdh Ot her sol vent,
[ -

Hygroscopicity was assessed using a dynamic vapor sorption

technique in which an accurately weighed sample is subjected to.

_ progressively changing water vapor pressure while simultaneously recording

the weight change. The experiment is conducted isothermally at 25°C.

Another embodiment of the invention relates to a pharmaceutical - -
composition comprising the tosylate salt of the compound of formula 1,and a
pharmaceutically acceptable carrier or excipient, particularly one for the 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,

by i nterveni ng or gani BCT/IB2008/003392
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A@S&p@ﬁ‘*ﬁ"?ﬁanfﬂqog CBREIS. e 8C

described as 'lyotropic'. Conpounds that have the
potential to form/lyotropic nesophases are descri bed

w@g009ameBs phil i c' and consi st of nol ecul es whi BOT/IB2008/003392

possess an ionic (such as -COO' Na+, -COOK +, or -Sqg 3
"Na+) or non-ionic (such as -N N+(CH3)3) pol ar head
group. For nore informatiqg, see Crystals and the

Pol ari zing M croscope by N. H Hartshorne and A
Stuart, 4th Edition (Edward Arnold, 1970). The

t osyl ate salt of the invention is further

sibep atisazdérse obbgity, fizainasac EPlEPSK- MAYonisigknags, | IGRPiratory

8 Qéés%rsn aﬂgﬁgt aﬁé@? SRREE Iaftwh§ 1B dked QiferGB aRItR nakdin

rad w thin the margins of error
q:amueemred)a!lerw FPRERSORJ cpm@%ﬁ@ﬂ e hYPQifRsien. g GRISOVESGHR

FEVAR eﬂggas%§ g %ﬁé’séle‘i'rabterrﬁ,‘p@r- EN@ T IRge0Rbii Yand@8cidic

assessed usin ynami ¢ Vapor sorption technique in
mrﬁbnﬁtmﬁmtw@E?'%W%ed sanple is subjected to

Progrggsi %ﬁtcnﬁreﬁﬁd?ﬂ R reiBsr td”@sﬁiéfr%d\/\ﬂiﬂ feating
si mul t aneous recordi n%] t he wei ght .chan

'%QE’N%‘F%PWE% d%st?@fs,Aﬁ%Q'er'P
ﬁa@gisneﬁlﬁh&ﬁd‘@ed:ééh\ééntah@tﬂlohftiefﬂbxesdl§d?d@' (ADD), attention-

g@qt”rgq%%?ég'gs& CO%S@I-?)ST rég ﬁSIdgﬁééegg Engéé’ ca sorders,

SERfiBeRHhbEA | émep@c eﬁétmhl Sicknaks, | elspmaitoglxdispamt allergy,
t.he treat nent

ticul
i Ve reonbae A5G, e s TRRk L peroi
éﬂn‘g@étﬁiﬁf TongEdionh] hypotatiskar cardpyvashulzh elisease sdistaseasé the
A A e
@hmrrdestmastraap cdinposidg resmirdstesng the ealk of Mws sompound of
t di

RPuE S = MR i hRT S0 FEARDES porses “ar o gi ¢

r hi niThesinveatial atsongsiates dm,a ardcesgifor dungeenaration of the
o G T ai?fmﬁﬁyﬁ Shieiind %épr%ﬁ??ﬁ ty and
aci di( certectng e componad gtafgtmwia ﬁt@gsqu intar gitebleselvent
\?ﬁt?ﬁé‘rﬁttolhgn‘{@s%ﬂoﬂfé Jettf (‘cbﬁrnohﬁf' r@fe%dtté’ a8 té@é had), ahd

S1 on, di"sorders, sc |zophren|a

anxi én);noae@mdae §rys‘@<b§;ﬁ9rm$q/ e
The present invention also relates to the tosylate salt of trans-N-

isobutyl-3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-
yimethyl)phenyl]cyclobutanecarboxamide (1) prepared in accordance with the

process of the invention.

~ BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 provides a complete tabulation of ;elative intensiﬁes of

observed peaks in the observed X-ray powder diffraction pattern of the
tosylate salt of trans-N-isobutyl-3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-
yimethyl)phenyl]cyclobutanecarboxamide.
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di sorders, Al zheiner's di sease, attention-deficit
di sorder (ADD), attentiondeficit hyperactivity

WORISH S8 ( ADHD), psychotic .disorders, sl eepPCT/IB2008/003392

di sorders, obesity, dizziness, epilepsy, notion

si ckness, respiratory diseases, allergy,

al l ergy-induced airway responses, allergic rhinitis,
nasal congestion, all ergic’congestion, congestion,
hypot ensi on, cardi ovascul ar di sease, diseases of the
gastroi ntestinal tract, hyper- and hypo-notility and

ac d'F’f%lﬁSCéﬁ'(ijé e Sschii R bkt tfraBifon beh (v-axis is

conpri mnisterin he conmp ound
lmeammtmtqperose&on%r?ﬁm degﬁeaﬁae%ﬂnetﬁ) 0§ HI?HO%Bf’%*&t%?ﬂrﬁf tranpsd-

LBRIEArAT0 riBloR] Gy 1Pr 0cess for .t he

preparation o he tosylate salt of the conpound of

yﬁr@emu)rehepyambpanﬁgarpﬁ@r@%p@lﬂbfun(?f)ﬂd&@ﬁﬁ 7 iyloekgd,
s‘iéw”g%fi%egteé‘so eAyla, obOCHe§§e%€V®@h st@pa o§0'd4@t&e%ré‘é%| v&iep

ara-tol uenesul foni ¢ aci d X referred t

tire ﬂ@m 8t rReMdEMPARa° Q) i Hiowrs) Z%@@n%est%'é & myeasyred peaks
EY nBehg. (ﬂ‘ﬁQPV&Sem5861‘6E%b&fbda|u$0ﬁ§@ﬂeaﬁesaéém t\h run

| at e _sal

ég%?i%g@ﬁ @T@[’f[rgquk%r stam. %Bg;} ,d@p?/egﬁﬂ epd 40.000 degrees, with

¥é peedrioyd Jondpiedd. cstep ahnet age atrdoaxtempd@std) prepared in
accordance wth the process of the invention. BRI EF

DESCRI PTI ON OF THE DRAW NGS Figure 1 provides a
conpFfufe Bahioliaéd aaifiztentel sﬁhhMﬁg calbdmetry trese of a 4.1230

b d b X-

B0 pePEEar BT Ry el st TRREN SRS EReRp G uoro-
(bymamm-ymwalybhezwmymmmaae [carkiokamide; Aur( foymGOPE @t n- 1-
R 5[4 LORIRT WAL Y bABESHERCS AR LIeIP, BLLSinEA 2 3)
integial ﬁi@ﬁﬂ%ﬁhnbsmepeed LB X dmsentj é@? éé%C 2eghet a) of

135%43@?%402{8? gﬁ%#:’ﬁlo ?%7 & ?:Usrd}'hﬁﬁ%b‘ .28 Jg A1, onset
et GyneasH&A3 Gy cl obut anecar boxam de, with run
conditions 2Th/ Th | ocked, start 3.000 degrees, .end

40. 000 degrees, with steps of 0.040 degrees. Step tine
1. s Figaire dopievidesns [RB0§ somtign isotpgsm etame W)é'@teaﬁ't o

t2NE-NTRBBMY LELNBSRES3-fluoro-4-(pyrrolidin-1-
ylmethyl)phenyllcyclobutanecarboxamide, with adsorption as lower-curve-and -
desorption as upper curve, plotting percent change in weight as a function of
relative humidity, using the kinetic flow through method (17,17 mg, 25°C).

Figure § provides determined VTl moisture sorption data for a step
isotherm using water as absorbate, for the tosylate salt of trans-N-isobutyl-3-
fluoro-3-[3-fluoro-4-(pyrrolidin-1-ylmethyl)phenyljcyclobutanecarboxamide.

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

receptor, and is useful in the treatment of a number of CNS diseases,
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waoelegpoe®ss end 40. 000 degr ees,

(e.g. d=i4.04179, d= 10.58016) reported in Figure 1,
again wth run conditions 2Th/ Th | ocked, start 3.000

degrees. Step tine 1.s - at roomtenp (250C). Figure 3
provides a differential scanning calorinmetry trace of
a 4.1230 ng sanple of the.ypsylate salt of

frans-N-i sobuty| 3-fluoro-3-[3-fl uoro-4-
(ryrrolidin-1-yl nethyl) phenyl]cycl obut ane

car boxam de, run from300C to - 3000C at 5.00C/ mn, .
wisorders e2ndysOpEiRiaRs naie &¢enbasedl nihedsopcyBe ard (ilg)
'hgélr%%léhde $30mby PeVpre PAEIT Aac@rian8d with tHE méthodeNgektorth
169. 420C, peak 170, 240C; and

: B | 487. 67 i,
ol Seiaalor 158176 g Ty 086 Giet giEarHiampes
tﬁegé'ﬂl')t@{ An%l@mb@?s’vgzo@ns&me). SPHePlobPatel smtrhey be efepaha
oS at e, sa . o .
PSS L SIS TGt 198 STRASBEN.of SR PCPeR fher
frgﬁ'tfé@% _iby}ﬁeoh@?yédrmy@ﬂ f@bﬂﬁl@ﬂgg a@résavea{yj dissolvéd in a suitable
adsor 1.ONn as ower, cyrve n esor 1,.QN as er ., .
seiven unfl Gofinig Y csisgalye ndireespon N drlHesreuloRE Asd i,
@ﬂd%cegcﬁm'kf\;e)llmiomwér‘ggy ptajlz:a_r@ foheedte k¢ tasyfdteadtitionsglh of
t ho 17, . L.gur oVl r
Rt o Sullibie "oend fkide 2o AR, HRANITLOG
wapapybacetbieo mhatheanolf ethahble ntpyegdrad, eisspriopandl, tert-butanol,
tf - N t - 3- .
bleR s SRR e mer Jer Ry PR rBIELaRlY PRV

bodtateaoravethbmotain areth&EMYddEDEDESTR! RTCeNY, OFe qiHtacting of

T ; : .
b BRI OF R Al bt Phode s komBRAGTLARCBHR o
soletiomehparaftoluengauiienic @rid ¢lisgkich e, ofi prsp-trivenesytionic

%& ditions. The free base of the conpound and its
ydrochl oride salt nmay be prepared in accordance wth

t he nisefeselly.cthe cppieching plepisscardag ou\pver ) pefiash gbbetween

%é@%@ﬁé&??hov%re?&%%(b%@ﬁeéi §9 anbl 2Bt REUr8Card BEFBRsIAG
nt agoni sts™. 007/ 04 9123}2. The tpsylate salt may be
Blirepe PediiBE resuiting BpduresA preferesdsinbediment Pidhe praagss
RNEh? IR QL BINGT teé FId&@sﬂsQQﬁ@Stwdeh%nﬁﬂi@ﬁ tbmperadiretdnd the
npound of fornula

[ f bl y. di d i .
SHRREB ErRsriT O 0P| S BTEF yPreIeEeily bR RIS

Ragerdi0telgitesbdut 8Di°C; Afstpreferably, the process is run between 25

°C and 60 °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 to stir
for the remainder of the reaction period. In a preferred embodiment, please
see the protocol of Example 1. ' o
Physical Characterization
I(a). Crystallinity
A sample was prepared in silicon oil and observed under. cross-
polarized light. This lot is crystalline and contains highly birefringent needle
shaped particles. No amorphous particles were observed in this sample.

with steps of 0.PdDIB2008/003392
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added to the solution thereby prepared to create the

tosylate addition salt of the invention. Suitable
waeioentoss | ncl ude et hyl acetate, nethyl acetatBCT/IB2008/003392

i sopropyl acetate, methanol, ethanol, n-propanol,

I sopropanol, tert-butanol, diethyl ether, di-isopropyl

et her and nethyl tert- butm) et her; preferably ethyl

acetate or methanol. In another enbodi ment of the

process, the contacting of the conpound of fornmula 1

in solution phase is conpleted with either a solution

@f) Pakderbetdveimgsstiononi ¢ acid or the solid form of

ara oI ue suI c.acid. Preferab e t'-
gt ep THE 12y %ﬂ{’e ByERtion ‘Yﬁ?r(;e %anJfé/dotgtb% S%{I ‘c’ié g%
dv\me'rs«rawmaamf eA golveberayediffrbiompdtian way pgl!ecggqidfor

h A
t5¢ oPsy i Sl Rony SRR, ST, Be BLler DigdHd oftierer
(MaKisoh, Migcqnsing essippsd rwith Betoppen radmilcehsomreegp&xaﬁt glrtg;

nd t he | uxin r (Y,
'r" BF9SN5BI j{ é\/\g%cﬁﬁgﬁgio #‘ ? AN er at gaa'ﬁg‘t) g‘Qgﬁ{ §%Iex
26d-stans tetectt. eDaiaIvyas ddliectpd inctbs sheta-t\m (2D thele goniometpr

GBedROTToRGE 1B EATRE My ' R0 CHBREr baveibatth Kay
=t1$541156oem:dlep- ddEdk 39 dretative mnsutg @Fﬁérfm |3é3 o0 (dggrees
.twg h% a g{%r 4de0 fut?pﬁf Hé%r@@é EndGi 4 r5 fmeWTRnetRcand

|r for mal nder the reaction
Yoedy mde vbita@ qmeeﬁmarwle watscet aikY @%@%f@épfméely

ot Rhre XA o RNUARE (SR RFGS) PRRFRRAG) PR

Crvs nrev in silicon ol and
smlﬂ&ere/e@amm@rweneaggpmedmyz@@cmg gham iRj auarigthqlder. (it Is

Cc{]é(éttrg#tlé BRike %55%ﬁfréﬁorﬁéﬂhl@’ snP’hIéF—‘H bpérafién RE8Mntans

arti C anor phous partl cl es were o ieer\“ed

madel m@ot)@a)rrﬁ he. reguts. arpowavaf%eﬁdy e AebiCR Pre
tLvB%Mé@tﬁl&é' bnPlelthie ihferembd est MBsr fhet emettied (Ilﬂesbethat

Db AN TG T AT BFAOLGRUEL S it 3 fTepfigh i o

dg?gh@hqh,ggh&dghbhe i nvention, using a Bruker D5000
fractometer .
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(Madi son, Wsconsin) equipped with a copper radiation
source, fixed slits (divergence 1.0 nmm antiscatter

wa @vnemosand receiving 0.6 mm) and a Sol ex sol PAF/BE20082003392

detector. Data was collected in the theta-two (2Q
theta gonioneter configuration froma flat plate
sanpl e hol der at the Coppegs. wavel ength Kai =1.54056
and Ka2 = 1.54439 (relative intensity 0.5) from3.0 to
40. 0 degrees two-theta using a step size of 0.040
degrees and a step tine of one second. X-ray tube
vol tage and anperage were set at 4CkV and 30 mA
E?ﬁEg?BiDe}agi;deQaXﬂay\@ifﬁasﬁ&ﬂ RreflesticizdforMabylatedSalsi ng
Pl us—software.—Sanphes were prepared b

placing themin al quartz holRsdtve (it is notgd ?hat a Y
Bruker D5000 di f f radmget nrlm@s’&fm lar in operation to
Si emans nodel D50Q@OY 0Mel resudbts are summarized in
Table 1 which proyvi dgs5thp twoad hetja val ues and
relative intensitjegdosr pll 1fethe reflections
(I'ines) that have agisgbai|{ve yptensjty greater than or
equal to 7% usingrayTesd eftiopgam diph of 0.30 and a
threshol d of 4.0.Fapigod~[POWger X-yay Diffraction
Refl ections for T SY- %Fﬁar‘q;"—;ﬁ‘h‘é relative intensity
may vary dependin ’1:6;68’13” |u§7$| ze|l and shape. The
ggﬁ;entdl n]\t/eptl on i,lat'b"'*c thﬂ §OSY ate salt of the

ound o or nupa—k-pheterarhe inci pal X-r
diffraction patte n1§§4.\s exp%;hés'c; in tgrrrs of agQas
measured with co peLg_%, 1548586 Ka2= 1.
radi ation incl udgq 19982 ohhi ntd-Pon bf thelpggﬁr:ssgi) n
Table I, and as ful2858nhiletB-2n El gure 1. Figure 2A
shows quantificatjo@1d¥ the n#-8r peak heights that
wer e deternm ned. Fo2gédanpl e,39.Be present invention
i ncludes the tosy| aze88al{ of13.8e cbnpound of fornula
1 wherein the pripcphad2 Xjray7d ffraction pattern
peaks expressed ipn »eops ¢of 24X10.2) are 100, 10.6,
7.2, 9.2, 9.2, 17| 7o7%4¢6] 11718 1 Ll .4 etc., or any
subset thereof or Thdividual peak thereof, e.g., 100,

10: §pe 7el§t1veaﬁ‘l@n§{y| m&} Y&y Sepériied &ebamblels’mﬂ aridkrapby .
Fi gure 2B shows quantificati on of all peak heights

delt eq‘h@Cbr@senTWeﬁ%n Mbaloy:snae B yiste esuiti off thecaompaupd of
fgr?nuc!)ar I1n\Elt1err3ém\Aﬁ12 n?ircnpg[ Qeray d[}frgaxogl ;ya err]rlujrppefl;:a)l‘?g1 expressed in
terms of 26 as measured with copper (Koy=1.54056, Kaz=1.54439) radiation
includes any combination of the peaks in Table |, and as fully compiled in
Figure 1. Figure 2A shows quantification of the major peak heights that were
determined. 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 20 (£ 0.2) are 100, 10.6, 7.2, 9.2, 9.2, 17.7, 57.6,
11.1, 11.4 etc., or any subset thereof or individual peak thereof, e.g., 100,
106, 7.2, and all othérs; 'together or individually. Figure 2B shows

quantification of all peak heights detected.
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with a pin hole in the lid from3QC to 3000C at a
heating rate of 5C/ mnute. A single endothermc event

woamteest ed Tot 1 set approximately 1690C. AnPCT/IB2008/003392

exotherm c event occurs inmediately after the nelting.
The profile is shown in Figure 3. A plot of the

adsor ption/desorption isotherns (as conducted via the
kinetic flow through nEthogf is shown in Figure 4. Hot
stage m croscopy confirnmed that the endothermc
transition observed in the DSC trace corresponds to

Eh?’hﬁﬁhﬁli@glmge’ nt. Q sanpl e was prepared in silicon
neat caEROREL S Biorley s bERLARR I fa)Rminh
itk Hin brielis @Bdic fron2 60000 S00KEAhe heaﬁmeawanftﬁ"@néeute

t t 0
glhﬁ'pl %?dB@eF@L: 1%%& wiLRBIREd ¥8 ofms?z %ﬁrammfelmég ®eiang

rowni ng
exsbevrid eaaut @qoyiest imimeidiadely @ﬁerometrneltse@oﬁ ba nﬁ@fﬂ@ ISd$hs>wn

p,o't_-‘ I(écgs é ﬁlft gy ﬁﬁ%@@@h&%l&é’so rdnqgothgﬁné fist d&‘l'dué{é&' Wiad

cyc roxi mately 0.8% wei ght | oss
mnmm@mu@hmﬁ od) '%Wnﬁﬂgr‘ﬁur%\ﬂth an ‘anhydr ous

formydh esia':g}n'ﬁ'luﬁrogédﬂ}e @oﬁhr%éﬂ Ofhdtt fheOldn@bif@tmide tréhdition

when exposed to relative humdities from0%to 90% at
ng/fect@c;hsz%%racg &PHespendpiy ﬁﬁ) meling eNsfr oS EBPPEIYRP

B@pﬁr&?ﬂ?%%&ﬁ oll lanihdissekieB Slirider Xy bﬁiﬁﬂiec( Xdht)as it was
ggests that the product

otpa dtonpieom HgEus BUE0Gal SPI Db iianirondsC o

Q@@@t mss@?m t‘ﬁh@ﬁéﬂ:@t‘@ﬁmh@d o ﬁieﬁrhglils(é:pbﬁixmwvcawnh the
heating rate il

MR OHR PATFIRBYEA B Beayiing PElkmel wes JuEgberetl At

6Qktnizbiidry of thheodles wehtde saloccwf the invention has a .

solubility of 5.0 ngA/nL in O, 1M phosphat e buffered

saline (final pH6.3); a solublllty of 7.0 ngA/nL in
@_.HMrpkmmiﬂﬁate buf fered saline with 0,5 wei ght percent

o B e 9L B eF s, PG LA RAT ARGl >0 8%
weight Ioss was observed, which is consistent with an anhydrous form. The
sample gained 0.5% of its original weight when exposed to relative humidities
from 0% td 90% at 25°C (CQG 2% wt. gain at 90% RH). The hygroscopicity
data generated in this kinetic experiment (VTI) suggests that the product is
very slightly hygroscopic. Figure 5 (VTI Moisture Sorption Data) reports
results achieved in a step isotherm at a heating rate of 1°C/minute.
4. Solubility

The following information was determined in regard of aqueous.
solubility. The tosylate salt of the invention has a solubility of 5.0 mgA/mL in
0.1M phosphate buffered saline (final pH 6.3); a solubility of 7.0 mgA/mL in
0.1M phosphate buffered saline with 0.5 weight percent of sodium
taurocholate /phosphatidyl choline salts at a final pH of 7.4; and 8.4 mgA/m L

in unbuffered water (final pH 4.7). These values represent the solubility of the

crystalline compound determined via RP-HPLC analysis after subjecting the
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in unbuffered water (final pH 4.7). These val ues
represent the solubility of the crystalline conpound

waledoeomosed via RP-HPLC anal ysis after subj ectP@miB2008/003392

thedrug nedia mxture to a tenperature cycling program
(400C for 8 hours, 150C for 5 hours, and 250C for 12
hours). The apparent sol ubjslity of the tosyl ate salt

of the invention in simul ated gastric fluid, with no
enzymes, was between 7.1 and 14.2 ngA/nL The tosyl ate
salt of the present invention may be provided, for
éignmdia naxtussolol altepipegyre pyolhgrsogram (40PEriortsy/hons,HAS

By Sndths DERf 2B B Do St arefek WpulifCEE febkye:

rying, or evapora
saldpidhé nrea@utam:yr simyiatag mylcwld,lwb fOPNAyRIes. yas pereen
It may be adm nistered alone or in
;q%& nat’i o?’?g‘hﬁ?h one or nore other drugs. Cenerally,
t hes&heoipryiste i 2alts ofithe psesentinnysndiosr Biayake gprovided, for

ﬁJ i gt 24d Odlid ;FITJ%'S;)CWG@H BNfiMistHY, ABfhoas SU&E ﬁs precapﬂatlon

nmeceuti ca ce ta | e ex Ipl ents. term
Cresdeillpﬁitmﬁ‘f friez&1 88N @p@yrfimag,d@'s%\fapséat%{ﬂydfv'ﬂ%rMtﬁféf\fﬁve

&trEaro ﬁéaaanémyﬁgrmm&s%h & thisfprrpdyéent i on.  The

chol ce excl pi ent to a Iarg%ob xt ent de end,. on

f act oh§ ‘@%bﬂ‘h‘eéé“ﬂ?é’ t&;ﬁqw'@m%d #8 1 COMRRATOD M Bg,

ol btBet aRigs.t Ben s, eeBlcoMPositdnediii tieya@ﬁudlstered as a
stability, and the nature of the dosia-c?

formvIaten i | asgPcialint dih: Pish O JUPeaBDY %FUP??@Y RACERIBPS

@)fcn;ﬁé?ﬁ@oﬂ'f&%rrﬁfeklb%ﬂﬂr@Eﬁﬂ heréi Q@Bemnm%ynﬁgrbmdm dtoer
their prepara ar ent HLO t.hose

bR the homRo S e tyeRtany ThB chirs i Sxilient Pl 2 Free
shentrdepeap anafactons sash be tHeoparticulédromoez anfpideinistration, the

oL R PR R ea bR o, gefr S veighvis o heResage

fole. i nvention may be administered orally. Oral

o B BB SRR P BB, S i o
thacpbent! invgotidn  aod wquagwa}thaﬁr@rﬁpetatlamwﬁ by fAdibh

%@%{tﬁ{??@_%@ GRS thd &, L[%gdco?ﬁp’o%ﬁf%hg'ahe%émoéé RIMHie

ormul ations sulta for oral adm nistration
praparatien goay de deurd, Jor iegample, in Remington’s Pharmaceutical

Sciences, 19th Edition (Mack Publishing Company, 1995). -

The tosylate salt of the invention may be administered orally. Oral
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 stream 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
nano-particulates, liquids, or powders; lozenges (including A liquid-filled);
chews; gels; fast dispersing dosage forms; films; ovules; sprays; and

buccal/mucoadhesive patches.
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and liquid systens such as tablets; soft or hard
capsul es containing nulti- or nano-particul ates,

liquid-filled); chews; gels; fast dispersing dosage
forms; films; ovules; sprays; and buccal / nucoadhesi ve
pat ches. Li quid fornul ati ongsi ncl ude suspensi ons,

sol utions, syrups and elixirs.. Such formul ati ons may
be enpl oyed as fillers in soft or hard capsul es (nmade,
for exanple, fromgelatin or

hydr oklgpnddpymﬂ@hdwl ingllitia blagpensiant SOWIPBS| SWURSORRSH Blbdrsa

%1%[: (ﬁ'FnuIJtl%s ycl\g?éoeés fi IE‘%‘%%}‘( or Pk @éﬁ%ie‘?ﬂﬁ\ade

prop ul ose, or
gcm eaameleo.ftom agﬁdptmn or dwdrmweroeWmewc)ﬁﬂH@S%)g @nfi stypically

ga%ﬁée §H§H%Eqbf%aﬂ%‘?é‘%er%tﬂ5h& JdNeWMhéHé Qo wpﬁéﬁ@

r epar ed reconstitution of
eiyaqlp rr@thyﬂqecuwpae,sqawewtabml 80 PNEtos r@%rrste@f'&fm agents

Hﬁpgbéﬁbnﬁﬁ‘\é 3{;4 e Mﬁﬁmhﬁh&%shay'a?’s%obé’ 'pﬂeﬁ)ared by the -

ast - di si nt forms such as those
seospsiituian ofia @l’ﬂeflof e’@ﬂ‘ﬂ?dﬁ"\" A sPehSlapeutic Patents, 11

(6). P&ltcdfRte St bf MRANAMIoNHRIY élé’&gé)useﬁqﬁ fés@ié!ﬁs%blvmg,
dosage - for firs, dependi ng o dose he %{) %Ocﬁna up
ke A R A P SRR R e el Y
I‘mél%pbwu Eatkht¥, ifm@megby L%nb@nﬁ@mmugh@ﬂ% of the
dosag ition to.the dru

gener's® ‘?{"g})ﬁ?%ﬁgﬁ %’@Fs?#@ﬁ‘f‘grﬂ“ dosg 8&“90‘?’33’ ‘make up
ftom mt\mgrar% Soi30chvEidAt S0OH then ddsage lforgi ynoleatypicalhotibmns

SiioPt o e Vi L RSess3n St BpQRRHTF Wrvo, avtes

gerhemllmybqn;mra)ldnslmeg:antreﬁmﬂmplwa disigegrants include sodium

Airosyspay | Rl arbe it il XpeREeliph

aslilicsed crostaiglinsd eodi@an ercapoyidorteh @olyiviniypyerglicdome, wiethyl

SO A< Zji oy ibiedh Bt tshbons

‘Belluthses stareh, g&ﬁeelaﬂinigedjs@d:ht and mpdivm ebh@ﬁﬁ vigenerally, the

Q*Aﬁ; éL?trérﬁ?n/ylﬁ Qoﬁlph?@ h@fn i Wei&ﬁ fooﬁ's w'éiﬂhtt ap| GehRrIEEdm 5

ne cel ose, gelat’in, sugars,
p'elgylta%’ﬁyll’@nféei@mfé&f then%&sag%\for@nd synthetic gums,

ﬁogy‘éléxlﬂéfékrgyéré%érfé?élry u@éoe&ghﬂéég[”c%ﬁgs:\?é QTu@hlhes to a tablet
formulat;on Sl%:tablge bmde?ssemgﬂde mlcrocrystalls é/ cellulose, gelatin,
sugars, polyethylene glycol, natural and synthetic gums, polyvinylpyrrolidone,
pregelatinised  starch, hydroxypropyl cellulose - -and  hydroxypropyl
methylcellulose. Tablets may also contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol,
xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and
dibasic calcium phosphate dihydrate,

Tablets may also optionally comprise surface active agents, such as
sodium lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide

and talc. When present, surface active agents may comprise from 0.2 weight
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met hyl cel | ul ose. Tablets may al so contain diluents,
such as | actose (nonohydrate, spray-dried nonohydrate,

warigaroes and the like), mannitol, xylitol, JRXI/IRR968/003392

sucrose, sorbitol, mcrocrystalline cellul ose, starch
and di basi ¢ cal ci um phosphate di hydrate. Tablets may
al so optionally conprise s1%rface active agents, such
as sodium lauryl sulfate and pol ysorbate 80, and
glidants such as silicon dioxide and talc. Wen
present, surface active agents nmay conprise fromOo.?2
Weto ShvSightay of thiel ighitt, @nalidames inap bermprisenicorg 0l Zhaeight Ysay

§ 0 2 weight %0 1 weight %of the tablet.
ﬁ"é’gféi’ (gtée{nggeﬁeral |y contain |lubricants such as

rragné’slblﬁtﬁ gisegeatrelly cattgin lwhrebsiarsatle as maghesivanstasreie, -
di

SR ERERY Vi, SERHAD S 3o R bRl ARELPALIES o
rgagrezsin ystearapy i wigh f sankiond. lﬁEryil\mlxj;tmté’/o tobd@nﬁsa@mbraw

@n@{r%{e‘#ﬂ@’ sz‘s% 0%9115/ V& 18 Qi ?4% b2 f'efééYSb &i‘b%fwé@ﬁt % to

Ble | ng ST n
&welghb%@amﬂ@bled;ol ourants, fI avourl ng agent s,

Pr.eS i doteiAnd éa?éﬁ&wg@taégagg FIERISD polbtiEl %V%mg

tabl ets contain
wgqqpreﬂﬁfvgtlmndptgstevmm é%ebtsnder from about 0o
We' it e Hiplapy %@i@ c&ﬁawedpgatab%%d%' %FUQ, flfoﬁpé‘?)cﬂﬁgﬁtwg%lt

ght % to about di si nt egr ant

%B@ @tw@f weighty ¥t bl@é@foframcabpun@ wiRighy fe toabeus B5owesight %
diiebhtetroR] sils 2y Hﬁv&@nmﬁaedwé#gﬂt%tdnédnﬁbrm A hr&h -

to form tablets. Tablet bl ends or portions of bl ends

t QP ayeight 7,101 3payk 1Qeioht &rlybricagt. el t gr anul at ed,
mel t T@Bi@g Biahesl ma@rbeees&mpvdggéob@f&ﬂ@ of ablrefdrit QormTfé‘blets

formJIatlon se one reI ers a

Tl b R idsaecey vy o e Y- or mal-
g%kﬁwalsdll ahad congElkedf Obl’mdm'd@@ Béfote-?lbiaeteﬁarlgS The final
f ?L{ n nCPhar nmaceut i cal F ge For,ms: stl e‘%é
‘3[8?“3‘_{’ W’VH OPPESe RN OGO, AYESh AR (Wr BBI COSiRk &Y,
uNevat¥drikmail 881 be encapsulated. : S

The formulation of tablets is- discussed in Pharmaceutical Dosage
Forms: Tablets, Vol. 1, by H. Lieberman and L. Lachman (Marcel Dekker,
New York, 1980).

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
fim-forming polymer, a binder, a solvent, a humectant, a plasticizer, a
stabilizer or emulsifier, a viscosity-modifying agent and a solvent. Some
components of the formulation may perform more than one function,

The film-forming polymer - -may - be selected from. natural
polysaccharides, proteins, or synthetic hydrocolloids and is typically present in
the range 0.01 to 99 weight %, more typically-in the range 30 to 80 weight %.
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Consumabl e oral filnms for human or veterinary use are
typically pliable water-soluble or water-swell abl e

wao bion/0fi988n dosage forns which may be rapidly dPEHIB2008193392

or nucoadhesive and typically conprise a conpound of
formula I, a filmformng polyner, a binder, a

sol vent, a hunectant, a pl§st|0|zer a stabilizer or
enmul sifier, a VISCOSIty nDdlfylng agent and a sol vent.
Sone conponents of the fornulation may perform nore
than one function. The filmform ng polynmer may be

sel f%ﬁ?ér béssgjbl@&tgicéic&énéﬁmmcd cartavidbass, mm‘aaﬁsnﬁ?vqﬂngs
synthetic rocol | oi and | . . :
o ThSY, TGRSR PeSPrvall i soiveht RUTPlAte DGR codlne
dgeR@e c’bedl\mn&O(lrvmdy’fg oflé) Cemeltieqssbilking agegtse@n&m:sﬂmg
ude .arrt.i ts, flavorings and
%qeakf F%ﬂﬂ%’%@?élasg %%‘? % vnggs] sal i vary stimulating
agenﬂfﬁimscbolacmgdageth the- Ewentiont org itypitallgli prgpeieds Py
enol | i.ent n , :
egaPP%?&*ygnf m§ut4(§ktb %%éiflilrrqgnééﬂa’tego?%mo g ﬁ@eﬁ’éﬁlé backing
axppondﬂrpm)ew THis tﬂw bendent iroa WIBQ toyphn cpaltwynq&r bpierbya

P gtfer §otecab ottt || 3, P08 Y e
done thd dormyltiegs ofee mr@ir acﬂmmﬁénat'ort y‘ﬁﬁbt &PI fﬁ’”ﬁ”'@iﬁﬁ’b{%

&\ 1 5B P’\%Blf iRy rfefe%§§ eniaiibd IreRlasy ABHHINEChs %Md@

ations oral adm nistration may be fornul ated
ctednayeei iswstsinest. oulsady, sentrallant. taxsgeted ead PECoTRBAISC; slpase.

rel eé%zﬁaﬁi@rn%ﬁn@d' ngésé ﬂﬁhUﬂﬁor@ﬁf’oWﬁdpurpééé%to?hﬁ@ﬂvenuon

pul s control targeted and progranme

B coaBitiec BB T e o 0h SrAm B A IoHcIng) SHRple relcses
t@éﬁr%ﬁés Qlch R hipreshéRy aisgerdions afte bsimbtit'Settosated

106, 864, Detail s ot her. sui t abl rel e
REBIHST P (ocke touEs, M Ehameacenlic Tecthalaas Ol 358), 1-14,

@W&Hacem@@mtm R 6 che@ihgagien toatidefeocordrolied release
h

weerbes VG 0REI e ™se of chew ng guim o achi eve
cont rmpklieg)idtekainskthe smaetar inag disorbe/&irbidis3& 26 SireTyeinto
R
paietbr) aiministratioaninchuter intthvemogan intisuénteisl, emtrsaﬁ@omﬁ*
intrathecal,  intraventricular,  intraurethral,  intrasternal,  intracranial,
intramuscular, intrasynovial and subcutaneous. Suitable devices for
parenteral administration include needle (including microneedie) -injectors,
needle-free injectors and infusion techniques.

Parenteral formulations are typically aqueous solutions which may. -
contain excipients such as salts, carbohydrates. and buffering -agents
(preferably to a pH of from 3 to 9), but, for some applications, they may be
more suitably formulated as a sterile non-aqueous solution or as a dried form
to be used in conjunction with a suitable vehicle such as sterile, pyrogen-free

water. -



10

15

20

25

30

parenteral adm nistration include intravenous,

intra-arterial, intraperitoneal, intrathecal,
WO pavavess ri cul ar, iptraurethral, intrasternal PCT/IB2008/003392
intracranial, intranmuscular, intrasynovial and

subcut aneous. Suitable devices for parentera

adm ni stration include negdl e (including m croneedle)
injectors, needle-free injectors and infusion

techni ques. Parenteral fornulations are typically
aqueous sol utions which may contain excipients such as
sal t Sthecprepariatichr et peeatac] foninfilatiomguidss steyilg poreditianabloy

R e ebniiReta paki s 20l, b sc Pl RRP LYRG gifftre
mmnmaqemln:alsteslmhquesovendmowa tathgse eldligdinthe ertbe used in
con| ggl%t | 8mb}m I?Jf ath%ﬁ{otsgg e sgl?héfc e %r'\\%m@ﬁ E‘ée%r IIA Qhe

pyr o aration of
grepanalian | omspaumﬂwal sohitiohse m@mdv& |I0¢f§astfdorbye>th¢rplll-°@ dy

%:{f)g%glatlé %M@an"@%{hr{) Loy tp%satﬂgq F&%ﬁ&in %?'s%ﬂ;bhny-

ard phar maceu tec gues we known to those
egthiahtiod algnn’lshe art. The sol ub| I ity of the tosylate

sal t F%@mh%ﬁ Ycﬁ”ﬁéré’ﬁleﬂé‘?%ﬁn’hd?stmﬁn %spfﬁeafdrﬁﬂlaigd to be

parentera u i ons I ncr eased t he use. of

iBpEdAIe| %ﬂciéo'f Broffifiedt rle@ﬁ‘s% eM‘Pﬁlf'aﬁ ef§3ea§ﬁc rrglatiqqys -include
%ﬁp%@%% Ofuisal, U@nkrblié@”@?g{é@é&ﬂncﬁﬁﬂﬁrémmed release

I’ati ons for parenteral adm nistration

Thosraonosads ef e inventien By bedamytatgd @sd %&PP@%/ ipRLeas a
g1 ddrdicsoiig! @rﬂﬁ&oﬁé}ft@hﬁ@d f&%ﬂmm%&ﬂ@ﬁ &%@Mﬁﬂ’anted depot

sust al ned- controll ed-, target
qsia\a@'narﬁ?@e'ﬁeel Eeée?ée thike &R TP éamﬂf gipeh

fBRYuIBROsOMldat &dg%&at@d 4161 Nénd BeMi-salRisaand Isudpensions
sem - sol n| str.ation

araR TR Rea aeb G STt orar it PeiA) i Bse Ry
the getitvsylstergatuwidhe Exenidremagfalsnibl ddatiniedestd twpically,
@ﬂg%‘%@e& go‘?ctgal%%ﬁ?&qﬁg ?@ﬁ;?sfggﬁﬁ A TRcR8! 95 Brmulations
f@otlhls(mfrbeéeamtlude gelg| pyvbgedy, daticahs ( RButNsnTtrea s pbietresnts,
dé'&ﬁﬁ'% ?Wgrgésg cfr@éstln rlfbg"ﬁ?' ﬁl‘rﬁggégﬁn ﬁagﬁﬁeél vc&/gfet?@ implants,
spoagesd efibens, Abamﬂaghe ardi migpemulsiona. Uppppmss may also be
s8Rk 1O riers include alcohol, water, mineral oil, liquid petrolatum,
white petrolatum, glycerin, polyethylene glycol and propylene glycol.
Penetration enhancers may be incorporated - see, for example, J. Pharm.
Sci., 88 (10), 955-958, by Finnin and Morgan (October 1999).

Other means of topical administration include delivery. . by
electroporation, iontophoresis, phonophoresis, sonophoresis and microneedie
or needle-free (e.g. Powderject™, Bioject™, efc.) injection.

Formulations for topical administration may be formulated to be
immediate and/or modified release. Modified release formulations include

deléyed-, sustained-, pulsed-, controlled-, targeted and programmed release.
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for this purpose include gels, hydrogels, |otions,
sol utions, creans, ointnents, dusting powders,

wolc@esTrgs, foans, filns, skin patches, wafer spCT/IB2008/003392

i mpl ants, sponges, fibers, bandages and

m croenul si ons. Liposonmes may al so be used. Typi cal
carriers include al cohol, ter mneral oil, liquid
petrolatum white petrolat glycerin, pol yet hyl ene
gl ycol and propyl ene glycol. Penetration enhancers may
be incorporated - see, for exanple, J. Pharm ScL, 88
(10) .7 1%635915&, saiyof Rhenimivention daVaisgatre é@ointered 18 &Dpsally

& B o530, 980 e 9P 3 LA R e

modtlmah toresdasnplen dn i aﬁydalmreldlvm actoseedt es far mae@ eogponent

Mﬂg{ tof & %g]r?eo,mB%eo §h0%p,?l plds; %u lf%%%&s&ﬂghdylchohne)

freamreutagt mmden lrlﬁmlernaedm atresarsptay fromdi piessurizel easlainer,

Modified r far i . | . .
QitEp iy SOTRRE E e S8R Shifg By amamics to
podgearardide r mistase . reheliseqsyitmtas withaut dﬁetm pheesuiiadle
ob m QL ster or _

Fﬁ%ﬁg@ i ong"?’gp. g%l | el,ﬁ?2-t%‘f£f?l'3?§e%lu%ﬁé PPV 11,1,2.33.3
l@@tamomoca@e. seSanaﬁakﬁ@pé F¢romtré&%ﬁ?bw§e thﬁ %pvmey may

ke B{&ahﬁé“éu RoSenf liord Rpld éﬁfbs%ﬁr&sep@@aemtl cle,

or exanp m xe f ﬁosp hol I pids, Such as

phos pFh i RIgssiged n@c)ntamej"m REMOR.y SPRNe etomiges < nghuligar
a5 QR8! a S&idion! BP%épéHsﬁJ‘ﬁst 'tﬁ@%&%ﬁb&?r@f tHéMhvention

spray, atom zer (preferably an atom zer q
egreRisingfaF 6¥gMelfi ebang), ?ﬂlt%l’u% ethang. @nsgtiﬁbe Giternative

A6 of edispatsing @blu\Mh&;h@Ubr tdxeeridsry eéledss Wit Bl active, a

" 'l ant, fl th
BopBleni) ohapbiam e bAoA PEE 5 "B e

bl@?’cfa%itﬁ%abnld)ﬁ@olaéth%cmov\der may conprise a bi oadhesive
agent,  for exa san ar %)/ch od xtr

The
pr esUIY 284 “ﬁ%n?aq ﬁ@f pow Fp O SHPK S'QJ} gtion,, hhe drug
;b}abud:tl i ﬁf croniBkAtds siae Soikaileé fan delivesyiby e'msiamnn Qtfypthky less

o2 Shek o B, DGR GR<CBT b hont 98, H1ATRLn
mgmu fsur;h cass ppiral i jay miling, ufhiid i Eidh @t illingx tsepdionical fluid
GBI R A P TR B GBbefirp e 08
drying. :

Capsules (made, for example, from = gelatin or -
hydroxypropylmethylcellulose), blisters and cartridges for use in an inhaler or
insufflator may be formulated to contain a powder mix of the compound of the
invention, a éuitable powder base such as lactose or starch and a
performance modifier such as /Heucine, mannitol, or magnesium stearate. The
lactose may be anhydrous or in the form of the monohydrate, preferably the
latter. Other suitable- excipients include dextran, glucose, maltose, sbrbitol,-

xylitol, fructose, sucrose and trehalose.
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oleic acid, or an oligolactic acid. Prior to use in a
dry powder or suspension fornulation, the drug product

WO goomiozrosi sed to a size suitable for deliveryP@yIB2008/003392

i nhal ation (typically less than 5 mcrons). This may
be achi eved by any appropriate conm nuting met hod,
such as spiral jet mllingp-fluid bed jet mlling,
supercritical fluid processing to form nanoparti cles,
hi gh pressure honobgeni zation, or spray drying.
Capsul es (nmade, for exanple, fromagelatin or | )
hydr dxysvisa nealwipnc dormylagam) fo'"blu?gt Ht s8nBloFUES  HEig8 s
$18&trhArddynamics 10 BHRILcOS fihd ikt MadtcohtdiMitoRe! o Pamgtard
to contain a Eomder,n1x of . the cogﬁgund o& t he
AVGORIRAAY of 18%iRvEBIIN PYRFEHIBA SRR FCUENPR YL BiRY
ﬁr?rfnféf?] i’ﬂmdtm o&nf AripHes G?rfmﬂh'ti{oh emaTsrs] U:Gil‘hpﬁtse fa- wmmﬂe,of
manni t ol , or, magnesi um st ear at e. e, | act ose may, be
RHRYar buBroBYIens "ol SiefloMelohe SHERGhy s T Shidiide.
Aeghanebdolverie whitht gy betused isstéddabf propyienpigyos include
inclﬁde dextran, glucose, nmaltose, sorbitol, xylitol,

glycreel g POl RIS U t r ehal ose. A suitabl e sol uti on
f or miuitbblenfidvars, UsLehi @ aentidobpind deveoraenthol, or sweeteners,

%ﬁf%{%a%ﬁ%ﬁqd§ﬂg£c g%%ﬁﬁ%ﬁ,‘jﬁég bg oel;(rnlggg r%git%(#seﬁﬁ}e/mulations |

défnivee imveotiorpietended teainhatedamtchrighal sloicistraiom. vol une may

vary Jr . e A [ . ' _

var Y g, ko Rl ) 0 Pl o

st eninediatented/or etduified| release sisuhou fercétaonplee PGLA. Modified

Al terngt| K \Y; j TRy, used | ea .

BB MBI agS kel

tgtgetasl- andpregipmenedigleess, such as nent hol and -

| evorpitdiahse OF dﬁ)’\ﬁg\iﬁt{)}%ﬁalex‘%% 88ro38IsC Y bBsYe unit is
d y be add

saccharin sodi um added to those fornul atjons,
dasterptieed Ry engansrofisvaveishichglelivers A awtensdraipeu Units in

%cgﬁ?:d%h% Withi tRE invERtICR AR 988y, BFarigeb ab ediniimbtenBanakred

mnistration rmé be fornmul ated to be i nmedi ate
dp86/95FPYTE R taing EPmalse 11Pmg O fhs CURBRYIEO! TRidAa |- The
dveetif d=mg dosk %F eypicHypk ak mvlml%nge clinbigl €0 dobmay aghich may be
a%l#rﬁgigtlepeeéj in a %ﬁjng?eegc_)s’e gr?%torrg us&aﬂfy’. as divided doses throughout

the day.
The tosylate salt of the invention may be administered rectally or

vaginally, for example, in the form of a suppository, pessary, or enema. Cocoa
butter is a traditional suppository base,. but various alternatives may be used
as appropriate.

Formulations for rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

. The tosylate salt of the invention may also be administered directly to

the eye or ear, typically in the form of drops of a micronised suspension or

sojution in isotonic, pH-adjusted, sterile saline. Other formulations suitable for
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targeted- and programed-rel ease. In the case of dry
powder inhalers and aerosols, the dosage unit is

waledoeomosed by nmeans of a val ve which del i ver SPEI/1B2008/003392

metered anobunt. Units in accordance with the invention
are typically arranged to adm nister a netered dose or
"puff' containing fromlng.to 20ng of the conpound of
formula |I. The overall dafly dose will typically be in
the range 1ng to 200ng which may be adm nistered in a
singl e dose or, nore usually, as divided doses
dchfaﬁla@bmuraitékﬁmd&}fam}hmclmeﬁmmanlsabélspbioﬂbgrabamer(bJQOn

BE4RAPlE” OF b0 Rl S ROy Bople i stipone

iBpans, Walesa lensdserand spartidulate i on waabulaumye&iﬂsorswcbaae,

PSP RSOTES. Bt ARG A o darm Bef SRb e e
pbywimylaidohdl, t bydleranioreatiidit @ acedlliosicngmbiymerd fael exsmple,

B BRSSO POl AELY Bcse or
hptangmiyﬁasdhareieemtmer ﬂdﬂ@xgm_pl;al gelen gah't, naﬁy bénéncorporated
té#a\fﬁé}t IV\Q?‘# Ry gﬁsé&aﬁ\% ag&%ﬂq' & el?&%r oon o | Yhibfie h%u@ﬁ(e

n th orm o amcronlsed
f@ms#éwss mayalscsbﬂ dellveredi by iprtophaiess. pH— adj ust ed,

ster Fbﬁnaaldneqor SE&]EﬂaJré!féHH\ ﬁgﬁm ﬁw‘é&rt&bﬂ?mfu%rtébcw Bé

and aur al dmnistration inc ol nt ment s, el s
ihinediets @@d&ﬂr empdified relsash: tdpditieddelegr ﬁgr@wlatmlsl ngluds
d@%? élOQoQéuﬂQ&Qbéﬁé@-' BorftfiId- fyréét@@rb@)pmgr%ﬁmdsfeiease

ers, lenses and partl cul ate or 'vesicu

suchThe tasuaientalt 6 the JowesieR. may (ke fﬁ’ﬁ\b"%’c wﬂassoluble '

rr%c?&rﬁ&écdlérn&ﬂﬁfie@C&Lﬁéﬁ@’s)dyt@dé}&#ndan@Qbﬂbébié‘kiém}éﬁo&@{hereof
yal uronic acid, a cellulosic

for
°h9€l‘V%ﬂ2‘¥'ﬁP%§Wﬂ‘e‘i%"&'@9 PavESE "E?@%bi&’@i‘ﬂﬁﬂ%&ef’ﬁh’g&“y’
d%%?lﬂﬁ’émbdt? Q@Jstbuh%;mg Qroa]aallé@ﬂ@f a}m»éryétgmmpabﬂ ok in atnydof
(0] or el an. gum na e |1 ncorporate
t'?%i{é?ﬂ’é#““%’?‘ﬁ”‘&%?@ﬁ@‘%ﬁ?ﬁ@@' such gs benzaij kgni um
chl ommd;ecycn“:uektnﬁ o:romﬁl@ie's ofus éxamp&i e Heurtteto vergedelyly

3"3 ﬁpﬁosg%ogﬁg%goipr%ea}}do (ﬂﬁxp rg%:?rf %Lﬁéé 31%’(3 inclusion and

non-inclusion complexes may be used. As an alternative to direct’

- complexation with the drug, the cyclodexirin may be used as an auxiliary

additive, i.e. as a carrier, diluent, or solubiliser. Most commonly ‘used for
these purposes are alpha-, beta- and gamma-cyclodextrins, examples of
which may be found in International Patent Applications Nos. WO 91/11172,
WO 94/02518 and WO 98/55148.

Inasmuch .as it may desirable to administér a combination of active
compounds, for example, for the purpose of treating a particular disease or
condition, it is within the scope of the present invention that two or more

. pharmaceutical compositions, at least one of which contains a compound in
accordance with the invention, may conveniently be combined in the form of a
kit suitable for coadministration of the compositions. ' '
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tosylate salt of the invention may be conbined with
sol ubl e macronol ecul ar entities, such as cycl odextrin
and suitable derivatives thereof or polyethyl ene

gl ycol -contai ni ng pol ymers5“iin order to inprove their
solubility, dissolution rate, taste-masking,

bi oavail ability and/or stability for use in any of the

af or emﬂslt Immsft 50 Oe ﬂ{veﬁlﬁm BbfbFigds qw@ or more separate
R B AR COTIRRTATS] Bt lehticine T Faitaias Migtosvite salt
adtﬁemo&{pbahd oflformulléueSn aBrdarice &litith®@ hvantbn, and means for
non-inel usion canpl exes, anat tive
PPt el e P BRSPS, s E Ggnieined e hede, o
Bﬁwe5601Uﬁ@¢I<leaSArﬁéxaﬂmelcilf ag&h aokdnst thl\;tgfa{mkee bh@t%lr pack u%ed

rier u or_solu st commonly use
i sksabiny PEBbieeS rBSupend PElke - ang
ganmeFheyidl afdies inventson ie pall'fphlesy sditaie foh adm;nghi/enrflgoim;gﬁe%
I, nt n Lcat

B8 A B £ 90ABSAe Bo  Mprl
ckmspcvsatlmlne tb diftéménti dosagea irtewdisnari fon taifataagt thee separate
S a%ﬁ’r{st emtu&helf Ofq tagﬁstp H?rﬂ?ﬁa@lcg l{i% Q@L{gﬂﬁalﬁr

par |?:ltu ar disease or conditi

swoprisesfdirehiéonsifes administration anm mabrd:te prawided withr 2 so-called
ﬁ]\gﬁ'f ?&&SUII cal corrp05| tions, at |east one of which

contdi ns a compound in accordance with the invention,
may éréﬁvf@ﬁyiéﬁt?t $3jt pletheonséniion dan behadmbnistersd walgither the -

&Hi tt%lssem (e SadRtdight thatseNofo4 da%)%‘if@%éél' SiSiindiuis

he kit of he i'nventi on conpri ses two or

@éﬁ?brpcﬂf%mﬁfﬁ‘b%ﬁ?@&ﬂ TRUes. c dransdermah sed ol M‘a@tstr@h@ are
;W@fe‘ﬁ’@dcqﬂeaéd%e she |§ Pfost @Eﬁra%ﬁ) tadp métB%dQQVGB%HQé’ r&ging

I N accor ance w_th he |nvent|on and neans
frfem aQ@waQ 0L Me/kGetR fnhrhRyt §8|na9/69> REfoSaM: iPERIETably Epm about
@onwg/kgeto asowsiﬁﬂugh@ béredayoih Shhgté ¢ @@dﬂnﬁ@éd dB@Q(%‘iihodﬂh

f liar fer
RRPnsc R e a0 oy OShenpine) Bt e iaigd Arakcnaionies the
dubleet b'éir@ kiebtedl ahdlethenp@rituian rowte per bbmiHigtrdtivn chosen.

ﬁ uvbév%?laedés%rgeeféj&gl ?fixasitis? nrni 1ﬂg rgr%gfe gfr a%out 0.01 mg/kg to about 10 -
mg/kg of body weight per day is most desirably employed. Variations may
nevertheless occur depending upon the weight and condition of the persons -
being treated and their individual responses to said medicament; as well as
on the type of pharmaceutical formulation chosen and the time period and
interval during which such administration is carried out. In some instances,
dosage levels below the lower limit of the aforesaid range may be more than
adequate, while in other cases still larger doses may be employed without
causing harmiul side effects, provided that such larger doses are first divided
into several small doses for administration throughout the day. The dosage.
amounts set forth in this description and in‘the appended claims may be used, -
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dosage forns, for exanple, oral and parenteral, for
adm ni stering the separate conpositions at different

conposi tions agai nst one another. To assi st
conpliance, the kit typically conprises directions for
admi ni stration and may be_ggtovided with a so-called
menory aid. The tosylate salt of the invention can be
adm nistered via either the oral, transdermal (e.g.,
through the use of a patch), intranasal, sublingual
fpeemhpleptw @nta@emechuma@mubﬁm hayinges weighh akaler kgrig
RS, Wrﬁelt "s@héooﬁra’&.ﬁod%fr dl?rréé’o% bEN8bIBCH é(éleﬁﬁhé dn§

nDSt eslrab adm ni stere osa‘%e rangl ng from

vasigtien an doe dﬁgaggga@gupbthabm t%rw g fpes gép)ect whose
@élﬁﬁ%ﬁ@bbﬁsﬁé% ém}ftsockg% abButk® IIgOraﬁé@ Wuch @shlrake apar

day in single or divided doses althongh variationg
thei Ie|4?é'des%3§|eﬂl yrerctire degsieal h@t%)h P‘ng hgesyhectang The

&%Wl'ahénﬁl&apéorﬁlﬁlﬁatﬁ)%?l rﬁ@i b® dRthisteRAt &l aaBdinidieof up to 6 -
particul ar route of adm nistration c osgé}ttl mmvﬁ{fﬁ'kﬁ |

oen g8’ Fakdreierbly | 0ihipeR PPAAgR D 5ot timPsoRer

é&eaiyngt 10 ng/ kg of body weight per day is nost
desir neverthel ess, oc

oyed., Variations »

depe cﬂrﬁée @8@ 3%/ ° ?‘&ﬁt feé?{an%eén'\é‘?’ﬂ”o\? Jreaipgnt, ér}g s
;Iaeégegce‘srteah@@v@,rpélirleh@a &nd psrdﬁwylmhiﬂlirela?\s@gnses to said
medi ¢ t, as we as, 0 e .type o ar naceut
for mul B follov e SEamelR 1 ftatess e BERPY A E e e, §F e
ﬁéédzmgnv&ntnoh stedll aeimnnelstowt howeva' treat rthee dhvention fisnot

&E gﬁt ances dos %g | evel s below the lower limt of
'Wl‘ P DR SBF A" B Fay be nore than adequate, while
in other cases sti II | dixgpenplddses may be enpl oyed

g f rele Bra arhide dtkout the day. The
dosage anDunts set forth in this description and in
t he appended cl ai ns8 nay be used, for exanple, for an

aver Sgauprerit3-Biap-dayriekidind gmetl-gmnydf about 60 kg

.c%fa;oﬂbfé%cirgomc aI;BeséﬂﬁwsJaﬁﬁdéompad; t7igom ﬁ{mcm Whs BRaslEY

e to determ ne any variation in

inRIOAE (250amLhand w@'vmﬁw ‘F%ﬁ’ (-2 Qb?%@t’“%éé‘bgmcg ht
fggd(): hﬁag}é:sﬁddgﬁd gﬂ%ﬂ%@@ﬁﬁg ESutheh Was bRt ovehikBt dranee.
white precipitate was collected and dried under nitrogen purge to yield 16.5 g
of mono-tosylate salt. The salt was dissolved first with heating in a mixture of -
20 mL MeOH and 40 mL EtOAc. Following filtration through a nylon filter,
EtOAc (250 mL) was added over ~40 min. After stirring an additional hour, the
resulting white solid was collected and dried under nitrogen purge. This
recrystallization procedure was repeated two more times to afford 12.19g of
material that was 99.44% pure as determined by HPLC analysis: LRMS m/z
Calcd for CzoH2sF2N20, 350.2, found, 351.2 (M+H) APCI; 'H-NMR (CDCl3) &
7.79-7.24 (m, 3H), 7.32-7.28 (m, 2H), 7.19 (d, J = 7.9 Hz, 2H), 5.78 (br s, 1H),

4.32 (d, J = 5.4 Hz, 2H), 3.79-3.73 (m, 2H), 3.29 (p, J = 8.4 Hz, 1H), 3.10-3.07

or for titrating the separ &Cd/1B2008/003392



the elderly, based upon the nedical history of t he
ubj ect The pharmaceutical conbinations may

‘Voﬁﬂﬁbﬁp§fered on a reginmen of up to 6 tinmes pgnggﬁmwmnxn

preferably 1 to 3 tines per day, such as 2 tinmes per

day or once daily. For the avoi dance of doubt,

references herein to "treagment" include references to

curative, palliative and prophylactic treatnent. The

foll owi ng exanpl e |Ilustrates the met hod and conpound

of the present invention. i be under st ood

(o RN e2. 932188t (M, BH).i h8keis: 5Uh 2+2§ 213)@ (mi 2Rk %{98t200¥ fns

%ﬂ}eﬁé F\rﬁépﬁéamk eyH)Ey; %QR& % -16 Ep@ym;vecwm (@bc )8 1740,
ans 3-flbuoro-3-f3-f)u 4-fp rrg

wr@m@pﬁgﬁmwcw SiAhen 280 n Vg 8 144 1336

Jr,.us b 132)( 24 4 U@sor 420% Cfa@chuB iy % ma_s Fy 6400 DY # 3 -
17%90 obut anecarboxy i c aci

I sobut 8
R B G L ab 84 o BB 1ok 4 %03,

4?*:2 %njf gyltqgldacra@cgrﬂs(ﬂémago 21%, Qlorsnaie)nem\alan@s@s g

was adde € i.r,r,e
Pl S RO T ab i 12 30, e 0 R B2k
FHUNE € eNdsrH miokr NGRS [RUT 9€, $ 6.3%] witltla hldrutar efeight of
nmno-t osyi at e salt. The salt was dissolved first with
fh?gaﬁqng ina mxture of 20 nL MeOH and 40 niL Et OAc.
Following filtration through a nylon filter, EtQAc
(250 nL.) was added over ~40 min. After stirring an
addi tional hour, the resulting white solid was
coll ected and dried under nitrogen purge. This
recrystallization procedure was repeated two nore
times to afford 12.19g of material that was 99.44%
pure as determ ned by HPLC analysis: LRMS niz Caicd
for C20H28F2N20O, 350.2, found, 351 .2 (MtH) APCl;
IHNWR (CDCI3) d 7.79-7.24 (m 3H), 7.32-7.28 (m 2H)1
7.19 (d, J =7.9 Hz, 2H), 5.78 (br S, 1H)1 4.32 (d, J
5.4 Hz, 2H), 3.79-3.73 (m 2H), 3.29 (p, J = 8.4 Hz,
H, 3.10-3.07(m 2H), 2.93-2.66 (m 6H), 2.36 (s,
H, 2.24-2.18 (m 2H), 2.08-2.02 (m 2H),1 .76 (hept,
7 Hz, 1H), 0,89 (d, J = 6.6Hz, 6H); 13C- NWR (CDCl 3)
174, 0,

QOoOWk Il
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161.3 (d, Jc-F = 248.7 Hz), 147.4 (dd, JC.F 24.0, 7.5
Hz), 142.5, 140.3, 133.6 (d, Jc-F = 2.3 Hz), 129.1,

WO012989/47198821. 8 (dd, JC-F 8.7, 3.3 Hz), 116.4 (FCTHB2{08403392

14.3 Hz), 112.6 (dd, JC.F = 23.7, 9;4 Hz), 96.7(d,
JCGF = 196.9 Hz), 53.4; 50.3, 47.2,. 38.9 (d, JCF =
24.8 Hz), 32.8, 28.7, 23.09:21.5, 20.3; Elenental

anal ysis cal cul ated for C2 8F2N20O- C7THBOB8S1 C 62. 05;
H6.94;, N5.36; F 7.27; S 6.14; Found C 6 1.85; H
7.03; N5.32; F7.21; S 6.34, with a nol ecul ar wei ght
of 522.66.CLAIMS 1. A toGWAIMSE salt of

frans- N-i sobutyl - 3-fl uoro-3-[ 3-fl uoro- 4- :
(pyrroli dif- tosiatet halt) - phephsheipetbdied-uaro - Bdlkara-fte

At formula 1. 3.
‘Pﬁ’é"g‘g’ﬁbﬁwﬁﬂé@c@?h’%?C%%”%ﬁg?ér}n%g%’? E% havi ng an x-ray
di f f ract i dhtospletesei of A gpapownd ofdormakbit antial |y by an

x-ray diffraction patterngpe as neasured with copper
(Ka i .54056, radiation f 100 0.2. 4. The

conpound according to c or @-having an x-ray
di ffraction pattggnfe

racteri-ze bstantially by an
x-ray diffractioh patt@rn peak as neasured with copper
(Kai =1 .54056, Ka2=1.54.439) radiation at a 2Q of 10.6
0.2. 5. The conpound according to claim1l or 2 having
an x-3.ay dihef caropéumd pedording tohdeiatterorz2chaving an x-ray

e e o

peak a8 measared avitb@opperiKeq+=10540566 KoFe544a9) oadigtion at a 26

@‘C@Pbrig to any of clains 1 to 2 having an x-ray
R

action pattern characterized substantially by an
x-r ayd.di f fTlhaccoropoundt segordipedR elsinnelsir 2 chaMingh anoppey

§ish SR Eiela ilrian 8 sl SERIEh A,
pesaki gymeasred ayth copper (Kay=1.54056, Ka,=1.54439) radiation at a 26
of 10.6 £ 0.2.

5. The compound 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 (Kot=1.54056, Ka;=1.54439) radiation at a 26
of 7.2 0.2,

6. The compound according to any of claims 1 to 2 having an x-réy
diffraction paltem charécterized substantially by an x-ray diffraction pattern
peak as measured with copper (Kay=1.54086, Ka,=1.54439) radiation at a 20
of 9.2+ 0.2.

7. The compound according to any of claims 1 to 2 having an x-ray
diffraction pattern characterized subsiantially by an x-ray diffraction pattern
peak as measured with copper (Kay=1.54056, Kao=1.54439) radiation at a 26
of 17.7 0.2.

8. The compound according to claim 1 or 2 having an x-ray
diffraction pattern characterized substantially by x-ray diffraction pattern peaks
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diffraction pattern characterized substantially by an

X- r%% diffraction pattern peak as neasured with cop g
198854056, Ka2=1.54439) radi ation at a 2&CEHIBAY3/G03392

0.2. 8 The compound according to claim1 or 2 having

an x-ray diffraction pattern characterized

substantially by x-ray diffgaction pattern peaksas

measured with copper =1.54056, Ka2=1.54439) radiation

at 2QQ 0.2) O 100, 10.6, 7.2, 9.2, 9.2, 17.7, 67.6,

11.1, 11.4, 36.8, 12.9, 18.9, 32.9, 39.2, 13.9, 7.6,

d3mbasnddivith GppehKosoPI056( Ka <430y radiatiohait 208+ 0.2)

S 308 29,53 54 vy St P AcH B8R B LT e 8 02

TBRasusetd. Mahld 7cpper Ka2=1. 54439) radi ation at 2Q

302510, hebpRT Ao KRl echa o 38y A &t

fateric ochzoacierizesl substaritigitir dnysxmaay riiféretjora paitemno psalfso am

11. A ph I d
Bee o T RaR, (G LA R T oAb BN e 20 R T
100an MEG 6016, 6a.8| y2.actseptiatd, encaexdz er. 12h A mﬁt hod of

t t rs 20 renl

anxi o0 o BE raEpeTR s el ¥ AR WEORARE s i
afihydesss, or aeepnantydradefiora. t  di sorder (ADD),

e en|t1| ONa deé CQXBSIr a&énluﬁ(ddsg%nd' é&'ﬁ&%{i}f@f‘?;@ompound

psychoti ¢ di ers Sl ee sord ‘
aticewlimetosanyey |c|ae'psy 1o lhfbtandra phackaesigicalyeaqsieptablerqarrier.

di seqpes, pal Lasts 3| Sfbing NIHEG-SAbA UnddaSP tSRfrs;

allergic rh| nitis, nasal conhgestion, dllergic
scbizgeRrenisn, armﬁftge@prc@rs mpéwer@swﬁer&: Aehedvers disgese,

é@ﬂeﬁﬁ%@eﬁc@ﬂ S&@&@ér O(Aﬁﬂ)e GherdtloRcdefichy Pl?%eraéﬁ\ﬂy disorder
ﬁgﬂ}mﬁl acidic secretion of

) )opﬁm'pé@.qﬁqrdwaélﬁem diseregifmaPeYymsizzinesy epilepsy.
rﬁ&mm'§él@feb§9 rwputaff@ysukeb@s‘és i auérggd @n%rgytaaa@d@nta;my
t her apeut  cal 6’{ fective anpunt of a cong

@;@nr@sal congestion, allergic conge tlon congestlon
hypotension, cardiovascular disease, diseases of the Gl tract, hyper- and
hypo-motility and acidic secretion of the gastro-intestinal tract in a mammal
comprising administering to the subject in need of treatment a therapeutically

effective amount of a compound according to claim 2.



