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ANTI VI RAL SALTS Field of the Invention This invention
relates to antiviral agents, in particular to salts
waie@bi3srn the treatment of infections caused BYI/AU2009/000663
Pi cornavi ri dae, such as human rhinovirus (HRV) and
nmet hods for their preparation. The invention also
relates to the use of these salts in the treatnent - of
pi cornavirus infections. The-salts of this invention
are especially suitable for use in the treatnent of-
HRV, however it is to be understood that the invention
is also applicable to other viruses of the
pi cornavi rus fam | yANBEKIRAIDSAX TShe | nventi on Hunan
rhinoviruses (HRV) are particul ar picornaviruses and
are the nost common infectious viral agents of the
respiratory system |ndeed, they are the primary cause
of the "comon cold". The virus particles consist of a
nmodul ar protein shell (the capsid) which encloses a

rt Ie strand of RNA. One particul ar
F'el‘iﬁ?fherﬁ‘é’ @i rus conpound, V\,hl ch functions as a
hi bi t or. and s be S
This Bon ey D e Aefpis e pau RO e BPA il Fptment of

infeq@iohb @addedtly) PitofiapRidaeli dugh las Eﬂdﬁﬁiﬁyﬂhﬁiﬁﬁlxﬁéﬂ(ﬁRV) and methods for
ot herw se knovvn as "Pirodavir Pi rodavir, bein

thein prepasaion. ¢ Thejinysntigrs alse splatss (e Bigsuss it these salfs ahaiq tgeatment of
plcoﬁfa(/ﬁ“{{% fn%éﬁ&lgt %e\%ﬂ?off"th%’ ﬁl H{tg He%sg&%ll ;I[hﬁbl for use in the
resultant conplex I's nore so ein ous edi &
treataredt af HBWS lﬂe/iewrem ys of bet inelechtargl thhtrthﬂghvemuoh isrelao sappl$cable to
nasal .spra ? ,.. however, been shown that facile
0ﬂw5ﬁgﬁ@§ﬂ%@§p OE%WHBEEWthhe ester noiety in pirodavir
| eads to poor bioavailability of the nolecule
Backgf9ahd lof fife Iivehtién Chosen exci pient. Furthernore, and
in addition to cost,
Human rhinoviruses (HRV) are particular picornaviruses and are the most common

infectious viral agents of the respiratory system. Indeed, they are the primary cause of the
"common cold". The virus particles consist of a modular protein shell (the capsid) which
encloses a short single strand of RNA.

One particular anti-picornavirus compound, which functions as a capsid-binding inhibitor

and has been the subject of recent human clinical trials, is 4-[2-[1-(6-methyl-3-

 pyridazinyl)-4-piperidinyl]-ethoxy]benzoate - otherwise known as "Pirodavir". Pirodavir,

being lipophilic, displays poor aqueous solubility and is often formulated with a
cyclodextrin host. The resultant complex is more soluble in aquedﬁs media, and allows
delivery of the drug through such means as a nasal spray. It has, however, .been shown that
facile endogenous cleavage of the ester moiety in pirodavir leads to poor bioavailability of
the molecule regardless of the chosen excipient. Furthermore, and in addition to cost,
cyclodextrin host molecules have been shown to be otherwise disadvantageous in the
formulation of pharmaceuticals (Int. J. Pharm., 2002, 246, 25-35). Another promising
anti-picornavirus compound, "Pleconaril", has been shown to interact adversely with
paﬁents using oral contraceptive formulations.

Clearly there is a need for an anti-picornavirus compound which displays desirable

aqueous solubility properties, is stable under physiological conditions and has few adverse
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cycl odextrin host nol ecul es have been shown to be
ot herwi se di sadvantageous in the formul ati on of
w@b@pmegseuti cals (Int. J. Pharm, 2002, 246, 2BcBAP2009/000663
Anot her prom sing anti-picornavirus conpound,
"Pleconaril", has been shown to interact adversely
Wi th patients using oral contraceptive fornul ati ons.
Clearly there is a need forjpan anti-picornavirus
compound whi ch di spl ays desirabl e agueous solubility
properties, is stable under physiological conditions
and has few adverseinteractions. Additionally it is
desirabl e that such a conmpound woul d be relatively
inter@@ons! AAdditionaly it 1MH§1tiblEethsﬁ ﬁbh a compstund egald be shitively easy to
- and solution form Sunnar Rge In ention
form gmslywoyld e 4i5b l&,og,l(ﬁttggg%maso 06‘1‘1 anti viral
conpounds that were found to exhibit particularly
Sun| ﬁu‘{ﬁm fav¥kibnPi COrnoviral properties. It has now
been surprisingly discovered that two particular acid
WO26U3/30025 dseldses a Rave|cyast bE apidaspbaiponitd thatl et €ourdfto exhibit
conpound 35 of Table 3 of WOR2002/ 50045, offer .
partigulagly c fAvanrahiey antipicorertal RARSTtEHURAS R rssp) yurprisingly
> .
iscsRRERRE 0B pabNGidr; 71 RRHhor? Sallt, BB e pEEhape ond pulfte, of
comj)mhﬂl 8% oih dableednofs Wé(b@OQMSQﬂ%ploﬁicr pettendaraadvantagy over other

compOids HgPRIY PrOPHSLIcr 4t Seqigient b REERENrEY. ngompodid 35 (the
‘freedbz{EE’t h%ﬁe&efn@al e fdePMEQ) baswh h8s sasd klﬁfwrﬁﬂ;' a@ﬁlh;( pmat activity

chem cal” nanme gi'ven to the conpound of fornula

agaist ppth{ H;R(\’Q (o IQ%QQI ma&thszhHR)V 14-(16s0 &é}QSdtgﬁyﬂL]) efl hm;tests were
1,2 Par
N T e

gweﬁr eto b&fee (:(ﬁrﬁpcmﬂda bj ifermndgoridance 6w2-f1 (cdnmeuhpvorpyrazmyl)-4-,

g% the acid addition salt of phosphoric acid (2
Plpe’éémb’u exY s3-ethioryr lshbenzisesazolse; and
A . N

/ E - \/
N=N

Particularly preferred stoichiometric forms of the acid addition salts of the free base

(formula I) in accordance with the invention are:
a) the acid addition salt of phosphoric acid (2 equivalents) with the free base; and
b) the acid addition salt of sulfuric acid (1 equivalent) with the free base. | _
Accordingly in one aspect the invention provides the phosphoric acid (2 eq) addition salt
of the free base of the compound of formula L |
In another aspect the invention provndes the sulfunc acid (1 eq) addition salt of the free
base of the compound of formula I.

These salts advantageously have the following properties:
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b) the acid addition salt of sulfuric acid ( 1
equivalent) with the free base. Accordingly in one

w@s@eaissthe i nvention provides the phosphoric BCT/AU$d9/000663
eq) addition salt of the free base of the conmpound of

formula | . In another aspect ‘the invention provides
the sulfuric acid ( 1 eq) addition salt of the free
base of the conpound of forsula |I. These salts

advant ageously have the follow ng properties:a) they

di splay sim/lar potent biological activity to the free
base (for exanple EC50 vs human rhinovirus is 14.4 nM

~for free base of conmpound of fornmula | and is 17.7 nM.

&) o they klispidyosiing ampatent(Hiolegiraladttivity tmthe dtee tafe (forexdngde ECsg vs

f d of { la J); he ave subst i all .
o BERER ot SO iy Bl bAR aL 2oGRPuat oF Topiie t and is
fr ¢2 783 foR ph¥§Phbriducid @ thEeddase shik I frée Bisel HeYompound of
formreadily and are easy to isolate; and d) they

crjowmwila Dse readily, and those crystalline salts are

t abl oth in.the npther |iquor.and in isolated.form
o5 By B R el SR BB B B s o

desicllablle frewbase adlf; of the free base of a
bi ol o%i cally active nolecule to have, to assist with
D a ey itorn reagilyandigie Sasy tedsolaterandnot her aspect t he

o ti . . gy .
D RSO Yoaldfls, BREIHRE EHilafitle SHTROS Slob Both in the mother
caliquaragd in isokatesitfoem. aspect the invention provides a _
met hod..of formn h hosphor,i ci.d itiqgn | t

Thest ertsh e faraeReed s heR SRty AR B Sl of i free base of

a bio‘l’é‘%}ﬁdm@'éﬁ@e Afol@ulelth Bh@Y, abhskist Wih hhfdinRa ffinubatioandact ed
W

approximately 2 nol ar equival ents of phosphoric
In angthed aspast the invention provides pharmaceutical compositions comprising either or

both of the salts and one or more carriers.

In another aspect the invention provides a method of forming the phosphoric acid addition
salt comprising the step of reacting the free base with phosphoric acid. Preferably the free
base is contacted with approximately 2 molar equivalents of phosphoric acid, more
preferably between about 1.8 and 2.2 molar equivalents of phosphoric acid.

In another aspect the invention provides a method of forming the sulfuric acid addition salt
comprising the step of reacting the free base with sulfuric acid. Preferably the free base is
contacted with approximately 1 molar equivalent of sulfuric acid, more preferably between
about 0.8 and 1.2 molar equiva‘lents‘ of sulfuric acid.

In another aspect the present invention provides a method of treating a picorﬁavirus
infection in a subject in need thereof comprising administering either or both of the salts.

In another aspect the present invention provides a method of preventing a picornavirus
infection in a subject in need thereof comprising administering either or both of the salts.

In another aspect the present invention provides the use of either or both of the salts in the
manufacture of a medicament for the treatment of a picornavirus infection in a subject in

need thereof.
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preferably between about 1.8 and 2.2 nol ar equival ents
of phosphoric acid. In another aspect the invention
w@emyilesst a met hod of form ng the sul furic aciBCT/AU2009/000663
addition salt conprising the step of reacting the free
base with sulfuric acid. Preferably the free base is
contacted with approximately 1 nol ar equival ent of
sul furic acid, nore preferaldl-y between about 0.8 and
1.2 nol ar equivalents of sulfuric acid. In another
aspect the present invention provides a nmethod of
treating a picornavirus infection in a subject in need
thereof conprising admnistering either or both of the
In agothersaspeat therpresent msptm prbhdesptheseﬁ of githezor both of the salts in the

aovi de thod reve i cornavi.r
manffaBHint §En eTeaten s ¥ ik ehuiaf & A AesB aia nteRionyin a subject in
needtliBiedf. st eri ng either or both of the salts. In another .
aspect the present invention provides the use of
either or both of the salts in the nmanufacture of a
BricfDeseription of the FKigigres ; eat nent of a p| cor navi rus

t
g b ekl ofa PR SRk S ek R brose Ay e vitgsete, of
crys@ls 6f 'i:ﬁéef)h&})h&% Aciaf (2t B adificn isalt LR/hERBHPBEAY 08 Bfmda I in

medi canent for the prevention of a pi cor navi rus
accordemee wiithre prefegred gm})@@menhoﬁtbe inveptdereof . Bri ef

Gl i h S gure ..

F'gﬂgt& alg rallg %ﬁy (r?]fo“l c'g]r?nf‘ﬂ%gﬁ% &E f fon "r&%%er 3088‘5?/“" 2 eq) addition

salt of ttie e@mb@undoéf €orpmilaal Sn akbcdrbgncphwitlp faOpﬂeferfEal &nﬁé’dlﬁaht of the
addition salt of the conpound of fornul

mvea%brlilzﬁq%aécwt%%psalewéwéétoéraa@aﬁrﬁé’nﬁ 7of1?t$1 13.3°,14.1°,19.2°,

b it geigure 2 is an X-Ray Powder Diffraction
20.0 rt\eiglt rabgmaof t he phosphoric acid (2 eq) addition salt
Flgmé 3tihen 6GRpy Rowdaf Diffractidnaspbctivin af thersdifade asidt(h eq) addition salt

of the rchn%Enrmdd ofe inb ol(iilI 1rr1] Elcc%];dettngee with a preferred embodiment of the invention.
The calculated 20 peak Values (£0.2°) are 3.3°, 6.7°, 13.2°, 15.5°, 15.9°, 18.9° and 22.9°.

Figure 4 shows the water content results obtained for trial 1 and trial 2 as described in
Tables 3 and 4 for the bis-dihydrogenphosphate salt in accordance with a preferred

embodiment of the invention. |
Figure 5 shows the anhydrous assay results obtained for trial 1 and trial 2 as described in
Tables 3 and 4 for the bis-dihydrogenphosphate salt in accordance with a preferred

_ embodiment of the invention.

Figure 6 shows the total related substance results obtained . for trial 1 and trial 2 as
described in Tables 3 and 4 for the bis-dihydrogenphosphate salt in accordance with a
preferred embodiment of the invention.

Figure 7 is an x-ray crystal structure of the monosulfate salt in accordance with a preferred
embodiment of the invention (a) shows an asymmetric unit (ORTEP drawing showing
30% probability ellipsoids) and (b) shows packing down the b-axis.

Figure 8 is an x-ray crystal structure of the bis-dihydrogenphosphate salt in accordance '
with a preferred embodiment o‘f the invention (a) shows an asymmetric unit showing the
H,PO4 and H,O disorder (ORTEP drawing shewing 30% probability ellipsoids) (b) shows



i nvention. The cal cul ated 2Qpeak values (0.2) are 3.3,
6.7, 12.8, 13.3, 14.1, 19.2, 20.0, 21.1 and 22.4.
WO2@oness3t i s an X-RRay Powder Diffracti on spectPCmAG2009/000663
the sulfuric acid ( 1 eq) addition salt of the
conpound of fornmula t in accordance with a preferred
enbodi nent of . the invention. The cal cul ated 2Qeak
values (0.2) are 3.3, 6.7, -53.2, '15.5, 15:9, 18.9 and
~22.9. Figure 4 shows the water content results '
obtained for trial 1 and trial 2 as described in
Tabl es 3 and 4 for the bis-di hydrogenphosphate salt in
accordance with a preferred enbodi nent of the ‘
an . ésmmmlii@ ranitFreguoved SHsO omslechles candy HoROs diwsder (GRTEP sdrawing

shoft B8 ol e ot b et s inB e BNBS pse. Sal t i

Figute P EW@ t}gn&h HPDCth?drﬁﬁQ% 541 tHE Bis-@hydrB8enphosphate salt in
i nventi on. ure 6 shows the total related substance

accor¢angg mthcaomrafeﬁ@d efrhodinagng of !Iheamlenltlpnallt 1pay be d&sgmedbhen the salt
| S f t bIS dr enph hgt

will. Hls;—ogg%ere °d gﬁ Cl%[%\?w 58156 rg?e Ice r’e Q%Elﬁt ugc? T ﬁ'ése condmons
|nvent|on. Figure 7 is an x-ray crystal structure of
t he nonosul fate salt in accordance with a preferred
enbodi nent of the invention (a) shows an asymetric
unit (ORTEP draw ng showi ng 30% probability
el li psoids) and (b) shows packi ng down the b-axis.
Figure 8 is an x-ray crystal structure-of the
bi s- di hydr ogenphosphate salt in accordance with a
preferred enbodi nent of the invention (a) shows an
asymmetric unit showi ng the H2PO4 and H2O di sor der
(ORTEP drawi ng showi ng 30% probability ellipsoids) (b)
showsan asymmetric unit renoved H O nol ecul es and
H2PO4 di sorder (ORTEP draw ng showi ng 30% probability
el lipsoids) (c) shoms packi ng down the b-axis.



10

15

20

Figure 9 shows a typical HPLC chromatogram for the
bi s-di hydr ogenphosphate salt in accordance with a
weew@basdsed enbodi ment of the invention. It nmayP@GEAU2009/000663
assuned that the salt will dissociate, at least to
- sonme degree, during analysis under these '
condi tions. Detail ed description of the invention
Wthout wishing to be boundéy theory, it is believed
that of the nitrogen atons present within the conpound
of formula I, only the piperidinyl nitrogen atomis
readily protonated by an acid. The other two basic
ni trogen atom contai ning noieties within the nol ecul e
(bei ng the benzi soxazolyl and pyridazinyl) are
Detaileddesoriptjometthednvendionand it was believed that only
reactiqon of —either of these groups wth_ a strong acid

Without wishipg &R, be baurd By theorpifisabrlieved that gf the miffogspatoms present
. r i | .
it CROfad LM, Oy o LB el A R rBAE protonated
by amfacidh present ed another challenge to increasing the
aqueous solubility of the free base - being achieving
a bal ance between stable salt formation and
degradation of the nolecule. It hbg ppw been
surprisingly discovered that t h& r gactyon of the free
1 nol ar equi val ent
of sulfuric acid produces the |fate salt of the .
bi sprotonated free base (fornul ) remarkably :
wi t hout any obserged, defr adat ofl of the (Bol ecule. As
used herein this éﬁQ& tWi s referred to as
6-{2-[I-(6-methyl =3~ . :
pyri dazi nyl) - 4-pi peridi nyl ] et hoxy} - 3- et hoxy- |
, 2-benzi soxazole sulfate sal.t (1.1). The term"(1.1)".
The i3, 6 RS ABIORFY AR SOBR e MiLied WHIGR dhedpoldctle theing the
benZQRhAHAIAL hdogyriiabiny ) e t188DRASRaPbadeal Ml R Wast Believed that only
sul fate di-anion. (H) Furthermore, it has been
reacQ p¥ ¢idhien g yhege geupe vatd 3 stzangt dvid weoulsk producsfa stable fagiderddition

salt. b@f? ﬁle(étﬁér%& it was also believed that the free base compound is sensitive to the

action of strong acids, which presented another challenge to increasing the aqueous
solubility of the free base — being achieving a balance between stable salt formation and
degradation of the molecule.

It has now been surprisingly discovered that the reaction of the free base (formula I) with
approximately 1 molar equivalent of sulfuric acid produces the monosulfate salt of the bis-
protonated free base (formula II) remarkably without any observed degradation of the
molecule. As used herein this addition salt is referred to as 6-{2-[1-(6-methyl-3-
pyridazinyl)-4-piperidinylJethoxy }-3-ethoxy-1 ,2-benzisoxazole sulfate salt (1:1). The term |
"(1:1)" denotes the molar ratio of the bis-protonated conjugate acid of the free base of

formula I to sulfate di-anion.
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) with approximately 2 nol ar equival ents of
phosphoric acid produces the bisdi hydrogenphosphate
WG 2000/1¢857t he bi s-protonated free base (fornul aPCT/AY2009/000663
agai n wi thout any observed degradation. As used herein
this addition salt is referred to as
6-{2-[1-(6-nethyl- 3-pyridazinyl)-4-piperidinyl]ethoxy
}-3-ethoxy- 1, 2-benzi soxazel7e bi sdi hydr ogenphosphat e
salt (1:2). The term"(1:2)" denotes the nolar ratio
of the bisprotonated conjugate acid of the free base
of formula | to di hydrogenphosphate anion. (I11)
VWhilst it may be the case that a given salt of a given

active congound m ght display e _gr (e properties
which nake |[it suitable for us® aj a\ﬁﬁa maceuti cal ,
what is parfticularly surprisi bout the si.nce

di scovered |properties of thes salts is that they

substanti alll y outperform othey salts of|the conpound
of formulall. g %here ct o products formed from
reaction of é<;é§§“g;_fornula Il Wth the

fol | owi ng em|d§“’%cet|c acid; citric acl d2SRenzoic ‘
acid; fumaric acid; D-gl@ﬁonlc aci d; hydrobrom c aci d;
hydrochloric acid; maleic”acid; nitric acid; oxalic

Furtiin@ie, RIIRS Hae kxﬁrﬂﬁihgly dsdebléted qlaameokeadtrowﬁﬁ@fr&abas@ (formula
aci d; toluenesul fonic aci.d; and net hanesul foni c aci d,

D) vgth yApprexisaiRlys 2f sRalerd cARRlentsi of | Rhospliatic phids prasiuces the  bis-
|
iy G PR A i BB GHCoRE L Ao oy

obse&&btc&gmﬂaﬁ:m cAya:teﬂI}&remﬁ tHihadditi @esabtas eefetiedto asaa{ 2 1-(6-methyl-
be su bl e for pharmaceutical

‘pyE}g%Z‘E;Ti;T? RARGTH{! gf?tﬂiq?‘% scthexyt i)% BZIPP3RPIENe reaction bis-
dlhyQIfogQﬁﬂHobl%a?é: glt it oh tﬁﬁ: feﬁﬁe"(l?Q?e dglflotéé) Eﬂph‘ﬁldr ratlo of the bis-

di Spl'ayed sub-optimal aqueous soOlubility product
protdnatedmdnjugeinacisinfdbe fragbask of forewlbbwalilyfdré ganphdsphate whion.
tartaric acid was subsequently shown to be a
substantially cocrystal line conpound, and not the
desired acfd addltlon sal t. N
o X O\/

(I

Whilst it may be the case that a given salt of a given active compound might display one or

_| .2H3PO,

more properties which make it suitable for use as a pharmaceutical, what is particularly
surprising about the since discovered properties of these two salts is that they substantially

outperfbnn other salts of the compound of formula I.

- Of the reaction products formed from reaction of the free base of formula I with the

following acids: acetic acid; citric acid; benzoic acid; fumaric acid; D-gluconic acid;
hydrobromic acid; hydrochloric acid; maleic acid; nitric acid; oxalic acid; phosphoric acid;
sulfuric acid; L-(+)-tartaric acid; toluenesulfonic acid; and methanesulfonic acid, only the

salts formed from: nitric acid; phosphoric acid; sulfuric acid; hydrochloric acid;.. oxalic
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The follow ng techni ques were used to characterise the
acid addition salts and determne their solubility and
W@ e@bildisty: a) Visual inspection; b) Raman speRCT/ab2mpPoose3

(to determine salt/co-crystal formation); c) X-Ray
Powder Diffraction spectroscopy (to determ ne the
crystallinity of the product); d) H gh Performance
Li qui d Chr omat ogr aphy (HPLEB -anal ysis (reverse phase,;
to determ ne by-product formation); e) Differenti al
Scanning Calorinetry (to determne nelting '
poi nt/deconposition tenperature); f) Elenental
anal ysis (to determ ne purity/hygroscopicity); Q)

acid Saidulsi(t)-tagtarie aeid rera tdemongtvdtest i prod@cersglts br corerystdls of the free

basey et VA Tk ol pdlend B 2 SuliHRC o ot ekl ™

The BEi6 88t syt FRE FRth fiedesdidh &f BRrit éiterigrtheffeetalObLformula
the concentration of the saturated solution could be

I disglayed pythertimaliaqyeqysiselubility. Adgrprodusk faymse fam ¢aulesting the free
i ty st : it Wt )

e KR S R0 A TSRt gy o

cryst4Dlin€ ceinpburith ¥nd hot tOd&irell nbiddaditioh salt.ncl udi ng

The )Lt S BRem e RatTEs (S SRAEETERAEIDS 20 Hdyian el ud dgiermine

their®8lubilfs ahdPsiShifiRal ysi s at conpletion of the test.
elrFurt hgf det aill gaof "the characterisation nethods and

parvdsust grspecdios; provi ded in Exanpl e 5.

b) Raman spectroscopy (to determine salt/co-crystal formation);

c) X-Ray Powder Diffraction spectroscopy (to determine the crystallinity of the
product); , ' |

d) High Performance Liquid Chromatography (HPLC) analysis (reverse phase; to
determine by-product formation); _ |

e) Differential Scanning Calorimetry (to determine melting point/decomposition
temperature); |

f) Elemental analysis (to determine purity/hygroscopicity);

g) Solubility determination (wherein 10 mg of the salt was contacted with a limited
quantity of water for a time, and under conditions, such that solid necessarily
remained and could be filtered off before the concentration of the saturated
solution could be determined using HPLC); |

h) Four week storage under different stress conditions (25 °C dry, 25 °C with 75%
relative humidity (rh), 25 °C with 90% rh, 40 °C dry, 40 °C with 75% rh, 40 °C
with 90% rh) including non-invasive characterisation by Near Infrared
spectroscopy and Raman spectroscopy duﬁng fhe test as well as HPLC analysis at

completion of the test.

* Further details of the characterisation methods and parameters are provided in Example 5.

Table 1 shows comparative réSults which have been obtained for the acid addition salts of
the free base of formula I. The darkened cells indicate results which disfavour the use of

that salt as a pharmaceutical. As can be seen, salts 2 and 4 significantly outperform the



Tabl e 1 shows conparative results which have been

obtained for the acid addition salts of the free base
wW@R00Po435od a |. The darkened cells indicate resRCT/802009/000663

whi ch di sfavour the use of that salt as a

pharmaceutical. As can be seen, salts 2 and 4

significantly outperformtheother salts with respect

to aqueous solubility and s©orage stability. The

results of elenental analysis of the 2:1 oxalic

acidrfree base salt were not in agreenent with the

predicted results, and accordingly the slightly higher

solubility of 1873 ng/nL was di scounted as a
othersaltsiwigf relspace sudquedisstobubily tahd storagestabilgy t #heecsbltsiofielemental

by theory,, whilst .t f the three basic nitrogen -
analys, R e i ik, Bt o MBS B ST QR dheppredicted
result&| a8l ia¢ € rilingBathe istighBLhigheeaility bt 878 @lgd/mL was discounted as a

participation in salt formation does not predicate the
meapiggfubtesnltnecessarily strong acid. Phosphoric acid is a

weaker acid than other inorganic acids such as

sul furic, hydrochloric and nitric acid. Nonethel ess,

and quite surprisingly, the phosphoric acid addition

salt (salt 4 of Table 1) has been denobnstrated to be

not only crystalline, but also stable under a range of

conditions. In fact, as can be seen in Table 1, the

stability of the salt formed with hydrochloric acid

(salt 1 of Table 1) was inferior to the salt forned

W th phosphoric acid (salt 4 of Table 1). : An

additionally surprising result is that double

protonati on of the free base affords a product (salts

of both formulae Il and 111) which displays greater

stability than the product of single protonation of

the free base by hydrochloric acid. Furthernore, it

woul d appear that the solubility of the

/ s- di hydr ogenphosphate salt of formula Ill is greater

t han woul d have been predicted from extrapol ati on of

the solubility of the 7wo"o-di hydrogenphosphate salt

(salt 3 of Table 1). The stability of the

bi s- di hydr ogenphosphate salt has been tested using the

test paraneters



Table 1

of i) Appearance ii) Water content iii) Assay

(Anhydrous basis) iv) Related Conpounds (Reported as
woRooomasy1 ndi vi dual ) v) Rel ated Conmpounds ( Tot BACY/ATR®/000663

specifications for the bis-di hydrogenphosphate salt :

are shown in Table 2. The characterisation nethods,

paraneters and exenplary HPLC assay data are provided

in Exanpl e 5. Table 2: Bi s-dithydr ogenphosphate salt

speci fications Two batch sanples of the

bi s-di hydr ogenphosphate salt were stored in the dark

at 25 ¢ 60%relative humdity for 12 nonths (Trial 1,

Bat ch and 3 lal 2, Ba AN
respectively. atch spnpl es were al sg
the dark undef erated| conditijons at 4
relative hum gr 6 nmopths. Sanpl es
appropriate i The| trials were per|f
anber gl ass. bpgt equi val ent to [the ful
primary packagfi it. The resultls dermonst
| ong term st abig: of thel I s-di Hy@ ogenphg
salt ~as shown; 8 3 (g al 1) &d Tah
2) and Figureg Tabl e 8: Twel &e
data for bis-dr sghate sfallt (Tri
1) 1. Conpli ef ee‘jflovving
i nt egral . Tabl six nont|hsst abi
bi s- di hydr og t3 (Trialzz, Bat
Conplies = Ye| eg f 1 omighg poWd%r. Pad
i ntegral . * = = =
S 22 @ S g
S &le &g |& &
= 2|8 3 s 2
=] o) el o el o
2 B 0| R B g o
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= w oo | ¥ $ =
& 8 & |2 & N ®
5 3
g 8 2
Sp S8 g
05 & 9 5
ET‘G = = 7] 7] 7] 7]
.i.’é o £ E o o o o
m< & 5 g | > > > =
o A~
=
EEE s |12 |2 2
= N
B ¥ o
g A = = N 5 o
S B = -t -’ -’ S 9
v 3 3 = g S S Q, Q,
5 2 2 O 2 Ay A Q )
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Wil st the acid addition salts of the present

invention are described with reference to a seem ngly
we@x@en43sol ar rati o of the anion to cation, it PGI/AU2009/000663

understood that the acid addition salts of the present

i nvention may conprise a mxture of the salt, free.

base and where appropriate excess acid depending on

the reaction conditions usegqgito formthe salt. For

exanple, if less than 1 nolar equival ent of sulfuric

acid (for exanple 0.7 eq) is reacted with the free

base of fornmula I, the isolated product of the

reaction is likely to contain a certain proportion of
Withdwe vashihg ¢ bé dbound by thepryt edelstevo off thh three dasiamitrogen containing

portion of the eeb of formula I. . The m xture
mm\gw orh Hife wPPOtg*Bi <Pfr ﬁbf@renﬁﬁlgrws Y PREK daveHldagpasas that their

' partﬁﬁféﬁsﬁ tih es%ltolfonhgtﬁ)ns abds ﬁ&rﬁ@c‘i}icﬂé'tﬁg ube B! aaﬁfc%?éé'rfff‘lsﬁ%g acid.

the acid. Likewse, If greater than
Phogdplquv acdns 9 wfakphasd Howi athexdnetgédiomacids amph as ﬁllﬁuieqhydrechloric

acte ase of. for f he. L ate
and BIBGHER. MonPimeliSs hf St Sipine 8L R afatmionisrid afiGinsae sat
4 oft Dbl ah) tha®bedrD dembmstrateld, tot ORIt NGy \bhiskaline; St AisB stable under a
proportion of excess phosphoric acid. The m xture ma

: Y,
- rangghsorditions,  Inifactxas eantbersgeryinofablnb theistahilisgebibs salt formed with

hydRERBAE kRS (géﬁ tdi*eraﬁ?e' AR %&JAB‘F o Y oogH?(L Hfith phosphoric acid

equl val ent 'S un
(saltrdi oft Tabds1) al | vv|th| n the scope of the i nventi on.

An abtera “pleritat bl ek o BrGRAtign plpfie free base affords
prodﬁE@@sﬁ’E@&l Botl fittiubde 1D SnE BPERRiLR 'dls}ﬂla?g gretalﬂﬁ s?eﬁa‘llﬂy than the product

dition salt of the conpound of fornula
of Sngl@sreMDnatm@ftthmfnecabaggbphm@nodﬁgnaauét hod of for m ng

rur P S e AR A5 T PRt of

formiuly HDiS @idatet an Riditd ﬁscse BeeRRhréticte® frohD Extidpalaile oFahd solubility
of fornmula |11 HSlgﬂ contacting the free base of '

Ofﬂimqmr@hydrmrwhwén%wew ac9fdlable )i s understood that
T S S L 4
of stoichionmetry which is ' ,

i) Appearance

ii) - Water content

i) Assay (Anhydrous basis)

iv) Related Compouﬁds (Reported as Maximum Individual)

V) Related Compounds (Total) |
The specifications for the bis-dihydrogenphosphate salt are shown in Table 2. The
characterisation methods, parameters and exemplary HPLC assay data are provided in

Example 5.



different to the stoichionetry of the salts of
formulae Il and IIl. In sone enbodi nents, the salt of

wo oas3s711 is forned by contacting the free bBGEHAWRWM000663
between 0.5 and 1.5 nol ar equival ents (preferably
between 0.9 and 1.1 nol ar equivalents) of sulfuric
acid. In sonme enbodi nents, the salt of formula Ill is
formed by contacting the ffEe-base with between 1.5
and 2.5 nolar equivalents (preferably between 1.8 and
2.2 nol ar equival ents) of phosphoric acid. In each
case, it is preferable to use a reaction solvent or

~solvents which allow conplete dissolution of the free
Tabka2;eBisrdihy didgenphgsphatesialirspecificatibnsbut whi ch are poor -
K

+ ~Ff £y el o 1L
LIS UT roriitura orcCriT .

al

TesO! vent-s—for—the u"oc'é“"ta S8
Y sopropanol is pr LPRSCIHGaH0R o1 {he formation of the

1. ABb&&iicBy 0 0GeNPhOEREAGW fred HlowiNEpovederet NANOl _and T ess

so nethanol provifde exanples of other alternatives. It

2. Idestification st ood t ha} Thotrapdiospetionn of g mphelexhibifsumaxima at the

aci,d, often, contai h sone guantjt f er. .Judici ous
(n RSB Fo' o lri velHenihe 4 Matet & pingied Hrgafition of the
separation of the|&fdrbnderstiiidhtde not her liquor and is a

technique well knbwn in the art. _Alternatively_ it Ay

3. HBECpsssay bl e to avpPu0¥ete laééVo(anbyckgus/éﬁlwemrfrq%D}gh the

ARG e ST Uy e IR e o

n any event, 1'S una
(HPEQpmM st woul d r eafliil PotaiddiplpitiesshotRIne erdced €.095. t he

_reaction mxture during-and/or afterreaction in order

5. Wetsr Gontert se t he f pNREEPEHhaT SPWe salt and/or optimi se

Kard RRchEFOvery of the salt fromthe reacti-on mxture
( a‘r;orsfovxfnq salt formation. For exanple the free base

6. RevidhabSoldrenm py GC | hisbprdphnol dat oretthared 5%ct di ssol uti on
and/ or facilitateé‘horou m xi , before the reaction
mxture i s cool ed| fECIPRT AL MpPet P of the salt

tThat remains in solfation. W TST 1T IS preferanle that
the acid addition salts of the present invention exist
Twoi batels samplies|df \the bysdihy driopenphosphatei $alf svermstereslt mothet drak at 25

SRR PR AT, o SRR EoRl 2 man
5 2), repdtitdlpNSBEihdBtch samples were also stored in the dark under accelerated

conditions at 40 °C/75% relative humidity for 6 months. ’Samples were tested at

appropriate intervals. The trials were performed in amber glass bottles equivalent to the

full scale primary packaging unit.

The resuits demonstrate the long term stability of the bis-dihydrogenphosphate salt as
10 shown in Table 3 (Trial 1) and Table 4 (Trial 2) and Figures 4 to 6. A



whi ch the solid product fornms. These forns are al so

contenpl ated by the present
wa@pmensysood that certain crystalline conpoundsPEEXU2009/000663
in different crystalline forns -
known as pol ynor phi sm These i ndi vi dual

exi st

i nvent

ion. It

is further

a phenonenon
crystalline

forms and m xtures thereof are al so contenpl ated by

t he present

i nventi on.

It is3understood that the

skilled person would be aware of a nunber of different
paraneters that may be varied to affect the nature of

the solid produced through the action of the acid on
the free base of formula I

. The present :
Tabld 30 Telebteemont¢h stibilityedatai for| hisHdilgy drpgerphmsphate sabte(Trial 1,

i nvention.

a%b addition salts of formulae Il and I1l. Sol vents
Bat d for crystallisation may include al cohols (eg
methgnol, efhanol, T{PrOf) Jaghfenydes,” ketones (eg
acetqne), esters (eg|ethyl [acet at Related wat er [Relateth of
Stor%{géi cHSWEARS hevi t abl y | WatE o |(HBRE) degre enbedde WI j L hi n
e Sfite Pr hince € rﬁ&ﬁ{‘?’t ,and WslAnceh of tances
Conditbxgnt nol ecul e(s) W thin|the salltMgé chemﬁﬂb}mPLC)
such |(Matts) 5 as crys{@Edl i samhpdroesq| vent (s), the
t enper at ur e under whifch Cf“ﬁ&ﬁ’|lyg¥?%ﬁ occurJAWqﬂQ
pressure under whichlcrystalli'satilon occurs, the rate
_of cnystall{sation, inter and intr&0&ol ecul ar |forces,
Initigy oraée and [cpliss cdhbiti (8< f ol 'ﬁ&ﬁ?ﬁ sol af(-én,
etc. |Preferably the s$olvent used t ) %he salt
prodycts 1 s|pharmacelitical ]y acce @gple The present
i nvention also providgdes so|lid and éh% 002
phar qaceut i onmposj fion onpr i > | bot h of
the salts oﬂﬂpﬂéwﬁreit% i?@ghtior 3Qr % fﬁﬁg % a
t herapeutically effe¢tive pnount, oge ar “Wih one or
nor e [phar mageutical | y accept abl e- b5 and/ or |1 iqui d
carr iters—As—used hefein—the terr%hghaLnacew44;m4ap____
accep able garri.er"™ enconp s sl terms as|{filler,
25 ofi | ugnt, exrf%ﬁ?péﬁf ;g iti %g%gr erﬁﬁ?ﬁd‘.ﬁ?tl'zf@ JM
substlance, . -
60% RH 0.02
6 Complies [0.1 99.9 0.06
(RRT1.43,2.02)
0.02
9 Complies |0.1 99.9 0.07
: (RRTO0.34)
' 0.02
12 Complies |[0.1 99.6 - 0.07
- (RRT1.46,1.97)
‘ 0.02 _
1 Complies 0.1 100.2 . 0.06
(RRT1.46)
40 °C 0.03
3 Complies 0.1 99.7 4 0.10
75% RH v (RRT1.45)
0.02
6 Complies [0.1 99.8 0.06
* |[(RRT1.46) .

1. Complies = Yellow free flowing powder. Packaging integral.
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and may be safely used in topical, |ocal or
adm ni stration. The pharmaceutically active
walewpmsasives of the present invention can be rREHAD009/000663

formul ated with pharmaceuti cal | yacceptable carriers

wel | known in the art such as flavouring agents,

sol ubili zers, lubricants, suspending agents, binders,

preservatives, tablet disintegrating agents and

encapsul ating materials. Such carriers enable the

conmpounds of the invention to be fornulated in dosage

fornms such as tablets, powders, cachets, | ozenges,

pills, capsules, liquids, gels, syrups, slurries, :
Tabkuépditartyrsx amhth séalilityedatifes @laedlhydmgnphesphatd salt (Trial 2,
Bateh A" in the art and may include sugars, starches,

lulose and its derivatives, malt, gelatin,
nagne3|un1carbonate,

system c

nagneaqéggg stdgarate, talc] calcium
sul fg eget abl e Oi\k,S{ /nt het i cRoiatesl pol ydk@lated
g| F‘Ea@cl H, phospha éebu(HBL@bI g ons,
Storg SRR g (Sapstances
Condidonla butt ef,

lgiché er s |AfRafahed’ |ESRERRA N, | .

i sotonifc sal | ne and |M4jeISHILIE | TYEL BIHPLC)
The
i nve

solj

eghd) s
ntion m
d nhar

ng propet®des
bke them partic
mceuti cal

COonpa

Fnhy¢iausy 5|
Ha85) Y

1L t1 ons

f the
e for
exanpl

10ty

Ear

G¥Eh

their

Initiglgc k

Oof hyg

Qﬁmldp’ﬁc:l lQ/3fac

Pi at eg062 BRI 4RaHH02 ng

STantlicy f bermTR: ‘ef"’%‘x’i'er?ﬁﬁ’ ey P2 TRRATAST %04 ng

syntjpesi s af@hmpirsat j© oparti gelbar Rgt{ha;cgmp@nl cal

~conposi-tions for ora uqé an _bhe abt ai npd by " ¢onmhi ni ng
the |Active fommigads |0l th 9816 d ex@%ﬂéﬁﬂ%b $t-0Dnal | y
gri ngrng—the=resukt X at f Sttt the A
°§i xt|Gr e of 5%05'?\@16:85, after g d| ng @‘8%%@'45‘) 0.02
25°GQuxillTaries| 1F desi ed, tpb obtal rto_t)gbl ets or[dragee

60% R €82 Sui t ghingplexci fl.2nt {1000l ude fillers suhlZas
*sugar s (inc|uding |agtose,| gl ucose(R&Tjéﬂake, manni t ol
or gogbitot et osegRTEPar 8% (91 ' B Ze
st ar|C ?% DCEO%sk?lae?ch OCHri ceggtszr ch, tﬁ{iﬂ‘%?) %)Z%j
gel gpan, gum&ﬁlﬂﬁgcau?, bhy! Ced) bykl@ﬁ?l 44) [0.03
hydrloxypr opyl net hyl - ¢cel | ul pse, sodli ‘
car Hogymet hidggiley! oreo as }99!9' as |0.03 (RRT1.45) |0.03

40 °C 1 Complies 0.3 11004 0.03 (RRT1.45)]0.03

3 Complies 0.0 99.8 0.02 (RRT1.46)0.02

75% RH

6 Complies 0.1 99.9 0.03 (RRT1.46) 10.03

1. Complies = Yellow free flowing powder. Packaging integral.

Whilst the acid addition salts of the present invention are described with reference to a
seemingly exact molar ratio of the anion to cation, it is understood that the acid addition
salts of the present invention may comprise a mixture of the salt, free base and where
appropriaté excess acid depending on the reaction conditions used to form the salt. For
example, if less than 1 molar equivalent of sulfuric acid (for example 0.7 eq) is reacted
with the free base of formula I, the isolated product of the reaction is likely to contain a

certain proportion of the salt of formula II, together with a certain proportion of the free
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pol yvi nyl pyrrolidone (PVP). If desired, disintegrating

agents such as cross-Ilinked polyvinyl pyrrolidone,
W@o®p/1435r1 al gi nic acid or a salt thereof (suchPEEAU2009/000663

sodi um al gi nate) may be added. The invention al so

provi des dragee cores conprising suitable coatings.

For this purpose, concentrated sugar sol utions nay be

“used, which may optional ly-¢te&ntain gum arabic, talc,

pol yvi nyl pyrrolidone, carbopol gel, polyethylene

gl ycol, and/or -titani um di oxide, |acquer sol utions,

and sui tabl e organic solvents or solvent m xtures.

Dyestuffs or pignments nmay be added to the tablets or
basedofafpemubioht iTrhgsmb«ulre imanthofwever, isol axhihitomahﬁ rofl che mivamtageous

di ffer atio act.ive c
prongees Of Abca 3?%6 Uiy gl B B AP e, Likgwise, if greater than
2 | '
SR S PUNESALL 5 AT 2000 180G e s
formuda &k dhn dsolated praduet isnlikely itoreontairt @rmmaat propogionopfathe salt of
formu?a IY e@%%tll}sﬂ tlﬂ?é: gé;r%alslrg l%r%po\ﬁfgodleog Fxé/es? g{xo 81%%0 ra%g Tlées mixture

may§ hf)iivevéieahlﬁtéxﬁ@[lsmhﬁ?ﬁ oﬂﬂlﬁ’ee a@ifan%ka@isl ﬁro@éﬁe@ of the salt so-formed
pl astjciser, such as glycerol or sqrbitol. The

using l}srnow ?q@aﬂgrefﬁ & ﬂa«’aﬁzléo At lgiundemsiood that such ﬁgﬁ@ﬁﬁSefﬁH gvithin the.
scope AV i6n. Wial g;brfﬁnlgbg{nl %gfe@er?e’%i é:ﬁﬁ&&&@ml & tﬂg Ghvenfibs there is

as starches, nts suc
provm:egmsmxnune%mnamg, mnrk, prefetabfynedilsisting bs&nﬂlalkyeafsthelamd addition
spft capsul e ctive conpounds may be dissol ved
salt %éjti‘%ﬁ%‘ﬂgﬂﬂ’éloosffﬂm%‘ﬁ??abl e liquids, such as fatty oils,
The ptedtttGnwakiah hish préVidds mbdlo® 8F v&ﬁﬁa@ #88al0 by f?indla I ncomprlsmg
addition, stabilizers may be added.” The conparatively

conthgtigig thquizesu sassoplilfomuly Iovitle sulfuri¢ acide Jhetpressht fimeention also
provll(%\é %%Etﬁg %%erﬁmtl ?}{Q ssa Iotf%gm? lé?ﬁ,cg npprlsrll%g %crtmg the free base

ar maceu 1 ONS

of fdrﬂﬁpiepwah |pyloqﬂ1ldﬁ® lasﬁl SIO isveidefssgod thax ipahé f&ﬂiaﬁbm of tHgWatls, it is
armaceu conpo itions provided by the invention

i cal _
possrPé@ thag meaflﬁalame@mtdﬁ I beggantrepipated dthe saltsof stoighipmtry hich is
diffdréitd iR stdiChib S F oPihle!shfof Brrhfi&e Adnd III. In some embodiments, the

salt of formula II is formed by contacting the free base with between 0.5 and 1.5 molar

equivalents (preferably between 0.9 and 1.1 molar equivalents) of sulfuric acid. In some

‘embodiments, the salt of formula III is formed by contacting the free base with between

1.5 and 2.5 molar equivalents (preferably between 1.8 and 2.2 molar equivalents) of
phosphoric acid. In each cése, it is preferable to use a reaction solvent or solvents which
allow complete dissolution of the free base and sulfuric/phosphoric acid, but which are
poor solvents for the product salt of formula II/IIL Isopropanol is preferable for the
formation of the bis-dihydrogenphosphate salt, whilst ethanol and less so methanol provide
examples of other alternatives. It is understood that both phosphoric acid and sulfuric acid

often contain some quantity of water. Judicious choice of the reaction solvent allows for

~ the facile separation of the salt from the mother liquor and is a technique well known in the

art. Alternatively, it may be possible to avoid the use of a solvent through the use of either

- neat sulfuric acid or neat phosphoric acid. In ény event, it is understood that the skilled

chemist would readily modify the temperature of the reaction mixture during and/or after
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and include, but are not restricted to, saline,
sterile water, ethoxylated and nonet hoxyl at ed

waenobaexsant s, pol y(et hyl ene glycol), pol y(propRtBEAB2009/000663
glycol), fatty alcohols, fatty acids, hydrocarbon oils
(such as palmoil, coconut oil, and mneral oil),
cocoa butter waxes, silicon oils, pH bal ancers,
cel lul ose derivatives, enuls6fyi ng agents such as
non-ioni c organi ¢ and i norgani c bases, synthetic guns,
resins, preserving agents, wax esters, steroid
al cohol's, triglyceride esters, phospholipids such as
| ecithin and cephalin, polyhydrlc al cohol esters,

reacfion inyorler tsheptinais gresformytihmopihiht isalt land/ot bptirdise itheatecwresy of the

st YRR ey RS S P RS PRL s B an acid
mayeCinetlaligtehehtet o ef(ebtcalsmldfmid}’df fRGRASU R fghﬁﬁfx‘irﬁg ®efore the
t he guest nol ecule (for exanple the salts o

reactipry BWHIsH§ ceadeds ol rodune. therprmowss of dhsi saltdhat remainhin oletinant
i e o] Qry
l ?rﬁ g&gﬁﬁpaésa at oths;J eacﬁid g@]&a}#lyg/ﬁl%] g log?tlh% rggeerng Smyenttlon exist in
esseﬁﬁdllyt crgstaliine farnln,elbllti utidizlrstodﬂ ]E]TBIS ﬁmM(ﬁdlhpém?e nm\/\@liﬁot in partially
referably with partlcles of the grder of 1 to L
crys}(ﬁ‘-ﬂ&}eows eyqp amophgps fray lepending AR fr) aemple. the sadigions under
N {150 a It C
BB e AT ol also SHiflrflateA ke present
invepigormp b is fhgheruinderstood that cbnade cryrstailma qomglousds mhag exsial in different

i S. vi ded i,n a res urized pack wi.th sui t gbl. ]
erys{gPigBaPIhT SR RN R IE R BT BOmbT (e gl crystaline
formS X 8P Ingig tugkdsC ﬂie@édfdiuU 4196 QdvRtdndMed by the present invention. It is

trichl orofl uoronet hane, dlchlorotetrafluoroethane

undegstposhiatiib skilled pesonwuld kaawarp pba gumbernfadifieneptpsrametyrs that
may l%gg%?ﬁﬁ %IBEF% t%lxdesf?a rU'th@ ] 1&5 oﬁﬁ‘@etd‘é.gltoc gﬁ?ﬁeo%ﬁlog %f the acid on

theﬂme@mm&ﬁdbnnﬂaa.netered valve The salt may al so be
on whi ch

| |
T Bisbent Aieption SaR LA 1 VoS GRS XSHOSH St Gagaiion salts

of f&'hﬁﬁe?é“lp‘in& rmml $o1a%E WE&T Tof REysBXNIRbE thiy GAASH GReoBbls (eg

cartridges of eg
methanol, ethanol, i-PrOH), aldehydes, ketones (eg acetone), esters (eg ethyl acetate) and

water, each of which may inevitably be to some degree embedded within the salt products.
The amount and location of the solvent molecule(s) within the salt product depend on such
factors as crystallisation solvent(s), the temperature under which crystallisation occurs, the
pressure under which crystallisation occurs, the rate of crystallisation, inter and intra-
molecular forces, storage and drying conditions following isolation, etc. Preferably the
solvent used to form the salt products is pharmaceutically acceptable.

The present' invention also provides solid and liquid pharmaceutical compositions
comprising one or both of the salts of the present invention, preferably in a therai)eutically
effective amount, together with one or more pharmaceutically acceptable solid and/or

liquid carriers. As used herein, the term “pharmaceutically acceptable carrier”

-encompasses such terms as filler, diluent, excipient, additive or encapsulating substance,

and may be safely used in topical, local or systemic administration. The pharmaceutically

active derivatives of the present invention can be readily formulated with pharmaceutically
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gelatin, or blister packs fromwhich the powder may be

adm ni stered by neans of an inhaler. Accordingly, in
waqQeivassther preferred enbodi ment, the phar macRCI/AT2109/000663

conmposition conprising the acid addition salt of the

conmpound of formula | in accordance with the invention

is formulated for intranasal delivery. The

phar maceuti cal conpositionsipf the present invention

may provide for the sustained release of the active

compound. Preferdbly the pharnmaceutical conpositions

of the present invention are present in unit dosage

forms. The pharnaceutical conpositions of the present
acceiptabkrnairmrs eyl knbsa in drqm't arhas davourimgragents jwiubilizers, lubncants

rapeutic .a d/or Iac i C 1n redients. The, sa
SRR G o, R BT A St BPlet CISHTESSTEn APt EAFapsulating
maté"r[HPé’WSlﬂ:ﬁtdarﬂ@r§ &labR! the %ﬁ?&ﬁfdﬁ QY tHe%vé}%ﬁtt@ be 'forﬁﬁlli‘cﬁéd in dosage
pharmaceutlca s used in he treatnent of viral

formsnwbtaSOtﬁbletSR@pwés@nc@hﬁtselcgmgapl dlsofzanshbs,ehqulds gels, syrups,

addi tiana t| | s i nclude rmdul Qrs
sturfie SR ont AR R°BKS | sty cdRshofe PR kAP (gt and may
incladzesigsrs, SEMChEY, a¢liulésdtand VisidRlivages, malk rg“ellamlenﬁgﬂ@mm Ichrbonate,
rimanti di ne, amantldlne rlbaV|r|n AZT, 3TC, (-) FTC,
maggesup sigarate.f alee icalcw sulfase nvasetablyi eils, gynthetigoils, polyols, alginic

amd%@l%b_%hﬁalt?ﬁhffe éwﬂﬂgﬁs\/éﬁmlslﬁé\‘é :p!e&?é gg {%ﬁh lo mbelt ngrwax cocoa

ot de reverse transe I'p
buttanﬁopnmtsahneand;byrbgdneﬁr&,waml viral and anti recept or

antlbodl es and receptor apal ogues, such. as | CA

he SRERSYE GrOPRTHGR ORI Pl i P RUGHICR. MR dhem particularly
suitdbtC lfhd @y ah | QI bmrﬁ{al:@wlléaméomgu;l@&sn eFANCkatPId, DALY lack of

preparations. Exenplary antibiotics includes

 hygrapropiaitygficiliiaien easeapii handling apreighing, Bansnogationx et ahilst their

stabﬁ“@}; faéllntfa{egm QLY sRgeiks fdlp %v'n‘féj %ynthesm and 1solat10n In particular,

pharmaceutical compositions for oral use can be obtained by comblmng the active
compounds with solid excipients, optionally grinding the resulting mixture, and processing
the mixture of granules, after adding suitable auxiliaries, if desired, to obtain tablets or
drage.e cores. Suitable excipients include fillers such as sugars (including lactose, glucose,
sucrose, mannitol or sorbitol) and cellulose preparations such as maize starch, wheat
starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl-cellulose, sodium  carboxymethylcellulose as well as
polyvinylpyrrolidoné (PVP). If desired, disintegrating agents such as cross—linkéd
polyvinyl pyrrolidone, égar,' or alginic acid or a salt thereof (such as sodium alginate) may
be added. The invention also provides dragee cores comprising suitable coatings. For this
purpose, concentrat_ed sugar solutiéns may be used, which may optionally contain gum
arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium
dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyesﬁlffs or
pigments may be added to the tablets or dragee coatings for identification or to

characterize different combinations of active compound doses.
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and ifcfuge, DYt 1aEe RPIRStiRSH 19 salinG gt

gl ucocorticoids and non-steroidal anti-inflammatory
conpounds. As used herein, the term"effective anount”

WO 200at1€357t 0 an anount of one or nore active suPGI/ALI$/000663
that is effective in producing a desired outcone in a
subj ect in need of treatnent or prophylaxis, either in
a single dose or as part of a series. Such an effect
may be neasured, for exanple8-through a decrease in
the nunber of particles of a particular virus or
viruses, or by the relief of synptons within the
subject. The effective amount will vary depending upon
the health and physical condition of the individual to

Acc&ndutgrteait rdferred emtbedimmtrile ghavogceofical kempodijier tormpridieg the acid

aafiof SR e “GmoBhe REtEl KinogSerBERE el gnton is formulated

for dr@ll RYie&ly. factors. The quantity of the pharnaceutically
active conpounds(s) to be adm nistered may depend on -
Phamipsewigis]sewhich gnayebe uees erglly iudluds peshdit eapsulegymade ef gelatin, as

well %5 sgﬁt egﬂ: Eﬁ{?%%a&?cglj céeﬁ]atﬁloaglqiat 1 1c§%3? fia{ fls ggll){cérgl or sorbitol.

expect I've ano

The rpaklaﬁt ¢apsyiles :rdaﬁ&onahg thetdetite @@irediau@lgm admiied Wi @m}gh such as
routine trials. In so |nstances adm ni stration o

lactogp, bipdare gyahias stasefisst an alartqav@ SH&‘}/ talsoRrdaagnesige stearate and,

optlcgr{%ﬂy(:g‘agﬂlzbﬁ SYARbAE, éfs‘{ﬂgé 0 RE" coipdufili€ b¥ i diskdlved or -
particles 1n the subj ose o actlve onpounds

suspemtiedninssugtable tiquids, subh es tfattsh o1l$ dided pafaffici @nliquid polyethylene
chieve,.a bepefici al responge in the subject over tine
glyc@lﬁchn ﬁcgdlgo‘}’é%g’czf@ﬁmi‘y %‘% $el ief from synptoms of
The ¥bhparativil ¢ Biigh®quedd sbﬁ'llbﬁltfl 8E&dcH of BicSltS 8f MIBENEnEoR hakes them
the active conpound(s) for adm nistration wll depend '
suitaple fonaise il gharmaceticeheompasitians jtkai comprige gelae (espe¢ialdy aqueous)
ef a ti e. ‘
solv&ﬁﬁ? IB%CaHier e:gﬂaar L[glll'iﬂ hg%&%ﬁu%g co}é{j) ?1 1'3?50 B{lﬂfé&se)ge%ﬂgt 1}1/1vent10n

may Q:bntahﬁa(s:ypqabbrfhhﬁﬁis Qﬁd &hﬁdr.%whhh\uré fdmiliaif &ﬁﬂh.bﬁmslﬁnldi' 0 the art
ot her neans .of _det e{m ni rxgg‘bt he extent of th

WetsrrRthRxyéted m@gwxylated
di
surfag:gegi%l ﬂﬁli'%#%[e?‘gs%l%()@cf’él d@rwﬁ EE’%I)OTattymafc%hols fatty acids,

our "hu

- hydrocarbon oils (such as palm oil, coconut oil, and mineral 011) cocoa butter waxes,

20
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silicon oils, pH balancers, cellulose derivatives, emulsifying agents such as non-ionic
organic and inorganic bases, synthetic gums, resins, preserving agents, wax esters, steroid

alcohols, triglyceride esters, phospholipids such as lecithin and cephalin, polyhydric

~ alcohol esters, fatty alcohol esters, hydrophilic lanolin derivatives, hydrophilic' beeswax

derivatives and host molecules such as cyclodextrins (for example a—, B— and/or
y—cyclodextrin) which may modify exposure of parts of the guest molecule (for example
the salts of the invention) to solvent.

The compositions of the present invention may also be administered to the respiratory tract
as a nasal or pulmonary inhalation aerosol or solution for a nebuliser, or as a microfine
powder (preferably with particles of the order of 1 to 10 microns in size or less) for.
insufflation, alone or in combination with an inert carrier such as lactose, or with other
pharmaceutically acceptable excipients. Aerosol formulations include those in which the

salt is provided in a pressurized pack with a suitable propellant such as a
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(400) mlligranms per tablet, are accordingly suitable
representative unit dosage forns. As used herein, the
WQ 2009i14350bj ect ™ or "individual" or "patient", PEIAG2009/000663
used i nterchangeably, and refer to any subject,
preferably a vertebrate subject, . and even nore
preferably a manmal i an subj ect, for whomtreatnent or
prevention is desired. Mstldreferably the subject is
a human in need of treatnent or prevention of a virus,
preferably of the picornaviridae famly, especially
HRV. Accordi ngly in another aspect the present
i nvention provides a nethod of treating a picornavirus

chlopaifuetacagion (CF&) dompaaplesdinletsdifhurens hamsmriciiproguoromethane,

. 1.1 ' a formul a.l| Qr for alll.

e SLTAALESA00.0 S Mol W Byl SR phe” THAS st may
conveniehtig aldo gurealerd suifactanpisGel A Vdcittih. 5 Thefdeeé ioffthé Arnd may be
S Fject i.-n need thereof conprising admnistering a . ]
contzoliefl by ARYRGN 01 £ RGeS vABEmTHS) At may akotMaprovided in a

{ i | v, d .0f
o gRPER TRRUESHT S 01, AEPUOIPS, S 0! T i
compesitidremay be peserdedhipdinitatvse forfndfior txemyile entapeults of cantridges of eg

corpavirus,infecti.on i,n a subject . in need thereof.
* gelatiiy g1, Bliter: packs Doy vhich, ihe posedent may, be AAPORISISFl, Pdacans of an

inhalehe use of a salt of fornmula Il and/or formula Ill in
the manufacture of a nedicanent for the prevention of
Accqrdpighioria Vet @sother eeefewed iembedingite dhe ipharmassuti¢atr ewiposition
g LCOX RAV k. [ | on N use an I rus .
comBiip URPITF NGNS, S 27100 S BRI CRIREE Y B%rar Svitn the
invemtimhie farniutatbdifbe ifttenmasnl dblivegy.i r uses, pol i ovi ruses,
teroviruses 15 | ncludi ng coxsacki eviruses and

The EQW?%Céls,cowgt%qf (3¢ Pregen1BYAHOR @32y provils\for the, sustained

releaB€BAthE LiSvetotiiduRd her picornaviruses not yet assigned
to a particular genus, including one or

Preferably the pharmaceutical compositions of the present invention are present in unit
dosage forms. ‘ |
The pharmaceutical compositions of the present invention may also comprise one or more

other therapeutic and/or prophylactic ingredients. The salts of this invention may be useful

in combination with known anti-viral or anti-retroviral agents or other pharmaceuticals

used in the treatment of viral infections. Representative examples of these additional
pharmaceuticals include immunomodulators, immunostimulanfts, antibiotics and anti-
inflammatory agents. Exemplary anti-viral agents include zanamivir, rimantidine;
amantidine, 'ribavirin, AZT, 3TC, (-) FTC, acyclovir, famciclovir, penciclovir, ddI, ddC,
ganciclovir, saquanivir, loviride, other non-nucleotide reverse transcriptase (RT) inhibitors
and protease inhibitors, antiviral and antireceptor antibodies and receptor analogues, such
as ICAM-1. Exemplary immunomodulators and immunostimulants include various
interleukins, cytokines' and antibody preparations. Exemplary antibiotics includes
antifungal agents and antibacterial agents. Exemplary anti-inflammatory agents include

glucocorticoids and non-steroidal anti-inflammatory compounds.
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nore of the serotypes of these viruses. Preferably the
invention is used in the prevention or treatnment of

WO pdoes#3ison caused by one or nore serotypes of PCT/AU2009/000663
rhinovirus. The terns "treatnment” and "treating" as
used herein cover any treatnent of a condition or 20
di sease in a subject, preferably a manmal (non-hunman
mammal s or humans), nore pfrEferably a human, and

includes: (i) inhibiting the viral infection, i.e.
arresting its proliferation; (ii) relieving the .
infection, i.e. causing a reduction in the severity of

the infection; or (iii) relieving the conditions
As usadl :hentirbyhd: begmi ‘f%cﬁireaamoimt’é relgiespe @nsngfunt b€ one or more active

e ent on" reventi
substaists” iaf o Hees o psodbietic i degtieds BubigPic VY G ivess need of
treatﬁ{enaoxcmghﬁhﬂa &@theHinSLaAREle IdBsRosPLCSE a RIRECSAE ¥n éffect may
non- human mammal s .or humans), nore preferabl

be ns@ahluﬁ@,nf( dample) thieughns doeeaseriy theaumber pf pmlel@ts jofra particular

virug G THBEE B B T e SRS M a6 RAE GERREP Rfjount wi

~ varyl depetigglugdrethie healt hmi’lphysidal &mﬁlﬂixﬁl oethe ﬁhdlieﬁuwh tbfbe treated the

reference to_ song, exanB is to be understood

taxopeygic guqEp oy the sybiget toy %ftre@we thsr fasmulagion cafcthe ompesitin, the
asse%ﬁ{en{ Of IHP %%ﬁgﬁ Gifd&dIe Qﬁﬁaé)théx ré?éva&lp?‘a&&‘gce?hg Quantity of the

escription the 1 nvéntion
pharra¢@uichlly &ctivetcopipoB8adsys) ital be aalmin)stéted: ma@'rdepemtyd)ﬂ ﬂtel’suhjp}:t to be

e eSSBS ARk o SRS Fedll LobhOmi s 11

expet®@PhaP A0 kfftdfvel dmodliewlL FAL IR | L Reld@sel Qﬂbaﬁfj rdfge that can be
reflux, dissolving the base. An aqueous sol ution_ of

detetpmggﬁb ﬁ]@fppgh aewtine( Bipds winy, sog1e63151@gce52 adménjytration of an "effective

amofn'gg gg gé)tgsgtoxjg'rl% %ro:%luflt% %s/% ﬁ:t%ﬁ(t,t?oql {n sy?xﬁwtgm%?ﬁ%r eurl?l & Gk relevant
v1rusSp:llrtitlle®riln aofie kutgedtr éHlebd?tse of Acfive coippbdb@ide efd@’ﬁﬂisﬁred to a subject
shoulc{rgc‘a3 sut?~I c1en¥ to achieve a beneficial response in the subject over tlme such as a
reduction in, or relief from, symptoms of viral infection. In this regard, precise amounts of
the active compound(s) for administration will depend on the judgment of the practitioner.
In determining the effective amount of the active compound(s) to be administered, the
physician may evaluate the severity of the symptoms associated with viral infection and/or
some other means of determining the extent of the viral infection. Formulations confaining
one hundred (100) milligrams of active ingredient or, more broadiy, 0.1 to four hundred
(400) milligrams per tablet, are accordingly suitable representative unit dosage forms.

As used herein, the term “subject” or “individual” or “patient”, may be used
interchangeably, and refer to any subject, preferably a vertebrate subject, and even more
preferably a mammalian subject, for whom treatment or prevention is desired. ~ Most

preferably the subject is a human in need of treatment or prevention of a virus, preferably

of the picornaviridae family, especially HRV.
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The slurry was heated at between 78 C and 82 0C for 5
m nutes before being cooled to roomtenperature. The
walvd43sroduct was washed wi th isopropanol ( 3xBOI/AY2009/000663
then acetone (3x10 L) before being dried at 40 Cin
vacuo to constant mass, affording the title conpound
as a bright yellow crystalline solid (1.5 kg, 979%.
Exanpl e 2: -21-
6-{2-[1-(6-nethyl -3-pyridazinyl)-4-pi peridinyl]ethoxy}
- 3- et hoxy-1, 2-benzi soxazole sulfate salt [formula I1]
(H A solution of the free base of formula | ( 1 g) in
tetrahydrofuran (52 nL) was added to an aqueous
Accadingly om anbthsulaspact ¢haprageftOindBntidn povides d necihod 'ﬁﬁetreatlng a

picoftars Safetlpme o TEIRS, 4t THid SR oS T 2 salt of

forndu®d ITQWE/RE fdrhaEsEr. € reducti on program at room
tenperature: Exanple 3 Pharmaceutical conpositions

In a@@hﬁr aspeetothe teessall invetiqnoprenidas lal methed of mreyratiag abglcomavnrus
el atin
inforglp b A BIEER o8 Sactedf el B Bl Torlfe 1 anor

formutehsi ti ons of the capsul es are summari sed in Table
5. Table 5 QS = a sufficient quantltyto meet the
In aﬁqtgerd%quqtrﬁhﬁ Emeqepq an\%til%provg@arfm as¢ of a quétyof formula II and/or
| g@r r r et
o o 80 A UKl L6 ME SRR SPA v
infectionen a sebjectys hedd thermof. on from nmet hanol . (i)

In anotﬁer alflslpfc;ac tﬁe presen( mm%ler?t‘lsobrllI grrofvg)c{es tLe uLe of a—sathc% }og'mola }I and/or

formula III in the manufacture of a medicament for the prevention of a picornavirus

infection in a subject in need thereof.

The picornavirus infection may be caused by any virus of the family Picornaviridae.
Representative family members include human rhinoviruses, polioviruses, enteroviruses
including coxsackieviruses and echoviruses, hepatovirus,. cardioviruses3 apthovirus,
hepatitis A and other picornaviruses not yet assigned to a particular genus, including one or
more of the serotypes of these viruses. Preferably the invention is used in the prevention
or treatment of infection caused by one or more serotypes of rhinovirus. |

The terms "treatment" and "treating" as used herein cover any treatment of a condition or
disease in a subject, preferably a mammal (non-human mammals or humans), more
preferably a human, and includes: (i) inhibiting the viral infection, i.e. arresting its
proliferation; (ii) relieving the infection, i.e. causing a reduction ih the severity of the
infection; or (iii) relieving the conditions caused by the infection, i.e. symptoms of the
infection. The terms "prevention" and preventing" as used herein cover the prevention or
prophylaxis bf a condition or disease in a subject, preferably a mammal (non-human
mammals or humans), more preferably a human and includes preventing the viral infectioh
from occurring in a subject which may be predisposed to infection but has not yet been

diagnosed as being infected.



Six different solvents (ethanol, nethanol, acetone,
tetrahydrofuran, acetonitrile and 2- propanol) were
weyabastsed for the recrystallisation of the noPOEAUR@DE00663
salt. Methanol wasselected as it showed the best
solubility of the salt at elevated tenperatures. 20 ny
of the nonosulfate salt was dissolved in warm nmet hano
at 40 C and then slowWy cooting to roomtenperature
gave rise to the formation of yellow crystals. A
yell ow crystal was nounted on a Stoe Mark |1-1nmaging
Plate Diffractoneter System (Stoe & Cie, 2002)
equi pped with a graphite-nonochromator. Data :
The doVvdntiohi will waw berdesorived with réfefenCe usi sogeMexdtaples. It is to be
radi ation (I =.0.71073. A)..180.exposures at 10 mn per
unddsFhod bl " ittt B loming, BOGHANEn dF SPh G gRede the
genetalty BhefprecelingMsoripfioW of thk8Rvetibh. t he crystal _
oscillating through™1l in co. The resolution was Dmn -
Drax 0.82 - 24.00 A The nonosul fate salt crystallised
in a centrosymetric nonoclinical cell, space group
P2i/c. The structure of this conpound was sol ved by
di rect ed nmet hods using the program SHELXS- 97
(Sheldrick, GM, Acta Cryst. (2008) A64, 112-122) and
refined by full matrix |east squares on F (Spek, A L.
J . Appl. Cryst. (2003) 36, 7 - 13) with SHELXH 97.
‘The N-H hydrogen atons were derived from Fourier
difference maps and then treated as riding atons while .
the remai ni ng hydrogen atons were directly included in
cal cul ated positions and treated as riding atons using
SHELXL-97 default parameters. Al nonhydrogen atons
were refined anisotropically. No absorption correction
was applied. The crystal was only weakly diffracting
related to its size (0.50 x 0.45 x 0.03 nm. The
crystals were obtained as very thin plates. The
structure was refined with acceptable standard
uncertainties in bond di stances and angl es.



X-ray crystal data for nonosul fate salt Crystal data

Crystal shape: plate; Crystal colour: yellow Crystal
WG we/1433760 x 0.45 x 0.03 nm Enpirical fornmlBCT/EU2009/000663

1H28N O S; Formul a wei ght: 480.53; Crystal system

Monocl i ni c; Space group: P 21/c; Unit cell dinensions:

a = 22.578(4) A alpha = 90 deg.; b= 13.175(2) A beta =

94.746(15) deg.; c = 7.4843§43) A gamma = 90 deg.

Vol ume: 2218.7(7) AA3; Cell refinenment paraneters:

Refl ections 1873;, Angle range.2.38 < theta < 21.30; Z

is 4; Density (calculated) 1.439 g/cnlL3; Radiation

used MoKAa; Wavel ength 0.71073 A, Linear absorption

coefficient 0.198 mm' 1; Tenperature 173(2) OKData
Exafiplld Ecti on Details Diffractometer STOE | PDS 2; Scan

met hod rotation nethod; Nunmber of Reflections nmeasured

12038; Nunber of Inde endent reflections 2889; Number -
6-{2d1- (6ﬂs€thyba-Weﬂaéwl)dﬁplmoi@mwmth@@ﬂ1‘3o¢thmr-l,2-benzisoxazole

o{ols) ma(l); R(int) 0. 2485; Theta range

pho?p%a?dséltléffg l%Slltﬁléion 1.79 to 22. 50 deg; | ndex ranges

24<=h<=24, ~ 14<=k<=14, -8<=1<= ﬁ F 000 1016

Refi nement | Det ai | s Refi nemento’mdtttdd _Ful | - matri x

| east-squares on F2; Final R ices [I>2sigma(l)] R I

= 0.1022, wR2 = 0.2222; R ind 5 (all |data) R1 =

0.2264, WwRR = 0.2816; R [=SUM¥/| Fo|- |[|Fc||)/SUM Fo|];.

WRL2 {=[ SUM W L2- L2) 2D/ SUM wFo U4)] LI/ 2};

H-1 ocati ng aﬁd??§}+ngﬁg>%%%ﬁod constr; |Nunber of

‘reflecti ons usNaN288%—Nunber of L.S. rlestiyFo Nt s 4,

Nurmber of refined Paraneters 298; Goodness-of-fit on

FA2 0.892; S {=[ SUM w( FollD?2-
5 Free base of formula I (1 kg) was added to isopropanol (24 L). The suspension was heated
to reflux, dissolving the base. An aqueous solution of phosphoric acid (81% W/w, 0.63 kg,
2.1 eq) in isopropanol (2.3 L) was heated to 80 °C, before being added rapidly, with
agitation, to the refluxing solution of the free base. A precipitate formed immediately.
~ The slurry was heated at between 78 °C and 82 °C for 5. minutes before being cooled to
10 room temperature. The solid product was washed with isopropanol (3x10 L) then acetone

(3x10 L) before being dried at 40 °C in vacuo to constant mass, affording the title
compound as a bright yellow crystalline solid (1.5 kg, 97%). |

Example 2:

6-{2-[1-(6-methyl-3-pyridazinyl)-4-piperidinyl]ethoxy}-3-ethoxy-1,2-benzisoxazole

15 sulfate salt [formula II]

4y

| HoS04
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FcL2)L2]/(n-p) A /2} n= nunber of

Par anet ers used;
WO\200pr43smer e P=(Fo A2L+2Fc A2L)/ 3;. Maxi mum del PGI/a8U2198/000663
0. 000; Maxi mum e-density 0.374 e. AA-3; M ni nmun

e-density -0.538 e. AL-3 Conputer
coll ection program STCE X- AREA; Cell

reflections; p=
calc w=l/[\'s L2L(FoA2L) +( 0. 1225P)

Prograns used Data
refi nenent

program STOE X- AREA; Data sBtlucti on program STOE
X-RED; Structure Solving Program SHELXS-97 (Sheldri ck,

1990) ;

(Shel dri ck,
-nmonohydr at e

Structure

Ref i nement Program SHELXL- 97

1997) (V) Bis-dihydrogenphosphate salt
(rmol ecul ar formula ([

C2JH28N OBJ( H2PO4

A sahitidQH)the fi8e basti ¢ff formpula 140lg) émtesrahpdrofuran (52nelhavasladded to an

L ! tril d 2-
aquedio SR SCul BN A B0 57 g S nPe e mimestingpediately
clouiy’® TeSsal WisliRARED BY VR tr8mOMIL of dHIRNREIRY to the following

selected as it showed the best solubility of the sa
presgre eqd@v%armaog@nwrra@mrt@@pe@t@rmg of the nonosul fate

Tlme&lil‘ “Pré‘ééu?ﬁ‘j' Yud i n warm met hanol at 40 C and tEen
00:0000 ™ YT ERPhd0 roomtenperature gave rise to the
003050 TRETB5) Qhar YEH| OW cryst als. Avyellowcrystal was
013(Lajntej5" . Baar{;tey Mark 11-1nmaging Plate Diffractoneter
02_30:'ta e bt B e goe, 2002) equipped with a

. dAphi 5 rFbHeehrpmat or . Data col | ecti on was perforned
05:30,00° "1 oh 500 mbar 1o’ Mo-Ka radiation (I = 0.71073 A). 180
08:3G.00, ok 200 mbar g iy per exposure were obtained at an
11:3 “‘Ege [00rgban; ot bnce of 135 mm f =0 and < w < 180
14:30:9Q ¢ .=mrbi"r\/sial_ oscillating through 1 in w. The
18:00:0 | ut | Bf4was Dmin - Dmax 0.82 - 24.00 A The

bi S-di hydr ogenphosphate salt crystallised in a

centrosymetric nonoclinical cell,

space. group C2/c.
Exalﬁplze?corrpound crystallized as a di-cation with two H2PO
ani

PharfiaeSitRal co(iinposmons comprising the salt of formula III were prepared by filling
brown size 0 hard gelatm capsules with the salt and made to weight with anhydrous

glucose. The compositioﬁs of the capsules are summarised in Table 5.

Table 5

Components Qty/capsule (mg) Function

salt of formula III 10 |25 |50 | 100|200 | Active drug substance
Glucose (anhydrous) QS [QS | QS | QS [ QS | Diluent -

Brown size 0 hard gelatin capsules | 1 1 1 1 1 Capsule

QS = a sufficient quantity to meet the pre-determined fill weight.

Example 4: X-Ray Crystallography
X-Ray crystal structures were obtained for the monosulfate and bis-dihydrogenphosphate

salts after re-crystallisation from methanol.

(i) Monosulfate salt (molecular formula [C21HsN403](SOy))
Six different solvents (ethanol, methanol, acetone, tetrahydrofuran, acetonitrile and 2-

propanol) were evaluated for the recrystallisation of the monosulfate salt. Methanol was
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one strongly disordered water nolecule. A disorder was
found for one of the two anions resulting in partia
woewapssrons for atons 09, A 0, A 1, Pa, 0 HOHAH2ZHI/000663
O la (occupation 0.5). No hydrogen atons were found
for the HZPO4 anions but they are included.in
cal cul ations. The disordered and partially occupi ed
wat er nol ecul es were refinedsisotropically. No
hydrogen atons were found for the water nol ecul es but
they are included in cal culations. The structure of
this conmpound was sol ved by directed nmethods using the
~ "program SHELXS-97 (Sheldrick, GM, Acta Cryst. (2008)
selegted as it showed yhezhest sodbiliycbfisiye $all 4t ehevatedxteinpersturesy 24 mg of the

oon§P S8 55 BB o G5 ot 1

rooth léipéramikd ghveltifd &F ERCPmBMSH oNFelldieRrysiRat ed y8Bow crystal was
riding atons while the remai ni ng hydrogen atons were

. mougtadeen |ayStop Matke H-Imeging Blatea Difdiragiometar obisteam dStoeedit €ie, 2002)

éq“iﬁﬁ?‘{‘hgfﬁﬁ%&@’mﬁ%&}%mgm%ﬂﬂ' 97 default paraneters.

ogen atons were refined anisotropically. No
Dataatsilectién ovas performdd an10@SCappig od-Kd hadistions@a+ V973 A). 180
only mﬁgﬁ%% diffractin? related to its size (0.45 x
eXPQ§ULED ak | O Mo% PRRAFPOSHHE ere dtiained geandmage Riatfedistance,efylpS mm, ¢ =
0° abdlh & PkageSwith g ﬁg@%ﬂﬂﬁgkgggﬁ@ﬂ rad M e dl%g&lﬁﬁé@%@om -

standard uncertainties in distances and ang

- Dmao0.82y 24/00sk.al data for bis-di hydrogenphosphat e sal t

The JagRsiery B @i Fo8ggnbu Ryt oainReAgl wacs erow

P2,/¢.0The btuctés of g Mrbhodtid Way oA byedigthtted m&3odbusing the program
Crystal system Monoclinic; Space group: C 2/c; Unit

SHEL SS9 (i (ShaIGTieln <0 My, otz st (ODSA Ali4oH 2123 andcrefinedk by full

matriXteB! $4dares on F (Spek, A. L. J. Appl. Cryst. (2003) 36, 7 — 13) with SHELXH-97.

The N-H hydrogen atoms were derived from Fourier difference maps -and then treated as

riding atoms while the remaining hydrogen atoms were directly included in calculated

positions and treated as riding atoms using SHELXL-97 default parameters. All non-

hydrogen atoms were refined anisotropically. No absorption correction was applied. The

crystal was only weakly diffracting related to its size (0.50 x 0.45 x 0.03 mm). The crystals

were obtained as very thin plates. The structure was refined with acceptable standard

uncertainties in bond distances and angles.

X-ray crystal data for monosulfate salt

Crystal data

Crystal shape: plate; Crystal colour: yellow; Crystal size: 0.50 x 0.45 x 0.03 mm;

Empirical formula: C;;H;sN407S; Formula weight: 480.53; Crystal system: Monoclinic;

Space group: P 21/c; Unit cell dimensions: a = 22.578(4) A .alpha =90 deg.; b= 13.175(2)

A beta = 94.746(15) deg.; ¢ = 7.4843(13) A gamma = 90 deg.; Volume: 2218.7(7) A"3;

Cell refinement parameters: Reflections 1873; Angle range 2.38 < theta < 21.30;

Zis 4, |

Density (calculated) 1.439 g/cm”3; Radiation used MoK\a; Wavelength 0.71073 A; Linear

absorption coefficient 0.198 rﬁm’l; Temperature 173(2) oK EE - '
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A beta = 91.931(18) deg.; c = 7.8918(15) A gamma = 90
deg.; Volune: 5502(2) AL3; Cell refinenent paraneters:
wRedoba€xsions. 4485; Angle range 1.48 < theta <PQI/AD3N0Z000663
is 8, Density (calculated) 1.440 g/cm L3; Radiation
used MoKl a; Wavel ength 0.71073 A; Linear absorption
coefficient 0.226 mm 1; Tenperature 173(2) K Data
Col l ection Details Diffractgeter STOE | PDS 2; Scan
met hod rotation nethod; Nunmber of Reflections neasured
19426; Nunber of I ndependent reflections 3608; Nunber
of observed reflections 1416; Criterion for
recogni zi ng >2sigma(l); R(int) = 0.2505; Theta range
Dat4 Colleiaion Rethilecti on 1.48 to 22. 50 deg; |ndex ranges

58<=h<= - 13<sk<=13, -8<=]1<=8:. F 2512 - -

DiftiadRrietionl CBelhS & RS BREAY TRENRDoebd: NAfbes, of Reflections

meaé@é@trmearms& f; Ifdepeide® irOMdEiBhs [28’8©S| Hﬁﬁ()ér) lofRobserved
0995, wR2 = 0.2330; R indices (all dat a) =

reﬂegtlms h_%O Mermmfoggg@gnpqmg: 2Zuigma(lFdiant) = 0. 2485 Theta range for

ol RSO b3 (ISR L2 SN

Foooy s of reflections used 3608; Nunber of L.S.
restraints 7; Nunber of refined Paranmeters 342;
Refingmgnfetallf - fit on FL2 0.928; S {=[ SUM W Fo A2-

Reﬁgéﬁépt Lgdthdd le ﬁg}lezﬂt‘ s%e&lg Fég{l!zlgiﬁczg B>%E%ma(l)] Rl =

Par anet er s USG cal c
0.1022 1WR2 wHE2222PR( Fdicke (aH2daga) RL /0222 6WpwiRL0 281 6;aR | ¢ taM([|Fol-

PRty kg TS ER AR dorg a0 b g TG Htocating and
refining Method constr; Number of reflections used 2889; Number of L.S. restraints 4
Number of refined Parameters 298; Goodness-of-fit on FA2 0.892; S {=[SUM w(Fo"2-
Fc’\2)’\2]/(n—p)"1/2} n= number of reflections; p= Parameters used; calc
w=1/[\s"2F0"2")+(0.1225P)*2"]; where P=(Fo"2"+2Fc"2")/3; Maximum delta/sigma
0.000; Maximum e-density 0.374 ¢.A”-3; Minimun e-density -0.538 e.A"-3

Computer Programs used

Data collection program STOE X-AREA; Cell refinement program STOE X-AREA; Data
reduction program STOE X-RED; Structure Solving Program SHELXS-97 (Sheldrick,
1990); Structure Refinement Program SHELXI.-97 (Sheldrick, 1997)

(ii) Bis-dihydrogenphosphate salt monohjzdfate (molecular  formula
{[C21H2sN,O3] (H2POy)2(H20))). ‘

Six different solvents (ethainol, methanol, acetone, tetrahydrofuran, acetonitrile and 2-
propanol) were evaluated for the recryétallisation of the bis-dihydrogenphosphate salt.
Methanol was selected as it showed the best solubility of the salt at elevated temperatures.
20 mg of the monosulfate salt was dissolved in warm methanol at 40 °C and then slowly
cooling to room temperature gave rise to the formation of yellow crystals. A yellow
crystal was mounted on a Stoe Mark II-Imaging Plate Diffractometer System (Stoe & Cie,
2002) equipped with a graphite-monoéhromator.
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Data col |l ection program STOE X- AREA; Cell refinenent
program STOE X- AREA; Data reduction program STOE
WORMREDI3SS ruct ure Sol vi ng Program SHELXS- 97 ( Shel/du2mk/000663
1990); Structure Refinenent Program SHELXL-97
(Shel drick, 1997) Exanple 5: Salt characterisation
nmet hods and paraneters The salts of the invention were
characterised using the fol2ow ng net hods and
paranmeters. Paraneters for Ranan neasurenents
Spectronmeter: Bruker RFS 100/S Raman spectroneter
Excitation Laser power: 400nW Resolution: 2 cm 1 No.
of scan: 128Acquisition range: 3300 - 0 cm 1 Aperture:
DataScallectintiTywpe perfornied| at - D Q Gising] Mog{ @ radidtmmn@t= §l 74633 A). 180
vial or. RPD 96 well plate format glass vial. wth F
exposyuts 4010 i st ot Refk Ot padmpge meleiisigede 135 mm, o =
0° and & @N&I1BY° FNAGHS HYs@l Ssc‘il[aﬁﬁiﬁgl’tﬁ%'gh 1* BEQI TRSBIJINFON was Dpin —
correction, normalisation. Paranmeters for NI R
Dmafb8%uPéA8dt-s Spectroneter: Brucker Vector 22 NIR

the HESHSRBLRHPEARE W BB A Bl Tiog g o

space group C2/c. The compound crystallized as a di-cation with two H,PO,4™ anions and

" one strongly disordered water molecule. A disorder was found for one of the two anions

resulting in partial occupations for atoms 09, 010, O1 1, 09a, O10a and Olla (occupation
0.5). No hydrogen atoms were found for the _H2PO4' anions but they are included in
calculations. The disordered and partially occupied water molecules were refined
isotropically. No hydrogen atoms were found for the water molecules but they are included
in calculations.

The structure of this compound was solved by directed methods using the program
SHELXS-97 (Sheldrick, G.M., Acta Cryst. (2008) A64, 112-122) and refined by full .

- matrix least squares on F (Spek, A. L. J. Appl. Cryst. (2003) 36, 7 — 13) with SHELXH-97.

The N-H hydrogen atoms were derived from Fourier difference maps and then treated as

riding atoms while the remaining hydrogen atoms were directly included in calculated

~ positions and treated as riding atoms using SHELXL-97 default parameters. All non-

hydrogen atoms were refined anisotropically. No absorption correction was applied. The
crystal was only weakly diffracting related to its size (0.45 x 0.40 x 0.05 mm). The crystals
were obtained as very thin plates. The structure was refined with acceptable standard
uﬁcertainties in bond distances and angles.

X-ray crystal data for bis-dihydrogenphosphate salt

Crystal Data

Crystal shape: plate; Crystal colour: yellow; Crystal size: 0.45 x 0.40 x 0.05 mm;
Empirical formula: C21H34N4012P; Formula weight: 596.46; Crystal system: Mono;:linic;
Space group: C 2/c; Unit cell dimensions: a = 54.964(14) A alpha = 90 deg.; b= 12.692(2)
A beta=91.931(18) deg.; c = 7.8918(15) A gamma = 90 deg.; Volume: 5502(2) A"3; Cell
refinement parameters: Reflections. 4485; Angle range

1.48 < theta <21.98;
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Type of vial: RPD 96 well plate format gl ass vi al
Spectrum pre-treatnent: Linear baseline correction.
wEgDIp#IsTur e acqui sition Canmera: Sony XCD- C71 EORAU2009/000663
Qbj ective: Navitar Precision Eye (Body tube art. no.
1-61449 wth attachnments 1.33 X (art. no. 1-41448) and
0.5 X (art. no.; 1-60110). X-Rav powder diffraction
Spectroneter: Stoe Stadip d2§fractoneter Detector /
geonetry: Position sensitive detector / Debye-Scherrer
geonetry. X-Ray source: Cu K al pha; Measurenent node:
Transmission in 0.5 nmmcapillary Elenmental analysis
The foll ow ng nethods were used for the determi nation
Zis8f the elenental conmposition: C, H N Therma

dec 0si t n ti.tative de m.pation o .
DenfiF GBI 12Kl Rathfion tndiioly Dveifig?b.710% A; Linear
absoepticA v i & D26 @he! Téhpdrhtare Bf3(®YK Schoni ger _ -

igestion. S Ther nal deconposition and quantitative
Datgj€olectiondPetails of the flue gas streamusing an IR
. r S it ) P _Phot tric .
Din R S ORI s EL R il o ORLRURHAF 5, netetons

meadiied D8328naNyabs WEr indepéridentradfletions M08, eNuhdbedsf observed
differential scanning calorineter with a heating rate
reflegfions 4 19e Criienion ©r reqentning tysigmedy Rph mofh2505; Theta range for

data collection-1.48 to 22.50 deg; Index ranges -58<=h<=58, -13<=k<=13, -8<=]<=8;
F(000) 2512 ‘ '

" Refinement Details

Refinement method Full-matrix least-squares on F?; Final R indices [I>2sigma(I).] Rl =
0.0995, wR2 = 0.2330; R indices (all data) R1 = 0.2114, wR2 = 0.2823; R1 [=SUM(||Fo-
[Ec|)/SUMJFo|}; wR"2 {=[SUM(W(Fo"2-Fc"2)"2)/SUM(wFo0”4)]*1/2}; H-locating and
refining Method constr; Number of reflections used 3608; Number of L.S. restraints 7,
Number of refined Parameters 342; Goodness-of-fit on FA2 0.928; S {=[SUM w(Fo"2-
Fc"2)"2)/(n-p)*1/2} n= number of reflections; p= Parameters used; " calc
w=1/[\s"2(Fo2")+(0.1225P)"2"]; where P=(Fo"2"+2Fc"2")/3; Maximum delta/sigma
0.000; Maximum e-density 0.610 e.A”-3; Minimun e-density -0.417 e.A"-3 |
Computer Programs used '

Data ‘collection program STOE X-AREA; Cell refinement program STOE X-AREA; Data
reduction program STOE X-RED; Structure Solving Program SHELXS-97 (Sheldrick,
1990); Structure Refinement Program SHELX1.-97 (Sheldrick, 1997)

Example 5: Salt characterisation methods and parameters
The salts of the invention were characterised using the following methods and parameters.

Parameters for Raman measurements

~ Spectrometer: Bruker RFS 100/S Raman spectrometer

Excitation Laser power: 400mW
Resolution: 2 cm™
No. of scan: 128 .
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Approximately 10 ng of the acid addition salt were

equilibrated for 24 hours at 25 0OC with dei oni sed
wowien43sThe suspension was filtered, the contePtT/aii2a0be00663
. free base was determ ned by HPLC and the pH of the

saturated sol uti ons was neasured. HPLC anal ysis A test

solution of the acid addition salt was prepared by

di ssolving 10.0 ng of the st in acetonitrile :

ethanol = 1:1 and diluted to a concentration of 1.0

ng/ mL.. Chr omat ogr aph: TSPDet ect or Spectra- Physi cs

SP877 XR Layer thickness: 8 nm Detection wavel ength:

230 nm (UWV detection) Qutput voltage: 1V Col unm:
Acqbisitioaoange: £300Radtintl e si ze: 5 nm Col um | ength: 250 nm

Colupm i.d.: 4.0 mm Col utm tenperature: room
Apeft%g:aé’?rﬂre Size of sanple: 10 m of reference / test
Typ& 6f Wal: PIFIeWveIPpRie riatBlads VAINHEEPIFOBAVADblaR RUH0EElass vial

1. Time , 0.1% aqueous Acetonitrile [m nutes]

withdtilskymiogi ¢ acid [ [ O 70 30

Sample position: optimized to best signal intensity
Spectrum pre-treatment: Linear baseline correction, normalisation.

Parameters for NIR measurements

Spectrometer: Brucker Vector 22 NIR spectrometer

Resolution: 2 cm’

No. of scan: 64

Acquisition range: 833 — 2500 nm.

Aperture: 5.0 mm

Type of vial: RPD 96 well plate format glass vial

Spectrum pre-treatment: Linear baseline correction.

CCD-picture acquisition '

Camera: Sony XCD-C710CR » ,
Objective: Navitar Precision Eye (Body tube art. no. 1-61449 with attachments 1.33 X (art.
no. 1-41448) and 0.5 X (art. no.; 1-60110).

X-Ray powder diffraction |

Spectrometer: Stoe Stadip diffractometer
Detector / geometry: Position sensitive detector / Debye-Scherrer geometry.
X-Ray source: Cu K alpha; Measurement mode: Transmission in 0.5 mm capillary

Elemental analysis

The following methods were used for the determination of the elemental composition:

C, H, N: Thermal decomposition and quantitative determination of the flue gas stream

(Instrument Leco-900)

Cl: Ion chromatographic determination after Schoniger digestion.

S: Thermal decomposition and quantitative determination of the flue gas stream using an
IR detector (Instrument LECO—CHN-932)

P: Photometric determination after microwave digestion.
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351 99 36 70 30 4 1 70 30 Evaluation: Calcul ation of
area- % Exenpl ary HPLC assay data for

whe@vd#dsydr ogenphosphat e sal t Chr omat ogr aphi ¢ cRCATU2WMHO00663
Equi pnent: HPLC systemfitted with a UV Detector
Col um: Waters Symmetry, C8, 5 mm 150 mMmm x 3.9 mMm
Col umm tenperature: 25 C Detector wavel ength: 265 nm
Flow rate: 1.0 nL/min Injeesdon volunme: 10 ni Mobile
phase: 0.1M KH2PO4 (pH 3.0): Methanol (45:55) Run
time: 30 mnutes Diluent: Mbile phase Needl e wash:
Met hanol (100% Under these conditions, the retention
time for the bis-dihydrogenphosphate salt is

thely 9 - 11 nins. An exenplary HPLC

"The Bﬁg‘(z ap%lg a\g:re %f: BW"‘”EI gp M&H E(? éif%ﬁlﬁ’% i aﬂglmeter

withSPhdatingsaté bPs ed peman®® wel | gl ass vial for four weeks
under the ‘

.Solubility determination

Approximately 10 mg of the acid addition salt were equilibrated for 24 hours at 25 °C with
deionised water. The suspension was filtered, the content of the free base was determined
by HPLC and the pH of the saturated solutions was measured.

HPLC analysis ,

A test solution of the acid addition salt was prepared by dissolving 1-0.0 mg of the salt in

acetonitrile : ethanol = 1:1 and diluted to a concentration of 1.0 mg/mL.
Chromatograph: - TSP-
Detector Spectra-Physics SP877 XR
Layer thickness: 8§ mm.
Detection wavelength: 230 nm (UV detection)
Output voltage: 1 V
Column: Nucleosil C18
Particle size: 5 pm
Column length: 250 mm
Column i.d.: 4.0 mm

Column temperature: room temperature

Size of sample: 10 pl of reference / test solution
Flow rate: _ 1.0 ml / minute
Gradient program 1: Time 0.1% aqueous . Acetonitrile

[minutes] phosphoric acid [%] [%]

0 70 30

35 1 | 99

36 70 30

41 70 30
Evaluation: Calculation of area-%

Exemplary HPLC assay data for bis-dihydrogenphosphate salf
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following conditions: 25 C/ dry 25 C/75% relative
stability 40 C/ dry 40 C/ 75 %relative
W@ e@bildistyDuri ng storage of the test sanples, MRAHZHI000663
Raman spectra were acquired (non-invasively) at
pre-selected tinme points. The Raman and NI R spectra
data sets were anal ysed with respect to hygroscopicity
(NIR), norphol ogi cal (N R -a&3id- Raman) and chem ca
changes of the test substance. HPLC anal ysis of the
test substances was perforned at the end of the
storage period. Throughout this specification and the
clains which follow, unless the context requires
Chramadtegraplie condigonsor d " conpri se", and variations such as
Sconprises” and " 1 S] NQ~., W | erstood to
EquﬁBH@ t he i ncl usi $Ee§$%?%HWF%?S§%ﬁEg?a§tep or
ColugiirPup of i nt eger s Waiters S¢dayt CBOS ui)@5@ 4fh ¥ 3 PRnPf
any other integer or step or group of i ntegers or
Colusretgmperphise:r 85 é€ence in this specification to any
' | CatJ (or information derived fromit), or
Dem@%k§%§a#§%¥e?6%ﬁ@ch is known, is not, and should not
Flowbate: aken as an ack9amledgnent or adm ssion or any form
. of su&gfstion thai that prior publication (or
Injectign yPRES on deri v&¥MEromit) or know matter forms part
. conmmo ' j el d of
Mo RS o T oy Sht e SO ELAICHE S 2t e oLl s
Run imeThe conpound: 30 minutes’
. 6-{2-[1-(6-nmethyl:3-gyrjdazinyl)-4-piperidinyl]ethoxy}
Dilueng” ot hoxy- 1,2-beH§Pg%?h§%le bi s- di hydr ogenphosphat e
Needi@basi:1: 2) . RiethbiA61 @00wmypuUNd:

6-{2-[1-(6-nmethyl -3-pyridazi nyl)-4-piperidinyl]ethox
Under3 q[e]d;pgaditions, ¥he retgr}{ti.on time ¥02 the ICl)aislcidihydrog%a/n;}hosphatey}salt is

approximately 9 — 11 mins.

An exemplary HPLC chromatogram is shown in Figure 9 having the following peak

results: A
Name Int Type |RT Heighf Area % Area -
BB 2.623 180 1311 10.02
BB 5.489 135 1697 0.02
Bis- . BB 10.641 3‘66923 7581975 - | 99.93
dihydrogenphosphate ‘
salt ‘
bb | 15.555 1113 2575 0.03

Approximately 30 mg of the salt was stored in a 96 well glass vial for four weeks under the
following conditions:

e 25°C/dry

o 25 °C /75% relative stability

e 40°C/dry

o 40°C/75 % relative stability .
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1, 2- benzi soxazol e bi s-di hydrogenphosphate salt (1:2)
according to claim1l having an XRay Powder Diffraction
Wp2ava4357M t h 2Qpeaks at 3.3, 6.7, 12.8, 13. 3, PAHAL2009/000663
19.2, 20.0, 21.1 and 22.4. 3. The conpound:
6-{2-[1-(6-nethyl -3-pyridazinyl)-4-piperidinyl]ethoxy}
- 3-ethoxy- 1, 2-benzi soxazole sulfate salt (1:1). 4.
The conpound: -32-
6-{2-[I - (6-methyl - 3-pyridazinyl) - 4- plperldlnyl]ethoxy}
- 3-ethoxy- 1, 2-benzi soxazol e sulfate salt (1:1)
according to claim3 having an X-ray powder
diffraction pattern with 2Qpeaks at 3.3, 6.7, 13.2,

Durib§ storagemnfdhe 8t @nmlﬁi BIR 9nd BRamdh epacuamnm dccpmxed (nbmgwaswely)

e of .clai to 4 ound is
ot pisgREBRIScEig Poist I Hpshans n Resit A oo pged with
resp@cri)fo ﬁ%&oﬁf Rﬁ I(NBR )L Iﬁd?plﬁ)lo%i@ﬁ (RIR aﬁc'ﬂ RamaAPHdGhenicdl Ghanges of
orn1o hy si ol ogi ca |y acceptabl e sol vate or
the llqyonuasténqehehl an'crlYSIAo ithet igstesubstardes aspetforoed atatheyend of the
stor %ﬁg conpound according to any one of clainms 1 to 6.
%arnaceutical conposition conprising the '
conpound according to any one of clains 1 to 6

I Wth one or nore pharnaceutlcall accept abl e
Oélg ?‘Ftet(f‘ég spscifiption angd thec elaims shichotablewy, undass dhe GP’éFF’ﬁgrequlreS

otheI'VQisé: iRl Wofl i ise", ER&‘PMa?foHQ s@h&gméﬁngﬂgﬁ" M"comrprlsmg , will
pharmaceuti cal “conposition according t alm 8

be undexstoodtovipleihe indlasicoopostated auteges of stepok gtong df amtegarabr steps
del.ivery..11.. The pharmaceuti cal S|t|on accordi ng

but iof ey <3 sig 3 2PU P1HCE P B RBER 01 BRUP B USSR ST or

The kdFéreadAinahis 6¢difi@kivn to any prior publication (or information derived from it),

~ or to any matter which is known, is not, and should not be taken as an acknowledgment or

admission or any form of suggestion that that prior publication (or information derived

from it) or know matter forms part of the common general knowledge in the field of

. endeavour to which this specification relates.
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12. A nmethod of treating a picornavirus infection
conprising the step of adm nistering the conpound
w@ewondismg to any one of clains 1 to 6 or the PCT/AU2009/000663
phar maceuti cal conposition according to any one of
clainms 8 to 11 to a patient in need thereof. 13. A
nmet hod of - preventing a picornavirus infection
conprising the step of adm ngstering the conpound
according to any one of clainms 1 to 6 or the
phar maceuti cal conposition according to any one of
clains 8 to 11to a patient in need thereof. 14. The
met hod according to claim12 or claim 13 wherein the
pi coraavirus infection is selected from hunan
CLAHHSOVlrus (HRV), poliovirus, enterovirus including
coxsacki evirus and echovirus, hepatovirus,

1. carlde somneyad: 6-6{Bt[M%mﬂ!@’1a§nwrk@ﬁwl)t4-§1pﬁnd11151]eﬁlfh@’} -3-ethoxy-
12-?%%&??&2%?6‘:85-‘3}1*[}% rg%nﬁﬁo@}aﬁgtélsal Ejll'—)(\/l) n the picornavirus

ionis VI Fus 16. Use of the

2. coffhe wa)dnmaﬁdzr 6li{ g 14(6-naxnlyyl3agyrifazinlyBi4pipdridiay Gethox yt }a®-ethoxy-
nuf act a nedi canent for the treatnent .of a

0J.
RSP B’éqf ihydsegenphpsphate sl §1:¢) agqoeding Ap sl 1 having an X-
| (9] ) { qve o o o
Ra@ﬁﬁ%ﬁﬁ%%ﬂsﬁ G5 28 RefDars 8 G7 HAPL 1335, 1410 19,
20.0p; Ziornadi 22U, | nf ection. 18. The use according to cI ai m
16 _or claim rein the pico naerSlnfeC|on|

3
3. sell8gtwompo 'ﬁ%’&h -t -4-pigeridipytigthoxy}- 23-ethoxy-

1,2- gf)%[é@lfa&%}{% g coxsacki evi rus and echovi rus,
epatovirus, cardioviruses, apthovirus and hepatitis

4. A The. compeun¢e6 dadb{@mre@mld-mrredamnyb-deplpcm@nyﬂ]]dﬁoxy} 3-ethoxy-
mhereln he pi.corna us i nfectjon,i.s n rhinqQvirus

L2 {ReF ol SulE TG U1 PG (e iBo MR oo ATty powder

dlffrbalctﬁll ;ﬁ{ttﬁtnlwﬁlﬁ 26 badk?a23 gonpT9, $3.09 115082, $5.9R 18f9° and 22.9°. -
contactin

6- {The [CPm(peuwbﬁmdleg 39 1N QA 9f |cJaimspl frefti whagin]the ﬁemypund is
essent%a'l@té?%%hhe

6. The compound according to any one of claims 1 to 5, wherein the compound is in

the form of a physiologically acceptable solvate or hydrate thereof.

7. A mixture consisting essentially of the compound according to any one of claims 1
10 6.
8. A pharmaceutical composition comprising the compound according to any one of

claims 1 to 6 together with one or more pharmaceutically acceptable carriers.
9. The pharmaceutical composition according to claim 8 further comprising glucose.
10.  The pharmaceutical composition according to claim 8 or claim 9 wherein the

composition is formulated for oral delivery.

'11.  The pharmaceutical composition according to claim 8 wherein the composition is

formulated for intranasal delivery.

12. A method of treatihg a picornavirus infection comprising the step of administering
the compound according to any one of claims 1 to 6 or the pharmaceutical composition
according to any one of claims 8 to 11 to a patient in need thereof. |

13. A method of- preventing a picornavirus infection comprising the step of
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benzi soxazol e with approximately 2 nol ar equival ents
of phosphoric acid. 21. A nethod of form ng the
W@ o0upaessch according to claim3 or claim4 corer(EB'Ang)09/000663
the step of contacting
6-{2-[1-(6-nethyl -3-pyridazinyl)-4-piperidinyl]ethoxy}
- 3-ethoxy-1|, 2- benzi soxazole with approximtely 1
nol ar equi val ent of sul furi®t acid.

administering the compound according to any one of claims 1 to 6 or the pharmaceutical
composition according to any one of claims 8 to 11 to a patient in need thereof.

14.  The method according to claim 12 or claim 13 wherein the picornavirus infection is
selected from human rhinovirus (HRV), poliovirus, enterovirus including coxsackievirus.
and echovirus, hepatovirus, cardioviruses, apthovirus and hepatitis A. _
15.  The method according to claim 14 wherein the picornavirus infection is human
rhinovirus (HRV). -

16. Use of the compound according to any one of claims 1 to 6 in the manufacture of a
medicament for the treatment of a picornavirus infection.

17.  Use of the compound according to any one of claims 1 to 6 in the manufacture of a-
medicament for the prevention of a picornavirus infection.

18. The use according to claim 16 or claim 17 wherein the picornavirus infection is
selected from human rhinovirus (HRV), poliovirus, enterovirus including coxsackievirus

and echovirus, hepatovirus, cardioviruses, apthovirus and hepatitis A.

19.  The use according to claim 16 or claim 17 wherein the picornavirus infection is
human rhinovirus (HRV).
20. A method of forming the compound according to claim 1 or claim 2 comprising the

step of contacting 6-{2-[1-(6-methyl-3-pyridazinyl)-4-piperidinyl]ethoxy}-3-ethoxy-1,2-
benzisoxazole with approximately 2 molar equivalents of phosphoric acid; '

21. A method of forming the compound according to claim 3 or claim 4 comprising the
step of contacting 6-{2-[1-(6-methyl-3-pyridazinyl)—4-piperidinyl]ethoxy}-3-ethoxy-1 ,2-

benzisoxazole with appr0ximately 1 molar equivalent of sulfuric acid.



