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WO 2009/ 143571PCl MJ2009/ 000663 - 1 - ANTI VI RAL SALTS
FOR THE TREATMENT OF Pl CORNAVI RUS | NFECTI ONS Fi el d of
the I nvention This invention relates to antiviral

- vagenbssashn particular to salts useful in thedyf 30BN

of 5 infections caused by Picornaviridae, such as-
human rhi novirus (HRV) and nethods for their
preparation. The invention also relates to the use of
these salts in the treatneni.of picomavirus
infections. The salts of this invention are especi-ally
suitable for use in the treatnment of HRV, however it
is to be understood that the invention is also
appl i cabl e tANGIMRBAL BALTSILORITHIMERBATYHENT ODirs fami | y.
10 Background of tHeORNAARIGNNAEBETHNIONS novi r uses
(HRV) are particul ar picornaviruses and are the nost
common infectious viral agents of the respiratory
system Indeed, they are the primary cause of the
"common col d". The virus particles consist of a
FidIDdER Inidn@lori N shell (the capsid) which encl oses a
short single strand of RNA. 15 One particul ar -
Thésninivengios actates teusntiviyalprgentsl, invphitehlaf tngdts apdulais the treatment of

G034 SRS R DL RSN SRR byl

thairypreghaationy | Thednyinpen hlee r@tdt&ssetbhbe( yﬂeb:ﬁ”rthmtselt& inché eestivest of

il i.C, .
: plcafn§ﬁ1maf))§feﬁg%l}s gﬁlﬁf esg{ﬁsotl;bgfs LJ‘BQ%U%?/ are e&pg:éa]%ﬁugz%he & use in the

trefitarenub fATRY, Wdvidvenit ¢s/ml hedexdémsiond timsthe imfeatioe Bl doaapplicable to
nor e i n aqueous nedia, and allows -
Othﬁbgg‘ég ?ﬁéﬁilp%‘?mfl“ﬁ‘é’sgqnﬂ@ t hrough such means as a nasal

spray. It has, however, been shown that facile
Baekgloged ofkhe dhemviage of the ester noiety in pirodavir ,
| eads to poor bi coavail abi|ity of the nolecule :
Hupag ghioaisesep f(HRYE @h dedisuisk dligreayiruser A hde niBe dnoshfgmmon

infbdoBélfirdl ia@dhtd (95 thORLpirder ¢ kRSt bdh@sy a@h@%ﬁﬁ cREYSF the
been shown to be ot]‘?]er wi se di sadvant ageous 1 n

"comgperut@ad ' obheofirus artiglee eesistal s medyer prgtemyheli{the oggisl) which

en‘g&@“%r@@ 1e Ahak gmgr om sing 25 anti-pi comavirus

onmpound | econari 1™, has been shown to interact

Onadwéwsiér gNtipiEOrIpviIs eAMBOWd; w@wb fictiensras aarappid-binging inhibitor

and q{aguﬂaé%' 8S sub Ea! Yec&neﬁ\\%}% @ﬁeﬁxaﬁso g2l [2 g]b —methyl 3-
ant 1 -pl comavi rus conpound desir

pya@mml_)gﬂl sipéridiglj- thro;p’ﬂkmpmata -e@hermes_lmawn@s Ukchestavic". Pn’odavn*

bRl Ph 38 TR R o8 BuPaa By &, ATKLE Foralfhicd wits o

cydholtttrinoet. | Whe tesulsmdasnplabisemmh ablublech aqummtxmdmd and allows

aelff2t S BEGRE RO SRR al F sR IS0 M A Rl SR Shun th

_ facilaesdupkams %Mabﬁfh@éﬁteﬂh&eﬂydﬁ @Rodavitdssgh td:lbcﬁﬁ $icatailability of

ant vi,ral nds that were f to exh )
e lPUE e IR a0 gt e sieior dORBUTICAS DH dparfias © cost
cydlbdeRfth ROW RAEAIeS WaPd bednNGHoYimTioSEOY@ESHse H@édvta.m@gcous in the
particul.ar acid addition salts, nanel%zt he.  phos

rgwbutlgﬁ 1f @nawti%hﬁ%n& Bhargy, 210&64 #1063 25133). Anoiger promising

ant@%@%{ugﬁo&ﬁnpd&fuﬁ e“'Pl&%ﬁér[lc Ulllﬁrbeéﬁivsﬁ%ﬁgﬁ MRt (&Hﬁ%ely with
onpounds currently pr oEg d for the treatnent of

Pmﬁﬁ@dﬁﬁ&ﬂ%ﬂP@§§§qﬂﬂﬁﬁﬁﬁw o5 (the 'free base' -

r ni.e f la: | .
CUGRR PSS OF sy 18 Mol bicgapitle DBE VRGP Wplgy cosrabie
aq@onDoluylitsripyoneriigs, HiRsalde pides phidagcay conditions esdhasdew gdverse

wer e conduct ed usi ng di met hyl sul f oxi de (DWVS0) ‘as the
carrier solvent. The chem cal name given to the
conmpound of formula I is 6- {2-

[ 1- (6-met hyl - 3- pyrazi nyl)-4- piperidinyl] ethoxy

- 3- et hoxy-1, 2- benzi soxazole. (1) 15N=N Particularly
preferred stoichionetric forns of the acid addition
salts of the free base
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(formula 1) in accordance with the invention are:
a) the acid addition salt of phosphoric acid (2
weeuwbngdsents) with the free base; and PO)/AUT®9/000663
acid addition salt of sulfuric acid (1 equivalent)
wth the free base. 20 Accordingly in one aspect the
i nvention provides the phosphoric acid (2 eq) addition
salt of the free base of the.conmpound of forrmula I. In
anot her aspect the invention provides the sulfuric
acid (1 egq) addition salt of the free base of the
compound of forrmula |I. These salts advantageously have
the followi ng properties: - 3 - a) they display
mteféét[ﬁnb aAdditionally kiiodegiabkl thacsutly b tcympouicheotidee rblatieely easy to
or exanple EC50 vs humap rhinqgvirus is 14.4 nMfor
fomqi@é"%ﬂ‘ébeétﬁb’@m&?{ﬁ%? ‘SfSO{'}% POAUHONAQEM; 5 17.7 nM for - -

phosphoric acid (2 eq) additi on salt of free base of
nﬁ,g{ggq}mgep‘{veilgwul a l), 5b) they have substantially
greater aqueous solubility over other salts of the

WO1002¢50045 @isboséh howd cldie of heevikdsempdark fthat Gyeré fidyd to exhibit
form readi Ig and are easy to isqlate; and d) they
partigplgely afavpwiablee antipjcorngyiral HueRerties st i hphenavy) l?%?naﬁléprlsmgly
r [
disodst Bab Rf puRick N PR Ao QU nBROlY' e ARl S, of
compauridi 3 aff [Tybldem asfabV@200W50§)4§aloffeDfpattiwldrr avahage wkr other

a biolo actl | ecule to have, .to assj st w
compodt Hen Do PHREPSE Bh R trgstnert ahpeABRaSet: Compotind 35 (he
‘free' le)é@’nl 'r@&e&h@:\i‘ tsiﬁﬁ)rﬁmar I"BEBWY hasbeGOsHRM {0l @BSlay potent activity

I‘ISIH% eithér or both of the salts and one or nore

agalmlbptleHBV I(HCsa A0 etg/rabb@td HRNé4|(K\‘fse 005 rnghmby.i Gasse gests were
1
condngf%g L}sm d1 e%ﬂ@@fg%ﬁgf(ﬂrigg@?%gﬁﬁ ?xr Qoqg ngs gﬂlv?/l eﬁﬁ‘éatl name
glveﬁ)hQ‘éphﬂfel Cc(&ﬁp(dmdpr of erfatpula t He - iy e6 {Qa[ﬂe(6l-lﬁet<h9h3-§9fa2d1yl)-4- ,
proxi mtely 2 nolar equival ents of phosphoric
Plpeﬁé‘i‘l&il]etgﬁ’ﬂé} %‘P@Pé)’ﬁ@ W%@P?ﬂﬁ?@% about 1.8 and 2.2 nol ar
equi val ents of phosphoric acid. In another aspect the
“invention provides a nethod of form ng the sulfuric
acid addition salt conprising tB of reacting the
free base with sulfuric acid. Prefe¢rably the free base
is 20 contacted wi th approxi mat nol ar equi val ent
of sulfuric acid, nore preferabl et ween about 0.8
and 1.2 nolar equ I ents of furic acbne I n anot her
aspect the pres..e.{(l%u provides a‘rethod of
treatl ng a pi comey{us ectl on in a subject in need
ereof conprising adm nisterjng either. or th of t
Part@ﬁlaflg preferiE cgielomstsice formg eofJ thes aﬁﬂ\&l@ﬁﬁaﬁﬁ bt the e base
(fonﬂﬁ?‘ﬂ ﬁ%c&dﬁ?&e%ﬂbﬁé iNeAUGNAleNg @ pi cornavirus 25
Infection in a subject 1n need thereof conprising
ad a) rthe taid addjtien sdleof phospiotic aoid @ Muwaleh's) WIth tenfoedhlease; and

t des f
o; Bhahe ttd gBifios pait i e 8o KT e iinrh piantiy 5 tess
AccéfaflighpiiEste dspbct!the inveB@dBrovides ﬁl{oﬁgﬁﬁ'}ﬂ dciP (2 eq) addition salt

infection in a subject in need thereo
Ofthamme@fstb@mmpmdmf@@mﬂal nvention provi des the use '
of ei t her h th re,o
in af o 50 B Re® rei TR MEg S ol (RGNS ulr e e
baseldf&lw:ddmuhmoﬁfcﬁmblaelct in need thereof.

These salts advantageously have the following properties:
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Brief Description of the Figures 5 Figure 1 is an
i mage obtai ned usi ng Scanni ng El ectron M croscopy

wd Bobhysswi th scal e, of crystals of the phosphordwaesiosooosss
(2 eq) addition salt of the conmpound of formula I in
accordance with a preferred enbodi nent of the
invention. Figure 2'is an X-Ray Powder Diffraction
spectrum of the phosphoric-gcid (2 eq) addition salt
of the conmpound of formula | in accordance with a
preferred enbodi nent of the 10 invention. The
cal cul ated 20 peak values (0.2) are 3.3, 6.7, 12.8,

- 13.3, 14A, 19.2, 20.0, 21.1 and 22.4. Figure 3 is an .

aX- Bey diplayesimidadf potattbicogisgdenctivityrtoothe tfive basd (for ¢xangde HCso vs
(1. eq) additjon, salt of the. coppound of for | in )
acEB‘ga%ﬁg’é‘OW‘t‘% lsa?ﬁf‘efr)l‘é‘r ol Both ﬂgﬁ?ma? ek Tormula' T and is
| NYRtIN Yor ylsquaahs Wt 89 eqPakfidén Yalk WESrdlbde G ompound of
3.3, 6.7, 13.2, 15.5, 15.9,” 18.9 and 22,9. 15 Figure 4
shéwswdal; wat er content results obtained for trial 1

nd trial s,..described in Tabl.es 3 and, 4 far e
1 el bR AFL RS wais PRbeit SBEfioe ff pl B8 tree baseas
pr @kBak 6 feddadé et of the invention. Figure 5 '
shows the anhydrous assay results obtained for trial 1

canthey for readidis anbare eptyda 159ate@9des 3 and 4 for the

I §-.di p i N ac i
4} Bl RLAGRFRALAEPIR ol olyelflRUGH MACSBRIY boln g the mother
shbgortahd it sbhatedrfermt ed substance results obtained for
trial 1 and trial s.described in Tables 3 and 4 fo
TheSFWéomqscﬁrﬁwp&'géﬁﬁﬁ%m@ggwfy i @&é?rd%f»?é@ﬁw gﬁres%ase of
a bidM AR REVERBRALIRE ha® td 1Gist WURRhAdhe, forfuBiios, efc.l S
an x-ray crystal structure of the nonosulfate salt .in
In angthes aspest thevintantign pravides pbampBeetidsboompoesitiass comgrising either or
bothio%‘\’heer%tait?gr&gﬁae Osrqg \S AN, asynret ric unit (ORTEP draw ng
showi 'ng o probabrI'rty el lipsoids) and (b) shows
In arjo@ek iafgctitennidntion peoviides alth@Ho® oBfdrmirgth¥ phagphofiy atidl addition
structure of the bis-di hydrogenphosphate salt in
salt commpsisgiae stip of reacing thefres pags arhiphasphorie agMe Preferably the free

s BYGRHLRE (B SRS PL I LA MBI acic. mor
prefepatdp bbiveen pbait|1i§oami 22 jnoldreqeivelests of pbospharic asigmmet ri ¢
unit re ed H20 nol ecul es and 4. di sorder. .
In angfhi oSS CEHE Pl Biog5n AR S1dP g gy s ek psion sl
comprixiid 1he sEPVIT rbBnp tiXfrde bask MHthSsuufib avi. PrétéRibBthe Re Gase is
chromat ogram for the bis-di hydrogenphosphate salt in

contagtesowit ApRrOwIMAtely 1 pnelpiegquinalantobenl fiwsistactst, mase preferably between
aboul NSO ol oYoi05s BPSHES et the salt 5 wi |
ate, at eas

dr'ssoci to sone degree, during analysis .

In ahstier aspeess theCpresint i iention - providedat micthed ofegestingt A giicarhavirus
. . the invention Wthout w shing to be bound by theor

infection in;a gEhiect i aeadrihereef compaisgiadgypisterng githgsiog §eﬁhtofy the salts.

I ithd} d3pEiGhe nelv&tioh mdh | b g i

» 0 Bl RS SRR, b of A v
infectibh éxr a suigeds ars heedrth¢reoiyempeisong adonbistering githaviog bothsof the salts.

In anvt\)ntﬁe? Iaglpetc{1 the r{)?elsglcl:tuiln\?en(tggIprr]gviéehsethe 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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benzi soxazol yl and pyridazinyl) are relatively weak
bases, and it was believed that only 10 reaction of
w@rdobes3sof these groups with a strong aci d woukcl/AU2009/000663
produce a stable acid addition salt. On the other
hand, it was also believed that the free base conpound
is sensitive to the action of strong acids, which
presented anot her chal | enge4t-o i ncreasi ng the aqueous
solubility of the free base - being achieving a
bal ance between stable salt formation and degradation
of the nolecule. 15 It has now been surprisingly
di scovered that the reaction of the free base (formula
In andtheriaspect ther prientineentioch provides thqwise af eititer of bethl dfuhé salts in the

agi roduces the osul fate salt.of the . .. ..

manfagfip 0 e traietic b AP TS R 0k & PSP ffiptipn in a subject in

need¥htfRefit any observed degradation of the nolecule. As .
used herein this addition salt is referred to as
.6-(241-(6-net hyl- 3-

Brief Depeription afjthe Kigures i di nyl | et hoxyl - 3- et hoxy- 1, 2- benzi s

it T o8 iDie GFaR it Sobing EReSh FhGesrdy ABEND, withsele, o

crys@@NbL gt ﬁh&%&i@ﬁciﬁh@ é@esddm{e s&l of b APbER 3PIh@Ea T in
di - ani on. 2009/ 143571PCT/ A1J2009/ 000863 - 7°- B
accordanpg Witk g preferiedembodimentefithoinyentian. has been

Figu}t 20k I(aﬁg?gﬁ%{ g%}»:?%&‘ﬁftﬁ%dté& P%%F&Hgﬁ o ae%gl'lf?gﬁlggc 388 J L8Caddition
salt of]tte/ adrapdimdodf Flr@BIBNDlih Gcesidshc rwidh Geprefdtdbéibodiment of the
. di hydrogenphosphate salt of the bis-protonated free ,
invepfige Theotatmlated 29 peakarpdias (kP 2Rloare 3a3ly6.3°.018s%s V2d°, 14.1°,19.2°,
degradaiihgno As used herein this addition salt is
20'Or’e élr %glg 2?‘2’ as 6-{211-(6-nethyl-
FiguBe B)is bl XzRay PpwderDiffradtidnrspydthei oDy Jsubudd H@dﬂrﬁcﬂ?adaﬁﬁbn salt
e term

zi soxazo) e. bi sdi hydrogepphosphate salt (1:2). : )
of the e&mzyundo%f FrBula i 2HEFANCE With g ruglempd e efmsabpkihe dnvention.

T SRR848 0208, B A0 3050 oo

Figurre 4nshypwiseth¢ heater apatehh adsults gbtaied Sad triabfl andgiraed a@cdesdtebed in

. conpou 1. ght di spl one or, nore propertjes which
Tablggseai s

It 6| sy dfpgenphosphale splieiBetcredance Wit aj preferred

embOBRehCHBE InVeStidnPdr | Si ng about the since discovered
properties of these two salts is that they

Figuge bshaws thel anhyduoup asshp resuls hbtained forstrief 1 ahe tiad Ppasudedcribed in
the r

B Y i bR O PSR! LBt

embddiinkpMdMBe Meestion. acetic acid; citric acid; benzoic

acid; fumaric acid, D‘g uconi ¢ acid; hydrobrom c acid;

Figugg §r shawsothectosali iglatedn pehistange irepultp abiaineda fardtriablapnd trial 2 as
C orisc el . S ()t . .
sl IR0l ) e SRR s ) ) EEb e i
prefenreld \entbodinsant b thedanvamtdofi.r om nitric aci d; phosphoric
. aci7d; sul furic acid, hgfdtLochI or itc ac'i d; oxalic

Figure 7 is an x-ray crystal structure ¢ 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 of the invention (a) shows an asymmetric unit showing the

H,PO4 and H,O disorder (ORTEP drawing showing 30% probability ellipsoids)-(b) shows



acid; and L-(+)-tartaric acid were denonstrated to
produce salts or co-crystals of the free base which
wowwbd4dsur t her nore potentially be suitabl e forPCT/AU2009/000663
pharmaceutical use. The acid addition salt formed from
the reaction of nitric acid with the free base of
formula | displayed sub-optinal aqueous sol ubility.
The product formed from contacting the free 5 base of
~formula | with tartaric acid was subsequently shown to
be a substantially co-crystalline conpound, and not
the desired acid addition salt. The follow ng
techni ques were used to characterise the acid addition
an . syimngetas dnde tepnovied eHy @ emplesalesi indi HyP @Qn distdeni (ORTEP ajrawing

shovling P BT Dot KA OHRR PB4y 5% Kbty Powder

FiguPeld ERFYd 2 RyiO2 FIPOS CARYMAthS aﬂllefo? rtAd BR-dififdrogenphosphate salt in
cry stalllnlt% of the product); d) H gh Performnce

accordange Wity gleawwlnqqqpptyheamny@ns Iimaybe e@umhéslmt the salt
t mag .o Di fe enti al

will S@ig%)ﬁla%% ngﬁ%%y %Irﬁg ¢ & £ eErim an&l??% &nc{cr {125¢ ' @nditions.
point/deconpositlon tenperature) "0 Elenental analysis
(to determi ne purity/hygroscopicity); g) Solubility
deternmination (wherein 10 ng of the salt was contacted
with alimted quantity of water for a time, and under
condi tions, such that solid necessarily 20remai ned and
could be filtered off before the concentration of the
saturated solution could be determ ned using HPLC); h)
Four week storage under different stress conditions
(25 Cdry, 25 Cwith 75%relative humdity (rh), 25 C
with 90%rh, 40 Cdry, 40 Cwith 75%rh, 40 Cwith 90%
rh) including non-invasive characterisation by Near
I nfrared 25spectroscopy and Raman spectroscopy during
the test as well as HPLC analysis at conpletion of the
test. Further details of the characterisation nmethods
and paraneters are provided in Exanple 5. Table 1
shows conparative results 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 30 that salt as a pharmaceutical. As can be
seen, salts 2 and 4 significantly outperformthe - 9
- other salts with respect to aqueous solubility and
storage stability. The results of elenental analysis
of the 2:1 oxalic acid:free base salt were not in
agreenent with the predicted results, and accordingly
the slightly higher solubility of 1873 ng/tnL was ‘
di scounted as a neani ngful result. Wt hout w shi ng
to be bound by theory, whilst two of the three basic
nitrogen containing noieties on the conpound of
formula | are relatively weak it woul d appear that
their participation in salt formation does not
predi cate the use of a necessarily strong acid.
Phosphoric acid is a weaker acid than other inorganic
acids such as sulfuric, hydrochloric :
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5 and nitric acid. Nonetheless, and quite
surprisingly, the phosphoric acid addition salt (salt
wal2wd/ 1438l e 1) has been denonstrated to be notP@FAY2009/000663
crystalline, but also stable under a range of
- conditions. In fact, as can be seen in Table 1, the
stability of the salt fornmed with hydrochloric acid
(salt 1 of Table 1) was inf&r-ior to the salt forned
wi th phosphoric acid (salt 4 of Table 1). 10 An
additionally surprising result is that double
protonati on of the free base affords a product (salts
of both fornmulae Il and I11) which displays greater
stability than the product of single protonation of
Detailed desexiptiensef the inyemtionh| ori ¢ aci d. Furthernore, it
.woul d appear that the solubility of the .
Withqug wishine) i he bpvsk by tiears df is Relicyest that af the)nitragegy, @amg present

it B PR P b IT EScnR & 4Bl fojomated
byafigcidt 3 of Table 1). The stability of the
bi s- di hydr ogenphosphate salt has been tested using the
test paraneters of i) Appearance ii) Water content
20iii)Assay (Anhydrous basis) iv)NRelqated Conpounds
(Reported as Maxi mum I ndi vi dual )X v)/ Retat ed Conpounds
(Total) The specifications for
bi s- di hydr ogenphosphate salt ar wn in Table 2. The -
characterisation nmethods, para ers and exenpl ary
HPLC assay data e\pr gVi ded n°25 Exangbe 5. WO
2009/ 143571PCT 200900 - 12 - Table 2:
Bi s- di hydr ogenphosphate salt specifications Test
Specification 1. Appearance Yellow free flow ng

powder. 2..ldentification (lLnfracred Spectr he .
The RAReH G Bisise BB B0 o elifl BOUTRS BITEn 1 molctile (hing the
benzSdRBZOMAVAIISHEHAASInGY akd) Adlatifely@ wehlTbhRE, HdER VA BePBv&S that only
the reference standard. 3. HPLC Assay 95.0%to 105. 0%

reactiempl eithsn of these geowps Wit strong i would moduseangalye acid addition
s vk RS GRS UL s B0 SR, B v o

actioh. 6P0strbng \Abide) whivhi preser{téranothes chaltehge 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 IT) 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-piperidinyl]ethoxy }-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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Not nore than 5.0% 6. Residual Solvents by GC
| sopropanol : Not nore than 0.5% Acetone: Not nore than
w@2®%143F0W0 bat ch sanpl es of the bis-di hydr ogenptiuapiiag/e00663
salt were stored in the dark at 25 C/60%rel ative
hum dity for 12 nonths (Trial 1, Batch 1) and 36
months (Trial 2, Batch 5 2), respectively. Both batch
sanpl es were al so stored in7t-he dark under accel erated
conditions at 40 C/75% relative humdity for 6 nonths.
Sanpl es were tested at appropriate intervals. The
trials were performed in anber glass bottles
equivalent to the full scale primry packaging unit,
The resultq denonstrate the lomy tgrmsfability of the -
bi s- di hydr qgenphosphate salt Qs 10 Showh in Table 3
(Trial 1) gnd Table 4 (Trial and Figures .4 to 6.
WD 2009/ 143571PCT/ A112009/ OO 13 -| Tabl e 3:
Twel ve nontlh stability data f
bi s-di hydr W@gﬁ%ﬂim 1, Batch 1)
St orage Conditon rage Ti nme (Months) ear ance'
Water Content (N Assay (HPLC) (% on ?g Qus Basis)
Rel at ed Substances (Mjor_ by HPLC) (Area % Rel ated
Subst ances (Total byLC) 'EI ea %
Furthermore, it has been surprisingly discovered that the reaction of the free base (formula

I) with approximately 2 molar equiValents of phosphoric acid produces the bis-
dihydrogenphosphate salt of the bis-protonated free base (formula III), again without any
observed degradation. As used herein this addition salt is referred to as 6-{2-[1-(6-methyl-
3-pyridazinyl)—4-piperidi1iyl]ethoxy}-3-ethoxy- 1,2-benzisoxazole  bis-
dihydrogenphosphate salt (1:2). The term "(1:2)" deﬁotes the molar ratio of the bis-

protonated conjugate acid of the free base of formula I to dihydrogenphosphate anion.

, | O/N\7>’ O\/
7\ o)
__<N_N>,NC>_/-

_| .2H3PO,

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

outperfbrm 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



10

15

20

25

30

0.02 Initial O Conplies 0.1 99.2 0.05
(RR. T1. 45) ' 0.01
WO 2009/143571 PCT/AU2009/000663

acid; and L-(+)-tartaric acid were demonstrated to produce salts or co-crystals of the free
base which would furthermore potentially be suitable for pharmaceutical use.

The acid addition salt formed from the reaction of nitric acid with the free base of formula
I displayed sub-optimal aqueous solubility. The product formed from contacting the free
base of formula I with tartaric acid was subsequently shown to be a substantially co-
crystalline compound, and not the desired acid addition salt.

The following techniqués were used to characterise the acid addition salts and determine
their solubility and stability:

a) Visual inspection;

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

¢) 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 °oC 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
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other salts with respect to aqueous solubility and storage stability. The results of elemental
analysis of the 2:1 oxalic acid:free base salt were not in agreement with the predicted
results, and accordingly the slightly higher solubility of 1873 mg/mL was discounted as a

meaningful result.
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Without wishing to be bound by theory, whilst two of the three basic nitrogen containing
moieties on the compound of formula I are relatively weak it would appear that their
participation in salt formation does not predicate the use of a necessarily strong acid.
Phosphoric acid is a weaker acid than other inorganic acids such as sulfuric, hydrochloric
and nitric acid. Nonetheless, and quite surprisingly, the phosphoric acid addition salt (salt
4 of Table 1) has been demonstrated 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 formed with phosphoric acid
(salt 4 of Table 1).
An additionally surprising result is that double protonation of the free base affords a
product (salts of both formulae II and III) which displays greater stability than the product
of single protonation of the free base by hydrochloric acid.
Furthermore, it would appear that the solubility of the bis-dihydrogenphosphate éalt of
formula III is greater than would have been predicted from extrapolation of the solubility
of the mono-dihydrpgenphosphate salt (salt 3 of Table 1). |
The stability of the bis-dihydrogenphosphafe salt has been tested using the test parameters
of . '

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.
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Table 2: Bis-dihydrogenphosphate salt specifications

Test

‘Specification

1. Appearance .

Yellow free flowing powder.

2. Identification _

(Infrared Spectrum)

The infrared spectrum of the sample exhibits maxima at the
same wavelengths as that of a similar preparation of the

reference standard.

3. HPLC Assay

95.0% to 105.0% (anhydrous, solvent free).

4. Related Substances

i. Single maximum impurity should not be more than 0.5%.

(HPLC) ii. Total impurities should not exceed 1.0%.
S. Water Content Not more than 5.0%.
(Karl Fischer) |

6. Residual Solvents by GC

Isopropanol: Not more than 0.5%

Acetone: Not more than 0.5%

Two batch samples of the bis-dihydrogenphosphate salt were stored in the dark at 25
°C/60% relative humidity for 12 months (Trial 1, Batch 1) and 36 months (Trial 2, Batch

5 2), respectively. Both batch 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 results 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
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Table 3: Twelve month stability data for bis-dihydrogenphosphate salt (Trial 1,
Batch 1)

_ A
Ssay Related Related
Storage Water |(HPLC) '
Storage _ -y Substances Substances
.. |Time Appearance (Content|(% on :
Condition (Major by HPLC) |(Total by. HPLC)
(Months) (%) Anhydrous
. (Area%) - (Area %)
Basis) .
0.02
Initial 0 Complies [0.1 99.2 0.05
’ (RRT1.45)
0.01
(RRTO0.20, 0.25,
1 Complies 0.2 99.9 0.06
0.34, 0.53, 1.45,
1.95)
0.02
3 Complies 0.1 99.7 0.07
25°C : (RRTO0.35,1.46)
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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Table 4: Thirty-six month stability data for bis-dihydi‘ogenphosphate salt'(T rial 2,
Batch 2) ’ |

A
o Ssay Related Related
Storage Water |(HPLC)
Storage | i Substances Substances
. |Time Appearance |Content [(% on .
Condition (Major by HPLC) [(Total by HPLC)
: (Months) (%) Anhydrous
. (Area %) (Area %)
‘ Basis) -
Initial 0 Complies 0.3 99.8 0.02 (RRT1.45){0.02
1 Complies 0.2 99.6 0.03 (RRT1.45) 10.03
13 Complies (0.1 99.9 0.02 (RRT1.46) 0.02
6 {Complies (0.1 99.6 0.03 (RRT1.46) |0.03
9 Complies 0.2 99.8 0.02 (RRT1.45)]0.02
> 12 Compli 03 oo |° 0.02
omplies . . .
60% RH P (RRT 1.47)
18 Complies |0.1 99.5 0.03 (RRT1.45) |0.03
|24 Complies 0.2 994 0.03 (RRT1.44) (0.03
36 Complies 0.0 99.9 0.03 (RRT1.45) |0.03
40 °C Complies 0.3 1100.4 0.03 (RRT1.45)|0.03
Complies 0.0 99.8 0.02 (RRT1.46){0.02
75% RH
6 Complies 0.1 99.9 0.03 (RRT1.46) |0.03

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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base of formula I. The mixture may, however, still exhibit many of the advantageous

properties of the salt formed using 1 molar equivalent of the acid. Likewise, if greater than

2 molar equivalents of phoéphoric acid (for example 2.6 eq) is reacted with the free base of
formula II, thé isolated product is likely to contain a certain proportion of the salt of
formula III, together with a certain proportion of excess phosphoric acid. The rﬁixture

may, however, still exhibit maﬁy of the advantageous properties of the salt so-formed

using 2 molar equivalents of the acid. It is understood that such mixtures fall within the
scope of the invention. Accordingly in a pfeferred embodiment of the invention there is

provided a mixture comprising, more preferably consisting essentially of, the acid addition

salt of the compound of formula L. ' ’

The present invention also provides a method of forming the salt of formula II, comprising

contacting the free base of formula I with sulfuric acid. The present invention also

provides a method of forming the salt of formula III, comprising contacting the free base

of formula I with phésphoric acid. It is understood that in the formation of the éalts, it is

possible that the final produét will be contaminated with salts of stoichiometry which is

different to the stoichiometry of the salts of formulae II and 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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reaction in order to optimise the formation of the salt and/or optimise the recovery of the
salt from the reaction mixture following salt formation. For example the free base and acid
may be initially heated to effect dissolution and/or facilitate thorough mixing, before the
reaction mixture is cooled to reduce the amount of the salt that remains in solution.

Whilst it is preferable ‘that the acid addition salts of the present invention exist in
essentially crystalline form, it is understood that such compounds may exist in partially
crystalline or even amorphous form depending on, for example, the conditions under
which the solid product forms. These forms are also contemplated by the present
invention. It is further understood that certain crystalline compounds may exist in different
crystalline forms — a phenomenon known as polymorphism. These individual crystalline
forms aﬁd mixtures thereof are also contemplated by the present invention. It is
understood that the skilled person would be aware of a number of different parameters 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 invention also relates to solvates (including hydrates) of the acid addition salts

of formulae II and IIL Solvents used for crystallisation may include alcohols (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 presentl invention also provides solid and liquid pharmaceutical compositions
comprising one or both of the salts of the present invention, preferably in a therabeutically
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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acceptable carriers well known in the art such as flavouring agents, solubilizers, lubricants,
suspending agents, binders, .preservatives, tablet disintegrating agents and encapsulating
materials. Sﬁch carriers enable the compounds of the invention to be formulated in dosage
forms such as tablets, powders, cachets, lozenges,"pills, capsules, liquids, gels, syrups,
slurries, suspensions and the like. These carriers are well known in the art and may
include sugars, starches, cellulose and its derivatives, malt, gelatin, magnesium carbonate,
magnesium stearate, talc, calcium sulfate, vegetable oils, synthetic oils, polyols, alginic
acid, phosphate bﬁffered solutions, emulsifiers, pectin, tragacanth, low melting wax, cocoa
butter, isotonic saline and pyrogen-free water.

The surprising properties of the salts of the present invention make them particularly

suitable for use in solid pharmaceutical compositions. For example, their lack of

" hygroscopicity facilitates ease of handling (weighing, transportation, etc), whilst their

stability facilitates extended shelf-life following synthesis and isolation._ In particular,
pharmaceutical compositions for oral use can be obtained by combining 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, concentrated sugar solutiéns may be used, which may optionally contain gum
arabic, talc, polyvihyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium
dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestﬁffs 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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According to a preferred émbodiment the pharmaceutical composition comprising the acid
addition salt of the compound of formula I in accordance with the invention is formulated
for oral delivery. |
Pharmaceuticals which may be used orally include push-fit capsules made of gelatin, as
well as soft, sealed capsules made of gelatin and a plasticiser, such as glycerol or sorbitol.
The push-fit capsules can contain the active ihgredients in admixture with filler such as
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and,
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or
suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene
glycols. In addition, stabilizers may be added.

The comparatively high aqueous solubility of each of the salts of the invention makes them ,
suitable for use in pharmaceutical compositions that comprise poiar (especially aqueous)
solvent(s). In particular, liquid pharmaceutical compositions provided by the invention -

may contain acceptable diluents and carriers which are familiar to those skilled in the art

-and include, but are not restricted to, saline, sterile water, ethoxylated and nonethokylated

surfactants, poly(ethylene glycol), poly(propylene glycol), fatty alcohols, fatty acids,
hydrocarbon oils (sﬁch as palm oil, coconut oil, and mineral 6il), cocoa butter waxes,
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



10

15

20

25

0.03 3 Conplies 0.0 99.8 0.02 (RRT1.46) 0.02 6

Conplies 0.1 99.9 0.03 (RRT1.46) 0.03 1. Conplies =
woredobiowssfr ee fl owi ng powder. Packagi ng i nt egr atCT/BU2009/000663

Wil st the acid addition salts of the present

invention are described with reference to a seem ngly

exact nmolar ratio of the anion to cation, it is

understood that the acid adtti on salts of the present

Invention may conprise a mxture of the salt, free

base and where appropriate excess acid dependi ng on

the reaction conditions used to formthe salt. For

exanple, if less than 1 nolar equivalent of sulfuric
chloaélt@rqcﬁmonéﬁg@ |f@r examples) dwldoroslg‘bme@nqtbmw, tiichioreflieromethane,
dlchp)?&gttrﬁ{uofrgg k ﬁarb ﬁmh ﬁm'x? | ‘fjlcgrecojth’%rr stgﬁ{gble géagtpgf’{'l? Or?elasol may

0 con alnacer al n

conﬂeh&nﬂﬁlalsoOéonftdiﬁ niukuifdctant %@@ﬁh:h dgcithint hThe @Rk AF the drug may be
ortion of the free

» contrz.@gg / A peeviper of) 92@9@;@0@@33 The salt may also be provided in a

pharmaceutical formulation which forms a gel in the nasal cavity. The powder

composition may be presented in unit dose form for example in capsules or cartridges of eg

gelatin, or blister paéks from which the powder may be administered by means of an

inhaler.

Accordingly, in yet another preferred embodiment, the pharmaceutical composition
comprising the acid addition salt of the compound of formula I in accordance with the
invention is formulated for intranasal delivery.

The pharmaceutical compositions of the present invention may provide for the sustained
release of the active compound. |
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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of the present invention exist in essentially
wa@eopstigdsvi ne form it is understood that such BOFPEO2002/800663

may exist in partially crystalline or even anorphous

form dependi ng on, for exanple, the conditions under

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

contenpl ated by the present2ifavention. It is further

understood that certain crystalline conpounds may

exist in different 10 crystalline forms - a phenonenon

known as pol ynor phi sm These individual crystalline

forms and m xtures thereof are also contenplated by
Accondingly érs endthenwaspect ¢ prasentsinverdams prowitles haimdthw of treating a

sklllqugerson wou mqgglof a nunber o& di.fferent
picopayirjs, infpeiqny iy arﬁh‘bﬁﬁ% i, 9P Fhefepf Homprising adminisigring,p salt of
formullEII 288 /of farinafuted t hrough the action of the acid on

the free base of formula |I. 15 The present invention
In apgtber asppeittbe presesioinyention promisles @i rngtﬁh@ f a:tr@@)nting at pieornavirus

1nfecq1%hg %dSQijf?cpirﬁ r?e?{i tfer Jf cog{ %in%ead}-nnéi fl% 8hs t (féxg'xﬂ}lg IT and/or

rysta |sa I"on
formiiid HRNOl , et hanol, i-PrOH), al dehydes, ketones (eg
acetone), esters (eg et hyl acetate) and water, each of
In amel%rha%eag} ‘Sﬁ PisseRbinyepEen proviies theyre @9 enisldefeformuianlpand/or

1138t th@rﬂglﬂfﬁcctu.s eThe aaﬁg&i@%ﬂé@}ggﬁ ok Afatt: Hnélg il Oplg%mawrus

sol vent nol e wthint t pro epen
mfe@mum 26uljjet imneedabereofy st al | i sat| on sol vent (s), the
t erat under, whi ch cryst satio ur
In BB Pet Fn Py e GiRpsbRridRs sbs Bie S e vl of fogi U andror
form@fa O Yiftthé IhSaficAite dfd SeddAthehn féraine! ﬁ‘é’v'érﬁfonf &f &Sicornavirus
st orage and drylng conditions follow ng isolation,
infecgipg in ppefieqt abnseditherealol vent used to form the salt
BSe I e
The Q)E]vgﬂriat%lﬁ%% la egt!gcﬁ{p I 031 télée é:gl?g{i yba)agfrf:f r\’rﬁrﬁp of Gthg *}Sm% lglg(%lavmdae
Repipieatatine efimnilg aheraberp Oﬁclﬁdd)h&né’rﬁ rmﬁﬁwmses Nwloriuses, batidviruses
of the saL@s of the sent inggntlon preferably in a
inclydipg, ORICKIERINYSFS RETREE Y EPRLPHRIS: Heardigyirpsein @ptiovirus,
hepatlB§ & ﬂh%ﬁﬁ@%@éﬁa@ﬁhé% ngty& Qgﬁéﬂeﬁ t§ le'alqlcﬁﬂg Bhus! inngﬂxg one or
carriers. As used herein, the term "pharm Eaut ca
morea@ﬁtéptsabt)@es: af thesg wm@o ﬂ?pafsrgbb( theloventomss wed fin Itﬂeeprpventlon

or tresabﬂgﬁ ﬁ&‘geé%?ﬁ&aﬁ%;c} bgeong a?f g}ore ﬁg%tggfsa&frﬁwwsg | ocal or

The eyt efitimanttiand Streaingdas ugédleh@éiﬁ IcBRerly| tfeatrhont 37 a condition or
active derivatives of the present invention can be

disease 4 4 pubisstmprefewhlynpt Mapmal faewhyman mymmals] gr humans) more
c gt h. as

e 95T SR COIE R N 0 1. s i

prolifnatipen diin geliegmgt the ibfentlar, 5.¢e. paesiey wakiweion inalhe edeverity of the

di si nt agents..and enc ulatjng materials. '
infeckiyi O G} Fliedng brediiensCRBL Y o miterign; h‘?/eﬁYlF‘BW“tSoOf the
infec@8nf %Mrﬁfse'%réV@nﬂﬁ?’ 308 pfréVeﬂﬁn 'L'é%rhsé‘@ hEl%P‘l revention or

powders, cachets, |ozenges, pl s, capsul es u?gs,~
pmp@dh&s cxfycr epedition oF iscags jn su&qbgmm wefcrabhyl at tmminnau e(non-human
a6 e LRl & SR e e Bing B viral intection

fromAgcinyitigi iM@Ssubjedt tvhidehay ibe, préfspeRsd Wimatida ik fes not et been
magnesi um st earate, talc, calciumsulfate, vegetable

diagngisedsas bgyeg wéacied. oi | s, pol yol s, al gi nic acid, phosphate
buffered sol uti ons, enulsifiers, pecti n, tragacanth,
| ow nmel ti ng wax, cocoa butter, isotonic saline and
pyrogen-free water: 10 The surprising properties of
the salts of the present invention nake them _
particularly suitable for use in solid pharmaceutica
conpositions. For exanple, their |ack of
hygroscopicity facilitates ease of handling (melghlng,
transportation, etc), whilst their stability
facilitates extended shelf-life follow ng synthesis



powder (preferably with particles of the order of 1 to
10 microns in size or less) for. insuffiation, alone
w@toobm4Bonbi nation with an inert carrier such BSI/AU2009/000663
| actose, or with other pharmaceutically acceptable
exci pients. Aerosol fornulations include those in
which the 30 salt is provided in a pressurized pack
with a suitable propellant-®uch as a - 19 -
chl or of  uorocar bon (CFC) for exanples
di chl or odi fl uor onet hane, trichl orofl uoronet hane,
di chl orot etrafl uoroet hane, carbon di oxi de, or other
sui tabl e gas. The aerosol may conveniently also
The QﬁWInabﬂ wilk nowabd aescribad hwids réfeentdito. someeeximydesof It Ime to be
e controlle gy ov15| n of .a netered-:

undeg%{p% thaf-htge mcql‘adw lﬁwg\g g&npﬁo:h ig not to supersede the

genePd1RY HP&%‘Hréc‘ééi %fd%éi‘hbln@h oPthe¥Nenfiohor M a gel in the
nasal cavity. The powder conposition may be presented

in unit dose formfor exanple in capsules or
cartridges of eg gelatin, or blister packs from which
t he powder may be adm ni stered by neans of an inhaler.
Accordingly, in yet another preferred enbodi nent, the
phar maceuti cal conposition 10 conprising the aC|d
addition salt of the conpound of fornmula | in
accordance with the invention is fornulated for
intranasal delivery. The pharmaceutical conpositions
of the present invention may provide for the sustained
rel ease of the active conpound. - Preferably the
phar maceuti cal conpositions of the present invention
are present in unit 15 dosage forms. The

phar maceutical conpositions of the present invention
may al so conprise one or nore other therapeutic and/or
prophylactic ingredients. The salts of this invention
may be useful in conbination with known anti-viral or
anti-retroviral agents or other pharnmaceuticals used
in the treatnment of viral infections. Representative
exanpl es of these additional 20 pharnmaceutical s

i ncl ude i mmunonodul ators, imunostinul ants,
antibiotics and anti-inflammtory agents. Exenplary
anti-viral agents include zanamvir, rimantidine,
amant.i dine, ribavirin, AZT, 3TC, (-) FTC, acyclovir,
fanciclovir, penciclovir, ddl, ddC, ganciclovir,
saquanivir, loviride, other non-nucl eotide reverse
transcriptase (RT) inhibitors and protease inhibitors,
antiviral and antireceptor antibodi es and receptor

anal ogues, such 25 as | CAM 1. Exenplary

I mmunonodul ators and i nununosti nul ants i ncl ude vari ous
i nterl eukins, cytokines and anti body preparations.
Exenpl ary anti biotics includes antifungal agents and
anti bacterial agents. Exenplary anti-inflammatory
agents include glucocorticoids and non-steroida
anti-inflammatory conpounds. - 20 - As used herein,
the term”effective amount” relates to an anount of
one or nore active substances that is effective in
produci ng a desired outcone in a subject in need of
treatment or prophylaxis, either in a single dose or
as part of a series. Such an effect may be neasured,
for exanple, through a decrease in the nunber of
particles of a particular 5 virus or viruses, or by
the relief of synptoms within the subject. The
effective anount will vary dependi ng upon the health
and physical condition of the individual to be
treated, the taxonom c group of the subject to be
treated, the formulation of the conposition, the
assessnent of the nedical situation, and other

rel evant factors. The quantity of the pharmaceutically
active conpounds(s) to be adm nistered may depend on
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Accordingly in another aspect the present invention
provi des a nethod of treating a picomavirus infection

WO e00a/1833f ect i n need thereof conprising adm NPGIL/&U2009000663
a salt of formula Il and/or formula 111, I n anot her
aspect the present invention provides a nethod of
preventing a picomavirus 5 infection in a subject in
need thereof conprising admnistering a salt of

formula Il and/or formula Ill. 1n another aspect the
present invention provides the use of a salt of
formula Il and/or formula Ill in the manufacture of a

nmedi cament for the treatnment of a picornavirus

infection in a subject in need thereof 10 In another
Examppel:t the present invention provides the use of a

salt of formula Il and/or formula Ill in the

manuf acture of a nedi canent for -the prevention of a

6- {Zﬂild@mhywmyndﬁéwl)&wpimndlm}yﬂyw}13nethe!edlIZHmn@mxazole
i nfection may be caused by any virus
ph06?SF£:ﬁ¢t§ﬁ§ éigornaV|r|dae Representative fam |y
nmenber s |n*1ude human rhanV|rHses pot)i-ovi ruses,
ent eroviruges 15 incl uding caxs eVt rjuses and
echovi ruseps, hepatovirus, car Vi ruseg, apthovirus,
~hepatitis A and ot her picoma es not] yet assigned
to a partigular genus, includ one or| nore of the

serotypes pf t e Vjruses referably [the invention
is used in PhébSSbvﬁégzbﬁJg? treatment |of infection
caused by pne NFNnor erotypes of rhinaoyijrey. The

terns "treatnent" and "treating" as used herein cover

any treatnment of a condi@on or 20 disease in a

Free?}aﬁﬁaetct%m ﬁ é? E?}) *vésr Q%‘EE '%T%ﬁm%i‘oz g%g&? n %ggnso rn) was heated

to reflaki dissolviigg the asd. r Ah adpﬂ:foﬁ@ tdlation bf [ﬂlospﬁdrﬁsdclch@ 1% @/w, 0.63 kg,
proliferation; %I%% relieving the infectiagn, I

2.1 G isgPrapaned (8 Ioh van bepied de\R0 7€y befpret hring aelded rapidly, with
agltaﬁ()?(ﬂo' th rEﬂ{uhﬁé’ 'SQQMBH of GRd! E'b‘a&? %ag§€%1tg%$%ed immediately.

tons o the

" The &Iprrgmst haate'd aalbdt\meev’@n‘tﬁ and 83§Ouﬁ>ed thanesrbefare ehemgh:moled to

prevent i on

25, prophyl axi condition or
roorfegupstinen The sofid ptadubisyes Vishet gith isepteanol KO rhsn acetone

o TR 5 91 1 AT T o e e

compound as dlbright yallomcdrystalyind eoljak @i lsd93%4). t o i nf ecti on but
has not yet been di agnosed as being infected. - 22 -
The jnvention will now be described with reference to
ExampltZ:cxanples. It is to be understood that the
particularity of the follow ng description is not to
6—{2-Z¥Uef—%ge§€ﬁ\-/%ﬁﬁlgﬁﬂﬁgfﬁl%é%eﬂfi%%ﬂf&?&gq&‘tﬂ‘tgxydfﬁCl{ehgis&?ﬁole
sulfdie 4t [fdraGlanH] hyl - 3- pyrlda2|ny1) 4- pi peridi nyl ] et hoxy}
- 3- et hoxy- 1, 2- benzi soxazol e phosphate salt [fornul a
I11] Ono Free base of forml Q lo(1 Kg) was added to
i sopropanol| (24 L). The suspédisipn weas |heated to
reflux, digsolving the base. AnNaqueous| sol ution of
phosphoricl|acid (81% w w, 0.6 g, 2.11eq) in :
i sopropanoll (2.3 L) was heatao o 80 C,| before being
added rapi dly, s wt h 4agit atf/o to the rlefl uxing
solution o "ﬁg—$§€§f£;§_Jf; preci pitatie forned
i medi at el TRENsI urTy was heated at Het®@n 78 C and
82 Cfor 5 mnutes beforﬁ bei ng cooled to 10 room
“tenperature. The solid p,Bduct was washed with
i sopropanol (3x10 L) then acetone (3x10 L) before
being dried at 40 C in vacuo -to constant nass,
affording the title conmpound as a bright yell ow
crystalline solid (1.5 kg, 97% . Exanple 2:
6-{241- (6- et hyl - 3- pyri dazi nyl) - 4- pi peri di nyl | et hoxy} -
3- et hoxy-1, 2-benzi soxazol e 15 sulfate salt [fornul a
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.H2804 - 24 - A solution of the free base of formula

I (1 g) in tetrahydrofuran (52 nL) was added to an
waewenas7sol uti on of sulfuric acid (0.05 M 52rEi/aU2009/000663

eq). The m xture turned inmediately cloudy. The salt

was isolated by slow renoval of solvent according to

the followi ng pressuré reduction programat room

tenperature: Tinme 00 Pressur4- 00: 00: 00 600 nbar

00: 30: 00. 600 mbar 01: 30: 00 500 nbar 02:30:00 400 nbar

05: 30: 00 300 mbar 08:30: 00 200 nbar 11:30:00 100 nbar

14:30:00 1 nbar 18:00:00 1 nmbar 5

A solution of the free base of formula I (1 g) in tetrahydrofuran (52 mL) was added to an
aqueous solution of sulfuric acid (0.05 M; 52 mL; 1 eq). The mixture turned immediately
cloudy. The salt was isolated by slow removal of solvent according to the following'

pressure reduction program at room temperature:

Time (h) Pressure
00:00:00 . 600 mbar
00:30:00 600 mbar
01:30:00 500 mbar
02:30:00 400 mbar
05:30:00 300 mbar
08:30:00 200 mbar
11:30:00 100 mbar
14:30:00 1 mbar
18:00:00 1 mbar
Example 3

Pharmaceutical compositions comprising the salt of formula III were prepared by filling
brown size 0 hard gelatin capsules with the salt and made to weight with anhydrous
glucose. The compositions of the capsules are summarised in Table 5.

Table 5

Components . Qty/capsule (mg) Function

salt of formula II1 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 [C21H3sN,03](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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Exanpl e 3 Pharmaceutical conpositions conprising the

salt of formula Il were prepared by filling brown
we2we/13B5har d gel atin capsules with the salt anRCTRUR00/000663

wei ght wi th anhydrous gl ucose. The conpositions of the

capsul es are sumarised in Table 5. 10 Table 5

Conmponents Qy/capsu e (mg) Function salt of formula

Il 10 25 50 100 200 Active28l¥ug substance G ucose

(anhydrous) @S @5 S @S QS Diluent Brown size 0 hard

gelatin capsules 1 1 1 11

selected as it showed the best solubility of the salt at elevated temperatures. 20 mg of the
monosulfate salt was dissolved in warm miethanol 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- Imagmg Plate Diffractometer System (Stoe & Cie, 2002)

equipped with a graphite-monochromator.
Data collection was performed at -100 °C using Mo-Ka radiation (A = 0.71073 A). 180
exposures at 10 min per exposure were obtained at an image plate distance of 135 mm, ¢ =

0°and ) <@ < 180° with the crystal oscillating through 1° in ®. The resolution was Dy, — .

- Dmax 0.82 —24.00 A.

The monosulfate salt crystallised in a centrosymmetric monoclinical cell, space.'group
P2y/c. 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 (0.50 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,;HsN407S; 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;

Zis4; |

Density (calculated) 1.439 g/cm"3 Radiation used MoK\a; Wavelength 0. 71073 A Linear
absorption coefficient 0.198 mm! ; Temperature 173(2) K o h '
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Capsule @S = a sufficient quantity to neet the
pre-determined f 11 weight. Exanple 4: X-Ray
wa@eopstigdstogr aphy X-Ray crystal structures REF/&U2009/000663
obt ai ned for the nonosulfate and - :
bi s- di hydr ogenphosphate 15 salts after
re-crystallisation fromnethanol. (i) Mpnosulfate salt
(rmol ecular fornula [C211128%1403_004)) Six different
sol vents (ethanol, nethanol, acetone, tetrahydrofuran,
acetonitrile and 2 propanol) were eval uated for the
recrystallisation of the nonosul fate salt. Methanol
was - 25 - selected as it showed the best solubility
Dathotltmomthaﬂs el evat ed t enper at ures. of the

o R B % S Ao S e 3 s

mea$ur&E 12038 eNiAbeFRbLE OThdepereht UMlcckivad 1839, ANWRbEOW! observed
crystal was nounted on a Stoe Mark II-Irragl ng Pl ate

reflecsirsr K00 frsitertonSips regpgpiginge™&signea(l); Riow) =9). 248 et range for
data‘é@g‘il?ctiaong'i aghit ?%g&cngf%hrh%@}\gan% - agl—l?@ime‘:{%(%kgﬁ"i‘i -8<=]<=8;

ormed  at 5ing ati"oh
F(000) 70X&/3 A). 180 exposures at 10 min per exposur‘e wer e
obtai ned at an inage plate distance of 135 nm 0 and
Refipement Retail$)o with the cryst al oscillating through 1lin

Reﬁﬁ en-{r?ﬁetﬁ&F?hfi”tﬁeRH ‘Q@a%t-% ares onF>; Fiftd R u%ﬂcé%g[sﬁn%é?a(l)é Rl =

€ .nNonos ate salt cr |sed In a centr
0. 102:2;%1& Fril.2222; Rammces@alahtq:)rmﬁ 026/ WR2Fn@.2816; lR:l‘ [SEIM(|[Fol-

oyl PSR PR Y B T DB s an

reﬁn(r%oﬁ)ﬁihoﬁ%nstl 1 Rrufbé) oﬁ%ﬂercﬁf)ﬁ@@éidb%@u NurmiBf o X,.& el%§ttramts 4;
squar es_on (Spek A L. st 2003)
Nunper Qé)efmedrPWMsr@ﬁ, Gn@énNSﬂerfymnoﬁéw 08088 MSHM w(Fo"2-

Fen 23’31]}&(%?1 d%}omd:—o“ xdl fofferx%ﬁ‘é&d}ﬁps Pé{?agx{&e &l eaedl  calc

ng at ons i 1€ the renarhim n- atons
w=1/flar 2\ (HoT229:(0y1 ZIZﬁIE)’\lZ’d]e dwheie dﬁ#(Eu’l‘MEc’}?ﬂ}iBi iMaxdmamd delta/sigma

t.ed di ng At 0 SHEL XL- 97 def ayl t
0.0005 igsEti & densiy WA o BURTECRHETRSY - 51 ACe

Con@ytéqt,ro%pélﬁghgéﬂ No absor ptl on correction was applied.
crystal was only wealdy diffracting related to its

Datasmklect(cm B0grm0S HOEXX-AREA il refinementyprogilam SEQE X-AREA; Data

bt ai ned a ruct uge .
reduf{Ri" St ST R, SRR moPiRe bty SRR 7 (hetarick,
1990h08tehictlirs Rafig@sierdPlogragl SISEL XE. 19g)(SEélaERI199Bt a f or

nonosul fate salt Crystal data Cryst al shape: plate;

Crystal *colour: yellow, Crystal size: 0.50 x 0.45 X
) 0.03 mul 7S; |
() wei htgmﬂg/gp g%én%@r)s éltg l;el s;gasl{ em%ﬁﬁ%%m c (ﬁ%gﬁﬁgcef ormula _
{[ngrwumjjmzm,,);(ﬂmy)t cell dinmensions:.a = 22.578(4) A
Six %lé%pe%t Eogrgggi%ﬂgpg%)r%%h%{;Me Aﬁgg?egg&y ro%ggxéﬁg;%tsomtrﬂe and 2-

i
propé:’ﬁ%%)8 “%%czl )évegu%g% gﬁéll gheg gé(c?’%t%'ri:lgs{agorg g)? Qg% bH- &hg&%%&ﬁﬁﬁ)bﬁﬁﬁe salt.

Metl@anbwag/seqewmdwl ihsteWedithe Best globatisy, ofithdisait amiewm@tjtemperaunes.
\is) . Wavel.ength 0. 7107 Li near bsor.pt
20 gl RGNS bl P AR in P TretiRa R A0RE S hgn stowly

coolii@(td o8l ReigetiturBeiavt |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-monochromator.
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D ffractoneter STOE | PDS 2; Scan nethod rotation
met hod; Number of Reflections neasured 12038; Numnber
wmboobnespendent refl ections 2889; Nunber of obeeEr/xezh09/000663
refl ections 1060; Cr| terion for recognizing
>2sigma(l); R(int) 0. 2485; Theta range for 5 data
collection 1.79 to 22 50 deg; I ndex ranges 24<=h<=24,
- 14<=k<=14, -8<=1<=8; F(00d7-1016 Refinenent Details
Refinement nmethod Full-matrix | east-squares on F2;
Final Rindices ff>2siginaff)] R = 0.1022, wR2 =
0.2222; R indices (all data) 121 = 0.2264, wR2 =
0.2816; R [=SUMII Fol - 10 I Fcl11)/SUM FO1]; wR*2
DataH$|lMtw'w(era$2 péntorgied 2 /- BMM Qfasihg ) N6 -K @ nadlﬁonl @cadime7ndd.

expaifgel NERSFaRPEU Fis AR 0 IPRE e GRaTeERT ﬂéamm 0=

0° arftP€ 1180S wall8he @?@lﬁﬂ@é&ﬁtaﬁhg fthrbugn 1<F1“112co0 ﬁ%%esoﬁlt{on[m -
w( Fo"2- Fc’\2)’\21/ n-p)~1/ 2} n= nunber of reflections;

Dmax:82ap4fBt%er s used; calc w=

The o ShidioRSrhohie St Ehallnd ok PelaBRRe el i,

space gidtp332/8 Mhawompeaehailyityllized as3s dBc:ﬁihn&vﬂD P EBPO,™ anions and

one SRl DROHEIRR o, B FBHE SRCESORTSRRS 10 407 Qo 1o anions

resulﬁlf}ég{ x%z[ﬁglgl-r(géuﬁﬁtﬂgﬁpfor%&ﬂ§b re1&ah Vi, r@ganq ?5 &hd 01 la (occupatlon

7 (Sheldrick, 199 St’ructure’ Refi nenent
0.5). FN@grydmgSHEimns 9veré Shandd forclh,e Hg9Y) afidns but they are included in

e S 31 BTSRRI BT Vs SRS e e

lsotr@ﬁba{@nt\l@ Hy@idgan alomsWodrd #6\8ld, for@R tvaié mbletulawmd rﬂse‘ylurélihcluded
acetonitrile and 2- propanol) were evaluated for the

in calcalatipss.al | i sation of the bis-dihydr ogenphosphat e salt.

h d sk
The %%FJXE} I ?{P%IS% eﬁéglc\%&af ﬁg?de%zt d&? tenper a?ta gfﬁeséng élbe %Ogram
SHEDKSGQVe(SImtrhrka fGaMe, datat Cvzs (098 1AGA( 112-122) andretfiwsdoby full |

e B R R LY, 0L e Bt AR o7

The Nqi{llﬂﬁ&déﬁﬂ Sidths WBR dBiEd EdnPPodtrier'd@ferdieKmh O% s APGeR Freated as

Platé Diffractoneter System (Stoe & C e,
riding Rt avhilgj they rqngma;ghhy(bom@tgmsomghmctly 112(71uded[111 galculated

B R S -

hydr@gem&mhs aad &ﬁ(ﬁbd amlaeopaéaua}n NorgbgérpHba cerréttivhandCapplied. The
0.and < w < 1800 with the crystal

cryste's\m Qudy “ﬁgklv mfér@@tﬁlgmlth tq itsiize (@46 X Q- ﬂQm Oysmm)nFhe. crystals
werel%btzgmgci? as 2\%1('])9 Bhifi plates] e Eﬁc%rgygﬁsomg{f QgD g{:@e ﬁﬂ%:let standard
. crystallise aPcentrosyrrrretrlc nonocl i nical - ee ,
unceggiates 1grb<oudad(§%hces ahdenglerpound crystallized as a

ca ani ons .and one strongly
X”“HFEW%‘é%Eﬂ%Fa‘PéF’W%‘EH@“&‘%P ¥fder was found for
Crys#lD4th the two anions resulting in partial occupations
for atons 09, 010, 011, 09a, 0l0a and Ol la
Crystabcsbagrat plate; Girsgtal mlonlyobretblgw Guystab sigsr .40 €6.400k @.A8 mm;
i ncl

Emplee raf i St ul sk R M R A6 Syt dfonoctinic

spacw@tcfefp 0O/ QuhieselNginnsibhd: Ae€ 54.964(1 PPA GRbHa)= 9(Naeg b— 12 692(2)
en atons were found for the water nol ecul es

A betahe91 31:,(18}1@%6@7 8913@ Pk A1 sammamhs 90 e s Yoluree: &5@2@9 A“3 Cell

ed net hods using the

reﬁn&ﬁé’ﬁr"mﬂgﬁﬁ%@%‘%h r’?%‘l%pé%& CActa Cryst. (2008)
1.48 AGHeta £D2:9822) and refined by fill 15 matrix | east

squares on F (Spek, A L. J. Appl. Cryst. (2003) 36,

7- 13) with SHELX11-97. The N-H hydrogen atons were

derived from Fourier difference maps and then treated

as riding atons while the remai ni ng hydrogen at ons

were directly included in cal cul ated positions and

treated as riding atons using SHELXL-97 default
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Crystal Data 25 Crystal shape: plate; Crystal colour:
yell ow, Crystal size: 0.45 x 0.40 x 0.05 mm Enpiri cal
wo oopmdza71 C211- 134N4012P; Formul a wei ght: 596. BIGI/AU2009/000663
Crystal system Monoclinic; Space group: C 2/c; Unit
cell dinensions: 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.; Volune: 552R(2) AA3; Cell refinenent
paraneters: Reflections. 4485; Angle range 30 1.48 <
theta < 21.98; -28 - Zis 8; Density (cal cul ated)
1.440 g/ cmA3; Radi ation used MoK \ a; Wavel ength
0. 71073 A; Linear absorption coefficient 0.226 mii;
Zis8enperature 173(2) K Data Collection Details 5

Denspt (TR a0 31k Ragienoh BB oY avsiength RuIARTEY As Linear
absoPption e ERMNHE 01226 hh e CTémpsatdROB3 (Ayrber of observed :

refl ections 1416; Cr| terion for recognizing
Data-Collegtion| Petaily i nt ) = 0. 2505; Theta range for data

Dinffjyigh! S0k {3 % S pfgs RS IR NG HREF P hencions

measgédi I%ZRﬁmeﬁBantof nhidepehdend |rcﬂm:hbhs( 36£B$tNﬁmbatf fo @Bserved
F2; Fln Rindices [I>2sigma(l)] = 0.0995
reflegtionssts 1 qr’rﬁ?ﬂ%’eé) (raqqgn&'atgaﬂwmaﬂb 1’2(1 h= Wﬁz Theta range for
dataQ% o%%%t/go *R'48V1§UM*5 w%‘ eFO'sk -13<=k<=13, -8<=l<=
* W FOA2- FcA2 /SU 0Ad4) JAL/ 21 H | ocati ng an<d 1<=8;
F(O()Oéﬁﬂﬁ ng Met hod constr; Nunber of refl ectl ons used
er of L.S. restraints 7; 15 Nunber of

>ReﬁP§‘PF?|%]SI tgg?aneters 342; Goodness-of-fit on FA2 0.928;

Refiferhdrb W the & 0aE-mAte L3RR Sdulares o R, 21'*)1anFR RAAIB&Y [198sigma(l)] R1 =

refl ections; %2 Par amet ers used;

009%1\7’ R? 50 36 Roimylices fadodsits) Rl Owér @R2 0.2823; R1 [=SUM((||Fol-

el SR <810 oMMV R B DR AURIRy P2 YRHAREL and

reﬁnﬁ)gﬁsMeﬂlcﬁOdimlstreNuﬁrb@g bﬁlimﬂeutﬂeﬂis 2€:dBE08; dalnhtee taf dNS. restraints 7;
e REACTSH, Perp e dmo o LRSI g wirors

F 239 Xhpy 78 POram %Hﬁbés £ (RimeLalds Ck’p—lgqg}ameﬁrﬁucﬁééﬂe calc
ef'i nefrent” Program SHELXL-97 (Sheldrick, 1997) Exanp

w=14\s"BLFo " L DH(0al6P) 28 i Wherﬁel?#(ﬁd@"aﬁﬂcwt)/éndﬂ@nmuzﬁ d*élw’mgma

o00pSh Sy B IEP SR M e SEYENG he

Coni’fﬁﬂénul’ﬁigemﬁuse%)ectrorreter Braker RFS 100/ S Ranmn
spectronmeter Excitation Laser power: 400nmV Resol uti on:

Dawzoélmtaonaeromm ST OE s REACell reé‘mem%@feg@m PORErArYREA; Data
0 e
oG0Pl ROPORRS e SR Sl PSP et
199(T)p$mmirmglkmﬁsembml Prograim SHEEL XL #17n@heldri8a99&) posi ti on:
optim zed to best signal intensity

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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Spectrum pre-treatnent: Linear baseline correction,
normal i sati on. Paraneters for N R neasurenents
wepeetissmet er : Brucker Vector 22 N R spect r Omer@r/AU2009/000663
Resolution: 2 cm1 10 No. of scan: 64 Acquisition
range: 833 -2500 nm Aperture: 5.0 nm Type of vial:
RPD 96 well plate format gl ass vial Spectrum
pre-treatnent: Linear baseliqe correction. 15
CCD- pi cture acquisition Canera: Sony XCD- C710CR
oj ective: 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
Acqmeltﬁpemtgeommcﬁf oe Stadip diffractoneter Detector /

: Position sensitive detector / Debye-Scherrer
Ape ’3\%‘825%)%‘“ X-Ray source: Cu K al pha; Measurement node:
TypeT bﬁOﬁmr@m 98 vdll Plaf BFh&ERAdsVAYor RIEVOBLAI AR Hthst glass vial

The foll ow ng nethods were used for the determ nation
withdtER ling| enent al conposition: 25 C, Fl, N Ther nal

03| tion ant i deternination of the
Sam?f T SRR D el AR 000) - 1 on
axlunopfattfegnﬁ@m Cinethakdline abirédtioaf Acmalsdioni ger
di est| on S Ther mal deconposi tion and quantitative
Paragg RiIBFASWIEMERS f | ue gas streamusing an IR
32) 30 P: Photonetric
Spe %Igﬁrnoﬁg{cli(%sn&% ter m C ovvave gl gestion. - 30 - DSC
Rescﬂmtainyglcm'The DSC anal yses were perforned on a Mettler
| edg differential scanning calorineter with a '
P rate of 5 C per mnute. Solubility

Acq&iﬁh% Mgt 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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5 Approximately 10 ng of the acid addition salt were
equi librated for 24 hours at 25 C with dei oni sed
wowien43sThe suspension was filtered, the cont eriT/at200$/@00663

free base was determ ned by HPLC and the pH of the
saturated sol utions. was neasured. HPLC anal ysis A
test solution of the acid addition salt was prepared
by dissolving 10.0 ng of th&salt in 10 acetonitrile :
ethanol = 1:1 and diluted to a concentration of 1.0
nmg/ mL. C uomat.ogr aph: TSP- Det ect or Spectr a- Physi cs
SP877 XR Layer thickness: 8 mm Detection wavel engt h:-
230 nm (UV detection) 15Qutput voltage: 1 V

DS@alysis Nucl eosi| C18 Particle size: 5 um Col umm

“The g5D apal i3 reR seripri &dslercr R firleRiL scapning cgjorimeter

with' £ cafifg fete 6f § eCpesSMlditd.on Flow rate. 1.0 m / nminute
G adi ent program 1: Ti ne0. 1% aqueousAcetonitrile

Solubitity detesmisatiebhori ¢ acid [% [% 2507030 35199 367030

oo TR P PR 8L BT SRR 825 it

deionisedChvatera Thg saygpbnsiorc wag fittered sthEqomtpmedtithe 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 10.0 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-dihyvdrogenphosphate salt
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Col umm: Columm tenperature: 25 C 5 Detector

wavel ength: 265 rim Flow rate. Injection vol une:
wobbvhessphase: Run tine: 10 Diluent: Needl e wastT/AUZE2D00663

these conditions, the retention tinme for the

bi s-di hydr ogenphosphate salt is approximately 9 - 11

m ns. An exenplary HPLC chromatogramis shown in

Figure 9 having the fol |l ow3lg- peak 15results: Nane Int

Type RT Height Area A Area BB 2.623 180 1311 0.02 BB

5.489 135 1697

Chromatographic conditions

Equipment: HPLC system fitted with a UV Detector
Column: Waters Symmetry, C8, 5 um, 150 mm x 3.9 mm
Column temperature: 25 °C

Detector wavelength: 265 nm

Flow rate: 1.0 mL/min

Injection volume: 10 pL

Mobile phase: ~ 0.IM KH2POq (pH 3.0): Methanol (45:55)
Run time: , 30 minutes’

Diluent: Mobile phase

Needle wash: Methanol (100%)

Under these conditions, the retention time for the bis-dihydrogenphosphate 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 3466923 7581975 - | 99.93
dihydrogenphosphate ‘
salt ‘
bb 15.555 1113 2575 0.03
Stability

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

e 40°C/75 % relative stability
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0. 02 Bi s- di hydrogenphosphate salt BB 10. 641 366923
7581975 99.93 bb 15.555 113 2575 0.03 Stability
w@Rpppoxdsmat el y 30 ng of the salt was stored i nPGI/862009/000663
wel |l glass vial for four weeks under the follow ng
conditions: 20 25 C/ dry 25 C/75% relative
stability 40 C/ dry 40 C/ 75 %relative stability
- 32 - During storage of thg2test sanples, N R and
Raman spectra were acquired (non-invasively) at
pre-sel ected tinme points. The Raman and NI R spectra
data sets were anal ysed with respect to hygroscopicity
(NIR), norphol ogical (NIR and Raman) and cheni cal
During awgw affthe fest saeplessNIR amhRemaHEibﬁ@tramqsdcﬁlired (mdneinvasively)
bstance rforne t he e d of th
ot plsrlostid GO OIS TS AR AR NIR SPEGr Felaet v e with
resp&dt 3 APpgrvkiopitity QNEI@)de#ﬁH&@g‘ica{l SR 8Rd Réfnah Bl dh8mical changes of

the test substance. HPLC analysis of the test substances was performed at the end of the

storage period.

Throughoilt this specification and the claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as "comprises" and "comprising", will
be understood to imply the inclusion of a stated integer or step or group of integers or steps
but not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification 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.



ot herwi se, the word "conprise", and variations such as
"“conprises" and "conprising”, wll be understood to
inmply the inclusion of a stated integer or step or
group of integers or steps 10 but not the exclusion of
any other integer or step or group of integers or
steps. The reference in this specification to any
prior publication (or information derived fromit), or
to any matter which is knowns.is not, and shoul d not
be taken as an acknow edgnent or admi ssion or any form
of suggestion that that prior publication (or

TfEOCTRINS DIENNE T HE BOVENYTION APWS TR Wer s _par t
of the conmon general knowl edge in the field of 15

endeavour to which this specification relates. - 33 -
Ly B B B 2L o ety Sy tidacaiy H pipeiainyTothoXy}-3-ethory-
lewbér&isbxa(zﬁlemdim&!r@eﬂyxbspﬂazsﬂme%l pi peri di nyl | et hoxy).

23 LRl BB SRARERL £ koS RGNS Sy

salt

18 gebé:%&h xz(z&lcmmz dig;&ir@cmlfos;ﬂhar?lsml}é 1):2)dacpirpiag ital blmx?;tilj euhhmg(m} X
t hoxy- 1, 2Lbenzi sgxazol e bi s-di r nphgs o

RaF wden | if)fm%ﬂ?ed’@ﬁ?fﬂd“'th cveamtfﬁ 3-39%1%%? okt @43 wht"

gdh#fypﬁ&ﬂgp4pattern Mﬁth 20 peaks at 3.3, 6. 7 12. 8,

14. 1 , 21.1 and 22.4. 3.
3. conﬂ@ﬁl ﬁamp@nd 6 {2 71 (6-mclhy] 3-pyridazinyl)- 4-p1per1dmyl]ethoxy} J-ethoxy-

1ﬁ.gé},;rsg,,@zagglnmae-§;tpy[)l dazi nyl) 4- pi peri di nyfl et hoxyI 3-

et hoxy- 1, 2-benzi soxazole sulfate salt (1:1). The
r‘rﬂh’ﬁl ﬁgfnpound 6-{2- {1-(6-methyl 3-pyr1dazmyl)-4—p1per1dmyi]ethoxy} “3- ethoxy

1 @b@n%i@&xaﬁxﬁe ngatfme rdartBa Ry racd@am@y@) cléimP Dchvln%' sy [3-afyhpowwder

- 3- et hoxy- benzi soxazol ulfate salt

difiaetinr PRt tVHh 813 BFHS & a0 ?191%" e-rays Boxk%l%raﬂdlﬁ 9%,

5 dl ffl‘h@@érhﬁﬂn@@&doﬁﬁﬂg w:&? 040 oP8RIES Bto 3-wheref the cdBpdind is
15. 18.9 and .9. 5. The conpound accordi ng

%ﬁ%m%Wyn@ﬁHmaf cl ai ms 1 to 4 wherein the conpound is
6. eSS?ﬁé sohpodnd 4ok %'té Elﬁr one®f cIARE CRM) QUAEinARC@olE {5Gn

one of claims wherein the compound i's in

the ﬁeén P%whyafﬂoawahy@mfﬂé@selm 9t ydeasotbestle sol vate or

7. hy dpahi@utd @h8&ing esséntiafly BF b ebBpdual abodtdinplo S&S&ﬁtdfaiahﬂs |
of the conpound accordl ng to any one of clains 1 to 6.

8 A pharmaceutical conposition conprising the

8, COMRGIkRch-R&#RAI LoRPoditonadipRilfe Bk cEPbulB abdoRiifly fo0MY a6 of
wi th one or nore pharnmaceuticall acceptable carriers.

clagms Iré tpgeaichiih apg watoreRhisprrsretically 4 erbmle 9gieto cl ai m 8
9. f Ur 1\ ha bR DBp S A8rding! B claF® SRURE CRAADE §kose.
conposi tion according to claim8 or claim9 wherein
104 hetThe pharmaceutical composition according to ¢laim 8 or claim 9 wherein the
composition is formulated for oral delivery.
‘11, The phaﬁnaceutical composition according to claim 8 wherein the compesition is
formulated for intranasal detivery. | "
12. Use of the compound according to any ene of claims 1 te 6 in the manufacture of
a medicament for the treatment of a picornavirus infection.
13. Use of the compound according to any one of ¢laims 1 to 6 in the manufacture of

a medicament for the prevention of a picornavirus infection.



conposition is fornulated for oral delivery. II.The
phar maceuti cal conposition according to claim$8
wherein the conmposition is fornulated for intranasa
delivery. 12. Use of the conmpound according to any
one of clains Ito 6 in the manufacture of a nedi canment
for the treatnent of a picomavirus infection. 13. Use
of the conpound according to any one of clains 1 to 6
in the manufacture of a nedimganment for the prevention
of a pieornavirus infection. - 34 - 14. The use
according to claim12 or claim13 wherein the

1RI CONMPRAiyss %cbf&ﬁr%cﬁ) Iofifin 118 of Shigct PEhdrEIR M WERMvirus infection is
rhinovirus (HRV), poliovirus, enterovirus_including

selgpkesilEnn Byman dingiusedIRI0; peligVinyseprsraviys decluding coxsackievirus
afPEHbANM s rrgﬁﬁévm@m&l@wme @ﬁgwafsraﬁa h Saaang% 15. The

use accor |ngtoca|m or claim13 wherein the
1pi conkhwivsriacepidingce iclsim i13 onelaien! 3 Whoveu theusiconsivinusintertonn is

hg$w{gﬁ Hﬁ@fconpound according to claim1 or claim
r|3|n ﬂe step of contacting

16-{2 f{x efhed néfmymgshwnpdmd aegorying Iptlpiey | o i) eeonRisine

the?ﬁte(f)t M}ﬁ;«!letglg]?be E% LIS@ f?}lfl 8. é%ﬂng&u%ﬁ’}?ﬁ[ B ﬁ }ﬁje%l %%}@l:t%xy

gurval ents hori-c
I,deemmgamlwemdompmxmiatdy Comadir nguivadentd i pitw@hmc aeldai m 4

onpr st ep, of c nt c g
B0 DA Tl b BoR g Ko B DACH Al 0 claim 3 0r cloim 4 comprising
tlia-smphdwhta&mbe&azz Ee(ﬁaﬁemhye«3vpytﬁaz&pr@%pnper&h@i]¢thﬁxy}aa-ahoxy-

U|valen of. sul phuri.c,acid
1SR e Bl R 1 B ke i SR O o
14 ﬁ r eimb Q:f)ilihb@md%gérﬂiﬁ% do W[aﬁrh Ir &f @siang guﬁsﬁnﬁﬁl}é} iﬁnlﬁierﬁjﬁbefore
t xanpl es 1 The ure according to claim?7 or
dfﬁffﬁaf cheiprente 1@ BRpYSiof ﬂ% %@fﬁr ding to claim8
1 § ubstigbteidduteyacsrahe i@ iRk fras %h&ﬁﬁ@éﬂu@ﬁ Cbompbehzdneefc%rﬁﬁlg &0
one_of the exanpl es. accordi n

ol&lrraﬁ ?h%a.twteﬂy 8 Wﬁﬂbféoré é@gftlbo?ﬁtw&lr?fyma%e (A EREPINIS gf*@@éamples

Ujes C 'Us@ %Qco%r‘igftor Qhier BN6Lclkith ANV HARSAY ab |P1@re§1’6é!8?%' RSeribed
he net hod according to claim 16 or claim1l

wg@ﬁ@vaweﬁamwwnegfmeﬁemm fore described with reference
210 aR¥e %@hogfactz&ﬁin@)@%ﬁs}ﬁ or claim 17 substantially as hereinbefore

described with reference to any one of the examples.






