NEW CRYSTALLI NE FORMS Field of the Invention This i nvention
relates to new solid state forns of certain drug conpounds, to
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obtaining them and the use of the new solid state forns and
conpositions containing themin nedical treatnent. Background of the
| nventi on In the formul ati on of diug conpositions, it is

i nportant for the drug substance to be in a formin which it can be
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a substantia nd stable, form - 2 -
Chemlcal stability, solid state stability and “‘shelf life” of the active ingredients are

also very important factors. The drug substance, and compositions containing it, should be

20  capable of being effectively stored over appreciable periods of time, without exhibiting a
significant change in the active component’s physico-chemical characteristics (e.g. its
chemical composition, density, hygroscopicity and solubility).

Moreover, it is also important to be able to provide drug in a form which is as
chemically pure as possible.

25 Amorphous materials may present problems in this regard. For example, such
materials are typically difficult to handle and to formulate, provide for unreliable
solubility, and are often found to be unstable and chemically impure.

The skilled person will appreciate that, if a drug can be readily obtained in a stable
crystalline form, the above problems may be solved.

30 Thus, in the manufacture of commercially viable, and pharmaceutically acceptable,
drug compositions, it is important, wherever possible, to provide drug in a substantially

crystalline, and stable, form.



It is to be noted, however, that this goal is not always achievable.
I ndeed, typically, it is not possible to predict, from nol ecul ar
structure WWes/eskiat t he crystallisation behaviour of pcraspRuNdsso
either as such or in the formof a salt, will be. This can only be
determ ned enpirically. 5International patent application WD 02/ 44145
di scl oses a nunber of conpounds, which Have been found to be useful
as thronbin inhibitors or prodrugs of thronbin inhibitors, which
thronbin inhibitors are of the general formula | |0 (wherein Ra,
R, R, Y and

02/ 44145) and phagggzﬁ]&[ghwerglh\mﬂls5@1193}]1%?[%\?} a‘lc\glg\éa%% %qeg%)tyr?bca”y ’
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(S)-azetidi ﬁ@erzurtﬁdlemoxwla{e and- Pab repr esents
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Ph(3-C1) (5-0CHF2) - (R) CH(OH) C( 0) - Aze- Pab( OWve) and Ph(3-Cl) (5-
OCHF2) - (R) CH(OH) C(0) - Aze- Pab§OH) in crystalline formare not

di scl osed. Conpounds_A afid B-yare metabol i sed follow ng oral
and/ or parenteral adm nitS{ra n ko the corresponding free am di ne
conmpound (Conpound C), whifgch has foung to be an inhibitor of

thronbin (see WO 021
it)incorporated by re
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he rel fvant_dR8cl osure in whi ?h i s hereby

R2

(wherein R®, R', R?, Y and R® have meanings given in the description of WO 02/44145)
and pharmaceutically-acceptable derivatives (including prodrugs) thereof.
WO 02/44145 also specifically discloses the compounds
Ph(3-C1)(5—OCHF;)-(R)CH(OH)C(O)-Aze-Pab(OMe), (referred to hereinafter as
15 Compound A), wherein Aze represents (S)-azetidine-2-carboxylate and Pab represents
para-amidinobenzylamino and Ph(3-CI)(5-OCHF;)-(R)CH(OH)C(0)-Aze-Pab(OH)

(referred to hereinafter as Compound B).
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20 Compound A



A OCHF2 Ph(3-C1) (5-0CHF2) - (R) CH(OH) C(0) - ( S) Aze- Pab Conpound C 15 |

I nternational patent application WO 03/101957 provides crystalline
phar maceut yygahdisgGsept abl e acid addition salts, such TIGB2007/004640
et hanesul foni c acid, npropanesul fonic acid, n-butane sulfonic aci

and benzenesul fonic acid salts, of conpounds such as Conpound A
20However, there remains a need to find crystalline forns of such
active conmpounds which are not in the formof salts. Such free-base
crystalline fornms allow fornulations to be prepared w thout the

requi renent for a counter ion (which, for exanple, contributes - 4 -
"non-therapeutic" weight to tke final fornulation). Fesiexanple,
using the free base of cexyou lo A_nstead of the bejfzenesulfonic acid

salt allows approximtely a80% MNec eaﬁ in with a
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conmpounds of the invention” or "solid state or crystalline forns of
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Ph(3-C1)(5-OCHF2)-(R)CH(OH)C(O)-(S)Aze-Pab
Compound C

International patent application WO 03/101957 provides crystalline
pharmaceutically-acceptable acid addition salts, such as ethanesulfonic acid, »n-
propanesulfonic acid, n-butane sulfonic acid and benzenesulfonic acid salts, of compounds
such as Compound A.

20 However, there remains a need to find crystalline forms of such active compounds
which are not in the form of salts. Such free-base crystalline forms allow formulations to

be prepared without the requirement for a counter ion (which, for example, contributes



calorinmetry (DSC) and microcalorinmetry, may al so be used. The
conpounds of the invention nmay be in a non-solvated form (such as an
anhydr at e) wor206s6é43e¢ form of a solvate, and all such fqgﬁﬁgﬂ@@wm“&m
i ncluded as part of the invention. Solvates of Conpound A or

include al coholates such as an iso-propanol 25solvate (such as a
compound of the invention which is in the formof an isopropanol

sol vate containing 1/3 isopropanol noletul e per nol ecul e of the
conmpound of invention). Addi tionally, any tautoners of t he
conmpounds of the invention are also included as part of th

i nvention. PREMEERESIGn deieatie thidmplfommatign). cFaﬁeWée P%ﬂﬁrtb‘?/%? base of
properti es, cdnPpouRXa el FehcHeakinkdultnic hd sa%ﬁam HpWRERGPIBR, 8kt h
Ph(3-C1) ( 5- OCHFZL (R CH(OH) C(0) - AzePab(Qwe) and

Ph( 3- Cl)(5 peveihEyyth e RpEHPEIYEOPIAIDIPEBE OH) prepared as descri bed
in WO 02/ 44145. The conpounds of the invention have different
properties conpared - 5 - with their anorphous free-base forns

and/ or ctysPisslpsurgofdhe Invenfiops. For exanple, a different solubility
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According to a further aspect of the invention, there is thus
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form or i nBTed thaplfyede-2arearithat ?-Mhmra@qla;h grastepftiee A0%anil 1o ovi ded
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adj uvant s e. . in an oral osage orm such sul e
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The compounds of the invention may be in a non-solvated form (such as an
anhydrate) or in the form of a solvate, and all such forms are included as part of the
invention. Solvates of Compound A or B include alcoholates such as an iso-propanol

25 solvate (such as a compound of the invention which is in the form of an isopropanol
solvate containing 1/3 isopropanol molecule per molecule of the compound of invention).
Additionally, any tautomers of the compounds of the invention are also included as
part of the invention.
The compounds of the invention can have improved properties, for example
30 stability, for example when compared with Ph(3-C1)(5-OCHF;)-(R)CH(OH)C(O)-Aze-
Pab(OMe) and Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OH) prepared as described
in WO 02/44145. The compounds of the invention have different properties compared
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Exanpl es of "normal storage conditions” include tenperatures of

bet ween m nus 80C and plus 50C (particularly between 0C and 40C and
nore parti om tenperatures, such as 15C to 30 A

of between ﬁ’gz?&é%%h bars (particularly at 25 at m)sphe%c %@E@Lﬁ fé‘?
relative humdities of between 5 and 95% (particularly 10 to 75%,
and/ or exposure to 460 lux of UV visible light, for prol onged periods
(i.e. greater than or equal to six nmonifis). Under such conditions,
conpounds of the invention nmay be found to be less than 15% nore
particularly less than 10% and especially less than 5% chemcally
degr aded/ de¥idnibeis eiorpbous Sigk-base Soras end/orgrysfebingrealt fommss. dopexeppieat e. The
skilled per t ti r and
over 11 m 12r e sp ke RRPELBh Aol ol MRRABNE O S RRACHER
represent etmtmeﬂemydie umfulnaformtllemcag eorgivthigtthcorosipoandd of hainverion &uch -

nor mal st or S panpe BEFRAENHE RRRD: M UEDeRe RNRCHADER Y L "R
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or Ph(3- Cl) (5- OTHER)m ("Rl Ord) defifigd-hemeRadl (dsirhdmicaistabiliyped/sasolid athted
sol uti on ofstatblﬂq)(respectl ve conpound with a suitable 10 solvent. In
such a process is inmportant to | eave the supersaturated sol ution
m xed for a suf Byccemicaerbiby” ofe indlude.thal the réspetgwhccmﬁpobdeandmetSinon -
the supers Q hi I ersat ted sol.uf.ions.
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of 15sol vensturﬂcgzl%;ggbq‘;t (tsagﬁﬁje EEYE‘“‘%F illosrf"all ISP tmng HV' i drfiﬁ%‘?‘f %ﬁt to
mai nt ai ns a Qhomsalahgraﬂemelor@‘commmmat uration (for exarrpl e, by using a
cl osed vessel). " X e by stirrin i,S
believed to be i} SOIdS%lé &ﬁ,*ﬂhz wle 'Acgﬁ%hea%? res‘? ‘feecgmé?'f“g%c@obregfored n
primary, asanigldtedamlid &mnnutan theferod cﬂ’atsolorfprrmdhamm $pekidh n@ pnqmdeldén
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crystals (aniiuRbifERgm ey AR Pl G & Byl B ap o

sol uti on widdsagspgered sm;p a$ hblet;r:gpsiﬂabtk:f),smﬂermnmﬂﬂ gomgscanditions, hkad | me for
prinmary nu [ ed T u a.furthe rocess of
the i nveﬁtl nsg&'h%mw s 0?‘150% r %Fﬁ'cs‘? s?‘(’)n 0 n(ag %"’%dorbfecpﬁea”r?ﬂ?ghu on
whi ch Conprsotiés:atcmﬁ&s’c&‘bxﬁsutmﬂqdranon dehydration, solvation or desolvatlon)

Ph(3-C1) (5- OCHF 0CHE2) -
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acetate,si samqnoxppgdc ;aessura), Ee,latnaqhmmdmessgfﬁabm Sudl 6504 (paroieariy Mt 176%),

t hereof (f of,

i sopropyl acet a% ‘rgr?) el{r%té)\rll%h Zuﬁ‘to Ui?ws'hﬁ lﬁl?ts%)F gggdrplﬁgg‘g%b%%%g}e{fi’e e
appropri at equdl tpsik momlnls)arUrqumelSts)nmflortshﬁ)mpbumTofthE invention may be found to
be less than 15%, more particularly less than 10%, and especially less than 5%, chemically
degraded/decomposed, or solid state transformed, as appropriate. The skilled person will
30  appreciate that the above-mentioned upper and lower limits for temperature, pressure and

relative humidity represent extremes of normal storage conditions, and that certain



30conprises use of a three solvent systemthat favours aggregation of

crystals, i.e use of a good solvent, a noderate solvent and an
ant i sol vend,q SMfds@s the good sol vent ethanol, the mdeﬁ@ﬂ/ﬁ&%ﬂ/ﬁﬁ?&h
i sopropyl acetate and the antisolvent heptane. - 7 - In this way the

crystallization time can be decreased from several days to about a
day to reach a yield of about 90% An increased anount of seed
crystals (e.g. up to 4% ww and the t+fitng of the antisol vent
addition can decrease the crystallization time by such crystal
nucl eation. 5According to the invention, crystalline Conpound A or B
can be obt afondgnaions Oérgryseteatrpm@awﬂ@nt eresparignesd deninganormal stethgs (98481 on  of
the respect j.¥8: AR J? B¢ Sand A HRRURL ¢ 0 Gurs Ui t abl e sol vent. The
super sat ur at egesol ution r?ayra%g obgt)_ai neé)sf ol | owi ng dissolution of the
conpound in a suihe ahrousds of gigtinvenidonavayhsroktainghadvantagepesly biecrystallising
(amor phous) pig QEREIOE L. ANAROHC0) Al 1S gt 0f 2
ety g(smt i}gné. )I\%reeﬂl oa QY“ Pﬁ(?@)"(?f}&?@ f)he

sui tabl e supersaturate ) advant dgeous
super sat &ir atfe@HEHG{ PohzeRap(PkD) asidessiibedchefeirom sol uti ons whi ch have

been extracted icE&%FYaJﬁjﬁﬁérVa?&EMf‘a{é_iE\%}aH&li, QB é{,ﬂ}m‘/}’&éd‘; HAiEs egRound
in question has been fornmed; or, particu ar]Iy advant ageousl'y,
di rectly froaguctiercelasamgenndof dwdnvgntidn whishiviompriseh erystallipogi Pl 31G1)(5-

qguestion h ] S(ON A e [~ ) Bl L0 Ao
rocesses g HRaRICHIORIE(Oy Aze peb(OMOUE HIECHEOERTR RRU BRI Trazs;,
are descri beed(QH) frovea Fyparsphratdiselntiomof the respecti@e yenriuhd wish asfinpbleat e
nat er | aho mi%l\QEt Pf S0RL fBclSit geﬁg&ltﬁ?g lgal%g file @lllﬂgysatﬁ;a}/e%tsgiuié DthiX¥d for a
Conmpound A or rom one or nore sultable sol'vents or m Xtures

t her eof . Answithieat peried pf time. pFisdengdtofimegiepentindr the apewatutitignsoaha bighynt
system whi cly, i I : i

dried, and/ %lp él?]?a@rh%czE%ﬂ%?“%?%%gﬁ%eﬁ%m\é\?ég é)ﬁ Wé g’?? onx%srggléggsg[)%&%d
20However , stuionsndy meuigriengdr Garexaaplen ivatk grencge). of Conpound A) may

al so be prepareq, LL&%X\%&( fre€ o \é@etd-ecr&sgatlsh?ﬁhg lbrmfé&nld{tl?a? evaporationGf” ounds

of the invention that are anhydrates typically contarn no nore than
2% par t1 cusokienydoggmot fead @ ooystallisglivrasd i isGmBosanttd maintain peanstaniéal dfy

o her i se) SPrelra T Slare By BEh Lo N O Yol vat oy be
prepared as desduitidambixégefonetsynpby bystiginig) is belgvddtobe exmnpitepos@opiocnd
Sopr opanol * Soiey B kg el sl bR BRRIRY, e AdRBTRMIC. O C0r
the invent i apstathsptiteprpessd. d3rael available theaddition afmedurystdls @f the fiinl to kmown
202 S NS BTN R D S 01 e
st andar d t e hingfeorimaty nucledtiop avith phon be sterteed bihus, adurgier pioesds piths on
that dryi NGinb&itBE Er%t/iﬂgsgh@&gdﬁﬁgrl 12 Johggum th%fiJv%&Eon%?ch comprises
crystallising Ph(3-C1)(5-OCHF;)-(R)CH(OH)C(0O)-Aze-Pab{(OMe) or Ph(3-Cl1)(5-OCHF;)-
(RYCH(OH)C(O)-Aze-Pab(OH) from a (supersaturated) solution or sturry of the cornpound
‘.;5 with a suitable solvent using seeds of the relevant compound to initiate and/or facilitate
crystallisation. Suitable solvents include alcohols (such as ethanol and iso-propanol),
ethyl acetate, isopropyl acetate, aqueous systems and suitable mixtures thereof (for
example, water/ethanol, iso-propanol/ethyl acetate and isopropyl acetate/ethanol/heptane).
Anti-solvents may also be used as appropriate. A particular process of the invention
30 comprises use of a three solvent system that favours aggregation of crystals, i.e use of a
good solvent, a moderate solvent and an antisolvent, such as the good solvent ethanol, the

moderate solvent isopropy! acetate and the antisolvent heptane,



- 8 - solid state properties of conpounds that are in the form of

sol vates (e.g. desolvation nmay occur at el evated tenperatures and/or
reduced pregSHEsfkss7s Wien conpounds of the i nventdQhcso6004640
crystallised, or recrystallised, as described herein, the resultant
conpound is in a formwhich has the inproved chem cal and/or solid
S5state stability nmentioned herein. The crystalline fornms of the
conpounds of the invention nay be readtTy characterised using X-ray
powder diffraction (XRPD) nethods, for exanple as described
hereinafter. Standard DSC and TGA techni ques may al so be used.

| oPhar maceultitkigvapthe sasiallizeiog tigrgankssicsgrsedifen several dayspo ghouor aie e

Wi th the inuenty Qdd of 48uokst &h Mc;a@seﬁgﬁxmtetsew&r;tmgtg Lp{s 47BN R8nd
| sl'y, buccally,

adm ni stered orally, intravenously, subcutaneou ~bu

rectal |y, déeHmingpl thsagtgolvgnt addifemens|dpsrease the somtalization time bysycherisal
parenteral gRWLEL OF via inhalation, in the formof a pharnaceuti cal
preparation conprising the conpound of the inventionin a

15phar mageut i cal IAcerdng i hpingentign.agstalline omppyng\/eer Breanbeoblained Hat t he
conmpound of d i | r i j i r .

adm ni strat ?%%@léam{ﬂ%df)ggu ﬁ%ﬁ%&aﬁegr?%ﬁ@ ﬁ:ﬁ;éorrgsgg%{!&gﬁgﬁ%l lg CB@E%%P% 0
be treat ed, suiablgaiyeng sThelsepersouratedsplutieinngy kst abiained folloming dissyloticn dfithee
fornms of thg,l I, QI 1,01 ; '

bl ow . 20T R POHEh a3 BT AbEhh g0t 1 Mkl P B BB
processed baegion, follewed bytrreparatipn of aguitable subdreanppisd seiont Mosd

f ormul at j on ] o s L r
par i ci e, 2avliscGiRy e Supe kol ipl iy B Rlin B BT €
there is prisen gencigd ghiectlniiomuedctien sofubpraih athichithe qeoipoetidrigquestion has
crystallin . i i j i i . - ,
25pharnace5?%@2#?€&é%ggg%ggﬁg&ga?ﬁégﬁﬁg&E%Pggﬁ?”%#“%??&fg?gw“mnthqhe
amount of cthgsemaponndia questipe basdeor formrd. | nventi on which is enployed in
such a fornul ati s (W ' - be
treated, as melﬁggg*?ﬂtfgﬁgigg??Pﬁég S%ﬁ@gykhﬁp%ﬁg?gfgﬁ%h§%%$%%%g,
but can ‘be GerBemiareaigsonioed inthedprainples kereimccording to a further aspect
of the inventio ' ' i : i:

ncl udi ng. a. comuarsrinp i @Yl oR pRENBS el ol PEP U Rl

f or mul at i onCempayed Arar Befebnh pne| o moereraitabdmwlvepta vemixnagyshéreaft Aohydv® may

ncor por ai ebt on P APt R £ ol I ER ARETERb BTy

The term"i Wh&bir@ﬁ)@w@b@aér@ﬂ,m&rmmémﬂﬁi@aduﬁﬁ@thmtyataili@aﬁioh pokeses any
f or mul at,} ony]j I : S - i on
and/ or t'he g \2%%10 ﬁ%ﬁﬂ@?ar&?gﬁe%g&ﬁg '?h‘gr&fa gpt&g&%@@ﬁl%’b&p t'e(BErmiI h&tn

i nt ent i onal weter arevager/dbanabiygeteeni ¢ mani pul ations. In the present

Cﬁsa i mTfP“ alt let:or@hﬁx?cé;%f EFangrﬁioHﬁt%}’Lrg Githylfies WpidRY c Rtaifb ABRLARLbAL
pharacett| ga?‘ticu arlycl"CAS Eno?e pa(l?ticullarlyl/J 8?% a?lzi more particularly 0.2% (w/w) water, whether
such water is bound (crystal water or otherwise) or not.
25 The crystalline isopropanol solvate may be prepared as described herein by
crystallising (for example, Compound B) from a solvent system comprising isopropanol, or
a combination of isopropancl and one or more other suitable solvents.
Compounds of the invention may be isolated using techniques which are well known
to those skilled in the art, for example decanting, filtering or centrifuging.
10 Compounds of the invention may be dried using standard techniques. [t will be

appreciated by the skilled person that drying temperature and drying time may affect the



5carrier, which diluent or carrier does not prolong, to an
appreci abl e extent, the rate of drug rel ease and/ or absorption. Thus,
theterm rmul ati ons which are adapted to Pr g TQ‘SB
"nodi fied" Blzg%ﬁﬁ%ﬁl ed", "sustained", "prolonged", "exte %6%04640
"del ayed" rel ease of dr ug. In this context, the term"rel ease”
i ncludes the provision (or presentation) of drug fromthe fornulation
to the gastrointestinal tract, to body-8+ssues and/or into systemc
circulation. For io gastrointestinal tract release (in a fasting
state), the release is under pH conditions such as pH =1 to 3,
especi al | y slid sigie psapeitics ofsempounds that aghia thesfomr of solvatehee. o Asselvetionrmay
formul ati on, Shd &2 :‘éé{hd)’éﬂ%a A or Bin crystalline
form (herei n%?tagg}%"t o%nig{‘A or ucrggrﬁ%géshe drug under a range of
pH condi ti ons. Mﬁh@wgmn@mda@fpbq:mvmlom #1e ciyproltiprdi enrecaystablisadilag ti¢sombeds
descri bed hgrej os] q es
drug under p }égng%%#}gnsgﬂsquﬁﬂ lﬁngﬁrﬁvgﬁ“{h h%%%gi@éljglﬁ)éggfléa 5;?"‘3‘%’8‘1 i
about, pH =state stFtlity meptioned hereinons of the invention may rel ease at
| east 70% (parti X i I : ours,
such as within Sﬁlﬁgﬁ% m%%ﬁ%’?% r?ﬂf\é'%mhcg)g@g%?rﬁogmﬁgg &3‘?} arI y
within 1.5 ﬂr@mpts_nseslmdng%pre)cpca#deydiﬁﬁactﬁfm(mmcnnthotéssﬂnhxwlmstdhicribém
Mt eS): o herdHRSBhiRh DR and DR E b b8 B4 PLch! Parenteral . The
formul ati ons of the invention ornufated 1'n accordance with a
vari ety of known 20 techniques, for exanpl e as descri bed by M E.
Aul ton i i sage Form Design" (1988)
( Chur chi PI E Vi ngs%g%lefﬁ.%p%rgﬁ&s§ﬁg§ge%?cagp§egloosures i n which docunent
are her eby i ncordpetatdettehwithrthsf iayeptiere the crystallingéorms b&thé mmentioh mzjrbe
invention nmpy nd
techni ques to @?tere&’Bm%]'gX?tg‘??:?oqﬁgesﬁch g CO%glﬁ’i ulgga{ﬂ ?erf %Md%&% yé)%gaSgll
t he form of traheallprielichiaBy, 23 neyt etha@arteatblabioyte pox viamigditian,én the lferassd a

capsul e or i d ; [, Sl redi ent.
These for rru'f;}ﬁj["qa CL&IFH ?q%?igrgﬁ%"h%%{i)h\%n%g@éé%%hggthgﬁ%ﬁ{% pea?son and may
be prepas edphannzv:clamldtemg@tahietdwsatgem dlomsvdt mepreférnhat the campound of the
Sui t abl e di ermed "fillers") for
use in per oarng%%%rséu ﬁ?%éhsg\é@atgﬁefgﬁi\i}gh ?'(')Sﬁgnﬁnor exanpl e those in
the form of i mddpeidngroslteadivrdealzheths patientiobd gcddhenedibsitie roatk of um
phosphat e, di LG C

Phosphat o ciarfioh eHRBRISRARN fe bRl IR be RS AP i boss
tribasic cafsed belnvyphosphat e | actose, mcrocrystalline cellulose,

Csuch as' w0 20087 Saed verBEr e o TRV B! Afher sREE Bhogs BAlGGRr

rice), glucoss sundiltmhanndcamtcaltfermm1bu,lfmmxmaplbdwaMyandultEHer griolgl into
Parti cul ar %Jll‘é%’aﬁ—tﬂl carriers include dibasic cal cium phosphate and

m crocrystalline celtul ose, which may be used alone or in conbination
wi th anot her di IMeordingacrafuethersawht cafst,hermwrmil@rothereﬁs ﬁrowm:d mthaomceftictlhe

i nvention i ' onpri se one
50r nore ex%f%pgtﬁ({n%{{%&ﬁgrmr%#/M%%%ﬁtﬁe h %ﬁgmic‘] or (":thﬁl}ﬁégl
propertizes pifannztcautfcmaaccwbiﬁcnsljmvamrdlluandt onrisro facilitate the process
of manufacture. ﬁ%%goﬁi%f s‘?{“h?e o&n(a%\‘ﬁl@tiﬁv%gtaln Whrl]élt hgm[];lgre rllsai;[ hgn
of immedi ate release formu I'on peroral el 1ver

i ncl ude onefoomulathmevitdepchd on the condltlon and patient, to be treated as well as the

crystalline form(s) which is/are employed, but can be determined non-inventively,
According to a further aspect of the invention, there is provided a pharmaceutical
30 formulation including a compound of the invention in an immediate release formulation as
described in International patent application WO 03/101423, the relevant disclosure of

which document is hereby incorporated by reference.



foll owi ng: one or nore lubricants (such as nagnesi um st earate,

stearic acid, calciumstearate, stearyl alcohol or, particularly,

sodi um steﬁ,b%%]}ddg@gat e); a glidant (such as talc or aﬁ?(’;}%ﬁlﬁdmmo
iosilica); one or nore binders (such as polyvinylpyrrolidone

m crocrystal line cellul ose, a polyethylene glycol (PEG, a

pol yet hyl ene oxi de, a hydroxypropyl net hyl cel | ul ose (HPMC) of a | ow

nol ecul ar wei ght, a nethylcellul ose (M)-of a | ow nol ecul ar weight, a
hydr oxypr opyl cel l ul ose (HPC) of a | ow nol ecul ar wei ght, a

hydr oxyet hyl cel | ul ose (HEC) of a | ow nol ecul ar weight, a starch (such
as maize, pot at dhekermni trmedie mleassdphavrecantiseliprralainn incides any Sermpfatian ms

| ow nol ecul \@ﬁlcl‘/‘@lbgﬂéof rél@zﬁ@ bt d‘fh%]t%m RS uPioh Qn@d?ltli’evdb%t% 'f@lluk dORG e

a HPMC of a | ow nol ecul ar ), one or nore pH controlling agents
(such as anap@reg'awvcnoaemnelfa&, retﬂ@%b)egﬁﬁinwm@lmudys dn tlﬁrﬁreatmkaas#, feedipte
(for exanpl gic5Qdidyhk ﬁﬁld%d IdR6y 68Y of AMpfthilfe manﬁ%gmﬁw&e i bilsal br

or alkaline earth F exanpl e sodi um cal ci um or tassi um

sul phat e§ neaTishi vsfmfphla?ré Or wmudwap@r@lpngmm@wam exigt, thm@ of drug release
di sintegra SPHE cmegJ

pol yvi nyl p;/%nrdé)F Qifoﬁ“ 20aS gﬁgﬁ?xﬁ[}ﬁ% SO |l%rgﬁ940$él?i ]giria'/rgr%a 8%&&!;{]{&9@056

a starch (strddif: ”,r‘r‘at?nzrelleqd isestainedr, “protaspeddy “eavgndedy bnaitel@yed"aplease of drug.
colourant, a ! 3yadoRiex:, de IR flchik TRAUEIHEGroBGER o pResliBAbHW 4RI the
or a preservatl ve. e appreclate sone o

above ment i flormeationde pe emrgmmur@htrmyo b@y pisseseand/or miasysiemis circylativgi Hoe

rel ease 2" ast@glfﬁgstﬁﬁ r@leﬁs@@h%tfgsuifﬁ di ﬁﬁE 'req’é}sé)lg uﬂtgzg H@Xrﬁf“olng)ﬂ.lcmpﬂ— lto
have nore than one of e above-sta functions P

aspect of thespepiolnati me@ut Ipbofti -dinfooe mnbcapf bR inyEntioha formpésivs wesosibed herein
adapted to I

formul ati on‘ts;)@n ﬁgj{]&g’%g o B ng%h;‘llﬁr?@rgglﬁdé %trﬁg'lo@ompog du'%i ﬁgés?%ges d'nfE‘UnQera
whi ch Conpoangs q&pHrCOBi"i@S phﬂeﬂ@ethcr@apemgféh%evenmrt mfoanulaW@@ described herein, with
such as vat 8fmpdind Rr?‘B(ﬁ]hc'ry%&u% et SRl dn AT oA GRARA SIS 3,
agueous carfier rther conprise one or nore exclplents

30an ant't m @pmllalat pr aboul Pl i lv Ehusafornalations 9f thoidivéntien may mleamlvpﬂtéO%

sodi um chl of Wg

exanpl e a c bﬂ@ula norg%ecl)(g:acégggg Rﬁﬁgjsme@h%é?@giggg‘tﬁq&r ocC 1%&09%2%3 OUtS,
or sodium hlyelrremmdiéyﬂy withidl.6 banrs,.ahd papeciallyerithén qnthont (sheh, as wvithinf3P aninutésprof
exanpl e d%g %&gﬁ%@@g&@g?@%&gé%g tartaric acid, acetic acid

or citric acl surfact ant or ‘exa e Sodi un dodecyl sul phate
(SDS) or Sol ut olTheformalatesis wbihe inyentiopimiag fre femvlated froacherdance withip viriegyeof known

Py oy ) o B Ey A SR 1 R B e TR en o PRGN R ef) el Posase

ant i oxi dant £or81Pe5igi"d(1GBRI(Chusehill Ledirigetnee) rthg relsaant dise lnsirdsan Whloh document are

suspensi O”She‘Pebey ép%ﬁtéd g?ljegegt in association with an agueous
sol vent or ticufarly aqueous solutions (that is, solutions

of active corrpOlfndmil&t@hwf theginveatien magbea oo/ eradypted in atderdancsorithesandard
the term’

09% of ot | Loiriice &R uhdbt fol AECMLERIL AR, BrcOBie A MIKofio0h BTk
pressure; ambtaserebleianimmedigp eqleisoerbsuleerms a diuid dbsagmfoan,tdqmnnﬂ% agfive
active | ”grﬁg}e&@ﬁt fiesd Wrmu&P % éSsaPe'\;véi' g&n S 16 e{&%?sk;%}ﬁi-ceﬁyl ulp?egLred in

di spersi on agents for suspensi are r oXypr opy

AOT (di oct ydcserdfngs M/@tbnmhmel)eﬁ ki iatig aSDS QO her alternatives may be

possi bl e. Suitable diluents/carriers (which may also be termed “fillers™) for use in peroral

formulations of the invention, for example those in the form of immediate release tablets, include

3 monobasic calcium phosphate, dibasic calcium phosphate (including dibasic calcium phosphate
dihydrate and dibasic calcium phosphate anhydrate), tribasic calcium phosphate, lactose,

microcrystalline cellulose, silicified microcrystalline cellulose, mannitol, sorbitol, starch (such as



I n anot her aspect the present invention provides a liquid oral
formul ati on conprising Conpound A or B, water and at Ieast one

addi ti onal e additional agents include : 15
%§Hﬁﬁ%mop9 CE%UME

gl ycol (PE tionally al so ethanol and/or tartaric a

citric acid and/or hydrochloric acid; or ii. sodiumchloride (mhlch
wi |l be dissolved in the fornulation), and optionally al so ethanol;
or iii. hydrochloric acid and/or sodi unthydroxide to bring the pHto
a suitable value (particularly in the range 3 - 8); or 20iv. DWVA
(dinethyl acetam de) and optionally also a nmediumchain triglyceride
(such as i HhiggePytato@F rige), glugoss, g@}@pl@ép@;@{q; qulpu(rg g&bongte and the like. Particular

hydr oxypr opyluerkdcdri &t QERUL &bfslo calélum ﬁo%ﬂ'aﬂe%hﬁ HhidRelfaligk céﬂb‘f’cﬂc Bvhich ,may be
sodi um chl ori de and/ or nmannit further aspect the present

i nvention w%&f@wrahcwwaﬂ%wuh awe&@iﬁsammgwh Conpwiied A or B,
vater and at | eashrRificRddiHe iRRAonIIBE timaT al ﬁﬁhéd‘?ﬂe feltade! tAbléthag\ébl}nprise one

above. I n anot her aspect the 1 nvention provides an aqueou
fornul at$ orPr@?OTWﬁWﬁdo mlm@veshuiwpalgncﬁg chemighlwiripeitics pighe Grah tonspesition,

as a pol yetaﬂ)ﬂo?ﬁ%&ilt}( r&c;é?scéfﬁﬁﬂﬁg fel V&%H&ﬂeﬁ%r@)ﬂﬂ%‘ﬁﬁ%ﬁﬁ’ﬁ% formulation

13-cycl odextrin), sor ano
2008/ 068475ﬁmm@g9@?¢a@®mwanoni for peroral drug pelivaryf andtitpdyde @speronort hthe

present Invmwxeg; o 8 Hﬁgl‘é%b%@arﬁs{ %th‘a’%ﬂegﬂm fspau! {E&a‘rugﬁugocgﬂruln‘ﬁét&gate

Conpound A or anol f T MiFatt on can
nmedi um chai steapyl Rigehod ex: particylarlye spdamn sigagtl yasharate); a glidant (such aatamcrrlalcollmdal

further aspaety. bhek&s Si‘HEerk &M&%' g@v.pplgy&oﬁﬁ%e?@i%@ﬁ 3?1%51\%%3

fornulatlon conpr|5|ng
f or mul at i orpodugityiene glkieal (E':Eﬁﬁpa D@Eet@vlmdmdma@hémwmmyghgﬂuéceilgﬂese( HEME) afa

mi gl yol). iowmolécﬂlggwgé Uht ek RARTe g«{qc}{@wm@ﬂunmﬁ%ﬁt%wl ation of

the invention 1s a e Sul arentera
adni ni st r athydrexyprpwyleetnlese: (Mﬁénfeelpalmomcnbrwde@, ainylraxpetbyledllulose (HEC) of 2 low

admi ni stratm&ufal?% q?9§ta§9t(sue eeséee REH OF Ale) ada@oﬂmtcra@fowe eﬁcél{&ﬁ)se ofa

gastr0|ntest|na I nc n1n|strat|on I OSU
i nt r avenobudlPy malasulenaeigks; (pamcylar tindgrssererobpfidypyrroldone posHPME, of a low molecular

[ ntrabuccal | gy, eﬁa&%@pﬁqgmwg\ﬁ AR G Al 4cm(&§'em§ﬁ§@¢,a@%§.hym an

|ntraper|tone y, recta gua topfca
or by any Cﬁlk@ér{l‘l%(f@h@)@mle Spdjg[ﬂésalt thereof, an oxide of magnesium, an alkali or alkaline earth

metal (for example sodium, calcium or potassium sulphate, metabisulphate, propionate or sorbate);
one or more disintegrant (for example sodium starch glycollate, a crosslinked polyvinylpyrrolidone,
20 a crosslinked sodium carboxymethyl cellulose, a starch (such as maize, potato or rice) or an
alginate); a colourant, a flavouring, a tonicity-modifying agent, a coating agent or a preservative,
It will be appreciated that some of the above mentioned excipients which may be present in
a final immediate release oral (for example tablet) formulation of the invention may have more than
one of the above-stated functions.
25 [n a further aspect of the invention a liquid formulation of the invention is adapted to be
suitable for oral administration,
Suitable liquid formulations that are to be administered orally include those in which
Compound A or B is presented together with an aqueous carrier, such as water, A formulation of the
present invention comprising an aqueous carrier may further comprise one or more excipients, such as
30 anantimicrobial preservative; a tonicity modifier (for example sodium chloride, mannitol or
glucose); a pH adjusting agent (for example a common inorganic acid or base, including

hydrochloric acid or sodium hydroxide); a pH controlling agents (that is, a buffer; for example



Suitable formul ations of the invention that are to be adm nistered
parenterally include those in which Conpound A or B is presented
toget her wWyhh,Ane@@seous carrier, such as water. 15A fq,rcgp,&}ﬁ{j]m:ta{)
the present invention conprising an aqueous carrier nay further

conpri se one or nore excipients, such as an anti m crobi al
preservative; a tonicity nodifier (for exanple sodium chloride,
mannitol or glucose); a pH adjusting agdnt (for exanple a conmon

i norganic acid or base, including hydrochloric acid or sodium
hydroxide); a pH controlling agents (that is, a buffer; for exanple
tartaric achPgarcaeid:dceticasider eitricdcid; asugfadtany (fopexample Sedinmdodesyd sulehaterfSPE) or
sodi um 20d frv R ¥as I Il oL m; §
serves to he leso)fsﬁ%)ﬁb;ﬂisgr \g;ﬁg@%@ |E {?Zifg !ﬁﬁ%%g@etr}]l? %‘?gﬁd’é@gg&r}g@é ‘et a%%t‘]a:m]’
a pol yet hy| epryegivienoklyen ohlpdraxyypprdiytyciodextyrorpadlyxinyi ahlopide (RMR)) onan
chl ori de (Pa\rlllfgznhéi or an antioxi dant. Parenteral fornulations may
be in the formof ‘'suspensi ons of active ingredient in association

wi th an aqueoud.igid arelrformantatiomomay hgan the derresflsyspagivan ofacsd ingrediers in( t hat
is, solutions of. active conpoynd. 25i ncl udi ng.,water as a solvent). In
thi s cont exteepal Tl SRR SR & braterel el A e
whi ch at | eattiof¥aaiveachponed inalpdindivatet ad ssolvantiolnubis comteat, tlehawe 5C
and at nospheric pressur.e nd the.term ¥suspensign" ans that.nore
fhan 156 of  BarRurRRE e Sk a0 iR b BORANA or R Bgrehéth
condi t i ons. soRyipn atabowti 5 endsat@ospagrenirGsirg rand the p@msSs\GpSisi@h’Bmeans that

hydr oxypr opyl t hyl cel l ul. ose PVP and SDS, but . .oth .

al t er nat'f veaéoréirt 8 “B "sogial & .'"%W@grgatﬁﬁé?lu%?n Rt iSB?hecﬂPcEt'%gfygifgl(j in the
per oral anddigersentagengd fof mEprnsiasiaorisydakyprbgyl meihgktllisse dePBNdS upon

many factor ch as.t ur, nd.,amount .of active . ngredient
present, an lofﬁ'esug OUN at}gfﬁ@’f‘ﬁ“ﬂgﬁﬁ @gfﬁt&nm{‘é@aﬁ'&h%possﬂ" vent or
ot her w se) t hatlh arethenspagtkbelpreseEn 2008/ HG&IETY 5 Pquld (ARG iO0Dapasing 13 -

I n anot her aspect . the.present_invention. provi a, parent er al i

For mulat orCaoor At BPATESM AR SR SaPh Gt i ARk e

addi ti onal agernt golyélindenadigid! {REG) landgreinhaly ialse bthiahel antl/opaharietabiy hetie citric acid
gl ycol (PEG and opti al!nld}/ @I SO %t,hanol and/or tartaric acid and/or
hydrochl oric acid; o™ WroclgEt ¥y &hi ori de (which will be dissol ved

in the fornul aiii eodiym ehictide pvhicnailllby dadobed ét thafoahylation), and optionally also ethanol; or

hydr ochl ori c agi nd/ or sodi um hydroxide, to brin he -1 to . .
Ui abl e val gt ST AR GRS P Tes g Rl OF RS Gartcutany in

(di nmet hyl acet am de)thandgedpt8)osral |y al so a nmedium chain triglyceride

(such as, O m lgl Bfﬁ-ldk '(dir%thyl acetamide) and optionally also a medium chain triglyceride (such as
miglyol); or

v. a B-cyclodextrin (such as hydroxypropyl-B-cyclodextrin);

vi. atonicity modifier such as sodium chloride and/or mannitol.

25 In a further aspect the present invention provides an oral solution comprising a Compound A
or B, water and at least one additional agents as recited in (i) to (vi) above.
[n another aspect the invention provides an aqueous formulation of Compound A or B
comprising a solubilising agent such as a polyethylene glycol, B-cyclodextrin (such as hydroxypropyi-
B-cyclodextrin), sorbitol or ethanol,

30



v. a p-cyclodextrin (such as hydroxypropyl -P-cycl odextrin); vi. a
tonicity nodifier such as sodiumchloride and/or mannitol. In a

y .
further asyeU&Ie&17pr esent i nvention provi des an i nj ectEI/EBIwl/Asté40n
conprising a 15Conpound A or B, water and at | east one additional
agents as recited in (i) to (vi) above. I n anot her aspect the
I nvention provides an aqueous fornul ati—f’i;- of Conpound A or B
conprising a solubilising agent such as pol yet hyl ene gl ycol,
p-cycl odextrin (such as hydroxypropyl p-cycl odextrin), sorbitol or
C a3 AF L RRAcaREhe e ARk DN R YR i
Thi s f or nul Gememing Arer Band h@anotoﬂmfpemxla@om@d|ﬁuﬁnec@mpnsetarm@hym@nmd@lycende
(such as m L&f\%'s)n In a still further aspect the present
. ; g iglyo). ! e
i nvention provid a parenteral formulation conprising a conmpound of
formula (1) and lmﬂl fintties aspent the Ipeesénbmvention frovidds en olosejutiors Brmaulated comprising a
chain 25 11 Gp6ld ot forkntd 6 aRDITAO THR kdrmulatian can bl cSihbist o tnléalm%f,am
aspect the present I nvention provi es a sy 1°0A conp
mi crocr yst atriglyeeide ghi¢hdsosgyadhd pol yvi nyl pyrrolidone (PVP) or
Formil at1 ons. of 1 RLTHEADAFGR! bietoss Rl AR o MeSp AT oy | Heiavie
conpri si ng ®abarenteralyadingni@Bpere pkhe datiny padrdcrah"mludés iy megerbf adanmstmtnom that does
the appr Oprﬁo@%@m fsgp oﬁip?tfnﬁﬁjl Y iloh to tﬁ? § tteét%nlslrac acf'l li'nc: gsa mmlstrauo
I ngredi ent may e provi ' de use 1% ne
pr epar atip onsubtutfalefmstyr;rmtrat'qnousl)oﬁntttahl@rlaﬂw &nmadmna(lf (mtraeacsaﬂp Iueraauccally,
sol ut I on, Hﬁpcu?a%e 1 al Hgglﬂt?ula rgr(c)t 63(! @e%&s? 9% neal?l Oe(c):ﬂflﬁ subh ual
solution, for exanp & parentera BtPon) ex e 5 "&li ]H’
conposi ti onwpialy, bsemhadartdneorfbwrany omerapasoderadrou@rrprl sing active
exal pi ents as nevbbrhhebit B IRRARE ialp RBAimiRefd bENEEhy polpggnose
of dil uent whidi Gempmand her Baspleened mgahemmghdmﬂqum;:amtrj smbh soveEDSi ti ons
ar e her ey nafter | BRI of B Bt Bt Gl e SIPASHLANRL ml) Niner copris
renoval of Qtieloumnte/eacapmmsesuc:(lfas)an maﬁmd)tmlsmhmm aftommyandchﬁMIﬂannanple
\?\LI Eﬂenggvf%t}ilu%;chlo(?{deargaﬁﬂﬂ&%n%ﬁl@c% I’%‘P tr]ndst%% %{"t (r)]r etxagrﬁ as rfj}ﬂn inbrganic acid
aqueous sol erthiagmincluding hydrochloric acid or sodium hydroxide); a pH controlling agents (that is, a

buffer; for example tartaric acid, acetic acid or citric acid); a surfactant (for example sodium

20 dodecyl sulphate (SDS) or Solutol™); a solubiliser which serves 1o help solubilise the active
ingredient (for example ethanol, a polyethylene glycol or hydroxypropyl-8-cyclodextrin or
polyvinyl chloride (PVP)); or an antioxidant.

Parenteral formulétions may be in the form of suspensions of active ingredient in association

with an aqueous solvent or, more particularly aqueous solutions (that is, solutions of active compound

25 including water as a solvent). In this context, the term “aqueous solution” includes formulations in
which at least 99% of active ingredient is in solution at above 5°C and atmospheric pressure, and the
term “suspension” means that more than 1% of active ingredient is not in solution under such
conditions. Typical dispersion agents for suspensions are hydroxypropyl methylcellulose, AOT,
PVP and SDS, but other alternatives are possible,

30 The number of excipients employed in the peroral and parenteral formulations of the invention
depends upon many factors, such as the nature and amount of active ingredient present, and the

amount of diluent/carrier (aqueous solvent or otherwise) that is included.



I n anot her aspect the present invention provides an orally

adm ni sterabl e, imredi ate rel ease ioforrnulation conprising Conpound
A or B, a Fohd &such as mcrocrystalline cellulose), ,

di si nt egraﬁt6 2?6385%#7‘23 sodi um starch glycollate), a bin ecfn?]?éza%%uugsw
pol yvi nyl pyrrolidone) and a | ubricant (such as sodi um stearyl
fumarate). Such a fornulation may al so conprise an additional carrier
(or filler) such as mannitol. Formul ati®@s of the invention that are
in the formof inmediate rel ease tablets may be 15prepared by
bringing active ingredient into association with diluent/carrier

usi ng standard fR¥RHFLAIESSt thewpreseridnveationtPagyirss alpasepidra) fmulatidorromprising at he
skilled pergffhouhd&lor B VeerdRa aiWastBhy addftdRM hntsOFhe ﬁigﬁaﬁa ents include:
conpr essi on/ conpaction, drying, mlling, mXing, tableti ng and
coating, as wel I as pUymHivisat glnes(PEGC) anveopionstlpelessetinsol apdipr taseginplidandor
described herei pafb&ioric hdld,@pe aspect of the invention, acid addition
salts of conpounds of forrmula (1) in crystalline formare fornul ated
in 20tabiets. i spdiprechloside (ilish prilbbe dissolved ip thedermwlafion), antheptionally also
formation of a ;s_mg,;oqioﬁorrposi tion suitable for use in the preparation
of a fornulation of the invention (for exanple a solution, such.as an
aqueous sol uti di) exhideaeploneacidghiletsogivadedoxidotbring s pi eresmidbleoofalue

di luent/carrier lswent) froma formul ati on of the

i nvention, or a(%g%glgﬁ%(@gﬁyer g'rsﬁ’lryéti on of the invention. 25Sol vent
may be renoved iby walpMd¥ (danethl dcetampid) antl eptioniliyuadss alredinm chan trighyseide (such as

skilledjn the aff,if gf exanpl e evaporation (under reduced pressure

2

or otherw se), freeze-drying, or any solvent renoval (drying) process
that renoves sobventa p-sysiddexign (sathas hydwnybwpylfi-cytladaxiring the integrity -

of the active ipgredjent. A, ex le aof dryi.ng i.s freeze-drying.
Thus accordi ng ‘{'1'0 a %u?'ﬁglﬁerc’dﬁeﬁg@ a%ﬁ‘og%u eChl}gﬂ\H/‘gan d%%BWa‘P‘Ha‘re i's provided

a freeze-dried 30(Iyophilised) solid conposition of the invention.

In the preparati Li.d .conpositi.ons of the.i ntion, the.

skilled person \I%Ip ??Rg%gfpéééﬂ’ae éeg%)ng'a[t]f’ ?né' BPgDEs AR énj%fgq}élgts?lgtwglm'@%i"ﬁiaent s
nmay be addedbrgtound 4or Babdte asd @ frestpné alditiboel agemevusidecied in B (vi) above.
e i )

as her ei nbefompssigieaoiubilisids adentrstidhess apoigethyiene gPsIOPEfchtiexratiglich aORatoxypropyl-

exci pi ent added wi th view to aiding the formation of a solid
o e roeieonsamdl X

conpositio ing the process of diluent/carrier
renmoval (for exapfuthdragodtktRlpreséibl MhERin prdlid&ATRrentBRMORRRtBA comprising
trehal ose). A Sﬁ| iqld] corrpﬁ%,i tion Q? Conpound A, or B, thus )

i ncl udeg® a COMYY £iebh 2ndhethanele Hhis fmuliionssr fyrtpercomprissd mediymchaiy triglyceride
content, ot{ehaéR@loB. sol vent of crystallization, is no nore than

10% such as |ess than 2% unbound sol vent, such as water.

Forrmul ati ons of the invention may be sterilised, for exanple by

sterile filtrat iIrszktiﬂll’fulﬁHi@ﬁécﬁtﬁ@-ﬁkﬁﬂbin@ﬁﬁtfﬁoxﬁde‘sﬁﬁﬂeﬂté?él?orﬁnﬁiaﬁ@rcﬁmﬁrisinga

packages, such asﬁg al s, cartridges I{;\nd pre-filled syringes. Sucl
processi ng Smepddehiprmyla () and DMy Hugtogpulgion e fypther prspnriee 3 Bediymachein i d
conposi ti ortrigqpce;—ib@(sﬁdﬂ\égﬂﬁglm= Before adm nistration, the dried
solid conposition may he reconstituted and/or diluted in, for
i nstance, water n gl furtheraspectine prgjentipveniign peyides & salid doreplation camprisngher
sui t abl e sahifoc@Railine cellulose and polyvinyl pyrrolidone (PVP); or comprising microcrystalline cellulose
and sodium starch glycollate.
Formulations of the invention, such as parenteral formulations, comprising salts may be
30  prepared by addition of diluent/carrier to the appropriate pre-prepared salt.
Compositions including active ingredient may also be provided in solid form suitable for

use in the preparation of a formulation of the invention (for example a solution, such as an aqueous



The amount of diluent/carrier in an oral (for exanple imedi ate
rel ease tablet) formulation 150f the invention depends upon many
factors, nature and anount of the active i i At
is enpl oyﬁﬁgg@tﬁﬁgnature, and anounts, of any other 28{15 |2t%6l]}é0rl1}%ésw
(for exanple further excipients) that are present in the fornul ation,
but is typically up to 40% (ww), particularly up to 30% nore
particularly up to 20% and particulardd-up to 10% (ww) of the final
conposition. The anmpunt of additional excipients in such an oral
formul ation of the invention al so depends upon 20factors, such as the
nat ure and Kiyamtiorsrample forpaiegteral adgriesernean ex fvzpore s Sushspopesitionaimaxed in the
as the nat U gy o A\ 1ia EtHHsthe 20f L el SOHRP
di luents/carri _grs e{nd/_or Sotgﬁerve?@ff%(ﬁe_r’ Et)l((gll Bifer%ftls E%e %ﬁfgﬁee presﬁeuﬁt%]er
in the formxciaiensas haseinbefgre defingd pndg epitosal rneb @110¥e({w) of dilweppancléoir karieras
to 5% (W WnerdiiflrtOlerhbd! dRIch cabsiliond A1t RGL ' |Gl ¥y A
(w'w) of thgrfi nzfl ceolrrpdsi tclﬁgn. go_lsﬂg %or rmflgﬁegﬁzg&gpY‘ﬁ?ﬁ#ﬁé‘ﬁn@%ﬁ“é&e&f
adm ni _stferetlie neentanal i an patients (i ncl udi ng 25hunans), and _
according 10 a kyfd AipoBARGE tRfnvefifon'tlY B0 tadlb toGal bPailybhifahlePthdSbhnpe
a formulation of the invention for use as a pharmaceutical.
Accor di ng tselvant) fremadermadatien of thé invéngion,roy @ pericemrate ama!latign pifthe/indetiom which
phar maceut i i kel udi ng. : . jnvention in a
nodified re @jafsc';e @Piﬁg}%éﬁﬂglrfld?%solégg@%?@b%%%“?ﬁ%egpsn%o{ﬂﬁ l(c))lrlfal pat ent
appl i cati on WO Osinbthengsgect thagrasesit évemion gdioyskeomunrglyofdmivisterablel dipoediate release
is here i . " 1.5l "
phar mcout | o aioncbabihs VerR| £FE, g chien Gl fIBEL MR FHTREE
person to idighterientdwgh exvepiosi stardglfcollate)] abinden (such astriobivinyhgyrohide) and a
and/ or rat [ 8 4640. -
6.~ ol t or PR TR RRE ot Kivert) SLCA T PRy SR AR P Abifona
def i ni tion qarisv{cd&der) puchrememiitobd St at es Phar macopei a (USP XXI 1) at
pages xLiii . an\?\lﬁé uYaéBras S ime%tiﬁ&%tgﬂeelﬁmlfgmpﬁi &IEE rb184sE Rk may be
di sclosure in IC ocunent '1's hereby incorpora ed y rererence. I'n
t he presentprepased by hrivgifg ative mprdicrt inta pssbeation owithdiddent/carrienyusing ytamdardan
appropri at i £ /.G . S,
ahroh car r1 S o B 2ahdcs AR AP R B e s e AP Bl LD TP
of the onsegramypdibudirceticemprkssionl/cempastiod, dgang, wmaling) grixaug, eableting ndscoatirigeas well
termw | | i I : . i nc
compost 1 or up ihens Sk plon3, BB o Besk e Bedohlr, B B of e
provi de f oringentign atid pdhidpn, saks dfigpwpamdeef forowladh it erysteltivefitm pelfeasitadfin
drug (i r;ov\n'hlglgsdrug is released at a sufficiently retarded rate to
produce a therapeutic response over a

There is thus provided a process for the formation of a solid composition suitable for use in

the preparation of a formulation of the invention (for example a solution, such as an aqueous
solution) ex tempore, which process comprises removal of diluent/carrier {for example solvent)
from a formulation of the invention, or a concentrated formulation of the invention.

25 Solvent may be removed by way of a variety of techniques known to those skilled in the art,
for example evaporation (under reduced pressure or otherwise), freeze-drying, or any solvent
removal (drying) process that removes solvent (such as water) while maintaining the integrity of the
active ingredient. An example of drying is freeze-drying.

Thus according to a further aspect of the invention there is provided a freeze-dried

30 (lyophilised) solid composition of the invention.

In the preparation of solid compositions of the invention, the skilled person will appreciate

that appropriate additional excipients may be added at a suitable stage prior to removal of



iorequired period of tinme, optionally including provision for an
initial anmbunt of drug being nade available within a predeterm ned
time foll istration to cause anlnltlal desir iC
response) %onps?)ng%?ons whi ch provide for a "del ayed” rﬁ%ﬁ;@ﬁ@@?&gb
(in which the release of drug is delayed until a specific region of
the gastrointestinal tract is reached, follow ng which drug rel ease
may be either pulsatile or further nodifs-ed as indicated above); as
wel | as so- Iscalled "repeat action" conpositions (in which one dose
of drug is released either imediately or sonme time after

adm ni st r atdimpnt@adef. ot eramptiosake @reofagh@asetitiats, aHInraty(be cciritrmie)d and/or

del byed 1 el “Shsist S ERRERLbes R4 Lurnfind L AE ha R DR PR o tgoes
or ext endedylth aehesamemmﬁg ﬂhe tﬁgmemarofa spiafaooqbom‘iomufm inWebtien duéing the proaess of

Goap oo e ril ek i B 1oL LB o RLABEES, il e, RARTRE Stflptorhe

dosi ng interval A(sohd ermp]msrtmwef @fmpohed AvnBahusdficlalizs e sorpsitiom int whicle solvent

to produce deswed t c.effect e may. be unifor

and)or  consturEryEr S SRRE Hef it FitenL AT pRRL BB s oR abi 4 1 such as
Conposi t i onisssalant2hieunbowmeEntiven, snralyas vandr. exarrpl e, be in the formof one
or nore the fol ovmn skill ed

t ha

o e arts bog Esiputbrnd i Dl e, KRBMTpl Dy ity fo
desi gned tcnurcelaeasaﬁ aatl/ol Bitksltin® @rimagfpat lagesdsudly asnisls cﬁrkt&igéﬁnﬂlpireaﬂilieamyﬂ]rrges.

uestion r es a.particular reqgion of the gastroi ntestinal
Sen & Bt or SR ESeAHBE gy iy lso b€ s P Miast G PR TLGRL L bR Bposidon SF i
gastro-resiiatearibn.coat i ng, such as an enteric coating |ayer, providing
for rel ease of art of th r resent in the fornula

in a specific ngf‘J %“‘t’ﬂ%raag%&eoffrﬁﬁé‘g‘tdiucﬁ'gﬁosftpﬁﬂaylbgEféﬂnsﬁg’tefjﬁgdfor biai m,

i ntestinal fepstoms, wadd, ;(Hy&:onglcilisﬂhﬁ glidoke mtunﬂrmbrtanpamtet niithtad ©hBipat ens,
whi ch ma bein he fo cro artic eres. or |l ets, .
oo o1 g dr ug TSR eRt fRbelle G aRR L Rl st RSl oo Flymiation
for gr ﬁdyal ofelmﬁhwﬁ@ dzbertdl epv%mgagmg%aég Z%mgggrh)agggga;ii gxggmft bfxhe idtiee 1ngred|ent
stomach intp the en -
Furter t i Btir oty i 1 ualire: a0 GOV SLA AP (oA Cr R e T ot

a pre-det erdxcipizdisy hiteye présent ifrdic rfmrhmtailomsauto@typrcalw Wpdo do%mema; m&umﬂy up to
solid sol ut gws of

v At rix
Form of o vilte myfmegieulay us SY20%, 35 bty b o4 gl eff e G spmposiien. The
pol ymer, i rnnvdnnodfadldm@amdc@me i @lck sn a’aaﬁ)ﬁmbguomytheinvgﬁt&duab depefidsapen
er osi on of e tabl et Aan [or diffusi onpri,Se .8
b1 oadhodt v HayeRth b RRrEd sy o H ar b oesiihest BRh GRaoyar Brielan o
conposi t i omaafre, }ai@ammer\?ﬂaﬁﬂ other (ﬁrweﬂﬂs ¢lat a\rampﬁginlmrt]s@d‘arﬁek’uaaind/gr other further
gastrointestina or. .e e, t.he st . Thi,s..i ncl.u o
ot g or SRR h RSyt i FRA e ot e T i aof S oy ety wp o %
respecti vel gwyw), asd Mehhdeaﬁanﬂ(ﬂtshﬁdgkm is kypicullye.rpea 1L @0 Givig) 'of Sy Sih &l RBmpdsitjon.
So-cal | ed "pend Vi.ces .is attached to an i.on .
oxchange r eot n. THRTOCHISNES Sttt Mrefof fue ity B ot Shg o Uiyt
i nfl uence dfunﬁhh&d’ndlaﬁn‘msdl:ﬁg’ 10 a@ilirthet fspedh of Wakiverdiontheretis thas proviaed a fofflation of
exanple, the acid environnent of the stomach. (f) Devices in which

rel ease rat'8® BYSHPEELT Ve ¥4 ?rﬂ]af’eé’ﬂc y way of its chemical potential
(for exanpl e thecsdnptd dIﬁJthld‘fﬁ}pecﬂnﬁﬁl@)m\SMﬁdrﬁﬂiﬁreil.ﬂprwh'ti&ih [ﬂ\&hllgacétﬁical formulation

rel eased b fusion thro nbr anes, . 1 ncl udi L til
syst ens. ymgu ing a compoun tu lge invention 1% a modltlieg release Pogmu ation as %g cribed in

International patent application WO 03/101424, the relevant disclosure of which document is hereby
30 incorporated by reference.
The term “modified release™ pharmaceutical composition will be well understood by the skilled

person to include any composition/formulation in which the onset and/or rate of release of drug is



(h) Devices that act in accordance with an external signal, to

rel ease a small anount of drug. (i) Active, self-programmed systens,
which may sensing el ement, which el enent resgoRdsy

parti cul ar g ?MBFQ%I envi ronnent to nodul at e drug dellvery gﬁ?“?u
Silastic controlled rel ease depots, which release drug as a function
of diffusion of water and/or gastrointestinal fluids into the device
via an entry/exit port, resulting in di¥solution and subsequent

rel ease of drug. The above principles are discussed at length in

prior art references including Pharmaceuti sch 25Wekbl ad Scientific
Edi tion, 6,2l%s5rd Ppaaignic wmanpuasipnsgad (thus inclugessheglelintion prevideddn the Uaiaddtarayo|

11, eds. Laﬁgﬁrﬁac%ﬁga ww&)%g@geﬁ(?ﬁ%l‘@h%f tﬂzlpfbrfdcgfﬁreatﬂﬂle 9&9@1@ relevh? dB#osure

| ndustrial Aspect Phar maceuti cal s
Phar maceut|léa{hlqbrde@-@eetl@%f)byatcom@@éb@@fqr@cqm and pages 191 to 211

of "Phar maceut iigge Tégélt ofsk Qﬁ%@fe@frelg@@ﬁgfbé:@gﬁh%} lgf'\:f ay cﬁgn aMTo;E‘rate

Aul ton (1988) (Churchlll L|V|ngstone t'he ‘references
cited ins t baEpRsoWicANRGcenabiE @Gt vadprsother InsarBowhisk tasdarop means (aslappropriate)

whi ch docun@@és%sﬁ{oeanu%@@aﬁ dfﬂfe%&?%ﬁﬂcﬂ‘i’at@bfﬁ%@ﬁs@ ml@e mgred.fehn Tﬁrs the term will

further aspect the 1 nvention provi rel ea ormul ation
whi ch conprhegmderstopdby thesg skitled inhe aTte inghude Fompeaitiodsoriicdy drg adapiah ffprsaxemple as

hydr oxy progyl b@@]’né})ﬂn 1% LdHeQ5S: Jsa:l-nmi@) " P
2008/ 063475 BEHIREAEn) ERoic 5 % sarral *e"g’tr‘?ged °}sﬁ§)?'d|eﬁtr%“d S jesacage of drug (in

sul phat e ( SHiggh émaﬁcfplea@amthanffrg@mly trded Eﬂéﬁ woipeadhiesrd tizeramumrrqns@ overa
co ris , i t r
mpri ses  hydy d R/r%;oondgm n@pttlgﬁﬂllé%ud%%§ur i (F)fp@n initi QoGRS B BORP made

and/ or NO. The e one nor e
di f f erent Ws&@éﬁ vithiga etedwrr@@d tigne foltoidget @lnvélasraderst@rcmbe dn iniriphtiesired

bel ow) . 5Thtﬁeaa£%ﬁ£1}esw?.sé}l 51 ShoBliR 's%&h%ro’%'fér’aeqelﬁjﬁede?e%%sef&rdm#(ﬂltddﬁ{h the

conpr|S|ng one or one nore furt
sel ected fr@hﬁ&ew@dg@mlmﬂmlﬂsmqﬁc region-of the gagiomtestinal tract is reached, following

m crocryst a\klﬂnl:lp&'ug ?él%a's’é rgac‘Poe eﬁhérlﬂ;}afsétf‘\l@‘g} ful(n?élju fiRd %qalyﬁécﬁz}bg%yajs well as 50-

fumarate) or mannit he i'nventi on er prov
further 'as paded “rapeﬁmmrl”@dmp@lt@as@n wbwhrgn%dqswf dc@tprql@sngpnkmmmately or

gum _Of COMpLISia Pl AAIERNAM AL LEOAARIIET A4 BRE), bel 0w . 10

Sui t abl e ease formul ations may t be prepared in
accordance wit g praf?d tedthe ecampesitjensof tha iplantformeaydeder aidetayed tstedseloamedre

or in the abovartentd o9 (]‘3%? rﬁ?d?&@ﬁe@qu{eﬂﬁe Y“fé‘le%'é o‘"f“rdﬁl\gvb‘%nj oY% time. More

In partlcular I n conp osit i nvent act1 ve I ndgredl ent
provi ded t dgiétnqwtﬂr ceamnqamana of Piecn veneanrnd yckel aﬂgp@d&t@ptmkeascmmb&herw) to

particul,ar GORBOSLiriQht AbsebP&rub BwYe? ‘Eﬁe'd%&]né RueaPARAbEL VL B thdurliRE B fles per

active ingredient 1n a polymer
unit time) to produce a desired Iherapeullc effect. Release may be uniform and/or constant over an

extended period of time, or otherwise.
Compositions of the invention may, for example, be in the form of one or more the following,
all of which are well known to those skilled in the art:
25 (a) Coated pellets, tablets or capsules, which may be designed to release at least some of the drug
when the formulation in question reaches a particular region of the gastrointestinal tract.
Such tablets may, for example be provided with some form of gastro-resistant coating, such
as an enteric coating layer, providing for release of at least part of the drug present in the
formulation in a specific part of the gastrointestinal tract, such as the intestinal regions.
30 (b} Multiple unit or multiparticulate systems, which may be in the form of microparticles,
microspheres or peliets comprising drug (which multiple units/multiparticulates may provide

for gradual emptying of the formulation containing drug from the stomach into the duodenum



In this respect, in particular the conpositions of the invention are
prow ded for oral admnistration in the formof a so-called

“swvel |i ng"wendiddsgds r el ease system or a "gelling matripercrzenrmoa640

nodi fi ed-rel ease system in which active ingredient is provided

together with a polyner that swells 20 in an aqueous nedium (that is

a "hydrophilic gelling conponent”). The term "aqueous nedium is to

be understood in this context to includ&-water, and |iquids which

are, or which approximte to, those present in the gastrointestinal

tract of a mammal . Such pol ynmer systenms typically conprise

hydr ophi | i ¢ madh®fthet tiroueh dher sall anddareqiitesting whie Eptopsing Arpg by Msedgtermined
a gl assy, or atratgeast partially crystalline, state, and which swell

when cont act ed vvlth aqueous nedja. 25Modified release of drug is thus
effected by EMdoprulationecasiorising disearsiensiongplidseluiens eBactive epnegund in@fmatrix, which
sol vent into t%{@@'ﬂﬁi@rforﬂp&ra'\%ax i bl fap%r artichigrP o ﬁﬁg?ém &'afp](o#zﬂeprh which

of drug through the swoll pol yner and/or "erosion of th

one or mbre of digirelRaseriakessEzopdy ey pegradugbsurfaesgrasional Vleﬁﬁbtﬁfrﬁltd‘ré diffusion.

pol ymer mat r 4 syflfs AhiAdLmRe TBeHh 1 S layGu

pol ymeric magcgr;yal sS (a(l:tl ng ase car rélrﬂc;ﬁress}ge a\XAewr \ﬁmﬁ Y e%’??&l&é‘? fohepmcmged
hydr ophi | i ¢ 30ge¢itiongf conppatieraf tesfingenen tlmarpgrtwﬁ@rrrﬁg@omfdhef gastoiniedtimalgemct (for
conposi tion i ngligdg HOA§GaMh.t Th

g/ nol, and which eit her9§ ?&9 arlgmgi? h‘%gg%t?ﬁgs%girn%%f% eggte@ ﬁ?ﬁﬁd bigh densny
VO 2008/ 068475 F5TIMESBRIBTIGHAGE O/ell a3 - calledyvolwwstanlagghry spdtcatsed i n

contact i th ) aguemiis<NRflhe dedRedel | 'g)

rel ease Iof dF l)Jg fromthe carri e? Slﬁh%ﬂ {Pgé ggeﬁﬁ%éleg ﬁaanrlﬁg f’g@f‘%re%‘“ which
whi ch may be syrrvivss ifer eradyshirelease of tdmigs by nedyuefein8peaky 98 etisariengemrgsent in the
such as mal t odgxdfi gj%%i h,

al gi nates, pul F‘%%( O%S%ﬁégﬁé%gﬁﬁeéﬁlg@i@dﬂ%dﬁ@%" g?tgrsleaﬁérg{?g the |ike;

ot her nat ur al %Wyﬁﬁems“’hlsluedrheaa% raisr of diuags centislled by wgelofitits herpical)potential (for
pol y-L-1ysi ne; mmlyﬂ}f@ ?/t |c aci d);

pol y( hydr oxyal kyl met hacryl at es (for exanpl e _ _ _
pol y( hydf oxy &2 1vystems hh?!hlyh arug) 15 released X siorethieyghe membriangs, énkhadin enultilayer
Car bopol Tm) ; cg Qher; polyvinyl pyrrolidone; gums, such as guar gum

gum ar abi c, ara gum ghatti, iolocust bean gum tamarind gum

gel l an gum gurﬁemﬁg @aﬁvhacca@aﬂce “p@@me#emgll signelntogelcase i emél] dnaqunt of drug.

pol y(vi nyl a V, (

(PED): and oS rur csaoEplEranRa tyng 2y O Say, QR £ e (el \ffch cloment
hydr oxyet hyl celr¢sapnsis & %ME@)JI&T hlyt@g@?d)ﬁpvwweo@b moHelate diugEg)very.

met hyl ce} | ul ) I r |l

( CEQ) e% hyl ﬁ? ?Flg% (ECPR@(PEH ﬁ@%s{:) gg I'Et%ﬁ) relea Q‘Q@%?Bh’ﬂc‘t\’l% ot''dffifion of water
car boxymet hyl hyaql/gb(gagt(q‘gtﬁs@muﬂqidg gréo (h@pdpﬂ@wa an entry/exit port, resulting in dissolution and
15hydr oxypr opyl (HPMC), hydr oxypropyl et hyl cel | ul ose
(HPEC) and sodlsﬁt@%}rﬁbrglg%rg{ﬁﬁgcel | ul ose (Na CMC); as well as

copol yners and/or (sinple) mxtures of any of the above pol yners.

Certain of the ﬁt o pgﬁbgasl&ra%ddi&%szm&m phibl A 16 kereRfs SRR AAE S SO isch

way of standar
35 Weekblad Scientific Edition, 6, 57 (1984); Medical Applications of Controlled Release, Vol I, eds.

Langer and Wise (1984) Bocaraton, Florida, at pages 1 to 34; Industrial Aspects of

Pharmaceuticals, ed. Sandel, Swedish Pharmaceutical Press (1993) at pages 93 to 104; and pages
191 to 211 of *Pharmaceutics: The Science of Dosage Form Design”, ed. M. E. Aulton (1988)
{Churchilt Livingstone); as well as the references cited in the above-mentioned documents, the
30 disclosures in all of which documents are hereby incorporated by reference.
In a further aspect the invention provides a modified release formulation which comprises a

gelling matrix. The matrix particularly comprises hydroxy propyl methyl cellulose (HPMC), iota-



For the_conpositions of the invention in the formof gelling matrix
systens, we prefer that the 20 principal swelling polymer that is

enpl oyed !@Oljlg@(%g@gtodextri n, scleroglucan or carboxy Ty(g%w(i(}g@g,s

nore particularly, PEO or xanthan, and, especially, HPMC as well
copolynmers and/or (sinple) mxtures of any of these pol yners.
| ot a- carrageenan is an alternative. When PEO, xant han and HPMC

are enployed in (that is, as at |east -d8e of the polyners of) the
hydrophilic gelling conponent, preferred nol ecul ar weights (that is,

wei ght average nol ecul ar 25 weights, as determ ned by standard .

t echni ques, “aBRREMaBsodEmsieateylsulpbite IR andien gharausaf Gepamweriithermagrix
refracti on debagd 8ydbiyprafyi el e@lﬂwequpw@?,q&s._cmg@&a@;nmopﬁﬁo.byhevmwc

of standard calibration curves), Ie:d%)ht scattering and/or ‘

ul t r acent r i PAYR8 opeemIrN gy twor o fopetERMC RS difFsant viggogitigsor mpalscylas wgights (as

5, 000 g/ nol gekipibEPangRRerOHW00 g/ ol , such as up to 100, 000, 000 g/ nol,
particul arly 1;5_ to” 25, 000, 000 g/ ol _and nore particularly up to

20, 000, 000 g/ nahe inxgniipppleaspresfidepEmodifigdhclsass fimylaBoHPmMprisied gpaer sorgHPHCs and
di fferent rgkecib@ el Bfponeils tdMcRd FBRMIR FAPIER e ;#aa-&mg ﬁ%ﬁd-

Sui tabl e HPMC pol yners al Iis)o ei ncl tﬁde thosegrr?ﬁat I|5ro uce 2% e W

sol uti ons dhcEPelystatine qeHulogst adpbrighnt ksugh ascerBum pteasy! famsarptelens maendtoby

standard t echnigugsenidHAhRSprbAQS Bin dRRHE] RBek: AGHRS Rld!chedsO i isi
2008/ 068475PCT/ GB2007/ 004640 - 20' - TR aPEha, es'Pharr?réco%‘gﬁg"c’;(&%?p“““g
(USP XXI V/ NR1than gim; 95 g@nprgos ie-casmgeenamsanddED (asdesgphae bélowhl | y, at

pages 843 and 844 (the relevant disclosures in which docunent are

hereby incorporated by reference), of between 3 and 150,000 cps (at
20C), such as Butaemodifed rricas Briodeionp snay phes bapreparidy inbrseoudame 30th astradard
50, 000 cps @addiqlBy if dnal;ﬁagﬁ% Qb G WREL: ﬁ%@MyéﬁTth% & BSumMhX LHABS which
5 of HPMC polyners with different viscosities within tﬁese ranges may

be enpl oyedre Wellbrotker , for exanple, to produce HPMC ni xtures which
produce sol uti W?arﬁ&lﬂ?ﬂtdo @gtj(ﬁEBYﬁieVi\ﬁJe oY &1v8 YfredhSiS ?dv%de@%o the€with a
a viscosity for the mXxture) wthin the above-nentioned preferr .
ranges. Si rAhpmapsutically aceppiakle shmpPME pproFsiaretomppsifianhofithes tnweitipn ésspresaeiedin the
"average” Vihgg9fdcliveSReriiddd ﬁogﬁrﬁ?mﬁl@iﬁges) w th other above-nentioned
pol ymers may be enployed. Suitdble HPMC pol ymers include those io

ful filling theluihs gaspsitalie atipgamibe gpaipasiteranefathy nuesion ta iporvided pfes oral
2208, 2906, 5424 QrsABin iB2Brrh SPE scHSTedUNINE" h3arfied det Aidkiho matrix”
Sui t abl e HPaI\/C_ oTaymalrns t hus Fnéﬁﬂee thos%gs_olgcg 18({1(5(2%5'%% e(re.{nf gldagr%@%gg matrix
METHOCEL TNIm¢ Chase ystFman miph agtive ingragient ih grovidad together WHRQIOOSET Nt swells
(Shi n- B} SU} an Silicb@th &R NN BOLSEERNS odif dRoRAPS S Thd WBim RLAMHE Sedhdh i
w w sol uti ongn(%uepol _m;,r. |ﬂn vvatfa}? 1Eﬁvlmé§4h&% sC g{l_t ?Zs as neglgéérsg@e% ®
st andar d t €ehaingigstood By kincantext th nshideeaes aiddiduigewhiclnarg.pr hich fppragfratetd, those
States PhargReapgi de Pnbinkesial 1 e Amf?r. RREE RRARr SlstRtypRSiy Ehrhpr
as, speci fiﬂggsl I g a%)%qattrg:as 2537 atmé 2%’%8 t he relpéglan_{ \SCl G8UT «Q}é\@él) n[?nse
whi ch docurfiwdtophitie niaeromblecularctrgpioeavbith ya deffememer be ingf gldset, eatieagOpartially
and 2, 000 didke. 240 and {Rlch S¥arml e ..800 cps and
particul ar Icogfsltoet w’ee% fn%OB “and 1. ggéag%ocs. Q’K&/fhgétag?%g%g xant han

pol ymer s wi t h dddifeadaeleasy pEdug istthue sffatedtiytani ar mhené thedeltpangymgeekses: transport
enpl oyed, | Laer r . r hﬁ@ ) 1 C,
produce soldgts?loﬂg l%{gi}% ﬁﬁﬁ%ﬁggﬁgbgg@gﬂl\%ﬁ? #féspé) ert(gl’ge s\iqn)s%ifgéfgﬁ Peé@éh(tlné %v.m"en
a vi scosi t ypolyswer andomgrmsion ef) thevipeliner, Pheeorabongeof venehi wate skrysr ofrelease drug slowly
ranges. Sim | ] . nolynmers (wWth viscosities

and/ or " avgﬂf%rggw)b\%y?gﬁ@%'ﬁ%g% %&ﬁ%}}#??ﬁggﬁ ranges) w th ot her

above- nent i onedhpskyirblegpolymerib marriph Gy asSairesh| vérichansyntznispbdsthemslrophilic

i ncl ude .t hose: t ’ . ) |
(Crrel o6 | B iog hIRE TR e Pl AR wbp bkt
choi ce of potightef abevé f0I9e/rdadt admhimbditliey. t he nature of the active

(a) are at least sparingly soluble in; or



gelling matri x systenms in which the polymer carrier is provided by
way of a blend of two or nore polynmers of, for exanple, different

mol ecul ar W& HH¥/84%0r exanpl e as descri bed her ei naf t er PCT/GBUNTN46400
produce a particular required or desired rel ease profile. When
inthe formof gelling matrix systens, we have also found that rate
of release of drug from conpositions of §he invention may be further
controlled by way of controlling the drug: pol ymer ratio within, and
the surface area:volune ratio of, individual conpositions (for

exanpl e tabl ed)ySivell UNEH pisdeAth @aldet @R pol yner carrier system
Conpositions of the invention, whether in the formof a gelling

matri x syst em SAUGHhBEdif @& defipgg bereinbafera). smenablingmelease pldrugsom the carrier.
excipients (in addition to the polyner carrier system) to further

modi fy drug rel ease, to inprove the physical and/or chem cal
properties of t3yiatis sellingaepmioralymesn whighamaybe syntifetic pi dataal ghesheclpdeoces s
of manuf act ﬁaccﬁ&&ﬁﬁs,%if&'a@hﬁﬁ&cﬁxﬁiﬁ?xaﬁﬂﬁgy%agﬂogﬁ&h defteah NGar b LTk AL Ipol?ulam
of nodified rel ease conpositions. For exanpl e, conposi iong P6 ’
t he i nvent | BRIORNC asish ehlin chifpsanond therlikefther heturbgpalyomsirs guetliab proteis (albumin,
calciumpho%pjﬁ @ Taal i WR v ' te.an
trical cium15 ﬂtgﬁgéﬁ{?ﬁgtgg%ﬁ&i%guose, gn?%g:ggrbg)tg %ﬁy?@éﬁ‘@@?ﬁ% aggé%es?(for
manni t ol , sEPBPE Brly(hydromysihyimathasilat). catbonypolymethyiehé fartegampieCarhapol™);

like. Parti Qi ' ' line cellul ose and 0
i ol o R SR e b S P A SRR BRE LR B0
of the fibl |lawiskisar atspitereniing gumegphessumeyndagaesh, agutipastin,ghaarapt the like;
ot e SR CHRES Sy DU AP BT PR AL s, e
i nventi on rAd Y ertigthy lashdoss( HivisP ehygfoxy iy ldedlilosnHEG), iy drd eypsopylcellulose (HPC),

pol yvi ny| DXAERIEAINRE (I ALRAGILEREC) Sl GRIGL AL e, Sot I Ul ove,

a pol yet hyl ene gl ycol  (PEG, w” nol ecular “wei ght, a MC

of a | ow noithydhyRerysiileshulose EHEC), shrbaxyimsiytytmsyditylceimbg{CMARL): he

l'i ke. Py tifdicdiprd) ok S h | I . .
Composi 1 on e I OB Ry el B G and sodium

fol | owi ng prFoesYintiligellpgseda Calfonesswellnas gopolaneatindr (sfraple)eniamyk of any of the
citric acidgy i i : i sodi lts

t her eof , pha?‘prfbgpge)}&feir_gcadlg ﬁ%‘ngg@géﬁ%l%ﬁ%@? g&%@%rrs géggmrrﬁ] AL ?lh ed By Wway of
magnesi um Sfandaf &chmausal t s) of i norganic acids (such as carbonic acid

or phosphoric agi#l ki i : al kali. and

al kal i ne earth net alcorﬁ&%.ﬁ&%)?g%{f@&g}@ |lﬁme f%gﬂ éél’%hlh]né“ %8[{'5%%&1%31’ YR frefe ghat the
li ke) sefl pieaineigal Feelding spdlpmen gbat py opimexetiess aBIC.s ondlatexsrin, 36€Mkbglncan or
further exchib ndBY el F PP ur i sol ubl.l Lsin
agents (such ais?ﬁ%%S) , Igggﬂl %S%S‘ggﬁ'? gly pr egre}!\'/rg'%/aﬁ\/édsd,’q% oo R, HMED B el as
Conbi nat i orf§PPYmerpanditsésiimple) mixauesfaf pohefithesx pilphentlstanayageearisph elyedhtive.
WO 2008/ 0684 75RGE, 0 - . i) | appreciat e

that some of the g%@égﬁ@ﬁ??gﬁgg%@u?ﬁ% Foployed C'H)tlhxevﬁ% & Qt\ﬁﬁﬁsgﬁner?gf/ﬁad%oqymers of)
present i n thaydraphidic gelnpecmnonent, pyéferréemplacudan twetzhis (thayisheaight modregetrhdecular
one of the ahgyve; ' 0 further excipient

ment i oned aboves??ri{/‘ a @8& %ﬁ%‘%"?@ﬁ“&gﬁﬁr %{E{S S(éSHﬁi}] &%6%?133‘ U q%‘for‘??;j“ography
conmponent i%ithg [g&pdtion geterserr(imwviighsmelacular weighT saleteobiadd mmpayndf sahdard calibration
further exgiREe8NisSh( 1 i ' ase of Lling matrix

yst oms, -t R gt SEerh AU Dacchalel ischRBSS o e BfkBhore n ppgonee
conposi ti o8P &/mel bmve k00,600,000 b/mabé pewid asippntot 19,000,000 @/medl, pateicularly up to

conpositio t ; f, e oth
constit uen? 2 ’Og?’oﬁé{%n Og%r?prggrle ?) %1%519%%&1%&%6]@@%&@ g}i'?P&uM]”‘fBFS Gg EJFQ Fdhan and
for exapl 1EME nelpmerd with differdhtmolkadir vasghts vAthiroth &b Yongpaimdy ilehppldyyd.0. 3

to 55% nore 4 b CUl@r tQ 45% and especi aj | to 10 . 40%. ,
such aos 2 to gg{%‘ab vL\t/{ 1éhfl&r%Xjao%}T/n%resva}caishot ! c%ﬁeea@}?o[ﬁ%é’l,roaalﬁﬁ%zuz‘lr%ﬂ’rﬁo?“t'B'ﬁs of polymer in

water with viscosities, as measured by siandard techniques, such as those described general'ly in the



20 active ingredient that is enployed in the conposition, any
exci pients t hat may be present and the nature of the polymer that is

enpl oyed, QpSeighstfI€ range S to 99.5% for exanple 10 tg B007/00464
particularly 30 to 80% w w. |In any event, the choice, ﬁ(gBr{Dun “

pol ymer rmay be determ ned routinely by the skilled person In another
particular fornmulation we prefer that the conpounds of the invention

are 25fornul ated together in a gelling-#etrix conposition conprising

i ot a- carrageenan and one or nore neutral gelling polyners.

| ot a- carrageenan is particularl resent in such a particular '

pr epar at i onVted a?ffqtf’é\f@rmwom%xf\h SPRSXEVENE {iBiabage 2&&9{ pagudsayellgs.seecsfically,

of iota-carfi3dgaanan anacéw%%en@@ma%%gu@almgnﬁ&ecmcqhaﬁasrré ﬂ%@,ﬂ&@?rﬁn&%d by

exanpl e, available fromF Bi opol r), whi has a viscosit
| ess t han 3J©frenedit Phbdeveen épany, lfqﬂéwouwsn(@tr 2G7C), rsuchh as rbatwgen Hﬂmdckﬂ@ 000 cps,

reasured atoRtiy PR SPLRRN bROR o e gl Gl Rfyth SR sloohos. ixures

spi ndl e ¥ urdfiiRM@tpolymeperith dffe@ar ysepsitiesrwithine thiase reedes gragde employed, in order, for
iota-carra [ “
h008] oasa By e BB SRR tnix IR ol b Myt A jentigpsd ghove with “average™

parti cul ar | yischgigesdl & laysossity fordfe migturd) egbinttheabotetmaitioned preforredrafige8 Similarly,

aqueous sol er Wi he, Vi se red
caeous 20 40 IPRERE Aol L Bk Rt SRR o
Lauda t her n@@taher@someﬂﬂakddeoom:@slteemnldﬂed é«udahlesHﬁ@Cgmﬂmhmatlectb those

E f)ﬁ'ymefsi? %E@*ngqﬁ% lrlljéf!% St%r???h X:acf]ogera% aﬁﬂﬁd sn?ol{*ﬁn&‘ne@ﬁésaizoge@gl’ﬁlo and 1828

pol ymer (s) (hmwsfgxgevwm@ fophather datalks). SudatiaiPhg pnlwsctrarlnus mkluge those sold under
pH-i ndEpendtﬁpttraﬁé?lllaﬁllp I\LIE'P ?%ED?'OWTE{ r(l%emggll {D&Bgrra oqetﬁe tr%dema I?’n %ET%QSETM

particul arly, present atron nor e
but parti CL(lShlmHSlSu)mre than 20% by wei ght. Sui tabl e neutral gelling

Polyirer i nc! udgcel VN bE0ReR e YREhn HEEY 34 YRR A HRERS: in vacer

i cpof the PEO ene
parti culiar | yittexissasitiog) asanessabd Py israndand tesbhiqubssfueh @5 tiofse slesctibdall gnerally in the

nol ecul ar i . i.nal utr al
pol yrrer - o TSRl PR AR AN Dl e iR SR st
to an aquecnnspamIZdBT ami %@dd@lrelyvmadig@osofes 16 5Bich $0QurmHRBae heeby mcorporated by
- 0

Br ookf i el d PRt P o0, e G SBLZH TR, 8 el pien AP BT 1800 cps and
exanpl es Ofpastwutaﬂblbauﬁﬁﬂﬂ(lﬁanﬂdlﬁﬂd«’.pﬁ Meix€resfo Mkt Renquotyaineds witlh diforent viscosities
7500 gt o VBTn e i SO VR DU (o aty PHRAT G grares whieh
aqueous sol ptbduwoa salitsee a6 trynticmagebavé whﬁO‘@&rélgS’OO@cdsm&i(ls a WRtSIty nge mlxture)
covers the v I.uqf i cal |on vi scosity (in 33 sured

d “pr iX f ol rs {with
25C, " quot e PHl T ree BERDRER e acR i e G aEB R R R
2285- 2286. v1$cbsnElEGnti&r ti&eﬂgﬁ&m:oﬁu&%gh&nmﬁeﬂaI’rﬂigegeﬂnﬂn oger phdvyn‘mhtubded polymers
particul arl | a 20f o
B ound 20000 85 FREREr nyREY oot Geinsry AR ofoR G S fea rademar

(or 2700Qs BSEﬁNmme%mmmms Mr(@PaeEﬁ)%racwammmw 'ﬁ(magnsséw‘ewbumt Systems).
20C, using a c E ometl?é?) Ubbel e nt).

Eur opean Phar ”EB Wi ermag B?é‘??grfrﬂ”qu{)\('e 9%3’6 Q'E%Jd]‘e“ﬁirf‘l% fhat is
sui tabl e nemm@led geihb lcmgpqamoy GBS investlodde welt hd tt 0Sfedifid ofatlbaée SingdBRular, it
as will be appreciated by the skilled person, for example in the case of HPMC, that a higher molecular
weight will, in general, provide a slower rate of release of drug from the composition. Furthermore,

30 in the case of HPMC, different degrees of substitution of methoxyl groups and hydroxypropoxyl

groups will give rise to changes in the rate of release of drug from the composition, In this respect,

and as stated above, it may be desirable to provide compositions of the invention in the form of



25hydr oxypropyl ngt hyl cel | ul ose (HPMC) or hydroxyet hyl cel | ul ose (HEC)
W th suitably high viscosi ti es (for exanple "HPMC 50 cps", "HPMC
10000 cps"wo Zldessy5000 cps”, "HEC type HH' or "HEC typgEa200Mbedio
used as a S|ngle neut r al polyner hydroxypropylnethyl cel | ul ose
polymers |ike "HPMC 10000 cps" and "HPMC 15000 cps" have,
respectively, apparent viscosities of 7500-14000 inPa.s (or 7500-
14000 cps), and 11250-21000 nPa.s (or 14250-21000 cps), when
30nmeasured at 20C with a 2% (w w) aqueous solution, calculated with

reference to the dried subst us a ca il Vi scoet er

(Ubbel ohde S1IEGRRTRDEISTS 1N G [y PN T dxbrat A eV PUTIGSSTHRE i pr more
for exanpl epolynNas 60 Iord exZEl@IebeﬂifefEﬁt mbl¢parHkEightd, rfomexapieUds &fescribéd hereinafter, in
20081068475P / GB20071004640 - J{fncor orate (Aqual on), shows

typi cal |y aO"BFODRPIEFE PGS 6rs’F‘!L9re‘E'Jf’r Edrelstse BvdlenPa. s using a

Brookfi el d Synokiiea-ih @t foing of\llely hadix bydghds W Rdve aRb féuRE G0 Rl b r@fé&se bYairug

sol ution copncentrati.on, ind| e no. e sp 30 rpm fact

200, 25C ( SEEM NERMPEEY nslelfSE]e Lventioy ‘E:?Versﬁ’chF‘L‘Tﬁr EP&E?'?EideEY BﬁdkPEtC"mm“mS the
33.007-E6 ( ?ﬁalym@ radd )withdfaint | B! k@fack QkdilvoRibrleOrago toh aidiRRMal d@mpositions (for
menti oned i ncl ude Lﬁ se in, which ¢conpound of the invention is

for mul at ed TEYR'E FROIES)FOmPTisiREAreand BRlEmer fagkESHsIeNE (10, 000 cps) in a
50: 50 (Wt % r &tdriposifdnslo® gRtMRALM, wﬂeth&t.aﬂre%ﬁg@mgam@r}datwmﬁ& otherwise,
cps) & HPMC (10,000 cps) in a 35:60:.5 ratio, or together with
i ot a- car ageBRHAFPIEATHOTSELD BNF ifthsr %'PBWS((\%R d%twu“é? ihs_popyger F@'UFfaerStem) to further

addi tiongal @ydifyRir@ieteabd) tSidiphovie AR TpHySAINS/of EHelnitdBprbptiids @R MeSfina® bdikposition,
as sodi um Stng%ré)lfpfaﬁmrate io_ In one aspect the inventiogn provides

a non-inj ect @i91tha RregesoHt manRiartize r$P?}b“r’fC'<El9Pr‘|5 AIESPRFD Bubfafoppulation

or B; an HPm@mdaelédgpgdmm.m(ssuch as sodi um steatyl fumnarat e) In a
further aspect the fornulation may nprise a mxture of 2 or
HPMCs of di f f eF@REXAMRIG SOMPpEidong s?t’idhe ag/e'mnowc PMalh @NG G Y | of the following

Further, thgubgs: wdlanmomat@qﬁhbﬁdc@leﬁH éh@éﬁﬁd@é' &@al@urﬁobw@Fﬁdtes'aﬂg tricalcium
agent [such as ,sodi um dodec%/ FI phaitl DS),. sodi um |l auryl sul phate

or pol ydkyl PhREPPRLY rlagesa i e gsfipipse, manhitgl; sogtloh Wapimtdioxide, aluminium

active i ngrgba@nihd ine kb epLRuRe dilich@mscht n&&}ecryd?é{mtcbmsewmmaﬂnnol
the formof gelling matrix systens or otherw se, depend upon

factors, such &OTPRUUGRS: el heoinvenHar mayyFoRiaingne (oF r‘%‘é’e b%fs‘é? sfal!?mag dybricants:

the dose t hihpnksiurh S@athte @ diumnetafy finfaedid i theANd, am)unts of other
constituents of t he conpgsition, However, they be |n,the_ range

0.5 to 80% f orCompasi{iens of the invemfign may cpntaja agh%ﬂ? as paplicidaldibiga y 5 to

65% mone part iCudpasilions 16 kiR GRMRAdMEs RREGI Ml bie bp rh&eZ&Sﬁaé) Mww.dgnbmders
any event, the anount of active ingredient to be included may

det er mi ned RODIRIFPligapesaRossimpnial pusrassysialline cellylpseyAopalyethyiRee B&yc@c@é@ a

of ConpoundyPMerof lo% méledulte Wealhg@ MCQRL bR rﬂ@&uﬁmvls%mbadwm S Rblecular
free base, irresp é}tlve of  the numbher of individual doses that are

admi ni st er eeighiant e dike Pagigylardindersipciydegajcrocorstyipercellulpssr daily dose

is in the rang@oagoﬁﬂ&srmtheﬁﬁama&w &ﬂﬁnrpfmet SembaVe hd ﬂﬂloﬁlﬂfghpﬁ’-%ontrollmg
t hose descri bed herei nbefore de in accordance with wel

known t é&hniggli&sorgiiimacils @%6%"%@%?‘? Bed and, the Hike) arradirali feed (fas ﬁﬁ?rﬁiﬂ%éPdmm)

her ei nbef or Qits (HeARO phirdnefsu&ily ta&%pt'alilh‘@ﬂts'(ﬂi? eiﬂﬁ? e RE/m! H)aé&%ufn%r%@fum salts)
gelling matrix systens may be prepared standard technr ques,

usi ng st and®fri@oTEdls prigntsucharcRaFbopts atc'ﬁ'eorsn&omhe&ﬂc pfad)s eﬂdesm{demgmv@étweli as

or dry granygkat afdalkélink @6dkh ﬁl@ﬁp(f@rséc'aﬂﬁl/egemcéaldﬁﬂn faEa¥didtd andiHe! 11K@Psulphates,
m xi ng, 30t abl etti ng and coating, as well as conbinations of these

processes, Peirbigulplass.Propiongiss and spebdtcher e| nafter.

30 Other further excipients may include colourants, flavourings, solubilising agents (such as
SDS), coating agents, preservatives, etc.

Combinations of the above-stated further excipients may be employed.



WO 2008/ 068475PCT/ G32007/ 004640 - 25 - Al t hough conpositions of
the invention are particularly adapted to be adm nistered orally,
their use we Hockd7s1 ted to that node of adm nistrati onpef@gRMRLAL
nodi fied rel ease conmpositions of the invention, which may I nclude
systens that are well known to those skilled in the art, such as

t hose based upon pol oxaners, bi odegradabl e m crospheres, |iposones,
suspensions in oils and/or 5 emul sions:2%my be prepared in accordance
vvith standard t echni ques, for exanple as described by Leung et al in

"Controll ed Dr ver Fu danent C (Drugs, an
t he Phar maceut ﬁg‘éﬂ[eegc l?ée QR5|soms & ‘heza%a""eé'\fg ‘IOBFFFEL@S? exﬁﬁﬁl’ﬁsﬁh‘a}é\ﬁ&y be

Lee, Dekkerprésk%m)thaﬁnmmﬁipefnohoof REGRehidd, mal Ratl H6lQBAN Gnel ¢T twlame stated
docunent is_hereby incorporated, reference The conpositions of th
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to a further aspect o he invention there is thus provided a
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the i nvent i termpied FRutingly{thal isqvithquireroutse BinyeatiyGinptpyyhe thifiedipriserh tors
of thronbin, fof KA RESIxAFHNTRRSHoBA T pbRmeh R he§ls&ni®s8H Ibbe@bdgﬂ tmsure

02/ 44145. The contpounds of the invention are expected to be usef
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Exanpl e '46 bhowsp cgpeciahy asleast Schoyise fort 893 (egprsiably f6Y A ths finital g éoreenbpf the

WO 02/ 44145:2okitiorto KOFRAAG0 G |§1§|é?§ﬁ§'drnlﬁfsﬁ&tfbh WAS &e%éseéoddn.oleaéscnbed
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conpounds ofcitdgRURRENRL iSShANYRALIH A coRlpbdifdl, 8nyOSRRnftha &9@9%%% the
the invention in_the therapeutic and/or prophyl actic treatnént

mamal i an, rade Of dhel golvnarabat 1hamplonids 2iria th ringe Sriarige” f?roexem;le 10 t995%,
particularly 30 to 80% w/w. In any event, the choice, and amount, of polymer may be determined
routinely by the skilled person.
In another particular formulation we prefer that the compounds of the invention are
35 formulated together in a gelling matrix composition comprising iota-carrageenan and one or more
neutral gelling polymers.
Iota-carrageenan is particularly present in such a particular preparation at a level of more that
15% by weight. Particular grades of iota-carrageenan include pharmaceutical grade iota-
carrageenan (for example, available from FMC Biopolymer), which has a viscosity of not less than
36 5 centipoise (cps), particularly in the range 5-10 cps (for a 1.5% solution warmed to 82°C, after
which the viscosity is measured at 75°C with a Brookfield LV viscometer fitted with a #1 spindle

running at a speed of 30rpm), and technical grade iota-carrageenan (for example, available from
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per day at peroral admnistration and 0.0015 to 30 ny/ kg,
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of the inventi o ave the_ advantage that they
crystal | i sg@nged Q%VP@}% (o1 18950530 R meptiFgdifor a hﬁﬁ@ee'éﬁv@ﬂ?%@ﬁﬁ using a
and/ or at aplosWRId RVB Vistdimdter] Wit So. Qfs indle, at 2 rpm). Other examples of suitable PEOs
Ph(3-C1) (5- OCHF2) R) CH ab( OVE or Ph(3-Cl)(5- 25
OCHF2) - (R) CPf( I':ég &V Pamd(%m‘il)c'“[ﬁl@b gp%pgﬂwlt@%qqyeous solution viscosity range

Accor di ng tersaod Lysob efrpa@scnqcpt.emfaw ﬁ@udd%\&ﬁlmoh‘@mgg&ﬁ-&rénﬂmgrt@yd ﬂg&bu@solutlon
conmpound obt ai nabl e b t he processes or escri

an
herein. - viposityzagegf ad000-15 1$b00 mParh d DR £PYSFS thevalyel g efjutiqn iscpsity
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encl osed qu%gr €es. | owt ng abbreviations may be uséd
(S)-azeti di 621fé’§ﬁd®xgﬁrla§ esipglpnawrsl gsiling pollymer ispredqularks dips emgh molecular weight,

tert - butb,pxyeALARRK a MW of around 20000, corresponding to a viscosity range of 2700-3500 mPa.s (or
2700-3500 cps), measured using a 50% aqueous solution (w/w) at 20°C, using a capillary
viscometer {Ubbelohde or equivalent). [Ref: European Pharmacopoeia 3 Ed., 2000, Supplement,
pp. 908-909.]
Other suitable neutral gelling polymers include cellulose derivatives such as

25 hydroxypropylmethyl cellulose (HPMC) or hydroxyethylcellulose (HEC) with suitably high
viscosities (for example “HPMC 50 cps”, “HPMC 10000 cps”, “HPMC 15000 cps”, “HEC type
HH” or “HEC type H). When used as a single neutral polymer, hydroxypropylmethyl cellulose
polymers like *HPMC 10000 cps™ and “HPMC 15000 cps” have, respectively, apparent viscosities
of 7500-14000 mPa.s (or 7500 - 14000 cps), and 11250-21000 mPa.s (or 11250-21000 ¢cps), when

30 measured at 20°C with a 2% (w/w) aqueous solution, calculated with reference to the dried
substance, using a capillary viscometer (Ubbelohde or equivalent). One type of

hydroxyethylcellulose polymer, for example, “Natrosol 250 Pharma, type HH”, from Hercules
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15 Ceneral Procedures X-ray powder diffraction analysis (XRPD)
was performed on sanpl es prepared according to standard net hods, for
exanpl e those described in G acovazzo,-B-et al (1995), Fundanentals
of Crystall ography, Oxford University Press; Jenkins, R and Snyder,
R L. 20 (1996), Introduction to X-Ray Powder Diffractonetry, John
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X-ray Diffraction Procedures, John W Sons, Ne
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TOA850 or atheP E /_instrunme S5For

accordance w t%nﬂuﬁgo%x%ggﬁg@mﬁeﬁ %wngﬁg\?vte;dor" S eﬁq@éfﬁ@ﬁﬁ%ﬁ'gtngﬁ%iﬁ%%h as
di ffracti onl(X00¢tRsrand S@eRd). dfurtbi3Che futkhaintioh Gy tatlditionally eumprigesa @lubiising agent [such
Cramp o . SShARFRIS) gl N835) BB SRR 1OV RE Rt e
crystal i ne f orSutitde aloewews éfcacredingi®disst inDBCcanmeitiodsesfitbe atvestion, whgther in the
vary int hefo{'r%%ggelﬁl% &gﬁig 'sys?e%:}s’or %Hngm>§5al?5)ep%£1ds E]%rﬁcn?anyq'z!\c oef\ss, sg&yas\{l%r:}gturc of that
ingredient (free base/salt etc), the dose that is required, and the nature, and amounts, of other
constituents of the composition. However, they may be in the range 0.5 to 80%, for example 1 fo
75%, such as 3 to 70%, particularly 5 to 65%, more particularly 10 to 60% and especially 15 to

20 55% w/w. In any event, the amount of active ingredient to be included may be determined
routinely by the skilled person.

A typical daily dose of Compound A or B is in the range 0.001 to100 mg/kg body weight of
free base, irrespective of the number of individual doses that are administered during the course of
that day. A particular daily dose is in the range 20-600 mg.

25 Compositions of the invention such as those described hereinbefore may be made in
accordance with well known techniques such as those described in the references mentioned
hercinbefore. Compositions of the invention that are in the form of gelling matrix systems may be
prepared by standard techniques, and using standard equipment, known to the skilled person,
including wet or dry granulation, direct compression/compaction, drying, milling, mixing,

30  tabletting and coating, as well as combinations of these processes, for example as described

hereinafter.



ioin the range 2 on the last>decimal place. It should be noted that
sonme XRPD sanpl es exhi bited such strong preferred orientation effects
that the i YOSHSY40§47df sonme peaks were conpl etely att enRETEEBINENSEY
ot hers were nuch enhanced. The diffractograns shown in the Figures
are of the type showing less preferred orientation effects.
15Preparation of starting materials -25. Amor phous Conmpound A and
anor phous Conpound B may be prepared as descri bed, for exanple,
according to the procedures described in WO 02/44145 (rel evant

sections of whighoastecdiioiiynd STCRE nﬁélﬁfoﬁqmbyarﬁ&faﬂp%aﬁéd toFiRl a%}iﬁﬂ&tered orally,
starting inaterials and internedjates nay be obtalne for exanp

as descri betheif pserispehligyied & thas more of pdmipis E}SHEHB'SeraHHOWdGBIF@SGTBBOS‘“O"S of

(rel evant S@@ﬁﬂv@ﬂﬁ)nofvhiﬂﬂlnﬁb iR @B Sl BAGRY whil &ASWRPHAR&E skied in the art, such as
reference). phous Conpound A can be prepared accordi to

the fol | ow W@Seg*@ﬁ@rwon SeResers, biodemaiaplerpaicrospheres ﬁmsm%asusne@apmsl lngnls and/or

was al sos peérﬁlﬂﬁﬂﬁdm@ﬂ bél lpf‘ebirea RLAARR: S0h \éofa&ar@kcmgkp%ﬂa&otibé a8 %anbed by
usi ng DI PEA and substituted mandelic acid

(P2-P1): 1.hkongg! @, "16 ‘Getralled i) Belbyert Waromentglssand. 4 %Mw 2(Lir ugs and the
(12. 27 ma!) pralBhddutidal 3éick@s; (1. 26), 70 editibn, éﬁ@rlko'bﬂﬁoﬁ‘@tﬁi P, BLARE (1987) at Chapter

addition (22 L), concentration in vacuo and - - extraction using
wat er (17 L40.pagest3p, the @f%@&ewmwwhamnmshhqﬁ@mepwomdfhygémm ed

sodi um car bo nat”ﬁhe %&Jnhﬂsltf?aﬂs 6tahe5mlﬁ9ntloﬁr ﬁ‘:@y Eerdbggi Jmed & rh@]’!i tiiff@sdany 'tﬂa%cﬁﬁ'arl?)ﬁnce

chromat ogr aphy using a col umm packed wth Si& (conditioned W
el uant - di BAPeMSFehaEiVeTendailnh irEspectivagf the nymiereal indistdual writs ¢ he

di chl or 0Nt {raRRlABsRRRbsitiondPhik 4 AlRMisterd AsHar GPRREAbIAL i ON i N vacuo

of conbi ned product fractions the residue was dissolved in nethanol,
filtered, concenfthe&Rrawlatiors of thederenignarpiairsiasdisguremaiag aricpis

prepared by(ichidte Mighads) Gid ROrdRp® £ hﬂﬁér%ﬁhh%% u’f@ﬂ@&l thére BGhE& provided
(prollnan1de salt” - seé structure below) to Aze A. hydr ochl ori de

sal t (whi ch? EaRuipionaf hednation fogesgape elmmafgutselc Aze CBA - see
structure bel owrpe %&npo%ngi’om&n@nqoﬁ JrUQSreﬁfrEécQ@éYhe%fkqﬁétélﬁh&g'ugthe

(prolinamde salt) Boc- Aze- CBA he coupling been perfornmed
as foll ows. body followmg administration to form compounds which possess pharmacologlcal activity.

They are therefore indicated as pharmaceuticals, and in particular as prodrugs of
pharmacologically-active compounds.
In particular, the compounds of the invention are metabolised in the body to form
20 potent inhibitors of thrombin, for example as demonstrated in the tests described in WO
02/44145. The compounds of the invention are expected to be useful in the treatment of
conditions where inhibition of thrombin is required or desirable, including those described
in WO 02/441435, the disclosure in which document is hereby incorporated by reference.
Example 46 of WO 02/44145 discloses that the compound of Example 3 of WO 02/44145
25 (i.e. Compound C disclosed herein) was tested in Test A of WO 02/44145 and found to
exhibit 1CsTT values of less than 0.02 uM. Example 47 of WO 02/44145 discloses that
the compound of Example 3 of WO 02/44145 (i.e. Compound C disclosed herein) was
tested in Test D of WO 02/44145 and found to exhibit an 1Csq APTT value of less than 1
uM. Compound C is formed by metabolism (in-vivo) of the compounds of the present
30 invention,
Suitable doses of a compound of the invention in the therapeutic and/or

prophylactic treatment of mammalian, especially human, patients are in the range 2 to 600



3- Chl or o- 5-di fl uoronet hoxy mandglic acid prolinamde salt (5.699 kg,
15.54 nol) was added to EtOAc (28 5 L) at below 7C and then HCl (3.6
% 28 L) agdeéedisiiist keeping the tenepraure bel ow 5C Btegostdoidsh N9
for 35 mnutes, the |layers were separated 20 and t he aqueous [ ayer
extracted using EtOAc (27 L). Both organic |ayers were conbi ned,
filtered over MgSO4 (2.1 kg) and washed with EtOAc (16 L). To the
dried organic |ayer was added Aze- CBA +R%1- (3.91 kg, 15.54 nol) at

bel ow 22C; DLPEA: 8 L(46.62 nol) and TBTU. 7.49 kg (23.31 nol) and

t he mxture stirred for approxi mtely 17 hours at approxi mately 22C.
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to a mxt urtéfo(‘ﬁboﬁ‘héy%ﬂf@ﬁ% QPism.apd vtrleid’rmﬁeé%x&lsmwém ig aa@thadp&e CBA
coupl ed pr Oﬁ%ﬁlstér‘?’%?cgég\gﬂmd C@y%%mlrﬁﬂ&kn)g a c@m%&hﬂrb@lhe(rg/lm‘&] a?ﬂi a method of

approximately 2 7°L, 21. was added and the m xture
stirred forUsHBrenpouadef EMeWWr‘%a@ﬂlmﬁ‘ﬁb‘FWWﬁ%I y 2C. Work-up was

by addition of @Qﬁiﬁ?ﬁdeﬁ% g’e%rﬂpour?d?of% 1H‘\Qﬂ.|n)10r?-for helow glﬁ&‘mé’c@ﬁincg fAc (61

L) and water (61 L). The separated organic |ayer was extracted wth
wat er (25 LDargyler fesese is gpaiing a gardipgasqular, disyrdey sugh ayveaousithigmbosis,

extracti on. p,BabAANEmHoRth, La}te[‘(\ﬁﬁu&hl%slsl 4y§tgmﬁfefmbeﬂgn Blh@[%l EQEﬁa%? (1 : L)

added. More solvent was ‘distilled of L . Fina
distillation yieltfegmpowrgofifae 'O’r"eﬂ%'r hfwe ﬁw@du@tage that they armn apfp@uwbnch was

purified by, rmlaésn& lmpmed é@em@ﬁm Fm{uﬁi lm%b&ganeg oﬁp@m%&@?{;ﬁwe
hOUI’S coollng lteri ng Fi na y(y the solid was suspen

met hanol an@VW%qSéhaéﬁl@umarbwre%ad orsevhigh l@vmwprcafeétﬂwecawd\ﬁehﬁ &

evapor aty ONyard Rability (including lower hygroscopicity). Thus, the compounds may be stable when
stored over prolonged periods,

Compounds of the invention may also have the advantage that they may be
crystallised in good yields, in a higher purity, more conveniently and/or at a lower cost
than forms of Ph(3-CI}(5-OCHF3)-(RYCH(OH)C(0)-Aze-Pab(OMe) or Ph(3-Cl)(5-

15 OCHF)-(R)YCH(OH)C(O)-Aze-Pab(OH) prepared previously.
According to a further aspect of the invention there is provided a compound

obtainable by any of the processes or Examples described herein.



Summary of Figures Crystal s _obtained as described herein were
anal yzed by XRPD and the results are tabul ated below (R represents

relative iwWoshsldsyssand are shown in the respective Fi 68e200 W64
00! 06847 RS O 640 - 32 - Table 3 M Cectly balan sl

nost significant peaks in the XRPD-diffractogram of crystalline
anhydrate of Conpound A. A nunber of weak and very weak peaks have
been omitted. RI-values in 5 parenthesi% show how the peak is
affected by preferred orientation effects. Due to preferred
orientation_effects some of the weak omtted peaks nmay becone nore
significantExamplesoy 4 R value/A value/A  15.2

The invention is illustrated, but in no way limited, by the following Examples and
with reference to the enclosed Figures.

The following abbreviations may be used:

Aze =(5)-azetidine-2-carboxylate (unless otherwise specified)
Boc =tert-butoxycarbony!
CBA =para-cyano-benzylamine

Pab =para-amidinobenzylamino

10 _ EDC = 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride
TBTU =[N,N,N’,N’-tetramethyl-O-(benzotriazol- 1 -yl)-uronium
tetrafluoroborate]

SMB = simulated moving bed chromatography system

General Procedures

X-ray powder diffraction analysis (XRPD) was performed on samples prepared

according to standard methods, for example those described in Giacovazzo, C. et af (1995),
Fundamentals of Crystallography, Oxford University Press; Jenkins, R. and Snyder, R. L.

20 (1996), Introduction to X-Ray Powder Diffractometry, John Wiley & Sons, New York;
Bunn, C. W. (1948), Chemical Crystallography, Clarendon Press, London; or Klug, H. P.
& Alexander, L. E. (1974), X-ray Diffraction Procedures, John Wiley and Sons, New
York. X-ray analyses were performed using a Siemens D5000 diffractometer and/or a
Philips X’ Pert PRO. Some samples were also prepared by stirring the precipitation to

25 create a slurry and then, using a Pasteur pipette, withdrawing approximately 0.2 m! of this
and putting it on a Silicon Zero Background Holder. This slurry was then analysed in a
standard way, both as wet and subsequently also when dried. Samples prepared in this way
are more prone to “preferred ortentation effects” than those prepared using a dry sample,
by the standard methods.

30 Differential scanning calorimetry (DSC) was performed using a Mettler DSC820 or

a Perkin Elmer DSC7 instrument, according to standard methods, for example those
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described in Hohne, G. W. H. et al (1996), Differential Scanning Calorimetry, Springer,
Berlin.

Thermogravimetric analysis (TGA) was performed using a Mettler Toledo
TGA850 or a Perkin Elmer TGA7 instrument.

Forms prepared in accordance with the Examples below showed “essentially” the
same XRPD diffraction patterns and/or DSC and/or TGA thermograms as other Examples
disclosed below, when it was clear from the relevant patterns/thermograms (allowing for
experimental error) that the same crystalline form had been formed. Thus, DSC onset
temperatures may vary in the range +5°C (e.g. £2°C), and XRPD distance values may vary

in the range +2 on the last decimal place. It should be noted that some XRPD samples

- exhibited such strong preferred orientation effects that the intensity of some peaks were

completely attenuated whereas others were much enhanced. The diffractograms shown in

the Figures are of the type showing less preferred orientation effects.

Preparation of starting materials

Amorphous Compound A and amorphous Compound B may be prepared as
described, for example, according to the procedures described in WO 02/44145 (relevant
sections of which are hereby incorporated by reference). Relevant starting materials and
intermediates may be obtained, for example, as described in relevant sections of
WO/054168 and WO 06/090153 (relevant sections of which are also hereby incorporated
by reference).

Amorphous Compound A can be prepared according to the following general

scheme 1...
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Scheme 1

The final coupling was also performed in dichloromethane solvent at approximately
22°C using DIPEA and TBTU (substituted mandelic acid: 1.08 kg (4.16 mol); (P2-P1):
1.40 kg (4.16 mol); dichloromethane: 16.5 L; DIPEA: 2.1 L (12.27 mol); TBTU: 1.37 kg
(4.16 mol).). Work-up was by EtOAc addition (22 L), concentration in vacuo and



I 0 Figure 2 shows the XRPD-diffractogram of crystalline
anhydrate of Conpound B. Table 2 directly bel ow shows t he nost

si gni fi canfyoPgatissd7® t he XRPD-diffractogram of 15cryst gdd@8007004640
anhydrat e of Conmpound B. A nunber of weak and very weak peaks have

been omtted. d-value/A R d-value/A R 10.8 w4.41 s 9.4 w 4.08
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extraction using water (17 L+ 17.5 L + EtOAc 16 L) and washing with half-saturated
sodium carbonate solution (8.5 L). The crude material was purified by chromatography
using a column packed with SiOz (conditioned with elvant - dichloromethane/methanol :
20/1) and eluted with the dichloromethane/methanol : 20/1 eluant. After concentration in

5 vacuo of combined product fractions the residue was dissolved in methanol, filtered,
concentrated and dried.

Amorphous Compound B can be prepared by coupling 3-chloro-5-difluoromethoxy

mandelic acid (prolinamide salt — see structure below) to Aze-CBA .hydrochloride salt

(which can be prepared by deprotecting Boc-Aze-CBA — see structure below).

0
HO

,(0

NH,

o
+ H2

F,HCO cl

3-chloro-5-difluoromethoxy mandelic acid (prolinamide salt)

ﬁ/‘ﬁf’%“@/

Boc-Aze-CBA

N

The coupling has been performed as follows. ..

3-Chloro-3-difluoromethoxy mandelic acid prolinamide salt (5.699 kg, 15.54 mol)
was added to EtOAc (28.5 L) at below 7°C and then HCI (3.6 %, 28 L) added whilst
keeping the temepraure below 5°C. After stirring for 35 minutes, the layers were separated

20 and the aqueous layer extracted using EtOAc (27 L). Both organic layers were combined,

filiered over MgSO4 (2.1 kg) and washed with EtOAc (16 L). To the dried organic layer
was added Aze-CBA.HCI1(3.91 kg, 15.54 mol) at below 22°C; DIPEA: 8 L{46.62 mol)
and TBTU: 7.49 kg (23.31 mol) and the mixture stirred for approximately 17 hours at

approximately 22°C.,
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The mixture was washed with water (2x29L), 2xNa,CO; (27L+29.5 L), 2xHC1 (3.6
%; 29L + 28.6 L), 2xNaCl (12 %; 28.2L + 28.5 L) then during extraction with NaCl (23.1
%: 2L). Washing was repeated with NaHCO; (7.4 %; 2L) and NaCl (12 %, 28L) then
during extraction with NaCl (23.1 %; 3 L). To the organic volume (37 L) was added
s EtOAc (18L) and 20 L distilled off. Methylcyclohexane (35 L) was added, the mixture
cooled to 3°C, filtered after approximately 16.5 hours and the filter cake washed with
EtOAc/methyl cyclohexane (1/1; 6 L of each) to give 5.147 kg of solid product.
Amorphous Compound B can then be obtained by converting the cyano group of
the 3-chloro-5-difluoromethoxy mandelic acid-Aze-CBA coupled product to the required
10 hydrdxyl-amidine function by use of NH>OH.HCI and Hunig’s base (or DIPEA or
triethylamine) in ethanol (at a temperature below 2°C).
In particular, this reaction has been performed as follows...
Hydroxylamine hydrochloride (1.49 kg, 21.53 mol) was added to a mixture of the
3-chloro-5-difluoromethoxy mandelic acid-Aze-CBA coupled product (3.229 kg, 7.18
15 mol) in ethanol (21 L) at approximately 2°C. DIPEA (3.7 L, 21.62 mol) was added and the
mixture stirred for approxirmately 46 hours at approximately 2°C,
Work-up was by addition of acetone (1.32 L, 17.95 mol) at below 5°C and EtOAc (61 L)
and water (61 L). The separated organic layer was extracted with water (25 L) and NaCl
solution (23.1 %, 5 L) used during the extraction. Solvent (30 L) was distilled off and then
20 EtOAc (11 L) added. More solvent was distilled off and MeOH (5 L) added. Final
distillation yielded 3.378 kg of solid product.
The product was purified by mixing with iso-propanol, refluxing for approximately
4 hours, cooling and filtering. Finally, the solid was suspended in methanol and

evaporated, followed by use of ethyl acetate solvent & evaporation.

Summary of Figures

Crystals obtained as described herein were analyzed by XRPD and the results are

tabulated below (RI represents relative intensity) and are shown in the respective Figures.

30 Figure I shows the XRPD-diffractogram of crystalline anhydrate of Compound A.



3.22 in 4.51 m Figure 3 shows the XRPD-diffractogram of
crystalline 1/3-isopropanol ate of Conpound B. Table 3 directly bel ow
shows t he WO0SHI68HTEf i cant peaks in the XRPD-diffract ogiGIiGEH07/004640
crystalline isopropanol ate of Conpound B. A nunber of weak and very
weak peaks have been omtted. d-value/A R d-value/A R 18.9 w 4.78
m1l1l2.7 m -32-

Table 1 directly below shows the most significant peaks in the XRPD-diffractogram of
crystalline anhydrate of Compound A.

A number of weak and very weak peaks have been omitted. Rl-values in
5 parenthesis show how the peak is affected by preferred orientation effects. Due to preferred

orientation effects some of the weak omitted peaks may become more significant,

d- RI d- RI
value/A value/A

152 m 4.23 s (m)
10.8 m 398 s (vs)
6.8 m 3.79 w
6.0 m 3.62 w (vw)
5.4 w (vs) 3.57 w (m)
5.2 s 343 m (vw)
4.79 s {vs) 320 m (w)
4.46 w {(vw) 3.10 w
4.37 m (vw)

Figure 2 shows the XRPD-diffractogram of crystalline anhydrate of Compound B.

Table 2 directly below shows the most significant peaks in the XRPD-diffractogram of
15 crystalline anhydrate of Compound B.

A number of weak and very weak peaks have been omitted.

d-value/A RI d-value/A RI
10.8 w 4,41 3
9.4 w 4.08 m

8.8 w 3.94 Vs
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7.2 W 3.83 m
6.7 W 3.59 S
5.8 w 3.47 m
5.4 m 3.22 m
4.51 m

Figure 3 shows the XRPD-diffractogram of crystalline 1/3-isopropanolate of Compound
B.

Table 3 directly below shows the most significant peaks in the XRPD-diffractogram of
crystalline isopropanolate of Compound B.

A number of weak and very weak peaks have been omitted,

d-value/A RI d-value/A RI
18.9 w 4.78 m
12.7 m 4.28 s (broad)
11.7 ) 4.10 s
9.6 m 3.97 s
8.5 m 3.91 m
6.4 s 3.82 m
5.0 w

Abbreviations
vs = very strong, s = strong; m = medium; w = weak; vw = very weak; broad = several

peaks overlapping.
15 Particular aspects of the invention include
(i) The compound Ph(3-Cl){(5-OCHF)-(RYCH(OH)C(O)-Aze-Pab{OMe) anhydrate in

crystalline form with an X-ray powder diffraction pattern characterized by peaks with d-
valuesat 5.2 A,4.79 A, 4.23 A and 3.98 A.
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Amor phous ound B was di | ved in jsopropanol and stirred for 2
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resulting suspension was left shaking for 5 days. The saturated solution was then decanted

off and the solid sample was put in a refrigerator for two hours before it was analysed with
XRPD. The sample was now crystalline and the resulting diffractogram is shown in Figure
2. Later the sample was analysed with TGA and DSC. The weight loss between 25 — 110°C

20  was 0.13 % and the DSC thermogram had one endothermic peak at an onset temperature of
170°C and an enthalpy of 106 J/g.

Example 2: Crystallisation of Compound B

Amorphous Compound B was dissolved in isopropanol and stirred for 2 hours in a closed
25 vessel. During this time crystallization had occurred. The sample was analysed with
XRPD and polarized light microscopy and was found to be only partly crystalline. It was
therefore left to slurry for two more days, also in a closed vessel. A sample was then
withdrawn on a glass filter (porosity 4) and analysed with XRPD. [t was now highly
crystalline and the XRPD-diffractogram obtained is shown in Figure 3. Analysis with DSC
30 gave one endotherm with peak at 95°C, onset value at 82°C and enthalpy of 127 J/g. TGA
analysis gave a weight loss up to 105°C of 8 %. The sample was then dried for 2 days at

22°C in vacuum and re-analysed. The DSC now gave an endothermic peak at 97°C (onset
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filter to a pre-weighted E-flask. The E-flask was weighed and then opened & evaporated

20 in air, and then dried in vacuum at 40°C until the weight was constant, The weight of the
solution, the weight of dry substance, the weight of solvent and the volume of solvent were
determined (using the density of ethyl acetate at 22°C = 0.90 g/ml).

The solubility (as mg of Compound A per ml ethyl acetate)} = 36 mg/ml.
The solubility as weight % = 4 % w/w.

Example 8: Solubility of Compound B in isopropanol

An excess of Compound B from Example 2 above was slurried in isopropanol for one day
in a closed vessel. A proportion of the saturated solution was then withdrawn through a 0.5
micrometer filter to a pre-weighted E-flask. The E-flask was weighed and then opened &
30 evaporated in air, and then dried in vacuum at 70°C until the weight was constant. The
weight of the solution, the weight of dry substance, the weight of solvent and the volume

of solvent were determined (using the density of isopropanol at 22°C = 0.79 g/mi).
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preci pi t at exhp ahdthen pson panagodtie sumer an’e. Thalsblid ywasaliss@iedafieth felvanisaep! e
was stirred r - ¢ ] :
and dri ppedSt%ﬁgoa%gq%i S?rlnglg%‘%% g]rgg “’E‘ggﬁ‘é’?'oﬁﬂr‘f"é] l?l'é Pglggﬁlle%\é%gnpéeggé\g@t
left to dryweasrfdundebatalimge amainyefsdidhadiproxipRrBed duodene becodie fiforaivtingr am
simlar £0 §babiutdd Bl GHpR vasbi68 X ATBl BaftBha uldh sithd Lol 7 o

orientation
withdrawn and dripped onto a Silicon zero background holder. The sample was left to dry

and was then analysed with XRPD and gave a diffractogram similar to that in Figure 1 (see

Example 20), but with preferred orientation effects.

25 Example 11: Crystallisation of Compound A in isopropanol

Amorphous Compound A (80.1 mg) was weighted into a test tube and then a stirring
magnet and 1.00 ml of isopropanol was added. The tube was capped with a tight sealing
cap and was then put on a magnetic stirrer at 22°C. The solid was dissolved after a few
minutes stirring and the sample was then left stirred. After 17.5 hours the tube was

3¢ inspected and it was found that a large amount of solid had precipitated. In order to
become more fully precipitated the sample was stirred for 3 more days and then a slurry

sample was withdrawn and dripped onto a Silicon zero background holder. The sample



15Exanpl e 13: Crystallisation of Conpound A in isopropanol Anorphous
Compound A (40.9 ng) was weighted into a test tube and then a *
stirring ma%net and 1.00 m of isopropanol was added. The tube was
capped wi tWORMEI§HS seal i ng cap and was then put on a rREJHeRZ0E7/004640
stirrer at 22C. The solid was dissolved after a few mnutes stirring
and the sanple was then left stirred. After 17.5 hours the tube

i nspected 20but no solid had precipitatsmd The sanple was stirred for
3 nore days and then a slight precipitation was noted. After 3 nore
days the sanple contained a | arge anount ‘of solid material: A slurry
sanpl e was \m:wlefvxiotdhdfmaMSmd amhijrspcpedh HRPD aad Favd cdiffrazegamisasikg robird

hol der. The | ysed with XRPD
and gave a Qi f%u c(tg%l)\gfr)(a §|t2rrf ?"t W%d) r%}dré%lgaci"ﬁmﬁmﬁluer%gtf (see Exanple
20), but with preferred orientation 25effects. Exanple 14:

Crystallisa Lion of, ¢ gi A[ phous Conpound A
(19.6 ng) w & stirring magnet and

1.00 M of Aﬁ&ph@ﬁ&]ﬁ@bo%% esdmeﬁg) vﬁbﬂfeighﬁélmwﬁalﬂﬁ@dd iNeth Wstarihg ght

o e BB a8 b BF Sogetan vl B Bl e Moy et P it sl

then | eft Sdapanideas tha pat dSlﬁﬁmhgneﬁcf stireeat20%¢. THPSIid alasidigdolved afidfatier 1.5

nont hs t he sanpl e. was o rec |ta Ie 15:
A £ onar R SR tiasmal e BEF b sirthateei 7o Sy 1 5
dalyls of 3tim§|jeﬂgd arlaet ﬁz&ﬁ@lnﬂ%dtﬂla@éﬂﬁﬁbhﬁﬁofﬁxﬁldﬂﬁd ibﬁc@bmdelrmﬁd@ t@l |
collected into one Wi t rqsit cro ters.
Che. Sanpt o BSOS A BaTeCiPAisH el s S S O oy g Wiphen
snmear ed ontfampleSidk wWabdrawe mi dam&gcmumslmb@i zd&fbaalfgdo@analhgfsm sampl
XRPD. The X—Rg diffr cto was vew(g% mlar to.that in Flﬁgure
(see Exanpl¥? %‘j to dy r“f"iS 8'!“’ ¥Sﬁ%“’8 S B aGUpRERM ST O bt
wth TGA. |ih Fiduesne@ed Exafb 20§, baawith prefe@dd orlepasa@setieekow 200 C. The
sanpl e was then analysed with DSC using a 10 C mn scan and a nelting
endothermwi th a corrected onset nelting tenperature of 109 C was
found. LD ERaimpleldt Erydailisitiahlof €aimpoundd idespropundl A i n et hyl acetate

Anor phous 160. 5 i dinto t ube .and t hen
Ao PIor s o REBSHAS combaong 0 me) s et £leSirbeiabiibgm & SHEE ube
was capped whgdnBt 2ad11i0g il oS B&IrbfgoloaR added. THrSubiehei capptd Ofth Atigfagadihg C

t t 22C. The solid di few i sni
Stirring antdP oS EHER. G PeREHE Tl S o2 TBeTArERFERd SRR  ne

t ube was minutes stirring and the sample was then left stirred. After 17.5 hours the tube inspected

20  but no solid had precipitated. The sample was stirred for 3 more days and then a slight
precipite;tion was noted. After 3 more days the sample contained a large amount of solid
material. A slurry sample was now withdrawn and dripped onto a Silicon zero background
holder. The sample was left to dry and was then analysed with XRPD and gave a
diffractogram similar to that in Figure 1 (see Example 20), but with preferred orientation

15 effects.

Example 14: Crystallisation of Compound A in isopropanol
Amorphous Compound A (19.6 mg) was weighed into a test tube and then a stirring

magnet and 1.00 ml of isopropanol was added. The tube was capped with a tight sealing
10 cap and was then put on a magnetic stirrer at 22°C. The solid was dissolved after a few
minutes stirring and the sample was then left stirred. As a result of the low supersaturation,

after 1.5 months the sample was still not precipitated.



i nspected and it was found that a slight anount of solid had
precipitated. In order to becone nore fully precipitated the sanple
was stirregofQisesss®r e days and then a slurry sanpl e fogcpiERIdo@I640
wi t hdrawn and dripped onto a silicon zero background hoI der After
dryi ng an XRPD anal ysis was perforned, which gave a diffractogram
simlar to that in 20Figure | (see Exarrple 20), but with preferred
orientation effects. Exanple 17: Crystal®-i sation of Conpound A in
ethyl acetate Amorphous Conmpound A (140.8 ng) was weighed into a test
tube and then a stl rring magnet and 1. 00 m of ethyl acet ate was
added. The ExampleLy: Addifonal analvses of samples froig Experimepte W0 283 \\as t hen

put on a Wafﬂﬂf@h'SQia% bifsiBng A sérdfles ﬂ;h}iarﬁﬂkd b vas a@ﬂv@%}e\éﬁ@oﬁécck@'int@ few
m nutes stirring and the sanple was then left stirred. After )

hours the t‘tﬁ‘Béa'Wﬁ%m? ﬁéb@&'@w%ﬁm%%@mqt%ﬁdwﬁﬁ@ale yasgqried jar ldWBUﬁt of

solid had presinPbleatesh °claid YadBEn {reaRAGARE sm%ﬁ zéru'bhakgﬁhﬁ&&o@ae}eﬁcﬁd
the sanple was stirred for 3 nore days and then a slurry sanple

XRPD was’$ wi AAdFaWHhaRRPLR) rTihp seleystitigetagramvwag ety sianlar 9akak gy Begme | fﬁé? der
Af ter 30dr yiRehp ﬁ:@()?@P@r@d?ﬁdm&'cﬁleﬁ‘@&?np‘i@&ejs(iﬁéﬁ%qaly%’ﬂk\ﬁth TER & sowed no |
diffractogramsimlar to that in | 8ure see” Exanple 20), but with
preferred cignéfifeniwoght bpsesbelew 200 °Cydhhe sampépn?pqséhemanalaeg/wmsﬁslamg@n of
Compound A jorcghil¥tandf€h ﬁfireﬁmé‘@mom@ﬁh'%lt@ ERRLR ofsel lqaglgng?‘temgéram%f 109
wei ghed into a test tube and then a stirring magnet and 1.

ethyl acet afevaidainddded. The tube was capped with a ti ght seal i ng cap
and was ;f hen put on a magnetic stirrer at 22C. The solid was

di ssol ved after a few 5m nutes stirring and the sanple was then |eft
stirred. ArExamplelé Grystaliisation of Gpwpopnst A fcetbvlmeetatsnd it was f ound

that a sli %O@Haw@onﬁtmrmi u@obffwg) %@@k.gmetd%sqtesi tnbparn%centa%%gorfe

nore fully precipitated the sanple was stirred nore days and
then a sl urmggnstaaﬁﬁﬂéorrdpf %mpecm%ww %dﬁ?jjr ahmmawa%napmﬁgeﬂth@mgbt sgaling

silicon zerQyBaskar tQéH]ﬂt 5P} B8EneiinRF 23030, e Mia WAPHsRRRH ¥RdrS RS
per f or med, an ch gave a diffractogramsimlar to that in 1oFigure 1

(see Exanplminpey Shrbre&ar\ﬁatherfawpléﬁ'@ﬁk ol legstigett AfipolY . Hiquesdhsubexesml e 19:
Crystalli samp@ae@;nd%mm i b Qight Muna&%ﬁ& ﬁad/ﬁm{p%@al n GRBAQUND A

(99.5 ng) was weighed into a test tube and then a stirring nmagnet and
1.00 nl of beeeys maEduliy meqipiyted thtsample was ’Etlmé ferggnara gaye @ndubema glury ght
seal i ng sample for XRPD was withdrawn and dripped onto a silicon zero background holder. After

drying an XRPD analysis was performed, which gave a diffractogram similar to that in

20 Figure | (see Example 20), but with preferred orientation effects.

Example 17: Crystallisation of Compound A in ethyl acetate

Amorphous Compound A (140.8 mg) was weighed into a test tube and then a stirring
magnet and 1.00 ml of ethyl acetate was added. The tube was capped with a tight sealing

35 cap and was then put on a magnetic stirrer at 22°C. The solid was dissolved after a few
minutes stirring and the sample was then left stirred. After 17.5 hours the tube was
inspected and it was found that a slight amount of solid had precipitated. In order to
become more fully precipitated the sample was stirred for 3 more days and then a slurry
sample for XRPD was withdrawn and dripped onto a silicon zero background holder. After

30  drying an XRPD analysis was performed, which gave a diffractogram similar to that in

Figure | (see Example 20), but with preferred orientation effects.



15 cap and was then put on a magnetic stirrer at 22C. The solid was
di ssolved after a few mnutes stirring and the sanple was then |eft
stirred. AybSboskésPHshours the tube inspected but no solj@@RRo7004640
precipitated. The sanple was stirred for 3 nore days and then a
slight precipitation was noted. After 3 nore days the sanple
contained a |arge anmount of solid material. A slurry sanple was now
wi t hdrawn and dri pped onto a Silicon ze¥0g background 20 hol der. The
sanple was left to dry and was then anal ysed with XRPD whi ch gave a
di ffractogrg imJar to.that in Figure | Qs e Exanple 20), but with
preferred criaPrea oA riaton of LOMPUING i ETOCIEFAE| | sati on of

Co rrpﬁu gd_ A Arforphduy Com@alnﬂtm(ﬂ@a AED RS04 BhedOiTP @ tBCtuipy a(nagqefil aggl)rin sf
weighed into a te ube_and then a st i ng, nagnet an A .0
ethyl acet APREngd iﬁﬁ@ﬁ?f erﬁa af%%wmd%féfﬁb%ﬁbw?swa@ g telberling cap
and was t hesp pw wadiihed pibgH ehbghesd dtinfefit 229C. 2R olid Ras IREIGkd@sr a few

di ssolved after a few mnutes stirri P?ﬂ§and tge sanpl e was_ then | eft

stirring APPwEs stiring aag fesample wa hen [HSiaed Ader Heyrssba Tbe wakd

preci pi t at agspedéd £ ithvds fe\adShada Sl dhBithoudl &G RaalpiRipitids 1R8QAEMNBI Ng t O
appear. 30 The anpbunt was however too small for analysis., Some 40
days | ater b(eFfé“%‘a?\'ﬁIrfl‘élytPé?f‘Fb’Féﬁi‘"ﬁiSi”aP'éH’ahﬁ}"édf‘l!i|3|'§ﬂfe daye andihenp sy

col I ected aBmpleifor XrerD Whe WitdviSdnl Yridped oo GIsRRBY RESbacl§BurkialdRIc AWRS
dried for 1 hour jn_vacuumoven at 50 C and was then sneared onto a

- 41 - Si | i%YRe FefbrBarRGI Ot iU hsieast R s e srm fmilreihatipe
X-Ray dif f raglro 9 (ReEAMA B hut Hith PRWred Bridnt@ibi Efdets, Exanmpl e 21:

Anal yses of sanples from Experinments 16 - 19 After 7.5 days of
stirring the sanples in Experinments 16 to 19 above were all collected

into one saMAWHON: Tridthlifitionot QoBPE T A 3h ethvd abdtseOMEt €rs. The sanpl e
was dried for 1 hour 1 n vacuum oven was then sneared onto

BOSi 1T con ZerPlaN faRBOH 2130 dune) 3108 VSRR iEea 55 HhE HEPEM SRHB IR, Ray

di f f ract ogridgn¥vasd Y 0 Yol 5f &thyl aéetdiOwhdtalied. Thd BN S chpred 88th Bt RAT:RIng0) -
A portion of the drjed sanple was .then anal ysed wt 't showed

| with TGA
no | o si'gnieP asthvasiRengyt o HBesstieGRInGHA 266 Ehe sphd wandipiolyedakeraian
anal ysed Wi hiuSEnis g dit sd@pIChal hes GARARGH ABe B HoNS 1RIIBY ihgfe&ew th
a corrected onset nmelting vaFue of 109C was found. Exanple 22:

Sol ubi 1ty W o Sehereapitatedet hesample wesstaped frdaaere days uadlight from
Exanpl e 6 gheystal@wsslneted] £eri3mdt BARale shiRfle Bsheaikta% 1arBe An&nos@GIid
vessel. A proportiaon of the saturated solution was then w thdrawn
through a OMaetil-¢t YWBY Bmpfs yas@pwvathdrayp andidringpbenieee piligarkzerorpagkgroynda sk

was wei ghechoriel The SitnpidRAAER ANy MEPBPRtIRhafalysad Mth XRRDAyKilieshvelsi ed in
vacuum at 40-50C until _the wei gigt was constant. The wei ght of the

sol ution, tHdragepgmisirgiar i tatdn bigrrgd deee Expraplgafghitt Waih PEEITTEd REE#iPIt he
vol une 20ofefgekvent were determ ned (using the density of ethanol at
22C = 0.79 g/m). The solubility (as ng of Conpound A per ml ethanol)
= 87 nmg/m . The solubility as weight %= 10% w w. Exanpl e 23:

Sol ubi ity pfan{éPR didstinitationdt Oampbund?RiriinAxeqse of Conmpound A from
Exanpl e 6 above was_ slurried 1n nmethanol Tor one day in a cl osed

vessel . A pPBYBRUS SAMBPUndHe (304t ng) 4ta8 e igBrd intoagrieshige adehend LiRéZawn
through a OnfynBi a0 Q8L 6L Ethyi6diald QaPadléd THENBIN Sl Wadla: ighhRaling
E-fl ask was wei ghed and then opened & evaporated in air, and then
dried in vaeaand ¥t enpsben ymagietic Hisrenali2gilt Thaselid s digselved hier afey ght
of the sol UhinG@s sl AMRIENEmPl Wik Yhel WASHAME A fidr 1.5 Wekr® e 1e iRBlN&NT

and the volune o , - o
but no solid had precipitated. After 7.5 days a slight precipitation was beginning to appear.

30 The amount was however too small for analysis. Some 40 days later the sample had
precipitated more fully. The solid was collected on a filter with porosity 1.2 micrometers.

The sample was dried for 1 hour in vacuum oven at 50 °C and was then smeared onto a



300f solvent were determ ned (using the density of nethanol at 22C =
0.79 g/nl). The solubility (as ng of Compound A per m nethanol) =
655 g/ M . whh@osarésBi ity as weight %= 45 %W w. - 42 PCTE@;W,@4&4
Sol ubil'ity of Conpound A in acetone An excess of Conpound A from
Exanpl e 6 above was slurried in acetone for one day in a closed
vessel. A proportion of the saturated solution was then w thdrawn
through a 0.5 microneter filter to a prfwei ghted E-flask. The
E-flask was wei ghed and then opened & evaporated in air, and then

dried in v um at .7QC un t he, wej ht of
the sol uti gﬁl}lcot“ﬁéro\)&é? Fﬂ“"é}‘amﬂi‘?r?"%%b’g%"é‘ﬁﬁ@nﬁ)@%&’l‘y ‘BH‘"E‘%EW t and
the vol une gbtaisaliyhotn weFigurdet er m ned (using the density of acetone

at 22C = 0.82 g/m). The solubility (as ng of Conpound A per m
acetone) = 398 ng/mM . The solubility as weight %= 33 %ww 10

Exanpl Iel 25: Eﬁeﬂdlﬁll Eﬂfa!ﬁzézséibﬂ"isé_li_iplw M\n@ﬁhaﬁh@n@p@%mg CO][fpougd AO/ W/W)
crystalline, anhydrate g pende n of a
HPMC( 6¢ps) / %fg %éﬁ %&S§lawgwswmlglﬁ><ﬁefane§f5| 1gdo é%%om wrgal cqllﬂ:te

t han 4 hourge stk 6§ @ﬂﬁé’rbﬁﬁﬂl’l%fdsﬁelgﬂhdrbﬂlél&@ Thiekapl€ Rhedried FofQ 1Bir in
Cel phere 305, Asahi used as starting material and spray

i)
| ayeri ng Wa e pyea gt %ﬂj% ﬁ”ﬁ “’és umegredop(g;abilien Zeg brgkmened Jalder andyg

370 g of pealn'a@%e%lwnthXRP[Efﬂwb( l@@'dll‘ﬂﬂaaﬁﬁalﬁlﬁsZerg)smﬁlafjtofﬂ%‘dfn@i%ﬂé(Pgééé
cel lul ose (15. g%hwere di ssolved in 450 g of 20 99.5% EtO 0 g of

the pel | et SEXEPE 40hdrpariiog o dheydrieth sample st Ey A BITGA- Sribgved 1o ng

389 g ofjp cofgrefbapeldigt Sosses bela_\hﬁﬁ(ﬁ"cquhé% 1 3R )an Mk with DRI King Qat ed
with an EUdrO,f’glI(t L3 qiDe gussa) aqueous 25di spersion corresponding to
TBINSEAN ag!

56 g of dryl gmyitiag 8‘?495“%3‘!“@36‘?”“@?%‘81’%3&’“@8&%@&J%IIP%&
The rel easewgrolrdl € of the pellet formulati on was studi ed using
standard techni ques (LC

Example 22: Solubility of Compound A in ethanol

15 An excess of Compound A from Example 6 above was slurried in cthanol for one day in a
closed vessel. A proportion of the saturated solution was then withdrawn through a 0.5
micrometer filter to a pre-weighed E-flask. The E-flask was weighed and then opened and
evaporated in air, and then dried in vacuum at 40-50°C until the weight was constant. The
weight of the solution, the weight of dry substance, the weight of solvent and the volume

20 of solvent were determined (using the density of ethanol at 22°C = 0.79 g/ml).

The solubility (as mg of Compound A per m! ethanol) = 87 mg/ml.
The solubility as weight % = 10 % w/w.

Example 23: Solubility of Compound A in methanol

25 Anexcess of Compound A from Example 6 above was slurried in methanol for one day in
a closed vessel. A proportion of the saturated solution was then withdrawn through a 0.5
micrometer filter to a pre-weighted E-flask, The E-flask was weighed and then opened &
evaporated in air, and then dried in vacuum at 40-50°C until the weight was constant. The
weight of the solution, the weight of dry substance, the weight of solvent and the volume

30 of solvent were determined (using the density of methanol at 22°C = 0.79 g/ml).

The solubility (as mg of Compound A per ml methanol) = 655 mg/ml.
The solubility as weight % = 45 %w/w.



was used to determne nmaterial released) at pH1 (0.1M HO and pH 6.8
(phosphate 30buffer). The results show that at pH 1 there is

virtual |y we @6ddsyesi ngredient material rel eased (appr%ﬁ@ﬁﬁbmok@%
fromthe formul ati on over 24 hours. However, at pH 6. -
approximately 21% of active material is released over 3 hours, 39%
over 6 hours; 49% over 8 hours; 79% over. 16 hours; 88% over 20 hours
and 99% over 32 hours. Exanpl e 26:-%elling nmatrix formul ation
5Preparation of granulatlng sol ution The granulating liquid was
prepared by_dis cellulose i n ethanol while
stirring. G ﬁ*’ A0 Acelane ool | ul ose and Conpound A
crystalli neAaa:ttystroat:emwneptmﬂEmwgﬂds hbbvawdd ikl msaﬁﬁoﬂé\m&l’ne\dh)tﬁaa 1

L vessel. t he nul at i fluid dded over, 4-
rimetee | 1 oloos ol Dopbrion ARGl Qbiatv o wEerih obeh 10 15
The wet aﬁsgxcmtﬁmﬂtadoh@;eﬁvé’lgﬁteﬂ ﬂasll:lv'ﬂ{b Bagkivwie “Qfgh@ﬂang}ﬂ&ﬁ_oﬁédek &?h
usmga adro I nNa mxnga ta etin e
granul at& WEEPYRERIAnAY ‘bﬁ“tm gf%vgaawwé bﬁhewawg&%éownag%rbm a
bl ender. Thgeight o@n@@uh@drﬁthm:gﬁmmmﬂmb rth@»me@meaﬂ@hmnam Végintd 9

nm punches. Tablet mel ht 273 ng tablet har dness > N. Fi nal
Conposi t i on®iEANHY M defrgningh{usipg s denepv AfrFeaNe F2iGT P ?%é/méhhydr ate
150 The solubility (as mg of Compound A per ml acetone) = 398 mg/ml.

The solubility as weight % =33 % wiw.

Example 25; Pellet Formulation with enteric coating

Compound A crystalline anhydrate (223 g) was suspended in 750 g of a 2.5 %(w/w)

HPMC{6cps)/water solution by mixing in a Silverson blender for more than 4 hours.

15 Micro-crystalline cellulose (MCC) cores (170 g; Celphere 305, Asahi Casei) were used as
starting material and spray layering was carried out in a Wurster fluid bed equipment

yielding 370 g of pellets.

Ethyl cellulose (16.7 g) and hydroxypropyl cellulose (15.6 g) were dissolved in 450 g of
20 99.5% EtOH.
360 g of the pellets were then coated with the EC/HPC/EtOH solution yielding 389 g of

coated pellets,

These pellets (350 g) were finally coated with an Eudragit L30D (Degussa) aqueous
25 dispersion corresponding to 56 g of dry material and yielding 401 g of enteric coated

pellets.

The release profile of the pellet formulation was studied using standard techniques (LC
was used to determine material released) at pH 1 (0.1M HCI) and pH 6.8 (phosphate
30 buffer). The results show that at pH | there is virtually no active ingredient material

released (approximately 1-2%) from the formulation over 24 hours. However, at pH 6.8



55 Hydroxypropyl netylcellul ose 50 nPas 109 40 WD
2008/ 068475PCT/ GB2007/ 004640 - 44 - Hydroxypropylcellulose 8.2 3 LF

Sodi um st egpuedodgpsate 5.5 2 Ethanol 99.5 % (evapor at egqG&hdor04640
processing) q.s. -

-43-

approximately 21% of active material is released over 3 hours; 39% over & hours; 49%

over 8 hours; 79% over 16 hours; 88% over 20 hours and 99% over 32 hours.

Example 26: Gelling matrix formulation

Preparation of granulating solution

The granulating liquid was prepared by dissolving hydroxypropyl cellulose in ethanol

while stirring.

Granulation

Hydroxypropyl methylcellulose and Compound A crystalline anhydrate were then mixed
in 2 Mini Diosna mixer with a | L vessel, While mixing, the granulating fluid was added

over 4-6 minutes. If necessary more ethanol is added.

Drying and milling

The wet mass was dried in a hot air oven and the dried mass milled using a Quadro Comill

1.57 mm mesh.

Final mixing and tableting

The granulate was then mixed with 2% sodium steary! fumarate in a Turbula blender. The
granulate was compressed in an Excenterpress using 9 mm punches. Tablet weight 273

mg, tablet hardness > 60 N.

Final Composition

Component mg/tablet %
Compound A crystalline 150 55
anhydrate

Hydroxypropyl 109 40

metylcellulose

50 mPas




The rel ease profile of 150ng and 200ng gelling matri x formul ati ons
was studied using standard techni ques (LC was used to determ ne
materi al reloeagadssat pH I (0.1 M HCL) and pH 6.8 (phospi@eleriowidigtd -
The results are illustrated in Figure 4 for Exanple 26. 5 Exanple 27:
Crystallization of compound A in isopropyl acetate/ethanol/hentane An
i sopropyl acetate solution (165.27 g) containing Conpound A (40 g)
was filtered through a ceram c gl ass frfder at anbient t enperat ure.
The filter was rlnsed with 36 nL ethanol and the two sol utions poured
together into Ereact egu-ppetd—wih—a—erechanteal 1 npeller
and heated to 30C %Hr%’fyp’éﬂ%':ﬁ?f%e nut 2 seeds of crystalline
Compound A anhydratieF (4 ww, based on 100 % product) were|added to
the stirred solution—to—initiate—ecrystallization—After—ah additional
15 minutes, 120 ni SREHDHEEVANGE el ovet® 2 hr. The slurf y was
stirred for about I@hiHo$99.8% 30C an{l thejs a se¢ond additipn of

hept ane (160 nl) was perforrred over|2 hrs. The|slurry was}cooled to
20C 15during this dQ¥eeratssd {2%rs. cooling timg). After an additional
10 hrs. the solid s[y,tbcgegﬁ%e was isolated by filtration. The filter
cake was washed i 1 ] of 25 isopitopyl acetate, 6 nL

et hanol and 49 nL heptane. Finally it was dried overni ght under

vacuum at 4 ki¥hse lp%f&&fa s@alg am‘amnggémg%m%sé@&mwaum%g ChEEERS

anhydr at e Conpound di scl osed herern he seed crystals use

above were %ﬁarfih@amﬂvf@r@lrg“ﬁf gl todetarpie matepalrplggsad)at Eléler@}'M Hhnend
quantity of ,iCpRReHIGthaf LAY STHe $4461K é@ﬁﬂ&a&al.yagmh%mmfpre% an
earlier si m | ar "experiment performed over | onger tine). Conpound A
seeds for earlier simlar experinents are obtal ned from SI m | ar

exper i ment Sgidyid'sh: RSy AR RicNOT €6hPSithd I G dhro §cegt@/uﬁ§ndum
conpound ( - -2- or O- 111 00T one

eny
hydr oxyacet &&)SDNEWI eszqmtmwwh%%@hqum%@wm éi toredar boxa
mde in subgid aeérﬁrmc%rayssmaelrhﬂd&%l@mmba%% TRE MidraNs BlseARidk 36 R
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wherein the crystallini t%/ is greater than
15 during this addition (2 hrs. cooling time). After an addmonal 10 hrs. the solid substance

was isolated by filtration. The filter cake was washed twice with mixtures of 25 mL
isopropyl acetate, 6 mL ethanol and 49 mL heptane. Finally it was dried overnight under
vacuum at 40°C (yield 38.2 g). XRPD corresponded to the reference of anhydrate
Compound A disclosed herein,

20 The seed crystals used above were obtained from similar earlier experiments using a lower
quantity of Compound A seeds (such seeds being obtained from an earlier similar
experiment performed over a longer time), Compound A seeds for earlier similar

experiments are obtained from similar experiments including those described herein.
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Claims

1. The compound (2S)-1-{(2R)-2-[3-chloro-5-(difluoromethoxy)phenyl]-2-
hydroxyacetyl }-N-[4-(N'-methoxycarbamimidoyl)benzyl]azetidine-2-carboxamide
in substantially crystalline anhydrate form having an X-ray powder diffraction pattern
characterized by peaks with d-valuesat 5.2 A,4.79 A, 4.23 A and 3.98 A.

]

The compound as claimed in claim 1 having an X-ray powder diffraction pattern
characterized by peaks with d-values at 15.2 A, 10.8 A, 6.8 A, 6.04A, 524,479 4,
423 A and 3.98 A.

The compound as claimed in claim 2 characterised by a differential scanning

93}

calorimetry curve, at a heating rate of 10°C/min in a closed cup with pinholes under
flowing nitrogen, exhibiting an endotherm with an extrapolated onset temperature of

about 109°C, and a peak temperature of about 115°C.

4, The compound as claimed in claim 1 wherein the crystallinity is greater than §9%.



