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NEW CRYSTALLI NE FORMS Field of the Invention This
i nvention relates to new solid state forns of certain

waleaosg/oesampounds, to pharmaceuti cal conpositi ONBCT/GB2007/004640

containing them to processes for obtaining them and
the use of the new solid state forns and conpositions
containing themin nedical treatnent. Background of
the Invention In the fornul atlion of drug conmposi ti ons,
it is inportant for the drug substance to be in a form

in which it can be conveniently handl ed and processed.
This is of inportandﬁ@ﬁhggléﬂﬁiiiﬁgﬁiﬂﬁﬂ§point of view
of obtaining a comrercially viable manufacturing

process, but also fromthe point of view of subsequent

Hicld of the fuveatiof phar naceutical fornulations (e.g. oral

dos s {rjl%xﬁér t ﬁgs at§ Itlét%ﬁ |58ﬁ(§ )sta o E Sdf n%n’él}lne Fﬁlgtr %%I?pounds, to

conmpoun e nmanu re Oorf ora
phmmaoamtal(omSposntons eomamrpmg themj totph&tsses foedbtaibing thenchnd the use of

R U R o B gca i Ber e s (R AL rte e

is of particular inportance in the manufacture of
conmposi tions conprising anti-thronbotic agents.
Qﬁ‘ilé%ﬁ"t‘%‘i' okthg bnyentign sof'i d state stability and "shel f

i fe'ln gt dhRiaeh 'oV@ru% Bgﬁl%htﬁﬂg 9lt 1§ﬁlﬁp(§{a§9foyﬁlre36rug substance to be
i rrportant factors subst ance, and

iig & frBsin ti st %rhe&pweﬁgnﬁlx andled @ndipivecsseth A bisds ofimpertange, not
o )I tﬁ(gth {th\é 1 nt %F QF\ﬁgf gytg{nbrﬁgapcfome?@%lﬁla\ﬁggé ﬁlﬁﬁl{fﬁémltl C%‘[ﬁ‘ocess but
admrfnmnémpbmt pﬁw@w cbsubbrguerg alanghasuectf pharstaragicgldognulations
(gg]em%l osz{g§, r%h/;’suchoé\?sgablgle)tcom Yisi hﬁ%rag &eo oI %Itoﬁ doagg abl e

t o pFanthagindidigarufacauré of mMug:tbm@smSns; asringavirdaiyt thatrageliable

ai%a %90 | &Ledg?sgm ® ‘pe%g;té)?é}tre ile Qh@"ﬂga ,H%{IEYI etg lg‘glrélggdmmlstratlon

tb ¥ Phfcdt.| Thislisfof perdbidlat ithpbamndt & @B thah@aétarervfcahpositions
provide for unreliable solubility, and are often found

OBPHENY At-BEIbAis 38 Keni cal |y i npure. The skill ed

per s @heMhda] st?d?@r?%'h@tsﬁte S%th hid %h@if lig> Sﬁt'ﬂe Q@cl\fe‘?ﬁé}édlé’nts are
obtained 1n a s crystalline form the above

aloolsheimportent fapgors; oT heedtug substance, and compositions containing it, should be

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.

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.

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.



Thus, in the manufacture of commercially viable, and
phar maceutical |y acceptabl e, drug conpositions, it is

WO pentsam , wherever possible, to provide drugP@TIG&2007/004640

substantially crystalline, and stable, formlt is to

be noted, however, that this goal is not always

achi evabl e. Indeed typically, it is not possible to

predict, from nol ecul ar strudure al one, what the

crystallisation behaviour of a conpound either as

such ar in th formof a sa be. This can only .

be dbteiHemld MDY Fie Hhaf s aoﬁ't'éf’ﬂ‘aﬁlW@ﬁéFh‘B‘ﬁ‘?’En?“deed tpically,

i60 Rt Joddible b MU {rithAcic @laf SIr@S@S aBné UWHAhe nystaulsamn

compounds, whi ch have been found to be useful

bebavitbPha sepRNd.sitBergs syshaw i ferm afigrsalipyif be. This can only be
ch thronmbin inhibitors are of the

dlﬁgﬁ{é‘ﬁg(f %‘F‘%Wa | (wherein Ra, Rl, R2, Y and R3 have

meakitergaiiogahpatent apptih%iodé’é@rf)ﬂﬁﬂil@ﬁdisﬂom 0@kt D &)mppudds,

PR R bSR3l i

ishibicdrg swhscht thembanipbibiieks akh{(f 3heGlenéral BEthElal (
JCH(OH) C(O) - Aze- Pab(OWwe), (referred to hereinafter as
Compound A), wherein Aze represents

(5) -azetidine-2-c@rboxyl ate and Pab represents

ra- am di nobeng o-and Ph(3-d ) (5- OCHF
2)-(/?2)CHOH'C AR (referred to hereinafter
as Conpound B). Atbnpougnid B A process for the
synt hesi srbf Cehgounds " and\B-R's described in tjhe
Exanpl es of 441459 but Ph(3-C)(5- OCHF

2)-(tf) CHOH)'Q O Aze- Pab(Ove) and Ph(3-d) (5-

OCHF2) - (/1 ?)CH( O ) Aze- Pab(OH) in crystalline form
are not disclosed. Conpounds A and B are netabolised
foll owi ng oral and/or parenteral adm nistration to the
correspondl ng free am di ne conpound ( Conpound C),
(wherein RiaR ', BéeY aibRihiehve enepringsrgiventin ther dsscription b Wigh9d4145)

a&ﬁﬁ r}ﬁchQl?l %]a%gc%ptaé)lﬂebden%latf%gghclgéhﬁé: l)l%%}'”g?) thé}e&h' chis

I NCOr pora
Ph( 3- V@)X)Q@4(Z(3I—Hs?>)s-pé¢1ﬁ@eﬂ]lyi(d@c00€(s@ne ¢HpanadsPab Conpound C

At B ebana ReHEH AP P RRI SR AP T RGeS
Compound A), wherein Aze represents (S)-azetidine-2-carboxylate and Pab represents
para-amidinobenzylamino and Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OH)

(referred to hereinafter as Compound B).

o OCHF,

Compound A



pharmaceutical |l y-acceptable acid addition salts, such
as et hanesul fonic acid, npropanesul fonic acid,

wm2anesses sul foni ¢ aci d and benzenesul f oni ¢ acPCI/€8R03/004640

of conpounds such as Conpound A. However, there
remains a need to find crystalline forns of such
active conpounds which are not in the formof salts.
Such free-base crystalline férns allow formul ations to
be prepared without the requirenent for a counter ion
(whi ch, for exanple, contributes"non-therapeutic"
wei ght to the fi nalof J| ation). For exappl@y using
the free baseHg nuo A i nstead :

wigtely a 30%

benzenesul fonic aci d dat\ al |

decrease in weigh Wi tcl;z’f lNEH2| er

tabl et size. D s¢ ure of the We Have now
found that Ph(

2) - (R CH(OH) C(Q

R) CHcPm C( O - Aze- Pab(OH) can be
obtained in one or nore norfsalt forms that are
substantially crystallingyhpodifisre. Thus, according
to a first aspect of the invention there are provided
t he conpounds

G A A SR ETUR i

VD B2MANS, hitl Rp(1E)E-QCHFDe(R) (O K)EI(0)-Aae-RBb(OM) @hd BRGeZ1)(5-

OO 5 BB HE Blioe Sl RE ety her€r)

Al t gomgbunde Anmd B fromeaibbiisad followiifz qralsmtbl part@efal Afivifi€tration

Ph(3-d) (5- F 2)-. ( )CHOA) (O - - Pah(Qwe) an
tqdﬁé S‘-"HS)’?‘BZ‘-‘%EIF @gldle%@(@pﬂ 6&%9)' boa -%ﬁwa@tlmaS?bﬁerf pmsco e
alMHhHoRbLhEINRAE Qke WTROD/BDUs Cthy fli@hht diRlosti% in which is hereby
"substantially crystalline" we include greater than

inpouroratedpy rgfese®dr t hat 20%, particularly greater then
30% and nore particularly greater than 40%
crystalline. The de%r ee (%9 of crystallinity may be

determined by the skill ed person using X-ray powder
diffracti on (X®BD) . ||C her| t echni ques, ’s solid
state NVR FT-1R EN—syectiioscopy erenti al

ori ngiyry, may
al so be used. T sQImpoun of /ention fay be in
a non-sol vated f such as an anhydrate) or in the
formof a solvas d all such fornms are included as

part of theCl OCHF
2

Ph(3-Cl)(5-OCHF»)-(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, »-
propanesulfonic acid, n-butane sulfonic acid and benzenesulfonic acid salts, of compounds
such as Compound A.

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
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i nvention. Solvates of Conpound A or B include

al cohol ates such as an iso-propanol solvate (such as a
w@o9poesads of the invention which is in the formeDGBaw7/004640

i sopropanol solvate containing 1/3 isopropano

nol ecul e per nol ecul e of the conmpound of invention).

Addi tionally, any tautoners of the conpounds of the

i nvention are also included-& part of the invention.

The conpounds of the invention can have inproved

properties, exa stablllt for exanple whe

" eMPSRRI G walgﬁﬁe h%p r)af @r@ehpo@) ORSCRPIS-YREE ﬁrf@base of
cBaPEAR) ingBsh SNk Sodrkaresul Btdracid salt allows approximately a 30% decrease
2)-(RCH(OH) C(O) - Aze- Pab( prepared as described in

ineeighy wigh 4 5orrespendirgymeallstigbist sithe i nventi on have
different properties conparedwi th their anorphous
free-base forns and/or crystalline salt forns. For
Discinspiexf the Hivehtiorent sol ubility and/or dissol uti on

2 YL BRSNS g e e

Pth(Bka)(ljrﬁiGHBf) (RFEH(IOH)END)-aBe-PSH(OH) asn befdbtan&naﬁrpﬂaeeor inb& non-

stalllne form, Ph 5- OCHF
5Y %ﬁ“ﬁ&é““&iﬁ?@ﬁé?“ﬁescribed herei n) .

Accqm@y moﬁd%gaofaufrgtla@;recta@fnﬁ&ﬁw&ﬁmh BRrd aﬁé’ Sm/id@@ thelcB@bSunds
i s thus €FOVIded a stable crystalline form of

PH?(@D@()? HEQERICBPIDCE epirePtOle) apklitds DGO R a
P-R O’)SAz%l Il’dbf@Hf ﬂrsm)&;ntlghy( é*%ll Qg’ %’ﬁt foBm? %hteglelmaggr

(C]—|)C(O) Aze- Pab( térm "sta
refefrédie ds fibe edmpdundy Qfdb@;m&héwncarl “sglichgsatk ot grystaltinoforms of the
i&gh%gl§tate stability. By "chemical stability", we
Include that the respective conpounds can be stored in
an Adbbahed Haoe fundrhat i i pussibletsprotiuea Ph@-GL){5aOCHIF,)- N

Bl fubbiediad AP e PR g rimeuoppe-pavcom)

iR EhjrdY ARich a(eegr@terlmhnasmw&@&tama@ &g Esifbetantially EeRtaflfne” we include
tabl et, capsul under normal sto

seDiraiheh S E i ey It ROYlcpatHisg PSS EspieE g4 and more

pgﬁigﬁlﬁﬂﬁ‘%ﬂe&@r @hn §8% Qm@@ﬁlnte' PRe dddYee (3O ok BrySthlih Ry may be
st abi | ", we include that the respective conpounds

dgtgrmiped @t be eelle¢dpessoniusior a¢-ey povwderdliffigetign (XRPD). Oher
técgmh&f suth 30Ldid s [?&rmRamﬁéFﬁyy@%garaszﬂygdlﬁ%ex ifSGnhilg

m'xture w th pharmacéutic ept a carriers,
caliotimetry DSC) aad Jnuwracﬁtltsm(ner}g majy mlsahe osedl dos age form

such etc under
condi ?‘ﬁeo compoun(%shoc‘f"illgJ mventlon mag' be in a non- so?vap% form guc%gas 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
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
stability, for example when compared with Ph(3-C1)(5-OCHF;)-(R)CH(OH)C(O)-Aze-
Pab(OMe) and Ph(3-Cl)(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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insignificant degree of solid state transformation
(e.g. crystallisation, recrystallisation, solid state

w@basect4ransi ti on, hydration, dehydration, solREL/GBRO0GI04640

desol vation). Exanples of "normal storage conditions”
i ncl ude tenperatures of between m nus 800C and pl us
500C (particularly between 00C and 400C and nore
particularly room tenperaturés, such as 15C to 300C),
pressures of between 0.1 and 2 bars (particularly at
at nospheric pressure relative humdities of between
“sthawdr Yrorphaps fiep baje P and/of erysiaime salifarmss kox psinle 2t o
dfifRPert Yoruficy IMIF Gis@Rioh 'rzggpn vhi®us Q()lglaﬁw g&der@l feQfSeous
(i.e. greater than or equal to six nont . Under such
systaei) 1ay s usefdnpcﬁtumbn@ms qonwrising élmqoamo opthefimignidon (uch
h 0 %, .and
oSSy Eitpy AP R BB AR CH RO L RO .2
Pde(@Ma)eldéctibedhgased, or solid state transforned, as
appr erson reci ate tgqﬂe

Ehe SRy EhEiad REnEbesh e RE e it here RS g
cty@aniRe &brut & Phi3- e:a)(ss,loe:H&chtkr)(el{mm)aomm%ls(mm RAES Srable

aatlarieaneh sraws SRR e SR DR b be

experhenas dstﬁmﬁiyn ds BABRherSh PRAARs ClRonfleal BtabiBAPRIAA, %lﬁi state
of 500C and a pressure of 0.1 bar). The conpounds of
stahidity. nvent i on may be obtai ned advant ageously by

crys e .

y O B L&e?élw A;tg i_}l §b?\g\/‘é§§l’u%h%%_%rgc 1§c_: o u%ls_ can be stored in
afi isb)a@id(fok), Of @) thAﬁHmmfb(anﬁl)ulaabn adewbich pasiplorided m admixture with

ﬁ C&%EQJUQ% ey Oaccérj})tab egcteagrzerr gslgﬁnl(f]seor 69%1335% {el?@énv ‘ienn%n (Qrgl dgtsaheelrgcﬁr@,
srm"h atshabletmaenﬂe an.),whi@moandiplorape sodiyaisalith s limffed degree of

obpsa dbeduiap Iyl Ol 0 Ave. Pab(OH) 1rom a

S unesgzagardes&ae@istmi.(trs;t JvNin@lidd e theepRetive/@nfpoiRRWAS be stored in
Wi th a suitable solvent. In such a process it i

ap jekedzsatid fsm, anip dhe frem g%wléa(?wt@a i high |'tdﬁpr|?hvb€‘é<ﬂm
all@fxofte %fﬂhgﬂnﬁ@éutﬁﬁw Rbefibld daBers -ﬁhﬁedt&ﬂ‘gﬁﬁlv%ts te g7 an oral

depends on the supersaturation so
desage farmy, suchtae thblps|capsutsresc. raydes nymaémptagecwdttmnﬁ veithchary
g0 RSP 555, SURRRARLIEL 0 SR W Blnion,
selid/stato phasa traﬁmmn bjdramddedaygmtmi soliv:ttiolnaus dmb/fatién:)u nd

t hat evali[ﬂ g sol ven daes n

t
crysERITRELE G Soree fEaisBe, aiee BPRAMHTATfenycen minus
gotaidapltis 5(1?@E(bar€iéul§rl§ﬂ&lt\8&hlml°6hhd)m0°(fahﬂ néot& patieularByroom

téJrrSf;i)err]a raes %Lc Sas 15¥8 to 30°23) pressures of between 0.1 and 2 bars (particularly at
atmospheric pressure), relative humidities of between 5 and 95% (particularly 10 to 75%),
and/or exposure to 460 lux of UV/visible light, for prolonged periods (i.e. greater than or
equal to six months). Under such conditions, compounds of the 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

appreciate that the above-mentioned upper and lower limits for temperature, pressure and

relative humidity represent extremes of normal storage conditions, and that certain
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Sui table m xing, for exanple by stirring, is believed
to be inportant, possibly since it creates sites for
w@eoosmess7s as wel | as secondary nucl eati on, thuBCT/GB2007/004640

speeding up the crystallisation process. Once

avai | abl e, the addition of seed crystals (of the form

to be crystallised) to the supersaturated sol ution

will speed up the crystallis&tion process since the

time for primary nucleation will then be shortened.

Thus, .a further process of the invention provides the

camBigaa Shihsie XUeBRHBUMP BF cxnsacncad duinsdieripistamage (c.g. a

t&r@ﬁ%ﬁh:@%ﬁ@@ﬁh@ rés3ird @ 61 63n <A ) (5- OCHF 2) - (

) CH(OH) C( O - Aze- Pab(OVE) or Ph(3-d ) (5- OCHF 2)- g

() CHhronaeayds ofthe ipegniiopmay be abtaingdadyentagaouslabe diystallising
. | . ) .

O SR O R PAREM oI )

(RYGTH(O&h)E(Q)riZzealabf Q) 4s deatrebed hyrsinal | | sati on. Suitabl e

I ts.incl | cohol . th | . d
oo, BrTahB REpRFRGLefint BN ifon Gy auaLf wocess for e
padiluetiinSofaysinpotdaif theSitivdndibh &hithXxbuipeses thyetaiohg Ph@GrCI)(s-

e | e, t hanol , iso-pr | /et hyl acetate and
Nt e S AN Tt el e A S e et e
Pab@H ) TR Y QupcABuARN BRItbALEthe fesPaLtil e ESthFYun® W6 8S8itdte

the invention conprises use of a three solvent system

sphven!. IngyeiLa BrogRsy Hagiampogantée leays e spstsaturated polutipn maxed for a
sHPRENSRABEBE im@ TRIRKSN Bf §8Eg%&?ﬁ{}ﬁtgé‘%€g§£&&%}{§{ﬁmt highly

such as the good sol vent et h: rate sol vent
shpoytwpyd sy onamay anvdtatlise withini asdaly weivo, vbpteamlessisnpariatgated

Sm}{ogst}ﬁayc g%@pef}!a'kgigﬁ@ﬁ{ &gmgiggﬁv can he decreased from

severa o reach’a yi el d of about

90 %in dvenvitaineas de afweeditrysthls stdmel bedh\fsdral that eapgratiop of 0

4% an he tinm.ng of the. antjsaol vent .addition can

stis e o Borkidiviofeon B ifetan o Upeia b izt 198 bt
sOptedaBRbtionr for ACARPIEIIQAsing alched Vgt | on, crystalline
Conpound A or B can be obtained via crystallisation, _

f r omoHitablgyaidng fAr sxapple By shirigs 1pbeliered th &g jarariape possibly since

i?df@arté%tmé’ssfopgﬁmw, Wl AR sSdbnbAD hEcISAN 8Rs spddifhg up the
supersaturated Sol ution may be obtained follow ng
caystadlispian ppcesy. @ire azaiinbleuthd aflditien efisieedtsy sals (f Verforna rbe

t i i A A .
RABBREDD R s ihlktgh U A PARAOM U ROFRRM M b process since
thagee Saipumatystickatiant widlrthen\iprshorahed.rithagadushey prachs of the
Super sat uiﬁattﬁd sgl Lgti o? rm% be oF{hai. ned.fraom,sol utions

PEAT PRV AOSNeR Of 8 GOHPTEE OF e P SRipna gt gpprises

ceytaliisingBh(3-CHh OCH FL A& ) C HIPH)O(0)-Aze-GuleOMe) or RRS -CIRSTOCHF,)-

(%g(é-én@%ﬁ?@bﬁ%%%ké%ﬁg%Yan(%&dﬂ\%?sg{??aqu l§I§’l|u 10n (grls[u?r%/tclf ¥hefcro(r)nr;r)]0und
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
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 isopropyl acetate and the antisolvent heptane.
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the conpound in question has been forned. Further

i nformati on on the processes of the invention and the
wWEe@dnet43s obt ai nabl e therefrom are descri bed i PCT/682007/004640

Exanpl es herein. Crystalline anhydrate material may be

prepared as described herein by crystallising Conpound

A or B fromone or nore suitable solvents or m xtures

t hereof . Anhydrate may be prdduced by crystallisation

froma solvent systemwhich is substantially free of

wat er (which may have been dried, and/or nay be dried
Lyt vigy Wﬁéryéw'getmtr%%a@ﬁ dpgrensed G9m spysifal fays, to about a day to

r&dcH %ty?ehd oA YOVA! AhendIBL&S dridun( 6F Fed &Fst4i9 (0L %B% A% w/w) and
may al so be prepared fromwater or wateér/ethanol

the tinige o6 the @pligobigatrsidiion caneddcrpaemthe efystaligatioartisne by such crystal
nanMg%ates typically contain no nore than 2%
part|cularly 1% nore particularly 0.5% and nore

parti Mtc&diﬂﬂ tcOthE%v(swhw) crysteléing CoinpoundrA sl hanset abtaities via

cBRRafiH H3h Aol e sclidf ol bk iy %siv Sromlibi: pompound n a
sty dobedt. NEealpersayuraed sildloningdyrtg obfadricd€xltswih@dissolution of the

Conpound om a solvent systemc risin

09@3&%% 6?‘"‘“’[& nLY CYEROTAHRN & g'V%g‘n?%%{H‘Eﬂ%sb‘i?&‘PBH%d n
qREStIBRY 6116 ey pséﬁamiah %f@ﬁllMBﬁ%ﬁperﬁﬂmg&ﬁﬂ&l&\f Mdie

i nvention may be i sol ated u5|nqwtechn| ues which are

agleantagrensii thegupgitsssatedk sqlyting may berpbtaiied frompsolwieampyhish have
bggf:@&tabtgg dlréc'tlkftﬁ%H r@gctﬁﬁ sGIGTRS! i %9 A e Qﬁmq%u&ftloﬁ h&

i nvention may dried using stan ard techni ques.
begtl fortbed; ap mra@n@ulatlxe advaytagdvasiglditecdylfrpmmeastion brutics ywnthgn which

ﬁeeop ?)?B&{n%lf@agn%%gegg ft“ﬁgt may affect thesolid state

are in the form of
sol v&uelker @r&fognatnde S0 Itheairmomsena@aho owentiodtane thevpaddadts obtainable

erat u a red ressure) When conpounds
t%?ggﬁga$ F@ tE?E ‘ﬁ?ﬁﬁf Msed, or recrystallised,
as d@ﬁbﬁdlm&ﬁanh@dr@tle Frhatdrﬁﬁmﬁ)eSéJﬂ)rE@ﬂ&d HAFRRibad hérSmibISI ciystallising
formwhich has the inproved chem cal and/or sol

(ampound &5 By freny ongpii R aitaRlssalvants sheigyresthegeps: nﬁéihydrate may

be Qe byl st ARRON RES a%t)lvteh%yétaﬁ Wdhqg sJ@bén@zﬁlyrf?e@@'f Iw¥iter
characterised using X-ray powder diffraction (XRPD)

(lich gepy hatobeen deipgh lRed/ asmaelecdricd ddring theicryafatlisation process).

%%E’%Egsme %ﬂ@d?%ﬁt@ﬁﬂ é g?ﬁgﬁ @é}ﬂ@&a‘??ﬂg}ggﬁéﬁéjprepared from

Ceutl ca eparatlos
water or water/ethanol mixtures.

Compounds of the invention that are anhydrates typically contain no more than 2%,
particularly 1%, more particularly 0.5% and more particularly 0.2% (w/w) water, whether
such water is bound (crystal water or otherwise) or not.

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 isopropanol 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.

Compounds of the invention may be dried using standard techniques. It will be

appreciated by the skilled person that drying temperature and drying time may affect the
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In accordance with the invention, the crystalline
fornms of the invention nay be adm nistered orally,
wo pdosassanduUs| y, subcut aneously, buccally, rectedT/gB2007/004640

dermal |y, nasally, tracheally, bronchially, by any

ot her parenteral route, or via inhalation, in the form

of a pharmaceutical preparation conprising the

conpound of the invention im8 pharmaceutically
acceptable dosage form However we prefer that the

ppound of the inven |on is a formwhjch is suitable
8?1&1 SIYF BIOPSIAS Pf comparndsthat predr HGifog fiForRiEs 6 & Jripbyation may

o8 af 18vaRALEBPUrathRs BE/Sr BALcBE pre@gre)€l | as the route of
adm ni stration, the crystalllne forms of the invention

may Béheaganpeusdepifie svetianyirneydebiss, Qrge@m@hwﬂe as dpppsibed
hEfelt {h%lrlﬁ ﬂgne E@*n‘afls ﬁlr}iefohlq%ﬁﬁillhgythm a c{ (gn%;n}&%f and/or solid

proéesse ormul ation Into a sur
sphamﬂﬂagumncawdm@wnulat|on for exanple they may be

ml | r.ou I ticles. ord

o ¢ us P BiBE R B E5RpBls PR R sriRa v G eq
chiractersed usihg Kl—raf/ powadr diffradtion {XRED) ﬁ@thads; Ifqtfbkﬂhlblb ﬁedescnbed
formof th nt i in adm xture

HeRAT e St e PSS Raideit BeRasue iy 4he b Bistuent or

carrier. The anobunt of crystalline conpound of the

i nvention which is enployed in such a forrmulation wll
Pd'@p'@ﬁ‘é?“é‘ﬁaltprfépﬁ’aﬂﬁﬁl%4'&5\1“ dis Ysgt i ent, to be treated,

as W‘?xl dccBARRGiRT t}{§ Pr@’srktloﬂethg ng%ﬁl}ne Y}mng Bt l!h% rﬁfestlon may be

enpl oyed, but can determn non-1 nventi vel
afmoostetcdhoratly, 1atrafvun<tlhlyn; subswensoudly, bubeally rreesally, dermallgraeally,

tllag'heg[lg\gr&%glaﬁh%g%hggﬁl%lué)érgn%ral rgﬂtgu(lr% 181{:1alétn>(f‘il M%eni%ng ofa

rel
phmmétmlcalqmemsatnde sanpriisi the cdm];t@hdl af the nszlentpmtne at

i cat / | evant. dj s
e AR S b D

if@hion is AITEIEH *hieh Esedu&ﬂﬂei‘orplfhaaammuhm&xal formul ation
i ncl udes any fornul ation in whi the rate of rel ease

of dRﬁ@ewdﬂt&ﬂwth%dlﬁfaﬁm@tthwt@ntdp 8? treed, ahwel pt the Fouss of

adfnitfstratisn, Ve J&ﬁilllﬁ@ﬂﬁﬁ§bﬁm ¥veriRh nid Ptb% Rl kY at varying doses
retarded by gal enic manipulations. [n the present

(eegdelov)medi ate rel ease may be provided for by way of

an agyt 918/ V\%jﬂ]‘lﬁ fogl%? LERE %Wehl(fcﬂ'J rlnyy C@ﬁﬂér%mc@ssgéi L#ﬁl@tfo%ulanon

carrier, uent or carri‘er does not
1 1] aapmb&mlabhe:eemaéfwmullahm fertesarople dhrey gnary de eaaliai cargﬂcblmd into
snmﬁ &p ?g. Thus, the term excludes fornul ations which
are“ddhifted to provi de for

According to a further aspect of the invention, there is provided a pharmaceutical

formulation including a crystalline form of the invention in admixture with a
pharmaceutically acceptable adjuvant, diluent or carrier.

The amount of crystalline compound of the invention which is employed in such a
formulation will depend on the condition, 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
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.
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nodi fied", "controlled", "sustained", "prolonged",
"extended" or "del ayed" release of drug. In this

wa@ensess475 t he term "rel ease” includes the provPGI/GB2{0G/004640

presentation) of drug fromthe fornulation to the
gastrointestinal tract, to body tissues and/or into
system c circul ation. For gastrointestinal tract

rel ease (in a fasting stat e)',9't he rel ease is under pH
conditions such as pH =1 to 3, especially at, or

about H= 1. ] n one aspect of. the inventi
for nﬂh%@mn%ed'eﬁé Eel o P RS Hich) tpFm mﬁbdeﬁ\a@f fognulation in
wWhichGhy sitead flré 18R e bPAAY); (asY 8E mhﬁrlon mcems&p%n & drug, is neither

rel eases drug under a range of pH conditions.
appretipRly, nas pntionlyt W@rdeﬁ\bérg@heaﬁ r@mwmn%ﬂn&w ra@ﬁem case, immediate
Sldel hafn 188i)
?lga%%d E%Fl 8%3 es gc}r\g%tw@% g‘g con It |ao nés&{é}bcg gésc@%h‘& 98‘ uent or
chmieB whgglpblgclalor yaragr, dogsr n(alpmjcpng, Fpl-an:apmrecfﬁhlus;(tent the rate of drug release

a]E\&)/ Ii‘ |SC ugr?l y ,db/é]% CXC n#e\s/gorm%a)rflgds Wﬁl gre%h?ptt?dq%tpm?v%é)for

“hodifed”, Scunlrodad’ ’Wl shkthmecB’ fpjull‘oﬁgedp,aret(ueﬁdﬂdabf ydeﬁlybdj’lreraase of drug.
\rlrmp tr ﬁ rﬁt%gfloﬁ%%t? th(:i v IrggassvI ltnﬁl ﬂesé%eswpglggg prqﬂantatl(};l) of drug from the

fveitildtiof td @k igMtrointd3@hd) @act! 0 bDdP BssAELANdT iMEERNAE kculation. For
The formul ati ons of the 1 nvention nay be formulated in

saREoHHeraRtldragh relsass (i fping sife) Khoitraseie NAde plscondigipns such as pH = 1 to
3e§s€i5@@£lﬁl eﬁ‘sorqﬁ&ﬁ rd}pg q_yodd asgect Sttt B ehtdn a formulatlon as described herein

Phar maceuti cs: The Science of Dosage For m Desi gn'
W(ithg@@)pouTh drag I injcryistalling demoheteinaftprs Gogtroveghh or B7) releases drug under a

r%rl)g%‘rf)lf ?ﬁ%ﬁcﬁuéd@ M‘én%Fh Fé’sg)%'&%@ he &nﬁ&{ £ RY¥mLARS zpso({)gcfn%g? herein with

erence. Formu ns o I nvention ma
Goaypobad A@aﬁt(etbrysualhmcfondmteesewdtdg Lmtiarprﬂhmndttxenhsmnhmaﬂ{ =1to3,

to b swtabefo ral ,adm ni stration, 0

caipsify a° PrAep P T Srmufe Sl pEudlimay Hipse ot ggse 0%

(pa[ﬁ”fBﬂklrEyt HU)efease inaedhictt &itBin Blkouds, bl 6/iBOSPIRrS, Qiirm:ularly 2 hours,
r|S|n act.ive |ingredjent, g\g@%forwlatlonty

l%ﬁ’% P%@Flf Wi d & hoMess %qsp@gllﬁ anhoyr (s ﬁewuhngJ 30 minutes), of

aBmARAf860, IWheBREQARNER oWpidrBntb@chni ques knovvn in the
art. Suitable diluents/carriers (which may al so be

t er ndfe formplagpnsof thegpvangen may b@fomﬁalatefim pAsPEgdanes vy thof variety of known
t%éﬂﬁiqg&v ftﬂtek le géjcfes g@l : nc afto dllle tﬂ%gr';z&%mcg f The Science of Dosage

ate re ease t nonobasi ¢ cal ci um
Hono gt e(l9&8)t(§9urchldidllwngmwrphobqahhw@t@lsnlobu.rds ingvhich document are

a [ ci,u hos hat e di hydrate and di basic
h%relk%ﬁdcgrp%%ted ffeg an iydrate), tribasic calcium

p h os ;Ebameanolnact the ea,vemnomrmuyrbpsdnahéyi tn:eadapibdl inl aos@dance with standard
st al I

tgc&nls] fl:s e %e,sspﬁ? &){ \éﬂewl }sggtlonp%ﬂ? lnrt>1% g)rm of an immediate

réfleAte @fbot, mdméleditel ralcisdtcBpsuledr @b wﬂhtﬁaﬁbﬁgéfcﬁmﬁl&ﬁnﬂrf@ﬁng active
l'ike. Particular diluents/carriers include dibasic

l&%rE@Frt}mewsﬁwaéwaﬁ@ewe msHAkpeyafq the gkilled pegiogapd may be prepared in
2060 r@4hcEBYth R&hniques known in the art.

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
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
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used al one or in conbination w th another

diluent/carrier such as mannitol. A fornulation of the
WO ewenss4oh in the formof an i medi at e rel easePCEBBG07/004640

may conprise one or nobre excipients to inprove the

physi cal and/or chem cal properties of the fina

conposition, and/or to facilitate the process of

manuf act ure. Such excipientslﬁre conventional in the

formul ati on of i Mmedi ate rel ease formul ati ons for

eroral drug . deliver and i nclude one or mgre of the

nagge) RIRR g" kel oSrSH EiUFUBF P E caum saibepaleantielikei daaticular

dt @Y @Abfors HtRAE §ibadCtoiuf dhépHar §ﬁce1arc?dceysta$ﬁre%uulose which may be

al cohol or, particularly, sodium stear fumarate); a
uggdiadpasior segEtbingion Hith amth%r dilyentispaiar sx@?ll p3 ear)mtobne or

nor eA%Mﬁ:{tF’)In(o? Hehn tlf}pinW{é MB QrLrh zﬂgrel ase taFlet may comprise one

m crocrystal I'ine cellulos a po t ene g yco

0( mE@)excmleptslty gtl;h‘yi/eel]he physiad bandépr chemlcal properties of the final composition,

gr tﬁ)félc%tgt@)(l%eﬁar ? ? l %’gleacﬁjﬁféé_' F/C)(m? 81\1/\/9 %lcg%vgﬁg(?n%ﬂanle formulation
oﬂv&mlgdfdlate a:ldraydfo@mylpﬁmyfbnq&lrdrmll dvseddiVEE) anafindudette or more of the
| ecul ar wei r.ox ethglcellulose QHEC

h
T OB A TP SRR (AR S cHea. siear s @iy stearate

sREryl AlE&hol 6 p@m&qmw Rddigh RR¥Yy MRintaYdte)C £ blidah OGS 8e0ks téc bPYolloidal
nol ecul ar wei g particul ar binders are

Silied )y Qe INpF P'@ri?ra éweh By POy iRy replidene; Bugrosy eallimegellulose, a
pYELERENe glgm (PE‘GJTQ wly@ml(ee@&{.&é hhwo%gﬁwyﬁnétﬁweanu@o%e APMC) of a

organi c acid (for exa e CltrIC acCl or an al
lqvetnalecqlﬁbwele&tamme@ykemlgm(m|01f algvemelstulanyeigldi dle of

RSP o R 0 DRSS s 450 ot v

nidcalar geigbh as@rchswhiap maize, porats arrea) er) 4 sodiven aarbaxgmethyl cellulose of a

Bl SR bR Bhrs R aaleir b bl 5hR U RAGhF Sl motecutar

weagrht)oxmtnwé pH&bhtbkilDﬁgeageﬂts f§§uali adan(G gl /A%d (T& ek@mple citric acid) or an

e st il il ot h - e SHrsEso gstn il o alkaline carh

e (for SlanfpldoREAT, ¢atiukor pHaséNlr{] |sulBl$at@Wa@ﬁs'u%§lg ﬁrbp’ﬂmate or sorbate);
sone of the above nenti oned ex0|€|ents whi ¢

ope eaefe disintegrant hior cxampiqisodiuan stercle glyeollsten p C(%mkéi(mm\rleylpyrrohdone
atcﬁgklﬁ{l&d g&f' ity Eﬂbb% 4 yl Eélf%ldé@ es%élp@um ntbz?iée?(;m{) Or nce) or an

nan one o stated functions. I'n a furthe
algype0La @ﬂmtrfhe, 4 flaventinga t@ldniyquocﬂfyirtgraggmtaa cqanng)agenh@ a preservative.

I nveﬂtw pchnaat%i f‘?n? as[())ﬁ‘ne ol?t l‘!ai)t vaebmeentlfof%c{ e 1en 1ch Lmay be present in

adn1n|s qU|d foF nmu
atfmabmrmzﬂmtmneﬁh&r@dl (Gorzkdyple mbletydermiviaia off l’he\Mmeﬂhon may have more than

d A or i S. resented together with an aqueous
°8%$B¥%?m“§ﬁgﬁ’3§ %r A formul ation of the present

| NVenid ARth&RPdct 5f thgindBntdHAERUA BARARN oTee ihvbntibels adapted to be
conpri se one or npre eXC|p|ents such as
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
an antimicrobial 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
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an antim crobial preservative; a tonicity nodifier
(for exanple sodiumchloride, mannitol or glucose); a

w@bboam§s433 i ng agent (for exanple a comon i nor BENGB2007/004640

acid or base, including hydrochloric acid or sodium
hydroxide); a pH controlling agents (that is, a
buffer; for exanpletartaric acid, acetic acid or
citric acid); a surfactant (fér exarrpl e Sodi un dodecyl
sul phate (SDS) or Solutol (tm)); a solubiliser which
tazg%g\égglgtaggt%& osr%lxiylglec}@)zg ﬁé;:gaz;ﬁag? {)%/;S%{nggr %((jhlug r(]iE)decyl sulphate (SDS) or
shm@dmypmmﬂlser BhieX 6drodlay hElb RolabiliROthy ¥ét Wk lingrédi@t (@€example ethanol,
VVP)); or an antioxidant. Liquid oral fornulations

arm&z/ethelenmglvhé of bydroxyprapyb petislpdaxtrirodr patytvinyéchlergded BV BNt or an

PCI ation with an aqueous solvent or, nore
1°Cul ar y agueous solutions (that is, sol utions of
act Lu;andmm[folmmdationcmayi bath thatfem (ﬂSu@ex&Bﬂin‘ﬁ eﬂic)lve ingrddiensin
context,. the term"” Enteous sol uti.on

SO AR L ISP RO R AT 26, s Gp BB e g tons (atis,

sbRG6RAF 8&tvelcEmpsund Ghdkidi@iwater ARQR RS BNEisAbIBAPAE ok
pressure, and the term "suspension"” neans that nore

“BaHsAUSIHIUSPN e lnges fpmpplations iy Witish aideast 99% of astive instedisat s in
sSMGbh &%ngl'e $°@9&d atﬁ()@ﬂlﬁﬂk @ssﬂ?@ aﬁd 91@ t@gle@ﬁs?)erﬁs@cfn” means that
suspensions are hyd roxypropy hyl lul'ose, AOT
nfate den yVeuflafitsungredient ég not mwaham ughs, Sum goaditions. Typical

I e p t he
b Abor (PerSEn D85 BB} AREMIE[BSPRE 10
(moctpksulﬁosng:nmwmmdﬁsm Bherwitmativan thagbe besiie. one
addi ti onal addi ti ong}ﬁ agenﬁ&s ltgcl d(e N I
pol y&i™® %??8 gi“fr&?ﬁe B REPVElSt £ Bt P PE‘ga EYaNBYsNS
camﬁfh ; oQfid }\&)E BaWhté‘r aaa ladle@pdﬂdm(ignbﬁal hg‘err]l&CTlfé gamziq\s,\rhm agre]:nts _inlcllude :

rochloric a sodi um chl ori de i C L

be di ggmt@%@e.g C?lﬁsﬁﬁb%mpa?naamlso athwobmd(%fﬁaﬁam/acvﬁ ag/or citric acid
et hanol ; Q{d/drhydmgp,y(g{cqg,hl &ric acid and/or sodium
hydrOX|de to bring the pHto a suitable val ue
( patit p@({ytptgplplynqer{wgﬁb willhbgydissglved gl)the tgrmylgtionjyepd optionally also ethanol; or
E:ﬂlapﬁ‘h (?rll)% ng?]i gg@%ss%gqmqgm&ﬂ? td nr@ltﬁé)pﬁtorﬁesqltéﬂg value (particularly in
b cycl odetht rdngelsﬁbhr as hydr oxypr opyl
so dyﬁmﬁ olrrnlet lacet lde) an%rg) (% Tfy ErlF dé Inl fltllxptc 2951 tr%sycenqe (such as
the pr esemtglydn)yaﬂtl on pr ow des an or aI sol ution
corrprl | ng, a Co nd A or ter and at | east one
addr't RrFlodgdtt (uchas P%P)tyeabpv\?@ewoqebmcb. ) above.

vi. a tonicity modlﬁer such as sodium chloride and/or mannitol.

antlc} 1

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.

In 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 hydroxypropyl-

[-cyclodextrin), sorbitol or ethanol.
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In anot her aspect the invention provides an aqueous
formul ati on of Conpound A or B conprising a

w@od08l6d475i ng agent such as a pol yet hyl ene gl ypot/GB2007/004640
b-cycl odextrin (such as hydroxypropyl -
b-cycl odextrin), sorbitol or ethanol.In a further
aspect the present invention provides an oral solution
formul ati on conpri sing Cbnpddﬁd A or B and et hanol .
This formul ati on can further conprise a medi um chain
triglycerjde (such as m In a st|II furth

aspelitd RRBT 3RS AT prieﬁwmgﬁn PP PIPYdesRoral solysiog fo ?qup gomprising

dof] DMEM@AIOQB A eMAkcH] THis BrneARALAA fiRthel @hipHbea hbdiudREhin triglyceride
This fornul ation can further conprise a nmedi um

(@ﬁbﬁwﬂ@bwﬁlycerlde (such as miglyol). In a further
as peg{a Ql (J:E 8%6' &%elﬁ lﬁ\%ﬁmﬁ \Jl&lg 39 raI Jbﬁlt OHY&Hl{liag&] Compnsmg a

i s adapte SUIt rentera
cauipound of foarlnule ml) aﬂ'mBMAe r'Fhis' I‘pamémoe cal furtherchmpes agmydium chain
tgaﬂ%H8£§ n1n| ?tlon t hat does not conprise perora

ﬁngg ‘the gastrointestinal tract and

i ncl udaeﬁlrtael:raspmbf the nrwantmmkacfbtrﬁmamnsjfme 1hmmavsrada{ﬁéqko be suitable

f%r&?a?%%%?ﬁhﬁi}ét}/ainﬂ? T nsder nal | ¥e3;all [l@n asad?f%/dgrqf 9dm1mstrat10n that does

noDEdnris® PErBFa® dHSihnstratidht tb @Qegakttr&lﬂeﬁinhlytracf ﬁﬂtlﬂ&lﬁdés administration
sublingually, topically, by inhalation,

an
SBK’W&“"%%H’t‘féi’%ou?lbut"éaangiﬁllYaB‘I“éd‘frmaMII%fqnéWX‘Ydf‘%QWéca“y,
1hch\éﬁﬁhéoQt§‘l% 1lﬂﬁ'ﬁm§src§laf19 lgﬁalﬁg%@b&keqrﬁlq Q‘ﬂf)l?&tl?rr@étél}& sublingually,

i nclude those In Conpound I's presented
topiepdly it inhalatiponapr latﬂme!mr parenterakrousuch as water. A

for ngln%tbleofnmg{flat oﬁé‘ ())/fqpee i ‘ﬁmttloﬁ e fo%@ aSBIHPs'Eéréd r}%gen?epally include those in

aqueous carrier er conprise one or
m«:h (qummsd Aso:_cBms asssmtedamgeltlm wnh)hn ajueqmsesnaelv suchwewatar

t oni Gi di fi for.ex e sodi um chl ori

iy BT oL el i SR 5 T geiees {3 may forher comprise
oR¥ ANRbIR eRCiFIONEBICh A3 ah giithierodiil preSivAdias; & toma;t)L thdlifigr (for example
Se%‘drochlonc acid or sodi um hydroxi de)

HErchlaridpgnapgenk o eycrse): 4 R adjuging P%"r“‘ (be?xags?éi‘ﬁpqoalmon inorganic acid

Jr@ﬁgeairnbl‘ﬁdfi\g 'h?dro@rﬂ@rtld £cid6d ddidn H?yHFcfxidé) %Cdﬂjc)ontr@llmg agents (that is, a
surfact ant or exanpl e sodi um odecy | phat e %

ttylffes&wemplp rﬁe)rsarlc 80150'409%1 Jcids@rCitiip pef); gévr\ﬁeééant (forr@qamp e sodium

SELAPHIAS SIS SPOB TS BY S pI ehlptehe i

iogreqbait)(fur aydmp:lhbtbanodia HoB¥Riy)ene glycalror hmrbwprmﬂ}ﬁ.cyclodextrm or

ren r | ati ons be in the form of
ﬁ1el?l %e(g 4 Wnt'ﬂgﬁ ient in association with
an aQuRAE! BRhietidns @fay bEW tBe foah bE Gidpentibis AGLI@RUWSeredient in association
solutions (that is, solutions of active conpound

Yitanaguseys me@r orgote pagicylaly 3quequs selptians (Bafris selutiqns gf active compound
ih@hdihg RALERUS IS th 8IS confR&d, the @3m0qutbsAbiuass’ ihdludes 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.

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.
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whi ch at |east 99% of active ingredient is in solution
at above 50C and at nospheric pressure, and the term

WO 38068333 on" neans that nore than 1% of acti VECT/GB2007/004640

ingredient is not in solution under such conditions.
Typi cal di spersion agents for suspensions are

hydr oxypropyl nethyl cel |l ul ose, AOT, PVP and SDS, but
other alternatives are possrﬂpe. The nunber of

exci pients enployed in the peroral and parentera

for Iatlons of the invention depends upon many
f act BrothE ReLEe PREEhH TI1IEN Bioy EHHRRENSH Totalign comprising a

doRpoesli L3t B}N«ﬁ&%ﬂ at 18RForle@diabmY AdenRf THL éddﬁmélfag&ﬁé i8¢lude:
(aqueous solvent or otherwi se) that is included

anot her  aqbxsdylenp lyprl 4RI and epiéamelloals et g/ Oatartam acid and/or

par epd £5lorik 955 at i on conprising a Conpound A or B
wat e}r?}acgogt feasrt one additional agents. The

addiii.i onajodmyediaide Gehicideill tie. dissalbgdan thel fenalagiby)cad optionally also
(PEG &h?og ptionally al so ethanol and/or tartaric acid
and/or'h 8roch|or|c acid; or ii. sodiumchloride

(whiiich wi lh)ldrdcﬁlodc sSdhndast sd)cﬁuxh lhedrboidénslbaihg e pH taBeuitable value

opt i naJ al so et han iii. hydrochloric acid

and/ B%ﬁ%%‘h%%%%@ PO bring the pHto a suitable

val e ( papMAC(dinadthyY adetantil® ah@B8RNalyu1sd)a méAunt Mram%ycende (such as
(dlnethyl acetanmi de) and optionally al so a nedi

chai M&Ya)yPyceride (such as miglyol); or v. a

b- cyg¢l ode

b- cy‘gl odeﬁ3 %%’@3&%% 'Z‘sugﬁ‘a ? %rgéﬁq)%y‘%ycgfiexstrb g’n as
sodwun1chdmnmdﬁmamﬁﬂmndmamnmUmkhbhd:aMRmnmhamLaspect
the present invention provides an injectable solution
conprising a Conmpound A or B, water and at | east one

addi tri zoﬁlﬁheragﬁétttﬁe [ﬂSSeﬁtﬁﬁ\l'eh&&l prﬁwﬂés)anﬁ@eo@ble)soﬁlh&\/&)mﬂ;ismg a
nothe ect the inventiaqn provides an agueous

» YRCIEABLEATHONK aggitipn egﬁmslag reﬁ@eddn (1) to (vi) above.

0| Uhi dnbﬁubﬂﬁp&glﬂghv@&féh pRvidRs RPAMESR Yoo ¥ X mpound A or B
b-cyclodextrin (such as hydroxypropyl -

cgm@%nmktbrlism agesbyush ad padyethyldnagbycol, B-aychodexsrin Ksueh as hydroxypropyl-

vention provi des a parenteral
ﬁﬁggﬁﬁ on 88 re}%nﬁg Conpound A or B and et hano

Thi sId a)ﬁlﬂh!éraipe&nhd?;ﬁéheﬁtl.iﬁ\teh&din ﬁi@ﬂm’slaﬁﬁreﬁtemﬁ djnﬂﬁlhﬁdiﬁjoﬂlpnsmg

h . In a still further
‘lé?%’ E‘¥dc s ﬁf‘églﬁgﬂol ) ‘t‘)‘ﬁ“%‘rcé% fugber comprsecapediygp chain triglyceride
(§uek B4h@lyopn conprising a

In a still further aspect the present invention provides a parenteral formulation comprising a
compound of formula (I) and DMA. This formulation can further comprise a medium chain
triglyceride (such as miglyol).

In a still further aspect the present invention provides a solid formulation comprising
microcrystalline 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
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
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compound of forrmula (1) and DVA. This fornmul ati on can
further conprise a nmediumchain triglyceride (such as

wor@Bped4ys In a still further aspect the presePtT/GB2007/004640

i nvention provides a solid fornul ati on conpri sing

m crocrystalline cellul ose and pol yvinyl pyrrolidone
(PVP); or conprising mcrocrystalline cellul ose and
sodi um starch gl ycol | ate. Forlftal ati ons of the

i nvention, such as parenteral fornulations, conprising

sal.ts _may repared by addition of dil t/carrier
S?IB“?‘héoréﬁb‘PB‘ﬁE?rdiaéenfﬁ”é ﬁm@ﬁ%@a %%{F'f?po'eoﬁﬁ%s ofrjpgsikions may be in the
forfdtoNd cafprisyi dchGs Beic@Rht, BRIonall SR tREpiescavd melonmore further
solid formsuitable for use in the preparati on of

CRPIFRIP A% b%ﬁnbﬁfoqe Héﬁmqé@éﬁ,tqpaﬂm(ﬂmp teﬂarﬁpﬂ“évvhofscblumtuaewor carrier as
héﬁﬁmef&?‘e &hindd) NRRUSD Bt G aref l?errelmmf&refd% a%ﬂ@wh@ Bllnposmons of

m nstration) ex tenpore. h conpositions may be I'n
thenevdntipmi. of a SO|Id conpr|5|ng active ingredient,

opti gcr)]l?(l l posm ns oA YdTiSn fa B8l b rereEn(:t‘)v]c 10 ftdrl nt/camer (for example
b et PRed and. " opti ‘onal 1y

eXCIplen S 'as erei ore 1 OnNa
sbl@erit)f)ﬂ’mﬁ\a//fw)mﬂ)étlodlolf theniiveatial, of a aﬂfcéntﬂteda“SrrﬂiL&fit&inmlﬁe’fedﬁ\&:ntlon which

ned, C tions ar herelnafter referred
sy Rl teop 11 TR R ORE SIS * Sol i d
conmpasdrotiensspedt theRedeAtiantiON pidRidedsh d'Fquj}ea(ﬁMnfs@F%léaimmedlate release
of diluent/carrier (for exanp Fe solvent) from

forgraation cPmPrisHe ¢ prapquad é\n?ru%ﬁ capier GugipieBistoeRsline cellulose),
disg{tf%ll'ﬁrﬁgéueﬁ‘ a@iodwf‘r?sthr@ﬂ ERESHIRM), é"ttlh&tﬂ (SR ad Wiy AP SlidORe) and a

orm of a sol utron, such as an agueous
lehsicanti(eneh as ppdamo sthary! fam@@éet) B afoardation mayealsd eemprise an additional

E;gﬁﬁg?ﬁmigng5§hh¥n@gn1nlsterable i medi ate rel ease
or mul at1

n conprising Conpound A or B, a carrier
( suc homsilatioos oftthy sivertionnkat aelih tHedsm) of imnmﬁdiaitm:te@gseaamets may be

di t . i
b0 oRDriRg Gk PRl infS Rep s v R e U feare
tedheangsl, afdusiigatadfiard Sg@ipmentf iafontal (& the GRille@ peradis Chcludmg wet or dry
ri se.an additional carri iller) such

gﬁaé‘H fipgd 're?—‘cfPWBfeéil?'H?fgnQﬁ‘F“?%gryl“}gv%I‘P%ﬁn'f‘ &ttabd‘F‘é“H fpd coating, as well

a§ E‘&nlﬁnﬂit[ﬂn@ﬁf thBI¥gRbRERs, 6 Kadplelad BésBliSedRYciEcP IR RAE Esﬁgect of the
bring |ng¢act|ve |ngred|ent into association with
i

lwenu@h agid additien salfs phepnapoypdsof dorputad B ig gevstalling dorsarg prmulated in
tgﬁ@ﬁdard equi pnent, known to the skilled person,

I ncluding wet or dry granul ation, direct

conpilbgsisohicpaypdet @ pnacessi foy it}mformﬁtiloh ohgsolidi (.x)impgsition suitable for use in

@ﬁ&%&ﬁérf&% o?nqorﬁgl?a%log df th@‘?’nv\éﬁtlon (ﬁ)(sﬁ é:geﬂnna% g&lk&&s s@chfats an aqueous

ese processes SCri ere
sbhtlo@@xwmé mﬁcmmecesmmmrnscsrremaml df ditldht/daatier $fak txangile solvent)
conpound fﬁ % 3 n II|n formare
ffog} éHO? pf the mventlo ra conden rate formulation of the invention.

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
(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
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tablets. There is thus provided a process for the
formation of a solid conposition suitable for use in

wo bmspesapar ati on of a fornul ati on of the i nvenP@DGBEI0GI004640

exanpl e a solution, such as an aqueous sol ution) ex
tenpore, which process conprises renoval of
diluent/carrier (for exanple solvent) froma
formul ati on of the inventionlSor a concentrated
fornulation of the invention. Solvent may be renoved
way of a variety of techniques known to those
démm/r:@"aeq A of pample, In the PaSéﬁawe@uwhﬁemwmﬂh@ﬁemlled and/or
aaﬁﬁl-.'&%%epe’lﬁo%%fé BeRfibdAl %ft}’l\érﬁl%}e al Eﬁgﬁawaﬂhﬁgnalgfc@@é{t may be added
sol vent renoval (drying) process t renpves So
wWidachevaty aiding the fmaltlen nﬁa s’qllaucnmngsﬂnm@flthﬂ igganitipy darfngttheprocess of

C r [
GBS P RSHRIRLE s o Yl s o etgon).
t he Armhadltomsmbe béCompqnmd\A d@l, tmsfmcﬂexieeadbmmlsmon in which the solvent
0 h |se 0 e iLnventi I n
(PR AFED CaRer TG TG S HSBEIENGHUZHOR o more thah 109, such a

léswﬁﬁwmmﬁdaeso&léhd sed apeagen W 1 appreci at e that
approprlate addltlonal exci pi ents may be added

sui t Bpyelatioagef thy ingentiog nraér?émnhwdfor amp/l%%x wré? ﬁlt;aapn or

aﬁt’é@lgpc{ti%n dnf/of hﬁe@ﬁ&?r%a@ﬁ&&@é@ Seh Wi Scartm%egﬁlyd lg)r@ filled syringes.
control l'ed and/ or adjusted as herei nbefore describ

Spetr priaeassing @epsanayaqjmtelper plageerriqoidi dryiog d foan @uswul%tmmmyon of the
ded with a viewto aiding the formation of a
soP| ‘conposition of the invention during the process
of dBEfoerddhumistration, the doadadolid tmnpcsk@mpﬂlay beaenonstohted and/or diluted in,
sucrose, u r tre Sol.| .
Qe i B BlonbaURaR ebieots SPRag 5y oy Sl sotuion.
CoNpOhd¢ dh@int bidilehtcdarien én eﬁﬁrMQfdr ekdmysle anmediate rém%efa))let) formulation
ntentf %Wer than a sol vent gﬁystalllzatlon
1™

e ipyen erfb%)o% DN gtorsegg ngiyge And dmgynt of the active ingredient

tﬁd@llsve@rﬂﬂoyﬁ dedthd hatirt fifd anE&.m%taatny Qer &nstithéntd (TVERhMPR further
may be sterilised, for exanp [ e sterile filtration

CYFIPIBTIE DB AIRRTESAL mahfdfioaﬁulﬁtilqm b'ei i praw PmiardP pla ragagicularly up to
3%%(,: E'\o?espa\‘tllcﬁlhﬁ updd E(‘S% degﬁj)aﬁ{%glaﬂ% ﬁﬂ td 1d‘7§ @v@&f rof g ?ﬁal composition. The

processi g steps’ ma e prior
amoyntmg additidrot encipiendd indudoamusli fpmmrlat@h qf He inventernt alsmdepends upon
r [ he.dri.ed. |
%%r? esgglﬁzgs%{]ﬁ%%rg %(’l %ﬁéunﬁ F hg fléetlglglll?g?é(#lg]t ?h%%t%% ‘0&/8&1 alB¥1 as the
naate and {p]hg(mlsobfjngllya)aier saistinnents fbrio@splesbluctits/odrias amcblg/r other further

ot.her suitable solu n. .The nt of diluent/carri
eRHPER bR e L, R APy P ePet e et = werally p to %
(vowyreddafot BiRd&E adddsihty@nd isappidaRapds 10qW/ MBdTYhe final composition.
factors such as the nature and anmount of the active
i ngr gﬁl{nulatlons of the invention are administered to mammalian patients (including
humans), and according to a further aspect of the invention there is thus provided a formulation of
the invention for use as a pharmaceutical.

According to a further aspect of the invention, there is provided a pharmaceutical formulation
including a compound of the invention in a modified release formulation as described in
[nternational patent application WO 03/101424, the relevant disclosure of which document is hereby
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
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that is enployed and the nature, and anounts, of any
ot her constituents (for exanple further excipients)

WO bas/oes4es present in the formulation, but is tpQEI/GaRI0Y/004640

up to 40% (ww), particularly up to 30% nore
particularly up to 20% and particularly up to 10%
(ww of the final conpositiaon. The anount of

addi ti onal excipients in sucH®an oral fornul ation of
the invention al so depends upon factors, such as the

aE%;tE)(r @E@Ze%?c‘axg%ﬁtiog{; arg tguﬁgél#g t}{egﬁér%g%l eRnfh\{ithda%fﬂeiﬁvted States
PLRRIcoFRNAISP RN & phde@ ki xRNl Sf the Ek&fé&@{eﬁﬁbfeip@ﬁ,ﬁhq relevant disclosure
and/ or ot her further exc;dol ents) that are present in

i which deqyiieatis bercbygngorprorased Yyupfercemt s and glidants is

tYPIEAE biest cAR, modifi %H%ﬁ RUQERL By AA¢or i

di s;[nte regntg I's t;}ﬁ%ﬁ’reﬁe u teg{r(iO% (vv/% ggotweappmpnate

phanmakeutionosiceptaric carties, fngramothat inears, which hatipmy enrano(as appropriate)

oS ﬁé‘ed%‘aﬂ'aﬁ%r%c‘?ndof‘tfgp SRR PP LENL e 406} “‘?'dl'qe%t. Thus, the term will
urmnss, dnd accordi ng to a further aspect o the

bee nuddnsto@bbyt theseaskilled irhttis afd tooivicldéxc cmplosikions alitio ire @tlaptday for example as

i nventjon for us s a pharnppceutjcal ., Accordi o a :
i BribhRinBorofe £ra RoBRT T b LProloETE F & ST delgase of drug (n
wHieH drBE RButlesall af Duididnklly ftardbClatidb PebdacEOpRPARcRéspbite over a

invention in a nodified rel ease fornul atj on as

repadred pering qf imeneRsionalty; isrluding roxistongpinan inigiel appupef drug being made

aRabR1Adh a bRAcERhifMAMe IISF]n@ S Hati¥iioCRudOnURR M desired
is hereby incorporated by reference. The term

thayenghti¢ repanet)eepseposiphas wiieteprovidea for@o dplawdd’ irdeasapf drupén which the
[ . i ] i.nGl .

AL LIRS AR NG L PRERER R, e, loning

vdfichr drb g ed@somaylbaigjthespllgasiteant fipyshegalodifiied asmmdicptad abaven ss well as so-

TN T e
same tixleiafteOddntifistrfiog had Arrfhecdsdsl ac eidated at b Gatdreingyant
di s¢l osure i n.which docu [

t.is hereby, incorporated by
r ef eYRIEET thRRihe ARMPASEOBHP tg%.glé?ntwa@rffw@ﬁ? adaid refgaye or, more
paRicRlafly) ARckained (1Rt id¥Y¥loREedD eRBRIAPFeledbEof drug over a period of time. More
pharmaceutical l y-acceptable carrier, and/or other

PREIRHIST camprasiiopnphtheinvetiopa de pdapteddfr spample @y degeriked herein) to
drd 3G 4 &fﬁaerﬂldt)&fcﬁfdh%&vg{jm& B@si&[jﬁ%&aﬁ{lﬁés‘%ctfv@% 1l‘1g|fnuglger of doses per

rel ease of active Ingredient. etermw
wnit dieres tcoprddusy atdasieed thekaplehteeffent. tRedeage may be umifdrmded/or constant over an

eg%HReQPdSW E?ﬁﬁti%’é‘io?%h%ﬁﬁsead?‘pt ed (for exanple as
sscrited herar ) o6 provi de for a "sustained", a
" pr @loapgaddnsaf tlennVeaxdemdydir exampkske mfthalfoug of bme evmath the following,

r LS released at a sufficiently retarded rate to
aﬁﬁg%&@ age Wﬁ@?’é‘ﬁ”é\}f’ ithos¢ g@@‘%‘@ ‘Ver a required period
Ofa) t0oaRd peltd, @ibekd of chpr@les diiich PEPYE Sdspied @ reRBsel af ichét@bme of the drug

anount of drug being made avajlable within, a ‘ )
pr edcRhe FImvlafing iF GPISHOR AEiCBTIng RIISIEYIAR Tegion: of g pagrointestinal tract

an isnkR taBletsdfsy, f6i%xample 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.

(b) Multiple unit or multiparticulate systems, which may be in the form of microparticles,

microspheres or pellets comprising drug (which multiple units/multiparticulates may provide

for gradual emptying of the formulation containing drug from the stomach into the duodenum
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t herapeutic response); conpositions which provide for
a "del ayed" release of drug (in which the rel ease of

waelewg/oes78lel ayed until a specific region of thBCT/GB2007/004640

gastrointestinal tract is reached, follow ng which
drug rel ease may be either pulsatile or further

nDdIerd as i ndicated above); as wel | as socall ed

"repeat action" conpositions (|n whi ch one dose of
drug is released either inmediately or some tinme after
adm n tratlon nd fur er doses are Ie sed at a

ot W P! rS'i‘eePB?' ew&%mwtewﬁpwéi fRsingfdrygngt a pre-determined
I nveRd)i on prOV|de for a del ayed rel ease or nor e

partlcularly, a sustained (that is prolonged or

Ememuon%maﬂsemﬁfdwa?wnmeﬁohéscﬁetmné@f #five cprapoupd fiea matrix, which

par f ..t
aaprE i oF PN ARL TR or 187! BHREHARE W 8 of aolymer, n which
suf fliugirdense tidssepladfe bd'rvuag' Qf\gadualherf@hggrmg)mqﬁﬂertwlaﬂ and/or diffusion

(8 STRBREVRUS, Pl £ SEBGDr R BPRE B YR b B o protonged
uni fesenmio@ofidodtposicos bithe irﬂ'\zﬁronaﬁ] a@uitiewiehedgipe bf e gadirointestinal tract (for

]tc Io?e’ indﬁ%?tg%\é%qﬁeTpﬁgrw@%b%ﬂ%ﬁggﬁ 12§6|¥s29}/n? Ia(t){]s low)elmd high density
fol E)@Véﬂnﬁgres@'chveq)f), W’Weﬂfhs%ﬁ%ah[@' 4voiﬁﬂﬁ%la§§3n%ﬁ9§t@ms
skilled in the (a). Coated pellets lets or

c@b§encel£ed n%t”nﬁvl% @esvh'ghéuua & @techs@ #t 1qnegchange resin, which
So”ﬁro‘?fde§ h& g{aﬂl%lvlgﬁﬁketmdﬁ@rwlﬂy'(Qﬂm'ﬂﬂelﬂkleo?t{ SRE lOﬂS present in the

reaches a particul ar i on of” thé gastrointestl nal
t r agastro@igstinal tadtefos expmple, t@rac@)@mmﬂd@eomwpme@ Wit h

effl%sn?no\tvhlgﬁ%%lgé%e r%%'o%t %I ng ljon&i b 2 cﬁsl ) emlcal potential (for

e eric coating layer, provi or
I easXarrmdfrthe OfmotiePuwinp)g pr esent in the for mul atl on in a

fi f. th St t t t
ts(i%ggl?'%?lngssfq w 103 g & ge?eaf%l? f) ] S{BF @Hél{a%gpbranes maudmg multilayer

mul tyspadst i cul at e systens whi ch may be in the forn1of
croparthcles ospheres or pellets conprisi

D<Pies hi SRl EFSOFBIEY Kb A e At [ rSieae arpgipll amount of drug.

PP W, fs@l'f-pﬁfg@éiﬁtﬁéd SYSRdnYs, Rehief nfay‘Q:oﬁ@fnnyls@ﬁs'l element, which element
contai ning drug fromthe stomach into the duodenumand

f ur f95eends Fr pRATHCU A bicdemical eryigpnmantge modulatstdrygedaliieny e
F@J %1@%0%&&d%le§sep&e‘g ge(vﬁrcm @Egser(ﬂ'hg)as a( gl}lctl(in of dlffusmn of water

tions conprising dispersions or soli
of aed/dngastomntpsimalliids intorthe demqe wyharcéntny@yit jpert; msutltlng in dnssolunon and

for r fat, or, particularly, in the
TR SR

formo n which drug rel ease takes pl ace
by way of gradual surface erosion of the tablet and/or

difé_3| ﬁ % ns ch c ri.se a |oadhe

ay A1 S BHRERAe RS SHALA fete B prid 1 TSR B i Gformaceutisch
WhekBIAESE S Ific Bitdh, 6,15 (1 TBAGMYddu/ Mppla:ap@rstdfcuhmzzewe@reafb Vol 11, eds.
of the astr0|ntest|nal tract (fo

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)
(Churchill Livingstone); as well as the references cited in the above-mentioned documents, the
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-
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exanpl e the stomach). This includes floating or
sinking systens (that is I ow and high density systens,
WO ewpoci4rvel y), as well as so-called "vol une- e BGHR009/004640
systens. (e) So-called "pendent” devices, in which
drug is attached to an ion exchange resin, which
provi des for gradual release of drug by way of
i nfluence of other ions preséﬁf in the
gastrointestinal tract, for exanple, the acid

C%&%@%@%@%&ﬁégfﬂ&ha@ggﬁﬁ ql:r)z(\érllt S et %’n relpfnglcularly the matrix
c&h&ﬁ@egs Ry droat ;ﬁeﬁyla{eu{yﬁ Sd1luRX&APMCY h&a- Eérﬁn EMPPEQ ODhe HPMC

Systens in which drug is released by diffusion through
MR D PRARES MIKNES Al v gy TeTe HPMiysef diflpeankyiscosifipy ormeojqeplas weights (as

dEs'Ef?lﬁed"%ﬁ&wl‘xé?e rdance with an external signal, to
ease” a sna amount of drug (i) Active,

sel Thqalnn@mamﬂsdprsyié«tsensodiﬁmdirdbasnﬁymubmracrqmpaistgg neg orgnore HPMCs and
gl orrrrl?orcg, fu \f‘\lhlj c% pgne%p%a%ct LR gl%lgr%ug gmgx‘:—i‘suige? Ltla 9arragee{1?n)

ol ogl C envrronmen rvery

nﬁtrbﬁgﬂ:talnnemanmlbsal 4 bricael (@has stelpmit ﬂeary%ﬁamhrareysbremltdr ug
functio f diffusion

gas?P%‘inﬁ‘i‘}{\Q{" er proyidgs; In %f'—lgi‘lffﬁiépf‘cfé\;ll I‘e(g{ €<?dare§ﬁse formulation comprising

x @hdnydu@ ok ciBprising!i6@ hirhddEnanind PEEQh¢IddsOribedibdiow).
subsequent rel ease of drug. The above principles are

di scussed at length in prior art references including

Phagmﬁbﬁuﬁlb&?@d Vﬁ%@'f&%ﬁ%ﬁ@%&'t&@ﬁé Fﬂeﬁzﬂed 6h actbrdance with standard
(1984); Medi cal GE ications of Controll ed Rel ease,

teququlqs in @hisrmacyragelescabad Wrsia qringhp) alRye-meationed documents, and/or which
E\Qﬁ“g%“mat pages 1 to 34; Industrial Aspects of
har maceuti cal s, ed. Sandel, Swedish Pharnaceutica
Pr ebspardQe8) ma¢onnmglesn596f tho nﬂzﬁmtionaadivpa@f&iielﬁis providedLtbgether with a

oBfm ARS8, BB PR e gl resemea i
fovel of adsivetifgrediadt &f £psl@ferahdted in the above-nentioned
docunents t he .di scl osures in all of Mﬂﬁgh docunent s
[

ar e &8 HEsPete dR poFtig By PEPRHEoEe? ipvepiiqny age provided for oral

admRREatib DR thOYRALIfARRAM ‘dR8IliAg MRditi@delb &k 83%@n, or a “gelling matrix”
formul ati on which conprises a gelling matrix. The

mpdificdxrelsase ystamain Whielhgsive ngeedisyids a50yidsd seggthepwith g |polymer that swells

€8] LS S R RIN LT e iy pows mdu

tq breungteristopsk incthiwperitexé & ihgladeoxayer pand pighidsrhialy reces| Whithoapproximate to, those
oLVl A LB B ST Yt Bty compri
hydreplitic mae®noiecniat eniatuads, wizich) it £ dfyafornl eme ok liveal glassy, or at least partially
cnayrs],}gm%,r s(:f‘atg%lng which swell when contacted with aqueous media.

Modified release of drug is thus effected by one or more of the following processes: transport
of solvent into the polymer matrix, swelling of the polymer, diffusion of drug through the swollen
polymer and/or erosion of the polymer, one or more of which may serve to release drug slowly
from the polymer matrix into an aqueous medium.

Thus, suitable polymeric materials (acting as carriers), which may be used as the hydrophilic
gelling component of a gelling matrix modified-release composition include those with a molecular
weight of above 5000 g/mol, and which either:

(a) are at least sparingly soluble in; or
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5 The invention also provides a nodified rel ease

formul ati on conprising one or nore HPMCs and one or
wWOoree08/0684r3 her conponents sel ected from the gr oRQI/GB2007/004640

conprising: iota-carrageenan, mcrocrystalline

cellul ose, a lubricant (such as sodium stearyl

fumarate) or mannitol. The invention further provides,

in a further aspect, a nodifild rel ease fornul ation

conprising xant han gum or conprising iota-carrageenan

and PEO (as described below). 10 Suitable nodified

ﬁB]%%%BWWﬁﬂ#ﬁF i SRRt hus be prepared in

acCRudaRGRedM (i dgiRadak bt BF, %QHﬁﬁmg Rl BB RGY froShe carrier.

descri bed herein or in the above-nenti oned docunents,

and/or which are well known. In particular, in

co [ n

or oo ety e Haut RS e PL LRl O Al Rctuae
palysepliagides suraras mgtodeAtrinaKdnitipm| sacﬂerogjmaoslemaommﬁh talginates, pullulan,

hl?/ﬂérsgltﬁ:aglﬁt chintH'lD gﬁggiﬁ]@%@ thn it hlgg?];ro rz{gnur?lf 0 ct:‘?eé% Bléc&as pr(ﬁems (albumin,

gglatin ¢tc, D{lpary L hsinepsaash b(blp(raSryﬁé adilhe pblpﬁ@ﬂn}okﬁﬁﬁkﬁ?@thacwlates) (for
ora rat on in the formo

Blsie iy e Mtﬁ&jﬁac Pi éﬂk?wn)@'ag@thwg? (it exgpplg Carbopol™);

carB&htr, p&ly WR§1p{XolidoRs] Igmne %E@iﬁg’%ﬁﬁgtﬁﬁ( Sufiratid) gWhikahya, gum ghatti,

active ingredient is prOV|ded together with a po

yme
lqchgitoea gy, amaging guein 2¢ll3n GBWs s4rR HRZARh ger, pestip, gluten and the like;
pﬁl@ﬁ?ﬂﬁn lelndlf; e@ngiehé Olgylca‘?&}ﬁgg ‘581%(&%1&'@ %xfd@f rﬂi" QAR QLY l%fe ethers, such

Is to understo cont’e O I NC
ag\bitdeexy methy 1de| el oged LM, b?ﬂra::)@thydnelleh$edHE§mmydmxmpeylc¢ilulose (HPC),

&ﬁg\m}l%%ﬁ@?)p F{llwﬁnc%@i%@ cé}{a&gE hgﬁf[lulos% Flegea

eﬂnytlllychphj/dtlil}dcelﬂabsco(rﬁﬁE:ft)ud:allsoxsmethgmydleXyetW‘hc_te(ﬂhloism(CHvIHEQ),

t | | .
ey imen e Ry RGO efownE R ERhy GindipEgyand sodium
cmb@mmuﬁlowwaacw@ﬁ aMBdilfab esholyeheeP s/ od {siflpléPmixgures of any of the

thus effected by one nore of the foll ow ng

apRVs PRYSES: Qe.ﬂamoa mabeve wsntRd PoIMEs fw%he\y hgprosslinked by way of

stARAdrd ¥chriiyRs! i ng of the polynmer, diffusion of drug
through the swollen polyner and/or erosion of the

pol Yerehe camposigonsaftee i enilon dmthmigrmsefiseling matre waigms, we prefer that the
pqﬁﬂpalgsgl Méf'i) tepeflﬁpl Vsm‘:é' EI' s ' ke 2aR l@(ﬂfég@lﬂs scleroglucan or

sdi tab i‘’c materials (act
C@DWPQWWFhYmE,CmOWEgamBﬂMB’ed’F&B ot hmth’@ndraocpl’nsbe(nal@O HPMC as well as
mat i ified

AP o FEPRER) o BE g P b ey B e fonf B atemace
abOV\EheS(P(EfD, gArvidn, and rHPMGi a@herdplbyedrin (that is, as at least one of the polymers of)

the hydrophilic gelling component, preferred molecular weights (that is, weight average molecular
weights, as determined by standard techniques, such as osmometry, size-exclusion chromatography
with a refraction detector (in which molecular weight is determined by way of standard calibration
curves), light scattering and/or ultracentrifuge techniques), for these polymers are in the range
5,000 g/mol up to 200,000,000 g/mol, such as up to 100,000,000 g/mol, particularly up to
25,000,000 g/mol and more particularly up to 20,000,000 g/mol. Mixtures of PEO, xanthan and
HPMC polymers with different molecular weights within these ranges may be employed.

Suitable HPMC polymers also include those that produce 2% w/w solutions of polymer in

water with viscosities, as measured by standard techniques, such as those described generally in the
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(a) are at least sparingly soluble in; or(b) swell
when placed in contact with, aqueous nedia (as defined
weoogioedaes ore), so enabling rel ease of drug freem/GBe007/004640

carrier. Suitable gelling matrix polynmers, which nay

be synthetic or natural, thus include pol ysacchari des,
such as nmal todextrin, xanthan scl erogl ucan dextran,
starch, al ginates, pullulanS Hyaluronic acid, chitin,
chitosan and the like; other natural polyners, such as

aqti gtmeﬁ gﬁ;gjl(ng%%r)q E&i%?ﬁ;p ngl%//lzl:" 196) B/age 26(}/ Set gee% as well as, specifically,

aPBJi@éé Fudlrpd Al Kile"RINAR T MdcRIsBR3 ik MdichedRMRIeBt are hereby incorporated by
pol y( hydr oxyet hyl met hacryl ate)); carboxgpolynethylene

r f{:r@nceéxgﬁrptt@/e@aﬁb@pbﬂ@q (Dg epsc gt t?&n@} such as between 10 and 120,000 cps,

n

PR MPLRES ) 95800 T R B 3 NP U 05000 cp. Mixres

of &P palyguers wigke Hiffereng uingosgigsnwlithagthesentahiges agdr be employed, in order, for
ectin ut e the like; | y(vinyl alcohol); I "
o atbebite MR mhdies 5D pREHSA s FuBimiaskighove with “average

vaseamce@ I(i &b @KLostly 16 the mSUEGH) @ﬁhnthb&VéTﬁ&ﬁdeQ@ bletdrR8 €anges. Similarly,
HMC) , dr oxyet hyl cel | ul ose. HEE%

nnytafeéﬁdi)(%\éﬁ ROBYMGTS Sih vigpwyties ABERY [ "R¥erags] yiseositigs)ithin these ranges)

\xﬁﬁ‘lmﬂln&%b&%hﬁéﬁloﬁgpaolrﬁ@rg lﬂﬁﬁb@%ﬁ%‘(ﬁl% | Wusifle HPRED polymers include those

roxyet hyl cel 1 ul ose
f@lﬁtlm@xi)/mé‘nhgd bryas €ky'@e4¢9qu%stpm subSGVHET Ypes 2208, 2906, 2910 and 1828

%é SJ%%%E\%@?:I et(#]hf?{ ‘Pﬁkt{afﬂg %?l’_ﬁggy% polggers thus include those sold under

tlmtrmmemmld@mu%g@ow\fahml Caporadr) arsthe apalemanr IETOLOSE™
nd/or . (sinple) mxtures of any of the above pol yners.

(RUPERUY of the above-mentioned pol ymers may further be

cr oSsitdbidcenithay paByhen insiudontiasecthitgedduice WS/ W-aslutidde of polymer in water

“ﬁgpﬁositjons of th invention in the f

m of gellin .
SSs Ly  BBees R o BHard e e iR P apse P generaly in the
(RRkeY BRkes tAREmdcBp8ERXAY ] O SP SCHRONF M9 lat Rde¥b01 & .seq, as well as, specifically,
scleroglucan or carboxypol ynet hyl ene, nore

ah RRYCP @ $7aam<§/253r85@leowelexam%wsuraw whish glorumeny arqjovgby incorporated by
Qt?re\qggsofaﬁet %OAOV XE%rfo&i“&cUaC(Et i@bgpljoﬁlxa%;fé Y t%erpg (?méi 1,800 cps and

e po yners. |6t a-carrageena tern
paivienlafzE:tweamt Rohamh Do MRS Migtuessplf ayeblan polfmdt‘r&twmhsi,ifferent viscosities

. t t |
Gt et BRRes TGS ehrardl ITErG e 8 Ghe e phen mixcures which
pr&duceVedl @itns Ay efedtdencdRbecU Al “avetaght Siscafties €l amigeesybisr the mixture)
echni ques uch as osnpnetry, size-exclusion

standard t
Ve iy Rt %&Vawtwqdhpfa@frsé T afLEes- oélwaﬁr@etrarstnomrewn polymers (with

ViRb$ sl At/ oveiaipe't 51561)@1&%5 WhARdh&Y¥ réﬁ%)és)%ﬁlﬁ&tﬂ&%ﬁ)de mentioned polymers
cal i bration curves ght scattering and/ or

RAYt lbac@ﬁvlpyqduge&t'@ghn Kepileasy) polygerst fsfudepioymseld apderi the trademarks
FARTORA gM g%(gﬁ_gbgﬁg? I{é?co? Oa%d%%%l&&%l\ﬂi”@begtﬁyac Hre@Srant Systems).

up to 1 particularly up t
The choice of polymer will be determined by the nature of the active ingredient/drug that is

employed in the composition of the invention as well as the desired rate of release. In particular, it
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,
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
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25, 000, 000 g/ nol and nore particularly up to
20, 000,000 g/nol. M xtures of PEQO xanthan and HPMC

w@eiopnoess3s wi t h di fferent nol ecul ar wei ghts wi t PCIGBR@3©04640

ranges may be enpl oyed. Suitable HPMC pol yners al so

i ncl ude those that produce 2% w w sol uti ons of polyner
in water with viscosities, § nmeasured by standard

t echni ques, such as those deé dri bed generally in
theUni ted St at es Phar macopel a XXIV (USP XXI VI NF19) at

02 et se , ages
B aftiGu S s e i abiShely BfsartbE iy e Yo P 8RR of two or more
pIRGIAEH f@T Eah@legBiffdrdit QEuRE eekidhys, Ifef &atiPLLls d@tribed hereinafter, in
bet ween 3 and 150, 000 cps (at 200C), such as between
ordsr %Prﬂio‘i“fea@@'é'c%lﬁ%,feq'ﬁéf‘tdtqréﬁﬂ“ﬁﬁF%}eaé%t”\ﬂé!?n 30 and 50, 000

CPS WA e SoRRbE géllixhgahlaﬁflxt%%t%? erspav@rdgo *urfdQRatGRE -of release of drug
M xtures of HPMC polymers with different viscosities

figit [sompesieans pfatige s1vieaijorb enagnpé o‘y@l@ﬁr ¢ontrolefeby way of controlling the
Wrﬁer faflo R&lﬁﬁ#cﬁdg@%%ég y\{e?ﬁolﬁg{/g@ggg(ﬁdm&ﬁndual compositions (for

utlons as mention
ex(armﬂ@&btetsaasor(npnsmg dug arslqosiney ciroer dystemm xt ure) within
ve- nent.i,oned ref rredr es. Sim,arly,. .
i DB G R T Rer S o176 FGb et PULAElgysysiem o othervise,
mMagu@hagesnevirSaas i fhities emlpllahtﬁ (inhﬁﬁftnoh&@@&sﬁolwérftaﬁteh 8Ystem) to further

above- rren i oned. pol rs may be enpl oye Suita
TSN GO0 FIFRIS ¢ OOt RBEUCH VP JHeRUfal MOPORIFs St final composiion,

aﬂ/&t l%&‘ad?h@feﬂﬁ&&ﬁ@és@oﬁﬁ\@rﬁﬂﬁfuﬂe S Smte'xh?teh@ Ard RAPt6348n the formulation
2910 and 1828 (see USP XXI V/ NF19 for further

OﬁéloﬁiﬁeéfeleaS%FQ‘ﬁikﬂsé'OPPI\/C pol yners thus include those
sol #0#@% né o tﬁﬂ&@f)#t%ﬁm(rh&céﬁw SREF G8le of the following

Cor porat i trademark METOL
dilstntn - Elgun. pBuphaib| @ongeridiam phﬂsyhm sdicalciumd phodpbate and tricalcium

pu')]s%%atgf qgclf(?s% ?’n@r%rglstglﬂhé” %l?lﬂg e g Hl?l ch,t orlhl ol M@El%ltn MO%nie aluminium

cOS ni'ques,
sdizate hod Ehe dilks CParbﬁdargElneﬂainlcbade mldrdnﬁydtiﬂhrteaxélh‘ﬂb&taaﬂ also mannitol.
Pharmacopei a I USP. XXI V/ NF19) at page 20
o GAmpoREor o the gy mdy sk, 937 GG Seds (Qlpding lubricant:

nizgh&van btesth@ CdodRid @aryIfuiiiatelind @un@nt are her eby
|ncorporated b reference), of betmeen 60 and_ 2, 000

cps CORPOYUL 0 ¥lwn@£a%méy Bt & 8lidb Susts £ cotheidal sdica.

and d@iﬁHbBénGéHsan Mhé’%%ﬁéh IR0 dndQWP HBR- oMtKé %ﬁ§w1ng binders:
of xanthan polynmers with different viscosities wt

poha e Inyaabdene nfagtosse mappitadymigrocrystad ing sellulssy a é&laﬁtbylene glycol (PEG), a
HMe roqqulg@ %&Qémﬁ%ﬂklﬁt IS o\f"g l&\b npcﬁ&qlﬁ? %ve?g?k t Hp@%f %Slow molecular
menti oned above Wit average" Vviscositles

weight esd thy like rPattivelanbiders el)cluadm trigrocry hidlisbalislose nt i oned

S:)Ff ﬁé{pgg?é&asn%e\?ﬁ SI%VOCQI?(} gg}/’ clgi)é?/al)élf,(l)” e?sfeﬁlfgrgegfn&e 6}nllowmg pH controlling
agbBE QB gdnicescidy (for d&aﬁlbkésatri‘oajb@i.?sﬁd i tlikepbhalkali metal (for example sodium)
s%]?[sg%gr_ggg ﬁ[}%%ﬁg&é‘cﬁl%"}%gr 3 btlnfﬁg?été?@b n%nwﬁ%pmfsrﬁ ért\aagg!es?um or calcium salts)
JfASHRARRE K&ds (such as carbonic acid or phosphoric acid), oxides of magnesium, as well as
alkali, and alkaline earth metal (for example sodium, calcium, potassium and the like) sulphates,
metabisulphates, propionates and sorbates.

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.
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XANTURAL(tnm) and KELTROL(tm (CPKelco), and
SATI AXANE(t m) (Degussa, Texturant Systens). The choice

wo@Roopobsamer wil |l be determ ned by the nature oPCT/E82007/004640

active ingredient/drug that is enployed in the
conposition of the invention as well as the desired
rate of release. In particul3 , It wll be appreciated
by the skilled person, for € aﬁple in the case of

HPMC, that a hi gher nol ecular weight will, in general,

br %Io\gl 2 %p?e\éf};e[d[]tgétﬁ%?r% rt-e t:qea (gveglggrglroggd fﬁ'ﬁr 6€m Epc(?pients which may be
pdsls&ftqﬂ emi fifR HoaPSsiAbn SEER inteHibANmEY hawvs Moy ihag sl |@s the above-stated
and hydr oxypropoxyl groups will give rise to chang

FRivtioBie Meeq ch Ui heT exRicwt maptiged Abaye miy alsorperiipe ARt of a hydrophilic
gElning Béxﬁ;l)(fn@&ﬂﬁﬁtgelhﬁé‘%aﬁﬁ( stdhed above, it may be

desirable to provide COITpOSItI ons of the invention in
t heTh@rqhal@ﬁ@enq ofrfyrthastex¢irieniy dna rimclidinguhin ¢he qapeobedlngematrix systems,

poP{lllll raé p‘8 ‘g?ﬁggaﬁpré’é@}{ apia? 2{62%;{?%9 tﬁge gh*@os%onnygﬁle invention will

df:pnnde)parrphee namredeﬁdvfel dvagpokigpei asawtléras they namcteand @amounts of, the other
roduce rticul ar ui red or desired release
oBBRS FUREF TR PETRIGR o RGO T bR € Jaanmpte bevween 01t
768, bahess 81250 65;1#1 ﬁﬂ'tlt:lhi?dly 0.3te 5%, meik;ﬁﬁf&&:u[hﬁly@fﬂ.l@ 4f59040d especially 1 to
g)ITpOSI tigns of the invention e further
4[nhe Pod By Wy '3t 18t rorrh ﬁ*ge £ 209 : il excipient(s) may be
deRithiBedMoufihdly ((RAG Wiligous %f)\ﬂf@@toaﬁ@ﬂtly@ihbﬁffbf ksl person.
i ndi vi dual conpositions (for exanple tablets)
conpt edlingymatriysyserms. phe Wﬂt ehpelymer gpytgg ayptem should be enough to ensure
el g@?fff ckhp&%e Qf drhg?s er&&t 6\@13 e‘ﬁﬁﬁh Glerbdl 1 dfl&rtm. sired therapeutic
a gelling matri x system or Ot erw s may contaln one
effectndhas, farratdeling evatipsystetrs w@pmfadhlattlu telrestableasn@ hpurs ypasticularly at least
i er t rt.h Iy
l‘?ours % e ﬁ %meggtc%ﬁguélg? d{/%%‘)rSH%hgg ecgl’l}l?J %P 602 é)??}?eefsl,mo? dﬁ% content of the
cf)mpadltlcﬁﬂmplms rdlea@eni, toax Patient fierd atmihistratton drder fhieaeesondifions described
PRSP A DY GCPT B S5 CEEOM G i dars. plps pariculary at leas

80XASMh€ inited MARSdohicANS t0é c&rh?;sltmﬂﬁﬁfd'l&@edﬁi)é tcrﬁmioari.emh@ﬁa)etween 8 and
or nore of the follow ng diluents: cal ci um phosphat

20 heHs c arcablgapmsis il aplymeg thabmey brinpideds Whtcd vall gepend upon inter alia the

atcﬁvecl‘ﬂkl%ﬂi‘ém RS RRBIoSed i t"ﬂgt«:%sosumnc 51%05)563; i@hd ihQ@may be present and the
cellulose, mannitol, sorbitol, titani'um di oxid

rvatwﬁrhmc%wmv@he@smhmé #1¢ ke thepgange Sutoad?. i%J foersxample 10 to 95%,
H&l%féqf 30hER% W/@t % Ia nx/ngveﬁ? Itlln Ah%&@ ﬁlladan?duﬁp 0 ?IIDEI‘OILlaey be determined

trons of 'on nmay contaln éne o
rotﬁtirtelyd)yftbé $l@l\lﬁdmgrsbmbr| cants: magnesium stearate,

sodi um e and t S
e 1 TIE PAHC i Rafi onn S pt agh I oA R oL n8 Hcfon are
fohdlnedidbethérlih 6 gellikPMpRRi coimpositiaf contpeising V@pchreageéy and one or more

contain one or nore of the follow ng binders:
neutral gelling polymers.

lota-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
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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pol yvi nyl pyrrol i done, |actose, nmannitol,
m crocrystalline cellul ose, a polyethylene glycol
w@ RB&pes42s HPMC of a | ow nol ecul ar wei ght, a MPOF/G&2000/004640
nol ecul ar wei ght, a HPC of a | ow nol ecul ar wei ght and
the like. Particular binders include mcrocrystalline
cel lul ose. Conpositions of the invention may contain
one or nore of the foll ow ng ﬁH control ling agents:
organic acids (for exanple citric acid and the Ilke)

lLkali netal (f I d;
Fﬁiﬁfa%ﬁ%@s%tcgg ?w'sb(%g@aﬁ%ﬁégﬁseae@gﬂ%f@u? f'@?% tﬁ?ﬁarﬁem &réhi famg 0-3 %

afRBNESIH B Warmdd & 19T Slet FhicREhel AREIANE ﬁleés%keqsusﬁq%ld%llmgball
as carbonic acid or phosphoric acid), oxides of

visegmassi, ahtypalaaksl dlseés)gaﬂhkra\lvuth adnudaathkariostaeC 2 and Hakke tMdss-System L,
ahd ﬁ&ﬁ%@ﬁi%aﬁe R hllé@stﬁ%?t%a(fll ekt ‘7‘. yc%{“ and the |ike)
sul'p es,

sul'pha pr opl on tes and sor bat es.
O h&he ﬂdlﬂtlbh@lhr@ml)pnee miay bamsnmghcbnzianxmé ofmhaurttlsan one, neutral

pely TR ae e oty B GREE S T iabpiben splubiiy. The

nhhﬁn @&ﬂfv@p@l?lﬂéﬁd ;fabtrchtaay fRé&Chtdh ERtfSrmi@Mionar 2RI &fbré that 10% but
be appreciated that sone of the above nentioned

PF'EI'F?‘H@f“‘@chtPﬁ}@M’QYW Eh may be present in the final

CO”BQi@Jbie‘ &Utr&fgtetln@ pbp WRALhAQlde pHREHIRNE oRTAE ?Pﬁdbaﬂer%ﬁves and members
of the above-s uncti ons. Nbréover, furt

o sheiPfieiamsly ikfon exanrniel pabeﬁhélenwly%ql Q%EGn,rmﬂicghrlagxmrg naturally in the
s@ltd s{ilatpyoqr ﬁ&'ﬂle' rjngl Qe %t Slfovrl‘gcggl?}mlf h&d s lelnglle rﬁg%t%%&hég polymer, a

yst em e tot a anou her “excl pre
PIE[D_qiaudjumyl,y hagia MW of aglamitifongéM),i cogespatding tosansineemms sélhgon viscosity

prin ol ymer carri ré/s)) that may be present in .
4138 Ogbﬁﬁ&oisﬁ% #sdpr [G70- S50 6 et pr adb{aéﬁwoub%utmét% C, using a
BI&dKHR IOT F R’B@O[ﬁ&%‘?@ﬁh NoORspifdie, Wed bpndS dtf)@ eQﬁﬁMEseof s@iMble PEOSs

anount s of her constituents of

inshrds aARQ @er\*éar@uwh%mdéoraﬁl\é)nwrm@ﬂmgno @@acas%s splwtion viscosity range
oB 357 ! 7%09 ﬁfﬁﬁ’%e&S@OPE]O E/@ﬁ’%ﬁo@nd H lﬁﬁﬁlo %81\9 %o{r&pgg’q?l% to ag agueous solution

particul ar nmor e par |cu
vandsnteysqn@cloﬁll 0000115060 thP%s. Thisangs ccﬁvetsdheﬁélﬂa/\ﬂomﬁyplcal shyion viscosity

(PRt Fi o orR pPlymet in B SPE0NE 14 2089 edifon, po. 2285

2086/ EMPEGEs LHAWE b si¥letnBeira Igélhh@golfﬂlﬁérsl%brtlédl‘argﬂ{ak hM&h molecular weight,
matri x SyStemS t he amount of in the SySte

fanryamalepeMeY, of gRund,20A soerespR m& OififCOBiERERS SEVGP500 mPa.s (or
2@'?] %doscpw g%hﬂ;é%id%}h asto@e? Qédsfgs &&ngz‘ht ;*o@cplf F}%%Cc%pmary

esire erapeutic effect.
vmabmemr @ibbelohde aveqpivafe). [ltht€ltEurctpediralkl&nsmaxtopbfﬂaaS’ti EQ., 2000 Supplement,
M 90%36‘”' cularly at | east 4 hours, especially at
PPeast hours) for 80% (especially 60% of the initial
dr uQtiee B\ﬁl&ibte rféfltrztlfgellm@ PP fikcisiifiude@eldelodealefionirds ueh as

hgég)%?;?r}%%y met yl ceﬂulogé (SHtPrl\/zljl )I ocgrll‘lygrrcl)g)?erthytlcrgﬁulto(sees zHEC%nvsqlltht su?tarllbsly 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
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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hereinafter, and particularly over a period of between
8 and 24 hours. Most particularly at | east 80% of the

WO pioBioed478lr ug content of the conposition is rePEHEBAGNIL640

a tinme sonewhere between 8 and 24 hours. Suitable
anmounts of polynmer that may be included, which wll
depend upon inter alia the active ingredient that is
enpl oyed in the conposition,~24ny excipients that may
be present and the nature of the polynmer that is

npl oyed, are in the range 5 to 99.5% for exanple 10
I@@f@%@)@d @W@kehpwwwlgé Brookfigldwisqosityphabayielf000 mpa.s using a
Brbfef SyRBkho q,r@@tlr'l@tl\/{odaf LPPlinstRme By tREHEiShd A88lution concentration,
routinel’y by the skilled person. In another particul ar
spiodlewbat, ispindiaepqed 80 epmy factor 2U0e2 ot euNalsosof Phybigal and Chemical

nvent X r ether in a gelling matrix
be§| ?ﬁﬂ%% %’o@ ‘%EJ(: %ﬁl %?char rageenan and one or
rmr eamemtnr fRtm@stidnk f@at pay weksuonbmramanfoa@ﬁhanafh ¢dsnpound of the
particul ar Iuéfe%r esent i.n . such a partic aratio

arlr
l%ftenaoq 18 Juymulptedipgether ja '%mrma%ewm Plﬁgxﬁ?ﬁ D) ina 50:50 (wt %)

rﬂ[@6€t%g&f1er|\@Ihﬂbl‘éﬂ:ﬁfag&%ﬁﬁ‘fi'tﬂi HpeicUde cphy & HPM@%O@@J) cps%m a35:60:5 (wt
%]ra e Iotacarrageenan (for exa avai |l abl e from FMC

1010y HEFier I IoH-Gaggeenapiase BEPML ira Hb10 (66 retrarPasiicular
FHIOMIRLSEh ERSlch RERLAUIRINC B SO0 ST, B fmarace

or al /oS t1ion warne ter whic
vi sdogne 3spécs thma@ml@dpl@tvld%@@wmdqta!alegpmokafnoeI0@ tHe\invention comprising
omé)egnrﬁe}-\%ré g];, I&il?_f*‘l%g/lélm a P]rlcant ﬂ%Rch as Cfgdluo S aea i ?t}éarge In a further aspect
tkjef Gormebedop ay oampnsteablrmxnhreonﬂilz ukandB‘e (0 {%ig\: {0 coﬁ)d;ffemtm O/Iilscosmes (such as

lﬁ%gbclg% %{a 6&’ galgu VI S OSI %181? %{ayghdlhgfaﬂ%taprgﬁlsieﬁ@ubmsmg agent [such

a8 bddRim Whee) smbma/(lsmg) %bdlb(mlle&lr}"[@alﬁh’eft@& paSioRy 48 hydrogenated castor oil].
fallin baII vi sconmeter, of type Haake, used_tog et%

wi t SuBatle amaunthel Riye a@gr@e%&nw thearqreporisiens of e éWYeI“i'?" whether in the
f@l‘?ﬁj of‘gélfr;% lgﬁ’c'nQ sGRahesk (ﬁﬁ@f'{vm& e&%eﬁf @;ﬁ)'n rpafh'yl ﬁct&fs s‘i’@ﬁ‘% {h¥ nature of that

he neutr al dg | ing pol yne
1ggrg@pl@ (fige base{ﬁpmem),ethgf o8 tthat thqaqqugﬁb anﬁé p@{pre and amounts, of other

cgg Mﬁ@l[s((ﬁ“)t %1@0\(@&31191? ! h'o& ve?rtﬂ%efng%%? u{f"{llng %%\élonjgto 80"/? for example 1 to

ubstant1 a I ndepen en’t neut
1684, Isichgaspd koy Sk, past,lcupaaiyti oubdh,| lylpremaemamlyuﬁ tb [98% and especially 15 to

| a
5% et by s B Bivo St o0tk e d S o og et ey e determined
rgatidelytyy thoskinargrsonc| ude poI yet hyl ene OXI de (PEO),
and

deriyvative rs o EOfamI

excarfb PBICH A Aot aEh b 1of Gk e ot A pq melke body weigh of
fRoei babd, espettivé af thy nhRbérhg lrﬁﬂ'lflti&’alﬂbﬁﬁ €hat @fe aAmhirdiBre® during the course of
nol ecul ar wei ght or viscosity. |f used as a single

‘h@&‘@r 2 PABICHRFRAily dP3Ere i AT PECRHEPR MEul ar |y has a MV
soI ut| oﬂ&hbﬁs"@f Ql?e'\/ﬂnvem{nr GRACAD e tRs@Be AHdRAMR fore may be made in

VI scosi t
accordance with well known techniques such as those described in the references mentioned

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

hereinafter.
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range of 1650-5500 nPa.s (or 1650-5500 cps; neasured
for a 1% aqueous solution at 25C, using a Brookf eld

wodMBswescOmet er, with No. 2 spindle, at 2 rpmPCGB2I07/004640

exanpl es of suitable PEGCs include a PEO of MW around 5

mllion (5M, corresponding to an aqueous sol ution

viscosity range of 5500 - 750Q nPa.s, or a PEO MW

around 8 mllion (8M, corre‘szédndi ng to an aqueous

solution viscosity range of 10000- 15000 nmPa.s. This

ran yers t he val f.or t i cal tign

(St iottor Banet B eqtiot o hegieoly cdrd Fope adrfnistred oraly,
thdieusbFho? findied 19iha2B0& GAUkiXIratiPR - PAeR8al Médified }eﬁéaﬁciomposmons of

IS used as a Si ngle neutral gellin ol ymer it

theatoy préignawhigh ey 1aCiHdegtysiees &l peer w n tof thpseeskillgdline the art, such as
0]
tl?og%’?é&%f@%@ ggé(gtgggoblo&%r' (igb:lpgrgg'bg}gnexteg lgprc))grﬁ& Sis %nrs:e 35 in oils and/or

casiismys am&0bs argpered sn g@buian@rwx(wtw)daed teQigiq@es, Lo n)gmmle as described by
GaR | Ie LR V"C%%rgg'ﬁ"ede brz F\lzeOhde I ;gtu Vc%zl ;t) lic IOHS (Drugs and the
gl & Ed. ", ""2000, it

pean harnaco oel

sz@Bm&@Qtzc]al Stibetes; swul 28] ﬁ" adaudsrr alis. ghibinsmg ambLgﬁm)ekker (1987) at Chapter
i.ncl u celé)ul ose der|

lﬂy;%ﬂgs F%PWP wéléq ({?If:l:l:/{gfélt R ﬁ‘ﬁgfgﬁy 1Q§rorporated by reference.

hy dmaxysthpugl oas bﬂh@ﬁﬁelﬁtl'dﬁ(ﬁ)ay\'ﬂetdbseﬂwnt@&{ rMon’@ltlﬂ‘l'és daily (particularly once,
VI scosities (for exanple "HPMC 50 cps”, "HPMC 10000

bypao more#mmwmo%lyépgespe@thef thg 5émhﬁ~lr°f yrdivigdyabupifsn e

(Hrﬂmlamn:o%@guéﬁs) ﬁlafsérg g(‘hﬁmﬂ%ﬁ’@drd%lpa@ of bf:féerdose
hydr oxypr opé | ul ose polyners |ike " HPMC
ﬁdﬂ

10003he frsmu Fﬂmnl@mgma@pdmlmféved torreypaalianpatignts

L e N

adpm)qlatmnexﬁ tlmsasamneml foaths@@(bhwmmelanmm (W w) aqueous

sol u ed wiith refe

5 ope i B oot S thdon afSIs G R Sk B s Bb iflisee gt

b@dyj follalvergt a)dmuﬁklﬁitioy I&Efdﬁl’h chiylﬁchQxllﬂy ehity |pr6]QE§sLﬂh@l$1&colog1cal activity.
nme "Nat r 0so 50 Pharma, type HH'

15\%%5 ré%garee!g 'ﬁ?} ifoqhﬁf“é?&e‘(‘}&a'éeﬂ“ ) Paripigras p rLtgaPF y a

pRa @R blogikcslNAieO Sbrhpoualls. about 20, 000 nPa. s using a

Brookfield Synchro-Lectric Mdel LVF instrunent,

at
the dbpaitieylgndic compengs Plrhe BpRtonRreametabplisediniby Rodyge form
p%ten?ﬂhﬁwtbl% of Prﬁ'@[q no‘lofo'f Qggnpfl@é‘stdaﬁlogsqgtedgé Be t%so etEscrlbed in WO

Nat r osol Physi ca em cal Properties boo
B3i40e5 - Ee qomg)ds O;ﬁthezm)enu@aafc exnebtad tf by usefubini thevseatnent of

égﬁ%ﬁug Ven?é fnm?)ﬁg)n o%lr&'rﬁ@% r‘%ﬁnﬁred?ﬁ\ﬂ@sllrc{;glte CROME; HE Qm% described

fornu
ih ¥ @02/d4 bje Eheailfschnufe kPiVRich ﬂiﬁ)quﬁ@ﬁt is pereby incarpb@tcd®y (eference.

AT e B B B L95RE M A P
(&. atadmpoaﬁd TCD(Q&II(BL@H hveinh whdlefie € ArRGEL BEW ROZI4NES aftd/duRid to
e?(hl?)lt ICsoT values of l?stslt}?an OP(%rptll\I/[C l]'élxample 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 ICsq APTT value of less than 1
puM. Compound C is formed by metabolism (in-vivo) of the compounds of the present
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
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addi ti onal excipients in such formul ations include
| ubricants, such as sodiumstearyl fumarate. In one

W@s@enss4rhe i nventi on provi des a non-i nj ect abl BCT/GB2007/004640

formul ati on of the invention conprising Conpound A or
B, an HPMC and a | ubricant (such as sodi um stearyl
fumarate). In a further asprét the fornul ati on may
conprise a mxture of 2 or Ps HPMCs of different

Vi scosities (such as 10,00CcPs and 50 cPs). Further,

i PRV iy emaft 20 Suth el Peulal apeibaLEl S suignznd 1 © 100

n(gﬁ%)iay &@dictfdrdl adthilstratidrnhdtos 0903 pO6YAEXE, PARicularly 0. 03 to 15
ydrogenated castor oil]. Suitable anounts of

acti
naaﬁlgﬁ é@l‘i‘ye‘t‘i%'gli“r?e{ fry o BEFpES rdmigisgatimm and 8- QOH/ ©ntd Iagfkg, particularly
OVUTQ%‘% hgkd, BEdyf W& PRQf pAEkt NAInTRGkdifonSY St €M Or
ot herw se, depénd Upon nany factors, such as the
nat uAecading ke furthefrasprice pff th¢ fvertidakese sairevidadg)methgrbof
t n
SRS DeohSybERRLE By R0For B i iEnir AL AT Rt Hlethod
imdydeb edmnmstehleg R awgfpeﬁllcﬁlly offéiiﬁ% amhount ekaophmuid dHthd GBention
such.as. 3 t 5,t0 65% re "
SA PRt et g Rt wRhA aher o ey koo Srgmgnyy we
nldIluc[ﬁl’IIée mv:epﬁu,ug trbagmaﬁmwelgés tﬂ@pﬂow@yllam% besl E‘ﬁmtf“ﬁ‘hﬁ as
¢l ude e.determ ned routinely by the skille
fa@f‘%%?”gkga ?fﬂ?ré incluging anal&é@ H\SDO%rwBTem*awenaPp liggn; agterip)
thrBRbbA) 91O OhbdIRMIAITEH I GbRRSOnYEA BE brofded fs@emORSEof
| rrespect ive of the nunber of individual doses that
agmanigerigrrogpernddC By admigisicriag e epmpeungfof thearveatgn, apd a method of
%13\ ta'cgﬁ{k)d?\fndqyﬂl#dn\gm}@n ﬂo%dhﬁhlgtaecoﬁﬁg% @0- 600 ny.
ositions he invention such as those described
her eiAidogirovideding cirepavad ef tha imegeerdfaness awa pharwetdutikal own
e L A G5 RS BRI TR Sb RE e ot DL RORRSES
fent toned her e NBerore. oo I'ons o TRE TRVERT Ton
ptnhﬁttna@fc&nboﬂlsmrmteﬁ@lrtmoofooge,lsblstagncre&tbbhsm snyamﬁrﬂbnnm)bnbe

prepaged b stan rd techni ques, ;and u st andar.d

P ol SoPRTUSAT B ToRERtart i 20 g T My g (i which

p@dvn&HsYOIgﬂ@WE@Eds@ Bf haAd L t FUE® BN RS mPHrde Bmstﬂv@ﬁnon have the
ying, mlling mmgg tabletting and coatin

aﬂ)éaqtagsé %&%maibf: Broduestd in fumg “@#%d@g%wm‘feewh@waﬂﬁpé solid

stte SRy iRedang Rl m} rsgco&lc r@o agls Qwﬁfpbhﬁcﬁ Ny @ staBR when
invention are partlcu ar | apted to be adm ni stered
stred wgr profpaed pesieds. s not I imted to that node of

adm @0 ﬁ)()@l{ds%?%heﬁ) eﬁ{](;ner{‘n%) al%v@ 'tk?edqrc]l(l %ﬁat hea may be
conposi t1ons o i nvert1 on,

csxsstllmd irt gvatl yeetds, iwal Highen punity t roore kosenekily ﬁmeiébnana tomer cost

T AR SR TR G L O T

@EH{Bz)amdjmommﬂ»)sAﬁnEab(mnyp:bparm gpaoedy.i n accor dance

with standard hni ques, . for exanpl e.as scribed b
Acco gg‘lg to a %er asgect of the ?nventlon ere is prO\(Ijlged a compounc}/

obtainable by any of the processes or Examples described herein.
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Leung et al in "Controlled Drug Delivery: Fundanentals
and Applications' (Drugs and the Pharnaceutica
wW®e008065835 vol . 29), 2nd edition, eds. Robi nSOPCEHGH®2007/004640
Lee, Dekker (1987) at Chapter 10, page 433, the
di scl osure in which docunent is hereby incorporated by
reference. The conpositions 9 the invention nay be
dosed once or nore tines darﬁy'(particularly once, but
no nore than twice, daily), irrespective of the nunber
Epf igdividual units (formul ati ons/ conpositions) that
m ni stered as part of one "dose". The
f or nuirad invasioafis illbaratedy Buttin aaway Emaedybpitlst fell@ding ®xamples and
W%f lian p@tierts éjncluding humans) and according to
w4 therefefRes o4ROECIoset FIBWES i nvention there is thus
pr ovi dddiolvtieMbRliagtnsthayitiastaivent i on for use as a
pharmaceutical. The conpounds of the invention are
useful because they are netabolised in the body
fol | owi ngaaAd 13} $1ckifink OtaRx 19&@&&@@%%& Litlo)
possess pharnacol ogi cal activity. They are therefore
i ndi cat edBess Phabutagearbans! s, and in particular as
prodr ugs phar macol qqi ¢al l.y-active conpounds. In
particula?éAtH%"%Bﬁ%gaﬁaéﬁ%?the i nvention are
nmet abol i skt i=+pdr-ramidishpetzyldntinen pot ent i nhi bitors of

descr i bedEP VD SO R Do bUro g b chiorde
i nvent i onTBTE -GApest atidamblyLO”bezokzdhey i bRAlFENt

of conditions where inhibition of thronbin Is required
or desi r asir&fluorehoraigli ng t hose described in WO

02/ 44145, siRe- dindklATHsving B}dm&&natgg}gm%%eﬂns her eby
i ncorporated by reference. Exanple 46 of "WO 02/ 44145

di scl oses that the conpound of Exanple 3 of WO
02/ 44145 (i.e. Conmpound C disclosed herein) was tested

WD 02/ 44145 and found to exhibit | C50TT
GlheliProdbafilesC P2 40105 201 Exanpl e 47 of D 02/ 44145
di sclXeme potvieatdifftaetiancmplysin (X RIPD Fxaseiformedodn sdfdples prepared
02/ 44145 (i. €. ound C di scl osed. herein) was fest
P B o B S B R B GRGPEY AP E 2 | G800199),
BRAIm 2418 8f Oy sthRSS apHyaOx tbrdWhivERitPPId 63l Jdakins, K. ahdsdydey, R. L.
netabolisny(in-vivo% of the conpounds of the present
(pertrecriaiiorae’ s QUbreiamesmlBhmilgy & $pps, New York;
Bup¥eat WO{I oug), ERENLIRTHNEWH &P ARRIIN IRBRYI Helbh.Cor Klug, H. P.
treatnment of manmal i an, espéecially human, patients are
& Alaxpedardnde (29149 600/ qstion Peagedresy Jam Wiy andrigas, Npw
\Ff%.@%?%alﬁ@! wlR¥%eAbrmRE S5 SAMEN O DSbEPi R tonfd atd/bOa
Philips X’Pert PRO. Some samples were also prepared by stirring the precipitation to
create a slurry and then, using a Pasteur pipette, withdrawing approximately 0.2 ml 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 orientation effects” than those prepared using a dry sample,
by the standard methods.
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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ng per day at parenteral adm nistration and/or 0.003

to 60 ng/ kg, particularly 0.03 to 15 ng/ kg, body
wowdoghts4per day at peroral admi nistration and BCDGB300U004640

30 ng/ kg, particularly 0.015 to 7.5 ng/ kg, body wei ght

at parenteral administration. According to a further

aspect of the invention therg is provided a nethod of

treatment of a condition whér8 i nhibition of thronbin

is required or desired, which nethod i ncl udes

R TBRARE T v th\efréﬁfﬁgﬁéf Blteyil & ﬁ%';fiy%ecgf'gﬁ% 2ringe

Befipat nrent . For the avoi dance of doubt by "treatnent”
we include the therapeutlc treatnent, as well as the
pr ophysrEeeRyinstricanalys(T6 o) wespreformed wsingn Monlse Lolgdo

THABHILE PerkHCEIHRAE PGAYER@MTchIr OMDosi s, pul monary
enbolism arterial thronbosis, system c enbolism and

at r i Bornfsipsepiatedan pesaydangs with the Gupreiplds belova shaserl Sesserftially” the

%?Qg(ﬁhe’ﬁtcﬁfﬁla&go ﬂPr?ly grgd/&“ 19%/(% ng%r”l* GA ﬂ{ehg rg\ng ermﬁelfl '&?mples

|nvent| using
dtshbsddrhehm iwdan ttovaadrwnﬁrmh dre rekammn pattén@/theﬁdmgrams aja,llodmmg for
s a co

cipesreRRLREO e the e A P 57 pesR TofRe Thys, RgC.gnse

t&ﬁfe@dtﬂ‘és’iﬁlﬁwzﬁp irflihg ednge e 5TUElp. asw ena DR PR Shakies may vary
| monary enbolism. arterial onb05| system c

.P
i the G308 i GR thelpgt decimplyilaqe 'éﬁ‘i'%‘ ‘gﬁﬁﬁ% A& Dorempiss

ek YR uONstAY %retfaeedqméa@hag@rféc&aﬁatmameasn@ of BorRe pe@kdMvere
whi ch provides for inproved ease of handling. Further,

comeletebsisnvnded wiiereas etherheare mysh wﬁvécefihBheafhff@moa@eﬂStSh@m in
roved
A arBEhe B BEARGRAL sl BBl Ry LT O O e

hygr oscopicity). Thus the conpounds may be stable

re%ﬂan3§5ﬁ§m9%eﬁn Eggpnged peri ods. Conpounds of the
ﬁﬂ4§en§ron—nay—§+su—have the advantage that they may be
cr ystqaidrpr&adCbmp@oﬂdA yidednatgphdus CamipoghideB nmay be pieparsiase
dg,%?%ecg::fcjer%g an g:(())rgi n?t@ f?@lqjo%?%)rgso técr}bgg %@44‘1&5 (relevant
sEoas 64 WKidh arPhfeBy mchrpdatdd %@CMIR@MMn%ﬁ&@M@%d
previ ously. Accordhgg to a turther aspect of t

o)

iptpRpRedtates fmay b oBtajng Gieawle, as deserhsd iprelyantispranneoty

RO 68t A8 WOHREBRDEES (Rl vEXERRIES of@Rich bREHo hereby mcorporated
herei n. Exanpl es The invention is illustrated, but

bogetargpcd)i mi t ed, by the follow ng Exanpl es and
Amorphous Compound A can be prepared according to the following general

scheme 1...



with reference to the encl osed Figures. The foll ow ng
abbrevi ati ons may be used: Aze =
w@ 2)o8a@savi di ne- 2- car boxyl ate (unl ess ot her wi SEPCT/GB2007/004640
speci fied) Boc = /erf-butoxycarbonyl Pab =
ar a- am di nobenzyl am no EDC =
| - (3-di nmet hyl am nopropyl) - 3- %bhylcarbod||n1de
hydrochl oride TBTU =[N, N, N 7,
"-tetramet hyl -0-(benzotriazol - 1-yl)-uronium
tetrafl uoroborate] SMB = sinmul ated novi ng bed
chromat ogr aphy system General Procedures X-ray p
diffraction anal ysis (XRPD) was pé¥~er =d omnsangiﬁEJ ﬁT:j
prepared according to standard net hods,” for exanpl e
those described in G acovazzo, C et aI (199%),
Fundanental s o Cry tal | ography, Oxford Unlvgrslty
Press” Jenkin nd Snyder R L. (1996),
Irﬂr- CtTUﬁ to Bauder foractonetry
W1 éy &“Sons, Bunn, C. W (
Crystallography, G arendon Press, Lon om @r Klug H
P. & Alexander, L. E. (1974), X-ray Diffract
Procedures Jth Wl ey and Sons, New YorKk. ra
anal yges were pe foraeﬂmusrng a Si emgns D500 ON
di f f rlagt ometer /or & Philips X Perlt §
sanﬁies were also frepared by stirri ?;ﬁiy g:;
precipitation to create a slurry and |t heh, ®sing

Pasteur plpette mnthdramrng approxinately 2 m of
this puttl on a Silicon Zero Backga?und
Fblder ThM@NSIur s then anal ysedrin a andard
may, b as ubsequently al s mhen driedy™
Sanp S prepar dr%n this way are nore éi;j*
"preferred orientation effects” than oge pdr ed

using a dry sanple, by the standard t hods.
Differential scanning calorinetry (DSC) mas perforned
usi ng a tler DSC820 or a Perkien El mer

I nst§ unend, accorq$ >t 0 gf andardeonet hods, for Xanpl e
t hosedesr i o ey ne W et , al \gi]ﬁ

Di fferghti al Scannithg-JLal ori M, Sprr Bet'i n.
Ther s avijnetriceanal ysis (TGY was perforned using a
Mettlmer Tof edo (P2-P1)

1) EtOAc, HCl in water
2) TBTU, NMM, EtOAc

NS

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



TGA850 or a Perkin Elner TGA7 instrunment. Forns
prepared in accordance with the Exanpl es bel ow showed

wO ewsoes4ral | y* the same XRPD di ffracti on patt ePEBEGB2007/004640

and/ or DSC and/or TGA thernograns as ot her Exanples

di scl osed bel ow, when it was clear fromthe rel evant
patterns/thernograns (allow ng for experinmental error)
that the sane crystalline fo?ﬁfhad been formed. Thus,
DSC onset tenperatures nay vary in the range 5C (e.g.

2C),. and XRPD nce v vary in th ange
eww%ua%wataég? b |Iat§ ¢ 16kt %E‘“ﬁé‘t‘%‘j‘ [fﬁa&urated
SGINTR cafbotateSRNIR0R $8. S X JPhet&‘G’deSrHéftBna‘-lWaQBﬂrlﬁUdeyec'hf&%tography
orientation effects that the intensity of sone

ugieg clemp peked yithSiQ@r{genditipnagh with ghiagyt- rd@rhéormwbarrm@ﬁhanol
267 fl pﬁﬁ%ﬁged Wit hgldgcfhi(ﬁ iR c%tl?z;ﬁg o Pelﬁznl? thwoﬁéen%ﬁon in
type s owi ng l'ess preferred orientation
vgiup o€ tcanbifydgpadust fraqtioos ths resrduk mgs dusadyddan siethanel phicarsd,
a)cgﬁmig% @dqqg anor phous Conpound B may be prepared as
SSCriveds o exanpl e, according to the procedures
d es CAmbpthousnCoMpdiAd BAchd De pfephred antovptiag B-@hwreb-dwhioedinethoxy

her ncor orated by referepce). | evant
QPG R (Al BTIAR S1Gree S FetPR] Do issb oY Bt Hprcsal
WIREh @ﬁaﬁ'@lr red by AerotehROBoNALELCBY AN e SREhir® B8 oR
(VK10541 gﬁd MD d%?09%%g3 (rel evant sections of;mhlch
are al so hereby incorporated by reference). Anorphous
Compound A can be prepared @gccording to the follow ng
general schene 1...Schene 1| The final coupling was
al so performed in di cHQ At Bane sol vent at
approxi mately 22C using O PEA"and KBTU (substituted

mandel i c acid: 1.08 kg (4. 16 ). (P OP1): 1.40 kg
l@ 1645“% (PEA: 2.1 L

(4.16 nol); dichloronet

(12.27 nol); TBTU 1.3 4.16 | )NH.. Work-up was
by Et OAc additioR,HQQ L), con€entration’in vacuo
andextraction using water (17 L+ 17.5 L + EtOAc 16 L)
and was hi hghloiot rdHlmbfongétony ataede!s adid pnobisanin de st
solution (8.5 L). The crude material was purified by

chr omat ogr aphy using a col um packed with Si O

(conditioned with eluant - dichl oronet hane/ hano
20/ 1) and eluted with the dichl oronet t hanol
20/1 eluant. After c nqgnt t|{on mn v of conbi ned
product fractions th ue S ed in

met hanol , filtered, S Boc-Aze-CBA

The coupling has been performed as follows...

3-Chloro-5-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
and the aqueous layer extracted using EtOAc (27 L). Both organic layers were combined,
filtered over MgSO4 (2.1 kg) and washed with EtOAc (16 L). To the dried organic layer
was added Aze-CBA.HCI (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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concentrated and dri ed. Anorphous Conpound B can be

prepared by coupling 3-chl oro-5-difl uoronethoxy
woreovdebs4es aci d (prolinam de salt - see struct UPET/BBR@RD04640

to Aze-CBA. hydrochloride salt (which can be prepared

by deprotecting Boc-Aze-CBA - see structure bel ow).

3-chl or o-5-di f | uor onet hoxy delic acid (prolinam de

salt) The coupling has beenqggffor med as foll ows. ..

3- Chl oro-5-di fl uoronmet hoxy mandelic acid prolinam de

ot baromAREe it Silaes BRsRS R e BT g el .6
%@0pi+2R.6 hg 2kremma%r e8.bEHm@8. ﬂg th&f deingekirdctibn§ith aCBE3.1
TN O O N T
duAY, éxsrawnawqpm“(@m o |3|6L)e r[%dh@&?ﬁmmﬁ?ﬁe (3 L)wdsQdided

washed with Et QAc dri ed organic

atgg»efl&kagnchwealsm@@gibdﬂ@v?c gol@raw@g(% L wesaddedyhemixture
c?@%@w 32é 1 tcpéd: Jj‘ér ﬁ%r(!n&#@re% 6@ﬂc)ur tﬂ?’fﬁgr cZke%?ash&l w1th

m xt u stlrr for approxi mately
ElOAh/mtlB'l wCl@pmﬂokl/ et Blofe2RCoEinee 1l 4thgrod selisprodished

o6 - 2L ont G5 by AT altsh 85 conehinei Soph gt of
tiehLa- bltlgrog&(ﬂnlﬂ&mbmmom mhndﬂze(k)am(i%&je ZCE?]A cﬂlﬁp)ed ﬁw‘&izilh}) tﬁghe\ébfsﬁulred
R g Rt oo D BTl cland D Spass o PIBEASE e

t@tBARh e VidlethaBol (& A thohpdRareasddme2 € OAc (18L) and 20 L
distilled off. Methylcycl ohexane (35 L) was added, the
m xt U R Shis wepcten hasibperopcsiarmag Brolipypr oxi mat el y

16. 5y ?@M&%laﬁﬂfé hyB®chibliden 4@@?82 l"‘%lh@? Wik Ecnied to a mixture of the

Et OAc %Cl ohexane each) to give
350h10t<7-5%§ﬂ'4ﬁr019@ Xy rpfirmiglummd A%E,Bh‘omupl@é nmduﬁ@ %2%81 7.18

AT P TSR BRI T80 RS, 51208 ARl

noewd idrep lfcudtpp:bximatdm& h@mmtrappkohmmted}xmc am di ne

s b
PR BT RO Hardr T0ge o dfe R Gebf BrhidE L
aB@wvatel (61091 The spafatedtofganicIRRE Wad Bxthiated e@rvapa (2 PLy@d NaCl
sgﬁltlfgrga}glv}%, %yh—s‘yggr O)é%/glt tggn %Q%FIQ%/IS :S%?@Po@h gs'\ w(ag' dlstlllelégoff and then
EOAR I P Oy addél. fMy@rsewsﬁthsﬂnm&if hitd KCOH-(515 28R4 Final
coupl ed product (3.229 kg, 7 .

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.

Figure 1 shows the XRPD-diffractogram of crystalline anhydrate of Compound A.



nmol) in ethanol (21 L) at approximately 2 C. Dl PEA
(3.7 L, 21.62 nol) was added and the m xture stirred
wo eoosaegaroxi mat el y 46 hours at approxi nately 2BCT/GB2007/004640

Work-up was by addition of acetone (1.32 L, 17.95 nol)

at below 5C and EtOAc (61 L) and water (61 L). The
separated organi c | ayer was %tract ed wwth water (25

L) and NaCl solution (23.1 % “5 L) used during the
extraction. Solvent (30 L) was distilled off and then

C,. 1 t
o ey ety e MR SRR B IR o B oy
ckgtabine antyidehtpofOChnmpoundAe product was purified by
m xing with iso-propanol, refluxing for approximtely
4 hours, cooling and filtering. Finally, the solid was

SuspRndadei o weak Radodry sk F4RPRIVEbEh orhi@tkd. omeahlﬁaé nus e
of ethyl acetate solvent & evaporation. Sunmmary

prehipsissshorhopAhe peskting ffsted by perderesd; asisntatien %ff%twév%to preferred
oﬂ&ﬁcjit}bﬁ%@lfeg&’ ot tﬂ@@eﬁmﬁm&@@b@akssm% Secioﬁk%cﬁé ?i%m*?i%!nﬁw
(Rl represents relative intensity) and are shown in
the respective Figures. Figure 1 shows the
XRPD- di ffract ogram of crystalline anhydrat e of
Compound A, T ble 1 di PECtly beldiow shows t nost
significant peaks in e XRPD-diffractogr am of
crystal | i nealagiRydr at e of Conpalredd A. A nunber of weak
and very vve?é peaks have been fgﬂtted R -val ues in
par ent hesi s Zhow how fhe peak af f ect e%l("ﬂ?y preferred
orientationi@gfects. bue to prederred ord@eyf ation
effects sone of the weak omtted peaks may becone nore
significant 8 - R dMm R valtél A value/X 15.2 m 4. 23
s (m 10.8 mB.98 s () 6.8 Mg 79 W6E,0mm3.62 w
(vw) 5.4 w (vs) 3.57 WSrr) 5.2 S 3.43 rr(vvv))4 79 s

S

(vs) 3.20 mPw w (v 3.57
5.2 s 343 m (vw)
4.79 s (vs) 3.20 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
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 S
9.4 w 4.08 m

8.8 w 3.94 VS



4.46 w (vw) 3.10 W4.37 m(vw) Figure 2 shows the
XRPD-di ffractogram of crystalline anhydrate of

w@ovpoesads B. Table 2 directly bel ow shows t he POEGB2007/004640

significant peaks in the XRPD-diffractogram of

crystal line anhydrate of Conpound 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 934-W4.08 m 8.8 W 3. 94
VS7.2 W3.83 m6.7 W3.59 S5.8 W3.47 m5.4 m3.22 m
4.51 mFi gure 3 shows the XRPD- %3 fract ogram of
crystal line 7/3-isopropanol at e CompounB! B. Table 3
directly bel gw shows tkhe nost s3gnificant gpeaks in the
XRPD- di ffract ogram of crystalline isopropanol ate of
Conpound B. A-ggunber o weak and*Very weal peaks have
been omttedsd-value/f R d-vaipe/ AR 189 W4.78 m
12.7 m4.28 s (broad) 11.7 S 4.10 S 9.6 m3.97 S 85 m
3.91 m6.4 S43182 m5. W

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 s 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.

Particular aspects of the invention include

(1) The compound Ph(3-Cl)(5-OCHF;)-(R)CH(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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Abbreviations vs = very strong; s = strong; m=

medi um w = weak; vw = very weak; broad = several
w@eak®e6saver | appi ng. Particul ar aspects of the PCWEBRI0GN04640

include (i) The conpound Ph(3-d ) (5- OCHF

2)-(f1)CH(OH) C(O) - Aze- Pab(Owve) anhydrate in

crystalline formwith an X-ray powder diffraction

pattern characterized by pealég'vvith dval ues at 5.2 A,

4.79 A, 4.23 A and 3.98 A (ii) The conpound

By Ae o Py TS DG skl s aphydrate in

%‘sfaflfn@%rhpﬁltlpzﬂ{ K&Eﬁ% " %ﬁfr&glbﬁﬁﬁsié&ﬂcl{h(?zﬂzlfe?l)z&_r%}hpeaks with d-
an A. 111 e

val ues
el dri Pt 31 B U0k 2

) CH(OH) C( O) - Aze- Pab(OH) . | /3 i sopropanol ate in
crystalline formwith an X-ray powder diffraction
(ipat t Thacortpenad Pl GRS Wbé&%@ﬂ@ﬂb\c@)mem&&l) wi.7
1§%‘Pr0$ar?oléot‘é jn c:[)éséam l%nf%a'g' ﬁvgg an X- raPl %#\E]vger ﬁié 1?1?t)1(0 Rat %nlcg%rg%ﬁrézed
bﬁ/@éakE)O&&tﬂmi '&llﬂiﬁat Elx’al&pl6e4ﬁl 4, O&mﬂaI%kaH on of Conpound

B Anor phous Conpound B (31.21 ng) was added to a

m xture of ethanol/water 20:80 ww (3.06 g) and the
FRAITRl465hvas dehalce®t frofileafaommk an@Doda @§lhn§%1aiﬁ'}8fo$ﬂhladons for
was al nost conpl etely dissol ved anot
ExA®PISR6us Conpound B was added and the resultl ng
suspensi on was |left shaking for 5 days. The saturated
soI uti on was then decant ed off and the solid sanple

XA mpEe ‘ P ¥ two hours before it was
T
ST L0 AT O T
(l.adi er arkihige &aamﬁrl waswwhakea e ayeple wf hdurd GAs aln’dso[DHS@as Flnwst

DB SRRed S iE o R taipmoe P B e St REC

résQing lfs@dpbhliﬁaﬂfzas]la?lﬁlﬁkﬁ;@do@daf@ﬂtc"[g@sﬂwaw‘d sb%ﬁgﬂ K&ﬁs then decanted
a e ySt a I sation o [

w mﬁésme PSR B g n@f& arSBbsﬁqae iy ppglysed with

{FD. Zrhl eMhSe Was Aow kBS@NinY BRERE resiihy OFfrhdibgrarh id'®own in Figure

crystallization had occurred. The sanple was anal ysed
2w [Latpr the sample was analysed with TGA and DSC. The weight loss between 25 -110°C

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
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. It was now highly
crystalline and the XRPD-diffractogram obtained is shown in Figure 3. Analysis with DSC
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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XRPD and pol arized |light mcroscopy and was found to
be only partly crystalline. It was therefore left to
W@ kaosgs4fdr two nore days, also in a closed veBSEGB20A7/004640

sanple was then withdrawn on a glass filter (porosity

4) and anal ysed with XRPD. It was now highly

crystalline and the XRPD-diffractogram obtained is

shown in Figure 3. Analysi s “WPth DSC gave one
endotherm wi th peak at 950C, onset value at 82C and

ent hal of, 127 J/g. . TGA an SIS gave a i ght_ 1 0ss

vilye £ Tose aafeméla‘w ofhE lé%(nglF lzgh‘e‘ﬁSSd)feIOéVolli})éoéF wes now 6.8

oglays at 220C in vacuum and re- anal ysed. The DSC now

gave an endot herm c peak at 970C (onsetvalue = 84 00

and an enthal py of 112 J/g. The TGA wei ght | oss bel ow
F19R0fe 34 N S %CQ%@E?%S Crystallisation of

nol was m xed and stirred

2\ mrpfamrqphmu svagonpdand smqmltmonphota (Dihpseat A¢EswE) in a

clogeodg vre(sjsrg,gno er \r}\zgouar(sjg%gd 8 [ )sd(tsltl elzdr IrAc’e %m%ll ar?%umotlals%rrr%%%l v\QzIs added

ahﬁ]i;t(ri’edwaﬁ)rmh&mnf}d Whehedhs aiendilgleda afgldst @lterfpormay ﬂyTHe solid
The (?ol |g i ned \/\/as\lzgr¢ed und r vacuum at 2f2§2 and

ORTAIRST 2fS ARFHICPIOCHAR 2 T ARLYY YRt IATHEPA MRS Ka oA gHEP

leaﬁEteS Piickdr¥opsi (‘é;/alsuamﬁd@e&toh@mc@éta@ Ib¥isledh Srofed weﬂzers)
Crosse poI ari zers Exanpl e 4: Crystallisation of

Compound B Anor phous Conpound B (0.5 g) was mixed with
E&3mpk mc¢:§gﬁgmcdﬁ%&n‘alpsed vessel . After a few
ours a TcCKk precipitate nad fornmed. A couple of nL
Agfiorphrup Copranaid Bk awasanised withca. Strnlkripgpngpanglgn a closed vessel.
T r C lari
ARt LR FERll Al Rt AUIBRESE ol RoBRp R 456
aﬂdndrsd thahstirriog yat stheothvaer @hcﬂpmednta/uoh lwaa nixcpéibush pahbrized hight

i Xt ti 2.d I [ I d, .
Siapy b fEhe s DB 1 oy PP oh e RO with
amomhess:gemyrlkemsdaﬁwwimrre@mrrphiayleS(aaberaﬁcm@ﬂe/egelr)en@mdn

npl e. was. now hi g Sa(,‘}\ts)talllne A sanp

t
awnt/f‘ﬁﬂ PatRrpolprized 'gg%ggch?CP%w ¥ $hab apg@neys a&eaa w&reoﬁqne gnd the
shrﬂpl\% AaY HEW AlghR2AGy 1 fnS %@%%WJ Mth@Fh@JnyéleadglasImiﬁem porosity

t her nogr am cont ai ned one endot herm c peak at 95
4(a@ﬁ§@9 B V8o §i 22HC andl suhsaquensly apalysd. JhegD%@ dlem%rwontamed
amhehaé% hﬁétw&gﬁgﬁ? “WREC) hwith ageen?ﬂa?p o?\e@ﬁ/gedna n@'ﬁm

talne e conpare o that in Exanpl e
Whghv@sss belew 1 @G waso’r‘fl Patkd iower attliadmyt @tanEdanﬁhsaE&mple

cgn}éare&l lo thgt %]mp 1 CQ(W% 1S'a resfﬁt of baseline effects.

Example S: Crystallisation of Compound A

Ca. 10 ml of amorphous Compound A in ethyl acetate was evaporated to a gel. To this was
added 2 ml of isopropanol plus some seeds of Compound A (from Example 3), and the
mixture was left to stir overnight in a closed vessel. The next morning it had crystallized as
verified with polarized light microscopy (by visual inspection of crystals between crossed

polarizers).
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Ca. 10 m of anorphous Conpound A in ethyl acetate was
evaporated to a gel. To this was added 2 m of

wo sopoegaahol plus sone seeds of Conpound A (frBem/GB2007/004640
Exanple 3), and the m xture was left to stir overnight
in a closed vessel. The next norning it had
crystallized as verified with polarized |ight
m croscopy (by visual inspecﬁﬁon of crystals between
crossed polarizers).Exanple 6: Larger scale

anor phous

sv-oper ated to a thick,

msebﬁ Mrﬁl{bug €bmpa_&hdt/h irﬁetmacaﬂéi Qs Edpodfkdid a trﬁappawm gel.
and the sanple was then stirred until it was

Tai tais gyay aded sp.i 0rmlrigppranancl @as thersamaleivps shea|stmeduniid i s
d"f)éggv&p gtlﬂ'ﬁﬂé thedlcBhtifREh PEIBSREL AT dn‘arbngvﬁ?y QQ? §dn. eﬁQeCIpltatlon

Since the progress was slow sone seed

Was obseredadipteethg progiees wasesdate soramipedhef Cmmq@ued Mﬁromtﬁemmple 5),
AT BP0y OSSR PSS PSRBT b e o
nGatubOimd ctys&llived ofto a ﬁmcpa’sxopahmﬂlp ‘ﬁ)aﬁénﬂddf&lﬂnl&rﬁ 1sbhmbartoh@/ere

I|d C rsed an I ered ont
st el ot (e Eire S Mbilered it Be Bk iehasin porosiy 3
Tthe 3#Gp1€ Wa® theh br@iBférRa ffdnl the filttooa umgé gRssHoH8 $n WA itiwhs dried
which it was dried in vacyum at 500C for 1 day (the

IR ApmAf SWador bftay{thsypateripd Wesifpen o aad b!awégfeaqq%ﬂcﬁwna"y
CNSH&hI%QﬂLﬂﬁ?u@i‘lé SinpleTD SRR aW@%a@ 513/ Xk?b'—dlﬂﬁacﬁgf%nh@y

an XRPD- di fractogran1ver simlar hat in Fi ure

s{raidas teshap IFegupp) (seerRea DhEhaBdE é!mr@@mraucn@tdm

. L1
BB Raf o @9“9 s 00 YR Ay s&%??g’%%%w
wraght (osd bélow BRI as 07k %Sol ubi ity of Conpound A in
ethyl acetate An excess of Conpound A from Exanple 3
above was slurried in ethyl acetate for one day. A
Bxaaipdé 7:i Svhubifitytof €oaflouhdAciEl esipl dtdtae Was t hen
MAthdra t hrough_a 5 meter filt

P Ecisiof heegoyadis EIQWOE"?H‘gleé % Oéi%R’aﬁl\%l%”\‘R}i?'b%@d aghigfe fene

drapemgﬂ) StidM 3PAE 3dt@dteld @ol@hbn wadiled WRAdrAWh BFoigh a\mymwaameter
at 4 8 until the weight was constant. The wei ght of

filfce tosgpretieighted i Baske THa E- sk wig weighed apdcken qpﬁ@e% Fypprated

lgfa,rsaqahvﬁeﬂtdn@m JaldunY 4@)*@ uﬁ’tﬁl tﬁ@w,gnttwmaﬁst&@tﬁ{e%g@%f the
(using the density of eth acetate at 220C =

sghutipy), theTweighiwif diyi Subttylce,abe wglgbtfof@gh'plg@nd the vobmerdf solvent were
dgte%&e%\%}nﬁttﬁe) deﬁsi%/(soﬂq{yﬂcaau]aq 2§QJS l—‘IB!9IOI gPer).as wei ght %

The solubility (as mg of Compound A per ml ethyl acetate) = 36 mg/ml.

‘._ q

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 &
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/ml).
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Exanple 8; Solubility of Conmpound B in isopropanol An
excess of Conpound B from Exanple 2 above was slurried

wo eos®egardvpanol for one day in a cl osed vessel PCBRGB2007/004640
proportion of the saturated sol ution was then
wi t hdrawn through a 0.5 mcroneter filter to a
pre-wei ghted E-flask. The E-f] ask was wei ghed and then
opened & evaporated in air,'gﬁd then dried in vacuum
at 700C until the weight was constant. The wei ght of

he so dr sub he wei ght
T3¢ SURRUH6 B ot PR aon b TERD SarE nbe e m ned
Thusologilityns webehs 24 ¥ 0af% imgwpr opanol at 220C = 0. 79
g/m).The solubility (as ng of Conmpound B per ni
i sopropanol) = 3 ng/m. The solubility as weight %=
EXathpté 9V 981ubitE 8 R niboun@ | A1RhAVdriteGh isﬁﬂgﬁ Had A
anhvdrate 1 n I sopropano EXCESS O npound A from
Ancxaps ef Gompovd i Exannled abpve wasstuspiethivlisopeapags dor one
dg??{'n 4 Jofd Q/E§§§leﬁ é)‘f@ﬁb?@(%’? f'?}leosra Q4 do 109]c gth%n %@ﬁthﬁlra%gﬁrough a

nwt

tion was rawn rou m cr onet er
Ofi thiceymetey fdtepw preivgightad EEﬂﬁdka"s“lke E Tllask \Easteagk:dm@ then opened

d & eva n
RBAe D R DR OTR B BaFHTRAR ok Pkt BBt Y e
widlight vthg Bdludn, theavesght of d@mubstd'mee \ed \gchght(mff sélvant and the volume

ubst ance, the. weight of solvent and the_vol une o
SR et sl 08 torEoraemta 23 Cor 0T 8lmi
mhge&n&n@r(eé m@lof 23Rpoandh B&'rﬁl/mp}opaﬂ.ﬂ? sslmgmhi ity (as
npound A A per m 1 sopropanol) 15 nmg/ M. The
Té!swbwhrw Weighhh R %% 2 0w w. Exanpl e 10
Crystallisation of Conpound A in isopropanol Anorphous
Cbnpound A (100 1 ng) mas m5|ghed |nto a test tube
allisg i sopr opanol

Avmpﬁ'&lg %%Hlé%;nl?d I\Ldp(ﬁ) %&ng\peq eWutth a@es{ l’u%ggl&gtﬁgll Lrﬂg'rmg

cap an ut "on stirrer at
nmghetdmwa&ﬂOdmlS}f uﬁopm@araﬂ was adided.eMicnmutrutas samted mithragighngtaling

th | eft ireing.,. After 17. .
cen i AREP ot B imieit wELHa 21 THES sl o T F g minutes
s@ittignhd tHe sa@pleCval aitbnefestirfihg. 2ifR€l17.5 Rowrs dﬁrtulieONdBQﬁ‘de@ed and it
nor e fullyﬁﬁreci' sanpl e was stirred f

t | th
Was fng had adgrae ¢ ot §?ehﬁ§pr§aﬁwt@ W grdgh tpﬁa%%@%mcﬁu"y
p%chm@q R afhpfe Wil s'uFr@dI‘ fo?@rn‘ibr@é@]ﬁ GhPtRA a larahsi Simpld RAs

anple was left to dry and was t hen anal ysed wth XRPD
%H@rag\a\/@dainaperdrcr%@ dticamrese packegoundhaldess Thesamplgyyas left to dry

aé??xgc %EQleseR%m X¥p Wd Qﬁv@ b ﬁffﬁ{u.rt@éiialﬂ Sin§iRE & @ F igure 1 (see

Example 20), but with preferred orientation effects.

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
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
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Exanple 11: Crystallisation of Conpound A in
i sopropanol Anor phous Conpound A (80. 1 ng) was
wowioghtsads i nto a test tube and then a stirri ngPEEGBG07/004640
and 1.00 m of isopropanol was added. The tube was
capped with a tight sealing cap and was then put on a
magnetic stirrer at 22C. The ,golid was di ssol ved after
a few mnutes stirring and £h “sanple was then |eft
stirred. After 17.5 hours the tube was inspected and
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background hol der. The sanple was left to dry and was
then anal ysed with XRPD and gave a diffractogram .
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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
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.
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hol der. The sanple was left to dry and was then
anal ysed wth XRPD and gave a diffractogramsimlar to

W0 baB/0683741 gure 1 (see Exanple 20), but wth prPef/eBe@d/004640
orientation effects. Exanple 14: Crystallisation of
Conpound A in isopropanol Anorphous Conmpound A (19.6
nyg) was weighed into a test tube and then a stirring
magnet and 1.00 m of isoproﬁgnol was added. The tube
was capped with a tight sealing cap and was then put
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then anal ysed with DSC using a 10 C mn scan and a
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performe gave a ractogran15|n1lar to that
in Figure 1 (see Exanple 20), but with preferred

I&Hn%'i]et ff; '&Qstgflifsgtﬁ}nsof 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
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. A fter
drying an XRPD analysis was performed, which gave a diffractogram similar to that in

Figure 1 (see Example 20), but with preferred orientation effects.
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Exanpl e 17: Crystallisation of Conpound A in ethyl
acet ate Anorphous Conpound A (140.8 ng) was wei ghed

WO 2408/06847Sst t ube and then a stirring nagnet apdr/GBR®7/004640
m of ethyl acetate was added. The tube was capped
with a tight sealing cap and was then put on a
magnetic stirrer at 220C. Thg solid was dissol ved
after a few mnutes stirring 2Ad the sanpl e was then
left stirred. After 17. 5 hours the tube was i nspected
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I nspected but no solid had precipitated. The sanple
dyffractegramsumilar ¢o that indiigurelhisse Bxamplhafy, but syithgiseferred orientation
eﬂﬁﬁ%i pitation was noted. After 3 nore days the sanple
contained a |arge anount of solid material. A slurry
sanmpl e was now wi thdrawn and dripped onto a Silicon

xg&%lebfoc:: @gagfﬁgation of Compound A in ethyl acetate

Amorphous Compound A (80.4 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
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 stirring. After 17.5 hours the tube inspected
but no solid had precipitated. After 7.5 days a slight precipitation was beginning to appear.
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
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hol der. The sanple was left to dry and was then
anal ysed wth XRPD which gave a diffractogramsimlar

W@ eooBleii473 N Fi gure 1 (see Exanple 20), but w tPCT/GB2007/004640
preferred orientation effects. Exanple 20:
Crystallisation of Conpound A in ethyl acetate
Anmor phous Conpound A (80.4 rr% was wei ghed into a test
tube and then a stirring magiet and 1.00 nl of ethyl
acetate was added. The tube was capped with a tight

ealing,c an s then put on etj¢c stirrer at
S35 g E R hoer A ebuPya e BB IR DAl Hifdserdth
obtainkd isnBowAth tib@eganpl e was then left stirring. After

17.5 hours the tube inspected but no solid had
precipitated. After 7.5 days a slight precipitation
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Example 23: Solubility of Compound A in methanol

An excess 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
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.
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wei ght of the solution, the weight of dry substance,
the wei ght of solvent and the volune of solvent were
waledosneisned (using the density of ethanol at 22CI/€BR007/004640
g/m). The solubility (as nmg of Conpound A per ni
et hanol ) 87 ng/m . The solubility as weight %= 10 %
W w. Exarrpl e 23: Solubility of Conpound A in nethanol
An excess of Conpound A from‘%xarrpl e 6 above was
slurried in nethanol for one day in a closed vessel. A
.n f.tthatura ed sol ution was then
= ango AN filter to a
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The eplabilityass wadfight Pre= Satawat.ed sol uti on was then

wi t hdrawn through a 0.5 microneter filter to a

pre-wei ghted E-flask. The E-flask was wei ghed and .t hen

Mﬂ%ZﬁﬁH&WrHuﬂﬂmhﬂwﬁi énterddébaltingn dried in vacuum
t was constant. The wei ght of

Gompoyrd ﬁtcnéwlllqer@ehméat@ (23 89 was suseeided I8 & afRe- i/véb@{m)
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sihg the density “of g{n:eqone at 220C = 0.82 g/
The solubility (as ng of Conpound A per m acetone) =

A D) L P 50 BT s
s@otinpanateriah and ;mzt}allaj/armg vas byreiedide if 2 2Burgppr flvid baimnqmtéad
LN, 75 0 W w) HPMC(6cps)/water solution by
yl‘l‘ﬁ?(‘f‘%&@%"&%? $verson bl ender for nore than 4 hours.
M cro crystalline cellulose (MCC) cores (17O g,

here 305, Asahi Casei) were used as start
Fr@tléﬁhhavsezs}@‘/ gmwyﬂr&gfmrpw@ coldose 4o ébwefeldwﬁﬂveﬁi in 450 g of
MpstErsyfl uid bed equi pnent yielding 370 g of pellets.

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
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
buffer). The results show that at pH 1 there is virtually no active ingredient material

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



Et hyl cellul ose (16.7 g) and hydroxypropyl cellul ose
(15.6 g) were dissolved in 450 g of 99.5% EtCOH 360 g
wo@booskes4pel | ets were then coated with the EC HRO/EBEZI7/004640
solution yielding 389 g of coated pellets. These
pellets (350 g) were finally coated wth an Eudragit
L30D (Degussa) aqueous di spergion corresponding to 56
g of dry material and yleldlﬁ 401 g of enteric coated
pellets. The release profile of the pellet formulation
was stu u standard  tec S ed t
BRI AP B S MR ACs B Sl Byt i R § s e
ober® Kphosphaker lBuohar 38% the 20e8ulstatd SPRWvETE hoats. pH 1
there is virtually no active ingredient materia
rel eased (approximately 1-2% fromthe fornul ation

EYRip1e2ss: mﬂfﬁ-mmWﬁﬁulaﬁBn pH 6. 8approxi mately 21% of
active naterral 1S re.eased over 3 hours; 39% over 6
Pieparatiomobgrapelatisg sndution 799% over 16 hours: 88% over

20 hours and 99% over 32 hours. Exanple 26: GE||IH3
Thagranylafieg havidiwaoprepredizr dissotyingdfydxapioppltdehgoseoh athpem

ulating liquid was prepared by dissol ving
“&nggﬁé ropyl cellulose in ethanol while stirring.

G anul ati on Hydroxypropyl methylcellul ose and Conpound
q% cr%gtall|ne anhydrate were then mxed in a M ni
2 i xer with a 1 L vessel. Wile nixing, the

ranul atin i.d was ded -g.mnutes, |f .
B u by b bloip ST cri g AN e hgp mixed
il B®1iMEDiosRSHiIxWaSits | €deésal. awmletmnai'ng taY eAnalathd Mad das ddled

mass m.lled using a Quadro Com |1 1.57 mm nesh. Fina
ONERA-H GBS tI%lEﬂC%%Swgnorﬁ@ha}oémdg?de was then nixed with
2% sodi um stearyl fumarate in a Turbula bl ender. The
granul ate was conpressed in an Excenterpress using 9
men@heélmgrabl et weight 273 ng, tablet hardness > 60

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 stearyl 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 Compeosition

Component mg/tablet %
Compound A crystalline 150 55
anhydrate

Hydroxypropyl 109 40

metylcellulose

50 mPas
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Fi nal ConpositionThe rel ease profile of 150ng and
200ng gelling matrix formul ati ons was studi ed using

W@ t@ndessds t echni ques (LC was used to det er m nePEEGBRI0GI004640
rel eased) at pH1 (0.1M HO ) and pH 6.8 (phosphate
buffer). The results are illustrated in Figure 4 for
Exanpl e 26. Exanple 27: Crysﬁal lization of conpound A
in isopropyl acetate/ethanol/Neptane An isopropyl
acetate soI ut i on (165 27 g) contai n| ng Conpound A (40

g) was—fittered—t &Y €€t € gl ass—fitHter—at

anbj ent 1 pg&ppj(pgu#qq filtgl2 finsetd with|36 nL
et hanol [gnd the two sol ut|i ons poured together into a
0. 5tL—reactor equipped—with-a wechanical i npeller and
heat ed t39dnwbecarnifumaraghdut 265mi nut s, seeds of
cryptaltg; gund A anhydrgie (4 Yo w w, based on
100 %prog&otg were added to tahe stifred soluti¢on to
i nitiat deapystealduiigmt i on.| After an agditional 1%
m nut es, oceQm hept ane was added over 2 hrs. Tme

slurry SS red for ahout 14 hrs.|at 300C and t hen

a second add|t| on of hept ane (160 nL) was perforned

ver 2 hr sl ur ool ed .tqg 200C durin i S,
Baﬁl‘ﬁsﬁﬂr ?? ‘HJ]S Omg 66 99@“&% maggix gcrmaﬁtla'&dracs Sg‘ﬁ‘éﬂq ughe
stihard tdaRni§@®si(0C S48 ScANG Bet¥@find mReA1QEledd¥d)f dt hHNA0I IMNHCI) and

The filter cake was washed twice with m xtures of 25

PHILO-§ ﬁ&lﬁmsvlbugéetﬂteeresws Ate ibustated In Bigere Adonkxamsit Hhe.
Finally it was dried overnight under vacuum at 400C
(y| el d 38 2 g). XRPD corresponded to the reference of

Hagiol/heptane
Acnrl&intrr%ré %%a?gso%%\ﬁ?lﬁ{?fﬁ$ %ghtgfrrll %%Jrﬂ&%ﬂh%ATﬁ gfw afgeeé éf

tl@reurg}ha ceais ghaes ﬁmer(abarabnmﬁdetﬁpem"mmn Thaﬁlta:remssmmd aith 36 mL

BT B e P ER g Hecliep BT AL oS GPRRbth &
nhdcRaNi &l fFhpeHEr e&Nﬂﬁﬁthﬁ(ﬁCJ Afdradon QOtn’ﬂ@&tes 84 6f dredalline
herein, Cl aj ns A crystalline form of

nd
Cé)g}pé)glquza afllfl)@rrﬁtpgﬂ‘g) V(ﬁW) P@e@ﬁﬂlﬂ)(ﬁ/" p(roduct) were adrgigd to the stirred
Mrgdg ifritiGe Ofbﬂzs?a'll;:i@{%m%r A adﬂh(o%aIQIS)rﬁémq}l'EO mL heptane was

. A substantially
addgastval 3 hﬁﬁeﬂ! HNOWasS ISt s @ wtéémec@té@°¢ apghihen a second

gﬁls é_ g% E?%_ %ﬁg r%l;):\fz{s)? 82;%)9- ﬁ%gw)cogl%d to 20°C
during this addition (2 hrs. cooling time). After an additional 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.

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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3. Acrystalline formof a conpound as clained in
Caimlor 2 in the formof an anhydrate. 4. The
w@ ooopoesads Ph(3-Cl ) (5- OCHF 2) - ( ) CH( OH) C( O - Azer®EBBEINEN04640
anhydrate in crystalline formas clained in any one of
claims 1 to 3, characterised by a differentia
scanning calorinetry curve, at a heating rate of
10C/ min in a closed cup mﬁth4ﬁrnholes under fl ow ng
ni trogen, exhibiting an endothermw th an extrapol at ed
£§£§§t tenperature of about 1090C, a peak tenperature
IM$¥bout 1150C and/or an X-ray powder diffraction
pattern characterized by peaks with d-values at 15.2
A 10.8 A, 6.8 AL 6.0 A 5.2 A 4.79 A 4.23 A and
13. 98ARW5‘3‘“'"Frfém&9ﬁ?)W“P%S“é‘W§F§t BMine formas clainmed
in | D ction pattern
char B A S e 28, 4. 76 A
4. 2Bh(A-GANE- @@E)M)%(Om@(wmmmﬂh(s d ) (5- OCHF
2)-(/?)CH(OH) C(O) - Aze- Pab( Owve) anhydrate in
crystalline formas clained in claim1l having an X-ray
2pomdAmuﬂm&ﬁmaﬁmwgmhpa&tmkmasuhs@aﬂ&bbhb@ﬁam shown in

Fl 9 %@)@6%@&}5%88%@%@&26 g/ %H::n crystalline

f or Ph@CINE DOREL) i R) AP HI0E )0AzeLPB(OH). 1 to 3,
characterised by a differential scanning calorinetry
curve, at a heating rate of 100 mn in a closed cup

3Vt h ARIYRONRSHARSE a édrﬂmﬂuﬂ@ ad U 14iFRIGNC 1B MoPb il MO & of an
endothermw th an extrapol ated onset tenperature of

aplyleate. 1700C and/ or an X-ray powder diffraction pattern
characteri zed by peaks with dvalues at 10.8 A, 9.4 A

8.8 A 7.2 A 6.7A 58A 54A 441 A 3.94 A and

43. 59The c@nponihe Pl(@ AP rIC PRy IGRXGI‘)(%%)CGHFAE}P@(OMe) anhydrate in

é'q_'glnglf%ggsl cﬁaug[:cgm rﬁg\Ogh%\a/l? cné ﬁtte | g?r%r % glblylande ffef:rgrrl
sélinhing @elbtiMBtrPairy€aha GeHtink adid btaﬂd°a/naﬁ iBheveedicap Wit pirfholes
2. 9. The conpound Ph(3

upqer flopyrgicpgen op lbﬂ@@aﬂae@%m ngan SYPPAPaheNsst €mpgrature of
aﬁél ?g%idé?:ﬂgaelg dﬁgl@e%r%ai (#f?bg{ﬁq 15 £ T k. 89 881vder dlffractlon

erentl scanni ng
petteTn eharatterized byapéakg withdevabfes 401G/ A nl O &Aa 68 Ased Ac ufpz A, 479

MAgﬁlf (Q?%fg under flow ng nitrogen, exhibiting an
t h an extrapol ated onset tenperature of
5. The compound in crystalline form as claimed in claim 4 having an X-ray powder

diffraction pattern characterized by peaks with d-values at 5.2 A, 4.79 A, 4.23 A and 3.98
A.

6. The compound Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OMe) anhydrate in
crystalline form as claimed in claim | having an X-ray powder diffraction pattern

substantially as shown in Figure 1.

7. The compound Ph(3-CI)(5-OCHF»)-(R)CH(OH)C(O)-Aze-Pab(OH) anhydrate in
crystalline form as claimed in any one of claims 1 to 3, characterised by a differential

scanning calorimetry curve, at a heating rate of 10°C/min in a closed cup with pinholes
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about 850C, a TGA wei ght | oss bel ow 105 0C of about 7
wei ght % and/or an X-ray powder diffraction pattern

wa@basaci4es i zed by peaks with d-values at 12. 7 PCT/GB2007/004640

A 9.6 A 85A 6.4 A 4.1 Aand 3.97 A 10. The
conmpound Ph(3-C ) (5- OCHF

2)-(/?2)CHOH) C(O) - Aze- Pab(C]—|)4 1/ 3 isopropanol ate in
crystalline formas clained “8-claim 1 havi ng an X-ray
powder dlffractl on pattern substantially as shown in

Fi re.3 ound s cl ai ne of
upde o ing nigoves. G sl MEdsi e flie PG e Clmperature of
ab&ife | 6°CoRATRP URN N -1d§ peheddr ﬂﬁﬂaétfbngﬁﬁt’er@ e@arw‘ter&k@bmaks t&th d-

10 for the manuf acture of a_nedicanent for th

veluesat HB81A. 014 &, Sohdi 7120k Ghdr 28ifnni-bit i }0f3?41§*oﬁ1§1|3n591&
is required or desired. 13. A pharnmaceuti cal

formul ati on conprising a conmpound as defined in any

8one of Tl aimpeudd Phy3-10)(5-OCtm-{R)CHEOW)E(0) e\ ze-Pab(OH) anhydrate

hartm GEH t | G& gﬂa}/met% gB r? }? h&vif nen?rQ%Pov%er ﬁ‘@a(‘ttlon Hattem

rier:. {7 ea a con
smnemembnhmbWWmmnﬁgheahronb|n is required or desired
whi ch met hod conprises adm nistering a therapeutically
effective anmount of a conmpound according to any one of

9cl ai MsTHe dofnpbind Ph(3- (MRS ICRTHF,)-(R)CEROHRE(OH LICAR- Pab(OH) 1/3
treat rrent 15. A process for the production of

IopIPRERAlaty n@%ﬂb@ﬁﬁean ascleimed dpglain | ey %.Ch@r&ctﬁrseéby i fEerential
sCOHR c§l§ﬁm‘3{r§’ §ﬁr@é Ia't 2 h&gin%Fﬁt e@@}ﬁﬁlﬁ uf 3 A0ia cﬁ%l&/ﬁtﬁ gfhholes

supersat urated sol ution respectlve conpoun
uades ilotvarly retregehyehibitirfgan cAdghaoesish asextiapalatedionsat teinaerauure of

opl R o Tt B 0 TR0 e Aoy goveer

dﬁﬂuﬁwqmﬁé{ﬁbm@ém@d sr béakbhethLvalues & t2eAenf7 Af of6 A, 8.5 A,
and i so-propanol/ et hyl

grzgg vvater}get hano

bt al 8)and3P7 7 process for crystallization of
Ph(3-4 ) (5- OCHF 2) - (#) CH(OH) C( O - Aze- Pab(Owe)
anhydrate conprising addition of seed crystals of

IPh( 3- CIhq @mpopd Ph(3- C(D(?@Q(@d)d)@)ﬂ%@b"(@\?@))@ﬂ) 1/3

.&ph&ggxgoﬁgtg n( télﬁn ?r{é%é 1%%%9( 8?‘422'4‘%@% R pobdr
dﬁfra(tﬁh@la(tﬁﬂ)sﬂ(s@)nlﬂt}e}sRh@(f!ﬂ\ﬂ)lgurn 3i sopropyl acetate and

et hanol, followed by addition of heptane and finally
filtering. 18. A conpound sel ected from

1Ph ( 3 AGon{poukdtsicladed i)daioah L 4ns Aze1 (P 1SIB3)a phrmaceutical.

12. The use of compound as defined in any one of claims 1 to 10 for the manufacture
of a medicament for the treatment of a condition where inhibition of thrombin is required

or desired.

13. A pharmaceutical formulation comprising a compound as defined in any one of

claims 1 to 10 in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

14. A method of treatment of a condition where inhibition of thrombin is required or
desired which method comprises administering a therapeutically effective amount of a

compound according to any one of claims 1 to 10 to a patient in need of such treatment.



Ph(3-C ) (5-CCHF 2)-(R) CH(OH) C(O) - Aze-Pab(OH) in
crystalline form obtainable by a process according to

wW@eosoés4zppropriate clains 15 to 17. PCT/GB2007/004640
-47-
15. A process for the production of a crystalline compound as claimed in claim 1 or

2, which comprises crystallising the compound from a stirred, supersaturated solution of

the respective compound in a suitable solvent.

16. A process as claimed in claim 15, wherein the solvent is selected from an
alcohol (such as ethanol and iso-propanol), ethyl acetate, an aqueous system or a suitable

mixture thereof (for example, water/ethanol and iso-propanol/ethyl acetate).

17. A process for crystallization of Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-
Pab(OMe) anhydrate comprising addition of seed crystals of Ph(3-Cl)(5-OCHF»)-
(RYCH(OH)C(O)-Aze-Pab(OMe) anhydrate (up to approximately 4% w/w based on 100%
product) to a mixture of Ph(3-Cl)(5-OCHF»)-(R)YCH(OH)C(O)-Aze-Pab(OMe) in isopropy!
acetate and ethanol, followed by addition of heptane and finally filtering.

18. A compound selected from
Ph(3-C1)(5-OCHF>)-(R)CH(OH)C(O)-Aze-Pab(OMe) or
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OH)

in crystalline form obtainable by a process according to any of appropriate claims 15 to 17.



