10

15

20

25

30

35

CRYSTALLI NE POTASSI UM SALT OF LI POXIN A4 ANALOGS The
invention relates to the crystalline potassiumsalts
woboosiopsani n A4 anal ogs, their use in treating BCT/EP2007/010785

di sease-state characterized by inflanmmation, and

phar maceuti cal conpositions containing the crystalline

potassium salts of the anal ogs and processes for their

preparation. Lipoxins, together with |eukotrienes,

prost agl andi ns, and_t hr onboxanes, constitute a % oug

of biOR¥STAHUINEROTASHUM SALTEOR blRQXHéNsAN LOGS

collectively referred to as the ei cosanoids.

Ei cosanoids are all synthesized de novo from rrerrbrane

Y

eﬁgé%hh%ﬂ Féléfé@hotethg cﬁ’ﬁ?@l?‘lﬁ&%é&g@ﬁ g?gfﬁﬁ?gg aI0ﬂs their use in
treatingez dﬁga%qggateeqharaqtgtzemb‘ymﬂaﬁrynam ehd ah@rnmceutlcal composmons
conta%ﬁ)r{gle)tﬁté lé?%#e!llﬁetﬁb‘t%‘ém%an? %é\{%sof?lge g#éti?%aé}ﬁqgtt%c%%%§ ?@rstﬁellj1 greparatlon.

nﬁjpohmetogﬁt@ea\p@mtaubotpgn@qﬂprcataqlmmand @momboxanes constltute a

P L B3, . 107 . .
aroue( FRAGHAY Sl crydtes ol asiectBoy gl TG ol dosancids
Eicosgm@dsare all sgnthgpizedHdenoge fram memghrane phospholiNisiptia tite, arachidonic acid
coscd R Eheiis (3o il ot o 120595638
lipoxirts, Mjch ang armuptucajlya\niquqc&qs(ggqf eiogsarmdsatppsmsp potent anti-inflammatory
propeln e‘%%ét Ost Y lthEFa L bét rﬂEM 3 chli’l’ogféﬁlandms

uko?

I ene ItIO tO ot r i'n
(1997é.g\éQitf§5 9gcw7a§37pIChM§al’@c Yddiehaat Kiggey é(ttt(@ruppﬁ)l‘((ll%ﬂ Vol. 58, pp.

S56- éréﬁohp%y, e e G- Bm)caﬂﬁpﬁl%ﬂ-ﬁ F—Wﬂeg'ﬁ P%? 5 gﬁdzo -27; and

poxi ns are 't trophil

Serhaph CoW, Bistshernt Biophysréicts 6 ﬁr\‘.ﬂbhﬂﬁ( m/NrZ@)heCmeeatmuer interest is
the atglﬁl{]"a Kﬂlﬂxﬁ‘ns%%%@@ﬁ”&?h& &ghﬁﬁin‘ﬁﬁatom RAhEfdridbf AukBFRnes in addition to

endot

other rmlammﬁ@wmﬁdﬁsayéu es piatelpicactivatingdfaptar,ifMLP A farmpi- -Metleeu-Phe)
peptld-@ m‘ﬂnun@korﬁblexesoaha TN$%’ Llé&%garﬁ MR potdrtt: angggjutro%hll agents which

Bl ochem stry
mhlbltgzplyrp@'phgmpmsm) q:tzﬂgmtgﬁmhorrmtyplggggnegathp, adhesmn migration

acrosk @HH&HEhaI Qﬂé’gﬁlheh%&eﬂs E}ﬁargﬁ'%tl j@@é |gan&'|ﬁ§j§ﬂj\é'|§ﬁltrat|%n '(Lee, T.

si ol
H. etg;7cm§c1 r@&%ﬂ) a\m?/{ 77, RP, 195-20%; Fiorg; ang;,all ,ﬁ/pche(ryggs()w%) Vol. 34,

Pp. 1663/'846‘6@6 P&byla}%% @%)J /hﬂm%?i' ﬁggﬁy vl 584pN5264-8272; Hedavist,

down- r egul at e endot hel |a Psel ectin expressi on

P., et éﬁd”"%fé h@@%n@‘@§df@989’)l\/f‘4§| (P&mR. 4BRiS72Papysanrg/A., etpl., Kidney Intl.
(1995‘) WW ppl 112%%6‘)302}/0|n a&ﬁnon?%ox%%%e 2B162d do%%ﬁmh@ endothellal P-

vascu ar snoo muscl contractlon nesagg
selecwmmawqwdaaﬁfeauﬁe%ss\/fehBWS((Bamﬂemm A, gt al l@muno/ (1896), Vo,

56, ppA‘Cﬁ‘Q64J§)2l?2) Vﬁﬂ\chlgl é’r{d ve(s%glggkmoyﬂ mus%?@corﬁl%ctlérpkésggglal cell

Christie, P. Respi r
contraghipn amd{gdh%venfgggpa_mgn -S. ['Bagf al de. E)F(J@tM%g B/olpé1§§8) {/o 229, pp.

107- 1H@tthrlsﬁeaﬁ E. S,Q'a/ Aﬁa9?e%)/ Réé%r 0%6(19@@) \/%43181'536621’2845‘@84 Badr,
K.F, gtpal ﬁg@gl\qagl,ggadaﬁgl é}%ﬁghaﬁ:ﬂ”% @ﬁ 42; gnqu Brady, H.R., et al., Am.
J. Ph%‘?tg r(qud))a(/bp n5¢ gﬁﬁ/ FEDO.F8$5) arki eddnophifibhéhStéxis BR8Hkgranulation
(Soyombo, O et aFI)pAllergy (1994? Vol. 49, pp. 230-234).

This unique anti-inflammatory profile of lipoxins, particularly lipoxin A4, has prompted
interest in exploiting their potential as therapeutics for the treatment of inflammatory or
autoimmune disorders and pulmonary and respiratory tract inflammation. Such disorders and

inflammations that exhibit a pronounced inflammatory infiltrate are of particular interest and
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This unique anti-inflammtory profile of |ipoxins,

particularly lipoxin A4, has pronpted interest in
wezpBobsokng their potential as therapeutics foPCT/BR2007/010785

treatnment of inflammtory or autoi mune disorders and

pul ronary and respiratory tract inflanmmation. Such

includa| ?llmraile ot Inickd tfag‘ i:nﬂamma'tmmwfbladismbé b}:éh & OrohnGLdisesbe,
I.nflammtory infiltrate are o rticular i1 nterest
derma{fige el RRasES BN 3 ESOHGE'| TRPReLPd BN FahiPRPER SesoRspers, such
as asthngeases such as Crohn's di sease, dernatol ogic
di sea‘?’es such as psoriasis

) rh?u toid arthritis, an
r 8S7hgtaenengegeRes sicosapngids.fa %(gﬁiﬁﬂ%ﬁu")@ HRoxis Gre Lpstable
produ@@dﬁﬂ@a? vapidly mﬁww'ttd@ ?ndﬁ tmauﬁ@tédfcs_égﬁaﬂ, l(il?g Erc:)ﬂémgﬁtﬁnsdﬁ 997),
re u e_pr uct s at ar rapl net a (V4 an
Vol. 53@%‘5\%3%% I@é?‘ﬁa mited fpe dqﬂleg@(%?@ﬁ =\ PHB°’("189'9 0? regsarch,
partichidrly Rith rddpéctlid iy vivbpharmadsolddiddl heststmentsried apipfibmedatory profile
the I Lpoxin field of research, rticularly with . .
of "P%&peég"et’ JYi ?R‘?Btsdl?é(Piﬁeal'%'Pg 3|r e%i%@ 48 ungs hapgg the active
site oflijokini Af batwer # longer Wisuk dadlifd. | SaX e - U Sepafeat Nbs. 3,441,951 and
5,6485%%?3’&%;;3 ggrgpglzw%rggsq?rg&%x%l erfétc%g}p} %éiﬁgnggq?\&géggatll}\% Sg(ent in vitro
and irl 16/5(5 H@ti-lgﬂbifmﬂféé -pre‘i%@tri]eseof%aturél-|i§oxil?§(ﬁk*anb!0$f._; ef5al._4,rél.3-CAl£iln.

, a , . Se Cconmpou S I al n I pOXI N
'“Ves?(égé@e Q!P'- gpﬁo‘?pn %é‘@?gvg‘ﬁj'aaﬁd ef ﬂ);dpﬂsﬁ?-jﬁﬂtf- Aradi -4 18%@. Vol. 94,
pp. gsim-gém@TaﬁaTrior, TNfet aw@?yMsa.qpsgi)i @6l. wésl,rp@t. ﬂl!tS@d(-179094;)Maddox, J.F,

I poxi nNs 0, e , , I.n. est. , .
et al. oo B o (1858 volgat. o, Bo12:6978: Setina PN B4 4 Biogpimsty
(o SRy T ot e re. 1A ol

et. al., . . . , ol . v, PR, . - .

N@rt?&’é%,"\'*ﬁf\@%g%é’lf l'\’/g?f.e,st t&’.th%?"dﬁf‘t'%ﬁwd'seﬁgehn, 8\%|P.at92‘?£‘,°-
6,831?‘(88942\33!2 \t/ﬁ?.%gzrﬁexmaaltfgb%ﬁbiizabg?ﬂo. E.osmqu:ast r yI

, ol ., . y ; - . | POXI N an 0gs .

IS Peoppiged e AL AR S oy tpeRaug the) 4 oa PRarmaceutical

substhiedecis trydealling, B¥er tA&Hambebhols. UTypicdlgidaifihg Maforraationast a crystalline
tion 4/ 01624 reco%ni zed, i

. Publ i No. 2004 3. 1t j t ]

sold by evh &A1 T 5 3PLR0) 5 Pyt e GYEBIAR Fodcl 5 qhiained. A

crystamhﬁrml;@ eldite t%)ah_oau lkm:et\mgmmil 6h£ﬁ&t§¥iﬁéd érma,usmmlg Siedwd A aigher stability

R alhor us. |.Ca url ng.t he 0 tion.,o a

in corpparisPa 9 A aTOBINOYS ass i Uhing & getaine sl 8¢ dfiesubstance or

ingretﬁerﬂwf ialfdr?‘g?iplioﬂnctolé _pbfw\tiarrﬁsr]tyaiallibmrﬂg@ﬁbl Gmoi';fhololbbﬁhm Gheluding the
ryst a | ne SOl I St at e rm can e ver we . .

changs, o e eBATPOIEHSER @ fhe Ao SUBTTBREe Sf 4 RBEUE, RAvoideg- Ascordingly,

there eRisRad he=Yof 8 stibleadmstaling Solphstate. fofdy oftdie ligoxin A, analogs disclosed in

s, GhLg L aRE LAG T, & URRLRSHRIEE Blol A percheos

phous phase, including the change of the
SUM@E@&acteri stics of the drug substance or drug product,
t here .exi st

5 BP0 TR O oreht S8R BB Bhe Ansically stable
crystatiimel potpss salins sélbsfedlipoxinlASanaReg amd itd\ase i6 t@3fingl difeasedstates
chara%:]feﬁ'zecf) g)t/ %ﬂgmﬁpa%%,csat}ch%g i#f%%%gtgw (g)rnau”t\cl)qr'r\mzucl?%4 is%% %‘sl%%d pulmonary
or respiratory tract inflammation in mammals, particularly in humans.

Accordingly, in one aspect this invention is directed to a crystalline potassium salt of a

lipoxin A4 analog of Formula (1):
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SUMVARY This invention is directed to a potent,

sel ective, and netabolically and chem cally stable
wa@eoosiedoi ne potassiumsalt of a |ipoxin A4 anetDEPENT010785

its use in treating disease-states characterized by

i nflammati on, such as inflammtory or autoi mmune

di sorders and pul nonary or regpiratory tract

inflamnmation in mammal s, partlicularly in humans.

Accordingly, in o as t S | nti is_@rected

to a crystalli sal tYof a RY pox)fi A4 anal og
of Formul a (1) wherein: RLils -O, -S(d)t~ (mhere
t is OL 1 Kr 2), or a straight 8H branched@l kyl ene
chai andljR2 is aryl (optionally substituted by one

or r stituents selected from al kyl, al koxy,

hal o, hgl oal kyl and hal oal koxy) or aral kyl (optionally
substitufed bgzone or nore substituents selected from
al kyl , alRexy, hal o, haloal kyl and hal oal koxy):; and

wherein the conpound of Formula (I) is a single

st ereoi somer or any m xtur of stereoisoners. The

present invention enconpasses all of the crystalline
Whem&grns of the potassiumsalt of Formula (1). The salt

of the invention exhibits an excellent stability under
R'is sOr es(O)egherrtds Oj bos2), bna atraightor agmehet! alkylene chain; and

2. lnvention is directed tao a nethod of. pr ] t he
R s arpl BpLgriAy ShsthiEE b ind Br Pl ol YedeRtd il Rl glony. hato
c bajalkgl angl haloatkoxyhor aralkgk (aptionalty batsstitutedhby osel bt mbleesubstituents
sal vent,,. togeth W th t free [ arr.esponding to
¢ R B ey ARvIo Tk, hoie, Paiaryt Bl Haleak8}0E ol e
and wheteiretite; compoung of Bormidly (It 3dA singe steeedissnertdrragy mixtures of
sterecidS ernsi on; iii) isolating the resulting crystals from
P Rsul ti ng suspension; iv) optionally washing the
i Fak prestntinysitmnencompassesialltod fHeecrgstaNime farma rofi the) potassium salt of
Form@r%ﬁgng the isolated crystals, to give the crystalline
Bt4ssium salt. The method of the invention in one
eThedalrehthecroueptiors eshibiteampexxeiemttstamiity inder stressitelstconditions.

< 30 oot i USRS P o A B g e g
potassifimcyajtsif &bsmula t(lh, the mediodcorsprising ihmixng  petassitimdzhsef in a suitable
o orBEP A % 1, 857 SHRAEL PO SUBIARTRY HE o e 0. i
suitabdg sdlegnttiliopticriadly eoblgribe eedulting stispgrobica; &) isotatiod o s elting
crysta?sr fr&rg?hed%gxﬂﬁgtssgpe%%%\eiv) optionally washing the isolated crystals with a
suitable solvent; and v) drying the isolated crystals, to give the crystalline potassium sailt.

The method of the invention in one embodiment comprises the preparation of a suitable
solution of acid and base, namely the addition of appropriate amounts of water to induce the
formation of crystals with a high crystallinity.

The method of the invention in one embodiment comprises the controlled drying of the
salt to a desired hydrate state, this state being either dihydrate, monohydrate or the
dehydrated state.

The method of the invention in one embodiment is directed to the preparation of the
crystalline anhydrate form of the potassium salt of Formula (1), the method comprising
digestion of a hydrate or mixture of hydrates of the potassium salt (I) in a suitable solvent.

In a further aspect, this invention is directed to pharmaceutical compositions comprising

3
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The nmethod of the invention in one enbodi nent is

directed to the preparation of the crystalline
warivpdesase f orm of the potassium salt of For muP@r/g€pr3007/010785

the nethod conprising digestion of a hydrate or

m xture of hydrates of the potassiumsalt (1) in a

a therspemtmbll)eeﬁeﬂt;ve Etnouhtrbfaa érysrtélhm pétapsigin, saltlof Fofnuie (1Y, iazrdescribed
i rected topghar osi.tions conprisinga

t
above, poflspEat gt P Al oSt BRTRENR o o e
P& assthemaspatt, thig mFéritnShhﬁd(rédted fsthd @86 of b edystdimeqmotagsilim salt of

FormiAgy s SREHa SQR; G IevBrpdfaorecdl a Pedieareror Reating mammal
havmgb diiseélsy-%taié thdracteniebisy Mﬂamﬁiatlo@fsuEﬁ a8Ydraexahple &sinflammatory or
ribed, above, for the rran 8 Le of a_ .nedi canent

autorPERe ABEKISR g & PHIHIER WIsP ARy dcbRtameByfe

Chkﬁéﬂ@th@rrasb@dt is inkéntRMatiredied BUBBthals bbreatinaradiseaze-state in a
or aut oi r?fji der or a pul

mamm Bl pEaREH, S phian. Gt Faset Ry ranaisy, AEBreiR B netnad comprises

admlrtliteﬁng m\mmnammaﬁn deécemeeed:ftthéramettsllpéﬁédtle@bmenaof a crystalline

tate na particul arl
potasgih selat Foguday] o (PPaIbaEiabbRe e RePce flalarienbe for example, an
inflan®edtPryi & @sitond MuRe Sliserdendr b @umaawanr@bpwétommit nfilemaedtion.
a therapeutically effective anount of a crystalline
potassium salt of Forrmula (I) as descri bed above. The
A. _diDesiasienst ate may be, for exanpl e, an inflamatory or

AL TR TR cRd oA (1 pRlerts B riofened patent

apphdaeéreer amdjetrmnal émdleb edreiintorpdiated th fig) by. r&erémkefetan. U. S.

R By 7eF BPaHEe! ke Riuraledaisatp uless the

contehtecﬂ@em didtates iotiinlvise. For egampgle, “a oampouaﬂfdeférmb ongér mék@ of such

comsBy Wl e P it es L iR ey ons S ShaShyy members
and equivalenfs tlsetebf ammmmnd?.homkilm i the amzyrre [ ncl udes a
21,,“ cuI enz e as (?t her ers and

am |y ne
iRFATS %esthﬁ $'R8f¢ %vqulwaamuw%sst%%r&'sae?‘?'ﬁ%ta in the
aﬂurthédnhoreeds:tﬁswagﬂﬁ gpecification andoyppeatedrelaims) luakSs specified to the
( E w"s ntﬁ bed Fur t her nor.e N used in the
con f%rps PN R BR8N B8t unl ess specified to
t Malkgld réfeuartya sm’atghf ot wremrrs@ Hyrdrmrﬂmwmaﬁmedrmamrrsgtmg solely of
refers

dicated: " . ai, ght
carbop AP SUAER A, rop Bt bkl Sho Rubediey B ety parbon
atomsamdd vakrmgenaate@rta thecrast ofi the Apletuleubysa simg et har, eJ@a\métgyl ethyl
morob RO 50 R BB T PAUG558 e e
méAlylene ebdin'! refeds tpa stnalbht_ dr-braridmed eliviajdnt biydropardpi ichain consisting

st f Bzt PRt orty AL BB o it M 8 el caror
atom:breagnpdne%ytéhuaétbyiénénpdmmﬂmebmbu@lmaa anditiss likdel ng

“Alkoxy” refers to a radical of the formula -OR, where R, is an alkyl radical as defined

above.

"Aryl" refers to a phenyl or naphthyl radical. Unless stated otherwise, the aryl radical
may be optionally substituted by one or more substituents selected from the group consisting
of alkyl, alkoy, halo, haloalkyl or haloalkoxy. Unless stated otherwise specifically in the

specification, it is understood that such substitution can occur on any carbon of the aryl radical.
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sol ely of carbon and hydrogen, containing no
unsaturation and having fromone to ei ght carbon
wa@e@awesoel g., net hyl ene, ethyl ene, propyl ene, PCT/EP2007/010785

n-butyl ene, and the like. "Al koxy" refers to a radical

of the formula -OR where Ra is an al kyl radical as

detanian@]d r@fbrs?fte .a radicyll of tmeafoﬁmalat-ezalab \plgem)Ra ilgan mg@htalbyzlal as defined

radical . Unl ess. stated otherw se, the ar radi c na .
abovd, 8,5 s At 753is8 4 dRngt B0V r cherigraneianp 36 Do iy racical
may [keomiohally dubstitutdicasdasgfibedatsavet i ng of al kyl, al koy,

haJaol, " hegl 06t1| lé?ﬂ or pal oal kozfﬁ{o Unl ess stated ot herw se

s padieF [P 19 bjame. gBloLy, 4099 o1 liorgyy it i's under st ood

t hlalélosvkszl_h réﬂlalb&gr lah lldilk'ylbradﬁﬁ]!] a@@éﬂhewﬁbcﬁ/@ytrﬁfrsb;mbsmﬁteﬂhﬁ one or

r radi cal . " " refers to adj cal of the

more Pl af Geis - an 4T RRE AL ve L oM pr etk aitarormhy e hgrmethyl,
2,2, 2-adig ety 1R:mdr6mathylal-ﬂ!.1?(rfoédi_lxﬁ(a|,3-ai$|}J@iefsbpm\d’lymkﬁwmgno-z-ﬂuoropropyl,

e. g. nz e,like. e ar adli cal may be
1-brogpfteleryreafbi @ drabroiisabin o LB - 1 o

r el?@lbélkb)@"' &Kf@ﬂslﬁﬁ alcrbhieglfbf tt?éﬂibﬁm@lg -?_Rg wgerebRHalamaidmdugyl radical as

refers to a radi,cal , as defjn above, IS

aofindeIRHR  £8e DML HRGR, HiDE R i B EnetStva @ drloorosthosy,
1-flucedrastiyl-Bflgbroethbkyf, BUsromiaed-ydroprdp by arpembimgthyl-2-bromoethoxy, and
thelitri chl oronethyl, 2,2,2-trifluoroethyl,

= f 1l uoronet hyl - 2-fl uoroethyl ( 1, 3-difluoroisopropyl),
3-Alsruzet hardin, Lompoundy Which -dps otimeérially avdilabieD aidy\He dbtained from

sl TEATROI Lo S0 bl sk IR g g
Acrosha%gfélﬁickyﬂ’ittél?g'gﬁ GPlA),g!_Sldﬂkﬂf Cﬁ@dicab(wlw,atuﬁg@\ml, includi?% Sigma Chemical
rifluor oXY, | uoL o 0X richl or OXY.
and Pyl A BRSPS oAtonyb REsp B TEaRatiie L ), BOH
Inc. ('BorbhtohnOalli?eyc{(d),LEibﬁélr(obgW%all, U-Ky, Ohemeéraick 1. WﬁmhéW,A), Crescent
nd -t i ke. erej n, .cqupounds iC re
Cherei o HAURPRUo& D) Eptrash Pighnis CHBDEARe Bt K3 Gampany
(Rocrydswlril\g@l FiShegrﬁto]eﬁniﬁums_(ht’ﬁmbutbgmeg),Wmierm'ieai_icawwmstershire UK),
udi. u i ed to,, Acros an .
Frontep SpERHT L AOHRY TS AW SRR a6 COR B Ae) ey Organics
(Cornwatt WKL) NaanBagtens witkesis einahamMIlK MaybriddenCiéraicalod. 1.td. (Cornwall
0y AR AU ARR T By oo
(HoustbrKTX), Beroe ©heimiaal Coc(Rdckiosd ILJhRistielrdefAgen AGdBarmdver, Germany),
SpeciEylE i Bt A RN TRLARESREFatignd OR). Trans Workd
Chenfitaid) érc. fRoewli=NID), God VKot Clsdmials USA, Ind-i(Richsiond VA).
(B sl 20 et Sy sy S Aot s ayine. catte
sheefDggats) lessdsCaabbita land thekike, Lancaster Synthesis (W ndham
NH) , bri.d ' | L Ltd. (Co I 1., U K, . o
PRt SR e EE B o oF sl St g e tenti
though\Watieudonefereiidd bodRs lapdrdzéabiases. Suitable reference books and treatises that

detail the synthesis of reactants useful in the preparation of compounds of the present

invention, or provide references to articles that describe the preparation, include for example,
"Synthetic Organic Chemistry"”, John Wiley & Sons, Inc., New York; S. R. Sandler et al.,
"Organic Functional Group Preparations,” 2nd Ed., Academic Press, New York, 1983; H. O.
House, "Modern Synthetic Reactions"”, 2nd Ed., W. A. Benjamin, Inc. Menlo Park, Calif. 1972;
T. L. Gilchrist, “Heterocyclic Chemistry”, 2nd Ed., John Wiley & Sons, New York, 1992; J.
March, “Advanced Organic Chemistry: Reactions, Mechanisms and Structure”, 4th Ed., Wiley-

Interscience, New York, 1992. Specific and analogous reactants may also be identified

5
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(Houston TX), Pierce Chem cal Co. (Rockford IL),
Ri edel de Haen AG (Hannover, Germany), Spectrum
wax@Bio68p4Pr oduct , Inc. (New Brunswi ck, NJ), TCOPCHEEBRI00T0785
(Portland OR), Trans World Chemicals, Inc. (Rockville
MD), and Wako Chemicals USA, Inc. (Richnond VA).
throughvinerimdites ofddnoda shbmicalssprapared byiisé Chamizdl Abstraet Service of the

Amerﬁgﬁ?ggﬁﬂé’aig%pip&?%gmsa‘[’r‘% 0%4i1aBR in nSost Bl AncdPRVesity ibraries, as wel
as throogh gmﬂﬁ% Bat@b?sdsgtmﬂ&meﬁcam Uhéraibal Sic;didtil, Wasl‘grlimEmrD.'Ca
may be identifi ough var.ious, reference
wow 8C8 arg Tuai Be eoptacit Lot rigte defrile) Gor@iedln il AT bibngt
comntkztially avaligble ytdtaivgs nady beqareparet dy dastbm chemitai@ynthesis houses,
e e T e N e
aboveqrpe@ﬁdéitdlsflndim syrtbksigeefigesexanpl e, "Synthetic Or gani ¢
ggﬁmi%{aﬁ'zqr"'ggt?o?\glh\ggég%iag‘ bgﬁ{r}%?p%ﬁ%f fhérl\slgxgﬁgaoure%tly géscﬁbed event or
circurh$tapes may onmay ndhocdudl. andAhatthedesdriptiers incheles ifetdhces where said
ons"

eventigh SHepStataar inand MFIRBCSR BT USELARES B3l FPr Sxaghe. ‘pptionally
substitute@aht'vheais thatHbk @i eadital endyhamhat mot'be stibstitéidd and et the

W Y ?hwlﬁ%ﬁﬁé &9 substitution.

descriig nclioBRBRn RSl Ar | BACH Rioghaa
St'Polginarphs) reférs t&drystailineayates of e saimershemidst sonfpodinds of the

invenfiglh JYhSTE RN -TSTTCR! RE PRI TG Rek Tl o arrisal or a mixtures of
a molpbtﬂé_ahddngh {shi). l@tfstiﬂh @Rist iﬁkémw_éﬂﬁho@abué Grecr@sf)tlalih@forms. In the case

ri can Chenic oci ety,.which are avail.abl e i t .
of oryine S iRc Beare svatpHptcl 0 Bttt 3-diepsiptd] sibce sites.
Wheroa cbrnpeuritbérgsialiizess ftdrha sbiitioh oasiufricitimag lcrySeatiizetwith different spatial
N S TR T IR S —
individuziibeingatleyred taas alipelymorphat Biffagent alymivephic topmis @fl algjven
T ERE i N T R KR
solubtlityosrel dissil\etichn atowey dgngity oariystal m&,ocrnnmaatim%rsav&ﬁr flove poperties,

s .that,t

" Opt | [ " " ' [ Ly" be" : h
anarog SRR gy o Ebe G a2 rfermepaed Tl eriiay be for more)
polymuoaphio tdrmetberunstabl fofras geteraltiesverto the moreltherewdynamically stable
forms: %}Egjﬂe%ﬁt%n]vp\%?:{xﬁrlei Ie(fj?es\é @iengé?r?oldrr_og?inn%;glﬂ)%ﬁggtpn(\:ol'gyﬁar%pc%lly unstable
form iSopferred & by theuhretastalile'dfoan yTHe tnersfamiation tcteh’moae ytiable form can be
stow §R86f 35, P Bkects FE ebtiseres T2t el B S PRlanbalfse. Thus, the
metastable ol mag e daurel th axhibg sofficeunbstianticdliaad phydicdl\statiliphefider normal

to. ¢ chem

sorali e 51 Bhah 3 bl v SR e metastae form,
althougtipsaustdsié, may ekhibi prapleet@s| desiratle bversh¢seadftthe stabke form, such as
ennaf RS b BB AR | on e T L e

"Solvate" refers to an aggregate that comprises one or more molecules of a compound
of the invention with one or more molecules of solvent or a non stoichiometric content of a
solvent. The solvent may be water, in which case the solvate is called a hydrate. Alternatively,
the solvent may be an organic solvent. Thus, the potassium salts of lipoxin A, analogs of
Formula (I) may exist as a hydrate, including a monohydrate, dihydrate, hemihydrate,
sesquihydrate, trihydrate, tetrahydrate, the dehydrated hydrates with their non-stoichiometric

water content, and the like, as well as the corresponding solvated forms. The potassium salts
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of crystalline forns, nolecules are systematically
positioned in 3-dinensional lattice sites. Wen a
W@ eoogoosedl crystal | i zes froma sol ution or sl urPgI/EP1007/010785
may crystallize with different spatial lattice
arrangenments, a property referred to as
of Fofnula YijraTayibestroe’ salvates, hie th dther eases thieysditgimayomerely retain

di dual | bei | d "nol h".
acvertL Wl of Ke Sifes & FasbrBiug Bode sye ol oM.y
diSdece. gf rBymn G&GhaIO‘tSMd Svdté Ehbﬂ’ﬁ&ﬂ@(ﬂf OragsIN8SOr (1998 for a discussion
aS..So0

of POl RV Al = el SRR e L ProRates. Snetplevenesfor crug

substaatsvard drug bﬁwupfsoaﬁd Stab§ P arm:lwrermeml CdHahatbadk of Pharmaceutical

satsg I8y (2007, 5 CBRuFaEy Py REF BisPeratBh ARE FgRPries.
u et wedehetain rT'meé@idltbbne'Of@V earryib@ otithesyrdhietic step are epr|C|tIy

prow(iﬁcfféq;elgyogamna]}y @%‘E eecf 4)38§f%]re|[1r{;sq ‘a.?é) %\&%%tlons dlregtgg to methods used in

synthtenem@adwwammiyl Yhe efepdice booksrandtrégtises kefokth aBsved ihet detail the
rm The trgtnsformatl on.to

synthpSR o crle S TG GrPe oot AeBiRe0ns &f e GRenT BLerion. willalso
prowddﬁgum‘aﬁremoendmbné fur carryifg sub@ Ey&nﬁald&@p addoiding tchthe present invention.

gﬁ%ﬁﬁpﬁ ‘g}‘ﬁf‘qrrﬁﬁ§ ?ﬂeYS{ %Iwgtlhg\ﬁh{ tlh?tcgmggents of the

reaction Al theor@chich tonditiohsi Thé tantmompaesésoaﬁﬁegmem of ®FiXture of

t.h bl e for lth | es
solvetf s RS byt BPLTH R e ST walpe, Sfaite sppents are
knowh Ittetrmtsebf kilf irthe aﬂuw h1aa}s:>eedi£mmmﬂbys@ferbh¢é foypublicdidht @lrected to

oav bl abi | %Fh 'So| vate" refers to an aggregate

meth? alfse JASYR %téc?fﬂ%"' ol ecul es of a conpound of
t WEhérapanicallyreffottive amnwnwrrefeme tian lafuhesf aqfotsssiunesdlt sfithe

on st i chionetric . content of olvent. The so
el R yeeB R G 45 S BB e D organ, 4 e et i
sufficiepito @ffect trdbtnesnt adsi defihgd béibwe, f80d dis8isesiste Rha@btedizgbiby Bflammation.
OtaSSI um aI ts o

The ag??élpgcgtsa %c} ﬁgm?ngof? mm{vlog)\“ écth cggsthutﬁﬁnggniﬁga,péﬁtically effective
amounﬂwlluwhryl dependinvgaimythie eéle its Soliated ﬁiI:m , thealisehyelstaitecto be treated and its
{ tet t
severfE TR 7eR 2Pt Pt ' Fietesh anv YiKEL Bl Ban bE Ritepmiped routiely by
one oﬂaﬂdmarycshﬂtlemearand the like, as well as the f
d " | yat ed f Th ot.a .
ForfeaRAS () P ol Binet Boneals R FnHR S atate
charactegizedby mflamynamwi § niagtraalp pmﬂarabwlathumm \slattea? for ehemﬁle an
ure o tious solven

mﬂangn%ory cgﬁu mmgmtuElrF d%ofrjc?ersggﬁipd:? A Iobﬁaém gtPFyytr%crt nrtgm'n&d.tlon and
mcludéSCl (1999), for a discussion of poI yrmr phs and
- B ovabeh i G GRRRE o iohdBialoh AR BB A Bemiiy i particular,

whenSUd'hm,arrﬁaim:brWaspnsbh to tGe’ did@rdfnboimasfnoPharUéan eluignosdd as having it;

S scussi on .o ir

e SE1TfRRG P ot Rl AloH L8 g ehiBh i€ Belelonmiglit o

CQI])ZII t ireliesihgftios dnserdewornng’lamnﬁat@nswtdwtmg regregsia & the disorder or
inflam?rggl icitly provided herein or may be di scerned by

BPence t o publications directed to nethods used in
The potassium salts of Formula (I) have three asymmetric centers, which give rise to

enantiomers, diastereomers, and other stereocisomeric forms that may be defined, in terms of
absolute stereochemistry, as (R)— or (S)- or as (D)- or (L)-. The present invention is meant to
include all such possible isomers, as well as their racemic and optically pure forms. Optically

active (+) and (=), (R)— and (S)-, or (D)- and (L)- isomers may be prepared using chiral
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synthetic organic chem stry. The reference books and
treatises set forth above that detail the synthesis of
wo e@stesots useful in the preparation of conpouPrdBEEPR{007/010785
the present invention, will also provide suitable
conditions for carrying out a synthetic step accordi ng
synthér® drivhirgiiresgdtits, idﬂveﬁﬂdedmsnﬁb&dnt/éthlidhast@bwmﬁm , 6etreas HPQC using a

| t t hat b th
cniral S C R A Festo R b et i R g o bver
centel%rtﬂ gevmeﬁie&ssmmmlanentmless Spdtifiet wttter@fseSiisvigtehGedithdt the

i nc] ydes S imted to anj c | vent s
compyHs incias el ELancl GenmeiE omistenh REWsE AL e pims are also
intended té be iriudedr may be di scer ned by reference to
[jications directed to hods us in synthetic
p?\é’aﬁr%o'%%% egfers to aT’RBtP&HB adg|upyP g?er%%t' gloms kanded by the

same bBh& §uttlﬁvinbQﬁffe?éﬁtliﬁt*eeftfm@nQ@rﬁél%ﬁuetme%a\bvhlcﬁfaré A& interchangeable.
i nvention which, when adm nistered to a

The pleseRt iBYRrion FoRteMARIES VaTioUsSiiePiRIngrsrand Bie% feregfand includes

"enanti®mersf &fHicH refstt f@ o stareoitRiriaredhbsd molectiRE afe nonsuperimposeable
di sease-state characterized by inflammtion. The

mlrrordwggeﬁooqneaarpgteé88| um salt of the invention which
constitutes a "therapeutically effective amount” w |
vary eedinqo he salt, its solvated form the

S ' its severity, the age

oft i$ keowrbthaBihe tférnixtioh roeaélwﬂcan&ndmbh@uy ild@eastéuhe StubiliBeof a

phammectps{l |‘[a‘lll—ned o -tregR%lcxtq, ég?«%:ﬁé géﬂ@é y Sk lfiegt;té:pger between

dlfferén!n ealt-foemtdgmyen&f |ﬂs@|mmh§tt@yst5ma§é|efbrmedaﬂwe more stable
nflammation in a mammal, preferably a human, such as

than ‘Wﬁrpe%ﬁrﬁﬁ' O i nfl ammat ory or aut oi mmune di sorder or

a ABLordPaR! vestigaBemy wathoymdtzdsta@ twith ik goaTRf figding akditable stable
ven the di sorder or inflanmmation

CWStaﬂ'WSr?Pgegﬁhrerqciﬁ’g‘?f r?"é?“ , in particular, when such
manmal i s predi sposed to the di sorder but has not yet
been di agnosed as having i tH (ii) inhibiting the
di sorder or inflammation, arresting its

devel opnent ; " | sordgy or
s fon the di sorder
on. The pot assi ym salts of [|[Formula (I)

i nfl ammati on
or infla
have thrge asymretric center®H which gi®e rise to
enanti ongrs, diastereoners, and other stereoisoneric
f &t at may be defined, in terns of absolute
stereqchem stry, as (R - or (S)- or as (D- or (L)-
The prigsentgd nvention is neant to include all such
possi bleprsoners, as well as their racemic and
optically pure formns. QOtlcaIIy active (+) and (-),
(R- and (S)-, or (D) Dand (L)- isomers may be
wherdit-epar ed usi ng chiral synthons or chiral reagents, or

resol ved using conventional techniques, such as HPLC
R'is QT n-gS(g))t (where tis 0, 1 or 2) or a straight or branched alkylene chain; and

R? is aryl (optionally substituted by one or more substituents selected from the group

B.

consisting of alkyl, alkoxy, halo, haloalkyl and haloalkoxy) or aralkyl (optionally
substituted by one or more substituents selected from the group consisting of alkyl,
alkoxy, halo, haloalkyl and haloalkoxy);

and wherein the acid of Formula (ll) is a single stereoisomer or any mixtures of sterecisomers.
Through salt screening assays using a variety of organic and inorganic cations, it was

very surprisingly discovered that the crystalline potassium salt of the acid (lla)
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chiral colum. The conpounds descri bed herein contain
ol efi ni c doubl e bonds or other centers of geonetric
wa@sgoosioetonly and, unl ess specified otherw se, itPCHEP2007/010785

i ntended that the conpounds include both E and Z

geonetric isomers. Likewi se, all tautoneric forns are

al so intended to be included. A "stereoisoner" refers

to a conmpound made up of the, sane atons bonded by the

sane bonds but having diffgrent three-dimensional

structures, whi ch akg _nQt Nt ersha a The present

i nvention conteghf ates vari ous st@reoi SOner s and

m xtures therg€of and incl udepHenanti gmers”, which

refers tQ t st er eoi gomer s whose mol ecul es are

nonsuper rMpdseapgfe~xrror i mages of one another. B.

Crystal |l ine mSaIts of the Invention It is

known t hat wAmat i on of salts can dramatically

i ncrease the st ability of a pharmaceutical agent with

respect to its free adil@) and that the stability of

salts differ between different salt-form ng agents. It

is also known that crystalline salt fornms can be nore
was sybgtantiatihmerestablgHbarsevriy othes salk prepatedrandrysyalso more stable than

/i gations were conducted with the goal of finding

acid ('IIQ}’@%%? able stable crystalline salt of the acid of

Fdn a0e gmbpdiment,thg inygatias is dirrgted 4o a crystallipe@otassiupmaaltof Formula
() as idcfostl hndiefecth the Stfffaptt or branched al kyl ene

n, Is aryl (optionally substituted b{y one
orn gpetberembedimgah the iguentiondsdiredded torrcrystallipe potassium salt of
[ 1f.

P R ATIerS) ore sy Cagi SREYRly SR by BREor mere
substijwenty pelectad from fiuake, §h@9 @pd éaflof r om t he group

CAR%IrSih? @nifodfhdnt! the RoKipBYnd BPﬂh@ ’m\)éﬁ{l&ﬁisi%yéryﬁglﬂne potassium salt

hal oal koxy) ;. and wher ei,n'the acid Formul a” (I
of F°§W1§I(|éW§?@r%o'ﬁ§(9‘rela"6|R athﬁ'ﬂHPB@le?@é of stereoi somsrs

Thi QH&heﬁé\hBo&ﬁ\%ﬁﬁ e EbrASRAMEDf tid |ﬂge|ﬂ|oH"i'§ L8t dte@¥rom the following:
organi ¢ and I norganic cations, It was

potas§w‘ﬂp21(@r3r?d? $E G QR 12D 3-afluor ‘P@G@Pyﬁt?afﬁ ﬂgﬁ@yﬂfﬁ%w%ﬁﬁﬂo-

Safidn- nynﬂh 2))8&dtehef MB) (M) was substantially m)re
stab an everY ot her salt prepared and was

pota%ﬁb&@&ﬁ%ﬁ% Qe 1 85X Naf4-fluaseplrenoxn-23, é%ﬂw@&%rﬂeca -4,6,10-
thﬁe,{ B?ﬁgbkﬁgcétgtedl rected to a crystalline potassium

potas%%mt 2 ?(ZS 3S,4E,6E,10E,128)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-4,6,10-
trien-8-ynyloxy)acetate;

potassium 2-((2R,3S,4E,6E,10E,12S)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-4,6,10-
trien-8-ynyloxy)acetate;

potassium 2-((2S,3R,4E,6E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-4,6,10-
trien-8-ynyloxy)acetate;

potassium 2-((2R,3R,4E,6 E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-4,6,10-
trien-8-ynyloxy)acetate;

potassium 2-((2S,3S,4E,6E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-4,6,10-
trien-8-ynyloxy)acetate; and

potassium 2-((2R,3S,4E,6E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-4,6,10-

trien-8-ynyloxy)acetate.
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(1) as disclosed and defined in the Summary. In
anot her enbodi ment, the invention is directed to a

W@ eaosieoki ne potassium salt of Formula (1) wheP@I/RR200%010785
-0, and R2 is phenyl optionally substituted by one or
nore substituents selected fromfluoro, chloro and
i dd@nother aspedt, theepresentaniemtion is difeeteddomaarysialivie pstassium salt

i.nyention is a crystall.ine patassj f radl
wherg P rutBIeg pPIESSUH <hiPRaBRUR ke S il Ry oE o 3o
fluoraphehdal-28Tim tihgemokytritiéea-4 6 Moatrian-8o/fnyloRg)acetatntia)on i s

sel ected fromthe follow,ng: potassium

2-((2S, 3R, 4E, 6E, 10E, 1 - 13- (4-fluorophenoxy)-2, 3,
12-tri hydroxytridecaz 4, 10-~trieq- 8-yl oxy) acet at e;
pot assi um 2_£¢2 AE, BF, OE, 10S)-
3-(4-flu henoxy)-2,3, 12-trihydroXytrideca-4,6, 10-
trien-8-ynyl oxy)acetate; p Hassi um 2° ((2S, &8, 4E, 6E,

100,129 -1 4-fFuor ophenoxy) - 2, 3,
12-t riyhydr g% deca-4,6, 10- trien-8-ynyl oxy)acetate;
pot asgi um ?,3S, 4E, 6E, 10E, 12S5)-
13- (4- T got ophenoxy) -2, 3, 12-trihydroxytrideca- 4, 6,

10- trien-8-ynyl oxy)acetate; potassium

2-((2S, 3R 4E, 6E, 10E, &R -1 3-(4-fluorophenoxy)-2, 3,

12-tri hydroxytrideca-4,6, 10- trien-8-ynyl oxy)acetate;

pot assi um 2- (( 2R, 3R, 4E, 6E, 10E, 12R)-1
c. 3-ddrddresipphenoxy) -2, 3, 12-trihydroxytrideca-4,6, 10-

tr1en-8-ynyl oxy)acetate; potassium 2-((2S, 3S, 4E, 6E,

10fhe fgmlnngsqrgpgeg theorallsicEaRming) assags in more detail:

19p4tetifiydr oxyt ri deca-4, 6, 10- trien-8-ynyl oxy)acet at e;

and potassi um 2- ((2R3S, 4E, 6E, 10E, 12/=?)-1

3-Nanyipergapisiretiens yers invesiigated it gefprnipe theieability tegform @ stable
crystalfineeSHittor XY QX Y| ACiRtakiRg pdtRBRh 8bdiamP 84lkiunt, BRIMAIARE Magnesium,
_.invention is directed to a crystalline potassiumsalt
lithiuR@HEFIRC-t he crystal line potassiumsalt is potassium

2-ddvéral %l;g?anf’o &thind® ﬁeﬂezﬁ)/esli%afeﬁ: includPgMRRAIN IS lcamire,
. 12-trihydroxytrideca-4,6, I1I0-trien-8-ynyl oxy)acetate
diethanolgming; efhivienedigminesehalipg; igjne. B¢ a"gininswi ng” descri bes

t hg a8aitibn &Fthe96Ye§Bing SIEWHS invBstigated ebmh b mikdd 841 &¥lthe acid of

Formula (lla) with polyvalent inorganic cations and organic acids.

Test parameters:

In general, the salt screening assay included the variability of the following different test

parameters:

i) Type of cation-compound utilized (e.g., as carbonates, hydroxides, methylates,
ethylates).

ii) Type of solvent utilized.

iii) Specific addition or exclusion of water (to assist the formation of hydrates or
anhydrates).

iv) Type of crystallization utilized (cooling crystallization, antisolvent crystallization,

or evaporation crystallization, and combinations thereof).
v) Type of screening (manual screening as well as high throughput screening).
Results:
Surprisingly, it was discovered that only in the case of using potassium compounds as
the base was the formation of a suspension and the isolation of a crystalline salt of the acid

(Ita) possible. The experiments with the other cations yielded solutions without a solid phase,
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Many inorganic cations were investigated to determ ne
their ability to forma stable crystalline salt of the
wa@eood/o¢omy , i ncl udi ng pot assi um sodi um cal ci RE/EP2007/010785
al um nium magnesium lithium and zinc. Several
organi c am nes were investigated, including
with dily phesdsy bghsiamorpheus doleish@he fommiatian ofahixgd sakksifailed, 28, well. Also,
: hol ine, lysine. and argjnine.. |n addition to the
nigh (Eahftasreerimtuie PR igh Plata e dain LR ARBMES « of
the acid of Fornmula (Ha) with polyval ent inorganic
D. caidhomatarﬂzbrms afthie Potassilen Skt sf Feratuaniaers: I n

p%;cgﬁt?lhp RQ g%ﬁitg’ﬁ %éfggwrﬁw?%a%?fgbﬂé l#c?eggl{aﬁ-ggﬁned crystalline forms:
an arﬂhgdratésér&f o hy)ira'fgf@en afidition, itwa-debydrated thydtaté formd (dehydrated form |

ans SRR e Sl et o ATy A B ST o

studiezx Nasolvate 9 iverpdetectéd. 0 ThS present ihderition BRtorapasdes all crystalline forms

hydr at es drates). .iv) Type of crystallization
of theﬁqq?ﬁsms? go%ﬁ%@”%??@?ﬁ? I(Iiaiat i on, antisol vent
C IMhetdifdremaiolid stateforray apthiediotay3iuet yait @) dandiel differeptitled by the

ST N T R T
reflecierssibftanhydiate) mohongdrite arid dilydraieof emMetaithetgotdssium Yalt (1a) are given

t.h se of using potassium conpounds as the base was
belo“f'ﬂgra%%rﬁati on of a suspension and the isolation of a

crystalline salt of the acid (Ma) possible. The
experi ments with the other Taatei‘bns yi el ded sol utions

R R cha%&'%fﬁ%t%“ef e B ases%wdi?magdfdmvﬂéaa?-
as vveII F%?‘n YSded no
further cryst(%ﬁrm BIMSHIONe P”‘?H%eda@r"aatrﬁg atiop) gof i d

State Forns of the PotassiumSalt of Formula (la) The

cryst al Iﬂ!@gﬁéﬁ‘as& ym saenatwdrateny| a4 (| afiﬂldﬁ& thr ge
\/\/eI>/I -defi nddAkrystallline fekd: an awhydraté(/&hd t WO
hydrat es. 28w6&dditi gn, two28d@lydrated hydr &t70d or ns
(dehydratef 3orm T gnd dehydhated TofmTT) ei¢
ot Lot f e o lsoivat G el et og. '8’%%3'
present in\ Lon e rnrmaqechzaal | crystallineSforns f
t he|pot ass#@® sal t s |of For rh2s (1) hnd (I a%.33
4.10 4.32 416
3.99 4.07 412
3.87 4.03 4.06
3,69 3.98 4.00
3.1 3.90 3.70
3.81 3.66
3.62 3.42
3.60 3.29
3.20 3.24

The anhydrate form of the crystalline potassium salt of Formula (la) exhibits
characteristic peaks at about d = 26,7 A and at about d = 3,7 A.

The monohydrate form of the crystalline potassium salt of Formula (Ia) exhibits
characteristic peaks at about d = 26.5 A, at about d = 4.3 A and at about d = 4.0 A, while the
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The different solid state forns of the potassium salt
(la) can be differentiated by the peak positions of
WO p@stefokect i ons in the X-ray powder diffractiBGI/EXKRPDNI078S
pattern. The strongest reflections of anhydrate,
nonohydrate and di hydrate of crystalline potassium
dihydezé forinl oi theatrgstglline pohe’slom sait of &braula (1a] axhikitslchéractgristic peaks at

aboullP iyt bR OA i aBe bR U Bhgect refi oeti ons.

ZCDhba(REB pémnsramhamemmtdﬂfoﬂﬁl aa@del@ﬂlﬂaéd foxoh |abf tﬁe)crystallme

f h tall i t
potasgiima R Farosta R Pt thaStoR pPak Besiid BrbdR ReMar S sorms vary
slightly fR—)m?B?tEh fo batch die la:{JmEtvadjlr:g BolVent\resTc?‘!?sn?‘hgfe!&éfﬁ@?xact d-values,

rm crysta e (0] um. sa (0] or mul a
20-v3) a8 14 relat i Pt Re shiEh Be faaragiCtslo dor Pt FoamaEcar Beghen.

HoweaB1© teybxhibft-cBaraclitidtid e AHaBEtweerabod dA 248 IAl #hd about d = 27.1 A.
t hedi hydrate formof the crystalline potassiumsalt of

FéMaRferginary skilin terat wilarataciate tiat an e slifigactiop patteen may be

obtalned3r7|th1a fveasdtireeAtibrrér tﬁat4|s &eﬁen’rﬁ?ﬁt %orﬂiﬁ@%eé&urerﬂerﬁ cHnditions
he XRPD patterns of the dehydrated form|

nd
empicySHy A Ar O InaenSEAly KWt A e ies iah &s'@ Gifraction patter may

fluctue deRERMhG uf;d)r@kryﬁépﬂéﬁlhu@tof tHEmBrakl aShéasunemémicoptibns
dehydrated forns var y frombatch to batch due

emp'QVGdt Hds (g eé%tPQ‘éﬁ'kat F %gﬁ"@u@@ns'mm@v a1se vappdepeading upon

experﬂné’rﬂéll&ﬁdltlgﬁ& i, wRSoraMgly! ﬂ{eaéﬁa\éﬁor‘déﬁ @fﬂﬁt’eh!‘,l@ﬁsho\’}‘l@l' ol be taken into
ecaracterlstlcfor both forns, can %IVH

accoq%v\équonql Me%/mé‘x‘ﬁﬁlfSFlenEﬁ%’\?fantdé‘F’ ?%tlop@nﬁlfaw o geropventional X-ray
dlffraé%ﬁ Lﬂattgrn-at%ﬂgl\férﬁeﬁib@réibr‘é% tﬂ)lcally?Zbc;utArO Q‘%n@%uéﬂ dédras ¥f

inthe art wll appreciate that an X-ray

measejm%et%ﬁh%& tfeetaheﬁﬁyo BECQYHE a$ RevRining o @er?é%rgmeeﬁ@vﬂd

diffra&ioh %rn i aboh§e(ﬂ.%ﬂﬁ{/‘ QRé‘ierHPQBoGthﬁ/hgﬁ ﬁ§éﬁ RéreMlin reference to X-ray
condi |ons e parti cul ar, IS generally

powdgrBRCHBAt AT ReRRS gt I GaYstal formp ofithe natst Bvemian ase ot limited
to theWstil'stUtﬁﬁleprgﬁHg RdﬂaWilfh‘Q&Ianda‘ft%Fr%' cohﬂ*i’ét&l?%é?ﬁlcélhs the X-ray

mat eri al nd nmeasurenent conditions e (a/
diffragtigppalterng ﬁ’GBlCEﬂddB ¢he pepomranying Figure disa P% B%’ ema;/\ran arystal form

that pYé\i %s%%‘”kﬁﬂfrﬁ%%eﬁ@@%t KRUbSbnGMY fdritiefasas ﬂ\ose disclosed in the
accordingly, the exact order of intéensity shoul d not

accorpeanyHIadHoyraf@isauthinithe scapsiof therpaesept inyenions hbe ﬁﬁ\'ﬁy to ascertain

whetHF Ery pcgim&bﬁfcrfar%g & @dEpSUNENRE thd YmSaBeRHRIK k& @fraction
X-ra Iffraction pattern at a given tenperature is

patters 31 ARt cpMplRely 14pnicalds Wikin dhe BRyieBEof e as aetipasy ekl in the art

eflR%beétFU%@bﬂ/ &ahé ﬂb&%tés@f@h@ﬁ&ﬁw&m a3t pay siwddat they have
t he af orenmenti one ffractl on angl es. Consequently,

CharaPﬁésQCe'ﬁﬁa'QE@uﬂm‘b\H@n pedd2REMEi n in reference to
X‘Tﬁé’wﬁ’t@l"@&{terﬁi'cff tHeag $taMn® pblaBsilm JHRANY dbleAhinkbfs solld state form
stal forns of the instant invention are not |im_ted
(anhydra , monohydrate, dihydrate, dehydrated form |, or dehydrated form II) The actual
water content of the salt is determined by the ambient relative humidity and temperature.
The transformation of the monohydrate and the dihydrate as well as the dehydrated
form 1l into each other is reversible. The anhydrate is transformed into the dihydrate via the
monohydrate. This transformation is not reversible. The dihydrate is transformed by
dehydration into the dehydrated form ll. The dehydrated form | is transformed into the
monohydrate and dihydrate as well. No transformation of monohydrate or dihydrate form into

the dehydrated form | was observed.
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to the crystal fornms that provide X-ray diffraction
patterns conpletely identical to the X-ray diffraction

W@ 2108068081 depi cted i n the acconpanyi ng Fi gure PCHEPIOBOI10785
herein. Any crystal formthat provides X-ray
diffraction patterns that is substantially identical

aghetranbfosraatibinssf|tios abnohydréte tatreodibydrgtierfarni-agdl mee fvatsasoccurs
The a

aviok g i bl SR 2Acs o e BT nhpb P oy gyarre vapdr'sorption

investigatipasi NHoreex@niphs dueing pad-trging df e Monehydelité &t 25’10 amd 0% relative

humicﬁtg vﬁéns t%lr' gﬁgf%a?ec(gggmﬁé? ﬁggﬁycrrgﬁec quﬁeregms in the {orr]r%ation of

dehydriesifered N.oBetmen®@0% bed WgUrralatige hiimiditg, dr@traslsldﬂmamlii absorbed,

result&lgi&t S om%fpt@ho?ilzé]nwg rliyad\{aet?ﬁg'ﬁr as e"ng%ﬁ eelﬁls a&? g; ggproximately
50% r@tafsé almidig apattmsls Wiznstrhed Int) tHéQﬁWcmtBQ;? abk6rptioh bfla second

ol 3067 h60Eob BV S5y SRRV ELT 18 N SLSh e teigform up o

98% nemtneé hooRditg rait és‘fc t berigpdhe desorbtid e EyblaBétwgn 40 atbsEBirelative
um t

numidi fearpatRony e R TRVl ken Wog THelTpriRd hachyrate i
existeRe by & P0BRdelbvemurhiditynt lc(ajt&%@h 09% El@d 10% rglawar BuHﬁid&y th'EMiehydratlon
tra (0] 0o the rate via

of the iy aieSe 1o the HEBIArAleaPist lacran. T2 Rireshonging igrion isotherm is
givengl’ﬂ mciuﬂa;adg a?cdi‘s@ﬁfléafrﬂlﬂﬁkﬁ&mé 3buve@g hw@lfvai ¢yelesiwdre obServed.

rat e .Qrm, rat e L Or 'S .

¢ b S BtRtopin vt iesPai 16 IRl SRl ba anghugrate and dihydrate

was r&-ﬁﬂdest@dﬁed bétazbn Used are55% refatvahishiiditeusing Sinalietrstéps for the
B T W T T N O
25°C fsaisgtvedtil48%cmd\8096 Felative Husidjty. CAtl4D°@rtisk teversttlié trdedfomexdion
betweggrtﬁ?s (f%tﬁﬁg tg@?qq‘gigm Thl |Ss %Blg?v\% @4% gﬁa ?’:%CreYa%eg rhumidity,

approﬂﬁmtdly)ﬂoﬁghlgﬁertth@ aDIBﬂhtydﬁK fiofe détai&ﬁﬁn%‘sﬂg@%rf &tl40°C\ot the

desorgif el of e o Bras PRERB 6 rrs P ap BOWER RN Frowed that the

desorptidrviakes glte aetﬂveéﬁ%% ehae%neldmuahdmiqny one nol e of
for mat 1 on

mef Jllﬁftﬁab Xl bgomfﬁsu' ;1 r%tq fgr me é>oltﬂ)53{u6n e (Ia)t}o the hydrate

form wpgsleowniay éyr;anﬁe%pcﬁlsatptme mmelsu@btioyis an215°memp tcs40% relative

o RGeS Bl AR SHBH SRRl pproimatay

two moles afiviager aré ebsbrbgdtrras@tlmgsmtthefcsmabéreoﬁtne mhypratm 98%

o Sk g ISR AT st s e o (SHE ermaniu-

monobhr@ﬁﬁa‘tlﬁédrBUKanradﬁtmnt(he OBt adem terisperafira gsotwddre20 °C and 25
or ned rmnoh drate is existent up to 10%rel ative

°C). mﬁﬂ(dﬂ {pbepu Hebaia%?d"’%%%’%fﬁﬁtbw@ KYLARRT P4 hTé‘e 20 scans
were F@r‘?&’rﬂfe@tds% tAé shiaf Ilﬁwcﬁb‘é%ﬁtsénélﬂlet J&ecﬂ@ﬂwm ah 8AgdIS r8solution of

occurs. The correspond |n?(sor ption isothermis

0.08° petwaen H<RECURE and Ris 49 g 957 (terWidihiG 52 PEAe2® setSédapwidth 0.5°%)
if the WBRpIAteQvAHeBS THR SBnPREAIME Lnclosed between two polyacetate films held

together by double-sided adhesive tape or between two aluminum foils to avoid the influence
of the humidity during measurement. Data acquisition and evaluation were performed using
the STOE WinXP®" software package.

The IR spectra were recorded using diffuse reflection technique. The samples were

diluted with potassium bromide in a ratio 1:100.
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The hygroscopicity with respect to the transformation
of the nonohydrate and di hydrate was re-investi gated
Wb et0smes415% and 55% rel ative hum dity using SPEI/ER2007/010785
steps for the relative humdity. This investigation
shows that the equilibrium between the two hydrates at
2 Tata sollzetivwe fon tHBRggaostobfy stedesiweas dameddoutyn abutddidted water

sorpla el ARPPATRED S BB LR BRGSOl pEI ey 6" he crystaline
i ) ol il sttt s tond
constgft B oL BBl 108 8 HRRRERIFSNE S0 20D SPIpan. For 4 Basic assay,
two fthlwyckést(sloref@l?kgt’ﬁmh) Wtbﬂa easurgd ain26°Cakie rﬁé@swement was started at
t wee % . an relative

0% rel ROV B BIFSGHO ROV SAPAPE oL IRCBAS HRISE Hi258 e achieved,
the naalhm(jd@)wéts_cnat&ﬁatrt;ady 8éte Mrwatmggﬁngdasbmmw ivestigated in

\/ SQr | nv ns
steps, 1044 e ok a1 Sk relAbupchLanie e thabrSriasiar it of the firs
step #0%6t forth Keinr @ldﬂttiobi@llwum sbrptionoqiibodt I8% eélatuaenmnmahmas
ovesgt8, Bl SRR g NS ST s AT, heSlgations o
40°C Q&¥d cﬁﬁe@ oUt aritl, faranereidesdiled eﬂ‘;ﬁ\ldetadﬂﬁcbmlge monohydrate/dihydrate
equiligﬁdﬁglﬁq%%oﬁgrgﬁﬁ[ Egtallatégglﬁgoéﬁ%%s I %taéa@ ??%:Ihd;@p eq&.@% d/?relatwe

humidityj.ay tube w th copper anode was operated by 40 kV and
30 mA. The 2Q scans were perforned using the snall

( thep:rvredﬁdal Qtaﬁilltycb’f tﬂeﬂarﬂ@dﬁat@ 5n6 ﬂieemmdiﬂalrzﬁe 5))‘ thef pdtéesium salt of

o S el B o e e 53R o of e

mvenﬁm*hwere\@sstem wcdm;tammhé mbmtytuﬁdeustréssl dt0te/78YHdver a period
ri,ng measurenent. Data

t di.t

of 4 Webfs, ta BSF B showd It I OdTeB el For med s ng i he
STOE W nXpow sof t ware package. The I R spectra were
recorded using diffuse refTable2n techni que. The
sanpl es were dilyted w tasmumbr mde in aratio
1: 100. Dat a co%’%%hrl on foF{) e hygro§ icifly studies
was carriefd outAn-n an auMomet ed |waekydratedpt i on
anal yzer. r;at el y ng,.off the investigated
solid stat ?‘é@ %t tlh %W%t al Ifi nefe t"assn um sal t
(la) was e W'CB%EHa 4:05017!5%RH< 4DI°©A7X15%‘RW t rogak Wit h
pr edUL UI m IU CUT J( all CI utl VC II UI he u.t e
of svveep:g S vvggéset 2% cnB/im 97 r a baS|
assay,_, t‘ﬂ&/o ful bogycl es (seo.pti or/desg:yrptl on) werxe
measu d:a 25 The |neas mentf was _started at 0%
rel ati ve™hum dg?y or deﬁ51 ?o r emovedstr f age watler .
Once t he constant rrass was achi eved, the next humdity

W Bt artd DOWl theadrhydises duriidtheddstrit Was RlobDikelaRe diNybite
Wasfoirh bethel pddseflink Salt (la) at the end of the test

** Started with the monohydrate during the test, it was most likely the dihydrate
form of the potassium salt (Ia) at the end of the test

All three forms of the potassium salt (la) are sufficiently stable; however, the anhydrate

and the monohydrate of the potassium salt (1a) show no sign of degradation.
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steps of 10% between 0% and 90% rel ative humdity

under the criteria for initiation of the first step as
w@edsfesosh herein. Additionally, the sorption BPCT/BPOT/010785

98% relative humdity was investigated. Data was

acquired using the DVSWn software. In addition,

E. imrqgré@mtdfompataséaﬁﬁh@mmcﬁ Foanulasd) and (land, for nore
uat |

hyd / di h
CSiiraes AR e b adfE PEHESREs MRS B G, Ratent No.
6 831$136ratrelﬂ|ed.l 8. G%méhtsﬁtmﬂcama?lﬂal|&£ﬁdh€Nlc'a;t2I00¢/Ohf62I@:3r? the) perfment
St at e orns o e

discl i I?Ft abi q hg‘ ;
ISC °I§U'Ee§§ ¢ {"Cef%a & UASRAPY RSB FSty of the
gl’l‘fh)édi;iah@d am‘e?émgme @h&@l&ie@)dﬂéssidmlsﬂobaﬁémpnﬁ@f&j ugiig the salt
or of t i nvention as we
of Forgays Urhitisah bR sed § Ponarayalalive otassim sells ofether gompounds of
Formhla\éﬂ.ﬁhigeﬁer\aﬁ rtrtiaet mgm;ﬁ%répariﬁg rmacnyétglnha potaksibml sautxla) is based on
u r stress a % H over. a erl
the ndiiTraticl et dlaToY Feakesnt St bsg. T suling Sipis forms a
suspéhsﬁnawhleﬂ isheh obtiéhalipldyeleat #hd @I‘ysﬁﬁs éﬂéﬂsdl@t&tj froht svMp&nsion and
k edlh dr at formﬁf t he pot assi um salt
dried qgjeldé% gﬁ%reg d i

€ e ‘Efg'%‘% crystalliae ppfasgufy $3t (3e
gmﬁmgpdmmferwi Lthé fagidtrsn@) i eisolved in@suitabit sdivene| s);]ach ae g.g. ethanol.
| rate orm t he Qt assi sal t { e, e .
Then GpRRS LT GFSenPHch 75 BaaROp R e potassLm nckoige Bf gyamele, i
dissoRée irsalbitablecstant, Sstuab Iae e.d1@Rnel. Theselutioh piithatpatasiim base is
ot assiumsalt (la) show no

addeérogthegplugé@p@bgtapgr{ 'f—‘) ° PlE€YSRi on of the Potassium
Salhesioshgd-6frthit bataséiliin ea3d t6 ki) sdligtianaos tsksad (|Frp1srwhﬁoned by pH-

measizs of e ris i askire ki TSI SKNOBBIBATS 200,51 B Vet pH-
|nd|ch<bt’Q=.ltr:|;$satlh @he ummam Ghé24di8on bme?ﬁgéssm&nlbase solution generally is
S osu | NCOr porat e
sopry e SE LS or b e en BATIRGREN B A s af Behilans. n one
presegﬂﬁ pmruml aﬂbddumsmewagplalpﬂ g@B foy13isirgashelie s ?I It of
mu e, use t [ e e. CrLysta

R ePytrp @B b5Be RS Gt B0 DS ERRHEY SRS water i the

reactlgsm&xtaie th&anfqilémdlsmhngmemgrevé@tbz loeing W\%asérléﬂele iﬁyents ?nd by
m ed on the neutralization o

addmg %%#u& 'PE&’Y af)égotaf}’ré‘&f}’f?e?ﬁ with a base. The resulting

mlrxbddl&orf tHensersydealed tonsi laf thenbpotadsiurs shilhda) et beoolahinpd by
o G g PR  E S MSSSR4T RED S overs
such as 8 teaampleeacptwnidie] Nondirattttrapstormafidir ef thanidnobydrateyform or the

e,sol, ven

dlhydélagt(ae an}%nl tg éfiq'i@%{y'psat% r%g\ﬁagd[rggg %[1 eﬁgglgreagngrﬁ |§j1gl¥>5er\§euaC

p (tocessidutive fartriayibm bethe roresently tiss ebiyett detiydeatédhydrate form (1) of the
potasgfﬁ%n?ellte(la) Idﬁring the crystallization step, the solvent of the crystallization contains at
least some water. Generally, the final reaction mixture contains at least about 0.01% water,
normally about 0.5% to about 99.9% water and, in one presently preferred embodiment, about
1% to about 30% water. Thus, for example, in one embodiment, the acid (lla)-solvent solution
will contain at least some water. Generally, the acid (lla)-solvent solution contains at least
about 0.01% water, normally about 0.5% to about 99.9% water and, in one presently preferred
embodiment, about 1% to about 30% water. Likewise, in one embodiment, the potassium
base-solvent solution will contain at least some water. Generally, the potassium base-solvent
solution contains at least about 0.01% water, normally about 0.5% to about 99.9% water and,

in one presently preferred embodiment, about 1% to about 30% water. The resulting reaction
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di ssolved in a suitable solvent, such as e.g. ethanol.
The solution of the potassium base is added to the
wa@eloassom of the acid (Ha) or vice versa. The POFEB®OT610785
t he potassium base to the solution of the acid (I111)
is controlled by pHreasurenent of the resulting
mixtur8 Will dbBtalvyatn@ish eckae Wty Thé réshﬂlngrnﬁlxtuﬁé.lfbhnﬁs suspensin that is

. pHi ndi cat t .. t he ad
optiorify S0IEa b 5 cBlibuid Rolin 10 A8 oA RA WeSBing Szl Suitable
solverit. Ben&hallp thowabhihg aéleaﬂlwdtalrrmr@ddt Fbmzh@rm% itedf nofmally about
an I N one resent

0.5% b Biole Velreand 1n AngTapeply BipTaried srBdigentyfaout 19 to about
30% \dﬂbvd'lhahWIofN@rtﬁé Hryﬂ'fg §tge pot assi um sal t (| a) is
0 &gl ned B exc u e.react

%'PHJ ‘I'TF§ sgategcqﬁyséﬁl)égempsl}g? el ﬂf;ﬁéfm {mapohydrate or

dlhydl%@é u.eaerﬁ/daawh Rydrayl bﬂmewswmemtmﬁdw satt grebare‘dcunn thi€should be
addi t1.on, tg};ﬁa drated forml

well CBBY%I?Q nsogetm%h%ato i theJasie g&prﬁyogwg%ﬂtg q{éhq H%tassmm salt

(la). ABBORY @hamgaprfo@émrefavbuhe tiee fofrhatidn dsfethéJrétsaaésuwn dehlytirated form (I1) of
c sol vent such as

fo
the Péegﬂgﬂ,sg\t (I RB |soqq1%|5fz3 by queraping.¢fi té(la] Eﬂ%ngth ghe optimization of this
proceﬁ@l%Cﬂéédf@édE‘mfs@&tl’BrﬂG Peltwv.di hydrate formto the

o B Bt ot Tah  of ecpterhat o 1 A als b LeEhep Py tae genycration
of thed%fdt@ﬁbfﬂ‘b%él&f&ﬂnbbﬂhaﬁnﬁall?@t mtérhberafuré b@IoWOIO@SG) o By storage at

ing . the cr ation e
0% refgive iy il epuaTas GEe ainvdae VPdte HosghiaiTes s n the
dehydratearfaind i, the final reactl on mixture contains at
I ast abouyt 0.01% wat er, maII 5% to abou
1 g6p&iak the metgod o rgﬁérlrﬂg ger @frgp?gﬁ potassnum salt (la)is

basecﬁﬂﬂvﬂﬁi digeéstion @bﬂ’iéthyll%té fbrﬁmlﬂﬁe B@t%ssﬂ&h@alt infA léﬁlltatﬂ@ﬁolvent at higher
sol ven

th |
tempS3RY (G \REPS LTS Thenirvatalsare Baed S BbsRadisiongindhen cried to
yield theeanagdratel fokrft of tel potadsiiobalt (I8 contai ns at | east

ol 2ttt o by R e PoBRgin A I Bt n  sulable soiven,

such avelyt 1144aionand)ditie stEpeVEdreis stitred and héated Iilp@dsl fearly the boiling point

oo SRR 7 B R R4 b b S g by s, ana

prefefladiyeabdat 2 enhbanbuiouss) Themr&l mpahswre RSdooRdaad dwrlarfdltte crystals are

, ter, nornall ao. %10 ab 9. 9% wat er. and .
solatf o5 s elEHeHP DL & FHERVE ARSI RAR Ao G SHIORGHS, after which
the crgbtalstard Qbiedvas wield tHarantyeisate forgofrth@pbiagsinimxdaltr(ka) wi | |

contain at |east some water. The resulting mxture

.a susns' on tiyat '
iz t . q s 3 3 0L E
Wl'nhb fa'n$allbh a:btre pmdassmﬁ salﬁeaﬁhai ;bry!ferrbb erymﬁheﬁg/drate form was
ent _con s at ast about 0.01% water, normally

°pt'm5‘88 VarEg ‘ﬂ'&%?o ¥ wat er and, in one presently

prekay foadd OWMDTEHHIysnabﬁtIE wiYdi Itércalmtubt tB0 Hinyatate form of the

potasyl]m safltolls lfoor\r/'}\%dtlr? dcrrysltglﬁzaiitore\%tep. During the drying process the filtercake

(that is, the dihydrate form of the potassium salt) loses its moisture. But as the dihydrate form
of the potassium salt loses its water and transforms into the monohydrate form, the
monohydrate form can subsequently continue to transform to the less desirable dehydrated
form il.

As is evident from the DVS data, which shows the dehydrate-monohydrate transition to

be fast, a conventional drying process, e.g. via a vacuum drying chamber, will not yield the
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The drying procedure of the isolated crystals defines
the hydrate form (nonohydrate or di hydrate or
walednpdesased hydrate) of the crystalline potassPCREBNT/010785
prepared and thus should be well controlled when one
wi shes to obtain the desired nono- or dihydrate of the
dihydraté. afierel i3 s the (Pofntialdahger dfhwvettirying of theaneribhyeraa (o e
q hc{{he forrrEtion of the | ess desired dehydrated form (11)
ehydsatedf@rml; assium salt (1a, which is obtained by
OVIBLsrthe _ﬂg(ir:lg‘ prbb@sbsagasdup:tmizémm yigdl ign?erahé _ermnyaifaté bt the
rocess js cri in section el.o
moncfjudiafe ncd PRI Bre PR B R CPITEEI OIE) can al so
berhk@ptitikedydryifg pebetysiusds ®vergiwelllvenbitioned &% &dhtrolled sweep gas
a te

hermal, treafnent. (nor,ma | at rature belo
flow. 6485 thsy SA0 T8 Captzg) AR Sekiraf Brlaiueyamidh ¢ g swepe Sas (such as,
e.g., N9 ndontheqitesduré BAd tHdtemhpaisturéiimsidderaysrherdiying step was carried

out u%ﬁﬁbé&@n’é&ﬂ@%ﬁ%@% %t@g gH%%gyeqlgcp%?Iﬁ?eg ni?l{ ﬁ{g Stgbllﬁy domain of the
desirgtbiiyafsate Yons FHollowihg this prdeess dh@spddite HdERs farme dbthd pétassium salt

h ate formof the potassiumsalt in a suitable
(1) cgﬁd’ %’Eﬁgtaﬂeﬁ gher tenperatures for a period of tine.

gbngsf;j Wéttagasiloas ﬁer:/'eélébalﬁﬁdhé uguf%fsa@p@é)ﬁ%m.s 8eful igJuaranteeing a
. ar .to vyield the, an rat ormof. the ot assl um ",
sufficgh} §inpdime fisio aiedte <pngensetien shyigidiin ¥ G52k 1M addition to the
sweep @ta\§hli5r%'ntwmé?cﬁﬂattlov(a,|Ar ﬂ?jy_ ép?prﬁbrgﬂ?_ ﬁ\ﬁde;i gasmay bk agke irfmbmﬁent
. uc as e. . -al o ne. .syspension |Is stirre .
inventigt Wi @758 574 KPR 0o of S0 HHREPTh e <Ah B8 OGtpEined without
undué expetimentationgener al [y about 0.1 to about 10 hours,
nor mal. |. bout 1 o about 8 hoyrs, and preferabl
o decidn (B8 aE ob S NBHLLY g ReRiboE ARG etasd or apparatus
may Is0gderidn ta\proasss dflike pregentdhventio’ td Slthé petassidm salts of Formulas (1)

opt.ignally washe ith a suitable solyent, such as, e.
and (GF i cidina Bt R D ted had RO HVBRIs e beddi brvef B Shrcrveny @ contact
dryerya ebribettioh dnpbiy drradliatibrodnyeoénd fhe liRolaasare kivwAltd of hay be identified
b hG ﬁgzﬁltir.n'é{%til_‘on of the Drying Process of the Potassium
y these skillsf e Atk 2 (1a) The formation of the potassium
salt (la) in a preferred crystalline hydrate form was
H.  o[dtilityi of etk Opysteingl Piladdiam $ailts bthe omdintioons. |1t was

N T R SRl B bl WSSO Bl ot
naturalripskialA,j matwithransérivancédiresiztaricb ¢o digiogl grdonetaboliddegradation.
o AT e B hEHLRTh D (STl 4 it o
autoird muyid digoedere innmamnidies padicakagly imhaains. |10 pagiculas, averdystalline

ot A4 ERETE o e PRI 17 s it or
inflanimatos/f arrautdimniune régomse gt isshediatddbydreatrephifspeasihdphils, T

lymphocytes, NK cells or other immune cells that contribute to the pathogenesis of

inflammatory, immune or autoimmune diseases. The crystalline potassium salt of Formula (1)
is also useful in the treatment of proliferative disorders including, but not limited to, those
associated with derangements in the inflammatory or immune response, such as cancer. The
crystalline potassium salt of Formula (1) is also useful as an inhibitor of angiogenic responses
in the pathogenesis of cancer.

Accordingly, the crystalline potassium salt of Formula (l) can be used to treat the
following inflammatory or autoimmune disorders in mammals, particularly in humans:

anaphylactic reactions, allergic reactions, allergic contact dermatitis, allergic rhinitis, chemical
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As is evident fromthe DVS data, which shows the
dehydr at e- nonohydrate transition to be fast, a
w@orsmesosbnal drying process, e.g. Vvia a vacuupr€TER10g010785
chanmber, will not yield thedi hydrate. There is al so
the potential danger of overdrying of the nonohydrate
and nba-speificlidtyntr cvnedt denmmatitis,. urlidaria, atobie dérybtitys, psareRis fistulas

i mized,t | d_either.the dihydrat the .
assoqiRe IR SikCass, Bavatts a%élcoorgoﬂ?@ﬁ?%ﬁagﬁ Jepyphagic shock,
shocldladew;the:to&dal lsf cupm;ky @ealflsendrpgwlemlmﬂdedFyim@upomém ofis@scer, acute

we onal tl one contro e
respir oY C ST S avndiaes. O et Shag S Ssan) FainadBn Seguped BReumonas,
immuhe Bb@blex-mddidtBé pameangiafury and bhrafic cﬂbs@ucﬂvé@hln&ﬂﬁrﬁfilsease,
mflanmaqu&r ess @ggé%%%ébgﬁp&gn@ergwﬁ |gl%§5gﬁq% ﬁga aergd péslg-%urgical
traumia$ rg@efrahtéemamtéel‘w Plstdﬁtes ésfsat:natdé@:]\/olﬂi |§1§hi‘en\ﬁdairbpérhslon injury

e I re rate

('”C'”%BQ Iaﬁb\ﬁeﬁéchﬁf Sg‘éasa“‘f'l’i' reioge P¥‘|ﬂ8 "Fﬂ?él}aélf’ée fS5PRRicHowel
dlseaQQQn@téémé?emmrﬁaélb of tsa%er?i@wttr@:(@)emhuﬁe fa@dpleﬂnseuuated _

nvestl ga S reve e a a wee, as |
glomdrbnea e, HiamENdREsEs SaFH DG KA Tnrppehdent dabdas mlius,
multlp’vé/&tldrlo@@ ﬂwb&mﬁﬁfﬂiemﬁr&isl Gﬂeéénﬂritlﬂlahg shstemitaluplliy &fythehiatosus), acute

Lt1on O the S n one O e,

and oBiaRic PR F SRR FEIOT R SRAN BB RS PO CiiRpi: cardiovasoular

disordehy @ndluding hypflér!éhsﬂﬁséiﬁer@&elelﬁ%&v\@némyérh Oé‘rmcélflegB lschémialperipheral
erm ned w thout undue

t.h t b
arterig) SR e SRR oA R A VG, SEMRIICBN of cjabetisncluding
diabefit HéprgosdinyTiveuropathy aifdyfteﬂ@o;rmw Qﬂ:tuwrr dmwrgtuu?umg n2Rular
rocess o e en on 0
degeqsigiopAnatalrudRials 1 oo RS Sepiopriap yiag aeidyed
neurdd@gértﬂilatnm ihgtroke tAlzheiméraddit€ase, Pakinign drdya%sé Sar@ephalitis and HIV
comeBfsle Sy 3ot 2SSt o Bk ot amesse
includiigegikgions) dap irdectiaony, rblgraudsrﬁehfghqﬂoéwnd thypeepladia, |daaderisﬁnclud|ng
ot assi um

out gy RS, (olikaiTias AP pPb B Es BT St SAnagTs PURASLGACah fng Cancer,
malighantmglandnd, réed chiciloas, behd and netk wnmrmh@bolbmctdn aancadr.
ance reS

CHbHeesrelR PR L oYy ME BAFSAREDY I Feipd Fuifs induced
by inHiitoes of épldufmpbgraam faoios QEGFpér éiﬁdldl‘uiaagr(obv)h fastdufsafelpkorl(EGFR)
klnas%ﬁ%pgﬁe hg?tmeg'nga §qI|§ t&rﬁonﬁgfggwgcgytlrlﬁls ?,r%‘(ﬁaiﬁd frgglculltls
(inflaramptiorabl the aip tdliictss manifested bpbevede aumealiKe skin rashomfthié face, chest
ot g i 820 % BB s LR AR R s
assodigted@ith a0 nriflltfaﬁlpnmaemtoqﬂhillb Ssugdestinginoduyctesecrélgd b¢laktivated
neutr%gnilggoggé g{é‘enéa%g?e OF ﬁme mflammatlocno n1[hreI cbriljsttglllne potra]sswm salt of Formula (1)
inhibits neutrophil- or eosinophil-mediated inflammation, and is therefore useful in treating such
folliculitis, thereby improving the quality of life of the treated cancer patients but also allowing
for the increase of the dosage of the EGF inhibitor or EGFR kinase inhibitor or the extension of
the duration of the treatment, resulting in improved efficacy of the desired inhibitor.

The crystalline potassium salt of Formula (1) is also useful in the treatment of pulmonary
and respiratory inflammation, including, but not limited to, asthma, chronic bronchitis,
bronchiolitis, bronchiolitis obliterans (including such with organizing pneumonia), allergic
inflammation of the respiratory tract (including rhinitis and sinusitis), eosinophilic granuloma,

pneumonias, pulmonary fibroses, pulmonary manifestations of connective tissue diseases,
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i nfl ammat ory, imune or autoi mune di seases. The
crystalline potassiumsalt of Fornmula (1) is also
wais@Bobsosn the treatnent of proliferative di SOPAEPEB2007/010785
including, but not Iimted to, those associated with
derangenents in the inflammtory or inmmune response,
acutechroak loaginfiry, chighic olysttuative mﬂmnh@&ﬁsm&ddﬂlt odspiratory distress

o B s v e BhBoL 3 083 Bapperaeay
eosindstanfiliratipny ,For gﬁ.‘amblﬁih@l dryﬂahmmp@tasqumrmssmbt Fermuf(Iislugeful in the
sed, to treat the oW N

inhibifge) of GERTPITERIA1Ed IR RTALbef Hhe 18 Prsseg: MEuppetitmbiated

inflaniMEtion F thay1aing) Yy asidcyte- madiateariaflarabisrgofthe Ragt Eytokine and
t I t.1 niti.s,

chem@Hiae pibdEcliah. MBI PN, inferitkBga 4 ckienalpict meciator

generdtién, Gfdluding abeﬁg@ndwmnd@stenrmmkaﬁeﬁes birahy hpser-
associated with Crohn's dj ﬁease ouchitis, septic or

resPORRHRNESR: ATLABNAY, ANRSFHRGITIAMERER. shock- | i ke

syndrones, capillary |eak syndrones i nduced by
1. irraumdsf&Lgyvs@émmaﬁsuuracsme orﬂﬁanmvameﬁy di stress

0 nmune-
Sy Pgn'B {6 RB‘?] F%'%es"?'h%‘lﬂﬁéa’b%ﬁ%ﬁa&%“ AYars padpthelium of
neutr@ﬂnmrrmhlﬁ aﬂcyotﬁéldnﬂérhﬂﬁtcﬁy abIfst rmgtnulaep@uéma ab¥erved for the

G O R h——

and otrfeaum)ms matcum:remﬁelmmhe&e:;ﬁwessds s:wsmmsmalrmedeen used to
rfusion i ncl udi n cut

h
show iz et Ar Snd staBRTpoXR S nelos inhiit RS ENEM AN of numan
neutrdphiils dE@ss hamaa @ndotheiat lcelld Sr&lié;ﬁth@néi calid) tircldtingothe haigiam intestinal

PSSR IE o RePTd 9 BT ARG A0 A LB ek Fgstaline
potasblnﬁulaltrbf Gepﬁlﬂd mec;rdﬂsadwn)fﬁ) inmibit tHeuﬁansf’m@rhh@i 6f humandneutrophils
scl er,osi s, rheumat oi r oart an
and e35PRTIR ctarp AUTER T HEH BT UEELS 5 BT te e hr Brfetig assavs
S|m|IaF tethsps délécrlbeqi &CCblgan |$ Pargpl, antcm Vrﬁ/felsf)fs’gggeb ,0891.92aNd. 1, pp. 75-
si s, cardio u a cl udin

02; al BB, Nort e HERALE Bl D8 G DM e 95

I Stib ein puch atddehanididr taéhamsalzymoedamBidueeddpe&aaﬁs model may be
used X V@I?Ll?g?% r&&é%{?@gbﬁgﬁﬁ?&ﬁjﬁ?ﬂbenscg%%%ﬁ?% ca'mula () in treating
an mﬂa@rtmatoga“ebpfc)nseombeé ard a@ndexmn(nemzil webdes dfmflalnanatlon
charaGfegeriuey LD AN BRI et O REGRRE A e £.9- the in vivo
assaystdeskrihedAh Zﬂjuﬂbﬁﬁﬂ\llu Cbt%ﬁ&ﬁnurﬂwgy (I199$1) VOUQSWGZS 630; Gronert,

<. et AR eathSh BOfL Vel JSPTRP- g imaufon, RITTR a2 iof Péimistry (3000), Vol

39. pli476221@68; m‘.llsthrEg ¢ algProdt mt/ Acad. iSof £8.140(1999), Vol. 96, pp. 8247-

m ana | ne n| p rpl a c
e252 e ePiega. Bt bt Ahrivh (9%, BRIk ne “RRGTSC

I )Nmphajrm@delsp(ﬂ est/rat//eo assuys) mab atadie Witinedto, ddtemtne the efficacy of the

ancer enal., carci,n

erysta R Peransb S oo B ey A reali dying Rt ROy P S ne
pulmgrahnasmsd respisatbiy tcéct Feead.q, (He)assaysalieserinsdinuDe Sanctis, G.T. et al.,
Journaf efaél/n/r}:%l In(\)/ei‘tllg% on E19§95 r\]%llJ %% pp. 507-515; and Campbell, E.M., et al., J.
Immunol. (1998), Vol.161, No. 12, pp. 7047-7053.

Alternatively, a crystalline potassium salt of Formula (I} may be tested for its efficacy in

the claimed methods of use by employing the assays described in U.S. Patent No. 6,831,186
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by inhibitors of epidermal growmh factor (EGF) or
epi dermal growth factor receptor (EGFR) kinase used in
wo b@soessat nent of solid tunors. dinical trial BChEE®07/010785
revealed folliculitis (inflanmation of the hair
follicle mani fested by severe acne-like skin rash on
and |ri lb@ Pacat Aﬁblﬂﬁhoﬂmbmﬁﬁ Nea2604/@r62a38Bthe bertinent disclosures of
fect of such treatnments. Such

-limti ng élll de ef
Wh'ChfacS? I"'ICE[qu?tPg N @llipbsKientiedesei§an i nfiltration of

neutrophils, suggesting products secreted by activated

J. Adifinistrafibt bthé @@amﬁ@%@gﬁamcﬁamsmtnahbmt ion. The
crystalline potassium salt i nhibits
néGW’B?iFﬂ“P“ ob? crygelling sl pf- Fr?é’EP'ét(Qoaﬁ %?' Sﬁﬁ?'ﬁ%‘ﬁmﬁhﬁ any mixture

of stetedidohifire /a8 alyelodbxttin clatiftate theredt! oh aé alsbivatd d)rtdo‘liymorph in pure
thereby inproving the quality of life of the treate

form o aheré?prﬁawaé%P@armpel&lcgbcogmoawwaf‘ 6F cafiedionkYia 36% o%tpe accepted

mode$ BadtRiRB B or bEentEfdr seRiHgNihMr uBktieECTR.K 'aﬂﬁhﬁﬁ’stratlon can be, for
inhibitor or the extension of the duration of th

example ke pasally. mqtqarﬁ&y ,pHImqpﬁFyo{p@&ag)f frpeg@g;malpy phr@ctally in the form of

solid, 9&i-ddhd, w&ﬁmﬁea eéwd&h@r |@nwsfoeb¢é foemP aliasad fd:'ineﬁa%ﬁle ahblets,
Formula (1) useful in the treatment of

supposipriasneills, saff B'a?‘&iﬂdr'}ﬁ’% pslatimearsHisatRoders, selHiRNSnHsPETtions.

aerosBI@tpdtd:HE'st &dhé fke, pREFTEBY irf i Wsﬁ?é)foﬂ'% Biitabfe for snmple administration of
bronchiolitis, bronchiolitis ob |teransoi| ncl udi ng

precisg AORAgRS: H N6 CGERPSIIANS WihiGIHER ARPIasaIMesal ok therryentimes Bie/an active

agent%ﬁdtart%nfléﬁ@hél%ﬁfrﬁ{adebﬁ&d] carrigCdresteipent éﬂcﬂlntédiilt@ﬁ Gmay include other
sinusi ti SLF eosi nophi lic granul gma, pneunoni a

medicTal RGNS, PIATIACEYR) AGRNtHSATET. AGHYANES eig ia5re generally known in the
art. connective tissue di seases, acute or chronic |ung
inju chronic obstructlve pul nronary di seases, adu

r@g}ﬂa{@p s gf Rrepaing syylplgp%a‘gg orgm{ar%%wn or will be appal'etnt to those

skmem fhié Bt 6 ¢ é)@Hﬁ)lé Y ﬂéﬁﬁfﬁ%d’s dh@rﬁfadaﬁt&amc.éﬁtes I mwea (Mack
har acteri zed tration., For an
P”b"sthﬁlQ GQrRaNY| E??ﬁ%ﬁ/ &@PH%BQYEB% é%?q) Eﬂ’e ﬁB’F‘H?ﬁ"éP"(tP)belan stered will, in

any eVéiﬂ?fdebhtlea tﬂéﬁaﬁfenﬁ]dmy bff@cﬂw@%mo@ﬂtsdfa%ﬁ}%téllrrﬁwa%%@ﬂw salt of Formula (1)
1on o

for tregtmgnt g‘gﬂ Aiseasestate l ungém lpﬁqm@pthrH@ apgmaance with the teachings of
this .nk,ym@hocyte nmedi at ed i nfl ammati on of the | ung; cytok| ne
i ne rod ct.ion nclud i nterl euki
 RAeoR I oReTeaha Al hedbigaied Mo Pl Atiinin Eaton. e RBREacEHtcaly

accerita“bIé c&hmmh@aﬁua@hw:awb&a 1951 4bywat 9. sf%lbylvwmbf 4 enetilline
erres lvene cul ar
potasSin kAl FRaRIa b ang aborad ok B shook I oy e g subiie m

pharn%tbtjﬁcapéxdd'@\H nvention A hal |l mark of inflammation is
he adhe n and transnéaq%ﬁtj on, acr 0sg endot hel i um

né’b??%ﬁw me@&éh%% gisisatipgyis o ,| USinE.R Bp?,vegéqq?gally dosage
regimén $H|emclaﬁbe I@Hﬁ@%ﬁadc&rdﬂhﬁt@ﬁh@ dedree of beveityosfahe Gl%e@ée state to be

eatsirt o i gLk bS: Ao esaRcalihos e seepioh ontaning
the criéthlling pbtauénemr@medfasoﬂﬁulb mmeefoﬁﬁ@d: B@&@Sn@drporau&h bBénecor more of
and have gggn used tQ ow t %glﬁeé OXi and stabl e

the ”‘PFF]@H&FH‘F’JQ HHPES‘@%“PHWS"%@PC? R ?at% RMPRTHATS take the
form de@_d)thﬁé'lléuSpét%id?&Sta'blHﬁﬁl’plllgnéhﬁsb%ls! powdee$ | sistiikd release

i thel i ells, including the human intestinal
formu%%lons and %e Iﬁ(e.

Preferably, such compositions will take the form of a capsule, caplet or tablet and

therefore will also generally contain a diluent, a disintegrant, a lubricant, and a binder.
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epithelial cell Iine T84 . Accordingly, one of

ordinary skill in the art can test a crystalline
wWQoiassioym salt of Formula (1) for its abilityP€DEP2007/010785

inhibit the transm gration of human neutrophils and

eosi nophil s across human endothelial cells and

e piheleeystallineeithssilny spleof Mrmung(l)a&a)aabo bé Ifﬂrinﬂtatéd)mtdﬂ)ﬁﬂ:posntory

comp @@gag)eb%{j)éq |ngrg§|eﬂﬁﬂép0fed H'ba cayger tgét s‘?oélmg dgg?l}ﬁ ﬁ@ me body, such

as thase nimallyBingsidyediisthisycapadifib) , Vol . 34, No. 44, pp

1460 4615. air nmodel .and/ or .t he
L SRy a @%r%'ﬂ%cmwom%éorﬁgafaptéobe prepared by
dissoemg| dispepsitid) @td. M potyssiudh Ealcofale bivedtion antwptiond phdrmaceutically

o5 5 B S ek e S0l e e, e,
ethanoDste the fie, tmbw&lrm@scﬂtﬁtmaﬁfs&ﬁﬂeheﬂn by infiltration

NIRRT YRS T —
of auﬁﬁarﬁéubstdnﬁ&lfwh(wwdﬁ%)emd@ﬂymg 2gentppH bfering Agents, antioxidants,
nert, K., et a/., Am J. Pathol. (2001), Vol. 158,

a”dﬂﬂ?p' €3.9: Pouliot, M, et a/., Biochemstry (2000),
Vathe cobtalline po45é§s1un4§5l$of Ithﬁth (Iﬁs Bdmirfdterad in a thiefdpeutically effective

amouggél@ich%@\%%g%!?@qﬁgsqaon a) ?l%?/)of faf?orwﬁlug,;gg Qh% iélg& of the specific
comp¥ahd erhBiByed) fhe h&tdBoli@Gtabiity amd length oF Sctioh .obthe drithlnh@potassnum salt

of FofiiE 1 e 5 By weSpb el sE% ol ot Fefipnt 8 Mode anc
time dfradﬂiirim@tlmttlﬁmﬁtéimbxbﬂiaﬁ;alﬁb diug @oanatier; thidsevierty 90 tharparticular

dlseag% 5‘6&@3‘?\ b? ?rga _rn%él{\é QS§ ?’hﬁ%'agiﬁgﬁ t eggpyéslsﬁl)/i a:jes cri bed

I nvestigation (1999), Vol. 103, pp. 507-515; and

Campbell, EM, et al., J. Immnol. (1998), Vol. 161 ,

No. 12, pp. 7047-7053. AlEXAMBLESely, a crystalline
potassiumsalt of Fornmula (I) may be tested for its
efficacy in the clained nethods of use by enpl oyi ng

t Midhedsliranisg Beaopled &dthien débcBbe g pnepanfshxon of 3@ lrystalfrsnpbtassium

' .S, Patent i catjon Pub
sat o B 457 5 rhERMT BotaSilumaie PEQPEIPR Audnatoag ot Formuia
may alsx be papatextanatodoukly. in their entireties herein. J.

Adm ni stration of the Crystalline Potassium Salts of

Exarpll?r " 7o 8o SNt Pl Rt ey Sbfine E9fasBBir 58 2 by

Crystalfisativarandi yping usderoCoraditicas dlyat| codrelate with Stadiility Bbmain of the
of, or as a solvate or polynorph, in pure formor
Monowg'rgge appropri ate pharmaceutical conposition, can be
C & {(28ARNE 651AEARB)-08- (G-Iﬁeor@pbemn)@)}Zm,'ﬂ:ﬁatslhpdroxytrideca-4 6,10-trien-

oA BB B B A4 g anol 2050
L) and meskery(0. SBakhI Inyg sqrand fiagk, potassiupuhydpoadey peltetp{17al g), were

dissofvegr}'isgﬁfﬂg c?f vs%t%r (ﬁ%%e )%8%;954 étng?glﬁ%gﬁﬁ B) SﬂLé éotassium hydroxide

SEm - S0 yop | ze dosa
solutibo was added sloaty th dine saodamm af startihg ecid (119 @b RO tiotl ipklsof 8.5 was

measghéﬁsgrﬁ\ﬁétgqﬁk)ggoetﬁ; %eggs B,lnsl,g gﬁg lg%ve% aca%%é% five solution. After 90
minutes at 22°C, a seed bed formed and the suspension was cooled to —10°C within 45 min
and stirred at this temperature for an additional 2 hours. The cold suspension was then filtered
using a suction filter with filter paper. The collected crystals were washed three times with 1.6
L of a cooled mixture of ethanol/water (-10°C; 6.0 % wt of water), and then dried to a constant

mass at 200 mbar / 30°C in a vacuum-drying cabinet using air (relative humidity ~30%) as the

21



5

10

15

20

25

30

35

aerosol s, patches, or the like, preferably in unit

dosage forns suitable for sinple adm nistration of
WQe@siost4tdosages. The conpositions will incl udeCHEP2007/010785

potassium salt of the invention as the/an active agent

and a conventional pharmaceutical carrier or excipient

sweeﬁﬁds. TThe agilig ;?recessrwas domtrolietebypthieateterarination af thegedteéscontent (via
rmpceuti.c agents, carriers, uvants, etc.. as .
art EeRef iabom i) selidalpartpsiakes Al Pl AN Biasas oine Srystaine
monoBy @Aty fofrg of thelpotsage salDoformuta #a)q801 gpwas\obtainesd.

apparent, to those skilled in this art; for exanple,

see Rem ngton's Pharmaceutical Sciences . 18th Ed.,

ExamplZk Riparatiornes Merapgosate Eash onthe Brpstayihy RBiadsiudhOS4M) (la) by

. The conposition to be admnistered wll, in any event,
DW'"QHWtaaMP?}?%W?‘f‘? HAflutically effective amunt of a
CW@%&BRi{IEQ?EJ,@D.g,_SlE'BPWB-‘MJtﬂhor@bhﬁWxW{Z@,’_(Z-t)igil@g'bxytrideca-4,6,10-trien-
reat nent . a dls - e characteril ze \
8-y oy RSP OLPOTIPOMTE DI RO TS SIES ¥R A Buge of gy gthanol
(158.1 ?gﬁ%ﬁd \ﬂ_élelt* @ﬂtxﬁr@l iy a séeﬁmﬂlésfkg p?t_ﬁséihm Hyﬂtcﬁ(nﬁtqﬁg?@qw.ﬂ g) were
. (0] aam ni. str 1 0N, arnace | cC apl e | .
cissofgit oA MRS (b2 ) AN BDRhenc dg 161586 Thegeptemmjugy hycroxide
solutiv® { TH0L21a) was aed slbliyte thotGlatdrion starting atid Kied)rat ke Lntil pH of 8.5
and about 99. 9%t o ab_gut O.ﬁ% bé wei %ht of  a_ sui taal e
was meagurectusing wel P Rares Lhe solpfionywas Eaqisd Apunto 01 Sepd ghistals were
suspeg'fdedd”ﬂiethbﬁélfa@HitI?élréts&Itiﬂg %Bspéﬁg:id’m(;m@ g,)wvaseéug@atto ?‘iﬁl sid}’hution. After 30
. oS e regl nen al Can Dbe adj usted a LN 0 tne .
min 28R b0 KSR hg SuTPaPRIOn aTSLshRlsclp 212 G BthS Jorlycing stired at
this té?ﬁ;ﬁerél;w@bflo@bﬁbdaidﬁﬁétl!1SiduatTr:§boI@sme?hﬁaﬁ Waklttﬁfléﬂ filkéred using a suction
. acc apl e ogltion contal ni N e cr alll ne .
filter ‘ﬁ'ﬁl fﬁ@% PERS's g'ﬁ‘gp%ﬁe%‘? APty yere; "%gsrhslf] n‘fé'gf‘ éj "tWJ@ cooled mixture of
etharioﬂ@@tl’ep(lﬂ atq;an? wmnoaf&vamfr).glo s8mple df e ?@wf;mkﬂgd sth'mbayr@dihydrate
. cu ca accept.apl e excCl pl e S,).. uc .
via uligEBBBERaISR: e Ry ER aresess uBasIhg b 8 FNays fyer. Drving
condiﬁi@’iﬂ: G’lbtz‘ve_r pigoing ,paésaﬁl%jrsiae tﬂiBF))Wéf 81 g? widafl AfRA 3(Eh®AS Arying time the
rul ati ons and t e. relera SUC .
mass G EETTRBAEs PG (i erysine onchugpa fam orthe pptassium sat
of Foula d&) XRRDWANEIRSiE ethermogravimeticsanaly@ing (38.0F grwas ebtained.
di luent, a disintegrant, a |ubricant, and a bi nder. The

C talline pot i u t of Formula.(l) may als
Exanplel 3 " Araf e S bR arrer the R i ottt 530 27 by
I ngr ediGrpsétallizstipasmd Drijing under Cenditidratthatl cowlelatelwikls cHevSiability
body, such as those normally enployed in

within the
Domqn@]pgthggh%r? . Liqui d pharnaceutical |y adm nistrable
C QA2S BRI 4H)BE 48,1261 3¢4-Anplophetexypp SpH-ritlydrgxytrideca-4,6,10-trien-

sy TRR A RS S8 (e T P Dbl s 075
mL) vadj atidad ts thersofutioar Mhe resudtingclesr, sofutibn aasrstitred. Rafaesium hydroxide
peIIetg %55‘ (reﬁg) %v%lrjg %golgee&( itnre?ﬁaedol 9}%&? (rean?.l The resulting solution was clear and
without a solid phase. An equimolar amount of the clear potassium hydroxide solution was
added to the solution of starting acid (lla). The dosage of the potassium hydroxide solution
added was carried out by a pH check (wet pH-indicator strip). The addition of the potassium
hydroxide solution was stopped when the solution reached a pH of 8.5. The stirred solution
was cooled to -10°C. After 2 hours, a suspension was detectable. The suspension was stirred
an additional hour. The suspension was centrifuged in a precooled centrifuge and the mother
liquid was decanted. The solid phase was dried in a circulating air dryer at 30°C. The

atmosphere of the circulating air dryer was conditioned to 70% relative humidity by sweep gas
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et hanol and the like, to thereby forma solution or
suspension. |If desired, a pharmaceutical conposition
wW@RooBl680kNvent i on may al so contai n m nor anounP&I/B8P2007/010785
auxi | i ary substances such as wetting or enul sifying
agents, pH buffering agents, antioxidants, and the

humidifida@on. Th%méu@taalﬂbwmﬁz)msaamnumm intreducedrintultiee ddypr. iThe sweep
n a ther ective

adni ni
gas NN APTEAEY Spanianay Wi BRer. Tk (1B6 potifes Fabe piistened versus
the drymg:fw wgetrﬁ@laé? ivig alwomtatld %mt@p&@hﬁolc?mﬁpﬁdﬂsgiers the relative
. e oved, e a Cc. St abl an t 0 act n -
numicy s e vat U576 B lezbSite e Pabie il atertes 3 7ehfve numiaiy
of 70%&?’5@&)?@)6%@'(@%9 trgaeste:ragb pefied.The XRPD atdlgsisibfthe Wet filkerpad as
en

well 3§ Saimplgsaf Hes oM i Ay s B et oAt THousd iy §ragheh Srying time
showédheystalfnd @ihydibté&‘aﬁﬁoﬁﬂﬁt@(é?s)sldr@silﬁ(lé)feat ed; and the
host under goi ng t her apy. EXAI\/PLES The foI | ow ng

Exam n'tpla Sl’@é%&tﬁ%}e é{égpm%éﬁ-ﬁr %tr,g%&ﬁﬁ lnﬁ datgsfs’TttH'EeSalt (1a) from
Cr yst althé menmtdaaalﬂms’o@l Steragk upHBEDIhydratXCondidons

| f |

o LB b3 ) S o rsfoed o .
The n’r_cﬁfoﬁ}/&lfalté ﬂaﬂwtw@' mtsiightsrnee Bpﬂwaao%gmmcngaié&he( ;bra}.eétsMNas established by

Sta | satl on an I N r nai tl ons
XRPIZ BRI a3 HermoEamMATiY Graieain The SPasesat U SFA fakeg was 127 g
The d%h(v@%ﬁ;ﬁﬁféir&ﬁntoé@&rcuia&ﬁb-aﬂr d3¥e(r_4Tfﬁé steray@h?nemws Werd atmospheric

rl eca rypen- -yn 0 acetic
pressiiia a1 o 0 190 5168525 oAb Screlagbyi a0 FRAmPS 2 vias
contldﬁoﬁﬁlvrrﬂrdahcéﬂ tlhtcﬁﬂwbaﬁﬂtr Using #is téghﬁladed vielas péssii8tb glarantee a
C as ot assl um I oxl ae
relatiyg h R o Qb ok B SHver P UTR BEHOTARR BeRCh 183t FaRfp (mass =
239 nffl;l)l)ova%_ttblaeirmdafte(rfé\b8|5t(cjl484|)ouvn;lar BAd mﬁmmbmym}td éorm of the potassium
SO n S. a e S| O to S, ution,o S tin

sai (35 HRbRereRe o Banograrimelis ghagia Tk ssrond Spableorasy® 220 mo)
was tiiein aidtiaRarhoufsiater CTHIS baple(o? the Sidredasubstadckedisb peprbsented the

ainy e tarma KR ARYY o TeEei i BaE el Bb PR R mRTS,neide the

dish nd68 i df tiederpétaline dihlyarapefonnlof ehd putassiuraddit tlapnal 2
hours. The cold suspen5| on was then filtered usi ng a
filter

syclion, q
-J@t%it aI%%y%@%& el h}é &?Egmﬁ) pﬁ@g Tﬂ”' sEo{ias [pm_Salt (la) from the

cool ed gerengingn @ Ltb‘aB % wt of
V\mrn)londkiydra‘té&iﬁncbf Ithﬂjpdtasﬁurﬁ qak (lant1 ZmQS@ vﬁs tedH3fentzairinto a flask.

/[ 300 a v u cabj net, u el atiyve
The reiATARiALS fogn] TaseUtRIatinn s eatablansd Hy SRER anh Bl drd o
thermbgﬂivl‘rﬁéthednblys@ he, 4&ieane B&Nemm%mtmer‘eﬁﬁdﬂed totHeeflisk, which was
then éw a Karl FEischer, Titrati susli)ﬁof severa

?ﬁﬁ‘q'@’ ] %xuahe )an{@brap% c [sion vg? aglht%g\rlriglaens'lagt]riael?%nstirrer and

heated up to 95°C for 6 hours, after which the suspension was cooled down to approximately
room temperature and the crystals were isolated from solution with a suction filter. The wet
filtercake was washed with 50 mL solvent (1, 4-dioxane, room temperature) and then dried in a
vacuum-drying cabinet at 100 mbar and 40°C. After 44 hours drying time, 10.851 g of the
crystalline anhydrate form of the potassium salt (1a) (XRPD-Analysis, thermogravimetric

analysis, residual solvent) was yielded.

While the present invention has been described with reference to the specific

embodiments thereof, it should be understood by those skilled in the art that various changes
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nonohydrate form of the potassiumsalt of Fornmula (Ia)
(901 g) was obtained. Exanple 2: Preparation of
womwslysdrat e Form of the Crystalline Potassi unPGEEP2007/010785
(la) by Drying via a Mcrowave Dryer 2-((2S, 3R, 4E, 6E,
10E, 12S)-1 3-(4-fluorophenoxy)-2, 3,
may BeZmhde bpd equiyalentd ecsy- B Sybstifitdd without Bepartihgftymabetrue spirit and

acy conpoun 50. 05 vas dissolved.in a .
scop i fe 8o §n 2o e S loat % BAGESAAGE o 2B partcular
situat@h, mhaterial, sompositién afskatterpp@ssss) pravess stepde stepk) tottse objective, spirit

12, were dissolved in a mxture of water, (41.22
and sfg5e, §7ing Pre B Finestiop. A0 svef pbamentions a8 e ey b diffpne scope
of thesehinsiappefidedhetdiy) was added slowy to the sol ution of
starting acid (Ma) at 200C until pH of 8.5 was

nmeasured usi ng wet pH paper. The sol ution was cool ed

down to 00C. Seed crystals were suspended in ethano

and the resulting suspension (0.3 g) was added to the

solution. After 30 mn a seed bed fornmed and the

suspensi on was cooled to -12C within 30 mn and

stirred at this tenperature for an additional 1 hour.

The col d suspension was then filtered using a suction

filter with filter paper. The collected crystals were

washed with 0,1 L of a cooled m xture of ethanol/water

(-120C, 4.0 %w of water). A sanple of the wet

filterpad showed the di hydrate via using XRPD

anal ysis. Then the drying process was started in a

m crowave dryer. Drying conditions: Power = 80OW

pressure inside the dryer < 150 nbar. After 3.7 hours

drying tinme the mass of the crystals was constant and
the crystalline nonohydrate form of the potassiumsalt
of Formula (la) (XRPD- Analysis, thernogravinetric

anal ysis) (38.97 g) was obtai ned. Exanple 3:

Preparation of D hydrate Formof the Crystalline

Potassium Salt (la) by Crystallization and Drying

under Conditions that correlate with the Stability

Domai n of the Di hydrate 2-((2S, 3f?, 4E, 6E, 10E, 12S)-1

3-(4-fluorophenoxy)-2,3, 12-trihydroxytrideca-4, 6,

10-trien- 8-ynyl oxy)acetic acid (conmpound (Ua)) (500

ng) was dissolved in ethanol (2 m ). Water (0.75 nlL)

was added to the solution. The resulting clear
solution was stirred. Potassi um hydroxide pellets

(85.3 ng) were dissolved in ethanol (2.84 nlL). The

resulting solution was clear and without a solid

phase. An equi nol ar anmount of the clear potassium

hydr oxi de sol uti on was added to the sol ution of

starting acid (Ha). The dosage of the potassium

hydr oxi de sol uti on added was carried out by a pH check

(wet pHindicator strip). The addition of the

pot assi um hydr oxi de sol uti on was stopped when the

solution reached a pH of 8. 5. The stirred solution
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was cooled to -100C. After 2 hours, a suspension was
detectabl e. The suspension was stirred an additi onal

Wh s/ 068Dle suspensi on was centrifuged in a preRCOERWO7/010785
centrifuge and the nother |iquid was decanted. The
solid phase was dried in a circulating air dryer at
30C. The atnosphere of the circulating air dryer was

wHAaNE &l Qe g0 70% rel ative humdity by sweep
gashum dification. A sweep gas flow (N2) was

1 ow v S bR PERYSH S RBERES v (vt er! The

time periods of the noistened versus the dry N2 fl ow
were regul ated via automatic trol technol ogy that
considers the relative hunidity inside the drygf.

Usi ng this techni ' j g antee a

. The XRPD anal ysisa the wet Ofilterpad
les of the solid in the dryer after 8
ours ( = dry product) drying time showed

storage peri
as well as s
hours

(la). Exa
Crystalline assium Salt (la) fromthe Monohydrate
Form by Storage under Di hydrate Conditions The
monohydrate formof the potassiimsalt (la) (1.697 g)
was transferred into a dish. The nonohydrate form of
whemig: subst ance at the begi nning of the process was
1 establ_i n S
R P o TORT e TIE R, A 214 OPol I LIAERGY plFGehe Enp anc
R? diasyl (opt®nalasidstitutesibyi mneooranoneraublshwemtg saiectedrfgom alkylhalkoxy,
sto
A gL bhaaioRb ) 3 2B ln Bl SR B el Geior rore
vvassuhsntuentscsekdcjed anm atkyt etkokythald, helodikykband tudoaligoxyhi s
[ i V€
o SAORIYE oA 8 R ABKER s oy Hrs o
stem@isiom!ars The first sanple (rmss = 239 rrg) was taken
after about 48 hours and represented the dihydrate

f orm of 1

the?}m rgef?ﬁ[&?ttraﬁnéé gﬁ[ﬁsﬁﬁ“ia(ﬂj%on@@: (o @E ﬂh%re(lnR is ~O- and
R? Qmenﬂ)omgmllvahbstltlatndtbbl@nem nooe sebstibnents seTtmsd framnfluero,

ored substance al so represented the di hydrate

Ch@j atnlaeig@pl} Anal ysi s, thernogravinetric analysis). The

remai ning mass inside the dish = 1.168 g of the

cr y3t al | Thecrystallide aotastiomsaltf aachedingotoddginugnhguing the faymula:

Exanpl e 5: Preparation of Anhydrate Form of the

Crystalline Potassium Salt (la) fromthe Mnohydrate

Form by Suspending in a SuDHabl e Sol vent The

nonohydrate form of the pofassium salt (&f) (12.42 q)

was transferr ate form of

t he substan s establisheq by XRPD nal y8i s and

t hermograyf nmetric anal ysis. OH 4-Di oxa@e sol vent

(12]'5_.'@_) |re added 'g.o the flask, which was

o)

as a single stereoisomer or any mixture of stereoisomers.
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then closed by a flexible nenbrane. The suspensi on was
agitated via a magnetic stirrer and heated up to 95C

wo cros@eteaur s, after which the suspensi on was cPCI/B2007/010785
down to approxi mately roomtenperature and the
crystals were isolated fromsolution with a suction
filter. The wet filtercake was washed with 50 m _
sol4ent The crystallipg aatassivaosaltasepiingtta (dyimah qvhergiR the

cryQ?lhﬁéjpéthﬂuMQ‘éHVé@éﬂéé&é&‘goﬁ\ab' net at 100 nbar and 400C.
ours % gzslne 10. 851 of the

potessyst aH((3SER ARHf & 428 i IrdbfludrRBhesoI AR BURrERNCrotrigeca-
(XRPBHGQﬁéNé'yﬁ?/IoH}SEé@@' avimetric anal ysis, residual

sol vent) was VWil e the present invention has

5  potassium aéé?c'? 3&4& &6 1 BE N bk atBuerophenexyh di - ghydroxytrideca-
Sklfﬁ@qﬁéﬁsh@%g@gcﬁb@ shoul d be understood by those

In t at various changesnay be nade and

potaspilny ZHEAH, S AEP HE0E 11BS)-13-(4-Hepraphenoyy)- Zjéﬂarttlhwgoxwrmca-
the45r16‘?rle°fpbth§/|o§}29?§tSfé°e of the invention. In

add ications may be nade to adapt a

potagsiunm (2,38 Aﬁfaﬁ 10m 12 ki S(4-Huorophenexwi-2.8 da-tahydrexytrdeca-
10 Pr O£ 8 9stri g l%x %g&ﬁg steps, to the objective,

spirrt an present invention. Al such

potaﬁmm RdES, %‘Ré aﬁli;wlﬁfl aﬁb‘é&(wumpmwvm BHa-tgbysjsexysrideca-
t hey 8'16'tﬁ§n g&gylgg@gc&g{eet o. WHAT I S CLAI I\/ED IS 1. A

crystalline fumsalt of Formula :

potagsiune Qﬁ(ZR@RJ% BE0E 1R B-{4f |\Aﬁf@Pbef10XN)s2 @, 1 21trlgjvdr2)<)/t”@ﬁca-

as | kyl ene chain; and R2 is aryl
(opélégggﬁ% gug%%tggi&gt(fa i‘y?ne or nore substituents

15 potassiuse 2d(? 3,9 SAFALIIL, 13Rk bsc{4-fluerpehenexylod Pilgttribysifoxytrideca-
halpglmqﬁé(,) 8%%/@& Iagé(tlate( gRgional l'y substituted by one

or nore substituents selected from al kyl, al kox

potagsium 2H{EAR 35 i 6L heE. HaRbéB%MeropbeﬂPXMh%Béumrlh oxytrideca-
conpgq@qngg 8399,@34%@0&5% is a single stereoisonmer or
any 'm xture stereol sonmers. 2. The crystalline
potassiumsalt according to Claim1 wherein RLis -

20 an®-R2 i Eheperestalling petasaiim saltsagsetding to £&daipy 3. ovhereip trPifbr e
cryscté'lhﬁ'é b&t%l?é’ht.uﬁ s%ﬁllseﬁétﬁgsmrhcﬁne(fé aAE 6€ th’ r198§”?§ (11 ﬂg&opﬁenoxy)-
stal ot assium salt accord Ing to

2 3H8xﬁ' rXpyd 'qeéﬁ ,40-trien-Gryayloxy)acedater eoi somer or any
m xture of stereoisoners.4. The crystalline potassium
salt according to C ai m3gywherein the crystalline
potassiumsalt is selectef from pot aSSI u

2- ((2S, 3”4E, 6E fl ‘:%noxy) 2,3,
[ i deca- : o

K+

25 ' (la)

6. The crystalline potassium salt according to any one of Claims 1to 5
wherein the crystalline potassium salt is in the form of an anhydrate.
30
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35

4,6,1 O-trien-8-ynyl oxy)acetate; potassium

2-((2R3f ?, 4E, 6E, 10E, 12S)-1 3-(4-fluorophenoxy)-2, 3,
wa@ 2e08t0680ydr oxytri deca- 4,6,1 O-trien-8-ynyl oxyPEr/EPENE)10785

pot assi um 2-((2S, 3S, 4E, 6E, 10E, 12S5)-1

3- (4-fluorophenoxy)-2,3, 12-trihydroxytrideca- 4,6,

10-trien-8-ynyl oxy) acet ate; potassium 2-((2f?,3S, 4E, 6,

10E/. 12SJhecrystaliing |pgtgs§||yﬁb$ﬁjt)@pfo@|r§g to claim 5 wherein the crystalline
poté%sugg E?%%ﬂg’fﬁ(@( fohﬁ%@@n aflih ratJleQ:htach |z§d WYY XN fiieR Wffraction
pat f(hﬂ"ﬂ@éﬁbﬁfﬁé@ﬁi%P@‘(?t aboutd 72§ A}xytrl deca- 4,6, 1

O-trien-8-ynyl oxy)acetate; potassium 2-((2R, 3ft, 4E, 6E,

10E, 12R)-1 3-(4-fluorophenoxy)-2, 3,

12-8ri hy thesiystealline patassiug saltiacceiding tg -olaim| owlgratndhe ceystalline

potQQt%ﬁ%Ht‘u@ dﬁgﬁ]féﬁno%%ﬁg gﬁri%%ar%?zg%? ra|)§:l-(rea a_owdeé di {fractlon
pattern having 8 charprisxisticienakat@boutidi= 361724 endigbout d = 3.7 A

2- ((2R3S, 4E, 6E, 10E, 12R)- 13-(4-fl uor ophenoxy) - 2, 3,

12-tri hydroxytrideca- 4,6, 10-trien-8-ynyl oxy)acetate.

5. The cThecaptaline pptasaiisl salh angpidingclodnyiong of clatnail #e S

; r el dmsalt is potassium

Wh%-ew\(l\g%,@*gal r?%%sé[%%ﬂ %é?&"%q% ﬁ\;:‘nﬁ‘uor ophenoxy) - 2,3,

12-tri hydroxytrideca-4,6, 10-trien-8-ynyloxy)acetate:

(12)96 . Tﬂé‘@rygﬂ'a)fiﬁé %Blds@@ e 'a‘ny%?m%% fialfds § % 5

any one of Clains erein t e crystalline
whergindbe icistallimetpotassium safbisfinthe form aha menpbydiale. 7. The

crystalline potassiumsalt according to claimb5

wherein the crystalline potassiumsalt is in the form

of &h anhfeicrsiéllipnaetessiem salidaasprdinaxdorcgimpowerein the crystaliine
potgi idirh %gft |SQH tf@foﬁﬁ ro'f‘ a Wdﬁggé&%g}ﬁrﬁéﬁ{e’dw £xh5 bov%er

I ne SSIu sal t
d'ﬁ@@b@? patiagn h@V'Gg él%ﬁ@%@ﬁ@&’ﬁah ﬁ@b@ﬂﬁ/@Féﬂ@ﬁ Ae potassium
salt is in the formof an anhydrate characterlzed by a
X-ray powder diffraction pattern havin
chatéct eT'F% gnyetafieg lpotassiipbsAalt aFcerding tp '@rﬁjwbﬁélﬁtthe ceystalline

pot§ss?un‘?‘sa19 s ﬂk’r‘fe formMk anhér{b%y&%@éﬁdré’éfbﬁz%ldtbyaéxgéw b&gdéro

Elone claims 1 to 5 wherein t crystal
diffiastiers RAttAT Havipg pehacierisye pedleat aP@Ut I Rebct 4 s@t&ultﬁn'e"f 3Aand
ab®PHasspwm salt according to any one of cli a| m 1 to5

13. The crystalline potassium salt according to any one of claims 1to 5
wherein the crystalline potassium salt is in the form of a dihydrate.

14, The crystalline potassium salt according to claim 5 wherein the crystalline
potassium salt is in the form of a dihydrate characterized by a X-ray powder diffraction

pattern having a characteristic peak at aboutd = 27.1 A,

15. The crystalline potassium sait according to claim 5 wherein the crystalline
potassium salt is in the form of a dihydrate characterized by a X-ray powder diffraction
pattern having a characteristic peak at about d = 27.1 A, about d = 4.2 A and about
d=41A.
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wherein the crystalline potassiumsalt is in the form
of a nonohydrate. 11. The crystalline potassiumsalt
waec@snaiomy to claim5b5 wherein the crystalline POI/EBROUMOTSS
salt is in the formof a nonohydrate characterized by
a X-ray powder diffraction pattern having a
characteristic peak at about d = 26.5 A 12. The
cry¥.al | Tlﬁ%crﬁé‘ﬁﬁgg PatassigM saitaceprgingdorady engiohrigims 1to 5
wnéfvgﬁ.rtﬁé @#s%ﬂm%rdbﬁis@‘u'rd 84t iBH %&b#ﬂbﬁﬁhéhyo@atba hya}%tef orm
of a nonohydrate characterized a X-ray powd
diffraction pattern having a characterlstlc peak at
aboy d
13 e L1 By Spfine SRSt Bt bclo A R e B ostaline
5 potasriurppalt| |san the fermef 8 d@h#iréteﬁ hydeate ply%rﬂatler'zetgbxpé?(ar@yupewﬂer
diffi@tidn bft}e!rﬁ‘ haliR EQ:EHFaefen@ |§b$%éf\g€en gﬁout-ﬁh'eﬂ 1 A and about
crys I ne po aSS|un1sa t according to claimb5
d=\%erAin the crystalline potassiumsalt is in the form
of a dihydrate characterized by a X-ray powder
diffraction pattern having a characteristic peak at
abolf. d Ehegrystajine petasgiye saltyapcardingfe anytoas Sf ggimuf to 5
[
10 whE e e e o PIE T (e 8 AR T g By o
in claimaP toblvder diffraction pattern having a
characteristic peak at about d = 27.1 A about d = 4.2
A and about d = 4.1 A 16. The crystalline potaSS|um
sal 19-accHmerthed elsyathesiging erystalinenpotassigmeofikieemuta{i)t he
crystalline potassiumsalt is in the formof a
dehydrated hydrate. 17. The crotal |l i ne potassium salt
according to claim5 wherein tpe crystalline potassium
salt is in the for o
characterized b
havi ng a char
and about d
salt a di
crystallin
of any for
of synt hesi

X-ray powder iffra'%trion pattern

teristic peak betwgen about = 2K'1 A
24.1 A. 18. The crystalline potassium

to any one of clainms 1 to 5 wherein the
potassi umsalt is in the formof a mxture
esgribed in claims 6 tol7. 19. A nethod
'gg’ crystalline potassiumof Formula (I)

(1) wherein: is -0, -S(Ot~ (wheret is 0, 1 or
15 2), or a straight or branched ahkyl ene chain;
wherein:

R'is —O-, -S(O)— (where tis 0, 1 or 2), or a straight or branched alkylene chain;
and
R? is aryl (optionally substituted by one or more substituents selected from alkyl,
20 alkoxy, halo, haloalkyl and haloalkoxy) or aralkyl (optionally substituted by
one or more substituents selected from alkyl, alkoxy, halo, haloalkyl and
haloalkoxy);
the method comprising:
1) mixing a potassium base, in a suitable solvent, together with the free acid
25 corresponding to the salt of Formula (1), in a suitable solvent;
2) optionally cooling the resulting suspension;
3) isolating the resulting crystals from the resulting suspension;

4) optionally washing the isolated crystals with a suitable solvent; and
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and R2 is aryl (optionally substituted by one or nore
substituents selected from al kyl, al koxy, hal o,
whadosabdoyi and hal oal koxy) or aral kyl (opti onabdEP2007/010785
substituted by one or nore substituents selected from
al kyl', al koxy, halo, haloal kyl and hal oal koxy); the
nethod conprising: 1) mxing a potassiumbase, in a
sui Dalsirgng theselatedicpystalpedp avetthe chstaflinggotassiym salt (1);
ancE B8 ERRAELPRol SriRld (ks pisfalePreelsomer B By mixture of
stercgispmess.on; 3) isolating the resulting crystals from
the resulting suspension; 4) optionally washing the
isolated crystals with a suitable solvent; and5)
dry2tig t Rlee mmo@tmomcr;gsuoe@lelm 1D wheRein thnesuﬁatylgtsawntrfer the
I I Ihdt
pot AT Bathbisesd orfiiflc SBER dh Aot SN SFeiF e suitae
solant foz dines res asid cgmpris&ﬁeamengho@ satveot andyaten andavherdip the
sunfggfaers%'l\}én Q?WZQMH meemélgk \Ge&%stglg &omg?on[ﬁgésa@ﬁb R:as%'ﬁ/ent and
I'ses an or ter and
wabhe SU|tabIe solvent for the free acid conprlses an
organi c solvent and water, and wherein the suitable

sol vent for washing the |soI ated crystals conprom ses
an 2t.ganibe pethasimccardingdat@aim 29 or 3hwhessirmibe caystalling prjassium

saltt ig |r}qh§'f5'?nilgf %énoﬁor)m?%t%?% Qngﬁ'gﬁ d’a\r/ hghnl &gp;ﬁb‘?é@séhﬂﬁhra of

rate, a
hydliethy coraat mixtung of bydrates amidxdebydratsd Wtﬁi% es, or a
m xture of hydrates and dehydrated hydrates. 22. The
nmet hod according to Claim19 or 20 wherein the drying
st eR2.occilihe methihsk aasorsting fod?isim hSor 2@ whetein thewlrying steg occurs

uno&tr%%&h(%% tﬂ%rr‘élrﬁé with %ﬂ&ge.h%%o%dﬁna n%noﬂ?drraf;éeform or of

ormto give t ormo

thewb‘lrwdmtatf@nf torgive themwr@leyformformeedqmﬂ@i% faumm, esspectively, of
hod according to C aim 22 wherein the
the?%tads-gtl ons{ of the drying step conprise a
wat er - noi stened sweep gas with a specific parti al

presgurerps n%?ﬁdd"é«%c\ﬂ cﬁﬁg %IS{[‘n gﬁ‘ Whef e &E@ﬁiPM\é bithb Fying
stability domain of the nono rate formor o

stegichygrise a watgrrmoistened sweep gas wnth a specific partial pressure or activity of

water that correlates with the stability domain of the monohydrate form or of the

dihydrate form.
24 The method according to Claim 23 wherein the sweep gas is N..

25. The method of drying according to any one of Claims 19 to 24 closely
monitored and controlled to yield the desired hydrate state.
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24. The nethod according to Caim 23 wherein the sweep
gas is N2. 25. The nethod of drying according to any
wor@sotsod ai s 19 to 24 cl osely nonitored and PCT/EP2007/010785
controlled to yield the desired hydrate state.26. A
met hod of synthesizing a crystalline anhydrate of a
potassiumsalt according to claiml1 (D wherein: Rl is
- 0-26. - S(Aomethod oftsypibiesizing acrystaline anphydeate of 3 pptasgivm et
acchf eghi@lkyl ene chain; and R2 is aryl (optionally
su stltuted by one or nore substituents selected from
al kyl , al koxy, hal o, hanaIkyI nd hal oal koxy) or
aralkyl (optionally substi t ut & by one or nore
substituents selected from al kil , koxy,._hal @

hal oal kyl and hal : 0 R:'W ng: 1)
te or a mxture of hydrateg of &*

di gesting a hy
potassi um sallf of Formula (1) inQ& suitabl eOsol vent ;

2) opt ﬁnall heati ng the resulting suspension; 3)
i sol ati @ resulting crystals; 4) optionally
washing the isolated crystals with a suitable solvent;

and 5) drylNpg tieé isolated crystals, to give the
crystalline ean’ﬁydrate formof the potassiumsalt(l);
and wherein the conpound of Forrrul a (l) is asingle
stereoi somer or any m xture of (%t er eoi somers. 27. The
nmet hod according to Claim26 wherein the suitable

sol WR§{EiNi or the hydrate or the mixture of hydrates of

t herplassLgioRalwhere T b Sesr z?norOJ SpidHt of BtarRAEd 8RPene chain;
wherein the suitable solvent for washing the isol ated

crya3idal s conpromi ses an organi ¢ sol vent.28. The net hod

ac A dighg é&;ﬁloﬁhw Spfituiid l?y70rYl41@rr Rk sruB?tthéﬁfé leeét'é@ Rrom alkyl,

occurs under conditions that correlate wt

st abi | i t3lkexynfala, kaloalkd aaﬁmma&pévm@fﬁlkﬂ@ptmné"vn%tbﬁwted by

accor di nghd & bl é@bgﬁu&ﬁ\ers@leetehhrwsmw 5k&8s | hefo hasaukw and
drying step conprise a sweep gas wth a specif

partial Raledkys or activity of water that
the method comprising:

1) digesting a hydrate or a mixture of hydrates of a potassium salt of Formula (l)
in a suitable solvent;

2) optionally heating the resulting suspension;

3) isolating the resulting crystals;

4) optionally washing the isolated crystals with a suitable solvent; and

5) drying the isolated crystals, to give the crystalline anhydrate form of the
potassium salt(l);
and wherein the compound of Formula (1) is a single stereoisomer or any mixture of

stereoisomers.

27. The method according to Claim 26 wherein the suitable solvent for the
hydrate or the mixture of hydrates of the potassium salt comprises an organic solvent
and wherein the suitable solvent for washing the isolated crystals compromises an

organic solvent.
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correlates with the stability domain of the anhydrate
form 30. The nethod according to Caim?29 wherein the
wewmmspespas is N2. 3 1. The nmethod of drying aceor/@prrg7/01078s
to any one of Clainms 26 to 30 closely nonitored and
controlled to yield the anhydrate. 32 The et hod
according to any one of Clains 19 to 1 wherein RL is

- Cadftl  R2Thesmghedyaccergingda &llaim 28,0547 wmr@tm the daireg gfep occurs
undé?Eﬁmtthét%%%tesﬁgﬁﬁ)e%gaglgg@b'fn‘%ﬁm SR Bgﬁﬂﬁaﬁb% g

uoro, chloro an The net accordi ng
to any one of Clains 32 wherein the crystalline

ot t
SRS, ST BB BB lhtons o
step gompriseyal FYKSR gasj‘ef@taa spegific pa@tialrmressuse oRgdtivity @tpath@t

cor%%t?iﬁwumgfséééﬁﬁggaa@fg& ?L%%l %yﬁr oxytrideca- 4,6,

10-trien-8-ynyl oxy)acetate; potassium 2-((2S, 3S, 4E, 6E,

10Bgq. 128}hém%f%%c€eca fn%ptg‘?ﬂ@gyﬁg \%hé”r’eg the swesp oas is N. ;

12-tri hydroxytri trien yny acetate
potassium 2- ((2fi, 3S, 4E, 6E, 10E, 125)-1

3- (411 Uﬁg&% Q)Sf)dg?ne%?‘accl)?dl t as@r SheYSf'ci8RR%6 163 closely

10-trien at e;

momtqréQ @@ﬁmtmﬁemp YIe_Ic he aahiy.uyatg
3- (4-fluorophenoxy)-2,3, 12-trihydroxytrideca- 4,6,
10-trien-8-ynyl oxy)acetate; potassium 2-((2f?, 3R4E, 6E
10B32.12 ]'hqme(m;dfaog@qdmgngmxppe @f €laims 19 to 31 wherein R'is -O-

andg)igi % ngﬁﬂn gﬁﬁd}g@g%ﬁ}é&é gy oﬁg Ig__;? g{ g?osj{ TENRIAGE bR the

grogp cangistingrab flueraostigroang, iodR- t r | hydroxytri deca- 4,6,
10-tri en-8-ynyl oxy)acetate; and potassi um
2-((2f7?,3S, 4E 6E, 10E, 12 )-13-(4-fl uorophenoxy)-2, 3,
12-33. hy‘ﬂlpq)mr]qddaézggmhng tg any one of Claims 32 wherein the crystalllne

pot;&,l}rﬁlsgﬁl,sfg é}yém,%acet ate.34. The nethod according to

any one alms 32, wherein the crystalline
potgﬁﬁugg gr(@,s 3RI4E.651 Q,E),ﬂ a8k 3rig-fluorophenoxy)-2,3,12-trinydroxytrideca-

2- 13- (4-fl h 2,3,12-
trfﬁgﬁpgﬁ}gfglﬁgoiﬂaég@io trl(en SU%SF&;;’;Z)& at e:

potessaam 25 (2R3B 1 Bl d BB R EXN 3t bfperophenaxy L 33ph2-tEhydosradeca-
Or  JB1®-tREABIRG M) aEabtey

potassium 2-((2S,3S,4E,6E,10E,12S)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-
4,6,10-trien-8-ynyloxy)acetate;

potassium 2-((2R,3S,4E,6 E,10E,128)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-
4,6,10-trien-8-ynyloxy)acetate;

potassium 2-((2S,3R,4E,6E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-
4.6,10-trien-8-ynyloxy)acetate;

potassium 2-((2R,3R,4E,6E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-
4,6,10-trien-8-ynyloxy)acetate;

potassium 2-((2S,3S,4E,6E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-
4,6,10-trien-8-ynyloxy)acetate; and

potassium 2-((2R,3S,4E,6E,10E,12R)-13-(4-fluorophenoxy)-2,3,12-trihydroxytrideca-
4,6,10-trien-8-ynyloxy)acetate.
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accept abl e excipient(s) and a therapeutically

ef fective anount of a crystalline potassiumsalt of
wa@rgosoese4nf Clainms 1 to 18. 36. Use of a crysteCT/EP®07/010785

potassiumsalt of any one of Clains 1 to 18 for the

manuf acture of a medi canent for treating a manmal

havi ng a_di sease-state characterized by inflanmmation.

37.34the Thaemgthedagrerdingdo @nuone 96 Clainas é?nwhﬂémrfﬁﬁﬁmﬁa"'ne
potés%nﬁ’n Qé\f‘ﬁrbota%‘%rum-rb ?(2‘5‘519? AL O 92§)Q1 ﬁ@ﬂdﬁrgﬁwéﬁ'bxf)b 3,12-

wher ei n di sease-state IS an inflanmatory
t”h!eﬂﬁt”@ﬂtﬁ'ﬁmﬁé‘ &1 @tianed-yndoxy)ggatatgse accordi ng to CI ai m 38
wherein the inflammatory @g autoi nmune disorder is
sel ected fromthe group cpnsisti ng of anaphyl actic

reactions, alle C C n [ nt act
derrmtltls ergrc rhiniti:zs, cFPemc | and
non- speci fAc irritant cont a@H dermati ty s, urt| cari a,

atopic defjmatitis, psoriasis, fistulas assod'ated with
Cr oHe seages_pebichitis, septic or endotoxic shock,
henor r hjagi ¢ , shock-1like syndrones, capillary
| eak sylpdro RS duced by i mrunot herapy of cancer,
acute respiratefy distress syndronme, traumatic shock,
i mmune- and pat hogen-i nduced pneunoni as, i nmune
conpl ex- medi at ed pul nond®y injury, chronic obstructive
pul nonary di sease, inflammatory bovvel di seases
i ncludin e
su régéjcal Y Pﬁéﬁ%&:@hhca‘? Pbéle&:’r{ co% oerfesgr rﬁér% eo}ggrgggeﬂhcally
acceptsblei excipient@s) and amaemea.&tlcdty@ffeusvmmomtmfp arystallire pajassium
hem a and infarction, acute renal
saltao(f.léfmﬁoﬂé’gi;éfaﬁh% (t:é ngel di sease and acute henorrhagic
or ischem c stroke,
[ mﬁ&le- cb;mbf@(cr!yetalliae Pdtssiner sditoiephone iosplaims ditortBiar the
e .
mofRAR5 4 AEWIAER /Rl IRyl 39 e
chapanterized tlyinftangmatiosth. syst eni ¢ | upus eryt herrat osus, acute
and chronic organ transplant rejection, transplant
artgyio r Qv
i 53 dor 8 B kRl 1 CRRT B wrERAE R ASHARls 2 pyman.
aneurysm critical leg ischem a, peripheral art eri al
occ$8,|si v&ejmmrmmwtoﬁélyma d'os 3§ywinerafbnrrthe disease-state is an
. s including diabetic
mﬂm r% Lﬁ&ﬁqr&nregdp?#}%reand retinopat hy, ocul ar
d| sor ders i ncl udi ng macul ar degenerati on and gl aucomma,
neu¥BdegBrrevse docordingter Caing 38 mblerain the idmralyetsbry or autoimmune
. I .
s R SEGERRA 00 o B LS hnn B SRS HRLGE B
rea¢tiphis agliergio pgntaetdieneahtao aliergic rpiaitia, chenytal éind qroarspreifie irgtant
conPéac? Hemﬁ’a?ﬁ.é qqf?&trﬁl al‘égﬁec%?r%aht%c bg'g"ia{%% ﬂétﬂ&%@s%cﬁate& With Crohn's
I nfections, grain rostatic
disease, pouchitis, septnc or endotoxic shock hemorrhagic shock, shock-like syndromes,

capillary leak syndromes induced by immunotherapy of cancer, acute respiratory distress
syndrome, traumatic shock, immune- and pathogen-induced pneumonias, immune
complex-mediated pulmonary injury, chronic obstructive pulmonary disease,
inflammatory bowel diseases including ulcerative colitis, Crohn’s disease and post-
surgical trauma, gastrointestinal ulcers, diseases associated with ischemia-reperfusion
injury including acute myocardial ischemia and infarction, acute renal failure, ischemic

bowel disease and acute hemorrhagic or ischemic stroke, immune-complex-mediated
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hyper pl asi a, cancers including, but not [imted to,
| eukem as and | ynphomas, prostate cancer, breast
W@ 28068041 ung cancer, nalignant mel anoma, renaPCT/EP2007/010785
carci noma, head and neck tunors and col orectal cancer.
40. The use according to Caim 38 wherein the
i nfl ammat ory or autoi nmune di sorder is an inflammtory
glom@mne@ha@agétoyem@ae disepsemineibding insylin-dependsnt digbetes mellitus,
¥ ﬂ%ﬁ#t&'&t dé'nﬁ fiPhAd/ & stehit § hemat
agyraﬁ%ét#éestﬁ?ﬁg?tou cerls! ki . cla usegygcco'r dp%s%ﬂq ematosus,
andetygnigioegast transiplant rﬁwa'ﬁﬁatrwlaot aré&rmplﬁmmeand fibrosis,
I
el o P OGS S A i
ischamiaopriipherst anterigh oeelugyy diseasa anchRevnandssypdigmee eerplications
of cﬁaqtieté@“iﬁclliélﬁ ARECh8hrb at%l aﬁemréf:% dFefindgdthy, ocular disorders
m)naréé respirator ‘act | n ammat or I'sor der
Includmgmaa:@ degenaratianeangt gapcanih Segradagensrativetdisaiders including
deld d%u?o&%?@ﬂ&g ibh fr st#?)'k@ ”ﬁilQh&He}g%nseQéé?%h{ ﬁ’édnté &Is%ase

teran |nc udi ng bronc Ifis wth org

enqgnb@m'é @nd HI¥|demegtia, Infllﬁmraa’mt awnwromatblcmgpimwrthﬂtic

1 r.ac: | il .
o2 A IER8 KN g, MBS PSRRI ot
hymmiaslaaszaawrémplwng:chuhe@ttlinv@dtto Jeukemias; and ymphamas cprostate

| |

cor 0Ly L oo b BLA U ARG o an
neckttumersrang.qolreetal Ganser. nf | anmmt ory disorders of the

l ung characterized by eosinophil infiltration. 44. A
t hpd
I”ﬁ Jli’(?;ng’trrlu% g@%ﬁ&&%.%?%ﬁﬁ%a%@ﬁ g@hﬁ&?ﬁgoﬁﬁr Boimmune

diserded isiastirflammatory havwel sisease s¢lactad &qm the .geqyfp Qpnsmtmg of Crohn's
dlséaﬁ%r Bﬁﬁﬁftiscé\kér%tn‘fé ESRiE K8 g"égﬁ%ﬁfesﬁrfm ﬁlc@FsV St al l'ine

pot assi um sal any one o al s

41. The use according to Claim 38 wherein the inflammatory or autoimmune
disorder is Crohn's disease.

42. The use according to Claim 36 or 37 wherein the disease-state is a
pulmonary or respiratory tract inflammatory disorder.

43. The use according to Claim 42 wherein the pulmonary or respiratory tract
inflammatory disorder is selected from the group consisting of asthma, chronic
bronchitis, bronchiolitis, bronchiolitis obliterans including bronchiolitis with organizing
pneumonia, allergic inflammation of the respiratory tract including rhinitis and sinusitis,
eosinophilic granuloma, pneumonias, pulmonary fibroses, pulmonary manifestations of
connective tissue diseases, acute or chronic lung injury, chronic obstructive pulmonary
diseases, adult respiratory distress syndrome, and other non-infectious inflammatory

disorders of the lung characterized by eosinophil infiltration.

44. A method of treating a disease-state characterized by inflammation in a
mammal, the method comprising administering to the mammal in need thereof a
therapeutically effective amount of a crystalline potassium salt of any one of Claims 1 to
18.
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