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CRTH2 ANTAGONI ST FI ELD [0001] Provided herein are
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(trifluoronethyl)benzan do)benzyl)pyrim din-5-yl }

acetic aci d i n anmor phous and crystalline forns,
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their use for treating, preventing, or aneliorating

one or nore synptons of a CRTH2-nedi ated di sorder or

di sease. BACKGROUND [OOIEIIRTH2 is a G

pr ot ei n-coupl ed chenpattractant receptor expressed on
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the major 1nflanmatory nediator produced from
forms, mg)stssc&ebif preparstien, rad phaimdcegtacad ccbmposi]RTrHZhenEeﬁ ehlspyrovided are
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CRTHZglebfat@@is@aet foifdaks, suggesting that CRTH2 may play
a pro-inflanmatory role in allergic diseases (Hirai
et al., J. Exp. Med. 2001, 193, 255-261; Cervais et
al . J. Allergy din | mrunol . 2001, 108, 982-988).
It has al so been shO\AﬁAt(FII&GRQHNa opic dermatitis

patients, there is an increase in circulating T cells
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nmodel s of asthma by showi ng that overproduction of
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sorders or_diseases, = such as allergic rhinitis,
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severitpaf thealideateCwini et al., Eur. J. Immunol. 2000, 30, 2972 2979; Iwazaki et al., J.

Investijggivg, b%»%é«%ﬁa? AT BG5S o S B s i ane
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asthma by showing that overproduction of PGD; in vivo by PGD, synthase exacerbates

airway inflammation (Fujitani et al., J. Immunol. 2002, 168, 443-449). Therefore, CRTH2

antagonists are potentially useful for the treatment of CRTH2-mediated disorders or diseases,
such as allergic rhinitis, allergic asthma, bronchoconstriction, atopic dermatitis, or systemic

inflammatory disorders.

SUMMARY OF THE DISCLOSURE

[0003] Provided are particulates of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoro-
methyl)benzamido)benzyl)pyrimidin-5-yl} acetic acid, which has Formula I:



N(CH3)2 ONN/ COOH F3C I HNCH3)2 (1) in an
anor phous form or crystalline Form1l or Il. The
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substantial | y*as shown in FIG 2 [ 0005] In anot her
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a-rtfE By Dpormantoae Dawmign b sedisid of afesphdl ©

for preparing particul ates of 4 6-

[0007] bi S( di ABb Hydadedia)a- ﬁrahﬂa&e«ﬂmemrdofdpugah@ﬁmdma ' Lth)es of
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[0008] Further provided is a method for treating, preventing, or ameliorating one or
more symptoms of a CRTH2-mediated disorder or disease, which comprises administering
particulates of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)benzyl)-
pyrimidin-5-yl} acetic acid in an amorphous form, crystalline Form I or I, or a mixture

thereof.

[0009] Additionally, provided is a process for preparing particulates of 4,6-
bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)benzyl)pyrimidin-5-yl} acetic acid

in an amorphous form, or crystalline Form I or IL.



bi s(di met hyl - am no) - 2-(4-(4-(trifluoronethyl)benzam do

) benzyl ) pyrimdin-5-yl) acetic acid in crystalline
wo-2008115678¢ 0011] FIG 2 depicts a differential BCHORI008007589

calorinetric (DSC) thernogram of the particul ates of

the acid of Formula | in Forml. [0012] FIG 3 depicts

part 1 cul o REEF ESCRRPRIGR GBI UREs. ., |
[0013] FIGS. 4 depict scanning electron m croscopic

[0010] ( SEM Frghat @gricp bs Xofaytpeevdep XRPY diffri@sgram dffpartiailatesodt {4,6-
- Formula | in Form | at magnification of 2,500 (A):; L.
bis(dimethploaming)-2-@rid-(trifuayomethy))benzsendy) benzypyrigidingg-y1) pcetic acid
. i size distribution graph of the particul ates
mcrySt%iﬁﬁ‘%Eéﬁrg%i d of Formula | in Forml. [0015] FIG 6
depicts an XRP diffractogram of particul ates of the
[0011] aci d BIG.Pbdepitta aldififerentrad soanning ¢ 6triel(BSC) Thatepgrm of the
. .SEM phot ographs of the particulates of the acid of
particulpigs affhg arid %qufB’r“}ﬁ f1‘3[‘eFaPcm‘nIagni fication of 370 (A);
2,000 (B); 5,500 (C); and 10,000 (D). [0017] FIG 8
12] depi ckiG g fifls dihd L RENEMQATE) MerRdktdnt Bt e§artulates of the
(00 ]the aci d of l%orsnul arhﬁ% obt ali ngdq)hroug% phase part
acid of Equmula brraFommm Lbet ween particul ates of Form | and Form
Il. [0018] FIG 9 depicts an XRP diffractogram of the

acid 0 l.La | _in_an h 0
100131 56" GBIyt e ssailug BB fQeopl XSEMD) A1 e
particulatés Of Biesdctt GEFdlvda MOPordr ( dt-rhbnification of 2,500 (A); 5,000 (B); and
trifluoronethyl)-benzam do)benzyl)-pyrimdin-5-yl)
10,000 geetic acid of Formula | in a conpetitive radioligand
bi ndi ng assay using CRTH2-transfected cells. [0020]
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[0014] (4. 6. %@(%?%@%ﬁyﬁ%ﬁn&ﬁg )sfzg%%%ﬁ‘l?tglo%gr%(ﬁl $f%he particulates of the acid

of Forn{ul4 i il Barohet hyl ) - benzam do) benzyl ) - pyri m di n-5-yl)
acetic acid of Formula | (A), along - 3 W

2008/ 7 PCT/ U [ 007589 Lt h.a .DPl-seal ecti .
[0015] gt ag ﬁé’s?%%tsgé?ég?%f%%ﬁpgﬁ%&P%gﬁ?tels ] P gle #cld dfFormula Lin
Form I€ONMpPeti tive radioligand binding assay using

DPl-transfected cells. DETAILED DESCRI PTI ON [ 0021] To
facilitate understanding of the disclosure _set fdong .
of Formula I in

[0016] her ei FIGS. hdapiet SEM phasegraphy of thepartisgiatss of e aci
Form II at magnification of 370 (A); 2,000 (B); 5,500 (C); and 10,000 (D).

[0017] FIG. 8 depicts an XRP diffractogram of the particulates of the acid of Formula

I obtained through phase equilibration between particulates of Form I and Form IL

[0018] FIG. 9 depicts an XRP diffractogram of the acid of Formula I in an amorphous
form.
[0019] FIG. 10 depicts a dose response curve for {4,6-bis(dimethylamino)-2-(4-(4-

(trifluoromethyl)-benzamido)benzyl)-pyrimidin-5-yl} acetic acid of Formula I'in a

competitive radioligand binding assay using CRTH2-transfected cells.

{0020] FIG. 11 depicts a dose response curve for {4,6-bis(dimethylamino)-2-(4-(4-

(trifluoromethyl)-benzamido)benzyl)-pyrimidin-5-yl} acetic acid of Formula I (A), along



[0022] As used herein, the singular fornms "a," "an,"

and "the" may refer to plural articles unless
wap@siltsi7eml |y stated ot herwi se. Ceneral |y, thePCT/US2008/007589

nonmencl ature used herein and the |aboratory

procedures in organic chem stry, nedicinal chenistry,

. h r ereln are t
with a 10 ICHE RS0 pOERSORTI R Phbein. ARG BBty gighigand
bindingQk§ETWWireDPaltankReteBiceB. and scientific terms used
herein general |y have the same neaning as comonly
under st ood by one of ordinary skill in the art to
whi ch this disclqsure _belongs. ln the event that
there is a plur aIDEyAJLE!ReP&sﬁ ONr a term herein,

those in this section prevail unl ess st at ed
[0021] Ot her 3" %ﬁcﬂda@@g rdihg E)mhe?%f’stclosﬁf'?‘:| éé?mrth R&ER! £ nhibér of
t |sadedto sol vent to reduce the
wnnsmﬂﬂdmmﬂbem“of a conpound in that solvent, resultlng in
precipitation of the conpound. [0024] The term

“subj ect " fers to.an ani mal .. i,Qc¢ ud hut no
100221 7 17t & 1568 BerSip RaiBEREIS ity end Ohe” hpyldgler o plura
articles Qlﬁﬁztss s iﬁ“&ll deged 6@brwibdDOEAeralldthe RmEMMASre used herein and the
pi ca e terms "subject" and "patient" are used

laboratcprmpéwqdarrgea@rganmlwrnstm rpcslicind sbemisteys aps Algsmacology a
descrv B 8 R kB Aoty BRI B s detne

otherwidé, &llnieetitticdl @nd Reiknitific firine ikl hed¢in gefierally hged thegame meaning as
dlsorder or di sease, or one . or nore of the sy

commogbgwegﬁt%fl by pre oherdingry skl dn therartfiocubich thig, Fllsgi[g)sure belongs. In
the evegl! that @1te 189 pPirafil cféﬁ'hitl}?l tf&?ao%%g?@%cﬁ% tRbselil %his section prevail

er or Fdi sedse |tse terms
unless stpeéveeiwise! preventi ng" and "prevention” refer to a

nmet hod of delaying or precluding the onset of a

di sea and/Qr its atfendant s ne., rrin
(0023) S5y e P s TG AP 2B B A feigvent o reauce
the sohﬁﬂMyaﬁta Sonfigonid @h (e SovEARtNEsAtAb &ea&e fpn{aa&z 6f thEhenipaund.
hérapeutically effective anmount™ ers to the

anount of a conpound that, when adn1n|stered

[0024] suf f i chherierm Gsybieas emfera éQéll apmahtinglpdingy by QOélmaieé tpp primate
(e.g., hglglgg)l ?ﬁ\%ﬁﬁ%}ap ga(t) (r:H LEC, gcét :r%}g)ltg‘}‘%p(t)r_%ﬁﬁu&f TR 1y, the terms
“subjec?ONT YiéRO d?@iﬁéddﬁﬂﬁﬁ&idﬁ@ézﬁﬂﬁ)hex’emrlmréﬁeimmapf@ubxmplleyto a
effective anpunt” also refers to the anount of a
mammaliAi R cury 2 humar sebig¢te bi ol ogi cal or nedi cal

response of a tissue, system aninmal, or human that is

(002519 bei ng TIRAUEHE “dBdar 2 “[@&ﬁ%%@r“treé(ﬁ{c‘ﬁf i A8 mhédt toMeu@dhlleviating
octor, or clinician 28] The term

or abrogpﬁmg ardiseuder oadisyasacctecptml reorcaxf thesgyntptoms associated with the
rnaceutlgally acce exc

disorder Bﬁagspgq 8{ ?:l q\'ll%} n&qfeeﬁ%)césﬁlélgég? F?uéE sfo%ﬁhe disorder or disease itself.

"physi ol ogi cally acceptable excipient" refers to a

[0026] ph«'ﬁr Wffﬁﬁﬂz&hﬁﬁi Ibryvaﬁlc’e@t@kehengra&ﬁr ipadven@ofPasérttb @mmethod of
vehicle, such as a li
delaying or precluding the onset of a glsease and/or its attendant symptoms, barring a subject

from acquiring a disease or reducing a subject’s risk of acquiring a disease.

[0027] The term “therapeutically effective amount” refers to the amount of a
compound that, when administered, is sufficient to prevent development of, or alleviate to

some extent, one or more of the symptoms of the condition or disorder being treated. The



solid filler, diluent, excipient, solvent, or
encapsul ating material. Each conponent nust be
WO pivansaseut i cal | y acceptable” in the sense of POEUSZP08/007589
conpatible with the other ingredients of a
pharmaceutical fornulation. It nust also be suitable
term tlgeﬁépe %Eal et?gclglbfﬁ%ﬁ}owg( ’Igaé% 21;%&%'5? & ounpél')i?araé]?r%}odﬁld'{ﬁﬁswill

elicit th@'Ul@ibgllcﬁl dresaNeE espohsTRMOGRNE, %Iyﬁth!m arfiingdl fd thuffagbh& 18 being
or conplications, comensurate wth a reasonable
sought g ﬁéqaseavcmrs weﬁegtla@an [rrmglz@} dagier, O EWRICIaRt ur al | y

occurring"” or "native" when used in connection with

[0028] bg?;gg’&%l é‘ggﬁﬁ}ﬁgg%élt %&a&ﬁgﬁﬂﬁe%ﬁ%%‘pﬂa@egﬁﬁ%ﬁ§ acceptable

excipiengt &phiyslcdogitillyracaeatble wartier, ondphyséolagidally accaptable excipient”

refers tf & PRSIy~ ArGFRARIE RLon L URRSS TP O a1 AUk A liquid or
n

solid f111e°‘r H?ﬁerg Oék@q)ly i ﬁﬁ’&e%ﬁ; :odr%%izlaﬂrsrg%hn ?tgaé%f?ﬁ Tﬁgét{ A n%%&h{ dust be

“pharma&?mdally aexfeptabld.’ on wmﬁmoﬁmwcmnpm with th othar ingredients of

t her eof ich i diating a ce
a pharmas BT EorpATatass 1 Fiot 4 Db it o se dreppit yith i issue or
organ df %ﬁ%ﬂ@ ald iflanSw RO R BEss Ak |tox iBRFTRIASRMES allérgfe REPdNnLE,

i.e., proteins having one or nore natural y or
1mmunng¢nenmf Lqraﬂthqr podldems iongomplicadions icemaegnspiagmwith a reasonable
beneﬁ%f%rtt' ons or substitutions (e.g., CRTH2 derivatives,
ig6) s and fragnents), as conpared to the am no

aci d sequence of a native CRTH2. The anmino acid
[0029] sequerTtir tefm Sndth¥BHR ocatifriagt ot Snative’ adsh usabiawonfiéiiton with

identical, at |east abqout 90%i dentical, or

biologigal gnatenals;sneheas nuckhic agid mqlegul %pobﬁmwes,[lméqqﬂm?@s&e like,
refers tE %emeruﬁg Mlch P o Clﬁ F?ltaﬁfr?1 aﬁ@%RTrﬁH% uﬁ’zft&?ﬁf‘ﬂﬁhd Similarly,

ceptor protern ot varlan
“non- nhtlueerlbo:ﬁqcunﬂngt’ for i“gom-aptvd erefets wea:imatenagthat isabot fduad in nature or

that hag E%%S%Q%I%n&%%iiegloé é?’PR%SSIF "cdr 0 vi t r o | o: hg; | pogrjz

ot her one or nore other prostanoi ds (lher PCD2

[0030]r ecept e’ teMAFCRIIE1 fefdréi fea ORATEN fRSeftoSiomM bAVdriant thereof,
honol ogous to a correspondi ng native prostanoid

which rset@p@hlg of arepiating hagllTRT FEsponsedo PGIoineainie or wakjyh gCBAE2

varlantg éncgo rggiﬁ'lsrs%lb %nt?gllm&n&géwsqlolay ?%@}%13—2? J‘.%B _chgems having

I nsertions,

one or Hﬁfé hﬁﬁ%@/&ﬁlﬁﬁ&&tuﬁufmwmﬁhg 91‘m$nc( &id deletens, ustitioas pr
onol ogs, and fragnments of a natjve prostanoid

substntvwrfwr, e e dexi ity CErhnDo BT AT e PPl tethe amino
acid segge Z%lop\éﬁvc R ca% P@B@ afrﬁlg@g&ﬁ %‘%éﬁgé ?/g‘é gR’ﬁ-IZ% Aaﬁgfstat least

o1 den east ab [ entlc
about 8% hmﬁbalahxdaast ﬁﬁ%tl%)é’mdenabalt ar 4t st amut 8SPHddentivgl to a native
native "other PGD2 receptor”

CRTH2.
[0031] The term “other PGD; receptor” refers to a prostanoid receptor protein other
than CRTH2, or variant thereof, which is capable of mediating a cellular response to PGD, in
vivo or in vitro. “Other PGD, receptor” may be selective for PGD», e.g., DP, or other one or
more other prostanoids. “Other PGD; receptor” variants include proteins substantially
homologous to a corresponding native prostanoid receptor other than CRTH2, i.e., proteins

having one or more naturally or non-naturally occurring amino acid deletions, insertions, or



[0032] The term "CRTH2 antagonist" refers to a
conpound that, e.g., partially or totally bl ocks,
welewsesnses, prevents, inhibits, or downregul at BGT/TRIBE007589
activity and/or the activity of one or nore other
PGD2 receptors The term "CRTH2 ant agoni st” aI so
oun thatdtbl nds.to

substiolfBpf S firPap V8T REHE e Bl Pt 8 P BiRotelfig regpptor ot

than CFOTH2). OThe@hioAciideqitédd’d of @R OrGther’ PGB Htepiot 2@ ANl is at least
may act by interfering with the interaction of PGD2
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“ di sorder or disease" and "a
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refer to a condltlon di sorder, or disease
[0032] char adthenerme ICRYH2I andqyonizpt neﬁatreto ®c@npouneshat} 8.8N partially or

reater than normal, CRTH2 activit | na opri.ate
totally ekt deqreanes) RRMINCR SRDI §r ﬁw@megaféwé KEH? Rerivigand(or the
acuvnyOJfo ress %gﬁéggg%?ncrzeﬂgs @g%ib%éﬁl pressi ogh@ég&ggtgr ee rggers toa

compouurai matclﬁhﬂyloa delagd theattivation df gadétivatdspor desgnsitizes CRTH2 or one
i nf and i re|l ated di sorder.s or .diseas S
or morg bbb St P R AT L2 G ERORS! e LR Hiedhesn i

interacGSHGH PGP widh SRTHE orne S ﬁﬁ)?@@th@?iFGb%Ré&}_gﬂJrﬁt ely or
partially medi ated by i nappropriate TH2 activity. In

' particularly, a CRTH2-nediated condition, disorder or
[00331di seadheiternemCREHRimediated disoeder ondiseaseizmne aaeormeorb disorder

or dlSC?Sﬁ @ﬁ%g& hj/ d:)lﬁqur ¥ ?erlq% %rc%n{h?%h” &1(§]ordgr 3P H%eaes g&%ﬂ%ﬂzed by

I'ng -con on or

mapprdﬁ*itawel’gl ,SéssQharf@iofrester thah lﬁbhﬁall GRSFH’BEadtm;t O‘Iﬁﬂppfﬁpriate CRTH2
| east some of patients bei n% treated. . [Q034]. The
functron@lraﬁwwapgl@r asise RS gherresultof CRTBRexpresHan fn %réﬁgv igh normally do

not explﬂ&q %R’f‘Hg 1ﬂ§x%5§’edfd{41"ﬁ§ ex k@él&}g W* fl%&bgf ﬁ'trgcéggllz{raaeﬁ#/ =t

I'ng a cont a ner
leadingeto, @B o‘keﬂaemmmegd atbinginting-relateg disotdecnont disegsess oadéqrgdsed

cxmyEba S0 Reerabeem el hesconcalace. Togped LK o
partlallyer‘ﬁ&ﬁﬁteg EEOSWW@RMH&UKQOWWEMQH , FERH®2-mediated

he term"uniformty coefficient
condltme,fdasczrdcmorahmsamnn twhach npdulataereef €R$H2d§gme @r gfore other

orm rtic S i stributi
PGD: iSEge s drsitiadn sium efiEbusinguBe ik St §flsthery e 0. a CRTH2
antagoﬁiﬂsb’élddg]@ﬁlst RRuRald donh€ingré Peridnt B aflesidt 86tk lo€ piididdis bdiRg treated.
partl e size at 10 percentile, whi ch are obt a| ned

roma particle distribution curve. cle
[003415. ze dltsterpitaperd balkdsasisy rsfess vl FlﬁﬁlS"tYH’éldef a densely filled

s PR AR S BRI S g o

predetdPmindddesdghitén espeticion t@glvbladlghatmp:aoobn the bottom of the container.
4, 6- bi s(di met hyl am_no
Tappeci butk densxgy can be determine usmg,%or example Powder Tester PT-D (Hosokawa

Micron Corporation, Osaka, Japan).

[0035] The term “uniformity coefficient” refers to a parameter that indicates the
degree of uniformity of the particle size distribution of particulates, and is defined as a value
obtained dividing the particle size at 60 percentile with the particle size at 10 percentile,
which are obtained from a particle distribution curve. As the particles size distribution

becomes more uniform, the uniformity coefficient approaches 1.



(trifluoromethyl)benzam do) benzyl ) pyri mdi n-5-yl }
acetic acid in an anorphous form or crystalline Form
WO 2@8/15d780 The particul ates of the acid of For nedEHUS2008907589
be characterized using a nunber of nethods known to a
person skilled in the art, including single crystal
ray diffraction, X-ray powder diffraction (XRPD),

—wlﬁﬁ—éroscopy (e.g., scanning electron mcroscopy

(SEM), thermal analysis (e.g., differential scanning
[0036] cal or PpaRkdsd KdrSiRare pAYEicHRles oerwttrmarm&hﬂaaﬁy@Lza(4 (4-

(T&A), and hot-stage m croscop and spectroscopy
(trlﬂuor(ome@lyl)henzarrmdeHaenZﬂémmmldgbﬁ1y<blfgftealtcelcrﬁiuaIaéatmqm@cr\@tfpﬁn, or

crystall{p%}%?%gce){ ﬂi;?eﬂgrgxrct ! {:elé %ﬁ@)‘ez ci ?]fjfg’rlmzut fj %§r 'bls gglérlagfgnzed using
a numbbkP§Ehethb@knSkid £pérséh §l§HéHHnCtH€ artTllﬁeluﬁurgl stirygle ofystad K -ray
particul ates of the acid of Fornmula | nay be

diffractipsg &riely pewdsy diffraefinay KRR WF@&‘FOPYr(étghéG%nm%élﬁc%@
t hi
mJCI'OSCé)glg QSE%&?%%@E %ﬁ&l?gg ﬁ@gydr%k'%l}a}m&ﬁaégﬁgﬁ%oﬁg@w ﬁi‘ié}, thermal
gravim@HE aA#Eysig (AR, {dNdt)stagemicrasspyd pacl spectedseypy (6., infrared,
[0037] In one enbodi nent, par ticulates of {
Raman sogidtsitaje gpg}émpg}ﬁtlﬁgysogarec& ( Ahe particle size and size distribution may
be deteHnn%cfl by QbR 3RAY ﬁl@ﬂ%&@sﬁ@ %ﬁﬁ&% %Hygda%ﬁﬁi]fe@hﬁﬁhué The purity
ic’acid are in cryst I ne one

of the parmmwtmﬁthe ttid of eﬁotmulal Ianae;sbmﬂetammned bystapdard aKalytiyal
po i.ffract att bsta tial as s
methody i s thip 145 HEM BT E1¢ e PP hEH a8 Chomalography,
R at
A o R o

26.4. In yet another enbodinent, the particul ates of
(0037] For m IIn kae embhdinzent epardeulases@id(4, éhbrsr(rhar@rhmmalop@a% @t

(tnﬂuo%ne ylﬁ%he?'{;glp? og%%}zp{ Pyxglﬁ% 52@2 %cgt a&dp%ll%ﬁn ér s?z{fhr?e F(%linl In

one emb8difMdnt hﬂé’paxﬁb@lfamt(ﬁ IFlosth il ha ¥ - ifafyrp@Ndbﬂdlfﬁacﬂﬁﬁ\kpaﬂEm
a two-t het a anﬁ%e of approximately 22.0. t;v?]S
substangiady A& hasrib Bt Rk , Intame armbe@rw&éh%raam@&? of Fiatre I fave

charactgh%t cef(ﬁ tdlﬂ'acﬁSﬁ‘ B@%l&gat @b Ql&étﬁé\@ﬁél%&oit zﬂfp‘?mﬂfa .8 13.1,22.0, and

y as shown i1 n
26.4°. Bﬁjmcinmhat embb«hnrmt tthe partitelatesfof Forrml hammma:t@mic XRP

ram wit therm at  a t eof
diffracgotpeion AV e g O PP UBREELP B b | calror 280k It ve
anothet Sm¥&dim2RO HEpar8BNAMS BB Fbrm [ RSvCentgdcadrisha XRP fofrb&ﬁ)n a peak at
particulates of Form| is substantially acicular
a two- t(lﬁtb@glezb)f approxémately 22h0t Haryetanntlgrremhodimend, the particulates of
ates of Form | hae ueous [ t f.
Form IRk St e Stark it anBEPi D O N Sup Sl o n PG,
2. In yer@RhdrRibodidiéntPeetpatituddt@SofHorfror Havk aBSC gstMogram with an
average particle size ran from about 0.1 to_about
endothgmmp aighpeakrtempatagire ob aboqt@2gb6mnd POONSS! LeTPBRFAABROf about 220 °C.

oy g0 B gERo0h, B ANSHE b 18 R

aciculadPIAIS200 & §AV &TRher embodiment, the particulates of Form I have an aqueous

solubility of about 3 pg/mL at room temperature.

[0038] In one embodiment, the particulates of Form I may have an average particle
size ranging from about 0.1 to about 150 pm, from about 0.5 to about 100 pm, from about 1

to about 50 um, from about 1 to about 25 um, from about 1 to about 20 pm, from about 1 to



about 10 m from about 2 to about 10 m or from about

2 to about 7.5 m In another enbodinent, the
w@arosiisarBat es of Form | may have a uni f or m pare¢TU82008/007589

size distribution, as neasured by a uniformty

coefficient, rangi ng fromabout 1 to about 20, from

o 15580 g i L0 £ TR e e AR
e85 558,01 oA LBl REE g o

measuréde)’tlb auifofiy cdafficieat) cangiy f2omababolito dbot 20,foom abauttl to
to about 0.5 o from bout 0.4

about lefﬁwﬂ POBSHI0 R SehrirenraPE A fw@r%oe}eé embodiment,

v o RS SRETE B RGBS GRLY ol BomAREes loon

1.0, fropmlioucﬂllétt@ab@ft 0s8 dtons alzas Orbaty aost0. 6bﬁorprabpatr(b215 tesabogt 0.5,

venti ona rticle processing nethods, such as
or fromrﬁ%lof’ﬁ 3“’ ﬁ'i"?:‘ilg)‘*%’gi‘a[r or granul ation. The

particul ates of Form I provi ded herein are suitable

[0039] for  dihe@akticuBites Rith Yich sitiélB 9r@ﬁhsﬂesqﬁafw PRebarell dasctly by the
ng 't

t herapeutic products, thus sinplifyi
processraf pu¢ pazationi degcrpbadd@s@naﬁdtematmlyatherr@mwéates eficaich sizes may also
ociated with conve P
be prepERGHE 10, el BRI EafosPIhe PiEas NENEF Blfihe

micron{z8@é)Jor lgPant®dtioal rmerﬁaﬁchumeﬁ of, Fdrhﬁl pravided hbmieare gtiitthe for
acid of Formula | in Form1 may contaln no | ess_than

direct g f Rk S5 FomRia RBDIET PRt Prgdiels hussimPHEANE the
manufagé%rbgoé&? ﬁncFI %llﬁﬁpxaﬁﬁg %aecl?%{oaf%o ! mJ+v %oﬁﬁbﬁgo%%lcle

processey mbﬂmldatsash auynddsied polytrerph canveessen. t han about 90%
no | ess than about 95% no |l ess than about 98% no

| ess han abou 9% or, no l.ess th abo 9. 5%
(00401 .5 gl G RETRRTET dbEBartiFRsis PR bRl P Form
may cofffit Ab bs§ FRANLARNG %, AdIRsPMah ab&tE1765, rdfledshRarPgbdlit 98%, no less
Formula | in Form| may have a resi dual or/ganl C

than abgul 9%t orownieenthan Abews 99 Wa b rweightof shivoasid gbhomanla I. The

eat er .t han abot 2 t 9
paricu S0 abEfeaf Rt o g HRooBE, Bl bt TR 3 ffbs han
about 989, Godadsahart Bsvut 8D lor Qo Ye%s thm MHoeeIEs %tdyameighOof the particulates
0.6% no greater than about 0.5% no greater than
in Formbout 0.4% no greater than about 0.3% no greater
than about 0.2% no greater than about 0.1 % no

[0041]9" €2t §f LhaR ﬁﬁ%ﬂﬁmﬁxg%icg? p?xﬁcﬂﬁté@ Io? Aedcid BePoRRaNt {nhFonn I

0.01 % by wei certain enbodl nents,
may hava ratrendnhaitoegamxf sdlhentzonwnodf feogneatienthian iahowdi%m rio gnastyr than
ve a resjdua anol cont.ent . of greater than

about 2. S5 198 BB, | o EEACErpRERU GBEERS B SO To 0.8%,

no grez{ﬂé} tﬁﬁ@ & o178 MmARREer hal QBoRIH %) Ao gfe%&tr @hant 4630t @59 tno
O ppm no greater than about pm no

greaterghaaalmut OH&40, nobgraatepthao @bew. 3 %ong g@atee thamr@ﬁuh%a%t, no greater
than abé);uggﬁ g?, %ﬁﬂgrbtgr ea S t(i?ﬁ oarbn%ugtre ater thQﬁJ Bol'0.01% by weight.

[0042] In certain embodiments, the particulates of the acid of Formula I in Form I
may have a residual methanol content of no greater than about 100,000 ppm, no greater than
about 10,000 ppm, no greater than about 5,000 ppm, no greater than about 4,000 ppm, no
greater than about 3,000 ppm, no greater than about 2,000 ppm, no greater than about 1,000
ppm, no greater than about 500 ppm, or no greater than about 100 ppm.



- 8 WD 2008/ 156780 PCT/ US2008/ 007589 [0043] In
anot her enbodi nent, the particul ates of
W 2008A48678¢ di net hyl ami no) - 2- (4- (4- PCT/US2008/007589

(trifluoromethyl)benzan do)benzyl)pyrim di n 5-yl}

acetic acid are in crystalline FormH.

parti cul at s of . Farm | | have
(00431 571 1 4R APRRCH A PRtobh Hie BTy O @ﬁa?ﬁmthlﬁmﬁ@)é (4-(4-
trifl tRA5Be %h&bﬁio?@er& 1 pifdin-8 @eti‘é%f@ﬁ%@ﬁb taBlinéRdrm 1.
(trifluo f?ggt |non peak a )gﬁ{ivvo-nt %gfg ang Fstaint Form
The palmlpplatf)smfﬁoelln}ﬂ Bdveran Ka@ﬂppwﬂcr cbffeacarm @dttmrsubstamtmlly as shown

) part.i cul at es of r anav tlclesz
in FIG. 2o e g oirieS p6 Fom ! bover dpotiectioh NP PRt dartraikat s two-
theta a,{agge 8199&1{&0731%6& 3f1r7©m about 1 to about 50 m from

out to about 25 m from about 1 to about 20 m

fromabout 1 to about 10 m fromabout 1 to about 5
[0044]m or Inopeeabediment the apwigulassof Form dhweyep average particle size

odi, me rd.i cul tes of m.H have a
ranging f1oR PR £ BpaRaDuit B andir o to didul Tlo IR oy gboyt 1 10
about S'GBU.IB ofr&‘nta‘ﬁoﬁp?fcf hgduens und, F5h Msbudt 195%aB8HRYW0 jlmt RoR®Yht 1 to

20, fromabout 1 to about 10, from about t o about
about 19, uray frémaboabbud atbut 6 paawtfrofn about Pab abowtSiem. In another
enbodi nent, the partl cul ates of Form

embodimgteiie pattieutassaftprm T may hgve » Smfame a@rti@rasy %6231\5/%@?}{1011 as
measuré%%zt fd&?@&ﬁpyl&)eﬁ clent trg %9&’ Btorrp tﬁmt %8 %&R@@t fr9m2aﬂo9t 1to

. b, omaout 5°to out 0.5
about 18bfrotn ghodt 2 0o abouttS, Or frogy abiont B tti)abi]ut Zrhén paramodwlr ambsdlment

B RN A T T UL Y

1.0, froﬁll hissui @t 15Vt%| about 018, RaMidbeI @D &S aut HUE frosd ARSut UERS t8aB6ut 0.5,
prepared using any conventi onal nmet hods, such as

orfrommbdmtﬁ@, torabonohd z4mlon, or granul ation. [0046] In
certain enbodi ments, the particul ates of the acid of

00451525 Bl BT s P SR 5 R il oy e

proces$16f ﬂn@p&aubﬂn desceibed helRAP0 Alérnagvdl g she phﬁnulatwmf s@dh ﬁ%s may also
by wei ght of the acid of the acid of Fornmula I.

be preqsgd peing ampeongntianal satbrdsasushiss milling, MHgranization. %@%ﬂulaﬂon
no | ess than about 95% no | ess than about 98% no

[0046]' eSS tﬁgc]{énaﬁpéiﬁb&ﬁx{?enef the PattRBButds b ARQY bf 98?§uﬁabyn Form II

articulates in Formll.
may ccnmmnapnesarmmmbcmwé% b desp drani aboh 63 ¥5%, Imleshélaa@bdutcﬂ%% no less

than atiggf S of pih sk bt abaul B a2 w bR Bric QA

%c1d of Formula I.
The padti @248 mtaz Ao RO nd Y8ss HAnGbBAL F% ! itAles dban aibd #9598 no less
greater than about 0.9% no greater than about 0.8%
than abent §8 Tane dess ithan aovtP9%, grgo less Gee abeyt Wk bypwright of the
jeater than about 0.5% no greater than
pamcug%%%‘tn%) [l ho greater than about 0.3% no greater
t han about 0.2% no greater
[0047] In certain embodiments, the particulates of the acid of Formula I in Form II

may have a residual organic solvent content of no greater than about 5%, no greater than
about 2%, no greater than about 1%, no greater than about 0.9%, no greater than about 0.8%,
no greater than about 0.7%, no greater than about 0.6%, no greater than about 0.5%, no
greater than about 0.4%, no greater than about 0.3%, no greater than about 0.2%, no greater

than about 0.1%, no greater than about 0.05%, or no greater than about 0.01% by weight.



than about 0.1% no greater than about 0.05% or no
greater than about 0.01% by weight. - 9 WO 2008/ 156780
weEQNsWsZ808/ 007589 [0048] I n yet another enboRCTESL008/007589
the particul ates of {4, 6-bis(dinethylam no)-2-(4-
(4-(trifluoromethyl)benzam do)benzyl ) pyrimdin-5-yl)

10048] pave S5t after sbRi b B oHARR oF Lhn AR -2 -
(4- (mﬂﬁ@ro%t@m Beﬂzaxﬁd@)beegﬁ}él\)@rﬁﬁtdhhrgslgg r %&bﬁc%@ﬂrééﬁﬁbggfrdﬁ The

XRP di ffraction i cul ates of
amorpmmpmtlcﬁl@mhave an X- my@owdbodlffrecmon nattemaﬂubstphmlb' as shown in

F16. o RALL BRFBERSRRYsSS Rith ABekERs el Ty 8RRt Qo1
and/or F&%n 1120RGhe 8&%@&@ Ghe hﬁ%ﬁ)lbh@ﬁaxﬁ@@lldies 2ynbin We & than

of the acid of the acid of Fornmula I. In another
about 95 odilessriban ahowe%%s no dask ata@sabnagﬂfi&b,s@ lessrthan abops 99&s or no

less thag@%ayta@%% bﬁ’o %1g§t 01’l % ﬁClgé)gq% })f lggr%fulep ess%\%ﬁhe‘i I@ﬁﬂ)odlment

the par@diQatts B9y alfolyniseni ﬁ@!es@fhahfhﬁouta‘,m% FHUJIBQ‘G thal AbaiyI0avL 9o less
[0049] In certain enbodi nents, the anor

ho
than abgai 9§ % unaleesthen aboie 93¢, @r &P less than apopt 9&@% haveight of the
gani ¢ sol vent content of no greater than
amorphrogl§ ?R@L%a?e%o greater than about 2% no greater than
about 1% no greater than about 0.9% no greater than
[0049]about 10 cBfgin enmbogimeriterthe bmnrphbumparﬁcﬂl%es obthgracat eff Formula I
t han aboyt 0.6% n reat er. than ab
may haF SAp Sl RERDRSUToNS CATiEnt R o BBY Br A AP0 e oceraygt than
aboutZr%’ rgf &heef thhRaBo@NoOy nderédfer ﬂﬁngb&ﬁt(ﬁg% hd @RaRP AN about 0.8%,
%°-no greater than about 0.05% or no greater than
no greaattrahan ghant 975, nﬁegrgmsr thah @b60]0.6%, BChsl@IaGr Banghder @5 Bodo

| k
aratr RO TS ey ot o Ok RS Bl oty 48 g
than abBRENI % nbreRet thed alssut 01039, W60 gFedidH tBad SbcaN 01015 by arisht.

so the val ues quoted are not to be construed as
ute, but with an_ allowable variabiljity

[005010 1 v%plwm be HBcIHRedH A theruprrioph T ahacs abl peaks of the X-ray
powdeE B IRR ?ﬁ%ﬁ@{ﬂé%@% Q%Iﬁﬁ&g cﬁx@qxz)chufe)rtegﬁéﬁep r from one

repara SO-provi are processes for
sampleaoepathien gng ao thecvdledsepioadd drbeotioi et cohstRmedmslabsdlutel butawith an

nor pho form or_ cr stalllneF or.Il. Th .
allowab#eaegg@ﬁéy Bt G4 oHoh BupeesrmeRisiin i Hytich AR hprgpeopeia

th a solvent, in which the particul ates of
(pagesFﬁ% aci d of

Fornmul a | in an anor phous form or
crystalline FormIl or Il may be forned froma sol ution
Procesg pf Breperatived from one solid formto another. The

process may further conprise an isolation step, in

[005 l]V\’hI ch Aﬂg ﬁ?@xhé{ %1] g)trg %opﬁﬁpk)?rﬂ%ﬁgcﬁﬁeéof the acid of Formula I

conventi o
in an amorphous form, or crystalline Form Ior II. The processes comprise the step of

contacting the acid of Formula I with a solvent, in which the particulates of the acid of
Formula I in an amorphous form, or crystalline Form I or I may be formed from a solution or
converted from one solid form to another. The process may further comprise an isolation
step, in which the particulates may be isolated by a conventional method, such as filtration
and centrifugation, followed by washing with a solvent and then drying (e.g., vacuum oven

drying, air drying, or desicator drying).

-10-



and centrifugation, followed by washing with a sol vent

and then drying (e.g., vacuumoven drying, air
waleoosnss78@r desi cator drying). - 10 WO 2008/ 1587B0S2008/007589

PCT/ US2008/ 007589 [0052] Suitable solvents for use in

preparing t he particulates in an anorphous form or

cryst e not

100521 £ o S8 bl eoflse i ept s i Hn B ffebE form.

or crystARMBIFRIM)T or TERIcANR, bRGFEAG: liThB&PO! BfEoc&Y6As) RRMEAEpetroleum
cycl ohexane, nethyl cycl ohexane, benzene, tol uene,

ether, pﬁwa@n@exarm(s)ahemamanata@@mtanémwlqma&aé@ cyclohexane,

methylﬁ%g)h&%%raqb g) u%gé Q%legl C{%Iltrg.{ m?j%lggl{e}l%né D%Ii@nnated

hydrocdrbéns] lufdlhlx(ﬁﬁ% atdhecnsmeﬁiah@ (OEMH M 2t dickbloethaat Niandichloroethene,
trichl oroet hene, carbon tetrachl oride, chlorobenzene,

1,2-dichlgepetlrang @é@r&ﬁ@ﬂwﬂﬁi@n@@%me ArigliReethene rarbey tetyachloride,

chlorob%ﬁ%&[%n% t’nqglgg{ll’?éthx beﬁ%ﬂ%iﬁ COMC Is, g%&f&il?% ;rrcﬂf Q\gg{%g{r]ag

1soprop&nolﬁm11n0ﬂ)r,op2ncﬂm Jbavayiel, Rebuvdnol, 2- mmxyaemawl buiam:bl 1-
et hy Ieneglrcol ethers, inc

pentanq:}, 2%@@%; hagpl, grethqf@rleﬂ?po]t lagglg ngleglgg\l&ggl( mgﬁ)h i%rcluding diethyl
ether, thdrRleth t— u %EP(MTB‘EB‘EH] hen lether 12 dimethoxyethane,
| - teh h er, 1, 1 -di

oxyet hoxynmet hane,
bi(2-mé&h&x ydithpdjeleery hil abrmnmoxgmdthame L2 d;metk@t)@mmnel aml angliohey

ketoneqag\-tepggcggg qu%tgr?eg 21t6ano %;Lylg%l? |ke¥§)§.tf. g&@é)g/E HH:)[%mst h(Ypyl ketone,
methyl b38R ¥EWne kﬁ{dor'ﬂg ?Ms&lﬁtyl ERoRY ?AIBK'F E&t@isnﬁlcﬁﬁl‘iﬁ‘g’ J'nethyl acetate,

acetate, ethyl formate, eth acetate, propyl
ethyl foromteaethy! a@mipowpylaayetasq, e80prcwb aweyate,a@@hwleace@m and butyl

scese s Sl EAVRERSABRpbAGY MU B SBHoRE, gy nctuaing
formanfu@é rmrN dEnethyIibreh it e YD MEF) @ 1eN- aa\&hylawﬁjxmde nitriles, including
|nethylacetan1de nitriles, includi

acetonie S PHESRIChI R Db fosidsr DM By ssithpes. such sulfolane;
nitro cc?rH 13?8' gs%cfl %ﬁaOmgtHﬁx{e%ﬁ itrEhDe Rl Ihgt%lt'dacggles éﬁhﬁ 59N methyl

oun such as ni rone Baneaha hi enze
pyrrohh@dm)t pawethgisetrahuchofasan)tamahpgdofurpy (THF), iilexane, smdrmdridyde
t et rahydr of ur an, tetrahg?rofuran THF di oxane, and
carbox i R uCh £54d5H% P TEBIQIeacelif afidaand siiuopagetisyacid:

phospﬂoﬁdrﬁllalaéj Qe &l h&(aﬂ%tﬁjylpl?cﬁ héaiides Qﬁ%ﬁ @hifide@®hr; and mixtures
phosphdram des, suchH as hexanet hyl phosphor am de;

thereofcar bon sul fi de; water; and m xtures thereof. [0053]
The particul ates of the acid of Formula I in

[0053];r ﬁﬂ y elf;g]a(em F ét?F |8f g;rc cf ?ﬁ %‘i fjm S?%ﬂlg% ?81(}%{& rclgﬂ]bg E)repared
from aGONYiBA Lk Sigly dTRhH8la of Fbﬁﬁlhlddlulﬂl soleﬁt waig édn%ﬁtﬁﬂlal fhethods,

cooling, chilling, solvent evaporation, or addition of
including, by mot limted é%tcootlggm}lllp& sgh@néemg;am@m or gdgiition of an anti-

solvenP’ OCESS for preparing the particul ates of Forml

[0054] In one embodiment, the process for preparing the particulates of Form I
comprises the steps of (a) preparing a solution of the acid of Formula I'in a solvent at a first
temperature; and (b) generating the particulates of Form I at a second temperature. To
accelerate the formation of the particulates of Form I, the process may also comprise an
seeding step by seeding the solution with crystals of Form I, prior to or during step (b). The

process may further comprise an isolation step as described herein.

-11-



conprises the steps of (a) preparing a solution of the
acid of Formula | in a solvent at a first

W@ 209pas@sur e; and (b) generating the particul ar€BEUSF008/007589
Form | at a second tenperature. To accelerate the
formati on of the particulates of Forml, the process

100551 So ¢ 135 SRR GRS bF Brepiie i any Fotgbios IECRAE S Ffifmia
includi®d, Bt A6 limitéto, BIl OfeRiSolBY sdlids (SWRh a§ BBosshods form, or Form I or

iSol ation st %Eqas described herein. - 11
II), or ROBEY BERRE. seistionef gep 9 Inay] WoBspargas 8 satyrateshoraarly

e prepared fr for of . t ' f I .
satra PR S B, bl P R Biopgan e
prepare@%ss@iiviﬂ% a 3UHICHHR Uobfr &8 the hcif Of Foim@a I ih the, so¥ent at a
m xtures thereof. The solution of step

> L a) may be .
tempergheeghptad higher thaathe frsé teraperafies: Bych thats M’S?ﬁtl & sobitinn ip gllowed
L j .
o cool B AR A or I BRSO Mo S, T
sufficieatiimbantestithaaEid of Fofmiilad cas be estimétod baded on théisélbbility of the
solvent at .a tenperature that is higher than the

particulafes f Hogmldp shesodvens athe dissitiempgianire yghigh Fap bofetpgnined using a
methoddMEE Eilﬁé}s&f)ﬁéillécpinttﬁﬁaﬁ! rst tenperature, a saturated

or nearly saturated solution is obtained. The

sufficient anount of the acid of Formula | can be .
[0056] est i ndfredilyateagemature eaysmhgh fromt rponrf temiperatyra te aloauit shedgpiling

) f Form] in the solvent at Jirst te ture o
point of fecsAeRh it HERAPAITALCHLAD ‘iR Ao RRaRAC FBS 150 °C, o
from attit 2000 akbut! 190 °Ch THe’eddrd telPORfIre Atk§ rhhgeStrom -100 to 100 °C,

tenperature may range fromroomtenpérature to_about

from abdwg -Hdid aheyt 5@ T nfromrabphie- 1960 veait 308CH20 tar alnpt 26 f¢, fogm about
200 C, .f b 5 '
2010 sh 005, B0RafispPLET ARy B0 TRPHs Kb mal bOMgher o

lower thai)@e tie Sitie ds08e becoh@QerperafuinTahanimizbhd vieklmdtthSefficiency
C, fromabout -10 to about 30 C, 20 to about 28_0 C,
of the grpesss o6 Geconddemperanise is nosmatty seito Pe Wb thegirpigemperature.

about 100 C. The first tenperature nmay be hi gher or

| ower , S it apdi@ting th
o] 67§18t A, S SE O dogTg

solvent fremsbe soldtior atbe ateond termperanmel The sndvent evaporatsonegan be

...than the first t erature. . [0057 n_one odi t .
facilts o Py, 'BE PA'GUSGE VRBPFo eOnbiPhedt B CURRRREI F solvent i
acetonithiR, diRAlo¥eMbthah® MMIFE 1 AadibkdrRNmdthahbIg 2 58686 Eyethanol, MIBK,

tenperature. The sol vent evaporation can be

-aceton¢,debutancl; MIHE, RMAG;ietpnab gthyhaentae, ivehuivimcete, fgopropyl acetate,
sol utj on. ' t he solvent is
l-propg%oé?lgjrﬁ,{i\gﬁk;ﬁgfgﬁgg@g#g? éa“rrleeoff' DMVF, 1, 4-di oxane,

nmet hanol , 2-net hoxyet hanol, M BK, acetone, 1-butanol,
[0058]MTBE, IaMnotheg ehdodimere] thy paacelasdserf Fosmtury formedbytoepling the
_isopropyl acetate, 1-propanol, |IPA  NMEK, THF, or %
solutiogitg thf sccpbiedieratprso 98 ihis qasen HieEFOrEHBBRFTABHE IS 1o & be lower
than th@3rbe tetpelafiite On 6/¢ Shbod@hfenf, UhdERAVAY iCOME, 1%-Ef#Rane, methanol, 2-

methoxyethanol, 1-butanol, 1-propanol, IPA, MEK, THF, or a mixture thereof.

[0059] In yet another embodiment, the particulates of Form I are formed by adding an

anti-solvent to the solution at a second temperature.
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solution to the second tenperature. In this case, the
second tenperature is set to be lower than the first

WQ 209pas@sure. 1 n one enbodi ment, the sol vent iBCDNE2008/007589
1, 4- di oxane, nethanol, 2- methoxyethanol, 1-butanol,
1-propanol, I PA, MEK, THF, or a mxture thereof.

[0060] [ 0059 uitﬁ)lg tlgglgié{gﬁ 1nc§§jﬁ)ehghpﬁgﬂlot ltulﬂfteﬁ) k;&wcgllbgﬂ é(?Ifncludmg

Form Fare torne g an |-so
petrolewi) lethet,@entiine GheS(aﬁéI(@);i hélﬁﬁm loataué dsooctah2, N}@lcﬂﬁﬁfﬂné S6jchthexane,
PCT/ US2008/ 007589 [ 0060] Suitabl e anti-solvents
methylgyglohgyane, berzene.doghe, (Nylane lgtralin, 2Ry qHeRs:ishinginated
u en (s
o Q514 P RERR UG oMIPT: B ENERE ) it
1,2- dlclﬂetdame@y Cdltbdnef«ﬁne trididoroethane, ttiithierethexy, carten teedchidride,
cunene;_ chl orj nat ed hydro rbons,, |nclud|nq
chloroban@w&r&ﬁﬂﬁawe(@émnzeme 2lenhoy Hichidingisgpropanol (IPA), 1-

propan(gi;r Ii‘bqra‘ﬁm or Sﬁ}ﬁ nﬁbutalhl% ?rle‘il?}hqr Q&anﬁﬁeﬁah&f 9 Byethanol,

oroet tri or oet iene, carb
and ethykehegydtdlpﬂhds 1nch1kiingd1btény]zaher, dasngropyl ether, methyl t-butyl ether

MTBE) S BheSHARES Oy AT RO s et 2 ey D Eer Bk anol

dimethéxyRdtRaf 2 23dlﬂﬁtﬁb‘k|ypfo Qﬂé %HQ |amsél'ePI%‘&b§é§0lncludmg butanone, methyl
2-'et hoxyet hanol, and et yl enegl ép lk et hers,
y &

isopropyhk¢tank, n@ethlyldllh)ﬂlkcémtreand Qiﬁifls(bpp OlhfeGMIBiél lggters, including

methy geeli)sin TSR dhg st TR a5 e pPpspHctectae. jsobuo

acetate HriESu@eBRtd) 3l®onzted, A1 dh B ey ine RafdnaR e d PRoHOER; carbonate;
ket ones, i ncl udi ng but anone, net hyl i sopropyl Kketone

nitro conepawnds. Hnelyfling sxisoraethanrianderitrpbenzgngs lnelarogusicshearbon sulfide;

including nethyl acetate, ethyl
waer; éno'\é'rnrr%’%mregﬁiegéq% acetate, propyl acetate, isopropyl

acetate, | sobut yl acetate, and butyl acetate;
[0061]car bonﬁhastwd sullerds mg wsedys & selverfantrsal wenapair,shopsit efi#ormula

Thasa gl?&rygﬁ?qa\tﬂgg hégolﬁg{{p %Q%gtp%éguclé gLng (gmt ; Oﬂz tne soqvent and the
anti-solWeh&in'a sgﬁ'\g:n%?fﬁ NpRent e 80kt leBQ%ﬂtﬂallW}ﬁﬂmbY@ [Rn¥ %H{b‘édlment

are used as a solvent/anti-solvent pair, the acid of
the sol Vet ITHF, incthas yethinag heMS(| IR, pr gfnuxturdn@e@@f \eadtthe aatihsolvent

t t t
s nenabfll NEEBBL SR SRl BRI el In 0Ol hE e
solvent/@fStolat phirlid YHF &b, CHE/W 200 DMIAINHIBE b DMFheater.
solvent is THF, nethoxyethanol DMSO, DWF, or a

m xt ure thereof and the anti -soI vent _is hexane(s

(0062 VT BE. Tt arEherAmaimpat, SRariaHEes Haast | orf AOraiReh repdding

v sl RO ELSEL G i G e, s

THF, nhéthyefettanol, IBVISOyDMEF @y mixtine tbaed)ﬂ and dteeamtles‘olﬁmt m Hexane(s),
are forned by adding the sol utlolil1 anti-sol v

nt
MTBEgfolyene. eRIgRY! 1ceHyo et el Bt 2 MK BHRErOb dityier efbodiment, the
solvenF&t ?dﬂ/edt%alr-{ﬁ HARRARX YISTIAAR,; 2-RIER x yPMEnoMexane,

m xture thereof; and tHe anti-solvent i's hexane(s),
DMSO/water, or DMF/water.

[0063] In another embodiment, the process for preparing the particulates of Form I
comprises the steps of (a) preparing a slurry of the acid of Formula Iin a solvent at a first
temperature; and (b) generating the particulates of Form I by exposing the slurry to a second

temperature. The slurry can be prepared from any forms of the acid of Formula I, including,
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MIBE, toluene, isopropyl acetate, water, or a mxture
thereof. In another enbodi nent, the

waisas78@nt i - sol vent pair is THF/ hexane, THF/ REX/E82008/007589
2- met hoxyet hanol / hexane, DMSQ water, or DMF/ water.
[0063] In another enbodi ment, the process for

repar.in f Far r

out xR G0 SERRREL, U5 B w4 ARy o

mixturds thétedf. Snievpﬁﬁéesafma@' futthéd contRi¥p @rseédin e stepadd/obhn isolation step,
generating the particulates of Form| by exposing the

as descebegt hgfeilg a second tenperature. The slurry can be
prepared fromany forms of the acid of Fornula I,

[0064] | ¢! “%‘8% an%l%eé’gﬂd%% er glgg?%d @551‘&0%!: Q9 éﬁ%d Hin. In

not limt e such as an
one emhmlhwlnq ube §advent iDscekaritile, chrordﬂ))rmpdhchlnsromuhm DIMF eh#l-dioxane,

methang ] B K e B e Rasesk. Thdbll S Dviso,
f
ethanol, %‘F’?neﬁfﬁe EHA @Mﬁ%ﬁgé&%g@:@%?@& ?s%tﬁb%"}"l aé¥tdte Apropanol,

erei’n the Sol'vent 1s
IPA, MEKe(THIF twater or & mintuod dremofdi chl or onet hane, DM,
1, 4-di oxane, nethanol, 2-nethoxyethanol, M BK,

006512 U8 G RE g e B pro B 2o R Rfes of Form

I comph§é%tll=ié Wep@@ie((ai}'\bfbpahﬁg)ﬁrs@mﬁbn A€ flealcR) of IF@HRRANG a solVdnAat a first
THF, water, or a mxture thereof. [0065] In yet

temper@mm, ﬁb)rfomxgon saming hyheoobing shessolytinn toracssartd-gmpReiture; and ()
generatl:xJ gst lﬂrt%tu?aﬁes $fu1%:%rﬂ ‘%\4 ){Iﬁ)’gﬁr 'tﬁeeﬁux%x'pg%gﬁf??tsmﬁie l(e%)mg and

coollngs@}c‘lld%ntrtﬁtpr@cd‘ss el futtheondirige @ sedding §top andror an 1solat10n step, as
slurrlng by cooling the solution to a second

described Bpeitt ure; and (c) generating the particul ates of
Form | by exposing the slurry to one or nore heating

[006612Nd CORld fig: &%p%:?&'ldt ePJtQ&:E%ﬁd R¥%olveht Biras @efiRdd ﬁe‘i"elﬁ In
seedi ng ste or an isolation step, as described

one embediment, t[l@@(ﬂ@]:ntﬁheceftommﬂeahﬁi-dmmon& mﬁm[yamam@sl\/ﬁmi acetone,

e BB T B B AT g 3 R o
The hegtlﬁgi‘&rf@é‘db?’fng %g@ﬂe m'\g Wpﬁ_l B dhga ter%&é}dﬁl?@ﬂnge BEtk@aR khbout -50 to

- pr opanol , water/ T or a

about lrﬁ())?Cu pbouths) tpdbout THR °(5€Qil°ﬂh@0aﬁ @beWA0 ° 5@%@240@9“%%)
o TR £ SISO ST i

aboutﬁbmyt 80 C, about 0 to about 80 C, about 10 to about
80 C, about 20 to about 80 C, about 20 to about 60 C,

or about 20 taq ab ut 50 C The cuI
(006715 heachee Brtiesaies Phihe 423l € rmaa | nerrshins Forml G B¢ prepared
from aRbRIBBHSH slurry of the acid of Formula I in a solvent using convenuonal methods,
including, but not limited to, cooling, chilling, solvent evaporation, or addition of an anti-

solvent.

[0068] In one embodiment, the process for preparing the particulates of Form II
comprises the steps of (a) preparing a solution of the acid of Formula I in a solvent at a first
temperature; and (b) generating the particulates of Form II at a second temperature. To

accelerate the formation of the particulates of Form II, the process may also comprise a
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froma solution or slurry of the acid of Formula | in

a sol vent using conventional nethods, including, but
Wmoa0shs48a ed to, cooling, chilling, solvent PCT/US2008/007589

evaporation, or addition of an anti- solvent. [0068]

I n one enbodi ment, the process for preparing the

part.i cul gt es, of .Form C rjpses he steps ,of. (a
socing s R B M crGHBHY B85 st et (Bfipé fep ). The
process%Wﬁ%e@&orﬁpxﬁéera%tlsolﬁﬁmﬁéﬁhyﬂ&bﬁﬁétﬁh&%. generating

particulates of FormIl at a second tenperature.
To accelerate the formation of the particul ates of

[0069] For m The selngop pmb@pren?vdér% agp fsmisd the acid af Fgymula I,
8 S2008
netudiy BOEAITse ol SRR 8Ts (PR AP b BhofY i Sk Pl 1or

IT), or it furé&Othefe®P. The soldtién opgt@p:@f;sndy&ze prepirb@hs £ SatirateRicoraarly

i solation step as descri bed herein. [0069] The
saturatedsiolittioprat gherfitsetepnsprinied Thesatuzatgd poRarElysRuraied selpHopmay be
preparegg)%%sos'ollvdng a sfﬁiﬁ %% ?Iglb)gﬁ afstﬂg %mg ﬁDFFBﬁg"'lg? n ﬁfe so})ven&at a

temperdtu®/that!ik highef thah xke/fils ténfyes eofe, s@h&hstobvhbm (m: solutﬁjnep allowed
( z may be prepared as a saturated or n

to cool infha e AMEBIAHTE GRS IERILY SRR lmoe is ehfgined. The

sufflcleﬁ%ﬂ%@ﬁtgﬁ e 2(3133& Bf F¥rmi@h ¥'cqh P? estRhitbh BEeHRY tf?cesolublhty of the
prepared by dissolving a sufficient anmount of the acid

pamcukafes fo Forhdl in tha solventsa itheefitst einperatoepbichtcan detdeterminged using

hj gher than t he&,\t%c?t %e erature, such that, when the
a meth WibP 3 Bersen n!§edol to the first tenperature,

a saturated or nearly saturated solution is obtained.
[0070] The  SH{hE eh®BlindIRURE paitichResat FAralTl herfotheal by eapohsing the
esti mated based on the solubility of the parti cul at es
solventdforr thensalutiomatithesesons ésmpesaturen el e sodyent eyaperatiogcan be

o SRR e RPN oy RSB e o

DMF, 1 h&li@aink] ﬁa@ih&h@ﬁ 2Qﬁetﬁexy‘etﬁdnoaﬂeblftmamﬂpmpaﬂwlamavmim@ THEF, or
the solvent fromthe solution at the second

a mixtyre fhseeaft ure. The sol vent evaporation can be
facilitated by applying heat and/or vacuumto the
[007115°! Ut IR0y ofdr Qﬁﬁ @1%91@ tH@E%rtlcﬁlgﬁ":s P LFBF:H i1 4re forada by cooling the
1, 4- di oxane, ano hoxyet hanol , 1-butanol
solutloﬂ{@tmmnmidteh@éxam\tEK THF, or a mxture t her eof .
[0071] I n anot her enbodi msnt t he parti cul ates of Form

0072 b 20 S TSRk, PSS S e AR s

an antiRBeh€td @t 86luibn GOMAsEtHdaeinpEaRde. bl(n achibrﬁl@dlﬂﬁnt the solvent is
anti-solvent to the solution at the_ se

THF, methpweshanob DMﬁO@ AME nerotmivate thengaf; %11 @@rﬁntﬁ-%olvermrrs hexane(s),

thoxye or a mxture thereof; and
MTBE oéu a)r%’t ?Nta{@’l VETPH sgﬁté%gﬁ%( s),
[0073] In yet another embodiment, the particulates of Form II are formed by adding

the solution to an anti-solvent at the second temperature. In one embodiment, the solvent is
THF, methoxyethanol, DMSO, DMF, and mixtures thereof; and the anti-solvent is hexane(s),
MTBE, toluene, water, and mixtures thereof. In another embodiment, the solvent/anti-
solvent pair is DMF/MTBE.

[0074] In another embodiment, the process for preparing the particulates of Form II

comprises the steps of (a) preparing a slurry of the acid of Formula I in a solvent at a first
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MIBE, toluene, water, or a mxture thereof. [0073] In

yet anot her enbodi nent, the particulates of FormllI
w@e@sfini7aed by adding the solution to an anti PGDUS2A8/007589

at the second tenperature. In one enbodi nent, the

solvent is THF, nethoxyethanol, DVSO DM, and

m xtur t hereof; ~and the antji-solyent is.hexane(s),
temperafhrSn (1 8RN DA PSR Gf B BR EXBOHDE 11 SHFEN fofsecond
temperdtiROAERNrry EdMCheSREYARE RN driy RAhY 8M'theRRId of Formula I, including,

DMF/ MIBE. ['0074] '1n another énbodi nent, the process
but not tioritedrtepal, isemisohids, salids Guthnasemn afiorpbous fiokm, eoligrm kessll), or

. t he st of (a reparing a slurry.of the idof. .
mixturep feidt i HioLESS BTy MR COmHERE &seedin singohin Belaen siep
as described B$&i@08/ 007589 tenperature; and (b) generating the

particul ates of FormIl by exposing the slurry to a
second tenperature. The slurry can be prepared from
[0075] any f dibadirgfandtsecansl tamperapusenanidghe solvard aje phdefineg erein. In
one emERimshB A Al iSicerofi 2BiorgtprmaRehidForh GHEE. BRARCL-cioxane,
methandl) 8- 1REBERFEhATRY, NMIBK&luche/idxans R aaemt, Nhusiry, MIBE DMSO,
an isolation step, as described herein. [0075] The
ethanolf gthyk acgiate, SEBB Armasenhepanerigebusyl acetrie, septapyt aggtate.gdspropanol,
gs ej . odi nent, the solvent is
IPA, Mggét oni’‘tri %ré,bp% gtﬁgé)g]r%fﬁ%ggi chl or onet hane, DM,
1, 4-di oxane, nethanol, 2-nethoxyethanol, M BK,
[0076] t ol uerhe anerphasPartiatatooithe deib wf HoohyulaNEBE be Phdp@red from a

ctiof SRRy o e SFEREh 5 15 YT R SRR ooty i

but not Makited it Feooti@b SEhillRlg, SolWénteVipgdrady, 8PAddiliSP éFin dhiBsolvent.
anor phous particul ates of the acid of Formula | can be

prepared froma solution or slurry of the acid of
[0077] For rrulla ope embadisrani.che prasessfor prepantg BisAmarphensparticulates of

inckudi R . i : ' . ELLiong,
the acid GFEAIE cofilediihe W5 436 bRontaPh LBuaf Bt oDk or Formula
in a solv&R &tk first tomperatoindgb) gerdehatingrthe emsrhons pargipalatasgt a second
t he anmorphous particul ates of, the acid of Forpul a |
temperayiyr RERIOEGHS M3YeHE0 SIMPHSe 35rigpiatiomifeR ag@@%ﬂpeﬂﬁwlr& he
acid of Formula | in a solvent at a first

[0078] €MPerFHeUoftichn (b‘eéar&?aﬁl@cf £bnN8y tHEn SEPP RS Formula I,
particul ates at a sécond tenpefature. The process nm

including,dmt conjimitse tawili sohiaoliden selidsfsurh adas@mdsplbusdpan,or Form I or

0078] .,The sqlution can be prepared from any for of
D), or Uizt fheRe- G safton of st CPUBRAGS PBREeAGS PR Bho Bl
saturat@ doluS1htIRé Fiekd terifdrh@ise. (BhCanaEted dr ABEH PRSI ROMtiodmay be
Forml or 11), or mxtures thereof. The sol ution of

preparestspdissol vingy svEligienspanaut gbthg asigiaf Fiormylaringbesqlyent at a

sat ur a .Sol ut i on_ aft .t [ .o
tempergtgfeu{hg{ %311%1}& Klréa{élr Sc/ ?fg%{%?g{%@?% gf]ﬁﬂf’%% %rrﬁa%ﬁg% ;—(nﬁtlon is allowed
to cool to the first temperature, a saturated or nearly saturated solution is obtained. The
sufficient amount of the acid of Formula I can be estimated based on the solubility of the
amorphous particulates in the solvent at the first temperature, which can be determined using

a method known to a person skilled in the art.

[0079] In one embodiment, the amorphous particulates are formed by evaporating the

solvent from the solution at the second temperature. The solvent evaporation can be

- 16-



prepared by dissolving a sufficient anount of the acid

of Formula | in the solvent at a tenperature that is
wohe@hase7shan the first tenperature, such that, PGETER20081607589

solution is allowed to cool to the first tenperature,

a saturated or nearly saturated solution is obtained.

il By RS PR Bl Y Ao g Pl Bven s

ethyl foﬂﬂﬁtte Gub@yPacetdle, IMTBEObY £ Rfixt@te thBRof.i r st tenperature,
ch can be det’er ni ned using a nethod known to a

erson skilled in the art. [0079] In one enbodi nent,
[0080] t he afmapgiberenphadiment, theamerplousPariqulaies &9 é@m@tbwolmg the
sol v h I
sonuio Qe SERAB R SELL T G S, AoREROR e
2008/ 156780 PCT/ US2008/ 007589 facilitated by applying
[0081] heat amstétamotire emmbotimdnine, thohmbiphous partioulates ateofdimed by adding

the solvent is ethyl formate, isohutyl gﬁ)ﬁtate ﬁ
an anti-gplventp Hhe YoUUROTALBY Second SEIPSL#UEn I 1FEF CEPRBRGREfe solvent is
r
THF, e SRRSO DN RSO SR St
MTBE ttbmeae|waet, ot 8 nivkitre [H2T] I anotledr earboklimeentetib sdivestianti-solvent

. he anor phous particul ates are forned by adding an
pair 1s Eﬁ%ﬁ‘%@lwm&ﬁ Tsol ution at the second
tenperature. In one enbodi nent, the solvent is THF,

[0082] mst hoxy gthaReter eRIWimEAthe AmofpHBuX EﬂﬁféuIalf&ra@@fom@ﬂ Gy adding
he anti-solvent is hexane(s) tol uene, water,

the sohmonao rinventirselven atetosecond tearpstaee. ém@g@ ewbadimenpdhe solvent is

g

MTBE 2RieRb Ok gte ) @k hingitthat ﬁ&rétffe Ih andther diybatitiemny thetsbBJent/ anti-solvent
solution to an anti-solvent at a second t enperat ure.

pair is THEiegansm@iddMyvaterhe sol vent is THF,
nmet hoxyet hanol, DMSO, DMF, or a mxture thereof; and

[0083]t he arﬂl )yetsﬁﬂo\f terﬁb%dli}ﬁéﬂnﬁl(a?%ces n‘gt &{aﬁe E@E@am&‘@h@ﬁs

ture thereof. In andther e nt, _
paﬂlcumSVﬁNhé aaidt iof Fotnralatl copprrises the Fiaps héﬁaﬁp@p@nng a slurry of the acid

wat ey. [ 008 In et anot enbod
of Forriaddd & SpFniA dyliet KPR BIRb SEFMIY FE gmeyppug partculates
through PRas@ ofAv@bioh @t H‘dl‘,ébnld t@lﬂﬁ@f‘étu?@ STﬁ@ﬁuﬁS/ RS b@F)re(paied from any
preparing a slurry of the acid For mul a in a

forms efghe eeitl odifoemilarls inclustimg rbat mtélmMO( bil, sgangalissi s9dids fraich as an

smor QR RAR G BEFLLGAD R L HID B SPSE R MR

the sol X ard &/ d¥inedl hkfeen. Al heXdmbfuaierathle, solveat iddhligofobmt hexane(s),
not limted to, oil, semsolids, solids (such as an
MTBEagibybieswate; beping AP foaier, G5ra mxpure shergdfyt ur es t her eof .

The first and second tenperatures and the solvent are

[0084]ats1| geg? e ABE Gl ?@%eﬁ%@gﬂa%ﬁb beldpBliSe £ prdparing

hexane
particulates of the a01d of Formula I in an amorphous form, or crystalline Form I or II,

including spray drying, roller drying, lyophilization, and melt crystallization.

Pharmaceutical Compositions

[0085] Also provided is a pharmaceutical composition which comprises particulates
of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-benzyl)pyrimidin-5-yl}

acetic acid in an amorphous form, or crystalline Form I or II, or a pharmaceutically
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MIBE, ethyl formate, heptane, |PA water, or a mxture
thereof. [0084] Ot her particulate form ng nethods nay
wW@k®e/1hes@ppl i cabl e for preparing particul at eBCHUS1008007589
acid of Fornula I in an anorphous form or crystalline
Form | or i ncl udi ng spray drying, roller drying,
I|zat|on and It cr. [1izati . . o
acceptapledBieast if 1 SHe EPRIST oTraVE GRBBIARMLGY fecesientoinycompination
with oneg)?tﬁrmgg ?girhi?a@t fz Eut?d%ﬂ?%@éép‘té?ﬂb YWHi6R o @RBIDIcRAS The choice of excipient,
I cu

to a largeﬁle)ﬁertn @(Nnmmgdcm rso¥h 2s (he-particplarinfddes @dminigtrytinn the effect

ot R GR BE 0 orhe 55h i, W B2 e of e

dosage PO rraceutl cally - 17 WD 2008/ 156780 PCT/ US2008/ 007589
acceptabl e hydrate or solvate thereof, as an active
phar maceutical ingredient, in conbi nation with one or
[0086] mor e Jhaphameasendenl |C9ma@s,1@9mamoéld@éhﬁe@r Hay e provided in unit-
e I
dosage %( r%@ﬁgle-@p%a%@?c*r&?t thnét g% S, 35 1 L%e&‘h{en%{rg?efer to

physwdlﬂ@dﬁscﬁiéte adin suitdbiefor @ﬁl;mrtlktmtﬁ)fnfte ¢1t1maﬁ fand h&mfﬂ)l sutgeastnd
on the solubility and stabi I|ty of the active

packagechipdbaduaily asds imdvia e e BAchiond- dogp sarfaing 8 Predefeypiegd
avani] BFRBGVR ALl OS] R, s St bt
associafion nth thiardquited @gerrﬂzmenmal amriesseut dxeipgints. Exangples of unit-dosage

rorms RSB G bl S B S o

dosage'f&‘i’)‘)SVI'nQ#I 8t h¥mAfstbdSABMBLSR JrtRuldples theR&dE. WinluitiI§Rosage form
contains a predeterm ned quantity of the active

is a pluraiigy eflidenti¢a unifedosags fomms p@ck@g@@ Urcesingle cgawines o be administered
. t herapeutic effect. in ocC h t he 89 e
in seqrigrii s aepearomh Braaeg BRI fiebt fotptiifo bEOYpls Bottes of
tablets BREdpsARS addottl@ropintdet pglongnpoul s, syringes, and
|nd|V|duaIIy packaged tabl ets and capsules Unit -
osage fornms may admnistered in fractions or

[0087] rrul tiph t@spaﬂa@;l%t@q Of the g1d of fiosmylaclpyavidgd herejngmgy be administered
alone, &J 1H %Hb‘iﬁ/ati%tl vaﬂ?@ﬁé Glﬁljn R{}ithe ﬁ@%&ﬁ@‘i%@ld&@%@% brledr fore
e a re

cont ai ner m ni st n segregated
other agjmwd mgn:sl&gles f'ﬂlmphaﬁnacqmitlesl aimpositionp pesvildssidupeeih anaysbe
S Oor ca

in Iude Vi ttI s of tabl su) es
formulpyge i §igHs G5Raglonns o e e st Ao Bl g The
pharmafbfeuﬁéh? c ngﬁt)nf ﬁ%@dis@ be BN @8 ds AR &ifledRYeaB€ dosage form,
adm ni stered alone, or in conbination with one or

includinpg delagemecxtGquemdbngﬁm puptaindrer pulsatileneondgrolledr, @ccelerated- and
eut |

fst-, (gl PRASSHETSA S e N RIS RS ISE Copthedl Ay e dosage forms

can be ‘ﬁ?éﬁaﬂécﬂsac@l@@ﬁ%etof&fn%nti&{al fieflods BRd eRhRiGads kidikh loaRbgdkilled in
dm ni stration. The pharmaceutical conpositions m
the art ésegonngwmaﬁé@naesa@d Roatrice efiPhermasy esuges dedified- #elease

Drug Deliver Technology, Rathbone et al., Eds., Drugs and the Pharmaceutical Science,
Marcel Dekker, Inc.: New York, NY, 2002; Vol. 126).

[0088] The pharmaceutical compositions provided herein may be administered at
once, or multiple times at intervals of time. It is understood that the precise dosage and
duration of treatment may vary with the age, weight, and condition of the patient being

treated, and may be determined empirically using known testing protocols or by extrapolation
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i ncl udi ng del ayed-, extended-, prolonged-, sustained-,
pul satile-, controlled-, accelerated- and fast-,

W@ 200885686 , programed-rel ease, and gastric rePEnUBINS/007589
dosage fornms. These dosage forns can be prepared
according to conventional nethods and techni ques known

o n SRR EH1 B 85 SO0 e FHiny it

1nd1v1d1MP ctlpéélﬁe ﬂB@A[%r@erégamda@ YBouDE be ¥&fustte ehefiiag ecdraing e ir iadividual
gs and the Pharnaceutical Science,
need anM&hQ:IQIOfEBQIOIQé}rJU gment ofag\peregrikadmivisterggor svmrvwl%l)he

eut|cal conposi tions provided herein
admmls&itg gf%% Eﬂ"?‘? ‘gd at once, or nultiple tinmes at
intervals of time. It is understood that the precise
A. Oralagm@ds@attbn duration of treatnent may vary with the

age, weight, and condition of the patient bei ng

treated, and may be deternined e i cal l known ..
[0089] t est i HBSFEPWP%C FOWO%Q??%HBY‘%? Elﬁrem ided 10 solid,
sermsol?cp Q)%lhﬁﬁﬁﬁcﬁgag riiS40084 08 Sr%ﬁ%traﬁ&? Ak 'ﬂséﬂ H’e‘i’elﬁr otaladministration
I'tro test I agnosti c further
also mdh.rctédnmtaﬂolingthda,tarﬂcmbhnguab adrhingaftagion. Snidable dwéldosage forms
eci fic dosage r inens houJ just ed aqver
includeqBEGraniig TG Re HHHEFRRAT PHSCBOUI AU EE Y SLLT ot
) fwih§ Bum€ ERAGI §0Bnua &% 8 NGV wn%\ﬁbmdﬂ@ t
pellets, W%@sfrg??ong@? tehe fotr)nul artl ons. ® A al rveseen
powderA@ngranstetsasqlmtmr{somglﬁGnhesuppﬁansm@,easﬂutmﬁ, ‘E@fﬁiﬁoéﬂ’rmké%s elixirs,

here
an s NG R BB e Rk PSRl mey
containtsh@br Medre ipRarrdcabiti ey d&b@ﬁtﬁb’ié t@fiersadreaacipieits) discldiag.cut not
| i ngual , and sublingual adm nistration, Suitable ora
11Hutedd©,s)ag@r$ dilkess, dilyentgddisinigranis sveHHS agepis; Biricants, glidants,

colonnéggelf-n % dgs-rﬁ%a&L q}smhﬁil ol'ﬁs Fw{:ét@xﬁﬁggg%r{é? eg& gﬁZS\nml}] a ents

granul es, bul k pomders ef fervescent or
[0090] non- efBiadete &€ granulgparadmpart oohegrvaneﬂses p tadetupicosire the tablet

enuIS|ons suspensi o fers
remain g AT SRIES s D B AEROR FETYRE L5k S &R no
hrmted' t0 gsrt%‘éh&n b4 as dobf sRRA, PEGRIKtAER and PFP@8latihi288 stilch (e.g.,
contain 6ne or nore pharmaceutical |y acceptable
STAR@HrlrSD@) sgetatme;mgaps gmbg,as aunrgsg,cgl\a@se,kﬂﬁp(trﬁgq, mqlpsses, @gd lactose;
ders i §i_ntegr [
navural g spathofc Epmocel oS grd i RS aglh BeliE Bkprof fish s,
Panwaldg Ny @ LN muanh%wobm@gosm SdHrbEk yageinglsel o,
avor

I ng agents 090] Binders or granulators inpart
methyledhégssevenleygm}dmltd@m VPb Vergumel afqg’eaf alactan, powdered

tragaca) gp g Ay ?ra%\ﬂ"h a&eﬁlu?c}ste? rsuglgWérﬁflsdeﬁﬂlosé%ehﬁggg alifider s

] ors i nclude e not
carbox?inaﬂfy'ﬂ Féllulﬁ&&daécaﬁm(; @cﬁdiumtwholxympdiyhteihﬂbm Uimh}a ndllulose
elatinized starch ( ST
hydroxagariellalnse HIE) QU oumromysllase (Hek R mbimd syt

cellulo@OEHPRRY Offerocrystalline celluloses, such as AVICEL-PH- 101, AVICEL-PH-103,
AVICEL RC-581, AVICEL-PH-105 (FMC Corp., Marcus Hook, PA); and mixtures thereof.
Suitable fillers include, but are not limited to, talc, calcium carbonate, microcrystalline
cellulose, powdered cellulose, dextrates, kaolin, mannitol, silicic acid, sorbitol, starch, pre-
gelatinized starch, and mixtures thereof. The binder or filler may be present from about 50 to

about 99% by weight in the pharmaceutical compositions provided herein.

- 19-



natural and synthetic guns, such as acacia, alginic

acid, alginates, extract of Irish nbss, Panwar gum
w@bastse7gum rmnuci | age of i sabgol husks, PCT/US2008/007589

car boxymet hyl cel | ul ose, nethyl cel | ul ose,

polyvinylpyrrolidone (PVP), Veegum larch

ar abo t owd d t t h
00913 1 o RABSL Ay NRTLE e LERRCBE: Bt Bh pABhace,cutcim
sulfate, 3RO5R! Sorbit6lAEIRPSENRIOIHL, @ﬁldl@deoﬁzﬁ)lﬁ@hﬁhmml Sodilbrd Thloride, dry

car box nethyl cel [ul ose, nethg cel I ul ose,
starch, m@&({@%w&@m Certeiadlilupmts) such paimsnyielolegiose sprhitsd ssucrose, and

1nos1tol( wg%) Erelg lﬂaﬁ ??ﬁgfec?égl)é Iq}lgpﬁftg )e/(!s?n 1&1@% Bko}%ﬁ{ﬁg @E&%ﬁc&r&gressed tablets

that perﬁiﬂ @Eﬂtd@fﬁtﬂ&ﬁn théMoulLbRehevildg. SMHEImtthstd TabléthCan be used as
g Mar cus Hook, PA); and m xtures thereof.
Chewabﬁﬁakfbﬂe fillers include, but are not linited to,

talc, calciumcarbonate, mcrocrystalline cellulose,

[0092] po""defs%ﬂa&% éﬁé{ﬁteg%msgﬁ&h&é‘tb% ﬁre‘&ﬁs‘é’hhﬂed RENRLL %Iegtonite;

st’arc re- gelatini'ze
cellulo@k ,aemch as mdxmelmwsesand henbenymeﬂilybehulnsha rwand grodiats; natural

I R T -
pulp; CMQ AAR& dePRTSREs %GE}& %&%@%&@ﬁé@m&@ﬁ%d ptyhdR! Such as

| uents include, but are not limted di cal ci um
crospoxpa«mqo loectse-linked stamhﬁs,sxalcﬁtan@aruoactﬁomecroqmtbhlmg lcellulose, such as

. sucros 'nos ose i.iol '
sodium 6 Elgole poleCriip GR==SHE SGaher CHOLBERTT Syt gPRRS Hien
tapiocaGtdrtig g pr@%@lﬁuﬁﬁeﬂ@tﬁfﬁht elays; adigh©%8d nERfudés tbreof. The amount of

sucr ose, i nosi tol, when present in sufficient

disintegyamirinitkg pharmyaceutisat eorppesyiqnsinsavides hesein vapisp PR B type of
formulét%)b %&? is rgi]cﬁh &gée%fgéseghgagc?r (ﬁlhgln l(jn&g% gtsﬁlxeby

pharmaébmb b@mb@sbh@ﬁﬁ;ro[vﬁl@& REreBuinag bbﬁitadll fsomtabgute$ o about 15% or

include, but are not limted to, agar; bentonite;
from alutt [ §p 3Bei 5% by veaghtafrdjsineerant-ose and

car boxynet hyl cel | ul ose; wood products; natural

[0093] spon 9 Kuitable 10PAGHEARHRE iRt 'afbsmotiﬁnﬁ'téal' t6, @a@élgm SeHFSe;
such as guar gum and Veegum HV; citrus pul p;

magnesumﬁedratnkmdleczéldlh lightmjnesal ohl; gb’ccmmwdm@é,l tagrgtol; glycols, such

s e RBER G BRERER: sBLFTPRRY, SRRV L50m ey st e

hydrogBh£E® GE84A¢ bilN@chidipeatis oib blomsed 6QHudToHLAGIL) hsesame oil,
| ycol ate; polacrilin potassium st arches such as

olive o mqmﬂlaa@msoybmrap@ @tl%\ﬁtéwate ethy] eleatcsethyldaureaisg agar; starch;
tl
lycopoﬁlﬁlgnr %el%c% Of s hzcg%of‘sh @é@pﬁg@&b@{w : n%g@@ét Ha¥Pmore, MD)

ran

and CABD-SHCR (tiboalCoc OfTBO§tbh,l MRAY; pidovixteds Hetaifn Thaphasnaceutical
upon the type of forrnulation, and is readily. )

compoapgesepmvmeé heaem FRAYECOptain ABRYE Q| tosabopy 5‘? orpy Weiehy of a lphgcant.
pharmaceutical conpositions provided herein may

[0094]00nt ai §ifab 1ﬁﬁ9wleu§e tceuélga%ﬁhc%%%&&de fe RBLERIL® (Eabot Co. of

about 5%y wei ght of I si ntegrant
Boston MA) and asbestos-free talc. Coloring agents include any of the approved, certified,

water soluble FD&C dyes, and water insoluble FD&C dyes suspended on alumina hydrate,
and color lakes and mixtures thereof. A color lake is the combination by adsorption of a
water-soluble dye to a hydrous oxide of a heavy metal, resulting in an insoluble form of the

dye. Flavoring agents include natural flavors extracted from plants, such as fruits, and
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[0093] Suitable lubricants include, but are not

limted to, calciumstearate; nmagnesium stearate;
worReensd7smi | ; |ight mneral oil; glycerin; sorPCT/v52008/007589

manni tol ; glycols, such as glycerol behenate and

pol yet hyI ene gI ycol (PEG; stearic acid; sodi um l auryl

tal c h ented ege e0|I in .
synthetiblorts SF cbPefinds R ol RIS SsRhaon Wghek pffermin
and mefyl ¥&ic9ldte. Sﬂééteﬁth ,aFé’dtﬁ irehdeeabrode, 1actdse) enaphrel; 8yr@ps, glycerin,

ethyl oleate; eth aur eat e; agar; st ar ch;

and artifigighpwetenars. suFh @Sasa@fsham angaspriame. sSit fblesemptfEng @ggnts

1nclude(g€§a6 &V\écgglaq.rgg'%os erﬁ%&é (:i] guﬁmnﬁsr, g@éﬁ %%lggewgne

sorbitaPRidhoTe s (TWHEENE Q0n 9siyok 9arBylRhOYIBRE henedlBate®Y (TWEEN® 80),
contain about 0.1 to about 5% by weight of a

and triethapplagning oleateo Foupending sl @sgﬂrsla&ﬁz § insludgsodism oi dal

f
carboxfihgh R pEin, HABanl, ety B3, oot PR fctitose
hydroxwmpﬁfméd’@loan@lb@a/ add pomvtnyﬂpﬁdhdomatfeesesxduubd mcRId&@lycerin,
dy and water insol uble FD&C dyes susp ge&rai §ge
methyl gpq, BTGP Inapahiea kenzoigafde sdiym bgpzaatesnd e tting agents
nload el 0:000 5kl A SrAAS ADIGR LB b e
and polyet yethylemeslabityl ether.nSalvents srdlurdsl g@yéermpsabitoh ethyt gdeohol and
avoring agents include nat ral flavors extracted.
syrup. EXHPI A pet gueas auidsized Higmets By g Rtisg oy gnd
cottonsBéd! 61p5é9§)§ﬁ@9&§§glchﬁl¥ Rt ah& tdaid A8idOTS FupdHs @ BABoMAdioKide

produce a pleasant taste sensation, such as peppernint
includesnodiume bivptbonatei angdisedivm Queenathi ng agent s i ncl ude

sucrose, |actose, mannitol, syrups, glycerin, and
artifigil,al r
[0095] aspar tlg h%.ulcg ?ﬁ%%?ggé% ?]%ﬁlggseﬁ? e'x@lp%% 1axay serve several

functiog§leath mth&i:arélsametfbﬁgtaﬁt&xm.h bentonite, and
surfactants, such as pol yoxyet hyl ene sorbitan

| TWEE 20 ol | rb
e o S T EEML) 2% P8 YEXIBL e S

compré%ls(gialtaﬁletss Qﬂid?&e@&ﬁe\%ﬁg?&%hg& BGRNY YidsOidsdablets, multiple

m car xyrret hyl'cel [ul ose, “pectin;, tragacanth,
comprédeaguahietsaoacmtancsoatmg'mablatst) sxmt-hydltcé,l drlfilmfs@oated tablets. Enteric-

ot SRR 5 2 L 05 e e g g of somee

acid blﬁfﬁfs@bﬂ've %F @ilsEHt Yl tRORIostiRg B Srotdtng SRAcCHIE h@i\&ﬁéﬁte from
al cohol tting agents include propyl ene

the amdmwostr@lanmte)f tlwtbmaam Emamcemregs lmle%;huéﬁr@ r@?y%wed to, fatty
acids, ié saaﬁlﬁx abede ngo lsﬁai%eﬁlmﬁo ﬁ?ec# &léfl%(njh ﬁ& in’ﬁulﬂsel acetate

ycerin, sor

phthala’lélsd Suppf-dPatedxigs ek d@inmme@wbmymddlmdedisy utsugarmdtmg, which
in enul sions include mneral oil and cottonseed oi|
may bebengHrial HesqysTing #p iscEPRAnLE tagies of aferaand inyprogecting the tablets

from o)%(?ig{l&?s Filln- ok bfétsodff gglggﬁeg dUt eRY étLé?é 96 ?écpﬁﬁﬁta%m layer
and sodi um car ate t oul er st and

or filmtdfat waranyolcble rmﬁmsala il negcadtinge mcsl;udtabutsm uet lsrmxai w,

hydroxyethylcellulose, sodium carboxymethylcellulose, polyethylene glycol 4000, and

cellulose acetate phthalate. Film coating imparts the same general characteristics as sugar

coating. Multiple compressed tablets are compressed tablets made by more than one

compression cycle, including layered tablets, and press-coated or dry-coated tablets.
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functions, even within the sanme fornul ati on. [0096]

The pharnmaceuti cal conpositions provided herein may be
w@e@sisies as conpressed tablets, tablet trituPEE/ES2008/007589

chewabl e | ozenges, rapidly dissolving tablets,

mul tiple conpressed tablets or enteric- coating

tabl e a or fi coa
10097 5 er 3¢ e R T 2 b rGHERELERhE BpF st bersgisrtip
powder¥édl tdi‘yﬁélllﬁé g peenl Ao S die o h@c@ﬁbﬂnﬁﬂox@@vnﬁtdhw fore carriers or
aci d but dissol ve or disintegrate in the intestine,
excipients gesqaibed ér@tmmgn@lh@lngé)m% disifttegiprins eonfrobed-relpase polymers,

lubncarﬁﬁ, Ccfj iﬁl%gt%nv nggrlalg@f lﬁﬁ% gé %FF&Q?&%&E agcntg é).r%t g%?ally useful

in the foMemMoh DT ichewhistt eablaveyeslozelgls! ac, amoni ated shel | ac,
and cel lul ose acetate phthal ates. Sugar-coated

tabl ets are conpressed tahl ets surrounded by a su
[0098] coat i e PRATTRACCUTIEA) CREPREHERY RPX4Ided he@amawﬁe PEQV1 ded as soft or

hard ca?%?séWh%l‘?@Jom or)%g& rge?agﬁ]f et e'llglo?g gﬁtt%teg'da}%gfcﬂﬁn alginate.

The hax@(gq]m&mslukahh@kso\vﬂnas thardey-fibleé lcepisuh (DFQ@), tomsists af/evo sections,
or film of ter- solub ter| FI|W108 | ngs .
one slipping QW& thcbg| en thnsromplet, yteéla osppg t e active ingredient. The soft elastic

I
capsuleggrdj 9X EF% egag%gﬂogﬁgbso%ﬁ% 4 Fefefth ROAY. VRON L hd U RBy the
addxtiop of gkylcame, sofbital @aatmigr potpelr tRhetshls gstatin sge]i]semay contaln a

haracteristics a ti ti

preservGilft GrRreRTTE oA aL S T apeaT S e R EnBRTR B Bt as
describ@ HBIeRS $hQdifY ﬁ?rlu';‘%hylL fned %&@b?ﬂ pdradeRk Sshdt s’é%l@ta&d a liquid,

press-coated or dry-coated tablets. -
semisoR¢,0@d 568 @osmﬁptmmxct@d”x@mn n{a@@grpcmelat@ome& capsule.
Sultablf:ﬁ glgqnggs:e%%oq%g%o\gg% ér}e}:)(i/i%c{ ﬁ%ﬂ]tfolﬂg afig Tsﬁls:f)@nm?ns in propylene
carbonit@r@eta@ldlﬁl!% of triglycb@ﬂ‘ezt Qﬁipsﬂltgwghdauﬂﬂ@sm sohutons can be

carriers or. _exciplents describe rein
prepargg asfleperibed;igithd eﬁ?%ﬂ?% 4,30 HALE- 8 F[@%ﬁs‘é‘* b@ﬁ%?m’?ge capsules
may alicytp %&a@é’g £ ket G rose 8PHR5n (RlaA 1ﬂr6#§ﬁr t& !rrﬁ%ﬁ’f &g;u?cﬁi%

weet eni ng agents’ are especi ally use

dlssoluhonmsﬁthecauwé indrediadd. e t abl ets and Iozenges [0098] The

phar maceuti cal conp03|t|ons prOV|ded herein nay be
provi ded gs soft or

100991y o gBieA R AHARE oHes GO PRUFSAI fm b GreS o iquia

and serﬁls@h@ @b%ge fOhAs hﬁélﬁdngeﬂﬁl'ld"or{%a&ﬂUﬂl@ls Ahspendi BRBliAigs, biid syrups.
-filled capsul e consi sts of two sections,

An em@h@rss agwpngla@wrstqrmen O‘tm@T one ligwd isghipipesses ip t@]ﬁqrﬁmfﬁ@aﬂ
globulqsq g? lgp%ﬂ ulﬂgledn wh1 hceansbgfﬁl ﬁl \9§ttef 8 w?frép St Rﬁ ?Eﬁ‘ﬁﬁ:t),lons may

;. such as a
includé\ pﬁd}nia%elmo'aﬂyla@te@ﬂ‘ébl@ﬁoﬁ-h@ueoad tigtiidoor @cﬁlv@htyé:lﬁﬁlsffymg agent, and
sorbitol, or a simlar polyol. The soft gelatin shells

preserviptiye c SHIRENHIORS M3y dadndes Pharmageysicallk aecepkblesuspenipg agent and
pres er‘)(}:lélg'é ogggg&k Zdr'f‘cé?hr?ﬁlélsbﬁﬂogf H{a??rrg(trl%@e{ é 5%%31%(:&1&&33? Gc&ptable acetal,
such a4 difidwepatiahbeasal afid lowedrllcyl atdettydel lichel teom f hwer” means an alkyl
having between 1 and 6 carbon atoms), e.g., acetaldehyde diethyl acetal; and a water-miscible
solvent having one or more hydroxyl groups, such as propylene glycol and ethanol. Elixirs
are clear, sweetened, and hydroalcoholic solutions. Syrups are concentrated aqueous
solutions of a sugar, for example, sucrose, and may also contain a preservative. For a liquid

dosage form, for example, a solution in a polyethylene glycol may be diluted with a sufficient
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sem solid, and solid dosage forns provided herein may

be encapsul ated in a capsule. Suitable |iquid and
waewsas78@d dosage fornms i nclude sol uti ons and PCT/US2008/007589

suspensi ons in propylene carbonate, vegetable oils,

or triglycerides. Capsul es containing such sol utions

avaof SRR 5o SRR e ™ o ety

Convenl@hth&%dﬁﬁﬁggﬁtlcﬁﬁ known by those of skill in the art
in order to nodify or sustain dissolution of the

active ingredient. [0099] The pharnmaceuti cal
[00100]conpoatlnqr@ﬁgfubh@wid@é sprapselid desage kﬁ@rrrp%mhue@obqt Arq Refdingjted to,
those ccglgciumtnigqhg' %ti\% 1ﬂ§r%8%ﬁt(§)°ﬁrg§rdeh 'ﬂgeﬂld 'a.g@ a%fgl'kp)ﬁhtga irrglono- or poly-

suspensi ons

alkylen@ BHLCE], itluding EMnﬁ&ﬁGﬁyrﬁMﬁhxﬁd}rmglﬁnWthg]ynmﬁ ectiaghyme] i S
di spersed in the form of gl obul es .t hr oulghout
polyethakra@ gbﬂccﬂ Brdumeti f'éhercawygémn? leﬁom%iimeﬁi ether
S I
pser i T30 ML i 519058 75p ety g o sroiat

averageSfibleeulhr weight sf ﬁmlmgyeﬂg&eﬂe, glgoul. 'Ibe&mfermallatwm may further
_Suspensi ons may. .i ncl ude a [

bR T T
hydroxgﬂl %G?HAZ?(% gﬁ“éaﬂg& %t%ﬁr@%%hﬁkﬁﬁ&ﬂ&bﬁm&ns

l'ower al kyl)" acet al | ower
ethanolainknel, leaitﬂmhyetma(mhascbmlmcw,omehc acmd;apgblt@h mlop@horlc acid, bisulfite,

BT RN SO N e—

sol vent havi ng one or nore hydroxyl groups, such as

[00101PF 0py|1%?hﬁfrﬁ&(éht1@d]¢oﬁlpb§1ﬁ@hs pfovided héreidfc? othledministration may
Sweet ene and hydroal coholic_ sol utions. Syrups are

be also poenided matbg forapud diposoraey, micelles, @fcrgspgg@a,ror qagpsystems
Mlccelﬁgangal F forh dga%gp(;% Spa%'g A @s:pﬁged:ﬁp(} ]l ?a@N%f §38p¥aBi ve.

e, a solution in

a pol yet hyl ene glycol may be dlluted with a sufficient
[00102] 22 VibeZhafhdcehtiedl deaTpokiERa0 proydicEdereiny oeyttetprovided as non-
effeweﬁgg;a et %tv!&%gh{ségq%ﬁ&gpt 8 (%lﬁglélmsq o qdvg(?({)r{shtutéd frda liquid dosage

form. m&%&%@gy Qec &@é%egdﬁ@rexé@ﬁfnt’s' uskd e mdRckffervescent

sem so osag forns include, but are not limted
granulds@r potmdesemaypinchidei dnbjlenﬂsesvmqmes, apdywedingragenty. Pharmaceutically

ovi ded herein, at ed
acceptsgqlifkg,arrgﬁg a@ﬁfé&pleqt%ﬁeadp ﬁlée &{er&esa?nrrg%ngl)l(eﬁ rro;rt[ﬁgxld%rs may include
organléjécgbé/ﬁmi a $duréd yM@urbéediorEey me,  pol yet hyl ene
gl yco - 350-di net hyl ether, polyethyl ene

ol - 550-di met hyl ether, polyethyl epne
[001038| ycol Caigong angflayering sesnts GaRdedise Ball ofyhep abayfidosage forms.

refer to the approxi mate average nol ecul ar wei ght of

[00104f] yhe pOh)[e %ﬁ@&ltﬂhy&ﬂﬁgosﬂkﬁﬁ Sr&Ridit @i GRSy E@fbrmulated as

onprise one or nore antioxi dants,” such as
1mmedltmé y)f ﬁiodﬁidd}tdfeawdamlagefmn(s&f@udlrlgdq]{a)ade gustained, pulsed-,

controﬁ%p((;ll :‘%)&(%/fgag?}gcll %FR&E?‘BER?B Jﬁﬁggq ng%| | ate, vitam n E,

[00105] The pharmaceutical compositions provided herein may be co-formulated with
other active ingredients which do not impair the desired therapeutic action, or with substances
that supplement the desired action, such as antacids, proton pump inhibitors, and H»-receptor

antagonists.
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et hanol am ne, lecithin, cephalin, ascorbic acid, malic
acid, sorbitol, phosphoric acid, bisulfite, sodium
woreaoabsesd fite, thiodipropionic acid and its eBCEHDS2008/007589
and dithi ocarbamates. [00101] The pharnaceuti cal
conpositions provided herein for oral adm nistration
na al.so provided in the fornms of |iposones,
B. Pareﬁ]tetyg%l|1$ a0 spher es, or nanosystens. M ccel | ar
dosage forns can be prepared as described in U S. Pat.
[00106]N0.  6TBE BhAathceltRAL rhpdsitoris b VBEE Rt hdtha ¥ BER@Hinidt6&r88
provi ded herein may be provided as non- effervescent
parenteatly dfyfinjeoen dnfusiogr errigipbantating, fuveeal or sysierpie administration.
reconstituted intg.a liquid,d faor o1 s .
Parentefah GRS oRars el afispt dpi QoL RARG 0w JhBharseriel ippngritoneat
intrathebd EfhtdaRerdtiCulan intefur &he SE€Mterndll itthcRBi) ingeidsiudar{ray
. include diluents, sweeteners, and wetting agents.
intrasymoly ial rendlesybeuiangops agmieyraione carriers and exci pi ents
used in the effervescent granules or powders may

ncl u LC.: a¢l . L oxl.de:

0107} ) 635 b RRLEIAR 5plico R OUSE BRI i ny
dosage drimsahattdie s bubleefod psgerdl admenistrdtim] tatjudiig solutions, suspensions,

. pharmaceutj cal conpositions provided herej.n.may be
emulsicrg, FHACHE® (PGSO HUEIOSRNSTGy NHRSEYIPES A0GSOHE Eordasjable for

i ' | gL phidY RAAnjecBYR! & for@fcan b d
st g A8 @ e SR ot e
accordihg €d OGjveiitiengd mzatinads dnbivaab tlosapkidied imths apt efiihdgdaceutical

, r}erei n nmay b co-f.orrrulo?rped W tjh ot her acti)ve
science;(rgy BT HEITIAH6e AR LTAG%r @/ PRE™HES) Y-
t herapeutic action, or with substances that

[00108FUPP! aMRPhatrhfedBSd] cBehpasitibAlintended ferpaseitieral atlininistration may

proton pu i nhi bitors, and H2-receptor _ antagonists.
include-ongr o1 PheMBETER IPaErrapsite sIHorswd eXpipionss. dleding, but not
. Adm st ati UL RERQSirkinfBbial
B
agents onpresdrivatives iaghiust the growthiofplierobeganisms, Stabilizes ajoldrility
system ¢ adm njstration. Parenteral adm njstration, ..
enhance, @g@alq@eewnbuﬁfmmmsnmwé?aﬁﬁs ,Eocia pesthetie sygpehding and
i . r emul i &, corpPlek MeeipehisCédgéstering or
dlsPers#%%ﬁﬁ’ek&?ﬁ%?drienmtdr23{1 lgé ggel%, "t Pacr \agﬁ%gl , 1 o &
chelatingnagenns) scyoipeotectants rlyappteotants, thickeding Agentsapdadipsting agents, and
) adm ni stration. [00107] The pharnmaceuti cal
nert gasghposi ti ons provi ded herein may be fornulated in any
dosage forms that are suitable for parenteral
[001093dM Ni SifitaBlel Rfuconsedhitdesigiclaae, Wuk @ftsnot $inspAs] wasr, saline,
~emulsions, mcelles, |iposones, nicrospheres, . = )
physiolegitab §aj,m@mg phg&@agachqf@rep(bsaﬂ@e §@$hﬁp@umhlogéq ipjecHpr, Ringers
inj ectiog{b gss gcirﬁ & g?ﬁntg&g é H'Q%tgdng ?ﬂg{égﬁ%@f inﬁ & ol &Kllo8E andM4Efted Rin gers
injection. Non-aqueous vehicles include, but are not limited to, fixed oils of vegetable origin,

castor oil, corn oil, cottonseed oil, olive oil, peanut oil, peppermint oil, safflower oil, sesame
oil, soybean oil, hydrogenated vegetable oils, hydrogenated soybean oil, and medium-chain

triglycerides of coconut oil, and palm seed oil. Water-miscible vehicles include, but are not
limited to, ethanol, 1,3-butanediol, liquid polyethylene glycol (e.g., polyethylene glycol 300
and polyethylene glycol 400), propylene glycol, glycerin, N-methyl-2-pyrrolidone,

dimethylacetamide, and dimethylsulfoxide.
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according to conventional nethods known to those

skilled in the art of pharnmaceutical science (see,
w@RewBng’em: The Sci ence and Practice of Phar maRgT/US2008/007589

supra). [00108] The pharmaceuti cal conpositions

i ntended for parent er al adrri nistration may include

n tlc |y accetable iers
r00110£5; pufRYE iRt AlsecERronpsf ey gl oot Gironfdmies o
phenolsY @Hz‘s&l's SferciBhR! béﬂz§pmt@ém Valbob@snol AR AU HEPPopyl p-

ve |cles ant|n1crob|a agents or preservatlves

hydroxgt@azatss, thmmrgsabvhenzaikomumr@mrgknbmthosmb phllpzlde,snethyl- and

o S, b BORAREE S O BBRRI R SRR A i o

sodium@Rfbridéi §l@@éﬁﬂ ngld ASLMESe: smhblbrwffeﬁng ri#d fngivag, ma&t Bot
conpl exr ng ents, sequestering or el ati ng aaent S,

limited ¢e, mpsrdta&@ iyate| »S@ppblp@@tlgﬁﬂ@nts 18] tbw@rﬁs MgsatheathsreinH
1nc1ud113&1{>11(§|§1tff§e[1 gn xﬁ mé%g\?ls%}h 1&81%918@1 %19%&9&{0 g&glﬁcf'eb l)&t are not

ES n are no

llnuted\ﬁ@t}ﬁbcalﬁéihydiechlo@ﬂel S$wita® ﬁﬁberﬁi&ig ol dispepding Bgmiteare those as
buffered saline céPBS) sodi um chl ori de i njecti

describgg hefeis inqlyging sodERm Gazhaxymethyestiupsss quiquxggqopﬁhmethylcellulose
and polﬁf{'ﬁ& C[Jty?ro\fﬁg Sﬁ}ilta%% érﬁ{]}sﬁﬂ arggr?@ 1 (fltf}S% e@gnﬁcﬁ%%lﬁ

-aqueous ve s inclu ut are not
includihg m;ltyeﬂydtlﬁ)yletﬁe scetlitai menolhuraey @bkybkyaetbylbge mrbltmramooooleate 80,

A (T TR TR T T
hrmted% D”ﬂ&dgﬁﬂﬁﬂégﬂd%dg kaa?laﬁs ﬂiclllﬁie @ 6NAhRED BN YHAM

,and ne I glycerides of coconut oil,
hydroxaie:dhjach'bnhlsne dcidi tlmMé,rm1w1cucei \Sifitablesepmipiexing egents include,

re . not mted .t 3- but anedi o
but areRh AT ap R PAHES dnglg et celogP it SRE R pponip
hydrox?PxQ)pyﬂB&a %@Efﬁ‘ilnem&ﬂ;uwl&heﬂﬁ@ﬁ cy&bw&ﬁlﬁ n@dguifeBhtylether 7-
cérin -2-pyrrolidone, dinethylacetam de,
_beta- cyaluﬂiedtrl‘re(qu%'ﬂ"ﬂiﬁlqloxﬂc}' )ex, Loupxagk8h08/ 156780
PCT/ US2008/ 007589 [00110] Suitable antim crobi al

[0011 ljlg ent Sﬂ% n%rféﬂﬁc?éu\ﬁ@& é’o‘?&pdsﬁﬁ?}ny gﬁiw UheRdif ﬁ@{%&!&i&%}n{lﬁ%d for

creso ITer cur enzyl ,
single @Mﬁrt@ﬂmd@tagé adlﬁﬁhh_)ﬂtloan dhprsieyd dqsagtyfhmmydn'@nz ateep_a,ckaged in an
t hi nerosal , benzal ko hl ori de, Zetﬂaal
ampulé; g|vézl; ofea S)ﬁ@(ng t1p Q%Jﬁ?ge %qlgg@ oBs, ms&contam an
antlmltfq'ﬁbﬁl a%t’a't B@M 9&1‘8 Y ?ur?@ﬁﬁ‘ﬁ@cdd&@ﬁt%iﬁ)’ns bl pHréntBal formulations

um chl oride, glycerin, and dextrose.
mustbSutend&;Iaekmmﬁendpgacagechtrstheartl ude, but are not

limted to, 'phosphate and citrate. Suitable

nti oxj dants .are t s desc JAREIet
(00112, sul fiyane gﬁbbogbr&ie 1cz$§gm§ ?1 are ca#gd ngready-
to-use ﬁt@ﬁlﬁ doRitions. TMehstHe; erﬂbﬁdlﬁhéﬁt ﬂ&tphahhﬁﬂehﬁéhltcOmpmmom; ae

drochl oride. Suitable susp endi and di spersi.ng
providedyansterilgrdsy splyble m@du%wlu@@a 11@%8%@ HOW@PGcﬂnﬁd‘YPOdeHmC

tabletsh%)qh urF:n% Cr}% R]%(é/ g;’?t}x%y\;e%%lé Bﬁgreto le.d irngé{%BfE%% embodiment, the

pharmaceutical compositions are provided as ready-to-use sterile suspensions. In yet another
embodiment, the pharmaceutical compositions are provided as sterile dry insoluble products
to be reconstituted with a vehicle prior to use. In still another embodiment, the

pharmaceutical compositions are provided as ready-to-use sterile emulsions.

[00113] The pharmaceutical compositions provided herein may be formulated as
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and pol yvi nyl pyrrolidone. Suitable enmulsifying agents
i ncl ude those described herein, including

WQEiogns07et hyl ene sorbitan nonol aurate, pol yoxyR€hybmn&007589
sor bi tan nonool eate 80, and triethanol am ne ol eate.
Suitable sequestering or chelating agents i ncl ude, but

re imted to EQTA. Suit dj usti ents
immeaiileCorTRadifigd F1ERE dnthestoms b Ene SRt Siiiinell pRBe
controlf&ldtr R fd ;Iﬁ%gﬁmrﬁéd fdlGasagorehs, and | actic aci d.

Sui tabl e conpl eXi ng agents include, but are not

limted to, cyclodextrins, including
[001144] pha- B};@h@deaaeutupal cbmpgsx@y@s wdeke formulated as a suspension, solid,

dro bet | odextrin
semi-sqlt pEIG R LA on Sy BT SR an implamicd deBB Y8 ner
embodl?nenb Qh@pﬁa&ﬁ{a@aﬁiear tmﬁ&ﬁ?&is%\(lﬂéd héryiRexe dis@él@éfdim £&lid inner
[ 00111] The pharmaceuti cal caonpositions provid

matrix, fydreh i swspupded by siPEeEpolymeric slemjirancothabig |u@s0,b4tée in body fluids
f S

bu all §RIAE S VBBt d 81 phdifaceLdh Eolp3RNGn: G AHGAS

nmul ti pl e dosage parenteral formulations nust contain
[001158n  arBuitablerinmérahategeninchide balytrmth}dmbﬁiabqlane

f i sta oncentrati ons, ra
polybufsingh araﬁaéw?asalﬁgzs éugreléw%d Pagmwaeﬁoaﬂe plasicized aylon,
plastlcﬁ&l é;cl}n!Zetﬁ fenet[e%ix&r%laté a8l RBBQdbNSRbprehd)! epolylsobutylene

celti cal conpositions are provided as Teady-
polybutadxansepczly@hylleee sadlmnaawsylabctaarcophlermew‘@dmnembbGIShe

polyaiip G ST Eien i cre oo aoo N TP s s el o
hydrog@l@ @f @y@ﬁdﬁ'ra@l'}qlc dndlth&horyli®adi€, doBasdis tci‘dssl-lllfﬁlie&\lp@)l'?Viilylzilcohol
vehicle prior to use. In yet another enbodi nent,

and crosirdinked partieby hydrohyzred ipphyoinyl aewatpr ovi ded as
ready-to-use sterile suspensions. In yet another

016500 B 405 RSO AP ORI R oy

ethylenefgopydend m;mdiymel’slbthylvsﬂhbmblbaqnyliamcopolwms ethrylatel/Vihylacetate
anot her errgjg)%l ment, .the pharnaceuti cal @?ng i tions
copolyBieEs. SHISORGBEPDSS. PRIXAIGHEYL Flaxanes, NePRraf Y lorinated

131y ¥ k lid
ptve L TS ARSI ST ORBEILL O 5400 i

chloridecélthy]eﬁ@@@d pODP5BAE, ionpmdi mleetbylen@mreﬁphelmhlate,l arglerubber

epic AT BT b PBb S PaiEh S R AU E o b gerin
alcohol @g)blfldaeﬁ RAd BIhIHB LA IbERthARIBSHl frhéns may be

formul ated as a suspension, solid, sem-solid, or

thi xotropic liquid, for adni ni stration as an |nplanted
C. Topjegdctdministeatién enbodi ment, the pharmaceuti cal

conposi tions provided hereln are dispersed in a solid

[001 l’ign ner i@y 'acé/iffﬂl'CQ{}FI mpasitidnS ?ﬁfkﬁgﬁic?/erém st 55 ?dmlmstered

ol ynmeri ¢ nmenbrane IS I nsolu In bo

topicalbyuto thé kkinsotifieesact mueosan Jihe domodl adminikeatping asrasdterain) include
(intra)&e(l)'maf)Sclogjjugggaldfnftrfalcjgr%eélh{n?ragcular ophthalmic, auricular, transdermal, nasal,

vaginal, uretheral, respiratory, and rectal administration.

[00118] The pharmaceutical compositions provided herein may be formulated in any
dosage forms that are suitable for topical administration for local or systemic effect, including
emulsions, solutions, suspensions, creams, gels, hydrogels, ointments, dusting powders,

dressings, elixirs, lotions, suspensions, tinctures, pastes, foams, films, aerosols, irrigations,
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[00115] Suitable inner matrixes include

pol ynet hyl net hacryl ate, pol ybutyl net hacryl at e,
w@r@stiscoseed or unpl asticized pol yvi nyl chl ori deCT/US2008/007589

pl asticized nylon, plasticized

polyethyleneterephthalate natural rubber,

sy, PP BB P e B R er e

pharmacce'ultlbﬁ% %'Jﬁléﬁﬁ érovdé‘al R B4y, Y'Jls% ¢ SipoSdrhésS @i lies,
car onat copol yners hydroph| pol yners, such as

microsphyets ap@bsystfms ahé nexiwiesabergdf. and met hacrylic acid,
col | agen, cross-|inked ponvinyIaIcohoI, and
crosszlinked pa tlaII r ol vin cerate.

1001191 003 1 BpargtiteubRLY afeator Fire rad sEpleblrod p RER RS in me

topical RPMYBKIBHS BFFVidel HeYdth HRYhRBut ar@hBM'uﬁﬁ@d B, @gidoRB @chicles, water-
copol yrmers, ethyl ene/ et hyI acryl ate copol yners,

rmsc1b1ev¢ty¢lem e»buraqybeuse\teéﬁées swipeicyotsdlagents o priservalivRsagsinst the

growth ngré g{)%&%tﬁg%glss%%lﬁy%r ,yslo %?l?t&r gﬂgn {‘éb ﬁl%[qnnllg Q% g[s Bl?itfgﬁjng agents,
antioxida@RQlocaRirestivetids, vaspehdiag %h@tlﬁpefsirigydgleﬁkemettmg o emdBifying
ethylene and propylene i ononer pol yet hyl ene

agents, C@PBISKINEAZERE, seﬁluesnnrramrélplanee Pé?ﬂ%rﬂ?ﬁ?‘a%t}or‘? SOHBIEFS,
/ |
eryoprefie L IR OHant BEASHinE ARAIY TR indt puErel vi 1Y

et hyl ene/ vi nyl oxyet hanol copol ynmer. C. Topica
[001 ZO}Ad rri niTe phtineacefitial tdhpdtidophaayrase be iadmlliniwtp@epicalbnlsy

oo S S By RS b AR e o
mJectloﬁSsdéﬁ%g POV BIERIECTEMYERirof | if%aﬁﬁ‘l@f}mﬂﬁe CONhMEBIOECT™

I ntracorneal, intraocular, thal mc, auricular,
(Bioject MedidbTectinolagiesdhe., Tvalgtln,a(D )-uretheral, respi r at ory,
and rectal adm nistration. [00118] The phar maceut i cal

onposkti ons row ' 2
[OOlZlﬁ 0sa g_Z[LhF (??' gttlc ::égmg fb%ﬁ @%yléi?ﬁ thgx%ﬁlﬂﬂa?tog %ré\ﬁdé"ﬂ% the
forms cZ@Mtichits! eleh@B, dndrgel clitable cﬁb(ﬁrtemﬂlvehle]feﬁ @xlydei oiedgirdius @r

enul si ons, sol utions, suspensi on Creans,

| s, .
hydrocarpem basessinclydingrfweh 88 1 %shenﬁ@nﬁsMﬂsohvecﬂﬂeggﬁt%&ged oil, and
other oﬁéd g&ﬂné{eﬁedo%ﬁrﬁnémuﬁg?a%?@éﬂ zﬁ)% tibh Balddr ﬁl%h a@ﬂ?@h%%hlhc petrolatum,

aer os irrig tlons -
hydrox 2881l Hifasl) aRCainhiskoe8lafal s %tersrprrwable;hamsowch@s ihgdrophilic

N TN € I M I I

weight di@sfoa BakdsS eltﬁér%&nﬁsml Wee) Jnﬁﬁlsmnﬂ‘o@ bﬂﬁﬁhﬁd’t@ﬁ(O/W ) emulsions,
hanosystens, and m xtures thereof

includif actyhdeehqlcgbftqtyk_amoemtwate, lenelin, @né s@mc é&ldl(fﬁeeﬁffgmgmn The

in i cal r ol [

Seiencq i Prociie PLAR D BTl TULEs £ iR oBt SR require
additio¥ @R hti @&dantRhR] prefarsgise vehi cl es, non-aqueous

vehi cl es, antim crobial agents or preservatives

agai nst the
[00122] Suitable cream base can be oil-in-water or water-in-oil. Cream vehicles may
be water-washable, and contain an oil phase, an emulsifier, and an aqueous phase. The oil
phase is also called the "internal" phase, which is generally comprised of petrolatum and a
fatty alcohol such as cetyl or stearyl alcohol. The aqueous phase usually, although not
necessarily, exceeds the oil phase in volume, and generally contains a humectant. The
emulsifier in a cream formulation may be a nonionic, anionic, cationic, or amphoteric

surfactant.
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growm h of m croorgani snms, stabilizers, solubility

enhancers, isotonic agents, buffering agents,
wW@piosox78ant s, | ocal anesthetics, suspendi ng aPI/US2008/007589

di spersing agents, wetting or enmulsifying agents,

conpl exi ng agents, sequestering or chel ating agents,

[00123]?52& g}?gslcz{%g%ee nl@é{]ﬂ errlllsﬁ)éytgéé sf}{s?e%sa dﬁ@e ephtase: g%‘els contain

organic MR tciRblediles GG EIbsRAlialBOIIREFlY Bicudhayt the SQuthamer
adm ni stered topically by electroporation

Suitablg gellingaganésingludg ﬁm@bmi@dea@néw @Mlﬁ@ﬁ@si;‘bchaﬁﬁ garbomers,

L

polyoxﬁkk@l&gﬂd‘l’boiﬁr@%ﬁéﬁe &@dlﬁﬁﬂrs 'Emd fpﬂt}hﬁl@lﬂﬁoh(ﬂpce,llulosw polymers
Tual atin 00121] The pharnmaceuti cal corrpoajl 156
cellulose,

such as ﬂwémxawpub@eéwmeayy%exw|C|1é'&°§f‘n by droxypropismeg
hydroxﬁ!eﬁ]{) métﬁ lcg ﬁﬁgg@%lrtﬁﬁl teggﬂdsmeﬁlﬁ goge % g%gﬁgﬁl as tragacanth and

rreg’y aglhous or roc ases,
xanthar gurhudidingn algiﬂmtaanldageth.tmb dnprden ad pnéphmrachmfmlrmml (Ih$persmg

cottonseed oil, and ther oils, t t | .at
agents Shias ARDRBIA BSFcoRBon Bei g bk e SeLing adet FRpsed by
mturatlgﬁtﬁlﬁélﬁhﬁm mlﬂ){grﬁ?&)’&tsﬁﬁﬁdQ sul fate, and anhydr ous

wat er - renovabl e bases, such as hydrophilic
oi nt ment; water-sol uble qyntnent_bases_ i ncl udi ng
[00124pol yeﬂmylpemn@eyucalsompos«aom prgvided @ewuramay\beiagmmstered

rectallyopﬁetl?rﬁﬁ};va i %fl& %peé‘lnﬁglélfl M én_ tihg.'f rigils g% {ZSHF?p%E‘s%n%

bouglesalpﬁﬁ’llﬂl@ks oxgda‘fﬁﬁzishll pﬁ@t@@?@&kﬁ ﬁresélﬂgs;) |cteramsapkistﬁtse&ISrltt}lceptlves
acid (see, Rem ngton he Science and Practice of

omtmennhaqoﬂmtgns @nﬁs@ps SPSRRISIOASH FREMROS ogeds, EQAmNY, SBAJYS. 1 enemas.

ner . o
rhese GRAEL Y HEBR s 04 B Rl RS oecrva
Reminddbh:-THe-StedrRe aftl Phatkde-df PharhacyCeem vehi cl es may  be

wat er - washabl e, and contain an oil phase, an

001255 R S S BSR4 bR fgion o

body oﬁﬁg&r WaRe ££ s@l‘?& 510(51*@1 f eﬁatufe@bﬁﬁ’m@l't 21 Etﬁtensdﬂbbdﬁl&mperature
cetyl or stearyl alcoh he aqueous phase usual

to releaab tﬂmaﬂ:ghe mgredlnefé@saadqb the, OrEﬁC@SeBbartTﬁée‘mCIaub Beesptable carriers

erally cont h n
witized Pt rd] Vel SeanipREY EICAE YN iy b0 v ke peerts. which
produc@Rin@éliifg p&it irPihe HroAi6 BIHRUS ltérﬁperﬁﬂufdc aea Tormul2(éd Whxh the
2008/ 15%980 PCT/ US2008/ 007589 [00123] Cels are

pharmasentica bpmposugp@r@wtﬂﬁﬁdﬂlﬁﬁén Apdraapaxidaity gs dessHaedbegeins including

cont aj C t
oS PO TE SHIBUES LB T, By g, o
butter @h’édb@&h@ 1) | glly'd&ﬁnammrs caﬂbo{wﬂ epcﬂy@g&thyrhém,cglﬂmiy lspe@rmaceti,

aci mer s, such as carpone
parafﬁ@,aw@ée(yﬁgy%} V\kwaé ap@gﬁgg@&'ow)gt)lres H§/ H‘ro(‘}BhldI‘ and triglycerides of

fatty af8d WSREGhelsS Lk ASp PN YN hyR¥d: ARyl methacrylate, polyacrylic acid;
glycerinated gelatin.. Combinations of the various vehicles may be used. Rectal and vaginal
suppositories may be prepared by the compressed method or molding. The typical weight of

a rectal and vaginal suppository is about 2 to 3 g.

[00126] The pharmaceutical compositions provided herein may be administered

ophthalmically in the forms of solutions, suspensions, ointments, emulsions, gel-forming
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pol yoxyet hyl ene- pol yoxypr opyl ene copol yners, and

pol yvi nyl al cohol ; cellul osic polyners, such as
whyasose7pr opyl cel | ul ose, hydroxyethyl cel | ul oBET/US2008/007589

hydr oxypr opyl nethyl cel |l ul ose, hydroxypropyl

met hyl cel | ul ose pht hal ate, and net hyl cel | ul ose; guns,

d
solutlorgnBoxa@qrg#?rns%?ﬁhon&%F‘i °€%1)§€1?1t§%rgsr 3g§r}h%§éo(§lr ummggl gi nat e;
di spersing agents such as al cohol or glycerin can be

[00127pdded Thephhteacgetidal Bem siﬁbnsC[ﬁbwﬁed dereiemag de b¥ministered
trituration, mechani ca , and/or stirring.
intranagally pphy i tmatpr?h%&ﬁplirafgw %‘%ﬁ%‘p&? phymaceitivg] epgppositions may

be prov?aeerd% gtlle{%bo% aﬁ%g}d%%resroﬁﬂlonrtgf ?ﬂwe%[y ué‘lﬁg EEF&LLIIHZCCI container,

erivagl na

pump, @uzp_,p @finhi@ér, €8ch &m@m&&r llSlbg) u@t@@hyda@dg}rfanﬁ@&oqﬁoduce a fine
cat apl asm past es, powders, dressings, creams
mist, Ofm‘%@ 1ggrsal OE%H’E F‘a‘@@ﬁilpﬂ%’é‘ witly syifablg Er°P§](1ﬂ‘1§t ﬁ“@hés 1,1,1,2-

el OB . 1 B O PR, B e R S Sions may

also be psovidedcasra/dunytpoovdet fq:rrmmfﬁstm abnd®s ar cdmbination with an inert

carrier %‘lfglraéq’@t‘c[?%@ﬁgﬂ?‘ gé_{ﬂ?nc Pr g %bgﬁ%&t}ggg%ga usg the powder may

d tion into
comprifFERIGN et ekl %‘“2%%“?? AR

tenperatures but nelt or soften at boql tenperature
(001281 o rels@awnmeswnmens ﬁ@g NN RICSSPIIZES PRdaingle pump, spray,

atomlzear ?]i Debg dz?r m?)ég? qenur}u :‘saé oycon‘l: Y Q{h%m)le <§ fcol [1§e gﬁmgnol ora, suitable

alternaty@hdgehefor dsdpelsins sélfubﬂfz&fg ag eﬂgﬁﬁhg rel&hﬁb ©f thepdceidel Q%r@dlent
melting point in the proximty of body tenperature

providagtheseinct Hﬂiﬂpa%f& aws@wemh and/phapurirctARt ah at erBia trakpge, oleic
acid, Olpa{ %{Fg)?&tlged% and anti oxi dants as descri bed herein,

sulflte and sodi um net abi sulfite.
SU|tabIe vehicles include, but are not limted to,
[00129t0co0a Tktemhaanac(wtiearlmommsiaibhs progl@edehe'rein gelydieimicronized to a size

sultablep%r ﬁﬂqy%pgéx of hél ene éqfr S\%{ggéf (anécrometers or less.

Particlddl dftsu&?ﬁz@sf mﬁ? BO prepdted Lﬁﬂ% 4 édrﬂﬂnﬁﬁﬁ{ngdﬁ@ch&f kndvad td/those skilled
acid hydrogel s, such as polyvinyl alcohol,

in the amyelm@w@tpnyl jermiBiagr fuigthed pric;m}lareg yumrcmqadj fluid processing to

form n%{ao%)%r“at h;é?} gg!sﬁ}se;n m%%g{]g %,‘ he vari ous

supp03|tor|es may be prepared by the conpressed net hod
[001309r nolClipsgles,TB1Btdry phd edrtritigeg fdr usé in al inhaleabr ARdfflator may be
vagi nal suppository |s about 2 tg 3 g. [00126] Th
formulgpd fveRnseiniadea W des s <X fhecm@rraawrla@cwﬂwpéitwnﬁaspv d herein; a

sultablc‘gg%a&%agé & ch QP bRk B Qé,'rdhy ahd atspgﬁoﬁﬂ A% Rddifier, such as I-leucine,

I ons,” suspensi ons, ol ntnments, S|ons,
mannitgk lor fragnesigm steafBe WDhe Bo8Ys¢ nGiyde aBydids2 008y e 7&d9 of the

ot 53 R RT3 PO B 5 .o,
fructos6 RRSE drdNfeHAIRY] d8E ph&eicButiRY cOBpSHiTdAY b eided herein for

inhaled/intranasal administration may further comprise a suitable flavor, such as menthol and

levomenthol, or sweeteners, such as saccharin or saccharin sodium.

[00131] The pharmaceutical compositions provided herein for topical administration

may be formulated to be immediate release or modified release, including delayed-,
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intranasally or by inhalation to the respiratory
tract. The pharnmaceutical conpositions may be

w@e@sisies in the form of an aerosol or sol uti oPCTE/UR2008/007589
delivery using a pressurized container, punp, spray,
atom zer, such as an atom zer using

._el ectrahydrodynanj cs .t roduce a fine mst, or

sustaings S conPHRE beesd B B BR BlEen ou bl e
propel l ant, such as 1,1,1,2 tetrafluoroethane or 1, 1,

D. Modifidd Releade hept af | uor opr opane. The pharmaceuti cal
conpositions may also be provided as a dry powder for
insufflation, alone or in conbination with an inert

[00132k ar r i dihe phamnassuticst coRpoBHoRRIgYHeM hefelsmay he forauited as a

modifiégi.rrgf%g%e d:o%%é i n@é@éed%&in,ttﬂg he?ﬁ“%difm rele%r%rgxrefég tdfa dosage

i'0adhesi ve agent, 1 ncluding chitosan or cyclodextrin.

form in[vOKI¢R2 Be roel artplavef @elessesiiesacive ifgrediastés)iindidferent from that of

. pressurized container, . pu spray, atom zer, . or
an immgdigi qosage 1o Weery siminiSaredby Hecateaphicoiadigd rlease dosage
- h I | dga infahi! TAY g -
s EHBONE DN S Bl /B g Lol
accelerated- and fastgnagetedt, programnibedrelvaseiand gastpe opeitlcmntosage forms.
sol vent; ~and/or._.a surf aci:{_jaawt sugh as .sor bi t%n d usi
The phirmagpuifabcogptiionsgp mediypd ilpase foea s cap og prepared using a
variety bf fbAfed TR RaRNAVIRG QK infthods KHRRM! th HIRRRE sRARY sl art, including,
herein may be mcronized to a size suitable for _
but not dishitedepymbiyixi qemtrioled talcase devicess 0F0oiiG eordradled release devices,

. les or 1 i croneter.s or less. Particl f h
multpagfiSiae donral et AT UGGy fopr SR Bnas Rt 0 ERehei o
multilaféted BeAMgS Kinldrégpheted, liftRonict, an8 k6mbattidps thatedf €The release rate

mlling, fluid bed jbet m I.ling, supercritical fluid
of the agtiye ingggdigntesd car alsenbp astitied by varyingthe pamsclessizps and
' e)e I dryi ng. [00130] Capsul es,
polym i'S Zr?é?%%gggg?@ fezgée@é/s?'or use in an inhaler or
insufflator may be fornulated to contain a powder m x
[001339pf t héExahmilesasfanodifiad releasp isilodephst gre ovi mded o, ¢hose dascribed

in U.S 5 1SR ioh k. o 258955 donoa0s] SERR Tl oot e e 5a?
5,059,99B95891 Y8 4,880,348, 5, 1854 R 663901 78RY,358, 5361163 D480, F,7330566;
the formof the nonohydrate. Qther suitable

5,739,1898cH 8P&AT4; 5,022,806 TR, 8%N 5. 9P0L48s 8,.995:855:05645.830; 6,087,324,

13 SEER 0o Sy IR R AT R LE8 3o 55

6,613,358hasedkbgspanasal adm nistration may further conprise

a suitable flavor, such as nenthol and | evonenthol,

or sweeteners, such as saccharin or saccharin sodium
1. Matrigiontrolled Kedaase Me¥i68i cal conpositions provi ded

herein for topical admnistration may be fornul ated

o be - . . _ ey . o .

100134), 2y e Bt e R S P RO D o it
dosagedush aaydut- fabricdted dsing @omdtrin Icbrtgol jedtralegsst dayicedkngwn to those

skilledh 3 AMTEY 5828841, in “Bncyclopedia of Controlled Drug Delivery,” Vol. 2,

Mathiowitz ed., Wiley, 1999).

[00135] In one embodiment, the pharmaceutical compositions provided herein in a
modified release dosage form is formulated using an erodible matrix device, which is water-
swellable, erodible, or soluble polymers, including synthetic polymers, and naturally

occurring polymers and derivatives, such as polysaccharides and proteins.
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D. Modified Rel ease [00132] The pharmaceutica

conpositions provided herein may be fornul ated as a
wWOorwsfiseeb r el ease dosage form As used herei n, PETTES1088/007589

"nodified rel ease” refers to a dosage formin which

the rate or place of release of the active

i ngr edi ent(s) is different frogmthat o n_i nmedi at e
[00136H0s agMateridts Whdhl iBdRTRING a8 caAlibl; matEx é%l@c?qa i e not liited to,

chitin, M?%kid %gxt.rrﬁlr5 ?gﬁ guﬁﬁ’%ﬂgﬁlg& égirn%ug b} g ;%élgﬂszi‘é(ﬁj locust bean gum,
gum tragutshelf-carrageenamd, Igarh— ghattacguef glrai )eiﬂl{haarg)hni asat -scleroglucan

starche%gé el e(?gnggan rmmd Lol .angq!gﬁ%tor! a{.}elptgg{lla,lp osphatides,
such as\'}?;c?ilhfiﬁ %%Pﬁk@gﬁﬁﬁgé@%?cél%ﬁﬁa@%lﬁﬁl BOR: ﬁeﬁjndjéélﬁ%s?cs such

ease devites and t hods known
as ethyl (mllhluss €E€kirhétbylethyl téltulaset (MEQ@) Icanbpngnethymelkudnse (CMO),

M o s S L PES e SRIBAL e

(CA), c%ﬁ@leé’blloﬁfbr{a% Wecéiﬁﬂ'dsﬁ %‘ﬁtyrht@ 363% CRAGMSe h&$AtE Butyrate (CAB),
enteric coatings, nultilayered coatings,

CAP, GﬁT:,rh)'dph@iPwyl MWMQOSQWM%BMG% FPNMEérSe by droxipropyl

methyl ﬁge]&‘lll aS X r ]ﬁﬁl{/fg/ ?’1%2 }{ gﬁgﬂceﬁ u%’se?ﬁHEC),
po1yvug$ byﬁ@mﬁiﬁr p§1mvﬂftyl hRRehaAEhb \yemgyn@de@dd: aNydesol faftP@did Bhters;

npl es of nodified rel ease include,” but are not
polyacqyiaﬂuﬂg,cpqlbacrylpfbg@dd@@@}mﬁo ¢thaquylec acpgtor meghacrylic acid

EUDRAGH. £ Rpithly 5, PRERd3RD: P yagretndilehicytace)

polylactides 3opdlgimeds 639 glutbinibaciddndbéthiyl-b-ghama ) deﬁad&ﬂﬂe %6(: acid-
5,739, 108; 5,89]1,474; 5,922, g56 5, 972@(? &19 ?
glycolig agid sopalymezs; pab)-B30)-3d1ygmAyRpric agid] pad ghigr acrylic aci
376, 461;
denvatgﬂ %9% Iggphmg é(‘)]lgm’ségsgandﬁco%@fl&n%gof @u@ﬁxetﬁ&%%laﬁa 2

358; and 6, 69
methyli’mt}ralcxylﬁe,rﬁthyilnleehthﬂHEae;tbyIBelwilates(2{<ﬁmm®4’}an’ﬂheethyl)methanylate

ceuti.c |t| rovi ded herein in a

and (trig %ﬁ? i)égeé {%}@ ?rbc} may be fabricated using

a matrix controlled release devi ce known to those
[00137§k' | 1 &l anBtHeP mBbdinidneahe PRdsatioeticablompdsitions are formulated with

cl opedi a_of Controlled Drug Delivery," Vol. 2,
a non- %‘dlhr frix deyice. Whee%ptlvq mdlef[tg‘*@ 153@1550I1Ychﬁ\'éhSPersed in an inert
matrix %ng) (i)s reF%Qéd apxlnmila %ﬁ%g Whifedh ér? 'iﬂa@r'i‘f oHéeoé’dn%ﬁgtered
i"e ease osage form
Matemﬁl@ rsﬁilﬂdtﬂé ﬁﬂ ugs ian g nan-eesditichh@&riraievick mi:dawdedebutvﬂne abt limited to,
wat er- swel | abl e, er.odi bl or .sol ubl e

insoluble plag¢sn suah anAAYS Ry Iget. PREPEOPYATL- H%WPE{%H% - Palisehyisge:

e

polyvinylchloride, methyl acrylate-methyl methacrylate copolymers, ethylene-vinylacetate

copolymers, ethylene/propylene copolymers, ethylene/ethyl acrylate copolymers,
vinylchloride copolymers with vinyl acetate, vinylidene chloride, ethylene and propylene,
ionomer polyethylene terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl
alcohol copolymer, ethylene/vinyl acetate/vinyl alcohol terpolymer, and
ethylene/vinyloxyethanol copolymer, polyvinyl chloride, plasticized nylon, plasticized
polyethyleneterephthalate, natural rubber, silicone rubbers, polydimethylsiloxanes, silicone
carbonate copolymers, and ; hydrophilic polymers, such as ethyl cellulose, cellulose acetate,

crospovidone, and cross-linked partially hydrolyzed polyvinyl acetate,; and fatty compounds,
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[00136] Materials useful in formng an erodible matrix

i nclude, but are not limted to, chitin, chitosan,
wa@l2008n154180 and pul | ul an; gum agar, gum arabi c, PBEIUS2008/007589

karaya, |ocust bean gum gum tragacanth,

carrageenans, gumghatti, guar gum xanthan gum and

scl erogl ucan; star such, as. dextrin and
such as camapb wax rﬁle‘Pﬁﬂﬁ‘%ﬁBH? PR, 3 tng} y&§“3§uc h as pectin;
phosphatides, such as lecithin; alginates; propylene
[00138}3| yCOly é‘hﬁﬂu‘ﬂﬁ%@nmﬂf‘ch%kﬁbe sg%hﬁ%rﬁesﬁ‘éwre@&sé Kin@BELdan be
ch as ethyl cellul ose , nmethylethyl cellulose
controll(ad/,Ef@) ;axamplbowy rhlmet Ibglymceuypq Iempdpy(e@]\,uﬁ)a PpOI3EECT viscosity, the particle

| ul.ose EC dr OXY IO l. cel | ul.os
sizes o (tﬁpayolx s b e ek Retearban, HE RO AR BEKE Rt versus
the pol;é an&%kﬂéﬁ;ﬁeﬁb“iﬁﬂ@%@ﬂp@ﬁhoné?m lul ose acetate
utyrate (CAB), CAP, CAT, hydr oxypr opyl nethyl
ceIIquse (HPN(D HPMCP, HPMCAS, dr oxypropyl _ net hyl
[00139Lel | urfdag@harémcatl@cad pom’epsnlqalwmomﬁ%m;n ingygodified release

dosage gw r O)l%bag%rgy{/ hloH F.@gﬁrg Fﬂlﬁg §/k\1/ffér)]ciy Vtgge 1{1c1udmg direct

compreSiyE,&lrplor hat gt;anamudn eslioRiesl; by mhprassﬁod amslelgranulation followed by
pol yacrylic acid; copolyners of ethacrylic acid or
compreggehacrylic acid (EUDRAG T(r), Rohm Anerica, |nc.
Pi scat away, NJ); pol y(2-hydroxyethyl -net hacryl ate) ;
2. OSH%{gsqcﬁl%ué&@ele%@@%vms of L-glutamic acid and
L-glutamate; degradable lactic acid- glycolic
aci d copol yners; poly-D-(-)-3-hydroxybutyric acid; and
[00140bt her Therphhimacgutichl caanpps/laonmw@délhreaslrtmmétﬁegirfehegse

dosage%maﬁ&eﬁ%?ﬂtg Lés?rlflé%h%rwg?cﬁcro%nw 18(% éeleaéfr ﬁlleg%, ru)}c]:luilmg one-
chambdr 4 yStefe thy A Pa S Erms{nl H@&lﬂﬂ@ﬂi’i}é'tﬁérﬁbranaf&hnoloFy (AMT), and

(trimethyl am noet hyl ) et hacl{%aat e chloride 00137] In
extrudipg eeleesystemGifrnedn genadl, prehrdenices haeaat l%hfywqmmf@nts (a) the
ralat
core wiEE HEBRLR! 4Lty A B ARG i v
one delery peff whithtentapsalatsitse ccﬁh eThedemipermeatly rria;nbrane controls the
di ffusion through the inert natrlxﬁgnce adm ni st er ed

influx gftayaet (1 Be SORCCTEBN &N RGHOQS ERWEONMERS 9! Hhot 10 Sl qryE release by
extrumgxfﬁh&?%ﬂ gﬂgldgﬁgggglg yare not limted to, insoluble

astl such yethylene pol ypr opyl ene,
yi sopr ene, polylsobutylene pol ybut adi ene,
[00141ﬂ>ol ywdnmsdﬁwmhamwac&we mgwllym(ﬁ)yﬂhﬁr@pﬁmfrtiw gsmotic device

optlonajg'r %st %g? et n la eﬂ%}%thglgatg 61f‘1¥ rce or tranrg%&t% water

from tlﬁtéﬂ)&lréﬂﬁeﬁﬂ cmdsambaﬁ@cors op ﬂieydmr@, cntefms@ RE b Oy heones water-
copol ymers, ethyl ene/ethyl acrylate copol yners,

swellable ydr@mhdmu nedymensowiehase glpe Feferred/to asc @ﬁlapﬁolymers and

“hydroéélny’ ﬂS&%ﬁemtg{og ggrluheglttg i gﬂﬂﬁ)h?iﬂfwﬁzg@ﬁl a%pﬁlc pdl%&@er

polysa@mbﬁhésmmh 6l calgi i blgﬁ’fa&: petyf&ﬂiyfb&’iﬁ/ omddeE(}a)l p@ibxéldhylene glycol
ymer, ethyl ene/vinyl acetate/viny

(PEG) t@lmpwﬁve glyed (Pé’mywﬁ@rwqﬁwxs%t% ryle%dmhlﬁé?ryhc) acid,
AG1pvRlRTLhE kQihice®@ PREL b6iy#HI1 alcohol
P Oly(n%giaéé{ F%lggll’t) &P{élpﬁtpﬁg{oaté drlré?ﬁ r gl?é r ubger P ? |yco cone
(PVA)r Bﬁbél?‘sﬂ? cppdlydiens PMA/BVIPopnbsners wnlhdtydeophobm monomers such as
methyl methacrylate and vinyl acetate, hydrophilic polyurethanes containing large PEO
blocks, sodium croscarmellose, carrageenan, hydroxyethyl cellulose (HEC), hydroxypropyl

cellulose (HPC), hydroxypropyl methyl cellulose (HPMC), carboxymethyl cellulose (CMC)
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car bonate copol yners, and ; hydrophilic polyners, such

as ethyl cellulose, cellul ose acetate, crospovidone,
W@rwsaso8c- | i nked partially hydrolyzed pol yvi nRCT/US2008/007589

acetate,; and fatty conmpounds, - 31 WD 2008/ 156780

PCT/U82008/007589 such as carnauba wax,

ry and triglycerides...[00138] In a
and carfiiseflacoolase (CEC) wPegualsiafte RS EHESHL 2oLy tqriaeum, and
somumﬁhﬂ n%ﬁéoﬁﬂﬁ be controlled, for exanple, via the
poly type enployed, the polyner viscosity, the
particle sizes of the polynmer and/or the active
[00142] ngr eérhemtl(eg)class héomotucoag@ntsuh esmeganyewhich raequ@nbl(mf imbibing

and ot her |
water gl am coBRG® Braifsar i SR R EE kT s Bing spaine
Suitablf bSHbsted 1ﬁ@ﬁ@é but ArechofBiifel €6 ihGoBAE Salts] OSHOR thFH¥sigY sulfate,
be prepared by net hods known to those skilled in t he

magnesaym chlogisieuerleigmu¢hl eidde, sg@nm@%m@n lithigryp chloriget potassium sulfate,

potassi %%ﬁ%@g‘t sc])c %rlg}gc\ﬁﬁo Igt(y?hg (@B’B&ﬁﬁit? 'htm@l {u %]Eﬁagg a@glhﬁ%hlonde,

and socﬁ@rh%ﬁ&@te@ﬂ)@a@ﬁ&uétﬂ%hoﬁ]@rd@lfh’éé rEelecdt iinaditol, lactose, maltose,
npositions provided herein in a nodified rel ease
manmt@losaefgeoxomrbﬁay sposea gehdatee andisylifgl efTeaifgeids. such as ascorbic
acid, b&l‘%B{C Ad, $mbAE §8RCHRVAGE mAIBL b, E%a@t'&%cnr% REERELCid, adipic acid,
t wo- chanber system asynmmét rane
edetic doid; fgﬂmhmgyac(ld\kﬂ:)qlumdlfomxthdsuv:gmaxoacEd sdttamar{dEE8);. uré¢a and
eneraé such devi ces have at |east two conponents:

mixturgsgheregb  core which contains the active ingredient(s);

and (b) a sem perneabl e nenbrane with at |east one

[00143§el i Ve ARy dgenbicliffERaAMSIT I BSratel endyHBeCempiBFed to influence
Sem perneabl e menbrane controls the influx of water

how rapidly the actveingretienits) axjuitinlly dshivered fiventhe glosagsefosm. Xor example,
amorplaaglls I%@%z}srg, sg%ﬁijgf éffan%?g&%ﬂgﬁ]’l (?Ei gg%lrr} PIG%\Q% % éaggote used to provide

faster deN9&Stveinlp(tBe firdtRBuple o€ heirs td Provgptht produtemhe desired therapeutlc

optionally includes an osnotic agent, which creates g
effect, gnd giadgalhorndeqnsinual nrrrse of B rRBABHTE FTPQRAL R EaNtain the desired

level of {E g)%ﬂt?@ g{q %Ig)%hgﬁgtlé Qﬁf@cttob é"noéx(:t‘e F%Eﬁo&j Ef" gﬁl% TP case, the

er- rophilic
active n@f@dﬁmft@) 19/Yeldahechxt3ualh 8 oate &0 &:lplaeel theoarmmrit@f thepatiy energgedient
‘hydrogel's," including, but not linmted to,

metab%%?é}é‘ﬁ?ﬁr@te& nyl and acrylic polyners,
pol ysaccharides such as cal cium al gi nate, polyethylene

[001449X1 de {REQre B A3 ¢lRIBR vaildY Gatiety OPBEEr eREApMALURY|caffers as
gl ycol (PPG, poly(2-hydroxyethyl nethacrylate),

descnh@dlhp(mn twtnlm)icaﬁlaperfmhquaftthaé%ﬁgﬁ: Egrpe t@,pr omote stability or
S§o yvi nyl pyrrolidone (PVP), crosslinked PVP, polyvinyl

procesypgonol ~ (PVA), PVA/ PVP copol yners, PVA/ PVP copol ymers
wi t h hydr ophobi ¢ nononmers such as

[00145] Materials useful in forming the semipermeable membrane include various
grades of acrylics, vinyls, ethers, polyamides, polyesters, and cellulosic derivatives that are
water-permeable and water-insoluble at physiologically relevant pHs, or are susceptible to
being rendered water-insoluble by chemical alteration, such as crosslinking. Examples of
suitable polymers useful in forming the coating, include plasticized, unplasticized, and
reinforced cellulose acetate (CA), cellulose diacetate, cellulose triacetate, CA propionate,
cellulose nitrate, cellulose acetate butyrate (CAB), CA ethyl carbamate, CAP, CA methyl

carbamate, CA succinate, cellulose acetate trimellitate (CAT), CA dimethylaminoacetate, CA

- 33-



met hyl nethacryl ate and vinyl acetate, hydrophilic
pol yur et hanes contai ning | arge PEO bl ocks, sodium
W@ ewsasi7s®el | ose, carrageenan, hydroxyethyl celP@i/vSm™08/007589
(HEC), hydroxypropyl cellulose (HPC), hydroxypropyl
nmet hyl cel lul ose (HPMC), carboxynethyl cellul ose (CVO)

- 32 2008/ 156780, PCT/ US2008/ 00758
ethy! caghTBEE e RYPTOREEAIE AT QREIRe: e ARt CA butyl
sulfonaft0 mcﬁﬁﬁﬁ@r@ 4w1foﬂ§t'ef‘%a? ?‘rcﬁf@t@t HRNoRacaBE, b&]? Jluedh acetate, beta

starch glycol ate. The other class of “osnotic
glucan apeetate, acctadetpgle mémethl adetade, driacetrb bEloghstibemn pumghydroxlated

ctylenf i LS G B T R (PRI P P C B CMC

CMEC O8PREE HPMOP, HR4C RS HRVEC AL pdll(ictyaid) hlds APEBERE bfd poly-
salts, such as magnesi um sul tate, “magnesium chloride,
(methagrlie) agidsamd@siedeandseogpplymest therdofiestarch tdeix ran.clek i, ghitosan,

ot assium syl fate ot assj u hosphat es odi um

collageft gl PRlyALiSAL RPYGIMFTS: BOUMIFAE LT PN s ses
polwin@hhﬂ[de@,epd%rﬂﬂﬁl ESEé bl Ettbrs ShRurab WaREsS and skelthedis waxes.

dextrose, fructose, glucose, inositol, |actose,

mal t ose, . mannjitol, raffinose, sorbitol, sucrose,
(00146} [ eha|S§§§perm¢ablgwqm@!apg n@y@éﬁ@, ke aa@:(cggph%ﬁncggpc.)rous membrane,
whereir?ﬁl‘égiro%scarre %B@anti%ﬁ? le§ v éj%asf A8 fioddiba ¥y the !agueous

acid, malerc acid,”sebacic atid, sorbic acid,” adipic
mediunabuare penedable @cowater vipot,asidisciosed in P-S. dlatMNas 3L 7980 10. Such

NN P SRR T T W
; Luti | !
polyrne?éa %:I%gl ag tp'toﬁfeéllfe%fsé? $olRvhyéhee BPIy?%G)%Si}eEx@,I [Ibq(ifl?tik:gl@flﬁf/&oethS’lé’ne,

active 1 ngredi ent
polyacnydit iavidrdedi vhtivas, polgettiosapa ysufanes, potyegheasyifomes, polystyrenes,

. amprphous .sugay. stich. as nnogene EZ Pl Phar

polyvid g BAROe pal Y Tifene i BopQlF BT Gy 63 EapbigeatBlal s, and
Symhaﬂy@bﬂg_the first coup!e of hours to pronptly produce

the desired therapeutic effect, and gradually and

conti nual Iexié{rel ease of the remaining anppunt to
[00147hgi nt &Fhe dehiaeryRari(@Pn the sepsFmeaids Bsatrane ey be formed post-
coninPREAAT br HLSSLRDeR DALY SHRgid Skt W
erosiorsefchplag of atdraotubd materiaher ymupnire of a thienexqrortven of the membrane

i ngredi.ent _netabql :R;é d and .excret ed. FPE%BO 44] .The core.
over arpipdeniption InHBE Gar- dnRidEiopedslyey RartsIRePe Irptefiduing coating

process‘gg%i %'rpﬁl%rcia% St AYmmiRSE HleRfFaltessatifgd 6 BEBRRARsAORd in U.S. Pat.

ormance of "the dosage formor to pronote stability
Nos. 5,612,009 eué§698¢R20[ 00145] Materials useful in formng
t he sem perneabl e menbrane include various grades of

cryligs Knyls.. & r I '
oo1ssfg) i B oD, FABE SR PSP ALY BRLBF e can
substattel1§ byl s@U1ERH &idthe phiyBrhesh agd padokiyy beihe samipepiisable membrane,

are susceptible to _ L )
the composition of the core, and the number, size, and position of the delivery ports.
[00149] The pharmaceutical compositions in an osmotic controlled-release dosage

form may further comprise additional conventional excipients as described herein to promote

performance or processing of the formulation.

[00150] The osmotic controlled-release dosage forms can be prepared according to

conventional methods and techniques known to those skilled in the art (see, Remington: The
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bei ng rendered water-insoluble by chem cal alteration,

such as crosslinking. Exanples of suitable polyners
w@g@Bas678n form ng the coating, include plastiRCRENR008/007589

unpl astici zed, and reinforced cellul ose acetate (CA),

cel lul ose diacetate, cellulose triacetate, CA

. ropjonat e el lul ose nitrate [l u e aget
Sczencegqﬂ@%r&cgce( @A{’Bljcqr , eSPR’Sﬂ* bg{bt%g%ﬁglferé& ,oneg(ill%g?itﬁ%ase 1995, 35,
1-21; Veahkanat, @rugép@@@?mai énd BaldrihDBRarAaRY 2080, 26, 695-708; Verma et

trinmellitate (CAT), CA dinethylam noacetate, CA - 33
al., J. ComrefegReksa 02CT9,U52008/ 007589 et hyl carbonate, CA
chl oroacetate, CA ethyl oxalate, CA nethyl sulfonate,

[00151 bUtIX lcertaSJH lern%%a ents &?llea?ﬁlg(ge{ﬁglc%%oégﬁ%ﬁn? gggﬁdegel%eéein are

cetate, anylose triaceta gl ucan ace

formul@#tdIEAAMT caaediRdeeleased dhgefoymhe wilidiiedomyprisas e adyenmetric osmotic
triacetate of |ocust. bean %,um_ hydr oxl at ed )
membraneREERALSA FRIE sOBPHSBE tharactveaerpdent(Paad opsr pharmaceutically

1 P 1 b b 9| 3 T
weer BRI 345, BN 170 0 UB00G 15 PYER
controljdhgleagadisage forrishn de iptkpasedchcestdargstoarod vanjpahymetheds and

t hereof, starch, dextran, .dextrin, chitosan

techniqugy kngyuh o Geretkilied Bohg aftidaruding sfiregteqpapression, dry granulation,
wet graﬂq}a)ﬁwj grfmﬁgiﬂ'(%ghxgmﬁ{‘ﬂw fones, polystyrenes,

pol yvi ny s, polyvinyl esters and ethers,
natural waxes, and synthetic waxes. [00146] ' i
[001528eni pdnreedtinemhedimentethaphamaseutical gompasiapntapsorided herein are

m Gro us rane wher.ein t r .
rormu 3§ BRERU JRRRFABGe to IR Bl BB A garot grorane
that coht @ cREH@MISrisi e 4ati bdlingbddeeid@), BaRixg/1dtylwetleloss, apd bther

as disclosed in U S. Pat. No. 5,798,119. Such

pharmappiieabliyAisEeptakle ew@iP8Atsyapor per meabl e nenbrane are
typi cally conposed of hydrophobic polyners such as

3, Mug@%tﬁgpﬁg@nu&%{g&;gy&emceeoI ypropyl ene,

uor oe ene, polyacrylic acid
derivatives, polyethers, polysulfones, .
[00153p0! yetHer phaheemsicalpmnymisiionn peovidgsdieyein iy b ntagifiefbrslease
cossee B o o B0 LR B LR B I S comprse
a multi?ﬁl:ﬂty 8f parBles (Frames, b BelfsTirfi i BB eabTR b0 afetodbpud® mm,

ormed post- coating by nechanical or laser drilling.
about Fiepuinvieapock-3 m, erefjorajabentd&0fan fed M ir diagneggy. Such

._erosion of I - ' .Qf, . .
iR iy B B EincibF st LR Rl nclucing
wet-anid g ataiul fion exthiseorrspheronizatiandolleneompition cmyltongealing, and

may be fornmed during coatin rocess, as in the case
by spr@rC%lg)xgﬁéﬂ FACHBEH rfgh @%?’%ﬁ&%f ”‘t’ﬂ%@e ?{f 6%91365‘35@?&%%&; Marcel
Dekkek:} 6994,% Pﬁﬁarmdwétic{z? fﬁﬂt@tiz%gn 9@&&1@3&3%&1 DekRd48hs9.

total armount o e active ingredient(s) rel eased
and the release rate can substantially by nodul at ed .
[00154}i a t hOtlienexdipiests asmdsqribed hietejn viay thedlensied yarntha pharmaceutical

rane,. . : . o . .
comporsrﬁlrcr)tr)ls to a%’d in processing and forming the multiparticulates. The resulting particles
may themselves constitute the multiparticulate device or may be coated by various film-
forming materials, such as enteric polymers, water-swellable, and water-soluble polymers.

The multiparticulates can be further processed as a capsule or a tablet.

4. Targeted Delivery
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the conposition of the core, and the nunber, size, and
position of the delivery ports. [00149] The
wW@k@sHsCeut i cal conpositions in an osnotic PCT/US2008/007589
controll ed-rel ease dosage formmay further conprise
addi ti onal conventi onal excipients as described herein

otss] & B R RS AP BB TAEA N v gt
be targéi&’ﬁ@ﬂ@?irﬁﬁlﬁ'lﬁr fseDRcE6N 3F BtheP SR bHIhRBOHY of the subject to be

conventi onal nethods ‘and techni ques known to those
treated,dh¢lhdipg lipeseme-, sesealed @e'thnaeynen @né antibaey-base@delygry systems.

008/ 1 6 80 PCT Sci n I i )
Examp i ARy POGR A4t TGAR QL Lk ReblBr O3 O GSanp gl o 627 £359;
6,253, 85324 @4@@ 8699651313570, 6L R1751VE10TR 495; @béo 0&X:1)048,736; 6,039,975;

Devel opnent and I ndustrial Phar mac 26, 695 708

6,004,5%4r 788:2807:a1,972,366; MG 12 éd54Qél7éaé%5%é’é)§ angd, 709,87
[001511 In certain enbodi nents, the pharmaceutica

hmﬁhmﬁQHﬁﬁéltlonS provi ded herein are formulated as AMI
control | ed-rel ease dosage form which conprises an
asymmetric osnotic nenbrane that coats a core

[00156% onpr ilsiong etdbed andrityprovidgd ek mathpd of eaating, pegventing, or

amelio gg{; rgaﬂé:) S}J tgllogé lg)lf%g@acc :%bl eX%L é%ngsgqféatg%hvlt% CQRTHZ and/or
one or Mok étﬁknl BAD, gL &phss B9 %&%ﬁuit@ﬁﬁ@to%bﬁ&t RAARALEBeing suspected to

according to conventional nethods and techniques
have suchawoentlisionhyskseskd, lal tb@rapwtlchléy efifective palogdt ﬂ@padmlé@tﬁs of {4,6-

bls(dm}fﬁgﬁ%'g%tso - -C4r&¢ﬁxa 58‘%{9 P%ian\é"g?)( rnazgghgt ' O({r]%%h 2 ﬁetlc acid

in an aﬂbﬁih@iﬁ§%ﬁﬂ féalcg:scamﬁeswmon@rlmr ovided herein are
fornulated as ESC control | ed-rel ease dosage form

[ conprises_an osnotic nmenbrane that coats a core
[0o1 57& 0 rrp r igjapgthen empedimeats, H&f"é‘%ﬁdéﬁ # @gthodgidrekipg gy ¢nting, or
t
amctofhEShZSF Ry S ot ALIRE LG SRRk futaion o
CRTHD&MB/OESne{ OOhbdR ot]ﬁbxeP@Da revRpie, lcompnsing]admumstonag to a subject

vided herejn.in a di fied rel gase
having|gs DU SRRCEA 1@ e ﬂl%g% PR ¥ A5 B ﬁ 68?‘%10%@% gfective
amounf&, %&ﬁcul%k ef {@%meCdﬁﬁ&hy@nﬁﬁB)tz -4 ﬂu@xfonﬂaﬁilbtfe'nﬁﬁmdo)
granul es, or | ets, ranging from about mto about
benzylpymmidinafyl} a@@lC@mdm aabroarptrovs fomy, ercrystaihngﬁem IopH.
pmto 1 nn1|n dianeter. Such nultiparticulates may be
[00158{,1Elde b% (Etég %é? edslmk HP :ﬁlrov??egﬂg?%%eﬁﬁ&l J)Ft%dti'ﬁg? fﬁ%venting, or

arnehoﬁitinl’gtb‘iﬂe%/n&ﬁb Sy eiptonad bﬁldlséa@b bedisorpartiawd by CRTH2 and/or one

6;Iﬁ;eallng, and hy gray coati ng seed, caores.
or morset:_herf AREFRIPIES; cqmpltlslp&a 1gFing teyaubISCl haiag Py bsipe

suspecﬁé@ Ctﬁ (r}:% e %&ﬁ%r K (}el'l%arbe %sg %gég%ﬁ%&hﬁ?kffgﬁide%&ﬁtt bPnN

particulates of {4,6-bis(dimethylamino)- 2 (4-(4-(trifluoromethyl)benzamido)-

benzyl)pyrimidin-5-yl} acetic acid in an amorphous form, or crystalline Form I or IL.

[00159] In yet another embodiment, provided is a method for treating, preventing, or
ameliorating one or more symptoms of an eosinophil-related disease, comprising
administering to a subject having or being suspected to have such a condition or disease, a

therapeutically effective amount of particulates of {4,6-bis(dimethylamino)-2-(4-(4-
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[00154] Ot her excipients as described herein may be
bl ended with the pharnmaceutical conpositions to aid
WO poopndoessi ng and formng the nul tiparti cul at BGT/UT1068/007589
resulting particles may thenselves constitute the
mul ti particul ate devi ce or may be coated by various

ool b T TS By B B PE BB o, o
Crystall[ﬂé|}1‘drﬂﬂl(§ﬂ1(fu| at es can be further processed as a

capsule or a tablet. 4. Targeted Delivery - 35 WO

2008/ 156780 PCT/ US2008/ 007589 [00155] The
[00160phar nde ¥t anesher eBppdunantaevidedis aiwgthed far teating, prexenting, or

. [

ameholggréég[lgw ﬁltg?éj C};ngptmkﬁg P‘ggbggc;p%ﬂ Je%xtegl ?t{a%éf- l‘x‘gﬁ'lbfr{ %Hﬁmstenng
to a subjéct havidgtoe Geinigaspedicago haposwier conﬂ&ﬁﬁaﬂreﬁbease a therapeutlcally

ythrocyte-, and antihady: based del
efctive RPN PHFAES OB OFNE DAY B ERD (ol - Bty

benzarrlg@ ggéﬁyxgrﬁfdéri 8. 5)@g%cé%fb@#ﬂaﬁégg%us%éﬁ3018c¥gstalhne Form I

orll. 6, 048 736; 6,039,975, 6,004,534; 5,985, 307,
5,972, 366; 5,900, 252; 5, 840, 674 5, 759, 542; and
709, 874 t hod f Use X9)
1001615 gy dB4 ene i EHERIBENE PERIAES gpaSh Fr gk Preventing, o
amelxoﬂlﬁﬁk loRE @t irfdge S t@fns"ﬂfraﬁ i SYARINQIRy Bfsede dbsiRprikdlg fministering to
di sease associ at ed with CRTH2 and/ or one or nore
a subjeot traemnmjzm&wpmﬁ@cktdd}avadmma senditioryox ¢isepse, Atherapeutically

h t 1 aditi
effectlv&aa\é% nLg]é Ak gax%lﬁlrﬁ%u% éﬁ??,26&6?S?ﬁr%?tihgﬁ}l(gV@%—Eo-g4-g&?l§bfdn9&hﬂ5-
. benzarﬂdb}b&tﬂybﬁ?ﬁmﬁtfm-ﬁ -y} Geetic acid in an amorphous form, or crystalline Form I
bi s(di met hyl am no)-2-(4-(4-(trifluoronethyl)benzam do)

orIll. _penzyl)pyrinmdin-5-yl } acetic acid in an anorphous
form or crystalline FormI| or H [00157] In another

[00162;”JDOdI iSordefs %ﬂl gf’ééaée% tRaf¥Bl\0eh afe ah‘%ﬁflét@@ rovided herein

reventing, or orating one or re sy orrs of a
include] baears moolimities o, c(da} mlflexmmtsny\m allorgmdlsbms,omlodmg (9230221 (¢
nd/ or, one or nore PGD2 rece &lors

anaphy3s PR ROIG SRIBEE PORBOR ARG BUFG SO g, insect

sting afl&gﬁ@vﬁ)oa%ﬂgrg@es(‘(m&ilg’ Belfic dﬂse‘amﬁt thd hkb)e hﬁ@ﬁiﬁ%ﬂo@?ﬂohiﬁ 2)
ective amount of particul ates of

inflammagryy bgwa qlmarsys analeding Crobp'y disgase, tflmmmlm 1}%@%@&%

enterty, ) SARINCH PN P it (BF B RyiP oy ggmatoses.

includihB d¢ghat@iQedRnag AP d&ﬂxbuuﬂraﬂwgﬁtﬁébrit@ct aeﬁ‘ﬁdtflﬁdum‘kaﬂa viral
treating, preventing, or aneliorating one or

cutanegyspatntagics ingludingthose 6¢n%ﬁdsf59raéwm§daaat11@alaayutmor RLV
infectiGf! q{a&ren?P Blu ﬁer ?WBtﬁexoéﬁgsrltalf nédus gﬁ&@iocghesc Qﬁ@Eﬁtﬁﬁé&s lupus

adm ni st éri 0 a subject having suspect ed
erytheratolsasy essasdhnaambmdpmatory alergic sieasees, mchlkimgaapbrgw asthing,

exercis%flrlg Ccteld\ggth?nrgo lé:lnergi%:frhinitis, otitis media, allergic conjunctivitis,
hypersensitivity lung diseases, and chronic obstructive pulmonary disease; (6) autoimmune
diseases, including arthritis (including rheumatoid and psoriatic), systemic lupus
erythematosus, type I diabetes, myasthenia gravis, multiple sclerosis, Graves' disease, and
glomerulonephritis; (7) graft rejection (including allograft rejection and graft-v-host disease),
e.g., skin graft rejection, solid organ transplant rejection, bone marrow transplant rejection;

(8) fever; (9) cardiovascular disorders, including acute heart failure, hypotension,
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particul ates of

{4, 6-bi s(di net hyl am no) -2-(4-(4-(trifluoronethyl)benza
WOorR@eNs678enzyl ) pyrim di n-5-yl) acetic acid i n BEI/US2008/007589

anor phous form or crystalline Forml or H [00159]

In yet another enbodi nent, provided is a nmethod for

{reat . . g
R T Bl T 000 S BIGe peo
failure, atH¥rdbcRir69id, R@rdnaryparsdil jdesehise fegtengsis), ranﬁeﬁamlm&tse@m

to have such a condition or disease,
cerebroy stk dipordsas. ligclading Srapiatio hepiminjwy. ﬁmlﬁep isgheppiegeppriusion

injury a%é.??lﬂggg%\d lggg‘g%%mﬂﬂl b?eagt Slglﬂ' progtgtev\&rggtoﬁée}lﬁﬁgsg‘y, testes,

bladder( tunigf li vt D.hﬁtxhybfa)l beving eblda)ant gastydinteytiralrtrdet(e g, ysophagus,

acetic acid.in anpr phous, form, or line Form
stomach Ranciaad), DB BRI, PO, WEVPORNE ST D) BPESOISdeamnegive

tissue d?sr?gg% ?Rérijr%irrg&g&l? & %Eger%lﬁf EPé g ngl:clllgftl ogtﬁggidg ﬁ?g@gg& erectile
dysfunctmmp(14Hi gtagrcadtcstmaé ldesordugs induding gbqtam ucers, mgussa, panicragptitis,

T T I R,
1nc1udn{1é11r§09ﬁ1§a( ﬂhr%ielﬁ %f@eﬁ%nga' s(ﬁldf(ﬂne(, fahd fPhdelélEfSHH&bﬁle (17) pain;

benzam do) - benzyl) pyri mdin-5-yl } acetic acid in an
(18) rermirdrqohtnns (19) oqulayrdisorgers.ahtlndiag Ebruepma,; @nd KRO)[infzedaus diseases,
1ndud1 Ie_@.%,lll anot her enbodi ment, provided is a nethod for
B8 E¥ing, preventing, or aneliorating one or nore
synptons of an inflammtory di sease, conpri sing
[00163pdMi nil§tcerhiA@nibddiraerisithedisedsavs sefected foeinnthe gtonpeohsisting of
to have such a condition or disease, a therapeutically
asthmaggljezgiciayhmarsaereis induged petmay dleras rhinitis, perennial allergic rhinitis,
I
seasoné}%ﬂl@ 5?# g{ ?11: en% )%g%/‘ﬁ%%n“%i:é] 4%c§t41]yg)§xrs%r£s etRIH ggrlﬁtg&i d)ermatltls
conjunétivitigtlegié conjunaivitis, gesiadphiliebieockitis, food a]l¢rg1e[s0ﬁﬂsﬁﬁ)ph1hc

The, di sqrders and di seases } t abl
gastrocgiErits b ATER I AL iR BTee PISeran NG oS, il figeaggymastoeytosi,

hyper | ng;yﬁ&@rﬁeo systenhic 1Bf)ﬁsaé%teﬁfa}tbu§rps@hhﬁ§ Yiche dhSIGipRERIerosis,

uding system ¢ anaphyl axi s and hypersensitivity
allografi rsppdm,Sf;pfafusmmnﬂEY rehrortic gbstmnctive pulmonagy digease, Churg-Strauss
I | er

syndromengpg% é)agcgﬁﬁeléc 138?‘%‘85‘38 oRi¢ 1%ar1a? E%%%hﬁicql%l%c%sm psoriasis,

eczemdTEXIPID Y EM8hi%; obkctiverjul abhay disorde@)\atthliis ahe@fatoid arthritis,
i ncluding Crohn's disease, ulcerative colitis,
psoriatiq asihritis, angresteasstheifist i s; (3) vasculitis, and Behcet's

syndrone; (4) psoriasis and inflammatory dernatoses,

[001 643 ncl u dﬁl'&ng%régxg\%ddéfn§nts e QR ascql 2Rhina A6eTaLd {n'dﬁced asthma,

| I ergic cont rmatitis, urticarta, vira
allergw:tlﬁmneQallﬁplpdbhnzktﬁgsl eBronrcodbsduﬂg/etmmnenatgrdlsﬂesh or altergic
hunman papill omavirus, HV or RLV infection,
conjungyifisr i al | flugal, and other parasital cutaneous
pathologles, and cut aneous | upus

[00165] In certain embodiments, the disease is Churg-Strauss syndrome or sinusitis.

[00166] Depending on the disease to be treated and the subject's condition, the
particulates or compositions provided herein may be administered by oral, parenteral (e.g.,
intramuscular, intraperitoneal, intravenous, ICV, intracistemal injection or infusion,
subcutaneous injection, or implant), inhalation, nasal, vaginal, rectal, sublingual, or topical

(e.g., transdermal or local) routes of administration and may be formulated, alone or together,
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eryt hemat osus; (5) asthma and respiratory allergic

di seases, including allergic asthma, exercise induced
w@gaoBmss78@l | ergic rhinitis, otitis media, all ePgi/tS2008/007589

conjunctivitis, hypersensitivity |lung diseases, and

chronic obstructive puInDnary di sease; (6) autoi nmune

ases, .inc art |t|s |nclud|ng heuna
in suitaBleos e inif b BRacBlically b Ceptatls cATiERap YLTATS ffhiehicles
appropﬁate*f&t &eh roM@ St ReRirdstbkidd] Adsdprovideh aﬁiuarsﬁ%t@n of the
Graves' disease, and gl onerulonephritis; (7) graft
particulatgs epm\ndm:l ligreiml in @i degotlormylatibn, ineyhach tlmmcamjmgredlent is released
t v-host disease), e.g., skin graft rejection,
overa 188&‘? E%ehpetrfoalﬁspl ant rejection, bone narrow
transplant rejection; (8) fever; (9) cardiovascul ar

[00167fli SOr dg ke tréai@ibitdl} gfwea%ﬂ or healirafigh bis® o MiPR!s§RPtGAs of
- 37 WD 2008/ 156780 PCT/ US2008/ 007589 hypert ensi on,

asthmaaal,gaxgig rb;@gtsopcngmanpwm atppicieEnatitisp fever, sepsis, systemlc lupus
erythen?a?{)] UORa bﬂeurﬁaqgﬁeﬁﬁm\ﬁg H?ﬁxlpie s&ﬁe%ély latherosc %eros1s transplant

erbsc eraosi s, coronary sease, res

rejectioaNthfMasgatbBr bBied disehse, cérib@) or ottee bodiieny, dabrders or dlseases
di sorders, including traumatic _brain injury, stroke,
associafeg SHEHCR TR @IV esensror mofpoter X@%@W%nﬁ“ fpprypriate dosage

level g&l%gér:l is tagél%té(lg(ﬁ) lb{) %g Joe f)gli l{%%zﬁfeﬁl b rfwialgﬁf [}ﬁér)&ag ﬁ}%mgsper day),

about Oo(alvuotabput:ﬁ og/langerglagt aboun@.g¢ 3o iabalt SOrmghkg (per gay, about 0.5t

about 238 2 a%}gﬁgﬂ gtr g%\{tgﬁppag%;t; ﬁ)f g@(gg{eghg%m& ord, é)ebadrmmstered in

single drl rﬁ§1‘tigleddo%€sa9W1tt§t'ﬂ thi$ Ainge uﬂ%s dge fnkypbe QQIO'Stt@b 030d.05 t0 0.5, or
reproductive condltlons i nclu erectil

0.5 to SdQslf i, il 60 20 ar4) togismeBigrmee day.nkd cemﬁamrubtpcbments the dosage

ever RSO LT ot 55 E5PoPRRG, AR s sbou

0.01 toRAbSHET TRE/KE fbr 48RS Bi cdrn eibO@EmetlisS thedRksge leld1Gs ulsbuw 1to

I nsommi a, narcol epsy, sleep apnea syndrone,

about 55 kizder Sy akretair( ghOGiBeRts, th@ﬁ8§a&eéﬁ%ﬂl lﬁj@booglﬁ Bertg;about 25
9 |
o bl Bl R LA RS i A 9

day. certain enbodiments, the disease is selected fromthe
group consisting of asthna, allergic asthm, exercise

o016 Sy B kS, BP0k B it i

the fon‘iiledfrfﬂlbtts Icdntafififg 2%k oYY HE0F 'tHe' ackivY ingg@ERCharticularly about 1,
dermatitis, conjunctivitis, lergic conjunctivitis,

about aboutdth abaus 15¢ gt 201 ahouf %dabaut ¥, gbewt, 75¢ asouidPhi atiogt 150,

o FEAASEISE b 00 SRS 34 B00El ol 4573 730,000 300

about JDOPMd AtHat 3)000AZBf ttﬁmtlemrfgrédiausoﬁwtsfammm& adjustment of the
psoriasis, acne, nmultiple sclerosis | ograft

dosageyte Jﬂ&:pat@nt torspaeateds | Bhe fHRASItIoNS mweca%@tsmﬁ pya regimen of 1
to 4 tirfb R AR Mo S8 s, UL e B, anAOSH RfiE peh > 11 S

| eukocytosis, psoriasis, eczema, COPD (chronic
[001693bst r uIa:twm be ;uuﬂmrwdyhmhzw dbat)the specifid doss levehendrfiequahcy of
thriti
dosageafE)r an)lz pamcular patient may be varied and will depend upon a variety of factors
including the activity of the specific compound employed, the metabolic stability and length

of action of that compound, the age, body weight, general health, sex, diet, mode and time of
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psoriatic arthritis, and osteoarthritis. [00164] In
certain enbodi nents, the disease is asthma, exercise
wo pbsasdsast hma, allergic rhinitis, atopic dePeEUB1008007589
chroni c obstructive plunonary di sease, or allergic
conjunctivitis. [00165] In certain enbodi nents, the
sease auss

scmini{ )R Ao TS AHND. (SR T Leas e pr gL Of 36 il cppgiion

andGRQMEd@ﬁng) §PMdkdpyon, the partlculates or conpositions
provi ded herein my be adm nistered by ora

arenteral (e.g., intranuscular, intra erltoneal
[00170] nt r a\ﬁésmn@wde@\hererlmarea@ﬁ@pémf mpﬁqﬂé@mg RTER ang{qrang pr more

other Pﬁ?;%%cte%%rgucsﬁgkﬂ]ﬂs?né% Q\Factlgg bl#e %ﬂ{)x)(s) ﬂ?ﬁle%%h?ﬁla(tes in one or

more séliRfOSMAS aPlovaded lgeth) I ong @ﬁb@dmﬁdmﬂiﬁ ﬁté;ﬁbﬂ(grhraﬁfbrﬁﬁ}éd by a
be formul ated, al one or together, - 38 WD 2008/ 156780
cell. PCT/ US2008/ 007589 in suitabl e dosage unit with

pharmaceutically acceptable carriers, adjuvants and

[00171Zgh' CGR pa PR panail lﬁ@%n%(/ﬁieﬁ %Eregx?gﬂly (Pr%h ®lmbined or used in

m ni st SO provi nistration of the
combiradoh withl @thersagens\wiseliatiinhthe meatrmemt,aprdmnubn fayramdlimration, of one or

i n whic he, act.i ve ingredi.ent e
more syPRGBIadbe Tispep r FUE I POGToT o ¢ RECE Hiige PYIAS! herein are
useful, E’r‘i&ﬁ(cﬁﬁé b@AmaOkll PRI rhiitR bORNR pQIHRISRY atBPicAeEMARIL el fsepsis,
thma, allergic rhinitis, eczem, psoriasis, atopic

systemd:dnpm ¢ryth§mat®ue,rd1alxéq§s rl@ungigcgd grﬂu@tls mrpugple scler081s
avro T G B T UG TP bty o e

patholdg%sQﬁé(pﬁbovbnf | ammat ory bowel di sease, cancer, or
ot her conditions, disorders or di seases associ ated
with CRTH2 and/or one or nore other G% recep tor an
[001724ppr opYuchrodhed Ggae: ondayas, magrReradmigisieseds By Gtméte(?@ ip gn amount
g Y,
o108 0TS e il T, Sl
herein.tWheb awtheGfartiay] &tgs pmwd;tdyl,ereaﬂn awtused Eontompataomusjz;swnh one or

r or .about 1.to about, 20
more oy &b dhad PhEViasRTHAL camessiticn SRHGing e Rites i daditon to
the parflORgRs BWﬁﬁEdWhérBl'nsmﬁ}aBQ@nﬁié% Q\‘ﬁﬁ@ﬁ@t 1BBYirde &c&@&ng the
0.05, 0.05to 0.5, . .0, 1 to 15, 1to ,
pharmageutical oomosigbkgpmrdedéyrem memettémﬁ: thattsdadi GRBaAAIR One ppmore

other agtg?ﬁa %iegﬁedi%glaﬁ {JBSF?PSUU‘E ?%en g ina%ci)dl }(ge)neté){%nk&l% Pr%@%iea :Pgreln
to about 75 ny/kg per day. In certain enbodi nents, the
[00173]0sageTheweight fativadule Parficilates phovideditbrein i cheppecormtbactive

I'n certain _enbodi nents, the dosage |evel Qu 5
ingredieqt @By e vered, r?g‘ﬂ Rgllslepengypon the S%F?taferﬁ%%gachéﬂg@glem
Generat(.\}gis aft OB e! F4Eof ERnARRWe dseli O TRRO Ybr SAniP¥, Kehdh&he particulates
provided herein are combined with a NSAID, the weight ratio of the particulates to the
NSAID may range from about 1,000:1 to about 1:1,000, or about 200:1 to about 1:200.
Combinations of the partiéulates provided herein and other active ingredients will generally
also be within the aforementioned range, but in each case, an effective dose of each active

ingredient should be used.

EXAMPLES
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[00168] For oral adm nistration, the pharmaceutica

conpositions can be provided in the formof tablets
w@omwsasqBng 1.0 to 1,000 ng of the active i ngredi/Es008/007589

particul arly about 1, about 5, about 10, about 15,

about 20, about 25, about 50, about 75, about 100,

bout ,.150, .. about 0, .about 250, .abouyt 300, abou
0017400, TBE st assht bode! Fambile 1758¢ Talguinesaamples were
charact@PRUtwiPR-rag P wLPHifrietORBL-YEXRPD) N fRfehtid s chiih £ dhi8Ainetry
for the synptomati c adjustnent of the dosage to the

(DSC), phrinegtavimetne (TG Axtand. scaiinang dleptosi miasessopp(SEM).
adm nistered on a reginen of 1 to 4 tinmes per day,

i ncl udi ng onc to ce ree tines,, . and four timne
1001755 KotV olifier om0 8 kocBihe e SHoo YRR vy
powdersiffdctdrieteOFa galeV Anedibss, The WiesHiandef TXY OFR&adidtionanas CuKa

particul ar patient may be varied and wl| depend upon

(40 kV AQmA) e DataWeregollseied af rpomygmngratwre feam Bup thy degreengvo-theta at
002 ae§RE by i BP0 SIPLGY Fym L BB LT REL e hotaers

as a thilyghbf p@ederedimabenil wWhthoaesolvedicet, node and tine of -
39 WO 2008/ 156780 PCT/ US2008/ 007589 adm ni strati on,

rate of _excretion, drug conbination, the severit
[00176} he p iffEcepat scagaee ety as et uaw&&elﬁsﬁ%gggo, TA
. il bfysRWAHTES AP Mimi
2920, SURHEE Hrore P e ALK ats Ry} B3P dtaminum
pan as thecefptencs., Adwating sitegf ¢0ACAwiniweg enipdoyedampet atgmeperaurdrange
Jculates in one or nore solid fornms as
fr°m3(§3{§€ﬂp€%¢j (‘r;‘lerei n. In one enbodi ment, the receptor(s)
are expressed by a «cell. [00171] The particul ates

[00177Pr oVi dBi¢ theheighavid¥tred SR1BE wadioemdacted 8G Mettler 850, TA
conbi nation with other agents useful in the treatnent,

2920. Ppraplentierplagnd igfb FYRENG onalBminme sanple pan.c Aariing e of 20

o ¢ . c .

Crmin s ARIBYFEARES BhGRRRL kB TenEto MLERO 1 Lt ng
asthma, allergic rhinitis, eczema, psoriasis, atopic
dermatitis, fever, sepsiBxamggdten c | upus

. I " A

2 e = ::“'a ‘é"
rej eciir@hordhiéthIBa-amd)BNRN B SAREE-5- AANCRTc AR
t hose  pathol ogi es noted above. [00172] Such ot her
agents, or drugs, ma¥ be adm ni stered, by a route and
A

[00178] n an Stwated sobui §4.6due diprshdp@ino) 2 ({4 GriBueromethyl)-
or. ial.l i rtel ' . .
venzafli BEATTHERNN-HyL ol R S PRV o fp a1
were prépad Faiih egavid prdofliyantlytih Fona [o4t bottp2 Bamd H@PC.dThegs,
a pharnpaceutical composition containing _such other
concenfyatiefs of gachFaturated selytion M@s datermpst 45188 %H)rl& ‘r‘H‘ngeﬂé-?‘é?Sr?re

summa?’i‘%é!dﬁ?l‘&ﬁﬂe'li.zed' but is not required. Accordingly, the

Example 2
Preparation of {4.6-Bis(dimethylamino)-2-(4-(4-

(trifluoromethyl)benzamido)benzyl)pyrimidin-5-y1} Acetic Acid of Form I

[00179] A slurry of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-
benzyl)pyrimidin-5-yl} acetic acid in methanol was stirred overnight at room temperature.

The particulates were then filtered, washed with hexane, and dried.
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phar maceuti cal conpositions provided herein include
those that also contain one or nore other active
WO papsasiizent s or therapeutic agents, in additi oPCT/0S2008/007589
particul ates provided herein. [00173] The wei ght
ratio of the particul ates provi ded herein to the

(00180] &0 PR et po Bt fln FRNent G R iSSP Sis ireted in FIG. 1.

The pafRORk Have cBiragibfitid XRE dﬂffﬁaeu@ﬁ @cﬂ@féx?ldséedhﬁ tW&fhkta at
Thus, for exanple, when the | cul a rovi ded

approxireatelyr?- &rld. s Gat) Ardi2Qit, ﬁuggqesm that th@@anm@at@s argierystalkine. As

shown &rpﬁww Lﬂagﬁcqxffatgso&rteggrtg %géﬁ‘h%b&g%{ali%&l %15@ g{)%got%ytl to about 5

pum. 1:200. Conbinations of the particulates provided
herein and other active ingredients will generally

al so be wi.t hin the aforenmentioned range, but in each
(00181 a5e, e diffprsntizhseanning calprigstis hermegram;of ghepartighiates is

111ustra%g%f Eg(gog Sy’ggg%rélwgg%ﬁt %édg\g?ﬁ | Cth]asé a%q?m{)%rature of 223.8

°C and aniodsavfterRperamkeof 2202 tGe f ol | owi ng exanpl es were
characterized with X-ray povvder diffractonmetry (XRPD),

[001 82§j Ihfe]; ﬁoﬁ}ﬁafb?%f%%%q{%% ana 5 r(?’ﬁ ﬂéDfC%eanrrgﬂllates in Form I is
shown I BI®SE Ofe ﬁé&Mlate[,QOé&%}abl% wshemrmginﬁ&fn@%igm loss unt11

data was recorded with"a Rigaku M ni Flex X-ray powder
decomppsitioraarpum®2Q °¢.Ri gaku Americas, The Wodl ands, TX).
, The radi ation was CuKa (40 kV, 40 nmA). Data were
[00183§%| teﬁf‘lfe %ag'é%%ﬁeﬁ%@&?é@é H%rg? S?ﬂ@cﬁstﬁﬁu%&g&ﬁgé f)gﬁlculates in
Form Istezp measurpd asmg/armlcpdsma&moqmlgdoaas h&pel\zlbﬂ@bniew\ﬂﬂeer PA). The

as a thin I&yer of powdered material wthout solvent
results pesoshopp ipiHEer apY syRmMapzethimipte P ol PrBeriFulaies 1g Epppddave an
averag&E&hE&'é"ﬁz @rVebi b 855 gﬁpand-ra/‘\um?&g@t coRffRli&R op8A, pl ace

I'h seal ed alum num pans for analysis wth an enpty

al um num pan as the reference. A heating rate of 10

G/ min was enpl oyedTABEEA. (SMoEBILLFE range from 30 C

to 280 C. [00177] The thernogravinetric anal vsi S was

al so conducted on a Mettler |8 anpl es
were placed int oS@vestr am ¢ o 5&“‘,} HHY E(ﬂ pan. A
heating rate of 20 C/ nmn was ¢oyed er a
t enper at uf'e RRB@R]ItFicOM 20 Clto B8P C| BExpaple |l
Determ nation of Solubilitieds of
{4, 6-Bi s(di n@hb}bfmmmo) 2- (4- (417 0.35
(trifl uor erethylbenzam-doyrbenz—l)pyiei-5-y11l
Acetic Acid cb pAPSA T A 0.07
DMF > 50 > 50
1,4-Dioxane 3.37 9.83
Methanol 2.23 3.04
2-Methoxyethanol 5.35 8.55
MIBK 0.54 1.80
Toluene 0.00 0.03
Hexane 0.00 0.00
Acetone 2.62 3.34
n-Butanol 0.79 2.11
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[00178] Saturated sol utions of
{4, 6-bi s(di et hyl am no) -2-(4-(4-(trifluoronethyl)-

Fornmul a |

prepared fromthe acid predoninantly in Forml,

whensani7eo) benzyl ) pyrim di n-5-yl) acetic aci d BET/US2008/007589

in the solvents listed in Table 1 were

at

both 25
sol uti on

nad—5 Fhre——conc
was det erm ned usi

-

o PRoC

of th
and the re

sunmari ze
{4, 6-Bi s(

d iDpM&hl e 1. Exam
Lnet h\/I anm nm 2- (

DFe>50Pre
1- (4-

par atsgon

sat ur at ed
sults are
bf

(trifluor

oneEﬁ@mﬂbenzanldo)

hen9) py

7{\'[ A

Aceti c Act
4, 6-bi s(d
i do)- ben
was stirr
particul a
and dried
[00180] T
particul a
particul a
expr essed
22.0, and
crystallin
are | ong

ey D) o (4l (

ri meddn- 5¢

0??r.f|uo#gﬁ;th

yl |

/| ) benzam

Zy | Bidy! fofndten- ©- V!

d overnight at rao

apgol Cc

hm { enper

acl g gin m
ture T

bt hanol
he

t esHoptare t hen filt

44 \A M 2NNO/J 1L 07

or e0,00nas

)f\ DT/ I 1

hed OOt h

SCNNQl "NNT7

nexane,

- L VK.T UV I LIUT

he Ropufy Br diff

1180 on

LUUptSéU o

B9
bf t he

esIsbﬁro‘pBri Metdiat ed
es have ' character]

I no_thG
stic XRP

1. oHze
diffracti

on peaks

| nlmmpanbbt a at

q

App 0S¥ nma

telﬁfg 8

13.1,

I%@“ﬂ@ﬁ in H

||a‘|'0 +he
074

hg[3§¥?|01

es are
| at es

ac:| Qi crystals

M TR.qo S

ze @igxabol

it 1 to

about 5
cal ori net

m [00181] The differenti al
(i cMEHérrmgram of thel;ﬂiﬁrti cul #ts i3
illustrated—n—-H —Fhe—fpat ‘“Ela €s f“?ibi
endot her m wi ?HE% peak tenperatLLé of 22%32 C
onset tenperature of 220.2 [001I8Z] The

t hernogravi netric anal ysis thernogram of the
particulates in Forml is shown in FIG 3. The
particulate is very stable and shows no significant

scanni ng

t an
and an

wei ght loss until deconposition around 200 C. [00183]
The average particle size and particle size
distribution of the particulates in Forml| were

nmeasured using a Mcrotrac S3000 (Mcrotrac Inc.,

Mont goneryville, PA). The results are shown in FIG 5
and summarized in Table 2. The particulates in Form|l
have an average particle size (MV) of 6.495 mand a
uniformty coefficient of 3.24. TABLE 1. SOLUBILITY
Solvent Solubilit (mg/m) 25 C50 C
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Acetonitrile 0.24 0.94 Chloroform0.17 0.35

Di chl oronet hane 0.07 DMF > 50 > 50 1, 4-D oxane 3. 37
w@:2®8/15dvBt hanol 2.23 3.04 2- Met hoxyet hanol 5. BSI/8S88/007589

MBK 0.54 1.80 Toluene 0.00 0.03 Hexane 0.00 0.00

Acetone 2.62 3.34 n-Butanol 0.79 2.11 - 42 WO

2008/ 156780 PCT/ US2008/ 007589 MIBE 0. 09 0.41 DVSO >

50 > 50 ETABIN 21 PARTICEE HZE/DISERIBUTION3 1. 27

Ethyl formate 0.39 1.51 Heptane 0.00 0.00 Isobutyl

Bt opanoi 0. 70 1 ereontiogt 0B AR Te X 3700 Th e
0.00 0.02 MEK 1,98 4 26  THE 195 32 72 -43 WO
2008/ 156780 PCT/ [S20080 007589 H3MLE 2. PARTI CLE SI ZE
DI STRI BUTI ON Per gent+ '253 Par-t Lz'fgfi Ze '

30 3.004

40 3713

50 4627

60 5.852

70 7.498

80 9.825

90 13.70

95 17.57

Example 3

Preparation of {4.6-Bis(dimethylamino)-2-(4-(4-

(trifluoromethyl)benzamido)benzyl)pyrimidin-5-y1} Acetic Acid in Form II

[00184] A solution of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-
benzyl)pyrimidin-5-yl} acetic acid (50 mg) in DMF (0.5 mL) was prepared from the acid
predominantly in Form I. The solution was then added to 8 mL of MTBE at room
temperature. After stirred at room temperature for additional 15 min, the mixture became

slurry. The particulates were then filtered, washed with hexane, and dried.

[00185] The X-ray powder diffraction pattern of the particulates is illustrated in FIG. 6.
The particulates have a characteristic XRP diffraction peak expressed in two-theta at
approximately 31.7°, suggesting that the particulates are in a crystalline form (Form II) that is
different from Form I. The crystalline habits of the particulates of Form II are shown in
FIGS. 7.
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(m 10 1.807 20 2.393 30 3.004 40 3.713 50 4.627

60 5.852 70 7.498 80 9.825 90 13.70 95 17.57
wEWRPHE8B Preparati on of PCT/US2008/007589

{4, 6-Bi s(di net hyl am no) - 2- (4- (4-

(trifluoromethyl)benzam do) benzyl ) pyrim din-5-yl |

Acetic Acid in Formll 001§4 A sol ution of {

4, 6- bi s(di net hyl am no) - Ziyem—a (trifluoromethyl)benzam
i do) - benzyl) pyri m diphage Bhuilibgg®hi C acid (50 ng) in
DMF (0.5 nL) was prepared fromthe acid predom nantly

in Forml|. The solution was then added to 8 m_ of MIBE
[00186?at r odsased @nﬁm@duhﬂetlesmft{és6-bls(¢lméﬂly&tnun@b2n(4 (4-

(mﬂuogﬁm E;l% W gmgc%l) b%ggﬁlgﬁ g \S\lllenr-e QCeu% Q? fier egr% e%f’seas

determiIMeti hin BRAAPR. 1 @ﬁﬂxcd[dt@cbf tb@@di& pledbitinatelyydy Fpanwd @sfas exposed to a
ffraction pattern particulates is illustrated

solventj lrstq:dl i Tale 3 tithsn?d pe éO a@ er %a&f@mamcm&ogaf &irest The paggeculates
were fiffded B0 400, AEHGHREGIAFEYAEXRID) R Bofls g supmarized in
Table AAre in a crystal line form (Formll) that is different
fromFormI|. The crystalline habits of the
particul ates of Formll are shown in FIGS. 7. - 44 WO
2008/ 156780 PCT/ US2008/ OBxhfgle SExanpl e 4 Phase
Equi l i brati ogn [00186] Based on the solubilities of
{4, 6- bi s( di FeasajAagHibsaonbeiweqn Form I and Form 11
(trifluoronethyl)benzan do)-benzyl)pyrimdin-5-yl }
[001878Cet | Opﬁﬁéuﬁatwof/%ﬂnm&né@ fp‘{@;ﬁ}éd é%%lur%eta@ H83CcRiBEd iMExample 2.
anple 1, particulates of the acid predomnately in
BrieflyFasolutiona$ { 42gns(dtmetbylamino)-2-(4-(4-(trifluoromethyl)benzamido)benzyl)-

pyrimidin-5-yl1} acetic acid (50 mg) in DMF (0.5 mL) was added to 8 mL of MTBE to
generate a slurry of particulates of Form II. Particulates of Form I (20 mg) was then added to

the slurry and the resulting slurry was stirred overnight at room temperature. The particulates
were then filtered, washed with hexane, and dried. The particulates were analyzed using
XRPD. The XRP diffractogram is shown in FIG. 8, indicating that the particulates after

phase equilibration were Form L.

Example 6
Particulate Formation via Solvent Evaporation

[00188] Based on the solubility of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)-
benzamido)benzyl)pyrimidin-5-yl} acetic acid in various solvents as determined in Example
1, the acid predominately in Form I were dissolved in a solvent system listed in Table 4. The
solvent was allowed to evaporate from the solution at 25 or 50 °C. The resulting particulates

were collected by filtration and analyzed using XRPD. The results are summarized in Table
4,
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solvent listed in Table 3 at either 25 or 50 C for a
sufficient period of tine. The particulates were

w0 pdosnsi7eéd and dried, and then anal yzed usi ng MRPDS200$1¢07589
results are summari zed in Table 3. Exanple 5 Phase
Equi | i brati on between Form |l and Form 1l [00187]
Particul ates of Form Il were prepared as slurry, as

A BBLECY 9#@@5‘@%@%@1‘?& AR RS RO 3o,

I do) benzyl)—py++r-eA—>5 acete—aecte—(56y ny)
DVF (0.5 rrL) vvaéﬂ?dded to 8 rrL oPolVhEdrpho geperate a
slurry of| parti nds of Forma=c Pa\ﬂhmﬂc&tes of Form

I (20 ng)|was then added to| the slurry and the
resul ting slfestoniigdls stirred &eandi ght Fermdoom

temeratumh?gafﬁfﬁkafwrc then—f+itered,
washed wifth GEQEMRM ang dri bdFOfRd par FPEM at bs wer e

anal yzed usipghlofbinethanee XRP RIHhfr actogram i § shown
in FIG 8,_indicating that the partiiculates after

phase equij I |BM5H| on were Fot NAaExarrpI e 6 Pafticulate
For mat i on Hrert—Evapotf-atyon ed on the
., f4‘l’5’oxane oo

solubility

{4, 6-bi s(f Rfethanain N0) - 2- (4 (F%nﬁflf'“ FRRATEt hyl ) -
benzam do) benzyl)pyrimdin-5-yl } acetic acid{in
various spl ka@h@syedemakm ned30|rm IExp oemIl the acid

predom na Form—t—wer S5 i sol vent

system | i st elngBK Table 4. The Ltvent \ﬁé’%‘ al | oved o
evapor at e[ TTgiERe Sol ution atFogl'gIor 5Ggem 1TNe
resultingl particulates were collectked by filfration

and anal ygedHeasineg XRPD. The¢ rResmllt s| arle® rized in
Tabl e 4. | —45-AD-2008/-156780 "’f‘T/'""’ 08007589 TABLE
3. CRYSTALLI ﬁﬁetﬁéﬁw AFTER PHAé? RN ‘6\1 Sol vent

Poly nor 2R Faaio1 C Acet ol tedin§ FPT Mdrmfor M |
Chl orof orm Form |l Form| Dichl oronethane Form | DM

NAa 1, 4-Di o&IBE Form | Form [Form 1 Form I

DMSO NA

Ethanol Form I Form I
Ethyl acetate Form I Form I
Ethyl formate Form I Form I
Heptane Form I Form I
Isobutyl acetate Form I Form I
Isopropyl acetate Form I Form I
1-Propanol Form I Form I
Isopropanol Form I Form I
Water Form I Form I
MEK Form I Form I
THF Form I Form I

a. NA: not available. The sample did not produce any or
enough solids
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Met hanol Form | Form | 2- Met hoxyethanol Form | Forml
MBK Form 1|l Form | Toluene FormI| Form | Hexane Form
WO 20815780 Acetone Form |l Form | n-Butanol FoP@T/UST008/007589
I MIBE FormI| FormI| DWVMSO NA Ethanol Form | Forml
Et hyl acetate FormI| FormI| Ethyl formate Form | Form
|  Heptane Form | FormIEf Isgbityl acetate Form | Form
I  Ilsopropyl acetate Fo m1l 1-Propanol Forml
Form | | sopirfip@ae! Fdratibh vinoAmi-bolvitddifies m | Form |

I\/EK Form!l Form!l THE FormI| Form | a. NA: not
ail able. The sanple did not produce any or enough

[00189}; ol i dSaturatgd v@ugem%¢f1tbe 760 abEprugiad ds tropbents Iistehis Eable 5

wer g LT BT B0 | SRR 6 s e

saturatddlsoﬂﬁtﬁ)ns% Urits pecifitadon. nTHzEb Benéihomﬂmnpr EMBE afid DIMIF were
e acid predomnately in Form|. An anti-solvent

used awbm%e displye thpartiiafen of HOdB L hesres Hesanc %E%E toluene, and
water v&rrg ﬁ&e‘?l' 453 tén'u%lve-ﬁ@: "THE @ﬂlﬁ@?éﬂl@ﬁ‘ﬁ&k w eV E e R gﬁg’ft:ratl?n and

used as solvents t sol ve the particul
analyzdaarsmg XRiberBaesrehdiscare surhfidfized ml Teble. and water were
used as anti-solvents. The resulting particul ates were
collected by filtration and

Example 8

Particulate Formation via Reverse Anti-solvent Addition

[00190] Saturated or near saturated solutions of the acid of Formula I in the solvents
listed in Table 6 were prepared from the acid predominately in Form I. The solutions were
then each added to a larger volume of a miscible anti-solvent. THF, 2-methoxyethanol,
DMSO, and DMF were used as solvents to dissolve the particulates, whereas hexane, MTBE,
toluene, and water were used as anti-solvents. The resulting particulates were collected by

filtration and analyzed using XRPD. The results are summarized in Table 6.

Example 9
Particulate Formation via Quench Cool

[00191] Saturated solutions of the acid of Formula I in the solvents listed in Table 7
were prepared from the acid predominately in Form I, at about 30 to 50 °C. The solutions
were quench cooled in an acetone/ice bath. The resulting particulates were collected by

filtration and analyzed using XRPD. The results are summarized in Table 7.

-47-



anal yzed using XRPD. The results are summari zed in
Table 5. Exanple 8 Particul ate Formation via Reverse

wWRniBASOBYent Addition [00190] Saturated or neRCT/US2008/007589
saturated solutions of the acid of Fornula I

sol vents

n the

listed in Table 6 were prepared fromthe

e f@%ﬁh&(ﬁ\%ﬁ%@ Mﬁbmﬂzﬁe

ant i - SOl ent- TI_IE 2- et hnvuaf hannl
were used as sol vents to di ssol VPOthﬁo[ﬁﬂ,rtl cul at es
wher eas hexane, ;  tol Uengg qnd yat §j oger ¢ used as
anti-solvyents. The resulting particulates were
col | ect eq by\cefqnllmﬂeatl on and &omhyized uSirmgl XRPD. The
reSUl tS Fe IIII LI LCU I II |u.bl 1> ﬁ E ﬂnMI € 9
Parti cul qlt e ‘?ﬁ?@‘?’on vi a QuencH* Cool [0182\91]
Sat ur at ed S@}ERbRAASetRinet NE |[acl NAT Fprnura T 1ijn the
solvents{listed in Tab e7 were prepared fromthe
acid predonmbDMtely in Form|l, Fetrmdboyt B@mtb 30 C. The
sol ut i ong—were—guenrch—cooke A : -ge bat h.
The resullti 494 Pé‘ﬁsialnEul at es vvelFé’“Bgl I ect%‘&}“b‘;
filtratign gpgdy 'yzed usi - TNepEESPT {|s are
sunmarized in Table 7. -47 V\Dp?ggg/ 156780
PCT/ US2008/ @VhadxydiABhdE 4.| CRSERALLI NEFé1oRM RFROM
SOLVENT BMARORAT-ON-Selvent—Poly—rmpr+h25-C-50 C
Acetonitri | MBEm 1 Form Clﬁoéi‘in&for m
Di chl or orfett A DIVFFOT T | m 1 l,ﬁAUi oXane Form
I Form1l | Methanol Form | Horm 1 2-Met hoxyet hanol
Form | Fqr mHexa BK Form | [FormWA Tol ueN& NA |NA
Hexane NA-NA—Acetone—Form-|—Form-l

Acetone ‘Form | Form I

n-Butanol NA Form 1

MTBE NA Form I

DMSO Form I Form I

Ethanol Form I Form I

Ethyl acetate Form I Form I

Ethyl formate Amorphous NA

Heptane NA NA

Isobutyl acetate Form I Form I

Isopropyl acetate Form I Form I

1-Propanol Form I Form I

Isopropanol Form I Form I

Water NA NA

MEK Form 1 Form I

THF Form I Form I

enough solids
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n- Butanol NA Form | MIBE NA Form| DMSO Form | Form

|  Ethanol Forml Form|l Ethyl acetate FormI| Forml
weedoghsd780 mat e Anor phous NA Hept ane NA NA | sp@TIU§1008/007589

acetate Form| Form | 1sopropyl acetate Form| Form

1- Propanol Form | Form| 1sopropanol Form | Forml

Water NA NA MEK Form | Forml| THE Form| Forml a.

AR, SRS SRRl ) S Aption

gﬁlB bgnt Ant i gﬁ‘f‘*\'}‘ént Pol VR ﬁﬁveﬂmg I—Ieggﬁéané’ﬁm || THE
> Vot hoour hanol Hexane] NA S Vet nbxyet o | Mre |Na
2- MethoXF@Fhanol Tol ueng NWTEE Met hoxyet HdADI Wat gr NA
DMSO BE-NA— DMEOHFol-tere—NA

THE Toluene NA

THF Water Form I

2-Methoxyethanol Hexane NA

2-Methoxyethanol MTBE NA

2-Methoxyethanol Toluene NA

2-Methoxyethanol Water NA

DMSO Hexane NA

DMSO MTBE NA

DMSO Toluene NA

DMSO Water Mostly amorphous

DMF Hexane NA

DMF MTBE Small amount (?)

DMF Toluene NA

DMF Water Form I

a. NA: not available. The sample did not produce any or enough solids

Example 10
Particulates via Crystallization with Heating and Cooling Cycles

[00192] Saturated solutions of the acid of Formula I in the solvents listed in Table 8
were prepared from the acid predominantly in Form I, at about 30 to 50 °C. The solutions
were cooled slowly using a programmable circulating bath to form slurry. Then, the resulting
slurry was first heated to 50 °C over 2 hr, followed by cooling down to 25 °C for 2 hr. This
heating and cooling process was repeated overnight. The resulting particulates were then

collected by filtration and analyzed using XRPD. The results are summarized in Table 8.
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DMSO Water Mostly anmor phous DMF Hexane NA DVF MIBE

Smal | anount (?) DM Toluene NA DVF Water Form | a.
wOlZoosnsd7s@mvai | abl e. The sanpl e did not produceP@EnySImns/007589

enough solids Exanple 10 Particul ates via

Crystallization with Heating and Cooling Cycles

[00192] Saturated solutions of the acid of Fornula I

TaBrifs: K EAT N, kPR oM REY ErghARaRSEV B piBrrion

Thn c-r\l Ili‘_L ons were r\nr\l arl c-l f'\\l\‘ \/ ||c-| nn a nr nnr amm h! e
i rcuI at i néob’é’{‘h to form sl épﬁlyso vemén, the ?@&Wl’hg
5T (TSt heated|to \Y/ s d Dy
C00 |ng own to 25 C for I-%tri irgf“) atl ng ah@\/ye

COOTHRY O aLgss was repaat MTBEEBmIQht . | The r@&d ting
barticul at j

tes were then lcollected by filtr

'anaﬂjlfe@ Smlhg XRPD. The rdoinens @rdl)supmari z&WAi n

Fabi O WO—20081t56780 IS2008 OOTW&:E‘
5. Bﬁ?g?EL‘EEKIE FORM FROW R %g‘ﬁﬁﬁ SOLVE | TI ON
501 g aviéthoxydthal WEHmIfol |y niaxane ® L1 ) Hboamd (4

ﬂ) Eorm.| Tl—ll:(ﬂ'%nd\ MIBE_ (8 m.)_ NA Tl—ll:(ﬂ'%nd)

Tol Bd¥iethoryathanohi0-Swip (jo. MFBE Geamler (4 nt) RYAm |

p= ?vkglﬁgtﬁxgi e ;1%' (qg'ﬂ?)m) mﬁgég ?H_L)&L) ForTT QA
’ NEIM@thMﬁdﬁl@eﬁ@ﬂ (@9ni)l)) Whiee®Em($ ) NA NA

)
)

D _ I\/hthm(vpthannl (ﬂ 5 m) WAt er (8 m) 1A DMEO (0.5
1S

) DM&@r(@S(rBL)TL) NA DNSOHwxase (A mIMTBE (8 mlYASmal |

) ERRR O ED) Form 1| DO BBE R Do RB G} R

DMSO (0.5 mL) Toluene (8 mL) NA
DMSO (1 mL) Water (4 mL) Form I
DMF (0.5 mL) Hexane (8 mL) NA
DMF (0.5 mL) MTBE (8 mL) Form II
DMF (0.5 mL) Toluene (8 mL) NA
DMF (1 mL) Water (4 mL) Form I

a. NA: not available. The sample did not produce any or enough solids
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DMF (0.5 nL) MIBE (8 nL) FormIl DM (0.5 nmL) Tol uene

(8 mbL) NA DWMF (1 nL) Water (4 nL) Form | a. NA: not
w@rashsiBe. The sanple did not produce any or REDUS§IW08/007589
solids - 50 WD 2008/ 156780 PCT/ US2008/ 007589 TABLE

7. CRYSTALLI NE FORM QUI CK COOL Sol vent Pol ynorph DMF

NAa 1, 4-Di oxane NA 2- Met hoxyethanol NA Acetonitrile

" Tsopr dAREE puCRYSTALPRRE TSR (brek Googs:’ "o

avai |l abl e. Fhre—sanpte—di-enetproduce—any—pr enough
sol i ds TABLE 8. CF&SW@MLI NE F(RMPPMMORAH ON
Sol vent Pol vwwetbh Acetonitrille Forml 1, 4 oxane
Form | 2- Mgt h%@t hanol  Form|| MBR'Form| Acetone
Form | n-Bitaqggiy Ettrgnot—F I— I} Pr opanol
Form | I soprogano Oq%or m | NA

2-Methoxyethanol NA

Acetonitrile Form I

Methanol Form 1

n-Butanol NA

1-Propanol Form [

Isopropanol NA

MEK Form I

THF NA

a. NA: not available. The sample did not produce
any or enough solids

TABLE 8. CRYSTALLINE FORM FOR EVAPORATION

Solvent Polymorph
Acetonitrile Form I
1,4-Dioxane Form I
2-Methoxyethanol Form I
MIBK Form I
Acetone Form I
n-Butanol Form I
Ethanol Form I
1-Propanol Form I
Isopropanol Form 1
Water/THF (3:7, v/v) Form I
MEK Form I
THF Form I
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Water/ THF (3:7, v/v) FormIl MEK Forml| THE Forml -
51 WD 2008/ 156780 PCT/ US2008/ 007589 Exanple 11
W@09pasd786 ve Radi ol i gand Bi ndi ng Assay [ 00193]PdHES2008/007589
binding affinity and selectivity of the am ne salts of
4, 6-
bi s(di met hyl am no) - 2- (4sx(4- (L r4,f1 uoronet hyl ) benzam do)
benzyl ) pyri m di n-5-yl) E%%@(’-@éci d provided herein
wer e eval uat eqtgagiefitiva Raamlighhd BMﬂJIaﬂbsalv' gand bi ndi ng
assay with stably- transtfected cell |ines expressing
CRTH2 or DPl. [00194] Prostaglandin D2 and
(00193} 3, 14 - Tderbjring affinityandseioptivier of the prineewRlts PHMO- Cayman

im0 LIS R e i

provideliﬁ&réﬁx/wmbvamaed)bsm'g aednfpeﬁmd%ﬂidmgadrbmd(rﬁmkaynwnh stably-
Még). culture nedium RPM 1640, HEPES buffer,
transfeqy g@hh@@ ¥presepg $RB? e DEBBS) | L- gl ut ani ne, and

penicillin-streptonycin solution were obtained from

[00194]\/90“ atﬁsﬁaélgﬁdfl? 0ehadan.4- a{ﬁ%;%roFﬁ# _Rdto PER, wa’)%fo%mlﬁéﬁ%zm

was obt al ne om Canbr ex [ kersville,
Caymar@ihemyjcil (Anaérodr, Mie RadfoﬂaheilemPGﬂz a@,érs 9,5244 D5 EFEN)) with a

B T I TN N T T

mediur@ REM NN HERES0wi#hdr] Piastphd:BMifdred siate (PBS3AL-gkutamine, and
(clone R35 95; and goat anti-rat 1g-FI TC were

pemcxlkubstaememyﬁ usiwatvere obfainddrisem Mirdiatestelncediqradeon, VA). Fetal

calf sergg)t @%S‘g% forbgih%éf 15 {)rr‘%c(é]e rﬁeg)éﬁggermé ?Z Pﬁ%ﬂsﬁgr‘?was obtained

from [vXeddn](SAMBidgs] BA)a I%lﬂ@dhyﬁdn@bﬂuﬁeﬁ(@lﬂl) th’lelStamed érom Acros
gener at ed according to the procedure describ

Orgamgl@(lms gins, V). Pynfipd soneclopalyat aHihyman %3-12 gtgg)ody (BM16),

o PR 1999, bl 5 HEFRTRLALIRS Lo

Dickin§caBipi€ithces (Sa Diegol OA)( BS[PMFraqzlmml ) arldi sod{ubd atideé mieye obtained
stre and puronycin (1 g/n).
from Sy g%‘}‘%ﬁ’egg‘%}f’?r%gtgt%‘f‘&a on of CRTH2 on the

transfected cell lines was nonitored periodically

[00195¢Ur | NOrHeUCRETHE 2B DIPT stelsletc@u tﬁ@@shw@& blatdd“Rcording to the
radi ol i gand bi ndi ng assay he ex reSS|5\Agﬂcel s

Procedaﬂfrdieambedﬁm%lﬂl@at%@tlals(fvxéh@m @ybﬂtffé@ 08c2035¢H-352). These

cell lm%s wger %Bg"gelongr%lﬁai Il?%‘ggur? %g:t Qﬁ?gérgt?m%‘é Iflgﬁi% ?xﬂ%f (25 mM),

FCS (10%), L glutamme (2 mM), penicillin (10 IU/mL), streptomycin (100 pg/mL), and

puromycin (1 pg/mL).

[00196] The surface expression of CRTH2 on the transfected cell lines was monitored
periodically during culture and prior to each competitive radioligand binding assay. The
CRTH2 expressing cells and untransfected cells were incubated on ice with either purified
anti-CRTH2 antibody (clone BM16) or an isotype control antibody (Rat IgG2a, ) for 15
min. The cells were then washed in 2 mL of FACS buffer (PBS containing 1% BSA
(Fraction V) and 0.1% sodium azide. The cells were subsequently incubated on ice with a
FITC-conjugated anti-rat antibody (goat anti-rat Ig-FITC). After washed with cold FACS
buffer, the cells were analyzed using a FACScan II analyzer and CellQuest software, both

from Becton Dickinson (Mountain View, CA).
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mn. The cells were then washed in 2 nL of FACS buffer

(PBS containing 1% BSA (Fraction V) and 0. 1% sodi um
wW@200da5678he cel | s were subsequently incubated PEI/U8M08/007589

with a FITC conjugated anti-rat anti body (goat

anti-rat 1g-FITC). After washed with cold FACS

uf fery, the c e.ana
001978 a1 o e TRl b r SEToU R AR Bre i i oy i
measurPo€ KalBRamoblizatian th Mspotse (FPGD; ab ae%ﬂbe@(@fghﬁﬁﬁ& al., J.
PCT/ US2008/ 007589 %{% 0197 The functionality of
r

Pharm.r lxpe gtienapt 200 P&+ %SZAénuélrmtg 6t dsﬁ@séd’}wmemle%(m 524, 30-

37) nmeasure of cal cium nobilization in response to PG2 as
descri bed (Suginmoto et al., J. Pharm Exp. Therap.
2003, 305, 347-352; Suginmoto et al., Eur. J.

[00198Phar maadioliga@8 bindnredanaBides B/éye pe{rﬂﬁr’kﬁ&]accRﬁdmglto geeneethods of

Sugimta hBly: Aharis v a8 005, 303 et vk Phatacegs, 2005, 524,
30-37). 239% %s?p%%&f%s te distllve Cfgrn MGTW ncérg‘pairoﬁ%‘f '] 80 mM as stock

test conpoun were dissolv

solutiof® N8zl dAbti@ fedm JIOQLMM'eas ntitle d)kbmﬂﬁiglhufian pno&ﬂ’assﬂy
dilutions from10 M were made in binding buffer pri

Transfactedeedlgyvere qqsawéﬁ BPipding duffer @%@%@%ﬁ@d‘*@ M MgCly, and
0.1% bE{uﬂg 's&%r’rp&%ﬁﬁﬁ %HM)T& a%oﬁgnﬁaﬁgn M NBRB i BP0 oth thifperature.

OvVi ne serum al concentration o
Transfetted cellS mrere ﬁtenrsecmadtm fpbotada lpelyprd'p}dmsrf%CWeHi pbatdsl (Fisher) by

adding\gﬁ;&eé{' ‘SPF% gﬁgs)%ggé}gn ;il-aﬁm EC?E%QEAI Eib &quﬁ_-f‘ﬁblg, 10 pL of the

test cmﬁ &Bﬁf’sﬁ)‘hﬁ[bns fafh ls%%f%n@e‘i‘ﬂ‘ahbﬂbﬁonﬂr@lsL3@ﬁL%Hthé$?3dmg buffer
of the test conmpound solutions at.a series of

to brmg: mcferml wahmcmt@ 160 WonThaofigal ceocmabon ohdFIGId ingach well was 1

the final vo e
M. ARG IRy E g B spemersBBorn e MR o tiutre. diielriffagpsion
was uahmﬁeat@ﬂltfﬁonbmés @VIillip6e) MePehRhUiée P‘kd—h'eﬂétﬂbvhtﬁ 0.5% PEI
shakin the cell suspension was transferred to

buffer. { The ¢ee\?n>eéwt5pwmeé§asm hregyémes wighythe Dinding bubhes and the plates were
P
allowed® Ec?al\‘\@m}ﬂ}é o dmtll% g5$ Tﬁblgflc\:/\rno%’cﬁfl L ﬁgob}-’r%gf HG ng bgtgltl Sl\élA) was

added ﬁol”&ch) allemduwie eadicdctioive that oowmited dii § . TopConit (lPlad{Hrd B56kcience,
: McroscintTM 20, Perkl n El ner, Eost l\/g) was
Meﬂde&d@@& Pataanalysge Merepratarmed pgige she Prgmt ngQ 1C8 LA

(Graph®id %oﬁ%@ﬂx@t s(aﬁft% &, ﬁu%&étﬁimn FIMR" 1§GRd 1€14,6- Dat a

anal'yses weré perf sing the PrizmIM graphics
bls(dmmtknxjammo)@@ﬂa@h@aﬂu&wﬁnab@rlﬁ)ehmdoﬁanzﬂbmmldw -yl Agcetic acid

ot Forg g ek bk R )fo@artdlb 14 e85 PP SRRHR 1 ) benzani do)

benzyl ) pyri mdin-5-yl) acetic acid of Fornmula | has a
high affinity for and binds selectively to CRTH2. * *

* ok % * ok %k ok 3k

[00199] The examples set forth above are provided to give those of ordinary skill in the
art with a complete disclosure and description of how to make and use the embodiments, and
are not intended to limit the scope of the disclosure. Modifications of the above-described
modes for carrying out the disclosure that are obvious to persons of skill in the art are
intended to be within the scope of the following claims. All publications, patents, and patent
applications cited in this specification are incorporated herein by reference as if each such

publication, patent, or patent application were specifically and individually indicated to be

- 53-



[00199] The exanples set forth above are provided to
give those of ordinary skill in the art with a
w@oovphsi7e0 di scl osure and description of how t opeEkS208816)7589

use the enbodi nents, and are not intended to limt
the scope of the disclosure. Mdifications of the

. abogg-des%%i?ed nodes for carrying out the disclosure

mcorporgfed Deret DYIAIYHRCY 0 persons of skill in the art are
intended to be within the scope of the follow ng
clainms. Al publications, patents, and patent
applications cited in this specification are
i ncorporated herein by reference as if each such
publication, patent, or patent application were
specifically and individually indicated to be - 53 WO
2008/ 156780 PCT/ US2008/ 007589 i ncorporated herein by
reference. - 54 WD 2008/ 156780 PCT/ US2008/ 007589 What
is clainmed is: 1. Particul ates of
{4, 6-Dbi s(di net hyl am no) -2-(4-(4-(trifluoronethyl)benza
m do) - benzyl)pyrimdin-5-yl } acetic acid of Fornula
l[: ONCH3)2 N/ COON F3C X)Lrl) N(CH3)2 (1) in
crystalline Forml; wherein the particul ates have an
average particle size ranging fromabout 0.1 to about
150 m from about 0.5 to about 100 m from about 1 to
about 50 m fromabout 1 to about 25 m from about 1
to about 20 pm fromabout 1 to about 10 m from about
2 to about 10 m or fromabout 2 to about 7.5 m 2.
Particul ates of {
4, 6- bi s(di net hyl am no) -2-(4-(4-(trifluoronethyl)benzam
i do) - benzyl)pyrimdin-5-yl} acetic acid of Formula I
N(CH3)2 O XCOOH N N F3C XiL) H N(CH3) 2
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(1) incrystalline Forml; wherein the particul ates

have a uniformty coefficient ranging fromabout 1 to
wW@bwat56780, from about 1 to about 10, from aboRPET/BS1008/007589

about 5, or fromabout 3 to about 4. 3. Particul ates

0
. 6- i. (di met hyl am no) -2-(4-(4-(trifluoronethyl)benza
What lﬁ{*ﬁli%lg}e% %enzyl )pyrimdin-5-yl} acetic acid of Fornmul a

(l ryst mﬁ%(l?\%ndﬁ é\lbls(%l LA 5 zé(é-?é-gl H%B()rgmgahyi)genzamido)-

benzy Bt ER00D A0S eid ohoshatatthe parti culates have a
apped bulk density ranging fromabout 0.1 to about
1.0, fromabout 0.15 to about 0.8, from about 0.2 to

about 0.6, from aboutpO. N {8Ha)20r from
about 0.3 to about 0.} g/ 4. |Par |C;¢b’3 s of
{4,6-bis(dineth I NoN"2-14- (4- uor onet hyl ) benza

m do) - benzyl) g 2 di i 5- yl } acs(org)gam d of Formul a
[: N(CH3)2 ONI NF3CI / HNCH3)2 (I) in
crystalline Form |l ; wherei rk the particul ates contain
no | ess than about 95% no IIess t han about 97% no

in crystaBfie Hom@rt; about 98% no | ess than about 99% or no
| ess than about 99.5% by wei ght of the amfd
MaieEsin shq pargculpigp pp%qirh@\@gagﬁpamcle size ranging from about 0.1 to about

4-
sl AT AR S AR P o
25 pm,!from abbutN( @'ﬁ))oat 20U, Noﬁ%{but F3&about 16 |, GrEh2bout 2 to about 10

pm, or from about 2 to about 7.5 um.

2. Particulates of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-
benzyl)pyrimidin-5-yl} acetic acid of Formula I:

N(CHz)2

N(CHs)

in crystalline Form I
wherein the particulates have a uniformity coefficient ranging from about 1 to about

20, from about 1 to about 10, from about 2 to about 5, or from about 3 to about 4.

3. Particulates of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-
benzyl)pyrimidin-5-yl} acetic acid of Formula I:

Iz

N(CHs),

o AN NCH)
/@/‘L NW;K/COOH
FaC

@

in crystalline Form I;
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(I') incrystalline FormIl; wherein the particul ates
have a residual organic solvent content of no greater
WO b@s/15@Bbut 5% no greater than about 2% no BCEHHSZ08/007589
t han about 1% no greater than about 0.9% no greater
than about 0.8% no greater than about 0.7% no
. t.har . 6% reat.er %
AR e el et b by bR ral 1P £RREMORP 01 aboue

1.0, frofh @fdut 04536 abdwr0.8,tfrwan abhalX 2 b abut M6, fomaibent 0.8 about 0.5,
about 0.1% no greater than about 0.05% or no greater
or fromyabgut .48 abows A &My wei ght. 6. Particul ates of {

4, 6- bi s(di net hyl am no) -2-(4-(4-(trifluoronethyl)benzam

,d0) - Acebig aci .
) R S Bl e B B B ] gamido)
benzy)NyHmeKOOKH } ddetif a3idpP Fofdlai) in crystalline Forml;
wherein the particul ates have a residual nethanol
content of no greater than about Nloq\jeg ppm no
greater than about 10 00\;&% e¥2t han about
5,000 ppm no gres t han “abont 00@oepm no
greater than abd ,OQ{) ppm no greater than about
2,000 ppm ng ~grester than aboutNEGHIBO ppm no
greater than é%out 500 ppm or no greater than about
100 ppm 7. Particulates qf {
4, 6- bi s(di net hyl am no) -2-(4-(4-(trifluoronethyl)benzam
in crystalise-Foperzy| ) pyri mi di n-5-yl } acetic acid of Fornula

Wg%g:f&% éaé'tlég%; FOIQalj}Il nlf)sl%:ssot)nlir{ é]bol}llg %@:) %o lésls)thai.nnabout 97%, no

less than about 98%, no less than about 99%, or no less than about 99.5% by weight of the

acid of Formula I.

5. Particulates of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-

benzyl)pyrimidin-5-yl} acetic acid of Formula I:

Iz

0 m\:’j/\'\l/(c**a)z
N~ COOH
F3C/©/M N(CHa)2
ey
in crystalline Form [;
wherein the particulates have a residual organic solvent content of no greater than

about 5%, no greater than about 2%, no greater than about 1%, no greater than about 0.9%,
no greater than about 0.8%, no greater than about 0.7%, no greater than about 0.6%, no
greater than about 0.5%, no greater than about 0.4%, no greater than about 0.3%, no greater

than about 0.2%, no greater than about 0.1%, no greater than about 0.05%, or no greater than
about 0.01% by weight.

6. Particulates of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-

benzyl)pyrimidin-5-yl} acetic acid of Formula I:
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wherein the particul ates contain no | ess than about

90% no |l ess than about 95% no |ess than about 98%
W@00Ba5E8G han about 99% or no | ess than 99. 5% US2008/007589

wei ght of the particulates in Forml. 8. The

particul ates of any of clains 2 to 7, wherein the

particul ates have an average pari clr\gcﬁl)ze rangi ng
from about 0.1 to abamt ga/oufao. 5 to about
100 m from abo 1 10 _aQ 5/ froomoabout 1 to
about 25 m fro utHl to about720 “m from about 1
to about 10 E{‘)C g/l about 2 to abb@Hk0 m or from
about 2 to about 7.5 m 9. The particul ates of any of
claims 1 and 3 to 7, whereigqp the particul ates have a
uniformty coefficient ranging fromabout 1 to about

in crystabiinefbiosmm labout 1 to about 10, from about 2 to about

5. 0r fro 0 abou '

Sy e BRI ol AR oy chHEnPBY A Etah BhnZbou
100,000 @pini, fidllgtda6d than dbouVMD,B00 BphHhd BftalkeTiddSBRAB3,000' SR, no greater

have a tapped bul k densi té ranging fromabout 0.1 to
than abgpp?,00Q ppm. e SFpakes dhan aport3.080 apwwRo gregter thangboyhd PO ppm, no

6, f . a
greater?l?%l rr%b%gg B@Ug Pgmt, 80 %%racgﬁﬁﬁbogl} %1510 b]%il Q% gtgaér tHh about 100
ppm. particulates of any of claims 1 to 3 and 5 to 7,

wherein the particulates contain no | ess than about

IR RTINS T —

benzyl PYrinBads-yDfacehi€ agi@iod Ftmbmul a 1. 12. The

particul ates of any of clains 1 to 4 and 6 to 7,
wherein the particul ates have a residual organic
sol vent content of noogrh'\ &H3)s% no
greater than about 2 eat,fr ha ut 1% no
greater than ab 79 no~ gr ea 13 g"'r@gout 0.8%
no greater tha ut '0. 7% no gneeHgs than about
0.6% no greiser than about 0.5% no greater than
about 0.4% no greater than( fbout 0.3% no greater

t han about 0.2% no greater"than about 0.1 % no

in crys@llgRt®yrmd han about 0.05% or no greater than about
0.01% by weight. 13. The particul ates of any cl ai

. of ns
wheseig thmpartiCulgize cantain prlepniban apew 0%, malessghan about 95%, no
I
less thdilg%iogg%é%pﬁé R ﬂlancag%teggqﬁ,o(ﬁr el tﬁéﬁl g§gg%@§‘pg%%ggf the

pm no greater than about
particubtesandiorman about 5, 000 ppm no greater than about
4,000 ppm no greater than about 3,000 ppm no

eat t han agbout . 2, 00 m. n reat.er, t ha bou
¥ 000 Thsrruilatgs b S of B Bk WGEHip phe PEpelges have an
averag® pRRCR sid@Rg BT m 408utPMo about 150 pm, from about 0.5 to about 100

pm, from about 1 to about 50 um, from about 1 to about 25 pwm, from about 1 to about 20

um, from about 1 to about 10 pm, from about 2 to about 10 wm, or frorﬁ about 2 to about 7.5

(m.

9. The particulates of any of claims 1 and 3 to 7, wherein the particulates have a
uniformity coefficient ranging from about 1 to about 20, from about 1 to about 10, from about

2 to about 5, or from about 3 to about 4.

10. The particulates of any of claims 1 to 2 and 4 to 7, wherein the particulates
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14. The particulates of any of clains 1 to 6, wherein
the particulates contain no |ess than about 90% no
wO e®@s8/15d718 about 95% no | ess than about 98% POT/UEXE8/007589
than about 99% or no less than 99.5% by wei ght of
the particulates in Forml. 15. The particul ates of
laj 4 iqn t td cul
have a BRFePbuk O rankeHom KNGLE! Do BEUERD, HEHABHAT 9 Ebout 05,
from atgluo @2 torab&ht®.6,frorh @boudt(E2 par dbioat). & esfrah abbai 018 td atbamt 0.4
15, wherein the particul ates have an X-ray powder
g/mL. i ffraction pattern with one or nore peaks expressed
in two-theta at approximtely 9.8, 13.1, 22.0, and
4§: 4. ThépafieuRe 4 zﬁlg' FFcBEmON 16'33ES b 7 Yhifin Megia@eidmates
the particul ates havé an X-ray powder diffraction
containgat legs thamabdut &5 fe ak lessphasawdt DT%t moleshttaa ahout 98%, no less than

r oxi nat el 2.0 .18, The parti.cul at of any
sbout 398, i s et 991% by werehLOp e Brd it aPER v a -
58 WD 2008/ 156780 PCT/ US2008/ 007589 differenti al

90anNiTHe past N AtBRST dny Iftedifie drta @ snd[Bstoam wihdtdiry tiRSparticulates
shown in FIG 2. 19. The particul ates of any of clains

have a fesidyal grganis splicpt ¢antens of np graatar dkanabest 3%, e greates taangbout

295, oA Mo, 300" TSGR0, AEEHEH BBOT Phos, no

nper at dre an onse

greatertigdigboat 076%, el g@bdrer tha2 Gbdut 04%, ndgrefrar thiass db@iteBS Bf no greater
any of clainms 1 to 19, wherein the crystal habit of
than apréO-é%lnp igggatertthan akous 0i3%; ngrgreater thapaboyy 0% % po,gsatep than
. havi 11t of
soou G 8 gl gl e 110 B 045, GOl A Lo
{4, 6-Dbi s(di net hyl am no) -2-(4-(4-(trifluoronethyl)benza
ni3do) -Theqrazydulays dfdngi of-chaimis )1 tadenidc7, auhierkin theRmrticilates have a

. : / N 2 N F3 i H NCH3)2 I
residua) fpefiapal Saibiret B eniisr sabont a6 00 prd i GieRsF tafighop
10,0009pm, Woir&itét thieatiidt 51000 pphaf hohp¥RerdRanaBoy 4000, no greater
%%ffraé%?i on pattern substanti zﬁi\fy as shown | nwti% FI Ggr
than abgut 3,000 ppm, no greater than about 2,000 ppm, no greater than about 1,000 ppm, no

greater than about 500 ppm, or no greater than about 100 ppm.

14, The particulates of any of claims 1 to 6, wherein the particulates contain no
less than about 90%, no less than about 95%, no less than about 98%, no less than about 99%,

or no less than 99.5% by weight of the particulates in Form L.

15.  The particulates of any of claims 1 to 14, wherein the particulates have an X-

ray powder diffraction pattern substantially as shown in FIG. 1.

16.  The particulates of claims 1 to 15, wherein the particulates have an X-ray

powder diffraction pattern with one or more peaks expressed in two-theta at approximately
9.8, 13.1, 22.0, and 26.4°.

17.  The particulates of claims 1 to 16, wherein the particulates have an X-ray

powder diffraction pattern with a peak expressed in two-theta at approximately 22.0 £+ 0.1°.

18. The particulates of any of claims 1 to 17, wherein the particulates have a
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24. The particulates of claim?22 or 23, wherein the
particul ates have an X-ray powder diffraction pattern
wWowRak/15s7peak expressed in two-theta at appr oxi PEL/EE2008/007589
31.7. 25. The particul ates of any of clainms 22 to 24,
wherein the particulates contain no |ess than about

ot 080 UL o R

wei ght of the particulates in FormlIl.

Rart i clllegtaetscuddtes of any of claims 1 to 18, whereln the partlculates have a

4, 6-bi s(di pet hyl am no) - 2- (4-(4-(trifluoronethyl)benza
dlfferermaaaﬁannﬂ&fzaﬁ}raéﬂrwﬂ* SEAIY IWI§1 anccpdptherp apja grakHigpmpgrature of
about 224 °C anfl a%n%&Q%ééﬁKﬁQof’\’ﬁ[{ y@@@ /007589 O/ N-

R crd) 2 T Coon B3C ) It EPN(CH3)2 (1) in an

anor phous form 27. The particul ates of claim 26,

Bher eiThetpastiqates efldnytdf<claymatlab 1 Inwhereistht leaystal dbbitiof the
arti ﬁg %. NQ Iess t han about 95% no | ess than about 98%
particufales)ig adC¥IAL n about 99% or no |ess than 99.5% by

wei ght of the particulates in the anorphous form 28.

Dhe partel padi@@ss of ardnyf cdims!1ao 8, Bif®ar dquediSEslubility of

the particul ates contain no |ess than about 95% no
about 3 pg/mly HJAOMISWPCBRYE. no | ess than about 98% no |ess

t han about 99% or no | ess than about 99.5% by wei ght

th : ral

? ol g:a?rﬁsélg%@{ 81’: gﬁfg@“ﬁh el#neeltl??a%rﬁly?)z %) (t4 (fnﬁ‘ﬁ@ér‘é eﬁ@l)@@ﬁfzamldo)
benzylpyanadia- pallt dacetie asidoé Foanglarlg from about 0.1 to about

150 m fromabout 0.5 to about 100 pm from about 1

to about 50 gm fromabout 1 to aHOUtN(&l )gm from

about 1 to about 20 @m 0¥about 10 m

fromabout 2 to aboutil0 or alppH 2 to about

7.5 m 30. TheiCL[‘_]ates ofay claims 22 to

29, wherein part i cul at es haveN&EHni formity

coefficient fPomabout 1 to about 100, from about 1 to

about 50, fromabout 1 to @pout 20, or from about 5

to about 20. 31. The particulates of any of clains 1

to 30 wherein the particulates have a uniformty
in crys@Hureriosmellt rangi ng from about 1 to about 20, from

about 1 to about 10, from about

23.  The particulates of claim 22, wherein the particulates have an X-ray powder

diffraction pattern substantially as shown in to FIG. 6.

24.  The particulates of claim 22 or 23, wherein the particulates have an X-ray

powder diffraction pattern with a peak expressed in two-theta at approximately 31.7°.

25. The particulates of any of claims 22 to 24, wherein the particulates contain no
less than about 90%, no less than about 95%, no less than about 98%, no less than about 99%,
or no less than 99.5% by weight of the particulates in Form II.

26. Particulates of {4,6-bis(dimethylamino)-2-(4-(4-(trifluoromethyl)benzamido)-
benzyl)pyrimidin-5-yl} acetic acid of Formula I:
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2 to about 5, or fromabout 3 to about 4. 32. The
particul ates of any of clains 1 to 31, wherein the
w@200Bi18aTB@at es have a residual organi c sol vent PEDOS208/007589
of no greater than about 5% no greater than about 2%
no greater than about 1% no greater than about 0.9%
no greater than about 0.8% ng gr,qateNCHt)han about
0.7% no greater tha . grea er than
about 0.5% no greate 2% abusl L/ 200D great er
t han about 0. 3% grepter than &bout 0.2% no
greater thanggah 0.1% no great&Hskzhan about 0.05%
or no greater” than about 0.01% by weight. - 60 WD
2008/ 156780 PCT/ US2008/ 007589 33. A pharmaceuti ca
conposition conprising the salt of any of clainms 1 to
32, and a pharmaceutically acceptable carrier. 34.
in an a‘T‘H’é’hBH%\ Hfceutical conposition of claim33, wherein
the conposition is formulated for oral, nasa
b70NC Al par@iul HOPSCAAInAIH] vf"l')e?&lﬁfl‘ﬁé ﬁ’ﬁtwﬁ@tes Thtain no less than
phar rraceutl cal conposition of claim33 or 34, wherein
about 90fe nodegsabart almut P§%, hodesy Itmneerboaw%%smm}glsset@)ghg@t 99%, or no

L s R o

CRTH2- nedi at ed di sease, conprising adm nistering the

98l t ofhegsytiilated 6f a1 oﬂclzhﬁls@z o7} hﬁerﬁhﬂhﬁ@ﬁﬂid:tﬂml contain no
conposition of clains 33 to 37. A nethod for

th
less thanrabauh@dip, nglesy ian jabput QYr%’d}?elWSciP&‘i st §8%o e less thsy dbout 99%,
or no 1Y RO Ld9. 39, @P\%Igﬂgaf hie'afl 1dirgdrllpgase, conprising

mnistering t therapeutically
ef fective anmount of the salt of any of clains 1 to 32
1219 t heTlphmarnadaat oaly ofcdampsA2tto @8, whereimthapad®utates3dtve an

averageaH%qtlp nsg%tthggglggrgﬁqgggtutﬁo @ q@yhg{ even Ipr%?@bout 0.5 to about 100
I [ iNn
o TS SRR 8 0 51
m, frmlabonﬁfl @poaf 1Chal PBmlaiout 320 about6 pahasr fese dbowta to about 7.5
conmposition of clainms 33 to 35. 39. A nethod for the
pm. treatnent, prevention, or anelioration of one or nore
synpt ons of an inflammatory di sease, conprising

m ni.sterin toasub i hey,a C
oot PPaidungs B AbCGhiR 23 ZL BBl e plrticujates ave a
uniforrfity theffipieat framedbout dko alsaui 06, fedraabedt Icloabost 31 fican 3bout 1 to

40. The nethod of any of clains 36 to 39, wherein the
about 2}, eefrem 3bout gt abay 2Py om t he

31. The particulates of any of claims 1 to 30, wherein the particulates have a
uniformity coefficient ranging from about 1 to about 20, from about 1 to about 10, from about

2 to about 5, or from about 3 to about 4.

32. The particulates of any of claims 1 to 31, wherein the particulates have a
residual organic solvent content of no greater than about 5%, no greater than about 2%, no
greater than about 1%, no greater than about 0.9%, no greater than about 0.8%, no greater
than about 0.7%, no greater than about 0.6%, no greater than about 0.5%, no greater than
about 0.4%, no greater than about 0.3%, no greater than about 0.2%, no greater than about

0.1%, no greater than about 0.05%, or no greater than about 0.01% by weight.
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group consisting of asthma, allergic asthma, exercise
i nduced asthma, allergic rhinitis, perennial allergic
WO P0oRi15G78) seasonal allergic rhinitis, atopic PCI/US2008/007589
dermatitis, contact hypersensitivity, contact
dermatitis, conjunctivitis, allergic conjunctivitis,
sin chltls foodale Qs hili
335t r L Rber Tl adsbign Ry Bt BRI IRR'{ 6 32,
and a phiAreRic8itically acdptdblé carflephn’ s di sease, mastocytosis,
hyper 1 gE syndrone, system c |upus erythematous,
soriasis, acne, multiple sclerosis, allograft
4j ect |h§rPhaF@$YéPF%P§|CQWPPﬁPQ¥ 9f clann WherBi thespmpesition is
y r r ome, sinusitis,
e o s s L A P
2008/ 156780 PCT/ US2008/ 007589 basophilic
Béuko diheqthiaﬁnaqesﬁcdl&sh@psieiou efrelaintGR0r 34 hwheren the composition is
tructiyve nary dlsorder) arthritis,
form‘ﬂ?tﬁiﬁ%%d“b‘g@ n?ot“i“s psoriatic arthritis, and
osteoarthrltls 41. The nmet hod of any of cI ains 36 to
48, WhehRkHbI AL Y PRAREN Pred&itibiBor A4ElEThES of SHUWTSHore
asthma, allergic rhinitis, atopic dermatitis, chronic
symptopissafra GRTHA-pedintsd alispast, cemprsing admaistering the salt of any of claims
ctivitis, t of clains 36 to
1o 32 USRI Ral SrnelBnTE il 36 P uds “syndrome or
sinusitis. 43. A process for the preparation of the

Barti h&tl&ﬁi fot tlentyeabhet| pien®ntiont or Reliaratipn bfSoregor more
cont acti ng

symptomsezftﬁnse@aanﬁgbwﬂaﬁi ésease. comprising pARINISFERSIhY FYRIeGt 2am
therapeggp%lgﬁ%f?%%ﬁe a%h%ﬁh@ At 8# ar}cy  cEcdily l'r% 136133 d?"tﬁ@{)lﬁaémaceutlcal

process o wherein
compostibw efitlaims 32te®i.ed fromthe group consisting of a
hydr ocar bon, a chl ori nated hydrocarbon, an al cohol, an

her, a ketone n ester a .car bonat
e 1 RO e REAS ey Sy, BORRE Ryl BEbrTor fore
symptonet ¢ a%h‘é@{)lﬁl -reldte@ ATREEY borfipiéih €l administering to a subject a
hexanet h hosphor am de, carbon sul fide, water, and

therapegigallyt @féeomé rae@runt afithe Frle ohyceisdaigs IcloA2ar4Be phgrataseytical

| ected fromthe group consisting of
ComPO%gg gﬁ%ﬂt\éﬁﬂ% 33? t ifor of orm di chl or omet hane, DV,

1, 4- di oxane, nethanol, 2- nethoxyethanol, M BK,
36l ue ‘e metlsodafoe (i) treamento p&veﬂlidm pamnklionfiBE pf GASE) more

cetate, eth fornate
SYmPtqnéso%nuﬁ“;}F‘ %%?fé(%‘sfaﬁ‘r SB%‘RBF%g ABRINIRReRn ﬁ‘?—ng %A&‘i‘é‘r

therapedifi€ally &atiife aHb%h?Qf the 481t of'arly) SCASitns! loﬁ'o I;Zh@r the pharmaceutical
preparation of the particulates of any of clainms 1 to

compoggon obrlpimsdhtp 8he steps of (a) preparing a solution
of { 4, 6-bis(dinethylam no)-2- (4 (4_

(4(%)([;t |f lc o(r:lorr%t ?%g)aben n{rﬁjso%é) gnﬁ/ l{e’: dih HlehifeaRe ¥ selected from the
group consisting of asthma, allergic asthma, exercise induced asthma, allergic rhinitis,
perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact
hypersensitivity, contact dermatitis, conjunctivitis, allergic conjunctivitis, eosinophilic
bronchitis, food allergies, eosinophilic gastroenteritis, inflammatory bowel disease, ulcerative
colitis, Crohn's disease, mastocytosis, hyper IgE syndrome, systemic lupus erythematous,

psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion injury, chronic obstructive

pulmonary disease, Churg-Strauss syndrome, sinusitis, basophilic leukemia, chronic urticaria,
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tenperature; and (b) generating the particulates at a
second tenperature. 47. The process of claim 46,
wWoL@BasG18d@ he particul ates are generated by evapoOr/Es1008007589

the solvent fromthe solution at the second

tenperature. 48. The process of claim46, wherein the
basophifREL Bl TsBHE GRATA TP (ERSHICUR RGeS HbAAD dirder,
arthritis\fteufiatoid hﬂhﬁﬁ&@s@ﬁﬂiﬁﬁﬁ&rﬂfsﬁarﬁﬁﬁw&ﬁhﬁﬂby addi ng an -

62 WD 2008/ 156780 PCT/ US2008/ 007589 anti-solvent to

the solution at_the second tenperature 0. The .

plocedde B?Cﬂ?ﬂdg frany@f claxms 8o gﬁewb%f"lnl the, S‘é‘?‘é@ i3,pgthma, exercise
induce@ﬁﬁﬁ‘ﬁ?taﬁgr Y riffids nﬁoﬁlb%errﬁﬁitﬁt blﬁﬁn&%b@t?u&% g‘hﬁ%f(ﬁ?'ﬂlsease or

at € se t enperat ure. The process claim4
allergiceonpfictivitier ei n t he anti - sol vent is selected fromthe

group consisting of a hydr ocar bon, a chl ori nat ed

dr ogar bo n. alc er
L O, B0 i 3B 0K Bl B e s
syndrorﬁ@b?hﬁﬁéiﬁé e, car bon sul fi de, wat er, and m xtures
hereof; provided the acid of Formula | has a hi gher
soI ubility in the solvent than in the anti-saolvent.
43. THepiocesdentheprenasitianay, thepartipplatss of aeeslaimbto 32

{ r

compriifiy ¥ IEL SRR 2 3 - B FBRsuRBbes Antidorbenzyl)-
pyrimidiasst 1§ utaticesidvitanysodfenel ai ms 1 to 32 conprising the

steps of (a) preparing a slurry of {

4, 6-bi s(di met h m nQ) - 2- (4- (4- .

e TR PEREEMON § BB AV By BURS 591y 5y s el Bop the group
consisti %tf'a X@ch‘érﬂd'ﬁ 8 chIRkiY &Rk h?ﬁrd%alfﬂoﬁsin alESHBSATPdtHES 2 k8idde, an

erating the particulates by exposing the slurry

ester, atcarb@nstecmnatmdeearp&nm aselfodde, aasuibﬁoo@,estgtrb@pmpngnd a heterocycle,
tlono art|clatsof
o carbo i KR P sl e aineseo Porpliy SRRy v Sl el gfereor.
of {4 6- bi s(di met hyl am no) - 2- (4- (4-

asri f Imnerpedshyt ¢lapn23nwHarhehe ycbl)/a)trm seledted froml the group
acetic acid in a solvent at a firs :}Perature

conSIStH@rqﬁaﬁ@toalt@leu¢h19r059%&e¢hlﬂ@mqﬁléan§opMF d ‘?t?xén%é‘%é\%{‘d 2-
metho:{yr o hg\)ﬁ?h % t@lllﬁgné %xar%ﬁs'}eéc%wrfégl tbtlﬁm BNTBE! B i\?obéfhanol

arr one or nore eatlng an

ethyl amabldﬁ@yldyﬂhas he@&neTfsebmbMe dfpropanah B4\, MBEK;, #HF, water,
the heatipg and cooling cycle is perforned in a

and mix@esseheredk e range from about -50 to about 120 C, from
about -50 to about 100 C, from about -20 to about 80

3‘8 fc r %lpis&@ggt foP tReOpraPtio 8f fhe phftRAUflany Gf CRIMD QS 32
comprising the steps of (a) preparing a solution of {4,6-bis(dimethylamino)-2-(4-(4-
(trifluoromethyl)benzamido)benzyl)pyrimidin-5-yl} acetic acid in a solvent at a first

temperature; and (b) generating the particulates at a second temperature.

47.  The process of claim 46, wherein the particulates are generated by evaporating

the solvent from the solution at the second temperature.

| 48. The process of claim 46, wherein the particulates are generated by cooling the

solution to the second temperature.

49. The process of claim 46, wherein the particulates are generated by adding an
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about 20 to about 80 C, from about 20 to about 60 C,

or from about 20 to about 50 C. 56. The process of any
W@R008h1%i786 46 to 55, wherein the first tenper aPCr/ES1088/007589

from about 20 to about 200 C, from about 20 to about

150 C, or from about 20 to about 100 C. 57. The

anti-soi&ét?tctsﬁﬁe Qludsl athe Qéc%.&ggelﬁygerétgﬁé 6, wherein the second

nperature is from - _ 'C, fromabout -50 to
about 50 C, fromabout -10 to about 30 C, 20 to about
300 - pNexedd0BLlatn 26 OwRETINUBE2 PaBic0RRS 38 g@erdtedhy adding the
. about 20 to aboyt 150 C, or from about 20 to about 100
solutiogs{o agmantirfel Ve FE e SEgna{emRSAtea s 43 1o 57, further
conprising a step of isolating the particul ates. 59.

Bhe proegischl of bR 49 Gr 30Whédint Be afti-s¥ivehth Belbdted from the
soivent is selected fromthe group consisting of a

group dopsisdegpbahydracarhPord ciderented bydseearberh an alfolipks enether.nketone,
an esteﬁitahc%l?og%tekgtnﬂ?lfe a.nftto ggaﬁlgélﬂ‘gﬁg‘%{ep&&?{e?%argg% %gg’wger, and

t a sul'toxide, a

mixturéetheref b Adedthe i dru®Cl Khs a higher solubility in the solvent than in
hexamet hyl phosphor am de, carbon suFfi de, water, and a

the anth$oly¢ite t hereof. 60. The process of any of clains 43
to 58, wherein the solvent is selected fromthe group

g)i@nsi SFH toﬁéss 3¢ et '49&5('2190&5‘-1 hlyRERIh olve?t and the anti-solvent

. 8%
chl oro ane, DV, oxane, nethano
are at l1@ashparialy etibablel , M BK, tol uene, hexane(s), acetone,
1- butanol, MIBE, DVMSO, ethanol, ethyl acetate, ethyl

B e e SBR EFE Bod SRTRR e 2
comprising the steps of (a) preparing a slurry of {4,6-bis(dimethylamino)-2-(4-(4-
(trifluoromethyl)benzamido)benzyl)pyrimidin-5-yl} acetic acid in a solvent at a first
temperature; and (b) generating the particulates by exposing the slurry to a second

temperature.

54. A process for the preparation of the particulates of any of claims 1 to 32,
comprising the steps of (a) preparing a solution of {4,6-bis(dimethylamino)-2-(4-(4-
(trifluoromethyl)benzamido)benzyl)pyrimidin-5-yl} acetic acid in a solvent at a first
temperature; (b) forming a slurry by cooling the solution to a second temperature; and (c)

generating the particulates by treating the slurry with one or more heating and cooling cycles.

55.  The process of claim 54, wherein the heating and cooling cycle is performed
in a temperature range from about -50 to about 120 °C, from about -50 to about 100 °C, from
about -20 to about 80 °C, from about 0 to about 80 °C, from about 10 to about 80 °C, from
about 20 to about 80 °C, from about 20 to about 60 °C, or from about 20 to about 50 °C.

56. The process of any of claims 46 to 55, wherein the first temperature is from

about 20 to about 200 °C, from about 20 to about 150 °C, or from about 20 to about 100 °C.

57. The process of any of claims 46 to 56, wherein the second temperature is from

-100 to 100 °C, from about -50 to about 50 °C, from about -10 to about 30 °C, 20 to about 200
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°C, from about 20 to about 150 °C, or from about 20 to about 100 °C.

58.  The process of any of claims 43 to 57, further comprising a step of isolating

the particulates.

59. The process of any of claims 43 to 58, wherein the solvent is selected from the
group consisting of a hydrocarbon, a chlorinated hydrocarbon, an alcohol, an ether, a ketone,
an ester, a carbonate, an amide, a nitrile, a sulfoxide, a sulfone, a nitro compound, a
heterocycle, a carboxylic acid, hexamethylphosphoramide, carbon sulfide, water, and a

mixture thereof.

60.  The process of any of claims 43 to 58, wherein the solvent is selected from the
group consisting of acetonitrile, chloroform, dichloromethane, DMF, 1,4-dioxane, methanol,
2-methoxyethanol, MIBK, toluene, hexane(s), acetone, 1-butanol, MTBE, DMSO, ethanol,
ethyl acetate, ethyl formate, heptane, isobutyl acetate, 1-propanol, IPA, MEK, THF, water, or

a mixture thereof.
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