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DI HYDROGEN PHOSPHATE SALT OF A PROSTAGLANDI N D2

RECEPTOR ANTAGONI ST FI ELD OF THE | NVENTI ON Lar ge-scal e
woreafastsiri ng of a pharnaceutHcaI conmposi t i oONPOHYSPIO&E39901

many chal |l enges to the cheni st "and chem cal engi neer.

Wil e many of these challenges relate to the handling

of large quantities of reagents and control of

| ar ge-scal e reactions, the handling of the fina

product poses special challenges Iinked to the nature

of the final active product itself. Not only nust the

product be prepared in high yield, be stable, and

capabl e of ready isolation, the product nust possess

properties that are suitable for the types of

pharmaceuti cal preparations in which they are |ikely

to be ultimately used. The stability of the active

i ngredi ent of the pharnaceutical preparation nust be

consi dered during each step of the manufacturing

process, including the synthesis, isolation, bulk

storage, pharmaceutical fornulation and | ong-term

formul ati on. Each of these steps may be inpacted by

vari ous environnental conditions of tenperature and

hum di t y. DIFRDROGENRRIFQSPHATE\S ALK O¥ A EROSTAGI ANBIAY

to prepare the phar j G Hhir@PsS shoul d be

as pure as possibleggﬁgﬂ¢%§ﬁ%ﬁéﬁ?§§$b§?a ility on

| ong-term st orage nust be guaranteed under vari ous

envi ronnment al condi t j Q§Vﬁ tely essentia

to prevent the appeairrgé}?eog?fﬁﬁ% esl ?ZE{)@ degr adati on
Laygegehlemenvifastuping phapteracgeticaloompesitian nagyposenihanyechallenges to the chemist
wof 38504, A OSSPSR B9 LI Lt s e i
reagemipadlicontooh of 1argpistabauegctionsy the hendliog of the fihad prpdues peges special challenges
A RO 1 gh b o Btpard i i
viekt, hbsthtile, pndieappiigof reasly isotedioi, e nredushimust possess pioperéies that are suitable for

RS8R YR o B SRUMAR p B st o by o
theﬂqﬁvqiggr. jetit ofthe Qhﬁmwntfi'pal prepaejiop aushigjcewrsidered during each step of the
maﬂggaﬁ&% éﬂ?&&bﬂi@ﬁ@iﬁ s\ iesl & Qéigtﬁ)cfﬁ wll?st@ﬁgé, Bﬁarﬁﬁ&{lﬁ&f:‘formulation
otentrally resuItan n quality control problens, and

ang lopgrigrmdoronlation deeh of hpstisteps i bg Enpasted &7 Veréqus eyaronmental conditions
of {eRBERRHCIR of the manufacturing process and thus

l'ead to tinal fornulations which may not neetthe high

guality and stringent requirenents inposed by

£ e [ ' jt#6Ad should b
B e S O TN A e
puiganBesgibleymd i phemioal sigbility omieng-tarmstosge muglegaprertesdgpdesvarious
enfroRREAt ARG R bS8 hi i TRB IR {sBtialNe BreldP R \EskaR Y reRlesirable

StabI|ItX characteristics . : ‘
degradation products in pharmaceutical compositions. These degradation products may be potentially

toxic, or result simply in reducing the potency of the composition.

A primary concern for the large-scale manufacture of pharmaceutical compounds is that the active
substance should maintain a polymorphic stability during its handling to ensure consistent processing
parameters and pharmaceutical quality. Depending on the stability characteristics of a pharmaceutical
compound it may be subject to undergoing changes during manufacture and/or storage potentially
resulting in quality control problems, and formulation issues. Such a change may affect the

reproducibility of the manufacturing process and thus lead to final formulations which may not meet



10

15

20

25

30

35

can provide for significant advantages over |ess
stable fornms of the sanme conpound. The present

WO pooafosi3es is directed to the §|hydrogen phos pPEl/ESHa6/039901
of a pharmacol ogi cally active“prostaglandin D2
receptor antagoni st having highly preferred physica
properties. The conpound is useful as a DP ant agoni st

the%éﬁﬁlﬁggﬁt{]sgnﬁgg?%do ?romclsnz ;f f ?%;Jd %g gaggr% a%?agi%@ An%ltmutla?lons of

pharmadewtitiahgpmplositions o Withi tha dfemsaidin nzihd, etrsgbuid tié gaaashy bcsnmlln mind that at
leaﬁﬁleas%lle&[oglo?a ﬁnﬁé t@ht? n{pﬁ tﬁat a% goq/te(? P}Ix tsfca sta%}h%p chdracteristics
ermatitis, ronc e an 0
cansy@ti@fpx:sigraﬁctao@ﬁvwﬁs ot Bersthblesomtsed ﬂpasmmecbnh;y)und
system c mast cell activation, anaphyl axis shock,
bronchoconstriction, bronchitis, urticaria, eczem,
Thefpressaisiveentiocie dipentrdael thie dihythopen( ghosphata saladfapharmacolo glcally active

pro% %lgﬂ%ﬁr* bh ?bc%ﬁ %Aﬁs@ﬁ#@%%{l?ﬁr@éﬁ%d ﬁ}ggff‘ﬁg g?opeﬁ%g a'fh% cotnpound is

I nal  det
useil axpPR gntagonist f@e iredfinga patteni wifgringefran, od subgcondRED2 medisted

patl?ol&g‘f&y serfegQ d&ﬁt\{dng @f&%%&)ﬁ%ﬂ%ﬁ tJ) taﬁg‘ﬁ](csﬂﬁgge ‘?s%ch as allergic

scratching
rhingtiss ellaugie Pyniungtivitio Alaply deinstis bonchia @bbmh and fopdalfergy), aystemic

B PSSR o SR 0 OAE OIBL
browhm@ﬂwxam nChHE YR Tcamha, digeaisesak¢ampgaind bihisdhl (erel es atopic
derantltﬁ%& ﬁl@ﬁ:ﬁiaw dﬁs@as@g ({s@c{hgl's Qaté\gét Weﬁﬂa? de Qﬂ&l@&hﬁﬁémﬁgtﬁs&bnﬁfectmn and

erglc conj unctivitis an atoplc errmtft
Sle%’ﬁ’@m%d@rs} whigh is geperatedhiedondprdly as 4 tpuliodf bohayinr agrompatiiesl Wdtch (such as

scrat&}fr@g%zi bedtﬁg)elrﬁaﬁntﬁ n@saﬁ) Q&S%&%%gﬁlﬂ'lonixg\aﬁg%esf s&ﬂeﬂ‘ﬁc reperfusion

tears and s I ds

injyrn CprgbrERseRYr agwidanb ghronis gesimateidi mifbnbsslewgsyvdsmﬂva colitis and the like.
perneability in the conjunctiva and skin, increasing
nasal airway resistance, airway narrow ng and

eosi nophi | |nf|Iﬁﬁéﬂﬁaﬂoiﬁﬂbofﬁgﬂ%BﬁYENEBﬁNa and
Lodal ﬁﬁfﬁ%ﬁ‘ chall&F % idh 5an%ﬁ§ Wﬁﬁhl‘l)é'r%lg WELAY %Y&aﬂﬁsaﬁhﬂﬁ %ﬂyr%{c cgﬁjunctivitis and

arachi doni c acid produced from mast
atopipHgirralitisdiae ben shoain te Fryelt fnirenidl elevarian opessaslaqdin D ‘4RGRZ)” levels in
nasﬁ-gnd BYeadtRd 1465ge s SSard Ahd s@?ﬁ%ﬁl{lﬁ’er Iﬂgudg I PGBQ ﬁacstrﬁzglly%fg hiatory

generatlon after activation of uman” mast

actigps fush gy inpreapingivascylar peymeabiity imghe cqmctl‘@@acr skigg Jereasing nasal airway
residi@RR] airwA§ Bbﬂ@&lﬁ{aﬂ‘% $indp8l1 hriltr Ao Bt Phhe %&ﬁlﬁ&ﬁvapzfnd R,

are one of the key players in driving t allergic

response in conditions such as asthma, allergic

PGIDishd th§er @Elb@iy%érﬁs&ﬁ@ddéﬂ&ftaka‘éhﬁbﬁc aéﬁ in%&&'e@ ﬁ'gﬁrn%{ éeilé on
and ot her di seases avord

Br | )
immpupologigsl ¢halipngellewis ﬁ@g@%ﬂlw@m@mﬂé&aweﬁ éArRaberts LI TI,
Pro&@ldndin@?%én&ﬁﬁon dflet A¥tivFROR of A A HIhard Brast 2ol vﬁﬁ@mﬂ%@@ 3] Bnmunol.

actions of PGD2 are nediated through

129alc6t2¥6 3l ﬁ9§2ﬂ€Aquqt9cb@as'§ eellst HPPAQrise of P§ED3, are one of the key players in

driving the allergic response in conditions such as asthma, allergic rhinitis, allergic conjunctivitis,

allergic dermatitis and other diseases [Brightling CE, Bradding P, Pavord ID, Wardlaw AJ, New
Insights into the role of the mast cell in asthma, Clin. Exp. Allergy 33, 550-556, 2003].

Many of the actions of PGD2 are mediated through its action on the D-type prostaglandin (“DP”)
receptor, a G protein-coupled receptor expressed on epithelium and smooth muscle.
In asthma, the respiratory epithelium has long been recognized as a key source of inflammatory

cytokines and chemokines that drive the progression of the disease [Holgate S, Lackie P, Wilson S,
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receptor, a G protein-coupled receptor expressed on
epi thelium and snooth nuscle. In asthma, the

WO e@pionBroOry epithelium has Iogg been recogni zBAI/ES2086/039901
key source of inflammtory cytoki nes and chenoki nes
that drive the progression of the disease [Holgate S,
Lackie P, WIlson S, Roche W Davies D, Bronchia

| i r AH
%Er\l)ts] :12% eggﬁt, %g%n%%lr@ %ﬁ’eﬁ% ci{eérq{eﬁuﬁ to¥ 'Xﬁ%:l%ﬁreen Sens1s1tzat10n and
Re@pdslldgrie Akbuoa, A%ZRGS,D&’@F& Thre M000§2, 1131 Eﬁ; 20;00@elnl ammpeallmental mouse
{ .S dra .icaH
moﬁa l&f gstl{ﬁ? é?J &ﬂ; re@e%l{olr? \Aﬁgdraxﬁalgls%lgp yp: rgﬁﬁ?%%é)oélnﬁuwa% gpitheliynT 0 nar}égen
chaﬂlwmeiM@mwki T, Hirpta M3 TMlakIéh Akdahghi Y;:Madaaélh KahaslnMarIQISaglmoto Y,

KO@S@?%@% FKK?Z@S? chﬁq%\I %\Jfog%o?’d a ﬁlﬁ ruarlg Ekﬂﬁz'ogﬁ: chi A, Honda Y,

Nagati Holyemtniya/8, prasiaglandih DNagamedfhtOMIaU(vrgly astﬁna, Science 287, 2013-2017,

S

hyregedetivigy ol ghppic nefepagen, tyhef the ¢agdinal rﬁwﬂk@d)f hwdam:tsthum [Matsuoka T,

| t |
lelcltg M ’l{faill\‘ﬂﬁ1 ifg%gtsﬁlg éfg%aﬁl}, gggagﬁ% S((\lglll’l{(].% n’a@kg‘%ﬂl T Ush1kub1 F,
AzerY Efuchithh UvpdeTAanshid4-N, Kiawahigs¥izogachivyrdnda Y, Nagai H, Narurmya S,

Pm"sﬁgéﬁ%}t m%#gzglg%ﬁeré ﬁ%?%ﬁ%@%ig? ﬁ%&&#}?b%’ébchl

A, Honda Y Nagai H, Narumya S, Prostaglandln D2 as a

The!"BISi E&Eﬁ& i9 glsc%hl)l?éhgfo%e ?rﬁltoﬂ@@fn }ﬁﬁ’ Qﬁe‘? gﬁzm‘u% Fﬁlerdglc disease

receptor IS a
thaﬁ i CWZ%Q hydheysyenpidmisif snegzing 1tﬁ1meg:| uﬂ@mrrl@h h@’lglﬁad congestlon Local

adﬂhﬁ@ﬁﬁ»ﬁ of ?@bz 'toSthQ H&E @&ﬁ%r | ?éjdcgé(nai%Han? A NeIAH] QJngestlon [Doyle W1J,

snee2|ng, itchin |norr nasa conges
Boghgr$ [SkerfiDR; Bhysi qgmfewpnsmtta@aaah@swmgnor@w@&@ges Witkslastamine,

metﬂ%@l%ﬂ%eﬁtad Kiiih, SHd DErolst lg}ﬂlﬁ% a&lﬁ%@lﬁﬁée%q’mh%ﬁ Ivﬁ'thm masal allergy, J

oehm oner sl ol ogi ¢ responses t
f“@%wﬁ%mé@ﬁmoﬁ§@éPﬁéSB%hé%lﬂﬁ%lIenges with hlstan1ne
nmet hachol i ne, bradyki nin, and prostaglandin in adult
volunteers with and w thout nasal allergy, J Allergy
DP ggcppton awtagpsts hays beenphowy to rednge asvaymﬂ;f@]matlmnr %giFe Ofg experimental
ast%ﬁ@i%ﬂ[ﬁirﬁu@ﬁv?agﬂﬁﬁrkﬁﬁﬁ’w AP BIUEEse ?év}; 1Kal do S, O t?mM Arita

nflammation in a guinea pig experlnen
H, ltrAanHﬁzn%f allergigdaflgmmpationpy i pows! prostagandinrraceptor Hﬁ@@gmﬁ 5#p1,J

Phafaks @'xpST he%ﬁ@b M 9’A§O'OEPPG'D2 Rh&gi%ﬂ:t dpﬁé’brsocf) a@tlokl?ﬁe%lcreceptor and

i nfl amration a novel prostaglandin recept or
playsiep dgenitast rolesn slvstitwnyf &eatmssof Theseic astygy.2) | 4
11-9, 2001]. PAD2, therefore appears to act on the DP

receptor and plays an inportant role in elicitation of
DP gripgonists hpegbeer éhOM’Pé% betifegtiveet glicviaging Wagymubpms of allergic rhinitis in

mulﬁfil% VRN h8 AV PeifGNly SRR WRerd s‘ﬁowbl? tohikiBiE e \éﬁtlg%fl—mduced nasal
| eviating the synptons of allergic rhinitis

congsien. freanashmenifest SY@H@% plergig élémflﬁ BangsyT. Wa\ﬁ@vméh Robichaud, A.,
StuSkQ N StikideB . Di dchdrddg N dy9BN Bbﬁf,j WE SAL RS IW., Studies with a DP receptor

antagonist in sheep and guinea pig models of allergic rhinitis, 4m. J. Resp. Crit. Care Med. 167, A218,
2003; and Arimura A, Yasui K, Kishino J, Asanuma F, Hasegawa H, Kakudo S, Ohtani M, Arita H,
Prevention of allergic inflammation by a novel prostaglandin receptor antagonist, S-5751. J.
Pharmacol. Exp. Ther. 298(2), 411-9, 2001].

DP antagonists are also effective in experimental models of allergic conjunctivitis and allergic
dermatitis [Arimura A, Yasui K, Kishino J, Asanuma F, Hasegawa H, Kakudo S, Ohtani M, Arita H,
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congestion, the nost manifest synptomof allergic
rhinitis [Jones, T. R, Savoie, C, Robichaud, A,
w&tawiomt378 C , Scheigetz, J., Lachance, N., RoyPCBU52006/039901
Boyd, M, Abrahan] W, Studied with a DP recept or
antagonlst i n sheep and gui nea pig nodels of allergic
rhinitis, Am J. Resp. Cit. Care Med. 167 A21 8
2003 ra A, . Yasui Ki shj , Asanuma
Prevgniioh 86?21%’%10 REREGE08 by aexs] P“’Maglﬁ‘il? %?C?H“’r Briagst: |So§w7 bt/
PhanlaesI0Exp. Thel-| 2981511 D9, 1001 ;208 TvLdu 10 KubhRighi &) Gwahashi M, Nakai Y, Onoda

T, g%?% %ruaﬁ%%a]ggﬂ%%éﬁi ]Nﬁlt%él%g%% g\gaﬁhlf E,ta(éhr{rlg]ing %’l I\%El H, -lil?)ga M, Discovery

of ehdvediss \bﬂpdte’nt s¥lpaive, i bailly sase bostaglasdid By Gt&ptor antagonists, Bioorg.. &
opnj] un Ilergic dermatitis [Arinura A
é?éﬁf ‘%ﬁﬁgﬂg4ﬁAsanuna F, Hasegawa H, Kakudo S,
Chtanl Nl A«lta H - - Prevention of allergic

Patgrr). ta ?ﬁt?oé{&gggéggi% J(gl E’ﬁ%{f ﬁh‘%gjfﬁr}ﬁh]bca{lq;ﬁgf re%§ ggtnfs)rateg by

refdrincd, diseeds; pyaﬁﬁihﬂ'e@ thas havaalKaiuﬂm;lﬁﬁiiHcedﬁcallpr@iaﬂ&h IncMling, in particular,

oy BLRBIGTS L ABL R AR HECPT KB PO Big iploses pyrimicines

of ByrawolaBy y of a new class of potent, selective, and
orally active prostaglandin D2 receptor antagonists,
Bi oorg.. & Med. Chem 12, 5361-5378, 2004]. Patent
appllcatlonmo 2006044732 (herelnatter the ' 732
publ i cation), hereby |ncorpopgN-d \y ef erence,
di scl oses pyrimdines that hav valua l e

pharmaceuti cal properties inc ing, in particular,
the ability to associate with and regul ate the DP
receptor. The '732 pulgl cat| dilscl oses pyrim di nes

of Formula (1), (I) thelrlﬁreeratlmh phar maceuti ca
conposi tions containing these conpounds, and their
phar naceutical use in the trefinent of disease states

theGPRPRYaorD hhdPBhddGti APEHMBLB6hs RY¥nthib@g kb &)‘n{pb%s gafnczl 38 pharmaceutical

prostaglandln D2 receptor. Furthernpre 3
useqp Bieiteatmentpt g}@@ép Ftpté%¢a|p9b1@q>f§)@}ng aodulated 'bx thlnﬁrgbmon of the prostaglandin

DZ%eJe 1{ %ﬁer(n%redffhe “732 publication sgemﬁcally discloses and clalms 2 -(3- {6 [2 -(2,4-
henyl ) - et hyl am no] - hoxy -B yrimdin-4-yl

dwblﬁwe&xl ethséﬁrnlypl %F@B’P&‘Tpﬁméléﬁnd‘ hehay R pethyl-propioTc asid

(heiéa{amr)“theTﬂb% forz@?- mbmqﬂlbh&ao@él&ppr%@éél %@&rﬁ d%ﬁsml of a wide
descriptigon of a wde varle%% of acid ditjon salts

varighpfigsid @dditien %alt%?%ldé’ai*etaéld’é‘f’n ﬁﬁ%ﬁ?ﬁ@gmyé agseriinggo fhs inygation, and

assb@édeiﬂrklﬁé] exa@iplhs BEHOd foQH’e Wakdtleﬂ oﬁﬁ@@ﬂﬁiﬂ@ﬁdé dam ilﬁ@odl@m salts. More
eparation_of hy salt

Speglé'lpilg/ thpydeochigads sajt é&‘i ?%Ghumﬂﬁélt rﬁf &r(édﬁﬂ%-ﬁ% %réw@lamhgwd) -ethylamino}-2-

meﬁ@ﬁj}l’ nSidint4- ﬂ}‘» -phenyl)-2-methyl-propionic acid are dlsclosed The 732 publication,
2-(3- {6 [2-(2.4-dichl oro-phenyl)-eth
however, does not specifically disclose a dihydrogen phosphafe salt of 2 3. {6 [2-(2,4-dichloro-

phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl1}-phenyl)-2-methyl-propionic acid.
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met hoxy- pyri m di n-4-yl }-phenyl)-2-net hyl - propi oni c

acid are disclosed. The '732 publication, however,
waolows/oumsts speci fically di scl ose._a di hydrogen phOBpR20D€039901

salt of 2-(3-{6-[2-(2, 4-dichl orophenyl)-

et hyl am no] - 2- met hoxy- pyri m di n-4-yl }

- phenyl’) - 2-met hyl - propi onic acid.- - SUMVARY OF THE

I NVENTI ON The presg ?ﬁ."(})l«‘%ﬂtﬁ*%ﬁfﬁiﬁd to the

di hydr ogen phosphate sa
The preagnt yyqnsion 13 direipditn tsrcihygragety phosphate salt of 2-(3-{6-[2-(2,4-dichloro-phenyl)-

eth?IaHMlo?—anﬁh@]ox?— %ﬁﬂﬁﬁl yﬁ %EIW )%-Hlfﬁ%ﬂﬁr})%&g? ok %{]ﬁ%ﬂﬁg I&Yll)

-propioni ¢ acid
(hegiipajigy d]@“echhmlb%ﬁs@aé%ﬁalt’“)) (EQ Another aspect of
the present invention is a pharmaceutical conposition,
conprising a [pharmaceutically effe eclgouiROof t he
di hydrogen phosphate salt. Another pect| of the
present invention is a netﬂon ating a patient
suffering frgma PGD2- nedi &f ed d|Sorder i ncl udi ng,
but not Tinited e, dﬂ | er gjcXq seas€! (sugh as allergic
rhinitis, allqulc unc||Ylt|s atopi ¢ dermatitis,
bronchi al astlhma odd” atN“ergy), systemc
mast ocyt osi s,| di gprde acconpared by system c nast
cell activatilon, anaphyT axis shocKk,
bronchoconstrlctlon bronchitis, urticarla eczenm,
di seases acconpanled by itcgngsuch as atopic
.dermatitis and urticaria), diseases (such as cataract,
retinal detachnent, inflammtion, infection and
Ansthﬁetspemg)fmewsdﬁ fSentiRiicH pha&nﬁﬁﬁtﬁﬁ?&oﬁ@oﬁﬁ’&p BSlapristnyg aas
helak &Sy b ehavi or cco |e by itch (such as
S R R F%@&P‘i%@a iy 71815 salkhr oni ¢

obstructive pul nonary diseases i schem c reperfusion

Andele ity e ?riv%r‘ﬂo%h%&sﬁdiﬂvt bnE f B e HE foges POD2-
medigtedadinordér sichrdinggbit ot heten 8, bBdbic dlséﬁéa(sﬁﬁﬁe@lﬂlh@ﬂ'rhﬁms allergic

effective .a dro hos hate salt of
con%nftéwt{s atf)%tc E{%nﬂtltls grongnal astll;%a and ood lergy systemic mastocytosis, disorders

accaztmﬁimedrbg sptmﬁcyiﬁl)st eélha&laziﬁoﬂ Qinaj[ﬁry[ﬁﬁis ;a;ﬁ@@k Hvch8doditActtbnYbrdnchitis,

en met e _present

urtlc&%l\&/leer(]: elzr%ah iscas ¥Cém§) ?é/ é éﬂat%li: ‘il'? s and urticarjay,diseases

(suchaiks baiwaﬂgetﬁnagdatz&ﬁmaﬂitmnﬂﬁmaﬁoadn@eﬁ(ﬁfdnﬂ%leé}ﬁné&ﬁédi’&%rs) which is
PTI THE DRAW NGS Is a X-r

gen%%% seco rag ages (ib P?Vé?rr?ccto%ﬁ%)ed gf it g,lc Pﬁ?aag%&@myi beating),

1nﬂpmama¢lmormwtrucﬁb@ﬂlﬁo&ry disdakis, 1@@1@1&1&;&9@&&1&%@&3 lcere®bvascular

acc1%1(gﬁ) Dh%n%@ﬁgulm%%?d axﬁmtlsR %He%lsyY Elclargﬁéeenc%httisl aea the(ilke by administering to the

pat1ent a pharmaceutlcally effective amount of the dihydrogen phosphate salt of 2-(3-{6-[2-(2,4-

dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl} -phenyl)-2-methyl-propionic acid.

The present invention is more fully discussed with the aid of the following figures and detailed

description below.
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diffractogramin Figure 1 of the di hydrogen phosphate
salt. FIGURE 3 is a differential scanning
w@adooiouTses er -t hermal gravinetric anal yzer (DSCeAIEBy2006/039901
t her nogram of the di hydrogen phosphate salt. The TGA
data shows a total weight | oss of approximtely 0.4%
fromroomtenperature to 1750C. The DSC contains only
the melt of th j itd on of
t he nol ecul e b%‘?’#@@%@@@ﬁ&ﬁﬁgg@ﬂﬁ% FI GURE
FIGURE lais DSGay [Rew dap difincieh patten (KRBD) o denlipdagpipiosphate salt.
salt. The nelt is the only thermal event observed in
the thernogram at onset 2 19C. FIGURE 5 shows a

FIGYRE? is th¢zpoespSulingt Table oANRIPPzESpatiDy SInd Retptiosnmpsitiest fyr the powder X-

f ' 0 hate salt and the
rafc%@%gtggg%gill ﬁ%‘#éﬁ#gﬁ\ﬂ%{y@}r&@o& %?Rhg%%é?ofi | e. The date
show wei ght gain during the sorption of ~0.9% at 94%
tq ] (it R ! ittle h I €S
FIGORE R DL ol bl e b EorMBLEE BBl D 6
theph@urREoBthe Hibydrogen @hosRRie witt The M6 Acktatshewh tasatiweiggross of
€40 f WA ecj i
oo SRAEE (g R A R B0t 81780, BiChoq RN TRDabiFpr e
crysteding pliasé. DgnonipesitiDves thivaplecile bagirs abtbe meking tompdratuge.
stand at 0% RH for ~ 12 hours. The data show little
change in intensity and d-spacing as a result of DVS

FIGUBE4 ise BSC theripgramiof thedftartironen rhespbeteadlt. #hemelhizale anfy thermal event
bdePVRd & 1HS ' occurred. FIGURE 7 shows the
© o otor%xc{rhg%édg}r}%ﬁo%)ﬁ%ﬁée@g?hydr ogen phosphate salt. The

| ot consists primarily of rod and needl es shaped

| . .

VIGPRS 8y B EVOKE, ST R0 I BBl SRt
dihgidthgeirnbotphatp kdsipH dteeon espondinedl ableeV aferafvritioa Prafide. The date show weight

. 3 b 'L ool s . i]s”‘ﬂi . o .
gal?%ﬁﬁﬂagﬁ itl(?esé)?%l%giog e&%\{.ta n/}o C lgﬁge |%}g%ﬁ?gﬁg glg%e% c{flfsg Suggesting
loopglypbraing puface Whier gotmbioBni cr ogr aph post-milling of the

di hydrogen phosphate salt shows a well-m cronized,

crystalline material with no particles greater than 10

FI @rebownthe EREDattern ofghedibusknzen phsfsphagiralt befprpsind afier DVS. The
spedit i FREAtddl £RAUMORalyIDGalRA i ik O D! e(l'ﬁ%ﬂ% hOBVRfwhere it has

the mcroni zed di hydrogen phosphate salt is determ ne
beepgligyeedgo shmdat &Yl sorculheursThie deteghemliftls CBORg injistersity and d-spacing

TGV p 6L findidABn PRBE o efeSta Bl Brafiock iflIHE LRBSIHAE
as I gss. The mpcr oni é%ti orrllé)%r ogeses ?educaeé%tlnlglthh ft%ﬁ% structure
occefl-an (5.8 nicrons before) and the x(90) size (-16

m crons before). The XRPD, i.e., peak

intensities,|ocation (d-sgac.i ndg) and resol ution, of

afiby

FIGHRE Jishgw e piotqspiersgiaph f t osen phesphateisalif Therlot consists primarily of
rod'Thé& h&Q@dleg $abQfbarticles up to about 30 microns in length.

FIGURE 8 shows photomicrographs pre- and post-milling of the dihydrogen phosphate salt and the
quantitative particle size distribution, showing a good reduction in particle size with no change in
physicochemical properties. The photomicrograph post-milling of the dihydrogen phosphate salt
shows a well-micronized, crystalline material with no particles greater than 10 microns in length
during a search of ~30 fields at 100x magnification. The particle size distribution of the micronized
dihydrogen phosphate salt is determined to be a single mode curve. The median [x(50)] is 2.0 microns
and 90% of the particles are 4.7 microns or less. The micronization process reduces both the median

(5.8 microns before) and the x(90) size (~16 microns before). The XRPD, i.e., peak intensities,
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are the sane. FIGURE 9 is a DVS Hygroscopicity

| sot herm of the di hydrogen phosphate salt after
wWOorR@romi3zat i on showi ng no anorphi zati on. Fl GURBCT/0S2006/039901

shows a Fourier TransformlInfrared (FT-IR) spectrum

for the di hydrogen phosphate salt and the

correspondi ng Tabl e of FT- IR peaks. FI GURE 11 shows an

overlay of t eXPD for t
oo e o Tesal e 1 i s P e S b plsgpronizaton,
areBad athel of the sodiumsalt is recrystallized from

et hanol : ethyl acetate. The Batch 2 of the sodiumsalt

is recrystallized from nethanol:ethyl acetate. FlIGURE
FIGUREI’R‘)MB DafS IyesscapicityfIsdtirem XRBPE dihadiogenthosphate salioafter micronization
<h lgqfflroat eogé}" lgﬁatl ons, Batch 1 and Batch 2, of the

(WS/ Eht Salt recrystallized from acetone.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definiti ons and
FI escrl p Iuésna X unfelhearlls%({/rrél%ﬁarbd apId[Rt) fs%ﬁ%#gn%rtthet J}ﬁydrogen phosphate salt
andthb cavaspdnidimg Tabla of EESR pdaker wi se i ndi cat ed, shall be

understood to have the foll ow ng neani ngs: DVSO

D net hyl sul foxi de cAMP cyclic adenosi ne nonophosphat e
FIGBRE 13-shewxbant operdy-af el KR BIapetiaing dor BPAscBeratetprdphatiprsnBatch 1 and Batch

Proxi m [ Tvhe
2, GG ol S0Rb e SR T el Bty b Sl dcBhe. e Bact
2 oCIs@hum st iPescryMalizedirdis metheubl athylasetaend t hr oughout

the description of the invention, the follow ng ternms,

unl ess otherw se indicated, shall be understood to
FIGHRE 12bsbovodnl cywilaypf ¥R Y pattetif farawe sapiratsrpreppraensyaict' 1 and Batch

t |l eviation, or cure of the
2 SRR RN S R Rl o d el O of thi s

i nvention are useful |n treatlng a PCGD2- nedi at ed

di sorder, | nehis ey BscHAPHIGR ARy FENTON:

di sease (such as ergic rhinitis l'er

conjunctivitis, at opic dermatitis, br onch| al

Definitions and Abbreviations

As used above, and throughout the description of the invention, the following abbreviations, unless

otherwise indicated, shall be understood to have the following meanings:

DMSO Dimethyl sulfoxide

cAMP cyclic adenosine monophosphate
IBMX 3-isobutyl-1-methylxanthine

SPA Scintillation Proximity Assay
ATTC American Type Culture Collection
MEM Minimal Essential Medium

FBS Fetal Bovine Serum

CPM Counts Per Minute

As used above, and throughout the description of the invention, the following terms, unless otherwise

indicated, shall be understood to have the following meanings.

“Treating" or "treatment" means prevention, partial alleviation, or cure of the disease. The compound

and composition of this invention are useful in treating a PGD2-mediated disorder, including, but not
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asthma and food allergy), system c nmastocytosis,
di sorders acconpani ed by system c nast cel
wa@eareat3ron, anaphyl axi s shock, s br onchoconst r i BCT/U82006/039901
bronchitis, urticaria, eczema, di seases acconpani ed by
itch (such as atopic dermatitis and urticaria),
di seases (such as cataract retinal detachnent, .
11ml{e]:5 toé%eer%% a aéase suc%ciigl A ?r§1c rr]hlm?is g«g rgllflr%glvi%%ei\ra?o)gircvggll‘rgatt]itis, bronchial
astama @mb%wﬂ adlbirdyy, systcnhlc (r&sto(oytcas, &mrddrs::tucmgpmred bl epstaniginast cell
acljii\g%i#rﬁ s aghqglax% s}%‘ocl:Jhk; 5orr]10 O%Qnss rlc 101%3 lénr'og lgé(i)lsv aslgar%‘?cdzg%% ?fgass S
acepimpamiptbyr Mdmh s dowie ﬂﬁtlmaﬂltlSQIld pittiearia), shscased (Gethass cataract, retinal
R
de% etg{r, ﬁjél%g%}a i alu{f&!ﬁ%? e e%ggg girsrgx]ﬂ n1'%)I vplgcl% % égneraged s@éoagar}ly as a result
of bd@mpmcngnpameﬁby m;h @uc(le)scratblﬁag angrbedting)) mﬂadmatlm tchronic obstructive
d?s@%gso Er?glg i H%g@@ls%on inj a&%?o%ch{é%cpée&f g rYx%x.matoid
artbmsppisurtsy,omeramw cduisent the hkeo bhaedministeringtoisaig pachntamharmaceutlcally
herapeutic effect.
crfiE b of e BLARNE Roe FERRRID. S "B par i cul &
enbodlnent of the invention is a conpound of fornula
Pl il G Bl chBSinbOhMundibie compound of the
Invention exhibits prostaglandin D2 receptor
antagoni st activity and is a useful pharnmacol ogi ca
“Pﬁéﬁ&h&&uﬁﬂ Afre tf% %&BQ{tn 94 YHeant o gecscﬂﬂﬂ: dzgf Bﬁ&.ﬁ{ 66 10 und composition,
p rnaceu i"cal conpositions and used in the treat
megdicampent peether agtivefiegredient tHestveiapralineingrind desited thexpeutie pﬁect
The conpound of the invention is an antagoni st of the
prostagl andin D2 receptor, according to tests
descri bed i n t he Rartiadar Embodiments eEthe Dineritiom
phar macol ogi cal testing section hereinafter, and which
tests results are believed to correlate to .
Ong partipersmbgiiment of deiigventjor ina pempoysd effdmatt@l) iraremaialiine form.
Thus, in a further enbodi nent, the present invention

prOV|des t he conpound of the invention and
The eeproynd ofghesingention P PrdveglensipBa reemer antagonisipetivity onrd is a useful

ph&%cdl’@?cal &tlﬁ%‘ggeh %&%ﬁfglyoft 1%&%&&5& 1nt%lf)ﬁ1£rﬁ{abéﬁgcd‘l Ege’(gﬂosmons and

or subj ect condi t 1 0NS, can be anel i orat
usqghin thg ére%t@ﬁmmf pHticatsiseierive frammg_tmn mqﬂla@} dispslers. For
exanpl e, the conpound of the present invention could
therefore be useful in the treatment of a variety of
Thpegynoppdiefdbeigventienisge pataganist efdhawyostaglandindd2 tepapiar.cgearding to tests
deRlibQifiHe Lt H§R36d dRMRA ﬁ%lﬁhﬁa@&gg&al kdadikY stebtﬁm Hleld aftgj fnd which tests
conjunctivitis, atopic dermatitis, bronchial asth

TCSEII‘FOFT?‘EF@EV <ty earigiaye towmmlwwbgthwmd@n@ns a@ﬁ@@m@a@mals Thus, ina

furBerQiieaiad tlﬁ}br&&(lﬁtll%@h&onmd& flelcoBdunY 3F th@ Hrvention and compositions
anap hXIaX|s shock, bronchoconstricti on,
containing the compound of the invention for use in the treatment of a patient suffering from, or

subject to, conditions, which can be ameliorated by the administration of a PGD2 antagonist. For
example, the compound of the present invention could therefore be useful in the treatment of a variety
of PGD2-mediated disorders including, but not limited to, allergic disease (such as allergic rhinitis,
allergic conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic mastocytosis,
disorders accompanied by systemic mast cell activation, anaphylaxis shock, bronchoconstriction,
bronchitis, urticaria, eczema, diseases accompanied by itch (such as atopic dermatitis and urticaria),
diseases (such as cataract, retinal detachment, inflammation, infection and sleeping disorders) which is

generated secondarily as a result of behavior accompanied by itch (such as scratching and beating),
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bronchitis, urticaria, eczema, diseases acconpani ed by

itch (such as atopic dermatitis and urticaria),
waoele@easss3s (such as cataract, rgﬁinal det achnenPCT/US2006/039901

i nflammation, infection and sl eeping di sorders) which

is generated secondarily as a result of behavior

acconpani ed by itch (such as scratching and beating), _

inflamind3fib:2 @R AL OFstrubtie Phinfon HhieAld lls\éﬁenﬁyl‘eg%k% (%Iglélg/tcuelr%afovascular

di seases, ischemc repertusion rnjury,
accigegt, ghupiic rhepnypid arthuitisuplanrisy dileerative calitis andyhelikd. sy,
ulcerative colitis and the |ike. One particular
enbadi nent of the therapeutic nethods of the present
Ong pRrti¢lar Grbpdimen of the dherdpaeficanethnids ef the presehi inventisn is the treating of
allePgioti@fis parti cul ar enbodi ment of the therapeutic
nmet hods of the present invention is the treating of
bronchi al asthma. Another particul ar enbodi ment of the
Anbthar Wik SmHoR ' ' Liichh ;
b L R ARufC B B RRH hBich i eating o
bropelial ae0t-i ¢ met hods of the present invention is the
treating of allergic conjunctivitis. Another
rticular enbodi nent of the therapeutic nethods of
An%)f & pattislarRmbodispt of dhe theyanenidc methedsiof the ofesent invengiop is the treating of
codprmatitis. References herein to treatnent should be
understood to include prophylactic therapy as well as
treatment of established conditions. The conpound of

Andthe ppitieSIS ¥mbodMRAL IFHE thetadetid A&hodd SEMY #)I‘C'S ht h&@rﬁfoﬁ‘ﬁﬂﬁé treating of
i nvol ving.a conbi nati on therapy with at | east one o

alleggic oqnyungiifitishi st ami nes, such as f exof enadi ne,
desl oratadi ne, loratadine and citirizine, for the
treatment of allergic rhinitis; (ii) leukotriene
An‘&%?@@‘?}ﬁ‘ﬁ%fte&bogﬂ’éﬂ shertharnsptinaagihods qithe aresqntiingention fsghe treating of
alletdieddrmh@atsnment of allergic rhinitis, COPD, allergic
dermatitis, allergic conjunctivitis, etc - please
specifically refer to the clains in WO 01/ 78697 A2;

Reférehde) hdveth & 12@inS{HBuld e Ghdedfo O HEBEObrop SRRt HERY 2B as
; ([H%er buftgqal Llng, for the treatnent of asthma, COPD,
realmqni ol asiabliphedcondifipns. a1 | ergic conjunctivitis, etc;

The compound of the present invention is further useful in treatments involving a combination therapy
with at least one of a:

(i) antihistamines, such as fexofenadine, desloratadine, loratadine and citirizine, for the treatment of
allergic rhinitis;

(ii) leukotriene antagonists, such as montelukast and zafirulast, for the treatment of allergic rhinitis,
COPD, allergic dermatitis, allergic conjunctivitis, etc - please specifically refer to the claims in WO
01/78697 A2;

(iii) beta agonists, such as albuterol, salbuterol and terbutaline, for the treatment of asthma, COPD,
allergic dermatitis, allergic conjunctivitis, etc;

(iv) antihistamines, such as fexofenadine, loratadine and citirizine, for the treatment of asthma, COPD,
allergic dermatitis, allergic conjunctivitis, etc;

(v) PDE4 (Phosphodiesterase 4) inhibitors, such as roflumilast and cilomilast, for the treatment of

asthma, COPD, allergic dermatitis, allergic conjunctivitis, etc; or
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(iv) antihistam nes, such as fexofenadine, |oratadine

and citirizine, for the treatnent of asthma, COPD
wa@bdogrgizes dermatitis, allergic 1Sonj unctivitis, PEL/US2008939901

PDE4 (Phosphodi esterase 4) inhibitors, such as

roflumlast and cilomlast, for the treatnent of

asthma, COPD, allergic dermatitis, allergic

(VI?QM #p %THI Wgé:;ﬁne % f&lzﬁeé)%é')-%r Cr %ché% aHr {;tant(r;:rcré{at%pgo%&ogous molecule

rece ract

exnr@é@m h@wtsmlecanmmmmmwsw& tbedrdaghent of COPD,
all&éﬁ%ﬁ&ﬁﬁhﬁst §ller%03$}mﬁﬁ iyl robran (BAY-u3405), for the

treat ment "of ergic dermatitis, allergic

conjunctivitis, etc. The present invention also
Thé e Pentibi Qb@m&lﬁ&es BRGs3 (51'3% G L EREorS o??&? Eorysing a

conpri sing a pharnmaceuti cal If frective ano ?W?
pharmagsaiigelly sffectifeamennbefitharonipaursichfitbetinvestion it hdmixture with a
pmgm@kﬂ@ﬁgyg&ﬁﬁghyaggggptabIe carrier. In practice, the

compound” of ‘the present invention may be adm nistered

i n pharmaceutically acceptable dosage formto humans

In Iﬁfﬁlﬁllcé’ ttltbed'og‘{[g?%ﬂn’&mf ?hekﬂ’es JR mvgﬁion%ay%)éa fiflls q?ered d ip pharma%eulilcally

dm ni str i ncl udi ng oral
accﬁ@%@? dospgecipmp to bymens and atbier meraggila bY topicel a ﬁYS@e,ImC administration, including

oral %@ﬁﬁ&faﬁlrec(a'l rilﬁéay @{1&91 ME%PQQQ‘ ’0010%#%%? zg lSﬁcrzlP ing

i ntravenous, |intraderfml, Tntrat
subpyipneges, MiranAselan infray prors priveiqroale mirathedal aud) ebldbal) mtraclsternal and
1ntr§15@1¥&1€é1 atednbh @ﬁprécﬁ%‘edﬁﬁa{t Eﬁe(ﬁglln@ﬁlalr QL ﬁlag@%?mtﬁ%oﬂ%x&gple the

exanpl e the physiol ogi cal conditio
N”F@E@E?@ﬁ?éﬂmPﬁﬁkﬂﬁ@E@ﬂrcalIy accept abl e dosage forns"
refers to dosage forns of the conpound of the

i nvention, and includes, for exanple, tablets,
Pha%g.@gal ypa@g@gl,bg: dogage fgnin g" refersto desagq ﬁoqgg qf the compound of the invention,

andRAGRRE, 3br RBSple) ity Qka%@essﬁ%%@sélﬁﬂ§ syrapy, BYid pie Qkoﬂ@tﬁ‘cludmg
tabl et’s, | ozenges, emil sions, sol utions, rany
SUSPERSER a%aYéﬁaha%@&ﬁe@?tf dezergss, cailsigap|solytorsi g{@nuﬂes capsules and
supﬁésﬁ&@d’sadslv&Bﬂ%s figid h bSO RS i ing écﬂ&{squlﬂ@mg lip3 re]p?ratlons
ara OnS aﬂues and f or mJI ati OnS ene

Tec flﬁén Eﬁ%‘aﬁiws BESTAHY 13h b f%@m%u@@@aﬂhas@aceﬁm@cwnces Mack
PubliktGie E81Edsth] PYY 1468t edifi@St Oon, PA, | atest edition. A
particul ar aspect of the invention provi des for the
compound of the invention to be adm nistered in the
A pﬁrﬂﬁtﬂhr&fspe@t ey iFREEH hr6wllesTBNRO S ol of%h%ﬁ@r%o'b% Ahidhistered in
the BCCE ble carriers include at |east one conponent
cOER& ? nPWEHW?h%mﬁpﬁﬂﬁlconpr|S|ng phar maceutical |y
acceptable carriers, diluents, coatings, adjuvants,

exci ts, or vehlcles
Pharmace 1ca1 y acceptable carriers include at least one component selected from the group

comprising pharmaceutically acceptable carriers, diluents, coatings, adjuvants, excipients, or vehicles,
such as preserving agents, fillers, disintegrating agents, wetting agents, emulsifying agents, emulsion
stabilizing agents, suspending agents, isotonic agents, sweetening agents, flavoring agents, perfuming
agents, coloring agents, antibacterial agents, antifungal agents, other therapeutic agents, lubricating
agents, adsorption delaying or promoting agents, and dispensing agents, depending on the nature of the

mode of administration and dosage forms.

Exemplary suspending agents include ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and

tragacanth, or mixtures of these substances.
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such as preserving agents, fillers, disintegrating
agents, wetting agents, enulsifying agents, emnulsion
W@ t@biohi3zs ng agents, suspendlng agents, i sot onPCT/US2006/039901
agents, sweetening agents, borlng agents, perfum ng
agents, coloring agents, antibacterial agents,
antifungal agents, other therapeutic agents,
| ubricating agents, adsorption delaying or pronoting
agents, and di spensing agents, depending on the nature
Exmflplarly entitaclerig aindalnifurigaltagaitd fortha pféve‘hmsﬁ @fthé adtidh of microorganisms

ar uspendi.ng a C hoxyl at ed
m°|F§% %baePy eBig "B%‘ﬁn‘il el |S§}%’§é‘gf"§tréh gﬁe le‘%r bitol and

sorbitan esters n1crocrystaII|ne cel lul ose, al um num

X ntonite, ar-.a ragacanth, or
Exc%‘p l?rb' ¥Sé’ EO%JO fag?rﬁselslg ucsleu%lg%r%i Ae ‘gm 5{18’35%1 Q}a‘{}g%ﬁ | bacteri al
and antifungal agents for the prevention of the action
i ncl ben butano
Ex&ﬂ)l% Fcﬁs%%&%@ ﬁelg zag’ent Opr? Elég 3 s?(rgts dn&cglhggel Wn?rg g{og%ste@rate and
gdagents |nclude sugars, sodi um chl oride, and the I|iKke.
Exenpl ary adsorption del ayi ng agents to prol ong
absorption include al um num nonostearate and gel atin.
Exé@&@xmarp hdgoyptian sonptingageps cnanhaneg alsgephivs intlndedimathgksulfoxide and related
an Jﬁ% sorption include dinmethyl sulfoxide and rel ated
al ogs. Exenplary diluents, solvents, vehicles,
sol ubilizing agents, emulsif ers and enul sion
Exéﬁpmk l(lih’}e?llfsésgk}reg&y‘fégj% e\é\%hﬁ‘;lhzlﬁg n@ ecr)m{;'sléflj]eg%J gnrd%sﬁ'{eu]l]mqn stabilizers,
inchydewaite chlbrofory) suatoe@ hthhnol,tlmproam,edhohéluﬂhxl rcydboxalta; elhyil agetate, benzyl

alc g%%ta?grﬁ%g@lgfalc )5 Cbg?zg ?@yﬂoé‘;f%? é?:néflgrhe eglyclol cl: 8|butylene glycol,
glyetir ﬁemdhxﬁﬂfydﬁnnal’mie duﬁﬁbéfw@narmaﬁ Tng@] 60, SpB® 60 cetostearyl alcohol,
myﬁﬁ%l%%oﬁ&r g}h oron. 9 lstga e au L rrf'll &rg{]s%if%te gflat%/feﬁ&/ 4sters oé sorbitan,

st ea
vegelgbleods 6f10hsa§ coitansged Oﬂ@}jemdmlt ellmlivs oil,sastér calsing GﬁS&IOﬂS@eldd injectable
org%% estddd %‘dﬂ Qﬁédﬁyl Qe %\te RG0! dr sm&@ﬁﬁrﬁiimﬁk b tﬁ@s‘é &i%ﬁaﬁ&‘ﬁ
i nj ectabl e organi ¢ esters suc

oIeate and the Iike, or sui tabl e n1xtures of these
Exe%bk?a%' @&qﬁéﬁs 15?51@&@[&&5% rﬁfﬁg% gé Q)tdﬁuﬂ {gﬁ“i‘[y q:glcfuﬁl Dttt Eﬁd cﬁcalcmm

sugar, sodiumcitrate, Um carbondte an I'cal c1 um
ﬂxﬁﬁﬁgphate Exenpl ary di sintegrating agents incl ude

starch, alginic acids and certain conplex silicates.

Exenplary | ubricants include magnesi um stearate,
Exegnpdary, disintegraling agehts nclude staich, alginic egids and sertsingdompbixestightes:

wei ght pol yet hyl ene gl ycol s.

Exemplary lubricants include magnesium stearate, sodium lauryl sulfate, talc, as well as high

molecular weight polyethylene glycols.

The choice of pharmaceutical acceptable carrier is generally determined in accordance with the
chemical properties of the active compound such as solubility, the particular mode of administration

and the provisions to be observed in pharmaceutical practice.

Pharmaceutical compositions of the present invention suitable for oral administration may be presented
as discrete units such as a solid dosage form, such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient, or as a powder or granules; as a liquid dosage form

such as a solution or a suspension in an aqueous liquid or a non-aqueous liquid, or as an oil-in-water



10

15

20

25

30

35

The choi ce of pharmaceutical acceptable carrier is

generally determ ned in accordance with the chem ca
w@e@posdres of the active corrpgémd such as sol Bp@I/U2096/039901

the particul ar node of adm nistration and the

provi sions to be observed in pharnmaceutical practice.

Phernaceutical conpositions of the present i nvention
liqlzilﬁle up g % %%vﬁtgr-gluo&ﬁlqél d egugsgcr%t a?xa cglgé emgfegperﬁ%erﬁzgyn gﬁ)q)e gresented asa
bobapknmmsprma&hets or tablets each containing a

predeterm ned anobunt of the active ingredient, or as a

powder or granules; as a liquid dosage formsuch as a
"Salol detage formi’ nuawumaéedmni aof tla:’coamumlduﬁ tHeiimhmbms scdid form, for
exeﬂﬁ’rﬁﬁ &gyu?eosut%blets\c/%ftl éPO\gtiersaﬁJiagees 811 lﬁr%ﬂ tssl%glhso gsage orms the
comnpgmneé df the invertipn ad asimited vpthcas leaﬁt edkt iagt elst@mat}sqxcmieab(bumyer) such as

7
so {%“e‘ e?%{en%a Slﬁg%#%thg%%ﬁg gre If ?ﬁrs NG e':‘l'rld&g,eafs g&"%%%r?plé %{a%gsf lactose,
sucemrgbhcesea apsuitoband siliviy astds (b) pmﬂ¢rs as fpoexterpds, cabeyesthylellulose,
a?eg F“a’?f tpogrvﬁxygprargl%ohg &?g's@ﬁgd {cg{lggg)thtu%lﬁcet&r?%gg Jt%p gxa?rfple, glycerol,
(d)oimsrttcgnaitmg agonts, i fenexafnple, agar-agag cylcigmahrbasats pdiateror tapioca starch, alginic
[ r
acid Jeﬁﬁg goxfsﬁgleyg&ﬁc% ! g@é\ﬁﬁ?ﬁ%&%{neﬁe g{? sol(ﬁ% Ifeta%)cisegs gsstg{: examgle paraffin, (f)
ab:g)lrpjm@ se@eleratninias @lr e)amd)k;; ghaterpary a‘gmglmul(llgg)mjmmdke (D wetting agents, as for
I | i

exgng{le %%(tgirg?éoﬁ?l aﬁ&%&?pgﬂﬁ&{g& dz%%té (H)I adScitbentd, fglaéxgﬁlgle kaol(l gnd bentonite,

yrro Sucrose anda aca
@) h@ngemtsamfgr exawpleotalcesatoigph gear@t,y@agn@ium ftepyate, solid polyethylene glycols,

o PO T8RS LISy B0 i o

cormpaugd ottae tnerﬁrmoo@m@ceewnsqatt o€t éntestined| trach di aidalayad tronrer. e
(e) solution retarders, as for exanple paraffin, (f)

absorption accelerators as for exanple, quaternary
A tawmjmymr@dnbb MGSS(ngr melding mptigepdisitwith oag of mere accessory ingredients.

|
ge:ggrég Zarl?%egse&l%}ébeﬁé%ﬁ bﬁ%ﬁgp giﬂl%%f %éuat%g glé 1126';] tlﬁé §ct1v% P‘%redlent ina
frefswﬁlbwmg formssuchas Fnowdency igpAnles, pptiapallicmixed with 8 binderalubricant, inert
d1lﬂé?19 B?éér%[ﬁv% tsﬁﬁﬁc%taémve%Q Idis?erﬁﬁ’é aé@ﬂth E&&Bl%ntg Laeh QL ﬁctosceo SHaH citrate,

[auryl  sul (1) fying agents, ferin
calgigerspbonaig élcalgelmrglomia@ﬁnci @Fl@t&gretntme@em amarelf algjpac acids and

certdRY, &)%p'lé%@llicgte@ccﬁrﬁﬁﬁeﬁ '\Arfthﬁﬂfrfcalﬁg sut:lbgs Ih%(ngsﬂrh B8 ratk FBGibmi1firyl sulfate

a del ayed manner. A table by conpression

andjalerpsydenesd. dpmierapt he mvrchreé ﬁemmunﬁmesta@éee@@mynert liquid diluent
mafy RYLRHE assultg@mﬁmqg n‘fal@ebrhﬁhéi M. b’?h@rﬁlﬁ@c@fn%g opt¥onally be coated or
ressrn? a suitable machine the active

scqr?rbwé g he qrmulatefi sees tp peakide glower aensioled mleass of hegelivedpgredient
thetli@nul es, optionally m xed with a binder, [ubricant,

inert diluent, preservative, surface active or

di spersing agent. Excipients such as |actose, sodium
Soﬁd @cﬁrﬁ%ﬁhotﬁ%a@r'alémb@ @ﬁp&?&ia@ FllEHs GAdofiaHMh AR @iﬁ@chéélzﬁln gﬁjsules using such

di sintegrating agents such as starch, alginic aci
excipigpts as lactose or milk sugar as well as high molecular we1ght polyethylene glycols, and the like.

If desired, and for more effective distribution, the compound can be microencapsulated in, or attached
to, a slow release or targeted delivery systems such as a biocompatible, biodegradable polymer
matrices (e.g., poly(d,l-lactide co-glycolide)), liposomes, and microspheres and subcutaneously or
intramuscularly injected by a technique called subcutaneous or intramuscular depot to provide

continuous slow release of the compound(s) for a period of 2 weeks or longer. The compounds may be
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certain conplex silicates conbined with |ubricants

such as nagnesium stearate, sodium|auryl sulfate and
W a00c/omBy8 be used. A mi xture oEPt he powdered cPOPUSINIE039901

noi stened with an inert liquiddiluent my be nol ded

in a suitable machine to make nol ded tablets. The

t abl et s may optionally be coated or scored and nmay be
stelfﬂ%reg%laéaxglg l%ooyafﬁtrcl}téoa 01%/glh gigna—re%gléli\ f@ LS g%c%$gﬁ gesterilizing
agentsyn tie Sormpd S@nblsdyb@n@ssmﬂ)ﬂs Ivéhich cambesdifsblvadith sterile water, or some other
Stel{l}l Exﬁecfte{b érﬁéﬁl n%ﬁé&t&?ga&le%s usi ng such exci pl ents as

ose or sugar- as werl as hi gh nol ecul ar wei ght
polyethylene glycols and the like. If desired, and

"Li&&lﬁ dgéqggfoﬁfl'f xﬁgatné gq% dgée othﬂet&?é ﬁfna&%no Qen;llzl]%u sd[Prg? go tgeepa‘uent isin

m cr oencapsu
liquagt fopmmiy @ew@mp@ephamcyutsy&x @nwptablecdmubsions, sbhmom;mapenblbﬁs, syrups and
0 | acti
elnﬁ&‘g ) ﬂle&@ﬁﬁ]]g&? % Q:?ik/é( E@ﬂspom?& Eﬂeqlﬁgld%%a % go er g cdnrt‘adn mert dlquents
@Imgmsaﬁ e hry Smh sp}mmta iveigiliting agents lapda@mésiﬁbry a
techni que cal | ed subcutaneous or intranmuscul ar depot
to provide continuous slow rel ease of the conpound(s)
Wheppdugoysepipgesions a upgsdhey con conterinemulsififieg agentp auapests whigh facilitate
sherilized, for exanple, by filtration through a
acteria-ret ai ni ng filter, or by incorporating
sterilizing agents in the formof sterile solid

Pha0A80Rat dd 9%&1%}% %BtaBEQQlt}Smgdl §(§%&n%&gc§h%e§£sefo}naﬁatm%% §ht are in a form

or sone other sterile |nject
suitplle tyhe administergd tqmpzdlyct@s agient diniformplation miebaiwewented ast atepical

omt%ﬁahﬂ }’agn? 3%%3@ @pltagsr id i !E;nﬁ' ggeisﬁgvrg%% %rgabc:opcgl bﬁ%td %re‘éms as is generally

lmoa’éélé A & l@ﬁwp@iednlgo ag@mnbamfsr applisaionm §i am@,h slichupsuld allow a

conﬁt@lﬂed%lbﬁ&b Bﬁcon%pﬁurﬁqgﬂoﬁé}ptﬂe EthshdMBaBGldey e%’i? gﬂ&gﬁed & ointment, the
[ I qu ui d Osa forns contaln I nert

actixg; s aiests H’éléhe ?rnplmé vaihteithes @ pprafipioentveteragicilidé bintmentbase.

Altéi‘%ﬂ% tﬁ@&u%%lgl%ﬂlfent@ fmy bm \fllgtg&l %%eaﬁpv?f?l’? 51?(1)18 Hlswé’%gr%ream base.

use can contai n enul si agent s or
F OWE?PSﬁ‘éEéblel fordpricad adrpiaisyptipn. in thﬁ aqudedﬁ dye diops Wherem the active

ingre@BM @SdilsbRBS orSHéeAdd8n & Qﬁtaﬁlg RiRa! CS?Q&%‘?IaﬁE%&B{ISOS%lV%%hG active

formulations that are in a form su

ingradifRtn Fapmaggns syjipbiador ippicel agmindstiaéen in thetreoutivinpiuflalozanges comprising

the &6y P@reRlcRSA BEFbr&Bbasis WRRIIG Rhcré¥e %J@:@Ela oxst?zlg\c’u,eaﬁthr asHll s comprising
owders, sprays and inhal ants, gels (water o Bohor

the g4 pprediciein i Inerh Bagssugfeaseselatin gndaiiommn, ionsuctrse e acaci; and
moult VAR Rbabshd tAE Rtide Biettt iR @S GtabR tionin a

pat ch, vvh? ch glWou d1 am?{gwea 1cont trao lgﬁe?e glgse of

conpound through the transdermal barrier. Wen
Thefoﬂfr phtsebBbe Euldbn ﬁlaﬂhﬁ@ﬁﬁcal Joﬁlﬁoﬁtgn' xﬂﬁl Uer&gﬁs@igit&rﬁcﬁn B¥%n

npl oyed with either paraffinic

ingr 9@@& g lg’@WB manpgr Whilg fhe@ggsg may comprise merely an emulsifier (otherwise

known as an emulgent), it desirably comprises a mixture of at least one emulsifier with a fat or an oil

sus

or with both a fat and an oil. In a particular embodiment, a hydrophilic emulsifier is included together
with a lipophilic emulsifier that acts as a stabilizer. Together, the emulsifier(s) with, or without,
stabilizer(s) make up the emulsifying wax, and together with the oil and fat make up the emulsifying

ointment base which forms the oily dispersed phase of the cream formulations.

If desired, the aqueous phase of the cream base may include, for example, a least 30% w/w of a

polyhydric alcohol, i.e. an alcohol having two or more hydroxyl groups such as, propylene glycol,
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Al ternatively, the active ingredients may be

formulated in a creamwith an oil-in-water cream base.
wao-ooomokzrs ons sui table for topigal adm ni stratPONUBW06/039901

the eye include eye drops wheréin the active

ingredient is dissolved or suspended in a suitable

carrier, especially an aqueous sol vent for the active

butLaM £ Qfo? %aanoq rs% t?lh %19&?01%#1 ‘gcﬁ%ﬂﬁ/ dJ gr a/co 1ncl%d1ng PEG 400) and mixtures

mnistrationTn
thetﬂ@ﬁp?heé@mgal fdmulamns vy idesipalelglirehide b norapdumthat @dativasabsorption, or
perkéEbilnlof 1R UEH R forliche ﬁa?@a%h o¥kint GAURF A RBE! | 1 €
conprising the active | I'm an rnert basis
such as gelatin and glycerln or sucrose and acaci a;

Thé‘&ﬁinc'@%?I gﬂé@% laﬁssor%m b %brﬂl%h Eitaﬁ 1saoc.i£éd ol ak}ﬂ%ﬁ%dthg Hésmlscpprgpemes Thus

suitable I'Tquid carrier
a C@WHIS&?%DWW@@ a npmmeawmm@@ummgﬁnd rveeghable pratust with suigable
corfsfsf%ﬁ&}kte Q¥4 LR, @%ﬁ%&s fnl 8né c&ﬁ Hl'?g%z or li\gﬁchgd chal% mono- or
phase nay conprlse merely an enu S
dlbkwlﬁsiera suchires Higisaprgpyl inyrisads idecab blpate,omprqpslaalraltate butyl stearate,
-efﬂlyﬁlteigk};l $3M19f1taétor b Sl%ﬁ& f;?ﬁlgﬁ a%ih fg%tﬁ-g k%MVJnhdS %r&%%ng u{:Aﬁ Bhay be used.
Thesppey bersed aloge wya P@p‘ﬂnﬂrtioe denepding 61 the pxosertlmbmd@dl Alternatively, high
kBRI 3 2N Il o 5081 B o e
wi t hout, stabilizer(s) make up the enul sifying wax,

Phaﬁ‘ﬁﬁ’ceﬁ@&?&d?@’om%ﬁsriuﬁgﬁfe 84 xlectglrbq vggqﬁal DRis ﬁﬁloﬁlyﬁlean formulations that are

emul si f I Ng ol nt rent base forns t
in aforn gitg t%bﬁa%iémaﬂer%@cteﬂsegmaglmlwl;p apat@ngandwpntehegxg rElgast one

corﬁﬂ%ﬁn@@ﬂ%ﬁ@ﬂ%rﬁ@ﬁ‘sﬁl 8&1’[51@% & SRS ‘Fong%{r s'uafiLoHJ imofng fhat can be
exanpl e, | east 5 w w of ‘a polyhydric a
Pre%edalrmmg thesprmguadiet this lwnt@mwaxsw@we map@mg@mp@gs or carriers
sucH BQ&b\éb@Mﬁtsﬂ le?&hleiéthégl &'a%uﬁyog{ory W Whﬁ lare s% ?& B o%@&aary
ycerol and | ene (1 nél udi ng
tema?rawfﬁs Rriigeid gt h@f é@ﬁperwé atlcb fsre@re melt ﬁuuharqctynsorrvagmal cavity and
reled@sthé &aky cdnifohstie @ conpound that enhances absorpti on,
or penetration of the active ingredient through the
skin, or other affected areas. The choice of suitable
Pha@rhiio‘éutﬂfal cfoﬂ{éy‘ésﬁl&f adﬁmﬁﬁgﬁ@%}nj fford rﬁa}hﬁqﬁ‘iiraﬁi%lﬁ&ﬁéreﬂﬂr%nous
t he deS|re properties us a créam Shou
intraperifonealy anjoy sybeutapepsinigetions Yhe ¢rsmwositionsof ﬂng Pegaet invention are
fortd@So@ B IR ORM6Hs, MW phRicSib ih 3R sR16RARY §<§r§;§£ﬁ¥letbgff@}¥ QicH as Hank's
| eakage fron1tubes or ~other containers. Straight or

solytion arRigers salption. by pdslitiogy the pesaposisiony may bedemuylatedsn sotidsferm and

redlﬁoweﬂ OpsuepicdMineaiafilyBoriod 8L, BJopRliSed foﬁﬂ%%@:ﬂé’d included. The
% mtate, butyl stearate, 2-ethylhexyl palmtate or a
forylsiegs e Sl BEINEn PSR BPRETRABWAHIERUS GRS TR oA cction

soldﬂi&ﬁs bBicH see coﬂfﬁlﬁ S®poRIhgRGertsRd tlﬁ!:l&ﬁi%g Q%lntsrbng Q{prbﬁ@éntsoﬁhffers
ernati ve

endi he praqoperties require
baC‘i’?PEma r‘]thP]t"}&S Waich ?enfigrﬁhf‘d@ng%wna?tqmﬁ el hawe 2 S%tablaﬁ%pﬂed pH, with
1heam&i@nhémaﬁm@rgg@aﬁfln or other mneral oils can be
used. Pharmaceutical conpositions suitable for rectal
or vagi nal adm nistrations nean formul ations that are

Pharmaceutical composition of the present invention suitable for nasal or inhalational administration

means compositions that are in a form suitable to be administered nasally or by inhalation to a patient.
The composition may contain a carrier, in a powder form, having a particle size for example in the
range 1 to 500 microns (including particle sizes in a range between 20 and 500 microns in increments
of 5 microns such as 30 microns, 35 microns, etc.). Suitable compositions wherein the carrier is a

liquid, for administration as for example a nasal spray or as nasal drops, include aqueous or oily
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in aformsuitable to be adm nistered rectally or

vaginally to a patient and containing at | east one
w@ oropowrsds of the invention. Sﬁg ositories are BCT/US2006/039901

particular formfor such fornulations that can be

prepared by m xing the conpounds of this invention

W th suitable non- irritating excipients or carriers

&Mﬁ r et hy.
sol g gfs')i::fie &RQIQ el(’ﬁegx (’,‘qn geleonse SH gfé%?lgagi[oaﬁﬁwgratwn may be prepared
acqo p a@w@mnbh;nethodq andimagt bebbﬂ\;erttcbnq:}ecrtm‘r lﬂte&pamﬂi: agents Inhalational
the}agf 'is%re&ﬁl? I"a]dlﬂ}la‘i!is%erécﬂaytlgger&ie&c}s ug}l%%rs OT n a'l qbg aq\ll'y pXWc?er mbhaler, such as

ease e actlve-conponen arnae
thedft@hipﬁ@ﬁmml@hr%mmmmb@@b deycribed mqmiempﬂ]wndneWWOM/O%SSO and US
Patb ki ARS BNSEH-ar, i ntravenous, intraperitoneal, and/or
subcut’anéous i nj ecti on. The conpositions of the
present invention are fornulated in quuid sol uti ons,

Acqul cﬁ@%@: 'l&rHﬂs @f adtl@e Flg%éﬁ eﬁ’t Zg{ t&lgj:olnéoog 915'1?8 c{fi; <. 1r?vegtlilc}¢n r%naysbe varied so as to

S SO S SO
obteia@n einoumt Of Mvcmmdlsm(s) thatsis (ras) e[fectfve tcm]:itaam @desired thakpaltic response

for Sgéﬁﬁ;ﬂ 3 pﬁlﬁpélltz%?n%{ %%ﬁ%a gfa;ﬁgﬁgg?gn k E T%Xel&:'ied%osage level for
an}fnartwuiaerat@iﬁéhwferesiemnidii woan i arllfmxrbﬁfdtéom msvlushngrhls: desired therapeutic
effeet! %H %%blﬂ@ §%dﬁ'9&ﬁ§9aﬁ§n A0 the DA UGS t}yatgl%ki! ﬁn‘g etlolglgy and severity of

sol ut 1 ONns, ‘contai n Susp endi ng

thediseask.ahg W@‘elﬁg emdstloanwelaim sex, ghigt dm’ﬁgs th@‘l}'ﬁ)é ardspotency of each active
ingRAGhEFARDF %5 &g nﬁ%lbUﬁsﬁlsangﬂ 1SH g&{dotﬁ%?actog mul ation

| sot oni c, ave a sulta uste h t he
bl ood of the i nt ended reC|p|ent Pharnaceutica

Totél Qggf%ste loPthe @m a]%cﬁ‘iﬁd Bf iR E:Went {A\Aaa rﬁsgéri}ec?rtg gh)gt?én?infsg{gle or divided doses

i nhal |ona ni stra '
maicbwp@mowite Aer expraple.cof &rompbeut VPO hriosaboetd 9D ety body weight daily and

par@éﬁﬂﬂrl@'Osdl 95 €6l mAS ALY YRR xeﬁﬁf)lé hal aﬁﬁl‘t Pk &o?es%r@%h\eﬂg@‘ from about 0.01 to

e conposition may contain
abq%ﬂW%P4$wvbﬁgaﬁﬁﬁﬁpg#ﬁﬂewépzegkebmb%enﬁieauhybhemﬂangeﬁmnabmn

t |
L
admipjsirptiay, and ffﬁin@b@lﬁé) 01 3sabepic0pprsticudarly 0)01 t6i0, tregkgebody weight per day by
inirERANAS it RaHN elrh%]lpgrc&lﬂfge B?e{c'h’v@fnﬁlleﬁleﬁ[ ihh g&hyﬁjosmog Inay be varied,

admnistration as for exa asal Sspra

thopghdtshogld spnstitujepaproreaticugudidby agvitable dpsage glnalldangtameql hi@osage unit
confboditidR nhdy bR Sidh anfoRRR 88kl %ﬁmﬁ lets ggie%f gs%ayao%rugéﬂh make up the

adm ni stration may be prepared ac
daily dpsge QOVISHAY seorah Bait despas oy mise b@eﬂmm@tee@i amleqmt e baspe time. A

doshddeka3 e Hﬂﬂlﬁns@egﬁfﬂs FrequetifhsPHeb AL 1nto?&li P tiSthe gésﬁi‘le& %ﬂerapeutm effect.

adm_ni st ered net ered dose inhalers or any su
Some R RBY reﬁmﬁé Fapidly t9gcghgiortyeer Beseiapd may Spd mheh lewerrmamtenance

dos&rad ubied Ped Shdr 'bﬁtleﬁﬁ P§:Bé Ité%gs,sdr? tooiﬁR/@ Mh%_ 2R tllegt‘ﬁ'}ehtlg Bt the rate of 1 to
4/026380 at ent .

4 ‘H%%P&@%an B\Ased %‘Pe ‘HE]@ ihifi @hsrswéqgec@i @ml(eg)enis af @aqie particular patient. It goes
witHoQrRagish tHaQ RSt oftfer boiRnts NIPMIHe ABbBY; tB Bre¥@fbk 86k mGe Bfin b or two doses

per day.

The formulations can be prepared in unit dosage form by any of the methods well known in the art of
pharmacy. Such methods include the step of bringing into association the pharmaceutically active
ingredient with the carrier that constitutes one or more accessory ingredients. In general the
formulations are prepared by uniformly and intimately bringing into association the active ingredient

with liquid carriers or finely divided solid carriers or both, and then, if necessary, shaping the product.
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obtain an anount of active ingredient(s) that is (are)

effective to obtain a desired therapeutic response for
wa@2@ardisckil ar conposition and t hod of adm ni BCT/EB10061039901

for a patient. A selected doéggé | evel for any

particul ar patient therefore depends upon a variety of

factors including the desired therapeutic effect, on

the route of administration, on the desired duration

of treatnment, the etiology and severity of the
Theyfograulatéons pigw bp prepanted i urgiedvdé ori rowlti-dosei cghthiners sy exdinple sealed ampoules
an . € tiv s s

B R el B Sl By BN Rd RS Sl Banigp) conditon
requiriag eply dhie additiomeftbe stérie tignid cartiat fat exdmbleywatty $@ ijéctiohe immediately
ri&QspQU 1 S | il a_pati.ent .
P e okl oo A BB RIoE b b EorB R o st
Povgdeapieaulessnd fablsin fithpkindprodauslyslessibet 100 g/ kg body

wei ght daily and particularly 0.01 to 10 ng/kg/ day.

For exanple, in an adult, the doses are generally from
Thegaspoursl qf theripveatienis anabyred biathe fadleinglapalpialnetBodsl t 0

about 10, ng/ kg body wei ght per day by inhal ation,
.fromabout 0.01 to about 100, particularly 0.1 to 70,
Highpressaeqaignid) Ghromameraphy 0 Masg S peytriometry (eCMIS) per day
LCRS Rpdmeatdnd fdishhiRlbetiond 1,9, abou :

0 A i s lon ¥ W MARRIcH bt s B2 Rlomped using e
follgyying methed e SpeairaiMS s e srcpided usitge Misrapenss BGE nw$s spectrometer. The
metB6d is pBsiti R LHbBRL, iblzaBof AWRRSL Iﬂa&']n%)émbl%oY@LdO%d Liquid

though it should constitute a proportion suc that™§

chrprie AN ItRsEaeedsha Hovet Reskaad hEY. SetessBigaey Brinp & Degasser; stationary
phaS® PRASIEAR @néfgigy%cﬁkp 28 %ﬂoﬁﬂggg&?’oﬁ(&)&%éﬁ%ﬁ: 1% f-1% formic acid

subrmul tiples t eof as nmay
(FAg &1 waergB 5. 1965 in aestopjtrilbe igectibn wrhinhe oftfpd gy G ABalytiyl PAL System.

F0hSE esed: .l t ane tine. a . .
riof PARANEL o EheAle PRI bR I b EBog Sy IR BB g minues
AuxglinraflefectdreardddiwlgtiPacha a pad Reries WY fetettor, Savatengeit= EX0tnsn and Sedere

' t.0 Lgher or | ower do and may
S 7 BB BB e e ) H s Fprei 30 ol e gessure =
barpatients, it nmay be necessary to have long-term
treatnments at the rate of 1 to 4 doses per day, in

. accordance with the physiol ogical requirenents of each
H Nedl¢ar MdgaetipBésopnice Shéctxpg0@8VIR) t hout sayi ng that, for

e Lent S, | i.1l ,be necessary to escri be not
BOoﬁﬁbigeﬁt a% lsoljﬁéeor%efl a% ?/\%\gla%éeé%peﬁgp'e'és Ve Msrehsy 600 YD)

spect@metoew it &#pASWE mm pudtet IndRSMYR chehidalRYif8 (8) aff exhll'é%ed ppm relative to
t he .ac{it of pharmacy. Suc

net.hods | .kn [ , , .
et Rl Chmishl BBt % it et o PP iondaioe wit rsfrence o
tetrantethyshiare(BiSY 44 thainteynah &itridd®. | ngredi ent with the

carrier that constitutes one or nore accessory

ingredients. In general the fornul ations are prepared
X-Rby Powddrdiffi-actanidry (XREDHt el y bringi ng i nto associ ation

Lve ingredi
XRIIﬂH% pgl%nnec? ona gler%gns%g}uker D5000 diffractometer, using the parafocusing Bragg-

Brentano (theta - two-theta) - type geometry. The dihydrogen phosphate salt is deposited on a single-

crystal silicon wafer, cut according to the (510) crystallographic orientation. Copper K-alpha radiation
(1.54056 angstroms) that is emitted from a copper anticathode tube (45kV/40mA) is used as the x-ray
source, with Cu K-beta radiation being filtered out using a reflected beam monochromator, A
scintillation counter is used for detection. A divergence slit of 0.6 mm, an anti-scatter slit of 0.6 mm, a

monochromator slit of 0.1 mm, and detector slit of 0.6 mm are used. The diffraction pattern is obtained
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with liquid carriers or finely divided solid carriers
or both, and then, if necessary, shaping the product.

WO 200h©47138% mul ati ons may be prei nted in uni.t - dBEEUSLI006/039901
mul ti -dose containers, for exaftipl e seal ed anpoul es and
vials with el astoneric stoppers, and may be stored in
a freeze-dried (lyophilized) condition requiring only

th ition of the sterile |liquid rier, far .
wsi e BlovgeBpiions! 7 15 oot acoh ingte B 5p g o time per stp, 0.2
degisssstephsive amdaraahénticndiipmaifiptsuss tenipeanse, andlrelative humidity.
suspensi ons may be prepared fromsteril e powders,
granul es and tablets of the kind previously described.
SolVhitorcHydratiomistate by Theimamdhtavinretiic Ansigdiy zed by the
Th]c lraioa?;rlﬁ %}g }s}% él%{eld c@é%%te}%?rﬁngﬁrg% E/{;)dFirL < if’t‘,‘ke %1| %glllsq)ifferential
Scamxipg iCalveintetr/T hertlelt @rvimatic rAehiyndri(DRCAIGRY sinddrb Jdryamiglogen atmosphere.
i at ed mass..ions are perforne ing.the follow.ng.,.
T R S TR R AR e R SR TP B oy o s
traigferred beasalunGiumpss( Teypes tunens trent nunitee 90A79B.O0! )i Bhe thermogram is
{ L Lectrosprayed onization, scanning mass nifz
accﬁggdnﬁl‘tfgﬁeat%gg%é%ﬁg‘fﬂéu| ¥ Ehr ot ography is perforned
on a Hewl ett Packard 1100 Series Binary Punmp &

. st atiopar e: phenonenex Synergi 2m
Dl@g@ga?gﬁanfgng%a?rgnmﬁ%m, nobi | e phase: A = 0.1%

DSEas parformed whingRA)A InstrumsenisModsl Q-1000 DS E Aquiipped with a refrigerated cooling

sys SRR 4 &y hlipplrl Bha® 148 AT SRkt S sapdpra. The
dihjydroge@hBsphete 00 Barisferr8d toi anuatvasnuam pend @%b Bid witll BGH#dBll¢dpinhole (TA
: i iy it P

iy P 98 LGB0 00 Bl FULEL ORI b e e
DSEdfemegr8B DX qitsd By alimanhdating aifeghit 0°Sgat mawieng ( ELS)

detector tenperature = 46C, Nitrogen pressure = 4 bar.

1H Nucl ear Magnetic Resonance Spectra (NVR) 300MHz 1H
Photemidregrapbor ded at ambi ent tenperature using a Varian

Mercury (300 MHz) spectroneter wth an ASWS nm probe.
Phqtﬁnpfpér & prERredising ap ptbgn;(ug }BXaq-lemJ.@;nga(@g §@gp3§6 pHith cross polars. The
sandpd 18 blepsied Oy disefMERE R¥lisdridne. Cnem cal shifts val ues

are indicated in parts per mllion (ppm wth

reference to tetranethylsilane (TM5) as the internal

St ard. X-Ray Powder Diffractonetry (XRPD) XRPD is
Pa'ﬁ@ﬁfr%?ﬁ%‘atr&qt‘%“ Si enens- Bruker D5000 diffractoneter,

usi_ng the.paraf ocusi n r agg-.. Brent ano Eg%ta-. . L
T G iy OB et Py - HEP A B QN b fstiop paricl sz
analyabit witlsthel Bp asbduestheotiess, ROD@ISeky §isgedder, and laser tuned to 632.8 nm. The
system is calibrated using silicon carbide standards. The powder is dispersed using the RODOS dry

dispersion attachment with a primary pressure of 3.0 bar and the depression is maximized. The
volume based particle size distribution is calculated using the Fraunhofer method by the Sympatec
Windox (Version 4.0) sofiware.

Dynamic Water Vapor Sorption (DVS)

The water sorption profile is determined using a SMS Instruments Dynamic Vapor Sorption Analyzer
Model DVS-1 or VTI Instruments Model SGA-100 Dynamic Vapor Sorption Analyzer. RH and
weight are calibrated using standards. The dihydrogen phosphate salt is loaded and dried at <1% RH
for 2.5 hours prior to starting the experiment. The RH is stepped from about 0 to 95% RH. The
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silicon wafer, cut according to the (510)

crystall ographic orientation. Copper K-al pha radiation
W@ 200340886 angstrons) that is eﬁrétted froma cop@ERUS2006/039901

anti cat hode tube (45kV/ 40nmA) used as the x-ray

source, wWth Cu K-beta radiation being filtered out

usi ng a reflect ed beam monochromator. A scintillation
speﬁmhen r}ﬁgﬁlgh %cgﬁﬁ ereg é:gntq af rﬁgﬁtic:h?sgsgprﬁﬁrglggr% rengscsechgnge 1s lesfs than 0.005%
overaheainute fméro#l vaihiatmiofmuth dbseinte cquilibrabixinaittecst 18 niifutasf 0. 6

mm are used. The diffraction pattern is obtai nedusi ng

the following conditions: 2 to 40 degree scan in angle
Fo@ri¢rtibtansforim-dnftared (EDIRY Spicctrascpgy St ep, 0. 02 degree
Th':-t‘S F’F—ﬁ% ?paetc%llrmé i o%?al ed ﬁ%%gge A f\hcgﬁa %uaqﬂSSpectro%{e?é 34 Fiched to Nicolet Nic-
PlaS@ll“*lB,ﬂ\{Immédedpd rﬁatqhdrsamplatsemddyz&[bn ] mﬂr dSk aVhaeptetive is obtained after 32

er n performed using a TA

5¢ Ap@fr%{aar)r@n c%mgv hq‘(ﬁ%% gso tlr?ﬁl taneous Differenti al

Scanni ng CaI orinmeter/ Thermal Gravinetric Anal yzer
Th&% qé%??)ﬁ?&éﬁggﬂggf 91036 1?%031518 gﬁtﬁeﬁl el 10Rhe({escr1b{3£] & ec:fA llow1ng
EXthmemtaltsymoogen phosphate salt is transferred to an

al um num pan (TA Instrunents part nunber 900793. 901).

The thernogramis acquired at a |inear heating rate of

100C per mnute. D fferent EXAVBYani ng Cal orinmetry

(DSC) DSC is performed using a TA Instrunments Mdel

Q 1000 DSC eqU| pped W t h a refri ger at ed cool | ng syst em.

i 2] . 6e P4 Ll ans

=

o ] ard | The d| hydr ogen phosphate -

XMMO an alum numpan, and a lid with
| aser-drilled pinhole (TA Instrunments part nunbers

0 60 ' )
Steé\g étgsglu%%'otﬁﬂéj dl%&gl%%%lg[&égp{lrﬁ‘gj?ﬁn‘%gbrzg Ii S4 décéﬂoﬁrgéh%geﬂglanune (0.82 g)
and sodigarbidadmnata (.8%g) én dﬁanﬂlUQ@n‘{lé tis hehtadi bte80°C for three hours and poured into
wa%’]@b@ IHL? Bﬁﬂa{%ﬁlﬂm@s dols i er:rg r 1r da—lecﬁ?o ah?‘f(:)%y 6- c%fé)ro- AN o%n— imidin-
4 .

roscop
hyld

: . dlspersmg it in mneral

oil. Partlcle S| ze D|str| bution The particle size
distribution is neasured using a Synpatec HELOS- BF

Step as €p a dolitionand fithium ¢ilmop1iop§klenislb meimhaﬂlpﬁean/mhdptanb/hteylaaazene (1.8 M,

Lement, | e R% rser., .and tun
17 FEPRIEE T ied SRuof b Phib okt St G Y 9 B o
tetratgudinfiden Stmb):thopi;ﬁse dikieg pi)mﬁmfes I'Ehe ahisperisgiired £drl’lg10tuh éollowed by

| r tta th a

B T R DA T R ——
reacfioe mixture is stirred for 15 hours, quenched w1th 2 N HC], concentrated in vacuo, and diluted
with ether (150 mL). The ether layer is washed with 2 N HCI, extracted three times with 2 N NaOH
(50 mL). The combined NaOH layers are acidified with 6 N HCI to pH=1 and extracted three times

with ether (75 mL). The combined organic layers are washed with brine, dried over sodium sulfate and

concentrated to obtain 2-(3-bromo-phenyl)-2-methyl-propionic acid as a solid (3.08 g, 91%), which is
used without further purification. LC/MS: 243 (M-+H).

Step 3. A solution of 2-(3-bromo-phenyl)-2-methyl-propionic acid (2.18 mmol) in anhydrous ether (20
mL) is added tert-butyl lithium (1.7 M in pentane, 5.4 mL, 9.16 mmol) dropwise at —78°C and this
mixture is stirred for 30 minutes treated with tributyl borate (2.34 mL, 8.72 mmol). The reaction

mixture is allowed to warm up to room temperature, stirred for 15 hours, diluted with ether, and
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vol ume based particle size distribution is cal cul ated
usi ng the Fraunhofer nethod by the Synpatec W ndox

WO Yarmism 4. 0) sof t war e. Dynam[l§ Wat er Vapor SeepUsmmne/039901
(DVS) The water sorption profife is determ ned using a
SMS I nstrunments Dynam c Vapor Sorption Anal yzer Mbdel
DVS-1 or VTl Instrunents Moddel SGA-100 Dynam c Vapor

o P R SRV a8 o e <t /P iR iy rctd

thretrtivgad wath 2N ]N%)Hmzdi mL) Zhb cdinhitiesl l‘fIHOI-DdéxtﬂaCts sieacitifiedwith 6 NHCl to

t Ot
pH.%E Qnec{ e_xggcgeedc }éﬁ ?tﬁ?rZPOO 18?1)8 tf!] ei;o r?gqag.ﬁ%xtéetc/ SELe. ‘ﬁashed with
brisd, dped/dvemoﬂmlﬂite AERb®nCnangEtol affoi'(ESG -datt@ry-0-nifs UethyRphenyl

bornid al} acid n%ﬁ]?:h 5sr{1ts e({ wﬁaou{ﬁnfge I%unr:?ictajuon 2?? Q\Bf}-ﬁ)

Tr ansformlnfrared (FT-1R) Spectroscopy The FT-IR

egt rum | in
SRS LI 3RS el Py cPUP PO R gt mine
(0.3 mmoB enp(1 m&mb'ﬂetnahﬁf@thel)mhe@hhcbryme dcldaf() @ rhﬁBol) th asktonitrile (2.5

rrﬂ%lggdlasc&g% sczlc{ﬁrh a%l snﬁ orl] ‘?\4_1123 g migpar sse Wi %)(r)ogg'n %r 5 minutes

reso on an
befpreapéatlmyofijétraktsmpbcnyﬂxmmpdﬁmﬁaaltaldmm @y €915 rog) Singol W e rdaetibn vessel is

I I ' MPLE . .
sea al;lé]ﬁe(.';lteg rl}.lh‘l&%" H\%%(s%%é gftp(ﬁtf 38_%31?%%?’?%@ é actlolﬁ mnixture is added 2 mL of
watemt]m\nﬂ 5] agngcq/uo)ab@n Aybiag? Noju@usEChandythip yrixtateds extrdeted three times

vl . .
w1t}sﬂ ?h 1 &th{éx%a XEE% "ﬁ{e*%no%&%g&r% e %%éh%g I§{lﬁﬁ neé d.@‘ﬁi o?/erg 3o’d1um sulfate
andcoficairethd. dihe pisisne ishyyljentddrie sifica ﬁlzclggmavgtapimw efiford 2-(3-{6-[2-(2.4-

di ,91'0&%5}&9&1?&%1 191n§132-9f)etho;9v %%H% 4- &1‘?‘ %hmv}) f 1%etﬁﬁ%&§pqon% acid as a solid

S00C tor three nours and ed TIt o wWater (40
(20F e, 74U ILCI/M§ Iéroﬂ 39 mgwfes, |M&r4él (e ED; éHrNMlkl[m MHz (CD3)ZSO] 512.38

R e R e R RS

solution of lithium d||sopropyl amde in

Steg%t E’ﬂ%}gﬁgr&f ﬁ]épmlﬂe h@ﬂ%ﬁ@o?&l Jolﬂl%gﬁ)qg gdd(ad ilU 2§SOMUOI]' Zf irt'})-{6 [2-(2,4~

IS a
dlCQlo(O@ﬂbmdhﬁhqumyl 3 rq@th@py pyvingidiaci-d}-pBenyl)-248ethylrmeninid avid (2.1 g,

4, SB ﬁﬁﬁ }{'{Ungflﬂﬁ'ﬁﬁraﬁ 24 (HIE a%[l ﬁﬁ\gf}&t‘ﬁlfrequ tinQ:g %O%Q\g&e Wate}_ﬂeadded drop-

rel1s stirre by a It on
Wlﬁfmlt mWaiSdmll:Fbe {nixtgs tugned3uto @emmlu;wn, ﬁnd girrizghiy d@rzbmndefnr 1 5 hours at

roo(rf’temaératglrepm Rt h%eﬁ'ngteﬁ]upvac%] @nd the residue is recrystalized from acetone

O

-2-methoxy-

pyrimidin-4-yl}-phenyl)-2-methyl-propionic acid as a powder (2.4 g, 94%). LCMS: Ry =2.41

minutes; MS: 462 (M-+H); "H NMR [300 MHz, (CD;S0),SO0]: & 7.95 (1H, b), 7.8 (1H, b), 7.6 (2H, b),
7.45 (2H, d, J=2Hz), 7.35 (2H, s), 6.55 (1H, s), 3.85 (3H, s), 3.55 (2H, b), 2.95 (2H, t, J=2Hz), 1.5 (6H,
s).

PHARMACOLOGICAL TESTING

The inhibitory effects of the compound according to the invention are assessed in a human DP
functional assay. A cAMP assay is employed using the human cell line 1.S174T, which expresses the
endogenous DP receptor. The protocol is similar to that described previously (Wright DH, Ford-
Hutchinson AW, Chadee K, Metters KM, The human prostanoid DP receptor stimulates mucin
secretion in LS174T cells, Br J Pharmacol. 131(8):1537-45 (2000)).
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reaction mxture is stirred for 15 hours, quenched

wth 2 NHCO, concentrated in vacuo, and diluted wth
we@ewen47131%60 L) . The et her Iay(ﬁ1 i s washed w t PCRUBR2006/039901

HCl , extracted three tinmes wtfi 2 N NaOH (50 nL). The

conmbi ned NaOH | ayers are acidified wwth 6 NHO to

pH=l and extracted three tines with ether (75 nlL). The

or cla I with brine, dried
Pr%@‘ggﬂ%ggf*&ﬁ%iﬁﬁfs&yé B’%’&%&ﬁﬁ?&ﬂ%d to obtain
2- (3- brono- phenyl ) - 2-met hyl - propi onic acid as a solid
Maé 8 g, 91%, which is used w thout further
T 4%i cation. LOMB: 243 (MrH). Step 3. A sol ution of
2.(sebzw@nphmymacamammm) propionic acid (2.18 mmmol)
%}‘I@/& ous ethzr (20 m.) is added tert-butyl lithium
r%'z#r? 95, 4 m., 9.16 mmol) dropwi se at -78C
an d cARIPSPA ailteurserebrﬁngsasggyrssiﬁerﬁ AmShai 0t RBALKSAL ed
with tributyl borate (2. 8.72 mmol ). The

realt Wéﬁcﬁﬂ?t%@vqllécﬁﬁtﬁémlﬁb warm up to room

LENRBINIAS 14561 Ml%hlﬁtre%llfx%Eméﬁatllaﬁ Woihter PeiihBithely th et her,

andquenched wt . After stirring for 30

M nBlesealere ether layer is separated and extracted

thr with 2 N NaOH (20 nL). The combined NaCH

ext rgglz:e%lg&gtr%}e) acidified wwth 6 NHO to pH=l and

e«t Palbted’stPhpspbatt-BuffercdStline € BRI (Inf B0 ger Gat#TAA40-tWBrbi ned
Blstlﬁedextracts are washed with brine, dried over

sod H &St e and concentrated to afford 3-d
--calvbﬂac(y 1 -nethyl -ethyl Vphenyl boronic acid , which

t hout further purification. Ms: 209 (MH).
o el Ro R bR

(6-chl oro-2-nmet hoxy-pyrimdm4-yl)-[2-(2, 4-di chl oro-ph

ReEN I%-eth_l -amne (0.51 nmmol) and
Mé@e £ -1 - met hyl - et hyI) phenyl boronic acid (0.61

nmmol) in acetonitrile (2.5 nL) and aqueous sodi um

AEERep R BF bl il e frperbe GRo eonstiulicn.

tet raki stri phenyl phosphi ne palladium (0) (29.5 ng, 5
1X /% The reaction vessel is seal ed and heat ed under
P2y BMETe to 1300C for 30 minutes. To the reaction
Trafs et the @nieits aithe Cﬂotﬂe ﬂ‘ia 300 miagraduated Relidkt bysrepedied S&Iaﬁﬂng with distilled

u e us. his, mxture
warh Aschucipal fofimt Birt e B Salenpin B gl e
conbi ned extracts are washed with brine, dried over
L sodi um z?%ate and concentrated. The residue is
yséﬁ'b"f e o silica gel chromatography to afford
DisRol{SeatibeliRe lyddagdntsdrand 2 in 200 mL assay buffer respectively. Leave at room

net hoxy- pyri m di n*-yU phenvD"- et h
“’%Frag‘%/e?ﬁr %&n%@“tﬁ%Fadlséglv% solid (205 my, 75%. LC/ NS R
= 2.39 mnutes, Ms: 460 (MtH); 1H NVR [ 300 MHz,

SP‘%CEfg")rZB%qbfa 12.38 (IH, s), 7.36 - 8.00 (7H, m, 6.58

N (3H, s), 3.58 (2H, m, 2.98 (2H, M,

Add 3GHL (6 hisis ffer Stte the bottlPh@mih sirake tha dottle (a3 .52dinumes. 1. 49 N
aqueous solution) is added to a solution of
2-(3-{6-[2-(2, 4-

Antiserum

Add 15 mL of lysis buffer 2 to each vial, and gently mix until the contents are completely dissolved.

Tracer (I"**-cAMP)
Add 14 mL lysis buffer 2 to each vial and gently mix until the contents are completely dissolved.



di chl or o- phenyl) - et hyl am no] - 2- et hoxy- pyri m di n-4-yl }
- phenyl’) - 2-met hyl - propionic acid (2.1 g, 4.56 nmol) in

wao eaoralimpds of uran (45 L) and t_QF_ mxture is stPCT/ERME039901
10 minutes. Water is added dropwi se in intervals until
the m xture turned into clear solution, and stirring
is continued for 1.5 hours at roomtenperature. The

PréPa¥deidnG Lf ated in vacuo, and the residue is
r{pgcruéltgﬂlﬁ?gm%%%m acetone to afford the di hydrogen

plﬁ 0 gﬁﬁ gqual wolymes f tracer, antiserum and SPA anti-rabbit reagent to a bottle, ensuring that a

2- ( %ﬁ‘ﬁéeﬂt %oltn%e %f ﬂs%&ﬁ{e@if}%@%%&ore Ehg %esne un:lbaeé Pge gg ?g%puL/well)

yrimdin- 4-yl} -pheny propionic
p?ém%xthp@ualﬂg 94% . LCMS: Rt = 2.41 minutes; |vs 462

NI T T T R YO T

(2H, s) 6 55 (IH s), 3.85 (3H, s), 3.55 (2H, b),
Stagdda (2H, t, J=2Hz), 1.5 (6H s). PHARVACOLOG CAL

TESTI NG The inhibitory effects of the conmpound

decor eﬁ‘ﬁgl 1lp lysis bufferend gemly amie ustd Segsrsiare nomplételydissdDid.

bynct i1 Ehal 3536, cgﬁta%@%? gxodcénn%m% A3 ol Alaggt he

human cell |1 ne expresses enous
10 BP r edeptldolymenylpresy oolybtyiese @bm 0.2 pmblp 0.¢ Ipadol, OeSseioll Aefipmol, 3.2

previ ouh ¥%.4Wot &bt 12l mdror d- Hut chi nson AW Chadee K,
I\/Ette?s KM p e%n&qr;b prostanoi d DP receptor

§’?| nuIPmeés5QﬁJév of leséschuier bimtd ail thSLB&4T cel | s, BrI J
1537- 4 0Q0 Prot oco
Rl 338 R 0 il 05 i
( Cay rmtrorﬁghﬂm "Dtarhsfc@at)#ylﬁ BbRY)12.8] &Mt&btskcgﬂﬁagﬁ%%] f8d z%dérélx
AMP SPA dj say system rsham co

15 (I:?PA 5 °“g@éef§‘?é’f:$ 5‘?“1"&9%'? E‘%‘ W%/qs%lﬁeltéﬁt%thﬂgmna@es
WAl | ac0 L 20quvtsGh awlliRite fréml ehél%seﬁﬁ'dﬂﬁﬁdnl aﬁ& 'tlf&@to%l@kigﬁ(ﬁfd will give rise
(Perki n% rreaq hate seal ers Een orf tubes
Dul bel&cds@dpdestsef eAMEragingdrony) 2Re 6 ppREtadpsdvi t r ogen
Cat #14040-133) Distilled water

Compound dilution buffer

20 Add 50 pL of 1 mM IBMX into 100 mL PBS to make a final concentration of 100 puM and sonicate at
30°C for 20 minutes.

PGD2 preparation
Dissolve 1 mg PGD2 (FW, 352.5) in 284 uL, DMSO to make 10 mM stock solution and store at 20°C.

25 Before each assay, it is freshly prepared. Add 3 pL of 10 mM stock solution to 20 mL DMSO, mix it
thoroughly, and transfer 10 mL to 40 mL PBS.

Compound Dilution

Several batches of the compound of the invention are tested in a 96 well plate. Each batch of the

30 compound occupies one row of the 96 well plate.

Compound dilution is carried out in Biomex 2000 (Beckman) using Method 1_cAMP DP 11 points.

5 uL of each compound from the 10 mM stock compound plates is transferred to the wells of a 96-well
35 plate respectively as below.
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Vortex Magnetic stirrer and stirrer bars Reagent

Preparation : Al reagents should be allowed to
weowiloiisreat e to room tenperature before reconspPCT/us10061039901

| X assay buffer Transfer the é¥ntents of the bottle to

a 500 nL graduated cylinder by repeated washing with

distilled water. Adjust the final volunme to 500 nL

with distilled water and m x thoroughly. Lysis reagent

1 & 2 Dissolve each of the lysis reagents 1 and 2 in

790 niL afsay| puffier 5esPect|welyrgLea@e af 10 oom 12
femerature for 120 win i A

Add—eyuat T votummes of T tTager —antiYerunand [SPA
Anti -rabbit readent |to bot/tle,| ensuring|thatl a

bUf ficiept vplunme off thys m|xturp is|preppredifor the

VAN =i

A adti-rabbit pbeads Add 30 ni|of |ysis|buffer 2{to the

B hottire enty ghak¢ the bofftle for % m nutes.
Antiserum Add 15 m lof Jysig buffer 2 to pachlvial

C add gently mx until thk contents are conpletely

D Ussofvep Tracegr (I[125F CAMF) Add— 14 ML Tysis [buf Ter 2

0 each vialland gentlyl mxluntil] the contentq are

E ¢énpl etely dj ssqgl ved. | Preparation|of ipmundreaggent

F

G

H

ch (o101

festred—runber—of—wetts (50t et —2) 7 Mx
tﬁ%@%ﬁhh v. B) This|i munoreagent sollutioh shdul d be

freshly prépared bef ore each assay and not re-used.

O N P—

thoS&ghily] 41 tRadTEaNS. i6BNRuRh 7eat0eCRR i@l i 10Berl dfitidn from column 1 to

B R T .
co¥@Rtatios: 4 pnol and 12.8 pnol .

Final

First plate |concentration

Column 12 [0

Column 11 |0.03 uM

Column 10 0.3 pM

Column 9 |3puM

Column 8 0.03 mM

Column 7 0.3 mM

Column 6 0.01 M

Column 5 0.1 pM

Column 4 1 pM

Column 3 0.01 mM

Column 2 0.1 mM

Column 1 1 mM

Fill a new 96-well plate with 247.5 pL of compound dilution buffer. Transfer 2.5 pL of serially diluted

compounds from above plate to the new plate (1:100 dilution) as following:
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4) Pipette 500 nL of
5)

t ubes.

lysis buff
Into the 12.8 pnol tu

wa@t@ckssrandard (512 pnol / nl)

Tr ansf e

r 500 nL from12.8 pm)?

er 1 into all the
be pipette 500 nL of

d m x t hor oughP@T/US2006/039901
tube to the 6.4 pnol

tube and m x thoroughly. Repeat this doubling dilution

successively with the rermi ni ng tubes.

ariquot
the sto
Flrét plapWP

Se e

I I Ol Tacti

iﬂ\/\FI give ri
Plaielgl ng flcamedtratiah. 6 ¢

Cot 0 make 3

gt Cs

e | af
JU 1T UI J.

ncentration g

tJUI H rt\l’\l [=ffa)

CohntnnESQ) Gcbmmn20 m

nuhes. PGD2 pr

2692 L)

6) 50 nL

serial dilution and

se to 8 standard | evels
nol standard Conpound
mM | BMX i nto 100 niL PBS
f 100 mM and soni cate
eparation Dissolve 1ng

A—284-—-—-DMSO t o make 10 nmM st ock

C"E‘Hwﬁ}t‘. 0

\A/
uul— >

ﬁ"]élﬁ’(’} St or(é?’aM 200C. Bef

Colub@SNT Y
20 M [

CBRufRal €d.[1 affd 3 nL of 1
MBO _m x it thoroughly

Colygmif) F

§SJUHJGén'pOLﬁmMD | uti on Sd

Cold! oun
OD at e. ac

Eol(‘)lm%ne Id]UEIiYII om aret

i bat ch of'the conmpoy

Coluti@ 996 (@6lubnnfy! at 0. oﬁmpound di |
Bi-orex—2000—(Becknan) using Met

ore each assay, it is

0O mMM stock solution to
and transfer 10 nL to
veral batches of the
ested in a 96 well

nd occupi es one row of
ution is carried out in
hod | _cAWP DP 11

Colyanst s . (Calupn Sof eih]chMcorrpound flrom the 10 nmM st ock
ournd iae5| nsferredito the wells of a
CO%’ - wel Ie%lmePTg respecliddvel y as helow. Fill the plate
CoMihl? 45CHmafio DMEQuaxcept columm 7 is filled with 28
——DMBD—Pipettelcolum 1 thorgughly, and transfer 12
Colggn 7t {Colsmadh 7 3plésl‘flal lel. Perflorm 1:10 seri al
Tl 10 t—to—cotumm 6 and from colum 7
Co@é’hgol {r?mOIuT?Lq%y 1p§lnll{dsfer 5 n to 45 nL DMSO to nake
follow ng concentrations: Fill a new 96-well plate
Transfer

qu&t§47 5 nmL of conpound dilution buffer.

1. LS174E amewayh gltoem(lﬂ.MED/D(Ml‘(t(UCht@ 8)-2663)f 10hd BB QOLCC Eat# 30-2020) and
l%t%/@s grown in MEM (ATCC
[? 2# 30-2020) and

o Y gl Ay

of serially diluted conmpounds from above pl ate

2. Warm 0.05% Trypsin and Versine (Invitrogen Cat# 25300-054) at 37°C water bath.

3. Remove growth medium from cells. Cells in T165 flask are washed twice with 4 mL Trypsin

followed by incubation at 37°C and 5% CO, for 3 minutes.

4. Add 10 mL of medium and pipette thoroughly to separate the cells and count the cells.

5. Bring the cell density to 2.25 x 10° cells/ml and seed 200 uL cells/well (45,000 cells/well) in 96-

well plates 1 day before the assay.

Assay Procedure

DAY 1

Seed 45,000 cells/well in 200 uL. medium in 96-well plates. Incubate the cell plate at 37°C,

5% CO; and 95% humidity overnight.

DAY 2

Perform compound dilution.

Prepare assay buffer, lysis buffer 1 &

2, PGD, and standard.
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additional 2 mM L-glutam ne, at 370C and 5% CQ2. 2.
Warm 0. 05% Trypsin and Versine (Invitrogen Cat#

wWQ@3B0040381) at 370C water bath,,3. Renove gr owedIT/meuneon9901

fromcells. Cells in Tl 65 flask are washed twice with
4 mL Trypsin foll owed by incubation at 370C and 5% CO2
for 3 mnutes. 4. Add 10 nL of nedi um and pi pette

t hogoughl ceal | count the cells,
T S L L T
seed 200 SpiclopeALEY/ER blotacdsADMIODEE| | s/ wel |) in 96- wel |
pl ayes 1 . Procedur e DAY |
Seeq a5, BteRr &R el PPCrSBEY: st piiRr ob K maies
Sls (z;ﬁﬁs. ~ Addahdit e 30haMRID2 @Oﬁﬂ?nmguﬁg&%enﬁ%cﬁ%tcg%h well using
o humi . . Perform cqnpaqu
di | uti on%’%’xrk%}l"g%%? g&gg s@?’% fag ch‘fb;?’seitgg %ﬂ%éﬁp%é‘yz,coz and 95%
PGD2 andhwhidityl fardddifonal B mibsges.r at e nmedi a from the
cel ks an 1 f c u sal ut.iQn usi ng Zymark
Sci E] oneg@%?%gﬁiar %%%gjcﬁ CGIES%{)}% a‘%gﬁ.o ’glj“ Oélﬁ%ﬁlﬁ‘é’feél fi¥{ag Zymark protocol
cell's at cAVIPAP LS, GOR indalchtcHd SoohiiBhplirktirefwiih shakidh B+ ERinutes.
5. %dd 5%6%”]?330 nM PGCDZ (20X 15 QM final
concCentr g nesRaeTvan 3! YL ootz yedeme 491280 sbbiel).
CAVR DP BéaDihe phind ahdshdRetor? tdites Sluk fhtPthe Sandber 0¥ he¥¥Rllac microtitre

and 95% h]#gl di 1tn¥ for additional 15 m nutes. 6.
Aspi r at ePREH SEoHERien cote &8 haws add 50 nl of |ysis
buffer 1 using Zymark protocol cAMP DP |lysis, and

D;::;r_ljcubate at roomtenperature with shaking for 30

nutes. 7. Add 150 niL imunoreagent to all wells (a
t ot al CovhtURParfun&Q A For 2 rBinuiSali 4 d'}f;nl\?)% ?cti&ﬁ’laﬁ)rﬁcgounter.
shake for 2 mnutes, put into the chanber of the
Wallac mcrotitre plate mscintillation counter for 16
hours. DAY 3

Data Processing

Set up standard curve of cAMP versus CPM.

Table 1. Typical assay data for standard

cAMP

(pmol/mL) CPM IAverage CPM
0.2 5725 5769 5530

0.4 5367 5259 6317

0.8 4695 4796 6507

1.6 4251 4178 6581

3.2 3434 3429 16601

6.4 2758 2716 6711

12.8 2094 2054 6680

25.6 1531 1573 6653
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Count the amount of [ I] cAWP for 2 minutes in 1450
Trilux scintillation counter. Data Processing Set up

W@ t@ndarsas cur ve of cAMP ver sus ,£PM Tabl e 1. TREIT/U82006/039901
assay data for standard- - Thé cAMP concentrations
(prol /ML) of unknown sanples are calculated froma
standard curve of cAVP versus CPM %inhibition is

Th@ @AMP' %c@&raﬁﬁﬁg@mgmn%& ¥ a%arlfnglr %'%le %cu{gtele tli‘] Inrka)latstaﬁ)(pard curve of

contr
AMg?mersm CRMetol lghlbltlmalolrlatyq uﬁegsthlfb foowing fcchnhl;d rogen
phosphate salt produces 50%inhibition in the SPA cAWP
assay in human LS174 T ceI | s at a concentration of 0.3
% Jibiksion F4pmol DA sontjohypinel g e IBGt e sal t has i ncreased
aqueous s formand the
hydr ochl orgllngfe)dflscglltﬁ%bl@C\éE“?aPFoES'Eg chart lists the
solubilities of the free form the hydrochl oride salt
Reqtgl t he di hydrogen phosphate salt at 25C i n phosphate
buffer (PBS pH 7.4, a mixture of 19% of a 0.1M
Th%h%%@p eh@el@ﬁtwt DFRISER A0% infabitiern iohesPe GUHP ofsapinduiinih LS174 T
celﬂ'ab@c%n@en&%n%@bl@hﬁﬁ&ﬁkﬁ&re sol ution) and the
solubilities of the free formand the dihydrogen
phosphate salt 37C in a sinmulated intestinal fluid

Thémg}%-ogeﬁﬁﬁcﬁgha@@éaﬁ ihhd ﬁé}gaséd fc@%s solublﬁté/%gérr tﬁgﬁ&gﬁ%gﬂdqge

Dr essman

hydrPOblorldﬁaéts dhe 'fqllewmtgébqrr hﬁgs the soadbgirt@g plse free fovw|the fydrochloride salt
andAhSdih FHréen ﬁﬂﬁﬁﬁa@é R0 29° @ﬁ?gl{ogﬁlﬁtefb%h@la@ﬁs %gsyazg 1 rﬁi%‘%{ 19% of a

Phar maceuti cal Research

0. Iiyaongbasirgediyerphpinbap pelbtiongad B1%0E00. thdlbm@ﬁp@@n @bosphate solution)
andRﬁ@é?)ﬁfbﬁit@sc'ofttﬁ@free% Mrehdin U)Ecﬁ’cgge}l 9§&§ha§{s%[t%7°c ina sunl{lated intestinal

manuf act uri n ar maceutl Ca 1 oNn
fluid gedeg fasigd) p@gléwnm B@%ﬂ%t preparkd acherding ¢y Pregwwd J.B., Amidon G.L., Reppas

C. 4ol )Sﬁﬁhail bpi, ﬁylstsé'lutu;lr_n@stléggpa @Io%r;ogt?c th)ll}qu{rﬁ%{%ﬁpoqgtPolﬁa | Snediate release

salt shown in al ns aks w te
dospgetfemsi Riawgacgwiral Besedrnah:i 1608, VﬁhelSdﬁcsénUebe a halo in
the md two-theta region suggests little, if any
anor phous phase. In addition, photonicrographs pre-
and post-mlling of the d asqha
shown in FI GURE 8 evi den?ghjégfé}gg?grp?uct ot}llﬁ?/%albagsm
particle size with no dhah$e5te nsmlsi dadreug/all)

DT Operties. = =

Free form <1 14
Hydrochloride salt 5
Dihydrogen phosphate salt 15 266

The dihydrogen phosphate salt also has unexpected properties that are useful for large-scale
manufacturing and pharmaceutical formulation. First, the dihydrogen phosphate salt has very good
crystallinity. The XRPD of the dihydrogen phosphate salt shown in FIGURE 1 contains peaks with
moderate intensities and resolution. The absence of a halo in the mid two-theta region suggests little,
if any amorphous phase. In addition, photomicrographs pre- and post-milling of the dihydrogen
phosphate salt shown in FIGURE 8 evidence a good reduction in particle size with no change in

physicochemical properties.
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The sodium salt, however, has low crystallinity. As
shown in FIGURE 11, the XRPD of Batch 2 of the sodium
W@ alor/0¢3mt ai ns broad peaks wi tlzw | ow i nt ensi ti eBCT/US2006/039901
i ndi cating Iom1crysta||inityf'%he XRPD of Batch 1 of
the sodiumsalt shows that the material is nostly
anor phous. In addition the presence of a halo in the
t wo- t het a re

Théni?gﬁ%iag ]ngvever ow ¢ | St?lglillfy éFR %D?wgltm melté ?ljllla \ D of Batch 2 of the

soduti td*mefomafne bro‘adnpeakis hyldlro@getanqﬂtes,spdmmmg Bt drygpaligon fThy XRPD of

Baél?;ﬁz E@a sodrm V\%}ti i} ?t%fle IF]IQC V%a‘} Esnmcg)s %Igcee %{clqlg r Iglldcﬁgéeng E]h@presence ofa

hals frothve nii dtwexthats rdgmntlrhﬂle ZRPOI of ffimh[bhhch:esfsuggﬁsts vamnpach crystghtinity of the
Hm% Pubject to interconversion under certain
OAdi ti ons. One of the pol ymor phic forms of the

hydrochlorlde salt Batch 2 in FIGQURE 12, has | ow
Full%loe%ngr%,lt lé (é%en p&\n glt'n X«B sl,::a ?}eggno I i’be@n 8}%@/&2? 5 I?cc nytl}l1 one polymorphic
formf Thh hychyalhmxdb kad; hcd:eevsrapnesenﬂahasl’oeml shnwﬂthXREm]mree pelgmorphic forms,

od stal nj.t

h?_:g }r%X Evﬁlﬁ l(o rﬁlt6]¥ nversm%g%rr] gé L ér%: %O'rn%fﬁo& '&% %Fgw ﬁ{)l{mmﬁ)hlc forms of

the&ydnoy]ﬂbmiel saihBafob2rim F Iﬁtﬂiﬁtmmﬂvwmlallmayrpﬁbc KRBP contains broad peaks
[ t f t . Of .

w1t%‘foqp 1nte§1 dlﬂgsc %1?) al &%?)g ch |p§l|®%o_¥f)hlﬁnf{) 1 O.f ﬁ}%&?%%wéxh& ésalt, I%?i’cch lin
FREH&Em&demgxﬁabhmﬂmﬂﬁeptabIe carrier. A nmethod for

treating an allergic di sease, system c nmastocytosis, a

di sorder acconpani ed by system c mast cell activation,

anaphyl axi s shock, bronchoconstriction, bronchitis,

urticaria, eczemn, a diseases acconpanied by itch, a

di sease which is generated secondarily as a result of

behavi or acconpani ed by itch, inflammation, chronic

obstructive pul nonary di seases, ischem c reperfusion

injury, cerebrovascul ar accident, chronic rheunatoid

arthritis, pleurisy, or ulcerative colitis, in a

patient in need thereof, conprising adm nistering to

the patient a pharmaceutically effective amount of the

conmpound according to claim1. The method according to

claim4, wherein the a disease that is generated

secondarily as a result of behavi or acconpani ed by

itch is cataract, retinal detachnent, inflammtion,

i nfection
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or sleeping disorder. 6. A nethod for treating
allergic rhinitis, allergic conjunctivitis, atopic
walesommei3rs s, bronchi al ast hma,_z.;_ood al | ergy, SPGI/BR1006/039901
mast ocytosi s, a disorder acconpanied by system c nast
cell activation, anaphyl axis shock,
bronchoconstriction, bronchitis, urticaria, eczemn
wealigh: ¢ dermatitis, urticaria, inflammation, chronic
obstructive pul nonary di seases, ischem c reperfusion
injury, cerebrovascul ar accident, chronic rheunatoid
art ird ' r ul cerative colitis, in a
: pat?éﬁ%bgﬁmﬁgg§5?%¥P@of, conprising adm nistering to
the patient a pharmaceutically effective anmount of the
compound according to claim1. 7. A nethod of treating
a patient sufffering froman allergic_dicskase,PO,n a
patient in nged thereof, conprisi adm pistering to
the patient pharnaceuti0ﬁ$ i ve| anount of the
conmpound according to cl ai [l A met hpd of treating
onghi al @sthnmp conpri sing
adm ni sterin gﬁgeutically ef fective
anount of th c-roo-'i Yooy Ne[ toclaiml. 9. A
met hod of treatipg ient suifering fromallergic
rhinitis comprising adf nistering theretp a
phar maceutically effective ambunt of the conpound
according to claim1. 10. A hod of treating a
patient suffering fron1a||ergﬁ§ dermatitis conprising
adm nistering thereto a pharnmaceutically effective

2. Aoy ogggomeaceomgm%@ﬁgggQ,ig,%glpa@foﬁhai mi 11. A

treating”a pa ering fromallergic
conjunctivitis conprising adm nistering thereto a

3. phag ?Eﬁ‘ﬁﬂ{:éuﬁ@eh lcé{rlnﬁo]fs{{isﬁ &@ﬁﬁ%ﬁ%&ﬁ%@%&@&?ﬁlg% oRod anount of the

according to cla r'ng a

pat ¢carpouryl deberding dp ¢laimrh ip hdromivee witls 4 phachaoeatioplly amemable carrier.
di sease conprising adm nistering thereto a

phar maceutically effective anount of the conpound

4. accomtihed ferdregling amallergit Yisedse,phisiemin cwstbéyt s, € disprdeiat¢ompanied by

co LS| d ' . Y n f t.he .. .
COrBE . AEARES U SR L SELLXE AT b e

f r overekee 2 diseasps asoqrafiagied hyiteht a diseaamwhih istgandrated seaondarily as a result of
UK SRE, RSP BB O i g o
adnisshemicaepgriupion inpiracagbrevastwarl abgident clonia heametmid drritis, pleurisy,

or ulcerative colitis, in a patient in need thereof, comprising administering to the patient a

pharmaceutically effective amount of the compound according to claim 1.

5. The method according to claim 4, wherein the a disease that is generated secondarily as a

result of behavior accompanied by itch is cataract, retinal detachment, inflammation, infection

or sleeping disorder.

6. A method for treating allergic rhinitis, allergic conjunctivitis, atopic dermatitis, bronchial

asthma, food allergy, systemic mastocytosis, a disorder accompanied by systemic mast cell
activation, anaphylaxis shock, bronchoconstriction, bronchitis, urticaria, eczema, atopic
dermatitis, urticaria, inflammation, chronic obstructive pulmonary diseases, ischemic

reperfusion injury, cerebrovascular accident, chronic rheumatoid arthritis, pleurisy or



10

15

20

25

30

14. The pharmaceuti cal conposition according to claim

13, wherein the antihistam ne is fexofenadine,
waleaosaradi ne, |oratadine or gitirizine, the PCT/US2006/039901

| eukot ri ene antagoni st is nontel ukast or zafrrul ast,

the beta agonist is al buterol, sal buterol or

terbutaline, the PDE4 inhibitor is rofluml ast o[j .

ci |l o 1 he TP ant. bl rabran, . and.t he.

& TSR ol o il R Blook SRS AR AR B8 b Btint o

10.

11.

12.

13.

14.

pharmaceutically effective amount of the compound according to claim 1.

A method of treating a patient suffering from an allergic disease, in a patient in need thereof,
comprising administering to the patient a pharmaceutically effective amount of the compound

according to claim 1.

A method of treating a patient suffering from bronchial asthma comprising administering

thereto a pharmaceutically effective amount of the compound according to claim 1.

- A method of treating a patient suffering from allergic rhinitis comprising administering thereto

a pharmaceutically effective amount of the compound according to claim 1.

A method of treating a patient suffering from allergic dermatitis comprising administering

thereto a pharmaceutically effective amount of the compound according to claim 1.

A method of treating a patient suffering from allergic conjunctivitis comprising administering

thereto a pharmaceutically effective amount of the compound according to claim 1.

A method of treating a patient suffering from chronic obstructive pulmonary disease
comprising administering thereto a pharmaceutically effective amount of the compound

according to claim 1.

A pharmaceutical composition comprising a pharmaceutically effective amount of the
compound according to claim 1, and a compound selected from the group consisting of an
antihistamine, a leukotriene antagonist, a beta agonist, a PDE4 inhibitor, a TP antagonist and a

CrTh2 antagonist, in admixture with a pharmaceutically acceptable carrier.

The pharmaceutical composition according to claim 13, wherein the antihistamine is
fexofenadine, desloratadine, loratadine or citirizine, the leukotriene antagonist is montelukast
or zafirulast, the beta agonist is albuterol, salbuterol or terbutaline, the PDE4 inhibitor is
roflumilast or cilomilast, the TP antagonist is Ramatrobran, and the CrTh2 antagonist is

Ramatrobran.



