-1- 5 10 DI HYDROGEN PHOSPHATE SALT OF A PROSTAGLANDI N D2 RECEPTOR
ANTAGONI ST FI ELD OF THE | NVENTI ON Lar ge-scal e manufacturing of a
pharmaceutical conposition nay pose many challenges to the chem st 15 and
chem cal engineer. \Wile many of these cRhallenges relate to the handling of
| arge quantities of reagents and control of |arge-scale reactions, the
handl i ng of the final product poses special challenges Ilinked to the
nature of the final active product itself. Not only must the product be
prepared in high vyield, be stable, and capable of ready isolation, the
product nust possess properties that are suitable for the types of

phar maceuti cal preparations in which they are likely to be ultimtely used.
The stability of 20 the active ingredient of the pharmaceutical preparation
nmust be considered during each step of the nanufacturing process,
including the synthesis, isolation, bulk storage, pharnmaceuti cal

formul gtion and long-termfornul ation. Each of these steps nmay be inpacted
by various environnental conditions of tenperature and hum dity. 25 The
pharmaceutically active substance used to prepare the pharnaceutica
conpositions should be as pure as possible and its chemcal stability on

| ong-term storage nust be guaranteed under various environnental
conditions. This is absolutely essential to prevent the appearance of

undesi rabl e degradation products in pharmaceutical conpositions. These

degradgti on product SpiRYpROGIN PROSBIAYE SM)I‘@F ATROSIAGLARDID! y i n
reduci ng the potency of the cogﬁ05|t|on 30 rimary concern for the

| ar ge- scal e manufacture of pha ﬁﬁ%ﬂﬁ@@'|s that the active
substance should maintain a polynorphic stability during its handling to
ensure consi stent processing pg@@gfbg&iggﬂﬁpﬁgﬁgﬁgceuticaI quality.
Dependi ng on the stability char ti rmaceutical conpound it
nmay be subjggé-schle munafedgoigoga p}lmaﬁ@asicelwbml?@iﬁma naf posk uray chalivhees tethe plpgest
potenti.al ly 35 resultin ual
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onposi tions he aforesaid in mnd,
it should bleldgf@ﬁ;tﬂlbbl 4ng canebla ef jepdyrisotegion, Ihstprogpct must possess properties that are suitable for

the types of pharmaceutical preparations in which they are likely to be ultlmately used. The stability of

20 the active ingredient of the pharmaceutical preparation must be considered during each step of the
manufacturing process, including the synthesis, isolation, bulk storage, pharmaceutical formulation
and long-term formulation. Each of these steps may be impacted by various environmental conditions

of temperature and humidity.

25 The pharmacentically active substance used to prepare the pharmaceutical compositions should be as
pure as possible and its chemical stability on long-term storage must be guaranteed under various
environmental conditions. This is absolutely essential to prevent the appearance of tndesirable
degradation products in pharmaceutical compositions.i These degradation products may be potentially
toxic, or result simply in reducing the potency of the composition.

30
A primary concern for the large-scale manufacture of 'pharmaceutica] 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

35 resulting in quality control problems, and formulation issues. Such a change may affect the

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



| east the selection of a pharmaceutical conpound that has inproved physi cal
stability characteristics can provide for significant advantages over |ess
stable forns of the same conpound. 5 The present invention is directed to

t he di hydrogen phosphate salt of a pharn?cologlcally active prostaglandin
D2 receptor antagoni st having highly preferred physical properties. The
conpound is wuseful as a DP antagonist for treating a patient suffering
from or subject to, PG2 nediated pathological (diseases) conditions,
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maj or source of PGD2, are one of the key pl ayers in driving the allergic
response in conditions such as asthma, aller rhinitis, allergic

conjunctivitis, 30 allergi ¢ BAGKGROUND @EEH& NIQ¥ases [Brightling CE,
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resistance, airway narrowing and eosinophil infiltration into the conjunctiva and trachea.

25 PGD?2 is the major cyclooxygenase product of arachidonic acid produced from mast cells on
immunological challenge [Lewis, RA, Soter NA, Diamond PT, Austen KF, Oates JA, Roberts LJ 11,
Prostaglandin D2 generation after activation of rat and human mast cells with anti-IgE, J. Immunol.
129, 1627-1631, 1982]. Activated mast cells, a major source of PGD2, are one of the key players in
driving the allergic response in conditions such as asthma, allergic rhinitis, allergic conjunctivitis,

30 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 reéeptor expressed on epithelium and smooth muscle,

35 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,



cyt oki nes and chenoki nes that drive the progression of the disease [Hol gate
S, Lackie P, Wlson S, -3- Roche W Davies D, Bronchial Epitheliumas a Key
Regul ator of Airway Allergen Sensisitzation and Renodelling in Asthma, An
JRespir Crit Care Med. 162, 113-117, 200Q]. In an experinental nouse nodel
of asthma, the DP receptor is dramatically up-regul ated on airway
epitheliumon antigen challenge [Matsuoka T, Hrata M Tanaka H, Takahashi
Y, Murata T, Kabashima K, Suginoto Y, 5 Kobayashi T, Ushikubi F, Aze Y,
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anti gen-i rrélli%@oﬂﬁ?dsfawok%ﬁdﬁé P35, 1¥0)-nost mani fest synptom of allergic
rhinitis [Jones T R Sav0| e, C., Robichaud, A, Sturino, C., Schel get z,
J., Lachance, N., B., Boy d M, Abraham W, Studies with a

receptBr %Peﬁ%%@aﬂ?@msrsﬁa%ee oW OgEUREHTEY BB B g‘&Pffaé’r‘gg‘?"Ee’F’?‘FP‘ﬁl tis,
Ain. J. RegpmaGiddbl [AGanR AYWdsui KO-ishiARl, Ssanuina F, Hasegawa H, Kakudo S, Ohtant M, Arita

H, Prevention of allergic mflammation by a novel prostaglandin receptor antagonist, S-5751,J
Pharmacol Exp Ther. 298(2), 411-9, 2001]. PGD2, therefore appears to act on the DP receptor and
plays an important role in elicitation of certain key features of allergic asthma.
25
DP antagonists have been shown to be effective at alleviating the symptoms of allergic rhinitis in
muliiple species, and more specifically have been shown to inhibit the antigen-induced nasal
congestion, the most manifest symptom of allergic rhinitis [Jones, T. R., Savoie, C., Robichaud, A.,
Sturino, C., Scheigetz, I., Lachance, N., Roy, B., Boyd, M., Abraham, W., Studies with a DP receptor
30 antagonist in sheep and puinea pig models of allergic rhinitis, Am. J. Resp. Crit. Care Med. 167, A218,
2003; and Arimura A, Yasui X, Kishino J, Asanuma F, Hasegawa H, Kakudo S, Ohtani M, Arita H,
Prevention of allergic inflammation by a novel prostaglandin receptor antagonist, S-5751. .7,
Pharmacol. Exp. Ther. 298(2), 411-9, 2001].

35 DP antagonists are also effective in experimental models of allergic conjunctivitis and allergic
dermatitis [Arimura A, Yasui X, Kishino J, Asanuma F, Hasegawa H, Kakudo S, Ohtani M, Arita H,



2003; and Arimura A, Yasui K, Kishino J, Asanuma F, Hasegawa H, Kakudo S,
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298(2), 411-9, 2001]. 35 DP antagonists are also effective in experinental
model s of allergic conjunctivitis and alTergic dermatitis [Arimura A
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i ncor per at ey oyem. rlgfsgsp.sm, 20dscl oses pyrimdines that have val uable
pharmaceutical properties Including, in particul ar, the ability to
associate with and regulate the DP receptor. The ° 732 publ i cation discl oses
pyrim di neBateniL&)pnéauE@meaa(mnz (hkifdfiezihe 1780 pltedtipn)NbdRbynitchpbmtep bepar at i on,
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nmodul at ed thy atiiktg td asbriclaietwibandfegilite thgﬁ)imgbarﬁale (732 peblicetive diselpses Pumidiessnor e,

t he ]62 P L g)?n specifically discloses and clainms 2-(3-{6-[2-(2, 4-

di chl or o- phe y%f} hyl am no] - 2- net hoxy- pyri m di n- 4-yl } - phenyl ) - 2-nmet hyl - pro
pionic acid (hereinafter "the free form'). The 732 publication al so

provi des a general description of a wwde vagniety of acid addition salts
and base addition salts of conmpounds accqref @ the invention, and 20
assorted working exanples linmted to th reparation of hydrochloride salts
and sodiumsalts. Moxre specifically the drochloride salt and sodi um sal t
of 2-(3-{6-[2-(2,4-dichloro-phenyl)-et nol - 2-

met hoxy- pyri m di n-4-yl } - phenyl) - 2= @t h ionic acid are disclosed. The
" 732 publication, however, does otL pe i cal'l y disclose a dihydrogen
phosphat e salt of 2- (3 {6- [2 (2, 4-di chl or o-

phenyl ) - et hyl ami no] - 2- met hoxy- pyri ni di n-@-yl } - phenyl ) - 2- net hyl - pr opi oni c

aci d. their preparation, pharmaceutlcal compositions containing these compounds, and their pharmaceutical

15 use in the treatment of disease states capable of being modulated by the inhibition of the prostaglandin
D2 receptor. Furthermore, the ‘732 publication specifically discloses and claims 2-(3-{6-[2-(2.4-
dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1}-phenyl)-2-methyl-propienic acid
(hereinafter “the free formn™). The 732 publication also provides a general description of a wide
variety of acid addition salts and base addition salts of compounds according to the invention, and

20 agsorted working examples limited to the preparation of hydrochloride salts and sodium salts. More
specifically the hydrochloride salt and sodium salt of 2-(3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-
methoxy-pyrimidin-4-y1}-phenyl)-2-methyl-propionic acid are disclosed. The “732 publication,
however, does not specifically disclose a dihydrogen phosphate salt of 2-(3-{6-{2-(2,4-dichloro-
phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-2-methyl-propionic acid.

25



25 -5- SUMVARY OF THE | NVENTI ON The present invention is directed to the

di hydrogen phosphate salt of 2-(3-{6-[2-(2, 4-dichloro-phenyl)-

et hyl am no] - 2- net hoxy- pyri m di n-4-yl }-phenyl ) - 2- et hyl - propi oni ¢ aci d of
Formula (111) (hereinafter "the di hydroggn phosphate salt"). Cl + HZPOQ
HZNCl H3ICCH3 NHONO O1 CH3 5 (i) Another aspect of the present
invention is a pharnmaceutical conposition, conprising a pharnmaceutically
ef fective anmount of the dihydrogen phosphate salt. 10 Another aspect of the
present invention is a nethod SUMMARYOF TOEANVENTFON suffering froma PCD2-
medi at ed disorder. .i ngl udi ut, not limted,to,  al ' i.sease (.su as
al l ergic rgﬁe RS mvgﬁglfog rlsgdﬁ%ctecgtgﬁil}edﬂgﬁogﬂq sphafe faliof E’Z%%?%f@’t“%&ﬁb"ﬁ%@ﬁ?al

ast hma andethdadingl3-methyry; ryspstiedy -prast)@anttbdipsipicdicscid d€Femula @ npani ed by
systenic_HBQEmﬁﬁ&hm@g&%%%&ggggg%ﬂgﬁggIaxis shock, bronchoconstricti on,

bronchitis, 15 urticar eases acconpani ed by itch (such as

atopi e dermatitis and urficaria), diseases (such-as,catgract, retinal
detachnment, inflammation} infection and sl eepfny orders) which is
generated secondarily asja result of behs conpani ed by itch (such as
scratching and beating),| inflammatioHN chronrt obstructive pul nonary

di seases, ischemc reperfusion injury, cerebrayascufj ar accident, chronic
rheumatoid arthritis, pleurt atiYe colitis jand the like, by

adm nistering to the 20 pA®i et _ag — Htically ffective anount of the
di hydrogen phosphate salt ofll 2- ¢4-

dichloro-phenyl)-ethylainindi gt'hoxy- pyri'am di n- 4yl } - phenyl ) - 2- net hyl - pr
opioni 6 acid. The present invention is nore fully~di scussed with the aid

of the followng figures and detail ed ()

Another aspect of the present invention is a pharmaceutical composition, comptising a
pharmaceutically effective amount of the dihydrogen phosphate salt.

10
Another aspect of the present invention is a method for treating a patient suffering from a PGD2-
mediated disorder 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,

15 urticaria, eczema, diseases accompanied by itch (such as atopic dermatitis and wrticaria), 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),
inflarnmation, chronic obstructive pulmonary diseases, ischemic reperfusion injury, cerebrovascular
accident, chronic theumateid arthritis, pleurisy, ulcerative colitis and the like, by administering to the

20 patient a pharmaceutically effective amount of the dibydrogen phosphate salt of 2-(3-{6-[2-(2,4-
dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1} -phenyl)-2-methyl-propionic acid.

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

deseription below.
25



description below. 25 -6- BRI EF DESCRI PTION OF THE DRAWNGS FIGURE 1 is a
X-ray Powder Diffraction pattern (XRPD) of the di hydrogen phosphate salt.
FIGURE 2 is the correspondi ng Tabl e of XRPD d- Spaci nhgs and Rel ative
Intensities for the powder X- 5 ray diffractogramin Figure 1 of the

di hydrogen phosphate salt. FIGURE 3 is a differential scanning
calorineter-thermal gravinetric analyzer (DSC-TGA) thennogram of the

di hydrogen phosphate salt. The TGA data shows a total weight |oss of

approxi mately 0. 4% from r ogfigrEepBSrRIPTONIOF THRORAWNENESC contains only the
melt of the 10 crystalli ne phase. .Deconpgsi tion_ of t ul e begi ns at

the meltin§I¢ERBdrisa 4re, Oﬁﬂaﬁh@aahwméewmgf%@b Q?’flp}ﬁ‘ aH”’F'llildrogen

phosphate salt. The nelt is the only thermal event observed |n the

t her nogr a et . 219C, F
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salt ardd t hy dférat@spondigng: Mehealifjdtogen hosppbie ealt. Prof il e. The date show

wei ght gain during the sorption of -0.9% at 94%relative humdity (RH)
with little hysteresis suggesting |oosely bound surface water sorption. 20
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as a nesul try@hiikdRaRXD&bmPRMon oftlﬂ@lineﬁ&m hbathd1e:18etesiaRle changes in the
crystalline structure occurred. 25 RE 7 shows the photom crograph of

t he di hydrogen phosphate salt. The Iot consists primarily of rod and
needl es shEpEURRAGd BICHetideta of 1R WihydOgdpbosDhAe dah. TiRMgtHs thi-brBiRimd] shaws

phot om crogr aphs. pre- and post ng of the di hydrogen phosphate salt and
the 30 qug?ffﬁg?%‘?%}féheﬁgﬁr? ec’n§‘=im%J(-:*a G’I stribution, showing a good reduction

in particle size with no change in physicochem cal properti es. The

phot oni.cro t-mdlin the..di t.

wel | - mscr Oglf 76 gggo“gta 43?1 ?‘lr]\lg\pn% FEPPG n}lé(a? lﬁ(ﬁ%gﬁgﬁ cﬁcgm&g‘,’f?%a er tgthan 10
mcrons i nfiihﬁchggeh ph@phate_rsglt andglsanogbspoiding3Qblei V%dt@§0mu0mh@&16rﬁgﬁ¥t¢ phoutweight The
particle Sgﬁx‘?dlg'lnﬁTter'sgﬂﬁén%~9.5%tap§4%qe%i99ﬁtﬁﬁﬂty(RH) with little hysteresis suggesting

ioosely bound surface water sorption.

20 FIGURE 6 shows the XRPD patterns of the dihydrogen phosphate salt before and after DVS. The
specimen is prepared, and the analysis starts within 2 minutes of removal from the DVS where it has
been allowed to stand at 0% RH for ~ 12 hours, The data show little change in intensity and d-spacing
as a result of DVS experiment, indicating that no detectable changes in the crystalline structure
occurred,

25
FIGURE 7 shows the photomicrograph of the dihydrogen phosphate salt. The lot consists primarily of

rod and needles shaped particles up to about 30 microns in length.

FIGURE 8 shows photomicrographs pre- and post-milling of the dihydrogen phosphate salt and the
30 quantitative particle size digtribution, showing a good reduction in particle size with no change in
physicochemical properties. The photomicrograph post-muilling of the dihydrogen phosphate salt
shows a well-micronized, crystalline material with no particles greater than 10 microns in length
during a search of ~3{ 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
35 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,



di hydrogen phosphate salt is determined to be a single node curve. The
medi an [x(50)] is 2.0 mcrons 35 and 90% of the particles are 4.7 mcrons
or less. The micronization process reduces both the median (5.8 mcrons
before) and the x(90) size (-16 mcrons before). The XRPD, i.e., peak
intensities, -7- location (d-spacing) and resol ution, of the dihydrogen
phosphat e salt, before and after mcronization, are the sane. FIGURE 9 is
a DVS Hygroscopicity Isothermof the dihydrogen phosphate salt after
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t he correspotigisnge Tabl e of FT-1R peaks. 10 FI GURE 11 shows an overlay of
the XRPD patterns for two separate preparations, Batch 1 and Batch 2, of

the sodiumsalt. Batch 1 of the odlum aII ed from.,.
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FIGURE 12 shows an overlay of the XRPD patterns for two separate preparations, Batch 1 and Batch
15 2, of the hydrochloride salt recrystallized from acetone.

DETAILED DESCRIPTION OF THE INVENTION

Definitions and Abbreviations

20
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
25 IBMX 3-isobutyl-1-methylxanthine
SPA Scintillation Proximity Assay
ATTC American Type Culture Collection
MEM Minimal Essential Medium
FBS Fetal Bovine Serum
30 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.

35 “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



35 "Treating" or "treatnent” means prevention, partial alleviation, or cure
of the disease. The conpound and conposition of this invention are useful
in treating a PGD2-nmedi ated di sorder, including, but not -$- limted to,
allergic disease (such as allergic rhinitis, allergic conjunctivitis,
atopic dermatitis, bronchial asthma and food allergy), systemc

mast ocytosi s, di sorders acconpani ed by system c nmast cell activation,
anaphyl axi s shock, bronchoconstriction, bronchitis, urticaria, eczenmm,

di seases  ggGOBAMESR di¥ask [sadh & _§ﬂl&%{c Bnifd, ARISEc SRfuPAtitk, Sop@idrmiskitié, BRRR)

di seases (such as cataract, retinal 5 detachnent, inflammuati on, iqfection

and sl eepi At 208 fopd plyExi Iy ERmiE Pagerylopis drdes coRaRrisd Py SEenis B Pl of
behavi or agaRBRANMNEShyRYis kiicok) bichtiEdoEice Bbfdhitiaguiatia, bexain, dikases

i nfl amati on, chraqni ¢ opstructi.v ul nopar.y .di sease i schem,c rteperfusion
injury, c eP@BP‘B’%PEg(]?ﬁ ek g‘é"ﬁi‘é‘f Yamt &e”(‘?%f’tﬁ ﬁ?‘@“?%ﬂ%n@feﬁ% ?Sh%{’r"}s R euri sy,
ul cer atsi ve daadhinkitSinBaaindtibe, itfedton adilsleaping dibadery) iwhgh isgesadtal speniasily asa result

phar maceut i cal | effective. unt of t.h Mol : a
(i To sBRerde®erRi oS BT o Sl 50 HRALD L RGRR, Mok oFRLI,

" Phar mac eupiigabdry dighées,dichemic sqperiirstoh injwy.rembrovasenlateenidenthehrapic thermstnid of a
conmpound, ¢ B LGAeM ot 3Q%&h@“' | | £aredcbgediyve in
produci ng ?ﬁgRﬁgg%%§Qu¥%gﬁgB§utlc %??%ﬁ%. 15'gg$¥?3%@%%%%hbodinents]%ﬁ t he
| nvent i on cifestipramounisf e cermsvad srevrdingfo Koveulp fllknti on is a conpound of
formulyg (111) in a crystalline form 20 The conpound of the invention

exhi bits prostaglandin D2 receptor antagonist activity and is a useful

phar macol ogfatignt” gelpdss oth fapn and eihsly ¥, it is incorporated into
pharmaceutical conpositions and wused in the treatnent of patients

suffering fromcerta n medical djsorders..The conpound.of the invention is
an antagoni%ﬁmﬁ?mFﬁgb' gﬁﬁ@FﬁWﬁiH;fﬁ“¢gb%ﬁ?@?fn§§?%¥3fﬁﬁmF%m?%§?g@%§%n
descri bed inaditdageni driothepdctiveangeadtient effetivdie drotwinghier dwsicd hegipedik effast | ng
secthgg hereinafter, and which tests results are believed to correlate to
phar ol ogical activity in humans and other mammal s. Thus, in a further
enbodi nent, the present i nvebartiodaiobiditesntt dféhclomppiond of the i nvention
and conpositions containing the conmpound of the invention for use in the
treatment of a patient suffering from or subject to, conditions, which
can be anmePheopatealir pybodiveentalitheinveptions pepmypund obémpula AR wernstlingfmag
exanpl e, the conpound of the present invention could therefore be useful in
the treatnment of a variety of PGE2-nedi ated di sorders including, but _ not
limted toThegomepyider te swsien exdiRil prpstagipndin T recqpier piqgowist actvity andis a use

pharmacological acting agent. Accordingly, it is incorporated into pharmaceutical compositions and

used in the treatment of patients suffering from certain medical disorders.

The compound of the invention is an antagonist of the prostaglandin D2 receptor, according to tests

25 described in the literature and described in pharmacological testing section hereinafter, and which tests
results are believed to correlate to pharmacological activity in humans and other mammals. Thus, ina
further embodiment, the present invention provides the compound of the invention and compositions
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

30 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),

35  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),



allergic conjunctivitis, atopic dermatitis, bronchial asthma and food
allergy), system c mastocytosis, disorders acconpani ed by system c mast
cell activation, anaphyl axis shock, bronchoconstriction, bronchitis,
urticaria, eczemn, diseases acconpanied Ry itch (such as atopic dermatitis
and urticaria), 35 diseases (such as cataract, retinal detachnent,

i nfl ammation, infection and sl eeping disorders) which is generated
secondarily as a result of behavior acconpanied by itch (such as scratching
and beat i nipflammStion] dhdniraBtiucive, puBtbnaR B e RS isEidfld R TR derdbtcvaRSIAS ,

i schem fusi i nj , . I ' . _Cchroni h toid
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enbodi ment of the therapeutic nethods of the present invention is the

treating o LG LR Bt s  Anot her icul ar _enbodient . of .the
therapeutiém%%?ﬁ%hg&%#ﬁgﬁ@hgﬁggg% a?%&%ﬁ??%%rf§%#ﬁguygg§ %ﬁ%ﬁ% tIn’:‘oorfonchia
ast hma? 10alspme thisitispar t i cul ar enbodi ment of the therapeutic nmethods of the
present invention is the treating of COPD. Another particul ar enbodi nent
of the therapeutic nethods of the present invention is the treating of

al | ergi ¢ cOPiems ertionla pagbodimenpofhatheransutic pethada pf thasewntipyentionfis thpgeating of

t her apeut i grosBBliabResn0f the present invention is the treating of allergic
dermatitis. References herein to treatnent should be understood to include
prophylactic therapy as well as 20 treatnent of established conditions.

The catpousmbtied pirhieilsp eatithent SR thdr@iRuticSmdibtidk Bthe préRhtihvehtibntid et-ant &

i nvol vi ng eoggnbination therapy with at |east one of a: (i)
anti hi stanines, such as fexofenadi ne, desloratadine, |oratadine and
citirizine, for the treatnent of 25 allergic rhinitis; (ii) |eukotriene

ant ago .”i St RnotiRY ?&1&%&%&#{< (?f?ltla tg&'g e%t?cf i d u:J!(:I?l gft th frgslént.tilli]v%ntgol;gsathe ré’fli%in ng
allergic rhrnitrs, COPD, allergic dermatitis, allergic conjunctivitis, etc
- pl ease lexgicidopiupdtiyitip.efer to the clains in WO 01/78697 A2; (iii) beta
agoni $§s, such as al buterol, salbuterol and terbutaline, for the treatnent

of asthma, COPD, 30 allergic dermatitis, aIIergic conjunctivitis, etc;
Another particular embodiment of the therapeutic methods of the present invention is the treating of

allergic dermatitis.

References herein to treatment should be understood to include prophylactic therapy as well as
20 treatment of established conditions.

‘The compound of the present invention is further useful in treatments involving a combination therapy
with at least one of a:
(1) antihistamines, such as fexofenadine, desloratadine, loratadine and citirizine, for the treatment of
25 allergic rhinitis;
(ii) leukotriene antagonists, such as montelukast and zafirulast, for the treatment of allergic rthinitis,
COPD, allergic dermatitis, allergic conjunctivitis, etc - please specifically refer to the claims in WO
01/78697 A2;
(iii) beta agonists, such asg albuterol, salbuterol and terbutaline, for the treatment of asthma, COPD,
30 allergic dermatitis, allergic conjunctivitis, ete;
(iv} antihistarnines, 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, ete; or



(iv) antihistam nes, such as fexofenadine, |oratadine and citirizine, for
the treatnent of asthma, COPD, allergic dermatitis, allergic
conjunctivitis, etc; (v) PDE4 (Phosphodi esterase 4) inhibitors, such as
roflumlast and cilomlast, for the treatgent of asthma, COPD, allergic
dermatitis, allergic conjunctivitis, etc; or -10- (vi) with TP (Thronboxane
A2 receptor) or CrTh2 (chenpattractant receptor-honol ogous nol ecul e
expressed on Th2 cells) antagonists, such as Ranmatrobran (BAY-u3405), for
g h $ ht r eat méuiy wiﬂiTmnbOJ&{nkﬁﬂgﬁcﬁﬂtﬁﬁéﬂmm (cBomo@thrh @4r@ieGepf@MbMBIBEduY inbleSile Iet c.
e present invention also includes within jts scope a.pharnmace
conposi ti oﬁXpé%staroPgF%‘ée% AR TG f‘ﬁs%aéﬂafr@”%‘f @é&-?%ﬂﬁga%ﬁﬁ{}e%?mf Plfg&‘éﬁﬁ'pound
of the i nvelidrgioderinaitatitlicogtcergunetititis, atc. phar maceutically acceptabl e carrier.
In practice, the conpound of the present invention may be adm nistered in
pharmaceutically 10 acceptabl e dosage formto humans and ot her mammal s by
t opi cal or Thymreseriieventitmiatsp Sicludtsivoin iismedpe d phegmacewtizkl, compdsitioatorapraing ar ect al |
nasal, buCgmacSHibilyWihialve stk Bithe cotBhBdIof e BRI B Alnineb DEkHd! NG
subcut aneous, I ntraruscular, Intravenous, intradernmal, 1 ntrathecal and
epi dur al ) , Phapscsiticalivercepptablgseimion nt r aperitoneal . It will be appreciated that
the particular route may vary with for exanple the physiological condition
of the recjpient. 15 "Pharnmaceutically acceptabl e dosage forns" refers to
dosage f or % ﬂ“@C%‘B?PHB‘?JWWESF‘H@‘FW@HWgﬁ?dm’éﬁﬁ‘eﬁlwhﬁlﬂ’é%?u“?a&? exanpl e,
tabl etls, dicegRmbe doResiein Scla ht@;%ah%zi:ﬂ%}hefﬁiﬂq&ﬂl s by toibu] G @Etlﬁﬁ_ﬁra&iﬂh ﬁﬁa&i.on{iﬁ&ﬁdi&%i ng
suspensi ons, . spr,ays,, i nhal ant.s ts,. |l ozenges,. emul si ons, sol utions,
granul es, gﬁb?ﬁ@%&’nﬂﬁﬁaa s’ﬁf‘ﬁ%’&’é‘ﬁagﬂbg‘gguaja§a%p ?ﬁ%c’lpf“&?} 19l EliRg at i ons f or
i Nj ect i onssubtutcked) inganiuis@ds,Gnravatoay ataddrnasintrdRcdlaadsiidprd)l mardstdradt sad at i ons
general ly 40 Rem. n',s Pharnmaceuti cal i gnces ck
Publ i shi ng{ﬁ%%"."%ﬁ%gﬁgﬁfd %&?Prf°é¥%tstﬁa* Byprtghe r‘/’&‘%‘:plg? o Shesee M, e
i nvent i on Pweoiogied céngitionkbthe pripisotnd of the invention to be administered in
the fggm of a pharmaceutical conposition, 25 Pharmaceutically acceptable
carriers include at |east one conponent selected fromthe group conprising
phar naceut Féamprseuticalls proamibie dogage fems”, refgis|teidasess forens af tha emnponnt] af herinvention,
exci pi ent Sand@cidediop kRsnple, AHIEH, Biped! SNREN] NGir 2GR Siquidiphdp&itiSons, ncluding
disintegrating . agents, wefting agents, emulsifying agents, enulsion
suspefisions, sprays, inhalants tablets, iozenges, emulsions, solutions, granules, capsules and
suppositories, as well as liquid preparations for injections, including liposome preparations,
20 Techniques and formulations generally may be found in Remington's Pharmacentical Sciences, Mack

Publishing Co., Easton, PA, latest edition.

A particular aspect of the invention provides for the compound of the invention to be administered in
the form of a pharmaceutical composition.
25
Pharmaceutically 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
30 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
35 gorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and

tragacanth, or mixiures of these substances,



stabilizing agents, suspending agents, isotonic agents, sweetening agents,
flavoring agents, perfum ng 30 agents, coloring agents, antibacteri al
agents, antifungal agents, other therapeutic agents, lubricating agents,
adsorption del aying or pronoting agents, and di spensi ng agents, dependi ng
on the nature of the node of adnlnlstra{lon and dosage forns. Exenplary
suspendi ng agents include ethoxyl ated isostearyl al cohols, polyoxyethylene
sorbitol and 35 sorbitan esters, mcrocrystalline ceIIquse, al um num

nmet ahydr oxi de, bentonite, agar-agar and tragacanth, or m xtures of these
substances. -11- Exenplary antibacterial and antifungal agents for the

pr event i onExsplaeangbactesipl apd aniifinee geesfprtheprevepiiqn of the getiog |gbsyigroorganisms

chl or obut gk RRSAR] chicRRhe, Peidl sodRdciihad ks, 5 Exenpl ary i sot oni ¢
agents include sugars, sodiumchloride, and the Iike. Exenpl ary adsorption
del ayi ng agents to prol ong absorption include al um num nonost earate and
gel ati 6. 1Bxcmpempkadiic a5 mphiOme{as, 06 Cigorigand helike,enhance absor ption

i ncl ude dinmethyl sulfoxide and related analogs. Exenplary diluents,

sol vents, vehicles, solubilizing agents, emulsifiers and enul sion

st abi | i zer Bxemplamcddsmipgtionaitleyipg adehte togfralomy absuetion Seludedlivamaoh monsstsprazpyd

al cohol, ethyl carbonate, ethyl acetate, benzyl 15 al cohol,
tetrahydro%ur?uryl al cohol, benzyl benzoate, polyols, propylene glycol,
1, 3- butyl ene glycol, glycerol pol yet hyl ene gl ycol s, di net hyl f or mam de,
Tueen (10) GRxemp ﬁg!dgt)x%t &ﬂ:ﬁé Lé%ﬁ’t'é YcJ enﬂn@@ﬁ@érgt:onwﬁdd% ttlettBl GEDQke and kI S&T Y/

nono- st earat e an l'auryl™ sul fate y acid esters of sorbitan,

veget abl e ®1logs.(such as cottonseed oil, groundnut oil, olive oil, castor
oil and sesane o0il) and injectable organic esters such as ethyl ol eate,
and the like, or suitable m xtures of these subst nces | ary
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vegetable oils (such as cottonseed oil, groundnut oil, olive oil, castor oil and sesame oil) and injectable

organic esters such as ethyl oleate, and the like, or suitable mixtures of these substances.

20
Exemplary excipients include lactose, milk sugar, sodium citrate, calcium carbonate and dicalcium
phosphate.
Exemplary disintegrating agents include starch, alginic acids and certain complex silicates.

25

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
30 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
ag discrete units such as a solid dosage form, such as capsules, cachets or tablets each containing a
35 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



30 chem cal properties of the active conpound such as solubility, the
particul ar node of adm nistration and the provisions to be observed in
pharmaceutical practice. Pharnaceutical conpositions of the present
invention suitable for oral admnistrati may be presented as discrete
units such as a solid dosage form such as capsul es, cachets or tablets
each containing a 35 predeterm ned anount of the active ingredient, or as a
powder or granules; as a liquid dosage form such as a solution or a
suspensi ony llyﬂ ﬁlfwcﬁg%%te} lnodﬂ lﬂluﬁrcnﬁlsﬂ:g NTRUSRUSrbdidhtngly alé bedfes@ifed as a
oil-in-water -12- uid enul sion or a water-in-oil liquid emulsion. The
active |ngb@E$éﬁmwﬁﬂVP&¥%o be presented as a bolus, electuary or paste.
"Solid dosage fornt neans t he dosage form of the conpound of the invention

i's solldform for Lxanpl e, ca ul es, tabl et ills, po agees or
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accessory bcﬁ@fo&ﬁﬂcﬁ‘lﬂt@nvenmjmaes@m@anaﬁhemsesmwménpﬂdmﬂém conpr essi ng
in a suitable machine the active ingredient in a 20 free-flow ng form such

as a powder or granules, optionally mxed with a binder, lubricant, inert
di l uent, pAdadevay bymadedyichmpressipo of meldige, oftiengly mﬂhgw@g@ﬁ{e ac‘Eisé’WﬁP%?ﬂ‘? Ssuch

as |actosecq,s, ésgd"@aﬁlthEQ}ﬁc prefafd bl Wy %@Qgﬂxaatsﬁrtawaﬁ&hﬁbm%m@wbaieﬁ ignd

di si nt egratl ng agents suc starch, al glrnic acids t.ain. C$W| ex
si i cdlos SenloTingoRs sith P BPIVGET AT Erasiieh o ?ﬂﬂh@ﬁé@‘mag’ﬂ’é’% E‘E’E"aﬂ
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noi st ened w.th an_ i ne i, qui

machi ne t oSHHkA C%‘f”a@n‘{“ﬁ%}“&@s&‘?ﬁ ‘?éiﬁ?tg?gm%ﬁ?ngﬁﬁh& ﬁgtﬁCH a%ém%éo%ﬁ%doe or

certain complex silicates combined with Jubricants such as magnesium stearate, sochum lauryl sulfate

-cm.

and talc may be used. A mixture of the powdered compounds moistened with an inert liguid diluent
25 may be molded in a suitable machine to make molded tablets. The tablets may optionally be coated or
scored and may be formulated so as to provide slow or controfled release of the active ingredient

therein,

Solid compositions may also be employed as fillers in soft and hard-filled gelatin capsules using such

30 excipients as lactose or milk sugar as well as high molecular weight 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,]-actide co-glycolide)), liposomes, and microspheres and subcutaneously or

35 intrammscularly 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



scored and may be fornulated so as to provide slow or controlled rel ease of
the active ingredient therein. Solid conpositions may al so be enpl oyed as
fillers in soft and hard-filled gelatin capsul es using such 30 excipients
as lactose or nmilk sugar as well as high 4ol ecul ar wei ght polyethylene
glycols, and the like. |If desired, and %or nore effective distribution,
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acaci a or t ; a&Qen? alp atpong gulttlallnlg ﬁnr topic dmlmsgratmn in the mouth include lozenges comprising

the active ingredient in a flavored basis, usnally sucrose and acacia or tragacanth; pastilles comprising

the active ingredient in an inert basis such as gelatin and glycerin, or sucrose and acacia; and

25 mouthwashes comprising the active ingredient in a suitable liquid carrier.

The oily phase of the emulsion pharmaceutical composition may be constituted from known
ingredients, in a known manner. While the phase 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 ol
30 or with both a fat and an oil. In a particnlar 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.

35 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,



the active ingredient in an inert basis such as gelatin and glycerin, or
sucrose and acaci a; and 25 nout hwashes conprising the active ingredient in
a suitable liquid carrier. The oily phase of the emrul sion pharnaceuti cal
conposition may be constituted fromknowy ingredients, in a known nmanner.
Wil e the phase may conprise nerely an emulsifier (otherwi se known as an
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intraperitoneal, and/or subcutancous injection. The compositions of the present invention are

fornmlated in liquid sclutions, in particular in physiologically compatible buffers such as Hank's
solution or Ringer's solution. In addition, the compositions may be formulated in solid form and

25 redissolved or suspended immediately prior to use. Lyophilized forms are also included. The
formulations are sterile and include emulsions, suspensions, aqueous and non-aqueous injection
solutions, which may contain suspending agents and thickening agents and anti-oxidants, buifers,
bacteriostats and solutes which render the formulation isotonic, and have a suitably adjusted pH, with
the blood of the intended recipient.

30
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

35 of 5 microns such as 30 microns, 35 microns, ete.). Suitable compositions wherein the carrieris a

liquid, for administration as for example a nasal spray or as nasal drops, include aqueous or oily



Phar maceuti cal conposition adm nistered by injection nmay be by

transnuscul ar, intravenous, intraperitoneal, and/or subcutaneous
injection. The conpositions of the present invention are formulated in
liquid solutions, in particul ar in physipl ogically compatible buffers such
as Hank's solution or Ringer's solution. In addition, the conpositions may
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though it should constitute a proportion such that a suifable dosage shall be obtained. Dosage unit
compositions may contain such amounts of such submultiples thereof as may be used to make up the
daily dose. Obviously, several unit dosage forms may be administered at about the same time. A

25 dosage may be administered as frequently as necessary in order to obtain the desired therapeuntic effect.
Some patients may respond rapidly to a higher or lower dose and may find much lower maintenance
doses adequate. For other patients, it may be necessary to have long-term treatments at the rate of 1 to
4 doses per day, in accordance with the physiological requirements of each particular patient. It goes
without saying that, for other patients, it will be necessary to prescribe not more than one or two doses

30 per day.

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

35 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.



may be in anounts, for exanple, of fromabout 0.001 to about 100 ng/ kg body
wei ght daily and particularly 0.01 to 10 ny/kg/day. For exanple, in an
adult, the doses are generally fromabout 0.01 to about 100, particularly
about 0.01 to about 10, ng/kg body weight, per day by inhalation, from about
0.01 to about 100, particularly 0.1 to 70, nore especially 0.5 to 10, ng/kg
body wei ght per day by oral 20 adm nistration, and from about 0.01 to about
50, particularly 0.01 to 10, ng/kg body wei ght per day by intravenous
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to detlermbae retention tinmes (RT) and associ ated nass ions are perforned
using the follow ng nethod. Mass Spectra (MsS) are recorded using a

M cromass ,LCT mass spectroneter. The
H Nuclear Magnetic Resonance Spectra (NMR)

300MHz "H NMR is recorded at ambient temperature using a Varian Mercury (300 MHz)
spectrometer with an ASW 5 mm probe. In the NMR chemical shifts (5) are expressed ppm relative to
25 tetramethylsilane. Chemical shifis values are indicated in parts per million (ppm) with reference to

tetrarnethylsilane (TMS) as the internal standard,

X-Ray Powder Diffractometry (XRPD)
XRPD is performed on a Siemens-Bruker D5000 diffractometer, using the parafocusing Bragg-

30 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, Va

35 monochromator slit of 0.1 mm, and detector slit of 0.6 mm are used, The diffraction pattern is obtained



method is positive electrospray ionization, scanning mass mz from 100 to
1000. Liquid chronmatography is performed on a Hewl ett Packard 1100 Series
Bi nary Punp & Degasser; stationary 15 phase: phenonmenex Synergi 211
Hydro-RP 20 X 4. 0nm col um, nobile phase;, A= 0.1 %formc acid (FA) in
water, B = 0.1% FA in acetonitrile. Injection volume of 5L by CTC

Anal ytical PAL System Flowis 1 nL/mnute. Gadient is 10%B to 90%B in
3 mnutes and 90% B to 100% B in 2 mnutes. Auxiliary detectors are:
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Differential Scanning Calorineter/ Thermal Gavinetric Analyzer (DSC TGA)
under a dry nitrogen atnosphere. The TGA tenperature is calibrated using
an i ndi um Bhatmmizregrapfhe di hydr ogen phosphate salt is transferred to an
al um num pan (TA Instrunments part nunber 900793.901). The t errmgram,ljhs
acqui red aPhosomipieaphsaeRequgd psingan SymayeBYt miptaerope equipped with cross polars. The

20 sample is prepared by dispersing it in mineral oil.

Particle Size Distribution

The particle size distribution is measured using a Sympatec HELOS-BF laser diffraction particle size
analyzer with the R3 measurement lens, RODOS dry disperser, and laser tuned to 632.8 nm. The

25 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.

30 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 <t% RH
for 2.5 hours prior to starting the experiment. The RH is stepped from about 0 to 95% RH. The



10 Differential Scanning Calorinetry (DSC) DSC is perfornmed using a TA

I nstrunents Model Q 1000 DSC equi pped with a refrigerated cooling system
under a dry nitrogen atnosphere. The DSC is calibrated using an indi um
standard. The di hydrogen phosphate sal[l%s transferred to an al um num pan,
and a lid with laser-drilled pinhole (TA'15 Instrunents part nunbers
900793. 901 and 900860. 901, respectively) is cold welded to the pan. The
DSC thernmogramis acquired at a linear heating rate of 10C per m nute.

Phot oni cr ogapl, wBRALOMSHAM Rkt AlcBhBfH WhkESskrddai s @ngeliyioRusn BXoHa
m cr oscope "equi pped wmth cross polars. The 0 sanple is, prepared by

di sper si ngoyer 2 Prvipgtadieaal it 2 mipipyn Fsguigieguiliytiop fig gt S0 Re particle size
distribution is neasured using a Synpatec HELCS-BF | aser diffraction
particle size, analyzer wth tthﬁglneasurenent | ens, RODCS dry disperser,
and | aser Fomréay Trgeserm-Tnfiaped GREARDEPECIECERY i s calibrated using silicon

car bi dg st aRdEr-USspedihuen ip obiesd usiag 8l Nsplet BleghaR iSpeptrbineterR0BEShelt ty NiddlesBigr Si on

attachnment. _w rimary.pressur.e.of .3.Q bar..and the de ' '
maxi m zed. P%E?I@ Bﬁﬁf%") éla’so‘éﬁhd;%?l ?lle & agalgzleggn 8?%3 ?‘ls 'uﬁlle %eciplé%%g) %ﬁ%@gﬁinusi ng
t he Fraunhswerfromet000d0dymt hish Sympasadgion W ndox (Version 4.0) software. 30
Dynam ¢ Water Vapor Sorption (DVS) The water sorption profile is determ ned
using a SM5 Instrunents Dynam ¢ Vapor Sorption Analyzer Mdel DVS-1 or VTI
| nst r ument ThoyeekatioGid @iy efak compennd of B nyertionis dawrijeddn the fllowing  wei ght
are cqbibré&%gmgﬁﬁggﬂé&andards. The di hydrogen phosphate salt is |oaded and
dried at <1 % RH for 2.5 hours prior to starting the experinent. The RHis
stepped fromabout 0 to 95% RH. The -18- speci nmen wei ght is considered
constant at each step when percent nmaggagp@ange is |l ess than 0.005% over a
S-mnute interval with a m ninum absolute equilibration tine of 1S m nutes.
Fourier TransformlInfrared (FT-N) Spectroscopy 5 The FT-1R spectrumis
obt ai ned UBINErogen\iho@het sAthdns-{6F23pe dliciidrephinyBbthalhmo i thethaxyNpyeiolidit-4-Ni c-
Plan ET-IR roscope, A solid sanple is analyzed on a KBr disk. The
spect I n1i%ﬁ%%?gﬁéggﬂg??gpg§§ég§cans from 4000- 400 cm with 4 cm
resolution. The preparation and property of the conpound of the invention
I's descri bgtgp ll.nAtsQl%tiJnoolf |4S\—/Mic!ﬂ9>ro-2-meﬂmxypyﬁmidjne (0.7 g), 2,4-dichlorophenethylamine (0.82 g)

and sodium bicarbonate (0.88 g) in ethanol (25 mL) is heated at 80°C for three hours and poured into

water (400 mL). The resulting solid is filtered and air dried to afford (6-chloro-2-methoxy-pyrimidin-
20 4-yh)-[2-(2.4-dichloro-phenyl}-ethyl]-amine.

Step 2. To a solution of lithium diisopropylamide in tetrahydrofuran/n-heptane/ethylbenzene (1.8 M,
17 mlL) at 0°C is added a solution of 2-(3-bromo-phenyl)-propionic acid (3 g, 13.9 mmol) in
tetrahyydrofuran (5 mL) dropwise during 15 minutes, The mixture is stirred for 1 hour, followed by

25 addition of methyl fodide (4.93 g, 34.8 mmol) in tetrahydrofuran (5 mL) dropwise during 10 min. The
reaction mixture is stirred for 15 hours, quenched with 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

30 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
35 mixture ig 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



O experinental section. EXAVPLE D hydrogen phosphate salt of 2-(3-f

(2-(2 4-Dichloro-phenvl)-ethyl am nol - 2- met hoxv-pyrimdin-4- 15

| ) - phenyl ) -2-net hyl -propionic acid Step 1. A solution of

, 6-di chl or o- 2- met hoxypyrirnidine (0.7 % 2, 4-di chl or ophenet hyl am ne (0. 82
) and sodi um bi carbonate (0.88 g) in e%anol (25 nm) is heated at 80C for
hree hours and poured into water (400 nL). The resulting solid is

iltered and air dried to afford (6-chl oro-2-nethoxv-pvrimdin- 20

4-v1)-12-( aueﬂckgh %}Rh 9 'M)Ialm ¥k srﬁltrﬁ kolr IR (k@B Igyer ik er@ra§@ bt éx@ibtéﬁf

l'ithiumdirisoprop e intet ydr of ur an/ n- hept ane/ et hyl benze

17 nlL) at @@elt@ewﬁleaw&ﬁ @P b TP combimed NeQREX {5t A a)mdﬁ"%eém%ﬁ#‘k‘@é? d (3 g,

13.9 Mol ) ;b arg@kit-RRY drQf iMA Rith 5th&1é§0 Idm)om @&bﬁw b@@l&&umm weshed kit
m xture is_stirred for ol | oned additio : hchOldlde

(4.93 g, 3k hFGryer| S?f‘l‘fl’%f‘ﬁf;ﬁﬁﬁ‘?‘i%ﬁ“ﬁﬁe"(%aﬁ‘i’_r% 8 The
reacti @n nmhotbME &id Svisdhl i§ G2 withdut ﬂ:&hdﬂ@ﬂif&aﬂdmumsﬂwdl\m h 2N HCI
concentrated in vacuo, and diluted wth ether (150 nlL). The et her | ayer is
washed with 2 N HCl, extracted three times with 2 N NaOH (50 nL). The
conbi ned Naﬂrl4l Ayelnigonaf €- eiﬂdrd-ﬁtﬂeﬁdxﬁﬂﬁnﬂﬁnﬂ-}ﬂm (2.4-dishiofo-rheny Destiytlepotined t hr ee
Limes W th SUREN £d3 (ekpord MenGRARLOS A A OAM: S AEE Pl RADAAING'S"

ri u to obtain

bri ne, over’sodirum's ncentrat ed

2- ( 3- br oromphedakyecss wmwmbpmmpbnmﬁééﬁ @ -SanLds deppssel yith B@oegn foo i wnutsini ch
IS usgd %éfg}ggcﬁ]dltﬁowoﬂ%@&uﬂ He{x)!l @paﬂa@(ﬁ{%c? (Bé@mg'\éhh&l%) S8 ReadionReSQlidIt | ON

of 2-(3-brono-phenyl on| Cc_aci in an dydrous
ether (20 soey apdhe eltzélrc{owatﬁtyll OFE fomPOpRrpes. q@lﬁfﬁ%%@&ﬁ’éﬁls dgd ol of 16

nmrol ) dr opyse th@%;H i %sﬁﬂ% dbbitd uding W&hﬁo@s TSI o5l tHid rﬁﬁtuf‘dﬁ exti@ctéd tHﬂdé fifies
treated with tri

ut yl te (2.34 ctio ture is
o Towed t oV PFYIaE (PGB Tisraiob Aed frlaciiars VIbt Vg EGet e st
et her, andandlcsnceﬁttmcn&demubks shbjd4tddIP NHea pbf dhevimakdgtaphy togfféd-(396-[A-(A4t es t he

e i RS el A g S e s bpth BT

The cc} I nEd—NaS
extracted {Zbseg, 'IS%}HSCMSt RT eQJﬂBrmr(u&Q Mi: ¥60 e BRNMRIA0WOMHa D) reldt38 ar e

hed wit t f ford
37 (1 car bolgt £ et K5 UEE RS GRER) PR L PR P PR pE ATIAR 5 CB \i'E hout
further purlflcatlon M5: 209 (M+H). Step 4. A solution of
(6-chloro- e;!;@t 'oHé/cme 3%‘1 E}F‘H Méﬁ F&o&%ﬂﬂlﬁ@)‘fs@d@édQO QRQBMthﬁzsh%L{h:(@m ne

(0.51 mol - -car }/ boronic acid
mol ) 20n a@@}l@'mpmqy})@twgngm 2—methoxy—pynm1du1— —yl} phenyl 2-~methyl-propionic acid ( lg,

4.56 mmol) in tetrahydrofuran (45 mL) and the mixture is stirred for 10 minutes. Water is added drop-

1
6
y
4
g
t

f

wise in intervals until the mixture turned into clear solution, and stirring is continued for 1.5 hours at

room temperature. The mixture is concentrated in vacuo, and the residue is recrystalized from acetone

to afford the dihvdrogen phosphate salt of 2-(3- {6-[2-(2.4-dichloro-phenyl)-ethylamino]-2-methoxy-
25 pyrimidin-4-y1} -phenyi)-2-methyl-propionic acid as a powder (2.4 g, 94%). LCMS: Ry = 2.41

minutes; MS: 462 (M+H); 'H NMR [300 MHz, (CD3S0),S07: & 7.95 (1H, b}, 7.8 (1H, b), 7.6 (2H, b),

7.45 (2H, d, 7=0Hz), 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,

5).

30 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 L8174T, which expresses the
endogenous DP receptor. The protocol is similar to that described previously (Wright DH, Ford-

35 Hutchinson AW, Chadee K, Metters KM, The human prostanoid DP receptor stimulates mmcin
secretion in LS174T cells, Br J Pharmacol, 131(8):1537-45 (2000)).



m.) and aqueous sodi um carbonate solution (0.4 M 2.5 nL) is degassed with
nitrogen for 5 mnutes 10 before addition of tetrakistriphenyl phosphi ne
pal | adium (0) (29.5 ng, 5 nol% . The reaction vessel is sealed and heated
under m crowave to 130C for 30 m nutes. '50 the reaction mxture is added 2
m. of water, the pHis adjusted to abod’ 7 usi ng 2 N aqueous HCl and this
mxture is extracted three times wth ethyl acetate (30 nL). The conbi ned
extracts are washed with brine, dried over sodiumsulfate and

concentr at i ' ' Litd Ca gel chromat ography to
afford o (g%f%cl{!gr éxé’fﬁﬂiig AsSaySH Phofifah $8190r &bt

di chl or o- phenyl ) - et hyl am nol - 2- met hoxy_pyri nri di n-4-yl } - nhenyl ) - 2- et hyl - pr
opi oni ¢ acjpgliapisd solid (205 ng, 75% . LCIMS: RT = 2.39 mnutes, M. 460

(MtH); " H NWR [300 MHz, (CD3)zSQ: 8 12.38 (1H, s), 7.36 - 8.00 (7H m,

6.58 (1H, s)?* ﬁ@@man%emsl@@*l@@m m, 2.98 (2H, m, 1.54 (6H s).

Step 55 Phosghoghg zer .49 N aqueous solution) is added to a
(2,4-

solutlon of 2( 6

di chl or o- phenty %mch@}mmwam%mﬁhapﬁm%%henw) 2-net hyl - pro
pionic acid (2.dsgen ceff plafes FRIad ChiR Ih@tglgﬁydr ofuran (45 nmL) and the mxture
is stirred for 10 mnu%7 V\ater is added drop- wise in intervals until the
m xture turned Wﬁlﬂa@1&3@&@@@&]&@&%@#&%%@*@5Gﬁ'@fk}@lﬂ%ht| nued for 1.5 hours
at roomtenmgergitbesThe mxture is concentrated in vacuo, and the residue
is recrystalized fromacetone to afford the dihydro en phosphate salt of
2- (3-16-f 2- (2 4Empprdetféibes phenyl ) et hyl ami nol - 2- net hoxy_ 25 pyri mi di n- 4- Y11
- phenyl ) - 2- ngt hﬁ&lﬁe@écﬁg)ﬂ’}fagﬂh%te%'fféreégalﬁe grf)s{r%eﬂcgwma@s ch:vs RT = 2.41
m nutes; MS: 462 (M- ZSQ: S 7.95 (111, b), 7.8
(1H, b), 7. 6-(21P48tﬂl§91watel7 45 (2H, d, J= 2Hz) 7.35 (211, s), 6.55 (1H, s),
3.85 (3H, s), 3ygRy(2H b), 2.95 (2H t, J=2Hz), 1.5 (6H, s). 30
PHARMACOLOG CAL TESTI NG The inhibitory effects of the conpound according to
the invention a¥esnglinstizgedd ptireabditiran DP  functional assay. A cAMP assay is
enpl oyed using the human cell line LS174T, which expresses the endogenous
DP receptor. The protocol is simlar to that described previously (Wi ght
DH, Ford 3BeagemtBsenasationn\y Chadee K, Metters KM The human prostanoid DP
receptor sti rrul at es rrum n secretion in LS 174T cells, Br JPharmnacol.

131(8 153 . =20-_ Prot.qcol for SPA cA Human LS174 T
Cel I(s) f"ﬁ«g A9 e AR e t?fﬁl“’"&?‘ﬂi%’i%%eﬁs ‘%%Wﬁ“ 5 gnma. Cat #
5879)

20 1X assay buffer
Transfer the contents of the bottle to a 500 ml. graduated cylinder by repeated washing with distilled
water, Adjust the final volume to 500 ml with distilled water and mix thoroughly.

Lysis reagent 1 & 2
25 Dissolve each of the lysis reagents 1 and 2 in 200 mL assay buffer respectively. Leave at room

temperature for 20 minutes to dissolve.

SPA anti-rabbit beads
Add 30 mL of lysis buffer 2 to the botile. Gently shake the bottle for 5 minutes.
30
Antiserum
Add 15 mL of lysis buffer 2 to each vial, and gently mix until the contents are completely dissolved.

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



CAMP SPA direct screening assay system (Anersham code RPA 559) 96- wel |
cell plates (Wallac Cat# 1450-516) Wallac 1450 Mcroplate Tril ux
scintillation counter (PerkinEhner) Pl ate seal ers 10 Eppendorf tubes
Dul becco’' s Phosphate-Buffered Saline (PBg). (Invitrogen Cat#14040-133)
Distilled water Vortex Magnetic stirrer and stirrer bars 15 Reagent
Preparation: Al reagents should be allowed to equilibrate to room
tenperature before reconstitution. 20 1X assay buffer Transfer the

content s oPrdphetibobtilaninoredzgesn0 Nl graduat ed cyI i nder by repeat ed vvashi ng
with distill 500rrL th di sti |

ter t he final
wat er and mi igt‘ﬁ%‘f‘e&ﬂﬂﬁ?w SL@@’F‘%“ Fﬁ%?@‘é’ﬁ’tangggg tl’i‘i@%iﬂ\;‘é %%eﬁ’f’m’tgﬁ tIE‘yS| s
reagents | and Qlfﬁoﬁbn&%mazlolftmsaﬁ;sm ibpefesd fbﬁﬁ@@ﬁﬁdd\heinyer oE R A AL Ivag
tenperature 1?42 gg%es to dissolve. SPA anti-rabbit beads Add 30 n1_ of
lysis buffer tP‘H"% ttle. Gently shake the bottle for 5 minutes. 30
Ant i sefum Adﬁj TGs irmuadredgyst isslufinefsha@ild B fevhl aeparsd tafore @bitlasggnhd yot F-usedint i |
the contents are conpletely dissolved. Tracer (1725-CAMP) 35 Add 14 nL
| ysis buffer 2 to each vial and gently m x until the contents are
conpl et el yStandard| ved. -21- Preparation ofi munoreagent 1) Add equal vol unes

of tracer, aqjlsehggqﬁ,?qb(ﬁ%ﬁqtha er?t?ixﬁlxﬁxﬁﬁ‘g& ts%ﬂe g?]ﬁlg{e d‘?s*sol suring that

a sufficient’ volune i's mixture I's prepare esl re nunber of
wel I's (150 p@) wel MG ﬁllzssoMlgn Qqq@p@g@}@wtaconcemratlon of 512 pmol/mlL.

10 3) Label 7 polypropylene or polystyrene tubes, 0.2 pmol, 0.4 pmol, 0.8 pmol, 1.6 pmol, 3.2
pmol, 6.4 pmol and 12.8 pmol.
4y Pipette 500 pL of lysis buffer 1 into all the tubes,
3) Into the 12.8 pmol tube pipette 500 uL of stock standard (512 pmol/mL} and mix
thoroughly. Transfer 500 pL from 12.8 pmol tube to the 6.4 pmol tube and mix
15 thoroughly. Repeat this doubling dilution successively with the remaining tubes,
6) 50 pL aliquots in duplicate from each serial dilution and the stock standard will give rise
to 8 standard levels of cAMP ranging from 0.2-25.6 pmol standard

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

PGD2 preparation

Dissolve 1 mg PGD2 (FW, 352.5) in 284 L 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 pL of each compound from the 10 mM stock compound plates is transferred to the wells of a 96-well

35 plate respectively as below.



5 3) This imunoreagent solution should be freshly prepared before each

assay and not re-used. Standard 1) Add 1 nL lysis buffer 1 and gently m x
until contents are conpletely dissolved. 2) The final solution contains
CAMP at a concentration of 512 pnol /. %0 3) Label ? pol ypropyl ene or
- pol ystyrene tubes, 0.2 pnol, 0.4 pnol, V& prol, 1.6 pnol, 3.2 pnol, 6.4
pnol and 12.8 pnol. 4) Pipette 500 L of lysis buffer | into all the tubes.
5) Into the 12.8 pnol tube pipette 500 L of stock standard (512 pnol/nl)
and m x thoroughly. Transfer 500 L from 12.8 pnol tube to the 6.4 pnol
tube and m x 15 thoroughly. Repeat this doublipg dilution successively
with the ferpining tjube$3 6)4505L wbiqudts [idh dupligale |filon Fach seri al
di l uti on ape+-he—stogek—standard—wti—give Tjise|to standarg I ejel s of
CAMP rang ﬁg rom0.[2-2%. 6 pnol| stlandaid Canpouhd dillutijon buffer 20 Add 50
pL of 1 mwBI BMX intg 100 ni| PBS to} make a fii nal { congentrfati oh of [{100 M and
soni cate @& §CC for—20ntnptes— P2 preparati pm Difssoive 1 ng PA2 (FW
352.5) in 584 L DVBO tolnmeke 10 nmM stod¢k salutipn and stlore at 2Q0C. 25
Bef ore each adsay, ijt i$ freshlly prepajed. |Add B8 L ¢f 10 nM stock sol ution
to 20 nL BYSO-—mx-tt—thorpughty, Tandjtransfer| 10 To 40 {iL PBS.
Conpound L Ufion_Severdl batcHes bf the c npound ofl .t hel inventign are
tested inl& 96 well |plate. Each bafch of the 3D conpound oc¢upi @s one row
of the 96 prate—ConpopmddirtptT o T35 jcarr [ ed gut ijn B pnex (2000
(Beckman) |ustng Method 1- 11 paoilnts | 5 Llof each conpbundifromthe
10 mM st ocK cofdpound pl ates|is|transferred to the wells jof al96-vell 35
pl ate respectivety as—betow. =221 234506789 10 1T IZ Al B2 C3
Fill the plate with 45 pL of DMSO except column 7 is filled with 28 pl. DMSO. Pipette column 1
thoroughly, and transfer 12 pL into column 7 parallel. Perform 1:10 serial dilution from column 1 to
5 column 6 and from column 7 to column 11 by transfer 5 pL to 45 pL DMSO to make following
concentrations:
Final
First plate |concentration
Column 12 (0
Colunm 11 (.03 pM
Column 10 0.3 pM
Columm 9 |3 M
Column 8 0.03 mM
Column 7 0.3 mM
Column 6 [0.01 pM
Column 5 0.1 pM
Column 4 1M
Colurmn 3 0.01 mM
Colummn 2 0.1 oM
Colunn 1 1 mM
Fill 2 new 96-well plate with 247.5 pL of compound dilution buffer. Transfer 2.5 pl of serially diluted
10 compounds from above plate to the new plate (1:100 dilution) as following:



D4 E5 F6 G7 Hreference Fill
colum 7 is filled with 28 L DMSO. Pipette colum 1
12 L into colum 7 parallel.
5 colum 6 and from col um
concentrations:

transf er
colum 1t

(0]

45 pL DMSO to neke fol |l ow ng

concentr at

Colum 8 0.03 nmM Colum 7 0.3 nM Colum 6 0.01 pM Col um

i on

Per f

the plate with 45 L of DMSO except

t horoughl y, and

orm1:10 serial dilution from

to colum 11 by transfer 5 L to

Final First plate

Colum 12 0 Colum 11 0.03 pM Colum 10 0.3 pM- Colum 9 3M

50.1 M Colum
Colum 1 1 mmFill a new 96-wel |
ffer. Transfer 2.5 pL of serially
the new plate (1:100 dilution) as
| ate concentration Colum 12

LS174 T are always gfown in MEM (ATCC Cat# 30-2003), 10% FBS (ATCC Cat¥# 30-2020) and

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

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

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

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

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

4 1 M Colunn 3 U. dOWd LOﬁpﬁB|4 U.} nmvl
plate with 247.5 L{of conpound dil ution by
diluted 1birgioateuneiater r om apeReengation t o
fol | owi NQ:|Coidam 1Pe4@gfi Nal [pFi TSt plrate |
Colum 1 Colum 6 Colum 220 1 nM
Column 6  |Column 2 0.1 nM
Column 11 |Column 3 0.3 nM
Column 5 |[Column 4 1 nM
Column 10 |Column 5 3 nM
Colummn 4  |{Column 6 0.01 uM
Column 9  (Column 7 0.03 pM
Column 3 Column 8 0.1 uM
Column 8 Coluon 9 0.3 M
Colurmn 2 Coluomn 10 1pM
Column 7 Column 11 3uM
Columnl Columnl12 (10puM
Cell Growth
1.
additional 2 mM L-glutamine, at 37°C and 5% CQO..
5 2
followed by incubation at 37°C and 5% CO, for 3 minutes.
4.
10 well plates 1 day before the assay.
Assay Procedure
DAY 1
15
5% CO, and 95% humidity overnight.
DAY 2
1. Perform compound dilution.
20 2.

Prepare assay buffer, lysis buffer 1 & 2, PGD, and standard.



Colum 11 Colum 3 0.3 nM Colum 5 Colum 4 1 nM Colum 10 Colum 5 3 nM
Colum 4 Colum 6 0.01 PM Colum 9 Colum 7 0.03 pM Columm 3 Columm 8 0.1
pM Colum 8 Colum 9 0.3 pM Colum 2 Colum 10 1 gM Colum 7 Colum 11
3M Colum 1 Colum 12 10 pM Cell Gowlhy 1. LS174 T are always grown in
MEM (ATCC Cat# 30-2003), 10% FBS (ATCC Cat# 30-2020) and additional 2 nM
L-glutam ne, at 37C and 5% CO2. 5 2. Warm 0. 05% Trypsin and Versine
(I'nvitrogen Cat# 25300-054) at 37C water bath. 3. Renove growth nedium from

celI's. Cells in3T165A{pias cak EonaBd RNk dnWa&P1 00iLLIbe forifoudd $RFb usish Pylaped by
Add 10 nL of nedium and

i ncubation at 37C angd.5% r 3 mnutes. 4.
pi pette thoroughly t%@‘@ﬁ%@%’ﬁ@"@é@@%d count the cells. 5. Bring the
cel | density to4.2. 25mubalTherelld 4T, %do&eﬂds%(iﬁmhtdit?@dﬂﬁhﬂﬁek. (45;, 000d
i - i re

DAL 15 Seed 45000 S8 T & oEi0F SFCPoRssRe PER aiicricomane inprat vel “ioubat ¢
the celSl plate at 37ZymariSSfotGeR camt TGO MddhdulatOme tdlis g7 CBAY20landBe%f or m
l_%g%tl,{%‘uffer, | ysis buffer 1 & 2, PGD2 and

e cells

conmpound di |l uti on. . Prepar.e
stgﬁdar d. -24- 3. Aﬁ%?%dé éforr?eﬁlgl%naf?% and add 100 L of conpound

sol ution usi ng ¥ynarispBat olediaGoRitd R apd s1dG0QIL of AMR bEIR:r 14sing DEsHRGsBotdIe
cells at 37C 5% C%A%ﬁdmg ?;s/?s,hallegi m%‘!ﬂ;[ (d aI J%Em%émp@agzlilé wgzsth shaking for 30 minutes.
' 7. Add 150 pL immunoreagent to all wells (a total volume of 200 pL/well).
10 8. Seal the plates and shake for 2 minutes, put into the chamber of the Wallac microtitre

plate u scintillation counter for 16 hours.

DAY 3
Count the amount of ['*’T] cAMP for 2 minutes in 1450 Trilux scintillation counter.
15
Data Processing
Set up standard curve of cAMP versus CPM.
20

Table 1. Typical assay data for standard

cAMP

(pmol/ml) CPM |Average 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




5. Add 5 L of 300 nM PGD2 (20X 15 nM final concentration) into each well
using 5 Zymark protocol cAMP DP PGED2, and incubate the cells at 37 C, 5%
CQ2 and 95% humdity for additional 15 mnutes. 6. Aspirate nmedia fromthe
cells and add 50 pL of lysis buffer | US!z:Eg Zymark protocol cAMP DP |ysis,
and incubate at roomtenperature with shaking for 30 mnutes. 7. Add 150 pL
| mmunoreagent to all wells (a total volunme of 200 L/well). 10 8. Seal the
plates and shake for 2 minutes, put into the chanber of the Wallac

m crotitreThetMP cGeSErbitnb tﬂnﬁﬂ/frm oAU sarhflés atdoaltldied frofdA ¥taddaEDdhRfe of N

amount of 1 m nut e 1450 Tril.ux. scintillation counter.

15 Data Pr g%é% "Fﬁ‘&%l\sﬁgf Vo‘ﬁh‘é{tﬁﬁﬁéﬂﬁ‘ié arede follquirs forals cpM 20 Table 1.

Typi cal assay data for standard CAVP (pnol /L) CPM Average CPM 0.2 5725
. 95

5769 5530 7,52 G, 6507 1.6 251 1178 6581 3.2
3434 3409 GoptoRArLaS 094 2054 6680 25.6 1531 1573

6653 -25- The cAMP cmm@nfmtwlmst@ﬁﬂﬂbnm of unknown sanples are
calculated froma standard curve of CcAMP versus CPM % inhibition is

cal cul ated_using the followng fornula: % Inhibition = (pnmol of control -
pmol of saBglls X100 5 pnol of control (cells + PGD2 only)

The dihydrogen phosphate salt produces 50% inhibition in the SPA ¢AMP assay in human 18174 T

cells at a concentration of 0.3 nanomolar.

10
The dihydrogen phosphate salt has increased agueous solubility over the free form and the
hydrochloride salt. The following chart lists the solubilities of the free form, the hydrochloride salt
and the dihydrogen phosphate salt at 25°C in phosphate buffer (PBS pH 7.4, a mixture of 19% of a
0.1M monobasic sodium phosphate solution and 81% of a 0.IM dibasic sodium phosphate solution)

15 and the solubilities of the free form and the dihydrogen phosphate salt 37°C in a simulated intestinal
fhuid under fasted conditions (“FaSSIF”, prepared according to Dressman J.B., Amidon G.L., Reppas
C. and Shah V.P., Dissolution testing as a prognostic tool for oral drug absorption: immediate release
dosage forms, Pharmaceutical Research: 1998, Vol. 15, No. 1, 11-22),

Solubility (PBS pH | Solubility in FaSSIF
7.4, 25°C, pg/mL) | (37°C, ug/mlL)

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

20

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
25 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
phoesphate salt shown in FIGURE 8 evidence a good reduction in particle size with no change in

physicochemical properties.



Resul ts The di hydrogen phosphate salt produces 50% inhibition in the SPA
CAMP assay in human LS174 T cells at a concentration of 0.3 nanonolar. 10
The di hydrogen phosphate salt has increased aqueous solubility over the
free formand the hydrochloride salt. The follow ng chart lists the
solubilities of the free form the hydrochloride salt and the dihydrogen
phosphate salt at 25C i n phosphate buffer (PBS pH 7.4, a m xture of 19% of
a 0.1M nonobasic sodi um phosphate sol ution and 81% of a O 1M di basic
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di hydr phospha te s evi dence a good red ctlon in

particl e siwite lon ifensitéesc Aaateps Oilqvf%wb’if@é’éﬁé?ﬁf@ affhﬁia@&@?]topé%sm’-%

sodi um sal &iGIRONEY Bls sob@Syd@ikigr ystal linity. As shown in FI GURE 11, the
XRPD of Bat{: 2 of’g{ls sogd@unt?salt cont ai ns broad peaks with | ow
intensities, indicating low crystallinity. The XRPD of Batch 1 of the
sodium salt shows that the material is nostly anorphous. In addition, the
presence of a halo in the md two-theta region in the XRPD of both batches
suggests very poor crystallinity of the




5 material. Furthernore, the di hydrogen phosphate salt presently has been
shown to exist only in one polynorphicg7 form The hydrochl oride salt,
however, presently has been shown to exist in three polynorphic fornms,

whi ch m ght be subject to interconversion under certain conditions. One of
t he pol ynorphic forns of 10 the hydrochloride salt, Batch 2 in FIGURE 12,
has Iom/cHéPHﬁllinity as the XRPD contains broad peaks wth | ow
intensiti €9 AfSTher one of the pol ynmor phic fornms of the hydrochl oride
salt, Batch 1 in FIGURE 12, has good crystallinity. 27 W Caim 1. A
conmpound of Forrmula (Ill) I1GCi:]i; ~"~"; tl1l 2. A pharmaceuti cal
conposi ti ch conpersineynd girarmmileedt) cal |y effective anount of the conpound
according to claiml in adm xture with a pharmaceutically acceptable
carrier. 3. Use of a conpound according to..claiml for the manufacture of
a medicanent for treating bronchial asthma in a p&tient in need thereof.
SHN A Y30

2. A pharmaceutical composition comprising a pharmaceutically effective
amount of the compound according to claim 1 in admixture with a

pharmaceutically acceptable carrier.

3. Use of a compound according to.claim 1 for the manufacture of a

medicament for treating bronchial asthma in a patient in need thereof.



