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CROSS REFERENCE TO RELATED APPLICATIONS

This Application claims the benefit of US Provisional Patent Application Serial No.
61/360,755 which was filed on July 1, 2010 and is hereby incorporated by reference in its

entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention.

This invention relates to compounds, to processes for their preparation, to pharmaceutical
compositions containing them and to their use in medicine, in particular their use in the
treatment of conditions mediated by the action of ligands for the DP;, FP, TP, EP; and
EP, prostaglandin (PG) receptors. The present compounds have the general structure
shown below and act at different prostaglandin receptors to thereby provide a general anti-

inflammatory response.

2. Summary of the Related Art

The EP; receptor is a 7-transmembrane receptor and its natural ligand is the prostaglandin
PGE,. PGE; also has affinity for the other EP receptors (types EP,, EP; and EP4). The
EP; receptor is associated with smooth muscle contraction, pain (in particular
inflammatory, neuropathic and visceral), inflammation, allergic activities, renal regulation

and gastric or enteric mucus secretion.

Prostaglandin E; (PGE,) exerts allodynia through the EP; receptor subtype and

hyperalgesia through EP, and EP; receptors in the mouse spinal cord. Furthermore, it has

J.

OSpat ur al



25PGE2. PGE2 al so has affinity for the other EP receptors (types EP2, EP3
and EP4). The EPi receptor is associated with snooth nuscle contraction,
pai n (i n wenrbixmsan inflamratory, neuropathic and vi sceralr)us2emnikzoyat i on,
allergic activities, renal regulation and gastric or enteric nucus
secretion. 30Prostaglandin E2 (PGE2) exerts allodynia through the EPi
receptor subtype and hyperal gesia through EP2 and EP3 receptors in the
nouse spinal cord. Furthernore, it has WD 2012/ 003414PCT/ US2011/ 042729

been shown pdeatshown ke ileiRe BPNQBECkOSIt nBUYS PaiBdehsiGERSIcbpoHsEYark SOaERs ar e
reduced by approximately 50% EPi receptor antagonist (ONO8711) reduces

hyper al gesi #&pagrdmatelodni EPi recaptonentpganayt (GNCQ-RT dniredusenistneradgastsrandnj ur y

and i nhi bit i.cal ia i r. n . operative

pain. The cFlqeaaTaF AP B ABRS ool RRETbnd Rl HlochRRLAPCL

vi scer al pahyperaigaidhinrnandemdeldebdf gogpepcaingi fain/i The dffisadyed EPdesvenet r at ed.
Thus, selective prostaglandin |jgands, agonists or antagonists, dependi ng
on whi ci® pr@g%@@r%&itﬁe ‘Eeart@e%t&fwcg@ip%én p Supan mydelgqf Yo eIt gs

anti-infl agi?@hcﬂreﬁl’onﬁ%éd?yirlﬁfs! &l&'ﬂq? ﬁ;@nﬁgﬁﬁhﬁll 2HREL é)tﬁ§s §{ M %@nis&& a

. |th &, N
convention non-steroidal anti-in tory drug, and in addrtion, inhibit

hor none- i nddepedding eniwheclcpmostrglendio tisrcagpdoris@htype isbting canclercdehdvecins- These

ds h i ni ni_shed ability to induce. f th i sm based
i a0 of fact €Y BRI AN GATECR 200 ahi it S Pt Rt 6 By 1 Ry AL P I B s

In particul a{ﬁ-intﬂlaﬁmw&?%gé%n@ﬁy@d@ticr@qﬂﬁ@ﬂh@ﬁ{oaeiiﬁ&icea Qlerig@sbhtRicnbsdddnal

toxicity, a reduced potential for renal side effects, a reduced effect on
bl eedi AP t i havs aanidancdr effsetnedheshicpmpgunds hiavele daniatshpdrabikityt tadikdice gome of

aspi rin-seng| tnile\é ana}s?r}b g?é(f § eseqfej:c?(:tf%] S&]ﬂ\ébrhel Y §le indZcrfning e%lytl 8;4 SeBgsrei ng
potential |y Benericral pr os(% ag andi n pa v%y%, Hese agent’s Frgy Yave
enhanced ef fnhibaoys. A Partisehl, e estdpindCadc tetidddigotdnsial for gastrointestinal

toxicity, a reduced potential for renal side effects, a reduced effect on bleeding times and a

lessened ability to induce asthma attacks in aspirin-sensitive asthmatic subjects.

15  Moreover, as a result of sparing potentially beneficial prostaglandin pathways, these
agents may have enhanced efficacy over NSAIDS and/or COX-2 inhibitors.
(See Pub. No. US 2005/0065200 for other disecases that may be treated by EP4 receptor

antagonists.)

20  The TP (also known as TxA;,) receptor is a prostanoid receptor subtype stimulated by the
endogenous mediator thromboxane. Activation of this receptor results in various
physiological actions primarily incurred by its platelet aggregatory and smooth muscle

constricting effects, thus opposing those of prostacyclin receptor activation.

25 TP receptors have been identified in human kidneys in the glomerulus and
extraglomerular vascular tissue. Activation of TP receptors constricts glomerular
capillaries and suppresses glomerular filtration rates indicating that TP receptor
antagonists could be useful for renal dysfunction in glomerulonephritis, diabetes mellitus
and sepsis.

30



(See Pub. No. US 2005/0065200 for other diseases that may be treated by EP4
receptor antagonists.) 20The TP (al so known as TxA2) receptor is a

pr ost anoiworeapsan subtype stinul ated by t he endogenougCrasi@Et 02729

t hr omboxane. Activation of this receptor results in various physiol ogical
actions primarily incurred by its platelet aggregatory and snooth mnuscle
constricting effects, thus opposing those of prostacyclin receptor
activation. 25 TP receptors have been identified in human ki dneys in the

gl oner ul us AbGheh LATPERpHWrandvesibdhot drsEittion A8 inctédst elmrovERcul&cept or s
constricts glonerular capillaries and suppresses glonerular filtration

rates i ndi cBrmeabitityaformptipp ebpuersabedeatiomidgpucus searefidre whidraie typisal r enal

dysfunction i i1 h.ahet i S.epsSi: WO
20121 003414008 BeBTE LI hhqHRe s BR® 1 B s BB PEt Bered

br onchoconspatemtial asthan ticaorcaasesultingrine foocasapleasrape aomalS drattodastf(arydd i4on  of
mucosal edema and nucus secretion, which are typical characteristic

feat ured of RynafERlands anpthetnif reqeptefntagoRistewranly angaraping phasstfigiinig! tials

potential agthnRstiealdBtosogsyl ting in, for exanple, orally active
Ser atrodast (AA-2414). SRamatroban is another TP receptor antagoni st

currently undergoing phase Ill clinical trials as an anti-asthmatic

d. S t DPi t.o trigg t hnat.i . i
corrain i ndb OFGURIE TetsmsE s R s b GRE SgbAFLt HUBRFThes may be
useful as agdhprstdimt h&ve@ﬁ%tag@)%ﬁﬁ%%)gtﬂ@s mhi0 be ARG RBAAIZBn{BE dHiR.

di scl osure of other diseases and conditions that may be treated with DP

ant agordiOst s(Sec PubaNey20040¢ 6332 3rfer thetdasclaspiputfathes disprsca sedibenditpme shagmayand

medi at es snpot h s%h ot rac ion of the sphincter nmuscles in the
5D

gastrointes ?%%1 éﬁﬁﬁ?ﬁgs'terus. Thus, 15antagoni sts of the FP

receptor are useful for treating reproductive disorders. (See US Patent No.
6,511,999 for other diseases and conditions that nay be treated with FP
recept or ankti#albnithg EP yeceptor modulates intraocular pressure and mediates smooth muscle
contraction of the sphincter muscles in the gastrointestinal tract and the uterus. Thus,
15  antagonists of the FP receptor are useful for treating reproductive disorders. (See US
Patent No. 6,511,999 for other diseases and conditions that may be treated with FP

receptor antagonists.)

As further background for the present invention, see US Published Patent Application
20  2007/0060596.

Brief Summary of the Invention

This invention provides compounds, that are 1-[(2-{[(alkyl or aryl)methyl]oxy}halo or

haloalkyl  substituted-phenyl)alkyl]-5-hydrocarbyl or 5-substituted hydrocarbyl-1H-
25  pyrazole carboxylic acid or alkylenylcarboxylic acid or a hydrocarbyl or substituted

hydrocarbyl sulfonamide of said carboxylic acid or said alkylenylcarboxylic acid,

provided however, said compound is not a 3-carboxylic acid, a sulfonamide thereof, or a

3-methylenylcarboxylic acid.

30  Said alkylenyl may be ethylenyl.



As further background for the present invention, see US Published Patent
Appl i cation 202007/ 0060596. Brief Summary of the Invention This invention
provi des worgprumoglgs that are 1-[(2-{[(al kyl or aryl) et egirjuszyiifoad7e or

hal oal kyl subst it ut ed- phenyl ) al ky1] - 5- hydrocar byl or 5-substituted
hydrocarbyl -1H 2 5 pyrazol e carboxylic acid or al kyl enyl carboxylic acid
or a hydrocarbyl or substituted hydrocarbyl sulfonam de of said carboxylic
acid or said al kyl enyl carboxylic acid, provided however, said compound is

not a 3- carpexpllo6imCictns &euubd @NRALE theldiglel invehtigh. 3- met hyl enyl car boxyl ic
acid. 30Said al kylenyl may be ethylenyl. WD 2012/003414PCT/ US2011/ 042729
The following terns are used to define the disclosed invention.

"Hydr ocar by » i . i I

hydr ogen at O%Jrg%?%?e%éa%ﬁﬁgﬁxg kg&g{;{@?@ {:%d?%;l/ ﬁ%%%lg%lg {}91%%{81 a¥(ri g%‘?g%oﬁglg‘&c ar bon
at onms, nor ePpfeildyabt iiydiocarbyll raditd hhR froar ban2(ataeben @toths,msite ppefefablyafbbyt 1f r om
1 to 7 carbon atons. "Substituted ]E%fir carbyl" refers to a hydrocar byl

radi cal SwhetCeiZaghng aempgirckmos pretRgpvairem 1dp 7t q3EbomadeYyen and/ or the car bon
atons are replaced by a hal ogen, nitrogen, oxygen, sulfur or phosphorus
atomor a radical including a hal ogen, nitrogen, oxygen, sulfur or
10phosphor uSubsotutedehygrochtbybt efers tol aolmyalroayta oadicul whereihyk axydre, pitowphlét e,

thiol, etc. /[ hyl enyl " refers, to a -CH2- ]inkin roup. .. " Et hyl enyl "
ot ers Lo a0t brbRdmE piadhS G bue s Serli B P hPRRel bt G ent
al kyl 1'i nki §@fu8bPpRosphorus atom or a radical including a halogen, nitrogen, oxygen, sulfur or

10  phosphorus atom, e.g. fluoro, chloro, cyano, nitro, hydroxyl, phosphate, thiol, etc.
“Methylenyl” refers to a —CH,- linking group.

“Ethylenyl” refers to a —CH,CH,- linking group.
15

“Alkylenyl” refers to a divalent alkyl linking group.

“Alkyl” refers to a straight-chain, branched or cyclic saturated aliphatic hydrocarbon.
Preferably, the alkyl group has 1 to 12 carbons. More preferably, it is an alkyl of from 4
20  to 10 carbons, most preferably 4 to 8 carbons. Typical alkyl groups include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl and the like. The alkyl
group may be optionally substituted with one or more substituents are selected from the
group consisting of hydroxyl, cyano, alkoxy, =0, =S, NO, halogen, dimethyl amino, and
SH.
25
"Cycloalkyl" refers to a cyclic saturated aliphatic hydrocarbon group. Preferably, the
cycloalkyl group has 3 to 12 carbons. More preferably, it has from 4 to 7 carbons, most

preferably 5 or 6 carbons.

30  "Aryl" refers to an aromatic group which has at least one ring having a conjugated pi

electron system and includes carbocyclic aryl, heterocyclic aryl and biaryl groups. The



"Alkyl" refers to a straight-chain, branched or cyclic saturated aliphatic
hydr ocarbon. Preferably, the al kyl group has 1 to 12 carbons. Mre

pr ef er ablwo 2012/d0341an al kyl of from 4 20to 10 carbons, nest/yseefouabdy 4 to
8 carbons. Typical al kyl groups include nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tertiary butyl, pentyl, hexyl and the |ike. The al kyl
group may be optionally substituted with one or nore substituents are

sel ected fron1the group consisting of hydroxyl, cyano, alkoxy, =0, =S, N2,

hal ogen, %ﬁb hR.oplbshlFHubdiutc@nathaslekoy Imork Sifitgtifich@ sale€t€ Iiogn the
saturated aI|p t1 ¢ hydrocarbon group. Prefera %{ the c %Ioalg& groqp has
3 to 12 car&eHB corwft@g@f akkal dpipxyl halagen, GPR 2 N, €FeNBohs COMERE):, SR,

preferably éﬂﬂ&XQUEQBQQﬁ§3m§BRA“¥h léqgﬁgg%%p an aromati c group whi ch has

at | east one ri vi'’ng a conjugate ctron system and incl udes
carbocyclic aryl, heterocyclic aryl and biaryl groups. The WO
2012/003414PCT/U82011/ 42729 aryl oup nmay.be optionally substituted with
one or rrore SHBYCtieaH sreEEs Eb%%@dvlggrew Wﬁéreg}fgla&ng&m%%rpﬁ %BIF- al kyl ,

hydr oxyl , hal ogen, COOR6, NO2, CF3, N(R6)2, CON(R6)2, SR6, sulfoxy,

sul fone, CN and OR6, wherein R6 is alkyl. 5"Carbocyclic aryl" refers to an
aryl group \/Hh@creialryltﬂe&rs foreg sy logrsumhavicgfromnl to"3—lmt@’pmtam)%la‘s ringfamnﬁ the an

| h 1 t 3 het th d f
T g e BaehEr b O ol b Gabon Theie bt R iR estrp Biha " ©
ni trogen. Tﬁ%gerhenﬁfsq@af&iobﬁh@ray;h g%tﬁid@&lhdbcﬂu%% &M&@ﬁy¢yndyhlp§z% v, Wyridyl,

pyrrolyl, | ower pyrrol o, pyrimdyl, razin i m dazol yl and

the |iK®. Ploafeenkyl gyrrqlheoyh@uéylopymmglr Unp‘lamisl 8fn|ddh¢ let Preferabdy.Bons. Mor e

pref erably, |t has from 3.t0 |

a5 nydr kpRT el Ty nb 2, SRR ATRE breb b g) PR iy 10 Whroons
subst i t ut edmpkgyte)adliky barbsisay be (halo or hanaIkyI

substi t ut ed- phenyl ) net hyl .

Said 5-hydrocarbyl may be 5-methyl and said (halo or haloalkyl substituted-phenyl)alkyl
15  may be (halo or haloalkyl substituted-phenyl)methyl.

The compound according to the present invention may be a 1-[(2-{[(alkyl)methyl]oxy}
halo or haloalkyl-substituted phenyl)methyl]-5-methyl-1H-pyrazole-3-ethylenylcarboxylic
acid,or a 1-[(2-{[(aryl) methyl]oxy} halo or haloalkyl-substituted phenyl)methyl]-5-

20  methyl-1H-pyrazole-3-carboxylic acid fluoro-substituted alkylsulfonamide or
alkylenylcarboxylic acid fluoro-substituted alkylsulfonamide wherein said halo is selected

from the group consisting of fluoro, chloro and bromo.

Said halo or haloalkyl-substituted phenyl may be selected from the group consisting of
25  trifluoromethylphenyl, chlorophenyl and bromophenyl.

Preferably, the compound of the present invention may be a trifluoromethylsulfonamide

wherein said aryl is chlorophenyl.

30  Most preferably said alkyl comprising said - {[(alkyl)methyl]oxy} is 3-pentyl.or
cyclopentyl.



The conpound according to the present invention may be a
1-[(2-{[ (al kyl ) et hyl ] oxy} hal o or halo al kyl -sub stituted phenyl)nethyl]-5
- met hyl - Iwbkpyrmza4l e- 3 - et hyl enyl carboxylic acid, or a PerR2qififozaryd )

met hyl ] oxy} hal o or hal oal kyl -substituted phenyl)nethyl]-5-

20nmet hyl - 1H- pyr azol e- 3-carboxylic acid fluoro-substituted al kyl sul fonam de
or al kyl enyl carboxylic acid fluoro-substituted al kyl sul fonam de wherein
said halo is selected fromthe group consisting of fluoro, chloro and

br ono. Sai d hal o or hal oal kyl -substituted phenyl may be selected from
the group con5|st|ng of 25 trifluoronethyl phenyl, chlorophe and

br omopheny| Themgersioagitherirplates SrpBATEcHRiCR e Msosisent cqmwélﬁglt%ahmy be a

trifl
pref eranty SO A ST ATUARRAE LoBlhils Ao o R AL ARORIN ansB8h b
cycl opent yl in mdiiia0 iR pediddihd BCh/udS20the t427E2 ofl dfl‘ﬁlditﬂ)ﬂe nteldcamedfbyiﬂlbactlcnﬁbfat es

to pharmaceuti cal. conpasitions containing the above conpounds in
conbi natd onligangdh fof t%”ﬁ?n&é’eﬁh aaf Flangett %f&glr @eqe@f%ﬁﬂ%%mﬁwﬁ%?#thwse

in nmedici nemv%elo%aarré hiGY 'u?é'ﬂlltfﬁ?ﬁéatﬂ%@coh&ﬁﬁ%ﬂ@m@&ﬁ%ﬁrTS?QEe ?d(tloﬁ%'?‘ﬁggﬁdg%r the

medi ated by t action o i gands “for the DPI, FP,

pr ost agl andihnoriR@ane EB®ptopsar. The conpounds of this invention are al so
useful for treating conditions nediated by the action of |igands for the
t hronboxane (TP) receptor. Sone enbodi nents of the present invention

i nclude: 10dorfe 6RABDAHR:S otflﬂ?et regentintentidndncitidé:( al kyl or aryl) met hyl ] oxy}
hal o or hal oal kyl substltute phenyaﬁzlﬁyl -5-hydrocarbyl or substituted
[(e

hydr ocarby1!l. 1H- p@kr aczmp@mdartbdxyﬂ iac 1 Heyh| dey hirhyetia Xi/hﬂ'l@ aic haloalkyh

hydrocarbyl car sul fona f sai,d c yllc Cld
or said al k¥ “t“ niﬁéaﬁf‘i}@ﬁ]é rocaﬁ%rv o8 oaBifedl, YOGS AR
3- pgr boxyl i é‘arB@dleic aaldsuﬂ amaﬁyldabbiaﬁfoewld 00fa [&yddocaltymel Rybgiytte @yﬁmaﬂbyp
aci d.
sulfonamide of said carboxylic acid or said alkylenylcarboxylic acid, provided however
said compound is not a 3-carboxylic acid, a sulfonamide thercof, or a 3-

15  methylenylcarboxylic acid.
2. A compound according to paragraph 1 wherein said 5-hydrocarbyl is 5-methyl.

3. A compound according to paragraph 2 wherein said halo or haloalkyl substituted-
20  phenylalkyl is halo or haloalkyl substituted-phenyl)methyl.

4. A compound according to paragraph 3, that is a 1-[(2-{[(alkyl)methyl]oxy} halo or
haloalkyl-substituted phenyl)methyl]-5-methyl-1H-pyrazole-3-ethylenylcarboxylic acid,
wherein said halo is selected from the group consisting of fluoro, chloro and bromo.

25
5. A compound according to paragraph 3, that is a 1-[(2-{[(aryl) methyl]oxy} halo or
haloalkyl-substituted phenyl)methyl]-5-methyl-1H-pyrazole-3-carboxylic acid fluoro-
substituted alkylsulfonamide or alkylenylcarboxylic acid fluoro-substituted
alkylsulfonamide, wherein said halo is selected from the group consisting of fluoro,

30 chloro and bromo.



2. A conpound according to paragraph 1 wherein said 5-hydrocarbyl is
5-nmethyl. 3. A conpound according to paragraph 2 wherein said halo or

hal oal kylweubstios4ised- 2 Ophenyl al kyl i s hal o or hal oal lpgir/us2011/042729

substi tut ed- phenyl)nmethyl. 4. A conpound according to paragraph 3, that is
a 1-[(2-{[(al kyl)nmet hyl ]oxy} hal o or halo al kyl-sub stituted phenyl)nethyl ]
-5 -methyl- 1 Hpyrazo |le-3 -ethyl enyl carboxylic acid, wherein said halo is
selected fromthe group consisting of fluoro, chloro and brono. 25 5. A
conpound aceor di Tge &@nmha@fpmgﬁph URatterdif s@idihalo(od-hiloaidyykibseaitétypcaxyik
hal o or hal oal kyl - substituted

phenyl ) met h§elqctal i Rergronp pensissioe ef Bifkwrapsthyipbendi dlarppisngkaidst i t ut ed
aIkyIsquong%hg@ 1@l kyl enyl carboxylic acid fluoro-substituted

al kyl sul f onam de, R%érein said halo is selected fromthe group consisting
of fluoro, 30 chloro and bromb. WO 2012/003414PCT/U82011/042729 6. The

conmpound of para aph 4 erein sa Q or alk -substituted phenyl

is selected/fr on? ﬁ%@)@% of aﬁ@g@PF ﬁg%rel{l ﬁ%lfhha{s?r Eﬁ@rwruted ﬁﬂenyl is

chl or ophenylg Mé?(grﬁ l:onsﬁzm B?trﬁﬁﬁP&H&H f flerﬂfl‘rc'ﬁ%r ngl Mier ein said
bst 4

hal o or hal oa kyI su I's selected fromt gfoup consi sting
of trifluorbnﬁmphhphenyl, chlorophenyl and bronophenyl . 8. The conpound of
par agraph 1 wherein said conpound is a 10trifl uoromnet hyl sul f onam de and
said aryl is chlorophenyl. 9. The conpound of paragraph 6 wherein said

al klyl i st 3I pent yThe 10onifd@ng Onpounfrfaghar agr aperéinWhedigi negdbshndl kyd i
CycCl open
Y P 10 Y trlﬂuorornethylsulfonarmde and said aryl is chlorophenyl.

9. The compound of paragraph 6 wherein said alkyl is 3-pentyl.
10.  The compound of paragraph 6 wherein said alkyl is cyclopentyl.

15

11. A compound having the following formula

Wherein R; is selected from the group consisting of OR;, N(R7),, and N(R;)SO,R~
20  wherein Ry is selected from the group consisting of H, alkyl and aryl, wherein said alkyl
and aryl may be substituted with fluoro;

R; is selected from the group consisting of H and alkyl;

25  Rasis selected from the group consisting of H and alkyl; wherein R, and R, individually

or together, can form a cycloalkyl ring;



15 11. A conpound having the followng fornula Werein RL is selected from
the group consisting of OR7, N(R7)2, and N(R7) SO2R7 20wherein R7 is

sel ect ed woamzdogs1gr oup consi sting of H, al kyl and aryl pcohse@itnizad d al kyl
and aryl may be substituted with fluoro; R2 is selected fromthe group
consisting of Hand alkyl; 25R3 is selected fromthe group consisting of H
and al kyl; wherein R2 and R3, individually or together, can forma

cycl oal kyl ring; WD 2012/ 003414PCT/ US2011/042729 X is (CH2)" wherein nis O
or an integer of from1l to 3; provided however that when nis 0O or 1, Rl is
not OR7 or NR2; 5R4 is selected fromthe group consjisting of H al kyl and
f 1 uor oal kyl X iRECH. whpstt s & 9rgwn intsacrpfdinm & 6h3i rrovidgd Bewsyer e mdey n infky| |
aryl, al kox h en, nitro, amno, cyano and hydroxy, hal ogen,
nitro, anin%fgﬁéxéggﬁ%géﬂis Ttuted al kyl, aryl, alkoxy or aryloxy; 10 R6 is
selected fromthe group consisting of H hydroxy, alkyl, aryl, alkoxy,

aryl oxy, hal ogen, nitro, am no, cyano and roxy, hal ogen, nitro, am no
and cyarfo- sibErFiegied drogt mgrm&rw,sw%m%tnxlgk Qﬁ,ﬁ aa?ﬂuesaaikﬁsz is (CH2)",
wherein mis 0 or an integer of from1l to 3; Y is selected fromthe group
consisting of 0, S, SO SO and (CH2)p, wherein p is O or an integer of
from1 to 3Rsmmdlected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,

halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted
alkyl, aryl, alkoxy or aryloxy;

10
R is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted

alkyl, aryl, alkoxy and aryloxy;
15  Zis (CHy)m wherein m is 0 or an integer of from 1 to 3;

Y is selected from the group consisting of O, S, SO, SO, and (CHy),, wherein p is 0 or an

integer of from 1 to 3; and
20 W is selected from the group consisting of alkyl and aryl.

12. The compound of paragraph 11 wherein R; is selected from the group consisting

of OH and NHSOQCFg.
25 13.  The compound of paragraph 12 wherein R, and R; are H.
14.  The compound of paragraph 13 wherein Ry is alkyl.

15.  The compound of paragraph 14 wherein R4 is methyl.
30



20Wis selected fromthe group consisting of alkyl and aryl. 12.The
conpound of paragraph 11 wherein Rl is selected fromthe group consisting
of OH andwOHMBQAGEA4 2513. The conpound of paragraph 12 weeraiseoiRB4zpgd R3 are
H. 14. The conpound of paragraph 13 wherein R4 is alkyl. 15. The conpound
of paragraph 14 wherein R4 is nmethyl. 30 WO 2012/ 003414PCT/ US2011/ 042729
16. The conpound of paragraph 12 wherein R5 is selected fromthe group
consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy, halogen, nitro,

ani no, cyanps.andThyedratnd dabaggph NP tiiRreid R 19sAdle MO SLHdEH Contitig

al kyl, aryl, al koxy, aryloxy and R6 is H 517. The conpound of paragraph 16
wher ei n RS ¢isHgideeve alkyh @il dleoxys aivfrryohdpsen, AlropfAmH0, gYdag|and Ay iiexy:,

hal ogen and rinated. al kyl d.al ) 8, T ragraph 17
wheran g5 UOLE bR SR Y oy AR BRI sl et IR PRl RPRYED,
trifluoronmethyl. 10 19. The conpound of paragraph 12 wherein Z is (CH2).
20. The conpound_of paragraph 12 erein Y is.0. 15 21.The conpound of

par agr aph E’Tmm?%? ¢PnYpquad o6 paragegh i ShctHi Ry ioisls cted iiama theppgoup consisting

of H, alkyl, alkoxy, halogen and fluorinated alkyl and alkoxy.

18. The compound of paragraph 17 wherein Rs is selected from the group consisting

of chloro, bromo and trifluoromethyl.

10
19.  The compound of paragraph 12 wherein Z is (CH>).
20.  The compound of paragraph 12 wherein Y is O.

15 21. The compound of paragraph 12 wherein W is selected from the group consisting
of alkyl, benzylyl and halogen-substituted benzyl.
22. The compound of paragraph 21 wherein W is selected from the group consisting
of alkyls having from 4 to 7 carbon atoms.

20

23.  The compound of paragraph 22 wherein W is cyclopentyl.

24.  The compound of paragraph 11, wherein said compound is selected from the
group consisting of N-(3-{1-[5-Chloro-2-(4-chloro-benzyloxy)-benzyl]-5-methyl-1H-
25  pyrazol-3-yl}-propionyl)-C,C,C-trifluoromethanesulfonamide,

3-{1-[5-Chloro-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid,

3-{1-[5-Bromo-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid,

30
3-[1-(5-Bromo-2-cyclopentylmethoxybenzyl)-5-methyl-1H-pyrazol-3-yl]-propionic acid,



of al kyl, benzylyl and hal ogen-substituted benzyl. 22. The conpound of
paragraph 21 wherein Wis selected fromthe group consisting of alkyls

havi ng frwon2di1dm3di4car bon atonms. 20 23. The conpoundraii/ysariaguzph 22
wherein Wis cycl opentyl. 24. The conpound of paragraph 11, wherein said
conpound is selected fromthe group consisting of N-(3-

{145- Chl or o- 2- (4-chl oro- benzyl oxy) - benzyl] - 5- et hyl- 1H2 5pyrazol -3 -y1}
-propionyl)-C, C Ctrifluoronet hanesul fonam de, 3- { 145

- Chl oro- 2- (2-et hyl - but oxy)-b enzyl]-5 -nethyl - 1H pyrazol -3 -y1} -propionic
acid, 3- { 145 -Brono-2-(2-ethyl-butoxy)-b enzyl] -5 -nethyl-1H pyrazol -3
-yl} - propi ¥di c acid, 30 3- [ -(5 -Brono-2-cyclop entyl net hoxyb enzyl)-5
-met hyl - 1H pyrazol -3 -yl]-propionic acid, WD 2012/ 003414PCT/ US2011/042729
and 3- [1-(2-Cyclop entyl net hoxy-5 -trifluoronethylb enzyl)-5

- met hyl - 1H pyr-82-GlyeBpentl Imethdiyr B pifanirenebyitdenzy?)Bs5 -mtiggtl b plyrazoliaki]ng 3-
{1-[5-Hal o or hal oal kyl-2-(4-chl oro-benzyl oxy or 4-

chl or o- & kyPERWYMAFEHE Y 1] - 5- net hy1- 1H pyrazol - 3-y1} -propionic acid which
conprises hydrolyzing a 3- {1-[5-Hal o or hal oal kyl-2-(4-chl oro-benzyl oxy or
4-chl oro-al kyl oxy)- 1 0 benzyl]-5-nethyl-1H pyrazol-3-yl}-propionic acid
met hyl este?3. t oAymahet @ miking 3-{HglSeHdp ohhiloalkklydLclldrebdmoymxlgendy| oxy or

4-chi or o~ al iyl ) SN Hly S5k W EERAT 3585 3piokd acl SRR 6op ALY
hydrolyzing a 3-{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or 4-chloro-alkyloxy)-
10  Dbenzyl]-5-methyl-1H-pyrazol-3-yl}-propionic acid methyl ester, to yield 3-{1-[5-Halo or
haloalkyl-2-(4-chloro-benzyloxy or 4-chloro- alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-

yl}-propionic acid.

26.  The method of paragraph 25 wherein said halo is selected from the group

15  consisting of fluoro, chloro and bromo.
27.  The method of paragraph 26 wherein said haloalkyl is trifluoromethyl.

28.  The method of paragraph 25 wherein said alkyloxy is selected from the group

20  consisting of alkyloxy wherein said alkyl comprises from 4 to 7 carbon atoms.

29.  The method of paragraph 28 wherein said alkyl is selected from the group
consisting of 3-pentyl and cyclopentylmethyl.

25 30.  The method of paragraph 25 wherein said 3-{1-[5-Halo or haloalkyl-2-(4-chloro-
benzyloxy or 4-chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-propionic acid is
prepared by hydrogenating the corresponding (E)-3-{1-[5-Halo or haloalkyl-2-(4-chloro-
benzyloxy or 4-chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-acrylic acid methyl
ester to yield 3-{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or 4-chloro-alkyloxy)-

30  benzyl]-5-methyl-1H-pyrazol-3-yl}-propionic acid.

10



26. The nethod of paragraph 25 wherein said halo is selected fromthe group
15consi sting of fluoro, chloro and brono. 27. The nethod of paragraph 26
wher ei n swodotralosakkyl is trifluoronethyl. 28. The net lrou/uskopasagy aph 25
wherein said al kyloxy is selected fromthe group 20consisting of al kyl oxy
wherein said al kyl conprises from4 to 7 carbon atons. 29. The net hod of
paragraph 28 wherein said alkyl is selected fromthe group consisting of
3-pentyl and cycl opentyl net hyl. 2530. The net hod of paragraph 25 wherein

sai d 3- {1-§b- Halke @ethBabephisythpR30 4rtehiEad hh@ogsla@sy i¢arried out in the

4- chl or o- al kyl oxy) - benzy1] - 5- et hy1l- 1H pyrazol -3-yl}-propionic acid is
prepar ed byPisyaee genakafingncaBLShbr r espondi ng (E)-3- {1-[5-Hal o or

hal oal ky1- 2- (4-chl or obenzyl oxy or 4-chl oro-al kyl oxy)-b enzyl] -5

-nmet hyl- 1H pyrazol -3 -yl1l} -acrylic acid nethyl ester to yield 3- {1-[5-Halo
or hal oal ky32.2- (Bhcinkthod-ob pazytaph 30 evhedeie bdid (B)-3{ Ky b-d¥y) or Bal@dk@rzgd-] -5

-nmet hyl- 1H pyrazol -3 -yl1} -propionjc acid. WD 2012/ 003414PCT/ US2011/ 042729
31. The et ﬁ}y%%md%enﬁgpé@Prafbﬁﬁ@ﬁ)-aﬁéloévhb@&va-ﬁﬁ%ﬁwééﬁamrmlﬁsvl AfFpiiedacidut in

t he presenc l:at i : HPak -
wher ei n sai Iglef(?i %@Sit%&{l%bll[eg%?gtr%rﬁﬁéIt%nall%%/lfﬂ%%? gﬁéaggﬁ%eg&%@%g%gyl X;}Eﬁ% 5
4- chl or o- al KyHalx\oy hblealky P -(4~chietdrpdnzykdxyyar dzdiller8-ajkiloxyadreytyl &5-adthly lnidd-hy |

ester is prepared,by r ting trinmet oacet at i he
cor  espondi PO Gy B SAT T B (AR B b LMY BB
4- chl or o- al k3 9m%y vP&IAME-afkyBE B dn APy HRARIE s PA-fehxegictaeidrhehgl sai d
(B)-3-{1-[5- Ha?o %r hal oal ky1- 2??4- czﬁlﬁorobenzylf%g(‘}jﬁor ﬁ? {%@ 91
4- chl orld- al $8§droxy) - benzy1] - 5- met hy1- 1H pyrazol - 3-y1} -acrylic acid methyl
10ester. 33. A nethod of making N-(3- {1-[5-halo or
hal oal ky1- 2- (4-chl oro-benzyl oxy or 4- chloro-al kyl oxy)-b enzyl] -5
- met hy1- 1H pyr azgl m3thodt 13f mpkiaginqy-%) -{Shelo, & htlohlikh Lo sarlohabasyldxgnamide
conprising the step of (a) reacting the corresponding . 3- {1-[5-Halo
chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionyl)-C,C,C-trifluoro-
methanesulfonamide comprising the step of (a) reacting the corresponding . 3-{1-[5-Halo
15  or haloalkyl-2-(4-chloro-benzyloxy or 4-chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-
3-yl}-propionic acid with cyanuric fluoride to yield 3-{1-[5-halo or haloalkyl-2-(4-
chloro-benzyloxy or 4-chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-propionyl
fluoride and (b) reacting said .3-{1-[5-halo or haloalkyl-2-(4-chloro-benzyloxy or 4-
chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionyl fluoride with
20  trifluoromethanesulfonamide to yield N-(3-{1-[5-halo or haloalkyl-2-(4-chloro-benzyloxy
or 4-chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl} -propionyl)-C,C,C-trifluoro-

methanesulfonamide.

34.  The method of paragraph 33 wherein said step (a) is carried out in the presence of

25  pyridine.

35 The method of paragraph 33 wherein said step (b) is carried out in the presence of
DMAP.

30 36. A method comprising administering a compound having the following formula

11



15 or hal oal ky1-2-(4-chl oro-benzyl oxy or

4-chl oro- al kyl oxy) - benzy1] - 5- net hy1l- 1H pyrazol 3-y1} -propionic acid with
cyanuri c wburorymesiso yield 3- {1-[5-hal o or hal oal kyl- 2PC4A1S2011/042729

chl oro- benzyl oxy or 4-chl oro-al kyl oxy)-b enzyl]-5 -nethyl -1H pyrazol -3 -y1}
-propionyl fluoride and (b) reacting said .3- {1-[5-halo or

hal oal ky1-2- (4-chl oro-benzyl oxy or 4- chloro-al kyloxy)-b enzyl] -5

-net hyl- 1H-pyrazol -3 -yl1} -propionyl fluoride wth

20tri fl uoronet hanesul f onamigde to yield N-(3- {1-[5-halo or

hal oal ky1-2- (4- chloro enzgﬁoxy or 4-chl or o- al kyl oxy)-b enzyl] -5

-met hyl- 1H pyrazol -; - b%@plonyl) C,C,Ctrifluoro- nethanesul fonam de.
34. The nethod of ar@g&ﬁp 233 wherein sai d step (a) is carried out in the
presence of 25p??| ine. 35The nethod of par agr aph 33 wherein said step (b)
is carried out in the presence of DVAP. 30 36. A net hod conpri sing
adnlnlsterlqg\@ ééTpound having the follow ng fornula WO
2012/003414PCTfU52311/042729 Wherein Rl is selected fromthe group
conS|st|ng<ﬁ\§§? TKF?F& and N(R7) SO2R7 wherein R7 is selected fromthe
group consi sting of H, alkyl and aryl, wherein said al kyl and aryl may be
subst i t ut edWhictchn Ry iscﬂetscteﬁﬁdmtlsgr@m auhsistingof GB%QN((Bup oSG dR-0f H and

| kyl; R3 t d f th t d
ek, naR R § SRR SRESR B Rat g h S IS080)
wherein n |§n(par91rm@5nb¢ m@%{edq{qtﬁﬂ@&bl to 3, provided however that when n

isOor 1, RLi5 not OR7. or NR2; R4 is selected fromthe group consi sting
of H, aﬁkyl and fl uoroal kyl ;

R; is selected from the group consisting of H and alkyl;

R3 is selected from the group consisting of H and alkyl; wherein R; and R, individually

or together, can form a cycloalkyl ring;

10
X 18 (CHy), wherein n is 0 or an integer of from 1 to 3, provided however that when n is 0
or 1, R; is not OR5. or NR»;
R4 is selected from the group consisting of H, alkyl and fluoroalkyl;

15

Rs is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted

alkyl, aryl, alkoxy or aryloxy;
20 R is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted

alkyl, aryl, alkoxy and aryloxy;

Z is (CHz)m wherein m is 0 or an integer of from 1 to 3;

25

12



R5 is selected fromthe group consisting of H hydroxy, alkyl, aryl,

al koxy, aryl oxy, halogen, nitro, am no, cyano and hydroxy, hal ogen, nitro,
am no andwoyarosabsti tuted al kyl, aryl, al koxy or aryl exyjus2QR641739
selected fromthe group consisting of H hydroxy, alkyl, aryl, alkoxy,

aryl oxy, hal ogen, nitro, am no, cyano and hydroxy, hal ogen, nitro, am no
and cyano-substituted al kyl, aryl, alkoxy and aryloxy; Z is (CH2) mwherein
mis O or an integer of from1l to 3; 25 WD 2012/ 003414PCT/ US2011/ 042729 Y

i s sel ect edyfig GRdidifiahakkPgiQp Sbidting 080, 8, S6, s@panc{i@{z?pdvlﬁe@ﬂzm ovhat ein
pis 0 or an integer of froml to 3; and VVIS sel ected om t he group

consi sting iBfegar ® ﬂmaddOésymi 5 37. The nethod of paragraph 36 wherein
said conmpound is adm nistered to treat DP1, FP, EP1, TP and/or EP4 receptor
medi at ed di seases or conditions. 38. The nethod of paragraph 37 wherein
sai d condi t WoR selectdd $easthe iggoupadoatistihg af allbi nhd arvitat i on.  39. The net hod of
paragraph 37 wherein said DP1 , FP, EP1, TP and/or EP4 receptor nedi ated
condition or disease is sel ected fromthe group consisting of allergic

condi ti ons, 3ASt Mg, n@lhb&§68hsra EH@BM@H&&H& €oth MHdtl's §de1Ys‘%é1’eEi§o #0f ppal at ed

di sorders , atheroscler05| coagul ationh disorders, bone disorders,
cancer, ceIFﬂHﬁH,ﬂ@cmﬂ@sﬁ?érﬁmaﬂsmﬂﬂumﬂimﬁg$a0hmonmcombstructlve pul nonary
di seases and other forms of lung inflammtion, congestive heart failure,

di abetic retinopathy, diseases or conditions requiring a treatnent of

anti coagul agg.on, TRl $8ASEDS f)@t‘ag'ﬂaph N9 wIRHRHK 8did 8bndI98torl AEIABE sRBlaRAd0
resorption, fertlllty di sorders” gangrene, glaucoma, hyperpyrexia, inmune

and auﬂéinnmﬁ@nmﬂwﬂeases 20i nfl anmatory conditions, netastic tunor grow h,
m grai ne, mucus secretion disorders,

39.  The method of paragraph 37 wherein said DP1 , FP, EP1, TP and/or EP4 receptor
mediated condition or disease is selected from the group consisting of allergic conditions,
asthma, allergic asthma, allergic rhinitis, uveitis and related disorders , atherosclerosis,

15  blood coagulation disorders, bone disorders, cancer, cellular neoplastic transformations,
chronic obstructive pulmonary diseases and other forms of lung inflammation, congestive
heart failure, diabetic retinopathy, diseases or conditions requiring a treatment of anti-
coagulation, diseases requiring control of bone formation and resorption, fertility
disorders, , gangrene, glaucoma, hyperpyrexia, immune and autoimmune diseases,

20 inflammatory conditions, metastic tumor growth, migraine, mucus secretion disorders,
nasal congestion, nasal inflammation, occlusive vascular diseases, ocular hypertension,
ocular hypotension, osteoporosis, theumatoid arthritis , pain, perennial rhinitis, pulmonary
congestion, pulmonary hypotension, Raynaud's disease, rejection in organ transplant and
by-pass surgery, respiratory conditions, hirsutism , rhinorrhea, shock, sleep disorders, and

25  sleep-wake cycle disorders.

40. The method of paragraph 37 wherein said compound is administered as a surgical
adjunct in ophthalmology for cataract removal and artificial lens insertion, ocular implant
procedures, photorefractive radial keratotomy and other ophthalmogical laser procedures.

30
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nasal congestion, nasal inflammtion, occlusive vascul ar di seases, ocul ar
hypertensi on, ocul ar hypotensi on, osteoporosis, rheumatoid arthritis ,

pai n, perworoeloosdisni ti s, pul nonary congestion, pul nonarygThspatemsRoN,
Raynaud' s di sease, rejection in organ transplant and by-pass surgery,
respiratory conditions, hirsutism, rhinorrhea, shock, sleep disorders, and
25sl| eep-wake cycl e disorders. 40. The nmethod of paragraph 37 wherein said
conmpound is admi nistered as a surgical adjunct in ophthal nol ogy for
cataract respval TeOGhcabl of bsraglaph 8NSvheRSEEdid BmpOGidl i bdNiadd aPi OGeRuI es,
photorefractive radial keratotony and ot her ophthal nogical |aser

pr ocedur es. adgnop® 2pwerdug nvebaTy tsp Oriyigyredof ofprin akinfampyionangigaagr aph

37 wherein id. : ' ey - r.l gg? ' -
procedure i%%%’&%ﬁ%ggﬁpﬁo$%gﬁ%ﬁ%Eéf&ééﬁ?g@ﬁg?n gf%&%ﬁ%3|n Pgﬁégb?gﬁn%ﬁb
scar for mat nosvlésedndijoistspost - surgery, for treating sports injuries and
general aches and pains in nuscles and joints. 5 42. The nethod of

paragraph 37 wherein said DPi, FP, EPi, TP, and/or EP4 receptor nediated
condition o i ' ' : cept di ikion or

i sease. | 100 The P B P P Mg O EBP s T

and/ or EP4 mediefstl@ondrgdn at dideaso mdint Eyrandfor diPs easmptorsnahated t@rdgian @ondi t i on.
44. The neth%d of paragraph 37 wherein said condition is dernatol ogi cal

al l ergy. 15%8°%tie nethod of paragraph 37 wherein said condition is an
ocular allergy. 46. The nethod of paragraph 37 wherein said condition is a
respiratory allergy. 47. The nethod of paragraph 37 wherein said condition

or disddse 435 selexmedho odnerp@pldgmdgreic oné D3hi iy B, Haged/ocliihvgesttan,

rhinitis, a&d&%%thg.ﬁ4§br Q&ngtQH$EPE%§aQﬁ%£9ph 37 wherein said condition
or disease I'S reFa é% £ pain. ) et Hod of par agraph 37 wherein said
condition or disease is selected fromthe

44.  The method of paragraph 37 wherein said condition is dermatological allergy.
15 45.  The method of paragraph 37 wherein said condition is an ocular allergy.
46.  The method of paragraph 37 wherein said condition is a respiratory allergy.

47.  The method of paragraph 37 wherein said condition or disease is selected from the

20  group consisting of nasal congestion, rhinitis, and asthma.
48. The method of paragraph 37 wherein said condition or disease is related to pain.

49.  The method of paragraph 37 wherein said condition or disease is selected from the

25  group consisting of arthritis, migraine, and headache.

50.  The method of paragraph 37 wherein said condition or disease is associated with

the gastrointestinal tract.

14



25group consisting of arthritis, mgraine, and headache. 50. The mnethod of
paragraph 37 wherein said condition or disease is associated with the

gast r oi ntwetzorealozdmmact. WD 2012/ 003414PCT/ US2011/ 042729chaisthe/owmbhod of
par agraph 37 wherein said condition or disease is selected fromthe group
consisting of peptic ulcer, heartburn, reflux esophagitis, erosive
esophagitis, non-ulcer dyspepsia, infection by Helicobacter pylori,
alrynitis, and irritable bowel syndronme. 552. The net hod of paragraph 37
wher ei n sai si|.contihd inetho@of Paragape 37 vt 6di@doddindn éihdsAkORCICORE fidhi thg Of
hyper al gesi a and all odynia. 53. The nethod of paragraph 37 wherein said
condi ti on ofrodp sexEdinR o pentirderrt krapheins rdluxcapnhagitis, @asivapwphegitis @oaf

n 0 N9 pel Tl cenoRs. Ga:ive .
e et hod AF RSB e B HAREEEI G 1ok AERHE AR Boel oy e

sinuses, throat, or lungs. 56. The nethod of paragraph 37 wherein said
condition or_disease is related tqQ_abhdom nal cranping,. . 57. The nethod
of paragr apt?-37 hhereihad ehperaggalPy i“gﬁr%? Sadiié%l&g%or} o qiqapg %Pl@ﬁs%%@mt@s
syndr one. Thaiamthed BaL A ARRSHiawherei n said condition or disease
is a bleediégu%iso#d%%. 2%%%?%%% nethog§d? par agraph 37 wherein said
condition or disease is a sleep disorder. 60. The nethod of paragraph 37

wherein said conditio r .di seasge.LS ,nmast ocyt 0Sj.S. ) )
93. ”ﬂl '[ri|108 E 3'7 wherein sal conciltlon or disease 1s related to mucus

e me of paragrap
secretion.
10
54, The method of paragraph 37 wherein said mucus secretion is gastrointestinal.
55.  The method of paragraph 37 wherein said mucus secretion occurs in the nose,
sinuses, throat, or lungs.
15

56. The method of paragraph 37 wherein said condition or disease is related to

abdominal cramping.

57.  The method of paragraph 37 wherein said condition or disease is irritable bowel

20  syndrome.

58.  The method of paragraph 37 wherein said condition or disease is a bleeding
disorder.

25 59.  The method of paragraph 37 wherein said condition or disecase is a sleep disorder.
60.  The method of paragraph 37 wherein said condition or disease is mastocytosis.
61.  The method of paragraph 37 wherein said condition or disease is associated with

30 clevated body temperature.

15



61. The nethod of paragraph 37 wherein said condition or disease is
associ ated with 30el evated body tenperature. WO

2012/ 003440RGIR/005AG11/ 042729 62. The met hod of paragrapboTdB20heuEen sai d
condition or disease is associated with ocul ar hypertensi on and gl aucona.
63. The nethod of paragraph 37 wherein said condition or disease is
associ ated with 5ocul ar hypotension. 64. The nmethod of paragraph 37
wherein said condition relates to surgical produres to treat pain,

i nfl ammat i og2.andTRé Methot BB pE 87 kcASn Y tei ditieiRb i SiaEQisGaddelaeaiediil e

i ncludes incision, |laser surgery or inplantation. 10 65. The net hod of
par agr aph 3@%@%6@%5@n@6§@?®?%a-i s related to pain and inflammation and
post -surgi cal scar and keloid formation. 66. A pharmaceutical product
conprising a conmpound having the followng fornula 15 Wherein Rl is

sel ected fr&in t hEhgmothpd 06 psiagiaph Q7 ofhefdRY saiNCHiRon @ndlsdNfdRE)aSka Rfcdnhreli ei n
R7 is selected fromthe group consisting of H, alkyl and aryl, wherein said
al kyl ard aPSplardypotsesiapstituted with fluoro: 20R2 is sel ected fromthe
group consisting of Hand alkyl; R3 is selected fromthe group consisting
of H and al kyl; wherein R2 and R3, individually or together, can forma
cycl oal kyl 64.ng; The method of paragraph 37 wherein said condition relates to surgical produres to

treat pain, inflammation and other unwanted sequelae wherein said surgicalprocedure

includes incision , laser surgery or implantation.

10
65.  The method of paragraph 37 where said condition is related to pain and
inflammation and post-surgical scar and keloid formation.
66. A pharmaceutical product comprising a compound having the following formula
15

Wherein R; is selected from the group consisting of OR7, N(R7),, and N(R7)SO,R~
wherein R is selected from the group consisting of H, alkyl and aryl, wherein said alkyl
and aryl may be substituted with fluoro;

20 Ry isselected from the group consisting of H and alkyl;

R3 is selected from the group consisting of H and alkyl; wherein R; and R, individually

or together, can form a cycloalkyl ring;

25 X is (CHy), wherein n is 0 or an integer of from 1 to 3; provided however that when n is 0

or 1, R; is not OR5. or NR»;

16



25 Xis (CH2)" wherein nis O or an integer of from1 to 3; provided
however that when nis O or 1, Rl is not OR7. or NR2; WO

2012/ 003440RGIR/005AG11/ 042729 R4 is selected fromthe gregp/usensiosi7zong of H,
al kyl and fl uoroal kyl ; R5 is selected fromthe group consisting of H,
hydroxy, al kyl, aryl, al koxy, aryloxy, halogen, nitro, am no, cyano and
hydr oxy, hal ogen, nitro, am no and cyano-substituted 5al kyl, aryl, al koxy
or aryloxy; R6 is selected fromthe group consisting of H, hydroxy, alkyl,

aryl, al koxR, isaeted Yionhthle @@&ID conbiblit o] MRyl a6Y A6rcangl;hydr oxy, hal ogen,
nitro, amno and cyano-substituted alkyl, aryl, alkoxy and aryloxy; 10 Z is
(CH2) mwherein mis O or an integer of from1l to 3; Y is selected fromthe

group consi gt af i i i nt eger
o From 1t o Heicticd frpnrodidur SRR S MRt EAGL AR ke BRI, LT\
and aryl orhdogehanitmec etnoceydny aad bedoap|aleehinigo, @nipo add oganbhsebeobited

wher ei n saigrprodrc i s packaged and | abel ed for the treatnent or

prevent i%n YKYlaag; O5ATYHdi ti on sel ected fromthe group consisting of
uveitis , allergic conditions, asthma, allergic asthma, allergic
20rhinitis, atherosclerosis, blood coagul ati on di sorders, bone disorders,
cancer, cel Rulsaclented floasthc groupaavsfistimpef sy draty; eyl agthstlkaxyt anydoxyul nonary

di seases and other. fornms of lung,infla i on, .congestive heart failuyre,
i abet o obasaRi: SiToeswed S hERaT e iR fag T ey ERrB L sH
anti-coagulﬁk&pg@¢QM§ﬁ§§gga§mgggring control of bone formation and
resorption, fertility disorders, hyperpyrexia , gangrene, glaucom,

hypot héiOm a, i nmune 25and aut oi mmune di seases, inflammtory conditions,

metastic tugor wt h.  m gr.ajne cus cretjopn disorders, nasa
congestion,Eﬁ%Q%?BTH@F%ﬁ%HI§ ﬁfa%gﬁﬁﬁgPﬁﬁogﬁi%hoar di seases, ocul ar
hypert ensi on, ocul ar hypotensi on, osteoporosis, pain, perennial rhinitis,
pul nonary congesti on, pul nonary hypot ensi on, Raynaud's di sease, rejection

in organ trXnsplegied Ber thyeions sorsitigery O. SeSHh SQr avd/((dd Mk iy het#ht oi d

arthritis, phinprfhea, 30shoek, sleep disorders, sleep-wake cycle
di sorders, sports injuries , 'nuscle aches and pains , and surgical adjunct

for mnism zing pain , inflanmation and scar/ kel oid formation.

W is selected from the group consisting of alkyl and aryl
or a pharmaceutically acceptable salt or a prodrug thereof, wherein said product is
packaged and labeled for the treatment or prevention of a disease or condition selected
from the group consisting of uveitis , allergic conditions, asthma, allergic asthma, allergic

20  rhinitis, atherosclerosis, blood coagulation disorders, bone disorders, cancer, cellular
neoplastic transformations, chronic obstructive pulmonary diseases and other forms of
lung inflammation, congestive heart failure, diabetic retinopathy, diseases or conditions
requiring a treatment of anti-coagulation, diseases requiring control of bone formation and
resorption, fertility disorders, hyperpyrexia , gangrene, glaucoma, hypothermia, immune

25  and autoimmune diseases, inflammatory conditions, metastic tumor growth, migraine,
mucus secretion disorders, nasal congestion, nasal inflammation, occlusive vascular
diseases, ocular hypertension, ocular hypotension, osteoporosis, pain, perennial rhinitis,
pulmonary congestion, pulmonary hypotension, Raynaud's disease, rejection in organ
transplant and by-pass surgery, respiratory conditions, rheumatoid arthritis, rhinorrhea,

30  shock, sleep disorders, sleep-wake cycle disorders, sports injuries , muscle aches and

pains , and surgical adjunct for minimizing pain , inflammation and scar/keloid formation.
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WO 2012/ 003414PCT/ US2011/ 042729 67. A pharmaceutical conposition conprising
a conpound having the followng formula 5 W erein RL is selected fromthe
group consowimgy3ah OR7, N(R7)2, and N(R7) SO2R7 wher ei nPRT/USS013@kEes ed from
the group consisting of H, alkyl and aryl, wherein said alkyl and aryl may
be substituted wth fluoro; R2 is selected fromthe group consisting of H
and alkyl; 10 R3 is selected fromthe group consisting of H and al kyl ;
wherein R2 and R3, individually or together, can forma cycl oal kyl ring;
Xis (CH2)" wherein nis O or an integer of from1 to 3; provided however
that when n is 0 150or 1, RL is not OR7. or NR2; R4 is selected fromthe
group consi&fi ngAdharnacgpiisal CIPOS HIQNFBAIeHIE 2 RENpsng Bpwag e PHBWINEhe gr oup
consi sting Rfth, hydroxy, alkyl, aryl, alkoxy, aryloxy, 20halogen, nitro,
am no, cyano and hydr oxy, hal ogen, nitro, am no and cyano-substituted

al kyl, aryl, al koxy or arykoxy; R6 is selected fromthe group consisting
of H, hydroxy, alkyl, erl“\\ al koxy, aryloxy, halogen, nitro, am no, cyano
and hydroxy, hal oge \ nl\ {o\i\am no and cyano-substituted 25al kyl, aryl,

al koxy and aryl Qxy (‘@HZ)ITIWhEI‘EI n mis O or an integer of froml to
3; WD 2012/ 0034 ¥?L4PC’1“/ U82011/ 042729 Y is selected fromthe group consisting
of 0, S SO SCB\Qnd (CH2) p, wherein pis 0 or an integer of from1 to 3;
and §

[RG

5  Wherein R; is selected from the group consisting of OR7, N(R5),, and N(R7)SO,R~
wherein R is selected from the group consisting of H, alkyl and aryl, wherein said alkyl

and aryl may be substituted with fluoro;

R; is selected from the group consisting of H and alkyl;
10
R3 is selected from the group consisting of H and alkyl; wherein R; and R, individually

or together, can form a cycloalkyl ring;

X 18 (CH3), wherein n is 0 or an integer of from 1 to 3; provided however that when n is 0

15 orl, R;isnot OR;. or NR;;
R4 is selected from the group consisting of H, alkyl and fluoroalkyl;
Rs is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,

20  halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted
alkyl, aryl, alkoxy or aryloxy;
R is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted

25  alkyl, aryl, alkoxy and aryloxy;

Z is (CHz)m wherein m is 0 or an integer of from 1 to 3;
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5Wis selected fromthe group consisting of alkyl and aryl or a

phar maceutically acceptable salt or a prodrug thereof, and a

phar macewocaldopsaacept abl e exci pient. Brief Descripti omcofustéia/obx7ani ngs
10Figures 1 and | a show the reaction schene for the preparation of the
conpounds of this invention, wherein Ris R5 and/or R6 and R2 is Z-Win the
follow ng description of the present invention; Figure 2 shows

nodul ating the secretion of I1L-8 from human nacrophages stinul ated by
15TNFa (n= three donors, normalized by cell viability); Figure 3 shows
nodul ating the secretion of MCP-1 from human macr ophages stimul ated by TNFa
(n= three d¥rdpdectetbiromthe g@upyorsestingif £iSH POy $O:2 a1t €y avheradmpis0 or an
nodul ating the.seegstiiap 30f,J/NFa from human nacrophages stinul ated by LPS
(n= three donors, nornmalized by cell viability); Figure 5 shows nodul ating
MDC secretion from human macr ophages stinul ated by TNFa (n= three donors,
normal i zed Py cell viability); 25 Figure 6 shows nodul ati ng RANTES
secretion f}%ﬁsﬁ]ﬁﬁtﬁﬁfrﬁﬁb@ﬁﬁ%@ngﬁtﬂl}ﬁﬂféﬂ@é aB@“D’#’S (n= three donors,

normalized by, ﬁgalnlnaé/é.uﬁpéﬂ}j écx%ptable salt @L%rrogru tﬁ&‘eﬁ\? afiP4 ghﬁh‘ja@&lt secretion

from human macr ophages sti nul'ated by O(Cn= three donors, nornalized by
cel | vi abi | adcyptable W&ripRLL2/ 003414PCT/ US2011/ 042729 Fi gure 8 shows nodul ati ng
M P -113 secretion from human macr ophages stinmulated by TNFa (n= three
donors, normalized by cell viability); Figure 9 shows nodul ati ng RANTES

secretion fBeRT DESRIPpHTRGTIROPYSWinEs| Mul at ed by
10  Figures 1 and la show the reaction scheme for the preparation of the compounds of this
invention, wherein R is R5 and/or R6 and R2 is Z-W in the following description of the

present invention;

Figure 2 shows modulating the secretion of IL-8 from human macrophages stimulated by

15  TNFa (n=three donors, normalized by cell viability);

Figure 3 shows modulating the secretion of MCP-1 from human macrophages stimulated

by TNFa (n=three donors, normalized by cell viability);

20  Figure 4 shows modulating the secretion of TNFo from human macrophages stimulated

by LPS (n= three donors, normalized by cell viability);

Figure 5 shows modulating MDC secretion from human macrophages stimulated by
TNFa (n= three donors, normalized by cell viability);

25
Figure 6 shows modulating RANTES secretion from human macrophages stimulated by

LPS (n= three donors, normalized by cell viability);

Figure 7 shows modulating MDC secretion from human macrophages stimulated by LPS

30  (n=three donors, normalized by cell viability);
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5TNFa (n= three donors, normalized by cell viability); Figure 10 shows the
effect of certain conpounds of the invention on allergic conjunctival itch;
10Fi gur e b 28tv0341he ef fect of certain conpounds of thecirogestiosr29n
allergic conjunctival itch; and, Figure 12 shows that certain conpounds of
the invention have a dose dependent effect when tested in a nodel for
uveitis. 15 Detailed Description of the Invention The present invention
provi des conpounds having the general formula: 20 25 Wherein Rl is

sel ect ed frpigutd®st@n@utio AN ; 9&créX3h, frovh Biindn ndebpadRR)sBBRREcdbier ei n
R7 is selected fromthe group consisting of H, alkyl and aryl, wherein said
al kyl and aFYFoggythses dangss peimadgedpy self vigbliéor fluoroalkyl; R2 is
selected fromthe group consisting of H and al kyl; WO

2012/ 003414PCT/ US2011/ 042729 R3 is selected fromthe group consisting of H
and al kyl ; Wigereed shoR2 rasdlil&ihg R ANTES doattionh Homthagenhetcroptagesf soitmlacd by

cycl oal kyl ring; : L
Y 5y TNF(gx (n= three donors, normalized by cell viability);

Figure 10 shows the effect of certain compounds of the invention on allergic conjunctival

itch;

10  Figure 11 shows the effect of certain compounds of the invention on allergic conjunctival

itch; and,

Figure 12 shows that certain compounds of the invention have a dose dependent effect

when tested in a model for uveitis.

15
Detailed Description of the Invention
The present invention provides compounds having the general formula:

20
Wherein R; is selected from the group consisting of OR7, N(R7),, and N(R7)SO,R~
wherein R is selected from the group consisting of H, alkyl and aryl, wherein said alkyl
and aryl may be substituted with fluoro or fluoroalkyl;

25

R; is selected from the group consisting of H and alkyl;

20



Xis (CH2)" wherein nis O or an integer of from1l to 3; provided however
that when nis 0 50or 1, R is not OR7. or NR2; R4 is selected fromthe
group consowimg3ak H, al kyl and fluoroal kyl; R5 is sel ecrag2dinom7he group
consi sting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy, 10hal ogen, nitro,
am no, cyano and hydroxy, hal ogen, nitro, am no and cyano-substituted

al kyl, aryl, al koxy or aryl oxy; R6 is selected fromthe group consisting
of H, hydroxy, alkyl, aryl, alkoxy, aryloxy, halogen, nitro, am no, cyano
and hydr oxyR; Rakrgra frofi the %ﬂO@fﬂOﬁl@isﬁt@om an@alkyhsitictdit Rd aAdSRL Kidividaaly ,

al koxy and aryloxy; Zis (CH2)mwherein mis O or an integer of from1l to
3; Y i e topdthbert e fopmmypealiybiipgiconsi sting of 0, S, SO, S and
(CH2) p, wherein p is 0 or an 20integer of froml to 3; Wis selected from
the group consisting of alkyl and aryl; Preferably, Rl is selected fromthe
group consi Xti$ ((HOf whttcandisNRSGRCK3perdT ffomel es abprgyidBR2 howetdr tint efhen abis 9, R3

is H 30Preferably, R4 is al kyl;
5 or 1, R; 1§ not OR;. or NRj;

R4 is selected from the group consisting of H, alkyl and fluoroalkyl;
Rs is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
10  halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted
alkyl, aryl, alkoxy or aryloxy;
R is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted
15  alkyl, aryl, alkoxy and aryloxy;

Z is (CH;),, wherein m is 0 or an integer of from 1 to 3;

Y is selected from the group consisting of O, S, SO, SO, and (CHy),, wherein p is 0 or an
20  integer of from 1 to 3;

W is selected from the group consisting of alkyl and aryl;

Preferably, R, is selected from the group consisting of OH and NHSO,CF3;
25

Preferably, R, is H;

Preferably, Rs is H;

30  Preferably, Ry is alkyl;
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WO 2012/ 003414PCT/ US2011/ 042729 More preferably R4 is nethyl; Preferably,
R5 is selected fromthe group consisting of H £ hydroxy, alkyl, aryl,

al koxy, awwlworynossial ogen, nitro, am no, cyano and hydr orgl/usadio@erv29 nitro,
am no and cyano- 5substituted al kyl, aryl, al koxy, aryloxy; Mre preferably
R5 is selected fromthe group consisting of H, alkyl, alkoxy, hal ogen and
fluorinated al kyl and fluorinated al koxy; 10Most preferably, R5 is selected
fromthe group consisting of chloro, brono and trifluoronethyl;

Pref erabl y, Mérd @efe@-ﬂ@mlﬁﬁemg]gr ably, Zis 0; Preferably, Wis selected
fromthe group consisting of 1soal kyl, cycloal kyl, phenyl and
hal ogen-substituted phenyl; 20More preferably, Wis selected fromthe group

consi sting i I Ky i r . I t

eyl opent y1 PSEATag A LR feb REL A bR RlalitiL 3 My BKFL BSL Mo iyt
25 The nost aploak ehialegtncoimpoanias, cfand hed pyd@senthalagepntiirorandne aseteabed from
the group consi.stin f (3- { 145

- Chl or 0-2- (W-bé‘ﬁqu&dd‘%ﬁ'gr?z"% 611‘93‘31’@@?*9@13] -5 -nmethyl -1 Hpyrazol -3 - y1}
-propionyl)-C, C Ctrifluoronethanesul fonamde, 3- { 1 45

- Chl or 0- 2- ( 2- et hyl - but oxy) - benzy1] -5 -nethyl -1 Hpyrazol -3 -y1} -propionic
aci d, 3- { Mod&SpreBrarpRR i Ritddyfkorh thoogrydp borsmayg pf Hsalkyie blpky, hblogen and

H pyrazol -Sﬂl-lc}/nl PIeRLSRiC ac d

ated a and ﬂuorlna{ted alkoxy;

10  Most preferably, Rs is selected from the group consisting of chloro, bromo and

trifluoromethyl;
Preferably, Y is (CH,);
15  Preferably, Z is O;

Preferably, W is selected from the group consisting of isoalkyl, cycloalkyl, phenyl and
halogen-substituted phenyl;

20  More preferably, W is selected from the group consisting of isoalkyl having from 3 to 6

carbon atoms, cyclobutyl, cyclopentyl and cyclohexyl;
Most preferably, W is cyclopentyl or 3-pentyl;

25  The most preferred compounds of the present invention are selected from the group
consisting of N-(3-{1-[5-Chloro-2-(4-chloro-benzyloxy)-benzyl]-5-methyl-1H-pyrazol-3-
yl}-propionyl)-C,C,C-trifluoromethanesulfonamide,
3-{1-[5-Chloro-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid,
3-{1-[5-Bromo-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid,

30  3-[1-(5-Bromo-2-cyclopentylmethoxybenzyl)-5-methyl-1H-pyrazol-3-yl]-propionic acid,

and,
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303- [1 -(5 -Bronp-2-cycl opentyl net hoxybenzyl)-5 -nethyl-1 H pyrazol -3
-yl]-propionic acid, and, WO 2012/ 003414PCT/ US2011/ 042729 3-

[ 1- ( 2- CycWoperntopb4m@t hoxy-5-tri fl uoromet hyl benzyl) - 5- met egirAskbippsazol - 3- y1]
- propionic acid. Certain of the conmpounds of the present invention may be
prepared according to nmethods 5 for preparing simlar conmpounds as set
forth in published US Patent Application 2007/ 0060596 which is hereby

i ncorporated by reference. As shown in Figure 1 preferably, certain of the
preferred caupeaagsliopéntyhetiixgsemiflioiaethy®BnA RS -piceparedpzdleaeli ng a
{145-Hal o or hal oal ky1-2-(4-chl oro-benzyl oxy or al kyl oxy)-benzy1l]-5-nethyl-
1FprrazoIem3PE@KU§F ehyde with trinethyl phosphonoacetate to yield an
(E)-3-{1-[5-Halo 10 or hal o al kyl-2-(4-chloro-b enzyl oxy or al kyl oxy)-b
enzyl]-5 -nethyl-1H pyrazol -3 -yl} - acrylic acid nethyl ester as shown in
Fi gure 1. PCeften abthe, cosgiodndsadfahe presalténtandoh hom tehecmiralipccontingg &t mogodd
fluoro, chloro and brono, More preferably sald hal

trifl uor%nef%ﬁylprepw Stlarppgmpaidy ag) kS B¥R i @@fg@ﬁeysr Fatent Hepnjicatign

consi sting ?(f @(%dﬁﬁ?%‘%ﬂl@ig'l§q{e§eb§hﬁ{cg ract@d doyakéﬁﬁlen&es apbrapehes ‘ng%'r@ 1

al kyl or cyc nore prefer al Kyl 1s selected fromthe group
consi sting ptﬁbﬂﬂmphm@nnu%ﬂm]ﬂbkybdhawmqguﬁnﬁhhdpﬁmmﬁ1o&ﬂbmnza¢pnmaaﬂdw

el onexyl b CErbhl SSRGS o TRy kS rBS e ey
20 The (E)- ﬁ{{pha{zéretﬁbbeglﬁeﬁgaile%kw&n&hﬂﬁh&Fh&{oqc&%%cy&&wa@(E) _3- {1 [5-Halo_

al kyl oxy) - benzy1] thyl- "1H pyrazol -'3- -acrylic acid nethyl ester is
hydr ogérfat eer tlmlgdlieylcp- (4h@hl@f@l‘b€@g¥igml ay 8lkyloxy)-Beridl]e5-methyl-1H-pyrazol-3-yl} -

hal oal ky1- 2- chI | oxy or alkyl axy) 1 1 az

AT o op BT i BB OBY Rl B Y PR B R A B

the pr eSGnC@ron) @)n@ﬂsﬁﬁ% mfnﬂ@@balcmﬂm éﬁldebﬁarn({ 1- Mordighr&fe@bly said haloalkyl is
hal oal ky1- 2 4- chl or o- benzyl oxy or
al kyl oxy) - nquebytet hy1- 1Hpyr azol - 3- y1}- propi onic acid nethyl ester is
hydrolyzed to yield 3- {1-[5-Hal o or 30hal oal ky1-2-(4-chl oro-benzyl oxy or
al kyl oxy) - benzy1] - 5- net hyl- 1H pyrazol - 3-y1}- propionic acid.

15  Preferably, said alkyloxy is selected from the group consisting of alkyloxy radicals

wherein said alkyl is a branched chain alkyl or cycloalkyl; more preferably said alkyl is
selected from the group consisting of branched chain alkyl having from 4 to 7 carbon
atoms and cycloalkylmethyl wherein said cycloalkyl is cyclobutyl, cyclopentyl or
cyclohexyl and most preferably said alkyl is 3-pentyl or cyclopentylmethyl.

20
The (E)-3-{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or alkyloxy)-benzyl]-5-methyl-
1H-pyrazol-3-yl}-acrylic acid methyl ester is hydrogenated to yield the corresponding 3-
{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or alkyloxy)-benzyl]-5-methyl-1H-
pyrazol-3-yl}-propionic acid.

25

Preferably, said hydrogenation is carried out in the presence of a platinum catalyst.

The 3-{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or alkyloxy)-benzyl]-5-methyl-1H-
pyrazol-3-yl}-propionic acid methyl ester is hydrolyzed . to yield 3-{1-[5-Halo or
30  haloalkyl-2-(4-chloro-benzyloxy or alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-

propionic acid.
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WD 2012/ 003414PCT/ US2011/ 042729 The 3- {1-[5-Hal o or

hal oal ky1- 2- (4-chl oro-benzyl oxy or

al kyl oxy)wbenmyib+1%- net hy1- 1Hpyr azol - 3-y1} - propi oni ¢ acipdTiosygoth@4zzonver t ed
to the corresponding N-(3- {1-[5-halo or hal oal kyl-2-(4-chloro-benzyl oxy or
al kyl oxy) - benzy1] - 5- net hyl- 1H pyrazol - 3-y1} -
S5propionyl)-C, C C-trifluoro-nethanesul fonam de by reacting the 3-
{1-[5-Hal o or hal oal kyl1-2-(4-chl oro-benzyl oxy or

al kyl oxy) - benzy1] - 5- net hyl- 1H pyrazol - 3-y1}- propionic acid with cyanuric
fluoride in the presence of pyridine to yield 3-{1-[5-halo or

hal oal ky1- 2T](1Q13-dE1[éTP@l(bghlza}}q)q§ yi-Zot4-chloro-benzyloxy or alkyloxy)-benzyl]-5-methyl-1H-

| kyl -b - - - 3- - ' - [
ubsequent |9 TEAAGr T grL e Sl AR racntc o AR SRR3R 01530 o,
benzyl oxy olaledlkyll Bl ¢hlberzyniylosy oeilRylbxEbqiyBoemeByl 1IH-propi-ay}- f1 uori de
wth trifluoronEtGanesult nam de in tEﬁ»presence of Pto vield N (3-

{1-[ 5- hal o Berieayt-kyrimtlyore-aptsnssylonsipids,gy tepcting the 3-{1-[5>-Halo or
al kyl oxy) - bgngy 1:25@{(1?419%15&1'2?18)(& 829ks @xy)llbe-nzyl]-s-methyl-1H-pgrazol-3

vlt-
propi onyl)-C C Ctrifluoro-nethanesul fonam de. "15The " f ol I'ow ng g&gnples are
i nt ended t optioplonstacat with hpaqrieSkiotide mvibnproammccTHpyridagenyslddd le[drdild oons

used in Figure t he anpl es be br evi_at e foll onsg: ,20Ac is
ncetyl Do BER Ao Ry PR ey E T abr b T < 1 oom
t enper at ur eproBlbnk BIRRRYhd selkckh B rEhctifig diitl s abutslipld e musHvAr-deshloO
2012/ 003414%8% 6%2011/ 042759 e&% Iy e b{q o @1 e

10  benzyloxy or alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-propionyl fluoride with

trifluoromethanesulfonamide in the presence of DMAP to yield N-(3-{1-[5-halo or
haloalkyl-2-(4-chloro-benzyloxy or alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-
propionyl)-C,C,C-trifluoro-methanesulfonamide.

15  The following examples are intended to illustrate the present invention.

The reagents and conditions used in Figure 1 and the Examples may be abbreviated as

follows:
20  Acis acetyl;
DCM is dichloromethane;
TFA is trifluoroacetic acid;
25
RT is room temperature;

Ph is phenyl;

30 DiBAL-H is diisobutylaluminumhydride;
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DVF is di nethyl formam de;
4- di met hyl am nopyri di ne;

Et is ethyl;
HEPES is 4-

5THF is tetrahydrofuran;

DVAP i s

(2- hydr oxwyetzhylgosfu4pi per azi neet hanesul foni ¢ aci d).
1- [5 -C HLORO - 2- (4- C HLORO BENZYL OXY) - BENZYL]
-YL 1 -PROPI ONYL) - C, C, G TRI FLUOROVETHANESULFONAM DE, 10. 15

10 EXaRIsBo1i/o4dd24 3 - {
-5 -METHYL- 1 H PYRAZOL-3
STEP 1

N - (5- CHLORO- 2- HYDROXY- BENZYL) - HYDRAZI NECARBOXYLI C ACI D TERT- BUTYL ESTER 1

DMEF is dimethylformamide;

Et is ethyl;

5  THF is tetrahydrofuran;

DMAP is 4-dimethylaminopyridine;

HEPES is 4- (2-hydroxyethyl)-1-piperazineethanesulfonic acid).

EXAMPLE 1

N-(3-{1-[5-CHLORO-2-(4-CHLORO-BENZYLOXY)-BENZYL]-5-METHYL-1H-
PYRAZOL-3-YL}-PROPIONYL)-C,C,C-TRIFLUOROMETHANESULFONAMIDE,

10.

STEP 1

N'-(5-CHLORO-2-HYDROXY-BENZYL)-HYDRAZINECARBOXYLIC ACID TERT-
BUTYL ESTER 1

10
15
0]
H
N
\S_O
T N\
N 0] F
N F F
O/\©\
Cl
20

OH

Iz

Cl

ZT

boc



OH C WD 2012/ 003414PCT/ US2011/ 042729 A sol ution of

5-chl or o- 2- hydr oxybenzal dehyde (1.5 g, 9.3 mmol ), tert-butylcarbazate (1.25
g, 9.3 mmwblommwsagetic acid (0.54 nL, 9.3 mml) in CH2EtZ/Us2€ 1mi)729as
stirred 5 under a N2 atnosphere for 30 mn at RT. Then sodi um

triacet oxyborohydride (6.20 g, 27.9 mmol ) was added portion w se and the
resulting mxture was stirred at RT overnight. The reaction was thoroughly
guenched with 2 MHCL (15 nmL) and stirred at RT for 1 h. The reaction

m xture was partitioned between water (50 nlL) and CH2Cl2 (25 nlL). The
aqueous | ayer was extracted with CH2C12 (25 nL). The conbi ned organic

| ayers were 10 washed with water (2 x 75 nL), dried (Na2SO4) and evaporated

tod i ' ' lid, 2 0.9

step 21 (o e 88 S AR e b e 51 2Pt B s gt
ACI D ETHYL @SPER 23 @rnolland asetipsiic (@64 edl, 9.3 mmol) in CH,Cl, (50 mL) was stirred

N - (5-Chl -2-hyd -b 1) - hydr azi boxy] i id - but yl 1
(0.5 s ) PO S o NRBnet Sat 20 TP AT B0 AREFD DBy SAaRe 20 &

i ght. ' ' ' i
overni g e m?r%oly g%@%#_%e%;pr?\g@(gﬁ%@ gﬁg 7 eﬂgﬁhlﬂ@ﬂl@xt}lfgr\@asrsﬁﬁeg YER¥AR ernight.

di ssolved in AcO to a so i

utiron o
et hyl - 2, 4- dTlxopetmawesatheroughBe@dnticl with 2 MhdCl eduint) agd stirx¢duateR s 1 h.

refluxed for, 1 h, .allowed to cogl. a tirred af  RT for eci.pitated
5. Chi or o1 SRR Sl peliedy e tionns) 8 bEel S R ity
ester 2 wasaduebt£l96r ¢ cYRsh&H witht BHRt DD S nﬁ?@ THR1 dogbBRldi Sheias 18dredere
overnight in a desSicator 25yielding 1.2 g §4 9 . '

10  washed with water (2 x 75 mL), dried (Na,SO4) and evaporated to dryness to give

hydrazine 1 as a white solid, 2.6 g (100 %).

STEP 2
1-(5-CHLORO-2-HYDROXY-BENZYL)-5-METHYL-1H-PYRAZOLE-3-
15 CARBOXYLIC ACID ETHYL ESTER 2

OH
O
_N
N™ N
©/\):>//<O/\
Cl

A suspension of N'-(5-Chloro-2-hydroxy-benzyl)-hydrazinecarboxylic acid tert-butyl ester
1 (9.3 mmol) in CH,Cl, was treated with TFA (20 mL) and stirred at RT overnight. The
20  volatiles were removed in vacuo. The residue was dissolved in AcOH (20 mL) and
slowly added to a solution of ethyl-2,4-dioxopentanoate in AcOH (10 mL). The resulting
mixture was refluxed for 1 h, allowed to cool and stirred at RT for 16 h. Precipitated 1-(5-
Chloro-2-hydroxy-benzyl)-5-methyl-1H-pyrazole-3-carboxylic acid ethyl ester 2 was
filtered and washed with ether. The white solid was dried overnight in a dessicator

25  yielding 1.2 g (45%).
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WO 2012/ 003414PCT/ US2011/ 042729 STEP 3 1- [5-CHL ORO-2-(4-CHL

ORO- BENZYLOXY) - BENZYL] -5 - METHYL- 1HPYRAZOLE- 3- CARBOXYLI C ACI D ETHYL ESTER
3. 5 C wWb2oibooas1gol uti on of 145 -Chl oro-2- hydroxy-b ereyA)s2611/042729

-nmet hyl - 1H pyrazol e-3 -carboxylic acid ethyl ester 2 (0.6g, 2.0 nmmol) in
DMF (5 nL) were added potassium carbonate (0.84 g, 6.1 nmol), potassium
iodide (0.34 g, 2.0 mmol) and 4-chl orobenzyl brom de (0.38 g, 2.2 10 mmol).
The resulting m xture was heated at 100 C overnight. The m xture was poured
into water (20 nL) and extracted with B3P {3 x 15 nL). The organic | ayers
wer e conbi ned, washed with brine (30 nL), dried (Na2504) and the volatiles
were renoved in vacuo to give 0.56g (71% of 1-(2-B enzyloxy-5 -chloro-b

o 1d 15 SrEpUAEg e B R S B BB e "5
- METHYL- 1H PPRRXDIH-33-ARBOXWHCHANOD ETHYL ESTER 3.
5

Cl

To a solution of 1-(5-Chloro-2-hydroxy-benzyl)-5-methyl-1H-pyrazole-3-carboxylic acid
ethyl ester 2 (0.6g , 2.0 mmol) in DMF (5 mL) were added potassium carbonate (0.84 g,
6.1 mmol), potassium iodide (0.34 g, 2.0 mmol) and 4-chlorobenzylbromide (0.38 g, 2.2
10 mmol). The resulting mixture was heated at 100 °C overnight. The mixture was poured
into water (20 mL) and extracted with Et;0 (3 x 15 mL). The organic layers were
combined, washed with brine (30 mL), dried (Na,SO4) and the volatiles were removed in
vacuo to give 0.56g (71%) of 1-(2-Benzyloxy-5-chloro-benzyl)-5-methyl-1H-pyrazole-3-

carboxylic acid ethyl ester 3 as a white solid.

15
STEP 4
{1-[5-CHLORO-2-(4-CHLORO-BENZYLOXY)-BENZYL]-5-METHYL-1H-
PYRAZOL-3-YL}-METHANOL, 4
20

OH
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WO 2012/ 003414PCT/ US2011/ 042729 To a solution of ester 3 (0.3g, 0.72 nmol)
in THF (6 nL) under N2 atnosphere was added 1 MLiAIH4 in Et20 (2.2 m,

2. 20 molwo 2éteo8agul ting m xture was stirred at RT for p2rhus2@1huiNa®OH (2
m.) was added dropwi se and the precipitate was renoved by filtration. The
vol atiles were renoved in vacuo. The residue was dissolved in EtOAc (20
m), 5 washed with water (2 x 15 nL), brine (15 nlL), dried (Na2SO4) and
evaporated to dryness to give alcohol 4 as a white solid, 0.16g (60% . STEP

5 {1- [5 -Tbhk s6kfor fést&moggoo. Op BENAXbI) @XYHFRBNAYLindeb Ny, Medddherd ras hdded
OPYRAZOLE- 3- CSI%BALE)E&YDE 5. d (C A)sol ution of %I corzlol dj}f(%r. 5% gole'zg
. J0r(25

mol ) and 0! ¥ MAEESnN#Q (12 e 20H) maied). (Bhessying mixtupgyypy stirFedc
tes quenchels au't NIGREGNELEWERRARE GpfhisTind 0 phsipisl T teb oSt b Balhy S

wi th nore CRRCIRla(ilk® widry .rerhbecdoimgeduivo. | Blyercesitiais washied vddt in Bedises (J0LthIL) ,
dried (Na2504) and .the v&l at il es) were renmpved in vacuo. The residue was

purified® byVRPEEWith yatsr G2 tamly; bigee (1g1eh driod (Mg258s) Hickagrorateddo g53¥masC1 2)

to give al dghydeaiooid 3%s 6&hitsolidd. & 0%&)'3' {1- [5 -CHL ORO-2-(4-CHL
ORO- BENZYL OXY)-BENZYL] -5 - NETHYL-1H " PYRAZOL- 2 53- Y1_4- ACRYLI C ACI D
METHYL ESTER 6.
STEP 5
{1-[5-CHLORO-2-(4-CHLORO-BENZYLOXY)-BENZYL]-5-METHYL-1H-

10 PYRAZOLE-3-CSRBALDEHYDE, S.

Cl

A solution of alcohol 4 (0.57g, 1.3 mmol) and 0.5 M Dess-Martin periodinane (9.05 mL,
4.1 mmol) in CH,Cl, (25 mL) was stirred under N, atmosphere at RT for 3 h. The

15 reaction mixture was quenched with a 10 % aqueous solution of Na,S,0; (10 mL) and
extracted with more CH,Cl, (10 mL). The organic layer was washed with water (10 mL),
dried (Na;SO4) and the volatiles were removed in vacuo. The residue was purified by
MPLC (5 g SiO; cartridge, eluent 70 % iso-hexane — 30 % CH,Cl,) to give aldehyde 5
0.3g (64 %).

20

STEP 6

(E)-3-{1-[5-CHLORO-2-(4-CHLORO-BENZYLOXY)-BENZYL]-5-METHYL-1H-

PYRAZOL-
25 3-YL}-ACRYLIC ACID METHYL ESTER, 6.
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WO 2012/ 003414PCT/ US2011/ 042729 A sol ution of aldehyde 5 (0.25g, 0.65
mmol ), LIClL (0.03 g, 1.21 mmol ), trinethyl phosphonoacetate (0.11 niL, 0.71
mrol ) anowODBwI2@3419 nL, 1.21 mmol) in 5 CH3CN (10 nmL) wasTAis2emac7znder a
N2 atnosphere at RT for 2 h. The reaction m xture was partitioned between 2
M HCL (15 nL) and EtOAc (20 mL). The organic |ayer was separated, washed
wth sat. NaHCO3 (15 nlL), brine (15 nL), dried (Na2SO4) and the vol atiles
were renoved in vacuo to give a crude ester 6, 0.31g (99 % . 10STEP 7 3-
{145 -CHL ORO-2-(4-CHL ORO BENZYL OXY)-BENZYL]-5- METHYL- 1H PYRAZQOL- 3- YLI

- PROPI ONI C ACI D METHYL ESTER, 7. WO 2012/ 003414PCT/ US2011/ 042729 A
suspensi on of unsaturated ester 6 (0.31g, 0.65 mol) and 5 % Pt/ C (0.01 Q)
in THF (6 m.) and MeOH 612 ), previously purged with nitrogen, was
stirred under a hydrogen %sphere (bal 1 oon) at RT overnight. The platinum
was renoved by filtratd rough Hyflo and the filtrate was evaporated to
dryness to afford saturated ester 7, 0.31g (99 5% . STEP 8

A solution of aldehyde § (0.25g, 0.65 mmol), LiCl (0.03 g, 1.21 mmol),
trimethylphosphonoacetate (0.11 mL, 0.71 mmol) and DBU (0.19 mL, 1.21 mmol) in
5 CH;CN (10 mL) was stirred under a N, atmosphere at RT for 2 h. The reaction mixture
was partitioned between 2 M HCI (15 mL) and EtOAc (20 mL). The organic layer was
separated, washed with sat. NaHCO3 (15 mL), brine (15 mL), dried (Na;SO,) and the

volatiles were removed in vacuo to give a crude ester 6, 0.31g (99 %).

10 STEP 7
3-{1-[5-CHLORO-2-(4-CHLORO-BENZYLOXY)-BENZYL]-5-METHYL-1H-
PYRAZOL-3-YL}-PROPIONIC ACID METHYL ESTER, 7.

Cl

15
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3- {1- [5 -CHL ORO-2-(4-CHL ORO BENZYL OXY)-BENZYL] -5- METHYL-1H
PYRAZOL-3-YL 1 -PROPIONIC ACID 8. OH Cl C To a solution of ester 7
(0.31g, OW6=0rmmB414i n THF (5 nL) was added a sol ution ofciriuSkh11@41369 g ,
1.40 mmol ) in water (2 nL) and the resulting m xture was stirred at RT
overnight. The volatiles were renoved in vacuo. The residue was diluted
wth water (5 15 nL) and acidified to pH1 with 2 MHCL. The acid 8 was
isolated by filtration as a white solid and washed with water and dried
over ni ght oxejisptakloh Bf anghessicaaber 6 (®3YE e0d5 9y ahd4 %PyCIDER H in 208 (6
{1- [ 5- CHLORO- 2- ( 4- CHLORO- BENZYLOXY) - BENZYL] - 5- METHYL- 1H-

PYRAZOL- 3- YRIL) PROMaONVI(1 FmUorpoEogsly pwmedonih ot pes Uszd undesp rpdrogen

atmosphere (balloon) at RT overnight. The platinum was removed by filtration through

Hyflo and the filtrate was evaporated to dryness to afford the saturated ester 7, 0.31g (99

5 %).
STEP §
3-{1-[5-CHLORO-2-(4-CHLORO-BENZYLOXY)-BENZYL]-5-METHYL-1H-
PYRAZQOL-3-YL}-PROPIONIC ACID 8.
10
0]
OH
a3
N
Cl

To a solution of ester 7 (0.31g, 0.65 mmol) in THF (5 mL) was added a solution of LiOH
(0.06 g , 1.40 mmol) in water (2 mL) and the resulting mixture was stirred at RT
overnight. The volatiles were removed in vacuo. The residue was diluted with water (5
15 mL) and acidified to pH 1 with 2 M HCl. The acid 8 was isolated by filtration as a white
solid and washed with water and dried overnight over KOH in a dessicator to yield 0.09¢g

(34 %).
STEP 9

20 3-{1-[5-CHLORO-2-(4-CHLORO-BENZYLOXY)-BENZYL]-5-METHYL-1H-
PYRAZOL-3-YL}-PROPIONYL FLUORIDE 9.
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C C To a solution of acid 8 (0.19g, 0.46 mol) in dry THF under a N2
at m was added 60i ut of pyridine and 300 iut (3.4 mmol) of cyanuric

fl uori de.wohei2zmoxdiure was refluxed for 2 5 hours, cool eg#Crascaanu2729
tenperature, diluted with Et 0Ac and washed with water and brine. After
drying over MgSO4, solvents were renoved in vacuo to yield 0.14g (72% of
crude acid fluoride. The crude acid fluoride was used in the next step

wi thout further purification 10 W) 2012/ 003414PCT/ US2011/ 042729 STEP 10
N(3- {1- [5 -C HLORO -2-(4-C HLORO BENZYL OXY)-BENZYL] -5 - METHYL-1H
PYRAZOL-3 -YL } -PROPIONYL)-C, C, C TRl FLUORO- METHANESULFONAM DE, 10. 5 0O\ H
S=0 OAF

Cl

To a solution of acid 8 (0.19g, 0.46 mmol) in dry THF under a N, atm was added 60 uL of
pyridine and 300 pL (3.4 mmol) of cyanuric fluoride. The mixture was refluxed for 2
5  hours, cooled to room temperature, diluted with EtOAc and washed with water and brine.
After drying over MgSQO,, solvents were removed in vacuo to yield 0.14g (72%) of crude
acid fluoride. The crude acid fluoride was used in the next step without further

purification

10

31



FFC C To a solution of acid fluoride 9 (0.14g, 0.33 nmml) and DVAP
0.161g (1.3 mol) in dry DCM trifl uoronethanesul fonam de 0.147g (0. 98nmol )
was addedwobhe/msauure was stirred under a nitrogen at nepephmse@tpe7246 hours
before diluting with Et OAc. The organic 10 phase was washed with 2M HC1,
foll owed by brine, dried over My504 and evaporated to dryness. The crude
acyl sul phonam de 10 was purified on silica to yield 0.13g as a white solid
(72 9%9. Exanple 2 153- {145 -Chl oro-2-(2-ethyl-butoxy)-benzyl]-5

-met hyl - 1Hpyrazol -3 -yl} -propionic agm#pid7. Stepl WO

2012/ 003414PCT/ US2011/ 042729

1- ( 2- Benzyl ox¥)-(8- @hﬂ50¢HL@879:9151 @h@?\ﬁ&@%@éﬁ%‘ﬂr%@dr%M@THXLaHﬂﬂ

Erarpic°1, & epa Al PR CRIVRY T CRNTOREROR SR MR LRI
brom de. Step2

10[ 1- (2- Benzyl oxy-5-chl or o- benzyl) - 5- net hyI 1H pyrazol - 3-y1] - met hanol , 12.
7.-CH

I

—

4
\/

”@g

To a solution of acid fluoride 9 (0.14g, 0.33 mmol) and DMAP 0.161g (1.3 mmol) in dry
DCM, trifluoromethanesulfonamide 0.147g (0.98mmol) was added. The mixture was
stirred under a nitrogen atmosphere for 16 hours before diluting with EtOAc. The organic
10  phase was washed with 2M HCI, followed by brine, dried over MgSQO4 and evaporated to

dryness. The crude acyl sulphonamide 10 was purified on silica to yield 0.13g as a white
solid (72 %).

Example 2
15  3-{1-[5-Chloro-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl }-propionic acid, 17.

Stepl

OH
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,\\'N The title conpound was prepared followi ng the nethod in Exanple 1,
Step 4. Step 3 151 -(2-B enzyloxy-5 -chloro -b enzyl)-5 -nethyl -1

H pyr azolwe2orxomsdi4al dehyde, 13. WD 2012/ 003414PCT/ US2@t1/t34R11 292729

The title conmpound was prepared followi ng the nethod in Exanple 1, Step 5.
5Step 4 (E)-3 -[1-(2-Benzyloxy-5 -chloro-b enzyl)-5 -nethyl - 1H pyrazol -3
-yl] -acrylic acid nethyl ester, 14.

1-(2-Benzyloxy-5-chloro-benzyl)-5-methyl-1H-pyrazole-3-carboxylic acid ethyl ester, 11.

Cl

The title compound was prepared following the method in Example 1, Step3 but

substituting 4-chlorobenzyl bromide with benzyl bromide.

Step2

10 [1-(2-Benzyloxy-5-chloro-benzyl)-5-methyl-1H-pyrazol-3-yl]-methanol, 12.

Cl

The title compound was prepared following the method in Example 1, Step 4.

Step 3
15  1-(2-Benzyloxy-5-chloro-benzyl)-5-methyl-1H-pyrazole-3-carbaldehyde, 13.

33



10To a stirred solution of aldehyde 13, (1g, 2.9mmol) in THF was added
(met hoxycar bonyl net hyl ene) tri phenyl phosphorane, 2g (6mmol). The m xture was
stirred avonommosaaperature for 70 hours. The m xture wesTdisbarti@c7es t h

Et OAc and the organic phase was washed with 2M HCl, saturated NaHCO3 and
brine, dried over My504 and evaporated in vacuo. The crude unsaturated
ester 14 was purified on silica to yield 1.2 g as 15a white solid (99 9.
WO 2012/ 003414PCT/ US2011/ 042729 STEP 5 3 - [145 -C hl oro-2-hydroxy-b
enzyl)-5 -nethyl-1H pyrazol-3 -yl] -propionic acid nethyl ester, 15. A
stirred solution of unsaturated ester 14, (1.2g, 2.9 mol) and Pt02, 0.12g
in acetic acid 5 (25nm.) and conc. HCL (5nlL) was hydrogenated at room
tenperature for 16 hourg=dhe catal yst was renoved by filtration through
Hyflo and the filtr was evaporated to dryness to afford the saturated
ester 15, 0.8g (9 _NStep 6 103- {145 -Chl oro-2-(2-ethyl -butoxy)-b
enzyl] -5 -nethyl -1H Qyrazol -3 -yl} -propionicacid nethyl ester 16 CI 0/ To
a solution gf 3- {1- J[5 -C hloro-2-(2-ethyl-butoxy)-b enzyl] -5

-nmet hyl- 1H pyre -yl} - 15 propionic acid nethyl ester 15 (0.2g, 0.63
mmol) in DVF (B wer e added potassium carbonate 0.15 g (1.26 nmol),

t et rabut yl anmonmhy odl 0 093g and 3- chl oronet hyl pentane 0.15 g (1. 26
mol ). The resulting m xt as heated at 150 Cin a mcrowave reactor.
The m xture was poured int ater and extracted with EtOAc. The organic

| ayers were conbi ned, washed with brine (30 nL), dried (My504) and the

The title compound was prepared following the method in Example 1, Step 5.

5 Step4
(E)-3-[1-(2-Benzyloxy-5-chloro-benzyl)-5-methyl-1H-pyrazol-3-yl]-acrylic
acid methyl ester, 14.

Cl

10 To a stirred solution of aldehyde 13, (lg, 2.9mmol) in THF was added
(methoxycarbonylmethylene)triphenylphosphorane, 2g (6mmol). The mixture was stirred
at room temperature for 70 hours. The mixture was diluted with EtOAc and the organic
phase was washed with 2M HCI, saturated NaHCO3 and brine, dried over MgSQO4 and
evaporated in vacuo. The crude unsaturated ester 14 was purified on silica to yield 1.2 g as

15  a white solid (99 %).
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20vol atiles were renoved in vacuo to give 0.21g (84% of the nethyl ester
16 as a white solid. Step 7 3- {145 -Chl oro-2-(2-ethyl-butoxy)-b enzyl]-5

- met hyl - Wopyrzmed143 -yl} -propionic acid, 17. WO PCT/US2011/042729

2012/ 003414PCT/ US2011/ 042729 / The title conpound was prepared follow ng
the nethod in Exanple 1, Step 8. Exanple 3 53-

{145- Br onp- 2- ( 2- et hyl - but oxy) - benzyl] - 5- et hy1- 1H pyr azol - 3-y1} - propi oni c
acid, 18. The title conmpound was prepared follow ng the nethods
described in exanple 1 and exanple 2 bigTE&rting initially (exanple 1 step

1) with 5-brono-2-hydroxybenzal dehyde. 10 Exanple 3ﬂa) o )
3-[1-(5-Chloro-2-hydroxy-benzyl)-5-methyl-1H-pyrazol-3-yl]-propionic  acid  methyl

ester, 15.

A stirred solution of unsaturated ester 14, (1.2g, 2.9 mmol) and PtO,, 0.12g in acetic acid
5 (25mL) and conc. HCI (5mL) was hydrogenated at room temperature for 16 hours. The

catalyst was removed by filtration through Hyflo and the filtrate was evaporated to

dryness to afford the saturated ester 15, 0.8g (90 %).

Step 6
10  3-{1-[5-Chloro-2-(2-ethyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-propionic acid
methyl ester 16

Cl

To a solution of 3-{1-[5-Chloro-2-(2-ethyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl}-
15  propionic acid methyl ester 15 (0.2g , 0.63 mmol) in DMF (5 mL) were added potassium
carbonate 0.15 g (1.26 mmol), tetrabutylammonium iodide 0.03g and 3-
chloromethylpentane 0.15 g (1.26 mmol). The resulting mixture was heated at 150 °C in a
microwave reactor. The mixture was poured into water and extracted with EtOAc. The
organic layers were combined, washed with brine (30 mL), dried (MgSO,) and the
20  volatiles were removed in vacuo to give 0.21g (84%) of the methyl ester 16 as a white

solid.

Step 7
3-{1-[5-Chloro-2-(2-ethyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid, 17.
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3- { 1 45 -Chloro-2-(2-ethyl-butoxy)-b enzyl] -5 -nethyl- 1H pyrazol-3 -yl}
-propionic acid, is prepared in a simlar manner starting initially with

5- chl or o-weohytroozspbenzal dehyde. WO 2012/ 003414PCT/ US202tnas2nad4izzanpl e 4
3-[1-(5 -Bronp-2-cycl opentyl met hoxybenzyl)-5 -nethyl-1 H pyrazol -3
-yl]-propionic acid 19. The title conpound was prepared follow ng the
nmet hods described in exanple 1 and exanple 2 but starting initially
(exanple 1 step 1) with 5-bronp-2-hydroxybenzal dehyde and repl aci ng

3-chl oronet hyl pentane in exanple 2 step 6 with chl oronet hyl cycl opentane. 10
Exanple 4(a) 3- [1 -(5 -Chloro-2-cycl opentyl net hoxybenzyl)-5 -nethyl -

H pyrazol -3 -yl]-propion acid is also prepared follow ng the nethods
described in exanple 1 an xXxdpl e 2 but starting initially (exanple 1 step
1) with 5-chloro-2-hyd benzal dehyde and repl aci ng 3-

15chl or onet hyl pent gne\i n exanple 2 step 6 with chloronethyl cycl opentane .
Exanple 5 3- [1 - Cytlopentylnethoxy 5 -trifluoronethyl benzyl)-5

-met hyl -1 H pyrazol -'8 -y1]- propionic acid, 19.

A

The title compound was prepared following the method in Example 1, Step 8.

Example 3
5  3-{1-[5-Bromo-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid, 18.

OH

The title compound was prepared following the methods described in example 1 and
example 2 but starting initially (example 1 step 1) with 5-bromo-2-hydroxybenzaldehyde.
10  Example 3(a)

3-{1-[5-Chloro-2-(2-ethyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid, is

prepared in a similar manner starting initially with 5-chloro-2-hydroxybenzaldehyde.
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WO 2012/ 003414PCT/ US2011/ 042729 The title conpound was prepared
follow ng the nethods described in exanple 1 and exanple 2 but starting
initiall ywoOesemoba4l step 1)with 5-trifluoronethyl-2- 5poydrsexyerrzal dehyde
and repl aci ng 3-chl oronet hyl pentane in exanple 2 step 6 with

chl oronet hyl cycl opent ane. The present invention provides a nethod of naking
3-{1-[5-Hal o or hal oal kyl-2-(4- chloro-benzyl oxy or

4- chl or o- al kyl oxy) - benzyl] -5 -nethyl- 1H pyrazol-3 -yl1} -propionic 1l0acid
whi ch conprEgg@splbydrol yzing a 3- {1-[5-Halo or

hal oal ky1- 2- (4-chl oro-benzyl oxy or 4-chl oro-al kyl oxy) - benzyl] -5 -nethyl -
1H pyr azol - 3[1y3-Brempo-@piychipentgimathostbhyty eSnethyl{1dl-pyreta-Byl [{ptedidnitiatid or
hal oal ky1- 2-(4-chl or o- benzyl oxy or 4-chloro- al kyl oxy)-benzyl]-5-

met hyl- 1H p¥t-azol - 3-y1}-propionic acid, wherein said halo is selected from
t he group consisting of fluoro, chloro and bronp, e.g. said hal oal kyl may
be trifluoronethyl. 15 Preferably, said al kyl oxy may be selected fromthe
group consi sting of al kyl oxy wherein said al kyl conprises from4 to 7
carbon atons Preferabl Y said alkyl may be selected fromthe group
consi sting of 3-pentyl and 2 | opentyl methyl. Said 3- {1-[5-Halo or

hal oal ky1l-2-(4-chloro-b Qg%r 4- chl or o- al kyl oxy) - benzy1] - 5-

met hyl - 1H pyrazol - 3- -propionic acid nay be prepared by hydrogenating the
WD 2012/ 003414PCT/ U, 20/ /1042729

Br

5
The title compound was prepared following the methods described in example 1 and
example 2 but starting initially (example 1 step 1) with 5-bromo-2-hydroxybenzaldehyde
and replacing 3-chloromethylpentane in example 2 step 6 with chloromethylcyclopentane.

10

Example 4(a)
3-[1-(5-Chloro-2-cyclopentylmethoxybenzyl)-5-methyl-1H-pyrazol-3-yl]-propionic acid
is also prepared following the methods described in example 1 and example 2 but starting
initially (example 1 step 1) with 5-chloro-2-hydroxybenzaldehyde and replacing 3-

15  chloromethylpentane in example 2 step 6 with chloromethylcyclopentane .
Example 5

3-[1-(2-Cyclopentylmethoxy-5-trifluoromethylbenzyl)-5-methyl-1H-pyrazol-3-yl]-

propionic acid, 19.
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corresponding (E)-3-{1-[5-Hal o or hal oal kyl-2-(4-chl oro-benzyl oxy or

4- chl or oal kyl oxy) - benzyl] - 5- met hy1- 1H pyrazol - 3-y1} -acrylic acid nethyl
ester to woebrtk/®34141-[5- Hal o or hal oal kyl- 2- (4-chl or o- pemasbet w4709

4- chl or o- al kyl oxy) - benzy1] - 5-met hyl- 1Hpyr azol - 3-yl1}-propionic acid, e.g.
sai d hydrogenation may be carried out in the presence 5of a platinum
catalyst. Said (E)-3-{1-[5-Hal o or hal oal kyl-2-(4-chl oro-benzyl oxy or

4- chl or o- al kyl oxy) - benzyl] - 5-net hyl-1H pyrazol-3-y1l} -acrylic acid nethyl
ester may be prepared by reacting trinmethyl phosphonoacetate with the
correspondi ng {1-[5-Hal o or hal oal kyl-2-(4-chloro- 1 O benzyl oxy or

4- chl oro- al kyl oxy) - benzy1] - 5- get hyl - 1H pyr azol e- 3- car bal dehyde to yield
said (E)-3-{1-[5-Hal o or hal odl kyl-2-(4-chl oro-benzyl oxy or

4- chl or o- al kyl oxy) - benzyl teyl - 1 Hpyrazol-3 -yl} -acrylic acid

met hyl ester. As can hderstood fromthe above exanpl es, the present

i nvention al so providgs 15met hod of nmaking N-(3- {1-[5-halo or

hal oal ky1- 2- (4-chl or0-tghzyl oxy or 4-chloro- al kyl oxy)-b enzyl] -5 - et hyl -
1 Hpyrazol -Fyl} -propionyl)-C C Ctrifluoronethanesul fonam de conprising

the step of : g the corresponding. 3- {1-[5-Halo or
hal oal ky1- 2-(4-ch benzyl oxy or
4- chl or o- al kyl oxy)~& §1] -5-methyl- 1H pyrazol - 3-yl} -propionic acid with

cyanuric fluoride to yigld 3-{1-[5-halo or hal oal kyl-2-(4- 2
Ochl or o- benzyl oxy or 4- -al kyl oxy) -benzyl] -5 -nethyl- 1H pyrazol -3
-yl} -propionyl fluoride & b) reacting said .3-{1-[5-halo or
hal oal ky1- 2- (4-chl or o- ben xy or 4- chloro-al kyl oxy) - benzyl]-5
-nmet hyl- 1H pyrazol -3 -yl1} -propionyl quoride with
trifluoronmethanesul fonam de to yield N ( él [ 5-hal o
hal oal ky1- 21 '(@U&lmcempb%m%mgp%?d ioléqWIBgd %l@@;}hl%%@y(}eﬁfféb?ﬁylﬂ expmple 1 and
-nmet hyl-1H | 5 31,3y -t 5 )

met hanesul f%ér%grﬁn%c;ez ut %}ea?té QH{U‘S%Q d esxtgg1 1, (a éts[J rri e?in O?Jtmflhhomﬁethyl 2
presence of hp&ox@emlmgds and rsplepmgba chlsrommthylp@tmt in pxdnlyde [ eepne evidf
DVAP. 30 The abov ? ounds were tested for PG antagoni st activity as
fol | ows usiﬁﬁmﬁaﬁgﬁ’%ggwﬁﬂﬁﬁﬁnt prostanoid receptor (DPi, EP1 4, FP, IP and
TP) stable cell lines: WD 2012/ 003414PCT/ US2011/042729 In order to measure
the response of Gs and G coupled prostanoid receptors as a Ca2' signal,
chi neric G Phopresant oDsmsoneoridas e thett®dats inenkdrg 3- {11[5ré1§11®01eha1®t19r1é78@h ng human
]E) gffgﬁg?' d %fo-bEellal%y'lg'ky or 4-cf110f0-31[11910;§)-{)§ncz§1ﬁt50 rrnsethm?rlﬁ-peysrgzaé? |3| ﬁp pI‘OplOIllC

10 acid which comprises hydrolyzing a 3-{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or

4-chloro-alkyloxy)-benzyl]-5-methyl-1H-pyrazol-3-yl} -propionic acid methyl ester, to
yield 3-{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or 4-chloro- alkyloxy)-benzyl]-5-
methyl-1H-pyrazol-3-yl} -propionic acid, wherein said halo is selected from the group
consisting of fluoro, chloro and bromo, ¢.g. said haloalkyl may be trifluoromethyl.

15
Preferably,said alkyloxy may be selected from the group consisting of alkyloxy wherein

said alkyl comprises from 4 to 7 carbon atoms

Preferably, said alkyl may be selected from the group consisting of 3-pentyl and
20  cyclopentylmethyl.

Said 3-{1-[5-Halo or haloalkyl-2-(4-chloro-benzyloxy or 4-chloro-alkyloxy)-benzyl]-5-
methyl-1H-pyrazol-3-yl}-propionic acid may be prepared by hydrogenating the
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5 Briefly, human prostanoid DP1l, EP2, and EP4 receptor cDNAs were
co-transfected with chineric Ggs cDNA contai ni ng a haemaggl ut ani n (HA)

epi t ope; Wormare/qsqast anoi d EP3 receptors were co-transfeeteasesttifoszzdd nmeri c
&qi - HA; human EPi, FP, I P, and TP receptor cDNAs were expressed with no
exogenous G proteins. G&gs and Ggi chinmeric cDNAs 10 (Ml ecul ar Devi ces,
Sunnyval e, CA, U S A ), as well as cDNAs of prostanoid receptors, were
cloned into a pCEP4 vector with a hygronycin B sel ection marker.

Transf ect i ogorid3pénditi<- @%Ewmﬁps ol MraBallyl-2i#LsIdbGRA 108Nt beR)chib!
was achi eved by the FUGENE 6 transfection Reagent (Roche Applied Science,
| ndi anapol i @lkylpw)-mllésmawleIHrpaﬁ@?péétYé}r@@'ya@ peldsapdyt edcratocyeld frd11é-

hygr onyci n i Sta i 15 t.ai g epi 111
& prot oi n chEPesk T B e S P PR B AR i ST B
anti - nouse pikaraddogl enepiomntacllody. axid hiydrogenamdnghaypbe oxridasat in the presence
(HRP) - conj ugat ed .secondary anti body, while functional expression of

prost andi d ety cyaystet ect ed by FLIPR screening (Matias et al., 2004).
These stable cell lines were validated using previously published

ant agoni sts at 10pA/ 1 against serial dilutions of standard agoni sts by
20FLI PR f unB4id 6hpB- {dqSd¥do DohalGdRH-S{4okdbiorlopngglexyl es 4-chlveat alieloxw)-ber@y Y-

signaling studige re rformed using a, FLI PR TETRA syst Mol. ecul ar

Pect ces o e e S mer e BY HEARE oughput
i nstrument. ﬁf?ﬁeﬂ%ﬂblﬁds?ﬁ&ﬁﬁc@%&%%ﬁl the c@@éypbﬂdﬁng{aﬁs-thgr@!hmglk?ﬁgqmcﬁtoe& W th
GPCRs and ion channels. 25 Cells were seeded at a density of 5 x 104

cel | s/ vdl | banzBioswent-chirg-albyloxy)-henzyblal-awthybil dleryraed!¢-3-carhaddehiyde togreld
384-wel | pl at ( i i ences,, Franklin l.ake NJ A all owed.to
attach over Snailcgﬁ%)'fﬁ 'Eén'%;%?loc%rgla Ooarlkyé'tﬁ@ﬁbr?hbgn@g%ys0%&3 0%%%11%91%%%%&1 Wi ce
Wi t h HBSS- HERRSh WUH-pyratdiiedikis lacbalcaiRtedcthal ést@ol uti on wit hout bi carbonate
and phenol red, 20nmM HEPES, pH 7.4) using an ELx405 Sel ect CW M cropl ate

Washer (Bi oTek, 30Wnooski, VT, USA). After 60 mn of dye-loading in the

dar k using c@%z - | {4 - J . 1 , USA),
at a final %g?]%nen r%at%?sg%ddo%g@ ﬂgéle%ﬁ %Eﬁaﬁﬁ%@ ’ QW"S%%?‘%%‘%%’%%%%% 042729
pl at es er emutholl @f mdk inige$3 4l 4] B-hbBSS-hialloRES1-B(# fchtord-benaiimyeorekdds®- dye and

| eavi ng 5091 of buffer _in each well. The plates he | aced in the

FLI PR fI'ETRAg]k}ﬁlgﬂt’))ﬁl?@wl]'éﬁ@e%ypbﬂéﬁ're{zﬁl'éé’&ﬁpfolﬁf%yﬁféi%’éfﬁgu eN- 211377 was
added in a ge@lndlHiEnite (&apHsiHE e St cﬁ‘(é()eregdtﬂ?th&é’d}i?&ﬁér{cﬁﬁg P'ﬁ%l-gﬁ-PﬂléllM
0.3gM 11.1M 3ILIM 101.1M and 301LI'M or 5 0.067gM O IiuM 0.241M

0. 3gM 0. 6 7gMalcatid/1-R-(4Ldhiorbdrenzgbk s oA-ehlosxpkelosy RoenZH | Semeibty bt H-pysddobr 4. 5

mnutes, a 7-point.seria i lution of the standar nist . for th

o semond iaPubishtr s wih Bine Blorint WP r da iy atagrdonngr
concentapt i gNSrol @By 16y oddWhiofo-R }-BenkQt] e thS &N Hadyreliol Bty prd ment s
for cells expreossi %@é %Sl,,l?l%n I‘eCOITny%;NB,n}[ %%?,] EPi th%dlépzaéyép& Ig‘PApf@rlgg’i&ﬂ}gnd | P

1 1 1 1
receptors. fridgaed (Pasatingspid . Bd | dodnbnerchatepdnil St (ddhloredbenartaxy eetonbi nant
TP receptorg was .from,10- 1 toQ - HBSS; HEPES buf f gr s .used as the
negat ve. corlid BreruppREnalte i B LB SR LAo R W B LD
(l'ight em t{rifgrahabitks@fkeiainadd ©idl NABO{ PSR @R dalelk§is2-0h ciidfo-baasloxed
through an emssion filter at 515-575nm Assag pl ates were read for 3.5
mi nut es usi Hg-eHeromlkprrpTnzy Hrempdsk | Hivraakd-yl hrrapiswdse e driflperensi t y

was recgy degd fal.Ea6aaL! - On each plate, 15 negative controls, dose
response of positive controls, and co-treatnents of antagoni stagonist for
each dose were in triplicates. Standard agonists were as follows: DP =BW

245C, EP1-EP4=PGE2, FP =17-phenyl -PG-2," | P =C caprqst, and TP =U-466109.
The peak { I redderei %m@é@qaﬁ%’e@a% e IPreseRteA MY Hg g S%&éte&gbiléssed
rel ative tocygtl Ght6n BRYrERLS: ¥ HAe standard agonist at 10-6M (the
positive control). To obtain concentration-

30  The above compounds were tested for PG antagonist activity as follows using human

recombinant prostanoid receptor (DP;, EP;.4, FP, IP and TP) stable cell lines:
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2 Oresponse curves, conpounds were tested in triplicate in each plate over
the desired concentration range. Ca2+ Signal Studies on Human Reconbi nant
Pr ost anoiwloReapsan DP2 25FLI PR functi onal assays were eomdiseéi@d4xn9
MIlipore to nonitor the activity anti- asthmatic agai nst human DP2
receptors stably expressed in the Chem5 proprietary host cell line
generated by MIlipore. Prior to standard agoni st addition, the conpounds
were spotted at 101M al ong with vehicle control (1% Ethanol in HBSS- HEPES
buffer) across the assay wells. The assay plate was incubated at room

tenperature for 10 minutes in the 30dark. Then an 8-point serial dilution
dose responBeofdebin MFaguathe resporsi it Gt pred 6x sAdRied persbpt ropaporsygssa Ca

per f or med. y aQl.at: NG i t he. .
2012/ 003414@%%%‘5@5%? E%@gln%ﬁ%%g%%ﬁ?‘wgoctégs@%%cogg?r% oS e
col | ect ed tprostah@id Dt eEPC5 0PV, uets TP Thep@ssays csabkshddae fdtowseast 3 ti mes
to give n=3. Data Processing 5AI|l plates were subjected to appropriate
basel i n@ correcti ons. Maxi mum fluorescence values were exported. The raw
data of n=lpmesy Mnth RHAGEAS 9P DEPACHAVESYrBER6 UONAY IRBIbARALICEEINRST ON
curve fit to calculate the percentage activity of each data point relative
to the posi tlimericdnt cDNA <otadignd habreagglaadiar @ AAgemiopt:) huritire prastaBoidf EPhi s
data were exported to Gra d,Prism4 to.c ul ate the avera C50 of the
ot andar 0 agHLYS werd eHARRESH tit Rie SR bRt PaTTORT o T e A dgRrLer
required tochRAkBidre ablestdaewsth adatdbeAARNGSIroRAlsi VGLYndNe!EcHimbas RN
usi ng nonlinear regression curve fit, with constraints of lqoottom const ant
equal tl® 0 @vielcewdpr Rovisesadtnmyakel Cio ULBON. ), @Galveall ast ¢LINAs o f Kpstanpihtcagriotisst
Concentration]! (1C50/ EC5Q-,1).. Wien,nqg ant agoni,s s detected or when. Kb
10, 000nm | ThE cAed R ER Vet ROn e R TR R HhGE Fa el o
the above tHSK-IW BBRA @pofcieBair VirlABL&Hcdr, anbigéOWellABS kchleved by the FuGENE

6 transfection Reagent (Roche Applied Science, Indianapolis, IN, USA). Stable

transfectants were selected according to hygromycin resistance. Because Gy and Gg;
15  contained an HA epitope, G-protein expression was detected by Western blotting analysis
using anti-mouse HA monoclonal antibody and horseradish peroxidase (HRP)-conjugated
secondary antibody, while functional expression of prostanoid receptors was detected by
FLIPR screening (Matias et al., 2004). These stable cell lines were validated using
previously published antagonists at 10uM against serial dilutions of standard agonists by

20  FLIPR functional assays for Ca®" Signaling (as described below).

Ca’' signaling studies were performed using a FLIPR TETRA system (Molecular
Devices, Sunnyvale, CA, USA) in the 384-format. This is a high-throughput instrument
for cell-based assays to monitor Ca*" signaling associated with GPCRs and ion channels.
25  Cells were seeded at a density of 5 x 10" cells/well in BioCoat poly-D-lysine coated, black
wall, clear bottom 384-well plates (BD Biosciences, Franklin lakes, NJ, USA) and
allowed to attach overnight in an incubator at 37°C. The cells were then washed twice
with HBSS-HEPES buffer (Hanks’ balanced salt solution without bicarbonate and phenol
red, 20mM HEPES, pH 7.4) using an ELx405 Select CW Microplate Washer (BioTek,
30  Winooski, VT, USA). After 60 min of dye-loading in the dark using the Ca*'-sensitive
dye Fluo-4AM (Invitrogen, Carlsbad, CA, USA), at a final concentration of 2 x 10°M, the
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Exanpl e No. FP DPi EPi EP2 EP3 EP4 IP TP 1 140 280 22 3100 1400 150 620

10
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plates were washed 4 times with HBSS-HEPES buffer to remove excess dye and leaving
50ul of buffer in each well. The plates were then placed in the FLIPR TETRA instrument
and allowed to equilibrate at 37°C. AGN-211377 was added in a 25ul volume to each
well to give final concentrations of 0.1uM, 0.3uM, 1uM, 3uM, 10uM, and 30uM; or
0.067uM, 0.1uM, 0.2uM, 0.3uM, 0.67uM, and 1uM for cells over-expressing TP
receptors. After 4.5 minutes, a 7-point serial dilution of the standard agonist for the
corresponding receptor, in a 25ul volume was injected at the final concentrations from 10
"M to 10°M in 10-fold serial dilution increments for cells expressing human recombinant
DP,, EP,, EP;, EP3, EP4, FP, and IP receptors. The dose range for the standard agonist for
human recombinant TP receptors was from 107°M to 10°M. HBSS-HEPES buffer was
used as the negative control for the standard agonists. Cells were excited with LED (light
emitting diode) excitation at 470-495nm and emission was measured through an emission
filter at 515-575nm. Assay plates were read for 3.5 minutes using the FLIPR™ ™ The
peak increase in fluorescence intensity was recorded for each well. On each plate,
negative controls, dose response of positive controls, and co-treatments of antagonist-
agonist for each dose were in triplicates. Standard agonists were as follows: DP =BW
245C, EP,-EP,=PGE,, FP =17-phenyl-PGF,,, IP =Cicaprost, and TP =U-46619. The peak
fluorescence change in each well containing drug was expressed relative to vehicle
controls with the standard agonist at 10°M (the positive control). To obtain concentration-
response curves, compounds were tested in triplicate in each plate over the desired

concentration range.

Ca’" Signal Studies on Human Recombinant Prostanoid Receptor DP,

FLIPR functional assays were conducted at Millipore to monitor the activity anti-
asthmatic against human DP, receptors stably expressed in the Chem-5 proprietary host
cell line generated by Millipore. Prior to standard agonist addition, the compounds were
spotted at 10uM along with vehicle control (1% Ethanol in HBSS-HEPES buffer) across
the assay wells. The assay plate was incubated at room temperature for 10 minutes in the
dark. Then an 8-point serial dilution dose response from 107*M to 10°M of the standard

agonist PGD, was performed. Assay plates were read for 90 seconds using the
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FLIPR™ ™A The fluorescence measurements were collected to calculate 1Csq values. The

assays were done at least 3 times to give n=3.

Data Processing

All plates were subjected to appropriate baseline corrections. Maximum fluorescence
values were exported. The raw data of n=1 was first processed by Activity Base using
nonlinear regression curve fit to calculate the percentage activity of each data point
relative to the positive control (=10°M of the standard agonist). Then n=3 of this data
were exported to GraphPad Prism 4 to calculate the average ECsg of the standard agonist,
and the ICsy (the concentration of the antagonist required to inhibit half the standard
agonist activity) were calculated using nonlinear regression curve fit, with constraints of
bottom constant equal to 0 and top constant equal to 100. Calculation of Kb = [Antagonist
Concentration]/ (ICso/ECsp-1). When no antagonism was detected or when Kb

>10,000nM, the antagonist is defined as not active (NA).

The results of the above testing are reported in TABLE 1, below.

TABLE 1

Example No. | FP | DP, | EP, | EP; EP; EP, 1P TP
1 140 | 280 22 | 3100 | 1400 150 620 12

4a 110 | 280 80 | 4500 | NA 180 1200 3

5 63 | 220 24 | 3400 | NA 240 | 6800 7

3a 180 | 220 71 | 2900 | 7100 68 1100 5
4 75 | 240 24 | 1200 | 7800 120 1600 30

3 75 140 40 | 2300 | NA &5 1600 9

(FLIPR) Ky, (nM), NA = inactive
As shown in TABLE 1, the preferred compounds of this invention are pan antagonists

having activity at the FP, DP, EP;, EP4 and TP receptors, but are inactive at the EP, and

EP;receptors. Thus, these compounds have a biological selectivity profile making them
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useful in treating diseases and conditions which are mediated by the EP, and/or EP;

receptors, without the side effects mediated by the FP, DP, EP;, EP4 and TP receptors.

Thus, the compounds of this invention compound may be administered to treat DP1, FP,

EP1, TP and/or EP4 receptor mediated diseases or conditions.

For example, said condition or disease may be related to inflammation, or said DP1 , FP,
EP1, TP and/or EP4 receptor mediated condition or disease may be selected from the
group consisting of allergic conditions, asthma, allergic asthma, allergic rhinitis, uveitis
and related disorders , atherosclerosis, blood coagulation disorders, bone disorders,
cancer, cellular neoplastic transformations, chronic obstructive pulmonary diseases and
other forms of lung inflammation, congestive heart failure, diabetic retinopathy, diseases
or conditions requiring a treatment of anti-coagulation, diseases requiring control of bone
formation and resorption, fertility disorders, , gangrene, glaucoma, hyperpyrexia, immune
and autoimmune diseases, inflammatory conditions, metastic tumor growth, migraine,
mucus secretion disorders, nasal congestion, nasal inflammation, occlusive vascular
diseases, ocular hypertension, ocular hypotension, osteoporosis, rheumatoid arthritis ,
pain, perennial rhinitis, pulmonary congestion, pulmonary hypotension, Raynaud's
disease, rejection in organ transplant and by-pass surgery, respiratory conditions,

hirsutism , rhinorrhea, shock, sleep disorders, and sleep-wake cycle disorders.

Said compound may be administered as a surgical adjunct in ophthalmology for cataract
removal and artificial lens insertion , ocular implant procedures, photorefractive radial
keratotomy and other ophthalmogical laser procedures or as a surgical adjunct in a
procedure involving skin incisions, relief of pain and inflammation and scar
formation/keloids post-surgery, for treating sports injuries and general aches and pains in

muscles and joints.

Preferably, said DP,, FP, EP;, TP , and/or EP, receptor mediated condition or disease is

an EP; and/or EP4 receptor mediated condition or disease.
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120 1600 30 3 75 140 40 2300 NA 85 1600 9 (FLIPR) Kb (nM, NA = inactive
20 As shown in TABLE 1, the preferred conpounds of this invention are pan
ant agoni swe 2oemiopg4acti vity at the FP, DP, EPi, EP4 andpCi/usecepizes, but
are inactive at the EP2 and EP3 receptors. Thus, these conpounds have a
bi ol ogi cal selectivity profile making them

Preferably, said DP;, FP, EP; , TP and/or EP, receptor mediated condition or disease is an
allergic condition, ¢.g. an dermatological allergy, or an ocular allergy, or a respiratory

allergy, e.g. nasal congestion, rhinitis, and asthma.

5  Said condition or disecase may be related to pain.

Said condition or disease may be selected from the group consisting of arthritis, migraine,

and headache.

10  Said condition or disease may be associated with the gastrointestinal tract, wherein said
condition or disease may be peptic ulcer, heartburn, reflux esophagitis, erosive
esophagitis, non-ulcer dyspepsia, infection by Helicobacter pylori, alrynitis, and irritable

bowel syndrome.

15  Said condition or disease may be selected from the group consisting of hyperalgesia and
allodynia, or said condition or disease may be related to mucus secretion, wherein said

mucus secretion is gastrointestinal, or occurs in the nose, sinuses, throat, or lungs.

Said condition or disease is related to abdominal cramping, e.g. said condition or disease

20  may be irritable bowel syndrome.

Said condition or disecase may be a bleeding disorder, or a sleep disorder, or mastocytosis.

Said condition or disease may be associated with elevated body temperature, or ocular

25  hypertension and glaucoma, or ocular hypotension.

Said condition may relate to surgical produres to treat pain, inflammation and other
unwanted sequelae wherein said surgical procedure includes incision, laser surgery or

implantation.

30  The present invention also relates to a method of treating inflammation resulting from

inflammatory diseases characterized by monocytic infiltration caused by the secretion of
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WO 2012/ 003414PCT/ US2011/ 042729 useful in treating diseases and conditions
whi ch are nediated by the EP2 and/or EP3 receptors, wthout the side

ef fects nwoiaizsdy the FP, DP, EPi, EP4 and TP recept opsT/US2011/0mr39 t he
conpounds of this invention conpound may be administered to treat DP1, FP,
5EP1, TP and/or EP4 receptor nedi ated di seases or conditions. For exanple,
said condition or disease may be related to inflammuation, or said DP1 , FP,
EP 1, TP and/or EP4 receptor nediated condition or disease nay be sel ected
fromthe greuekisensidsdrichgmekingd Jei(ﬂﬂllﬁlsﬁm td O PSticn@ it fuwe of Sdill @e@intena S ma,
allergic rhinitis, uveitis 10and rel ated disorders , atherosclerosis, blood
coagul at i onPhifir@asesieal coppRgition synpayiag a campeynd ofdhg presgnt Eplienst i
transformations, chronic obstructive pul nonary di seases and ot her forns of

| ung inflannation, congestive heart failure, diabetic retinopathy, diseases
or condi ti ofise euacput fihdigg shat ﬂeaiomhndxfofanitsiinmagmhmtdfﬁnﬁvdhaﬁasmingﬁwi ring

control of bone fornatio sorption rtility disorders rene,
gl auconm®, h@fﬁgwgﬂn iIAF afmG( ﬁ%d@@ﬁ Hﬁiﬂ?‘?ecl%ﬁsgcé]dé‘%leulﬂﬁf]i@ﬁtﬁg%ﬁ y
condi ti O“Swﬁa&ﬁéstlk%s e\:'ﬁﬁ uﬁ S, THERT ?{oﬁ&ﬁles @&Péb&%ﬁrﬁé&ﬁﬂl S HOLIRES

nasal congestion, I mat | on, cl usive vascul ar di seases, ocular
hypert ensi omd pmhdlwceti}effette nﬁle@rrp,la}dsityerobs nosiflemnrdtieon mad &Pdpeahdzgenesns By pain,
perennial r |n|t|s

| t | t Ra d'
i sease. r eniRiIg PR TFBART PRI i R By, DACE o PR BN ory
condi ti ons, (h2QRLRUNFR BIsigrfalih B&tﬁ@@ﬁ Aﬁﬁ&%ﬁ’ all%{fﬁﬁﬁg eSO Ss o0 in 50-

sl eep-wake cycle di sorders. d conpound be adm nistered as a surgi cal
adj unctld n @ﬁhtolﬁahmmﬂt&)gm\ﬂ"@xammbdy ®otery emeuaive sncse @piphied itabhdneinglyi nserti on
, ocular i e phot orefractive.r. dlal eratoto .and oth

opht hal nogi Y&i els’& EJ‘? 80 %B’reésmﬁ‘?mﬁgleﬁt tgﬁfiaﬁuléé T P Eetq“}r}Pgal RIS

i nvol ving Sﬂfalsfbeleﬂi‘ﬁhl%édot[i~°eube"r&hd>s‘i’§c [hpiRhd) aRdOthe i RIRR O, BRIk SLAKFo
f ormati on/ kel oi ds post-surgery, “for treating sports injuries and general

aches and paitibedy thamdlye@rmn@te? all pirenlating TNy of tbe aysitgm; tbap@rnmnds BPthiEpP; |

TP , and/or. EP4. rece at ed condi sease 1 s 30an and/ or
EP 4 r ecept of nverel ) qn t?e H%tec[ifleo%rog?&l&ns ef ;Ig\%na by n 1b1t1ng prointlammatory IJG

15  receptors. Therefore the adverse effects associated with a TNFa antibody in elevating

infectious and cancerous tendency is less likely.

Proinflammatory elements TNF, RANTES, and MCP-1 are involved in the cascade of
events in the early and late stages of atherosclerosis. Plasma MCP-1 levels have been

20  linked to cardiovascular disease risk factors in clinical studies. Platelet activation leads to
the release of MIP-1a, RANTES, and IL-8, which attract leukocytes and further activate
other platelets. These evidences provide a direct linkage between homeostasis, infection,
and inflammation and the development of atherosclerosis. The compounds of this
invention are able to target multiple biomarkers of inflammation, thrombosis, and

25  atherothrombosis simultancously, which may confer pharmaceutical potential on the
compounds of this invention in treating atherosclerosis and atherothrombosis. As a result,
the compounds of this invention are unlikely to be associated with cardiovascular liability
as in the case of the COXIBs, conversely it may even have a beneficial effect on
cardiovascular function.

30
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WO 2012/ 003414PCT/ US2011/ 042729 Preferably, said DPi, FP, EPi , TP and/or
EP4 receptor nediated condition or disease is an allergic condition, e.qg.
an der matwbagixmb41al | ergy, or an ocul ar allergy, or a respiusaiieny27ad | er gy,
e.g. nasal congestion, rhinitis, and asthma. 5Said condition or disease may
be related to pain. Said condition or disease may be selected fromthe
group consisting of arthritis, mgraine, and headache. 10Said condition or
di sease may be associated with the gastrointestinal tract, wherein said

condi ti on O HnFRAFEHITRYsCE tHRANIbIGy 4 S@fpresd Ry dythictis of &drheikeyesophagi ti s,
erosi ve esophagitis, non-ulcer dyspepsia, infection by Helicobacter pylori,
alrynitis, Biedntlapmateny @tokangs/chemakipent.-8.19EE8 d MBRaRANIES end T8¢ 4sdhdray be
selected fr | St f [ - i sai d
condi 1 on ooRyidgbP R RERA! iRy te RURSIFLIER & ARRGOLCEUNIBLARE 0 T
secretion iNSgdbt iR Atteatmdnal but also acugaseri therbyein oA ercagndntiSEsgy drbnBat, or

| ungs. Said conditjon or disease is related to abdom nal cranping,
e.g. said coMenttal Giraw fay cediovassplandibeasesirrit abl e bowel syndrome. Said
condition or disease nmay be a bl eeding disorder, or a sleep disorder, or
mast ocyt osi s. Said condition or disease nmay be associated with

el evat ed botlye ¢ceenpemds of thjs ioventioultmnt GFngyeet inélasinomioantlegstanpathy ther ocul ar

hypot ensi on, Sai d ndi tion y rehate to surgi.cal produres to treat in,
| nf | ammat | ORI TR IR E e S P LT RRE AT AP @ frgmekinen bkt e

i ncl udes i ngbitROexpgoRSRof Y [BIENt t8Ta stifRllaRt ati on. 30The present invention
also relates to a nethod of treating inflammtion resulting from

inflanﬁétory di seases characterized by nmonocytic infiltration caused by the
secretion Ofn particular, the secretion of VEGF, MIP-18, IL-8, , MCP-1, ,, ,, , MDC, and RANTES

is reduced in those instances where said secretions are triggered by lipopolysaccharides

(LPS) and or TNFa.

15 Interleukin-8 (IL-8): functions as a potent chemoattractantsand activator of neutrophils,
IL-8 is produced in response to stimulation with either IL-1 or TNFa. IL-8 not only
accounts for a significant proportion of the chemotactic activity for neutrophils in
rheumatoid arthritis (RA) synovial fluids, but also is a potent angiogenic factor in the RA
synovium.

20
Monocyte chemoattractant protein-1 (MCP-1, or CCL-2): is not only believed to play a
role in inflammatory diseases characterized by monocytic infiltration, such as RA
rheumatoid arthritus, psoriasis, and atherosclerosis, but is also implicated in other
diseases, such as atopic dermatitis, renal disease, pleurisy, allergy and asthma, colitis,

25  endometriosis, polymyositis and dermatomyositis, uveitis, restenosis, brain inflammation
and obesity. MCP-1 also controls leukocyte trafficking in vascular cells involved in
diabetes and diabetes-induced atherosclerosis. MCP-1 antibodies are potential therapeutic

agents for treating MCP-1/CCR2-mediated multiple inflammatory diseases.

30  Tumor necrosis factor o (TNFa): mainly secreted by macrophages and recognized for its

importance in activating the cytokine cascade. TNFa stimulates the production of
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WD 2012/ 003414PCT/ US2011/ 042729 cyt oki nes and/ or chenoki nes by
admnistration, to a patient in need of said treatnent, of a pharmaceutical
conposi t iwo 208418 ng a conpound of the present i nventipom/USh@ 10w7Rent
finding that the conpounds of this invention are effective in attenuating
t he S5production of TNF fam |y cytokines (TNFa), and the cl assical
interleukin-1 (IL-1) famly cytokines is especially inportant. These

cyt oki nes exert a broad spectrum of biological and pathol ogi cal effects.

They play kgypidfRhBsatby dyfiiimsdrsatinokinad)dolRxchaichag@Nesirsteysd! dnidtadi ng t he
rel ease of multiple proinflamuatory cytokines, including thenselves

t hrough t helnRERBIasoTy magdiaiersprativaiay cndsithahisLigthls ang agateanhdy; nrer@otsy fpeedB- of RA
in 50- 1 06 ' ' | S Q. Hse

conpar ed t o apaoaart el bRy BRC BRGNS HRLINPE AR T e
adm ni st er odydbérgaseediciprodqigtionpéichlamd systadid@sinfleamatéornked t o

tubercul osis, |y oma, . and ot her adverse effects. Unlike a TNFa anti body
that totoall gb't%lfm%mgfr@km&ﬁﬁbu& ploe (RAHEFGTUAEME R RIRAUCipE; BitHC PHEC BEWBRINdS

of this i ”Vé'd?i%itg)“vEG‘E%el%&steeEﬁbﬁén%iT& fedi BQHﬁédléH‘jgﬁits.TNFa by inhi biting

proi nfl anmat ory” PG 15r ecept ors. erefore the ddverse effects associ ated
with a TNFa anti body in elevating infectious and cancerous tendency is |ess

likely. Projnfla tor) | enent.s - ES,, and MCP-1 are .involved in the
chsontte of “WBbmPEIR e BT R (P B Gne PR o Pyt Donet D) Lo
'VCP' 1 | evel §en_|aﬁ‘ﬁ@ c@l@s‘?Hct?x@{éd”ﬂ(é‘éilstaﬁd%@ﬂh@ﬁl%ﬂfb’%@NK?Eel&i(%1%3&%1.! i(ﬁiSK){ H@%HP}F s in
clinical studies. Platelet activation |eads to the rel ease of P-1 a,

RANTES, 1 Oandexpiresged Wyhihe lihrae magasteell éxnies spobsdan dllérgictinBamaietion gpsinoptilsy
pl atel ets. These,evi s provide.a dire tnkage, bet n_honegst asi s,
P VAR Sty a7 mobek S e AR R pERERRL

i nfection, a eve rosr's.” The

conpounds odtopididsrrhatiBiPivartsbére:/ abhs)  MDIEHIgHs a rold in ipflembiagrRdkedsss Qich
i nfl ammati on, thronbosis, and 25atherothronbosis sinultaneously, which may

confer phar #erstaie adhmp geéatopis degRatithid Hootpbutfs)-oPignHicantinerisheeshini n
[realing al NGLARGLRL 8P hicARd B ASHR'ALPIRRSMDC E5u1R bb GRlihdidart BRrARIMOUNdS
niTkely to be associated w

of this invention are h~cardi ovascul ar
|'i abi | i1y atargen fdrhieflamasetoof kit disCKIsBsh, ascaopie de@dayitis (Qiey:/.e2@09 ) el &
benefi ci al ael];gc Fn%licg‘ped%? Eil%iea?s\é %gt?\%![yaorf 1{&!’1 %tf‘ielg Qérnbination treatment with the disease-
modifying anti-rheumatic drugs leflunomide and methotrexate in RA patients, plasma
MCP-1 and MDC concentrations were significantly lower, and so was the recruitment of
inflammatory cells into the sites of inflammation (Ho et al., 2003). Moreover, MDC also
20  amplify platelet activation and has been associated with the pathogenesis of

atherosclerotic disease including thrombosis (Gleissner et al., 2008).

Regulated on Activation, Normal T Cell Expressed and Secreted (RANTES) is a
chemoattractant for blood monocytes, memory T-helper cells and cosinophils, and plays

25  an active role in recruiting leukocytes into inflammatory sites. It also stimulates the
release of histamine from basophils, activates eosinophils and causes hypodense
cosinophils, which is associated with diseases such as asthma and allergic rhinitis.
RANTES receptor CCRS is also expressed on cells involved in atherosclerosis (e.g.
monocytes/macrophages, T lymphocytes, or Thl-type cells), and is specialized in

30 mediating RANTES-triggered atherosclerotic plaque formation (Zernecke et al., 2008).
Like MCP-1, stimulation with RANTES enhances production of IL-6 and IL-8 in RA
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30 WD 2012/ 003414PCT/ US2011/ 042729 In sumrary, because of their ability to
suppress the synthesis of sone key proinflanmtory cytoki nes/chenoki nes

| L- 8, MCRvb,20MB0341RANTES, and TNFa" the conpounds of thecprmssen4ipyenti on
are not only at least as effective as COXIBs and NSAIDs in RA treatnent,

but also are a safer therapy in RA treatnent. They are al so a 5potenti al

t herapy for cardiovascul ar di seases. The conpounds of this invention treat
or prevent inflammtion at |east in part by the decreasing the anmount of

the secr et i brobfasCiRitd §nBviayécdki dlemt@RINAMMPB pehiRidBéh B shdrdadcytesaldtinhibasd t he
exposure of the patient to a stinmulant. 10 In particular, the secretion of

VEGE, M P- 1proteoglygan gymthesis and-eniymeed pioteomarES:pase foguibe ghorireqiese

| st ances iRERALdy SRt pafieyRER: bid AARNE B RRRIAGEN ok dfitole-PS

and or TNFa nter unctions as 0
chenDattracﬁ@ﬂkgamﬂm@dﬁﬂmﬂm@mmnlmmﬁumﬂmphnhﬁumhbnSnm&mpﬂhﬁmﬁ&&mmﬁmﬁﬁﬁﬁgnse
to stinmulation with either or TNFa. |1 L-8 no accounts for a

|y
si gni fi Gant ¥BrBpETEYIBACTSOT ?%@%@W@EW@O&WWPW%? (et #'sBnPY&Di n
rheumat oi d %e kil kS mptﬁpﬁmm@,va@' cnhhiticl $he iRHEmAaRRy t&pénsQtifft tlf%%k%@”' c

factor int RA synovium 20 Monocyte chenoattractant proteln- (MCP-1, or
CCL-2): is swteny mtyclbldhymeappamnptmmathc pdtthogermesmbf anttgplosojerdsis €Gmwiset

h i h d h
psor st 5, dnd LhETGGTS s AN TEG Ry B i S b Rebker T Suitbe

such as at opNS HeFaa&t 'ﬂataﬁltlcrcﬁﬁée dhiR8AB0iAIRHE hSY hea®d difads (@AsteRaT I,
colitis, 25endometriosis, polymyositis and dernmatomyositis, uveitis,

restendé]s 273 n i nfl ammati on and obesity. MCP-1 also controls Ieukocyte
trafflcklng in vascular cells involved in diabetes and di abetes-induced
at heroscl erosis. MCP-1 anti bodies are potential therapeutic agents for

treating NCWhﬂé@%ermdieadoﬁq)dﬁu&lé fithB ihvihtiaaRtsBoWndd d€RSBSE thoXcrEHUIR bf
necrosis factor a (TNFa): nminly secreted bé@hacrophages and recognlzed for

i ts inportafEabeys Gysekinatin higurere Wyeuskihé iz helieyad thatr e gogppridsaf dist he
production f?lfventlon are effective to decrease the secretion of ENA-7, PAI-1, CD-10, G-CSF, GM-

15 CSF,IL-16 and IL-18, as well.

The compounds of this invention are also tested for efficacy in treating uveitis as

described below.

20  Arachidonate Induced Uveitis
The rational for this protocol is to use arachidonate to directly produce ocular anterior
segment uveitis, as opposed to using lipopolysaccharide (LPS) to indirectly release

arachidonic acid .

25  Induction of uveitis:
Conscious male or female Dutch-belted pigmented rabbits weighing 2.5 — 3 kg were used
for all in vivo slit lamp studies. Four animals were employed per test group. The right eye
of each animal receiving 35 ul of topically administered test and the contralateral left eye
of each animal receiving 35 ul of topically administered vehicle (t = 0 minutes), followed
30 30 minutes later by treatment with 35 ul of 0.5% sodium arachidonate onto the surface of

both eyes (t = 30 minutes). Both eyes were examined by slit lamp 60 minutes following
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WO 2012/ 003414PCT/ US2011/ 042729 proi nfl ammat ory cyt oki nes/ chenoki nes,
col | agenases, netall oprotei nases, and other inflamuatory nedi ators;
act i vat eswendmtdogdiwal cells and neutrophils; pronotes Tecans2i41o0ei729 gr owt h
as well as stinulating bone resorption. The TNFa anti body i nflixi mab not
only decreases the production of |ocal and system c proinflanmatory
5cyt oki nes/ chenoki nes, but al so reduces serum MVP-3 production, nitric
oxi de synthase activity, VEG- rel ease, and angi ogenesis in inflamed joints.
Macr ophage- ggliind @ehch e dhallédo@ = 96l uteseHhe Bk axhdnifi@itionamdey beth dekite/ ed
dendritic cells, activated T cells and natural killer (NK) cells (Ho et
al ., 2003) . lightgr pluegishs ilbyriaation at meapprerapateengle fedd” thippels 1 inppsing Sdgmpm
allergic in b@ﬂg@&ion: eosi nophil's, basophils, and Th2 | ynphocytes (Garcia
et al., 2005), as well as highly expressed in atopic dermatitis (Pivarcsi
et al., 2005), MDC plays a role in inflammtory di seases such as allergic
asthma and atopic dermatitis (Ho et al., 2003). Significantly enhanced in
ker at i nocyt ¥€aBsepetio ﬂlﬂférlwrf’r(?'%teﬁﬁu@@é%mgmwg MDC coul d be a candi dat e
t herapeuti calRtigF 98imteP [euk@%;’t@ﬂmitrﬁf&ﬁ Wi el RA33E %L{ﬁllﬂl%alas%ﬂh%sys_tem to

Q et al 2009y, NDC | &d

dermatitis ( . Is also 1nplicat [ ctivity of

I n di sease
RA. After cotimatacélbnumbeaparged defiled: bye adi swaskt- woldh:f ¢ =ngp egltsi par Hesldrta ¢

drugs | efl unoni de and hot r ex in. RA patients,. pla MCP-1 and

Condent v ot | BYEwgy 371 SbARALE AT biud 2 2 S8 R el B R i ndng -oP =
i nf | ammat or 5y 68slper BlQsdRee)sd LesoQklld pér msAEtdrR. Kdéda1t@hredbported @9 ¥e mean
Moreover, MDC al so 20anplify platelet activation and has been associ ated

W th tHé® patdetyertesi §.1oM.at her oscl eroti c di sease including thronbosis
(A eissner et al., 2008). Regulated on Activation, Normal T Cell Expressed
and Secreted (RANTES) is a chenpattractant for blood nonocytes, nenory

T- hel per ceThsranis eesho@ptihlKgurand. phayiguRSenthaWopeuidy 6f Exanige Buidd g
| eukocytes into inflamatory sites. It also %tinulates t he rel ease of
hi stam ne f W8 t5sisdghicprcentiglionsfed 1 eB3i #dphit eind iddesgudepsndopp srsppse was

eOSinOphil%ﬂﬁ$QESQbJ&w?§§8§%Egﬁd wi th di seases such as asthma and allergic

rhinitis. recep is also expressed on cells involved in
at herosd erosi s (e.g. nonocytes/ macrophages, T |ynphocytes, or Thl-type

] . ol . .M ES tri h I .
O bR iarerdp ot YRS S hERRhed ALgLgse! erotie

“Characterization of Receptor Subtypes Involved in Prostanoid-Induced Conjunctival
Pruritis and Their Role in Mediating Conjunctival Itching”, Vol. 279, No.1,(JPET)279,
137-142" 1996 for their efficacy in alleviating itch. The results are reported in Figures 10
20 and 11. The results in both experiments showed a significantly lower number of itch-
scratch episodes with the use of the compounds of Figures 3 ans 3(a)thereby indicating

that the compounds of this invention are useful in treating allergic conjunctivitis..

The compounds of Figures 3 and 3(a) were tested for mutagenicity by means of the Ames

25  Test using Strains TA 98 and TA 100. The results were negative for both compounds.

Finally, said condition that may be treated with the compounds of this invention may be

related to pain and inflammation and post-surgical scar and keloid formation.
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Li ke MCP-1, stinmulation with RANTES enhances production of IL-6 and IL-8 in
RA WO 2012/ 003414PCT/ US2011/ 042729 fi brobl ast-1i ke synovi al cells;

el evat ed WhBoR/qsqaducti on by chondrocytes, and i nhi bitegcprust@aghyrean

synt hesi s and enhanced proteoglycan rel ease fromthe chondrocytes (Iwanoto
et al., 2008). Both MCP-1 and RANTES were found to play an inportant role
inallergic lung inflammtion, |lung | eukocyte infiltration, bronchi al

hyper - r esponsi veness, 5and the recruitnent of eosinophils in the

pat hogenesi m Afw a$ tHRAricEO Mk éased andll cond 2083 dhat Bl atatt® wikRhd colppNisRsal so
enhances the inflammatory response within the nervous system which plays
an appar ent ofrtBisdnyqntiph ghopaistivegadedss shasmapggyticaldireduss Feippidsiag ¢ compeungt  al . |

2001) . lnhiRL%%h@e%ﬂkmﬁﬁgﬁﬁ§mﬂPy provide clinical benefits in treating

i nfl ammati on, isorders, parasitic disease, cancer, autoinmune and
heart diseases (Castellaniget al., 102007). Wile the use of the conpounds
of this invention are ghown to decrease the secretion of the above
cytokines in Figurgsy2 tRrosgh 9, it is believed that the conpounds of this
invention are effeCtiwéitddecrease the secretion of ENA-7, PAI-1, CD- 10,

G CSF, GW 15CSF, IB-16 and IL-18, as well. The conpounds of this invention
are al so testegwkgpﬁefficacy intreating uveitis as described below 20

Ar achi donat étiduged Uveitis The rational for this protocol is to use

ar achi donat e %biﬁ?%@eﬁky produce ocul ar anterior segnent uveitis, as

opposed to ugrng Iipopdgysaccharide (LPS) to indirectly rel ease arachidonic

acid. 25 nduction of uveitis: Conscious nale or fenmale Dutch-belted

pi gmented rabbits weighing 2.5 - 3 kg were used for all in vivo slit lanp
st udi es. FoWhermi Ralssselosted feompihsyaroumpemsistsg oGOBupN(RTheand NMR7)EYR70f each

ani mal receiyin 5 pl, of topically adm.nist d, test and the .contragl atera
ot eyeof MBER B Reletre BERUAR ol R i T h BB R SR BT e
(t = 0 m nuiRSaryl they boved:i@@30yimh fluées | ater by treatment with 35 I A of
0. 5% sodi um arachi donate onto the surface of both eyes (t = 30 m nutes).

Both eyes were examned by slit lanp 60 m nutes foll ow ng
10 Rjis selected from the group consisting of H and alkyl;

R3 is selected from the group consisting of H and alkyl; wherein R; and R, individually

or together, can form a cycloalkyl ring;

15  Xis (CHy), wherein n is 0 or an integer of from 1 to 3; provided however that when n is 0

or 1, R; is not OR5. or NR»;
R4 is selected from the group consisting of H, alkyl and fluoroalkyl;

20  Rsis selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted
alkyl, aryl, alkoxy or aryloxy;

R is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,

25  halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted

alkyl, aryl, alkoxy and aryloxy;
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WO 2012/ 003414PCT/ US2011/ 042729 sodi um arachdi onate challenge (t = 90

m nutes) at 16x magnification under both white |ight and blue Iight

i Il um natworoetooasi4appr oxi mat e angl e of 45 through 1 nmpamas2ommuxby t

wi dt hs. 5 Measurenent of anterior chanber |eukocyte infiltration: Anterior
chanmber | eukocyte infiltration was measured using a nunerical scoring
systemto estimate cell nunber per field defined by a 5 mmslit width: 0O
no cells per field (no response); 1 =1 - 10 cells per field (mld); 2 =
- 20 cells E%%dﬂz%dfhéﬁﬁﬂﬁﬁ@b%}analte_ge?@ffroﬁlol @ed:l s per field (severe); 4
>50 cells per filed (florid). Results are reported as the nean 10score
value + SSE.M The results are shown in Figure 12. In Figure 12 the
conmpounds . atCOARC i O - 0. and
PR €k S R R S G T T
conmpounds ointdght of freridnbi3pandver e t ested according to the nethod descri bed
in "Characterization of Receptor Subtypes Involved in Prostanoid-Induced
Conj unctival Pruritis and Their Role in Mediating Conjunctival Itching",
Vol . 1279, Ny i (NPETHRAhe LR ARy 905 S 1hlighi ef 1 cacy in alleviating
itch. The results are repo teg In Figures "10 20”and 11. The results in both
exper i nent soshpheedaceusicaghi doceml yalt oweprodmgibereof wihten sud ptodhctepi sodes

ith th f th ds of Fi 3 th by i.ndicati t hat
the. compounie RN Mo reaa it GEpiah et aationy Sepay e Seadd |12
conj uncti Vi frb-the group cdMEstm@BFQVEHS | MerficSUh@Ror, B8HM3(AlerE hGhME SHRELE O
nmut ageni city by means of thé Ames 25 TeSt using Strains TA 98 and TA 100.

The res t sthiwtis afhegesclovesis, blood spiguwampalisedders,Fonadisprdessarcancenidilulion t hat
may be treated wi.th the ¢ oupds.of, thi.s invention.may be related tp pain
i sk ERRR P el B ORPHIR R B B P F

and i nfl ammBtr urgl ca a
2012/ 0034 14R6g idRatddddd 20@stive hear\ailire tdigbeviaidtiepattly SE@26S RrOndIOGEH t i ons
that may be treated with the conpositions of this inventign there is

provi ded a [SREFREGIRAIBT op PRIHERISUEGARY Fis9anes TaIE AP BRHEPl RADPIformation and
fol I ow ng fr%'é(ﬂ]ﬂjtign, fertility disorders, hyperpyrexia , gangrene, glaucoma, hypothermia, immune

1

Il

15  and autoimmune diseases, inflammatory conditions, metastic tumor growth, migraine,
mucus secretion disorders, nasal congestion, nasal inflammation, occlusive vascular
diseases, ocular hypertension, ocular hypotension, osteoporosis, pain, perennial rhinitis,
pulmonary congestion, pulmonary hypotension, Raynaud's disease, rejection in organ
transplant and by-pass surgery, respiratory conditions, rheumatoid arthritis, rhinorrhea,

20  shock, sleep disorders, sleep-wake cycle disorders, sports injuries , muscle aches and

pains , and surgical adjunct for minimizing pain , inflammation and scar/keloid formation.

Those skilled in the art will readily understand that for administration the compounds

disclosed herein can be admixed with pharmaceutically acceptable excipients which, per
25  se, are well known in the art. Specifically, a drug to be administered systemically, it may

be formulated as a powder, pill, tablet or the like, or as a solution, emulsion, suspension,

aerosol, syrup or elixir suitable for oral or parenteral administration or inhalation.
For solid dosage forms, non-toxic solid carriers include, but are not limited to,

30  pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharin,

the polyalkylene glycols, talcum, cellulose, glucose, sucrose and magnesium carbonate.
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5 Wherein Rl is selected fromthe group consisting of OR7, N(R7)2, and

N( R7) SO02R7

wherein R7 is selected fromthe group consisting of H alkyl

aryl, wheweiznizmsd4al kyl and aryl may be substituted w PoTfUso@no32729R2 i

selected fr
group consi
together, c
i nt eger of

omthe group consisting of Hand alkyl; R3 is selected fromt
sting of H and al kyl; wherein R2 and R3, individually or

an forma cycloalkyl ring; 15 Xis (CH),, wherein nis 0 or
from1l to 3; provided however that when nis 0O or 1, RL is no

OR7. or NR2Thé¥blidsdos@leeBiridimby 06uhOft@r @ UReyCRREbS Eddnal B kiidwridekhiliqan do

fl uor oal kyl ;
al kyl , aryl
halogen

R6 is selec
al koxy, ary

nitro, amno and cyang-substituted al ky

2012/ 00%4 141 qriksaian sy B Rat Bﬂ?)%%b@lg@r‘d%“?% 2h 263

20R5 is selected fromthe group consisting of H hydroxy,
delay %wpegraéma@swbsmmw@ﬁhe gastromtestinglict anpbtherchy ardvidsrioxy |
egm%e%@c{}@%e . a9¥ 9 SHOB L d Wk rgp%' 5?:1113 d%faé mat%&h%ﬁéﬁ a?s)rﬁl%e){ylo

rom rou nS|st|ng (0]

1|noncystea2eﬁb al glgedryl distcaate raagy h@emply)gﬁb Ehmjr rhzy;dailsxxbe cdmaédjgeme
al koxy nd a&yloxy
T é@@r of

from1l to BOSH}(oticsthétﬁfJé?ﬁlthgolétﬁ%Pctoﬂﬁol%f%g%r. Om&%ﬂﬁ%h@&c%nc@tﬂy %dnﬁ%tra%gz an

(CH2) p, wherein p Is or an integer

fromthe gr

10

15

20

25

30

Wis sel ected
daspge omsbs sai, figr ofampldk gbmansk asoplition or suspension of one or more of the

compounds of the present invention and optional pharmaceutical adjutants in a carrier,
such as for example, water, saline, aqueous dextrose, glycerol, ethanol and the like, to
thereby form a solution or suspension. If desired, the pharmaceutical composition to be
administered may also contain minor amounts of nontoxic auxiliary substances such as
wetting or emulsifying agents, pH buffering agents and the like. Typical examples of
such auxiliary agents are sodium acetate, sorbitan monolaurate, triethanolamine, sodium
acetate, triecthanolamine oleate, etc. Actual methods of preparing such dosage forms are
known, or will be apparent, to those skilled in this art; for example, see Remington's
Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., 16th Edition, 1980.
The composition of the formulation to be administered, in any event, contains a quantity
of one or more of the presently useful compounds in an amount effective to provide the

desired therapeutic effect.

Parenteral administration is generally characterized by injection, either subcutaneously,
intramuscularly or intravenously. Injectable formulations can be prepared in conventional
forms, either as liquid solutions or suspensions, solid forms suitable for solution or
suspension in liquid prior to injection, or as emulsions. Suitable excipients are, for
example, water, saline, dextrose, glycerol, ethanol and the like. In addition, if desired, the
injectable pharmaceutical compositions to be administered may also contain minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH

buffering agents and the like.

The amount of the presently useful compound or compounds of the present invention

administered is, of course, dependent on the therapeutic effect or effects desired, on the
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or a pharmaceutically acceptable salt or a prodrug thereof, wherein said
product is packaged and | abeled for the treatnment or prevention of a

di sease owocondiosiien sel ected fromthe group consi sti ngprofi/use@itosxs29
allergic conditions, asthma, allergic asthma, allergic 10rhinitis,

at heroscl erosi s, blood coagul ati on di sorders, bone di sorders, cancer,

cel lul ar neoplastic transformations, chronic obstructive pul nonary di seases
and other fornms of lung inflammtion, congestive heart failure, diabetic
reti nopat hyspcgifg@agfsalbcitOnelitdd, 9N $hd RYbHitiand natutd ERh&BRAMMELl's condition, on
anti-coagul ati on, di seases requiring control of bone formation and

resor pt i on, the &panpey efyadgiinisirgtons on gdetgngy ard aharmgeerynamics of tha rasielar

hypot herm a, | i i i . it kons,
metast ¢t PPHa Sy FORREloAL BT Sl 3RS A (TRt 0B loi.
congest i on, Thathataptutfdapwedton, dosgel afsho@cscnd ¢ ubetul chingeané or canpduakls is
hypert ensi on, _ocul ar hypot ensj on, osteoporosis, paip,, perennial rhinitis,
pul monary clafﬁ&é%kﬁy Hht,he&nawgai?wﬂgﬁpwlég{é%ﬂt abﬂapﬁae/&g@am% 10¢ gj ecti on
in organ tr@%&%hﬁ?t and by-pass surgery, respiratory conditions, rheumatoid
arthritis, rAinforrhea, 20shock, sleep disorders, sleep-wake cycle

di sorders, sports injuries , nuscle aches and pains , and surgical adjunct

for mnimzin i i nf.l ammat i ogn _and ar/ kel ojd.formation.. Those skilled
[ the art oot Retaie P LB ctLns Ak o T LA SRS e SEBounds
di scl osed hgj@idh &amber dhit1Xedphihhinib ReILIBEEIbL R HKradGERPhaRken @ iapi ent s
whi ch, per 25 se, are well known in the art. Specifically, a drug to be

adm ni StCer eePreipstablaipthavitly an apprapryatp buffersysticar: elhedormaulpivansanay giq ¢ontaimbl et
or the like, or as ol utign, enul si.on, suspensi on,..aerosol . syr or

el ixir sui tSBNEOpn aRa s BaP LAY PP SRR AL P 1BAPER FHRURTYN. For
solid dosage forns, non-toxic solid carriers include, but are not limted

to, 30pharnaceutical grades of mannitol, |actose, starch, magnesi um
stearate, sP@PtimItERedivhpiay beuped wohg ahgepresdicy) spamositiopspichiepresalt| ul ose,

gl ucose, 5“&%9&%11%%8@}%115&%%1 ﬁﬁ{tpf{bag&za%%ﬁnéééﬁ%é%ﬁl%?o%ag{??,gﬁ é{l\g42729

The solid dosage forns e uncoat ed or coate
t echni ques thimelebdAyphdhginnragicadctate @adghalydorepturiomitrate.t Aaisgfas surictinest fonal

Lract and herely provide, 5, Sustdined act on over ol onger periodofor
di stcarate pRYaRBoRMHRYHEsenf HR¥nABRY BleSOVABIESRERH: Bt hf&ot limited to,
polyvinyl alcohol, povidone, hydroxypropyl methyl cellulose, poloxamers, carboxymethyl
cellulose, hydroxyethyl cellulose and purified water.
20
Tonicity adjustors may be added as needed or convenient. They include, but are not
limited to, salts, particularly sodium chloride, potassium chloride, mannitol and glycerin,

or any other suitable ophthalmically acceptable tonicity adjustor.

25  Various buffers and means for adjusting pH may be used so long as the resulting
preparation is ophthalmically acceptable. Accordingly, buffers include acetate buffers,
citrate buffers, phosphate buffers and borate buffers. Acids or bases may be used to adjust

the pH of these formulations as needed.

53



5 technique described in the U S. Pat. Nos. 4, 256,108; 4,166, 452; and
4,265,874 to formosnotic therapeutic tablets for control release. Liquid
phar macewvocaidopsadm ni strabl e dosage forns can, for exagoplus2oiaouwred se a
sol ution or suspension of one or nore of the conpounds of the present

i nvention and optional pharnmaceutical adjutants in a carrier, such as for
exanpl e, water, saline, aqueous dextrose, glycerol, ethanol and the I|ike,
to 10t hereby forma solution or suspension. |If desired, the pharmaceutical

conposi t i onSing1ablg, @HepHhSn@a8d at@ytadl SehtioRidaad for T3d1AthapRmt fvehtigtont oxi ¢
auxiliary substances such as wetting or emulsifying agents, pH buffering

agents and Rkdps, Rut isTopliwipd oy sedivagnesebisyiate. sadwpmitkipsul fgre necdylayseisedi um
acetate, s i i i sodi um acet at e,
triethanolgﬁ?k%ﬂ@ﬂggﬂg$%g%%%gﬁ%@%ﬁﬁﬁﬁgﬁﬁggﬁkgﬁﬂgfeparing such dosage forns

are 15known, or will be apparent, to those skilled in this art; for
exanpl e, see Remi ngton's Pharmaceuytical Scjences, Mack Publishing Conpany,
Easton, Pa. chfsfﬂwmamtqoamoni@w%l_ R f;'fi_fxf Brihe PPRAEYIE PYAIPAHPRIFTE o be
adm ni st er eéheldtﬂﬁg%%é’nt?% §efuICéB@faﬁh§r[§) ht ?s‘@%ﬁﬂa‘ée}fdi§Hdi&ﬂ?alfh"ou%%tﬁexoéh iatﬁﬁg
presently useful “conpounds In an a %nt effective to provide the desired

t her apeut i cagehfsgudy, al&DbdPased i plaat oadmonjusttiat wohiti s general |y characteri zed
by injection, either subcutaneously, intramuscularly or intravenously.

I njectable formulations can be prepared in conventional forms, either as
l'iquid sol ukéQpsicAruss UFPSRS bﬁﬂ@@em&c%e_lsg sd1OfioM crYhdpRRLiend, efc., 2Bhtdini R ther
suspension in l1quid prior to injection, or as enulsions. Suitable

exci pi érit s earepoundof dBepresept imycimnens coploy ek, Tefasal forsmilatiging swygiencralinheaol

and the like. In addition, if.desired, the jnjectable r naceuti cal
Soooe: t1 onrnisdShbhfeeklicPalia o Nen BRERIAR SRAMIMGRHIESL

auxiliary spresdronbesyse@haraiserigtiéntng or enul si fyi ng agents, pH buffering
agents and the like. 30 The anmount of the presently useful conpound or
conpounds of the present invention adm nistered is, of course, dependent on

the therap [ f i.r : .

20121 0034 4Lt b 75 b S ERSs FPRE PRy hten dfnds on thespefific severicy
and natiy e afmjiduad el ths comatitdint todmr, treateds the soctiar ofahe aghropriad dadciiowellon

t he potency anpd pharnmacodynaji cs of the particular conmpound or conpounds
enpl oyed, aWHﬂ@ﬁﬁ? qﬁﬁ%ﬁﬁﬁﬁgéﬁﬂﬂ? @ %escri bi ng physi ci an. The
therapeutically effective dosage of the presently useful conpound or

conpounds is 5preferably in the range of about 0.5 ng/kg/day or about 1
ng/ kg/ day t Shabposentlip@entiphkig/ whayto Heolimgphtihakopec bppd exanploed sobediments, ar e

of ten prepared. using, a.physi,ol ogi cal. sali.ne splution as . a major vehjcle.
Opit hal m ¢ Bl oS ABUIR iR s EbioDS 156 RES It Arpe af 1 mvestion” Vafiof
20  modifications of the invention, in addition to those disclosed herein, will be apparent to

those skilled in the art by a careful reading of the specification, including the claims, as

originally filed. It is intended that all such modifications will fall within the scope of the

appended claims
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10confortable pH with an appropriate buffer system The fornul ati ons may

al so contain conventional, pharmaceutically acceptable preservatives,

stabi | i zewe 2ardhosunf act ants. Preservatives that nmay be wsgdstoniiohe29

phar maceuti cal conpositions of the present invention include, but are not
limted to, benzal konium chl oride, chlorobutanol, 15thinerosal,

phenyl mercuric acetate and phenylnercuric nitrate. A useful surfactant is,
for exanple, Tween 80. Likew se, various useful vehicles may be used in the
opht hal m ¢ pmapRrcdimeds: of the present invention. These vehicles include,
but are not limted to, polyvinyl alcohol, povidone, hydroxypropyl nethyl
cel | ul ose, poloxaners carboxynet hyl cellul ose, hydroxyethyl cellulose and

purified water. Y onveni ent .
They 1 ncl uds. - buf argO e B L300 R 3 BRI RS SE BBl oY OF Ge.
potaSS|un1chﬂﬁmmﬁhaphmmmmukﬂﬂSaﬁmhqﬂnb@ebtﬁﬂmmmuadmwdﬁmbﬁwl$Eﬂﬁyﬂﬁd&
ophthalnlcallg acceptable tonicity adjusto 25 Varijous buffers and neans

for adjdstifiy qswhﬁ&gﬂdb)é allyémykarhogic é%d Ph% hydregarbyly spbssissedhydacarhyl
opht hal m ¢ S
citrate buflgggg&' ﬁﬁa e E?Eﬂgk mﬁ%raﬁaﬁﬁh ?Hg%ﬂa éaﬁgdggéég%nay
be used to cmnpddmd nphbtcafS tahb@eylifccaprmhauhfmmdsthnmeﬂ@daS WO
2012/003414P @ /042729 Simlarly, an ophthal mcally acceptable

ant i oxi dant™f XY He?$esent invention includes, but is not Iimited
to, sodiun1netab|sulf|te sodi umthi osul fate, acetyl cysteine, butyl ated
hydr oxyani sol e and butyl ated hydroxytol uene. 5CQ her excipient conponents
whi ch gy b2 i nchusdaoind adverdiphtorrddim twherspasaad §-brdrogarbykik hacthply agent s.
A useful chelating agent is edentate disodium although other chelating
agents may also be used in place or in conjunction with it. For topical

use, creans3. Oi nArtﬁﬂipSun(g&icSrdlﬁg)iolﬁlalﬁmWﬁéreﬁt@ﬁlﬁlﬂzﬁb ohBalo&lkgl subgpiifedl ni ng
t he 10conpound of the present invention are enployed Topi cal formul ati ons

may gener al lPly‘v‘nﬁ@U@’éFﬁdﬁl%%haé‘?aﬂéylﬁhlaﬁﬂﬁ‘&@@@b@b’éﬁn%%}fr| er, cosol vent,

enul sifier, penetration enhancer, preservative system and enollient.

15 4. A compound according to claim 3, that is a 1-[(2-{[(alkyl)methyl]oxy} halo or
haloalkyl-substituted phenyl)methyl]-5-methyl-1H-pyrazole-3-ethylenylcarboxylic acid,

wherein said halo is selected from the group consisting of fluoro, chloro and bromo.

5. A compound according to claim 3, that is a 1-[(2-{[(aryl) methyl]oxy} halo or
20  haloalkyl-substituted phenyl)methyl]-5-methyl-1H-pyrazole-3-carboxylic acid fluoro-

substituted alkylsulfonamide or alkylenylcarboxylic acid fluoro-substituted

alkylsulfonamide, wherein said halo is selected from the group consisting of fluoro,

chloro and bromo.

25 6. The compound of claim 4 wherein said halo or haloalkyl-substituted phenyl is
selected from the group consisting of trifluoromethylphenyl, chlorophenyl and

bromophenyl.
7. The compound of claim 3 wherein said halo or haloalkyl-substituted phenyl is

30  sclected from the group consisting of trifluoromethylphenyl, chlorophenyl and
bromophenyl.

55



The actual dose of the conmpounds of the present invention depends on the
speci fic 15conpound, and on the condition to be treated; the selection of
t he approwpoi2aizosage is well within the know edge of thecskiskéieadszms i san.
The present invention is not to be limted in scope by the exenplified

enbodi ments, which are only intended as illustrations of specific aspects
of the invention. Various 20 nodifications of the invention, in addition
to those disclosed herein, will be apparent to those skilled in the art by

a careful reading of the specification, including the clains, as originally
filed. It is intended that all such nodifications will fall within the
scope of th& appéhrietmprqua of clap 2gepsin o84 raperyngss et floorprethwywfongigide
clainmed is: 1L A is al-[(2-{[(al kyl or aryl)nmethyl]oxy}halo
or haloalky?&gﬁggﬁgpﬁgg ?H%%ﬁ$1)alkyl]-5-hydrocarby| or substituted

hydr ocar byl- 1H pyrazol e 5carboxylic acid or al kyl enyl carboxylic acid or a
hydr ocar byl or supstitute ydrocar byl. sul f gnam de of said carboxylic acid
or said al kYl enyf %ﬁ%@%&Wﬁ@?a@Pﬂﬁ‘ﬂF%VPd@Ga Pe¥l d conpound is not a
3-carboxylic acid, a sulfonam de thereof, or a 3- nethyl enyl carboxylic
acid. 102. A conpound according to claim 1l wherein said 5-hydrocarbyl is
5-nmet hyl . 310 cohioumipand of diang 6twherdinisand 21kyh ey @iclopsatyd hal o or hal oal kyl
substituted- phenylal kyl is halo or hal oal kyl substituted-phenyl)nethyl.
154. A compound according to claim3, that is a 1-[(2-{[(al kyl)nethyl]oxy}

hal o or 11. A compound having the following formula

10
wherein R is selected from the group consisting of OR7, N(R7),, and N(R7)SOzR~
wherein R is selected from the group consisting of H, alkyl and aryl, wherein said alkyl
and aryl may be substituted with fluoro;

15
R; is selected from the group consisting of H and alkyl;
R3 is selected from the group consisting of H and alkyl; wherein R; and R, individually
or together, can form a cycloalkyl ring;

20
X 18 (CH3), wherein n is 0 or an integer of from 1 to 3; provided however that when n is 0
or 1, R; is not OR; or NRy;
R4 is selected from the group consisting of H, alkyl and fluoroalkyl;

25
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hal oal kyl - substi t ut ed

phenyl ) nmet hyl] - 5- net hyl- 1H pyrazol e- 3- et hyl enyl car boxylic acid, wherein
sai d hal owo=o0ealogatted from the group consisting of fl uorgr/usbéienes7and
brono. 5. A conmpound according to claim3, that is a i-[(2-{[(aryl)

met hyl ] oxy} hal o or 20hal oal kyl - substi tuted

phenyl ) nmet hyl] - 5- net hyl- 1H pyrazol e- 3-carboxylic acid fluoro- substituted
al kyl sul fonam de or al kyl enyl carboxylic acid fluoro-substituted

al kyl sul f onrmsdelectol Efoi ﬂhe%@(b\ﬁzb ddabistinSoS) IBeked, falk?mafﬁﬁalﬁb@ﬂ@rym@SI sting
of fluoro, chloro and brono 6. The conmpound aof claim4 wherein said halo
or hal oal kyhal @&ﬁ@smﬂpu@@uwp%@ﬁwand bygfél’ifédta&ﬂeﬂarlﬁ’ﬁ?{%n@@Bﬁhﬁy?@@@b@}ttﬂﬁé of
trifluorone I I 1enyl and bronophenyl. 7. The conpound of
claim3 mhe%g%’ggg g&ﬁg%y éloalkyl substituted phenyl is 30sel ected
fromthe group consisting of trifluoronethyl phenyl, chlorophenyl and

br onophenyl WO 2012/ 003414PCT/ US2011/ 042729 8. The co und of claiml
wher ei n Ssai Be S6RIS6S %5 gmprqoaw%raﬁe?fﬂgh hyidlrgym alky ary: ﬁgk@ap VY i s

chi or ophenyhajons: fi8, GAMROUANAh bl @ m;glgﬁ%ao Shifl ah&xg{anbssuﬁstﬂ%ay'
10. The conpound of ¢larm mherel sa d al I'S cyc open

conpound haalkylgatyheloxlylaodiandoXyor mul a 10

Z is (CHz)m wherein m is 0 or an integer of from 1 to 3;

10
Y is selected from the group consisting of O, S, SO, SO, and (CHy),, wherein p is 0 or an
integer of from 1 to 3; and
W is selected from the group consisting of alkyl and aryl.
15
12.  The compound of claim 11 wherein R; is selected from the group consisting of OH
and NHSOQCFg
13. The compound of claim 12 wherein R; and Rj are H.
20
14.  The compound of claim 13 wherein Ry is alkyl.
15.  The compound of claim 14 wherein R4 is methyl.
25 16.  The compound of claim 12 wherein Rs is selected from the group consisting of H,

hydroxy, alkyl, aryl, alkoxy, aryloxy, halogen, nitro, amino, cyano and hydroxy, halogen,
nitro, amino and cyano-substituted alkyl, aryl, alkoxy, aryloxy and Re is H.

17.  The compound of claim 16 wherein Rs is selected from the group consisting of H,

30 alkyl, alkoxy, halogen and fluorinated alkyl and alkoxy.
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15 20 25 wherein Rl is selected fromthe group consisting of OR7, N(R7)2,
and N(R7) SO2R7 wherein R7 is selected fromthe group consisting of H alkyl
and aryl ,woherxiosigai d al kyl and aryl may be substit ut edcwiusborfilowzreo; R2 is
selected fromthe group consisting of Hand alkyl; R3 is selected fromthe
group consisting of H and al kyl; wherein R2 and R3, individually or
together, can forma cycloalkyl ring; Xis (CH2)" wherein nis 0O or an
integer of from1l to 3; provided however that when nis 0 or 1, Rl is not
OR7 or NR2; 184 | She@msiuad of ERMh tNevigFam R s 6ORSIcEI fgn @fc dloubdiklstiag of
fluoroal kyl; WD 2012/ 003414PCT/ US2011/ 042729 R5 is selected fromthe group
consi st i ng @tlonq, bipger aneytriflgpnepiethydr yi | al koxy, aryl oxy, hal ogen, nitro,

am no, cyano and hydroxy, halogen, nitro, am no and cyano-substituted

al kyl, aryl, al koxy or aryloxy; 5R6 is selected fromthe group consisting
of H, hydroxy, aTlkytom@rupt ofalakoxg wieregh @xy(CHgl ogen, nitro, am no, cyano
and hydroxy, hal ogen, nitro, am no and cyano-substituted al kyl, aryl,

al koxy and aryloxy; Zis (CH2)mwherein mis O or an integer of from1l to

3; Y is selggt edrfd QimfRdOFMBn GONMcRLA RYs®. O, S, SO SO2 and (CH2)p,
wherein p is 0 or an integer of from1l to 3; and

21.  The compound of claim 12 wherein W is selected from the group consisting of

alkyl, benzylyl and halogen-substituted benzyl.

10
22.  The compound of claim 21 wherein W is selected from the group consisting of
alkyls having from 4 to 7 carbon atoms.
23.  The compound of claim 22 wherein W is cyclopentyl.

15

24.  The compound of claim 11, wherein said compound is selected from the group
consisting of N-(3-{1-[5-Chloro-2-(4-chloro-benzyloxy)-benzyl]-5-methyl-1H-pyrazol-3-
yl}-propionyl)-C,C,C-trifluoromethanesulfonamide,

20  3-{1-[5-Chloro-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid,

3-{1-[5-Bromo-2-(2-cthyl-butoxy)-benzyl]-5-methyl-1H-pyrazol-3-yl } -propionic acid,

3-[1-(5-Bromo-2-cyclopentylmethoxybenzyl)-5-methyl-1H-pyrazol-3-yl]-propionic acid,

25
and,
3-[1-(2-Cyclopentylmethoxy-5-trifluoromethylbenzyl)-5-methyl-1H-pyrazol-3-yl]-
propionic acid.
30
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Wis selected fromthe group consisting of alkyl and aryl. 12. The
conpound of claim 1l wherein Rl is selected fromthe group consisting of OH
and NHSOAEB2012/b3414 The conpound of claim 12 wherein R2 agu/ul3oiane7eh 14.
The conpound of claim 13 wherein R4 is alkyl. 15. The conpound of claim 14
wherein R4 is nethyl. 2516. The conpound of claim 12 wherein R5 is sel ected
fromthe group consisting of H hydroxy, alkyl, aryl, alkoxy, aryloxy,

hal ogen, nitro, am no, cyano and hydroxy, hal ogen, nitro, am no and

cyano- subst 25 athe@omlpkivhd ofdl3ihn 1 Bk, th@tyhpondansklRed fofi.thdgroipe conpound
of claim 16 wherein R5 is selected fromthe group consisting of H 30alkyl,
al koxy, haI%@@ﬁUﬁ&foluorinated al kyl and al koxy. WD

2012/ 003414PCT/ US2011/ 042729 18. The conpound of claim 17 wherein R5 is
selected fromthe group consisting of chloro, bronmo and trifl uoronethyl.

19. The compound of claim 12 wherein Zis (CH2). 20. The compound of claim
12 wherein Y is 0. 2% The conpound of claim 12 wher8n Wis selected from

the group consistin Nal kyl, benzylyl and hal ogen-s tuted benzyl .
S=0
s (
N FF N

O PR

(0]
OH Q
OH
[ N
N
Br. N
Br.
(@)

and

10

59



22. The conpound of claim 21 wherein Wis selected fromthe group
consisting of alkyls having from4 to 7 carbon atons. 23. The conpound of
cl aim 22 wbeaoeim3dii s cycl opentyl. 24. The conpound of ecaiusediljos2vper ei n
said conmpound is selected fromthe group consisting of N-(3- {1- [5

-Chl oro-2-(4-chloro-b enzyl oxy)-b enzyl] -5 -nmethyl-1H pyrazol -3 - yl}
-propionyl)-C, C Ctrifluoronethanesul f onam de, 203- {145

- Chl oro-2- (2-et hyl -butoxy)-b enzyl]-5 -nethyl - 1H pyrazol -3 -yl1} -propionic
acid, 3- {145 -Bronp-232-ethyl -butoxy)-b enzyl] -5 -nethyl-1H pyrazol -3
-y1l} -propionic acid, ¢QQM§¥45 Br ono- 2- cycl op entyl net hoxyb enzyl)-5

- met hyl - 1FprrazoI§3% yl] -propionic acid, 25 and, 3-

[1-(2- Cyclopentylﬁ§§ﬁ%xy 5- trlfluoronethylbenzyl) 5-met hyl - 1K pyrazol - 3-y1]
- propionic aﬂkdﬁ%§@ 25. The conpound of claim 11 wherein the conpound is

sel ected fron1fm\$group on5|st|ng of and
\w
26. A method for decreasing the secretion of cytokines from a macrophage comprising

5  administering a compound having the following formula

Wherein R; is selected from the group consisting of OR7, N(R7),, and N(R7)SO,R~
wherein R is selected from the group consisting of H, alkyl and aryl, wherein said alkyl
10 and aryl may be substituted with fluoro;

R; is selected from the group consisting of H and alkyl;

R; is selected from the group consisting of H and alkyl; wherein R, and R, individually

15  ortogether, can form a cycloalkyl ring;

X 18 (CH3), wherein n is 0 or an integer of from 1 to 3, provided however that when n is 0

or 1, Ry is not OR;. or NR;

20  Ryis selected from the group consisting of H, alkyl and fluoroalkyl;
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WO 2012/ 003414PCT/ US2011/ 042729 Ck-0- 26. A nethod for decreasing the
secretion of cytokines froma macrophage conprising 5 admnistering a
conmpound wewbregosdie foll owing formula Q A Wher ei n R1pcs/usedieotmdo f r om

t he group consisting of OR7, N(R7)2, and N(R7) SO2R7 wherein R7 is selected
fromthe group consisting of H alkyl and aryl, wherein said al kyl 10and
aryl may be substituted with fluoro; R2 is selected fromthe group

consi sting of H and al kyl; R3 is selected fromthe group consisting

of H and al Ryis,sewb@d@oﬂliﬁz oo dBﬁmsﬂlﬂfgjd)ﬁ/Hd&ﬁ{kdpw AR, aty0 9Bk arylery, form a
cycloalkyl ring, Xis (CH)" wherein n is or an Integer of from1l to 3,
provi ded holdozan, piyg: amiyencyanp énd hygdroxy, IRiogeg, 159, QRPO apg cygRe-subgiputed

201/ 003414000 CRLAIEHEgE9RR0EA1 1O of b ALl and Hhueroatiyly WO

5 R is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted

alkyl, aryl, alkoxy and aryloxy;

Z is (CHz)m wherein m is 0 or an integer of from 1 to 3;

10
Y is selected from the group consisting of O, S, SO, SO, and (CHy),, wherein p is 0 or an
integer of from 1 to 3; and
W is selected from the group consisting of alkyl and aryl.

15

27. The method of claim 26 wherein said compound is administered to treat DP1, FP,

EP1, TP and/or EP4 receptor mediated diseases or conditions.

28. A method for decreasing the secretion of a cytokine selected from the group
20  consisting of VEGF, IL-8, MCP-1, TNFaq, IL-10, MDC and RANTES in a patient in need
thereof comprising administering to a patient an effective amount of a compound

according to formula
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R5 is selected fromthe group consisting of H hydroxy, alkyl, aryl,

al koxy, aryl oxy, halogen, nitro, am no, cyano and hydroxy, hal ogen, nitro,
am no andwoyarosabsti tuted al kyl, aryl, al koxy or aryl exyjus2ig/oux2sel ect ed
fromthe group consisting of H £ hydroxy, alkyl, aryl, alkoxy, aryloxy,

hal ogen, nitro, am no, cyano and hydroxy, hal ogen, nitro, am no and
cyano-substituted al kyl, aryl, alkoxy and aryloxy; Zis (CH2)mwherein mis
O or an integer of from1l to 3; Y is selected fromthe group consisting of
0, S, SO SEhcamdR( (8H)dRicd MR eHelprdup Sonlistfig BNORAMEESY,, &fd NFOBA,R0 3; and
Wis selected fromthe group consisting of alkyl and aryl. 27. The nethod
of cl ai m 26WipieieRnis seleeied Hrpoha graug caamtmgsqfé%@ém énq piyhtwippein sgpalkgb 1
TP and/ or ' i ses or conditions. 28. A nmethod for
decr easi ng%@eirgg@%%%dﬁﬁ?@ggglﬁgﬁ@ﬁé selected fromthe group 20
consisting of VEG-, IL-8, MCP-1, TNFa, IL-la, MDC and RANTES in a patient
in need thereof conprising admnistering to a patient an effective anount
of a cor?pou%@jlsaﬁelé’eﬁggiﬁ‘r?&“ths FIPRAnistin @&@P%gmwcw US2011/ 042729
Wherein R1 is selected fromthe group consisting of OR7, N(R7)2, and

N(R7) SO2R7 wherein R7 is selected fromthe group consisting of H alkyl and
aryl, wher eRnissaledtedfioyd thamdowr gonsintayg dfcH sod slkiyt; mthedtimRy hnd RuondiyidoMy i s
selected fromt . grou consi t{kngﬂof H and alkyl; R3 is selected fromthe
group consi StPHEYGYF H‘BW&@P, Yii®¥ein R2 and R3, individually or
together, can forma cycloalkyl ring; 10 Xis (CH2)" wherein nis O or an
integer of from1l to 3, provided however that when nis 0 or 1, Rl is not
OR7. orl INR2X iRCHl9n whtistt th OF erowm integergrfdigmm ¢ omsi providgd boweyer ghagphemnds 0

fluoroal kyl ;. 1, Ry is not OR7. or NR;

R4 is selected from the group consisting of H, alkyl and fluoroalkyl;

15  Rsis selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,
halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted
alkyl, aryl, alkoxy or aryloxy;

R is selected from the group consisting of H, hydroxy, alkyl, aryl, alkoxy, aryloxy,

20  halogen, nitro, amino, cyano and hydroxy, halogen, nitro, amino and cyano-substituted

alkyl, aryl, alkoxy and aryloxy;

Z is (CHz)m wherein m is 0 or an integer of from 1 to 3;

25 Y is selected from the group consisting of O, S, SO, SO, and (CH,),,, wherein p is 0 or an

integer of from 1 to 3; and
W is selected from the group consisting of alkyl and aryl.

30  29. A method according to claim 28 wherein said cytokine is IL-8 and said compound

is administered for treating rheumatoid arthritis.
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15R5 is selected fromthe group consisting of H hydroxy, alkyl, aryl,

al koxy, aryl oxy, halogen, nitro, am no, cyano and hydroxy, hal ogen, nitro,
am no andwoyarosabsti tuted al kyl, aryl, al koxy or aryl exyjusRaios273el ect ed
fromthe group consisting of H £ hydroxy, alkyl, aryl, alkoxy, aryloxy,

20hal ogen, nitro, am no, cyano and hydroxy, hal ogen, nitro, am no and
cyano-substituted al kyl, aryl, alkoxy and aryloxy; Zis (CH2)mwherein mis
0 or an integer of from1l to 3; 25Y is selected fromthe group consisting
of 0, S, SO SO and (CH2)p, wherein pis 0 or an integer of from1l to 3;

and Wis sel ected fron1theg§£oup consisting of alkyl and aryl. 30 29. A
net hod accot®i ngAtrectbodageprBngeeiamSaherciysaiskgyhekingis INICB- I sgid d

conmpound i s . 0 . kNG i | LLS. .
2012/ 00341 PRGN BT 8ty b TRMEADRHRP gHeRlel Bdrheiizeg S ponogytic <. g
cyt oki ne i sinkERxtibnandh aaRd\ thoupeteittartisited phorissiseaeihtha@osddress; mgpic

I nfl ammat ory di seases characteri zed by nonocytic infiltration, such as RA
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diabetes-induced atherosclerosis and MCP-1/CCR2-mediated multiple inflammatory

discases.

10 31. A method according to claim 28 wherein said cytokine is MDC and said
compound is administered for treating rheumatoid arthritis, inflammation, thrombosis and
atherosclerosis, chronic renal failure, chronic liver diseases, Alzheimer’s discase and

systemic sclerosis.

15 32. A method according to claim 28 wherein said cytokine is RANTES and said
compound is administered for treating rheumatoid arthritis, inflammation, thrombosis and
atherosclerosis, asthma, including allergic lung inflammation, lung leukocyte infiltration,
bronchial hyper-responsiveness, and the recruitment of cosinophils in the pathogenesis of
asthma, and allergic rhinitis, multiple sclerosis, CNS disorders, parasitic disease, cancer,

20  autoimmune and heart disecases.

33. A method according to claim 28 wherein said cytokine is TNFa and said
compound is administered for treating diseases resulting from the stimulation of the

25  production of proinflammatory cytokines/chemokines, collagenases, metalloproteinases,
and other inflammatory mediators; activation of endothelial cells and neutrophils;
promotion T- and B-cell growth, as well as stimulation of bone resorption, the production
of local and systemic proinflammatory cytokines/chemokines and serum MMP-3, nitric
oxide synthase activity, VEGF release, and angiogenesis in inflamed joints.

30

63



and dermatonyositis; uveitis; restenosis; brain inflanmati on and obesity;
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wherein said cytokine is MDC and said conpound is admnistered for treating
rheumatoid arthritis, inflammtion, thronbosis and atherosclerosis, chronic
renal failure, chronic liver diseases, Al zheiner's disease and system c
sclerosis. 15 32. A nethod according to claim28 wherein said cytokine is
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30 WD 2012/ 003414P Mp82011/042729 34. A nmethod according to claim 26
wherein said macrophage is a human macrophage. 35. A method for treating
infl ammation g.n a _hugan patient which conprises
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S5administering to a patient in need thereof an effective anount of a
conpound sel ected fromthe group consisting of 10 and 15 WO

2012/ 003MOBCI/do5AG11/ 042729 36. A nethod for treating eeeiusteion7a9 hunman
patient which conprises admnistering to a patient in need thereof an
effective anmount of a conpound sel ected fromthe group consisting of and

36. A method for treating uveitis in a human patient which comprises administering to
a patient in need thereof an effective amount of a compound selected from the group

consisting of
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10 WD 2012/ 003414PCT/ US2011/ 042729 37.A nmethod for treating allergic
conjunctivitis in a human patient which conprises admnistering to a
pati ent iwoneewoshereof an effective anbunt of a conpourdtasb@ateri2d rom t he

group consi sting of and 10

37. A method for treating allergic conjunctivitis in a human patient which comprises
administering to a patient in need thereof an effective amount of a compound selected

from the group consisting of
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