Sulfonamide Compounds for the Treatment of Respiratory Disorders FIELD OF THE INVENTION

The present invention relates to sulfonamide compounds which are agonists of PPARYy, and to the use
of such compounds for the treatment of respiratory disease. BACKGROUND OF THE INVENTION

A broad specth 8P BY &Sptratory diseases and disorders has been recogniZE&'SRPAARTTF which have
overlapping and interacting etiologies. Two of the most widespread and prevalent of these diseases
are chronic obstructive pulmonary disorder (COPD) and asthma. Respiratory diseases have a
significant inflammatory component. For example, current therapy for COPD and asthma focuses
mainly on the ﬁﬁ%&ﬂawaéwﬁmrwhﬁe TRddeneacor heshpiDisaitesas .
monotherapies or combinations of long acting 132 agonist bronchodilators with inhaled corticosteroids
(ICS). COPD is a leading cause of morbidity and mortality worldwide with an overall prevalence in

adults over 40 years currently estimaigg b esiviagn panchiddHalbert et al, Eur.Respir.J, 2006,
28(3):523-32). Accarding to the World Hﬁ%alth Or%%nizati_ n gWHO ,é%bo%[ 00 million ec%ple suffer

from COPD, with softfeRFPERt iMITBHT TG Folf THe MEB S BN A R A P thir leading
cause of morahR-gaddihhead ngsasi semgionaidicithdttaemeortd yROREGy dise@knical features of
COPD include breathlessness, cough and sputum, with chronic airway obstruction and lung
hyperinflation as a result of chronic bronchitis and emphysema (dilation of the distal lung airspaces).
Chronic bronchial hyperactivity WissPKSBQBINR QBETHBEASVANEIRNa is also found in COPD. Airway
remodeling in COPR {eads Io.patsisent ARadrjeussaibleAln way SRt aiiBe-ARe opexa hyper secretion.

The direct cause of airway narrowing and hyper responsiveness is unkpown althoygh it is generally

proposed thaPaBhefaihdeTH ereranming h BEErrHas akolgEciot Foshid S MPSLRISEREAT impaired
relaxation or ipgrersedtaTtagEldjeases LOMRikabigntibanhdiawserpiiteattr 400RIability. Treatment
guidelines advqcate early. detection and implementation of smoking cessatio Qgrams 1o help reduce
morbidity andqsr%lorf?al%/es lﬁléa%}"[ﬁsés%?slseésagg? S\ ej\;{ecrz?11 ear yaglé?gcotﬁfﬁoa{nnpdo %ngnpoggistha{lﬁg’een difficult
for a numberayfredsbaspy foCOPEPtakd asfbres forekesalvpnkin @ thekefsdfeancd shipaiaini| effects from

smoking, attr@@&ﬁ?@ﬁ_@ﬁ&g@&%@ﬁ&eﬁﬁﬁmﬁw hEGALIRESABRS 85 @sisRabagsr Similarly,
0

acute episodes of bronchitis often are not recognized by the general practitioner as early signs of
COPD. ManyPsassireddmsmisineasibiereith insrigdronirosteifs dfrdhic bronchitis or asthmatic

bronchitis) making precise diagnosis a challenge, particularly in early disease. Also, many patients do
not seek medical helpygti they.gre experiencind mere seyele.Mplama Assagialed it reduced
lung function, such as dyspnea, pegs,ls ent cough, and spu’ﬁﬁm production. As a consequence, the vast
majority of patievibere inadditgnoséd ratrammenin grtimaiedrat ipehvasard advHieddldsgesbr disease.
Despite the recept ARVAACESRL havs.berrmade i understanding e raise S aRisatory
disorders, they remain notoriously difficult to treat. From the foregoing, it can be geen that a need
exists for ider%ffﬁﬁ)@’ rfo9ut S8 pBiRaLESP &b BRTL T BRE r 8???0‘%’]:8% 8h188rders such
as COPD andrast s discaseGutiepiy n@R0: teaktie it dting sessnal niyrodith e dfibtieadiof symptoms
using short and lon actlijorl%i1 rPnt%Igodc;Ir?#%rszﬁgger as monotherapies or combinations of long acting 32
agonist broncROaTALors with-Ahaled cotticostéroids (ICS). The disappointing anti-inflammatory data for
ICS either alone or in combination with f32 agonists has intensified the search for an effective

anti-inflammatory drgg fanCRRR.One duppthasisddngrrinuestigation s whathghigyelgemonstrably

anti-inflammatory agents can halt or slow function decline characteris‘%ic of COPD. Reducing the

frequency andPERRISIeBRBIBRRGRY I8 DEBETRE A Es S5y iSRS eARgE 8Pt OPD

therapy as thessagresisdniRatients tilahing axesehationsiis poaiciAntkipiammagornitterapy in

COPD, and in asthma, is .expected to reduce the fre encc)l/gﬁ;ﬁ;l everi e rhati improve

quality of life éf’n%er %nﬁsmr)é% u%glaleacﬁlneﬁﬁslﬁﬁa %ﬁ%%é%. edt%ﬁ#%ﬁ%fr%%%%&?ﬁgg%y in COPD

may also prodersts am pempidss raeh iretersth e siney. narqvdpgxivd Mo lilaatsTREBe gt gamma

receptor (PPARRY),a0Q0ISts %@y%%@&@ruﬂd‘ﬁw IRCHEASEEaSIHVIBER Wi erRsa A digbetic patients
or c

and currently two PPARY agonists are approvea linical use in diabetes; Rosiglitazone and
Pioglitazone. @& hniperarsdvibel abagrsralitcs sots m(@%-@ﬁ?ﬁ%ﬁmﬁ%gﬁounds are
thiawlidinediopas-akéDs) inapiirad e lix Hactictcadsainisteradibiyy the oral route for systemic delivery.
Physiological activation of PPARY is believed to increase the sensitivity of peripheral tissues to insulin,
thus facilitating the clearance of glucose from the blood and producing the desired anti-diabetic effect.
Unfortunately, PPARYy agonists also have unwanted cardiovascular effects, including haemodilution,
peripheral and pulmonary oedema, and congestive heart failure (CHF). CHF is a complex clinical
syndrome characterized by exertional dyspnea, fatiéue and, often, peripheral edema resulting from left
ventricular dysfunction (LVR). These unwanted effects are also believed to result from activation of
PPARYy. In particular, a significant effort has been devoted to investigating the hypothesis that PPARy
agonists disturb the normal maintenance of fluid balance via binding to the PPARY receptor in the
kidney. See Gum et al, Nat Med. 2005;11(8):861-6 and Zhang et al, Proc Nail Acad Sci USA. 2005 28;
102(26):9406-11. Treatment with PPARY agonists by the oral route for systemic delivery is also

acenciated with an rinwanted increace in hndy weiaht In additinn to their affecte non aliicoce



Based on observations of anti-inflammatory activity in cells relevant to the lung, the utility of PPARy
agonists in general has been disclosed for the treatment of inflammatory respiratory disorders
including asthma, COPD, cystic fibrosis, pulmonary fibrosis (Refer patent applications W000/53601,
W002/13812“é%g'wag8782766). These disclosures include administration by GG tHe ol and inhaled
routes. COPD patients are known to be at a higher risk than other clinical populations from
congestive heart failure (CHF) (Curkendall et al, Ann Epidemiol, 2006;16: 63-70, Padeletti et al, Int J
Cardiol. 2008;125(2):209-15) and so it is important that systemic activation of the PPARYy receptors is
kept to a minimum@oHiese patpniddmavaiddncfedsiny ihe |Keldibod abétitenAdmiduktesing
respiratory drugs hy the inhaled route, is one approach to target the | with an anti-inflammatory
agent whilsti%‘%ﬁ%% %@ﬁe%%%%o%%rgn the c%ﬁﬁo%ﬁ%éﬁ%%gﬁﬁé{ I eﬁﬁ%%é]%sflé/sgté%ic activity
and observatidneof siorbidifeciad morplisrefore fakingdiseasacdiuritie paendateahaniniidmmatory
utility of PPARYL6GERIOHAGANIBIIPARG Hreabaesrtefsaspiratory disease, and weighing that potential
utility against the undesirable side effects of high systemic exposure to this drug class, there is a need
for PPARYy receptor agonists that are effective in treating such diseases, have physico-chemical
properties renderingGRBmiit ajae-f oo pidrasannd elivelyrb o fdnalidion aandihadedewieystemic
exposure followin ini@l{ tion. . Systemic.exposure. of ansigéﬂ Ieﬁru is.generally achjeved by two
methods. Fo?%\cl’vkcllr%’(?ra ?Hﬁ%%atttl]gr?% a“?agsniﬁ?gagw Se;fuiac'ie@- ‘%eoa te(sé%%sssageaél |v%$§56by the device
(e.g. inhaler BrmiHulisemtis eulivdredfo trenebitisiraftny nectnwhdesigeiaedadivieths igcasired

pharmacologjcakagtion.in dhe, lungs-Jglematelyany diddhathas nehbaesrmriabglizedby the lungs,

is delivered éy the lungs to the systemic circulation. Once the active drug is_present in the circulation,
o

the clearanc@ &% dftbe UFOH $rSRMAHNS LnfsfreRn IeRFRE Yy makine JERitS. $HH6r8, a desired

property of aghilieaded @riguianine Eatndtetof Mhg disraseaitcin: b adoweflaseisréalpinder the
curve (AUC) retL’F\ 'vee toetg_g drtlaese IlzilldrInninis.tstg{ree!(;leas th%% V\éi” lis@fa?&/ﬂx% i%@@%ﬁ‘}aw{%%%%' activity and
thus reduce RENGOA of Sie affects. The suitability of different compouncfs in this regar%i can be
assessed bysudhemminingeth @ phasianh saud. felldwimgun pradsinepas uivalksqtogsadissYBbmpounds
suitable for iphalation gL ibadreatiaepl.of deno Higease will HEMEfelaVa RIRFE R MG ARFbEOMPounds
likely to have a propensity for systemic side effects will have a higher plasma AUC.  Following oral
inhalation of % tory drug, the other 50-90% of the inhaled dose is swallowed. Therefore, another
method of reducing systemic exposure by an inhaled drug is for the drug to have reduced oral
bioavalabilty (abiy of he, 1 ract I absorh,niacl dou and dgives i iulalion), A compound
having low oral bioavanapill y Wil have signi |cant?y€iower plasma exposure a5 meAsured by plasma
AUC followintgspisiterysiigprian wise neprioguienentld sélisalbiateeatanfsose s darmetnadininistered by

the intravenoys, 6y JuEqUife SHIMMARY OF i TN FAVEIQDpoundd RRG:ASPRSLoiRgr&ds Provided a

compound of formula (l) or a pharmaceutically acceﬂt?able salt thereof r(Rilm wherein, R1, R2 or R3
each indepertraimnFabresimen disods Rt Iri B Ia-IMMaloalkyl, alkoxy, haloalkoxy,

carboxylic acid or an ester or amide thereof ; R4 represents hydrogen or alkyl; and m, n or p

ndependently represenia; copfdhamdl RIGISLANRCS, BERAMGVEL AR0AMAEG 100
composition compriSing a (Y,bmpouncFas fefined above and one Or more pharme ceuticalﬂ§/ acceptable
carriers or exgipiesmd. long rrigmtrerchodiieonheitbes srovioibethr ¢sser shabbwisvard Bsglefined

above in the mamifactyrgof @ GRIRASIHANAL thedalngiet Sde rikalophdigRASinting
anti-inflammatory data for ICS either alone or in combination with B2 agonists has
intensified the search for an effective anti-inflammatory drug for COPD. One hypothesis
under investigation is whether novel, demonstrably anti-inflammatory agents can halt or
slow function decline characteristic of COPD. Reducing the frequency and severity of
exacerbations has become an increasingly important target for COPD therapy as the
prognosis for patients following exacerbations is poor. Anti-inflammatory therapy in

COPD, and in asthma, is expected to reduce the frequency and severity of exacerbations,



DESCRIPTION OF TRE INVENTION In accordance with one aspect, the invention provides a
compound of formula (l) or a pharmaceutically acceptable salt thereof 17a\ (R1)in (R3)1,777- (R2In (I)
wherein, It1, R2 or R3 each independently represents halo, cyano, nitro, g&j%%%g)élogg{oalkyl,
alkoxy, halogﬁg&}yl/?/gg;r %xylic acid or an ester or amide thereof; R4 represents hydrogen or alkyl; m, n
or p independently represents 0, 1,2 or 3.  The term "compound of formula (I)" or "compound of the
invention" as used herein includes any individual stereoisomers of the compound.  In accordance
with another aspect, the present application also provides the use of a compound of formula (1) or a
pharmaceutigatyvacgafitahie saitdheredifor tedatmdatlof on intigefmetinifachifferdfe adimposition for
treatment of g,respiratary disea chasa El;mﬁlégg%gi oderate ar savelskisd. bronchial, allergic,
intrinsic, exwfﬂggﬁg%%%@%&@%? rﬁéﬁr% ced (inc uﬁg aspirin and%\lSAID-induced) and
dust-induced asthma, steroid resistant asthma, allergic airway syndrome, bronchitis including

infectious and eqsﬁg%?g;gﬁ]p@gﬁ@jﬁoﬁrﬁg@&&b@%g@é@@ﬂ@@pﬁmﬁs&gﬁgtgqgaama@ystic fibrosis,
clu

pulmonary fibrosis including cryptogenic fibrosing alveolitis, idiopathic pulmonary fibrosis, idiopathic
interstitial préuiEnEicHRsERRsE oeRsiiEEHn PaRliGEs di RPATS ARV RRIZRAr SIE L AHSh, including
tUberCU'OSiSP@'%?ﬁ%&{Q{H%% \ether ungal infesli@Ebaeg Rplgtitonscahiinp danaplantation;
vasculitic and thrombotic disorders of the lung vasculatyre, and pulmenary hypertension (including
pulmonary %@W@r@ﬁ%ﬁ)%%&swiﬁﬁﬁ; i c#ﬁ%ﬁg trB:oa rﬁgn 38¥ %%/rrggﬁ%n%%%% associated
with inflammatopiiand seweiarymondiibrepithpraitivay sdmndstated genithe cirgh rewatdoand chronic

rhinHitis including rhinitis medigamentosa, and vasomotar,iiyinitis; perennialapd.Seasqpal allergic
rhinitis incIu&YﬁtﬁrPr‘ﬁm ‘Fi“rﬁeéﬁ'/os%g(ﬁ’é’yo 5er)?°ﬁlggé %o?)?p%gls; c%te viral infectioﬁ including the

common colsknaitishinfettietphirel tossespirdton)isythoytiatilitating frelazngs-op iR 8 therapeutic
therapy), °°ERQ%‘QBH%@JH@E&Q&%%&&BW%M{&éffpa!monary edema, pulmonary embolism,

pneumonia, pulmonary sarcoidosis, silicosis, farmer's lung and related diseases; hypersensitivity
pneumonitis, respiratory failure, acute respiratory distress syndrome, emphysema, chronic bronchitis,
tuberculosis, and lyRgcaRsely, PHARFCOESARGE e RAetharaspertcifitopresant isffertion provides a

method of treating or preventing a respiratory disease such as those listed.in the preceding paragraph.
In particular, B8 I}?Gﬁ%%ﬂﬂt’(%nﬂ%gh%ﬂof%qdﬂ]\lznb% rﬁeﬁr?e\%aﬁt%(rf%or?ggﬁﬁ%ggt ga%%{\a/ention and

treatment of (hEFESOME MY dispbsectinehl agrthose usedciirzed by exeitioialdlyabinen &8@¥f such activity
comprising aaqlglirgi%eringdt%gr%idei edi\éidé%%{&éhg@p%ﬁiQ@%@Hﬁgtﬁg@@ﬁg@&pt@ﬁ)pm@cemical

composition COMPrisi Sa%ompoun of tormula (1), or a pharmaceutically acceptable salt thereof; and

one or more wivemmaceiititalye ateepehbtedeteciprlitiiom asfivatipref SPHRYnTRARBIFHMAR Bompound of
formula (1) wil OfE?chQ%ég{E‘ﬁQLSL%EEddeo{Q?@ﬂﬁ)&@ié%ﬁg-t‘ge I RERNCHASPRAR fNBHREENT Invention

provides a pﬁlgﬁlnaceutlca composition, such as a composition adapted for inhalation by the nose or

mouth compxisingbdtea ol meristerndavé Suishbapere Nt SindisrdH s R ACBUREEIG® table
eXCIPIENtS. igney See Guan et al, Nat Med. 2005;11(8):861-6 and Zhang et al, Proc Natl Acad Sci

USA. 2005 28;102(26):9406-11. Treatment with PPARy agonists by the oral route for

systemic delivery is also associated with an unwanted increase in body weight.

In addition to their effects on glucose metabolism, a variety of reports have been
published which demonstrate the potential of specific PPARy agonists, such as
Rosiglitazone, to exert anti-inflammatory effects. For instance, (i) Rosiglitazone has
been reported to exert effects in diabetic patients consistent with an anti-inflammatory
effect (Haffner et al, Circulation. 2002 Aug 6;106(6):675-84, Marx et al, Arterioscler
Thromb Vasc Biol. 2003 Feb 1;23(2):283-8); (ii) Rosiglitazone has been reported to exert
anti-inflammatory effects in a range of animal models of inflammation, including:

carageenan-induced paw oedema (Cuzzocrea et al, Eur J Pharmacol. 2004 Jan



To describe the invention, certain terms are defined herein as follows.  As used herein, the term
"allcyl" includes both branched and straight-chain saturated or unsaturated aliphatic hydrocarbon
groups having from 1 to 10, more preferably 1 to 6, carbon atoms. Non-limiting examples of suitable
alkyl groups ??%&a%‘@’% l, ethyl, n-propyl, isopropyl, n-butyl, and t-butyl.?CT R%“ﬁ%’éjﬁz?rqérein, the
term "alkoxy" means a chain of carbon atonic and is defined as “alkyl-0-', wherein alkyl group is as
defined above. The chains of carbon atoms of the alkoxy groups described and claimed herein are
saturated, may be straight chain or branched. Exemplary alkoxy groups include methoxy, ethoxy,
Propoxy, iSopregRyKy 7areB Sha S -induded ustidsheleinathadaxnyt "BRI0" Btp alanerot maans fluoro,
chloro, bromg gr.i0da-gr ., As,used herein,.the terg "haloalkyl. means.: yl.as defined above
wherein one%rfg% ?ég%%grgdpggﬁcg%%%‘%?ﬁ%ﬁg %%ﬁoﬁg?gpﬁ:%%@ é%gg%?ouﬁ%gé [ elc?3 above.
Exemplary hidoatikpbarontsl rroknbeloifiiebisnietagicichit rdmétinyN eiookodbs/ | ek b,
trilfluoromettiohexafiuaroaiiuhand e dke: o1, ARHSERIRRRIRoRIeTENIR lalkop Hishaloalky1-0-

where haloaligl is as define above. Exemplary hthoalkoxy groups include trifluoromethoxy,

chlorometho HBtrBEHE A ERIEF SR Strih doFomatHERRr hedduBo B8R (2 nd hedlike.  As
used herein,diiegtetah-iedrbaxylmasid OliseaiexS-Qr Hig drPiesiatob atheFiar assmnidgrderivatives of

boxyli [ds. E | t d.amid ivatives i ,.CO \ NMe2,
camentc 290 SR LY MR B AU R SN e
phenylallcyl sn¢.BS indnesd lunglfistes peyirspifidid GiheailvisalitberiBespiddd 2064 tub24€iiniBon of any
substituent oy yariabie alRipadicdlarlosatiqeinasalacH e ReirdeRende vt {S deiniugns elsewhere

in that molecule. It is understood that substituents and substitution patterns on the compounds of this
invention carftiE SBrdig B ORe-HrTETRINTaly SRIIA PR BEEt Rt dthplofHAS tRBYSEPE chemically
stable and thadgagdie vradihySyhthesizethRR EEERDE 0y, KTNED -indhe:anmspwe lasithdse methods
set forth herein. The terms,"treatment.: "treating, - treat," e like & d,herein to refer
generally to %B%allﬁiﬁg%c%‘éﬁ;ir%léhﬁgﬁ?gr?ﬁa?:cg%%%aﬁa??dlﬁoﬁ )f/'s?b @)ggi]%':h g}%@ﬁ iﬁtﬁ%e)éf%ﬁar%ay be
prophylactic #rtesmsrotabmpieidly oribaprieliizprioveiigd disedscBor dyPiptomatlerddb4end/or may be

therapeutic igterpg 9t & @_g@é%grm@%&g%%%@@sm%Uﬁgﬁ@)gase and/or adverse effect

attributable to the disease. "Treatment" as used herein covers any treatment of a disease in a subject,
particularly a human, and includes: (a) preventing the disease or symptom from occurring in a subject
which may be predispesed sbtbe sdispaseaat syfnpiamoBuidiasnal yaisherndiagnasachgs having it;

(b) inhibiting the diseas fom, i.e., arresting its.development; or,(c) relieving the disease
symptom, i.et&,’eca‘lﬁl ﬁ’(g?%é%%%‘l BT dfﬁegggg'%r %%?8&. ISCEOﬁcﬁe?? rr‘%"‘;:'tit‘ir Sp&tti®hily effective
amount" refensfortinet@mozspiratoay dhisgrderp haindage stibelaa GERDh ay sl Bicitithoultedogigal or medical

response of iaaie (YRl R RhPUBILARALIS K 3849 wodtR @p&an%@éd)%%%@gfnﬂoni

Substituents K1, R-2'R3, when present, may be selected independently from, for example, methyl,
fluoro, chlorol #ateitsinetrsa nrldsodmiaitaarmrbrvibdhs apaireey whaleB eyt example, hydrogen or

methyl In some embodiments m, n and p are independently O, 1 or 2. Specific examples of

compounds of the pEgsen, invenion fnglide e foloying, ang pharmiaceyicaly acgepiaple sals

from congestive heart failure (CHF) (Curkendall et al, Ann Epidemiol, 2006;16: 63-70,
Padeletti et al, Int J Cardiol. 2008;125(2):209-15) and so it is important that systemic
activation of the PPARy receptors is kept to a minimum in these patients to avoid
increasing the likelihood of CHF. Administering respiratory drugs by the inhaled route is
one approach to target the lung with an anti-inflammatory agent whilst keeping systemic
exposure of the drug low, reducing the likelihood of systemic activity and observation of

side effects,



Compounds and [IUPAC Name H3. 40, Nyl.," is c, , .0Oc, 2,4-Dichloro-N-

{3-chloro-441-(4-chloro-3-trifluoromethyl-phenyl)- 1Hpyrazol-4-yloxy]thenyl } - benzenesulfonamlde c,

,3.." 8 38% gr Dichloro-N- {3 ,5-dichloro-441 -(2,4-difluoro-ph [-4-
onxyI phenv}5 benzeﬁ%esulfonamlde a 11,,20\\S 40 a CINM" HOCI 2,4- lekﬁ?r}}o%b?bfwﬁ%?

,5-dichloro-441-(4-fluoro-Pheny1)-1H-pyrazol-4- yloxy]Thenyll -benzenesulfonamide aa

Therefore, taking into account the potential anti-inflammatory utility of PPARy
receptor agonists in the treatment of respiratory disease, and weighing that potential
utility against the undesirable side effects of high systemic exposure to this drug class,
there is a need for PPARY receptor agonists that are effective in treating such diseases,
have physico-chemical properties rendering them suitable for pulmonary delivery by

inhalation, and have low systemic exposure following inhalation.

Systernic exposure of an inhaled drug is generally achieved by two methods.
Following oral inhalation of a respiratory drug 10-50% of the dosage delivered by the
device {e.g. inhaler or nebuliser) is delivered to the respiratory tract where it can achieve
its desired pharmacological action in the langs. Ultimately, any drug that has not been
metabolized by the lungs, is delivered by the Jungs to the systemic circulation. Once the
active drug is present in the circulation, the clearance rate of the drug from the plasma is
critical to its systemic activity. Therefore, a desired property of an inhaled drug for the
treatment of lung disease is to have low plasma area under the curve (AUC) relative to
the dose administered as this will limit systemic pharmacological activity and thus reduce
likelihood of side effects. The suitability of different compounds in this regard can be
assessed by determining the plasma AUC following .i.v. dosing at equivalent dosages.
Compounds suitable for inhalation for the treatment of lung disease will have a low
plasma AUC and compounds likely to have a propensity for systemic side effects will
bave a higher plasma AUC.

Following oral inhalétiﬁn of a respiratory drug, the other 50-90% of the inhaled
dose is swallowed. Therefore, another method of reducing systemic exposure by an
inhaled drug is for the drug to have reduced oral bicavailability (ability of the GI tract to
absorb intact drug and deliver it to the circulation). A compound having low oral
bioavailability will have significantly lower plasma exposure as measured by plasma
AUC following oral dosing than when an equivalent dosage of the same compound is

administered by the intravenous (i.v.) route.



gir 0.,ItiF 410 s N- " CIHO a 2,4-Dichloro-N- {3-chloro-4-[1 -(4-fluoro-pheny1)-1H-pyrazol-4-yloxy]-
phenyl) - benzenesulfonamide Cla is HOCI 2,4-Dichloro-N- {3-chloro441
-(4-chloro-pheny1)-1H-pyrazol-4-yloxylphenyl} -benzenesulfonamide Claaa 110 0 :\S WI N\" HOCI

SUMMARY OF THE INVENTION

In one aspect, there is provided a compound of formula (I) or a
pharmaceutically acceptable salt thereof
Oy Re @ ==
N \p—w-s 7(R)
< N, N/
(Ra)g Q N ]/ o
(R2)n

(D

wherein,

R;, Ry or R; each independently represents halo, cyano, nitro, amino, alkyl, haloalkyl,
alkoxy, haloalkoxy, carboxylic acid or an ester or amide thereof ;

R4 represents hydrogen or alkyl; and

m, n or p independently represents 0, I, 2 or 3.
In another aspect, there is provided a pharmaceutical composition comprising a

compound as defined above and one or more pharmaceutically acceptable carriers or

excipients.

In another aspect, there is provided the use of a compound as defined above in the

manufacture of a composition for the treatment of a respiratory disease.

Sa



2,4-Dichloro-N- { 3-chloro-4-[ 1 -(3-chloro-4-fluoro-phenyl)- 1H-pyrazol- Compounds and IUPAC
Name 4-yloxyl-phenyl} -benzenesulfonami de CI 4.SO ,\ 40 a aH ,0 a N-

{3-Chloro-441-(4-fluoro-pheny1)-1H-pyrazol-4-yloryl-phenyll -4- meth ﬁ#%% [

0 yl-b f ide ClscH3 0
% w N H 2“’4)5%?{?8?8 - {44144- fluoro-phenyl)-1H-Pyrazol-4-34oxyl- geét y g#/g‘%? -benzene
sulfonamide CH3 a s CI *0 9:S Wi N)..,

DESCRIPTION OF THE INVENTION
In accordance with one aspect, the invention provides a compound of formula (I)

or a pharmaceutically acceptable salt thereof

ReQ =
(Rs)p““@— “?OO’{;E@“@%
(Roh

@

wherein,

Ry, R; or R; each independently represents halo, cyano, nitro, amino, alkyl, haloalkyl,
alkoxy, haloalkoxy, carboxylic acid or an ester or amide thereof ;

R, represents hydrogen or alkyl;

m, 1 or p independently represents 0, 1,2 or 3.

The term "compound of formula (1)" or "compound of the invention" as used

herein includes any individual stereoisomers of the compound.

In accordance with another aspect, the present application also provides the use of

a compound of formula (I) or a pharmaceutically acceptable salt thereof for treatment of,
or in the manufacture of a composition for treatment of a respiratory disease such as
asthma (mild, moderate or severe), e.g., bronchial, allergic, intrinsic, extrinsic, exercise-
induced, drug-induced (including aspirin and NSAID-induced) and dust-induced asthma,
steroid resistant asthma, allergic airway syndrome, bronchitis including infectious and
: eosinophilic bronchitis, chronic obstructive pulmonary disease (COPD), cystic fibrosis,
pulmonary fibrosis including cryptogenic fibrosing alveolitis, idiopathic pulmonary
fibrosis, idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic therapy
and chronic infection, including tuberculosis and aspergillosis and other fungal
infections; complications of lung transplantation; vasculitic and thrombotic disorders of
the lung vasculature, and pulmonary hypertension (including pulmonary arterial
hypertension); antitussive activity including treatment of chronic cough associated with
inflammatory and secretory conditions of the airways, and iatrogenic cough; acute and

chronic rhinitis including rhinitis medicamentosa, and vasomotor rhinitis; perennial and



H™-' 2,4-Dichloro-N- {441 -(2,4-dimethyl-phenyl)-1H-pyrazol-4-yloxy)- phenyl} -benzenesulfonamide aa
H3c 11 N, R 4111 N- CH3H 4-Methyl-N44-(1-p-toly1-1H-pyrazol-4-yloxy)-phenylk benzene

sulfonamide vy40 CH3 H3C 4. H N- (3-Chloro-441-(4-fluoro-phenyl)-1H- ’Fé;‘ﬂ - -
phenyl} -
bermenesul%%&?ﬂ?@g%ﬁml le 9, 40 H Compounds and IIUPAC Name % |cﬁ?8¥é®él%§-chloro-4-( 1

-phenyl-1H-pyrazol-4-yloxy)-phenylk benzenesulfonamide CI CI

seasonal allergic rhinitis incloding rhinitis nervosa (hay fever); nasal polyposis; acute
viral infection including the common cold, and infection due to respiratory syncytial
virus, influenza (prophylactic and therapeutic therapy), coronavirus (including SARS)
and adenovirus, pulmonary edema, pulmonary embolism, pneumonia, pulmonary
sarcoidosis, silicosis, farmer’s lung and related diseases; hypersensitivity pneumonitis,
respiratory failure, acute respiratory distress syndrome, emphysema, chronic bronchitis,

tuberculosis, and lung cancer.

In accordance with another aspect, the present invention provides a method of
treating or preventing a respiratory disease such as those listed in the preceding

paragraph.

In particular, the methods and compositions of the present invention encompass
the prevention and treatment of the respiratory disease such as those Hsed above in an
individual in need of such activity comprising administering to said individual a
therapeutically effective amount of a pharmaceutical composition comprising a
compound of formula (I), or 2 pharmaceutically acceptable salt thereof; and one or more
pharmaceutically acceptable excipients. In this aspect of the invention, the compound of
formula (I) will often be administered by the inhaled route.

In another aspect, the present invention provides a pharmaceutical composition,
such as a composition adapted for inhalation by the nose or mouth comprising a

compound of the invention, and one or more pharmaceutically acceptable excipients.
To describe the invention, certain terms are defined herein as follows.

As used herein, the term “alkyl” includes both branched and straight-chain
saturated or unsaturated aliphatic hydrocarbon groups having from 1 to 10, more
preferably 1 to 6, carbon atoms. Non—limitin.g examples of suitable alkyl groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl, and t-butyl.



40 CI 0 C}S N" HO N- {441-(2,4-Dimethyl-phenyl)-1H-pyrazol-4-yloxy] -phenyl}
-4-methylbenzenesulfonamide H,.cH, is,-....040 N -0" CH3H
13 oS STBEHIRE- " hs used herai, the torns -pharmacoutcay acopabe: sltor
"pharmacologically acceptable” salt refers generally to a salt or complex of the compound or
compounds in which the compound can be either anionic or cationic, and have associated with it a
counter cation or anion, respectively that is generally considered suitable for human or animal
consumption. For axamelaeraiphhemace{dkotly’aoeaptatshaingt carer ripws 47%bi¢ dFAPe8mpound
disclosed herelpab oS WRARRIRIANOLLAImALR oD Wb aniacid besesnianisigenerally
able

considered &lif: or human or anfmal consumption. In this aspect, %:lar&na ol%giacallgracceptable
salts includeleis wiennsrdasiebadiaabelriBgh T aRIdE B3RS IBY phaa0logically acceptable

salts includ%Q}&Q&e%mquyigw@pﬁngﬁd\@tﬁﬁﬁm, IopdkN sogimpetyiatidylenediamine,
ami

betaine, caffeine, 2-diethy noethanol, 2- dimethylaminoethanol, N-ethylmorpholine,
N-ethylpipeﬁ%‘?ﬁé‘f"glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine,
morpholine, piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,

tripropylamine, tromethamjne,. diethanalamMes meglumiag ~simanagdiamintro, bromo or
N,NPdiphenylethylc(grsleua?grklerrldelng,ﬁ'—g%énzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydrmielgscties/clohexylamine, metformin, benzylamine, phenylethylamine, dialkylamine,
triallcylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine; alkylphenylamine,

glycinol, phenyl glycinol; glycine, alanine, valine,leucine, is in 6 oflaucine Hyesing, cystine,
cysteine, methionine® Hi ‘?ﬂyﬁ'&%&?ﬁrgﬁlﬁe, ISHATES St E%Sﬁ%s]%e, arginine, serine, threonine,

phenylalaning; gioratuyaicaat()aanits pD-lsormibys dv sejstrdtdy anrle SE9u8; SRimsHiAR Cubstituted
guanidine wherein.the tiStmjﬁnt ar sqlestad from RismeaiinGridkihabivenyiicaliogdydl, ammonium or
substituted %%an&ﬁ%?g t$'and grurrﬁaum salts; sulphates, nitrates, phosphates, perchlorates,
borates, hydebhatieibs], attenmsnethyr esalnoanstdeandibad&esuccinates, oxalates, palmoates,
methanesulphonates, benzoates, salicylates, hydroxynaphthoates, benzenesulfonates, ascorbates,
glycerophosphates,pgrused herein, the term “haloalkoxy” is haloalkyl-O-, where haloalkyl is as

define zbove. Exemplary haloalkoxy groups include trifluoromethoxy, chioromethoxy,

flouroethoxy, chloroethoxy, trilfluoromethoxy, hexafluoroethoxy and the like.

As used herein, the term, “carboxylic acid or its esters or its amides™ means ester
or amide derivatives of carboxylic acids. Exemplary ester and amide derivatives include
CONH,, CONHMe, CONMe;, CONHEt, CONEt;, CONHPh, CON(OMe)Me, COCH,
COOR" wherein R" represents alkyl or phenylalky! such as benzyl.

Unless specified otherwise, it is intended that the definition of any substituent or
variable at a particular location in a molecule be independent of its definitions elsewhere
in that molecule. It is understood that substituents and substitution patierns on the
compounds of this invention can be selected by one of ordinary skill in the art to provide
compounds that are chemically stable and that can be readily synthesized by techniques

known in the art as well as those methods set forth herein.



ketoglutarates. The compounds can be formulated and administered in a prodrug form. In general,
prodrugs comprise functional derivatives of the claimed compounds which are capable of being

enzymatical%gczt&\{%e]gsgéfonverted into the more active parent form. Th&l&f@lﬁ@%@f@?m methods
n ' o]

of the present invention, the term "administering" encompasses the treatmen e various disorders
described with the compound specifically disclosed or with a compound which may not be specifically
disclosed, but which converts to the specified compound in vivo after administration to the patient.
Conventional procedures for the selection and preparation of suitable prodrug derivatives are .
described, for exarfipteteimWVitreamed Bioetieg!. Suwet,T rands 1875k8 21¢1 986) hemifiderefer Prodrugs. A
chermical Appieagiy (8 TRHIAIR, MNP RleN BIAdEd L Relyel AALO TRl Wk As used

herein, the térms "Prodrugs” of the compounds disclosed herein refers to species that have
chemically- BesetaiseneRgts dnlpaBrof Femplelshiere RRiberTs RSB0l RisFas5 PRI He species
become, prqyide.frelprsexney seantapsitimsdkinte o\ 2010H b RRGT/AB2000/802951 the
compounds disclgsed herejn.In this manner, prodrugs can.release.the pharmaceutically in vivo active
compounds WERIGSEFRHE ﬁ’{zfgt‘f?r&ﬁ%&@,nﬁ Ot ??J%googlﬁr%%%aﬁf 'in%ﬁﬁ%ﬁ%cﬁ&é%%?rg{r% not limited
to, phosphats-eantaigingredtugs %wh@@&?%nmﬂgﬂ@wdrb@s?@Méwmtrﬁmg prodrugs,
PPl con SILOg RIS 0 BrIAG RGOy GASHAIR) W B e

13-Iactam-081rple:ia|n|. prodrugs, optionally substituted phenoxyacetamide-containing prodrugs,
optionally sulbshadéssashensaeamniie has peliv § Srotitegessl Aadrsiiadsife Bho#HEe %luorouridine
prodrugs whigh.seaybie, epRvesteshiia thrs meradstive; sne@p ssianththedikacizeanpipaingspect,
prodrugs of present,lnvention,inclggieﬁ, é)ut are not limited to derivatives of carboxylic acid, sulfonamide,

amine, hydrdyl “HPEHEHRE RS BIREPFERSPR groups and including any combination thereof.

The compounds of the invention are agonists of the PPAR gamma receptor. The invention also

provides a Compoug%%%ﬂ;e"'{g\é%%‘é%iﬁg %%%JQ&&%E&&}‘”}@%P'EcP'Eﬁé’%HI&%to&aarﬁﬁ%r@%OW disease

such as asthma or Chronic O ctive Pulmonary Disease (COPD). For treatment of respiratory
disease, the%ﬁﬁ?@ﬁ@&%&@iﬁ%ﬂfi@ﬁ’iﬁ%@ﬁ@ﬁéﬁﬁﬁ@é@@% FBPERSIp R UtFREISIFEY route.  In
another aspegtydhienPresenbinueationprovides a pharmaceutical composition comprising a compound
of the invention and one or more pharmaceutically acceptable excipients. Preferred pharmaceutical
compositions include those adapted for administration by inhalation through the nose or, especially,
the mouth.  The feterairaptvartagfasahmatiadation of PPARY agonists as a route for treatment of
respiratory disease have been described in the introduction above. An additional advantage of
delivering an anti-inflammatory thera%y by the inhaled route for the treatment of respiratory disease is

that it can be admirSsbsHEeERScBmBnBaoNARRIPEFRIhEIRY B SRR dimtsP a8 Gneh difiator
therapies are first ligg.thefimems faueheniert) iammateny djseasesysuahtas wstmeaand COPD and
provide rapid symptomatic relief. In contrast, anti-inflammatories can have less pronounced immediate
benefits which can binder patient compliance, despite offering significant clinical benefits following
chronic therpy. Inh&echepinhivatsmtler hpiregeamamtidhyilammatory with a bronchodilator can improve
compliance and this has been found with 132 adrenergic agonist/glucocorticoid combination products
such as Advairt/Seretidee (salmeterol xinafoate/fluticasone propionate) and Symbicortg) (formoterol
fumarate/Budesonideyome smbedisgierein 2560 3 dug@ oedinBlitad g therapy”, "co-administration”,
"co-administering”, "administration with", "administering”, "combination”, or "co-therapy", when
referring to use of compounds of Formula (1) and a respiratory. disorder. treatment.ggent other than a
PPARY agonist, aregﬁ’ﬁ‘é‘ﬁﬁee&%péﬁsﬁ?;%oéng RIS %ﬁ%ﬁrﬁegtac v?&@ﬁt‘fﬁ%%getgﬁéﬁ%ﬁv%nner ina
regimen that auil girareid ecbrediicial pitbbt sdfstiherelfig combination, and is intended as well to embrace
co-administration of these agents in a substantially simultaneous manner. Thus, compounds of
Formula (I) and a respiratory disorder. freatment agent other than a PPARy agonist may be
administered in ong inhalable therapettiEpysedse st A RAEHNR8r in two or more separate therapeutic
dosage forms, of which at least that containing a compound of Formula (1) is inhalable. Sequential
administration of su0_'51,ﬂg@gm&gzmmﬁp_?m;:ﬁ@g.@g;gzg,@mw@msﬁmﬁpd relatively Tong periods
between the administration of each of the drugs of the present method. However, far purposes of the
present invention, thBS&ERFTH RIS dministered while the first drug is still havingjan efficacious
effect on the subject Thus, the present invention takes advantage of the fact that the simultaneous
presence of the combination of a compound of Formula (1) and a respiratory disorder treatment agent
other than a PPARYy agonist in a subject has a greager efficacy than the administration of either agent
alone.




In some embodiments, the second of the two drugs is to be given to the subject within the therapeutic
response time of the first drug to be administered. For example, the present invention encompasses

administration of a cog%%o

disorder tredtiheht4g

und of Formula (1) to the subject and the later Wza@
as long as the respiratory disorder treatment agen

5(?9/8&&%‘3‘ respiratory

IS a

ministered to the

subject while the compound of Formula (1) is still present in the subject at a level, which in
combination with the level of the respiratory disorder treatment agent is therapeutically effective, and

vice versa.

As used herein, the terms "therapeutic response time" mean the d

uration of time that a
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5 and also
55651,
V002/66422,

39, W003/91204,

4/16578, WOQ4/QIB601, WQOR22547, WOFATE2921, W004/33412, W004137768,
4/37807,WOO43§%\N{, /39766, WT 18, W004146083, W004/71388,
1460064, W004/087142, WOGH/89892NERD1477167, WO 2010/076553

32004/02426 OO S VO041108676,
05RO OSI04G T8V SR 299,

phenyl}- benzenesulfonamide

H

2,4-Dichloro-N-{3-chloro-4-{ 1-(4-fluoro-phenyi)- 17 -pyrazol-4-yloxyl-

: Cl c
=~ ]
~O(T 0L
N= “N
N0 Ct

phenyl}-benzenesulfonamide

H

2,4-Dichloro-N-{3-chloro-4-[1-(4-chloro-phenyl)- 1 H-pyrazol-4-yloxyl-

. cl o
Ct'@‘l\{j @\ Q ,Q
N N’S’\\

o

2,4-Dichloro-N-{3-chloro-4-[1 -(3-chloro-4-fluoro-phenyl)- 1 H-pyrazol-
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W005/058867, W005/065650, W005/066140, W005/070908, W005/092840, W005/092841,
WO005/092860, W005/092887, W005/092861, W005/090288, W005/092087, W005/080324,

wgggﬁ)iggé_gb9@%(%8%%0182091 US20050171147, W005/092870, WOO%Q%@%%%Q%58695

Compounds and TUPAC Name

4-yloxy}-phenyl}-benzenesulfonamide

Ct i
o O\©\ O
~O~T Q
N~ N’S\\
Cl H O C

N-{3-Chloro-4-[1-(4-fluoro-phenyl)- 1 H-pyrazol-4-yloxy]-phenyl} -4-

methyl-benzenesulfonamide

@w@ \\U

2,4-Dichloro-N-{4-[1-(4- ﬂuoro—phcnyl)-1H—pyrazol-4—y1c>xy]— 3-
methyl-phenyl}-benzenesulfonamide

CHy
C
O
~O-{T L8
N N’ 3}
H

2 4-Dichloro-N-{4-[1-(2,4-dimethyl-phenyl)-1 H-pyrazol-4-yloxyl-

phenyl}-benzenesulfonamide

Q”T@\\U

4-Methyl-N-[4-(1-p-tolyl- 1H-pyrazol—4-yloxy)—phenyl]- benzene

{}7@\\0

N-{3-Chloro-4-[1-(4-fluoro-phenyl)- 1H—pyrazol~4nyloxy] -phenyl}-

benzenesulfonamide
O 7@ % @
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WO005/111005, W005/110990, US2005/0272769 W005/110359, W005/121065, U82006/0019991,
W006/016245, W006/014704, W006/031556, W006/032627, US2006/0106075, US2006/0106213,
X\(/)?r(g)6{0513§739\{}{%%6/%??4_71;; an('j‘anticholinergic bronchodilators, such gsipratsanilsgromide,
pium, tiotropium bBromide (Spiriva8), glycopyrollate, NVA237, LAS34273, GSK656398,
0SK233705, GSK 573719, LAS35201, QAT370 and oxylropium bromide. Other bronchodilators may
include TA 2005 (i.e., 8-hydroxy-5-(1- hydroxy-2-2((2-(4-methoxy- '
phenyl)-1-methylethyDamino)ethyl)-2(1H)-quinolinone) (for instance as the monohydrochloride), as
well as anti-histamines (e.g., terfenafimg)oundimsdiiéfxibSdintents, combinationltherapy may also
involve the inhaled administration of a compound of Formula (I) in combination with other
anti-inflammatory grags; tnetudinerbut-notimited 1o Gox] [0} ot sclomethasone,
beclomethasone (e%*f%’ig%oéohé 6Corotr§e4é?p%%?gdngg%%%g{%ﬁﬁ?go igf ? uticasane (e.g. as the
propionate or furoptenestepyBidmiEide, monaetasone (e.g. as the furoate ester)) mometasone
desonide, rofleponide, hydrocortisone, prednisonecpredlaﬁolone, rE?thyI prednisolone, naflocort,
deflazacort, haloptedone acetate ocinQ ghacetqnide, |de, clocortolone, tipredane,
prednicarbate, alclometasone dtg halo soF?% Fiexolone, deprodoneg propionate,
triamcinolone, betamethasone, fludrocoritiSone, des war‘{}icosterone, rofleponide} etiprendnol
dicloacetate and the like. Steroid drugs may additionall{include steroids in clinical or pre-clinical
development for réspifaiir2disemsebdpbrad)-Chibeeses yEwingsousAestbyb 10, NCX-1020,
NOdexamethason eb%%é%ésﬂﬁb%ﬁ@ (formerly ST-126) and compounds referredjto in international
patentapplicationsiW002/12265, W002/12266, W002/100879, WOOS/&%ZZSQ, W003/048181and

W003/042229 W0D2/88167, HBC‘QN /TO\_O\ o O
\N" ’S
N

CH 3 H
N-{3-Chloro-4-[1-(2,4-dimethyl-phenyl)-1 H-pyrazol-4-yloxy]-phenyl}-

4-methyl-benzenesulfonamide
. cl CHy
Oy 0L 8 T
= \N/ N’s\\
CH3 H [}

As used herein, the terms “pharmaceutically acceptable” salt or

“pharmacologically acceptable” salt refers generally to a salt or complex of the
compound or compounds in which the compound can be either anionic or cationic, and
have associated with it 2 counter cation or anion, respectively that is generally considered
suitable for buman or animal consumption. For example, a pharmaceutically acceptable
salt can refer to a salt of a compound disclosed herein that forms upon reaction or
complexation with an acid whose anion is generally considered suitable for human or
animal consumption. In this aspect, pharmacologically acceptabie salts include salts with
organic acids or inorgamic acids. Examples of pharmacologically acceptable salts
include, but are not limited to, Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn; NN
diacetylethylenediamine, betaine, caffeine, 2-diethylaminoethanol, 2-
dimethylaminoethanol, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,

hydrabamine, isopropylamine, methylglucamine, morpholine, piperazine, piperidine,

12



W002/00679, WO003/35668, W003/62259,W003/64445,W003/72592,W004/39827and W004/66920;.
Steroid drugs may also additionally include next generation molecules in development with reduced
side effect W%ﬁ}@"f%%gas selective glucocorticoid receptor agonists (SEeRAgkiRGMINg ZK-216348
and compounds referred to in international patent applications WO-00/032585, W0O-00/0210143,
WO-2005/034939, WO-2005/003098, WO-2005/035518 and WO-2005/035502 and functional
equivalents and functional derivatives thereof. The combinations of the invention may optionally
comprise one or more additional active substances which are !mown to be useful f” the treatment of
respiratory iiscaitiers utheas JherpRBHEsteFASBYIBPES 4 iFRSTSETeen ASHSRAIATASY, PDES
inhibitors, RRE Z4nhikitors, legkeatsigmadt, inhibitaeghigidegtrieneBAdntibibors, inhibRohs-of egfiticinase,
p38 MAP Icinase inhibjtors, NF-kB _path inhibitors such as Lic r'E{)Aib' osine receptor
agonists, Tﬂmé?ﬁﬁﬁtg?@m?ﬁ%%dﬁg\gégggc %'fs% ﬁ%?ﬁ%‘ﬁﬁ%?ﬁ%n s, %’tgggyltécl%%%g%nists),
Interleukin-;igignallinghisinibitorsydEsidd? redeptbrhanriaeintsts, profeEBBinhibFRE 48R4 as neutrophil
elastase inhibitors,,1VIMP. inhihj epsin: inRhibi » ILGigiginallinga My 85diae{CR1
inhibitors, nggﬁ%ﬁy%?s iNHg%%%%torsgéﬁ%ﬁgﬁnts E%gfﬁgn N- cet?ffglﬁteine and
superoxide di@mmwbﬁmaiméﬂés%m@%&%m%i%‘%’%otﬂéﬁ%gﬁ li”%@(aﬁ%‘ilélerbsuvastatin,
mevastatin, Joyastatin-sinivastatindravastaiiianthiusestaiin cidticysosgitatorsbimntnas INS-37217,
diquafosol, sibenadet, CS-003, tahtetant, DNK-333. MSI-1956, gefitinib; r KL Egceptor
antagonistsProlinf, YAEEhe RS ir&?@tﬁ(tillg?f pocr)r\llll%le"se Tol}yﬂwl%ehs%%gj%%a%gj%%minis_tratibn of a
compound gfhkeyltdinét)itnaambinationawitt Brienmaanti Gn Subatitdiesrorainnyecidse HYBHERBdIlator drug
o S kGl P 20T R o g b ol i malasplai
xinafoate/fluficasone opionate (Advair/SeretideS), formoterol fuma;%?gblﬁdesonide Eg%ymbicorte),
formoterol fuiltemske/sHoRbLoABRETINBALS, FORHILTA ATMIHE SIS Sone gitopionate (Foster(r)),
fonnoterol fumarataffluticasonmsunriesajerthiviifel nbd)stisd agdtekelidenmettaenddtrgate,
Indacaterol/QAE-397, GSK159797/08K 685698, GSK159802/ K GSK 685698,
formoterol fdﬂ%éﬁﬁ?é/c%?@éﬁnid&?%?ﬁwo?é‘?f ?Fgrtﬁ%&%ﬁéoﬁ(%d%&g&?@rﬁgﬁ%%e?%%%%%%,’ the invention
provides for ¢hieuse-ofinhatetadthinistationrofcad e ricormsmalacarrbesibitai®n with other
bronchodiIat%tgéHg}%géQbinations, particularly B2 agonist/M3 antagonist combinations (i.e. triple
combination product), including but not limited to salmeterol xinafoate/tiotropium bromide, formoterol
fumarate/tiotropium bromide, Bl 1744 CL/tiotropium bromide, indacaterol/NVA237,
indacterol/QAT-370, fRErapterobhbA 8348 Jofal4 AR A7 4G 6#3J 18, DBiIBQB0RAG SK 573719,
0SK642444/GSK 573719, GSK159797/GSK 233705, GSK159 K 6424441GSK
233705, and¥BRBoISF o PO 8¢ }%Ifﬁizéinggaoﬁsstogr%ach‘%’)%%asé%%?s%%%vity in%tge same
molecule (duaiphietobaiity psuchatisalbsK 961680 conviried doimHUMEES GCtE RIFFHET of the
present inve’thf;.r‘:uQ would he useful, fonexample, Jotedice sushdespisateny disdrdsikspmptoms as, for
example, coughing, inflanunation, congestion, dyspnea, whee ingmg%!o%rrﬁi’laﬁo% %i&g%ulty
breathing, brmﬂﬂm@a@%nﬁ%ﬁ&%ﬁfhﬁédﬁgtr’f@ﬁ%sirfié?"é"ﬁﬁﬁ%é% ng Suth Symptoms. The
compounds qf,thg; presantisanionwa idaisehe wiselLiny preventinifoelydinisecdf Buch symptoms.
As used herein, the terms "therapeutic. response time" mean.the &i!%[a Of ti ompound is :
present or detEEEAHBAHTRiINCa E,B%C&%‘fgog"ﬁ pounfg c‘:’é"r%ﬁ%?ﬁs es'gggrik;g% ﬁ%ﬂ%&%ﬁgpically
administered (a:aa@nnidar eradeduwemtor trove qohiarmad prenesitinscelrapdl erapns feBrafters in the
form of a pharmaceufica! gam T?Eéiié’rin%ﬁﬂﬁp@éiﬁ%ﬂ&%}%&@maiﬁ.m-egmmsnd:@namxture of
compounds. ,%\m'p armaceutical composition" is any composition useful or | o}s—:ntialla( eful in
producing physioRoedezgsedp&HsBHER %H@Hﬁd%ﬁ%ﬁ%%@%lﬁ?ﬁggﬁﬁc% cérr%%%si‘lﬁbz”ﬁgis
administered.p,1;, Jhederm (phagmaceutically acceptable,” with respect to an excipient, is used to
define non-toxic substances generally suitable for use in human or animal pharmaceutical products.
The pharmaceutical composition may be in the forms normally employed, such as tablets, capsules,
powders, syrups,seflitionrs, shispension<Pamiiube [ikethmagoppmads fisslnsedidesinst&ii@ etc., in
suitable solid or liquid,cartiers or,dil L OLIN_SLU T ja EMvinieetablengetutions or
suspensions. S@ﬁ%%sc%hrﬁ?oo%ﬁ%néhtefg%%sl?y céli]tgﬁﬂ %rgc?rklnE ag _%cl)gg%&%?p%g‘}g?abl 1 10 20% bg weight of
active compouhyicheirahrendidpest the eprrig SERFBeRY lrarHEeEu bt AT tg%(’:s et X Brriers,
diluents or solvents. Suitable pharmaceutically acceptable carriers include solid fillers or diluents
and sterile aqueous or organic solutions. The active ingredient will be present in such pharmaceutical
compositions in the amounts sufficient to provide thg desired dosage in the range as described above.
Thus, for oral administration, the active ingredient can be combined with a suitable solid or liquid
carrier or diluent to form capsules, tablets, powders, syrups, solutions, suspensions and the like. The
pharmaceutical compositions, may, if desired, contain additional components such as flavourants,
sweeteners, excipients and the like. For parenteral administration, the active ingredient can be
combined with sterile agueous or organic media to form injectable solutions or suspensions. For

example, solutions in sesame or peanut oil, aqueous propylene glycol and the like can be used, as
weall ac adrianiic enlitinne of watar-enliithle nharmaceriticallvi-accentahle acid additinn ealte ar ealte



For nasal administration, the preparation may contain the active ingredient of the present invention
dissolved or suspended in a liquid carrier, in particular an aqueous carrier, for aerosol application. The
carrier may %i)é]tz%llr{]) lg%gg_tslves such as solublllzmg agents., such as propyl%&%gajglﬁéggglctams,
absorption enhancers stich as lecithin (phosphatidylcholine) or cyclodextrin or preservatives such as
parabens.  For, compositions suitable and/or adapted for inhaled administration, it is preferred that
the compound of the invention is in a particle-size-reduced form, and more preferably the size-reduced
form is obtained or obtainable by naicronisation. The preferable particle size of the size-reduced (e.g.
micronised) the m@eupeiis saisidosafinedtddy a D50 thituarehatioupOdyesalsent Toeferdifs (for example
as meas“redh‘ﬁ%ﬁ%@ﬁ@ﬁ@"?ﬂ%ﬁﬁb‘)mﬁve HEHRRAkIIYRLO RS S0- fOF HaalSE, arataistEition, can

comprise a Solution or finé suspension of the active substance in a pharmaceutically acceptable

aqueous or RBRERUBBERtSBIVBAIIRe B0 36 Al aliSHE L it b Yo RBAK TSR ILIRG 8% tidose
quantities ing{esHesiEmR-iasaaledhesmiginersibicheasinie tredogy opeptaetriclygrangefill for use

with an atomising deyice or inhaler. Alternativgly the, seal ntain ) L Lnitary dispensing
device suchpéggé"'ﬁ?’l e HR LRI %QP lgfd%%/‘%séegl SOT %‘éag rsf)(grn? %gga wit g%?réné%'geringvalve
(metered dossitrhalerymibiciiys mbstitkd fahdisposedtanids taatebisanteredss.con have been
exnausted. o, WIRLS 5 00RA0 {0621 CAMIRNIRES AOAGIOSOLdigbRisaiiln eferaliycontains a

e

suitable propsgﬁant under préssure such as compressed alr, carbon dioxide or an o%%%ig propellant
ible HFC

such as a hy@iroTisipapRITEs REICh R Y Bt PEUCHFA I RR PTG GrOXACRRE B!
propellants if¢chdends dhpdes, Brdddugd-bEpiabncinprtpane e o2y andinied (@ detraflveroethane

(HFA 134a). The aergsol dpsage forms can also take the form,qf a. -atqmi - ressurised
aerosol may?fc?ﬁfgﬁﬁ‘glggﬁﬁ%&ﬁ 5 né%p%%ﬁ‘%%lﬁ%‘é’ {ac IV(t%‘;i 8%%6%%%1%%%@%‘&%% the

incorporatiorgafaddiddinahéng piornemhipationgbbrerfis and/or surfactants to improve the dispersion
characteristics and homogeneity of suspension formulations. Solution formulations may also require
the addition of co- solvents such as ethanol. Other excipient modifiers may also be incorporated to
improve, for exampl&erepeaBirgHhe oy e %Wﬁ%oﬁgiﬁ&m%%@%%tics (amount and/or
profile) of the formulation.  For pharmaceutical compositions suitable and/or adapted for inhaled
administration, the pharmaceutical composition may be.a, dry powder. inhal QIR ition. Such a
composition can co I;g»ée%u%%%oﬁrgggigss%%%mgg\ég%fjgf é%lfgg\{;{%r’i Eﬁérﬁigle,?hr%anmto tg)r starch, the
compound offosrauiatigh of satspivereyfdisreteraiohydnastimieler fheenie fREBFEYMPEBOR Micronised
form), and Oesi%na%lbrfr@ formance Modifiersichas aidereingoLanaihal aminoiaciskgellobiose

or metals

octaacetate an als salts of stearic acid such as magnesium or calcium stearate. Preferably, the
dry powder inkaasiadsriTTetipn E5mRe e E Blend of lactose and the compound of

formula (I) or salt thereof. The lactose is preferably lactose hydrate e.g. lactose monohydrate and/or is
preferably inhalation-grade and/or fine-grade, lactose. Preferably, tQ article size of the lactose is
defined by 90% or HTofBYBSF iREFR glrﬁt%f?/%fﬁn%ng)erc?f?ﬁg Tga%gexp%r%é%es be_?rﬁ1 es& than 1000 microns
(micrometresydemisi: B0RGmuicKd s the) IBGHEBO0NiGRINGY ICEPHETERCEHITBISEYE R H ore of the
lactose F’a”ic'es'&%l{%g less dhan SORMIGHeRS(e- O dfsaladmicranside diameterdiese meferably, the

e

particle size c?fxtcﬁ lactose Is defined by 90% or more of the lactose particles being less than 300
microns (e.q. AiOBEY iR SHBAAton BerrEhi O RS T RSATEREY-4RABPEB% or more of the lactose
particles being less than 100 microns in diameter. Optionally, the particle size of the lactose is defined

by 90% or more of the lactose particles bejng less th g, -200 microns in c{tia eter an&/or 50% or
more of the lactose Hé‘?t&%%%éﬂ‘@ﬁ‘ﬁ%stfgﬂgﬂ a?ﬁ%%?? %%a&%nrﬁ'estg?. 0s cir@ééﬁ%?y, it is

preferable thaifajgpitalcig albeese3020s(dgnaboutit@lih (e viighitaidoy absiven&potdiigigratticles are

less than 50 microns or less than 20 migransdn ?]Q% el exenple; Wiagutdinitaliog.a suitable
inhalation-graacéér?g% es@i%@‘?ﬁ%a%?oé% (10% mesgBorc%{)éeD%mo Ingredients, Hanzeplein 25,

8017 JD Zwolieatetiierianehiyatory ditraseainfiohideenianedmisintsst e RotiRalBetinibiated as a

fluid formulatigp, fon delivenafian adbiddisneuseroiaexaeale ariluiddispenass havigni dispensing
nozzle or dispensing orifice through which a mete%%jggggs]%}%f the.fAuid fo&mulation iS diﬁ a?ns.ed upon
C

the applicatioFN SRR -GS HITE 10 RGP BPthettard d??ﬁlgﬁ%%?ﬁ tich fluid
dispensers arg,ggpesalapioviiadnaitha resdmeilsat protiplceddteredidssemdfthetficicformulation,
the doses being dispensable upon sequential pump actuations. The dispensing nozzle or orifice may
be configured for insertion into the nostrils of the user for spray dispensing of the fluid formulation into
the nasal cavity. A fluid dispenser of the aforementigned type is described and illustrated in
WO-A2005/044354, the entire content of which is hereby incorporated herein by reference. The
dispenser has a housing which houses a fluid discharge device having a compression pump mounted
on a container for containing a fluid formulation. The housing has at least one finger-operable side
lever which is movable inwardly with respect to the housing to cam the container upwardly in the
housing to cause the pump to compress and pump a metered dose of the formulation out of a pump

stem through a nasal nozzle of the housing.  For the purposes of inhalation, a large number of
annarata are availahle with which aarnocnle nf Antimiim narticle ci7ze ~can bhe adenarated and



The novel compounds of the present invention were prepared according to the procedure of the
following schemes and examples, using appropriate materials and are further exemplified by the

following specific examples. The most preferred compounds of the invent] Il of those
specifically é%?f%%?{%ﬁﬁsese examples. These compounds are not, howe%%[r}, ?ﬁ@é&%&%ued as

forming the only genus that is considered as the invention, and any combination of the compounds or
their moieties may itself form a genus. The following examples further illustrate details for the
preparation of the compounds of the present invention. Those skilled in the art will readily understand
that known yaidatipnsef baptondiidasandiprogesged ofithdifddd wingfitsépleative gwosidures can be
used to prepare these compouinds, Alblemperallres ara dedress GaisksURlessRibeamse noted.

An embodiﬁéﬁ%f ea%%é%%nﬁ%ﬁ%%}n %ﬁrﬁ%‘\%}ides prtlaparation (()%S{he novel compounds of formula (1)

according tdstipeoprarmahiiaes td fbitobanbeseHevnssvills i alsmmeitarsmsgharea ot skilled in the

art will readily yndersiand dnatknawn variziionsentdhacmdiionsent riasrasefakihedollowing

preparative procedures can be used to prepare these ourJ‘gFjI . Moreover, by utilizing the
procedures BOSEIIE] m%%b%@dﬁ%ﬁ%&%%ﬂﬁ n‘g)eﬁo@é Freadily prepare additional

compounds of the present invention claimed herein. All temperatures are in degrees Celsius unless

otherwise noted. General process; The following reaction gcheme describesthe process for the
preparation of a cd?ﬁp%sﬁ%gl S’fe%?r%flap%{feécﬁé%.ﬁ% %RS%OO?IQ] N0 /NH2 4, HO'k".11-.., "X CX

(1a)(Ib)(1c) =(RB)ETLTY IbExiRIR(RGY{RD) Fogmipistering”, “combination”, or "co-therapy", "~

when referring to use of compounds of Formula (I} and a respiratory disorder treatment

agent other than a PPARy agonist, are intended to embrace administration of each agent
in a sequential manner in a regimen that will provide beneficial effects of the drug
combina;tion, and is intended as well to embrace co-administration of these agents in a
substantially simultaneous manner. Thus, compounds of Formula (I) and a respiratory
disorder treatment agent other than a PPARy agonist may be administered in one
inhalable therapeutic dosage form, such as or in fwo or more separate therapeutic dosage

forms, of which at least that containing a compound of Formula (I) is inhalable.

Sequential administration of such treatments encompasses both relatively short
and relatively long periods between the administration of each of the drugs of the present
method. However, for purposcs‘ of the present invention, the second drug is administered
while the first drug is still having an efficacious effect on the subject. Thus, the present
invention takes advantage of the fact that the simultaneous presence of the combination
of a compound of Formula (I) and a resﬁiratory disorder treatment agent other than a
PPARy agonist in a subject has a greater efficacy than the administration of either agent

alone.

In some embodiments, the second of the two drugs is to be given to the subject within
the therapeutic response time of the first drug to be administered. For example, the
present invention encompasses administration of a compound of Formula (I) to the
subject and the later administration of a respiratory disorder treatment agent, as long as

the respiratory disorder treatment agent is administered to the subject while the
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| < (R3)rc-"Thlg-Sr(R))rn (R2)n (I) Reacting the compound of formula (1 a), wherein R3 and p, are
same as explained in formula (1), with (Ib) wherein X represents halogen, hydroxyl or its derivatives
(OMs;, OTs, OTf and the like) or silyloxy, in presence of solvents such aSPEIIl %H%&%JSIO water,
alcohols, ac‘é’t%ﬁgl,wlzfé?%ioxane or their mixture in any ratio, and the like, with appropriate metal
nitrite and organic nitrite/nitrate such as but not limited to sodium nitrite, potassium nitrite, isoamy!l
nitrite/nitrate and mixture thereof, in presence of base such as, but not limited to sodium acetate,
potassium acetate, calcium acetate, KOH, NaOH, LiOH, Ca(OH)2, NaHCO3, Na2CO3, K2CO3 or
mixture thergghgachihet leemalatemnpatilyresinthie tangiott 78aCckortixhidmperbingdass solvent, for a
period in the i he ?Jv(%f MIULES 194 d%{s%réer%ﬁiﬂeﬁt%%@ﬂ%&@r%é&m (e)iReagting the
compound of formtia c3, IN"presenceé of organic or inorganic base or acid such as, but not limited to
TEA, pyridinec®dad, DIPEA, LiOH, NaOH, KOH, KHCO3, NaHCO3, K2CO3, Na2CO03,
sodium-t-butoxide, potassium-tbutoxide, n-BulLi, t-BuLi, or mixture thereof, or, HC1, 112804, p-TSA or
mixture thereof and the like, in presence of organic or ino{r}gap{i}gl solv%gttﬁéjﬁh at%nbg potclimited to,
methanol, ethanol, A5t pethBAe St (FES1, PR ok EHROW AP or fRair thixture and the like, at a
temperature ipthedapee0ts pRLnter déixibinpaidtussuistlvbadyfor a period in the range of 10
minutes to 7 days, to obtain a compound of formula (Id). iiiReacting the compound of formula (Id) with
formula (le) wherein X represents halogens, hydroxyl or its derivatives (OMs, OTs, OTf and the like) or
silyloxy, in presencésorsabberie bt trgalirdeherpanis Biseled (R FEBECATERTRAITISTEA, pyridine,
DMAP, DIPEA, NaQL:s KOFLGR0 K2GOReNa2S@ENARGR3, Kebjbaysditu butoxide,
potassium-t-butoxide, n-BuLli, t-BuLj, or mixture thereof, and the like. in presence.pr apgence of
solvent such e AT RFAEE A8 i RIRNI G Raffide M BRI S ARSI ANE “athy | acetate, acetonitrile,
methanol, etaaﬁgbdﬁ%@g%tﬁma;&hlﬁndmmnga&etmatbmdésmm@nmgﬁk%?@m temperature
in the range of -78_C tq reflux temperature,of solvent, f Tolo LA inytes to 7 days,
to obtain a cHHHEIH ﬁ%‘fﬂlﬁ‘ar%%)‘?ei‘(ﬁﬁy ?gggﬁgﬁﬁg %ﬁéﬁ O&)%rg%gﬁr%ggf#ggr%%a (If) v%%%g a transition
metal catalysh suttiphs dbubadtrimitdthte, Fe; Goueufd, ok Fawnuir (Rumarbeardmanstistue and the like,
under the pressure (1 atm t gas or with a metal-acid or metal-base reagents
such as but not I?%{égaetghéggg%%%rg%%gr{%gg% Fe/AcOH, Zn/AcOH, SnC12, Al/NaOH, Zn/NaOH,
ammonium formate or their mixture and the like in absence or presence of hydrogen gas in presence
or absence of solvept Sha.abdihbat |iEviedhioalchbals shebcasimetwdtohetivanohi Ay t-BuOH,
acetic acid, propionic acid, THF, DMF, DMSQ, EtOAc, acetl wate etoniel thel, mixture and
the like, at a (PSS SEERY AT DR 2908 Pefmﬁrélr%%lél%:tog rrté%g?“s% v@rc}tﬁfég%‘%&e%%% Eﬁ%\e range of
10 minutes tabaitystnopbtaedicieompoundedf foeraina thy). ReactivrgnehodbiipouRd@sF fdtmula (1g)
with formula (1h), i presence of raanic:on MAOANICHAss, SHCkam i Bpiniieddiaapyidine, triethy
amine, dimethyl'amino pyridine, LIOH, NaOH, KOH, Ca(OH _2,_K2003@r\la COa3. NaHCOtg, KHCO3,
sodium-t-butasiespotisiided-ap GresciedifiBTL e BBt HINERE ther B RRG ThedikE Sh presence of
solvent such ggRutsNaLHREE e shletafaerbuaiciipfensethanfmiicitokoftiartem! dioxants, THF, DMF,
DMSO, EtOAc, acetone, gcetonitrile, methangl, ethanol, IPA. {-B ater. ixt ereof, and
the like, at a t@lﬁﬁé‘?ﬁfhr Fﬁ%%’lltoﬂnf‘ggé &Fgfﬁ??@?‘%gﬁ?ﬁ?&%@iﬁ%ﬂ %‘%ag%geg%o in the range of
10 minutes tolAgjaysrimenibipecorepdiBid Bi4brfliaGEk 159797, GSK59790, GSK159802,

GSK642444, GSK678007, GSK96108, clenbuterol, procatercl, Dbitolterol, and
brodxaterol, TA-2005 and also compounds of EP1440966, TP05025045, WO093/18007,
WO%9/64035, US2002/0055651, US2005/0133417, US2005/5159448, WO00/075114,
WO01/42193, WO01/83462, WO02/66422, WO02/70490, WO02/76933, WO(3/24439,
WO03/42160, WO03/42164, WO03/72539, W003/91204, WO03/99764, WOO04/16578,
WO04/016601, WO04/22547, WO04/32921, WO04/33412, WO04/37768, WO04/37773,
WOO04/37807, WO0439762, WO04/39766, WO04/45618, WO04/46083, WO04/71388,
WO04/80964, EP1460064, WO004/087142, WO04/89892, EP01477167,
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General Synthetic Procedures  All eluents for column or thin layer chromatography were prepared
and reported as volume:volume (v:v) solutions. The quantities of solvents and reagents used for

reaction Wow- DA Rroduct isolation are those typically used by one traingd-inghgataEprganic
chemical synthésis, and the quantity of these solvents and reagents used is determined based upon

synthetic experience and appropriateness to the specific reaction. For example: 1) crushed ice
guantity typically ranged from about 10-1000 grams depending on reaction scale; 2) silica gel quantity
used in column chromatography depended on material qfuan{’ig(g comg)lexity of mixture, and size of

chromatograISBPEAIGARE B SRE7EBLARARMe al U HREF o mVEBBH{ 83800 WRYL3S diraction solvent
volume rangggfEamaaasut XRlRatderendingmn seaction siEposashescmNEaged,in compound

isolati df bout 10-100 mL of sl i le of tion;
and ) cryi QOSLBR6 oL OGO or SRS o R BaEALS, < S EAass, magnesium
sulfate, andwheolike)gsocallw@iget feom AFQNs BTG YraivéQEesaity orNREHMSHT.of solvent to
pe dried and, 1S W RIRRS0  SVGS IR 91Lo Vg AGERTkAS: 20BENIRIANT: ke TG eiingons have Deen

used throughoutthe experime séecfibn.”Acronyms or abbreviations: THF(tetrahgd’rofuran), HCI

(hydrochloriS&yORaTI6] (potaBdAAFReathon¥@f s\ A MR (SWRAM $iFate) VEBE @ oroform-d),
E_aOE' (Sodith%%ygi/%ﬁ%h_ .| F’%@oﬁﬁ%@%ﬂ'mh @@Iﬂ?@ﬁﬁlg F@sﬁm?)o@ﬁia_mpwmmlms, e
icarbonate), thin layer chromatogra mal (mo iters), M.Pt.
(melting poi DPp 66’(9‘%9%3%{1‘2%35%q%‘3@8&6&%|M%&5%%H?r¥ﬂ§é%%ggbg¥n% atm
(atmosphere)(sssics (ST CRItEIesHs NIS it astchplintrorCopyispditometryd, s iPREofigh performance
liquid chromatography), IR (infrared ), NMR (nuclear efisre VI iations: br
(broad), apt o gg;nt é'tsr gf“rll%]llet)te?%2 ?Hi(‘)ll%le%&t%ggpleft? q (J%%irt:giq ?%gg’%gg%fet%?%ﬁvﬁets), dd
(doublet of dodBIeas3.di CREASRO8! KR TASMEBRIeS 7 EMAm P 8389Mtn QR &R G- ardh
(o Toly Ly B s i (4. 37 38 a8 Suapont 1
p-Tolyl-hydrazono)-acetyl chloride 0 , 4-Methyl aniline (49, 37.38 nyn suspended in water:
HC1 (2:1); 3visp*Xefadbtrd sBeherof sd&fﬁﬁ&hﬁ?&@lg%l)%@)gmiﬁgﬂé’go Zﬁl ?5C over a
period of 30 (Riruiemcs ubsenuenthydagtipeids)selwtidhas hotitbivanstoalcatictetidaBiéBg, 48.59mmol)
was added followed by aqueous solution of sodium acetate (6.13g, 74.76mmol). Reaction mixture

was stirred at 20-35 C for about half an hour. The precipitate, (pTolyl-hydrazono)-acetyl chloride was
filtered off and washedonith colddimtstsapbmaieantemey aRaYdRte Jwsplysctis #hint: 4g Yield:

51% (crude) gienz brepamtian QflsRalyds LEspiazalef-@l: Béhbination with other anti-
inflammatory drugs, including but not limited to corticosteroids such as beclomethasone,
beclomethasone (e.g., as the mono or the dipropionate ester), flunisolide, fluticasone (e.g.
as the propionate or furoate ester), Ciclesonide, mometasone (e.g. as the furoate ester),
mometasone desonide, rofieponide, hydrocortisone, prednisone, prednisolone, methyl
prednisolone, naflocort, deflazacort, halopredone acetate, fluocinolone acetonide,
fluocinonide, clocortolone, tipredane, prednicarbate, alclometasone dipropionate,
halometasone, rimexolone, deprodone propionate, triamcinolone, betamethasone,
fludrocoritisone, desoxycorticosterone, rofleponide, etiprendnol dicloacetate and the like.
Steroid drugs may additionally include steroids in clinical or pre-clinical development for
respiratory diseases such as GW-685698, GW-799943, NCX-1010, NCX-1020, NO-
dexamethasone, PL-2146, NS-126 (formerly ST-126) and compounds referred to in
international  patent applications WO02/12265, WOQ002/12266, WO02/100879,
WO003/062259, WO03/048181 and WO03/042229 WO02/88167, WOUL2/00679,
WO03/35668, WO03/62259, WO03/64445, WO03/72592, WOO04/39827 and
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(p-Tolyl-hydrazono)-acetyl chloride (4.0 g, 19.04mmol) was then taken in methanol and sodium
hydroxide (1.52g, 38.0rnmol) was added. And the reaction mixture was stirred for 2.5 hours. Methanol

was remov ??%%Grfﬁ%h%e was taken up in water and pH was made 3 by gdgdinesgitia4C!. The solid

was filtered 0 ough on Buckner funnel, washed with cold water, dried under vacuum, and further
washed with petroleum ether and dried under vacuum. Amount: 2.5¢g Yield: 76% (pure) Step 3:
Preparation of 4-(4-Nitro-phenory)-1-p-toly1l-1H-pyrazole: CH3 02bl 1-p-Toly1l-1H-pyrazol-4-ol (1.0g,
5.75mmol) in dimethylformamide was added to the cold slurry of sodium hydride (344mg, 8.6 Immol).
Reaction miOpe/6692 &tiftethid it Ss o sstowleitiona b elvdeoralfRsusie AR BABEHASIE (810mg,

5.74mmol) i@e&%&%@%ﬁ%&[‘rﬁﬁ&%@@%@@éf S NWERSUREEh ka0 Gileb e imiiiescpidater was then
c

added to quen e reaction. The aqueous layer was extracted V\g[h dé'ethylether and the combined

organic layererssaEREtNitisRARE AR ARY M BROFAITAFETE Na2sBa™thd 2oivent was
evaporated yRger igplivicak 408 U0/ 18 38 dUBIOVas (R s, byWaHandh/6BdEdRatodr@phy using

mixture of petral ther a etat WA% Hy Yield: 620 (pure):Sten 4 Lieparation of
4-O-p-to1y1%%§§§§§%£§%§§p§%§%§?§ne: N t7((1,%<S§>g%1.%§f-Nitro-phengca%%ﬂy)-1—p-gfolyl-1H-pyrazole
(600mg, 2.0Rnutidhalderedtonsithettednol and iron powder (1.13g, 20.33mmol) was added and stirred at

20-35 C for 6 hours. Iron powder was removed and ethanol was evaporated under vacuum. Residue
was taken up in water and pH was adjusted to 7_using saturated NaHCQOZ3 solution. The aqueous layer

was extracted withleenypabétatians a8 REsHEEFIROT LIRS 88 YaGRIES oVer Shnydrous Na2so04.
The solvent yasgvapssatadiingessvabltimnrakho-G arist tivefol dd det weasmried iredpigiorsicuum. Amount

600mg disorders such as phosphodiesterase (PDE) 4 inhibitors (such as roflumilast), PDES
inhibitors, PDE7 inhibitors, leukotriene D4 inhibitors, leukotriene B4 inhibitors,
inhibitors of egfr-kinase, p38 MAP kinase inhibitors, NF-kB pathway inhibitors such as
IKK inhibitors, A2A adenosine receptor agonists, TNFalpha signalling inhibitors (such as
ligand binding agents, receptor antagonists), Interleukin-1 signalling inhibitors, CRTH2
receptor antagonists, protease inhibitors (such as neutrophil elastase inhibitors, MMP
inhibitors, Cathepsin inhibitors), IL-8 signalling molecules, CXCR1 inhibitars, CXCR2
inhibitors, iNOS modulators, anti-oxidants (including N-acetylcysteine and superoxide
dismutase mimetics), HMG-CoA reductase inhibitors (statins); for example rosuvastatin,
mevastatin, lovastatin, simvastatin, pravastatin and fluvastatin; Mucus regulators such as
INS-37217, diquafosol, sibenadet, CS-003, talnetant, DNK-333, MSI1-1956, gefitinib;

and/or NK-1 receptor antagonists.

In one aspect, the invention provides for the use of inhaled administration of a
compound of Formula (I) in combination with other anti-inflammatory drugs and
bronchodilator drug combinations (i.e. triple combination product), including but not
limited to salmeterol xinafoate/fluticasone propionate (Advair/Seretide®), formoterol
fumsarate/budesonide (Symbicort®), formoterol fumarate/mometasone furoate, formoterol
fumarate/beclometasone  dipropionate (Foster®), formoterol fumarate/fluticasone
propionate (FlutiForm®), Indacaterol/mometasone furoate, IndacaterolV/QAE-397,
GSK159797/GSK. 685698, GSKI159802/GSK 685698, GSK642444/GSK 685698,

formoterol fumarate/ciclesonide, arformoterol tartrate/ciclesonide.
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Yield. 100% (crude). Alternatively, reduction of nitro compound was also done with 10% palladium
carbon in methanol solvent under hydrogen atmosphere. Step5:Preparationof

2,4-dichloro; ](37 - y14H-pyrazOI-4-yI01y)- phenyl] benzene sulfonagpigepkkdfdefsi! 0 @
V% gﬁ , B 0
4-(1-p-Tolyl- yrazo 4-onxy)-PhenyIam|ne (100 mg, 0754mmol), 2,4 -Dichlorobenzenesulfonyl

chloride (92mg, 0.754mmo1) was taken in chloroform and 0.2m1 of pyridine was added and the
reaction mixture was stirred at 20-35 C for 3 and half an hours. Chloroform was removed under
vacuum and the product was purified though column chromatography using petroleum ether and ethyl
acetate. Amount: 60mg Yield: 34% (pure) MY: 152-153 11-1 NIMR (CDC13): 8: 7.87(d, 1H, J=8.8H2z);

7105, 14 7,53, Lol 0H) L BN G S AP L0l R AR a2 7 2400

2H, J=8.4Hz); 7.0 8Fiz); 6.93(d, 2H, J=8.8Hz 688 S 1H(NH) 2.15 (s, 3H) MS:
47A(ME). IRCsma@ad of fS*UBUIﬂ@BmW@sz@fD% 351 combipRlRHowing

Examples Zp%ﬁlmymﬂoaé@ﬂmmgaﬁ@e%ﬁ@@@ﬁa{@gg@ tﬁﬂhatﬁﬁiﬁxamlgr&dfrﬁyn appropriate
starting materia) and by, using appropiate substiuted AhsmBhoam SHgdes Gempgund in step-5.
fumarate/tiotropium bromide, BI 1744 CL/tiotropium bromide, indacatero/NVA237,
indacterol/QAT-370, formoterol/  LAS34273, GSK155797/GSK. 573719,
GSK159802/GSK 573719, GSK642444/GSK 573719, GSK159797/GSK 233705,

GSK 159802/GSK. 233705, GSK642444/GSK 233705, and compounds which possess
both B2 agonist and M3 antagonist activity in the same molecule (dual functionality)

such as GSX 961081,

The compounds of the formula (I) of the present invention would be useful, for
example, to reduce such respiratory disorder symptoms as, for example, coughing,
inflammation, congestion, dyspnea, wheezing, hyperventilation, difficulty breathing,
bronchospasm, and bronchoconstriction in a subject suffering from such symptoms. The
compounds of the present invention would also be useful to prevent the occurrence of

such symptoms.

As used herein, the terms “therapeutic response time” mean the duration of time

that a compound is present or detectable within a subject’s body.

The compounds described herein are typically administered in admixture with one
or more pharmaceutical acceptable excipients or carriers in the form of a pharmaceutical
composition. A "composition" may contain one compound or a mixture of compounds.
A "pharmaceutical composition" is any composition useful or potentially useful in
producing physiological response in a subject to which such pharmaceutical composition
is administered.

The term "pharmaceutically acceptable,” with respect to an excipient, is used to
define non-toxic substances generally suitable for use in human or animal pharmaceutical

products. The pharmaceutical composition may be in the forms normally employed, such
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Exam_ple No. Compounds and IUPAC Name Analytical Data 2 Cla asi _ao N ,, . F3CHOCI
2,4-Dichloro-N-{3-chloro-4-[1-(4-chloro- 3-trifluoromethyl-phenyl)-1H-pyrazol-4-

yloxyl-phenyl benzenesulfonatnlde 'H NMR (CDCI3): 8:7.97(d,1H, 1=2. J=8.4Hz
7.73(d, 2H, %88(d, 2H, 1=8.8Hz); 7.55 (m.1H): 7.35(dd, 1H, J}éé ﬁ%ﬁéﬂ@t@z Hz) : )

6.98-6.94(m, 4H). MS. 526 (M-I-1) IR : 3442,1599, 1500,1323 M.N. C: 66-68 3 cici lll s 41 CIN-; FHOCI

as tablets, capsules, powders, syrups, solutions, suspensions and the like, may contain
flavorants, sweeteners, etc., in suitable solid or liquid carriers or diluents, or in suitable
sterile media to form injectable solutions or suspensions. Such compositions typically
contain from 0.1 to 50%, preferably 1 to 20% by weight of active compound, the
remainder of the composition being pharmaceutically acceptable carriers, diluents or

solvents.

Suitable pharmaceutically acceptable carriers include solid fillers or diluents and
sterile agueous ot organic solutions. The active ingredient will be present in such
pharmacauncal compositions in the amounts sufficient to prowdc the desired dosage in
the range as described above. Thus, for oral administration, the active ingredient can be
combined with a suitable solid or liquid carrier or diluent to form capsules, tablets,
powders, syrups, solutions, suspensions and the like. The pharmaceutical compositions,
may, if desired, contain additional components such as flavourants, sweeteners,
excipients and the like. For parenteral administration, the active ingredient can be
combined with sterile agueous or organic media to form injectable solutions or
suspensions. For example, solutions in sesame or peanut oil, aqueous propylene glycol
and the like can be used, as well as aqueous solutions of water-soluble pharmaceutically-
acceptable acid addition salts or salts with base of the compounds. Aqueous solutions
with the active ingredient dissolved in polyhydroxylated castor oil may also be used for
injectable solutions. The injectable solutions prepared in this manner can then be
administered intravenously, intraperitoneally, subcutaneousty, or intramuscularly, with

intramuscular administration being preferred in humans.

Tablets, dragees or capsules having talc and/or a carbohydrate carried binder or
the like are particularly suitable for any oral application. Preferably, carriers for tablets,
dragees or capsules include lactose, corn starch and/or potato starch. A syrup or elixir can
be used in cases where a sweetened vehicle can be employed.

Dosage forms for nasal or inhaled administration may conveniently be formulated

as aerosols, solutions, suspensions, gels or dry powders.
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2,4_—Di chi oro-N- {3,5-dichloro-441 -(2,4- difluoro-phenyl)-1H-pyrazol-4-yloxy)- phenyl} -benzenesulfon
amide 'H MIR (CDC13): 8: 7.90 (d, 1H, 1=8.4Hz ); 7.80(m,1H);7.61(d,2H,J=1.6HZz);7.41- 7.39(m, 2H);
7.17(s, 2H); -§Sﬂ 3%? 2H) MS: 566 (M++2) IR :3257, 1571, 1517, 11 2 23:95 4 Cla --s?
111 NMR (C‘%@?ﬁg :%: .81( d, 1H, J=8.2 Hz); 7.57(d, 1H, 1=2 Hz); 7.55 (%%%ﬁﬁ%ﬁgzgéz 12=5.2Hz);
7.50(s, 1H); 7.41(dd, 1H, J1=8.4Hz, 12=2Hz); 7.38(s, 111); 7.17(s, 2H); 7.12(d, 2H, 1=81-1z); 7.08(m,

1H) MS: 547(1Yr+1) IR : 3207, 2925, 1575, 1166 M.Pt. C: 160-161 N-a --------- 5-1----N--S," HOCI
2,4-Dichloro-N-{3,5-dichloro-441-(4- fluoro-phenyl)-1H-pyrazol-4-yloxy)- phenyl} -benzenesulfonamide
5Cla For nasal administration, the preparation may contain the active ingredient of the

present invention dissolved or suspended in a liquid carrier, in particular an aqueous
carrier, for aerosol application. The carrier may contain additives such as solubilizing
agents, such as propylene glycol, surfactants, absorption enhancers such as lecithin

(phosphatidylcholine) or cyclodextrin or preservatives such as parabens.

For compositions suitable and/or adapted for inhaled administration, it is
preferred that the compound of the invention is in a particle-size-reduced form, and more
preferably the size-reduced form is obtained or obtainable by micronisation. The
preferable particle size of the size-reduced (e.g. micronised) compound or salt is defined

by a D50 value of about 0.5 to about 10 microns (for example as measured using laser
diffraction).

Aerosol formulations, e.g. for inhaled administration, can comprise a solution or
fine suspension of the active substance in a pharmaceutically acceptable agqueous or
nonaqueous solvent. Aerosol formulations can be presented in single or multidose
quantities in sterile form in a sealed container, which can take the form of a cartridge or
refill for use with an atomising device or inhaler. Alternatively the sealed container may
be a unitary dispensing device such as a single dose nasal inhaler or an aerosol dispenser
fitted with a metering valve (metered dose inhaler) which is intended for disposal once

the contents of the container have been exhausted.

Where the dosagc form comprises an aerosol dispenser, it preferably contains a
suitable propellant under pressure such as compressed air, carbon dioxide or an organic
propellant such as a hydrofluorocarbon (HFC) also referred to as a hydrofluoroalkane
(HFA). Suitable HFC propellants include 1,1,1, 2,3,3, 3-heptaflucropropane (HFA 227)
and 1,1,1 ,2-tetrafluoroethane (HFA 134a). The aerosol dosage forms can also take the
form of a pump-atomiser. The pressurised aerosol may contain a solution or a suspension
of the active compound. This may require the incorporation of additional excipients e.g.
co-solvents and/or surfactants to improve the dispersion characteristics and homogeneity

of suspension formulations. Solution formulations may also require the addition of co-
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Il NMR (CDCI3): 8: 7.92( d, 1H, 1= 8.4Hz); 7.69(s, 1H); 7.60-7.57(m, 3H); 7.50(s, 1H); 7.34(dd, 1H,
J1=8.811z, 12=2Hz); 7.24(d, 1H, 1=2Hz); 7.14(t, 2H, 1=8.4Hz); 6.96-6.90(m, 3H) MS: 529 (M+) IR
:3275, 1573‘,&?%&%1,% M.Pt C: 128129 4110 S NN- " HCI

2,4-Dichloro 0ro-441-(4-fluoro- phenyl)-1H-pyrazol-4-yloxykphenyl

fTéGth)GWBUZ%I
acCis

enzenesulfonamide 6

solvents such as ethanol. Other excipient modifiers may also be incorporated to improve,
for example, the stability and/or taste and/or fine particle mass characteristics (amount

and/or profile) of the formulation.

For pharmaceutical compositions suitable and/or adapted for inhaled
administration, the pharmaceutical composition may be a dry powder inhalable
composition. Such a composition can comprise a powder base such as lactose, glucose,
trehalose, mannito} or starch, the compound of formula (I) or sait thereof (preferablj in
particle-size- reduced form, eg. in micronised form), and optionally a performance
modifier such as L- leucine or another amino acid, cellobiose octaacetate and/or metals
salts of stearic acid such as magnesium or calcium stearate. Preferably, the dry powder
inhalable composition comprises 2 dry powder blend of lactose and the compound of
formula (I} or salt thereof The lactose is preferably lactose hydrate e.g. lactose
monohydrate and/or is preferably inhalation-grade and/or fine-grade lactose. Preferably,
the particle size of the lactose is defined by 90% or more (by weight or by volume) of the
lactose particles being less than 1000 microns (micrometres) (e.g. 10-1000 nﬁcrons e.g.
30-1000 microns) in diameter, and/or 50% or more of the lactose particles being less than
500 microns (e.g. 10-500 microns) in diameter. More preferably, the particle size of the
lactose is.defined by 90% or more of the lactose particles being less than 300 microns
(e.g. 10-300 microns e.g. 50-300 microns) in diameter, and/or 50% or more of the lactose
particies being less than 100 microns in diameter. Optionally, the particle size of the
lactose is defined by 90% or more of the lactose particles being less than 100-200
microns in diameter, and/or 50% or more of the lactose particles being less than 40-70
microns in diameter. Most importantly, it is preferable that about 3 to about 30% (e.g.
about 10%) (by weight or by volume) of the particles are less than 50 microns or less
than 20 microns in diameter, For example, without limitation, 2 suitable inhalation-grade
lactose is 9334 lactose (10% fines) (Borculo Domo Ingredients, Hanzeplein 25, 8017 JD
Zwolle, Netherlands). '
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C 44100R' 1, (S" N HOCI 2,4-Dichloro-N-(3-chloro-411-(4-chloro-
, . : phenyl)-1H-pyrazol-4-yloxy]-phenyl}-
benzenesulfonamide III'NMR (CDCW: 8: 7.92( d, 1H, 1=8.4Hz); 7.71(s, 1H); 7.57-7.54(m, 3K|]);p7.51¥§,

IH); 7.41(d,§% do/iRER); 7.35(dd, 1H, 11=8.2Hz, J2=2Hz); ; :

A R5R): ,1H, 11=8.2Hz, 2); 7.24(s, IH); fedfchRRem234i) MS: 529
(1\44) IR :3275, 1573, 1491, 1167 M.Pt. C: 150 WO 2010/076553PCT/GB2009/002951 Example No.
Compounds and [IUPAC Name Analytical Data 7 aa H NMR (CDC13): 8: 7.92( d, IH, 1= 8.4Hz);

7.71(dd, IH, 11=6Hz, J2=2.8Hz); 7.67(s, 11-1); 7.55(d, 1H, J=2.4Hz); 7.50(s, 1H); 7.48(m, 1H); 7.35(dd,

IH, 11=8.8Hz, 32-22.4Hz); 7.25- 7.21(m,1H);7.20(d,1H,J=8.2Hz);6.97- 6.95(m, 211); 6
1=8Hz) The compounds of the invention thereof may be forxm?dated as a ﬂugd form: étidg 3(d, 1H,

for delivery from a fiuid dispenser, for example a fluid dispenser having a dispensing
nozzle or dispensing orifice through which a metered dose of the fiuid formulation is
dispensed upon the application of a user-applied force to a pump mechanism of the fluid
dispenser. Such fluid dispensers are generally provided with a reservoir of multiple
metered doses of the fluid formulation, the doses being dispensable upon sequential
pump actuations. The dispensiﬁg nozzle or orifice may be configured for insertion into
the nostrils of the user for spray dispensing of the fluid formulation into the nasal cavity.
A fluid dispenser of the aforementioned type is described and illustrated in WO-A-
2005/044354, the entire content of which is hereby incorporated herein by reference. The
dispenser ‘has a housing which houses a fluid discharge device having a compression
pump mounted on a container for containing a fluid formulation. The housing has at least
one finger-operable side lever which is movable inwardly with respect to the housing to
cam the container upwardly in the housing to cause the pump to compress and pump a
metered dose of the formulation out of a pump stem through a nasal nozzle of the

housing.

For the purposes of inhalation, a large number of apparata are available with
which aerosols of optimum particle size can be generated and administered, using an
inhalation technique which is appropriate for the patient. In addition to the use of
adaptors (spacers, expanders) and pear-shaped containers: (e.g. Nebulator®,
Volumatic®), and automatic devices emitting a puffer spray (Autohaler®), for metered
aerosols, in particular in the case of powder inhalers, a number of technical solutions are
available (e.g. Diskhaler®, Rotadisk®, Turbohaler® or the inhalers for example as
described in European Patent Application EP 0 505 321).

The dosage regimen utilizing the compounds of the present invention is selected
in accordance with a variety of factors including type, species, age, weight, sex and
medical condition of the patient; the severity of the condition to be treated; the route of
administration; the renal and hepatic function of the patient; and the particular comnpound

or salt thereof employed. An ordinarily skilled physician, veterinarian or clinician can
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MS : _547(M+) IR :3261, 1572, 1489, 1167 M.Pt.C: 133-134 40 41/IS"s NNr-v CIHOCI
2,4-Dichloro-N- {3-chloro-441-(3-chloro- 4-fluoro-pheny1)-1H-pyrazol-4-yloxy]-

phenyl)-benzenasulfonamide 8 ci cH3 ,s N40 RWO PCT/CB2009/602951

readily determine and prescribe the effective amount of the drug required to prevent,

counter or arrest the progress of the condition.

The pharmacentically acceptable compounds the invention can be administered in
a daily dose (for an adult patient) of, for example, an oral or parenteral dose of 0.01 mg to
3000 mg per day or 0.5 to 1000 mg per day, or a nasal or inhaled dose of 0.001 to 50 mg
per day or 0.01 to 5 mg per day, of the compound of the formula (I) or a phaxmaceutically.
acceptable salt thereof, calculated as the free base. This amount may be given in a single
dose per day or more usually in a number (such as two, three, four, five or six) of sub-
doses per day such that the total daily dose is the same. An effecﬁve amount of a salt
thereof, may be determined as a propostion of the effective amount of the compound of

formula (I) per se.

In the methods of the present invention, the compounds herein described in detail
can form the active ingredient, and are typically administered in admixture with suitable
pharmaceutical diluents, excipients or carriers (collectively referred to herein as ‘carrier’
materials) suitably selected with respect to the intended form of administration, that is,
oral tablets, capsules, elixirs, syrups and the like, and consistent with conventional

pharmaceutical practices.

The novel compounds of the present invention were prepared according to the
procedure of the following schemes and examples, using appropriate materials aﬁd are
further exemplified by the following specific examples. The most preferred compounds
of the mvention are any or all of those specifically set forth in these examples. These
compounds are not, however, to be construed as forming the only genus that is
considered as the invention, and any combination of the compounds or their moieties may
itself form a genus. The following examples further illustrate details for the preparation
of the compounds of the present invention. Those skilled in the art will readily
understand that known variations of the conditions and processes of the following
preparative procedures can be used to prepare these compounds. All temperatures are

degrees Celsius unless otherwise noted.
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N-"H O N- (3-ChI9r0-441-(4-fluoro-phenyl)-lH- pyrazol-4-yloxy]-phenyl }-4-rnethyl-
benzenesulfonamide H NMR (CDCI3): 8: 7.69(s, IH); 7.65(d, 2H, J=8.4Hz); 7.58(dd, 2H, 11=9.2Hz,

J2=4.8Hz); &,32%? JH);<0,26(d, 2H, J=8.8Hz); 7.16(dd, 11-1, 11=8Hz, J2=1 §ha) dhskifds2H. 1=81-
6.95- 6.62(m B21H), 2.13 (s, 31-1) MS : 458(Ivr+1) IR :3082, 2835, 1145%] 116§if\/| PtC: 15144
-155 Ca H NMR (CDCI3): 5: 7.89(d,11-1, J=8.8 Hz); 7.60(s, 1I-1); 7.58-7.53(m, 3H); 7.45 (s, 1H);
7.31(dd,1H, 11=8.4117, J2=2.8Hz); 7.13 (t, 2H, J=8Hz); 7.05(d,1H, J=6.9Hz); 6.88-6.79(m, 3H);
2.24(s, 3H) MS : 492(M.-I-1) IR : 3157,1573, 1514,1166 M.Pt.C: 144-145 0 110.0R'

An embodiment of the present invention provides preparation of the novel
compounds of formula (I) according to the procedure of the following schemes, using
appropriatc materials. Those skilled in the art will readily understand that knowm
variations of the conditions and processes of the following preparative procedures can be
used to prepare these compounds. Moreover, by utilizing the procedures described in
detail, one of ordinary skill in the art can readily prepare additional compounds of the
present invention claimed herein. All ternperatures are in degrees Celsius unless

otherwise noted.

General process: The following reaction scheme describes the process for the

preparation of a compound of formula ®.

Scheme 1:
g?_‘:*.)p [#] o] ET})p 0 {FfE.)p
S e e e e g S
(1a) (4b) {1c) (1)
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@ :
02N
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i Reacting the compound of forrula (1a), wherein R; and p, are same as explained

in formula (f), with (1b) wherein X represents halogen, hydroxyl or its derivatives
(OMs, OTs, OTf and the like) or silyloxy, in presence of solvents such as, but not

limited to water, alcohols, acetone, THF, dioxane or their mixfure in any ratio,
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N N-k\ H 0 2,4-D i chloro-N- {441-(4-fluoro-pheny1)- 1H- '
, . pyrazol-4-yloxyl- 3-methyl-phenyl
benzenesulfonamide 10 II NMR (CDC13): 6: 7.86(d, 11-1, 1=8.8 Hz); 7.53(d, 1H,pJ:2I}/|z)); 7.49(s

1H); 7.41(d E: ); 7.30(dd, 1H, 11= 8.4Hz, 32=2 Hz); = ;
ko Ji28); 7:30(dd, 1H, 11= 8.4Hz, 32=2 Hz); 7.19(d, Libeslanbladisgl 0(bs, IH);
7.07(s, 1W; 7. 3,‘?% ,J--= 8.8Hz); 6.96(s, 1H, (-NH)); 6.92(d, 2H, 1=8.8Hz), 2.10 (s, 3H) MS : )
488(M+) IR :3089, 1500, 1168 M.Pt C: 180 H3cN 10'S, NN cH31-4,-, kr,

2,4-Dichloro-N-{441-(2,4-dirnethylphenyl)-1H-pyrazol-4-yloxyl-phenyl)- benzenesulfonarnide 11
and the like, with appropriate metal nifrite and organic nitrite/nitrate such as but
not limited to sodium nitrite, potassium nitrite, isoamy! nitrite/nitrate and mixture
thereof, in presence of base such as, but not limited to sodium acetate, potassium
acetate, calcium acetate, KOH, NaOH, LiOH, Ca(OH),, NaHCO;, Na,COs,
K,CO; or mixture thereof and the like, at temperature in the range of -78 °C to
reflux temperature of solvent, for a period in the range of 10 minutes to 7 days, to

obtain a compound of formula (1c).

i Reacting the compound of formula (1¢), in presence of organic or inorganic base
or acid such as, but not limited to TEA, pyridine, DMAP, DIPEA, LiOH, NaOH,
KOH, KHCO;, NaHCO:, K.COs, Na,COs, sodium-#-butoxide, potassium-z-
butoxide, n-BulLi, +-Bulli, or mixture thereof, or, HCl, H,SO4, p-TSA or mixture
thereof and the like, in presence of organic or inorganic solvent such as, but not
limited to, methanol, ethanol, propanol, isopropanol, THF, dioxane, water, of,
their mixture and the like, at a temperature in the range of -78 °C to reflux
temperature of solvent, for a period in the range of 10 minutes to 7 days, to obtain

a compound of formula (Id).

ifi Reacting the compound of formula (1d) with formula (1e) wherein X represents
halogens, hydroxyl or its derivatives (OMs, OTs, OTf and the like) or silyloxy, in
presence or absence of organic or inorganic bases such as but not limited to TEA,
pyridine, DMAP, DIPEA, NaOH, KOH, CaOH, KxCO;, NayCO;, NaHCO;,
KHCO,, sodium--butoxide, potassinm-¢-butoxide, n-Buli, -Buli, or mixture
thereof, and the like, in presence or absence of solvent such as, but not limited fo
dimethyl formamide, dichloromethane, ethyl acetate, acetonitrile, methanol,
ethanol, IPA, acetone, THF, dioxane, water or mixture thereof and the like, at a
temperature in the range of -78 °C to reflux temperature of solvent, for a period in

the range of 10 minutes to 7 days, to obtain a compound of formula (If).

iv Hydrogenating the compound of formula (1£} with a transition metal catalyst
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am cH3 H3C 411_,_0,' N-5, "IP N\ H 0 4-Methyl-N44-(1-p-toly1-1H-pyrazol-4- yloxy)-phenyl]
benzenesulfon mide H NMR (CDC13): 5: 7.71(s, 1H); 7.60(d, 2H, J =8.4Hz); 7.51(d, IH, 1=2Hz);

7.50(d, 2H, J=2.48H2). 7.24(d, 2H, J=2.8H2); 7.22 (d, 2H, 1=2Hz); 6.99( = - 6.94
076533 ’ ! ’ ) ) , 0. .94 (d, 2H,
1=9.2Hz); 6%%%(23, %}j) 2.20(s, 311), 2.05(s, 3H) MS : 420M+) IR : 3255, %%%Jg?g%i’%g% Iﬁ}%{c: 164-165

WO 20101076553PCT/GB2009/002951 Example No. Compounds and IUPAC Name Analytical Data
12

such as, but not limited to Fe, Co, Pd/C, Ra-Ni, Pt, Ru, Rh, or their mixture and
the like, under the pressure (1 atm to 100 atm) of hydrogen gas or with a metal-
acid or metal-base reagents such as but not limited to Fe/HCI, Zn/HCI, SwHCH,
Fe/AcOH, Zn/AcOH, SnCly, AUNaOH, Zn/NaOH, ammonium formate or their
mixture and the like in absence or presence of hydrogen gas In presence or
ahsence of solvent such as but not limited to alcohols such as methanol, ethanol,
IPA, +-BuOH, acetic acid, propionic acid, THF, DMF, DMSQ, EtOAc, acetone,
water, acetonitrile or their mixture and the like, at a temperature range of -78 °C
to reflux temperature of solvent, for a period in the range of 10 minutes to 7 days,

to obtain a compound of formula (Ig).

v Reacting the compound of formula (1g) with formula (1h), in presence of organic
or inorganic base such as, but not limited to, pyridine, triethyl amine, dimethyl
amino pyridine, LiOH, NaOH, KOH, Ca(OH);, K;COs, NayCO;, NaHCO;,
KHCO;, sodium-t-butoxide, potassium-f-butoxide, n-Buli, -Buli, or mixture
thereof, and the like, in presence of solvent such as but not lirnited to chloroform,
dichloromethane, dichloroethance, dioxane, THF, DMF, DMSO, EtOAc, acetone,
acetonitrile, methanol, ethanol, IPA, +BuOH, water, or mixture thereof, and the
like, at a temperature range of -78 °C to reflux temperature of solvent, for a period

in the range of 10 minutes to 7 days, to obtain a compound of formula (I).

General Synthetic Procedures

All eluents for column or thin layer chromatography were prepared and reported
as volume:volume (v:v) solutions. The guantities of solvents and reagents used for
reaction work-up or product isolation are those typically used by one trained in the art of
organic chemical synthesis, and the quantity of these solvents and reagents used is
determined based upon synthetic experience and appropriateness to the specific reaction.
For example: 1) crushed ice quantity typically ranged from about 10-1000 grams
depending on reaction scale; 2) silica gel quantity used in column chromatography
depended on material quantity, complexity of mixture, and size of chromatography

column employed and typically ranged from about 5-1000 grams; 3) extraction solvent
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0ill c' 40 NNI-S" H 0 N-{3-Chloro-411-(4-fluoro-phenyl)-1H- pyrazol-4-yloxyl-phenyl}-
benzenesulfonamide 'H NMR (CDCI3): 8:7.76(d, 2H, 1=7.2 Hz); 7.70(s,1H);7.60-7.56(m,3H);
5.49(d,2H, J,:9.6Hzﬁj

7.46(s, 1H); 7.18-7.15(m, 1H); 7.13(d, 2H, J=8.8Hz): 6,95 H): 6.48(s,
1W-NH)) MEOAYRISH) IR : 3473, 3088, 1517, 1319, 1165 M.PL.C: 14%@1%%@"%?%?209)' 0 4§( T\l b

H 2,4-Dichloro-N-P-chloro-4-(1-phenyl-

volume ranged from about 10-500 ml. depending on reaction size; 4) washes employed
in compound isolation ranged from about 10-100 ml. of solvent or aqueous reagent
depending on scale of reaction; and 5) drying reagent amounts {potassium carbonate,
sodium carbonate, sodium sulfate, magnesium sulfate, and the like) typically ranged from

about 5-100 grams depending on the amount of solvent to be dried and its water content.

The following acronyms, abbreviations, terms and definitions have been used throughout

the experimental section.

Acronyms or abbreviations:

THF (tetrahydrofuran), HCl (bydrochloride), KoCO; (potassium carbonate),
Na;S04 (sodium sulphate), CDCls (chloroform-d), NaOH (sodium hydroxide), Pd/C
(Palladium on Carbon), Fe (Iron), NaHCO; (Sodium bicarbonate), TLC (thin layer
chromatography), mol (mole), mmol (milli mole}, mL (milliliters), M.Pt. (melting point),
it (room temperature), aq (aquéous), min (minute), b (hr, hour), g (grams), atm
(atmosphere), conc. (concentrated), MS (mass spectroscopy/spectrometry), HPLC (high
performance liquid chromatography), IR (infrared ), NMR (nuclear magnetic resonance).
NMR abbreviations: br (broad), apt (apparent), s (singlet), d (doublet), t (triplet), q
(quartet), dq (doublet of quartets), dd (doublet of doublets), dt (doublet of triplets), m
(multiplet).

Example 1
Synthesis of  24-dichlore-N- [4-(1-p-tolyl-1H-pyrazel-4-yloxy)-phenyl]benzene
sulforamide.

Stepl: Preparation of (p-Tolyl-hydrazeno)-acetyl chloride

O
C‘\&N“Ng
H

4-Methyl aniline (4g, 37.38 mmol) was suspended in water: HCl (2:1); 30 ml. Aqueous
solution of sodium nitrite (2.57g, 37.38mmol} was added at (°- 5°C over a period of 30
minutes. Subsequently, aqueous solution of chloroacetoacetic acid (6.63g, 48.59mmol)

was added followed by agueous solution of sodium acetate (6.13g, 74.76mmol}.
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1H-pyrazol-4-yloxy)-phenylk benzenesulfonamide 'Et NMR (CDCI3): 8: 7.92 (d, 2H, J=8.4 Hz); 7.75(s,
1H); 7.62(d, 2H, J=7.6Hz); 7.54(d, 1H, J=1.6Hz); 7.51(s, 11-1); 7.44(t, 2H, J= 7.6Hz); 7.34(dd, 1H,

J1=8.4Hz, 2= 16H%)7 7.29(t, 1H, J=7.2Hz): 7.25(d, 1H, J=2.41{z); 7.00( ~16.4Hz):
7.69-6.90(m" JHIME 6 (M++2) TR : 3269, 1573, 1492, 1168 M.PIC: ?%01}54%1% 1691”0&23-%1?3 HC N,

NN- ",-, CH,H- N-{411-(2,4-Dimethyl-pheny1)-1H- pyrazol-4-yloxylpheny11-4-methyl-
benzenesulfonamide In NMR (CDCI3): 5:7.60( d, 2H, J=8.41-17); 7.51(s,11-1); 7.42 (s, 1H);
7.24-7.19(m, 3H); 7.11(s, 1H); 7.07(d, 1H, J=7.6Hz); 6.98-6.93(m, 4H); 6.30(s, 11-1); 2.39(s, 3H);
2.36(s, 3H) F2R201 pakt)ice WAS ABVht-1)-TR C3RERbROP half Bochont.6 T PrecipBates 4Pt 5 CI CH3

Tolyl-hydrazono)-acetyl chloride was filtered off and washed with cold water and
petroleum ether and dried over vacuum. Arnount: 4g

Yield: 51% (crude)

Step2: Preparation of 1-p-tolyl-1LH-pyrazol-4-ol:

(p-Tolyl-hydrazono)-acetyl chloride (4.0 g, 19.04mmol) was then taken in methanol and
sodium hydroxide (1.52g, 38.0mmo}) was added. And the reaction mixture was stirred
for 2.5 hours. Methanol was removed and residue was taken up in water and pH was
made 3 by adding dilute HCl. The solid was filtered off through on Buckner funnel,
washed with cold water, dried under vacuum, and further washed with petroleum ether
and dried under vacuum.

Amount: 2.5g

Yield: 76% (pure)

Step 3: Preparation of 4-(4-Nitro-phenoxy)-1-p-tolyl-1H-pyrazele:

)
e
O,N N

1-p-Tolyl-1H-pyrazol-4-ol (1.0g, 5.75mmol) in dimethylformamide was added to the
cold sturry of sodium hydride (344mg, 8.61mmol). Reaction mixture was stirred for 0.5
hour followed by addition of 4-flouorc nitro benzene (810mg, 5. 74mmol) in cold
condition. Reaction mixture was stirred at 20-35 °C for 20 minutes. Water was then
added to quench the reaction. The aqueous layer was exiracted with diethylether and the
combined organic layer was washed with brine solution and dﬁed over anhydrous
Na,SO4. The solvent was evaporated under vacuum at 40°C and the product was purified
by column chromatography using mixture of petroleum ether and ethyl acetate.

Amount: 1.1g

Yield: 65% (pure)

Step 4: Preparation of 4-(1-p-tolyl-1 H-pyrazol-4-yloxy)-phenylamine:

O
HoN N
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H3c N100 g' * NN-S" CH3HO N-{3-Chloro-441-(2,4-dimethyl-phenyl)- 1H-pyrazol-4-yloxy]-phenyl}
-4-methyl- benzenesullonarnide 'H NAIR (CDCI3): 5: 7.63(d, 2H, J=8.4Hz); 7.51(s, 1H ); 7.43(s, 1H);

6:96-6.85( T IANMERE 115 2 a6, 3hy 2.56(5, 3y 2210, 3H) MS 408 1) I S24s, 2018
1485, 1163 M.PCC: 63-65 Example 16 Determination of human PPAR gamma agonist activity of
Compounds of the invention HEK-293 (Human Embryonic Kidney) cells were seeded at a density
of 2.8 x105 cells/well in a 6 well plate in DMEM +10% delipidated FBS medium and incubated at 37 C,

5% CO2. ALZMB¥RASKENCY-cals \iRpsrtrans (60tenitimmihwasCERmE: Fthapbay +

pGL2-CAL4x5--Luc,+ \Y ids for (raliQudr : [ e Hagrtramshe.ction medium
was then réfla&sd’ a5 Eﬁre&lp%@?f&fﬁ%%ﬁ%:ﬂﬁ%%e%%%&%ﬁ%ﬁi%%%rs?. Varyjng final
concentratiposdet compmavedd fudleibhnel paYsERISES BRI R SHAFS B’Fép%\k@%‘?ﬁ medium

(50uUwell) %qga%mg E&%tass\'x@ﬁtga 96uwel plaletcinAREOtedicals. WHre darvestereand pelleted by
centrifugation. T

e cell pellet was resuspended in mediu d cells count Kells/well were
added to thé@GWﬁﬂQté"%n"f&ﬁ‘l‘i n@c%%pg’ﬁﬁd‘gaé%#e“f%gg%% %on‘gtﬁ%%]u%%ttég ‘%?%8 hours.
Luminescenggyaroe Nagh ol aning hgoniem oftivesR AR gammirret té7 weslfcrs?Mitted using

Packard lucifer s_e@g‘ st%ggtg reu%g]ent (100 RI/well). Light emission was quantified by counting SPC
mode using"ﬁ‘sl%'be unE FoTd activation was calculated using the following formula: CPS from fdrun+

0-receptor sampiet! 60GRS from [drug+ (-receptor samPle)1l
Yield: 100% (crude).
Alternatively, reduction of nitro compound was also done with 10% palladium carbon in
methanol solvent under hydrogen atmosphere.
Step 5: Preparation of 2. 4-dichloro-N-[4-(1-p-tolyl-1H-pyrazol-4-yloxy)-

phenyl}benzene sulfonamide:

o cl
e L 3
N= RN
N0 ¢

4-(1-p-Tolyl-1H-pyrazol-4-yloxy)-phenylamine (100 mg, 6754mmol), 2,4 —Dichloro-
benzenesulfonyl chloride (92mg, 0.754mmol) was taken in chloroform and 0.2ml of
pyridine was added and the reaction mixture was stirred at 20-35 °C for 3 and half an
hours. Chloroform was removed under vacuum and the product was purified though
column chromatography using petroleum ether and ethyl acetate.

Amount: 60mg

YVield: 34% (pure)

M.P: 152-153

'H NMR (CDCL): 8: 7.87(d,. 1H, J=8.8Hz); 7.70(s, 1H); 7.53(d, 1H, J/=1.6Hz); 7.51(,
1H); 7.48(s, 2H); 7.31(dd, 1H, J=8.8Hz, J2=2.4Hz); 7.24(d, 2H, J=8.4Hz); 7.05(d, 2H,
J=8.8Hz); 6.93(d, 2H, /=8.8Hz, 6.88(bs, 1H(-NH), 2.15 (s, 3H)

MS: 474(M").

IR em!:3126, 1500, 1186.
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CPS from [vehicle+ (+receptor sample)] - CPS from (vehicle+ &receptor sample)] Example No. PPARy

agonist activity 1 *** 2 ** 3 *k* 4 #xx G xxx G xkx 7k

WO 2010/076553

PCT/GB2009/002851

The following Examples 2-15 were prepared by using procedures analogous to

that of Example 1 from appropriate starting material and by using appropriate substituted

phenyl sulphonyl chlorides compound in step-5.

Example Compounds and {lUPAC Name Amnalytical Data
No.
2 "H NMR (CDCly): 8:7.97(d, 1H, J=2.8Hz)
_Q /j/ @ Q’ 7.93(d, 1H, J-84Hz), 7.73(d, 2H, J=9.2Hz);
% 7.58(d, 2H, J/=8.8Hz); 7.55 (m,1H); 7.35(dd,
FaC N “o 1H, J1=8 4Hz, J2=2 Hz) ; 6.98-6.94(m, 4H).
2 4—D1chloro—N~{3—chioro—4~[1—(4~chloro~ MS: 526 (M'+1)
3-trifluoromethyl-phenyl)-1H-pyrazol-4- | IR : 3442,1599, 1500,1323
yloxy]-phenyl}-benzenesulfonamide M.Pt °C: 66-68
3 o | TH NMR (CDCly): 5: 7.90 (4, 1H, J=8.4Hz ),
FQN ~ Oﬁ Q /Q’ 7.80(m, 1H); 7.61(d, 2H, J=1.6Hz); 7.41-
N o N’\S\‘ 7.39(m, 2H); 7.17(s, 2H); 6.99-6.92(m, 2H)
F H O MS: 566 (M'+2)
2,4-Dichloro-N-{3,5-dichloro-4-[1-(2,4- i‘;;i_zféﬁ 1927; ; 1517, 1168
difluoro-phenyl)-1 H-pyrazol-4-yloxyl- . :
phenyl} —benzenesulfonanude
4 | | "H NMR (CDCly): 5: 8.01( d, 1H, J=8.2 Hz);
7N\ 7.57(d, 1H, .J=2 Hz); 7.55 (dd, 2H, J1=9.2Hz,
F‘Q‘ /j/ \\ J2=5.2Hz); 7.50(s, 1H); 7.41(dd, 1H, J1=8.4Hz,
H o I J2=2Hz); 7.38(s, 1H); 7.17(s, 2H); 7.12(d, 2H,
2,4~chhloro—N~{3,S—d1chloro—4 [1-(4- J=8Hz); 7.08(m, 1H)
fluoro-phenyl)-1 H-pyrazol-4-yloxy]- MS: 547(M"+1)
phenyl}-benzenesulfonamide IR : 3207, 2925, 1575, 1166
M.Pt. °C: 160-161
5 "H NMR (CDCly): o: 7.92( d, 1H, /= 8.4Hz);
769(s, 1H); 7.60-7.57(m, 3H); 7.50(s, 1H):
N/j/ % 7.34(dd, 1H, J1=8.8Hz, J2=2Hz); 7.24(d, 1H,
Q &l J=2Hz), 7.14(t, 2H, J=8.4Hz); 6.96-6.90(m,
2,4-Dichloro-N-{3-chloro-4- [1 -(4-fluoro- | 3H)
phenyl)-1H-pyrazol-4-yloxyl-phenyl}- MS: 529 (M)
henzenesulfonamide IR 13275, 1573, 1491, 1167
MLPL °(C: 128-129
6 TH NMR (CDCL): 8; 7.92( d, 1H, J=8.4Hz),
7.71(s, 1H); 7.57-7.54(m, 3H); 7.51(s, 1H);
‘@" /j B 7.41(d, 2H, J=7.6Hz), 7.35(dd, 18, J1=8.2Hz,
o a J2=2Hz); 7.24(s, 1H); 6.96-6.90(m, 3H)
2,4-Dichloro-N-{3- chloro-4 [1 (4-chloro- | MS: 529 (M)
phenyl)-1H-pyrazol-4-yioxy]-phenyi}- IR :3275, 1573, 1451, 1167
benzenesulfonamide M.Pt. °C: 150
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Q10 **11 12 13 ** 14 15** All compounds show activity as PPAR gamma agonists at 30

uM. Key for relative activity

WO 2018/076553 PCT/GBIO0%/002951
Exzample Compounds and IUPAC Name Axnalytical Data
Ne.
7 "H NMR (CDChLy): 6: 7.92( d, 1H, /= 8.4Hz);
ij @\ Q 7.71(dd, 1H, Ji=6Hz, J2=2.8Hz); 7.67(s, 1H);
% 7.55(d, 1H, /=2.4Hz); 7.50(s, 1H); 7.48(m, 1H);
N ‘b i 7.35(dd, 1H, J1=8.8Hz, J2=2.4Hz); 7.25-
24~chhloro—N-{3~chIoro 4-{1-(3-chloro- | 7.21(m, 1H); 7.20(d, 1H, J=B.2Hz); 6.97-
4-fluore-phenyl)-1H-pyrazol-4-yloxy]- 6.95(m, 2H); 6.93(d, 1H, /~8Hz)
phenyl}-benzenesulfonamide gs :352467;(1\14;)7 2. 1489, 1167
M.PL.°C: 133-134
8 ci cHy | H NMR (CDCL): §: 7.69(s, 1H); 7.65(d, 2H,
F_@_N /ﬁ/o\@ N /@ J=8.4Hz); 7.58(dd, 2H, J1=9.2Hz, J2=4.8Hz);
= & 7.50(s,1H); 7.26(d, 2H, J=8.8Hz); 7.16(dd, 1H,
N o J1=8Hz, J2=1.8Hz); 7.12(d, 2H, J/~8Hz); 6.95-
N-{3-Chloro-4-[1-(4-fluoro-phenyl)-1H- | 6.62(m, 2H): 6.6(s,1H ), 2.13 (s, 3H)
pyrazol-4-yloxy]-phenyl}-4-methyl- MS : 458(M"+1)
benzenesulfonarnide IR :3082, 2835, 1489, 1165
M.PLC: 154 155
9 CHs o | 'H NMR (CDClLy): 8: 7.89(d,1H, /=8.8 Hz);
) A N :@’ 7.60(s, 1H); 7.58-7.53(m, 3H); 7.45 (s, 1H);
*< > e O 3 7.31(dd,1H, J1=8.4Hz, J2=2.8Hz); 7.13 (t, 2H,
N J=8Hz); 7.05(d,1H, J=6.9Hz); 6.88-6.79(m,
2,4-Dichloro-N-{4-[1-(4-fluoro-phenyl)- | 3H); 2.24(s, 3H)
1H-pyrazol-4-yloxy]- 3-methyl-phenyl}- | MS : 492(M"+1)
benzenesulfonamide IR : 3157,1573, 1514,1166
MLPL°C: 144-145
10 o cl CI1'H NMR (CDCly): &: 7.86(d, 1H, /~8.8 Hz);
HgCAQ*N‘/j @ O\\U 7.53(d, 1H, J~2Hz); 7.49(s, 1H); 7.41(d, 1H.
CH;;N ﬁ’ % J=1.2Hz); 7.30(dd, 1H, Ji= 8.4Hz, J2=2 Hz);
2,4-Dichloro-N-{4-[1-(2,4-dimethyl- Iﬁ?(‘.;’oﬁ’ ;;1 f,f?‘?f{;:iggbﬁs’ 113}3, 71;%;(33
phenyl)-1/-pyrazol-4-yloxy}-phenyl}- ) 7.05(d, ARG ); 6.96(s, TH, (-NH));
bensancsulfonmids 6.92(d, 2H, J=8.8Hz), 2.10 (s, 3H)
MS : 488(M")
R :3089, 1500, 1168
M.Pt. °C: 180
11 "H NMR (CDCly): &: 7.71(s, 1H); 7.60(d, 2H,
N’j’ O ,@ J=8.4Hz); 7.51(d, 1H, J=2Hz); 7.50(d, 2H,
J=2.48Hz); 7.24(d, 2H, J/=2.8Hz); 7.22 (d, 2H,
4-Methyl-N-[4-(1-p-tolyl-1 H pyrazol 4. J=2Hz);, 6.99%(d, 2H, /=9.2Hz); 6.94 (d, 2H,
yloxy)-phenyl}- benzenesulfonamide ;; g 221‘;2) &%I(S 1H), 2.20(s, 3H), 2.05(s, 3H)
IR : 3255, 1502, 1159
M.Pt.°C: 164-165
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* <8 fold increase in gene transactivation with 10 uM ** >8 fold increase in gene transactivation with 10
uM *** >8 fold increase in gene transactivation with 1 u.M. Example 17: Anti-inflammatoty activity of
Compound%ggpi%/hqx%tion in a pre-clinical mouse model of COPD inflaspgatigsudd@sacco smoke
induced pulmonary inﬁammation). Previous studies established that the number of neutrophils
recovered in the bronchoalveolar lavage (BAL) is significantly elevated 24 h following the final Tobacco
Smoke (TS) exposure of 4 consecutive daily TS exposures, this time point was used in the present
study. Protocols for the exposure of mice to TS, obtaining bronchoalveolar lavage (BAL),
prepakationplef lcytoPmmphcedfendiHéPértiaamel counts are as outlidadltrghDESposure of micgd to TS
daily forMeconsecutive days In this exposure protocol, mice were exposed in groups of 5 in

indi iciizlai cteatpotycarbonate chamiers (27 cmxT QOB 3-S T ingicigaretigy as
allowed to enter thesexposuyte chambers at a rate7ofotQ0 1Hh/ mikoln. seder tOHRINIMRzE, apy,
potential probl 3&&@3)&30 0 & Jiglsiyel pudS, (61ciyareties), ieexpEgure of
the mice to TS was increadéd gradufly oVepthe exposuredpeHO-B8H sk B agiG 2iasetdes. | The
exposure sche%l_l%g@ﬁgrggg_ﬁd@yﬁu\gl%gpggnfﬁyg\f@: DayE N4 igarettes (approximately 32 min
yriz&l

exposure) Da JRIRHST , MS : 444(M"+1)
Ppeure) bay %mmsmfoﬁﬁmﬂ} IR : 3473, 3088, 1517, 1319, 1165

M.Pt.°C: 140-141

13 oy o | TH NMR (CDCly): & 7.92 (d, 2H, J/=8.4 Hz);

@_ O o 7.75(s, 1H); 7.62(d, 2H, J=7.6Hz); 7.54(d, 1H,

N\/j % J=1.6Hz); 7.51(s, 1H); 7.44(t, 2H, J= 7.6Hz);

: N N % 7.34(dd, 1H, J1=8.4Hz, J2=1.6Hz); 7.29(t, 1H,

2 4-Dichloro-N-{3-chloro-4-(1-phenyl- | /=7-2Hz); 7.25(d, 1H, J=2.4Hz); 7.00(bd,

1 H-pyrazol-4-yloxy)-phenyl]- 1H(NH), J=16.4Hz); 7.69-6.90(m, 2H)

benzenesulfonamide MS : 496(M+2)

IR : 3269, 1573, 1492, 1168
M.Pt.°C: 140-141

14 o CH; ' TH NMR (CDChy): &: 7.60( d, 2H, J/=8.4Hz);
HchNj @\ 9 O 751(s,1H); 7.42 (s, 1H); 7.24-7.19(m, 3H);
o g,s\\o 7.11(s, 1H); 7.07(d, 1H, J=7.6Hz); 6.98-6.93(m,
A {4-[1—(Z,E—Dhnethyi-phcnyl)—lﬂ— 4H); 6.30(s, 1H); 2.39(s, 3H); 2.36(s, 3H);
pyrazol-4-yloxy]-pheny! }-4-methyl- i/IZSZ(Izé 2 g}r+ 1 :
benzenesulfonamide IR : 3259, 2922, 1500, 1161
M.Pt.°C: 62-64
15 TH NMR (CDClL): & 7.63(d, 2H, J=8.4Hz);

s N5 7.11(s, 1H); 7.07(3, 1H, J=8Hz); 6.95-6.88(m,
N-{3-Chloro-4-{1-(2,4-dimethyl-phenyl)- | 2H): 6.53(s, 1H); 2.4(s, 3H); 2.36(s, 3H);
1H-pyrazol-4-yloxy]-phenyl}-4-methyl- | 2.21(s, 3H)

Cl
CH
e N/ffo o /Q/ *17.51(s, 1H ); 7.43(s, 1H); 7.26-7.24 (m, 2H);
W= 5 7.19(d, 1H, J= 8Hz); 7.15(d, 1H, J=2.4Hz),
CH H

benzenesulfonamide MS : 468 (M'+1)
IR : 3248, 2918, 1485, 1163
M.PL.°C: 63-65
Example 16

Determination of human PPAR gamma agonist activity of Compounds of the invention
HEK-293 (Human Embryonic Kidney) cells were seeded at a density of 2.8 x10°
cells/well in a 6 well plate in DMEM +10% delipidated FBS medium and incubated at 37
°C, 5% CO,. At 70-80% confluency cells were transfected with human
pCDNA3.1E~PPARy + pGL,~GALsxs~Luc + pADV plasmids for 3 hours (ratio
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(approximately 32 min exposure) Day 3: 6 cigarettes (approximately 48 min exposure) Day 4: 6
cigarettes (approximately 48 min exposure) A further group of mice was exposed to air on a daily

basis for awﬂ{'y@l{ggg,sgength of time as controls (no TS exposure). Bropehnadseslanlessage (BAP
analysis Bronchoalveolar lavage was performed as follows: the trachea was cannulated using a Portex

nylon intravenous cannula (pink luer fitting) shortened to approximately 8 mm. Phosphate buffered
saline (PBS) was used as the lavage fluid. A volume of 0.4 mL was gently instilled and withdrawn 3
times using a 1 mL syringe and then placed in an Eppendorf tube and kept on i¢e prior,to subsequent

determinatinngsaiels qormtl). L Sbaentfrciommestyarans dbrp rarlatr sy R drtirmgat B4 the
SUpematanéeﬁg(‘:%ntedcur%q frezenforsubsequent analysis. The cell pellet was re-suspended in a
0

known volume and total cell numbers calculated by counting a.slai urksystain) aliquot
under a microscoNervisiadiazhserteesinmsef 64 I "'SFF‘(%EC]‘?Uﬁts(?l'v%/é’rekg gg;@réed as follows:

invention were prepared in medium (50ul/well) and added to the wells in a 96 well plate.
Transfected cells were harvested and pelleted by centrifugation. The cell pellet was
resuspended in medium and cells counted. 10,000 cells/well were added to the 56 well
plate containing compounds of the invention and incubated for 18 hours. Luminescence
produced following agonism of the PPAR gamma receptor was determined using Packard
luciferase substrate reagent (100 ul/well). Light emission was quantified by counting
SPC mode using a Top Count. Fold activation was caleulated using the following
formula: |

CPS from [drug+ (+receptor sample)] — CPS from [drugt (-receptor sampie}]

CPS from [vehicle+ (+receptor sampie)] ~ CPS from [vehiclet (-receptor sample)]

Example PPARy agonist
No. activity

1 ek

2 sk

3 Fodek

4 L2 2]

5 e

6 ek

7 o

2 3

g kR

10 Hdok

il *

12 *

13 Lk 23

i4 *

IS sk

All compounds show activity as PPAR gamma agonists at 30 pM. Key for relative
activity:
* <3 fold increase in gene transactivation with 10 pM

*% -8 fold increase in gene transactivation with 10 pM
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The residual cell pellet was diluted to approximately 105 cells per mL. A volume of 500 }IL was placed
in the funnel of a cytospin slide and centrifuged for 8 min at 800 rpm. The slide was air dried and
stained gsin\g (;K%%-Pi{g'?jsolutions (Shandon) as per.the pr.oprietary instryctions, \\Mhgssied and
cover-slipped, ditierential cells were counted using light microscopy. Up to 400 cells were counted by
unbiased operator using light microscopy. Cells were differentiated using standard morphometric
techniques. Drug Treatment Rodents such as mice and rats are obligate nasal breathers thus oral
delivery of test materials (such as therapeutic agents) for inhalation will not produce good lung
exposure. As+3-gapigaatienedn delivenpoftivetiapeuticlagdnts to the lungs in rodents is generally
achieved by intra-nasal, intra-tracheal or inhalation by whole body aerosol exposure in a chamber. The
chamber method utilises large amounts of test material and is generally reserved for inhalation
toxicology fushgdeather than pharmacological efficacy studies. Intra-tracheal administration is a very
efficient de%%g”%;gﬁ%gﬁaggm&}sg Shibe-leSmatenahinelivereddmthe hings, Anddhis is quite an
invasive technique. For studies in the mouse particularly, it is als %%%eﬁg% hnically demanding as the
diameter ofaffedFA g engting gﬁ%ﬁ?ﬁ'@%ﬁr‘ﬁé’é‘éﬁ Ipr%%}%nfzsqémsamvasw than the intra-tracheal route
and so is particularly suitable for repeat dosing studies such as the 4 day mouse model described
below. Following ipiscisasatatiesinisthtibnl -8080otof thenbiosebamimidiedecteiferdid the lungs
(Eyles JE, Williamson ED.an ; baRah 1896164808)the finaMieBatere dosed
intra-nasall\y{}{*&nt%ag%l %’;%%agééﬁ%%gt%ﬁ) with ve ig%%)%& tween 80gin salir%%%, Example 1(0.1
mg/kg), Exémple 10)0ctneryrRa) £eamspietive folosimgRgs o & BYTOTOT MGkg), at 3 hours
prior to tobqﬁggrgggﬂl@ugg(posure each day. The control group of mice received vehicle 3 hrs prior to
being exposed to air daily for a maximum of 50 minutes.per day: Lform h following
the final IS expos&’r’@.“’“’%l % sfﬂ%a??ﬂ’t%sué)%p%ﬁrrﬁ”gﬁt,%m?é ﬁg%%%gs%ﬂ%’%%ﬁgsan -%Sagﬁjgate for oral
inhalation) wishJejfpespuehinie{0:26ptwet:obrdiSatmenl Estherprs 2702 ARREPESmpound 7 (0.03
mg/kg), Example 15 (0.1 mg/kg), or Example 15 (0.03 mg/kg), 1 hour prior to tobacco smoke exposure
each day. The control group of mice received vehicle 1 hr prior to being exposed to air daily for a
maximum ofseosis s peiodRABRICHAS PB4 h following the final TS exposure. Data
management and giatistisalanalysigocol, Alteeseitscapesplesegapastiddvitdayideabléhts for each
animal and the mean valug was ¢ lated for . & e (PasditysWeie positive the
data was suPfESEARFS 8%%%551&? n(islf/xéllsxo‘%vg%r?agr?c%r%s '(%%aﬁ%hﬁe% glqaiég_g%qnj‘erroni

correction foliowstipte eotpsormsnrorehertertedt farlaghmitatte! B dpbaR tre BREHT JPoups. A "p"

value of < 0. _?ec&gség@;ggitgrgg%t@gadm§i%ﬁkﬁ&p&xB@mer&ageﬂglhibiatéd)mé Wefé automatically
calculated within the Excel spreadsheets for the_cell data ugijsrlc? thgdfgarlrl'nu&@ ?%%V&%/Bskﬂ@ibiﬁon = 1(
Treatment geigAFEHssl esHRFYroDh FESTHES 10100 %t S Ridle Group esult - sham group result
Inhibition daiafer athempaameatersswierariculitedmamraliphedalanecd frhdryS Wasp shown in

Table 1, therfocg%gqunds of Examples 1, 7, 10 and 15 above, when administered by a surrogate route

for inhalatio hificantly inhibit TS induced influx of neutrophils in the BAL. Table 1
Day 1: 4 cigareltes (approximately 32 min exposure
Day 2: 4 cigarettes (approximately 32 min exposure)
Day 3: 6 cigarettes (approximately 48 min exposure)
Day 4: 6 cigareftes (approximately 48 min exposure)

A further group of mice was exposed to air on a daily basis for an equivalent length of

time as controls (no TS exposure).

Bronchoalveolar lavage (BAL) analysis

Bronchoalveolar lavage was performed as follows: the trachea was canmulated using a
Portex nylon intravenous canmula (pink Iuer fitting) shortened to approximately 8 mm.

Phosphate buffered saline (PBS) was used as the lavage fluid. A volume of 0.4 mL was
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Example No. Inhibition of TS induced BAL neutrophil influx p value Example 1(0.1 mg/kg) 72%

p<0.001 Example 7 (0.1 mg/kg) 64% p<0.001 Example 7 (0.03 mg/kg) 37% p<0.001 Example 10(0.1

ma/kq) 72%.p<0Q.
9/kg) 72% R A% Example 10(0.03 mg/kg) 50% PCTIGB2008/002951

gently instilled and withdrawn 3 times using & 1 mL syringe and then placed in an
Eppendorf tube and kept on ice prior to subsequent determinations.

Cell counts:

Lavage fluid was separated from cells by centrifugation and the supernatant decanted and
frozen for subsequent analysis. The cell pellet was re-suspended in a known volume of
PBS and total cell numbers calculated by counting a stained (Turks stain) aliquot under 2
microscope using a haemocytometer.

Differential cell counts were performed as follows:

The residual cell pellet was diluted to approximately 10° cells per mL. A volume of 500
ulL was placed in the funnel of a cytospin slide and centrifuged for 8 min at 800 rpm. The
slide was air dried and stained using ‘Kwik-Diff’ solutions (Shandon) as per the
proprietary insfructions. When dried and cover-slipped, differential cells were counted
using light microscopy. Up to 400 cells were counted by unbiased operator using light
microscopy. Cells were differentiated using standard morphometric techniques.

Drug Treatment

Rodents such as mice and rats are obligate nasal breathers thus oral delivery of
test materials {(such as therapeutic agents) for inhalation will not produce good lung
exposure. As a consequence, delivery of therapeutic agents to the lungs in rodent;:. is
generally achieved by intra-nasal, intra-tracheal or inhalation by whole body aerosol
exposure in a chamber.

The chamber method utilises large amounts of test material and is penerally
reserved for inhalation toxicology studies rather than pharmacological efficacy studies.
Intra-tracheal administration is a very efficient delivery method as almost all of the test
material is delivered to the Iungs, but this is quite an invasive technique. For studies in
the mouse particularly, it is also quite technically demanding as the diameter of the
trachea is quite small. The intranasal route is less invasive than the intra-tracheal route
and so is particularly suitable for repeat dosing studies such as the 4 day mouse model
described below. Following intranasal administration ~50% of the dose administered is
delivered to the lungs (Eyles JE, Williamson ED and Alpar HO. 1999, Int J Pharm,
189(1):75-9).
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p<0.001 Example 10 (0.01 mg/kg) 42% p<0.001 Example 15 (0.1 mg/kg) 69% p<0.001 Example 15
(0.03 mg/kg) 66% p<0.001 Example 18: Suitability of Compounds of the invention for the treatment of
lung diseasvegsosz%%pjlo%gs 3OPD when administered by the inha.led roqte pADESKIShilbe of the
compounds exemplified’in Examples 7, 10 and 15 above for inhalation for the treatment of lung
diseases was examined by standard in vivo phamaacolcinetic studies using male Wistar rats as known
in the art. A single dose of 5 mg/kg of Example 7, Example 10 and Example 15 was administered in
90% Na.CMC (0.25% w/v), 10% Tween 80 (0.25%) vehicle by oral gavage and plasma samples taken
at 30 minutes, 1 hifire Htreulesed tareslhoirsraiedes o1 Hbaltignyvamhnshice Aryle 1 mg/kg
dose of Exgw&!g 4o E)ggm%’e%g E@E"Eﬂ W nigdarasing],0%:RMS®, @@ Cremophor
ELP, 10% PEG 400, 10% EtOH and 60% Milli QjZWater y the ir;gravenoulsé (IV%rggrtSe 3”19 plasma
samples takes(kes. widiepisd At iicuekabat, 8 S 8HIE*ERSTHE B RBUTS. 10 hours and 24
hours. CongapirationsebFprampienficExanpld tthahdBExamiett bimgmepenio s plalsia samples were
determined using standard_gnalytical procgdu r r ineti eters following
IV or oral dé%ﬂ?g%é%%%l%%gte rf)eﬁg fﬁ;a% p’(ésffn% (%aﬁ%%%%%%%%;% %gcﬁlfdél]r%%rgeﬁaiﬁder the curve
(AUC), maxespmzuelasma concentration (Cmax), time of maximum plasma concentration (Tmax),

Elimination time (kgl),and plasma halfile (itLivere doeipowndsautablerdgeinttaration for the

treatment of lung diseases have low plasma AUC fol% wing i.v. (;o%')r{%rjnldic?thqq re%kcgd likelihood of

systemic sidebeken). Bt Pt deiutita e tor AT YIRS o EAGRBIG Jf hg'drseades also have

low oral biozyilakitity 7nelwriasidpy, Bxmupte tSnerl praskah sdEafoliwint) Gaingdushd shat achieved

by i.v. dosing.. Low oral bioav%ilabiliét)lguL%ae%gg a8 §gg%lf%%iﬁgm§gg@ggwgg@gqg following
ma, fu eli

inhalation b&MY SbE6H564 TH oefr%pp as rther reducing kelihood of systemic side effects.
Table 2:  hr prior to being exposed to air daily for a maximum of 50 minutes per day. BAL was

performed 24 h following the final TS exposure.

Data management and statistical analysis:

All results are presented as individual data points for each animal and the mean
value was calcuiated for cach group. Since tests for normality were positive the data was
subjected to a one way analysis of variance test (ANOVA), followed by a Bonferroni
correction for multiple comparisons in order to test for significance between treatment
groups. A “p” value of < 0.05 was considered to be statistically significant. Percentage
inhibitions were automatically calculated within the Excel spreadsheets for the cell data

using the formula below:

Treatment group result -~ sham group result ) x 100

% Inhibition = 1 - (TS vehicle group result — sham group result

Inhibition data for other parameters were calculated manually using the above formula.

As shown in Table 1, the compounds of Examples 1, 7, 10 and 15 above, when
administered by a surrogate route for inhalation, significantly inhibit TS induced inftux of
neutrophils in the BAL.

Table 1
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Rat PK data Example 7 Example 10 Example 15 Rosiglitazone Plasma AUC following 1 mg/kg i.v.
dose (p.Chr/m1) 1.08 0.24 0.21 0.06 0.17 0.06 13.75*** Plasma AUC following 1 mg/kg oral dose
(pehr/m1) O&é 0,09:sNone detected* 0.001 0.002* 14.28*** * Derived.frammp iyl gral dose PK
data ** Limit o ée’tectlon was 5 ng/m1 *** Data from Rosiglitazone Maleate (Avandia) FDA

Pharmacology review (http //www.fda.gov/cder/foithda/99/21071 Avandia.htm) derived from 0.4 mg/kg
oral and 0.4 mg/kg i.v. dose PK dose data.

Example No. Inhibition of TS induced BAL p value
neutrophil influx
Example 1 (0.1 mg/kg) 72% p<0.001
Example 7 (0.1 mg/kg) 64% | p<0.001
Example 7 (0.03 mg/kg) 37% p<0.001
Example 10 (0.1 mg/kg) 72% ' p<0.001
Example 10 (0.03 mg/kg) 50% p<0.001
Example 10 (0.01 mg/kg) 42% p<0.001
Example 15 (0.1 mg/kg) 69% p<0.001
Example 15 (0.03 mg/kg) 66% p<0.001 |
Example 18:

Suitability of Compounds of the invention for the treatment of lung diseases such as
COPD when administered by the inhaled route

The suitability of the compounds exemplified in Examples 7, 10 and 15 above for
inhalation for the treatment of lung diseases was examined by standard in vivo
pharmacokinetic studies using male Wistar rats as known in the art. A single dose of 5
mg/kg of Example 7, Example 10 and Example 15 was administered in 90% Na.CMC
(0.25% wiv), 10% Tween 80 (0.25%) vehicle by oral gavage and plasiua samples taken at
30 minutes, 1 hour, 2 hours, 3 hours, 5 hours, 8 hours, 10 hours and 24 hours. A single 1
mg/kg dose of Example 7, Example 10 and Example 15 was administered in 10%
DMSO, 10% Cremophor ELP, 10% PEG 400, 10% EtOH and 60% Milli Q Water by the
intravenous (IV) route and plasma samples taken 15 minutes, 30 minutes, 1 hour, 2 hours,
3 hours, 5 hours, 8 hours, 10 hours and 24 hours. Concentrations of Example 7, Example
10 and Example 15 in the various plasma samples were determined using standard
analytical procedures.

Standard pharmacokinetic parameters following IV or oral dosing were calculated
from the plasma concentration data, including Area under the curve (AUC), maximum
plasma concentration (Cmax), time of maximum plasma concentration (Tfnax),

Elimination time (Kel) and plasma half-life (T1/2).
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Table 2 above indicates that the compounds detailed in Example 7, Example 10 and Example 15 are
particularly suitable for inhalation as they have low plasma AUC following i.v. dosing and low oral
bioavaiIabiIi{k{o‘gH]etﬁﬁe7 %(%perties reduce the likelihood of systemic activityp@ﬁgé%!mmiq sidg
effects) following inhalation. In contrast, the marketed oral PPARy agonist Rosiglitazone which is
prescribed for the treatment of diabetes has high plasma AUC following an i.v. dose and high oral
bioavailability, consistent with the profile required to treat a systemic disease. CLAIMS: 1.A compound
of formula (1) or a pharmaceutically acceptable salt thereof (I) wherein, RI, R2 or R3 each
independently repPesentsdmivitayarfor mibdatenife, tikyretaien of| sk skseapE 84N I8™ carboxylic acid
or an ester ot amide el |34 reRkGESNIS s oaRRAN AlkyoaNd <D ARt andontly
represents Bai 2%r3. 2. The compound as claimed in claim 1, wherei ea&clzh Rll’ Rzmri\nd R3 present
in the compcempokniscsabladeriphaasion P thin FEmET M k82 IS fifordrmetiy P Methoxy, and
trifluoromethxyidbiliieicampAIBRg Asaaimeckinptisin KIFC| &t Ringhesbidosing) aauthih are
independently 0, 1 or 2. 4. The c ound. as claj in clai la] [ [s0,1lor2. 5.
A compountf ‘éﬁgimeldvindgféﬂﬁi %@%gg eglﬂ%‘% trgg r rc}ﬁ%&cg%ﬁs)fg #g%igﬁ%ﬁ?& e
ichloro-N-[4s¢ifntoly Brhitpioaia iabgletig)-ptiva ghspeid dnioshirakamidrber JERame BN -
{3'Ch|0f0-4ﬂ&§%€§§g&g§g-§gmpgﬁgg}ggyj-phenyl)- | H-pyrazol-4- yloxyi-pheny1)-benzenesulfonamide;
2,4-Dichloro-N- {3,5 - ic%loro-441--(2,4-difluoro-phenyl) -1H-pyrazol-4-yloxy]-phenyl) -
benzenesulfonarnide;

Table 2:
Rat PK data Example 7 Example 10 Exmpple 15 Rosiglitazone
Plasma AUC 1.08 +£0.24 0.21+006 0.17 £ 0.06 13,75%%*

following 1 mg/kg
i.v. dose (ug*hr/ml)

Plasma AUC 0.04 +0.008* | None 0.001 £ 0.002* | 14.28***
following 1 mg/kg detected**
oral dose (pg*hr/ml)

* Derived from 5 mg/kg oral dose PK data
*+ | imit of detection was 5 ng/ml
*#** Data from Rosiglitazone Maleate (Avandia) FDA Pbarmacology review

(http://www.fda.gov/cder/foi/nda/99/2 1071 Avandia htm) derived from 0.4 mg/kg oral
and 0.4 mg/kg i.v. dose PK dose data.

Table 2 above indicates that the compounds detailed in Example 7, Example 10
and Example 15 are particularly suitable for inhalation as they have low plasma AUC
following 1.v. dosing and low oral bioavailability. These properties reduce the likelihood
of systemic activity (and thus systemic side effects) foliaiving inhalation. In contrast, the
marketed oral PPARy agonist Rosiglitazone which is prescribed for the treatment of
diabetes has high plasma AUC following an i.v. dose and high oral bioavailability,

consistent with the profile required to treat a systemic disease.
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2,4-Dichloro-N- {3 ,5 -dichl oro-44 1 -(4- fluoro-phenyl.)- 1 H-pyrazol-4-yloxy]Thenyl -
benzenesulfonamide; 2,4-Dichloro-N- (3-chloro-441-(4-fluoro-pheny1)-1H-pyrazol-4-yloxyl-phenyl} -

benzenesuliggasmiger@#-Diclaloro-N-(3-chloro-441-(4-chloro-phenyl)-1Hyayrazebedmsy 1-phenyl} -
benzenesulfonamide; 2,4-Dichloro-N-

(3-chloro-441-(3-chloro-4-fluoro-pheny1)-1H-pyrazol-4-yloxyl-phenyll- benzenesulfonamide; N-
{3-Chloro-441-(4-fluoro-phenyl)-1H-pyrazol-4-yloxyj-phenyl} -4-methyl- benzenesulfonamide;
2,4-Dichloro-N- (441-(4-fluoro-phenyl)-11f-pyrazol-4-yloxyk 3-methyl-phenyl} - benzenesulfonamide;
2,4-Dichlor&INAI¥YE-(2,4-dimethyl-pheny1)-1H-pyrazol-4-yloxy}-phenyl} - benzenesulfonamide;
4-Methyl-N44-(1-p-tolyl-1H-pyrazol-4-yloxy)-phenylk benzene Sulfonamide; N- (3 -Chlor
0-441-(4-fluoro-phenyl)-1H-pyrazol-4-yl x&)—phen Il -benzenesulfonarnide; 2,4-
ichloro-N4310hIoro-4-ﬁgﬁﬁgﬂ%@ﬂgfﬁ?3?%l- -ﬂb%@/%—aprﬁlgﬁ?}fg T R ﬁé%ﬁ-

1C8.
(f)e Zenesulionami

(441-(2,4-Dimethyl-phenyl)-1H-pyrazol-4-yloxyl- -Raeth enzenesulfonamide; and
AP Ls a WAL
Ry ==/ N 1 0

(Ra)q
(D

wherein,

R, Ry or R; each independently represents halo, cyano, nitro, amino, alkyl, haloalkyl,
alkoxy, haloalkoxy, carboxylic acid or an ester or amide thereof ;

R, represents hydrogen or alkyl; and

m, 11 or p independently represents 0,1,20r3.

2. The compound as claimed in claim 1, wherein each R;, Ry and R present in the
compound is independently selected from methyl, fluoro, chloro, trifuoromethyl,

methoxy, and trifluoromethoxy.

3 The compound as claimed in claim 1 or claim 2, wherein m, n, and p are

independently 0, 1 or 2.
4. The compound as claimed in claim 1 or claim 2, wherein mis 0, 1 or 2.

5. A compound as claimed in claim 1 sefected from the group consisting of:

2 4-Dichloro-N-{4-(1-p-tolyl- 1 —pyfazol««dr»yloxy) -phenyl]-benzenesulfonamide;
2,4-Dichloro-N-{3-chloro-4-[1-(4-chloro-3-tri fluoromethyl-phenyl)-1H-pyrazol-4-
yloxy]-phenyl} -benzenesulfonamide;

2 4-Dichloro-N-{3,5-dichloro-4-[ 1-(2,4-difluoro-phenyl} - 1 H-pyrazol-4-yloxy]-pbenyl}-
benzenesulfonamide;

2,4-Dichloro-N-{3,5-dichloro-4-[ 1 -(4-flucro-phenyl)-1 H-pyrazol-4-yloxy}-phenyl}-

benzenesuifonamide;
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N- (3-Cliloro-441-(2,4-dimethyl-pheny1)-111-pyrazol-4-yloxylphenyl } -4-methyl- benzenesulfonarnide;
and pharmaceutically acceptable salts thereof. 6. A pharmaceutical composition comprising a
compound ag,glameedxany of the claims 1-5 and one or more pharmacewtigaliy agsepiale carriers
or excipients. 7. The pharmaceutical composition as claimed in claim 6 which is adapted for
administration by inhalation via the nose or mouth. 8. The use of a compound as claimed in any of
claims 1-5 in the manufacture of a composition for the treatment of, a respiratory disease. 9. The use
as claimed in claim 8 wherein the composition for treatment is to be administered by inhalation via the
nose or mouti-DichiTheVuEe ddertatéd4riloktiorpBearidthiinraraget b aRd-RispirBrory disease is

selecte_d_ fror%% ) \ﬁ’fqﬁgﬁgﬁi& obstructive pulmonary disease (COPD), allergic airway syndrome,

bronchitis, cystic tibrosis and emphysema. :
2,4-Dichloro-N-{3-chloro-4-[1-(4-chloro-phenyl)- 1 H-pyrazol-4-yloxy]-phenyl} -
benzenesulfonamide;
2,4-Dichloro-N-{3-chloro-4-{1-(3-chloro-4-fluoro-phenyl)-1 H-pyrazol-4-yloxy] ~phenyl}-
benzenesulfonamide;
N-{3-Chloro-4-[1-(4-fluoro-phenyl)-1 H-pyrazol-4-yloxy}-phenyl} -4-methyi-
benzenesuifonamide;
2,4-Dichloro-N-{4-] 1 (4-fluoro-phenyl)- L H-pyrazol-4-yloxy]- 3-methyl—phenyl}-
benzenesulfonamide;
2,4-Dichloro-N-{4-[ 1-(2,4-dimethyl-phenyl)-1H- -pyrazol-4-yloxy}-phenyl}-
benzenesulfonamide;
4-Methyl-N-[4-(1-p-tolyl-1H-pyrazol-4-yloxy)-phenyl]- benzene
Sulfonamide; '
N-{3-Chloro-4-{ 1-(4-fluoro-phenyl)- | H-pyrazol-4-yloxy]-phenyl} -benzenesulfonamide;
2,4-Dichloro-N-{ 3-chloro-4-(1-phenyl-1 H-pyrazol-4-yloxy)-phenyl}-
benzenesulfonamide;
N-{4-{1-(2,4-Dimethyl-phenyl)- | H-pyrazol-4-yloxy}-phenyl}-4-methyl-
benzenesulfonamide; and
N-{3-Chloro-4-[ 1-(2,4-dimethyl-phenyl}- 1 H-pyrazol-4-yloxy}-phenyl} -4-methyl-

benzenesulfonamide;

and pharmaceutically acceptable salts thereof.

6. A pharmaceutical composition comprising a compound as claimed in any of the

claims 1-5 and one or more pharmaceutically acceptable carriers or excipients.

7. The pharmaceutical composition as claimed in claim 6 which is adapted for

administration by inhalation via the nose or mouth.
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8. The use of a compound as claimed in any of claims 1-5 in the manufacture of a

composition for the treatment of, a respiratory disease.

9. The use as claimed in claim 8 wherein the composition for treatment is to be

administered by inhalation via the nose or mouth.

10.  The use as claimed in claim § or claim 9 wherein the respiratory disease is
selected from asthma, chronic obstructive pulmonary disease (COPD), allergic airway

syndrome, bronchitis, cystic fibrosis and emphysema.



