Sul f onam de Conpounds for the Treatnment of Respiratory D sorders FIELD OF

THE | NVENTI ON The present invention relates to sul fonam de conpounds
whi ch ar ewegoni®sssof PPARy, and to the use of such conpowubodomnzdshe
treatment of respiratory di sease. BACKGROUND OF THE | NVENTI ON A broad

spectrum of respiratory di seases and di sorders has been recogni zed and nany
of which have overlapping and interacting etiol ogies. Two of the nost

wi despread and preval ent of these diseases are chronic obstructive

pul monary gy ' AR HIR T RERRL it O ReSHirateissDisotdes
significan?ﬁ?ﬁ?ﬁg{r%#g@@pconpgnent. For exanpl e, cﬁi!r)rent t herapy for COPD
and asthma focuses nmainly on the reduction of synptons using short and | ong

acting bronchodilators either_as rapi conbi nati ons of |ong
acting 132 agoni st br onchodf@%_gr‘g&%ﬁwmgﬁorti costeroids (I1CS).
COPD is a | eadiyag, caHs ﬁwerltﬁdﬁofreméaltbkugaﬁnﬁaé tambbohdeartichvhrdeagohists ¢

overal |l prevalence in adults over 40 years currently estinmated at between 9
and 10% (RiaARyertd etthaise dfguchRospionnds, fobe eatarB)f respra®py disgseor ding to t he
Wrld Health Organi zation (WHO), about 600 million people suffer from COPD,
with sone three mllion dying fromthe disease each year making it the
third | eading cause of NBACKGROUNDIOF THE INMENTIONause of norbidity in
the world by 2020. Clinical features of.. D i n¢l ude breathl essness,
cough and sputiffoagispectam %TCEP’&WW%&E%PP%GESP rsa*??d%eﬁthbecﬂ%ﬁdi | ati on
as a1 &S Yhhy e GHIEPRIVe REQRHRE I AR EAPOIISHT:. (4 8 hOtoR widaprébias! al

| ung airspa esf). ronic nchi al hyperactivit ich is promnent in

br onchi al andgirénuient of gesodiseasescarg nm@@i@mbsmlqtmpuﬁmm@e fisprger (CQPmMndeads to

persistent ,and Lrreversibl e airway.natrow oY) e ion. The
di rect caﬁfg’énaofk%ﬁp%?' ﬂlé?ais%s\?\%‘aﬁa aas?%ua%/a%%gp@lr es pgor{g}é \g}éﬁ%ﬁspsﬁpiqjsor 3% Eﬁnxg%\h

al t hough dukrehs t1REPST fak IGORD QPO Sttt atusab it dnt the sredurtibh ef slympynss oot h
muscl e function results in decreased or jnpaired rel axation,or .increased
cont r act i ysingyshort and longagsiyg; brone 95181‘1% i fé"ﬁtasdaﬂ?éheaﬁpl?fe%tcﬁ“?ﬁﬁna?ss% ility.
Treat ment,gyih dg FIMRGRALBBRSS Witlehiatdd Qricr@rdianiesent ati on of snoki ng
cessati on1°g$%§r grﬁgea?g hel p redluce ml)rbi dity and rmr("tmzﬂ‘i ty due to the

di sease. However, early detection and diagnosis has been difficult for a
nunber of reas : . COPD | STRKE Svepfit €N deny
any ill eff ectQB?Pol%aslﬁ%‘E‘.‘%"}“S%t%F?‘?’Bd?ﬁ?}?\g‘l‘% ﬁ‘é’sitgta{t I‘g&\%\(g?ﬁ? ng si gns(,3 of

i ncr easedplevAaidalie a8uless/ens80 seass grenfly @gmat8i ai beawten, 9 acuts ¢halbaties of

bronchitis often are not recogni zed t he gener rraGti.ti aner. as earl
o one of | S0t Regy PRt ahi D « Aesiinecs B woRd Hrey RERitatee ¥
(e. 9. chragi®)PLRye BobiMillRh FoblRidef RO TUHD, With 38iké Mite® heillicedythg@gnosi s

a challenge, particularly in early disease, Al so, nmany patients do not seek
medi cal h&bm thedistase heoh vearmalingit ithaibird iradigscagwad rr@réi}gmﬂér%ﬁhalggd&g at ed

wi th reduced | ung,.functi dyspnea, persistent cough, and sputum
producti oﬁ?us%gyrggré’é‘%@e%&%%%,&@Eze&?ast majority of patients are not

di agnosed or treated until they are in a nore advanced stage of di sease.

Despite the recent agdvances_.t have been de in understandi ng t.he causes
of respirator yggp’é@r g‘@F‘g?s Pﬁﬁ%rﬂﬁ?lﬁdﬁg‘f?ﬂ%ﬁgﬁ’sﬁ’ 8?‘1‘3% 8’&(} tSqul r"é‘g}} . From
the foreggiBgic ditwaGPBsteeetid8 @Rd hilhdthyperiefdion sk St esflosf dhdleit bfonthigs asy el

conpounds for the prevention and treatment of respiratory disqrders such as
COPD and emphysama (dilation of theadistalylungayspages s Sihremie brogelialdyPHartHIYy Yahich he
reducti on, of S %ggroﬁa{jﬂgasmrig kB ol COPLNAiR9NEReEIng iR COM t her as
nonot her apl%s Oor conbinations of long acting 32 agoni st bronchodil ators

wi th i nhaleds eoptiskaat endimtsesilGSpirwan aantowmgpoidnmieny hyper sécndtioanthe or y
data for I.CS either_alone or i.n cophination with 132 Qni s has.. .

i nt ensi i dHeqt AU BRVYLPATERIVIRE ARG (HRE rg?ﬂof’?ivﬁqels%l}ﬁ%@%lp Vnaaﬁ%lﬁu off "SoPD.
One hypot BesirfI pde5seld THASnEMAliEBs inStheheiwisT spisdae muscle fomsion abdujts in
anti-inflammtory agents can halt or slow function decline characteristic
of COPD. Redeasehgr intnaired ejarafies oripereased epntragtild®y- exacer bati ons has becone an
increasingly inportant target for COPD therapy as the prognosis for
patients foll owi ng exacerbations is poor. Anti-inflammatory therapy in
COPD, and in asthma, is expected to reduce the frequency and severity of

exacerbations, inprove quality of life and perhaps reduce decline in |ung
function. Effective antiinflanmatry thérapy in COPD nay al so produce an
i nprovenent in lung function. Per oxi some Proliferation Receptor ganmma

receptor (PPARy) agonists are a class of drug which increase sensitivity to
glucose in diabetic patients and currently two PPARy agonists are approved
for clinical use in diabetes; Rosiglitazone and Pioglitazone. See Canpbell

IW Curr Mol Med. 2005 May; 5(3):349-63. Both of these compounds are
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Based on observations of anti-inflammtory activity in cells relevant to
the lung, the utility of PPARy agonists in general has been disclosed for

t he treatwenbiofeisaf | ammat ory respiratory disorders inclpadicro@stobosa, COPD,
cystic fibrosis, pulnmonary fibrosis (Refer patent applications WO0O0/ 53601,
W02/ 13812 and W00/ 62766). These di scl osures include adm nistration by
both the oral and inhal ed routes. COPD patients are known to be at a
hi gher risk than other clinical populations fromcongestive heart failure
(CHF) (CurkendadpD &t alsignffivanERbERMbOIdeatROLA, ERabi6S: Thcathide|guidelingt al ,
Int J Cardiol. 2008;125(2):209-15) and so_ it jis inportant that systemc
act i vat i cdveste; paslyppatpgiioneenshiraplemeriatioanef smoking cassation PFOSIHBS & é‘éltpi ents to
avold | NGE&RS! AOidIE hhd shoaty b (e AREIE! BR/VOY RS PhdAkiBhYall UgS bY
the inhal'ed route 1's one approach to target the lung wth an

anti - i nf | hapmatiohas twge diffiowlt fos & nkmber afgeasgest emi ¢ exposure of the drug | ow,
reduci ng the likelihood of systemc activity and observation of side

ef fects. Therefore, taking into account the potenti al

anti -i nf | ammatgepD uhkdsi yeardto RBNRYp raa6 epickersagiten dtisy afly tileeffecaatornt of
respiratory disease, and weighing that potential utility against_ the

undesi r abimokiigg attritrutiag the eprlyygping pigng HF pegepssdupathlessnessias afighPiAss s,
there is @, Q66d hQke RRARMed RFCHIALLAIUHeR! el AR ré&rogn.i%;&f a3t e deflerhll €at 1 NQ
such di seases, 'have physi co-chem cal properties rendering themsuitable for
pul monar yprewitioneras daylyi sigrel et CORD. MrahyiTatients erhibif Seatwies of xpars (than éugl | owi ng

i nhal ati op. System.c exposure of an,inhal.ed ug | l.].y ,achi eved
by two nec{}fﬁ%f:s .(e'gfo%(}lr?) OB Pﬂﬁ%@%ﬁ%r‘?r%nfcﬁlgs)rglspi)qj’%a?liefgggﬁéog%-aw% of

t he dosagmallé@lgeypirgehlayy itheatiediseRe (&lsg, mamn htidntsodo mebsdeksredicdl helpel i ver ed
to the respiratory tract where it can achieve its d siéed harracol ogi cal
action iW%@CVG@PCUWi%@ICWV%ﬁW%S #¥79¢aY " dF_‘i?S@ et 6P zed by
the | ungsg,cj $s qgé Y ﬁﬁf's,ié?é’nttéaﬁgﬂ, URESphBm! HBdSYSheRt & dnb&fukdel 2 vance the
active drug is esent in the circulation, the clearance rate of the drug
from t he phjagtysofiratients aiecuit diagnpsed os yrsatedrivatilbey aretiy a mure pé¥apeed stagedesi r ed
propertynéfd.an ei nhal ed drug for the treatnent of |ung disease is to have

| ow pl as aF8%" under the curve (AUC) relative to the dose adm nistered as
this will imt system c pharmacol ogical activity and thus reduce

| i keli hood of side effects. The suitability of different,. coppounds [n this
regard can be Despite therepint ddYares tg‘?ﬂba"f’ tl?ﬁe%fnéé?rﬁl %ﬁ%‘ﬁf%ﬁ@a@fv‘% 9%. dosi ng
at equi val.gita 9 RGRters, CRAPRUDES nstohbad 8iffiqllt fohdark.atFron thoforkiind, fieat nment
of lung disease"w |l have a | ow plasma "AUC and conpounds likely to have a
pr opensi t sanflr sesy shas i need jedistsefor adansifying novehgempounds e the| paeventigumd

Fol | ow ng,_or al .i nhal at.i -Of I t he ot her 50-90% of the

i nhal ed dBE&FY 025\%??%%19%& é‘%@?‘é@é’% nr%l(eués{ﬁgn%af hod of reducing systemc
exposure by an inhaled drug is for the drug to have reduced oral

bi oavail abilit abi || of the tract.to absorh intact dr and deliver
it to the ci rc‘ﬁ DtlynOPR Eﬁ?ﬁ‘b‘ﬁ‘i‘fﬁ%‘“ﬁﬁ% F}‘?@"EY 89\/%)‘? ?Bu‘iﬂo&a?f[aﬁyfrﬁ’gqqﬁ ' TN
have si gnioCaat loig LAWY bidh&ABateXPahef B AdndBeapies dr BympinagsR fbng

foll ow ng oral dosing than when an equi val ent dosage of the_sane c¢onpound

i s adni ni actiog$d aggnishironehodidgtersovich [mhalgd rostispgteroids | i) diggppginting

| NVENTI ON_ |.n. C ! . , e 1y .0Q,:Ar OV npound
of for ml & PREBRH B IC ERRRGle of E phMEA ORI B LR e DR
(R2) . 8 (| intankificdittie, sehtich fét2ancaffeRivecatiinil ardmpengdmg fyr COPPe dnethyphtheos cyano,

nitro, am np, .al kyl, haloal kyl, al koxy, | oal. k carboxylic acid or an
ester or ¥ eEIé"lvteﬁéagB‘? 1 ?ﬁetﬁ%d}oé‘gle ?@XWQE%XQE{V%T%QP?J9V agr#lsrfaﬁiafﬁ or

i ndependegblyYruh&RheReRieS ciiraclerisAc ©F COPD. Reducilietht dfequeredpauederty of or nul a
(I)" or "conpound of the invention" as used herein _includes any individual

st er eoi somkacerbations thas cheapoe e, increasingly impertany darget firt GOBRots@pY #8788t , t he
t Licati j Use: (]
har maceuPRE I bR PIHLE Rpladal Cpodt, CRMRAHNRPhoRORALEAT) OF

manuf act UCOPDY, aad foastmsd, tis expetted td redadenthe freqfenay arebgverty®f exatiegmtiess, such as
asthma (m | d, noderate or severe), e.g., bronchial, allergic, intrinsic,
extrinsic, exercise-induced, drug-induced (including aspirin and
NSAI D- i nduced) and dust-induced asthma, steroid resistant asthma, allergic
airway syndrone, bronchitis including nfectious and eosinophilic
bronchitis, chronic obstructive pul nonary di sease (COPD), cystic fibrosis,
pul monary fibrosis including cryptogenic fibrosing alveolitis, idiopathic
pul nonary fibrosis, idiopathic interstitial pneunonias, fibrosis
conplicating anti-neoplastic therapy and chronic infection, including

t ubercul osis and aspergillosis and other fungal infections; conplications
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seasonal allergic rhinitis including rhinitis nervosa (hay fever); nasa

pol yposis; acute viral infection including the conmmon cold, and infection
due to respiznawosis3syncytial virus, influenza (prophyl aeCraGrna/ ket apeut i c
t herapy), coronavirus (including SARS) and adenovirus, pul nonary edenm,

pul ronary enbolism pneunoni a, pul nonary sarcoidosis, silicosis, farmer's

| ung and rel ated di seases; hypersensitivity pneunonitis, respiratory
failure, acute respiratory distress syndrome, enphysema, chronic

bronchi t iisprokbik@akty! &ESlife, andNskrhdps GediRB CReline in lung| finaeor Bffeavewdnin anot her
aspect, the present invention provides a nmethod of treating or preventing a
r espi r at eefjammaistherapy, B QRD mayadso nrequsq ap ympIREeTRenS Mulng Ssten gr aph.

In particular, the nethods and conpositions of the present invention
enconpass the prevention and treatnent of the respiratory di sease such as

t hose used ab®@e®xisomaProlifeliationd Bateptar gasenh wtepero®RPARY) agonistscayeprdlass ng

adm nistering tqQ.said individual a therapeut.ically effective nt of a
phar nacet?fidc‘,"ég @Bﬁbﬁf‘i“%ﬁe’ﬁﬁ‘r‘(ﬁ?’it@iﬂbccﬁedﬂn‘%ﬁllﬁtfﬁ qvj’fle t%raﬂiﬁll"éﬂ”ﬁ?‘;?%%? a
phar ”acettip'@ggg?igﬁ t%ge%?mved ftlclindcRELsE 9 diaBaek; RASigHazdMR8d PhatitReRYt i cal |y

accept abl e . 'I'n this aspect of the invention, the conpound of
fornul a (Se} CainpbelbIWeGuirdMaldviedi260% Ma; 363):3149e63. ribrth efithesarampounds are|

anot her pect he pr t ipvention provides. . eut i C
conposi tiaﬂesjl ,O(i’éim? loggsoéf%@%pggatair%nmaggp{l%ed B%{)nrlm ?tﬁ%g?}g i oenghag/ r? {%tg Kfse or

mout h - conpgibsichaeldef NPRISBIdRical Retivat6aNSS PRARINE Béleved tdMlihi@ease the
pharmaceutical |y acceptabl e excipients. To describe the invention, certain
terns ar eeeigtivityeaf peuplsral tissues 60 [nswkin, thus faciligating éhe Hegranics of ghsosedrom al ky! "
i ncl udes h gﬁﬂg gqg : A _athatde urated or unsaturated

al i phati égﬁla?gcar g%&g ou%géskgéngl%affépom to 10, nore preferably 1 to 6,
carbon atons. Non-limting exanples of suitable al kyl groups include

met hyl , ethyl, n-propyl, ] ropyl, n-butyl, and t.-butyl. As used
herein, the té'}qg?rt“éﬂa ypi’/g‘ggn%g"és@hélsﬂ E%/VCC&P'B’%C%C@FFEXV%‘HH?S fefFned as
al kyl - O-jo 1 dHE &bl pofi 1iafid PelnstR el eMROMA. coRgiRti ¢dRdaRtStaldirecar bon
atons of the al koxy groups described and cl ai ned herein are saturated, nmay
be strai JBHRhEHF ipr chmples kbuical Exrdrping charagtiised byreaerpengl dxspnge faftgugoxy

et hoxy, prqpo i SOPrQp. n eq] ik . . i, term
Thal o orendh s ok SORLANRGA TR R vepricusf BUBEHARTLER], THAR LT
used her Qinfvantel @ffeets v’ K1ad Bélidvyd fo resaln Sroanadiviiyidn aSPRIER}.n&dpationar, wher ei n
one or nore hydrogen atons on the alkyl is replaced by a_halo group defined

above. BExdgnificany effert bag keen devotad do inveptigsting ther hypothshis thay IPPARY ageaisst hy| |

flouroethyl, .chloroethyl, trilfld4o thy. L ugr gethy| : i ke.
As used h‘ﬁ%ﬁbﬁg" P?fénaﬁ #fﬂmﬁ%ﬁeoo |’ﬁ%‘§<§a IS %}%ﬁggﬁéﬁ&@% é?egﬂ)é}l%%el cyl is
as defi negqakqy &ee BaRBI 4l NatMbo20BHX Y(8YBOLPSind Ahhnioe al, Préd Nat aosd Bexy,

chl or omet hoxy, fl ouroet hox chl oroet hoxy, trilfl uoronet hox

) y
hexaf | uor@84h200p %bpzt@féi%g@-él- Treatmentswitts BRAR¥agpRists bl he afefyoute Lrhoxy| i ¢
acid or its esters or. | 1: gl jyvatives of
car boxyl A s?llvﬁé%l%g?ss&elgg %Wltgﬁgﬂg\ﬁ?%%&glecﬁa%%ﬁbgg% @?{%lé\\{ude CONH2,
CONHVE, CONME2, CONHEt, CONEt 2, CONHPh, CON(QOwe) Me, COOH, COOR' wherein R

represents al kyl qor. phenyl al kyl such as be | . ... Unl ess ecjfied
ot lﬁer wise, it l%sadg‘ltn‘f’g ﬁ‘ﬂ%“t ts PH%?‘&QF? ?ﬁe?pé#nbfa szﬁ'ﬁtys(ﬁlfgﬁof? 3‘5&? t’%érn
variabl e li@lfeqar\ﬁﬁ&xu li@hoh@Gat ingn ﬂo&nﬁalmélfeﬁébiﬁc beppARFENRIARABNtsuBR Ast S

definitions el sewhere in that nolecule. It is understood that substituents
and subst Rosiglitamonpatot exertsantirinflivemetomyp stfiacts. dfortihstancen (i Mosighitazens bas

sel ected by one of ordina skill,in the art t.o provi ] at are
cheni cal | egtrg%qr?déﬂﬁxfrﬁﬁffg%%ﬁl Slgb?tleca%ﬁqﬁe?%scf Hflﬁtglgtl vz"l\eﬁcljg%;18 @e@ﬁ%ﬁ%ﬁg known
in the ar¢ffeas (Mefflerat al, OsRlM@ANDENR sef 6 06(6):676r8d] Marx et al, ArteHosclerer ms
"treatnment," "treating," "treat," and the like are used herein to refer
gener al | yThambpYase Biqlg?003 el l 28R P8 ArSNe(dd Ragigligrong has B?enﬁFRPé"ieg fdgrEGl
effect. T&lﬁi-ﬁag 1T Ye Bt PIOR YARC bE Ginihlt SbAds F inAsRSH&, YinQhdiRgs tial |y
preventing a di sease or synptom thereof and/or may be therapeutic Irn terns
of a part cadgeenarciodyiedt pawt edsieinaz (fuzancroa gurk Fer JaPHirswede 2004/ dan adver se
effect attributable to the disease. "Treatnent" as used herein covers any
treatment of a disease in a subject, particularly a human, and incl udes:
(a) preventing the disease or synptom¥romoccurring in a subject which may
be predi sposed to the disease or synptom but has not yet been di agnosed as
having it; (b) inhibiting the disease synptom i.e., arresting its

devel opnment; or (c) relieving the disease synptom i.e., causing regression
of the disease or synptom The term "t herapeutically effective
anount” refers to the anount of a drug or pharmaceutical agent that wl|
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R4 may be, for exanple, hydrogen or nethyl In sone enbodinents m n and p
are independently 0, 1 or 2. Speci fic exanpl es of conpounds of the
present iwoentowosssBncl ude the foll ow ng, and phar maceut iPcaldBzo@uoeyst abl e
salts thereof: Conpounds and | UPAC Name 2,4-Dichloro-N-[4-( 1 -p-tolyl-

1H pyrazol - 4-yl oxy) - phenyl] - benzenesul f onam de Conmpounds and | UPAC Nane
H3C /V -Cl 1409.'s, W Nsoci 2,4-Dichloro-N {3-chloro-4-] 1
-(4-chloro-3-trifluoromethyl -phenyl)- 1H pyrazol-4-yl oxy]-phenyl}

- benzenegw&301)em91 983, TNBSHndicedOtolitiS (BesremdtiiE etHal, A HRpcMedr Q00N Aps

5= dichl of Ot lerd 3ol B f1k AR et Al Bl e Pharbdccd 28005 Jun 15:69(12):1733-
44), experimental encephalomyelifis (Feinstein et al, Ann Neurol. 2002 Jun;51(6):694-
702) collagen-induced (Cuzzocrea et al, Arthritis Rheum. 2003 Dec;48(12):3544-56) and
adjuvant-induced arthritis (Shiojiri et al, Eur J Pharmacol. 2002 Jul 19;448(2-3):231-8),
carageenan-induced pleurisy (Cuzzocrea et al, Eur J Pharmacol. 2004 Jan 1;483(1):79-
93), ovalbumin-induced lung inflammation (Lee et al, FASEB J. 2005 Jun;19(8):1033-5)
and LPS-induced lung tissue neutrophilia (Birrell et al, Eur Respir J. 2004 Jul;24(1):18-
23) and (iii) Rosiglitazone has been reported to exert anti-inflammatory effects in isolated
cells, including iNOS expression in murine macrophages (Reddy et al, Am J Physiol
Lung Cell Mol Physiol. 2004 Mar;286(3):L61v3-9), TNFD-induced MMP-9 activity in
human bronchial epithelial cells (Hetzel et al, Thorax. 2003 Sep;58(9):778-83), human
airway smooth muscle cell proliferation (Ward et al, Br J Pharmacol. 2004
Feb;141(3):517-25) and MMP-9 release by neutrophils (WO 0062766).

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 WO00/53601, WO002/13812 and WO00/62766).

These disclosures include administration by both the oral 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 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.



yl oxy] - phenyl } -benzenesul fonamde C 1itCl 0 %w CN ,-, HLid
2,4-Dichloro-N { 3 ,5-dichloro-4-[ 1 -(4-fluoro-phenyl)- 1H pyrazol-4-
yl oxy] - phwoybiojo76ds8nzenesul fonanmi de CI Cl 410 % w HOCI 2c4+dB2060meaE1 N
{3-chloro-4-[ 1 -(4-fluoro-phenyl)- 1Hp yrazol-4-yl oxy]phenyl} -
benzenesul fonam de CI C 41'40, , . N HOCl 2,4-Dichloro-N {3-chloro-4-[ 1
-(4-chl oro-phenyl)- 1H pyrazol -4-yl oxy]- phenyl} -benzenesul fonam de ci
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.

Systemic 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 lungs. Ultimately, any drug that has not been
metabolized by the lungs, is delivered by the lungs 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
have a higher plasma AUC.

Following oral inhalation 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 bioavailability (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.



ci la0C _140\\ -S N HOCQ 2,4-Dichloro-N- {3-chloro-4-] 1

- (3-chl oro-4-fl uoro-phenyl)- 1H pyrazol - Conmpounds and || UPAC Nane
4-yl oxyj -wbenywlgredzenzenesul fonamide C Cl . s - N Cl HO@CTN:B2009/002951
{3-Chl oro-441- (4-fl uoro-phenyl)-1H pyrazol - 4-yl oxy) - phenyl } -4-

met hyl - benzenesul f onam de Cl

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

or a pharmaceutically acceptable salt thereof

o RyQ /=

"
0]
(R2)n
@

wherein,

R,, R, or R3 each independently represents halo, cyano, nitro, amino, alkyl, haloalkyl,
alkoxy, haloalkoxy, carbox'ylic acid or an ester or amide thereof ;

R, 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 (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
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seasonal allergic rhinitis including 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 lised 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 a 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-limiting examples of suitable alkyl groups include

methyl, ethyl, n-propyl, isopropyl, n-butyl, and t-butyl.
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As used herein, the term “alkoxy” means a chain of carbon atoms and is defined
as ‘alkyl-O-’, 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, isopropoxy and
the like.

As used herein, the term, "halo" or “halogen,” means fluoro, chloro, bromo or

iodo groups.

As used herein, the term "haloalkyl" means an alkyl as defined above wherein one
or more hydrogen atoms on the alkyl is replaced by a halo group defined above.
Exemplary haloalkyl groups include trifluoromethyl, chloromethyl, flouroethyl,
chloroethyl, trilfluoromethy, hexafluoroethyl and the like.

As used herein, the term “haloalkoxy” is haloalkyl-O-, where haloalkyl is as
define above. Exemplary haloalkoxy groups include trifluoromethoxy, chloromethoxy,

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, COOH,
COOR" wherein R" represents alkyl or phenylalkyl 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 patterns 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.
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As wused 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 a counter cation or anion, respectively that is generally considered
suitable for human 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 acceptable salts include salts with
organic acids or inorganic 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,
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xi naf oat eFpmvgRGenakpeeqyr s PohaseetamAaA presaradion Btg)‘t,aglﬁ?ﬁ‘ﬂﬂ%fjmvat”es

fumar at e/ ?9 desapid ??r(émsiegm Welnan! 94 BRIBR! Sokurmnat:asnesssyosens by oat e,

fornmoterol fumarate/ becl onet asone di propi onate (Fostere), fornoterol

f umar at e/ 4ll, Rrodmgons GhapicadnApprogdt ta iTacsetrd) Drues Bsliversr o1 Ditested aBv1ge
furoate, bgé%cg%@r_@&}(l - 397, GSK159797/ GSK 685698, GSK159802/ GSK 685698,
GSK642444 685698, f mot erol fumarate/cicl esonide, arfornoterol
tartrate/cicl esonide.

As used herein, the terms “Prodrugs” of the compounds disclosed herein refers to
species that have chemically- or metabolically-cleavable groups wherein, under

physiological conditions, the species become, provide, release, or are transformed into

13



I n anot her aspect, the invention provides for the use of inhal ed

adm ni stration of a conpound of Fornula (I) in conmbination with other

br onchodiwet0ro/dsssg conbi nati ons, particularly B2 agoni stiiB200Wmgwni st
conbinations (i.e. triple conbination product), including but not limted
to sal neterol xinafoate/tiotropiumbromde, fornoterol fumarate/ti otropium
brom de, Bl 1744 CL/tiotropium brom de, indacaterol/NVA237,

i ndacterol / QAT-370, fornoterol/ LAS34273, GSK159797/ GSK 573719,
GSK159802A&Konipoandd, disshsed 2 Adkdin GSK b 7(hisl ImaribK 1 poodhigsGalin 2 335436, the
GSK159802/ GSK 233705, GSK642444/ GSK 2343;7(?5, ﬁlnd,co ounds  whi ch possess
both B2 atammaseutically B vixa asderiosponpds s gser herai %ﬂ%@tﬂ%ﬂ% al
functi OnﬁJrésteMt) GRS n@RE, IA0BE - not limitedN®, CHHBRSHMRISon@dinih B epro@rugdll a (1)
of the present i1nvention would be useful, for ‘exanple, to reduce such

r espi r at chipphiospbatereontaipingt enedrags, $wiatesantgpniag EmdFrEgsngPeptide-Ca#amEon,

congestion, . dyspnea, wheezi ng, .h rventil anl A i i.ng,
br onchos d’ég‘?ﬁugsaﬁid]’a%‘}n@n%cﬁ 0e0 ﬁg’te(r1 ip%&ﬁuo%s’ %h’cg };sléutg‘jp 850,[%54% f § gircﬁ%% Qé@%ﬂlg uch
Synpt ons.prddifigs; Oopunalls Qibstitid ppRseRryaceatdd-canmaimag| grodhgs, wetiosadtyul to
prevent the occurrence of such synptons. Sbtﬁxsogused' herein, the terns

"t her ape fupgtitpted p phewylaceizmidecontiing  #RdEYgSon QHPSIat T ¥Fpatind i s
present ?uo@&ﬁ%’;e‘aﬁ%&‘mﬁ! WHiCcR nfy B RbSfetted i1 8hé more activeldpBeis BRDHBS tike.

descri bed herein are typically admnistered in adm xture with one or nore
phar nmac e Uniapathemaspeqst pibdrogeof@irgsertringengion ineludeeby arqnat himited tordegfvagves

phar maceutd cal _compesi tion. .A " i ftien’ . | § d or a
Tkt ur e ot BogpTaLG WS, af TR e T RS TR e TURONAL O
usef ul orgrpgisent ivdlding&sfoombimtipn d@dteof.ng physi ol ogi cal response in a
subj ect to which such pharmaceutical conposition is adm ni stered. The
term "pharmaceutically acceptable,”™ with respect to an excipient, is used
to define non-fRxdompstilR A SvARE hrdlasdnisid o MR IPP AROSankis € rdcBpthtinan  or

ani mal pharmaceutical products. The pharnmaceutical conposition may be in
the fornms normally enpl oyed, such as tablets, capsules, powders, syrups,
sol utions, SUSAENS| ARG, AN pldMfel b KGmpHT AL Bl thioh BALE Ririne BURBLANCT S,
etc., in suitable Soird or I qul carriers or di uents, or 1n suitable
steril e nadiraventiof of avdspirstctyaliseasesaichiaé astsmaor Shspen©bgnstiveShalmonary

conmpositigns typically contain from0O.,1 to 50%, preferably 1 to 20% by
wei ght ofB%iﬁatSF\ﬂgOg)g)r}pﬁﬁfnﬁ?aUPﬂ& Frenimaiesy dbslcasteh(gjec%or?%?@é’fl?io\é ﬁhcnglivﬁrélon
phar maceuth¢ 8¢ hdmRatest Bhi& ekahpleohs inhdiei weutt.s or sol vents. Sui t abl e

pharmaceutical |y acceptable carriers include solid fillers or diluents and
sterile aqueous or organic solutions. The active ingredient will be present
in such phar mgeyt ueal, LOMRS bl SnyeRtidd Brod TR Al shaftidelfid £ RbmbSsitidP Vi de

t he desired ggigla%htglth%ﬁaﬁ%g’ran egas dgsclzrl?greog aEO\/@ Thl?s,' aformf(;rél

admi ni st r admyising 4 eorapdund eofithey inemtemt ardaoneber morephasdacsitidally asedptabld e sol i d
or liquid carrier or.diluept to formcapsules, tablets owder rups,
sol ut i onsHigPen irS%EIC%nBHWCTthﬁ%I. | Oﬁﬁlgpﬁaérg@’f(ﬁca O%orrabd%gfé?i gﬁrs, may,

i f desir egimiaReb@édbyidHAlkticANBlougPHRABENGS espacibligshd hawaur ant s, sweet eners,
excipients and the like. For parenteral adm nistration, the active

i ngredi ent can be conbined with sterile aqueous or organic nmedia to form

i nj ectabl e sol 4 | r } . Eo : i j or
peanut oil, aqﬁ%éog%%f)a?(%%\%ﬂgdﬁgpgq %%Ftldén%f ﬁ@?%@%ﬁ%y%}e&ﬁfedé ?reg@%%{err | as
aqueous seof wispiateryotliseat diavs beetbldescpbed nm el intaauttyona elompt Aol additoind]
addition salts or salts . with base_ of the ¢ ounds., Aqueous solutions with
the acti vadyepgeedie WHﬁ‘%GPv%‘&“Pﬂ“B%‘PE?Wdﬁ%EM g?’ e@ec"gg;l‘fﬁj Iyt tﬁﬁ;}geal so be
used for {BiRehadt Rssitdiotl Bfase ENBatl MicaS bebldmisiolersl i@NBnibiREioh edth &h t hi s

manner can then be adm nistered intravenously, intraperitoneal Icryhéﬂ .
subcut anetgleg branchoditaton drnge Rremdhodilafprtherppies ariiset bing treatmentsifer higanion bei ng

preferred.ifn_hu Sy Tab &Eﬁ, r I I)Frsj | Rkt ali& and/ or
a car bohya}d;afnénag%prqlséeaseﬁis%c e% 4(§r aen(al @ggﬁzaglg pﬁ%?@?%hﬁs Ydé uﬁcab "2 for any
oral appl iixedntas, aRti-aiflamatatories can haverlsssfpponduabédeinsnediataherefitowhichpanl es

i nclude | actose, corn starch and/or potato starch. A syrup or elixir can be

used in cases where a sweetened vehicle can be enpl oyed. Dosage forns
for nasal or inhaled adm nistration may conveniently be fornul ated as
aerosol s, solutions, suspensions, gelslfor dry powders. For nasal

adm ni stration, 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 propyl ene glycol,
surfactants, absorption enhancers such as | ecithin (phosphatidylcholine) or

. S o "



The conpounds of the invention thereof nmay be formulated as a fluid
formulation for delivery froma fluid dispenser, for exanple a fluid

di spenserwbaviongess3di spensi ng nozzl e or di spensing orifipce/dBoevgosahi ch a
nmet ered dose of the fluid fornmulation is di spensed upon the application of
a user-applied force to a punp nmechani smof the fluid dispenser. Such fluid
di spensers are generally provided with a reservoir of nmultiple netered
doses of the fluid formulation, the doses being di spensabl e upon sequenti al
punp act yaldePpient' inliaBOE A&pE offeddd Sgilficat clihicAl beBfith Gollovnig ghiosid f or
insertion into the nostrils of the user for spray djsp$n5|ng_?f the fluid

f or mul at itksapy- nindaled somhipation: tgrapy of An ppiinflapmaeiyswith 8 Prencaodifalrédant i oned
type is ' i ik | B M 5| f44RRE agdliy/BRbLEBcsi@Nt ent  of
whi ch isqﬁéﬁﬁhggﬁﬁgggﬁébgﬁgﬁlﬁiﬁg?n By ré g%ence.ﬁéhggdisggﬁgey ﬁas a

housi ng whinbimatiougesdutst [su¢hd adi Adven®fSerdtida® e(stlmeteng] ainetnatsydwagmepunp
nount ed on a contai per, for nt aj ni a fluid fo | ati on. The housi ng has
at IeastHﬁﬁ?@#ﬁ@@égﬁﬁg?gﬁpgﬁgpﬁ rl@@&?aﬁhﬁgﬁxpgk' vable inwardly with
respect to the housing to camthe container upwardly in the housing to
cause the punp to conpress and punp a netered dose of the formylation out
of a punp st edst edugicin, ﬂ&sallﬂai?ézngP@b@P“‘f%g’Ws’i fg: adrmms‘.ratl%‘r’ t s .
pur pOSes Gh;dilAAL - fhninRurbr0GiRY PR nRlerRRP A BRIl S YR Alllefipgt LT Whi C
aerosol s of optimumparticle size can be generated and adnlnlstered, usi ng
an i nhal atleanefestiygtoquse ofikompounds apfempia € end erespiretopadiserder. treatmertdi t i on
to the use of adaptor acers, expangders nd ar-shaped.cont ai ners

(o g NetraRagh dyan S B AR eFous, o MHCHEE ohbmPEce BORRLTaBRT bt PRl B0t F e
spray (Auhohalqgédtial dmanher i'Bt8Eiadn AREOSDI rovidd Raefidielubféctd bf thedrgse of
powder inhal ers, a nunber of technical solutions are available (e.qg.

Di sl chal exbjnatimet andi is ktended pg rvedhigl erbirace radmypisirafion o beeReBR4RPl e as
descri bed_ | | i [ ERdQ 02 rmdd) d - sage
regi nen 3?#??5@&8eﬁﬁ@“@%ﬁ%gﬁﬁﬁgpogﬁ?%g %Pegénf invent#gﬁuﬁgigggecggg in
accor dancdsomdrhtréativaniti gieyit ofthet abironsPPARY udomet tnppehe apmmigeed dgegnenei ght ,

sex and nedical condition of the patient; the severit f the.condition to
be treat eahalablethempeaicofosageioRnsiich af ot WRET P?ﬁ%?epﬁ%e EBREYHS cﬁ’ﬁ?’ﬁ?t i on of

the pati eBims, BPUniche: Ralhdt UbrhinGAIROHBERS ofRIkulaNtBlieRhalbR Oyed. An
ordinarily skilled physician, vetéerinarian or clinician can readily
determ ne and prescribe the effective anount of the drug required to
prevent, countgr or. arkest e ki velvl Gt
phar maceut i cal eﬁu%{lélggﬁéwsé&g%ﬁ%ggﬁf sé‘?ahtrggqt%\gg%ot%gée%é)%ﬁhléelggﬁ%yn%}%t ered in
a daily dogeelafiwly ingaditibds Heabeearhg adfipisfrationcofaath ef thadrugs af themprgrantent er al

dose of 0.01 ng to 3000 ng per or 0.5 ta 1000 r day, .or a nasal or
i nhal ed dBg@odbf HOWeVE 'gbp‘%g??@ Ogg% PEREG IR Ve t?%se%g’wﬁ s %%‘@i?‘siﬁedt he
compound @f;d i€ Q'd¥y & stil)haOing@nRIFIBRES biféE dh ke abfRnt BRI iegrésehher eof ,
calcul ated as the free base. Tﬁl s anount may be given in a single dose per

day or nomeentiondtkey alyantagepfites fackihehthy sinpylignequs pagsenqefithe spmlingtionsi ) of
sub- doses_gper u tal..dail ' ffective
amount - oro'at e PR rile (1 fiad § ot isRE Ltk e B e

ef f ect i vePRARY BEont it Heulsjedtihasi s @raater kefficavy thaf ke pipminiseation of eithbmagehte

nmet hods of the present invention, the conpounds herein described in detail
can form 8pee-active ingredient, and are typically adninistered in adm xture
with suitable pharmaceutical diluents, excipients or carriers (collectively
referred to herein as 'carrier’' materials) suitably selected with respect
to the i nfencted emhbedimehtsatheispiand rditheotwo divas isite begivan todhe subect palau| es,

elixirs, rups and the |ike si st i . entl o0

phar maceuﬁ’%ctﬁ TaplE TPPRRSe tite O%EI}ﬁee%;rngvdéPg ggtlr?ﬁ\(l)g&%%%&g%&t R%drpr ample B vention
Ver e prepaleasht aseatioh Rgcdpdshe aintifiedation of atdompoohd ofi Fogmskh@es thnd
exanpl es, using appropriate materials and ar féll’thel’ exenplified b%; t he

f ol | owi ngsubjrst and B*eé?(tﬁﬁﬁ‘i%%‘.m%%n ﬂg%fesb‘lr%?’é(r‘ﬁ% T IFRIBRAENG 28T 45H8PS Avent i on
are any Ofpealds,eftodNARErdRPafdafthGR! dknS & aliRfidiflered foh@RE s@}&APWBIe HOIESE
conmpounds are %ot, however, to be construed as form ng the only genus that
is considered as the invention, and any conbi nation of the conpounds or
their noieties may itself forma genus. The foll ow ng exanpl es further
illustrate details for the preparation>of the conpounds of the present
invention. Those skilled in the art will readily understand that known
variations of the conditions and processes of the follow ng preparative
procedures can be used to prepare these conpounds. All tenperatures are
degrees Cel sius unless ot herw se not ed. An enbodi ment of the present
i nvention provides preparation of the novel conmpounds of fornula (1)

Y T R 1 . - .



n (R2)n0 (l) iReacting the conpound of formula (la), wherein R3 and p, are
sane as explained in forrmula (1), with (I b) wherein X represents hal ogen,
hydr oxyl wo 20te076ks6i vatives (Ovs, OTs, OIf and the |ikePpcorceodydomsy, in
presence of solvents such as, but not limted to water, alcohols, acetone,
THF, dioxane or their mxture in any ratio, and the like, with appropriate
nmetal nitrite and organic nitrite/nitrate such as but not limted to sodium
nitrite, potassiumnitrite, isoanyl nitrite/nitrate and m xture thereof, in
presence Qfnpdase of Bethuls(l) RUtillNgtseht A the Qubjects0dilevel, agatiaitconhamal um
acetate, calciumacetate, KOH, NaCH, LiOH Ca( 2, NaHCO3, Na2C(O3, K2CO03
or ni xt urwith Fherlevsi ofifhg respiratorydisorder tf@ﬁﬁ‘é‘%‘éﬁ%ﬂ‘és rapgigically, gifective.and C t o
reflux tenperature of solvent, for a period in the range of 10 mnutes to 7
days, to o tan a conmpound of forrmula (lc). Reacting the conpound of
formula (1c), in presence of organic or inorganic base or acid such as, but

not limted to, TEA, Li OH, .NaOH KH NaHCCB
K200B, Na2COB, A%B%Tf*&ﬁ{efn g‘tﬁ%ﬁéﬁ?%e"ﬁ%?“ﬁsfﬁ?ﬂﬁe DR thy ggfaﬁwn %E%E‘u
M xture t{aer £&mpolhd is'geekentd?2 36Mstatile FEAI0A subject’sibedyt her eof and the Ilke ln
presence of organic or inorganic solvent such as, but not limted to,

net hanol , et hanol, propanol, isopropanol, THF, d| oxane, water, or, their
mi xture and t h&s %eﬁ%ereﬁ'f ];}% tgmﬁﬁétﬂérgp)l’ﬂs ﬁrﬁ&d’é@w&nﬂi&ce %ﬁmﬁsﬁr@tl&ﬁ;ﬂ ux
tenperature of solvent or a period 1 the range of 10 mnutes to 7 days,

t 0 obt ai na aompmualunfl Fofmilar@®u Itca a( bubject i suffeang tfiomy at respicasorpodiserders dror nul a
(1d) vmthforrml Xrepresent S r.its
deri vat i V&P %Sﬂer' ?5\1’!\42’8 °881P BiRaion; #8633 t}'Ieralpg'?tn: tr?gn%gﬂri eeé’}eﬁrll%ug or
absence Oidd(ilicﬁﬁl’lth@rapéutic Nedagidhit CoDPHEig Suefijmaﬁ)rji) disoxmlet trbaumeﬁmgemotm&A

PYri di ne, DVAP, DI PEA, NaOH, KOH, CaCH

sodi um t - thar 8 PPARY aﬁ@ftlﬁs Hawever, figrcompaand ﬂ“BIHPPIa (t[) IB@LWH ‘EFr qﬁ‘i"%’tsl‘fffig

t her eof , %ul&Tgf’ehAqs * folrls. pgﬁlﬁegfecﬁ%opo%ﬂa %E(F%nﬂtila %ﬂy e §&P§ﬂ}s?e?ed hut not

limted to or mam ronet hane acet at
acetonltroﬂeeormrﬁt:hﬂualatlpowﬂdsramaérpsdllaésesacetone THF, di oxane, water or

m xture thereof and the like, at a tenperature in the range of -78 Cto
reflux tenperature of solvent, for a period in the range of 10 minutes to 7

days, to obtaip RnfeQnbesinfénaf ccfrﬁlflﬂzlﬂoﬁ thérbpy inl a¢tdrdireg endtthagvedidneRaypound of
formula (1f) with a transition netal catal such as, but not limted to

Fe, Co, Puclndephe jghalegradmmistrapn ofa %qwqun%oait’?@%u la B iprrembinadion yither t he
pressure r g & M a r

et al - basérjogl%?g&el%@g Bl A6 WA AR, 0% et fHloRnBEldte ShlcthOle

Fe/ AcOH, #rdidakht tBatGi:]axesAbv’oNatﬁH stﬂlNa@Hltmamexpmdnooﬁrﬁleebroncmdieqw

m xture and the bsenc prese e as ence or
absence o?aséfiﬁ%e#‘f’ﬁg?ftﬁs iéo%ﬂqdelr‘?g)f g’(&’uigl c%[h S dsrg% glcnaggng anol ,
et hanol , LiRf, ast alBureddl, lﬁﬁﬁiﬁdﬁol@@drﬂutal&{d)ﬁémr& asmcbteraHFfomMpl Bhﬁ@ateEt OAc,
acetone, water, acetonitrile or their mxtyre anFI t he l{?é &

t enper at upametsF}e sabpeterph ximafoste; @rforRotermarfomalprel frtraig, ?ﬁater‘?lo 4Byeri od
in the [ 2096) Warrtlerd] a1 B dlama cto @é}tﬁssﬁw @@mw ebkiisggml a (19).
Reacting th conpound ormila (1g) with formul’a (1h), i'n presence of

or gani ¢ oGSiI%é%fbﬂm (GSK@@&O%C?G%IQMB&J clonbutéred, t @rocatsrolpybitelferd, end et hyl

d Li OH
oo, © KPRaterh AR i g spbaritls BE Pl afddos, iisthbas, B0oHedBl S
Imxt ;Jrg Emﬁémwn@szbgz/b%%esl|Uspmosmng_emfusmosmwmchN@QOfnmﬂmﬂ}: OV
Imte 0O C or or or | C orone ane | 0
VRO, ot OGO LR O s B WOIDR B ARE: Walos o9 kB 58935 WSt o o
or m xtur (569&?1% W@/ztzhm'vv@z»/ﬁtsw W@m@fl%w\vot)%g%@fwo@&l@ﬁso reflux

tenperature of sol vent or ‘a period i'n the ran mnutes to 7 days,

tlo obt ai PVéO&@ﬁtﬂﬁOde&OMZ@MﬁJI\%OQ4/¥292@W%/3339%¢W&0|4@7W33é’%@&‘i‘/é§773 AIdI
o Vol ume PR, ModdsPer B4 AYETANERAREK, DB HGA B RRRGENCT! <

used for neEO4/BOIBANOT KERIZGOT64DT OAWID04/G8TI142,i on WiDe4/BYRS2e t yPPEIATI6Tused by
one trained in the art of organic chem cal synthesis, and the quantity of

t hese solvents and reagents used is determ ned based upon synthetic
experience and appropriateness to the specific reaction. For exanple: 1)
crushed ice quantity typically ranged ¥rom about 10-1000 grans dependi ng on
reaction scale; 2) silica gel quantity used in colum chromatography
depended on material quantity, conplexity of m xture, and size of

chr omat ogr aphy col um enpl oyed and typically ranged from about 5-1000
grans; 3) extraction sol vent



vol une ranged from about 10-500 nL dependi ng on reaction size; 4) washes
enpl oyed i n conpound isolation ranged from about 10-100 nL of solvent or
aqueous rwegerwozeependi ng on scal e of reaction; and 5) @CYiGER069%BYSDt
anounts (potassium carbonate, sodium carbonate, sodium sulfate, nmagnesi um
sulfate, and the like) typically ranged from about 5-100 grans dependi ng on
the anobunt of solvent to be dried and its water content. The foll ow ng
acronyns, abbreviations, ternms and definitions have been used throughout
the EXIOGFUSM)OK@ME@QUI%QOOA@ZMB WO0ah 865, awiomas08676, WAUI33121,

t et rahydr of HCl hi d t b t Na2SO4
gsodl umyswp}gg/g?@aagd?’ CcD 5 %Cﬁo?{ylﬂgg@yw%d—l“@%@%%%%;ndc% 2@5)% e'}S’d/

(Pal | i ugroRg oS o) wate dobt An)  vARHERBdES0 PRI BONICRy BG L i

| ayer chromaiography) |1 ol e) (mllilrtérs),
M Pt. (mEWO0AM§IRRA0t ) WQOS5/0028%In t WiKIDE082801e) |, WQQS(@QQ&&USWOWWZO&?,nut e), h

hr, h
s R
I lF)% (i gf r aweds)077 MR (D@cmmmagrve@omrmg,nagalve)osnmmmbmsatuoem br
t
Couart ot 10800 PBRE B0 Mo Ta s 2 Epbsia i detontis diosind b Hiolowgdas.qouni et

of tripl eW@)bamﬁdEJ'WOUs%ﬁssdEXWmé%%m USZOO6/0106075 USZOO6/0106213
Synt hesi sof 2, 4-di chl or o- N-[ 4- ( y1- 1H- yrazol - 4-yl oxy) - phenyl | ‘benzene

s u | f onam WE06/85 éb’B W@@Qﬁ@ﬁ ) nncgantl(Cbolmrgﬁ topchadilaters) secheasypraoioni de 0

-0, 5NN Met h alllne( d yat er :
HCl (2: 1)brb i Fwtﬁ U%IBUS R r?o‘r%gdé'f“ ggoglpuurrﬁ)%)z’ri f;g%@%@ elggAg%rfm)l) was
agdeﬂl at 100S3483@3, 0\(e$K666|398,I( aGSKI33305, MGSK eS’I37$9bsIa€1SB§10Il,y QATMoumdsol uti on
of ¢ oroacetoacetlc Ci .63 48. 59mmul owed aqueous
sol uti on VPUER, ?’ lilatpzs %ﬁﬁ‘t??“)dwa]s‘?%gggf a 8ni‘ e?' o
stl rred afyddfky3b gézi(%e%q yt h%&ny@nl H@ﬂ{yletmhﬁxﬁa@%mﬁz@m% mollnone)

(pTol ylI - G&dr azono) - acet chloride was filtered off and ed with cold

wat er an enst@ce@ml@mmohmddd@m@d agweH ag aetirhistanrinesag:, terfpnadieg)d: 51%
(crude) Step2 Preparation of 1l-p-tolyl-1H pyrazol-4-ol: HO N---="\- NCH3
(p- Tol yl - hydrazono) -acetyl chloride (4.0 g, 19.04nmol) was then taken in
met hanol and dadsanie hepthodiohaes, (&nﬁﬁga,tioﬂ&h&ﬂpplr)nam@edsoadﬂexﬂve Ared itHatedr eact i on

m xture stlrredfor 2.5 ho was renoved a si due was
t aken up % Do QG HHARRY a%f §° q #n‘@ i ’E‘ét“?—ribl“’ﬂ‘l'ﬁ&ﬁ?ofn?ﬁ was

filtered ﬁhﬁmallafoey BhigdNnEudikp 8t dod NRkked td/\@ash&gte%mb sl a6 bvab@bthagdhb,ed under
vacuum and further washed wth petrol eum et her and dried under vacuum
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, rofleponide, 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 WO002/12265, WO002/12266, WO0O02/100879,
WO003/062259, WO03/048181 and WO03/042229 WO02/88167, WO02/00679,
WO003/35668, WO003/62259, WO03/64445, WO003/72592, WO04/39827 and
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Amount: 2.5g Yield: 76% (pure) Step 3: Preparation of
4-(4-Nitro-phenoxy)-1-p-tol yl-1H pyrazole: CH3 02N

1- p- Tol yIwoHBemya7essel - 4-ol (1.0g, 5.75mml) in dinmethyl f ecrmeB20@/082%51added
to the cold slurry of sodium hydride (344ngy, 8.61mmvol). Reaction m xture
was stirred for 0.5 hour followed by addition of 4-flouoro nitro benzene
(810ngy, 5.74mvol) in cold condition. Reaction mxture was stirred at 20-35
C for 20 mnutes. Water was then added to quench the reaction. The agueous
| aYﬁr d\NaaVﬁ@tfﬁa@zoeoBtiwbtduxd'gemgy lakb haditiandlytindudomndat paedraiogansleculayier was
washed wi t rine sql uti an ri ed gver anhydrous Na2SO4. The sol vent was
evapor at ¢§velpryaent \)"éi@h{?ﬁil fg 4 praft espsruﬁgﬁﬁ %gﬁ%‘é’e pﬁﬁ‘f‘i"f"?‘é‘ﬂng BB

chr omat Oglr &BE&X SBEGRQS;“ 15&1{!&19 %K PesI4Q! SlanRigeshdseRerRi ! inaaRbRkignal AmOUNT !
1.1g Yi eI (pure % Pr epar ati on of

4- (1- p- tcplascmt 1apmi;qaa<zn§| -wcgfp@/wsa@heﬁyoaﬁquémmu WErp05/034939, WO-
4-(4-Nitr 1 nin

ot hanol - AP 2oy 335 oW ARNSSI0E Wy ol 0B A" ) o
for 6 hOLfaﬁcnohilQlanpﬁWéeﬂlemﬁ removed and et hanol was evaporat ed under
vacuum Residue was taken up in water and pH was adjusted to 7 using
saturated NaHCO3 sol ution. The aqueous | ayer was extracted with ethyl

acetate, was Waghgsndhitdndr dfNehes phvshiian ridid o gﬁdxﬁﬂy%&{pr@emr Ot Sméd¥e2SO4.
The sol vent was evaporated under vacuum at 50 C and the product was dried

i P hi gh \edditional astivruswbstasee ol @t §nown mbq esefid & theme@@qwapf FePiAtoyeduct i on
t
gol Clen'[ Oua‘riﬁf)ererﬁrg hv@ssﬁﬁl)sﬁ)ﬁ%%g%%r%g hg?ée)oé 1Eﬁ%para | onof p&ﬁnhfhsﬁﬂei’b%@m

roge

2, 4-di chllﬁlnbrw#s,llP-E(EU- prlibitgrd,- 1ddkpiricae oD4 4irhibioss) - lephtoerigre! fain zmnkitors,

| f
sul fonam gﬁ%bltors 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 inhibitors, 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, MSI-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
fumarate/budesonide (Symbicort®), formoterol fumarate/mometasone furoate, formoterol
fumarate/beclometasone  dipropionate (Foster®), formoterol fumarate/fluticasone
propionate (FlutiForm®), Indacaterol/mometasone furoate, Indacaterol/QAE-397,
GSK159797/GSK 685698, GSK159802/GSK 685698, GSK642444/GSK 685698,

formoterol fumarate/ciclesonide, arformoterol tartrate/ciclesonide.
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H3C C C 4-(1-p-Tol yl-1H pyrazol - 4-yl oxy) - phenyl am ne (100 ng, 0754mmvl),
2,4 -Dichl orobenzenesul fonyl chloride (92ng, 0.754mml) was taken in

chl or of orwoanth/@eZall of pyridi ne was added and t he reacPCOGBINOKNMILESTIWAS
stirred at 20-35 C for 3 and half an hours. Chlorof ormwas renoved under
vacuum and the product was purified though col utm chromat ography using
petrol eum ether and ethyl acetate. Amount: 60ng Yield: 34% (pure) MP:
152-153 11-1 NMR (CDClS): 8: 7.87(d, 1H, J=8.8Hz); 7.70(s, 1H); 7.53(d, 1H,
J=1.6Hz); 7.51(s, 1FD 48(s 2H); 7. 31(dd 1H, J=8 .8Hz, J2=2.4Hz);
7.24(d, 2H, J=8.4Hz); 7. 05 , 2H, J=8.8Hz); 6.93(d, 2H J=8. 8Hz, 6.88(bs
1H(-NH), 2.15Ip @Otb%asmt th?ramﬂ)m P&W@ii@ thq Besoof inhales! admjgistration of a

2010/ 076 %%ﬁg%% ugzpﬁf ﬁrlcomb atioh\Gitlf BiteP m&ghc@ﬂ@%p ldﬁl% %n%na‘ﬁ%ﬁ@

prepared by using procedufes ana ogous to that of Exanpl e from
appr opr i arsicstagyt Bhggomistévld aalntaannisbgomlsnatgmapﬁmpomlapernbmbtm pretedt),phenyl

SNg_lnghzﬂg_:‘-% 2L & ggtg %Hegdtoi nsaﬁlge(ta'éDrE)IS'xin%g‘aqg/ligtro’\&ﬁmcgrr{)%\qger}d?on?iro]%roll UPAC
fumarate/t10110p1um bromide, BI 1744 CL/tiotropium bromide, indacaterol/NVA237,
indacterol/QAT-370, formoterol/ LAS34273, GSK159797/GSK 573719,
GSK159802/GSK 573719, GSK642444/GSK 573719, GSK159797/GSK 233705,
GSK159802/GSK 233705, GSK642444/GSK 233705, and compounds which possess
both B2 agonist and M3 antagonist activity in the same molecule (dual functionality)

such as GSK 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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ccd a0 ,\S NH  F3CC 2,4-Dichloro-N{3-chloro-4-[1-(4-chloro-

3-trifluoronethyl-phenyl)-1H pyraz, ol-4- yl oxy]-phenyl}-benzenesul f onam de
a 0Cl , 0,wbSofdlo¥ess3' FHOCI 2,4-Dichloro-N {3, 5-dichl orordH20090@2951

di f |l uor o- phenyl ) - 1H pyrazol - 4-yl oxy) - phenyl } -benzenesul fonam de I R NVR

(CDC13): 8:7.97(d, 1H, J=2.8Hz) 7.93(d, 1H, J=8.4Hz); 7.73(d, 2H, J=9.2Hz);

7.58(d, 2H, J=8.8Hz); 7.55 (m1H); 7.35(dd, 1H, J1=8.4Hz, J2=2 Hz) ;

6.98-6.94(m 4H). Ms: 526 (M++1) IR : 3442,1599, 1500,1323 MPt. C. 66-68
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 aqueous or organic solutions. The active ingredient will be present in such
pharmaceutical compositions in the amounts sufficient to pfoilide 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 aqueous 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, subcutaneously, 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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'HNMR (CDC13): 8: 7.90 (d, 1H, J=8.4Hz ); 7.80(m 1H);7.61(d, 2H, J=1
7.41- 7.39(m 2H); 7.17(s, 2H); 6.99-6.92(m 2H) M. 566 (M-+2) IR
1571, 15WWo 20{6B6d8Pt C. 93-95 3 4 Clci 111 NVR ( CDCLBLT/(B208/03¢51d, 1H,
J=8.2 Hz); 7.57(d, 1H J=2 Hz); 7.55 (dd, 2H, J1=9.2Hz, J2=5.2Hz);

1H): 7.41(dd, 1H, J1=8.4Hz, J2=2Hz); 7.38(s, 1H); 7.17(s, 2H); 7.12

J=8Hz) :

7.08(m 1H) Ms: 547(Mk+1l) IR : 3207, 2925, 1575, 1166 M Pt.

160-161 100 CIN-S\\ HOCl

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 aqueous 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 dosage 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-heptafluoropropane (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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2,4-Dichloro-N-{3,5-dichloro-4-[1-(4- fluoro-phenyl)-1H pyrazol -4-yl oxyl -
phenyl} -benzenesulfonamde 5 CICl 1-11 NMR (CDC13): 8: 7.92( d, 111, J=
8.4Hz); W628y078s64); 7.60-7.57(m 3H); 7.50(s, 1H); 7. 3éaarB20dord02951=8. 8Hz,
J2=2Hz); 7.24(d, 1H, J=2Hz); 7.14(t, 2H, J=8.4Hz); 6.96-6.90(m 3H Ms: 529
(Mt) IR :3275, 1573, 1491, 1167 MPt. C 128-129 ‘0 c' w
HN-S\\ 0Cl 2,4-Dichloro-N-{3-chloro-4-[1-(4-fl uoro-
phenyl ) - 1H pyrazol - 4-yl oxyl - phenyl } - benzenesul fonamide 6 a Clei c,

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, mannitol or starch, the compound of formula (I) or salt thereof (preferably in
particle-size- reduced form, e.g. 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 a 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 microns 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
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 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, a suitable inhalation-grade
lactose is E9334 lactose (10% fines) (Borculo Domo Ingredients, Hanzeplein 25, 8017 JD
Zwolle, Netherlands). '
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--... 41 s0 9, \ s "Il NWR (CDC13): 8: 7.92( d, 1H, J=8.4Hz); 7.71(s, 1H)
7.57-7.54(m 3H); 7.51(s, 1H); 7.41(d, 2H, J=7.6Hz); 7.35(dd, 1H, J1=8.2Hz,
J2=2Hz); WO0241(e0763B) ; 6.96-6.90(m 3H) MS: 529 (M+) | R PBZER20M0F039511491,
1167 MPt. C 150 N HOC 2,4-Dichloro-N{3-chloro-4-[1-(4-chloro-

phenyl ) -1H pyrazol - 4-yl oxy] - phenyl } - benzenesul fonam de WO
2010/ 076553PCT/ GB2009/ 002951 Exanpl e No. Conpounds and | UPAC Nane
Anal ytical Data 7 d ci

The compounds of the invention thereof may be formulated as a fluid formulation
for delivery from a fluid dispenser, for example a fluid dispenser having a dispensing
nozzle or dispensing orifice through which a metered dose of the fluid 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 dispensihg 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 compound

or salt thereof employed. An ordinarily skilled physician, veterinarian or clinician can
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1l NIVIR (CDC13): 8: 7.92( d, 1H, J= 8.4Hz); 7.71(dd, 1H, J1=6Hz,
J2=2.8Hz); 7.67(s, 1H); 7.55(d, 1H, J=2.4Hz); 7.50(s, 1H); 7.48(m 1H);
7.35(dd, wB2000198558Hz, J2=2.4Hz); 7.25- 7.21(m 1H); 7. 20@dTAHk20698002¢32) ; 6. 97-
6.95(m 2H); 6.93(d, 1H, J=8Hz) M5 : 547(Mt) IR : 3261, 1572, 1489, 1167
MPt.C 133-134 410 R's N\ G HOCI 2,4-Dichloro-N
{3-chloro-4-[1-(3-chloro- 4-fluoro-phenyl)-1H pyrazol -4-yl oxy]- phenyl}
-benzenesul fonamide 8 C 11l NWR (CDC13): 8: 7.69(s, 1H); 7.65(d, 2H, =

J. 8 4Hz) readilp Befemindlahd pldsefbe bz, effiedside Giiohnt of the drug required to prevent,

counter or arrest the progress of the condition.

The pharmaceutically 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 pharmaceutically.
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 effective amount of a salt
thereof, may be determined as a proportion 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 invention 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.

24



7.50(s,1H); 7.26(d, 21-1, J=8.8Hz); 7.16(dd, 1H, J1=8Hz, J2=1.8Hz); 7.12(d,
2H, J=8Hz); 6.95- 6.62(m 2H); 6.6(s,1H ), 2.13 (s, 3H M : 458(Mt+1l) IR

: 3082, 2886,2014865531165 M Pt. C. 154 -155 CH3 -S9.\s 40PCT/d$2009402981
{3 ChI oro- 441- (4-fl uoro-phenyl)-1H pyrazol - 4-yl oxy] - phenyl | -4-nethyl -
benzenesul fonamde 9 CH3 Clci "Il NWR (CDC13): 8: 7.89(d, 1H, J=8.8 Hz);
7.60(s, 1H); 7.58-7.53(m 3H); 7.45 (s, 1H); 7.31(dd, 1H, J1=8.4Hz,
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) M5 : 492(W1) IR : 3157,1573, 1514, 1166

An embodiment of the present invention provides preparation of the novel
compounds of formula (I) according to the procedure of the following schemes, using
appropriate materials. 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. 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 temperatures 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:
(_T_S)p 0O O S'T})p (0] “?3)9
O et Ar e O O
(1a) (1b) (1c) (1d)
X
(Ry),
CJ 2
0N
I

stozm O—/\j@ NH%(R)D‘FX\(\NOZ

R m
i) (19 Roh (Rz)n
l (n
(Rs »O' .l \Elj\ ' ~<:> R
(Rz)n
®
i Reacting the compound of formula (1a), wherein R; and p, are same as explained

in formula (I), 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 mixture in any ratio,
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MPt.C 144-145 41 |eiel N\ HO 2,4-Dichloro-N
{4-[1-(4-fluoro-phenyl)- 1H pyrazol -4-yl oxyl-3-nethyl -phenyl} -
benzenesuvbaenamzess 10 ciC 'I1 NVR (CDC13): 8: 7.86(d, ptiicBbe@/d@2941) ;
1H, J=2Hz); 7.49(s, 1H); 7.41(d, 1H, J=1.2Hz); 7.30(dd, 1H,
J2=2 Hz); 7.19(d, 1H, J= 8.4Hz); 7.10(bs, 1H); 7.07(s, 1H);

7.53(d,
8. 4Hz,

2H, J= 8.8Hz);

488( M

6.96(s, 1H, (-NH)); 6.92(d, 2H, J=8.8Hz), 2.10 (s, 3

| R : 3089, 1500, 1168 MPt. C 180 ,h H30 41. N

il

i1

iv

and the like, with appropriate metal nitrite and organic nitrite/nitrate such as but
not limited to sodium nitrite, potassium nitrite, isoamyl 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,COs 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).

Reacting the compound of formula (1c), in presence of organic or inorganic base
or acid such as, but not limited to TEA, pyridine, DMAP, DIPEA, LiOH, NaOH,
KOH, KHCOs;, NaHCO;, K,CO;, Na,COs;, sodium-t-butoxide, potassium--
butoxide, n-BuLi, £-BuLi, 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, or,
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).

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, K;CO;, Na,CO;, NaHCO;,
KHCO;, sodium-z-butoxide, potassium-¢-butoxide, n-BuLi, #-BuLi, or mixture
thereof, and the like, in presence or absence of solvent such as, but not limited to
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).

Hydrogenating the compound of formula (1f) with a transition metal catalyst
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NO O\' w- Ns \\ CH3HO

2,4-Dichloro-N-{4-[1-(2, 4-di net hyl phenyl) - 1H pyrazol- 4-yl oxyl - pheny1} -

benzeneswbanami7eks3 11 0 cH3 H3c ,0\ 5 Ns\\ H O PCT/GB2009/002951
4- Met hyl - N-[4- (1- p-tol y1- 1H pyrazol - 4- yl oxy) - phenyl ]- benzenesul f onam de
11 NVR (CDC13): 8: 7.71(s, 1H); 7.60(d, 2H, J=8.4Hz); 7.51(d, 1H, J=2Hz);

7.50(d,

2H, J=9.2Hz): 6.94 (d, 2H, J=9.2Hz): 6.31(s, 1H), 2.20(s, 3H), 2.05(s,

2H, J=2.48Hz): 7.24(d, 2H, J=2.8Hz): 7.22 (d, 2H J=2Hz): 6.99(d,

M5 @ 420M | Rguch32&56ut nbe Baited 16 e M EPIE:, BbKH, I8SRu, VD, or their mixture and
2010/ 076553PCT/ GB2009/ 002951 Exanpl e

the like, under the pressure (1 atm t(l}l(i 00 atm) of hydrogen gas or with a metal-
acid or metal-base reagents such as but not limited to Fe/HCl, Zn/HCl, Sn/HCl,
Fe/AcOH, Zn/AcOH, SnCl,, AI/NaOH, Zn/NaOH, ammonium formate or their
mixture and the like in absence or presence of hydrogen gas in presence or
absence of solvent such as but not limited to alcohols such as methanol, ethanol,
IPA, +-BuOH, acetic acid, propionic acid, THF, DMF, DMSO, 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, Na,COs, NaHCOs,
KHCO;, sodium-t-butoxide, potassium-z-butoxide, n-BuLi, #-Buli, or mixture
thereof, and the like, in presence of solvent such as but not limited 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 quantities 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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Compounds and |1 UPAC Nane Analytical Data 12 C .,f\i-la(3",001 ..N ,\ Ho
N- {3-Chl oro-441-(4-fl uoro-phenyl)-1H pyrazol - 4-yl oxyl - phenyl } -
benzenesuvbenami7es3111l NVR (CDC13): 5:7.76(d, 2H, J=7.2pHZ)GB2609/0065511H) ;
7.60-7.56(m 3H);5.49(d, 2H, J=9.6Hz); 7.46(s, 1H); 7.18-7.15(m 1H); 7.13(d,
2H, J=8.8Hz); 6.95-6.88(m 2H); 6.48(s, 1H(4JiH)) M : 444(Ml1l) IR : 3473,
3088, 1517, 1319, 1165 MPt.C 140-141 13 Cl CC it N'fla40l N%

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 (hydrochloride), K,COs (potassium carbonate),
Na,SO4 (sodium sulphate), CDCl; (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),
rt (room temperature), aq (aqueous), min (minute), h (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  2,4-dichloro-N-[4-(1-p-tolyl-1H-pyrazol-4-yloxy)-phenyl]benzene
sulfonamide.

Step1: Preparation of (p-Tolyl-hydrazono)-acetyl chloride

0]
H

4-Methyl aniline (4g, 37.38 mmol) was suspended in water: HCI (2:1); 30 ml. Aqueous
solution of sodium nitrite (2.57g, 37.38mmol) was added at 0°- 5°C over a period of 30
minutes. Subsequently, aqueous solution of chloroacetoacetic acid (6.63g, 48.59mmol)

was added followed by aqueous solution of sodium acetate (6.13g, 74.76mmol).
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\" HO 2,4-Dichl oro-N P-chl oro-4-(1-phenyl - 1H pyrazol -4-yl oxy) - phenyl ] -
benzenesul fonam de M5 : 496(Nr+2) 1H NMR (CDC13): 5: 7.92 (d, 2H, J=8.4
Hz); 7.75¢6.,20fkd)75553. 62(d, 2H, J=7.6Hz); 7.54(d, 1H, = JecGldm09002d54s, 1H);
7.44(t, 2H, J= 7.6Hz); 7.34(dd, 1H, J1=8.4Hz, 12=1.6Hz); 7.29(t, 1H,
J=7.2Hz); 7.25(d, 1H, J=2.4Hz); 7.00(bd, 1H(NH), J=16.4Hz); 7.69-6.90(m
2H) IR : 3269, 1573, 1492, 1168 MPt.C 140-141 14 iicH3 H3c 41),c:1
"tsi-101\s, WN\ n CH3Hs-/ N {441-(2, 4-Di net hyl - phenyl)-1H

pyrazol - &ybguey i@ nyd 15‘[141'135%“2 135 q@f&%@ﬁﬂhzﬂﬂﬂﬁlﬁbﬁie Tid
5: 7. 60( éik, 2H, 3:8,4HZ)S; 7 51 y 7 A ot waap(t&@cqg)

C1H) - 9
7.11(s, Talyl-lydozorp)-asetyl ghlprigy as étg ef 31(1 %?ih&d Vethse?é walgy - ané 39(s,
2 3%Q§ole§@éme?a&£&%do%@vé¥§lm. 48460+d) TR 3259, 2922, 1500, 1161

Yield: 51% (crude)
Step2: Preparation of 1-p-tolyl-1H-pyrazol-4-ol:

-
o )on
N

(p-Tolyl-hydrazono)-acetyl chloride (4.0 g, 19.04mmol) was then taken in methanol and
sodium hydroxide (1.52g, 38.0mmol) 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-pyrazole:

o)
ol e Way
O,N N

1-p-Tolyl-1H-pyrazol-4-ol (1.0g, 5.75mmol) in dimethylformamide was added to the
cold slurry of sodium hydride (344mg, 8.61mmol). Reaction mixture was stirred for 0.5
hour followed by addition of 4-flouoro 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 extracted with diethylether and the
combined organic layer was washed with brine solution and dried over anhydrous
Na,SO0;. 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-1H-pyrazol-4-yloxy)-phenylamine:

o
g
H,N N

29



MPt.C. 62-64 15 ci CH .3c,401 -...._ 3 CH3Ho N

{3-Chl oro-441- (2, 4-di net hyl - phenyl)- 1H pyrazol -4-yl oxy] - phenyl} -4-nethyl -
benzenesuvbaenamizesss' |1 NVR (CDC13): 5: 7.63(d, 2H, J=8. #BT)GB260%biss1 1H ) ;
7.43(s, 1H); 7.26-7.24 (m 2H); 7.19(d, 1H, J= 8Hz); 7.15(d, 1H, J=2.4Hz);
7.11(s, 1H); 7.07(d, 1H, J=8Hz); 6.95-6.88(m 2H); 6.53(s, 1H); 2.4(s, 3H);
2.36(s, 3H); 2.21(s, 3H M5 : 468 (M++1) IR : 3248, 2918, 1485, 1163
MPt.C 63-65 Exanple 16 Det erm nati on of human PPAR gamma agoni st

activi ty4ce(| 2 %?g‘ﬂ% )3 oo - 1HY dyggio'lé)(EOOm 2051%51-1)2% faldi B tEREY Madi C

Ki dney) c nsi t cells/well in a 6 well
plate | nuﬂVE:MVﬂ&JO% thL agﬁamm@@ wBSadﬂsmaudnsarrqd nah%eraét ediont mrsc, Irguy cop. At

70- 80% conf . uency ceI ansfecte +
pLo- - chpaasrpeoye P o] §8° pRbERANhE: YRR, RIS A iR
rig/welljn witatd pmséa@@aj@&dn@duusmgmmmmam@og aﬂem:bmvi The afqlue@ts layedi um and

cells were incubated for 48 hours. Hglt?{ﬁl conce atl ons of
comoundyaévféqmaétleé Wlt}@ ethyl agstage. ofas Wésheﬁv%{ i YW ‘é“ﬁ‘r@'B i A fredi um

(501. d/ wely g) dp{eosomﬁt Wat bvapbfited HeMdchuml 150 thamtsd‘lﬁ@au&d cells
wer e harve eted by centrl fugation. The cell pellet was

resuspendeddnndnﬂdghjmcanm cells counted. 10,000 cells/well were added to

the 96 wel l‘t]-ﬁﬁ ?@g cont ai ni ng conpounds of the invention and i ncubated for
18 hour s A0 @&nce produced fol | owi ng agoni sm of the PPAR gama

recept or velg: e (omdyypd using Packard |uciferase substrate reagent (100
ht, em _ssj on was quanti

i/ well) i ed count o, P m)de |n a Top
Count . Foﬁlﬁff&g‘ﬁl\)’a’f@fibﬁmﬂéﬁ natrg %‘H‘I‘%PP@& W3S iaﬁé dP?Fewfthqﬁ aﬁ@ llC‘1CPS from
[drug+ (H&eeRt Yivetiites hdrogddembigherd dr ug+ (-receptor sanpl e)l

Step 5: Preparation of 2,4-dichloro-N-[4-(1-p-tolyl-1H-pyrazol-4-yloxy)-

phenyljbenzene sulfonamide:

o cl
=T LT
N/ '\
N0 ¢

4-(1-p-Tolyl-1H-pyrazol-4-yloxy)-phenylamine (100 mg, 0754mmol), 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

Yield: 34% (pure)

M.P: 152-153

'H NMR (CDCls): &: 7.87(d, 1H, J=8.8Hz); 7.70(s, 1H); 7.53(d, 1H, J=1.6Hz); 7.51(s,
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, J=8.8Hz, 6.88(bs, 1H(-NH), 2.15 (s, 3H)

MS: 474(M").

IR cm':3126, 1500, 1186.
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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.

2,4-Dichloro-N-{3-chloro-4-[1-(4-chloro-
3-trifluoromethyl-phenyl)-1H-pyrazol-4-
yloxy]-phenyl}-benzenesulfonamide

Example Compounds and [IUPAC Name Analytical Data
No.
2 Cl ci| H NMR (CDCly): $:7.97(d, 1H, J=2.8Hz)
o \Q‘N/TO@ o Q/ 7.93(d, 1H, J=8.4Hz); 7.73(d, 2H, J=9.2Hz);
N % 7.58(d, 2H, J=8.8Hz); 7.55 (m,1H); 7.35(dd,
F3C N o ¢ 1H, J1=8.4Hz, 2=2 Hz) ; 6.98-6.94(m, 4H).

MS: 526 (M'+1)
IR : 3442,1599, 1500,1323
M.Pt. °C: 66-68

"H NMR (CDCly): 6: 7.90 d, 1H, J=8.4Hz );

H O c
2,4-Dichloro-N-{3-chloro-4-[1-(4-chloro-
phenyl)-1H-pyrazol-4-yloxy]-phenyl}-
benzenesulfonamide

3 ¢ cl
FQ N/YOD\ o Q 7.80(m, 1H); 7.61(d, 2H, J=1.6Hz); 7.41-
N % 7.39(m, 2H); 7.17(s, 2H); 6.99-6.92(m, 2H)

F ct N5 ¢ MS: 566 (M'+2)
2,4-Dichloro-N-{3,5-dichloro-4-[1-(2,4- ;‘;;izfg; 192791 ; 1517, 1168
difluoro-phenyl)-1H-pyrazol-4-yloxy]- ’ )
phenyl}-benzenesulfonamide

4 ci ci| H NMR (CDCLy): 8: 8.01( d, 1H, J=8.2 Hz);
SEe o 7.57(d, 1H, /=2 Hz); 7.55 (dd, 2H, Ji=9.2Hz,
F‘@‘N\N/ 5 J2=5.2Hz); 7.50(s, 1H); 7.41(dd, 1H, J1=8.4Hz,
Ci N o J2=2Hz); 7.38(s, 1H); 7.17(s, 2H); 7.12(d, 2H,
2,4-Dichloro-N-{3,5-dichloro-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 Cl c1 | 'H NMR (CDCLy): &: 7.92( d, 1H, J= 8.4Hz),
~C o 7.69(s, 1H); 7.60-7.57(m, 3H); 7.50(s, 1H);
F‘@‘N\;:/ % 7.34(dd, 1H, J1=8.8Hz, J2=2Hz); 7.24(d, 1H,
N ¢ 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-yloxy]-phenyl} - MS: 529 (M)
benzenesulfonamide IR :3275, 1573, 1491, 1167
M.Pt. °C: 128-129
6 ct ci | 'H NMR (CDCls): &: 7.92( d, 1H, /=8.4Hz);
N N/j/o o 7.71(s, 1H); 7.57-7.54(m, 3H); 7.51(s, 1H);
<:> N N;‘S\\ 7.41(d, 2H, J/=7.6Hz); 7.35(dd, 1H, J1=8.2Hz,

J2=2Hz); 7.24(s, 1H); 6.96-6.90(m, 3H)
MS: 529 (M)

IR :3275, 1573, 1491, 1167

M.Pt. °C: 150
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8 ** 9 ¥*x 10 *** 11 * 12 * 13 *** 14 * 15 ** Al conpounds show activity
as PPAR ganmma agonists at 30 tiM Key for relative activity: * <8 fold
I ncr ease wo 2genEeissansacti vation with 10 1. 1M PCT/GB2009/002951
rEmmple Compounds and IUPAC Name Analytical Data
No.
7 "H NMR (CDCl5): &: 7.92( d, 1H, J= 8.4Hz);
7.71(dd, 1H, J1=6Hz, J2=2.8Hz); 7.67(s, 1H);
N/j/ \‘ 1.55(d, 1H, J=2.4Hz); 7.50(s, 1H); 7.48(m, 1H);
H ‘b Cl 7.35(dd, 1H, J1=8.8Hz, J2=2.4Hz); 7.25-

2, 4 Dichloro-N- {3-chloro-4-[1-(3-chloro-
4-fluoro-phenyl)-1H-pyrazol-4-yloxy]-
phenyl}-benzenesulfonamide

721(m, 1H); 7.20(d, 1H, J=8.2Hz); 6.97-
6.95(m, 2H); 6.93(d, 1H, J=8Hz)

MS : 547(M)

IR : 3261, 1572, 1489, 1167

M.Pt.°C: 133-134

8 "H NMR (CDCly): &: 7.69(s, 1H); 7.65(d, 2H,
N/j/ \©\ Q/ 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 ‘ 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)
benzenesulfonamide IR :3082, 2835, 1489, 1165
M.Pt.°C: 154 -155
9 CHy ci| H NMR (CDClLy): &: 7.89(d,1H, J=8.8 Hz);
O o U 7.60(s, 1H); 7.58-7.53(m, 3H); 7.45 (s, 1H);
F‘@‘N\;j B 7.31(dd,1H, J1=8.4Hz, J2=2.8Hz); 7.13 (1, 2H.
N0 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
M.Pt.°C: 144-145
10 "H NMR (CDCl;): 5: 7.86(d, 1H, J=8.8 Hz);

CI
N \‘
CH3
2,4-Dichloro-N-{4-[1-(2,4- dlmethyl-
phenyl)-1H-pyrazol-4-yloxy]-phenyl} -

benzenesulfonamide

7.53(d, 1H, J=2Hz); 7.49Gs, 1H); 7.41(d, 1H,
J=1.2Hz); 7.30(dd, 1H, J1= 8.4Hz, J2=2 Hz);
7.19(d, 1H, J= 8.4Hz); 7.10(bs, 1H); 7.07(s,
1H); 7.05(d, 2H, J= 8.8Hz); 6.96(s, 1H, (-NH));
6.92(d, 2H, J=8.8Hz), 2.10 (s, 3H)

MS: 488(W)

IR :3089, 1500, 1168

M.Pt. °C: 180

11

O~T 0T

N" 2

4-Methyl-N-[4-(1-p-tolyl- lH-pyrazol 4-
yloxy)-phenyl]- benzenesulfonamide

"H NMR (CDCL): 6: 7.71(s, 1H); 7.60(d, 2H,
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,
J=2Hz); 6.99(d, 2H, J/=9.2Hz); 6.94 (d, 2H,
J=9.2Hz); 6.31(s, 1H), 2.20(s, 3H), 2.05(s, 3H)
MS : 420M")

IR : 3255, 1502, 1159

M.Pt.°C: 164-165
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** >8 fold increase in gene transactivation with 10 1. 1M

*** >8 fold

I ncrease in gene transactivation with 11. 1M Exanple 17: Anti-inflammatory
activity wb20mmpeisads of the invention in a pre-clini calPCrmBeoymoeksh of
COPD i nfl ammati on (Tobacco snoke i nduced pul nonary inflanmmation).
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2,4-Dichloro-N-[3-chloro- 4 (l—phenyl-
1H-pyrazol-4-yloxy)-phenyl]-
benzenesulfonamide

T Wﬁ“&d}jﬁg“ T I Ty SR
7.75(s, 1H); 7.62(d, 2H, J=7.6Hz); 7.54(d, 1H,

J=1.2Hz); 7.25(d, 1H,
1H(NH), J=16.4Hz); 7.69-6.90(m, 2H)
MS : 496(M*+2)

IR : 3269, 1573, 1492, 1168

M.Pt.°C: 140-141

J=1.6Hz); 7.51(s, 1H); 7.44(t, 2H, J/~ 7.6Hz);
7.34(dd, 1H, J1=8.4Hz, J2=1.6Hz); 7.29(t, 1H,
J=2.4Hz); 7.00(bd,

14 Hs | "H NMR (CDCN3): 6: 7.60( d, 2H, /~8.4Hz);
\Q\N/j @\ ) /©/ 7.51(s,1H); 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,
pyrazol-4-yloxy]-pheny1}-4-methyl- 2.22(m, 3H) '
benzenesulfonamide MS : 434(M'+1)
IR : 3259, 2922, 1500, 1161
M.Pt.°C: 62-64
15 'H NMR (CDCl3): 6: 7.63(d, 2H, J=8.4Hz);

3
W

N \‘

N/y@

7.51(s, 1H ); 7.43(s, 1H); 7.26-7.24 (m, 2H);
7.19(d, 1H, J= 8Hz); 7.15(d, 1H, J=2.4Hz);
7.11(s, 1H); 7.07(d, 1H, J=8Hz); 6.95-6.88(m,

N-{3- Chloro 4-[1-2,4- dlmethyl-phenyl) 2H); 6.53(s, 1H); 2.4(s, 3H); 2.36(s, 3H);
1 H-pyrazol-4-yloxy]-phenyl}-4-methyl- 2.21(s, 3H)
benzenesulfonamide MS : 468 (M'+1)
R : 3248, 2918, 1485, 1163
M.Pt.°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

OC,

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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3: 6 cigarettes (approximately 48 mn exposure) Day 4: 6 cigarettes
(approxi mately 48 m n exposure) A further group of mce was exposed to air
on a dai lwyohasvwedser an equi val ent |length of tine as coRrCT@EBRO(IMD29ES
exposure). Bronchoal veol ar | avage (BAL) anal ysis Bronchoal veol ar | avage was
performed as follows: the trachea was cannul ated using a Portex nylon

i ntravenous cannula (pink luer fitting) shortened to approximately 8 mm
Phosphat e buffered saline (PBS) was used as the lavage fluid. A volune of
0.4 nL wasy 29805 hy/vel§t Thd @hsBRFoMNEMHmANS Berl fepRBed \with Gresh thedibmeyd i nge and
t hen placed i n an Eppendorf tube and kept on ice prior to subsequent

det er m natilowere igabited b doutsavage fluid was separated fromcells by
centrifugation,and the, super t -firazeno sgagent

anal ysi s. Ther{/ca@(qlg pééw &b c\f\:/g{s;%;og? s°ufg‘g°g‘§8’té‘§g? g{@u{}énow? %%%gégf PB% and
total celihveatoD ke grédaced iatnedily (30pWRill) gndadibdionhd wWellsiks 96 tvall p)atal i quot
under a m croscope using a haenocytoneter. D'fferentiah%cell qgunts wer e
per f or medrarsfacind] eshls -wern darvestedi@nd peleted by qeainfugation; | theeerlt BellghpYasxi nat el y

105 cel | Sefifenliby uf bl Ea%ens hnted! L/ RideRe vde blifedis Qbna cyto

spin slide centrifuged for mn at 800 rpm The slide was air dried
and st ai e veitaigingainpeDidsfof dhel invéntios apdfirmuband forsl Sdwurs; Hamipesgenicet ar y

i nstructions. n dried and .covel sl ed, djf i ! count ed
LS ng LT gnedieed feutig AEoutes BRI AR p BB RtesBlol bES A0t ihed iletpatkid BOUT!
usi ng | i gidifeselABGRARY reak@l [(S00VBY Reld) T Liphe Binissiog dvatsquagtifédby abhting

nmor phometri ¢ techni ques. o ) .
SPC mode using a Top Count. Fold activation was calculated using the following

formula:

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

CPS from [vehicle+ (+receptor sample)] — CPS from [vehicle+ (-receptor sample)]

Example PPARYy agonist
No. activity

1 Sk k

2 skk

3 skk

4 k% %k

5 kkk

6 kkk

7 k%

8 T3

9 k%%

10 kkk

11 *

12 *

13 kk %k

14 *

15 **

All compounds show activity as PPAR gamma agonists at 30 uM. Key for relative
activity:
* <8 fold increase in gene transactivation with 10 pM

** >8 fold increase in gene transactivation with 10 uM

34



Drug Treat nent Rodents such as mce and rats are obligate nasal
breathers thus oral delivery of test materials (such as therapeutic agents)
for i nhalwbi20m/omiss not produce good | ung exposure. As RCTHEROGUDIGE,
delivery of therapeutic agents to the lungs in rodents is generally
achieved by intra-nasal, intra-tracheal or inhalation by whole body aerosol
exposure in a chanber. The chanmber nethod utilises |arge anpunts of
test material and is generally reserved for inhalation toxicology studies
rather th [ tRatoh windi®s. I ntra-tracheal adm nistration
is a veryﬂ???ygﬁﬁgﬁi%g%?ﬁ%dﬁﬁgﬁ%as al #Dst all of the test material is
delivered to the lungs, but this is quite an invasive techni que. For
studies in th r;gpuse particularly, it is also quite technically demandi ng
as the dEéﬂ'é‘Pger of the trachea is quite small. The intranasal route is |ess
i nvasi ve shhaiidiRatbMt dcliviy §COemouRdLbfhentdestvn is ayaretdisishbmbysesuidedbl e f or
repeat dosing studies such as the 4 day nouse nodel descri bed bel ow.

Fol | owi ng/ CAPPainfeamatemilabacce stpksindussd Py ’Bﬁ%mﬁtb‘ﬁ?‘ni stered is
delivered to the lungs (Eyles JE, WIlIlianson ED and Al par HO 1999, Int J
Pharm 189(1) p/5:9) - crud: ASEleri lrdcobered rigaat e for
oral inhalati gﬁ%o\?‘m}’tsﬁud\}%sh?%?bg‘ﬂsl%g%?ﬂve\gen 80r %E?;ﬁ)?ﬁg%, Example 1 (0.1

ng/ kg), Bxaohéatveblr (Hage BAKYs sighimapieelevat¢d24B folipwing thedinablabaste 10

(0.01 ng/kqg), 3 hours_.grior to toba sk NQs Y. - The
control &F‘E%E) ('gé) ?ﬁpé’éurf’«?ggi PBEFeRRYS @q%30§05§pg)2 %rr%?’?r&g? %g?lﬁg%gsxg%)s{e to air
daily forth%,rg@g{gﬁup_of 50 m nutes per day. BAL was performed 24 h foll ow ng

the fmal TS exposure. In a separate_experi menh, 'c? re dosed

i ntra-nasal | y Prajesolndert ther epogira ofj 1ics) 9t ?gn?bW%% f%‘%‘?ﬁ ‘(F\é\ﬁf g‘i’veagt’o. 2%
tween 80 | ine. ; rlslial cHOIBRAENAEE 2 dublif2d belakg)

Exanpl e f§%§%¢%§%ﬁ)§l%¥g§8§%§p{{egﬁ%g§%&ggl (r:Tg/ kg), Qge hsocﬁlr pri or tg) t obacco

snoke exposure each day. The control group of mce received vehicle 1 hr
prior to being exposed al j maxi mum of 50 m nutes per day.
BAL was d%f’f’%‘?ﬁ@é%fﬁ?%ﬂﬁ%ﬂﬁ’ %%g}”{s\ﬁ%’j"?%ﬁ% TS exposure. Data nmanagement and
statistical anakyisiesposure protodbll miesweresxpoed in eseps of Sais indididerlidledr dat a
poi nts for each animal_ an he nmean val scalculat ed f roup.

Si nce teWW“ﬁ%Pkﬁ‘W?f?%\zF@ ﬁo@i ‘E’P\?‘e&fﬁg‘ dgﬁ%méo@u%fé:céaé ggvag one way
anal ysi s Qfw¥ath aR&S the TkpéNOMAmbefohl SVIREY bite & BOf mil /oini I ardecti on f or
mul tiple conparisons in order to test for significance %Stl\é\%zgfblse(%t ment

t I

groups. Anihghize ahy@otshtial moldempsansed Ry rerepled cKBOSES (03,

significant. Pe n N bt I alpeshy AdrGHt aksdum thin

t he ExcelCl%%?{éﬁijgﬁeeéggﬁ?%%}lttﬁ%%gﬁ) ggtvgdsalg%rng tr%gﬁ#l %gymgjl a bel olﬁgft\r.g Tr eat ment
group 1 espiribd to Shanxiginaupf 6esgardtte8s Thiiezposuemschedule uged B 4TdaxseMiscase group

result - shamgroup result Inhibition data for other paraneters were

cal cul at llp¥siual | y using the above formul a. As shown in Table 1, the
conpoundspef Exanph&fesl, 7, 10 anthppoxabavly 32uhiarxpeburd)i stered by a

surrogat eprou.g didfettdhal ation, s(4gptixifaelyl3p miflkkposure)S | nduced influx of
neut rophi hs i éﬁ&rﬁé‘s Table 1 (ggdmhﬁe@quﬁm&p@ﬂ@n of TS induced BAL
neut r ophi ail, n -ld'{?fgzﬂeﬁ/e@l ue (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 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
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Example 1(0.1 ng/ kg) 72% p<0.001 Exanmple 7 (0.1 ng/kg) 64% p<0.001 Exanpl e
7 (0.03 ng/ kg) 37% p<0.001 Exanple 10 (0.1 ng/kg) 72% p<0.001 Exanple 10
28 (23 mi;{(w)g)zoﬁﬂ%:ﬁﬁo. 001 Example 10 (0.01 ng/ kg) 42% p<eCoGB2m09200p45¢ 15

-1 Mg/ Kg

gently instilled and withdrawn 3 times using a 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 a
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
uL 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 instructions. 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 rodenfs 1s
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 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 lungs, 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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69% p<0. 001 Exanple 15 (0.03 ny,/kg) 66% p<0.001 Exanple 18: Suitability
of Conpounds of the invention for the treatnent of |ung di seases such as
COPD whenwedunioni7eiser ed by the inhal ed route The suiptalgB2049000d51t he
conpounds exenplified in Exanples 7, 10 and 15 above for inhalation for the
treatnment of |ung di seases was exam ned by standard in vivo pharmacoki netic
studies using nmale Wstar rats as known in the art. A single dose of 5

ng/ kg of Exanple 7, Exanple 10 and Exanple 15 was admi nistered.in 90%

Na. CMC (0. 25%NNcy Jwerel @5¢ed ‘ﬁﬂﬁfha&ﬂly( Guizbgdre Rﬁfﬁrﬂllﬁhdbanom alithgadrtpe(02%6 pl asma

sanpl es taken at 30 m nut es hour, 2_hours, hour hour ours,

hours andweep $biprsgling, E’Faﬁ‘@"e i Wﬂ(ﬁg)dgéfgnﬂis 1@%99@1@@’ Emﬁﬁig @8 and
npl e ti@r, i % R &EpB 400,

0% 1 oH DS T P G s P O ek e el o asm

sanpl es tdakeFhel®ntrohgroes Qf B#e meastied yehitleblns pripr frobaing expopritp ir dilliours, 8
hours, 1Q. hours. and atlo 10 and
Exanpl e %% ¢ Hlag(ﬂréurggfg%agmg?sape% A{‘ glsfm%f‘ Eﬁm‘ﬂea&&%g{ﬁg{ g%dar d

anal yti cakp@suesedures. St andard phar rracokl netic paraneters foll ow ng
|V or oral d05| ng were cal cul ated from Q ?F@l asnma 1ncgsﬁtrati gn da a,

i ncl udi ng Ar edD uh dERAr3iH SXBETHYAL RS WeFfa dP n’r“&la‘a"ﬁ?g Yo SHEGRAT 407 &§ (Crrax),
time of W%@%ﬂb@e %ﬁ? %&%ﬁm (@Q%Ofwe(eﬁnm)m sﬂu&égl Eﬁ&rhﬂe 1i(08 Hiek), and

pl asma ha npounds suit i nhal atiron for the
t r eat mentCahipdund g (GD&M@ Erauwld bi/\(opll mstkg), RU@XP@PIICd\ﬁn(ﬂQ3 mg/ke) dbheuig

i ndi catin duced |ikelihood of .s f Yigse gui tabl e
for i nhalpg} fg%FO%aCCOS %fr é)tsunrlgr?%Ch a%{zﬁé%d&g %5021 Ogﬁll;slge eg%gp‘fow orgl

bi oavai | aRigrok Yo béidlg eﬂ;tceeﬂ hyalﬁdm;cforlaammmnphasﬁrﬂ) Aliiditésaier day.rBAbveds dosi ng
as that achjeved_ b ow oral bioavailability leads to only a
smal | fr RefegReHH4 %'ﬁélomtgsb@% (#?}QO?%?I owi ng i nhal ation being absor bed
into the plasma, further reducing the |ikelihood of system c side effects.
Tabl e 2: Rat PK data Exanple 7 Exanple 10 Exanpl e 15 Rosiglitazone Pl asnma
AUC f ol | cwtagranagegrerband statistisd analysisar / )

All results are presented as individual data points for each animal and the mean

“value was calculated for each 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:

% Inhibition = 1 Treatment  group result — sham group result < 100
° 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 influx of
neutrophils in the BAL.

Table 1
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1.08 0.24 0.21 0.06 0.17 0.06 13.75*** Plasma AUC followi ng 1 ng/kg oral
dose (tig*hr/nil) 0.04 0.008* None detected** 0.001 0.002* 14, 28*** *
Derived fwomb/argdskg oral dose PK data ** Linmt of deteeCrwB2oe02smg/ n
*** Data from Rosiglitazone Mal eate (Avandi a) FDA Pharmacol ogy revi ew
(http://ww. fda. gov/cder/foi/nda/99/21071_Avandi a. htm derived fromO. 4

ng/ kg oral and 0.4 ng/kg i.v. dose PK dose data. Tabl e 2 above

i ndi cates that the conmpounds detailed in Exanple 7, Exanple 10 and Exanpl e
15 are paRihQUNRfTYy suitable for |mmitiel 60OTS ddutdddyAbave phvaltiepl asma) AUC
following i.v. dosing and | ow oral bioavailability. These propertiep reduce
]'Ehfal l'i kel i hood of systemic activi f‘?“t(oah’él“tfh’l’}s system c side effects
ol | owi et gl oI T comtrast 7,8he marketed oral PP, ni st
Rosi gl i { %%rﬂ%ie\/l\/zp'éﬁﬁ%é)pr escribed far the treatment of ili%g'gtggs has/| hi gh

pl ?rs]rr;ah NBkcarhglk 7q0d1 e/ Rg) 14 v. dose6d¥d hi gh oral bioavaill@sPiODty, consistent
W regilre ta troat A cuctaoam o~ A caogc

e _profile required-to-treqt—pgsystemec—dtsease—CLALNE—1I A
corrpoundEéFmP]éﬂer{Oén(ﬂA}Qor a phar ﬁa%eut i cally accept abl e\ﬁskgopi)t her epf

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 plasma 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 (Tmax),

Elimination time (Kel) and plasma half-life (T1/2).
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(I') wherein, RlL, R2 or R3 each independently represents hal o, cyano, nitro,
am no, al kyl, hal oal kyl, al koxy, hal oal koxy, carboxylic acid or an ester or
am de t heweah10076853r epr esent s hydrogen or al kyl; and m POT@B2p09/002951

i ndependently represents 0, 1, 2 or 3. 2. The compound as clained in claim
1, wherein each RI, R2 and R3 present in the conpound is independently
selected fromnethyl, fluoro, chloro, trifuoronethyl, nethoxy, and
trifluoronmethoxy. 3. The conpound as clainmed in claim1l or claim 2,
wherein m n, Comgondalsaitiblél fqeinbaaidny fdd, thd treatmnt ¢f luipeliseasep havellave cl ai ned

o b Gl %, il e o ST e e 1

2, 4- Di chleqrgobhidsAultdsi tdrQhifalaribhH BY 1R 2Rlarfent o Ynk-difeasey blsohate RResl f onani de
2, 4-Di chlbmamaitab{l'sy @dim@ ) 2-rouche loiwsr plamer AUCutollewingheral gerérg, a9 thely pyr azol

-4- onx he y izene Ifon .

2, 4-Di chl 81£ Eﬁl of o- ﬂfimt(%g%lagﬂﬂ llj%ird %-topﬂ%l?{yal 3mall fraction of the
- 1H pyr ambﬂdlwed d;ﬁig/ foil]@b&@ﬂiﬂ}alatbﬁﬂﬁaﬁﬁmﬂdnbedlm the pla2md; Brtherrbducmghe { 3
5-dichloro-4-[ $4 quor phenyl) 1H pyrazol - 4-yl oxy] - phenyl }
benzenesl!|‘|k1*3]éatﬁ%‘a?ﬁhoﬁéYS emic deeiieqitr o-

{3-chl oro-441- (4-fl uoro-phenyl) - 1FprrazoI-4-y|oxy|-pheny1}-

benzenesul fonam de; 2,4-D ichloro-N {3-chloro-44 1 -(4-chloro-phenyl)-
1H—pyrazdhbhéyloxy} phenyl} benzenesulfonanide; 2, 4-Di chl oro- N

{ 3- chl orgs443={3=-—chitot o-ph =1 A 3= [ benzene

sul f onami é'?KNéa 3 Chl or aﬂﬁ’fuh fl u%’\r(a:)ré%ﬁgtr)l )ﬁ%@ep{/gr azofﬁ-,(ﬁl-g\i}%g%% phenyl }

- 4- et hy Aaesigesul f onam days 20.44 Di chbk o e@-0¢- 0.17 £ 0.06 13.75%**

{4-[1-(4-fl uoro- phenyl)-lk#pyrazol-4-y|oxy]- 3- et hyl - phenyl }

benzeneddpioriagil deyks

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 (ug*hr/ml)

* Derived from 5 mg/kg oral dose PK data

** Limit of detection was 5 ng/ml

*** Data from Rosiglitazone Maleate (Avandia) FDA Pharmacology review
(http://www.fda.gov/cder/foi/nda/99/21071 _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 i.v. dosing and low oral bioavailability. These properties reduce the likelihood
of systemic activity (and thus systemic side 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.
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2,4-Di chloro-N-{4-[1-(2, 4-di nmet hyl - phenyl) - 1H pyr azol - 4-yl oxy] pheny1} -
benzenesul f onam de; 4-Met hyl -N-[4-(1-p-tolyl-1H pyrazol -4-yl oxy)-phenyli -
benzene SubhRorentose; N- PCT/GB2009/002951
{3-Chl or 0-441- (4-fl uoro- phenyl) - 1H pyrazol - 4-yl oxykphenyl |

- benzenesul f onam de;

2,4-Dichloro-N-[ 3-chl oro-4-(1-phenyl- 1H pyrazol - 4-yl oxy) - phenyl ] -
benzenesul f onam de; N

{4-[1- (2cf APVt hyl - phenyl) - 1H- pyr azol - 4-yl oxy] - phenyl }

- 4- met hyl benzenesul f onam de; and N

{3-Chl oro-441- (2, 4-di net hyl - phenyl) - 1H pyr azol - 4-yl oxy] - phenyl }

4~ met hy} benzenes i}, anaRTod formARADRRIRBERKLIRANY YocdpepRbablieredal tS ¢ her eof.

6. A pharmaceuti cal conposition conprising a conpound as clainmed in any of

the clains 1-5 and one or nyp phawl ¢ Bk Ry eptable carriers or
exci pi ents. 7. The pharmacedti%aly cc rrpaisi} blnlslas@ﬁ(ﬁe)d in claim6 which
i s adapted for admi ni st r(B§}j ca=by Inhal at | n vioa the nose or nouth. WO
2010/ 076553PCT/ GB2009/ 002951 8. The usgropf a conpound as clainmed in any of
claims 1-5 for the treatnment of, or in the manufacture of a conposition for
the treatment of, a respiratory dised®e. 9. The use as clainmed in claim$
wher ei n whereir,eat nent or composition for treatnment is adm nistered by

i nhal ati gn vi a the nose or. ut h. 1. The use. as i | im8 or
claim9 %ﬁelf*?e‘?rr#%%%h P@%Ibﬁ“fi%&q@rfspra?%ég%@ F%angé‘flgg’t e% ?’rao ’a}gﬁ?ﬁéﬁ'g chronic
obst r uct i,gx P HaloandkY, AerseadidiP)estebt anige theadafyay syndrome, bronchitis,
cystic fibrosis and enphysena.

R, represents hydrogen or alkyl; and

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

2. The compound as claimed in claim 1, wherein each Ry, Ry and Rj 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 m is 0, 1 or 2.

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

2,4-Dichloro-N-[4-(1-p-tolyl- 1H—pyi'azol-4-yloxy)-pheny1] -benzenesulfonamide;
2,4-Dichloro-N-{3-chloro-4-{1-(4-chloro-3-trifluoromethyl-phenyl)- 14 -pyrazol-4-
yloxy]-phenyl}-benzenesulfonamide;

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

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

benzenesulfonamide;
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2,4-Dichloro-N- {3-chloro-4-[ 1-(4-fluoro-phenyl)- 1 H-pyrazol-4-yloxy]-phenyl} -
benzenesulfonamide;

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-methyl-
benzenesulfonamide;

2.4-Dichloro-N- {4-[ 1-(4-fluoro-phenyl)- 1 H-pyrazol-4-yloxy}- 3-methyl-phenyl}-
benzenesulfonamide; |

2,4-Dichloro-N- {4-[1-(2,4-dimethyl-phenyl)- 1 H-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)-1 H-pyrazol-4-yloxy]-phenyl} -benzenesulfonamide;
2,4-Dichloro-N-[3-chloro-4-(1-phenyl-1H-pyrazol-4-yloxy)-phenyl]-
benzenesulfonamide;

N-{4-[1-(2,4-Dimethyl-phenyl)-1H-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 for the treatment of, or in

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

9. The use as claimed in claim 8 wherein the treatment or composition for treatment

is administered by inhalation via the nose or mouth.

10.  The use as claimed in claim 8 or claim 9 wherein the respiratory disease is
selected from asthma, chronic obstructive pulmonary disease (COPD), allergic airway

syndrome, bronchitis, cystic fibrosis and emphysema.
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