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Pyrazol e Anal ogs Field of the Invention The present
invention relates to conpounds, conpositions, and
wOBlBREk0f Or treating diseases and conditions. pdf)1B2007/003518
particular, the invention relates to conpounds,
conposi tions, and methods fbr treating allergic and
respiratory di seases, disorders and conditions. The
invention further relates to a conpound of fornula
I or a pharmaceutigall table salt- and sol vate
t(h)er eof , vvlger ein R1L .@'ﬁ%‘?%ﬁ? partl cular, the
present invention relates to .
Fie (f - 3-f|uoro-4-(1-rret hyl - 1H pyrazol -

Theghésbﬂt)nﬁﬁntlahyéé@szmmﬂndb ¢aripoxitiohs] eanﬂnﬁeﬂh@ds for treating

4-(1-
sty P of SGANSY Han PPTCHIAB) RN PVFRENy AR O HoppPaWTS,
conmésm@ﬁbmoﬂédfof ﬂeﬂff%ﬁ%?@n@tér%}éshlr%ﬁﬁﬂkébéé% disorders
eac

alts and sal vat es  of of these conpounds and
a“drs&OBQ'@Q%%Q hedpvantian furilies relates o 8compriad ﬁfe@rfat"@s(' used
in the preparation of, conpositians co ning and the
uses of such conpounds Background of I fivent i on
ilghl ¥ pot ent

The | eukotrienes (LT) are. a grouplof

1ipid nmediatops tha criti 6l es Y n nunerous
di seases, i nc|ludi ng mmt 0 deases @nd allergic
di sease st ate B 33, Leukdt ri enes:

Sci ence 220, The esnzyrre 5- | i poxygenase

(5-LO) converts ardachidonic acid into the | eukotriene
A (LTA ) which_may/t hen be hydrolyzed into | eukotriene
B4 (LTB ) by thw® enzyms LTA4 hydrol ase, or ngy react
formleukotrle LTC a catal ytic_reaction
or oy RUATRR AN AKSZP BPIR TSI SoINALR ICErem RN IS0 Ko
E have been shown experinentally to play a role in the
i nflammation involved in asthma, In addi'tion, inhale

In partieular {he peanest inventionselatgstiod- (hils-dusrctr(1-asim-dd- RYéaZO' -5-

yl) pm\W1ﬂﬁo}n9ﬁén¥1ﬁém1ydm Qngﬂmmhmo&a%% AR tosal@{[achlrﬂethyl-

have al so been reporte

1H- Pﬁa&s%ylmfvn&%tb@@hﬁngm&tramr@ﬁzﬁ P¥TRBrRATROXANES | S arm o to
phaﬁﬁéé@@&élfy é’dcfe}ﬁ%‘!.’)% §éﬂsBc¥rfd7§‘olv£Q§%¥ ?aéﬁ'—’ l)S ﬂ'ﬂ%e c@?r)po?:zas and to

Activation of the I'i poxygenase pat hway 1 eads
proqe@wmefomtb@ymrmat@rbfofa intgrrpediates psed ninl dereRrepgration of,
cal role of
corrip%Hu'ﬁBﬁér%xgﬂgungg%rgj tﬁg?xglé'%&;sﬁrghr esﬁlgpg(?%ry di seases has
been denonstrated using v

Background of the Invention

The leukotrienes (LT) are a group of highly potent lipid mediators that play critical
roles in numerous diseases, including inflammatory diseases and allergic disease

~ states (Samuelsson, B., 1983, Leukotrienes: Science 220, 568-575). The enzyme 5-

lipoxygenase (5-LO) converts arachidonic acid into the leukotriene A4 (LTAs) which
may then be hydrolyzed into leukotriene B4 (LTB4) by the enzyme LTA4 hydrolase, or
may react to form leukotriene C4 (LTCs) by a catalytic reaction mediated by LTC,
synthase.
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several animal nodels of LT deficiency, particularly
5-LO knock-out m ce (Leuchron Contract No.

wérdad063he22001- 01521 , Revi ew, The Leukotri enespct/i1B2007/003518
Signaling Ml ecules in Chronic and Degenerative
D seases: Byr um R S., Gowdet, J. L., Snouwaert, J.
Giffiths, &Koller B. H (1999), J Irmunol

N. ,
Leu% rﬁgﬁgé CESE)% %‘f q;gve %\ﬁ %oﬁ&{ﬁghﬁ\%gﬂﬁ% @thay arole in the

inﬂaﬁem&tlm @Dd)l\lle.'h in Mthmagmﬁeddltlbn InmaleddIT.C, 16, le6iRRderte?2R4 (L TD,)
| i . .

navgbeB) Tehdrdl o h S pd Db dHbcheilorb eyt stydied in human

subjeotseILTmaohrmiaLTlnshaag aalstsbeastrépmtednm pddsilyicausehimigratisn of

nfaRR, colingo st mays Oeige! Khes, Vel thizkan’ o

Ilpoxygenase i nhibitors, see H I\/Iasamme and L. S.

ACtIi@tw o& Ahe ép"p?’ni&@%‘lﬂsﬁdggkﬁ (9)391 Lg%lpg a}euﬁ(ﬁgeg]osyntxéms of a

nunfbe(’3of4 rblawﬂﬁﬁinlibtbryl leukotriene lipid mediators. The critical role of
i mi dazo

henyl t hi o) phen t et r ahydr o- 2H
'e”k@t'@&PBo&‘aﬁ“‘%{E%\/\égd W?BB@) 'SFégqge&aﬁ P8RS ﬁ"lﬂ”?&%/téal using
sevéral ahifnal Hﬁ)o@lsggfl”b.'li Q@f @&%yEBaﬂlzﬁlﬁﬂI? B)-0 Fh@él@out&nﬁ:er(ﬁéﬁichron

nhi bitors_ that are good

CO’E’é‘ﬁﬁNaa@bg” %390591@1 AFRvIEY. orhe lservéselr@ngﬁo%wg@@a Molecules
in CRRSHESNd DB@éﬁ&ﬁﬁvé"D&@aée%V@yﬁJrﬁfRS@' esuieYi J. x SHylwWaRMEJ. N.,

OpertleS articul a Sulta I provi
GrBhaL B 5 Kot oot 9S4 By Ja30ica4b a6 e, M. B.
Staﬁdlfil:?d eff §CtL%1ch§WT_Hr|Y Qfoff%?el\/i ny. egfrie&r?' ﬁ)f@qigigé @&M@n M.

now been found that are and sel ective
(199&ihiJbi/merunodf 767 LE622h2R9r dwianditionpairuags thatgintesferecwith the

bios&h@fegiseénot Qctidﬁoﬁie L$OHROL HlSn kRSBt nai Hgvé'P.rﬁlediEat%S aogainst
0 nent o e present I nventi-on there Is provi de .
asthina angh eliergicohinitisr (Rrhzeny V) F., tarael, phéQiBweet PcHI99g), N. Eng/ J.

Me&‘C 9%5’ t qg%—%og?h?—'of"@ red) le%atafhd‘{' %nﬁ (BI)OX))gQ r]nllﬁblt see H.

ano enbo |nven
Masanum arsl lpSoMetVind Sa.: AonpalRepods irf Medupiraal Qhayn:lstram@lgsg 24 pp

ically acceptable salts and sol vates
T BERERG,

ot her enbodi nent of the present invention
is directed to a conpound of formula (1b):

In particular, 4-(3-(4-(2-methyl-1H-imidazol-1-yl)phenylthio)phenyl)-tetrahydro-2H-
pyran-4-carboxamide was previously tested in human clinical trials (US 5,883,106
and EP 0787127).

There is a need to provide new 5-LO inhibitors that are good drug candidates. Such
5-LO inhibitors should show good potency, possess high levels of selectivity, and
have properties particularly suitable for providing effective treatment while minimizing

or eliminating side-effects.

Summary of the Invention

Compounds have now been found that are potent and selective inhibitors of 5-LO,

and provide superior side effect profiles to those compounds known in the art.



and pharmaceutically acceptable salts and sol vates
t hereof .| n anot her enbodi nent of the present
wo 20803495, there is provided a conpound of fopeiB2007/003518
(V), useful as synthetic internediate for the
manuf acture of a conpound of formula (la) (V) In
anot her enbodi nent, the present invention relates to a

l. . . i cal
L R

(): above, for use as a nedi canent. Another enbodi nent of
the present invention is directed to a nethqd of
. treating a disease, disorder, or n, erein
the di sease, disorder or condition|is se ecﬂgH from

t he group consistiq}/ ast hna_a K type,
eti ol ogy, ol patho@énesi in ph ar as{hnma that
is a nenber ||sel ect ed frJ the g pnsi st gpg of

at opi ¢ asphire HT-Rfopresast M _afer gi ¢ ast hma,
at opi ¢ BNonchi hedi at €t ast hfa, bronchi a
asthma, essé¢ntial true asthma, intrinsic

extrinsic astqnp-Caused by environnental factors,
essenti al ast hffa of unknown or i napparent causé)
or a%rrﬁé@éllti‘éaﬁ%ﬁé&@ﬁtabl@éaﬂ%dtéo%a?é¥H%F<?of, WREBNSRITRIFOMH.
ast hma, exercise-1nduced asthna, allergen I nduced
5 asthma, cold air induced asthma, occupational asthma,

In aianh%?ténYﬁ%dﬁﬁélt&n& tﬁléuglfr% R YnRAEbR" fh%h IeS: gfb@?&edt% compound of

protozoal, or vira ection, nona IC as
formule(Ip)ent ast hma, wheezy infant syndrone and
~ bronchiolytis, chronic or acute broncho striction,
chronic bronchitis, small airways fobstr{cti ), and
enphysema, obstructive or inflanmatory lairmays
di seases of what ever pe, etiolo p Fhogenesis,
in particular |lan obs mrat o ai rways
di sease that g a n1the°%roup
’ pneunoni a, chronic
obstructive pyl nonary di sease (COPD), COPD that
i ncludes chronic brjonchitis, pul nonary enphysenma or
dyspnea associ atgd or not associated wth COPD, COPD
that is characterized by irreversible, progressive
and gharmgecuipaltyrarceptoble saltsand selyplesdberegf. di st ress
10 syndrone (ARDS), _

Another embodiment of the present invention is directed to a compound of formula
(Ib):

"H,N s

15 and pharmaceutically acceptablé salts and solvates thereof.



10

15

.20

25

exacerbation of airways hyper-reactivity consequent to

ot her drug therapy and airways di sease that is
was@eesabed Wi th pul nonary hypertension, brongdi/iss0mafo3sis

what ever type, etiology, or pathogenesis, in

particul ar bronchitis that fs a nember selected from

the group consisting of acute bronchitis, acute

| aryngot racheal bronchitis, arachidic bronchitis,

catarrhal bronchitis, croupus bronchitis, dry
In anoghiet rRrebagdimen; elctheokreseritinyention, Besmdmptavided a compound of

forn@ilgqv > LUskRul I%‘sgﬁ%m&ibsfnte% 08 0L AeCan (actitd BPL AR oRhd of

ronchitis and vesicular bronchitis, acute lung

formyia )@y, bronchi ectasis of whatever type, etiology, or

- pathogenesis, in particular bronghieciasis that is a
nmenber selected fromthe group cqgnsisfjing of cylindric

bronchi ectasi s, saccul aged bronchkectasi fusiform
‘bronchi ectasi s, &hpi _bron SHyystic

bronchi ect asi s, - and follicular
bronchi ect asHgN™ i p>& subj ectSin 1
treatment, conprifsing|ladm nistering to said subject a
a) or (Ib) or pharnmaceutically
acceptabl e salts am@ sol vates thereof. Another

enbodi nent of the present invention is directed to the
use of a conpound of formMVd (1a) or (Ib) or

In PBMFRAMDISHINGH! theasrestaNRtisRtdIstedd aS&LrH&&tﬁﬁ SBIRAE (1a)
: d f at nent

in the manufacture of a medicanent for the tre
or (B os phageageuticallysancgptabler saltsralidt salvates thereefd as definechabove,

for HeUPs ARARLSIdnRg of 1 asthma of whatever type,
eti ol ogy, or pathogenesis, in particular asthna that

Is a menber selected fromthe group consisting of

' - i . r.Qi.c .
A B PR B E L0 Rt v o
disease hdisordes o icbnditiorn syiierain the diseass, ldismrdermrdondition is selected

>d: by .pat hophysi ol ogi ¢ di sturbances,
fror@%%ﬁfﬁuﬁ 8&?3?%1}?%&{

Si ¢ as caused by environnental factors,
€s asthiriaadf vatsdtévem tyyfe, etidlogyvor pathbgemssiy, @ patiaulaeasthma that is

non- at opi ¢ _ast bronchitic asthnmm,, epphysenat ous .
OB R BeS sPRHET rom BB Brals faBSSU ey SERY RSy fon-atopic
ashbthima, Callethi@ dsthirid U atpic dtdnthial Q%E—wmﬁétéﬂ adsthma, bronchial
asthma, i nfectiyv asﬁhma causeq Fk% acterial, fungal,

or BP0k eSRENtE] « SHMHS okiS oSN RENAMNEISIF casthma  taused by

pathophysiologic disturbances, extrinsic asthma caused by environmental
factors, essentiai asthma of uhknown or inapparent cause, non-atopic asthma,
bronchitic asthma, emphysematous asthma, exercise-induced asthma,
allergen induced asthma, cold air induced asthma, occupational asthma,
infective asthma caused by bacterial, fungal, protozoal, or viral infection, non-
allergic asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,
e chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema, '
e obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that

is a member selected from the group consisting of chronic eosinophilic
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ast hma, incipient asthma, wheezy infant syndrone and
bronchiolytis, <chronic or acute bronchoconstriction,

wae bsogsxaePronchitis, small airways obstructi onpcBIB2007/003518
enphysema, obstructive or inflanmatory airways
di seases of whatever type, ®tiology, or pathogenesis,
in particular an obstructive or inflammtory airways ,
di at S f h p
copLaufionia® epkdy® JIRHIGNe” PUERERY Gkl foaPBAR coPD that
obiciudes |Chmrmjblmnhlt1§/ plilmenary E(rﬁmmmamsphea assocnated or

in ﬁ!)tu %330&5158 n béBBE)“ o{:b%D '?Hét n %F\Xra?{?? E@gﬂp d{%\ﬁr&ble

dyspnea 2836¢ei & ed or assocl a
t hatogr&sodeammﬂysrobsﬁdc@n iadnie vespiiatdrg distress) spsdromne (ARDS),

oy REETRABR T Wa g8 kot Bor Pl &' héreh therapy and
hypmwayse:aséasel that |s aesmﬂatem With puimhdreary Hypegtenbienapy and

hyé’é}n\éaﬂ ogw%% qy,e5 @SSOC%%? o teg?g@l g%lgtg%/rot@r)pnchltls

or thadish® &%hﬁ%r%elelcfédﬁ?drﬁ itifa1griup onsistng bSaduf@brdnehiis, acute
menber sel ected fromthe group consisting of acute

br BREoiracheal hirprehitisy rassidic, brenghitsy GteRa| bronchitis, croupus

ar BnCHItis, d?{/‘bﬂﬁﬁhttllssmfééﬁb@ AdtAnalié BRIRRhits Spro8li@B Wronchitis,
bronchiti's, bronchitis, infectious asthnmatic

br %tﬁEhY'W%CCUﬁ Pbatmﬁtq)%cﬂrhsﬁmh'tﬁ and vasigyhy bsRsbiigs or
StE&RE ﬁﬁlt‘y bronchitis and vesicul ar bronchitis,

acute lung Tnjury, bronchiectasis of whatever type,

‘et br@lnggryzptaeus phtwhageves siype, |aﬂot®gy1 |oa:upathogene3|s in particular

br Bn%?nghl‘é&%e@'tﬁat |§‘ gtmérﬁP frgﬁll tﬁg é f({og'ng?s{inf of cylindric

oup COASI St ng ronc
S abr@ublaueetasfer (sacdrulated ats'oscméojasné ofusiftinno roedriobitctasis ; capillary

capi |l ary _bronchi.ec asl 3 stic _brponchjectasis, dry,. .
oy BieDEeRls SO HETPiarfaER. 1ok RIEEEHBERER Y| Bitcuiar
anbronehieetabisdi nent of the present invention is -
ed to the u of a .conpound of, farmula (la), or,.
in a bfEEL I piie el suit Treiménts SRR TEIRe FuoupEtad 6 sai, Sitiect =
compbeneof fdrmulaige) bn(iby eapharehaeebtidally redepthlble Jits emdesolvates
di sorder or condition. One enbodi nent of the present
ther Qﬁ/enti on is directed to the use of a compound of
formula (la) or (Ib) or phar rmceuti cally acceptable

alts and sol yates thereof t he
Anot?mer embogxment 0 6}\e present mventlon is dlrected to the use of a compound of

formula (Ia) or (Ib) or pharmaceutically acceptable salts and solvates thereof in the
manufacture of a medicament for the treatment of a disease, disorder or condition
selected from the group consisting of:
« asthma of whatever type, etiology, or pathogenesis, in particular asthma that is
‘a member selected from the group consisting of atopic asthma, non-atopic
asthma, allergic asthma, atopic bronchial IgE-mediated asthma, bronchial
asthma, essential asthma, true asthma, intrinsic asthma caused by
pathophysiologic disturbances, extrinsic asthma caused by environmental
factors, essential asthma of unknown or inapparent cause, non-atopic asthma,
bronchitic asthma, emphysematous asthma, exercise-induced asthma,

allergen induced asthma, cold air induced asthma, occupational asthma,
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manuf acture of a nedi canent for the treatnent of a
5-LO nedi at ed di sease, di sorder or condition. Anot her

webtedssent of the present invention is directpd/igoe003s518
phar maceuti cal conposition conprising a conpound of

formula (la) or (Ib) or phatmceutically acceptable
salts and sol vates thereof, and a pharnaceutically

ac GRBERB! RS CRUSH by 825‘(%@ rfuﬁgg EI b I Q% r virBinfection, non-

present invention provid
pr @B&rmas@méfmap@ahwwna wheezmlnfanhsxnnsgmmed branchiglydls, -
r e u
oY GEFE, 59 SOERIEGIAAS, ol AARBL N vare
2Hop§rlrlm’mon w@mbyaema in the presence of a sui tabl e
resence of a.suitable

I t ,
© ooPeflit " e BaRY Svdhe disbebdar Sideiie, otioogy, or
r eWBMgéImmnmbambulaga. bbstmctuf/@ or iflamprEtonyTdirags disese that
? Pfjfotr‘ig erTEIiletrﬁé ﬁg,tpdp{rgm gl’Ong tl:nsnstlng of chronic eosinophilic
H wémodgaS d‘llrdrﬁ@ecﬁbgtr%lbthlteo}pphﬁmdn) dissasehygoP3Hd@FDathat
Xa ntactin
ingiudes Prenis branchiis guimonary eTpphYseRIa o dysppsa Agsqaidied or

0} ﬁbﬁ%bdél%ﬂawﬂrQOPﬁ‘F C@P[ﬁﬂhéi I‘safchﬁPé%fErﬁédV\b hrré\I'erSIble
| east one sujtable reag@nt to facilitate pyrazo

f o PFRAPSHIYVE AIMRYSIRRSY His GEFRIAATY cistrask ypdrame (ARDS),

AN gki@rb AHACSH a"I’W&S/s ‘Plﬁ/pérh'%aéifvﬁ? @Bhsdquéhito &Herp&rgg 'tﬁ’é‘rﬁp@and
process for- the greparatl on of a conpound f of mul

(| B AT dispagentba @@éé@%ateéwﬁhups@gon%hthqns@n _
f DROVERE DR WCuer i, BUELP. o patibiefiet  PAEOTA Broncnits
pym@i i @ nmembeitsetastadofrern dhri gewun Qooapbmm df aduté branghifis 5acute
4y I
ColsRERRLAGH! oo, Maendl BYptls; cofibihal B proupus
W bronahkba,rﬂw Umehabitisdinfetipys astheapic bmynichitisyprpductive bronchitis,
th v -4- L.n the
or EERBBI0lS B EPREEAAR BN i P Belteifina "o
-f oanmtbaur(g lbjurya her and furt her enbodi ments will occur
to, th Kj | the art ght of th
2 bioTGRErRSIpal avhlaveeie: APloRyafor: RENDAVSiS, oA particular
Un bmh@bﬁerswhéﬁs Ianﬂemaé.esbledtéu frBKﬁ tRé ig&ﬁm cdn@}léﬂ;.@ bP&ylindric
' a.compaoun a a
oh BrHE e Bal P OUBA 2B HeQaT o TUHIO SroBaas dsit, eillary
Ofbro’ﬁchlectass cystic bronchiectasis, dry bronchiectasis and foIllcuIa_Ir
bronchiectasis.

Still another embodiment of the present invention is directed to the use of a
compound of formula (la) or (Ib) or pharmaceutically acceptable salts and solvates

thereof for use in treating a 5-LO mediated disease, disorder or condition.

One embodiment of the present invention is directed to the use of a compound of
formula (la) or (Ib) or pharmaceutically acceptable salts and solvates thereof in the
manufacture of a medicament for the treatment of a 5-LO-mediated disease, disorder
or condition. |
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conmpound of formula (la) or (Ib) or a pharmaceutically
acceptabl e salt and solvate thereof is intended to
wo @Blsdsyz a conpound sel ected fromthe group CROBIBHIND3I51S8
of : aconpound of formula (la) a pharnaceutically
acceptable salt of a conpouhd of fornmula (la) a
pharmaceuti cal ly acceptabl e sol vate of a conpound of
formula (la), a pharmaceutically acceptable sol vate of
a pharmaceutically acceptable salt of a conmpound of
Andtbermehdo(inegnt of dwepoesent ohvérdionuisa diretted @ a pharmaceutical

rmaceutical l'y accept abl al t. of_a _cgoppound, of .
corfR TR Ehhgeing, o AEFRBLAR & Bfnlaclial of AP Brmasegtoaly
accapfablepsalts dndfsofvatesithere6f, ahd anghasmpéauticalbeatce p@bleyexcipient.

accept abl e sol vate of a pharmaceutically acceptable

salt of a conpound of formula (I1b). The phrase
Andtmmwéﬁﬁbﬂ the prdsmt Lmehtidm pliomdelﬁ @eﬁob&sqrtoaltﬁe‘ prebagition

anmount 0 u or pharppceutical conposition, ofr
of & G AR  TRR RS SR oLy CRRIRER 1 t ho case
congdctif@ "2, Aadifiefodce®pABNene Wit  AB![ifriispropy SRR phERNtetra-

achi eve theg\?oal, of treating the rel evant

|
hydvé\gliﬁél‘ﬁyﬁﬂﬁ‘."‘c?ﬁ@x? 9 i rtbgt presence of suifapler Bpse tand in the

 prestaeldf ResuitiBleRoRRAT loptioARN Witha SithbiNAfiforAl RRIGEhE® remove

qgualified, neans adm nistration of the conpound,
the preteRtNdeatouRa for hBBRIOPTIRIE tiRe GPRIIEMREIalele RiPHWes 4-(3-{[3-
ﬂuoﬂf-@(?—!Me"lﬁ)HWF-l-?ﬂﬁkéIlﬁ{rrlkﬁﬂénylﬁHBﬁQ{eth-?et_réﬁéFOQQﬁl[ﬂ)ﬁgn-QE
curative treatmnent. e term "preventive treatnent,
carkoxaidal herein to describe the present invention,
hatsd o oh; "y . ha ]
conEAG, 0443 WLy, RSl BB e

i nat I's ad O a subject ‘to

. 2H-fpyean-4-earboxpeden with oafdieaslo ane ravitablecigagemigta faciitate pyrazole

forn?éf%h%%;roo@%%&%rﬁﬁé%d&f@r flg.t or member of a

population that 1s significantly predi sposed to the
rel evant condition. The term"palliative treatnent,"

Ao SRRIFEELA B8 pRFL N Do LGB bR B roqion
of agonipionad iobforinsladttvhersiretherocess coutprises: t o renmedy
conf3 kBB el EATbL A i ot ot ne

suitabrld eedgent tp Ecilidte gyrazble foimeatioal to\produceancorhpaund of formula 5-

Non- |.i m t.i.n X | es inclu reduction in pain,
(4-bgp rgg%f}ﬁngbﬂ;r%g@f-‘ﬁrﬁ;pg r?ﬁ‘)??’ @\')g?he"The term "supportive
contactiag thens-(4-basnophedylermethyit tH-gaseolielvdtht ) eornp &K NG 4-{3-[(tri-
isodrgﬁly?sqltyl)t%po’]phenyl}tetrahydro-2H-pyran-4—carboxamide in the presence of a

suitable catalyst to form a compound of formula (Ib).

Other and further embodiments will occur to those skilled in the art in light of this

disclosure.

Detailed Description of the Invention

Unless otherwise indicated, in the present invention the language “a compound of
formula (la) or (Ib) or pharmaceutically acceptable salts and solvates thereof”’ or “a
compound of formula (la) or (Ib) or a pharmaceutically acceptable salt and solvate

thereof” is intended to identify a compound selected from the group consisting of: a
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nmeans that the conpound, pharnmaceutical conposition or

conbination is admnistered to a subject as a part of
w@ 2008063780 of therapy, but that such therapy isoBiB2007/003518

limted to adm ni stration of the conpound,

phar maceuti cal conposition &r conbination.

Non-limting exanples include adm nistration of the

u o [ b [ e '

corr\féatu' ﬁa %?{og%ufaoﬂgg:‘éaipnggg%c%gﬁgﬁﬁ bc?c%ﬁta%lénégftadg 2% l{:%“ﬁfaound of
forraulai(kai),s4 phadnunceoficallheacceptpbiarmblwate oba‘commbunrh ofMfdrinula (la), a

oA A ABAAE) 48 B HOERl e o, gt of o

conmdmndméfqmmﬂieetla)i aeompalhd at iovraular(Hf)Ia)paanma:eutically acceptable

- saitpl] BBl o R i o R RGP s D AD B BRI of 2

conﬂimpdneﬂtfonﬁu&u [IOr bhat eat bﬁamaceutTMyt ateaptasiet esladtevef a

ed herein to descri e present
PhayTiGRHEEl, a5BRIDA TRl OT Ao RRBO SR T e ot | ca
conposition or conbination is adn1n|stered to a
subj ect to nodif he upder| yin ressi on or
TheeQLh'JB?%thG@Pth'Q?H%&%?FtB’ﬁ sBlenaPd S A lif fishpmeunt of ogpound
or ;marma@émélecdmpmro@ear hePEdrABIREY aHRHITBf AdtivBNRgreBRARdN the
for |lung disorders, inhibition of progressive

(F
caSﬁ@.f\?em ation tharapy. ThisemewrsPrepmpinaceamennt wil asbipye the goal
oﬂ,@@%d)%rrgleggﬁdcdﬁumhndl seases or disorders, and the

ke. The term"curative treatnent," as used herein to

descrl be the present invention, neans that conpound,
ThePlRAhMBesidal scmoﬁérﬁfn% %scﬁﬁé’@lé‘??és%ﬂt |n§/egtlon and unless

admnistered to a subject for t ose of ngi ng
otheriised aualified, omeANsor Inlstﬁ@t@ncmfpltlee ec¢rem>md omrhampaceutical

t t

con&%@ﬁob Ir'ég g?hﬁ@ﬁ%ﬁ@q g)%fgééza EF Sﬁtfa'tﬁ% gﬁ‘ﬂﬁbgﬁ, tlﬁgh&mgé, rﬁgtoratlve or
curaftygpkeatrdentf t he i nvention" as used herein, unless

ot herw se specified, nmeans a conmpound of fornula (la)

or (I'b) or a pharmaceutically acceptable salt and
Thestermdpeaventier teatmend,” csfusedcheabiovie, demdbarlhe present invention,

kS0 A AR GRS PO ), et

admihistered&r @ subjedbiobinhibit or etdphbeagleeaﬂm@wdmrbn tffoen occurring in a

oo bR obH LS, 5 L B R ar

predjsyosieddo thelfetevaahgonditibs. of t he i nvention may exist in

-a continuum of solid states ranging from
The term “palliative treatment,” as used herein to describe the present invention,
means that the compound, pharmaceutical composition or combination is
administered to a subject to remedy signs and/or symptoms of a condition, without

necessarily modifying the progression of, or underlying etiology of, the relevant

condition. Non-limiting examples include reduction in pain, discomfort, swelling or

fever.’

The term “supportive treatment,” as used herein to describe the present invention,
means that the compound, pharmaceutical composition or combination is

administered to a subject as a part of a regimen of therapy, but that such therapy is
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fully anorphous to fully crystalline. The term
"anor phous' refers to a state in which the nateri al

wo 26b8@6d4001g range order at the nol ecul ar | evel p@neB2007/003518
dependi ng upont enperature, nay exhibit the physical
properties of a solid or a Piquid. Typically such
materials do not give distinctive X-ray diffraction

hotggvﬂt% qgr g&%{)nrlé’l’mfnloﬁ Gfd?l‘\@ déé)'g@ﬂ)uh pgiéﬂ"g zfédtlgﬁ %rﬂgosmon or

conhiimationg, Nen- bmamgeemmpiesoahcldde oadmlqwlrdthm oqfetfta esmpound or
. C A
confafidcn, B it sAIAELE A8, Borda O YlAReGlerdng Sigepy; and
ad_mlmsgra_tltm ofi the'compiband ot oombmahordwpllnasferthe’r odmbidatiohef drugs or
ferLal [ e L e nt er nal ucture at
o Thas ey ke eal PSR S RoBM A BHENSE iy bmbrace
prevélﬂlﬁle,aqidllmnvp,atrbstbratiwet br dafratived treatkent, Sparticutatyerwiers the
heated suffi lC] Ient B/ \ﬁa [l al sogﬁ)xhi bi@};heh
°°"b°r°<5‘88?t°|' apPacEYtCRLTNPIsIonE ke RIIRYIEds Wil P08ihey cpponent
of supportide tteragiar act eri sed by a phase change, typically
first order ('nmelting point'). Conpounds of the
i nvention may al so exist in both unsol vated and

Thes BrmatréglofativéBreatrhént!” eishuseiPhardireto d§scibe dhd @r&deht irfvention,
descri be a nol ecul ar conpl ex conpri si ng_the conpound

mezfs 1 hat | iPerfQRRPUIRd BNATHCERIHe EPTBORNRIUNET oforphiBatian  is
adnﬁiﬁifstéré&]% r@%}écp%lmmrycm ahaauyagir bﬁsgtreMr%Hle%l logy of a

for exanpl e, ethanaol term ate' is enp

 congliien. Nanwimiting, examples mge awwaSﬁdnJe@advaxpﬁaﬁw ¥elume in

one?%ﬁde:E\/h?) fdPVERY WRBrderS iAMbiibn R PPEdIERivE ‘P@'R)eebﬂé”sgructlon

her than salts and sol vates) whereinh the dru
redugtioncefshioaekess ﬁg@(@@jﬁ%@ﬁgrﬁor@la;e@w@tgemseaqes or disorders, and
the fk&®1 chi onetric or non-stoichionetric anounts.
. Conmpl exes of this type include clathrates (drug-host
i ncl usi on conpl exes) and co-crystals. The latter are

The Yef? a({dré(tuv@efré&ﬁ%n?s s’ o héﬂeﬂ‘? t(goun d‘ﬂi&iﬁ’\& hré%%Hf frfention,

constituéents ar e
meanﬂtbampmmurcopharmaceumaép@mposmm ontmmmmiiocm ialadmirtisterd to

I f I fagoll ' S
o ORI nE Ay GE UbEadd /B8 b C5 S ion,
or thaidhe disehse sadisondef isamdstectable a;ﬂercsuclh)jrepﬂn;mtcal Iy
gri ndi ng the conmponents together - see Chem Comun,
17, 1889-1896, by O Al marsson and M J. Zawor ot ko

“Co('rip(b(mds oFdhe d@ngatien’alor “a\wdoawouohd nafl thie- mwemrmnlé% used herein,

h Sci 12
ol Bl ABGutac 1B'vHhs e atuphl Al IOBREOe) o (o) or a
pharmaesutically seyepialse saiti &id solvatesethornsf,pds defiied above, and an

isot&r)rlggl%ggglgd compound of formula (la) or of a compound of formula (Ib).

In the present invention, when there is doubt as to the agreement of the chemical

- name and the chemical structure, the chemical structure governs the description of

the compound in question.

The compounds of the invention may exist in a continuum of solid states ranging from
fully amorphous to fully crystalline. The term ‘amorphous’ refers to a state in which

the material lacks long range order at the molecular level and, depending upon
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or liquid crystal) when subjected to suitable

condi tions. The nesonorphic state is internedi ate
wdslgeanod he true crystalline state and the trm/iﬂzm(msls

state (either nelt or solution). Mesonorphismarising

as the result of a change il tenperature is described

as '"thernotropic' and that resulting fromthe addition

terripbraAure® AR ASAIBRAAE [);‘)hasus,éicﬂ?ia?%lwbﬁé sBlid QPQtliﬁﬁ g TY%ically such
Iy

solvent, T's descri
matesigle dhaopaive rdistiactive Xtray rdi cttqrbpaizternempha@dg exhibiting the:

proeﬁrlﬁ%1 bPSdotf ard iR m?fnlayf de%’?lgea %(Q:%dﬁ'ka"o Upﬁ&%ﬁ%\ge 3 change

possess an I onic
from sgdms’rweiyudomron@mas @ccers(which issharsicter§é@Hdy 3 chamger of state,

PR 5B LT Bl R R Wi e

in v@tichathte, mateniaElias acng(llﬁdmﬂieded\mmhdl, sti¥ilg .at Ahes onolecular level

and G4 A SRR Bopd RS SFE Bo S suen el
whmhpated(kufffomnﬂydmll mlsuf mlbiptmel pabipertiestafad liquid obutt fhe change
net abol it s i n.ac
rond s 10 65T B siEreRa B p Bhasn shiangs) adtivgly Tk et Deting
poirth. met hyl groups (-CH3 -> -CH2OH): (ii) a secondary
am no derivative of tertiary am no groups, (-NRIR2 ->
-NHR1 or - NHR2) (iii) a phenol derivative of phenyl
Corfipbigidsest the fiventton |Fiﬁ#ﬂ'&lso 2Ridt (i MothaursevBRdYAnd s@Gated forms.
derivative, o I ncl uded

- The,Jerm; SOVALE &Bif’g g?r hip W%%ﬁtamﬂ}%?wéfowm[' Igx gomprising the

conﬁio@h&obﬁ Offfel SnvethBONELAH Cal %ﬂﬁﬂf&néﬁd bAHSUANEST GnkOrdFs more
t he conpounds of forrmula | , including conpounds

phaéraaﬁwtlpﬁlwg apepriakinasPivand mplseulss, faom@melm effianol. The term

‘hyd¥hie! idr I@Jedlﬁl%rpéalﬂgbﬁeﬁth§%@;fr Al 'so included are
acid addition salts wherein the counterion is

optically active, Conpounds of the present invention

Als& fIudes Witk tﬂe 3ddghd bﬂﬂe?ﬁ\}ehﬁo? B rhﬁﬁ%’o’rr%&n@ﬁt ddMipI@kBsBther

substituent of a corrpoun ormu
thar saf @nd ssivates)nuheren We, dingt anda at igashione @tberdcomsonm are

pref\ﬂ"ttlnfﬁfuﬂh*oh%‘(n%y rfb‘?‘\vﬁouﬁﬂloﬁ'f%'tr#d ta}ﬁoﬁh :S%rﬁﬁlégéé %f this type

are partlcu ar suita for
include glithratesn(dreg- boﬁetncuwnrmmemsamdt c@sryStais aTher iafter are

tyanﬁ\ﬁSde‘ﬁﬁ%& as Pﬂgﬁrﬂfee&g(rbﬁe%sy o %?ran!a@g!??u%? l:{n;c'/st%en@%hlch are
bouad degethér thraught none¢oviatent anjmaoum bot could aj[sode aiqoaipleleof a
neuwafem%ﬁeicgle with a salt. Co-crystals may be prepared by melt crystallisation, by
recrystallisation from solvents, or by bhysically grinding the com'ponents together -
see Chem Commun, 17, 1889-1896, by O. Almarsson and M. J. Zaworotko (2004).
For a general review of multi-component complexes, see J Pharm Sci, 64 (8), 1269-

1288, by Haleblian (August 1975).

The compounds of the inventidn may also exist in a mesomorphic state (mesophase
or liquid crystal)'when subjected to suitable conditions. The mesomorphic state is
intermediate between the true crystalline state and the true liquid state (either melt or -
solution). Mesomorphism arising as the result of a change in temperature is

described as ‘thermotropic’ and that resulting from the addition of a second
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addition salts thereof. Suitable acid addition salts

are fornmed fromacids which formnon-toxic salts.
wdr@epk=ass i ncl ude, but are not limted to, thepa@gadé# 003518

adi pate, aspartate, benzoate, besyl at e,

bi car bonat e/ car bonat e, bi sullphat e/ sul phate, borate,

cansyl ate, citrate, cyclanmate, edisylate, esylate,

| conﬁ) gﬁil[ §ucﬁ Y ?%reor aghﬁﬁg%l%rﬁéls%e%% & ‘l)g)lhléﬁfér be%pedunds

uorop at e
thatHyajVedblalpﬁ’terd@l d:mfcmrm Isetropiy thesbplasesedrbrdescalegd as ‘amphiphilic’

and%ﬂgg 89 i’n%ﬁ{éu%%' ﬂl%cthégg%é}% %'ﬁaigﬁlfzﬁgﬁc(}h?%e%?@ a.I Scoo K, or -

onat e
Som*hbh}nbanmlc EsumhrasyNaﬂ €CHg)b )cmalamtagagl, group.r Edranore information,
. I

a9 B7 T 0 oarishares pdcA, Stuart, 4"

Edutpnpr(EgWatcaAat(ﬁd 1:9a0):harate stearate, succinate,
tannate, tartrate, tosylate, trifluoroacetate,
1, 5--napht hal enedi sul fonate and xi nof oate salts.

AlscHirsiuriekdt witisif thei stoparst thesmventon étbsrﬂetbﬁolftéé rmd:onﬁ@nnds of

hem su e and hem cal ci um sal t For
formlh | anptbis. SOMPAMIE HNed n LA YRan GSBRRSGRton of the drug. Some
exampRsBIeRithbSIRés lﬁﬁcbérdai?dﬁé)wmﬁ tHeSiRvert@hasdiiqy, and Use
by Stahl and Wermuth (W ey-VCH Wi nheim Gernmany,
2002). Pharmaceutically acceptable salts of a conmpound
<gf ah aymaané{r@) d&rvanmbmsmgtgreabé %cm ceRtRidE): Sal t s
a compound repare ;
w}aﬁﬁ%n%ry@m'%d%\f%a@f e(rthryamm@a&qnsg H&Bwpbcm*dR or -
qu?)orrruIa (la) or a conpound of formula (Ib) with a
desired acid; (||# by renovi ng an aci d- or base-labile

(1 arbenplderyativpofinheyiameiatiesbPe br@l@'ﬂk@ﬂdof a
mMMyﬁé atid'd@Hl&tive éﬁ‘EFn(Pc;e éﬂoﬂf) Fdl\)sz)A E8BYLr ting

one salt a compoun l'a) ‘or a conpound
of formula (Ib) to another by reaction with an

Incl Y WithihahE s@ﬁ?}éj oﬁ’_?}heb geﬁ’trl pé(ntﬁﬂ 4 st re%fg }r?ﬁl? g%éo%tnc

exchange colu esen |nve 1 oNn a
isomgrs apHdtaueowarici founs pf tmc@mmundsmcﬁoromla da.l nhglhdnbgldompounds

eXhlv\Eﬂy q"HBI%S'[h%F\ él’%rngph aOf( éc%er%rm CQI{H) ﬁ1ac d Sg(;f %q%gﬁ}g l’fﬁg{/ H%eof

I n one or & At one are rep
Alsa indudedrarenacidriadditiombalts, wirreindhe avuntedomis cpticallyraxtise,
nunber different fromthe atonmi c nmass or mass numnber
whi ch
Compounds of the present invention can form acid addltlon salts, by reaction of the

amino substituent of a compound of formula (la) or a compound of formula (Ib), with a
suitable acid. As the salt form they may have solubility characteristics that are
particularly suitable for a drug candidate, in addition to other desirable properties for a

drug candidate.

Pharmaceutically acceptable salts of the compound of formula (la) or
pharmaceutically acceptable salts of the compound formula (Ib), include the acid
addition salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts.

Examples includé, but are not limited to, the acetate, adibate, aspartate, benzoate,
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predom nates in nature. |sotopically-Iabelled

conpounds of fornmula (la) or conpounds of fornmula (Ib)
wevsgenes al |y be prepared by conventional techoi/ipeer /003518

known to those skilled in the art orby processes

anal ogous to those describédd in the acconpanyi ng

Exanpl es and Preparations using an approprlate

besyl‘éﬁit 09|'c§|®oh¥te|/é%|?l%r{a?@| B%@%ﬁfe/élfbr@t@c%o% Qﬁmsylate citrate,

nonl abel reagent preV|ous y €

cycliawtt%;ﬁdctsadat@w | fetmatenfymaiate. o cereiamgalcpnaﬁeoglucuronate
hengﬁﬁfmﬁ%sgrgﬁse iﬂé‘ﬁ?ét@m ﬂﬁl(‘jrﬁghlaru‘ié%lm ' Vrgld'r(%%ﬂfb%r’bromlde

are usef and/ of substrate t
hydmmldell@atdeonlsgthmaé% lquteter amaleiest imaleateot mplopate, mesylate,
an
metb&l?ﬁlPHﬁFar lfpht@#te ?nﬁ )}i’élg lrﬁcr:or;dg'éage | #41\%’(% o‘??ta{% oxalate,
paimoitale, ofpamoate, poph@sp@ateﬂmrwm\dy phesphate/flihgditogen i ophosphate
Lputi ' h [ S iu '
pyrsiiingle" | BBcMiralt, ISR, | SERARGS DiaR, At Bovite
trifluoesadetategl, S maphihaleatdisulfetatdand xinsfoate daltsy, f or '
exanpl e, increased in vivo half-life or reduced dosage
requi renents, and hence may be preferred in sone
Hensisaltsuofsacids and b3sbs mdyualso bevibtredydst exarnplerhetisufphate and
h éagto es,. such as 1 1C, 18F, 150 and 13N, can be
ety ﬁaﬁ ‘Positron Em ssion Topography (PET) studies
for exam ning substrate receptor occupancy. As used

For. asrqyé]v\hgta Pszlfttgglregnqaétgf la'gq dbgat)cﬁ(dofd bﬁmeas egggg%g | Salts; Properties,
SeldctibRl shd UseBy SeHhs 8AG WerfiuBD(Wikly-VOH, Weftheirh 0Bermany, 2002).
(particularly any pathol ogi cal condi t | ons),
respectively, in which 5-LO plays a role, either by

Phafaédudicalff a&ea@blé §eﬂisfof ddoripound LPférRtif (1) or pharmaceutically
| eukotri enes be rel eased, or other |ike conpounds

accepiarle 313 At etqomp%mdé%ftfwaw'a §bhmay henkrepares bys are ef arpre of
threkmdtRsense to 5-LO. It has now been found that a
conpound of formula (la) or (Ib) or a pharmaceutically
acdBpt dD easting asomraynd of dormis dal of 3 qgamquemqirfmrwula (Ib)
usgftila delired BEigt r eat ment of a 5-LO nedi ated di sease,
di sorder, or condition. Exanples of 5-LO nediated
di 6dasery, remevngi@nsacidr or bars-labil eroteetinguaneup itam ar suitable
nObrdclfloh Bz bompBbiFsbmaAafaparag | er gic airvay .
di seases, disorders, or conditions. Exanples of
al (i®r giky convertivg-crie saitpfa compenddif Serauda (1a)ibs s rcdepsund of
or [ [ S e
Ot AR HIbPRS ahBfEH 5 EhEd! e@g@gaﬁ apgtbBfd oA, i W base or by
means of a suitable ion exchange column.

The present invention also includes all pharmaceutically acceptable isotopically-
labelled compounds of formula (la) or compounds of formula (ib) wherein one or
more atoms are replaced by atoms having the same atomic number, but an atomic
mass or mass number different from the atomic mass or mass number which
predominates in nature. v

Isotopically-labelled compounds of formula (la) or compounds of formula (Ib) can

generally be prepared by conventional techniques known to those skilled in the art or
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- recepiRfioce

ast hma of whatever type, etiology, or pathogenesis, in
particular asthnma that is a nenber selected fromthe
w(ggz@g,mgq@gnsi sting of atopic asthma, non-atopi cest/E8e7/003518
all ergic asthma, .atopic’ bronch| al | gE-nedi ated ast hma,
bronchi al asthma, essential*asthma, true asthma,
intrinsic asthma caused by pat hophysi ol ogi c
by suoééwégaaﬁeﬂ‘sgo@xtd tﬁb%deés%hB@@ i AN SCHYpSRhG EXIRTMIY and
factors, essential asthma of unknown or | napparent
Pregafgtiens UgiRg ANcanRFoRiate igptonicaliydabelied raagentdn place of the non-
|abeqqulpé/a°geer,'qp @,;ﬁ,uggtémeye@(erm se-induced asthma, :
' ergen I nduced ast hma, cold air induced asthma,
occupat| onal asthma, infective asthnma caused by
Cer{%ﬁﬁsﬁ o'gﬁcjall fa‘b@gxﬁd corﬂ SrE W fornffia Wféraé Wh@@?ﬁds%rlncorporatlng
nona rglc ast nC|p|ent ast
a radipagtivarisotape, bre)ns,efuldnydrus and oh rsuhstmtertlsmd@tnbutlon studies.
Thet?%&%&%qgﬁbﬁéé:ﬁ'lh@rﬂ h& tho Bhé cQIrb‘aﬁ oy [.é.S“C,SéFBldart%ufa‘?@ytﬁeful
struction ma, obstruttive or
for thisfiusposetio wyevaofrthaly easb sfsawponatuom\/a'ad eaegly ngans, of detection.
eti ol ogy, or pathogenesis, in particular an
obstructive or inflamuatory airways disease that is a-
Substitotian wsthl beavier fsotopes heichr aru deateriaims tilen gHpimayh afferidc certain

thergpai Bdusiast RIS et B el i i e

~ increadeno iranvivoehgihlfe com reducey squsage agoiterdbstd, @anhd nigénce may be

fass(zci ated with tC(PD, COPD that is characterized by
Preteired IIET AN FECUMFAYSEssi ve ai rways obstruction, adult

respiratory distress syndrone (ARDS), exacer bati on of

SubBGY Sl o el SHIEES, AR P 'Sski SPed h can be

usefaH lifOPGdityorh YERRIEEIBA ST SbgraghyO (RETY isfudids Ydrabearsihingy Bbstrate
eti ol oggad_‘ or pat hogenesis, in particular brfonchitis '

Gfenber selected fromthe group consisting of
acute bronchitis, acute |laryngotracheal bronchitis,
arachi di c bronchl tis, catarrhal bronchitis, croupus

As ysed hergin, the term, "5k @ mardiated diseasels of G<Oradiatad digorder” or *

LO-RicBREdY Edriditio’ PEFeFd foVdhydiseydal His%rde?t&mb\‘lhﬁ’@ﬁ((ﬁé’tﬁcﬂérly any

streptococcal bronchiti's and vesicul ar bronchit

pathalagical ConGons) Aespectiyelymioaish £di@ Pisys st ehen fipeontrol of
5 L(Eﬁtbé“‘ Qﬂ?gtggg)g?a{ugﬂgqglﬂ@tl%ne%% |‘E)%rrje|e%§éd7l dprfother |Ikﬁ compounds

ronchi menber ecte
whoge pigsiustion peactiog ivexaserhated pesecreted in response to 5-LO.

It has now been found that a compound of formula (1a) or (Ib) or a pharmaceutically
acceptable salt and solvate thereof is particularly useful for the treatment of a 5-LO
mediated disease, disorder, or condition. Examples of 5-LO mediated diseases,
disorders, or conditions, include, but are not limited to, allergic and non-allergic
airway diseases, disorders, or conditions.
Examples of allergic and non-allergic airway diseases, disorders, or conditions
include the diseases, disorders and conditions selected from the gfoup consisting of:
e asthma of whatever type, etiology, or pathogenesis, in particular asthma that is

a member selected from the group consisting of atopic asthma, non-atopic
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bronchi ectasi s, saccul ated bronchi ectasis, fusiform
bronchi ectasis, capillary bronchiectasis, cystic

whbeekisest asi s, dry bronchi ectasis and folli cpdBIB2007/003518

bronchi ectasis. Further exanpl es of diseases,
di sorders, or conditions tHAt can be treated with
conmpounds of the present invention include those
|| Sb@fhd, nal@%ll:easlthmama@odlc Wndhf‘afl'lgﬁlmédl%d h&hmadigiénchial
but not to snoke-induced airway inflamati on
and@sthma, apseentish asthEde elue oagthma; byntddsier psthma sgavged by
as éﬂﬁbﬁ?él&bglcaﬁfsﬂﬁbédc%s SREAGK! Qé’thﬁﬁr eRaddY %? environmental
system c’ lupUs erythematosus arthritis, juven
ar fagtorsi essepalasiinm of unknowarns inpRPayentcakse, tn0@~atqw asthma,
ne%?éﬂcﬂglka%mé’n’erﬁw sBAafbus! é;‘sthmé'see)@rmgg‘ﬁ'lduced asthma,
ounds as anal ges 5 such as noci ceptive
ne@feygan hndugrd @sthms), cqidealr (ndused agtbmaf qcnepatlonal asthma,
co ( u LS, nan.
an e esima SO 6} baddrl thalh ERORIEL S UELRRRTb. non
at Ia&ergm(ﬂs@lmm iscipiepbasthmiaavhéerydnfatt symd(erae Bnd bronchiolytis,
ocardl ' infarction.indic an) ..t hr pabosi s .
o Rhielle " Relle, 'afbbantiaipli CpaEL pioeRER i, sinweys
andbstmqnbncatd emphysesa;i at ed wi t h hypert ensi on and/ or
heay t ilure uch as vascula d
£ o BB Y TATMALY ATeYs CinsRede of SETRRYSE: typpy efiology, or

hepathohagksts, St baki%ulaf bn ob&ﬂibﬁﬂé ar inflHfMmaASyHiNaYs disease that
ischema and i schemi a resulting fromcardiac/cqQronary

by b'sa?s memberc pelRrigd; fiemc e aPB"%$t'ﬂ9nj°ﬁ rGpronig yeosinophilic
r epAshrshian dhfdrié Yolshekd Painidry | §iSEaE qcoPRr! fasPBNthat

injury; (l) renal reperfusion injury; (m brain edema

or nustes GhrgNi¢ Pronchifis neulmenan ArAPRYSEMSY @i dySPPea @asociated or
SuqbBt as&digeadwitha@opd, UEHPO Qﬁatn%”cﬂgf?isor gat b)y er verS|bIe

di sorders; (p) central nervous system ers
i neragressiveopinkaEnesiructinn @dgl resmiralany glistress syndrome (ARDS),

exacerbation of airways hyper-reactivity consequent to other drug therapy and
airways disease that is associated with pulmonary hypertension,

 bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis
that is a member selected from the group consisting of acute bronchitis, acute
laryngotracheal bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus
bronchitis, dry bronchitis, infectious asthmatic bronchitis, productive bronchitis,
staphylococcus or streptococcal bronchitis and vesicular bronchitis,

e acute lung injury,

‘e bronchiectasis of whatever type, etiology, or pathogenesis, in particular

bronchiectasis that is a member selected from the group consisting of cylindric
brbnchiectasis, sacculated bronchiectasis, fusiform bronchiectasis, capillary
bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular

bronchiectasis.

Further examples o_f diseases, disorders, or conditions that can be treated with

compounds of the présent invention include those listed in Table I:
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i nfl ammat ory or apoptotic conponent), such as
Al zhei ner' s di sease, Parkinson's disease, Huntington's

wohmeesha3z anmyotrophic lateral sclerosis, nyastpenisr007/003518
gravis, spinal cord injury, and perlpheral neur opat hy;
(q) liver disease; (r) hypéfchol esterol emia and
dysli pidem as; (s) gastrointestinal conditions
including gastritis, gastric varices, inflamatory
bowel di sease, Crohn's disease, gastritis, irritable
Tabiwlhel syndrome, and ul cerative diseases i ncl udi ng

(a) Iz‘\h%%ggaﬁi%)ﬁgilnrﬁnﬂging'b%t ﬂBPnrﬂﬁ’é&{ as e epucéig n@aﬁpilﬂﬁé%hﬁa’tlon and

. iseases: such
inflarematiorpentdneed coughh as di abetic reti nopat hy) uveitis,

(b) %ﬂﬁhﬁ%y&h@:} ggg@hﬁg&? %h?%ggggéﬁoﬁlzogagﬁ&pﬁtﬁg%vgmc fupus

erythematosas aARNMS, juveaiid athritis; o3teodnthritis périchgduty brbyiitesal

nditions. such as corneal graft rejection, ocular
() rﬁ%&&ﬁﬁ%‘ﬁ 'P%ation, retinal neovascul arization (such

(d) grimgbe.asusd af i that campduridsows ngnalgedicsy, @uch NAs Gidcizdptive or
and retrol ental fibroplasia; (w) glauconma, such as
neufoRallif Yalflnen angl e gl aucoma (POAG) juvenile onset

(e) fevem@ey ueeentr@r@inqao@has@@amupﬁémisge cl osure gl aucon,
eudoexfol jatjve Og @‘iﬂ anterior ischemc optl c
() pHEU?Q%&FﬂS‘FOFﬂF@\E" YGRS hypert ensi on, Reiger's
(9) §M’ﬁlﬂjvaﬁﬁjlarlww®est SUtH wawﬂeﬁd&@ﬂ@sls ﬂﬁ%&ﬁé‘l' iffarction (such as
ocul ar I nflammtion,

POSEBWP?%’S@I SiBrpn dodiesiog atn@mP@s'% @na%saws hegriufaflufe cardiac

repdrilBicRY thjlilyS Hhd BOHpRGEEbAS dss84ARE: with ChypRftension and/or heart
post-traumati c gl aucoma, traumatic opti’c neuropathy,

fa"”&?lé“%ﬂ% yascujasorga) dapagdsiy occl usi on (CRAO): ()

(h) @gra,gﬁ{ygﬁatlh cluding type | diabetes and type ||
bet es; ?z) di abeti c nephropathy; (aa) skin-related

(1) SH@'FﬁJhS!JPB% Ischgic and herserrhagiestralezemn, bur ns,
() i eﬁﬁé' Lich ai‘%'rélh GsdHniiRtdng sclgér?@ﬁ rtahél?hi fr%ﬂ’f Egrtd'iéybgronary

scl eroderma and angi ogeni c ers, ) viral
bypasscerdsehemin idsised anocariat injury; sepsis, septic shock,

(k) &B@Hﬂnﬁ&gﬁ dry clﬁ}n?i?ngj @clast rg?:h@ﬁ'\'icare BRSO Iy

port uni oNns, CCacheXi & secontary to
(I) rénefl eenerfomioorinjes i gnancy, cachexi a secondary to

(m) Q%Hhﬁgﬂaiomﬁin%f. ci ency syndrome (AlDS),

(n) neurotrauma and brain trauma, such as closed head injufy;

(0) heurodegenerative disorders;

(p) central nervous system disorders (these include, for example, disorders having an
inflammatory or apoptotic component), such as Alzheimer's disease, Parkinson's
disease, Huntington’s Disease, amyotrophic lateral sclerosis, myasthenia gravis,
spinél cord injury, and peripheral neuropathy;

(q) liver disease;

(r) hypercholesterolemia and dyslipidemias;

(s) gastrointestinal conditions including gastritis, gastric varices, inflammatory bowel
disease, Crohn's disease, gastritis, irritable bowel syndrome, and ulcerative diseases
including ulcerative colitis and gastric ulcer; '

(t) nephritis;
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Al DS, ARC (AIDS rel ated conpl ex), pneunoni a, herpes
sinplex infections, rhinovirus infections, and herpes

wo bdo@ess6sCc) nyal gias due to infection; (dd) ipétmeoemiossis
(ee) endotoxic shock; (ff) toxic shock syndrone; (g99)
aut oi nmune di sease, such aslégraft vs. host reaction
and allograft rejections; (hh) bone resorption

(u) db ﬁélﬁﬁ‘c EI%JEJ &8s Q§érﬁ°£§’r%?ihlﬁﬁe(r¥ehﬁaqg%éé pk h as diabetic

_ r05|s di sorders repro ducttve
retlryap@ﬂwm uveitish ogglap nt!@tnemb@sm@glamnwtml opticargpes atrophy, and

age r@&'téH ﬁaéulgp edeti O}QJI{Ta(ﬁ\R%/"D)((§ R/Ilj)gfrﬁlc fd?M? uch

nan con i‘ons aenmangi onmas
(v) agphthfabxmloglealha@milt@ns,nasqqh angi o:forrlmabmgraﬁ trgjection, ocular
s 0
noo B ARNRENCH o (PSR e RTE sl s hod R GutbiBion folgwing
|muqﬂxampdknn®ndsamﬁemalmnbmasataI cancer, brain cancer,
Lt he derive

; | - l.asi .
() BRRERET T 2P S e Bl QRSsntfPARRE Maie pppe primary
opea%gtmgiaawmamangmelbsweryiaﬁbmaabs@mxeefohsmpla&dmm anterior
schEite apti ARUPAR AT QO ReLTer JPBHe STt reioftR, sy cporma
tendibradiiicomaln ¢ebvageae ' icof) GeUlar IMRINMASticHa Rl corticosteroid-
cerV|caI cancer, lung cancer, breast cancer, skin

indycgd GJAUCOMA, as squamus cel | and basal cell cancers,

(x) Bb@t‘ét Ry CRNGRS eybefictueCahd doalsfi tRAiTBas, H%&\klaa Sost-traumatic
di sease, and other known cancers that affect

glaycgman, Eppmatic QP‘i'%“%?Qﬁ}EmaJ“E’ quHa'UGHQH' a(‘ﬁﬁ/) °°§J}~‘§!%6C6AO)
(y) dittpates ﬁfctJm@ws;@:su&bééb%hd tﬁ;féon diaasteegenes' s including

neopl asi a; nmet ast asi s; a fibrotic disease;

(2) Q'?Pﬁt'cﬁlﬁﬁ’ﬁf‘?ﬂ%@b (ss) coagul atl on; (tt) acute phase
(aa)’ §l‘§ﬁ-‘?€l§ﬁ§i EbhAtidEO SRich 8RN p¥bridiid, rgc%@ﬁ'n'aorﬂw%rr?snche?ﬁlﬁﬁﬂlss keloid

formatlon gcralr rt]gs;ue formation, scleroderma and angiogenic disorders;

(bb) viral and bacterial infections, such as sepsis, septic shock, gram negative sepsis,
malaria, meningitis, opportunistic inféctions, cachexia secondary to infection or
malignancy, cachexia secondary to acquired immune deﬁcié,ncy syndrome (AIDS),
AIDS, ARC (AIDS related complex), pneumonia, herpes simplex infections, rhinovirus
ihfections, and herpes virus; ’

(cc) myalgias due to infection;

(dd) influenza;

(ee) endotoxic shock;

(ff) toxic shock syndrome; _

(9g) autoimmune disease, such as graft vs. host reaction and allograft rejections;

(hh) bone resorption diseases, such as osteoporosis; -

(if) multiple sclerosis;

(jj) disorders of the female reproductive system, such as endometriosis, menstrual
cramps, vaginitis and candidiasis;

(kk) pathological, but non-malignant, conditions, such as haemangiomas (such as
infantile haemangiomas), angioﬁbroma of the nasopharynx, and avascular necrosis

of bone;
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shock (e.g., (uu) septic shock, henpdynam c shock,
etc.); (w anorexia; (ww nycobacterial infection;
wd 200%/0¢5agudor abi es; (yy) rhinotracheitis; (ZZ)pdi/i¥%2007/003518
(aaa) sarcoidosis; (bbb) herpes virus, including
her pes sinplex virus type-17(HSV-1), herpes sinpl ex
virus type-2 (HSV-2); (ccc) cytonegal ovirus (CW);

AT . _ : e
o B OB Vb B BEShf St s
colanestple saneers -trainHigen@yr, baneasanearpepitheliad - ik daqved) neoplasia
ol BB)RRGREEIT e bl odb S, BeAUEl i, BBE St
caneérl suali as lipicanters;m@wk icancérs saephbgeat candepnsroall bpwel cancer

and%tgﬂﬁaﬁQ:gn&%(rfr?hlgﬁgcfa%ggbili@ér E’écﬁ‘c%} hﬂl?ﬁ?&erc&lﬁ%&n er{%rﬁg@asb cancer,

sorders o nél uding aprastic a
ovafiam rcanearp cdidicah rcahcgratiinge sanaee,| brebasig canoebaskin cancer such as

s R BR8 5 e RSN 58 g s
disgasa darahathpaknowmednedrstpataffpchepithelialagiis thropgtiout the body;

h he pai tensgj on headache pain; dent al
(SRR RS TedlilorE (PLEE: | (ses) comnecti ve 1i seue

- (oo) dldivgedesislindliding Hesasia;

(pp) metastasis;

(qq) a fibrotic disease;

(rr) hemorrhage;

(ss) coagulation;

(tt) acute phase responses like those seen with infections and sepsis and during
shock (e.g.,

(uu) septic shock, hemodynamic shock, etc.);

(vv) anorexia;

(ww) mycobacterial infection;

(xx) pseudorabies;

(yy) rhinotracheitis;

(zz) HIV;

(aaa) sarcoidosis;

(bbb) herpes virus, including herpes simplex virus type-1 (HSV-1), herpes simplex
virus type-2 (HSV-2);

(ccc) cytomegalovirus (CMV);

(ddd) varicella-zoster virus (VZV);

(eee) Epstein-Barr virus;

(fff) human herpesvirus-6 (HHV-6);

(9gg) human herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8),
(hhh) myogenesis;

(iii) mucin overproduction, and/or mucus hypersecretion;

(i) allergy, including allergic rhinitis;

(kkk) tissue destruction;
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(ttt) obesity; (uuu) pulnonary disorders and di seases
(e.g., hyperoxic alveolar injury); (vw a kidney
wWoL@B®ss403WW) wound heal i ng; (xXX) a mnor injRCyIB2007/003518
(yyy) radiation damage; {TZZ) bursitis; (aaaa)
vascul ar di seases; (bbbb) pél nonary edema; (cccc)
conjunctivitis; (dddd) tendinitis; (eeee) cortical
b asn T IRVAR M gg) swelling
() %ggﬁ?b? %Z’“%ﬁﬁ%ﬂ%ﬁ:@éyt??ﬁﬁﬁﬁ’& eériarteritis nodosa;

(mmm) disgrdersefdhel blopd inqludirgppipsticanepdiat is; (1111)

(o endylcaHRGbRTEs | [HEhaC BB | SpaifikitfEsis "Hhd | lumbar
SpO_n%éaritlUnﬁSUnds of formula (1), are thought to be useful
(oocjgirbsi%dr?gerrsro?mé"ﬁgfe rgérogg}itﬂ}égs%ls@cm'pa' n-rel ated

ers. Physi ol ogi par'n 1s an inportant .

(pppr iealache paire incldingnmigeaing reddachenpain, sinusldregdacHe pan, and

ten %@ﬁ?%dﬁ%ﬁd njurious stinmuli fromthe external

Mhe system operates through a specific

(qqpedentdi ppin; mary sensory neurones and is activated by
n@xi O%Jﬁ tsti mul i via peripheral transduci ng mechani sns

(rrr)(r BURHG PER 1990, Pr 0og. Neurobiol., 57, 1-164 for a
(sss) ewnmilive TiRrAntiAes or disdiderses are known as noci ceptors

.are characteristically small dianeter axons with

tt aBd
- () 9p&§iVeonduct i on vel ocities. Nociceptors encode the

(uuu)Puniendry disdederé bad diBEséli@!d. | bypefoxXi®Alveslsr djuryitil us
(Wv?gq(iéjr?gyvsltcgge?e of their ‘

(www) wound healing;

(xxx) a minor injury;

(yyy) radiation damage;

(zzz) bursitis;

(aaaa) vascular diseases;

(bbbb) pulmonary edema;

(ccec) conjunctivitis;

(dddd) tendinitis;

(eeee) cortical dementias;

(ffff) gingivitis;

(9999) swelling occurring after injury;
(hhhh) periarteritis nodosa; ’

(iiii) thyroiditis;

(kkkk) polymyoéitis;

(lliry Behcet's syndrome;

(mmmm) nephritic syndrome; and

(nnnn) hypersensitivity.

As said in Table | (d) above, the compounds of formula (), are thought to be useful
in the treatment of a range of pain-related disorders.
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t opographically organi sed projection to the spinal
cord, the |ocation of the stinmulus. The nociceptors
wabeusfogsswsl on noci ceptive nerve fibres of whi chct0e7/003518
are two main types, A-delta fibres (nyelinated) and C
fibres (non-nyelinated). TH® activity generated by
noci ceptor input is transferred, after conplex -
Phyé’lb%ﬁ%ﬁ 58 is %ntlmﬁoﬂé’ﬁtﬁﬂbteﬁﬁifé‘me&hdﬁﬁﬁ d@bi@ﬁé& ltd’ waff oVddhger
brain stemrelay nuclei, to the ventrobaSal thalanus
fromp petentially ipjiHriows stinaulcbemdhe eméfraé enMiorsBeY al he Ryemmpierates
throligh Q%Bé{:lﬁ{: §Qt of PRInTar BN B REGDhYs B5d & §étEH %g ng§lous stimuli

acute or chronic. Acute pal n be I NS S
via pgiipheral traewqmmec@amm (ﬁ@emm 1809 B@g) Newtobioé, 57,1-164

for %SUQV# C)aST’H&éeat t?(tesSpgl%' fllrﬁ)\%agacsg ﬁé&&p"f’cffts iagd are

I njury an en sharp an evere.
chaltah@rllstltraﬂycﬁrnqihdlanﬁmtawaa vdthcslow edonductigperslidgities. Nociceptors

'encbcﬂal H{e' ﬁ?enrsﬁ? %ﬁ{% Eﬁ&’ ﬁhélﬂ\z%? X{(logg %[ir%lulul\égér*r&egﬂlv?&%ﬁéfr{heir

or a spraln. ener a
topc@mphmllsmsgmmecppmuubogm et splealpa;md,ethel Incationt ofdbé ,stimulus.

oo RG0SR A AT L

typepswt-kielta)gﬁmet @wéllaateﬁ) camal riibodse r(aon-ﬁwumated)( amipe esctivity

ol BB ¢ A P i e oro

horrt, Lettheli dnseunlglr oneia Hlamlet@alrélayhﬁ&daactbahe @éﬁﬁ@tﬁasﬁﬁth&lamus and
ar t chron St -sur pain. Wen a-
therClrh G thes cPuP heif SheiraRich & R tehetla o o ol conse
or trauma, the characteristics of nociceptor
activatio re altered and there.is sensitisation in
Pair; gy gene'allePs classiid B agyie.r hiane. Acils A hadBs suddgny and

is smfrﬁr\ﬁédt hRuaBC e (egkd BF [EsBRlEis UIRAR a8sdcimbs Wlﬂiiaéi sb€cific
ht ened sensation of pain. In acute pain th
caugh e

2% ASResiticHaiupysand,is, ofm %ﬂ@ﬂfjﬁ&vﬁﬁ%t‘te'étth%émd of pain

thatR8h Q)‘éb@ruéf?er\’@kaﬁlhc "FﬁtYné%%&@flngfﬂém ﬁjr{;&@adéntﬁf \96&5@ &%ralnQor a
t ake pl ace he normal expectati on woul d be

spraifn ﬁ’ﬁu g Rain does gt wq@lyﬁeﬁlﬂhm asw@rwént FPF}YGF‘?'OElﬁgl response.
In cbﬁﬁéﬁdchr@ﬁi&eﬂzﬁﬁ s 'Ithg'WéﬂM ;ﬁfﬁ Ot?blﬁallilabé‘rsﬂuﬁ@ §Sr moR than three

ypersen3|t|V|ty ar- outlasts process and
monthks gnd depding: tq élgnﬁp%iugsygp@omaln?rm ymown@ nrﬁplam,% Common

exafple€of Rict ?zﬂﬁbé}? @erﬁétﬁﬁ bdin 3@g;ggfa‘¥nfﬂleﬁl\éﬁeﬁd li’i(ﬁ.ﬁl%pathy,

assocl ate tation an rrant act
posthegetic r&ueégla)arcarmwne&yrm@r@e back paincheadaehs.. cancer pain,

anhﬁdﬁg,ﬁghdgﬁ}dt}, Bgvﬂen disconfort and abnor mal

sensitivity ure he patient's synptons.
Patients tend to be quite heterogeneous and may

o 5 Slbsihfl ) WGP VSR, g BIE S uma,
characteristics of nociceptor activation are altered and there is sensitisation in the
periphery, locally around the injury and céntrally where the nociceptors terminate.
These effects lead to a hightened sensation of pain. In acute pain these mechanisms:
can be useful, .in promoting protective behaviours which may better enable repair
processes to take place. The normal expectation would be that sensitivity returns to
normal once the injury has healed. However, in many chronic pain states, the

hypersensitivity far outlasts the healing process and is often due to nervous system
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dul |, burning, or stabbing; 2) exaggerated pain

responses to noxious stimuli (hyperal gesia); and 3)
wdaio8/opsosiuced by normal Iy i nnocuous stinuli (pdt/esbioi@3s18

- Meyer et al., 1994, Textbook of Pain, 13-44).

Al t hough patients sufferlnﬁofron1var|ous fornms of

acute and chronic pain may have simlar synptons, the

|nJan Gfﬁfs Mj'l@goﬁ@\cl@ﬁ@é &{ﬁ?ﬁﬁrﬁa%sqhfsfeﬁécﬁ'gtneﬁféq’tﬁ@é’assomated with

, require ent treatnent strat
mala@amamrm @hertaﬂeaeﬁ\mVéW@eIf& Faltes, 2000 Scancﬂurﬂﬁér 1665-1768).
di fferent subtypes according to differing '
- pat hophysi ol ogy, i ncluding nociceptive, inflammatory
Clinégadi paious ppasent whpaidiscondaort aemabuernpmisan‘siﬁvitynfeanmel atr;ong the

ot Wbt Ko BB B2 Rl bbby 08 G sl v
varlbuapaldmmmnmsnfsmm symiptorny mum:iecepsmrﬁammutshmuswh&hoﬁay be
and i.vat e,neurons nal cord at t

iy s 8 EDOE: R nardclRTecad el o SBpifbasciy ity Stmui
(hyndmlgeapahaénd BRgiatn tpeoduved busyamrmble/r mnpaicus stimali qallodidia -

mee e ol 54" Epheh tinaer ik el Rl biing Hom various

forna fofr saiite narav glhfdrhtf q&ln Ihigy lmtaedmﬂad?dyh@tcf;]mbr e underlylng
transmt ra responsi ble for s
meQteRBEIn Pt STRCalt BRY, Mk asTe Ry crqute: SecaT, Ispatment
stratdgids Pdin @kin &lsd MeREfofeAbE diided @Y &Y n@mBeY bf aiffersHitistBtypes
Mbderate to severe acute nociceptive pain is a

accgwm e nfiffering lBaQ‘QPF‘YﬁaﬁOHY’f HWH%tM!CGHBY%oMaW% and
neufdpdtHi®paifl r ai ns/ sprai ns, burns, nyocardial infarction
and acute pancreatitis, post operative pai n (pain
following any type of surgical procedure),
NodR@plild B&iNES irfduBad By t.geurelnwlok By .rqa%eegt.rﬁai w.tﬁme p&ektial to
pai n. ncer_pain may hroni ¢ pain such as tunour
cause!rwrédl’@}auaﬁfe(@t@ af%@‘ﬁe@]‘@él by, transguationeof stiguliny pegicepters at
the ‘(’élt%CSir ﬁﬂéur?a% |v§i§' ﬁ‘etﬁ’éﬁé’% ahé& Sspihdi edrd e thet HB;\’/%P%Y their

g erapy syndrone, roni c postsurgical _
ternpaatwnsﬁm mﬂwem refaysad vpcthatspinal dracth tthe beaincwherpapain is

oo EARRPEEA 0 FORBIASE TSI Rt on s

actiyates twatypbe ofl affereot h@wa ifiatasd Myelinaied Ardalta fi bres transmlt rapidly

andI J}Eq'%&%ntsfbl?é ?c.lr scilfa? | ac ﬂﬁ{ﬁah stehsgtio%gh%ﬁstldﬂmﬁalmated C

nts, sacr0| par aspi 1’es or
fi breshtearpm;t ara slowboraje aodlcnaVey a gaﬂrenachimpkmpModerm to severe
| ast s

acul CAFHUE AT ¥ il MR R el B PTG iy Sotom
traumm dtrainséeprainsi| budng, defochidiztinfagction and acute pancreatitis, post-
operative pain (pain following any type of surgical procedure), posttraumatic pain,
renal colic, cancer pain and back pain. Cancer pain may be chronic pain such as
tumour related pain (e.g. bone pain, headache, facial pain or visceral pain) or pain
associated with cancer therapy (e.g. postchemotherapy syndrome, chronic
postsurgical pain syndrome or post radiation syndrome). Cancer pain may also occur
in response to chemotherapy, immunotherapy, hormonal therapy or radiotherapy.

Back pain may be due to herniated or ruptured intervertabral discs or abnormalities of

“the lumber facet joints, sacroiliac joints, paraspinal muscles or the posterior

iongitudinal Iigament. Back pain may resolve naturally but in sbme patients, where it
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Neuropathic pain is currently defined as pain
initiated or caused by a primary |esion or dysfunction
wo booklogsamer vous system Nerve damage can be capSeEiB0y7/003518
trauma and di sease and thus the term ' neuropathic
pain' enconpasses many disdfders with diverse
aetiologies. These include, but are not limted to,
Iastﬁecg\)ephﬁzv HeREV5OPAdNes 41 8RBhicCc cf?vo%mﬁ cQﬁ’Sﬂe partlcularly
erpetic neuralgra, trigemna Relr a gia, back
debiitatiégr neur opat hy, HIV neuropat hy, phantom | i rrb pal n,
carpal tunnel syndrone, central post-stroke pain and
pai n associated with chronic al coholism -
Neungpathicypain i enrently eefired asipainphitiated| @remsised by@ prithary |eSIOn

o e o BV R S RER g S P S A

disease parat datsi the tevine nelitopathiofpaen qmcesmassaserﬁangfdnmrdédsewnh

avefic, BelBiop Tt ing e b A% i AR o SPHER i Byrapethy.

diabetit enelkpaitty, ?r?dt Merpationeurdi@Re) tngmnalt]melﬁélana back pain, cancer
1959-1964) . 0 of pneuropathic paln .a
neufiRRY: MY DeuEraly. Pag ey iy e uParbgiiane, central

posﬁst&ikebﬁbtawe%fhdp@bine@k@dmté@ witte craomic dhlgsRsiem Mygothyfoidism,
Decost erd, §é 99, Pain Su%g 6, S141-S147. Wolf and
urefnﬁmma'ﬂp'el 9’°SLSar§é’é‘la' injyiys o %Eb'@ﬁ?”sﬁ%‘iﬁsﬁmﬂpd%y and
vitagitP8é SNléaidbatmﬂ"'béih i§ éﬁthbﬁ)g‘k%ﬁbk ntUI%éSno phslective role. It is
bnor mal evoked J)al n, such

OﬁGEWb%?e&‘F wel |aHe( hecrginabepuse s, isipated FORMEAY lsing for years,

signiffcaiiy Hé&reéﬁﬂg@ b&@%f‘é Quélﬁ?@ﬁhfe‘ {vbotf Hvd MaRAioRBH 639, Lancet,
i nnocuous stimulus). The inflamatory process is a

353¢H997- é%G"s)eTh%§Y'6Pt°6iso‘éfH@WQ%th'§@a'"c@'ﬁl ffigylt to\legatsas they are
oﬂeﬁcﬁét\é%g%ﬂeb@s r&RRODSRekR bétﬁe?ﬁhe \MFHt Yhe¢ méd éérsgsﬁ)gﬁglf &

forel gn substances, which results I n swel

Decsaﬁefﬂ (1L |Hé'na$HPpTaﬁ WIA 1997 kaftamdwawomﬁw Lancet, 353,
195§5’9§§ irn rﬂaﬁe%u%hgafﬁos\?/hﬁﬂn@ﬁ‘ b@f&@t{rﬁ%&( and

Rheu d| sease IS One o e conmones _
par%smal er amrorlaﬁimobeq paipnslich asiypieraldesia Klogeasmﬂnsnivéys toa

noxiglﬂ a{)ﬁﬁﬁ@géﬁ#ﬁllcﬂfg&%&% Jltglt@a%%ﬂﬁglwhlgﬁ#g@ug gtimulus).

arthritis is unknown, but current hypot heses suggest

ol 950 5 Y A S8k, B v,

actnBa)éd 40 79spohse hadisfLecinjupy tor tee presehed ofiforeigh sistankés, awhich
resSol S %6 AT LU, o TEB™ Spoh TP B Baing #5-56).
Arthyitaipainois thgenost rominursinflammaterg tpath. tRheuntitéia sisease 49D one of
the ngzgrl'nmonegs F\po%lca%ﬂammagry conditions in developed countries and
rheumatoid arthritis is a common cause of disability. The exact aetiology of
rheumatoid arthritis is unknown, but current hypotheses suggest that both genetic
and microbiological factors may be important (Grennan & Jayson, 1994, Textbook of
Pain, 397-407). [t has been estimated that almost 16 million Americans have

. symptomatic osteoarthritis (OA) or degenerative joint disease, most of whom are over

60 years of age, and this is expected to increase to 40 million as the age of the
population increases, making this a public health problem of enormous magnitude
(Houge & Mersfelder, 2002, Ann Pharmacother., 36, 679-686; McCarthy et al., 1994,
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popul ati on increases, nmaking this a public health
probl em of enornous magni tude (Houge & Mer sfel der,
w@8neAMN Pharmacot her., 36, 679-686; MCart hyceiB2007/003518
1994, Text book of Pain, 387-395). Most patients with
osteoarthritis seek nedical??attenti on because of the
_associated pain. Arthritis has a significant inpact on
7244k P [ 0
Tex?cﬁ)\éﬁ %%I?ﬁﬁ §Bcaus3 Kh}‘)ﬂ ﬁé\‘egf#‘ﬂﬁﬁ ogféoﬁﬁﬁnﬂss?&{k IWQdﬁ:QI Qfentlon
becanseydfdbe agsaniated phint Agthiités ksassa)&gnlf baninmpact ah psyabesocial and
t e r [ ' .
phyglggl {u%@tlijﬁ %\r}grl% Q{Srfoﬁn)rnotr% |Bﬁ ttE§ rhgﬁ @gﬁ cg[]ge So? ac{e é;éﬂgltt?g% &ter life.
Anl@msmgtﬂp@hdyjmsus aldor @ vigdrovdticl dlémstadhat msesearttimnsrmlf the spine

and RS, RS Jat e rerpyat SPEOfRT ohnheel s 4F ocour
thrdughautswuab gvere chioait disedsedibat ptiacksathe apirad, @eriphéral joints

‘ tory bowel disease (1BD). Visceral painis
anl BT il S0 -

ed with the viscera, which enconpass the
or gans of the abdom nal cavity. These organs incl ude

An r?psertt)zqeﬁxofor CALE @82}’%52%‘%%?%' Iar{a:i{'é\s)v 50&: lgiegg}sgﬁrb@ssocnated with
mﬂailnmat@aﬂbo\nélcm@bmsaw)e Wdcefe? lpain iB3daih assboiRed WitlaRé iviseera,
vi sceral pain encount ered gastroi ntesti nal

Wh"('tae')‘c%“%ﬁdﬁ‘? §rQQﬁ‘§t°fé'&%§Bd%ﬁ“ﬁ| Y-y HheseRIganD Higlude the sex

orgé}%"\@%ﬂeéh 8R4 6@& of m.ga&wew&kmﬁp&%&m@i with mgcera can
(I .. These di sorders include a w de ran

be G'Vgéasi@tos@‘ﬂ?gé’et visgerak aig andehen-Jigesive Wﬁ%ﬁgpé'ﬂy Commonly

~ encb@htbreRl § &@i’ondté‘:ﬁhw(@? dlS'OFUéI’@M%faUg p&RLnclude functional bowel

gastro-eso yspepsia, irritable bowel
dlsogwo(F@Pé apd Byjqar@natom h@welﬁgﬁassdtﬁm Aapse &l ﬁllsswﬁls dplude a
el
wide [IGR) of g Satb MR e Blronig o RGpRtply $RAGGIed, Incjuding
in rp$mcs>é RBLX cgasifo-graphageal Heflux, yqyéﬁemﬁla virdtableaboyseli wndrome
n t n h
(IBSC) Qﬁwqgn&lgﬁglpggﬁ%rﬁ@gfhhﬁsggnn d ﬁ'ng @f\%’% ‘%B Wre?f)ecf é’f IBD,
Crobesnmma Ilﬂltls goduilceygtiye QgﬂltmaallnofhaMQh nggwlalﬂ)y produce visceral
_aet i.es f
palrgﬁ(ét'h% gg’egequﬁ eg%lﬁﬁaug qlﬁ}hllg% dﬁ'llggrr?]%ig rdsgg?lh@ﬁmﬁﬁ d&%\‘ﬂgnorrhea,
cystitm:lamricx&ati&adnmeawwml c conponents. O her types of
pain include: pain resulting from nuscul oskel et al
di sorders, including nmyalgia, fibronyalgia,

It stequichbly hoteldsthaismme typeatof pein(hava-midltplewetioldyies and thus can be
non-articul a

h
claifief; b Aokt (leny % Ao B Sk BN AFDSRRPY” #Al have both
nocleegptiveosid meétiropathic components

Other types of pain include:

e pain resulting from musculo-skeletél disorders; including myalgia, fibromyalgia,
spondylitis, sero-negative = (non-rheumatoid) arthropathies, non-articular
rheumatism, dystrophinopathy, glycogenolysis, polymyositis and pyomyositis;

¢ heart and vasculér pain, inclljding pain caused by angina, myocardical infarction,
mitral stenosis, pericarditis, Raynaud’s phenomenon, scleredoma and skeletal
muscle ischemia; '
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heart and vascul ar pain, including pain caused by
angi na, nyocardical infarction, mtral stenosis,

woessoesod ti s, Raynaud's phenonmenon, scl er edonpcBiB007/003518
skel etal muscle ischem a; head pain, such as mgraine
(including migraine with ada and migrai ne without
aura), cluster headache, tension-type headache m xed

BRI AA ARSI I T e o

ara); chester, hdadanlhengenmom typeytn'echdame atixed headache and headache

te aSCI pain. A further :
aéﬁﬁnga{%‘%'&‘éﬁsct’%édrﬁ hY: |a(5‘ is the use of a conpound

o crbfabid 1P intRdingr dérté) Falﬁf oBl& ¥ Cieurhingahiolith syndrome and
accept abl e alts and so vates thereof, in the
tﬁ'&‘RBF ‘Effm)éoﬁg‘d?cpéffhnt useful in the treatment of
a 5-LO rredl ated di sease, disorder, or condition,

preferably but not exclusively those sel ected from
A fugher gmbesiarest pfie sventiosisrihg ugs ol serepeynd gffarmula (la) 0' (lb)

or pﬁbin%é&ﬁ’ caIR/r aé&bf%ﬁ,ﬁﬁﬁfd &nd 'sBIvaérstthér‘é'oﬂrln afé mﬁ%lffe;@&re of a
nber selected fromthe group consisting

d&%amﬁ"é usefulini, theotreaimgitc afsa HrhO Eediates @lsggﬁqnﬁlsorder or
con&]ﬁé’rp'p‘?efgféy’spﬂutq{ot bﬁ&;ﬂﬁgy fford s@@c@&q’rorﬁrtﬂé‘ nL@Ji %on5|st|ng of:

essential ast true asthma, i nt
ast hrra caused by pat hophysi ol ogi ¢ di stur bances,

EXL& hHl%' e t(ﬂ}@tﬁgguéﬁﬁ r@m?géﬁhﬁﬁé‘ﬁ@%@ ﬂ'{ rﬂ&ﬁlgtr Zsthma that is

essentl APDAT ent cause,
n oa raempec salscﬂemsfrorb rtbe gnoup coas;stmgaof etoplvy ssthsiap nsn-atopic

e, Bl MEuiee BEH<CBldFHe ot Flellal SRR, proncnia

| néstbmayeemdhaia asdhread toye basthea| aininrfsumgaﬁthma caused by
pro

al or. vi.r.al, infecti,an.. no lergic ,a

P SaBbaRsioiie, dibCinantss “briftisic "SIihr ol EdGB) "Sronmental
br faetdns, Cdbsyéhwll asthiniaDo mwknbwawuﬁrmpbagm baws) sbniatdpi®©asthma,
ch on|c ronchitis, rwa struction,, an

onIRE . oyRepltuAl e o ettt asthma,
di 5Iﬁ‘ﬁ§@$ |ﬁ?udwab§fhgfa taone, alreindﬂlb@@])t/a?stlﬁIhalththumﬁﬁai Ssthma,
in particular an o truc i nf |l anmat or
1 BHERDKe GRitiMg GausesIarialdure] PORHoaR g Yirgptecton, non-
COAIfdrgitiaRthrRd, indisient afétrﬁﬁélvVﬁHé'% linfEntYRYBAY and Eﬂbh@lﬁibrytls
obstructive puI nonary di sease (COPD), COPD that

% neliTariEs Of hABHIE c bENSAeFANSEriStion. | GhERTHG yorenphifs e pmals ainvays
dy SIRA1GS SAell St sBa,

e obstructive or inflammatory airways diseases of whateVer type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that
is a member selected from the group consisting of chronic eosinophilic
pneumonia, chronic obstructive pulmonary disease (COPD), COPD that
includes chronic bronchitis, pulmonary emphysema or dyspnea associated or
not associated with COPD, COPD' that is characterized by irreversible,
progressive airways obstruction, adult respiratory distress syndrome (ARDS),
exacerbation of airways hyper-reactivity consequent to other drug therapy and

airways disease that is associated with pulmonary hypertension,
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not associated with COPD, COPD that is characterized

by irreversi ble, progressive airways obstruction,
wasiklcyespi ratory distress syndrome (ARDS),  pCT/1B2007/003518

exacer bation of airways hyper-reactivity consequent to

other drug therapy and airwAys di sease that is

associ ated with pul rmnary hypertensi on, bronchitis of

t p ., .

%maﬂcﬁ}céﬁ tlgré’fg/?%art] ér(ql&g é\lﬁ'ﬁﬂ ”@%rﬁs§éllﬁeg?mg{u|}ar bronchitis

t héhajriapneroberi ssi¢ated fsomabegmtwrmm@lsrung of aemtetbeonchltls acute

| an [

ARSI bl AR, g s, croupus
br brarichitissdryi btbmlttlsouﬂedlsuﬁaathmatlbrbwuﬂmtisl productive bronchitis,

SR ARt B BRE S o

¢ njagute, lundinfurg hi ect asi s of whatever type, etiology, or
pat hogenpesi s, in particul ar nchiectasis that is a
&‘B@%ﬁ?&a@‘& & VhIIRYRh YRSy o%HQ?QQé(ns‘?fsP?WQQS'Fe%I I @articular

br ersHthrRetaf that igfacrﬁéinebp%l@ét@@ eBhembagbsp cédsﬁnhgrorrbynndnc
bronchi ectasis, capillary bronchiectasis,

br BFRAShiestass, ssacalﬂ'§teﬁr6fr96ﬁh'8%f?§!§1 @SJHanQIPP‘P'H%ﬁt%'S capillary

br grsHithRetRR, S cy§RS | 8 AcH ItAGs, USHY Ulbrdrthid 4 and follicular
treat nent, corrpounds of the present invention are also

us Branchiestasiset er | nary treatnent of conpani on ani mals,
exotic animals and farm ani mal s, including mammal s for

e treat a 5-LO,nedj at ed ea di sorder or
BesidhR HaT HORLL oF e FEatEnt, oG erinds ot e.REsSH Advegtion are
alsovasdfelr fopvexiagmy! t@eattnb?t GDdi’fgﬁpﬁtlﬂ@ aﬁln’ieiw éf)(oﬂé %ﬁﬂmals and farm

or the tr nt o

ventl Qn are us a
aniryls e ling, Teames tr b ehtest of 8L, Btipfed irAsecdisorder
or €dition disdlosed Nnathet PrisertardiosBr A% 4 hﬁatere&e@Rample the
i nventi a conmpound of the invention can al

compolipds A ecrBeTdpyestionarmUssW ToF thesieataeat of %fi’aho mediated

disdaBe! isHbt, ©r 88fdiich inJAH5dis@ doglTe &tion, for treating a
5-LO nedi at ed di sease can be co-adninistered to a

patient to obtain sone particularly desired

In atnBﬁ{e@Fé‘?thcﬁmSﬁIdofr He LHr&squﬁ\/e"f‘lﬁoﬁ hg CBHE)@LHE tﬁ’é wﬁt@ﬁtlon can

one or conbi nation thereof but not IIimte .
alsoghes useskin aj¢arpbipation with ersen mptmaddltw@dthenapmbc @gentSA%uch a

combiiftioREFSH feat) eatﬂ_gs metiRiéf Babst ' pa” (6o- admipistered gto a

"co- adm ni st er n conbination wt
patierf tm@béampmmmsnaﬁﬁadafbf Hesieask tharapeiticonrd oeswibrasch as the

trea%@rﬁ of LAF HABSY EbMfbination thereof, but not limited to, a disease, disorder, or
condition listed in Table I.

» o

As used herein, the terms “co-administration”, “co-administered” and “in combination
with”, referring to the compounds of the invention and one or more other therapeutic

agents, is intended to mean, and does refer to and include the following:

e simultaneous administration of such combination -of compound(s) of the
invention) and therapeutic agent(s) to a patient in need of treatment, when
such components are formulated together into a single dosage form which

releases said components at substantially the same time to said patient,



10

15

20

25

30

agents, is intended to nean, and does refer to and

i nclude the follow ng: sinmultaneous adm nistration of
wo bsB/oeavdPi nati on of conpound(s) of the inventpEniB286©h03518

therapeutic agent(s) to a patient in need of

treatnent, when such conporfénts are fornul at ed

t oget her i nto a single dosage form which rel eases sai d

0

£ BONaR:y By 3ishebAS b Al i o 308 LhBinkfor Bt dhmogunci)

suoh theimiention and dheuaoa‘ptm age¢ntis)dd a petlem\nemaednofatnelatment
e c t e f

tr SLERCHIC oqtsONenY) S RBlod Bhart RoBF BEp other ot eparate
f r dosage: formishvarich ateatakepamt aubstdmwg ¢hd samme tine b saldepatient

wn SR Eleom S84, BieBarti 1€ 1BTFed alSusplafithy RE'SaRR tme 1o

sulsaidepdtieal,| y the sane tinme to said patient,
sequenti al adm nistration of such conbi nation

£ O TRRUDEE b Al L R ARG RSt 5% lention
coapdnﬂanta)eane égant(s) aved patient if rosade af Mrazitihent, iwhen such
ar at e osgg conse cuti

t
RGeS 2 bl Spaf Mo ek N s SEPRERS dbkadforms
bewmna@atakembmdohsémme QimesVie s&idNsEieRB ineth P Bgamieahtstime
are rele at su ntl Eﬁ#}ﬁdlfferent tln(gs t o sai

palleNe. een:‘:e%ﬁf 5]'"' i S¥he[erRan u%qmponen?s are
cordleastd AsubbtanI @IMsIERtingds folxaid putient;iapng and

t her apeuti c agent (s) to a patient in need of
t reat nent

1 oS EaRINe A BBl b SHCCgbiralfom alieprmoraM S5 ebthedayeption

COBRE NBREspelulic tagePib) Qb | £dbdiRANGH VY @ﬂﬂﬁé&tﬁneﬁw Whéh such
concurrently onsecutively, and/ or overla

P
ad ﬁ?WPQ’t‘%‘?t%@red OrWHl?t%WQegﬁﬂl%‘i’ afinge fesage fgﬁ’éé’vw releases
s akfidPédrhgsHentsMi Becat@ed FhdnnER YwiFe @b tH t%eébrﬁﬁrrently

either the same or different route. Sui tabl e exa
of C%'i“’rﬁ?#’"‘(%ér"d}ﬁ’é?lt‘?v@”a@@ﬂg'! aﬂm'@ﬁtemab@em ARd 0’ d'ffefent

CORRie8 Aty §,Eud"\b:§tfe‘zn{i WREFROSH Phrt they bBVRIMihRRre®'by either the
pharmaceutically acceptable salts,” solvates or

coRp®sicrddiesentigvteof , i ncl ude those of Table Il bel ow.

Among t he nunerous therapeutic agents that may be

co-adnmini stered with the conpounds of this invention,
Suitgble expmples whothes-thevapaulicopgents whiwmayrbe beedyin combination

with a compound of the invention, or pharmaceutically acceptable salts, solvates or
compositions thereof, include those of Table Il below. Among the numerous
therapeutic agents that may be co-administered with the compounds of this invention,
are one or more 5-LO inhibitors known in the art.

Table Il .

(a) 5-lipoxygenase activating protein (FLAP) antagonists;

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTCs4, LTD4, and
LTE,;

(c) Histamine receptor antagonists including H1 and H3 antagonists;

(d) a4- and az-adrenoceptor agonist vasoconstrictor sympathomimetic agents for

decongestant use;
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Table Il (a) 5-1ipoxygenase activating protein (FLAP)
antagoni sts; (b) Leukotriene antagoni sts (LTRAS)
woD@islegdmg ant agoni sts of LTB4, LTC4, LTD4, anpclig2bi7/003s18
(c) Hi stam ne receptor antagonists including HL and H3
ant agoni sts; (d) ar and a2-2gdrenocept or agoni st
vasoconstrictor synpathom netic agents for
(e) rﬂﬁ%@ﬁ@ﬁcﬁ\tg %c c?rz{n?:)c%off%?scéﬁ érﬁi‘cﬁolhé%r@@%&.?@tg PDE
(f H’laEumhlbltms, e. 9. I@PE:PEEE[E4 iR DéddnipbiEys) suchlssttbeaphyllineh
. (g) Sodi um cronoglycate; (h) COX
(9) §‘S‘% bi ?@rﬁé&lké{lﬁ, non-sel ective and sel ective COX-1 or
(h) @OX-ighibitdrss thiotio nen-Gslectivesand\sAedlive ;CQX)1 or COX-2 inhibitors (such
qasnlgg}g‘g:?rtl costeroids or DAGR (dissociated agoni sts of
%1 coid receptor); (j) Mnoclonal antibodies
(i) glotdcoeticagiaraids oelAG@E(idtssecuiateﬁlaym’stmfyhe nbritntbldsece(;itc)r);

- h2 t di t t
) VrpSao ShhorBrdie esteliEr At BfBRRBY KA or s
(k) Bméédiﬁ%tﬁgné(bd’inélcﬁi@tétﬁlﬂg Petagoni&fs) Kinin-Bi - and B2

ecept or antagoni sts; | Munosuppr essi ve agents,
(') 'P??@F'U(ﬁ"??@oﬂﬁﬁ bitors of the IgE pathway, and

Rd‘rfésﬂﬁﬂﬁbl'eeule(lrﬂ)lblid?@ir*&lddﬁ/l{%lgﬁ(-ﬂﬁﬁéd]_ ohistgt al | opr ot eases
}g , achykinin NKi, NK2
Rig- &K@'\degetﬁcﬁptoaﬁﬂb@@ﬂis§t S: (r) Prot ease i nhi bi tors,

Al enﬁ%q p 0
o e G G Rl T
aQ@slespefiftls t hat act on dopanine receptors, e.g. D2

t K - KK
) FRBSA ) RO 35 16 Gl i
(a) Pactmins NKs.dNKaand NKs keoeptos antagrinistshase i nhi bitors, '
(n B?(ﬁegé@ﬂﬁﬁitog,egfgﬁ e?éstgéé'; 2;

(s) Adenosine A2a receptor agonists and A2b antagonists;

(t) Inhibitors of urokinase;

(u) Compounds that act on dopamine receptors, e.g. D2 agonists;

(v) Modulators of the NFxB pathway, e.g. IKK inhibitors;

(w) modulators of cytokine signaling pathways such as syk kinase, JAK kinase

- inhibitors, p38 kinase, EGF-R or MK-2;

(x) Agents that can be classed as mucolytics or anti-tussive, and mucokinetics;

(y) Antibiotics;

(z) Antivirals;

(@aa) Vaccines; ‘

(bb) Chemokines; _

(cc) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel
(ENaC) -inhibitors;

(dd) P2Y2 Agonists and other Nucleotide receptor agonists;

(ee) Inhibitors of thromboxane; |

(f)  Niacin;

(9g) Inhibitors of PGD, synthesis and PGD, receptors (DP1 and DP2/CRTH2);

(hh) Adhesion factors including VLAM, ICAM, and ELAM,;
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(x) Agents that can be classed as nucol ytics or

anti-tussive, and nucokinetics; (y) Antibiotics; (z2)
wa\ndosME48d S; (aa) Vaccines; (bb) Chenokines; (£€)1B2007/003518

Epi t hel i al sodi um channel (ENaC) bl ockers or

Epi t heli al sodi um channel (#NaC) inhibitors; (dd) P2Y2

Agoni sts and ot her Nucl eotide receptor agonists; (ee)

0 ape; | AC g .
| PR ol PERRREERS. gy Bl o
alvadripdiRy IURBIEYs (e.gh m)cqadhmida niaicic cholesterat kradspogterd) AM
| CAM and ELAM (ii) Statins or other treatnents for

hyper chol esterol emi a; chol esterol and |i pi d absorption
Thei additimnbbthergpeutic agemtasaini bei adminisdared\ pacse),in ahoikiese aitblone or

r orters e .addi.ti onal utic agent can be
mor RIS of FeaAViiiol g st BT hafind it Hithartdton.
whlcﬂh fasraoowemmwtldiermﬁ:omthmslam\/éfﬁﬁachWﬁ dose ioh at Ibastfd)femdnﬁpound of

arnaceuti c aration iC
the ORfeTPRudhe S0P RecurBnp: Saeroireliedll iogyoyse sxpiients.
"addithe” ¢ gMprsbdokittim the mMeaing 6Mextipienttdséd BElow)

custonmary pharnaceutical ly innocuous excipients.

"additive" is conprised within the nmeani ng of

One &xbbdinfint of theciAvérionvis thé%i@reeméQﬂ#er@rH c&f\péﬁﬁﬁ of formula (la)
invention is therefore the use of a conp

or (yPRAIRbATASeEalY Baceptable Falkanhsevate dasegT M%rmﬂaﬁw with

anyS&rhpsurd e ah eT:iHT@rlfv‘era thbntré‘élméhf‘%tf'éD'B E’@)trheéié‘ﬁéd disease,
compound |isted in_Tab for the treatnent of

disordercoreeditiary Aﬁcg@aggbto wcglaﬁrmboq;meabﬂfdﬁhp,|@,\f¢ntlon Sald 5-LO
medte8 'ditica8ed, AisHr@drt b 'coRHHH Isr?eﬂatctélf fréthhégéVI%EEd iAfrabRAl d

5-LO nedi ated di seases, disorder or condition Is
sel ected fromthose Ilsted in Table I. Afurther

Afuéﬂ?@?%bﬁu@{]@eﬁ gth@ Iﬁ\{é\‘l&?ﬁ |SQHe'u % Pﬂg ggrﬁl offi ?fyfﬁﬁﬂ@glﬂ%?or (Ib),
or phageaceuticallysacaeptahiel saits eaql églvate@rtéefeofu in coontination; with any
co ohn? ﬂ@tléd%’qa@ Ilér“j |J1J§étﬁtgnbfgct;?@lne Hedléa'i]netnl? ?r th? treatment of
nuf acture o anent tor t treatne of "any

anydiimwélsteldlletT@blel In Table I. In one enbodinent, a

met hod of treating pain is provided. In this

enbodi nent, the
In one embodiment, a method of treating pain is provided. In this embodiment, the

method comprises administering to a subject in need thereof a therapeutically
effective amount of a compound of Formula (Ia) or I(b), alone or in combination with
another active agent. Pain may include nociceptive or neuropathic pain. The
additional active agent may include a GABA analog such as gabapentin or
pregabalin, an opiod such as morphine, a non-steroidal anti-inflammatory (NSAID), a

COX-2 inhibitor, a steroid or a modulator of the eicosanoid pathway.

In one embodiment, a method of treating pathological hepatic conditions in a subject
in need thereof is provided. In this embodiment, the method comprises administering

to the subject a compound of Formula (la) or I(b), alone or in combination with

- another active agent. Hepatic conditions mayinclude, for example, cirrhosis of the

liver, fatty liver, hepatitis, nonalcoholic steatohepatitis (NASH), liver fibrosis, benign

hepatic tumors and the ‘like. Accordingly, additional active agents, such as, for
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nmet hod conprises admnistering to a subject in need
thereof a therapeutically effective anount of a

wo vpeskos of Formula (la) or | (b), alone or inpcTaB2007/003518
conmbi nation with another active agent. Pain may
i ncl ude noci ceptive or neurzépat hic pain. The
addi tional- active agent may include a GABA anal og such

exaﬁ@léy%ﬂ%@%'%&%ﬁzﬁ?%%@@%r%r actl ?#2:' I%WFFP@?RI\?SN'BMS such

as wom'“m"ﬁst transfarnaing ignowithdactar ﬁmtulbltqr@ andthe lilke may be co-
adn%h%ﬂa?@ti]\%tﬁl ?I%EFWS ofltﬂ% g%%{aﬁﬂ’ﬂ%ﬂt@ﬁ a method of
ng pa p ti on

tre cal atic con s in a subject
in need thereof is provided. In thls enbodi nent, the

In gﬁ%gﬁ%&’.g@%;ﬁﬁj@“ i,iciffg 'ar r?go)ost c?p(% slfs.?{lg?hro‘i‘lidéd. in this
emattitnenia ttheo methdd camptisesr administeriragtont . sdﬂgﬁmm oeed thereof an
rhosi s

efchf) \(;ae?moyré‘}tqf? %(q%c}un%drpgﬁgtrr%{qae(faﬁ:%n@ c Bl%nplo& in com[)map ion W|th

anotheraictveepgdntt i s (NASH), liver fibrosis, benign hepatic
tunors and the |ike. Accordingly, addi tional active
- agents, such as, forexanple, antivirals, Peroxisone

In dHeObmbedificet, @@ﬁetwai ofl treafify hitall dRCAphdebrhé ﬁb’ﬂbﬁiﬁndialdchh this
as .t hi azol i di ned i ones, -transform ng‘a grow h factor

embogiment dhe metbod isempriges @aliniserng 1M sukie Binegd Fhereof a
concpvmew#émqﬂama?om@ssme loR WEcHmMIRation Wit gh StRETQsEVE a{;ent

a method of treating osteoporosis is provided. In th
enbodi nent, the nethod conprises admnistering to a

In o‘i’lék&n%ddlri@ntnﬁehqethbéb?ﬂ%a% SétESI%bicﬁﬂfy RigRAbleRferd in a subject
onpound of Forrmula (la) or |(b), alone or in

in ngg@ﬁpq{g@ﬁ ipRrapided. yhiishemnbadimept thg)method ¢praprises administering
to tﬁggﬂgfgﬁt‘iﬁtther‘aPﬁﬁs " ngﬁéct%eé}ﬁbﬁ]ﬁ éﬁﬁbb&ﬂﬁﬁ&ﬁﬁ(ﬁa () or

pr ovi odi nment conpri ses
l(b)a@leingi et &r icambingtian swilf) @opthen astivel agest. ed¢cozdinglip shelgsterol
r o. I [ [ t
modiyireh o iy, dgerteimag 60 dtilfbr 6 i, BBk fRySh  ditn 2
compogiad iof Fopraula dl).dopronda (lahorgforotute Ke) efrtbé preseat mwbintiart Such

orol QBSOS poRBIRY S rdd b FEIGPIATL o Wic-con
redtucrtasaaimmitbtsaﬂor ysteﬁrfsé):slilqheasaluvastatirmf(Mavamrpatmdas:létm (Lipitor),

pra\{,jl e a(P%\@c\t}él al ér@ sﬁl ggt:;g &O?O%hgé%b} nooxygenase

inhibitatsf \sqnglene eymihléta!se niphibiterst s(alsay kbevadas nscmamrred siynthase
T of nat.ion wth

oG BBV SPngirie A sfOEReIh aoandiese Toent BRIgty frobuco:
niadghiydibestes sath a® diofilyriatey ferofibriel] @id gemfitgizol; Sholesters abBoiiption
|nh|€'|{ors,rblle acmr]séq%%s{rar\ts allv% EB@(lOW density lipoprotein) receptor inducers,

for example.

In one embodiment, a method of treating a cardiovascular condition in a subject in
need thereof is provided. In this embodiment, the method comprises administering to
a subject an effective amount of a compound of Formula (la) or I(b), alone or in .
combination with another active agent. Such additional active agents may include a
mineralcorticoid receptor modulator, such as eplerenone or spironolactone, an

angiotensin converting enzyme (ACE) inhibitor such as quinapril (Accupril) or
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reductase inhibitors (or "statins") such as |ovastatin
(Mevacor), atorvastatin (Lipitor), pravastatin

wo Rii3esbl ), and sinvastatin (Zocor); squal engcT/B2007/003518
nonooxygenase i nhi bitors; -squal ene synt het ase
inhibitors (also known as gual ene synt hase
i nhibitors), acyl-coenzyne A: chol esterol

fos@&%rh gl(/lﬂﬂéérﬂ)v ApCa i 'ré&gﬁir a%a}on%‘i %ﬁ‘ﬁlll B- é”(zﬂ&é Rnown as

oS BURR as ¢l 0
pyridexifi¢ Joand tie; pfaﬂfmaesmtma&y aataptabie isalts rthanechf suyhas thiel CI salt;
W d [
wtaﬁﬁ'l g }?F&I@oﬁ%ﬁ@@é zés quoéo%la?r}@ Bl &ﬂghé ic nl’g%%& PB{%c@rs folic
amdneft hcpdha(rhad;elﬂlaailmgcwpmiejsait/as esﬂeatheremfobuchcas fhe sodium salt

there
and e BTHMADATRE G FPr s syos, Ragin 6 apd € and
betscdrpene. an ef f ecti ve anount of a conpound of Fornul a
(la) or I(b), alone or in conbination wth another
active agent. Such additional active agents may

In one @misteliraent, aahethod of treaiirdy a ekeeplksia mtwwlﬁécmﬁn né&d kheréof is

I | act on n .angi
proili df (i erBhodRent RS- i b BrocR e EBTeiontayR spblect an
effeCtheCapbunt) of & é@ﬁpmrcbfl Fdnhdbraogé ldr)l(b)aﬁloﬁ@ @k @mmnatuon with
recept Qr ant%{ﬂonl st; vitamn | so known

anofher i @ethiehe39edthd Agrerginaly. mfé’@ﬁ'f’f‘élal EFC;}'V%C é‘@%'i.‘téblsé"’% aPg s Ipha-

difloRSthERYlofihihe?DRM®), |'5CFU-°ﬁBhﬁogéH ta@ﬁhtﬁlftﬁlcla%ld %ﬁﬁoﬂﬁmole
as cyanocobal am n); b-adrenerqgic recegtor | ockers;

brequiparc seditmor carmpitiy medRaiBRION | § abF¥clapantyl orcytosine,
cyta?é’dlﬁé drfb%bﬁé’t% &@sﬁt@scﬁ&%bmdb&méﬁéé ey HAPHF, Merrel Dow

hyl'gl ucam ne salt; ‘and anti-oxidant vitam ns such
DD%% Jezagvanine. giteoryqytidinge didepxyayappgine,| didexeYoshitomi DMDC,
doxﬁmﬁéméﬂco%é"eéﬁﬂﬂ Q?Ieltcke@t W @)@@’P&pl ;agaﬂiﬁb,aﬂoxuridine,

bject in need thereo rovi ded

, ﬂud@r@bm pReaphaten - ﬂuﬁrhwac'b ‘ifgragidylirh- ﬂuogwacih gPaiighi Seiyaku

FO-ii8) REbrop BUHEflel ARy astls ALAPTRIB AL gkAbaprm,
methelrexate, awbmemFtES]ghyrSpaMdmeoMI NICV_7atERNNEI NSC-

264@%@‘%? b$$§?§)‘g§ uacant%e ?;@iﬂ%ﬁer& n@rh ClﬂA af(ﬁnéc?Staﬁn'

piritieximg,uiptieamyacid; Uksaht aCmarfical, RU-AG; (Eakgda CHEAC3TER) 4 thioguanine,
, [ t , .

iz Bk Yo A MHSREMuFoR LB e
kinade dretdbitors, nEaiha UFdo wsicytini ShioaogidSddd xaldarphospihaenidel anaagues,

el e, A mpinge Ml (e 2267, eflpehE Blachiane,

Wamjmgaiﬁ—ﬂ-eOZ Sedrbepating camndstine, Chinoin-139, Chinoin-153, chlorambucil,
C|sp‘\|_t|‘1 cchop%osSlYar?ude fAr}IJerrlc%lrJ\r %Cyialném%ai éf—gi%?beé,y%légoﬁ CY-233,
cyplatate, Degussa D-19-384, Sumimoto DACHP(Myr)2, diphenylspiromustine,
diplatinum cytostatic, Erba distamycin derivatives, Chugai DWA-2114R, Tl EO09,
elmustine, Erbamont FCE-24517, estramustine phosphate sodium, fotemustine,
Uhimed G-6-M, Chinoin GYKI-17230, hepsul-fam, ifosfamide, iproplatin, lomustine,
mafosfamide, mitolactol, Nippon Kayaku NK-121, NCI NSC-264395, NCI NSC-
342215, oxaliplatin, Upjohn PCNU, prednimustine, Proter PTT-119, ranimustine,
semustine, SmithKline SK&F-101772, Yakult Honsha SN-22,  spiromus-tine, Tanabe

- Seiyaku TA-077, tauromustine, temozolomide, teroxirone, tetraplatin, trimelafnol,
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FO 152, isopropyl pyrrolizine, Lilly LY-188011, Lilly

LY- 264618, net hobenzaprim nethotrexate, Wll cone
wO/EFBDss4m0r sper mi di ne, NCI NSC- 127716, NCI NSGcREb8&MNo03518

NCI NSC-39661 , NCI NSC-612567, Warner-Lanbert PALA,

pentostatin, piritrexim pPPcamycin, Asahi Cheni cal

PL- AC, Takeda TAC- 788, thioguanine, tiazofurin,

: BT as
Talﬁ%@?'ﬂ Z&Ig{ubﬁcﬂﬁ mﬁ(:ﬁr?d@{ oA a%gg arﬁrlt% l?lgrasrnonﬁ_a,?ﬂléASG,
aerqm%,inllmrdely\tatwe, SNlr@mqgm 3514203 IIaINmpM»@pW deNippon Soda

T T e

BristoiMyepd BMM;25067 mBristotdyeChi BMY25659, Biistoldilyerd 5SBMY-26605,

oo AERTEN, 15 AL e BB o B Batgon .

TaiHo- C- 90278 4caliChermyaih ocﬁ];éﬁidi(rh&oir) 2dadinpimgoin| sfaunorabidin, Nikyowa

Hakfh @igcgﬁ b%t}g&oﬁalg%kﬁq He- Tz%dQ arrﬁgﬁﬁé CPadE" Bt ¥i&Rko DCso-

A1, FKEO\Eﬁ5gZIékd|\EASD08mI§t ldngsﬂilimnha esmﬁhbgilm DOBtenugbkdrabicin,
Uni e - i NOj n su
dox T BERSTHTABIST HIEATEI A SRGHGE, PHiStotn E%T By speramicin A,
espaﬁah@élmutol Erbb’i’r@lﬂOFdEaxﬁéG«l Nfsidatla FKNGZ3, N&Qm’s&ﬂBBﬁpsabBl FR-
oxal | | atin, n{ ohn PCNU, predni nustin

900ﬁ%t &hééaaﬁ mggresa -Rusgiing! Y§E¥m§?\’br'fayc"$m BARPIGE fludins,
kazusiyciH) Liesarirnéalins) tK #&ratswakﬁb# Rit-5590) ri@iﬁHSBFévﬂ#y KRN 8602,

Tanabe Sei )éaku TA-0 auronusti ne, temozolomd

Kyoyartdghko ko482t KW%H%KKO T 5@%@%&"%04@@%9 American

Cyaﬁ§r|nﬁf URiT497 04 2Ridijn SRKEI MEDZB(%f‘trhéW%é Forﬂﬁomgélpam?tei(antrone
DR- 456, aeroplysinin derivative | nonot o

Sm'ﬁ]K"ﬁ%rM’tTé\Q\l\P@enﬁptﬂdeP%a\(aé(ﬁk%é‘H‘Sr 1 $sNippon Kayaku NKT-01

a | my, b} n,
SRISEARIGH NSGRS7Hg: Mgihafe LHSBHELD ppgmyon, it

piragibjci, opoma@ygw-mzagamygm At oTobmrBABwapemsm rhizoxin,

rodzﬁxblélhplsibwﬁ #W\A%éﬁ?&n %rdmcﬂtogr{ ’ %?g%ﬁc_ ri%\ggéﬁnd SN-706,

eomyci n s ate ryostatin ,
SnowaBiandePi€i7n sotanginincAi sparsemycinc SSnidhgroiaceutical $S-21020, SS

e AR S P S8 Bl SR ki, RO TRy a1
2, tﬁ]@@myBl,n di akeda;a'fAN)-lBSSA B}rpeﬂe«nn,ogﬁraim tt[brqzann A Upjohn U-
739(9;%)‘Ir OBl ”akggbs kﬂgﬁb@@ g:ﬁ@&%ﬁ%e g{;} GBSty Y-25024
zorubigirer alpharcarétebe, IEIIMH;MﬂWrE%ﬂMQEgﬂmn&macﬁmm FBioEaZ:S AD-5,
ool AR ot s RRC Erpo i ARL R, Angosat
ankinbinydhns anti-azoplasteni nA1(esantinebpidston, KZowanfildoipiaston A3,
antirh%hgp?aSS:t)’(Jgﬁ Kér a?\tlrl?erac%ll\gsrtgn Kﬁgli-%(?olgl’enkel APD, aphidicolin glycinate,
asparaginase, Avarol, baccharin, batracylin, benfluron, benzotript, Ipsen-Beaufour
BIM-23015, bisantrene, Bristo-Myers BMY-40481,_ Vestar boron-10, bromofosfamide,
Wellcome BW-502, Wellcome BW-773, caracemide, carmethizole hydrochloride,
Ajinomoto CDAF, chlorsulfaquinoXanne, Chemex CHX-2053, Chemex CHX-100,
Warne.r-Lambert CI-921, Warner-Lambert CI-937, Warner-Lambert CI-941, Warner-
Lambert CI-958, clanfenur, claviridenone, ICN compound 1259, ICN compound 4711,
Contracan, Yakult Honsha CPT-11, crisnatol, curaderm, cytochalasin B, cytarabine,

cytocytin, Merz D-609, DABIS maleate, dacarbazine, datelliptinium, didemnin-B,
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Kyowa Hakko KT-5432, Kyowa Hakko KT-5594, Kyowa Hakko

KT- 6149, Anerican Cyanam d LL-D49194, Meiji Sei ka M
w@aSnesrBNogaril, mtonmycin, mtoxantrone, Sm pdKIB2067/003518

M TAG neoenactin, N ppon Kayaku NK-313, N ppon Kayaku

NKT-01, SRI International N&C 357704, oxal ysine,

oxaunonyci n, pepl onycin, pilatin, ' pirarubicin,
dlhd%%ﬁééﬁrﬁﬂ%ﬂ réthzégird'ri] ?dga(d'gierﬂ%r% di ﬂ?lin%h'dlﬁén&cm Toyo Pharmar

DMs34denlroyoi RharBeari DOHB5 SRatids 7Seigalaw DN-9683, smm@;n Seltigtinium
7 my S
aceﬁnﬁn%@@% (ER S Boires SBRERAElinats) Teneetinige, Fuisawa
R-5% (Ph agatiicau hitcade, ﬁ&mhnmt eChlugachhABB Taladxo GFR63178,
. taly Tak TAN- 86 ter nt ecin
gr'f.q%%’?,az”?@?%l ch q%ﬁﬁﬂhosl%' ﬁ(ﬁ‘m ggn Ky%(ﬁﬁsl—lakwg -221,
homdBirrirddd8re, Foydreaueed)F- B¥G5, IORBhsvorﬁlmhffo%ﬁ{éZ4 isoglutamine,

sotiR0lR, Glao e et i Qlstak - 75GOPNe. fugeha, Chpmisel k-
AMKMECT Gip- KE81#0, SAmercseh Gyapaaid d_GGZIBthél’@R'ﬂIId Elonidamine,

oL 0L s T B haSPhS P Bow wpL-
270481tI nGM@di@ﬁt OMMBDR-3U, | neaidrbsions, ASdndrocydtiitkel  détiatives,
icolin glycinate, asparagi nase, Avarol

met apiaAcHANGS: MRGRIE,  Cenlich MGG otMMgetvin,  mitonafide,
mntdd&ﬁﬁﬂeB%&%olBln%t?e?iﬂiH@; Zdng QKU rl@f?ﬁo @BWS’F@ M(l%&lﬁoyl)ammo

40481 Vest ar boron-10, "br onof:osf am de, | cone

acidsyNsshin Giskr biies Db N-agdbtedAmcostamee: Ratagpgom, Taisho

' NClb‘-M@boﬁbédHabQI‘é deﬂvhmmd?mg%% N ns&uMs%qy' N@Wswsemse

Chenmex CHX- . Chenex War ner - Lanber t

NCI NG04 LA NGNS EBSoR0 ookepiids Qnmia-165. oaizanacine, Akzo

Oro 178 B, Bhpephos a8 ookl 67 pe) B
PD-f%83a Wemet-Lamberti BB-&B@HM cRiemredrahre BE-060h1 &R Th pBptide D,
pirox e %b'zn%ﬁ/ha@étafbgﬁ\émr&{lpgﬁéﬁr%@ggm %"f\ﬁlné B'&lpﬁ%r? probimane,

acar
procértrzing, npBgilintide minviimor protease aekier |, Tobighir BAef(ikr maexane,

Sapghrgbalrargé: m@%ﬁé‘n}’e“érﬂﬁnpy@teﬁﬂﬂhgﬁ@g% adéilq IJ?PC%% Poulenc RP-

495382, pran’lmMamcelREtfﬁ,Q?B’,sL‘Bmumh(hE@I\EK&F-GﬂgBﬁQnSlnmltomo SM-108,

PS5 SEBPh AR SR R, Pl SRR s,

spirégerfizibilBn, gninic, 86 Mylarbbeltiesh86c584p strypbidinbaé, Seypoldione,

(S rringtonjne o rea,
Sunfarts S 038 Siftnt SN 2O L cPtAE tisMUse, ShavAien T-506.
Toy&inaukasg, taxsl, TERMTEI-8368] fenipbsidée kh#liblfatheNeastitth Nb@ak TJB-
20, BSHeal 'I%%'\c{lstin, Teijin TT-82, Kyowa Hakko UCN-01, Kyowa Hakko UCN-

1028, ukrain, Eastman Kodak USB-006, vinblastine sulfate, vincristine, vindesine,

vinestramide, vinorelbine, vintriptol, vinzolidine, withanolides, Yamanouchi YM-534,
uroguanylin, combretastatin, dolastatin, idarubicin, epirubicin, estramustiné,
cyclophosphamide, 9-amino-2-(S)-camptothecin, topotecan, irinotecan (Camptosar),
exefnestane, decapeptyl! (tryptorelin), or an omega-3 fatty acid may be administered

~ with the compounds of the present invention.
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MECT Corp KI-81 10, Anerican Cyanam d L-623,
| eukoregulin, |onidam ne, Lundbeck LU 23-112, Lilly

wo-Yo0386a43L, NCI (US) MAP, marycin, Merrel Dow p&*4B2007/003518
27048, Medco MEDR- 340, nerbarone, nerocyanine
derivatives, nethylanilinodridine, Mlecular CGenetics
M3 -136, mnactivin, mtonafide, mtoquidone,

ond 8Bt wsamiPle of o et corpidiith, Wetsly ietoitng, o toe present

invelRtiam,y isatae donhdination adcmprisér, anaémpamrid)mf foanako (la) or (Ib) or

phafiRce Sy FCReRbRraS AT Vol G gt 8 §lucpgrtcosteroid (or
a [VSGRIOYURBocigltr egbhide, ofOtke %I@cdcokﬁcon@qmoégmpi BRamples of

AkzQ: 172 ancrati sta azel liptin
Glugae P it TciBe 1 Bt s oyt b elednBehe. peesipisolone,
flunidéndegr triaﬂiﬂ@rﬁﬂéné’&cb%ude‘llbe&il&hé@s&@r@pﬁﬁﬁﬁw budéddhide,

ﬂutlgqﬂoyﬁrpgpeloa Ieg%l(%qstgh&geﬁqgf ﬂ&?éat;gc?rg fr)gtgngxamples of DAGR

con@b@ﬁd’ﬂ" BSeUNg, cdmBIBativn With coMpbiidaNofthetRaseht r"rﬂ)é‘nﬂoﬁ include,
bi shi RA-700, razoxane, Sapporo Breweries

but agespot;limited.tp, thoge éﬂe;sq;rqud@ interational patant @ppllcatlon publlcatlons

wo%b@s?@%ﬁ&%&%oo&%@@zg Rhone- Poul enc RP- 56976,
SmthKl i ne SK&-1 04864, Sum tono SM 108, Kuraray

SMANCS, SeaPhar m SP-10094, spatol, spirocycl opropane

Anoﬁ?err isg)@&f i/ ‘:‘e§arn§’€;j bPY&s bUrﬁblngﬁbm%@ﬁtagéﬁa @%ﬁs B{Q% %’?"ésent

stry I none, typo I one
Invesum oSy aseampRtion comrsisngi decenpounda ok, fonmylanﬁa)r%o(@) or

ohaf iy ol i La iy 0 B8 1ARE: WIETLES oo, e
non-Belgctive ar salectjverCOX-18or Cmmhmm(mlsuMyMUprofen or

celet%%,l a%arﬂr\%%??ticléhy Q& tﬁ?@%&%et&%gak USB- 006,

I ne su RCT 1 Std he Vi'ndesi ne,
Vi nestram de, vinorelblne vintriptol, vinzolidine,

oot 3380H 53mn X BERSHSA) oMo R B o e ren

inveatiam, aisuat commbinatian cnmhqsislmgrriadeompound of formula (la) or (Ib) or
ot ecan

9-am po-2-(S)-c t ot heci n oppt ec
phaaty S 3ocbapBRERsRs H09 <abaleiBetRor vy s agonay. Exgmples
of BRMhdRRREA NEIUdRL bMt ard Hot”mrtéaetoa@mnmtérbﬁffsﬁn%Fd“ GAB-149 and
conpounds of the present |nvention.(Oné specific
carmastaighl e of a useful conbination therapy according to
the present invention, is a conbination conprising a
conmpound of formul a (Ia) or (Ib) or pharmaceutically
AnoRet specifit examplesofandisefvl oembisatiorethesapy acadrding to the present

mveﬁ %Pﬁolfé%t EGRBhELGH C1:0 éls{f\ éc\ﬁgé e?k g‘bﬁ#ulggﬁg')' o @) or

ucocort|00|d re
pharmaceutlcally acceptable salts and solvates thereof with a muscarinic M3
receptor antagonist or an anticholinergic agent. Examples of M3 receptor antagonists
include, but are not limited to, tiotropium, ipatropium, oxitropium, perenzepine and

telenzepine.

Another specific example of a useful combination therapy according to the present

invention, is a combination comprising a compound of formula (la) or (Ib) or

pharmaceutically acceptable salts and solvates thereof, with a histamine receptor

antagonist, a examples of which includes an H1 and an H3 antagonist.
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G ucocorticosteroids include, but are not limted to,
predni sone, prednisolone, flunisolide, triantinolone
woeEkogE40e, bechl onet asone di propi onate, budespdi/g82007/003518
fluti casone propionate, ciclesonide and nonetasone
furoate. Exanples of DAGR c8nmpounds useful in
conbi nati on wi th conpounds of the present invention
include, but are not limted to, those described in
i nternational patent application publications
InasMi@0ae/ |Dﬁﬁ&2deﬂlrdbré002@dm(n€§bér23ﬂwemmﬂwnds ple cdofn'btmation for

e, of a useful conbi na n thera
exaffiis Bp i Pt betPe 4, Pariedfn HgeRbr GaRios s Witnin the
scop@ @Meséntfmfenubmtr(at o or m()idehaDmabélﬂrc_ﬁB@ﬂhﬁosit&inbyat least
e%gle salts and sol vates ther,eof t{}a.COX.
°"e @l" coiainge@ GOMPOUN I REC F’ag“e‘? é’\é\"k’] Be hyentiqn, may

conGEMe&ly B8idonitiied (N fash 68 IkitasuitablePfopfodBdMinistration of the
cel ecoxi b, or a pharnmaceutically acceptable salt

comRostigBs-.  Anot her specific exanpl e of a useful

conbi nation therapy according to the present
invention, is _a caonbination conprising a conmpound of

Thusothey ki ?f ﬁ)e dr,we@pg) Qﬂmﬁjﬁﬁﬁ e G |re<ane| yeraa {PhpImeaceutical

@sﬁ@n@‘é{ I8t \GRE ST WHGH Ettain¥al dbnipdifid ¥ $6Hritha | in accordance

anpl es of b2 agonists include, but are not limted .

with the igygniieneppd meaps fet ﬁRﬂfateQKBtalmgg aAld eampaAsitions| such as a '
con@"ﬁgrh&(ndég%‘&hf | 6r GWGEH lfc§1'l ickét. Kﬁeécx%”n @%u@ﬁta' I@ﬂs the familiar

her apy according t present 1 nvention, is

bhs@onﬁcmaed)fﬁr thﬂnﬁt*gglng oata@m@anwleso andthelike. (I a) or

(1b) or pharnmaceutically acceptable salts and sol vates

thereof, with a nuscarinic M3 receptor antagonist or
Theakit aftthe Hoventiengis cpartienarly Buitahie dor afdmvisteringedifferent dosage

a

f°'"?§tf?’gop."if5r¥§' (%)ljég%\r garlﬁemgr%lkfcﬁ é?i%w!#}eﬁbé?@en%%parate comCPosmons
at d]fffbremzécpnage intemls) eor fspehtraiﬁng:thexseqairaeocfonapasmehaIagamst one

N T T

andfroayrbé prdvided with 4 kb)calted mearonpaidut i cal | y accept abl e

salts and solvates thereof, with a histam ne receptor
. antagoni st, a exanples of -which includes an HL and an
ForHRiminiségtion $6 .huresmnpatientss the tory daéyidosbl of 4 Gcompound of the

e Bt SRRk BB g 8o on e

modH aﬁaamumstramndurt lafbthet ermbddithdri of thbq)régmemm‘ntubhethe total
present_inventio {t two or nore ;H’]a,r ceut i cal
dallg y

cﬂ?ﬁ@s‘i’t?&ﬁg‘p%‘{‘ |oéa18@ invention is typic the range of 0.1 mg to

500mg. In yet another embodiment of the present invention, the totali daily dose of a

compound of the invention is typically in the range of 1mg to 300mg. The total daily -

" dose may be administered in single or divided doses and may, at the physician’s

discretion, fall outside of the typical range given herein.

These dosages are based on an average human subject having a weight of about
65kg to 70kg. The physician will readily be able to determine doses for subjects
whose weight falls outside this range, such as infants and the elderly.
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one of which contains a conmpound in accordance with
the invention, may conveniently be conbined in the

wo esosredson kit suitable for coadm nistration oﬁcf/hgom/omsls
conpositions. ;Thus the kit of the invention conprises
two or nore separate phar nmeteut i cal conpositions, at
| east one of which contains a conpound of fornmula I in

In tRE ¢a5& 3N aBro¥olsh tﬁé‘@oééﬁéeﬁ‘ﬁl{ %ndetéﬁﬁn&?%ﬁ}smeé’ﬁs of a valve which
separately retaining said conpositions, such as a

deliverst aimetereddpuiogatl Pt ine aceprdanas wth thei inventicoeare typically

-arraﬂgé@'ﬁ% S &&CQ tésrel do§eto{f’g%l{f@%hfaﬂﬁ pgg{’riaﬁlt(%owﬁo 10mg of -

ortepacaln ets
a compeundrptthe inventiamd henwmall daily dopmmill typically ype in the range
f.ere Q f f
0. Oﬁ%%@hﬁmé%hlaqmﬁpﬁa% gé@g?ségfeﬁ iff'a ah?ngndl%% :orr] ﬁ{éﬁ? ngé"&/, as
divideshdossisdhrooghodithé dag at di fferent dosage intervals,
or for titrating the separate conpositions agai nst one
another. To assist conpliance, the kit typically
Accouling fossaserdbodimienbolfsthé arveation, there isathus ipravidedhan phdrenaceutical

confiefifiah Sbritirihe’s SStifund rTBERvE @rer 8] ar agaharraggutiaty

acceptable zaltpad 3divate thbeeof, randrd pitarmiaseticailg atdeptable Xepient.
range of 0.0lng to 2000my depending, of course, on the
node of adm nistration. In.another enbodi ment of the

Thepess eaxblpiemve@nswherehﬁotd@wdubeﬂmy iMigrkarmit 6fheftHargompodind(s)

o L P S kB o Sl g S e s

as th8\particuRit mddeoft éﬂrﬁi‘msﬂﬁtlbry tHe efe&ff ofah€ @xBpitnt oﬁfsotdbﬂlty and
|nvent|on|stp|c ntheraneofl t o 300ny
stabiify, ard dhe d‘él“!’é Qfo ﬁ%ﬁﬁgﬁe fosan r'i' sieé’i"ec?xP'H'eé‘F n@'l“é’%‘?asses

d.m@hty,l(gaeﬁbrggﬁgsad@gngay at the physician's discretion,

fall outside of the typical range given herein. These
dosages are based on an average human subject having a

Pha\"rﬁh@éﬂtlcglf &Hﬁ&éﬁtm@é@ntﬁﬂe?@kﬂwe Jél?«e@&ﬁsb&hgéhri@sléf the resent
readily b ble to determ ne doses for su cts

invep#pmyARd mﬂtﬂl@&fet Hieirerreparatiomyiide readily a@arentatmt@serﬁinlled in

thetaheﬁcﬂeéérﬁp%ﬂgn@.eaﬁcﬁ%t dsaf’JrotﬁQilr reﬁ Stl&fﬁ?%ebé‘q‘bﬁnd for

is determ ne nmeans of a val ve |c
examplee ik Remipaton’s E’harmaqentl@d dwiencas e 19t Rditior (Maok Mubtishing
ally arranged to adm nister a netered dose or
Con?ﬁa‘?% Egnt aining from0.001ng to 10ng of a conpound
of the invention. The overall daily dose wll

: Theg:émp;e?:h%ﬁ/ opﬁle |nvetnlﬂ8n rn‘?zrygt? er%?s@re& %rémngr%dﬁﬁmg@ytlo% may

ered ., nore
involve swallowing, so that the compound enters the gastromtestmal tract, or buccal

or sublingual administration may be employed by which the compound enters the

blood stream directly from the mouth.

Formulations suitable for. oral administration include solid formulations such as

tablets, capsules containing particulates, liquids, or powders, lozenges (including

liquid-filled), chews, muliti- and n'ano-particulates, gels, solid solution, liposome, films,

. ovules, sprays and liquid formulations.
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di vi ded doses throughout the day. According to an
enbodi nent of the invention, there is thus provided a
w@bhagoEAet i cal conposition conprising a conpopdEisbho7/003518
formula (la) or (Ib) or a pharmaceutically acceptable
salt and sol vate thereof, alid a pharmaceutically
acceptabl e excipient. The term'excipient' is used
r e
qu@g nfgtﬁl#%?br% fﬁ?fuhg %lééﬁ% Eﬁjép%ﬁglorg]gél%!:uélbﬂ sey)gléri)s and ellst
Sualy formulations aragé)aeamemedi @pdiiersdn soficardrasd sapsules anﬂ éyplcally

corffc i, IR A, SO R0y EnE 5 Ryl v
meﬂwlcelhdos;&;sag@ Suitahle 'Ithle anslr one esc inpire nethulsifyiogpagesdss and/or

G831 N A AL p PSR BN Ao o

a solitk for example| freend isachetinth pee Rododinentt Bdiquid formulation is an

ox SRRt e Sy BB Hy3PERHER EAFRF B nion,

optiphalpacahbined mith sotubie madronialecudaraentities, such I%myagidenfnas and
ceutical i_enc th Edition (Mack Publishing
Su'tegﬁ[ﬁ{éﬁavat'vfﬁg%@o{:rﬁé d@ﬁ?%?ﬁaﬂ‘g of the invention may be

adm ni stered oraIIy Oral adm nistration may invol ve

CorghinaR o1 B iFYRaNiOR iy 5155 DoRRATn Tort-UshsiNTigy fapt-disintegrating
dosagaiférngd suthi 491thaBy db@crﬁﬂéﬂ' i PxPett YOpMitbe in Therapeamoraents, 11
®) leg(%ters LYE bl ood reamﬂlrectlyfromthe nmout h.

i?é‘gﬁj“idt 2PB})- oral  admi ni stration include
solid formul ati ons such as tabl ets, capsul es
contai ning particul ates, |iquids, or powders, |ozenges
Fortabigl drpagg ferms idﬁp?”q"l‘%ﬂ')' do%é%drqup@y makg 4ip from 1 weight %

to SW&gﬁla%tdeHé ab&sye BAN Smoﬁéol&bﬁalgpﬂr&h'mel hi %%)Qﬂﬁﬁvelght % of
il mB, ovules, Fra s an ormul at’i ons

the fdeAgs domon SHBhaED i s%?@bigts aenepaliyspaiain a disintegrant.
Exa?ﬁ’élég Iof Qﬁsmté%faﬂ%s rf%ﬁﬂiee;l)dcfﬁirﬁ 5star§H “gﬂycfo@it@“ E@cilhr?hnéarB@%lmethyl

ers I n sof capsu es and
cellulppe,caalpwn@ﬁmomr@e&wl:selml@e, crr@ﬁcaéngliqsleesomeprospowdone

«polﬁ{;ﬁ‘%ﬁ ?f’rﬂ% V%é}xgef&u&bx&,m icRyd I?sf}:Yélf?ﬁée Seifode; lower - alkyl-

ul ose, r a suit e 0] and one or
substituteds fhyidraxyacpent scelinlgser starshhe miegalatingadt starch gandi sodium

alglf'ngfenk’sl ?Etaﬂ?sthg%\( .ﬁ%&%n?ﬁélpc{oﬁgﬁ{sé%w 1 twrbqqht % to 25 Wﬁi%}t .%. In

recons i OR 0% roma sac
onel embmrbmnbnfdhepmaenalnwemlmndthbnmmmegtantb will soraprise from 5 weight

%tgéb%v@%% #M}eﬁéoesgﬁé?& oraI suspensi on of mcronized

onmpou ven

Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethylene
glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch,
hydroxypropyl cellulose and hydroxypropyl methylcellulose. Tablets may also contain
diluents, such as lactose (monohydrate, spray-dried monohydrate, anhydrous and the
like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch’

and dibasic calcium phosphate dihydrate.
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optionally conmbined with sol ubl e nmacronol ecul ar

entities, such as cycl odextrins and suitable
waolesospedubyes thereof, as defined bel ow Conpoupcsig2bhor/003518

t he i nvention may al so be used in fast- di ssol vi ng,

fast-disintegrating dosage 3forms such as those

described in Expert Opinion in Therapeutic Patents, 11

Tab dqu 'mazig%l'sg %Sjlloﬁ?yllgl‘éoqﬂ%ls@n&rggg (reb’cg ?\% %ﬁérrltag glﬁ%f‘{/ Q%‘éélulrpp lauryl
Sulfat\eoamd miansgruat@/ﬁoo a0 glidagtst syshofs tdilicod odiaxjde famdntalc. When

[ 9 0] t, % of.
pre%gﬁé asglfé%?% %%IV aéé gg}r%y\é&%rrg?tsFﬁéﬁrgp% w&?htg‘?; t{) 5 \%lg}'np % of the
tablgeaed glidants maya:lommjsd ifrem®.2 gvedgtit. % Examehgm %0bf the tablet.
di sintegrants include sodium starch glycol ate, sodi um
car boxynet hyl cel |l ul ose, cal ci um carboxynet hyl

Tabteﬂs Ialéms}enemllpsmnml lubseanto diudhn as sy EiudD Beearate, calcium

stediale Hor SEPHHP: T BB IS DT AT S peppaasi stearate

wutHwLﬁnymrwmdlpm |leibﬂ6eﬁnts gbaér@hy c@rhpﬂ@é b0 38 Weight 26 ko 10
@{} |umah8 f generall i Si.nt egr ant VVI}|

wel n{ﬁr l”s%“ef P ‘i'"!ﬁé‘ gh B’F%e'ﬁsn‘(ﬁé‘i“a'f‘rt “%Cal"hs geaprise from 0.5

We.@ﬁb@qu mf%bhmepé[ggtent i nvention, the disint egrant
W ll conprise fromb5 weight %to 20 wei ght % of the
dosage form Binders are generally used to inpart

Othéﬁ%%bib% q@buteh@s ifcud® ABlokidahey, "étlléﬁrbﬁt@ flavblAR) Sagents,

bi nders include mcrocrystalline cellulose, gelatin,
presqiyalives apd (3ade-HAsking aged®ol , natural and synthetic
guns, pol yvinyl pyrrolidone, pregel atinised starch,

hydr oxypr opyl cellul ose and hydr oxyprop ‘yl )
Exemplary taliets goptain umihakaud SWragsﬁﬁoraabpu 10 weight H te, about 90

we|g°1'HC°}3 mér al% Sa%o(lfrpwr")@ttg ’abﬁ &y w@ dh Vil Bout 2

us an manni t o extrose
we!@hlc% de @boulothiweight “ntlisintrgrgatt and ‘frnen eb;out @I Asweight %r mbout

10 \ﬁ%’lghtd#’ BasHcancal ci um phosphat e di hydrate. Tabl ets may
al'so optionally conprise surface active agents, such

as sodium |l auryl sulfate and pol ysorbate 80, and

Tab@t b%'&%%n%ﬁﬁ% cgﬁm?é sé& %ﬂegﬁfﬁs%ﬂgpté f%lnsr“l taM?{%rj TaBI_eE blends

presen ace actrve a rise trom
or partigig oo blends weayg taltel%abﬁely htee tvmﬂ edr,y- aod ngeli-granuateda ymelt

confEipd S =B Beford Teilind ik e FotUpiChihed Biperse one o

moradayers) aed may bet @ated e, uncabiedyitalyesvea tbe, encapsulated.
stearate, sodiumstearyl fumarate, and m xtures of
magnesi um stearate with sodi um | auryl sul phate. '
Forulationsiof tablg@realidcussanprilagmbteutical Bosagel ’RtinsYTalsletsOVol.

1, by H. Lieberman and L. Lachman (Marcel Dekker, New York, 1980).

Consumable oral films for human or veterinary use are typically pliable water-soluble
or water-swellable thin film dosage forms which may be rapidly dissolving or
mucoadhesive and typically comprise a compound of the invention, a film-forming
polymer, a binder, a solvent, a humectant, a plasticiser, a stabiliser or emulsifier, a
viscosity-modifying agent and a solvent. Some components of the formulation may

perform more than one function.
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wei ght % In one enbodi nent of the present invention,

| ubricants conprise fromO0.5 weight %to 3 weight % of
wo fesbh@hdet . Ot her possi bl e ingredi ents incl udgT/1B2007/003518

anti - oxi dants, colourants, flavouring agents,

preservatives and taste-maski ng agents. Exenplary

tabl ets contain up to about 80% drug, from about 10

TheV\ﬁﬂnQEleéb tp%l@ﬁ%ﬂr{w gge‘@éleg%td fgjarﬁ nﬁﬂgélip(fhfs%%ﬁ%@% ;Qr?tems or

synﬂwtlgﬂwdmmldsmﬂ lsaypmlghpreeemtu isi the ggnaent0,0 bl 90 rweight %,
[ 0 t, 10 wei ght % | ubricant.
morg[‘qw&?"gk')%@e\é\%nga%oé?é%@c@n‘?é}gs/%ed directly or by roller
to formtablets. Tablet blends or portions of blends

l.t,er.nat i,v . wef - dr -. Or t --ar anul at ed
omnfP Bl Adeulety intfiddrinofiiaris, Siols, b AMhoS| £ favour
enhBinceas, bmsaru,laat/earsaiaarycstmmﬂam@ agents/ cmling hgerts, scasslvents

oat e at ed
(nc{iig0 157 LR ISP IR e IR e, AGeEiSs Syelaeignisn and
tast@nedskimgedgenenl Dosage Forns: Tablets, Vol. 1, by H
Li eberman and L. Lachman (Marcel Dekker, New YorKk,
1980). Consumable oral filnms for human or veterinary

F|Irr1$5‘4ﬁ aaé@rdhmsé with the iﬁberﬁMn%ré\Wpﬁfaﬂ? ?keﬂair@d By evaporatlve drying of
or ns

svvellablethlnfllm 0S he
th'“r%%‘PBP% filps egpieA Pt @ H%Fé%‘ﬁﬂr@gme %&RBO'E‘;P@R?QPF yTh'S may be
doné TR dinyify BvérPEPRHAE, §bichilEa cHMBMNeitdate? df'yér rerfwrfreeae -drying
pol ymer, a binder, a solvent, a humectant
OFVEP%?'P& ser, a st abi liser or emulsifi er, a
Vi scosity- modi fying agent and a sol vent. Sone
caonponents of the fornulation may perform nore than

Solig fermulationsfar otk agministradiorimay pe |f9rmatﬁwo be l@me@at%@nd/or
moiﬁéj{‘i‘g[@%#é gdﬁeﬁ Yéié&é@r%%%ﬁ?ns‘%hem&é Bél»aiy ﬁwéms&' pulsed-,

s and I's typically present e range

_ContDOH?li ttargggedendyprogrammed eclesgsi.cal |y in the range 30 to

80 weight % O her possible ingredients i ncl ude

anti-oxi dants, colorants, flavourings and fl avour
Suitgbleanedified releasedormulations forsthe iwwes of theliayentign agedescribed
. ' il
in U(;SorrgHél?lgrr]\?)g%ntoaﬁ:zp 'Ife%lfé (?ftoc'(hélJ ﬂa! Fé(i’ea%e tﬁéhr{ologles such as

agen oam ng

highs @enkegyt disperm aadtmni@kan@ @gmd szarti%:lesrmre o be found in

orafASH IR g AR 8RB BAG2IAS so o

chewimnigguen p:ead:méx}eecdmml{edw@l&aspp@desanbep &pWO 00B6298ay be

The compounds of the invention may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable means for parenteral
administration include intravenous, intraarterial, intraperitoneal, intrathecal,
intraventricular,  intraurethral, intraéternal, intracranial, intramuscular and
subcutaneous. Suitable devices for parenteral administration include needle

(including microneedle) injectors, needle-free injectors and infusion techniques.

The compounds of the invention may also be administered topicaily to the skin or

mucosa, that is, dermally or transdermally.
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done in a drying oven or tunnel, typically a conbined

coater dryer, or by freeze-drying or vacuum ng. Solid
wo oFo8Mbav3 ons for oral adm nistrati on nmay be fprmBeéam@ssis

to be imedi ate and/or nodified rel ease. Mdified

rel ease formul ations includ@ del ayed-, sustained-,

pul sed-, controlled-, targeted and progranmed rel ease.

f: I f |
Thesrgtilhf APl ARIEA LRSI AN ASIAA riBhatd picaly i tre
fornN@f asdryaBvees (eithar lone, gfs atrhistures fpt exarapleelireasisy blend with
[ [ e er : -

cth G U ke rffRed SEihBRel, FlGE P e RRE WA i Fhosphotipids,
suclPteesr ptmsebaﬁld}dﬂhoﬁm)hinmhogy a@rosbl spray 62 )a, presddrisedycontainer,

pur el P dblereraB U3 pinisarr Lol BSOS BtTcs o

prodiaeps lﬁnelsmnsf) bh eeersentwmnorrWhahtstbe hseanfna suitdtde eropellant,

bl ood st intp . muscl e nt
suohgs ot e oBoriindad B 451 LE ARk A S B pifieafs For anasal
usea(ﬂm rpowdleatmam dom:[irlséeal Bibadhesveuagerithfsraaxamplealchitosan or
[ a ﬁ)erl toneal, intrathecal, intraventricul ar,
cyclpdefdr et hral . intrasternal . intracranial
[ ntrarruscul ar and subcut aneous. Suitable devices for
par ent er. adm ni stration include needl e (includin

Thel S B RA FRS I RS SP e BIFTHIZAT; BLNGHiSeA GTGaitng SBlution or

suspéﬁs‘ltﬁi BNtHeC6HpEIHRES) Jﬁﬁeclﬁmmﬁd&nﬁﬁrlsidbe fbrné%lhbl@nethanol
may al so be adm njstered top Icagﬁ%c@h?dffe skin or

aqu%%\ar\p}, af' ias suitrhiealtepnative a qesyswm,e solubilising, or

exteh@HgdiRase of tHehé’cti'VBVﬁ Fdﬁéﬂarﬁﬁd) ABlseehfard Bh r(b'pﬁéﬁél %grfactant
i ntranasal |y |cad¥|nt e formof a dry powd
P

such éﬁﬁﬁ@»taaﬁr&h@tea@elaam UpR oligalgctieagidpl e, in a dry
blend with | actose, as a mxed conponent particle,
for exanple, mxed w t h phosphol i pi ds, such as

Canshies §mage dipr exampie fomrasistimoraidsarypropyirasthyleeiulase), blisters
and%ﬁﬁ %éréaﬁqué AR It R bé g{r@%{art@ci]y /ot |n a powder mix of

(pref y an atom ser using yna
a compatind f thef inMentiang a)suitable pelydet base, sughtas lactose phetatch and a
perf&ﬁﬁadib%g_ dfl%gl ]:c’ lj%?%%é ﬁHg%cgrp%l H%H&ltols%? NnA§nesium stearate. The
lactose, 2, 393ammrws @ormpthepﬁmm ofdhe i monahyasate. @tker shitable

xR oo, TR e FORE° B8l BB B e en

- trehplosp, spray, atomizer, or nebuliser contains a

sol ution or suspension of the conpound(s) of the
i nvention conprising, for exanple, ethanol,
A suitable solution formulation for use in an atomiser using electrohydrodynamics to

produce a fine mist may contain from 1ug to 20mg of a compound of the invention
per actuation and the actuation volume may vary from 1ul to 100pl. A typical
formulation may comprise a compound of the invention, propylene glycol, sterile
water, ethanol and sodium chloride. Alternative solvents which may be used instead

of propylene glycol include glycerol and polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formulations of the invention

intended for intranasal administration.
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aqueous ethanol, or a suitable alternative agent for
di spersing, solubilising, or extending release of the
w@agboses4o® propel | ant (s) as solvent and an opt pOna$2007/003518
surfactant, such as sorbitan trioleate, oleic acid, or
an ollgolactlc aci d. Capsulés (made, for exanple, from
gel atin or hydroxypropyl methyl cellul ose), blisters and
- cartridges for use in an insufflator nay be fornmul ated
to contain a powder m x of a conpound of the

Formylations ton intéar@lgaltmi@isﬁaﬁmmam@@efom@ﬁtedsto Ibgdmawsiaie and/or
modHied ﬁﬁef’%duéﬁn oerJ e PEOAf Mokj _F\%Hqgle%§e|fo#nﬁﬂ§ﬁcﬁ1§’ include

manni t nes St ear at e. 'act ose mm
delaypey ghelainedr, nwsedh@Oﬂtwllﬁdaftatgqaéedmcbmcra@nmed &Ime

sui tabl e exci pi ents include dextran, glucose, naltose,

sorbitol, xylitol, fructose, sucrose and trehal ose. A
Thegompaings 9bthet inventioormay alsp de ddministased directlyo ding sye or ear,
typu%ﬁ?lk M9 tﬁé fo‘r}%nrm&?é'rgﬁg QYggﬂkFo%]gseﬂ slUsﬁ,pﬁan 3r %blpﬁormn Eofgﬁ% pH-

tain a conhpound

- adjustedesteritensgliee. act uati on and the actuation vol unme may

vary from1lm to 100m . A typical formulation may
conpri se a conpound of the invention, propylene
Thegtorombyndst eff tHee mmamam ety hibén @onbivieds adth usolutié Oﬁam‘emolecular

oni . SRS S RBLNAR 5o Mk T R SRS S Bl aveor

contglrmgalpolyfﬁn&rtsﬁhﬂ Ebrtﬂératw irfBrove Uthirasol aisility N Qlissalmdon rate, taste-

nt h weet eper.s, such as ccharin. o
maskiR00 BRIl R Or lob Y R (Y eI Bmelane e fodes of
admirfistidtidni IV eRitaisle dyatoaesteid ‘sogulfobhtywﬁmﬂadyclodextnn (SBECD). A
adm ni stratjon.F rnul ations for intranasal

Pref%\raﬁq' NYSQASATEn ISrdyydioxyk BFORY! di-eycledexlin |HRBEPa{@AS number:

128448leu5)nodi fi ed rel ease using, for exanple, PGA.
Modi fied rel ease fornul ati ons i nclude del ayed-,
sust ai ned-, pul sed-, controlled-, targeted and

Dru@b?élé@é’ﬂm c6ﬁnb%§é§ fofr @)?én@ﬂapé’r%rfgﬁn@fo bd geh&aMLs& I R Ynost

also be adm nistered directly to the eyé or ear,
dosaggfoemp [apd;admipistratignioytesed Befiisinglpisian @nd meRtiagigsion complexes

maysa@egébs 'A@wsuéﬁgwes 8" irleBt éogﬁesueieétfbn »nh'ﬁf#\le%hg%e cyclgdextnn

steril sal i ne. he conpou the 1 nventi
maYc'@ﬁrb'Bﬁ@cﬁSV\m ﬁuslbarubadgltwacrem @ccareer, ahluenti e solybiiseradost

comg%q‘ﬂ ))gt hé{j P tﬁ%‘é gp@%@@é SrdelibyAl ipkes LA r?%ﬂ*fmdé) Eyrilodextrlns

ene glyc ntai ni ng pol yners,
exarmpies ogfe whiehi mayobe found yn Iuﬁemambnah Batanat/’@pllcatlons Nos. WO

111375, FRESL D81 DARAYA baREkAG Y and/or stability for use

orenen oned nodes of

According to a preferred embodiment, the compounds of the present invention are

particularly suitable for administration via the oral route.

The compounds of formula (I) may be prepared, in a variety of ways by one skilled in
the art. The following routes illustrate such ways of preparing these compounds; the
person of ordinary skill in-the art will appreciate that other routes may be equally as

practicable.
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adm ni stration. A suitable cyclodextrin is

sul fobutyl ethyl cycl odextrin (SBECD). A preferred
woyaispgessrin i s hydroxyl propyl b-cyclodextri pctiE¥eb003sis

(CAS nunber: 128446-35-5). Drug cycl odextrin

conpl exes, for exanpl e, ardfound to be general ly

useful. for nost dosage forns and admi n| stration

[
A opRBbET PR Sy T o8 Mot aOEiGEIe (FTTRNGHRS fTBfess.
where thedteug tipshmeans trisperanylsiylimy be used as an auxiliary
- additive, i.e. as a carrier, diluent, or solubiliser.
Most commonly used for these purposes are al pha-,
st a-d gamma- cycl odextfri n exanpl es of which may
N

in |nternationg Applications Nos. WO
,sﬁw?94402518 2 MD / 5%348. According to a
arred enbodi ment, gt e-Conpounds of the present
c)-'ticvn)are particularly $ditable for adnministration
via the oral r@uteo The conpounds of formula (I) gray
be prepar ed, yariety of ways by one skilled fin
The Iomﬂﬁg routes illustpate
t he conmpou per sgh
in the art will Emﬁ HNa

her rdutes may
ormula (Ia)

e preflred according to the foll ng prodess,
where the term'tips' neans triisopropylsilyl: The
first step of the procedure may be carried out by

TheGmPstisie bﬂ&e%ﬁ@é&ﬂﬁé’ ntay Be ¥arkied @QFBP HGﬁiaéﬂﬂd éorhﬁbdn‘ﬂle(VI) with

presence  of sui t abl e sol vent and t he presence of
comgoyid (VIBiie thearesens Qf@owa'a'%@yenh%n%éh@ ﬁﬁ@n%%% suitable

basé N8litai€ HeREPARHBEE tHbdeD béébsafr%'iméré Ccd?]%dti%féo With! &n aromatic

substitution reaction. Exanp es of suitab bases
nuclepphiliei subgiititionr eeagtion. | Exameles ob SU'Eﬁh'%@@Fﬁﬁn"tdtlﬂ% but @ee not

Iimit@ﬁ% Sﬁ’&éé%rh%cﬁ’dtéj)ﬁde gﬁ@@%i‘ﬁﬁ Ry ariid @Qh?legoéfvﬁmaﬁlef Hivents
this reaction 1 nclude, but are not Iimted to,
for thig|rgaction m@jucﬁ%ﬂ@k@mcﬁ ucptdmmte@ tgxtgh@neatm'ahydrofuran dioxane, and

dim&h kagfgsnzﬂ@é%héthgwlﬂaﬁb r@ﬁ@é o O?ysﬁ’% E\aﬁ’éoetroorﬁmove the

reagent nay a 0 renove t I Ng
protestingpgreup.oExamplea oif suitablg deagents that megy be asded do tremove the

prot%@tmﬁviraﬁgpﬁ d Bﬁtér@gn&rhmﬁed tgctkﬁg&t}llgmmcﬁ'ﬁtﬁn I?I%E)rlde cesium

et rabut’ylamoni um
fluofideuand dmali rasincLmi lof weateru fh’he o¢actiah enay bé e:arrmicowtoai avegriety of

sl 554 7Bl B8 o el B BETRES P o
abotte21€rtataboet Df0°C, preferably at a temperature of about 85°C to about 95°C.
More preferably, the reaction may be carried out at a temperature of about 90°C. The
reaction is carried out'for a time sufficient to allow the formation of an acceptable
yield of the product. Typically, the reaction is carried out for from about 2 hours to

about 10 hours. Preferably the reaction is carried out for about 4 hours.

The second step of the reaction may be carried out by contacting compound (V) with
a suitable reagent and suitable conditions to facilitate pyrazole formation. It may be
desirable to carry out the reaction under such conditions to minimize the occurrence

of the regioisomeric pyrazole. One useful example of reagents that may be used in
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about 240C to about 1100C, preferably at a tenperature
of about 85C to about 95C. More preferably, the
w0 edusiobsma3 may be carried out at a tenperature pET/@kout003518
90 OC. The reaction is carried out for a tine
sufficient to allow the for¥ation of an acceptabl e
yield of the product. Typically, the reaction is
Cakkd 0 - or £ r Qi gt t h
tis PRAEBEr aohdl 0 LS SRy forRide ArRROH adtlal? Wfbed by
treatrpentswitmieetkybyshazine.c@ther sublke usefut conditionsy atecknewn irethe art
0 . [ et b '
andtiay B BRI REBROTE iandobbic i T @Sk Xpns AP HT A, R
Katfitakyrand ok F. IPRozhargkih e2"d essditioab|(Rergamoar 200@uand meferences sited
therk %acti on under such conditions to mnimze the
§ceurrence of the regi oi someri c pyrazole. One useful
exanpl e of reagents that nay be used inthis particul ar
react i IS -di_net hyl f or pani de. di.net h acet al
A chBReiEet s Mol el Bt enat By ipd ST lodpg arossse:
be

usef ul oconditi ons are known in the ar

for exanple, in 'Han of He ic
[StT6H, by A R Kat NENd A Lrtips2nd
2 ornt) ENFer@daon, 20 and |r efgreng >
Bt her ei i, nﬁtmym}%d ormul &7 1'b) may be epar ed '
he f

ac@¥rding to oIBIQovvi ng(Process: Theofirst &fkp of

the procedure nmay be carried pu‘sNunder condi tions

simlar to those_descriped aboye for the second step

of Pdedt. For exa p und I(1V) may be contacted
with N, ) £ATD e dirmet hyl acetal foll owed

by treat nenty" W hydrazi ne. Two alternatives

sui tabl e rodtes)to syrthesi ze conpound (I1) are

di scl osed in Phe Exanples of the present Application.

The first step is believed to proceed via the

f j nte i : i f .yl & (¢ \
e e it 28 it pARPHE Y B a0 AP epl gl et o those
desérnitedoalmalef for tex aapdre step dfifla]. Fohexaraplendompepnd{IV) may be

ool 88 N. Y0 et 556 Bghes b i

methylhydraziger Ewotaltlematives spiththladbutes datsyinjtesizeSgumepdund (11) are

._exanpl suitab cat al yst s .t hat e used. for,
discfedp dfe Foaiiess pL e PieepiichErcAomerin b ST nebelieved to
proqeeid| vliherforntation(ofiahantzsrhédigteematinnesd focthmal(lixdi un( 0) ,

pal | adi um acetate, or dichloro-(1

-, 2- bi s-di phenyl phosphi no-etjhane) - pal | adi un(11). The

second step of this reastieoni I'ag carried out in

t he presence of a sui @ sol vent. “2Exanpl es of

sui tabl e sol vents L bat\ g8 be used to carry out this
(1

reaction
The formation of intermediate (1ll) can be followed for example via HPLC.

The second step of this reaction is carried out in the presence of a suitable catalyst.
An example of a suitable catalyst for this coupling reaction is a palladium catalyst.
Specific examples of suitable catalysts that may be used for this reaction include

“tetrakis triphenylphosphine palladium, Tris(dibenzylideneacetone)-dipalladium(0),

palladium acetate, or dichloro-(1,2-bis-diphenylphosphino-ethane)-palladium(ll).
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i ncl ude i sopropanol, nethanol, or dioxane. For
scal e-up versions, 2- nethyltetrahydrofuran can be
woseocAoyari ety of suitable bases may al so bepusgsghbod003518
this reaction. Exanples of suitable bases that nmay be
used in this reaction incld8e potassium t-butoxide,
cesi um car bonate, or potassi um phosphate. For scal e-up
versi ons, sodi um net hoxi de can be used. Additional
sui tabl e reagents nmay al so be added to facilitate the
Ther seeond citep BX aiplireaction is Al barsied debittin dhelpresengernfsa suitable
solv%ﬂfatEiéﬁw&e OPS&%@ Qoltlé’lﬁ% thét%g Cuddiffel bé)r&] Fﬂlcihgf.d feaction
uori de, water et T aet hyl anmoni um ori de,.
inclygte t dsapadpanyl, anmethaoed, f IQJordldzeanetx sioort abtaleapdi vérsioak, 2-
ed to the reaction. Exanpl es of
methﬂ%%gymgﬁ%ll ??%E‘glug?@gands that nmay be added to the
reaction include, for instance, Bis(2- :

A v%n#{l] %@ég agn?%ﬁg%%o%%ﬁgaisp%g% g%e% 8hé% aCt'BP stanples of suitable
bases rthathyday4bé- thsed(m mhenyebﬂimsm’mlude) pamsblarre tbutoxide, cesium
reaction m e .carried_out t a varie ui.t abl e
cariofRfi. ob PolFBS AR REGr B ShraRrul oS A i Feh Fdsioan be
usedut at a tenperature of about 240C to about 1100C,
preferably at the reflux tenperature of the solvent.
Purification of product (lIb) fromcrude reaction

- AddRioadLgliitabitebgehs fﬁa@rdmﬁbeadet@rfhamdté metrb@ctﬁhamaéraples of

.of the present pllcatlon version of th
suitahle &ﬂﬂ"t&"ég regents fhat may @8@6&%@ 9 |fB$'"tP£e nes £9395eg 'P?IUde‘
ceshhﬁﬂd@ﬁ@@ﬂv@t%r QétradiRylAhARANIM MBS D rtétfabutwammbhuuheﬂuonde

appr eci at ed by those skilled in the art that it may b

necessary or desirable at any stage in the synthesis

A s@fabfePBRRHLHES i@dnd PajAlsd Ké é&dé&f to(thQ)reéélloHr ek&Aple8of sGitable
nore sensitive groups in the nolecule so as to prevent

add{iRcels VAR ¢hal HaY i aerghdo the, seantion dpelkdey f9F d‘ﬂﬁi@"% Bis(2-
dlpHeﬂ% ss;m.rﬁﬂ%ﬁﬂ é‘t‘ﬁbrof O onag\fpﬁo%bwbﬁe&é&hem or 9,9-

used conven manner .’ See
dlmetiaa 5@'8@lﬁb@@'@l@@hmbb@"thﬁmePr otective Goups in

Organic Synthesis' by Theodora WG een and Peter G M
Wits, third edition, (John Wley and Sons, 1999) in
Thispeeactioumay beneastied ot atpmyeristy pf svigable feropesaturem Typically, the

reac%t{c}ﬁ Fbégt éyéarr% %t Jat hgmﬂe r‘e”gf %%H'?‘f%ﬁ% tUS‘,Iitgxidt 10°C,

eS|s npoun
preferably at the reflux temperature of the solvent

Purification of product (Ib) from crude reaction product can be performed as

described in the Examples of the present Application.

A scale-up version of the second step to arrive at compound (Ib) is described in the
Examples of the present Application. \ '

It will be appreciated by those skilled in the art that it may be necessary or desirable
at any stage in the synthesis of compounds of formula (la) or (Ib) to protect one or
more sensitive groups in the molecule so as to prevent undesirable side reactions.

The pretecting groups used in the preparation of compounds of formula (la) or (Ib)
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the present invention, as illustrated on the precedi ng

page, are either comercially avail able or can be
wobaRAtad3 as described in the Exanpl es of the pees®iad7/003518

Application. Also within the scope of the invention

are novel internediates as “herein defined, al

phar maceutically acceptable salts and conplexes

ma)t rg,%r 6&8dd andy Qzlornvéﬂao\‘élt ?r?qgﬂ@ld § S*o‘?x&%rﬁle thoge desc djbed in

harnaceutical |y accepta ther
'Promtlw @reuns ipdHgenisdlyntifesisobyrl haoctqra)N &regn Bpd PEt@rﬁ)Me‘é/uts

e t

thur@%gl(telﬁ{‘u gﬁ{hﬂt Wéﬂr@z én'a §§r8§\}r‘?93?w3)%'{)tc@[s§sr (?'T Ip‘ e%(i %%geg 17-245

(“Pro@n’fwuf@dthﬁHy@\olerogn)zi) or (Ib), and the description
related to the processes, which conprises the steps as
follows: Exanple 1

Theélstérﬂng cdmEbumast lhgddlm &hepyyrﬂlzeﬂls 6f edmybremds of formula (Ia) or (Ib) of
the ?Fe@ E&?@Ar} :%a%t tra g '_hep we%gdlng p%%rebg?(eag?tfger comrﬁermauy

availebleSebcaming pepated dsdesehiveld in-tAétExgmplestof tiss prexsant Alsplication.
4- ( 3- bronophenyl ) t et rahydr o- 2H pyran-4-carbonitrile
made by the procedures described in EP 108114 ( 1 .05

AlsK@ithia.tAé saope bf W&Sm%mtroh&m‘eIrf@v@l&%érﬁS&iéte(ﬁa@ﬂéﬁelrﬁﬁeﬂned all
erature for abo(yi 40h. The m xture

PhalTBarRLliEaR, GorehLabin oo AU TS LR B G sovates and

confpléx"egred ph@ﬁnﬂ‘wlﬁeéil iabbeptdshe t SAtsO Wby WBL Hbfi riéd ®lerein for
IS neu Iaz@f)hl’ e \Nhl te solid was washed with

CO"WQR'&‘?T%%f qffgu B-dried in vacuo at 35- 40 0C to
give 1119 g (99.8% yield) of product in 99.9%purity.
LG/ M5 5% 100% CH3CN: H20- 0. 01%FA gr adi ent over 10

Examples aad Preparalions (wrH)+. 1H NVR (400 MHz, DVSO-d6) d

In aﬁ@fﬁb?eﬁ%&rﬁ&nt(éﬂthé |H)ent|3n 4’3167e @Fé)mldea é("brocés@%ﬁ m%ang a

com@gpgd og?qqpu@ (Tq)(qrc({b) gndlthf dpscg)tlanglatgj tcbtheg)rqqes§ps whlch
n@n%%e'ﬂ%@pszaé'ﬁ)llo@s38 (d, J=13.6 Hz, 2 H, 1.75 (td,

Step 2: Preparat|on of
4-( 3- (trllsopropyIS|IyIth| o) phenyl) -t et rahvdr o- 2H pyra

Exafigle 1car boxam de Alternative 1

_21‘9?%- =Bromophenyl ) - t et r ahydr o- 2H pyr an- 4- car boxam de
prepared in step 1 (300 g (1.06 nole), um
tert-butoxide (122 g, 1.27 nole), Pd( )2 M. 74 g
0.021 1 nole) o N '

CHj
H,N s

O

4-(3-{[4- (1-methv| 1H- -pyrazol-5-yl)phenyljthio}phenyl)tetrahydro-2H- pyran-4-

carboxamide

Step 1: Preparation of 4-(3-bromophenyl)-tetrahydro-2H-pyran-4-carboxamide

4-(3-bron_10phenyl)tetrahydro—2H—pyran-4-carbonitrile made by the procedures
described in EP 108114 (1.05 kg, 3.95 mole) was stirred in 98% H.SO, (3.00L) at

room temperature for about 40h. The mixture was then poured onto ice and the very
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and DI PPF (1, 1-bi s(diisopropyl phosphi no)ferrocene)

(10.6 g 0.0253 nole) were placed in a flask which was
weYaguedsesl and filled with N2 3 times. Anhydr opSr/iB2007/003518

di oxane (2.3 L) was added and the m xture was stirred

at roomtenperature for 1h*To the mixture was added

triisopropylsilane thiol (221 g 1.16 nole) and the .
fi nerseu%Hbﬁél&g vsstXﬁlférrSd %8 WsMeB it H,O hHPbulgﬁ%Lng (gﬁ‘@%f wash is

stog after 1h and the m xture was al
neutra g@ mihite splid was washethwithihexanes angswasthensiigd del vaeiooat 35-

| t [+] 0,

40 %Z%L V%C?Elﬁi)? @Z)LB)D/QWI& fe con‘E’l ne g*?ﬁg%ﬂﬂé DC)T\?@ 5%-100%

CHméIZ@dbm %IFAaartaélent/\mef 0 hjnutes: e4.63 m(lswﬂv\h: Uth NMB (400
t 12

MHZ 'Bn@s\rt]bg& %\‘Hlfgsﬁqgg@im f‘ﬁs*e%{jzid(;@g,ﬁk}asaﬁﬁ%.so (m, 1 H),

7.2% (d, ev 88 I'ah:ndl ObTO6r{es 41005 oa (brsy MeHs3.7 E(diyJ=HCEI AT iz, 2 H),

sagf Bobd B TR0 By ARl 2R TRt a2

suspensi on. Hexanes (1 5L) was then added and the

car oida dend then hexanes. The resultl ng brovvn sol i d was
Alte drled in vacuo to give 334 g (80%yield) of the
BP&'&% t in 99% purity. A second crop was obtained from

4-(3tBreniophényl)-Rtrahydrb- zmpymamh@ib@&rmeé qsrepaved #@r 3@6 u0(300 g

(. 0%4% e)_ép%gdl ti.onal j rod a tot a&ﬁ %‘1'»19 OoQ,?éﬂ mole)
andlglppmt(ﬂelsbls@iu%rﬁgﬁph ml; fé%é‘&rfé) (]IUd“y?O(O@@ Mdle) were

plac%jgz a-flagli Wﬂﬁh was evag:uggad(qndsf Ileg \quh N531|gte(sbA§hyqrop§ dioxane

(2. 33_)7\/3333 aa@eld %i%d 4hé‘|}m>au%5was %@rrémat 206?91 ]ter%ﬂgétt?reofgr ﬁm Tg the
mixtyire ‘P’?%ﬁﬂﬁ:’%ﬁ tr@ﬁp(p(jqpylsugge thiol (221( g1l 16 moIe) and the resultlng m|xture

was’hdated id kéfﬁnQP R@m& wagyétésaea)mnm ama %Hé Wdreowg Eaf\»éd to

n-4- carboxam de Alternative Pur g 3-neck
cooltgFepmdempatatyreethe Mbttuiegurs th&naour%nmtbwmcemte 167L) which

rlhﬁ H H;0 (2 b
v B pe T P et P Pie L), T, cqmblneg auepys washes

were b@%eﬁtﬂqfed with sthyl acetatg, (3b) %Eh@vamﬂheyw wakhied st hu@ (2x2L)
1) bt M o e 600 SAPIJUROS gy o
conognivatask tob_grym@s@ Ethwli atet_aﬁee(ﬂt5L) waistadded te the solidgandRbe geixture
west ARy K4t ) e A T oo SRR s

r vacuum

_theneadded: pod dhe Auldpermsiort as! allovetl , stand for 1 hour. The solid ‘was

filtered, washed with 1:1 ethyl acetate-hexanes (1L) and then hexanes. The resulting
brown solid was dried in vacuo to give 334 g (80% yield) of the product in 99% purity.
A second crop was obtained from the filtrate which was washed as before and dried
to give an additional 15 g product for a total yield of 84%. LC/MS: 5%-100%
CH3CN:H20-0.01%TFA gradient over 10 minutes: 9.35 min. 394.1 (M+H)*. '"H NMR
(400 MHz, CDCl3) & ppm 7.52-7.51 (m, 1 H) 7.42-7.39 (m, 1 H), 7.22-7.21 (m, 2H),
5.35 (brs, 1 H), 5.13 (brs, 1 H) 3.78-3.75 (m, 4 H) 2.36-2.32 (m, 2 H), 2.06-2.00 (m, 2
H), 1.27-1.16 (m, 3 H), 1.05 (d, J=7.25 Hz, 18H). '
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0. 04223 nol es) assuring that oxygen is not introduced
into the vessel. Heat to 75C. Add

woddeb@Edbphenyl - phosphi no ferrocene) (0.258 g, pOr/0dmoss1s
nol es). Continue heating to reflux (reaction
t enperat ure about 1070C) fd¥ a mninum of 1 hour. The
m xture shoul d reach reflux wthin 30 mnutes Cool

' l%hgdl{)ﬁg-w rar.1-4-‘

Mmmg Filter the suspension through celite (30 g).

Alt zﬂﬁ/gzthe celite with ethyl acetate for rinse (100 ni,
product to be rinsed), conbining filtrates.

Pur@e lacié‘}neclaﬂaslt (ovefhidat rsditrer, \niteogeacinlein séinghidapawitb mltatge?iOAdd

- Bl noeiybte, b4 Sl Frabrstlin i BT o

0. 0351395hajlé)t &) sboiunc tpstaxidei ¢t | gn0i0a228 emeles). r fddemhydrous

' . St] d h
tolufhd tiens Shtud 8 & . s rfRien™ DT o€ Fatat Ruokp if atdFient
Initibte étirhlﬁg aPurge. th& reactionhmix@uark aviti 4hvdeanmne nlirfb@@n Plurgedtycles,
e fi

o 50, R Fat S ot et Saeg BbRS Atk ghe b 0.1 o
0.0423ahoM8 L asrihg tivdt o'x@érDE noP intltacédiatb thedéssefi Medt 275°C.

e BRGNS aseniop I BN Do s anad Oy mes). Cortinue

heaF?lﬁQe &t réffuxOffe attioR 'térﬂlpblraﬂﬂ‘é RIbROY PoA-ayabh 4| mikithi¥ ' Z0héur. The
Alternative 1 A |rretg‘)élforrramde(15 m.)

mixiuse §hould reachsefivowithip SPSMRERSNe (10. 60 g, 53. 25 mml s)
and N, N -di net hyl f ormam de di net hyl acetal (2.5

%l{ll val ents) was heated at 125 dag%ees Celcius for 3
Coghdip Eeactip mixture 10e2b°SolAddi athyl asstale 6300mE 039 Galdg) and stir the

restIfAPSGsHeHEBN 1350 Nﬁ-‘H it 8% Wp%n&@ﬂ‘ﬂ‘(r@ﬁgﬂfelft@&ﬁf d). Rinse the

evaporatlon provi |ng a red viscous oi

celiteywdh oetb apetated s dringeh (Id0omd-, 19f Nproductetonbe frinsgdhi epanbining
filtrdtds. eﬁ{? e”Eﬁér'ﬁ)Gat@Vﬂfv%ébﬁ}ﬁ o(&ruénéh atlﬁPtoWEi'% c3until 80% of

eqU|va ents he mxture was stirred atroom
the filtiatecvelumedhas dieen rémavedh Adidthexané 62001l a20 mé./glefpreduct to be

crysq:ﬁllférdf Yor é?%stélh%ﬁ?féhsto thy]ﬁﬁr\‘f l)\%r Cﬁeﬁ‘f‘hu‘f@sr Biif SHY X?&i &Qé’n mlijxg)ure to

ora residue was
5°Ci Mamtalnahd: mixtuenat 55€ fora hymlmmm ah1 bourdsolaté peoduetjby filtration.

o€} L IS 0BRR O A FSAI 9B T OB, B ed % e

fi Iteatoelt.@Da)famdnbm(thaa§% rBrydbe solicchty45-50€C apcﬂnroqacumhdo an LOD
of nbiRGEREE 185 R 6Q TR hafls Wb GRgGeNt rat ed Lo produce

Any mL/g amount indicated above is referred to grams of bromo carboxamide.

Step 3: Preparation of 5-(4-bromophenyl}-1-methyl-1H-pyrazole

Alternative 1

A N,N'-dimethylformamide (15 mL) solution of 4-bromoacetophenone (10.60 g, 53.25
mmols) and N,N’-dimethylformamide dimethyl acetal (2.5 equivalents) was heated at
125 degrees Celcius for 3 hours. The dark red solution was cooled to room
temperature. The volatiles were removed by rotary evaporation providing a red
viscous oil. To this substance was added anhydrous N,N’-dimethylformamide (15 mL)

and methyl hydrazine (7.6 g, 160 mmols, 3 equivalents). The mixture was stirred at
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1H NWMR (400 MHz, CHLOROFORM f) d ppm 3.87 - 3.95 (m

J=2.22 Hz, 3 H 6.29 - 6.36 (m 1 H 7.31 (dd, J=8.36
woizgo8@eddp3 7.52 - 7.56 (m 1 H) 7.62 (dd J=2. ObCtiIB20@7/003518

Hy. Step 3: Preparation of

5- (4- br onophenyl ) - 1- net hyl #4¢H- pyrazole Alternative 2

4- br onbacet ophenone (20.0 g; 0.10 nole) and

rooy t{:\%?éu‘é‘?d@%ﬁég@r’% Eh%h%%{%{ﬁg%(%?r%s?glcr%—fﬂ pggrs The

volatites M€re Cefmoved! bia cotary. evEporationanddhe a:mdammuetm taken @p in

o ETFAOL S G MieFAECTIS e BB Gk ARG e o
silicat ir TheOGartridge was efetedy Wiy dr 20:802 nfigtiire? dﬂethleadeﬁate and
xSRIV L, B oA RS YetE REmOlAeE AP Gincentrated to
prodigeci@5 g afawwhitesolidl ori de (3 x 40 m _) and water (40

1+ (s (4bBTe AL OREPDHRaA e BT B4R I0ed ki 3 1 620 -

6.36(rh e1 RN (dd0 JEB SbiHZ, & HPM.52t-NE5E Pinlit iHT7 BRSE I J=2Ch5 Hz, 2
t hrough an anhydrous magnesi um sul fate cartridge. The
H)- sol ution was filtered through a silica gel cartridge
(60 g). The product was flushed fromthe cartridge
vvlth met hyI butyl ether. The fraction(s) containing
paratign of 3 nephanyi)1ymethwl-1Hmonrzole about 70 i
A|teh-)ét|déQtI Ilation. Hept ane (120 nL) was added and

distillation was continued until the pot tenperature
4-brppwapetapenaneg (20 ous: 1601 0hi regleli mil | Bk N-dipaethylformamide

dlmétﬂblbséttaﬁ@e 5TRE:; dbb%l R84 Eshetter AP DRIE Ef}ﬁL) and heated
KIS WS i 1zt

m xture was seed mperat ur e was

to 130°Gfopd hewrszd hﬁn mﬂl@@ommewetleyéh@tl we@geoeram durmg the
readélghtWé?é %%tlllér#ﬁ Imth Ui ?‘?@&ur%l bt g?édofoo%dgg&lewgbg&%ther

m nut es m Xt ure was
(10Gymby) tand. meﬂnylhudlsatzmee(z\héasnﬂ.; I0t4é)r edlesh werdr @dded iapdwthg mixture
was d J?%fj ?é%tlgﬂ &QP&L Ov%gt\ﬁg&ed-rmﬁﬁhsql 'Mj a‘%@ous
rie am col or

amns@iun oqwmlda (gp( myam Watend40 othy. aﬂ'hedrga'ﬁmepm wiag dried by
aze@ioeotlg‘ausilﬁattaoﬁ L?;HHJQ lﬂé%naétgrkaac'pp%%tug | Ase t'e}/neatlve ?t %Pstlﬁ’atlon

aration o
the zto(uﬁe(l rvlag ljnﬁéttl'l;dughl—bnp)yarm;ldtous mbgmnﬂ;mﬁatelmhﬂriddé The

s R0 P SRR RIS B Bt o gusne

fromthe! sariridgd -wWith- methyl t-butyl ether The fraction(s) containing product were

con‘n[b&uig?i g@ﬁ&r{f%%{refselgg%ggggt Er%l dlsﬁ atlahqutregta%gl- (%6 ?nr]._)4was

~ added and distillation was continued until the pot temperature reached 98.4 °C.

About 100 mL of distillate was collected. The mixture was cooled to 40 °C. The
mixture was seeded and the temperature was maintained at 40'_ °C for 30 minutes
while crystallization was initiated. The mixture was slowly chilled to 0 °C over 90
minutes. The mixture was held at 0 °C for 30 minutes. The mixture was filtered and
the solid was washed (3 x) with chilled (0°C) heptane. The solid was dried on the
filter. A cream-colored,. crystalline solid (16.3 g; 68% yield) was obtained.

The NMR data of the title compound are as per alternative 1. |



10

15

20

25

30

mol s), Tetrakis(triphe pyl phosphine)pal | adi un(0) (243
nmg, 0.10 equivalents), bis[(2-

wolk@Bessths phosphi no) ] phenyl ether ( 1 13 ng, OpdDI1B2007/003518
equi val ents), and 1.0 M pot assn umtert-butoxide in THF
(6.3 mmols, 3 equivalents) I'n iPrOH (15 nL) that

. contained 5% water was heated for 4 hours at 90

Steflegd-ee Préparatiolt 1df an-(34@3 rhethgl- tH-pPlaz6P89NpheYfthiolphenyl)
re%ctl on m xture was cooled to roomtenperature and 7

The product was precipitated

A nittutdof @@Lﬁﬁoﬁﬂ)pﬁén%ﬂ -éﬁetlﬁﬁ-q Hffﬂas)razd— 8 e(omoegl Q'1b%ﬁ1d{@f5 4-{3-

col |l ected suction filtration and

[(t”v(s.?Pf@&Ydﬁ"MU}“OAIPFE?W&G&GBM?TZ%P%F' %e@rkow'ﬁe) (Oﬁ?e tgan 2.10
mmg&?%tﬁékké(@iﬁﬁgﬁylﬂﬂo%%ﬁin&%llédluﬁli@'@hﬁ anP'de@ engalents) bis[(2-

| ene chl oride containin % met hanol

diphepyLphorphigodahey| Egaerclt 13mg,dhTg enuivaleaisyanc 1 9gd petassium
tert-BLIkRIL i FiliF ?@3%&5@”9 eqt]ﬁ/)é@ﬁ 9 ﬂﬂbﬁ‘—ﬂg g?that contalneg 5%

appropriate actions were con entrate tritu
watgy was heateshior 4t oyss @t 90edegregs Celcius! indan( mSpgeyreaef nitrogen.

ThePIGBRHSH i VRS A0 1o PHEGHBERNy BRI Im{Sor 181 was

addefj. Bherproddet Wasl precipitated by3hélpdditienl of wates (34 mE). Me(piecnpltate

vasgol) g g i f 1201 Byt oo

ether (52 20mnL} THie tahIFBMSNlm abld WadHdis86ied BB smiath voldme of methylene

ohiofde cERRining 98 iR BR0 R & 51119 sprioan ghieange) e

carttmiager whs efuted withyan anetbnealeharxagnadbn{ Thecdpprogriate fractions were

- congriEia bbd Srtugaled oyita; MEtRRP B PELIGG A MEVE LRSE 7T a5

produgti- ¥H IR ¢X@0TMIH, mAED-@ie § pbih 15 es)84 (m, 3 H) 2.40 (d, J=13.54

He ﬁaﬁa?ﬁ"%ﬁﬂy' DT i 5 20 £ 5448 %as%é"é J=1.48
Hz, MHY noRf(st1 Py 7¢2r bp3eingd2)H)wess (P uk8iost 19z,thE) 7 38Ct043 (m, 2
) 6, DB RS R B oidet e
sodi um et hoxi de i n nmethanol sol ution 25% w w) was
added tothe_reactor ads .o ng wascontllnuedftgr

tetrARs2H émf&%dxahuﬁﬂdsbblﬁ- | Ao aieas heated to

anoun I pS_car boxam de was | ess

-{%[ﬂaﬂsm@fls'M)ﬁvqlpm@yﬁtﬂﬁr@hvdrw%pmajaﬂﬁ@rbw@eo(?@@ Qo 0.51
mol&; -lﬂt?bFBrﬁéﬁl{e%ty By A1 ﬁ%)g Glef 3‘12@”5 rU) m\-/%ibt%% and 2-

m xture was f and t was vvas

methyligiehyeobirea 3 #081mka#0 (Blg of Epsrarbgyamivab wese iput it the
reaéﬁcgﬂégﬁ% %’baf'd?a% {vith tfifrogeh @hit@ HedtiNi %o '6®PE" RRE ddiitn ThéiRtBxide
(244.0 mL, 1.07 moles, added as sodium methoxide in methanol solution 25% w/w)
was added to the reactor and sparging was continued for another 30 minutes.
PdCI,DPPF (3.7 g, 0.005 moles) was added to the reactor and the mixture was
heated to 70°C. Once the amount of tips carboxamide was less than 1% of starting
amount, the mixture was cooled to 0°C. The mixture was held at 0°C for one hour.
The mixture was filtered and the solid was washed with 2-methyltetrahydrofuran (3 x
25 mL/g). The solid was dried on the filter. The solid was returned to a clean reactor
and triturated with water (2,000 mL, 10 mL/g) for two hours at 20°C. The mixture was



10

15

20

25

30

and triturated wwth water (2,000 nm., 10 ni/g) for two
hours at 200C. The m xture wasfiltered and the solid
woemsoesbed W th water (2,000 M _, 2 x 5 nl_/ gpeT/iBr007/003518
solid was dried onthefllter The solid was returned
to a clean reactor with theé®si-thiol (90.0 g, 0.5 g/09)
and THF (about 12.8 L, 70 nL/g). The m xture was
fi Iterﬁﬁéﬁdjtﬁeosﬁig v@a’% \Qgsﬁébdwh‘ﬁ lv&térgﬁ domnbozl&% T_/ ) ‘ghétsHﬁdEwas

was cool ed to 25C and ltered. The Si-

drieglarmibg filiee. o hﬁmhemmettangd to aglean rg?ctorrw@h sl Si-thinl (90.0 g,
O.SW SHSTuE! §9th°| Eo‘?gz%jg)ag*hﬁr}n&{uré%%ede%G?C and

ure ma cool e exanes
heldrifor/ ty)o beuss. aﬁhi%dnlxturﬂamsmool%i 18a25°C Ane fiberegn dhe Hei-thiol was

was}%HvﬂthﬁF g@dﬂ?@% %‘L;@ \ﬁ@ﬁmﬁ% \?éﬁjtlg@ w%ag%stlllgd %Jg)congé}ﬁratlon
of 18- mbidhylhegnixtung dvasf cooded ton26@aamd hexdnesg4de 6 mef 8mldd) was
s, oo B8 T e 684 ke g 225
5 mgfgan"ﬁwméolﬂlwasedrtHdnp@lMuurﬁtwpn at 70’138 | f | cat i on of

p zol |oI en -

For, 2urpethy iR GhiroifAn 358 EXPRE S et otd Rtdd 18 BBRER Al tos

cart(ok&ilnltﬂb dFor Bidhiel) tStravlytinifurad dhddiexahe Ml /gsaralreferied to grams
s returned to a clean reactor with Si-thiol
Oft'ti?).cgmﬂ?ﬂ‘ f title conmpound) and THF (75 ni/g of title
conmpound) . The m xture was heated to 60-65 0C and hel d

ovegnl q_.ht ! ;

Step

NE [AZ0 ur vhlth
tetraHyApe 2 @ran%aﬁﬁxblh‘hdm was dl still ed to a
oncentration o .. Product may cake on reactor
Crua&tlﬁ

e GaMPAYNY 5@10(? Qt |110I %Pcl ehfained drom §‘€Br"e sgale-WovaTeign, was
retufrfed?e@ clbx ?éh%&)r(vﬁt%uhlog 035 gﬂ:g ol tﬁle%ﬁ’iﬁb‘dﬂgy ar\M”@HPW@ thi/g

and the m xture was m nut es. m xture
of t\klsscqmmt@ﬂédﬂaﬁ] d“'tdﬁ'ée éNﬂSu 'ale%% te1 6065 é‘naﬂ% éﬂeﬂql lovesnight. The

mixtliE waS 26bRH t¥8%°¢ iandafteidd Fhaeinanalad KabfedP¥fn THE (5ml/ g

resi dual THF. The solid was returned to the reactor

of tiflg cAmpeundin dhe solutinn wag distilled te @ eaprpaitation. of THemL/g. Product
1y
mayTt¥ke! bR r@@&opﬁéﬁlgﬂu{ng thg dléﬁfla@d}ﬂeﬂg Q\l)&\l’l‘%r wgé %Bresil B&5ec.

m xture was cool 200C and for ours :
Hexangs (9 énlyess of title soswoumhewas laddedvand dhé enixtune avasamjm fier 30

: f jf
minETTRS R AT i A fed R Hhe reacr
wascangesuwih anesharol ferrestowp rasidvalyTHE/ fhersolichtwasnaitwaeeddo the
rea&gro\)él% hr%tﬁa%fo?(ioerqd 8 og{imorﬂgoﬂdy.dﬁ\et H)Jtt?re%?a@ﬁeuart]éjd to reflux

and held over night. The mixture was cooled to 20°C and held for 2 hours. The

" mixture was filtered. The solid was dried in a vacuum oven at 70°C. 162 g of purified

titte compound was obtained (85% yield). The NMR data of the title compound are as
per Step 4.

Any mL/g amount indicated above is referred to grams of crude title compound.

Example 2
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Exanpl e

24- (3-{[3-fluoro-4-(1-nethyl -1H pyrazol -5-yl ) phenyl]th
wo 9jolenyd ) t et r ahydr o- 2Hpyr an- 4-car boxam de Sp€p1B2007/003518

Preparation of

4- (3-f(4-acetyl -3-fl uoropheéflyl)t hi oi phenyl)tetrahvdro-

2H pyran- 4-carboxam de 2, 4-D fl uoroacet ophenone (0. 40

g, 2.54 mols), 4-{3- [gtrllso pyl si I yl)thio] phenyl}-
tetra- hydro 2H pyran-4ycarb m\e(l.o g, 2.54
i um fl uorf de (0.66 g, 2.54

C P <butdkide (1.0 Min THF,
ol s) wer e| added to anhydrous tol uene
e armred™ o 90 degrees Cel cius
HNand 3% . After cooling to room
acetate was added (100 m ) al ong
.0 N Ha (6 mM). The m xture was then stirred

30-m nutes and a bei ge precipate-was collected by
“suction filtration. The crude product was purified

4- (3r?§§ wﬁoaw@r trrl&g 1 ﬁgﬁryc[sgdglgf gﬁg%q;ﬂgﬁuoéghé&lphﬁw&&o%ﬂ-
Pyrﬂmﬁ&arbnsamﬁ’e concentrated to a light brown solid,

(0.61 g, 64 %9. Step 2: Preparation of
4(3(r3f|uoro4(1 methyl 1H-pyrazo| 5y|)pheny||th|
ava thoneaf 4 DK ph 4o

.;t)’a(jé acet yI 3-f1 uor ophenyl )thlo] phenyl }tetrahydro-
-4-carboxam de (650 ng, 1.74 mmol s) was added
2 4-Daﬂu.m>rdsgaétanhlenbhd\r (o. (40 r@t hpuf mmuiﬂ’n dg3{[@riisbpropylsiyhtHio]phenyl}-

B T S e

fluotidar (@@6 af, Z.Mndm@s)eead%tassusn ftm—bﬁtwrdef(dm M inThiF, 2.54 ml,

vol at,iJ es va t ed nder r.essure and
2 54 Rirehs e ecaded HABPUTEES G RS abe BURERS W Hamed to
90 dégrbed] Coateidsyaridostinsd fde 4(Founs. )AfteTfHoallr@{dJifdoﬁﬂténﬂferature ethyl

scol e e S LA W FE DY o A 5 b

for 8@ @iRGERs GRldsa 'bélgfec}ireéiﬁﬁtehwakf c@ll&':téd‘ﬁ*ﬂ sattiorOfittration. The crude
es were renmoved

nper ature for The vol at i
proc{ﬁpt r"‘(ﬁsaﬁ"if' 'égafﬂ'é?%t?rbﬁ"'cq el glutipg vith A 79-30mixre Qfaethylene
chIdi'nUéSéHdVﬁébtd)r{é Fhen@dgroprdte! W%cﬁﬁr’@%@bé' &Siﬁ:eﬁiﬁétéa'tg% g brown

8 d to a cartridge of silica gel. The cartridge
30“% GéItheéc%hy ng a gradient going froma 7:3 ratio of

met hyl ene chloride and acetone to a 2:8 ration of
Steﬂf@é‘fﬂéﬁa%?ﬁr ' &fz%ﬁl@m%@%%kﬁ?ﬂﬁg@ brGliyi)phenyilthio)
henyI#& -2R% s it :
. ema?t an’g{aﬁ?o pér?v(g%rgce 5 % e solid (329 ng, 46% . 1H

4-{3-[(4-acetyl-3-fluorophenyi)thio]phenyl}tetrahydro-2H-pyran-4-carboxamide (650

mg, 1.74 mmols) was added to anhydrous N,N’-dimethylformamide (5 ml). Then N,N’-
dimethylformamide dimethyl acetal was added (1.03 g, 8.7 mmols, 5.0 equivalents)
and the solution was heated at 100 degrees Celcius for four hours. The volatiles were
evaporated under reduced pressure and the red residue was dissolved in anhydrous
N,N’-dimethylformamide (5 mi). This solution was cooled to 0 degrees Celsius and
methyl hydrazine (2 ml) was added. The solution was to stirred at 0 degrees Celsius
for one hour and then at room temperature for 10 hours. The volatiles were removed

by rotary evaporation. The viscous oily residue was dissolved in a small volume of
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* Earlgh RE@RPHIAS BRIHCGRA IecIRsF et URD Rer A

NVR (400 MHz, DVMSO-cfe) d ppm1.77 - 1.86 (m 2 H 2.4
(s, 2 H 3.48 (s, 1 H 3.61 (s, 1 H 3.69 - 3.76 (m 5
woodSsshofs, 1 H) 7.04 (S 1 H 7.10 (d, J=8.4BctiB2047/003518

H 7.14 (d, J=10.98 Hz, I—g7.26 (s, 1 H 7.40 (d,
J=3.29 Hz, 1 H 7.42 - 7.58(m 4 H 7.53 (S, 1 H.
HRMS cal ¢ MFH 412. 1495, found 412. 1555. Exanple 3
a e
et ERGAR Aol BhEIN /2 PakRdel e ARl AT Saitidte was eluted
using-g gra@em @eingefroml a T3 afioof gnethylene chioride and acetone to a 2:8

ratlo'i_’i ydf) P@@ﬂaﬂ% GL}H}){\?}F\? NYAd ¢ Jt@r@’ dFfe2 '?ppszéﬁlgfe ?@d’tlgﬂé APere

I n tes condi ti on
con@&ﬂttfa@doamtﬂnwe@dbﬂtmthaanéo beasiuce lasshitessblid ¢32hmgb#6%). 1H
h
N PEGTHB2 BSU 80 Bty P7'F {88 B 2235 PP 3Ms, TH 3.6
(s, N3 BBUE. B8 (rens H)&Pb(snd H) 7.04 (s, 1 H) 7.10 (d, J=8.42 Hz, 1 H) 7.14

Lo G hl [ r of eL [ t A)

@ FHOR T ERLRTE T TR SR LT oy B B ¢ 0 753
(s, 1a). &iRMSBicdiorvi€Ha41 201485 funed 4t1 2116861 | on. Est er cl eavage

of the acetate groups of the substrate H2DCFDA nust

occur prior to oxidation. This is achi eved through use
Exafipl@3crude cell |ysate preparation of reconbi nant

human 5-LO The enzyne assay (40 L) contained 50 niV

Tris (pH 7.5), 2 mM CaCl2, 2 nM EDTA, 3 nM arachi donic
Fluo'faseb Qe L0 A§§é 10 M ATP, 10 M

nvitro I nhj bi tor _&vary

H( gﬂ}e);l%g 1(—1 byraZol-
5- y|);ah&gyl\gm}phudﬁ JtbtatRjdeo- Qﬁfpy\“éﬂ-h )cardoabmtaet QC3, (=d BEB MG test

were plated into a 384-well assay

conqiesin fHANGalsdg "SS GIRTPSRET SR bhaYe REent cRERIVEd ofp thibit

: reco%b?rﬁﬁdﬂﬂs%@%n@ﬂ@%nﬁymg a'i"sinﬂa? Bébéﬁe arn él'?z@ﬁ:l:e%saﬁrhzb{é'%d_ on

were pre-incu bated for 5 mnutes to allo

the txigatipgr of ctheatnongiugigscente Lpmpoupd ?Wedwwr?ﬁlhmfofwrescem
diacB@H {(HOPCFPA)N® B7S Aorbede- 2' A tﬂhl&oﬁ&r@%é&ﬂ %y 5 LO in an

cgrel ncubation of 1 nhibitor and enzyme/ dye m x,
arachiglonic agid-denendent dgadlipnt irstesigaviaen fotha anelale rgi@@ps of the

subsi@d! H2BIE FE hitlsP b F’IGICE)I &?’dﬁtﬁga‘fhlg |§991 é)_é:& thT(ﬁE‘;h use of a

enzymati c reaction S run
crudeanefl dysates peeparationeof reermokivani\human a6 tThereruf/moasnay o L)

conBEEASR] ) 16y (RETH FAECASE % FEPETTA 3 BlLBehRpHE aci
(Nu-Chisk banteor sftshei@)camc uwhvsa@ ue) i H2DCPRAa(tevitrogdn; t #D399),
mhdi}ﬁ B?ad';m' ngcl)nf)é h?r% dﬂréc%Hb%]asnt'ﬂhrggrP |§- eenzV)\/Amteh(1 .25 pL

rra ons.
crude lysate per well).

Inhibitors (dissolved in DMSO) were plated into a 384-well assay plate (Corning
#3654) at 1 pL followed by a 20 pL addition of a solution containing 5-LO enzyme
and H2DCFDA. Enzyme and H2DCFDA were pre-incubated for 5 minutes to allow
time for acetate group cleavage of the dye prior to addition to the assay plate. After a
10 minute preincubation of inhibitor and enzyme/dye mix, the assay was initiated by
the addition of a substrate solution containing arachidonic acid. and ATP. The
enzymatic reaction was run for 20 min at room temperature and terminated by the

addition of 40 pL of acetonitrile. Assay plates were read in a plate reader using
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Control s on each plate included no inhibitor (zero
percent effect) and 25 mM 4-(3-(4-
wo Zo03mbdys - LH-i m dazol - 1-yl) phenyl t hi o) phenyl ) pteiBBbyeh3s18
ro- 2H pyr an- 4- car boxam de (one hundred percent
effect). The highest inhibi*or concentration tested
was typically 25 nM The final DMSO concentration in
staﬁd’a@d %ﬁ/@bén&ﬁ*% f%r ﬁd&re%ﬁpi@os‘loﬁﬁﬁ%'ltérse\)ééﬂeu@éléﬂé‘ted using a 4-
lier pounds -h been observed to produce nausea
paf@mgteé ﬂéyﬁ@g |7nlnhlh'fah§0w€at'%‘rsdﬂ dplieate sithad-fale sgrial dilutions.
r
Corﬁ?ﬁq’sogﬂ(eﬁéh BI{#@ irﬁ:!e d&g_ﬂlrfohiﬂﬁﬁnt&X(QSFot Gcift'e ﬁ;etsg i RS L 4-(3-(4

nhi bi t1on enase enzyne seases

(2-raetbyi- tt-iraidazotd - ﬂ)phenvltmwmerml)yteﬂabmf@l@i-lgpyrm -carboxamide

-(oné’ gEH{ir{e@ 'b%? e‘?1ft e“fgfﬁ elhesebﬁégt 'Hh@ocig)r '&?Jl‘lcrﬁ?*{fég&? F}%t?d‘ 65 typicélly,

mnistration o conpounds
25 |g¥i Thectinal IIMSOtopneébtration irethesaseay was2ddbt aken t o
differentiate |ocal gastrointestinal enetic stinuli
during dissolution and absorption of an oral conpound
fromenetic stij@QOMPOUNIICed| idgsi ng systlem ¢ exposure
t hrough t he bl ¢edstream—Eartier—eonrpodnds were found
to produce nau<glg)]and enesi s ?(H”MJgh systemn c
exposure, rathe () han t hrough2d2gmpal concentrati ons
wthin the gastrmntgctlnnl ract - at the sites of
di ssol uti on and absorption. This suggested that
Exd‘,._,_q;‘?gu] ation nodifications that alter the |ocation of
release or slow the dissolution of .the conpounds woul d
not be effective in reducing gastrointestinal side

EmSélgeeQ/E atibpese findings were observed after 8-12 kg
‘be agl e dogs were adm ni stered
r(qanmcn.mgg bgan obsesyedjapprogluce nausea and emesis in humans

afteY'z%EQIh?\BﬁJirJ %tmtﬁhpsﬁgxka&ﬁég %w.gar%Z oY Blhretidit d&% #RMfLutic
e by I nf usi on ng a |l oadli ng dose owed by a
inhibitiomof Hme@ilmxygwaemzmma fordikedsies such as @lstrmaeor iplammatory

V dlsdnjé}gt Phe BBCJFI‘J?’]%% Cifu e e@ﬁjo Stlh(g %n@:ﬂ?@%fd gfﬁlinri]setra}tign of

npounds were ere
these cmmpmmdsdltmted tlvmmlmc]aouhhly kg total. vol ume was

Exp%ﬂ??egiszgvgee%nhgﬁ%h g gi}ﬁ()egér{ S:chgc &9%@{5& ﬁ{eggnéi o%rg?tlc stimuli
dundgsiussbmtmg addlabsermldn |om ah hoealf dongtoufd Miomu eevetic atimluli peoduced
remnmain

aurkf mtgwcgs%ﬁ?s@?% B e o e cBe e e roun
to pegrjuce rateé® and lkenesisstheotigh systeniiaegiasues,irather ¢fanl tarctghnocal
confAhuBhé" il Y, 5o SrBinet LPaSH Hhe hisE, B T Bluion and
absorption. This suggested that formulation modifications that alter the location of
release or slow the dissolution bf the compounds would not be effective in reducing
gastrointestinal side effects. These findings were observed after 8-12 kg purpose-
bred beégle dogs were - administered 4-(3-{[4-(1-methyl-1HprrazoI,-S—
yI)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxami'de by IV infusion, using a
loading dose followed by a slow infusion to attain a peak blood level over 30 minutes
to 1-hour in duration. More specifically, compounds were diluted in phosphate
buffered saline to a concentration where 10 mi/kg total volume was administered
through an intravenous catheter using an infusion pump, with approximately 90% of

the total dose'being delivered in the first 5 minutes, and the remaining dose -
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and the resultant high plasma concentrations are not
anticipated to discrimnate useful conpounds from

woomswsgbsl conpounds. For exanple, |V bolus pcT/1B2007/003518
adm ni stration may produce a higher peak plasma
concentration and systemicdastrointestinal effects
t han those achi eved for conpounds that follow ng

adnﬂ%%?égf Io%8r ftﬁé"ﬁb&h%C?\ln|nttﬁ<%0t8|mWQP|dgll\{£%%&ﬁ8 tt@ r@duce an

asnma concentrations and ther tic e
exppRiTe niat @@ pecxinaatea dhe reystaraici marmacekt@et@omﬁlm agen chtéi oral

deh%?%r%‘%‘hﬁ%g&ag g ?g/efé?ﬁm?rnr}ésU@%&Jéargblﬁ rﬁét’h%&?{’ administration

enesi| s
andgthet resul’namishlghawlasmatqoessntramﬂs oaiecnc.teanlmpat&ﬂ o aseiminate

use@@c quTr‘E&t’H&rf? M %ﬁ'lﬂgﬂﬂ g%kg%n%sp %Pﬁgx%{w?lg IWI&S ggmlmstratlon

sys emc In I'poxygenase
maye produeeas Imghér ﬂealeptasmar (eohenmﬂaﬁomfartdweysiemnpx)gaskrmﬁtbetmal

effe?% Ctil‘r%ngﬁg a%ﬁ% éV\rA éc%gﬁc?%} se{par E%W@gd%bs%rb ion tfrom the GI

tracty amwdnhaueeaddepablet peakiplasnoy cdméntrlaeomthampéytut éfficacy.

D identjfy new.c Egound t hat di ddno&] ve simla af
uripg i eferaaduns | CPVRRADCE e SR8 Vel ¢iSepvadfor any

undlékimmélenmc%a éffects) frhestitalily ahéesia oe Stisdicdigis oRghstidintestinal
. I n ope.study, . :

distigp SPTech ST 9nd BIASTYA SRBRIPS Wega PBRITRS duiing A dRg 6 hours

to doelimahty ssterdichinyibition 4f ti@Bbg&%e‘ﬁﬁsé\@ﬁ dﬁﬂ@a@'ﬁélﬁé@@xposure

leveliopt g 0T aﬁ}eln(t)rss 041 5ropeis W ater CABRPUNdRghoLt any

locaP BE8bHNMEEh bf‘a@édrptﬁiﬁglﬁ théVghStrdin Rt %écpf)ro%i%\é& Ithé )zSpportunlty to
increasing with dose. In contrast, in another stud
ideniify Rew [cerrppunds that did not have similar unwanted effects and would have

mcrE@ée'Ely htllnH"‘erYﬁ@%l%raéy Yk )rﬁl&%ﬂﬁétbw‘ H%Qi@)ﬁuéﬁ 35 ra’ir.l'ﬂ%é °rn20ne

yran-4-car boxam'de was adm ni stered at a dose

Stu%/ ktg(3r(\4/ (PuBethylr iimidazat- 1eyémb\§uyltéﬂq b@nxlﬂﬁtrehxob@%@yraM-
O;
carbg)xémgﬁﬁ‘\{@%{gtg?@ﬁnsl%d | é\)% Qslggfsﬁﬁ W@%Tge Ff@%‘lg?kg EHG 6B %ig/kg as
well-pg)B30amgl P@-W)Wh@ﬁy@]at mtdypﬁma,sIS) wes robisgoied- ipHalpogs- with
0
freqéaﬁgfn Qos?l%g} ﬁgnpﬁéaglﬁg \Aﬁtré\a& e g{ 'Eor"i’ﬂ"asij qﬁ %‘?‘lofﬁer Jsﬁjd?g 485—{[4 (1-
methylel rpyraed- mgl)myﬁtglo}phenah@tmbydreaab‘bpyra&ﬂt—qarboxamlde was
adrfiSiSred 14 Ao0EE T g R2eRafb oo exassure gt e g gL
enzgmeddy 400%nwith evoe dbseredd yenuts@Mepfadﬂrmﬁlsmguopeof kd3-{[4-(1-
e G AL o AT
oralmyuteet doses &l temgpes kgand dDSeny pelr kg reS0fedn qmésd@ only one
Th data frqm dogs est that ef

dog £ 51%?3m9[ Re'i %_gmj ?noslﬁ%gﬂ(eﬁrgpent 3 {ff‘ ?1] ﬁwyl ?H pyrazol 5-
yl)phenyl]th|o}phenyl)tetrahydro 2H-pyran-4-carboxamide was administered orally at
dose§ of 100 mg per kg, 300 mg per kg, and 600 mg per kg, with emesis only
observed in 2 dogs at 100 mg per kg and one dog at 300 mg per kg. No emesis was
observed at 600 mg per kg.

These data from dogs suggest that . efficacious levels of 4-(3-{[4-(1-methyl-1H-
pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide can be reached
in humans as measured by inhibition of 5-lipoxygenase, without a significant

incidence of emesis.
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5-yl ) phenyl ]t hi o} phenyl ) tetrahydro-2H pyran-4-car boxam

i de can be reached in humans as neasured by inhibition
wohodBHki®oxygenase, w thout a significant incigengsodinesis

enesi s. This inproved side effect profile represents an

advance over 4-(3-(4-(2-netByl-1 Hi midazol- 1

-yl') phenyl t hi o) phenyl ) - t et r ahydr o- 2H pyr an- 4- carboxam

ThuélI prolL ideALf égfi‘ prévie F@‘f’gge’ﬁ%ﬁt &Jaﬂcé%géf’ﬁ (g e”,lp/' -1H-

ectsma I'ni ca cte
lmldazglm —M)mmylthemlmybmtcahyém%iﬂ«pyram—@og@owmme( ewl{u[:m aused

naus??% eny ]]swhpiq/aég 131/1;131?? S{ijeﬁts Jna (ﬂlﬂ_cal trnaah It4|s re |8t)t(ag r%ha the

signifioant | redushieh abé tmesisdunt |dogs oibyel4- fﬂ {1441 -omretivyfl- 1y azol-5-

i T Y P S SRR g

elintifetion eff enesexer auedis ashubpdris: {[ 4- ( 1- et hyI
1H pyrazol -
5-yl ) phenyl ]t hi o} phenyl)tetrahydro-2H pyr an- 4- car boxam
Exantile(5l C50 = 261 nMin test conditions identical to
those di scl osed bel ow) have been observed to inhibit
t he i onophore i nduced production of LTB4 in human

Eictéutdid proéddctidon frofi hamagmmemodkccordl ng to the
establlshdou({aqonln is data i ndicate

Earligfcogmaungs i e'"é'@ﬁrfﬁf%fﬁagest %“qrh"l’ﬁ t1(3-lerd-pethyleth- pyrazol-
5- ylﬁeh@thbgwﬁm@tfﬁh r8-2p|-pRen-4tdHBokamiad § I@J&OQCQG’IBEM in_test

| ected from healthy or asthmatic huma onors in 10
CO“H‘F'O'Pr%rbqﬁﬂt'ﬁ?zt%lthQ?Se%'S?'%&%PSEOWérh%VGbB%G" gbgerypd to inhibit the

lonchS@ﬂﬁRﬁed Sﬁré&lfétioﬂ bk S, wN%maﬁvah&Etlﬂgoci"a‘?oégnﬂﬁspotency

pool ed di spensed into each well
Accwes#lng poﬂhypﬁséqut% opiniangs the fipld. thisvdate; indicatgstthg ability of the
corr%%ﬁna@'td ifHisiP#RSRlg &Ysl@)tuﬁmurﬂﬂﬁ”\gﬁéﬂb't!l@od %ﬂﬁﬁr\vlghmle blood

Varyi ng concentrations ounds were di sso

tefeffon haalte or aﬁﬁgnai@dwnarbd@msw d&dmii Sepayinized tubes
Vaﬁﬂ Smﬁesp | B@‘&Wma&&nﬁﬁﬁt F nthPq_taﬁ(éanl‘fi J. aEbidtddVBldot*was
ec wer e

nol ogi és dson
poofedeandciibialtveas dispensed dntplegohiwetl of a&trweé pplypeopylepefptates gsing
' Tm ol b Wi ' :
a MSE;% (328‘@?%7 éf@%dsg}' Cﬁflfeptgk Dné@{léﬂ L%I%Fé@H%Varymg
concmttrau#ns:o?mmpoam‘s wermusmmmdamso theind2 (1Bwvéll $/88,added to

T S T —

Hud3@0,NH) Tdnesimhpommdwwem prleaichbated evithl the tlosalsat room temperature
ntrifu 30 L hut e

for GFBhlips Rfi0waR i caPutito it A0 EpBin oapphors (R23167, Sigma

Che}mnoaitcagISinlchrls IM@eCat. # C-7522) and 30 pl arachidonic acid (S-1133, NU-

Chek PREP, Inc., Elysian, MN, Cat. # $-1133) dissolved in 60% ethanol. After 15 min

incubation at 37°C in a shallow water bath, the blood was centrifuged at 800g for 10

" minutes at 4 °C, the supernatants collected, and leukotriene and prostaglandin levels

measured by ELISA according to the manufacturer’s directions (Cayman Chemical
Company, Ann Arbor, Ml). The assay was performed at a final concentration of 2.5%

DMSO. Results of this assay are shown as follows:

HWBI/LTB,: lonophore Induced LTB, from Human Whole Blood
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nmeasured by ELI SA according to the manufacturer's
di rections (Cayman Chem cal Conpany, Ann Arbor, M).
wd bmsessay was perfornmed at a final concentratpEPB2H07/003518
2.5% DMBO. Results of this assay are shown as foll ows:
HWB/ LTB4: 1onophore | nduced*LTB4 from Human Wol e
Bl oodConpound 1 C50 1 C80 I1Cgo (la) 152 nM 357 nM 1310
nM Exanple 6 (Ib) 135 nM 397 nM 716 nM
Car r ageenan-d-nduced-ejcosanold productionin the rat

air pouch: Eé-?qme?“'é‘!)ﬁr!ﬁﬁands iCac | ude'@% n the

references sggh—as =4 . gy razol -
5-yl) phenyl ]t L‘ﬁ‘ I 0o} phenyl ‘T?‘? hFAr aﬁ;s/g'rf"ch)/l- 2n1b3'ﬁMan 4- car boxam

k 3 209%0of—¢orttpl #i ons
Exl %chp t g (Wose di { E?%Qgid 33785@ ngé- been observed
. to inhibit the production of carrageenan induced

Carpégﬁ_%%SH iﬂaigeéd Eﬁﬁ%gﬁﬁﬁﬁﬁukﬁoﬁ Eitl{éﬁ‘ltat %F gﬁfel,#‘;h at

opi ni on
Earlier compounds icludedsn de eeferedcensiech ashé- (3 (1 trpetbyl-tHreyrazol-

Sy ERERENER TRy iche o B 3%Sarkepile [t Fp 2Rl Bontrl

in tedtatonditiens aenticalHe thoss disolosed belom)dake dleen dtiserved to inhibit

e B ol kS5 EPURBY B Co B Ay o e e

at sintilae puteady.i Accbhdings touttly estiblishpalapiien ikethe field) this datakidicates

S ut Qus injection. of m_ of le air Lnto
the 3R o 8 Sty €0 ot e bert THERLHE g BT & correct
inteqirétamd of thedeg@itsyjit i§ abtell tHaytheAowemthe % @f eentrdll thePigher the

Mere aste wth fre cc sstovva 6.to
actff§L25 Briest OTRIIY I eVFalaB1 Br gt O diiiles River
Labwale%dwm.sgten EMAPWegavSEn 1hdn§tuay Ki# @dsudh@s Wdr@ pddBed by

of 2 mM of a1°/ S sion of .carra eenan(|
subgﬂtam%pctl%p gﬁgﬁﬂglsggnlqgg‘lr Il'éatthe trapeaplay Fgrea of the back.

Poudhé&s aere dildwes®l déveidp o 1td'® ﬂﬁlﬂﬁé]s ( geﬁgﬂﬁh $vere fasted with
post -carrageenan i nj ecti on, cal ci um

froel 5 5t Waloh [t 1934 ors@rior s awa ‘e EaionoDruGs or vehicle

werk Qdhitnisti¥te gavige’PREur PRy tb i&ﬁioﬁd)f '2%Poft5‘Q%°§’l§’s‘HénS|on of
and the '%ﬂ@ $|pf| ulrd col |l ected m nutes | ater

CanpagRene. ( Bpmgss Phitadelnhia R4 &at F56FP Q%NFbﬁilsmlved in
salifié i?\% fhe [ﬁ)tucﬂoﬁ 3 ﬁ@@rs%@t—éé%%é@hé‘mn?e%ﬁ 1 fPbt %hﬁﬁnlfc%rcmm

anal ySIS Leukotriene | evel wer e uantltated

ionqpbiets i %‘nﬁdA?%WnﬁQma&hﬁf@Pa'sC@l$teépiJ|§nM Cady#er7522) was
|nje<9@ 6 Fhe gQ e e Buic b@fd cdfelted!fo e Jhﬁnge% Bfer r by lavage. The

erstoo provid
ﬂmd was; sentsifuged a§r$|590 apia fpoﬂO mlnutes at 4°C, and the supernatants were

collected for analysis. Leukotriene levels were quantitated by ELISA according to the

manufacturer’s directions (Cayman Chemical Company, Ann Arbor, Ml).

Dose mg/kg | (1a) % of Control | (Ib) % of Control
Vehicle 100 100
1 25.74 20.24
3 0 5.23
10 0 2.30

It is to be understood that the examples provided herein are illustrative only and not

to be construed in a limiting sense..



to be construed in alimting sense. CLAIM5S 1. A
conpound of formula (1): or a pharnaceutically
wasseptabl e salt and sol vate thereof, wherein pr/iB0§7/003518
or H 2. The conpound according to cIa|n11 havi ng
formula (la): or a pharmacedtically acceptable salt
and solvate thereof. 3. The conpound according to
claim1, having forrmula (Ib): or a pharmaceutically
acceptabl e salt and. solvate thereof.4. A conpound as
described in anyone of cIGAAWMSI to 3 or
ph r pt abl e salts and sol vates
- Q\Wh%ﬂér}éuﬁ%ﬁg medi canent. 5. A conpound as
descrlbed in anyone of clains 1 t@,3 or
pharmaceutical |y acceptable salts |and s
thereof, for use in the treatnent
di sorders and condi

¥ 5-L

Cﬂreceptor i's
i nvol ved. 6. IA conp in an% ne of
claims 1 tq or _ph eptabl'é salts and

dlseases, di §or ders and conditions sel ected from the
group consisfing of: asthma of whatever type,
eti ol ogy, or pathdgenesis, in particular asth t hat
is a menber selected fromthe group consisting?of
5 or amphacaﬂkbll;aacdepmbwmﬂancmﬂmtheaédfser gi ¢ asthnmm,
h E%ﬂ pron hi al | gE-nedi ated ast hnma, bronchia
W %5?9 ntial asthma, true asthma, intrinsic
ast hna caused by pathophysiologic di st ur bances,
2 exié|n5|c as ause 6]%menwro nment al factors
© essBRCPEPOUR ﬂ?ﬁe?r ing ImKiA RAving, Hﬁﬁﬁélﬁ) cause,

non-atopi c asthma, bronchitic asthma, gsemat ous

ast hma, exercise-induced asthmg, guced
asthma, cold air induced asthna, iondl asthnm
infective asthm caus y bact @ ?
protozoal, or |viral gri on ergi clast hna,

i nci pi ent as T » one aRd

br onchi ol y¥\'s, Rgoni ¢ or acdute bronchoconstriction,
chronic bronchitis,| small airways obstruction, and
enphysema, ohstructive or inflanmatory airways

di seases of wha

gver type, etiology, or

10 or a pharmaceutically acceptable salt and solvate thereof.

3. The compound according to claim 1, ha\/ing formula (Ib):

B
. N/
i |
CHg
H,N S
(0]

or a pharmaceutically acceptable salt and solvate thereof.
15
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pat hogenesi s, in particular an obstructive or
i nflammatory airways di sease that is a nenber sel ected
wo beghEdaes group consi sting of chronic eosi nophpdi/mB2007/003518
pneunoni a, chronic obstructive pul nonary di sease
(COPD), COPD that includes3hronic bronchitis,
pul nonary enphysema or dyspnea associ ated or not
as{0 CERR r e
4. [ r?‘e\E/éénre‘s&g]dwhg rljreo resdsﬁ\%agr%amgg/g&rﬁ{tq I‘ﬁg?l %Hnﬁﬁé’rg@é putically
accepighlersatts apd §olyaﬁeeélser§9fntnr@lﬁe ag ARNgjicareralcer bat i on of
ai rways hyper-reactivity consequent to other drug
therapy and ai rways di sease that is associated with
5. puAncorapguridy perdesatibheshijn abyanecoi tlanofl tehdt @veharmpageytically
acc?é}t!a?lta%%}{s aRd ﬁgﬁltaHeQQﬁ r%%’f Zor us% |R%é &rgg{n?e[nt %5‘ 8&89%&3' %isoFders
al 'I1's a nenper selecteée group consrsting p
andaoodidons bnetkich the, 5—h®u‘eeepte:r|ynrgmtvedcheal bronchitis,
arachidic bronchitis, catarrhal bronchitis,
~'croupusbronchitis, dry bronchitis, infectious
6. asAhomhpeurdr agaestiitted v anyutiel vfeclamasndhiot BSer pharmaceutically

acc%;ggglhyl Bg %(é gfsqu(ﬁ) elsstbere%giggr? lgs%albﬁger &E?t&%ﬁt of gggases, disorders
andlvonditibhesdlectes frOfn theajrefecorisiglifig ofit | ol ogy, or
pat hogenesi s, particul ar bronchi ectasis that

e ABEMaCS Ivﬂtﬁt‘@{?rﬁ%r\et'?fégb 05 BpthegRRgsit. ity Ba'é'FU'ES/P*;’tH'EI‘Plt'&at IS

br anGBmBet 88lettedSREH L{hétgﬁgu@ ICBRGSERLC bﬁéto‘foic E!;tﬁh'fao Indh-atopic
bronchi ectasi s, capillary bronchiectasis,

br 88{EMae AlIgEIiG asénrpa,batﬂm ipENChis ég%ﬁ@eqﬁiw. %ﬁﬂ"ﬂ? bronchial

br ggRizeCbasdntial 7asthmBEt i Qfthiacalntiiic Asthida caused by
medi at ed di sease, disorder or condition in a subject

i npﬁ@eahwolgm@ hdistugbaneenit extepsipr axihmg gensed §Ve¢nwgnm@ntal
Sarééto?y bés%%ht.é} a‘éﬂﬁ%’Hﬂ%l&\%wﬂ%? ?rfdp%%n't eagﬁ n%ﬂeﬁt&flc asthma,

clalns har maceut | cal Yy accept e Sa
sobvmcb@Ct I@éﬂtﬁfdﬁ eanphmemﬁmuaocasétmmr cexefciseingugedn asthma

cofroih fAbbey bERRE! ST iARESE adhng HRbuptbnal agthma,
9. infeative fasthnea npusaddoyabadieriat fubgal, proteaopl, engiralf intsctiomon-
L B SRR EEEH SRS SHAR Sgprls o bonerovee

uselﬁnmhlcl rort heuter dadnohotoratrictiob- LdBreveécli brtoadhitis,s sasall, airways

di Sgsr.tgu%rtlon ando nrgbtﬁys%rr}]a

e obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that
is a member selected from the group consisting of chronic eosinophilic
pneumonia, chronic obstructive pulmonary disease (COPD), COPD that
includes chronic bronchitis, pulmonary emphysema or dyspnea associated or
not associated with COPD, COPD that is characterized by irreversible,
progressive airways obstruction, adult respiratory distress syndrome (ARDS),
exacerbation of airways hyper-reactivity consequent to other drug therapy and
airways disease that is associated with pulmonary hypertension,

e bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis
that is a member selected from the group consisting ¢f acute bronchitis, acute

laryngotracheal bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus
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10. The use according to claim9 wherein said 5-LO
nmedi at ed di sease, disorder or condition is selected

wo ragiobdyose described in claim6. 11. A phar napemisoed/ 003518
conmposition conprising a conpound as described in any
one of clainms 1 to 3 or phé?naceutically accept abl e
salts and sol vates thereof and a pharmaceutically

ac%%i'{cﬁmsedl? b mfé&,oué\aemﬁeq;rbr%.tgf pl%dﬁem%ob’tﬁﬁchltls

as described 1 n any one of claims
phéP&P@M@QP‘FC@éIqfﬁtfa@f@é?ﬁtc@bb@ngﬁim §n<éM€S|§ldﬁWP@@“tﬁaer eof

W re therapeutic agents selected fromthe
grtgglf)tggg?é{néw of : (a) 5-1ipoxygenase activating

or btcaichle(ct%ism:’)of awhatgwem’ $ype, (dtjoldgy kart lpbmmgemﬂiagbnipmﬁg:ular

t ISt f LTB4, LTC LT, ,
LRt Pl AR BEE 8 el o et rendiigt Blfhari
an6rdfﬁ;hmtasg§;)ma%:tslateﬁdbroabh@ﬂdsﬁz-fmifbﬁﬁOmentthwctaggnbérbillary

oD, o el ondudinn g rancbfeisie and  follculer

anbagrehiestasisor antichol i nergi c agents; (f) PDE
inhibitors, e.g. PDE3, PDE4 and PDE5 i nhi bi tors, such
as theophylline; (g) Sodiumcronoglycate; (h) COX

7. 1 Nl Rigtdds ob dreBtiny A §-¢;|()3‘ﬁ‘iéd{aie@rdi‘se%§beﬁfsbiﬂtﬁérQQ)Q:o%d'Hfon in a
COX-2 inhibitors (such as NSAI Ds) |)

subject,diy 5ad Obsush offertment, mw%@@&I@iﬁt@ﬂn@g‘enﬁ@fisswmect a

conipBﬁn& st dezefised W&W 8hé of ClaimdBned &n&karﬁﬁ%mn)‘?%cceptable
active géu nst endogenous inflanmatory entities;

saltyand geivateednereat| udi ng | ong- acting b2 agoni sts; (I)
| ntegrin antagonists; (m Adhesion nol ecul e i nhi bi t or s
i ncluding VLA-4 antagonists; (n) Kinin-Bi - and B2
-rébepméﬁloén@mwngttg claig) 7, nwﬁer@srugsp\de%ﬂ/én%@etﬁdsdlsease.

d;sdr(‘ilé?rl HldéMItldﬂh% Q?IE?l'éﬂ fr‘?)fn fhidge h??crﬁ)%ﬁ hNEiim 8

cycl osporin tors. of Fatrix et al I opr ot eases
(MWs), e.g., MW9, and MWP12; (q) Tachykinin NKi, NK

9. anghshK3s rgc&%ﬂéun%magg‘a%&tb%ﬂ in any one of claims 1 to 3 or

pharmaceutically acceptable salts and solvates thereof for the manufacture of a
medicament useful in the treatment of a 5-LO mediated disease, disorder or
condition. '

10.  The use according to claim 9 wherein said 5-LO mediated disease, disorder or

condition is selected from those described in claim 6.

11. A pharmaceutical composition comprising a compound as described in any
one of claims 1 to 3 or pharmaceutically acceptable salts and solvates thereof and a
pharmaceutically acceptable excipient.

12. A combination of a compound as described in any one of claims 1 to. 3 or
pharmaceutically acceptable salts and solvates thereof with one or more therapeutic
agents selected from the group consisting of:

(a) 5-lipoxygenase activating protein (FLAP) antagonists;
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(r) Protease inhibitors, e.g., elastase; (s) Adenosine
A2a receptor agonists and A2b ant agoni sts; (t)

wo pivslsisos s of urokinase; (u) Conpounds that aptT/B82007/003518
dopam ne receptors, e.g. D2 agonists; (v) Mdulators
of the NFKB pat hway, e.g. PRK i nhi bi tors; (w)
nodul at ors of cytokine signaling pat hvvays such as syk

(b) i‘édkﬁﬁ%ng%lfadﬁnm@ A TRAY) Bh I sy aﬁéﬁoknb&aﬁquﬁC{T& QTD,, and

Agents hat can be ¢l asSed as mnucol yticCs or
laTﬁq--tusm ve,” and mucoki netics; (y) Antibiotics; (z)

c &)
Ep.d{'?ﬁ“? APk A0 VRRE RGP TRl
d) &pi ankloz@dreyudeptor ciganist| vasedtG)ridtethsywnpathemingetit) agena for

ot her Nucl eoti de receptor agonists; (ee)
&%%%‘%F@Ef t hronboxane; (ff) Niacin; (gg)

e) rasaainicdv3 redepR(ERAtanonistesn antiaholingfdi2 agaﬁe,pt ors ( DP1

o LR &G0 o 467 ROES ASbR?. 1 aTibrmri

" (9) Soencharhegiyedatel em a; chol esterol and I | p| d absor pt| on

LAGI.bi 14 . g. t d, ol esterol
() &PR Shbars b arysolncfeibectrashe R R SR FBIgpRxsuch
FONPAIDY), as described in claim2, said process
the ste s of contacting a conpound

() giggdartisoproidspr hAR R\fd'sapﬁe&eﬂﬁgpawﬁa%ta%cerﬂﬁ@ﬁﬁweptor
G) mgﬁddrdnafl ahiisveRs Aivée bgahmogbﬁ&mﬂmmw emltr& 14.

ocess for the nanufacture of a conpound
(k) Q?e@ﬂ,qm%d”q"ﬁd'ﬁg iangrasting 82 @gppistsess conpri si ng the

0) |ﬁ&§gﬁ ag%ﬁ,ggkach ng a conpound of fornula (I1): with a

ormula (VIl1) in the presence-of a
(m)Adhesigiol rolgeula inhibitorsinclydmgnylArA @anteigohistsyul a (V) :

(n) Kinin-B+ - and By -receptor antagonists;

(o) Immunosuppressive agents, including inhibitors of the IgE pathway, and
cyclosporin;

(p) Inhibitors of métrix metalloproteases (MMPs), e.g., MMP9, and MMP12;

(d) Tachykinin NK4, NK; and NKj3 receptor antagonists;

(r) Protease inhibitors, e.g., elastase;

(s) Adenosine A2a receptor agonists and A2b antagonists;

(t) Inhibitors of urokinase; ,

(u) Compounds that act on dopamine receptors, e.g. D2 agonists;

(v) Modulators of the NF«kB pathway, e.g. IKK inhibitors;

(w) modulators of cytokine signaling pathways such as syk kinase, JAK kinase
inhibitors, p38 kinase, EGF-R or MK-2; '

(x) Agents that can be classed as mucolytics or anti-tussive, and mucokinetics;

(y) Antibiotics;

(z) Antivirals;

(aa) Vaccines;

(bb) Chemokines;



(V)

WO 2008/065493 PCT/IB2007/003518
59

(cc) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel
(ENaC) inhibitors; 4 |

(dd) P2Y2 Agonists and other Nucleotide receptor agonists;

(ee) Inhibitdrs of thromboxane;

(ff)  Niacin; _ A

‘ (99) Inhibitors of PGD; synthesis and PGD; receptors (DP1 and DP2/CRTH2);

(hh) Adhesion factors including VLAM, ICAM, and ELAM,;

(i) Statins or other treatments for hypercholesterolemia; cholesterol and lipid

absorption inhibitors (e.g., nicotinic acid, niacin, cholesterol transpbrters).

13. A process for the manufacture of a compound as described in claim 2, said

process comprising the steps of contacting a compound of formula (V):
F O

HN S

with  N,N’-dimethylformamide dimethyl acetal followed by treatment with

methylhydrazine.

14. A prbcess for the manufacture of a compound as described in claim 3, said

process comprising the steps of contacting a compound of formula (l1):

B

\

CH,
Br (i

with a compound of formula (VII)
0
tips
H,N s
0 (vin

in the presence of a suitable catalyst.
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16, A Compound of formula (V):

0 | CH,

H,N S

V)

PCT/IB2007/003518



