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present invention relates to novel heterocyclic conmpounds and to thelr
fornul ati J¥O&KR6AEe as pharmaceuticals. . 5 Back round of POE/GBYSMAsISON
EP- A- 0498722 descri bes quinoline derivatives as angi otensin A2 and
endot hel in inhibitors. The nodes of agtion of phosphodiesterases and al so
tumour necrosis factors (TNF)) and the therapeutic utilities of inhibitors
t hereof ) are descri bed &Q) V6k<o ﬁéc}@:, M?OBﬁB§WIT$OTNé804588 t he
contents of which are incorpor é’gb ﬁ hese publications
specifically disclose quinoline car oxam avi ng such i nhibitory

'actl vity. Sunmary of the invention This i nventl on provides naovel corrpounds
"havi ng ther apelike grasent| inventionnrefsiast tocevgl hewracyplic Rempeungs aadt tootheisi sease

states associ t i.n .ch nediate cellular activity, for
exanpl e ?}S/"I"ﬁl {%'f ?:anbsefﬁlﬁﬁ)}rﬁ@fgq; V. According to the invention) the

conpoynd Bark r&hdfop[mhae |b dr. ' - 2 MAY 2003 wo oon6205 2 R
is CH or Br, CN or CH,;andR is H F d, , CNor CH, ;
or a phar rraceLﬁl?-éaO‘f%K 38 dew ihps quinpling detivatives as WWD@@Z@@‘Mnsumr Y,

t he corrpoquéig of the invention are N-oxides of the corresponding free bases
whi ch ar "8 ¥ 0sed, some specifically, in WD A-9744036. The novel

conpounds hav erteuRgdésoss setiontu ,sﬁoyphoumrem@ﬁamembqhmemshaboﬂ:s factorgnd an
i mproved pharmacoki netic profile. The conpound of Exanple ‘&‘Ol’tl cularly
pr ef er r e TNF\iand thetberapenticptibtieseé inhibitots thergef; h@(ﬂeﬁ@fbeﬂrtmw& f\n%ﬂ

o et 4 SR YT Bh6esheime Sohbath bRl 72 Restporiedd %%’.a%e?%fﬁp% e
manmal i IThegepublibficngfspesifidallp diseltRs qﬁmswfarmﬁhﬁdesnavtr@ suich GhHibitery an
effective anount of a conpound of Formula (i) or a pharnmaceuti eal I y

accept abReti¥ t thereof. Brief Descri ption of the Drawi ng 15 The
accorrpan%bﬂg aQEthgm’iﬁ"@! graph showi ng pK data) follow ng oral dosing in
the rat) the invention and) for conparison, of a known
conpound. Des Ghisihvention pravites havet nompounide havingthefapettc wiilitpan pagicofar f or mul a
(1) \/\/glicf'] contain a hasic group faormacid
1 or the treatment of disease States associated wnth proteins which mediate cellular activity,
for example by inhibiting TNF and/or PDE 1V. According to the invention, the compounds

are of formula (i)
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R, is CH,, CH,F, CHF, or CF;;



addition salts. Suitable acid addition salts include
phar maceuti cal | y-acceptabl e i norganic 20 salts such as the sul phat €) 2 MAY 2003
nitrate) g)sqtap g) borate, hydrochloride and hydrobromni de, and
phar maceuty ca ?/zto cceptable organic acid addition salts sucRCEEBI9E3628e
tartrate, naleate, citrate) succinate, benzoate, ascorbate,
met hanesul phate) a-ketoglutarate, a-ghyeerophosphate and
gl ucose- 1- phosphate. The pharnaceutical |l y-acceptable salts of the conpounds
of formula (i )Rarse% r&@f ed using conventional procedures. 25 Conpounds of
the invention nay be prepared by N oxidation of the con-esponding free
base. The freeRbade€lBreCNnov@H, and can be prepared by the processes
di scl osed in WO A-9744036. For exarrpl e, a conmpound of formula (i) may be
prepared by trgatsll'hd: Cl tﬂfe NtCHase with peracetic acid in acetic acid in
an appropriate ﬁ#}‘éﬁﬂﬁceﬁ %ﬂ%%ce I&ib‘i’%?a tolg_lg) off W th hydrogen peroxide in

es

acetic acid. 3 e 1 nven u e prevention and treatnment of TNF

nedi atsed di seamSufimat, SIRoGAnfpuAEELSE thelinwtieh at SNI®AdYs cilie ddespbhdifip Sease
states in which TNF plays a role, either gé/wproductlon of TNF itself, or by

TNF causifres hesgs wdvclbyteomseiesedo spmer spesHis in WQ-ARY¥40563 \iheoneves208
PCTI GB99/ 03628 ted .t Ay t at
e Bisinde B wRER e Bl W Bk b R WP L o

or act i OrphafmaeRMENDOFrOAR, %e%@ﬁbahﬁﬂoﬂixzﬁﬁﬁl?@ﬁs@arﬁ@ufﬁ”ﬁ,prmﬁé& therefore be
consi dered a di sease state nedi at ed TN As TNF-~i (al so known as

| ynphot oxi n) HEs evention previdasialsel a meH®Iddgy nwﬂtawnsrqmrd"!(lang;&q@matae 5

cach ti blnds
RS < AbeviBLSh Bl AER o PEARCISP g e B e pher Bor B TEERARRGGe

COWpound:pns&uchbe oPTRFGNE mafied) in Aeedathereofl ushiol eorhﬁﬁﬁls l&dﬁﬁfnﬁéﬁl@@td fid

collectively as "TT1F" unl ess speC|f|caIIy del i neated otherw se.. PDE |V

i nhi bi t ompmapel aaseffastive Ampwat efr & AompeundfofaF eramla(y foaaqhaevwetl%ﬂm- 10

i nfl amat, g e\fnﬂ% essgﬁ‘ﬁﬁééof‘ ncl udi ng: asthma, chronic bronchitis) atopic
dermatiti ‘J): opi'c eczemn, urticaria, allergic rhinitis, allergic

conj unct Bﬂefmgcrmﬂbmaftheminwingtl vitis, inflammation of the eye) allergic

responses in e eye) eqsi nophl lic gr nul ong) Bechet's di sease,
eryt hnat osi s)I S ASHSMPRACIS GG is §Ka ﬂm*es Bﬂ) %?'\q‘wpsg §ipg In

arthritig Fab%‘f'%&ﬂk;&’ur@r&f'iﬁé inVentRRGna!l hﬁrcoﬂrptahga,ﬂ Iof a4PBWUnldotipoundich as

r heumat 0| spandyl i osteoafthritis) septic shock, ulcerative

coliti s)mgimigﬂ_p_ﬁqumeperf usion injury of t he rryocardl um and br ai n)
chronic gl orre |.ane t endo C ad Le or t r e
syndrlorreg BF‘Pl H’el ngsfoﬂ‘{'psi #h‘i%)f()‘lf‘f'@?(g F@ﬁ&gg@mua ?f‘"fg afté’ et *of ©°°

di abet esaddiﬁbrpka‘ﬂk' Siiable G618 Qi8R %al?ssﬁs@ﬁﬂerpﬁﬂ'n‘ﬂ&ﬁkx&ﬂ?ﬁbé?talﬂ@in%?égnicc
i nhibition, such as cerebral senility) senile denmentia | zhei mer ' s

di se¥e) ;almmtheWahmmmate@bmhatee oraee, hdrieckigride mﬁvydsoh!pmmsmd

depressi gn _and By rct denmenti ors o useful in
Chhare; ontr R ek eRHIE e BB R sals TPy B e o e PR e e
stroke aggratéll esucinh@Nt behzuadé caiscamaté\ddrﬁdtm&kbmhadBDE d-Netoghithidter s coul d
have utility as gastroprotectants. A special enbodinent of the ther apeutl C

net hods @-rglxqq@pbmb@tmanﬁ sluspse- bphpsphatre Tihecqerpageuteallysacepptablesalinefl vi r uses
cont enpl %gppﬁ{x] atsro??é{ﬁgw(graé e@sﬁdeusﬁ *g’éonveﬁf?%nalti)ﬁPo%‘éSSreINF as a result of

infectio ose Iveto in Such as by decreased

replisati on, dbmfsﬁddyonhem&hroeﬁﬁdyyse;bypdrb@by'rm:l&naalwnmﬂmaneé d?ﬂr?ﬂ a (i).
Such viruses include) but are not limted to HV-1) H V-2 and HI V-

cyt onegafreﬁ/basasTbmpg bascmrlelk@nwa, or gmbs preperedry thh @rogesses disglasedinof

Vi ruses, not m ted to 30\ zosyer _and
S et oA SR Forosremlee > cpebRha 57 s 0y 85 58 préipied Bu g, cari ng -
a manmmal the afréd b@steednwpmcandwaanml BEEROSEE 1181 AN aypropkidte E6iveAt) suehi &h
conpri ses adm ni stering to such - 2 MAY 2003
chloroform, or with hydrogen peroxide in acetic acid.
30 The invention includes the prevention and treatment of TNF mediated disease or
disease states, by which is meant any and all disease states in which TNF plays a role,

either by production of TNF itself, or by TNF causing another cytokine to be released,



wo oons20s 4 PCT/ GB99/ 03628 mammal an effective TNF inhibiting anmount of a
conpound of Fornula (i) or a pharmaceutically-acceptable salt thereo} MAhQ003
conmpounds of this invention may be al so be used in association with the

vet eri nar Wwa ot2s208ent of ani mals, other than humans, in neegcgicrddzkigt | on
of TNF 5 production. TNF nedi ated di seases for treatnent) therapeutically
or prophylaetically, in "' animals include disease states such as those

not ed above) but in particular viral i f ect i ons. Exanpl es of such viruses
include) but are not |limted to feline inmmunodeficiency virus (FI'V) or

ot her r et seshiasdut per liraitedyg 1ok Br Hs-6e idiseaserstate in whish Herde fArdnsiancasis acapr i ne
arthritis virus Lsna_yih b V) [ A The
compounds "8IS et WS prEaGRlon' b i baketBlicd Bl IR fBporsd 1o

fungal i ntETNFONE)Id KepdfBrete@dnyidact adndadeifde nikdR1eddyIINF. vAs TNFaReu! at i on
by TNF or will elicit TNF production ire vivo A preferred di sease state for

t r eat ment kiewrf s dunpheseximghas sloserseuetyrabhompdosr Withy TF=a (3lyo kpewprasf er abl y

in ph icall v ble form. By. L cal |y ble f '
roant 31 et S AR i A SR P R e S
excl udi NgcdMaPRécepltd! BRESINF LAAnATWEB \Gee irftititedatsy eirhpirints offik prRbénter S,

and including no material considered toxic at nornal dosage levels. A

phar maceuinivendioh yandc thus zdse dieraiw gefeafedptor coljectively aseNEYR uplesse spacificaliyt 50%
excl udi ng q.or na har.maceuti cal additives) preferably 75% nore preferably
90% and sHGIPFIELPRERYISG or apl y 95% When used herein the term

" phar maceut i CaphE- B GEHMiRRY Qre QReRIMASERSIrBRIRN af 2 eaﬂemwfqmugﬁc 4fd bot h
human and veterinary use. A conmpound of formula (i) or ere appropriate a

phar mi euinflammatprya disesses indudiae: asthp.cdronifdirenchiis, atopic dermatitis, atopic

phar maceu | | y- ept sal:v:at e .e0f,. - . el . per se or)
pr ef erabléf?&gis )gngﬁiﬂg'g‘rm@g@? cﬁlx@%rrpat(l)lg | "l'eo%ma‘ sowgghpa‘?ei%{ingbﬁm&%’

phar mac e Unflénhationasfah éyrb hiter gizrespoinsesdh thc ey dosigpphjlictgranuiors @8bridsizy ent i on
provides a pharmaceutical conposition conprising a conpound offormula (i)
or where espisease YihAmAioste aharhylacinid RuspHra eghrls, tioph deflagrmations or a
phar maceuj| RV . I " ' .

e oo il AR GAL: S AR GE ol GRS BMETRE AU bt

adm ni5st raatiosteodyhritisy sepric shdidke ulcerdtive colifif] Croan'pdizéase) regerfusidreinflependi ng

upon the disorder,for ich treatnent is required, .and.is eferably in
UTT dosdbe TGERUB™ (a0 DrRB T BOTEATSBH S AndRyHcn Sk, St Ao,

hi msel f i Bspfrafhp Bis@ed ApRFEme ATY addiASR PIDE YV ihKIBiIt6r ARARE Nhé redtitieh@b! € for
oral) rectal, topical) C= 2 MAY 2003 wo oon620s 5 PCT/ GB99/ 03628

par ent er af dabetesingipidus andrcopditians esapeiatedewith seriebesl metabeliciphibitipnegugh as i ons

o ont er dnredl teibeistls feahl A dnts skl e bR atotiyed oL

| Nt r 20U S Gyt arkihsohsdEkRE iRbrdsBiofahd MOItPInfiref dishentia tREIIV mtidRtorslare ki t i on
to the treatnment . 5 of warm Dbl ooded ani mals such as mce, rats) horses,
cattle, sisefulincensitionssmeliorateddy nencopreteptantarsiviey, supibas aaudian dreast, sireke

e in tham kARt FRlioR, (ORI DR IV GRLOR"Salh shUE iRCR 7 ™

0 capsul’e powder's
| 0zenges gagtttippsredth@e| ASspetial efbbiinténtfethp ahekapeyticomelhiodsiiof the gipésent | ons

such as oral or sterile parenter at solutions or suspensions. Topical
invention is the treatment of asthma.

25 The viruses contemplated for treatment herein are those that produce TNF as a
result of infection, or those which are sensitive to inhibition, such as by decreased
replication, directly or indirectly, by the TNF inhibitors of Formula (i). Such viruses
include, but are not limited to HIV-1, HIV-2 and HIV-3, cytomegalovirus (CMV),
influenza, adenovirus and the Herpes group of viruses, such as, but not limited to, Herpes

30 zoster and Herpes simplex.

This invention more specifically relates to a method of treating a mammal, afflicted

with a human immunodeficiency virus (HI'V), which comprises administering to such



10 formul ations are al so envi saged where appropriate. In order to Qb?a@m 2003
‘consi stency of admnistration it is preferred that a conposition of th

i nventi onwe odszs2zéghe formof a unit dose. Unit dose present gido@pdoizpds f Or
oral adm nistration may be tablets and capsul es and may contain

conventi onal excipients such as binding agents) for exanple syrup, acacia)
gelatin, sorbitol, tragacanth, or 15 pblyvinyl pyrrolidone; fillers for
exanpl e mcrocrystalline cellulose) | actose) sugar) mai xe starch, cal cium
phosphat emasmwabi anokffamivgl TISF nehibitial| ahéumgofl alvongpantd ,of f Bormeda il & a
magnesi um st earate;, disintegrants) for exanple starch)

pol yvi ny| PRATmassulisally-acceptabligsalt Hiegeplyl ycol | ate or microcrystalline

cel lul ose; or r {.C - 0t e [ C di um

| auryl sul phat gmng %g‘lj%'dcf ort{lﬂ1 'g\g%g@giq{?%yotr’lé/s\@ltrsréﬁ%éggﬁg%o%?ég‘?‘g’y%ggﬁ\%nti onal
met hods ofet@impgitRgimént! bf BEmalsaltifdrt thag Humahbleinl hded. ofRRhbaticd obITANIE Ng
operations may, be used to distribute the active agent throughout those
conpo$i t isedudtian FWhpediategalisgases fon treatment, therapeyticallspeprophdadicalbndn ar e of
course cony. i L n.t r T I Lng to
ot nods. TR e cletads b ol il ol BbaR B BRTRES BECREEROR. ' 1y an
25 ent er iExanids sfsuckvithsdsiifihide, BLERRI it lligdited T8 Yellhe imMunbgeficiingy Hrus f Or
exanpl e, enul'sions) syrups or elixirs, or may be presented as a dry product
for recorETY) enathars reireviralinfesiomsuchapequirg infeaous apagmia vieus eansing agthatis Such

i quid preparations ontalin conventi.onal additives such as suspendi ng
agent s) i) Se&%%ﬁ'@sgﬁg%ﬁwﬁﬁa ‘K/?tﬁf)r)le?rté‘f'ﬂ'ws'cel | ul ose) gelatin 30

hydr gayet hyl cetieldddsgoundarof ehiy iRichiibs edel 0GRl dh tehtiiguparadireayakeastt! |
hydrogenated edi bl e fats; enulsifying agents) for exanple |ecithin)

sor bi t an fuegabifecsiens. whergwish yeast ansfupg ase sensivin tayrseguiatiandry Thik or will ude

conezos. EVRETERRRTRB R R (RRfE A it GRS Edimery il il

gl ycerine, prdfhelcompoghdsadformala (Btany preferalsliiinl phaimiacestically-ayeptableforxanpl e
met hyl or_ propyl p-_h){dr oxybenzgate or sorbic acid; and if desired
convent i S¥pharmageyticallyrpcesptable farm is eapte ity alim mpbammaceticallyrpceeptables Ui t abl v

be pifsemv%ﬂotfp%tfe‘l 'Hinﬁ%ﬁ%ﬂ&ﬁar&r&c&&%ﬂE‘cﬁﬁiJe@E&%é.?éildehé%&ggéﬁ?rgfﬂ%bff or an

aerosol or soluti"on for~-a nebdliser, or as a mcrofine po
i nsuf f | airicludig omenaerial rcopsidéred abkionatvadrimabhdosage rievelsarA pbarmmgedticallyd act ose.

| h t.h ticl f acti d_suit abl di anet f
| eset haRc iR IS BRplits il ftsraliyts 8 dcash i Eraidipg SomaL B Rareulgaly ¢y 1 of
exanpl e hddifivds, pRIerRbIPMS%L mdte PréferibRr 90% ARY Btill Indre preferdbFraSoRP WK | at €,

smal | anounts O_P ot her anti-asthmati s and bronchodilatorS 10 for exanple
synpat housedehdrein 4bg tecm "pharmagsuticablyracerptabie’) encompasses mateyials suitableforl |

phe ephrine_a hedrine: corticosteroids such as predni sol one and
adr _%dal Q?‘ilh_:hﬁ'l"?ﬁggggﬁt@ﬁm%{g UAETH may be included. For parenteral
admi ni strati on compbudd O fdrnRRS@p6r Mér’&p@i‘@ri&[@ﬁﬁh#ﬂxa&dtkh]@-ﬁ&e?tﬁ&ecOWDOUnd

d a sterile vehicle, and) depending on the concentration used) can be
ei t her 1slighersakand(er 8 pharmaseitically-peceptablesoliats therepfy may beadminigtesed rari ons)

bt or o 11 P AR & ERParkEPet Galnhosiito 4 ESbR Prockblieth 13T

adj uvanta;capl@ble@srr&r_l ocal anaesthetic, a preservative and buffering agents
can be dissolved in the vehicle. To enhance the stability) the conposition
can e 20 frodeeprdmgly; the |present iimventioneprovides ah pharmeacgutical qommpesitignunder

vacuum c%%p?r?stmegra%lompound of formula (i) or where appropriate a pharmaceutically-acceptable

salt thereof and/or a pharmaceutically-acceptable solvate thereof, and a pharmaceutically- .
acceptable carrier.
The active compound may be formulated for administration by any suitable route,
30 the preferred route depending upon the disorder for which treatment is required, and is
preferably in unit dosage form or in a form that a human patient may administer to himself

in a single dosage. Advantageously, the composition is suitable for oral, rectal, topical,



suspensi ons are prepared-in substantially the sanme manner, except ;{tgft th%
conpound is suspended in the vehicle instead of being dissolved, ah MAY 2003
sterilisation cannot be acconplished by filtration. Tile conpound can be
sterilisedwooospossure to et hyl ene oxi de before suspendi ng l‘d‘r/bﬁfv/?sgéi |l e
vehi cl e. Advant ageously, a surfactant or wetting agent is 25 included in
the conposition to facilitate uni formgli stribution of the conpound. The
conpositions may contain fromO0.1 %to0°99% by weight, preferably from 10
60% by wei ght) of the active material, depending on the nethod of

adni ni st r Refepieral@dmpuisirtionof threugh the respiratosy traqt. Bisparapensaney ke designed

phar maceu:‘i cal | -acie taE{he slal t. thgreelof and/or a
phar maceu ?gﬁ’Flsz;’-\%Ee %%?8 & AGYQ/BEE YRk eof may al so be adm nistered as 30

"a topical formyipaldapdreueaniivied héP8inWhdlides QDEaahéda Hjections, GRtkav@iGhi ent s.
Topi cal formnul ations may be presented as) for instance) ointnments) creans

or | ot i onsramusewam intedtediabpgictigs or infusiyn tpshniguesc ksadditinmelp thetreatment ol s,

‘and may coptain L: MAY 2DQ3 WO 00/ 26208 7 PCTI GB99/ 03628 apprqpri ate
convent | obPeEBAIeFdREeiTIn SUR 1 Bicay (it TORSH. el R (08S et B APt

penetrat i ghmpbithds BPtid iRMdnBioh Brediffabiif inthé feathieftdThumdhe for mul ations may
contain conpati ble conventional carriers, such as cream or ointnent bases

and et hanol or Tbt egmpeditsaisof theanvention way be in3heSiaim afablets: eapsyles. sachets) gel )
stick, ointpent) spray or agerosol fornulations that be used f ot
conpoundsVE: PEMAEn Bl opEvEEs MARPFLTISn SRS LR PRy RE Lo o
sal t therﬁr‘éﬁﬁraﬂéﬁs, S@el R0 tdrN Bt sfté?flé”ﬂﬂa?édt&ﬁﬁ soiBfidns KErO Wikpkrkidrze qrdpncaf or
exanpl e) as described in standard text books such as Harry's Cosnetli eol ogy

publ i ¥hedfoppulationsard aldolenvisrged vhereappigpdte.s Phar maceuti cal Sci ences, and
the British and US Pharnmacopoeias. 10, Suitaply. .t of formula
(%) or 11 app LR eRg RERRRy of fmitit Afionlin i ape FUPRH Py or | |
conpr omi sgf fhe GAvenliontis th thetfBrm QPoabininabgh U ddse résentitibatfonns fdraoraur abl y
fromabout 1 to 10% for exanmple 2 to 5% The dose of the conpound used in

t he tr eatadsminisatiqnmay be/tahieis@nd wppsules ang may coptain Ganventiopa) exgipigntsisuch
seriousness .t h | sorgder e L.ght Sufferert) e relative
| 5 effi c%lcyﬂ@fﬁgt ﬁagg%%‘np’gru neg;mh%v\@yl\@b’, t.%'acggél’ 3§§8§'a|sgg°{5‘%e"§g?‘?‘é§\- e&uni t
doses15maypdigvitylpyrrdlidoh®,Mlleisdor cidmbleatictocvystallint@eliulfsediattosd, 30gar! mlize- t 0 10
ng) for exanEIe 0.5, 1, 2, 3, 4. 0or 5 mi]; .and such gni)t doses may be
admi ni st et nERIEuM, Ahoghats. Sofite) % Blysingjekletsing Jubncants, fpr ceXamples 5 day)
but pref 14 t ; ' : for a
Shéelio starde iSRS AL, fHBkhmpR sfahil aéé%gnﬁ@@thﬁgfe, koGS AN

70 kg adult™1s 1n the range of a s in the range

of about glyd®@dte20mico@Pstaitindael!diaye; os pidrmaseudicdily7acceptdie etlioPagentskuch 0. 007
to 0.14 or 0.0l to ? [ kg/ day, for exanple 0.01, 0.02, 0.04) 0.05, O.O06,
0.08, 0.Rsgpdigmia Q‘BP% and such therapy may extend for a nunber of

veeksggor mont heylidAsaPgonitsitiods mhY) Dedrepared by SshveRidhaNneihddé B blending,
gfosphodl esterase 1V inhibitory activity of” 25 conpounds of formula (1) are

andar d fdkingatabjetiinganthe ke sR epeatsidddentling/omrations may beusedito digtabute Mieochem
R

Such operations are of course conventional in the art. The tablets may be coated

according to methods well known in normal pharmaceutical practice, in particular with an
25  enteric coating.

Oral liquid preparations may be in the form of, for example, emulsions, syrups or
elixirs, or may be presented as a dry product for reconstitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives such as
suspending agents, for example sorbitol, syrup, methyl cellulose, gelatin,

30 hydroxyethylcellulose, carboxymethylcellulose, aluminium stearate gel, hydrogenated
edible fats; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia, non-

aqueous vehicles (which may include edible oils), for example almond oil, fractionated



Conmpounds of formula (i) have exhibited activity at levels consiste tM)&‘? tfﬁ(]':]
thosé believed to be useful in treating phosphodi esterase IV rel at &d

di sease st it hose 30 assays. The ability of compounds_of fornula (i)
to i nhibi tﬁéﬁlﬁ—n%r@%ducti on in human peripheral bl ood mononucP@YFBA¥PI628
(PMBC s) is nmeasured as follows. PMBC s are - 2 MAY 2003 wo oon6208 8
PCTI GB99/ 03628 prepared fromfreshly teaken bl ood or "Butly coats" by
standard procedures. Cells are plated out in RPML1640 + | % foetal calf
serumin e bR P ride
(endot oxi tﬁ?&@ggﬁngﬁﬁ?@?g&g?ge%ﬁ&éﬁéf %JEP%ramrete?F‘g%yééﬂFn%é%dgét 2'831!1 %lr 22 N at 37C
in an at npebeaivesS fod 2Xample nwthyC@R . propylep-hpdranylsenaoae tox soelic facid; amd-# by 5
ELI SA (Enzyne |inked inmunosorbent assay) using commercially avail able

kits. ' AbesiredicanyegHenahavapring of polgunng AgeMSHi g | ung nodel is measured using

t he procedures e V. : i .+ Bl 1623 (
1993 ), and Amcgﬁsﬁég'%ﬂ?g aéx?syﬁ%&géep'%éﬁﬁg? fd?%??é&%’f@é%@é%&éﬁ%&

phar meg okira@ttdsa pufifdrlan sefosbiher sohuirjpaufoda rebulises, omaseniicrnfins peedear forned i n
rats cannulated in the right, carotid artery for blood collectigon. For iv
dosi ng, t insuiflations aleae peincombinatien withandigrt SarieT sunhas laatossn)lnsueh acasepl e 10%
v/ v DVSO, ., 50%. v i i I i

cannul at | SR PAYe o FE bl iy ARG SRk delest B BB bhetPie rom o

1, 2) 4) 613890 fmhprefeiatipRistHAS] 0em, forexample ivdsi g)0 im] D 1 PanterTrannd i s
prepared in a suitable fornulation such as 0.4% w v nethyl cel|ul ose in

vat er . Sadis wmaVaerespproptiate. smallgmounts of othenantpaghmaticsand beonghedilatnssi ng. | n

.SQ. t . - dasi i
obt i oo By, SARPl BrftbhoRiadic’ FrkE 1B B HopAMNER, PAHrRE Ml on
i's then dsHeayleplring and epl@dhied ositicosteneidiadeh aspretdnisclohe and adirenal stimulants

chr omat ograghy- Fﬁi{s spectronetry follow ng protein 20 precipitation.
Resul ts au&hesAGiTAt @ay Beingfledand are al so shown in the acconpanyi ng

drawi ng. The ' ' :aph: of t ' 100 ol +he L NE
at: PO (pl asri danues Arfanitol abls iR dysagh kel piarcdipiinie' fe | 10
r epr esentconipoend empo stedle vehitle cand| depndangdn thkeoficeatratians ased] ban twugither ori ty

f th I d.is evident. 25 Ex l.e 8F baseDo i
(ol W) | SeoRsoSe By dpinlnl By b Aisle ply PLamBRg FabBaTo b GADEOU byn by

(ng. h/ M )RALRAEFEVare? féPiRjectidh) AR filer-steriiséd M@%rgq;ﬁing?nﬁph%ﬁm vial or
PCT/ (B99/ 03628 9 The solubility of the conpound of anple 8, Iin water at

pH 7) wasnthodlerapdistalinghe sol ubility of the corresponding free base) under

t he sane condijjons, was 0.00Z - [ . her..exemplified conpounds exhi bit
dosi rabi e sol ihARBEO R AR iRl BE G BB o S E RO ROe 5

| nt er mediagkmts EartbeldibdolveaipimRivieicRY i T@EaliamCe tHe stabiility Uthe @dnplosition can be

8- met hoxy-2-trifluoromethyl qui noline ( 10.0g) in 48% hydrobrom c acid
(40mBP wdEozen jafiee dlling iptor fhexvigh andhthemwvateieremoyed | undenivasunne \Ratemeral ed into

ter (2 . I J - 489 | i de
\é\ﬁl uti onfgg%se'?’%g%{% pg’@? ﬁgﬁg%ﬂ’? {?ﬁg?lbﬁﬁh%r%%rﬁgﬁdgﬂgr, ?%(e;)gr{%wﬁ% quggggs( | ayer
was aci dishspefidddo ipHhe Svehitlet IBtekd &f Geingodissblved, Yamy dearilishtion Camivt dbe
solution. The m xture was then extracted using di chl oronmethane (2x 100 )

and t he eecampliskeddhyditrationeThe eempoundas desieritisehyaxposhir tqjethylene @xade um
sul fate, Lkl r i i ct
(9. 5q) - adelork flspehailn ISiGFE Ve, BRI RadololAE R BBt Rhipf oBEATY
but yRsli mixidivded iin mie\cbmsysiticr forfatilitaty onifirhydigteibotibn bLthe compoiuhdn of
2-trifluoromethyl quinolin-8-of (,11. 5%) tert-butyl di met hyl sityl
The compositions may contain from U.1% to 99% by weight, preferably from 10-
60% by weight, of the active material, depending on the method of administration. .
Compounds of formula (i), or if appropriate a pharmaceutically-acceptable salt
thereof and/or a pharmaceutically-acceptable solvate thereof, may also be administered as
30  atopical formulation in combination with conventional topical excipients.

Topical formulations may be presented as, for instance, ointments, creams or

lotions, impregnated dressings, gels, gel sticks, spray and aerosols, and may contain



chloride (8.9g) and triethylam ne (6.5g) in dichloronethane (60mnl) S
stirred overnight at roomtenperature. The reaction m xture was \/\ﬂ%ﬁdMM tzlq[]3
wat er (2x50nl), dried over sodiumsulfate, filtered and the sol vent renoved
in vacuo tWOPPR&0§ he product (17.9g) as 20 a white solid. ME&/GBMEI2828

The follow ng Internediate was prepared by a simlar procedure.

| nternmedi ate 3 8-(Tert-butyl di net hyl si.} anyl oxy} - 2- net hyl qui nol i ne Prepared
from 8- hydroxyqui nal dine ( 10g) to give the product ( 17g) as an orange 25

oil. TLC R 0.90 ( | O%rrethﬁ al in ethyl aceta[tee% ' II nt er nedi ateé

S B o-1 no-BRIPPETIE- WASHITALARYILSS SHEH GRyBESTANER, SONRIE HA GEiHiofiEe A

sol ution = Ler. j.net J 2- trhé } i ne

17. 5g) 30 EnE Ao g SR R B e e MRS i e, e (
"10. 5g) at comp&tiblélévmventidnal earmers, sichrasedeam of OinGnéndrbages amd rethassl ovaleyled wi t h

1% sodium sul fite sol ution - 2 MAY 2003 wo oon6zos 10 PCTI G B99/ 03628 (
100ml)) aplobRlderlotesnl) . The orbanic |ayer was separated, dried over

‘magneskum sul f ' red. a t j . i t he
roduct (2 1| SuSableckeh SISO, SR SR b GIED I BRRIAG e i By 7
was pr epabedsedforcosipouhdsrof foramdaiy @ .if Zppropriatere phamacéutically-acceptable salt
5- Brono- 8- (tort-butyl dj net hyl sil anyl Qxy) - 2- et hyl qui nol i ne Prepared from
8- (t er n- bthegack aﬁﬁqwglqnemvwwa@wé%wﬁ@? #33{?5@6@ 2 desgriRed i he

roduct T : (H medi at e
[l 5 Br onG2g g 467 bt Blarys CeaniBicpIot) ARRY Uy RESRI Rl BEGRS
of 5- br onpR8minigemis-Phatnydceutival Heibrsdek,camgdl tha Britidh end LISIRhaomeddppkigsii nol i ne (219)
i n nmet hanol ( 150nl) was treated with 37%h ochloric acid solytion (5nl)
ajd Wi er (5rrfL§‘."‘ e the ePQIngRl gﬁ’!"ﬁ'l‘eé)'o G?r/g'rlaﬂ?r%ﬁ“af%ﬁrﬁ BRgreragatlys and at

45C for 2 i t i s Rardei.t 1 oned
botweon TseRade 1Bk 18G80E N CRKRfee FOREHOMANG s IBC2AB M IWRIGRE T thi 2000,

The aqueofosmilatiar, favasrably frautbalti Isedl ¥t for2xample@rtodi¥oric acid solution to
pH7.2 and extracted with di chl oy onet.hane (4x50 The conbi.ned or.ganic
extracts were ﬁ'ﬁ ‘g’de \é\té‘F cﬂﬁ'gﬂ%%“[ ?ﬁr;r‘ﬁéﬁlﬁ?ea't"gé"’lcf‘r%?etpﬁﬂwﬁﬂtbont ‘Pﬂy vagy \Péﬁ'f
removed i gsudPedyQvitith@betRubdess GtRelRbrders! A8 waightoftlicsaffefe? ] dnd thelYelativé Mr] 292
20 I nternmediaté 7 5-Brono-2-net hyl qui nolin-8-of ) A solution of

5- br olfp- Sefficagy of the compound: ldvedven ay B @xpsraboyide sijtableiunitidoses maylte Byjo i n
t et rahyd 00 t i j !
ot r abut y RSB S o 220, PR SRR I 16 it ot Bl d 0 2 g 08 e

was stirrmgh dndsuckunifi dodéHnly b hdthinibtered Mote chanwnoer dby for éxahipreld, 33ad washed

with water (3x250ml). The organic so]ution 25 was dried over nmagnesi um

sul phat e)> 7 ¢ tl@pwd%au&mefeygﬂwbﬁf 2 tungH RS day,vsgdﬁa the tefaldaily dosaegdee oil .
Recrystal]4 ] : (o} (of- ) a white
col 1 o TGRS DU BRUE B SudF oy YECH odBHE, thatis 1 B ¥efeciof apaio 1 7

5- Br @0p- 8o aDhighgydzynseich ex.0Q7 tor3, Ol @05 tonied. )/ 0QjiLtiorfol 4 ord).01 to 0.5 mg/kg/day,

) for example 0.01, 0.02, 0.04, 0.05, 0.06, 0.08, 0.1 or 0.2 mg/kg/day, and such therapy may

extend for a number of weeks or months.
Assay Methods
The assays used to confirm the phosphodiesterase IV inhibitory activity of
25  compounds of formula (I) are standard assay procedures as disclosed by Schilling e1 al,
Anal. Biochem. 216:154 (1994), Thompson and Strada, Adv. Cycl. Nucl. Res. 8:119
(1979) and Gristwood and Owen, Br. J. Pharmacol. 87:91P (1986).
Compounds of formula (i) have exhibited activity at levels consistent with those
believed to be useful in treating phosphodiesterase 1V related disease states in those
30  assays.
The ability of compounds of formula (i) to inhibit TNF production in human

peripheral blood mononuclear cells (PMBC's) is measured as follows. PMBC's are



30 To a stirred solution of 5-brono-2-trifluoronethylduinolin-8-of ( |

2.0g) in dioxane (120ml) was added 47% sodi um hydroxi de sol ution ( <LZrMAY 2003
The m xtu ated to 78C and chl orodi f| uoronet hane (7. bbl ed

t hrough t he %%%ébueon over 3h. On - 2 MAY 2003 WO 00/2620§@&'¥1’%ﬁ% /03628
cooling) the mxture was diluted wwth water (80nml) and the sol vent renoved
ire vac~u~. The resulting slurry was f8ltered and the filter cake washed

wi t h di chl or onet hane (50ml¥\ t hen ' vat er (50ml) The organic | ayer was

separ at ed peapdradhigomdfrsblystak ety eleoder " Botfy ¢oalst hy dlaodrd mepesdhrese Ceonat) . The

mbi ned h Q.5% d
R e A (L S e s
renoved 'LPS‘(E%Qof&Bf‘cch@ﬁdéj('éﬁddt@ﬁinj ngméﬁiﬂ%ls&dﬁé‘dimwwﬂesH?%‘irmibat@& fsr (
100mt)) the cloudy solution filtered and the solvent renoved iii vacuo to

gi ve the 22baud?’®(inlanlatigsphese off 0534 Rirlithh CO,s SupernathtSafekstgd 8 PNEA byhe

S Br on- GELIS R GBFaiER FE) IPHBPRF P RLiN? FunEF SBPET AGfible dis.” T ©
5- br ono- ZA%UMMH nol i n- 8 of (1 Oy to give a brown solid. Purification

by recrys ron from net hanol gave the product (0.9C) as an off white
solid. 15 TLC RctiGt8ia a(@ﬁ%aqalg'lyhg adelds measurértbusingthe prwedunx:ﬂeatrﬁeémy

8-Di | | uor omei hox tr|II oro 0 rb lic ture of
5- br omo- SV GEoREL Y it S48 SHEE P T ARG A Regpb - Care Med
triphenyl pfyo @@}1{ @gsjo 39)) b| s(t ri phenyl phosphi ne) pal | adi um (I ) chloride
(0.15g)) Z7% 20 SOdI um hydr oxi de solution (4.5g) and water (12ml) in

t et r alydr of ur afihg ﬁlikrﬂr)acmsetmprgﬁti oﬁthhcaxapdnmds of thexdnekatigass derermiriedrin
priessur e react or. at Th| S hea ed lto 10QC f or ﬁ4h After cooling
and vent A "P’éeéicﬂ fﬁ; t‘Ef’r"%t E‘CB'a q7; blPad 8B Re o FOE B RSB HBE oxi de

sol ution Jonilpo‘éad wpéamh |ﬁll<§uﬁﬁﬂé fd?muya!uoﬁefaaxeka:ﬁ{albqory&v/wm% 5008/9" 933”' c

sol ution was extracted sodi um hydr oxi de sol utlonug1 59 in 50nl
The combiREQ 4 mqwem:sa@d(ﬂoacgg oarried out by ednnylationaeft eé@fbmgohawemal (

1.5 f 15 t T filt idified t H4
usi gzg 3?0 %rgo%ﬁlcgﬁ?cée oy ngo{) ’%e cfnpﬁe qlpé‘cé{’fl’si gﬂf'"%r rlﬁlr‘ié)c"f'}?r '? a!to e

i sol gtsed 1Ry chinpbuir is Prepanet %&.debmmﬂmmtcﬁfsueﬂemh% w}'uemgwdalumsedhlct was
purified by recrystallisation fromtoluene to give the product ( | .8g) as

a cream Switerd. Satples arejaolipgteaB0.S, },-2,4, rend 20uRirspostdREnR s Inusenreesésol | owi ng

| nt er medi e
| nt or mocieapEief B A ERAeEito B 12 pSUE B aBAE L, 1 tindy BY etolifagion,
Pr epar ed of thenegetbbloaxd - intpld hnul)rdom@tcbawnrznmnhyﬂdmﬂmhnm Using/igndatd gi ve
t he product (d2. 88ugc)h as br own solid.
methods, s as u1d chromatography-mass spectrometry following protein
20  precipitation.

Results are tabulated below, and are also shown in the accompanying drawing.

) The drawing is a graph of PK data following oral dosing in the rat; PC (plasma
concentration; ng/ml) is plotted against t (time; hours). ® represents the compound of
Example 8, and - the free base. The superiority of the novel compound is evident.
25
Example 8 Free base
Dose (iv) (mg/kg) l ]
Dose (po) (mg/kg) 3 3
Cmax (po) (ng/ml) 3054 1008 .
30 AUC,,.,, (po) (ng.h/mt) 30169 6860
t,» (po) (h) 20 4.5




5 TLC Rr 0.60 ( 10% net hanol in dichloronethane) Internediate 12

8-Di | | uoronet hoxy-2-trifluoronethyl qui noline-5-carboxylic acid -2 MAY 2003
4-ni trophenyl ester A solution of

8-di fl uor oY@ BH%620®- 1 ri f | uor onet hyl qui nol i ne-5-car boxyl i ¢ apc/GE99/H68828i N

di chl oronet hane (50nl) was treated with 4-nitrophenol (0.25g), 410

di met hyl am nopyridine (catalytic) and

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodl i ni de (0.35g) and the m xture was
stirred at roomtenperature for 12h. The reaction was shed wi th water
(50mL), dried oV&e selybilinefahe pempaundiqfibxample %h'aW?ﬁéa%l\QﬁJeW?SPérms/eﬂ in

Th | uti
w th di chi DS SRRHENEEE uR tdriesfaie £81 T, R4S Tk 28R ERRS Mk D T
"R~ 0. 75 ( Shfgmithydtheceleniptifiedicampungs exmtiindeiable diebilitgl | owi ng | nt er nedi at es

wer e prepared b¥< a simlar procedure. Internediate 13
8-Di | | uor onet ho F@’ﬁéﬂﬂﬂ/ﬁ’éﬁmmlluwﬁﬁ@aﬂfb@RWﬂ c acid 4 nitrophenyl ester

‘Pr epar ed f_!r m 8 Elflyoro t u \ne- 5-carboxylic acid

(0. 509% It e mgtﬁ'@i( % m”ﬁ ri%nﬁ l(5gr aphy on silica eluting with
50% et hyl acet aAeomnohexamuﬁﬁye trmoﬂmahyaqmﬁ&nﬁ@u)ogswe%lr@mmm TLC
R~ 0.73 { | 0% net hanol in dichloropethane) |Internediarte 14

8- Met hoxy -agid (40mDuspsoststed @t epflun OVernight.- The fsastan mixwEe wasipeured e mpterest er

(0. 60g) t 2R T 4R bR Bisted bt ?’89%%%? i BRI RSN, R0 s
(50% et hylex@rg@icH with dichierohitehane (IS8 udlayer was acndlﬂed topH5.3 by the

8- Di t| uor onet hoxy- 2- net hyl qui uol i ne- car oxylic acid
chi or dPyr iaddition_gfi 37% rhydeochlprivacid selutionad Tshm MR was t en extracted using

4-am no- 3- At er an
at mosphor SHISTRRBHEhELAT obi) 3T e cofefhed e B pLS IR\ Pl e
42nyg) . Theveesdiunosulfste filtered wad thetsbivesemovedinmatmniogiad the prodact (9.3g) 2 MAY
2003 WD 00/ 26208 PCT/ GB99/ 03628 13 | h.

8- Di t | uor 8h@MEeeBd-net hyl qui nol i ne- 5-carboxyl i ¢ acid 4-nitrophenyl ester
(200m) wRpst parHAddgd and stirring continued for ! 8h. The solvent was
renoved in vacuo and the resulting residue purified by col um

chr ond$ og!_mhm_d_u_g_zl ica Se(Im-hglyMntﬂttlﬁﬂw:ﬂiylmdy)-aaeﬂhbeomuhbmmmco gi ve

th duct t T, 0,3 tat
- hexane) The A GRRGIRRG R+ SrYGinging & L seh fsp-hotgicipdisin ' ©
pr ocedur echibAle(s) I@Hen&ﬁ,g@mme (b8 TRHNHS e RGO WA W @uéimfght DOXY | 1 ©

acid (3 nethyl pyridin-4-yl)am de Prepared from
8- di f | uor atrmePNORYPerature h Fhejtsackinn mixture veas ialydd wittawitdr @x50mbi driegisiveny |
ester (5 0 ri by col umm
chr omat ograp y lgl?iatgl fnég&q% tﬁﬁéw ¥€|'hg"%f/'(‘a%'" %ve tﬁg dn?gﬁllg@ ﬁ%ne gave
t he p2@dugwhit2@6lid)) as a pal e yeI | ow solid. TLC Rr0.55 (10% met hanol in

hyl acetate) Internediate 17
85D| | i uor Mht 'k‘;llé §rilluoronet hyl qui uol i ne-5-carboxylic I5 acid

(3-chloropyrid -
6 ai 11 o oot o (OARE el ERAL EEpreb BTl by a similar procegure. . o
ni t r ophenigtennédinte( 366y B-(Ta- Mrtymnmetlis»lﬁhhgroepyz-lnwtnﬂq(-ﬁﬂﬁiig)

Purification ﬁ col unn chronmat ogr.aphy on silica eluti n(t; wth | S% et hyl
acetate in di cRieprrsdtamabrbyeraruavipaldipe GHIgd to givothegproduet G ighas & e@ngel. ~ 20
TLC (I 5%ethyl acetate in dichioronethane) Internediate 18
8-Dit uor orret hoxy-2-tri fl uoronet hyl qui nol i ne-5-carboxylic acid

(3, 5- di cHIoC Ry Yra0d(10%& myihhnatiiclethiY aveemne)d from

8-di fl uor.onet hoxy 2-trifluoromnet h# zw nol i ne-5- carboxyljc acid 4

ni t r opheriterediated,30ny$ - B moa8i-fbe ! dl'uncm'dvebw #i ﬁela(bam);)
Purification by 25 col unﬂ_lﬁmrgmtlﬁq&aﬂmmgn silica eluting with 20% et hyl
i t he

~acetate in hexane gave
A solution of 8-(/er-butyldimethylsilanyloxy)-2-trifluoromethylquinoline (17.5g)

30 in dichloromethane (100ml) was treated with N-bromosuccinimide (10.5g) at 15 °C. The

mixture was stirred at 20 °C for 25 minutes, washed with 1% sodium sulfite solution



product (424ng) as a whiite solid. TLC Rr0.42 (20% et hyl acetate in hexane)

‘I nternedi ate 19 8-Ditl uoronethoxy-2-trilluoronethyl qui noli~i e-5- CaLb?XMM 003
acid (3, 5; 'él g opyridin-4-yl)nm de 30 Prepared from

8-di fl uor % ?é{? 2-trifluoronet hyl quinoline-.S- carboxyl i c PAd/GP%/03628

ni trophenyl ester (390ngy) and 4-am no-3,5-difluoropyridine ( I 20ng).
Purification by ' 2 MAY 2003 wo oonggo8 14 PCT1GB99/ 03628 col umm

chromat ography on silica eluting with 10% et hyl acetate in dichl oronethane
gave the C S J, 1 2 8ribd lovad sacetate
o eh oegrgrg'phtaaﬁée )v;iﬁ’g'l I@bnt g@hggf‘g?%éngcofa?H Qas Sbfarld2 drikd lovetniieh¥ding

8- Mel hoxysulfate; filiéred amdhnbe bolvepurenmived2rircae tdmxeg thegmadutt (Bl .8g)as a dark oil.

ditl uorop&ri din-4-yl)am de ° Prepared from

8- met hoxy Zs-t[M'*f}ﬂ%?‘%)rret hyl qui nol i ne- 5-carboxyl i ¢ acid 4nitrophenyl ester
(425mg) and 4-a0 pa-3: 5-1d) el ( Lkl cation by colum

chr omat ogr aphyﬁggnﬂgi?ﬁn?a]qg%ﬁ?%g%gPﬂépg%dré{z'ﬁgﬁ%lﬁr Fx‘#cgé% | or onet hane gave

t he prsodugkermelfxie® as 5 Brbinb3B-@erribtylitndikglsRabybiy)-29metiyl@iiablihé )
di chl oronethane) Internediate 21 . L i

8- Met hoxy- 2- t rRrepared GrmBaierghviyisimerbylsilanylaxy gt methylgumoline (0.63g) to give

(3chl oropyridi.n:-4 ] stirred solution of
4- am no- 9-%%1 898%@%?%%9??@3’@85 in N, N di net hyl formam de (5nl) under an

at nosphergL®R, 0.001(@igRloroméhaefed sodi um hydride 15 (60% di spersion in oil)
52ng). The reaction m xture was stirred at roomtenperature for 1 h.

8- Met hoxintermediate 6 onethPraue-ddriftueramethylgpipolinti-el i de (360ngy) was then .

addedn and stirgjing.conki f by g r i.n xacuo and
Phe 18501 t1 ng A BRSNSk n by B R 2 LT BB BRI ot e o
(50nm) . ToEe)Qh grethanol E)SDmIywas refed aihdB 74 hiyébchlosic athbsation(SHl) aat e)
filtered and the solvent renoved irr vacr~o. 20 Purification by colum

chr omat ogragsKymbnThe mixtire sasistirred for 13h at regm terpraratuze apd At 45He fgstbaliee

(330rrg_) u?a[nBPhﬁ H'eﬂ%véoo bl gacu};l‘&dRﬁ%' ﬁésic(u%t iti Bl Bétgoeem)l();‘/g 4 d{un? 4C _The
followng 1Tn er medi at'e’ was prepared by a si ar procedure. B SPRLE nedi at e
22 8- Vet hgdrgxidet sdlbtiano ( H00aih uhd) udicidbioneetianea(I0ond).| The amgukous layer was
(3met byl pyridin-4-yl)am d repared from . )

b o P pTalesd | ibh b pragReONS feids SElationngt BT dciaad soHpt aith
4-am no- J; | ; Iob hic Al ; Qém% aphy
el uting \?\,}c?ﬁwlmo%}omr{rﬁ z’a‘ggrln()i 'ﬁﬂeg% méz?(.:%ﬂtgfg?'g%ég\g/gsﬁwheéegbgg&(‘:’tepl? 6 ﬁg{ as a
whi t e sobulfate, Jitefeid@ni0he Solyent femonedanoknd to givayhe prosiugt €)2g) a9a kredsm2D03 Wo
oon620s 15. PCT/ G B99/0362 8 Internedi ate 23

8- Di f1 uof¥net hoxy- 2-tri fl uor omet hyl qui nol i ne-5- car boxyl i ¢ acid

(3-net hyhnpgrinvtyRor yl ) ~mde * A solution of

8-di fl uoronet hoxy-2-trifl uoronethyl qui nol ine-4-carboxylic acid (0.50g) in
di ch2@r olntetmediateshm) welironro-2-methylquinedin-8e«lper at ure under an at nosphere

@ ety 1 or maeap eSSt OIS EAAIR 2 BRI e N B30 on

was r endisgekrahydfsfifaf (500rl) Was treated dropwise with a solution of tetrabutylammonium
8di f | uor onet hoxy-2-tri f | uoronet hyl qui nol i ne- 4- car_bon¥l chl oride (GSOng) as
an of | " Oearide (68M i tetrahydrofrany i) dlheumistire was stirred for 10 minutes, diluted

8-difluor t =241 0] ongt h iLhol i ne- A- n "= chl oride
(5amm) PAMaIR Bt ZsaRh o bbb AR A, (o2 3pmBL b crpae Sl added
tri eyl was ded(dVep esmtbulbhafe, fiterdd ahd the soWentiientoved 52 Waduo tolpeveaact i on

m xture was stirred for 18h. The sol vent was renoved i vacuo and the

resul t i nerapgsseili Recpysieilisatian fiam aaneonn methapeheaisrtap Byodust 67-658)as@lwhiteng wi t h
5% net ha%)?I in dichloromethane to give the product (563ng) as a pale white _
solid. 1 lﬁlLC Rr0.53 ( 10% net hanol in dichl oronethane) The foll ow ng

| nt er TedTBE R, 058 (ROBPAEMENIDIN dicKbfimeéhar) ocedure [ nternediate 24

8- Met hoxy- 2-tritl uoromet hyl qui nol i ne-5-carboxylic acid

(3, 5di melmetmediateis- 4- y5-Bamngdes-Bifyaputhioxy-trifluoromethylquinoline

8- mef hoxy- 2- t.gif| t.hyl qui nol i pe-4- car banyl .chil ogi 20 and
o, & e ARRTEI G BRE D ar ARl eSS i SRR,
acet 0ne(C‘l}Q@mStvlfb%radﬂé’d/;ﬁ‘%Qﬁdiﬁh%?&xi&@%fgﬁo@ﬁl zwzahee WptthANVEOhdatkd 151 C
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25 Peracetic acid (36-40%in acetic acid) 0.1 m) was added to a sol ution

of 8di fl uor onet hoxy- 2- net hyl qui nol i ne-5-carboxylic acid - 2 MAY 2003
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period. Purification by geum chrorrat ography eluting wt h | S% et hyI

acetate in dichloronethane increasing to 10% 30 nethanol in_dichl oronethane
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nitrophenyl ester
25 Prepared from 8-methoxy-2-trifluoromethylquinoline-5-carboxylic acid (0.60g) to
give the title compound (0.75g) as a yellow solid.
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YBdEUVT %\}xlegig'%hlﬁé (’0'-68‘%]}5’:1@& frhino-3 -methylpyridine (352mg). The reaction mixture was
stirred for 18h. The solvent was removed /n vacuo and the resulting residue purified by
column chromatography on silica eluting with 5% methanol in dichloromethane to give the
product (563mg) as a pale white solid.

15 TLC R;0.53 (10% methanol in dichloromethane)
The following Intermediate was prepared by a similar procedure
Intermediate 24 8-Methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3,5-
dimethylpyridin-4-yl)amide
Prepared from 8-methoxy-2-trifluoromethylquinoline-4-carbonyl chloride (500mg)
20  and 4-amino-3,5-dimethylpyridine (210mg). Purification by trituration with acetone and
) ether gave the product (82mg) as a pale yellow solid.
TLC R;0.42 (10% methanol in dichloromethane with 1% ammonium hydroxide)
Example 1 8-Difluoromethoxy-2-methylquinoline-S-carboxylic acid (3-
chloro-1-oxypyridin-4-yl)amide
25 Peracetic acid (36-40% in acetic acid, 0.1ml) was added to a solution of 8-
difluoromethoxy-2-methylquinoline-5-carboxylic acid (3-chloropyridin-4-yl)amide (50mg)
in chloroform (10ml) at room temperature. After stirring overnight the reaction was
diluted with dichloromethane (20ml) and washed with water (20ml). The organic phase
was dried over magnesium sulfate and the solvent removed in vacno to give a white solid.
30  Purification by column chromatography eluting with 10% methanol in ethyl acetate gave
the product (25mg) as a white solid.
TLC R; 0.2 (10% methanol in ethyl acetate)
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Example 3 8-Methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3-
10 chloro-1-oxypyridin-4-yl)amide
) Prepared from 8-methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3-
chloropyridin-4-yl)amide (50mg) to give the product (25mg) as an off white solid.
TLC R, 0.7 (10% methanol in ethyl acetate)
mp 261.5-262.5°C
15  Exampled 8-Methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3,5-
difluoro-1-oxypyridin-4-yl)amide
Prepared from 8-methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3,5-
difluoropyridin-4-yl)amide (120mg) with stirring at room temperature for two weeks.
Excess peracetic acid (4x0.5ml) was added over this period. Purification by column
20 chromatography eluting with 5-10% methanol in dichloromethane gave the product
) (28mg) as a yellow solid.
TLC R;0.09 (5% methanol in dichloromethane)
mp 268-269°C (dec.)
Example § 8-Difluoromethoxy-2-trifluoromethylquinoline-5-carboxylic
25 acid (3,5-difluoro-1-oxypyridin-4-yl)amide
Prepared from 8-difluoromethoxy-2-trifluoromethylquinoline-5-carboxylic acid
(3,5-difluoropyridin-4-yl)amide (160mg) with stirring at room temperature for two weeks.
Excess peracetic acid (3x0.1ml) was added over this period. Purification by column
chromatography eluting with 15% ethyl acetate in dichloromethane increasing to 10%
30 methanol in dichloromethane gave the product (120mg) as a yellow solid.
TLC R, 0.69 (2% methanol in dichloromethane)

mp 219-220°C
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R; 0.25 (10% methanol in dichloromethane)

mp 210-212°C
Example? 8-Methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3,5-
} 10 dimethyl-1-oxypyridin-4-yl)amide
Prepared from 8-methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3,5-
dimethylpyridin-4-yl)amide (56mg) stirred in the presence of peracetic acid (2x 0.05ml)
for two days. Purification by column chromatography eluting with 1% ammonium
hydroxide/10% methanol in dichloromethane gave the product (37mg) as a white solid.
15  TLC R;0.22 (1% ammonium hydroxide/10% methanol in dichloromethane)
mp 237-239°C
Example8 8-Methoxy-2-trifluoromethylquinoline-S-carboxylic acid (3,5-
dichloro-1-oxypyridin-4-yl)amide
8-Methoxy-2-trifluoromethylquinoline-5-carboxytic acid (3,5-dichloropyridin-4-
20 yl)amide (200mg) was stirred in the presence of peracetic acid (36-40% in acetic acid,
- ) 0.1ml) in chloroform at 50°C for 5 days. Additional peracetic acid (0. 1ml) was added and
the reaction heated for a further 2 days. Purification by column chromatography eluting
with 10% methanol in ethyl acetate gave the product (123mg) as a white solid.
TLC R, 0.17 (10% methanol in ethyl acetate)
25 mp 280-281°C
Example 9 8-Difluoromethoxy-2-trifluoromethylquinoline-5-carboxylic
acid (3,5-dichloro-1-oxypyridin-4-yl)amide
Prepared from 8-difluoromethoxy-2-trifluoromethyiquinoline-5-carboxylic acid
(3,5-dichloropyridin-4-yl)amide (415mg) in a similar manner to 8-methoxy-2-
30 trifluoromethyl-quinoline-5-carboxylic acid (3,5-dichloro- I -oxy-pyridin-4-yl)-amide.
Purification by column chromatography eluting with 1% ammonium hydroxide/10%

methanol in dichloromethane afforded the title compound as a cream solid (360mg).
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10  partitioned between ethyl acetate (50ml) and water (2x50ml). The organic phase was
| ) dried over magnesium sulfate and concentrated in vacuo. The residue was washed with
a little ethyl acetate and dried to give the product (50mg) as a pale yellow solid.
TLC R, 0.27 (1% triethylamine/20% methanol in dichloromethane)
mp 231.5-233.5°C
15 Example 11 8-Methoxy-2-trifluoromethylquinoline-S-carboxylic acid (3-
methyl-1-oxypyridin-4-yl)amide
Triethylamine (0.55ml) and 4-dimethylaminopyridine (catalytic) were added to a
stirred suspension of 3-methyl- | -oxypyridin-4-ylamine (0.23g) in dichloromethane (40ml)
under nitrogen at room temperature. 8-Methoxy-2-trifluoromethylquinoline-5-carbonyl
20 chioride, hydrochloride salt (0.6g) was added and the reaction stirred overnight. The
solvent was removed in vacno and the residue partitioned between ethyl acetate (50ml)
and water (3x50ml). The precipitate in the organic phase was filtered off and dried in
vacno at 45°C to give the product (0.2g) as a white solid.
TLC R, 0.12 (ethyl acetate)

25 mp 249.5-250.5°C

Fl
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wherein
R, is CH,, CH,F, CHF, or CF;;
R, is CH; or CF;;
R, is F, Cl, Br, CN or CH,; and
20 R,is H, F, Cl, Br, CN or CH;;

) or a pharmaceutically-acceptable salt thereof.
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2. A compound of claim 1, selected from
8-difluoromethoxy-2-methylquinoline-5-carboxylic acid (3-chloro-1-oxypyridin-4-
yDamide,
25 8-difluoromethoxy-2-trifluoromethylquinoline-5-carboxylic acid (3-chloro-1-
oxypyridin-4-yl)amide,
8-methoxy-2-trifluoromethylquinoline-5-carboxylic acid (3-chloro- 1 -oxypyridin-4-
yl)amide,
8-methoxy-2-trifluoromethylquinoline-S-carboxylic acid  (3,5-difluoro-1-
30 oxypyridin-4-yl)amide,
8-difluoromethoxy-2-trifluoromethylquinoline-5-carboxylic acid (3,5-difluoro-1-

oxypyridin-4-yl)amide,
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8-difluoromethoxy-2-methylquinoline- 5-carboxylic acid (3-methyl- 1-oxypyridin-<4-
} 10 yl)amide, and
8-methoxy-2-trifluoromethylquinoline-S-carboxylic acid (3-methyl- 1 -oxypyridin-4-
ylamide.
3. A compound of claim 1, which is 8-methoxy-2-trifluoromethylquinoline-5-
carboxylic acid (3,5-dichloro-1-oxypyridin-4-yl)amide.

15 4, Use of a compound of any preceding claim, for the manufacture of a medicament
for use in the treatment of a disease state that is capable of being modulated by inhibition
of phosphodiesterase IV or Tumour Necrosis Factor, or that is a pathological condition
associated with a function of phosphodiesterase 1V, eosinophil accumulation or a function

of the eosinophil.

20 5. The use of claim 4, wherein the disease state is an inflammatory disease or
) autoimmune disease.
6. The use of claim 4, wherein the disease state is selected from asthma, chronic

bronchitis, chronic pulmonary inflammatory disease, chronic obstructive airways disease,
atopic dermatitis, allergic rhinitis, psoriasis, arthritis, rheumatoid arthritis, joint
25 inflammation, ulcerative colitis, Crohn's disease, atopic eczema, stroke, bone resorption
disease, multiple sclerosis and inflammatory bowel disease.
7. The use of claim 4, wherein the disease state is selected from urticaria, allergic .
conjunctivitis, vernal conjunctivitis, inflammation of the eye, allergic responses in the eye,
eosinophilic granuloma, gouty arthritis and other arthritic conditions, adult respiratory
30 distress syndrome, diabetes insipidus, keratosis, cerebral senility, multi-infarct dementia,
senile dementia, memory impairment associated with Parkinson's disease, depression,

cardiac arrest, intermittent claudication, rheumatoid spondylitis, osteoarthritis, sepsis,
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or chronic bronchitis,

10.  The use of any of claims 4 to 9, wherein the compound is as defined in claim 3.



