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QUI NOLI NE CARBOXAM DES AS TNF | NHI BI TORS AND AS PDE- 1V | NHI Bl TORS

Field of the Invention The;present invention relates to novel
qui nol i nes, and to their formul ati on and use as pharmaceuticals. 5

Background qui nol i ne
am des as angl oten5| n%*gﬁg} (%W‘fewmm%!zél\g gl?%ﬂ} mﬁs
Phosphodlggfdeg faRChveitidn) and Tumour Necrosis Fact or (TNF), their nodes of
action an e erapeutic utilities of inhibitors thereof, are described
in WO A- 963659The meseumvaﬁesm tanovel\quinolirgs 5o to, theihformulatiomand wse whi ch
are incorporated herein by ref erence. The sanme docunents discl ose

ani des hats FI@MMRGERNEAS. 55 PDE and TNF i nhi bitors. ~ Summary of the

| nventy O%Wﬁ@%@#nvention I s based on the discovery of novel
conpound o] treat disease states, for exanple
di sease st at eSEP<404D8122ddis¢ioses Riuirioting anfidest mmgxaﬁeasnﬁ& aw] endotheliactivity, -7

for exanpl e by inhibiting tumour necrosis factor and/or by i nhibiting
phosphodl'@éil’?!?'ése | V. According to the invention, the novel conpounds are

of formila Phos&:hAdlestérggeE ](PDE) and Tumour Necrosis Factor (TNF), their modes of
action and the therapeutic utilities of inhibitors thereof, are described in W0-A-9636595,

10 WO-A-9636596 and WO-A-9636611, the contents of which are incorporated herein by
reference. The same documents disclose amides having utility as PDE and TNF inhibitors.

This invention is based on the discovery of novel compounds that can be used to

treat disease states, for example disease states associated with proteins that mediate
15 cellular activity, for example by inhibiting tumour necrosis factor and/or by inhibiting

phosphodiesterase IV. According to the invention, the novel compounds are of formula
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wherein X is CO or CS;
R is H, halogen or alkyl;
. R, represents OH, alkoxy optionally substituted with one or more halogens, or
30 thioalkyi;

R;, R, and R, are the same or different and are each H, R,, OR,,, COR,,
C(=NOR,)R,, alkyl-C(=NOR,)R,, halogen, CF;, alkyl-C(=NOH)R,, C(=NOH)R,, CN,




(1) wherein X is CO or CS; R is H, hal ogen or alkyl;

R err] reprgﬁgg}, , al koxy optionall y substituted with onerl‘/Gmwel359
hal ogens, or thi oal kyl ; Rlerr], Rerr] and R err] are the
sanme or different and are each H Rerr], OQ[err], CORlerr],

C(=NOR[err])Rerr], alkyl-C( NCR[err])R[err% hal ogen, CF[err],
al kyI-C(—NO—DR[err] C(= V\D97/44036
PC-I_/ @9 7/ 0135m0 C02R‘1, CO CONI-m-’, CON(R!’):, 10 Ol‘ ONRIZRIJ Whefe NR!ZRQ XS

(N:g[ g; F % E[ e?rq]: o ]@m[ ‘LPF?%‘@; 7 m%mgcg\lq\% ﬁ@ﬁ?@%ﬂaﬂg srlgshﬁﬁéci with one or

het erocyclic rﬂ‘&glésuch as norpholine or piperidine) optionall y subst I tuted
wi th one or Mre- Rlerr]; Rlerr] represents H, '

arylal kyl, het er oary feptesénts Eemedaskslchaafomam(mepadqalm S(O)R,; opalkyl
ool et i ) s R “?&%&&? MC“ PPl ok

b I @g?]c
CR[arer(r)]nyr eg?gg%@ﬁ@?@;’@w&kga S'F%{)Jt'er gg%/cr o, a’i”’ al %;alrnh S(O? eI"oar yl al kyl

het er ocyclpalréptlesents aryl, heteroaryl,i hetefozyeid, anylhlkyl Rheterohrylatieyl or
aryl /heteroaryl/heterocycl.o portion is optionally substituted 10 w th one

or nmore subst ileterotycloalkylil - Rlerr] or Rerr], Rlierr]

Rerr e el R g R R an%sﬁigﬁv?‘gidyW@Jﬁ%ﬁ%ﬁgﬁﬁgﬁ-&*ﬁ e
het eroar yl gy ky %ti%nM:ﬁé&“sMBiti@@nB’dlkyl-R“ or Ry Rlerr] represent s H,
aryl, heteroar het erocycl o, cycl oal kyl, Tk |, arylalk

het Ier o?r Kl al Ikyl heltﬁlepwmts)&h Ieytronaélwsy S@artybmny msme&yﬁtﬁr(eww more) R;
, 15
oy S phon T LS bRt o ARPLRRM, g GAHBR P Rbbrocycontis

al kyl sul phonyl ; resents rﬂayxr]hetéieﬁeeem&o 1@rwcloan@1 em r)ék'ylalkyl
het er ocycl o, al kyl , cﬂ oal k aryl al eteroarylal k

het er ocycl oal Id)dteroarylalkyl heterocydi[a&ywl] alk}dcvbeml,s alkmyycarbgyyil oamksydphoarlw

ESE g; 82%: e Oag'fsulphonyl % aLetXrocyc%osulpho%;[rler Oaaq}f l a?'Jbg%i " heteroarylcarbonyl,

heterocyclocarbonyl or alkylsulphonyl;
R,, represents H, aryl, heteroaryl, heterocyclo, alkyl, lcycloalkyl, arylaltkyl,
heteroarylalkyl or heterocycloalkyl;
R,, represents alkyl, cycloalkyl, aryl, heteroaryl, heterocyclo, arylalkyl,
20 heteroarjlalkyi or heterocycloalkyl; '
R,, and R}, are the same or different and are each H or R,;, or NR,R,, represents
a heterocyclic ring as defined above;
R,, represents alkyl {optionally substituted by one o‘r'more halogens), cycloatkyl,
aryl, heteroaryl, heterocyclo, hydroxy, alkoxy (optionally substituted by one or more
25 halogens), thicalkyl, aryloxy, heteroaryloxy, heterocyclooxy, arylalkyloxy,
heteroarylalkyloxy, héterocycloalkyloxy, CO,R,, CONR;;R 5, SO;NR,R,s, halogen, -CN,
-NR,R,,, COR,;, S(0).R,;, or (where appropriate) carbony] oxygen;
| R, represents alkyl, arylalkyl or heteroarylalkyl;
R, represents alkyl, OH, OR,;, NR,R,,, CN, CO,H, COR,;, CONR,R,, OF
30 COR,; |
m represents 1-2; and

n represents 0-2;



Ri,err] and Rlerr] are the same or different and are each H or err], or

NR er r [\Rb®bmdoss epr esent s a heterocyclic ring as dePEHEBIHYSW:
Rlerr] represents al kyl (optionally substituted by one or nore hal ogens),
cycl oal kyl , aryl, heteroaryl, heterocyclo, hydroxy, al koxy

(optionally substituted by one or nore-25 hal ogens), thioal kyl,
aryl oxy, heteroaryl&&g, het erocycl ooxy, aryl al kyl oxy,
TAC

het er oar yhnd pharpageuti eRPpRlie A%y | oxy, COerr]Rerr], CONRlerr]Rerr],
SO err]NR err] ﬁ)ﬁﬁrlati(\),\%gb? Ybstitaertt a¥d(a!5)r varinbies afd %hg;%m&@ﬁi % Sdoh

S(O[err]Rerr re appropria carbonyl oxy

Rierr] repsagipationsabdultlin stablelcamppiindsr het eraryl al kyl ; Rlerr]
represents alkyl, OH ORerr], NRerr]Rerr], CN, CJerr]H CJerr]Rerr],
CONR] er r ] Blesgriptionof #he Inventisner r | ; mrepresents 1-2; and

gcrl-/em ??8&258_S%i'table phamat\:/é\%tiga?lllyézﬁ:gggable salts are pharmaceutically-acceptable gase

phar ”aceUEJflﬁ%H %ﬁﬁé@ﬁt?&llf‘-aéc%biable acid addition salts. Cer¥dih bf theOdtinpdunds of

substituents an r variables are only permissible if such . _
conbi nat i formule@) whichrcontaihar acidicpgrouplform base Blis Suitablephannacenticallyn ent i on

5 ‘Sui tabl e phar eutically-agcceptahl e salts.are . -
phar mceuﬁ%ﬂb&-%%dﬁqﬁ%ﬁg@fm& s‘-'é‘glaf §h§Rd“?§ﬂeﬁah§€‘glﬁ‘F@Bl|°I59‘-h§E’cept able -
acid additj,on (=T folanalol cank:OL MUl @ (1) which
contain aﬁ"@t?%ﬁgé@ efsglrtgr:?"@gg;ehgépt S. gtr}? t§h a%?‘jge%ﬁgéarﬁr%g%eut [ cgl I)y-
accepg@bl e basEeftsthbSthe compolmdsref formaial(f)vhichicdntaia aa hinirid growp fdrmsmid s f or

exanpl e- sodi um salts,,or,organjc amne salts such as that provi ded

Wit h et hypdditen salts,Suitabls acid addition ﬂ@ﬁ?‘&#ﬁpﬁﬂmﬁ%ﬂ@% %ﬁﬁﬁ?fé%f“"?%l a (i)

whi ch cont gl n ) ' It | ks acid-

a1 o Site pud b B ARl it HBRGe borte, yCalorfHR o0 by dhobrdibe B, RO

such as tbﬁuﬁﬂéd&ﬂal%w&ﬁﬁb&t@gmﬁ@ﬂﬁ@hﬁiﬁon Sultis atich ashaceiats; bdrtrateimaleme, '
p

hydrobronmi de and armaceutical | y-acceptabl e organic acid addition
sal ts suchitrate, acuccinate, thenzoase.c, aseerbate; e methanesulphateyt st-kejoglutamte.e o-

benzoaie, ascor.bat.e t hanesul pha rd - , - _
gl yce?%ph&@%ﬁ?@sm %‘F’ﬁ%&g"-‘rﬂ’ﬁﬂﬁ’iﬁ a#gé p%%%%%%ﬁ%k%ﬂfg é%épt abl e
salts of &&WW@ -dpafelltsing (Convertiondlipedeedarts usi ng conventional -
procedurets:l.%pmm t V\nbfélpa'l‘:)e g %r 'ec‘i’atlegl by those skilled in the art . .

that sone of t fewilldrerppresiates by those skilled in the art that'some of the compounds of

formula (i) may exist in more than one tautomeric form. This invention extends to all

and

LI

" tautomeric forms.
20 It will be appreciated that the compounds according to the invention can contain

one or more asymmetrically substituted atoms. The presence of one or more of these

asymmetric centers in a compound of formula (i) can give rise to stereoisomers, and in
each case the invention is to be understood to extend to all such stereoisomers, including
enantiomers, and diastereoisomers and mixtures including racemic mixtures thereof.

25 When used herein the term alkyl whether used alone or when used as a part of
another group includes straight and branched chain alkyl groups containing up to 6 atoms.
Alkoxy means an alkyl-O- group in which the alkyl group is as previously described.
Aryloxy means an aryl-O- group in which the aryl group is as defined below.
Heteroaryloxy means a heteroaryl-O- group and heterocyclooxy means a heterocyclo-O-

30 group in which the heteroaryl and heterocyclo group are as defined below. Arylalkyloxy
means an aryl-alkyl-O- group. Alkylamino means an alkyl-N- group in which the alkyl

group is as previously defined, arylamino means aryl-N- and heteroarylamino means an




formula (i) may exist in nore than one tautoneric form This invention -
extends to 3y oraa03¢ tautoneric forns. 20 It will becTagpIee’sat ed
that the conpounds according to the invention can contain one or nore
asymmetrically substituted atons.. The presence of one or nore of these
asymmetric centers in a conpound of f or mul a4 (i). can give rise to

stereoi soners, and in each case the invention is to. b unders&ky?g to

extend to all bmwagﬂMP%(ﬁéﬁs“dlhﬂﬁf%Yirf&ﬁmd belowha Aioglixt meangag a

di astereoi soners a

Wien used her ePfY Prlgycréﬁﬁﬂ‘ﬁ‘idef g\(/i\}r? t ‘g@attffa‘&g ?‘o'ﬁ]ém%w“% hﬁg&ég gg@wa’{?t
of anot heyjo girhdHatoms:! 'HQQ:?clﬁ;tall@I iy optivhally membcmmmmé& YAy malems
containing up to 6 atons. Xy reans an a A‘?‘H‘oup in which the

al kyl group |scahoqyclmmdlcﬂscpnﬂmx@d3bu;cﬁt010carbmy.tqms/w I meana ay prytalkyle oup

hoteroar yl - - GlasgoVaREn, Doyt B, Sk ihdesaribed: bR, Mo SOT RitBndla |
whi ch the het eﬁ&@f&hg%ﬂgd hﬁztoﬁ? & Ee!&rog'ﬁ?oﬂﬁ’ fRagefd Neterb&ycilaikyl group.

Aryl al kyl oxy a kyl group. Al kyl am no “‘means” an

al kyl -N- gr oupAilkylmdnbmiyl mmsaaxkyncyl-co- grgup irp whichathe palleyl i gyasp ¥s akepreniously
aryl am no neans aryl - and heteroarylla no neans a}[c WQ 97/ 4403
PCT/ GB97/ 01359desm'bed Arylcarbony means an - group 1n which the aryl group Is ag previously -

akyl o5 gtied BokraliftaBShl AARY » EATECOT B anllleBdo HlociBaRA 21

mul ticycliggri ﬂﬁaﬂ/@ha&o@ﬁdmtgrauﬂ Arylsulphdriy! maﬂam: a'ybmz gftp inywhichcthe
al kyl may optionally be partially unsaturated. Aryl indicates

carbocycl i ¢ rasytgmup senpaEviansiydeserhed. Iéﬁﬁf@%“@%ﬂrﬁ“%%ﬁﬁﬂewlﬁ%ygmﬁﬁans

| - al kyl
ﬁgr 2{ % I6—1|et gr ng@p%f?{?gyao n?l' Reddd% ﬁét%’ %@Sﬁ agl{?uﬁr Sﬁrdgéraﬂ: gfﬂllbnﬁgms an
het er ocycl oal kﬂkyl&ﬁ?—@-agrb@ Rrviel Setalkdoy)rod 1848 prewouslyﬁddsmbedam@mlphmns

an al kyl -CO group 1n which the alkyl group is as previously
described. Ar thmhnmﬂdyl-ﬁ@argomnalﬂych kg& gmpp isasyiredoushhdesaribed. Garbonyli s
as previou describ

h | -
group and tét ePEf,ng M52t bonyt grf(‘.’}peft ﬁ@agﬁg %&grﬁ‘g?’éﬁ 6@%{]%@‘& erg(fjfg‘:% rot be 2

Aryl sul phonyl mmﬁe:ﬁ%n%s&ylsgxawdarywm% &y&wﬁhgme.saboutaswhmt@uo i s
as previously described. Heteroaryl sul phonyl neans heteroaryl -SJ err] -

gr oup anthemberedomguoayslis po myulticyshie Sing gystesy G)(!‘!}th MS@P@F#tfd agr
ot b o oy R B
group in whi chp fiGealdVhg SFsREP(WiRicR tal sEiGrR4E by palaaly hﬁk‘iﬁn‘at%’ WRERh one or
‘ 20  more of the atoms in the ring system is an element other than carbon chosen from amongst
nitrogen, oxygen or sulphur atoms. Heteroaryl means about a 5 to about a 10 membered
aromatic monocyclic or multicyclic hydrocarbon ring system in which one or more of the
atoms in the ring system is an element other than carbon, chosen from amongst nitrogen,
oxygen or sulphur; if desired, a N atom may be in the form of an N-oxide. Heterocyclo
25 means about a 5 to about a 10 membered saturated or partially saturated monocyclic or
multicyclic hydrocarbon ring system in which one or more of the atoms in the ring system
is an element other than carbon, chosen from amongst nitfogen, oxygen or sulphur.
Examples include morpholine and piperidine. Halogen means fluorine, chlorine, bromine
or iodine. _
30 Compounds of the invention are useful for the treatment of TNF mediated disease
states. "TNF mediated disease or disease states" means any and all disease states in which
TNF plays a role, either by production of TNF itself, or by TNF causing another cytokine



15 oxygen nmeans a -CO group. It will be appreciated that a carbonyl

OXygerwoan/4m3s be a substituent on an aryl or het BFHSH)Y g.
Car bocyclic ring nmeans about a 5 to about a 10 menber ed nonocyclic or
mul ticyclic ring systemwhich may sat&rated or partially unsat urated.

Het erocyclic ring nmeans about a 5 to about a 10 nmenbered nonocyclic or

mul 1] Cy%hg:&&%%&%%&%m&lgem I5AtdHIRLE dA WseRRstdte lrl Whidh B Ufort ed)

wherein nore oft atonms in the ring systemis an el ement ot her—
t han carilgshcs,ies fiajof tompomengsi whose prodoctionay actionds yxaearbatedsarispéretedat ons.
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Hal ogen feaiiy 8 loPKerivRe, Drom ne or iodine.
Conpouno‘gﬁ%g lﬁ”?ke | i‘gxn;[c?fgg are useful for the treatnent of TNF medi at ed
di sease Ttil$ invemion feldus tomdnathoaidforinediating opinhilitingtbe enzymatic activitins any

and all disease stat.es ol eilther b

pr odif:t |Qi‘n(ﬂ!ﬂ")ftFF\IFa"F"(‘gfeP#~ P’Dg:*@yn W@%EF%BCQ%%WQ? aE@lfB‘k m&;@xtmg the VO
gé{rf'égg %raqxé%lém of TNF in a mammal in need thereof, which comprises administering to sa:g

be rel eangtimab s Rffectiveldmowoit dfi aT'mbmpbﬂnd of Fornuida (i) -o5.a phatmacagicaliy-at e i n
which I'L-1, for i nstance, is a mgjor conmponent, and whose production
or actlow:ﬁma@ka@é‘hsﬁpgd or secreted - in response to TNF, would

therefore be s dj m;g’h NF-[err] B

(al so known aﬁsﬁﬁy%‘gﬁgﬁ ')Egrr%)&gas C aég‘h‘gttruc urg(#ﬁ #g gy vmletr%lcTaﬁé a (also "7

5  |ovindasmaes dieides inclading: isther, clrohicibashohitis, chironit absthictiveaingaysesponses

and binds to the same cel lular receptor, both TNF-[err] and . TNF-[err]

ar e consdishasepatopis deangtitih iatnpicRszena, “mca"é-oﬂﬁﬂ'ﬂ!ﬁd!imtﬂsa@ﬁ'@‘cp?%‘ﬁ‘ Hhvention . -

and thus are herein.re ) | | ect
A comiyneeilitls, In?l%x nnnH?g?ﬁne eyé, dll‘éf‘éxé’re@ﬁqrﬁ@ﬁt eye, et oﬁ:‘ﬁﬁat es to a .-

specifi.c

net hod f abdofiasi€) Bechétishiiseasts erilkena@sisahashyetoid plpuidnepheitis,cat al yti c:
achtyﬁgﬁcl % IV in a manmal in niggd t her eof ?gd forplﬁr?hl biting the

product i pmtolxﬂdmﬁatmm, arthitissheumatoid arthritie anshethenwrihsiticcenmditiogs such as
adm fd sterin

to

-q

oxd sponciy(ﬂtxs and osteoarthritis, septic shock, sepsxs ulcerative colitis, Crohn's

disease, reperfusion injury of the myocardium and brain, ‘chronic g;omemlonephnt:s,
endotoxic shock and adult respiratory distress syndrome. In addition, PDE IV inhibitors
are useful in the treatment of diabetes insipidus and conditions associated with cerebral

metabolic inhibition, such as cerebral senility, senile dementia (Alzheimer's disease),

25 memory impairment associated with Parkinson's disease, depression and multi-infarct

dementia. PDE IV inhibitors are also useful in conditions ameliorated by neuroprotectant

. activity, such as cardiac arrest, stroke and intermittent claudication. PDE IV inhibitors

may also be useful in the treatment of tardive dyskinesia, ischaemia and Huntingdon's

disease. Additionally, PDE IV inhibitors could have utility as gastroprotectants. A special

30 embodiment of the therapeutic methods of the present invention is the treatment of
asthma.




manmmal an effective anount of a conmpound of Formula (i) or a ’
phar maceut i. 83 b¥a4036 accept abl e salt thereof. PCTIEBITN1359
inhibitors are useful -in the treatnent of a variety of allergic and 15
~inflammatory di seases, including: asthm, g&;r onic bronchitis, chronic
obstructive airways di sease, atopic rmatitis, atopic eczenm,
. urticaria, allergic rhinitis, all ergi C conjungtivitis vgrnglLrg/
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treatment of digRehipHeses i, and conditions associated with cerebral

met abol i c inhibition, such as cerebral senility, senile dementia )

(Al zhei mer' s di seasBjis ingétion morespscificaliyrelatasito a methodiofitrsating a mammak iafflicsed s

di sease, depressjon and julti-infarct, de tia. PDE LV.inhjbitors are
ol S0 neef ul "1 rviEh AR, GRS NG i, (HEGH SHIRch Gipres administeling, o, Sush
such as cardi , 0K TN Shiks ] n '@dm‘ﬁjﬂ i rﬁBcE?

i nhibitors %alﬁ#nzagagl %%écblgé(usef &H%\&; ?gbgﬁtegtt‘%ent o@?aﬂf(\’/e yg%orfeasi a,
i schaem a wnd pHianhadegticallyacceptable sditskmesf. Additionally, PDE IV inhibitors
could have utility as gastropyotectants., A specjal, 30 enbodi.ngent 0 he

t her apeutic net hodsTks CPWBO%S@H I8, WV@HWO’HBY §L°‘Ph‘é" pyedaingssecigfon with the

ast hma. . . . . .y er s
PCT/ GB97/ 013 59ve¥gn%17'f %@mnt of animals, other than humans, in need of mhnbmorb of TNF

The viruses caopbdugiomt ENFinedisteddiseasatfohmeament thierdgeatianlly bapraphplictivalll M as
a result of infection, or those which are sensitive to inhibition,
such as by decmiralsigclude diseasesates sueh asithoseinotad abpvebut irupartieulanyvirabipfectiensTnF

"L \L S R VBB AL e o el oty Vi =
adenovi rus andFIVior-itie? eétrodiral iifedtion Mich 48 equinesSitifebticis aniisiiia Wls, Ichprirleatithritls

Her pes zoster, and Herpes sinplex. . This invention nore
speci-fical |y reéfussdsnadrus, megdhwiusomdothesdentiyirasesarmal , affli ct ed with

a human i nmunodef i c§ ' . V2 | C LLSES Qi ' uch
mammalan' et fect 1 verAES TS of Rl tnventin L SESUHBER B eatefila, Hopsd fod 2
' fungal infections, where such yeast and fungi are sensitive to upregulation by TNF or will

- 20 elicit TNF production in vivo. A preferred disease state for treatment is fungal meningitis.

Compounds of the invention may also suppress neurogenic inflammation through
elevation of cCAMP in sensory neurones. They are, therefore, analgesic, anti-tussive and
anti-hyperalgesic in inflammatory diseases associated with irritation and pain.

The compounds of formula (i) are preferably in pharmaceutically-acceptable form.

25 By pharmaceutically-acceptable form is meant, infer alia, of a pharmaceutically-acceptable
level of purity excluding normal pharmaceutical additives such as diluents and carriers, and
including no material considered toxic at normal dosage levels. A pharmaceutically-
acceptable level of purity will generally be at least 50% excluding normal pharmaceutical

| additives, preferably 75%, more preferably 90% and still more preferably 95%.

30 The invention further provides a process for the preparation of a compound of

formula (i), in which R, etc, m and n are as defined above. It will be appreciated that

functional groups such as amino, hydroxyl or carboxy! groups present in the various



10, pharmaceutical | y-acceptabl e salt thereof The ¢ g of
this invent i WO %4038 so be used in association with the E’Fﬁwﬁ& §
treatnent of aninals, other than hunmans, in need of inhibition of TNF
production. TNF nedi ated di seases for treatgent, therapeutically or
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compounds ‘des PPBLFSEAcion of an gepropriate carboxylf acid of forpuls (1) with 2 sutable arine
be in protect esfformula Glipr ns before any reaction is initiated. In such
I nstances, renoval of the protecting group may be the final step in a
particul ar reaction sequdhge. Suitable protectingBgoups for such
functionality will be appareng to those skilled ifgthegart. For specific
details, see Protective dHups in Organic SI'® Wley
I ntersci ence, TW G eeng. repari ng conpounds of

nce, ( S tthNHS ess for
formul a (|2)o i n whifgj RpS an agg co Rea
@iii)
R COH CONRzaRga

25  wherein R,, represents R, as defined in relation to formula (i) or a group convertible to R,
and Ry,-Rg, similarly represent R,-R¢ or groups convertible to RR  respectively; and
thereafter, if required, converting .any group R,, to R, and/or R,, to R, andfor R;, to R; -
and/or R, to R, and/or R,, to R, and/or R, to Ry . The reaction of a carboxylic acid of
formula (ii) with an amine of formula (jii) may be carried out under any suitable conditions

30  known to those skilled in the art. Preferably, the carboxylic acid is converted into an acid
chloride, mixed anhydride or other activated intermediate prior to reaction with an amine

of formula (jif). Preferably, the reaction with the amine of formula (iii) is carried out in the
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Acids of formula (iv) and ketones (or aldehydes) of formula (v) are either
commercially available, previously described compounds or are prepared using standard
20. procedures known to those skilled in the art. _
| Acids of formula (i) may alternatively be prepared by carboxylation of bromides
of formula (vi). Such carboxylations may be carried out using any standard conditions
known to those skilled in the art, for example under organometal catalysis (e.g. palladium
catalysis). Bromides of formula (vi) may be prepared by bromination of quinolines of
25  formula (vii) under standard conditions know to those skilled in the art, for example by
using bromine in methanol. Quinolines of formula (vii) are either commercially available,
previously described compounds or are prepared using standard procedures known to
those skilled in the art. For e:ﬁample, quinolines of formula (vii) may be conveniently
prepared by a Skraup reaction of an appropriate aniline of formula (viii) with a ketone {or
30 aldehyde) of formula (v). An alternative method for the preparation of quinolines of
formula (vii) is the Combes reaction (A. Combes, Bull. Soc. Chim. France 49:89
(1888)).
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A compound of formula (ia) may also be prepared by reaction of a carboxylic acid
of formula (i) with an amine of the formula H,NRg, (ix), to provide a compound of
formula (ia) in which Ry, is H, followed by reaction with an appropriate agent of the

 formula R,,Y (x), wherein R,-Rg, are as defined earlier and Y represents a suitablé leaving
5  group such as a halogen. The reaction of a carboxylic acid of formula (ii) with an amine

. of formula (ix) may be carried out under any suitable conditions known to those skilled
in the art. Preferably, the carboxylic acid is converted into an acid chloride, mixed
anhydride or other activated intermediate prior to reaction with an amine of formula (ix).
Preferably, the reaction is carried out in the presence of a suitable base, for example an

10  amine such as triethylamine, preferably in an appropriate solvent such as dichloromethane.
In some cases a stronger base such as sodium hydride, and a polar soivent such as
dimethylformamide, may be required.

 Amines of formula (i) and (ix) and agents of formula (x) are either commercially
available, previously described compounds or are prepared using standard procedures

15  known to those skilled in the art. The reaction of a compound of formula (ia) in which R,
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A conpound of fornula (ia) may also be prepared by reaction of a carboxylic
acid
10

is H withan agent of formula (x) may be carried out under any suitable conditions known

to those skilled in the art. Preferably, the reaction is carried out using an appropriate base,

such as sodium hydride, preferably in an appropriate solvent such as dimethylformamide.

Agent (x) can be an alkylating agent such as propyl bromide, an acylating agent such as
5 benzoyl chloride ora sulphonylating agent such as methaneéulphonyl chloride.

A compound of formula (i) may also be prepared by interconversion of other
compounds of formula (i). For example, a compound in which R, contains an alkoxy
group may be prepared by appropriate alkylation of a compound in which R, contains a
hydroxy group. |

10 Compounds in which R,-R, contain a CO-alkyl CO-aryl, CO-heteroaryl, CO-
' alkylaryl, CO-alkylheteroaryl CO-alkylheterocyclo may be prepared from compounds in
which R,-R, contain a CN group by addition of a suitable organometallic agent (such as
a Grignard reagent). - ;
By way of further example, compounds in which R,-R, contain an oxime may be
15  prepared from compounds in which R,-R, contain a carbohyl group. This transformation
may be carried out using any appropriate standard conditions known to those skilled in the
art. Compounds of formula (i) in which R,-R, contain a carbonyl group may be reduced
using standard conditions known to those skilled in the art (for example with sodium
borohydride in an appropriate solvent) to provide compounds in which R,-R, contains an
20 alcohol group. Compounds in which R,-R, is alkyl may be prepared by reduction of
compounds in which R,-R, is CO-alky! using standard conditions known to those skilled
in the art (for example hydrazine hydrate in the presence of a suitable base in an
appropriate solvent). Other transformations may be carried out on compounds of formula
(i) in which R,-R, contains a carbonyl group. Such transformations include, but are not
25  limited to, reductive amination and alkylation. Any of the above transformations may be
carried out either at the end of the synthesis or on an appropriate intermediate.
| Compounds of formula (i) in which X is CS may be prepared from compounds of
formula (i) in which X is CO using any appropriate conditions known to those skilled in
the art, for example by using Lawesson's reageni.
30 A compound of formula (i) or where appropriate a pharmaceutically-acceptable

salt thereof and/or a pharmaceutically-acceptable solvate thereof, may be administered per
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CHAD ., COTPOUME o Sl e bl i 2 i
Thi's transfor mpidparsations such as oral or sterile parenteral solutions or suspensions. Topical
20 formulations are also envisaged where appropriate. ) . '
| In order to obtain consistency of administration it is preferred that a composition
of the invention is in the form of a unit dose.
Unit dose presentation forms for oral administration may be tabiets and capsuies
and may contain conventional excipients such as binding agents, for example syrup, acacia,
25  gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers for example microcrystalline
cellulose, lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting
lubrican_ts, for example magnesium stearate; disintegrants, for example starch,
polyvinylpyrrolidone, sodium starch glycollate .or microcrystalline cellulose; or
pharmaceutically-acceptable wetting agents such as sodium lauryl sulphate.
30 The solid oral compositions may be prepared by conventional methods of blending,
filling, tablettipg or the like. Repeated blending operations may be used to distribute the

active agent throughout those compositions employing large quantities of fillers.
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| NEravenous, 5455 pm. Where appropriate, small amounts of other anti-asthmatics and bronchodilators

20 for example sympathomimetic amines such as isoprenaline, isoetharine, salbutamol,
phenylephrine and ephedrine; corticosteroids such as prednisolone and adrenal stimulants
such as ACTH may be included. |

For parenteral administration, fluid unit dosage forms are prepared utilizing the
compound and a sterile vehicle, and, depending on the concentration used, can be either

25 suspended or dissolved in the vehicle. Ih preparing solutions the compound can be
dissolved in water for injection and filter sterilised before filling into a suitable vial or
ampoule and sealing. | |

Advantageously, adjuvants such as local anaesthetic, a preservative and buffering
agents can be dissolved in the vehicle. To enhance the stability, the composition can be

30 frozen after filling into the vial and the water removed under vacuum. Parenteral

| suspensions are prepared in substantially the same manner, except that the compound is

suspended in the vehicle instead of being dissolved, and sterilisation cannot be
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agents, for exanple sorbitol, syrup, nmethyl cellul ose, gelatin,
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. 20 Suitably, the compound of formuia (i), or if appropriate a pharmaceutically-
acceptable salt thereof, will comprise from about 0.5 to 20% by weight of the formulation,
favourably from about 1 to 10%, for example 2 to 5%.
The dose of the compound used in the treatment of the invention will vary in the
usual way with the seriousness of the disorders, the weight of the sufferer, and the relative
25 efficacy of the compound. However, as a general guide suitable unit doses may be 0.1 to
1000mg, such as 0.5 £ 200, 0.5 to 100 or 0.5 to 10mg, for example 0.5, 1, 2, 3, 4 or Smg;
and such unit doses may be_ administered more than once a day, for example 2, 3,4, 5 or
6 times a day, but preferably 1 or 2 times per day, so that the total daily dosage for a 70kg
adult is in the range of about 0.1 to 1000mg, that is in the range of about 0.001 to 20
30  mg/ke/day, such as 0.007 to 3, 0.007 to 1.4, 0.007 to 0.14 or 0.01 to 0.Smg/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.
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am nes such as 1soprenaline

[ t hari ne, | but | | eph.i
and ephedrife; cortmsm%%kﬁngﬂghwcmé‘gggg@gﬂwlgfs
h ACTH ngy _be, i ncl uf . . ( | | N4 t ieDD,
1t do-geysmed i Eoatiued suphuric cid (Sl e ekt 6 AN ol TR
sterile vehi cl GacfoRqvas dRsvddb BEoLOdIutdtEwitl Rasn (I 70nil) made ddsic apHB/O witlt (188 25

suspended or dissolved in the vehicle. I'n preé)ari r]ﬁ‘eso_l-uti.ons t he compound -
can be dammohia cand istirred with activated charcoal €2.98). The mixture pas ifiltezed Shuough) o

filling into a suit e.vial qrn ul e..an ' . .
Advant ageousl| ycaﬁﬂ%ﬁm%ﬁ‘ﬁgg 'q B‘éﬁﬁr@ﬂ‘a@@éﬂ Fgﬂ@aﬂ rggglst%?va Pl\’/tgng‘rl\
buffering 19  fnQAGRhRI didd k8 deisiaRIrts Yieldthe desited!Preduzt (4721 )b anarsolie
stability, the conposition can be 30 rozen after filling-1nto the vial

and-the wat er TECROBL{1&eAceticasidys¥rmethasal imethyl acetate} uspensi ons are
prepared in substantially the s manner xcept. that the conpound is
suspended i n twe i i nst éa@%“‘ﬂéilﬁﬁtﬂ?gw%ﬁﬁ, and sterilisation
cannot be VOA K -hydri inaldine (5.0g) and tetrabutyl ammonium iodide (1.1
BT GRO7/ 01359 A Sk 5t B-hydroxyquinaldine (5.0g) tyl ids (1.1g)

acconpl i shed bi tétrdhydrofiirar(90MI) svas tregted atirocantemperstuze wWithsedium hysrpdda (4658) o
et hyl ene oxi de, bef or S dj {n th teriJ e vehicl.e. .
Advant ageol| yin ‘#‘@'&ﬁ?‘&&éﬁé&?M[ﬁwé}%éﬁéi@d the m‘?‘ﬁé‘ﬁhﬂ&ﬁ oygmight, The
conposi ti on t OpkRG/ | iy ' ' b QBlufbn bAGHEAIERERN ethyl acetat
The conpositions may r%rgé@gl n r%%%ﬂ%%ﬂtngﬂgg?/?gs l\Imgi gﬁt, pref ernaeblyy fro?n
10- 5  60% byioomi)ahd watet (100mi)aThe aqnemstiayer whs reesiyacted withethyl aeetate asdihe of
adm ni strati on. . ,%)r;ﬁl(e)unds_ f formul i&ig‘or | f %B‘Qro riate a
phar maceut i cal PBasic eeFcEsPRDIg]. (The organiciigyes yps H’ﬁgpgr saturatefi Jucous Soditim
phar maceut i cal {8660 R 2156k 3 sdrlifod ShueoliP3odhlsk CriBAIEABOR)S TRE Srkade
20 layer was dried over magnesium sulphate, filtered and the filtrate evaporated in vacuo to
yield the desired product as an off-white solid (5.85g).
TLC R, 0.46 (ethy! acetate)
The following Intermediates were prepared in a similar manner.

Intermediate 3 8-Methoxyquinoline-2-carbonitrile
25 The title compound was isolated as a white solid (325mg).

TLC R, 0.27 (50% ethyl acetate in hexane)
Intermediate 4 2-Bromo-8-methoxyquinoline
Purification by flash chromatography on silica, eluting with 50% ethyl acetate in
hexane afforded the title compound (1.45g) as a pale yellow crystalline solid.
30 TLC R,0.55 (50% ethyl acetate in hexane) | |



a topical fornmulation in conbination with conventional topical exciyi ts..
Topi cal for nwbatiewas nay be presented as, for instance, ointﬂEgV§F9§P§%hs
or 10 Ilotions, inpregnated dressings, gels, gel sticks, spray and
aerosol s, and nmay contain appropriate G nventional additives such as
. preservatives, solvents to assist drug genetration and enollients in

oi ntnents and creans,, The for tiQns n cont gin conpati bl e
conventional clitermediated, ., a%&'@!i‘ @Ftnhggm'ﬁﬂﬂﬁ“ﬁases and et hanol or ol eyl
al cohol for lotions el . bk I | Oﬂﬁxlclrt S{d £4olution

oi ntnment, spray or g’&é*g%%‘ﬁ H‘orz'r?uygaﬁﬂg&\@ﬁ'zg?ﬁﬁ%;mdwtdvgg use efs’or corr‘f)bunds

of formula (i)oPé-ahisidine(l SR) amd iedine (2GmgEin F0% sulphuricatic(10mb) stirrieg 4t 110°C.
t hereo, are conventional fornmulations well known in the art, for examl e,

as ld_esg\ri bed iAﬁerZhoggsathaamE%masseekd tg@&ﬁ@?hﬁﬁs@ﬁ'@&%@ﬂm_ tum
Pht the e 14 oBalcits @y i ianeous ayer Sl RARARI Rich B (G pomh afBGES

of formula (i) exQktsichmbined. The brplasic RyBhwisBxfrasted Wth 2M hydrochlodi€ a6l (210embal t
thereof, will conprise from abf)gafﬁ g!.yS to 20% by wei htyof t he for1r(rul atling)ﬁ,

favourably fr osadathe sombined agidi extracts dasified once againswith 25% sodium hydroside These
of the compound used, in the treatnent of the ipgventi.on wll vary.in.,the
usual way wi t haqUeRUSIBYST VRS fatra V‘Wfé’t@ﬂ gt (ex M\Xﬁ? Bﬁ'facﬁf“’f\;wg'ed’ dHed
sufferer, and bhe ofughihiny Guipttte, BREACARDNE BitHie chapBRRL fr vaHHATHR resicie vas
general guide é{}?ta emuﬂymﬁ%a‘dioes’es my be 0.ll_to 1000ny, sugﬁs‘as 0.5
to 200, O. 50t opusifieddby cbhims chrbfatpgraphy, eutimgivith25%-50% @byl acetatedn hoeage, to

and such unit dose be -adm ni ster re than once . a day, for exanple
2, 3, 4, 5 or meldtﬁegﬁgpqug;tgsmo megﬁr}le)f erably 1 or 2 tines per day, so

that the total Tﬁﬁgﬁgﬂ%ﬁgﬁm%@“&% e’éaﬁ'SLt adult is in the range of about

0.1 to 1000ny, € range o 0.001 to 20 30 ng/ kg/ day,

such as 0.007 hftermediaf®dy t o0 2-Ethyls-afethéxyquidelimy 0. 01 to 0.5ng/ kg/ day,
f or exarpl e 0.0L 0.02, 0.04_0,05 0.06 0.08 0.1 or 0.2 mykglday,
and such therapy nay-Butyllithum (loeld1.6M inhexangs) was addededrapwise pa,m stirged solutiony

?,Z/Tféggg | 0}5;1560F 8 methoxy-2-methylquinoline (0.25g) in tetrahydrofuran (4mi) at -60°C under an inert

When used her eitindsphere The redultingired sbiutioh was atifref 26 60°C fon ¢S mimstes; and then
material s suitable for both human and veterinary use. |, . The
fol | owi ng Exanwresed 1o n4Q°Cadedamathang (8 %7mbhwas then rdferyvise and the reaction

8- Met hoxyqui nolt ne.p s_lgvelrng XYdth ?ezx%:eil&ure with continued stirring for 12 hours. The reaction
| was quenched with brine (50ml) and extracted with dichloromethane (2x50ml). The
20 organic phases were combined, dried over magnesium sulphate and preadsorbed ont;)
silica. Purification was achieved by column chromatography eluting with ethyl acetate to
afford the title compound as a pale yellow solid (0.16g).
TLC R, 0.53 (ethyl acetate).
Intermediate 7 7-Fluoro-8-methoxyquinoline
25 A solution of 3-fluoro-2-methoxyaniline (5.0g) in 1,2-dichlorobenzene (50ml) was
heated to 170°C and treated with p-toluenesulphonic acid (0.7g). A solution of acrolein
(4.0g) in 1,2-dichlorobenzene (20ml) was added dropwise over 20 minutes. The reaction
was stirred for 1 hour at 170°C before being allowed to cool. The mixture was extracted
with 2N hydrochloric acid (3 x 200mi) and the combined extracts washed with
30 dichloromethane (20ml), basified with 25% aqueous sodium hydroxide, and extracted with
ethyl acetate (3 x 200ml). The combined extracts were dried over magnesium sulphate,

filtered and the filtrate evaporated in vacuo. The residue was purified 'by column



5 A m xture of 3-am no-4-nethoxybenzoic acid (5.0g), glycerol-

(4.160), antwioadishie (135ng) in concentrated sul phuric acec/¢GBsor3stas
heated at 180[err]C for 2 hours. The reaction was allowed to cool,
diluted with water (170mL), nade basic to pH3/9 with 0.88 anmoni a and

stirred with activated charcoal (2.0g). Thelfi xture was filtered through
Celite and the filtrate acidified to pH4d/5 with acetic acid. The L
preci pi t at e washwimatagnapliy by silie gef ¢lutingavithoY0%e athybadetate inrhesanscto yieldithe desied

yield the desired, product (4,21 as a tan solid. TLC Rlerr] 0.35 (1%
Acetic acid, 5%@@5&1&3#%‘:&58‘% acet at e) | nter medi ate 2

8- Met hoxy- 2- net UigRQa! (s5% ethvl acetate i afie)M Xt ure of 8-hydroxyqui nal di ne
(5..0g) and tetra u.&ll maar’grsmnieur% [ ge i dén lzeic- 13) in tetrahydrofuran (90m)

was treated at Inteemetivt®8r at ur ®Bromb-Ssmeéthoxy+2ymethyiqininég) 15 in water
45m ). Methyl iodide (3,7 ded, and th ti ti i ght .
The " "CTAE was. dniskaion kS medY ARG (PRI SSARPLA OBl Yas Bt
bet t hyl { t

vas rorext r act SR mperayre Witk Pinine303 ), The M s nERRA RS or 2 B8

conbi ned. The ghdfheir€actidy/qiientitd WitlS5P% dqitédul s6dilinrétatsdphiR(I6mBOThe ¥blution
hydrogen carbonate (100m ) and saturated aqueous sodi um chloride (100n1_%.
e

The organi c 20 was hyssfied\with 2384 eaveausspdivmddroxidetosplil lihanddhe praduet extragted wi

filtrate evaporgt | 0 ' . daSj k [ .

of f-whi te sol i &%@g&%ﬁkﬂm"‘h Theepgracty %‘g(‘%&_ﬁ’iﬂ%ﬂa@&e‘g B B R s, .
fol I'owi ng Ijot eriEed aidthe Bk dVLRPRERH vabuod The fesidad wiPdisdlived in ethyl acetate and
L.nternmediate 3 8- Met hoxyqui nol i ne--2-carbonitrile 25 The title

conpound was i passad dkrough a silina pad. Jbeisalutior was pvaporated inmvaguRte yield the 2esired0%
et hyl acetate in hexane . l.nternediate 4 2- Br onp- 8- et hoxyqui nol i ne
Purification bpPre %?&ﬂ%ﬂtﬁﬁlﬁi{ﬁy 38h silica, eluting with 50% et hyl

acetate in CRXA 196&igdy the title conpound (1.45g) as a pale
yel | ow crystal I'riLne soP?&éﬂ%O T{C Rlerr] 0.55 (50% ethyl acetate in

hexane) WO 97Thé£6lRaving Intermediates were prepared in a similar manner.
PCT/ GB97/ 01359 ee e e 15
| nt er medi atjl’é3 5 Inte | - 8- TEBFEROTsthy-3-methoxyquinoline £y oqp)

Soi ution o of o tna B Goipoiil dastR@b an 3G (FRIBOL %) sul phur o
acid (10n) st iTLAGRE. 325 (500§ ethyl|aCetate in hexane). -
' Intermediate 10 5—Bromo-2-ethyl-8—methoxyquinoline
The title compound was isolated as a brown oily solid (3.3g).
20 TLC R,0.67 (15% ethyl acetate in dichioromethane).
Intermediate 11 S-Bromo-8-methoxy-2-(trifluoromethyl)quinoline

The title compound '(4.15g) was obtained as a white solid.

mp 84-85°C
Intermediate 12 S-Bromo-7-fluoro-8-methoxyquinoline
25 Bromine (0.48ml) was added dropwise to a solution of 7-fluoro-8-

methoxyquinoline (1.6g) in glacial acetic acid (24ml). The mixture was heated to 40°C for
4 h and the reaction quenched with 5% aqueous sodium metabisulphite (100ml). The
solution was basified with 25% aqueous sodium hydroxide to pH13 and the product
extracted with ethyl acetate (3x150ml).. The extracts were combined, dried over

30  magnesium sulphate, filtered and the filtrate eQaporated in vacuo. The residue was purified
by column chromatography on silica gel eluting with 25% ethyl acetate in hexane to yield
the desired product as a white solid '(O.SOg).



After 2 hours the reaction was cooled to OC and basified with 25% a eous
sodium 5 hwaremdsoss (pH 13). The aqueous | ayer was extract ed Pél{GE9

acetate (2x100m ) and the extracts conbi ned. The organic | ayer vvas
extracted with 2M hydrochloric acid (2x100m )/. and the conbined acidic
extracts basified once again with 25% sodi urln hydr oxi de. The aqueous’

| ayer was extract ed W acet at 2x]{ OOmM ), the extracts conbined,
dried Cr&d’n%é&?% E%Y]rﬁ‘fﬁtﬁg '"?’Fﬁ"&* ‘ed, and the filtrate evaporated

i n vacuo. The | 10 J LB mesePhy, el uting
W th 25% 50% e giehedia g%'hnie sgﬂeﬁ%xﬁtxm:nfb (?he title product as a
tan oil (0.429). sod;uii{_&ea[te(sqo:x@) was(added w hybluﬂombéfr&emdhwé(ﬁ@mg) m

I ntermedi ate 6 2- Et hyl - 8- met hoxygui nal i

m, 1.6Min heslmlsapemamw&w aremiee. i) *aa%t‘tcte#éaoe*e%%ﬁ TG irred

onder o’ 8 ??3%9-%% gl foF 19 50l QR CHRRAAE S e Wb B el e
-60[err] C for o nthes sasnﬁtﬂctmahzsvo aqueous\Wadi0RrhydeoxidlogH 13Gnd extrated kme

(0.27m ) was t en added dropwi se and the reaction war med slowy t
room t enper at uethylvcetate (hx i6Ambd The extractyywersrcombined, dded qves magnesium ,sulphate,

The 20°or ganfteiscana ot ARPRGIEd F VBfh, P Fefite A PiRA et SR
preadsor bed Onggromato Mbﬁﬁm gBLENitng Gt 33% eBhyl dcehit@inditxine 16 Giddthe desired

chr omat ogr aphy el ut1 th ethyl acetate to afford the title
conpound a$0a pﬁdducyasldwhltesmhddmmg)ﬁg) TLC Rlerr] 0.53 (ethyl

acetate) . Fl uor o- 8- net hoxyqui nol i ne 25
A sol ution of 3 gg?@ﬁ@%‘f&ﬁﬁaﬁ‘ﬂé‘e{‘@e g) in 1,2-dichl orobenzene (50n)

1550y n nor lehRedRBLEL ] Comaiof CERYEq sty g spbORR "0

was added dropw se Wﬁﬁcaﬂsnbyﬂamwoﬂdtegmphgcgawnhe title compomnd (0.4 8g)oasfaowhite
hour at 170[err]C before being allowed to cool. The m xture was extracted
w th 2N hydrocFFP ic acid (3 x 200m ) and the conbined extracts washed with

30 di chl gomﬁ‘q@fb ﬁ;@ﬁc@ Jhéﬂm\ﬂ' th 25% aqueous sodi um hydr oxi de,

and extrac ed Wit acetate (3 x 200m ). The conbi ned extracts

were dried ovefntepsmediats 1S SU| BMo—&dnﬂuoﬁohddtMMuMmbhe filtrate
evaporated i n vacuo. e residue was purified by ¢ VWO 97/ 44036
PCT/ GB97/ 01359 Aqueous sodium hydroxide (47%, 15ml) and bcnzyltnethylammom_ggx chlonde

(0.25g) were added to a suspension of 5-bromo-8-hydroxyquinoline (2.74g) in dioxane

(150ml). The vigorously stirred mixture was heated to 75°C and chidrodifluoromethane
20  gas was bubbled through the reaction mixture with a diffuser for 50 minutes. The solution

was allowed to cool to room temperature and the reaction mixture was poured into water

(250ml) and extracted with ethyl acetate (3 x 200mi). The combined organic extracts

were washed with water (2 x 150ml), dried (magnesium sulphate) and evaporated in

vacuo. The residue was purified by column chromatography on silica eluting with 50%
25 ethyl acetate in hexane to furnish the title compound (1.64g) as a yellow solid.

TLC R, 0.70 (50% ethyl acetate in hexane)

Intermediate 16 5-Bromo-8-difluoromethoxyquinaldine

Purification by recrystallisation from aqueous methanol afforded the title
compound as an offwhite solid (4.8g).
30 TLC R,0.86 (50% ethyl acetate in hexane).

lithium (1



chromat ography on silica gel eluting with 50% et hyl acetate in hexane to

yield the d 'fﬁﬂms ‘product (2.6g) as a clear oil. - PCTIGBYRDISSY |
0.21 (50% ethyl acetate in hexane). Internmediate 8

5- Br onp- 8- net hoxy- 2- met hyl qui noline 5 A sol ution of

8- met hoxy- 2- net hyl qui noline (1.0g) in nmethd8ol (30m) was treated at

roomtenperature with bromne (0.31m ). The m xture was heated at 45[err]C
for 2 hours Interniedihtt 1% r e BsMetifoxy-2-nmitizylquiniolin&Z-cagbexydie ssidli um

S byt 1k o e b apbot i A 140
O bhare. “30° FhluPRSo R 00RUS Al BORERIN Gt laSUS TRARR: (g

was di ssol ved depatiplidfirari@00rl) endister (90ml) Wastierdd s pregburized rdaction vaast] ahe
solution was evapoOrated I n vacuo to yield the desired prooduct as an

of f - whi t e 0| i charged with rarbon monoxileto Riprassure of KPpsicThemessebwasheajed to 80°C an
The fol | owi ng I.nt L at . od j,n: a sjinilar

| n'?er %d?\g{ gggﬁnnrreg E’orxtgg Eglgﬁ,gﬂzg_e r%ﬁ?ﬁ}@{ \%gsa{pﬁyﬁ% %%73? ﬁgﬂ 4e§éesmg&r’rhe]r§xmrerwgs
title conpoundgying ahd Medrsicasivent was réfioVél 40:aeldd. Whe aqueous rdsidueRiarbalified 25

(50% et hyl acetate 1 n hexane). Internediate 10 ... .. .. ... S
5- Br onp- 2- et hywitlg1Msbdiom hydrioxide and-washed with ethyl acetate (300ml} Theraguenud solution

acet at o i n i CWSROISS HUPF S with giacia e aritand g with ety acsate Cxhbomb

5- Br onp- 8- et - 2- (L1 ) O i : dtanf the
conmpound (4. 15 é/ﬁésm("%b arlL éréggg gewm%ﬁfé‘@gléﬁg mﬁg‘_‘“‘“?p?“é%%%@lﬁé]dén > ¢

| nt er medi at e -Igitrate evapdiraet in'vdclo 0o gielt the title psoniucn(@L0g) @s 8t of-white solid. Br oni ne
(0.48m ) was added dropwise to .a solution of 7-fluoro-8-

met hoxyqui nol i FleCRe0dd)(ethW a5etate)al acetic acid (24n).. The ni xture was

heated to 40[err]C . Qﬁ%t ' %ﬁ.n%‘t'h 5% aqueous
sodi um net abi sul phif@rfﬂlﬁ‘ﬁwg?v e Eﬂ%e.fg tlé(g{r}n\%a%?ﬁ%gy red with 25%
aqueous sodi unpisdicdidatdast 0 BEthyl3 metifoxpgainolihe-S-carbexylicacided with et hyl
acetate (3x150m ). The extracts were conpined, dried over 30 ma,g(ﬂ.esi u

sul phate, ¥ ltered M*WPW‘?%@WM% é_cb"P‘i‘?"V;aE't%'.‘s‘ﬂ?th’%S‘f' e #a |
et ate i n nexaa gt T o REORRIaREY 7 5T ae & white solia
(0.509) . TLCR,0.7 (10% methanol in ethyl acetate). | .
Intermediate 19 2-[(t-Bi|tyloxycarbonyl)(methyl)amino]-s-methoxyquinoline-s-
carboxylic acid '
20 The title compound (0.311g) was prepared from S-bromo-2[(t-
butyloxycarbonyl)(methyl)amind]-S—methoxyquinoIine (1.18g).
Mass spectrum (EI) 233 [M-Boc+H]"
The following Intermediates were prepared in a similar manner, but on acidification
of the aqueous phase to pH4-5 with glacial acetic acid, the title compounds were
25 precipitated. They were removed by filtration and dried in vacuo.
Intermediate 20 ~ 8-Difluoromethoxygquinoline-5-carboxylic acid

The title compound was isolated as a beige solid (0.85g).

mp 280°C (dec.)
Intermediate 21 8-Difluoromethoxyquinaldine-5-carboxylic acid
30 - The title compound was isolated as a beige solid (2.9g).

TLC R 0.6 (10% methanol in dichioromethane)



WD 97/ 44036

PCT/ GB97/ 01%x597/44036 = e PCT/GR97/01359
TLC Rlerr] 0.46 (50% ethyl acetate in hexane). I nternediate 13

"~ 5- Bronp- 8- net hoxyqui nol i ne-2-carbonitrile Sodi um acet at e
(690mg) was added to a sol ution of | nt er mediat e 3(310mg) in gl aci al

acetic acid (10m ). Bromine (9. Im) was added dropw se, and the mxture
stirred 5 atlntermediated2 5t y7-Flueso-Srmeghoxyquinolingriecarbaxylis a0 5o aqueous

irred 5 atlntemediag _ e
hydr oxi o Lo pHLS ke S romtoRe e ol BAR| e Shiltisbtly @81 C0.) *O 0

extracts were mcmf@gp(eﬂ@; hétate)’er magnesi um sul phat e, ' filtered and
the filtrate evaporated i'n vacuo. The residue was purified by colum

chr omat ogr aphyIlntermediate23gel $Methoyy-2i{plyrid3yhiquiholineci-asxboxylib esidne t o

ield th ired duct | t | i,d. (365 TLC
0. 53 (5056 & hy! - acotan BT FOTReyHA as Oblaiced i eiek PORERH GFOmEdy iyl o

5- br on- 8- met hax yaue pdecye- 2- car boxyl at e Purification by flash
chromat ogr aphy gave the title conpound (0.48g) as a white solid. 15
TLC Rlerr] 0.37 (etThe faitewing dntenmbdiatesiayere preparedtisransidilat enabber, but using

5-B -8-difl hoxy.qui nql i L o A di hydr oxi d

(475% U5 ) ardimsUREpTRATIOR by he SRRt intted of teaydrotan 0. 250) wor e added o
[ gp -« hyd ' 'ms 7 ' | . '

?I ;g%p)e.ns[rﬁg Oi“t e 21 [ )r/r edm %ﬂ&ﬂg&m (‘ﬁiené’?ig%%%r%lse?ﬁ% and

chl or odi f | 1eor omet haTike &ifle comggrindasas lisodredak dnoffuite soikd jon m xture
with a diffuser for 50 minutes. The solution was-al | oned to- cool to

r oom t enper at uFeCEa@-k (ethyl agetateln ni xt ure was poured into water -

extracts - puisElinlis’, 7 BNeAEE-D 0 oter i iuindif SIARATRe SEH °

sul phate) and evapoTié file ¢édinpound (¥.20 Itaine@basi whit@solidur i fied by col um
chromat ography on silica eluting with 5025 ethyl acetate in hexane to

furni sh the timp@4824Befund (1.64g) as a yellow solid. TLC Rlerr] 0.70
o0 o )2 A por
L ! A S AT et o
hexane) . 46% solution in water), triphenylphosphine (0.22 g), and bis(triphenyiphosphine)palladium
(II) chloride (0.14g) in tetrahydrofuran (14ml) and water (7ml) was stirred in a pressurised
reaction vessel and charged with carbon monoxide to a pressure of 160psi. The vessel was
20 heated to 105°C and stirred for 24 hours. The reaction was allowed to cool and
depressurised. The mixture was filtered and the solid collected washed with
tetrahydrofirran (2x10ml). The solid was dissolved in hot methanol (10ml) and water
(10mi), and the solution filtered to remove any remaining solids. The hot solution was
treated with glacial acetic acid (2ml) and cooled in ice. The resulting precipitate was
25  filtered off and dried over silica gel under vacuum to afford the titie compound as a white
solid (0.44g). _
TLC R, 0.2 (ethyl acetate).
Intermediate 27 8-Methoxyquinoline-5-carbonyl chloride, hydrochloride
A suspension of 8-methoxyquinoline-5-carboxylic acid (1.5g) in dichloromethane
30 (12ml) was cooled to 0°C and treated with oxalyl chloride (1.3ml) followed by DMF (8
drops). The reaction was allowed to warm to room temperature and stirred overnight. The



WD 97/ 44036 .

PCT/ GBI7/ 0133 97144036 PCT/&§97/o1359
Internmediate 17 8- Met hoxy- 2- net hyl qui nol i ne-5-carboxylic acid :

A-m xture of 5-brono-8-nethoxy-2-nethyl quinoline (2.0g), triethylam ne
(11m), tri phenyl phosphi ne (0.79g), an@o0 '

bi s(tri phenyl phosphi ne)palladium (I1) chloride (1.56g) in

t et r ahydr of ur arsoly2@Gvas yensoved sesacyo gialthe yesidue ageatraped with talupnes(@sifmb ealyield
reaction vessel, and, ch with carbon mgnoxide to a pressure of
160psi . The vedbedesifg pﬁ’é&ﬁ%%ﬁ -péit ﬁﬂﬂng stirred for 72 hours.

The reaction was al liehubidOalid Xhbrited Vite kst il sl Hafinfom th
filtered and the organic sol vent was renoved I n vacuo. e aqueous resldue
was basified - appropriate chfoylibiacid:ydr oxi.de and washed W|th et hyl acetate
(300m ). The aqueous sol ution was acidified to pH5 with glacial
acetic aci d5an3£mww t -Mqﬁyoxxeraemaﬂalagmdm—&-caxbonyhhe shipride
extracts were conbi ned, dried,Q esi um sul phate, filtered and the
filtrate evaporated in vacuo t"ﬂac W% title product (1.0g) as an

of f-white solid.  ThetiecBinpbundiwisisdlated 2 &4 ammesoud (0.5g). The

followi ng Lntermedi ates were prepared in a simlar manner:-

| nt er redi at e 1{ntermediate29 - 8- FeEbyly$imethiaxysuinolinbiegariborgdi d 1Chloride,
The title conmpound was obt ai ngd fr 5 br ono- 3- et hyl - 8- net hoxyqui nol i ne and
I sol ated as .an off-white soli ‘%Ejn)" TLC Rlerr] 0.7 (10% nethanol in
et hyl acet gpe). 1R cBR @,{dq,,gg 2

2[-(t - But yl ggycar bon;/rh)b?ﬁnet hy ?am noj %atﬁ%ﬁg}(?/glﬁhrx%s?]ﬁde(o .582)

car boxylic aci Mﬂ®85-186°C(dec.)The title compound (0.311g) was prepared
from 5-bronmp- 2[(t- .. e .

but yl oxycar bon}ﬂgmm ndrFiorerdmarhaxyapingling-S-¢axponyl chipride,
spectrum (El ) 233 [ M Boc+H| [e'i'nﬁ'rhroc ide The follow ng Internedi ates
were prepared in a simlar lR on acidification of the
aqueous phase to pHThs tithe cbmpbwmn was isslsted as abratvn $dlid (0.64g) conpounds were
25 preci pitated. They were rem)ved by filtration and dried in vacuo.
I'nt er medi alé 2dntermediste 3101 o H%&ﬁuﬂ?&“%‘&“ﬁhﬂb@x%ﬂ’@wbl d chloride,

The title conpound was isol at ¢ Eﬁl_ge solid (0.85g). np

280[err] C (dec.) Interm&wa

8-Di f | uor onet hoxyqumheltulelcemﬁemﬂr\bmé;dlatedasaﬁro%ﬁh solid (0.32g). The title

conpound was i sol ated, as a be| gle) solid (2.99). TLC Rlerr] 0.6 (10%

met hanol in di lﬂuoromethoxyquxnolme-s-carbonyl chloride,
hydrochlond_e

20 The title compound was obtained as a beige solid (853mg).
Intermediate 33 2-Ethyl-8-methoxyquinoline-5-carbonyl . chloride,

hydrochloride

The title compound was isolated as a deep red oily solid (0.48g).
Intermediate 34 8-Methoxy-2-(3-pyridyl)-quinoline-5-carbonyl chloride,
25 hydrachloride
The title compound was obtained as a beige solid (0.39g).
Intermediate 35 &Methoxy-z-(triﬂuofomethyl)quinoline-S-carbonyl
chloride, hydrochloride
The title compound was obtained as a pale yellow solid.

30 Intermediate 36 4-Amino-3-chloropyridine
A solution of 4-aminopyridine (4.0g) in concentrated hydrochloric acid (50ml) was
treated at 80-85°C with an aqueous solution of hydrogen peroxide (13.5% w#v). The
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I nt er medi ate 22 7- Fl uor o- 8- met hoxyqui nol i ne-5-carboxylic acid

The title conmpound was isolated as an off-white solid (0.58g). TLC
Rlerr] 0.1 (ethyl acetate). I nt er nedi &'e 23

8- Met h -2- i d-3-vyl)-quj nol ine-5- b [ i id 5 The .titl
O 2Dt o §085 S0 s S5 Ryt S
rhe oLl 0% 19|l TR UBHE ALEREIAP0L ) Rl TRk e
I nternedi at e 24me preipionaas it o undiair dribd neafford alietitie/dongpound ds 4 White solid

The title conmpound was isolated as an off-white solid (0.304g). TLC
Rlerr] 0.1 (et4Bghcetate). | ntermedi ate 25

8- Met hoxy-2-(t gl fluo t hyl L ypol i ne-5-carboxylic acid - : © The
title comoandw%?&rﬁii@xﬁg‘gﬁeﬂedas a white solid. np _
248-249[err]C %55@7 edi ate 26 '

0

2- Et hyl -8-neth qgui nol i ne-5-car boxylic acid A m xture of
5- br ono- 2- et hy Infernediate37jui n8-Methax$-23(3-pyrsidyl)quinblimke oxi de (3. 1g,

b1 S( 11 phenyl phosphEoujdseed BRI PYGroxide (67 v AGER o g e rsaure of 2-
t et r ahydr of ur a“f‘é‘%ﬁ'@gﬁm Bgléﬁﬁ%w fﬁﬁe ( 7n1ls§5 stir %}(3%ﬁd22€&§bgl Se@s90mg),

reaction vessel arg car bon hoxi de to a ‘préssure of 60psT.
The. vessel 10as tétfakis(iriphemytphosphiri@)palladiinéd) (250rmg) amil fetra-r2Buthlammoniifn ¢odide

e et yan G 4 e e B
- (2x1.OmM ). Th i i i . o
(2x ) e E@Oﬁmﬁ@?ﬁ%ﬁe g‘h{! BotPéd waE TeRidNed vt dnddhé f%ﬁ@g@ ﬁﬁgogeodt

(10m), -and th I''tere O renove any remalni ng so

sol ution was  petweeh dighibfthettahd\(10001)iand waee (80mIpCThe 4qliebis shase waoteegkracted
ice. The resulting precipitate was 25 filtered off and dried over siljca

gel under vacuumithidichigremetbane ({2 x 5pml)and thesombined organipphases were dried {mpgnesium
0. 44q). — T, . . | :
b et hoxyqd nostieh Al fedusbd S BAE o Cale and cvapblle B ThE crude

suspensi on of JridkdNIsniiiaity dach Ehréma hi 6n ailical efubinpGYith ¢thyl acetate to yield
di chl oronet hane 30 (12nl) was cooled to Oferr]C and treated with oxalyl
chl ori de (1.3mithe titlg ¢ampaynd (786me) @ga clear oidir ops). The reaction was al | owed .

to warmto roo%@ﬁp&ﬁ?t(&ﬂﬁaé‘&gte)sti rred overnight. The

Intermediate 38 5-Bromo-8-methoxy-2-(3-pyridyl)quinoline

20 Bromine (200ul) was added in a dropwise manner to a stirred and cooled (0-5°C)
solution of 8-methoxy-2-(3-pyridyl)quinoline (780mg) in methanol (30ml) under a
nitrogen atmosphere. The reaction mixture was stirred for 15 minutes then quenched by
the addition of 5% aqueous sodium metabisulfite solution (7ml). The reaction mixture was
evaporated in vacuo and the residue partitioned between 0.5N sodium hydroxide solution

25 (65ml) and dichioromethane (75mi). The aqueous phase was reextracted with

" dichloromethane (2'x 75ml) and the combined organic phases were dried (magnesium
sulfate), filtered and evaporated in vacuo. Trituration with diethyl ether afforded the title
compound (570mg) as a pate brown solid.

TLC R, 0.2 (ethyl acetate)
30
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sol vent was renpoved in vacuo and the resi due azeotroped with tol uene
(2x10mM) to yield the desired product (1.61g) as an off-white powder.
The follow ng acid chlorides were prepared gp a sinmlar manner fromthe
appropriate carboxylic acid:- 5 Internediate 28

8- Met hoxy- 2- nefjdel-med itk i39€- 5SCFU-1M|%¥hoxy Sd[NrﬂZQBl-dﬁzhloropyrldm 4-yv\}|
hydrochl oride ™ The titl econﬁE was isolated as an off Ite
3!

solid (0.50). | nt er medi arwimgarbongiquine)in-2ylhe-trimetdylstannyid Bsteteazolony |
chl ori de, The titl.

conpound was i sol at 30C%?§'°é§1m5f'¥°x9(ﬂ‘i“f‘8y ?iﬂ] @@é gécé:%oropyndm-,\‘}ﬁyli]g%a ti%’@["g&?] C
(dec.) ! “tﬁdﬁ?ﬁ'ae.aeim%@thymﬂazﬁu(amn@ m&ﬂeﬁa@ahmomdﬂ%ﬂaya%ée&axhomn

chl ori de, hydrochl ori d
conpound wa$ i svefecheatd &sreflwbfoo 6 hauws. i 'ﬂhe(x@a@ég)nast&ledtﬁnm&mtmuﬁ&andthe
2- Cyano- 8- net hoxqu nol |.ne

hydr ochl ori de resuiting precipitat El?(f: ‘{?f?e‘x%‘s?ﬁ)m&ﬁhl Ord2§§T'13ta%‘Hd%%d in vgrupnt 4956 o
Chior e, WRHREE Comipound afa Bafe 4B SEIS QUMY NC! | Ne- S SALDOY]

conpound was OMpPRIBWBEE a bei ge sol i d (853nm) . Internedi ate 33

2- Et hyl - 8- met hoxyqui nol i ne- 5-car bokg: chl ori de,

hydr ochl ori de Intermediate 40 The Methy hnﬂmmwmhee-ﬂsﬂ@rbmmas a deep red
oily SO|Id 0 48Q) .

o ot hoxy- 30 (3" pyr 1 ypstransfGES- Bhaile it 208 g prgpbyonpfuran (200m) were

hydr ochl ori de combmedandshnéﬁlﬁtﬁicébﬂh@ﬁﬂiﬁ@umwﬁbéﬁlpﬁﬁﬁ 26, 6mntok ingsohsaiohi d - -

(0.3 99). Internediate 3
8- Met hoxy- 2- ( t inl diethyl ethet)hiyas)tmn 3isierd mad thecwhale stjared for 1.5h as it slowly warmed to

_C hloride, hydr foo hl pg&ture Nitrogen was blown through the reaction mixture to purge any excess

diazomethane and the solution was evaporated in vacuo to give the title compound (1.6g).
15 TLC R;0.12 (50% ethyl acetate in hexane)
Intermediate 41 Methyl 8-methoxyquinoline-2-carboxylate
Methyl 8-hydroxyquin§line-2-carboxylate (1.6g), acetone (15ml), potassium
carbonate (1.3g) and iodomethane (-0. 6ml) were combined and stirred at room temperature
for 48h. The solvents were removed in vacxo and the resulting white residue suspended
20  inwater (25ml) which was extracted with ethyl acetate (3 x 25ml). The combined organic
layers were dried (magnesium sulphate) and the solvents removed in vacuo to give the title
compound as a white solid (1 ;723). '
| TLC R, 0.2 (50% ethyl acetate in hexane)
Intermediate 42 S-Bromo-8-methoxyquinoline-2-carboxylic acid
25 Methyl 5-bromo-8-methoxyquinoline-2-carboxylate (1.54g), tetrahydrofuran
(40mil), water (40mi) and lithium hydroxide monohydrate (0.436g) were combined and
stirred at room temperature for 1.5h. The tetrahydrofuran was removed in vacuo and the
resulting aqueous mixture was acidified with hydrochloric acid. The resulting white
precipitate was collected by filtration and dried in vacuo to give the title compound
30  (1.33g) as a white solid.
Mass spectrum (EI) 296 & 298 [M+H]"



The title conpound was obtained as a pale yellow solid. 30 Internediate 36

4~"Ami no- 3- ckl@onpesé di ne _ A sol ution of  4-am nopyrrci/GB70138g)
in concentrated hydrochloric acid (50m) was treated at 80-85[err]C
with an aqueous sol ution of hydrogen peroxide (13.5% w v). The WO

97/ 44036 -

'PCT/ GB97/ 01359 | 21
sol ution was chr@tasediste@Ber r ] 5-Bréinioel-r-Bityloxycasisonyldiminves-niethexygquinoline
carefully treated wth an aquequs sodi um_ hydroxi de sol ution (50%w v)

mai nt ai ni ng the t erdrBromendemethpxyquinaling-2yaarboxylic “acih {2g); e byanel; 23pl} and

(4:90) 5 TeeipliiOFiatSyle b Bobtia SuCgHPRMgGSEt: Sdlbid 8
I nternedi at e 3biphenyfphbilofiazidt 229y waly hddeditd éhe sdfution and heating wasRontiaiedd

pot assi um hydroxi dé (675ng) was added to a stirred mixture of 2-

br ono- 8- metshoxfpniGhoby meich timese white preciptase was(resspt.i The yeastion gnixture was
(590mg), 10 tetrakis{triphen hosphi ne) :pgl.| adi 0. (250 and .
{otrach. but yl SHBATRL Provede obts SHESDoea by Hash Shistmat SRR fockten the site
(60nl). The st} YK itdisghd under an I nert atnosphere
for 1.25h. Theé({slﬂﬁgﬂr%a@%rs\gﬁn?\%‘gﬁ'i&n vgcuo and the residue partitioned .
bet ween di chl JTDGWR, 0H0(50%Chyl pcatate inhexane) 80n1 ). The aqueous phase was

reextracted wi t.h dichl orgnet hane (2 x 50m.) and the copbined organic
phases were dr i um ’°§\9r4n[§‘f¥9W'Wﬁr@PEﬂ)8W‘BMBﬁmH“§#H pad of

Celite an vaporated in vac product was purified. by
flash chro oet ography on sili glgfthﬁggﬁﬁgﬂ&net h ethyl acetate to yield

the title conpound $-B3éwig2-sbutylogycasionylamino-8-methodyquinblise -25 (E21p))  and
acetate) I nt er nedi at e 38 5- Br ono- 8- net hoxy- 2- (3- pyri dyl ) qui nol i ne
20 ran (A0aY) wers combinedat Seom tempemtufe unger #aitTogen atgiosphere.

| A -
stirred and 029%5‘??8&6?&@ (65 di gefi?é‘oi?rg iﬂ}‘('}]@ﬂn‘?@{]was ?ddfg m)theuﬁe ction mixture

8- met hoxy- 2- ( gurnolin ano

ni trogen at nosgifred for 2Zhhehilse efférvestcentexdcoued\Bifti $ydliowecblduriappearéd. Todanethdnen
the addition of 5% aqueous ,sodi um netabisulfite sol ution

gquenched b ) sul f, ]
(7m). Th eiy 5 ed®43mb) wasthen addedand stirringavasrontinued fori2ly aRerovhichitimp the reagtion e

Gl or oot nartibt il ALV, SRS bl i Ay e aqueous.

sodium bicarbonate and brine, then dried {(magnesium sulphate) and evaporated in vacuo

to give the title compound (1.18g) as a yellow solid.
TLC R;0.60 (50% ethyl acetate in hexane)
20 Intermediate 45 4-Nitrophenyl Z-I(I-butyloxycafbonyl)(methyl)amino]-s-
methoxyquinolihe-S-carboxylate
2-[(#-Butyloxycarbonyl){methyl)amino]-8-methoxyquinoline-5-carboxylic acid
(0.311g), ethyldimethylaminopropylcarbodiimide hydrochloride (0.269g), 4-nitrophenol
(0.195g), N, N-dimethylaminopyridine (20mg) and dichloromethane (20ml) were combined
25  and then stirred at room temperature for 17h. The reaction mixture was evaporated in
vacuo onto silica and purified by flash chromatography to give the title compound
(0.384g) as a pale yellow solid.
TLC R, 0.50 (50% ethy! acetate in hexane)
The following Intermediate was prepared in a similar manner using the appropriate
30 starting materials. |



di chl oronet hane (2 x 75ml) and the conbi ned organi c phases were dried
(magnesi-um ?_H“%géfat e), filtered and evaporated in vacuo: prdsyraiisen

with diet hyI er-afforded the title conmpound (570ng) as a pale
brown solid. TLC Rlerr] 0.2 (ethyl acetate) 30 WO 97/ 44036
PCT/ GB97/ 01359 24 ' 22

I nternedi ate 39 5-[8- Met hoxy-5-[ N- (3, 5-dichl oropyridin-4-yl)]-

am nocar bony! qgiseahédiaee 46 | - ZLNitrHBﬁé}Wl 8LANDYtonrethé ixm:ﬁe-s-carboxylatc
2- Cyano- 8- net hoxXyqur nol 1 ne- 5- [ N- -di chl oropyri d| n-4-y glod car boxami de
el

(390ny) and trinet hmrﬁcmmbydelmm&)mg)\amgrapb}' clating wizh 50% acetate in hexane
t et rahydr of uran wer e, heat ed t f for 16 hours. The reaction
was cooled to Y‘S‘gﬁ‘?ﬂéﬁﬁ@rcamf"é“%ﬁ&?ﬁn solid (5 éégﬁl ting precipitate filtered -
-of f, washed W %pe tl%p' oY sharitha l%ﬂﬂcﬂfﬁo‘?&tﬁ yacuo at: 40[err] cC - to
oun _

yleldthetltle Co asapaeye ow sol1d (299ny Mo
229-231[ er r§ C Intermédiater4¥edi ax-e-BMyldlmMiylsjlyloxyqumaldme

o1y xyqu nol . SFGATIRAYIAn L0 #tuiimait e 4Pl 4 il

wer e conby : 0X.
16 ol i soltiofere Sssdbd;ininl f-diEaRbriate (Efomly 6° SR AE abRE
stirred for 1. éhxpaﬁtur& ovesighy. Faﬁmd-mldxmethylsﬂgmhlmquagyw ablddr andahe Was
bl own through the reactjon m xture_ to purge any exces di azonet hane

and the sol ut|mna§t-@%ﬁ95ml@ﬂ3%nmua'hswloewdﬂmtw with waterd6Rem) and ) |

T T T oA o, TGt g L 4

8- hydr oxyqui HOJnhgias: mGabhaxandaoficentrated §) vacab €6 afferd (R tille confiund 3k Wiorange
carbonate (1.3g %(and | odonet hane (0.6m ) were conbined and stirred at room

tenperature. ¥7g). 48h. The sol vents vver e renoved in vacuo and the
LD L ERE GO RRRAT BB Pl o (25 ) v oh wms extracted
(magnesi um sul fligbiedisdedist he §-ﬁr¥ﬁm§t-f)ﬁw RbthylsibAeiyquidaidihge the title
corrpound as a Wnrte solrd (1.729).
- 15 N-bromosucclmmde (14g) was added in one portion to a.stirred solution of 8-¢-
butyldimethylsilyloxyquinaldine (15g) in chloroform at -40°C under an inert atmosphere.
The reaction was warmed to room temperature and then heated to reflux for 6 h. Further
N-bromosuccinimide (6g) was added to the reaction at room temperature and stirring
continued for 3 days. The reaction mixture was poured into 5% aqueous sodium
20  metabisulphite solution (300ml) and extracted with chioroform (3x300ml). The combined
organic phases were dried over magnesium sulphate and concentrated in vacuo to afford
the title compound as an orange oil (16.4g).
TLC R,0.8 (dichloromethane).
Intermediate 49 5-Bromo-8-hydroxyquinaldine
25 Tetrabutylammonium fluoride (54ml, IM in tetrahydrofuran) was added dropwise
to a stirred solution of 5-bromo-8-t-butyldimethylsilyloxyquinaldine (16.3g) in
tetrahydrofuran (500ml). After stirring for 10 minutes the reaction was diluted with
dichloromethane (500ml) and extracted with water (3x200mi). The organic phase was
dried over maénesium sulphate and concentrated in vacuo.  Purification by

30 recrystallisation from aqueous methanol afforded the title compound as an off white solid
(7.7g).



TLC Rlerr] 0.22 (50% ethyl acetate in hexane) I nternedi ate 42

5= Br onp- 8- netwi02y/44360l i ne- 2- car boxyl i ¢ acid 25 Met RGT/GB97/01359

5- br onp- 8- net hoxyqui nol i ne- 2- car boxyl ate (1.54g), tetrahydrofuran

(40M ), water (40m ) and lithium hydroxide r%nohydr ate (0.4369) were

conbi ned and stirred at roomtenperatur® for 1.5h. The tetrahydrofuran

v, reroved | S0B8PS GRBIAF S, XL e vas acld 1 ed
by FLTa o Sl 30 MRS SRRSOl (1330

97/ 44036 A suspension of 8-methoxyquinoline-5-carbonyl chloride hydrochloride (0.5g) in
PCT/ GB97/ 01359 _ , .23
| nt er medi at e 43lichlorgmethane)-(3ml)- wias \added ctar posajution o6-Baminopyidiogi(Aéme) end

e eryl an de. Caddamine ([ Kt e Uinih oG fde b, The HakniSh s o
to 80C. Qﬁﬁéﬁ%'r@&ﬁ%ﬂgﬁér?tg?éf&QG( Kous gid tﬁéﬁ%ilﬁfié\;\ﬁﬁ.tﬁﬁicﬂ%ﬁ‘otﬁ&hwei Phe

and heating was conti nued r 60h by which tinme a Ite preciptate was
present. The r eaganicsohiion was washed with saturatedhaqueatesbdium hpdrogercdrbomatd 20ml)and

DS an of f whi t GvRiET (Ve and the adpebuifayl rgcisd WG BIRptettARe (BATaD: Fhe i)
Imgt ﬁgggh?;gl ﬁ;égtracé'@érﬁ Edinblrieli -dnt | dHed*Ner HR¥diih Taiphyte) Bitb/a8' and the Qitrate
5- Br ono- 2- t10buteyaporgted vk emydoa Theresiduewias puyified by tolomn-chronfatogtiphly on silivadel
t et rahydrof uran, (20n]) were conpj ned at roomtenperature under a nitrogen
at mospher e. 2 ..dﬁ?(mﬁhanggn@abwwwmdwe@ﬂp)comnewgasw-y d-
and the reactigpﬁﬂf%mz stirred for 2h whil st effervescence occurred
and a yel |l ow colou apﬁ'ar ed. |odonethane 15 (0.43nm) was then added and

stirring was camid Ryed (i5% ndthabl frdisibomettan®) t he reaction was
diluted with ethyl acetate (100m ), washed successively with water,

sat urat ed aqueddB257-258°CGsodi um bi carbonate and brine, then dried (rmagnesium
25 5 yel | odPsol 1 d - The ToubPink Ehates wers Pusghitd SR Srstraiholesz ot
chioride, hydrochloride and the appropriate amine using a similar procedure to the one
described above. |
ExampleZ  8-Methoxyquinoline-5-[N-(thiazol-2-yl)]carboxamide
The title compound was obtained as an off-white solid (80mg).
20  TLCR,0.32 (10% methanol in ethyl acetate)
Mp 249-251°C
Example3 8-Methoxyquinoline-5-[N-(2-trifluoromethoxyphenyl)]carboxamide
The title compound was obtained as an off-white solid (125mg).
TLC R,0.54 (10% methanol in ethyl acetate)
25 Mp 206-208°C
Example4  8-Methoxyquinoline-5-[N-2-(piperidin-1-yl)phenyl]carboxamide
The title coinpound was obtained as an off-white solid (100mg).
TLC R 0.50 (10% methanol in dichloromethane)
Mp 214-216°C _
30 ExampleS 8-Methoxyquinoline-5-[N-(2-fluorophenyl)]carboxamide
The title compound was 6btained as an off-white solid (90mg).
TLC R 0.41 (10% methanol in ethyl acetate)



20 Internedi ate 45 4- Ni t r ophenyl _ ‘

2~ [ (t-butyl oxyrAihesgy! ) (met hyl) am noj - 8- PCT/GBY7/01359
met hoxyqui nol i ne-5-car boxyl at e

2- [ (t-Butyl oxycarbonyl) (et hyl)am no] - - 8- et hoxyqui nol i ne-5- car boxylic acid
(0.311g), ethyldi nethyl anmi nopropyl car bodi i n2&le hydrochl ori de (0.2699g),

4-ni trophenol (0.195g), N, N-di nethyl ami nopyridi ne (20nmg) and

di chl or onet hanMp( BB®r192°Ger e conbi ned 25 and then stirred at room

tenperature for 17h The r tion mxture S eva orat vacuo onto
silica and pur Examples, 8&@% yanizeppe-ariRy(2-meth @TWB?’@'E@ﬁpound

(0384g) as a pale yﬂ“l‘lj ‘fs&+ ﬁndwaspbg}}ngd%% k@hlé%oﬁég%%@ acetate in

hexane) ernmedl al € was inasimlar
manner using tMBCanmmowmetaﬁxommcﬁlommal al's. © WD 97/ 44036
PCT/ GB97/ 01359 . 24

| nt-er nedi at® 4Mp 215421I§°€r0phenyl 8-di f | uor onet hoxyqui nal di ne 5-car boxyl at e

nexane - yEoilpl T c ARSI B inpatphe ittt " o o

Rlerr] 0.76 (10% rremmcdxﬁpddhsbh@bmmeba@eaoﬂ'vﬁmesbnaessm@ate 47
8-t-Butyl di net hyl si |yl oxyqui nal di ne 8- Hydr oxyqui nal di ne (1.0g),

t - but yl di met hyTECIR4I0.43{16%4 miethdncd i dichloromethiae)b| e (8.69) were

di ssolved in m ,}g); formam de (150m ) and stirred at anbi ent
tenperature o 78?# urther t-butyldinethylsilyl chloride (4.7g) was

added and jde I rgaactngﬂﬁ,txj, ﬁﬁqlﬁ gng(m F&Q fﬂ%x Hige  €acti on
was di | ut e%jd]vm%ﬁ&nﬁ%f%‘r (600m) a ) 9. tr ct e6 eﬂjrlg!éc ?omat hane
(3x300m ). The conbThetitiocgpouod plaasbtamndaeamioﬁ’mlumsehd (490mg)magnesi um
sul phate and c i n va affodthetltle conmpound as an

or ange fﬂeg%@t&g}' methangl ﬂf@f’ 10% net hanol in ethyl

acetate). gegi ate 48 -
5- Br onp- 8-t - bulyI | rGrlret hyl si | yl oxyqui nal di ne 15 N- br onosucci ni nde

E)ﬁ f&) d}Narr:t " ? gﬂﬁff‘ Olar?e y i :;lrlg?ir?;yq?goaﬁrg‘[gﬁ(lﬁ?b??f%ﬁgﬁm%ﬂ?ﬁ%dg nder an
i nert atnoShhere. isﬁ/eqt‘ll égﬁaﬁggﬂﬁﬁ@d%&i‘% vhite sglid{ LSOmMRr at ur e and

then heat ed tory e weof @b%%&hmﬂ'fﬁ&]&ﬂoromethane)

Example 10 8-Methoxyquinoline-5-[N-(4-methoxyphenyl)]carboxamide -
The title compound was obtained as an off-white solid (780mg).
Mass spectrum (EI) 309 [M+H]"
20 [Example i1 8-Methoxyquinoline-5-[N-(2-chloro-6-methylphenyl)jcarboxamide
The title compound was obtained as a off-white solid (700mg).
Mass spectrum (EI) 327 [M+H]*
The following Example was prepared from 8-methoxy-2-methylquinoline-5-
carbonyl chioride hydrochloride and 2-chloroaniline using a procedure similar to that
25 described above. |
Example 12 8-Methoxy-2-methylquinoline-5-[N-(2-chlorophenyl)]carboxamide
Purification by flash chromatography on silica eluting with 50% ethyl acetate in
dichloromethane afforded the title compound (50mg) as a pale brown solid.
TLC R, 0.4 (50% ethyl acetate in dichioromethane)
30 mp 225-226°C



N- br onmosucci ni m de (6g) was added to the reaction at roomtenperature and
stirring wo weroisnued for 3 days. The reaction m xture was PEEFRIFOLIN o
5% aqueous sodi um 20 net abi sul phite solution (300m) and extracted with
chl orof orm (3x300ml). The conbi ned orgapj ¢ phases were dried over
magnesi um sul phate and concentrated in vacuc®to afford the title
TLC Rlerr]0.8 (dichl oronethane).

conmpound as an orange oil &1;? 49). . .. I (di,
| nt er medi at e 4@. xamée é.s-o_rﬁj hWHHWﬁa%‘I@r@‘!G loropyridin-3-yl)jcarboxamide
Tet rabutyl ammoni um 4 yghd %Sgg?aﬁiﬁwz,klc\gjdﬂbréﬁ&fd&wmgﬁmy&\%ﬁs PR f5ml) was

dr opw se to a stirre on

5- br ono- 8- t - butgatefulieidued b | ayduspengionrofl sddinen hydriddqR72:mg, 60% displetsidhyiar oif) Wi an
(500m ). After stirring for 10 mnutes the reaction was diluted with

di chl or onet hanantpows ﬁ%mx gt oMt mpetaturgander nivegeno Fhe resultantapiyhise was

~ ph ' A ' l,ph d o ]
Buriticatiof by ety I Wi RAnT et Beardd wBRRE AN n SR RS e s b iR -
| tp ICEI'} (eB S??BO‘{QQ gcﬁéboﬁﬁl Shidrideltydfochdridel (800mg) (i arfikrous DMF (10M6). Thée g%@ﬁﬁn was

- TLC Rf 0.58 (1Gtsmedtfontwd hoursatc50°6r amd1 8 dhoels at room tedfpengture. The solvent was
8- Met hoxyqui nol i ne-5- | N- -suspensi on

of 8-net hoxyqui‘?ﬁm“?f@‘-l‘5’-‘é’gé‘ki i thgh%%%mﬁmwﬁpmmﬁﬁ (50mi) and |
S L1 et byl anm naveieAty 2d6ibus Soiémfifogsh Lhibbiite Siydof (SORRE L dhiboys J#Pbal "

ni trogen. The regtractedowithidichloromethand (30miX] Thé organiv dxerame wake!combingd drfd washed
and then diluted wth dichl oromnef hane. —grgani c solution was

Th -
washed with saMithsalptedaquegus sodim chingide (e}@gﬂ). dsied eMeraagnesiym)sulphate, filtered o
5 dth : it . gli 5
b oani o 1 B ER MRS UhoE it p) e BRBIIMOR Rl 80 RBlinfHrdmaraohy

filtered and t lo silicd gel sluting With 16¥amethansidn ethylatetate tohfiéld tigstittd € nvptnd as an
purified by col um chrgmatography on silica gel eluting with 15%
met hanol in di OfFwhitrsolid{A0mE). yield the title conpound as an off-white

sol 14 (13099) - 11 R, 035 0% Heldaoftn STaLELRO! 17 i ohl or omet hane)

Mp 251-252°C _
The following Examples were prepared from 8-methoxyquinoline-S-carbonyl

chloride, hydrochloride and the appropriate amine using a similar procedure to the one
described above.
20 Eﬁmple 14 8-Methoxyquinoline-5-[N-(pyrimidin-4-yl)]carboxamide
The title compound was obtained as an off-white solid (130mg).
TLC R, 0.39 (15% methanol in ethyl acetate)
Mp 225-226°C
Example 15 8-Methoxyquinoline—S-[N-(3,5-dichIoropyridin-z-yl)]carboiamide
25 The title compound was obtained as an off-white solid (89mg).
Example 16 8-Méthoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl)jcarboxamide
The title compound was obtained as an off-white solid (452mg).
TLC R 0.45 (10% methanol in dichloromethane)
Mp 258-260°C N
30 Example17 8-Methoxyquinoline-S-[N-(4,6-dichloropyrimidin-5-yl)]carboxamide
The title compound was obtained as an off-white solid (264mg).
TLC R, 0.39 (10% methanol in ethyl acetate)



15 The foll ow ng Exanples were prepared from _ ‘
8+ met hoxyquiypglehagssg- car bonyl chl ori de, hydrochl ori de ayFc/GB®7/01359
appropriate amne using a simlar procedure to the one descri bed
above. Exanpl e 2 8- Met hoxyqui nol i ne-5-[ N- (t hi azol -2-yl )] car boxam de
The title conpound was obtained as an off-wB8te solid (80ng). 20 TLC
Rlerr] 0.32 (10% nethanol in ethyl acetate) Mo 249-2510C Exanpl e
-3 8- Met hoxyoMipeH9L251°€- [ N- (2-t ri f | uor omet hoxyphenyl ) ] car boxam de
The title conmpound was obtained as an off-white solid, (128rrg). .. TLC Kf
© 0.54 (10% net hExampled 8-t $nMethoxyqninglinesS-[Ny{d-chinropyridin-4-yh)| carhoxamide 4

8- Met h i nol i ne- - (Pl L.di - : '

The. 1111 & conpound (ELCUEFbAIEE vak etk AP B BTS¢
 Rlerr]0.50 (10Y40H, oa510%methat] of dithiofoaeehane) ~ Mp 214-216[ err] C 30
Exanpl e 5 8- Met hoxyqui nol i ne-5-[ N- (2-f | uor ophenyl )] car boxam de

The title cHnmpMpi32v&34°Cbt ai ned as an off-white solid (90ny). TLC Rf

0, i '
P i) 01 36 ok aample 1™ 8MeBESy quitdline-5-[N-(2-tfluoromehyiphenycgporamide
190-192[err]C ﬁﬁf_@é&%@uud was obtained as an off-white solid (470mg). .
8- Met hoxyqui nol i ne-5-[ N- (2- met hyl phenyl )] car boxam de The title
conpound was OWLEIR}OHB0E 5% methanolin ethylsametate) (630ny) .- TLC Rf 0.46 (10%
met hanol in dichloromethane) S5 M 215-216[err]C Exampl e 7
8- Met hoxyqui noMPr?e’JE;ﬁ (2, 6-di net hyl phenyl )] car boxam de The
title conpgund | QI s f oyt e 5@l dxd infd-
0.43 (10% ?#_t FEXERpRTIE 80 eto2Y ﬁgﬁléymgs ﬁf/p(?’zlfg-ﬁ smetavigy ﬁé'ﬁé'npl e 8
8- Met hoxyqui nol i ne- 5- [ N- ylfearboxamsidecny| ) ] car boxam de The title

conpound was obtai ned as an off-whit olid (490 .
i . The title compound was o ta?ned as ax(l o -\LTI%Ze solid (250mg).

TLC R, 0.15 (3% methano! in dichloromethane) -
Example 21  8-Methoxyquinoline-5-[N-(2-chloropyridin-3-yl)jcarboxamide
15 The title compound was obtained as an off-white solid (60mg).
TLCR; 0.15 (3% methanol in ethyl acetate)
The following Examples were prepared from 8-methoxy-2-methylquinoline-5-
| carbonyi chloride hydrochloride and the appropriate amine using a procedure similar to -
that described above. _ ' | _
20 Example22 8-Methoxy-2-methylquinoline-5-[N-(3-chloropyridin-4-
yl)jcarboxamide
Purification by flash chromatography. on silica eluting with 10% methanol in ethyl
acetate furnished the title compound (190mg) as a pale yellow solid.
TLC R, 0.35 (10% methanol in ethyl acetate)
25 mp 222-223.5°C
Example 23 8-Methoxy-2-methylquinoline-5-[N-(S-chloropyrimidin-4-yi)]-
carboxamide
Purification by flash chromatography on silica eluting with 10% methanol in ethyl
acetate and trituration with diethyl ether afforded the title compound (110mg) as a pale
30 yellowsolid. | |
TLC R, 0.38 (10% methanol in ethyl acetate)
* mp 192-193.5°C



TLC R[err] 0.47 (5% met hanol in dichloromet hane) Mp 196- 197[err]C
Exarrpl e 9 wWoMlhemsyqui nol i ne-5-TN-(2- et hoxyphenyl ) ] car box aRC#&BIFH01359

The title conpound was obtained as an off-white solid (150ng). TLC
- Rerr] 0.60 (10% et hanol in dichl oronet hane Exanpl e 10
8- Met hoxyqui nol i ne-S-[ N- (4- met hoxyphenyl )] c boxam de .The

title conpound was obtai ned as an off-white solid m%)

spectrum (EI ) Ezampledd ér‘M‘t G*Y'MD’E‘ITI‘M'M'S' N'(3 dlchloropyndm-ct-
8- Met hoxyqui nol i ne-5-[ N- é,?) aqn-(aerret hyl phenyl )] car boxamni de

. The title conpound was o ;I ne off-white solid (700ng). Mass
~ spectrum (EI') 327 [ Nthkltitle com oundwasob‘fﬁiﬁedﬁdnfbﬁ'-mt&dmzemgﬁs prepared

. from 8- net hoxy- 2- net hg i ne-5- - carbonyl chloride hydrochl oride
- and 2-chl or oaniTLGRy & 8236@q5hmbmtlyls¢mtehr to that 25 described above.

. Exanple 12 qui nol i ne-5-[ N- (2-chl orophenyl )] car boxam de
. Purifi catio E)@'&? ?ﬁ'ﬁﬁﬁ%ography on silica eluting with 50% ethyl '
- acetate in di ch*herfamﬁg 5159 rgkﬁed ﬁBh%EQgﬁiﬁbﬁHie quinBiie Gfbohyl

pal e brown solid. TLC R err] 4 (50% et hyl acet
di chl or onet hanehlofide hyﬂr&hbnﬁﬂﬁ{de#—nqma S-dlcmoMQ/Mﬁduﬂ@a procedure similar to that
PCT/ G3B97/ 01359 27

Exanpl e 13 8- Aescribed i Examnie 3.5 [N-(2, 5-dichl oropyr| di n-3-yl )] car boxani de

e car EXEGE . FRUSTEIORNE RS TNS S BBV LT o0,
di spersiontpon oil) in carboxafiiidé ous DVF (5m ) at room t enperat.ure under

ni.trogen. The resultant, m xture was 5 stirred for 10 mnutes and then
treated dropwise wi thitestespmpownd was abtsipedasappii-white slid(S0me).  car bony!

chl oride hydro 8?@ qmgy (10n1) The reaction was
stirred for two 61?4 5‘3}3 a.ann ‘%éﬁg room tenperature. The
sol vent was wnﬁma(&yma‘{Mﬁqpo and the re5| due partitioned between
di chl-oronet hane (50m ) and saturat ed aqueous sodi um h dr ogen

carbonat e sol uExample26 j7-Flunaroa$umethoxyqpinoline-5t[N-@x$dic lm'owriﬂm-«t-
dichl orometlgnane (30m). yi}fc B&ary“& extracts were conbi ned and washed

The title compound was obtained as an off-white solid (210mg).
TLC R, 0.48 (ethy! acetate) ‘
Mass spectrum (EI) 366 [M+H]"
Example 27 2-Cyano-8-methoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl)]-
- 20 carboxamide |
The title compound was obtained as an off-white solid (72mg).
TLC R, 0.48 (ethyl acetate)
Mass spectrum (EI) 373 [M+H]"
Example 28 2-Ethyl-8-methoxyquineline-5-[N-(3,5-dichloropyridin-4-
25 yl)carboxamide
Purification was achieved by column chromatography eluting with ethyl acetate to
afford the title compound as a peach solid (0.14g). '
TLC R, 0.35 (ethyl acetate)
mp 256.5-257.5°C
30 Example29 8- Daﬂuoromethoxyqumolme-S-{N-(S S-dlchloropyﬂdm-d»-
yljcarboxamide

The title compound was obtained as a white solid (530mg).



W th saturated aqueous sodiumchloride (10m ), dried over magh_esi um

sul phat e, fi«,%e,r,ﬁg{i% . and the filtrate evaporated i n vacugectitsenmessodue

was purified by colum chromatography on silica gel eluting with 10%

met hanol in ethyl acetate to yield the title conpound as an off-white

solid (230nmg). 15 TLC Rlerr] 0.30 (10% net®axnol in ethyl -acetate) Mp
- 251-252[err]C ' The foll owi ng Exanpl es were prepared from

8- met hoxyqui NoTLCRB:25450%resttyl acetate irhdxane)de, hydrochl oride and the

appropriate amne using a simlar procedure to the one descri bed
~above. 20 ExamA08-202°C

. 8- Met hoxyqui noli_ne- L Jisrd= v e 1160, i . Jitle
conpoundy\?vas oméﬁéﬂgﬁ 9\%‘#@%’3#'?@“%%#&1‘ 3,5 dlclf'_oéoﬁlg;r{r 40. 39 -
(15% met hanol in ethyl aghjcatboxamide M0 225-226[err]C Exanpl e 15 -

8- Met hoxyqui nol i ne-S- [ N-( 3, 5-di chl oropyri din-2-yl)]carboxam de 25

The title chnpound Rerficationdyiflash cheomatogrrphy.gm silicaseluing with h0p methanol inpeghyly) e

16 8-'Met hoxyqui nol.i ne: &+ [N-(3, 5-di ch Ldi n44-vl r boxam de.

The ticl o conptirAe HEGSS e cRmpoind C73ME af's Wl poitfa o ™ 9 e

E[Xerr} 0.14715 (lqj{@’;gftdm(]_ 0% mBthdhdllih ethgnaefacs)e) ) Mp 258-260[err] C 30
anpl e

8- I\/Err}tohoxyqui nompi2S8259RE ( 4, 6- di chl or opyri mi di n-5-yl )] car boxamni de -

The titl d i ned ff-white salid . TLC
Rlerr] 030 (1Eawmalaih o MebaryreiRupiamafhylduinatings G

6
PCT/ GB97/ 04859 : sas : 28 - M.
249- 251 er Pl C Exaon'e""'f?"”’d’" #yl)[carquamxde |
8- Met hoxyqui nol i ne- Fhe fitié comypivund (R P4g)dhvas abtathed e dwhisesadid. The
title conpound was obtained as an off-white solid (40ny). TLC Rf 0.35
(10% net hanol mp 23Ac308¢ onet hane) 5 M 232-234[err]C Exanpl e 19

8- Met hoxyqui nom%id\gb%—&f#el%wg{eqﬁ%%%menyl ) ] car boxam de

The title conp was vbt al as an ite solid (470ny). .
: Example 32 8-Hydroxyquinoline-5-[N-(3,5-dichloropyridin-4-yl)]carboxamide

15 Sodium hydride (1.6g, 60% dispersion in oil) was washed with diethyl ether under
nitrogen and dried in vacuo. Anhydrous N,N-dimethyiformamide (20ml) was added
followed by the careful addition of a solution of ethanethiol (3mi) in DMF (3ml). A
solution of 8-methoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl)] carboxamide (100mg)
in DMF (5ml) was added to the mixture and the reaction refluxed for 1.5 hours. The

20 solvent was removed in vacuo and the residue partitioned between saturated aqueous
ammonium chloride solution (50ml) and dichloromethane (50mi). The aqueous phase was
re-extracted with dichloromethane (75ml) and the organic extracts g:ombinéd. The organic
phase was dried over magesium sulphate, filtered, and the filtrate evaporated in vacuo.
The residue was partitioned between dichioromethane (20ml) and 0.5M aqueous sodium

25  hydroxide solution. The aqueous phase was separated and acidified to pH 4/5 with glacial
acetic acid. The preciptate was collected by filtration and dried in vacuo to y'ield the title
compound as an off-white solid (20mg).

Mass spectrum (EI) 334 [M]* _
Example 33 8-Methoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl}jcarboxamide,

30 dihydrochloride |

A solution of 8-methoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl)] carboxamide
(114mg) in methanol (SOmI) was treated with hydrogen chloride gas for 5 minutes at



TLC Rlerr] 0.50 (15% et hanol in ethyl acetate) Mp 247-248[err]C 10

Exanpl e 20 Sywebhawygiui nol i ne-5-[ N-( 3- brono-5- et hyl pyri di n- 2-PCT/GB97/01359

yl ] car boxam de The title conpound was obtained as an off-white

solid (250ny). TLC Rerr] 0.15 (3% net hanol in dichloronethane)

Exanpl e 21 8- Met hoxyqui nol i ne-5-[ N- (2- chl oropyri di n-3-yl )] carboxani de 15
The title conmpound was obtained as an off-white soli d.§60rrg). TLC .

- Rlerr] 0.15 (392576 Fheselution wesgvaperatad-iyagcuo to yield the titlegampoynd as\ameff-white

Exanpl es were pr ?‘B?;%f rom 8- met hoxy- 2- net hyl qui nol i ne- 5- car bonyl

chl ori de hydrocﬁ %}nd the appropriate am ne using a procedure simlar

to t hat dw 20 Exanmpl e 22
~ 8- Met hoxy- 2- metnyl qur nol 1 ne-5-[ N-(3-chl oropyri di n-4-
yl )] car boxani deCalculated Pu45.64%& i on3.by%fHash 2.8B% Mt ogr aphy on silica
eluting with 10% net hanol in e ' Late furnj dthe title
- conpound (1950rrg§%'°§§" pal e yel ﬁ%’(ﬁ I d. :?88 "aIEITLC é?&% 5 (10% nmet hanol in
et hyl acetate). 2-@: o s PRI s ve 4 :
B Vbt hoy. 2. o Eeatiple3”, EMefory Gufuoline - AR fekiropyridin--yDearbozamide,
car boxam de Pdihiy@rebrbmdde by fl ash chromat ography on silica
eluting with 10% nethanol in e acetate and frituration with

di Iet gy| et her affor o‘éqolpﬁElethat\qt)&y%ﬂﬂwmﬂmeda\y&hamlé’rguidpép.ﬁém and
i d. TL . i
igz'_ 193. 5[ err] 8&:5[:8{::51’:: W}Wﬁﬂ'% ﬂuﬂu@e&.hﬂe Bitlod ds allowed 18 warm to

PCT/ GB97/ 0169 room temperature and 8-methoxyquinoline-5-[N~(3,5-dichloropyridin-4-yf] carboxamide
Exanpl e 24 8- Methoxy- 2- net hzl qui nol i ne-5-[ N- (3, 5-di chl oropyridin-4- -
yl )] car boxani de(105mg) was added. After 30 minutes wnwes eypparkied @ dacugrio yield the

of - te 011 44/ 2Rk as an oESEA (g (57 e PNl 11 ety

Example 35 5-[8-Methoxy-5-[N-(3,5-dichloropyridin-4-yl)]-
aminocarbonylquinolin-2-yl}-2H-tetrazole dihydrochloride salt
15 Hydrogen chloride (0.6ml, 1M in diethyl ether) was added to a stirred suspension
of 5-[8-methoxy-5-[N-(3,5-dichloropyridin-4-yl)}-aminocarbonylquinolin-2-yl]-2-
trimethylstannyl-2H-tetrazole (150mg) in tetrahydrofuran (10ml) at room temperature
under an inert atmosphere with immediate dissolution being observed. The reaction was
stirred at room temperature for 90 minutes and the resulting precipitate filtered off,
20  washed with diethyl ether and dried in vacuo at 40°C to afford the title compound as a
| white solid (92mg). |
Mp 242-244°C.
Mass spectrum (EI) 416 [M+H]" free base -
Example 36 5-[8-Methoxy-S-fN—(S,S-dichloropyridin-4—yl)]-aminocarbonyl-

25 quinolin-2-yl}]-2-methyltetrazole and  S-[8-Methoxy-5-[N-(3,5-
dichiloropyridin-4-yl)]-aminocarbonylquinolin-2-yl}-1-methyl-
tetrazole

5-[8-Methoxy-5-[N-(3,5-dichloropyridin-4-yl)}-aminocarbonylquinolin-2-yi}-2-

trimethylstannyl-2H-tetrazole (153mg) and iodomethane (1.0ml) were dissolved in

30 methanol (2.5ml) and stirred under an inert atmosphere at room temperature for 5 days.

The solvent was removed in vacuo and the resulting solid suspended in diethyl ether,
filtered and washed with diethyl ether (3 x 10ml). Purification by column chromatography



S5 M 273-275[err] C (dec.). The fol |l owi ng Exanples were
prepared fr propriate quinoline carbonyl chlori

hydrochl ori g’gbg?{%wggam no- 3, 5-di chl oropyri d| ne using a proce uréGl?lwr(r)ﬁsgr to
t hat descri bed in Exanple 13. Exampl e 25

-3- Et hyl - 8- met hoxyqui nol i ne-5-[ N- (3, 5-di chl adpyridin-4-yl)]- 10

car boxam de The title conpound was obtained as an off-white
solid (50ny). eluting WithC5%[ metliana Mdkﬂ%dﬁéthmkﬁbrﬂediiadﬁilonﬁm&tehaﬁd)e titie
Mass spectrum. (El) 376 [I\/Hrl—l]éy nple 26

7- Fl uor o- 8- net $AS5AAYA dseespastv PNW‘GSthc(ﬁﬁ@Bbpyrl din-4- 15

I b t. bt d ff-whit
Sl o (270mg) . THCRe07H10% ol HoRoBRORAY o 27 o)™ " \GSs Spctrum

(ElI') 366 [I\/H—I]Mprz';];.nsoc Exanpl e 27

2- Cyano- 8- net hoxyqui nol i ne- 5- N—(3 5-di chl orog_ yridin- - 20

car boxam dé¢ Example 37 2rAgety metllommundlma [Ht(ﬁaﬁ-dnll medlnf‘f-ymﬂl te
solid (72ny). TLC rP&Iﬂré ngg). 48 (et hyl acetate) Mass spectrum (El') -
373 [MrH| [err]

2- Et hyl - 8- met hOXYCILMgﬂ’tSrI ﬂ&%&ﬂ#ﬂ%&ﬁu& @ 6ﬁ{l‘,|30(§lﬁ9 etéer)%@ls added dropwise to

yl ) car boxam de I cat1on was ac | ev
chr omat ogr aphya elstifredig solution etdfy| 2-aymoaz-meth0xqunolm‘efiafl‘dl-(3 Bahéhlél’opyriﬂmound

as a peach SO|I 0.14 TLC et hyl acetate)
256, 5p2 57.5C 36) ( g&ee(Bngg) in tetr: drot{wan (%Smls atr om temperature under an thert

8- Di f | uor ofge hﬁﬁ%%ﬂé@'ﬂﬁ%&é SHF Hﬁﬂd&hpfé\},\ﬁgefyngteg?rnle our then poured into d

yl ] carboxam d tle conpound

(530n) . .. brind({@2Smil)/aht 2Rtracted with ethyl acetate (4x25mi). The combmed orga.mc phases
PCT/ GB97/ 01359 30 TLC
Rl err]0.25 (50veredried over magnesiumsulphatgand concentrated in vacuo. Purification by column

chromatography eluting with 5% methanol in dichloromethane afforded the title
compound as a pale yellow solid (180mg).
15 TLCR0.42 (ethyl acetate}
Mp 257-259°C
Exampie 38 2-(1-Methoxyiminoethyl)-8-methoxyquinoline-5-[N-(3,5-
dichloropyridin-4-yl)jcarboxamide
2-Acetyl-8-methoxyquinoline-S-[N-(3,S-dichloropyridin-4-yl)]carb9xamide
20  (100mg), methoxylamine hydrochloride (75mg) and pyridine (0.12ml) in toluene (50ml)
were heated to reflux under Dean-Stark conditions for 3 days. The cooled reaction
mixture was evaporated to dryness in vacuo and passed through a silica column eluting
with 66% ethyl acetate in hexane.to afford the title compound as a white solid (20mg).
TLC R, 0.29 (66% ethyl acetate in hexane)
25 Mp 273-275°C
Example 39 2—(l-Hydmxyethyl)-s-methoxyqumolme-S-[N-(S S-dichloropyridin-4-
yD)]carboxamide
Sodium borohydride (50mg) was added to a stirred solution of 2-acetyl-8-
methoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl)Jcarboxamide (180mg) in methanol
30 (10ml) at ambient temperature. The reaction was stirred for 90 minutes, quenched with
water (dropwise) and the methanol removed in vacuo. The residue was partitioned
~ between ethyl acetate (4x20ml) and water (10mi). The combined organic phases were



np. 200 202[err] C Exanpl e 30
8= Met hoxy- 2- fa%b py44osty | ) qui nol i ne-5-[N- (3, 5-di chl or opyri di n- 4- PCT/GB97/01359

yl )] carboxam de 5 Purification by flash chronmat ography on silica,
eluting with 10% net hanol in ethyl acet %te yielded the title conpound
(175ng) as a \/\hi te powder. TLC R[err] 324 (10% net hanol -in et hyl

acetate 258- 259 erg npl e 31
8- Met hoxy- 2- (t rimql PYED m&wr% Shulpbate ﬁédscqnsprtt@t%si im pacuo. Purification by column

e obt ai ned aERaRErEAl BRENAFe: metbapoln ictiof Hickbhd elBQTREHIE o,

(50% et hyl aceh_ai,goﬂaﬁ 180fid {68 mg). Exarrpl e 32
8- Hydr oxyqui nol i ne 5-dichl oropyridin yl )] carboxam de 15

Sodi-um hydri deTLQMZEG&(WMlMCMWOMGﬂ}MS washed with diethyl ether
under &ﬁ:gﬂ} %141 dried in vacuo. Anhydrous NN-di met hyl f or mam de
(20mL) was Grl owed by the careful addition of a solution of

et hanet hi ol Frk_lm!p_ﬂ: Wzg@ﬂhhqlﬁycarboﬁﬂb Wnbﬂi}lﬁin|no]-8-methoxyé|gmolme-S-;N

8- met hoxyqui no di'chloropyridin-4-yl)] carboxam
in DMF (5m ) was added t()‘i,ﬁ-lduchhmpynd-ﬁ-yl)]dahboxmdtl on refluxed for 1.5

et ween sat ur at od. aduBIRe-3.S-EebloropRling, CIAREIE) s GmECUAITERe ) (10D were
di chl or onet ha”@or%@&ﬁ hndeI‘ @x?‘iﬁn@%ﬁﬁfe #rdom temr%e?atﬁgt S@ﬁﬁﬁd %Urfdg (60%

di chl or onet-hane orga extracts co e organic
phase was #0i edispersion xrrm@)esllmg)wuéaddedmd stirfirigewasbontimued fdrsShf 4Nitropieenyl 2-{(z-

evaporated i n yvacuo. resi.due was partitjoned betwe

di chl or omet han@WWb%HEth%G@oW%WGWQU&S'ﬁ?@?’&%‘ﬂ@%"tﬂa)twaérﬁhmhe

Retic acid TRRRIBERRMN AR Ebinkarbis (P kb st bl SR8 for, 60, The,
; geé/j[ ?L(rjn 'E Ele) t iéeiéﬁﬁb[n mﬁwm m’i‘bcﬁ& BntWQihE@axﬁl(Huhﬁed B3PAEsh chromatogYBsty

anpl e
8- Met hoxyqui notqmee@emﬂe(csmomdsmambysmhnml;d)]car boxami de, 30
di hydr ochl

8- et hoxyqﬁ noﬁ‘ﬁ&'g-‘%q\f-spé, gb@i%%ﬁ '8 3\%"&? n-4-yl)] carboxam de

(114mg) in nmetkpug4-1863¢l ) was treated with hydrogen chloride gas for 5

m nut es at WD 97/ 44036
PCT/ GB97/ 01359 The following Example was prepared in a similar manner usmg the appropriate

starting materials.
Example 41" 8-Diflusromethoxyquinaldine-5-[N-(3,5-dichloropyridin-4-
20 yD)jcarboxamide .

Purification by column chromatography eluting with 5% methanol in
dichloromethane and trituration with ethyl acetate afforded the title compound as a white
sofid (0.3g).

_ TLC R, 0.24 (5% methanol in dichloromethane)

25 mp 210-212°C.

Example 42 2-(N-Methyl)ammo-8-methoxyqumolme-S-[N-(B S-dlchloropynd-4-
yD)]carboxamide
2-[(z-Butyloxycarbonyl)(methyl)amino]-8-methoxyquinoline-5-[N-(3,5-

dichloropyrid-4-yl)Jcarboxamide (195mg), dichloromethane (10ml) and trifluoroacetic acid

30 (6ml) were combined and stirred at room temperature for Sh. The solvents were removed
in vacuo and the residue partitioned between dichloromethane and saturated agueous
sodium bicarbonate solution. Extraction was carried out with dichloromethane (3 x 20ml)



31 25[err] C. The solution was evaporated in vacuo to yield the title .

conpound as ite solid (138ny). El enent al 59

Cal cul at ed %QM“B#M% 3.11%H 9.98% N 5 Ooser\l/’g‘rm;hm;lb
44.51% C 3.09%H 9.67% N Exanpl e 34

8- Met hoxyqui nol i ne-5-[ N- (3, 5-di chl oropyri di B44-yl )] car boxam de,

di hydr obrom de Cool ed nethanol (50m ) was carefullly treated
with acetyl br whdiewas(ih@avhporaﬂed in vacuo ontuesilicayand perified by Sabhahrdnsdtogragtyetor | C
for 30 m nutes. ﬁ | ution aléowed to mto 10 roomtenperature
and 8- met hoxyq8i¥ed ?H&@TN"P A% BMEBE SPBR- n- 4-y1 )] car boxam de

(105nmg) was adqq_tq”ﬁ °/§Qmm %ﬁ?éﬁeﬁb’lg& evaporated iin vacuo to

yield the rrpoun as (148ny) . | Exanpl e

35 5-[8-Met hoxM"ﬁz‘iMﬁ?CS di chl or opyr| din-4-yl)]-
am nocar bonyl qui nol i n- )éll]mx H-tetrazol e di hydrochloride salt 15
Hydr ogen chb or Example 43 ridind-yhorybonyil8methaxy quinelinet & (N-(3i5-r r ed

suspenS| on

5- [ 8-nmet hoxy- 5- [N-(3 5-di &W“JPBWM“HT‘H')LF’WW“W nocar bonyl qui nolin-2-yl]-2
trimethyl st paButyilitRidm (0187ME 2681 in'Heiils) vds al @l REYWOTd 4 itrdd soltitibn at

roomtenperature under an inert atnosphere with i mredi ate dissol ution

bei ng obser vedof 2hromapyridine(@. Mmd) in tetrahydsafuran €2l at 1788Cunderaarisertiatmobphere) 0

t dth Lt t fil.t ff Wit
G othyl o her e%"r’ﬁ'ﬁ%rﬁm CIBeTBRLS Lof 45 SHiies. Sotyane-Srpeth i dimons-SINHach
as a ih-233/1f¢arboxamide g@éf@t t%ﬁy[d%ﬁz}ag (10ml) was'¥B3ed Gop&iseUm

(ElI') 416 [I\/H—I][err] ree base
5- [ 8- Met hoxy- Sa{l:N-t(xé; rEa@ooMbmﬁml wamzteydo)airr texpeeatareb o After s?i’ﬁnng at room

qui nol i n-2-yl ] etrazol angd - Met hoxy 5- N-(

di chl or opyri di H’“ZPW{ fﬁ?\i}gegr nﬁ?ﬁ rg:emt e residue was

tetrazol e

5 [ 8- Met hoxy- 5 [N—(3 5- d| | or o%yr|)cTnddéfhl°f?Tetgarﬁen3’c(%5r‘B%n Paﬁ?nﬂ% m-'?—"y"F] 2
trimet hyllasesawmyel driztover magnhesiam (silphare hnd bohdefated irhameo ( Pufifidationby e

d| ssol ved i‘ met hanol (2,5nm ) and stirred under _an inert atnosphere at

room t enpet-at uF‘E'“‘F‘BrC[H"Hé raphy elting with 0% tristhylamieg, andi # 5% curthanel i imhe
oo " BRI Rl e S ok RO
TLC R;0.23 (0.5% tnethylamme/4 5% methanol in dichloromethane)
mp 185-187°C.
Assay methods o
20 The assays used to confirm the phosphodiesterase IV inhibitory activity of
compounds of formula (i) are standard assay procedures as disclosed by Schilling e a!,
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
25 believed to be useful in treating phosphodiesterase I'V-related disease states in those
assays. )

The ability of compounds of formula (i) to inhibit TNF production in human
peripheral blood mononuciear cells (PMBC's) is measured as follows. PMBC's are
prepared from freshly taken biood or "Buffy coats" by standard procedures. Cells are

30 plated out in RPMI1640 +1% foetal calf serum in the presence and absence of inhibitors.

LPS (100 ng/ml) is added and cultures are incubated for 22 h at 37°C in an atmosphere



WD, 97/ 44036

PET/ GB97/ 0135390 97/44036 ' PCDIGBY7/01359
eluting with 5% net hanol in dichloronethane afforded a 7:1 m xture of the
title conpounds respectively as a whi tfs solid (55m). TLC

Rlerr] 0.71(10% net hanol in dichl oronet hane) Mo 273-275[err]C 5
Exampl e 37 2-Acetyl - 8- met hoxyqui nol i ne-5-[ N- (3, 5-di chl oropyri,din-4-yl)]-
carboxam de  of 95% air/ 5%9;/52)03/ ?é“Pﬁ;{Bﬂé%tis@ﬁ? kstedi fae TN ed, E@S&Wﬁ“iﬁ %FP’E‘FFF?!JIY
et her) was add ﬁ!ﬁﬁpm jSe to a stirred solution of

2- cyano- 8- net hg‘%‘/'qw no s|'sne- 5-[N- (3, 5-di chl oropyri di n-4-

y) ] car boxan de (300n@)vivoradtivity iy skin tosigophilRGnbddel & deterinedebynsing!thé methodsr
an fnert 10 atposphere. _The reaction_was stirred at roomtengerature for 1 -

hour then pour el¢serbed by Hellewell gbal, Bsnd.) Phasmacols 18 Ha(MP¢hand By J. Rbarmacel.
25m ). i 1 . dried i
Sul phat & and conCAB REooR) Ay BERAE mode is Ai4aSyel 5P Rl roSeals dedthbed by

chr omat ogr aphy AR alfot MntSRech® 0 1 rpyR .
title corrp%gﬁ% as a %gxlm e yel'lﬁg@vf@lo??%l' I(Hirg%%r%)._'wh%}ﬁ)(’:%%? g?:gf%t?g%r.

(et hyl acet at e)J. Pharmaggl. 9B679289p@ r]C - Exanple 38
2-(1-Meth im t'hyl ) ;8- h i fne-5-1N- (3, 5- e
di E:hl or ops)r(%/ijim n?z?yl %%%ﬁ&w%&é)%gt gv?l}chr;ﬁows lLieas&rement of inhibition of the early and

2- Acet yl - 8- et ! i 3 i el N- 4 i-de : 20
(100m5) . ot hov g phise aybafic rosphdsts Ind A Ble BNt of i) SBERBINEL i€

tol uene (5081 ) describedebyeBivadlepes nf) Pulnbnary Pteiemadobal3 Bl {19945,0n divinumolbgical 3
o passed ¢ r Seshod 15071) 1996y g Brieh: Mhgrmacol LGRS 0940 fompoundncd by

hexane to affo : i : a white solid (20nm). TLC

Rl err] 0.29 (Gg&eé%#ﬂog‘%:%{lg@?ﬂﬂg%%he) 25 Mp 273-275[err]C Exanpl e
39 2-(1- Hydr oAbbtdviation8- net hoxyqui nol i ne-5-[ N- (3, 5-di chl oropyri di n- 4-

yl )] car boxam de Saodi um bor ohydride (50ng) was added to a
stirred sol ution of Sacet yl - &dpopolysaccharide (endotoxin)

met hoxyqui gl i ne- 5- , 5-di 1,4 N- 4- arboxam de (180ng) in
met hanol 3 3 (1 OM')EA\‘}I]éngbi en%n%@%f’ﬂ?@ﬁ%%égwyon was stirred for 90
m nut es, quenched with wat er (dropwi se) and the nethanol renoved in

vacuo. The residue was partitioned bet ween et hyl acetate (4x20nl) and
water (10m ). The conbi ned organi ¢ phases were



WD 97/ 44036

PCT/ GBI 7/ 01398, 9714403 PCB&BIT/01359
dri ed over magnesi um sul phat e and concentr at ed in vacuo. Purification by
col um chromat ography eluting wth 4% net hanol i. hl or onet hane
yiel ded -the title conpound as an orarﬁ@e solid (68n). TLC

(3,5-dichloropyrid-4-yl)]carboxam de
4- Ari no- 3, 5- di chi or ohpempeynd oft W@Mh@t hy! f or mani de
combi ned under a nitrogen atnmosphere at roomtenperature. SOdI um hydri de
(60% 10 dispersion in oil) (51rrg) was added and sti rr| ng was contl nued for
3h. 4-Nitrophenyl 2-[(t-
but yl oxycar bonyl ) (net hyl ) am no] - 8- net hoxyg Lne-5-car boxyl ate (384ny)
was t hen 5 added as a solution in din# o8manmide (10m) and stirring
was continued for 16h. The reactidn m qjure was evaporated in vacuo
onto silica and purified by flash z ¥ to give the title
conpound (217ng) as a white solid. 4 0.20 (50%ethyl acetate
I n hexane) Mp 184-186[err]C .. The follow ng Exanpl e was
prepared in a sinilar manner usi N 3 g{l_gkvRs starting
materi al s. Exampl e 41
8- Di f | uor ofret hoxyqui nal di ne- 5- [ N- (3, 5-di chl or opyr i le’s—4 20 .
yl)] carboxag de Purification. by col um chronmat ography el uting
with 5% methanol in di chl oronet hane and trituration with ethyl acetate
af forded the tiwierein3s@har@S; a white soI id (0.39). TLC Rl err]
0.24 (5% net hanol in d| chI or onmet hE e) 25 210-212[err] C Exampl e 42
2-(N—I\/bthy|)am'n08 5[N—(35d|chloropyr|d 4-
yI )] car boxam de

2-[(t-Butyl oxycar bonyls Pw‘ﬂ%%m no ogtnona{lxg%sct]xmtﬁ%ﬁxtﬁeong ohmo(rghglogens or

thioatkyl;

15 R,, R, and R, are the same or different and are each H, R,, OR,;, COR,
C(=NOR;)R,, alkyl-C(=NOR,)R,, halogen, CF,, alkyl-C(=NOH)R,, C(=NOH)R,, CN,
COH, CO,R,,, CONH,, CONHR,;, CON(R,),, NRoR,, or CONR;R,; where NR;R,; is
a heterocyclic ring optionally substituted with one or more R,s;

R, represents H, arylalkyl, heteroarylalkyl, heterocycloalkyl, S(0).R,, or alkyl

20 optionally substituted with one or more substituents chosen from hydroxy, alkoxy, CO,R,,
SO,NR;R3, CONR;Ry;, CN, carbonyl oxygen, NRyR,;, COR,;, and S(O),R,;;

| R¢ represents aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl or
heterocycloalkyl;
in R; and/or R, the aryl/heteroaryl/heterocyclo portion is optionally substituted
25  with one or more substituents alkyl-R,, or R,,;

0. 28(10% et hanol in dichloromethane) 5 252- 254] er heetHasBee
40 2-[(t-Butyl cguABM®ony!)- (et hyl)ani no] - rret hoxyqui n ”M’!m !I

R, represents R;; optionally substituted at any position with one or more R,
R, represents H, alkyl, cycloalkyl, arytalkyl, heteroarylalkyl or heterocycloalkyl;
R, represents- H, aryl, heteroaryl, heterocyclo, alkyl, cycioalkyl, arylalkyl,
heteroarylalkyl, heterocycloalkyl, alkyicarbonyl, alkoxycarbonyl, arylsulphonyl,
30 heteroarylsulphonyl, - heterocyclosulphonyl,  arylcarbonyl,  heteroarylcarbonyl,
heterocyclocarbonyl or é.lkylstdphonyl;

IR ARDDO oo speer s mees
* € L M s = REPLACED .




di ¢h) oropyrid-yl)]carboxam de (195ng), dichl oronethane (10m ) and
‘trifluoroacetwoamuese30 {(6nm) were conmbined and stirred at roBOY/GB97/01359
tenperature for 5h. The sol vents were renoved i n vacuo and the residue
partitioned between dichl oronethane and saturated aqueous . sodi um

bi carbonat e sol ution. Extraction was carried3dut with dichl oromethane (3 x
20m ) WD 97/ 44036

PCT/ GB97/ 01359 R,, represents H, aryl, heteroaryl, heterocycio, alkyl, cycloalRyl, arylalkyl,

whi ch was t hen v or to silica and purified by flash

chr omat ography Eialﬁglg;@elieﬁo @P%F\‘é] conpound (108ng) as a white solid.
TLC Rl err] 030(2% FegRrity Chilvti ! hyha a

L SRS WD&PE)%E 5 4&%&/ Ryt] AcloRikgh, N¥fyl, 2helefda?l, heterocydio, arylalkyl,
2-[ (Pyridin- 2aylh¢bmanddkyl]or$encmzbrdnglk|yl; nol i ne-5-[ N-(3, 5-

di chl oropyri di n-4-yl ) ]car, am, de | ithium (O, 87n1 1. 6M
i n hexanes) Wwas adde &%@W%q@?%@&am%hﬁorﬁm% 12Rps represents

2- bronopyri di ne eilc;c%ﬁ ran (2m) at -78[err]C under an
i nert at rmsphere(hgt A‘ﬁker stirri ngblat this tenperature for 45 m nutes,

'2- cyano- 8- met hoxyqui Rglrepmﬁs[aﬂby((bpﬁonil[?sdbﬁhﬁt@d@?bhbdf‘ﬂmf’eudld ens), W@d!kﬁe'
(0.2g) in tetrahydrofuran (10m) was added dropw se nd tThe reaction
al | oned to war mRtyh ﬁ%ﬁ?’!’ﬂnﬂ@%@%’é‘, hdrasy, salkoxy, r‘@lQﬂle.osmoxy, heteroaryloxy,

e et PesRReRe AL ek AR el SRR ﬁ% "

The conbi netio or CONRGR,,, SOzNRHRéqﬁI &CON '-W\G,GCOREIQB@).RW
concentrated in vacug. Purifi cat ion b& chr omat ography el ut| ng

with 0.5% triethyl aRisTeprsseatspl kerdieterparylalkyl; di chl or omet hane

e L R, B, G GRS

185-187[err] C. COR,,; Assay net hods 20 The assays_used to confirm
t he phosphodi ester ase |V inhi bi tory activity of conmpounds of formla
(i) are standard assmysmmmaoﬁ@w andcl osed by Schilling et al,

Anal . Bi ochiagn 216: 15 19942D Thonpson and Strada, Adv. Cycl. NucI. Res.
8: 119 (1979) Wood and Ownen, Br. J. Pharmacol. 87:91P
(1986) . or a pharfr@ceRfl have exhibited activity at

| evel s consi st ent W|th thoggﬁ.;ageé tﬁﬂﬁﬂéﬂvtge t% be useful in treating
phosphodi est er aZe | VArcompbuasii of claimsk witeeeireR is H drilaksgen.

3. A compound of claim 1 or claim 2, wherein R, is atkoxy optionally substituted with

one or more h'alogens.

20 4. A compound of any preceding claim, wherein R,, R, R, are th;a same or different
and each represent H, CF;, COR,, C(=NOR,)R,, C(=NOH)R,, CN, R,, alkyl-C(=NOH)R,
or alkyl-C(=NOR,)R,.

5. . A compound of any preceding claim, wherein R is H or alkyl.
6. A compound of any preceding claim, wherein Ry is aryl or heteroaryl in wlﬁéh the

25  aryl and heteroaryl portions may be optionally substituted with one or more substituents

alkyl-R,, or R,,.
7. A compound of claim 1, wherein - This Sheet Has Been Replaced
R AR
R, is optionally-substituted alkoxy; |
30 R, R, and R, are independently H, R, or alkyl-R;

R, is H, OH, alkoxy, aryloxy, heteroaryloxy, heterocyclooxy, arylalkoxy,
heteroarylalkoxy, heterocycloalkoxy, alkylamino, CF, or Ry;;

THIS SHEET HAS BEEN
) ) REPLAGED
* [ L M S *



The ability of corrpounds of forrrula (i) to inhibit-TNF -

assa
pr oduct ion i (Hm This d nononucl ear cells @ l}ﬁ(ﬁg 101359
rreasured as ?’ ows. PMB ﬂﬂgﬁﬂﬁ imreepar ed fromfreshly taEen ?ood or

"Buffy coats" by standar Il's are 30 pl ated out in RPM 1640

+1% foetal calf serumin the presence and aB8ence of inhibitors. LPS -
(100 ng/mM) is added and cultures are incubated for 22 h at 37[err]Cin an
at nosphere R{OisH,/alkdQ) Abylalkyl, heteroarylalkyl or heterocycloalkyl;

PCT/ GB97/ 01359 35

of 95% air/5% C2. BuisciohsydMiolare tested for TNF[err] by ELISA using

commercially v b S. In vivo activity in a skin.
eosi nophi | i a nodel gya:%hﬁéy%oﬁkgl by using the nethods descri bed by

Hel lewel | et al, Brg, qsnahgaggﬁgl andl11: 811 (1994) and Br. J. Pharmacol. 5
110: 416 (1993). Act|V|ty in Iung nodel is neasured usin the procedur es
descri-bed by K&hllsmoml isubstituted rikoxyythinalkylabt eyclpal | mrunol .
A addi (i ondi Fung REBEPORE LA | e i8asur onent of i i S??i on of i he
ot T sy hyperr eact | viTh oA oS (R MRS, ") Ul monary
Phar macol . 7:391 (1A%émpoind bihclaimol, wdiicteis Met hods 190: 51_ (1996) and
L T Tl e O I gV 1 S
:— ImPr:J) ﬁ gls gf ggdri P a;'s ggyﬁ-ﬁ%ﬁﬁx@hﬂ%—%-['N-(Z-tnﬂuorgllnl:tﬁéxyphenyl)]gﬂﬁé’)&ﬁﬁﬁé nked
8-methoxyquinoline-5-[N-2-(piperidin-1-yl)phenyljcarboxdmide
8-methoxyquinoline-5-[N-(2-fluorophenyl)]carboxamide
- 8-methoxyquinoline-5-[N-(2-methylphenyl)]carboxamide
_ 8-methoxyquholiné$-[N-(2,6-dimethylphenyl)]carboxamide
15 8-methoxyquinoline-5-{N-(2-chlorophenyl)]carboxamide
8-methoxyquinoline-5-[N-(2-methoxyphenyl)]carboxamide
8-methoxyquinoline-5-{N-(4-methoxyphenyl)]carboxamide
8-methoxyquinoline-5-{N-(2-chloro-6-methylphenyl)Jcarboxamide
_ 8-methoxy-2-methylquinolihe-S-['N-(2-chlorophenyl)]carboxamide
20 Sfmethoxyquinoline-s-[N-(Z, S-dichloropyridin-3-yl)]Jcarboxamide
8-methoxyquinoline-5-[N-(pyrimidin-4-yl)]carboxamide
8-methoxyquinoline-5-[N-(3,5-dichloropyridin-2-yl)Jcarboxamide
. 8-methoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl) jcarboxamide
| 8-methoxyquinoline-5-[N-(4,6-dichloropyrimidin-5-yl)Jcarboxamide
25 8-methoxyquinoline-5-[N~(4-chloropyridin-4-yl)jcarboxamide
8-methoxyquinoline-5-[N-(2-trifluoromethylphenyl)]carboxamide
8-methoxyquinoline-5-[N-(3-bromo-5-methylpyridin-2-ylJcarboxamide
8-methoxyquinoline-5-[N-(2-chloropyridin-3-y!)Jcarboxamide
8-methoxy-2-methylquinoline-5-[N-(3-chioropyridin-4-yl)]carboxamide
30 8-methoxy-2-methylquinoline-5-[N-(5-chloropyrimidin-4-yl)]carboxamide
8-methoxy-2-methylquinoline-5-[N-(3,5-dichloropyridin-4-yl)Jcarboxamide
3-ethyl-8-methoxyquinoline-5-[N-(3, S-dichloropyridin-4-yl)]carboxamide

AR O R THIS SHEET HAS BEEN
REPLACED
* ¢ L " s * |
|



36, ., . CLAI M5 1. A conpound of the general formula (i) 5
[err] woldr44036 Wherein X is CO or CS; R RCI/GB97r0a359gen
or al kyl; Rlerr] represents OH, al koxy optionally substituted
wi th one or nore hal ogens, or t hi oal kyl; 15 R2, R3 and R4 are
the sane or different and are each H, R[err% OR[err], CCR[err]

' | kyl hal
GO\ B o 1] 7 rosBahommpinoln. 5 NG, s.@alggq%;mmg;”

CONH CONH
wher EaerNrR][ err] R g re]r : ]@“%O‘g‘(m%‘ﬁmwh% h&mﬂ%g%& er r ﬁ’% er r]
ith lﬁqﬁ(

\rllmet ergg(raylogl Eglre E[et er c-ysé Pﬁg‘umog? ? [fer 3r§Rferrf raal )cﬁ'l') o%étll onally -

étabst i i[ lé'{ ed }NI th 0ns-diﬂuommethen)bpdnotémﬂt[]bl-@fﬁ)dmhloimpymdhydfjwa&k\:gﬁrﬂd%y,
err err err err err err on)

oxygen, NR[&rr]Rer ﬁmg&m quinofines? eﬁ’ii'}’ in-4-yl)]c "RFEK’F]

t |, h

et er ocycioal Kyl seeioky-2! *l%ﬁ%‘?ﬁ‘é%@yl>§ﬁiﬁ§@%ﬁ?¢ {5 fiehloropyridin-4-

aryl / het er oar yyf)joatboxamjdel o portion is optionally substituted W th

one or nore substituents alkyl-Rerr] or

represents R[err] ofthydreryqyineiing<-[N-(3 édlgsgraég]l%@égﬂl)llwll’??ﬁ Qe):lre] or nore
et er baryl al kyl or APERER r@%ﬂ?ﬁﬁﬁeﬁ%ﬁwwhﬁﬁf%ﬁ’?r‘%é‘& SidrBlatgice

aryl, heteggaryl, hegt Jﬁ])‘i—( F-HieNSrRpyridi {daﬁo%nde dihydrobromide
het er oaryl al kyl , het erocycl oal kyl f< car bonyI gll) oxycar bony}lyd
- aryl sul phonyl , waSyﬁl‘g(ﬂ i}liwpyﬂdmlihmaﬂbpnﬁqynglm-z-yl}-m-

aryl carbonyl, heteroarylc n 30 het er ocycl ocar bonyl or
*al kyl sul phony| tetrazo elr M"cﬁf"b% Kai

- 5-{8-methoxy-5-[N-(3,5-dichloropyridin-4-yl)}-aminocarbonyl-quinolin-2-yl}-2-
methyltetrazole
15 S-[8-Methoxy-5-[N-(3,5-dichloropyridin-4-yl)}-aminocarbonylquinolin-2-yl}-1-
methyl-tetrazole
2-acetyl-8-methoxyquinoline-5-[N-(3,5-dichloropyridin-4-yl)}-carboxamide
2-(1-methoxyiminoethyl)-8-methoxyquinoline-5-[N-(3,5-dichloropyridin-4-
yD)]Jearboxamide | |
20 2-(1-hydroxyethyl)-8-methoxyquinoline-5-[N-(3,5-dichloropyridin-4-
yl)Jcarboxamide
2—[(t-butyloxycarbonyl) -(methyl)amino]-8-methoxyquinoline-5-[N-(3,5-
dichlompynd#yl)}carboxanude-
8-difluoromethoxyquinaldine-5-[N-(3,5-dichloropyridin-4-
25  yl)Jcarboxamide |
2-(N-methyl)amino-8-methoxyquinoline-5-[N-(3,5-dichioropyrid-4-
yl)]Jcarboxamide
2-{(pyridin-2-yl)carbonyl}-8-methoxyquinoline-5-[N-(3,5-
dichloropyridin-4-yl)]carboxamide
30 10. A compound of any preceding claim, in the form of an enantiomer or mixture of

enantiomers.

% ¢ L M 0s w



37 - Rlerr] represents H, aryl, heteroaryl, heterocyclo,

atkyl, cycl 0%63‘7[44o§f<y| al kyl, het eroaryl al kyl or het er O ¢ @RY7oY3s0
Rlerr] represents , cycl oal kyl, aryl, heteroaryl, het erocycll

aryl al kyl , het er oaryl al kyl or heter ocycl oal kyl; 5 R[ err] and
Rlerr] are the same or different and are eac40 H or R[err] or NRlerr]Rerr]
represents a heterocyclic ring as defined above; R err]
represents al kyl1. (OpAlphﬂaiabguueallbaﬁpdsubncfoMeﬁPmt us%bﬁpﬁﬁh%)lﬁmbound of any
cycl oal kyl , aryl, .heteroaryl, heterocyc hydr oxy, koxy,

thi oal kyl, aryl mdmxeql@m#ymbmaceumllymep ignanmwex@iplyntar kyl oxy,

het | al kyl e}

on iy oo Y L B U RSP S o 10, T biondfre g mecicament
CORerr], S(O.[fer 'ix]sBirﬁﬂfe]tru&ﬁexﬁ ¥F hmeoem able of being modulateB[lleEyrxﬁﬂ: ition of
represents al kyl, arylal kyl or heteroarylal k y? T

reptesents & kyphosﬂhedlmcwcrmﬂtmnrmmsm]ﬁlcm CJerr]H CJ err] R err]

CC]\IR[err]R[err] mis an inte

2 and 15 n %Pﬁ%@% 7, wherein (b gt ot pathologi ca@ee ‘ii‘l?ﬂe
salt thereof . associ

3. Aconpound of a?:elaar m 1 or EBSW%Md\II#erer n _ errfﬁhﬂ:‘ﬁﬂkﬁtﬂ‘BF |ona
substituted wi tdfthe eosinophik: or m)re hal ogens. 20 : A conpound of any

precedi ng cl ai m, whegein f“"J R.err], Rerr] are the same or different
and each repres’éht , §§ W‘}th @atholggical £9 @‘Ffdeﬁm)am ;
CN, Rerr],; r&lgg?tﬁ'cﬁfqrnk

A conpound of any precedin alm \%erel n)ﬁfﬂs%a%,a'x\@ﬁ &r{r]ana,aller%c

A-conpound of ahinithy aﬂa@ammﬂnm:ﬁus Weeriat iconjBhetivids, lxﬂlaﬁfxﬁﬂtxoﬁroﬂ’tﬁé Y& adlltgid N

which the 25 aryl and heteroaryl portions may_ be optlonall substitut ed
With one or norfEspensss in theese; epsinophilic mw}amaapa;oﬂa}ls, eurjaaid prthritis, gouty arthritisa

comoutd, of 5| 3od ey JEHE By, wsrmivecopf Fpht s styepinly it
i.ndependent |y jnRiréthe, diabetekirikipithis kérhtosis, atopic eczema, atopic dermatitis, cerebral senility,
15  multi-infarct dementia, senile dementia, memory impairment associated with Parkinson's
disease, depression, cardiac arrest, stroke and intermittent claudication.
15.  The use of claim 13, wherein the pathological condition is selected from chronic -
bronchitis, allergic rhinitis and adult respiratory distress syndrome.
16.  The use of claim 12, wherein the disease state is capable of being modulated by
20  TNF inhibition. |
17.  The use of claim 16, wherein the disease state is an inﬂarhmatory disease or
autoimmune disease. |
18.  Theuse of claim 17, wherein the disease state is selected from joint inflammation,
arthritis, rheumatoid arthritis, rheumatoid spondylitis and osteoarthritis, sepsis, septic
25 shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, acute respiratery
distress syndrome, cerebral malaria, chronic pulmonary inflammatory disease, pulmonary
sarcoidosis, asthma, bone resorption diseases, reperfusion injury, graft vs host reaction,
allograft rejection, malaria, _myalgias, HIV, AIDS, ARC, cachexia, Crohn's disease,
ulcerative colitis, pyresis, systemic lupus erythematosus, muitiple sclérosis type 1 diabetes
30 mellitus, psoriasis, Bechet's disease, anaphylactoid purpura nephntls chronic

glomerulonephritis, inflammatory bowel disease and leukaemia.
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R[err] s H OH alkoxy, aryloxy, heteroaryl oxy, heterocycl ooxy,

aryl al koxy, WO97T4#86er oaryl al'koxy, heterocycl oal koxy, al kyl an?éU,GBﬂi?’éﬂ]
or CORerr]; 38
Rlerr] is H alkyl, arylalkyl, heteroarylalk i or heterocycl oal kyl;

Rlerr] is not cycloal kyl; R[erri‘ I S not cycl oal kyl ;

Rlerr] is not cyclo |; apd .5 . J S, not | Kyl or
cycl oal kyl . Y a*ﬁé“%ﬂgaﬁ'ﬁhl‘bf“ ¢lpim ﬁ’lw QKHPGW’ P%‘h g}éal °°“H't'°“ r disease
8- met hoxyqui nol | nsSaJtl%ﬁ.py“ di n- 4-yl )] carboxam de. 9. A conmpound
of claim1l, whic

8- met hoxyqui nol 201e 5T[1&\I-usé of actaiin- P8, Whdreiarthe diseaste statd is acute respiratory distress
8- met hoxyqui nol i ne 5-[N-(2-trifl uor omet hoxyphenyl )] car boxam de

8- et hoxyqui nol syndrome; pulmonaryjaflarmatory) digease pepiimpaany isarcaidosis

g net Egggﬂ:#g: #1;: ﬁ%#é’ffﬁiﬂﬁ ?&ﬁﬁx@t}lcar&%% gt%}eﬁg joint inflammation.
8- met hoxyqui nol 2z1e- Wafaa!ﬂi 13dritlaing NN whedelthb disedse dtatelis 2 disease or disorder

- met hoxyaqui nol i ne-5-[ N- ( 2- chI or ophenyl )]car boxam de

t hoxyqui nol ¢fithe brain; sugh g8 brain yreumn, strgke: islaemis, duntingdon's disease or tardive
t hoxyqui nol¢n - 5-[ N- (4- et hoxyphenyl )] car boxam de :

t hoxyqui nol N- ( 2- chl or o- 6- et hyl phenyl )] car boxam de
t hoxy- 2- met | qurmdermﬁuﬁrﬂs(@h&ah%@mmyhhlﬁaag figflinfection.

t hoxyqui nol i ne-5-[N-(2, 5-dichloropyridin-3-yl) rboxam

t hoxyquithol24ae- SIJmf(ammmnﬁofany glhiomt nni@;rfodme manufacture of a medicament
t-hoxyqui nolﬁone 5- >-di.chl oropyri di-n-2-yl)] carboxanm de -

t hoxyqui nol 58535'5‘ ’3“85‘%I oropyridin-4-yl )] car boxam de |

t hoxyqui nol4gne &gm

t hoxyqui n0|2|5‘ne ?J[ N- (4-chl oropyr|ﬁ%$§@}§§tﬁgﬁ‘mm%%lmm
t hoxyqui nol foneseay s gigesics intistussieet oy intickyperalgesicrih dmmmlment of neurogenic

inflammatory disease associated with irritation and pain.
15 26. Use ofacompound of any of claims 1 to 10, in coadministration with another durg
suchasa bronchodilator, steroid or xanthine, for asthma thérapy.
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8 met hoxyqui nol i ne- 5- [ N-( 3- br ono- 5- net hyl pyri di n- 2- yI]carboxamde e
8- met hoxyqui nol i ne-5- [ N- (2- chl or opyr i 'di n- 3-yl )]carboxam de = 2--s ”..I .

» 8- met hoxy- 2- met hyl qui nol i ne-5-[ N- (3-chl oropyridin-4-yl)] car boxani de 30“
8- met hoxy- 2- net hyl qui nol i ne-5-[ N- (5-chl orﬁf%rl m di n4-yl )] car boxam de

8- met hoxy- 2- net hyl qui nel i ne-5-[ N-(3,5-dic ropyridi n-4-yl)] carboxam de
3-et hyl - 8- net hoxKﬂui nol i ne-5-[ N- (3, 5-di chl oropyridi n-4-yl)] carboxam de
WD 97/ 44036 ’ "

PCT/ GB97/ 01359 39

7-fl uoro- 8- rrgt hox;%%?mn%%nﬁgf%he[ﬁnf?l gorgxlucahq oropyri di n- 4- yl )] car boxam de
2- cyano- 8- met hoxyqui nol i ne-5-[ N- (3, 5-di chl oropyri di n-4-yl )] carboxam de
2- et hyl - 8- met hoxyqui nol i ne-5- (N- (3, 5-di ch] oropyridi n-4-yl)carboxam de

8- di f| uor onet hoxyqui nol i ne-5-[ N- (3, 5-di chi2or opyri di n-4-yl ] carboxam de 5

8- met hoxy52 (3-pyridyl)quinoline-5-[N 5. di_gyl oropyridi n-4-yl)]carboxamd
e 8- met hoxy-2-(trifl uorone guinol ine-5-[N- (3,5

-di chl or opyri d#n- 4- yl )] carboxa @

8- hydr oxyqui nol i ne-5-[ N-(3,5-dic LEPYN O byl )] car boxam de.

8- met hoyqui nol i ne-5-[ N- (3, 5-di chl or| n- 4- S’I ) ] car boxam de,

di hydrochl ori de 10

8- met hoxyqui nol i ne- 5- [ N- (-3, 5- di ciR"or bRy )n—-AN,fI/'T%ar boxam de,

di hydr obrom de

S5- [ 8- et hoxy-5-[ N- (3, 5-di chl oropyri di n- 4- yI)] am no@:arbonyl qui nolin-2-yl]-2
H 19etrazol e di hydrochl ori de salt

5-[ 8- nmet hoxy- 5- i chkoropyri di n-4-yl)]-am nocar bonyI -quinolin-2-yl]-
2 et et s o

5-[ 8- Met hoxy - [ NR(13 1D tioglh oF QIRYF | di n-4-yl )] -am nocarbonyl quinolin-2-yl]-1
- met hyl -tetrazol’e

2- acet yl - 8- met hox Rquepresente OF1, [abkaxy, aptidnallyl substityted divith dne b)) inocehdiogens; ate
2-(1-nmet hOXﬁ %ﬂ%at hyl ) - 8- net hoxqu nol | ne-5-[ N- (3, 5-di chl oropyri di n- 4-
) ] car boxa }H 2-(

droxygshyl) - 8- gt RQEHEUR] aéemes‘an{e'\bz(&féran%h%e%h% R}; OR;,, COR,,

y
)] car boxam de
[
c

Lyl
J
ﬁ, |t OPlCJ)ItOﬂ ?gﬁﬁ??@)&l )aliyiREI(HENOR)R A1 balogeny €1, callyy { CEINOHR 5 CI+FNOE)B,, CN,
ot o082 BONR CONHR,, CONR,),, NR,R,; or CONR,,R ,, where NR,R i
a heterocyclic ring optionally substituted with one or more R;
R, represents H, arylalkyl, heteroarylalkyl, heterocycloalkyl, S(O),,,Ru or alkyl
20 optionally substituted with one or more substituents chosen from hydroxy, alkoxy, CO,R,,
~ SONRgRy;, CONR;;Rys, CN, carbonyl oxygen, NRgR,o, CORy and S(O)Ry;;
R, represents aryl, héteroaryl heterocyclo, heteroarylalkyl or heterocycloalkyl;

y
2-
di

in R; and/or R, the aryl/heteroaryl/heterocyclo portlon is optionally substituted
with one or more substituents alkyl-R,,orR;; '
25 R, represents R,, optionally substituted at any position with one or more R,q;
R, represents H, alkyl, cycloalkyl, arylalkyl, heteroarylalkyl or heterocycloalkyl;
R, represents H, aryl, heteroaryl, heterocyclo, alkyl, cycloalkyl, arylalkyl,
heteroarylalkyl, heterocycloalkyl, . alkylcarbonyl,' alkoxycarbonyl, aryisulphonyl,
heteroarylsulphoﬁyl, heterocyclosulphonyl, arylcarbonyl, heteroarylcarbonyl,
30.  heterocyclocarbonyl or alkylsulphonyl; |

apomsess AR AR 000



d|f| uor oret hoxyqui nal di ne-5-[ N- (3, 5-di chl oropyr| di n- 4 25

J] car boxani de

(N- net hyl ) am no- 8- rrethoxqu|noI|ne5 [N-(35d|chloropyr|d 4—‘ A .
] .
[

c

TR SN )
‘e
L

* .
“a29 e LI N

| ] car boxam de
(pyridin-2-yl )car bonyl] 8- met hoxyqui noI i nel 5- [ N-(3,5-
i chl oropyridin-4-yl)]carboxam de 30 A conpound of any precedl ng

claim in the form dko JEPERRMLS |%ﬁéﬁsohetﬁ\'°ﬂ3(l’r &etgrocyclo, allgd.ncydlealld, arylalkyl,

WD 97/ 44036 .
PCT/ GB97/ 01359 heteroarylalkyl or heterocycloalkyl; 20

11. A pharmaceuti Gy} fepiesefitst hmylfGYcléiI?'l F&#lﬁet OrfiRtérbtydth, 2 arylalkyl,
a

conmpound of an preceding claima rmaceut’i cal | y-accept abI e
carrier or exci ;egparylalkylorhetqgcycloaggg of a corrpound of any of clains 1 to

a i sease stato. capdor KRB e AT itrsotgpd o %ﬁﬂﬁfsﬁ R efrbents

8-
y|
2
y
2
d

phosphodi esterasetdrh(cywc}iugayaemraesw Fact or. The use of
claim 12, wherein the disease state is a pathol ogi cal cond| tion
associated with a f&cremem%b&mgml Su byoneosmmmlogm);nmlbdkyl,on

or a function

f I
wherein the pata%’l dm&e&ﬁry‘;o %iefSI n s!‘yg‘éqxgttagﬁ”% o‘m%ﬁ?ﬁ O he %h?‘n%
bronchitis, chihefrécydRioky, Ucmmﬂymﬁhﬁteﬁha‘iﬂaﬁ@]oﬁt O [Weferd6y dl@dlkﬁé:@f COZR,,,

urticaria, aller %IC rhinitis, allergic conjunctiviti's, verna
i

conj uncti vilfi s C R8O R 1843, hﬂég%yém,am@; OR,;, S(O)Bsp oneasboriyhoxygen;

- eye, eosinophillc granul ona rthritis, gouty
arthritis and lgf ﬁeé)(esgptls@ﬁy!- ﬁlgﬂcﬂr Ol@ﬂ‘ggr ative. coI itis, Crohn's

di sease, adult respig aréirésedisSdikfls OH, OR,, NRI,!H’ N, eReico. %@Nﬁ,ﬁﬂ or

keratosis, atopic eczema at opi c dermatith S, cérebral Senil 2t )
muli-infarct déiRqia, senile denmentia, nmenory inpairnent assom at ed with
Par ki nson' s di sease tde teSS| cg‘n ‘iar di ac arrest, stroke and
internittent claudi & fﬁ%‘n‘hee up 0 he use of claim 13, wherein the
pat hol ogl cak condit |,p,@pfe§eragbfg:t ed fromchronic bronchitis, allergic
rhinitis and adult respiratory distress syndrone. 16. The use of
clai m 12, wher 6 8 phaamageytically-aseeptable saltthersof. e of being nodul ated by 20

TNF i nhi b| tion d‘}ggrgggurbdrmﬂal%el %he?en?kmlllﬁdrhwpoegregl n the di sease state

Is an infl amm120ry
3. A compound of claim 1 or claim 2, wherein R, is alkoxy optionally substxtuted with

one or more halogens.

20 4. A compound of any precedirig claim, wherein R,, R, R, are the same or different
and each represent H, CF,, COR,, C(=NOR,)R,, C(=NOH)R,, CN, R,, alkyl-C(—NOH)R, :
or alkyl-C(=NOR;)R,.

5. A compound of ahy preceding claim, wherein R, is H or alkyl.
6. A compound of any preceding claim, wherein Ry is aryl or heteroaryl in which the

25. aryland heteroaryl portions may be optlonally substituted with one or more substituents

alkyl-R“ or Ry,
7. - A compound of claim 1, wherein
Ris H;
R, is optionally-substituted alkoxy;
30 R,, R; and R, are independently R,; or alkyl-R,;

R, is H, OH, alkoxy, aryloxy, heteroaryloxy, heterocyclooxy, arylalkoxy,
heteroarylalkoxy, heterocycloalkoxy, alkylamino, CF; or COR,;;

— LT




. . . .-
aut oi mune di sease. 18. The use of claim 17, wherein the gisease? - __
state is selected fromjoint inflanmmtion, arthritis,” cheurmatoid **:
Aarthritis, rheumatoid spondylitis and osteoarthritis, sepsis, septic 25-*
shock, endot oxi c shock, gram negative sepsiiﬁ t oxi ¢ shock syndrone, acute
_respiratory di stress syndrone, cerebr mal ari a, -chroni c pul nonary

I nfl ammat ory di sease,, pul ar sargcoi dosj s, asthnmm, bone resorption

di seases, reperfusifeis ﬁnpﬁc,arygqllgfl-,theygomﬁky?géhgtpmycloglﬁyl; al | ograft :

rejection, malaria, W%tgéy@f%alk?"v’- Al DS, ARC, cachexia, Crohn's disease,
pyresr’s, sys$

ul cerative colitis, temc |upus erythematosus, multiple
sclerosis, type 1 ®aisatoesydéalkylyrel | itus, psoriasis, Bechet's disease,
anaphylactoid purpura nephritis, chronic gl onerul onephritis,

i nfl ammat ory bowel Rii B0t eydealkylandaeni a. \WD 97/ 44036 |
PCT/ GB97/ 04359 . . 41

19.  The ése of cl%lfﬁ'ﬁ"fﬁdgy]’éq‘%?llﬁlfé,cy%er li n the pathol ogi cal condition
or di sease 8.* stAtémpéundsifietaim 1, which ig0. The use of claim 18, wherein
the disease state is acute respiratory distress syndronme, pul nonary

i nfl anmat ory di seadfemethopyquinpline-Ne(pymidirodiyD]carpoxamide.” The use of claim
18, wherein the disgase state is.j0LRt  i.nfl amati on. 22. © The use of
claim 13 or clgai m 590%%@%4% ldiwglécgs'% state is a disease or disorder

of the brain, such gagmethor iﬁd[au.rygq, hia2kE2- ) }aftsaingde Hunti ngdon’ s di sease
or tardive dyski nesiﬁgc.m 2 .wThe a's?e of claim 16, wherein the

di sease silfite is a Symgthoxyquinalinga-[N-2-tiflucsemethoxypheayl))carboxamifiea conpound

of any of claiml to 1® for the . fact ure of nmedi canent. for use
i n gastroprotecti or#.2 met%oxy%xrotlmeﬂg@ﬂgfég?egg%gmﬁegyﬂ%@owmﬁ aims 1 to 10,
for the nmanuf act ur @-gkthaxpRacliREBON-(2-fluofophetiffcatboafideal gesi c,
anti-tussive or anti-hyperalgesic In the treatnent of neurogenic

inflamat ory di seademgthosyquindlinesi-Nr(2-methylpheoy)lsadpopamide 15 26.  Use of
Such 55 a br onahodi TESPRRR RSBy G EFARR NG e e o, apy.
15 8-methoxyquinoline-5-[N-(2-chlorophenyl)jcarboxamide
8-methoxyquinoline-5-[N-(2-methoxyphenyl)]carboxamide
8-methoxyquinoline-5-[N-(4-methoxyphenyl)]carboxamide
8-methoxyquinoline-5-[N-(2-chloro-6-methylphenyl)Jcarboxamide
8-methoxy-2-methylquinoline-5-[N-(2-chlorophenyl)]carboxamide
20 8-methoxyquinoline-5-[N-(2, 5-dichloropyridin-3-yl)]carboxamide
8-methoxyquinoline—5-[N-(pyﬁmidin-4—yl)]carboxamide _
8-methoxyquinoline-5-{N-(3,5-dichloropyridin-2-yl)]carboxamide
8-methoxyquinolihe-5-m-(3,5-dichloropyn'din-4-yl)]carbOxamide
8-methoxyquinoline-5-[N~(4,6-dichloropyrimidin-5-yl) carboxamide
25 8-m¢thoxyquinoline—5-[N-(4-chloropyridin-4-yl)]carboxamidé
| 8-methoxyquinoline-5-[N-(2-trifluoromethylphenyl)Jcarboxamide
8-methoxyquinoline-5-[N-(3-bromo-5-methylpyridin-2-yljcarboxamide
8-methoxy§uinoline-5-[N-(2-chloropyﬁdin-3-yl)]carboxamide
“8-methoxy-2-methylquinoline-5-[N-(3-chloropyridin-4-yl) Jcarboxamide
30 8-methoxy-2-methylquinoline-5-[N-(5-chloropyrimidin-4-yl)Jcarboxamide
8-methoxy-2-methylquinoline-5-[N-(3,5-dichloropyridin-4-yl)Jcarboxamide
3-ethyl-S'-methg;;yquinoline-S-[N-(3,S-dichloropyridin-4—yl)]carboxamide
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| 57) Abstract

A compound of general formula (i), wherein X is CO or CS; R
is H, halogen or alkyl; Ry represents OH, alkoxy optionally substituted
with one or more halogens, or thioalkyl; R2, R3 and R4 are the same
or different and are each H, R7, ORy, CORj7, C(=NOR7)R7, alkyl-
C(=NOR7)R7, halogen CF3, alkyl-C(~NOH)R7, C(=NOH)R7, CN, CO.H,
CO2R11, CONH2, CONHR7, CON(R7)2, NRoR1p or CONR12R13 where
NR 2R 113 is a heterocyclic ring optionally substituted with one or more Rs;
Rs represents  H, arylalkyl, heteroarylalkyl, heterocycloalkyl, S(O)mR13
or alkyl optionally substituted with one or more substituents chosen
from hydroxy, alkoxy, CO2Rs, SO2NR2R13, CONR1zR13, CN, carbonyl
oxygen, NRgRig, COR;1 and S(O)nR11; Rg represents aryl, heteroaryl,
heterocyclo, arylalkyl, heteroarylalkyl or heterocycloalkyl; in Rs and/or
R, the aryl/heteroaryl/heterocyclo portion is optionally substituted with
one or more substituents alkyl-R14 or Ris. The compounds can be used
to treat discase states, for example disease states associated with proﬂems
that mediate cellular activity, for example by inhibiting tumour necrosis factor and/or by inhibiting phosphodiesterase IV,

(54) Title; QUINOLINE CARBOXAMIDES AS TNE INHIBITORS AND AS PDE-1V INHIBITORS
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