ADENCSI NE RECEPTOR ANTAGONI STS This invention relates to organi c conpounds,
their preggf@ibRg and their use as pharmaceuticals. In ongcgﬁ@@gtmn;he
present invention provides conpounds of formula =v~ X-~ A ~ | ~0~~~~~ al~in
free or salt form where Ar is a C6-CAS nonoval ent aromatic group, R 1is
hydr ogen, phenyl optionally substituted by one or nore substituents
sel ected from hal ogen, cyano, hydroxy, Cl-C8-alkyl, Cl-Ca-hal oal kyl,
Cl- C8- al koxy, C1-C8-al koxy-C1-C8al kyl or acyloxy, or a 5- or 6- nenbered
nmonoval ent het BMIOYEIAZOLES GNP, THRZR | WSENYSI AOGRIEINEIRECBPRIK BN TAGEYSTOr
-CON(R3) R4, provided that R2 is Cl1-C8-al kyl, acyl or CON(R3)R4 when R 1is
hydr ogens 4 e h p o] 15 y
Y O9C 2 A, ARaCAS Do RREDEARAN, Tl OpRl Bt Laf B ki b &8
6- menbepkdinhetwicalsyclic group, Z', Z2, Z3 and Z4 are each |ndep@wdently N
or CRS, at |east one of thenlbelng CRS, and RS is hydrogen, Cl-C8-alk or
Cl- C8-al koxy. Terms used in the specification have the foll “mmmmﬂmm
" Cl1- C8- alikgie'aspectube grdsent énventiem pravides compepinds of formuby  br anammm
Cl- C8-al kyl, which may be, for gxanple, nethyl, ethyl, n-propyl ,-i-sepropyl,
n- but yl , isobutyl sec- butyl, g;g?_&tyl stralght or branched pentyl,
ai or
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stralght or branched hexyl, str bﬁanched hept yl , or stralght or
branched octyl. Preferably, Z rqs Cl-C4-al kyj. "
used herei n denotes stral ai n ®r bra ed Cl1-C8-al koxy HI @@Emw

for exanple, nethoxy, eth 291 propoxy, |sopropoxy n- but ox

sec- but oxy, tert-butoxy, stTaight or branched pentoxy, stralght ﬁﬁ“%Wanched
hexyl oxy, straight or branched hept yl oxy, or straight or branched octyl oxy.
Preferably, Cl-CB-al koxy is O-C4 al koxy. WO 02/ 2298 2 PCT/ EP01/ 13378

"C1-C8-haibahkwhhﬁaﬂunﬁmkherein denot es Cl- C8-al kyl as herei nbefore

defined subst} ted r al ogen atons, preferably one, two or
t hree ha§6genb% 1nom¥m?@?m% a?Bﬁf rine or chlorine atons. Preferably

d - C8- haRdad Ihydirogen,Qihleﬂ albthdallys shbdtitated byt dne onmord swbsttuehtsrselected fom ne or
chiori nehalt ogen, cyano, hydroxy, C;-Cs-alkyl, C;-Cg-haloalkyl, C;-Cg-alkoxy, C;-Cs-alkoxy-C;-Cs-

alkyl or acyloxy, or a 5- or 6~ membered monovalent heterocyclic group,

R? is hydrogen, C;-Cg-alkyl, acyl or -CON(R*R?, provided that R? is C;-Cg-alkyl, acyl or -

CON(R*R* when R' is hydrogen,

R? and R* are each independently hydrogen or C;-Cs-alkyl, or together with the nitrogen

atom to which they are attached denote a $- or 6- membered heterocyclic group,

Z', 72, 7% and Z* are each independently N or CR?, at least one of them being CR’, and

R’ is hydrogen, C;-Cg-alkyl or C;-Cg-alkoxy.

Terms used in the specification have the following meanings :

“C,-Cg-alkyl” as used herein denotes straight chain or branched C;-Cg-alkyl, which may be,
for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
straight or branched pentyl, straight or branched hexyl, straight or branched heptyl, or
straight or branched octyl. Preferably, C,-Cg-alkyl is Ci-Cy-alkyl.

“C,-Cg-alkoxy” as used herein denotes straight chain or branched C;-Cg-alkoxy which may
be, for example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
tert-butoxy, straight or branched pentoxy, straight or branched hexyloxy, straight or
branched heptyloxy, or straight or branched octyloxy. Preferably, C;-Cs-alkoxy is C;-Cys-
alkoxy.



"Cl- C8- al koxy-C1-C8-al kyl" as used herein denotes Cl-C8-al kyl as

herei nbef ore defi ned substituted by Cl-C8-al koxy as herei nbefore defi ned.

" CL- C8- al Kyh6495C8- al koxy" as used herein denotes Cl~- Coppirsgpy %g

her ei nbef ore de |ned substr tuted by CIl-C8-al koxy as herei nbef ore defined.

" Cl- C8- al kyl carbonyl ", "Cl-C8- hal oal kyl carbonyl " and " C1- C8-al koxycar bonyl "
as used herein denote Cl- Cg- al kyl, Ci-Ce-hal oal kyl or C1-C8-al koxy
respectively as herei nbefore defined attached by a carbon atomto a

carbonyl «gf, serr;harodrr b '2s @SedUi@dn *&%ﬁ&c&d‘c}iép%?ﬁasﬁl&%h%}&%ﬁhmJ n@J
C, - CB- al kyI car bon V\/nere C1- C3al kyl be’ one of the CI- ups
her ei nbefqnc@r rrmm){x@hs@n atoms; pretdrably 9Hb§Wth!Ittb'(§C bylomreatoms,nmcer&bé}' ﬂgenmne

at ons; Oaﬁ 57/4 &ar,ﬂonwe el @@rrrm@ar 153%: Qy%rmlshrqt&g%@}y&c o Open eyl

C3- C8- cyc or exanple oprop cyclo

. cycIohexthcﬂyoﬂomemdy¢nmﬁm@y@4ooctyl 5- or 6- nenbered

het erocycl yl car bonyl having one or nore, preferably one or two, hetero
atons selected fromnitrogen, oxygen and sulfur in the ring, such as

furyl car b‘(ﬁhﬂs;alh@ofrﬁyi Chalbply| eardsahyherear doyeted hdarabloyas; heneinbefard alafined f or
exanpl e - I or aral kyl carbonyl, for
exanpl e %Bs?rgﬁ)t&q%g (ﬁk%l! ﬁ%&r“é*%f l%(D’eagfﬁ%such as benzyl car bonyI or

phenyl et hyl car bonyl . AcyI oxy" as used herel n denot es al kyl car bonyl oxy, for

C-7Ch. ol K7 Gy e BT St ob HEr O OB LY SR 2 BT HSIeh 607 he or

nor e haI agbsiinaed bp C, sl lomdykag lhegidbefort definedf or exanpl e

C3- C8cycl oal kyl car bonyl oxy where C3-Cg-cycl oal kyl may be, for exanple,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl; S- or 6- nenbered heterocyclyl carbonyl oxy havi ng one or two

hetero atg df[o n|t n an ur, in t ri,ng, ch as
furyl car b&%m 30”3‘%/’S |’d %@%ﬁﬂ‘&?@‘ﬁgﬁy %%Efb@ﬁﬁ sEKOXYER, O’@Qanﬁ é‘sclé

C6- Clo- arbélre@rardaﬁwl oms-atn%h e,scpnﬂaakylow C AT g-AK SyK Vs fEiPER Vs Ot einb&bre
exanpl e 298 PPCT/ EPO1/ 13378 to

d o-aryl d@@“@éf’tﬁﬂc BRROT 33QM R FATERMB &Pt car bonyl oxy or

phenyl et hyI carbonyl oxy. Preferably acyloxy is C -C4-al kyl carbonyl oxy.

"Hal ogen" as used hereij rin chl ori ne rom ne qQr .i odine;
pr ef er abl Wyl gsduseq h%iF‘r“rf@“B%s eﬁv(srrliwerl For %‘}*P{ﬁ@r"(?ﬂo% ﬂﬁaarh‘awg whesefy e
opt i onal | ky$ WSt be stieeer thy cgr@g-akyrrgieepssrsebéﬁbéf&e nﬁémofl&r g%@ﬂﬂlyesub@ﬂ%tedt Wo

or three substituents selected from :i\ ogen, cyano, al k
C1- C8hal &1 #8# or Brreapalpgen aemsaprelaniy] carstrorrré far erfer*%lﬁ |Gy %rrerﬁlyrlkrsbﬁb@ﬁalr ly
subst i t utggrbyc @Le,emrk,qyﬂw BE, @r C&aal | ey $ﬁﬂabeMoH§tSrﬁ ercrcp;?er@yrto

the indicated thiazole ring. g/ or exarrpl €, héerogen phenyl

opt i onal loyclehmah icydlekepts pr ﬁ&rweﬂ cyaénelc grddeferoqzelykegrhgnyl having one or
Cl- C8- hal pak kﬁrjefcra@ry Ghe 31' KQB(Mleteg- a%@éelﬁ@ﬁé& Tlohi ﬁ%rc%krkydmyg&?{rppﬂfur in the
Cl- C8- al koxycar bony or - car bonyl oxy, or "a nonoval ent 5- or 6-
nenber ed g srdeye| wlcgrlzﬂmrl htavhnléuerrécarlrwl o Rymidglsarbopyl; wexlearbomitlo far
sel ected fLrg e%}@gg@ncatgw,qe&cmg b%r,uofyp lor a'iHﬂ%blch%oHMr r&l e/,la ¢ @49'@1 -
pyridyl, oxo yr| EKA I peridy pyridazinyl, pyrimd nyl azi nyl

pyr azol ylaryigyrGealkylearbony) |Sp‘é7r§ ﬁnwlcafmbﬁbPh%ykt vlcarbgnyl. yr anyI t hi enyl
or thiazolyl, optlonaIIy substltuted by one or nore substituents sel ected
from C1- C8al kyI hydr oxy, C8- al koxy or C -C8-al koxy- Cl- C8-al koxy

Pr ef er abl“pcroxy’s ahydec hensin émﬁp,sl albﬂ@arbmrlw, serbetamnlg @@rcb;ﬁlkyyanbpm'ﬂoxy
Cl- 4- al K b r ly a
heteroarléﬂ%eig EF ghgpglgg%ggﬂgl ?y py‘rlsdyPyll\%%%é{&%y %@F%ﬁﬂgncyo%gﬁﬁg

di (C1- C46&bdtry¢t)t<gyhyr dy¢ or Ghoshalbgenx giowsi dydloalkmieaabonyjdxy, for example Cs-Cy-

Cl-&4-al |
G- oa- a iSRRI bayiby AR SREUERE My B for cxample, rslopropyl, ercloburyl
Cl1- C8- al kytlopdntylny | cyclohexds, al drglobeptilonydr, crcl@sid) oal- kylarar Beny imembered

C3- Cg- cy . . . .
opti onal ﬁ\)«;%gocg&b'lﬁ,?%?ggg& hﬁhﬁ%}ék%‘{ BP&C a‘.é(nééerb Qto‘é‘ﬁk' s%ﬂc&%?ro%&p%k rf%'xféeél 1%8

al koxy, hselfar octhsl lyﬂlgaaubbmylfuryrlrav%nm'bxvrm neicertcadgomb'lpbcygaxy!qarbcmybxyofor

6- menber ed_an re eter o atons
sel ect od f(?l’(l)l?nlg n(? 571 ar ?car onn?o’ sggla JS ﬁr{n?%l&qp 27 aralLyl&?bor&B%% lszytemp% &
Preferably R2 is hydrogen Cl C4- al kyl carbonyl, C3-C6cycl oal kyl car bonyl
phenyl car bonyl where the phenyl group is optionaIIy substituted by
C1C8- al koxy, or heterocyclyl carbonyl in which the heterocyclyl group is 5-
or 6- nmenbered and has a ring hetero atom sel ected from nitrogen, oxygen
and sul fur, such as furyl carbonyl, tetrahydrofuryl carbonyl,

Cl C4- aIkyIfuryIcarbonyI thienylcarbonyl Cl CA aIkyIthrenyIcarbonyI
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R is hydrogen, phenyl optionally substituted by cyano or Cl-C4, -al koxy, or
a nonoval ent 6nenbered N heterocyclic group, R2 is hydrogen,

Cl- C4- al kylgeplengy! . C3- C6-cycl oal kyl car bonyl, phenyl car bagy|epgf)ei3s t he
phenyl group is optionally substituted by C - C4- al koxy, or

het er ocycl yl car bonyl where the heterocyclyl group is 5- or 6- nenbered and
has one or two ring hetero atons selectéd fromnitrogen, oxygen and sul fur,
and either Z' and Z3 each denote N and Z2 and Z4 each denote CH, or Z

denot es GRScyhefiac,RS élﬁylbé’r@&ﬁ’ﬂ@i@y SHichGls- Mlzﬁ&msbnylé?y epﬂﬁérsr&tmlémo%,@nd Z4
each denote CH. Furt pr ef erred conpounds of fornul a in free or salt

. formare E%@@WMYA? |l§341§H‘é(FF9F cloxyi t ut ed by hal ogen or cyano neta or
para to the indicated thiazole ring, R is a nonoval ent 6-nenbered
N-heterocyclic group, R2 is hydrogen and either Z' and Z3 each denote N and
. Z2 and z4 Talegendettonseddpereigrmzy bgdhiorias, dreyingdiremips ¢rsiddyniy eeferably it is

Cl- C4- al kKylorinddrd Bﬁ‘h s N and Z3 and Z4 each denote CH Qher further
preferre corrpoun formula | in free or salt formare those where Ar is
phenyl substituted by hal ogen or cyano meta or para to the indicated

t hi azol e 298 j

phenyl car{‘)}onyiy l\)lﬁﬁerr Q;@!Hgﬁlg 8| S%Bﬁ[{,}@?%ﬂ,éﬁé@ﬁ u?‘zcdgﬁgﬂ%%%@?fgﬁdéiyf?f or
het er ocy cixpinpls; bomtkvwmetﬂneeetsmbsthmres @dﬁycﬂﬁorg thelegeri, sydno, 6h-G-alleiroe GadCsand

has a ri r 0 e 0Mm 0% u Y. ' and
Z3 each noa?ﬁeﬁ Ngén %nﬁ'alr)\%%fﬁgth&{:hrﬁdren ? Fe@ﬁ}?l?oﬁh Léb;l é%n&{lﬁg &Ei‘m Cdr%y RS

i s hydr ogerdogen, @an€ér &)1CtalkyL Dreferablyersethl oapdrazd thaohdic4ted abiazalerioge CH.
Especially preferred specific conmpounds of fornula | are those descri bed
herei nafter in the Exanples. The conpounds represented by fornmula I are

capabl e R’ fneiynbegfaaceshnade]i hydrogeal glenylpaptiomily asubytitptedr bpdaitigenakyano,

accept able acid it P utJ cal I a dition
salts of kf é"’&Yon@oﬂ ?jlll%l? ¢€¢h€?13alp’§l @ﬁf}&ﬂf‘?% ﬁﬁ}g g‘aﬁ? gﬁﬁglﬁ§ X or
exanpl e, Oyds- @lntakycarl&myﬂ orsUpTs-akkyhyboafloxar o€ aamodovahanﬂ rcbi @r i merabirel
hydrobro C a0|[j h gerIOdIC aci d, g{tr C a}be U|fUI‘IC$ rEho%ﬁhoric
aci d; C(S‘i‘@?i’ﬁ it BEQuEy davipg ong, twp| & E\pe, KRB RECTR SRS 56T dromk iTiEos e h as
formc a%)@geraaﬂa is@lfaGistech s lpwrum oRiagdlylc preitg, oﬂdsp,pidcynl ﬁp@ﬁlylj ptidaibflyric
aci d, a|lphatICI‘|dl‘OX aci ds fyic as |lactic acid mtngpgc tartarlc

acid or reyrndig) gpyrapEdly ke REsegliyhcRipsrzngl aperphaling. dprybyrprle
acid, ar omRhilCorCihiaRoNY, dptioasilylsubstutbedas, &emnerea;abmu@n@m@@featfm @, & aci d,
di phenyl acet | cid ar triphenyl aceti am(?j| Emitl c (?)r o>§\{ acji ds such as
o- hydr oxyag g‘?’@ rox¥y G- Ff%ﬂ’@x?b&\z%l C“'al oxy. Preterably K' is hydrogen,

1- hydr oxy; Bflt&ﬁlcﬁaﬂy Zumhheﬂblce}a@:bﬂcm JHHBKGT OXY Rl Highes aredilardaony| i ¢
acid, an fopic acids s t hanesul foni c acid or penze iﬂsul fon_l C

aci d. Thegeregrlis ﬁWPbeP‘ffeé Yeé MESEREOMBYLINGOUBF FBFHAYa Ay
sal t-for rElE‘)gp)F}'id%‘Pe&ﬂGe@T-al@WHﬂﬁSCP@ AIR6 KPPy BdY], \'\?}rﬁhnﬂoml@4fhlmbﬂhﬁnyle g.

car boxyl, grou are al so capabl’'e of formng sal bases, in

parti cul a@l‘ Eﬁﬁﬂ%’ﬂ%@fb’épwz @H‘?S’txﬁ HheCapkeaPEiddRYhs t hose wel | known in
the art; sui tabl e such salts include netal salts, particularly alkali metal
or alkaline earth netal salts such as sodi um potassium nmagnesi um or

cal ci um dll 123y be dou tezamplen hyeresna CorCotialmdedini CaiGypllsdestangbl £16rgani c
ani nes Orhafl'@atn%rl&w&{ﬂ %P@Wlo%ﬂ@ka%rﬁl %@9}1@4&&?}4 in %'i%)’t' haphasd n%letyx

pyridine. These salts ‘?re pared from conpounds of fornula y known

salt-for rﬁRﬁ’@nﬁubc%@aﬁ% Hogsnt | 90pr oidaRy, CorCardloheror a§p€@tal OXY>

met hod the@é’r\s}%@f lcgﬂ)cﬁﬁ Fm%Ctthhcfe%cgalrlagrbub Rs 51 8E 6Qhentrdd LR RaDALE:
conpri ses 021 - 42598 PCT/ EPOL/ 133
more, preferably one or two, ring hetero atoms selected from nitrogen, oxygen and sulfur, or

a group -CON(R*R" Preferably R® is hydrogen, C;-Cs-alkylcarbonyl, Cs-Cs-
cycloalkylcarbonyl, phenylcarbonyl where the phenyl group is optionally substituted by C;-
Cg-alkoxy, or heterocyclylcarbonyl in which the heterocyclyl group is 5- or 6- membered
and has a ring hetero atom selected from nitrogen, oxygen and sulfur, such as furylcarbonyl,
tetrahydrofurylcarbonyl, C;-Cy-alkylfurylcarbonyl, thienylcarbonyl, C1-Cy-alkyl-
thienylcarbonyl, N-(C;-C4-alkyl)pyrrolylcarbonyl and pyridylcarbonyl.



(i) (A for the preparation of conmpounds of formula | where R is
optionally substituted phenyl or a 5- or 6- nenbered heterocyclic group,
reacti ng wogrpmpaydnd of formula Ar 4 2\ Z~ X || Z2=7'" in therfi@phinghs a salt,
e.g. a hydrohalide salt thereof, where Ar, Z', Z2, Z3 and Z4 are as

her ei nbefore defined and X i s hal ogen, greferably brom ne or iodine, with a
conpound of formula S' NRL IIl H2N 12 R where R is phenyl optionally
substituted by one or nore substituents sel ected from hal ogen, cyano,

hydr oxy, Cl-C8-al kyl, C1-C8-hal oal kyl, C1-C8-al koxy,

C1- C8- al - C3-Ca-al ky| _and acyl.oxy o Is. a S qr 6- nenbered
monoval ewﬁ%glpé‘?sfﬂf JI ﬁ“@ Br®ap Fa‘%dﬁd@?"#‘?ﬁé bS’rfOEﬁ’S"(‘Eﬁ%tlh@{ ogsp of By-CGralkybhe
prepar at ig@ rto%&h&qmo R sitefgedr Attt Whivh cCarR arlaSh@PinhPAdhdeY 2S5 iberE €

phenyl or a S or 6- nenbered terocygclic group, reacting a conmpound of
For mul a Aetereeyhlarpup stich 38 R)CFFQPYZ oppyrrdidingbor g fymgmbered hsterpeydrlgseur,fush

defined, aui ghdg PRERAHN Pipefazingl SldrpliokaylL Prtlerably/RZand RNQyR2L pfed<dBart
where Z', £ . Z3 and Z4 are as_ hereinbefore defined or PCT/EPOE/13378 (O
for the SrepSrSeibulssreinlydneby, of tegsthervith theutregqatpm tecyhich they are

- CON( R3) BkacHe8ehbthd BmeABREd BeteRbydA R ef¥ecidlly piridyR VI Z S Z~Zi

When two or more of Z', Z% Z* and Z* denote CR?, the CR® groups may be the same or
different. Preferably R’ is hydrogen or C;-Cy-alkyl. Preferably Z' and Z* each denote N and
7% and Z* each independently denote CR’, or Z? denotes N and Z', Z® and Z* each
independently denote CR® where R’ is hydrogen or Ci-Cyalkyl. In especially preferred
embodiments, Z! and Z* each denote N and Z? and Z* each denote CH, or Z' denotes CR®
where R® is hydrogen or C;-C,-alkyl, Z* denotes N and Z? and Z* each denote CH.

Preferred compounds of formula I in free or salt form are those where

Ar is phenyl optionally substituted by halogen or cyano,

R! is hydrogen, phenyl optionally substituted by cyano or C;-C,-alkoxy, or a monovalent 6-
membered N-heterocyclic group,

R? is hydrogen, C;-Cs-alkylcarbonyl, Cs-Cs-cycloalkylcarbonyl, phenylcarbonyl where the
phenyl group is optionally substituted by C;-Cs-alkoxy, or heterocyclylcarbonyl where the
heterocyclyl group is 5- or 6- membered and has one or two ring hetero atoms selected from
nitrogen, oxygen and sulfur, and

either Z' and Z3 each denote N and Z? and Z* each denote CH, or Z' denotes CR® where R®
is hydrogen or C;-Cy-alkyl, Z, denotes N and Z* and Z* each denote CH.

Further preferred compounds of formula I in free or salt form are those where

Ar is phenyl substituted by halogen or cyano meta or para to the indicated thiazole ring,

R’ is a monovalent 6-membered N-heterocyclic group,

R? is hydrogen and

either Z' and Z? each denote N and Z? and Z* each denote CH, or Z' denotes CR® where R®
is hydrogen or C;-C,-alkyl, Z, denotes N and Z3 and Z* each denote CH.

Other further preferred compounds of formula I in free or salt form are those where

Ar is phenyl substituted by halogen or cyano meta or para to the indicated thiazole ring,



where Ar, R, Z', Z2, Z3 and Z4 are as hereinbefore defined wth,
respectively, an acylating derivative of a carboxylic acid, for exanple the
anhydri deygly,asieg chloride thereof, or with a conpound of Pé'ﬁ/ﬁml/ﬁsng

C - CON(R3) R4) where R3 and R4 are as hereinbefore defined, and (ii)
recovering the resultant conpound of fornmula | in free or salt form
Process variant (A nay be carried out ¥n an organic solvent, for exanple
an al cohol such as ethanol, or a tertiary base such as pyridine. Suitable
reacti onRf entpeeadetif es are el evated tenperatures, for exanple from SOC to
reflux t era t he sol vent. Process riant. (B y be carried out
usi ng kn p b Eréyg‘ii‘f% yle g, eréxa’ﬁﬁ'fyé By %?58’[‘%1& sfa‘ﬂ%‘“gté%c %nt 58 ’?Jlgﬂ%nﬁﬂ y in
an inert haeidcyadlﬁlcarSunﬂah{cee ﬂheaekmpcl;rlw B be &-éntberddindehed A, heter®m 80
to 160C Progﬁzﬁscs vari ant g arried out using known procedures for
react i on2BM SERCKELromR PKYES ?PQ% nts. Conpounds of formula Il may be

pr epar ed cliﬁiexf 2hgid og eacmaﬁmmmdmﬂfzﬁ afdrmf Bachdefloe G, M ' defiotcs DR whoO

02/ 2298 8 /EP01/ 13378 \ﬂgr re Ar ré% Z3, and 4 are _as hereinbefore
def i ned, wat dregeB g& 12 veﬁleaereyl\k? n@ldifh?ag HersgERhti on may be

ef f ect ed usi ng known procedures for al pha hal ogenation of ketones or

anal ogously, for exanple as hereinafter described in the Exa |l es. This

react i on Engegialls peckerrscdospesifie cpmpepnds offopmaladrass shrse dstcriped h er@ﬂﬁﬁswa the

formul a @kallﬂ?k;_l whi ch the conpound of formula Il is to be reacted to forma
conmpound of Torrmula I. Conpounds of forrmula IIl are thioureas which are

ei ther known or nmay be obtai ned by known procedures. For exanple they may
be prepargd GAE i tehecd GPTRAIE Ok Reorklind aF4 nd R2
are as hgfﬁelg&g’g’roore égé}lcér%eté enzoye &{sdle (o)cyoarnatéeaand yd%oR%lgS?ng

t he resupaitiqglagy crdxacmacenmalléxamﬂt@lwamﬁ 8a Na@harmcquépﬂlbrc@ccmeble
benzoy! 9Eaufdton A0S the M ioiRA! 0 riblat BERERYIholes B MAENAILE, TRY be
carried out 1n an organic SO exanpl e an a ét'hanol .

Sui t abl eexaeme, hydrahalipecids suchs:s aydsoflnoric md;,rhydmubbzratamdehydxobwﬁrhexcnd or

t enper at -1 n 4 r.Ql

emmer M gofld ARk, SRAE TSR 25 T DU L BRI
conveni enliphatiat mpabd:seho:tythnpmd&st smah, aC(fnpnmnded,ofacertmr mldi,atdlﬂbomagcehe aptdepar ed

by react Ipp i$hi %Eriﬁoﬁ‘dj b?liyrifcoz{cm’f laqipﬁ‘gticl %ydroxy acids such as lactic acid, citric acid,
tartaric acid or malic acid, dicarboxylic acids such as maleic acid or succinic acid, aromatic
carboxylic acids such as benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or
triphenylacetic acid, aromatic hydroxy acids such as o-hydroxybenzoic acid, p-
hydroxybenzoic acid, 1-hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-
carboxylic acid, and sulfonic acids such as methanesulfonic acid or benzenesulfonic acid.
These salts may be prepared from compounds of formula I by known salt-formung

procedures.

Compounds of formula I which contain acidic, e.g. carboxyl, groups, are also capable of
forming salts with bases, in particular pharmaceutically acceptable bases such as those well
known in the art; suitable such salts include metal salts, particularly alkali metal or alkaline
earth metal salts such as sodium, potassium, magnesium or calcium salts, or salts with
ammonia or pharmaceutically acceptable organic amines or heterocychc bases such as
ethanolamines, benzylamines or pyridine. These salts may be prepared from compounds of

formula I by known salt-forming procedures.

The invention provides, in another aspect, a method of preparing a compound of formula I

in free or salt form which comprises



X where Ar and X are as hereinbefore defined with a conpound of fornula
11, for exanple using known procedures such as those hereinbefore

descri bedybh@rs@gcti ons of conpounds of fornulae Il and | pb/epihszrs

brom nating the resulting am not hiazole, for exanple using known procedures
or variants thereof, e.g. as hereinafter described in the Exanples.
Conmpounds of fornula V are known conpoénds whi ch are commercially avail abl e
or may be prepared by known procedures. Compounds of fornula VI may be
prepared by process vari ant (A) or (B) as described above. Conpounds of
formula M I be prepared reaction of a .c ound, or fornula I X wth
e sodi tin dePTaR HRETBR -G TRG B of R3] PSS 16 opET A ThIRuFS
forml a phenfl & a 51560 reriRshhdiéro6RELE@uplfehctafy Aespoubedf hanfilnaf ter in

t he Exanpl es. Conmpounds of fonulae VITI and | X are known or may be obt ai ned
by known procedures such as descr ied I@reinafter in the Exanpl es.
Compounds of fornula I and their pha ceutically acceptable salts are
useful as pharmaceuticals. In partigular, they exfibit inhibition of

adenosi ne A2b receptor acti o) i they act as A2b receptor
ant agoni sts. Moreover, in gengral ltfhey selectively inhibit activation of
A2b receptor over the adenosi and A2a receptors. Their inhibitory

properties may be denonstrated in the follow ng test procedures: Adenosine
A2b Receptor Reporter Cene Assay a) Culturing of Chinese Hanster Ovary f
CHO A2binGakIfoksh 8 aqTiQ e%clasmtcrrammeemdhae&fh wheteUft, 2T 23e78%Rd €550 Gs
reporter plasnld dwth a plasnld carr |ng the human
adenosi nereipbefors agd rXJet %engewéfrflﬂm'mw;: ofigdipgvith & spmperadiofd in
Dul beccojosmadi fi ed Eagl e Medi um (DVEM - supplemented with 10%v/v feta
calf serum (FCS), 2mM L-glutamne, 0.4 ng/m L-proline, 1 nM sodium
selenite, 0.5 ng/m Hygromycin B ed 1 nglm Ceneticin - at 37C, 5 % CO2
and 100% hum dity. The cells are lleft to grow to confluence for 4-5 days.
The cells obtained are passag H'ypsi n/ BITA and split at a ratio of
1in S Db) Preparation of cell or lassay Prior to the assay, the CHO A2b
cells are plated onto white 96-wel | Riew Plate tissue culture pl at es
(Packard) at a density of 50,000 cells per well in 50 (err).l of DMVMEM and
the plates are incubated at 37C, 5% CO2 and 100 % hum dity. c) Preparation
of Refergp&e rang H&@I o&%m @@I&U&Qedrw &&Y i hORSuBdchdi®s deRbRA %@?hﬂegeaou gd
oxi de

Xant hi ne Anlne gener ﬂ@ he est compound in dlnEtE%EEfU|

(DVBO) a®@ney sk ﬁq%ealk @sz ’f Gr Etratkodr,| GarerrliprnC kyb a&fbo
p.M thep lii)‘xlylbtr%j i$ Q 51Q¢ @eHehMerca'Tﬂorfvaﬁhd Hetér@c;%ﬁ@gfﬂ\ﬂpoﬁnd?R5ls(ﬁroEw
Assay Buffer (DVEM Phenol Red-free tissue culture nedia suppl enented mnth
10 (err)ﬂ*ﬁﬁﬁlpran1and 10 U m adenosi ne deam nase (ADA). The resulting
solutions (40 (err)l) are WO 02/ 2298

(B) for the preparation of compounds of Formula I where R is optionally substituted phenyl

or a 5- or 6- membered heterocyclic group, reacting a compound of formula

Ar.
N 1
R
v
2/ \ 'Y
X S R

where Ar, R', R? and X are as hereinbefore defined, with a compound of formula

/Z \NH v

Z——Z



10 PCT/ EPO1/ 13378 added to the cells in the appropriate wells, the final
concentration per well being 100 nMor 1 (err)M and the plates are
incubateqm§%2ﬁz g 9% C02 and 100% hum dity. d) LuciferasepReRehi/ghrdene
Assay S'-N-ethyl carboxam doadenosi ne (NECA), an adenosi ne A2b agonist, is
prepared as a 10 nMsolution in DMSO and then diluted to 100 (err),Mw th
Assay Buffer. This solution is serially’diluted in Assay Buffer to give a
series of 10 NECA concentrations from 100 to 0.01 (err).M 10 (err)1l
portions of the resulting NECA solutions are added to the m xtures of
CHO A2b cells_and referepnce or test_ conpound sol utions prepared as
_ descri bed”*&%@gz(ng?‘?éaga%eéa hFE?f“%f?‘ﬁH%ﬂF €f, final concentrations ranging
from10 to 0.0005 (err)Mper well. The cells are incubated at 37C, S % C02
and 100% hum dity for 3 hours to in&;c? reI?ase of cAMP, which then,bi,nds
to CAVP Bi-hdfergthsr rrepqratiowmb)commeuntie of iz dgvbardtess 2axt €F aBNRI Rn» t he
reporter plagghlomBoiPbeRtmhlci ferase. 100 (err)1 of Steady-Go, a
Luci ferase assay substrate from Pronega, is added to all wells to |yse the
cells and generate | um nesce in proportion to the amount of Lucifrease
produced. The plates are left f m niggbm of S minutes before being read
on the | um nescence progr of Td cqqﬁt NXT m croplate scintillation
counter (ex Packard). e at - regponse curves a¥fle plotted fromthe
| um nescence data using XciLyhtybase software and KB val ues for the
ant agoni sts under test aré—T# culated fromthe shifts of the curve at a

Compound VI5Fe Pk Edanfibd W 5 At Sur s iorkeeORA b sBRstFboareclitag,

report er dgeinaivass ayarbosyliexzddyfbe exdnipde derphydride @f ackkadipdidesthd@of, bbwithGy, 17,

[ 77 and PR PLCHBRELrbCONIR GBSt N KRR RuRE 2 G P St oo or

pharmaceutically acceptable salt formalso exhibit inhibition of adenosine
A3 receptor activation, which may be,d nstrated in the adenosi ne A3
recept or (ssafePaELng %\gaeﬁuhawsogépgaig? g’?mlgji’rﬁf'ﬁ%ef Qhealt Fof??e conmpounds of
Exanples 7, 27, 30, 31, 34, 35 and 38 have Kl val ues of 24nM |6nM 22nM
I1.SnM | InM 1OhMand 4nMin this assay. Having regard to their inhibition
of " adenoPResAsIaRE Ao deor Begatricprn an ghganis solgBhdPRPamRier apRRlsFE 8 of
adnosi ne efnbECAPA Qbrtiasy) bYat §RA, asCHFMIILE) duitablef RAddnatempeRnireE reOlevated
pharmaceutically acceptabl e salt form_ hereinafter alternately referred to
as agent demBperaiyiges, fopexample Sogn 34°(pegratives fempesanes of 1beselyent: are useful in
the treatnment of conditions which are nediated by the activation of the
adenosi ne A2b receptor or the adenosine A3 receptor, particularly

i nf | anmatPepsesoyariant &)gney beeasried epsusing keqwib procedires o Grample by képtipg ghe

I nventl OQcJ@%tQ%gﬁléﬁB_i)DHPSﬁ Gn2F s ARNYufteble Geachioh Q&Hpé}gﬂul/es A6k %xi%pltz,he
invention are uséful 1'n the treatnment of i1 nflammatory or obstructive

ai rways dice88és1690%sul ting, for exanple, in reduction of tissue damage,

ai rways inflanmnmation, bronchial hyperreactivity, renodelling or disease
progression. Inflanmatory or obstructive airways di seases to which the
present iPmoeest vasiant §Clappy be adriried iont hsing keewh procsdungh for acastion ph emines gathesi s
includin%mﬁg&Q%&%h&insic (non-allergic) asthma and extrinsic (allergic)
asthma, m thna, noderate asthma, severe asthma, bronchitic asthma,
excerci se-i nduced asthma, occupational asthnma and asthna i nduced follow ng

er aci o T PT e BPforpoBH FRT e regARid W duB Ry RE P RIBLE, 2°0: 21

exhi bi ti ng wheezi ng synptons and di agnosed or di agnosabl e as "wheezy
i nfants", an established patient capﬁgory of maj or medi cal concern and now
"often identified as incipient or earlis se asthmatics. (For conveni ence
this particular asthmatic conditiqn is/referred to as "wheezy-infant

e treatmafiit of asthma w il be

syndrone".) Prophylactic efficacygdn
r\§ﬁverity of synptomatic attack, e.g. of

evi denced by reduced frequencyz

acute asthmatic or bronchoconstrizigr attack, inprovenent in lung function
or inproved airways hyperreactivity~ It may further be evidenced by reduced
requi renent for other, synptomatic therapy, i.e. therapy for or intended to
restrict or abort synptomatic attack when it occurs, for exanple
antiinflamatory (e.g. corticosteroid) or bronchodilatory. Prophylactic
benefit in asthma may in particular be apparent in subjects prone to
"nmorni ng di pping". "Mrning dipping" is a recognised asthmatic syndrone,
common to a substantial percentage of asthmatics and characterised by
asthma attack, e.g. between the hours of about 4 to 6 am i.e. at a tine

normal |y substantially distant formany previously adm ni stered synptomatic

=




“arthritis an

O her inflammtory or obstructive airways di seases and conditions to which

the present invention is applicable include acute lung injury (ALI), adult

respirato I ess syndrone CARDS), chronic obstructive

ai rways OQMV%HgaJlsease (COPD, CQAD or COLD), including cﬁ?ghﬁ@ %%?%chitis

or dyspnea associated therewith, enphysema, as well as exacerbation of

ai rways hyperreactivity consequent to o8her drug therapy, in particular

WO 02/ 2298 12 PCT/ EP01/ 13378 ot her inhaled drug therapy. The invention is

al so app'WIfe@@'AQ 0, tReZt reat pente Qf HereHWeltrd IRfiRdd, Wodll SMfigeh WO fRkfeQBRES! S

i ncludin e.g., acute, arachidic, catarrhal, croupus, chronlc or pht inoid

~ bronchi t ibsommgr t hahisi helogerionr yagr bebefferigdt psies akrpqmaysp@pg@a@eéoq @m ch
the presepjogkMURIAL 6P Nketohed R aﬁat@t&]slyn%ycteamg Hﬁ(h%ftﬁ P de@ilibed in the

i nfl ammatory, commonly occupational, disease ungs requently

acconpanifisamplesai Fhinyeactpn tmayche ezrricdiaut hesite i g presmca ofitks campound of

occasi on t g%ﬁ} I SNep

|nclud|nggng%?&§§§ﬂ5§gmh@?9&gﬁ%5|dq#fnt #i?ﬁi%gﬂ@ﬁ% §€%§¥§?agﬁgﬁlcos+§,

ptil osi s fosngelosis, silicosis, tabacosis and byssinosis. Having regard to

their anti-inflamuatory activity, in particular in relation to inhibition

of eosinophil activation, agents of the invention are also useful in the

treat nentCQmPcemdi; 96 fbinhula dll setre dhidinsas ddich, are eigherelosiwrophindyabe bbtabadth'ycul ar

eosinophl reI SO r f S i nval vin id

eosinophl ﬁ%sg¥ggt|§§90 “ﬁ@ttﬁg %myﬁ?g Ré§?g]ﬁbﬁagxnlogype 6§Pﬁoﬂhllla

as it efﬁenndathe ai rways and/ or Iungs as well as, for exanple,

eosi nophilrel ated di sorders of the alrmays consequentlal or concomtant to

Loffler's syndronme, eosinophilic pneﬁ' nla pa& sitic (in particular

met azoan) infestation (|nclud|ﬁ§“ﬂiqgﬁg eosi hilia), bronchopul nonary

aspergillosis, polyarteritis nodo ncl udi ng ChurgStrauss syndrone),

eosi nophilic granul oma and eosi nophil -rel ated di sorders affecting the

ai rways occasi oned by drug-reaction. Agents of the invention are al so

usef ul i whebeRt andRIend astheteirfHefurerdefared, @tthablehmygisattﬁmdhitb andé h@cﬂroﬂ}bﬁlgs ki n,

for exanp] e psori asi nt act er t|t|s ic de eci.a

o eata Bh pRAREE P SRR tetalerith cnteas N rPACe sh biisath 45 by

Vi ti| i go halvgper Thesdatiioti with deidyl issthidtyiriatamapbe BathibdUs: et shiventipus

erythenatosus IH nB lsqgﬂ ﬁhdergﬁgxg % %llosa acquisita, and other

i nf | amat®r FARPG EPeAgRRE! SBiAE e f SpRPlE pragtion femparatgies 3fe ffm &APMon

may al so thgpdisack baeflthenipeprl Xt thadolveht) %an‘éhﬁﬁﬁyg 85-485C CTREh}drBHSis niad

particul ar di seases or conditions having an inflammtory conponent, for

exanpl e, berefeateroan cloynteditemperenirafor eompla 7@kstootiloh smpgemtuectonysniently at

conjunct%gl%g ggaﬂhoconjunct|V|t|s sicca, and vernal conjunctivitis,

di seases ng the nose including allergic rhinitis, and inflamuatory

di sease in mhlch aut oi mune reacrions are inplicated or having an

aut oi rmu t ' ol ogi cal

di sorders%(@%ngﬁggr% 3%‘?2&5 alg rg?irggkgg%a?%‘%%ghﬁﬁg%é?%% cell anaem a

and idi opat hic thronbocytopeni a), i ¢ | upus eryt hemat osus,

pol ychondritis, sclerodoma, Wgener anul angt osi s, dermatonyositis,

chronic active hepatitis, nyasthenia|gravis,” Steven Johnson syndrone,

i di opat hi ¢ sprue, W O 112/-12298 13-PCT/ EP01/ 13378 aut oi mune

inflanmmat ory bowel disease (e.g. ulcerative colitis and Crohn's disease),

ﬁndocr I navh{ea;t hahn®pahiyas ﬁamf&echeﬁﬁes@ruhsaaé&ﬁpaﬂalo? foﬁhmeqjtl fdr Txa@pleoni C
ypersensi ti

pneunoni ti | tiple sclerosis, primary bi]l 1|ar
ci rrhosi é‘S‘“&:g‘éPWPé’f?‘&ED’@FF aéﬁﬁ%ﬁégtegthegtfy desgribegh Be e’rﬁctmstq feprpetadsafa and
vernal KesahRsomjaHa | Mid bfomihdtifdlBE kdstifing latigbthiab610So$ ex ARk udihE known
Ioneru1on phritis (wth ané Fhout nephrotic syndrone, e.g.

i ncl udi ngrw&gwﬁ%@hwlaﬁeﬁ FL50% egswtﬁreﬁe‘tcafieﬁﬁfl ?ﬁamtbﬁﬁﬁgaplﬁephr opat hy) .
O her di seases or conditions which may be treated with agents of the

i nvention include diabetes, e, g. diabetes nellitus type I (juvenile

di abet es compeuainpkiosauliey jarg kisowsy gempeundgvhichhars (comimsegiallysavailable or may

i schem a/k eR&tdBhPRndWH Btaceémg etbﬁsmtd%f fSMG{k 98 npt'yadtgﬁ thfaré by Bfae@srs hy or
hyper bari ¢ "oxygen-i nduced retlnopat , and conditions’characterised by

el evat ed varitita@dd 1iraB) s edssuibed gbovec tC@tﬂiRﬂHnéﬁf obéarmadla Yfumenderrrpired diich as
gl aucoma....[hen &ff dae g&ln gﬁ'rﬁf dr qgnﬁﬂaqg(e%thoﬁ} tsbﬁldnli]vd%ﬂjt/it% bina c'alﬂ'ip%'uhﬁ 3
inflanmatory conditio for exanple in inflamuatory alirways di Seases, may
be denonstrated in an anlnal nodel , e.g. a nouse or rat nodel, of airways

i nfl anmati on or other inflammtory conditions, for exanple as described by
Szarka et al, J. Immunol. Methods (1997) 202:49-57; Renzi et al, Am Rev.
Respir. D s. (1993) 148 932 939 Tsuyukl et aI J. din. Invest (1995)
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budesoni de, becl anet hasone, fluticasone, ciclesonide or nonetasone, LTB4
ant agoni sts such as those described in US5451700, LTD4 antagoni sts such as
nont el ukaglp BRghegaf i rl ukast, dopanine receptor agonists spehdgi/1337s
cabergoline, bronocriptine, ropinirole and WO 02/ 2298 14 PCT/ EPO1/ 13378
4- hydroxyl -7-[2-[[2-[[ 3- (2- phenyl et hoxy) propyl ] -sul fonyl ] et hyl ] - am no] et hyl
] - 2( 3H) benzot hi azol one and pharmaceutically acceptable salts thereof (the
hydrochl ori de being Viozan - AstraZeneca), and PDE4 inhibitors such as
gA\IY];ngOB(() g@ﬁﬂﬁ( & M, tely. K{slnlge% knBahl ptﬁtdr(]i@% Sl(cg?/dé ({aﬁérﬂﬁﬂ)hﬁ%’:&%ggg? gtﬁé\lﬁﬂ%ples

a cheri ngPl ough), an
(Par ke- Dé%ﬂﬂgoun %f%?‘elﬁfcﬁﬁg apéﬁgr%ﬁ &POYE o TeaY Rfeobiaine iaslkm@vmgwrecesiﬁlres
ant i NUsCafdtHUseatdi®od hereindfBRint the Bkahpler at ropi um bromni de, oxitropi um
brom de and tiotropi um brom de, and %eta 2 adrenoceptor agoni sts such as
sal butanol, terbutaline, salnmeterol and, especially, fornoterol and
phar macednfRiubds AFCERhRp g %ﬁﬂtﬁleﬁhﬁﬁﬁﬁfacetﬁiﬂﬂlycg HIDHS shhed) b %eﬁl Ralt
or solvate form of fornmula | of PCT International Publication
W00/ 751 Pharmgepiticalyo dn pariiculas, they ehibif inhehitionepleddenpsing A2l reserter aqswen@r,am y
conpounds 0fncl N Gyl @&cbéa?rmqong&pemaké% % QAR Wle P el Ry ifinibl ™ | 3

and pharmaceuti ca acceptabl’e s €reo

CO t her apetutain@n agft ARb gecgpiaieowdr uhe gdmaﬁe“els angh A Aadescensorsy | Theie inhibitory

hydr ochl qf. Hﬁ?% esPromet hazme, Ioratidine,
deslorat?ﬁ#ﬁ@msgﬁghenggﬂgﬁ?ﬁ%ﬁgng%®g¥g &hﬁ drochl ori de. Conbi nati ons

of agents of the invention and steroids, beta-2 agonlsts, PDE4 i nhibitors

or LTD4 anf.2d0n SisrIR%RRHSES ciRiagxaml e, in the treatment of COPD or,
partic a2iy——a5g%na"énﬂbr#aﬁrvns—é¥4§g nts of the invention and
antlchollnerglc or antimuscarinic agents PDE4 i nhi bitors, dopam ne
receptor ﬁE}So?Ehnms ant.ag Ogét ey d for exanple, in the
treatnent €useful conbinations of

agents of the i nvention with antl-lnflannatory drugs are those with
anatagonl cheppkine,rece [

"Bl RN O ST SRS s inmaphortec ipemid ip(cRE OGR! Witk
CXCRS par pllamﬂdansdrwnﬁg]ﬂaés haniagaiensdise A2bhreasprdc fravidrngl Bewd (A 2DRICGIHomeSt S

N ([ 4 [ paeerelr R 3 DThisthy AARGHCH FarRHaRY Bty aPMRRA! S nemplomepesd, Wiy 1 | am

i no] phenyiloPs bt feydl | datft ye&hde@SN Z\hMl Dphirythin2 HOW aigAdl- BiprslinemichMosddiem

TAK- 770 and %CR onist scrl d.in US6166037
( )selemte, 0 g;ml ygr mycin g})rrﬁ Gcnetlclijn - at 37°C, 5% CO, and 100%
bumidity. The cells are left to grow to confluence for 4-5 days. The cells obtained are

passaged using trypsin/EDTA and split at a ratio of 1 in 5.

b) Preparation of cells for assa

Prior to the assay, the CHO-A2b cells are plated onto white 96-well View Plate tissue
culture plates (Packard) at a density of 50,000 cells per well in 50 pl of DMEM, and the
plates are incubated at 37°C, 5% CO; and 100 % humidity.

c) Preparation of Reference and Test Compounds

10 mM solutions of the reference compound, Xanthine Amine Cogener (XAC), and the test
compound in dimethyl sulfoxide (DMSO) are prepared. The solutions are further diluted

with DMSO to 100 puM, then diluted to 10 uM, and finally to 250 oM or 2.5 uM with
Assay Buffer (DMEM Phenol Red-free tissue culture media supplemented with 10 pM
Rolipram and 10 U/ml adenosine deaminase (ADA). The resulting solutions (40 pl) are



WO U2/.12298 15 PCT/ EPO1/ 13378 (particularly clainms 18 and 19), WO0O0/ 66558
(particularly claim8), and WO00/ 66559 {particularly claim9). In

accordanc A he foregoing, the invention also provide for the
treatnentagﬂhgﬁggndition medi ated by activation of the adgﬁﬁg?ﬁgm%%L
receptor, and/or the adenosine A3 receptor, for exanple an inflanmatory or
allergic condition, particularly an inflPanmatory or obstructive airways

di sease, which conprises adnmnistering to a subject, particularly a human
subj ect, adfedatlc tdRNif Ghe sppropmat RAIQTthd Mrarebmchtratibd p&GvdllBeMgOrO0 fvidie
formof a pharmaceutically acceptable salt. In another aspect the invention
_ provi des 1dNMe#asoilin @lases aremeybated at $17G § &@eCPornd dP0%orhumidity.or m of a
pharmaceutically acceptable salt, for use in the manufacture of a

medi cament for the treatnent of a condition nediated by activation of the

. adenosi nd) A2uiferasedRnperter Sau¢ Assayhe adenosi ne A3 receptor, particularly an

i nflammatory or obstructive airways di sease. The agents of the invention
may be adm ni stered by any appropriate route, e.g. orally, for exanple in

t he for mS6N-ethyledrbexamidosdgosine (NE&Adnaeaddnbsine AZb agoaispl ie prenared/amaddl y;

by i nhal atjon, .for. e in th [ eat f .,nkla ry-Qr. obstructive
ai rways &Mégts? l?nilﬂﬁﬁlglﬁ?s%?# 311 D¢ %gutteedigongﬁ (25"11\% V‘flﬂlest ¥ n:g”;%ﬁt or Sachwé%lsc

r hi ni ti sserdadlpidilatedyin tAgsdyhBufédtitt give arsebesfiDANEQA thtcehfredwdiyerdm 000 & 0J011C
dermatitis; or rectally, for exa inthe tre nt of .infla ory. bowel
di sease. éOPLP‘_?’H‘é’PS SEWC‘FS,“??@#ﬁﬁéHW‘SHS aegaﬁi?rew#aggxgreaw?@ﬁ% i cal
conposi ticAR ARIMRFdreibroreGUTRPSNEd %mﬁeﬁﬁ?@aﬂedlae deb&@Bed Q'bm@{préiﬁcﬂb'aﬁcdf orm
of a pharmaceuti cal lé acceptable salt, optionally together with a

phar maceded aminutert.clepd aphasnuptionsrrenging frapy 1Qto Q-0 1NF pertwal. cBimpests aieon
may cont g %F§ Qi Bh&k a?ﬁo“ E:bg a%gefbté)"/? ‘l’:%pmzﬂﬁref%rr‘ : 3aB$ bis 't0 fi%@umglga;% ‘of SAMP,

bronchodi”fczlilP or amti hi stam ne drug as rei'nbefore "descri
conposi t inthich thay bbelspb epNE binding) grovan (ERP) ardathe desultant ongfexeinedrpditewich and

techni ques known in th alenic art. Thus, oral] dosage forns_may include
tabl ets &Rfd ‘?P&ﬁ@[l!l’é%s.““&o nﬁ’F%fFEiSoﬁ‘é“fFﬁ‘Fe't olpﬂoc&l Ogéi‘:ia%ﬁél?atai brFicERre 1285 t he
form of GLIRIE: frOmMBRIRES, is d8H&I ©Fall WaRSEa)d¥Bhe 68k a8 ¥n&H & IBMMes@nék in

pat ches. Conpositions for |(2g1al ation may conprise aerosol or other

at omi zablPEoRasHR Fatheopraowt Qfr kcesagrcprodisced| the Riatss arssfi desa srnigym ot S of

the invenfihos soBLOBEHg I rBaPbAGhE HhiBedchfe SR of BVESPbOR MKIT mRfofioMr se
vary dependi ng, for exanple, on the particular condition to be treated, the

|
effect semilipionoapantes (EcPackpd). 1 $9neengatipr edesnoase RaverpaE Rietted from the

adm ni st N@hin@RendeMa®e ﬂﬁhglAcﬁw}Haa@L&naﬁé hid #Q9aRRS fd:0he QhBboRATALS &t | ON
are of the order of 0.1 to 10 ng/kg. The invention is illustrated Ib(y t he
fol | owi ngrExaleplatsl frmnphee shifts3of ChspewNEsaiofa fReFYaWar copgspeprion &Kal so of

formul a B oisfricsficedtcicage -in the following table, the nmethod of
preparation belng described hereinafter. The table al so shows nass

spectrometry(M+) data. The Exanples are ~in free form wth the exception

of Exanples,L9 2 F¢BinpRs AERirboI ek WS 00h Ml ek bénedCl d
and Exanpci%e %3“%&0‘% S flnﬁ fc'he %orr% o} va ngrlldt %NIE?{EI tr%mglr oac%’??%p%med.
assay. For example, the compounds of Examples 12, 15, 16, 17, 27, 35, 36 and 38 have K3

values of 31nM, 20nM, 24nM, 26.5nM, 10nM, 4nM, 17nM and 12nM respectively.

In general, compounds of formula I in free or pharmaceutically acceptable salt form also
exhibit inhibition of adenosine A3 receptor activation, which may be demonstrated in the
adenosine A3 receptor assay described in WO 99/64418. For instance, the compounds of
Examples 7, 27, 30, 31, 34, 35 and 38 have K; values of 24nM, 16nM, 22nM, 11.50M,
11nM, 10nM and 4nM in this assay.

Having regard to their inhibition of adenosine A2b receptor activation, and, in general, their
inhibition of adnosine A3 receptor activation, compounds of formula I in free or

pharmaceutically acceptable salt form, hereinafter alternately referred to as agents of the
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invention, are useful in the treatment of conditions which are mediated by the activation of
the adenosine A2b receptor or the adenosine A3 receptor, particularly inflammatory or
allergic conditions. Treatment in accordance with the invention may be symptomatic or

prophylactic.

Accordingly, agents of the invention are useful in the treatment of inflammatory or
obstructive airways diseases, resulting, for example, in reduction of tissue damage, airways
inflammation, bronchial hyperreactivity, remodelling or disease progression. Inflammatory
or obstructive airways diseases to which the present invention is applicable include asthma
of whatever type or genesis including both intrinsic (non-allergic) asthma and extrinsic
(allergic) asthma, mild asthma, moderate asthma, severe asthma, bronchitic asthma,
excercise-induced asthma, occupational asthma and asthma induced following bacterial
infection. Treatment of asthma is also to be understood as embracing treatment of subjects,
e.g. of less than 4 or 5 years of age, exhibiting wheezing symptoms and diagnosed or
diagnosable as “wheezy infants”, an established patient category of major medical concern
and now often identified as incipient or early-phase asthmatics. (For convenience this

particular asthmatic condition is referred to as “wheezy-infant syndrome™.)

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack,
improvement in lung function or improved airways hyperreactivity. It may further be
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or
intended to restrict or abort symptomatic attack when it occurs, for example anti-
inflammatory (e.g. corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may
in particular be apparent in subjects prone to “morning dipping”. “Morning dipping” is a
recognised asthmatic syndrome, common to a substantial percentage of asthmatics and
characterised by asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time
normally substantially distant form any previously administered symptomatic asthma

therapy.

Other inflammatory or obstructive airways diseases and conditions to which the present
invention is applicable include acute lung injury (ALI), adult respiratory distress syndrome
(ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, COAD or COLD),
including chronic bronchitis or dyspnea associated therewith, emphysema, as well as

exacerbation of airways hyperreactivity consequent to other drug therapy, in particular
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other inhaled drug therapy. The invention is also applicable to the treatment of bronchitis
of whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or
phthinoid bronchitis. Further inflammatory or obstructive airways diseases to which the
present invention is applicable include pneumoconiosis (an inflammatory, commonly
occupational, disease of the lungs, frequently accompanied by airways obstruction, whether
chronic or acute, and occasioned by repeated inhalation of dusts) of whatever type or
genesis, including, for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis,

siderosis, silicosis, tabacosis and byssinosis.

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
eosinophil activation, agents of the invention are also useful in the treatment of eosinophil
related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the airways
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypereosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil-
related disorders of the airways consequential or concomitant to Loéffler’s syndrome,
eosinophilic pneumonia, parasitic (in particular metazoan) infestation (including tropical
eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-
Strauss syndrome), eosinophilic granuloma and eosinophil-related disorders affecting the

airways occasioned by drug-reaction.

Agents of the invention are also useful in the treatment of inflammatory or allergic
conditions of the skin, for example psoriasis, contact dermatitis, atopic dermatitis, alopecia
areata, erythema multiforma, dermatitis herpetiformis, scleroderma, vitiligo, hypersensitivity
angiitis, urticaria, bullous pemphigoid, lupus erythematosus, pemphisus, epidermolysis

bullosa acquisita, and other inflammatory or allergic conditions of the skin.

Agents of the invention may also be used for the treatment of other diseases or conditions, in
particular diseases or conditions having an inflammatory component, for example, treatment
of diseases and conditions of the eye such as conjunctivitis, keratoconjunctivitis sicca, and
vernal conjunctivitis, diseases affecting the nose including allergic rhinitis, and inflammatory
disease in which autoimmune reactions are implicated or having an autoimmune component
or aetiology, including autoimmune haematological disorders (e.g. haemolytic anaemia,
aplastic anaemia, pure red cell anaemia and idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener granulamatosis, dermatomyositis,

chronic active hepatitis, myasthenia gravis, Steven-Johnson syndrome, idiopathic sprue,
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autoimmune inflammatory bowel disease (e.g. ulcerative colitis and Crohn’s disease),
endocrine opthalmopathy, Grave’s disease, sarcoidosis, alveolitis, chronic hypersensitivity
pneumonitis, multiple sclerosis, primary billiary cirrhosis, uveitis (anterior and posterior),
keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic
arthritis and glomerulonephritis (with and without nephrotic syndrome, e.g. including

idiopathic nephrotic syndrome or minal change nephropathy).

Other diseases or conditions which may be treated with agents of the invention include
diabetes, e.g. diabetes mellitus type I (juvenile diabetes) and diabetes mellitus type II,
diarrheal diseases, ischemia/reperfusion injuries, retinopathy, such as diabetic retinopathy or
hyperbaric oxygen-induced retinopathy, and conditions characterised by elevated intraocular

pressure or secretion of ocular aqueous humor, such as glaucoma.

The effectiveness of an agent of the invention in inhibiting inflammatory conditions, for
example in inflammatory airways diseases, may be demonstrated in an animal model, e.g. a
mouse or rat model, of airways inflammation or other inflammatory conditions, for example
as described by Szarka et al, J. Inmunol. Methods (1997) 202:49-57; Renzi et al, Am. Rev.
Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. Clin. Invest. (1995) 96:2924-2931; and
Cernadas et al (1999) Am. J. Respir. Cell Mol. Biol. 20:1-8.

The agents of the invention are also useful as co-therapeutic agents for use in combination
with other drug substances such as anti-inflammatory, bronchodilatory or antihistamine
drug substances, particularly in the treatment of obstructive or inflammatory airways
diseases such as those mentioned hereinbefore, for example as potentiators of therapeutic
activity of such drugs or as a means of reducing required dosaging or potential side effects of
such drugs. An agent of the invention may be mixed with the other drug substance in a
fixed pharmaceutical composition or it may be administered separately, before,
simultaneously with or after the other drug substance. Accordingly the invention includes a
combination of an agent of the invention as hereinbefore described with an anti-
inflammatory, bronchodilatory or antihistamine drug substance, said agent of the invention
and said drug substance being in the same or different pharmaceutical composition. Such
anti-inflammatory drugs include steroids, in particular glucocorticosteroids such as
budesonide, beclamethasone, fluticasone, ciclesonide or mometasone, LTB4 antagonists
such as those described in US5451700, LTD4 antagonists such as montelukast and

zafirlukast, dopamine receptor agonists such as cabergoline, bromocriptine, ropinirole and
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4-hydroxy-7-[2-[[2-[[3-(2-phenylethoxy)propyl]-sulfonyljethyl]-aminolethyl}-2 (3H)-
benzothiazolone and pharmaceutically acceptable salts thereof (the hydrochloride being
Viozan® - AstraZeneca), and PDE4 inhibitors such as Ariflo® (GlaxoSmith Kline),
Roflumilast (Byk Gulden),V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-
Plough), and PD189659 (Parke-Davis). Such bronchodilatory drugs include anticholinergic
or antimuscarinic agents, in particular ipratropium bromide, oxitropium bromide and
tiotropium bromide, and beta-2 adrenoceptor agonists such as salbutamol, terbutaline,
salmeterol and, especially, formoterol and pharmaceutically acceptable salts thereof, and
compounds (in free or salt or solvate form) of formula I of PCT International Publication
No. WO00/75114, which document is incorporated herein by reference, preferably

compounds of the Examples thereof, especially a compound of formula
0]

CH
CH

HN
HO

un
I=

OH

and pharmaceutically acceptable salts thereof. Co-therapeutic antihistamine drug substances
include cetirizine hydrochloride, acetaminophen, clemastine fumarate, promethazine,
loratidine, desloratidine, diphenhydramine and fexofenadine hydrochloride. Combinations
of agents of the invention and steroids, beta-2 agonists, PDE4 inhibitors or LTD4
antagonists may be used, for example, in the treatment of COPD or, particularly, asthma.
Combinations of agents of the invention and anticholinergic or antimuscarinic agents, PDE4
inhibitors, dopamine receptor agonists or LTB4 antagonists may be used, for example, in
the treatment

of asthma or, particularly, COPD.

Other useful combinations of agents of the invention with anti-inflammatory drugs are those
with anatagonists of chemokine receptors, e.g. CCR-1, CCR-2, CCR-3, CCR-4, CCR-S,
CCR-6, CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCRS,
particularly CCR-5 antagonists such as Schering-Plough antagonists SC-351125, SCH-
55700 and SCH-D, Takeda antagonists such as N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-
5H-benzocyclohepten-8-yljcarbonyl]lamino]phenyl}-methyl}tetrahydro-N,N-dimethyl-2H-

pyran-4-aminium chloride (TAK-770), and CCR-5 antagonists described in US6166037
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and benzoyli sot hi ocyanate (1.24m., 9.2mmol) is added dropw se. The m xture
is heated to 40Cwith stirring for |10mnutes then allowed to cool to room
t enper at ulhe agings efothg dprentign magyoheadinisiesechby 2@ dpprioeristegalitej fig- swlliofor
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example in the treatment of atopic dermatitis; or rectally, for example in the treatment of

inflammatory bowel disease.

In a further aspect, the invention also provides a pharmaceutical composition comprising a
compound of formula I in free form or in the form of a pharmaceutically acceptable salt,
optionally together with a pharmaceutically acceptable diluent or carrier therefor. The
composition may contain a co-therapeutic agent such as an anti-inflammatory,
bronchodilatory or antihistamine drug as hereinbefore described. Such compositions may
be prepared using conventional diluents or excipients and techniques known in the galenic
art. Thus oral dosage forms may include tablets and capsules. Formulations for topical
administration may take the form of creams, ointments, gels or transdermal delivery systems,
e.g. patches. Compositions for inhalation may comprise aerosol or other atomizable

formulations or dry powder formulations.

Dosages of agents of the invention employed in practising the present invention will of

course vary depending, for example, on the particular condition to be treated, the effect



Exanpl e 27 :
(3-[2-(Pyrazin-2-ylamno)-S-[1, 2,4]triazol-1-yl-thiazol -4-yl]-benzonitrile)
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R is hydrogen, phenyl optionally substituted by one or nore substituents
sel ected from hal ogen, cyano, hydroxy, C--Cg-al kyl, G -Cg-hal oal kyl,

C~- Cg- al keyy e/ f279¢C8- al koxy- C~- Cgal kyl or acyloxy, or a S gr/feoisssher ed
nonoval ent heterocyclic group, R2 is hydrogen, C--Cg-al kyl, acyl or
-CON(R3)R4, provided that R2 is C~-Ca-al kyl, acyl or CON(R3)R4 when R is
hydrogen, R3 and R4 are each independentdy hydrogen or C~-Cg-al kyl, or
together with the nitrogen atomto which they are attached denote a 5- or

6- nenbered heterocyclic group, and Z', Z2, Z3 and Z4 are each

i ndependently N or CRS, at |east one of thembeing CRS, and RS is hydrogen,
. C~-C8-al kyl or C--Cg-al koxy. 2. A conpound according to claim1, in which
Ar is phenyl optionally substituted by one or nore substituents sel ected
from hal ogen, cyano, |C~-C8-alkyl or G--C8-hal gal kyl.{3. A gonpound

. according to cldim11lin whichf Ar is phenyl opt|lionally subst|ituted by

hal ogen, %ano & C~-|3B- al kyl [greta or %ara to |&he inf/cat ed3 hi azol e ring.
4. A conpbund adCordilfiy to cl@m 1, 2|0r 3, irfq™Wwhich{"® is|fydrogen, phenyl
optionally substfitutgd by cyapo or C~} C4-al kogy, or nonoyal ent 6- nenber ed
N- het erocyclic dgroup.f 5. A conpound agcordi ng [to anyjone off CTains 1 to 4,
in which i's aégrog , C~- Ikylca&gonyl, @3; C6- clycl oal Ryl car bonyl ,
phenyl car bpnyl re gge phen group|ths optiqmal ly bstitéted by

C~- Cg- al koxy, or| hetdrocyclylcarbonyl|in which the heterocyclyl group is 5-
or 6- nenbered gnd hdgs a ringl hetero omseldqcted fromnitlragen _oxygen
and sul fur. WD) 02/ 2298 29 FACT/ EP01/ L3378 6. |A conppund agcording to claim
1, in whi Ar i&zphe | optijepally s stitutegzby h%#ogen gr cyano, R is
hydr ogen, “phenyl{“optilohal | y s{ibstitutfd by cygho or [*-C. ~4{al koxy, or a
nonoval ent 6nenfjer ed |N-heterocyclic gfoup, RZ}is hydfogen,
C~- C~-al kyl car bdnyl, [C3- C6- cylcl oal kyl carbonyl,] phenyl] carbonyl where the
phenyl greup is tidgpally supstituteprby G -@4-al koky, or
het erocyc%l carb%ﬂyl %nere thghet ero%clyl grgp is%- or % menber ed and
has one or two r{ing Hetero atjons selected from nitropgen, oxygen and sul fur,
and either—zZz—and Z3 ZZ4—eacp denogye CH oOr Z
denotes CRS wher|e RS | -C4-al kyl, Z2 denoteg N and Z3 and Z4
each denote CH. |[& A ¥m 1, |4 whid¢B Ar is phenyl

substituted by Hal oge o the Jndicaffed thiazole
i —R—-s—hydr ogen,
Z4 each denotfe CH, or Z
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8. A compound according to claim1, in which Ar is phenyl

hal ogen or cyano neta or para to the indicated thiazole ring, R

substituted by
is

hydr ogen, wigdalis20phenyl car bonyl where phenyl is optionallypgghebiiuted by

C~- C4- al koxy, or heterocyclyl carbonyl where the heterocyclyl

group is 5- or

6- menbered and has a ring hetero atom sgl ected from oxygen and sul fur, and
either Z and Z3 each denote N and ZZ d Z4 each denote CH, or Z
CRS where RS is hydrogen or O -C4-al kyl, ZZ denotes N and Z3 and Z4 each

denote CH. WO 021-t12298 30 9. A conpound of formula XI Ra Rn ~/~~. Z Z~Z

Rl N R2 x~ PCT/EP01/13378 in free or salt form where Ra, Rb, R
, Z3 and Z4 are as shown in the followng table Ra Ro R R2 Z' Z
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N CH3 H ~HCHNCHCH ~
NCHCH~C~ NOCNHHI N CNHNOCH3 HN N HNp
N CHNCHwWN CH30 10. A conpound according to any one of the preceding
clainms for use as a pharmaceutical. 11. A conpound according to any one of
the preceding clains in conbination with an anti inflammtory,
bronchodi | atory or antihi stam ne drug substance, said conpound and said

. drug substance being in the same or different pharmaceutical conposition.
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12,. A pharnmaceutical conposition conprising as active ingredient a
conpound according to any one of clains 1 to 11, optionally together with a
phar maceug acceptabl e diluent or carrier. WO 02/ 2

PCT/ EPUlVéf?g?}ghlﬁ%. Use of a conpound according to any oneggﬁn%lﬂlaﬁs%s 1to 11
for the manufacture of a medicanent for the treatnment of a condition

nmedi ated by activation of the adenosine iAZb receptor. 14. Use of a conpound
according to any one of claims 1 to 11 for the manufacture of a medi canent

for the tpg Hﬁ@ﬁo%pe@iﬁ%‘ﬂ%@i&:ﬂ medi ated by activation of the adenosine A3
receptor. 15, Use of" a conpound according to any one of clains 1 to 11 for

~ the manufacture of a nedicanent for the treatnment of an inflammuatory or

obstructive airways di sease. 16. A nethod of preparing a conpound of
formula | in free or salt formwhich comprises (i) (A) for the preparation

_ of conpoubtrmple 120Nt Gyanprehenyll-5-[152.4 stipzehatyl-yhi tilk4rmethaxpidhepranide 5 S
or 6- ne L ' : $ 0 & _Ahind-&\

2L X 11 BRI Yok, 96 28y, 1985h0H 8 RORPUTsGuidfidh B find

defined i H,L#hiianok1aithixzdld-Habagenitrilpi(@-ASa Gomrpwehdnalry pyridised1Sml). After

111 H2N i s _phenyl ' || it :

Lot VA BT PR RNt SUP S WGy 08 o b
Cy- Cg- hal aalkeétidn, ofCa-s6Bd dlykidiytioC, Washing Kexspli€-wite ethhigll anaindrymgygroosytho titlR
is a S or_ 6- nber al e A ocyclic group, and R is Hor C--Cg
al kyl or ‘(oé“y‘?ug"ﬁ’ Pﬁéwg%fp@hnbc#%cﬁr&mounds of Formula | where R is

opt i onal | Exanifled §,t9tédndRRnigt papard SnalogoBly. menber ed het erocyclic group,

reacting gtaﬁ&%prgﬁggaﬁg p,fegzrurg}f '8 follows:

3-(2-Amino-5-[1,2,4]triazol-1-yl-thiazol-4-yl)-benzonitrile

A mixture of 3-(2-bromo-2-[1,2,4]triazol-1-yl-acetyl)-benzonitrile hydrobromide (1.848g,
5.00mmol), thiourea (0.46g, 1.2mol) in ethanol is heated to 95°C for 8h. The solvent is
removed under vacuum to give a foam which is dissolved in 3M hydrochloric acid. The

product is precipitated as a white powder by the addition of concentrated aqueous ammonia
to pH11. M.S. (MH+) 269.54.

Example 15: 3-[2-(6-Methyl-pyridin-2-ylamino)-5-[1,2,4]triazol-1-yl-thiazol-4-yl}-benzonitrile
3-(2-Bromo-2-[1,2,4]triazol-1-yl-acetyl)-benzonitrile hydrobromide (500mg, 1.34mmol) is
dissolved in ethanol (5ml). (6-Methyl-pyridin-2-yl)-thiourea (208mg,1.34mmol) is added and
the reaction heated to 90°C for 2hours. The precipitate is collected and washed with ethanol
twice. The solid is suspended in water and basified with concentrated ammonium hydroxide
and the resulting precipitate collected and washed with water to give the title compound after
drying. Mass Spec (APCI+) 360.0, m.p.236-237°C.

The thiourea starting material is prepared as follows:

(6-Methyl-pyridin-2-yl)-thiourea

6-Methyl-pyridin-2-ylamine (1.0g, 9.2mmol) is dissolved in ethanol (10ml) and
benzoylisothiocyanate (1.24ml, 9.2mmol) is added dropwise. The mixture is heated to 40°C
with stirring for 10minutes then allowed to cool to room temperature. The solvent is removed
in vacuo and the resulting solid dissolved in 1M sodium hydroxide (15ml) and heated under

reflux for 2 hour. The resultant suspension is filtered and the solid washed copiously with



WO 021 -42298 35 PCT/EP01/13378 Ar ~ .R, IV X S ~R2 where Ar, R, R2 and X
are as hereinbefore defined, with a conpound of fornmula 4 Z~~NH v Z~=Z
where Z', and Z4 are as hereinbefore defined or (C) pot
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reacting a conmpound of formula Ar Z4 ~ ~R1 Z~~ ~ S~N~ VI H ZZ"Z' mhere Ar,
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acyl ating derivative of a carboxylic acid, or with a conmpound of formula
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3-([1,2,4] Triazol-1-yl-acetyl)-benzonitrile :

3-Cyanoacetophenone (10.013g, 69mmol) is dissolved in dioxane (150ml) and bromine added
(3.53ml). The mixture is stirred at room temperature for 30 minutes then the solvent is
removed 1 vacuo and the residue taken up in acetonitrile (100ml). Sodium triazole (7g) is
added and the mixture is stirred at room temperature overnight. The mixture is then filtered
and the solid obtained discarded. The filtrate is evaporated to dryness and the solid residue
taken up in 3M HCI (500ml) with heating. The aqueous layer is decanted from a gummy
residue and washed with ethyl acetate. The aqueous layer is then basified with concentrated
aqueous ammonia solution and the resultant precipitate filtered and washed with water. This
precipitate is dried i vacuo to give 3-([1,2,4]triazol-1-yl-acetyl)-benzonitrile, m.p.172-173°C,
m.s. (AP+) 213.

Other compounds of formula II are prepared in an analogous manner from the appropriate

acetophenone.

Pyrazin-2-yl-thiourea:
Aminopyrazine (2g, 21.03mmol) is dissolved in ethanol (20ml) and benzoylisothiocyanate
(2.82ml) is added dropwise. The mixture is heated to 80°C with stirring for 10minutes then

allowed to cool to room temperature. The solvent is removed iz vacuo and the resulting solid
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thiazol-2-yl}-amide

1-Methyl-1H-pyrrole-2-carbonyl chloride (110mg) is added to a solution of 3-(2-amino-5-
[1,2,4]triazol-1-yl-thiazol-4-yl)-benzonitrile (50mg, 0.19mmol) in dry pyridine (0.5ml). After
stirring for 16h, water (10ml) is added. After 3 days the precipitate is collected and washed
with water. The resulting cake is triturated in refluxing ethanol for 20min., filtered and
washed with ethanol. The solid is triturated with saturated aqueous sodium bicarbonate,
filtered, washed wih water and dried to give the title compound. Mass Spec. (MH+) 376,
m.p.245-247°C.

Examples 4-5, 16, 19 and 23 are prepared analogously.

Example 37: 3-[2-(6-Methoxy-pyrazin-2-ylamino)-5-[1,2 ,4]triazol-1-yl-thiazol-4-
yllbenzonitrile

3-(2-Bromo-2-[1,2,4]triazol-1-yl-acetyl)-benzonitrile hydrobromide (250mg, 0.67mmol) is
dissolved in ethanol (2ml). (6-Methoxy-pyrazin-2-yl)-thiourea (0.67mmol) is added and the
reaction heated to 80°C for 10 hours. The ethanol is removed i# vacuo and the residue
triturated in 3M HCI. The resultant suspension is basified with concentrated ammonium
hydroxide and the resulting precipitate filtered and washed with water then cold ethanol. The
solid thus obtained is triturated with hot ethanol and dried in wvacuo to give the title
compound. Mass Spec (APCI+) 377.1.

Example 38 is prepared analogously.
The thiourea starting material is prepared as follows:

(6-Methoxy-pyrazin-2-yl)-thiourea

6-Methoxy-pyrazin-2-ylamine (0.85g, 6.8mmol) is dissolved in ethanol (7ml) and
benzoylisothiocyanate (0.91ml) is added dropwise. The mixture is heated to 80°C with stirring
for 10 minutes then allowed to cool to room temperature. The solvent is removed i# vacuo
and the resulting solid dissolved in 1M sodium hydroxide (15ml) and heated under reflux for
1 hour. The resultant suspension is filtered and the solid washed with water and a little cold

ethanol. The solid is dried ## vacuo to yield the title compound.
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10%)& (0)- Sf?ie gesgiltig% solid is filtered off, washed with acetone and dried in vacuo at 80°C over P,0s to

give the title compound, m.p. 282°C.
Starting materials are prepared as follows:

3-(2-Methylimidazol-l-yl-acetyl)-benzonitrile

3-acetylbenzonitrile (50g, 0.345mol) is dissolved in dioxane (600ml) with stirring at room
temperature, bromine (17.7ml, 0.345 mol) is added in and the mixture is stirred for 30
minutes. The dioxane is removed in vacuo to give a solid which is dissolved in acetonitrile
(300ml). 2-Methylimidazole (28.3g, 0.345 mol) is added to the solution and the mixture is
stirred for 1 hour, the temperature of the mixture rising to 45°C. The precipated solid is
filtered off, washed with acetonitrile, and slurried with methanol for 1 hour. After filtering to
remove undissolved solid, the filtrate is evaporated in vacuo to leave a solid which is dried in

vacuo at 40°C to give the title compound, m.s. 369 (MH+).

(3-[5-(2-Methyl-imidazol-1-yl)-2-(pyrazin-2-ylamino}-thiazol-4-yl]-benzonitrile):

3-(2-Methylimidazol-l-yl-acetyl)-benzonitrile (13.8g, 0.06 mol) is mixed with pyrazinyl-2-
thiourea (9.4g, 0.06 mol), iodine (15.6g, 0.06 mol) and pyridine (60ml). The mixture is
stirred, initially at room temperature and then at 60°C overnight (17.5 hours). The mxture
obtained is allowed to cool to room temperature and water (50ml) added. The solid obtained
is filtered off, stirred in water (50ml) for 30 minutes, and filtered off again. The resulting solid

is dried at 40°C in vacuo over P05 to give the title compound.
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in free or salt form, where

Ar is a C¢-Cys monovalent aromatic group,

R' is hydrogen, phenyl optionally substituted by one or more substituents selected from
halogen, cyano, hydroxy, Ci-Cg-alkyl, C;-Cg-haloalkyl, C;-Cs-alkoxy, C;-Cs-alkoxy-Ci-Cs-
alkyl or acyloxy, or a 5- or 6- membered monovalent heterocyclic group,

R? is hydrogen, C;-Cs-alkyl, acyl or -CON(R*)R*, provided that R? is Ci-Cg-alkyl, acyl or -
CON(R*R* when R’ is hydrogen,

R? and R* are each independently hydrogen or C;-Cs-alkyl, or together with the nitrogen atom
to which they are attached denote a 5- or 6- membered heterocyclic group, and

Z', 72,7 and Z* are each independently N or CR’, at least one of them being CR®, and

R’ is hydrogen, C;-Cg-alkyl or C;-Cs-alkoxy.

2. A compound according to claim 1, in which Ar is phenyl optionally substituted by one or

more substituents selected from halogen, cyano, Ci-Cs-alkyl or C;-Cg-haloalkyl.

3. A compound according to claim 1 in which Ar is phenyl optionally substituted by halogen,

cyano or C;-Cg-alkyl meta or para to the indicated thiazole ring.

4. A compound according to claim 1, 2 or 3, in which R is hydrogen, phenyl optionally

substituted by cyano or C;-Cs-alkoxy, or a monovalent 6-membered N-heterocyclic group.

5. A compound according to any one of Claims 1 to 4, in which R? is hydrogen, C;-C,-
alkylcarbonyl, C;-Cs~cycloalkylcarbonyl, phenylcarbonyl where the phenyl group is optionally
substituted by C;-Cg-alkoxy, or heterocyclylcarbonyl in which the heterocyclyl group is 5- or

6- membered and has a ring hetero atom selected from nitrogen, oxygen and sulfur.
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either Z' and Z* each denote N and Z? and Z* each denote CH, or Z' denotes CR®> where R’
is hydrogen or C-Cy-alkyl, Z* denotes N and Z’ and Z* each denote CH.

7. A compound according to claim 1, in which

Ar is phenyl substituted by halogen or cyano meta or para to the indicated thiazole ring,

R’ is a monovalent 6-membered N-heterocyclic group,

R*is hydrogen, and

either Z' and Z* each denote N and Z? and Z* each denote CH, or Z' denotes CR® where R®
is hydrogen or C;-Cs-alkyl, Z? denotes N and Z? and Z* each denote CH.

8. A compound according to claim 1, in which

Ar is phenyl substituted by halogen or cyano meta or para to the indicated thiazole ring,

R'is hydrogen,

R? is phenylcarbonyl where phenyl is optionally substituted by C;-Ce-alkoxy, or
heterocyclylcarbonyl where the heterocyclyl group is 5- or 6-membered and has a ring hetero
atom selected from oxygen and sulfur, and

either Z' and Z* each denote N and Z? and Z* each denote CH, or Z' denotes CR® where R®
is hydrogen or C;-Cy-alkyl, Z* denotes N and Z’ and Z* each denote CH.
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in free or salt form, where R?, R®, R', R? Z!, Z* Z* and Z* are as shown in the following
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10. A compound according to any one of the preceding claims for use as a pharmaceutical.

11. A compound according to any one of the preceding claims in combination with an anti-

inflammatory, bronchodilatory or antihistamine drug substance, said compound and said

drug substance being in the same or different pharmaceutical composition.

12. A pharmaceutical composition comprising as active ingredient a compound according to
any one of claims 1 to 11, optionally together with a pharmaceutically acceptable diluent or

carrier.
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14. Use of a compound according to any one of claims 1 to 11 for the manufacture of a
medicament for the treatment of a condition mediated by activation of the adenosine A3

receptor.

15. Use of a compound according to any one of claims 1 to 11 for the manufacture of a

medicament for the treatment of an inflammatory or obstructive airways disease.
16. A method of preparing a compound of formula I in free or salt form which comprises

(i) (A) for the preparation of compounds of formula I where R is optionally substituted

phenyl or a 5- or 6- membered heterocyclic group, reacting a compound of formula

Ar (@)
z“ Z Il
z\ \N X
sz

in the form of a salt, where Ar, Z', Z*, Z* and Z* are as defined in claim 1 and X is halogen,

with a compound of formula

an N—FR' i
2N
R

where R’ is phenyl optionally substituted by one or more substituents selected from halogen,
cyano, hydroxy, C;-Cs-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy, C;-Cs-alkoxy-C;-Cg-alkyl and
acyloxy or R'is a §- or 6- membered monovalent heterocyclic group, and R* is H or C;-Cg-

alkyl or

(B) for the preparation of compounds of Formula I where R' is optionally substituted phenyl

or a §- or 6- membered heterocyclic group, reacting a compound of formula
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where Ar, R', R* and X are as hereinbefore defined, with a compound of formula

4

(z “NH

Z\ / \
z=7'

where Z', 7%, Z* and Z* are as hereinbefore defined or

(C) for the preparation of compounds of formula I where R? is acyl or -CON(R*R", reacting

a compound of formula

Ar
N 1
R
Z /2/_ P
X WS i
z=7'

where Ar, R', Z!, 7%, Z* and Z* are as defined in claim 1 with, respectively, an acylating
derivative of a carboxylic acid, or with a compound of formula CI-CON(R*R?) where R* and

R* are as defined in claim 1, and

(i) recovering the resultant compound of formula I in free or salt form.



