WO 02/ 42298 PCT/ EP01/13378 1 AM NOTHI AZOLES AND THEI R USE AS ADENOCSI NE
RECEPTOR ANTAGONI STS This invention relates to organi c conpounds, their

pr epar at ivomozumxtog hei r use as pharmaceuticals. In one aspeCT/EPtims3Tsr esent

i nvention provides conpounds of formula Ar Z4 /R3/i--N3-N 21 R ZZ

Z1 in free or salt form where Ar is C6- C15 nonoval ent aromatic group,
R1 i s hydrogen, phenyl optionally substituted by one or nore substituents

sel ected from hal ogen, cyano hydroxy, Cl- C8-al kyl, C1-C8- hanaIkyI

Cl- Cs- al koxy, Cl-C8-al koxy-Cl1-C8- al kyl or acy on 0 - nenbered
nonoval ent het%%%ﬁ?%mﬁr%mﬁ@ |U Erﬁﬁd%@?ﬁ f%%P”équWTAG%WTSor
-CON(R3) R4, provided that R2 is Cl1-C8-al kyl, acyl or - CON(R3)R4 when Rl is
hydr ogerlhiR3inzemdidid relates etre horgmde pencgnindy, hlwiirr agepuratiorCland8-thtikylise @s

t oget her mnthgggﬂnltrogen atomto which they are attached denote a 5- or
6- nenbé? ed eterocycllc group, Z1, Z2, Z3 and Z4 are each independently N

or CR5, at |east one of thembeing CRS, and RS5 is hydrogen, CIl-C8-alKkyl or

Cl- C8- al th ficat foll ;
"1 o A e Rl R bR SRRt R SRR branchea”

Cl- C8-al kyl, which may be, fomrexanple nethyl, et hyl, n-propyl,
i sopropyl, n-butyl, isobutyl, se grt-butyl, straight or branched
pentyl, stralght or branche24hexy au t or branched heptyl, or

strai ght or branched oct ?% NG1-c8-al kyl ils C1-C4- al kyl .
"Cl- C8- al koxy" as used héﬁ@ln enotes strﬁight chain or branched
Cl- C8- al koxy whi ch may 7%=

in free or salt form, where

Ar is a C¢-Cy5s monovalent aromatic group,

R! is hydrogen, phenyl optionally substituted by one or more substituents selected from
halogen, cyano, hydroxy, C;-Cs-alkyl, Ci-Cg-haloalkyl, C;-Cg-alkoxy, C;-Cs-alkoxy-Cq-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;-Cg-alkyl, or together with the nitrogen
atom to which they are attached denote a 5- or 6- membered heterocyclic group,

z'\, 73,7} and Z* are each independently N or CR?, at least one of them being CR’, and

R’ is hydrogen, C;-Cs-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 C;-Cy-alkyl.

“Cy-Cg-alkoxy™ as used herein denotes straight chain or branched C;-Cs-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;-Cs-
alkoxy.



be, for exanple, nethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,

i sobut oxy, sec-butoxy, tert-butoxy, straight or branched pentoxy, straight
or brancived otie2eyd oxy, straight or branched heptyl oxy, orPET/ERIIGIIB7SOr
branched octyl oxy. Preferably, Cl-C8-al koxy is Cl-C4- al koxy. WD 02/ 42298
PCT/ EPO1/ 13378 2 "C1-C8-hal oal kyl" as used herein denotes Cl-C8-al kyl as
her ei nbef ore defined substituted by orfe or nore hal ogen atons, preferably
one, two or three hal ogen atons, preferably fluorine or chlorine atons.

Pr ef er abl'§- C&hﬂ@allkall”oal Uspd htlsirﬁien@tbs éJﬂ@gFalbdlashiertembeﬁbrdoslefmd substiduted byt hr ee

fluorine l.or
denot es ?ﬁ (lfsl% %khallo% (glgsél % 93 Ontfég?yngfj Cg]b ?ge%(l?tt% > 5)§esf%fb%§ﬂ aqri?gxy as
her ei nbeboridodeé Iartaﬂs P@éfe@LyaCkﬁx NralcikkgBisaCkOxylkyhsuhstaded by aine, denatres

Cl- C8- al 0X Y7, 83 herehqufg deflned substituted by Cl-C8- alkoxy as
her ei nbelSied T PEE REGRIOMRS 2138S, "y v | car bonyl ", " Cl- C8- hal oal kyl car bonyl " and
"Cl- C8- al koxycarbonyl " as used herein denote Cl C8-al kyl , Ci1-C8-hal oal kyl

or Cl1-C8; t|v y as herei.nbefore i at.t ach rbon
atom to aébé %RW " ﬁéy\“ﬁg rile e“t%erse?h 8@‘5{1 S léelr‘fég}%g%’iﬁbggfweg f or
exanpl e ﬁbstﬁﬁfeallﬂywpag-bl&bx& as\heeiabéidre@finad. Kyl nmay be one of the

Cl- C8-al kyl groups herei nbefore nentioned, optionally substituted by one
or nore hal ogen atons; cycloal kyl carbonyl, for exanple

C3- |08 cyed:pe& K&bﬁﬁ@-@}éﬁﬂko@m?fsms@h[%hﬁ&&ioﬁb@L®Y¢ﬁ—ﬂE&xybiﬁs }ﬁéxeffnble%%f&éfﬂ}ed
cyc oprop cy, ycl o , yc] ohexyl, cycl oheptyl or

cyclooctiﬂsm‘?}te éi é%éﬁh% é&%ﬁ?@g9?Larbonyl havi ng one or nore,
preferably one or two, hetero atons selected from nitrogen, oxygen and

sulfur in the ring, such as furyl carbonyl, nethylthienylcarbonyl or
pyridyl carbonyl; aryl carbonyl, for exanple C6-Cl0-aryl carbonyl such as

benzoyl "‘@{ C?’iﬁl?k léé/ﬂb%ﬁfrlbonﬁvcgmegﬂKﬂémb&ly@S dn@d C@QCg-alkox carbonyl” as used
aryl - kyl carbonyl such as benzyl carbany]| enyfet hyl car bonyl .

"Acyl oxy erag daetr Eer%rar&sdeﬁm%sham A Saﬁ?y?%ﬁgfy 1F%B€Cté‘5@b}’nﬁ dhereinbefore’
Cl- GB- al kfinc@hRAME B¥ ¥ ca%rﬁoﬁjtog%a?dolﬁ?n g:BBY. be one of the Cl-C8-alkyl

groups herei nbefore nentioned, optional

“Acyl” as used herein denotes alkylcarbonyl, for example C;-Cs-alkylcarbonyl where Ci-Cq-
alkyl may be one of the C;-Cg-alkyl groups hereinbefore mentioned, optionally substituted
by one or more halogen atoms; cycloalkylcarbonyl, for example C;-Csg-cycloalkylcarbonyl
where C3-Cg-cycloalkyl may be, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl; 5- or 6- membered heterocyclylcarbonyl having one or
more, preferably one or two, hetero atoms selected from nitrogen, oxygen and sulfur in the
ring, such as furylcarbonyl, methylthienylcarbonyl or pyridylcarbonyl; arylcarbonyl, for
example Cs-Cyo-arylcarbonyl such as benzoyl; or aralkylcarbonyl, for example Cs to Cyp-

aryl-Cy-Cy-alkylcarbonyl such as benzylcarbonyl or phenylethylcarbonyl.

“Acyloxy” as used herein denotes alkylcarbonyloxy, for example C;-Cs-alkylcarbonyloxy
where C-Cg-alkyl may be one of the C;-Cs-alkyl groups hereinbefore mentioned, optionally
substituted by one or more halogen atoms; cycloalkylcarbonyloxy, for example C;-Cg-
cycloalkylcarbonyloxy where C;-Cg-cycloalkyl may be, for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl; 5- or 6- membered
heterocyclylcarbonyloxy having one or two hetero atoms selected from nitrogen, oxygen and
sulfur in the ring, such as furylcarbonyloxy or pyridylcarbonyloxy; arylcarbonyloxy, for

example Cs-Cyp-arylcarbonyloxy such as benzoyloxy; or aralkylcarbonyloxy, for example Cg



substituted by one or nore hal ogen atons; cycloal kyl carbonyl oxy, for
exanpl e C3-C8- cycl oal kyl car bonyl oxy where C3-C8-cycl oal kyl may be, for
exanpl e, wgot/axedopyl, cyclobutyl, cyclopentyl, cycl ohexybPCTEpPClI/BBESPt Yyl or
cyclooctyl; 5- or 6- nenbered heterocyclylcarbonyloxy having one or two
hetero atons selected from nitrogen, oxygen and sulfur in the ring, such
as furyl carbonyl oxy or pyridyl carbonyl oxy; aryl carbonyl oxy, for exanple
C6- C10- aryl car bonyl oxy such as benzoyl oxy; or aral kyl carbonyl oxy, for

exanpl e 65 GeuobCagra8kyiaThaptrry 138l 8s benaylradimy lxy| or@phegaletlivioptay lvamy | oxy
such as Y0 | car bonyl oxy. Preferably acyloxy is
Cl-C4-aI?@?%é%@g%€§g¥§géhg%%%g%ﬁﬂxggggﬁed herein may be fluorine, chlorine,
brom ne or iodine; preferably it is fluorine or chlorine. Ar may be, for

exanpl e, « » QPt | I S b suhsti for
xarpl o, ‘AR 30 kol deicn HRCH] LA, WIRNE, BlodTRE BNk, Ry it
C1- C8- al Kiybrine oGhl@8ae. hal oal kyl, or Ar may be naphthyl. Ar is preferably

phenyl optionally substituted by halogen, cyano or Cl-C8-al kyl, preferably

meta or para to the indicated thiazole ring. RlL may be, for exanpl e,

hydr ogen Arphenyk, Gt éxanglld, \pleodseptiontbyd stlystinatd degnonecqanmyre shhystineays, for

G -C8-al kyl , C1-C8- hal oa) kyl - C8- al koxy, - C8- al koxy-Cl: C3- al kyl

car boxy, it ko R I e i R Moo Rallan oy O T Rt ren
5- or 6- haleatkel,eck Aleiney deyahplechgdr olp ikapefeepbbyn @hetydoomiont iy eebstitagd st er o

atons selected from nitrogen xygen and sul fur, .suc .pyrrol yl,

Cr ¥ azoly BAIOBGRRID Sy Ty PSR o g ot e Riiorted Bkl egl g
pyrazinyl, pyrazolyl, pyrazolinyl, piperazinyl, norpholinyl, furyl,
SRR o T I G R oy A
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g)]/_r gil_ 2?/ igégx@m@d&;l ¥'k %S‘%Z,slr g)grfcﬁyll, _tri;zoly-l,apyr?ci(y){,pg)goagrlrig}yl, p?preridyl, pyridazinyl,

pyrimidinyl, pyrazinyl, pyrazolyl, pyrazolinyl, piperazinyl, morpholinyl, furyl, pyranyl,
thienyl or thiazolyl, optionally substituted by one or more substituents selected from C;-Cg-
alkyl, hydroxy, C;-Cs-alkoxy or C;-Cg-alkoxy-C;-Cg-alkoxy. Preferably R' is hydrogen,
phenyl optionally substituted by cyano or C;-Cs-alkoxy, or a monovalent 6-membered N-
heterocyclic group, preferably a heteroaromatic group, especially pyridyl, C;-Cs-
alkylpyridyl, di(C;-Cs-alkyl)pyridyl, C;-Cy-alkoxypyridyl, pyrazinyl, C;-Cs-alkylpyrazinyl,
C;-Cy-alkoxypyrazinyl or Ci-C,-alkoxy-C;-Cy-alkoxypyrazinyl.

R?> may be, for example, hydrogen, C;-Cg-alkyl, formyl, C;-Cg-alkylcarbonyl, C;-Cs-
haloalkylcarbonyl, C;-Cg-cycloalkylcarbonyl, phenylcarbonyl in which the phenyl moiety is
optionally substituted by halogen, cyano, hydroxy, C;-Cg-alkyl or C;-Cs-alkoxy,
heterocyclylcarbonyl in which the heterocyclyl group is 5- or 6-membered and has one or
more, preferably one or two, ring hetero atoms selected from nitrogen, oxygen and sulfur, or
a group -CON(RR* Preferably R*> is hydrogen, C;-Cy-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, Ci-Cy-alkyl-
thienylcarbonyl, N-(C;-Cs-alkyl)pyrrolylcarbonyl and pyridylcarbonyl.



R2 may be, for exanple, hydrogen, Cl-C8-alkyl, formyl, Cl-C8-alkylcarbonyl,
Cl- C8- hal oal kyl car bonyl, C3-C8-cycl oal kyl carbonyl, phenyl carbonyl in which
the phenWwonwixby is optionally substituted by hal ogen, BPEEB)1/13§TH OXY,

Cl- C8-al kyl or Cl-C8-al koxy, heterocyclylcarbonyl in which the
heterocyclyl group is 5- or 6-nenbered and has one or nore, preferably one
or two, ring hetero atons sel ected fron1n|trogen oxygen and sulfur, or a
group -CON(R3)R4. Preferably R2 is hydrogen, Cl-C4-alkyl carbonyl, C3- O6-
cycl oal kyl carbonyl, phenyl carbonyl where the phenyl group is optionally
substi t Wiggddiyredete, R@%nélﬂ«}fﬁ/y calh 1d?i%f)§fd9ﬁt¥)¢i>é"f&3éﬁﬁﬁ'ﬁ’é h o g@{ &hcr Zalkyl,
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sel ect edof mm%m Wity tclnﬁ mmwe#oah@ wiltichy ghe as@eﬁacé@dfrmyyﬂ@mtm rfymembered

t et rahyd

N e

pyri dyl c@r%ﬁ%ﬂ, ledGIB/M}ZCZ%ﬂ)Fb@F/IEFl@MllIBéﬂ@refﬂraW{eRea Esewhere P3scahckrRd may
each i ndgpgndeat lﬂylbgsr%e&gﬂ}\rl\ﬁi%ﬂ-wtﬁretogXtﬂEP%ﬁﬂ ﬁé éﬂ' ma%?ﬂ 1Jﬁytjo i tﬁeﬁga% her

with the nitfode re attac enot
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het erocyclyl group such as pyridyl, piperidyl, piperazinyl or norpholinyl.
Preferably R3 and R4, where present, are each Cl-C8-al kyl, especially
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of formula | in free or salt formare those where Ar is phenyl optionally

SUbSt! o8 B Dok S95D S AR B YDA PO, PO

Ar is phenyl optionally substituted by halogen or cyano,

R! is hydrogen, phenyl optionally substituted by cyano or C;-Cs-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;-C,-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 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.

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 Z* 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,



menbered N heterocyclic group, R2 is hydrogen, Cl-C4-alkyl carbonyl,

C3- C6- cycl oal kyl car bonyl , phenyl car bonyl where the phenyl group is

opti onal Iwosukeps t ut ed by Cl- C4-al koxy, or heterocycl yl caPODERO1/\BEr e t he
het erocyclyl group is 5- or 6- nenbered and has one or two ring hetero
atoms selected from nitrogen, oxygen and sulfur, and either Z' and Z3 each
denote N and Z2 and Z4 each denote CH, or Z' denotes CR5 where R5 is
hydrogen_or Cl-C4-al kyl, Z2 denotes N and Z3 and Z4 each denote CH. Further
preferreB @6Wﬁ6ﬂﬁ@s of formula | in free or salt formare those where Ar is

phenyl spbskit, Hér%rtapfyoml REER ?flerﬁryaﬂo oBE&ﬁ’all?r shBktifutt P wrecr-egm‘ﬁe;}ed or .
t hi azol e ring, nonoval ent mbered N-heterocyclic group,” R2 is
hydr ogenhaergcusinlosshory] whees the hetaroydidmerwp i Sant 6 Zrmheerdzanddue b riharhsteso CH,

or Z degg&e§k§55ﬁ%mpgg%¥§ana§mh¥d&ggen or Cl-C4-alkyl, Z2 denotes N and Z3
and Z4 each denote CH urt her preferred co ounds of formula | in

free or suher Z'omd &r eachrdpseteiand Z&randsZ| ptrshydenata $1i erug edlﬁnbpts K& oglare or
cyano r 298
PCT/EPg§§?§g%gR%%§O%gl H&ﬁ?%ﬁ%ﬁ@@igﬂhﬁFfﬁégg ‘S%F%ony ere phenyl is
optionally substituted by C C4 al koxy, or heterocyclylcarbonyl where the

het er ocy ected
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each denBtamplkd. or Z' denotes CRS where RS is hydrogen or Cl-(4- aIkyI, 22
denotes N and Z3 and Z4 each denote CH Especially preferred specific
conpounds of formula | are those described hereinafter in the Exanples.
The corrpiihmcdempemctss empreseintby Hyo foruda I areeca@abiab<bfefommi1ig)|aciﬁng:lcﬁmmd saldgli t i on
salts

phar bt PhesbaRe ey Sdofle b SRR vl O P BOCh e  u o

| i ncl udsid hddionf saﬂtlm’fgallcomhdé,offformula I include those of inorganic acids, for
example, hydrohalic acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or
hydroiodic acid, nitric acid, sulfuric acid, phosphoric acid; and organic acids, for example
aliphatic monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid,
propionic acid and butyric acid, aliphatic hydroxy 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-forming

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 heterocyclic 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



exanpl e, hydrohalic acids such as hydrofluoric acid, hydrochloric acid,
hydr obrom ¢ acid or hydroiodic acid, nitric acid, sulfuric acid,
phosphor iw0 avixt98 and or gani ¢ acids, for exanple aliphati eCBEROICEBTSOXYI i C
acids such as formc acid, acetic acid, trifluoroacetic acid, propionic
acid and butyric acid, aliphatic hydroxy 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- chl orobenzoi ¢ acid, diphenylacetic acid or triphenylacetic acid,

ar omat i qyhydr@xyo a6k ?cp%%ﬁnacg chBXgﬁ&)@ftngﬁlﬂh Tvv"l’l@feqll iR oph il ?éMﬂ%‘?&t@H ¢
acid, 1- hydroxynapht al'ene- 2- car oxy Ic acid or hydr oxynapht hal ene- 2-
car boxy|nhend@ra, S-pad- gmhgmdda%mys %&r@ﬁp,argaqtegr@ag@mpﬂ@ of foradad or
benzenesul fonic acid. These salti may be prepared from conpounds of
formula I by known salt-formng pr res. Conpounds of forrmula |I which
contain acidic, e.g. carboxyl, group are al so capable of formng salts
wi th bases, in particular ph caIIy accept Hbl e bases such as those
well known in the art; sui 6Ie uch)%alts include netal salts,
particularly alkali netal or gkkayine earth netal salts such as sodi um
potassi um magnesiumor calciumsalts, or salts with anmonia or
pharmaceutically acceptabl e organi c am nes or heterocyclic bases such as
et hanol am nes, benzyl am nes or pyridine. These salts e be prepared from

conpounds th¢ formppfral salt) elgy al&wdwhabét salt shaveafgwheschu ' eZ’, Fhend i/ exe aon

provide o] la |
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for theibnewaratlon of conpounds of formula | where R is optionally
substituted phenyl or a 5- or 6- Snenbered het erocyclic group, reacting a
conpound of forrmula Ar X O 2\ Z 47" *-N X Il Z2=Z" in the formof a salt,
e.g. a hydrohalide salt thereof, ere Ar, 21,|ﬁ2, Z3 and Z4 are as

N—R
HN"
R

where R is phenyl optionally substituted by one or more substituents selected from halogen,
cyano, hydroxy, Ci-Cs-alkyl, C;-Cy-haloalkyl, C;-Cg-alkoxy, C;-Cg-alkoxy-C;-Cg-alkyl and

acyloxy or R? is a §- or 6- membered monovalent heterocyclic group, and R? is H or C;-Cs-

alkyl or

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

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

Ar.
N 1
Z/ y o
N\
X S R?
where Ar, R', R? and X are as hereinbefore defined, with a compound of formula

a/z \NH v

Z——Z



her ei nbefore defined and X i s hal ogen, preferably brom ne or iodine, with a
conpound of formula S 2 111l H/1~- NR 12 R where R is phenyl

opti onal Iwosukepd t ut ed by one or nore substituents sel ect rdT/EPOIM3BZT 0gen,
cyano, hydroxy, Cl1-C8-al kyl, Cl1-Cg-hal oal kyl, C -C8-al koxy,

Cl- C8- al koxy- Cl1-C8-al kyl and acyloxy of R2 is a 5- or 6- nenbered

nonoval ent heterocyclic group, and R2 is H or Cl1-C8- alkyl or (B) for the
preparation of conpounds of Formula | where Rl is optionally substituted
phenyl —or a 5- or 6- nenbered heterocyclic group, reacting a conpound of

formul a QhelRAV72 N3%0d 74 e a&ermggfgreégefmgi or R2 and X are as hereinbefore
defined, wth & conpound of fornula 4 ZNH Z-Z' WD 02/ 42298 PCT/ EP01/ 13378

7 where Z', Z2, Z3 and Z4 are as hereinbefore defined or (C) for the

pr epar at t(%“ fof hO %%?Qfoo%f OmBYhRs! o VRERRIFE WiRr@®P is Yoy EONEBRRAR?,

reacting a conpou
reacting a compound of formula

Vi
Z\ , T, S H

where Ar, R', Z', 72, 7> and Z* are as hereinbefore defined with, respectively, an acylating
derivative of a carboxylic acid, for example the anhydride or acid chloride thereof, or with a
compound of formula CI-CON(R*R*) where R* and R* are as hereinbefore defined, and

(ii) recovering the resultant compound of formula I in free or salt form.
Process variant (A) may be carried out in an organic solvent, for example an alcohol such as
ethanol, or a tertiary base such as pyridine. Suitable reaction temperatures are elevated
temperatures, for example from 50°C to reflux temperature of the solvent.
Process variant (B) may be carried out using known procedures, for example by heating the
reactants, optionally in an inert solvent. Suitable reaction temperatures are, for example,

from 80 to 160°C.

Process variant (C) may be carried out using known procedures for reaction of amines with

acylating agents.

Compounds of formula II may be prepared by reacting a compound of formula

Ar O
7 Y Vil
27N
\, I
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where Ar }If Z2, Z3 and Z' are as hereinbefore defined, w th hal ogen X2,
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where R" and R? are as hereinbefore defined, with benzoyl isothiocyanate and hydrolysing
the resulting product, for example with aqueous NaOH, to replace the benzoyl group by
halogen. The reaction with benzoyl isothiocyanate may be carried out in an organic solvent,
for example an alcohol such as ethanol. Suitable reaction temperatures are from room
temperature to reflux temperature of the solvent, conveniently 35-45°C. The hydrolysis may
be effected at elevated temperature, for example 70°C to reflux temperature, conveniently at

reflux temperature.

Compounds of formula IV may be prepared by reacting a compound of formula

Ar

X

where Ar and X are as hereinbefore defined with a compound of formula III, for example
using known procedures such as those hereinbefore described for reactions of compounds of
formulae I and I, and brominating the resulting aminothiazole, for example using known

procedures or variants thereof, e.g. as hereinafter described in the Examples.

Compounds of formula V are known compounds which are commercially available or may
be prepared by known procedures. Compounds of formula VI may be prepared by process
variant (A) or (B) as described above. Compounds of formula VII may be prepared by

reaction of a compound or formula IX with the sodium derivative of a compound of
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Adenosine A2b Receptor Reporter Gene Assay

a) Culturing of Chinese Hamster Ovary (CHO) A2b Cell Line

CHO cells transfected with a Luciferase-expressing reporter plasmid (pCRE-LUCI) and with
a plasmid carrying the human adenosine A2b receptor structural gene (pA2bRCV) are
routinely cultured in Dulbecco’s Modified Eagle Medium (DMEM) - supplemented with
10% v/v fetal calf serum (FCS), 2mM L-glutamine, 0.4 mg/ml L-proline, 1 nM sodium
selenite, 0.5 mg/ml Hygromycin B and 1 mg/ml Geneticin - at 37°C, 5% CO, and 100%
humidity. 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 §.

b) Preparation of cells for assay

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 uM, then diluted to 10 uM, and finally to 250 nM or 2.5 pM 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



formula V, e.g. using a known procedure such as described hereinafter in
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substrate from Promega, is added to all wells to lyse the cells and generate luminescence in

proportion to the amount of Lucifrease produced. The plates are left for a2 minimum of 5
minutes before being read on the luminescence program of a Topcount NXT microplate
scintillation counter {ex Packard). Concentration - response curves are plotted from the
luminescence data using Activitybase software and Ky values for the antagonists under test
are calculated from the shifts of the curve at a particular concentration (Kp =

[antagonist]/(concentration ratio -1)

Compounds of the Examples hereinbelow have Ky values below 300nM in the reporter gene
assay. For example, the compounds of Examples 12, 15, 16, 17,27, 35, 36 and 38 have Ky
values of 31nM, 20nM, 24nM, 26.5n1M, 10nM, 4nM, 17aM 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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particular asthmatic condition is referred to as wheezy-—mfant syndrome J)

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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and, in general, their inhibition of adnosine A3 receptor activation,
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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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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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kerat oconjunctivitis sicca~and vernal keratoconjunctivitis, interstitial

| ung fibrosis, psoriatic rthritis and gl omerul onephritis (wth and
wi t hout nephrotic syndrone

e.g. including idiopaghic nephrotic syndrone
or mnal change nephropahy)> O her diseases of conditions which may be
treated with agents of tlhe |d ention incl
mellitus type | (HQuenike di abetes) and d

de—\di abef€s, e.g. diabetes
i as el litus type IT,
di arrheal di seases, al reperf u5| es, reti nopatxﬂy, such as

di abetic retinopathy perbaric o] duced retinopathy, and
aocul ar pressure or secretion of
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ocul ar aqueous hunor, such as igl aucbna.
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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]amino]phenyl}-methyljtetrahydro-N,N-dimethyl-2H-

pyran-4-aminium chloride (TAK-770), and CCR-5 antagonists described in US6166037



The effectiveness of an agent of the invention in inhibiting inflammatory
conditions, for exanple in inflamatory airways di seases, may be
denonst r av@d2/i29&n ani mal nodel, e.g. a nouse or rat nodeCT/ERS/BBTWAYS

i nfl anmation or other inflanmatory conditions, for exanple as described by
Szarka et al, J. Inmmunol. Methods (1997) 202: 49 57 Renzi et al, Am Rev.
Respir. Dis. (1993) 148:932-939; Tsuyukl et al. . din. Invest. (1995)
96: 2924-2931; and Cernadas et al (1999) Am J. Restp Cell Mol. Biol.
20: 1- 8. mﬁétlca@@m glagns 1 & eandnlPn WOR0/EHE5 & (Basticartyu Flabms SdoandneN%@@QI66%59
agents f?%ﬁ‘iﬁ%ﬁ kn 159 ination wth other drug substances such as
anti-inf B hchodil atory or antihistam ne drug substances,
particularly in the treatment of obstructive or inflarmatory ai rways
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i nvention includes a onbi nati on of an ag;%][lof the invention as

her ei nbefwman gabiest Bogeas feeah 2 #RmPoupd pf of {1 free prehedin tedpymaf 2
anti hi st gﬂamcgmgnf YRS ABREsaltS Alnth RGRR asRct %Heqnvém%ﬁtﬁreﬂde@@@olﬁﬁmcﬂwg
subst ance bel ng in the sane or different pharmaceutical conposition. Such
anti - i nf fermvla brip feredgamiardnubie fere pbi dbarmarewigelly eedentable salt, for use in the
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ci cl esoni de or nometasone, LTB4 antagonists such as those descri
US5451708deno¥iDa ARt regrptdss eadion e adenpsine A ukesptorapriticuladly an urkfhlmmatao'p@rm ne
recept or

/ Og%%%g%%ﬁgﬁ%&% <£abergoline, bromocriptine, ropinirole and WO
02/ 42298

4-hydroxy-7-[2-[[2-[[3-(2-phenyl et hoxy) propyl ] - sul fonyl Jethyl]-am no

thyl]-2 I t I I
therebr - (PRECEDER BvaRRnAR, B0 SURLERATY b ep o BREERAAD B SR for
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anti chol llr[temgsaﬂy, for example in the treatment of allerglc rhinitis; topxcally to the skin, for

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



or antimuscarinic agents, in particular ipratropiumbromde, oxitropium
brom de and tiotropiumbrom de, and beta-2 adrenoceptor agonists such as
sal but amwo or/ex2btit al i ne, sal neterol and, especially, forpor/@rPal13arsd
pharmaceutically acceptable salts thereof, and conpounds (in free or salt
or solvate form) of formula | of PCT Ipternational Publication No.

W00/ 75114, whi ch docunent is incorporated herein by reference, preferably
conmpounds of th anpl.es .t hereof, especially a compound of fornmula O CH3
HN CH3 o apd phe apedn @f eipstatien-caln gﬂ}f&%ﬁ%ﬁ% yt dospagsr st oral
Co- t her apigithikGartd 4:Bic$ HBri& S0 UPELABCes i nclude cetirizine

hydr ochl ori de, acetam nophen, clenastine fumarate, pronethazine,

| oratidine, desloratidine, diphenhydram ne and fexof enadi ne hydrochl ori de.
Conbi natfingvenfibn 20@ARIEated b A fbIKGRE ERAmBRS St eroi ds, beta-2 agoni sts,
PDE4 inhibitors or LTD4 antagonists may be used, for exanple, in the
treatnent of COPD or, particularly, asthma. Conbinations of agents of the
i nvention and anticholinergic or antinuscarinic agents, PDE4 inhibitors,
dopam ne receptor agonists or LTB4 antagonists nay be used, for exanple, in
t he tredixmplesdf3®st hma or, particularly, COPD. Qther useful comnbinations
of agents of the invention with anti-inflammtory drugs are those wth
anat agoni sts of chenoki ne receptors, e.g. CCR-1, CCR 2, CCR 3, CCR-4,
CCR-5, @ompa@mndeoRiormubdrwBich erRI® efifarmddR10, CXCRL, CXCR2, CXCR3, CXCR4,
CXCRS, particularly CCR-5 ant ai%pni sts such as Schering- Pl ough ant agoni sts

SC- 351125, SCH
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are shown in the following table, the method of preparation being described hereinafter.

The table also shows mass spectrometry(MH+) data. The Examples are in free form, with

the exception of Examples 10 and 25 which are in the form of salts with hydrobromic acid

and Example 33 which is in the form of a salt with trifluoroacetic acid.



55700 and SCH D, Takeda antagoni sts such as
N-[[4-[[[6, 7-di hydr o- 2- (4- et hyl phenyl ) -

5H benzowyabokxept en- 8-yl ] car bonyl ] am no] phenyl ] - et hyl ] t er€BEparz3ME, N- di et
hyl - 2H pyran-4-am ni um chl oride (TAK-770), and CCR-5 antagoni sts descri bed
in US6166037 WD 02/ 42298 PCT/EP01/1337817 15 (particularly clainms 18 and
19), W00/ 66558 (particularly claim8), "and WO00/ 66559 (particularly claim
9). In accordance with the foregoing, the invention also provides a nethod
for the treatment of a condition nediated by activation of the adenosine
A2b receptor, and/or the adenosine A3 receptor, for exanple an
inflammatory or allergic condition, particularly an inflamuatory or
obstructive airways di sease, which conprises admnistering to a subject,
particularly & human pubject], in needl ther¢of|a conpoupd of fornmula | in
free formor, in the formof g, pharmaggutically acceptable salt. In another
aspect the ignygntion p[gvi deg3ya conpotligd of |Zfmgmula I, |fn free formor in
the form of a|pharmaceptical lly acceptable salt| for usejin the mnufacture
of a nedicanent for the treatiment of condiltipn nediated by activation of
the adenosing A2b recgptor, |and/or the adepos|ne A3 regeptor, particularly
an inflammeg oy or  obpgructi ai rways di seaspr The agemts of the

i nvention ndy|®e admi n|{&SteredCby any propi®aje route, {©.g. orally, for
exanple in the formof|a tabllet or capsule; |pafenterally, for exanple

i nt r avenousty—by—nhptat+or—for—exanpte—m—the—treat fl ammat ory
or obstructive airways|di seade; intranasally,|for exanple in the treatnent
of allergicyy 5nitis; pi cal|llzy to thezskintzfpr, exanplz in the treatnent
of atopic derfqatitis; pr rectlally, fof exanplelin the theatnent of
i nfl ammat or. | diskase. Iin a further aspect the inyention also
provi des a pharmaceuti gal conposition|conprilsihg a conpound of fornula |
in free for-@ in theliflorm qff a phar pEceut i|Talty accepfabl e salt,
optional Iy together witH a pHit maceuti@al | y|Hctept abl e ¢l uent or carrier
therefor. The| conposition ndy contailp a coditherapeuticlagent such as an
anti-inflamafory, bropnchodi|l atory of antifi sfam ne drjyig as herei nbefore
descri bed. Su¢k conpos|tions
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be prepared using conventional diluents or excipients and techni ques known
in the galenic art. Thus oral dosage fornms may include tablets and

capsul eswoormebati ons for topical admnistration nmay taReT/ER&/f36T8M of
creans, ointnents, gels or transdernal delivery systens, e.g. patches.
Conmpositions for inhalation may conprigg aerosol or other atom zable
formul ati ons or dry powder fornul ati ons? Dosages of agents of the invention
enpl oyed in practising the present invention will of course vary
dependi ng, for exanple, on the particular condition to be treated, the
effect WO 02/42298 PCT/ EP01/ 13378 16 desired and the node of

adm nistration. In general, suitable daily dosages for oral admnistration
are of the order of 0.1 to 10 ng/kg. The invention is illustrated by the
foll owi ng Exanpl ds. anpl es 1-[38 Congounds of formufa | which are al so of
formula Ra Rb 4 (R IR ~ZZ\|2 11 $ R A, Z=Z arej;shown in the

foll owi ngrtable, e mgrhod of picgpar atjgon [hei ng descig bed hereinafter.

The tabl e al so shows ss spectrjonetry((M#+) data. The| Exanples are in free
form with the axceptilon of Exanples 10 and 25 whichf are in the form of
salts with hydrorom c|acid and Exanplle 33 which is in the formof a salt

with trifuoroacdatd c agi-d. WO 02/-42298 1E=P01/ 13378
g uoroaceig © Ak 2298 B0 199795
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4- met hoxybenzoyl chloride (0.16m, 1.36 mmol) is added to a sol ution of
3-(2-amno-5- [1,2,4]triazol-1-yl-thiazol-4-yl)-benzonitrile (0. 15g,

0. 56mmol Wo n2/e2y8 pyri dine (1.5nl). After stirring for 2hPCT/EROWBATSt i ONn

m xture is triturated with hot ethanol for 30mlin. followed by collection
of a solid by filtration. Washing the solid with ethanol and drying gives
the title conmpound, ms. (MH) 402, m p3292-294C. Exanples 5, 9, 11 and 22
are prepared anal ogously. Starting nmaterial is prepared as foll ows:

3- ( 2- Am ReeBritionofSpecifiaEpdmpless| t hi azol - 4-yl ) -benzonitrile A mixture of
3-(2-brono-2-[1,2,4]triazol -1-yl -acetyl)-benzonitrile hydrobrom de (1.848g,
5.00mmol ), thiourea (0.46g, 1.2npl) in ethanol is heated to 95C for 8h. The
solvent is renoved under vacuumto give a foamwhich is dissolved in 3M

hydr ochl re
e 11 on 5ppRELE B CPIR My ST 20 Rk Rlb S0 T Y4 RS Bhnadipid e
Exanpl e ﬂSmetﬁo{(ﬂsepﬁoyﬂ/BIhIfgﬂdepw 1@hln-1236/ lInamolh 6y a8dddl P adddlwticaz of 3Y2ydmindriSazol
4-yl]1-b I tyl).-b AN
v obr o ae e ey P Ga et thl <R Rl s 85 b SR, Wit ©
(6- Met hylstigrisrg f;hlr n;hz-tyaa )cezichbmumewré m&ngraie&wlthﬂ@t dtlsaratl dexd 30mih. folewved by

ti heat. t I I ted hed
oELon BRI 12,595 L AR MU RSP Al eSS B e
concentrabﬁ@oamnnm&qMMHyﬂ4@MHM929a&@4&he resulting precipitate collected
and h i t h wat t th tl d aft d Mass S
(APCrei g%ﬁﬁ%yﬁﬁrgz§%6@§%2%¥%¥ﬁ53f %%ﬂ%ﬁ% ngr?lng ng:erlgrlpg pre;Zrege;s
fol | ows: Stdrfind/iabiyial Rypréshired 25 fpllpwi:hi ourea 6- Met hyl - pyri di n- 2-yl am ne

(1.0g9, 9.2mmol) is dissolved in ethanol (10m ) and benzoyli sothi ocyanate
(1.24m, 9.2mmol) is added dropwi se. The m xture is heated to 40C wth

stirring 3LErAANS N, Ea]ﬁhﬁﬂ—lajrlltﬁim 4,521 -Bagbnitfler oom tenperature. The
solvent is renoved in vacuo_ and the resultin

lid 1M d
hydr oxi ded (s ghP-Hebrop-InkhéAltriagdly aﬁ%}vl?égq(z?@@trlfj&riwgﬁog&m@gn igg,

Suspens '1 %o?%la )] #f66da 0d 6k e 2500 B WaSlsEds BeRtd ¥ |95°wifbh SO Pk é@%&ﬁ 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 (Sml). (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



24 water and then with cold ethanol. The solid is dried in vacuo to yield
the title conpound. Mass Spec (APClI+) 168. Exanple 27:

(3-[2- (Pwantm298 yl am no)-5-[1, 2,4]triazol -1-yl-tbiazol PCI/EP01/13378
4-yl]-benzonitrile): 3-([1,2,4]Triazol-1-yl-acetyl)-benzonitrile (150ng,
0. 7nmmmol ) is dissolved in dioxane (640pl) and brom ne (19pl) added

dropwi se. The m xture is then heated at 280C for 6 hours. The resultant

suspension i$ cooled to roomtenperature and the precipitate isolated by
filtrati ovater iy theprwith ppkda@tbanol The solid is dried i vacuo to yield the title compound.

3-(2-bro -1-yl-acetyl)-benzonitrile hydrobrom de, (200ny,
0. 5mol ) Ima%(ﬁ') épﬂﬂfl n et hanol (2m ). Pyrazin-2-yl-thiourea (0.5mmvl) is

added and the reaction heated to 80C for 10hours. The ethanol is renoved
in vacuo mdxpu&w f(SS[iZCiBﬁazthZ -YlainiiodS-[1 (P04 1@ikz6]1- Y-yl-thiSI-HIGH]-behbenifHer | t ant

suspensi on i sified wt oncentrated anpmo m hydr oxi de nd the
resul ti ngz (f.{ﬂ' 20 ﬁv%ﬂlé Herg E‘Ef‘zaﬂ’ﬂ“\ﬁdéﬁ%'&gmpg H‘"?éi &r ‘X‘ts Ox%fteh(ér"fglﬂ

The sol i dnHsmpid @1I9ﬁlgdaddsd ArbBlist. THeamBAuleOs FhMtEhEAQ] i Bb%:: f&n@%ﬁfi, TREP.
>250C, ms, (AP+) 347. ﬁlgnﬁl es 3, 6-8, 10, %14 17- 18, 20-21, 24-26 and

28-31 ar deHitapasusRensipngis caplefl 69 soem tAmRratire ppdthenereaipisnis pralaed be Siswintes
of fornul@ags plecditdtel I3L 2- b%ﬁalzl ﬁgz mﬁitl;?z'bl-@yﬁa&"tﬁ -PERBAESE 1B dHRbIMANS | éZOOm&i
e 39,

3-([1,2,4] Triazol 1’y nzonitrile : Cyanoacet o henone

69mmol ) ikSameldp \fh%fOIVﬁd dp o‘:klmel (AmhnPyragnd- blrtb’rﬁuﬁ@ gheragol)(i3. widad

m xture i8,§bhrk&etdalo BOUMNLLTBRE@EUTEe fPlandf iR hh%}:ubhé‘ncﬁ ‘éﬂeVFé’s‘ifdulss
renoved in vacuo and the residue taken up in acetonitrile Sodi um

triazol e tfitugyteil shoepigbly alnaM EClri The uresuliagt stspepsian ds haaémg tveﬂpemélemr@ted
over ni ght, rﬂ_&ﬁum 5 Rdk § gﬁlhﬁ{gﬁz@w dﬁfédﬁl{ep&l ?xﬁi v ESI gt\/@l't}p%q 'tﬁ&laéoq@d

Theflltratels e porate ryne he sol en up I'n 3M
HCl  ( 500rethangi. tTherrodidthis olma@eéqméocﬁs in varep th giveabatitle dofmpormd, mprAYS0°C,

resi due d ( ;1§Q7WI th ethyl acetate. The aqueous |ayer is then basified
with concentiated ‘aqueous anmoni a solution and the resultant precipitate
filtered Exachplashed8mld,nlvdtet7-18h2@21p24eb pindal & 31 sire prapdradninvacamlegougi ve

3- (1L 2, 4 4d-PA8hs the ¥hp A58 b B IRRNF S ik fac MuRa BT 2- 173C. ms. (APH) 213

Starting materials are prepared as follows:

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 in 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 I 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 i vacuo and the resulting solid



O her conpounds of formula Il are prepared in an anal ogous manner fromthe
appropriate acetophenone. Pyrazin-2-yl thiourea: Am nopyrazine (2g,

21. 03nmoWo by4xpssol ved i n et hanol (20nl) and benzoyl i sot PCDEPEINEETS
(2.82m) is added dropw se. The m xture is heated to 80C with stirring for
10m nutes then allowed to cool to roomtenperature. The solvent is renoved
in vacuo and the resulting solid WO 02/ 43298 PCT/ EPO1/ 13378 25 di ssol ved

in 1M sodi um hydroxi de (30nml) and heated under reflux for 1 hour. The
resul t antdlSSQle%eméM) sodivmf hyidrexidel (3ml) amd heastd undeagbibuk foir thhavat Ehe gasultant

little c i G i ' in.v . [ ' .
corpound. sheareR 35 syed 8d PR Lo whosh M L e RS 1R HEIRHRRE, rhi i
fornul a |drieddn eaquogp aieddithertitlerrompalind o msp.2RAFSP - I Com.-¢. KEP-api38dhF iNbte.
starting ' . ' -15-(2-Mathyl -1 m | .

T o1y - 00 (e Brio UL fortintia e bl (A WIS wpger from the appropriate

3- [ 5- Br ormterfing ppimzi n- 2- yl ami no) -t hi azol -4-yl]-benzonitrile (250ny,
0.698nmmol ) and 2- nethylim dazole (573ng, 6.98muvl) are conbi ned and heat ed
as a nelt at 150C for 16h. The resulting solid is purified by flash

chr omat ogixapdple $36: \(3-¢5 (2 -Meehyliidazelbtrph-argyaginl -yl owte rthiamolpt-PAFber étiuble):
ms. 360 (TCQF, ESt+). Exanples. 1,2 .and 32-34 ar.e.pr red | n anal ogous
manner by3(“E5' % "(Wfra%‘ﬂ'gpﬂmeiﬁ?lﬁzto 4%, 'IP’FEGWHHQEO Hﬁﬂmb%g@?}{?lo@ncﬁng. >

St <['a1rt |( ng rﬂﬁhﬂ[ﬂﬂﬂh?ol@(ﬂﬁxﬁ@ﬁﬁ?&dtlnab afrlehb%mfed and helated as a melt atllgOOC for 16h.|
3-[2-(Pyrgzin-2-ylam.nq) -t hj.a - -benzonitrile : 3-ace enzonitrile
(1. 0g, 6.@%%1%}% s*g]fl%w%m“&l&eé Praftishe Otniiwrﬁp%an@ Hﬁmfﬁemﬁ%weun as a

6. 88mMol )povadeadd 9o 7@ "R niM. BBOGTOF, BSY). stirring. The reaction is stirred
for 30 mnutes, then the dioxane is evaporated at reduced pressure. The
resulting slurry is taken up in ethanol (15m ) and pyrazinyl -2-thiourea

(1.09, 6.133MPNs)1,2 andddert ard pRepaRiCinl MMadafogol® hahlB@t80reh@iont¥ehé BFprdfriate

m nutes, cooled to roomtenperature and the ethanol distilled off at
reduced Pr@eEndeot formulaglY and ¥ suspended in 3M HO and then basified with

anmoni a Wiﬂﬁhg Aterib€are prepared as follows:

3-[2-(Pyrazin-2-ylamino)-thiazol-4-yl]-benzonitrile :

3-acetylbenzonitrile (1.0g, 6.88mmol) is taken up in dioxane (15ml) and bromine (353pl,
6.88mmol) is added dropwise with constant stirring. The reaction is stirred for 30 minutes,
then the dioxane is evaporated at reduced pressure. The resulting slurry is taken up in ethanol
(15ml) and pyrazinyl-2-thiourea (1.0g, 6.88mmol) is added. The reaction is then heated to
80°C for 30 minutes, cooled to room temperature and the ethanol distilled off at reduced
pressure. The solid is suspended in 3M HCI and then basified with ammonia solution. The
resulting precipitate is filtered and washed with copious amounts of water and cold ethanol.
Hot trituration with methanol and subsequent drying yields the title compound, m.p.203-
204°C,m.s.280(ES+).

3-[5-Bromo-2-(pyrazin-2-ylamino)-thiazol-4-yl]-benzonitrile:

3-[2-(Pyrazin-2-ylamino)-thiazol-4-yl}-benzonitrile (1.5g, 5.36mmol) is suspended in hot
glacial acetic acid (10ml) and bromine (0.275ml) is added dropwise at room temperature with
stirring. The resultant suspension is stirred at room temperature for 10minutes. Water (ca.
100ml) is added to the mixture, which is basified to pH9 with solid potassium carbonate. The
resulting precipitate is filtered and washed with water to yield 3-[5-bromo-2-(pyrazin-2-

ylamino)-thiazol-4-yl]-benzonitrile, m.p. 215°C (dec.), m.s. 279 (ES+, M"-Br).



resulting precipitate is filtered and washed wi th copi ous anmounts of water
and cold ethanol. Hot trituration with nmethanol and subsequent drying

yi el ds t veoD2/41208 conpound, m p. 203- 204C, m s. 280( ES+) . 3- P6¥/BP01/13378

rono- 2- (pyrazin-2-yl am no)-thi azol -4-yl]-benzonitrile:

3-[2-(Pyrazin-2-ylam no)-thiazol -4-yl]-benzonitrile (1.Sg, 5.36mol) is
suspended in hot glacial acetic acid (1@m) and brom ne (0.275ml) is added
dropwi se at roomtenperature with stirring. The resultant suspension is
stirred d2theoermpamdecdtfomeuls dV ate pidparetlds an\amalogots manna(rh he sprrdpieatet o

the m xtuyy oﬁ@dscﬁfbﬁnﬁﬁﬂ)ﬁ ?Q[ﬁo pH9 with solid potassium carbonate. The
resulting precipitate 1s Ftered and washed with water to yield

3-[5-brono- 2- (pyrazin-2- ylam no)-thi azoI 4- yI]-benzonltrl le, mp. 215C
(dec.), 79, ( R PO1/ 1 37 er
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added to [a 2$thhtszﬂ-ypfh1&o(Z'y@)meﬂgorﬁmle (50mg, 0. 19mmol ) in dry ridine (0. 5ml After
[124]tr|azol t hi azg yl).- bnzonltrlle ]%

pyri di ne SHEFmnf Iy,&f’ wgaer ( épmﬁrlﬁ Agdebraftesy, ‘Wéttg? P(eE’G’I‘FF‘SC ip §g]§g&écﬁ“ﬁ %‘FdS
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cake is triturated in refluxing ethanol for 20mn filtered and washed

with et harashed A sbppel. jlhe; sql ullSatfﬂélarawﬁtwt%é@ﬂ#&@é@%@ﬁ]}éoﬁfél%dmﬁbonm

bi car bonafi@red, fdsh&l &4h WiRshSEH Wiibd W8 mec{ldiréo@&potugdgwa%s fsp& (M8 37
compound. Mass$ Spec. (MH+) 376, mp. 45 247C. Exanpl es 4- 16, 19 and 23

are prepdredtarid’ogousl y. Exanpl e 37:

3-[ 2-(6- Met hoxy- pyra2| n-2-ylamno)-5-[1,2,4]triazol-Il-yl-thiazol 4-

yl ] benzonitrile 3-(2-Bromp-2-[1,2,4]tri azol - 1- yl -acetyl)-benzonitrile

hydr obr orfixdeple3ohd.6, 82 grerg|are prgpargi agalogeislyn et hanol  (2m ). ‘

(6- Met hoxy-pyrazin-2-yl)-thiourea (0.67mvl) is added and the
Example 37: 3-[2-(6-Methoxy-pyrazin-2-ylamino)-5-[1,2,4]triazol-1-y}-thiazol-4-
yl]benzonitrile
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 iz vacuo and the residue
triturated in 3M HCIL 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 vacuo 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 in 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 2 vacuo to yield the title compound.



reaction heated to 80C for 10 hours. The ethanol is renoved in vacuo and
the residue triturated in 3MHCI. The resultant suspension is basified
wi t h conce@avraresl anmmoni um hydroxi de and the resulting pPETEPRPIBSTS
filtered and washed with water then cold ethanol. The solid thus obtained
is triturated with hot ethanol and dried in vacuo to give the title
conpound. Mass Spec (APClI+) 377.1. Exanpbe 38 is prepared anal ogously. The
thiourea starting material is prepared as follows:

(6- Met hoxy- pyrazi n-2-yl)-thiourea 6-Methoxy-pyrazin-2-ylam ne (0.85g,

6. 8mmol ) ¢ i I j 7, . ' -hj pme NNyl
i's addeZ:I Eé‘r%g%\%fi% .(3’.5;%&2%&M-?[g@aé&ﬁg@%gpﬁgng%g W tdr?§-géliﬂro(ri%¥?ﬂg]- %o(r) ?‘6‘3’1 :
m nut es toehanebdlfomed t 0 cool to roomtenperature. The solvent is renmoved in

vacuo a l.ti olid dissolyved in sqdi hydr oxi m nd
oot ed_ o G MR R RO BV 8 B m R e bR ) £ P RrRG

t he sol i ds swephridd wm boilingpeitassid2Hml)iabd lfidreed hdt tegitamolear sbheiogol i d is dried
in vacuo.to,yield the titl|le,compound. 2/ 42298. PCT/ EPO1/ 1337 27
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cool to rgom erature, n a solid is precipitated. et her
(25m)  Naigeiamiythen acetopt ﬁfgﬁ a d@ﬂéndélmr?ﬂﬁ%%pﬂoﬁlrtt%raél&wagﬁcz LrldndCui  h
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obtained is filtered off, dried,in vacuo and suspended in boiling acetone

(20m). ev&iths tidosmpoundem addedre (5ml) are added and the resul ting
solution allowed to cool to 4C. The resulting solid is filtered off,
washed wi th acetone and dried in vacuo at 80C over P205 to give the title
conpound Sta¥ips mgrzials %FB’?GPFWQ agdellovsal s are prepared as foll ows:

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 mixture
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 P)0s to give the title compound.



3-(2-Met hyl i m dazol -1yl acetyl)-benzonitrile 3-acetyl benzonitrile (50g,
0. 345nol ) is dissolved in dioxane (600mM) with stirring at room

t enper at we 02/4x208vi ne (17. 7nl, 0.345 nol) is added in and POPERIIXI3ETSE | S
stirred for 30 mnutes. The dioxane is renmoved in vacuo to give a solid
which is dissolved in acetonitrile (300nil). 2-Methylim dazole (28.3g,
0.345 nmol ) is added to the solution and2g8he m xture is stirred for 1 hour,
the tenperature of the mxture rising to 45C. The precipated solid is
filtered off, washed with acetonitrile, and slurried with nethanol for 1
hour. Aftgfikiltering to renove undissolved solid, the filtrate is
evaporatéd In vacuo to |leave a solid which is dried in vacuo at 40C to
give the title conmpound, ms. 369 (MH).

(3-[5-(25??%$%tgﬁﬂ%gﬁ§§hmﬁ?yl)-2-(pyrazin-2-y|anino)-thiazol-4-y|]-benzonit

rile): yl'i m dazol -1 -yl -acetyl)-benzonitrile (13.8g, 0.06 nol) is

m xed with pyrazinyl-2- thiouredr(9.4g, 0.06 nol), iodine (15.6g, 0.06 nol)
and pyridine (60nml). The m xture i Ntirregh initially at roomtenperature

and then at 60C overnight (1%45 hgq rsi\ 1“ m xture optained is allowed to
cool to roomtenperature ml)Yadded. The solid obtained is
filtered off, stirred in &% (pOnt%) for 3 minutes, and filtered off
again. The resulting solid 45=dried at 40C in vacuo over P205 to give the
title conpound. WD 02/42298 PCT/EP01/13378 28 Cains 1. A conmpound of
formula Ar Z4 Rl 3i--"N3-M 2 R infree or salt form where Ar is a

C6- C15 ngpg&%$ﬁgﬁtﬁgﬁw@£&g group, R is hydrogen, phenyl optionally
substitute y one or nore substituents selected from hal ogen, cyano,
hydr oxy, AGis ©fs-&hkypbno@lenCgrdmdtisaréyn,, G - C8- al koxy, G - Cs-al koxy-Ci - Cg-
R! is hydrogen, phenyl optionally substituted by one or more substituents selected from
halogen, cyano, hydroxy, C;-Cg-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy, C;-Cg-alkoxy-C;-Cg-
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 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 5- or 6- membered heterocyclic group, and

7', 7%, 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.

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

more substituents selected from halogen, cyano, C;-Cg-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
P p

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, Cs-Cs-cycloalkylcarbonyl, phenylcarbonyl where the phenyl group is optionally
substituted by C;-Cs-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.



al kyl or acyloxy, or a 5- or 6- nenbered nonoval ent heterocyclic group, R2
|s hydr ogen, G -C8-al kyl, acyl or -CON(R3)R4, provided that R2 is

C8- al b p2/ex298 or - CON(R3) R4 when Rl is hydrogen, R3 RPOUERI/BBM each
|ndependently hydrogen or Cl-C8-al kyl, or together with the nitrogen atom
to which they are attached denote a 5- or 6- nenbered heterocyclic group,
and Z1, Z2, Z3 and Z4 are each independeAtly N or CRS, at |east one of them
being CR5, and RS js hydrogen, G -C8-al kyl or Cl-C8-al koxy. 2. A conpound
accordin t%c%fpﬁ‘i’?ﬁdlacc? l%ﬁ"(ﬂlﬁlﬂr n"%"‘ﬁ‘l‘fé‘nyl optionally substituted by one
or nore Mbﬁhéﬂyﬂ@ﬁﬁ&mﬂ?kﬂm&%& bpRulgéP§EHansyano, C -C8-al kyl or
C - CB- hal 3. A caonmpound_according to claim1 in which Ar is phen I
opt i onal |1§/ ig @ﬁ@%ﬁ%t@&nﬁfﬂ‘i’é’%@éﬁ“ Sﬂev%CﬂBY 6¥ang) QrCe- i RYFPx It Brongulentt
t he i ndi qﬁgmrgm%@r&ﬂhag@uﬂ A compound according to claim1, 2 or 3, in
which Rl is thr ogen, henlé optional l‘éd: substijtuted by cyano or

O - C4- al KoxiF, hyskogenmfpoy st EReaborsmber yRoRby rtopel i Rhegtletpong, where the
conpound AeHAr bRy 15 Spidita ngnﬁlbeﬁmgdabmlk Lk sy, iR Hé&&sd}cﬁ%afb%nw%e&eme
Cl- C4- al’kyl'car bony cycl oal kyl car bonyl phenyl car bonyl Wwhere the
phenyl grl@tﬁpoqyglymﬁqua rmﬁf g1 65 mgtbﬁtedta@d hey oepﬂeswalrmﬂxﬁtereratoms selected from

het er ocygliy), ﬂrﬁ%ﬁah@smﬂr g.l\(; he heterocyclyl group is 5- or 6- rrenbered
ero at om sel ect ed from ni t rogen, y%en and sulfur
0

and has a ri

02/ 42298 enlmr/%mm/z 3gzl deporedN apd Zonpé%@a«én@@ptn% o0Z¢ Henates1 CR nwkmp&% Ar
i s phenyl; I | Loty k2] 4 s hydrogen,

phenyl oﬁ% ﬁg%g%q'y rsdl}bs‘*[gl§ lf gd gl%t%gﬁ%ldgg (PZ %Fag?&tgcg a nonoval ent 6-
menbered N heterocyclic group, R2 is hydrogen, Cl-C4-al kyl carbonyl,

C3- C6- cyci oal e where the phenyl group is

opti onal f)y ‘gu%%{xlgl’%f ¢ d’m%% C@(Alncflég%ﬁg or heterocyclyl carbonyl where the

het er ocy Ak pgmhplhsstlﬁeci by hélogaenberaed neatalohpasa vm ehedndicaved thimapldiengr o

atons selected fro fur, and either Z' and Z3 each
denot e nglrf%la novaefols‘ &%@%em?&@%gyé}%%r ’denotes CRS where R5

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;-Cy-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;-Cs-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;-C,-alkyl, Z* denotes N and Z’ and Z* each denote CH.



i s hydrogen or Cl-C4-al kyl, Z2 denotes N and Z3 and Z4 each denote CH 7. A
conpound according to claiml1, in which Ar is phenyl substituted by hal ogen
or cyanowebza4nwe8 para to the indicated thiazole ring, R PCHERIMBAMVal ent

6- menbered N-heterocyclic group, R2 is hydrogen, and either Z' and Z3 each
denote N and Z2 and Z4 each denote CH, or Z denotes CRS where R5 is

hydr ogen or Cl-C4-al kyl, Z2 denotes N arsd Z3 and Z4 each denote CH 8. A
conmpound according to claim1, in which Ar is phenyl substituted by hal ogen
or cyano Sreh sompowtof fogmile<li ndi cated thiazole ring, RL is hydrogen, R2

i s phenyl carbonyl where phenyl isoptionally substituted by Cl-C4-al koxy,

or heterocyclyl carbonyl where tle heterocyclyl group is 5- or 6-nenbered
and has a ring hetero atom%el edted from oxygen and sul fur, and either Z
and Z3 each denote N and Z2 ang ecach denote CH, or Z' denotes CR5 where
R5 is hydrogen or Cl1-C4-al kyl enot es N and Z3 and Z4 each denote CH.
Z\ 211 RX1 Z-Zin free or salt forj

WO 02/ 42298 PCT/ EPO1/ 13378 30 A.conpound of formula XI Ra Rb~ 4 /R
Z4 are as shown in the fol |l owi gl tak e}a_ﬁbR' R2 Z1 72 7zZ3 Z4 CN H H CH

eregR, Rb, Rl, R2, Z', 72, Z3 and

N CH CH N2
2\ o I S R XI
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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

cartrier.
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34 13. Use of a conpound according to any one of clains 1 to 11 for the
manuf acture of a nedicanent for the treatnent of a condition nedi ated by
activati omoof/42b&e adenosine Alb receptor. 14. Use of a chapemedi3amscor di ng
to any one of clains 1 to 11 for the manufacture of a nedicanent for the
treatment of a condition nediated by activation of the adenosine A3
receptor. 15. Use of a conpound accordiidg to any one of clains 1 to 11 for

t he manuf acture of a madécamant for the treatnent of e}n i.nflanmatory or
obst ruct ilde H May sompenad @ccording Ao sy 13y Arclaimedatq Y e actye of a

fornul a IpddieafieBe f" che atdatrh @it M & GOMPdBRSRL by hctivdlioh Wf thbadPiRARR A1) ONn
of corrpounds of formula | where R is optionally substituted phenyl or a

5- or 6- 'PSA®Er ed heterocyclic group, reacting a conpound of formula Ar X 0
4 7\ ZENXI |l 21 1 Z=Z in the formof a salt, where Ar, Z1, Z2, Z3 and
Z4 are as defined in claiml1l and X is hal ogen, W|th a corrpound of forrrula
S H zl ~ Itk RUse aof 3 cpmpepnRacigsding tR aansh%r@@méﬂt tohhifpy theparyfacraedofg

one or noy ey SHast !féruﬁiétéeé&kﬁ%ﬁg Jo%@ﬁ“oﬂ%&g%@d (l%rcyd’ﬁqgtuormég X Ydenosine A3
Cl- C8-al kyl, G -C8-hal oal kyl, C1-Cg-al koxy, al koxy- Cl1- C8-al kyl and

acyl oxy G?CGP!{PH s a 5- or 6- nenbered nonoval ent het erocyclic group, and R2
is Hor Cl-C8-

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 0O
z: I I
za\// \N X
z?:}_1

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

A _g! i

HN N
R

2

where R" is phenyl optionally substituted by one or more substituents selected from halogen,
cyano, hydroxy, C;-Cg-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy, C;-Cg-alkoxy-Cy-Cg-alkyl and
acyloxy or R! is a 5- 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 5- or 6- membered heterocyclic group, reacting a compound of formula



al kyl or (B) for the preparation of conpounds of Fornmula | where R is
optionally substituted phenyl or a 5- or 6- nenbered heterocyclic group,
react i ngveooompesind of fornmula WO 02/ 42298 PCT/ EPO1/ 13378PCBBPOIA33ISR |V N
X S\R2 where Ar, R, R2 and X are as hereinbefore defined, with a conpound
of formula 4 2\ z-Z2 V where Z', Z2, Z3 and Z4 are as hereinbefore
defined or (C) for the preparation of céfpounds of fornmula | where R2 is
acyl or -CON(R3)R4, reacting a conpound of fornmula Ar z 4 NR )\ a'~) -N
VI~ Z H Z2~Z1 where Ar, R, Z Ar Z3 and Z4 are as defined in claim1l

wi th, respectively, an acylating vatipge of a carboxylic acid, or with
a conmpound of formula O - CON(R3) R R3 andV R4 are as defined in
claim1l1, and (ii) recovering thﬁ regdl ta szonpound of formula | in free or
salt form

N

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

4
/Z\ NH
Z\ /
7%=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 I D
z=7'

where Ar, R', Z', Z% 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

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



