; e3e- L<*223T67; 6; TL<,. 21 Apr~l 2003 S Thi azol e-Derivatives i 10 ' The
present invention is concerned with novel thiazole derivatives. The
-derivatives inhibit the binding of adhesive proteins to the syfacgcef
dtfferent types of cell by influencing cell-cell and cell-matri.c
interactions. IS The present inventipn is concerned especially with

t hi azol e WQ90247134ves of fornula (1) ﬁl R R-- (CH-a--~ ~ R3 BCPEPHMES2 n R1
i s RSORS RHNR-HN~R4_ ( (I I ~JCN_. ~ CtVH CHd NC N~ or -RBEN or
RaN ~ ; R2 is Rs CO N~(aryl ene~CH2-~A ~ CH2-~COCH (I1) ; 25 R3 is hydrogen,
al kyl, cycloalkyl) aryl, aralkyl) heteroarvl, carbo:cy, al kymmmmm’wmmmml
aral kyl -O-CO; R4 is hydrogen) alkyl) cycloalkyl, aryl or he 1

and R6 i ndependently of one another are hydrogen) al kyl, cycl oal ky}--or

het eroaryl ; W119. 07. 99 21 April 2003 WO 00l 24724 2 PCT/ EP 824 R~
and R8 independently of one another are hydrogen) alkyl) CYCQ@M’&MM’IM,}WHHI
heteroaryl or R~ and R8 together with the N atons to which t

attached forma 5- to 8-nenbered heterocyclic ring which can car rgeoome or
nmore al Kyl substituents; RO is hydrogen) alkyl or cycloalkyl; 5 RIOis
hydrogen, aryl) aral kyl, heteroaryl, heteroryclylal kyl, carboxyal kyl,

al kyl, cycl oal kyl, al kyl-OCO) aral kyl-OCO) al kyl-CO) al kyl sul phonyl,
aryl sul phonyl or het eroaryl suivaptaigtPetAvpsivegygen) sul phur) -CHCH R |
or -N ;

10
The present invention is concerned with novel thiazole derivatives. The derivatives
inhibit the binding of adhesive proteins to the surface of different types of cell by
influencing cell-cell and cell-matrix interactions.
15 The present invention is concerned especially with thiazole derivatives of formula

(M

N\l\ R2
A-CHl—d R O
S
20  wherein
' Rlis
RS O RS BoHN R7HN
R*= (CHp)p~N—C—N— = RgHN™" or RaN® :
R2is

RQ
—Footftentnerorplra-forshooon o

25
R>  ishydrogen, alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, carboxy, alkyl-0-CO- or
aralkyl-O-CO-;
R4 ishydrogen, alkyl, cycloatkyl, aryl or heteroaryl;
R and R6 independently of one another are hydrogen, alkyl, cycloalkyl or heteroaryl;
Wb/19.07.99



10 a to f are zero or whole positive integers, with a being zero to 2; b
being zero to 4; ¢ and d being zero or 1) with the proviso that ¢ and d are
.not both simultaneously zero; ais zero to S, with the provi spabhpdood is

ot her than zero when d is zero and a is zero to 3 when Ais equal to
-CH=CH-; W¥B%ohshs zero to 3, with 't proviso that f is nopcrepm/oBen A is
oxygen, sulphur or 15 Ro | -N and their pharmaceutically usable salts and
esters. The conpounds of formula | and their pharnmaceutical h usable salts
and esters are 20 novel and have val uabl e pharnmacol ogi cal properties. In

PR UL N A B S S BG40
t hr onbos pordi A dRBYo sk WPRhé N tSmb Bwiich HUYaEE hitached BRELS §- thSURPmBSeE: 9-

av~i 3, av(35, ay(~6, av(3g, .etc.) on the surface on different types o
cel | . The said S8WRSEAGSINENEES GinsarmongpEwrealkylsubstitues cel | - matri x

interactioa§12Rqsﬁﬁﬂggﬁéﬂﬁgﬁrgﬂﬁéﬁﬁhhe treat nent and prophyl axi s of

ill nesses are S nction of the binding of adhesive
proteins t ®RMi t istydedgen, ar g ca kol Bgteﬂoarymaretérswclarta)lgyﬂ,hesbo&ﬁﬂk)b,e used as
vitronectin receptpr antagoni sfs_jn t prophyl ax or freatnent o

neopl asrns, tunﬁﬁvﬁﬁ%ﬁﬁ@?ﬁéﬁ%ﬁh@?tkuﬂ%gﬂ' #ggkﬁﬁyngéoﬂgﬂﬁngywﬁé@Lt's

di sease) di abet isalpheiyl oolpadrbycylsaipbioh@t degeneration) restenosis fol | ow ng
vascul ar in ervgptiog, R orig®h§ glarthritis) fibrosis, 30 kidney failure as
vel | as infecti SnYEALEERPYy Wilrtbss) bacteria or fungi. 21 Apri12003
(oj ects of the preseng!® nvention are the conpounds of forrmula 1 and their
atorenentioned salts &nd esters per se and their use as therapeutically
active substanceﬁ)‘a‘mrﬁcqss for the manufacture of the said conpounds,

i nt er medi at es). pharmaceuti cal . cqonposi tigns, .nmedi canents which contain the
sai d colboum@draaser or ehqle Rosifivednteasrs withhabengzao se 2rinkeingzaio taftisondds,
sol vat es angkig@detSod Qivith e ProORBYhA%Iafd ANdé A5t BB kM REosly B85S & BSero to
especially 1n,é¢g treat nent . or p&ﬁphylaX|s of.) for exanple) neopl asns,
tunour met atA%i e RSP thab s YRENN 2658 HAEP Grivgirs anps areratod whsaghis

di abeti c re¢duappat:-CHBa fE 266968 BAVIE tHProviesSIANDS indt 0b hdth AGs Mas&i! ar
interventioég soriasis) arthritis, fibrosis) kidney failure as well as

i nfections &by viruses, bacteria or fungi, and the use of the 10 said
conpounds and salts for the production of nedicanents for the treatnent or
prophyl axi s of),for exanple) neoplasns, tunour netastasizing, tunour
groc~nh, osteoporosis) Paget's disease, diabetic retinopathy, macul ar
degenerati on)_gestenosis follow ng vascul ar intervention) psoriasis)
arthritis, fibrosis, kidney failure as well as infections caused by

viruses, bagh®iher pRirnhdéfdicallylisaBld shifs Mdes@gpect, the invention provides
conmpounds of formula (1) / ERSs R- (CH2)a---.~ ~ R S wherein Rl is RS .0 Rs

Ra_ (CHti N-ICN ReHN=C-Ror RHN R is (I) R-H\~ or RaN~\C NH ; Rs -f
- C 0- N-- ~(aryl emerldddipdunddtdormat CehMiteldpharmaceutically usable salts and esters are

20  novel and have valuable pharmacological properties. In particular, they inhibit the
binding of adhesive proteins such as fibrinogen, vitronectin, von Willebrand factor,
fibronectin, thrombospondin and osteopontin to the vitronectin receptors (such as e.g. -

oyP3, avPs, ovPs, ovPs, etc.) on the surface on different types of cell. The said

compounds therefore influence cell-cell and cell-matrix interactions and can be used in

25 the treatment and prophylaxis of illnesses which are based on a malfunction of the
binding of adhesive proteins to vitronectin receptors. In particular, they can be used as
vitronectin receptor antagonists in the prophylaxis or treatment of neoplasms, tumour
metastasizing, tumour growth, osteoporosis, Paget's disease, diabetic retinopathy, macular
degeneration, restenosis following vascular intervention, psoriasis, arthritis, fibrosis,

30  kidney failure as well as infections caused by viruses, bacteria or fungi.



25 R3 is hydrogen, alkyl) cycloal kyl) aryl) aral kyl, heteroan~l) carboxy,

al kyl -O-CO or aralkyl-O-CO; R4 is hydrogen) al kyl) cycl oal kyl) aryl or
-heteroaryl; R5 and R6 independently of one another are hydrogen) al kyl)
cycl oal kyl or heteroaryl; 21 April 2003 3a R~ and Rg |ndepe@pg%lmopf one
anot her are hydrogen) al kyl, cycl oal kyl or heteroaryl or R~ and t oget her
with the N atons to which they are attaghed forma 5- to 8-nmenbered

het erocyclic ring |Ivhich can carry one or nore al kyl substituents; RO is
hydr ogen, al kyl or cycloalkyl; 5 R10 is hydrogen) aryl, aral kyl)

het er oar yI ) het ol | al kyl ). carboxyal k al kyl cI oal kyl ,

al kyl - F’ '%‘/ @‘E@’ese Q‘Ryﬁ“‘@@‘% cth “éRHUBHE)ﬂSIﬁOfmaMag%ﬂpﬁ@Fm or
heteroaryl &uhﬁhmerabshl,ts Ad&ewpegeaandsmephubas th@l’:l{:v@lxhd%l153agtlw:1.£i)l>sil.arrm!§J a atof
are zero or vvhoe85|t| ero to 2; bbelng zero

R0 a7 oL anBr AR 65 Be Bl S5 IF e b s By Ohedia . Biumacetrgnot bot i

si mul t aneoushpositirrs, madicanaes which cGntam the stideoprpovindq thdiadaltdorestet fher t han
zero when e i Ais ual 'andfis
Zoro 1 ooh el qrRehf Aedal® FITh e, e ARG kMR o AR o 15 ol phuy
or Rio | - HNingsss, t&rpeﬂlﬂ“)plhahﬂueieutem@d pryphglais ef, fcaiebcsmphdne@laems tuhBu@ second

t f d
of 1 or ul a1 R AR, RO P A0 Lt 6o e PR s

20 R a l~ CISUQIX\VFﬂtW)OSWf‘PlW“aT'E ¥asiyler Uﬂelt"i-'mlofnopmniaas,ﬁsthntls, fibrosis,
N- (aryf enelginsy (e as woll e B d ﬂ%l&sehbgcterna %M"fuﬁ@n YK %} ge)of%g a and

d to f have the significance given a ove C I'S equa al kyl
or aral p<9| said cgmpmmqspngg{}g for the production ofmedlcaments for the trcatment or

prophylaxis of, for example, neoplasms, tumour metastasizing, tumour growth,
osteoporosis, Paget's disease, diabetic retinopathy, macular degeneration, restenosis
following vascular intervention, psoriasis, arthritis, fibrosis, kidney failure as well as

infections caused by viruses, bacteria or fungi.

15
In one aspect, the invention provides compounds of formula (I)
RZ
/
CH2)6-< m
wherein
RLis
5 6
20 |R ? Ff I:‘7HN\C N— R7HN\C NH—
= (CHy"N—C—N— = RgHN or RaN%
R2is

RQ

R3  ishydrogen, alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, carboxy, alkyl-O-CO- or
25 aralkyl-O-CO-;

RY  ishydrogen, alkyl, cycloalkyl, aryl or heteroaryl;
R and RS independently of one another are hydrogen, alkyl, cycloalkyl or heteroaryl;



3b In a third aspect, the invention provides a pharnmaceutical preparation
contai ning a conpound of this invention and a therapeutically inert
carrier. 5 1In a fourth aspect, the invention provides a pharnmaceuti cal
preparation descri bed above, which additionally contains one o nnig
conpounds which are selected fromthe group consisting of antiééﬁﬁ' %ﬁts,
fibrinolytics, conpounds as nentioned akpve as well as nedi canents for the
prophyl axis and therapy of illnesses which are based on a nal function of

t he bi ndi ng of adhesive proteins to vitronectmreceptors. 10 In a fifth
aspect, t he R/ nvdRSiiodepondentld ebondmmottee awthydorgpointigs cplotikd ophasmntyl or

i nvention fqQr t producti.on, of nedi ca ts. In a sixth aspect, th
i nvention pggﬁp @gtPH% AU PegﬁﬂﬁEUﬁdgﬁaTaFHé“ﬁ?%QﬁﬁﬁbKSa?hVBhFFBﬁ”F@r t he
production of medeeas®aicidgathidh@niciepbiest manhligl aphiMtaxiss of neopl asms,

tumour netastasi zing, tunmour growth, osteoporosis, Paget's disease, .
di abet i ¢ retR’nopds hydrogeacalkdor gslyahah at i on, restenosis fol | owi ng vascul ar

i ntervention,gpsoniasis, arthritis, fibrosis, kidney failure as well as

i nfecti o%s gggsebftﬁ' r?ﬁeP’Li’é@sa,'alkgclieé"rrP%fy{)?‘eﬁ‘e[ﬂ‘fé?hylélggl?’/C"’rr %’ﬁé@‘ﬁ'vel y, for the
producti on of conllgbppdeilyl) atkeldOe@DE Rtdkyl ZD-AY, dkdeV@nitkyRsipheiyl, drhle

i nvention provid§& Oﬁég ﬁ&m%Q-ELFECtiVe anount of conpounds of the present
i nvention for thé& Hanufacture or & ﬂ%%icanent for the treatnent and
prophyl axi s of i i{f ovegeesulpharctCle@Hbased on a nal function of the binding of
adhesi ve proteins to vitronectin receptors. 25 In an eighth aspect, the

i nvention provides a uge of an effective anount of conpounds of the present
invention for the manufj@acture of a nedi cament for the treatnment and

prophyl axDs of né¥pl asns, twunour metastasizing, tunmour growt h,

0St €0por 0Si Sy 1739Eters o REEPSsitivd i e é,%iﬂ%l&éﬂ%ﬁ—@bﬁ 2;%%%“&@:0489?8%@&' on,
restenosis follow ng vascular 30 intervention, psoriasis, arthritjs,
fibrosis, kibmegzerapr Lrathdbe proviso that e ﬁ%gtﬂrm beshusmyltpgeopsly peyeie isgereter i a
or fungi.  2Lvidhk brAA83hAG ik BihePthaRZESAMendER GEdoRindQs 116 td $Whkn AlikY! ",

alone or in conpinatio signifies a straj ght-chain _or branched-chain al kyl
group with 1“‘1‘{;[)‘8’ g ';ét‘%Erb‘,ze'ﬁﬂ'téfe’eWéfB%‘:g%roé’tng]i‘aé s R Z5TR vefpen A is oxygen,
branchedi&hajuiplalckeyl group with 1-4 carbon atons. Exanpl es of

strai ght-chain and branched Cl-Cg al kyl groups are nmethyl, ethyl, propyl)

i sopropyl) butyl, 5 isobutyl, tert.-butyl, the isoneric pentyls) the

i soneric hexyl sptthe isonmeric heptyls and the isoneric octyls) preferably
met hyl) ethyl, tsopropyl and tert.butyl. The term "cycloal kyl", alone or in
conbi nation, stiymfies a cycloalkyl ring with 3 to 8 carbon atoms and
preferably a c clpalkyl ringwth 3 to 6 carbon atons. Exanples of 10 C3-Cg
cycl oal kyl aP@¥3VEP@ﬁ?ﬁ%ﬁ?%mﬁﬁPﬁWFUEVEWHbﬁéﬁyI, di et hyl - cycl opropyl ,

cycl obutyl, nethyl-cyclobutyl, cyclopentyl, methyl-cycl opentyl) cycl ohexyl)
met hyl - cydohexyl , 1t# ?Fﬁ?‘}ﬁ‘)ﬂspeé&z&*led‘FYéRS‘/‘ln,P“&Wélﬁ@ﬁ?%?If"réng“Wg’FB‘b%‘tf)?I ,

preferably cyehgpadbytormangl, Raichipfdebs3 tbMprisSRRAME ¥ kompdand BEthé irduiaal koxy",
al one or iri conbination, signifies an al kyl ether group in which the term

"al kyl" has the previously given significance, such as netho:cy) ethoxy,

n- propoxy) isopropoxy) n-butoxy) isobutoxypy eqagytoxy and tert. butoxy)

gLeffrag%g ne}boxyland et hoxy. nb?l pr N 00124524 r PCTIEPg?LOF824
e ter aryl", alone or in conbi N)a OgzHa phenyl or napht hy

group which optionally carries ope or nore bstituents each independently

selected fromallyl, al koxy) hal ogen, car?ﬁﬁx) al koxycar bonyl ,

am nocar bonyl ) hydroxy, am no, vitro and i ke, such as phenyl) p-tolyl,

4- met hoxyphenyiih af ab8hd of thdfopeRhenyl ) 4-fl uorophenyl) 2 5 chl or ophenyl

3-chl orophenyl’) 4-chlorophenyl) 4-hydroxyphenyl, 1-naphthyl) 2-naphthyl.

Al koxy- phenyl s and chl orophenyls are preferred, especially phenyl and

ortho-, neta- and par 9-m)nochlorophenyls) specially para- and _

nmet a- chl or ophenyl an ar a- and”Fpt%gE%Ro é- enyl. Phenyl is particularly

preferred. 10 The ter %¥VP@%y Caﬂ 0 fg 6rPRAL i on, si (i es a

group of the formula '-Oaryl in whichthe*termf'aryl” has the previously

gi ven significance. Thg %ern1"aralky!") al one or in conbination) signifies

an alkyl or cibhich RYIR QUOLMAoNRYE MU Sighiffl el ehRin bt i€ U BN 1My ogen

atomis replacad bz an aryl group as 15 ﬁreV|ou y defihe f such as, for

exanpl e) benz{l s dkpoeapllet hyl and the |ike) preferably benzyl. The term

"aral koxy", alone or in conbination) signifies an aral kyl group as

previously defined in which one hydrogen atom of the alkyl part is replaced

by an oxygen 20 atom which carried the free val ency. Benzyloxy is

preferred. The term"arylene'", alone or in conbination, signifies a

phenyl ene or a naphthyl ene group which optionally carries one or nore

. .



25 carboxy and -CO- O CH -CO O al kyl. Exanples are ortho-) neta- or para-
phenyl ene, the tolylenes, the nmethoxyphenyl enes) the tert.

-but oayphenyl enes) the fluorophenyl enes, the chl orophenyl ene3l) Apiii€003

hydr oxyphenyl enes, the napht hyl enes the benzyl oxyphenyl enes etc. Preferred
are neta- and para-phenyl enes, with the substituents of the phenyl ene
previously given by the definition of BRE standing neta or para to one

anot her and whereby 30 in addition one or mare substituents selected from
al kyl, cycloal kyl, hal ogen, hydroxy, am no) aryloxy and al koxy-al koxy and
preferably al koxy, carboxy and - an be present on the
Byl eno 11 ng. - EoadiE] e epien p dosha i hrry el PEBERRERE Mo car ry
one of the qipoumiuflihs Machridn sndasthérhpeatidaly Gerticlreiepphenyl ene ring and in this
case there are nost particularly preferred the neta- and para-phenyl enes
whi ch 21 April 2003 WO 00124724 $ PCT/ EP99107824 carry met hoxy) carboxy
or -CO G CHZ- CO Ragbimt aspdit, &Htﬂm&hﬁcmyﬂr@sﬁdks @ipngmaedatlm pt&]%ilatﬁﬁl’d&cﬂb&lnw ene are

articul arl erred.. e term "heteror e |nation

DR ani 11 co. boe SriehfigrhlY poriiy oo GHEUE by BBy P B st §orgh 0 merer ed
het er ocydg gmmnﬁamF?E g}ﬁlcea”gegﬁt@_ ﬁHﬂthlyhﬁI &ﬁ@g&id@ aSmétiofel Hevd dsavellak t r oge B)
oxygen and su esired) it _can be_ subst one Qr more carbon
at )(;?ns by harf’f)‘g‘g‘ﬂ)emél ?Nﬁ’%pr%wg’%{?)am{ﬁ?ﬁra@f?fﬂ g 8’#"“@ g’ass’: EBATRFYHPR r ogen
atom (i . e. - dfithe bildingétladhesive protedal th yitronsattdseptks.ar bonyl ,  al kanoyl , phenyl or
phenyl aJlyl or on a tertiary nitrogen atom (i.e. =N) by oxido, hal ogen)

al lyl, cl oal kyl and al koxy ire 10 preferred. Exanples of such heterocydyl
groups are pyrr ohmiadifthydspect) tHRehvedtiohyprovides PR s dfitympouiias GMRd preyeht)

t hi onor phol i n rol i m.dazo (e.g. imdazol-4-yl)
l-benzyloxy?§¥ﬂ§%§¥1Wﬁﬂ%?§ﬁ“£f§F§fm%?FazolyI) pyridyl) pyrazinyl,
pyri m di nyl) hexahydropyrimdinyl, furyl) thienyl, thiazolyl) oxazolyl)

t hi azolyl, indolyl (e.g. 2-jndolyl inolyl (e.qg. 2guinolyl) 3-quinolyl)
et So) . qui ot Piayshs %Baﬁ&ith%lrwnx?%ﬁrgvc‘ﬂ?.tﬁ%%aa\( Sstopiadgt e b o 1 MO
t et r ahytd odimbén@iby for (12 .pBodudtion, @nﬂdiﬁ:z&ﬁd’n&h}ﬁdﬁ@ﬁ&ﬁﬁéﬂt &l ptdphylaxis of
1,2,3,4-tetrahydroi so uinalX g] 1,2,3,4-tetrahydrqg- & 0XO0- |§ %uinolyl)
and qui noxalSCRYI™S; EPpiatasizing § OB EraWthedtraPARStH FRgFE S dis@sk diehsticy

pi peri dyl aﬂadn@ymy ditdcular degere@dtioh, rORdnBEi ORIIYWing vadcﬁxﬁkan@fvemrbnplsmhasrsatl on,
5|gn|f|es th onpaunds 2 mhlch fall under the de&nitian of

"het er ocycl ¥t “& <mﬁﬂeﬁwn§ mEﬁFW? ehifechionsepys WrugssRAcieRR & R e

Pr ef erred adrd, fespeatindlyd foraiEpeddactioniof gresapiag hlbicymenst | dyl . The term

*am no",. al one or in conbi nation, signifies a primry, secondary or
tertleu%P am no group bonded via the nitrogen atom with the secondary am no
group 25 carryi nmaa;aveatﬂqsbecqnhedmhmmlﬂrwldesubsdoftauefﬁctxwainduheoﬂ ertiary am no
group carryl rivo |n1 ar. or r ent Kyl cIo K substituents
o °t he oo tbobads 35 e Biesd b For BsdnuBerith R s SRt e el ' 1o
exanpl e, I\hﬁ)prd]ihﬂhxdh afiilne3es @thichlafa Babed, on dinabffigtion 6T the pinding biudhésiveno,

net hyl -etyl a h}@¥rrolld|n 1-yl or piperidino etc.) preferably am no,
dlnethylan1ﬂ865ﬁ QrACRNA SERPISY " particul arly primary amino. 30 The term

"hal oge2s’ signifies fluorine) chlorine, bronlne or iodine, preferably

chlorine. The te yl - n|f| ester up in which
allyl is as prevé‘c?ﬂﬂgb&fgpeaém‘évﬁ pf‘?'uw 85%60 gflfer?‘gi’%%}’?o“gts‘%er et hyl
ester) the écm@nmdsofmecpmént ﬁﬁérﬁibnﬁﬁduetd‘i:ﬁufaﬁtﬂfmjfhmedlcﬁﬂcnt\mﬂﬂe tE2BgntNO

001 24724 6 PgT() %9107 2. IQyHy# es}g& r oups gge %

ester and et PSE &} Ot SR P A& e ped] Ff > B 8

"ar al kyl - O difdale, énabﬁmlcfmtmepm maaildrydbgeﬁemmn gstenqsmfcﬂlovdmpiasmraal kyl is as 5
previo est er up is preferred. The
Perm 18} o BEEG, profyts sl Frdel o ke G i I BisbaBeEhy e s ned i n
whi ch a hydwngemha&nabhﬂmgbeen repl aced by a heterocyclyl group.

Pyridyl methyl) I-pyridylethyl and 2-pyridylethyi are exanples of such

het erocycl yl al kyl s. 10 The term "al kyl sul phonyl " signifies a 0 1 | Al kyl-
i5 group in which alkyl is as previously defined. Preferred

"al kyl sul phonyl s" are net hyl sul phonyl, ethyl sul phonyl) the isoneric
propyl sul phonyl s and the isoneric butyl sul phonyl s.

h
Hpeor?m %grrpt y



The term "aryl sul phonyl " signifies a 20 O 11 Aryl-SO group in which aryl is
as previously defined. Preferred aryl sul phonyls are phenyl sul phonyl)
_1-napht hyl sul phonyl ) 2-napht hyl sul phonyl and 2-nesityl enesul phonyl. 25 The
term "heteroaryl sul phonyl" signifies a Ol | Heteroaryl-SO 2RApABAA 2003
WO 001 24724 ~ PGTI EP99107824 group in which heteroaryl is as previously
defined. Preferred heteroaryl sul phonylss are 2-thi ophenesul phonyl and
3, S-di net hyl i soxazol e- 4=sul phonyl. The term"all yl-CO" signifies an
al Lyl carbonyl group in which alkyl is as previously defined. Iv4ethyl- and
et hyl carbonyl a B apl 85,08 HQ shale8h ysabl e
salts of the cogrrgtgg %S%t;& crﬁﬁ%ﬁnhféa?le salts r\llﬁo rhl p y5|m()a ogf’ggzl?f Y
conpat i bl estriigktrchairaer fanchedtehaio abiyl grawp it 8 cashos pleors: Brefesibly Q)r
preferably ichfin A PRI, §-43GHEER b BRamples of
met hanesul p X‘gfl;@&gi:r?d}])&ag&{eg ? na :Xg:? tr| fl uoroacetic aci éln eélot ric acid,
fumari c acisdaighe¢hain @nchlanadchedzﬁltﬁs Pl(leaﬁﬂOHPS o asthilcetladi Rropl igeproRKpbuSLaci d.
The congoun aul .havi 8 iehatvif fidmsal ts
i th physi o BatarPi Pl Dt beRyly B KA P ERREhSRL AER
met al , al kajonmeicoavylshprefaraily mdwbmthyﬂnla?mowlhyﬂém’hbmhm salts such as the
Na, K, Ca or tetranethyl ammoni um salt. The conpounds of fornula |I can al so
exist in the formof zwitterions. 15 In the nonencl ature used in the
present descri ptliheterthayelpallylatome onin edrabinhiiamcizaifies agydedkmindeitbd as
follows: Ny IR G W@ &%&Pﬁb&\k%%\ dithe
subst i tuentgt %ébegna\é&%g?lwhﬁﬂégghcﬁ)anm g g §e| ng bonded tg [.}))gegl tion
5. R2 MORt %Csﬁymalmab@dePMM exstﬂtydrcmdsmqpb‘ndgﬂ%thﬂ Rdopedpiigystolgl t o
position 4 Ofth%llhceyclto cygopent)g methyl-cyclopentyl, cyclohexyl, methyl-cyclohexyl,
dimethyl-cyclohexyl, cycloheptyl and cyclooctyl, preferably cyclopentyl and pamcularly

cyclopentyl.

15 The term "alkoxy", alone or in combination, signifies an alkyl ether group in which
the term "alkyi“ has the pre;fiously given significance, such as methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec.butoxy and tert.butoxy, preferably methoxy and
ethoxy.



21 April 2003 WD 001 24724 g PCT/ EP99/07824 R3 N R 1- S R2 The invention
expressly includes pharnmaceutically suitable derivatives of the conpounds
.of formula |I. For exanple) the COON groups in Rz can be est ezl Apred003
Exanpl es of suitabl e esters are the alkyl and aral kyl esters. Preferred
esters ar agt hyl) ethyl) propyl 4 butyl, benzyl and PCT/EP99/07824
(R'S)-1-( sopropoxy carbonyl)-oxy)-ethyl ester. The ethyl esters and the
i someric butyl esters are especially preferred. The conmpounds of fornula I
can al so be solvated) e.g. hydrated. The hydration can t0 be effected in

t he course of t nan f.,ac rocess or can ake ce e as a
conseqﬂence of h %Eﬁo ltc“l‘?rt? é?? Fmbigation, sigpjfie Pélpb%y ?‘glxggr(%?rpound of

formula | (Wyidk aptiomlly cI:h&s cmmuadsubs‘tltﬁmmlchmde@&meﬁﬂm@dc&d$1@>Vreﬂaﬂ
asymTetrlc ntr&a andc %k iygthefog ? g caII ure
enant oner SR EAPES: s ORRATE P AmmasTo . hyda anindBEnapdty
optically plukeesmthastphe:qd).mstmlyé,rtismethoxyp}reagl @-fterdlbasd)@ple@ﬂysﬂrﬁifosdphenyl 2-
di astereoi s ure astere
Exanpl eg\soof'g‘g‘r3 ep g??ngje%& %hendls@o%jﬁ?r&? 'V 4% r%1’9'8 ﬁ%?dﬁ”ﬁ@eﬁss 20
RO CO N-( ar&lkemephenyl&ar@@lwepmnyls @‘dﬂbrpﬁerr@mﬁe(clally))henles:borﬂTcefrEEtlaeﬂdar e
t he above | ryl.ene ~
CH2-T- A- ~ q’%}hﬁl\i fw ﬁ"(lhy eapaprag Ellr]ér&géﬁ r%%u’ﬁ% gg}?lj\t%’rdnu 3 (1) are
those in ~-medtoxRphesyl hanyhis pertirgbsly wefewed 4724 9 PCT/ EP99/ 07824 R9 CO- N
arylene---A CH2~-COOH (V) . To the preferred corrpounds t here furtherrmre
bel ong those in which RZ is R9 CON--f -CH--A-~CH2- ~- - & fpounds
of form@a (1) iRhesarenamley’, a&wgenxwm@&twwm@em@ewé aopden i s
especi al l'y pdsedfrﬁnﬁ%crme@mt-'mn--maet@rﬁr@no%&% iflafcd | bed above there
i's

furthernore belong those in which R

The term "aralkyl”, alone or in combination, signifies an alkyl or cycloalkyl group
as previously defined in which one hydrogen atom is replaced by an aryl group as

15  previously defined, such as, for example, benzyl, 2-phenylethyl and the like, preferably
benzyl.

The term "aralkoxy", alone or in combination, signifies an aralkyl group as
previously defined in which one hydrogen atom of the alkyl part is replaced by an oxygen

20  atom which carried the free valency. Benzyloxy is preferred.

The term "arylene”, alone or in combination, signifies a phenylene or a naphthylene
group which optionally carries one or more substituents selected from alkyl, cycloalkyl,
halogen, hydroxy, amino, nitro, aryloxy, aralkoxy, alkoxy-alkoxy and preferably alkoxy,

25  carboxy and -CO-O-CH,-CO-O-alkyl. Examples are ortho-, meta- or para- phenylene,
the tolylenes, the methoxyphenylenes, the tert. butoxyphenylenes, the fluorophenylenes,
the chlorophenylenes, the hydroxyphenylenes, the naphthylenes the benzyloxyphenylenes
etc. Preferred are meta- and para-phenylenes, with the substituents of the phenylene
previously given by the definition of R? standing meta or para to one another and whereby

30  in addition one or more substituents selected from alkyl, cycloalkyl, halogen, hydroxy,
amino, aryloxy and alkoxy-alkoxy and preferably alkoxy, carboxy and -CO-0-CH,-CO-O-
alkyl can be present on the arylene ring. Especially preferred are meta- and para-
phenylene which carry one of the previously named substituents on the phenylene ring and

in this case there are most particularly preferred the meta- and para-phenylenes which



R4- (CH~b-N-C-N 15 Furthernore) preferred conpounds of formula (1) are
those in which arylene is phenyl ene or substituted phenylene) with the
substituted phenyl ene carrying one or nore) preferably one) arapkiaog)

hal ogen, al ko~y- alkoay and especi al ly al koxy) carbo!cy or

- CO- OCH~- &}2% substituent. 20 gpecially preferred arg %ﬂg
conpounds f2 la {I) in which arylene is neta- or para p enyl ene or
substituted neta- or para-phenylene) with the substituents of the phenyl ene
previously given by the definition of R~ standing neta- or para- to one

another and with the supstitu Y. r in an.addjti

Subst 1t uont LB BBty FHBR 1 o Sh PR SR 6yl St oy e hng. S and

- CO- O CH, - Coxrophbkhpléncandppatdlady pafdriedf rom t he 25 group of net hoxy) carbo;
c~.~and -COOCH-COOethyl on the ring. Quite particularly preferred are

t he above conmpounds of fornula (1) in which arylene is unsubstituted
phenyl ene and esPiecteah|'jetenosydhdt, akont edmmhd:inamnpagraﬁnh@ayjraaﬁ partnaﬂ)’k Apr ~I

2003 V\ogm AR PP ERY 0 TAR A A BLMR. B0 TS L SORARAS R

rogen
phenyl amgyle@gb&gmahirygqmm eiqglem eqd gdplpouifdesieadeiticlobesubatitwbbidain &8 i s
hyd f I
an{)ggggsog oPhbd car%}rﬁht&éﬁé}a{)ﬁglo% g";‘k% {zﬁ[&sqn%mﬁf@?éonﬁirm%’& ha (1)

particul ar | gtopr GfeeNedbralkyk WGBJ@ lq}'h amh%fhcaﬂ)qrgl hl}(elmy@.eqineo‘:‘l op hlesmylalkyl orAI so

preferred a S I an~ 10
R8 are hédrgggﬁng?@mﬁg%&qmgpg w?lﬁ;ef/ﬂyo}gldﬁk cﬁ’l ﬁégkw&g&%%ﬁ%‘yﬁer wth

the N at'Bns Prdfergd dixampleg obsush heterrendyl eronmnage xmrqhélra’ mrémaprnem}xnybr
t hese theren@drshaﬁﬂp@maanvp}mxﬁmePyﬁ&lylt mgﬁadm(eégm&ma%l +4- rTEﬁ -bEn .R8 are

hydrogen. A f of prererred, conpoun nprlses

t hose i n whic@iorg rpqgaqog -4 H PBGes Y Pyedrbiny gz pytimidiayl }PFxﬁNdé‘PPYR@“Fl@Y:
hydrogen ar €ufy ikt dlylps:ak ey, adazownenmyﬂf rveﬁl]dsgnp@m 1(@fg jormula (1)

in which Ais 1ar hoseln Qr al k
especial ly tqlllngR)iy | nq'\%ﬁf’é IRxdas? ‘rﬂ;‘t‘lﬂ" E}eﬁoq\gﬁf’ffém éﬁ?oﬁ“ﬂoﬁ ”é‘gg )t hese

](c:orrpolund?l |) netv&hydquﬁnolyss(qog]etm 4- taﬁhhl?dxeiquneﬂlyc)omppwnﬂ&aﬁfc&oﬁmmmlﬂ@g of
ornul a

bosi ti on' 5 i HevalyEel B¢ TGS el B AR RN 2P ERgals S0 BrEPRF e

t hose in V\,hlroi’gsR’Spdcﬁlllbplpdﬂdiyltacdmedﬂl on 4 and R3 is bonded to position 5 of
the thiazole ring and R is 25 RS ORs | Il 1 Ra_ (CNZ)b-NC N Likew se

preferred are conpounds of fornula (1) in which ais equal to 1. 'Those in '
which a is zero dhe tespéncieatdrx/l Jat@feer irechmi3@athins sigpifies the nesmaiceompopedsnds

caual 10 oS SR e SR 3 S SR PR B AR e

conmpounds of eﬁ@rh?dulﬂacr( IPrefenmedsttie Shard §-enerehrened tings, eapesighy eyedyled.

The term "amino”, alone or in combination, signifies a primary, secondary or
tertiary amino group bonded via the nitrogen atom, with the secondary amino group
25 carrying an alkyl or cycloalkyl substituent and the tertiary amino group carrying two
similar or different alkyl or cycloalkyl substituents or the two nitrogen substituents
together forming a ring, such as, for example, -NH,, methylamino, ethylamino,
dimethylamino, diethylamino, methyl-etylamino, pyrrolidin-1-yl or piperidino etc.,
preferably amino, dimethylamino and diethylamino, particularly primary amino.
30
The term "halogen" signifies fluorine, chlorine, bromine or iodine, preferably

chlorine.

The term "alkyl-O-CO-" signifies an alkyl ester group in which alkyl is as previously

35 defined. In this case the methyl ester, ethyl ester, the isomeric propyl ester and the isomeric



Those in which a is equal to 3 and d is equal to zero are especially
preferred. Likew se especially preferred conpounds in accordance with
.formula (1) are those in which a is equal to zero and d is enuspril2003L. A
further group of preferred conpounds of fornula (lI) enbraces those in which
f-is equalydfningnd Ais equal to owgen_) sul phur or 10 R ech/ehoisy
particularly 1n which Ais oxygen. Likew se preferred are conpounds of
formula (1) in which f is equal to zero and Ais -CH=CH . t5 Furthernore)
there are preferred conpounds of fornmula (1) in which Ais Rol R-1is
phenyl) ¢ | Such e Rubark fhdterr B AR AR eshF SILERALGPIRAMILR Glechfy ™ @ |
{3- ((2- guanpmtfemmed4- et hyl -t hi azol e- ~- car bonyl’) - anm no} - pr opoxy} - acet at e;
(3-((2-guani di no-4-net hyl -t hi azol e- 5- car bonyl ) - am no] - pr opoxy] -acetic acid
25 30 hydrochl ori de; ethyl

{ 4- (( 2- guani di noTke wen FarhlkylD {20t sigdiftesabarafky) esier grolip phehishyiallatstat e;

(4- ((2-guanidinq=4- vk~ hhi - = am sphenoxyJ-acetic acid
by oontoe! ggé;vfagﬂ g Y ki 1 A2ohR tRAARERAR I R0k P

(3-((2-guani di no-4-net hyl -t hi azol e- ~-car bonyl ) - am no] - phenoxy} - acet at e;

(3- ((2- guani di noTHs XBh MYdredo B} BAAKA" SpERELANL) ¢ RS hriRENG MhnaLRitfcACT d;
et hyl {4-((2-guani di no-thjazol'e-4-carbonyl)-am noJ-phenoxy)-acet at e;

(4- ( ( 2- guanp bydressmatamdrre beendsplaenday)a hetrascly @Hax%wé)dmhyl»adwaldyl’ethyl

hydr ochl ori dgg 2yRA¥}lethyl are examples of such heterocyclylalkyls.
{4-((2-quanidino-th|azole-5-carbony|)-anino]-phenoxy}-acetate; 21 Apri
2003 WO1801 24724 1~ PCTIEP99107824

(4- ((2- guani di noThhtea@a0kiRylSulpReOsdnifi@d no] - phenoxy] - acetic acid

hydr ochl ori de; et hyl

(4-((2-(3-benzyl -ureido)-thiazol e-4-carbonyl ] -am no} - phenoxr) - acet at e;
(4-((2-{3-benzy|-ureido)-thiazoIe-~-carbon%I]-anino]-phenoxy]-acetic aci d;
et hyl —_—C
(4-{[2-(3-benzy|-ureido)-thiazole-4-cé¥%%n§l)-anino}-2-nethoay-phenoxy)acet
at e;

15 group in which alkyl is as previously defined. Preferred "alkylsulphonyls" are
methylsulphonyl, ethylsulphonyl, the isomeric propylsulphonyls and the isomeric butyl-
sulphonyls.

The term "arylsulphonyl” signifies a

20
O
1l
Aryl—ﬁ—
0
group in which aryl is as previously defined. Preferred arylsulphonyls are phenyl-
sulphonyl, 1-naphthylsulphonyl, 2-naphthylsulphonyl and 2-mesitylenesulphonyl.
25

The term "heteroarylsulphonyl" signifies a

i
Heteroaryl—-ﬁ-—
O



(4-1

[ 2- (3- benzyl -urei do) -t hi azol e- 4-carbonyl ] - am no} - 2- net hoxy- phenoxy) - aceti c

aci d; ethoxycarbonyl net hyl S-{ 21 April 2003
(2-(3-benzyl -urei do)-thiazol e-4-carbonyl]-amno} 2 10

et hoxycarg, % Fr@;‘hoxy- benzoate; 5-{ PCT/EP99/07824
(2-(3-ben 3‘- |do)-thiazole-4-car5%ny|]-anino}-2-carboxynethoxy-benz@ic

acid; ethyl (E)-3-[4-(

[ 2-{3-benzyl - urei do) -t hi azol e- 4-carbonyl ] - ami no] - phenyl] acrylate; 15
g('fl) ;1?_ ([iﬁa{ rzrét;(?ju G k&b EPis 1Y AAO Sy deeiRE PPRYLeadiTROd yRNBRNIAs AET VI T C
((4- ([ 2- ( 3- Béhipphengswlplryl andi B direethylisaxazoleyt:julphemb) - phenyl ) - pheny!

am no) -acetate. 20 The foll owi ng conpounds are especially preferred

exanpl es of these: Ethyl S ) ) )

(4-{(2- (3- benzyl| The ermcylkylHiQz sigaifies emplbpiayPyod Browwyin privcioallp) isacet at e;

(e ml( 2- ( 3- bepaYdusiy'aehRlR) MehyR 2Rk e ARt breddttdakampRIOXY] - aceti ¢ aci d;

{4-[[2- (3-benzyl -ureido)-thiazol e-4-carbonyl ] -am no}-2-net ho: cy- pheno~y) 25
azet at2e; 3 b | Examplas ofph%egiologii:allydtflsab]e salts olfthe compoundzs of forrr]nula I arﬁ salts

,E i ;:[ gCI- é ) e'?“ﬂné‘,yﬁw- g;ﬁgﬁgl)fmt I awznlae Eri;inérglaércP&r;Xc}J a_saémp 81}'i2 acid, ;Eho?p %}i@ a%t Oo)f'y) -ace
S-{[ 2- ( 3- bepzyftrably diydidrhlbkt addlog with@agdrnaydids-saoh BOmetRanesulphonic acid, acetic

et hoxycar bonyl net hoxy- henzaat.e; 3 C . . e

S ( (22 ( 30perthy FURBrUss a0 Bicatsh Saptsisyid maliasid sriasicasidy WeeRisdbenzol
c acid; et hyrsalicylic acid. The compounds of formula I having a free carboxy group can also form
()3 L LRk SR DR i ah g b RARLE: ERERODL: AT QRREIH aiatine

(E) - 3- [ 4- ( 2-¢ah benit ydmmb givdondtaliiyhzohen idncahborhla) treNn &), Cplhenrylaedot-y| i c
acid. 35 21 Apr.il 2003, WO 00| 24724 1 [ 24 Pro as _f.or the
manui act ur e SPPEUHBARaL e oTRHRY & pridel ThrESS TR e AR SFRRRAGH on.
The processes are based in each case on the reaction of a thiazole .
derivative, whi chphigPssa&itaturt D8RR G redthBdQt pisdd e tiHg Gron¥d dfthehiRalet | ve
reagent) whi ¢ch represents H]e substituent RZ or a reactive conponent and/or
derivative tHeF¥ePUmPEEIEHIONBI ng routes can be set out for the preparation
of the correspondi ng basic thiazole structure, with the substituents and

i ndices used in the followi ng Schenes. h%vi ng the significances given above

unl ess i ndi cated ot herw se. N—4
)
S 5
i

20

with substituent R1 being bonded to position 2 and the substituents RZ being bonded to

position 4 and R3 being bonded to position 5:

R2
N
a—d |
S R

25

or R2 being bonded to position 5 and R3 being bonded to position 4 of the thiazole ring:



10 Suitable basic thiazole structures can be prepared, for exanple) by the
nmet hod presented in Schene la. In this) an a-brono-ketone of formula VII)
-such as ethyl pyruvate, is reacted in a solvent) such as et hanapril 2803 h a
thiourea derivative of formula VII1) such as 2-im no-4-thiobiuret, at

et evat ed &@ﬂﬁg@ﬁ?ure ( J. h~led. Che§1 1991, 34) 914). A spbpepsvaTh24

saponi ftcation of the ester group by neans of a base) such as agueous NaCH
15 ar KOH, yields a thiazol e-4-carboxylic acid derivative of type X (Schene
la). In one process variant there is used an optionally substituted
thiourea of formula I X, which) after cyclizatihon to the thiazole) is
reacted wth an isocyanate, such as benzyl jSocyanate, in a solvent) such
as DMF, at roomtenperature) followed saponification 20 of the ester
as descri bed above. 21 April 2008! 4724 14 PCT/ E~P99107824 Schene
la 1) R~ Br ~NH'" WOF~~NNI1L-~ O @ (MIl) '- RB (VII) 2) LiH
or NaOH (X) Rat = alkyl or 1 ) H "' (IX~ NH f~ 2) R4-(Cfi~)d-NC 3) LiCH or
NaOH oc- Hal o- ket ones are used in a further preparative process (Schene |b))
whi ch 5 anal ogo : i ¥ P
thiazole-~-carbg$%§?$%ng§?ﬁngg§$§§¥§§Z@E%?§?;g%ﬂyﬁv¥h?%§$wgggs%3&%, 44)
1011). The awnipmhodkeftfomasa bf Féraxamuple, the ICQOH groepaind®? chn boradified.
correspandi -ket o ers (fopmuja Xl ch as ethyl ,butyryl.acet at.e)
cthyl bival Dy et L aBleE e g B arr B, 1 @eq R Tt MR

sol ~~ent ) saibh, mepyldieyl) bawyhaadi( Bi$) y( (&b peopoeprertanyl) @ xpf-etbyl 8Cer; TheChem
S0 Peri ) 498204 BAlomer burft bk &303 QR4 724 15" PCT/ EPIS/ 07824

Schene | b See

The compounds of formula I can also be solvated, e.g. hydrated. The hydration can
10 beeffected in the course of the manufacturing process or can take place e.g. as a
consequence of hygroscopic properties of an initially anhydrous compound of formula |

(hydration).

The compounds of formula I can contain several asymmetric centres and can exist
15 in the form of optically pure enantiomers, mixtures of enantiomers such as, for example,
racemates, optically pure diastereoisomers, mixtures of diastereoisomers,

diastereotsomeric racemates or mixtures of diastereoisomeric racemates.

Examples of preferred compounds of formula (I) are those in which R* is

20
R?
———CO—N—(arylene);———CH;—A—-CH1—COOH (1)),
Also preferred are the above compounds of formula (I) in which Rlis
Re
——CO—N—arylene—{~CH;-—A—f-CHzf—COO0H (V) |
25

Likewise preferred compounds of formula (1) are those in which R is



OFD X~ OO OFb Ri~~N1 COO (tea) (XIlI) (XIll~ X=Br, C R~ = alkyl In
anot her variant (Schene Ic), the basic thiazole structure is synthesized by
5 reaction of an N-protected am no acid thioam de) optional | g1 aphisx00t ut ed
at the am no nitrogen, such as N Boc-glycine thioamde, with an

ct - hal o- k‘e,bcbg/; 43 formula VII or Xibg A subsequent saponi fpeptiddfnre the
ester group by neans of a base) as described under Schene |a, yields

t hi azol ecarboxylic acid derivatives of forrmula XIV. After renoval of the
protecting group these can be further nodified, for exanple in accordance
w th Scheme 7. 10 Wen a residye ((CI-l~)~-NI—|—(protect|ng group)) is used in
pl ace of the COOK residue i Mcompound XIb or 3~I1, then the am nothiazol e
deri ~-atives corresponding to} XIl| can be obtai ngd. The same al so applies
to Schene | a. 21 Aprit-CRoONWO ay|ene724A @dﬁE‘rTECQO*I) R O t-OR'

“tea O(VI1) Bob NI-t~ a Ra or OR~~ X=Br,C a=lor2 a O R~~ = al kyl (Xl b)
2) NaCH 5 10 PCTI EP99107824 R~. Boc~a S~ a COCEi H' (XIV) In an
addi ti onal process_variant (Schene |d)) a substituted benzal dehzyde such as

3- ni t r obenzal derhAdds PEﬁferFFé‘tcﬁWPOSnfibFW fyethesepie Belopg thaspinewhighiRvist h a
nitroall:ane, such as nitroethane, in a suitable solvent, such as acetic
acid, with the addition of ammnl um acetate, conveniently at el evated
terrperature) such as refl ux tdﬁperature) into the corresponding
vitro-olefin (Org. Synth. Coll| |V, 573 or, Syntjhesis 1994, 258). This is
epoxi di zed by means of—anr-GQi-ed Hg;em Qo ogeh -peroxide, in a
sui t abl e sol vent) such as water, wt 'fhe addltl on of aqueous sodi ljm

hydr oxi de solution to give a nitroepoxide of formula XV (Synthesis 1976)
53). The reaction of such a nitroepoxide with a thiourea derivative, such
as 2-im no- 4-t hi Grnpoewstds obformiubafd) mdwhichnpds atygereor SUHHCHS aregiréferxed.

t enper at ur eq), eﬁlnge%p?crm)ﬂbrhpéf a79{ es of formula XVI. By using an alternative
thi ourea deriVative in e above reaction and subsequent reaction with an

i socyanate) such as benzyl isocyanate) in a solvent, such as DVF) at room

tenperatyre therg, ar.e abkal AeghAlds Wbi-aBe4 %vgtheipm'eﬁn&\é'ﬂelohmgﬁ)sm' ch

subsequently an 15 additi onal substl tuent RS can be I ntroduced
convent i onalvhifBthhéyds.

R O RS
[
(CH?_)b N—C—N—

15 Furthermore, preferred compounds of formula (1) are those in which arylene is
phenylene or substituted pnenylene, with the substituted phenylene carrying one or more,
preferably one, aralkoxy, halogen, alkoxy-alkoxy and especially alkoxy, carboxy or -CO-O-
CH;-CO-0-alkyl substituent.

20 Specially preferred are the above compounds of formula (I) in which arylene is
meta- or para-phenylene or substituted meta- or para-phenylene, with the substituents of
the phenylene previously given by the definition of R standing meta- or para- to one
another and with the substituted phenylene carrying an additional substituent selected
from the group of alkoxy, carboxy or -CO-O-CH,-CO-O-alkyl and particularly from the

25  group of methoxy, carboxy and -CO-O-CH;-CO-O-ethyl on the ring. Quite particularly
preferred are the above compounds of formula (1) in which arylene is unsubstituted

phenylene and especially unsubstituted meta- or para-phenylene.



21 April 2003 WD 00! 2472A 1~ PCTI EP991 07824 Schene Id 1 ) Rs~ N~ , O O N~
Ra Y AcOH, NHaOCAc ~ Y Otf (arylene) 2) H202 , NaOH Y (arylen or Y=-NQz
-COOR~-3 . -(CH z)~-NH(protecting group, e.g. Boc or Cbz) R-B sprabbyd Ni i |
Nis [i2N~ NH Y N Hz~ ~ f /Y (arylene) (XVI) Rs O 112Nt~ H ~

RA-(Criz)b' -' N- Y Y H (aryl ene) Rsfollowed by R t-(CHz) b- When
usi ng ~NCYOR824B4y_ene) B~ 21 Aprill®2003 WO 00124724 ~g Pﬁgﬁgﬁé@%%m in
pl ace of conmpound XV in Schene Id there is obtained the conpound
corresponding to XVl and XVII) but with the aryl ene resi due being bonded to
position 4 and R3 being bonded to position 5 of the thiazole rin I n order
to prepare conpdLgrespr & aqefsg@d@momwérﬁ@rnm {1) comprisea thask iywhich gr 15t han
zero in ac Qegaﬁealwltcbcltakmlreh&{y) Of hesd, Bipeamydfefdied caspbitisatSthbiend
material in xanpl e) be used 'in pl ace OF t he thiourea
derivative ‘B§\§Hei1 Bg‘ﬁé'i?é“!ﬂ’ e basic thiazole structures obtainable in
accordance with the above processes are converted in a subsequent reaction
with reactlve conponent and/or .reactive d ative of the R~ substjtuent to
gi ve a conpound At aEﬁ&fPaP of Brefifed comARuBo Pt 6 F%‘&Ef‘?ﬁﬁﬁh%sfé‘b‘s’h‘cho When
c is equal R mt rogéh, a&w arodikybensheh§l apd@arrulaely ptdfarédirazidseirsihideRlire) a
correspondlng“rl i azol bokyl ic acid can be reacted according to known

met hods wi t K 43085 85HA% ng amine to give a conpound of formulal. In
principle, the follow ng route can be pursued In the foll ow ng process

Vbl avol ecar boxyl £50 Bl Sa% GE R Gbefinds T MRILIBTMBRR R RIART )0
neans oi0 BOR® arkBfdiogen @Dl\?lﬁnélﬁﬂasiﬂmbhxrhntdnwnﬁ)lﬂmoﬂﬁmggtltehmtdasbeeh‘l afamect i on.

In this conpeghiRihe e Madi®ddortn 2520 £ dmber A D fthest Wete atbpecially
preferred those in which R> R% R’ and R%are hydrogen.

A further group of preferred compounds of formula (I) comprises those in which

15 R’is hydrogen or cycloalkyl. Those in which R’ is hydrogen are particularly preferred.

The preferred compounds of formula (I) in which A is

|
TN are those in which R'? is alkyl or cycloalkyl and especially those in which R' is

hydrogen. Particularly preferred are these compounds in which R'® is phenyl.

20
Preferred compounds are compounds of formula (1) in which R?is bonded to
position 4 and R” is bonded to position 5 of the thiazole ring. Of these there are especially
preferred those in which R is bonded to position 4 and R? is bonded to position 5 of the
thiazole ring and R is
25
R® O RS
|01
7 (CHa)y~N—C—N—".
Likewise preferred are compounds of formula (I) in which a is equal to 1. Those in
which a is zero are especially preferred.
30

Also preferred are compounds of formula (I) in which b is zero to 2 and especially

those in which b is equal to 1.



21 April 2003 WO 00l 24724 19 PCT/ EP99/ 07824 Scheme 2 R~ ~ R~~ = al kyl)

aral kyl R~~S COCH (XVII1l1) RO HN--(arylene)d ~ CHZ~A-~ CHz~"' COOR~~ (Xl X)
1) BOP) 4-ethyl norpholine. DVF or HBTU, NW) DM or CDMT NVM; Al F
optionally 2) hydrolysis of the ester function Rs R-' -a' &zwg%ere A
is equal to -NH, then this am ne function has to be protected wi th usual
protecti nd@P¥MIE e g. Boc. In partlilcular) a thiazol ecar bGIVERSAEE2 XV | |
is coupled with an am ne of formula Xl X by nmeans of a conventional coupling
reagent) such as HBTU) CDMI) etc.) in the presence of a base, such as

N- net hyl nor pholine) in a solvent) such as DM or THF. The free conpounds of
formula | are forned in a subsequent ester cleavage by neans of strong
acid, such as tr l.oy

v ochi or i o act G o oie compoRils b hnllE IV bEREICh 20k Go Raratipaes

Al t er nat i velTposg Wéﬂ'*aﬁlbw egepiotitrisd isfeayalrie zero amsmlallw prefarredl so be

obtai ned by reaction of a reactive partial conponent of the amne Xl X and
subsequent additign of the |IE}Ig m ssing s bstltuent component of R~ 21
April 2063 WO 00|L V?&C%C@E‘m g@ée@/fBEau df accordance yiihi forraulz £ eye those. t he
t hi azol e ri ngwihods iBequat &y zeio A BFegel kond and d is 1) the foll ow ng
procedure is used for the synthesis of the conpounds of forrmula I: Wen a
is also equal to zero, the basic thiazole structure is prepared anal ogously

tS thchege IcSi) V\/IStAhquthEhg}b&p gmﬁe@r@mwpt@m@f:ﬂﬁﬂgﬁ% (Iﬁseli%m%@ttﬁaﬁ(,ﬁxvhlmﬁf
cnhnene | ce ne - enzyl a [/~ —~(aryl ene~
O benzy~ NHZ® f\?ﬁ? ?’Td\lﬁzﬁfg% q\é_ygﬁp_,-sulp)npror '

il
10 TN and particularly in which A is oxygen.
Likewise preferred are compounds of formula (I) in which fis equal to zero and A is
-CH=CH-.
15 Furthermore, there are preferred compounds of formula (1) in which A is
R'
I
—N— , R'%is phenyl, cis 1 and e is zero.
Examples of preferred compounds of formula I are:
20
Butyl {3-{(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino}-propoxy}-acetate;
[3-{(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino]-propoxy}-acetic acid
hydrochloride;
ethyl {4-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino]-phenoxy}-acetate;
25 [4-{(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino}-phenoxy]-acetic acid
hydrochloride;
butyl {3-{(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino}-phenoxy}-acetate;
[3-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino}-phenoxy}-acetic acid;
ethyl {4-[(2-guanidino-thiazole-4-carbonyl)-amino]-phenoxy}-acetate;
30 [4-[(2-guanidino-thiazole-4-carbonyl)-amino}-phenoxy]-acetic acid

hydrochloride;
ethyl {4-{(2-guanidino-thiazole-5-carbonyl)-amino]-phenoxy}-acetate;



'S arylen~ Obenzyl a (XXI) or S NFii Rs followed by Ra NCOb R~ NN ~ R4
bH ~ s S arylene e O benzyi " R (XXIl1) The benzyl group is cleaved off

. hydrogenol yticallv and, where A is oxygen, the resulting al cahgyreosr eact ed
with the halide of formula XX II 21 April 2003 WO 00/ 24724 21 Br~ . = Jf
COO-tert.Butyl (XXlil) PCT/EP99/07824 Where c is equal to LS, equal
toi) a i‘é’oé’é’é 4to zero and A is s#¥phur) the follow ng prﬁgjé'gg%ér%é’h%s used:
The thiazole-arylene halide XXIV is reacted with the corresponding thiolate
XXV e.g. in the presence of a Cu or Pd catalyst in DMF or DMSO. Ra ~~g
arylene y -1 COO-tert-Butyl f (XXLV ) T hal ogepat ed, aryl ene XXIV is
prepar ed accor di$§(2rgranidigarthipzple-ficatbonyamipo sPhsaoxél-acetic 8fiine or i odi ne.
10 15 20 V\l@,?al%dgo}iae;equal to zero, d is equal-to 1, a is other than zero
and A is sul phur, the products frqom Sghe 3 are used. After hydrogenolytic
cl eavage of theeﬁ'é‘LQ‘yﬂg'é?' BZY?M‘S%??@mE‘E‘ECT’ﬁBEYI BIENHebheRP L6 ates
converted with ¢4gf2-(BEbdapeseideheniiolchlaridgljodmpoplptenagihpiondd; chl ori de

into the correspqgndjn | ate ar, tqsyl ate. Sub uently) reaction is then
Wth the corr ooBONHlRg 2R REret ar Stal DrdzeleFickDPRRT AR b GG Phenon
nonnucl eophicéthwe; base e. g. diisopropyl ethylam ne. Were ¢ is equal to zero,
dis equal to 1, | ual to 0 and Ais ual -NRI O ., the .
correspondi ng baﬁgﬁg'ﬁiﬁeg?g’r‘ére&oﬁﬁélaﬁ&e%'%‘{’rrbeongﬁgap%'rné)g%'rr?ee}fcc:’c S PREDOER 355
Schenme | d) asidsh Y being equal to NOz. The correspondi ng am ne i s obtained

after reduction w h J . - ni o
al cohol . | ~Vher & %fasré’é;r[ g@%ﬂyﬁﬂéf@}&z@% Séf‘?&‘%"’%@?‘g?bé’g"ﬁ':%ﬁ‘ﬁ‘Ezy‘| or
car boxy#l kydthoxyberbenydmetholoy-benredteby reductive amination with the

corpconond 10 Sl PSEDAE Sl SRS S ol o

acid;
ethyl (E)-3-{4-[(2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino]-phenyl]-
acrylate;
15 (E)-3-[4-{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-phenyl]-acrylic acid;
and

methyl [(4-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-phenyl)-phenyi-

amino]-acetate.
20 The following compounds are especially preferred examples of these:

Ethy! (4-{{2-(3-benzyl-ureido)-thiazole-4-catbonyl]-amino}-phenoxy)-acetate;
[4-[{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino]-phenoxyl-acetic acid;
ethyl (4-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-2-methoxy-phenoxy)-
25  acetate;
(4-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-2-methoxy-phenoxy)-acetic
acid;
ethoxycarbonylmethyl 5-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-2-
ethoxycarbonylmethoxy-benzoate;
30 5-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-2-carboxymethoxy-benzoic
acid;
ethyl (E)-3-[4-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino]-phenyl]-
acrylate;
(E)-3-{4-[2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-phenyl}-acrylic acid.
35



Wiere R~ is aryl or heteroaryl, the basic thiazole structure from Scheme |d

is used) with Y being equal to -NHS. This is reacted with the correspondi ng

heteroaryl halide or aryl halide ( see J. P. Wife et al.) Tej rg\o

Letters, 1997) 38, 6367; S.L. Buchwald et al. 21 April 2003 00/ 24724

22 PC £/ 4 Tetrahedron Letter s) 1997, 38, 63S9; ERhYa! d et
8@@% 72%1) 1997) 62) 6066;1b. M et aI , Tetraheg?‘lgl;] Asymm ) 41998)

9 1137) ' The thus-obtai ned am nes are then react ed with the
corresponding halides of the 5 fornula s f Coon" ~ = al kyI aral kyl to
under the condi i)l ons éo ﬁ\cn de rtu I| substl % ctl

t hus- obt ai ned e$T%EFELPE I"éaé\}’ ‘Efﬁc? oxﬂgg‘i"b 3@ cﬂntu €a %a?vﬁlﬁf‘it&fnglﬂ in

Schene | a. inwdndoe The proc@asy Iaredrasexuhphdngdsga ot he reattibowf mgupzrodmdfdiumerec an be

used: 15 Waer oW N
P-ot ect i ~gvs§1r§1 repre%_}s% basﬁitfxfag%ﬁégr_ggu reactt grﬁ}anﬁt V\fncgrﬁpkesF Sghr fal Kyl
Pr ot ecti ng sgbxmpentB ot 2 Bagiveco@panay afidios derl@thttheW| st ensen et al |

Nucl ei c sAci ds Res.) 1998, 26) 2730 is acylated at the free nitrogen at om
with a carboxylic acid chloride or carboxylic acid anh%/drl de or sul phonated
wi th a sul phoni dhaédlipwing wwutedear Beset eugfor theprepagition afthatoryespondirghasichem
1997) 62, ZRih 8L ?tﬁictthle \l?ithm% s IE&RSen®d arfd ln)ixczﬁgs'é?n‘?ﬂ'é?&pow’}n?g?@hel%%s ha%%gl)

After cl eavage o pr ot ect| ng group the resulting am ne’can be codpl

with a thi dhefigrifiranessgives aheyem ¢ss1uzﬁi¢ﬁ9¢chotkcwse25 XI'll according to
conventional nethods and) after hydrolysis of the ester function, converted
into the correspondi.ng derivatives of fo mul a | ril 2003 WO

001 2472¥ 23 PGT/eB3Ys bygou m@&éﬁ'él‘%tureécw) %lpies?fﬁédﬁﬂe‘afn &Y thermagthed

07,201 0oy Rtk 71 o, P BT 0 3652 1

i hl berg et al) Acta cand Ser. B, 19 podi s
et al., Bi quhemtstsrryf)ct@ma solzer)t su'shlas ytheael, Wigh ashibatee degvativebffhonylat ed at

the ree NYIRIEH AU RGBS . ASRGNLREHaARON TN B 0B 3 1o

COITpOUI’ldS are supseguen respo ng am ne
formula | 0O m@smnt atpyhé‘nq@wn@-ﬂxhe{s@ﬂgmmeans@fa-bas:tfsuch as aqueous NaOH

15 or KOH, yields a thiazole-4-carboxylic acid derivative of type X (Scheme 1a).

In one process variant there is used an optionally substituted thiourea of formula
IX, which, after cyclization to the thiazole, is reacted with an isocyanate, such as benzyl
isocyanate, in a solvent, such as DMF, at room temperature, followed by a saponification

20  of the ester as described above.



Rl1~ = acyl, sulphonyl Rl 1 = alkyl) aralkyl \Were RO signifies alkyl or
cycl oal kyl) the thus-obtained amne is reacted with the correspondi ng

al dehyde under the conditions of a reductive am nation (procgdnyg 2ber the
is reductive am nation e.g. see the case where c is equal to zero) dis
equal to 1l >a is equal to zero and Ais equal to -NR--). pondi ng
derivati vEQ ¥ nul a | can be obt didned by coupling these;gﬁlEg%ré&g\%th-t he
t hi azol ecarboxylic acids of formula X or Xl Il and subsequent hydrolysis of
-' 20 the ester function. Wiere c is equal to zero, d is equal to 1, ais
other than zero and Ais equal to NR -, c&\ge conpound corresponding to
Schene |d with ~C equal to O benzyl i SPERGdRt ed by hydrogenation into the
correspondi ng al cohol ( and) then reacted with e.g. nethane 35 sul phonyl

chl ori de or paratol uenesul phonyl chloride to give the correspondi ng

mesyl ate or tosylate. Subsequent reaction is wth the corr espondi ng am ne
conponents under the conditi 9ns of _a nucl eophilic substitution reaction.

21 April 2003 WO @I 24724 24l PCT/ /07824 The procedure in Schene 4 is
used for the BF aration of the thi | e erivatives XXVI of fornula I)
with ¢ being eq Féero) dFQgi n ualt to 1) a being equal to zero and A
bei ng - CH=CH-: . ,~Y|ﬁequaINto Birt or | ~/~g (@ry CFOY
(XXIV) 1) HCC HM ~ ! fC00-tert BuigWipd( OAc) ~, PPh3 .RB¢ H#I00C 2) Ester
cl eavage, e.o. with Li CH =/ = ) --' C= H~ COCH
f 5 (XXV 1) The @ary espondi ng thi azol e-aryl ene brom de or io?'g ~1Vis
converted under .the conditiorsLié¥tére Ne@K reaction in the preésence of PdIC
ine.g. DVfF R aplyt 80C to _. 100C with the correspondi ng al kene (see
e.g. S. G Davies et al., J. Chem Soc. Pegl:.in 1) i0 1987) 2S97). \Were c
is equal to zero, d is equal to 1) ais 1 jjo 3 and giys -CH=CH, the

foll ow ng procedure is usedor The Ipr ocddudve I_it_nl_—\,ESCheme ld is foll owed
using the foll ow ng al dehyde XXVI1: 15

2) R*—(CH)—NC

3) LiOH or NaOH

o-Halo-ketones are used in a further preparative process (Scheme 1b), which
5  analogously to the process described above yields thiazole-5-carboxylic acid derivatives of

type XIII (Farmaco 1989, 44, 1011). The «t-halo-ketones of formula XII are prepared

from the corresponding B-ketoesters (formula XI), such as ethyl butyrylacetate, ethyl

pivaloylacetate, etc., by halogenation with e.g. bromine in a solvent, such as water,
conveniently at a temperature of 0-5°C (J. Chem. Soc. Perkin I, 1982, 162).
10



21 April 2003 WD 001 24724 25 PC T/ EP99I 07824 --~ arylen | Cht2~ CHZ--O
Protecting group J e-1 (XXVII) 5 (Protecting group e.g. benzyl) The

t hus- obt ai ned thi azol e derivative (XXVII11) is now subsequent}yapiioeessed
further in accordance with Schene S. The benzyl protecting group is renoved
by cataly JLogenation The redygtively obtai ned al coh 1y
oxi di zed #k)%ﬁ%qgldehyde accordlngqgo usual conditions (eﬁ%ntggﬁ?gﬁedron
Lett. 1992) 33, 5029). Schenme ~ R3 ~~S (arylene) RCH2 ~-- ~ CHZ-

O protecting grou (XXVII1) L ) Protecting group renoval (e.g. benzyl by
catal ytic hydrogenation) 2) Oxidatio ﬁo %ﬂﬁ al dehyde (e.g. Tetrahedron
Lett. 199?) 33, 5029) R3 ~~S (arylengf -~-- CHO e-1 10 The

t hus- obt ai ned al dehvde XXl ~ is reacted in accordance with Schene 6 under
Wttig conditions (or a variant thereof) with the phosphonium halide wth
the formation of the double bond. The free acid of the desired conpound IS
obt ai ned by ester cleavage 15 e. g, Li | THFI K893 21 Aprll 2003 WO

00/ 24724 2( PgT/ 9/ 07824 Schene 1~-Staryteme)y—R ~---- B/HO (XXI'XI
all)d" P - CHz-f IN;HZ~- (R-I-I anIBﬁ (eg NaH,
) , : o )

t-Bu0' K+ or so unkﬂgxane quL K¥'in THF or DMS

O O

(Xla) (X1 (X111

X =Br, Cl
= alkyl

In another variant (Scheme 1c), the basic thiazole structure is synthesized by
5 reaction of an N-protected amino acid thioamide, optionally substituted at the amino
nitrogen, such as N-Boc-glycine thioamide, with an a-halo-ketone of formula VII or Xib.
A subsequent saponification of the ester group by means of a base, as described under
Scheme 1a, yields thiazolecarboxylic acid derivatives of formula XIV. After removal of the
protecting group these can be further modified, for example in accordance with Scheme 7.

10

When a residue ((CH,).-NH-(protecting group)) is used in place of the COOR"
residue in compound XIb or XII, then the aminothiazole derivatives corresponding to

XIII can be obtained. The same also applies to Scheme 1a.



2) Ester cleavage (when R = alkyl) Ra ~~S (arylene) R _ ~CH2~ HHt CHZ f
COOH (XXX) In addition to the processes descri bed abo~~e, the substituent
R~ can be varied in the scope of the definitions of general Hpapmlzot. For
exanpl e) the Boc protecting group of conpound (XIV) can be cleaved off for

the preparation_of the correspondi ng conpounds of the formyl ~ R
s EC&%—#’%QAMRB NHRNHj~ R "6 2520000 10 Re NN g]fciﬁf%’mg%s WO
001 24724 2~ PCTI EP99/ 07824 The resulting amne is reacted with the
correspondi ng am dati ng reagent e.g. am di nosul phonic acid to give the
correspondi ng guanidine 5 derivatives (R and RB are hydrogen). \Were R
and Re are other than hydrogen, anchsmedat i on procedure corresponding to

M A. Poss et al., Tetrahedron Letters, 1992, 33, 5933-36 is chosen. In a
process variant (Schene 7), S %hiaz e derivative of formula XXXI can be
10 guani dated (Tet. Lett 29,3 1998) with internediary protection of
the acid functions contained in " and R3. Scheme 7 R~ L J Na s Rz (XXX1)
H-- SO3H, NEt~ , DW NHz a= NerR ' a S~ COOH N 1. _Ja HN H (XXXl I)
| S Conpound XXXI is reacted wt cyanate for the manufacture of the
correspondi ng urea derivatives. ril 2003

r (VID) p R?.
Boc— » ﬁ—k
L NH a s - COOH

" BOC/?‘
H
or OR"?
X =Br, ClI « (X1V)
a=lor2 e O
R =alkyl
(XIb)
2) NaOH

In an additional process variant (Scheme 1d), a substituted benzaldehyde, such as
3-nitrobenzaldehyde, or methyl 3-formylbenzoate, is converted with a nitroalkane, such as
nitroethane, in a suitable solvent, such as acetic acid, with the addition of ammonium

5  acetate, conveniently at elevated temperature, such as reflux temperature, into the
corresponding nitro-olefin (Org. Synth. Coll. IV, 573 or Synthesis 1994, 258). This is
epoxidized by means of an oxidation agent, such as hydrogen peroxide, in a suitable
solvent, such as water, with the addition of aqueous sodium hydroxide solution to give a
nitroepoxide of formula XV (Synthesis 1976, 53). The reaction of such a nitroepoxide

10 with a thiourea derivative, such as 2-imino-4-thiobiuret, at elevated temperature, such as

reflux temperature, yields arylthiazoles of formula XVI.

By using an alternative thiourea derivative in the above reaction and subsequent
reaction with an isocyanate, such as benzyl isocyanate, in a solvent, such as DMF, at room
temperature there are obtained arylthiazoles of formula XVII into which subsequently an

15 additional substituent R® can be introduced by conventional methods.



WO 001 24724 28 PCT/ EP99/ 07824 Alternatively) the am ne XXXI can al so be
treated with equi nolar anmounts of phosgene in the presence of a base e.g.
triethylamne and this can then be reacted with the correspondipg.g¢% ne of
the formula R5 RA~N-H Where R6 is other than hydrogen) after cleavage of
t-he Boc Lng group ~rom conpound (XIV) al kylation by, |
aninatioﬁ&§}@%b?ﬂe correspondi ng albBehyde is carried out. T%ﬁggﬁggﬁgds—of
the type XX. XI can be obtained, for exanple, from conpounds XIV by renoval
of the Boc protecting group under acidic conditions e.g. tritluoroacetic
acid. Alternatively, the thus-obtaiggd qgine can be converted stepwi se into
the correl5 spondi ng nonoal kyl ami ne¥ ﬁ@; eductive amnation with the
correspondi ng al dehydes e.g. in the presence-of borohydrides or HZIPdC. In
order to obtain the correspondi ng heteroaryl derivatives of conpound (XIV)
there are used thiourea derivat fres- tr r edpondi ng to Scherme | ¢ which are
substituted @n 20 the nitrogen with heteroaryl. TheseN%re rgacted wth
conmpound (VII}) or (Xl b). "|~herecaHirsigptal to zero, t ocedure starts
fromthe c ROl ng i ' heEiEf!a) | b and I d.
25 The am ne XﬁX used in Scheg? Zocq@cgp prepared accordi hg tg-general |y
known processes. For exanple) Hé ?blﬁomﬁng procedure can ®elewgsed when A is
oxygen. The ether bond present can be obtai ned by reaction of a hydroxy
function with the corresponding halide. At the same tine)xather reactive
groups such as e.g. the am no function have to be inactivated usi ng known
protecting group technology. 30 Where A is sul phur, the thioether group can
be prepared) fBF'EQam%kE) by reaction of a halide with the correspondi ng
thiolate in D~~i RGRDMSO. The thiolate used is produced fromthe
correspondi ng t hiaH ,QNrEpste@ttig@p, «f Bee pcesjon by nmeans of a base. In 21
Apnl 2003 WO 0R®24,i4# 29 PCTI EP99/ 07824 a variant, the desired thioether
conpound can be obtained by reaction of a thiolate with the correspondi ng
nmesviate or tosylate. This nesylate or tosylate can be obtained) for
exanpl e) fromthe cYfresppndi ng al cohol s by reaction with nethanesul phonyl
chl ori de or paratol S honyl chl oride. Where ANfs -NR~-, pRE desired
ni trogen-carbon b¥Ad ca beNtbt ai rfed accordi ng to.;hg S i nci pl es as
previ ousl y deseribed—{see—e—egqual—to—zero—and ANE -N . re AAd's
-CH=CH-, the anine used in Scheme 2 can be obtained in anafogy@n"a80 t he
previ ously descri bed procedures (see Schene 4) Schenme 5 and Schene 6).
Thus) e.g. anal ogously to Schene 4 a correspondi ng an nobr®sbaryl ene or

am noi odoaryl effe can be reacted pal |l adi um catal yzed with the correspondi ng
al kene. In this case the amno group can carry a BOC protecting group.

Alternatively, the}:;jﬁ:dure can start froma correspondi ng

ni trobronoaryl ene whidh) after the palladi umcatal yzedgcoupling) i,s t5

reduced with tin di2 orjd8 dihygégte in ethanol with ffhe r '@n of the
doubl e bond. Likew Se, the,corre ndi ng nitroagrylen n g enpl oyed vy
anal ogousl y t : i i hg %F an -

deRyde
performng the Wttig reaction the nitro group can then L% reduceéng)the
amine with tin (11) &Howddgri bed above. 20 The amine in which d is equal to
zero required for Schemi,-K@o be prepared starting fron1theC@GPresponding
prot ected am noal cohol. After oxidation to the al dehyde (see Schenme 5) the
desired amne is then obtained by a Wttig reaction. The invention |ikew se
enbraces internedi ates of the formul ae 25 21 April 2003 WO 001 24724 3p
PCTI EP99107824
When using

/NCL

i(P:—(Aryle“-ne)

B

R



Rz ~~ S (aiene) RrY\ COOH (XXXI'll) and R3 1 "a S R COOH (XVIIl) and
their salts) wwth R~) P~3 and a having the previously given significance
and R in formula XVII1 not being hydrogen or nethyl when R21isgpr$2003H N
H2ZN~C N HN ~C NHor |10 Especially preferred internmedi ates are: Butyl
(3-tent-b -~ bonyl am no- propo: cy) -acetate; butyl

(3-am no-glrog(ggg%“- acet at e hydrochl ori8de; 15 et hoxycar bonyl r:;ec?"hp?%/msu -

~- benzyl oxycar bonyl am no- 2- et hoxycar bonyl net hoxy- benzoat e;

et hoxycar bonyl net hyl 5-am no- 2- et hoxycar bonyl net hoxy- ben2oate. Furt her
objects of .the invention . t co unds .farmula (1) described above
For “use as P RBFEMRend Sin FheRE IR SRS oBloinsd B tningispREtPoBing AL

i nvention 28 andPdltois with thoanylehe rqsidue temg bohdal talposidof drantl Rébgingduct i on
of nedi carrq)%ﬁe({t%r Otsp nglr)&re YIRS r?ngd therapy of illnesses which are based
on a mal function he o i ng of adhesive proteins to vitronectin
receptors: 21 April 2003 WO OO 247zZ4 31 PCT/ EP99/ 07824 Li kew se an obj ect
of the inventi ofnarder pharepeicsamporndsamalageis iockMdl and At \di.nvithoa beingoothberund  of

formul as(1)descs i&f&oaﬁgy&vmmﬁorahlﬁmi@p@mﬁaaﬂﬁhé ¥sel aﬁ{hte_s&@ﬁﬁgs LteridI®
I toap t

invention |1 kew se rel ates arnmaceut 1 cal conposition as previously

descri bed wishehe haeine fossdmpteraritsad Hsplesseof ghe thinuseadsriveivedisedip Sgleves k-
formula (1) or additionally one or nore conpounds sel ected fromthe group
conpri sing anti queedbiatiszold sutiictured gbdifsblam aedddanc witthe ab®RpFodesies drbe
prophyl axi s and ther agé of illnesses,which are based gn a nal dunct.i onf of
the bi ndi g8 TEGHRSS SeBP‘Eﬁ‘éf%&‘"?8"R}}irf"r%‘ﬁ%&‘%‘i‘?uo“r%&%‘t?ﬁ%‘ﬁ&“ﬂﬁ gbjB¢t Ot the
i nventi on ithe& substihenusziafa ddnepandpd gactsal dérnfuds M @ne(ok kndr redasa stged
above for the production of medicanents for the treatnent or prophylaxis of
|| nessps vhi ch gpe, PSR 9813 I8 LUNEHRR il el EoR UM ALIOL Arlhes] ve
proteins to vitronectin'receptors. SO an object of the“inventioh is the
use of one gafrraspediogihdazntsarbdxflionndican be jeadtsd demodingedkravoveethads wikiea
producti on i f t . i

neopl asre,  Euae GF BALE 18 pte o Bkl bl G, 10 B I TN flRaRhoue

di sease) di eareeipsrsuedi nopat hy) macul ar degeneration) restenosis foll oing
vascul ar intervention) psoriasis, arthritis) fibrosis) kidney failure as

Wg! | as :c nf ect i OMSthe aIBREhdYro¥dsk ViRt (Sza@&lem,@m?desi‘r@ma.z%%@ i diifidigred

object of tphe Inyenti on GONQPri ses ¢ oundas _f Qr,mul a ., 1 C

manut acttr aBY 6 RindeBRERTEaH Kir <G ormER N duatm teeipr be et XAk by
means of BOP, HBTU or CDMT and subsequently hydrolyzing the ester function. In this
connection see also Z.J. Kaminski, Synthesis, 1987, 917.



Li kewi se an object of the invention are neti:ods for the treatnent and
prophyl aais of illnesses which are based on a nal function of the binding of
adhesive proteins to 25 vitronectin receptors and whi ch conpjj 861t2063

adm ni stration of an effective anount of a conpound of formula (I). An

obj ect of _the invention is further met hod for the treatng@t

pr ophyl axr‘}?@fuﬂzé‘opl asns, tunour meﬁgstasi zing) tunour growt /}-:194'9%7824 -

ost eopor osi s) Paget's disease, diabetic 30 retinapathy) nacul ar
degeneration, restenosis follow ng vascul ar intervention, psoriasis)
arthritis, fibrosis) kidney failuregas mgll as infections caused by
viruses) bacteria or fungi) which n% RSG conprises the adm nistration of an
ef fective amount of a conpounds of formula (1) described above. 21 Apri
2003 WO 001 24724 32 PCT/ EP99/ 07824 Li kewi se an object of the invention are
conmpounds of formula (1) de ' above for the treatnent and prophyl axis
of neopl asns, tunour ne i ng, tunour qgogg& l(a)]%lS(eloporosis) Paget's

di sease) di abetic retg! @r degeneration, Est enosi s fol |l ow ng
vascul ar intervention) psoriasis, arthritis, fibrosis) kidney failure as
wel | as infections caused by %hﬁyses, bacteria or fungi. The conversion of
a conpound of fornula (I) into"a pharmaceutical usable salt can be carried
by treating such conpound with an inorganic acid, for exanple a
hydrohal i ¢ acid, sjuch as, for exanple)ghydrochloric acid or hydrobromc

acid) sul phuric acid, nitric 10 acid__gﬁg orid a L%_e €. )10 kit h an
organi ¢ acid) such| as) for exanple, '&c ti%Rgﬁﬂﬂﬁ—éﬁf yﬁfgéf #&ﬁ%¢eﬁic aci d)
fumaric acid, tartfaric acid) methanesul phonic acig r p-tol uenesul phonic
acid. The correspopdi ngpggr0oxyl ate salfig:of t he ¢ Eﬁbounds of formula (I)
can al so be 15 man faqf ?g;h&%pb mént w th physiol ogically conpatible
bases. The convers| on PEPDRTCRINREL of formula (I) into a pharnmaceutically
usabl e ester can bp capfidnegl out by treating such a conmpound in the usual
manner or as descr| bed)hyirdifie cEMBEREEEnctidd As nentioned previously, the
conpounds of formuja | and their pharmaceutically usable salts and esters
i nhi bit especially|the binding of various adhesive proteins such as
fibrinogen) vitrongctin, von ~' Villebrand factor) fibronectin,

t hronbospondi n andYost eopontin to the vitronectin receptors (such as e.g.
av(33, ccv(3~, av(36) ccv(i8 .3 on the 25 surface of various types of
cell. The said conpound§%L?ﬂ€éE§E% influence cell-cell and cellmatrix
interactions. Since the'vi{yoreéCtNg receptors play a role, inter aiia) in
the spread of tumour cells, in the new growmh of vascular tissue) in the
degradati on of bone tissue) HB the mgration of snmooth nmuscle cells in
vascular walls and in the penetration of virus particles into target cells)
t he said conmpounds can be used as vitronectin receptor antagonists in the
30 control or preWestq bis earal iedPpilaghen thisarpine fstcHer 433 igibagyotedtdesivbrwal s,
Paget' s di segafctihy@P&isCe £ 8bi.nOpat hy) macul ar degeneration, restenosis
foll ow ng vascul ar “intervention, psoriasis, arthritis) kidney failure as

wel | as infections caused by .viruses) bacteria or fungi. Since t bi ndi ng
of adhesive prot ef%@“ﬁ’é‘”f‘%é%ﬁ?zﬂ ‘Hg@%‘craé \@r‘s E‘é‘l‘ﬂlf%%‘@@) arb‘i‘f“’t“ﬁépg’lﬁ?‘f’ ce of
bl ood pl gltsel ggtxx biygx%é:ahgetd'b@oaabmﬁoﬂmtcohgmgoietagéti%, suﬁ@ﬂHBﬁd, GDRE, eclt:._t BOthE S“CP
as e.g. eedin can be suppres Wih. the rapeutic [ i.on of”
The a1 d comFEIRE of 0o, igh #f NZDUBTROTBOR LD S5 epi Rg B IR arst Trnhe

i nhi bition offreelkempbisdng farmubdnes fortrepflioh @ultsq e Bst@gle@vage bf mbadsrdgeong o

vitronectin receptors uch as e.g. cty~3~) ,u"(35) Ct~~i "~.8 .etc. or
Vo the fibri feGerepas sybisrow T iy A Eanpalitis Sr s asti i ciiebE

det er mi ned adydes:@s bbestrdng blase, Alchgs BaO&.. (J. Med. Chem 1992, 3-~)
4393-4407). In detail thereto, the wells of mcrotitre plates

(Nunc- | nopl at e ' ) ver ni A€ i :
vitr one(r;r'ﬂ(5 nr eceptA(IE/lraé {gr'(l:a?{\)r Ejg’éh%\ﬁog%&ﬁﬁhéﬂl% Oggglﬁ'?gt&)%‘ga ﬁ“l\%a&sg Ib}e ?g'tla'hneg b\t;uf fer
system wi t h I8ectionwif ATeddti @ partial qomppBaCiof therminoKIX andy@bsequen additiop Héshe
Triton X-100 D W ris H 27.4. The non-specific binding sites
wer e bl ocked %{g}q?%sgﬂ%g%sg%e%%oﬁ]pg%%ogouﬁ ne serum al bumi n (BSA from Fl uka)
at 20C for at least 1 h. Before the beginning of the test the plates were
washed in each case once with 1SO mol /1 NaCl) 1 mmol/1 CaClZ, 1 mmol /1
MyCh) and 20 nmmol /1 Tris HCl) pH 7.4 (buffer A). The thus-coated plates can
be stored for at least 2 nonths in the presence of




15 0.05% NaN3 (in buffer A) at 4Cin a humdity chanber w thout |oss of

bi nding activity. Fibrinogen (IMCO free fromfibronectin) was diluted to
1.5 1tglm in buffer Ain the presence of 1% BSA. The wel |l s gogt@cdosd th t he
receptor were incubated with fibrinogen ( 100 p.lIwell) overnight at room
t enper at ur, e absence of or in the presence of increa
concentrat"?%ﬂ@“&%1 RADS (as the ref eré&dce subst ance) or the§bl}%P3?J/?1

20 neasured. Non-bound fi brinogen was renoved by three-fold vvashl ng vvlth
buffer A, bound fibrinogen was detected by an ELI SA procedure. Antibodies
of rabbits directed agai nst human fibrinogen (Dakopatts, Denmark), diluted
in buffer A in tMEhesseisantadtegere ifothgtiyz r"%ﬂdétfﬂéﬂtcéff)’ra@@rwlﬁé #dte for

I'h.) fol | owgd, ke Foﬂ_@Nf‘h?X'r&@dWeﬁJ‘usl@ﬂ €drithy syatiels aNthie REALBSnAY dfF6infda BOAI NSt
rabbi t i mmunogl obul i n mersham) for 30 mn. 25 Non-bound anti bodi es were

removed bythree-fold w th huffer A Th reafter, the or,ned
strept avi di n- bi ot FRAS i?é‘%]o Oc?lc'é?agg bagihiazplers r‘r‘é?’éﬁﬁrﬁre %&E’@B“#BP 30
mn. Three- f&nhdnwmshmh@( thietetbehigf dqgasl té\- @d&na)giaseEISd&hfd B¥d out. After addition
of the peroxidase substrate ABTS

(2,2' -azigno- bi s(3- et hyl benzot hi azol i ne- 6- sul phoni ¢ acid), Boehringer

Mannhei m~ the enzyne activity was neasured with a multichannel 30

phot onet er (UVnmax) Mol ecul ar Devi ces). Thé&hdné3 er ence between total binding
activity (in the absence of a test substance) and non-specific binding
activity (in the presence of 100 ~tM RGDS) is taken as the specific binding
activity. The concentration of a test 21 Apnl 2003 WO OO 24774 34

PCT/ EP991 07824 substance which is re | red to inhibit the specific binding

activity by 50® was defined as the | J?e |soI ati O%aOf the receptor a-~b3
used in the rried out aﬁ,f n placenta is stored

at -80C i medi at e%y]é‘ft |bs)e.e9gp|-s-|—en——l—n—ei-de(%zextra t +he receptor,
each pl acenta ié@‘éwerfl cially thawed and cut int arroxf;it o, th a
scal pel . The pi €¢¥s are washed hvice with a buffer of?Y£s® "KECI 1
mml /1 CaCh) 1 mmol/1 MgCl ~ and 20 nmmol /|l Tris HO (pH ?.4). The prote| ns
are extracted at oom enperature for one hour with a buffer solution from
1% Triton X-100) 11 NaCl) 1 nmm91/1 10 CaCh) 1 mmohl Mgd I, 20
mvol /1 Tris HC, NBAO S mol | Iniphenyl et hadesul phonyl fluoride, 1
mol | 1 | eupeptiMisand 2 m¥ /1 N- et hyl mal m de 2.4) and filtered
through sterile gauze. The filtrate igneen at 30 g for 30 mn.
at 4C. The glycoproteins are firstly separate ihehedi d eot)-be\nzyl
concanaval i n A- Sepharose 4B columm. The proteins bound to the colum are
eluted and then added to a Aeg-RGDS col um. i5 (Rkier repeated washing the
bound vitronectin receptor is eluted by 3 molll RGS in a buffer of 0.1%
Triton X-100) 450 mmol Il NaCl) 20 mmol Il Tris HCl, 1 molll Cad 2, 1 mol ||
MyCl " 0.05% NaN3 (pH 7.0). The results obtained in the foregoing test using
representative corrpo ;/\Qb 20 formula | as the test conpound are conpiled
) t

in the foll ow ng Tabl | e @Substance VNR | C50 (nl\/]

(4-{[2-(3-benzyl - urel Mazol e- 4- car bonyl J no} - 2
met hoxy- phenoxy) - aceti ¢ acid X
5-{(2-(3-benzyT-Urerdo)y-thiazol e-4-¢ar bon n

-4- o}i \ 3
car boxymet hoxy- bengQhGeqas! d N—S\ er:{/\}\Obenzyl

(4-((2-(3-benzyl -urei Fo}-thl azol e- 4- car bonyl) amnﬁo) 1.0 p enoxy)%acetic

acid 25 R (XXID)

NCO
b

The benzyl group is cleaved off hydrogenolytically and, where A is oxygen, the
resulting alcohol is reacted with the halide of formula XXIII



21 April 2003 WO 001 24724 35 PCTI EP99107824 Preferred conpounds have an

| C50 value which is below 100 nM especially preferred conpounds have a
val ue bel ow | Onh4. Particularly preferred conpounds have an jR\vwghie
which is below 2 nM 5 The conpounds of formula | and their

phar maceu,j.c usabl e salts and esters can be used as ne Fm (e g.
in the fo&dr%ﬂfu'éﬁar maceut i cal preparzzlti ons). The phar rraceu?r ca B4
preparations can be admnistered internally such as orally (e.g. in the
formof tablets) coated tablets) dragees, hard and soft gel ati ne capsul es,
solutions, emul sions or suspensions), nasally (e.g. in the formof nasal

sprays) or rectally (e.g. inth f of~ 10 suppositories). The
adm ni strati on can) however, als %ql‘? ntally such as
i ntranuscul arly or |ntravenously (eg |nt orm of injection solutions).

The conpounds of fornmula | and their pharnmaceutically usable salts and
esters can be processed with pharmaceyXXti#)l | y i nert, inorganic or organic
adj uvants for the produc 15 lion of tablets) coated tablets, dragees and

hard gel ati ne capsul es. Lactose) ,corn rch or derivatives t , talc,
stearic acid or ?ﬁ’gemf Fge {O Zery s B‘E‘aﬁt@al ¢ Legre g?éﬁ‘ﬁlaé‘d A8 Sslrﬂg'ﬁr’glb‘i uvant s
for tabl et s folthwvagrmecaiude isaseat: g‘éxleahmmee ea(fmahel:ﬁde)@(ﬂ\/tﬁbéa&taldyrtlmalt for soft

gel ati ne cap re.a: l.e).. Vv

dem - sol i d_ aopsrandag bl RORE B BRERREYG T pa RS EIAPLDMSO ¢ e
production of solutions and syr ups are, for exarrpl e, water, polyols,
saccharose) invert sugar, glucose, etc. 25 Suitable adj uvants for i’nj ection
solutions are) for exanple, wategy alcohols, polyols, glycerol) vegetable
oiI's) etc. Suitable adjuyapt s\for suppositories are, for exanple, natural
or hardened oil s) wa;%)—}-!—Mem solid or Iiqurd | yols, etc. 30
Moreover, the phar ngee€ut :caISprepall'eaFT'Gn‘s cantcont/al n Eggervsagr ves,

sol ubi | i zers) vi scosi ty-increasi ng substances, stabilibérs, WY | ng agents,
enul sifiers) sweeteners, cofX®ts, flavor ants) salts for varying the
osnotic pressure, buffers) maski ng agents or antioxidants. They can al so
contain still ot e hilbgmapdurilar! XXTWiapitpbled a5¢0p8in@n6 Schen®bld, wih YARIdg 2003
WO 001 14724 3 PCT/,EP99/ 07824 I n accordance with the invention the
conpounds of PPEIHufBOTICHTdOPRE| r phar maceuti cal usable salts and esters can
be used as vitronectin recept or antagoni sts) especially for the treatnent
or prophyl axi s ofWhweplsaegna Yo tarandiis equdl 4s .55 Qilhngthamznmmdg"r t;\mlphur, the

ost eopor gsi s roﬁaa@rros sdr]sw?f ugécpbﬂérﬁﬁﬁx%géw&tcj@fi)/ sqmgf h&en g%l@f(@r%' on,

5 restenosi s fol ] ow ng vascu interve psoria
ftbrosis) kiB#HEY ﬂreahrla:@léalasd glerhiol issconyerkedriibnee. ceaibaswphonyl aslersde Pacteri a

or fungi. Thﬁ)l&%ﬁ%oﬁﬂ'&hfbﬁwmtﬁtwéﬂﬁrekpdﬂd’fﬁgrﬁwla‘ﬁéﬂt})sﬂiteCQ&Hs&ﬁ:eHM fitted
to the individual requirenents in each particul ar case.” In the case ‘of oral

admi ni strati rfﬁctei)ndsrfry“abébf’g@rew%@ﬂ thrpliornﬁb*%esze thfg?f?é‘r"“CR@ PR wei ght

preferably aheddophilie bl elgOd@RHpytetihrMige. kg body weight (e.g.
approxi matel y 308 npg per | O person) divided into preferably 1-3

|nd|vrdual doses, consr r of the ane a
Choul T8 gomer o WHH St G 20 g aohl T Bt gbech B5d MR B A RN 0
limt given &Mee@andhgbwcm&dem swhemrdstard repatdibl dcsbeldntdwaith Sdhiemeils,

i ndi cat ed. The venti o rat ed hereinaf.te V\/n ch do
ot Lt ¢ et WeitdaRll sh N0y THR A ABSnEEE R Bt St T TR HendS 5.0k
Exanple 1 hydrogen and aPd/C catalyst or Raney-nickel in alcohol.

Where R' is aralkyl, alkyl, cyclealkyl, heterocyclylalkyl or carboxyalkyl, these are
20  obtained by reductive amination with the corresponding aldehydes in the presence of

borohydrides and catalytic hydrogenation (see e.g. G. Verardo et al., Synthesis 1993, 121).

Where R" is aryl or heteroaryl, the basic thiazole structure from Scheme 1d is used,
with Y being equal to -NH,. This is reacted with the corresponding heteroaryl halide or
aryl halide ( see J. P. Wolfe et al., Tetrahedron Letters, 1997, 38, 6367; S.L. Buchwald et al,



175 nmg of 2-guani di no-4-nethyl -thiazol e-5-carboxylic acid) 2.6 m of DW)
0.29 M of NNMMand 332 ng of HBTU are stirred at RT for one hour, treated
with 197 nmg of butyl (3-am no-propoxy)-acetate hydrochl oride;prghiobbyred at
RT for a further 18 hrs. For the working up, the mxture is diluted with
et hyl aceld goammshed with. dilute sgﬂiun1carbonate sol ut i @@r/EPobises Sodi um
chloride solution and saturated sodi chloride solution) dried and -
evaporated in a vacuum Chromatography on silica gel with netl~ylene 10
chl ori de-al cohol gives 162 ng of butyl
{3-((2-guani-fine-4- - {dal, a0k fraPe €8 1,nal - OX¥d-- ) VB:
572 (i T e e e T Ol P i BERD B -
prepared as Halet dudetraliedan Bsymyh., 2998, 8nbl3@l-hoxyacet at e i s hydrogenat ed on
PdIC in acetic acid and subse quently reacted in tert-butanol and
triethylamne with di-tert-butyl dicarbonate to give butyl
(3-t ert - but oxycar BingrPiaincg aapossEre Heareackdayith thacomespandiys halides of the
chr omat oy apfymuldd: 290 (M+tH)t. 20 b) By treatnent with 4N HC in ethyl
acetate there is obtained therefrombutyl (3am no-propoxy)-acetate
hydrochl ori de) mp. 36-36C, Ms: 190 (M+H) +. Exanple 2 25 151 ng of butyl
{3-((2-guani di no-4- net hyl -t hi azol e-5-cgrbonyl ) - am no) pr opoxy) - acetate are
stirred for S hrs. in 3 m of 25~ hyHFaéﬁgﬁric acid. The reaction m xture
is evaporated to dryness in a vacuum and tiheogg@si due is |yophilized from
acetic acid. There are obtained 144 ng of
j 3- ((2-guani di no- 4- et hyl -t hi azol e- 5- car bonyl ) am no] - pr opoxy) - aceti‘c acid
hydrochloride ( 1:1 ), mp. 48-51C QB;=§%$J£QQQ++D+a 30 Exanple 3 400 ny
of 2-guani di no-4-nethyl -thi azol e-5-carboxylic acid) 463 ng of ethyl
4am no- phenyl oxyacet ate hydrochloride, 6 m of DW, 0.b7 ml of N-MM and 759
nmg of 35 HBTU are stirred at RT for 22 hrs. The working up and purification
are effected as 21 April 2003 WD 00124724 3g PCTI EP99/ 07824 described in
Exanpl e 10 cryderdhe conghitians of » suslsarhiliqiubatituiemrasgtien. Hrenlus-obtained esters are
{4- [ (2guani diRevedwRBE s iclcBhBROhE 2 PmEeARORALh serm Rl - phenoxy} - acetate) m p.
223C) Ms: 378 (MtH)+. 5 Exanple 4 330 ng of ethyl
{4-[ (2-guani di no- 4- net hyl -t hi azol e- ~- carbonyl )-am no] -. phenoxy}-acetate
are stirred at RTWire RE ifvc$l orisiphofyl, e fAfWiRy piceedurotdnbeagidd. The
reaction mxture is evaporated to dryness in a vacuum and the residue is
triturated ir; to IvieCN. There are obtained 293 ng of
[ 4- [ (2- guani di no- Wi Hyd zetd) b pzark@edbambednlyd fhswingJorahidnoxy] - aceti c aci d
hydrochl oride (1:1); mp. 273C) Ms: 3S0 (M+tH)+. Exanple 5 IS
2- Guani di no-4-net hyl -t hi azol e-5-carboxylic acid is reacted with tert-butyl
(3am no- phenoxy)-acetate in the sane mmhner as in Exanple 3. Chromatography
on silica gel with nethylepe!cploride;ﬁg g& acq{atq}gnd net hyl ene
chl ori de-al cohol gives 176 fy of ¥ERt - bdu yP}—ﬁ CH,J~ COoR
{3-[(2-guanidino-4-nethy|-thiazole-5-carbonyF)-aninoﬁ-phenoxy}-acetate,
mp. 204C) Ms. 406 (MtH)'. 20 Exanple fi 142 ng of tert-butyl
[ 3- ((2- guani di no- 4- net hyl - t hi azol e- 5- gaf bamyl, haBi N0J phenoxy}-acetate is
stirred in 1.1 m of nethylene chloride and 1.1 m of TEA for 2 hrs. at 25
RT. The reaction mixture is evaporat ed™Ff!i48 §9¢Ri Gy BeIRs CPesi due is taken up
in water and the solution is evaporated to dryness. The solid is suspended
in water) adjusted to pH 8 with 1IN ammonia while stirring, filtered off
under suction) washed with water and dried. There are obtained 101 ng of
(3- ((2- guani disece.g@1.0EhRtbnsth ke ONQcISrc i Dy, 19981126) 273 F) edtphipd arxbetfiee aci d)
mp. 284C) lvi.S: 3S0 &y&q?'. .. . . .

nifrogen atom with a carboxylic acid chloride or carboxylic acid anhydride or sulphonated

with a sulphonic acid chloride (see e.g. 1.S. Weitz et al,, J. Org. Chem. 1997, 62, 2527 or P.

H. H. Hermkens et al., Tetrahedron, 1988, 44, 1991). After cleavage of the protecting

group the resulting amine can be coupled with a thiazolecarboxylic acid of formula X or

(28]
w

XIII according to conventional methods and, after hydrolysis of the ester function,

converted into the corresponding derivatives of formula 1.



30 Exanple 7 In the sane manner as described in Exanple 3) from

2- guani di no-t hi azol e-4carboxylic acid and et hyl 4-am no-phenyl oxyacet ate
hydrochl ori de there is obtained ethyl 21 April 2003 WO QO/2342 2628
PCT1EP99107824

(4-((2-gq@§k€% 97 thi azol e- 4- carbonyl - am noj - phenoxy} - acehahgummbﬂn4206cy
MS: 364 ( ‘?t " Exanple 8 5 2272y of et hyl

(4-[ (2-guani di no-t hi azol e- 4- car bonyl ) - am no] - phenoxy}-acetate are stirred
for 3 days at RT in 25% hydrochloric acid. The precipitate is filtered off
under suction) d in nethanol) filtered off
under suction a\rﬁﬁ%?lg L“?ﬁ éﬁé%gl‘%x ?ﬁnﬁgg 165 ng of

(4- ((2-guani di no- thiazole 4- car bonyl) - anlno) ‘pheno~cyJto acetic acid
hydrochloride (1:1); cn.p. 278C, MNE: Exanple 9 In the sane
manner as described i n Examgbe—3rvien M oook'tom | vieOH, |15 from
2- guani di no-t hi azol e- 5- car boxyl i ¢ aci hyl “f- anmi no- phenyl oxyacet at e
hydrochl ori de there is obtained ethyl

(4- ((2-guani di no-t hi azol e- 5- car bongh) - mgpﬁ%wﬁhenoxy}-acetate) m p. 218C,
MS: 364 (M+H)+. Exanple 10 20 239 ng o i

(4- ((2-guani di no-t hi azol e- 5-carbonyl ) - anlno) phenoxy}-acetate are stirred
for 27 hys. in 4.8 n1 of 25% hydrochloric acid. The precipitate is filtered
of f under sucti on, hed with water and dried. There are obtained 222 ny
of (4-((2guasd ldi\ﬁébqrhﬁtaﬂiof\@a@\ém berng), perali 1483, B eNdeps -Aee ddtepadlas & al.,

hydr ochl ori g@ckendistdy, 1990128,452 c%?f@gacw:ﬁed gpﬁlﬁ%g)afed ﬁmée%ltlégeﬂjaamm Of

2- (3-benzyl -ureido)-t t hi.azo| e- - car boxy
of THF and thermnges dgscribednpbayee Thesh lrfr%btame qupsé\w@raretwése&amt{rrsﬁufé# to350 ngy

of ethyl 4- ﬂﬁkﬂﬁf@ﬁﬁ&ﬁh@&Mﬁ@@fﬂkthmﬂﬁOCh|Orlde and 0.18 m of N-MMthe
m.~cture is stirred for a further 20 hrs. at RT. For the wor ki ng up) the

mxture'¥s diluted with et hyl acetate and washed in succession with dilute
hydrochloric acid) water) dilute sodiun1carﬁ@nate sol ution, water and

saturated sodium chloride solution) dfiedyolver di um 35 sulphate and
evaporated in a vacuum Chr8fatodf W&Eﬁgcﬂh Nﬁ Qoqmtrlnethylene 21

April 2003 WO 001 24724 4~ PCT/ EP99/ 07824 cchlorld -al cohol 99:1 and
crystallization fromether gives 3S0O ng of ethyl (4-{

[ 2- (3- benzyl urei do) -t hi azol e- 4- car@pm¥g}ﬂngggb1phenoxy) acetate, mp.
173C, Ms: 455 (MrH)t. Exanple 12 2

(4-{(2-(3-benzyl -ureido)-thiazol e- carbgnyl Zam no} - phenoxy) acetate are
stirred in 4.3 mM of ethanol and 0.8 m of 1IN NaOH for 4.5 hrs. at RT.~ For
the working up) Wi&r&‘ﬂ{%(sﬁgﬂi@esiaﬁ\ybtbﬂ daycledlkyhtie tbthsl‘-lyﬂ)taaﬁ&bﬂxﬁt&l ifltdactbdwith the

ggg: 3(r:nhlcﬁ{ 1):’:I ggépgé ltnggld r I e O\zei‘g?enci ?oxise(ﬁaa ciucq{\e amma?xonY\f) ped\ﬁaet@j h%‘nd

15  reductive amination e.g. see the case where c is equal to zero, d is equal to 1, e is equal to

zero and A is equal to -NR'-).

The corresponding derivatives of formula I can be obtained by coupling these
amines with the thiazolecarboxylic acids of formula X or X1II and subsequent hydrolysis of -
20 the ester function.

Where c is equal to zero, d is equal to 1, e is other than zero and A is equal to -
NR'-, the compound corresponding to Scheme 1d with Y equal to O-benzyl is converted
by hydrogenation into the corresponding alcohol [and] then reacted with e.g. methane-
25 sulphonyl chloride or paratoluenesulphonyl chioride to give the corresponding mesylate or
tosylate. Subsequent reaction is with the corresponding amine components under the

conditions of a nucleophilic substitution reaction.



10 sul phate dried and evaporated in a vacuum Crystallization from ether

gi ves 208 ng of

(4[[2-(3-Dbenzyl -ureido)-thiazol e-4-carbonyl } -am no] - phenoxy hiagei beosaci d)
mp. 208C) Ms: 427 (MtH)t. Exanple 13 15 Anal ogously to Exanple 1 I, from
2- ( 3- benzyl - urﬁJ go) -thi azol e-4-car b&)xyl ic acid and ethyl pcr/EP99/07824

{4-am no- OfREAS y- phenoxy) - acet at e $here is obtained et hyl (4-{
(2-(3-benzyl urei do)-thiazol e-4-carbonyl ] -am no} - 2- met hoxy- phenoxy) - acet at e)
mp. 197-198C, MS: 485 (MrH)t. 20 Exanple 14 In the sane manner as

described in Exapg e 12 and grystal.lization fromacetonity.l from et hyl
(4-(( 2 ( 3- benzy! L F BTOSEJSTE i S s wishfor e pregaiatiy obtedbinaly destvatives
phenoxy) - acéebatief fdratub I, withlrtteinpedual to zero, d being equal to 1, e being equal to zero and
(4-{(2-(3- b%en%%ll];-%}_gi ).- thi azol e- 4-car bonyl } - am no}

2- met hoxy-p Xy)-aceti'c acid, mp. 210C) Ms: 457 (M+tH)+. Exanmple 1 S 30
Anal ogously to Exanple 11, from 2-(3-benzyl -ureido)-thiazol e-4-carboxylic
acid and et haxycarbonyl net hyl ~-am no- 2~ @,iel&gﬁycar bonyl net hoxy- benzoat e
there is obtained ethoxycarbonyl net hyl g

(2-(3-benzyl -urei do)-thiazol e-4-carbonyl ] - am no} - 2- et hoxycar bonyl net hoxy- be
nzoate, mp. 125-127C (fromethyl acgetate)) Ms: 585 {M+H)+. 35 The starting

mat eri al can be prepared as f : 21 April 2003 WD 00124724 41

PCTI EP99107824 a) 5- Benzyl afBQnyl am no- 2- hy dy ety B Q¢ acid is

reacted at reflux in agg §’h et awlenby onDacetate in the presence of
L

pot assi um carbonate to give ethoxycar boﬁ# nmet hyl

5- benzyl oxycar bonyl am no- 2- et hgX%ear bonyl net hoxy- benzoate, mp. 77-78C, NE:
460 (MrH)t. b) By catal ytic hydrogenation on Pd/Cin EtOH there is obtained
t her efrom et hoxycar bonyl net hyfl 5-am no- 2- et hoxycar bonyl net hoxy- benzoat e,

M5: 326 (MrH)t. 10 Exanple 14 378 wgoe#ceta—agx~~car bonyi met hyl 5-{

(2- (3- benzyl - urei do) - t hi azol g- 4- car béhyt} anifR@PLgtastyhoxycar bonyl met hoxy- ben
zoate) 6.5 nm of ethanol andli.?29 f. 2N, SOl ydr oxi de sol ution are
stirred for 5 hrs. at RT. Aftler th%g(%‘gaiztﬁélﬁ'%%d% EIof acetic acid and 15
2 m of water the mxture is warnmed until a honbgeneous solution is

obtai ned. After cooling the grec})fistatleavhg, é¢. widrleQH o HF/vwaeer sucti on,
washed with acetic acid-waterf 1:1 and dried. There are obtained 290 ng of
5-{(2-(3-benzyl -ureido)-thi azol e-4-car bonyl Jam no} - 2- car boxynet hoxy- benzoi c
acid, mp. 219C, Ms: 471 (MrH)+. ZO Exanple 17

2- (3-Benzyl -urei do)-thiazol e-4-car box%{J ic acid is coupled with ethyl

(E) - 3- (4am no- phenyl ) -acryl ate ogy to Exanple 11 After
chromat ography on silica ge iff h t hyl ene chl ori dg-ethanol 98:2 and
crystal lization from et her, re~d’s a/iené;d—e:*@hg ) 25

P

3-(4-((2-(3-benzyl -urei dcf} -t hi azol e-4-car bonyIHJ- $OPhenyl ] -acryl ate)
mp. 207C, Ms: 451 (M+H)+. . Exanple 18 30 235 ng of et hyl
(E) - 3- (4- 6(2- (3- benzyl - ur ei do) {&KiV&z0l e- 4- car bonyl | - ani no} phenyl J- acryl at e)
4.7 m of ethanol and 1 m of 2N NaOH are stirred for 6 hrs. at RT. The
reaction mxture s diluted with 4 7 ni of water a justed to pH 2 with
2 m of 1IN hydrochﬁaf?réesae%wgﬁ*ﬁ@zosz%r&'iem{Jsanééf grip %ﬁﬁéﬁ 5590V nder
suction, washkdconditibneaf e Heck rdadfiad Bdhe pre3¢dtandPd/TihligeDMF aifabowtrdd@C to

. : . , |
Z;C}DIC-?-? Egggl g@g‘%ﬂxbitg&eercgrrggp%ngmgaé kne(xa\(ej(s:cla'e6 él.g.r@ G(.)f)avies2 ejt aﬁp!': tl'xenzxo Q)% lﬂgugq; 2AT24
(E) - 3-[ 4-102- (138haaxy)l - ur ei do) - t hi azol e- 4- car bonyl ] - am no] - phenyk] - acr yki c
acid, mp. 264C, MsS: 423 (M+H) +.

Where c is equal to zero, d is equal to 1, eis 1 to 3 and A is -CH=CH-, the following
procedure is used: The procedure as in Scheme 1d is followed using the following aldehyde
XXVII:

15



Example 19 S to A solution of 1.1 g (4 mmol) of

2- (3-benzyl -urei do)-thiazol e-4-carboxylic acid) 1.05 g (4 nmol) of nethyl

[ (4- am no- phenyl ) - phenyl - ami no] -acetate, 1.7 g (4.4 mmol) of21kApBL2e03d 0. 6

m (6 mol) of NMMin 50 mM of DWF is stirred at roomtenperature

over ni ght o Abh$hst he usual working u)%nf ol  owed by chromat ogt-apPysobsisl | ca
gel) di chYXar onet hanel net hanol 30: 1) ere are obtained 1.2 g of nethyl”
[4-[[2-(3-benzyl -urei do)thiazol e-4-carbonyl J-ani no] - phenyl ) - phenyl -anm no] - a
cetate in the formof an anorphous powder. Ms: 516 (Mtl). The starting
material can be prepared as follows: IS 20 a) 4-N tro-di phenyl am ne
(Aldrich) is react e%wi tag&rget hyl _bronpacetate in the presence of potassium
carbonate in DVF at 70 i thyl, L(4-ni - | ) - phenyl

am no] -acetate (brdhn oil). %ﬁ?‘zgm %ﬁl(}il) %’st%3"§§§g¥yti c hydrogenation of
met hyl [ (4-nitro-phenyl)-phenyl -arﬁ‘rfo] -acetate in nethanol in the presence
of pall adi um carbon ( 1008XVYiere is obtained) after filtration and renoval
of the solvent) nethyl [ (4-am no-phenyl) - phdPrplectingign@p<cacbinatle in the form
of a brown oil. 1~~IS: 256 (M+). Exanple A A conmpound of fornula 1 can be
used in a manner |:nown per se as the active 25 30 ingredient for the
production of tablets of the follow ng conposition: Per tablet Active

i ngredi ent 200 nghk vhiserhozingdsthadzbleerivaivie (K$¥HI)liSbowgulSequensly aradessed ny

Tal ¢ 25 | met, | 2 i h,2003 WO
00/ 24772443 %Qﬁ%%ﬁ%g%gﬁa@iéﬁ%‘%%%ﬁ %MEWE}%%&?%P&P&% f ég’%‘k‘ég 9%%"‘&% ed
in a manner hydwgengion. Jbeagluctielpettrined Blcphnd isdthainoxifiged tdwhe pldelaide! i on

capsul es of I i Lt i-Qn ~ AGL I { ngredi ent 100. 0
mgCor n st ar ca}tﬁgbgd%grtr}ﬁﬁéﬁgg gosrfeaglg& 8?%5?83%2?%? ?“ﬁ&?ﬁg%&?’%ﬁ? ‘'stearate0.5
mMP20.0 ng 15 List of conmmon abbreviations AcCEt et hyl acetateAcOHacetic

aci d20 ) ) Scheme 3

Aeg- RGDSam noet hyl gl yci ne- Arg- @ y- Asp- Ser - OCHBoct ert - but o~cycar bonyl BOP( benz
otriazol -1-yl oxy)-tris-(dinmethyl am no)-phosphoni umhexaf | uor ophosphat eBSAbov
i ne serum al bum n2s )3

Cbzbenzyl oxycar bonyl COMI2- chf’'ong<4, 6- di met hoxy-1, 3, 5-tri azi neDMFdi et hyl f or

manm deEDCN- ( 3- di et hyl a op -N -et hyl -carbodiimde
hydrochl ori deEl el ectrqp acts30 ELegAenzyne- | i nked i mmunosor bent
assayEt OHet hanol FABf ast at om CH, CH,— O-protecting group

bonbar dment HBTUO- (benzot ri azofXXVID) - N, N, N f"llxl' -t etranet hyl ur oni umhexaf | uoro
phosphat e

1) Protecting group removal
(e.g. benzyl by catalytic hydrogenation)

2) Oxidation to the aldehyde
(e.g. Tetrahedron Lett. 1992, 33, 5029)

S (arylene)
CH, CHO
e-1

R

(XXIX)
10

The thus-obtained aldehyde XXIX is reacted in accordance with Scheme 6 under
Wittig conditions (or a variant thereof) with the phosphonium halide with the formation
of the double bond. The free acid of the desired compound is obtained by ester cleavage
15 e.g. LiOH/THF/H,O.



> 21 April 2003 WO 001 24724 44 PCTI EP99/ 07824 | SPi on spray (positively
charged ions) MeCNacetonitril e ' MeCHmet hanol MSnmass spectroscopy5

NMWN- et hyl nor phol i neRGDSH- Ar g- G y- Asp- Ser - OHRPr ever se phaseﬁl’gﬂq@om
tenperaturem p. mel ting point10 t-BuOHt ert-butanol TFAtrifl uoroacetic

aci dTHFt ekv%owg%)f uran 21 April 20 WO 00174724 45 PGT/ g@%@%@?ﬂg
wher e1 n

d ai ns: npounds of formula (1) R2 R~- (CH2)a
Rl is RS ORs R~HN R~HN~ R4- (CH~e N-C-N- or ReHN~C N or RgN-C_' NH- . is
Rs --~-CON~-r (arylene~-CH2~A-~-CH2-~-COOH (I!') ; 10 R3 is hydrogen)

al kyl, cycloal kyl, aryl) aral kyl) heteroanl, carboxy, alkyl-OCO or

aral kyl-O-CO-; R ~ is hydrogen) al kyl) cycloal kyl) aryl or heteroaryl; is
R5 and R6 i ndependently of one anot her &rlenk\&@rogen) al kyl, cycl oal kyl or
het eroaryl; R~ and R8 independently of one another are hydrogen, all:~~I,
cycl oal kyl or heteroaryl or R~ and R8 together with the N atons to which
they are attached formga S &b 8-nenbered heterocyclic ring which can carry
one or nore al kyl subsy nts; R9 is hydrogen, alkyl or cycloal kyl; 20 Rl~
i s hydrogen) aryl, g/ het er oar yl > heterocycl yl al kyl) car boxyal kyl,

al kyl, cycl oal kykY alkyl O CO?¥e8pla| kyl - O CO-, al kyl-CO-)  al kyl sul phonyl )
aryl sul phonyl or het eroarylsul phangtz 1F'stc’oxygen, sul phur) -CH=CHR~0 | or
~N~; 25 ato f are zexxigf whol e positive integers, with a being zero to
2; b being zero to 4; ¢ and d being zero or I, with the proviso that ¢ and
d are not both simulthneously zero; ais zero to 21 April 2003 WO

00/ 24724 46 PCT/ EP99/p7824 5, with the proviso that a is other tharr zero

when d is zero and a szr L, S_uhen S is zero
to 3) with the pl‘OViS)thg)t F?‘ ﬁ-&—ro,‘ﬂ%&l&%ls ongE suﬁghur or

Base (e.g. NaH t-BuO ™ K7 or sodium hexamethyldisilazane)
in THF or DMSO

2) Ester cleavage (when R = alkyl)

S {arylene)

R =clen, 1
\[CHZ‘};‘ C=C- CH, choox-i
(XXX)
5 In addition to the processes described above, the substituent R' can be varied in the

scope of the definitions of general formula I. For example, the Boc protecting group of
compound (XIV) can be cleaved off for the preparation of the corresponding compounds

of the formulae

— /H‘k%COOH

R“NH

A7NH Z‘ﬂ
B %Q/H‘\s ~COOH
N

10



Riof s "N and their pharmaceutically usable salts and esters. 2) Conpounds
in accordance with claiml) in which R is' Rs | -CO-N(arylene)d CH2 A
.CH2 COOH (Ill') 1o af and RO) A) d to f are as defined in clzai 8208
Conpounds in accordance with claim1l or 2) in which R is 15 Rs -CO -N

aryl ene %dahgi!? COH (I1V) af andtzﬁia A) a and f are as glefiPRA7eA claim

1. 20 4) rrpounds i n accordance w any one of clains 1 to 3, in whith RZ
is, R -CO-N arylene -ACH2 COH (V) f and RO, A and f are as defined in
claiml1l. 25 S) Conpounds in accordance with claim1 or 2) in which R is

21 April 2003 WO 001247z4 4~ PCT/ EP99J07824 Rs CO N- ~- CH~A- ~- CH2- ~- - COOH
(M) ais 1ltoSand RO, Aand f are as defined in claim1l. 5 6) Conpounds
in accordance with any one of clainms 1 to 5) 'in which Ais oxygen or

-CH=CH. 7) Co und ange in which
R s R G Re T Euiind REEAE M Scltd Wi S SRt ) One o
clainms 1 tOreE)gentne gvhaﬁxhdl@bmhl@mni@amemghmaqaoﬁmhdmg gdapidesy | ene) with
t he substituted ph ecr&yene garr ng one or nore al koxy) aral koxy, hal ogen)

al koxy- al kossrivatarasdRy apd R'zre budeom. Sheredr kgnd Risse othemrihen

hydrogen, an amidation procedure corresponding to M.A. Poss et al.,
Tetrahedron Letters, 1992, 33, 5933-36 is chosen.

In a process variant (Scheme 7), a thiazole derivative of formula XXXI can be ’
10 guanidated (Tet. Lett 29, 3183-86, 1998) with intermediary protection of the acid

functions contained in R* and R>.

Scheme 7
/
N a S g
(XXX
H
SO;H, NEt, , DMF
NH,
a=lor2
Y
R
) -l
”’2 Wt s s eCOOH
HN H
(XXXII)
15 Compound XXXI is reacted with an isocyanate for the manufacture of the

corresponding urea derivatives.



9) Conpounds in accordance with claim8) in which arylene is neta- or
para2o phenyl ene or substituted neta- or para-phenylene, wth the

. Substituents of the phenyl ene previously given by R2 standi ng Agfaso3or
para- to one another and with the substituted phenylene carrying on the
rlng an fﬁ%ﬁﬁéﬁﬁg substituent selechgd fromthe group of atk@rygomasr boxy
or - Al kyl 25 10) Conpounds in accordance with any one of
clalns 1 to 9) in which R3 is hydrogen) al kyl) cycl oal kyl or phenyl. 11 )
Compounds in accordance with any one of clains 1 to 10) in which R4 is 30
hydr ogen, al kyl) Ry ka f 49

PCT/ EP99/ 07824 1%*%!6@%%{&59‘?39%(:0& aﬂ%‘g&w&%tédawappﬁ’ P Imedlied 49 11)
i n whi ch R5Sphewgynern thaprerrgcapia base eggeigthylanfame mhmaaltleenﬂmrtacwcmgbn and
R~ and Re tQ&‘?EsESﬁdM%B:‘?nﬁJWﬂN %h%m% to which they are attached forma 5- to
6- menbered ring Compounds 1 n accordance with any one of clains 1 to
12) in which RO is hydrogen or cycloal kyl. 14) Conpounds in accordance with
any one of clains | to 13) in which RZ is atdached to position 4 and R3 is
attached to position 5 of the thiazole ri 10 15) Conpounds in accordance
with any one of claims 1 to 14) sel ,fd;Ffmﬁﬂ1Ethyl

(4-({2-(3-benzyl -ureido)-thiazol e- 4 a bonyl] am no} - phenoxy) - acet at e;
(4-((2-(3-benzyl -ureido)-thiazol e-4-carbonyl ]-am no] - phenoxyJ-acetic acid;
15 et hyl

(4- {[2 (13- benzyi wifepd RO ottt Bvalifdfogeardfenytdva@id Mg Bec pratlfxygBlig oy ) acet

at e; {

(2-(3- benzylcoﬂ‘tpél‘%sxwﬂﬁg‘ibf’%“ hy gedusBrgATinatigmyith sherersenapdimaldskydeincet i ¢
aci d; et hoxygatédeay! nmet hyl 5-(

(2- (3 benzyl - urei do)-thi azol e-4-carbonyl ]-am no}-2 20
ethoxycépbonylnethoxy benzoate; 5-{

(2- (3-benzyl - ur eiddepothiaafaherpe iy bt obtainad }foRexaaipho ks redohpoynBEXIXDI C

d; ethyl (E . . .
(5 (5 benyy VB tiBes PR Ry T ARTISSPopHERY T tlypaetcady
(E)-3-(4-(2-(3-benzyl -ureido) - thlazole 4- carbonyl | - am no} - phenyl ] -acrylic
e e oot O Rtk e FAOUAREA S0k b GOIBROMAA Lo e et CF

process conprises reac oun
15 sponding monoall\ylammes by reductive amination with the corresponding aldehydes e.g.

in the presence of borohydrides or H,/PdC.

In order to obtain the corresponding heteroaryl derivatives of compound (XIV)
there are used thiourea derivatives corresponding to Scheme 1¢ which are substituted on

20  the nitrogen with heteroaryl. These are reacted with compound (VII) or (XIb).

Where a is equal to zero, the procedure starts from the corresponding basic

thiazole compounds of Schemes !a, 1b and 1d.

25 The amine XIX used in Scheme 2 can be prepared according to generally known
processes. For example, the following procedure can be used when A is oxygen. The ether
bond present can be obtained by reaction of a hydroxy function with the corresponding
halide. At the same time, other reactive groups such as e.g. the amino function have to be
inactivated using known protecting graup technology.

30

Where A is sulphur, the thioether group can be prepared, for example, by reaction
of a halide with the corresponding thiolate in DMF or DMSO. The thiolate used is

produced from the corresponding thiol by abstraction of a proton by means of a base. In



RS R a ~COOH ~S 30 (XV111l) with an amne of the formula r 21 April 2003
WO 00n4724 49 PCT/ EP99/ 07824 RO N-(aryl ene)d-~-CH2~---A CH2 . COORtt (XIX)
f inwhich R~ ) R) R9) a and d to f have the significance givgmieoscl ai m
1, cis equal to 1 and R~~ is alkyl or aralkyl. 5 17) Conpounds in
accordancg W ny one of claims 1 to 15 for use as thergpeytisenbdy active
substance@pvﬂfg}}n npounds in accor ddfice with any one of clail m;lL1 to 15 for
the to production of nedicanments for the prophylaxis and treatnent of

ill nesses which are based on a mal function of the binding of adhesive
proteins to vitronectin ceptors. 19).A pharmaceutical. pr r.gtion

cont ai ni ng %Vaégﬂgg}l‘fnac s}"ﬁé g‘é%eg}?e&ézﬁ? °l\f\,1")'? ﬁa"gbrfy()b(t)aﬁ‘éedt)‘t?y rg?cgf’ﬁg?gﬁi“gatfév ltgnd a

t her apeut i cthlelcyrrespendingamasilate or 165yR2@) Thigphesylitecauosylaed capibe phraated dfor i n

o1 SanCe My o 0 RO, PPt SO B0 Sy RGP

coa
fibrinol yt i paptobenpadpidayl echlatizor dance with claim 1 as well as nedi canents
for the prophylaxis and therapy of illnesses which are based on a 20

mal function of the bindin mOf adhesi ve proteins to vitronectin receptors.
21 ) The use of WbersduitddK n. the desintdniseossi tcarbanpop eardbe Qitzinersacgording1s f or
the product yan, ot Hﬁﬁg&%Hf@%ﬁouﬁ?d%@%beﬁﬂ%eé&%uﬁfmQQQHHR%NIE“’-&WWdance

wi th any one of clai 15 for the production of nedicanents for the
treatment and prophyl axis of neoplasns) tunour metastasizing) tunour

growt h, osteoporwgiefd) A BagRi=GH Jkifasife usidah StHeend 2dah BOBBIathEd irﬂ?d—‘allldgzrto
degeneratio s.fallow n Si S,

) restenosi g vascul ar inpterventiagn) psQqrji

arthri 18,  ageBeowly dasubdpreceity bieaShegtad Sbemsiant ol Bes 6
viruses) bagh&lbgousi9no Betivghe £ebrrdspsiaed dniRlo¥ronsdrflée dr Amifdiodiaeflémertanf
corr espondi gg medi cafrent s. Esz% Lgongo%nds in n?cqyor dance with a}gley one of
claims 1 toP85acilER R ABMGrLY AT e & AR Br Bab S €&k ¥BAPh i n
claim 16. gfoup can carry a BOC protecting group. Alternatively, the procedure can start from a

corresponding nitrobromoarylene which, after the palladium-catalyzed coupling, is

15 reduced with tin dichloride dihydrate in ethanol with the retention of the double bond.
Likewise, the corresponding nitroarylene can be employed analogously to Scheme 5. After
oxidation to the aldehyde and after performing the Wittig reaction the nitro group can

then be reduced to the amine with tin (I1) as described above.

20 The amine in which d is equal to zero required for Scheme 2 can be prepared
starting from the corresponding protected aminoalcohol. After oxidation to the aldehyde

(see Scheme 5) the desired amine is then obtained by a Wittig reaction.

The invention hikewise embraces intermediates of the formulae

25



21 April 2003 50 24) A use of an effective anmobunt of a conmpound in
accordance with any one of clains 1 to 15 for the manufacture of a
medi canent for the treatnent and prophylaxis of illnesses V\hgphp@rzeoj)ased
on a mal function of the binding of adhesive proteins to vitronectin
recept or swopedeheA Use of an eff ect;“xe amount of a conpoungci/Breeisdance
with any one of clainms 1 to 15 for e manufacture of a nedi canent for “the
treatment and prophylaxis of neoplasns, tunmour netastasizing, tunour
growt h, osteoporosis, Paget's disease, diabetic retinopathy, macular
degeneration, restenosis follow ng vascul aﬁjl ntervention, psoriasis, 10
arthritis, f| brosis, kidney failure as infections caused by
viruses, bacteria or fungi. .As. f Ae. A@9. A@ % A9Y. A . A9R. A9
. AQe. AU&L. AL. AL. AL. A. s. A ALs. Al ~@pylede) . A9S. AN EA.A2
CAL9y. Ay A Ty A AALALA%ARAL’>A A9L. As” L. A9l . A.s. AsH . A& A L. AA
& AL% . A9. A9R. AU9_. AL. A. AS+*/ gko| ~' DF7\ 56: JKzuo géf\/] cal] ca] ca] ca] ca] c”a] ca]
ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] c&*e¥H) ca] ca] ca] ca] caU] ca] ca] ca] ca] c&a] c<
ajcaJca! c,
] ca{e{val gb%'%] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca]calcha]c
al calca)lca]ca]ca]ca]ca]ca]ca]lca]lca]lca]cal =CE/7T!!!
##PqYR&&&' >) ) ) *+| vagl gb] X] ] ca] ca] ca] ca] ca] calsic*al] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caljcaly¢a] cal] ca] ca! +10?0\ 000* 1245866#8889
99999 J: b—i
s <<:::::zupkf a\W]ca]ca] ca]cataj capca &p] ca] ca] calU] ca] cal] cd] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca! ===>#>$>{ >>?K?P@0BBj BBBBBC#
C&! EE" FGzupkfa\ W] ca] ca] ca] h&a] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca%? U] ca] ca] ca] ca! GEGGHHH HHHHHHHI - | vI |
I INJ~JKONGNeN. OO QQRReRR~yt 0j e [ V] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]ca]c
a] ca] ca] ca] gad gRidsgia] ARl ead eahhial ol malicalFeitdicad iflanad £ FRRSSGTSTVTTT

UUf UW8VVVV@.VHNWW\9®&)@QW{*\Y@H‘§BT b ]"éﬁ]YEH]‘E‘a]lc‘a] ca] ca] ca]ca] ca] ca]ca]ca] ca
] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >YMYnZ} ZZZZ4
[C2\\\\\F]L]]]] MU 2R MaSa| w mhc”Y] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca! Sa
aamapaabcdUdef f f f ggg* g. g=gPgigg).g| gggghi i i i Hhsnhc”YmheY] ] ] ca] ca] ca] c”a] ca]
ca] ca] ca] ca] ca] cal] ca] ca] ca] ga]c&l]%ﬂ)]—ca] ca]]‘Jr]Jga]—ca]-lca] ca] ca] ca] ca] ca] cal ca
] caU] ca] ca
iiiiijjjaj= Pl OommvVMATYZm ngno upj drYSnmhU] ca] cal] caU] cal] ca]
ca] ca] ca] calU] ca] ca] cal] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] cal] ca moospwpp6égrrrrrrrrrrrs
Ss_s}ssswssssstw ng ZU d2YSnhU] ] caU] ca
Ul cral] ca] ca] calU] ca] caU] ca] ca] calU] ca] caU] ca] caU] ca] cal] ca] cal] cal] cal] ca] ca
] ca] ca] ca] c*a] ca] c*a] ca] cassstt7t u
vwixayoy{y~yyyyy ¥ypechiip predardifpieithidiswesdre] XnhU] ] c] caU] ca] ca] ca] ca] ca] ca] ca]
aclia]cca] ca] calgucﬁ](gay] %a]oc(aclg]rbcoz%],ﬁ%%ca][ocpaol%],ca]ecaa] ca] ca] ca] ca] caUl ca] ca]ca]c
}} r ~~] akr wAlbsyHizpiiinddpiappepticeatadgioat]wadec a] cal] ca] ca] ca] ca] ca] ca] ca] cal]
ca] ca] cajcca c
I f} I oL"p Ckgﬁo%?aq%wlf‘%{}lw%&qk% C%&]O%g]agg%'cg]&ﬁ rbm]ylm]et(}:]gl]rycaﬁj]zgzzsll']e’caLJ] ca
] ca] ca] ca] caﬁ]th@qyc@amla]lmat]mbﬁ] aijnoal-cthpwpddfzaly @kwrwr | gb] Vkfa\ W] U ca
] ca] ca] cal] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] cay
ca] cal ca] calU] ca] ca] ca] ca
wy{ * +RXF r " +i | wr ngivirkier ebieyty efjteainvaptiongre thecampaped) effpratle Al dsyceibpé aigvea) ca
U ca] cal] CaLﬂo?ﬁHa%@ﬂ&?ﬂe%ﬁl&l L&?Je%ﬁ%s@ﬁ]c@s a] ca] ca] ca] ca] ca
0>JM eh4Ed SUY[ " fj z) pzupke [ Vkfa\W ] ] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] caU
] ca] cal] éd] cal] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] cal] ca] cal] ca] ca] ca -
8: <SX E* Cp} xsni d_g\f h& abicalos éle@ﬁ&&x%ﬁ gl c@hnalaal s%&ahs%iml&aw sedweddical ca
] caU] ca] caU] ca] c(a] ca] ca] cal] cal] ca] ca] ca] ca] ca]

“ft bdj ~b§\§]i’IE‘PdalFWEI ofgpd 1}%1%]%8}%@]0& 1&@1%&]@51%@] @aefr%*a‘j}ual] %’éU] ca] ca
U] ca] cal] calhg@d 6ah el et Tl Ciiheml o halndslve pldiaikl eAliGandBinec?
nmm ~ytoj e [V]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca ca] calcalc
a] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca! ANRd_npg+. =(u
~xrmhc"Xj e [V]]] U ca] ca] ca] ca] ca] cha] c™a] cMa] ca] ca] ca] ca] cal] ca] cal]ca] ca]c
aJ cal calca]ca]ca]lca]ca]ca]ca]ca]lctalcalcalca V(
X: Y6<IJMWYho|wnga\We [V]]]]ca] ca] cral] ca] ca] ca] ca] ca] calU] ca] cal] caV] ca




WV] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca o;

O<F=KWZi j "] 25@~1{upkfa[ Vje [V]]] ca] c”a] ca] ca] ca] ca] c”a] ca] ca] ca] ca] c”a] ca]
cal] c”a] ca] ca] c*al] ca] cal] ca] ca] ca] c*a] ca] ca] c*a] ca] ca] ca] ca]xaaspk? B3 cm
acq@itwtojd ZUje [V]]ca]ca]ca] cha] ca] ca]ca] c”a] ca] cal] ca]ca]ca] ca]c”a]cal
cal c"a] c%ém@bg a] ca] ca] ca] c"a] ca]L_‘g aU] ca] cal] ca] ca PCT/EP99/07824
PApm}"-ux ~ysnhc] XSj e] ca] ca] c” aJ c”a] cal] ca] ca] ca] c*a] ca] ca] c”a]cta] ca
V] ca] ca] c™a] ca] ca] ca] cfal] ca] cal] ca] ca] ca] ca] c*a] ca] ca] ca R =hp /-

1

mwr | gb] Xj e] ca] g.ﬁckf: f ?@Jt%/f\ ectﬂl&xt %?J@@.l&é‘deﬁt@aﬂ&ﬂ];&ﬁt%&%ﬁﬁlxﬁﬁé& a] ca]

ca] ca] ca] ca] ca] calcalcalca
n}' 5u{ Op~] shmpgrebipunealld spesaipe }imr@aém&eﬁ]r@au]l@ay ingficarder] dhkcal cal cal ca
] ca] ca] ca] qgﬂ&ﬁ]ﬁﬁﬂt&ﬂﬁ%ﬁ@l F@*%ﬁﬁ]n%@é\ﬁﬁm&ﬁlg]ﬁg%ﬁ@ Préviousty described which

6sv@np5[ ps Xcal ca ajca]calcalc Lca cal cal‘cal cal ca] ca] ca] ca]
cal] ca] ca] @éﬂ&@p@hﬂ@&]%}%&p&ﬂ%a}mwdéa EAFE Oéxaub ]ﬁ@r@ ditionally one

INEQE ! S™ mior ' more Eorft S Y@ O WIhE @b 1:6:"?\ i6Rg ﬁﬁ%%lﬁﬁ%ﬁﬁ]\@lﬁ@ﬁ]sca] cajc
a] ca] ca] ca] c ] ca] cal ca] ca] ca] caj ca cajc %L a] ca]cal.ca] cal caU ca! } ####b
SSPOREMG ' ' Yok as megicpmenteyar the proph ya?m efaézp 'fleaascﬂpéwréaaeém]aca] ca] ca]

ca] ca] ca] cahﬂa.]n@ﬁihcaﬂtﬁabmm CAhaRdsia e@tkﬁ\ald:ﬂirsﬁdcﬁa]r@@];ma ca] ca] ca] ca] ca] ca
*/ cAl 0! - &10%&' () - MB10YB& () - 109B& ()-! p$l0YBB& () -

y#s109B& ()-I 10%3& ()-Mgko}[: #$10‘V& ()-F!' O#$109%& ()-F! &S#$10%

& ()-F109B& () - "KiD8E3&: 6§ the inveOVBRRO (he {oYt]@&ﬂ%m(c)s—deﬁ& () &S510%

BSL%(&) 0 %Y] " ei!a'é;&d %gmvse)é%g%?locyucp%rg %U‘E}g % Og{%bfgS%g eagnent or prophylaxis of

1??895/ 3:2(%(3;& illhessds: V&ich\arbﬂs@r%_%@/;&(l?)\etllo@ iﬁgh/(gbl?glmg 3){( adhesive proteins to

0 [ /R -zl o/R -

}A2bCl %mo*a)’&”t’?elc “Iffmé/&(‘%s) -1 KF" 10%DD& (?- 109%&' ()-! TH109& ()-' 10%& ()-L cg
zX9. C 101~ 0#10% & ()-! (0#109%& ()-! #0#10% | & ()-.y10%& ()-! @ ( YA0%& ()- @ (
0% ()- @ | >dE

100" (é%& ('Q s sischof e inyorion iishe e oo ST ool ).

escribed above for the production of medxcaments e.g. for the treatment or prophylaxis of
neoplasms, tumour metastasing, tumour growth, osteoporosis, Paget's disease, diabetic
retinopathy, macular degeneration, restenosis following vascular intervention, psoriasis,

arthritis, fibrosis, kidney failure as well as infections caused by viruses, bacteria or fungi.

20 A further object of the invention comprises compounds of formula (I) which are

manufacturable in accordance with one of the described processes.

Likewise an object of the invention are methods for the treatment and prophylaxis
of illnesses which are based on a malfunction of the binding of adhesive proteins to
25  vitronectin receptors and which comprise the administration of an effective amount of a

compound of formula (I).

An object of the invention is further a method for the treatment and prophylaxis of
neoplasms, tumour metastasizing, tamour growth, osteoporosis, Paget's disease, diabetic
30 retinopathy, macular degeneration, restenosis following vascular intervention, psoriasis,
arthritis, fibrosis, kidney failure as well as infections caused by viruses, bacteria or fungi,
which method comprises the administration of an effective amount of a compounds of

formula (I) described above.
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for the treatment and prophylaxis of neoplasms, turhour metastasizing, tumour growth,
osteoporosis, Paget's disease, diabetic retinopathy, macular degeneration, restenosis
following vascular intervention, psoriasis, arthritis, fibrosis, kidney failure as well as

5  infections caused by viruses, bacteria or fungi.

The conversion of a compound of formula (I) into a pharmaceutical usable salt can
be carried by treating such a compound with an inorganic acid, for example a hydrohalic
acid, such as, for example, hydrochloric acid or hydrobromic acid, sulphuric acid, nigric

10 acid, phosphoric acid etc., or with an organic acid, such as, for example, acetic acid, citric

acid, maleic acid, fumaric acid, tartaric acid, methanesulphonic acid or p-toluenesulphonic
acid.

The corresponding carboxylate salts of the compounds of formula (I} can also be

15 manufactured by treatment with physiologically compatible bases.

The conversion of a compound of formula (1) into a pharmaceutically usable ester

can be carried out by treating such a compound in the usual manner or as described in the
Examples.

20

As mentioned previously, the compounds of formula I and their pharmaceutically
usable salts and esters inhibit especially the binding of various adhesive proteins such as
fibrinogen, vitronectin, von Willebrand factor, fibronectin, thrombospondin and
osteopontin to the vitronectin receptors (such as e.g. avP3, avfs, avf6, avps, etc.) on the

55 surface of various types of cell. The said compounds therefore influence cell-cell and cell-
matrix interactions. Since the vitronectin receptors play a réle, inter alia, in the spread of
tumour cells, in the new growth of vascular tissue, in the degradation of bone tissue, in the
migration of smooth muscle cells in vascular walls and in the penetration of virus particles
into target cells, the said compounds can be used as vitronectin receptor antagonists in the

30  control or prevention of neoplasms, tumor metastasizing, osteoporosis, Paget's disease,
diabetic retinopathy, macular degeneration, restenosis following vascular intervention,
psoriasis, arthritis, kidney failure as well as infections caused by viruses, bacteria or fungi.

Since the binding of adhesive proteins to the fibrinogen receptor (aj1b3) on the surface

of blood platelets is practically not inhibited, undesired side effects such as e.g. bleeding

35  can be suppressed with the therapeutic application of the said compounds.
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5 (J.Med.Chem. 1992, 35, 4393-4407).

In detail thereto, the wells of microtitre plates (Nunc-Immunoplate MaxiSorp)

were coated overnight at 4°C with the vitronectin receptor ¢,f8; (from human placenta,

100 pl/well) in a buffer system with 150 mmol/l NaCl, 1 mmol/CaCl;, 1 mmol/i MgCl'z,
10 0.0005% Triton X-100 and 20 mmol/l Tris HCI, pH 7.4. The non-specific binding sites
were blocked by incubation with 3.5% bovine serum albumin (BSA from Fluka) at 20°C
for at least 1 h. Before the beginning of the test the plates were washed in each case once
with 150 mmol/l NaCl, 1 mmol/l CaCl,, 1 mmol/l MgCl; and 20 mmol/l Tris HCI, pH 7.4
(buffer A). The thus-coated plates can be stored for at least 2 months in the presence of
15  0.05% NaNj (in buffer A) at 4°C in a humidity chamber without loss of binding activity.
Fibrinogen (IMCO, free from fibronectin) was diluted to 1.5 pg/ml in buffer A in the
presence of 1% BSA. The wells coated with the receptor were incubated with fibrinogen
(100 pi/well) overnight at room temperature in the absence of or in the presence of
increasing concentrations of RGDS (as the reference substance) or the compounds to be
20 measured. Non-bound fibrinogen was removed by three-fold washing with buffer A,
bound fibrinogen was detected by an ELISA procedure. Antibodies of rabbits directed
against human fibrinogen (Dakopatts, Denmark), diluted in buffer A in the presence of
0.1% BSA, were added at room temperature for 1h., followed by incubation with
biotinylated antibodies directed against rabbit immunoglobulin (Amersham) for 30 min.
25 Non-bound antibodies were removed by three-fold washing with buffer A. Thereafter, the
pre-formed streptavidin-biotinylated peroxidase complex (Amersham) was added for
30 min. Three-fold washing with buffer A was again carried out. After addition of the
peroxidase substrate ABTS (2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid),
Boehringer Mannheim) the enzyme activity was measured with a multichannel
30 photometer (UVmax, Molecular Devices). The difference between total binding activity

(in the absence of a test substance) and non-specific binding activity (in the presence of

100 uM RGDS) is taken as the specific binding activity. The concentration of a test
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The isolation of the receptor a,b; used in the test can be carried out as follows:
5 Human placenta is stored at -80°C immediately after its excision. In order to extract the
receptor, each placenta is superficially thawed and cut into narrow strips with a scalpel.
The pieces are washed twice with a buffer of 150 mmol/l NaCl, 1 mmol/l CaCl;, 1 mmol/l
MgCl; and 20 mmol/l Tris HCI (pH 7.4). The proteins are extracted at room temperature
for one hour with a buffer solution from 1% Triton X-100, 150 mmol/l NaCl, 1 mmel/l
10 CaCly, 1 mmol/l MgCl,, 20 mmol/l Tris HCl, 0.02% NaNj, 0.5 mmol/l phenylmethane-
sulphonyl fluoride, 1 mmol/l leupeptin and 2 mmol/l N-ethylmaleimide (pH 7.4) and
filtered through sterile gauze. The filtrate is centrifuged at 30000 g for 30 min. at 4°C. The
glycoproteins are firstly separated with the aid of a concanavalin A-Sepharose 4B column.
The proteins bound to the column are eluted and then added to a Aeg-RGDS column.
15 After repeated washing the bound vitronectin receptor is eluted by 3 mmol/IRGDS in a
buffer of 0.1% Triton X-100, 150 mmol/l NaCl, 20 mmol/l Tris HCl, 1 mmol/l CaCl,, 1

mmol/l MgCl,, 0.05% NaN, (pH 7.0).

The results obtained in the foregoing test using representative compounds of

20  formulal as the test compound are compiled in the following Table.

Table 1
Substance VNR
ICs0 (nM]

(4-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-2- 0.2
methoxy-phenoxy)-acetic acid
5-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-2- 1.3
carboxymethoxy-benzoic acid
(4-((2-(3-benzyl-ureido)-thiazole-4-carbonyl)-amino)- 1.0

phenoxy)-acetic acid

25
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5 The compounds of formula I and their pharmaceutically usable salts and esters can
be used as medicaments (e.g. in the form of pharmaceutical preparations). The
pharmaceutical preparations can be administered internally such as orally (e.g. in the form
of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions), nasally (e.g. in the form of nasal sprays) or rectally (e.g. in the form ofy

10 suppositories). The administration can, however, also be effected parentally such as

intramuscularly or intravenously (e.g. in the form of injection solutions).

The compounds of formula I and their pharmaceutically usable salts and esters can
be processed with pharmaceutically inert, inorganic or organic adjuvants for the produc-
15  tion of tablets, coated tablets, dragées and hard gelatine capsules. Lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts etc. can be used, for example, as such

adjuvants for tablets, dragées and hard gelatine capsules.

Suitable adjuvant for soft gelatine capsules are, for example, vegetable oils, waxes,
20  fats, semi-solid substances and liquid polyols, etc.

Suitable adjuvants for the production of solutions and syrups are, for example,

water, polyols, saccharose, invert sugar, glucose, etc.

25 Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,
glycerol, vegetable oils, etc.

Suitable adjuvants for suppositories are, for example, natural or hardened oils,
waxes, fats, semi-solid or liquid polyols, etc.
30

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.
35
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especially for thie treatment or pro 5 of neop sms umour metastasizing, tumour
growth, osteoporosis, Paget's disease, diabetic retinopathy, macular degeneration,

5  restenosis following vascular intervention, psoriasis, arthritis, fibrosis, kidney failure as
well as infections caused by viruses, bacteria or fungi. The dosage can vary in wide limits
and will, of course by fitted to the individual requirements in each particular case.- In the
case of oral administration a daily dosage of about 0.1 mg to 20 mg per kg body weight,
preferably about 0.5 mg to about 4 mg per kg body weight (e.g. approximately 300 mg per

10  person), divided into preferably 1-3 individual doses, which can consist, for example, of
the same amounts, should in general be adequate. It will, however, be clear that the upper

limit given above can be exceeded when it is established that this is indicated.

The invention is illustrated hereinafter by Examples, which do not limit the

15 invention.
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175 mg of 2-guanidino-4-methyl-thiazole-S-carboxylic acid, 2.6 ml of DMF,

5  0.29 ml of N-MM and 332 mg of HBTU are stirred at RT for one hour, treated with
197 mg of butyl (3-amino-propoxy)-acetate hydrochloride and stirred at RT for a further
18 hrs. For the working up, the mixture is diluted with ethyl acetate, washed with. dilute
sodium carbonate solution, dilute sodium chloride solution and saturated sodium chloride
solution, dried and evaporated in a vacuum. Chromatography on silica gel with methylene
10 chloride-alcohol gives 162 mg of butyl {3-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-
amino]-propoxy}-acetate, MS: 372 (M+H)".

The butyl (3-amino-propoxy)-acetate hydrochloride can be prepared as follows:

15 a) Butyl 2-cyano-ethoxyacetate is hydrogenated on Pd/C in acetic acid and subse-
quently reacted in tert-butanol and triethylamine with di-tert-butyl dicarbonate to give

butyl (3-tert-butoxycarbonylamino-propoxy)-acetate and purified by chromatography;
MS: 290 (M+H)".

20 b) By treatment with 4N HCl in ethyl acetate there is obtained therefrom butyl (3-
amino-propoxy)-acetate hydrochloride, m.p. 36-36°C, MS: 190 (M+H)*.

Example 2

25 151 mg of butyl {3-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino}-
propoxy}-acetate are stirred for 5 hrs. in 3 ml of 25% hydrochloric acid. The reaction
mixture is evaporated to dryness in a vacuum and the residue is lyophilized from acetic
acid. There are obtained 144 mg of {3-{(2-guanidino-4-methyl-thiazole-5-carbonyl)-
amino]-propoxy)-acetic acid hydrochloride (1:1), m.p. 48-51°C, MS: 316 (M+H)".

30

Example 3

400 mg of 2-guanidino-4-methyl-thiazole-5-carboxylic acid, 463 mg of ethyl 4-
amino-phenyloxyacetate hydrochloride, 6 ml of DMF, 0.67 ml of N-MM and 759 mg of
35 HBTU are stirred at RT for 22 hrs. The working up and purification are effected as
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Example 4

330 mg of ethyl {4-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino]-.
phenoxy}-acetate are stirred at RT for 11 hrs. in 6 ml of 25% hydrochloric acid. The
reaction mixture is evaporated to dryness in a vacuum and the residue is triturated in

10 MeCN. There are obtained 293 mg of {4-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-
amino]-phenoxy]-acetic acid hydrochloride (1:1); m.p. 273°C, MS: 350 (M+H)".

Example 5

15 2-Guanidino-4-methyl-thiazole-5-carboxylic acid is reacted with tert-butyl (3-
amino-phenoxy)-acetate in the same manner as in Example 3. Chromatography on silica
gel with methylene chloride-ethyl acetate and methylene chloride-alcohol gives 176 mg of
tert-butyl {3-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino]-phenoxy}-acetate,
m.p. 204°C, MS: 406 (M+H)".

20

Example 6

142 mg of tert-butyl {3-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino]-
phenoxy}-acetate is stirred in 1.1 mi of methylene chloride and 1.1 ml of TFA for 2 hrs. at
25 RT. The reaction mixture is evaporated in a vacuum, the residue is taken up in water and
the solution is evaporated to dryness. The solid is suspended in water, adjusted to pH 8
with 1IN ammonia while stirring, filtered off under suction, washed with water and dried.
There are obtained 101 mg of [3-[(2-guanidino-4-methyl-thiazole-5-carbonyl)-amino]-

phenoxy]-acetic acid, m.p. 284°C, MS: 350 (M+H)".
30

Example 7

In the same manner as described in Example 3, from 2-guanidino-thiazole-4-

carboxylic acid and ethyl 4-amino-phenyloxyacetate hydrochloride there is obtained ethyl
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{4-[(2-guanidino-thiazole-4-carbonyl)-amino]- phenoxy} -acetate, m.p. 206°C, MS: 364

(M+H)".

Example 8

227 mg of ethyl {4-{(2-guanidino-thiazole-4-carbonyl)-amino]-phenoxy}-acetate
are stirred for 3 days at RT in 25% hydrochloric acid. The precipitate is filtered off under

suction, washed with water, triturated in methanol, filtered off under suction and dried.

There are obtained 165 mg of [4-[(2-guanidino-thiazole-4-carbonyl)-amino]-pheno;cy]-

10 acetic acid hydrochloride (1:1); m.p. 278°C, MS: 336 (M+H)".

Example 9

In the same manner as described in Example 3 and crystallization from MeOH,

15 from 2-guanidino-thiazole-5-carboxylic acid and ethyl 4-amino-phenyloxyacetate
hydrochloride there is obtained ethyl {4-[(2-guanidino-thiazole-5-carbonyl)-amino]-

phenoxy}-acetate, m.p. 218°C, MS: 364 (M+H)".

Example 10
20

239 mg of ethyl {4-[(2-guanidino-thiazole-5-carbonyl)-amino]-phenoxy}-acetate
are stirred for 27 hrs. in 4.8 ml of 25% hydrochloric acid. The precipitate is filtered off

under suction, washed with water and dried. There are obtained 222 mg of [4-[(2-

guanidino-thiazole-5-carbonyl)-amino]-phenoxy}-acetic acid hydrochloride (1:1), m.p.

25  336°C, MS: 364 (M+H)".

Example 11

419 mg of 2-(3-benzyl-ureido)-thiazole-4-carboxylic acid, 265 mg of CDMT,
30 4.5 mlof THF and 0.18 ml of N-MM are 4.5 hrs. at RT. After the addition of 350 mg of
ethyl 4-amino-phenyloxyacetate hydrochloride and 0.18 ml of N-MM the mixture is
stirred for a further 20 hrs. at RT. For the working up, the mixture is diluted with ethyl

acetate and washed in succession with dilute hydrochloric acid, water, dilute sodium

carbonate solution, water and saturated sodium chloride solution, dried over sodium

35  sulphate and evaporated in a vacuum. Chromatography on silica gel with methylene
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chloride-alcohol 99:1 and crystallization from ether gives 350 mg of ethyl (4-{{2-(3-benzyl-

ureido)-thiazole-4-carbonyl]-amino}-phenoxy)-acetate, m.p. 173°C, MS: 455 (M+H)".

Example 12

243 mg of ethyl (4-{(2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-phenoxy)-
acetate are stirred in 4.3 ml of ethanol and 0.8 ml of 1IN NaOH for 4.5 hrs. at RT.- For the
working up, the mixture is stirred into ethyl acetate/dilute hydrochloric acid, the organic
phase is separated, washed with water and sodium chloride solution, dried over sodium

10 sulphate dried and evaporated in a vacuum. Crystallization from ether gives 208 mg of [4-

[[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-phenoxy]-acetic acid, m.p. 208°C, MS:

427 (M+H)".
Example 13
15
Analogously to Example 11, from 2-(3-benzyl-ureido)-thiazole-4-carboxylic acid
and ethyl (4-amino-2-methoxy-phenoxy)-acetate there is obtained ethyl (4-{[2-(3-benzyl-
ureido)-thiazole-4-carbonyl]-amino}-2-methoxy-phenoxy)-acetate, m.p. 197-198°C, MS:
485 (M+H)".
20
Example 14
In the same manner as described in Example 12 and crystallization from
acetonitrile, from ethyl (4-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-2-methoxy-
25 phenoxy)-acetate there is obtained (4-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-
2-methoxy-phenoxy)-acetic acid, m.p. 210°C, MS: 457 (M+H)".
Example 15
30 Analogously to Example 11, from 2-(3-benzyl-ureido)-thiazole-4-carboxylic acid

and ethoxycarbonylmethyl 5-amino-2-ethoxycarbonylmethoxy-benzoate there is obtained
ethoxycarbonylmethyl 5-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-2-ethoxy-
carbonylmethoxy-benzoate, m.p. 125-127°C (from ethyl acetate), MS: 585 (M+H)".

35 The starting material can be prepared as follows:
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b) By catalytic hydrogenation on Pd/C in EtOH there is obtained therefrom -
ethoxycarbonylmethyl 5-amino-2-ethoxycarbonylmethoxy-benzoate, MS: 326 (M+H)".

!

10 Example 16

378 mg of ethoxycarbonylmethyl 5-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-
amino}-2-ethoxycarbonylmethoxy-benzoate, 6.5 ml of ethanol and 1.29 m! of 2N sodium
hydroxide solution are stirred for 5 hrs. at RT. After the addition of 3 ml of acetic acid and

15 2 ml of water the mixture is warmed until a homogeneous solution is obtained. After
cooling the precipitate is filtered off under suction, washed with acetic acid-water 1:1 and
dried. There are obtained 290 mg of 5-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-
amino}-2-carboxymethoxy-benzoic acid, m.p. 219°C, MS: 471 (M+H)".

20 Example 17

2-(3-Benzyl-ureido)-thiazole-4-carboxylic acid is coupled with ethyl (E)-3-(4-
amino-phenyl)-acrylate in analogy to Example 11 After chromatography on silica gel with
methylene chloride-ethanol 98:2 and crystallization from ether there is obtained ethyl (E)-

25 3-[4-[[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-phenyl]-acrylate, m.p. 207°C,
MS: 451 (M+H)".

Example 18

30 235 mg of ethyl (E)-3-{4-[[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-
phenyl]-acrylate, 4.7 ml of ethanol and 1 ml of 2N NaOH are stirred for 6 hrs. at RT. The
reaction mixture is diluted with 4.7 m! of water and adjusted to pH 2 with 2 ml of IN
hydrochloric acid. The precipitate is filtered off under suction, washed with water,

triturated in ethanol, filtered off under suction and dried. There are obtained 164 mg of
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Example 19

A solution of 1.1 g (4 mmol) of 2-(3-benzyl-ureido)-thiazole-4-carboxylic acid,
1.05 g (4 mmol) of methyl [(4-amino-phenyl)-phenyl-amino}-acetate, 1.7 g (4.4 mamol) of
HTBU and 0.6 mi (6 mmol) of NMM in 50 ml of DMF is stirred at room temperature
overnight. After the usual working up followed by chromatography (silica gel, dichlero-
10 methane/methanol 30:1) there are obtained 1.2 g of methyl {4-{[2-(3-benzyl-ureido)-

thiazole-4-carbonyl}-amino}-phenyl)-phenyl-amino}-acetate in the form of an amorphous
powder. MS: 516 (M+1).

The starting material can be prepared as follows:

a) 4-Nitro-diphenylamine (Aldrich) is reacted with methyl bromoacetate in the
15  presence of potassium carbonate in DMF at 70°C to give methyl {(4-nitro-phenyl)-phenyl-
amino]|-acetate (brown oil). MS: 287 (M+1).

b) By catalytic hydrogenation of methyl [(4-nitro-phenyl)-phenyl-amino]-acetate in
methanol in the presence of palladium/carbon (10%) there is obtained, after filtration and

removal of the solvent, methyl [(4-amino-phenyl)-phenyl-amino]-acetate in the form of a
20  brown oil. MS: 256 (M+).

Example A

A compound of formula 1 can be used in a manner known per se as the active

ingredient for the production of tablets of the following composition:

25 Per tablet
Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch 25mg
Talc 25 mg

30 Hydroxypropylmethylcellulose 20 mg

425 mg
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15

20

25

30

A compound of formula I can be used in a manner known per se as the active

ingredient for the production capsules of the following composition:

Active ingredient

Corn starch

Lactose
Talc

Magnesium stearate

AcOEt
AcOH
Aeg-RGDS
Boc

BOP

BSA
Cbz
CDMT
DMF
EDC
El
ELISA
EtOH
FAB
HBTU

Per capsule
100.0 mg

20.0 mg
95.0 mg /
45mg

0.5 mg
2200 mg

List of common abbreviations

ethyl acetate

acetic acid

aminoethylglycine-Arg-Gly-Asp-Ser-OH
tert-butoxycarbonyl
{(benzotriazol-1-yloxy)-tris-(dimethylamino)-phosphonium
hexafluorophosphate

bovine serum albumin

benzyloxycarbonyl

2-chloro-4,6-dimethoxy-1,3,5-triazine

dimethylformamide
N-(3-dimethylaminopropyl)-N’-ethyl-carbodiimide hydrochloride
electron impact

enzyme-linked immunosorbent assay

ethanol

fast atom bombardment
O-(benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate
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MS
NMM
RGDS
RP

RT
m.p.
t-BuOH
TFA
THF

mass spectroscopy
N-methylmorpholine
H-Arg-Gly-Asp-Ser-OH
reverse phase

room temperature
melting point
tert-butanol
trifluoroacetic acid

tetrahydrofuran
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~ (CH)p~ N—C—N-— or RaHN/ or RgN=" ;
R2Zis

Rg
—fco—N—-(arytenerrF-cHy - A--cHf—cooH )

10

R3 s hydrogen, alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, carboxy, alkyl-O-CO- or
aralkyl-O-CO-;
R4 is hydrogen, alkyl, cycloalkyl, aryl or heteroaryl;
15 R5 and RO independently of one another are hydrogen, alkyl, cycloalkyl or heteroaryl;
R7 and R8 independently of one another are hydrogen, alkyl, cycloalkyl or heteroaryl or

R7 and R8 together with the N atoms to which they are attached form a 5- to 8-membered

heterocyclic ring which can carry one or more alkyl substituents;
R? is hydrogen, alkyl or cycloalkyl;

20 R0 ishydrogen, aryl, aralkyl, heteroaryl, heterocyclylalkyl, carboxyalkyl,
alkyl, cycloalkyl, alkyl-O-CO-, aralkyl-O-CO-, alkyl-CO-, alkylsulphonyl, aryl-
sulphonyl or heteroarylsulphonyl;
A is oxygen, sulphur, -CH=CH-

10
T
oo N7,
25  ato fare zero or whole positive integers, with a being zero to 2; b being zero to 4; c and d

being zero or 1, with the proviso that c and d are not both simultaneously zero; e is zero to
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! 9

R
l
—CO —N—(arylene)y —1 CHyT—ATCH;—COOH (1))
e f

10
and R’, A, d to f are as defined in claim 1.
3) Compounds in accordance with claim 1 or 2, in which R* is
15
Rg
I
—CO——N—arylene—CH,—A-+CH,1—COOH  (IV)
e f
| and R’, A, e and f are as defined in claim 1.
20 4) Compounds in accordance with any one of claims 1 to 3, in which R?is
R9
|
—CO—N—arylene —A CHZ-]—COOH (V)
f
and R’, A and f are as defined in claim 1.
25

5) Compounds in accordance with claim 1 or 2, in which R? is
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0%HHE () - &!
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_T17EFKW R

~F 3% &# 11096 & ()-: &# 1109 & ()] K | He# 1 10 & ()-: &# 1 10% & ()-1 Y
10% & ()- &10% & ()-W——CO—N CH?_—};AqﬁCH COOH (V)

eis 1to5and R’ A and f are as defined in claim 1.

5 6) Compounds in accordance with any one of claims 1 to 5, in which A is
oxygen or -CH=CH-.

!

7) Compounds tn accordance with any one of claims 1 to 6, in which R'is
R® O R
. R
o R*~ (CHg)y~ N—C—N—
8) Compounds in accordance with any one of claims 1 to 7, in which arylene

is phenylene or substituted phenylene, with the substituted phenylene carrying one or

more alkoxy, aralkoxy, halogen, alkoxy-alkoxy, carboxy or
15

—CO—0——CH;—CO—0——Alkyl

substituents.

9 Compounds in accordance with claim 8, in which arylene is meta- or para-
20  phenylene or substituted meta- or para-phenylene, with the substituents of the phenylene
previously given by R2 standing meta- or para- to one another and with the substituted

phenylene carrying on the ring an additional substituent selected from the group of

alkoxy, carboxy or
—CO—0——CH;~CO—0O—Alkyl
25

10)  Compounds in accordance with any one of claims 1 to 9, in which R’ is
hydrogen, alkyl, cycloalkyl or phenyl.

11)  Compounds in accordance with any one of claims 1 to 10, in which R*is

30  hydrogen, alkyl, cycloalkyl or phenyl.
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Ethyl (4-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-phenoxy)-acetate;
[4-[[{2-(3-benzyl-ureido)-thiazole-4-carbonyl] -amino]}-phenoxy}-acetic acid;
15 ethyl (4-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-2-methoxy-phenoxy)-
acetate;
(4-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-2-methoxy-phenoxy)-acetic
acid;
ethoxycarbonylmethyl 5-{{2-(3-benzyl-ureido)-thiazole-4-carbonyl}-amino}-2-
20  ethoxycarbonylmethoxy-benzoate;
5-{[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino}-2-carboxymethoxy-benzoic
acid;
ethyl (E)-3-[4-{[2-(3-benzy!-ureido)-thiazole-4-carbonyl]-amino]-phenyl]-
acrylate;

25 (E)-3-[4-[2-(3-benzyl-ureido)-thiazole-4-carbonyl]-amino]-phenyl]-acrylic acid.

16) A process for the manufacture of a compound of formula I, which process

comprises reacting a compound of the formula

A
R‘/HZLS COOH

. (XVIH)

with an amine of the formula
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10  production ofme icaments for tfxe prophylaxis and treatment of illnesses which are based

on a malfunction of the binding of adhesive proteins to vitronectin receptors.

19) A pharmaceutical preparation containing a compound in accordance with
any one of claims 1 to 15 and a therapeutically inert carrier.
15
20) A pharmaceutical preparation in accordance with claim 19, which
additionally contains one or more compounds which are selected from the group
consisting of anticoagulants, fibrinolytics, compounds in accordance with claim 1 as well
as medicaments for the prophylaxis and therapy of illnesses which are based on a

20  malfunction of the binding of adhesive proteins to vitronectin receptors.

21)  The use of compounds in accordance with any one of claims 1 to 15 for the

production of medicaments.

25 22)  The use of compounds in accordance with any one of claims 1 to 15 for the
production of medicaments for the treatment and prophylaxis of neoplasms, tumour
metastasizing, tumour growth, osteoporosis, Paget's disease, diabetic retinopathy, macular
degeneration, restenosis following vascular intervention, psoriasis, arthritis, fibrosts,
kidney failure as well as infections caused by viruses, bacteria or fungi and, respectively,

30 for the production of corresponding medicaments.

23)  Compounds in accordance with any one of claims 1 to 15, when

manufactured according to the process set forth in claim 16.
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illnesses which are based on a malfunction of the binding of adhesive proteins to vitronectin

receptors.

25) A use of an effective amount of a compound in accordance with any one of
claims 1 to 15 for the manufacture of a medicament for the treatment and prophylaxis of
neoplasms, tumour metastasizing, tumour growth, osteoporosis, Paget’s disease, diabetic
retinopathy, macular degeneration, restenosis following vascular intervention, psoriasis,

10 arthritis, fibrosis, kidney failure as well as infections caused by viruses, bacteria or fungi.



