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_~cyc|oal kyl; or R and Rf t ke tog rm - CHZ- CHZ-
- CH2- CH2- CHz- or -CHZ-CHz-CH2-CHZ ; Rg) R’ and R~ are each |ndependently

hydr ogens or R ARI%¢ eac%%@ed@ndédﬂl@%@l@@t@@'Fltolrﬁ/hj/cﬁroégn*@hm&l Cyfiragc] QMk%POB w0
001 37451 -Z-R-4 ake lgg t}erg form gqyf Iﬁ @S‘B’ 69 R
is -ORb, Cal &y roms wf rP yhe‘wy ?pwl Waﬁv@u é&m h with
C, ~al kyl oxy; &rboryl I‘pﬁéhﬂgﬁfbonﬂ. Hetéxtdfb(cﬁnyl pleeg)-Z- lplﬁe!mih&“or"dﬁ’ddiﬂlkﬂl)anuno-
CB' ~cycl oal kyb mﬁg)]fl psnenygmxgocarbonylcphenylaeroéXdcar%onyl Het’ axmnocarbonyl
Het® aminothiocarbonyl, Cs.scycloalkyl, pyridinylC,4alkyl,
10 C.salkanediyl-C(=0)-Z-R", -Y-C) salkanediyl-C(=0)-Z-R", Het® and R®; or R® and
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benzot hi enyl |sq9enzoth|e # benzof ur an benzofuranyl

benzothiazoly , Razol

24 ngGhpalkyli SO'@? O_ RS i ndol i nyI purinyl,
1H pyrazol of 3, 4- yrimdinyl, S(S@?lm m dazol ug@l yl, isoqui noI yl)

ci nnolinyl, phtal azi nyl, quinazolinyl) qU|noxaI|nyI thiazolopyridinyl)
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conpounds area{ﬂggré&!%n%%ﬂ!r)l g%ﬁéf“gﬁkﬂ%@né *\%ﬁ/i’raé[r?/o‘ﬁmﬁ?(‘r é‘gg iaf&&gﬂ'

Het ') C&O~cycItb:@k:#aﬁvbny:lpammaaﬂbynyﬂubmyimertmmwotkil(CC@a:lb)l)aZmRbda,rb@@l{:l 6al kyl

or Cl_6al kyl %H&ﬁ#n'eﬁé‘t}?@a?ﬁrh&a?&)gxy geg"éﬁurﬁ:ﬁllﬂ? lr Qi“or
varoxy cyang, A’ e’ 8 A E mmimsu‘; ALV

C3_~cycl oal ky|foﬁﬁtalr9dlaél|dff§ﬁm5l tuted with -C(=0-2-R 4, aryl, aryloxy,
arylthio, Het', Het' oxy and Het'thio; andyif X is O (ﬁ or NR3) then R2 may

al so represent -C(=0 - 3@ am not hi o ar bonyl , 4a| kyI car bonyl
optionally substitut ed Wi t h - O) Z-R “Aal kyI Ar bonyl optionally
substituted with -C(=0-2Z-R, ~Car bopyl , aryl thi ocar onyl; each R6

ul

i ndependently represents C 1 kyl sul am n onyl) nono- or di
(C, . ~al kyl )ani nosul fonyl ) nono- or di (benzyl )am nosul fonyl, 35
pol yhal 0@ _6Rl"layt stf frerth) indépdmlehtyy seldctedriydm hpdrepst, «::,:;allk&y hydtok9Qy kalkyl,

R e a7, T U AL GRS LRI LRSI R gl LonsD
PCT/ EP99/ | 0169caelmyl Fﬂhewidarbamﬁ xnemaroe dr(ﬁmleyi)ﬁmnwl@ékséml@nyramnm-
hydrogen, C1 4&|r$%') ﬂmﬂyrm&m&&irﬁwy} eiltsr RN By M| Jaryy! )

aryl C, . 4al kyl , ~a| car onyI ar yI car bonyl)
-C(=0)-Z-R 4, %‘?B(anﬁ?lyb‘péfp) Zﬁ@ﬁ%nﬁ? Hé kyl. aryl ami nocar bonyl )
aryl am ng hi ocar @QQMkAncH@HQ&(EDT}@@EWhr)d Ef Het 3am not hi vcar bonyl )

C3. ~cycl oal k
mdepandent | VLEPESE rﬁap'?fmhonzmﬂﬁéénﬁ&teﬂa O 5. g&r@&%ﬂ%ﬁ i ehch
di hydr oxyd _4aindgpendpnbnsglect In@3x0, 42iRyqyang-haloa hygaosyyCr-4aliivky | )

Cl_aal kyl car bony) clBQ%V'@[@&QQﬂBk forlatyT ol vk al%(l‘ﬁ moNﬁng -C(=0)NR°R!®,

di (CL~al kyl ) am no enyl am noca rborg enyl am not h| ocar bonyI

Het 3ani nocar bor@(FP)ﬂ}Rl—%R@a-rﬁ Ro,tnhemz‘)aﬂbbrﬁ}ﬂ— Ydet’s vﬁéo@ﬂWBubStltutcd with
pyridi ny3<, ~ a&ﬁe/ér, mts%bangerl?@eacﬁqﬁ&p&dehﬂ% @aé&ﬂbiny ,ected from
hydr oxy, merca cyano, nitrao '[,rr h hyd Cl

.rlal kyl oxy o H%‘FDQP’I‘XI -G ’eg &r«awaneﬁla@cﬂzﬂ)rzﬁ 'fl'é‘rtnﬂ
trihal o0 _4aHey |r6ptle§dhlfhyd l@é(b’r,ocﬁﬁe sdiatmmrﬁ:@ @bNRp?R‘Mﬁn Qitidazél V'l@%dazo-

T TR e

pht hal i m de- 2- thiglahigt &oaokanﬂ( cﬁ)zbbﬂ,aqxaﬁilmm asodt a£dlyl3 thaazm] dathiiazohidelhendent | y

sel ect edyfhrom | kyl,
phenyl) p enyl %I}Sgﬁﬁl%%] thﬁg &%QJI W{adlagbég ﬁ&nﬁ—ﬂ%&zﬁi@m%%ﬁ!ﬂﬁﬂ%ﬁa@?
phenyl car bony| pyo&ziv).prig m)’h{ﬂ’t\l@ﬂ“%‘h’l Piecazing] | my@ahnmmlempmholmxb

phenyl am nocar bonyl, phenyl am not hi ocar bonyl) C3. ~cycl oal kyl ,

pyri di nyl C~_4al kyl and RG each R14 independently represents hydrogen)

Cl _zoacyl (having a straight or branched, saturated or unsaturated

hydr ocarbon chain having 1 to 20 carbon atons), C~_2oal kyl, C3_~cycl oal kyl,
pol yhal oC~_2o0al kyl ; or R 4 represents a radical of formula ~OCHZ ~ /CHz /H
~CHZ ~CHz ~O 25 (a) (b) R~o Il aCH /ICS ~Rb ~ ~C~ /R rIP~-ORa



/| 0OOCH2 I \OR Rd (~) (d) (e) Ra, Rb, R, Rd, R and Rf are each UN

i ndependent |y hydrogen, C~_6al kyl ~or C3.~cycl oal kyl; or Re_and Rf tak@r‘ 2003
t oget h&o emdgafior m - CHZ- CHZ-, - CH2- CHZ- CH2- or 30 - CHz- CHESERFIIPISY 15 and
R 6 are each independently sel ected frofdi hydroxyCal kyl) aryl, B

aryl C, _4al kyl , 16 JUN 2003 WD 001 37451 -9 PCT/ EP99/ 10169

C, . ~al kyl oxy @ioxahytydithiarfy(, 1DhiafryR tAazidylyberotidenyl) isobeizotidényl, benzofuranyl,

et Sam nooar BORP e rkeRie S bR o e R e ROLE OB, or
represents pheiojihyloparighal H-pysublefd,4-dimaimidity] orengimidazolyl,iduiralyl,
substituents, : in e . sel ect ed. f rom.nj i

nydr oxy. CL. FanigpRt AR, Biblsbing oGe i, HiRbt AR ARl BIogBiding, o,
R6, phehyl, prazdlopynidingl, imidakgl2, sbltkinzalyl echentinisaiddetapeyeles aachr NRIR ;
Het| repreSemd%géndq%a)gw%Bh&,a?rg'bﬁ%ﬁﬂit&tea iBY 54 oY WheRY BEQIBIBYbwa or the

i mdazolyl) imdazolinyl; pyrazolyl, pyrazolinyl triazolyl) tetrazo yT’%
furanyl, tet sehsjiHentsipagindependenthy seleciq fromdietnyf | aaﬂ@asﬁﬁw Pptigralbol yl )

X aé_ol i n?/l i is@&ﬁﬁ(zjted wlith oh® b@ﬁ@% _é’dbstliﬁ@ﬁ@¥ﬂép@ﬁ%léntiy%@lé&iﬁﬂmm| Het? fahadai‘;él,zol yl,
oxadi azo ridin ri i.n razin ranyl .. r.i dazi

yr ol 1 di nleCTEpisee Pirbrocils Sned P e PRSI WgRAIhar SR

di oxanyD, di tihylapydazolyy, pyfazelingl)trihzolgy ieukolyhednmayhiterahlydrofaringt zhichiygny| |

b f I ). I i I AT | yl

Doz ol b oy AR DO AT AR RSN BF koM ATR ol )

benzi m flfazo: yﬂo;hxgzﬂlylot@@?obcbngﬂadtatzqﬂyl, potidinol.i Wmdﬂirﬁal)’af}_ﬂilmx/ll pyranyl, )
ui nazol i n : : 3 awa i :

" dazof 2. 1. Y THSABH bRy, SAlATERRIDLE i PUEBIARKI, bBzotbienYL oy

optional | y b&cragiarapylyisebenzpfusanyhebengdpthispalyb Bsazenagplyl. indplybiseindalyl,

ot onal . Sysar pUtPe e beosgs g i ikl Bl e

6l ected T r ofeByIToBHL el FIAAY iz biyh SRR PP LORRp DR y 1 .

pﬁ_r alzol i InyI a_obcmﬂflomy‘idinyﬂ and alﬂmbxd[z,lf-bgtklamdl{l; nereihyadd heeranygles dabh enyl ,

t hi ol anyl, di. 0xaz 0 W o i

thi azol syl . g RiEAly o VR Katly RS0 Y wich SERE Brkte pOSHAE WG dr three

pyrimidi nyl) spystémdntsgach pdependentlp Selested trami Ryl and @i o iy pptienalhi anyl

trithi agyl, thHbAzkeY with¥ieTehWo SabstinRat:RaOl VidepenRAAY sbiRcteRGRSR !y may

optionally be,substituted with one, o V\hererﬁ[r)osm b{jﬁ@ltwo or .three

r i
subst i t uentleteERIESERiE 8 Frongeyrlicyhetsspeyslesglertedfrom azgt : DYTRYAInght i onal |y
fsubst i tut eld_ :iﬁdiﬁldﬁiylgpibl&h%nyl,elﬁfoﬁggﬂlﬁn?l, &imbm?&ihylcaddﬁtbfr@h}@{@ﬂ)ﬁaﬁﬂk ected
rom pyrrolidinyl.. piperidi erazin rphal i ny.
t hi omp))?/phol i n‘Vr€¥C‘M§‘PB??P°§§% %7{8%’&1 Sieéah&dépgkd%)ﬁ]g?agé’géopﬁ%%%ndent ly

may opt i onal Isybsssuted vathi, tvheecpossible, omh ewe. thoesirlfiowr, substétuentgeacs ubst i t uent s
each i pen S el f dalkyl X\a=ON7=Q)14 Z- Rl 4)

C, _4al %ﬁcar gg%exd%ﬁgﬁgl%%qgg{ow%%f %Q.‘@.“Xﬁai}ﬁ%@ﬁﬁ(ﬁzﬁ? d . ~al kyl
substi tuted vitdlkylgaonylz preny!Cralio, mperzind; NBS Ras Ristd ¢ reallpd substityisiing
deL i ni 23'3 ons alﬂi% Pﬁé I@ﬂ thaf duBStituhih t@adhﬁn@aﬁ)&ﬁdérﬁlyltéélef:ieuﬂdgﬁ h9?&|o(>15/9€|;.§)§19{/‘1?x?,nd
i odo; _~cycloal kyl is generic DOpL.op gyclo gycl opentyl,
16 JUN 2003 \R5SBY: Y452l P@%@‘E&é%%lé&@k?&e%lor}% "Bycl oheptyl : C
bal ky! def i Heb represenig htmemd yHicirdrecycidsi ot texbfromaptyerd! yidri dazu plo pyraadiyt,al s

havi ng oml.to.4 r ban, at uch fior . | €41 yi |5,
propyl )g({)ut yllnﬁ1 %QI%E%W@%?W%@- . ?W)l/?%%or}gllj&%g@)&i %@w ’e‘tsﬁglh%@ng "t he

li ke; C |- 6althiadiazolylmaxadiazalyl, pytididel, pydimutinkly pyraziayl pgranylgppridaginyllaodues
t her eof havi nlgia?]mgf' 5 6 carbon atons such as, for exanple, pentyl,

2- met hyl but yl exyl) 2-nethylpentyl and the like C 2oalkyl is neant to

i ncl ude Cl - éalf RSAreSEAY ahecerpesifcselastnddrar pegobhdtyasinfaimidgzalyt dmidazear bon
e deoy) <t ot O oot e, iR
i ke cSé%oeu kShFOqP'&Xréa’Eﬂ%ﬁ v?’?%P@hé’x@qi%gﬁiaﬂaz‘g@c&b%/z%r‘ht?,z.oii Vﬁy| :

pol %/_hal |OC~~?:| kgﬂhidkzﬁ)lly],(lhﬁﬁfa@zﬂl@'d oasdi_pzdgylhpyxwupls birdimidéeyl HyraZhidy pyrangl,
articular C--4a S s ) .af,0 .
Barti cular di PY rhdoalzgn-yl’c?&%? fr‘?‘%‘%%&&ﬁ%ﬁ’@/l 1 563%%§9ﬂg‘}“§%%6 Bﬁlk{ﬁomgpg&@ﬁlng%d as

pol yhal osubstituted C -6al kyl; pol yhal oC _2oal kyl is defined as

pol yhal osubstituted C _2oal kyl. The term C -4al kaned yl defines bival ent
straight or branch chai ned al kanediyl radicals having from1 to 4 carbon
atons such as) for exanple, 15 nethylene, 1,2-ethanediyl) 1, 3-propanediyl)
1, 4-butanediyl and the like; C2-(al kanediyl defines bivalent straight or
branch chai ned al kanediyl radicals having from2 to 6 carbon atons such as,
for exanple, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl,

I V. SO I 1



The heterocycles represented by Het ) Het2, Het3, Het4 and HetS rray'E::])@ 7
attached to the 16 JUN Z003 WD 00137451 -11- PCT/EP99/ 10169 renai gr Uu)lf
t he nol ey bhesE; formula (1) through any ring carbon or hepeTmERIDINIGS

appropriate. Thus, for exanple, when the _heterocycle is imdazolyl, it- may
be a 1-imdazolyl, 2-imdazolyl, 4-imdazolyl and 5-im dazolyl; when it is

triazolyl | it SRR Y laty, ahplalbRbibhy®hitoiol befAdhithy, WdBBo: 1<
1, 2, 4-tri azol -tiepyl, benfuranyl; iseb¢nzofuranyd,henzotBiazolyl, benasixazolyl, bendvadioxanyl, s
benzt hi azol yl ;i : - i [ )y 1‘19561 A als g thyazol yl,
6- benzt hi azgl yllnaglgg%;qlﬁ&rl]% ] g?@*‘yﬁ‘ﬁz’mﬂ’e’)@ 2oa§§/3|m_ ?@gﬁrj?l\? .{tll?)?%ﬁnllng%et [ %:/

aci d CH3COOH t3alyeguinelyb ispauinalyly ¢igpolinyh phealazinyly quiggzolinylpquinoxabinyly

pr ?pi oni ¢ a?ijdhﬁ@bwpyﬁdiﬁyl:, gxxz'&l@w_ml dnﬂﬁ?ﬁd@ﬁ[z,lﬁgih@hzbggi whéretn ffd dd
octanol ¢ acl nananol,C acC ecajol,Cc acl un ano] C., acCl Jauri c acl
CZHSCOOH C3H-CSEsoeYsies @éﬁﬁ%}&&%ﬂa&gﬂfl ¢ supstigiedhwithoney Te9H,

9COOH C, oHz, pdskble twoHEREODbyrasnbstiteamseich indepetidedtty Bdestedfrohthydroxy,

nol | ¢ acid 11 Lot aniPls e kR bOIh B IR R S GO0 et ¢
C1?H3~CO0H C -R%uli @C@rideand B3 xaioghsubstitoted gabQine Tin ¢wp nabstitieats indepdngently

accept ab addj b t ntj h sem e ar ant to conprise
t he therggeutiéceyc%ag‘g%]i@g&’%gg-e%%%@é?gf%m ﬁé% géf%fl ornms which the
conpounds of fofrfulsalkpnedivhi@=0tZCr-ealkdr fn andh¥R[ Bt tier can conveniently be
obt ai ned by probideahboW@védiRatbase formw th such appropriate acids as

[ [ dsz . f | e, hydraqhali i d Q. | oric,

hydr obr o ¢ Anfl NSRS MEOFEPPEYaCH ot uFREoRU s ll8hhor | ¢ aci d and

thﬁ :ji ke; Or*ORb‘aﬁlbmeadiadS:arHo&yl,@iamlkylﬁxycaﬂﬁnb'banmr&mﬁ'}élc, hg/d[)oxyacgti c)

2- hydr oxypr opanoi 2- 0X0pr QPanpJ 1.0] ropanedi oi ¢ ut anedi oi c,

(2)-2- bul Sned! cha?ky(lg!@_cgfﬁpgﬁe #“%P’éfé'z%%?’@é@%m%gﬁ@di oi c,

2, 3- di hydr oxybGi-satkedcasbenylagindcarpdnylx(s.Lycdoagkplanpencetbonylanndxy| i c)

met hanesul f opi g7 Raggwujéfzoﬁimhlbm reslbiRAQRLE. 4- et hyl benzenesul fonic,
~hy |

cycl ohexanesul T am ¢, roxybenzol ¢) 4-am no-2- hydr oxybenzoi c and the

i ke acids. CoRverkurrbemdonssalkyicarhonyl. Bulreryfvertyivarhionyh and ment wit h

al kali into &hgefreathatmnaehdhocSlicThreroOROsuIBgit@td hvithgatbdxyl or cont ai ni ng

acidic psOt onscgr%éugﬁo@e%ﬁbhegnd nto their therapeutically active non-toxic
ithon sa

nmetal or am ne fornms by treatnment with appropriate organic
and inorgani & hesesmpoipgds siformtla (Pasatasmattiedsooms-GeOpZ-R Y mbiety. exanpl e, the
amonium salts, the alkali and earth al kaline netal salts, e.g. the

l'ithium 16 JUN 7003 0l 37451 - | p i um. potassi um
magnesi um ¢ Sé’leﬁlr#ggﬂup \sépﬁgr&p? “%drélalr gf%csgﬁ[é&v\ﬁg?%g%%ggﬁi@% eg'éxg, e,g. the
benzat hi ne, R mprespnispry) HetanEnagcycloalkyl optionally substituted with -C(=0)-Z-R™,
2- ?hm no- 25 ( hy_dthéﬁmaﬂwldl-_ Jausyl@ﬁ@ﬁﬁfh@@lmdh)qnewt@@lams_ﬂ@eﬁﬁls&ﬁf;earfﬁbrﬁgl t f,
Wi am no aci ds, such as) Tar exanple, . arginine, . .lys qki ne e
i ke. ConversegQ/’drPﬁé' “é’é?%* YR 'BY 'lf’édb@rw’é‘ﬂiy&ﬂmb?}}:f{:&@)hg'ﬁﬁ '\ﬁtﬁg@é{l‘)&%
into the free apiichdllyrsubstitined veithmC(etdi)Z-RH, €aldaliglsatforylapy, iGegeyichealkyidr at es
and sol vent addition fornms which the conpgunds of fornula i—ll)' are able to
form Exanpl es oBforallysubgityigd srith GOy Ry atiyh 2ardpes Ao thice Sleh n blet 98y R e,
10 The l(;Foxic d?Hc@"ﬂﬂB; aid i Beis 0 &S eMiRE anioR gy akse rdpeeseht -m:gwt R'se the
conmpoundgn0 - re L - HRLOFN R e 14

80 %Mhi%cfﬂé;én%@ }rﬁ&ﬂ%&r& gﬁ%ﬁ\gfﬂl substifuBRERIRLOBO RZR

oxidized to the so=call , s one or_nyke nitrogen at ons

of any of the HeareHbrihipwsbonyl pponatlyispbstityed WitheE{5ORER . arideanbopis 4 and

Het S may be N%ﬁlﬁx"&%ﬁ)onr‘:’ Sonme of the conpounds of fornula (1) nay al so

exist in their ﬁy%omarl 'forns. Sucé:ltfﬂggs gltgg}#}?h not explicitly

i ndi cated i n *RfERaBBGRTASR FEPTECR' (- 61 G Y b anHarsplionst Ooup1 ¢ $i- t he

SC_ODE of thel pr(é??ﬂkylbd?ﬂiﬁﬂédlf?ﬁyl,'ﬁ%noebﬁ&ﬂ(’ée%{zyl%:ﬂ}i%ﬂ%ﬁﬂ?“?ﬂ' tULeg triazine

noi ety al sq_exi a e .cor I NGLT nm | : ydr oxy

substi t U?éd pyrpl0 )Ean:‘f%l-gﬁ}f‘QﬂﬁW@e‘gﬁg@ﬂ&%@é‘PY@ﬁ?ﬂ@ ‘c‘gB‘P/ E&ﬁ%ﬁr ng

pyri mi di none ngjigdr¥zinylsulfonyl, aminopiperidinylsulfonyl, piperidinylaminosulfonyl,
N-C,salkyl-N-piperidinylaminosulfonyl;



20 The term "stereochemcally isomeric forns" as used herei nbefore ]&eWNnZGm
all the possible stereoisoneric forns in which the conpounds of formula (n
can exigfo o0h|ss ot herwi se nentioned or indicated, the PEEHPOYN0169
desi gnati on of conpounds denotes the rruxg.ure of all possible
stereochetnically isomeric fornms, said m xtures contai ni ng aI I 25

di ast er eomereg-iaRM , G, 19%’-% ﬁxggﬁe&atggﬁﬁ)bé’e?éc&ﬁ’%éﬁﬁg&rﬁéens b;h‘i dxM?? e n

partlcular st ereogeni ¢ cen |on used

herein in accdheahab difydroxgRenlidl amb@t)ﬂ@ma&%&mh‘&(bﬂ@ﬂ%@m lSﬂe@e@BWém cally
i sonmeric for %amonyh%rﬁ@ﬂmgnd@m) 2&1{'%&1&Io}d@cﬁ B8 afiifbY, alkygnded to be
enbraced within thé scope hi's i nvention e conpounds of formula -

(1) and sone @Fyﬁwqcmb@pmwmgothwca%ﬂﬂr@gfeﬂmnp?%?ﬁ 'on contai h one or
nore asygmetr lHet%aaﬂnh@m:@iaﬂﬁﬁyl Ebﬁ:ybwiaﬂc B eridinyien Akl Heéhaairdal |y i soneric

f f th d tended t b t :
the scope ot (REILY BEceEniHGRRARY g b SHLEEL 5, P IEESP A
"conmpounds of dilyydrokyC (4alkyl, phenybahenylQ) adlky, CnalkyttxyChedlkyINCodlkid- f or ns,
(Do) 1B RO ) oheRBSRRLER P naf BN LA IRNCSR, o
beari ng subst |nhgenhanﬂmmémgylvghﬁrwmnnubmcmhoayidHetsman&rbwlz003 WO

001 374530PCT! BRSY L0 cakobls e ELGRI Jamalic, WD, ERO Rt the

position of t he stitu ren unl ess of herw se
i ndi cat ed. ckR' rzl pﬁr\demly bemg wlested fmprmrhmow W@C@&Q SYANGERS. B8k i ng t he
two phenyl ringg=and- RHetrFRalommhyl)CRaa&ymylopmﬂy subskitut&d vithr ef err ed

)
hose compounde oD ZoRarayh fuiae R EosRasn e SR, S DI RS plc e
to the phenyl arilgyjarylchsopys @; ayclorlksl mmhﬂpmbntah&ﬁlwum 1= Z-éht r al
o o REE LA bR bR AR S e M 0V

cont ai ns "t hose wher el nor e
fol | owi ng restand€{=6hEletpply p is 0) 1 or 2; X is S) NR3) or a direct bond,

pol yhal oce %%?L** AR gl wl Syl Erom SR 2‘*8?‘2“?%“*@ it o
trifluoronet hyd }’W@?‘écp‘faélﬂ’i Bry), E‘Wﬂbﬂ&b «alkple al*auﬂé%&cleﬁgy ’ vlr-r 4

noi ety cont ai ne@gb&yltfen 1@m&mdoq£o§-qmﬂl ﬂloﬁé )orﬂﬁ((b.@zﬂl@ylt&tmlﬂzc Rkyls Het'

Py dr 0%y by anobhe edéqﬁ%ge%ﬁ“@fvf‘gﬁewiwoﬁﬂ”%ﬁaﬁm G aiSh PSRRI g
Cl_6al kyl oxy omtd Rhal |y substituted with C( O) Z R14, C1-6al kYl sul fonyl oxy,

Co ey ool g gk RSO Lo ool

al so represent saémamtqm@eqm@dwdm@tb@a|CR'»}m dayipp hyo 2@5%rb@mmatqr@s)s@mﬂlﬂ<vbt ed
Wi th C(=0) - Z- Rc,cyelbafidl Fﬁbll}hmoqqq({ahgmydrﬁJSrézﬂésbmalr&dicawbmﬁm ed with

( O) Z-R 4) aryl car bony!’, t hi ocarbonyl Het ' car bonyl or

Het ' t hi ocar bonyl ; partlcul arI RZ is Het' or in the event Xis NH R2 may
al so be am not hi ocar bonyl or o carbo 09\; hgg,qlzr gn or nethyl;
preferably, nethyl; R6 is C/\ga_ykylsu nypr mnosor?fonyl 30 . R and

R8 are each independently hydrogen, O .4alkyl, Het3 or R6; RO and R are
each independently hydrogen, G 4alkyl oxyC, . 4% I kyl) G, .4al kyl carbonyl)
an~i nocar bonyl, Het 3carkenylp) Het3 or RG; ﬁ 16 JUN Z003 \\O 001 37451

PCTI EP99/1 A 69 -14 R | cydcno \gl tro hal o¢ O -gal kyl oxy§ _porgyl, NR-RB,
C(=ONR SR 6) -C(=0) -2~ 4~ aryt’, aryl cachonyy Het 3, FeRZ or . C(=0) Het 3;
nore preferably R' is phenyl) C( =0)-OR 4, J,-CQ(=0)-S-R L8 ,

-C(=O0-NHR4; . R4 is di hédrofuranyl quy_&al kyl, C3 zoqj: kenyl ,
pol yhal oC, _6al kyl) Hets or zal kyl 5 substituted with one or nore

substituents sel ected fReRY,RIERYR® afit RAalcktiomebpendentyaydrogdat C . sdidionxy
and C3_~cycl oal kyl; R (%wycloaﬁ(yzilre each independently hydrogen or phenyl;

R and R taken together may form -CH,-CH,-, -CH,-CH;-CH,- or
30 -CH,-CH,-CH,-CH,-;
R' and R'® are each independently selected from dihydroxyC,4alkyl, aryl, arylC,_salkyl,



aryl is phenyl optionally substituted with one, two or three substitu n ﬁ

each i ndependently selected fromvitro) cyano, halo, hydroxy, Cl 4al MJ 2003
_~cyc 10 Cl1_4al kyl oxy) fornyl, polyhal od _4al ky

o= O)NRé’\?ﬁwﬁ‘% _OR 4, -OR6) phenyl) C[=0 Het3 and C-. EéT@??ﬁs"dggsm ut ed

with 6ne or nore substituents each |ndepe dently selected from hal o,

hydroxy, C 1 _4alkyloxy, C(=0-Z-R , Het' or NROR ; Het' is a monocyclic

het er ocycl e seCe@ddeJfM(baalﬂSy}r r@ﬂ%@) -ZiRm, daylearhonyl gpom(ﬂr}ii(ﬁ]lﬂk}'}% azol yl ,

tetrazolyl, fuganul, dilie la}m%&}l%n‘:ﬂ myrmzr% gngl;}?& Mb%nyr’azi nyl

i sot hi azol yI t hia |azo Y oxad |azo(¥ i/ rom
pyranyl) pyrr dﬁ%‘i HypInofnerarbqrykipypdinyj l%ﬂﬁyvrl’&ﬁlcﬁr P m dazol yI oxadr azol yl)

thi azol yl, bfbsenth @ényﬂ)ﬁf)ﬂldhaﬂy|subMﬁﬁﬁé@Mh$ﬂdeMQEﬁéé siilsstingdres ayc! es
cach | ncepencegbli gy, SR bk, BR LGH OOy Bion € i,
Hetz) R' and Cpolyhaddo®yl4albpyt, INRTR| (Fy-(%(a@éiz RUt Bd phienyl, Hettzandrcﬁaikyd)r eferably
Het' is im daz i 0. or pyridinyl each independently
and optional | y sbé%lﬁ%gqlégf%qshz §neor }a/nere possi ble, two or three
substi t uent sHeérxd:preMB@lmﬂemyc)e saéeboee;i fmlrnfpryu-niyll-ienyzrohﬁyl amda@lyﬂaﬂxﬂqmzo-

I e T e

benzot hi Ehyl ) thidpeylndiexelandr expaeiyb qrez@mbyagxego éla&hazrorrsdequbnyll y may
optionally be gd t 1 dia®él 0 t t

substituents egcﬁgﬁc}u tg%gifﬂzbﬁ Qjétglla% y%ﬁg%ﬂhﬁﬁﬁ L %‘ﬁaﬂﬁ ' Bﬁ?ﬁg i's
azetidinyl) pi PEHIY IP)VHBFB g?i ﬁ*[ﬂ‘?ﬂﬁ?ﬂ‘ﬁ‘“ymo Sll?gtw RBeYRY Ny |
each 30 rndepedmmylydxaﬁﬂrymphtrﬁm@rItpiaaujdsbd:xtzuthed\ywlsdbcnwnmeeylpbsmrom:ehylone,

two, th f bst i tuent d d

e R i i L
or two slbsti t LHrpysazohe{ddedigerimidingebevinitatolghmuindiybisaquiioldatiopbionyt, and

henyl ; Het4 | i di pyls ' ' tional |
Bubet i ut ed i PreRrERY quntootin il BRI BYtRG BRI ARs Bty EY | 072! 1Y
PCT/ EP99110169in5¢azlB) ly!;ltmmolylr ybpregem% hejenrpsydessagh independsatly angyr om

i mdazolyl, tr z&{ayrly befsurseramha m&ﬁel o \)mérblpas%rmaItwofomrﬁz@mmkuems each

ool 1), el ot st llbgoplindfislilyled i

1H pyraz20 o- [ 3add H] pyrr m di nyl ) benzi m dazol yl, thiazol opyridinyl,

oxazol opyrid I r. cles
ool oottt 8585k L0 BB eSS o b
possi bl e, two dnryk hyreoly bsrarzohreﬁttgaedrzlhtqtm@mbﬁuemll rptrslerde@ftue@yﬂ rtbwnHet 2,

R | and C-. ’“altﬂ“‘xbfllan?lpﬁfo(ilafih&ly o?%ﬁl'é)&&%w lrsctka.ligls'? tl@lﬁzdﬂl th%&ﬂotlﬁ'@i y, Het2
represents furanﬁ_‘%1 Q&%j H V\/H ‘i“tfh nonocyc]l i1 €

het er ocycl es e#Ph\ 9 39 ‘%/ﬁ%“aéﬁy e ‘I“}’l ayh ?XY%‘BYWF’W“YI

C, ~al kyl 25 |1§) Slpyﬁﬁiﬂllwyl dﬂsiz&yﬂ emmwltxsthmywr Qhazdiyﬂty\i/hcrahr@@lﬁlma&sbycles each

pi perazi ny myr pho olin (N sal

et or ooycl en odttOrIBNL A RO, oBratl et SRR BRSTR: b onshesce
possi bl e, one stxlvmumntstmemckpmentluedbaece&omRr‘\deqb@nﬁhihyllqptmehéyt ed from
C, . 4al kyl, C Lgt%)&réth =0 -Z-R 4, C, .4al kylcarbonyl, phenyl d. ~al kyl,

prperrdrnyl 4a|ky| substrtuted vmth-C(—O) Z-R 4 or
NR zR 3. 15 rbﬁﬁttreemsmts & omReaYdlis heresoayslssselesisabommpyrdiding piperadioyl, wher ei n

R4 and R§peach g dﬁergimnayretm&hm@mﬁnﬁ &hereralsaﬂd ROk ak@&ceﬁﬁy&ui

C, . 6al kyl optron su st tute on of aryl,
nore in parti CL?P%}‘“ EPﬁ“(SiF?)t omay PP‘F‘P"@@V&’%P 1ItUte U“%ﬁ'ﬁgﬁ"mrﬂ&? ’i’leuP%Fr two.
corrpounds are tshbsiﬁumﬁmhriﬁksepeﬁdd‘ndwulbaeﬂ Flomnd efatityly @&amgwx@sem(c:@)azyd)

Het', CG3_~cycl t| 0 Pt ut ed. wi the 2 ) r 6a|
substituted wit %@1 bﬁ‘éféﬁs’i Q‘ﬁ%ré %‘ér“érét@% g ﬁ%Ed)‘%@& V‘Eﬁ‘é‘ tet)
am no) nono- orwith {CCI—D)@&RkyIR) a>|rrN&) RE 1 6alkyloxy, C1

6al kyl s3l5f onyI oxy Cl_6al kyl oxycar bonyl, 25 C3_~cycl oal kyl ) aryI aryl oxy,

aryl thio, He Rz rnay
al so repr esegg ‘S)?"ézlf %5§m &{i‘m} ,Sg@@ﬁ cmaf(er ﬁall%s ?%XP(%R@BR %Rl@ro
1- 4al kyl t hi oEPBERPH 1000 {36266 %y Brearys © ys@ar%hyrc %rlecrﬂoaarrrcur ar
R2 is oxadiazolyl, thiazolyl, pyrimdinyl or pyridinyl; wherein said

het er ocycl es each independently may optionally be substituted with one, or
where possible) two or three 30 substituents each independently sel ected
fromHet2, R | and Cal kyl optionally substituted with Het2 or R'' Yet

ot her particul ar conpounds are those conpounds of formula (1) wherein X is
O S, NHor a direct bond, nore preferably S or a direct bond, nost
pref erably a dr rect bond 35 Pref erred corrpounds are those corrpounds of




WO 00l 37451 PCT/ EP99/ 10169 -16- Oher preferred conmpounds are thgg?
conpounds of formula (1) wherein pis 1 or 2 and the one or two R UN 2003
substitu\e;,@,t@)”grleferabl y chloro) are in the ortho positiopcraipesikoigst o the
central carbon atom 5 In order to sinplify the structural representation

of the'corrpounds of formula ()7 t he grou' ~ ~ S~P O~\N~NH NO wll
herei nafter presented by the sypbol npounds of formula (1) can
general |y be ‘ﬁ’l‘:&’g‘ﬁ 3@&“5?)"1‘185‘?%}%8la‘ﬁ“ﬁyh@“éﬁnﬁ%ﬁradﬂé 3815 bragched ehajn $3}UW€‘é‘r ein W

Sai d react i orctheyPi9gyl ERrtybrlnmethylethy ,r%@é@qlcﬂfpn}'h@rz -dispathdethykandrthe bikes or
exanpl e, 15 aCelgalkiyt rsirheznt 9 indude Catalidyl mrdﬂaerh@cr lmeslbguescheteof having 5 or

t et rahydr qf ur et hanol or a_m xtur there Al tern t| m case the
reagent o gﬁﬂp‘é“ giems)sugh s f %Fsex&mi’g’r HH’ thydRntyl BeH i’éﬁ&yﬂ%ﬂw lsedt
solvent is retd}alhlke@: -20Rkieyl nseacantwmcmdoﬂu-@ﬂaﬂ ralyd tbarhgimdhomblognesttherepf esence

of a base such . .a (o) zabi c unde sodi um
bi car bonat e, ‘%%’H?%?TLO[%% séﬁoﬁtoglﬁﬁbahaés or%am ﬁlll eor‘f?)ll‘r'éoéy ’|d8f1ry | Grdeey ld
t enperat ures dglecdngrlebds weedecyl @éntadatyl, ofthdecyl, enpesiecyleicosyl and thedikend t he
fol I ow ng pre@gﬂ«{oa[kymsmeahh@ ih€lagd Coalk nﬁueﬁtiomwan@llmmcﬁd Bn@mst he

reaction cessa fu r|f| ordln

met hodol &S]EWQFSP &Yha 8’?9&“5“{‘?&934 Qﬁy[] c‘é{%r Flg“I Wi 1ded on)

crystalli sat | lealogeti asbnb,| radrie dm paribular diflusrat ommfﬂntbn@dﬂhi;dnpdlg@la@ Malkyl is

Syol s ng an sTETRSHPERaS s 2. ol PBlRIREE Al is BB R fﬁghﬁéav. g

group such assubktutes@mphleyl. Gheernk | gaﬂgan@dlylmelfmﬁs lamallcﬂ stmm}egebtmchn

arrude, & oyt MR E AR G 1307 0t pelte SEM R iy

00/ 37451 1317 Mw@ggfimlwc@wbdpﬁsproawdmh It-hatenediylkand the bkg CE @lkﬂml)ﬂhus

o Eheone S TRELARR @ o EOSL ARBR gy 00015

H\E (R4)4 1 carbomatpms spel) as, for xpmple, NZMthanmeNl -propapediyl H .44byjansdivh 15
1,5-pentanediyl, 1,6-hexanediyl and the like. The term C3.20alkenyl defines straight

romronr  at o PR ARHMAIL HRviRY Y ?toi%bﬁ?ﬁﬂﬂk@uctﬁshﬁ]&%ﬂ%tﬂ%&ﬁ“ th an

and branched chain hydrocarbon radicals containing one double bond and having from
20 3 to 20 carbon atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl,

2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, 3-hexenyl and the like; and the carbon of
said C3.2palkenyl connected to the remainder of the molecule preferably is saturated;

and the term C3.20alkynyl defines straight and branched chain hydrocarbon radicals

containing one triple bond and having from 3 to 20 carbon atoms such as, for example
25  2-propynyl, 3-butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl,

3-hexynyl and the like; and the carbon of said C3.20alkynyl connected to the remainder

of the molecule preferably is saturated.

Het', Hetz, Hets, Het* and Het’ are meant to include all the possible isomeric forms of
30  the heterocycles mentioned in the definition of Het', Hetz, Het?, Het* or Hcts, for
instance, pyrrolyl also includes 2H-pyrrolyl; triazolyl includes 1,2,4-triazolyl and
1,3,4-triazolyl; oxadiazolyl includes 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl and 1,3,4-oxadiazolyl; thiadiazolyl includes 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 1,3,4-thiadiazolyl; pyranyl includes
35 2H-pyranyl and 4H-pyranyl.

The heterocycles represented by Het', Het?, Het®, Het* and Het® may be attached to the



20 Schene 1 (R4)9 (R5)P 0 NO2 (VI) (R4)9 (R5)P OH WV_Rz Rz ~ NOz (M B JUN 2003
(RA)g RHD(l-a-1) Sonme of the conpounds and internedi ates of the present
inventio Oc‘%ﬁé%e prepared according to or anal ogous to thecR/EpsstEss
descri be A-0,170, 316 and EP-A-0,232,932. For instance, schenme 1-
depicts a reaction pathway for the preparat| on of corrpounds of formula (I)

wherein R~ is hydro and dire bon said c ds bei n
represent ed 5§;n¥ Flﬁ%?etgh? V‘°!f°&5° ofio %ﬁtth{)qu &PWP&CQ"(\??NB ﬁteff@t?@%ét ed
wi th a reagenppopriber Mhus, foMédampldevhen md/lﬂ:terscwleﬂmlmﬂialz@lyl ¢ambaybe gr oup such

f | h
xanpl e, ¢ ot nanyast i 2R, 3rifRabl P aid SR SRka TS Bylond B may,
base such as bcﬁotﬁnmlmp‘} thiazolpl wnd Bithingalyh wherus is taamlmlg itamay be &2 thiazob-1of
formula (Yl a/) 1,7 E%Qﬁ’cﬁ%o&‘i}’l gwaz@fs §1hﬁsl4m§]1§£ %asl 9{1 tﬁgialq-g Whthl

may be elim suc

f or mani de in I%E@TmEaE&Yld“é@aYthelze?Wiwph/ﬂ}é‘ bwszﬁ%zpl}i!l’oﬁ'b%!l?é@iaéd%l d) thus
obt ai ning an GEHr@Em%lﬁtaﬂdquehﬂhfﬁﬂbl@l (I'X) of which the vitro group may
subsequent|ly be reduced to an am no group which in turn may then be
converted to the 6-azauracil group as described in EP-A-0,170, 316, thus
obt ai ni ng con§nesacyt lstEF‘NEFFgO'PI -a-1). (MI1) (Ra)g (RB)P -_ __ NOZ In
addition to theidfagti on proggoE shown in sedeimidaci@t helc,gepomds of
formula 16 JUN 2003, WO 0Q 18 PCT/ EP99/ 10169 (1)

direct bond MSPBRICECEhar ed—‘tgéahﬂlg froma WiSHRaGE forﬁ@fﬁ?&#&gchem
2) . Reacti ng mayrit doid one ofC;iBCOMH (X) W t h paitadethesiorcidat® JafyCODHUl a

(I'1'T) wherei di recta aid inter i bei ng r ed by
formula (I 111%%%0 rC{ehsuI ts m‘ﬁlge@(())rr%ound of f%ﬁ%ﬁ%&(%fj) Mer(%?e‘ﬁﬂﬁwg
hydroxy and Xekenaic éfidect HahtliCQ@QHd 5 conpolnpteddsencig acidpCasEnCEOHy
formula (I- h%btang@fgld eact$|@g3@@®Hbe perfteL;;F %51013 react @pm geydgsol vent

such as, for exanple, tetr rofuran, die diisopro yI acet am de
or a m xture CHIOECIA| n t HethrEd@Rce of a bé’éfecéq} h as, f&n7dx&RPE) butyl

Itlthl ]tgm Aldt afdtﬂaﬁmgbw IHB@HW@@}B 3;1 _fﬁr mﬂnahf] hdlﬂba) meyC FHE,SO0E
ransformed into a G.ignard.n ic en rea

ket one of for%ﬁ?%‘f%d Sai oc"fsg((gf(gﬁ%%unds of nﬁ%‘P lcaf‘c -a- 2)(E %?W%er be
converted to udspowidasciof fORHWCOQH) wher ei moB’ﬁdecmmc aid s & k- QOHr oup
represent ed la (I art-kno r ansf

reactions. Tﬁguicgér%gunds o?c 3{3\&?(2@(' a-2) \qngofg’g(?wgmge conco fr-i%td H
conmpounds of formula (1) wherein Rl is halo, said conpounds being
represent ed blhe ghrammaceutically agreptable addidor gl apmooéengddierainahorve are inggnt the
hydroxy 15 Or Qi e ﬁxla}a@euﬁt%n%ame%hreex,eaaelaa&mb@sﬁe&%@twﬁeﬁkheas for

exanpl e, thionyl chloride. onpounds for mul I -a- % may further be
converted to CORRBNAEST W“Pk?r@ﬁ,ﬂr%la‘l‘ﬁo s 7 éﬁhﬁlwcr%\ %"%‘c“ ¥ bel OB GHISS LY

bei ng reprsesetméaem bue B@eww(thsac@ppmpwafwacmm Mic @mam@imﬁ@gﬂe
derivative ther 0‘8"?’ t|o r oIvent %‘( for e n'?

t et r ahydr of ur RO ‘Crf’ﬁ b%g Fl[ etfy(Slr SREARG heolll %a‘zlﬁ g agidi g
20 art - known piraspporic aaid fd thaﬂlkemrroemio awids, deexiampla,gadehe, ;kepmrwc dfydtaxyul a
(0 Loy Lt CoRASPRIARRIGERI 2080hAAE Bl ST hBolkbloitiShihoRoic,

sui tabl e reducin
reaction-i nerQz)s?ob\vfén@dl819c@E)a”sblﬂ@lﬁd%ﬂmyelyomﬂtéﬂcdﬂaﬁ, %BQémoxybutanedlmc

t et rahydrgf uraup @fox? m ?:Iﬁﬂéﬁn&ﬂ?ﬁéx%f(yhcsHx@ﬁﬁﬁé&ﬁff&r‘u& &%\é%lfdrﬂg beRk&hdy dr oxy
group to a suitable | eavi n ﬂﬁﬁu F) or ex &a hal 0 en) t hus
obt ai ni ng an FHPRMeA-TEdY nm Ogic( %yC sheavifamis "By QéZ‘,‘P‘?‘Wﬁ Sai d

i nternedi ate mianﬁmsmﬂ)mr@ybbr)zow dnid ta@hkeruoeclsrredhmr@l}omefselrt fotnfic4l bé ) in a
sui t abl e sol vent Sﬁf?g as,. g etf\ ﬂ?h " E { furan

N, 1V- di met hy| FEMFRRT GE, rcgéreetn With A intg X free Mat hanol or a m xture
thereof, and optionally in the presence of a swtabl e base such as, for
exanpl e, 13 8- Thazadpoyedsalf Forfnuld anmlmngaadmrpr&ensmdy baborwsrtedriatocthein | |

result inac Q hydr id c unds
bei ng repr ese%{égaci)%ggcﬁgraﬁgp‘g”% t(%gm%gf %:%/de lé?n %ﬂtfggﬁ%@‘?é‘g"%\?%} mul a
(XI) can be dapwopﬁgmetqrgamm@rgamcbmo%mgpwe base salt forfis-dompatser irn X i s
S, said comouRffoBeiBGal R GRIPLE theMcaliOhTUhih hikalbhelthetal B30 2. il HARI
nmer capt o contai ni g reagent of formnula -1 1n a sult acti on

sol vent 35 such as, for exanple, trifluoroacetic acid) nethanesul fonic
acid, trifluoronet hanesul fonic acid or the |ike. Also starti ng froma

ket one of formula (X), conpounds of fornula (I) nmay be prepared 16 JUN
2003



WO 00137451 -19 5 (R4)a O~4)g ~ | ~ HD ~-OH 10 15 wherein Rl is hYéirﬁ)ﬁ;en
and -X-RZ is -NHC(=0)-(aryl or Cl_6al kyl), said compounds being JUN" 2003
represenyvedobmsf ornmula (1-c). To that effect) a ketone of PEBERMVEIEK) is
reacted with formamde in formc acid or_g_functional derivative thereof,
at elevated tenperatures. The resulting i nterrredi ate of fornula (XII1) is

Furt het  r eacte b EesiR ARG BRSSP U2 e e il bade ¥ °°

sui t abl e | eatherbgnzatiiog, N—mmthﬁd)—ghsamnmeﬂﬁfmao §t(hy<kbk)€m¢1h$lée-l Bpoopasediolf or

|
cuch as, " or Mb@naBt sABad s inBhG RERE Sk pslick BREH ww Ve”t
HX-Rz (111 )cl(@kr)nelandzzhe(la#e- &yonvaisglythe @lmn(llcarabeyomys gﬁqmgw )aqx
NH(XIII} Hin\mm@f'*é)zﬁlﬂdhg NHz (XI'V) O WB-C-(C~bal kyl or aryl) 4 (R4)q ~-

Y4 (R)9 ~ , OC bal D D ~~ (I Ra) a
S~ NHz DR (he &r@)adfii'kw salt @?H rqor_lspnsqa\t@ qura'ee:?n%aqlm g@#ﬂ@a %ﬂrﬁsmhm& the
EorrpoundsI of cérapsands of fannmegﬁare abfleits f@—nﬂmmﬁ lbmf(iuaﬂgbrigia a]EESe 2 lllydrzztf:s )
et erocycl e, eing generally represented by formula (I-

- ﬁ'?a\ﬂs PREfaRs et i

can conveni e by cyclisation of the appropriate
I nternmedi ate. Intranol ecular cyclisation procedures are feasible and schene

3 list sf seveTat Neoeaﬂ@fcﬁfms obtigy presegt %&hpﬁunﬂ§aﬂehﬁe&hom\mﬁ$rﬁe thﬁcdrﬁ;ﬁ)mﬁaﬁbd
group of a c n ornmul a I erein - X- i sai ounds
bei ng repr esgﬁ’é‘za @KIWLSF%?"&F e ‘é%’f‘l ’P%O%?“@é?’%%“bq’%%g ﬁ?‘fu% ?@wa‘%&

i nt er medi at eFooéxaimplendna of ¥idre hitrogemafoms tof kmpoefthet detrvicyclesingbe Hefasifioh or

exanple) ust pgaeRnhkAYbotind el HAWL Sxidaacet T e acid in Re-SH (= 4)9 )

15 Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present invention. For example, a hydroxy substituted triazine
moiety may also exist as the corresponding triazinone moiety; a hydroxy substituted

pyrimidine moiety may also exist as the corresponding pyrimidinone moiety.
20

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible stereoisomeric forms in which the compounds of formula (I) can exist. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
muxture of all possible stereochemucally isomeric forms, said mixtures containing all
25 diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centres may have the R- or S-configuration, used herein in accordance with
Chemical Abstracts nomenclature. Stereochemically isomeric forms of the compounds
of formula (I) are obviously intended to be embraced within the scope of this invention.

30 The compounds of formula (I) and some of the intermediates in the present invention
contain one or more asymmetric carbon atoms. The pure and mixed stereochemically
isomeric forms of the compounds of formula (I) are intended to be embraced within the
scope of the present invention.

35  Whenever used hereinafter, the term "compounds of formula (I)" is meant to also
include their N-oxide forms, their pharmaceutically acceptable addition salits,
quaternary amines and their stereochemically isomeric forms.

The numbering of the phenyl ring bearing substituent R*is given hereinbelow and is



16 JUN 20D3 WD 00/ 37451 PCT/ EP99/ 10169 -20water, which in turn may be
further reacted to acyl halides of formula (XV)Zl}) for instance) tH§ JANyADI
chl ori dﬁ'djc@hb&’sqt ive may be prepared using thionyl chloridgr/epeiedRa)g R

/1~OHO (R R --D. O halo (XVI1) (G 11) HzN ~R HY (XIX-a) R ~ N~~z
(XIX-c) HH1I /Nh R(XIX—d) Y(Ra)q(Raq Rt HONHZ HCI /| ~D'~~~D
/G-
SN_ YCR ?I%}léc t%ﬁm as suqﬂxt en Pnﬁtcayn)lgtlﬁ pop}nf)n oft}@ pstbtuggts ;Syl mﬂg&) /62)l:|
N~Y HY R ( hg(d@i’éss(dﬁ&)'wtseQntﬁbatEﬁ (&GDhD~~1-D( 1-d-2) /GO-~HN"OO
N(XXp ~-"NRHNRz R~N-OH (XIX-b) (R8)q (Rasg Rt ~ Rt | DH---~ ~ ~
I D(1-d-3 ) _ i //CN~HNY (XX)8N /cqiﬂﬁg Ra)O(Ra)qq-.~_Rt Rt /
-D (1-d-4) H
4 C
VA

\ I
R? N\/K
\ )
The carbon atom bearing the two phenyl rings and the R' and -X-R? substituents will
5  be referred herein as the central carbon atom.

An interesting group of compounds are those compounds of formula (I) wherein the
6-azauracil moiety is connected to the phenyl ring in the para or meta position relative

to the central carbon atom; preferably in the para position.
10

Another interesting group contains those compounds of formula (I) wherein one or
more of the following restrictions apply :
+ pis0,1o0r2;
+ Xis S, NR? ora direct bond; more in particular NH or a direct bond;
15 .+ eachR’ independently is halo, polyhaloC,_alkyl, Ci.salkyl, Cy.salkyloxy or aryl,
preferably, chloro or trifluoromethyl, more preferably chloro;
+ the at least one -C(=0)-Z-R" moiety contained by the compound of formula (I) is
bom by R?;
. R is Het' or Cj_galkyl substituted with one or two substituents selected from
20 hydroxy, cyano, amino, mono- or di(C].4alkyl)amino, C(=0)-Z-R"* Cj.-ealkyloxy
optionally substituted with C(=0)-Z-R", C|-ealkylsulfonyloxy, C3_7cycloalkyl
optionally substituted with C(=0)-Z-R'*, aryl, aryloxy, arylthio, Het', Het'oxy and
Het'thio; and if X is O, S or NR?, then R? may also represent aminothiocarbonyl,
C].4alkylcarbonyl optionally substituted with C(=0)-Z-R'*, C]_4alkylthiocarbony!
25 optionally substituted with C(=0)-Z-R", arylcarbonyl, arylthiocarbonyl,
Het'carbonyl or Het'thiocarbonyl; particularly R? is Het' or in the event X 1s NH, R?
may also be aminothiocarbonyl or Het'carbonyl;
+ R'is hydrogen or methyl; preferably, methyl;
+ R%is Cjealkylsulfonyl or aminosulfonyl;
30 + R’ and R®are each independently hydrogen, C,4alkyl, Het® or R%;
+ R®and R'® are each independently hydrogen, C;.salkyloxyC,.salkyl,
C,.salkylcarbonyl, aminocarbonyl, Het3carbony1, Het’ or R6;



-N~N~H; Y N~--..~R(XXIIl) ~~H(Ra) ~N~ YN~ gqHRit / -D(I- Eé N% \
~RN~NHY 1fi JUN 2003 WO 00/3745] PCT/EP99/1Ct69 -21 The lnteﬂ b 200
of fornmukgo0s43l) may be reacted with an internedi ate of AHQIVERIPAKEXI X- @)
wherein Yis O S or NR3, to forman intecygediate of formula (XX) in the
presence of a base such as) for exanple, pyridine. Sal d i nternedi ate of

f I f I I [) wh
SR bs\an opt Kontliy 8, nify 6316, ¢ P gKH Ry 5?%@?*’? BRI i
conpounds bei ng- @em)ezedf edyxmyrcmylaﬂef Hetd pr C(aﬁ)ﬁ{ee’,proesmam Rd! s
sui tabl e sol ven glﬁ |C3 Q%bo%mex QSrp ﬁge&J CC dNHaﬁman el evat ed

t enper at ur e) pr fr erature. nay bé convenl ent to
prepar e conpou nﬂs xsfdllﬂymaﬁumy( Icsdeail}ylvﬁi Jalkenyi, ml)@alowaalhylememrﬁleﬂlbﬁ

W th an | e medrpanbalth A8 of foft FERLRERS & tocel RbinreR O B it cact o
formula (XXI) wRYE®, ?@t@m’pwq@'&)’@@ﬁbﬂund of fornula (I) Wnerel n -X-Rz

is an optionall R!BaslR%dré blgcﬁqn&epgncfengywa@ég{&phggyld conpounds bei ng
repr esent ed by formula (]-d- %ﬂl n a reaction-inert’ solvent such as) for

exanpl e, tol uandy! éstpl}fﬁ‘g'b%%ﬁ sysHiaday it @5¢: By @ PRihERS) syostitupnis F%sb
tenperature. Al swicpardentiyuelbsied frami mitrer yenk, dia, bydrbxy, €iil.4alkyl/Chicyclualkybe

react ed h andl5,] i m) IR 1Y A,S 1or

NES) to 100 m an SR SRHERER il IR R D CHOMUR L GGeR B S
conpound of for ROMRS, @h&nym@a:é])ﬂes )én&EmsIkﬂrsuquitutadmIltlh;onsobmdre subsdtuents
1,2,4-triazole, e&ck?’mﬁeﬁéﬂd@ﬂlﬁs’e@cﬁbd%orﬁh&o‘%ﬁ%@s@l 87 9l Byl Sd), & (SONMpPRMdge0ei ng
represented by formyl g in a suitable solvent such as)’ for exanple) !
phosphor us oxycIﬁ’FNRBe 20 AI so anal ogously, an intermedi ate of formula
(XVDn may be reafded a%érlfbc?ﬂld H&&BE@%@E @‘I&te@ffrcfrﬁ’b ?l (ﬁﬁd%z&l}d ‘ﬁ@I%ESI pYis

O S or NR3, to forman i ([’rv& ﬁ forng/ h‘é\ iCh.Ts cycllsed
to a conpbind of"#EMYhitetrazqlyl, fhramnydit ‘C“% R3azP d?PXGB‘?ll‘/]o 30)ylaispthipgolyl,
substituted 1, 2tmaathramgvnloaadlézo?ympyrmlﬁm@mhemgr p&raﬁm&l— ¥Ry R poti€azivyiatld

ds b t ed t t I t
such as. tor 28 BEARE B Pl iR dredikeoth, blefbl BEMAR ARG ch
is cyclised to avfmnp@auddnmfocydrcrhﬁltfaoozydesmmledwend&ﬂﬂz may eptoingpbe i t ut ed
1,3,4-triazole, sﬁ@ét%&? Q'Hf}lq %ﬁuﬁ}g %@/B%‘?ﬂlt@é’ﬂb@ﬁ%tgeﬁ h1 d en]dg

ornul,a

n|tr|te derivative o so be reacted w
hydr ochl of?de orSCKC‘ICdrfEQm&@hIR (a'ﬁr“id\ﬁaretia IQPfﬁl@ﬂé‘b‘JISU Etllfﬂ@df“ﬂﬂ"rﬁ{ﬁb oaR

intermedi ate of ﬁ&cmwmba ls(lmaz\aylvusua@mzmw tlhﬁzdlﬁféﬁ?%'dx Itéhcarhdependemly

i nternedi ate of f a co erein
Rz s an® opt iAaprg e bk B Rt oSG AYIRe “f°?rH‘rFé1F‘;de&’EBISe or
1, 2, 4- oxadi azol epcls aiddpemaiepty sedectdabirom H@Zp bmdt(éld;a&yl dmromalig s@bstititéd withn a
reaction-inert ‘lh ghkisuch as, for exanple, nethanol, butanol or a mxture
thereof) and in t presence of a base such as, for exarrpl e, sodium

met hanol agé. 35 I@imﬁcamrmgmelﬁc hesenenyche; morg)n pardewarfuranyl, Huenl opyrislinylios

substituted 2- ”Bc%%é’th)é'n l%e%x&%@%&ﬁ%c'@I@It:%gél@@é&ﬁ@%gnd%tlg%d}lﬂgﬁlonally
(I-d-7), can be prsélgare reactin . 001 374

PCT/ EP99/ | 0169 4t ﬁ%‘éﬁf‘é‘t‘@“b?“cﬁ BF WHiets POsiRls, thioras thiceswsdwsnisiRee or a

f uncti onal der|waﬁ¢peﬂd§mﬁjrse{&;aedlffbrﬁ1{ﬂ'egmtaj,qulynert sol vent such as) for
exanpl e, pyridi % ;)ﬁptl 0 resence_of se sug

b b
for exanple, tYi ! WﬁgdWSfﬁﬁﬁ‘éazgw?m@gpﬂﬂgﬁjﬁchtek%h}f%f’%%y I
whi ch may 38ubs equémdngierttby amalaa@txedalw tubsténteid mti g, mbeliegtossibit, dimer wb,ah&e(aXXMhﬂ )
or a functional Q%Et{x%@ﬁt's Ié‘a?cht E&éﬁﬂﬁ?ﬁw‘s@lc@éd 1%?1’1 Kﬁ&h}o@erﬁ ealfcﬂ@{;r%%)(l in

a reaction-inert solvént

the presence of @ﬁe%nml%%@éql st@ﬁtt@;@éwt@nwdwegéw@me@m laéepeplﬂ@r)tby (Ra) q
- - 1" HZS Cp 'seiecredﬁor@hgﬁro'ﬂ?‘k@aﬂ&lé&y‘ahdﬁ%&% W) 0l ¢c R-~1HR(R~q
R-W .~ | ( I 1) Conmpounds of fornula (1-d) wherein
the heterocycl® & é%%‘é‘myf wted 5-thiazolyl and R is 10 hydrogen, said
conpounds 35ei ng Heprepipsiididyls pisormihy obhordﬁ@)s-)lbmgtecbenthrcagan@'ﬁo:f ol | owi ng

the reaction proue[\%%reméiepl cted in schene 4 (R



\'/ ~\ ,\ Ip NHP (xxvn) Scheme 4 SRNR (XXIX) NHP ~CXX) R 4)9 (R5)P CH
~ NHZ R (1-d-8) (XXXI) Initially, an internediate of formula (XXVIIH{E JUN 2003
wherein P is a protective group such as, 15 for exanple, a

C~- 6al KMXeWHeslyl group, is reacted with a thiazol e deri VSTEPEYE6P or Myl a
(XXI X)- in the presence of a suitable basel3such as, for exanple, butyl ~
lithium in a 16 JUN 2003 WD 00/ 37451 PCT/ EP99/ 10169 -23- reaction

i nert sg! venSulmMah Hs) rebtescrﬁs(ahabm)cyd:le'seledmﬁfrahumﬁm)zoltyhmﬁaz‘omnfm@)&n 5 10
i nt er nedi at e TN)
reaction und%’&zgrY? ‘H@?@yém%‘ﬁé g{fg%ﬂa;rﬁ atdé éffsmt}?‘é‘y‘e V’é?@lggll y at
about -70C. fyrezihyldpipesidigyb pipecazinyi e azinylt bmrlzothngllybtbpn%xazolghpdnnyl

t di at 0y f
e L T e S
form ng ah iieidazeetd, kbdthigrolyl wrhgrein @a(d(xﬁt)zrocmlea/mb indenendenily mayraptionally
further be CQ@Wsﬁﬁﬁed RitR oRe, 3% WHeACHdssiBR! BFY ordffekabdtithchts dabR iRleBERELH;

described in 3 thus formng a c ?-d8

Al so, corrpouf’ﬁli ‘P'@B‘rlg?} iz(P“‘Eé% ﬁl\l‘@flép%ortaﬂéé S\‘FQ‘P 6€V5££qts°%thl azol yl)

fsa: FI corrpouESGquy Hett ﬁ:}pfeea&mﬁﬁrﬁh;bythfeeymtlp@m(mnyldu&):reucedid hﬁbnﬂéﬁﬂ@r ed

ol | owi ng t react.i on edu n.sc ~ R~

RCHz MyBr Dﬁf‘sterﬁfl"‘ﬁ%?% %Cfger‘h‘[eﬂgy Pf?l’)?lp ?“a(‘Wflsh‘?%r‘r?‘H%ﬁ‘ B’S@Qﬁ ). NH 2 -TCD

( XXXI'V) 10 Suitably, Het® represents pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thio-
morpholinyl; wherein said monocyclic heterocycles each independently may optionally
be substituted with, where possible, one, two or three substituents each independently
selected from Cj.4alkyl, Ci.4alkyloxy, -C(=O)—Z-R14, C,.salkylcarbonyl, phenylC, 4alkyl,
piperidinyl, NR'’R" and C,_salkyl substituted with -C(=0)-Z-R'* or NR'*R 3.

15
Particular compounds are those compounds of formula (I) wherein R* and R’ each
independently are -C(=0)-Z-R", halo, polyhaloC,.alkyl, C,.salkyl optionally
substituted with -C(=0)-Z-R", C,.¢alkyloxy or aryl, more in particular, chloro or
trifluoromethyl.

20

Other particular compounds are those compounds of formula (I) wherein R2 represents
aryl, Het', Cs_7cycloalkyl optionally substituted with -C(=0)-Z-R" or Cj-6alkyl
substituted with one or two substituents selected from hydroxy, cyano, amino, mono- or
di(C1-4alkyl)amino, C_galkyloxy, C)_galkylsulfonyloxy, C;_galkyloxycarbonyl,

25  C3.jcycloalkyl, aryl, aryloxy, arylthio, Het', Het'oxy and Het'thio; and if X is O, S or
NR?, then R? may also represent -C(=0)-Z-R ", aminothiocarbonyl, C1_4alkylcarbonyl,
C|-4alkylthiocarbonyl, arylcarbonyl or arylthiocarbonyl; more in particular R%is
oxadiazolyl, thiazolyl, pyrimidinyl or pyridinyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or three

30 substituents each independently selected from Het?, R'! and Ci.4alkyl optionally
substituted with Het? or R'"

Yet other particular compounds are those compounds of formula (I) wherein X is O, S,

NH or a direct bond, more preferably S or a direct bond, most preferably a direct bond.
35

Preferred compounds are those compounds of formula (I) wherein q is 1 or 2 and one
R* substituent, preferably chloro, is in the 4 position.



N-SR(lI-d-9) An internediate of formula (XVILI) is reacted with ajg JUN 2003
Gignard reagent of forrmula RCHZMgBr or a functional derivative thereof to
forman_j diate of formula (XXXI1), which may be hal pgep

pref er aB’Y@B@TI’%{?r‘i nated, in the a-positi on_l%si ng a suitable reag‘;egﬁl?“?sguch_ as
tri met hyi phenyl ammoni umtribronide in tetrahydrofuran, thus formng an

i nternedi ate_of fornul %ég%X)TI). Said internedi ate (XXX1117 may then be
20 react ed V\PFFFY&WLf?ﬁ“?fg‘?ﬁ uggls g theie £LomRRBAds) of farmuya k) vhesnip Bih 4 op £ and
formula (I-di)oneion o REaEHstiaRmts) Breferatslly ¢RIdko, 38CHh B8 orthe pogHaRIAiveas hanol
at an elevatﬁg ten@egg}urg preferably reflux tenperature. The conpounds of
formula (1) Feaire'$ @“@‘H@erted into each other follow ng art25 known
procedures of functional group transformation of which sone exanples are

16 JUN 2003 Woraet @&fnplify24e seautiralnegresetstionadfane cottpuride 29 kLGOI hige
conpounds of formula (I) may al so be converted to the correspondi ng N-oxide.
fornms follomﬁﬁﬁpart-known procedures for converting a trivalent nitrogen
into its 5 N-oxide forffi’®Said N-oxidation reaction may generally be carried
out by reacting the s AFSingonaterial of formula (1) with

3- phenyl - 2- (phenyl o] )gﬁsziridine or with an appropriate organic or

i nor gani ¢ per oxi de. ‘Opkiatgyi norgani ¢ peroxi des conprise, for exanple,
hydr ogen peroxi de) al kal i NEtaI or earth al kaline nmetal peroxides, e.g.

sodi um per oxi de) potassium oxhde; appropriate organi c peroxi des may

conprise 10 peroxy.acids such as,, for ex e) benzenecar boperoxoic acid or
ol b subst i t il deunbehE EPGiptroRb e KPR Pe. g

3- chl or obenzenecar boper oxoi ¢ aci d, pei oxoal kanoi ¢ acids) e.g. peroxoacetic !
aci d) f al ky!l hmlrrqmandeﬁ?ule (D .caili g&‘.rw“r?dly Beyiste puped Ey'rei;stin%ﬂ trﬂérhmle_amke/@mt S

are, for exanpple ter) . r a s..e.q. ethangl . and the e

v ocar bone e W fiekein W B8 e Sy fANAR, R SR g hefSeen

hydr ocar bons atom,gvith & afipcéprovtoresgénané foremth (Xt ures of such sol vents. Pure
stereochem cally isomeric fornF of the compounds of fornula (1) may be
obt ai ned by the application qag-known procedures. Di astereoners may be
separated by physical neth “guc¢h as selective crystallization and
chromat ogr aphi ¢ t echni ques{ e. g—C2® counteX=w®ir remt—ast r®but i on, l'iquid
chr omat ogr aphy and the |ike\ on&xof t he conpounds of formula (I) and sone
of the internediates in the present invention nmay contain an asymetric
carbon atom Pure stereochenicéply i someri &% orms of said conpounds and

sai d interneg‘a es..can b OQ%fine .b% t he agﬁlic?ti n g{ ZP art - known
procedures. PSI® ERAHPITB2Y i RETAPESI L b FeF Lo By e S8 MR8 o OB T  BAK/&i cal

met hods $8ich aasgiosigitilech iN+éinmatlyd foarniamsdet, nomic acid ltmhpdrofrap Ftianbkahminguee)
e.g. counter \UESEHRudhARENPH (R0 helrbithorCOFATR! Y /R Aol | ke

nmet hods. Enantioners can al ne omracemc mxtures by first
converting s&AEIUCARARGIORIRALFRECRA IS 1P98MPG ablicerer@ingl i CREORAW PRTTE BN it
for exanple, trhpreddncaer &8asetsQchuX o anfie, 41828 eAROFRI[E 4. Hahdee-BenQr

conpounds; then physically separating said mxtyres of diastereoneric salts
or Compounds By BFaBenarh g AP R e ke GaenIsRt BACHY SRREBSH i ¢
t echni qued, eamge betwesnd701C emdhtedigk agyhyeratnck.t he | i ke met hods; and finally
converting said separated diastereoneric salts or conpounds into the

di ti . .P t el ically i ic f. I b
bt ai ned 11 o G A BLTE Te0er R R LRl CUMPEcT B Pedto R ot B 2°
appropri at e irsgogionentidatre sndnfinecessaty, figrtheaparified sjcopding tamdthodalogtehe

intervening r ' i gl I . 1 - - Of
epar at i ng t Mo aaip RioeEftthe ahRLER S0 Gl Krinhliof LSLRBRAYD. DRRYSR
OOI3745128CTﬂEW@§F¥UT@@hK¥@HP$Pﬁﬁwa (1) and internediates involves |iquid
chromat ography) in particular |iquid chromatography using a chiral
stationary ph §pr [Pe =Ty cTal i &%ﬁﬁg' : used -
in the reacti%ﬁégﬁqcédﬁgggggﬁﬁéggioneghzg%2§%g ggiggkgﬂﬁﬁo 3%ﬁ$§%§§s and
may be commeri@teamediateafifoapiie 1) whepeind- ippaspisahielleaviang sapuysuch asrfor known
procedures. |dxampldl§QalkPRRN oARal6 Ofd R Riprdse fts fah @p Sropliadel el tron GtRdcti A ERFOupOr

eosi nophiJ colopy stinulating factor (Eo-CSF), iS a survi val d

G TT or ontilat | BN ESCOBPEHE. 20 SBLABHIT.< Adeer ST ORBTEHE Bredtiea ey
pl ayer in eosinophil infiltration into tissues. There is anple evidence

t hat eosinophil influx is an inportant pathogenic event in bronchial asthm
and all ergic diseases such as) cheilitis, irritable bowel disease, eczemn)
urticaria) vasculitis, vulvitis, winterfeet) atopic dermatitis) pollinosis,
allergic rhinitis and allergic conjunctivitis; and other inflamuatory

di seases, such as 15 eosinophilic syndrome, allergic angiitis, eosinophilic
fasciitis) eosinophilic pneunonia, PIE syndrone, idiopathic eosinophilia,



attract both T-cells) in which IL-5 production mainly occurs, and 6 JUN 7[003
nonocytes, which are known to act synergetically with e05|nophlls (Car

al ., 199 ology) 91, 36S2-3656). MCP-3 al so plays a | e |n

al |l erqgi c‘%ll)r?b}lgzqr%mtl on as it is known to rr_q? lize and acti vpgféﬂ%g»s{o{oﬁ

eosi nophi | | eukocytes (Baggl olini et al. 994, 25 | nmunol ogy Today, 15(3)
127-133). The prese(i npounds have n? little effect on the productlon
of other che®5RRsedn %}Hwnagng fhe groyp E of thqth%whtﬂnacj trjazinegiong pf fiagmula (V).

y- i nt er f er on SaidNapormprdcdiuadidlaslnpEuRe thy bagdescdba iy BE-AL 73,319 fact or
(GWCSF) indicating that the present IL,-5 30 inhi bltors do not act as

br oad- spectrun1@ 'bpreSS|ves The selectl éqche %ne i nhibitory

] =:npound§>caﬂ3be denon n W tro chenokine
neasur enent s od Irc—\m o—obs—ema@ tthe iAot iGN of
eosi nophilia i o N—ttve] i i bi tion of ody 3 “hoggi lia in the
Ascari s nouse nndel‘y?he Zeducﬁlon of serumlIL-5 prgielnrpro uction and
splenic IL-5 nRNA expression i nduced by anti-CD3 anti body e and the
inhibition of allergen- ® Sephadex-induced pul mon&@fy infl of eosinophils
in ~ s ~uN 2aa3 WO 00l 37451 -26 PCT/EP99/ 10169 g{w nea-pi g are indicative
for the usef SioR&sef he C?WBO‘HPCE%NN%‘P&S’& ot the, Prep@itipwafipR AEn by prepared
eosi nophi k- depestdai} toiotah ABEGIsQb Yhethroesatunss. deddibeR i@ EPDA -0, 170, 1i6tapds of 1L-5
production ar B‘%éb%?grl y useful for admi nistration via i nhal ati on. The
i nternedi ates™o (XI-a) are interesting internmedi ates. Not only
have they a particular usefulness as internediates in the preparation of
t he COﬂpound$@ﬁn§tmd&U§cme1(rlb)l debiteya ahsrﬁbmpatmu;aﬂouam Ereplravidibsidoapoands of

activity. 10 n_vi f 1abov ha oI 0 roperties e .conpounds
of T ormi aCifpeih oMkl Ria DGRl A9REd pofl R o gl
conpounddOc arrepesmedjby fortriudn @ranl)f aéckuoec off foamnled Véaranrite reated wightireagent

hpar b cul arctaOaTan (VP WAEHERL W™%s o SBERTE Icov B oY WORSE EESAROA T, 0T
and allergic f@&gqunma 1gagtan-inpy sohvew ssrh e dorxampls; t@fahwﬁ@f@émhﬂgtf@f,
fornula (1), ddagrend re@éxfé&lo@lsduxeablreeﬁdaedum ast f&@&mﬂglewau ?}%mqm%ﬂﬁlgs

1 part .“SuP!Tﬁi&mﬁ%ﬁr%ﬁ%nﬁﬁ&ﬁﬁék?ﬁ@érb?i@%@?é GRTPENGEROF AT <
and al |l erigi c (G.C[ﬂ]) uigthe\dlibiinate®hy dsing b Roitabliorsapérs esch zlmefosy;sdrm dommarhidgiinal
admnistratio an eff. I

N-oxi de for m&gp ﬁ‘élp réxtel%tﬁ ‘15 131 © “qg@m? cﬁ?e gg ? ?gtr’ltgsnérlﬁé) M(;]rﬂ cgmg%i)’)sa!sﬁ (%I e

st er eoi soner i ﬁpnhctarﬁIXhef which tlt\mlwargmtm moy e¢bsaquiently &% réducedid amgamummp 25
The present igneRL)L %%Mh@r‘i OV LIRS EPIPRE 6L 4,23 cil Bfoup'BALiRBed in

eosi nophi | -dependent_ 1 nf "'ammat ory di seases conprising a therapeutically

ef fective amoBhtA-8178-H8nihysfbtaging ermpaunds pf fosmyla{lsnkr naceut i cal | y
acceptablg carrier or diluent. To pr epare t he pharmaceuti cal conpositions
of this iTvention, a therapeutically 30 56PemeLdi ve amounf of the particul ar
conpound, in base foﬁnhor aquﬁlon salt Form as the é que |qgﬁ dient is

combi ned in intinat dmioxt uge i th a phar maceuti cal t aldbe carrier,
which may take a ag‘! fgrrrsvg,te nd.Ln.g_,an th reparatl on
desired for adm ni I on. phar ITB.CEUtI cal osyti an é\g)em rably
in unitary dosage f suita 9% eferably, for systerruc,R admi ni stfati on

such as parenterat 35 adniVili stratl on; otV Itopl cal adm ni st ¥l on such as via
i nhal ation, a nose spray or the I|i ke. Application of said ¢onpositions may
be by aerosol, e.g. with a propellent such as nitrogen) cafbon dioxide, a
freon, or without a propellent such as a punp spray, dropsY lotions, or a
sem solid such as a thickened conffoki ti on which can b& appli eqiRpry a swab.

In particular) sem solid conposit:epns such as sal vesj=pg{eans) =gl | i es,
ointnents and the 16 JUN 2003 s+ O L2 —RCT. EP9 9 | hke will
conveni ently be used. It is espégiafly,advant ageous orlgul &B§

af orenenti oned pharmaceuti cal conpositi ons in dosage unltRforn1for ease of
adm nistration and uniformty of do @ ge 5 Dosage unit folﬂ)as used in the
specification and clains herein ref 730t o physically discrete units
suitable as u dos each unit containin edet er m e uantity
of active | noTbaalien S e araEn PrseRiGalown fhnaie s BHHSF Fupegids Pt ARl
in association with the required pharmaceutical carrier. Exanples of such
dosage unit fornms are tablets (including scored or coated tablets),
capsules, pills, powder packets, wafers) 10 injectable solutions or
suspensi ons, teaspoonfuls, tablespoonfuls and the |ike, and segregated
multiples thereof. ' In order to enhance the solubility and/or the
stablllty of the conpounds of fornula (I) |n pharnaceutlcal conpositions,

. o o v o ~ - N D




25 ethyl; Ct _6al kylcarbonyl, particularly acetyl; C i _6alkyl oxyc?br W)[dﬂ?
1 6al kyl or carboxy-Cl 6al kyl oxyd _6al kyl, parti cuI arly

car boxyr@b g)sggr {opyl or carboxyet hoxypropyl Cl_6al kyl car pempproxydtke 6al kyl )
particul arl acet yl oxypropyl. Especi all yjgnot eworthy as conpl exants and/ or
sol ublllzers are (3-CD, randomy net hyl atec? ~i -CD) 2, 6-di net hyl - a- CD)

E e ks e bmd i R SR TR i 20

(2- HP-p-CD) . (Sbkerhelin Rbmﬂgehxhewetoiaeraxﬁtfmmm@{)@dﬂntrrm&ndemmmtffmmluvﬂﬁr)e| n

o oupe. such AP o8 ARleed R S AR ReRsE AR ekt Sl A0 e age

mol ar subst i tresultsrin(aMaBapouind ofi Serthudes (ThwheramiR ‘s bydrokeansh X sy dirent bbed, safd

ot crmned  ATRUS BTt IOHA0RH ARE . Rl ey B pitEfiRa o

anal ytical tdéatiopuiasrt sehvenksushlag, oagxmwrt@dwwfm§he§psé@tb¢romqpyqpytlhe
MS. ranges ficemdéaﬁamxﬁﬁethz%f%% se‘ﬁle'é’&ttdﬁdd&bm a@%?@%p@c%& refers

to the average nunber of supstituted 5 rox?@r%) per anhydr og| ucose unlt

The D.S. val UEhidp Bdematively Wéanﬁgil%?. ﬂgula tm%’afFrSttt?Sc[Fﬁﬁ'iSfﬁ’E@E Into a
preferably, aGrigR@d4eaknhyWHIEsMma$ mtﬁeqa@idthﬂmek@coseofmaﬁmosm@ 125 to

conpoundaor TS o JoEISg- aa& ARe i Sonygrietb SemaRlset Fie 0 or
identify r ecewb«mem RTis 4 6j.sllpdoxomedp rdpecscntnqbbylfutmutaf(l-ukﬁe uping agrknowmv ent i on

need to be l:@%%?ﬂnsfoﬁmgﬁ&f %e%&}oq{s '%{: cgﬂb&ﬁldgg?f hld e(f‘lla'sétnﬁr a‘fs%'%(ete' Y,

one or nore ecu heli I.oac anpl es

of interestingpnvaged L@@Iomwmdgnﬂﬁoraméa ﬂhwb@emd%rp@bﬂdssamm@uads beingt one
hal o whi ch 'Sresrerseﬂ'ﬂee%‘-}tfbx\fﬁulh%m QfeAQ:fonv&G’én@smcEH&éﬂs%n%mB Hﬁrﬂ HFox&?r

t hose 15 corrpounds havi ng |'east one C-atomor tritiu

particul & gr&QHPE® ﬁ§h&qr§w@fcom HEBE syl Fragers ughasior axaemelewh@ﬁé% thlegde.
and/or RS ar eSﬂdro@EhpbaﬁH!. MﬁfohﬁhﬂQ(BlA@quﬂtlﬁbrlbébﬁmeﬁE@to mpmwepﬂwmefa

formula (1) c i ni.ngia hal ogen.atomis ron or r Iab

Fepl aci ng 1 heOhARGHIAfade AR Sid Bopaniris 35 R S a8 ordia Al e

r adi oi sot opesammaniiy sr pfunpteral degvatadithearedfl ine ieaddiodesdrt slgent m:m 3s, 231,
1251, 1311; ragdj t

radi oactive fluor g Eeﬁ%hPJrBfUI%ﬁ%r gg,le r?? ?\gjwﬁgtt(?‘gjnm%%ungg P@?’B%?{ 33 ng’g en
atom can %k p@afk@pmogrgypgagsfpmoe re3ctiRBhge reaction or by using any one
of the prOCedRE%cnﬁ%th@é%Meb&@oHﬁlﬁlﬁr(X?QﬂV&dersﬁn@ﬁ@ﬂﬁdRﬁ?'@96%@@@”@&1‘1&4@3

of forrmula (I not he erestin rm of radi ol

substituti né asBef Sa‘{‘@iﬂ a‘é"‘?gs’f‘é?"gf'i?&aérfgf ?f@“@l‘béi"?t‘iﬁ‘k’ ‘H)‘?dea‘%rﬁ/dr ogen

atom by a tri tdaotioainen sdilemeuctsal for exetnpé, adeér] adalcmimhaetmdmffuxﬁororml a (1)
b d tQ

bi ol ogi cal - mafugily G, Aoseben7 Ehtichfle id ARG ORGRR B BTl 1 g

a_conpounzb of gfospny* @e(ng)for @*ﬁmlddmhnlosﬁmrthuﬁg)bttmlsg eaditeomedilg efdforonisddab. t o

bi ol ogi cal Mgy ﬁ%ll%%&cﬁﬁ%%&%ﬁ&%éﬂx&&bf REhERIKNY Wi Gn SHLSRARAS of fRMADe

radi ol abel | ed conpound term Dbi ol ogl cal material is neant to conprise

every kind of (BR#.Rsyitablgiselyentzyich ahifei Ggmpls. tegrhyirpfurap MeVidimeayk i cul ar
this termref %fsnaSﬁdEOadetcﬁﬁwe 06T RFJ, eaASItR aGhix AREthefdolliadg optibnalysa the

I | | ed I f
e Bl TR A il l(?ff’aa?b‘é‘é‘y'aﬁ@éi(@aq%@‘fgne or
agent s f 080 scredinimigcarbatdiewidl reedtinacopponnt biferrhile (Rlvibeieiy Rt ¢s Inaicogen, or
bind t d3 WO 00/ 37451 -29 |
glezeralo al {)alr té?h@:)gr?t eporuﬁage%fﬂ%h r&s%n eﬁ b&g’oéﬂlyg ly effective daily agount
woul d be fromﬁdtmatn@mgnnean%atngpk@nmwxﬁkqagHw direetlyyzansfosmied fo ¢erapeuwide f
nmy/ kg to 10 mybkguiRQHy) WakRN X ifsRENESmASunks Sﬁﬁg?éf)tresWd 9{/?&1@'1‘29{1%1?) usmg

adm ni stering the active ing redi ent on a regi men of between two of f

i nt akes per d&sultehle merGRRe oBERE g @éforewlﬁp%u%fé iR Fyitapleisperion 9 vent
conpound @5 f quowbe fof ¢xdnile) BiflaBroacRrdcid; tletanE RUBRICALidS irt fR10fbrhéthamseuIfbRie
test conmpound abjli s either an agonist, an antagonist or a m xed
agonlst/antag6ﬁl er I@QId receptor. When used in in vivo assays, the

r adi ol abel | ed Alsopantins framea ketoneofsfoemeld (K, canmobndspyl fagurul afle mag bp eséptararh
to an animal and the | ocation of said radiol abell ed conpounds is detected
usi ng i magi ng techni ques) such as) for instance) Single Photon Em ssion
Comput eri zed Tonography (SPELT) or Positron Em ssion Tonography (PET) and
the like. In this manner the distribution of the particular receptor sites
t hroughout the body can be detected and organs containing said receptor
sites can be visualised by the 10 imagi ng techni ques nenti oned herei nabove.
Thi s process of |nag|ng an organ by adnlnlsterlng a radlolabelled conpound

Y s o o o




Example A1 O-NOC ~C ~ N N~i NSCLo HOinternediate 1 25 30 O~

NOC / a ~"'"N(-N~ ~i NS C1 --~S-H Ointernediate 2 PCT/ EP99/ 10116 QN8
OC~ (N~ NO"'O compound 1 a) A m xture of

2-[3, 5E dM 048314 - [ ?Bf chl or op%enyl ) hydr ox¥rret hyl Jphenyl - 1,P£TA/lFtPr9i9%%6r%e- 3,5(2
H, 4H) - di one (0.0063 nol) and 1, 2-di hydr 0221 hi oxo- 3- pyri di necar boxyl i ¢ aci d
(0.0063 nmol ) was added portionwi se to nethanesul fonic acid (20 m ), stirred
at room t enpertarein® fio hydrogamuansl.- XTREisr-d8E C=D)-(airyl ton Op.saliagl ), paidr coshpouind Nt 0

wachoa wi th DR ebRSEdH 6y MRRTRSE oo . ARG AR Tl PRPR Sl wie

resi due was doimaraidleiin fesoii¢ acidora fhznstiphal idetivative dhapédf, atvedesiated teinpératures. The

e | _ . oea i ’ . . Ve
(Esey Pt o a8 ipd ettt ontb Bl PR Ry bted® ) cdthBhilhsd Shine'dh) |
React i on 8nddPrmplag&iBy yhichemanthen bgfprgher sracteddthandntarmediate of dorpanls (X! )

in N N-di net RyhdreinmePigdesuitdle Wéa)/il'%‘?%'oﬁiﬁ,eﬁﬂﬁq)r&éﬂeh& of a suitable base, such as, for
1, 1' - car bonyl bi }Sﬂpf'ﬁ'g-l .dazol. e 73 nmol) and the m xtyre was stirred for

0.
12 hours at r¢8 Bft QPUOnafly & (ePTERGREH U TEAFIoRRCT FREIVERISECN 8. fr 15 to
30 minutes. Taxampld, ldechiczombihame. mi xture was 5 stirred for 2 hours. The
m xture was poured out into ice-water ($fHefr)2 and extracted 3 tinmes with
et hyl acetate. The conbined organic |ayers Wre washed wi{h brine, dried)
filtered and the sol®&ant was evaporat &ds The resi due wa&)co-evaporated 3

times with tolueney=p elding 1 g (10 of 1 nternedi (2) {M5 (ESt+) mz
551 [MH] } c) A fol ut-ompofe3—bromidi hydc-e 23H—tr@nong-gtgonmol ) in
N, N- di met hyl f or na 10 (2 m) was ed"dropvviseto iq!e-q;old

suspensi on of intepnedi Ste 2 (0.91 mml) 15 20 and NaHGE3 f ¢ mmol) in
N, N- di met hyl f or mani de/ (S\migy The reaction mixture was stirrgd for 15

m nutes) and then partitioned between terr (25 m) and gthylacetate (25
nm). The organic yer way €eparated) wasffeéd with water (@ x 25 m)) dried,
filtered and the‘gol vent nevapor at edy The resi due was rfP4 ed by
silicagel chro /togr aphy {el —-D et lmf), acetate/ hexane) rz,f ient from
20-80 to 80-2¢ ¢ EM)y - pure fr mEi oms were coIIecteo@)r%‘ﬂePr

sol vent evapor ) Lyi el di nge-0, 243 ( ,%_D of conmpound ( T [ N5 (ESH)

mz 635 [M+] }, Ex¥ple A2 HOWN CN\/ LI [~ IN-NT | O | ¢vo
interrrediate3f5|‘00~N20 c / d ~'N((~l-2|)\RZI SClL--wlg0.H
H—X—R -2 1]
l (110 / \ W3-C—(C,-galkyl or aryl)
®Y, ®Y,q (XV)
R, __’_ 0C) alky! = e ®
__I_ by -—— C-D ° Y
_ \ /7 \ 7/ T, __|_
\ CH—D R2 R
| CH-D
X (1-2-4) \_/ |
6 g2 (-a-3) AN o
Y
(RY), (Cy-galkyl or aryl)
_,- NH,
\ /T,
R
10 (1-a-5)

Compounds of formula (I) wherein X is a direct bond and R? is a heterocycle, said
compounds being generally represented by formula (I-d), can conveniently be prepared
by cyclisation of the appropriate intermediate. Intramolecular cyclisation procedures

are feasible and scheme 3 lists several examples.
15

Starting point is the conversion of the cyano group of a compound of formula (I)
wherein -X-R? is cyano, said compounds being represented by formula (I-e), to a
carboxy!l group thus forming intermediates of formula (XVII) using art-known
techniques such as, for example, using a combination of sulphuric and acetic acid in



intermediate 4 O H~-NOO ~d / "N~NI~SCL---CNDNI Hinternediate
7 0'" " ~0o internediate 5 HD-N O d CI/ . NI / C 1I'l s ~N~ C ~. qi 0
conmpoundwd oo/3r4sier nedi ate 6 16 JUN 2003 WO 00/ 37a51 -31 f&'}%g@ﬂg{é’b é@g
A mxture of internediate 1 (0.07S nol) i_ﬁbSOC12 (300 M) was stirréd and
refluxed for 2 hours. The sol vent was evaporat ed. The residue was di ssol ved

in toluene a | or at yielding 41.6 g of internediate
3. b) NaBhé r_‘g“‘%fggh% o S0k o e BB B Ba of fmolac i sdon e of
i nt er medi at e Bs tanice othg asylebloride gerivativgineyheepremoal uding ttionyl chbbride. r oom
tenperature. The resulting mxture was ¥héme2d for 48 hours at room
tenperature, then cool edggp an ice-bath. d{" I (2 N) was adde 4dI’Ole se
(until pH = 2) and thisixture was extraf ed, W { é 92. h“eﬁs]eparated
organi c layer was dri e I reg and thejsol vent “ev Qgra e residue
was purified over sil} eljogn a gl as@% (el uent? TGQSOH 97/ 3) .
The pure 10 fractiong were goTfected an ecsol vent was e o,;ca-t-v&td
yielding 2.2 g of i t er medi ate 4. ¢) A mfeure of inter Hat& 4 9(8,)004
a

nol ) and trleththémune (0.80% ol ) in cHzC12 (4gem) stiyred™&t0-5 C.
A sol ution of J | gul f onyl chl ori de (0.005 mol)|.I ng Clg (10 ml) was
e mxviat 0-5 C and the rgsul\i

added dr opw se{o %reactl en 15 m xture
was stirred for\ e hoyr at S C. Triethylam m ) wasxadded and t he
resul ting reactloncmxture was stirred for one 0 C yielding 2.4 g
of internediate d) A solution of 1- acetyl“‘b?)per\azvne (0.03624 nol) ~n
CHzdl 2 (30 m) s added dropwi se to a solution of ¥ ntermediate S (0.01208
nol) and tri et hyl anmi: \/ROSOZ ) 20 in CHzC12 ( 150 m), stirred at 0 C
The reaction m xture tirred ay'grni ght at roomterrperat Uk, t hen washed
with a saturated|Na luti tk*brine, dried| filter ﬂarkdthe

sol vent was evapQr at ed(xm'he resi¢du Dpur| fied byjcolu A aphy
dient from/987 2 th 97/ 5. ‘?’ﬁ@ pure
fractions were collected and tfHe sol b/,ent Revapor at ed, then vapor at ed
et hyl acetate. The 25 residue s stifred[jn”. rret hoxy- 2- net hyl pr opane,
filtered off and|dried, wy4eldi 1519 i nfernedi ate 6.
Internmediate 6 (0.0032l ) was djsso in 1 4- di oxane (50 )\ HCl 2N
(0.05 mol) was agilded akd r\h’eo“reac‘ aon mxture was stirr®d and refl lixed for

12 hours. The re«;ctl on QﬂX)buure 7 cq‘ol ed, poured out/SF V\A"y into a
saturated aqueous o150 my—+F e \}00/ —and f s

m xture was extracted with CHZ 0 (90I10) The d organlc
layers were wash¢d with brine, dried, fiytered and the s vefit evapor at ed,
then co-evaporatéeéd with 1 t hyl acekl e. \Iygn addi ng et hyl a e for the
second time, pre¢ipitatian mesulted. Whisrprecipitate was filtered off,

washed with dii sfapropyi‘ etjher andgdyied, yielding 1.3%‘g (74% of

internediate 7. 35 f)xK-aisxture Qfii ni_ler medi ate 7 (0,0 34‘|1rml) in CH3CN (60
M) was stirred at roomtenpgra urle rj et hyl amne 1 7 added.
Brompacetic acid| ethyl ester (Q\0054|nmoly was adde se ang)the
resulting reacti on m xture was sti rred fork9o0 16 JUN % v WO 00/ 37451 -32
- xxin® ? \N__(
| | PN R
/N N Y R
R \NHZ (R‘)q (R X
(XIX-dy Y _l_ R! <=_>_
| (1-d-4)
o \ / I—-D /H —— i
/N _u

o N7
(XXIID) )\ H (Ri)q N\H
¥ N .
S
. N



5 10 PCT/ EP99/ 10169 m n at roomtenperature. The sol vent was evaporat ed.
The residue was taken up into CH2Cl 2. The organi c sol ution was vvashzsj JWJ tzﬁm
wat er . ‘I,P)eoomgsqr | ayer was extracted with CHzCl Z/ CH30H 9G/cirp9goibh

organi c ["ayer was washed with water, conbjned with the other organic layer,
dri ed) flltered and the solvent was evapdrated. The was purified by flash
columm chro gr aphy. over, sil.i uent: CHzCl z/ CH30H 99/ The pure
fractions wef ’@éﬁq@é’caéfcpfefﬁﬂmilﬁgﬁé’gﬁwg\l’ LWG@G%&%@&W@W& PHBanas
coevapor at ed(3ux-&) \shé‘ryinaﬁc est@t$or NRé, to€oinl e interenedlidts 6£fbrinala (XX) in the

d||sopropylether fil washed and.dri el di
conpound 2. BESSGASPETA a‘ifls"dNaSOf?r pmp ? e g@d E@e g'gr?g ug &c&\ﬁ\l O
CI I C o\ NiNaNfustier be cyclised 19 d conepoundicdferntula-(I) wIHetBn(}X-/R @ an-optidrAdHyC N S

te rrgler Q.I; ll,lgl’ s é\{ﬁé? as Q\tzé‘t\é\éagg E)E) ﬁg%z%%‘%g‘ggh%?d[ ‘%I)%%S g}l I 0] ng ?@éskg‘gd %% r -?-ﬁ ImS

sol uti on wasfommgbdldlboin the pze@er@esxﬁlalwit e olvenitsueines fen axampleg aceticrasid, i n
CHzd 2 (50 %}g 0 and
the m xtur eniv\t/?e{g1 eg%\f\artéragemg@lléiur@ uxl%br}a%?%u sfaﬁgs}ac%rﬂ?%ge H@ﬂ%fﬁi\%ggﬂadded
and the reacmes%rerﬁomw&d%&iowla kedr L Withpaiselating ngarmediaing of formda (X3X9-ur e
was cool ed. Kh@m@b@gxy RintiRteAnddiiste bf fdrﬁ‘fu g?%‘ﬂe@e@d!éﬁ {vithtah 3berHi&iife

nb t % : Sod 2 (3.6
o o e oa AR R el oS L s ST 2
hours) then mp@mcmfcfomﬂa (B sihikteim gk {R7ds hpbptidrellwadssubstitueddd, @iokadmmlbed

with dii sopr L he{mc?g%%lr% pﬁ?rggeny ﬂoﬁ% fh X(g qu mrg 35&9 RALALS sBivedsuth

sol uti on of - PaANRG: eri ecar
1, 1- di net heyaaatfcbnydm;tpéfr t¢loere2 avpn qma)ed tampERaNe (m@ferﬂbjy glersfluxi tbonperasurg.
sol ution of " wgr ERARGORNS, & pRrACTAE ofRbandi CORENRAPR: fheaduidic resul ting

reaction m xture ours 16 JUN 2003 WO
00/ 37451 ﬁvcw@%'ﬁme@for@slat(ﬁ@ﬁ cameml@,mxsé% SerdﬂRt dofrpnaningermediatesef vent

:‘Nalst evagor ?]E ﬁﬁ-méﬁm@{kXﬁ wﬂwn xy\@@hséd trorzzﬁébm l_L{lh@'OIf lfcﬂﬂuﬂ?é Iy bvae@hﬁl)eklztifﬁm
iltered of f _and take sol ution was
washed with BPY ycfP Hme‘fllli q§ i)‘gljﬁg’asdz g*rﬁ 53&6&93 @ resi due
was puri fi edctayp Hﬁl@mugrrepnekanml teforraala: (I-GF Gh2y shkRIEAIveR3ich Bs, for

90/ 10) / CH30H n) 65135/0) (40 min) 50/0/50) (43 min)
0/ 0/ 100, (46. %8.8@' h%hcfsg%jgé 8?@%%-?%1 pure fractions were collected and the
sol vent s stlymlnte@@ma@ qf/afgrrmlia (X¥ED) mayibe sagied withearher )
filtered of fapghdiidEd} derﬁla%ﬁﬁ 8n(O4%0, 9br NR? abTsh ah trtSmedlatéof

m xture of i ter 0, 0040 in meth
HO / 2- pr opan ?ﬁﬁw}é ‘SsctyFlﬁsreé‘dOB\F@F’m%}ﬂ‘% {‘]3 fﬁ‘r{?)t\g%}%ﬁ‘lna%ﬁ‘e‘s Fbor e
HC / 2- pr opan@bu(n?alm aminasulsstidect had- tsitazole; ng Mmdmntel oruedl4foandidzdlewagd The

reacti on 1M XL4EEoURR O SdOllted 0 ALl d308 o AL BRdnSTESHAL SHAOH 9 10

(400 M) was xture neut I OpW se

addi ti on2df axsmples a:tlweaq@eom@ NasdBos o anl amdcm witleb i$ axnénssd Wear@rswpmdat ed.
The water | ayek, Wag Whafh £ o P iy Gisst tgﬁq sz g ([ng
organi c | ayers ¢ wear1 )j rh| e qpﬁzte&}e %A e"’so veg# \S/\?Bs? %1\4/1 por ate

Et hyl acet atefﬂ%@se@&!@w AE4t9-0ped on the rotary evaporator. The residue

stirred in bquc'd"‘@ﬂ@ﬁ@c%w@@Pfo?ﬁulaf(XVI?hﬁ? aof be fé@ﬁ&f@lt“ﬂhtybroxylarmne

di i sopropyl eth drie 1 el nt er nedj at e
T eyt o m ek B ide o dinchiafiel dlePdai e Bethol o orBmE g OIS OESHBE Ot b
di met hyl 30 SLfblfrmxlachX(IV;lWhmmmay Beheacred ivitheandhiermediatatof G@miila TXEN) to form

b - i | 3
oot on s Aihguft A oA WA RO dy %ﬁ%ni‘ﬁﬂﬁ%ﬁﬂﬂ#sg%ﬁﬁw X
The reaction Ind.#tthiadiazale q5d i eaxastiazolersaidwampoutdiming jeprasentet by fqrrmu ure
was extract edywid)hird PldEish- mIH%olthllltus%@ﬁ ad Ef&eé)éuﬂﬁé EndtRAR, rl'ﬁﬁ'ano@& @%xture

filtered and Lhe sol vent was evaporated. The residue was purified
HPLC over si |themgoly@nd (e thgdresence:f @ baserihiasgfos xamply, SR Sntha nPFaé?:u on

groups wdde col lected and their sol vent was evaporated. The desired
fraction was dbspohiRbfifdtmula (I-d) wherein the heterocycle is substituted 2-thiazolyl, said

compounds being represented by formula (I-d-7), can be prepared by reacting an



ethylacetate) filtered through pleated paper filter and the sol vent]{diN 2003
evaporated. The residue was stirred in n-hexane, filtered off and dried)

yi el di ngw@ dba7851(41% of conpound 3. 30 Exanpl e A4 inter nedivaire/idiey
mernmemate 11 16 JUN 2003 WO 00/ 374S1 934 PCT/ EP99/10169 a) A mi xture of
2-[ 3, S-di chl or 0- 4-[ (4- chl or ophenyl ) hydr oxynet hyl ] phenyl ] -1, 2, 4tri azi ne- 3, 5(
2H, 4H) - di one. | @A

6- mer capt o-Sb'&%@?e q%@%:gr 0X @%fh}%’%&%ﬁﬂﬂﬁﬁ orafungl%@&d%vrapiv%mesog, over
1 hour to neumarﬁacﬁommeﬁcml\(cna@chas fobexample, mytridineg dpticnally onthe prasencatafrae.
The react| °”s%ﬁ%léﬁds G@h st%xrgxgg\v?leahie{t ng”ﬁx% %rﬁ{n?%arf R?J?Eng@ld{c out

into i ce-water

organic | ayefmmléa @é&é{ﬂht“&f)h Bey wscqqqntlé!rbédeﬁijm wxmaarsmlemndxamzf formula

evapor at egl, g'lﬁl a4fn&idhaPlierd valifs IREHA S Echla thOketAl dB¥hiNeth&eof, in a
|nterrred|ate 11( was stirred and refluxed 10

for 2 hours. FeATEOR; &Wbﬁrﬁv%éu%p@ﬁ&i‘%‘ﬁpleﬂ'ﬂga’?‘és‘i@&@“ﬂﬂfglydpé@“oﬂ’rﬁﬁﬂc‘? af

t ol uene and tahgc@z;hmﬁg ek anpdq dfyatogenchiorededi Nng 27.7 g of internediate 12.
c) NaBH4 (0.33 not) was added portionw se over 60 nto a rruxture of

intermediate 12 (0.05 nol) in 1,4-dioxane (350 m)g stirred gt room
tenperature. The res@biting reaction mi @ dre was 7 Paed for ¢ ’Qhours at room

t enperature, thenﬁdﬁon ard;pce 15 h.llil HC (con&;,) was eq dr opwi se
until acidic. Wat dded—andahis m LI[BE was—ext-ecied ko CH~CI z.
The separated orga i ¢/ ?/er was dri e\ | tler ed andxvine so t jevapor at ed.
The residue was purified™ver silica gel “a glass filter (el &

CHzd 2/ CH30H from 98/%];0 97/ 3). The purg ILaCtI ons were colle and the '
sol ven~ was evapor at éd yielding 10.4 g )r<1Y rmediate 13. 20 d) A M xture of
SOC1~ (0.2375 nmol) in CHzCIZ (200 M) was stirred at roomtenpgrature. A

m xture of internediate 13 Eﬁ 0475 nol) in CHzA 2 (50 nml) was added

dropwi se. Théamprsmnds af farsula @-dadicein fedistaregycle insubssituigd 3-duaaaldmpe Ratisr e.

The sol vept WaardR¥ARAIBE F'aebéﬁ r&P#EseR b3 foFrh@d (I-dL8flichs 8P pRPYIAL her,
filtered offwglﬁg%drl ed, &’?%‘T”d. n ! e| nt eb?nedl até 14Sjc ?% ©

Tri et hyl ani nd® @W%Ité%§aﬁ%?3 P‘i%gd‘{i Q%PHgth”hSC%‘SF’Gt“l on of intermediate 14
(0.000347 nol) and 3-azeti di nyl carboxyl Scheagd 41 (0. 00038 m)l) in CH3CN (4
m). The reactigg m xtureswas stirred for 12 hours at 60 The desired
conmpound was |sol ated an )‘DUI’I fied by HPLC (el uent gr ad| pH20)
0.009 g (S%

col l ected and Ivent va yield
/ internediat @4 D03 WO
00/ 37451 - 35 / 15+69Neeepound 5 Aﬁﬁ’&ture of d\&;.LZt 7,8:.004

mol ), glycine, ethyl ester hydrochloride (0.0044 rml) an Ehyl am ne
(0.016 nol) in CH3CN (50 mM) was stirred for 24 hours at 5 The S

sol vent was evapor atB8VIIThe resi due was s&X#Ped in water an trad®&d wi t h
CHzCl 2. The separated organic |layer was dried, filtered and theRsol vent
evaporated. The residue was purified by flash colum chromat ogréaphy over
silica gel (eluent: CHZCl z/CH30H from99.5/0.5 to 98/ 2). The desired
fractions were collected and the sol vent was evaporated. The regi due was
further purified by HPLC (eluent: /0.5% NH40Ac in 10 H20)/,CH3 CHBOH
gradient). The pure fractions wer(T coll ected and the sol )ﬁt was &%,

evaporated. The residue was dri yielding 0.11 g (4. =of co nd 5.
Example A6 H~-N O Cl / C [/ '~K N- BCl 0~ee0—~——0- CH )
/ \_/ 5\ P,
R g R g
(. —(
R R
(I-d-8) (XXXI)

Initially, an intermediate of formula (XX VIII) wherein P is a protective group such as,
15  for example, a C,.galkylcarbonyl group, is reacted with a thiazole derivative of formula
(XXIX) in the presence of a suitable base such as, for example, butyl lithium, in a



o conmpound 6 A solution of 4-(brononethyl)-S-nethyl-1, 3-di oxol -2-one
(0.0062 nol) in 1S N, N-di met hyl f or mami de (5ml) was added dropwise tib 4N 2003
sol uti qp of, d-ptermediate 1 (0.00373 nol) and 1H-im dazol @caipdfi{om@p!) in in
N, N- di rrephy{for mami de (25ml). The mi xturgswas stirred at 60C overnight- The
sol vent was evaporated in . The residue was taken up in ethyl acet ate,
washed with Hz‘g. and ’ﬁ slfturat ed Cl so u% iq%ﬁ.dT{;]e ohgl?gi c .layer was
separat ed, JdERBIPP PP SQIVEY SHARYAY AY QBTDER ICHAGYITRTE YrURHEN ¢ osi due 20
was puri fi ednteymediatenat formuolagXKX3f)a pihmapbecomyehientaq erféral smditeaction under
hewane! et ! g fbAEpdiitn 190G GRMAER. GAshbOAT ! o RE MREhGEGYI ! e
sol vent was evapor at ed. e residue was purifi agaln over sitirca’gel on a
gl ass filt ergroup ardchthe preteatiesy grohy Paxf said imernsdiaes (XX6X) 1 ay be emovied using
fraction ' S

3 VP kh@vh g&fcgct@iw%ggué%, &9 le)(ﬁgélc,"ﬁaﬁm%ﬁ brideSthd gya&cnmc f

stirred In I SOpro er. e precipitate was_filtered off, washed with
25 di i sopr opdacte peid, Hg fermiagian intermediate of foonya (XKD, of Whishshe,aming group
Exanpl e AS  maffuktir 50Q3n Whe8 @ 8 6424uradiPrblely BivotdingtodREPRUEthro tedcpibal! a R

I Of x. \H=rrt- PCT/ EP99/ 10169 a N-oXxi de, . a rmaceutically
accept abl e a@oéé'ﬁdh*lgggtl? thug, %?%’“%H‘Fﬂé’)fggqm‘éﬂlasa'gfk@r eochemnical | y

i soneric formthereof) wherein p represents an integer being 0) 1) 2) 3 or
4; d repgpeseAlsd, SmpoiRilE F fRHuNI(IQY) wheretn the. heferédycleis Kihigfigsends O S, NR3

or a direct bond; aqr.-X-RZ taken together represent na; 10 R
epresents hAIPOUERS DRy oaeysenies iy TOTHIA G-0 50 185 B PreareE IS IRMRE Mani no,
Cl_(al kyl, Geacticiaplogeduey deficded ttysdhemklSyl , aryl, aryl C 1-6al kyl, am noC,
al kyl, nmono- or di (Cl_4al kyl)am noC, —4%Iché(rhc9r nono- or

di (C1_qg. al kyl )am noC, ~al kyl am no; RZ represents aryl) Het', C3_~cycl oal kyl
optionally substi t@wgd wth -C(=0) -Z- R4, Cl-6al kyl or Cl gy kyl
substituted with ore opitwo substitue sglected from 15_hydraxy, cyano,
am no, nono- or Ai ((C\1lqg. al Himo =0 -Z-R 4, C 1 /6a | bx
optional |y subst\tut le\N'Dt h™—=C(= TP6alkyT sulT ?"
C3_~cycl oal kyl opt naICJ\y substitute rthe-C(=0-2-R 4, |, ~aryl oxy,
arylthio, Het', Het' gy apd Hetlthio; and”i Ne—ks O S or NRa/,/C‘tagnRRZ may
al so represent -C(=0) -Z-R14, am nothiocarbonyl”’, Cl1_q.al kyl carbonly]
optionally substitutddViidth - C(=0) - Z- R14{ Cl_4al kyl t borfyP
optionally substituted with -C(=0) -2Z-R14, aryl carbonyl, arylthiocarbonyl)
Het ~car bonyl or Hetlthiocarbonyl; R3 represents hydrogen orf C ﬁ _q. al kyl ;
each R4 independently represents -C(=0) -%)R14, Cl-6al kyl) hal 0C,

pol yhal od - 6al kyl, hydroxy, nercapto, al Ryl oxy, Cl1_gal yR’[/hi RH,

Cl_6al kyl car bonyl oxy) aryl, cyano, 25 it'r g~cHgt 3, l%;—_4al Kyl
substituted with -C(=0 -2Z-R14, Het3, o/ NR~RB; each RS i né’g%yé dently
represents -C(=0-2Z-R 4, C 1 _6alkyl, halo) | yRal oC 1 _6al kyl hydr oxy)
mercapto, C 1 _6al kyloxy) C 1 (alkylthio, NC 17 _6al kyl car bonyl oxy) aryl,
cyano, vitro, Het3) R6, NR~-Rg or Ct-~al kyl ;ﬁbﬂi tuted with -C(=0-2Z-R 4,
Het3, R6 or . 30 NR R8; each R6 independeRtly represents C 1

_6al kyl sul fonyl, ani nosul fonyl, nono- or @dPC1l _4al kyl ) am nosul f onyl ) nono-
or di (benzyl)am nosul fonyl, polyhal oC 1 _6al kyl sul fonyl,

Cl_6al kylsul Hmiptermssiass pidormulait VAT kapapted witha Gagnardireagentopfformulazs JuN
2003 WO 00! 3 R4, M@HRr or a functional derivative thereof to form an intermediate of formula

(XXX1I), which may be halogenated, preferably brominated, in the a-position using a

suitable reagent such as trimethylphenylammonium tribromide in tetrahydrofuran, thus
forming an intermediate of formula (XXXIIT). Said intermediate (XXXIII) may then be

20  reacted with a thioamide of formula (XXXIV) to form a compound of formula (I-d-9),
in a reaction-inert solvent such as, for example, ethanol, at an elevated temperature,
preferably reflux temperature.

The compounds of formula (I) can also be converted into each other following art-
25  known procedures of functional group transformation of which some examples are
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he
forma radic BV ing Al-kQynpipedu I GQRVRILNg 3 4ri e%ltr %@g@ﬁntms
i ndependest | W-cbatieﬁdrﬁd Sﬂ@MdﬂMdﬁt{we&cuﬁn nfhglgbuérhllﬁwiémy@ahw r,eactmg the

C-nal ky! car Barne maRER(H mmBaR Y el B phen ROk i o itn gy
di (C, . ~al kyl| nppropndte .osgdrikydr, inpigamiy lperviitec @qipoopriate iphegayicareramdes comepriseny | )
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-Y-C, _4al kanéqdlym@(r&:@)ie,zmmsalum@u@m@pmpn@tp ORBNiREreidesraycomprscher
with thepits RARY o aBide @h&rpaswfurvelsaaxh %Ybﬁ&&c@%@?&@?ox& QEilR hﬁfé?uﬁﬁhu&fd formil a
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cyano, vitropP eWﬁ“Scarb‘QP Cigh &g @‘c WO@“ZE‘P% 88‘?"9]‘0@(&@@%%9@ kanoic
trihal omet hy|amd§3<zg1 ekwldawlccaatd @Fkﬂhb&ro@bl’@iideﬁ et € bwkyll hy drloperckidé: rS"u‘ﬂtab
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-C(=0) - Z-R  4prbG8s,ecy ¢dlnends kbtorgs, ot 2-bn@mhone, heibgdnatedttydrasattons & gO) - Z- R 4,

phthallm e- 5 R Z and R 3 are each
i ndependegt I ;%/ﬁésﬂé ml:flfahga)nfroml}ﬂ"{;((qﬁl%%gefnS@}Eg%tl‘z;,enlt hydr oxyd . ~al kyl ,

di hydr oxyG ~al kyl, phenyl, phenyl C~_4al kyl , C ~a| kyl oxyCal kyl ,
C, . aal kyl car lft)miit)trephmwilc@lgrilggmyﬂic for@s ﬂ@héZQﬂpaymdsmﬁdgrrmﬂa (I) may be obtained

di (C aal kyl )tfilf{hé‘gé}ﬂﬁlgﬁbﬁg an-wbm&r 983breo 1%%?}{%?!5@ %&B&&P@J bonyl')

C3_~cycl oal kyl g 43| kane <¥@
-Y-C, _aal kan Walc(let SAURR 28 éFA%F“FQGCWéﬁa“RQ“%EhGF hroyatographic EE/EiaNsS: ¢t h

the nitrqgen cahRet-termattididiribuirn, Lﬁd@ﬁlbﬂﬁihﬁ@ ;ﬁﬁrami@eﬂﬂél cal of formula 16
JUN ?p03 WO 001 37451 PCT/ EP99110169 O O O N~ each Z independently
represents CHZ- i attached to the
car bony! groﬂ?m%%eRQWPPW@éﬁéﬁﬂg{# 5) 4@#@&% AiFame gt iethessept n-
s B e o

d a ca aing ation of
optionally SUBHP?P ?aé “WPNOREN 251 Tye
pol yhal 0@5_2cut-kydwn pmcsdurp&aeﬁwlcxmplgdlzﬁabkrybmsnabsm e sepadated by poysicabr nor e
substi tuent s ;3ehgat ﬁthaE Qahamrc?%\'alhﬂmm oﬁ)ﬂbmﬁﬁ%@ﬁl’nc tBEHNPquelf e.g. counter

di (C, _4al kyl ) am no). cyano, car 1)

phenyl C, ~al kﬂ%@b@ﬁwpn dfﬁﬂ“‘tﬁ'm@%’g’@& thérhkRPlFUF@ﬁr ESaREaMers cag Pe al

?L) f ?r )rmloaoa dlﬁax%&?fro@‘rabéﬁdc meEured b rs@‘onheﬁm shitifaceni&igi Quidskvit Rrijabld a)
o

00 0 O —5- eDINNESERS i ¥, (RBRPIR AL acids. 1g mgsebred of aereopler %Bzz)

(d) (k) OQ1)orfcmpOund)thén Ryicadly3ephratihg smd ‘rmﬁthe)s&f diafferdmnericGalts or-C~ \ |

compounds by, for example, selective crystallisation or chromatographic techniques,

e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically

35 isomeric forms of the appropriate intermediates and starting materials, provided that the
intervening reactions occur stereospecifically.

An alternative manner of separating the enantiomeric forms of the compounds of



(n) 2849 (g () (P OOj H2\ ,Cl_6alkyl ~CH -P~-O-Re S(Or 2\0Rf( UN 2003
wherein nis 0 to 5; mlslto4 sis zeroto 4, r is 0to 2 16Jl\}

2U03 WO 4 39 5 10 PCT/ EP99/ 10169 Ra Rb) R Rd, e each
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R ' and Rk are each i ndependently hydroge ~al kyI each R

i ndependent |fgrmalagl) angpwgpneqxates, @Vﬂéﬂﬁz!qug;fﬁ@g}ak%&fap Mh’é‘r‘R?F“%’flaf liquid

C3_7cycl oal kihkoragioeupal uying dlehiral edtRm ga phasgC, _4al kyl oxy; R' is hydrogen,

C . ~al kyl) phenyl, phenyl C, ~al kyl or _~cycloalkyl; R is hydrogen or
Ct.~alkyloxy; or -Z-Rl4 ta nto ether for araddel%eof formul a, CHZ ~CN

. NCH PLO-Rf 250089 Ofleezetefzse Srsng malgRals 4 uedin TeACHQTLPIGSTHYTSS

sel Iect ed slf 2: Qﬁbrﬁlﬂ%@%fﬁna@bv@hﬂe}ﬂnowm& MAds. analrrlﬁ%l)b): ;dgh:fim@»iy l@vaﬁ%ﬂ«kcﬁ: )
ar ar a -Z-R 4, aryl carbon
m)%o- orydl ('&?ag? ﬁ%ﬁ% %‘Eﬁgg?é%k“%’ﬂ‘#%%dw%ar bonyl , Y Y

aryl am not hi ocar bonyl , am nocar bonyl net hyl ene, nono- or
di (C . ~al kyl Dlasrimas:mmﬂad d&trmahﬂ%ﬂffferbiﬁtaﬁagﬁ’mﬁ@]bﬁhw gosinophil colony

Het 3ami not hi b | .Ct ~al.k dR1~tk
toge?hmepovm' {ﬁcar 8t0 k g%'ﬁ %lt% ‘PS'&% 4 “’Y‘E‘g‘;ﬁ“%?gf ﬂ%@ﬁ%%‘?%rr M a radi 2afn
of formilGa O:@r@p/hxl&hand therd!forlé"thwght R lle ykey payeaoreosindphi¢ mfdtratign ingd ect ed
phony! G 2ol YT s TR e At (it it BB tinection,
nono- or di (erean Ryl %B@a alcball@yaly dﬁh@ﬁw% ah ¢ @@ﬁlﬁdﬁyqable bowel ’
phenyl am not Hl's&fééré&%h; urﬁ@a.n*ac)ﬁﬁs]cﬁﬁhiﬂdulvnﬁw Wnﬁibﬁé@t Qtoﬁé Katmatitis, pollinosis,

C, ~al kanedi yl O -
-Y-CL_Qal kan@%ﬁcéqc ar@ %er%apwﬁaﬁ)&l a*?w mﬁ@ﬁh@@éhéeeaqawh as
opéI i onaljly iSEtiEiSrtd;ihlllﬁce%'n‘]gtdrﬂi‘e @nefgndauguas ebblheﬁuﬁdlfasdliltisUﬁmlﬂaphﬁtc}’pneumonllzk |
| ndependent cte romnitro, 0 X Cl_-~al kyl,
C3 by e oal KETE SERRE oL b ppfifia GirGHARE myARIS GeoNeS Aéaee;
- C(=0) NRORL ulcgra@ye zoRisiyndRBs llkOdR_Sasephenyl Het3, C(=O)Het3, and C . ~al kyl
substituted with one or nore substituents each I ndependently selected from

et or Nrorthe bt BBty cofbibauioiat PR SRR Ky dendh = 4
20  monocyte chemotactic protein-1 and -3 (MCP-1 and MCP-3). MCP-1 is known to
attract both T-cells, in which IL-5 production mainly occurs, and monocytes, which are
known to act synergetically with eosinophils (Carr et al., 1994, Immunology, 91,
3652-3656). MCP-3 also plays a primary role in allergic inflammation as it is known
to mobilize and activate basophil and eosinophil leukocytes (Baggiolini et al., 1994,
25 Immunology Today, 15(3), 127-133).

The present compounds have no or little effect on the production of other chemokines
such as I.-1, [L.-2, 1I-3, -4, [L-6, IL-10, y-interferon (IFN-y) and granulocyte-
macrophage colony stimulating factor (GM-CSF) indicating that the present IL-5

30 inhibitors do not act as broad-spectrum immunosuppressives.

The selective chemokine inhibitory effect of the present compounds can be
demonstrated by in vitro chemokine measurements in human blood. In vivo
observations such as the inhibition of eosinophilia in mouse ear, the inhibition of blood
35  eosinophilia in the Ascaris mouse model; the reduction of serum IL-3 protein
production and splenic IL-5 mRNA expression induced by anti-CD3 antibody in mice
and the inhibition of allergen- or Sephadex-induced pulmonary influx of eosinophils in
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W th an apprgpLi . ent. 0 . opt In.a reaction-inert
sol vent and ﬁﬁmttﬁé?%décg%giﬁgéowoggcg%gé?o&hhg%s %ﬁﬁiﬁlﬁh&@? Invenyony ) w~ (I1)
(11r1r) wherei n R1) Rz) R4, X and q are as defined in claim1, and D
represents On génerdiHt M @n8fnplated ehat aRerapaitivallly effattvé dely asounn wolld be 1; b)
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Experimental part

20 A. Preparation of compounds of formula (I

Example Al

_N s ¢ —_— NS o —_ N I S o)

S | o, ~ [ s, § S< fo
(0] fs) 0

intermediate 1 intermediate 2 compound 1

a) A mixture of 2-{3,5-dichloro-4-[(4-chiorophenyl)hydroxymethyl]phenyi-1,2,4-
triazine-3,5(2H,4H)-dione (0.0063 mol) and 1,2-dihydro-2-thioxo-3-pyridinecarboxylic

25  acid (0.0063 mol) was added portionwise to methanesulfonic acid (20 ml), stirred at
room temperature for 2 hours. The reaction mixture was poured out into ice-water and
ethylacetate was added. The organic layer was separated, washed with brine, dried,
filtered and the solvent was evaporated. The residue was stirred in boiling ethanol,
filtered off, washed with diisopropyl ether and dried, yielding 3.1 g (91%) of

30 intermediate (1) {MS (ES+) m/z 535 [MH']}



\RZ N\O (V) E 10 wherein RI) R2) R4, R5, X and q are as defined i nlEUGN 3303
1; c) reacting a ketone of fornmula (X) with an internediate of fornula
(I'11-a) wyobdrerspy esence of a base and in a reaction-inert mmwmmmus
obtaining a conpound of formula (l1-a-2); 444) ~~-D O (X) + HRZ > (l1F-a)
~a)q OH D R2 (l-a-2) wherein RZ) R4 and q are as defined in claim1 and D

2" conpound oP) REFRITHAGH s afosBiRe A boiRof ol PFOERR (FOfH R 38 > °
reactions, (RaNediRe)ytformBhidel (20-mi@is tBemkddywithiRe, charbenylezllW(nhdazo&)
(I-a-3) wher ‘?b Bo%h mgg) a%HQthB{t&e%sqgﬁEQEg 1@%({6&5356 Qafu?c q—?n%' wed as

in claim7a); z)con a compou a conpound of
formula (I- ab!ll)) ledithrgugh themesme fardapo P aninwtes. r"ﬁhendher@@@pnmqu Ra}9 (Ra)a

~ OH -~s i s@ah8d oD BouRe TherRixrke Whs gdl.ﬁ‘},d 3u§n!@h€é Wa&r%n%mﬁ@ﬂuﬂct@ﬁ 8 as

e et oo et oo i bt st
art - knahvm Or qufprdd &tisthe soMREnt s eSO zét@dlﬁl)hglresl@uerwlas &S evapofateDs ﬁ?r{b'éé.wgﬁ} ﬁo 15
a7y 1 ol bisidha e o et P T @f%&)zmﬂw 'S0 s
or NR3) to a oenjuutich of 3-bonmuditeydfd-2@H))furanond {lemmot)siany. &-ditnezh ydiormaivide
solvent gh an, gl §%Ak G8adLABSHAL W & icl 3BuBenSioR ot tntdrmddidte 2 (0.91 mmol)
and NaHCO; (1 mmol) in N,N-dimethylformamide (5 ml). The reaction mixture was
stirred for 15 minutes, and then partitioned between water (25 ml) and ethylacetate
(25 ml). The organic layer was separated, washed with water (2 x 25 ml), dried, filtered
and the solvent was evaporated. The residue was purified by silicagel chromatography
15  (eluent : ethyl acetate/ hexane, gradient from 20-80 to 80-20 % (v/v)). The pure
fractions were collected and their solvent evaporated, yielding 0,243 g (42 %) of
compound (1) {MS (ES+) m/z 635 [MH'1}.

Example A2

20 intermediate 6 intermediate 7 compound 2



N~Y R(R4d~a _~ R~ _p, H-w. OCN~~R HY (XX) -48(Ra~q i alo / 16 4UN 2003
---R2 (1-a-4) PCT/EP99110169 (Ra)a | H2 Rz D (1-a-5) wherein R2) R4 and ¢

are as %60'/’3‘% inclaiml and Dis defined as in claim 7ap¢cTgpow@aedt i ng an
internmediate of fornmula (XI1) wherein le]s a suitable | eaving group with

an internediate of fornmula (111) optional §/ in the presence of a suitable

base; thus o tal nin conpounds of for 4)q (Ra)g

N1 Rt OF mtemsedlaterlp(@@?f’mrw éhaét’?@ @aﬁﬁﬂ%@.rﬁﬂ\@d Ra,
X and q are mzdﬁmrme}de s&lvﬁitwawamﬁtem Tie idsitlieds dissdlvedindblieddrid the
reacting an jnternedi ate ' [

(X0 whor of s e e epcpdish o dhe A G TP AR "br econce of a Sui table
base and opt bjpNaBHy (0.49% inel) wassddatpatioawise aver Hnmimer & miahireaftintetrhediate

glr)t glr 3: )ngj a S’WB&)ﬁB lffﬁx;&hfe Q%Sb() ?Alk sﬁrr%tiﬁt( @fﬁf)t%rr@efatux@ 'f‘hé/%slﬁtlﬁé% ?Iuﬁyl
Z003 WO 00/ 3migurer@dy mg/fqm&s@ourmatgrometpmpnramre Fhen mplqhqn an ipedas Hdf i ned
inclaiml agziw?wﬁ a@&fdld?@;simﬁé (dn'ﬁl gor mﬂﬂ Zxﬁi)thlsl aux@afe o leREa@Bd WithTHIRd) at e

of formula ( npound -2) |nareact|8n|nert
sol vent at ahb %rswa%t@bortgéwﬁ&ygf wa%dnfdaéalte(q%n& the solpgnt evapqrated Fhejregidyg o~

~ H '(;l' "O00 “w];as uﬂh&l &Pér Kilica é@l&frﬁd glaﬁ) ﬁl'f%!r)(elBéntMl‘HﬁlﬁEH;@H 9795‘)' '11 ter claim
AR A ERRNCE N ORI R I, A RO AT
sui t abl e sol isermedéatéd) g R
¢) A mixture of intermediate 4 (0.004 mol) and triethylamine (0.005 mol) in CH,Cl,
(40 ml) was stirred at 0-5 °C. A solution of methylsulfonylchloride (0.005 mol) in
CH,Cl; (10 ml) was added dropwise over 15 min at 0-5 °C and the resulting reaction
15  mixture was stirred for one hour at + 5 °C. Triethylamine (0.70 ml) was added and the
resulting reaction mixture was stirred for one hour at 0 °C, yielding 2.4 g of
intermediate 5.
d) A solution of l-acetyl-piperazine (0.03624 mol) in CH2Cl, (30 ml) was added
dropwise to a solution of intermediate 5 (0.01208 mol) and triethylamine (0.0302 mol)
20  in CH,Cl, (150 ml), stirred at 0 °C. The reaction mixture was stirred overnight at room
temperature, then washed with a saturated NaHCO5 solution, with brine, dried, filtered
and the solvent was evaporated. The residue was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH3OH gradient from 98/2 to 95/5). The pure fractions
were collected and the solvent was evaporated, then co-evaporated ethylacetate. The
25  residue was stirred in 2-methoxy-2-methylpropane, filtered off and dried, yielding
1.51 g (20%) of intermediate 6.
e) Intermediate 6 (0.00321 mol) was dissolved in 1,4-dioxane (50 ml). HCI 2N
(0.05 mol) was added and the reaction mixture was stirred and refluxed for 12 hours.
The reaction mixture was cooled, poured out slowly into a saturated aqueous NaHCO3
30  solution (150 ml) + ice (100 g) and this mixture was extracted with CH,Cl,/CH;0H
(90/10). The combined organic layers were washed with brine, dried, filtered and the
solvent evaporated, then co-evaporated with ethylacetate. When adding ethylacetate for
the second time, precipitation resulted. This precipitate was filtered off, washed with
diisopropyl ether and dried, yielding 1.39 g (74%) of intermediate 7.
35  f) A mixture of intermediate 7 (0.0034 mol) in CH3CN (60 ml) was stirred at room
temperature. Triethylamine (1.47 ml) was added. Bromoacetic acid, ethyl ester
(0.0034 mol) was added dropwise and the resulting reaction mixture was stirred for 90



| D(1_d3) HN Y\ ~ NRI110 15 Rwherein R, R, R4 and q are a g 7 d
inclaiml and Dis defined as in claim7a); 1) cyclising an interi@ |atg,[E
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a corrpoundf ogvgpgfmu With lettf)i&btate) The TébRdilei v stifteA in 8RdopesPylcthdt, filferbd6fY,
presence ot & ag)hed and dried, yielding 0.44 g of compound 2.
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intermediate 10 compound 3
a) CH,Cl; (20 ml) was stirred at room temperature. HCI (gas) was bubbled through the
solution for 15 min. This solution was added dropwise to a solution of intermediate 4
(0.01 mol) in CH,Cl, (50 ml). The HCl salt precipitated. SOCI, (0.05 mol) was added
15  and the mixture was stirred and refluxed for 2 hours. SOCl, (3.6 ml) was added and the
reaction mixture was stirred and refluxed for 2 hours. The mixture was cooled. The
precipitate was filtered off. Solid and filtrate were recombined. The solvent was
evaporated. More CH,Cl; (70 ml) and SOCI; (3.6 ml) were added and the reaction
mixture was stirred and refluxed for 3 hours, then cooled and the resulting precipitate
20  was filtered off, washed with diisopropylether and dried, yielding 4 g of intermediate 8.
b) A solution of 4-methylamino-1-piperidinecarboxylic acid, 1,1-dimetheylethylester
(0.02244 mol) in CH3CN (20 ml) was added to a solution of intermediate 8 (0.00748
mol) in CH3CN (60 ml) and the resulting reaction mixture was for 3 hours at 60°C,
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and D Ié"(?ﬁ;’ pgd as in claim7a); o) reacting an internmedp@f/Lpdiroiddr NU
(XXVI) w an internediate of formula (XXVII1) wherein W is a suitable
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O H R (Ra) q hengvemig FaEO(’WP?ra@I? splvRnt.was qwapopated. dhe fesluewags
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wherein R R46¥ marrrbdej)/%(Bb The puestirasdiany wersl agllpsted aﬂfhthDsplyelliéYﬂSned as in
claim7a); afdp bxfatéileThé?&ud&%%hﬁE&'% &%%Bw%c?fﬁﬁ&éd"bﬂf and bvied, gfc?dlﬁQCh

ot her followgi; grt- gwn transf ornmati ons further, if desir
converting th&? 84RpGIREEGMedNG a (1)) into a therapeutical ly active
non-toxi c acd)d\ atdgiuké eﬂmmintedxlateg 08 Aol int etB i ¢3Cim]dnd IHT2-Bropanol
therapeLi |ca{?é¥ actl\( Hon to ase additio salé P%( treat nt W|th a
base) or Ocon\dPR&Y3s SUEGHPPE a'trHBmatEF‘Beréﬂ’d? GV ¢-Prapanel; 1“3) Ve free
base by tr eaadalednandvshhix@ Wasl dontinweddon® &otris MDhd feactivmaai xaude mias puuxsdlbtlt intd 0

the free ac! ded doSahTRACHIICAS Riochfirleh 30l wal 8183 1AL EHIGARRLNG

st er eochem ca I'SO ns~” or of
any one of cwad wt@htzgd by drrpmasernddision of erspocaied acsiepr@H@@elsmledon Jde of a

radi ol abel | edy&QRRAY Bchaplted Mhe Wier Yyef Wk E‘ﬁtréctéoowﬁh &tﬁmﬂﬁﬁﬂb@ﬂbuﬁ‘ﬁe of a

reagent for markln a receptor. Use of _a radi ol abel ound ,of any one
of clain® 1 f¥n@ng Ofml%lamﬁ awm@% fifered apd e Spb\feﬂwés ?%pwm;&r ng an

organ. Ethylacetate was added and azeotroped on the rotary evaporator. The residue stirred in
boiling CH3CN, cooled, filtered off, washed with diisopropylether and dried, yielding
2.27 g (90%) intermediate 10.
d) Triethylamine (1.42 ml) was added to intermediate 10 (0.00304 mol) in dimethyl-
20  sulfoxide (100 ml). The mixture stirred at 60 °C. Then, bromo-acetic acid, ethyl ester
(0.00304 mol) was added and the resulting solution was allowed to cool to room

temperature, and stirred overnight. The reaction mixture was poured out into water
(300 ml) and this mixture was extracted with toluene. The toluene layers were
combined, dried, filtered and the solvent was evaporated. The residue was purified by

25 HPLC over silica gel (eluent: CH,Cly/CH3OH gradient). Two pure fraction groups were
collected and their solvent was evaporated. The desired fraction was dissolved in
ethylacetate, filtered through pleated paper filter and the solvent was evaporated. The
residue was stirred in n-hexane, filtered off and dried, yielding 0.87 g (41%) of
compound 3.
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(0.00373 mol) and 1A-imidazole (0.007 mol) in in N,N-dimethylformamide (25ml).
The mixture was stirred at 60°C overnight. The solvent was evaporated in . The residue

was taken up in ethylacetate, washed with H,O and a saturated NaCl solution. The

organic layer was separated, dried, filtered and the solvent was evaporated. The residue
20  was purified by column chromatography over silicagel (eluent: hexane/ethylacetate

75/25). The desired fractions were collected and the solvent was evaporated. The

residue was purified again over silica gel on a glass filter (eluent: hexane/ethylacetate

75125 1o 50/50). The pure fractions were collected and the solvent was evaporated. The

residue was stirred in diisopropylether. The precipitate was filtered off, washed with
25  diisopropylether and dried, yielding 0.595g (25%) of compound 6.
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'wX9B4 5 stereochemically isomeric form thereof, wherein :
p represents an integer being 0, 1, 2, 3 or 4;
q represents an integer being 0, 1, 2, 3,4 or §;
X represents O, S, NR? or a direct bond; or
-X R? taken together may represent cyano,
10 R represents hydrogen, hydroxy, halo, amino, mono- or di(C1-4alkyl)amino, C1.galkyl,
C1-galkyloxy, Ca_jcycloalkyl, aryl, arylCy._galkyl, aminoC,salkyl, mono- or
di(C] -galkyl)aminoC,.salkyl or mono- or di(C1-4alkyl)aminoC, 4alkylamino;
R’ represents aryl, Het', C3_7cycloalkyl optionally substituted with -C(=0)-Z-R*,
Cj.ealkyl or Cj_galkyl substituted with one or two substituents selected from
15 hydroxy, cyano, amino, mono- or di(C1-4alkyl)amino, -C(=0)-Z-R", C1.salkyloxy
optionally substituted with -C(=0)-Z-R'*, C}_galkylsulfonyloxy, C3_7cycloalkyl
optionally substituted with -C(=0)-Z-R'*, ary, aryloxy, arylthio, Het', Het'oxy and

Het'thio; and if X is O, S or NR?, then R? may also represent -C(=0)-Z-R",
aminothiocarbonyl, C|_4alkylcarbonyl optionally substituted with -C(=0)-Z-R"*,

20 C|.galkylthiocarbonyl optionally substituted with -C(=0)-Z-R", arylcarbonyl,
arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl;
R? represents hydrogen or C 1-4alkyl;
each R4 independently represents -C(=0)-Z-R"*, C1-6alkyl, halo, polyhaloCj.galkyl,
hydroxy, mercapto, Cj-galkyloxy, C1-6alkylthio, C1-galkylcarbonyloxy, aryl, cyano,
25 nitro, Het®, R®, NR'R® or C;_salkyl substituted with -C(=0)-Z-R"*, Het>, R® or
NR'R%;
each RS independently represents -C(=0)-Z-R*, C1-6alkyl, halo, polyhaloCj_galkyl,
hydroxy, mercapto, C1-galkyloxy, C]-galkylthio, C1-galkylcarbonyloxy, aryl, cyano,
nitro, Het?, R®, NR'R® or C, 4alkyl substituted with -C(=0)-Z-R'*, Het®, R® or
30 NR'R®;
each R® independently represents C1-galkylsulfonyl, aminosulfonyl, mono- or di-
(Cy.4alkyhaminosulfonyl, mono- or di(benzyl)aminosulfonyl, polyhaloC].galkyl-
sulfonyl, C].galkylsulfinyl, phenylC,.4alkylsulfonyl, piperazinylsulfonyl,
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R’ and R'° are each independently selected from hydrogen, C,.salkyl, hydroxyCi.salkyl,
dihydroxyCi.salkyl, phenyl, phenylC,.salkyl, Ci.salkyloxyC, salkyl, C,.salkylcarbonyl,
phenylcarbonyl, Het3carbonyl, -C(=O)-Z-R'4, mono- or di(Cy.4alkyl)aminoC,.4alkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, Het® aminocarbonyl, Het*amino-

15 thiocarbonyl, C3..cycloalkyl, pyridinylC,salkyl, C,.salkanediyl-C(=0)-Z-R",
-Y-C,.salkanediyl-C(=0)-Z-R'4, Het® and R®; or R® and R taken together with the
nitrogen atom to which they are attached form a radical of formula

each R independently being selected from hydroxy, mercapto, cyano, nitro, halo,

20 -C(=0)-Z-R", -Y-C, qalkanediyl-C(=0)-Z-R'*, trihalomethyl, C1-4alkyloxy
optionally substituted with -C(=0)-Z-R", formyl, trihaloC.salkylsulfonyloxy, RS,
NR'R?, C(=0)NR'’R', aryl, aryloxy, arylcarbonyl, Cs.7cycloalkyl optionally
substituted with -C(=0)-Z-R"*, Cs.scycloalkyloxy optionally substituted with
-C(=0)-Z-R"*, phthalimide-2-yl, Het®, Het* and C(=O)Het’;

25 R'"and R" are each independently selected from hydrogen, C,.salkyl, hydroxyC;salkyl,
dihydroxyC,4alkyl, phenyl, phenylC,.salkyl, Ci.4alkyloxyC,.salkyl, C;4alkylcar-
bonyl, phenylcarbonyl, -C(=0)-Z-R', mono- or di(C).4alkyl)aminoC;.salkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, C;scycloalkyl, pyridinylCi.4alkyl,
C).salkanediyl-C(=0)-Z-R'*, -Y-C|_qalkanediyl-C(=0)-Z-R'* and R®; or R® and R"°

30 taken together with the nitrogen atom to which they are attached form a radical of

formula
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each R'* independently represents hydrogen, Cy.z0acyl (having a straight or branched,

5 saturated or unsaturated hydrocarbon chain having 1 to 20 carbon atoms), C;.palkyl,
Cs.apalkenyl optionally substituted with phenyl, Cs.p0alkynyl, Csscycloalkyl,
polyhaloC;.yalkyl, Het®, phenyl or Cy.alkyl substituted with one or more
substituents selected from hydroxy, NR''R'S, phenyl, mono- or di(C,_salkyl)amino,
cyano, Het®, Ci.4salkyloxycarbonyl, phenylC,_salkyloxycarbonyl and C;_scycloalky:.

10 or R represents a radical of formula
\J\o CH, _O CH, _R c}:]{; @\
2
/\—"\I(R-) /e CHIZ nCH/2 LN g AN R
j/s
(a) (b) ()
0 0
0]
Lo ke PN PN
N Car 0 O o) 0
CH, Il\l No—r! )__(
R¢ R R
(d) (e) g
? 0 o 0
| (U\
C AN
e Nph — S 0
CH R (CHy)mN i
i o TSmO U,
(d) (k) 0 )] (m)
0 Q ? 0
Q 0O 0 0 \é
) ( ) ( 0O
\ = !
- CH, R, CH, R, s
@

O o e
o  SH _Celkyl \CH _Jlo—r
_ 5@, R y—gf

15 ® (s) (©

whereinnisOtoS;mislto4;siszeroto4;ris0to2;



10 "100/&'()-l‘-"10%<k&'()-lf "109%6" & ()-! #10%"b" & ()-%t" #10%\vw§ﬁggN%ﬂa
KO#109E'E"& ()-% a b c d p | __ bC

11 -1 10%ahsaPE. () - 910% ()= 3Z10% ()- 10" 10" 10"L8 pcrmesoriones
1096 & ()-4_ aabb(b}~?bC 0. i
11" " 3100& () - SI0%& () - 3100& () - 100& ()- 31" - #10%& () - ! - #10% () - (bPbbbbc. cd

cheTetencsonird Tr Bofhe RS b ROu bR foten L i

10%&' () - sct ccccccd~] <@henyl oOCiRY6lo@k(l) of 910% 9% ()-" 109%& ()- 10%&' ()-

i o ) o A s

3#-#109%8&' () -- @ Li XI N @k -OH2:CHgCHI4 10 9L 10% %R ()-- 9:!10% %&'3(? ! @

9! &10% % 9sl 10% B 9 no3q| [ : NA4
1110 f#%Ot%( o ()-- %folﬁt)Jjoo %ﬁgﬁ“{%@%ﬁyﬁ%%% ot gé%%% & ()-f

j S#1094 _9%4& ()-g 9 each R’ indépendently is C;.4alky

R'is -O-R®, C,-salkyl, phenyl or C3.7cycloalkyl optionally substituted
with C,_salkyloxy;
R" is hydrogen, C,4alkyl, phenyl, phenylC;_4alkyl or C3.scycloalkyl;

10 R™ is hydrogen or Cy4alkyloxy; or
-Z-R'* taken together form a radical of formula
Q
CH \ O—FR°
s _P
CN \CHZ So—r¢
(0

(2)
R and R!® are each independently selected from hydrogen, Cj4alkyl, hydroxyC, 4alkyl,
dihydroxyCi.salkyl, aryl, arylC,_salkyl, C;.salkyloxyCi.alkyl, -C(=0)-Z-R'4, aryl-

15 carbonyl, mono- or di(C;4alkyl)aminoC,4alkyl, arylaminocarbonyl, arylaminothio-
carbonyl, aminocarbonylmethylene, mono- or di(Ci4alkyl)aminocarbonylmethylene,
Het*aminocarbonyl, Het*aminothiocarbonyl, pyridinylC,_salkyl, Het® or R®; or R! and
R'® taken together with the nitrogen atom to which they are attached form a radical of
formula

0O
0O Q )z
~ N
O @’
20

R" and R'® are each independently selected from hydrogen, C,4alkyl, hydroxyC, salkyl,
dihydroxyCi.salkyl, phenyl, phenylC,4alkyl, C;4alkyloxyCi.salkyl, C;.salkyl-
carbonyl, phenylcarbonyl, mono- or di(C;.4alkyl)aminoC,.4alkyl, phenylamino-
carbonyl, phenylaminothiocarbonyl, C3scycloalkyl, pyridinylC; salkyl,

25 Ci4alkanediyl-C(=0)-Z-C,.¢alky}, -C(=0)-Z-C,_salkyl,
-Y-C).4alkanediyl-C(=0)-Z-C,.¢alkyl and RS;

aryl represents phenyl optionally substituted with one, two or three substituents each
independently selected from nitro, azido, cyano, halo, hydroxy, C1-4alkyl,
Cs.cycloalkyl, C1-4alkyloxy, formyl, polyhaloC]-4alkyl, NR°R'?, -C(=O)NR°R ',

30 -C(=0)-Z-R', RS, -O-RS, phenyl, Het*, C(=0)Het*, and C;_4alkyl substituted with
one or more substituents each independently selected from halo, hydroxy,
C_alkyloxy, -C(=0)-Z-R", -Y-C, alkanediyl-C(=0)-Z-R'*, Het® or NR°R'?;
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L#1090& () - - %wg lerm_y} /E/S‘& %—%lig)%rmdmy}%cnzmglziazolyl qumolyf&
isoquinolyl, cmnolmyl phtalazmyl quinazolinyl, quinoxalinyl, thiazolopyridinyl,

10 oxazolopyridinyl, imidazo{2,1-b]thiazolyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or three
substituents each independently selected from Het?, R'! and C,_alky! optionally )
substituted with one or two substituents independently selected from Het? and R*'; ‘

Het? represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-

15 linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl,
benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl, indolyl, isoindolyl,

20 indolinyl, purinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl,
isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl,
oxazolopyridinyl and imidazo[2,1-b]thiazolyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or three
substituents each independently selected from R'' and C)_alkyl optionally

25 substituted with one or two substituents each independently selected from R'';

Het® represents a monocyclic heterocycle selected from azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl and tetrahydropyranyl;
wherein said monocyclic heterocycles each independently may optionally be
substituted with, where possible, one, two. three or four substituents each

30 independently selected from hydroxy, C,.4alkyl, Cy.qalkyloxy, -C(=0)-Z-R",
C\.salkylcarbonyl, phenylC,salkyl, piperidinyl, NR'2R'?, R® and C;.4alkyl substituted
with one or two substituents each independently selected from hydroxy, Ci.salkyloxy,
phenyl, -Y-C_salkanediyl-C(=0)-Z-R"*, -C(=0)-Z-R"*, R® or NR"?R"?;

Het* represents a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,

35 triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and

triazinyl,
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53) Ci-salkylaminocarbonyl, hydroxyC,salkylaminocarbonyl,
Ci4alkylcarbonylaminocarbonyl, C;.scycloalkylaminocarbonyl; and
+ R7,R%, R%, R, R'%, R® R' and R'® are other than
Cy.salkylcarbonyloxyC,.salkylcarbonyl, hydroxyC,.salkylcarbonyl; and
* Het® is other than a monocyclic heterocycle susbstituted with carboxyl or
25 C1-4alkyloxycarbonyl; and

* the compounds of formula (I) contain at least one -C(=O)-Z-R” moiety.

2. A compound according to claim 1 wherein
R’ represents aryl, Het', C3_7cycloalkyl optionally substituted with -C(=0)-Z-R'*,

30 C|.-6alkyl or Cj_galkyl substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C1-4alkyl)amino, -C(=0)-Z-R", Ci.ealkyloxy
optionally substituted with -C(=0)-Z-R'*, C1.ealkylsulfonyloxy, C3_7cycloalkyl
optionally substituted with -C(=0)-Z-R", aryl, aryloxy, arylthio, Het', Het'oxy and
Het'thio; and if X is O, S or NR?, then R* may also represent -C(=0)-Z-R"*,

35 aminothiocarbonyl, Cj_4alkylcarbony! optionally substituted with -C(=0)-Z-R",
C1-4alkylthiocarbonyl optionally substituted with -C(=0)-Z-R'*, arylcarbonyl,
arylthiocarbonyl;
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carbonyl, p cnylcarbonyl -C(=0)- Z-R"™, mono- or di(C,.4alkyl)aminoC,.salkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, Het>aminocarbonyl,
15 Het*aminothiocarbonyl, Cs.scycloalkyl, pyridinylCy.qatkyl, Het® and RS,

each R'! independently being selected from hydroxy, mercapto, cyano, nitro, halo,
-C(=0)-Z-R", trihalomethyl, C]-4alkyloxy optionally substituted with
-C(=0)-Z-R", formyl, trihaloC;.salkylsulfonyloxy, R®, NR'R®, C(=0)NR’R'S, aryl,
aryloxy, arylcarbonyl, Cs.scycloalkyl optionally substituted with -C(=0)-Z-R",

20 Ca.scycloalkyloxy optionally substituted with -C(=0)-Z-R", phthalimide-2-yl, Het®
and C(=0O)Het>;

R'? and R" are each independently selected from hydrogen, C,.4alkyl, hydroxyC,.salkyl,
dihydroxyC,.salkyl, phenyl, phenylC, . salkyl, C.salkyloxyCi.4alkyl, C;.salkyl-
carbonyl, phenylcarbonyl, -C(=0)-Z-R", mono- or di(C; salkyl)aminoC,.salky!l,

25 phenylaminocarbonyl, phenylaminothiocarbonyl, Cs.scycloalkyl, pyridinylC_salkyl
and R%;

each R' independently represents hydrogen, C,.soacyl (having a straight or branched,
saturated or unsaturated hydrocarbon chain having 1 to 20 carbon atoms), C;.20alkyl,
Cs.acycloalkyl, polyhaloCi.z0alkyl; or R represents a radical of formula
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optionally be substituted with one, or where possible, two or three substituents each
independently selected from Het?, R'! and C)_salkyl optionally substituted with Het?

25 andR'";

Het® represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-
linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,

30 pyridazinyl, dioxanyl, dithianyl, trithianyl, triazinyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or three
substituents each independently selected from R'! and C,4alkyl optionalty
substituted with R'";

Het’ represents a monocyclic heterocycle selected from pyrrolidinyl, piperidinyl,

35 piperazinyl, morpholinyl, thiomorpholinyl; wherein said monocyclic heterocycles
each independently may optionally be substituted with, where possible, one, two.
substituents each independently selected from C;4alkyl, Cy.salkyloxy, -C(=0)-Z-R*¢,
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10 + Xis S, NR? or a direct bond; more in particular NH or a direct bond;

» each R’ independently is halo, polyhaloC,salkyl, Cy.salkyl, C;.¢alkyloxy or aryl,
preferably, chloro or trifluoromethyl, more preferably chloro;

. the at least one -C(=0)-Z-R'* moiety contained by the compound of formula (1) [
iszbom by R?;

15 + R"is Het' or C}_galkyl substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C}-4alkyl)amino, C(=0)-Z-R'* C{_galkyloxy
optionally substituted with C(=0)-Z-R'¢, C1_galkylsulfonyloxy, C3.7cycloalkyl
optionally substituted with C(=0)-Z-R", aryl, aryloxy, arylthio, Het', Het'oxy
and Het'thio; and if X is O, S or NR?, then R% may also represent

20 aminothiocarbonyl, C1_galkylcarbonyl optionally substituted with C(=0)-Z-R",

C1 -4alkylthiocarbonyl optionally substituted with C(=0)-Z-R'*, arylcarbonyl,
arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl; particularly R* is Het' or in
the event X is NH, R? may also be aminothiocarbonyl or Het'carbonyl;

+ R'is hydrogen or methyl; preferably, methyl;

25 « Rfis C,.salkylsulfonyl or aminosulfonyl;

. R” and R® are each independently hydrogen, C,.qalkyl, Het® or RS,

+ R®and R' are each independently hydrogen, C,.salkyloxyCi4alkyl,
Ci.4alkylcarbonyl, aminocarbonyl, Het3carbonyl, Het® or RS,

« R'"is cyano, nitro halo, C1-4alkyloxy, formyl, NR’R8, C(=O0)NR'*R'¢,

30 -C(=0)-Z-R", aryl, arylcarbonyl, Het*, Het* or C(=O)Het’; more preferably R'' is
phenyl, -C(=0)-O-R!*, , -C(=0)-S-R", or , -C(=0)-NH-R";

« R'is dihydrofuranyl, Cs.salkyl, Cs.p0alkenyl, polyhaloC,.¢alkyl, Het® or
Ci-20alkyl substituted with one or more substituents selected from phenyl,
C\4alkylamino, cyano, Het', hydroxy and Cs.cycloalkyl;

35 + R'7 and R'® are each independently hydrogen or phenyl;

+ aryl is phenyl optionally substituted with one, two or three substituents each
independently selected from nitro, cyano, halo, hydroxy, C1-4alkyl,
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C1.galkyloxycarbonyl, C3_7cycloalkyl, aryl, aryloxy, arylthio, Het', Het'oxy and
Het'thio; and if X is O, S or NR®, then R? may also represent -C(=0)-Z-R"*,

35 aminothiocarbonyl, Cy_galkylcarbonyl, C1_galkylthiocarbonyi, arylcarbonyl or
arylthiocarbonyl; wherein each of the above mentioned heterocycles and each
independently may optionally be substituted with one, or where possible, two or
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15 pharmaceutically acceptable carrier is intimately mixed with a therapeutically
effective amount of a compound as defined in claims 1 or 6.

9. A compound as claimed in claims 1 or 6 for use as a medicine.

20  10. Use of a compound as claimed in claims 1 or 6 in the manufacture of a medicament
for treating bronchial asthma.

11. A process for preparing a compound as claimed in claim 1, characterised by,

a) reacting an intermediate of formula (IT) wherein W' is a suitable leaving group
25 with an appropriate reagent of formula (IIT) optionally in a reaction-inert solvent
and in the presence of a base;
(R,
Rl
\ / é-D + H—X—R} ——» M
Wl
(In (I11)

wherein R', R% R*, X and q are as defined in claim 1, and D represents
®%),

"l" 0
—2
LA
N\/K
N 0
30 wherein R® and p are defined as in claim 1;

b) eliminating the group E of a triazinedione of formula (V)
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X) (Il-2) (I-a-2)
wherein R?, R* and q are as defined in claim 1 and D is defined as in claim 7a);

d) converting a compound of formula (I-a-2) to a compound of formula (I-a-3)
using art-known group transformation reactions,

®%, ®%)q
=|= clm _l- (l)Cl_ﬁalkyl
—])  ——— C—D
e
R2 R
(I-a-2)
10 (I-a-3)

wherein R?, R* and q are as defined in claim 1 and D is defined as in claim 7a);

e) converting a compound of formula (I-a-2) to a compound of formula (I-a-4)

using art-known group transformation reactions,
®Yq ®Y,

(-a-4)

15 wherein R?, R* and q are as defined in claim 1 and D is defined as in claim 7a);

f) converting a compound of formula (I-a-4) to a compound of formula (I-a-5)
using art-known group transformation reactions,
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(I-a-4)

(I-a-5) )
wherein R? R* and q are as defined in claim 1 and D is defined as in claim 7a);

g) reacting an intermediate of formula (XII) wherein W* is a suitable leaving group
with an intermediate of formula (III) optionally in the presence of a suitable

5 base; thus obtaining a compounds of formula (I-b);
®%, ®,
\ / CH—D + H—X—R? ——Y- \ / CH—D ‘ )
w
(XII) (1) (I-b) \RZ
wherein R?, R*, X and q are as defined in claim 1 and D is defined as in claim
7a);

h) reacting an intermediate of formula (XIV) with an intermediate of formula (XV)
10 wherein W? is a suitable leaving group, in the presence of a suitable base and
optionally in the presence of a reaction-inert solvent; thus obtaining a compound
of formula (I-c);
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wherein R* and q are as defined in claim | and D is defined as in claim 7a);

1S i) cyclising an intermediate of formula (XX) wherein Y is O, S or NR3 to a

compound of formula (I-d-1), in the presence of a suitable solvent at an elevated
temperature;

4
(R4)q (R )q
~ R!

I =

R

| -

C-D —_— C-D (I-d-1)
] \__/

N Y



$|[:L>01 10

9sL910%4.9%& () -

9' Y109999&

9y Y4- 10945 %
9s! 1090908’ () -
=010% % & ()-L 010% & ()- 9! 109999& ()- 7 3 10%!7& ()- 3

109! & () - #| [ : f Y8ihetéln R, R' oRD2adh dre(a) defirgliGRE&ing 1 -and D KIRHAOE ih)ctaim
b3' 10%%& () -

SH109& (

) -

L

> Y+1096X8 ()-Z " Y+10% L% & ()-Z 0° Y+109%& () -Z
X, 1098 8& ()- , L0%Q! () $x! " #$0sf Y81 10 15 JUN 2003
- 10L9%A0L940LY40% % ()-3 9: 10%.9%& ()- bl 71
LoBGPW [ fY81 10 3 10% & ()- 3 10% & ()- q’%%ﬂ” 8 ()
9L 109099& ()- 99109090&49~ Wt [[:fY81 10 0109%"& ()-

97T 09090& ()- '10% " & ()-#7P|[:fY81 10 T-SHI0W T & ()-
bS#10%%& ()- 9 f1090W& ()-y r0 gl0% % & () -

010785, o 20 Ul SRRl S bt e 00

91 "10% $- & () -

109990 &
90Y10% $- &

()

10

15

20

9 @UBA4LIPANG) soloatial BY6Igvatid (PmBABBNG 10990910990 9, 7

9@ 1099 () $&o E|[:vWl 19 9(§4O%$-&'()-9 F10% & () -9

() -

T"’ _’

\ P )\ (1-d-2)
A A=

(Xxm _an
wherein R, R'. R* and q are as defined in claim 1 and D is defined as in claim
Ta);

k) cyclising an intermediate of formula (XXII) wherein Y is O, S or NR3 toa
compound of formula (I-d-3), in a suitable solvent,
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wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim
Ta),

1) cyclising an intermediate of formula (XXIII) wherein Y is O, S or NR? toa
compound of formula (I-d-4), in a reaction-inert solvent and in the presence of

an acid,
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wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim
Ta);

m)cyclising an intermediate of formula (XXIII) wherein Y is O, S or NR? ,toa
compound of formula (I-d-5), in a reaction-inert solvent and in the presence of
an acid,
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wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim
10 7a);

o) reacting an intermediate of formula (XXVI) with an intermediate of formula
(XXVII) wherein W¥ is a suitable leaving group; thus forming a compound of
formula (I-d-7), in a reaction-inert solvent and in the presence of an acid;
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15 wherein R, R}, R* and q are as defined in claim 1 and D is defined as in claim

Ta),

p) reacting an intermediate of formula (XXXIII) with a thioamide of formula
(XXXIV); thus forming a compound of formula (I-d-9) in a reaction-inert
solvent at an elevated temperature;
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wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim

Ta);

and if desired, converting compounds of formula (I) into each other following
5 art-known transformations, and further, if desired, converting the compounds of

formula (I), into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or into a therapeutically active non-toxic base addition
salt by treatment with a base, or conversely, converting the acid addition salt
form into the free base by treatment with alkali, or converting the base addition

10 salt into the free acid by treatment with acid; and also, if desired, preparing
stereochemically isomeric forms or N-oxide forms thereof.

12. A compound of any one of claims 1 to 9 wherein said compound is radiolabelled.

LS
13.  Use of a radiolabelled compound of any one of claims 1 to 9 in the manufacture
of a reagent for marking a receptor.
20 14. Use of a radiolabelled compound of any one of claims 1 to 9 in the manufacture

of a reagent for use in imaging an organ.



