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I,r;,rtracoronary Injection of PAF in pigs induces a prol onged decrease In
caronary flow and, in guinea pig hearts, it induces regional shunting and
igchaem a. In addi ti on PAF has been sh%@'gagmt iate thrombus formation In
aiiresenteric artery pr epar atlon bot h when adm ni stered exogenously and

whien i el eased endo r centl PAF ha be n J ¥ rol =
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ant-agoni sts. Agfap SHR Beifig@ubsiftel bP&RIBE mdrédiBEtieRt ehdh@idependenty¥ebte Cs-C; cycloalkyl,
conmpounds of fuwgrﬁoxﬁ*ﬁ,onyﬂﬁw[@ah;teﬁam, EP 0 310 386 Bl wherein R is phenyl
of” phenyl substziig séletidd i ORE akbxylTBHIEE - SlaIRdxY, iy Sant A-ARIRFWhErdinleyichaE REid Belis inde-
f-£-0m-ni t r 0, sohalpndehts H dr Cabkallyl, of Rerand REtbdethey compleie! o pralifiiay, loiedine, morpholino, piperazinyi
fruoro[ err] al koxN-(C:{Gzak)pipbragytgrowp; [ err] al kyl sul phonyl, hyd- roxy,

tir'1 fl_uor omet hylY iahé plepglere, or pyriding2, p-ldulnyhdxwa@brtsmembdre@maheemmww graup (cdntaining
and . R2 ar e eac lone erahorsanitdaent dtomsiin itsrring ewhich ring kay be optiongll fus dfaﬂdewetﬂog@'tf%% rther 5-
conpl ete a pyr oBMembsred arpmalishetarogysiic Bng copfaipip %619 prgmorg wibg °"‘*I\1!r Pglsa'd
al kyl ) pi per #zi hy' '°6'|°"°I‘JI‘Q5["@F'? lly-plse & ng@F’asz'?’P“ 'BB ng ‘EPF'%%%‘? one
[f'err] al kyl ang‘["l“ eq:s oy l'j % %‘L GarCa alllyfr+-Ca AlkPY B8 GFfs 80 '3 [err]

a kyI group, s bei n e Qne or
vor-e: substi t uent & P RORI5RIH LI t:g& g'@fe]afie?mé) Fomrpr‘]'"dg%jlftf rg'"'?lx) [err]
afkoxycar bo%y aryI and heteroaryl; Z Is selected from[err] al koxy,

aryl [err]al Koxy, hydroxy, and -NR4R5_ wher ei neach of [err] and [err] is
i.fde- 10 pendently Hor [err] al kﬁ\ ar s ? jerr] together conplete
a_pyrrolidinyl, piperidino, norpholi S P or N-([err]

alkyl) pi perazinyl group; Yis 1,4 rihenyl idine-2,5-diyl ; and X is
a-5-or 6 nembered aromatic het erocycl g gr eg. AT Ni ng one or nore
nitrogen atoms in its ring ; which ring maygbe |§p pbnal 'y fused to a

benzene ring or to a further 5- or 6-nenbered are het erocyclic ring
contai ning one or nore nitrogen atomns, one(lo nore of "said 15 heterocyclic
ri:ngs optionally also containing an oxygen cﬁ) sul phur atom being optionally

Substitutedswi th one or nore substituents |ndependently seI ect ed from err
alkyl, [err] aMemryRmmeev' onghenyhsigstiuted baﬁ'EF & Fref ersuw ha'°v -048

o Jalko 4= Is I nd cyano ;
gfg\e/ Ipijggl g O?rglolcs ﬁgt ey 8l-l grs Iky? or the two groups may jom toge egf ?orm a pyrroli-
L‘J! plperidino. morphol no, prp razinyl (C,-C,, alkyl)piperaziny! or N-(C,-C, alkanoyl)-piperazinyl group ;

35 orR2is HorC,-C, alkyl and R!is CN, C3-C; cycloalkyl, aryl, heteroaryl or C,-C; alkyl group substituted by one
e : or more substituents selected from C;-C; cycloalkyl, C4-C, alkoxycarbonyl, aryl or heteroaryl ;
Lo T R3 is C4-Cg alkyl or aryl (C;-C)alkyi ;
BN X is a 5 or 6 membered aromatic heterocyclic group containing one or more nitrogen atoms ; which may be
T optionally fused to a benzene ring or to a further 6 membered aromatic heterocyclic group containing one or
40  more nitrogen atoms ; and which may be optionally substituted with one or more substituents selected from
C4-C, alkyl, C~C, alkoxy, halo, CF3 and CN ;
B and their pharmaceutically acceptable salts.
— According to another aspect of the invention, there are provided compounds of formula (la) above wherein
[ Ris phenyl or phenyl substituted by one or more substituents selected from nitro, halo, C-C, alkyl, C4-C, atkoxy,
45 aryl (C;-Cyalkoxy, Cy-C, alkylthio,Cs-C, alkylsulphonyl, hydroxy, triflucromethyl and cyano ;
R! and R2 are each independently H or C,-C; alkyl, or the two groups may be joined together to form a pymroli-
dinyl, piperidino, morpholino, piperazinyl, N-(C-C; alkyl)piperazinyl or N-(C.-C, alkanoyl)-piperazinyl group ;
or
R2is H or C-C, alkyl and R! is CN, C3-C; cycloalkyl, aryl, heteroaryl or a C,-C, alkyl group substituted by one
50  or more substituents selected from C3-C; cycloalkyl, C4-C, alkoxycarbonyl, aryl or heteroaryl! ;
R3 is C4-Cg alkyl or aryl(C-Cy)alkyl ;
Xis a 5- or 6-membered aromatic heterccyclic group containing one or more nitrogen atoms in its ring ; which
ring may be optionally fused to benzene ring or to a further 5- or 6-membered aromatic heterocyclic ring con-
taining one or more nitrogen atoms, at least one of said heterocyclic rings also containing an oxygen or sulphur
‘55  atom ; and which may be optionally substituted with one or more substituents selected from C;-C, alkyl, C+~C,
alkoxy, halo, CF; and CN ;
and their pharmaceutically acceptable salts.
According to another aspect of the invention, there are provided compounds of formula (1b) :
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Br1]::30 wherein Ris phenyl or phenyl substituted by one or nore
smbstltuents selected fromnitro, halo, [err] alkyl, [err] al koxy, aryl
[err] al koxy, [err] alkylt hio, [err] alkylsul phonyl, hydroxy,

&i f.l uoronmet hyl and cyano; [err] an&Ppene3sesmie each i ndependently H or
]‘-"al kyl, or the two groups may be joined together to forma pyrroli-

T pi peri di no, nor phol i no, piperazinyl N-([err] alkyl)piperazinyl or
I‘ﬁ"(—f—er—r] al-kanoyl ) - pi perazi nyl grou ;ﬁ 35 or [err] is Hor [err] alkyl and
[€rr] is CN, C3-C7 cycloal kyl, a?’yk_ he 4gb [err] alkyl group
sdbstituted by one or nore substzlat'uen g sefyécted fromJ[err] cycloal kyl,
[-err] alskoxycar bonyl, aryl or Hbteroarl R3 is [err] alkyl

fov:cH aryl [err]al kyl ; Xis a5 or 6 omrbergd |c het er ocycli c group
ceﬂtarnlng one or nore nitrogen ators; i be optionally fused to a
hénzene.ring or to a further 6 nmenbered aroma terocyclic group
¢ontai-ni ng one or 40 nore nitrogen at ; and which may be optionally
gubstitd#ed with one or nore substituentsS®selected fromJ[err] alkyl, [err]
al kaxy, halo, CF3 a CN and their pharmaceuti cal Iy acceptabl e salts.
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at: kanOYho) P! Pifdtereni s ﬂftﬁ’é'&ﬂmﬁon of R1 means a 5- or 6-membered aromatic tal |
atikyl- and [ofé érimorechefePdatol® intidpeRidentyattablecte drorl N, O Hali 8 BRAkdh er& oﬂm

g0t S U bs teibbarefeching Wndwittchiay optiohallii by subsitislin &t Ié@éibﬁa otk ﬁ&& & craﬁcmu benzene
eyekoal Kyl rindschy ofle aximomeybstitubrasivideperiiently sectdadion OR8] ilyl, CRB, dlitx) #E ko, a kyl or
ghyterr] al kyixamples of swalle heerosfyl greutis incledk pyridylyiakzayl, iikidREd), YRdzbiAl abd iidazolyl, any
g Qnt ai n#ng otwhichmay apsioeslin be hepzptisecnd optiohally substituted igthe iéwéradycii amifus#8 Yer2ens rings
dpt i onal | y by GsSchlyb CipEnallepneontialagThys partisular dxampléscof Rbas teterdaryhinitoie pertt-2y1,01aid C
ket erocycl Wlﬂg‘d@dh shigzgli2ry, Hg;'g Franethyithiapyi-2-yh f-metbyjtbindiarioledny, 5-reetthylogatiztzol 3rye 50
SAid het er 8€R |°? Ty Ronapthl Shthoybe  and 19nathyfiridazBi-vl. at om ;
ahd: whi § h 't‘ \ Har'# g '8 ubEr%aWewnw rehly Ry ethibestyl Gmostpreserably

select ey err% aI kox haI o, [err] and CN;, and their
War maceut ksc 1’ Pf Y ‘%} °’Eyo°'§Pf8¥'P?@fr';:%} gﬂ&t‘e"dﬂ halg §i.e. R®
u ) n
:e.nt ' on, uomp en enyl or 1 enz iox -4- B') Y "Ereleareniss
_ Xmaybea 1, 2 4-tnazoly| group optionally substituted with one or two C,-C, alkyl groups, or an imidazolyl
35  group optionally substituted with up to three C4-C, alkyl groups or optionally substituted with a C,-C, alkyt or
CF;3 group and fused to a benzene or pyridine or pyrimidine ring which may be substituted with at least one
C4-C, alkyl or C4-C, alkoxy group. X may alternatively be a pyridyl group optionally substituted with from one
to three C,-C, alkyl or CF; groups.
Alternatively, X may be an oxazolyl or thiazolyl group optionally substituted with up to two C,-C, alkyl
40  groups, or an imidazolyl group optnonally substituted with a C;~C, alkyl or CF, group and fused to an oxazolyl
h or thiazolyi ring.
X is more preferably 2-methylimidazof4,5-c]pyrid-1-yl, imidazol-1 -yl, benzimidazol-1-yl, 2-methylbenzimi-
dazol-1-yl, 3,5-dimethyl-1,2,4-triazol-4-yl, 2-triflucromethylimidazo{4, 5-clpyrid-1-yi, 2-butylimidazof4,5-c]pyrid-
1-yl, 2-methylimidazo[4,5-b]pyrid-3-yl, 2-methylimidazo[1 12-alpyrid-3-yl, 2-ethylimidazo[4,5-c]pyrid-1-yl,
45 7-methoxy-2-methylimidazol4,5-d)pyrimid-3-yl, 2-methylimidazo[4, 5-clpyrid-3-yl, 2,4,6-trimethylimidazo[4,5-
AT clpyrid-1-yl, 2,4-dimethylimidazol-1-yl, 2-methylimidazol-1-yl, 2,4,5-trimethylimidazol-1 -yl, 4-methylimidazol-1-
oo yl,  2-methylpyrid-3-yl,  2,6-dimethylpyrid-3-yl,  3,5-dimethyl-1,2,4-triazol-1 -yl,  4-methyloxazol-5-y],
wro 2,4-dimethyithiazol-5-yl, 6-methylimidazo[1,2-b}thiazol-5-yl, or 4-methyithiazol-5-yl.
L Particularly preferred individual compounds are 4-(2-chlorophenyl)-1 4-dihydro-3-ethoxycarbonyi-6-me-
5o thyl-2{4-(2-methylimidazo[4,5-c]pyrid-1-yl)phenyl]- -5-[N-(2-pyridyi)-carbamoyl]pyridine ;  4-(2-chlorophenyl)-
1,4-dihydro-3-ethoxycarbonyi-6-methyl-2-{4-(2-methylimidazo[1 +2-a]pyrid-3-yl)phenyl]-5-[N-(2-pyridyl)carba
moyllpyridine ;  4~(2-chlorophenyl)-1 s4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4(2,4,6-trimethylimidazo-[4,5-
clpyrid-1-yl)phenyi}-5-[N-(2-pyridyl)carbamoyl]pyridine and 4-(2-chlorophenyi)-1,4-dihydro-3-ethoxycarbonyl-
) 6-methyl-2-{2-(2-methylimidazof4,5-c]pyrid-1-yl)pyrid- 5-ylI-5-IN-(2-pyridyl)carbamoyllpyridine.
55 Other particularly preferred individual compounds are those whose preparation is also described hereafter
in the Examples.
The compounds of formula (1) contain at least one asymmetric center and will therefore exist as one or more
pairs of enantiomers, and such pairs of individual isomers may be separable by physical methods, e.g. by frac-
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[eff] In mhlch R, [err] and X are as defined above; and each of R4 and

[gkr] is i ndependently Hor [err] alkyl, or the two groups may be Joi ned
t&@ether to formwith the nitrogen atomto which they are attached a

pyt rol i dinyl, piperidino, norpholino, pEB&RAYI8eE! or N-([err]
a&kyl)plperaZInyI group. 15 In the definitions given herein, the term
ha} o. means f | uotiapal crybihltigation chehamatography iofiitkcpareAd clsiyipousda dr ofih Stdtabye sgit ﬁUé}&aIﬁE théreof Alter-
mor e car bon at onsively paftic@iér isdniessyoayl be greparexsysing the chreesgxindiog gpitital isomers of the precursors used
br;anched- chai n. InA refiﬂ‘amemmwumlﬁ@ft!iefnvwmmmimnhpendqdeaﬂuhezena@amg's pitisopinpaunds of
pienyt substi t ufosyiad WB‘I’I@'WP#E‘P@aggr eferably 1 or 2) substituents each

P

i ridependent | § seI JB?P-!B aeRsicav.aceeptavle agid arldition e l‘ﬁ?ﬂ‘?%ﬂf“}’s%ﬁ la (1) gredhosiprmed from
[ &ty }--al koxy, *gge d ﬁg}qy' salt§ for lappbglp hysreghleride, h bromi e, sulphate or bisul-
Het eroaryl us ed”'Ia ‘E"ﬁ?"hﬁte hogppa ‘étF "tz é’ﬁaéat%t 9‘5"""6‘!’ \35tafRe e ate guccinate, tartrate,

aromatlc hetero

t OB
| Mdfependent | y eﬁ&.@s&@ ﬁ‘f';“ ok h%e .Img'feaé;%ﬁ G UBRY BtaPe §regfeed v e

fised to a benzene i onaPF?e'Be substituted in at |east
one-of -the heterocycli c and fused benzene rings by one or nore substituents

I ndependent ly sel ected fRIlom [8rr] al kyl, [err] alkoxy and halo. arrpl es of
sui t:abl e heteroaryl groups. i nHI ude pyri dyI t hi azol yl, thi adi arzun)‘,lz
oxazolyl andsl|m dazol yl, f which nmay opti onal | y of used and

optlonally substituted RA t he hfft er ocycki rcnd #+used benzenje2rings by [err]
afkyl, [err] alkoxy or halo. T, particul ar exanpl es Of}Qj‘I‘] as
heteroaryl include pyrid-2-yH, 4- Nﬁﬂd 6- net hyl pyri d- 2- )6I/th\ ol 2-yl, 4-
and 5-methyl thiazol -2-yl, 5- net hyIt i adi azol - 2-yl, 5-met hyl oxadi azol - 3-yl ,
5i. et hyl i s@kazol - 3-yl , benzot Bzol -2-yi and 5-ethoxybenzqghjyazol - 2-yl,
and 1- rrethyllmdazol-z-yl. Pre erably R2 Is Hand [err] is H Terr] al kyI

pyrl dyl (nost pref ra I' 2 p ri d , t hi azol I (m)st preferabl y 30

2=t hi azol yl) or i nven Z

= sy, é, f: 36'8 "% Aok e; eyl e

ethyl, nethyl g ,@,E . r

Z'ft_:hl or ophenyl IH p}é IKXBI %[ o ucto lg Ig: ula ’I:oe‘gfbe8 Wﬁﬂ%ﬁgﬂi
of: "I,:3- benzo d nv nt E r r pa ﬂi

SGQ./t Ituted wi t aﬁUm \Vécbr thé1 ster f&HQI II)Qt d ed éether. typically

gttoup opti oal |B§sﬁ|=ﬂb%tsh§h¥’$ &kuElGeé!H?w th eﬁﬁie reﬂF&Lﬁgﬁ'sﬂasuilable organic

optt-oenal |y subsdoivénleRCisoihdpil aRoHoRdohthiniAg pipkti d:ﬁhr as I%E,Qiﬂﬂreaﬁ‘ tebhbd rﬁpcﬁnd of formula

benzene -or pyrigne or pyrimdine ring which may be substitut ed wi th at

|:ggst..one.[err] alkyl or [err] alkoxy group. X nay alternatively be a
pyr.i:zdyl . group optionally substituted with fromone to three [err] al kyl or
CE3 groups. 3l ternatively, X may be an oxazol yl9 or t hl azol yl group
optionally substituted with up to twoRerr] al 4@ groups, or an
i"-dazol yl group optionally substitute ' TRQﬁ al kyl or [err] group
ind fused to an oxazolyl or thiazolyETing X is nore preferably
2=met-hyl i mi dazo[ 4, 5-c] pyrid-1-yl, - inidazol-}-yl, benzim dazol -1-yl,
2rnethylbenf7n1- dazol - 1-yl, 3,5-di net hyl & 34-triazol -4-yl,
2ztrifluoromethylimdazo[ 4, 5 c]pyrid-1-y@, 2-bdtvt¥ i dazo[ 4, 5 c] pyrid-
L&yl 2- et hyl i mi dazol 4, 5- b]pyrld 3-yl, 2-nethylimdazo[1, 2-a] pyrid-3-yl,
Z*ethyIlnIdazo[4 5-c] pyrid-1-yl, 45 (IV)

7fnethoxy 24gret hyli m dazo[ 4, 5- d]pyrInId 3-yl,

2' net.hyli m dazo[ 4 feskddPve intdrmiaidle confpofinddnay bé %LIQ%JI k" b,AR%Rbifevaporating the reaction mixture

to produce an ail, triturating the oil with water and purifying the product by filtration and recrystallisation from
ethyl acetate. The compound of fonmula (IV) may then be reacted with amino-crotonamide (1l), for example by
heating the compounds together in an alcoholic solvent at 60°C-130°C and preferably under refiux, to produce
&0 the compound of formula (I). The compound so produced may be separated by conventional methods.
- The keto esters of formula (lil) are either known compounds or can be prepared by the following methods:
(i) The keto ester of formula (lif) may be prepared by a Blaise reaction based on a modification of the literat-
ure method according to S.M, Hannick, Y. Kishi, J. Org. Chem., 1983, 48, 3833 via the following reaction sequ-
ence :
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g by n)Y, "Td‘i yI 2,4- dlrnethyllnrdazol 1-yl, 2-methylimdazol-1-yl,

25, 5- trlnethyllnrdazol 1-yl, 4-methylimdazol-1- yl, 2-nethylpyrid-3-yl,
-; adrnethylpyrld 3-yl, 3,5-dinethyl-1,2,4-triazol-1-yl,

-5-yl, 2,4- dlnethyltrnﬁamahcsmaﬂ1

6¢nEthyI|n1dazo[1 2- b]thlazol 5-yl, or 4-methylthiazol-5-yl. Particularly
preferred indi vidual conpounds are

4+#(-2- chl or ophenyl ) - 1, 4- di hydr o- 3- et hoxycar bonyl @ -05%_
thyl - 2-[4-(2-nmet hyl i m dazof 4, 5- c]py“d 1- yI)phenyPJj‘?Z:c (2-pyridyl)-carbam
oyl Tpyridine; 4-(2-chloro hen

1;:4- di.hyalr o- 3- et hoxycar bong! - 6- WF&HQWZRZ [ 4- (2- rrekhyl i m dazo[ 1, 2-a] pyrid-3-y
I)phenyl ]-5[ N-(2-pyridyl)carba noyl]pyridine;
£ (2 .chl or ophenyl ) - 1, 4- di hydr o- 3- et hoxycar bonyl - ? thyl -2-14-(2,4,6-trinmet
hy1 i'm dazo-[4,5- c]pyrid-1-yl)phenyl]-5-[N-(2-py f | ) car banoyl ] pyri di ne
and _4-(2-chl orophenyl) -1, 4-di hydr o- 3- et hoxycar bonyl -

Gzt hyl? 2- ZT% RPPeuRs 1§ a9dsf to aswepppsjoniofizine. dustand/ihe abpBpidtd brémdebtitRiny iriedly |
)}éatbanoyl | ﬂré!st%shvdmf"fa@t%é?fmﬁsﬂeﬂ Femearwgg@ hecapproptiaterbetimpacitatd are added,
carrpounds °'1"H‘B’é ?é‘@ra !EPﬁ‘ﬁqB??“? Rotageluy carkanate afias qootiag: Ater filsation fhe fillrate
Excanmpl es Wi d&'ﬁ?\f"ﬁ’ﬂ‘i”% apid gehy stiing WV%&S trif-

cent er t a rs of enantioners,

Iséhenneulra t d nv -
stich par rs tB{mI m ssrft % efedan ??'Eﬁﬁ‘h%? %’
by: frac- ﬁéi ‘chr omat Qqr a
tﬁe par ent ° ecggép, ag'%g}&g@gn g I.]c"r’e’?é PEPRreLOY N 8%[' ?‘%?'%a

natively, par(m M&l@ﬁuaﬂvs RS Srol PRepartfy cQ&aﬁﬂéfoetheH%r BHnuFaQFﬁ) r?i?)f rnsaamgdsm Lraisen
optical 2 sw&ndﬁnséhbreadaér&ﬁg%&@rf&lm ctidh dahdnéd:at | on of ‘conpoun afﬁ
iravention. The Invention includes all the enantlorrers of the compounds of

fclrrrul a (1) whethere _separated or not. 5 The pharnaceutically

adcept abl e acid agt on salts of the conpounds of fornula (1) are those

£Grmed from ac? Of M non-toxic acid aggition sa for exanple the

hydr ochPori de, hyd¥ooT oni de, s A, e or bisul- ant = ci d

pHosphat e, XBsrate oI TTare, u@ COFaicopat €, a?t : eaﬂgé,zké

succinate, tartrat uzoa(%t hanesul pfgHat e, berfRePeSal phonatl®

pLaLQI uenesul phonat e npounds of the invention In which Zis [err] al koxy

gh-aryl [err]al koxy may be prepared via the 10 Hantzsch SH}&Qesi s according

t&--the-Tol | ow ng reactlon schene: [err] wherein R, [ er Y and X are as
n a tnégl cal pr ce ure t he am nocrotonam de (11), the

E;i\;leg? o’ deﬁ'ﬁ;{& egal "%cﬁhf%?rw@amrd
gig., a [err ffﬁagy Ff § oac%:} ayes under
(ef I ux, wnﬁaﬂnidb ﬁdirﬁ?&&ds?&aisﬁ:m%ﬁr%@rﬁte'r oYveﬁt(; a§ %Dheate

:i d
Of' +ess.  Ogh ineadnbiphare fo78S lo 8HEMS! Fthe Slvelt R/tdn r gh ?ﬁ?{ﬁbe %‘:ﬂ
amd is pr mgab,t@mmgla}ob&ﬁ,eg he sol ution. The product o orrru dI)
ean-then be iThelntimelistbihdtofiis ddiersla S2¥peRMNCRSM RhiddIh QF SRlERSS ch s RratfRRIEh S
by part | t | omder wittogey. Shedp broprateidRiRyl€dkboRdte i6 &ddediEd & rea DMt mixture refluxed for about 18 hours.
. Alternatively, the dialkylcarbonate may itself be used as the solvent. The keto ester of formula (Hll) is isolated
--m'_-_'f G and purified by conventional procedures.
= The amino-crotonamides (I1) are either known compounds or can be prepared by conventional procedures,
s - for example from the ketoamide by reaction with ammonia.
Tz " Likewise the aldehydes RCHO are either known or can be prepared by known methods in accordance with
X 45 literature precedents.
In an alternative method of making compounds of formula (1) inwhich Z is C,-Cq alkoxy or aryl(C,-C,)alkoxy,
a carboxylic acid of formula (V) is reacted with ammonia or an amine of formula NHR1R2, wherein R, R, R2,
R3, X and Y are as defined abova ;




3

| 1y an_-alternative procedure, the keto-ester of forrmula (111) and the
aldehyde are reacted together, typically 30 by stirring a slight excess of
kefoesterwith the al dehyde at roomtenperature for48 hours in a suitable
ofr: ganl C soI vent, e.g. isopropyl alcoholErg10aseBing pi peridine as a
catalyst, to give an internediate conpound of fornula (1V): 35

O:[err] 40 (1V) 45 If desired, the internediate conpound nmay be separ at ed,
for .exanpl e by evaporating the reactiorf’ ikt us® to produce an oil,
t¥iturating the oil with water and pye h corpj’duct by filtration and
rgerystalli-sation fromethyl acetate. Theffconp und®of formul a (I'V) may then
be reacted with ami no-crotonanmide (11), flor exfnple by heating the
corrpounds together in an al coholic solggént gt L¥] and preferably under
reflux,- to produce 50 the conpound of Pormil a (I'). The conpound so
produced may be separated by conventional nethods. The keto esters of
fornmula (111) are either known corrpounds can be prepared by the

follovm ng n¥ hods; (i) The keto ester of f ?nula (rrr) may be prepared by a
Bl'aise reaction ased on a m)dlflcatlon of the téem?t ure 'ﬁ%‘ﬁé‘""s”

according to S M rpoedyse the.carppound
f ol l.ow ng feacﬁ"gh°"%"é'§fi‘sﬂ'; Xyl Jffz&'&"? ; mﬁ" md?% omu L, e
compound 'i s addfl, ﬂm%f&%@%&?f et &? al(’):fﬁuran P e hfomus proviges

bffonpacet ate | Qe

Further anounts oGHARS RRHlzR)n wammtb%ﬁm%@oﬁmﬁ,gomaW%uns fiy:ux,

f@l t owed by the addl tion of aqueous potassiuimcarbonate after cooling.

After fitration the filtrate Is hydrol ysed py refluxing for several hours
wiith dil ut ephydrochloric acid or by stirrin t LR0% aqueous trif-

| tor oacetic acid in a solvent sudr~@h~ERcRr apel,R15 The reaction
ni.xture is then neutralized and the keto est ornmula (111) isolated
a'nd purified by conven- tional procedures, f | e by partition,
recrystal lization or chromatography. The (ﬁano gaonp s are either known
conpounds 0% may be prepared by known nethods iB accordance with literature
peecedents as illustrated herein. (ii) An al ter@t I ve method for preparing
certain keto esters of formula (I11) is by the | dberg and C aisen 20

eslvr condensat i erp‘eﬁdm r di ngbto the follow ngso%g%%ydmmdese uence:

ysis may be performed usmg aqueo a solvent such as dioxane. The
30 compound of formula (Vi) may be prepared by a Hantzsch synthesis using the appropriate keto-ester of formula
(1), an aldehyde of formula RCHO and 2-cyanoethyl 3-aminobut-2-enoate.
Preparation of the compound of formula (1) using the compound of formula (V1) as described above allows
particular optical isomers of compounds of formula (l) to be obtained. The Hantzsch synthesis will produce a
- . mixture of (+) and (-) isomers of compound (VI) but these may be resolved by formation of a salt. In one pro-
35 cedure the unresolved cyanoethyi ester of formula (V1) is dissolved in a hot solution of an alcoholic solvent such
.as methanol and treated with an optical isomer of 4-(2,4-dichlorophenyl)-5,5-dimethyl-2-hydroxy-1,3,2-
dioxaphosphorinane-2-oxide to form a solution of diastereomeric saits (a method described by W. den Hoeve,
H. Wynberg, J. Org. Chem. (1985) 50, 4508). Fractional recrystallisation of the salt produces one dias-
tereocyanoethyl ester salt. The free cyanoethyl ester may be recovered by treatment of this salt with a base
40  such as sodium carbonate.
The resolved cyanoethylesters may be converted to the resolved compounds of formula (I) by the pro-
cedure described above.
Compounds of formula (1) in which Z is OH or—NR*R5 are conveniently obtained by means of simple chem-
ical transformation reactions. Thus for example compounds of formula (I) wherein Z is benzyloxy may be sub-
45 jected to a conventional catalytic hydrogenation to yield the corresponding compounds wherein Z is OH. The
acid product, or a derivative thereof such as an acid chloride, may be converted to the corresponding compound
in which Z Is —NR*RE by reaction with ammonia or an amine R4R5NH under appropriate conditions. Suitable
reagents and conditions for these transformations will be well known to those skilled in the art.
g The activity of the compounds of the invention is shown by their ability to inhibit the platelet aggregating
PRI 50  activity of PAF in vitro. Testing is performed as follows :
ah. - Blood samples are taken from either rabbit or man into 0.1 vo! disodium ethylenediamine tetraacetic acid
buffer and the samples centrifuged for 15 minutes to obtain platelet rich plasma. The plasma is further cen-
trifuged to give a platelet pellet which is washed with a buffer solution (4 mM KH,PO,4, 6mM, Na,HPO,, 100
mM NaCl, 0.1% glucose bovine serum albumin, pH 7.25) and finally resuspended in buffer solution o a con-
55 centration of 2 x 108 platelets/ml. A sample (0.5 ml) Is pre-incubated for two minutes at 37°C in a Paton
aggregometer with stirring, either with vehicle alone, or with vehicle containing the particular compound under
test. PAF Is added at a sufficient concentration to give a maximum aggregating response in the absence of
test compound (10-2 to 10-? molar), and the platelet aggregation is measured by following the increase in light
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[#] - Tﬁ"e-;”r)'- br onpacet opheﬁdne may be replaced by the corresponding
f{siorine, chlorine or iodine conpound and a copper/cuprous broni de catal yst

- De added in the firstistage of this sequence. In a typical procedure, a
nmext ur € ‘of ‘a conpound XH, p-bronoacEPHMeMERY, copper bronze, cuprous 35

e

biiorfi de and anhydrous potassium carbonate in a solvent such as dry
I\%’é&tzhy_l;py:r; trapbmigsionaif the isalutior. dhe ekpaikdf is &Bedtéiﬁd’ the ﬁ'bém&dﬂﬁ &EtQ:orfzﬁU’undl{R alréhg® of con-
hgiuzs~-The eotratiowsand the bireentrtomp@ctpaund rdqlied tdTedut dmeliesionsdte 5036 its S@limineehiend
pitri.f i.ed byle cagprdedasitheriGde vilveocedur es. The internedi ate ketone is added to
aguspensi on offheastiy eftherampayadsioffornuia (3is blsedemoustritedis vivetiytiainptillityth pro@ct micsiroke 1
nist-+-egerf T%&Pﬁbﬁ'@ﬁ?‘# eftea Injrctianiel PATA A mixtue of PAE(50 eglkg) Antl DUFwopransidll($ morkg) i 0Q%iwie
refi-txed foledimestierids f injestad0.2 myvia a fafl vedy inta miicp Ty comroundel badektyst eraeitienisledediaty
igiself be (Beigl el immediaiely Rricrip the PAE/PropraRplabigieetion erfadmipistmat orallyiby b3vageswd brukseee d
and.purifi ‘E’Bﬁmﬂt%j?ﬁa?d BhoBtoeRl tesesin orpriRs ohhnise anchten donmwhichaerupgsimortalitgto
Q;EI_EQ_LB ot 2 Wg%ﬁ‘f Alg, nrepared by conventional procedures, for
akanpl e ?r i ¢ alsq, t?‘gfﬁéﬁﬁ' (fﬁ ity £9 Aduse, Hininduced branctigoanstriction In-anaesthetie s
N (Enw g pigs. In thistés ﬁ és Fi rgr {Y\'ﬂﬁ”"}@ PRS Jee qalﬁul%{%mmgs
Wi are eldh; %HP Sp dura ére sure and %H agc‘n 0 r 'H%F'ﬁ?f‘g ps i 'crgii ced by PAF
VWIh : 45" ] _l &ﬁ%{!ﬂg@!&p rﬁ:ur Qrt nitial jose IE e ompo d-uy er istered and
mﬂhds e {| . ¢1bhi9 & p§u:Li tdrb élcéati%( chgaonsh'izToLe e(étgai 1) dasa
GHrboxylyd C el d of formula IS reacted W anmoni a or ~ar .
figrmul a [ err] For'theRipBitid ub the Ediipbinds bthd fhrmutd (5 Wil génedily b?@nﬂfs‘iﬁﬁﬁia r?me?’ 2 O
EP0310386Bphihmiatdutidal daRierseledtid i heg it RGRMHENed rBifte & SdRAILEEEbnS GdRipra tibaP
SEfTred i n peictdel Por@R@Eiphathey maybedddinibred ofallP mithd formSE RiblefsQBMAIRAT G Sl eﬁ'bQéW'
CHl ori de arsthroh-of Btdéerorirbdabsiiea Bt cvapPsithérdionSordt adB@ie Wi IERSiehlsUorth tRd¥emi &f Blixirs
GHTONI a20r onRYspensioss ¢dntaining diekedring Bh eclatingayents. Thby ey 18khjactdd parenidtally, R Exdntple,
s@gpar.at ed Hnravangusly; iatramysculsfly ¢risebcsteneatsiyoPor p@riteral administeatidn, 1Ry ané Bebt L3SH ICBSH DM
agi-d,.- neut robd terigagureusiolutivnavhish meyxgataip btagreybstandes, 3 bxample Ghough SalteordRGdSS tojpiaks ©
dEth di chl drecislutiondsetonigmith bibasdsh chr omat ogr aphy of the extract. The conpound
g&-formul a (Vo wmﬁ@ﬁ%{om dnthp gurntivel ot pronhylactio treaiment rivaiernid brofichfabeamuitians @hd ) :
F r] zs( V:im dosages of the compounds will generafly be in the range of from 2-1000 mg dally for an average
-~ - gdult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules contain from 1 to 500 mg of
active compound, in a suitable pharmaceutically acceptable vehicle or carrier. Dosages for intravenous admini-
. stration would typically be'within the range 1 to 10 mg per single dose as required. For the treatment of allergic
and bronchial hyper-reactive conditions, inhalation via a nebuliser or aerosol may be the preferred route of drug
-administration. Dose levels by this route would be within the range 0.1 to 50 mg per single dose as required.
.~ In practice the physician will determine the actual dosage which will be most sultable for an individual patient
and it will vary with the age, weight and response of the particular patient. The above dosages are exemplary
‘of the average case but there can, of course, be individual instances where higher or lower dosage ranges are
" merited, and such are within the scope of this invention.
' Thus In a further aspect of the invention provides a pharmaceutical composition comprising a compound
of the formula (1), or a pharmaceutically acceptable salt thereof, together with a pharmaceutically acceptable
diluent or carrier.

The invention also includes a compound of the formula (1), or a pharmaceutically acceptable salt thersof,
for use in medicine, in particular in the treatment of allergic and inflammatory conditions in a human being.
The preparation of the compounds of formula (1) is further illustrated by the following Examples.

EXAMPLE 1

A mixture of ethyl 4'~(2-methylimidazo[4,5-c]pyrid-1-yl)-benzoylacetate {475 mg, 1.47 mmol), N-(2-pyridyl)-
3-aminocrotonamide (260 mg, 1.47 mmol) and 2-chlorobenzaidehyde (207 mg, 1.47 mmol) in absolute ethanol
was heated under nitrogen at refiux for 8 hours. The solution was allowed to cool, and the solvent was removed

" under reduced pressure. The residue was, purified by flash chromatography (gradient elution with 5% dieth-
ylamine/ethyl acetate and methanol) and the fractions containing the product were concentrated. The solld pro-
duct was further purified by trituration with diethyl ether/ethyl acetate, followed by filtration and drying of the
solid In vacuo to give the titte compound (280 mg, 31%), m.p. 226-228°C.

_Analysis % :

Found : C,66.86 ; H,4.76 : N,13.72.
Calculated (for hemihydrate) : C,66.50 ; H,4.92 ; N,13.68.



Tie-hydrol ysis may be perfornmed using aqueous sodi um hydroxide and a
sggvent such as di oxane. The 30 conpound of fornmula (VI) may be prepared
big:a:-Hant zsch synthesis using the appropriate keto-ester of formula (111),
am al dehyde of formula RCHO and 2- cyano®t W39 38 B nobut - 2- enoat e.
Pizeparati on of the conmpound of fornmula (I) using the conpound of fornula

(VY7 as descri [EXAMBLES228] | ows particul ar optical isoners of conpounds of
figromula (1) to be obtained. The Hantzsch synthesis will produce a mxture

of: (+) and (-) _i sfortnersomourds qiihe generehiennulp (I8) werppsparadiip aprordanae witty thg metpod of Example
formation of a 1d8ng the APrmpEsIRldehydesthe speprale ¢'1substitiied BeprRAyiagetic paipfsad Npbstitutedproto-
of.. formul a ¢V )"a'f"gedi ssolved in a hot solution of an al coholic solvent such
ag: methanol and treated with an optical isomer of

& 2;+4=di chl or ophenyl ) - 5, 5- di_get hyl - 2- pydr oxy- 1, 3, 2-

di-oxaphosphori nane- 2- oxi de t&\t orffl a sgbbtion of diastereoneric salts (a
net’hod "descyj bed by W den Hoeve _ PazRJ. O g. Chem(14)1985) 50,
4‘§08)". Fractional recrystall iz%tti on {)f te salt produces one di as-

t&r socyanoet hyl ester salt. ®The ggoe~cyarees Ry, ester may be recovered by
ti¥eatrent of this salt with a base?40 ésusodi um car bonate. The
rgsol ved cyanoet hyl esters may be convert ed\gARe resol ved conpounds of
f.armula (1) by the pro- cedure described above. €onpounds of fornula (1) in
which Zis OHor [err] are conveniently obtained by neans of sinple chem
i~cal . t r ansf or mat i e conepaerids eneshownlin®abledr exanpl e conpounds of formula (1)
wherein Z.is benzyl oxy may be sub- 45 jected to a conventional catalytic
Hydr ogenation to yield the correspondi ng compounds wherein Z is OH The
agid produc®, ora derivative thereof such as an acid chloride, my be
cériverted to the correspondi ng compound in which Z is [err] by reaction
wi.th ammonia or an amne [err] under appropriate conditions. Suitable
réagents and conditions for these transformations will be well known to
t:hose skillgd in the art. The activity of the conpounds of the invention is
shown by their ability to inhibit the platelet aggregating 50 activity of
PAF-in vitro. Testing is perforned as follows: Blood sanples are taken from
éit her rabbit or man into 0.1 vol disodium ethyl enedi ami ne tetraacetic acid
EELUer and the sanples centrifuged for 15 minutes to obtain platelet rich
a5, Thegpl asma is further cen- trifuged to give a platelet pellet which
FS-washed with a buffer solution (4 mv KH2PO4, 6nM [err], 100 nM Nad ,
@%1% gl ucose bovine serum al bunmin, pH 7.25) and finally resuspended in
Buffer.solution to a con-.55 centration of 2 x 108 platelets/m. A sanple
(9.5 mM) Is pre-incubated for two mnutes at [err] in a Paton
dggregonmete¥with stirring, either with vehicle alone, or with vehicle
contai ning the particular conpound under test. PAF is added at a sufficient
¢oncentration to give a nmaxi rum aggregati ng response in the absence of test
gonmpound ([err] to [err] nolar), and the platel et aggregation is neasured
By follow ng the Increase in light 7 EP 0 310 386 Bl
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& _--_-_-_'he formul a (I) or a‘pharmaceutically acceptable salt thereof, together
“h a pharnmaceutically acceptable diluent or carrier. The Invention also
_':l-f.udes a conpound of the fornula (1), or a pharmaceutically acceptable
t thereof, for use in nedicine, in pBaPBIECIsER®#A in the treatnent of

1
attergl ¢ and inflanmmatory conditions in a human bei ng. 40 The
“ﬁr?eparatlon of the conmpounds of fornmula (I) is further illustrated by the
f-ol1 ow ng Exanpl es. EXAMPLE 1 -

4- (2- Chl orophenyl ) -1, 4- di hydr.o- 3- et hoxycarbonyl -6-methyl -2-[4-(2-nmethylimd
@zof 4,5-c] pyri d- 1- {T ) pheny] [-5- 45 -(2- pw[rl dyl) car Barmyl [ pyridine A
m:xture of £thyl 47%- (Z"met yI i m dazo[ 4, 5-¢] pyrid-1-yl)- nzoyI acetate (475
i"r'g 1.47 mmol), N-{2- p_grl dyl ) - &-agmi nocr of onanwde¢(260 , 1.47 mmol) arld
2« chl-or obenzal dehydle o 2&7 : 1"‘47‘°mm|) n absol @t e et hanol aas ,heat ed
@hder nitrogen at 8 hBurS. The $ol utfon"was al fowed™t o™ tool, gnd
tihe sol vent was re \gag 50 unglergreduced pregsuge. Thelresi guegas,
purified by®flash ¢hrdog® ogr aphy (gradien| el utdi od with 5% di @ h«d
$kagine/ ethyl acet gt & and prethanol ) and fhe fractions coftaining the
productwere concen rat 'd. [The s@lig pro-"fluct gasZfurthel purifiel by

trituration wth di etthe her/gt | acet hte, golhowed b fl|t=fat=1 on” and
_d_r,y]_ng of ' t, e soli ¢l inevacuo to give the tfitle cog'pound -280 ng, ;;81%, m p.
2»26 [err]. An Iys~r's % Found: C,66.86 ; H 4.76;

ydrate): Clob.50 ; H 4.921 N 15.065. © EP
0310 386 Bl EXAMPLESZ: 28 Furthgr conmpoungls of -t he general fogmula (1a)
wer e prepared in a cdrdance witH the net hpd of *Exanpl e || using' t he

approp“ at eo al dehy P S SV SIS U =N, L ST V=Y S STT 2P0~ B 2V
and” N-substituted ¢

A=) cIre PR oot o T oot ot CUOTIoOTTT

crgto- 5 nagi de: [err| Thegconpoundsfare ghown in T4bl e
ury 0 .
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F3.310 386 Bl [err] [err] EP O 310 386 Bl [err] 40 EP O 310 386
err]  EP 0 310 386 Bl EXAMPLE 29

:2--Chl or ophenyl ) - 1, 4-di hydro-2-[ 4-(3, ipg -1,2,4-triazol -1-yl) phenyl
- ef hoxycar bonyl - 6-nmet hyl -5-[ N- (2 -pyri yF? carbannyl]pyrrdrne (a) Ethyl
=(3,5-dinmethyl -1, 2,4-triazol -1-yl)benzoyl ] -3-(2'-chl orophenyl ) propenoa
“‘m-xture of ethyl 4'-(3,5-dinethyl-1,2,4-triazol-l-yl)benzoyl acetate
(6%8~nmy, 2.15 mmmol), 2-chl orobenzal - dehyde(302 ngy, 2.15

A )-andpi peri di ne(2drops)in i sopropanol (10m )was stirred at ambient

temmrmure&O O] 72 nours. VOIrgrr e constTtutgs of~—thenrxtme
wet.e.renmoved by eva oraclon and the residue purified by f}ash «
chTOWHtography (el uti ngswi t et hyl ﬁbetate to groﬂuce t hg tltke sonpoun
(880:ny, 68% yi el d) A,l,'E? | or ophenyl ) - 1, B-di h;gdrg- 2-[4-(3 ﬁr rrgt hyl -

2W4 triazol-1-yl)phe 3] 3t et hdXycdr bonyl | 6- nethyt-5-[ N- 2 154 A
-pwr dyl ) cambanoyl | py _gr nel A mgatuge of the pr@dust fron step:(a (566 §o,
1.38 nol) and N—(2-)yq 3- an;nqgroton m de I 43 ng, 1} 38 nyoli In
ef:-hanel (10 m) was héhged t reflux under| nitrogen for 8 hours. The
sol-vent was renoved{andt hef resigluegpurififed bygfl@sh chromat ogr aghy
(8F ut'i ng mntp 2@6d|ethy§éhi e |nnennyl acetateL‘tq,afford t he ;rt ie 20
cd:rrpound (58 my, 6% asga - |te‘§olzd mp. [erf].$ ]

~
=t
i QM oy r~
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,;f.:__..., S - s

Afaal YSI- S % Found: C ,63.36; H 5.43; N, 13.96; 25 Calcul ated:

Gii63A2; H,50.1; N, 14.32. The conpound of Exanple 1 was also made by this

#BtTHod, using ethyl 4'-(2-nethylinidazo[4,5-c]pyrid- 1-yl)benzoyl acetate

st ead of ethyl 4'-(3,5-dinethyl - 1ep 238386 Bhzol -1 -yl ) benzoyl acetate. The

&ﬁai ysis of the pro- duct was ldentical to that given in Exanple 1. EXAMPLE

4 '_2' ChI orophenyl) 1, 4- di. hydr o- 3- et hoxycar bonyl - 6- net hyl - 2- [ 4- ( 4- et hyl oxaz

GF-5-yl ) phenyl ]-5-[ N-(2-pyridyl) carbanoyl]pyridine 35 A m xture of ethyl

4 -{( 4- met hyl oxa —(260 g 1.0 L),

RE ('2- pysi dyl ) - 3{ami Aoc- 1 (140 ng, 1.1 mol )| and

2%chlor obenzal d¢hydd (1‘ n et haiol (10 m) conkainingf 1

drop of acetic §ci d#yas heate‘d ender nilt r ogéh at refl yx fornlﬁu’o‘hours The

sek ution was al ol to]cool & afd all Vol at idegmateridls ewdpaiated uhder

I:educed pr.essur .-ﬁ‘ﬂe r psi dug was puri fji ed Qy chromatcgraprg/ on silicp 40
(el @tion wi h,mt‘ryl acetette)-' to yig¢ld au'pals'% yel | qw oi = Wituratjon

\Mth s _anhydrous i €4yl pther*afforded fhe titl e conpoynd asTa white splid

(24 ng, 5%, m 6-[prr]. ,Analysis 4 45 Found:

€-66:-56; H, 5. 22; N, B.29] Cal @ul Bted (fdr hel etherate): @§66890; H[5.42;
NZ9.46. EXAMPLE$ 31°33 b0 @ Burther |conp@in@ of the folg ogng forjnul a
were prépared i acBor dhnce witF the method of “Exanpl ¢ 30 usi Mg
2%chl orobenzal dehydé and the appropriale 4'-substitutdd benzoyl acet atje. 55
20 . EP 0 310 p8& Bl [prr] The corrpouwds are shown 1nn Table 2. 35 50 55 21
o . SN :-5 s 2 .
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EFE"O‘310 386 Bl ci

45

EP 0 310 386 Bl EXAMPLE 34

([#F+]) - 4- (2- Chl or ophenyl ) - 5- ( 2- cyanoet hoxycar bonyl ) - 1, 4- di hydr o- 3- et hoxyca

r BByl 6- net hyl -
A‘-'F'ﬁ"‘x‘t‘ure of et hyl
gf¥..23.1 nmol ),

t

2-[4-(2- methylimda 5
(2- et hyl m dazo[ 4EB0 afoBge Btl- 1
2-chl oroben- zal dehyde (3.255 g,23.1 nmol) and 2-cyanoet hyl
3% nobut - 2- enoate (3.557 g 23.1 ol )

t:her as described in Exanple 1. Purification of the crude product by

4|

In

et hanol

(60 M) were reacted

zo[ 4, 5- c]pyrld 1-yl ] phenyl) pyri di ne
-yl ) benzoyl acetate (7.50

fi7ash chromat ography 10 (eluting with ethyl acetate/diethylamne, 19: 1),
fol_lowed by trituratliaonwith g title rnmlnmm'i as._an.off-white
scﬁld (5.875 g, 44ph, ap L77-[err]. Analykis % 15 Foupd:
Ci#65-59; H, 4.81; N, [l1. 8. [lerr] Ledbires: C,66.03; H 4.B5; N, 12¥03% b
REol ution via the paltdyitih & & : =
4= 2 4-"di"¢hl or ophen| %-% 5-ldi netdyls 2- hydrjoxy- 1, 3, 2- di oxaphospfjor fnane
- i‘dxi"de 20 A sol ut oﬂ"g)f tlhe () cyanoet hyj ester preparefd as gbove (2.340
gi 4:02 mof® in 20| ng L Hot ned hasol vvas treated with 8 9
( )-W(Z 4-di chl or oohergi‘ ) -{5, 5- d* ne? hyl - 2-thydr oxy- 1, 3, 2- d} oxaphosphori nane-
2£oxi.de (W den Hoe ,"u \J«ynber J. Org.] Chem, (1985),}50, 4508) (1.250
g,~4 ‘02 mol) to fof oljuti omofsthe dijas- tereomeric a|tSN 3e sol vent
WaIS, evapor ajsed and brysﬁ al.lfi sati®n $as i njuced by triturafing m t@ et hyl
agetate 25 and cooh@ The resulYing sdlts were recrystallised from
et hanol / t ol uene tolgivetle () -cyangethyll ester salf (207 ng). The
nit her. i quors were -eoncertrated under rleduced pressurfe and
recrystal lised fro ﬂt«he di chl gt onet hane/let hylqacetate tjo give a furthef
350 ng of tée (-)-c afoet hyl ester salt, mp. 141-[err], ferr] (c = 0.52
et thanol ). 30 [err (300 WHz, Terr]) [Showed that the drastereonertc
em_:ess was 92% Anaj y8is %| Fourgl: d C 5691; H 4.7D;
N,. 72 . T T 7
) -9 0 w ©
2 5 g o 9
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0 g v "
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'requi res: '::C"56 68; H 4.76; N 7.69% Treatnment of this salt

eejerffree base (271 ng) . mp 177-[err] (EtOAc), [err] [err] (c 0. 28,
ethanol ). 40  Analysis % Found:  Egpga3102386B1 C, 65. 75; H, 4. 86;
I\k&"-:k-2~~02 [err] requires: =~ C 66.03; H 4.85; N 12.03% In a simlar manner,
t4e~{y-cyanoet hyl ester (3.492 g, 6.0 mMol) was treated with

(3 #.4-.(:2, 4-di chl orophe- .

n l) 5, 5-di met hyl - 2- hydroxy-1, 3, 2- dloxaphosphorlnane 2- oxi de (1. 866 g, 6.0
mznl.)., and the resul ting salts ) ) lene
and therls di chl ofomet hang/ et hyl
(+} cyanoet hyl ¢steg sajt (2.30 g). ¢
ajgoveor to yiel d t.Be (I) -cyanoet hyl ester & e& base

735 @) Jafter

recrystal | isati -E’ m pthyl acetate, mp. tv7err], |[err}d dc = 0.p7, 50

e},Jj r__1-o|) Anal'y |$ ) Jund' C, 66.02; K, 4. 9f1° N, 12. 20. EP 0 310 386 Bl
Y10 ' 2 @

(a;-“;:'m(z-c:hl oro h@ul’j 1 4 dfydr o- 3- ef hoxyear Bony! - 6- - - et hyl

|Eﬁdarzo[4 5-c]p I'I‘dul y ) “phenyl ] pyri difne-5-carboxyli¢ acid Am xture jof the
(") """ ‘tyanoet hyl ste rpm.(b), above,
s@di‘um-hydr oxi d¢ 5 “(2 54 m,

std-r r ed *t roomterrgera ure under nitr Hydroch'l’orl c agci
(a0, 1 M 405mmo|) was_added drdpwise. and thelmixture uas
cancent rat ed uni:r, reduped pressure. The resulting yelll ow solid was

suspended in wa _3Nfll eredwof f, and dri ed-cl n vacuo, [to give the tit|
eenpoungo (200 ,=~81%- [err] NVR (300 Mz DMBO-[erf]) 0.8 (3H t,
THz):- 228 (3H, B SH—s 2Tt T 5 37 (I HS),) 10
7..11(1H d, J .15(1H m, 7.28 (2Hqa m, 7.49|(1H @1, 7.53 (|2H d,
BHz) , ~8 34 (1H, {d, Jn6Hz) 8.93 (1H,l s), 9.09 |(1H,

H 4- dT"hydr 0- 3- et hoxy&‘ar bonyl - 64met h;ﬂ -2-] 4-.( 2-jmet hyl

m (b), above, (%31 ny, 0.91 | ) was convertegd Into

d-by the nethodl describeg aboye for the

T) N lid]( ; 9. lerr]
rﬁiﬁ was | a ée_{)ﬁr!o i 342{]71 err
: !

R
Et

R
H

1
2-pyridyl

i
R
CN
2-pyridyl} H Et
Q.
22 2-pyridyl} H Et
cl

20
21

Example
No.
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ph-;;@_?’.

id - ‘(200 ng, 0.378 mmol) -
dI*&hl or omet hane (10 m) und

4-EN:N- di met hyl ami no) pyridine (115 ng, 0.945 25
chl

bygz 4,6-tri-isopropyl benze
t g - resulti ng m xt ur
forma yel | ow sol utilon. 2- A
th,,e Jm xture was sti redufor
cegie-nat ed..under red ced“me
agid. ;and washed wi h:eﬂher
basi (_:_._ by th p addi ti n;p‘ﬁ sa
diftas extracted | td:"di.,ph
cfbi~red, dried (M < co
by*f[ash chr omat ogr phy«(el
t &give-a yellow guin (3@
sght cated.tg form atpowgler,
243:.225C. [err] (c § 0.@5,
s)

i (2- Chl or ophenyl ) - 1, 4- di-hydr o- 3- et hoxycar bonyl
Hidazo[ 4, 5-c]pyrid-1-yl) -
nyl ] pyridi ne-5- (N[ 2- py-_ri dyl ] car banoyEP)o3¢e 3sdiBne The (-)-5-carboxylic
‘as prepared above, was suspended in dry

er nit rogen at

nesul phonyl

M nopyridine (3
a fugthey 4 1/
ssur e® dRssol ve
(30 =] )N The a
uratgd gqueous
or om&t hne (4
hcent fat®d unde
it i nggwi L,h et hy
hy). %hi® mater
whicl wds filt

et hanol ) [err]

QL’Z]—IQ 3.9

- 6- et hyl

-2-[4-(2-meth

roomt enperat ure.

oride (286 ng,

for

nmol ) was added,
0.945 mmol ),

and
2.112 hours.to

8 mol
he sol

5 ng, 3.
hours
In

ueouﬂ s® ution
bi car} bonat e,
X 30n1N) N1'he ext
rediced pressy
acetate; di et i
al w®s 9uspende
pbred @f f gand dri

NVR (300" MHz, |
(2H -

& 13 aquea

and the pr,o-

J7H77

) was added, an
ution was con-
us hygraghl oric
was r&ndgred
30
racts'wer-e

re adl purified
yl am pe, 19: 1)
d Inqet h-gr
ed i i@v@uo, m
err]) 1.702 (3H,

yl

f ol | owed

H

tg sl 7Hz) . 2.32 (3Hs)— -2
5594.35  (1H, br s}, /.03
7620 (1H, t, J 8sHz)| B3 (
(FH: br s),28.19 (1H >d, J

.
J
7.45 (2
8.29 (1H

1H, dd,

DH, oy,
8 Hz),

5 anf

7 Hz), 7.15 (]
L, d, -nJ 8Hz), 7.
d, J 5Hz), 8.

38 (1H, .

5 685 (’II—I7 c}7
H d, J 6Hz),
68 (4H, nm), 8.0
d, J

6BZ), 9.09 (1H, s).[By the
0E473 mmol ) was conyefted i
2i7 219C, [err] (£ = 0.21
#di hydr o- 3- et hoxyE cagbonyl
I)pyrld-52-yl] 5 - N-(2-py

sanme nethod,
nto the (-)-5-[
5, etfanol). 40
- 6- meR hyl - 2- [ 2-
ri dyI )car banoyl

the

(+)-5-carboxyl
N-(2-gpyridyl]a

EXAWPLE 35 4-
2- mefhyl i m dazd

pyrlai ne 45 A i

PPN AL )

jT:c acid (250 ng

o ant

b0l ution of et hyj

DA oy

ide /6 ng). m
2 Chl'"brophenyl)
[ 4, 5«:(:] pyrid-1

1.0 L)

2=’(2 met hyl i m U—S=—cipy

=ang no--N- (2-pg y| ) - but -
2—-&shl or obenzal d& yde (140 n
reflux for g ho I's unger ni
Ufider: reduced p4; ssure. The
(:Eiut—l ng with eyl
of ““a-'suspensi orslof
H (iites. The of f- W

¥ he el ut
hite sol

0,
troge

acet at q:

||Uj. }Pyl;u

2- enam de (178
1.0 mmok) in
sol

) U_yl (AUCL L@ § ua vy
g, 1.0 nol) a
et hanol (& m)

J

res

ed product in
id product was

uerfwas pufifi
met hanol# 6: {1),

Ut i on ool e
w fl ash
f&~ 50 lo

her/ et hyl acet

iltered of f an

hd

I and centr at
ckﬁ:’o@raphy
ved b ni cati ¢

at e,
H dried in vacug

e My

T Y, U o™

was heat ed undg

3: 1 for 4%

t.;a gi-ve thestitle com&ound
G:64.11 ; H 4.56; N,[15752:;
The fol | ow ng Prepajations

[=

ke

140 ng (23%,
5 [erd] req
relate to inter

mp. 242-[err].
i res:@C, 63. 96;
nedi at es_usef ul

H 4. 78: N 15. 824

Anal ysis % Foul

ih preparing

DL

g;;@'r_rpounds of formul angl )

4

i

2-pyridyl

2-pyridyl

R

QL

Q.

No.

Exanple

&5

23

24 2-pyridyl] BH
CclL

25

=
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n

nd
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mg'_:_w_. _
ER-p- 310 386 B1 Preparatl on 1 Ethyl
éE"‘t(Z met hyl'benzi m dazol - 1-yl ) benzoyl acetate 5 A suspension of activated
ZwEﬂC dust (994 ng, 15.2 mmwol) in dry THF (10 m ) under nitrogen was
s*cam cated for 10 minutes, then thre&P@BtyR86dfi et hyl bronpacetate were

déd.. The mi xture was heat ed under reflux for 10 m nutes, and then
._~_‘-(_.4..-. cyanophenyl) 2- met hyl benzi mi dazole (708 ng, 3.04 mmol) was added in
GRe.por- tion. A solution. of ethyl brom)acetate (1 35 m, 12.1 nmol) in dry
THF (4 M) was 3

Se—at—r-efttrx vet-—t—hot & er 10
menutes, the m X cooled to room Eerrper ature an o HF
(9.5 16 nl). 5Q% A(}:ueo s pot assikum car bpnate (&4 n) ddegy and tpe

nkxture was stirjredwigdrousl fg’f 30 m'nuter§ a‘he or ggni cNsokut i on S
kI t{ered through Aelipcel (Traﬁe Mark) fi ter"'al;nl and {he ﬁnomanlc sl ts
apd” Tilter pad Wer® avasHed with THF (90 j ). Dilute hygrochloric acid (10
ity was added td tH&E conbi nedor anic sof ut |%n5eand the bi&phdsic mixgure
ms«sili'ored at roog@,e erat uwe for 14 hlourss Me ni xt lire was«wneutralj
-t f_sat urated gdquégys sjodi um bi carbonatfe and concentr gt ed under redu
p{e_ssure The rdsidye wgs par® 1§ titidned Detdeen brine gndR
driehl-or omet hane,| t hé Brdani ¢ kayet was drieds (NySO4) and céncentrated to
give a yellowol I|. P&ifilcati off ofthe crude ptodéct byf|ashchformat ogrjaphy
(ferr]/EtOAc 1]: 1) gave the title conpound (526 ng), {as a pale yelljow
salid. [err] NMNRiferT— 4888 (3H—t—3TM 2. 59 (3 ¢), & . I (2A 3S), 4.29
@?H q, J 7Hz), |{7.35-7.35 (3H, m), 7.56 {(2H,_d, J 9Hz)} 7.79 (1H, d, [
gkiz).,. 8.20 (2H, |d, 239 Hz). 20 Preparatijons 2-20 Furthgr feto esters jof
f_.ér_rru_l azo(l11) (e prepdred in accordande with the general nethed of
Breparation 1 friomthe dorresponding nitiriles. The hydfol ysis step,
frowever, involvgd Stirrijng a I'a'l phasic mijxtug of a sol itioR} 25 of the
crude product in dj;_chl orjonet hgne with 20% a@eous trif uor:(qaceti c acijd at
fi9om t enper at ur d fgr 15 jto 20gQm nutes. [ferr]® The conpoynds&are shown fi n
Iable 3 40 45 H0 55

L . N N
—_— : . : P

TABLE 1 (cont.)
X
e
//

1|

4 e

27 2-pyridyl] H
[::;::]‘Cl %HZ

No.

R
26 2-pyridyl] H Et
Cl

Example
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‘EP 0 310 386 Bl [err]

EP 0 310 386 Bl 04 29

IBEBL-Terr]

37310 386 Bl [err]

O
28

50

EP 0 310

EP O 310 386 Bl [err]
40 [err]

EP 0 310 386 Bl [err]

EP 0 310 386 B1
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(*10GD) ¥NN =H

*(8 *HT) 60°6 “(zHL [ ‘P ‘HZ) 6£°8 ‘(xo7dwod ‘HZE) 69°(-€0°L *(u ‘HZ) €O"9

‘(8 ‘HT) 9L°¢ *(8 *HI) %L°G (8 *HI) 8%°S *(® ‘HT) S¥y°s ‘(m ‘HZ) 80°'S “(m *HY) 06°t ‘(5 ‘H9) 19°Z ‘(5 °‘HE)
€T ‘(8 *HE)'9Z°T *(2ZHL C ‘P 'HZ) SY°'Y *(zHL I ‘P *HZ) %9°T ‘(ZHL I *3 ‘HE) £6°0 *(zHL am.u *HE) 96°0
¢8I5WOBTOIIDISYTP JO dINIXTuw Y:T A03 ("IDAD) YHN =H

fovoad /1 se pale[ndIe)

tajuvapfy se pajerndye)

$0%H v/¢ 103 pae[noTE)

fajeayos ONm % Hc:ouaa.ahnoyaona 9/1 103 poOIBRIMOIED

fajevayos o«m % *ov01d % 103 pele[nO[R)

fajeapiyjuay 103 po3vTNO[E)
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£ ?£310 386 Bl [err] e ; EP 0 310 386 Bl Preparation 21
EEFY1 “4- (4- net hyl'i i dazol - 1- yl ) benzoyl acetate 5 (a)

45::4=-Met hyl i m dazol - 1-yl )acet ophenone A mixture of 4'-fluoroacetophenone
(I3.8 g, 100 mmol ), 4-methylim dazolepodoses1 100 nl) and potassium
c%gbonate (20.7 g, 150 mmol) in dry dinmethylformam de (190 m) was heated
at: [err] fogéﬁﬁl_@%rs. Most of the solvent was evaporated at reduced
pisessure an si due was partitioned between ethyl acetate and 10

bt ne. The Qe06HrphbSi-digSro3REASMhinefyi)2 Mribddi-RiiioRé 18l tERABGR B IN-(2
sul phat e) aRidgly-catnRyipidine 1 €ave a SUI CKy SOITd Wil CIT was purriied by

f! ‘ash chgomat ography (el uting 5% di ethylam ne In ethylacetate). Recrystal-

| 7zati on f r @IE®Y Byd-(pEdhethydA baxtad 13)beazdea (3-Bforéphbdyipregenauind (yiel d 4 g,
G% mp. 100C. (b) Title ketoester 15 The product of (a) (2 g, 10 mwol)
WS ‘st owl y addewixttreofzthyldi-{3usdimehys 2 peiamil-0-g)befizof ackitaisXe By, 2.08mn8), 4-4higroizhzah
GE/&dJ,s per._séebydei(302mgri&tSahmaliahd piperidine(@ drops) tniisopiogantl ¢t0antavas stirediit edblytit temperature
carbonatie (fer72ioyrs. Volatile conpiiiutes of the mixtureoferaneméved byleviapmuation and the résiiee pynitedibly ash of
sadi um hydr gerenalegrephydeluting wiineshyhecetate) o pradadeibe tilecompoind (698 mig 088 % weid).hour s .
Excess sodi um hydride was destroyed by addition of ethanol and the m xture
Wi eVaporaﬂad t o dryness_... The 20 reS| due was di ssol ved in the m ninmum
gefant i ty _of £&Ghlompher-ld, 214 (3,5} sthoxyearbonyB-methhS {-(2
afid sat Uf at CARE im bi car bonate The or gam ¢ extract was dried

I ; t
(ot oF mo. ot pag Al sl @; ?‘fg’fg;;a; =g§ ] pg@ﬁ AL rg%f;’e%( %) g
480 1y) 15 arerEﬁtEer gf;ﬁja "Evjme

7+90 (1 H, s) Preparatlon 22 Et yl

(2H. 's) 4 iso‘irzg /o)-as@ rﬁrﬂ:”
43;_._(3 5-di neA,{a¥L.s§g :2, 4- tr| azol 1 yI )benzoyl acetate 30 The procedure of
Reeparati on Was fol | owed but usi ng the appropriate anount of

3i:5-.di met hyfoudd 2, 4- t r¢,60.36z0i,843;ns3@ag of 4-net hylimi dazole. Step (a)
produceds4 Ga@:ﬂ;a&ddl mee,b8/42-; H,59,14 Nf4isazol - 1-yl ) acet ophenone in a yield of
472% St ep ‘(b) produced ethyl 4-(3,5-dinethyl-1,2,4-triazol-1-yl)benzoyl
aﬁet at e | n a Yhedonipeyind 6fFxXample 1 was also made by this method, using ethyi 4’-(2-methylimidazo[4,5-c]pyrid-

- 1-yl)benzoy! acetate instead of ethyl 4'-(3,5-dimethyl-1,2,4-triazol-1-yl)benzoyl acetate. The analysis ofthe pro-
- --.duct was identical to that given in Example 1.

- EXAMPLE 30

. . 4~«2-Chi henyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2{4-(4-methyloxazol-5-yl)phenyi]-5-[N-(2-pyrid
... carbamoyl]pyridine

A mixture of ethyl 4'~(4-methyloxazol-5-yl)benzoy! acetate (260 mg, 1.0 mmol), N~{2-pyridyi)-3-aminoc-
rotonamide, (160 mg, 1.1 mmol) and 2-chlorobenzaldehyde (160 mg, 1.1 mmol) in ethanol (10 mi) containing
"1 drop of acetic acid was heated under nitrogen at reflux for 16 hours. The solution was allowed to cool, and
ali volatie materials evaporated under reduced pressure. The residue was purified by chromatography on silica
gel (elution with ethyl acetate) to yleld a pale yeliow oil. Trituration with anhydrous diethyl ether afforded the
title compound as a white solid (24 mg, 5%), m.p. 176-179°C.

o Analysis % :
45 Found: C,66.56 ; H,5.22 ; N,9.29.
B " Calculated (for hemietherate):  C,66.90; H,5.42 ; N,9.46.
EXAMPLES 31-33
50 Fumer compounds of the following formula were prepared in accordance with the method of Example 30

using 2-chlorobenzaldehyde and the appropriate 4'-substituted benzoylacetate.
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[ﬁ?r]vaR [err] of title- ketoester 1.30 (3H, t, J = Hz), 2.47 and 2.60
(Fach 3H, s) 4.04 (2H, s), 4.25 (2H, q, 35 J = Hz), 7.66 and 8.11 (each
ZH 7d; 9Hz) . Preparati-on 23 Ethyl 4'(1-Benzim dazolyl)benzoyl acetate 40
(a) 4" (1- benzi m dazol yl ) acet ophenone BRadtasaeBt of p- br onbacet ophenone
(898 g, 20 mol ), benzim dazole (4.72 g, 40 nmol), copper bronze (1.27 g,
2g::rmol ), anhydrous pot assi um carbonate (5.52 g, 40 nmol) and cuprous
b.r.omde (290 mg, 2 mmol ) 45 in dry N-nmettBRpyrrolidinone (60 nl) was
héated under nitrogen at [err] for 8 hours; 5t of the solvent was renoved
By: di stillation under reduced presgyure @nd esi due was diluted with
dlchl oromet khane (500 m) and 2N sodi 200 m). The organic
Iayer was washed with water (300 rﬂ)/ dr 1"yt ] @nd concen- trated to
g{veadark brown oil. Purificati byfI t ography (eluting with
et-hyl acetate gave 4'-(1-ben- zi m daz o) e, 3.085 g as a pale
yellow solid, mp. 133-[err]. 50 [err]NWVR [Err] 3 (3H, s), 7.46 (2H,
m., - 7. 65 (1’IQI m, 7.69 (2H, d, J 8Hz), 7.94 (1H, ™% 321 (1H, s), 8.23
(QH;\/d J 8Hz). (b) Ethyl 4'- (1 Benzi mdazolyl)benzoyl acetate 55 The
t#t e’ conpound ar.ed b an tation of the nmethod of US Patent
4358905 Sodi ummﬁﬁﬁ%"ﬁg "f'i%rﬁ “8]%5&81 spersion in oil, 4.4 mol) was
wdshed W t hedry pentane and suspended in dry THF (10 rﬂ) under nitrogen and
afisol ution of 4' - (1- benzi.m dazol yl ) acet ophenone (944 ng, 4.0 nrnol) in dry
THF (20 m) was added dropw se. The m xture was stirred at roomtenperature
for 1 hour and diethyl carbonate (1.21 m, 33 EP 0 310 386 B1 10 mmol)
was added. The nmixture was refluxed for 18 hours, cooled and filtered. The
$alid was smspended In water, acidified with acetic acid and extracted with
di:chl.or onet hane. The extracts were dried (MgJSO4) and con- centrat ed.
Rurification of the residue by flash chromat ography (eluting with ethyl
aget.ate: hexane, 4 :1) gave ethyl 4'-1-benzim dazolyl)benzoyl acetate, 449
fﬁ%g"’-as' a colourless solid, mp. 69-[err], 5 [err]NMR [err] 1.32 (3H, t, J
6Fz) , 4. 08%2H, s), 4.28 (2H, q, J 6Hz), 7.41 (2H, m, 7.63 (1H, m, 7.71
2H ‘m, 7.94 (1H, m, 8.22 (3H m. Methyl

~( 1 m dazol - 1-yl ) benzoyl acet ate was prepared by the nethod of US Patent
4_‘8\{3905 Preparation 24 10 1-(4-Cyanophenyl)-2-net hyl benzi m dazol e

55
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[Jau.}uwa[err] 2.58 (38H, 's), 7.17 (1 H, d, J 8Hz), 7.27 (1H, t, J 8Hz),

834 - (1H t, J 8Hz), 7.58 (2H, d, J 8Hz), 7. 79 (1H, d, J 8Hz), 7.95 (2H, d,
z8Hz) .. 55 34 EP O 310 386 Bl Prepar

t "-;._Q/anophenyl) 3, 5-di net hyl - 1, 2, 4- tFPéfg ‘?55‘ Hydr azi ne hydrate
¢E.-o4-nl , 34 nmmol ) was added dropW| se to a solution of

5?’"yanoth| oaceEMALE@ prepared according to J. Pharm Soc. Jpn., 1952, 72,
7‘39 (8. 43 gm 30. 9 mmol ) ln THF (50 ml) at roomtenperature. After 30

rn:nut es, the s¥ as’ oncentrat ed under reduced pressure and the
ﬁés-pdue t reat - ak! 2-cyanop HUKYEAIDONY, 'ﬁmym&etwrmmkmﬂhw
't~ Terr] f of ; d the excess reagent vvas rem)ved under

reduced pressure, %t?\ e , LR cescol o inol). 2-chiproben-
s (100 g %45 ”@*" g %@ ¥ e ;f:z; i e,

afid-dried in vagdida egzn
n”t_.'IDAJ ;H[Zsr g - ({aﬁﬁn@ l%eﬁjte/deih)%ﬁ.ﬁ 1% }ono e the t u"'QZ

Pr edhagitahitdsbiid) &.675 g, 44%), mp 177-179°C.
i A/Wanophenyl) 2- met hyI | m dazo[ 4, 5-c] pyri di ne (a)

N‘-"('"{t Cyanophery_iayslél%am no- 3- nltropyrl di ne 20 According to the nethod
osf J.:C.S. Perkin Trans. |, 1979, 135, p-cyanoaniline (6.894 g, 58.4 mmol)

\AQS added te aFomd:uti on of 4- ahesEseHAei:KAeEyridine (9.26 g, 58.4 mol) In
er:hanol (200 rH60MNEO; teuines Xt (0,88.08a 8,485 N,42.03% at roomtenperature for 18

hours. The resulting yellow suspension was poured |nto 500 m of i ce-col d

gi:t: ut e amoni ) Regelufion viathe-gelt withd~(24cdichlqrophes -G ' p

ethanol coolea'ﬂﬂf-lce and filtered to gi ve

%
1
4

N—t(4 cyanoﬁ‘henyll X 0- 3- ni tro yr| d| ne as 0yeI | ow

Ao o ( )- no
5',_’ 3 r91-|z;n p. 340 ?E hb(- X hy-- -%’32 lonsp e-z-g;i:18(2yvppden]
ﬁ‘.H b oeye, ne i;ﬁﬂr gtoorm
g m)dl 1[| i?’ﬂt‘, f)rknrg) o‘l -e ms o en cryst onwi§|7 ce !a'trmi % %rb%y cetate
di chl ori de di hydfgatésuf Iﬁvﬂrergcﬁ'g fISER AGGGe ko al m
M (4- cyanophem)mamém%&&ss ke ro@ﬁ%ﬁh&nﬁaﬁ foe ?»Fssfg ;%@s'% SR
fydrochloric aibhldrofn&ﬁudﬁehyl k8 to Gie R fukther 386) thg &k t}@ftﬁ) cy éh)‘%e 41 144°c

rRsul.ting mxt 52(lsthanol]. efI ux for 10 m nutes under nitrogen.

Mod-ure was Cﬁqﬁﬁﬁ(sd% MHZECDEIS bHoREY thitluf diastBrebdrid excbbsArkd @S sodi um hydrOX' de
£=00. n1) and filtered. The creany-coloured solid was washed with 2N aqueous

sodi um hyd-  Analysis %:

Found : C,56.91 ; H,4.70 ; N,7.72.
35 CuH4Cl3NsOgP - HoO requires :  C,56.68 ; H,4.76 ; N,7.69%.

Treatment of this salt with base (Na;COs) and extraction with dichioromethane gave the (-)-cyanoethyl
ester free base (271 mg). m.p. 177-179°C (EtOAc), [o]Z, = —38.2° (c = 0.28, ethanol).

4 Analysis % :

Found : C,85.75; H,4.86 ; N,12.02 ;
Ca2HsCINsO, requires :  C,66.03 ; H,4.85 ; N,12.03%.

“ In a similar manner, the (£)-cyanoethyl ester (3.492 g, 6.0 mmol) was treated with (+)-4-(2,4-dichlorophe-
nyl)-5,5-dimethyl-2-hydroxy-1,3,2-dioxaphosphorinane-2-oxide (1.866 g, 6.0 mmol), and the resulting salts
were recrystallised from methanol/toluene and then dichloromethane/ethyl acetate to give the optically pure
(+)-cyanoethy! ester salt (2.30 g). The salt was decomposed as described above or to yield the (+)-cyanoethyl

50 ester free base (735 mg), after recrystallisation from ethyl acetate, m.p. 177-179°C, [0}2 = +38.9° (¢ =0.27,
ethanol).

Analysis % :

55 Found: C,66.02;H,4.94;N,12.20.




FE—roxide-and water, and then dried in a vacuum desi ccator. The product,
Swam-no- 4- (4 -cyanophenyl) am nopyri- dine, 9.31 g, gradually turns reddish
bE:own- on exposure to light and air. [err]NVMR [err] 3.52 (2H, brs), 6.04
CdH - br s), 7.03 (2H, d, J 9 Hz), 7/EBO3{uddsBd, J 9Hz), 8.07 (1H m, 8.20
aE-H s). 40 (c) 1- (4 Q/anophenyl) 2- met hyI [ mdazo[4 5-c] - pyr| dine A
Fixture of , ol

trlethyl ILg ard 1 o1
reflux for -‘t‘r%gen, cool ed, then concentrat ed under reduced
pressure. Th eAPn[x&V%fth@(i) SdfbelvASstelirdn @), Vaeebel (27110, 01568 n@riely bridfabyfeods solur Avdroxids
dEshed Wi t 2.84 Y b.5S e 45 BmdtPin diexd6 (708 nhi) was i SCHd Rk SerhpRbie WiSr rit@eehdreichour.
basi ¢ with HyBloCHIGNE Beki ARO @DUISM, ANIIMGY waS eddRM idfopwibes dnd/thé MixtilteOkds @bresmialad nadef 3
%200 ). rdduBedpasiiin) THe @uilting 9éiBw eald was\euspended/ih iwhiten\\Bifler2tl off, dind éridd (nVg&ioYth ginend
concen- t r afiectitle beBnpeinde(2d0 gl 8t%¥nophenyl ) - 2- met hyl i m dazo[ 4, 5-c] - pyri di ne,
+57'g, “as aHbDMBR(Bo0MHZ DIMSO-gs) OJBNNARL, [} FHz)] 2.28X38,3s), @FPI(3Hs3), 2.7, (ZB.q(iFHZ).@,37J1PBB)z) ,
1558 (21 d 1M1z 6Hzy 798 (TH2 ), 728 (2H, SiA)49 (B, 4% 7(5812H, d, J 8Hz5 83 (2HOd, WIBHE)] 8124
s¥.\ 50 Pr efd#haiJ @), 823 (1H, 8), 8.09 (1H, 5).
l-(4-Q/anophen I -2tr|fluororreth I|mdazo[45 pyrid A m xture
n)-4-(2-Chierepheayihhdrdipydron YoarbanyhBimethy3-[ r"-me&)IFm'Mf’fﬁ-C}Pmdg_p‘ap_?g&ﬂh

ahove) Ctrike -ﬁl-dehyde hyd ate (232 ng, 2 0 mol ), and sodi um

i hﬁnﬁ*%‘:@% s B S e Sl e

dill uted wit '{Gt as.a y& Owso 71%

I'&% aq UeOUS
bi:car bonat &~ DT wa"t er k5 x 50 m). he. 35 EP 0 310 386 Bl

oi gani C,J ay, My _Cglrl %n Hr ih%{g—q}-e )] The
resj due wagp i Yo-byridyiicar R EGhdia CPTY g Hy+—acetat e)
t.0 give 1-(Z—eyamophenyt ;-4- T+ urcmm hyI Im dazo[4 5- c] pyridine, 337 ng.

[err] NVR [erry, GrdLard 05 Hﬁi  0.4780 "gin()g Has grepa]rec? leBdve, was udpdhdeddn dly
8Elz) ,: 8. 62 dichichomBithand ( und ﬂarglgo)pyndme (115 mg, 0.945
2RBut Y| 24l (rindDyrd QitIag il mmaz,@%o'émsﬁﬂweh@yumﬁonmnw 4% 0.945 mmol), and the
3&:am No- 4- (résultife FRRHRB Wirked B BEMIpeHatHe fdrBIENRUR td for LfieW sdubior? 6-Aghinofitine
mol ) and \(385arg, & 7@k Mdsthaddd ] dhd tHe)mbxtias wheitreion 5TGHher 41/2 KB Theabluioh fwasigont OF
T hours. Toastratsdxihder @duad pregsadeodissolpilin &.dl NlaqieausXhydrochloric acid, and washed with ether (30
Saie 777 mi). The aqueous solution was rendered basic by the addition of saturated aqueous bicarbonate, and the pro-

% ductwas extracted into dichloromethane (4 x 30 ml). The extracts were combined, dried (MgSQy), concentrated

. under reduced pressure and purified by flash chromatography (eluting with ethyl acetate : diethylamine, 19 :

.. 1) to give a yellow gum, (105 mg). This material was suspended in ether, sonicated to form a powder, which
“was filtered off and dried in vacuo, m.p, 223-225°C, [a]Z = +62.0° (¢ = 0.25, ethanol).
1H NMR (300 MHz, CDCl3) 1.02 (3H, t, J 7Hz), 2.32 (3H, s), 2.63 (3H, 8), 3.94 (2H, q, J 7THz), 5.65 (1H, ), 5.94
.. 36 (1H, br s), 7.03 (1H, dd, J 6 and 7 Hz), 7.15 (1H, d, J 6Hz), 7.20 (1H, t, J 8Hz), 7.33 (2H, m), 7.45 (2H, d, J
.. 8Hz),7.68 (4H, m), 8.09 (1H, br s), 8.19 (1H, d, J 8 Hz), 8.29 (1H, d, J 5Hz), 8.38 (1H,. d, J 6Hz), 9.09 (1H, s).
By the same method, the (+)-5-carboxylic acid {250 mg, 0.473 mmol) was converted into the (—)-5-[N-(2-
pyridyl]lamide (76 mg). m.p. 217-219°C, [a]Z, = -55.3° (¢ = 0.215, ethanol).

~ EXAMPLE 35

4-(2-Chlorophenyl)-1,4-d ihydro-3-ethoxycarbonyl-6-meﬂ1y|-2-[2—(2—meﬂ1ylimidazo[4,5-c]pyrid-1 -yl)pyrid-5-yi}-5
- {N-(2-pyridyl)carbamoyi]pyridine

A solution of ethyl 2-(2-methylimidazo[4,5-c]pyrid-1-yl)pyrid-5-oylacetate (324 mg, 1.0 mmol}, 3-amino-N-
(2-pyridyl}-but-2-enamide (178 mg, 1.0 mmol) and 2-chlorobenzaldehyde (140 mg, 1.0 mmol) in ethanol (4 mi)
was heated under reflux for 5 hours under nitrogen. The solution was cooled and concentrated under reduced
pressure. The residue was purified by flash chromatography (eluting with ethyl acetate : methanol, 6 : 1), fol-
lowed by sonication of a suspension of the eluted product in ether/ethyl acetate, 3 : 1 for 45 minutes. The off-

& white solid product was filtered off and dried in vacuo to give the title compound, 140 mg (23%), m.p. 242-3°C.
Analysis % :
"Found : C.,64.11; H,4.56 ; N,15.52.

CssH2sCIN;O; - 3/4 H,0 raquires : C,63.96 ; H,4.79 ; N,15.82%.
The following Preparations relate to intermediates useful in preparing compounds of formula (1).
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BT : :

dflieous ‘sodi'um hydroxi de. (100 m) and left for 15 minutes. The sol ution was
extracted with dichloromethane (3 x 70 m), and the extracts were dried
(*KhSO4) and concentrated under reduced pressure. Purification by 15

fdrash chronmat ography (el uti on wth et hyEP 03te38§®4/ net hanol, 9: 1) gave the
tit-k-e--conpound, 947 ng, as a brown solid. [err]NWVR [err]: 0.93 (3H, t, J
8Hz).,.. 1.4 (2H pR a,,}“ogmz) 1.86 (2H, p, J 8Hz), 2.84 (2H, t, J 8Hz), 7.10
GiH, -d, J 5Hz)] 2H,..d, J 8Hz), 7.97 (2H, d, J 8Hz), 8.46 (1H, d, J
5Fz), 9.13 ( 1HEth 1-(o Adthy IS rRPREL-1-gifbedAylacetate

1-{ 4- Q/anophenyl) Z2-ethyli mdazo[ 4, 5-c|pyridine A m xture of

3— -am no- 4- (&' - cy dsugreasionlof etivatedgine dust (8% nfgPt5edramel) in dn TIFG( GinY) urfdar rittbgen was sénicated
mol.) . and pr o- foRH mipitesather tirek yindps of ethyl bom@acetate vdFe adraul Theunibrtere ashestdd unsigerefiux for
under . ni t r ogeniGminytes, pagdéhdndr(d-tyanerbenys-2-metigibenaimidazdle{@08yvg, 804 mmollwas addedin ene por-
Wit h-excess aqtirsohspluionif ethy! bromeacefale 435 mhi1g 1 mmel) js Ay dHE (4 milyees added! dropvdsee o fgflus over

di.chl or omet hanéhf('-'s ﬂRdﬁfB(PfH’F ’1°'F!'i@§‘tQ§dhﬂP%‘H'HWé§<?°P etogoow(s?@emtqrwd@ THF (19.5
concentrate@ u -+ e (46{H21wasn@d? X qjm%rr%ygge 5 $tipp Hg%%;sly for 30
A 03'“5@&@ Wﬁ i WE@ Ln éﬁ“% LR
I\?F.IZ ferr]) rrp aEl ixtu Wi e:: e for ized
d e r-
7 55 (ZH d? ‘J ol Ichlaro eor Nl 01 ’gn‘:a
Sk Preparaf’ O{?ell y}las & t:ﬁ )daﬁ'et éille compound
5:Anno  chlor god n%ﬂas%’p’éﬁ@ﬂ &yla) am nopyri m di ne futl on of

5-am no- 4, 6- di §iNME @By FBslisR8, .(7?|zp95ﬂ3H4)24](mw29§ﬂdqWH? ﬂ@dﬂﬁﬁez@nlvi)ndsqzﬂ
(5.04 g, 42.7 40 oy Y (1hy, Datpdits@0@dH, 6,U304z11 ) was heated at reflux for
hgur-s.. Aftes cooling the mixture the solid which preci- pitated out was
fiidtered of f, Brmepartiondd-20 oned between di chl orormet hane (500 m) and

sat urat ed aqueous sodi um bi carbonate. The organi c phase was dried (MgSOH)

an Sd concent r at ed Furthieketa estbsobimpiadiiswearepreparegiinascardaacetwith the genpmb mathel! of Bregaratign 1
60% [ err] NMrnt Becomeshondingtaidiips, Erehydrolyais Biep,howpver|invalvedining a piphasicbityre of a sglution
8% HZ) 8.02 § 1 #f thesqude@@d!(cby-n dichloromethane with 20% aqueous triflucroacetic acid at room temperature for 15 to

43 Acety [ 4- cy&‘?fﬁ'p!‘f@ﬁﬁyl ] am no) - 6- chl or o- 5- di acet yl am nopyrim dine A mxture
of: - 5 am no- 6- chl or 0- 4- (4- cyanophenyl ) am nopyri mdine (6.31 g, 25.7 mmol)
dfd jacetic anhyd- ride (105 nl) was heated at 120C for 6 hours, and then
&ft for 16 hours at 20C. The exceS¥BEgfOsReagent was 50 removed under
EEdifced pré’gsure and the. residue Xas recrystallised fromnethanol to give
tﬁe title conpound (4.62 g, 51% 3 Wwhite solid. [err] NVR (300 MHZ,
BEBO-[err]) 2.15 (3H, s), 2.38 ( $), 7.40 (2H "~ (3IBHZ), 7.80 (2H d, J
81—12) 8.87 (1H, s). (c) 6-Chloro-S¢{4-cyanophenyl) - 8- net hyl puri ne
4;—:(I\I-AcetyI35l\|-[4 cyanophenyl ] am no) - 6- chl or o-5- (N, N' - di acet yl anmi no) pyri m di
ng (2.50 g, 6.73 nmml) was heated &t [err] at 50 mmHg for 2 hours. The
reaction nmelt was cooled and purified by flash chromatography

o The compounds are shown in Table 3,
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EP 0 310 386 Bl Pr eparation 33
N-(l Phenyl et hyl ) - 3- am no- but - 2- enam de 5
I S)—-N-(l phenyl et hyl ) - 3- ket obut anam de (J. Chem Eng. Data., 1954, 29,
’29)..(4.20 g, 20.5 mml) was dissol ved Eoﬁ‘"?‘BG?ﬁQ"errper ature in et hanol (20
"‘). ~Amoni.a gas was then bubbled through the solution for 6 hours. The
solventmas renoved under reduced pressure to give the title conpound as a

gal den brown oil (4.00 a..95% . which could be used directly in the
Fént-zsch reaction |wit hou 'furrdqgr purififation.=. 10 Preparati ol 34
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‘75 g, 60/() [err] NNR(300 MHz, nethanol-d4) 1.51 (3H, t, J 6Hz), 2.83
8 s), 4.53 (2H, gq. J 6Hz), 770(1H d, J 4Hz), 7.92 (1 H d, J 6Hz),
'343(1H d, J 4Hz), 8.72 (1H, d, J 6Hz .9 1H, s), 9.32 (1H, s). 50
ey B (2- I\/Ethyllmdazo[4 '5-¢] pyri d- 1- yF%B 1%38¢ RE- 3- car boxylic acid

%+ (5-Et hoxycar bonyl pyrid-2-yl)-2-methylim dazo[ 4,5-c]pyridine (2.75 9, 9.75
rmol) was di sskrgpamtioridl et hanol (15 nl) and 2 N aqueous sodi um hydroxi de
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and- then the SEMdifmeihylimidezaiodbenzeviacetate educed pressure. The residue was
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thd tille d@?@ﬁ4§§ 2034)) Rp. 19
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sofi Cated at romelketoger at ure for 1 hour yielding a suspension of

6= (-2- met hyhs mi'dazo[ 4, 5-c]'pyrid-1- yl)pyrid-3-oyl chloride in

di chl or onet hane. Thigtpmglct ptak(@ g 10 wasisiowdy 4ddeéd low reflagisg suispspsioncht sodium tydride (0.44 g
t'et r ahydr of ur aofia % dispersiandn @indrell o opwashyd witiedgy: hemars) in diethyl lcarbordte (12 mi): IARer(hiddthg at
[-err]) added. rafwefosthoyeafyitienpanies ofsedinthydiids wapaddad (300ma)andgglivk was resuinedfordeatours.
$bl= .ution. THixcespapsiumdwdrige wisdestroyediby iaddifion of ethiaacl andsheamixtire wasyvaporated to dryness. The
6: (2- met hyiPdri degidyp wasslissglyadiin tmanlini Gg?;Wﬁituofawwrowml@aclddéemmﬂqnﬁd between ethyl acetate
& chl or onet harﬁ?" “’f‘ﬁ%“’qﬂq Yeays sedpmbicarpenalecthe graapieexdpgt wagfidpd imagnesiyg suighate) sng gyapo-
Lt was then p S'aih Wﬂsmw&%"mﬁw agptatg) afiarded thetitle pagpouny ajp white salid figly

o ?‘Ztcteﬁd“’ i *Eé:(zégg”fﬁ@%‘%rpﬁﬂ@ & PR T B o

d(/er magne5| ums p ate an the ven fenoved under reduced pressure
)(I elding the tgg ,eﬁd;,o‘.gpound as a pale red oil (40 ng, 63% [as a 1. 1

mxture of en totautoners] [err]NMR [err]: 1.40 (3H, m; 2.78 and
28 (3H, 2 x 3Q,n( 24 triazof1-viBerzdythcetdle; 5. 80 (112 H, s); 7.40 (1H,
@\/07 57( 162 H')y“ﬂ(3 i ewm AL (%Qezﬁ Jrcoiih Fo5Hz); 8.37(1/2 H d. J=5Hz):

8:42(1H ) 8. 5ﬂ(e1aaoaedute oehrephrasom)as foffowk @byt disir/tid apbrogiihte a&oaﬁofe;sldanérmyl-ﬁz.ma-
3:2 -87(-1/ 2 H, BRolpinsttadopiumethyiimidazble. S2€p (a) produced 4'~(3,5-dimethyl-1,2,4-triazol-1-yl)acetophenone in a yield
5 ( 4- Q/ anophe roj42%. Stepy) brptiiced ellnyy H{35dinetfyjp 14 2,8-tliazob 1-yl)benzoyl acetate in a yield of 63%.

IHNMR (CDCl,) of title ketoester : 1.30 (3H, t, J = Hz), 2.47 and 2.60 (each 3H, s), 4.04 (2H, s}, 4.25 (2H, q,
35 J=Hz), 7.66 and 8.11 (each 2H, d, J = 9Hz).

o Preparation 23

Ethyl 4’(1-Benzimidazolyl)benzoylacetate

(a) 4'-(1-benzimidazolyl)acetophenone

A mixture of p-bromoacstophenone (3.98 g, 20 mmol), benzimidazole (4.72 g, 40 mmol), copper bronze

(1.27 g, 20 mmol), anhydrous potassium carbonate (5.52 g, 40 mmal} and cuprous bromide {290 mg, 2 mmol)

. 45 in dry N-methylpyrrolidinone (60 ml) was heated under nitrogen at 160°C for 8 hours. Most of the solvent was
oo removed by distlliation under reduced pressure and the residue was diluted with dichloromethane (500 ml) and
Bl . 2N sodium hydroxide (200 mil). The organic layer was washed with water (300 ml), dried (MgSQ,) and concen-
o trated to give a dark brown oil. Purification by flash chromatography (eluting with ethyl acetate gave 4'~(1-ben-

zimidazolyl)acetophenone, 3.085 g as a pale yellow solid, m.p. 133-135°C.

= 50 1HNMR (CDCl) : 2.73 (3H, s), 7.46 (2H, m), 7.65 (1H, m), 7.69 (2H, d, J 8Hz), 7.94 (1H, m), 8.21 (1H, s), 8.23
HE (2H, d, J 8Hz).

- (b) Ethyl 4'-(1-Benzimidazolyl)benzoylacetate

&5 The title compound was prepared by an adaptation of the method of US Patent 4353905. Sodium hydride
{132 mg, 80% dispersion in oil, 4.4 mmol) was washed with dry pentane and suspended in dry THF (10 ml)
under nitrogen and a solution of 4'-(1-benzimidazolyl)acetophenone (944 mg, 4.0 mmoal) in dry THF (20 ml)
was added dropwise. The mixture was stirred at room temperature for 1 hour and diethy! carbonate (1.21 ml,
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£E%"as a white sol |d err] NVR [err] 2. 47 (s, 3H); 6.84 (t, J = 4H, 1H);
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agetate) to afford a col our | ess foam

&i5 f[err N bhen(l)1,B-aimfobenzene C, 64 14; H 4, 38 N, 9. 55; Requires:

& 64[ 41; ! H(% %mNﬁQ%éo 42 EP 0 310 386 Bl Preparation 46

3- (‘4- yanophemebdrdidy totelnyettiodozram| Abs5 1982157 d8db4) @ sSiution bESodium dithionite (as%, 24.74

RE (_4 Ccy#noi2fenmél)in Fatanti 200mIBwas dddaty & ubpérSioAof (i-Jotispheny)b-nro&riliAé A2hahd! (880 ﬁr&

gF and 2- cheypintud wes heatadyumied refiex 16r3i5 irutph, dooled trbutsaalith §6GnIGT Jiutd@guebeaiinial

r*ef {"Uxf or 3arskppacentptad ugdsr feducath predsure SihaTesultivg svhite slutrpwasdreattd with200 i of dilote @§Lieous

Me n di 8MMefie fieradand weshed wi;h)wa@q (208 mi) ithe solid was dried in a vacuum desiccator at room tem-
. perature to give N-(4-lodophanyl)1 12-diaminobenzene, 8.91 g, which gradually darkens on exposure to light,

.,;so_ - _m.p. 122-123°C. o

© - 3HNMR (CDCly) 3.81 (2H; br s), 5.21 (1H, br s), 6.54 (2H, d, J 8 Hz), 6.82 (2H, m), 7.09 (2H, m), 7.48 (2H, d,

. J8Hz).

i

=

o
w
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: (¢} 1~(4-lodophenyl)-2-methylbenzimidazole

Ethyl acetimidate hydrochloride (6.757 g, 54.9 mmol) was added to a suspension of N-(4-lodophenyt)-1,2-
diaminobenzene (6.812 g, 22.0 mmol) in absolute ethanol (30 ml) at room temperature. After 2 hours, 50 mi of
-ice cold 2N aqueous sodium hydroxide was added and the product was extracted into ethyl acetate (2 x 100
I ml). The extracts were washed with water (3 x 100 mi), dried (MgS0,) and concentrated under reduced press-
_' ..: ... 40 uretogive 1-{4-iodophenyl)-2-methylbenzimidazole, 6.695 g as a white solid, m.p. 136-7°C.
- IHNMR (CDCl,) : 2.55 (3H, s), 7.14 (1H, d, J 8Hz), 7.17 (2H, d, J 8Hz, 7.25 (1H, t, J 8Hz), 7.31 (1H, t, J 8Hz),
'7.93 (1H, d, J 8Hz), 7.95 (2H, d, J 8Hz).

~ {d) 1-(4-Cyanophenyl)-2-methyibenzimidazole

Cuprous cyanide (8.323 g, 93 mmol) was added to a mixture of 1-(4-iodophenyl)-2-methylbenzimidazole
(5.184 g, 15.6 mmol) and palladium (li) acetate (170 mg) in N \N'-dimethyl-1,4,5,6-tetrahydro-2-pyrimidone (15
mi) and the resulting solution was heated under nitrogen at 100°C for 15 hours. The mixture was cooled, poured
.- Into saturated aqueous ammonia (150 ml) and shaken to dissolve the copper salts. The mixture was extracted
60  with ether (3 x 150 mi), and the combined extracts were washed consecutively with water (3 x 150 ml), brine
(150 mi), and then dried (MgSO,) and concentrated under reduced pressure to give 1-(4-cyanophenyl)-2-

methylbenzimidazole, 841 mg, as a white solid.
IHNMR (CDCl5) : 2.58 (3H, ), 7.17 (1H, d, J 8Hz), 7.27 (1H, t, J 8Hz), 7.34 (1H, t, J 8H2), 7.58 (2H, d, J 8Hz),

7.79 (1t (1H, d, J 8Hz), 7.95 (2H d, J 8Hz).
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r:ia-:t.-e .aqueous sodi um bi Car bonate (30 m). The organic layer was dried

(5@894) and concentrated to give a 10 yellow solid which was

rgcrystal lised fromethyl acetate. Yield 2.70 g. [err]NVR [err] 7.03 (1H,
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7:69 (1H, d& J 4I-HW)!razlﬁ01erat)a (1.64 m!, 34 mmol) was added dropwise to a solution of p-cyanothioacetanilide prepared
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pf-peri di no, so ] T ; ([err] alkyl)piperazinyl or

Ne([err] al kan@[NX.;_@;,dagh%,_iBﬁhi,grméy,.i@“:,eR2 Is Hor [err] alkyl and [err]

1% CN, [err] cycroalrkyr, aryl, heteroaryl or a [err] alkyl group, said

[€rr] al Kyl 209r OUpceddidaas thb mefio of S FeikinTrs. 101079165, prcydibaniinG (1894 ij{ 88@insol) was

eac h i ndependeaddey toaabletivh efd-dhiomra-fitpyridine (8C6 g 8leyrimol) inithiaho! (2binty grelahielnxtyre was stir-
r.yl or het er osytrponfieineraet foctsdduré. Therefulting Yellew duspeysionaway pduesd infceHOR mhof ice-cold dilute

hydr Oxy, ‘and [ emmpniavind fitsred. Brechlidofas Reaterwith 160 mi of bailing attiancl, EBled injes, ged fiitrpd 1 give

of-ferr] al kyl N-(bryamephenyii-pain g— itropydditee 2. aehright yeligy pewsier. avpa10-211°C.

piperi di no, 25D EHYMR (CREIS): }311§(=,1|Ha 1§z, o165 (R, 0] 739 ngﬁ%ﬁr&a‘%( &, L KAk $:36 V1H,

. § -4 pheny| ePe@- 8 (1 8)di ne- 2, 5- di yI, and Xis a5 or 6 nenbered aronatic

heteroc C|IC rou contai nin one or npre nitrogen atoms inits rin 43
- y g(b) S-leno-4-(4'-cyanop enyl)aminopyridine 9 9

30 According to _a mcdiﬁcation of the method of Pharm. Helv. Acta, 1975, 50, 188., tin dichloride dihydrate
(56.4 g, 250 mmol) was added to a suspension of N-(4-cyanophenyi)-4-amino-3-nitropyridine (12.0 g, 50 mmol)
in 2N aqueous hydrochloric acid (35 ml), water (180 ml) and ethanol (75 ml} and the resulting mixture was
heated to reflux for 10 minutes under nitrogen. The mixture was cooled in ice, poured into ice-cold 2N aqueous

- sodium hydroxide (400 mi) and filtered. The creamy-coloured solid was washed with 2N aqueous sodium hyd-
.85 roxide and water, and then dried in a vacuum desiccator. The product, 3-amino-4-(4’-cyanophenyl)-aminopyri-
dine, 9.31 g, gradually turns reddish brown on expasure to light and air.
IHNMR (CDCl,) 3:52 (2H, brs), 6.04 (1H, br s), 7.03 (2H, d, J 9 Hz), 7.59 (2H, d, J 9Hz), 8.07 (1H, m), 8.20
{1H, s).

40  (c) 1-(4-Cyanophenyl)-2-methylimidazo[4,5-c]}-pyridine

A mixture of 3-amino-4-(4’-cyanophenyl)aminopyridine (9.31 g, 44.3 mmol), triethyl-orthoacetate (40 ml)
and acetic anhydride (30 ml) was heated at reflux for 2 hours under nitrogen, cooled, then concentrated under
o reduced pressure. The brown residue was dissolved in 1M hydrochloric acid and washed with ethyl acetate
~ 45 (200 ml). The aqueous layer was rendered basic with saturated agueous ammonia and extracted with
dichloromethane (3 x 200 ml). The combined extracts were washed with water, dried (MgSO,) and concen-

frated to give 1-{(4-cyanophenyl)-2-methylimidazo}4,5-c}-pyridine, 6.5 g, as a brown solid.
IHNMR (CDCly) : 2.61 (3H, s), 7.13 (1H, d, J 6Hz), 7.58 (2H, d, J 9Hz), 7.98 (2H, d, J 9Hz), 8.45 (1H d, J 6Hz),

9.11 (1H, s).
50
Preparation 27
1-(4-Cyanophenyl)-2-frifluoromethylimidazo[4,5-clpyridine
&5 - A mixture of 3-amino-4-(4’-cyanophenyl)aminopyridine (420 mg, 2.0 mmol) (prepared as above), trif-

. lucroacetaldehyde hydrate (232 mg, 2.0 mmal), and sodium metabisulphite (475 mg, 2.5 mmol) in N,N-dime-
R eest e : thylacetamide (10 i) was heated under reflux for 16 hours. After being cooled, the mixture was diluted with
: ethyl acetate (200 ml), washed with saturated aqueous sodium bicarbonate (50 ml) and water (5 x 50 mi). The
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35(4: Cyanophenyl ) - 2- net hyI I m dazo[ 4, 5-b] pyridine 5 (a)

R cyanophenyl) 2-am no-3-nitropyridine A m xture of p-cyanoaniline (2.36
d"}"a'rrd -2-chioro- 3-ni tropyfidine (3.g¢g 8 skéiget hanol (60 nm) was heated at
rgff.ux for3 days. The soI|d whlch fornmed was filtered off partitioned
hetween di chl or onet hane and satu- rated a ueo um bi et}
(BQ-ht-): - TIFE9OQE (§¥nhwas ¢ Sﬂd§"%ﬁ° g %3‘ 'ﬁﬁwee ‘;g’” %ﬁ
yel-l ow sol IFoRAPETPIYARL %‘@W&‘t”éf’?‘? SRRV a?'%'"e 7

Ejgrf]] g@ [ eéﬂ% %c%s!,f 31‘17 1 .Slsﬂﬂ)sf‘aﬁ(zﬁ%) a# 738 éz(r?h'.: iz e, és@?ﬁh} J 31;:2.?9 is?rhl .

product ‘was’'converted to 3-(4-cyanophenyl) - 2- net hyI -i m dazo[ 4, 5-b] pyri di ne

i.n.a. nannerg%gh@gz_gus to that described above In Preparation 26 parts (b)
and (c). 1 m no- 2- (4- cyanophenyl )am nopyridine - [err]NWR [err]

6792 (1H, _ SeniWihidazdie pirkike 1, d, J 8Hz), 7.45 (2H, d, J 9Hz),
7558 [( 2k W‘%ﬁ%ﬂz). 20 (c)

(-4~ q/anophenyix)méafmhhmht(myhiam{eéw)ﬁnibdwnedn’mm[hm 26(H)§26] g2 6.0 o) 615 aBFik
ST, 77731 (Janhydridbd10 ril) Fasctivdted binipr, nittbg&rtat (editk forcits hdurS ihg mixtiredwas cadied, phured Iga-2N |
8tt‘6'7 ( 1-H, etlysods Dhiai hydoxBié (100 ) acH lefifoStan)inuted SThekclition wa exiracted wilh dietfipsomethane
f & F-owi Ng GHRTY mitand the Skisecte svep riediMgS O iandI@ncepiratedRder repuced|pressure. Pugificatiopby |
A :conpownd flesh chomatagraphy Kejutior withethyl aeetat@methancle? hﬂﬂ@ﬁﬁ‘%ﬂmwmlﬂt’ %ﬁ’éﬂtwam"’"
su.bst itute one or nore substituents inde ndent ly sele ed f rorq n( %'
48R 10

hal o, [errmﬁ DCi !&e‘?? Bkt L‘m)[’e'raﬁ )aT p.ﬂ! ’2&;:
al'kyl T hi o, 4857} 1-562H\d. d BB J4H. d A (H: ‘Hrr’ and cyano,

H8 henyl fused tq a dioxolane ring; [err] and R2 ar e each | ndependent | y H
ok fers PP alw[ err] and R2 t oget her conplete a pyrrolidinyl,
prerLdl no,, 5 ) , nyI N-([err] alkyl)pi pera2|nyl or
Mw([err] al+att6 y or R2 is H or [err] alkyl and [err]
|s N, [err] RW&#@dmmoatw.uyataste«a;.ﬁarnxtyﬂaﬁe Preb&htioh 28(b}§ Y2.006, @& Ammdhdnd pro-
[ Er r ] alz}<y | pionic anhydride (12.2 mi, 95 mmol) were heated together under nitrogen at reflux for 17 hours. The resulting
T solution was treated with excess ayueous sodium bicarbonate and the product was extracted into
dichloromethans (3 x 150 mi). The combined extracts were dried (MgSO;), concentrated under reduced press-
ure, and the residue was purified by flash chromatography (gradient elution with ethyl acetate/methanol) to give
- the titte compound as a brown solid (510 mg, 22%).
" 30 1HNMR (300 MHz, CDCl,) 1.45 (3H, t, J 7THz), 2.87 (2H, q, J 7Hz), 7.10 (1H, d, J 5 Hz), 7.55 (2H, d, J 8 H2),
T 7.96 (2H, d, J 8Hz), 8.44 (1H, d, J 5Hz), 9.13 (1H, s).

- -Preparation 30

s ' 9_(4.cyanophenyl)-64netltoxy-8-methylpurine

(a) 5-Amino-6-chloro-4-{4-cyanophenyl)aminopyrimidine

A solution of 5-amino-4,6-dichloropyrimidine (7.00 g, 42.7 mmol) and 4-aminobenzonitrite (5.04 g, 42.7
""" 40  mmol) in n-butanol (130 ml) was heated at reflux for 16 hours. After cooling the mixture the solid which preci-
T pitated out was filtered off, and partitioned between dichloromethane {500 ml) and saturated aqueous sodium
bicarbonate. The organic phase was dried (MgSO,) and concentrated under reduced pressure to give the titie
compound (6.31 g, 60%). -
1H NMR (300 MHz, MeOH-d,) 7.72 (2H, d, J 8Hz), 7.99 (2H, d, J 8Hz), 8.02 (1H, s).

" (b) 4-(Acetyl-{4-cyanophenyl]amino)-6-chloro-5-diacetylaminopyrimidine

A mixture of 5-amino-6-chloro-4-(4-cyanophenyl)aminopyrimidine (6.31 g, 25.7 mmol) and acetic anhyd-
e ride (105 mi) was heated at 120°C for 6 hours, and then left for 16 hours at 20°C. The excess of reagent was
s0 removed under reduced pressure, and the residue was recrystallised from methanol to give the title compound

' (4.62 g, 51%) as a white solid.
H NMR (300 MHZ, DMSO-d,) 2.15 (3H, 5), 2.38 (6H, 5), 7.40 (2H, d, J 8Hz), 7.80 (2H, d, J 8Hz), 8.87 (1H, s).

(c) 6-Chlom-9-(4-cyanopt_tenyl)-a-methylpurine

4-('N-Acetyl-N-[4-eyatftophenyl]amino)-s-chloro-s-(N,N'-diaoetylamino)pyﬁmidine (2.50 g, 6.73 mmol) was
" heated at 240°C at 50 mmHg for 2 hours. The reaction melt was cooled and purified by flash chromatography
eluting with ethyl acetate : dichloromethane, 3 : 1, to give the titie compound (1.10 g, 61%).
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0] of [err] bei ng substltut ed by one or nore substituents each
|‘:r'Edépendent |y selected from[err] cycloal kyl, [err] al koxycarbonyl, aryl or
hetefearyl Zis selected fromJ[err] al koxy, aryl[err]al koxy, hydroxy, and
[¥rr] wherel n each of [err] and [err] | &pioatessesd? pendently H or [err]
akKyt - or [err] and [err] -together conplete a pyrrolidinyl, piperidino,

r@rphol ino, pi Peh AdalEVhooRenyNe-frefbi] linRi Perazinyl group; Y is 1,4
piEnyl.ene or - py%%m% or 6 nmenbered aromatic

hef erocyclic gr OUBo@ﬂﬂh&hIQ‘IGﬁ%g%nﬂ{ol)maﬁovﬂhtorréﬂ%aﬂrﬁl@ﬁadoﬂshﬁ)ﬁn hﬂg ertmtil evolu-
ER: 0-310 386 Blughtor Byardgér thd E8aéed) 6-Chidd4-bianshhBf 8 Rethylpirin8 (103(dD3.82 Minbii\eis added in
5L0F6- menber ed Grie@omibr ghd InfetresuiRy/shiny Wad hed@d Gsfef RfiuRifd? 60 MIRBLe® ThdRventWad FeBRIA under
atbfs; one’ or Mbdwedpressaredndihi iRy Gur was disstied MAichiBBMbthahe 05R). TRY Kofdtidh Wi washed
oxygen or sul - withbrine20 m)), diadi(Ma80) gnduphdentratediuyides tedadet bresstid t\bive thOfe coiipolind, @40
sfibstitutents imgi@@¥hdent!l'y selected from[err] alkyl, [err] al koxy, halo,
['é“rr]' and CN;, attNNm@EPe Midh &PBh)c 888 (3Had). 426 434 e)pT.6chRid, dsaamz;mmm d.iJr8HZ)28.92 (1H, s).
nméans “phenyl®or phenyl substituted by one or nore substituents sel ected

f o hal o, trlf___?BIEiE.'bﬁi'ethyl [err] alkyl, hydroxy, [err] alkoxy, ([err]
a[—koxy)car bonyl h and CN, _"heteroaryl” In the definition of [err]
ngans .a 5- or limjdazof Scloytiding | ¢ group contai ning one or nore

héi t d o d fromN 0 and S and which may optionally
b:- ?ngdogg -knbéggeﬁeﬂ—'?b—fﬁ-ﬁw beofi 3 G Whl ch may optionally be substitut ed In

ati | east one of the, é@fra%d( iofyrBé 2b L3Sk o) s 100°C
T T R

méans fl uoro, kdtfafdgra meﬁng%hlem Qeetafe : MetHaRiTRC Y e,
farmula (1a)m Zﬁmmmm. b@u-abez“w(smrs).abeawu suh§ esﬂtlﬁ Mm@%o%
sgbst ituents selected fromnitro, halo, [err] alkyl, err'] al koxy, aryl

(Lerr 1) al koxy, (bra-méthyéiinkdydof4|Si dlpyridireN-dxidal Kyl sul phonyl hydr oxy,

tie fluoronet hyl and cyano; RI and R2 are each i ndependent ly Hor [err]

acH(yI -~ or the twoFgpwiogthe mathodef Ghemriamt. Bgibt 120866t(1068)) & wolutivn pf/ 2-methylimiddzopMys-clpyri-

piper i.di no, 2ordgitelas9042.5ommmdrin3obaaueods Hy@bgeBherakide, (I mi) ane giazial ayetic auld wes étined &J60°C

ar'k'a'n'oyl ) - pi perfor£idays. Thervolatiies v@ge remeyed findentéduces! préssure dnd the Fesidukyas dissalveRin ettsanol and
[err] cycl d@rRYWith sgf nhydrpef eqiasgiury arkpnate, Tpeaqlu]l wag fligredyoffwashed Mithtethandl, @old e fil-

) r@/ or nore s u %ﬂ‘g? uderaefused giesques: The EIP"%!F § purified by Jlash chromatography elut-

Cer 1okl s % i ’ %%’“ﬁg, Bk 1 Tg‘ﬁgwa ¥ e s g A A fyores
3‘-‘“3 o Tt E'J‘ E‘Wt e dlhod, TeREH. P tatne s | i et 0GR o "

(c) 3-(4~Cyanophenyl)-2-methyl|m|dazo[4,5-c]pyndme

A mixture of 2-methylimidazo[4,5-c]pyridine-N-oxide (2.06 g, 13.8 mmol), 4-flucrobenzonitrile (1.67 g, 13.8
mmel), and anhydrous potassium carbonate (13.8 mmol) in dry dimethylformamide (35 ml) was heated under
nitrogen at 140°C for 16 hours. The mixture was filtered, and the filtrate was concentrated under reduced press-

_ ure to give a mixture of 1- and 3-(4-cyanophenyi)-2-methylimidazo-[4,5-c]pyridine-N-oxides.

. 40 This mixture was dissolved in glacial acetic acid (40 ml), and iron powder (1.16 g, 20.7 mmol) was added.
The mixture was heated at 100°C for 30 minutes, cooled, and filtered through Arbacel fiiter aid. The filtrate was
concentrated under reduced pressure and the residue was taken up in dichloromethane (150 ml) and washed
with saturated aqueous sodium bicarbonate. The organic phase was dried {(MgSQ,) and concentrated under
reduced pressure. The resulting crude product was purified by flash chromatography, eluting with ethyl acetate:

45 methanol, 9 : 1 to give three fractions. First eluted was 3-(4-cyanophenyl)-2-methylimidazo[4,5-c]pyridine {415
mg, 13%).
*H NMR (300 MHz; CDCl;) 2.64 (3H, s), 7.62 (2H, d, J 8Hz), 7.70 (1H, d, J 5Hz), 7.98 (2H, d, J 8Hz), 8.52 (1H,
d, J 5Hz), 8.59 (1H; s). Second eluted was a mixture of 3- and 1-(4-cyanophenyl)-2-methylimidazo[4 5-clpyri-
dines (410 mg, 13%) and third eluted was pure 1-(4-cyanophenyl)-2-methylimidazo[4,5-c]pyridine (350 mg,
s 11%).

Preparahon 32

-(4-Cyanophenyl)-2 4 S-tr|methyhm|dazo[4 5-c]pyridine

&6
- {a) 2.6-Dunethy|-3-nitm-4-pyrldone

' 2,6-Dlmethyl-4§pyridone (Chem. Abs., 84, 4811x, (1976)) (52.56 g, 0.427 mol) was dissolved in water (100
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. nore nitrogen atons; and which nmay be optionally substituted with
nor e substituents selected fromJ[err] alkyl, [err] al koxy, halo, CF3
SN or pharmaceutical ly acceptable salt thereof. 3. A. conmpound as
chaimed in claim1 of fornmula (Ia):Ef®s1038¢BR) 50 wherein R is phenyl or
phenyl substituted by one or nore substituents selected fromnitro, halo,

[eri] al KY bty ak 86, Jan@ulhf Yitric 35 (4b & Wa@%} B dropwise! The ndkufelvdsiebdled if 184 fol 45 minutes,
akkyd sul pheﬁwdmn o hle®ibi erystdid v rmara) ¥dhe @it adiie Water, arislidkedPdiFho bR 3,6-difefiyl-
each i ndepapgihd dirat s, (4679 , 509 Yhis matertall @as aifdecOh PoHRss BRYmiGre joDkMRE sulphuric

t: ésgei her t 0 abi@®28mi) afdfiming hitric 8did (g1 mi) BtirgoRi térAbertture, BRY thd vaikture Was ba@E toAD0°C)ahd held
Ne(( [ err] akesfor spr2meirs.ahaixtue wablpéréiont icelakidralydlijedilti eataated ugbeoys prtgasiur bar-

oT- [er r] i sordte0The[pals ydllovasdtiy whichipebcjpitated|wab Sitefelioff freliprabeddryacSonliét kexttactorany éxtracted
Hist' ‘er'oar y - edth boiin§ &oprdpaadl KThe dsopropansiunas renouédthdéryreducsgl prassunolo@ivs thesitie carmpodrg,
sbl ect ed frasmwd %) cycloal kyl, [err] alkoxycarbonyl, aryl or heteroaryl;
[gr.r] is [MNMR(SDDIM)hMﬁOMWQQJBH]ShIZKy'KW aBI(1i.s).a 5 or 6 nenbered
aronmat i'® het erocycic group containing one or nore nitrogen atons in its
rng.; 44  (b) EChioropithdimetiay-Boitrogyridiee ri ng may be optionally fused to a benzene
r¥ing- or to a further 5 or 6- rrenbered aromatrc het er oc clrc rin contar n| ng

ohe or m)re ak 67%%“&??9‘#1% Treé"

geagentwas

cont ai ni ng ﬂ“'?t' utio

s@bstit! te Ebg% ::igun t eag%ﬁzo 8. erw a p gg%&%zﬂg;f hwzs ]
pre

.ere%vQ Elje 'Ej? 4 and [err] is

aFkoxy, rgtr

A~Cﬂrrpound

and. R2 areqyq

|ndepengentl§MH SP err 3; ﬁé@" %rthe tvvo ar oupsz may be j oi ned

tpget hertOiﬁgl@égah&héﬁ@%h&i@&ﬁr@thﬂ-h@rﬁbﬁ;@mﬁu ch theyare attached a
pyrrolidiny prperidrno, norpholTno, piperazinyl, or N([err]

atkyl') pi per aza soltiorgsf @utBioro@(tekintethys-3-Afopidiie (.60 g, r52£5|rﬁii|dI§133d Samidobehzonitiec@2pgLUNd
atcordi ng 525 mal) Imethanal (160vhi) wis stirédat Lbm @mperatmfbra & ouss, THeabent wasremoved under
ri'ng- susst rdduded girelssurénariddhe Bsidud was fssalved inadichiorathiethgnet (200omly, aoth washbd wittesaturated
piecedi ng. edumpyemodium higarkohaté1PEmIR Thevrganio phese was drigd (Mg$9,) and sancentreiethandyrridansd |
2ZEASdi uom@ﬂ%m agump yhictoysts crystallised bmdﬂngﬁthgﬂmm&mdswﬂo;bngfﬂmmummm
dgcor di ng edid AP go i) wes fitgeed off andedphin vacue mps!7 11 72°Gih CHE‘{ err] is r| d-2-y
AETOr 6- methh M fmamz-z@c:m (3H, §) TGP, R)B98 (1H, slp7-35(2 Hmhmz Fdz-lprw
5:“mat hy?"t hf? 2-yl, 5-methyl oxadi azol -3-yl, 5-methylisoxazol -

~ (d) 3-Amino-4{4-cyanophenyl)amino-2,6-dimethylpyridine

;-;-'.i__.__'._.:. wem o« . A solution of 4-{4-cyanophenyl)amino-2,6-dimsthyl-3-nitropyridine (5.00 g, 18.6 mmol) in a mixture of
: -.. 8  dichioromethane (20 ml) and ethanol (100 ml) was hydrogenated at 20°C over 10% palladium on charcoal (500
i " mg)at138 kPa (20 p.s.d.) for 3 hours. The catalystwas fiitered off and the solvents were removed under reduced
I pressure to give the titie compound as a brown solid (4.20 g, 94%).

TH NMR (300 MHz, MeOH-d,) 2.39 (3H, s), 2.62 (3H, s), 6.98 (1H, s), 7.11 (2H, d, J 8Hz), 7.62 (2H, d, J 8Hz).

4 (e) 1-(4-Cyanophenyl)-2,4,6-trimethylimidazo[4,5-clpyridine

A mixture of 3-amino-4-(4-cyanophenyl)aminc-2,6-dimethylpyridine (4.20 g, 17.6 mmol), acetic anhydride
(12.6 mi) and acetic acid (12.6 ml) was stirred at 100°C for 16 hours. The excess of reagents was removed
under reduced pressure, and the residual gum was dissolved in water and the solution was rendered basic by
45 the addition of concentrated agueous ammonia. The white solid which precipitated was filtered off and dried
' in vacuo to give the title compound (4.06 g, 88%), mp 260-262°C,
1H NMR (300 MHz, CDCl,) 2.60 (3H, s), 2.65 (3H, s), 2.90 (3H, s), 6.81 (1H, s), 7.55 (2H, d, J 8Hz), 7.96 (2H,
d, J 8Hz).

"~ 80  Analysis % :

Found : C,73.57 ; H,56.37 ; N,21.63 :
CisHyN, requires : C,73.26 ; H,5.38 ; N,21.36%.
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3~ t* benzoth| azol - 2-yl ; 5- et hoxybenzot hi azol - 2-yl or

1~3¢et hyI I m dazol - 2-yl . 8 “A conmpound according to any one of claims 1 to 6
f‘ivvhlch ferr] i's Hand.[err] is H, [err] alkyl, pyridyl, thiazolyl or

1 {phenyl)ethyl. 9. A conpound accordi rﬁgot-'ﬂDWMne of cI ainms 1 to 8 in

v»bH ¢h. X is an oxazolyl or thiazolyl group optionally 30 substituted with
ug to two [err by mhsgroups or an im dazolyl group optionally substituted
Wlth a [err] alky 3 group and fused to an oxazolyl or thiazolyl ring.
16, A corrpounduas)&qn-@fhmglemﬂ)aﬁmn@mﬁz.eﬁanﬁdeal ne 1 to 8 in which Xis a

"? 4-triazolyl group optionally sub- stituted with one or two [err] alKkyl
grroups, or an i m{tiad{1yHhenyretuip3-betdbiuanamiidey(J. Qhirs.tEnp.atd 1984 20, 029) (4c20tgh20ammol) was
[&rr] al-kyl gr diegolyed emmmw%;@amapmtmwms was{ thanybubbigdithrbugh the @pigtion for 6

gizoup. and f usebioursoThe splvans wassemavedyupder griduged pressgs toqbfymemlecmmeouml#gwmmmwmgz(4 00

bg ~subst i t ut edg9.i¥h whieh sauldde uspd dirqeilyt in the Hanizech fgpctipraithput firtkeseyrfigationp ;. or a

pyri-dyl group optionally substituted with a [err] alkyl or [err] group. 11.

Agiconpound “dc Bgaﬂﬂgn—ei)clalmQOr 10, in which X is

2&methyl i m daz ] dazol 1-yl, benzim dazol -1-yl,

2&imet hyl benzi -1,2,4-tri azol - 4- yl,

=L rif ] uoromet hyl &q[tﬁgrib n{:]»ﬁﬁéer( %"mﬁ* , 2:4-dim um chlorjde (3 g, 25 mmol) and potas-
zbutyl ani dgzol 2 h th Jﬂﬂ?id?r)‘ugﬁ&yaﬂé'@foyhhom Most of the

2, met hyl i m daz ant wa 7 vac residue was partitioned between ethyl acetate and brine. The organic

2%.ethyl i m dazofg 5353&&3%{ (n‘l neSnubhisul phate) and evaporated a yellow solid. Crystallization from hexane/ether affor-

7=-met hoxy- 2- neuduyl parsiydivaabifb.(26 glspyy. i m d- 3-yl

2zmet hyl I mi daz e{NMRSEDEIpYriter@tied: 325 and 241 @aénrannatdmmmbﬂawérﬂ 750¢e]apryzru d; Jl= 9Hz).
2, #A-.di met hydei m dazol -1-yl, 2-methyli- mdazol-1-yl,

2;:4, 5-t ri net hyPieparation 85 - l-yI , 4-methylim dazol - l-yI , ‘2-met hyl pyrid-3-yl,
2,6 di met hyl pyri d-3-y| u 3,5-dinethyl-1,2,4-triazol-1-yl,

4=nmethyl oxazol thyli - i “ i azol -5-yl,
65‘-thyllmdazo[12bth|azol or4neth|th|azol

compound ac®or dj I ba Qrace&nprapfrﬁrefaramlaéwaq fallowed byt teﬁlp 5 5l ||n tgglfin!dgz%lium chloriél_ezlhsteéd
:4 dl hydro 3- e heﬂﬂemtn was obtained in a 22% yield. )

Z [ 4-(2- net hyl ﬂ'ﬁ%@%% m&gﬁg&ﬁ{SW)"%ﬂ@Hyﬁs(“S“TW(JZ%W 789 Fed'5860y1 1 py
dlne . 4-(25chl aro enyl) 1, 4- :

dir h}ydro 3-e __‘% Qy%@cﬁg%g-yé] - met hyI 2-[4-(2-nmethylimdazo[1, 2-a] pyrid-3-yl)ph
eyt 15 [ N( 2- Py i ne,

4&(2-chl or ophe - 54)%39 {" ¥ Lr%mg carbonyl -6-nethyl -2-[4-(2,4,6-trinet
@F‘l-‘m dazol .5 Glrneyarb&durl oéﬁlﬂ%l%@%wé“ﬁkv‘eﬁb%h ¥4 hind oP2AB ¥k Byinlidkdhem cMride
4.(2-chl or ophefhal oz A-ziifetRyirtidazoan® EHIGSY, G R 128 Ritle s BBtGIRSH in a PR yield.

2z[ - 2- met hydsi MHHMROCHCID(rtdr BY) | 11851238 ana 228 ?aéraﬂ 4); fiad i €24 yén 8y b, earamoy | |
pyrldl ne. 13. A resolved optical |Isomer of a conmpound according to any one
of. the precedi Pgpatdtian 8. 14. A pharnmaceutical conposition conprising a
cgmpound accordlng to any one of the preceding clainms and a

phar maceut i cal g-{A-cyenopenyl Widy(dinet or carrier. 15. A corrpound according to
any one of #he precedl ng cI aims for use in medicine. 16. Use of a
conpound accor d| ErButylghium {1-&ypetar &t pepiage) (i8¢ drb 2@ 'Eq')éf‘laﬁﬁdd%f’m%{?ﬁ}? 8 8Yrigd sohgion of 4-
redi canent f or o ewe's'{er{%ms 354 ampidin gnhydravsfetiaydrofiai 0} ) wiger @ nitiogayatmogahere at

C.‘DTYD du md of forf mﬂﬁers rring for 261 r?unutes at this temperature a solution of dry zinc chloride (4.62 g, 33.8 mmol) in anhydr-

45 ous tefrahydrofuran (565 ml) was added via a cannula and the stirred solution warmed to +10°C over 10 minutes,
whereupon tetrakis(triphenylphosphine)palladium (0.5 g, 0.43 mmol) and 3-bromo-2-methylpyridine (3.19 g,
18.5 mmol) were added. The clear, red solution was then stirred under reflux for 5.5 hours.

On cooling to ambient temperature, the reaction mixture was concentrated to ca. 50 ml under reduced
pressure and the residue partitioned between methylene chloride (300 mi) and a solution of ethylene diamine

50 tetraacetic acid disodium salt (8 g) and sodium carbonate (10 g) in water (500 ml). The organic extract was
separated, dried over magnesium sulphate and concentrated to a dark oil under reduced pressure.

This oil was chromatographed on Merck 60 Kieselgel {(Trade Mark), eluting with 0% —~ 100% ether in
hexane. Product-containing fractions were combined and concentrated under reduced pressure to give the title
compound as an oli (0.6 g, 20%) which solidified on standing.

65 'HNMR (CDCl), inter alia : 2.52 (3H, s), 7.26 (1H, m). 7.48 (2H, d, J = 9Hz), 7.63 (1H, m), 7.78 (2H, d, J =
9Hz), 8.58 (1H, m)
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: .310 386 Bl [err] 10;(IV) wherein Y is 1 ,4-phenylene or

r, dine-2,-diyl and R,. R3 and X are as defined in claim2 or 3. 15 d ai s
For ‘t he fol I ow ng Contracting States: ES, GR 1. A process for preparing a
gonmpound of formula (1): 1 0 Epo3to3seH: [err] wherein R is phenyl or
Bhenyl "substituted by one or nore substituents Independently selected from
Bttra, hal err] alkyl, [err] al koxy, aryl[err]al koxy, fluoro[err]alkoxy,
[,,izarr] al kyﬁﬂéﬂ——%—%rr] al kyIsuI phonyl hyd- 35 roxy, trifluoronethyl and

¢yano, or enwl e X0l ing; [err] and R2 are each
isndepende h o % ?',e e% o and R2 together conplete a

pyrroliginyl , QiR de 9! fﬁ% sangemrnaryrna NalolEbtadhydrofuran (20 mi) was
at kyl )p' pe d%zatex neas 16 dfhadh Ml s(@b %éﬁrﬁ:br?éﬁ agr@éaa,stanrn iRgih anhydtous OF
[err] tréhdtofu@h {15 mrr)%n@h nif-Ger dtm&sp dfiux @inperaturl StiRhP@ds)cbntifedt i |

a,l kyI gr ou,a,ammdonharrro],r al kyl group or [err] bei ng substituted by one or
fEbre subst i t @ARbSingB aMbibrit ebRperatiRNd sojutisredf 9 kifekhiofideTa. i 6,30 Inmoly il adkykdrous tetrahd-

I_Z_e L1 |__ab KOomfuranidoan)was addegho the stifved resctien riytktire fia banhnals ftiokeady addition feetrakistadhlanyky
an @Lﬁr y| [ eptobphink paliadiuny (0.5g, 17 fmoh emlyd svivtionoof 4dymblkinzomitrly @-34l )13, masaijdn abhydsoua 5
@r. 6. nenbewkeghydroform (s nl). Mixt reactianymiktire wes slitrpd &t efitcfori hogr. one or nore nitrogen
atons i n it s Onicoding talambibnt temperatam)thdreadtiorsuiture waspajitivned between mgthpenetchiogide (200
fur.t-her 5- o evdmsaiyionotietieperianingtelrasceticacid disodiumsalh(@ chasd sediu gatporate(10.6) imeates
ii-tT-ogef -al6Bhm). Tharsgasic exgrclvas sepsmied dnestqyrr@@msm svlmg@nmwmq lgr'd%rr%iaoed
gont ai-ni ngPraIUD or sul- 45 phur atom and bein opt | on

Shbstituted @Q?BB%"PM’G@EF%K‘?*‘GQ%M I° ﬁ%r r]

ﬁ‘ﬁ?
Secop! l[olereZ’ iy FT?G '°°" 2&"’? 3”@;‘8 e ﬁ . ne
decept ah i §)eﬁ ?n%eﬁ fin! )“‘i aﬂ@éﬁ

@f- -nore su} St Iuororreth’

hydr oxy, [err koxy ([err] aI koxy)car bonyl , sul pham)yl and CN, 50
'=het er oar Yprepdrdlioh 8 definition of [err] neans a 5- or 6-nenbered aromatic
et er ocycITTEgT'ZTU'p‘cont ai ning one or nore heteroatons i ndependently

§e| ect g fs@evbhopRenginalmethatdzedi ch may optionally be fused to a benzene
#-hg-and which may optronalTy be substituted in at |east one of the
fet'erocycl i c Aatbdftws-prhsbMRERDE oMmiamES ((18/mIPT5MM) ald4-@-biornld R dxbprspyhinsoniriecp.ed
£r om [.er r]g,aldem)) wais thedied t6 1208 il 2 hbuad. BlterBAling; dibhidroridlhane (15 @il)aand Batara®d ajueduddo,
I:n vvhr .ch asodiombisanhehatsf (10 i) werb addedHiia organic @hgse watisepiratbd) kinad| (magnkesiym sulhate) and
I@t oestier. thésdventreniayed unddryedaged pressumdalyidid 4 @of et anariedstyeliowisalidf e produebwas purk-
Gon"pou nd offed by silipg g8l clipipatography, eluting with dichioromethane to yield the tite compound (0.29 g, 47%) as a

. pale yellow solid, m.p. 120-121°C.

. ...~ Preparation 40

" 5-(4-Cyanophenyl)-8-methylimidazo[2,1-bjthiazole

A solution of 4-(1-bromo-2-oxopropyl)benzonitrile (1 g, 4 mmo!) in n-butanol (3 ml) was added in a single
portion to a hot (110°C), stirred solution of 2-aminothlazole in n-butanol (3 mi). After refluxing for 2 hours,
triethylamine (0.5 ml, 4 mmol) was added and heating was resumed for a further 2 hours. All volatiles were
evaporated and the residue was chromatographed on silica gel, eluting with ethyl acetate : hexane : dieth-
ylamine (5 : 14 : 1) to afford an off-white solid (0.34 g, 35%), m.p. 88-91°C.

Preparation 41

_ 5~(4-Cyanophenyl)-2,4-dimethylthiazole

A solution of 4-(1-bromo-2-oxopropyl)benzonitrile (0.9 g, 3.83 mmol) in toluene (2 mi) was treated with

: thioacstamide (0.6 g, 8 mmol) followed by pyridine {(0.45 ml). The mixture was warmed to 100°C for 1 hour,

" &0 then partitioned between ethyl acetate and brine. The organic layer was dried (MgSO,) and evaporated to a

vellow off. Chromatography on silica gel, eluting with 5% ether in dichloromethane, afforded a pale yellow oil
which crystallised (0.52 g, 84%), m.p. 108-110°C.




fEP 0 310 386 B1 [err] wher ei n [err] is [err] alkyl or

a;;y_"[err]al kyl . ' (rrry 2. A
pif ocess according to claim1, In which the conpound of formula RCHO, the
¢onpound of formula (1) ‘and the ket ocER @3103B4B) are heated together at

6@ ferr} in an organic solvent. 3. A process for preparing a conpound of
formula (1) asp%faugm in claim1, in which a conpound of formula 15 (I1V):
[igr.r]. wherein andYare -as defined in claiml1 and [err] is [err]alkyl
graryl ([err] &ghanoptnystxastidihizbokh aconpound of fornula (11) as defined In
c~| aiml. 30 4. A process accord| ng to claim3, in which the conpound of
fiorul a (1V) | 4-SpamopiEn) iazple-thiolcor n- pound of formula RCHO and a
Ketoester. of formula (I I) as defined in claim1 and the conmpound of
fiormul.a (1V) 5. Msqhtiene &-{i-bremast-enoprapybeenganiiiiieid £5 0.1092 mrl) io abaolyie stharahBRimb wesradded
formul a RCHO amw n@uwéf%%wrsueﬂen#m%ﬂmo ym dithiogarhamate(2-2 ¢,-02imof) in abegite ghanc!
#cohol and pi@p mﬁ'ﬁ'@em@m re fiieq faran addifional 24hoyrecThe seactlon mixture

vapor at ed %35 ‘”” lko(tgeg ?“P @H"\'M‘ Ffe ‘E‘?’ess‘l"?F et ext-
ahd_recryst al I_';‘j“g Wg’ 198' :Eﬂ’%“fmi\z“ gﬁ?’ﬂ 'B’F'Hﬁfeﬁ'" yacyo.
V) and t he "CHRRBLA oPgang ¢ dohgave; ecf' ?/\frf’ ound of
formula (11) | n¥§HBhyn 4 g the conpound of fornula (1) which is
lgeeover ed- Qy M drying in a vacuum 6. A process for
preparing a conpeuseginedel ¢ @f Watladded4da Edifibr of R BFaRlidtoffta) (1 i@rsrnlmozm dbadhute‘etRénd! (¥R
defined In cl aiyahdthe Whétants HoRBP4t B®E fn an Qlbtidva Br 8 HoMEIARSHIEIIRY to briiéhtieMpdratire dither
défined in cl ®afeylNidk@l (V) iwabladded & tHa@au286h ture b ihelisdia it Reate Bt 80PEin B BiCRVEs 0N
aﬂ cat al yst 5 Qdditional 6 KoursA\THiRrex@id $nbduds wad thefitede 8 throBghtastpe amiihediltrafe @vdptratad foldiyhess.
B5.47 = ER 0 TBd@sid@avaBasfchromatographed (Merck 60 KieselgeD— ethyl acetate | lerank : diethylamine, 25 : 75:

S . 2) to give the title product as a gum which solidified on standing (0.36 g, 35%), and was used directly i in Pre-
paration 19.

Preparation 43
25 ’
Ethyi 2-(2-methylimidazo[4,5-c]pyrid-1-yl)pyrid-S-oyl acetate

{a) 4-Chloro-1-(5-ethoxycarbonylpyrid-2-yl)-2-methylimidazof4,5-c]pyridine

. ap 4-Chloro-2-methylimidazo[4,5-c]pyridine described in C.A. 79, 105515f but made by the method of Chem.
Pham. Bull, 12 (8) 866-872 (1964) {3.34 g, 20 mmol), and ethyl 6-chloronicotinate (3.74 g, 26.2 mmol) were
dissolved in N,N-dimethyiformamide (42 ml). Potassium carbonate (2.76 g, 20 mmol) was added and the reac-
tion was refluxed ovemight. The reaction mixture was cooled, the solvent removed under reduced pressure
and the crude product purified by flash chromatography eluting with ethyl acetate, Fractions containing product

‘35 were evaporated and the resulting foam triturated with ether. The solid was filtered and dried under reduced
pressure yielding the title compound as a yeliow solid (3.2 g, §1%).
1H NMR (300 MHz, CDCl,) 1.47 (3H, t, J 6Hz), 2.84 (3H, s}, 4.56 (2H, q, J 6Hz), 7.38 (1H, d, J 4Hz), 7.59 (1H,
d, J 6Hz), 8.25 (1H, d, J 4Hz), 8.63 (1H, d, J 6Hz), 9.36 (1H, s).

40 (b) 1-(5-Ethoxycarbonylpyrid-2-yi)-2-methylimidazo[4,5-clpyridine

A solution of 4-chioro-1-(5-ethoxycarbonylpyrid-2-yl)-2-methylimidazo[4,5-c]pyridine in ethanol (100 ml)
was hydrogenated over 30% palladium on carbon (3 g) and magnesium oxide (0.8 g) at 50 p.s.i. (345 kPa) for
_ 30 hours. The mixture was filtered through Arbocel filter aid and the filter cake washed with boiling ethanol (6
45 x50 ml). The fiitrate was concentrated under reduced pressure yielding the title compound as a white foam,
(2.75 g, 96%).
1H NMR (300 MHz, methanol-d,) 1.51 (3H, t, J 6Hz), 2.83 (3H, 5), 4.53 (2H, q. J 6Hz), 7.70 (1H, d, J 4Hz), 7.92
(1H, d, J 6Hz), 8.43 (1H, d, J 4Hz), 8.72 (1H, d, J 6Hz), 8.97 (1H, s), 9.32 (1H, s).

5  (c) 6-(2-Methylimidazo[4,5-cJpyrid-1-yl)pyridine-3-carboxylic acid

1-(5-Ethoxycarbonylpyrid-2-yl)-2-methylimidazo[4,5-c]pyridine (2.75 g, 9.75 mmol) was dissolved in
ethanol (15 ml) and 2 N aqueous sodium hydroxide (5.8 ml) was added. The mixture was stirred for 3 days at
room temperature and then the solvent was removed under reduced pressure. The residue was neutralized
55  (pH6) with dilute hydrochioric acid, and the resulting precipitate was filtered off and dried in vacuo. The title
compound was obtained as a white solid (1.70 g, 69%).
1H NMR (300 MHz, DMSO0-dg) 2.70 (3H, s), 7.58 (1H, d, J 4Hz), 7.93 (1H, d, J 6Hz), 8.36 (1H, d, J 4Hz), 8.58
{1H, d, J 8Hz), 8.96 (1H, 5), 9.18 (1H, s).
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1%}1&1erelnR [é'rr], Y “and Xare as defined in claim!| and each 01;] [err]
aiﬁii'_’."["ér r] is independently H ord[ err] al kKI ! ﬁ(r) Rgi Sg(rja[zﬂl;} E)?gﬁﬁ(?re”]
Bl éte a rrolidinyl, piperidino, _nor pho o, _ !
;E.EE: ﬂoieperg>21i nyl gr oﬁp, whi ch conpepsemaseacti ng the c_orresponﬂl ng ag' gug‘;]
fie_formula defined In claim6, or a reactive deri- vative of the aci

& an. aci kil SHTEORI 3 ine.of forrnula [err]. 8. A
=500, 8¢, O (@IEOT3 Ganetijhcidb TR, ELSJ; y as given In claim31 which

a [

';,.1 L g - a chT'pOU O U “ . i

gg?rgffzefs(): egéprar Iygnglﬂmﬁrs-cjpyﬂd-q-yl)pﬁiam&d-cé}ﬁoxﬁﬁr A a(5()V},,g) [\l ]cfé’%p?"‘% fn\r,,MdE’yh 2

¢8npound  oHichioromathene [1awily aid laBrcRiomielke mbﬁﬁMN-dinetﬁW&mXﬁﬁé g.sﬂwEJPwere dd HEmMbttng
ponl o ind e

—

iaim 1 5an e nicated ptapan) tempétatiire F 1 Aduy YIBIAR 4 s n -
%E%I(:'Pailmag%w[?s%wWﬂgh;q;ﬂworpmmade.of formula (V) I's prepared : 29
2 eom 'p0uhd E4 Rotsepivm malonAts (57 @6) iasisudperided indf. tetfalydlofiiksh (1 ﬁn)%@ﬁf«'ﬁ&péﬁﬁg&ﬁ- 9
£ ¢l ai m 9SSR chieriderin THRL1 2 edded IThe Suspensioniivas soMtatedifér 12MER VR a RomdgBibal 4did
t‘Q ..':e ther aWtion. This a(mjmgﬂrrirfg@th%@pmsimasnﬁﬂwﬁmiMd4M]pﬁldalLﬂbﬂm-3&r chioride
kﬁ?o ‘acl or ingichl rixjure-peas giister! Atsepm tmpsraireriorl1/2:irotr. R wastysapOGrBAWH 1 N hyd-

Yor it : I

H
S

'G:'f'f'Ol"rTm Yas 2Y¥: 1 re of enol and keto tau L. s defined in claim
dhd a GenPemNR dﬁ"&l,:‘?.l& L%ﬂf 2 fld%t’%j@ x;f)’ 1\6@%“%1%1-3&{2%”?)@ B-80 HI&2 B, @) :Tet0(t, Of
L 12, A phoos? #1786 408 b»g&f- 82 (h2 8 3, 4 =56 /8.37( 8Mdm{’&z)d\3-4?ﬂﬂm) BEUGRHId a
) it a (-IJ“&’Q'W(W@ME ;b.!sﬁ&%%);g?.a a’%’é‘sgﬁ’-um carbonate in an anhydrous
P-Ral cacet ophg‘g‘ne i n tioﬁngrgfsepg”ml aP [orr] 48 EP 0 310 386 BL which
golvent t 4 conp : : -
fﬁg];’ﬁ% ré?f{’emﬂh a conpound of formula [err] in the presence of sodium

Bydri de, anaphényiS4-thetviimidazo[1,2-alpyridine

S 1 @84 adjysted taipHepith saturhiad Radbim Liarbdnate} Thdaduboud 0
3 am nobut ; dg e mi), the gomtiingr, dried avesr inagnesiurs sulghat N d
En whi ch t ved u&%@@ﬂ?ﬁ%&ﬁnaﬁgm@:ﬁ? compofr;l% as a palé\@d il d40wigf 68%31 NC

- (a) 4—(1-Bromo-z-oxopropyl)benzonltrile

Bromine (5.28 g) in dichloromethane (80 mi) was added dropwise at 25°C over 1 hour to 4-(2-oxopropyf)
benzonitrile in dichloromethane (85 ml). The reaction mixture was stirred for 1/2 hour after the addition was
- complete. The mixture was washed with brine (50 ml), dried over magnesium sulphate and the solventremoved
‘under reduced pressure to yield the title compound as a pale red oll (7.55 g, 96%).
~~-JHNMR (CDCl3) : 2.41 (s,3H) ; 5.24 (s, 1H) ; 7.61 (d, J = 4Hz, 2H) ; 7.73 (d, J = 4Hz, 2H).

()] 5—(4~Cyanophenyl)-4—memy|imldazo[1 ,2-alpyridine

A mixture of 2-aminopyridine (178 mg) and 4-(1-bromo-2-oxopropyl)benzonitrile (450 mg) were stirred in

- refluxing ethanol (2 mil) for 5 hours and then the ethanol was removed under reduced pressurs,
.85  Dichloromethane (15 mi) and saturated aqueous sodium bicarbonate (10 ml) were added, the organic phase
_ was separated, dried (magnesium sulphate) and the solvent removed under reduced pressure. The product

was purified by flash chromatography over silica gel eluting with ethyl acetate to yield the titte compound (180
mg, 41%) as a white solid,

THNMR (CDCl,) : 2.47 (s, 3H) ; 6.84 (t, J = 4H, 1H); 7.25 (d, J = 4Hz, 1H) ; 7.62 (d, J = 5Hz, 2H);7.86 (d, J
=4Hz, 2H) ; 8.17 (d, J =4Hz, 1H).
Preparation 45

2-Chlorobenzyl 4'-(2-methylimidazo[4,5-c]pyrid-1 -yl)benzoylacetate

A mixture of ethyl 4'(2-methyl imidazo[4.5_c]pyrid-1-yl)-benzoylaeetate (320 mg, 1 mmol) and 2-chloroben-
zyl alcohol (710 mg, 5 mmol) in toluene (5 mi) was heated at reflux for 20 hours. The solution was evaporated
and the residue was purified by flash chromatography (elution with 10% methano! in ethyl acetate) to afford a
colouriess foam (300 mg, 72%) mp < 40°C, Analysed for 0.5 H.0.

Analysis % :

" Found : C,64.14 ; H,4.38;; N,9.55 ;
. Requires: C,64.41 y Hid 47 : N,9.80.
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yI'ene and, X, Z and halo are as defined in claim1. 5 13. A
grocess accordl ng to any. ‘one of claims 1 to 5 or 8 to 12, in which Zis
&Hhoxy, met hoxy or benzyl oxy opti onal lé substl tut ed by halo. 14. A process
§CCOI‘dI ng to any one of the preced| ng et Bln which Ris 2-chl or ophenyl ,
2+tri-f - tuoronmet hoxyphenyl, 2,4-difluor ophenyl , 4-cyanophenyl or

1:-3- benzodi OoX Blepata QM |. 5. A process according to any one of the preceding
C:{alms in which R |s p: r|d 2-yl, 4- or6-nmethyl pyrid-2-yl, 10

t_hl azol - 2- yl , 3-44-Cygpophenyy-2-methylimidezaid.S-blpwitline 5- et hyl t hi adi azol - 2-yl,

5t net hyl oxad| aol3 3" 5- et hyl i soxazol - 3-yl, benzot hi azol - 2-yl or

Het hoxybeﬁzo@ﬂ&ﬁm&_&éﬂﬁmﬂﬁm dazol 2-yl. 16. A process
dccording to any '"CI ai H,
ol i qiﬁ,iig” o &mfmﬁﬁ it

tO any one Of W&E? lirh Bigat anl aer égﬂe (ﬁg Hea
group -15 2Pl i wiieh

i dazol yI %-WR« W, EEAda\k ) Fﬁ ﬁglfzf—"‘r'é (2ﬁ4d %'9&&’)'551{(“[4 Qi 2y, 862
g7 eup and fusaq Jgaﬁg 1@){;@(@4 or thi azo ylI'rin process accor
Fodny one of  Chrfis Produbt v c&tﬁeﬁe@ td’m-@jhn3iahb:@l)@-n%tt@l»ﬂn‘d&io[«%aiﬁ?&yﬁblné}ﬁ £ Bnner analogous

5'50“0“8' 1y SUchaﬁ&ds&rlﬂécﬁéboWlﬁhregd?ﬁnoﬁ)féedan@(b j&aid). al kyl groups, or an
#ni-dazol ylgsgr oup optional | tituted wth up to three [err] alkyl

gr.oups, or Op(b)DAﬂlhb-x-(dsthﬁbhdnyﬂamﬁiopwdui‘e a-[err] alkyl or CF3 group and fused

ti0.a benzene or pyridine or 20 pyrimidine ring which may be substituted

wth at | east‘l'lblll\/ttz (F 6.82 Ky} ddp 4 ped § Hiz) . 18d K dgNﬂpb 7:45@2H, &, J8Hz2), @B (3gk duyPHz),

optional |y sub8%{k, 2hith a [err] al kyl or CF3 group. 19. A process

&ceording #0 any one of clalms 1 to 16 |n which X is 2-nethylimdazo[ 4, 5-

#lpyrid-1-yl, 4-Cyanophe thyligyidagpld

g_ {nﬁ[ P?/lug?grzém dazo'cmaé%&g ).57 3(3](ﬁ§ és inzgﬂl-rzé.l’l%b[ ﬁzdo.! 9Hz))994 (2H, d, J 9Hz), 8.07 (1H, d,

Ebutyllm az'o- 1y| 2- et hyl i mi dazo[ 4, 5-b] pyrid-3-yl, 25

- et hyl - m dazo[ 1, 2- a] pyri d- 3- yI 2-ethylimdazo[ 4, 5-c] pyrid-1-yl,

imthoxy 2- Ngy Jlmdazo[45d]pyr|md 3-vyl,

Z-nethyli mdazob'f4 5-c]pyrid-3-yl, 2,4,6-tri rrethyl i m dazo[ 4, 5-c] pyrid-1-yl,

‘A 4-di met hyl i glagizieh evbvitlowirg cHiﬁHth& §iatkaz T, BEYEH, DE, FR, GB, IT, LI, LU, NL, SE

o ngt-hyl-i m dazol -:1-yl, 4-met hylim dazol - l-yI

‘2- et hyl pyri d- 31yA comedad ef ey pyr i d- 3-yI

-di methyl-1,2,4-triazol-1-yl, 4- nethyloxazol 5-yl,

<-dimet hyl t hi azol 5- yI', 6- met hyI i -. mdazo[ 1, 2- b] t hi azol -5-yl or

'Zi”rret hyl t hi azol -5-yl. 30 20. A c%%s aGeoy Pding to any one of clains

1t050r38 9 or 10\/\/nere|nthecoR§p fom.da(l) l's

&-(2-chl.orophenyl) -1, 4-di hydr o- 3- et o‘%yca -6-nethyl -2-[4-(2-methylimd

azo[4 5-c] pyrid-1-yl)phenyl]-5- [N (2- car banoyl | pyri di ne, 4-(2-

chl or ophenyl ) -1, 4-di hydr o- 3- et hoxycarl‘} 3y| “nmetth¥l - 2-[ 4- (2- net hyl i -

)l dazo[ 1, 2- a] pyrid-3-yl)phenyl]-5-[ N (2- Byrl dyl ) - car banoyl ] pyri di ne,

&=(2- chl o®phenyl ) - 1, 4- di hydr o- 3-

-‘ét‘hoxycar bonyl - 6-net hyl -2-[4-(2,4,6-trinethylimdazo[ 4, 5-c]pyrid-1-yl)pheny

TT=5-[ N-(2-pyridyl)carbanoyi]pyri 35 dine, or

#-(2-chl orophenyl ) -1, 4-di hydr o- 3- et hoxycarﬁdnyl 6-nmet hyl -2-12-(2-nmethylimd

azo[-4,5-¢pyrid-1-yl)py- rid-5-yl]-5-[N-(2-pyridyl)-carbanoyl]pyridine.

21, A processwiafeh® 8 piedyl bipherdyPdubatifited byond/ai didie §ubslitue BT PRRkeRy sEiBESEHom nitd] hato,

i's treated wigkc,akyloRnic,Gioxyl ST akoxy, fluoro(Cy-Calkoxy, C;-C, alkylthio, Ci-C, alkylsulphonyl, hyd-

4: (2, 4- di chl obgphifuosmpthid ahd Samebrie/pheit fosed toadgloxblamk ridg 61l oxaphosphor i nane- 2-ox

+ de in sol utiRerant B2 dr@sdth mdep@hdently H or C4-Cg alkyl, or R? and R2 together complete a pyrrolidinyl, piperiding,

: e 50  morpholino, piperazinyl, N-(C;-C, alkyl)piperazinyl or N-(C,-C, alkanoyl)-piperazinyl group ;

or R?is H or C4-C, alkyl and R! is CN, C5-Cy cycloalkyl, aryl, heteroary! or a C~C, alkyl group, sald C;-C, alkyl

group of R! being substituted by one or more substituents each independently selected from C;-C; cycloalkyl,

C4-C, alkoxycarbonyl, aryl or heteroaryl ;

v Z is selected from C-C; alkoxy, aryl(C,-C4)alkoxy, hydroxy, and —NR*R® wherein each of R* and RS is inde-

A e 65  pendently H or C4-Cs alkyl, or R* and R® together complete a pyrrolidinyl, piperidino, morpholino, piperazinyl
' : or N-(C4-C, alkyl)piperazinyl group ;

Y is 1,4 phenylene or pyridine-2,5-diyl,

and X is 2 5 or 6 membered aromatic heterocyclic group containing one or more nitrogen atoms in its ring ;
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tlon of d| ast er eoi someri-c cyanoet hyl ester salts, on

di astereoi soneric salts is separated fromthe sol - ut | on HM“H rl zﬂ!ll " I“l
recrystallisation and a resol ved optical isoner of the compou

(VM) is recovered from said one salt. ePatseodssBapr uche

. ew ... €45
3 ' Pat entpapaflidn@ge f~ar fol gende Vertragsstaaten: AT, BE, CH DE FR
1T, Li, EO-NC,—SE 1. Verbi ndung mt der Fornmel (I): 00~~0 : 4\

n 'a 0 3-(4-Cyanﬁplﬁny$)-2=mé\hﬂ- ﬂa@zoﬁ S-E]pynﬁfne L M S *tH-~- ~ ~

- ST =~ Y ) ) JJ7 5-S CS~~~~~ --------

2z =~ 235 Ala) N-(4-cyanopheﬂyl)=2=anﬂno=a-1ﬂu'opyndine ~~~~~~~~~~~~~~~~~~~~~~ JrP g

"G e a~zzz~- * ie 36@ ffa 7) 3

13 J Amnxture of ﬂ-cyanoanllme {2.36 g) and 2-chiorbs3-nisopyiifiine (3.17 g) in ethanol (60 mf) w8é heatedat

@1 - - * [ pefluxfor3 days. The solid which formed was filtered off, partitioned between dichlo]'omp@;ane {50 ml) and saju-
-~ " rated aquedys sodium bicaybonats (30 mi); The Erganiclaye;wasdned(Mgso‘)@nd concgrjtraipd ygiye a

386 Bl ei T?ande'PWGPHdé‘f"‘“’NWP? fgcrystallised)feam etk F27

Aryl (Cl- C4) al'thiMg Jo!s A 3“@17@4-2‘7!d4<§/ '?é:|719812*h9~|~’ 9“F¥yé$%(>w d, J 4Hz), 8.62

Tr i-£kuar et hiH S| n bst
Roj-evei |5 un gﬁt &g@e ) %;% EW Aekigte Rt dampg pasous
G uppen z sa apel Wé% @ Yrolidinyl-, Piperidino-,
Mor phol i no- 59&; . kyI )-pi perazinyl- oder N~ 5
(C2-C4- A kan i et indgindbe en, odor R2 H oder Cl-04-Al kyl !st
und” R CN, ChgNmrost,66) é&od HAY) 4 arded 194, 064a)(hH, A $EHA, 7048 (84, @49 iy . B'(2HRIEY SHz),
| st, 7.69 (1H, d, J 4Hz).”

. 20
(c) 3-(4-Cyanophenyl)-2-methylimidazo[4,56-bJpyridine

THNMR (CDCl3) 2.66 (3H, s), 7.31 (1H, dd, J 5 and 8Hz), 7.66 (2H, d, J 9Hz), 7.94 (2H, d, J 9Hz), 8.07 (1H, d,
J 8Hz), 8.34 (1H, d, J 5Hz).

25
Claims

Claims for the 'followlng Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

- ——— — ot ® 30 .
- 1. A compound of formula () :
T . w H
= ﬁ
40
(1)
45

wherein R is phenyl or phenyl substituted by one or more substituents independently selected from nitro, hala,

C4-C, alkyl, C{-C, alkoxy, aryl(C4-Cg)alkoxy, fluoro(Cs-Cy)alkoxy, C-C, alkylthio, C4-C, alkylsulphonyl, hyd-

roxy, triflucromethyl and cyano, or is phenyl fused to a dioxolane ring ;

R! and R2 are each independently H or C,-Cg alkyl, or R! and R2 together complete a pyrrolidinyl, piperidino,
50  morpholino, piperazinyl, N-(C-C, alkyl)piperazinyl or N-(C,-C, alkanoyl)-piperazinyl group ;

or R2is H or C-C, alkyl and R! is CN, C3-C; cycloalkyl, aryl, heteroaryl or a C4-C, alkyl group, said C,-C, alkyl

group of R! being substituted by one or more substituents each independently selected from C;-C; cycloalkyl,

C,-C, alkoxycarbonyl, aryl or heteroaryt ;

Z is selected from C4-Cg alkoxy, aryl(C4-C,)alkoxy, hydroxy, and —NR*RS wherein each of R* and RS Is inde-
55 pendently H or C-Cg alkyl, or R* and RS together complete a pyrrolidinyl, piperidino, morpholino, piperazinyl

or N-(C4-C, alkyl)piperazinyl group ;

Y is 1,4 phenylene or pyridine-2,5-diyi,

and X is a 5§ or 6 membered aromatic heteracyclic group containing ene or more nitrogen atoms in its ring ;
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b _éf..ﬁur:c'h -eoen oder nehrere Substituenten substituiert Ist, Mﬂmgm
.GB— Cr Cycl oal kyl, C C4- Al koxycar- bonyl, Aryl odor Het eroaryl Iﬁ,’””"l
@ nd, R3 Cl-Ce- Al kyl oder Aryl (Cl-C4)-alkyl Ist, 10

Xel ne5- oder 6- gliedrigearonatische Bepefosy B | sche G uppe ist,dle ein
odernehrere Sti ckstoffatorre enthalt, wel che fakul tativ mt einem Benzolring

g?ﬁroggper | tere - fd’f%g en aron%a '_I{e? t%EQCXQt Es R’B.J mgdl e
f“’ K . .one rmoreo é:é ﬂg al 0 s l-
akul t at i \g &elpédala

#el-che un CFS oxy, Ha ogen, ausgewl h|
sind, 1 gn gl,g ph%hﬁ?a éﬂlﬁ?&é‘dﬁb’le%@i& annehnbar es Sal z dersel ben. 3.

Ver bi n(gun arﬁn HRLrClhetyl B SheAlf lsutBAGER by bhe2dr meré subsﬂue@@“selected“fm‘mhaltr“tﬂf- 2
CB H thyl, C4-C, alkyl, hydroxy, C4-C, alkoxy, (C4-C, alkoxy)carbonyl, sulphamoyl and CN, X

...... ~heteroaryl™ in the definition of R! means a 5- or 6-membered armatictefeiitycligroupworitaifingbrieloeny |
edor ei ne nRAEREErdors HAepentantyfdectddi fréhiIN,CO Sred'S dnd @vhichmby eptienalfy afised toarteszene di e
‘u'n ahhi Bgi Giny et which me@ optidndiie be subbtitited\ih biri€ast dialobthe heter@yclichnd'\fuked| benzene rings by
ClCA- A k @y or nftirey/dubsBiuefild Jnad pendeytly sellestédrom GeyCs blkaxp andBiBloC4- Al kyl sui fo- nyl,
Hydroxy, Tend fhialoomeass flugto, chigb, Bpmnoriedessgewghi t sind, substituiert ist, RL und
R2Jewel | s un&ivomerugd axirimeddmelaim 1iof forrela (€] - Cr Al kyI sind, oder die bel den

"Gruppen Zusanmmengef ant ‘sei n k5nnen und ese Pyrrolidinyl-, Piperidino-,
Kbr phold no-, Piperazinyl-, N (Gl-C4-A kyl ) - pi perazinyl - oder N
€C0r2c4-A kanoyl) pi per azi nyl gr}érp.pe"bl ; 35 3 odor R2 H oder C- C4-Ai kyl

st und R CN, C Cr Cyci oal kyl, e §281 oder sine Cl-C4- Al kyl gruppe
I:st, die durch einen oder rrehr e Sullsti uenten substitulert ist, welche
Unter C3- Cr Cycl oal kyl, Cl-c4- Al kQy<an, -.?f’ Aryl odor Het eroaryl
ausgev\é%lt sind, R3 C Cr- A kyi od@r Avgyl( J4) -alkyl ist, und X sine 5-
oder 6-gliedrige aromati sche heterocycl | scNeZB eéoe | st, di e sin oder
nehrere Stickstoffatome 40 in Ihrem Rl ng enthilt der Ring fakultativ mt
einern Benzolring oder einemweiteren{E) oder 6-gliedrigen aro- matischen
heterogycl I schen Ring, der ein oder nehrere Stickstoffatone enthilt,
kondensi ervhe®RiRTs kg or WHRE bubSitREtEHiohE 6r rhdré Substii@hts baéoﬁerdmoyzmiubsaheo,@ CLCLS
such Si n \ug amdxefafyl (CpbeikdGg, oM, alkylthio, G, bikysutphonylkiydixy, tiftbrahethylfeni ayahal | v
it ei nemRi aad Raued waetr iedepé&idbrsly Hiot©ACaikylsar e tiwd gioups thaydeijoineld tngether todbrotacpyurelk er
CI= Ca- Al kydinyl, @ferigio, Alorphélios; pipereizinyb i €5:C @RE)piperdziGhPr G g Sumiianeywipprezinviigroup sund
Ehr.e - phar meReis Hios 611Ceatiricind Bals &N, SaGrzgcloalkyl, apdyHeterpdyiry 2 SarSnalingherpiip sibstituted by
_dE-r . Fo_r mﬂon prmore substituents selected from C5-C; cycloalkyl, C;-C, alkoxycarbonyl, aryl or heteroaryl ;
3 C4-C, alkyl or aryl (C4-Cy)alkyl ;
'X is a 5 or 6 membered aromatic heterocyclic group containing one or more nitrogen atoms ; which may be
e optionally fused to a benzene ring or to a further 6 membered aromatic heterocyclic group containing one or
;- .+ .85 .. more nitrogen atoms ; and which may be optionally substituted with one or more substituents selected from

- C,-C, alkyl, C4-C, alkoxy, halo, CF; and CN ;
or a pharmaceutically acceptable salt thereof.
e 3. A compound as claimed in claim 1 of formula (la) :

il (1a)

P wherein R is phenyl or phenyl substituted by one or more substituents selected from nitro, halo, C4-C; alkyl,
' C;-C, alkoxy, aryl(C;-C,)alkoxy, C,-C, alkylthio, C4-C, alkylsulphonyl, hydroxy, trifluoromethyl and cyano ;

"R' and R2 are each independently H or C;-Cs alkyl, or the two groups may be joined together to form a pyrroli-
. .- .. dinyl, piperidino, morpholino, piperazinyl, N-(C;-C, alkyl) piperazinyl or N-(C,-C, alkanoyl)-piperazinyl group ;

“w=.. 65 orR2isHor Cy-Cy alkyl and R! Is CN, C,-C; cycloalkyl, aryl, heteroaryl or a C4-C, alky group substituted by

one or more substituents selected from C;-C7 cycloalkyl, C4-C, alkoxycarbonyl, aryl or heteroaryl ;

R3 is C;-Cs alkyl or aryl(Cy-Cy)alkyl ;

and X is a 5 or 8 membered aromatic heterocyclic group containing one or more nitrogen atoms in its ring ;
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0 4 so
e O
IXTTC 31122201 101 11il EP 0 310 386 BITFEETE“QTES%' R2 wiein

Anspruch 3 I,Ni ert SI g
ne 5 iy b ity WL ) @ Bénzlihin£Rar th 6 Withér3- SHbaRINbEIGE Gromatitdietenndey H
gggr Slc’e Ceﬁ {{ n:-gr? l& :@ﬁa Ea@drrdgﬂ|e%tuweaim5mrdﬁahﬁﬁgseksmiairﬁrgaﬂbxym
-das sle go d;,msh niﬂysubsmeu Vi e or.moF substifubrs setected from Cy-C,
M) g oL al ,ég_ﬁ %*ynmo_ cEqRd ¢ - CA- A kyl ) - pi perazi nyl gruppe ver bunden
o Ver b - a{iﬂggcwﬁ&w&c@mp@u@h 2 odor 3 definiert ist. 5 5.

L. ver |ndung na@ u&'ﬂﬁawﬁuahedhmamheh&mmi(lﬁit hoxy, Methoxy odor durch Hal ogen
ringsubstituiertes Ben- yf oXy bL 6 Ver bi ndung nach 1rgendei nem der
vorhergehenden Ansprflche, in é/R 2- Chl or phenyl, 2-Trifl uor-

I hoxyphe”%' 2,4-Difluor phen Kqgphenyl pder 1, 3- Benzodi oxol - 4-yi
Sl 1 /er bi ndung nsch I rgend I’i‘enden AnspruMhe, in
= Wel cher Rl Pyni d- 2- 4- oder - -2-yi, Thlazch-yl, 4-
=Odeor 5- Met hyrt hi azor-2 e 5- Met h t #hegiaz ’ v
#1:5=Met hyi oxadl azoi -3-yi, 5- Mathyli so&azqﬁ Benzot hi azol - 2-yl
iy _S—_Et hpxybenzot hi azol - 2:- yi oder 1-Methylim da i Ist. 8 Verb
nach endei er |ndung
zonacnoir dgéndei nem der Anspruche | bis 6, (Ibvel cher Hist und RL H,
- ICr Cg;}éle:(yl ) Pyr i dyl, Thi azol yl oder 1-(Phenyl)ethyl ist. 9. Verbindung nach
'odgr Thi a2§| %‘?M’ﬁg fd Ecla;ln% \WRbr6il 840X 8 FdQnd NaZRdepbndently H or Cy-Cs aligl,
T substityl er koo ioﬁe H‘\ Biwiti ke nftbgen idmTomaich (he e diiakhel g pymolidi,
O - C4- A % ipe'n g m%%s né; 1-!§L Sky)pipeRazingiigroupl} #hd fXakas! defirted in daint 2 erl3ner
2 v Q dom ﬁcU §to%léh$1 l'ntvl:Hloﬁ 2lis etivsly, Fethoxyionienzy@xpurgtsybstituted by halo.
P i azol yfringg] R'?:glﬁﬁbﬁhtﬁﬁécoﬂdﬁﬁ 1o arkOone \é tHai prebadiop tiaimk in whjenBds Achierophenyl, 2-trif-
1 :dér Anspr f | cligorethtixgphSnyl, 2.8-diiedrephenyixd-eyanephdnybr 4 3beizadioiokd-r u di e fakul -
Ctativomtsion7Qgmmpaud acctidingtoAhjond githempeeadina disims, in which ' ig pggf S -¥ o Pr Bsmetayipyrid-
olm dazolzy| O2-UAz0l-2H1,@- breditrtiyiiazgl-2uil. (5-rhsthyithiagiagel-211, Emg@yl%aﬂlﬁob}ﬂ@@ﬁhylisoxazol-
e subst i t ui er 3-yij shzothtkzol-2fvh Rigthpxybéngothipzol-2yl AE-methylipida Q
& substituiert lsn.slc@@oundm@orqmgﬁ@myggﬁgfd:fa:msoﬁg,6 Irpgmkfhcﬁzﬁy H 8@2}9 'W’%Er%‘gkﬁ?&ﬁdd'
.. kondens| er t thiagdiyl orfe(phenillettli ndest ens e| ner
iCl-C4- Al koxygﬁwwpwﬁsﬁmﬂm orany %'Eu °¥az @ff;g}f&' !ﬁ? A
'C1- C4- Ai &y | subsfitited v@!rﬂ@ﬁ#p pErSepfaigroues 8;3 "?‘8 Gr%rp 0 "r°ﬂ sitated wi °‘ + 3R
=Ver-bi ndung Pt 9% iy ap, bpe
-Met-hyl i nid az18 A40051p n r |n yoqe’ﬁzfﬁ {t% ‘ﬁ{wtﬁghms a 1,2,4-triazolyl group optionally sub-
stitute: wlth one 1- 4 a rbups. E\B Z0 fﬁ‘&up optionally substituted with up to three Ci-Cs
e alkyl groups, or opﬂonally substituted with a C4-C, alkyl or CF3 group and fused to a benzene or pyridine or
E = w.....35 . pyrimidine ring which may be substituted with atleast one C4-C, alkyl or C4-C4 alkoxy group ; of & pyridyl group
- : optionally substituted with a C+-C, alkyl or CF; group.
11. A compound according to claim 8 or 10, in which X is 2-methylimidazo[4,5-clpyrid-1-yl, imidazol-1-yl,
benzimidazol-1-yl, 2-methylbenzimidazol-1-yl, 3 ,5-dimethyl-1,2,4-triazol-4-yl, 2-trifluoromethylimidazo[4,5-
R clpyrid-1-vi, 2-butylamidazol4, 5-clpyrid-1-yl, 2-methylimidazo[4, 5-blpyrid-3-yl, 2-methylimidazo[1 2-a]pyrid-3-
A o W, 2-ethylimidazo[4,5-clpyrid-1-yl, 7-methoxy-2-methylimidazof4,5-d]pyrimid-3-yl,
' 2-methylimidazo[4,5-clpyrid-3-vl, 2,4 ,6-trimethylimidazo[4,5-clpyrid-1-yl, 2 4-dimethylimidazol-1-yl, 2-methyli-
midazol-1-yl, 2,4,5-trimethylimidazol-1-yi, 4-methylimidazol-1-yl, 2-methylpyrid-3-yl, 2,6-dimethylpyrid-3-yi,
3,5-dimethyl-1,2,4-triazol-1-yl, 4-methyloxazol-5-yl, 2,4-dimethylthiazol-5-yl, 6-methylimidazo[1,2-b]thiazol-5-
yi, o 4—me|hylthuazol—5—yl
45 12. A compound according to claim 1, which is 4-(2-Chlorophenyl)-1 ,4-dihydro-3-ethoxycarbonyl-6-methyl-
2-[4-(2-methylimidazol4,5-clpyrid-1 -yl)phenyl]—S-[N-(2-pyrldyl)carbamoyl]pyndme. 4-(2-chlorophenyl)-1,4-
dlhydro-3-ethoxycarbonyl-6—methyl—2—[4—(2-methylimndazo[1 \2-a]pyrid-3-yl)phenyl}-5-{N- (2-pyridyl)carbamoyl
Ipyridine, 4-(2-chiorophenyl)-1 ,4-dihydro-3-ethoxycarbonyl-6-methyl- 2-14-(2,4,6-timethylimidazo[4,5-c]pyrid-
-yI)phenyl]-5-[N-(2-pyndyl)carbamoyl]pyridine, or 4-(2-chiorophenyl)-1 4~dihydro-3-ethoxycarbonyl-6-methyl-
s0  2-[2-{2-methylimidazof4, 5-c]pynd—1-yI)pyrld-5-yl]-5-[N-(2-pyndyl)carbamoyl]pyndme
13. A resolved optical isomer of a compound according to any one of the preceding claims.
14. A pharmaceuﬂcal compasition comprising a compound according to any one of the preceding claims
and a pharmaceutncally acceptable diluent or carrier.
15, A compound according to any one of the preceding claims for use in medicine.
55 16. Use of a compound according to any one of the preceding claims for manufacture of a medicament for
the treatment of allergic and inflammatory conditions.
47. A compound of formula (V) :
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"Benzr m-dazol - 1 yi , 2-Met hyl benzi m dazol - 1-vyi
Shayrid 1yl 2 B S{: o T 52 byt eyt o cazol i I LN
2- thhyllnldazo[4 5-b] pyri d- 3- y| gp @#3f¢BEE: | M dazo[ 1, 2- aJpyri d-3- yI

-2~Ethylim dazo[ 4, 5-c] -pyrid-1-yl,
.7-Met hoxy- 2- net hyl i m dazo[ 4, 5- d4pyri m d- 3-yl,

«.-2-Mat hyl i m dazo[ 4, 5-c] pyrld-3-yi, g 0

2, 4,8-Trinmethylim dazo[ 4, 5-c] pyri - Di et hyl i m dazol -1-yi, 2-
#-¥ot hyl i m dazol - 1-yi, ' 2, 4, 5 Tri azo* 1-yl, 4-Methylimdazol-1-yi,
. 2- I\/bt‘,hylpynld3yl 2,6-Dirreth 1 py rid-3-yi,

%3, 5-Dimethyl -1, 2, 4-triazol -1-yl, thyI oxazol - &yl ,

i 2, 4- Dl met hyl t hi azol 5-yl, - 6- m dazo[ 1, 2- b]th| azol -5-yl odor

o 4-Methylthiazol-5-yl ist 12. Verbi ndung ae?‘r'r nA Anspruch 1, die

“"4-(2-Chl or phenyl )1 , 4-di hydr o- 3- et hoxycar bonyl - 6- net hyi 2- [4 (2-

o= et WW m dazo- [ 4, 5cl pyrfd-1-yl)phenyl}]5-[ N (2-pyrnmdyl)-carbanmoyl ~pyri din,

..5:4(/2 Chl or phenyl )-1 , 4-di hydr o- 3-

« .t hoxycar bonyl - 6- met hyi - 2-[ 4- (2- met fﬂylji m dazo[ 1, 2-a] pyri d-3-yl)-phenyi]-5-]

N N-(2-pyr|d | ) - carbanmoyl ] pyridin,

S 4-(2- ChI“@P'Bhéfrﬁﬂ ‘}-P@"ﬁﬂtﬂ%%ﬁ'@ﬁ'%&é'v‘ﬁb‘i&(ﬁiraw&w83ﬁ'ﬁﬁﬂ%y‘ld?n[zaf-‘{2 4, 6-timet hyl
*mi-d#zo[ 4, 5-cJp xrl d- 1 heny -51- 3(2-pyridyl)carbanoyl ] pyridin oder

T 4 (2- ChiSAIms ont 7f°i'° @5"@%‘?%x>’r’§aﬁ onyl -6-fethyl-2-[2-(2- me

othyli m daz y S[N-(2-pyridy.)carbamy pyridin
o | st. ﬁﬁg’&’ﬁ%ﬁ&&“&&?ﬁ%ﬂg’ ém?gar(‘)E| ner Verbi ndung nach irgendei nem
. dervgr her gehenden Ansprul che. 14. Pharnmazeuti sche Zusamenset zung, die
“ ei ne” Ver bi ndung nach Irgendei nam dey gvorhergehenden Ansprfche und sin

U«ﬂg

;. phanmazeuti sch annehnbares Ve der einen derartigen Trager

doanfaat 40 15. El ne Ver bi géndei nem der vor her gehenden

# -Anspruche zur Verwendung in der Medi zilh. Ver wendung ei ner Ver bi ndung

-~ -nachgs r gendel nem der vor hergehend:as Al zur Herstellung eines

N ._Arznei mttels fur die Behandl ung atl er@ scher und entzflndlicher Zustinde.

17. Verbindung mt der Fornmel (IV): 45 0 GO (rv) 50 0

VT X worin Y 1,4-Phenylen odor Pyridin-2,5-diyi ist und R R3 und X whe in
Anspruch 2 oder 3 definiert sind. 55 Patent anspr Cche fur fol gende

---Vert¢°agsstaaten ES, GR 1. Verfahren 7(an esrstellen el ner Verbindung mt

ider .Formal (1) 52 EP 0 310 386 SIBt

1111111 11 111111 0
' wherein R is phenyl or phenyl substituted by one or more substituents independently selected from nitro, halo,

e C1-C, alkyl, C,-C, alkoxy, aryl(C;-C,)alkoxy, fluoro{(C;-C,)alkoxy, C4-C, alkyithio, C-C; alkylsulphonyi, hyd-
i ~ 85 roxy, bifluoromethyl and cyano, or is phenyl fused to a dioxole ring ;
R! and R2 are each independently H or C;-C, alkyl, or R! and R2 together complete a pyrrolidinyl, piperidino,
morphdiino, piperazinyl, N-(C,-C, alkyl)piperazinyl or N-(C,-C; alkanoyl)-piperazinyl group ;
" orR2is Hor C,-C, alkyl and R is CN, Cs-C; cycloalkyl, aryl, heteroaryl or a C4-C, alkyl group, said C-C, alkyl
group or R? being substituted by one or more substituents each independently selected from C;3-C; cycloalkyl,
#  C4-C, alkoxycarbonyl, aryl or heteroaryl ;
. ZIs selected from C4-Cq alkoxy and aryl(C;-C,)alkoxy, Y is 1,4 phenylene or pyridine-2,5-diyl,
and X is 8 5 or 6 membered aromatic heterocyclic group containing one or more nitrogen atoms in its ring ;
which ring may be fused to a benzene ring or to a further 5- or 6-membered aromatic heterocyclicring containing
one or more nitrogen atoms, one or more of said heterocyclic rings optionally also containing an oxygen or sul-
45  phur atom, and being optionally substituted with one or more substituents independently selected from C,-C,
alkyl, C,-C, alkoxy, halo, CF; and CN ;
and their pharmaceutically acceptable salts,
wherein "aryl" means phenyl or phenyl substituted by one or more substituents selected from halo, trif-
luoromethyl, C4-C, alkyl, hydroxy, C,-C, alkoxy, (C4-C4 alkoxy)carbonyl, sulphamoyl and CN, '

. 8 "heteroaryl" in the definition of R means a 5- or 6-membered aromatic heterocyclic group containing one or
more heteroatoms independently selected from N, O and S and which may optionally be fused to a benzene
ring and which may optionally be substituted In at least one of the heterocyclic and fused benzene rings by

. one or more substituents selected from C;-C, alkoxy and halo,
and "halo" means fluoro, chloro, bromo or iodo,
@ v 85 Inwhich a compound of formula RCHO, a compound of formula {ll) and a ketoester of formula (Ill) are caused

SRR to react together to form the compound of formula (f)
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N-C . o GZ.63 Y-X H *10 (1) worin R e
kenyi gr uppe I st, die.durch eonen oder nehrere Substituent [H’mi"mm”’m”""
nabhi ngi g von- 1s el nander unter Nitro, Hal ogen, Cl1-C4-Al .
EC--C4- Al koxy, Ary] (Cl-C4)al koxy, Fl uoEP@BICmeRkoxy, C C4- Al kyI t- hio,

iCl- CA- Al kyl sul fonyl, Hydroxy, Trifluornethyl und Cyano ausgewahlt sind,
..,substl tulert 1st, qder beran el nen Di oxolring kondensiertes Phent)gl ist, R
;g;__r_ld R2j ewel | s una ngi a vonei nander H oder( -Cr- Al kyl sind und R2
#7usamen sine Pyrrol T84=@y -, BiPeridino-, Mrphollno-, Pip 2| n§|-

Ml\k(Cl CA- Ai kyl ) - pllpe(azi ny oder N-(C2. C4 Al kanoyl ) - pi per a|2| nyl gruppe 20
mvervol | stsndi gen, oder R2 Hjjoder Cl-4-Aiikyl ist und Rl g\l

##C3-'C7- Cycl oal kyl, Aryl aryl oder sine d-C4-A kybg’upﬁ&sx wobel
smdiveser G- C4- 7A kyI gr up§§3 wenn fur RL steht, durch einen oder nehrere
--Substituenten substituiert 4ft, die jenells unabhf i ngi g void&Thander unter
"'“ ‘CrCydoal kyl , Cl1-C4- Al koxycarbonyl, Aryl oder Heteroaryl aus- gew hit
t”-nd 2510 7 unter C-Cr- A.Jkox und AryI (Cl C4) al koxy ausgewahit ist, Y

4- Phenyl enWBﬁ@? Pr-Gs gfote

,_ r_omat i sche he rﬁlgg é‘ iny OE g lﬁ @'emula ?)etp cognpoun% ol‘fgrmula ()]
W{% lgrocegs E a( as

'St i ckst of f at B e ; | |
d!e{r: ZI ﬁe ; et rl?acf’ drigenar ef"edﬁi‘fﬁn %hﬂﬁmﬂ%%ngrﬁom’mh

eroc C

ZRing, der SI odor nehrere Sti ckstoffatorre enthilt, kondenslert seln kann,

“und wobel einer 30 oder nehrere dieser heter ocycl ischen Rings fakultativ
ui erdem sin Sauerstoff- oder Schwefelgtom er?c hilt und fakultativ mt el nem

der mehreren Substituenten substituieft ist ,c.dmé unabhi ngi g vonei nander

ater. Cl-pc4- Al kyl, O -CA- Al koxy, Hgl0 3 und CN ausgewi hlt sind, und

n. deren pharnmazeuti sch annehnbaren Sal zen, worin "Aryl3 Phenyl oder sine

nyl gruppe bedeutet, die durch el nen odQr nmehrere Substituenten, die

nter Hal ogen, Trifl uor net hyl, Cl-C4- vl oxy, Cl-C4- 35 Ai koxy,

(C1- C4- Al koxy) - car bonyl, Sul farmyl und CN auSgewAhit sind, substituieri-

., 'Het®roaryl' in der Definition fur Rryysi ne 5- oder 6-gliedrige

igar-omat i sche heterocycli'sche Qruppe bedeutet, die sin

Lf-oeternehrerevonel ‘hander unabhj ﬁ&ga unt

“besitztund dPEETERAT FDe ke ggwfﬂa@@r%r@é‘%ﬁ?‘?@ﬁ*ﬁa&%ﬁ%e

et akultatlv i %%?EE;Q by s?e'f.gfmr% ug@% % ann ankon f@;h‘%&gﬁ;s%

usgew hl te uenten su Seln

| uor,, Chl Or R '3?09&? hocbraifg RRRAGHS ﬁltwhich BHe c%&oﬁmoﬁhmm Qid%k@geéﬁrbf feheula
omrel RCHO, (fy | aREstivd Vath fopy! BibdholGRd bipEritingAt rédnl tempbifturs; it reaction mixture is evaporated
et oest er gi t dﬁnﬁa{am&.g &il 14 fidlurabed WiH Wetdr GRérdd dnBRrsRigbthiRad BeWstRT tclaRitslRéd thvedipound
i e Ver bi nduggoriufa (W5, endt6é soaipont bf farerial (e hedtdddhith the compound of formula (1) in a solvent to
e produce the compound of formula () which is recovered by fi Itratlon. washing the drying in a vacuum.

6. A process for preparing a compound of formula :

40
' R ®x
1~ - co ZE
Rz/ ‘
45 Cﬂ3 N Y—X
H

wherein R, Ry, Ry, Y and X are as defined in clalm 1, which comprises reducing a compound of formula (1) as

defined in clalm 1 in which Z is benzyloxy with hydrogen in the presence of a catalyst.
50 7. A process for preparing a compound of formula (Ib) :

. .55

47



1 R '_5".?5-’;. 0-C

e "
% (()Elea Ary|(01 C4)al kyl ist. 2. Verfahren nach AnsU“..“wa “”Hu‘

sdem
__'..:;e Ver bi ndung mt der. Formel RGEk)sfbisgsde¢r bi ndung nit der For- (1)
n.und der Ketoester (111) in el nem organi schen Sol vens zusarmen auf 60 130C
7’-1"er'-h|tzt wer den. 53 PrF. 1111122221211 111221 0 1111 ' 1-
__mi: K ~~Rpg ?_ Mo SO EPg8 310 386 Bl 3. Verfahren

opgek~(1) nitderin Anspruch !

10'0 Y-X (1) Cﬂg. wW8Fin"R=Xund Y wiein Anspruch |

d,efl niert sind und R3 Cl-CO-Al Kyt odeﬂ Aryl (Cl-C4-al kyl) bt, mt einer we
n Anspruch 1 definierten Verbindung der Formel (11) ungesetzt wrd. 4.
Wer-fahren nach Anspruch 3, bei demdi‘€ Verbindung mit der Fornel (1V) durch-
k. drsetezen el ner Verbin-:dung mt der Fornel RCHO mit einemw e In Anspruch |
= def i ni ervheninie Ro Bs Yaand Kiate ad defingiin piaiin 1(and 4gch kiR gedRd¢ indeperidently bired CaPecalkyl,

' Vel Ver bi ndinB* and R® tooethar gompisite g ayippliding lirieddino, mprphplina, pipggazinyipr NGy Gaalkyipivenazioh

An.s pr. uc eroup. which ceraprises reactiag thq difig |cid af thertermyis) defedin clajmy 6. o6 p reRetive dagh or

mt der VF%’PPHB?“%"PE?L’)“@EWWF% framenja ofq amins b fospiia MEIRBhol und Pi peri din
GErTIthi t werApEIgessder arepgring g FompovRdoLiRTYIE (BA$RieR 1W"?"d’°‘ﬂ?fﬁ°’tfa%°"@eﬂo‘i°f“det e
1 mt WS omYe Mien, abfiltriert und aus Ethylacetat unmkristallisiert
“iw rd, wobel die Verbi ndung mt der Formel (IV) gebildet wird, und die

: \Ver bi ndung mt der Formel (1V) nbt wer- bindung mt der Fornel (11) in
5oel ne? Sol vens erhitzt wird, wepek. di ertH ngmng mt der Fornel (I)

& gebildet wird, 25 welche durch ' 'erén Waschen und Trocknen In

i..el nem Vakuum gewonnen wird.

e

s
-
L)

e EY

)

R R

- with a compound of formula HNR'R2 wherein R, Ry, Ry, X and Y are as defined in claim 1 and R? is C,-Cg alkyl
¥ 80 . or aryi{C-C,)alkyl. o

9. A process according to claim 8, in which the compound of formula (V) is prepared by hydrolysing a com-
pound of formula (Vl) .

(VD)

= 10. A process according to claim 9, in which the compound of formula (V) is prepared by reacting together
- 45 acompound of formula R-CHO as defined in claim 1, a keto-ester of formula (llf) as defined in claim 1 and 2-

cyanocethyl 3-aminobut-2-enoate.

. 11. A process according to claim 1, 2, 3, 4, 5 or 10 in which the ketoester of formula (IMl) is prepared by

reacting a compound of formula :

80 NC-Y-X

with zinc and a compound of formula BrCH,COZ wherein X, Y and Z are as defined in daim 1.
12. A process according to claim 1, 2, 4, 5 or 11 in which the ketoester of formula (l1l) is prepared by reacting
55 . acompound of formula XH with a p-haloacetophenone in the presence of potassium carbonate in an anhydrous
solvent to yield a compound of formula :

X-Y-COCH,
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VerfahWeleneinerVerbi ndung i t dg&\\“\\ \\\X\\\\\\\\ 0 30

Epo3to¥§Blorin R R, Xweln
/Ansfr/uc/ 1 definiert sind, welches das Reduzieren elner wie in Anspruch 1

definl ert enVer bi ndung m tder Fofrmel (1), in welcherZ Benzyl oxy bedeut.et,

- m tWasserstoff in Gegenwart eines Katalysators unfallt. 7. Verfahren zum
Her st adhicR 8 tifeh Riattedvdith @ icshbatin offoimuld €2,)CIBaN thepredehde)of stBiufRhydrife, wherein Yis 14- O

4 . ~ -phenylens-and;%; Zand haloldreMds Hefed inclaim1. R 9, It NNC C-N s

CHre~~~~~88. Alpieads @iebrding tb by oneeficlaini1 tolor 8 A2, ivwhinhd ietheiae methoxostenzyoky 1

def i niocpticnallyisuigtitutedibybeloel R4 und R5j ewei | s unabh~ngi g vonei nander H oder

C1- Cr Al k4. Approkess eqtordiniefo 4 aneif 1RE pragedingraiaimeg iimwhichy R risH Rchireppenyl, 2-trif-

Pi per .:mmmmﬁmnmphem desyangphenyhgr|1.3-beargdipxal-4-y.

.. No.( CL4- ARk prpcens aseqrdingitonpy ene aiiprerepeding gliims i whieh R ismyridetan, A RE& matedpyidrd ¥ zen der
entt&p r@ﬁbﬂﬂe‘nm 5'""9‘")’"“'329!9')" W@“ﬁﬁ"“@iﬂﬁ"’f‘ﬂ‘y tyh Bmebylispieed-3-8¥n For nel
oder enewegﬂaz@ﬁqur%ﬁwmn%%ﬁzglzm elapethylipiagol-2M. B oenes Saure- chlorids, mit

AMITD 24‘ gr@waawse Aererina\RiaRY Re ! JRkps g ifnin wfmhﬁa Rt AR RIS, BrOw@ioh 29N zum
Her st '

7??7 ndun de For % e siejn Ans ruch I
g
% ky%l gjﬁ%ﬂiz gr[egegﬂ ﬁg‘&?{gg’ op onamu O(I:Eg F'ngnel (V)
18. A pmcess a ing to any one of claims 4 ln hich X is%.&lmazolyl group o%oﬂmy sub-
stituted with one or two C,-C, alkyl groups, or an imidazoly! group optionally substituted with up to three C+-C;
alkyl groups, or optionally substituted with a C4-C; alkyl or CF; group and fused to a benzene or pyridine or
20  pyrimidine ring which may be substituted with atieast one C4-C, alkyl or C+-C, alkoxy group ; or a pyridyl group
optionally subatituted with a C,-C, alkyl or CF; group.

- 19, A process according to any one of claims 1 to 16, in which X is 2-methylimidazol4,5-c]pyrid-1-yl, imi-
dazol-1-yl, benzimidazol- 1-yl, 2-methylbenzimidazol-1-yi, 3,5-dimethyl-1,2,4-triazol-4-yl, 2-trifluoromethylimi-
dazol4,5-clpyrid-1-yl, 2-butylimidazo-[4,5-clpyrid-1-yl, 2-methylimidazof4,5-blpyrid-3-yl,
2-methyl-imidazof1,2-a]pyrid-3-yl, 2-ethylimidazo[4,5-clpyrid-1-yl, 7-methoxy-2-methylimidazo[4,5-dJpyrimid-
3-yl, 2-methytimidazo-[4,5-clpyrid-3-yl, 2,4,6-rimethylimidazof4,5-clpyrid-1-yl, 2,4-dimethylimidazol-1-yl, 2-
methylimidazol-1-yi, 2,4, 5-trimethylimidazol-1-yi, 4-methylimidazol-1-yl, 2-methylpyrid-3-yi,
2,6-dimethyipyrid-3-yl, 3,5-dimethyl-1,2,4-Iriazol-1-yl, 4-methyloxazol-5-yl, 2,4-dimethylthiazol-5-yi, 6-methyli-
midazo[1,2-bthlazol-5-yl or 4-methyithiazol-5-yl.

" 30 7 20. A process according to any one of claims 1 to 5 or 8, 9 or 10 wherein the compound of formula (1) Is
: 4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methylimidazof4,5-c]pyrid-1-yl)phenyl]-5-

3| S

R

[N-{2-pyridyl)-carbamoyl]pyridine, 4-(2- chiorophenyi)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2{4-(2-methyli- E ?:‘
midazo{1,2-a]  pyrid-3-yl)phenyl]-5-[N-(2-pyridyl)-carbamoyllpyridine,  4-(2-chlorophenyi)-1,4-dihydro-3- ¢
ethoxycarbonyl-6-methyl-2-[4-(2,4,6-trimethylimidazof4,5-clpyrid-1-yl)phenyl}-5{N-(2-pyridyl)carbamoyi]pyri 3

35 dine, or 4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[2-(2-methylimidazol-4,5-clpyrid-1-yl)py- % *

o rd-B-yi}-5-IN-(2-pyridyl)-carbamoyl]pyridine. ]

- 21. A process according to claim 9, in which the compound of formula (V1) is treated with an optical isomer <
of 4-(2,4-dichlorophenyl)-5,5-dimethyl-2-hydroxy-1,3,2-dioxaphosphorinane-2-oxide in solution to form a solu- 3
tion of diastereoisomeric cyanoethyl ester salts, one of the diasterecisomeric salts is separated from the sol- ]

4« ution by fractional recrystallisation and a resolved optical isomer of the compound of formula (Vi) is recovered a2
from said one salt. _ §
, =
A
Patentanspriiche L3
5 X
Patentanspriche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 3 %
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10 ' (V) mt ei nerV
- der Formel HNR1IR2 unfa~t, wormR, Rl, R2, X und Ywie in Ans E“m) ]IIW“I‘”H“‘
definiert sind und R3 C, -C, -Ai kyl oder AryI(CI-C4) al y i st ert alr en

nach Anspruch 8, bei dem die Verbindung mt der Formel (V) hergestellt
Wi rd, indemelne Ver- 15 bindung mt der Fornmel (VI) O 1t NGCH -CH 0-CC
- C®R 20 zo e CHJt X C3 [ Y- X
H 25 . (V1) hydrol ysiert
wi rd. 10. Veriahren nach Anspruch 9, bei demdie Verbindung mt der Fornel
(M) hergestellt wird, indemeine Verbindung mt der Formmel R-CHO, w e sle
In Anspruch | definiert ist, sn Ketoester mt der Formal (lI1), wie 30
erln Anspruch 1 definlert Ist, und
3- Ami nobut - 2- ensr ur e- 2- cyanoet hyl estermtel nander zur Reaktion
werden. 11. Vg.r Fahren nach Agspruch; 17 2, 343 5 odey 30D D) O
Ket oest er ﬁe‘; Formal (lii)" I‘;erlq@t gfg vg I’jl ) ndem yi peHVey bd @
-derForL35 %%, N3 333 ) )NV Ee
und ei nef, Ver bi ndunﬁe,mt der For nal 'Ber “jun Beakthoh 9D DG B
\Abrln}(e\‘(vqﬁd Z wie in Anspruch 1 defingiey tyshyng. yoy) 3 ) TRO) @
nach Ansprogh#1, 2, 4, 5 oder 11, bel demd_p Kgtoesy ey D G I@r
(I'1'1) herge e W rd, indemeine Verbi ndung Hih N FMED XN PO @

Cegenwatt i uftarbonat in el nem wasser f r epeny &Lyens_)rru 2 @®
p- Hal ogenac¥ygt erfép zur Reaktion gebracht wird,

der- For nel #X- COCH3 45 entsteht, welche dann in Gegenvvart von

Nat ri urmhydri d rﬁq. ei ner \Ver bi ndung mt der Fornel (Z2)CO ungesetzt w rd,

wobei Y 1 ,4-Phenylen ist und X, Z und Hal ogen wie In Anspruch | definlert
- si nd. (13 Ver| ahren nach ei nem bel i ebi gen der AnsprOche 1 bis 5oder8 bis 12,
,”E e'frZ Et hoxy, Methoxyoder 50 faicultativ durch Hal ogen substitul ertes

- mt

~gergyl oxy Ist. 14. Verfahren nach ei nem bel | ebi gen

7 @s,,amst ehendenAnspr Cche, be! dem R2- Chl orphenyl, 2-Trifl uor-
‘J?' nyl, 2,4-Dlfluorphenyl, 4-Cyanophenyl odor 1, 3-Benzodi oxol -4-yl
%8 5C, fahren nach el nem beI i ebi gen der voranstehenden Anspruche, bel

A St
»?%/RQQ%/QQ Z};éyl - oder 6-

. n,, s, C
%A_._fé;b Jz‘qo:/{::o::;‘-q/ %’)”,;Z},Jz
O 2,
) %}7’ 2& . G :‘/60 Ilb.ppeé (<]
i R, Tyt
. o, ey, 33 )71‘)3131))3*)00
Yo G, % Do P, 32 33333220300
% (%, Vg, Mo g Yo, 333 "I oo ) oevee
e g0, 20,k ' T33O0y e e
% 1Oty Py g, b 3 1333 enree
o"s 6/%6%% . - )y \ ) ) 'l).e
6'50 U, %G,) . .. . i PR
, %r, 2 6y e, , ".‘:T““‘"-‘l?b)))d)CO
St "”’erf"‘/f ,--_.,,J,JJJJJJJJJJOO
7, £y . e o o . -
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EP 0 310 386 B1
L NEt hyl pyri d-2-yl,' Thi azol -2-yl, 4- oder 5- Met hyIth| azol - 2-yl,

..5- Met hyl t hi a ox ) hip, fo-
lw.emaai- gl o
i;. che 1 bis 14gg nefl e%Hlas el or:“ﬁ n:EM ?ﬁﬂkﬁ “Ee my' (31:04 I)- 1%@95 i’?l&f

oder 1- (Pben;dz)@.wnyﬂ).,gﬁmzﬂ,&gm r,,da9 Aren nach ei nem bel i ebi g

.vor anst ehendeder R*¥ pd gtlun@RNENS CoCREydUIRY, alrwluetema@rodImr&rc@iNkylgmppe kst,
IURRRRRRE 1laiaadr&tﬂérie1:bae‘rirﬂahreﬁlsuﬁbua&nﬂer€sﬁﬁsuﬁrba isT, BelheCuntep DRC-Cliclealityd ICyC-Alkdxycar-

“hmt bis zu zbenyl, Ai-ofsr-Hélelogiyrusgepatic shidbst i t ui ert ist, oder eine

I m dazol yi gr Bh@eCsiAdiyl odeliApyiCatlakatst,y mit el ner Cl - C4 AJkyl- oder CF3- G uppe
:subst i t ui 1er t XeineS5-pder 6-gliedrioeaomatischehkterocydiische Brupne ist, §it ein otgr nhebredeeSiickstoffatomegenthalt,
18 Ver i ahr ewelehgcakultatifapiy gjedm Benzgiring oder ehws\pq'tarehé-glledm%l argmatipehien Hetarooyclischen
fakul tativ dﬁf“eiPP @P pib odpgmphreye Stickgigfiatome entb s ansywpd die felg)itativirait einem oder
w2, 4-Tri azo fitgpaten subptirden) ﬁﬂ"&&'ﬂb‘r"i’?"gl"ﬂfﬂ"eg‘e <Bike: GrGeifkegy Hajogap.(Clapynd CY

drel Cl- C4- AP st t ert |st "(’)der fakultativ mt einer
- _C;L CA- A KYi - %!v“bn un algfg‘ 8?‘? id an oi nen Benzol -, Pyridin-

.;oder Pyrimdinring °""?1l ‘durch mindestens sine
___Ql C4- Al kyi - oder C-C4 A| koxygruppe substltw ert sein kann, oder aber sine
ige Cl- CA4-Aikyl- oder CF3-G uppe

.- Pyridyl gruppe ist, die fakuitatiyldulch,
*5iibst | tulgrt ist. 10 19. VeriahrenSach @,I gem bel i ebi gen der Ansprf che
) &-1 yi, |midazol-1-vyi,

I bis 16, bel dem X 2-Met hyti ni dazel 4%
~ Benzi m dazol - 1-yi, 2-Methyl benzi % dazoi
35D|rrethyl 124tr|a20|4y| 2-gglfrug --

_~idnazo4, 5-c] pyrid-1-yl, 2- Butyl [ mda’zo[415 'd-l-yi,

=2z Met hyl ian dazo[ 4, 5- c]pyrld 3-yi, 2- I\/Ethyllm'- azp[ 1, 2-a] pyri d-3-yi,
2 Et hyli m dazo[ 4, 5-c- pyri d- 1-yl

*7 ‘Met hoxy- 2- nethyllmdazo[4 5- d]pyrlmd(é-gli,

2I\/Ethyt|mdazo r|d 3-vyi,
“«2,4,6-Trimet | |" °"IF Phenyiapppe 'Efndie ‘W"h evgermdmm@ ubsiitugatem, die yoaphéngig vony 5
“ et hyl | maaazei an °' F‘°’ °4“=J;%§ opfkgk‘ghs -Calajko Ph91'“‘m' tjo, CesPaAlloyjguifo-
""2" Met hyl pyr| 4 § 4 " gi é faly
2 4-t | er ?zusammengea t
b bty f‘ﬁ?dsejf" g" e '!"y SN PP e PR P oo
# Ver fahr ENeg gﬂﬁl 1= ?i reréylcﬁgﬁyl %ryjp 'Fﬁteégg&rdgr eln% d) 64-Almgm£§ lst

P
#demdi e Ver b| RE fﬂ )
4-(2- Chl or ph%““f*f‘ﬁe ok ragsgg;g‘ﬁt T S MY SR A Y M AR
:20-[4, 5-c] pym@l cl-wk%Qderwy)(QP@Jilxﬂcﬂér [N (2-pyridyl)-carbanoyl ] pyri di n
4 (2- Chl or phgrayd dimels- ddefl6-kthige armBlisdRsericiidtyé cRipfEst/Uid eiodedmehrere Stickstoffatome

- ( 2- met hyl4dom daeént Ring enthalt, der Ring fakultativ mit einem Benzolring oder einem weiteren 5- oder 6-gliedrigen aro-

, 2- a] pyr i d- 3mytisghep h&terydytlistheh Ring, def@jn ddehiehretcatibanatomemntiic kendensiert sein kann, wobei
4 ( 2- Chl or phmingdslendeiner der heterocyclischen Ringe auch ein Sauerstoff- oder Schwefelatom enthalten kann, und die

, 4- di hydr o- 3faithtynytoinelnorsrimefireren ShijstitugntgnssulisBluiert @sitkamnitvelche witet £2-65-AlkB-QG {0 Rk |
d 1- yI ) phenykow.HaBgen( OFsyyd Chigyspewhibsitdoy | | pyri di n oder

. 4- (2- Chl of phiemyirg F@Wﬁ*’%@ﬁ@h@bﬁéﬂﬁ# car bony- 6- nnet hyl - 2-[ 2- ( 2-

“mmehi yl | ni dazo[‘4V°5b’lf’]‘W}aF’bl°‘"fP'y?"91 pitder Ermel P 5. [ N- ( 2- pyri dyl ) car bamoyqpyri d

~i'n ist.

1

R 0 0
50 \N-E i R E—N /R4
CH3 N Y—X
55 B
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B25 21. VerFahren nach Anspruch 9, be! demdie Verbi ndu
-~~F0rme| (VI) In Losung -mt sinemoptischen |soneren von - pl\m’ r”& m’”"/
‘w4- (2, 4- Dkchl or phenyl ) - 5, 5- di net hyl - 2- hydr oxy- 1, 3, 2- di oxaphos I
:-versetztvm rd, um- - - esi ne Losung von di astereoneren
.:Cyanoet hyl est er-Sai zen zu bilden, _sines der di astereoneren Saize durch
wfktlonlertes Unkristallisleren au§ Bé@aﬁﬁ)ghng abgetrennt wird und ein
getrennt es opi sches isonmeres der Ver- bindung mt der Forrnel (VI) aus
_.di esem eiimdenR3Ri|upd R3wié Ingdnspruch BdefinBé siRg wadH RQatl RbjesellRenahiilingig adrielnaraieqtboder | €a
TPEr-at s CorfrCaflkd aind odspdie beiden Gaibpendit de@iS}ickBISHatdiRan @8 sie bdhunden sind, 2ur EMllung B~  SE
s Conpogqgldlgg- Pigeridinpe Meqp;:oline-—4ltjperazinyl- oder N-(Cy-C-Alkyl)-piperazinyigruppe verbunden-sein-kdn—~(
0 X 0~~~~ hen, und X wie jn Angpruch 2 oder 3 definiert ist. C-Z c3 H Y-X H 45
.~.~.( 1)..58 densS Vergindung @@AF@BFE!;M@W@E@Owyéh%mﬂ@cwlomwutsﬁpme%ﬁm un
.ou pl usi SUPY ‘%‘ubstltuants ch0|5|s |nd6- pendnrnment entre des groupes
“nitro, hal (‘-ff’fB’"d ﬁ:gm gf Pf"‘{'lev imwetoher R 2-Ghlorphanklod {riflas- C1 a
C4) flug}’ -4y jisk IsquonIeenClA

G-y dr g F“" """“ 8“°"E’ﬂﬁ‘ e ,B'I ip H'e' :
: condens% %ﬁwgﬁ%‘ﬁd"f 'az "2' & |- X Ka az<$~3-yl.
In

' :
8 ndependamgﬁm hadnly h 1 ' %\d
-;;_jcorrpl ft e h EL groupe pyrro p| p r| di ho Y"n

-.pi pbr azi nylgverh fgeRibiror dér Andradhi Pﬁé% vvbYénS‘r ae xd2B1 .C@dam.kaw%;a b

""CA) - pispk die Zdkmatenit BiSzu zWeEtE’-(Q; Al grupsti sﬁ%tnt@ibh oJe?Qﬁ ofylgh':pgéjisy&}e 8
“"al kyl e emit@nerd, C4-ARY- didr OFEBRPEEIbAIIRA usH (it ENemONazof) 6deP PHid¥iliingiBndersid ise
..aryl e, het eoo/eetindlugg nech igbridyihem 6 Akspriiche@bis 8 i WeIdheN ehsA 2,4k blyBrdpe, Dl CA du
~igroupe Riathpoit eimoder zwei OHCiplkylghuppensulstioiit ist, odenbife Imivatdbighupsd) aie tRultativ mit bis zu
i ndepend detfirfi-Alsignpped ebstijviertigtaderdakaltatiemikaiher CoO,-AY1- AdeCTF,-Grappe Qubstiaiart Gad A
:,CA) - #ar Bispipere Benzplygder Ryridim@ter Parimigitring kdndensiErt ish ter ottt oiinslbstann bine OilesARY-DAEES

. al kox y e ﬁ,-@-mpxwppa;wm(gq sein kgnnegdeine fak@thliv misinkr 6xQ,-Ality- oddRGRSGruzpe Substi-
=1-esquel s @H%EUHY'%@"@‘ -oupes R4 et R5 represente |ndependamment H ou un

gT oups al k.%’ ? d@g nacirAnsppigh Bodas 1Rdn welchesX 2-Methylimidazo[4,5-clpyrid-1-yl, Imidazol- -1-yl,

". _;-: " Benzimidazol-1-y/, 2-Methy’|benznmldazol-1-yl 3,5-Dimethyl-1,2,4-triazol-4-yl, 2-Trifluormethylimidazo[4,5-

; 25 c]pyrid-1-yl, 2-Butylimidazol[4,5-c]pyrid-1-yl, 2-Methylimidazo[4, 5-blpyrid-3-yl, 2-Methylimidazo{1,2-a]pyrid-3-

i 2-Ethylimidazof4,5-c}-pyrid-1-yl, 7-Methoxy-2-methylimidazo[4,5-d]pyrimid-3-yi,

o 2-Methyhmvdazo[4 S-clpyrid-3-yl, 2,4,6-Trimethylimidazo[-4,5-c]pyrid-1-yl, 2 .4-Dimethylimidazol-1-yl, 2-

- Methylimidazol-1-yl, 2,4,5-Trimethylimidazol-1-yl, 4-Methylimidazol- -1-yl, 2-Methylpyrid-3-yi, 2,6-Dimethyipy-
S tid-3-vl, 3,5-Dimethyl-1,2,4-triazol-1-yl, 4-Methyloxazol-5-yi, 2,4-Dimethyithiazol-5-yi,
3%  6-Methylimidazo{1,2-b]thiezol-5-yl oder 4-Methylthiazol-5-y1 ist.

R 12. Verbindung gem&B Anspruch 1, die 4-(2-Chlorphenyl)1 w-dihydro-3-ethoxycarbonyl-8-methyl-2-[4-(2-

e 0 methylimidazo-[4,5-clpyrid-1 -yl)phenyl}-5-[N-(2-pyridyl)-carbamoyl]pyridin, 4-(2-Chlorphenyl)-1,4-dihydro-3-

o ethaxycarbonyi-6-methyl-2-[4-(2-methylimidazo[1 +2-a]pyrid-3-yl}-phenyl]-5-[N-(2-pyridy!)-carbamoyl] pyridin,

_ 4-(2-Chiorphenyi)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2,4, ,6-trimethylimidazo[4,5-c]pyrid-1-yl)pheny

3 I} -5{N-(2-pyridyl)carbamoyl]pyridin oder 4-(2-Chlorphenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[2-(2-
methylimidazo[4,5-c]pyrid-1 -yi)-pynd-5—yl]-5-[N-(2-pyridyl)carbamoyl]pyridm ist.

13. Aufgetrenntes optisches Isomer einer Verbindung nach irgendeinem der vorhergehenden Anspriiche.

14. Pharmazeutische Zusammensetzung, die eine Verbindung nach irgendeinem der vorhergehenden

o Anspriiche und ein phanmazeutisch annehmbares Verdiinnungsmittel oder einen derartigen Trager umfait.

: 40 15. Eine Verbindung nach irgendeinem der vorhergehenden Anspriiche zur Verwendung in der Medizin.
R 16. Verwendung einer Verbindung nach irgendeinem der vorhergehenden Anspriiche zur Herstellung
e einas Arzneimittels fiir die Behandlung allergischer und entziindlicher Zustinde.

17. Verbindung mit der Forme! (IV) :

..
i

T

cfntiia

* 0
R ” 3
COR™  (1v)
: \
» -
0@ " px
worin Y 1,4-Phenylen oder Pyridin-2,5-diyl ist und R, R? und X wie in Anspruch 2 oder 3 definiert sind.
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. 1. Verfahren zum Flerstellen einer Verbindung mit der Formel ()]
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.-::;.,....._._._ e

:';COITD| etent conoi nt errent un groupe pyrrolidinyle, pipeildno, norpholino,
gplperazinyle ou N-(al kyI e en Cl A C4)- piperazinyle; Y repr !s

il -, 4-phenyl ene ou pyridine-2,5-diyle, E;stefs é represents un Imm”m“ lmnﬂm
'. 6t erocycl i que aromati que penta- ou hexagonaF dont enant un ou® plUsiteums
«at.omes d' azote dans son noyau, noyau quI peutetre condens6 A un noyau
benzene ou A un autre noyau het6rocyglique aromati que pents- ou hexagonal
‘tont enant un ou plusieurs atomes d' Bzote; Hin Q ﬁl usi eurs de ces noyaux
“h6t 6rocycl | ques contenant egal enent § aded ve un atonme d' oxygene ou
~de soufre, et portent facultati- velkeEnt u ou, | usl eurs substituants

€hoi si s mdependsmrent entre des groupes Kk en C, A 4, alkoxy en 15
€1 A C4, hal ogeno, CFs et CN, et ses seBs plar mXCéuthuement accept abl es,
e ternms | aryl ew ddsl gnant un groups phenyl € ou phenyle portant un ou
-pt-usi eurs substituants choisis entre des groupes hal ogeno,
grifluoronpthyle, alkyle en C, a C4, hydroxy, alkoxy en Cl1 A C4, (al koxyen
«C, A C4)-carbonyle, sulfanpyle et CN, 20 |e terms nhetro-aryle" dans |a
afefinition de Rl dbsignant un groups heter@yclique aromati que penta- Cu
shexa- gonal contenant un ou plusieurs h6tero-atonmes chol sis i ndpendamment
“entre N, 0 etwdsp RRhenybader eirieiPherfyigaippe-istidiztdurciz alrentoderoetiereSebstituamen, diy enablfngig leame
Bt .pouvantss et eiwandes gniériNitto; Halogem C:-Suliof, iCi-CeAlltan And(0:-Garikaxy, Binor@e-Sdalkoxy, Ci-Cy-Alkylt-
“foyaux chol siMo, §n9r@kvlse'f°nﬂy‘t¥dr°*vef'@vmw yng Gigane auspewahigsing, substifviestish odenaheransinen
f@vec ‘un Cu pl Riexolsipg kondenpiertes Phenitisl chol si s i ndependanment entre des groupes
.al koxy en C &”@RZ&WEMF%R&%W'@EMF@W@P% %&Y’é'@%‘?ﬁ’ﬁ""’ﬂﬂ%ﬁzg‘l’?&ﬁ@e’z@‘e WiFlidinyl-,
“Substi t uant f?;&ﬁg"f"a% '\9'#"& Pigeraziy- AL Cr- Bdﬁkv')?mfeﬂwba% NG W"?YQ'P’PEW'"Y'QNPW
{ le:V?ndl Cgtzr_lanoc;%rl den%g £I A? | alg{!%& ergj ruppe ist,
-phenyl e portalit. d%fﬁ' %f%? s s ‘lgi
=ni tro, hal oge:’ﬁ PQ%E paan % ; KOXY L %P]:L 'Tyl 5&'/ en Iél§A
#C4),. al kyl, hI - da,,lnh(l A 4, hydroxy,

strifl uororrikat @_ngnylgﬁk@;%g:n, : %R%%ésgg@{tgnt chacun i nd6pendanment H ou
sun._groupe al kpik e SQde?S-&Yédng@ Hmma@&el HeRroBlRISEhdIGEpHB RS, dRBMVGAB mehlersticitofthteme
JIun A 1 aut rig R ehthditDkdEBIdIese! RBE MieFeniBEhzofting 6dePditethweirgEs: bddt E1GliedriyBr oMt dhen
“pi per azi nyl e, hebdrocydsciat Ringe Ber@in oderGibhrefa|SpckEtatttonysl ethalt) kokdérale saIOKENS, uRMwEBai eher
:C4) - pi pl r azi nodeemehfese diéser liztezoycliftBer Ripgedaleitttie alfeniam sin Sguevaigs oder Bytiwefelatom@nthit
04 et Rl reprund &kbiativumit gueonugsisr iGMireranSubsiiieten substituie@3st. Alie@inabhéingjd wneinander unter C,-
heteroaryl e OurAiyk Be-CeAlikpry, tiplegenl s uerd @hausgewdhlGindpor t ant un ou pl usi eurs
.Substituant s upHyensdemn@hannezedtisch nefunberen Egizenowdrik {And” RhamyOrepei® Phe(drinpg hedenfet,

"C‘ aca) - Car trigngureh eingp gdepmetierp, Bubstitérntep) die unter Halogen, Trifiuormethyl, C1-C.-Alkyl, Hydroxy, C4-C,-

I Alkoxy, (C1-C4 koxy)-carbonyl, Sulfamoyl und CN ausgewahit sind, substitulert ist,

» - *Heteroaryl” in der Definition flir R! eine 5- oder 6-gliedrige aromatische heterocyclische Gruppe bedeutet, die

T ein odermehrere voneinander unabhéngig unter N, O und S ausgewahite Heteroatome besitzt und die fakultativ

A an elnen Benzolring kondensiert sein kann und die fakultativ in mindestens einem der heterocyclischen und
ankondensierten Benzolringe durch einen oder mehrere unter C,~C4-Alkoxy und Halogen ausgewahlten Sub-

40 stituenten substituiert sein kann,

o und "Halogen" Fluor, Chlor, Brom oder lod bedeutet, bei welchem eine Verbindung mit der Formel RCHO, eine

o Verbindung mit der Farmel (l1) und ein Ketoester mit der Forme! (1ll) miteinander zur Reaktion gebracht werden,

: wobei die Verbindung mit der Formel (1) gebildet wird,

I
N—C R Co R3
' 2
i ¢
CH, NH, 0? \y._x
(I1) (111)

worin R3 C4-Cg-Alkyl oder Aryl{C-Cy)alkyl ist.
2. Verfahren nach Anspruch 14, bei dem die Verbindung mit der Formel RCHO, die Verbindung mit der For-
mel (I} und der Ketoester (lll) in einem organischen Solvens zusammen auf 60-130°C erhitzt werden.
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‘}:FQQ""reprhsente un groups aI kyle en C, da C6 Qu aryl-(alkyle en
.represente un groups heterocyclique aromati que penta- ou hex Hﬁmmﬂ)mlm‘ulm
;r-;-contenant un ou plusieurs atones 60 d'azote, qui pout itre

“zcondense A un noyau benzene ou A g sMglag@pfr OUPS het erocyciique aro-

'*rrathue hexagonal contenant un Cu plusleurs atorres d' azote; et qui peut

~porter facultatlverrent un ou Iu- SI eur u
sgroupes al IVE"faE ngum Hergigjlen ?é%\e dseé a' ﬁdag% SPN&:@ g?gg%tqgr?%%ﬁﬁn de
~ses sel s Yph r‘?&'&@'ﬂ?y B‘H’E?uf“" Bs. 3. Conmpos6 sulvant |a
“revendication 1, de formule (la): 55 57 EP 0 310 386 B1 .0 >
'_;f-;_~~~~~_~R\N tCo R3 CE3 { 1~~~ go02 R2f05lI CH3~ 3~~~~ (Ia} ~~' ~~ dans

o aquel le R represente un groupe ph nyle ofi_ dg¥enyi e portant un Cu plusieurs
_substituants choisis entre des tro, hal ogeno, alkyle en C, a 04,
.al koxy en CG A C4, aryl-(al koxy ®n C'IA 04), alkylthio en C, A 4,

“hal kyl sul fonyle en CG A C4, hydroxy, t{ifluoronethyle et cyano; 15 Rl et R2
ireprnggent ent chacun | ndependament un groupe alkyle en Gd A Co, ou

|l en | es deux groupes peuvent etr @ r6uni §—pl§ur former un groupe

""" pyrrol i di nyl e, pip6ridino, rnorpholi no pi perazinyle, N (alkyie en C a’
-=C4) - pi-p6razi nyl e ou N-(al canoyl e en (fé h C4) - pi pdrazlnyle; ou R2 representh
{H ou unl groups alkyle en C, A C4 et Rl represente un groupe CN

- cycl oa kytogn BiX w8 Y arie(jif Anspryely | @fﬂlwf@ﬂbﬁﬁﬁé’eﬁlﬁﬂe#@%ﬁp@ aﬂW‘k?\- @&E'PF"E!G"A C4
port ant  Usreueh 3 (definjesien lerkindyag mit dea Farael 1) yngesetzianindy o

--cydoal kyl @Ne@feme‘rm %w% '@H'd!s"eé?' ’é’F |
jhed ?Zpr.ysdg%ar% 9 ﬁd %M n s n%):ﬂmwa eﬁrr ﬁ‘% %ﬁ%@i 5‘ JARet
e N ndu t

Lgﬁ{ gsgztr u b@ dzg«fhg\ g'utu rt "(?I ; op . ger'ggrpnePRcrﬁil:nagé%? rmit der
etre fac e mx.

.het brocy "ﬁ&l% E%P&.ﬂ?%v;&@%&é&ﬁ%%uﬁ% %Wﬁg%%nﬂéi( ewars

' 'i“at ones d' bﬁ% ?'mt d@rl# I ﬂ?m einem Solvens erhitzt wird, wobe] die Verbindung mit der Formel (1) geblldet wird,
25 welche durch Abfiltrieren, Waschen und Trocknen in einem Vakuum gewonnen wird.
6. Verfahren zum Herstellen einer Verbindung mit der Formel

" H
%
2/
i "85
i worin R, RY, R?, Y und X wie in Anspruch 1 definiert sind, welches das Reduzieren einer wie in Anspruch 1
definierten Verbindung mit der Formel (1), in welcher Z Benzyloxy bedeutet, mit Wasserstoff in Gegenwart eines
it Katalysators umfaRt.
-, 7. Verfahren zum Herstellen einer Verbindung mit der Formel (lIb)
T 40
Rl 0 0 4
N n H R "
N-C c-8 "
- 4 vl [ J'\ AN
CH N Y— X
3 H
50 (Ib)

worin R, R!, R2, Y und X wle in Anspruch 1 definiert sind und wobel R# und RS jeweils unabh&ngig voneinander
H oder C,-Ce-Alkyl bedeuten oder R* und RS zusammen eine Pyrrolidinyl-, Piperidino-, Morpholino-, Piperazi-
nyl-, oder N-(C;-C,-Alkyl)-piperazinyigruppe vervollstindigen, welches das Umsetzen der entsprechenden
&5  S#ure mit der In Anspruch 6 definierten Formel oder eines reaktiven Derivats dieser Saure, z.B. eines Séure-
e chlorids, mit Ammoniak oder einem Amin mit der Formel NHR4RS umfafit.
" - 8. Verfahren zum Herstellen einer Verbindung mit der Formel {I), wie sie in Anspruch 1 angegeben Ist, wel-
el ches das Umsetzen einer Verbindung mit der Formel (V)

54



o
b L
i

25 ‘un de ses noyaux heterocydi ques contenant egal ement un atone d' oxygene
ou’'de soufre; groupe gui peut porter facultativenent un ou m
s=substituants cholsis entre des groupes alkyle en CI A 04, a u@ ﬂmﬂ”’ma[”m
LC4, halogeno, CF3 et CN; et sea sol oEPhatoae®ati quenent accept abl gs. "4. 5 »

#:Conpose suivant |la revendication 1, de formule (Ib): 30 -.-: .1 0 R
E- T RIN I- | 0&4RS " e R 35
—-.-CHS (lib) X 40 dans | aquel | @ R _Ret R2 repondent aux definitions

“menti onnees dans |a revendication i-¢
.,___J_ ndependament H ou un groupe al kyle e
'peuvent Astre reunis pour forner avec ato d' azote auquel Us sont fixes

T.un groups pyrrolidinyle, pi pdri di NCgx o, piperazinyle, ou

N-(al kyle en C, a C4)-piperazinyle ; Jet )ﬁrepong A la definition suivant |a
P__rev_endl cation 2 : 45 ou 3. 5. Conpose suivant la revendication 1,
gdans | equel Z represente un groupe ethoxy, methoxy ou benzyl oxy substi u6

=sur 1e ndyau avec un hal ogene 6. Conpog‘é sui vant 'une quel conque des

des gioupes R4 at R6 represente
CG ;Y Co2 ou bien I es deux groupes

Srevendicat on S%%ﬂs E%ﬁa B R i o
;4- cyanoph6n y dg@?ﬁ Ver%lnd mlt d?r'Fo {W)%Frgesﬁeq[k %n mtgen'; eEn%Q/er—

o
quel conqu, ?'LR t'es, reprbséen
L group. py?l dﬁ'f"" rrrt hyI pyri d- 2- yI e, thi azol e-2-yle, 4- ou

...5— met hyl t hi azol e- 2 yI e, 5 mdt hyl t hi adi azog | e-2-yle,

+:5- m-t hyl oxadi azol e- 3-yl e, &nethyl | soxazole- & ylre, benzothi azol e-2-yl e,

i5- 6t hoxybenzot hi azol e-2-yl e ou"é =WprFH,-Prk gk e. us 8. Conpose
_._:_- .uI vant Igune quel conque des revendi cati onsjl 6, dans |equel R2
“‘represente Het R repr6- sente H, un gé % en C, A C4, pyridyle,
'-""'thl azolyle ou 1-(phdnyl)ethyle. 9. Conp |g‘.{a suy van %ﬁ une quel conque des
“revendications | A 8, dans |lequel X represente un groupe oxa- zolyle ou
th| azolyl e substitud facul tativenent avec j u%' A deux groupes al kyle en C,
a C4, Qu2an groupe im- 58

hydrolysiert wird.
10. Verfahren nach Anspruch 9, bei dem die Verbindung mit der Forme! (V1) hergestellt wird, indem eine
T Verbindung mit der Formel R-CHO, wie sie in Anspruch 1 definiert ist, ein Ketoester mit der Formel (lll), wie
. 30 erinAnspruch 1 definiert ist, und 3-Aminobut-2-ens&ure-2-cyanoethylester miteinander zur Reaktion gebracht
g werden. '
11. Verfahren nach Anspruch 1, 2, 3, 4, 5 oder 10, bei dem der Ketoester mit der Formel (lil) hergestelit
wird, indem eine Verbindung mit der Formel

35 o NC-Y-X

mit Zink und einer Verbindung mit der Forme! BrCH,COZ zur Reaktion gebracht wird, worin X, Y und Z wie in
Anspruch 1 definiert sind.
40 12. Verfahren nach Anspruch 1, 2, 4, 5 oder 11, bel dem der Ketoester mit der Formel (lil) hergestellt wird,
' indem eine Verbindung mit der Formel XH in Gegenwart von Kaliumcarbonat in einem wasserfreien Solvens
mit einem p-Halogenacetophenon zur Reaktion gebracht wird, wobei eine Verbindung mit der Formel

X-Y-COCH,

entsteht, welche dann in Gegenwart von Natriumhydrid mit einer Verbindung mit der Formel (Z;)CO umgesetzt
wird, wobei Y 1,4-Phenylen ist und X, Z und Halogen wie in Anspruch 1 definlert sind.
13. Verfahren nach einem beliebigen der Anspriiche 1 bis 5 oder 8 bis 12, bei dem Z Ethoxy, Methoxy oder
50  fakultativ durch Halogen substituiertes Benzyloxy ist.
14. Verfahren nach einem beliebigen der voranstehenden Anspriiche, bei dem R 2-Chlorphenyi, 2-Trifluor-
. methoxyphenyl, 2,4-Difluorphenyl, 4-Cyanopheny! oder 1,3-Benzodioxol-4-yl ist.

e 15. Verfahren nach einem beliebigen der voranstehenden Anspriiche, bei dem R1 Pyrid-2-yl, 4- oder 6-
e Methylpyrid-2-yl,"Thiazol-2-yl, 4- oder 5-Methylithiazol-2-yl, 5-Methylthiadiazol-2-yl, 5-Methyloxadiazol-3-yi, 5-
Beoos o 55  Methylisoxazol-3-yi; Benzothiazol-2-yl oder 5-Ethoxybenzothiazol-2-yl oder 1-Methylimidazol-2-yl ist.

16. Verfahren nach einem beliebigen der Anspriiche 1 bis 14, bei dem R2H ist und R* H, C-C4-Alky], Pyri-
dyl, Thiazolyl oder 1-{(Phenyl)ethyl ist.

ma 17. Verfahren nach einem beliebigen der voranstehenden Anspriiche, bei dem X eine Oxazolyl- oder Thia-
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f-;;;é'dazol yl e substitub facultativenment avec un groupe aI kyl e en«C¢ ”’
-iet condense A un noyau oxazolyle gpogﬁiﬁggl,yl e. 10. Conpos6 sul vant "l fine*
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£1:2, 4- - .y - L sazole € s bstitu6 f culta rrent on%mp
e oo el bl e

-ifacul t at a’trols g

facul tati Ve‘f?%rfaﬁ%ﬁﬁadﬂ% ngﬁm(wlﬂﬁ’gen der Anspriiche 1 bis 16, bei aé L!ﬁe ﬁ?ultg;!v dﬁl'c%ngﬁep: 3
et condengf Adlpy bﬁ,@m i a1} aa{erhmhﬁ\ Ruphl e RfkiALatnErhil Bs
“Ustbst it u%j@ 3 @%ﬁ mu&muﬁ&t m&%;%g:&m:?c, AT e e, ou

L.un group @@ dlrm‘ B&nzSILl BSidid- b&er Pfkthinkiag RoM@msiEreiny w@dﬁ%uﬂﬂmﬁﬂ&k&ﬁ@dﬁﬂ d&}(&&lkﬂn C
_A 04 Qu Gha c,-tlmk@émmﬁut%mwmn Kaiih, by esdbitertyrigignippoiet, ddfakutavgurkcieelaest,- X
ol epr €S ento-Alkil- @leOCHRGbpaibsytuieristdazol 4, 5- - 10 c]pyrld-1-yle,

-_-; i m damol e- 119yVefahrbemch ainetabalibtdgei dsrlAaspriizhertbisiiel, bebdem X2-Methylimidadol4/4-elpyrid-1-yl,
3, 5- di ndtihigazeli1-y2, Béntimidazobi-g, 2-Metiylbenzimidazol-1-yl, 3,5-Dimethyl-1,2,4-triazol-4-yl, 2-Trifluormethyl-
--2 4-£ 1 f | udmidexbid }5elpymid-Bylz 02-BytPimidagoj4, 5-clpytid tive, 2-Methylintidaze[éla-2loyrid-354, c |2Mathylimit - y| e
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Lt hoxy18- e qu q@lﬂgh 4@-‘5111&] qaﬁql 4y4e§1yllmldazol- -yl, 2-Methylpyrid-3-yl, 2,6-Dimethylpy-
[

25t hy) e 1@;& : f»rezo&hﬁgre‘*«gmo@zq P ity M 6-Methylimidazo
ci pyri - 1-

em oghp NSPE'-\ ﬁ%{lﬂ ?d 52 \9er§nd}.|n3/ mit’
2 A5 tri T)%ébgw tg x)-§ﬁ_lz?€y? ﬁhéﬁ%g ézo-[4 5-c]pyrid-1-

1 xh dro-3-etho rbony|-6-methyl—2-[4-
;Eg‘ e '§7F"

ok bt byl %I‘!.I -cea’g‘am
3, 5-dine 9_3_%?] y
d' n‘Bt ‘hWr& ethg gﬁi <2-14- 55619%@1 Hipheny
in (B QS -cﬁbirbi\/&\ﬂ hde‘oV:ﬁéi ﬁ}ﬂs-ﬂ-.ethﬁ-ﬁllz-és I a

(2- oni Mﬂm& 5$1py l)twﬂlf s 1( %Mﬁﬁér

-2 4- (2210erabﬂam{§c ﬂﬂs@{u@h bét Hdydié Vrblindung mntderFormel (Vl) in L8sung mit einem optischen
ph6Nnydomeien (dv4{(2 4-DichloRdldny)-5,6-imatENet hy syl 10H, Adioxaphdsphor{nan-2-okidverselzbwid) um 20
di hy @ine-1L8sufd Vondissterdonergh Ciant@liylepler-Shided z¢ Rider einyd defrdidserednieren-Saljzp durctd - 3- y
eny| lrakiiofiédes Umkristallidiglen auardlrd.csuny higptyenniciim end einqgetrenntes opisches Isomeres der Ver-

- chl dindyrig @iityibn)Fofmed (i) doy dessmingt Baxisdiatt biohy| - 6- met hyl -2-[4-(2, 4, 6-tri met
n?vdazo[4 5- c]pyrid-1-yl)phényl]--[N(2-pyridyl)carbanoyl]pyri d| ne ou
4-(2-chl orophgnyl )-1 , 4-di hydro- 3- At hoxycar bonyl -

6 rrethyl J‘Z’f@"(‘ﬂ"ﬂ%thyl i mdazo[4 5-c] pyrid-1-yl)pyrid-5- yI] 5- [ N-(2-pyri dyl
':_,';:;.) car barmé ridine. | sonbre og | que dedoubl e d' un 0se suj vant
' une quéals¥ °B%E°‘f’é9%ﬁﬁ!"c‘é‘t'1'@ﬁ niy BRIt AL BEQ?)H DE, FR Ry BB, FpHpbYi Mo

pharm ¥ce S gue conprenant un conposA suivant |une quel conque des

revendi catlp% poégggp e .et un diluant au support phanmaceuti quenent

accept abl e g ocg s fvant | une guel conque des revendl cations

?_:’-?-ipr6cedent e3, desti nb A etre utiljse gn mbdecine. 16. Uilisation d' un
.conpoge suivant |'une quel conqui<d desur ve i8ations precedentes pour |la
#production d'un n6di cament destlzn \teoent d etats allergiques et

—:T-b—l—\' "*A-bj\)
A N =l \<:-I
— 0T _b—\<r-\
_l\)j'v_l\)

QJ‘<

=% nfl ammatoi res. *; S | 17| Conpos6 de formule (1V): R
0
: H
45
(D)
50

dans laquelle R représente un groupe phényle ou phényle portant un ou plusieurs substituants choisis indé-

pendamment entre des groupes nitro, halogéno, alkyle en C, & C,, alkoxy en C, & C,, aryl-(alkoxy en C; & C,},

fluoratkoxy en C, & C,, alkylthic en C, & C,, alkylsulfonyle en C; & C;, hydroxy, triflucrométhyle et cyano, ou
55 bien un groupe phényle condensé avec un noyau dioxolane ;

R!' et R2 représentent chacun indépendamment H ou un groupe alkyle en C, & C,, ou bien R! et R2 complétent

conjointement un groupe pyrrolidinyle, pipéridino, morpholino, pipérazinyle, N-(alkyle en C, & C,) pipérazinyle

ou N-(alcanoyle en C, & C,)-pipérazinyle ;
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ZG Ry 35 0 Y-X 40 . ----- e/ l’{”
ﬂl\/) 45 dans laquelle Y repr6sente un groupe 1 ,4-phdnylen ’” H”/
pyridine-2,5-dlyle et R R3 et X repondent aux defini- tions sui‘vaht #as
iirevendication 2 ou 3. Revendi cati onSgp@sio se€B1 Et at s contractants suivants:

_ESGR co 1. Procede de preparation d' un conpose de fornrule (l1): 55
N ? ?~R1 1 1 1 1 1 %'rep]éjéelﬁ &nlg]ig'u]pe ]a'&}lo! é C4 e£5~~grgs3% g%ﬁ E%S@?N, ‘cycloalkyle eni C; a C,,
L l‘?: EE‘E’E‘E ~~~~~ yle roupe R! portant un ou plusieurs
3 nls choisls chacu g’é‘é GQZJ jgeg &9 QL 63 é—, gd' c, ac4)-
Zphdnyl e ou gg,@ga@oupus eurs su stituants cholsi's in

l.,,pendl ar mgnt Zeé}E Ehgls §e&§9ﬂ9&§al Elpc -@‘!&xyéﬂdﬂﬁ'(ﬁ) R/arofey etA-r\%RS cﬁHﬁQQ&VeI@n

~,CL A 04, ai Ynadud béyrolp@'Re ol RsfepRidénte if'n Q%M ofth droupfaligife endtd, K0, lol? bien R4t RS
~A C4, alkyl de#nbl@@btb@umnﬁntuﬁgreé’pa pywtrrméypxpéhdmd‘, MbHBHoMVE, PigtydzRyl@bu N-jaRki@en G| ClN
gr oups phénydiggrampélsns6 A un noyau dlioxole; R et R2 repr6sentent chacun
ii | nd~pencdar Meseprésenuin gour1pkhenyidhkel mride-L5-die,Cs, ou bien R et R2
.conpl ft end CedXjreprésérdemigroupehétfrayiiqueayomatigjue dentay bel;exqmopal contkinard un owplysieods biomes
p| Pp6razi nyl ef'azble fans knineyagnoydu qul peAjiregondEnsg 2 umdyeau tROzEneY AN uitenpyan hétérogyeliqd

A C4) - pi p~r caramafitiue: pepter mexae Heoatapast uy g plugipure RIgTeRsd SZPiRyUNEU PlYSIEYTs de GB neieuRy

‘represents UWtégcrligues cxte enaba\levégqceita&wne%ua afome dgrgpne oufde payfra. ek poriaat feryltatin

| gr oup. al ky|Yemapugou BLPSDHF'_[,S sjbgtiyants g Qiijadépandamment enire-des.groupes alicdle g CrCa Bk ¢

00 pl usi &Ur &1&&&@%&% 2 ¢t Qi si s cqacun | nd~ pencl arnment entre des groupes

e e

aryI (aIon e 'rou
' ou pyridlpe- szb

rt'?—aryl@ldans la définition de R1 désignant un groupe hétérocyclique aromatique penta- ou hexa-
gonal contenant un ou plusieurs hétéro-atomes choisis indépendamment entre N, O et S, pouvant étre facul-
tativement condensé & un noyau benzéne et pouvant étre facultativement substitué dans au moins un des
: noyaux choisis entre le noyau hétérocyclique et le noyau benzéne condensé avec un ou plusieurs substituants
g choisis indépendamment entre des groupes alkoxy en C; & C, et halogéno, et le terme "halogéno” désignant
25  un substituant fluoro, chloro, bromo ou iodo.

2. Composé suivant la revendication 1, répondant & la formule ({a) :

(Ia)

dans laquelle R représente un groupe phényle ou phényle portant un ou plusieurs substituants choisis entre
4 des groupes nitro, halogéno, alkyle en C; & C,, alkoxy en C, & C;, aryl-(alkoxy en C; & C,), alkylthioen C, &
C., alkylsulfonyle en C, & C,, hydroxy, trifluorométhyle et cyano ;

: R! et R2 représentent chacun indépendamment H ou un groupe alkyle en C, a Cg, ou bien les deux groupes

e peuvent &tre réunis 'un & |'autre pour former un groupe pyrrolidinyle, pipéridino, morpholino, pipérazinyle, N-

' (alkyle en C, & C,)-pipérazinyle ou N-(alcanoyle en C, & C,)-pipérazinyle ;

45 ou bien, R2 représente H ou un groupe alkyle en C, & C, et R! représente un groupe CN, cycloalkyle en C3 2
C,, aryle, hétéroaryle ou bien un groupe alkyle en C, & C, portant un ou plusieurs substituants choisis entre
des groupes cycloalkyle en C; a C;, (alkoxy en C; & C,)-carbonyle, aryle ou hétéroaryle ;

R2 représente un groupe alkyle en C, a Cg ou aryl-(alkyle en C, 2 C,) ;
X représente un groupe hétérocyclique aromatique penta- ou hexagonal contenant un ou plusieurs atomes

50 d'azote, qui peut étre facultativement condensé & un noyau benzéne ou & un autre groupe hétérocyclique aro-
matique hexagonal contenant un ou plusieurs atomes d'azote ; et qui peut porter facultativement un ou plu-
sieurs substituants choisis entre des groupes alkyle en C; & C,, alkoxy en C; & C,, halogéno, CF; et CN; ou
un de ses sels pharmaceutiquement acceptables.

3. Composé suivant la revendication 1, de formule (la) :
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X _.:__r'epresente un group. h~térocycli que aonati que penta- ou hjmﬂ

htra condansy A un noyau benzn4 ou Ai un autrC noyau h6terocycl aque n
aronathue paent- ou hexagonal cogpgpmsessf ou pl usieurs atones d' azote, un
tou-plusi eurs de cue noyaux *: het rocyriques contenant 6gal enment
”facultativenent un atonme d' oxygl ne ou de soufre, et portant facultati-
svement un ou pl usl eurs aubstityants chopsis ind6épendanmo nt entre des
groupes allyle en C, A 4, al Raxy e A Co,y, haiogdno, CF2 et CON at.de
‘Sea aseo phangrceuti quenent aci IQ?ZBernE aryl eM dosi gnant un
groupg phi nyl e ou phényl e porkent uff ou]lpl usl eura aubstituants cholsis

s.entre des ;: groupes hal ogéno, yln , allyle aen Ce A 4e
:,_'hydroxy, al koxy en C A c4, (al k a3Crkgxy 4) - car bonyl, sul fanoyl e aet
N, .Itermsehtro-aryle”"cdens la d~finit Rl d6si gnantun groups
h6t 6rocyc| | quear omat i que pants- ou hexa- - X aoai eet ouegonal

rcont emant un ou plusieurs h6t~ro-at of% choisis i ndépendamment entre N, On
TtS at qui peut d tre facul- tativenment. condens a A un noyau bl enztne at qu
Tpeut  por idens ldgaeielR raprissesiewn grooeephéryle onphiényle portantumiou plosiewss sulistiuasts tiotsisleatren oy au
h_6t t r ocy desgreuped nitrs halogéae) albdeaa®yaa Coalkbeneartc, 4 Q) oy-(gioxysdnal AT,) alkythic bruGsd S
“:choi si s Gateligsulfenyleandli p €5 hadriegxsifiueom@hylelet@anat hal ogeno, at Is terns
whal offe ROeS Ridepsigantent chaqurgndéagndamhenbHou ue grbupe glkyid et Geuoy biendes, deuxigpupes
vl etruel BeEVERS HRyepnigiRour igMmetiy grouRe Pmld"lxh- Mﬁﬁb@% woglpling pipgrerinyle( 'ﬂrﬂi}klﬂa?“ €n
Zcht oest CFC@aP'W‘ﬁﬂ?ﬂ‘ -éﬂ'qayoyy@nﬁzﬁﬁéﬁméraﬂﬂﬂeaerg r ensenble pour forner Is om
de fornu pg Baré*qn[?ﬁ gusurgroupe alkylgyen Cy & C, et R1 représente un groupe CN, cycloalkyle en C; & C;,
orm Oo R3 | laryl hétéroaryle ou un groupe alkyle en C, & C, portant un ou plusieurs substituants choisis entre des grouees |
: en C; & Cy, (alkoxy en C4 & C,)-carbonyle, aryle ou hétéroaryle ; C

e ~~~~~~~

hété cli ue aromal ue enta- ou g oonte%lmtu aJum“ es dons
E‘éé &
ﬁi'i}

o esquel L@ s D5 E tﬁg i Sotiivemei gg,eq%%m Mff:tl)

CA ). nayay hétémcychqu tasbu NeRtiHona! Qorlten

. 'CONPOS6 dfdd L3R aix MiediSdyailnfes oM g4lEmanPl

«-SONt  chagbrdePfacBmembr it 8n du muirsemautnﬁtswh@s@&m@@ s% Ekyd 3R T 5'64, anﬁéxyaﬁlh _

TOr gani quac,Giogeno, ¥QeEN Bl 00 | 111~~~ TDTITHU 11 1 14117111 i EP

0 310 38etdeb sels pharmaceutiquement acceptables.
4. Composé suivant la revendication 1, de formule (Ib) :

(Ib) X

dans laquelle R, R? et R2 répondent aux définitions mentionnées dans la revendication 3 ; chacun des groupes

R* et R°® représente indépendamment H ou un groupe alkyle en Cy & Cq, ou bien les deux groupes peuvent

étre réunis pour former avec I'atome d’azote auquel ils sont fixés un groupe pyrrolidinyle, pipéridino, morpho-

linc, pipérazinyle, ou N-{alkyle en C, & C,)-pipérazinyle ; et X répond a la définition suivant la revendication 2
4 ou3.

5. Composé suivant la revendication 1, dans lequel Z représente un groupe éthoxy, méthoxy ou benzyloxy
substitué sur le noyau avec un halogéne.

6. Composé suivant I'une quelconque des revendications précédentes, dans leque! R représente un

groupe 2-chlorophényle, 2—h1ﬂuorométhoxyphényle. 2,4-difiuorophényle, 4-cyanophényle ou 1,3-benzodioxo-

5 le-4-yle.

7. Composé suivant I'une guelconque des revendications précédentes, dans lequel R représente un
groupe pyrid-2-yle, 4- ou 6-méthylpyrid-2-yle, thiazole-2-yle, 4- ou 5-méthyithiazole-2-yle, 5-méthylthiadiazo-
le-2-yle, 5-méthyloxadiazole-3-yle, 5-méthylisoxazole-3-yle, benzothiazole-2-yle, 5-éthoxybenzothiazole-2-yle

. ~ ou {-méthylimidazole-2-yie.
85 8. Composé suivant 'une quelconque des revendications 1 & 6, dans lequel R2 représente H et R! repré-
- sente H, un groupe alkyle en C, & C,, pyridyle, thiazolyle ou 1-(phényl)-éthyle.

9. Composé suivant I'une quelconque des revendications 1 & 8, dans lequel X représente un groupe oxa-

zolyle ou thiazolyle substitué facultativement avec jusqu'a deux groupes alkyle en C; & C,, ou un groupe imi-
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h 7 Procede de preparatlon d' un conpose de fornule (1) suiv
evendi cation 1, dans | equel un conpos6 de formnul e (IV)3 0 m, ”lwmlll“"l
~10

ans l-aquelle R X et Y repondent auﬁP@éﬂomstBHons suI vant Ia revendl cation
4l et R3 represente un groupe alkyle en C1 A Co ou aryl-(alkyle en C1 A 4),
c-est . amene A g&aig bubBiteETadullatiGeMERRS6: uil Grolisy ik 8n €110, of BF Ve Binddnae & @MRioxazolyle
Zcation 1. 4. oPkeema6 suivant |a revendication 3, dans |equel |e conpose de
"'."‘f ormul e (1V) esb. Gampdsdvapdineqedieihqededtovendi@sns 0 s 8, daits 1dqoél Nrdpesditshdog@uped’, 2,43
—-cet oest er detiblylmshistiGd fedtativernanbavec dreoudexgrodpes alkyloam G, 4 €4, ol on groppivddazaide sbs-
=f-ormul a (4§ V) tite&facultativéreent dyec jiyqu'a trelGareupesaliyle eh 61 & Qvarsubstitvé facullativemenhavec Liregyerpl
....I ‘e .conpose. delkfeanflaC.RTAB %ponﬂ@séﬁsewetr besizént o pyiine ¢ Ryrimidiseaui eyt éteessubstitué
iavecde |' al cansk ay mejprupsaupeplialesn Cd%cma}wp@n Cd# G onun groype pyridyle substitisi fapuitative-
e nmel ange re@eteyesyneurestkyie omB R @oCF-' hul |l e resul ante est trituree avec
de Neau, filtrdd ‘@E“P?%GP'Y%‘E'aHV?'Iﬂ'°§'°ﬂgﬁ%1q d%t'é!?ﬂ%ﬁ!é'ﬁﬂ'éé% Negroupa:-2- éFFY“EPES‘ﬁ‘F?E-”ro

#conpose d@ f PWB‘I"@"’('F‘W”%W'? berg| '1; '}gg a%g_ “Mg“ y'é1E _1_y|e

ff_corrpose de fQVY . g , _c! -m
e (3 é@ﬂ“ 2 %&?5&%&'"" e il

triméthyhmldazole-1 -yle,

w e T T 4 ﬁEth azol 2-mélhylpynd- 2 S-dlméthylpynd-a-]yle, 3 5-d|méthyl-1,2 4-triazole-1-yle, 4-
st dens |aq Ueinéthyl azoBls-yl A—d‘ﬁé&&lﬁﬁz&@@-@l@ deméthyRita SR 2 tihibdoRESy el Aagthyithizzole-5-

;revendi cati Oyle.1, qui consists A reduire un corrpose de fornmule (1) suivant

| a revendi cat i ap. Cbmpétd BEvanBsemnticatidh 1, G 6Q RAHD-EhidtsphBfy)Y BHN@R 6 3-$thoRyYarboay BGné-

« 1! hydr ogene thyi-2f4-@2amstigimidizop,5epyril tyyheheny]-540-(2-pyridyljcarb@inoy]myiting) ¢a Heplarnptichpy
wdun C ONT20 S e1,4kdihjdar-Fvbthaxydatblonyl-6-Méthyl-2-[4-(20néthylimidazo[1,2-aJpPrid-3-yl) phényiK6-IN-(2-pyRdyl)carba
~R.45 moyljpyridine, la 4-(2-chlorophényif)-fR4-dihydro-3-éthoxycarbonyl-6-méthyl-2-[4-(2\4,6RBméthylimidazo[4,5~
-, R CH3 N Apyrit 15 0phényl]-5-{N-(2-pyridyl)carbamoyl]pyridine ou la 4-(2-chisrephényl}-+:4-dif{yHifo)3-6thoxycarbonyi-

6-méthyl-2-[2-(2-méthylimidazo[4,5-c]pyrid-1-yl)pyrid-5-yl]-5-[N-(2-pyridyl)carbamoyl]pyridine.

e 13. Isomére optique dédoublé d’'un composé suivant I'une quelconque des revendications précédentes.
Ml 25 14. Composition phamaceutique comprenant un composé suivant ['une quelconque des revendications
: précédentes et un diluant ou support pharmaceutiquement acceptable.

15. Composé suivant I'une quslconque des revendications précédentes, destiné & étre utilisé en médecine.

16. Utilisation d'un composé suivant 'une quelconque des revendications précédentes pour la production
d'un médicament destiné au traitement d’états allergiques et inflammatoires.

30 17. Composé de formule (IV) :
R 0

1]

C-0R>
35 \

0% N yx
40
~ (Iv)

o | 45  dans laquelle Y représente un groupe 1,4-phényléne ou pyridine-2,5-diyle et R, R® et X répondent aux défini-
tions suivant la revendication 2 ou 3.

Revendications pour les Etats contractants suivants : ES, GR

50 1. Procédé de préparation d'un composé de formule (1) :

&5
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i ons suvant T2 el L5 'S ot e BRI
'represente | ndependament H ou un groupe al kyle en C1 a C6, du *

*R5 conpl et ent conj oi ntenent un gr pplps10aes BP! | di nyl e, piperidino,
~‘rmrphollno pi perazinyle ou N-(alkyle en C1 A C4)-piperazinyle, qu

Zgornsi-sto 65 a faire reagir |'acide correspondant repondant A la fornule

Zsuivant la revendication 6, ou un d6give reagtif de |'acide tel qu'un
chlorure d' aci de, avec i’ annnni%s\ou-@ I Re de fornmul e NHRARG. 8.

“ProcWi6 de preparation d'un coqusg‘ f2¢ (1) suivant la revendication

1 qub consists Afaire reagir un co bsel e formule (VM 61
*

" . : CH Y-
e c L M3 -55ep 0510 386 BL 0

LIS e CR3 J Y-X H avec un conposA
‘Tde fomnul e HNRL R2 dans | aquelle R, Rl, R2, XetY r~pondent aux d~finitions

QSU|vantIIareven- dication | et R3 repr=gente un groupe alkye en C, A Ca ou

“aryl-(alkyle en C, A C4). 9. Prochd6 s vant lia revendl cation 8, dans

~l equel le conpos6 de formule W est gar6 par hydrol yse 18 d'un coonpos6

Jdo f or mu |de lqﬂ lle R\,@ré;qntem groupe phényle ou ph nyle portant un ou Blugeuzs substituants choisis indé-
ndment° SHoTS nitro, halogénoy elkylesin Gy & Gallaxy 8mE4 4 LaranxialiartantGi 8K
‘Efs "W? 8 T e eirasivs o

9 dans foxy
ggts ggi;![ g r% rl)dé%ea antalkylsr.p Vit ndou(i)aé.t i ' t 2 complétent
3 ani élf frro E% no, morpho no, pét{Esz)‘y?, Bl C‘% e eé] \9 g fplpﬁngzmyle
<revendi C%L h‘i’l%p kyléjéhr@ a'c? Pl%l représe c@ﬁ:}p‘%réilp EI %
eSt pr ep%?yre,mé}o- @Gﬁun(y?o Hﬂ'le(\eﬂ'épg ale pgr;lfBE aC,deR1 T -
substituants choisis chacun indépendamment entre des groupes cycloalkyle en C; & C;, (alkoxy en C, a 04)-
carbonyle, aryle et hétéroaryle ;
s 25  Z est choisi entre des groupes alkoxy en C, & C, et aryl-(alloxy en C, & C,).
R et Y représente un groupe 1,4-phényléne ou pyridine-2,5-diyle, et
e X représente un groupe hétérocyclique aromatique penta- ou hexagonal contenant un ou plusieurs atomes
d'azote dans son noyau, noyau qui peut étre condensé & un noyau benzéne ou & un autre noyau hétérocyclique
aromatique penta- ou hexagonal contenant un ou plusieurs atomes d’azote, un ou plusieurs de ces noyaux
%  hétérocycliques contenant également facultativement un atome d'oxygéne ou de soufre, et portant facultati-
vement un ou plusieurs substituants choisis indépendamment entre des groupes allyle en C, & C, alloxy en
Cs & C,, halogéno, CF; et CN ;
et de ses sels pharmaceutiquement acceptables,
le terme "aryle” désignant un groupe phényle ou phényle portant un ou plusieurs substituants cholsis entre des
35  groupes halogéno, trifluorométhyle, allyle en C, & C,, hydroxy, alkoxy en C, & C,, (alkoxy en C; & C,)-carbonyle,
sulfamoyle et CN, '
e le terme "hétéro-aryle” dans la définition de R désignant un groupe hétérocyclique aromatique penta- ou hexa-
o gonal contenant un ou plusieurs hétéro-atomes choisis indépendamment entre N, O et S, et qui peut &tre facul-
tativement condensé & un noyau benzéne et qui peut porter facultativement dans au moins un noyau choisi
40  entre le noyau hétérocyclique et le noyau benzéne condensé, un ou plusieurs substituants choisis entre des
groupes alkoxy en C, & C, et halogéno,
et le terme "halogéno” désignant un groupe fluoro, chloro, bromo ou iodo,
dans lequel un composé de formule RCHO, un composé de formule (1) et un cétoester de formule (1) sont
amenés a réagir ensemble pour former le composé de formule (1)

~ formulés dans lesquelles R?® représente un groupe alkyle en C; & Cq ou aryl-(alkyle en C; a C,).
2, Procédé suivant la revendication 1, dans lequel le composé de formule RCHO, le composé de formule
() et le cétoester (llI) sont chauffés ensemble & une température de 60 & 130°C dans-un solvant organique.

60

£

v l 3
g R 0 CO.R
1

g ~ N—E H CRZ/

: 50 R c
= CH NH,

i 3 - (111)

8



{~35 avec To zinc et un conposa do fornule BrCH2COZ dans laquelle X Y et Z
.z ~pondent aux d~finltions suivant * . la revend. cation 1“lﬂmu,ﬂ[mim,,,|||
nisuivant la revendication 1, 2, 4,5 ou 111, dens lequel le c
2formule (111) ost pr~panS par rhacti d&® oB1asse®inmposd do for mul a XH ‘avéc dne*
4 L) hal og~noac6t oph6none en pr~sence de carbonate de 40 potassium dans un
“sol vant anhydr &3, plssdélid pr@lﬁféﬁcﬁldtm::&m%nqﬁe (i)gﬁlmdhgrev%dlx‘ahms le%trfel gr%omgésré
ensui te amen@e Pmadh I avec un conposA de fornule CO on prosence
“d"'hydrure do sodium 'Y reprA- D . sentant un
groupel I, 4- ph6nyl ~ne et X, Zeotlssubstltuant halogdno r ~pondent aux
; d~ flnltons sui vantla reven- dication - ~~13. ProoddA sui vant
~-=* une quel conque des revendi cations | 5 ouc80&?12 dans | equel Z
:f Opr ~sente un groups 6t hoxy, m-thoxy“o zyl oxy facultativenment substitud
“avec un hal og~ne. so 14. Procede suijvant ane quel conque des
s “r evendi cati ons pr9c~dentes, dans |equel reprasente un groups
2 chloropﬂdnyle 2- trIquornnrthoxyphj | e,~RA4- Af uor ophényl e,
~4-cyanoph~nyl e ou |1, 3-bmzodi oxo- 15. Procudn sucvpnt dne quel conque des
Zrevendi cations prlcdentes dens | eoqul FqnneprGSente un group. pyrld-2-yle,
:f4. ou 6-nmht hyl pyrid-2-yle, thlazole 2- er - ou 6-nbt hyl t hi azol o-2-yl e,

5 t h l t U n a -] e un e, e
mt hyl thi ag’,ll%,gfag %éﬁ )l&Y?épXJm"e ﬁé‘)% %ﬁxﬂk ‘Fﬁﬁé 4 ‘?ﬁg rp{%ré? g &l? ke

5 m~t hyl | sox Xlly al n%n 5)@5 aQ&E vend.-
y e, our - nBazol’e- 2- 18. Proce b su vant ueI on ue

=revendi cat i 0 n S 4[ Pnécéﬁésunﬂﬂfn§ relvélﬂléﬁion Bldah1Bqub 08 Bdiipodd d’etforﬁlxle r(lepés? Elyfff'ﬁa‘? ré'E'ctnoH n

Tgroup. ul Kyl eutdompbse e fofmuld REHY e cétdastarze kahite @i sulvahitInkvenbiBab Rrosé de
;,;_1] "Proctal6 mmuexV) bstistie. quel conque des revendi cati ons precedentes, dans

=zl equel  Xr epr es &rRrecéudsulyamd lpevemiicatianldydass iequelld Yompak é fomfuRGROHORE b YQEE313E de formule
=.Substi tub avdidsentagiiés azeade Uaicogisoprprytiquabtidy la eip&idin€A tefipdsture anblatite, I @lafg® réactionnel
i'm dazol yl e esiéaperéetipuipréayianta dstiriuiée aveq dellpau filtrée @ vaodstaliiste/daps knaétala d'dthys) cyui
+CF3 et condefrpge Iacempopidpiemulg (V). oids opmposé de fomiuleAlY) st ehauffé avec ie Bompb$: defrmal (IR
“sul vant |2 yun¢ang uwh'arﬁqeué Pradudre fecorappgé defermyled)) qui ast gépard perdiltiion Javageet déshydmatation e
~-un gfoupe 1, gm% de- i azol yi e facul tati vement substitu6 avec un Cu deux
‘groupes al kyl e efffoseqe g¢ Rroparatiqn dd‘ﬁ"ﬂ?pafﬁ)d;ef?"ﬁi”ﬁazol yl e facul -

“itativementsubstitue avec jusqu' d trols groupes alkyle en QI A4, Qu

: facul tatiyenentsubstitué avec un group% alkyie en C1L b &4 Qu
““CF3 et condens6 A un noyau benzengy pyR4 'he g pyrim di ne qul peut etre
o .
iisubstitu6 avec au nolns un groups a\klifl nNg~ b2 ou al koxy en C1L A 4,
j;—OJ un groupe pyridyle facultati veﬁre‘ﬁt sufls- 0 titu6 avec un groups al kyle
;a.en CG A C4 Qu CF3. CH. N T—X
.':.___._ 35 H
“dans laquelle R, Ry, Ry, Y et X répondent aux définitions suivant la revendication 1, qui consiste & réduire un
o composé de formule (I) suivant la revendication 1, dans laquelle Z représente un groupe benzyloxy, avec
TR I'hydrogéne en présence d'un catalyseur.
L 40 7. Procédé de préparation d'un composé de formule (Ib) ;
R 0 o 4
H 1 " H R [1 R
;N—C c-n"
4 N5
5
R, I l R
CH3 N Y—X
. H
e 50 (Ib)

dans laquelle R, Ry, Ry, Y et X répondent aux définitions suivant la revendication 1 et chacun des groupes R4
et RS représente indépendamment H ou un groupe alkyle en C, a C,, ou bien R et RS complétent conjointement
un groupe pyrrolidinyle, pipéridino, morpholino, pipérazinyle ou N-(alkyle en C, & C,)-pipérazinyle, qui consiste

65 & faire réagir acide correspondant répondant 2 la formule suivant la revendication 8, ou un dérivé réactif de
I'acide tel qu'un chlorure d'acide, avec 'ammoniac ou une amine de formule NHR4RS,

8. Procédé de préparation d'un composé de formule (1) suivantla revendication 1, qui consiste a faire réagir
T un composé de formule (V) : .
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- Pr ocede sul vant |’ une guel conque des revendi cations | ”Iﬁnﬂﬁﬁ\s | equ
L *II

Jrepr6sente un groupe 2- nbthyltm dazo[ 4, 5-rcpyrid-1- er
enzi m dazol e- 1-yl e, 2-n6t hyl benzi m dazol e- 1- yle, 3,5- "
imbthyl -1,2,4-triazol e-4-yte, 2gpPnlzgesssmdt hyl i m dazo[ 4, 5- c] pyr| d- 1- yI :
: ;butylinidazo[4,5-c]pyr|d-1-y|e 2-mdt hyl t m dazo[ 4, 5r b] pyri d- 3-yte,
mE2Bt hyl'i m dazol 1, 2-a] pyrid-3-yte, 2-6thylimdazo[4, 5- c]pyrld l-yle, 7-ne-
=St hoxy - 2- nﬁthylln1dazo[4 5- dlpyx| Ld- R vyle,

2-mdt hyl i m dazo[ 4, 5-c] pyri d-3- vh&.c LrighgAy! | m dazo[ 4, 5- c]py-

qariod- 1-ye, 2. 4-di et hyl i mi dazol e- Z)-net hyl i m dazol e- 1-yl e,
2,4,5-§rinethyl rm dazol e-1-yte, 4- hylll I dazol e- 1-yl e,
i2-n6thyl pyrld-3-yle, 2,6-dlndthylpyri g
,,,3,5 di n6t hyl -1, 2, 4-triazol e-1-yle,? 4- n6t hyl oxazol e-5-yl e,
22, 4-di rmlthylthl azol e- 5- yle, 6- nﬁthyllmdazo[l 2-b] thi azol e-5-yte ou

EY- et hyl t hl azol e-5- yle. 20 .20. Procede sul Vant |'une quel conque des
revenddcations | a 5 ou 8, 9 ou 10 §%hs | equel | e conpos6 de formnule

i "( l)est la
i4- (2- chl o%vep O{éiefmlPWB%d@Sl?H xR hifadip) ¥ csedrent apdémnitipapsgigantig revgd-i m d
q'lcft

Tazo[ 4, 5- cft aiean grouns.glkyle e Crd Cy anary-atkde embd/bd-pyri di ne, | a
~4 ¢ 2 ChI 5 3su aqf laypysndicatonss, 8?‘??69&9&1{5‘? T?B‘H?ﬂé dg fogpule (V) est préparé par hydrolyse
it hy onese g¢ fofmule YR 1

2 a] pyr| d 3-y) phényl ] -5- [N-(2 pyr| dyl ) carbanmoyl tpyridine, Ila

-2~ chl or ophi nyl ) - 1, 4- di hydr o- 3- 6t hox§c bolrgyl -6-nb6thyl -2-14-(2,4,6-trimt
“hyl |l m dazo[ 4, 5-c] pyrid-1-yl )!C-fﬂug-c 6-0-C 3 _

syl ]-55[N-(2-pyridyl)carbanoyl ] pyriti ne
‘“4 (2-chl orophi nyl ) - 1, 4-di hydr o- 3- 6t hoxychr boljyl - 6- mdt hyl - 2-[ 2- - -

.-(2-met hyl I m dazol 4, 6 clpyrld-1-yl)pg$Hid-S§yi [$-X N- (2- pyrl dyl ) car banoyl Jpyd
-dl ne. 21. Procede sulvant |a revendl catl onB9, dans |equel |e conpose de
orrmule (VI) est traltt avec un isonmare opthue de
4- (2, 4sdl chl or ophenyl ) -5, 5- di n6t hyl - 2- hydf®&y- 1
iy 3,2~ di oxaphosphori nane- 2- oxyde en sol uti on pour former une solution de
"Tsel's dl ‘ast 61& Brop&ié siivapta venditatipn $ g Bide)le cappesé db forrmule(¥h ess prisparé en faisant réagir
7di ast 6r eensembiauneompast dgomuisdREHE sueant la reveridisationrl, ynanétopsteride foimald (I ativaptia
=fract | onrrewendieation! ¢tiashemirobekPrangaiedeseieuady®- du conpose de fornule (V1) est
; epar @ de ca&1. Bppédé sujvantia pwendigatignt, 2, 3, 4, 5 ou 10, dans lequel e cétoester de formule (1) est préparé
par réaction d'un oomposé de formule ;

NC-Y-X

avec le zinc et un composé de formule BrCH,COZ dans laquelle X, Y et Z répondent aux définitions suivant

la revendication 1.
12. Procédé suivant la revendication 1, 2, 4, 5 ou 11, dans lequel le cétoester de formule (lll) est préparé

par réaction d'un composé de formule XH avec une p-halogénoacétophénone en présence de carbonate de
) _potassium dans un solvant anhydre, ce qui donne un composé de formule :

X-Y-COCH;,

. . 45 quiestensuite amené & réagir avec un composé de formule (Z,)CO en présence d’hydrure de sodium, Y repré-
.. sentantun groupe 1,4-phényléne et X, Z et le substituant halogéno répondent aux définitions sulvant la reven- .
ol " dication 1.

13. Procédé suivant I'une quelconque des revendications 1 & 5 ou 8 & 12, dans lequel Z représente un
: groupe éthoxy, méthoxy ou benzyloxy facultativement substitué avec un halogéne.
.. 14. Procédé suivant 'une quelconque des revendications précédentes, dans lequel R représente un

L _groupe 2-chlorophényle, 2-trifluorométhoxyphényle, 2,4-diflucrophényle, 4-cyanophényle ou 1,3-benzodioxo-
e le-4-ylo. _

R 15. Procédé suivant {'une quelconque des revendications précédentes, dans lequel R! représente un
- groupe pyrid-2-yle, 4- ou 6-méthylpyrid-2-yle, thiazole-2-yle, 4- ou 5-méthyithiazole-2-yle, 5-méthylthiadiazo-
8  le-2-yle, 5-méthyloxadiazole-3-yle, 5-méthylisoxazole-3-yle, benzothiazole-2-yle ou 5-éthoxybenzothiazole-2-
yle, ou 1-méthylimidazole-2-yle.
18. Procédé suivant 'une quelconque des revendications 1 & 14, dans lequel R? représente H et R! repré-
sente H, un groupe alkyle en C, & C,, pyridyle, thiazolyle ou 1-(phényl)éthyle.
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17. Procédé suivant'une quelconque des revendications précédentes, dans lequel X représente un groupe
oxazolyle ou thiazolyle facultativement substitué avec jusqu'a deux groupes alkyle en C, a C,, ou un groupe
imidazolyle facultativement substitué avec un groupe alkyle en C, & C, ou CF; et condensé & un noyau oxa-

- 2olyle ou thiazolyle.

5 18. Procédé sulvant 'une quelconque des revendications 1 &4 16, dans lequel Xreprésente un groupe 1,2,4-
triazolyle facultativement substitué avec un ou deux groupes alkyle en C; & C,, ou un groupe imidazolyle facul-
tativement substitué avec jusqu’a trois groupes alkyle en Cq & C,, ou facultativement substitué avec un groupe
alkyle en C; & C4 ou CF, et condensé a un noyau benzéne ou pyridine ou pyrimidine qui peut &tre substitué

SR avec au moins un groupe alkyle en C, & C, ou alkoxy en C; & C,4 ; ou un groupe pyridyle facultativement subs-
. 10  titué avec un groupe alkyle en G4 a C, ou CF;.
19. Procédé suivant 'une quelconque des revendications 1 & 16, dans lequel X représente un groupe 2-
méthylimidazof4,5-cJpyrid-1-yle, Iimidazole-1-yle, benzimidazole-1-yle, 2-méthylbenzimidazole-1-yle, 3,5-
~ diméthyl-1,2,4-trlazole-4-yle,  2-trifluorométhylimidazo[4,6-c]pyrid-1-yle, 2-butylimidazof4,5-c]pyrid-1-yle,
2-méthyiimidazo[4,5-b]pyrid-3-yle, 2-méthylimidazo[1,2-a]pyrid-3-yle, 2-éthylimidazo[4,5-c]pyrid-1-yle, 7-mé-
. 15 thoxy-2-méthylimidazol4,5-d]pyrimid-3-yle, 2-méthylimidazol4,5-clpyrid-3-yle,2,4,6-triméthylimidazof4,5-clpy-
rid-1-yle, 2,4-diméthylimidazole-1-yle, 2-méthylimidazole-1-yle, 2,4 5-triméthylimidazole-1-yle,
4-méthylimidazole-1-yle, 2-méthylpyrid-3-yle, 2,6-diméthylpyrid-3-yle, 3,5-diméthyl-1,2,4-triazole-1-yle, 4-
méthyloxazole-5-yle, 2,4-diméthylthiazale-5-yle, 6-méthylimidazo[1,2-bthiazole-6-yle ou 4-méthyithiazole-5-
yle. r
20 . 20. Procédé suivant 'une quelconque des revendications 1 & 5 ou 8, 9 ou 10, dans lequel le composé de
formule (I)est la 4-(2-chlorophényl)-1,4-dihydro-3-éthoxycarbonyl-6-méthyl-2-[4-(2-méthylimidazol4,5-c]pyrid-
1-yl)phényli]-5-[N-(2-pyridyl)-carbamoyljpyridine, la 4-(2-chiorophényl)-1,4-dihydro-3-éthoxycarbonyl-6-mé-
thyl-2-{4-(2-méthylimidazol1,2-a]pyrid-3-yl)phényl]-5-IN-(2-pyridyl)carbamoyl]pyridine, ia
4-(2-chlorophényl)-1,4-dihydro-3-éthoxycarbonyi-6-méthyl-2-[4-(2,4,6-triméthylimidazo[4,5-c]pyrid-1-yl) phé-
25  hyl]-5-IN-(2-pyridyl)carbamoyljpyridine ou la 4-2-chiorophényl)-1,4-dihydro-3-éthoxycarbonyl-6-méthyl-2-[2-
(2-méthylimidazo[4,5-c]pyrid-1-yl)pyrid-5-yi}-5-[N-(2-pyridyl)carbamoyi]pyridine.

21. Procédé sulvant la revendication 9, dans lequel le composé de formule (V1) est traité avec un isomére
optique de 4-(2,4-dichlorophényl)-5,5-diméthyl-2-hydroxy-1,3,2-dioxaphosphorinane-2-oxyde en solution pour
former une solution de sels diastéréo-isoméres d'ester cyanéthylique, I'un des sels diastéréo-isoméres est

30  séparé de la solutioh par recristallisation fractionnée et un isomére optique dédoublé du composé de formule
(V1) est séparé de ce sel.
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