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10 Matrix metalloproteases (MMPs) are enzymes which are involved in the renewal of

extracellular matrix tissue, such as cartilage, tendons and joints. MMPs bring about the
destruction of the extracellular matrix tissue, which is compensated for, in a non-
pathological physiological state, by its simultaneous regeneration.

Under normal physiological conditions, the activity of these extremely aggressive

15 peptidases is controlled by specialized proteins which inhibit MMPs, such as the tissue
inhibitors of metalloprotease (TIMPs).

Local equilibrium of the activities of MMPs and of TIMPs is critical for the renewal
of the extracellular matrix. Modifications of this equilibrium which result in an excess of
active MMPs, relative to their inhibitor, induce a pathological destruction of cartilage,

20 which is observed in particular in theumatoid arthritis and in osteoarthritis.

In pathological situations, an irreversible degradation of articular cartilage takes
place, as is the case in rheumatic diseases such as rheumatoid arthritis or osteoarthritis. In
these pathologies, the cartilage degradation process predominates, leading to a destruction
of the tissue and resulting in a loss of function.

25 At least twenty different matrix metalloproteases have been identified to date and are
subdivided into four groups, the collagenases, the gelatinases, the stromelysins and the

membrane-typé MMPs (MT-MMPs), respectively.



Matrix netal |l oprotease-13 (MW-13) is a coll agenase-type MVP whi ch
constitutes the predom nant coll agenase observed during osteoarthritis, in
t he cour swoaB/owmaizh pat hol ogy the chondrocyte directs thecaaposox2ti on of
cartilage. There is a need for novel MW inhibitors, nore particularly for
MWP-13 inhibitors, 5 in order to prevent and/or correct the inbalance in
the renewal of extracellular matrix tissue, such as arthri tis, rheumatoid

arthritis, ' is erlodont
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X. Xj Cétalioprotegsed3, i orden tpomich thy therapeutic arsenal that can be used for treating

15 pathologies associated with the destruction of the extracellular matrix and with cancer.

The patent application W09826664 describes quinazolinone compounds which are

used as new antifungic compounds.

The compounds of the present application are novel and represent powerful

20 inhibitors of MMP-13. They are consequently of use in the treatment of rheumatoid
arthritis, osteoarthritis, osteoporosis, periodontal diseases, inflammatory bowel disease,
psoriasis, multiple sclerosis, cardiac insufficiency, atherosclerosis, asthma, chronic

obstructive pulmonary diseases (COPDs), age-related degeneration (ARMD) and cancer.

25 SUMMARY OF THE INVENTION

The applicant has identified novel oxo azabicyclic compounds that are matrix

metalloprotease inhibitors, and more specifically compounds that are selective MMP-13

inhibitors.

More specifically, the present invention relates to compounds of formula (I) :



2 3 O wherein: X1, X2, and X3, independently of each other, represent a
nitrogen atomor a group -CR3 in which R3 represents a group selected from
hydr ogen,wp@kne@@)al kyl , am no, nono(Cl- 5 C6)al kyl am no, PCT/EP03/02277

di (G -0C6)al kyl am no, hydroxy, (Cl-C6)al koxy, and hal ogen, with the proviso
that not nmore than two of the groups; X1, X2 and X3 simultaneously

represent a nitrogen atom Gl represents a group selected fromthose of
formulae (i/a) and (i/b): R4 RGN\ RA_/N=, \ /INRS5 (ila) (i/b) 10 in

whi ch: - the carbon atomw th nu 2 GQttached to the group NNRL in the
ring, - R4 and R5, identtrsal Qr diTteré¢nt, pendeni) y of each ot her,
represent a group (&Zf(r m 0 ci-'ce) al kyl, aryl,

aryl (Cl-c6) al kyl, cycloarkyl, &pcl o¥hkyl (C1- C6) al kyl, heteroaryl,

het er oaryl (C1- C6) al kyl , heterocycl oal kyl, end 15

het er ocycl oal kyl (C1-C6) al kyl, - R6 represents a group selected from: V

hydr ogdiereinr i f | uor omet hyl, OR7, NR7R8, in which R7 and R8, identical or
diff ind | f t her, t hyd C1-C6) al kyl ,
(1. oy aru ks SRE3s ety Bt et BEFh g RpRC S Btipets 2o ot B aFks | - o0
cycl oah kyli€iCR; Gepreddiid a gh&Uprsdaed ﬁoﬁﬁ{ay(?déggégg')(gf%

| kil Ci:
het erocgcl oal kyl, and hetérocycl oal ky kﬁ@}?hesémbgnggcp)(s 'bei ng
obt i orfa

algyleminet {1 Gt-Cealiylasmigo drydrovys, ECgCoelboxy,whildblogey, be identical or
di fferent ..i ndepen tly, of each ot he sel ected fro | ogen, am, no,
nono( (’f%ﬂ eapli?;& fsggtggtor,l%d?’()fﬁ %) 3% 915 e &S ,“p%;@h >E2a"l"}r\}il%§l %‘%@E@Peﬁ'&l%g
i dent irggresedk a ditfolced 89in,i ndependent |y of each other, cyano, WO 03/076417

PCT/ EPO3/ 02277 4 tri hal ogeno(Cl-C6)al kyl, (Cl-C6)acyl, -C(=0O OR7, -OR7 and
-SR7, in which R7 is as defined hereinbefore,

e G represents a group selected from those of formulae (i/a) and (i/b):

, R, Rs\ R,
N
(i/2) (i/b)
10 in which:

- the carbon atom with number 2 is attached to the group N-R, in the ring,

- R4 and Rs, identical or different, independently of each other, represent a group
selected from hydrogen, (Ci-Cg)alkyl, aryl, aryl(Ci-Ce)alkyl, cycloalkyl,
cycloalkyl(C,-Ce)alkyl, heteroaryl, heteroaryl(Cy-C¢)alkyl, heterocycloalkyl, and

15 heterocycloalkyl(C;-Ce)alkyl,

- Rg represents a group selected from :

v" hydrogen, trifluoromethyl, OR;, NRsR;, in which R; and Rs, identical or

different independently of each other, represent hydrogen or (C;-Cg)alkyl,

v (C-Celalkyl, (C-Ce)alkenyl, (C;-Cglalkynyl, aryl, aryl(C;-Cgalkyl,
20 cycloalkyl(Ci-Ce)alkyl, heteroaryl, heteroaryl(C;-Cg)alkyl, heterocycloalkyl, and

heterocycloalkyl(Ci-Cs)alkyl, these groups being optionally substituted by one or

more groups, which may be identical or different independently of each other,

selected from halogen, amino, mono(C;-Cs)alkylamino, di(C;-Ce)alkylamino, each

alkyl moiety being identical or different independently of each other, cyano,



& represents a group sel ected from carbon-carbon triple bond, -CH=C=CH,
CO CS, S(Oil in which nl represents an integer fromO to 2 inclusive,
and a growposfzesd7 formula (i/c): /Y Y1 in which the carb@aTatrosnaert h
nunber | is attached to the bicycle of the conpound of formula (1), Y1
represents a group sel ected from oxygen, sul phur, -NH and -N(Cl-C6)al kyl,
and Y2 represents a group selected from oxygen sul phur, -NH and
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i ndependentdrye®@he@a®Bior®t her, represent a group sel ected from hydrogen,
(Cl-C6)al kyl, tri hal ogeno( Cl1- C6) al kyl, hal ogen, -OR7, -SR7, and -C(=0) OR7,
in which R7 is as defined hereinbefore, am no, nono(Cl-C6)alkylainino,

di (Cl- C6).al k whi ch h al ty ig i i.cal 1
d: 1£fer en ; ‘T’% nhgée?ﬁlf?r{’sp %?;l&éeé]g 8’6‘t i an 8‘%855 taﬂé%Qbaemgé:C& E?éat er -t han
or equals ISQO? q ih h@thMQTIOFe?fé%@IE}s Ghainfegéd Rt 'Oofbatllﬁcluﬁ%‘tﬁidn§ 8 bp tWwo

i sol at ed or conj ugat ed ti pl e bonds, -and/or wherein when n is greater
than dermaduéic)to 2, one of said - CRIORL0 may optionally be replaced with a
group sel ected from oxygen, )"1 in V\:hi ch nl is as defined 20

her ei nbefore, -NH and - N(Cl } ﬁ%esents a group selected from
aryl, heteroaryl, cycloal kyl, a heterocy Jal kyl, these groups being 5-
or 6-nenbered nonocycle or bicyd,e conposed of two 5- or 6- nenbered
nonocycle, 25 Rl represents a group selected from: hydrogen, WO

03/ 07 6 whichChe ERA3N0227i7with number -1G8 )attheheld, to (a2 bEe¥rl dethy lcompeRads) al kynyl ,

th b ti | t ut ed t.h whi ch

may bETHA o0 RSt %%Po&n%lec%ﬁﬁ%&%a&fﬂ%hu@zi{ﬁl BN Crsepditlad 1rom
t@%@ - 7R3, =0) ORS8,
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i ndependently of each other, represent hydrogen or (Cl-

10 e nrepresents an integer from 0 to 6 inclusive,

e Z, represents —CRgR o, wherein Ry and Ry, identical or different independently of each
other, represent a group selected from hydrogen, (C;-Ce)alkyl, trihalogeno(C;-Ce)alkyl,
halogen, -OR7, -SR7, and -C(=0)OR5, in which Ry is as defined hereinbefore, amino,
mono(C;-Ce)alkylamino, di(C;-Ce)alkylamino in which each alkyl moiety is identical or
15 different independently of each other, and

- wherein when n is greater than or equal to 2, the hydrocarbon chain Z; optionally
contains one to two isolated or conjugated multiple bonds,

-and/or wherein when n is greater than or equal to 2, one of said -CRoR;o may optionally
be replaced with a group selected from oxygen, S(O)n in which nl is as defined

20 hereinbefore, -NH and -N(C;-Cg)alkyl,

o A represents a group selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
these groups being 5- or 6-menbered monocycle or bicycle composed of two 5- or 6-

membered monocycle,

25 e R, represents a group selected from :

- hydrogen,



Co6)al kyl, - and the group of formula (i/d) : (&) , k> (Z2)/ (i/ld) 42 p/
in which pis an integer fromO to 8 inclusive, 10 / Z2 represents -CR

| RL12 wherwDr3Ri64li7 and R12, identical or different indepenaemtdry3ionf7 each

ot her, represent a group selected from hydrogen, (Cl-C6)alkyl, phenyl,

tri hal ogeno(Cl -C6) al kyl, hal ogen, agi no, OR7, SR7 and -C(=O OR7 in which R7
represents hydrogen or (Cl-C6)al kyl; and - wherein when p is greater than
or equal to 2, the hédrocar bon chain Z2 optionally 15 contains one or two

i sol at ed dF1-€onikibatEeCanlitanyl, e(Grdpoalkynylaflsser smps anay rbe spdersdiver t han
or equal t . | d - CR Y. Rt I . he.repla .th a
group sel gglf%lgn @%ﬁf&x;é/lgéeg?r gﬁ{% %g}lﬂr?mg@h %{A?I égalél%g%af'a?néérd% eé%\qeti nbef or e,
-NH, - N( Clindspradelily ,of asach oetebostidcied/ frdin rapfin@seahs, wihglogefn(Spleatketl from
aryl, heteroar cloal kyl, and 20 _heterocycl| oal kyl , these groups being

l, ¢ |

5-"or 6. menperkd. S TSP B.oCBPIGRS ORscPfrm B whichR7ERa Rs. Which glaybgnber ed

nocycl e, oY el i i o] - &3,
i on may ‘el Sr WT-RhC ALl bRIY dilebh AR Ty ot SR €t 57
(are) sel egyadldhlf rom (Cl - C6) al kyl, hal ogen, CN, NO2, CF3, OCF3,
-(CH2) kNR13RI 4, -N(R13)C(=Q) R14, -N(R13)C(=0) OR14, -N(R13)S2RI 4,
- N( S02Rr 3224 thecgrpyp bRk Ekﬁl)ﬁg%, - S02- N(RI 3) - ( CH2) k2- NR1L4R; 5,
- (CH2) kKSO2NR13R14, - X4(CH2) <O OR13, -(CH2)kC(=0) OR13,
-C(=0 O (CH2) k2- NR13RI 4, %@16417 CT/ EP@%}OZZ?? 6
- (=0 O ( CH2) k2- ¢ =0) OR1EG3)ax CHQWQ{O) NRL3R14, - (CH2)kC(=0) NRI 3R14,
-R17-C(=0O) OR13, -X5-R18, and -C(=0) -R19-NR13R14 in which : - X4 represents
a group sel ected fromoxygen atom sul phur atomoptionally substituted by
one or twoy obywleinh ativas integed fioim § tygemchisives substituted by a 5 hydrogen
atomor a (Cl-C6)al kyl group, - kis an integer fromO to 3 inclusive,

10 v’ Z, represents -CR;1R;; wherein R and Ry, identical or different independently
of each other, represent a group selected from hydrogen, (C;-Cs)alkyl, phenyl,
trihalogeno(C;-Ce)alkyl, halogen, amino, OR;, SR; and -C(=O)OR; in which Ry
represents hydrogen or (C;-Cg)alkyl, and

- wherein when p is greater than or equal to 2, the hydrocarbon chain Z, optionally

15 contains one or two isolated or conjugated multiple bonds,

- and/or wherein n is greater than or equal to 2, one of said —CR;;R; may optionally
be replaced with a group selected from oxygen, S(O)n in which nl is as defined
hereinbefore, -NH, -N(C;-Cg)alkyl, and carbonyl,

v B répresents a group selected from aryl, heteroaryl, cycloalkyl, and
20 heterocycloalkyl, these groups being 5- or 6-menbered monocycle or bicycle
composed of two 5- or 6- membered monocycle,

v qis an integer from 0 to 7 inclusive,

v the group(s) G3, which may be identical or different independently of each other,

25 is (are) selected from (C;-Cg)alkyl, halogen, CN, NO,, CF3, OCF3, -(CH2)NR13R 14,
NR3)CEOR,  -NR3)C(EO)OR,  -NRiz)SOzR1s,  -N(SORiz),  -ORis,
-S(O)iRu3, -SO0,-N(R;3)-(CHz)io-NR14R 15, -(CH)xSO,NR 3R 14,

—X4(CH2)kC(=O)OR1 3, -(C_Hz)kC(:O)ORl 3 -C(=O)O-(CH2)k2-NR1 3R14,



- k1 is an integer fromO to 2 inclusive, - k2 is an integer froml to 4
i nclusive, - R13, R14 and R15, which nay be identical or different

i ndependewplog/onds1each 10 ot her, are sel ected from hydr og@aTamrds3/ 02277
(Cil-Co)al kyl, - R16 represents a group selected from (Cl-C6)al kyl,
-R19-NR13RI 4, -R19-NR13-C(=0) -R19-NR14R15, and -C(=0) O R19-NR13R14 in
which R19 represents a linear or branched (Cl-C6)al kyl ene group, and R13,
R14 and R15 are as defined hereinbefore, 15 - Rl7 represents a

( C3- C6) cy el (@) Ry(CHoi=0)ORE, r eBs(ERCEQNRoRp, s e(Et)dd=0)¥:Rimgl e bond,
-CH2-, oxygen_ ato sul phur atom S%E;i onally,sug,s ituted by one or two
oxygen at dfs;CERIORI rEgR i srbaCOIFs N Yy ‘ﬁbdrogen at om or

(C1- Co6) al kyl e t e f N 5- or
6- menber ed rr% (rg%);/llc eIelt-saér:Q (,) phgélgéggr%n? (\%/géélﬁ a@’oﬁ%@gﬁai&ﬂgg@ g%%glta?¥ut ed by
one or nDEgbstitePdy e oh twey okyendatnmisc ahd aritrofiehf etoentspbsigited thydaf r om ( Cl-
Co6) al kyl , hal ogen, hydroxy no, tetrazolyl, amno, and -C(=0) OR7 wherein
7 represéﬁ@rggﬁwf)@d}%ﬁ@?’%é‘g@@%’xyl, WD 03/ 076417 PCT/ EP03/ 02277 7 o
and 5- or 6-nenbered nonocycl e cycl oal kyl, heterocycloal kyl, which is
optionally substituted by one or nore groups, which may be identical or

di fferent ; slelsemtin@gdrrfomm 0@ 30&)ladikg! , hal ogen, hydroxy, oxo, cyan,
tetrazolyl, amno, and -C(=0) OR7 wherein R7 represents hydrogen or
(CG-Co)alkyl, 5 mis an integer fromO to 7 inclusive, the group(s) Rz,

whi ch may _be,j gdeqtiiealr s¥m 0t D eh@msivd ndependent |y of each other, is (are)
selected from (Cl-C6)al kyl, hal ogen, -CN, NO2, SCF3, -CF3,-0CF3, -NR7R8,

-OR8, - SR8, -SORB, -S02R8, -(CH2)kSO2NR7R8, - X7(CH2)kC(=0) OR8,
- (CH2) kC( =0 , .10 - 7(HEJ g zOLNR7Rs, - (CH2) kC(=O) NR7R8, and -X8-R20 in
which: - X7 %ﬁ@é&'ﬁg?@o qu_%%] cl:‘i%‘l‘%‘(’:et’ed from oxygen, sul phur optionally
substituted by one or two oxygen atons, and nitrogen substituted by
hydrogen or (ClI-C6)al kyl, e . :

- Ry3, Ris and Rjs, which may be identical or different independently of each

10 other, are selected from hydrogen and (C;-Cg)alkyl,

- Ry represents a group selected from (Ci-Celalkyl, -Rio-NRy3Ris,
-R19-NR1 3-C(=O)-R19-NR14R1 5, and -—C(=O)O-R19-NR13R14 in which R19 represents
a linear or branched (Ci-Ce)alkylene group, and Ry, Ris and Rys are as defined

hereinbefore,
15 - Ry represents a (C3-Cg)cycloalkyl group,

- Xs represents a group selected from single bond, -CH,-, oxygen atom, sulphur

atom optionally substituted by one or two oxygen atoms, and nitrogen atom

substituted by hydrogen atom or (C;-Cg)alkyl group,

- Ryg represents a group selected from :

20 o 5- or 6-menbered monocycle aryl, heteroaryl, which is optionally substituted
by one or more groups, which may be identical or different, selected from (Ci-
Cg)alkyl, halogen, hydroxy, cyano, tetrazolyl, amino, and -C(=0)OR; wherein

| R; represents hydrogen or (C1-Cg)alkyl,



- kis aninteger fromO to 3 inclusive, - R7 and R8, which may be
identical or different independently of each other, are 15 selected from
hydr ogen WoM30GHTE) al kyl , - X8 represents a group sel ect @dTfRPOSNRITIgl €
bond, -CH2-, oxygen atom sul phur atom optionally substituted by one or
two oxygen atons, and nitrogen atomsubstituted by hydrogen atom or
(C-cCo6)al kyl group, - R20 represents 5- or 6-nenbered m)nocycle aryl,

het er oar yl , oY, l.0al kyl hetero al whi ch | 1

subst i t ut ed by‘ﬁlgng ?rf ?mn?éenbe gu Sl o cﬁyﬁ%}w}beheitﬁgﬁfci ’OW?‘EH%T %r ent,
sel ected fromc(pﬁbnﬂg) aﬁﬁ@yikutedm og@ifNor e C%ﬁé{ulﬁ;ndvtﬁéﬂ Ay b@rwen\fveﬁnort he ring
is heterocycli it conprises Troml to 4 heteroatons selected from

ni trogen, oxygﬂéﬁeféﬂﬁ S@E‘Ftﬁ‘lﬁ frem (ptGamkyl) halogane hydrewyyioxof eirans, tethasobds |

i sonmers thereqf _%_sq [ |}y acceptabl e
salts thereof. THWD’O%?O 4 %ﬁégﬁa@}gﬁ%&m@%ﬁ%r | ﬁgl'{%ﬁ% |"i rst

efrbodi nent, the invention relates to conpounds of fornula (I) wherein :
(€74 represents a group selected fromC=0 C=S, S(Oil in which nl represents
an i Mt eBef 2 riescp fiog 9 tq Aénclisivee, or a group of formula (i/c): Y2-r (i/c)
5 Y in which the carbon atomw th nunber | is attached to the bicycle of
the conmpound of fornmula (1), Y1 represents a group selected from oxygen,
sul phur , theNHoap@) R @hidBohay k¥ lidentigfldor YR fleRAt ﬁfd@gi( et @bpBRhS®Rh&SIed from
oxygen, sul phur, -NH and -N(C I -C6)al kyl 2, X3, Gl, n, Z1, A R,

i n” andarRpscectedaord € 1Eahlkyl, iabogen) diNINOz,JSEB%cﬁ;dr@@Fi, éNR7RgcOR, -

enbodi nent, the invention relates to conpounds of fornula (I 2 wherein :
@ repResemRa; c%@i?sxn c&thadeNRpRe  bEn@CH)E(FOYPBsent CHAC(O)O8er from 1
to 6 inclusive, X2, X3, Gl, 7Z1, A, R, in and R2 are as defined

Her ei nﬁdﬁéhhc(’i@)%&ﬁr iGN iR el arthrbSetReimtwhielkie | nvention rel ates to

conpounds QI re];)?e%en Is a éo&p selected from oxygen, sulphur optionally substituted by one or

two oxygen atoms, and nitrogen substituted by hydrogen or (C;-Ce)alkyl,

- ks an integer from 0 to 3 inclusive,

- R7 and Rg, which may be identical or different independently of each other, are

15 selected from hydrogen and (C;-Ce)alkyl,

- Xg represents a group selected from single bond, -CH,-, oxygen atom, sulphur atom
optionally substituted by one or two oxygen atoms, and nitrogen atom substituted by

hydrogen atom or (C;-Ce)alkyl group,

- Ry represents 5- or 6-menbered monocycle aryl, heteroaryl, cycloalkyl, or
20 heterocycloalkyl which is optionally substituted by one or more groups, which may
be identical or different, selected from (C;-Cg)alkyl, halogen, hydroxy and amino,

and when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms selected

from nitrogen, oxygen and sulphur,

optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

25 pharmaceutically acceptable salts thereof.



wherein : @& represents a carbon-carbon triple bond, nis zero, Zlis
absent, 20 A represents a group selected fromheteroaryl, cycloal kyl,

het er ocycwoaBlyd417t hese groups being 5- or 6-nenbered nomomEPO®1277 bi cycl e
conposed of two 5- or 6- nenbered nonocycle, X1, X2, X3, GlL, R, in and
R2 are as defined hereinbefore. Acc%r ding to a fourth enbodi nent, the
invention relates to conpounds of fornula (1) 25 wherein: @ represents
a carbon-carbon triple bond, nis zero, WO 03/076417 PCT/EP0O3/02277 9
Z1 i s Amseriing to A fesproathodingerd, Hhire fvenigomooglates R qopossdniof farrhyldr@gen at om
or a %%ueon_of formula (i/d) : (&) ' (Z2)/ (i/d) g2p5/ inwhich pis
an int ehg(t-:r1 fromO to 8 inclusive, / Z2 represents -CR11R12 wherein R11 and

R12, l-deG% ir§rbsels dightdupr Sdléctéd dRRETEONIEIS, KO)Gamhwaldhenl réftdeABen a group
sel ected from hydrogen, (Cl-C6)alkyl, phenyl, " trihal ogeno(Cl-C6) al kyl,

hal ogeériegeaniond) taORMCIBRE, an@lgro@pﬁ@fmnla(m/cihi ch R7 represents hydrogen or
(C1-Ce)al kyl, and 10 - V\/nerei? when p is greater than or equal to 2, the

hydr ocarbon chain Z2 optional if\rﬂ*{ont ai ns 9&3 or two isolated or conjugated
mul ti pl e bonds, - and/or whereinin is greater than or equal to 2, one of
id -CRL1R12 may optionally bé&jreplaced with a group selected from

oxygen, S(O"1 in which nl is as defined hereinbefore, -NH,
- N( C1ica)hadhkipe cathon embwith numbsr 1 iB afteghed de ihe bigyplserfythe gpmppund ofy i s an

I nt eg%m];urlé) m,lYltr%prZ:sénrt]s? ‘141 lé?olu\{)esblected from oxygen, sulphur, -NH and -N(C;-Cg)alkyl,
and Y represents a group selected from oxygen, sulphur, -NH and -N(C;-Ce)alkyl,
o X, X3 X3, Gi,n, Z;, A, Ry, m and R; are as defined in formula (I).

10 According to a second embodiment, the invention relates to compounds of formula (I)
wherein :
e G, represents a carbon-carbon triple bond,
e nrepresents an integer from 1 to 6 inclusive,

o X, Xy X3, Gy, Z1, A, R, m and R; are as defined hereinbefore.

15 According to a third embodiment, the invention relates to compounds of formula (I)
wherein :
e G, represents a carbon-carbon triple bond,
e 1 is zero,
e 7, is absent,
20 e A represents a group selected from heteroaryl, cycloalkyl, heterocycloalkyl, these

groups being 5- or 6-menbered monocycle or bicycle composed of two 5- or 6- membered

monocycle,

e X, X, X3, Gi, R, m and R; are as defined hereinbefore.

According to a fourth embodiment, the invention relates to compounds of formula (I)

25 wherein :

e G, represents a carbon-carbon triple bond,

e 1S zero,



[/ the group(s) G3, which may be identical or different independently of
each other, is (are) selected from-(CH2)kNR13RI 4, -N(R13)C(=0 OR14,

- N(R13) SG2BRD14/07644N( SO2R13) 2, - S( O kI R13, -S02- N( R13) - ( CH2pk2/mWR14215,

- (CH2) KSO2NR13R14, 20 - X4(CH2) kC(=0) OR13, -(CH2)//kC(=0 OR13,

-C(=0 O (CH2) k2- NR13R14, -C(=0 O (GgH2) k2-C(=0)OR16, - X4(CH2)kC(=0 NR13R14,
- (CH2) kC(=O) NR13R14, -R17-C(=0) OR13, -X5-R18, -C(=0 -R19-NR13R14 and
-X6-R21 in which : - X4 represents a group sel ected from oxygen atom

sul pher Zitisabsspti onal |y substituted by one or two oxygen atons, and

nitro en atom substituted by a 25 hydrogen atomor a (Cl-C6)al kyI group, -
kis ﬁ?PéaséPSfarfé}?Pgl 8" inclusive, - klis aninteger from1l to 2

i ncl us' V€, represéits b By@Bgé 46T of 5rOup éffoﬁn&laéﬂ&ﬂ usive, - R13, R14 and RIS,
whi ch may be i1 dentical "or dlfferent i ndependently of each 30 other, are

sel ected from hydrogen and ( )al kyl, WD 03/ 076417 PCT/ EPO3/ 02277 10 -

R16 represents a group sg r( Ml-CG) G@ldyl , - R19- NR13R14,

- R19- NR13- C( =0) - R19- NR14R15,' and - ®0) O R19- NRL3R14 i n which RL9

represents a linear or br anched (CI - C6) aI kyl ene group, and R13, R14 and
5 are as defi her el nbef.o represents a (C3-C6)cycl oal kyl

roup, >(5 %ﬁﬁ{éjgé’,{f gn glt%gref)hﬁn%o %ncdls Vrebm single bond, -CH2-, oxygen

at om sul pHUY, répr@ehePURRAL Meﬁembmll dndtred, lhyntmanmlffeMt ﬁmygaideﬁi}ons and
nitrogen atom substituted by hydrogen atomor (Cl-C6)alkyl group, - R18

r epr esent facaghovipers sEprescall & gWwPh @ﬁ?ﬁafr@m h&%ﬁ@hl rC6)hl\1§¥]erPé‘€9/¥,ll oal kyl ,
10 th o] d of t
°5. iBHBERRC RSB o d aREAL QREASENR LG RERERRPC o 1™

rmre gr oun’é res@fdﬂ@ﬁiﬁrmd@eecl-d]@falkﬂaindor di fferent independently of each

ot her, sel ected from (Cl-C6)al kyl, hal oge r oxy
&t r azoty| wheginnshempds stepterylgnmor sgval gr hﬁ’é‘ﬁf"%@%tc a‘ﬁy@r%’é‘@ﬁa@? (C I

“08) al Kyl cohiie B o8R8 RARMPorbolfiRRSRlIARI®Endy oM - G-, sulphur at om

optlonally St
- and/or wherein n is greater than or equal to 2, one of said ~CR{;R;, may optionally

be replaced with a group selected from oxygen, S(O)n in which nl is as defined
hereinbefore, -NH, -N(C;-Cg)alkyl, and carbonyl,
15 v" B represents a phenyl group,
v’ qis an integer from 1 to 7 inclusive,
v the group(s) Gs, which may be identical or different independently of each other,
is (are) selected from -(CHzNRpsRys, -N(Ri3)C(=0)ORis, -N(Ri3)SO2Ris,
N(SOR13)2, -S(O)iRis,  -SO2-N(Ri3)-(CHze-NRi4Rys,  ~(CHSONR13R 14,
20 -X4(CH,)KC(=O)OR13, -(CHz)kC(=O)OR3, -C(=0)O-(CHz)i>-NRj3R14,
-C(=0)0-(CHa)i2-C(=0)OR 5, -Xa(CH2)C(=O)NRi3R14, -(CH2)xC(=O)NR3R14,
-R17-C(=0)ORy3, -X5-Ris, -C(=0)-Ry9-NR;3R 4 and -X¢-Ryy in which :
- X, represents a group selected from oxygen atom, sulphur atom optionally
substituted by one or two oxygen atoms, and nitrogen atom substituted by a
25 hydrogen atom or a (Ci-Ce)alkyl group,
- ks an integer from O to 3 inclusive,
- k1 is an integer from 1 to 2 inclusive,
- k2 is an integer from 1 to 4 inclusive,

- Ry, Ris and Rys, which may be identical or different independently of each

30 other, are selected from hydrogen and (Ci-Cg)alkyl,



by one or two oxygen atonms, and nitrogen atom substituted by hydrogen atom
or (Cl-C6)al kyl group, - R21 represents a phenyl group which is optionally
substi tutwo odp7@ame or nore groups, which may be identi calPCorEPds/6f2eT ent

i ndependently of each other, selected 20 from (Cl-C6)alkyl, hal ogen,
hydroxy, cyano, tetrazolyl, amno, ggd -C(=O OR7 wherein R7 represents
hydrogen or (Cl-C6)al kyl, and X, X2, X3, Gl, in and R2 are as defined in

formula (1). glhe it uent th i.s, preferr or.di to_ the
invention i thlae %ﬁ%ﬁgof eélf o?’%‘ﬂ’a %ﬁ?céﬁd‘ fr(OQS) c@(‘j’cg%%(y’i /3@192@%&@& ein Z2,
p, B, B ailde-tfRas-€(26)-Bef-NReR, i, mntihe(cONORIPNTOER f,ah Ftligh Rl repfBEfs

parti cul arlgi, t he sub tlt&en@aRl that is preferreé accordi ng Fo t he

i nvention & 8¢ éﬁaﬁéﬁ’do 1empatiylang growp; apd&sRyis,~Ris(g Ryspure jas diefinad WO

03/ 076417 RedihbdE3 02277 11 wherein Z2 represents a group -CR11IR12 in

which R11 and R12 represents each a hydrogen atom, and p, B, G and q are
a5 defined i Riticgrasentpo (GgCefcydloalkyl mogp,). 5 More particularly, the

substi t uent that is preferred accordi to the invention is the group

of fornula (%&fl?fefe@%% agroup Sfﬁ“(c?%ddijcmla Sznqgg RARdeiGizp gxygematony felpkpr B, G3

and g ar e dsmdspionarlyl AbEHRIQOTPARIoP b OBTHIR hiblns, MR SR Gtdh"| Y. the
S e

substituent Rl that 1s preferred according t'o the 1 nvention
group of fybsHinigd by/yyirogeptoanor (Ches)alByl@gr¢®R wherein B represents a phenyl

o oup’ sel cet S FregrsRedd b BEHT oty Rt il gy W whi ch
RL3 repr eshesesgraupsiyediipges Ghemberedanbsdeyel) st tidcldEbifosek of BvF €l g and k1
is twd, 15 and Z2, p are as defined in the conpound of formula (I).
6- membered monocycle, which is optionally substituted by one or more groups,
which may be identical or different independently of each other, selected from
(Ci-Ce)alkyl, halogen, hydroxy, oxo, cyano, tetrazolyl, amino, and —C(=O)OR;
wherein Ry represents hydrogen or (C;-Cg)alkyl,
15 - X, represents a group selected from -CHj-, sulphur atom optionally substituted
by one or two oxygen atoms, and nitrogen atom substituted by hydrogen atom or
(Cy-Ce)alkyl group,
- Ry represents a phenyl group which is optionally substituted by one or more
groups, which may be identical or different independently of each other, selected
20 from (C;-Ce)alkyl, halogen, hydroxy, cyano, tetrazolyl, amino, and —C(=0O)OR;
wherein Ry represents hydrogen or (C;-Cg)alkyl,
e and X, X5, X3, G, m and R; are as defined in formula (I).

The substituent R, that is preferred according to the invention is the group of formula (i/d):

B .
(G,) q/Q\ (Z, )p/ @i/d)

25 wherein Z;, p, B, G and q are as defined in the compound of formula (I).

More particularly, the substituent R; that is preferred according to the invention is the

group of formula (i/d):

B .
(G, q/O\ (Z, )p/ @i/d)



The invention relates also to the conmpounds of fornula (1) wherein GL
represents a group of formula (i/a) in which R4 represents a hydrogen atom
or a net b ogooip? or a group of forrmula (i/b) in which RETaPd3/BRR]7

i dentical, represent each a hydrogen atomor a nethyl group, and R6
represents a hydrogen atomor a nethyl group, and X1, X2, X3, &, Z1, n, m
20 and R2 are as defined in fornmula (I). Preferred conpounds of the

i nvention are conpounds of forrmula (I) wherein X1 represents a group -CR3
in which R3 represents a hydrogen atom X2 represents a nitrogen atomor a

. . ‘ "
o oupEedh Zhretftsbils Ehib R LCRAK P ufy EERIOEM R A0fs BinoRifeen’ © @
PCT/ ERd81. 02 7 B, G2 afil here g &fimed adthe oompondsofddrntidie (ynventi on are conpounds

wherein & represents a carbon-carbon triple bond or a group of fornula
(i/c) in which Y1 represents an oxygen atom and Y2 represents a group NH.

Stillmee %aﬁfcﬁfasl\zr 8 GARRAKACR, qﬁattl*@%réféwsdraé&mlﬁ % ttﬂé)%@veﬁ spaupds of

formul a erein ZI represents’- ich RO represent
each gnhmdﬁ@gemd@m@M1 and n is one. Especrally preferred conpounds of the
invention are conpounds wherein A represents a group selected from phenyl
and pyridyl, mis zero or on;e);é?rrd R2 represe 55 a (C1 -06)al koxy group
or a hydrogen atom 10 Mife), (:ZQ)gr/Iy, t Ynvention relates to the
foll owi ng conpounds of fornula (ry = -

3- ((4- mikteaxy iseezadd) 24 Boxa-ald 4-atk dsyddfinedjin thazahpaedofdamndx )i ¢ aci d

4- met hoxy- benzyl am de -

3- (4-met hoxy- benzyl ) - 2- net hyl - 4- oxo- 3, 4- di hydr o- qui nazol i ne- 6- car boxylic

aci d ﬂdorﬁgfa{}%}éﬂ?e ﬂ?e)/élﬁﬁhgr%nt Rﬁ%&@qp fUtA&1 dXording to the invention is the

3- (4-net benzyl) - 1- net hyl 0XO0- 2 3, 4-tetrahydro-qui nazol i ne- 6- car box
h@ i c gaopodfformedhioidy- benzyl ani de -
3- (4- nmet hoxy-benzyl)-1,2,2-tr t hyl - 4- oxo-1, 2, 3, 4-t et rahydr o- qui nazol i ne- 6
- carboxylic acid 4- nethoxy- |l am d
4- 6- (4- et hoxy- benzyl cal -0 1 4- d@@&dro 2H qui nazol i n- 3-yl net hyl
]- 20 benzoic acid
wherein B represents a phenyl group, q is equal to 0 or 1, and Gs, when it is present,

represents a group selected from ORy3, halogen, S(O)uR13 and (CH2)C(=0)OR,3 in which
Ry3 represents an hydrogen atom or a (C;-Cg)alkyl group, k is zero, and k; is two,

15 and Z,, p are as defined in the compound of formula (I).

The invention relates also to the compounds of formula (I) wherein G; represents a group
of formula (i/a) in which Ry represents a hydrogen atom or a methyl group, or a group of
formula (i/b) in which Ry and Rs, identical, represent each a hydrogen atom or a methyl
group, and Rg represents a hydrogen atom or a methyl group, and X;, X3, X3, Gy, Z1, n, m

20 and R; are as defined in formula (I).

Preferred compounds of the invention are compounds of formula (I) wherein X represents
a group —~CR; in which R; represents a hydrogen atom, X; represents a nitrogen atom or a
group —CR; in which Rj represents a hydrogen atom, and X; represents a group —CR; in

which Rj represents a hydrogen atom.



N

[ 6- (4- net hoxy- benzyl car banoyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 2H qui nazol i n- 3
yl met hyWp-obemaoi c aci d net hyl ester - PCT/EP03/02277
[ 6- (4- met hoxy- benzyl car banoyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 2H qui nazol i n- 3
yl met hyl ] - benzoic acid, 25 -
(4-fl uoro-benzyl) - 4-oxo- 3, 4-di hyd}%- qui nazol i ne- 6-carboxylic acid
met hoxy- benzyl am de - _ ) )
( 4- fAthes apretonicf ofprDQuBET 2§ | they ipyestign 4re) deypoBndsuivhered! iGrerepresentdaxyl i c
d

- é%PP%E:?%é%{ ;tgﬁ@ﬁ%ﬁhg%%egr\ggp %%/ f%%ﬂ& %i/qu \gﬁgﬁlﬁﬂ Zl%gljesen%ég an oxygen

ci
- Oxo
sul f atoyl, and&nzypresedisdr glolyydNH: qui nazol i ne- 6- car boxyl i c acid

met hoxy- benzyl am de -
[ 6- (3- met hoxy- benzyl car banoyl ) - 4- oxo- 4H- qui nazol i n- 3-yl net hyl ] - benzoi c
i d, srin3nbf: blaigier BRsotns 4rOKe-ivédh e Wdamahi lic acid
(2- et hloxy- SBSyr iﬁgi n- 4-yl rr%t hy )-lane?l(}e, - 0 p%f%ﬁl%ﬂ?(my

3- ( 3- hamiZbmpzsskts 4CBR 03N AdaihhRgdamt RigreptedeBt erctJagydiogediatven,Gndar boxyl i ¢
acid 3- nethoxy-benzyl am de, - and

3- (3- 19Ut o- benzyl ) - 4- oxo- 3, 4- di hydro- pyri do[ 3, 4-d] pyri mi di ne- 6- car boxyl i c
acid 4-nethoxy-benzyl am de 10 Further preferred conpounds are: -

3-(3,4-Di fl uoro-benzyl)-4-oxo- 3, 4-di hydr o- qui nazol i ne- 6-car boxylic acid

( 2- meErpseiallypyrefeied -compprrdshed the anyegéion are compounds wherein A represents a
3-(3,4-Di fl yor.o: benzyl)-4: 0xq- 3, 4;di hydr o-gui nazoli ne;65carboxylic acid

a- ot £ “HEELBORport 8 Bt U2 B2RRe: AFRE HPEL &5 5o 1o
the fot]-oWanoxgerpewidhydfogtormul.a (1).: -

3-(4-fluorobenzyl)-6-(3-phenyl -prop-1-ynyl)-3 H quinazol i n-4-one, - nethyl
4-[ 4- oxo- 6- (3-phenyl - prop- 1-ynyl ) - 41 qui nazol i n- 3-yl met hyl | - benzoate, -
L 4 e Badkida RS MAb uR/efiRort et b i FolBlR Qiddudayd Bl pbenzol ¢ aci d,

3- (4- 1 B(bhethoxlbehzyl B4-pledyd-dinydi~duiyarplihe-8datbpxilio| 3cid- dfmythory-di n- 4- one
, - methyl i

4- [ 6- ( 3-95A8AFIdSr 0p- 1- ynyl ) - 4- ox0- 4H pyri do[ 3, 4-d] pyri mi di n- 3-yl met hyl ] -
- 3-(4-methoxy-benzyl)-2-methyl-4-0x0-3,4-dihydro-quinazoline-6-carboxylic acid 4-

4
3
3
3
a
4

4
4
a

methoxy-benzylamide, hydrochloride
15 - 3-(4-methoxy-benzyl)-1-methyl-4-oxo-1,2,3,4-tetrahydro-quinazoline-6-carboxylic
acid 4-methoxy-benzylamide
- 3-(4-methoxy-benzyl)-1,2,2-trimethyl-4-0x0-1,2,3,4-tetrahydro-quinazoline-6-
carboxylic acid 4-methoxy-benzylamide
- 4-[6-(4-methoxy-benzylcarbamoyl)-4-0xo-1,4-dihydro-2H-quinazolin-3-ylmethyl]-
20 benzoic acid
- 4-[6-(4-methoxy-benzylcarbamoyl)-1-methyl-4-oxo-1,4-dihydro-2H-quinazolin-3-
ylmethyl]-benzoic acid methyl ester
- 4-[6-(4-methoxy-benzylcarbamoyl)-1-methyl-4-0xo0-1 ,4-dihydro-2H-quinazolin-3-
ylmethyl]-benzoic acid,
25 - 3-(4-fluoro-benzyl)-4-oxo-3,4-dihydro-quinazoline-6-carboxylic acid  3-methoxy-
benzylamide
- 3-(4—methanesulf0nyl)—benzyl—4—oxo-3,4-dihydro-quinazoline—6—carboxylic acid 4-

methoxy-benzylamide



benzoate, -

4-[ 6- (3- phenyl - prop- 1-ynyl ) - 4- oxo- 4H pyri do[ 3, 4-d] pyri m di n- 3-yl net hyl ] - ben
Zoi c aciwp 03576417 PCT/EP03/02277

4-[ 4- ox0- 6- ( 3- phenyl - prop- 1-ynyl ) - 4H qui nazol i ne- 3-yl met hyl ] - benzoi ¢ aci d,

- 4-

{6-[3- (4- met hoxy- phenyl ) - pr op- 1- ynyllis 4- 0x0- 4H qui nazol i ne- 3-yl net hyl } - benz
oic aci

4-[ 4- oxoﬁi!'é)x(o"s‘:‘S “BhEngieligingst-sulfonyDybenzilldidndibydrormingzglings 6 wabpr dicacithi de -
and 4-methoxy-benzylamide

3-[(3,5-difluoro-4- ydroxy) benzyl ] - 6- ( 3- phenyl - prop- 1-ynyl) - 3H qui nazol i n-
4- 30 oné[6NbnadiayernzylPaPaBPR AR 74 -qumagelm- Breytmethil denzedc addpounds ar e:

- [6- (3 P AROBY oAy pr - YA nsreiner-GRPREII i A y (BN benzoi ¢

agid - pyr1d1n-4 -ylmethyl)- amlde

4- [ 4- Oxo: 3- phenyl - prop 3r ui nazol i n- 3-yl net hyl} benzenesul f onam
ide -- 3- (3 uoro-benzyl)-4-oxo- 3 47 d1 ydro-pyrido[3,4-d]pyrimidine-6-carboxylic acid 3-

4 [ 4- Qﬁi}!’ op-| -ynyl)-4H qui nazol i n-3-yl met hyl | - benzonitrile 5

3-( d??oroyg 4 Bé (4 phenyl - but - 1- ynyl ) - 34 qui nazol i n-4-one -

3- (3 Ghl ad- 3Iqérm;dr<)—b6nz(y$)-4phm§8 4-gihpirodpyyidy|3,4-dhbyainiidme «-canbekylio eacid _

g |[3 O(O 6 ghoxgyre%%(i)llamde - prop-1-ynyl) - 4H qui nazol i n- 3-yl net hyl ] - benzoi c

%0 (3 Phenyl prop-1-ynyl)-3-[4-(1Htetrazol -5-yl)-benzyl]-3H qui nazol i n-4-on

('D

3- (3 4Ftﬁhéﬂprefeueﬂe;nmpbl)m® -r@- (pyri di n-4-yl oxy) -prop-1-ynyl]-3H qui nazol i n-4
-one

3-(3, 4” D?T@ AdriEugrbsnzyDe-pxe-3 4-dihardnapingrlingro-caspoplic agitV e meeti nazol i n-

4-one gﬂdm-4 ylmethyl) -amide
N-{4-[4- 6- ('3- phényl - prop- 1-ynyl ) - 4H qui nazol i n- 3-yl et hyl ] - phenyl } - acet
am de --3-(3, 4- Dlﬂuoro benzyl)-4-0x0-3,4-dihydro-quinazoline-6-carboxylic acid 4-methoxy-

j Tl u%@g benzyl) - 6- (3- phenyl - prop- 1-ynyl ) - 3H qui nazol i n- 4- one -

(4 Ace Q‘i/l) 6- [3 (4- et hoxy- phenyl ) - prop- 1-ynyl ] - 3H qui nazol i n- 4- on
e - 6-(3-Phenyl-prop-1-ynyl)-3-pyridin-4-yl met hyl - 3H qui nazol i n-4-one 15 -
6- [ 3- (4- Met hoxy- phenyl ) -prop-I|-ynyl]-3-pyridin-4-yl met hyl - 3H UI nazol i n-4-o0
ne Mi¥orepagicatar dtlarlevqnﬁenmdntpwﬁ@@ the seltaving C@mEOQ@@IOzé ) whi ch

R/EI ﬁ)r/ls4t '42-1"@181? - "g‘/-l)qé‘(?\rpg%@%ﬁf 2 6’%3@ ﬂ%@%&ﬂlﬁ qu’i nazol i n-3-yl met hyl ]
- methyl 4-[4-0x0-6-(3-phenyl-prop- 1-ynyl)-4H—qu1nazohn-3-ylmethyl]-benzoate
- 4-[4-0x0-6-(3-phenyl-prop-1-ynyl)-4H-quinazolin-3-ylmethyl]-benzoic acid,
20 - 3-(4-fluorobenzyl)-6-(3-phenyl-prop-1-ynyl)-3H-pyrido[3,4-d|pyrimidin-4-one,
- methyl  4-[6-(3-phenyl-prop-1-ynyl)-4-oxo-4H-pyrido[3,4-d]pyrimidin-3-ylmethyl]-
benzoate, ‘
- 4—[6—(3—pheny1—prop-1-ynyl)-4-oxo-4H-pyrido[3,4—d]pyrimidin—3-y1methyl]-benzoic
acid,
25 - 4-[4-oxo—6—(3—phenyl—prop-1-ynyl)-4H-quinazoline-3-ylmethyl]-benzoic acid,
- 4-{6-[3-(4-methoxy-phenyl)-prop-1 -ynyl]-4-oxo0-4H-quinazoline-3-ylmethyl}-benzoic
acid,
- 4—[4—oxo-6—(3-phenyl—prop-1-ynyl)~4H-quinazoline—3-ylmethyl]-benzamide
- and 3—[(3,5-diﬂuoro-4-hydroxy)—benzy1]—6—(3—phenyl—prop-1-ynyl)—3H-quinazolin-4-

30 one.



CO2Me benzoate Ex. 0 4-[4- Oxo-6-(3-phenyl-prop- 10, N

1-ynyl)-4H qui nazol in-3- 18 ylnethyl]-benzoic acid Nr COZH Ex. 0 0O

4-[ 6- ( 3- MeDlONy6e4117 MeO N benzyl car banoyl ) - 4- oxo-4H H PCT/EP03/02277

qui nazolin-3-yl methyl] CO2H benzoic acid Ex. 0 4-{6-[3-(4-Methoxy-phenyl) -
19 N prop- i-ynyl]-4-o0oxo0-4H Meo qui qlzol I ne-3-ylmethyl} - N OH benzoic acid
0 WO 03/076417 PCT/ EPO3/ 02277 15 0 0 3-(3-Fluoro-benzyl)-4-oxo- 23 MO
N NF d|h drg pé@ld 3,4- HN\ J d] pyri m di ne-6 carboxylic N acid

- met A% 0 3-(3-Fluoro-benzyl)-4-oxo- 24 NF

’ ﬁefhﬂiﬁr[@eﬁzy L Rob S R GRR n 0ne

- ynyl - 4-[@x@xch6H(3-pleriyl-ptdp-UyingB 240! - qﬁm&dllh@&ﬁh’dtﬁyl? BenwabmIPaAMidd EX.
-[ 4- Oxo- 6- (3-pheny| -prop- 59 N 1-ynyl)-4H quinazolin-3
4-[4-Ox0-6-(3-phenyl-prop-1-ynyl)-4H-quinazolin-3-ylmethyl]-benzonitrile

J>|—\J>.woo

S = 3-(3-Chloro-benzyl)-6-(4-phenyl-but-1-ynyl)-3H-quinazolin-4-one
~ 3-(3-Chloro-benzyl)-6-(3-phenyl-prop-1-ynyl)-3H-quinazolin-4-one
—  4-[4-Oxo0-6-(3-pyrazol-1-yl-prop-1-ynyl)-4H-quinazolin-3-ylmethyl]-benzoic acid
—  6-(3-Phenyl-prop-1-ynyl)-3-[4-(1H-tetrazol-5-yl)-benzyl]-3H-quinazolin-4-one
- 3-(3,4-Difluoro-benzyl)-6-[ 3-(pyridin-4-yloxy)-prop-1-ynyl]-3H-quinazolin-4-one
10 - 3-(3,4-Difluoro-benzyl)-6-[3-(4-methoxy-phenyl)-prop-1-ynyl]-3H-quinazolin-4-one
= N-{4-[4-Ox0-6-(3-phenyl-prop-1-ynyl)-4H-quinazolin-3-ylmethyl]-phenyl } -acetamide
— 3-(3,4-Difluoro-benzyl)-6-(3-phenyl-prop-1-ynyl)-3H-quinazolin-4-one
—  3-(4-Acetyl-benzyl)-6-[ 3-(4-methoxy-phenyl)-prop-1-ynyl]-3H-quinazolin-4-one
—  6-(3-Phenyl-prop-1-ynyl)-3-pyridin-4-ylmethyl-3H-quinazolin-4-one
15 - 6-[3-(4-Methoxy-phenyl)-prop-1-ynyl]-3-pyridin-4-ylmethyl-3H-quinazolin-4-one

Most preferred are the compounds listed in the table below, which refers to the examples

later in the application.

Ex. S O Methyl 4-[4-Ox0-6-(3~

9 O N N phenyl-prop-1-ynyl)-4H-
O /) /\Q quinazolin-3-ylmethyl]

CO,Me benzoate

Ex. 4-[4-Ox0-6-(3-phenyl-prop-

10, 1-ynyl)-4H-quinazolin-3-

18 O /I /\©\ ylmethyl]-benzoic acid

Ex. 4-[6-(3-Methoxy-

17 benzylcarbamoyl)-4-oxo-4H-
\©/\ /l quinazolin-3-ylmethyl]
benzoic acid
Ex. S 4-{6-[3-(4-Methoxy-phenyl)-
19 O N N prop-1-ynyl]-4-oxo-4H-
MeO O ) m quinazoline-3-ylmethyl}-
~ OH . .
N benzoic acid
0}




(~ oylnmethyl]- NJ S NH o z benzenesul fonam de Ex.
4-[4- Oxo- 6- (3- phenyl - prop- 60 N 1-ynyl)-4H qui nazolin-3 NJ
yl met hyl |wbaeampomitrile N Ex. ClH 6-(3-Phenyl -prop-I-ynyl PC3EP6301277
[4-(IHtetrazol -5-yl)- i | INI benzyl]-3H quinazolin-4-one NJ NN NN H
Ex. N a-- 3-(3,4-Difluoro-benzyl)-6¢143- 65 LI, O (pyridin-4-yl oxy):pr,op-l-
F ynyl]- 3H—quinazo|in4one I\L] ) FEx 3(34D|f|uoro benzyl) [3 66 H
C NE;\( 5 30 F olr tH OoT+1 one
Ex. N 1 - %Lﬁ);nf %2%0” Il
3-yl et afh de E)d qdnep¢ S
3- (44 Acet met hoxy dgl%éﬁ? Y ePLPXYIs CH3
ynyl - 3H 076417 PCECHEPDBEURAy-bengydamide

Ex. 3-(3-Fluoro-benzyl)-4-oxo-

24 3.4-dihydro-pyrido[3,4-
/©/\ ) d]pyrimidine-6 carboxylic

acid 4-methoxy-benzylamide
Ex.

N 4-[6~(3-Imidazol-1-yl-prop-
8 N N N 1-ynyl)-4-oxo0-4H-
) /\©\I(OH quinazolin-3-ylmethyl]-
N . .

benzoic acid

O
Ex. S 0 4-[4-Ox0-6-(3-phenyl-prop-
59 O oS N 1-ynyl)-4H-quinazolin-3-
J 0 ylmethyl]-
N O'«S*NH2 benzenesulfonamide
Ex. S O 4-[4-Ox0-6-(3-phenyl-prop-
60 O N N 1-ynyl)-4H-quinazolin-3-
O /J /\©\ ylmethyl]-benzonitrile
N \\N
Ex. CIH 6-(3-Phenyl-prop-1-ynyl)-3-
64 S 7 [4-(1H-tetrazol-5-yl)-
O N benzyl]-3H-quinazolin-4-one
J oy
N—N
H
Bx. | 3-(3,.4TDiﬂuoro—benzyl)-6—[3-
65 | (pyridin-4-yloxy)-prop-1-

O
Z O)\qu\f‘l E ynyl]-3H-quinazolin-4-one
Ex. 3-(3,4-Difluoro-benzyl)-6-[3-
66 H,C O (4-methoxy-phenyl)-prop-1-
0 O /\©: ynyl}-3H-quinazolin-4-one

Ex. N-{4-[4-Ox0-6-(3-phenyl-
67 O = N o prop-1-ynyl)-4H-quinazolin-
O J J 3-ylmethyl]-phenyl}-
N H CH, acetamide
o 3-(4-Acetyl-benzyl)-6-[3-(4-

Ex. Y e
| he h N methoxy-phenyl)-prop-1
O O A /\@(CHs ynyl}-3H-quinazolin-4-one
N




Ex. 0 6-(3-Phenyl-prop-l-ynyl)-3- 70 N pyridin-4-ylnethyl-3H N

qui nazolin-4-one N Ex. 0 6-[3-(4-Methoxy-phenyl)- 71 H3C, N N prop-

| -ynyl ] - 3wpysiodi4m? 4- O yl met hyl - 3H qui nazol i n-4- N one Thecamprosed2771 soners,
the N-oxides, as well as the addition salts with a pharmaceutically-
acceptabl e acid or base, of the prefgrred conpounds forman integral part
of the invention. 5 The invention al so relates to a phar rraceuti cal

conp trprcomurtsingTaggacti-ve—ngredi-ent—an-ef fgeti-ye—anpunt
corrpcbE d gf F mia (| tbget her wi th one or nLoq": Phenyr‘pmp 1uy’“}’l) §
phar pdceut i‘sg#l y- acc Abl8” e o ients or car r|iRFEin-Aydnebyl-Fhvodi ment  of
t he ilnvention concer e’ us t he conmpound Bfnazekipdteae(1) for |he

pr epatat+-pn—of—a—redi-ci-nal—product i ntended fgr treating a disease
i nvolfing| t her @ 0 i nhi i ti on of matrix |fetia(d-Mshsrambenyland fror e
parti|cdl af H \§ RN | opr ot easierofFieynyiivepyiidindal so| rel at es
to ajmet had for treatingl@aJi vﬂng af f | i ctjedmeihtyh3H-qliisezak®e4- i njol vi ng
a theLragy by i nhibition of matrix net al | opr ot gase, and nore particularly of
type- 13 matrix netall oprotease, the said nmethod conprising the

adm nistration of an effective 15 anount of a conpound of fornmula (1) to a
patient in need thereof. A preferred nmethod of treatment according to this
i nventiherpptigaltisesneraeite Nfoxidei asenel as gl asislitean $8r1te rwﬂah arpthaltmaswtrdaﬁmﬂat oi d

arthri rd hri td por osi s erlod

0t 1 P B0 b B R ERRR BRI s PR bR Bk Planeto IRE S Fione

i nsufficiency, at heroscl erosis, asthma, chronic obstructl ve pul nonary

di seases, age-rel ated degeneratl on, 20 and cancers. Mre particularly, a
pY ef erlhgdnveBtippalse relptes it wrehtrmasewsical ognositionicompriviag as @ﬁtl‘fesmgfleél&ﬂ‘frre nt of

V0 03 B7aIT B EB D275 et R R o el he R T FRV Bk o |

pharmaceutically-acceptable excipients or carriers.

Another embodiment of the invention concerns the use of the compound of formula (I) for
the preparation of a medicinal product intended for treating a disease involving therapy by
10 inhibition of matrix metalloprotease, and more particularly of type-13 matrix

metalloprotease.

The invention also relates to a method for treating a living body afflicted with a disease
involving a therapy by inhibition of matrix metalloprotease, and more particularly of type-
13 matrix metalloprotease, the said method comprising the administration of an effective

15 amount of a compound of formula (I) to a patient in need thereof.

A preferred method of treatment according to this invention is treatment of a disease
selected from arthritis, rheumatoid arthritis, osteoarthritis, osteoporosis, periodontal
diseases, inflammatory bowel disease, psoriasis, multiple sclerosis, cardiac insufficiency,

atherosclerosis, asthma, chronic obstructive pulmonary diseases, age-related degeneration

20 and cancers.

More particularly, a preferred method of treatment according to this invention is treatment

of disease selected from arthritis, osteoarthritis and rheumatoid arthritis.



The conpounds provided by this invention are those defined in formula (1).
In formula (I), it is understood that : - a (C-C6)al kyl group denotes a

| i near orwbroafpodsed group containing from1 to 6 5 carbonPatrmpes/g22exanpl e
of such groups, without inplying any limtation are nethyl, ethyl, propyl,
i sopropyl, tert-butyl, neopentyl, hq?yl, - a (C2-C6)al kenyl group denotes a
|l i near or branched group containing from2 to 6 carbon atons, and one or
nore doubl e bonds ; exanples of such groups w thout inplying any
limtation are vinyl, allyl, 3-buten-1-yl, 2-nethyl-buten-1-yl, hexenyl, 10
- a (@ETAIBERYDESCRIPYIONAOPISSE AINMENRIOR! branched group containing from
2 to 6 carbon atons, and one or nore triple bonds ; exanples of such
groups without inplying any limtation are ethynyl, propynyl,

3- but il = 1=y nyl., ~- a (Cl-C6)al ko roup nmeans
the al kye|°°§JP 83%“21@5%%% P%?%%mkg%{l/%n %oﬁ Oéxfiﬁﬁrbﬁﬁldﬁ(fgwu(fgﬁﬁggnéé{‘@h(, > exanpl es
of sucdtiscodpstondthani t hout inplying any linitation are methoxy, 15 ethoxy,
n-propyl oxy, tert-butyl oxy, - a mono(Cl-C6)al kylam no denotes a ami no group
substi t Gt e%; (Sy%ré)ﬁgyr Q‘@Ggﬁ}oﬁ%ﬂ a ligeag g5 brancheflj giewp Kentainingefromel ;todxanpl e of
such ga@dR%stond { HQAHpId SR Yo thdlit idhi N, RRIAYL. am.no, i sobutyl
am no, et hyloam' no, H{p a di%%@(%?’a?t%ﬁ%ﬁh%eaﬁ tlgglﬁfogn%r%gl%y&%hﬁ,

subst iPrapyédsapyonyhaeit-Butyte)eabdntyl, heqlgr oups as defined herei nbefore, each

al kyl grou ej identical or different ; ex | e of .such groups, wthout
i npl yi ng aAﬁ&@a'.b?)gP(S?ﬁo%ﬁO‘é‘% denfiigie Waérﬂrh’é?ncg?‘g SiPnkening fiom &rt916 gr oup
denot esrban afmTRhd @nmﬁ%y&aml@sormsgxéﬁhx}qﬁlé ¥ELRA r%ﬁ&ginsg‘!vig?&g %ﬁelﬁg/fnﬁg Ot o 10

carbon atons, and in the case of a bicyclic syste f
whi chany limgfedemeievinyd allyh3abuten-1-ydrkimetiyl-butertl-ylj nggenfl, whi ch may be

ti N h ted : f h i t hout
B oy ne anfCr el RouT YIRS o kRS E0eR seR{FintnBGREb 2 8 Cobut eny!
- a hearbonarofhs, gh0BRe AL AW IriFe bBhY ; SHaHIesAS éﬂl@ﬁ%‘félﬂ)‘é‘ﬁviﬁﬁﬂi/ﬁnf)l@}in\gﬂi ch 1to

4 carbon_ atons are repl aced bg 1 to 4 hetero atons Sel ected fromoxygen,
sul f upMaHEtATeR g sHynyl, aroprpyled-byfynstivh 2gnethidsbutim-hodthaxpmpylyi ng any

oyrazt myl - et oen ok RO AR eion o heRMERACinye vB Blpgnin ™

PCT/ EPQR{e@ 220t ; eddinples of such compounds without implying any limitation are methoxy,

15 ethoxy, n-propyloxy, tert-butyloxy,

- a mono(C;-Ce)alkylamino denotes a amino group substituted by one (C;-Cg)alkyl
group as defined hereinbefore ; example of such groups, without implying any limitation
are methyl amino, isobutyl amino, ethylamino,

- a di(Ci-Ce)alkylamino denotes a amino group substituted by two (C;-Cg)alkyl

20 groups as defined hereinbefore, each alkyl group being identical or different ; example of
such groups, without implying any limitation are dimethylamino, diethylamino,

-~ an aryl group denotes an aromatic monocyclic or bicyclic system containing from 5
to 10 carbon atoms, and in the case of a bicyclic system, one of the ring of which is
aromatic in character, and the other ring of which may be aromatic or partially

25 hydrogenated ; examples of such groups without implying any limitation are, phenyl,
naphthyl, indenyl, benzocyclobutenyl,

- a heteroaryl group denotes an aryl group as described above in which 1 to 4 carbon
atoms are replaced by 1 to 4 hetero atoms selected from oxygen, sulfur and nitrogen ;
examples of such groups without implying any limitation are furyl, thienyl, pyrrolyl,

30 pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, benzofuryl, benzothienyl, indolyl, quinolyl,



i soqui nol yl, benzodi oxol yl , benzodi oxi nyl, benzo[ 1, 2,5]thiadi azolyl, benzo
[ 1,2,5]oxadiazolyl, - a cycloal kyl group denotes a nonocyclic or bicyclic
syst em cowbDairdg’ from 3 to 10 carbon atons, this systempo@inpg3/ervur at ed
or partially unsaturated but without aromatic 5 character ; exanples of
such groups w t hout inplying any IHgltation are cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cyclooctyl’” cycl oheptyl, adamantyl, decalinyl,

norbornyl, - a heterocycloalkyl group denotes a cycl oal kyl group as def i ned
her ei We@Relgl i n  wWhFEEPdioXRodla” car tismzedionsylar e reé?‘a?@ébz pythirdiagolyl, het er o
at ons gxygen, 10 sul fur, and nitrogen, - a bicycle denotes
t wo f%@géﬁ ﬁgx&h ahd - a trihal ogeno(Cl-C6)al kyl group denotes an al kyl

group as d@&c]neﬂtyhgmup dnhéteha noaotyeiiosr dicyclihsistge omtghimgfrom 8xanpl es of
such rou ) mntB% i |IﬂltatI§$ are trifluqronethy

2.2, 2 FheTr pigBIso i Fhste 5 ciny S'«tt@%teéﬂrawlal Btgaltsd dws withoys Wm&gﬁoup or a
aryl SaPidReraSe ﬁl@se@fasﬁav%réﬁ@y%th&lbrlag%gaaﬁﬁmqwm%etea? 10*)1%??@' es of

such groups Without inplying any limtation are acetyl, Bonyl ,

benzchlobuqd najictapphizy]l, b ewclobexybt escldocipl, e cidoitbptyl, tadamlaetybo rddc;almyl a hal ogen
atom ne | uoro, chloro, brono or iodo, 20 - optical isonmers refer to
r acenBt’ %rn nantioners and di astereoi soners. The invention also relates to

t he phar macRatiospd1bkPICERRp aeh6tes @l EycldHiky o MBieREdsd PereidRfdrlia (1) . A
review of the pharnmaceutically acceptable salts will be found in J. Pharm

Sci ., whigh7, t®8, catborgatopisarrpraieniencilcal | yio debeiproatipms acledisdnfeem aAyEem: oxi ¢
%al tssuq I;Ia\ﬁﬁ f(gotgl mneral or organic 25 acids. Anpbng those there nay be
rrentl oned, W tﬁo% inplying any limtation, hydrochloric acid, hydrobromc

acid, sul hwidyeleaddndies pRogipRamaanodgdléland)i tric acid, citric acid, acetic
acid, trifluoroacetic acid, lactic acid, éfyr uvi c acid %al oni c &cigd,
succi nit dcldal ogaqlqipa-,qshallg)&aoug drratecam efky] arawn af defingd abovira\Vhich aci d

ot a, Uit BinafiEh B Sram L BARERYIQE OB fop AR LR e nces
mean ﬁﬁﬁof@ﬁétﬁylSﬁ,lZQStrﬂhlbmﬁdqllf rommneral or organic bases. Anobng those,
ItSher € my b% r(T,ES] acy Qr%%p d\émnétre]so ;111;[ aﬁ(npél%liqg] %r g?i}/yll gl*rg?q} gst ciie%’ed %ggxie%ngund
through a carbonyl group ; examples of such groups without implying any limitation are
acetyl, ethylcarbonyl, benzoyl,
- amultiple bond denotes double bond or triple bond,
- ahalogen atom means fluoro, chloro, bromo or iodo,

20 - optical isomers refer to racemates, enantiomers and diastereotsomers.

The invention also relates to the pharmaceutically acceptable salts of the compounds of
formula (I). A review of the pharmaceutically acceptable salts will be found in J. Pharm.
Sci., 1977, 66, 1-19.
Pharmaceutically acceptable acids mean non-toxic salts derived from mineral or organic
25 acids. Among those there may be mentioned, without implying any limitation,
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphonic acid, nitric acid, citric acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, ascorbic acid, oxalic acid,
methanesulfonic acid, camphoric acid, benzoic acid, toluenesulfonic acid, etc...
30 Pharmaceutically acceptable bases mean non-toxic salts derived from mineral or organic

bases. Among those, there may be mentioned, without implying any limitation, sodium



WO 03/ 076417 PCT/ EPO3/ 02277 19 hydroxi de, potassium hydroxi de, cal cium
hydr oxi de, triethylam ne, tert-butylam ne, dibenzyl ethyl enedi am ne,

pi peri di rep opyra4ot | di ne, benzyl am ne, quaternary amoni umPCTEPO®I2AES
etc... The invention also relates to a process for the preparation of
conpounds of fornmula (1), 5 which %es as starting material a conpound of
formula (11): X-1X 1 NH2 2 OT (~ 2 X3 Y1 Oin which X1, X2, X3, and

Y1l haye,the sane definitions as _the conpound of formula (1), and T

r epr eB¥%PES: PEBEHURCIY q(yF%l"lBE‘nﬁdg%éldt?f risthylgming,) |tyr-RRiYERING 1 r eat ed
with g; : (el ) deY N which
71, 3Rt dpvmsclidh bPtinfihe Y chiblfrlry duBibnifl ¢

f or nuhydrpxides etby. activating the acid function with an activator, in the
presence of diisopropylethylam ne and a solvent, to yield the conpound of
formula (1V) : X1 NH2 2 (pJ) (~)mA (Z Y2 O 15 Y1 Oin which X1, X2, X3,
Y1, TYhdinveXdeh Blo rélated t8A0probesdifBr A% HEfaARE dTesRhRAIP 6L forkRPaynd of
formula (1V) in which the ester group is hydrolyzed and the subsequently
Sonpowtitrholsesisrtating matraial & cempendyififormama @Bt i vator in the presence of a
base and a primary amne with $he eral formula RLI-NH2 in which RL is as
defined in the conpound of 2 (1), to (3ﬁi)el d the conpound of
formula (V) : V\()O?»/O?%Abl? P \/E 3/0202127

3

Y o)

1

in which X, X3, X3, and Y have the same definitions as the compound of formula (I), and

T represents a group (C;-Ce)alkyl,

compound of formula (IT) which is treated with a compound of formula (III):

(Z), TII

10

in which Z1, Y3, Ra, A, n and m have the same definitions as the compound of formula (I),

by activating the acid function with an activator, in the presence of diisopropylethylamine

and a solvent, to yield the compound of formula (IV) :

X//Xl NHz
2| or Iv)
Y X
Z) -~ 2
R Ay @ X
Y, o

15

in which X;, X3, X3, Y1, T, Z1, Y2, Ry, A, n and m are as defined hereinbefore,

compound of formula (IV) in which the ester group is hydrolyzed and the subsequently
compound obtained is then treated with an activator in the presence of a base and a primary

amine with the general formula R;-NH; in which R; is as defined in the compound of

20 formula (I),

to yield the compound of formula (V) :



20 Xi"Xr NH2 Z Y2 N(V) (R)mA X3 R Y1 Oin which X1, X2, X3, Y1, Y2,
Z1l, R2, Rla A, n and mare as defined hereinbefore, which conpound of
formul a (Wposm@7d4neated : either with triethyl orthofor matreTmEPd®0220Rat | NQ
condition, to yield the conpound of 5 formula (l1/a), which is a particular
case of the conpound of formula (1)5,1 N2 1 (1/a) (z).'--Y2 X NR (R2) 3
1 -(DY1 Oin which X1, X2, X3, Yla Y2, Zla R2, Rl, A-. n and in are as
defi ned herei nbefore, or under heat?;{% condj.tion in the presence of acid,

with a conmpound of formula (VI): R 1 © O 10 in which R4 has the
same definition as the conpound of rru|a (I} to yield)the conpound of

formula (1/b), Wmch grt%l of Nae compound of fornula (I):
1 NVR4 X' 1 2(1@@’/\( ) (E1)ng(X3 B, YL Oin which X1, X2, X3,
Y1) Y2, Z1, R2, Rl A, n and pare as fined hereinbefore,

Q

in which X, X3, X3, Y1, Y2, Z1, Ry, Ry, A, n and m are as defined hereinbefore,

which compound of formula (V) is treated :
e cither with triethyl orthoformate under heating condition, to yield the compound of

5 formula (I/a), which is a particular case of the compound of formula (I):

(I/a)

in which X, X3, X3, Y1, Y2, Z1, Ro, Ry, A, n and m are as defined hereinbefore,

e or under heating condition in the presence of acid, with a compound of formula (VI):

Y

10 in which R4 has the same definition as the compound of formula (I),

to yield the compound of formula (I/b), which is a particular case of the compound of

formula (I):
X
Y X
P
SRR WAXB
Y,

in which X, Xa, X3, Y1, Y2, Z1, Rz, R1, Rs, A, n and m are as defined hereinbefore,

15 e or with a compound of formula (VII) in basic condition:
R, R,
i (VI
0

in which R4 and Rs have the same definition as the compound of formula (1),



15 or with a conpound of formula (VII) in basic condition: RAYRS (VIl1) O
in which R4 and R5 have the sanme definition as the conpound of formula (1),
WO 03/ 076WO03BGRIEPO3/ 02277 21 to yield the conmpound of fPaTrmAP030L2I7 C),
which is a particular case of the conpound of formula (1): H X X1 NIR4 2
N (I/c) 5 (Ra)-OA (zZl)/ Y2 X3\ R YL Oin which X1, X2, X3, Y1, Y2, Z1,
R2, Rla R4, R5, A, n and mare as defined hereinbefore, 5 which conpound of
formula (1/c) is optionally treated with a hydride, in the presence of a
compound of formula (M11): R6-Hal (VIII) in which R6 has the sane

def i nit iyled &g tdigpaodpelifidmala {1@),whizh (ik)a pdrficyletabetdfethe @ompomdl of fornul a
(1/d), which is a particular case of the conpound of 10 formula (1): R6
~~x1" Npra %ﬁ))<R5 (1/d) (R2)m/ (Z1)n/ Y2 X3 N, R Y1 Oin which X1, X2,
X3, Y1, Y2, Z1, R, Rl, R4, R5, R6, A n angl mare as defined herelnbefore
conpounds of fornulae (ha), (1/b), (LRJ) constitute sone
conpounds of the invention, mhich i mhere propri ate,

according to a conventl onal Lyfl cdtionl|15 t c R que ich are separat ed,
wher e appropria H iS rsF@ccordlng to a
conventional se t echni que}l and Whi are 'converted, where

appropriate, | nto

in which X, Xs, X3, Y1, Y2, Z1, R2, Ry, R4, Rs, A, n and m are as defined hereinbefore, -

5 which compound of formula (I/c) is optionally treated with a hydride, in the presence of a
compound of formula (VIII):
Res-Hal (VIID)
in which Rg has the same definition as the compound of formula (),

to yield the compound of formula (I/d), which is a particular case of the compound of

10 formula (I):
ji”j<R I/d)
(Rz) —@/(Z ) /

in which X, X2, X3, Y1, Y2, Z1, Ra, Ry, Ry, Rs, Rs, A, n and m are as defined hereinbefore,

compounds of formulae (Va), (Ub), (Uo) and (I/d) constitute some compounds of the
invention, which are purified, where appropriate, according to a conventional purification
15 technique, which are separated, where appropriate, into their different isomers according to
a conventional separation technique, and which are converted, where appropriate, into

addition salts thereof with a pharmaceutically-acceptable acid or base, or into N-oxide

thereof.

The invention also relates to a process for the preparation of compounds of formula (I),

20 which uses as starting material a compound of formula (X):



addition salts thereof with a pharnmaceutically-acceptable acid or base, or
into N-oxide thereof. The invention also relates to a process for the

pr epar at iwo odfo7a@onpounds of formula (1), 20 which uses a®CItEP03/022g7
material a conpound of formula (X): WO 03/076417 PCT/ EP03/ 02277 22 X X1
NH2 (X) Hal OH X3 O in which X1, %2, and X3 have the same definitions as
the conmpound of formula (1), and Hal™ represents a hal ogen atom which

conmpound of forrmula (X) is tregted jipn a first step with a derivate of
phosgene to 5 yield the co?g?%‘u
a

ormula (XI): H ~1 N~O X (XI') Hal
2X3 O O in which X1, X2, X3|&nd|Hal are as de{Xped hereinbefore, which
conmpound of forrmula (XI) iy&e LOHasic mediumwith a prinmary am ne of
general fornmula R1-NH2 if2lwhi c®sR1 Jias the same definition as in the
conpound of 10 formula (1), to yiehd the conpound of formula (Xi1): X 1
NH2 /\ N (XIl) Hal X3 ,RI O in which X1, X2, X3, Rl and Hal are as

def i neul whesheX nbef ardeX; havel thé sanepefititonfas ey M ubXbk Yorhfid (18 2he Hal

represents a halogen atom,

which compound of formula (X) is treated in a first step with a derivate of phosgene to

5 yield the compound of formula (XI):

H
X N _0
ELr -
NS 0]
Hal X,
0

in which X, X, X3 and Hal are as defined hereinbefore,

which compound of formula (XI) is treated in basic medium with a primary amine of
general formula Ri-NH; in which R; has the same definition as in the compound of
10 formula (1),

to yield the compound of formula (XII):
NH

X//Xl 2
X, o
N N._
Hal X3 R1
O

in which X, X, X3, R; and Hal are as defined hereinbefore,

which compound of formula (XII) is treated:
15 e cither with triethyl orthoformate under heating condition, to yield the compound of

formula (XIIl/a) :

(XI1I/a)




15 either with triethyl orthoformate under heating condition, to yield the
conpound of formula (XIl1/a) : 1 NX2 1 (Xill/a) N-HalX3 R1 0 W

03/ 07641 WBG@INERDB/ 02277 23 in which X1, X2, X3, Rl and Ral/EPogors7 defi ned
herei nbefore, or under heating condition in the presence of an acid, with
a conpound of formula (VI): (M) R4 If RA OOS5 in which R4 has the sane
definition as the conpound of f or mfPa (), to yield the conmpound of
formula (XI11/b) : ', XL NR4 X2 1 (XIlIl1/b) Hal X3 N-RL O in which Xi,

X2, X® whigh X1.R{, dhdRRandiHal agagddfingd betembefoibef ore, or with a conpound of
formula (V1) in basic conditions: RAYR5S (VI1) 10 Oin which R4 and R5
have the sane definition as the conmpound of formula (1), to yield the

conpoun@r @hdéohdiha doxdiikibh Gn the presericdl ofNMnRékid! With @) contp®andl of THBnila

(VD).
R, R,
(VD
O 0O
5 in which R4 has the same definition as the compound of formula (I),
to yield the compound of formula (XIII/b) :
(XII1/b)

in which X, X3, X3, Hal, R; and R4 are as defined hereinbefore,

e or with a compound of formula (VII) in basic conditions:

R, _R
4\”/ s (VID)

10 0O

in which R4 and Rs have the same definition as the compound of formula (I),

to yield the compound of formula (XIII/¢c) :

H
X N R,
X2 | \KR (XIII/c)
/l\\ N’
Hal X; R,
0

in which X;, X, X3, Hal, Ry, R4 and Rs are as defined hereinbefore,

15 which compound of formula (XIIl/c) is optionally treated with a hydride, in the presence of

a compound of formula (VIII):
Rs-Hal (VIID)

in which Re has the same definition as the compound of formula (I), and Hal is a halogen

atom,



~N, Hal X3 Rl 0O in which X1, X2, X3, Hal, Rl, R4 and R5 are as defined
her ei nbefore, 15 which conpound of formula (XIl1/c) is optionally treated
a conpound of forrmul aprPCYIHPN3/022R6- Hal

in which R6 has the sanme definition as the conpound of fornula (1),
and Hal is a halogen atom WO 03/ 076417 PCT/ EPO3/ 02277 24 to yield the
whi ch™i's a particul ar case of the conpound of

fornulay{qi{i: R6 ~~>ﬂ%§l N, . R4 ﬁ I hR5 (XII1/d Hal X3 R O in which X1,
X2, X30 thegpmppynd e forpylargXIEl D), whichds ppatiby spsiek e eompounid ofc opounds

wi th a hywpiodeje4in t he presence of
(MI11)

conpound of forrmula (X I1/d),

of f orfg%lug@a

conpound of
X1, X2, X3, Hal,

g:XIII/a), (Xt1r/b), (Xit1t/c) and (XI11/d) constitute the

conpound of forrmula (X I1/e) Wi clh isgreated under conditions of

pal | adi um catal yzed 10 al kyfyt
-\ (XIV) SnBu3 in V\hi(c/m\
t he conpound of forrmlorg1 AN
is a particular case

10

15

71, |Re

ohﬂ 4h a conpound of formula (Xl V):

i eMNd. t'he conpound of fornula (1/e),
npoynd Gt

0]
in which X, X;, X3, Hal, R}, R4, R5 and Rg are as defined hereinbefore,

at he

all compounds of formulae (XIIl/a), (XII/b), (XII/c) and (XII/d) constitute the
compound of formula (XII/e):

(XIIL/e)

in which X, X,, X3, Hal, R; and Gy are as defined in the compound of formula (I),

compound of formula (XIII/e) which is treated under conditions of palladium-catalyzed

alkynylation with a compound of formula (XIV):

@
(Rz)m'@/ K (XIV)

SnBu3

in which Z;, Ry, A, n and m have the same definitions as the compound of formula (),

to yield the compound of formula (I/e), which is a particular case of the compound of

formula (I):

Ve)

=
(RZ)HT@' Z3, ~

in which X, Xz, X3, Ry, Gi, Z1, Ry, A, n and m have the same definitions as the compound

of formula (I),

ormula (XIllI/e): Xi A 2 'NR (Xill/e) Hal X3 0 in which
Rl and & are asRgefined in the conpound of fornula (1),

Ry and Idae t he sane definitions as



formula (1): Xz &K NNR (I/e) X3 15 (ZI n. 0 in which X1, X2, X3, Rl, G,
Z1l, R2, A, n and in have the sane definitions as the conpound of formula

(1),

WO 080382477 PCT/ EPO3/ 02277 25 conpounds of formul arCEEPosrenstit ute

sonme conpounds of the invention, which are purified, where appropriate,
according to a conventional purificagtion technique, which are separated,
where appropriate, into their different isonmers according to a conventi onal

separ ation techni que

and which are converted, where appropriate, into

add| t sompayals of Hrmplar 69 canshiuie pqam rreEwoundsapf yhe devspiianl whishi areor base,

For map S5 FOEFE AR aQthelnb AR AR R Rebilful ARELRE ©

f ol | oydpagitals helreee Jappﬂc@nﬁ@hemte theid differenijisobhers A2cdrdiQ tbll-&}do%?entloﬁalCl-l( OEt) 3

X2 |

5

10

15

20

~" O NH NH Hal X3 2 PTSA Hal X3 3 0 (Xl /b) O

(Xlt)
Rl - Ha§epa1@§12@;@ch1w a;@qvh@ Nire qqgperie dr wherg APOPLAL; @nto ad ition salts

thereof with a pharmaceutically-acceptable acid or base, or into N-oxide thereof.

An alternative way to obtain the compound of formula (XIII/a) from compound of formula

(X1) is described in the following scheme 1:

Scheme 1
_X, _NH
\( NH,OH X; " *  CH(OEY), XZ//X‘
>~ NH /l%
Qﬂ) ¢ Xra) ©O (XI/b) o)
R,-Hal
Cs,CO;, DMF
Xy N
I
~ N
Hal X3 R,

(X1i/ay ©O
Wherein X;, X, X3, R; and Hal, are as defined above.

In a first step, compound of formula (XI) is treated with an aqueous solution of ammonium
hydroxide to yield compound of formula (XI/a) which is reacted with triethyl orthoformate
in the presence of a catalytic amount of acid like para-toluene sulfonic acid (PTSA). The
3 H-quinazolin-4-one (XI/b) obtained is condensed in basic medium to a compound of
formula R;-Hal, in which R, is as defined in the compound of formula (I) and Hal

represents a halogen, to yield the compound of formula (XIIV/a).

The invention also relates to a process for the preparation of compounds of formula (1),

which uses as starting material a compound of formula (XII/e) :



Wherein Xi, X2, X3, Rt and Hal, are as defined above. In a first step,
conpound of fornmula (XI) is treated with an aqueous sol uti on of ammoni um
hydr oxi dewbm3girahd conpound of forrmula (XUa) which is reaeca®ros/ot27tri et hyl
orthoformate 15 in the presence of a catalytic anmount of acid |ike
para-tol uene sulfonic acid (PTSA). othe 3H qui nazolin-4-one (XI/b) obtained
is condensed in basic nediumto a conpound of formula Rl1-Hal, in which RL
is as defined in the conpoung of formula (1) and Hal represents a hal ogen,
to yield the conpound of fgf GXI IUa). 20 The invention also relates to
a process for the preparattzo f cqqrpwnds ofXH¥fejrul a (1), which uses as
starting material a c rrula(XIIUe) . WD 03/076417
PCT/ EPO3/ 02277 26 X GL A2 | [[NRL (XI11/e) Hal X3 0 in which X1, X2,
X3, Rl and Gl are as deflned in tdpe conpound of formula (1), and Hal is a
hal ogen atom conpound of fornmula (XI11/e) which is condensed, in the
pres ehmhio]ﬁ X 15XgliXXh Roraodi(EH (are apdefmypd phihe ghipelpdbf fdinuln (T)¢ aggpEal isadi de and
NN' ro&gl ethylam ne in dinmethylformam de, on a conpound of fornula
al€$§l A -(D-- (Z\CH () in which Z1, R2, A n and in have the sanme
def| nitions as the conpound of formula (1), to yield the conpound of
formula (1/e), which is a particular case of the conpound of 10 formula
(1): dim@und2 of Riforivle) (XXB/e) R WiECID iin wionddnspd,, M2, the3, piRgence] ,of71, R2,

%’ : 8lcﬂloro%1sqg'1p%en}tlphospf{lenegipaflla&u}nl %Qgpe?slocilﬁg atid I}(}‘?ﬁu-Husoplropylethylalfmne

in dimethylformamide, on a compound of formula (XV) :

SEN (Z‘K\CH XV)

in which Z, Ry, A, n and m have the same definitions as the compound of formula (I),

to yield the compound of formula (Ie), which is a particular case of the compound of

10 formula (I):

(I/e)

in which Xy, X, X3, Ri, G, Z1, Ry, A, n and m have the same definitions as the compound

of formula (I).

The invention also relates to a process for the preparation of compounds of formula (I),

15 which uses as starting material a compound of formula (XIIl/e) :

(XI11/e)

in which X, X2, X3, R; and G; are as defined in the compound of formula (I), and Hal, is a

halogen atom,



of formula (I). The invention also relates to a process for the preparation
of conpounds of formula (1), 15 which uses as starting material a conpound
of fornulwo(3btd4ie) : X1 G 12 "N-RL (XIIl/e) Hal X3 0 pca/meas/ehz7X1l, X2,

X3, Rl and Gl are as defined in the conpound of formula (1), and Hal, is a
hal ogen atom WO 03/076417 PCT/ EPOSé 2277 27 conpound of formula (XIl1/e)

which is reacted wth carbon nonoxi in an alkaline nediumin the

presence of a PrOtl c solvent |ike nmethanol and a catal ytic anount of
pal | aa@mmundt ol Jerajuda t(KéH/@bmmln@s macfedrwﬁln aarbay ondgide cm abDkdineN- RI

(XVI) 1 Rl ar as |ned |0
corrpounéﬂ or%@?%?@% , co ve]ht k?rfﬂ%ga }c arﬁf}‘ﬂ}ocffj;sed
under ﬂwmﬁnaedj'ialmth@cc)fhﬁéldldtdf@onmﬂmnd of formula (XVII) X2' HO 2 |
"N-RI (XVI1) X3 OO0 10 in which XI, X2, X3, R and G are as deflned in

t he compound of fornula (1), mtii of formula (XVI1) which is condensed
under basic-nmediumin the presen of: MikaygXwIy eagent, on the conpound
of formula (XVII1): (M2Dm ~ 1}'Slnwhlch ZI, RR, A  nandin
have the sanme definitionsJps t coffpound of forrrula(l), to yield the
compound of formula (1/f),gwhich isga particular case of the conmpound of

5 in which X, X3, X3, Ry and G; are as defined in the compound of formula (1),

compound of formula (XVI) which is hydrolysed under basic medium to yield the
compound of formula (XVII):

(XVID)

10 in which Xj, X, X3, R; and G; are as defined in the compound of formula (I),

compound of formula (XVII) which is condensed under basic. medium in the presence of a

Mukayama reagent, on the compound of formula (XVIIIL):

®) Ay Pl (xvim

15 in which Z;, Rz, A, n and m have the same definitions as the compound of formula (I),

to yield the compound of formula (I/f), which is a particular case of the compound of

formula (I):

h)

20 in which X;, X, X3, Z1, Rz, R1, A, n and m are as defined hereinbefore,
compounds of formula (I/f) constitute some compounds of the invention, which are
purified, where appropriate, according to a conventional purification technique, which are

separated, where appropriate, into their different isomers according to a conventional



formula (1): , XI NHX2 1 (I1l1f) (R)YmA(ZI)n/NXN, R 00 20 in which
X, X2, X3, ZI, R, R, A nand in are as defined herei nbefore, conpounds
of fornulwo(BAfe41TOoNStitute some conmpounds of the inventi e@cI/RBas/eir7ar e
purified, where appropriate, according to a conventional purification
techni que, which are separated, whege appropriate, into their different

i sonmers according to a conventional WO 03/076417 PCT/ EP0O3/ 02277 28

separati on. techpi.que, and ich are converted, where appropti.ate, into
addi tismf‘rg[gint gecﬁ?ﬂg?’eﬁliw\ﬁhﬂ A RYMVTHE uWF‘férﬁl ?%Pf%%%tlggq ég‘i{EPIH saits base, or
into hh&xdfagtt Hphafaceutitally-ayRPtabRhcd §Dhak&loriRs N-Oxie Hepgss for the
preparation of conpounds of fornula (I), 5 which uses as starti ng materi al
a conmpound of forrmula (XIX) : N2 (XIX) Hal C(r)2H in which Hal represents
a hal : 0 [ iche.is heateddn _the presence
of T or g Gl SATRMALCL ot IE e bSbulib B el BSRE  Sat LD “or T T
yi el d villieh eespostadingfmiteriahal cdmpXd oOforulX{X)X) Hal N) in which Hal is as
defi ned herei nbefore, conpound of forymula (XX) which is treated in basic
medi um wi th a conpound of fog NELR1-Hal, in which RL is as defined in
t he conpound of fornula (1) @and | represenggxg halogen atom to yield
t he conmpound of formula %XX 0

al COH

in which Hal represents a halogen atom,

compound of formula (XIX) which is heated in the presence of formamidine acetate in a

10 polar solvent like 2-methoxyethan-1-ol, to yield the compound of formula (XX):

0
N7 | JNH X%
Hal X N/

in which Hal is as defined hereinbefore,

compound of formula (XX) which is treated in basic medium with a compound of formula
15 R;-Hal, in which R, is as defined in the compound of formula (I) and Hal represents a

halogen atom, to yield the compound of formula (XXI):

. (XXT)
Hal
in which Hal and R, are as defined hereinbefore,
20 compound of formula (XXI) which is reacted with carbon monoxide under basic medium

in the presence of an alcoholic solvent like methanol and a catalytic amount of palladium

like PACly(dppf) , to yield the compound of formula (XXII):



N N~MIRI Hal Nin which Hal and Rl are as defined herei nbefore, 20 conpound
of fornmula (XXI) which is reacted with carbon nonoxi de under basic nmedi um
in the presanoes4of an al coholic solvent |ike nmethanol andraTa®babietic
anount of palladium |ike PdCl2(dppf) , to yield the conmpound of formula
(XXI'l'): WO 03/076417 PCT/ EP03/ 022779929 O (XXII) N__ NR MO N Oin
which R is as defined herei nbefore, conpound of forrmula (XXIl) which is
condensed, in the presence of trinmethylalumnium 5 with a conmpound of
formula (XVII1): (RRYMA (Z NH2 (XVIfjl) in which Zt, R2, A n and in have
the sane definitions as the co f fRymula (1), to yield the conpound
of formula (Ug), which is ap | ar N:ase M? corrpound of 10 formula
(I): N(I/g) HNRCR Z1, Rz, A, n and m
are as defined hereinbefor ptgof formul a (I/g) constltute sone
conpounds of the invention,liwhich are purified, where appropriate,
according to a conventi onaIOpuri fication technique, which are 15

igﬁ\e}reﬁ‘% Iegﬁg\wei\sr e anorg %}e?n efor'ent o their different isoners according to a

compound of formula (XXII) which is condensed, in the presence of trimethylaluminium,

S with a compound of formula (XVIII):

Z
e (XVII)

in which Z;, R;, A, n and m have the same definitions as the compound of formula (I),

to yield the compound of formula (I/g), which is a particular case of the compound of

10 formula (I):

i We)
@A)

in which Z;, Ry, Ry, A, n and m are as defined hereinbefore,

compounds of formula (V/g) constitute some compounds of the invention, which are
purified, where appropriate, according to a conventional purification technique, which are
15 separated, where appropriate, into their different isomers according to a conventional
separation tecfmique, and which are converted, where appropriate, into addition salts

thereof with a pharmaceutically-acceptable acid or base, or into N-oxide thereof.

The compounds of the invention that are present in the form of a mixture of
20 diastereoisomers are isolated in a pure form by using conventional separation techniques

such as chromatography.

As mentioned above, compounds of formula (I) of the present invention are matrix

metalloprotease inhibitors, and more particularly inhibitors of the enzyme MMP-13.



separation technique, and which are converted, where appropriate, into
addition salts thereof with a pharnaceutically-acceptable acid or base, or
into Noxwoasbhaieof. The conpounds of the invention that par@&rps/exent in
the formof a mxture of 20 diastereoisoners are isolated in a pure form
by using conventional separation t ni ques such as chromat ography. As
ment i oned above, conpounds of fornmula (1) of the present invention are

mat ri net al | oprotease.inhibitors, and nmore particularly inhibitors of the

enzy W.rqsy?ctv\@i%r3p§)e7§41@p0§@9r§%§pb§?7ﬁreatg)@nq AT dijeasss eperipplaiffei r use
s r e%m%/g{eggfy_ﬂmh&?-ﬁgtiﬂiﬁﬂfﬁoﬁf B{ f?%"‘f%%rﬁgl,e?t ARkebPiR co{yﬁ)}aﬁﬁﬁd’s’ ng a

t herapy by . inhibition. By way” of “exanp e use of conpounds
of t hef the psaant inventienineay breneciremesdahive titeideatoenttoieny petiolgytin ethicdiny

t hol i ich tructi f ext | | ul ar. t] , and
T R L T L R N I G e orh
gst eogihritfs, t irBeur@AbiEOPAtRRIsS, BRbAGHRR! AlosdbSRaSES . peridibhAMBRRhis povel

di sease, psoriasis, nultiple sclerosis, cardiac insufficiency,
at her bdlemenrabeliys  boxel hdiscasehr psrirtasisbsmulitpde veclgrasito resrdiaei g@ugf@,lenag,e- rel at ed
macul BherodABERR! AhAR. Ao FENGRES T SuRBRED! GRAETLRRaRLT OBl oS Lo
phar maceuti ¢al “cofnpostti ons conprising as active 10 gngreglen? at | east
one casgeaeratdonind @mettka (1), an isoner thereof, a N-oxide thereof, or an
addition salt thereof with a pharmaceutically-acceptable acid or base,
alone or in conbination with one or nore pharmaceutically-acceptable,

i nerts - 1 i Al r j 1 I
oo TP RREs R Bl Diclto (OB Sty PORIGLAOR, BORREIREU WERLe,
18s pecingtddyert holsast bhatompeursiftfaduhida {Brandsaher tharcef) hdN-akid¢itherectyenmus,

i ntranyscul ar_or suhcutaneoys), per.- or trans-cutaneous, intravagi nal
rectanﬁWQEéﬁp thegso Fﬁﬁﬁaﬁ,p " “Pc%ghyﬁﬁﬂ%?érﬁg i?hg6$? gﬂ%ﬁﬁ?s?&ation.
Phar mageshhERH whRTREDE hh QB HhaGEREM By la8cdid1d, @R thoAltokiR exPRIAN & al

i njections especially 1nclhude aqueous and non-aqueous sterile sol utions,
di specastians, suspension and enul sions, 20 and also sterile powders for

reconstituting injectable solutions or dispersions. Pharnmaceuti cal
conpositions according to the invention for oral admnistration in solid

f Olr m RSRAGI ﬁie: yhérﬂfagadﬁat Rphpbitiehs dca@aRrs, Wk iingudbn] AldretBay SRchet s,
el atin capsul es an
I% rnention%d more especially those that are suitable for oral, parenteral (intravenous,
intramuscular or subcutaneous), per- or trans-cutaneous, intravaginal, rectal, nasal,

perlingual, buccal, ocular or respiratory administration.

Pharmaceutical compositions according to the invention for parenteral injections especially
include aqueous and non-aqueous sterile solutions, dispersions, suspension and emulsions,

20 and also sterile powders for reconstituting injectable solutions or dispersions.

Pharmaceutical compositions according to the invention for oral administration in solid
form especially include tablets or dragées, sublingual tablets, sachets, gelatin capsules and
granules, for oral, nasal, buccal or ocular administration in liquid form, especially include

emulsions, solutions, suspensions, drop, syrups and aerosols.

25 Pharmaceutical compositions for rectal or vaginal administration are preferably
suppositories, and those for per- or trans-cutaneous administration especially include

powders, aerosols, creams, ointment, gels and patches.



granul es, for oral, nasal, buccal or ocular admnistration in liquid form
especially include enulsions, solutions, suspensions, drop, syrups and
aer osol s.wPI3Bhanmaceut i cal conpositions for rectal or va@CmaiP03/02277
adm nistration are preferably suppositories, and those for per- or
trans-cutaneous admi nistration espegjally include powders, aerosols,
creans, ointnent, gels and patches. 03/ 076417 PCT/ EP03/ 02277 31 The
phar maceuti cal conpositions nmentioned hereinbefore illustrate the invention
but do not limt it in any way. Anong the pharmaceutically acceptabl e,
i ner t The @Rarbdsb@icak 6bRbeAtSnsOmeftfnel HefeiitEsi@ iMBMtratd erd BREARACEUt &Y way of
non-limting exanple, diluents, solvents, preservatives, wetting 5 agents,
enul sPPtilenié It igpBYEYi ng agents, binders, swelling agents, disintegrating
agents, retardants, lubricants, absorbents, suspending agents, colourants,
aromati zing agents etc... The useful dosage varies according to the age
and wainghig thé phirendeaiiticailly ,actdpeable] theit, Siohabkirexcipietiteor tdifieRhnsrsaggut i cal
conposition used, the pature . and severity of the disorder and the
adm nP&featipesd: 8y WO%@%W%%%%%@K%?& sqieede ugReTvaliMefe Vetlingm 2 ny to
gnp Y. 300 - P, : r : : e
%repa%%@ggfmﬁg?ﬁggéqﬁ a&la gﬁg@%ﬂ%ﬁh&%bQ%ﬁg@g ?%%@?gga?%g#%gga effi"{';;.’nd
gener adtdrgants iphricaetsQatisteticatsc Q¥pindingagghts, oflomahisyaromptizing iapdrgs ¢tconpound of
formula (1)) and 40%to 99.5% by wei ght of pharmaceutically acceptable
excipients or carriers. The exanples that followillustrate the invention

but denoeiehll dBshed ¥arled aBEBFdNR Yo thle%gyéﬁd %&eggﬂtio@ﬂlé‘@étﬁﬁi, MSadnsiBltradich products
that are known or that are prepared according to known operating

pr ocetwite she Ahemeeauitioalscopmepition vbesh sheynasing ang setesity of thetdasandatiaad & t hat

are useful ig grfggration f Hhe POﬁgognds of thg iq¥en%ign. Sane. of these
i nt er AUBIIEHOT gf A AP RN SGHASMSTHES SRR N8RS g ¢ e R ShdST 3 descr i bed
ion t hendsambleein@ntbuRiSRATAL coMBodies ard Brepetearvyl Mmethoas tart she@nintort he usual
spectrophotonetric techniques (infrared, nuclear nmagnetic resonance, nass

spect toothese ykilled in the aheanpr ggnaraly emprissd0-ExatmI08%6 byt weighupliérdtood t hat
- DVE PR ARS B IRE BY IR Ead 20dd o D5 39S b &hdi S SlAha0Gtically

acceptable excipients or carriers.
The examples that follow illustrate the invention but do not limit it in any way.

15 The starting materials used are products that are known or that are prepared according to
known operating procedures. The various preparations yield synthetic intermediates that

are useful in preparation of the compounds of the invention. Some of these intermediates

are new compounds.

The structures of the compounds described in the Examples and Preparétions were
20 determined according to the usual spectrophotometric techniques (infrared, nuclear
magnetic resonance, mass spectrometry, ...)
In the Preparations and Examples, it is understood that :
- DMF means Dimethylformamide,
- THF means tetrahydrofurane,
25 - DMSO means dimethylsulfoxide,



25 - DMSO neans di net hyl sul f oxi de, WD 03/076417 PCT/ EP03/ 02277 32 - TOTU
nmeans O (et hoxycar bonyl)cyanonet hyl am no]-N-N-N -N -tetranethyl uronium

f | uor oborwbDa3/0764Dt PEA nmeans dii sopropyl et hyl am ne. EXAMPIPES/EP0S0Rpar at i on
1 : 4- Am no- 3-[ (4-net hoxy) - benzyl car banoyl ] - 1- carboxylic acid 4-

met hoxy- benzyl am de Step 1 : 4Am no-jsophthalic acid 6.3 g (150 nmol ) of

Li OH. H20 are added to a stirred sol 8¢i on of 15.7 g (75 mol ) of nethyl

4- am no-i sophtalate in 300 m of dioxane and 1200 ml of water. The reaction
10 mi xt ur eTOFUneameansf or Oi(ethouycarbonyd)oGnoowth damamed-Nalt di-Ni-etratethyH=1 by
the addition concentrated HCl. A precipitate is obtained then filtered
of f, vvas?ﬁoerﬁ’jlmgi\’amg)ﬁa% under vacuumto yield 13 g (yield = 95.7% of the

desi r ed -coppRAeheatd MisBpfdpYR@@HNinkH S (ppm) : 6.80 (d,1H); 6.80-7.80 (bs);
7.80 (dd,1H); 8.35 (s,1H); 11.9-13.1 (bs) 15 Step 2 :
4Am no- 3- [ (4- met hoxy) - benzyl car baynoyl Jphenyl - | - car boxyl i ¢ acid 4-nethoxy-

benzy%lg%o NNHC HH.CH3 3 0 NH2 O02.25 g (16.5 nmol ) of
4- et amne, 5.4 ¢g (16.5 mol) of TOITU and 5.4 mM (3.9 g, 30

mmol ) of DI PEA are added successively to a stirred solution of 2.7 g (15
mmol ) of 20 the conpound gbtained in Step 1.to 100 mM of DMF. The reaction
m xt uldeparadion; deogq dvdminerd(drmethoxn)berpdeabamoyll-lreprhoxylie opgidnd- i s

renovegd.HodehetA6Hle The crude mixture is taken up in dichloromethane,
and washed "succéssively with HO 1IN and NaOH |IN. After separation by
decantation the organic phase is dried over Na2SO4 and concentrated under

vacuu The crude .product is purified by chromatography and 25 concretized
from ?t‘f'ﬁﬂt fi "’6?"@‘11’2’##‘@?&?3{ hane and ether to yield 3.1 g (yiel d=49.3% of

6.3 g (150 mmol) of LiOH.H,O are added to a stirred solution of 15.7 g (75 mmol) of

methyl 4-amino-isophtalate in 300 ml of dioxane and 1200 ml of water. The reaction
10 mixture is heated for 1 hour to 100°C, cooled and acidified to pH=1 by the addition of

concentrated HCl. A precipitate is obtained then filtered off, washed, and dried under

vacuum to yield 13 g (yield = 95.7%) of the desired compound.

N.M.R (DMSO-ds) 'H & (ppm ) : 6.80 (d,1H); 6.80-7.80 (bs); 7.80 (dd,1H); 8.35 (s,1H);

11.9-13.1 (bs)

15 Step 2 : 4-Amino-3-[(4-methoxy)-benzylcarbamoyl]-phenyl-1-carboxylic acid 4-methoxy-

benzylamide

2.25 g (16.5 mmol) of 4-methoxybenzylamine, 5.4 g (16.5 mmol) of TOTU and 5.4 ml (3.9
g, 30 mmol) of DIPEA are added successively to a stirred solution of 2.7 g (15 mmol) of
20 the compound obtained in Step 1 to 100 ml of DMF. The reaction mixture is stirred
overnight at room temperature, then the solvent is removed under vacuum. The crude
mixture is taken up in dichloromethane, and washed successively with HCI 1N and NaOH
IN. After separation by decantation the organic phase is dried over Na,SO, and
concentrated under vacuum. The crude product is purified by chromatography and

25 concretized from a mixture of dichloromethane and ether to yield 3.1 g (yield=49.3%) of

the desired compound.



t he desired compound. WO 03/076417 PCT/ EP03/02277 33 NMR (DMSO-d6) 'H S
(ppm : 3.70 (s,6H) ; 4.35 (t,4H) ; 6.70 (d,1H) ; 6.80-6.90 (m6H ;
7.20-7. 30WOrosAF417 7.65 (dd,1 H) ; 8.10 (s,111); 8.45 (t, PCHEP3/@275 (t,1
H Preparation 2 : Methyl

4-{[ 2- Am no- 5- (4- net hoxy- benzyl car bgnoyl ) - benzoyl am no] - net hyl }-benzoate 5
Step 1 : Methyl 6Am no- N-(4-net hox enzyl)-isophthalate OO \ NO. CH3
H3C10 / H NH 2 6.56 9 (20 mol ) of TOTUand 2.6 M (2.74 g, 20 mmol) of 4-
met hoxyMah zIMBEOr&) aHeS Goded 360a(ss&H)r,rédSs@J4Ht)|, (ﬁ‘l7@f(dﬂm 06.80:8.90 mmol ) of

anny cRB R BP0 R @ TG o ETHE RS G 74848002 o 5a. 5

mol ) of DI PEA are added. The reaction mxture is stl rred overnight at room
tenperature and concentrated under vacuum The residue is taken up in 150

m of Pr@parhtion reMetind 4-{[2svrathond-(hrnicsiiony-bénzylcanbameylp-benziylamine]-of

NaHCO3. t’lg anl c layer is dried and concentrated under vacuum After a
chror‘rﬁl%‘b‘? B Mer silica gel 3.5 g (yield= 62% of the desired conmpound
are |soI ated. 15 TLC : CHZClZ/I\/EO—I 90/ 10 Rf 0.80 NMR (DVSO-d6) '"H S
(ppm 3.80 (s,3 : ; 4.55 d2H);60615(b52H);

. 15- étead {Mgthyhf 'nw0d§~({-ateiirooxy-be@zybtseﬂ Hwajate 7 25.7.30 (m 211): 7.80
(d,111); 8.25 (s,1 H. PURITY : HPLE = 98.8§% 20 Step 2:

6AM no-l\l—(4-rrethoxy-benzy|)-isophtha am ¢ affid 0O HOHHICL O0ONH20.3¢g
(7 mmol) of LIiOH H20is ad 0 &’sthy sl UPion of 1.1 g (3.5 mol) of
the conpound obtai nedH@ t He precéldin 2 in 10 mM of dioxane and 40

m of water. The reactlorpmxture i s heat edPunder reflux for 2 hours,

cool ed, and acidified at pH=l %{

6.56 g (20 mmol) of TOTU and 2.6 i
added to a stirred solution of 4.2 g (18.1 mmol) of 4-amino-3-methylcarboxylate-1-phenyl
carboxylic acid in 150 ml of anhydrous DMF. The mixture is cooled at 0°C and 9.5 ml

10 (7.02 g, 54.3 mmol) of DIPEA are added. The reaction mixture is stirred overnight at room

(2.74 g, 20 mmol) of 4- methoxybenzylamine are

temperature and concentrated under vacuum. The residue is taken up in 150 ml of
dichloromethane, washed with 100ml of a saturated solution of NaHCO;. The organic
layer is dried and concentrated under vacuum. After a chromatography over silica gel 3.5 g
(yield=62%) of the desired compound are isolated.

15 TLC : CH,Cl;/MeOH 90/10 Rf = 0.80
N.M.R (DMSO-dg) 'H & (ppm) : 3.80 (s,3H) ; 3.90 (s,3H) ; 4.55 (d,2H) ; 6.0-6.15 (bs,2H) ;
6.15-6.30 (bs,1H); 6.65 (d,1H); 6.90 (d,1H); 7.25-7.30 (m,2H); 7.80 (d,1H); 825
(s,1H).
PURITY : HPLC =98.5%

20 Step 2 : 6-Amino-N-(4-methoxy-benzyl)-isophthalamic acid
0 0]

Isanvay
1S NH,

0.3 g (7 mmol) of LiOH, H,0 is added to a stirred solution of 1.1 g (3.5 mmol) of the
compound obtained in the preceding Step 2 in 10 ml of dioxane and 40 ml of water. The

reaction mixture is heated under reflux for 2 hours, cooled, and acidified at pH=] by



WO 03/ 076417 PCT/ EPO3/ 02277 34 addition of concentrated HCL. The
precipitate obtained is filtered off and dried to give the desired
conmpound. WH.OMoR44DVSO-d6) ' H b (ppm : 3.70 (s,3H) ; 4.35 (pdraiHp3/02267 75
(d,1H) ; 6.85 (d,2H) ; 7.20 (d,2H) ; 7.75 (dd,1H) ; 8.30 (slH ; 8.65
(t,1H). 5 Step 3 : Methyl

4-[[ 2- Am no- S- (4- net hoxy- benzyl car b%lm)yl) benzoyl ai ni noJ-net hyl]- benzoate
OO NNHC, OHNHO CH2 3 O The desired conmpound is obtained

accor addﬁgort@f ednecrabeseHOH eThteresiptiasel obainetids Sitered biband @iehiargivd tha 2 usi ng
as stagrting naterial the conpound obtained in the preceding step 2 and 10
as regg‘?gﬂg OPR! q‘}ét hyl 4-(am noret hyl )benzoate hydrochloride. It is

pur i f Newt. YDMSO- @m}m«p@ﬂby 3ome(§ 339 | u g8 f%vs) us. vsgd @HZ‘ zstsw(@ 281 5729

di chl or onet hane/ et her as eluant. N, 70 (s, 3H)
3. 85(G2HBH)75 (4, VD) ;(&B3R(G1ID ; 8.65, Kfé[) 211) 6. 70 (d, IH) ; 6 80- 6. 90
(m411) 7.25 (d,2H) ; 7.45 (d,211); 7.70 (dd,1H) ; 7.95 (d,21-1); 8.15
(s 1H) ; 8.45 (t,IH ; 8.90 (t,1H). 15 Preparation 3 :

3- (4- Kkdpos obanay)i) +572-AeHind!s- mzma@-béhzfltc@mm@y%n%oyzmﬁmopmzﬂyy-
H benzo| a] [ 1, 3] oxazi ne-2,4-dione O N~O H To a suspensi on of
2-am ﬁéfl@alieodobenzm c acid (4.9 g, 18 0 nmml) in HO (20 m) and
concentrated HO (5 nm) is addeg dioxagpe (50 m) until a clear solution is
obt ai ned. Neat 20 di phosgene (k.95 g, 30 O mol) is added dropwi se (with

cooling at times so th eBIoI wlNuI b0|I) to give a white
precipitate. Aftefsti g afl ra 10 mn., H20 (ca. 100
m) is added and theoprem pi tate i S fll‘f 2er ed and vvas%bd with copi ous
The desired compound is obtained according to the procedure described in the Step 1 of
Preparation 2 using as starting material the compound obtained in the preceding step 2 and
10 as reactant the methyl 4-(aminomethyl)benzoate hydrochloride. It is purified by
chromatography over silica gel using a mixture of dichloromethane/ether as eluant.
N.M.R (DMSO-dy) 'H & (ppm) : 3.70 (s,3H) ;3.85 (s,3H) ; 4.40 (d,2H) ; 4.50 (d,2H) ; 6.70

(d,1H) ; 6.80-6.90 (m,4H); 7.25 (d,2H) ; 7.45 (d,2H) ; 7.70 (dd,1H) ; 7.95 (d,2H) ; 8.15
(s,1H) ; 8.45 (t,1H) ; 8.90 (t,1H).

15 Preparation 3 : 3-(4-fluorobenzyl)-6-iodo-3H-quinazolin-4-one

Step 1 : 6-iodo-1H-benzo[a][1,3]oxazine-2,4-dione

O
LY
¥ o
To a suspension of 2-amino-5-iodobenzoic acid (4.9 g, 18.0 mmol) in H,O (20 ml) and
concentrated HC1 (5 ml) is added dioxane (50 ml) until a clear solution is obtained. Neat
20 diphosgene (5.95 g, 30.0 mmol) is added dropwise (with cooling at times so that the
solution would not boil) to give a white precipitate. After stirring at room temperature for
10 min., H,O (ca. 100 ml) is added and the precipitate is filtered and washed with copious

amount of H,O. It is dried in vacuo to give the desired product (5.2 g, quantitative) as

white crystals.



amount of H2O It is dried in vacuo to give the desired product (5.2 g,
quantitative) as white crystals. WO 03/076417 PCT/ EP03/02277 35 N MR

( DVBO- d6)wH 0S0¢qapm) : 6.93 (d, J= 8.6 Hz, 1H), 8.00 (dd, PCIEP§0222710 Hz,
1H, 8.10 (d, J= 2.0 Hz, I H, 11.8 (s, 1H); M5 (APCl), Mz 288.0 (M- 1).
Step 2: 2-am no-N- (4 ftuorobenzyl)-5:iodo-benzainide O H5 Niz F To a
50C sol ution of the conpound obtain in the preceding Step 1(2.1 g, 7.27
mmol) in DWVF (20 rrl1) are added neat 4-fluorobenzylam ne (1.18 g, 9.45

mol ) NiVeRWPHESO-Tae H § dpron) 06193 §d,sd Fr&c@HzatH), 819 (dénper &6u2.6 HniH)0 ni n.

whi | e bubhling. s, 0 rved (CQ2), and TLC indicated the conpletion of the
r eact iSﬁ.QTHQ—%-Qi& Eﬁﬁ lﬁﬁn(tse ’I's poured into a 10 separatory funnel

charg i HXO After separation, the organic layer is washed
with %%%1;‘28%%%%%0@“ e (50 mM). It is dried (Na2SO4), filtered and
concentrated in vacuo to give a white solid which is purified using flash
chromgt ography to ?4i(-ée the desired conpound as a white solid (2.5 g, 93%.

N. M RS(MST, A8yl \s(4 ity benmpl)155todg-benzangidg 1y - 21y 6.50 (s, 1H), 7.03 (m
1H): 7.34 15 (m 1 H), 7.43 (d, 1h=8.5Hz, 1 H), 8.02 (m 1 H), 8.10 (s,

1H, 866 (d j =19 H, {1 , 9418 (t, J= 5.8 Hz, 1H); M5 (APCl), Mz
371..0 (M+ 1). Step 3 : 3-(4 ro?ﬁn 5 6- 1 odo- 3H qui nazolin-4-one O
INNF IDJ 20 To the sol utilqns e toppound obtained in the preceding

Step 2 (2.69 g, 7.27 mmol) in trif8khyl orthbformate is added catal ytic
TR S TR IR RN M T R
puri f irpdr (20 ml) are added neat 4-fluorobenzylamine (1.18 g, 9.45 mmol) dropwise. The
reaction is stirred at room temperature for 10 min. while bubbling is observed (CO;), and
TLC indicated the completion of the reaction. The reaction content is poured into a
10 separatory funnel charged with CH,Cl, and H,O. After separation, the organic layer is
washed with H,O(3x50 ml) and brine (50 ml). It is dried (NaySO,), filtered and
concentrated in vacuo to give a white solid which is purified using flash chromatography to
give the desired compound as a white solid (2.5 g, 93%).
N.M.R (DMSO-ds) 'H & (ppm) : 5.15 (d, J = 5.8 Hz, 2H), 6.50 (s, 1H), 7.03 (m, 1H); 7.34
15 (m, 1H), 7.43 (d, J= 8.5 Hz, 1H), 8.02 (m, 1H), 8.10 (s, 1H), 8.66 (d,j = 1.9 Hz, 1H), 9.18
(t,J=5.8 Hz, 1H);
MS (APCI), M/z 371.0 (M + 1).

Step 3 : 3-(4-fluorobenzyl)-6-iodo-3H-quinazolin-4-one

0O
T

20 To the solution of the compound obtained in the preceding Step 2 (2.69 g, 7.27 mmol) in
triethyl orthoformate is added catalytic amount of TsOH. The solution is refluxed for 5h,
cooled to room temperature. After removal of all volatiles in vacuo, the residue is purified
using flash chromatography to give the desired quinazolinone as a brownish solid.
Trituration then afforded the desired compound as a white solid (1.56 g, 58%).

25 N.M.R (DMSO-dp) 'H§ (ppm) : 5.15 (s, 2H), 7.03 (m, 1H); 7.34 (m, 1H), 7.43 (d, J=8.5
Hz, 1H), 8.02 (m, 1H), 8.10 (s, 1H), 8.66 (d, /= 1.9 Hz, 1H);



using flash chromat ography to give the desired qui nazolinone as a browni sh
solid. Trituration then afforded the desired conpound as a white solid
(1.56 g, wB8¥BHN7A%7 N. M R (DMSO-d,) '"Hb (ppm : 5.15 (s, Z2EHCI/EP0O®2(Mm 1H);
7.34 (m 1H), 7.43 (d, J=8.5 Hz, 1 H, 802 (m 1 H, 810 (s, 1 H, 8.66
(d, J =1.9 Hz, 1 H; VO 03/ 076417 %CT/ EP03/ 02277 36 M5 (APCl), Mz 381.0

(M+ 1). Preparatlon 4: Met hyl

4- (6-]10do-4- 0x0- 4 az lin-3-ylmethyl)-benzoate Step 1: Methyl
4-[(2%@43@)5\’1470%%5 7o¥t ami no) - et hyl]-benzoate 0 | I~ N NHZ COZMe 5 To
a 50C solution of the conpound obtained in the Step 1 of Preparation 3 (1.4

g, 4.84 mol) in DMV (20 mM) is added the hydrochloride salt of

4- car Boepmir oy 4 b dhethlybdr(erdod d-4-0%7-481-q Bindzelime ByylmEthylFleemzbaten is stirred at
roomtenperature for 1 h while bubbling is observed (CQ2), and TLC

i ndi cated the conpletion of the reaction. The reaction content is poured

into Q‘te?qpMéihﬂrzly[(bl)fmﬁt'o-ﬁm{b%ﬂzd%ﬂ&rﬁm@'—'%kl%zlﬁb@zzbl?t@ After separation, the

10 organic | ayer is washed with H2O three tines to renove DVF. It is t hen
washed with brine, dried (Na2SQ}), filtered and concentrated in vacuo to

give the desired anm de asli sol ke (2.0 g, quantitative). NMR
(DVMBO-d6)'H S (ppm : 3.31 3H)Hd J= 5.9 Hz, 2H), 6.55 (d, J=
8.6 Hz, 1H), 6.59 (s, 2H), “¥1oN¥m (m 4H), 7.80 (d, J= 1.9 Hz,
1H), 8.88 (t, J=5.9 Hz, 15 1H) I\/S(APCI) Mz 411.0 (M+ 1). Step 2:

Net hy ITodr $BC! ptiaioh- afixihe 4bmguimibabthingd th sHerSiehy | of-Freprzaine (101 eCaBMe To a
ol ) 'n{?SP 5 o DNF GERgHD G ekl b P SOR G BH BReAR PR GH The
bSOl Pl GRS 6 AR oAb vl
observed (CO,), and TLC indicated the completlon of the reaction. The reaction content is
poured into a separatory funmel charged with CH,Cl, and H,O. After separation, the
10 organic layer is washed with H;O three times to remove DMF. It is then washed with
brine, dried (Na;SO4), filtered and concentrated in vacuo to give the desired amide as a
brown solid (2.0 g, quantitative).
N.M.R (DMSO-ds) 'H & (ppm) : 3.31 (s, 3H), 4.36 (d, /= 5.9 Hz, 2H), 6.55 (d, /= 8.6 Hz,
1H), 6.59 (s, 2H), 7.15 (m, 2H), 7.35 (m, 4H), 7.80 (d, /= 1.9 Hz, 1H), 8.88 (t, /= 5.9 Hz,
15 1H);
MS (APCI), M/z 411.0 M + 1).

Step 2 : Methyl 4-(6-Iodo-4-oxo-4H-quinazolin-3-ylmethyl)-benzoate

(@)
I
N
@(5 L
N CO,Me

To a solution of the compound obtained in the preceding Step 1 (2.0 g, 4.84 mmol) in
20 triethyl orthoformate is added catalytic amount of TsOH. The solution is refluxed for 5h,

cooled to room temperature. After removal of all volatile solvents in vacuo, the residue is

purified using flash chromatography to give the desired quinazolinone as a brownish solid.

Trituration then afforded the desired compound as a white solid (1.0 g, 50%).

N.M.R (CDCL3) 'H & (ppm) 3.31 (s, 3H), 5.26 (d, 2H), 7.48 (m, 4 H), 7.90 (d, J= 6.8 Hz,
25 2H), 8.10 (m, 1H), 8.40 (d, /= 1.7 Hz, 1H), 8.60 (d, /= 1.5 Hz, 1H)



purified using flash chromatography to give the desired quinazolinone as a
browni sh solid. Trituration then afforded the desired conpound as a white
solid (1.Wwog3/05% . NNMR (CDA3) 'HS (ppm 3.31 (s, 3H) pCI/EPE3/2277 2H),
7.48 (m 4 H, 7.90 (d, J =6.8 Hz, 25 2H), 8.10 (m 1H), 8.40 (d, J= 1.7
Hz, 1H), 8.60 (d, J= 1.5 Hz, 1H) WQ_03/076417 PCT/ EP03/ 02277 37 M5 (APCl),
Mz 421.3 (M + 1). Preparation 5 : 7

3-(4-Fl uoro-benzyl)-6-iodo-3H pyrido[3,4-d] pyrimdin-4-one Step 1 :

6- | odetS] (ARG Ma[(43] 8- f-1)3] oxazi ne-2,4-dione 0 | O | NNtO H 5 To a
suspensi on of 2-am no-5-iodo-isonicotinic acid (18.0 nmol) in H20 (20 m)
and concentrated HO (5 m) is added dioxane (50 m) until a clear solution
i s obpainaeskion\as-(4-dRASBANRS) Cio¥s-W-pgAde[3a pyribidadeshedr opwi se (wi th
cooling at tinmes so that the "solution does not boil) until a precipitate
formed. After stirring at roomtenperature for 10 mnutes, H20 (100 m) is
added,, and cipi,tate il1ered, washed with a 10 copi ous anount
of H2¥eP heé'PO%f’%}rg'pyg % 1@”@?5&“?’%‘3\?%0%29?0 gi ve the desired conpound.
Step 2: 5-Am zzo-N-(4 fZuoro-benzyl)-®-iodo-isonicotinanzide OH N NH2 F
To a 500C sol ution of a conpound ned in Step 1 (7.27 mmol) in DWF (20
m) is added 4-fluorobenzyl am ne . 4% mmol ) dropwi se. The reaction is
stirred at room 15 tenperatureX Lhut es whil e bubbling is observed
(C02), and TLC indicates conpletion the reaction. The reaction content
is poured into a separatory funnel charged wth CH2C12 ng H2O After
Separ Ebi D AYSPEREEOTD 0§ Andraind édeflgom%lﬁ@daWt(h&ﬂz’@ne@x@oﬂaﬁ) Ogpd Bfi ne (50

M) e et oy % 3 ' Bernd b8 hAg oellar hudo8Ti€ Soffida SRBgent rat ed

diphosgene (5.95 g, 30.0 mmol) is added dropwise (with cooling at times so that the
solution does not boil) until a precipitate formed. After stirring at room temperature for

10 minutes, HpO (100 ml) is added, and the precipitate is filtered and washed with a

10 copious amount of HpO. The filter cake is dried in vacuo to give the desired compound.

Step 2 : 5-Amino-N-(4-fluoro-benzyl)-2-iodo-isonicotinamide

To a 50°C solution of a compound obtained in Step 1 (7.27 mmol) in DMF (20 ml) is
added 4-fluorobenzylamine (9.45 mmol) dropwise. The reaction is stirred at room

15 temperature for 10 minutes while bubbling is observed (COp), and TLC indicates

completion of the reaction. The reaction content is poured into a separatory funnel charged

with CHCly and HpO. After separation, the organic layer is washed with HpO (3x50 ml)
and brine (50 m1). The organic layers are then dried (NapSOy), filtered and concentrated in
vacuo, and the residue optionally is purified using flash chromatography on silica gel to

20 give the desired compound.



vacuo, and the residue optionally is purified using flash chromatography on
silica gel to 20 give the desired conmpound. WO 03/076417 PCT/ EPO3/ 02277

38 Step 3wo0 130641l uor o- benzyl ) - 6-i odo- 3H pyri do[ 3, 4- dj py PCHiEPOBI0227DNe O

Il \ N\ N/ NJ I / F To a solution of the conpound obtained in Step 2 (7.27
mmol) in triethyl orthoformate is %dded a catal ytic anount

of par a-t ol uenesul fonic acid. The solution is refluxed for 5 hours, 5 and
cooled to roomtenperature. After renoval of all volatiles in vacuo, the
resi d¥tep Bs 3-(fuk luoredermyrigiodp Sdhpetidddett dpyamidindrorsd | i ca gel to give the
desired conpound. Preparation 6. Methyl

4- (6-10do- 4- oxo-4H pyri do[?i, 4-d] pyri m din-3-yl nethyl)- benzoate Step 1 :

Met hyl 4-[[(5 Am no-2-iodo Fi ' neNg- nyl ) - ai ni nol - met hyl ] - benzoate O
N/ HOw 10 NH2 2 To a 50Cysak ti¢bn e conpound obtained in the Step
1 of Preparation 6 (4.84 mml), ™ DVF {20 f1) is added the hydrochl oride

R e e T R G R e
evol uld Q8. cafiic Hrfo i dF FALaS1bAGuFOP Sl ‘Pfgcf iudidibis FeRsdel 5 5 ddigs,r eaction

15 content 1s "poured 1nto a separatory funn charged wth CH2C12 ‘and H20,
Af t er amkparlad tomomftemperatusy ekfter remevar gfasli volatileerin ivacwasthe desiduehisH20 t hr ee
times to, renpve The organic,.layer i.ss thep washed with brine, dried
( NaZS@H}f:ledf‘iSFrtgeﬂang!:Ch%’&at%ﬂ@g'n‘m %ltl‘é’dgei?ﬁo gwsi‘l?o‘{]ef%“g?%m%&- desi r ed
conpound. Step 2 : Methyl 4-(6-10do-4-o0xo0-4Hpyrido[3,4-djpyritnidita-3
yl net hyl ) -benzoate ON N/ N CO2M 20

Preparation 6 : Methyl 4-(6-Iodo-4-oxo-4H-pyrido[3,4-d]pyrimidin-3-ylmethyl)-

benzoate

Step 1: Methyl 4-{[( 5-Amino-2-iodo-pyridine-4-carbonyl)-amino]-methyl}-benzoate

O
I\(\EEU\N/\©\
| H
NF NH, CO,Me

To a 50°C solution of the compound obtained in the Step 1 of Preparation 6 (4.84 mmol),

10

in DMF (20 ml) is added the hydrochloride salt of 4-carbomethoxy-benzylamine (1.17 g,
5.8 mmol). The reaction is stirred at room temperature for 1hour while bubbling is

observed (COy evolution), and TLC indicates the completion of the reaction. The reaction
15 content is poured into a separatory funnel charged with CHpClp and H0. After separation
of the layers, the organic layer is washed with HpO three times to remove DMF. The
organic layer is then washed with brine, dried (NapSQy), filtered, and concentrated in

vacuo to give the desired compound.

Step 2 : Methyl 4-( 6—Iodo-4-0xo-4H-pyrido[3,4-d]pyrimidin-3-ylmethyl)-benzoate

0
Iy
| P
Ny CO,Me

To a solution of the compound obtained in Step 1 (4.84 mmol) in friethyl

20

orthoformate is added a catalytic amount of TsOH. The solution is refluxed for 5 hours,



To a solution of the conmpound obtained in Step 1 (4.84 mol) in triethyl
orthoformate is added a catalytic anobunt of TsOH The solution is refluxed
for 5 houwe, 03408/ 076417 PCT/ EP03/ 02277 39 and cool ed t ®@CTmEP03/02277
tenperature. After renoval of all volatile solvents in vacuo, the residue
is purified using flash chronatograghy on silica gel to give the desired
conpound. Preparation 7 : 9

3- (4- Fl uor o- benzyl) - 4- oxo- 3, 4- di hydr o- qui nazol i ne-6-carboxylic acid 5 Step
1: Metahgkoded t fobuotempbrtryg] Afid-remova of allivhiatiteosodpentsaz okiue t6-reddirox y| at e

OO MO I .NF .2 5.27 | ) of..the conpoynd, prepared from preparation
3 o ol i insl s o oot FAGE heqo B G bunt | of
triethylamne, and a catalytic anount of 10 Pd(dppf)Cl2. The reaction
solution is poured into an autoclave and heated at 100C for 4 hours under
car boPreproskiond :a-trbEBtesp-denzyir-4raxach4-dihyidgso-guinazgline-6raaobexydinpeidat ur e and
filtered. The filtrate is concentrated in vacuo and the residue purified on
a silica gel colum wusing 1:1 Hex:EtOAc to yield the desired product as a
whi t e 38 1:0MehPDI 4-fTorSbemepl)-4-0x0-3,4-dihydro-quinazoline-6-carboxylate
3-(4- Fl uor o- benzyl) - 4- oxo- 3, 4- di hydr 0o- qui nazol i ne- 6-carboxylic acid O O HO
| ~NI ~ H/ 14 F 1.7g (5.7 nmmolf) of the conpound obtained in the
o . Q

preceding Step 1 is disso 2@ % THF: 10% Water. 10
equi val ents of LiOH is added, @ he/Jrea n solution is refluxed for 5
hours. The reaction solution is ¥l wed w O mM of water, and 20

concentrated HC1 is used to acidify the solution 3|pl.—| to 1.0. The solution is

ext r ack®f (W21 mmolpof e eermpauod@repaird o8 pesngeation 3, a5 dissqleedigsRenl of t h 2x100

m of t Lne. T L C yer rj % MySO4
and oL oS Fhortts eBIhEP of R IANRL" shPUE bl R MRS 12
B®! i d.Pd(dppHCl,. The reaction solution is poured into an autoclave and heated at 100°C for 4

hours under carbon monoxide atmosphere. The reaction is cooled to room temperature and

filtered. The filtrate is concentrated in vacuo and the residue purified on a silica gel column

using 1:1 Hex:EtOAc to yield the desired product as a white solid (100%).

15 Step2: 3-(4-Fluoro-benzyl)-4-0xo-3,4-dihydro-quinazoline-6-carboxylic acid

@) 0

1.7g (5.27 mmol) of the compound obtained in the preceding Step 1 is dissolved in 50 ml
of 90% THF:10% Water. 10 equivalents of LiOH is added, and the reaction solution is
refluxed for 5 hours. The reaction solution is diluted with 100 ml of water, and
20 concentrated HCI is used to acidify the solution pH to 1.0. The solution is extracted with
200 ml of EtOAc, and the organic layer is washed with 2x100 ml of water and 1x100 ml of
brine. The organic layer is dried over MgSO, and concentrated to yield 1.5 g of the desired

product as an off-white solid.

25



25 WO 03/076417 PCT/ EP0O3/ 02277 40 Preparation 8 :

3- (4- Met hanesul f onyl - benzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne-6- carboxylic
acid O OwWOo¥7&@BpZMe The conpound is obtai ned accordi ng PCTIEPE3/M20Tedur e
described in Preparation 7 but using 5 in Step 1 the conpound obtained in
Preparation 3 in which 4-nethanesul fonyl - benzylam ne is used in place of
4-fl uorobenzylamne in the Step 2. eparation 9 :

3-[4- &lerroI idine-1-sulfonyl)-benzyl i 4- 0x0- 3, 4- di hydr o- qui nazol i ne-

6- car Barpanagionci 8§ o 03-@@%than@s@tqzny @ewzm‘ér%%?rﬁbﬁwy#adr%—qamaaplﬁy‘dﬁ-accor di ng
toth & described in Preparation 7 but using in step 1 the
corrpo%ﬁgﬂog(%ﬁg%@d in Preparation 3 in which 4-(pyrrolidine-I-sulfonyl)-
benzyl am ne is used in place of 4| uorobenzylanmine in the Step 2. 15

Preparation 10 : tert-but
@ rﬁ’thyenzoate Step 1: 2
2 N2 2, 0N (& 9RQ nmol ) of the conpound

4- (6-i odo- 4- oxo- 4H qui na29l i

Am no- 5-i odo- benzanei de O NH

obtained in Step 1 of Preparation 3 is dissolVed in 20 approxi mately 50 m
of - DMhe2BhpdlinE % ObEinRbidi 103AY BRISSIAETBRIBED HYPHepablién 7 Sut @witded. After
10 m nutes of stirring, the reaction solution is poured into 100 m of
viat er in Steg Acthdi Fompowid rebtimesie e r Breperatifm 3 tinefvhisht damebansation®x 100 m

0 o SRR Ak B SgPEntrated Lo v1eld 1.8 ¢

Preparation 9 : 3-[4-(Pyrrolidine-1-sulfonyl)-benzyl]-4-oxo-3,4-dihydro-quinazoline-

6-carboxylic acid

10
The compound is obtained according to the procedure described in Preparation 7 but using

in step 1 the compound obtained in Preparation 3 in which 4-(pyrrolidine-1-sulfonyl)-

benzylamine is used in place of 4-fluorobenzylamine in the Step 2.
15 Preparation 10 : fert-butyl 4-(6-iodo-4-oxo-4dH-quinazolin-3-ylmethyl)-benzoate

Step 1: 2-Amino-5-iodo-benzamide

2.0 g (6.90 mmol) of the compound obtained in Step 1 of Preparation 3 is dissolved in
20 approximately 50 ml of DMF, and an excess amount of aqueous ammonjum hydroxide is
added. After 10 minutes of stirring, the reaction solution is poured into 100 ml of water,
and acidified with concentrated HCI, then extracted with 2x100 ml of EtOAc. The
combined organic layer is then concentrated to yield 1.8 g (100%) of the desired product as

an off-white powder.



an of f-white powder. WO 03/076417 PCT/ EP0O3/02277 41 NMR (DV5O-d6) 'H S
(ppm : 6.50 (d, J = Mz, 1H), 6.68 (s, 2H), 7.12 (s, 1H), 7.33 (dd, JI =
VMHz, J2 =wB.odze411H), 7.77 (d, J= 1.9Hz, 2H). Step 2: PCT/EP03/02277

6- 1 odo- 3H qui nazolin-4-one 0 | NH~~Y 5 N 1.8 g (6.90 nmol) of conpound
obtained in the preceding Step 1 i suspended in 30 ml of triethyl
orthoformate. A catal ytic anount of para-toluene sulfonic acid is added,

Sgﬂuéﬂﬁﬁfﬁﬁgﬁi ”#ﬁi 1) Vs i 3@%‘&% @é% & %%Igi jhi?‘i% s Aiahd o vi el d
8 0,
vis S8 (ﬁn?%a% &z‘%ﬁé@ R et o el eV A
(de: = 2. 2Hz, 809(s 1H) 8.34 (d, J= 2.2Hz, 1H),

12. 38 broa : : tent Butyl 4-(6 |odo-4-oxo-4H qui nazolin-3
yl nnt ﬁdeWBaﬁ)qufﬂ“zK{s’Nf 9"¢ O O 0.9 g (3.31 nmmwol) of conpound

obt ai ned in the preceding Step 2 is dpssolved in 50 mM of DW. 1.18 g
(3.64 nmmol) of cesium carbonat ¢_angd 0 986 g (3.64 mml) of ter-butyl 4-

br ononet hyl - benzoate i s added. (j:ﬂon is stirred at roomtenperature
for 24 hours. 20 200 m of EtCQAc added, and then washed with 3 x
200 m of water. The organic Iayer dr| ed over MySO4 and concentrated.

o chi e et AR R o hoRld 2‘5%%&88913%1%?&% e 13 fiptidea o 30 8E) 4 0,07
( 6299 trietifyl whthb forpeted @y caslytihemdest ofephrprtaderst sulfoB{cARE )s added, axDthe (M1)
suspension is refluxed for 3 hours. All volatiles are removed in vacuo, and the residue is
washed with 1:1 dichloromethane:Hexane to yield 1.5 g (80%) of an off white powder as
10 the desired product.
MS(APCI), M/z 270.9 (M-1)
N.M.R (DMSO-ds) 'H & (ppm) : 7.42 (d, J = 8.5Hz, 1H), 8.09 (dd, J; = 8.5Hz, J; = 2.2Hz,

1H), 8.09 (s, 1H), 8.34 (d, J = 2.2Hz, 1H), 12.38 (broad s, 1H).

15 Step 3: tert-Butyl 4-(6-Iodo-4-oxo-4H-quinazolin-3-ylmethyl)-benzoate

O
joe
2 “@Yoﬁ
0
0.9 g (3.31 mmol) of compound obtained in the preceding Step 2 is dissolved in 50 ml of
DMF. 1.18 g (3.64 mmol) of cesium carbonate and 0.986 g (3.64 mmol) of ter-butyl 4-
bromomethyl-benzoate is added. The reaction is stirred at room temperature for 24 hours.
20 200 ml of EtOAc is then added, and then washed with 3 x 100 ml of water. The organic
layer is dried over MgSO, and concentrated. The residue is purified on a silica gel column
using 4:1 dichloromethane:hexane increasing gradually to a 1:1 ratio, to yield 0.97 g (62%)
of white powder as the desired product.
MS(APCI), M/z 270.9 (M'1)
25 N.M.R (CDCl3) 'H & (ppm) 5.21 (s, 2H), 7.36 (d, /= 8.5Hz, 2H), 7.43 (d, J = 8.5 Hz, 1H),
7.96 (dd, J, = 6.6Hz, J, = 3.1Hz, 2H), 8.01 (dd, J; = 6.5Hz, J, = 2.1Hz, 1H), 8.07 (s, 1H),
8.64 (d, J=1.8Hz, 1H)



., 7.36 (d, J= 8.5Hz, 2H), 7.43 (d,
2 = 3.1Hz, 2H), 8.01 (dd, J, =
64 (d, J= 1.8Hz, PUHEPWDIDS! 076417

J= 8.5 Hz, 1H), 7.96 (dd, J, = 6.6Hz,
6. 5Hz, J2we 03/01¢27 1H), 8.07 (s, 1H),
PCT/ EPO3/ 02277 42 Exanple 1 :

3- (4- Met hoxy- benzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne- 6-carboxylic acid

4- met hoxy-benzylamde OOH 1 \ N 1424 MeO\ Owe 5 0.42 g (1.0 mol ) of the
conmpound of Preparation 1 and 2.1 m (1.85 g, 12.5 mol) of
triethylorthoformate are stirred for 20 hours at 1600 After cooling, the

t at bt il tered off
Dot oRkamplte! 1o JiMedoTubenyforaasmfdet SinabusbaaratiBlung. Tic -
CH2Cl 2/ MeOH 90/ 190@4_,,“39%;@ gegzgqam,@(wso d6) 'H b (ppm : 3.75 (2s, 6H)

©4.40 (d,2H) ; 5.15 (s, 2 95 (m411): 7.25 (d,2H) : 7.35 (d,2H)
. 7.75 (d, 1H) : 8.25 (d, 1H) : 8.%5 (s, 1) 8.70 (s,1H) : 9.25 (t,1H) IR :

25 NNMR (CDC13) 'H S (ppm) 5.21 (s, 2H)
J
8.

3282, 1661, 1606, 1513, ~x =169C 15 PURITY : HPLC =
96. 7% Exanpl e 2: H ) '
3- (4- Met hoxy- benzyl Med yl - 4- ox Ali hy - QomMeazol i ne-6- carboxylic-

aci d 4-met hoxy-benzyl am de, hydrochl or|de OO D', H\ INI \ | 141 MON
e OMB.4Q. Q. @ nfriol) ofimind JoropourkeotfcRyaproativg bfan¢>|2e1pmﬂ &t .80rg, 12.51mmoD)otf et hanol

o A B e o R By, o TS IR 1o
obt ai gediRh Grd filtdied 8%, ahd recPhI L LA fYsih abétbziade fts gml@oatsorg' @yidld=el2%)
of the desired compound.
TLC : CH,Cly/MeOH 90/10 Rf = 0.46
10  NMR (DMSO-dg) 'H § (ppm): 3.75 (25,6H);4.40 (d,2H); 5.15 (s,2H); 6.85-6.95
(m,4H) ; 7.25 (d,2H) ; 7.35 (d,2H) ; 7.75 (4,1H) ; 8.25 (d,1H) ; 8.65 (s,1H) ; 8.70 (s,1H) ;
9.25 (t,1H)
IR : 3282, 1661, 1606, 1513, 1248, 1032, 841 cm™
MP = 169°C
15  PURITY : HPLC =96.7%

Example 2 : 3-(4-Methoxy-benzyl)-z-methyl-4-oxo-3,4-dihydr0-quinazoline—6-

carboxylic acid 4-methoxy-benzylamide, hydrochloride

(0] 0]
N N
eO N Me OMe

0.42 g (1.0 mmol) of the compound of Preparation 1, 1 ml of ethanol at 6% of HCl and 103
20 pl (100 mg, 1 mmol) of acetylacetone are stirred and then heated overnight under reflux.

After cooling, the precipitate obtained are filtered off, and recrystallized from acetonitrile

to yield the desired compound.

TLC : CH,Cl,/MeOH 90/10 Rf = 0.56

N.M.R (DMSO-ds) 'H & (ppm) : 2.70 (s,3H) ; 3.75 (s,6H) ;4.45 (d,2H) ; 5.35 (s,2H) ; 6.85
25 -6.95 (m,4H); 7.20-7.30 (m,4H); 7.30-7.80 (bs,1H) 7.80(d,1H) ; 8.35 (d,1H); 8.70

(s,1H) ; 9.35 (t,1H).

IR : 3282, 1702, 1648, 1634, 1547, 1512, 1250, 1178 , 1035, 793 cm’



to yield the desired conmpound. TLC : CH2Cl 2/ MeOH 90/10 Rf = 0.56 NMR
(DVBO-d6) '"H S (ppm : 2.70 (s,3H) ; 3.75 (s,6H) ;4.45 (d,211); 5.35 (s, 2H)
; 6.85 2A50-8/0981TmM4H) ; 7.20-7.30 (m4H) ; 7.30-7.80 (b®CTHPIF0R0O(d, 1H) ;
8.35 (d,1H) ; 8.70 (s,1H) ; 9.35 (t,1H). IR : 3282, 1702, 1648, 1634,
1547, 1512, 1250, 1178 , 1035, 793 cn'' WD 03/076417 PCT/ EPO3/ 02277 43 MP
= 208C PURI TY : HPLC = 98. 9% Exanpl¥ 3:

3- (4- Met hoxy- benzyl ) - 1- net hyl - 4- oxo- 1, 2, 3, 4-t et rahydr o- qui nazol i ne-

6- carMdxy208°Caci d 4- net hoxy-benzylamde OO HN MO\ NOW 5 M To a
stirr | ug.l 0 42 g (1 mmol) of the conmpound of Preparation 1 in 2
m ofﬁmahgﬂ‘ﬂé& chﬁzled 751 (1 nmol) of fornmal dehyde. The sol ution
obtained is refluxed for 1 hour. Then 820 gl of a solution of NaOH 2M are

added, and the reflux is maintained for 20 mnutes. After cooling, water
i s addeumpled i he3-éftrll\inthm-bmlmh)cl-e@twltﬁoé‘t-ﬂl5253,%@@ shydroqgenazelisegani c

| ayer is decante e r vacuum The crude product
(0.32 g 0.75 nng'lcjlq?og‘ygfggol ved &%&%%ggaﬂﬂgganhydrous DMF and stirred

under inert atnosphere. ng (@.09 mipl) of NaH are added to this
solution and the yell ow o 0 i ned tirred for 30 mnutes at
roomtenperature and th IN(l )\2@# of nmethyl iodide are
added. After 30 mn rrlng, ctl yre is treated as usual

and 15 chr omat ograp ed over silica gel! (d| chl ororret hane/ ether) to give the
fesired conpound. N MR (DVSO d6) 1H %/I(ppn) : 2.85 (s,3H) ; 3.70 (s,6H ;

4. 40%]?9’ Z%eg s%é&fb (55 8 :%(141'&19(')_18 Qﬁ’ﬂ?é'%om &m?ggf ﬁregﬁra(llg% th125 ﬂl &24673730
1247 méthaholcare addedl\?FSp;lz (lml?cf fmjmaiméhydqq selutign ghtained is refluxed for
1 hour. Then 820 pl of a solution of NaOH 2M are added, and the reflux is maintained for
20 minutes. After cooling, water is added and the solution extracted with ethyl acetate. The
10 organic layer is decanted, dried and concentrated under vacuum. The crude product (0.32 g
0.75 mmol) is dissolved into 3 ml of anhydrous DMF and stirred under inert atmosphere.
35 mg (0.09 mmol) of NaH are added to this solution and the yellow solution obtained is
stirred for 30 minutes at room temperature and then 55 pl (125 mg, 0.9 mmol) of methyl
iodide are added. After 30 minutes stirring, the reaction mixture is treated as usual and
15 chromatographied over silica gel (dichloromethane/ether) to give the desired compound.
N.M.R (DMSO-ds) 'H & (ppm) : 2.85 (s,3H) ; 3.70 (s,6H) ; 4.40 (d,2H) ; 4.50 (s,2H) ; 4.60
(s,2H) ; 6.80 -6.95 (m,5H) ; 7.20-7.30 (m,4H) ; 7.95 (d,1H) ; 8.35 (s,1H) ; 8.90 (t,1H)
IR : 1637, 1511, 1467, 1247, 1175 cm™
MP = 182°C
20 PURITY : HPLC =95.6%

Example 4 : 3-(4-Methoxy—benzyl)-1,2,2-trimethyl—4-oxo-1,2,3,4—tetrahydro-

quinazoline-6-carboxylic acid 4-methoxy-benzylamide

0] 0
T CLEC
MeO I?I Me OMe
Me

5 mg of para-toluenesulfonic acid are added to a stirred solution of 0.42 g of the

25 compound of preparation 1 in 3 ml of acetone. The reaction mixture is stirred overnight at



Exampl e 4: 3-(4-Met hoxy-benzyl)-1,2,2-trinethyl -4-oxo-1, 2, 3, 4-tetrahydro-
qui nazol i ne- 6-carboxylic acid 4-nethoxy-benzylamde OO H Mvel 14- MeQ ( |
Me Ove MeOI3mTp40f para-tol uenesul fonic acid are added t oPaTStPOs/0Rd7
solution of 0.42 g of the 25 conpound of preparation 1 in 3 m of acetone.
The reaction mxture is stirred ovgyni ght at WO 03/ 076417 PCT/ EPO3/ 02277
44 room tenperature. This process is repeated to obtain a conplete

reaction. The sol yti.on is concentrat %gqjunder acud .and]ﬁt'ihe o ucl1 pr oduct
5 OPRHItEREFABYS-atliy PrOSRSS THRAEHY 10 ORI derorple S5t a PE oI 2
descried o kaEXAEP Vacim AhtiGhe RHide! pro@hdtas nidthylaldl BRLQBGAPBY mdiie pr oduct

obtained is crystallized in a mxture of dichloronethane and 5 ether to
gi ve iblide dias ittree gresengso wfi dNaHL @& :deguibed 2inadiroplo . 101 parifcdmnndy R

o scpreqrbaapipbn GRS bbb drvgafelyf § plithee oS polindithg gha 0, 6,20

§d, 1-ther i@ g thSdebfed comBo@®. (t, 1H) 10 IR : 1638, 1608, 1511, 1499, 1299,
1249, 1174 cmi MP =168C PURITY : HPLC = 96. 4% Exanpl e 5:

4- [ 6-TUC MethCkjAeston YEARSaRY0 ) - 4- oxo- 1, 4- di hydr o- 2H qui nazol i n- _
bt NRLRISE A O b LD B il 375 G PR e 8P Rl
3 usiRams csRsbuakestihe coBERIAR; PROF.3Tednj4M)t HRIPEPH) aBi40n(sAH) ;
8.90 (t,1H)
10 IR : 1638, 1608, 1511, 1499, 1299, 1249, 1174 cm™
MP = 168°C
PURITY : HPLC = 96.4%

Example S : 4—[6—(4-Methoxy-benzylcarbamoyl)-4-0xo-1,4—dihydro-2H-quinazolin-
3-ylmethyl]-benzoic acid

0] O
N N
/I::j/A\HJLT:::I?%j OH
MeO II\{I
O

The compound is obtained according to the procedure described in the first step of

15

Example 3 using as substrate the compound obtained in the Preparation 2

TLC : CH,Cl,/MeOH 90/10 Rf=0.10

N.M.R (DMSO-dy) 'H & (ppm) : 3.70 (s,3H) ; 4.35 (d,2H) ;4.60 (s,2H); 4.70 (s,2H) ; 6.75
20 (d,1H) ; 6.85 (d,2H); 7.20-7.30 (m,3H); 745 (d,2H) ; 7.80 (d,1H);7.90 (d,2H); 8.30

(s,1H) ; 8.85 (t,1H) ; 12.85 (bs,1H)

IR : 3314, 1678, 1629, 1513, 1294, 1248 cm’”

MP = 270°C

PURITY : HPLC = 97.9%

25



TLC : CH2C12/ MeOH 90/ 10 Rf = 0.10 NMR (DVMSO-d6) "H'S (ppm : 3.70 (s, 3H)
; 4.35 (d,2H) ;4.60 (s,2H); 4.70 (s,2H) ; 6.75 20 (d,1H) ; 6.85 (d,2H)
7.20-7. 30WOros®FHu17 7.45 (d,2H) ; 7.80 (d,1H) ;7.90 (d, 2H) pCT&P8022(T, 1H) ;
8.85 (t,1H) ; 12.85 (bs,1H) IR : 3314, 1678, 1629, 1513, 1294, 1248 cmi MP
= 270C PURITY : HPLC = 97.9% 25 WD,03/076417 PCT/ EP03/ 02277 45 Exanple 6:
Met hyl 4-[ 6- (4- Met hoxy- benzyl car banBy| ) - 1- met hyl - 4- oxo- 1, 4- di hydro-2H qui n
azolin-3-ylmethyl]-benzoate OOHNI | O D, MOl Me O The compound is
obt ai Hedngde6r di Methyl 44e-(HNdethduy-benedenbpagyDd-methddeoril.dt ep of 5

Exanpl e 3 using syb ate th 0 ined in the Exanple 5. TLC :
CH2C12/ MeCH 90 / ﬁ“g%%&%“ﬁ@o%@@hg?ﬁ’%@% (ppm : 2.85 (s,3H)
3.70 (s,3H) ;3.85 (s,3H) ; 4.400(d, 2H)0;4.55 (s,2H) 4.75 (s,2H) ;
6.80-6.90 (m3H) ; 7.25 7,45 4d, 2H) ~. 7.95 (m311); 8.35 (s,1H ;
8.90 (t,1H 10 IR : 33 7208 @ 1 B, 1514, 1475, 1275, 1246,
: HPLC 94.,.5% P PMe

1111 cmi  MP = 175G,B
4-[ 6- (4- Met hoxy- benzyl car banmoyl ) - 1- et Xl - 4- 0X0- IO 4- di hydr o- 2H

qui nazol i n-3-yl net hyl ] - benzoic acid \ OMOI "HI N OH 15 M+ 0
The compound is obtained according to the procedure described in the second step of

5 Example 3 using as substrate the compound obtained in the Example 5.

TLC : CH,Cly/MeOH 90 /10 Rf=0.70
N.M.R (DMSO-ds) 'H & (ppm) : 2.85 (s,3H) ; 3.70 (s,3H) ;3.85 (s5,3H) ; 4.40 (d,2H) ;4.55
(s,2H) 4.75 (s,ZH) . 6.80-6.90 (m,3H); 7.25 (d,2H); 7.45 (d,2H); 7.95 (m,3H); 835
(s,1H) ; 8.90 (t,1H)

10 IR : 3370, 1720, 1651, 1631, 1608, 1514, 1475, 1275, 1246, 1111 cm”
MP = 175°C
PURITY : HPLC = 94.5%

Example 7 : 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-4-oxo-1,4-dihydro-2H-

quinazolin-3-ylmethyl]-benzoic acid

0 0
N N
o de) o
MeO ITI
Me (@]

The compound is obtained according to the procedure described in the Step 2 of

15

Preparation 5 using as substrate the compound of Example 6.

TLC : CH,Cly/MeOH 90/10 Rf = 0.35

N.M.R (DMSO-ds) 'H 8 (ppm) : 2.85 (5,3H) ; 3.70 (s,3H) ; 4.40 (d,2H) ; 4.55 (s,2H); 4.75
20 (s,2H) ; 6.80-6.90 (m,3H); 7.25 (d,2H); 7.45 (d,2H); 7.95-8.00 (m,3H); 8.40 (s,1H);

8.90 (t,1H) ; 12.90 (bs,1H)

IR : 3540, 2740, 1709, 1637, 1513, 1476, 1313, 1245, 1173 om’

MP =124°C

PURITY : HPLC = 95.4%

25



The conpound is obtained according to the procedure described in the Step 2
of Preparation 5 using as substrate the conpound of Exanple 6. TLC :
CH2C12/ V0B 90767 Rf = 0.35 NNMR (DMSO-d6) 'H 8 (ppm : PCEEPOIORFH ; 3.70
(s,3H) ; 4.40 (d,2H) ; 4.55 (s,2H); 4.75 20 (s,2H) ; 6.80-6.90 (m3H ;
7.25 (d,2H) ; 7.45 (d,2H) ; 7.95-8. 49 (m311); 8.40 (s,1H ; 8.90 (t,1 H
; 12.90 (bs,1 H IR : 3540, 2740, 1709, 1637, 1513, 1476, 1313, 1245, 1173

cm' VP = 124C | JY - HPLC = 05 4% 7 / 3/ 02277 46
Exarrppéagl.pl%gm- 5 TL@E}?;{)%@ Ya'i4 ;;:%{fg-g?%l}y}&%?:l\é&ﬁ ﬁé%gﬂfl{aﬁgﬁ:éfﬁ)ﬁl%azol i n-4-one
O NN F To a THE sol uti Qf the conpound of Preparation 3 (153 ng, 0.40
nmol ) and benzyl acetyl ] ' 2. (fres repared by addition of n-BuLi
to the - 78 C solution Wi en ol | owned by quenching with
tributyltin chloride) is added ca 'éj a f PdC12(Ph3P)2 and Cul.
The resulting suspension is refluxed for 1 hour and cooled to room

t enperrat Wr eHFAdIGtorf i0ft that éddpoand 62 Pesatatidh 80(1381 ngs 0.40 uamoD, atde
residue is purified using flash chronatogr%phéptp ive_the desire
conpoberryiasetylapylstannges (figsilgerensed bsyadditionpoing- hf@%m 2§ Cpplgtionghy 3. 87

52 5 engdiat At hnonfed Byl buershitg Sy py Fiphihen pfiialy 85 addfh oghaiyte 32 £
Hz, 1 iouMSof ARCLYRh;M,Zzard@6@ub T resilling Euapakiends rhttedl for 1 hour and

4- [ 4- Oxo- 6- ( 3- phenyl - prop-1-ynyl ).-4H qui nazol i.n- 3-yl net hyl 15 .-benzoate O
N [ cooled tcg roorr)n ten)llperar%urepAfte%/ fi tra)tion and removal of volatl}/es rzr;?vaguol, the residue

is purified using flash chromatography to give the desired compound as a white solid (80
mg, 54%).

10 N.M.R (CDCl) 'H & (ppm) 3.87 (s,2H), 5.15 (s,2H), 7.15 (t, J/ = 8.3 Hz,1H), 7.26-7.43
(m,5H), 7.62 (d, J = 8.3 Hz,1H), 7.77 (dd, J= 8.3, 1.9 Hz,1H), 8.08 (s,1H), 8.39 (d, /= 1.9
Hz,1H); '

MS (APCI), M/z 369.5 (M + 1).

Example9: Methyl 4-[4-Ox0-6-(3-phenyl-prop-1-ynyl)-4H-quinazolin-3-ylmethyl]

15 -benzoate

0O
‘\‘N
CU L
N~ CO,Me

To a THF solution of the compound of Preparation 4 (165 mg, 0.39 mmol) and
benzylacetylenylstannane (239 mg, 0.59 mmol, freshly prepared by addition of n-BuLi to
the - 78°C solution of benzylacetylene, followed by quenching with tributyltin chloride) is
20 added catalytic amount of Pd(PPh3),Cl, and Cul. The resulting suspension is refluxed for 1
hour. After filtration and removal of volatiles in vacuo, the residue is purified using flash
chromatography to give the desired compound as a white solid.
N.M.R (CDCl5) 'H & (ppm): 3.85 (s,2H), 3.89 (s,3H), 5.23 (s,2H), 7.40 (m,5H), 7.80
(s,1H), 8.00 (d, J = 8.3 Hz,2H), 8.40 (s,1H)
25 MS (APCI), M/z 409.5 (M + 1).



N) CO2Me To a THE sol ution of the conpound of Preparation 4 (165 ng, 0.39
nmol ) and benzyl acetyl enyl stannane (239 ng, 0.59 mmol, freshly prepared by
addi ti on wbhowaBulLi to the - 78C solution of benzyl acetyl @eaa/EPh®bI20Med by
guenching with tributyltin chloride) is 20 added catal yti c anmount of
Pd(PPh3) 2C12 and Cul. The resulti ng4?uspensi on is refluxed for 1 hour.
After filtration and renoval of volatiles in vacuo, the residue is purified

usi ng as hr.o h |ve t he_desired co nd as. a whjite solid.
N. M R]{‘@B@?‘B}S @B‘Pﬁgﬁﬁg '%‘“g myl)éiggu’("éz%ﬁlﬁ g@@yilsb‘?ﬁ?‘c 7. 40

(m S5H)acid’ - 80 (s I , 8.00 (d, J 8.3 Hz,2H), 8.40 (s,1 H 25 M5 (APC),
M z 409.5 (M+ 1). V\D 03/ 076417 PCT/ EP03/ 02277 47 Exanple 10 :

4-[ 4- Ox0- 6- ( 3- phenyl - prop- 1-ynyl ) - 4H qui nazol i n- 3 yl met hyl ] -benzoic acid

Step 4- o Irreih -benzoic acid O I I ~ N
otin L S e A O S B o s ot on 4 (2,25 9. 5. 36
mml) in 10% HO in THE is added®d LiOH (2.25 g, 53.6 mol). The reaction is

stirred overnight at roomige erur After acidification using
concentrated HCl1, the reacti ure extracted with Et QAc. The
organic layer is washed w t hyste )and gdried (MgSO4), filtered and
concentrated in vacuo. The crude product IS ?zrlturat ed using a m xture of

|
mﬁfg@%&(—j& m@@glorﬁ\g&wﬁémgﬁ o Plepfr g%g 4302502 g%%%h?%ﬁ éﬁ%’? }A%in?’lc“iﬁfw jd_as 2
Hz, 2H)a,dd€d RO d2.23 & 58. &SmnHzl) Tk, rea?ctlBﬁ 1$ dtlrrdd:oﬁerﬂu,gm-i}it rddnd tefrgharatyie. 8 6
l(_ii:.g )A qwga;?dﬂ&lgg (u%%g c%}lcéllli@tegt%%tlfkpeactmn mlxt&re 18 e}lzgractecg w%ﬁ ]5,(t8AcS 1 H M
ﬁ [ 4- Q4R BrdaicPRERY ! isPwaBel Y It Gnd naRRl | el MBSOy, Fitbeazaie acid O

concentrated in vacuo. The crude product is triturated using a mixture of hexane/EtOAc:

10 4/1 to yield 2.00g of the desired carboxylic acid as a white powder.
N.M.R (DMSO-ds) 'H & (ppm) : 5.23 (s,2H), 7.40 (d, J = 8.3 Hz,2H), 7.47 (d, J = 8.6
Hz,1H), 7.87 (d, J = 8.1,2H), 8.1 (dd, J; = 8.6 Hz, J,=1.9Hz,1H) 8.38 (d, /= 1.7 Hz,1H),
8.59 (s,1H), 12.94 (br s,1H)
MS (APCI), M/z 404.9 (M " 1).

15 Step 2 : 4-[4-0x0-6-(3-phenyl-prop-1-ynyl)-4H-quinazolin-3-ylmethyl]-benzoic acid

0O
‘/\‘\)‘\
C OO CL

N/ CO.H

To a solution of the compound obtained in Step 1 (0.3 g, 0.739 mmol) in 6.5 ml of DMF, is
added diisopropylethylamine (0.381 g, 2.96 mmol), Cul (catalytic amount), 3-phenyl-1-
propyne (0.120 g, 1.03 mmol), and Pd(PPhs),Cl, (catalytic amount). The reaction mixture
20 is heated to 50°C for 4 hours. The mixture is then diluted with 150 ml of EtOAc, and
washed with 3x100 ml of water, 1x100 ml of brine. The organic layer is then dried over
MgSOq, and filtered. The filtrate is concentrated in vacuo. The crude product is triturated

with a mixture of hexane/ethyl acetate: 8/1 to yield 225 mg of the pure desired product as a

light yellow solid.



N COZH To a solution of the conpound obtained in Step 1 (0.3 g, 0.739 nmol)
in 6.5 mM of DM, is added diisopropylethylamne (0.381 g, 2.96 mmol), Cul
(cat al yt iwoaabut), 3-phenyl-1- propyne (0.120 g, 1.03 nmPICI/EPaneR277
Pd(PPh3) 2Cl12 (catal ytic amount). The reaction m xture 20 is heated to 50C
for 4 hours. The mxture is then diJuted with 150 ml of EtOAc, and washed
wth 3x100 m of water, 1x100 m of*®rine. The organic layer is then dried
over MSOM, and filtered. The filtrate is concentrated in vacuo. The crude
pr odubt Mils (DMSQ:d t Hb (ppirt) h 320 Infs 2y 22D s, X 228/ et hih, IED£1.66 61, /883 to yiel d

225 of the pure desirted pr cf..a | i | ow, so) i.d. /076417

PCT/ EB3FD2053 (dbe/ A (Jm*b%%ﬁH)’ AL Qbf)ﬁﬂ%)’. %’gb A {é‘é?&”ﬁo §%§( s, 2H),

7. 23;@5.@ (m9H), 7.66 (d, J=8.3 Hz,1H), 7.83 (dd, JI=8.6 Hz, J2=1.7

Hz, 1H), 7. 87 (br s,1H), 8.09 (d, J=1.6 Hz,IH), 8.58 (s,1 H M (APCl), Mz

395. 1MSVAPQY), Mz F6aniie 1)1

3-(4-fluorobenzyl)-6-(3-phenyl -prop-1-ynyl)-3H pyrido[ 3, 4-d]

pyrimdin-4-one O NI N NJ F To a THE solution of a conpound of Preparation
(0. .and. Qgnryrbh&eiYL.E B phe DTV patfjed by addition

%f n-%&ﬁmoht heg-(BBC sol uti lc?n gbbeﬁgﬁg%g?ﬁygne, lﬁy{ocpﬁ‘llg’l ?lgmed by

quenchi ng with tpybimigin4-enehl ori de) is added a catal yti c amount of

PdC12(Ph3P)2 and Cul. The resulting sugpension is refluxed for 1 hour, and

cooled to roomtenpergturg. After filfration and renoval of volatiles in

vacua, the residue is p g~ fINs omat ography on silica gel to

gi ve the desired conpound. Exanplwe L2 Meth

4-[ 6- ( 3- phenyl - prop- 1- ynyl ) - 4- oxo- &H pYri do[ 3; 4- H] pyrimdin- 15

3-l m'aIIth l’llﬁlﬂbescr)]l{lggrtl of Oa chmecg\llanO%%ration 5 (0.40 mmol) and benzylacetylenyl

stannane (freshly prepared by addition of n-BuLi to the —78°C solution of benzylacetylene,

10 followed by quenching with tributyltin chloride) is added a catalytic amount of
PdCly(Ph3P)y and Cul. The resulting suspension is refluxed for 1 hour, and cooled to
room temperature. After filtration and removal of volatiles in vacuo, the residue is purified

using flash chromatography on silica gel to give the desired compound.

Example 12:  Methyl 4—[6-(3-phenyl-prop-1-ynyl)-4-0x0-4H-pyrid0[3,4-d]pyrimidin-

15 3-ylmethyl]-benzoate
O

x
NNy
PP
NNy CO,Me

To a THF solution of the compound of Preparation 6 (0.39 mmol) and
benzylacetylenylstannane (239 mg, 0.59 mmol), freshly prepared by addition of n-BuLi to
the —78°C solution of benzylacetylene, followed by quenching with tributyltin chloride) is
20 added catalytic amount of PAClp(Ph3P)2 and Cul. The resulting suspension is refluxed for
1 hour. After filtration and removal of volatile in vacuo, the residue is purified using flash

chromatography to give the desired product.



To a THE solution of the conpound of Preparation 6 (0.39 nmmol) and

benzyl acetyl enyl stannane (239 ng, 0.59 mmol ), freshly prepared by addition
of n- BuLiwbDm3/otdie7 - 78C sol uti on of benzyl acetyl ene, fol | owed/EPg3/0p2enchi ng
with tributyltin chloride) is 20 added catal ytic anmount of PdCl12(Ph3P)2 and
Cul. The resulting suspension is refgluxed for 1 hour. After filtration and
renoval of volatile in vacuo, the residue is purified using flash

chronpt ogr aphy t i.ve . the desired produc WD .0 76417 PCT/ EP03/ 02277 49
Exanp xariple | X 6‘?‘_({&%’9_8ﬁ?/ﬁ:lf{PBﬂﬂi‘Wﬁ%W‘Pfﬁkfxflﬂﬁ%‘g#‘F%P%{df‘ltd] pyri m di n-
3-yl met hyl ] - benzgiyfmayl]-1nopicheid -

4- (6-10do- 4-oxo0-4H pyrido[ 3, 4-d] pyri mdin-3-ylnmethyl)-benzoic acid O N
CkN~y CO2H 5 To a solution of the conpound of Preparation 6 (5.36 mmol), in

0% HQ i | | OH: (2725 0. 53. . .gaction is stirred
over rghd 410 Tilsht ERRmEF P ARl Ry B BB om0 ot Pated 1

the reaction mxture is extracted wth Et OAc. The organic |ayer is washed

with water and brine, drie and~filtered in vacuo. The crude
product is triturated usingll4/ :@OA to give the desired conpound.
10 Step 2: N AP C

0.H
4-[ 6- ( 3- phenyl - prop- 1-ynyl) - 4- oxI(\)I-4H- pyrido[ 3, 4-d] pyri mi di n-3-yl net hyl ] -

(3-phe | yimethyl]-
0o, 7380 gt e e B et My o me 0381 g,

2.96 Pyt 2.2@%5 5@%@1@ IThe 38R4iBH )is sﬁnem@nwn%llat Todih AMpEatufe. 10erg, 1. 03
Ph3) 2C12 ( .

nol ), and Pd(PF catal ytic anpunt). e reaction m xture is warned
to 50@ifificatiorhuting comteatrates tirle thesrepeiton miitwredd ewiresicd BOthAEIQEYC. Bheac,  and

hed with 3x100 mi of . 1% 100 ' gapi.c | i
e et LagH 7 vt S ol PgdOufend GG, TP 2o
The Cé@@ggﬁg@gﬁgwﬁte& fidih U/ B D AR/td i RANABEAEE Shifpbhdyi €l d the

desir

10 Step 2:  4-[6-(3 -phenyl-prop-1-ynyl)-4-oxo-4H-pyrido[3,4-d]pyrimidin-3-ylmethyl]-
benzoic acid
O

~ N
SRS\
NPy COH

To a solution of the compound obtained in Step 1 (0.739 mmol) in 6.5 ml of DMF, is
added diisopropylethylamine (0.381 g, 2.96 mmol), Cul (catalytic amount), 3-phenyl-
15 1-propyne (0.120 g, 1.03 mmol), and Pd(PPh3),Clp (catalytic amount). The reaction

X

mixture is warmed to 50°C for 4 hours. The mixture is then diluted with 150 ml of EtOAc,
and washed with 3x100 ml of water, 1x100 ml of brine. The organic layer is then dried
over MgSOy and filtered. The filtrate is concentrated in vacuo. The crude product is
triturated with 8/1: hexane/EtOAc to yield the desired compound.

20
Example 14 : 3-(4-Fluoro-benzyl)-4-0x0-3,4-dihydro-quinazoline-6—carboxylic acid

3-methoxy-benzylamide



20 Exanple 14 :

3-(4-Fl uor o- benzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne-6-carboxylic acid 3-neth
oxy-b enzybagioda1O O MeO H F WO 03/ 076417 PCT/ EPO3/ 02277 PCFEPO3/@22@7 (0. 671
mmol ) of the conpound obtained in the Preparation 7 is dissolved in 50 m
of chloroform 110 ng of 3-methoxybenzyl am ne, 205 ng of Mikaiyana
reagent and 163 ng of triethylami m® is added. The reaction solution is
then stirred at roomtenperature overnight. The reaction solution is
concedRrga0esd 1 andol) of ke @mrmund iobtacimdgna thecRykparation 7 s dliss:blveﬁ iHéQ mle)f Et OAc to

yield 150 ng of the 5| rﬁ Lict .as of f | te soli 7 CDC13) "H
& Copehlomtigtiyd 10 ane ofy mitbisiensy! pnigs g3 s af Mikefyghti e iy T
1H) ﬁ§8(;f tgmt:f@?laﬁrﬂhe & '591ded7 T?plé r@gotloﬁ‘soﬁtu@h'% tﬁéﬂ) stn%edlé”t fodm ﬂeh‘)pera&r@o (dd JI

0 Exanple 15
3- ( 4- Medrhighe Tt femijon bfdmagm 1S4G0a1mrﬁ®t641 fmdlwldﬁgd qnlsrim@el plupn willy bbxy! i ¢

ccor BengeitBoRnds gkt B P8 TeR g A P G ae Substr at et he.
co;rpo m{fg?%{ﬁ‘@h&gﬁ %sOBHz /oL ( &fmsfm&yae?zywr(@ fEQI) 4.63 K&5( APCl ) ,

72 (s, 3
4.39 QH) 6]&1 534|em,, 82H),,7.B. (XBJ(%S 6Hz|—|)H) @I%W(S( ¢H), )& @(@ﬂ? MHZ 71523 (SD J=

81Hz 6 (d, J= 8.3Hz, 2 7.85 (d, J = 8.1 Hz,
%2%2) ) SJ%%-(S877IJ—ZE|_8H71% : g.51 (s, 1 H, 5?15 (s, 1(H). 20 Exanpl e 16:

4 O(O 3- [4 (pyrrolidine-I-sulfonyl)- benzyl ] 3, 4-di hydr o- qui nazol i ne-
6- car boxyl i c aci d 4- met hoxy- benzil)l am de
10 Example 15: 3-(4-Methanesulfonyl- enzyl—4-oxo-3 4-dihydro-quinazoline-6-

carboxylic acid 4-methoxy-benzylamide

0] 0
N N
eO N SO,Me

The compound is obtained according to the procedure described in Example 14 using as
substrate the compound obtained in Preparation 8 and 4-methoxybenzylamine.

15 MS(APCI), M/z 478.1 (M+1)
N.M.R (DMSO-ds) 'H & (ppm) : 3.18 (s, 3H), 3.72 (s, 3H), 4.39 (d, J = 5.1Hz, 2H), 5.18 (s,
2H), 6.87 (d, J = 8.3Hz, 2H), 7.23 (d, J = 8.1Hz, 2H), 7.25 (s, 1H), 7.56 (d, J=8.3Hz, 2H),
7.85 (d, J=8.1Hz, 2H), 8.16 (d, /= 8.7Hz, 1H), 8.51 (s, 1H), 9.15 (s, 1H).

20 Example 16 : 4-0x0-3-[4—(pyrrolidine-1-sulfonyl)—benzyl]-3,4-dihydro-quinazoline—

6-carboxylic acid 4-methoxy-benzylamide

0 0
eo/©/\ 11:II)J\Ejf:\Ij\Idﬂj\30'12\113

The compound is obtained according to the procedure described in Example 14 using as
substrate the compound obtained in Preparation 9 and 4-methoxybenzylamine.

25 MS(APCI), M/z 533.2 (M+1)
N.M.R (DMSO-ds) "H 8 (ppm) : 1.59 (s, 4H), 3.07 (s, 4H), 3.68 (s, 3H), 4.39 (d, / =5.5Hz,
2H), 5.29 (s, 2H), 6.85 (d, J = 8.3Hz, 2H), 7.23 (d, J = 8.0Hz, 2H), 7.25 (s, 1H), 7.54 (4, J



\' H\ NI \ ID SOwO 2 The conpound is obtained according to the procedure
described in Exanple 14 using as substrate the conpound obtained in

Pr epar at i wo 09/0263d7 4- net hoxybenzyl am ne. 25 MS(APClI), Mz P83/FPo§/dael) N MR
(DMSO-d6) "H'S (ppm) : 1.59 (s, 4H), 3.07 (s, 4H), 3.68 (s, 3H), 4.39 (d,
J=5.5Hz, 2H), 5.29 (s, 2H), 6.85 (4, J= 8.3Hz, 2H), 7.23 (d, J= 8. 0Hz,

2H), 7.25 (s, 1H), 7.54 (d J WO 037076417 PCT/ EPO3/ 02277 51 = 8. 1Hz, 2H),
S Z;l %glfﬁ_zH)ZIE%I),]éZ(a{lrﬂ :})ﬁ 1Hz 2 ()18216 (d8J3H§3H%,|_?H),%Z6§14(s,(fH),J8|._96’(s,8II§)§ (s. 1H,
4-1 6- §é7g/sletlggxy benzyl car banoyl ) - 4- oxo- 4H qui nazol i n-3-yl nmethyl]- 5 benzoic
acid.” ’ OHI \ N\ COzH The desired product is obtained by follow ng
t he procedure of Exanple 14, except 4- fl urobenzyl amne in step 2 of the

preparation 3 is replaced by ter and at the
end sExampkgl?t ’he%@‘l@'@i‘ftgﬂxg -BEnZY (@rFﬁngﬁ ‘é %%OII&%Y&%tFXIl&r oacetic

0 acid for 30 nm,BytesSa@d. roomtenperature. After renoving the volatiles in
vacuum the residue is filtered to furnlsh t he desired product as an off
white solid. NI\/lR(DI\/SOdG) ‘148 ; 371(s 3H), 4.43 (d, J = 4. 6Hz,
2H), 5.15 (s, 2H), BeG 7€ 6586 (s, 2H), 720726(m
2H), 7.40 (d, J = 7.3Hz : , 2H), 8.16 (d, J= 8. 1Hz,
1H), 8.53 (s, 1H), 9.20 1H), ' ~ I, Exanpl e 18:

4-[ 4- ox0- 6- ( 3- phenyl - pr op- 1- ynyl) - 4H- qui nazol i ne- 3- yI met hyl ] - benzoic acid
Step %he taRSitedBptodlict is obtained by following the procedure of Example 14, except 4-

4-[ 4- oxo- 6- ( 3-phenyl - prop-1-ynyl ) - 4H gui nazol | et h enzoate O
| ﬂurobenz(ylarr%ne 1% ste?) 2 gf theypr)e/pa?rauon qlils replace %y tert¥) {ﬂf Xmllnomet%yp

benzoate, and at the end stirring the collected residue in an excess amount of trifluoroacetic
10 acid for 30 minutes at room temperature. After removing the volatiles in vacuum, the

residue is filtered to furnish the desired product as an off white solid.

N.M.R (DMSO-ds) '"H & (ppm) : 3.71 (s, 3H), 4.43 (d, J = 4.6Hz, 2H), 5.15 (s, 2H), 6.79

(d, J = 7.6Hz, 1H), 6.86 (s, 2H), 7.20-7.26 (m, 2H), 7.40 (d, J = 7.3Hz, 2H), 7.86 (d, J =

7.6Hz, 2H), 8.16 (d, J = 8.1Hz, 1H), 8.53 (s, 1H), 9.20 s, 1H), 11.80 (s, 1H).

15
Example 18 : 4-[4—0xo-6-(3-phenyl—prop—l-ynyl)-4H-quinazoline—3-ylmethyl]-
benzoic acid
Step 1: tert-Butyl 4-[4-oxo-6-(3—phenyl-prop—1-ynyl)-4H—quinazoline-3—ylmethyl]-
20 benzoate

L) o

3.0 g (6.48 mmol) of the compound of Preparation 10 is dissolved in 50 ml of DMF. 3.34
g (25.9 mmol) of diisopropylethylamine, catalytic amount of copper(l) iodide, 3.01 g (25.9
mmol) 3-phenyl-1-propyne and catalytic amount of Pd(PPhs;),Cl, is then added in that
25 order. The reaction solution is stirred at 50°C for 24 hours, then diluted with 300 ml of
EtOAc and washed with 3x200 ml of water, 1x200 ml of brine. The organic layer is dried

over MgSO; and concentrated. The residue is purified on silica gel column with 4:1



/' V1T VINN O O 3.09g (6.48 mol) of the conpound of Preparation 10 is
dissolved in 50 mM of DWF. 3.34 g (25.9 mmol) of diisopropylethylam ne,
cat al yti cwermsni41of copper (1) iodide, 3.01 g (25.9 nmmol) PCT/EP03/02277
3-phenyl - I -propyne and catal ytic anount of Pd(PPh3)2Cl2 is then added in
that 25 order. The reaction solutiog is stirred at 50C for 24 hours, then
diluted with 300 mMl of EtQOAc and washed with 3x200 m of water, 1x200 m

R e S e B T i R

PCT/ ERRIe8Ze Prodit. Hexane Et OAc gradually |ncrea5| ng to 1:1 Hexane: EtOAC to
yield a waxy substgnce as the desired produ DVEO-d6) 'H 6 (ppm

: 1 5OLMR (IQM)SO—&) H § {ppmH) 1.5¢ (4 9H)45.24 (s 2@)8?-&12 (QH{ 878H@ 2H)g743= 8. 6Hz,
4
: (d Zdﬂ gngg‘leif&héi gé—*'%g@zlg%l)(gﬁ é&dzf-—ge.éﬁi‘zjz—%rﬂg AnHgz0lH), 8.39

45 [4 g;(g—_ﬁz ommgmyg 59(spPHL- ynyl ) - 4H qui nazol i ne- 3-yl net hyl | - benzoi ¢ acid
OH N O An excess anount (20 m) of trifluroacetic acid is added
to the corrpound obtained in the 10 preceding Step 1. After 30 m nutes of

stirr , I i wth 1:1
rexanSiBZad - SR é@%ﬁﬁp e R P S L DERAOAS shed i th
a small amount of nethe D 82 g of the desired product as an
off-white solid. N 3. : 3.91 (s, 2H), 5.23 (s, 2H),
7.23-7.43 (m 9H), 7.6 .SEZ 783(dd J, = 8.6Hz, JJ =
1. 7Hz, 1H), 7.87 (broad s, 1H), NAd, J= 6k 1H), 8. 58 (s, 1H)
Exanpl e 19: 4-{6-[3-(4-Met hoxy- phenyl) pr op- 1- . yI] 4- 0xo0- 4H qui nazol i ne- 3-

An excess amount (20 ml) of trifluroacetic acid is added to the compound obtained in the
10 preceding Step 1. After 30 minutes of stirring, all volatiles are removed and the residue

triturated with 1:1 Hexane:EtOAc. The precipitate is collected via filtration and washed

with a small amount of methanol to yield 1.82 g of the desired product as an off-white

solid.

N.M.R (DMSO-ds) 'H & (ppm) : 3.91 (s, 2H), 5.23 (s, 2H), 7.23-7.43 (m, 9H), 7.66 (d, J =
15 8.3Hz, 1H), 7.83 (dd, J; = 8.6Hz, J, = 1.7Hz, 1H), 7.87 (broad s, 1H), 8.09 (d, J = 1.6Hz,

1H), 8.58 (s, 1H).

Example 19 : 4-{6-[3-(4-Methoxy—phenyl)-prop-l—ynyl]-4-0x0-4H—quinazoline—3-
ylmethyl}-benzoic acid

0
W
0‘ ()
¢ OH
N/

0]
20

The product is obtained by following the procedure of Example 18, the only difference is

that 3-phenyl-1-propyne used in Step 1 is replaced by 1-methoxy-4-prop-2-ynyl-benzene.

The product is obtained as a white solid.

N.M.R (DMSO-dp) 'H § (ppm) : 3.70 (s, 3H), 3.83 (s, 2H), 5.24 (s, 2H), 6.89 (d, /= 8.5Hz,
25 2H), 7.29 (d, J = 8.3Hz, 2H), 7.41(d, J = 8.0Hz, 2H), 7.65 (d, J = 8.3Hz, 1H), 7.81 (dd, Ji

= 8.3Hz, J, = 1.5Hz, 1H), 7.88 (d, J = 8.1Hz, 2H), 8.08 (d, /= 1.5Hz, 1H), 8.58 (s, 1H),

12.94 (broad s, 1H).



yl met hyl }-benzoic acid O MOl / \ N/ OH N 20 O The product is

obt ai ned by followi ng the procedure of Exanple 18, the only difference is

t hat 3- phwoybBabe4pr opyne used in Step 1 is replaced by PCT/EP03/02277

1- met hoxy- 4- prop- 2-ynyl - benzene. The product is obtained as a white solid.
NMR (DMSO-d6) iH6 (ppm) : 3.70 (s, 3H), 3.83 (s, 2H), 5.24 (s, 2H), 6.89
(d, J=8.5Hz, 25 2H), 7.29 (d, J =538.3Hz, 2H), 7.41(d, J = 8.0Hz, 2H),
7.65 (d, J = 83Hz, 1 H, 7.81 (dd, JI = 8.3Hz, J2 = 1.5Hz, 1H), 7.88 (d,
J =8.1Hz, 2H), 8.08 (d, J = 1.5Hz, 1H), 8.58 (s, 1H), 12.94 (broad s,
1H) . WO 03/076417 PCT/ EPQ3/ 02277 53 Exanple 20:

4- [ 4- Bxample 2 phdddroxendo@-phepyl-pyoprityayl) uinpzobine-Brypmgthyll- benzani de O
/" V1 INNH Nz b%l?lflgdé' g (0.254 mmol) of the conpound of Exanple 18 is
suspended in 50 N di chl oronet hane. 35.4 ng of oxalyl chloride (0.279
mmol ) is added, foll owed by DMF. The reaction is refluxed under
nitrogen for 2 hours, 00N perature for an additional 12
hours. Then an excess™g i n dioxane is added. The
reaction is stirred at ' OH. The solvent is then
renoved in 10 vacuum and the resi due is washed With 1:1 water:nmethanol to
yield 70 ng of an off-white powder as the desi red product. MS(APClI), Mz
%94 10(1':\%%130 29 M&r&l@%@@l@%mp@u&i (dIPPYampld- B2 if Ssusﬁ&&iﬁdﬁn2$0(ﬁll ofH) ,

. 24-7 t( , 1 7. 80- r‘g 8.10 (s,
2H) , BxCEErQrgetharH) 35 4 mg of oxalyl chlorlde (0 279 mmol) is added followe by 1 drop of

DMF. The reaction is refluxed under nitrogen for 2 hours, and stirred at room temperature

for an additional 12 hours. Then an excess amount of 0.5 M ammonia in dioxane is added.
The reaction is stirred at room temperature for 1 hour. The solvent is then removed in
10 vacuum and the residue is washed-with 1:1 water:methanol to yield 70 mg of an off-white
powder as the desired product.
MS(APCI), M/z 394.1 (M'1).
N.M.R (DMSO-ds) 'H & (ppm) : 3.92 (s, 2H), 5.21 (s, 2H), 7.24-7.39 (m, 9H), 7.66 (d, J =
8.5 Hz, 1H), 7.80-7.92 (m, 4H), 8.10 (s, 2H), 8.58 (s, 1H).
15
Example 21 : 3-(4-Flu0ro—benzyl)-4—ox0—3,4-dihydro-quinazoline-6-carboxylic acid
(2-methoxy-pyridin-4-ylmethyl)-amide

0] 0
eO I XX g N/\@\
i J F

Compound of the Preparation 7 (227 mg, 0.76 mmol), 2-methoxy-pyridin-4-yl-
20 methylamine (138 mg, 1.0 mmol) and the Mukaiyama reagent (256 mg, 1.0 mmol) are
dissolved in CHCls (10 ml), Et;N (1 ml, excess) is added. The resulting solution is refluxed
for 3 h, cooled to room temperature. The solution is then purified via a flash
chromatography to give the desired product as a white solid, 34 mg, 63% yield.
MS (APCI), M/z 419.2 (M +1).
25 N.M.R (DMSO-ds) 'H & (ppm) : 9.40 (t, J= 5.9 Hz, 1H), 8.70 (s, 1H), 8.69 (s, 1H), 8.28
(dd, 1H), 8.07 (d, J= 5.4 Hz, 1H), 7.77 (d, /= 8.3 Hz, 1H), 7.44 (m, 1H), 7.19 (t, J=8.7



15 Exanple 21 :
3-(4-Fl uor o- benzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne- 6- car boxylic acid
(2- met hoxwomgnirain- 4-yl methyl )-amde O O MON HI/ J | /PCTNHPB3/0RZOTTPOUN
of the Preparation 7 (227 nmg, 0.76 mol), 2-nethoxy-pyridin-4-yl 20
nmet hyl amine (138 ng, 1.0 mml) and the Mikaiyana reagent (256 ng, 1.0 nmol)
are dissolved in CHC13 (10 m), tséN (1 m , excess) is added. The
resulting solution is refluxed for ol ed to roomtenperat 6 The
sol utilonH)s6.0héd padilf Had H) 6.6 (5. Ilzﬁs)h5 19&%8&9{%@5 pHy= 68 B \}él)t%g desi r ed
produ t%@ a white solid, 34 ng, 63%yield. M5 (APCl), Mz 419.2 (M+ 1).

(

25 N. DVBO-d6) 1H 6 (ppm) : 9.40 (t, J—59Hz 1H), 8.70 (s, 1H), 8.69
(s, 1H) 8. 28 (dd IH), 8.07 (d, J= 5.4 Hz, 7.77 (d, J—83Hz 1H),
7. 44 1H), (t, J= 8.7 WD 03/076417 (ché p3(02277 54,1,

6.91 uamples’ns 13%@;5 diffporo-d-lgysirpxy)-henzyll-65(3 'YA‘stfﬁ?d J = 5. 9

, 1 H, 3.80 Btagpl e 22
-[(3,5-difl uoroﬁﬁmhy(l(ﬁoxy) benzyl ] - 6- ( 3- phenyl - prop-1-ynyl)-3H 5
qui nazolin-4-one 0 N F 4 Qol uti on of
3-[(3, 5-di fluoro-4-hyd ﬁ : i nazol i n-4-one (obtained
(0.3

foll ow ng the procedur ing in step 2
(3,5-difluoro-4- hydroxy)-benzyl an ) "~ mol) in 6.5 n of DWF,

i s added diisopropylethyl 10 am ne (0.381 g, g2.96 mmol ), 3-phenyl -1|-propyne
(0.34 g, 2.9 mol ), Cul (catalytic amount), and Pd(PPh3)2Cl2 (catal ytic
amounfy, . Jhesongmat | en B-Kb 15E(ﬁﬂu&ohemc&dxi)daeﬁﬁﬂ]-EQ@do43HI¢cpnmz&ohﬂ'—l4mml xture is

then diluted with 150 ml of EtQOAc, and washed wi th 3x1 03rg1d18 ol
(obtained following the procedure of preparation 3 but using in step uo
hydroxy)-benzylamine) (0.3 g, 720 mmol) in 6.5 ml of DMF, is added diisopropylethyl

10 amine (0.381 g, 2.96 mmol), 3-phenyl-1-propyne (0.34 g, 2.9 mmol), Cul (catalytic
amount), and Pd(PPh;),Cl, (catalytic amount). The reaction mixture is heated to 50°C for 4
hours. The mixture is then diluted with 150 ml of EtOAc, and washed with 3x100 ml of
water, 1x100 ml of brine. The organic layer is then dried over MgSOy, and filtered. The
filtrate is concentrated in vacuo. The crude product is purified via a flash chromatography

15 to yield 225 mg of the pure desired product as a light yellow solid.

MS (APCI), M/z 403.1 (M + 1).
N.M.R (DMSO-ds) 'H & (ppm) : 8.46 (s, 1H), 8.25 (d, J= 2.0 Hz, 1H), 7.1-7.8 (m, 9H),
5.20 (s, 2H), 3.91 (s, 2H)

20 Example 23 : 3—(3-Flu0ro-benzyl)—4-oxo-3,4-dihydro-pyrido[3,4-d]pyrimidine-6-

carboxylic acid 3-methoxy-benzylamide

Step 1: 6-Ch10ro-3-(3-ﬂuoro—benzyl)—BH-pyrido[3,4-d]pyrimidin—4—one
0

Cl_~ I N/\©/F
LS
25 The starting material, 6-chloro-3H-pyrido[3,4-d]pyrimidin-4one (710 mg, 3.92 mmol,

prepared according to J. Chem. Soc., Perkin Trans. 1996, 1,2221) is dissolved in DMF (20
ml). Cs,CO; (1.66 g, 5.1 mmol) and 3-flurobenzylchloride (737 mg, 5.1 mmol) are added



water, |1x100 ml of brine. The organic layer is then dried over MgSH and
filtered. The filtrate is concentrated in vacuo. The crude product is
purified woasardshiash chromat ography 15 to yield 225 ng ofeCriePopo2e7 desi r ed
product as a light yellow solid. Ms (APClI), Mz 403.1 (M+ 1). NMR
(DVBO-d6) "H 6 (ppm) : 8.46 (s, 1H, 8.25 (d, J = 2.0 Hz, 1H), 7.1-7.8 (m
9H), 5.20 (s, 2H), 3.91 (s, 2H) 2§Exarrp|e 23

3- (3- Fl uor o- benzyl ) - 4- oxo- 3, 4- di hydr o- pyri do[ 3, 4-d] pyri m di ne-6- carboxylic
aci d Sbeaubatky - Benrepbtaon dsestgtgipatlnoom temperature overmght poured into water.

6- Chl 3-(3-.f1 3 1 F N 14
N o0 RA& Sda 1Pﬂuoﬁr’#gt(§$%ra§¥ the et oS 9‘#2\5%1&?/ it %]Zgy%dn?%‘?e st (710
g, 309¥SONPind ﬁné@@aAﬂer agEVallionghd SolentEtBEresiOe is meiflednid nafeh 1996, 1,
2221) is di'ssolved in DVF (20 m). CsZCO3(1 66 g, 5.1 mmol) and

3- fI u¢lam@nt,@g¢a@hymgldéﬂ(m vy as 8 whitgelid. are added WO 03/076417

E %3(3 g ently. The reaction is stirred at room
enperature vermi ght red into water. After extraction with CH2C12,

the ongamM @heypH sqpm)s@eg (WilH), $2ORUE REILQHYi0T4 (NSHHG)7 @nd

filtered. After renoval of the solvents, the residue is purified via a

f | ash2Hihr omat ogr aphy to give the product as a white solid. 5 Ms (APCl),
Mz 290.0 (M+ 1). NMR (CDC13) 1H 8 (ppm 8.92 (s, 1H), 8.10 (d, J= 9.6
Hz,2H), 7.0-7.4 (m 5H), 5.17 (m 2H). Step 2: Methyl

3-(3- Stegor ahen2aybthyl- oxc(sammhehyyd) a-qxwa d{3deb-prpdal 3 4 Apyremidinel®
1carboxy ate 0 M®R2C/ F N, |

carboxylate
MeO,C_~ I N /\©/F
e

The compound obtained in the preceding Step 1 (3.0 g, 1.07 mmol), is dissolved in 50 ml

of methanol, with an excess amount of triethylamine, and a catalytic amount of

Pd(dppf)Cl,. The reaction solution is poured into an autoclave and heated at 100°C for 4
15 hours under the carbon monoxide atmosphere. The reaction is cooled to room temperature

and filtered. The filtrate is concentrated in vacuum and the residue is purified on a silica

gel column using 1:1 Hex:EtOAc to yield the desired product as a white solid (100%).

MS (APCI), M/z 314.0 (M + 1).

N.M.R (CDCls) 'H & (ppm) : 9.24 (s, 1H), 8.95 (s, 1H), 8.28 (s, 1H), 7.0-7.4 (m, 4H), 5.24
20 (s, 2H), 4.08 (s, 3H)

Step 3: 3—(3—Fluoro-benzyl)-4-oxo-3,4-dihydro-pyrido[3,4-d]pyrimidine—6—carboxylic acid

3-methoxy-benzylamide

O 0]

25 To a 0°C solution of 3-methoxybenzylamine (144 mg, 1.05 mmol) in CH,C]; is added
AlMe; (0.52 ml, 1.05 mmol). The reaction is stirred at room temperature for 2 h. Then a
solution of the compound obtained in the preceding Step 2 (111 mg, 0.35 mmol) in CH,Cl,

is added and the resulting reaction is stirred at room temperature for 2 h, and poured into



The conpound obtained in the preceding Step 1 (3.0 g, 1.07 mmol ), is
dissolved in 50 m of nethanol, with an excess anmount of triethylam ne,
and a catwbyBioge4amount of Pd(dppf) Cl2. The reaction sol utPCereP03032our ed
into an autoclave and heated at 100C for 4 15 hours under the carbon
nonoxi de at nosphere. The reaction ig cooled to roomtenperature and
filtered. The filtrate is concentrated in vacuum and the residue is

purified on a silica col um using, 1: IEzlt Célt Idtc%1 desired
pr oduvaten Aftergiireciony CHz@b%he Owne%&ﬂmls WWFXI? Y @I\ﬂ%sl e,

CDCl S 4 , e qedd¥h 7 4

( @\}32%5 )26{(’? Hﬂzrsﬁl_]) gftﬁr B%ﬁ?vay?% IEB"“B %85 S thé- i %derﬁ‘ dl¥h ,a flad- (m

3 (3 Hroweoghphz yo gwétlmqﬁeauetasllah@tdﬂecsoh@rl do[ 3, 4-d] pyri mi di ne- 6- car boxylic
acid _3-net hoxy- benzy@zm%e OO0 MONI N~ F N~ N 25 To a 0OC solution
of 3- Mt WRGHHAAIE A T(Wa4 mg, 1.05 mml ) in CH2C12 is added ALMe3 (0. 52
, 1 T ti gl K t & af W eqf,@.7-2.4h. Then a
?ol utll\@ﬁ %@?Eé)cﬁoﬁsp@gﬁg (?E@a he 9 9(-:I(ﬁeﬁg)r gg;g(rqungm%t ep 1511 mg, 0.35
ol ) (th,n 1EBR2 802 (s, 281) plde (d, a6 bz, r1H9,uS 67 (sg3Hpaction is stl rred at room
tenperature for 2 h, and poured into WO 03/076417 PCT/ EP0O3/ 02277 56 water.
After extraction vmth CH2C12, the organic layer is washed with H20 and

bri neg, g)i’\edu { N§ §‘%‘1&oﬁﬁﬁ?qig§hﬁﬁ%ls Ni‘h?ﬂrd—ﬁﬂi‘i&@{b Af]jyrmmBMaent s, the

residuéi urified via a C romatograp y to give the product as a
white solid. M (:ﬁb@lxyhc Mnﬂ%ﬂ@tlmX(s'Menzll}lmlt‘&eN MR (CDC13) 'H 6 (ppm :
9.40 (t, 1H), 9.09 (s, 1H, 87663 o 8.54 (s, 1H), 6774(m11H),
5.22 (s, 2H), 4.45 (d, J—66 367(s gH Exanple 24:

3-(3- Fl uor o- benzyl) 4- 0XQ -N y -d] pyri m di ne- 6-
carboxylic acid 4 rret hox nzyHanie

10

The compound is obtained according to the procedure of Example 23 using in the Step 3,

4-methoxybenzylamine.

MS (APCI), M/z 419.1 (M + 1).

N.M.R (CDC}) 'H & (ppm) : 9.40 (t, 1H), 9.09 (s, 1H), 8.76 (s, 1H), 8.54 (s, 1H), 7.0-7.4
15 (m, 9H), 6.80 (d, J= 1.6 Hz, 2H), 5.22 (s, 2H), 4.45 (d, J= 6.6 Hz, 1H), 3.67 (s, 3H)

Example 25 : 4—[4-Oxo-6-(3-phenyl-propa-l,2-dienyl)—4H-quinazolin-3-ylmethyl]-

benzoic acid

20 0.105 g (0.257 mmol) of the compound of Example 9 is dissolved in 25 ml of 90%
THF:10% water. 10 equivalents of LiOH are added. The reaction is refluxed for 3 hours,
200 ml of EtOAc are added, acidified by concentrated HCl and the solution is washed with
9%x100 ml of water and 1x100 ml of brine. Organic layer dried over MgSO,, and
concentrated. The residue is purified on a silica gel column with 95% EtOAc:5% MeOH to
25 yield 30 mg of the product as a light yellow powder.
MS(APCI), M/z 481.2 (M+1)



J()'-~HNN,, J 10 MO N N The conpound i s obtained according to the
procedure of Exanple 23 using in the Step 3, 4-nethoxybenzyl am ne. M
(APCl), MWWDpo0d0%417 (M + 1). NMR (CDCl) "H 6 (ppm : 9.40PCT/EPEIH227D. 09 (s,
1H), 8.76 (s, 1H, 8.54 (s, 1H, 7.0-7.4 15 (m 9H), 6.80 (d, J= 1.6 Hz,
2H), 5.22 (s, 2H), 4.45 (d, J= 6.6 Hz, 1H), 3.67 (s, 3H Exanple 25:

4-[ 4- OX0- 6- ( 3- phenyl - propa-1, 2-di erﬁ?l) 4H qui nazol i n-3-yl net hyl ] - benzoic
acid OOH N O 20 0.105 g (0.257 nmol) of the compound of Exanple 9 is

di ssaNwe® (DM8B-4) 'HIS Qfh) : BEES (0%INa6 80 (d,L0=eqilx dpnT.62df J EidFHar e added.

Th t fluxed f h 200 nj_ of Et di fied
byecéﬁiﬁalﬁgwéirb& S, 1k LDy T (s P Sk 050k 0 S o bt e cing

IxI br g r i ed rated. The
resi due s 6 r??ﬁed%nqlé S H?QCIZ 8g d%olgﬁyrrlﬁiv%n&?h 95/?2?1&8: 0§/oGL%)O—I to 25

yield 30 ng of the product as a light yell ow powder. MS(APCI), Mz 481.2
(IVH) WD 03/ 9764% PCT/ EPO3/ 02277 57 NNMR (DVMSO-d6) 'H S (ppm : 5.23 (s,
2H) . X%Pa 6.6Hz, 1H), 7.02(d, J = 6.6Hz, 1H), 7.24 (m 1H), 7.33

(d J dftZio oc%d@é(dbscr@bcd&n?thgl’r kbation 4. 75 (dd,
5 Thééel:oxr%bt)mds aré%b(éilned\]a'cc@r %;Z E‘z.p-r 807 (eia 1 8 53(s.

arfexZrgpipde 8m1r@thQ0HGSBOIﬂmwb@@ﬁp®m§a&@és obt ai ned according to the
procedure described in the Preparation 5 and Exanple 8 using the
correspondi ng substrates and reagents. 26. 4-

E) gn[zg| f; @g('\:/:sfathwﬁ% gqﬂ@mo)(y@ih@mrlﬂ-pwpﬂ InAj-axsxodH-quinaaslin-3yhdethyliret hyl } -
3-(4- Met hanégmﬂoqulr benzyl ) -6-[ 3- (4- net hoxy- phenyl ) -prop-1 -ynyl]-3H
10 27.  3-(4-Methanesulfonyl-benzyl)-6-[3-(4-methoxy-phenyl)-prop-1-ynyl]-3H-
quinazolin-4-one,
28.  4-{6-[3-(3-Methoxy-phenyl)-prop-1-ynyl] -4-0x0-4H-quinazolin-3-ylmethyl} -
benzoic acid,
29, 3-(4-Methanesulfonyl-benzyl)-6-[3-(3-methoxy-phenyl)-prop-1-ynyl]-3H-
15 quinazolin-4-one,
30. 4—[4—0x0-6-(3-pyridin—4-y1—prop—1-ynyl)—4H—quinazolin-3-y1methy1]-benzoic
acid,
31. 3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-4-yl-prop-1 -ynyl)-3H-quinazolin-4-
one
20 32. 4-[4-0x0-6-(3-pyridin-3 -yl-prop- 1-ynyl)-4H-quinazolin-3-ylmethyl]-benzoic
acid,
33. 3-(4-Methanesulfonyl-benzyl)-6-(3 -pyridin-3-yl-prop-1-ynyl)-3H-quinazolin-4-
one,
34. 4-{6-[3-(4-fluro-phenyl)-prop-1-ynyl] -4-ox0-4H-quinazolin-3-ylmethyl}-benzoic
25 acid,
35. 6-[3-(4-F1uro-pheny1)—prop-1-ynyl]-3-(4-methanesulfonyl—benzyl)-3H—
quinazolin-4-one,
36, 4-{6-[3-(3-fluro-phenyl)-prop-1-ynyi] -4-0x0-4H-quinazolin-3-ylmethyl}-benzoic
acid,
30 37. 6-[3-(3-F1uro—pheny1)-prop-1-ynyl]-3-(4-methanesu1fony1—benzyl)—3H—

quinazolin-4-one,



qui nazol i n-4-one, 28. 4- {

6- [ 3- (3- Met hoxy- phenyl ) - prop- 1-ynyl ] - 4- oxo- 4H qui nazol i n- 3-yl net hyl } -
benzoi c awDWd3/028a417 PCT/EP03/02277

3- (4- Met hanesul f onyl - benzyl ) - 6-[ 3- ( 3- met hoxy- phenyl ) - prop- 1-ynyl ] -3H 15
qui nazol i n-4-one, 30. 4-[4-o0x0-6-(3 3

-pyridin-4-yl-prop-1-ynyl)-4H qui na%ol i n-3-yl nethyl]-benzoic acid, 31. 3

- (4- Met h

-pyridi

esu

- T %&n%* Wb@%&r\(ﬁgﬂ-#@zﬁaﬂ14nom-4ﬁrféﬁrmoérzs-y1methy1}-

4- [ 4- ox0- 6- (RBaRyE A4 n- 3-yl - prop-1-ynyl) - 4H qui nazol i n-3-yl net hyl ] - benzoi ¢

acid, 33. 3-(4-Methanesul fonyl -benzyl)-6-(3

-pyri di mRB- ﬁ[%ﬁ%ﬁ‘dﬂ@wﬂﬁnﬂ)&ﬁemﬂ'r)na{ﬂoa-(@Hléthanmlfoﬁﬁl.-beﬁzyl{)&H« _

25[ 2@(3 fl?)grqumgzcﬁm/h)ongr op- 1-ynyl ] - 4- oxo- 4H qui nazol i n-3-yl met hyl } -benzoic
& [ 3- (4-4). urM{aone@yémo@tmngzr);ﬁM 1Ryl 4~ 5R)-Danfstd-b eyl yikemaml ) - 3H

gui nazolin-4

-one,

{6-]3-(3- flll?ﬁ@z%@mg'l) prop- 1- ynyl ] - 4- oxo- 4H qui nazol i n- 3-yl net hyl }

-benzoi c

“Hr

6-[3-(3-

urofg (%enyﬁg % E{Dfrolﬁ}}f}]nyg 3(% WS%‘F‘F@%@P¥IOWY%QﬁéyI) 3H

qui nazol i n- @um’a@ohrﬂmoﬁis/ 076417 PCT/ EP03/ 02277 58 38. 4- {6-[3

-(4-chl oro-

4- 0x0- 4H- qui_ nazolin-3 -yl methyl } -

hen
benzoic %ci ¢ - %& 84 bromo-phenyl)—prop-]1-ynyl] 4-0x0-4H-quinazolin-3-ylmethyl} -
% [ 3-(4-Chl % &&@&g&lﬂf% pzf?p 1-ynyl ] - 3-(4-net hanesul f onyl - benzyl ) - 3H

gui nazol i n-

-one,

{ 6- [ 3- ( #XhloeBediinemytphenydprop-yayyl]-344aneahdidsaifomadehiyl-35y| net hyl } -
benzoic acid,, 41.
6-[ 3- (3- Chl &Pﬁlafﬂ'lghﬁﬁo}le’prop 1-ynyl ] - 3- (4- net hanesul f onyl - benzyl ) - 3H

qui nazol44n- 4- @8- (3-bromo-phenyl)-prop-1-ynyl]-4-oxo- -4H-quinazolin-3-ylmethyl}-

15

20

25

30

45.

46.

47.

48.

49,

50.

51.

52.

53.

benzoic acid,
6-[3-(3-bromo-phenyl)-prop-1-ynyl]-3-(4-methanesulfonyl-benzyl)-3 H-
quinazolin-4-one,
4-{6-[3-(4-nitro-phenyl)-prop-1-ynyl]-4-oxo0-4H-quinazolin-3-ylmethyl} -benzoic
acid,

3-(4-Methanesulfonyl-benzyl)-6-] 3-(4-nitro-phenyl)-prop-1-ynyl]-3 H-quinazolin-
4-one,

4-{6-[3-(2-methoxy-pyridin-4-yl)-prop-1-ynyl]-4-oxo-4H-quinazolin-3-
ylmethyl}-benzoic acid,

3-(4-Methanesulfonyl-benzyl)-6-[ 3-(2-methoxy-pyridin-4-yl)-prop-1-ynyl]-3H-
quinazolin-4-one,
4-{6-[3-(4-methylsulfanyl-pheny!)-prop-1-ynyl]-4-oxo-4H-quinazolin-3-
ylmethyl}-benzoic acid.

3-(4-Methanesulfonyl-benzyl)-6-[ 3-(4-methylsulfanyl-phenyl)-prop-1-ynyl]-3H-
quinazolin-4-one
4-{6-[3-(3-methylsulfanyl-phenyl)-prop-1-ynyl]-4-oxo-4H-quinazolin-3-
ylmethyl}-benzoic acid
3-(4-Methanesulfonyl-benzyl)-6-[3-(3-methylsulfanyl-phenyl)-prop-1-ynyl]-3H-

quinazolin-4-one



42. 4- {6-[3-(4-Dbrono-phenyl)-prop-1-ynyl]-4-oxo-4H qui nazol i n-3-yl nmet hyl }
- 10 benzoic acid, 43.

6- [ 3- (4- bwormsspdaenyl ) - prop- 1- ynyl ] - 3- (4- net hanesul f onyl - b@QTyEP)3/63A77

qui nazol i n-4-one, 44. 4-

{6-[ 3-(3-brono-phenyl) - prop- 1- ynyI] 4 0X0- 4H qui nazol i n-3-yl met hyl } -
benzoi c acid, 15 45.

6-[3-(3- br ono- phenyl ) - prop-1-ynyl] - 3 (4- met hanesul f onyl - benzyl ) - 3H

gui nazob#n- 4—[4;10&9 -64@-p-tblyl-prop-1-ynyl)-4H-quinazolin-3-ylmethyl]-benzoic acid

te 3 -(35m g (%—I\Rgfg nrYes&lf&yRBensz)Ué/-d-pf%o1yi(—gro%ﬁ-%ﬂdf"—%@qumaz%h#4U§1{ehyl }

- benzoi

3- (42gfégaan@qmo&ew@-m@lwbbcp& JRyl§-4rnitingrohenytnettn penkoienyld - 3H qui nazol
in- on

{ 6- [ 3- ( 27meBHéNethynesdfonylbenayls-6hrtoydyiron-4-=yuyh- Yy imerelivdoRe 3-

I nmet hyl_}-b a . 3 .

(4 Met ﬁgneggﬁg%ﬁw&%@nlz;‘/??m%' i 3(1%4 m Oh%%ﬂulgﬁ%?% n-y 47 ?P%’l] ;g)re%zﬁ) n 1-ynyl]-3H
gui-nazol i n- 4cigne, 25 50.
4-{6-[ 3- (4- et hyl sul f | - ph 1)
y| E‘ret LyIS bgﬁg )@oséﬁ-gngrg/i proepn yIDr4?-Pqu1nazo 1n-3 ylmeéhyl]

3-(4- Met han% ‘%GB&JM% hengyl) - 6-[ 3- (4-met hyl sul fanyl - phenyl ) - prop- 1-ynyl ] - 3H
- qui nazolin- v g

{ 6- [ 3- ( FomreulytG1l-6-&hyhemhenyg-) -ypyhpHiqyngtdling-yhestayl]-genaeaiole n- 3- 30

yl nmet hyl } - benzoi ¢ aci

18- (4- Met anés@’r@ﬂﬂ‘ﬂbe&éﬂg?r(ﬁ Félefl?él'l(‘g'1@%?%@“\‘%ﬁwn'6hoéﬁyI ) - prop-1-ynyl]-3H
- qui nazgl i 7 m2obft4-ohe[ 4- 0X0-6- (3

p- ?olyl%%rog(§(gﬂﬁpwgbggggﬁggg%?ﬁq£6ERQﬁﬁ?ﬁﬂﬁzwteng0|c ac!d 55. (

3- (4- Metd3andsidtOongi(3 psrazyl- )~yB~p(® b-}’tl}ziD‘%H W#lwﬁllﬂsﬁnylmei@ml BEZAKz ol i n- 4- one
56. 4-[4-o0x0-6-(3-mtolyl-prop-1-ynyl)-4H qui nazolin-3-yl methyl]-benzoic
acid 57. 32@4- Met hanesul fonyl - benzyl ) - 6- (3

-mtolyl 4pr @ ]Pﬁé'ﬂyll %1‘0§J'ﬂ‘ Wlﬁ@%@(lﬂté’tr&ﬂ%@l)ﬂ&nzyl] -3H- qumazohn—4 one

4-[6-(3 mda r op- ) - 4- 0x0- 4H qui nazol.i n- 3%/ mf h&/l] benzoi c
15 3-(3, 4 Dlﬂuoro-benzyl) 6{ (pynd1n—4 -yloxy)-prop-1-ynyl]-3H-quinazo

4H qui nazol i n- 3-

one
66. 3-(3,4-Difluoro-benzyl)-6-[3-(4-methoxy-phenyl)-prop- 1-ynyl}-3H-quinazolin-4-
one
67. N-{4-[4-Ox0-6-(3-phenyl-prop-1 -ynyl)-4H-quinazolin-3-ylmethyl]-phenyl}-
20 acetamide
68. 3-(3,4-Difluoro-benzyl)-6-(3-phenyl-prop-1 -ynyl)-3H-quinazolin-4-one
69. 3-(4-Acetyl-benzyl)-6-[3-(4-methoxy-phenyl)-prop-1 -ynyl]-3H-quinazolin-4-one
70. 6-(3-Phenyl-prop-1 —ynyl)-3-pyridin—4-y1methy1—3H-quinazolin—4—one
71.  6-[3-(4-Methoxy-phenyl)-prop-1 —ynyl]-3—pyridin—4—y1methy1—3H-quinazolin—4—

25 one

Examples 72 to 103 :
These compounds are obtained according to the procedure described in the Preparation 6

and Example 11 using the corresponding substrates and reagents.

30 72, 4—{6—[3-(4-methoxy—phenyl)—prop-1-ynyl]-4—oxo-4H—pyrido[3,4-d]pyrimidin—3-
ylmethyl}-benzoic acid,



acid 59. 4-[4-Oxo-6-(3-phenyl -prop-1-ynyl)-4H qui nazol i n-3-yl net hyl ] -
benzenesul f onam de 60,

4-[ 4- Ox0-wWO(03/0piaeny| - prop- 1- ynyl ) - 4H qui nazol i n- 3-yl net hylPCTEPOz@27tri | e

10 61. 3-(3-Chl oro-benzyl)-6-(4-phenyl -but-1-ynyl)-3H qui nazol i n-4-one 62.
3- (3-Chl or o- benzyl) - 6-(3-phenyl - pr og- 1-ynyl)-3H qui nazol i n-4-one 63.

4-[ 4- OX0-6- (3-pyrazol - | -yl-prop-1¥ynyl)-4H qui nazol i n- 3-yl net hyl ] - benzoi c
acid 64. 6-(3-Phenyl-prop-1-ynyl)-3 -[4-(1 .

Ht et r azBl. - S-(f-pethencsyl pndthenenlhed &i(§-mathaxyéphars/epop-1-ynyl]-3H-pyrido

E%- ((Jﬁe46g fl %9{495]8%?1%}'4191-21@61{\3?' (pyridin-4-yl oxy)-prop-1-ynyl]-3H qui nazolin-4

2 -(3, 4- g‘r;f. I Kf (B Ethox§-phenFpiopt houl}-phaoyd H-pprias3 L-FpytihiBi3qui nazol i n-
- one .

{ 4- [ 4- Oxo- 6-YmeiBrianzpicdsidi - ynyl ) - 4H qui nazol i n- 3-yl net hyl | - phenyl } - 20
et am 6 ¢3M -Di - | k- 6= o

%;:) henyl fjﬁsr' o] %& -yn g}} a?‘?“alf"é g%%%gﬁ%ﬁg 2@ blﬁ%tg%&l_p g ° IPZP 'Rﬁ;oé) t %/—P'I-l%ll]—;r% ]zLIy? )Sr}dé) -[3

- (4- met hoxy-[pHedpyimptio@-dreynyl | - 3H- qui nazol i n-4-one 70. 6-(3

SE A A T R B R R R

-ynyl | - 3- pyridhfic4sl met hyl - 3H qui nazol i n-4- 25 one Exanples 72 to 103

These conpounds are obtained according to the procedure described in the

Pr epar at 7n B(4-KethaExsuifongl-4enzpl3i6A@ - mhidire éryl-esqo hding-3¢iibwidud d«fland

reagents. 30 72....

l18{ 6- [ 3- (4- PFRY-BRBRAyI ) - proop- 1- ynyl | - 4- oxo0- 4H- pyri do[ 3, 4- d] pyr i ni di n- 3-

yl met hyl }8.bQﬂf@bﬁo-eqh%wi@-ﬁléﬁrﬁgﬁlﬁmmﬁbpﬁzﬁpyr@ﬁdﬁ&-ylmethyl]-

3- (4- net hanesul f onyl - bénzyl ) -
- (4- net hoxy|bepheinytid, pr op- 1-ynyl ] - 3H-pyrido [3, 4-d] pyri mi di n-4-one, 74. 4-

§F;n[af;éf’;éjg;ﬂ%;@eﬂg@gg}{l}ohef.%z}o>60<>3'.ﬂy-n%nﬁzé%145%;)@5(!}11199[3%.69&&0?1@. i di n-3-
d]pyrimidin-4-one,
15 80. 4-{6-[3-(4-fluro-phenyl)-prop-1-ynyl]-4-oxo-4H-pyrido[3,4-d]pyrimidin-3-
ylmethyl}-benzoic acid,
81. 6-[3-(4-Fluro-phenyl)-prop-1-ynyl]-3-(4-methanesulfonyl-benzyl)-3H-
pyrido[3,4-dJpyrimidin-4-one,
82. 4-{6-[3-(3-fluro-phenyl)-prop-1-ynyl]-4-oxo-4H-pyrido[3,4-d]pyrimidin-3-
20 ylmethyl}-benzoic acid,
83. 6-[3-(3-Fluro-phenyl)-prop-1-ynyl] -3-(4-methanesulfonyl-benzyl)-3H-
pyrido[3,4-dJpyrimidin-4-one,
84, 4-{6-[3-(4-chloro-phenyl)-prop-1-ynyl]-4-oxo-4H-pyrido[3 JA-d]pyrimidin-3-
ylmethyl}-benzoic acid,
25 85. 6-[3-(4-Chloro-phenyl)-prop-1-ynyl]-3-(4-methanesulfonyl-benzyl)-3H-
pyrido[3,4-dJpyrimidin-4-one,
86. 4-{6-[3-(3-chloro-phenyl)-prop-1-ynyl]-4-oxo-4H-pyrido[3 ,A4-dpyrimidin-3-
ylmethyl}-benzoic acid,
87. 6-[3-(3-Chloro-phenyl)-prop-1-ynyl] -3-(4-methanesulfonyl-benzyl)-3H-
30 pyrido[3,4-d]pyrimidin-4-one,
88. 4-{6-[3-(4-bromo-phenyl)-prop-1-ynyl]-4-oxo-4H-pyrido|3 ,4-d]pyrimidin-3-
ylmethyl}-benzoic acid,



75.

- (4- Met hanesul f onyl - benzyl ) - 6-[ 3- ( 3- net hoxyl - phenyl ) - prop-I-ynyl]-3H pyrid
[ 3, 4- dWpysiond4di n- 4- one, 76. PCT/EP03/02277

[ 4- ox0-6- (3-pyridin-4-yl-prop-1-ynyl)-4H pyri do[ 3, 4-d] pyri m di n- 3-yl net hy
benzoic acid, 77. 3 -(4-Mthang gul fonyl - benzyl )-6-(3

ridin-4- yI prop-1- ynyl) 3Hp yrido [3 4- d] 10 pyri m di n-4-one, 78.

y - - -

[4bg)r(1%816 c -é%-i(%/rqurgl (r)l -p 1¥yl) Brro%pl ]}'fn%ﬁ%l meﬁta@é lyf’-bélﬁz%‘?ﬂ]-' m din-3-yl met hy
4- Met h e 3- idin-3-yl- -1 - ) -3H ido[ 3, 4-
I(O a“ﬁ%ﬁ E?Ml@t}ﬁ%ﬁu -z 3- pyridin-3-yl-prop-1-ynyl) pyri do[

d -
)[/gl En 4’0;‘ Inéw{é [M@Mr)lwhawl)-pwyl-ynsd} éxoso4i-pyrda 3437 lnydamplnBri di n- 3-
met hyl } - be@“ g_ 4 _
-[3-(4-Flu¥ %Wh@F‘}ZOE%% 1 -ynyl ] - 3- (4- met hanesul f onyl - benzyl )-3H p yrido
3
-[
ITE

S — !
1

—ml—l

4od] B-[3] 3J}Er6|ﬂnﬂ e rop21-yfyl]-3-(4-methanesulfonyl-benzyl)-3H-
X ﬂﬂﬁ?p@z T4oxo AH pyrido [3,4-d] pyrimdin-3- 20

_CD

3- (3-fluro-phe - prop- 1-ynyl
thyl} bewids(2.4 aépﬂlmg@n— 4-ome,

(3 32! a-d4] {851? o B ORI -4 TR AR Y AR YL ) - 3H

(4 chlymlie;ah)ph@em{io)lcmd,p 1-ynyl ] -4-oxo-4H pyrido [3, 4-d] pyrim din- 3-
yl }-benzoic acid

h
(450 ér(él\éﬁbmﬂsylfwywﬁawh%[? Lgnitre-rherHBmERI PSP BBBRY 31 pyri do

] pyri %) é.i ? 86. 4-

3-(3-ch enySl prop-1-ynyl]-4-oxo-4Hpyrido [3, 4-d] pyrim din-3-
t hyl9u- ban{quQZaﬁttﬂoxﬁﬁyndln-4yl) prop -1-ynyl}-4-oxo-4H-pyrido[3,4- d]pyr1m1d1n-

(3- Chl gr o- phenyl ) - pr op- -ynyI] 3- (4- met hanesul f onyl - benzyl ) -3H 30
do[ 3, 4- d1P F‘ihbﬂ}dl?%ﬂzﬂlcc?ﬁ
3- (4ysbr BT (A m- pd}-pysn)-pizdi n- 3-
iyl 5 bangare Tkt 8%%%’9 J& 2 e

( 4- Br opgrigdidAyd[pypmepn-t-gaey| | - 3- ( 4- met hanesul fonyl - benzyl ) - 3H

96. 4-{6-[3-(4-methylsulfanyl-phenyl)-prop-1-ynyl] -4-0x0-4H-pyrido[3,4-

[

do
3-
et

DL~ c»\<f-“-5—'cn\<ﬁ'c PLTN OO W TR L RO WO

3-
A-
-[

_CDOO' _CD‘<

me
-[3-
ri

_CD‘<

-[
e
- 3-

—
wn

d]pyrimidin-3-ylmethyl}-benzoic acid,
97. 3 -(4-Methanesulfonyl—benzyl)-6-[3—(4—methylsu1fanyl-phenyl)—prop- 1-ynyl)-3H-
pyrido[3,4-d]pyrimidin-4-one,
98. 4-{6-[3-(3-methylsulfanyl-phenyl)-prop-1-ynyl] -4-0x0-4H-pyrido[3,4-
20 d]pyrimidin-3-ylmethyl} -benzoic acid,
99. 3-(4-Methanesulfonyl—benzyl)-6-[3-(3-methylsulfanyl-phenyl)-prop-1-yny1)-3H—
pyrido[3,4-d]pyrimidin-4-one,
100, 4—[4-0X0-6-(3-p-tolyl—prop~1-ynyl)-4H-pyrido[3,4-d]pyrimidin—3—y1methyl]—
benzoic acid,
25 101. 3-(4-Methanesulfonyl-benzyl)-6-(3-p-tolyl-prop-1 -ynyl)-3H-pyrido[3,4-
dlpyrimidin-4-one,
102. 4-[4-0x0-6-(3 _m-tolyl-prop-1-ynyl)-4H-pyrido[3,4-d]pyrimidin-3-ylmethyl}-
benzoic acid,
103. and 3—(4-Methanesulfony1—benzyl)-6-(3—m-tolyl-prop-1-ynyl)—3H-pyrido[3,4—
30 dJpyrimidin-4-one.

Examples 104 and 105



?%ri[go([Sb4-d] pyri m di n-4-one, 90. 4-

- [ 3-(3- brono- phenyl ) - prop-1-ynyl ] - 4- oxo- 4H pyrido [ 3, 4-d rimdin-3-
yl met hyl }wbeamoi4e7 aci d, 5 91. [ P]CEl)“yEP03/02277

6- [ 3- (3- Bronp- phenyl ) - prop- 1-ynyl ] - 3- (4- net hanesul f onyl - benzyl ) - 3H
pyrido[ 3, 4-d] pyri m di n-4-one, 92. 4-

{6-[ 3- (4-ni tro-phenyl)-prop-1-ynyl ]824- oxo- 4H pyri do[ 3, 4-d] pyri m di n- 3-
yLnethyI} benzoic acid, 93. 3

- (4- MEhdsaresipblhmitydre bbfameld)acGelﬁﬁlg(té -thé pravegbire mgtcyibpd dpEk 1434Hd

[ 3, 4- 10dﬁ_ﬁr|md|n4one g bramegireriydrioed ap Exempies) pyri do
{6- [32](‘251% Wgewpg@gﬁuhma}espyp peaBeYlfy | | - 4- oxo- 4H pyri do

[ 3, 4-d] Ry ﬁ‘@ 4”D1f§10i/3 U@I{ZISW)LA} o?@-@zlodlﬁy&iﬁlcfﬁma%g’hneé carboxyhc acid (2-

3-(4- Met hanesul fonyl - benzyl’) - (2- et hox ridin-4-yl)-prop-1-ynyl H-
pyri do [3, 4Hﬂb}1m7ﬂyfmnilm444mdbyl)m1@@ e ~yI)-prop-1-ynyl)-3

]Esr I[ ?nlfg)? T;{_Er}llyw -Eg L @hég 8%{%)3 éig?&ré%(f_ﬁ?r}gzl)firﬁe X8 oxylP&%;ﬁj QI 3, 4-

3- (4- Met hangsuh Jx9Benzgmzdd ) - 6- [ 3- (4- met hyl sul fanyl - phenyl) - prop- 1-ynyl ) - 3H
- pyrido[34d]pyrim§qdin4one 98. 4- yi-phenyl)-prop-1-ynyl)
{6-[3-(3-net hylsulfanyl phenyl) prop | -ynyl]-4-o0oxo0-4H pyrido [3,4- 20

py{|?o|[3 4- d]pyrllmdln 4 one, 100 4- [4 ox - 6- (
o] - pr 4
F2)5 10 xargpi)egl(}éez%lﬁgﬂégmlﬁ {hlqu[é'ﬁtig@?!lg af t hell\qwﬁ’ % ”Em[l}@ml conblS(r)ll%I? s acid,
p-t ol §Icc09@%% ;jtyg}qv)e dbhpyrido[ 3, 4- d] pyrim din-4-one, 102.
X0- b- St-m 0 yP

414 piop- | -ynyl)- 4k pyri dof 3, 4-d
benzoi ¢ acid, 103. and p- 1-ynyl)- 4R py [ ] pyrimdin-3-ylnmethyl]-

B e B o PG B o e el - 0
respect to matrix metalloprotease-13 is evaluated by testing the ability of the compounds of
the invention to inhibit the proteolysis of a peptide substrate with MMP-13.

The peptide substrate used in the test is the following peptide: Ac-Pro-Leu-Gly-thioester-
Leu-Leu-Gly-OEt.

15 The inhibitory activity of a compound of formula (I) according to the invention is
expressed as the ICs value, which is the concentration of inhibitor for which an inhibition
of 50% of the activity of the matrix metalloprotease under consideration is observed.

To carry out this test, a reaction medium of 100 pl volume is prepared, containing: 50 mM
of HEPES buffer, 10 mM of CaCl, and 1 mM of 5,5’-dithiobis-(2-nitrobenzoic acid)

20 (DTNB), and 100 pM of substrate, the pH being adjusted to 7.0.

Increasing concentrations of the inhibitory compound present in a 2.0% DMSO solution
and 2.5 oM of the catalytic domain of human MMP-13 are added to the test samples.

The concentrations of inhibitors present in the test samples range from 100 pM to 0.5 nM.
The measurement of the proteolysis of the substrate peptide is monitored by measuring the

25 absorbence at 405 nm using a spectrophotometer for reading microplates, at the laboratory
temperature, the measurements being carried out continuously for 10 to 15 minutes.

The ICso values are calculated from a curve in which the percentage of the catalytic

activity relative to the control is represented on the X-axis and the concentration of

inhibitor is represented on the Y-axis.



62 These conpounds are obtained according to the procedure described in
Exanpl es 14 and 21 using the correspondi ng substrates and reagents. 104.
3- (3, 4- Diwbuwanos4bbenzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne- 6- caclhympgs/orz7aci d ( 2-
met hoxy- pyri di n-4-yl nethyl)-am de 5 105.

3-(3,4-Di fluoro-benzyl) -4-oxo- 3, 4-di hydr o- qui nazol i ne- 6- carboxylic acid 4-
met hoxy- benzyl am de PHARMACOLOG CALS3STUDI ES OF COMPOUNDS OF THE | NVENTI ON
Exanpl e 106 : Evaluation of the in vitro activity of the MW-13 inhibitor
CONMPOTREIEC s, &6l06¢ o MIMPA 3tdfahd cotapdunds of ERQariples i i @i 4oty 24c23-25,t58-0of t he
conmpounds of formula (1) according to the invention with respect to matrix
net al G PRobEdEel041 305 grealldelpxt byMy testing the ability of the compounds of
the invention to inhibit the proteolysis of a peptide substrate with MwP-
13. The peptide substrate used in the test is the follow ng pepti de:

Ac- Pr Dhé esst Qeyeribail adstefor thelinhibitidd yf BBYP-1B5wahelsb nduiapieicangd weeditoi ty of a

conmpound of faorrula. (I)_.according to the_invention is ,.expressed.as the
| C50 Wﬁﬁﬁ@?emﬂﬁcﬁﬁﬂgytﬁg nCewP §$¥oﬁ?o#“FW§1ﬁkldP F%Wgﬁhﬂghlﬁ_“¥nhibitipn
qf 50?{9e%ﬁlo§}§?eaasstmmu p.heVilEb 13, XIMBY2MMPIOhEIPE 2UBdevVIVEONS deration s

Observe carry out’ thi's test, a reaction mediumof 100 | volume is
pr epaTke resainbbiained ghoGChatthe cHmpERES doodrfiing, to 1e mvientfiorcaeeralbneghve mvl of

5,5 -dithiobis-(2-nifrobenzoi ¢ aci . 20, (DTNB) ... & 100 S trate,

t he p]—ql:i@é{PW@S gﬂﬁ\é@ég{‘f"gw X ghoﬁgh@té‘?lﬁfglo 5ﬁg%%tﬂ?ea{&id56¥§m8¥°? N SR bi t or y
CO”"PU&%&L&%%& I\l/‘ﬁg}e@t 18 9B MBS dthIRprotands RstedNM of the catal ytic
donain o uman -

13 are added to the test sanples. The concentrations of
inhibitors present in the test sanples range from 100 Mto 0.5 nM The
5§asurenent of the proteolysis of the substrate peptide is nonitored by
1 asuring the 25 absorbence at 405 nm using a spectrophotoneter for
reading mcroplates, at the | aboratory tenperature, the neasurenents being
carried out continuously for 10 to 15 minutes. The |1 C50 val ues are
calculated froma curve in which the percentage of the catalytic activity
relative to the control is represented on the X-axis and the concentration
of inhibitor is represented on the Y-axis. WO 03/076417 PCT/ EP03/ 02277



63 The 1 C50 val ues on MWP-13 of the conmpounds of Exanples 1 to 10, 14-19,
21, 23-25, 58- 60, 62, 64-71, 104, 105 are all below 1 M The test

descri bedwelwemes4fior the inhibition of MW-13 was al so adapCadirasio22ased t o
determne the ability of the corrpounds of fornmula (1) to inhibit the matrix
5 nmetal | oproteases MVWP-1, MWP-2, MVP-3, MWP-7, MWP-9, MWP-12 and MVP-14.
The results obtai ned show t hat the 6(‘forrpounds accordl ng to the invention
generally have 1C50 values for MW-13 which are about 100 tinmes |ower than
the 1C50 values for the sane co@hadiMS with respect to the other matrix
met al | opr ot eases tested. 10 WO 03/ 076417 PCT/ EP03/ 02277 64 CLAIMS 1- A
conpound selected fromthose of formula (I): X XI d (2 | NRL (1)
(R2),,, A~ & X3 O wherein: 5 X1, X2, and X3 i ndependently of each
other, represent a nitrogen atomor a group - in which R3 represents a
gr oupl-seﬂ ewnpaintlselected dronythese ‘Qf(fmﬂmd)iélgkyl am no, nono(Cl- C6)al kyl am no,
di (Cl1l- C6) al kyl am no, hydroxy, (Cil- aI kexy, and hal ogen, with the proviso
that not nore than two of the gro @;Q and X3 si mul taneously

represent a nitrogen a 0 epr sent- R groupkel ected from those of
formul ae (i/a) an(ﬂRQ)I.J—, ~)R6&)\R4 5 {i/a) (i/b) in which: - the
er

carbon atomw th nunb is at®ached to Whe group N-R1 in the ring,
o
wherein:
5 e X, X,, and X3, independently of each other, represent a nitrogen atom or a group -CR3

in which R; represents a group selected from hydrogen, (Ci-Cs)alkyl, amino, mono(C;-
Ce)alkylamino, di(Ci-Ce)alkylamino, hydroxy, (Ci-Cs)alkoxy, and halogen,
with the proviso that not more than two of the groups Xi, X, and X3 simultaneously

represent a nitrogen atom,

10 e G represents a group selected from those of formulae (i/a) and (i/b):
R, R6\ R,
N:2< N—%Rs
/! /!
(i/a) (@i/b)
in which:

- the carbon atom with number 2 is attached to the group N-R; in the ring,
- Ry and Rs, identical or different, independently of each other, represent a group
15 selected from hydrogen, (Ci-Cealkyl, aryl, aryl(Ci-Ce)alkyl, cycloalkyl,
cycloalkyl(C;-Ce)alkyl, heteroaryl, heteroaryl(C;-Ce)alkyl, heterocycloalkyl, and
heterocycloalkyl(C;-Cg)alkyl,
- R represents a group selected from :
v' hydrogen, trifluoromethyl, OR7, NR;Rs, in which R; and Rg, identical or
20 different independently of each other, represent hydrogen or (Ci-Ce)alkyl,
v (C;-Cealkyl, (Ca-Celalkenyl,  (C2-Ce)alkynyl, aryl, aryl(Ci-Cg)alkyl,
cycloalkyl(C,-Ce)alkyl, heteroaryl, heteroaryl(C;-Cg)alkyl, heterocycloalkyl, and
heterocycloalkyl(C;-Ce)alkyl, these groups being optionally substituted by one or



- R4 and R5, identical or different, independently of each other, represent
a group 15 selected from hydrogen, (Cl-C6)al kyl, aryl, aryl (G -C6)al kyl,
cycl oal kyWp o3oyaiipal kyl (CLl- C6) al kyl , heteroaryl, heteroar yict@ro&arat kyl ,
het er ocycl oal kyl , and heterocycl oal kyl (C 1-C6)al kyl, - R6 represents a
group selected from: / hydrogen, tq'sifl uoromet hyl, ORS, NR7R8, in which R7
and R8, identical or 20 different ndependently of each other, represent
hydr ogen or (Cl-C6) al kyI / (Cl C6) al ky (C2-.Co) al ken (C2 CG) al kynyl ,
aryl , arymesl-ecsypsl Rjch maychbe qa;:lpqlcm- @éi)‘eéﬁutyn eme@%ﬂéa?%ach other,

het er oar yl C | Yy

heterocycl‘g%)1 ]t?éf:?l)() %1*%8%6‘? %/rﬁﬁg’ Iﬁé}é(g% i&lk el ngdlC 6 a}iliyllaimg?fb%afllltut ed by
one or VO 031 Qd&éty 7 bEiag/ EBQ@daﬂ)Z&?&ffeﬁ&t rmdqaegdmukys;ofvdanhmthay cyend, dent i cal
or different independently of sel ect ed en, am no,
nmono( C1- Céylkal wrla&? irfes)2llgyl @L‘ kﬁ(aﬁg%% @k}é gaﬁéiflm %10]3

|dent|cal i ndependently of each other, cyano,

tr| hal ogegg{i%e%lﬁé?ﬁﬁaﬁe (C1-C6)acyl, -C(=0 OR7, _OR7 and -SR7, in which R7

is as 5 defined hereinbefore, GZ-represents a group selected from
carbon-carbon triple bond, - CCH, CO GC=S,,S ) in which nl

r epr e8erfFSTRFPSEIHE SgPUP _rSSIr?F@gI-gO (W&Pifé%?& tr‘QEdb%&g" #p_ dlfé%]f ?15& a (ilc):
(i /C) = {)? {%‘ it Qtlich ‘gfg'rggregé}ﬁs %ﬁ‘rlg@ erafr O WMtd . penRere, hnll S glbpafed to the

bi cyc e e conpou formula (1), Y1 represents a group sel ected
from goeymén(i/csul phur, -NH and -N(Cl-C6)al kyl, and Y2 represents a group
sel ected from oxygen, sul phurY -NH and -N(C1-C6)al kyl, n represents an
integer fromO to 6 inclusixe,2 represegl.s - CROR10, wherein R9 and RI10,
identical or different independently of ea K 15 ot her, represent a group
sel ected from hydrogen, (Cl-C6)d;kyl, trihal ogeno(Cl-Cs6)alkyl, hal ogen,
-OR7, -SR7, and -C(=O OR7, in which R? is as defined herei nbefore am no,
1rﬁ)no( ﬁiu&ﬁﬁc}xathk;chmmmbomdwlcnu@)mll iy piaehad to thanbicele @hdhe sprprunddfety s

| dent Ifocr?rlula (rI) \ﬂlr]:a}];rgge%?s:[ a !grr(])%g% ecte(rll tfrlo}ﬁ oxygg@%ﬁlp%hp ek ﬁ'ﬂld N(C,-Ce)alkyl,

and Y, represents a group selected from oxygen, sulphur, -NH and -N(C;-Cg)alkyl,
e nrepresents an integer from 0 to 6 inclusive,

e 7, represents —CRoR,o, wherein Ry and Ry, identical or different independently of each
15 other, represent a group selected from hydrogen, (Ci-Ce)alkyl, trihalogeno(C;-Cg)alkyl,

halogen, -OR7, -SR7, and -C(=0)OR;, in which Ry is as defined hereinbefore, amino,

mono(C;-Cg)alkylamino, di(C;-Ce)alkylamino in which each alkyl moiety is identical or

different independently of each other, and

- wherein when n is greater than or equal to 2, the hydrocarbon chain Z; optionally
20 contains one to two isolated or conjugated multiple bonds,

-and/or wherein when n is greater than or equal to 2, one of said —-CRgR; may optionally

be replaced with a group selected from oxygen, S(O)a1 in which nl is as defined

hereinbefore, -NH and -N(C;-Ce)alkyl,

e A represents a group selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,

25 these groups being 5- or 6-menbered monocycle or bicycle composed of two 5- or 6-

membered monocycle,



- wherein when n is greater than or equal to 2, the hydrocarbon chain Z1
optionally 20 contains one to two isolated or conjugated multiple bonds,
-and/ or vWerogiomeanhen n i s greater than or equal to 2, one Pofi/EPas/o229CRORL0
may, optionally be replaced with a group selected fromoxygen, S(O"1 in
which nl is as defined hereinbefore, -NH and -N(Cl-C6)al kyl, A represents
a group selected fromaryl, heterodbyl, cycloal kyl, and heterocycl oal kyl ,
25 these groups being 5- or 6-nenbered nonocycle or bicycle conposed of two
5- or 6- nmenbered nonocycle, WD 03/076417 PCT/ EP03/ 02277 66 Rl represents
a group selected from: hydrogen, (Cl-GC6)alkyl, (C2-C6)alkenyl,

( C2- 06) R kgmigdentstatgreed spleiprsiimy be optionally 5 substituted with one or
nor e grouI%s whi ch nmay be identical or different independently of each

ot her, ‘se ¥%rt°§%fl’f rom am no, cyano, trihal ogeno(Cl-C6)alkyl, cycloalkyl,

- C(=0) NR7IR8,-Co)elk51) (@R3a)aR8nyISRE,-Caallniyt,h tHeEe agrdup8, mashibeh optagnably

identical or different independently of each oth r,.dret%r% sentd.t%\fdrogen or
6Cl- Co) aFWptitutedy withynepe 108 BYOB% BIBFPSF of ame-‘(/ﬁ% 1den f LRSS (irdy o9
2 p/ inwy ' ' r | NShHS | tYiBlalober®lCl-EPREFENT S
-CR11R12 gﬁ%fd%n@gf?gﬁg{]g%? Siegeg%tﬁzfgba{%qgﬁnddi f erent i%dﬁe%dgﬂ&?g of each

ot her, repydsskyl, CEOINR;Bel-ECt@IDRy ORISR gehich RepndByavkigh maglkeny| , 15
tri hal ogeno( Cl- C6) al kyl , hal ogen, .ami.no, -G = ~n whi ch R7
repr esent-éderlif}EPrlo%"e%‘ re’%tdf‘%@% ey ,Ofa?‘?ﬁhv%?réﬁgzrﬁgge}% hp}g:r%g%rcégt(%r than or

equal to %,6 A hydr ocarbon chain Z2 optionally contains one or two

i sol ated or’ conj ugat ed rrulti_/pl e bonds, and/or wherein n is greater than or
1®qual te 2nddreegronp shfodmulBRi/dR12 may optionally 20 be replaced with a
group sel ected from oxygen, @1 in which nl is as defined hereinbefore,

-NH, -N(Cl-C6)al kyl, and car |, .
(G3)q (Z2 )p/ (l/d)

v in which p is an integer from O to 8 inclusive,

v’ Z, represents -CR1R12 wherein Ry; and Ry, identical or different independently
of each other, represent a group selected from hydrogen, (C1-Ceg)alkyl, phenyl,
15 trihalogeno(C;-Ce)alkyl, halogen, amino, OR;, SR; and -C(=O)OR; in which Ry
represents hydrogen or (C;-Ce)alkyl, and
- wherein when p is greater than or equal to 2, the hydrocarbon chain Z, optionally
contains one or two isolated or conjugated multiple bonds,
- and/or wherein n is greater than or equal to 2, one of said —CR ;R may optionally
20 be replaced with a group selected from oxygen, S(O)a1 in which nl is as defined
hereinbefore, -NH, -N(C;-Ce)alkyl, and carbonyl,

v B represents a group selected from aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl, these groups being 5- or 6-menbered monocycle or bicycle

composed of two 5- or 6- membered monocycle,

25
v qis an integer from 0 to 7 inclusive,



/| B represents a group selected fromaryl, heteroaryl, cycloal kyl, and

het erocycl oal kyl, these groups being 5- or 6-nenbered nonocycle or bicycle
conposed wD 457 or 6- nenbered nonocycle, 25/ q is anPCatEPg®022fTOM 0 toO
7 inclusive, WO 03/076417 PCT/ EP03/ 02277 67 /| the group(s) G3, which may
be identical or different |ndependegj7ly of each other, 1is (are) selected
from (Cl-C6)al kyl, hal ogen, CF3, OCF3, -(CH2)kNR13RI 4,

- N(R13) C(=0O) R14, -N( R13) ( O)CR14 -N( R13) SO2R14, -N(SO2R13)2, -OR13,

-S(O) k1R13Y/ tis0zom(R1G), WidHpina balilenfdd or d@@mms@m%# e&h other,

L5200 ( GIRAEA B r CRG B NI O B o)A B AR aRLA
- RL7- C( =0)-8igk3) C(=DRBL 8, -N(REL)EFHGYOR 51 9-NNRIIROAR fan W%2R13b, X4OR@BPresent s

a group sel ect ed from oxygen atom sul phur at om opti onal Iy substituted by

one or twoSeRkdem at ons d§Eh) e riiebst i t ut etCBYRONRsRydr ogen
t f& -

QTS an r%fécﬁ%@ ReDMoBH o2 ACF%%?@‘)GR’B»E?{ s ORI PIGRE D

' nCl usi ve,. _6;@"( H})ﬁz-@g"‘bMP& WK L OHIRG(=THNRG GO CE(CHQ&C@*(DM@M&

|ndependently of each 5 other, are selected from hydr ogen and

( C1- 06) al kfRi7-CRIR 1R -6(gPPBp-NBIsBet indviicom (C1-C6) al kyl |,

- R19- NR13R14 R, 9- NR13 R14R15 d 19- NR13

whi ch R19 re%e‘f@#ﬁsgms & B Qa%el edoﬁ&ﬁbﬂéﬁgefl(fr:to%) I%‘fealli(gng?p&?ﬂﬁ}yand R13,

R14 and Rlgpafifiedsby@hkngd twhes:8igbPekéhe, andOnitrdgéd 4RI SgRHfuSedby a
(C3-C6) cycl oal kyl group, - X5 represents a group selected from SI ngl e bond,

LICH2- |~ oxylpsiogenatam ek fBufs)albgrospt i onal |y substituted by one or two
oxygen atons, and nitrogen atom substituted by hydrogen atom or
(Cl-Co6)al kyl group, - R18 represents a group selected from:

- kis aninteger from 0 to 3 inclusive,

-kl is an integer from 0 to 2 inclusive,
- k2 is an integer from 1 to 4 inclusive,

- Rys, Ris and Rys, which may be identical or different independently of each
15 other, are selected from hydrogen and (C;-Cg)alkyl,

- Ry represents a group selected from (Ci-Celalkyl, -Rio-NRisRig,
*ng-NR] 3-C(=O)-R19-NR14R1 5, and —C(=O)O-R19-NR13R14 in which R19 represents
a linear or branched (Ci-Cg)alkylene group, and Ris, Ri4 and Rys are as defined

hereinbefore,
20 - Ry represents a (C3-Ce)cycloalkyl group,

- Xs represents a group selected from single bond, -CH,-, oxygen atom, sulphur
atom optionally substituted by one or two oxygen atoms, and nitrogen atom

substituted by hydrogen atom or (C;-Cg)alkyl group,

- Rygrepresents a group selected from :



WO 03/ 076417 PCT/ EPO3/ 02277 68 o 5- or 6-nenbered nonocycle aryl,
heteroaryl, which is optionally substituted by one or nore groups, which
may be i dwotisoad41or different, selected from (Cl- C6)al kylpCTIERosepnT

hydr oxy, cyano, tetrazolyl, am no, and -C(=0 OR7 wherein R7 represents
hydrogen or (Cl-C6)al kyl, 5 o and %g or 6-nenbered nonocycl e cycl oal kyl ,
het erocycl oal kyl, which is optionally substituted by one or nore groups,
whi ch nay be | denti cal sel ected. from (C1- hal ogen,
hydr oxy, ox9, 395% m?%b[eFeélngPWCyefeawlng CLGREY L, hichy E)Q%F agg)ﬁhﬁél?wegepr esent s
hydrogen or ( gﬁ}uﬁ@bﬁhi@yé grolfs, whidlSmaybé fdeaged] of aifferéht{@lebtddfedmisCve, the
group(s) Rz, ich may be jdentical or di fferent |nde8endently of, each

other, is (aﬁe)aﬂ@/é’l eged, ydsery, CYanos Jeiarglyl, apane gef -COENORgapherdprs - cF3,

_OCF3. - NR7R8 ( CH2) KSC2NR7RS,
- X7( CH2) kC( =0 se{’a@&ﬁd n%cazﬁ%%@mz) KC( =0) NR7R8,
5( CH2) kO =C) NBRRE5- @R d5-m¥AbdR0 thonaskile heyellkyiX hetoopyeloeliys tighoisp

sel ected from oxygen, sul phur optionally substit one, o, .two oxygen
atoms, and ni PPBMYSMWPFGU% OB§ cFFyEPPég@FP“@? (’Vgﬁc?’c’@f |y fdentical qrg gp

i nteger from Qlf?é}e é‘dtééﬁﬁ&ﬁ (Ci- g%l@m%aﬁﬁgen W &6k TBY0, RS ahfl@ftdz6BA, OF

di fferent independe y of each are selectéed from hydrogén and
( Cl- C6) al kyl , adfine, am -Cet))ORemtteran §r oeppesatsdytmgef po@ﬁlsﬁiaigﬁébl bond, -CH2-,
oxygen atom sul phur atom optionally substituted by one or two oxygen
atons, and nitrogen atom substituted by hydrogen atom or (Cl-C6)al kyl

roup EREM $too7 inPlusi®zMENDEr ed nonocycle aryl, heteroaryl,
1?ycl oal kmllﬁzg1 irn?a%ﬁet erocyoclltl)laulilyi3 which is optionally substi t ut ed by one or

nore groups, which may 25 be identical or different, selected from

ggtl e?gcyaﬁyé?%‘)“lp(g)l ﬁgﬁ% Cgéger‘;g%l'ﬁ%i‘u? 1% ?rg}rlltg]é’\fqh dé‘gﬁ'e%’t %agh Q?t?e&’rﬁsnl trogen,

o A RSP AP O SR OB . ot Lot o1
SRg, -SORg, -SO;Rg, -(CH2)SONR7Rg, -X7/(CH)C(=0)ORg, -(CH2)C(=O)ORg,
-X7(CH,)C(=0)NR7Rg, -(CH,) C(=O)NR7Rg, and —X3-Ry in which:

15 - X; represents a group selected from oxygen, sulphur optionally substituted by one or

two oxygen atoms, and nitrogen substituted by hydrogen or (Ci-Ce)alkyl,
- kis an integer from 0 to 3 inclusive,

- Ry and Rg, which may be identical or different independently of each other, are

selected from hydrogen and (C;-Ce)alkyl,

20 - Xjg represents a group selected from single bond, -CH;-, oxygen atom, sulphur atom

optionally substituted by one or two oxygen atoms, and nitrogen atom substituted by

hydrogen atom or (C;-Ce)alkyl group,

- Ry represents 5- or G-menbered monocycle aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl which is optionally substituted by one or more groups, which may
25 be identical or different, selected from (C;-Cg)alkyl, halogen, hydroxy and amino,

and when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms selected

from nitrogen, oxygen and sulphur,



pharmaceutically acceptable salts thereof, it being understood that when no
specification are described: - an aryl group denotes an aromatic nonocyclic
or bicyclwo ispzddem containing from5 5 to 10 carbon at onwCTaPd3/H1271 he case
of a bicyclic system one of the ring of which is aromatic in character,
and the other ring of which may be aromatic or partially hydrogenated, - a
het eroaryl group denotes an aryl gﬁ%hp as described above in which 1 to 4
carbon atons are replaced by 1 to 4 hetero atons sel ected from oxygen,

sul fur and nitrogen, 10 - a cycl oal kyl group denotes a nonocyclic or

bicyclic s stemcontaln from3 to 10 rb a t hi mbe|
sat ur eptega rtril%FrPﬂ} t heggo d‘SSEﬁer%g ?an):\il %‘r@‘issl therg Qﬁ’a?ﬁ‘i @ - and a

heter KMl Ao @sredf,Cycl oal kyl group as defined herei nbef or e
ML&%I car on atons lgl‘e replaced by 1 to 4 hetero atons sel ected

from abymgmndermﬁoéma’cmhenaandpmlﬁtraﬁlgeﬁre describedonpound according to claim1
characterized . in esent s C=S,
S(O1,1 i a\‘}\)ﬂl%ﬂu%geqoé?raé’saé 5 1%Wono<mc§&g¥8 Cﬁce%)}%%tn?gorlft{rlllg sq;lr_ 0\q/%é5 or

gr OUptd)flO T QfoBH! Aorhl/ #d inYehe Casé iof @) bicYdlic2&ystem, Wriechf theericppboimidt Bm wi t h
nunber 1 is attached to the bi cycle of the conpoynd of forrrulaaé%), Y1l

r epr esentatic aingchapcien| aed dhe {othen srggeh Wiich ghRty bc RFPMAHE ONPEEMAER) al kyl |
and Y%X%egre nts a group selected from oxygen, sul phur, -NH and

- N( C1IEE &R Esfﬁz X1, X2, X3, Gl, n, Z1, A Rl, mand R2 are as defined in
for mul a. (12 het&@phryd gﬂiubmenbﬂae anapg rgmpfasrdasscrtuedrabovq in whickd go éhoartesf |

N- oxi des thereof, and th 25 phar macea%r %)8}/ acc tabde salts thereof 3-
A conplomsdraepkiced higlttﬁdfd}e&qf?r\atfnﬁﬁﬁlle‘éte SRPASLs A=xbd NESE8Papr esent s a

qAr bon-car b Qvaftlor FGHLER érﬁ%@ﬁtﬁlmi froM ¥ @pesent s an
]I nt eger fro%hoa ﬁﬁgl‘ﬁ)#&gfe%rgé{o? %Ml 983 A ng0 mand R2 are as
def i negbbm afodnisnthia dykdem being saturated or partlally unsaturated but without aromatic

character,
- and a heterocycloalkyl group denotes a cycloalkyl group as defined hereinbefore in

which 1 to 4 carbon atoms are replaced by 1 to 4 hetero atoms selected from oxygen,

15 sulfur, and nitrogen.

2- A compound according to claim 1 characterized in that :
e G, represents a group selected from C=O0, C=S, S(O)n; in which nl represents an
integer from 0O to 2 inclusive, or a group of formula (i/c):
- Yzj]‘/ (i/c)
Y,

20 in which the carbon atom with number 1 is attached to the bicycle of the compound of
formula (I), Y, represents a group selected frém oxygen, sulphur, -NH and -N(C;-Ce)alkyl,
and Y, represents a group selected from oxygen, sulphur, -NH and -N(C;-Cg)alkyl,

o X, X3, X3,Gi,n,Z1, A, R,m and R, are as defined in formula (D),
optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

25 pharmaceutically acceptable salts thereof.

3- A compound according to Claim 1 characterized in that:

e (G represents a carbon-carbon triple bond,



optionally, the racemc forns thereof, isomers thereof, N oxides thereof,
and the pharnmaceutically acceptable salts thereof. 5 4- A conpound

accor di ngwoesobaim 1 characterized in that: & representPETEPOHNT0ON- car bon
triple bond, n is zero, Zl is absent, A represents a group selected from
het eroaryl, cycl oal kyl, heterocycl gal kyl, these 10 groups being 5- or

6- menber ed nonocycl e or bicycle coﬁgosed of two 5- or 6- nenbered
nonocycle, X1, X2, X3, G, R, mand R2 are as defined in fornula (1),

opt i anah kepresetie ahantegdrdirdmn s tihdnged,, i soners thereof, N-oxides thereof,
and the pharmaceutically accept abl e al ts ther eas 15 5- A conpound

accorddi g XmXel Gi-fi1AcRammandRs %réd‘sfl noddp formis (D.enr esent s a car bon- car bon

tripl gmBRﬂﬁrf Sthl%' ta%a&logqbrmglthbl%o?bﬁ&%rs HRrEAPNEIRMHS MeRBENNAd gROUP, 20

Rl represe en atomor ‘a group of fornula (i/d) : (&) , aB (Z
)| (igtdimacéuiicaRy/acteptaidi¢ sditsphérsofan i nteger fromO to 8 inclusive, / Z2
represents -CRL1R12 wherein Rl11 and R12, identical or different

i ndependently of each other, represent a group sel ected from hydrogen,

§Cl- %@%Wune%a&hmgta%laqr&llh@a@&&mé&rtﬁ@t) al kyl, hal ogen, amino, ORS, SR7
and represents hydrogen or (Cl-C6)al kyl, and -

wher eé n Gahegreseniss grieatenbehaplobordqual to 2, the hydrocarbon chain z2
optionally contains one or two isolated or conjugated multiple bonds, WO
03/ 0764278 P/ EPO3/ 02277 71 and/or wherein n is greater than or equal to

2, one ssaag%t CR11R12 may optionally be replaced with a group sel ected
fromox%é )(O) in which nl is as defined

e A represents a group selected from heteroaryl, cycloalkyl, heterocycloalkyl, these
10 groups being 5- or 6-menbered monocycle or bicycle composed of two 5- or 6- membered

monocycle,

e Xi, X, X3, Gi, R, m and R; are as defined in formula (I),

optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

pharmaceutically acceptable salts thereof.

15 5-A compound according to claim 1 characterized in that:
e G, represents a carbon-carbon triple bond,
e 1 is zero,
e 7, is absent,
e A represents a phenyl group,

20 e R, represents a hydrogen atom or a group of formula (i/d) :
/®\ @i/d)
(Gy); @)~

v in which p is an integer from 0 to 8 inclusive,

v 7, represents —CR R, wherein Ry and Ry», identical or different independently

of each other, represent a group selected from hydrogen, (Ci-Ce)alkyl, phenyl,
25 trihalogeno(C;-Cs)alkyl, halogen, amino, OR7, SR; and -C(=O)OR; in which Ry
represents hydrogen or (C;-Ce)alkyl, and
wherein when p is greater than or equal to 2, the hydrocarbon chain Z, optionally

contains one or two isolated or conjugated multiple bonds,



her ei nbefore, -NH, -N(Cl-C6)al kyl, and carbonyl, / B represents a phenyl
group, 5/ qis an integer froml to 7 inclusive, / the group(s) G3, which
may be i dwotisoad41or di fferent i ndependently of each ot her PCTIEPO§/ex2€)
selected from-(CH2) kNRL3R14, -N(R13)C(=0) ORl4a - N(R13) SO2R14,

-N(SO2RI 3) 2/, -S(O klR13, -S02-N(R13-(CH2)k2-NR14RI 5, -(CH2)kSO2NR13R14,

- X4( CH2) kC(=0) OR13, - (CH2) kc(=0) ORIB, -C(=0 O (CH2) k2- NRL3R14, 10

- (=0 O (CH2) k2- C(=0) OR16, - X4(CH2) kC(=0) NRI 3R14, -(CH2)kC(=0) NRL3R14,

- R17- CL=QufdR3wherXn Rk §reatd( the) oRidhaNRIBRIG cdsalid-ER R L may opticgially - X4

represents a group selected fro gen ato sul ph at.om op 1y
subst it ut@:lqugacéﬁé"lﬁkatg\?@lpo ‘@fé‘gi §P yg&ﬂﬂ%)t‘lr’&g ichy Bnds sa(fb(iifontegt ed by a
hydr ogen ﬁér&ﬁbt%)rca I(Iﬁlﬁ\f@t Z%ik?%%rbol@l‘ k is an integer fromO to 3

i ncl usi ve, s an romlto inclusive, - k2 is an integer
from1l to‘/4Bmpfassntyephen}R;gﬁ)upRl4 and R15, which may be identical or
different | ndependentl ot her, are selected from hydrogen and

Y C1- 0B) al Ky|9,1s 8 integs] OfrbL %Zér?‘r%%“a group sel ected from (Cl-C6)al kyl ,

- R19- NRlBRHhe o )N?k%m@‘ﬁ rr@)y"d—e’,186M&H&Jﬁffe@ﬁﬁndéﬂeﬁ®ﬁﬂﬁiﬁeammﬂﬁi4 in
whi ch R19 represen a linear or branched j(gal kyl ef\g &51% and R13,
R14 and RE5 (are® a@le@edl fieth HETehhReffore, 'N-( Rﬁ( B)rRéé;e Rb’é 145

bond, oY CChien MG shor LT R RN B oo or

t wo oxygerp(zi@(;ggﬁc(za@yd)mgt r ogen(GHNO(=0)0R14i t ut edbeO}Qd@thnNanﬁm or
(CA-Co)al k group, - R18 represents a group selected fro e eroaryl
1eycl oal kyLC(#GBOe(IQib}mKE(&O&@R,m, th@éﬂu@MeRnﬂg 5(0%?)k%{nl9é

L e RN St TR
difrerent | ndengandent! ¥ HhusaeiioRd iim &8s tasinf saphMOuGH GpGslTly

substituted by one or two oxygen atoms, and nitrogen atom substituted by a

hydrogen atom or a (Ci-Cs)alkyl group,
15 - ks an integer from O to 3 inclusive,

-kl is an integer from 1 to 2 inclusive,

- k2 is an integer from 1 to 4 inclusive,

- Rys, Ris and Rys, which may be identical or different independently of each

other, are selected from hydrogen and (Ci-Ce)alkyl,

20 - Ry¢ represents a group selected from (Ci-Cglalkyl, -Rio-NRj3Ris4,
-R;6-NR;3-C(=0)-R19-NR14R;5, and ~C(=0)0-R19-NR13Ry4 in which Rjg represents
a linear or branched (C;-Ce)alkylene group, and Ris, Ria and Rys are as defined
hereinbefore,

- Ryyrepresents a (C;3-Ce)cycloalkyl group,

25 - Xs represents a group selected from single bond, -CHa-, oxygen atom, sulphur
atom optionally substituted by one or two oxygen atoms, and nitrogen atom
substituted by hydrogen atom or (C;-Ce)alkyl group,

- Ryg represents a group selected from heteroaryl, cycloalkyl, heterocycloalkyl,
these groups being 5- or 6-membered monocycle or bicycle composed of two 5- or

30 6- membered monocycle, which is optionally substituted by one or more groups,

which may be identical or different independently of each other, selected from



(C1-Co6) al kyl, hal ogen, hydroxy, oxo, cyan, tetrazolyl, am no, and -C(=0) OR7
wherein R7 represents hydrogen or (Cl-C6)al kyl, - X6 represents a group

sel ect ed Woogi07ddit2- , sul phur atom optionally substituted Poy/EPM®277t WO
oxygen atons, and nitrogen atom substituted by hydrogen atomor 5
(C1l-Co6)al kyl group, - R21 represents a phenyl group which is optionally
substituted by one or nmore groups/2which nmay be identical or different

i ndependently of each other, selected from (Cl-C6)alkyl, hal ogen, hydroxy,
cyano, tﬁ(tkjlizggdlwl, haligen, hadtrdxy, Gha0) GRio, wmrelyh &iinpepnésdi(Ee)Bdr ogen or
(C1-Co)al kyl, 10 - X1, X2, X3, G(:_Ig g:]ﬁarﬂg R2 are as defined in formula (1),
opt i onal |yhereindRurgpressris hyshogenaidCebmallidoner s t her eof, N-oxi des t her eof |
and the ph r{@g,% ical - t @8m oftiorAllgPaltigd accor di ng
to d ai m"g %ar c@%géjéa{}pﬁ&geﬁgd?@$%l%6§glsﬂgﬁ_ aﬁgrgﬁp o? formula (i/d):
(O -~a (Y bhdpr twd ogygerpRomsearsl nit@en plonBsulgdituied by hydeogss atdRi%hed in the
conpound &Ié}ﬁ?r | a &I?), optionally, the racemc forns thereof, isoners

? her eof , 1dx0dEY R *eof , and the pharnaceutically acceptable salts

t hereof. 7- %{{9& d kW Haich 8l omiBnaihasastienddzey ona'or that Z2
represents gg\]g? up H%?%%ﬂ%%lﬁ)l n_whi chd.ﬂRll gﬁd R12 re‘gjrZI sents an hydrogen
at om opt gronpd, Iwhich maayr be itenticdl g rdi ffereat Ewependsathe P cpHbPEISH S C@Qi des
Oﬁ7ﬁonpound
the

t hereof, and e a eut i a t |t of¢
accor di ngg??} @‘é@ﬁg@(y& Eﬁﬁ%%efle?lsélle%yi %§§ﬁ’a3 Q%&lo ’o%@,“{"gg‘{nﬁo ncaﬁ(é?,
racem c f@h%iﬁﬂ@?ﬁe@ﬁﬁsentisﬁ%lﬁg@6ﬂ'(e:rl£{§%f)alkﬂ; oxi des thereof, and the 25

phar maceuti cal Izg accept ab sal ts_thereof. 3/ 076417 PCT/ EPO3/ 02277 73
10- A conpeuntt, Xechsdhng and Rolase a8 efERd B EEY in that B 'represents a

phenyl gr : IS ] ides! ShePdoTS @Al , theepr esent s
a gr &P&%’&@rﬁc%@d 3¢ ?ﬁng %g qﬁgﬁeggeg\s?né%? (t)géé?%gﬁgbr)\%de(s 0312) kC(=0 6?113 in
whi chyHRbRadeapEABRReptable byltrthgeof. at om or a ( Cl-

6- A compound according to Claim 1 characterized in that:

R, represent a group of formula (i/d):

B .
(G3) q/O\ (Zz )p/ @i/d)

15
wherein Z,, p, B, G3 and q are as defined in the compound of formula (I),
optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the
pharmaceutically acceptable salts thereof.
7- A compound according to Claim 6 characterized in that Z; represents a group —CR11R12
20 in which Ry; and R, represents an hydrogen atom,

optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

pharmaceutically acceptable salts thereof.

8- A compound according to claim 6 characterized in that p is one,

) . o th
optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

25 pharmaceutically acceptable salts thereof.



C6) al kyl group, k is zero, and k1 is two, 5 optionally, the racemc forns
thereof, isoners thereof, N-oxides thereof, and the pharmaceutically
accept ablwogalot@&1t her eof . 10- A conpound accordi ng to cl aiPeTEPohex2att eri zed
in that GL represent a group of fornmula (i/a) in which R4 represents a
hydrogen atom or a nmethyl group, or_a group of formula (i/b) in which R4
and R5, identical, represent each 43 hydr ogen atom or a nethyl group, and R6
10 represents a hydrogen atomor a nethyl group, optionally, the racemc

f or M- themngefind hsanding t6 bipime 6fchaticoxzatkia thatdd tapresentnd rthisry! gohex Adteut i cal |y
acceptabl e salts ereof .. 11- A conpound accordin clai,m racterized
in teanale Oroéﬂr%%‘{e p-SVBENGE 5 Ry CSCRRECHIPF N} %H“Ph%el?g%ci grggn(?is{”a&aflug ?lbgen at om
X2 1 SN 5% CHHIQEBB)OR, LI Which B OxPreseits dnnhydiBgavhin BB ar@r esents a
hydr %gﬁk'}g%m agand})ge reprtef:gents a gr3ota|g -CR3 in which R3 represents a

hy dr aggaikdtgoonp, bps zevasdridyk, is tveo,r aceni ¢ forns thereof, isoners thereof,

N-oxi des thereof, and the arnaceut ica esabE Saidargof . 12- A
%onpoq}‘rtfﬂn%{g'cotsai R céﬁgp?np[tﬂergngr%g%’ér%i gﬂ%eﬁq?ﬁgggézthrepr’esent a

car bofinfRideRicallgAcdptabiesdienierest. a group of formula (i/c) in which Vi
represents an oxygen atom and Y2 represents a group NH, optionally, the
racem c fornms thereof, isonmers thereof, N oxides thereof, and the

phar uticall l.g: sal ) Jalt ilwg to
o1 ai i P R e G S nd RL0
r epr egRNn WEEINRA répyteleagerhyalragen atml ona inetih grouppor @ geduipyof fermwla Gdeni ¢ f or s
thereof, isoners thereof, N-oxides thereof, and the har ma eléli&%al |y
accepnabhieh Ralapd Rshideattal iapyesdit 694 Y‘%%?rEﬁ%l} 822 ﬁe[fhﬁzgr&uj)_, c6npound
ccordin 0 i { in that A represents a group sel ected
lﬁr omI|i53 rg%iﬂtts %ﬁ%‘ﬁ%g%r}lﬁgﬂa&%ql{@hgﬁg@’to zero or one, and R2 represents a
( C1- C§ptizhkioyy theg ragmior foambythemgénisatmers  tagreoto mdtaxydest Hergohe @il ctheor s

thereof, isoners thereof, N gxi d{es thereof, and the 5 pharmaceutically
accepphasnaceyeally acrentaljp salts thereof.

11- A compound according to claim 1 characterized in that X; represents a group —CRj in
which Rj represents a hydrogen atom, X represents a nitrogen atom or a group —CRj in

15 which R; represents a hydrogen atom, and X3 represents a group —CR3 in which Rj

represents a hydrogen atom,

optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

pharmaceutically acceptable salts thereof.

12- A compound according to claim 1 characterized in that G represent a carbon-carbon
20 triple bond or a group of formula (i/c) in which Y represents an oxygen atoml, and Y,
represents a group —NH,

optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

pharmaceutically acceptable salts thereof.

13- A compound according to claim 1 characterized in that Z; represents —CRoR1p in which

25 Ry and R, represent each a hydrogen atom, and n is one,

optionally, the racemic forms thereof, isomers thereof, N-oxides thereof, and the

pharmaceutically acceptable salts thereof.



15- A compound according to claim1, which is selected from -

3- (4- net hoxy- benzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne- 6-car boxylic acid

4- met hoxywolanzesham de - PCT/EP03/02277

3- (4- met hoxy- benzyl ) - 2- net hyl - 4- oxo- 3, 4- di hydr o- qui nazol i ne- 6- car boxylic

acid 4- 10 net hoxy-benzyl am de, hydrochl oride -

3-(4-nethoxy-benzy|)-1-nethy|-4-ox641,2,3,4-tetrahydro-quinazoline-6-carbox

ylic acid 4-nmethoxy-benzyl am de -

3- ( 41renhexypduad zydordihg 2o 21dimi Inelidnadteribed i thet 2, Bpresewis aagrgey selepiichazol i ne- 6
carboxylic acid 4-

- et hoxy- benzyl ani de 15 -
- [ 6-ffom whemd,apd PSP 0B i SR 19 78000 R o7 20 B HEPEesss A (GHaGRYS  y1 et hyl

4

1- bepzy thgen at

4-[ 6%?@n§taa§}gy-g§gﬁzoﬁ’car banoyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 2 Ct]fllji nazolin-3
y| roptibydlly; bibezocemsc ifdmme ttherbofe siseimers thereof, N-oxides théreof, an e

[

2

6- (4- nmet hoxy- benz ar ba | )- 1- met hyl - 4- oxo- 1, 4- di hydr o- 2H qui nazol i n-3
0 RE‘PW%yﬁlqaﬁggﬁ%egi’a@feaﬁta ft‘i?e}fec?f. y y q

(4-fluoro-benzyl)-4-oxo- 3, 4-di hydr o- qui nazol i ne- 6- car boxylic acid
3- met hoxy- benzyl am de - ) L )

3- ( 4-fethememund eesprdibe b §leing 1 owbich ivselfctpddF®:qui nazol i ne- 6- car boxyl i ¢ aci d

4- meth -benzyl.am de 25 -1 4 g -qui ine-6-carboxylic acid 4-methoxy-

4- Ox0- 3%&'"{’%@? 69?%%2&-%05%’?%%? %lgﬁzzoﬁn]e- B?ai-%}%yhlgdr 81 qui nazol |yne- 6- car bo

Xylic apfhylsrid@t hoxy-benzyl am de -

4-[ 6- ( 3- net hoxy- benzy]| car ba ) -4- - 4H gui nazol i.n- 3- t ] 4benzoi c

acid,- - 3s(A(methWobWﬁléﬂzwshg'%t%%ﬁaﬁwa%@aﬁP‘?fgz"(%a?&r%ﬁg- Eé?bé‘xw ic acid
2- met hoxy- ke ey, ddgeam de, 30 -

1@-(34 | Histiog et |1§1‘T‘31?b1£‘?6@§, 4-di hydr o- pyri do[ 3, 4- d] pyri ni dj ne-6- car boxyl i ¢
aci d 3- 3n@Ethelyxbemzyl)dringthy- Wox03), B3 g4eralydn-Ergasamgprcarhexylic
3-(3-fluoro-benzyl)-4- gﬁli(ll- 3, 4-di hydr o- pyrido[ 3, 4-d] pyri m di ne- 6-car boxylic
aci d 4- agidvhesiporehsiymiide

?'2( 3, -f;]'?-@'-M&B&Z}Dﬁél{zxi))1-,%,2Qﬁﬁre&y{mcﬁxbmz,9,4%&@%&;@@1@@oxy| ic acid
- e OoXy-

carboxylic acid 4-methoxy-benzylamide

15 - 4-[6-(4-methoxy—benzy1carbamoyl)-4-oxo-1 ,4-dihydro-2H-quinazolin-3-ylmethyl]-

4-
3
3-

benzoic acid
- 4-[6-(4-methoxy-benzylcarbamoyl)— 1-methyl-4-oxo-1,4-dihydro-2H-quinazolin-3-
ylmethyl]-benzoic acid methyl ester
- 4- [6~(4-methoxy—benzylcarbamoyl)-1 -methyl-4-oxo-1 ,4-dihydro-2H-quinazolin-3-
20 ylmethyl]-benzoic acid,
- 3—(4-ﬂuoro-benzy1)—4-oxo-3,4-dihydro-quinazoline-6-carboxylic acid  3-methoxy-
benzylamide
- 3-(4—methanesu1fony1—benzyl-4-oxo-3,4—dihydro-quinazoline—6-carboxy1ic acid  4-
methoxy-benzylamide
25 - 4—Oxo-3-[4-(pyrrolidine—1-sulfonyl)-benzyl]—3,4-dihydro-quinazoline—6-carboxyl1c acid
4-methoxy-benzylamide
- 4-[6-(3 -methoxy—benzylcarbamoyl)-4-oxo-4H-quinazolin-3-ylmethyl]-benzmc acid,
- 3—(4-ﬂuoro-benzyl)—4-oxo-3,4—dihydro—quinazoline—6-carb0xylic acid  (2-methoxy-
pyridin-4-ylmethyl)-amide,
30 - 3—(3—ﬂuoro-benzyl)—4-oxo—3,4—dihydro—pyrido[3,4-d]pyrimidine-6-carboxyhc acid 3-

methoxy-benzylamide,



pyridin-4-yl methyl)-amde and 5 -

3-(3,4-Di fluoro-benzyl)-4-oxo- 3, 4-di hydr o- qui nazol i ne- 6-carboxylic acid

4- met hoxywolanzesiam de. 16- A conpound accordi ng to cl ai mpCI/Rels/ei277 s
selected from - 3-(4-fluorobenzyl)-6-(3-phenyl-pro-1-ynyl)-3

H qui nazol i n-4-one, - nethyl

4-[ 4- oxo- 6- ( 3- phenyl - prop- 1- ynyl) T qui nazol i n- 3-yl net hyl ] - benzoate, 10 -
4-[ 4- ox0- 6- ( 3- phenyl - prop-1-ynyl) -4H-(iUI nazol i n- 3- Inethyl] be z%c acid, -
3- ( 4~f | 3B-Aberzlydnyyl-4¢Gophéihydpm-pprida §ﬂ4yd]pmp+%fr -gebaxyli ‘d]%‘fp di n- 4- one

- th | 1- | an d
3, 4 QBYRPR-A TR et ol ] benzont e, Lo
6-( 334@ ﬁﬁ.)ﬁhu@fo%?sy]yﬂ%xb H4. QU Pk IRk F-brisxylic ianiddRmdhgrtyret hyl | - ben

[
Ol[zcl oxpyrgiill(lﬂ-xd;ll@ﬁy’l) -ggigpand ynyl ) - 4H qui nazol i n- 3-yl net hyl ] - benzoi ¢ acid, -
[g(g gbfmglug%xlyengyﬁ AN ?4%}1&@/ ﬂ%ln]azéhn@%gca?‘%ﬂﬂ%n%@' A-RRRxyl met hyl }

ben20|
- [ 4- oxgeroviaga@henyl - prop-1 -ynyl ) - 4H qui nazol i ne- 3-yl nmet hyl ] - benzam de 20 -
-[(3, 5- dlyluoro 4- hydr oxy) - benzyl ] - 6- ( 3- phenyl - prop- 1| -ynyl ) - 3H qui nazol i n-

one
Lo {63 TSR Rk ke HinBEO Pk Y Whikbn & QX nazol i n- 3-yI met hyl ] - benzoi ¢

[

4

z

4

5

4

3

4-

4-] 6-
a

4- [ 4- OxQ=(B-fuBrdbeany)-613- pherylypny1) yy - Yl quanasblim43ng| et hyl | - benzenesul f onam
ide -
4-

4-

a

6

e

3-

4- 0(@1@@1%& [y Cophspy - DipRy1- YDA Hevinezeln - yémy h%ét%enﬁat%enzom trile -

[

3- Chl 12bthglliveazeikiasid4- one 25 -
ES Chflg ?#%en I%Ig)pp ZI%? Jgt%%ﬁalz}mﬁgl)y Wtjl nazo:al n-4-one -
[

4 OxQ=(8- ﬂlibrcmﬂnaylg}b -(3-pheaylropp-1-yuy Dt @w@ﬂlﬁﬁaéamw%nxﬂr% hyl ] - benzoi ¢
CI( 3- Ph@?f;?lllﬂpr ofrl &byl Qm[pﬂfl é']ﬂ'-pt eqxroazopygdg}ﬁ @erzlmll(}mgl-—zlanglthgazol i n-4-on
(

3 4- BFIH uofo benzyl)-6-[3-(pyridin X
one - - 4-[6-(3-phenyl-prop-1-ynyl)-4-0xo- 4H—pyr1d0[3 d]pynm m—
3-(3,4-D fluoro-benzyl)-6-[3-(4-net hoxy-phenyl)-prop-I-ynyl]-3H qui nazol i n-
12.one 36¢id;

N { 4 I 4406 §-23-phai¥brapr Dny B WhHindddlineB namethyl-18ngeimeeidy| | - phenyl } - acet

3 (3 4. B {0-[otmbthaxy ey aropHerml-prosp-t-gripie e aims il PH%i%ne wo
03/ 076417, PCT/ EPO3/ 02277 176 -

3- (4- Ac@F¥h - benzyl) - 6- [ 3- (4- met hoxy- phenyl ) - prop- 1- ynyl | - 34 qui nazol i n- 4- on
€ - 4-[4-0x0-6~(3-phenyl-prop-1- ynyl)-4H-quinazoline-3- ylmethyl]-benzamide

20 - 3-[(3,5—d1ﬂuoro-4—hydroxy)-benzyl]—6—(3-pheny1-prop -1-ynyl)-3H-quinazolin-4-one
- 4—[6—(3—Imidazol-1—yl-prop-l-ynyl)—4-oxo-4H-quinazolin-3-ylmethyl]—benzoic acid

| oxy) - 1mé’tﬂ§’1'] er:f,zlal-l(gw nazolin-4

- 4—[4-Oxo-6~(3-pheny1-prop-1—ynyl)—4H-quinazolin—3-ylmethyl]-benzenesulfonamide

- 4—[4—Ox0—6—(3—phenyl-prop—1-ynyl)-4H-quinazolin—3-ylmethyl]—benzonitrile

- 3—(3-Chloro-benzyl)-6-(4—pheny1—but—1-ynyl)-3H-quinazolin—4-one
25 - 3-(3—Chloro-benzy1)—6—(3—phenyl—prop-1-ynyl)-3H—quinazolin—4-one

~  4-[4-Ox0-6-(3-pyrazol-1 —yl-prop-l—ynyl)-4H-quinazolin—3~y1methyl]—benzoic acid

—  6-(3-Phenyl-prop-1-ynyl)-3-[4- (1H-tetrazol—S-yl)-benzyl]-3H-quinazolin—4-one

~  3-(3,4-Difluoro-benzyl)-6-[3- ~(pyridin-4-yloxy)-prop-1-ynyl]- -3H-quinazolin-4-one

—  3-(3,4-Difluoro-benzyl)-6-[3- -(4-methoxy-phenyl)-prop-1-ynyl]- 3H—qu1nazohn—4 -one
30 - N-{4—[4-Oxo—6—(3~phenyl—p10p—1-ynyl)—4H—qu1nazol1n—3-ylrnethyl]-phenyl} -acetamide

- 3-(3,4-Diﬂuoro—benzy1)-6—(3-phenyl-prop-1—ynyl)-3H—quinazolin—4—one



- 6-(3-Phenyl -prop-1-ynyl)-3-pyridin-4-yl net hyl - 34 qui nazol i n-4-one and -

6- [ 3- (4- Met hoxy- phenyl ) - prop-1-ynyl ] - 3-pyridi n-4-yl met hyl - 3H qui nazol i n-4-0
ne. 5 17woA3poappund according to claim1, which is sel eeCadros/oarr -

Met hyl 4-[ 4- Oxo- 6- ( 3- phenyl - prop- 1-ynyl ) - 4H qui nazol i n-3-yl net hyl ] benzoate
- 4-[4- Oxo- 6- (3-phenyl - prop- 1-ynyl };=4H qui nazol i n- 3-yl net hyl ] - benzoi ¢ acid
- 4-[6-(3-Met hoxy-benzyl car banoyl ) - 4- oxo- 4H qui nazol i n- 3-yl net hyl ] benzoic
acid - 4- . .

{ 6- [ 3= (3=(Adeadspeprdint(B-(hrmesshoxygrienyDpropy byl G -ARLI9Ret- 995 | et hyl } - benz
oic 10 il - v din.d -3H-qui in-4- d

3-(3-F 9‘3?3%68%12@‘%'-1&?!“&%)63 Pydig syt H-quingzopnd-one and i ne-6 car boxyl i ¢
aci d 3- grBtoym N3 /M-ptep- 1-ynyl]-3-pyridin-4-ylmethyl-3H-quinazolin-4-one.

3-(3-Fl uro[rgo(- benzyl -%4- oxo%?4- di hydr o- pyri do[ 3, 4-d] pyri m di ne-6 carboxylic
acid 4- nethoxy-benzyl am de 15 -

4-16-(2-4 B9850 abohiRy R ¥hlonts Sfendi gt nazol i n-3-yl met hyl ] - benzoi o
4- [ 4- X 01 &h{13+Pherylc-(3esieny - yopi 1) yri)-4fliquamedlim3 3 methel] hgpoatsenzenesul f onam
I4?F4_6(6.—[6:(@)9,0-@@&}1@&1{5819-1:Wpr‘sﬂ-al}l}'_na%ﬁl'ﬁ’é:}"éﬂr}lﬂhﬁl'yFWé’li%@‘]i‘f_ benzonitrile -

6- (3 Phopygl 0N @fioks Yl loatodthofiL Hok 8Lt RE Shadbiiv| 3yl fendbioquidnazol i n-4- on
3- (3, 4- B f{6-[Bo(eMetnzytphebyl)-Broppl-yind]-#-crottbryinageling:3-yinafl - BEIZ9IS nazol i n- 4
129??3, 42([)9P‘fdl uor o- benzyl ) - 6-[ 3- (4- et hoxy- phenyl ) - prop- 1- ynyl ] - 3H qui nazol i n-

4- one_Ns3_(3_Elyoro-benzyl)-4-oxo-3,4-dihydro-pyrido[3,4-d]pyrimidine-6 carboxylic acid 3-
{4-]4- g?o(- 6- elgr-cpheéﬁglll)_- prop-1 - yn}gll ) - 4H qui nazol i n-3-yl net hyl ] - phenyl } - acet am
ide 3 -mehdcebgizylendyl)-6-[3

- (4- met hoxy-phenyl ) - pr op- 15 ynyd | |9z P L B AnRNE carboxvlic acid 4-
B e e
6- [ 3- (4-Mahboxyehmnli - prop-1-ynyl | - 3- pyri di n- 4-yl met hyl - 3H qui nazol i n-4-0
ne. 25 18- process for the g)repar ation of .c%fnﬁou dg according to claiml
1hi ch- useps-GsImidazaltli-Wgprantleymy; r4-ax<ar6ﬁp%%08?- P’Jﬁ{hy "t(eInFS’I:C A X2 (11)
HO OT. )Eé[lbxg-é!@—gt?’e/nglzgéﬁzl-Wf—@%&%gﬂlz}ﬁﬁethyﬂ-benzenesulfonamide

- 4—[4-Oxo—6—(3—phenyl~prop—1—ynyl)-4H-quinazolin—3-ylmethyl]-benzonitrile

- 6-(3-Phenyl-prop-1 -ynyl)-3-[4-(1H-tetrazol-5-yl)-benzyl] -3H-quinazolin-4-one

- 3—(3,4-Diﬂuoro-benzyl)—é-[3-(pyridin—4-yloxy)-prop-1-ynyl]-3H-quinazolin—4-one
20 - 3-(3,4-Diﬂu0ro-benzyl)—6-[3-(4-methoxy—pheny1)—prop-1-ynyl]-3H—quinazolin—4-one

- N-{4-[4-Ox0-6-(3-phenyl-prop-1 -ynyl)-4H-quinazolin-3-ylmethyl] -phenyl}-acetamide

- 3-(4-Acety1—benzy1)-6-[3-(4-methoxy—phenyl)-prop-1-ynyl]-3H-quinazolin—4—one

- 6—(3-Pheny1—prop-1-ynyl)-3-pyridin—4—y1methyl—3H—quinazolin-4—one and

- 6-[3—(4-Methoxy—phenyl)-prop-1—ynyl]-3-pyridin—4-y1methyl—3H-quinazolin—4-one.

25 18- A process for the preparation of compounds according to claim 1 which uses as

starting material a compound of formula (II):

X m
~ oT
o 5



in which X1, X2, X3, and Y1 have the sane definitions as the conpound of
formula (1) in claiml1l, and T represents a group (Cl-C6)al kyl, conpound of
formul a (WD)o3mhideh is treated with a conpound of fornula @crmBPo3/o2rtl) ( R
2)nE(Z )nYZH 5 in which Z1, Y2, R2, A, n and m have the sane definitions as
t he conpound of fornula (1), by activating the acid function wth an
activator, in the presence of dii S(Tp'ropyl ethylam ne and a solvent, to
yield the conmpound of formula (I1V) : v- | NH ~2 (IV) y2 Or § m{ /~

J ~( Z hRtfichX8;, YL, X1 @nd 1Y \itaive theXshmeXafinkRns W8 theTeormiqunydf feenula(l) it and m are
as defined hereinbefore, con‘&om&d ofl formula (1V) in which the ester group
i s hydaien 2 Taeeresends & graRdlelsllYbconpound obtained is then treated with
an activator in the presence of a base and a primary amine with the
general formula RI-NH2 in which R1 is as defined in the conmpound of

f or mucapolid ofi formalalB whichis treetep odithcr esmpayntof forppa (II: 1 NH2 X2 H (V)
(R2) Y2 Y--" I N, ~(Zl)n/ X3 R A Oin which X1, X2, X3, Y1, Y2, Z1, R2,
RL, A n and mare as 9 ébefore, W) ch compound of fornula (V)
is treated : either w Triethyl oM, Hof or mat e under heating condition, to
yield the conpound of 20 formula (1/a), which is a particular case of the
componghig zf, oMb 8A (i drid MB208(H B2 defETibEPR3he 2@#Fouridsf formula (1),

by activating the acid function with an activator, in the presence of diisopropylethylamine

and a solvent, to yield the compound of formula (IV) :

X, _NH,
X av)

Y, oT
72
R ) f\&
1

10 in which X, X2, X3, Y1, T, Zi, Y2, Ry, A, n and m are as defined hereinbefore,

0]

compound of formula (IV) in which the ester group is hydrolyzed and the subsequently
compound obtained is then treated with an activator in the presence of a base and a primary

amine with the general formula R;-NH> in which R, is as defined in the compound of

formula (I),
15 to yield the compound of formula (V) :
i A
2| i V)
@A)~ (Zl)“/Yzﬂ/k\& ®
Y, 0]

in which X, X2, X3, Y1, Y2, Z1, R, Ry, A, n and m are as defined hereinbefore,

which compound of formula (V) is treated :
e either with triethyl orthoformate under heating condition, to yield the compound of

20 formula (I/a), which is a particular case of the compound of formula (I):



N X2 " (I/a) y2 N~ (R)YmF DA--(Z)"--,-, X3 R Y1 Oin which X1,
X2, X3, Y1, Y2, Z1, R2, R1, A
under
(V) :

n and in are as defined herei nbef ore,

heawoDrig/oc@andi ti on in the presence of acid, with a cecpmmsionfi7 f or mul a
RA\\ ITR4 (M) 005 in which R4 has the sane definition as the
conpound of forrmula (1), to yield the conpound of formula (1/b), which is a

particul ar case of the conpound of 78¢ or mul a (I): NR4A X2 (I/b) vy2 N,

(RRmMA 1 (Z1)n/ X3 R | ~~ Y1 Oin which X1 X2 X3, Y, Y2, 71, R2, R1,
R4, A, n and in are as defined her%%ﬂx f

formula (V1) in basic condition:
definition as the conpound of {or
(Lk:)l
R4 Y X2 C,Rs

2(VI

CO

ouritll of formula (1): H
(RR2)m 2 X3 R

whi ch isé??)@) @) casdypf tKg

X2, X3, Y1, Y2, 7Z1, R, R1, R4, R8, A n é%d in are as defined
herelnbefore

10

15

in which X}, X2, X3, Y1, Y2, Z1, Ry, Ry, A, nand m are as defined hereinbefore,

e or under heating condition in the presence of acid, with a compound of formula (VI):
R R
4\ﬂ/\ﬂ/ 4 VD
0 0]

in which R has the same definition as the compound of formula (),

to yield the compound of formula (I/b), which is a particular case of the compound of

formula (I):

(I/b)

Y
/ 2
(RZ)m‘@/(Zl)n

in which X, X2, X3, Y1, Y2, Z1, R, Ry, Ry, A, n and m are as defined hereinbefore,

e or with a compound of formula (VII) in basic condition:

R4\H/R

> (VID)
O

in which R, and Rs have the same definition as the compound of formula (I),

to yield the compound of formula (I/c), which is a particular case of the compound of

formula (I):
J;(\KR (I/e)
/

in which X1, X2, X3, Y1, Y2, Z1, Ro, Ry, Ry, Rs, A, n and m are as defined hereinbefore,

or with a conpound of
) |n mhlch R4mad RS have the same
Jield the conpound of fornula

(D (z1)n/ Yl O 15 in which X1,



WO 03/ 076417 PCT/ EPO3/ 02277 79 which conpound of formula (I/c) is
optionally treated with a hydride, in the presence of a conpound of

formul a (WDlBp764R6- Hal (VII1) in which R6 has the sane defecaigPosoe2as t he
conmpound of forrmula (1), 5 to yield the compound of formula (I1/d), which is
a particular case of the conmpound ofy formula (1): R6 ~~Xj N R4 X2 hRS
(1/7d) Y2 2 N~ (R2) (r) (ZIrl X3 R~ Y1 Oin which X1, X2, X3, Y1, Y2, Z1,
R2, R, R4, R5, R6, A n and in are as defined hereinbefore, conpounds of
forrrulae (1/a), (I/b) (I/c) and (I/d) constitute sone conpounds of the 10

i nven faﬂ ’coﬁ{)@ Rrmtld (AP opHRRAIR FEURORIth AlE/drias,Garnsd p@sdnde af a
conven onal “purification technique,” which are separated, where

appr opomptued of firmuld@ W) di f ferent i soners according to a conventional
separation techni que, and Wh;éhIﬁ gre co y]fﬂ ed, where appropriate, into
addition salts thereof with a% ar mace al | y-acceptabl e acid or base, or

into NWrEER, hhdiBeesthe ddBnilifn aﬁth@rcempsﬁmcf@foﬁhlﬂap]’)gpar ati on of compounds
according to claim1 which uses as startin terial co oung (%f formul a
6X): ® 1lel‘d|—me>@mp0(m@ ofcﬁaﬂnlﬂal(ﬂﬂk vehich 5 pREisuber caseof 0%’%3 &'t he same
defi n|t| 0 )as the conpound of fornula (1), and Hal represents a hal ogen
atom ¢ch conpound of formula (X) is treated inafirst step with a
derivate of phosgene to

J;(KR I/d)
®,) _@/(Z 3

in which X, Xa, X3, Y1, Y2, Z1, R2, Ri, R4, R, Rg, A, and m are as defined hereinbefore,

compounds of formulae (V/a), (I/b), (Vc) and (I/d) constitute some compounds of the
10 invention, which are purified, where appropriate, according to a conventional purification
technique, which are separated, where appropriate, into their different isomers according to
a conventional separation technique, and which are converted, where appropriate, into

addition salts thereof with a pharmaceutically-acceptable acid or base, or into N-oxide

thereof.

15 19- A process for the preparation of compounds according to claim 1 which uses as

starting material a compound of formula (X):

X//X1 NH,
2| X
)\\ OH
Hal X,
O

in which Xi, Xz, and X; have the same definitions as the compound of formula (I), and Hal

represents a halogen atom,

20 which compound of formula (X) is treated in a first step with a derivate of phosgene to

yield the compound of formula (XI):



yield the conmpound of formula (XI): WO 03/076417 PCT/ EP03/ 02277 80 H ~j
N~O X (XI) Hal 2X3 OO0 in which X1, X2, X3 and Hal are as defined

her ei nbefwoa3/omsizh conpound of fornmula (XI) is treated i rChaposorzeti um
with a primary amine of 5 general fornmula R1-NH2 in which Rl has the sane
definition as in the conpound of f%rrrula (I'), to yield the conpound of
formula (XI1): i NH2 X Hal X3 RI in which X1, X2, X3, Rl and Hal are
as defined hereinbefore, 10 which conpound of fornmula (XIl) is treated:
either with triethyl orthofongate gnder heating condition, to yield the
conpound of formula (X I1/@ =X 9\|~X2 Xill/a) Hal X3 R 0 in
which X1, X2, X3, R and Ha aré as defined h i nbefore, 15 or under
heating conditions in tltfael r an acid, with a conmpound of formula

(M): RAOR4A (VI) OO in which3rR4 has the sane definition as the conpound
of formula (1), 0

in which X, Xo, X3 and Hal are as defined hereinbefore,

which compound of formula (XI) is treated in basic medium with a primary amine of
5 general formula R;-NH; in which Ry has the same definition as in the compound of
formula (I),

to yield the compound of formula (XII):

2 [ = (X1
/k\ N\
in which Xj, Xo, X3, Ry and Hal are as defined hereinbefore,

10 which compound of formula (XTI) is treated:
e cither with triethyl orthoformate under heating condition, to yield the compound of

formula (X1II/a) :

(XIII/a)

in which X;, X2, X3, Ry and Hal are as defined hereinbefore,

15 e or under heating conditions in the presence of an acid, with a compound of formula

(VI):

R,

R 4

* (V)

O 0

in which Ry has the same definition as the compound of formula (),

to yield the compound of formula (X1II/b) :



to yield the conpound of fornmula (XI1I1/b) : W 03/076417 PCT/ EP03/02277 81
1 NRA X2 1 (XIII/b) Hal X3 N, R O in which X1, X2, X3, Hal, Rl, and R4
are as dewored7dier ei nbef or e, or with a conpound of fornpiCa/EP03/402277T n basi c
conditions: RAyR5 (VII) O 5 in which RA and R5 have the sane definition as
t he conpound of fornula (1), to ylgldthe conmpound of forrmula (XIll/c) : H

~1 NR4 X2 )<R (XII1/¢c) N, 5 Hal

in which X1, X2, X3, Hal, Ri,

R4, and R5 are as defined herei nbefore, whi ch conmpound of formul a (XI I'1/c)
is optionally treated vvlth/a( y % Rin the presence of 10 a conpound of
i C

formula (VII1): R6-Hal

h R6 hgxIIie) sane definition as the

conpound of formul a (I) ng I i sva halogen atom to yield the conpound
of fornula (XI11/d), waich 3§ a artlkpl ar case of the conmpound of 15
formula (1): R6 i NR4 X2 )<R5 [111d) N,

10

15

in which Xj, X3, X3, Hal, Ry, and Ry are as defined hereinbefore,

e or with a compound of formula (VII) in basic conditions:
R R

e (VI

O

in which R4 and Rs have the same definition as the compound of formula (I),

to yield the compound of formula (X1II/c) :

H
N _R,
W<R5 (XIII/c)
N.
Rl

in which X1, X,, X3, Hal, Ry, Ry, and Rs are as defined hereinbefore,

which compound of formula (XIII/c) is optionally treated with a hydride, in the presence of

a compound of formula (VIII):
R¢-Hal (VIID

in which Rg has the same definition as the compound of formula (I), and Hal is 2 halogen

atom,
to yield the compound of formula (XIII/d), which is a particular case of the compound of

formula (I):
R
N R,
w<R5 (X111/d)
NJ
R

in which Xi, X2, X3, Hal, Ry, R4, Rs and R, are as defined hereinbefore,



Hal X3 RL 0 in which X1, X2, X3, Hal, Rl, R4, R5 and R6 are as defined
her ei nbef ore, WO 03/076417 PCT/ EP03/ 02277 82 all conpounds of fornul ae
(XI11/a),woxBlobtdsny, (XiI1/c) and (XIlI11d) constitute the Pcamposimt7Df
formula (XIll/e): - A X2 "NR (XIlIlI/e) 1 Hal X3 0 in which X1, X2, X3,
Hal, RL and Gl are as defined in the conmpound of formula (1), 5 conpound of
formula (XITI/e) which is treated dAder conditions of pal | adi um cat al yzed
al kynylation with a compound of forrmula (XIV): (R m((Z (XIV) SnBu3 in
which Z1, R2, A, n and m have the sane definitions as the conpound of

case al compowsRpbLHaTBFIae 10CRBOmA A ol sl O Rl R Oy ™
GlL, Zc%sgnp%d@ffoﬂnf’i‘l@g%f? ve the sanme definitions as the conpound of

formu conmpou of formula (1/e) constitute sone conpounds of the
i nvention, which are 15 E){ﬁu;rX,fi ed; where appropriate, according to a

conventional purification echl i qu‘g\;__\ﬁ'ni ch apdlIl/eepar at ed, where
appropriate, into themr t /Ssoneérs according to a conventi onal
separation technique, d Xch e converted, where appropriate, into

addition salts thereof wth a pharmaceutically-acceptable acid or base, or
into N-oxide thereof. 20- A process for the preparation of conpounds

ding t ; A proct _ GBI | 2l d
S?C?&Phﬂﬁ%@ %ch)%z‘;‘;(g))l}[al\,’\ﬁ? L84 B, afe dstieHR&FindBe catfpSinardfiffgnuIB{Igri al a conpoun

5 compound of formula (XIII/e) which is treated under conditions of palladium-catalyzed

alkynylation with a compound of formula (XIV):

s
(Rz)m'@/ K (XIV)
SnBu

3

in which Zi, Rz, A, n and m have the same definitions as the compound of formula (D),

to yield the compound of formula (I/e), which is a particular case of the compound of

10 formula (I):

(I/e)

s
ro D

in which X, X2, X3, Ri, G1, Z1, Ry, A, and m have the same definitions as the compound
of formula (I), |
compounds of formula (Ve) constitute some compounds of the invention, which are
15 purified, where appropriate, according to a conventional purification technique, WhiC}'l are
separated, where appropriate, into their different isomers according to a conventional
separation technique, and which are converted, where appropriate, into addition salts

thereof with a pharmaceutically-acceptable acid or base, or into N-oxide thereof.

20- A process for the preparation of compounds according to claim 1 wherein it is used as

20 starting material a compound of formula (XII/e)



WO 03/ 076417 PCT/ EP03/ 02277 83 i GL X2 I NRL (XIll1/e) Hal X3 0 in which
X1, X2, X3, R and G are as defined in the conmpound of fornula (I), and
Hal is a wbaBogamn? at om conpound of formula (XI1Ue) whichPC3I/EPoste2nsed, in
the presence of 5 dichlorobis(triphenyl phosphine)palladium cupper iodide
and NN -diisopropylethylamne in chrret hyl f onnam de, on a conpound of
formula (XV) : (R m(DA(Z CH (XV) Th which Z1, R2, A n and m have the
sane definitions as the conmpound of formula (1), to yield the conmpound of
formula (1/e), which is a ' r case of the conpound of 10 formula
(1): i @ XZNR X3 (Ife) R2) py==g ZI r KHfen which X1, X2, X3, Ri,
Gl, Z1, R2, AL nand in h t me definitions as the conpound of
formula (1). 21 - A pibdess Xor tihe preparation of conpounds according to
claim1l1, which uses as 15 startifg material a conmpound of formula (X I Ue)
X51 G1L X2 N--R (XIll/e) ~t | X3 0 in which X1, X2, X3, R and G

are ag, Wakh Xedxi 1.t RE a8@ T ApNEk Bfink@ iiitle@ofppundidfiforiabilai §), and Hal isgen at om

halogen atom,

-

compound of formula (XII/e) which is condensed, in the presence of
5 dichlorobis(triphenylphosphine)palladium, cupper iodide and N,N’-diisopropylethylamine

in dimethylformamide, on a compound of formula XV):

e S

in which Z;, Ry, A, n and m have the same definitions as the compound of formula (I),

to yield the compound of formula (Ve), which is a particular case of the compound of

10 formula (I):

(I/e)

/
®R)it A —@, ~

in which X1, X2, X3, R1, G1, Z1, Ry, A, n and m have the same definitions as the compound

of formula (I).

21 - A process for the preparation of compounds according to claim 1, which uses as

15 starting material a compound of formula (XIIl/e) :

(XIIl/e)

in which X;, X2, X3, Ry and Gy are as defined in the compound of formula (I), and Halis a

halogen atom,



WO 03/ 076417 PCT/ EP03/ 02277 84 conpound of fornmula (XI11/e) which is
reacted with carbon nonoxide in an alkaline nediumin the presence of a
protic sowoea7amt a catal ytic amount of palladium to yi @ca/EPohe22¢conpound
of formula (XVI): X X1 G MOal "NR (XVI) X3 OO5 in which X, X2,

X3, Rl and G are as defined in theggonpound of formula (1), conpound of
formula (XVlI) which is hydrolyzed u% er basic nediumto yield the conpound
of formula (XVI1): X1_.G 2 "NR. (XVIl) HO~ X3 0OQJ10 in which X, X2,
X3, Reompeung opfamuda (X{klise gvhiph tif deactrdpBith capton gromgride (inyan alkaliviind of
fornu . | I r ' ' i K e of a
ik ay S Inctfteiehoq B A RRURTEAEr 2T e OB SBPHOO BT REFE o 1 1)
15 i nthehdoniporihd oRymAla (X\&d m have the sane definitions as the conmpound of
formula (1), to yield the compqund of formula (I/f), which is a particular
case of the compound of for G, I N'~ HX2 1 (1/f) (R)YmA (Zl)n/N
XN R OO 20 in which XI, K3, R-PRR2, RIXVA) n and mare as defined
her ei nbef ore, conpounbk ) cbnstitute some conpounds of the

i nvention, which are puri ied,X:sV\he e appropriate, according to a
conventional purificationgechni queg which are

21

5 in which Xj, X, X3, Ry and G are as defined in the compound of formula (I),

compound of formula (XVIy which is hydrolyzed under basic medium to yield the
compound of formula (XVII):

(XVID)

10 in which Xy, X3, X3, R; and Gy are as defined in the compound of formula (I),

compound of formula (XVII) which is condensed under basic medium in the presence of a

Mukayama reagent, on the compound of formula (XVIID):

®R)A )~ . (XVIID)

15 in which Z;, Ry, A, n and m have the same definitions as the compound of formula (1),

to yield the compound of formula (I/f), which is a particular case of the compound of

formula (I):

15

20 in which Xj, X3, X3, Z1, Rz, Ri, A, n and m are as defined hereinbefore,
compounds of formula (I/f) constitute some compounds of the invention, which are
purified, where appropriate, according to a conventional purification technique, which are

separated, where appropriate, into their different isomers according to a conventional



separated, where appropriate, into their different isoners according to a
conventional WD 03/076417 PCT/ EP03/ 02277 85 separation technique, and

whi ch ar ewoanwested, where appropriate, into addition sal P€T/HPag0R20f With a
pharmaceutical | y-acceptabl e acid or base, or into N-oxide thereof. 22 - A
process for the preparation of conpggnds according to claim11, which uses
as starting material a conpound of forrmula (XIX) : N NH2 (XIX) 5 Hal \
CO2H i i ch . rep a | a

i ch TRAPE high AR MG, B BoRiBRa Atk SUBIRE. R, QM ol vent
t o yi ehetecfonion phiarafacéuically-acdesible 4did O hisk,(0XK)to I\Ilrexﬂdahhéidboﬂ n V\Ihl ch Hal is
as defined herei nbefore, conmpound of formula (XX) which is treated in basic
mediumwi th a conpound of fornmula Rl-Hal, in which RL is as defined in the
conpouwnd_ I ield the
compound o PIEFRIIE bodr ey o SHIGRET oty AR, R4 ¥

def i nesthrtmeg watehef Dcappaodpd dordhudd (XBH)mul a (XXI) which is reacted with

car bon nonoxi de under basic medi um in the presence of an alcoholic
solvent and a catalytic amougt=0 2adium to yield the conpound of
formula (XXI1): WO 03/076417 PCT/[ P03/ 02277 (aX)O

NN
5 }Hal CO,H

in which Hal represents a halogen atom,

compound of formula (XIX) which is heated in the presence of formamidine acetate in a

polar solvent, to yield compound of formula (XX):

O
N=~ NH
Hal X N

in which Hal is as defined hereinbefore,

10

compound of formula (XX) which is treated in basic medium with a compound of formula
R;-Hal, in which R; is as defined in the compound of formula (I) and Hal represents a

15 halogen atom, to yield the compound of formula (XXI):

0
R
N N
Hal N

in which Hal and R, are as defined hereinbefore,

compound of formula (XXI) which is reacted with carbon monoxide under basic medium
20 in the presence of an alcoholic solvent and a catalytic amount of palladium, to yield the

compound of formula (XXII):



NNRL (XXI') MeO\ NJ O in which RL is as defined hereinbefore, conpound
of fornmula (XXI1) which is condensed, in the presence of

trinmet hylwbwgiomdidam 5 with a conmpound of fornmula (XVII1) PCTEPS3/@®2(K 111)
(R2)mA in which Zla R2, A, n and in have the sane definitions as the
conpound of formula (1), to yield thg conpound of formula (Ug), which is a
particul ar case of the conpound of 10 formula (1): Nhg) 1 ( (R2)---~
(Z)n/NN, RL Yiar OO in which Z1, , RL, A, n and in are as defined
her ei nbef ore, conpounds of formula (Ifg) constitute some conpounds of the
invention, which are purified, appropriate, according to a

conventional purification tec , ch ar E}g#ﬁ separ at ed, where
appropriate, into thei Megjffe sonefs acc g to a conventi onal
separation techni que, an ' nverted, where appropriate, into

a pharmaceutical | y-acceptabl e acid or base, or

addition salts thereof wt
into N-oxi de thereof. 23- Amethod for treating a living body afflicted
with a dihs e vvhﬁr tﬁg i.nhibition of type -13 matrix netall oprotease is
i nvol VB ™M Tl 8 ?@"efi TERREIGf adninistering to the living 20 body an
anount of a conpound of claiml1 which is effective for alleviation of said
conditions. 24- A nethod for treating a living body afflicted with a

di seasempehrt pbprmplani@khwhichgs condeasadninihg paesches of Bimehylalyariniym,t j s,
o) teo%g@)%i%%g&&%hio??&%ﬂ(}g{/ﬁgases, i nfl anmatory bowel WO 03/076417
| E '

R A, (XVIID)

in which Z;, Ry, A, n and m have the same definitions as the compound of formula (I),

to yield the compound of formula (I/g), which is a particular case of the compound of

10 formula (I):

ﬁ /g
SEOaild

in which Z1, Rz, Ry, A, n and m are as defined hereinbefore,

compounds of formula (I/g) constitute some compounds of the invention, which are
purified, where appropriate, according to a conventional purification technique, which are
15 separated, where appropriate, into their different isomers according to a conventional
separation technique, and which are converted, where appropriate, into addition salts

thereof with a pharmaceutically-acceptable acid or base, or into N-oxide thereof.

23- A method for treating a living body afflicted with a disease where the inhibition of type
-13 matrix metalloprotease is involved, comprising the step of administering to the living

20 body an amount of a compound of claim 1 which is effective for alleviation of said

conditions.

24- A method for treating a living body afflicted with a disease selected from arthritis,

theumatoid arthritis, osteoarthritis, osteoporosis, periodontal diseases, inflammatory bowel



87 di sease, psoriasis, nultiple sclerosis, cardiac insufficiency,

at heroscl erosis, asthma, chronic obstructive pul nonary di sease,

age-rel atwo ogmeadhar degenerati on, and cancers, conpri singPCriPozoRp7 of
adm nistering to the living body an anmount of a conpound of claim1 which
is effective for alleviation of sai q conditions. 5 25- A pharnaceuti cal
conmposi tion conprising as active |ngred| ent an effective anmount of a

compoupd as cl aimed |n,cl |m1 al.one jn conbination with one or nore
phar ned¥aEs: LSS pelinetn "é(’%i’c,‘ial?dl%lpéuf@FleE%}fs laH‘gF%SC lepasis, asthmar et i cal

Corrpoaib%!rﬁ’dil\/‘é%ﬁilﬁbndrﬁ dis@%e”@ée‘%@atéﬁ m%tﬁhf‘&e%gn a3k R c%?‘s @?ﬁx*)ﬁﬁgg

i ngredi ent an effective anbunt of a compou a|ne in'c

t oget Hbe Sbmp Dﬁ admaigeringlio the lizingedyrac eatduotdl %yeompmpmladﬂ odaimxkivpichris s or
carri er Al&? % rfeutl cal corrp05|t| on useful in the nethod of C aim 23
corrprleg ﬁtév for BlieyiIghen g RGPS ef fecti ve anmount of a conpound as
claimed in claim16, together with one or nore pharmaceutically-acceptable
exci pients or carriers. 28- A pharmaceutical conposition useful in the

net hodSofA mha@mmezlgca@ﬁﬁmpﬁrlﬂ@ COIPARS 9wactiys mgn@ch@rmaer@ffeatmveeam@w pfe anount

of a 8 H:E)%HH c(fa{n% gIDICnalﬁ'l al %l%g? S&Q qgt hgrhbl\ﬁ‘attl& ﬁhorne ' Snore

pharnace ticall'y-acce |'e" éxci’pren carrrers. of a conpound

accorqjhlagnao@uﬁlaallymc&eptsimeidipiem&@paarﬁe:son of a medi ci nal product i nt ended
for treating a disease involving therapy by inhibition of type-13 matrix
nmet al | opr ot eases. 20 30- Use according to Claim 29, characterized in that

the d'z%e%fx‘halrﬁl aBG 'édn%osﬁf&ﬁ‘lﬁ%?irﬁthe%étﬂé& bt élau e@‘?ﬁoﬁrﬁﬁﬂ AsSactive

ost eopor ost's, peri odont I seases, I nflanmmtory psori asi s,
mul t i ghgrediehesrosfifs:tive amduaicofi nsarhpdunid en claimed hea:lamll,emtgsnhsx; wahtolnma’r chronic
obstructiv ul monary di se e-rel ated macul ar degeneration, and
thncermoreppa '#@@graﬂ?erﬁ’&%ﬁ%e’@llgiﬂﬁﬁ SOCAHfSr act eri zed i n that the di sease
is arthritis. V\D 03/ 076417 PCT/ EP0O3/ 02277 88 32- Use according to Caim
30, characterized in that the disease is osteoarthritis. 33- Use according
to d @7mA3pharrhesudictleconyedition uskfw it the nistheheClagmrA3eaomepirising aerachivet i s.

ingredient an effective amount of a compound as claimed in claim 16, together with one or

more pharmaceutically-acceptable excipients or carriers.

28- A pharmaceutical composition useful in the method of Claim 23 comprising as active
15 ingredient an effective amount of a compound as claimed in claim 17, together with one or

more pharmaceutically-acceptable excipients or carriers.

29- Use of a compound according to Claim 1, for the preparation of a medicinal product
intended for treating a disease involving therapy by inhibition of type-13 matrix

metalloproteases.

20 30- Use according to Claim 29, characterized in that the disease is arthritis, rheumatoid
arthritis, osteoarthritis, osteoporosis, periodontal diseases, inflammatory bowel disease,
psoriasis, multiple sclerosis, cardiac insufficiency, atherosclerosis, asthma, chronic

obstructive pulmonary disease, age-related macular degeneration, and cancers.

31- Use according to Claim 30, characterized in that the disease is arthritis.



WO 03/076417 PCT/EP03/02277
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32- Use according to Claim 30, characterized in that the disease is osteoarthritis.

33- Use according to Claim 30, characterized in that the disease is rheumatoid arthritis.



