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The increased lysophosphatidylcholine content of oxidatively modified LDL is also

35  thought to be responsible for the endothelial dysfunction observed in patients with
atherosclerosis. Inhibitors of Lp-PLA9 could therefore prove beneficial in the treatment
of this phenomenon. An Lp-PLA> inhibitor could also find utility in other disease states
that exhibit endothelial dysfunction including diabetes, hypertension, angina pectoris and
after ischaemia and reperfusion.

40
In addition, Lp-PLA inhibitors may also have a general application in any disorder that
involves activated monocytes, macrophages or lymphocytes, as all of these cell types
express Lp-PLA,. Examples of such disorders include psoriasis.
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in which:

Rlisan aryl group, optionally substituted by 1, 2, 3 or 4 substituents which may
be the same or different selected from C(1.¢)alkyl, C(1-6)alkoxy, C(1-6)alkylthio,
hydroxy, halogen, CN, mono to perﬂuoro-C(1_4)alky1, mono to perfluoro-

30 C(1-4)alkoxyaryl, and arylC(1-4)yalkyl;

R2 is hydrogen, C(1-6)alkyl which may be unsubstituted or substituted by 1, 2 or
3 substituents selected from hydroxy, halogen, OR5, CORS, carboxy, COORS,
CONR7R8, NR7R8, NR5C0R6, mono- or di-(hydroxyC(1_6)alkyl)amino and
N-hydroxyC1_g)alkyl-N-C(1-)alkylamino; or

35 R2 is Het-C(0-4)alkyl in which Het is a 5- to 7- membered heterocyclyl ring
comprising N and optionally O or S, and in which N may be substituted by COR?,
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7- menber e&ﬂ@qw@@&%y Wydrq&ygﬁalmﬁNa %QNWR NBR onal Iy

substit ut BRIGORO, ), NR T8 NR IS MR G, tremotts patﬂlmm Gays) blrkylmdmametoor

glr ;}c ‘é( s é@ﬂuﬁﬁk‘%‘f f:ﬁlﬁ@i}qaﬁd.%)ﬂ?éh@ lto 7%&13]@@& K&éﬂécyclﬁ(ﬂn Lgﬂql)'j" % 1Re
L, ot Ll o it i B
per f | uor o€f sy 353”@6?@;/8313&??& figm B}‘Idfgxy’théloge t? I’I n | s
opti onal | ¢ONR RS or NR7RS, for instance, piperidin-4-yl, pyrrohdm 3-y1 orR 1s a5-to

membered heterocyclic ring optionally substituted by COR3, COORS, CONR7RS, or

25  C(1-6)alkyl optionally substituted by 1, 2 or 3 substituents selected from hydroxy,
halogen, OR3, COR5, carboxy, COORS5, CONR7RS8 or NR7RS, for instance, piperidin-4-
yl, pyrrolidin-3-yl.

In another aspect Z may be:
30 NOg;
SORY, SO2R9 or NROR? where R? is C(1_g)alkyl;
ORY, SRY, SORY, SOZR9 or NRSR? where R? is hydrogen or mono to perfluoro-
C(1-6)alkyl;
ORY, SR, SORI, SO2R? or NROR? where R is C(1-g)alkyl substituted by 1, 2
35  or 3 substituents which may be the same or different selected from hydroxy, OR3, CORJ,
COORS, CONR7R8, NR7R8, NRICORSY, aryl, heteroaryl and a 5- to 7-membered
heterocyclyl ring, which aryl or heteroaryl is optionally substituted by 1, 2,3 or 4
substituents which may be the same or different selected from C él 6)alkyl C(1-6)atkoxy,
C(1-6)alkylthio, arylC(1_g)alkoxy, hydroxy, halogen, CN, COR COORS3, CONR7RS,
40 NR7R8 NRSCORS, SO)NR7RS, NR3SO9R6, mono to perﬂuoroC(1_4)alky1 and mono
to perfluoroC1 _4)alkoxy, and which 5- to 7-membered heterocyclyl ring is optionally
substituted by COR3, COORS, CONRRS, or C(1.¢)alkyl optionally substituted by 1, 2



substituted by COR5, COORS, CONR7R8, or C(1-6)al kyl optionally substituted
by 1, 2 5 WD 03/042179 PCT/ EP02/ 12505 or 3 substituents selected from
hydr oxy, waloeget79 OR5, COR5, carboxy, COOR5, CONR7R8 or RRTHEP02/12505

i nstance, piperidin-4-yl, pyrrolidin-3-yl; or RLO where R10 is C(1-6)al kyl
substituted by 1, 2 or 3 substituents which may be 5 the sane or different
sel ected from hydroxy OR5, COR5, COOR5, CON 7R8 R7R8 NRSC$R6 aryl,

het er oar yor Jsubstiusats sdectedrinhdydioyebdpesy ORN, ar\?ﬁﬁb FAPRT, or

het er oar yCONR RSt droR TR Y, foripstahde) piperibin-4kyl, pyrralidm-34ylsubst i tuents which may
be the sane or different selected fromC(1_6 al kyI C 1- 6) al koxy, C(1_6

al kylthio, ary -6 r.0 n R7R8,
NRLRS, NRscmek%é Rﬁ%p g 1@% ﬁ%smh‘ehg% 258% %g& and
MNo 150 p@pfsmngpbdlmren} a¢lreisd fromdy dray; QR 5CORs clyl
ring is 011511{5@0)11 muﬁwrodryheﬂalﬁﬁtﬁim&mmﬁﬁtermﬂm wiichatyl @) al ky|
opt i onal |%§‘d df)h%galﬂysu%sutateﬁ'b 3, SUbst 4 bupatenselact dy be v saligdi oxy,

E?%ggiglum@wm gﬁi@@%ﬁ&@ R%@ﬁ%&%%ﬁ gﬁgﬁﬁwc"c

opt i oral | NR: S%Rﬁt mbad tdyerfliodC pz;)aﬁqé ahé miona dmperflaetosil egplkgamy dr oxy,

hal ogeg R%h mqm&%e@&%]y %c %n ’nﬁlﬁi@%ﬁ?&uwumgmﬁ% b)f GDRSng)R:Q_' .

pi peri di nz 7 ding Wshbstitited BY 9V4 8P3 ituei&Blected] $ro i's
ONREP: Coi- il St % i

28; chlz,l' gf %a]@g(alé 5 Q ysi % W& 0&&%7 1‘]?)¥ 1nrst%)r(1¥d nitro,

di - N-C(1 _ﬁ)pah&mvaym, pyx@qudl@)s@rlkm@ xsar m?@eln@;@d h@i@@cwlcmg@ﬂ@m%er eof ,
or aryslC( éltfémltéﬁqasycoaﬁytébk%mmVRS hﬂth W1 GCplietgl b dabstituted by 1, 2

heteroaryl C{ 1 %ﬁ'][ehl%él ted P% %3; Sarcqﬁxﬁlcg}bgg} CoeRbEoxy
et 52252%‘9@?%% ofmwaw P '4Tygtpé’H°B§1 T RTS8 ihen 2

i ncl udes whemXyis C}hﬁmmaCyla)ﬂdeCer- ring, said ring is preferably

sel ected from benzyl pyridinyl isoxazol yI pi peridinyl, pyrrolidinyl and
ED:TQS | Ny ‘51 id lné(a %ﬁﬁ'?} '[ﬁ%‘o Afo apﬂlpmr# alkﬁaxmﬁb@m 41ry1, aspect
2- (di et hjfe Fhoﬁfb giki!f) o) %%)Cgﬁjﬁ’ ib(l @l Q sPid X“er%-érf‘gét hoxy,

3- (pi peri di WIQ(-lae)albﬂl@p@WC(l 1-|6iiﬂ
(5- net hyl Usﬂ%ﬂlb@ﬂedihewr()dyely Vg)alkoty npidmllly)wbsututcﬂ by Q(NGW,I@Dﬁyto 7-
benzyl oxy K% wgml?gﬁﬁmfmé&w (1 dg)at Kyy.! am nonet hyl ,

(pyrr?%l din- 1 y th I ) 35 nethyl,
2-di ethyl am noet h

2- (p rrolidin-1- et h 3- dleth opr.o0
3- (pyrrol Whﬁrlil-z._lnyi/“)dﬁﬁ h3te( |}‘6%/FfZ Wf?%é m}grlsﬁ e?‘?fa&y Rk
mor phol i néopr gy, ppadmylasxbmd)ly'l Pirepidpyh,ipgimoliding] gnsiraprpholgto, particularly
3-(4-norp HJehﬁﬂl)ypﬁrﬂphﬁb hbting¥ | | be appreciated that conpounds of the
present inventiOn may conprise one or nDre 40 chiral centres so that one

or nore stere

st er ed? soﬁ%?@?%;f%?%%g%oﬁﬁ%df B’Fmigy g)gpr Flaim tnq%r?oqpr%gg’gyrrpﬁses all
2-(dimethylamino)ethoxy, 2- (dlethylammo)ethoxy -(piperidin-1-yl)ethoxy, 3-(piperidin-

1-yDpropoxy, OCHrCO,!Bu, (pyridin-2-yl)methoxy, (5-methylisoxazol-3-yl)methoxy,
(1-methylpyrrolidin-2-yl)methoxy, benzyloxy, hydroxy, OCH2CO2H,
dimethylaminomethyl, diethylaminomethyl, (pyrrolidin-1-yl)methyl, (piperidin-1-yl)
35  methyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, 2-(pyrrolidin-1-yl)ethyl, 3-

diethylaminopropyl, 3-(pyrrolidin-1-yl)propyl, 3-(piperidin-1-yl)propyl or 3-(4-
morpholino)propyl, particularly 3-(piperidin-1-yl)propyl or 3-(4-morpholino)propyl.

eridi di met hyl am noet hyI

It will be appreciated that compounds of the present invention may comprise one or more
40  chiral centres so that one or more stereoisomers may be formed.

The present invention encompasses all stereoisomers of the compounds of formula (I)
including geometric isomers and optical isomers (eg. diastereoisomers and enantiomers)
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i ncludi ng geonetric isonmers and optical isoners (eg. diastereoisoners and
enantioners) 6 WD 03/042179 PCT/ EP02/ 12505 whet her as i ndi vi dual

st er eoi sowers/0axa at ed such as to be substantially free offCrlePomiises
stereoi sonmers (ie. pure) or as mxtures thereof including racemc

nodi fications. An individual stereoi sorrer i sol at ed such as to be
substantially free of other stereoisoner (i uregﬁ refera%y be

i sol at ed whethet dsdndiviske! stergnisemessisatted sy S|t@§% syhs tl&H/x feealjBe PREl y | ess
than 0. 1%tefeoisbiefst (e pufs) of eOmBaTERE sherf prichating rac@eictraodifictinpeunds  of

ngg}f!sﬁo(() cﬁ \H&Yal @ﬁke%tlsohféé ‘ri]’s{b‘??tﬁci gl?}:ﬁ\é@ E@iéenﬁtgiéfaﬁﬁﬁfy ed &Froifer sieﬁ‘edi‘ﬂdngefr lel'?he
comnmpou ndspBrF IBPW’fﬁ gbl aé?%%“r Lé@a@ 1%ai rrgl I[%feq%lgl Eer%gkhglrgqgi m Xt ur es
t hereof . esperipliydass thea 106 dlezatey Sﬁﬁ%tlsqmﬂ%@r%eﬁeﬁ%t ances, compounds of the

present invention may include a basic function such as an am no group as a
substi tue@ertaﬁlé% Qﬁa%scofffb!ﬁﬁﬁlh@l')%la Bkt ﬁﬁoﬂé’iﬁ@e\tdﬂalftwtﬁilnaﬁd: ﬁ)rﬁﬂdlIttwﬂ)lrbeS alts,

in particyl o phatimeeitical eng%g%e&gg,ga%g&adgtﬁutom% ATREGHhbRAL Y

accept abl &" esSCr | gSst gig ey,
Monkhouse! Ofmu@ﬂhﬁ”h‘?thgcqs mdlj!'ﬁ)ﬂ? tagi@mexs Qs n@?ﬂ'}’l’i heeel nay be for med from
i norgami ¢ and organl c acids. Representative exanples thereof include

mel eic, f W‘H‘H& rappfd BROZM Lthat 1836~k Bhstancea oulﬁls!Qﬁ ith® pesent invention may

g;ggsgg,vgeram e fﬁgct”%tsﬁﬁﬁgs L-p{ﬁ b @%@Wktﬁﬂéﬁtogh& badfthbons

pal mitic, mab’é’@dlﬁ‘i‘ffbto OEP)?E@IE} itiog salts. B ﬁ‘fe& S?H%%Pgﬁﬁzfl Be acid,
benzenes uPhamiaceutipatlp herepebid salininsludehog diesseihe VBefgﬁ’yBr&hﬂﬁYoﬁﬁ% sul furic,

cycl ohexyhsstkhameCs. RRAPBET,197R66, D10 iSackeildanay Betfonnéd frbm inppasci at ed
that in S%ngofggﬁlc%@ﬁﬁg Rte?{égaﬁﬁtm xgtn R RESFIRMAd ANBRL fu?ﬂadlabfenzbfbd ude a

carboxy group

e t.g form
salts, | ASGOERIE; R?Eﬂoé? SBT’F&?W&@@@F Z%PT’%?? Feﬁ?&‘&?%gggfé{?'fset gﬁﬂ&%‘éu’tl cally
accept abl acetiz} propiomid, taitarizssaligylic citde @luaais, Bsparsiss gearipalNts, itagpric,
Monkhouse, 1y2;011£’|1>a;[1mnoﬁ@rlzolc FRitatnic Surothdl®: aci®befizenesnifosiz), psoluersisulfenial kal i

et al ,zéal ?/’S’dl%yﬁlgn SR Hﬁﬁ&f&%m&&%&wml ﬁfﬁ)thle%dHﬁ@ﬂ abRKkei n, the

term Tal k ar ternms such’as "al koxy" includes all strai ght
chain and branched isoners. Representative exanples thereof include nethyl,

30 et hyl, Tnwitkkappreciatesd theabimsomeringences,, coweum%f [the pregenb ifVgRtion MAY ¢ y| |

n- pentyl andude hexydxy gritiess aisddtifventeiSuch tiwboxegroupsamgy be nesfdge §01'm)salfl§nl ess

?t h%W' se i Mleﬂqr pifriROSicAly RicEptable GalisA NERhAGufitAlg aﬁb@tlﬁtbﬂﬂ saueﬁrw%utmﬁnlg up_
o) n r

Waen Qﬁcgf’ge“f?n%ﬁgyﬁg h@1@§%$ Hr?e 3 f&?ﬂ% Sy EW] 6@fgl| ?(F:)I | cy

het er oar or?ﬁ@ fered sakg mddydy %,lh@ LR F@Fsrﬂg}cmfﬁ 8 S‘P‘BWI“ anﬂlp(??aé?lﬁ%‘l %t or

het er oat ons each sel ected from oxygen, nitrogen and sul phur. Each r| ng may

have fromyndPuséd hbfclf ehedelm "BIkOT afid sinhil téir8REch 4 "alkioryCincludbesler oar onat i ¢

[ 09 Yot IRl ACkG AERTRRINE R %prééeﬂ&twé B #886r hEak eikfte term
het er OC (iEyl ift-‘f)ropylr ;ﬁfpropy n%utyl sec-butyl, s0- gut?x utyl, z- penpﬂ and n—hexyl

When used herein, the term "aryl" refers to, unless otherwise defined, a mono- or bicyclic
aromatic ring system containing up to 10 carbon atoms in the ring system, for instance

phenyl or naphthyl.

35
When used herein, the term "heteroaryl" refers to a mono- or bicyclic heteroaromatic ring
system comprising up to four, preferably 1 or 2, heteroatoms each selected from oxygen,
nitrogen and sulphur. Each ring may have from 4 to 7, preferably 5 or 6, ring atoms. A
bicyclic heteroaromatic ring system may include a carbocyclic ring.

40

When used herein, the term "heterocyclyl” refers to, unless otherwise defined, a single or
fused non-aromatic ring comprising up to four heteroatoms in the ring selected from
oxygen, nitrogen and sulphur and optionally substituted with up to three substituents.

7



fused non-aromatic ring conprising up to four heteroatons in the ring

sel ected from oxygen, nitrogen and sul phur and optionally substituted with
up to thrwe oswolaretuents. 7 WO 03/042179 PCT/ EP02/ 12505 Sdirteebt/y250he
heterocyclic ring conprises from5 to 7, preferably 5 or 6, ring atons. A
fused heterocyclic ring system may include carbocyclic rings and need only
include one heterocyclic ring. 5 Wen used herein, the terns "hal ogen" and
"hal 0" i riviitabey thé besetonclicafrigmompeisesiromiie Taneeferplaiora Garag pfomsr & chl or o,
br ono aanut;d@ldﬁteré@ﬁB@ gz ¥tom nhdy ihdludocddboayclierisgsemd riebd bnlylieclpdeesrent
|nvent|omegeggé§fﬁ ﬂ% conbi nati ons of substituent groups referred to

her ei nabove G i‘{ep esent ative conpounds of formula (1) are:

N-Met hyl -2-(2-(2-(2 '

- di f 1 gor o\yhemyseﬂéxerwm thetetmms dhalegeny Padn hadp risplude {ingring, ghlgring,bromine and

qui nol i n-lédmb)mdt\lﬂ(lélm( dslbra, btanos mmabbty,lrpdpentysre)joenzyl )acetami de bitartrate;
2-(2-(2- (2 -Difl uorophenyl ) et hyl ) - 4- oxo- 7- ( 3- (di met hyl am no) pr opoxy) - 4H qu
i nolin-| met h I am de

bi ar 1 atlb® CRERRITROY et iR T I R bREFbAAGE

ethyl) - 7gfwlﬂpsae&rr@sléphww@b<h‘tﬂun- | -yl )-N-(4-(4-

triflmoronet hyl phenyl ) benzyl) acetam de; 2-(2-(2-(2,3

-Difl Uor%é}ﬁéh\éht)aﬁ@é‘&’érhpgur{dgbﬂfdﬁhthydlﬁd}bnoet hoxy) - 4- 0x0- 4H qui nol i n-1 -yl ) -

N- et hy| M%?ﬁz@ - bf(ﬁ%mhm?ﬁhﬁﬁeﬁ Hifianiokales. 20
2-(7-(2- . Oro AR J—: ) - 4- 0x0- 4H- qui nol
in-1-yl)

7-
I n ﬂ . ;ﬁ{)a/ z?] 8 -
°! T? QSL?%ZN%;@@M NOQ4,- —tr1|fluoﬁlhéie_ﬂ{ylphezzgijenz;%f?’y{armdcg,g%tallr:tratg %%%%Oﬁ Fatn- |

NY met hy| -NeNIethyla242-(3- (Zj&ddﬂ]mrﬁwpwé@twl) Bentzgthaetnarinelin i d)-My--e-
2- ( 2- ( 2- (t2iflaefdinidthydplomyBbezyBtahgthtnide; oxo- 7- ( 3- (pi peri di n- |

- y|') pr opoxy)-¢2itd, 31miNedropheryl)eth§l)-7-(2-dimethylaminoethoxy)-4-oxo-4H-quinolin-1-yl)-
yl)-N rretxh}ihetﬁh(m& 44 5iflhdroRlMyRhbNYI M) Lbamidd Digeeitem de bitartrate;
tert. 25) ( 22 -(2- 13h alpﬁloethox )-2-(2-(2,3- dlﬂuoro hen l)ethyl -4- oxo-4H—qu1nohn l-yl?- -

But yl = r|f uor onet hyl phenyl ) b

i)
enzyl) - o ﬁ hat e;
creyl ), S gg i %%9)%%4?§@§¥1%ﬁ§§(.nonn-
| -yl - N-Nrfaethyr Ny@(4-tqt “‘?IPP]F %cet am de

hydr ochl 02—(2}@2 (@@-Dl uorophenyl)ethyl) -4-0x0-7- (3 (plpendln- -yl)propoxy) -4H-quinolin-1-

2- (2-32- (B)- -BF-Biefhlylid @plemifluprmhfhylphenyBbensyhydetamida bHartatoy | et hoxy) - 4- 0x0- 4
H qui nol feft- Butyt $12-(DH B tdifhhiordblehyl)dthyl))- 1 {(Nea dietifiyorpimetiyiphisaylzydnyylac

et am de; N—meth 1-aminocarbonylmethyl)-4-oxo-4H-quinolin-7-yloxy)acetate;

2-(2-(2- (24 ié QR oBRMYI L4 o, -(71< oL ie el i F=qRinoliNet- Fm\y) 4- oxo0
bﬁgrq;‘g{‘&' Pﬁr Eﬂﬂ—tﬁfl o?xﬁtﬁmn 062&95 %aﬁs&&x&m@&wﬁ benzy! ) acet ani de
3-dif QJOI’ é% ? P & }9 th quaml@'y]ﬁ}ethqw LR s

(4-trifl u‘d)‘PB?rliiR ?faPPF IPhin des_ (2 2,

3-difl uor%‘@ré?frfﬂ ﬂ 1> p )q7u(1n6!|eﬂwlpyrfyll inng-y eéle -4-0x0-4

pi peri di nquinglin- 1ﬁﬂ)(M—I(thka(I4déﬁ@ﬂmmmbﬁwmh?nylﬁ@ﬁﬂwafa@@%ﬁﬁ@éﬁﬁp{ artrate;

2- (2- (22{2-BeBzyloxy-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo0-4-quinolin-1-y1)-N-methyl-N-(4-

- D f | 3501 opiheiib)chdiylphehypeiayicefarpidie; 4H qui nol i n-1-yl ) - N- et hyl - N- (4-
2-(7-Benzyloxy-2-(2-(2,3-diflucrophenyl)ethyl)-4-oxo0-4-quinolin-1-yl)-N-(1-ethyl-
piperidin-4-yl)-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(2-(2-(2,3-Difluorophenyl)ethyl)-7-hydroxy-4-oxo-4H-quinolin-1-yl)-N-methyl-N-(4-
(4-trifluoromethylphenyl)benzyl)acetamide;

40  2-(2-(2-(2,3-Difluorophenyl)ethyl)-7-hydroxy-4-oxo-4H-quinolin-1-y1)-N-(1-ethyl-
piperidin-4-y1)-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(2-(2-(2,3-Difluorophenyl)ethyl))-1-(N-(4-(4-trifluoromethylphenyl)benzyl)-N-methyl-
aminocarbonylmethyl)-4-oxo-4H-quinolin-7-yloxy)acetic acid
2-(7-(Dimethylaminomethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo0-4H-quinolin-1-y1)-N-

45  methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(7-(Diethylaminomethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-yI)-N-
methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
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uor orret hyl phenyl ) benzyl ) acet am de; 40

-(2, 3-Di fl uorophenyl) et hyl)-7-hydroxy-4-oxo-4H qui nolin-1

N- ( Iwetonpk2179 PCT/EP02/12505
in-4-yl)-N-(4-(4-trifluoronethyl phenyl)benzyl)acetam de bitartrate;

/-\3

I uorophenyl )ethyl))-1- (N—(4 (4-trifluoronmethyl phenyl)benzyl)- N net hyl -
ocar baqypRIYAninéne)St (Q aliflverdphehgiethylp-dtdxo-4-guinolin-1-yl)-N-

(Di ”&hﬁYNE{m(@QﬁﬁHﬂ)hﬁ 1 glfae%z g dcetagfiaphiemhpet hyl) - 4- oxo- 4H qui nol
' ) %D{Eﬁ{‘ﬁéﬂnn%lﬁfeﬁlyﬁ s A pA ﬁmﬁ@ﬁﬂwmﬁﬁy h)&%mhhﬁ‘éﬁhﬁﬂylﬁﬁ-

B fgrgwggg i TR gy o

t —et@yl%(fbé%m YOrgmeRdy

i e 2H(7-(@hperishimed Hinyetiyl)-2-(2: ’A‘zé ‘hﬂﬁ‘PTQBf#QSWHEWVD)“e‘?’IW‘Iﬂ)I Qunpkig- LD nol i n
N- ethy]hNI(4N4(tﬁﬂﬁdrometﬁyﬂplmnyllhlmnhylbqﬂa@nyd€) bissrirgte) acet ami de bitartrate;
Di eplryl(2mwinemsidiyindetRylf-2-@223~diliibrophaptetiyl))eoky-HH-qimoln- bibeNi nol i n
Zit Bt ND(40@IYInfmbf<ﬂne(tﬂylbﬁérfyl)ﬁ@fz@msée‘ﬂaﬁxﬂh eitydiaeenzyl ) acet ami de

Py —(7 1eth ilgg:{?oethyl) ﬁ (2-(2, dlfluorophen Dethyl)-4- ox{cgy ?I;Ieuhn;)lh? 14yl()))1(\1o 4H qui

o g(%g (( i 4r s n%f Fad i gy SRR %ﬁ%toﬁﬁ‘ldﬁ)-

met hy Nymethy }ZN &-@- t&ﬂPPH%‘? E’T?g‘ly bazyDgceiamyde, PUMALE; nol i n- ¥
| 10 ( 24143@113 ylmmm )-Bier O pb%@@tam)&eom IIaTq}lI@Iléfl 3t
- ( 2- DimettyhN- @M%mﬂmydmetﬁylpﬁer(y?)b@lﬂi)MQﬁm@pIbetﬁma}eet hyl ) - 4- oxo- 4H qui nol
- Y1) 2718 (PR dlidin-N-{I¥préphi)- 24(24(m6¥chmmbpﬂqnblbﬁwl)%em®y4ﬂﬂumohmldysl)-
rt rat N’:-meth —N-(4 (4-tnﬂuoromet Iphenyl)benz gl)acetarmde bitartrate;

t ro 20203k DLbRYUIE drigtar-Shiaui nol |
(¥ g go) Fmi,l}}l heﬁ%ﬁﬁ%@ﬁ% ﬁﬂ'ﬁ&@’l&l}zﬁlﬁ:&éyl )acqe]q[lam dfeuy&
hy
| -

ip lzd - Y DPIoBY R @ h%“-‘fo)xethym g ﬁﬁ inoljo-1gbs
gpro HytNT(ﬂT(ﬂléFgﬂ%IP Egﬁ %lﬁ’\é(égg rt r tey
7 ( 3- DR @I@hﬁlﬁ@pmwm»l) %( Q difiudgo P 'aPlPI 151 5R6- 41 qU| nol
-1- I ) - RhethybN(A- (MM@H@thylth)bﬁ%’mmi |b)taﬁwt<y lapdcet am de
E ?r % aE 8.(7-(3-(4-Morpholino)propyl)-2-(2,3-difluorobenzylthio)-4- oxc;?%H—ciu)mohrrll ll-)yl)j\l-
INE2 et hy 0X0-4Hq
i nol | n- | Er')}% %ﬁm@iﬁg #fﬂok@?&ﬂ%ﬂhﬁ @1&%@%@@%@%@% ) I;meinzyl ) acet am de
itartrate; 2-(7-(3-(Piperidin-
| ) propyl)-2-(2-(2, 3-difl uorophenyl ) et hyl )-4-0xo-4|—I—qui nolin- | -yl)- 20
e
- (
|
|
- (

~

\IQ)_\IJ_"‘I\)('DVN‘—'
= 1
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Q

‘in

r
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TSINT'N
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thyl - NPfe‘feﬁé&ddm;fdwnds a@et hyl phenyl ) benzyl ) acet ani de bitartrate;

7- 6@~ (Bi( 9%' gig@}i -% )%R%?Q)d- -(% 4 alﬂﬁlgro%henyl)ethyl)—4 -ox0-4H-quinolin-1-yl)-

fluoro ol i

R Dol hacsbds bisaprc ang
¢ somonft e Tt s e e
-N- et hydethyd-(NH4- %mﬂddrmnethymhhwmhmma;céjmmdplh)ydm@hhmdde bitartrate; and

475 R IR Lk e e
- (

ZQNZ<gE oo I\JZ

ol

ydr ochl oride. Preferred conpounds are: 30
7- ( 3- ( Bimperthaltompoupidy pf thp prdsed-ifgentin 3indiafticutar spimpayndse figrmuladhaee 4H qu

i nol i n-1 - yAdndedHr6t du¢lin Phérdadcdutical Edrbisysaromt iy WilhBevhdepaoad thaeihey aricdeh
bitartrat %roﬁ@e% in substantially pure form, for example at least 50% pure, more suitably at least
40  75% pure and preferably at least 95% pure (% are on a wt/wt basis). Impure preparations

of the compounds of formula (I) may be used for preparing the more pure forms used in

the pharmaceutical compositions. Although the purity of intermediate compounds of the

present invention is less critical, it will be readily understood that the substantially pure

form is preferred as for the compounds of formula (I). Preferably, whenever possible, the
45  compounds of the present invention are obtained in crystalline form.

I\)j_l\)l\)vl\)

9



2-(7-(3-(4-Mrpholino)propyl)-2-(2,

3-di fl uorobenzyl t hi 0) - 4-oxo-4Hquinolin- | -yl)-

met hyl - NNWo-064421179 f | uor onet hyl phenyl ) benzyl ) acet am de hydPogtiPorixses 35
Preferred salts are the bitartrate and hydrochloride salts. Since the
conmpounds of the present invention, in particular conpounds of formula (1),
are intended for use in pharnmaceutical conpositions, it will be understood
that they are each provided in substantially pure form for exanple at

| east 50% h%om%'fﬁae%&ﬁp%*ahas S thls8RwdntidR arkitfoRil fo anstalisebesghty at | east
ok pure (g ggyecggow SIS SIS ol PSR A FAREA Ll prlntiBInOTPOUNTS of

forrrula(

t he
phar naceuttystalling grgstyst-t T @Veml?rh@ﬁgl%eft Yi&thig dT'Sl SngeOSIuC{‘ ﬁ?léf?tﬁ%ﬁ‘gflié“%o npounds
of the pseseof the nompoursls of thik eseniden My be s:rystlallmpd or teecryssallisadyframder st ood

that the %lpeﬁltt@éﬁdtzﬁhi W€ Tn b@oH0akés witef Eiyahtion nfagrbetfbenad mm.unds of

formul a (l Pr ef ¢ the present
i nvent i on Ilth {lgllilne d%ithlm&ré%%(g{ ﬁt&gﬁl%b-@h‘?ch ﬁgid’gﬁg%z 157)187% CT/ EP02/ 12505
When sorre“m‘talf"r‘i’é VaHAYS Gﬁ’d’ém@fo PR lil’ﬁ\?é%(the gi Y PERREYCE F°C st al | i se or
are re- chyphiisiticnedn bdditions djffeicot apstellisation condiliens mey lesd ye theifpmaztionon may
be pragenpf dhffefe’ﬂﬁpol@fn\éﬁﬂ}ﬁé forie op e6&alline pIbdustsi I‘T\IM"hlva'((jtldnn?d:lu?IMSA/th ftsn its
scope sucl, ounds of this invention
may be crys?’afaﬂ g’?in r&l?g&gééyés?tth?fl s@g ?% Sﬁnﬁ%gg{ar@nts containing water. In
such cases water of hydration may be fornmed. This invention includes

wi thin it Sompopedssi shepilesans invention e anhibitars ofihielenzgne Bpgisoislsasseeredi ni ng
vari abl e phaxghblspasé PIiAtanday sih #¢ exhiected thye pf weds sesapyuith as
| yophi4i S 19151ar fnrlB@@étgi ??mf :ﬂhért)@ié%ﬂ&s Cﬁlyasltu?th&' a% Bldt Mer&BRAKE | Ffé@&t”ay | ead

to the fo of crystal i ne products.
This i nveH’cVFB‘ﬁor} WSVlﬁlﬂégcﬁ?’Pﬂ?#?ftfgm'ég@ég aqF rb Vn%r phl%:/ forrrls of IOt heu

conmpounds of formula (1). Conpounds of the present invention are inhibitors
of the enTyeeompfaids of Ebrmudsdparedhtabitorp hblysbytiosprasidylaRol{eprefa®ipn dpd as
tS:’Jggt are f, f’l %iéjn%lﬂ ﬂlﬁ%@é?oﬂé%?so' Have Q%Eﬁé?éﬂ,a blication R bihy Gidbrabr t%lﬁt lhm(\algsent

| nventy on BioyFHER e S%b%raax pif 3&%%1893%0@@ @%&GS‘ 5peted éﬁn 4?‘}%
corrpoundsP@?tOlﬁ%@fﬁ,ﬁ ter ischacgnia apﬂ KDsTEgPe. By f‘lﬁ‘i‘g ai@emay

pr oduct i ohaveya gdnpraPhplicatidn imagnyt disarddrdhas na\rqimsriwiamadgmmnazbnﬁpm(imat| on in
any di sor deth dnBthe h&twatyy &5t exA8pRIA Q8diabh & comdifond sidhai, atledbscRXGsAe

ather 0scl Gl.R8ks otﬁergesaﬁéns {Mﬂ%& a0 1 AR GeRRC L AR] il%ns of

i schaem a 0 unds 0 may
a gené? al t}&dﬁﬁli“é&? izg‘e‘é?f’ﬁséﬁlg‘%‘ﬁfijé'?y‘?ﬂél Tflﬁ%fl%ésthlﬁf”& BREIEY?Dn i n
conj uncti unurymsdphlseamtmﬂwhmlm inflemmsagignpl e in addition to conditions
such as atherosclerosis and diabetes, other conditions such as rheumatoid

arthritis Fuﬁé)ér%éghcdti%% ﬁ{H@fg%l}f dfs%{fﬂ& EHaPﬂﬁzonfes ggtlvta&% RERIcHHeS, ‘iﬁ;ﬂ:r@ﬁla es

Al zh ,
Cepsi s aREISIOREhAS G PEHEES roll DR APrOnLe ﬁﬁﬁ‘%%seﬁwﬁsgfﬁﬁfél e

any dB@or iwludermnserigsasiol ves acti vat ed nonocytes, macrophages
| ynphocytes, as all of these cell types express Lp-PLA2. Exarrpl es of such

di sorders Acggrd-ir&‘hb, Y48 FRSIR 'adStlcB the present invention provides for a method of treating a
disease state associated with activity of the enzyme Lp-PLA7 which method involves
treating a patient in need thereof with a therapeutically effective amount of an inhibitor of

35 the enzyme. The disease state may be associated with the increased involvement of
monocytes, macrophages or lymphocytes; with the formation of lysophosphatidylcholine
and oxidised free fatty acids; with lipid oxidation in conjunction with Lp PLA7 activity;
or with endothelial dysfunction.

have

40  Compounds of the present invention may also be of use in treating the above mentioned
disease states in combination with an anti-hyperlipidaemic, anti-atherosclerotic, anti-
diabetic, anti-anginal, anti-inflammatory, or anti-hypertension agent or an agent for
lowering Lp(a). Examples of the above include cholesterol synthesis inhibitors such as

10



Accordingly, in a further aspect, the present invention provides for a

nmet hod of treating a disease state associated with activity of the enzyne
Lp- PLA2 woab/osatrhod i nvol ves treating a patient in needPCh@mpewi2snéth a
therapeutically effective anmount of an inhibitor of 35 the enzyne. The

di sease state nmay be associated with the increased invol venent of
monocytes, macrophages or |ynphocytes; with the formation of .

| ysophos phiatins phicisidants suethas mrbusiob depufin sensitisersy calgivgschagpel qnjagppigts,

oxi dat i onapdartPhiflanGiibteny driigssutlp aPNSATRC t Exdniples ofcagents tfor loweondhep(aal

Slysf ;J_nct ! gﬁlud%%e%ﬁ%%gﬂ&?h&gatés%sm&aqmm @VR)_QDBW\%D?%/%%ﬁO, wf? ﬁ8/28§191 in
reating n S onbi nati on wi an
anti-h pe?‘?‘fg&gggﬁﬁ : @mp%ﬁf %%@3@??@% ﬁ%%%gél - di abetic, anti-anginal,
anti-ihflammatory, or anti-hypertension agent or an agent for |owering
Lp(a). Exanmtfesredtombmatibotteripyotillde tohudead neouiposyhohibs ipseseniintsintions such
as 19 VO QxﬁQét_%tln?QTEQt/aFﬁQa&é%mamo&haﬂas@@fcmédter@mb%ﬂhg agamnlais probucol ,
insulin sensitisers, .calci a S, . = ory
dr ugs sucwcitgcfemiogm&%%ﬁ?%%%%ﬁ%% L O %abﬂ?@ﬂ@ﬁﬂﬁ{%gj%ﬁu D he
ani nophos fifih@segeiasd to Busr4d 2. \ipsy2sian sstra %;'Zggelj‘?o BgPa8P11  and
WD 981@83adminSyterpl ar substantialyShe sdii¢ fime oBelediffargnt tiden apeatlimgietheconmbi nat i on

t herapy Wgdistrein bh'@eph§siefana conpound of the present invention and a
statin. The statins are a well known class of chol esterol |owering agents

and include atorvastatin, si.nmvagrstati.n, avastatin, cerivastatin,
f| uvast at MU“SME gef fombipagen 8’@532’2' W |b§gﬁer‘ésfé1f AEETPEY ioﬁéﬁggﬁ?{{.
r osuvast atriventidsandanZantiediahetic Pigent:onan agsaHn Sensiiseh @s coroaaihers dispasg ihe
subst gt i alaor cali® STARBthtforBiabstical WitHif efietisst pregaredaoapodidifor aset Wigh a

011 ooVl et 106 o b oy 1
agent or Szrﬁgl(g%)‘? 4% '@S}?Hdefée gﬁ%ﬁr@as;ﬁgg?qmm@gagléclﬁagrgsig HRZ0H8; or
cause of @bvandid GladiSangling), tiwglifazang Midpieglgazonepr ef erred conpounds f or
use with a conmpound of the present invention include the PPARgamma

act i vah or g e eﬁtf@ﬁs%?ﬁ;% cofAb8GER d thPrBenbiivemtidn 26 sl alifigniSteiedad @ne

153 e R S ST

troglitazdRBdd , , use, th %ﬁ@ s of the
present | BWESE peRECh R EhABRACPRECAhERIPOSE Wy ANNNSING 2 compoyad of rndiaal
conposi t i pharmboeutjzay ectepiableantriaryoptiveally witk ope owindessqthéntherapgutict her

aspect, a pRAbERESHH £ ste@BOS ddtioMiabe@PY i sing a conpound of formula (1)
and a,.pharnmaceutically acceptable carrier, optionally with one or nore

2 . : S :
O 2 2 Y B0 PP B BB, o2 o
oral or paretraadnirsinationgiras g seppositoryspatigiphotor ool pdmpdsteationl arly f or
oral adm nistration. Conpounds of forrmula (1) which are active when given
orally Ca@o@%ﬁ@%ﬁf@frﬁﬁla?@ witlcH AfUbER wh pifSPERIE caY b REmuBHIRENSI ons or
emul sions,. t; S, capsul’és and l.ozenges. .

30  liquids, f%r exam;?[g Syrups, suspensions or%mulsmns, tablets, capsules and lozenges. A

liquid formulation will generally consist of a suspension or solution of the compound or
pharmaceutically acceptable salt in a suitable liquid carrier(s) for example, ethanol,
glycerine, non-aqueous solvent, for example polyethylene glycol, oils, or water with a
suspending agent, preservative, flavouring or colouring agent. A composition in the form

35  of atablet can be prepared using any suitable pharmaceutical carrier(s) routinely used for

preparing solid formulations. Examples of such carriers include magnesium stearate,
starch, lactose, sucrose and cellulose. A composition in the form of a capsule can be
prepared using routine encapsulation procedures. For example, pellets containing the
active ingredient can be prepared using standard carriers and then filled into a hard gelatin

40  capsule; alternatively, a dispersion or suspension can be prepared using any suitable

pharmaceutical carrier(s), for example aqueous gums, celluloses, silicates or oils and the
dispersion or suspension then filled into a soft gelatin capsule. Typical parenteral
compositions consist of a solution or suspension of the compound of formula (I) in a
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liquid formulation will generally consist of a suspension or solution of
the conmpound or pharmaceutically acceptable salt in a suitable |Iiquid
carrier (swofoaw4axanpl e, ethanol, glycerine, non-aqueous PCITEPNL/1250Dr

exanpl e pol yet hyl ene glycol, oils, or water with a suspendi ng agent,
preservative, flavouring or colouring agent. A conposition in the form 35
of a tablet can be prepared using any suitabl e pharmaceutical carrier(s)
routi nel ystersledqiienus curigpar parenterally acdeprahiel qil, ferrexampleapivashylene gk carriers
i ncl ude npAPEE)IYTrSlidana Ieithins batkb oilloasésare, oils Utitasaivehy tieeoluionsen A

conmposi t1 gbﬁhifi&% Jéﬁrtﬂélplfe SnstiftRed v Bh G20ithfle sAVERZL BribS i EintiRidichtit.
encapsul at nﬁﬂroce ures Ig(ﬁlrg.exarrgl e Eel | et s (fotrit al Ql'a?ﬂ thq%l.s%{.{,é/e

i ngr edi ent "4 B&P%qsgsﬁrf@&n HOR CUPRIREA P GO CRP YT G OHR A HER 5168 nt 0 a
hard del avhen abmipistered i this wass wath akinding an¢{psbrisating agentsyyeh ahRel¥meEan be
prepar ed glstdlg gehyins oi taoh duttg@tarotiee daw inedtingoaagetable(w synthefic wxmspk &taqueous
guns, celluloses, silicates or oils and the dispersion or suspension then

filled into.a . soft gelatin capsule iC teral it
const st oY e Spidibp dS Bt Stosd fHnf Qlen BT S pEER e o 1
WD 03/ 042umibfoperl phministyativy contersipreferRilydsrm 1255PP e @pd ormaranesral | y
acceptbl siministrafion centaing peferably étony0.¢ e 24 nyg) of o compbynd efithe fyrmudd THone,
l'eci t hi n, TRS @GH) dosRd rePfmenSOAREad patiBhiBNBE, ifviedMmpld) @n 9ed] dosedst can  be

| yophil i sgq,and; HEH o epANSE tLaBly Mebeet 15L il B Y inkpdnoBL O L0

d traeron - Tk # | e Lo af ipound of
Formul a (YOPCURNES; & BEPHEUENHRBrPREH GRS brecnir ODRF RIRigtaby BRVSERDi ndi ng
and/ or | ub incgaticd2S mgeof the nempamdud]thaforinola @), theatompoyed heing sdwinigecda

but t ef5 or 1 @f H@mek Q¥ a1 tunablyeleé MRS wily bé Adihinistetdd € aqeribdlos .

Pr ef er abl ‘é’é{%ﬂ oOC{HQl%ﬁir,tt’oP%ka%@lé fbrlﬁ%éeg%&)ﬁﬁ)réor m such as a tablet or

capsul e. sage - ’uni r-oral admnistration contains preferably from
1 to 500 ng (and for parenteral 10 adm nistration contains preferably from
0.1 to 25Angprdiog taadiostpooasss Af a cerapdundraf fernguly (I) nipy de pagpageddysaa@ing@gi nen
for an adid coapoeidtoffepmile (IL:or exanple, an oral dose of between 1 ng and
1000 , preferably between 1 ng and 500 ng, or an intravenous,
subcutaneous, or intramuscul ar dose ofpbetween 0.1 ng and 100 nyg,
preferably between 0.1 ng and 25 ng, pf the conpound of the formula (1),
t he conpound being adm ni stered 15 1 4 _t+tyes per day. Suitably the
conpounds will be adm nistered for peri conti nuous therapy, for
exanple for a week or nore. Acglrdi to st process A a compound of
formula (1) may be prepared by re@tti iban‘vaci conpound of forrmula (I1):
X

200 WY Z CORH (Il) in which W Y, Z and R1 are as hereinbefore
defined, 25 with an am ne conpound of br@llHi (rr1):  R4-R3- CH2ZNHR2
2

@y
in which W, X, Y, Z and R1 are as hereinbefore defined,
25  with an amine compound of formula (III):
R4-R3-CH,NHR?
()

in which R2, R3 and R4 are as hereinbefore defined; under amide forming conditions.
30
Suitable amide forming conditions are well known in the art and include treating the acid
of formula (I) with the amine of formula (IIT) in the presence of a coupling agent such as
1-(3-dimethyl-aminopropyl)-3-ethylcarbodiimide (DEC) or O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU) in an aprotic solvent such
35  as dichloromethane or dimethylformamide (DMF).
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(i) in which R2, R3 and R4 are as hereinbefore defined; under am de

formng conditions. 30 Suitable am de form ng conditions are well known in

the art awo odneldiodde treating the acid of formula (11) w tPoTiEPe2/82%0he of
formula (111) in the presence of a coupling agent such as

1- (3-di net hyl - am nopropyl ) - 3- et hyl car bodi i m de (DEC) or

O (7-azabenzotriazol-1-yl)- N, N, N ,N -tetranethyl uronium

hexaf | uor Apoogebad ef {oraTld) () maybeapadilyipsepsstdfsom acgemspopdingegster of

di chl or ongfanervy: di net hyl f ormam de (DVF). 12 WO 03/ 042179 PCT/ EP02/ 12505

A conpound of fornula (1l1) may be readily prepared froma correspondi ng
ester of formula (I1V): 0 RL WY ZA

Y and Rl are as hereinbefore defined, A is Z as herei nbefore defined or
group convertible to Z, and R13 is |, for exanple ethyl or
t-butyl, by treating wth a de-esteéxifyi , for instance, for
t-butyl, trifluoroacetic acid.g1l0 Itllwil] preci ated that renoval of
R13 nmay be carried out as a separwte 3ieép, an acid of formula
(1), or a salt thereof, for exanple t I«glsodiumsalt, is isolated or,
alternatively, that the acid of formul&@'¢l1), or a salt thereof, is forned

fromthe internediate ester (1V) as acgrgl minary first step, prior to
reaction with an am ne of formula (III))2. 15 Thus, according to anot her
process B a conpound of fornula (1) can be prepared by (a) treatird§h

compound gf wheh™W! R, Y1l R4 4rb agheleigbéford dafined, 2Y&NE at herbimbefore defimpdond of

(11 or shetoiefudfible bRbaBiess M Sulol éﬁ‘?gﬁpﬁé@@? P e e

|
formng cO#diaqessieriyigs ageH: &ri‘@tﬂc%ﬁﬂrn&‘#@’ uotr%g}é%?cé “of formula (1V)

may be readily prepared by reacting an amdine of formula (V): RIW'NH 2

25 (Mo i n wilisehpBlecritdl iaemonsl JTR1Simbebocerictedutned separate step, so that an
acid of formula (II), or a salt thereof, for example the sodium salt, is isolated or,
alternatively, that the acid of formula (II), or a salt thereof, is formed from the
intermediate ester (IV) as a preliminary first step, prior to reaction with an amine of
formula (III).

15
Thus, according to another process B a compound of formula () can be prepared by (a)
treating a compound of formula (IV) with a deesterifying agent to form a compound of
formula (II) or a salt thereof; and (b) treating said compound of formula (II) or salt thereof
with an amine compound of formula (IIT) under amide forming conditions.

20
When X is N and Y is CH, the ester of formula (IV) may be readily prepared by reacting

an ElH'lldlIlE Df fcIIIlula‘ ( )'
2

25 V)
in which R1 and W are as hereinbefore defined,
preferably as a salt thereof, for instance the hydrochloride salt,
with a compound of formula (VI):

13

| "CH CORL3 2 5 (IV) in which W X,

a



preferably as a salt thereof, for instance the hydrochloride salt, wth a
conmpound of fornmula (VI): 13 WD 03/042179 PCT/EP02/12505 0 O ONY ZA |
CH2 CO2RY®B ogN¥#2179 i n which ZA is Z as hereinbefore defi nedCorEPa2/gpseup
convertible to Z, and R13 is as 5 hereinbefore defined, for exanple ethyl,
under standard pyrimdone ring formng conditions, in the presence of a
base such as pyridine, to give an internedi ate ester (1V) which can then
be converted into a conpound of for a (Il), for instance by treatnent
wi t h agueous sodi um hydroxi de. 10 Al tlernatively, when Xis Nand Y is CH,
the pyrimdone ring may be formed @y r g a conmpound of formula (VII):
0 H2ZNHNY ZA | CH2 13 CQO2R ( | ich ZAis Z as herei nbefore
defined or a group convertible 5 8 as herei nbefore defined,
for exanple ethyl, with an acyl chloni de conpound of the formula (VIIl): O
RIWa 20 (Vi) in which RL and W areCéhk herei nbef ore defined; under
standard pyrim done ring form ng congli '\:{ms, in a solvent such as benzene,
or via a two step procedure by trea nt with pyridine, followed by a
suitable base e.g. NaH in 25 DW, followed by treatnment of the integvied ate
so formed with an acid e.g. p-toluene sulfonic acid in refluxing toluene;
to give an internedi ate ester, (1V). which can then_.be onv d into a
conpound H?Whﬁhr%,ur‘g?@%?q l)“?relf‘g?f"\(erfgﬂé‘ﬁégr §OUP SORYREHRIC f@ 2’0‘1 fe%]ﬁés sodi um
hydr ox§ deherkihbefore defined, for example ethyl, under standard pyrimidone ring forming

conditions, in the presence of a base such as pyridine, to give an intermediate ester (IV)

which can then be converted into a compound of formula (II), for instance by treatment

with aqueous sodium hydroxide.

10  Alternatively, when X is N and Y is CH, the pyrimidone ring may be formed by reacting a
compound of formula (VII):

0O

(VI

15  in which ZA is Z as hereinbefore defined or a group convertible to Z, and R13isas
hereinbefore defined, for example ethyl, with an acyl chloride compound of the formula

(VH):
0

o

20 (V)

in which R1 and W are as hereinbefore defined;
under standard pyrimidone ring forming conditions, in a solvent such as benzene, or via a
two step procedure by treatment with pyridine, followed by a suitable base e.g. NaH in

25  DMF, followed by treatment of the intermediate so formed with an acid e.g. p-toluene
sulfonic acid in refluxing toluene; to give an intermediate ester (IV) which can then be
converted into a compound of formula (I), for instance by treatment with aqueous
sodium hydroxide.

14



WO 03/ 042179 PCT/ EPO2/ 12505 When X and Y are CH, the overall synthesis of
conpounds of formula (1) is illustrated in the follow ng schene: OO0 14 14
R QRC'XHWa)3m402C~ 1 1 ONY ZA RWR WNY Z (X) LCOORCI/EPK/)2503 X)
COOR13 (b) 00 XMX1RLRWN NYZA WNY Z COOH (1V) LCOORL3 (d)
R4-R3-CH2NHR2 (HI) O R111~ 1 i WNY Z O(l) R2-N*11/R R 5
Referring to the schene, the key internediate (1V) may be synthesised by
renoving the 3- ester group frominternediate (1 X) wherein R14 is

C(1- 6) al kifhen S0inEXARPCEL B FRAI Hbthedls oflé bs 6t teemumh®rieilkttates it Bu
(step b).tl%}) orrreglsaéeee(IX) is formed fromthe 2,6- dioxo-1, 3-oxazine (X)
and esterhf l?%ﬂl)tr frent with a base, for exanple 1,8 18§

di azabi cycl o[ 5. ¥. O] undec-7-ene in tetrahydrofuran of, NaH i
Al ternatively reWis S and X Bn@:Xgre C) t hePsPat
i nt er medi ategil\\/) |is illustratfed ip the foH-ew-ng %che ;
PCT/EP02/128 N Z’l A (e OHR- & 00 R TN

COOR™ (X1) (X)  “~COOR"™

l (b)

0O

0
0, S,
L

DIVF.

03/ 042179
24111) (f)

)

w N Y Z

13
@  COOH (v ~ COOR

an)

0]
0L
R1\WJ\N Y/ Z
SIS
3 4

4.R3. 2
" l R4-R3-CH,NHR

Referring to the scheme, the key intermediate (IV) may be synthesised by removing the 3-
ester group from intermediate (IX) wherein R14 s C(1-6)alkyl, for example by heating in
diphenyl ether where R14 is tBu (step b). Intermediate (IX) is formed from the 2,6-
dioxo-1,3-oxazine (X) and ester (XI) by treatment with a base, for example 1,8-

10  diazabicyclo[5.4.0Jundec-7-ene in tetrahydrofuran or NaH in DMF.

Alternatively where W is S and X and Y are CH, the synthesis of intermediate (IV) is
illustrated in the following scheme:

15



OO0 R(NE OO~INNYZAR-XCI A
COOR13 Referrring to the schene,

synt hesi swo obp421¢¢ d cat al ysed cyclisation

WNY Z COORI3 | (1V) (XIV)

the key internediate (1V) nmay be

of i nternedi at @CTXIPV)/125b%r

exanple by heating with trifluoronmethanesulfonic 5 acid in dichloronethane.

Internediate (XIV)
conpound of forrmula (XV):

group, for e | e chloro brono, in the p
potassiunfkgégzggloxide ||n a soIveWg)such
| nt er nedi at FET)y Aby +eaetimen

conpound ofof\or(?rul a (Xil) in the presence
N, N-di i spropyl ethylam e in a sol vent such

is formed by al kyl ation

i medi ately followed b§ tre@divent with an al kyl at iHhg agent for
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(XV)

in which L is a leaving group, for example chloro or bromo, in the presence of a base

such as potassium tert-butoxide, in a solvent such as N-methylpyrrolidone. Intermediate
(XIII) is formed by reaction of Meldrum’s acid with a compound of formula (XII) in the
presence of a base such as N,N-diispropylethylamine in a solvent such as N-
methylpyrrolidone, immediately followed by treatment with an alkylating agent for

15  formula (XVI):
L-R1

for example 2,3-difluorobenzyl bromide.
20 ‘

(XVD)

Conversion of ZA to Z typically arises if a protecting group, or a group which can take
part in subsequent reactions such as coupling reactions, is needed during the above
reactions or during the preparation of the reactants. The conversion of ZA to Z may be
carried out at different stages in the synthesis of the compounds of formula (I) depending

25  on the nature of Z, including as a final step.

ZA may be, for example, a protected hydroxy group. Suitable protecting groups are those
well known in the art which may be removed under conventional conditions and without
disrupting the remainder of the molecule. A comprehensive discussion of the ways in
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10 ZA may al so be a group such as halo, for exanple chloro, brono or iodo,
whi ch can be converted to Z at different stages in the synthesis of the
conpoundswofo3feinul a (1), including as a final step usingComPomi2sohe
general nethods for functional group transformation described in the
literature provided that the nmethod chosen is conpatible wth the other
functional groups in the nolecule. Functional group transformations are 15
wel | knowwhich grdm;)sanaty lnptoteced ded arthveld forcléaying the resnbimg Quotpetedhensi ve

Organi ¢ Fa\akivE 18 leiveh Ok Bor BxampleorioRdciva &rod $n Ofgdhic @kﬁzist@k'ywo
Cormr choncfife apdt cﬁﬁ@u@ﬁﬁg Fliey LR el ¥brk, ek, 16085)

Corrprehen3| ve I's (Perganon

Press, OxPafigul 3497‘933 MWP@HE%WEPW%FECHZV?anSformt| ons, R C.

Lar ockS (VCH Publishers Inc., New York, 1989). Sonme 20 representative
exanpl es @hud, hedosdifs BT QstOzﬂccb @ndedfanesa @hene bz@re'psrehaiyo are

shown in I ’ R8 -~
S th v M@;Ju% t%g& W?m &fgﬁnﬁg@‘/@ga ol tolsBpovdNRERE -~
(\ (XXI )FIO‘PCNRg% DR S‘@& ?‘3 pppfa '%‘é 8‘?%%%“&9% wth
part-structure (XVI1), in V\:hl ch ZA is bromo or iodo, can undergo

paI | allb UrTZé&hay MSE&Be & @talpi sagh W hidlo onytansgil@ctierne branmo brabdo,(whith ¢9n beher e

cyi ab Ui QSantl%rsr%ﬁ?éME bf )he%ﬁfp%uﬁlﬁ]of(ﬁﬁﬁﬂa . xidative

cI eavage or. e n& y oxi dati on
t

bhihg R
with osni H’r‘f*}‘{ egr?:?)ﬁ fré“éal SFBHSB\%@&%’;% }ler%a?rﬁ]eﬁf%nd? %drg% O P Rodat e (st ep
i), fornstrapsfenmpsion descsibed i theditoradre previzly she methed ehpser scompatible n
coupl i ng ofith(t/bthgr fwntthorel ggdupaimuhbnbhg:uiﬂesﬂ(nxmoﬁal grhiupéxanbfprmSingils are
CoMpPOYNAS e '}nﬁ@h%‘th%pari ﬁld(aﬁ%’@ééa%g inl Br fndfaficd @'91‘3151%%915.91%901%%%8 e

i nt er medi

t I
NHR7R8 anzéll ””%fwt"gg{iﬁ‘f% gg@aﬁ{’"‘%{ﬁ%’% éd\é éggll??%gt?ﬁ?ace ey %h%g%? Iagjr ide ef%omJ :
(XX), in GHpeterBcience LtdyDutord4997b Covpreasnsy Osgrsiic ?éﬂ'zaffml

r educt i onaid/WsDaOtar @erppana Hressn®xfird,di9GP)% agKKbyiprdimnsivd Qriduer ex arrpl e,

| onger ch@#&hsf&%&bﬁyﬁr@&ﬁa& G PbBIHekyIMPENER Y&E, DIgopakbadi um cat al ysed
coupl b gn{epreselatkflp Ye antél%Mflt) sto %Bn%%agé%i ot rg%’fﬁ a@:g thQ%OZA 4 l?a[?o , and

subsefue another process D, a
conpound 8oYibinyhe NWHWCH@(B%%‘F res § corrpound of formula (1) in

which ZA is a group convertible to Z by functional group transformation,

constituting another aspect of the present invention. Ij\H/\
S 0] N n NR'R’
.___*

I | pZ CHO (XX)

noY Y n )
jfj\ (XVII) (X1X) \ | AN
(XVII) & v M

S XX1)
758
Y % NR'R® Y/ NR'R

(XX XX

OH

25  Thus an intermediate with part-structure (XVII), in which ZA is bromo or iodo, can
undergo palladium-catalysed coupling with vinyl stannanes to form (XVIII) where n=0, or
with allyl stannanes to form (XVIIT) where n=1 (step h). Oxidative cleavage of the
terminal alkene group of (XVIII), for example by oxidation with osmium tetroxide
followed by treatment with sodium periodate (step i), forms an aldehyde of part structure

30 (XIX). For the case where n=2, coupling of (XVII) with allyl alcohol gives (XIX)
directly. Such compounds, in which ZA is (CHy),CHO, in turn represent versatile
intermediates. For example, reductive amination with an amine of formula NHR/RS and
a reducing agent such as sodium triacetoxyborohydride forms (XX), in which Z is
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10 It will further be appreciated that conmpounds of fornula (1) nmay al so be
prepared from other conpounds of fornula (I) using conventional

i nt er convwOIBOM1IPY ocedures (process E), constituting yet paTiEPOY/ISp5 aspect
of the present invention. The follow ng Exanples illustrate the invention.
15 18 WD 03/042179 PCT/ EP02/ 12505 Exanples The structure and purity of the
i nternmedi ates_an npl es was confirnmed by 1H N n LN near al |
cases) mé@Hg})ﬁd&Fg]ﬁé) Byreduciiap W?@%eﬁ P ah/‘%bo?sn@%@jt Ing %@#‘%’{N 5

| nt er medi axanple, longer Bhaimsubstitientotrareeaieientlyde forpdby patirdipgr-eptalysied

per manganabgplingdf GlyndSGnIXOIT), washiakl dédis bromeot iodo ésteyBr arlhsubseqaentef | uxi ng
sol ution of; éf% Egbfﬁ) nitrotoluene (10.1g, 46.75mmol) in pyridine (80m)
and wat er F 0 ? e suspension was filtered whilst hot and the resultant
yel | ow sol uti on was 10 evaporated_to about 1/4 vol une. Sodi um hydroxi de
(2M 20ni Thuagcentding ta arptherproenss Iy p spmpgundpiteanyla () maydbempyepagid{feem et o
renove anyompduimhaf-farmmulh (Do whiheZA hat grome nwiveetible tolh by Swictibhd groves
acidified. w le;%;g@o it j of tiRMedehEni&fient ant solid col |l ected
and dri edtﬁéirll%er re héé&e}%ﬁ%irtlggg‘g?tge{%ﬁgtﬁf or drb?he title conpound (5. 72g,

50% . 1H NVR (d6-DVMSO) S 7.79 (1H, d), .,7.98 (1H dd), .8.23 (1H, .15

| nt er ARdi & illfprtherrherpppregiatechibat comppoupdyeffopnila (D mayatsoRePry areqb\g)gr& ution
of i nt er medieatempbunds o8 fyrnids Qbusimg Jonamuticnal jnkarednyerseinoprocasiiees (PIDOEAS) i n
et hanol ( §rdbhsii@nd9@taS8rthe dspdt ok thePreséSfinvediionl cooling the sol vent was
evaporated. 20 The residue was dissolved in diethyl ether and washed with
wat er, saturated sodi um bi carbonate, dried (MJSO4) and the sol vent

evapor at edhe solgwing fixemplesiiysiratedap BIYRRION 7. 09g, 929% . 1H NVR (CDCL3) 8
1.35 (3H, t), 4.39 (2H, q), 7.65 (1H, d), 7.78 (1H dd), 8.00 (1H d). 25
Internmedi ate A3 -Ethyl 2-am no-4-bronobenzoate. Et02C- H2ZN 1 a Br A

m xture of internmediate A2 (7.09g, 25.9mmmol) and iron (14.5g, 259mvol) in
10% aqueous ethanol (250ml) was heated to reflux for 6h. The m xture was
filtered through celite and the resultant solution evaporated. The crude
m xture was purified by 30 chromatography (plug of silica gel) in

di chl oronethane to afford the title conpound (4.53g, 72% . 'H NVR (CDC 3)
81.37 (3H, t), 4.32 (2H, q), 5.77 (2H, br s), 6.73 (1H, dd), 6.83 (1H, d),
7.71 (1H, d). Internediate A4 - 2-Am no-4-bronmobenzoi c acid hydrochl ori de.

18



HO2C 35 H2ZN\a Br Sodi um hydroxi de (2M 28m ) was added to a stirred
solution of internediate A3 (4.53g, 18.6mmol) in dioxan (150m ) and water
(22nl) amaiotobe4xiesul t ant sol ution heated at 75C 19 WO 03,0AAPTH12505

PCT/ EPO2/ 12505 for 4h. After cooling the solvent was evaporated and the
resi due suspended in water. The mxture was acidified (conc. HCO) and the
resultant solid collected and dried to afford the title conpound (4.29g,
89% . 'H Hi&nplis-DVSO) S 6.64 (1H, dd), 6.97 (1H d), 7.59 (1H, d). 5

I ntermediate AS - 7-Bronp-1 Hbenzo[d][1, 3] oxazine-2,4-dione. |\ ONBr H

Phosgene 0% t ol rimﬁgl ution
ot or B8 cturmng%ﬂ%f &%&%ﬂ@m%?%te?‘%gﬁ&ﬂﬁaﬂp%&f irfhefiby i s
contl nuedatdn pegly af @sesjgnzg%gpgﬁgﬁpscwgg G ’Eft ci"‘fl e
conmpound (2.96g, 98%. 'H NMR (d6-DVMSO) S 7.33 (1H d), 7.42 (1H, dd), 7.83
(111, 1), IiferigediateAls)-4-BamnoRmitnebemBopcid0o. 7,  117.6, 126.4, 130. 1,
130. 7, 14P94&: 7 and 159.2. Internediate A6 - Et hyl (7-brono-2, 4-di oxo-4
H benzo[ d] @gxam n-1l-yl)acetate. 0 ~ Br a Br YO 15 Oet Ethyl

br onpacet atez(4mn Br 36. 1mol ) was added dropwise to a stirred sol ution of

i nt er mredi RossSn (PSriddigzan®6 (A9v6g | 187 suneb] diwasaided pypastings aver 8b t¢ 7 réfhiking

43 f’m % sd1BtOf omIH?MJnDZZ RitfotSthdrdi (10D gté(%hol@ﬁn idifRé (%Enlpgmd/wstel?ig B lmrﬂued
and t he r%ﬁ&aﬁﬁ %ugPeI%igl %Y% Sfﬂ;mgdwﬂ & ?g"‘m‘ g %&lel% Sla Phe ti tl)e
conpolthd eYapgratghigaboutangotame 01‘.1 Bzii%ﬁga Cgil}e q), 4.91
(2H, s), Foldtor &tﬂracthdl)wﬂl?dﬁﬂhy@ &thlg:r (@) renrove4my Mromp -2~ nutwt@ucmdhfat e A7 -

t ent - But Weré&lﬁé’dﬁ‘[ﬁb £blabR W&@ BMhl)frea'vﬂ o@mteﬁld:(coﬁc } afthe Ydsulkantan i ce
g?gi)g?sfggéllid &ﬁle? Bﬁ&'g_h%‘ er§ X d §E tﬁ1e c%?n gﬁfg:’sr 7 0‘;@62& dor
an argon Q%Pms% @@ﬁf‘l (Slé ﬁa@e?%ﬁg "mol ). After a

furthé¥ 15 min, ii- butyllithiun(18.7 m, 46.8 mml 2 5Min hexanes) was
added dr opyfesmediatI A3 NI EGyl £Bromo-2-nitrobenzoate

EtO,C
Nop\sr
A solution of intermediate A1 (6.9¢g, 28.05mmol) and sulphuric acid (conc., 10ml) in
ethanol (80ml) was heated to reflux for 18h. After cooling the solvent was evaporated.
20  The residue was dissolved in diethyl ether and washed with water, saturated sodium
bicarbonate, dried (MgSO,) and the solvent evaporated to afford the title compound
(7.09g, 92%). 'H NMR (CDCl) § 1.35 (3H, t), 4.39 (2H, q), 7.65 (1H, d), 7.78 (1H, dd),

8.00 (1H, d).

25  Intermediate A3 — Ethyl 2-amino-4-bromobenzoate.

HN Br

A mixture of intermediate A2 (7.09g, 25.9mmol) and iron (14.5g, 259mmol) in 10%
aqueous ethanol (250ml) was heated to reflux for 6h. The mixture was filtered through
celite and the resultant solution evaporated. The crude mixture was purified by

30  chromatography (plug of silica gel) in dichloromethane to afford the title compound
(4.53g, 72%). "HNMR (CDCL) § 1.37 (3H, 1), 4.32 (2H, q), 5.77 (2H, brs), 6.73 (1H,
dd), 6.83 (1H, d), 7.71 (1H, d).

Intermediate A4 — 2-Amino-4-bromobenzoic acid hydrochloride.

Br

35 PN
Sodium hydroxide (2M, 28ml) was added to a stirred solution of intermediate A3 (4.53g,
18.6mmol) in dioxan (150ml) and water (22ml) and the resultant solution heated at 75°C
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reaction tenperature below 10C. 2, 3-Difl uorobenzyl brom de (11.08 g, 53.5
nmmol ) was added dropwise 20 mn |later, then the mxture allowed to warmto
anbi ent twopenaxiore. 30 After a further 15 min the reacti ®OTMAPRY/IRSES WaS
poured onto a m xture of water (150 ml) and glacial acetic acid (10 m),
extracted 3 tines with ethyl acetate and the conbined extracts washed with
saturated sodi um hydrogen carbonate then brine, dried (MgSO™) and
evapor at efortdh. Afjesicoolingihie sokvhniomas eygperplesl ape itheeresiing suspenderyn water. The
acet at e- | nghiurP®hd Qidifigd(@n2OHVD B3 kAR I P dEdli¢ id@ afkb dri¢de afford the
conpound , | 97 R e dd§:[?§]) (9H,
s) 2. 8423&%%%"3”4%% %9’48@ I?%{00 (ﬁﬁb , )3§%t55h ?\g@ F;azlgg d% 7(‘)1519(3H,

I nter te A8 - tert-butyl
(7 Br oho- 2- (2- (2, 3-di f | uor ophenyl )ethyl )-1- 5 et hoxycarbonyl - 4-oxo 4-H
qui nol i n- Intéknediat@AB0xy1-Bi@moil-BbenzoM[1,3Poxazine-2,F-diéhd: OEt
1, 8-Di azabi cgcl o[ 5. 4. O] undec-7-ene (9.1m, 61lnmol) was added dropw se to a
stirred so i of internediate A6 (10g, 30.5mmol) and internedi ate A7
(9.52g, 38, in tetrahydrofuran (100m ) at OC. Stirring was continued
at roomté’n‘pﬂraturé’for 18h. The 10 solution was diluted with ethyl

acet at e, sat ur at and t he
sol vent e Bscgcg? W%ﬁ?e&’i %mlﬁg&a% ngécf&%g&%%ttgﬁ Sﬁllrrécfgolutg ) /
et hyl acetrie@ediase Af@rlde: Wedmmo] énél%ﬁ (galp »9“1@@“2‘3 gaHon IIIPE %3 ‘3 S
1. 33 1¢ 3Hsolvgnt iasGRap&@teds) aff@rdglie (id¢compound. (996g29$%)n) H MM (dsIPVISE), 4. 94
(2H, br sk,7.33 Q% @),1242 gﬁﬂdd ,837(14R df, 31I11,87ot)1H ? £ (iR (dddMS®)A901H, d) .

i

e R Bl g i b > oL uoropben T oros

Internediate A8 (9. 3g,
16.9mmol ) in diphenyl ether (30ml) was heat ed to reflux for 20 15min. After
cool i ng pénteomediate AddedEthyli(t-hwmedutdiane-4ddihienzeldlll Sdoxadithl-ylaretatet i on.
The crude pfoduct was purified by chromatography (silica gel, petrol /
et hyl acet afford the title compound (2.8g, 37% . 1H NI\/R (CDC13) S
1.31 (3H, (2H, m, 3.05 (2H, n), 4.32 (2H, q), 4.86 (2H, s), 6.25
(1H, s), & 93°7 14B(3H, m, 7.42 (111, d), 7.49 (111, "dd), 8.29 (1H d);
M5 (APClI+) fo (ML) 450; C21H1879Br NO3 requires 449. 25 Internedi ate
AL0 - 1Ethyl (2e8t2-(2, 3- di f1 uorophenyl)ethyl)-7-(3-
di et hyl amue BE&GRoaketaty {4l B3R xand)watidaed dfophidd thaceirad golution of

intermediate A5 (8.74g, 36.1mmol) and diisopropylethylamine (7.5ml, 43.3mmol) in N-

methyl-2-pyrrolidinone (50ml) at 0°C. Stirring was continued at room temperature for

18h. The solution was diluted with water (150ml) and the resultant solid collected and

20  dried MgSOy) to afford the title compound (10g, 85%). "H NMR (d6-DMSO) & 1.23

(3H, t), 4.20 (2H, q), 4.91 (2H, s), 7.41 (1H, dd), 7.81 (1H, d), 7.94 (1H, d).

Intermediate A7 - tert-Butyl 5-(2,3-difluorophenyl)-3-oxopentanoate

Gy IX

To an ice cooled stirring suspension of sodium hydride (1.96 g, 49.1 mmol, 60%

25  dispersion in oil) in dry tetrahydrofuran (100 ml) was added dropwise under an argon
atmosphere tert-butylacetoacetate (7.4 ml, 44.6 mmol). After a further 15 min, n-
butyllithium(18.7 ml, 46.8 mmol, 2.5M in hexanes) was added dropwise maintaining the
reaction temperature below 10°C. 2,3-Difluorobenzyl bromide (11.08 g, 53.5 mmol) was
added dropwise 20 min later, then the mixture allowed to warm to ambient temperature.

30  After a further 15 min the reaction mixture was poured onto a mixture of water (150 ml)
and glacial acetic acid (10 ml), extracted 3 times with ethyl acetate and the combined
extracts washed with saturated sodium hydrogen carbonate then brine, dried (MgSOy) and
evaporated to a yellow oil. Chromatography (fine silica, ethyl acetate-light petrol) gave
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F FI1 I / We COOEt A mxture of Internediate A9 (0.43g, 0.96mmmvl),

3-di net hyl am nopr opyne (0.41m, 30 3.8mmol),

bi s(tri phwoyBpkagphi ne) pal | adi un(11) chloride (0.07g) andPcomper/(25)5 i odi de
(0.04g) in 1,2-dinethoxyethane (5m) and triethylamne (5m) was heated to
75C fo(r:I gh g\fter cooling, the solvent was evaporated and the residue
suspended in dichl oronethane and washed with sat m_bi car bonat e,
dried (M Setitlegrannoyad sppveliaw o, Xigdd$4)0x 64170 rl %@éggé% %01")at ed.
The crude2@4aiot (2Hyas), R195H3.0@ RHhym); Br3dr@Hog)y 69y . GANEBL, mMeOH / CH2C12) to
afford the title conpound (390ng, 90% . 1H NIVR (CDC13) 61. 30 (3H t), 2.39

(6H, s), 2H 4.88 (1H,
s), 6.25 P_‘Lﬁﬁm@l‘at%‘*gé_‘?f%d‘t %17"13‘%‘_‘! %32 '“‘g'{"phén’iget@zl' dd), 8. 35(
(1H, d¥; OQAF*E'I LG (IMqll)moh D-3-garbyEpate=0 03N requires 452. The
fol |l ow ng mﬁaeggedat es were prepared by the met hod of internmedi ate AlO.

No. Precurso 1[¢ Are Name Ethyl (7-(3-diethylam noprop-1- F

ynyl)-2-( 2 fFyerophenyl ) - A90 A9 N-COCEt

et hyl) - 4- 4|—I—qw%(y)(13| n-1-yl)- T u acetate Ethyl

‘<

(7-(3-(pyrrplifdi n-1-fyl') pr op- A91 A9 F 1-ynyl)-2-(2-(2,3-difluorophenyl)- N
N et hyl) - 4-bxo- 4H q¥Ehol i n-1 ~COOEt yl)acetate Ethyl
(7-(3- (pl [¢8- Dthzlblbyqlbl)sm @]pﬂﬂec-’Fehe ®.DmR 6 Pmdrol) Whsrsided HepwiseA02 sged N YnY

)- C( sX uhono 36588801 Aalrdmte@ﬁlsalatelwt%z 3951’1\;&1&)1) in
= l(”'IZIJOB‘ggat

L er h”Ed' %qt)r:?g gr 655 %tf%rugé &5&?&?@;}9&% b H}Xﬂag o 8. &,g
) in

* COOEd ASﬁliu%m M@Séxuwﬁ%ﬁ%w Aeeiatg) waghg ﬁ%’l i mé%lfd‘ﬂmlﬁ
et hanol w&sIgSOyYamigha acleentay apayami t &*hfpmsalua melsavndflpd bysslut)mamgraphyt he
reacti on \gsrot P EibkPARRY) thiRkbrd thd ifle 6ampbURE (91325 53%).t &1 MR {EDEnNY 31tB3
sol vent eyagok af gl g 517 9f B 19, § by BuCATROMECH, o), 4.94 (2H, br ), 7.00-7.12
(3H, m), 7.42 (1H, d), 7.49 (1H, dd), 8.29 (1H, d).
15

Intermediate A9 — Ethyl (7-bromo-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4 H-
quinolin-1-yl)acetate.
0

Intermediate A8 (9.3g, 16.9mmol) in diphenyl ether (30ml) was heated to reflux for

20  15min. After cooling petrol was added and the resultant solid collected by filtration. The
crude product was purified by chromatography (silica gel, petrol / ethyl acetate) to afford
the title compound (2.8g, 37%). "H NMR (CDCls) § 1.31 (3H, t), 2.91 (2H, m), 3.05 (2H,
m), 4.32 (2H, q), 4.86 (2H, s), 6.25 (1H, s), 6.93-7.14 (3H, m), 7.42 (1H, d), 7.49 (1H,
dd), 8.29 (1H, d); MS (APCI+) found (M+1) = 450; Cy;His'*BrNOs requires 449.

25
Intermediate A10 — Ethyl (2-(2-(2,3-difluorophenyl)ethyl)-7-(3-
dimethylaminoprop-1-ynyl)-4-oxo0-4 H-quinolin-1-ylacetate.

O

A mixture of Intermediate A9 (0.43g, 0.96mmol), 3-dimethylaminopropyne (0.41ml,

30  3.8mmol), bis(triphenylphosphine)palladium(II) chloride (0.07g) and copper(]) iodide
(0.04g) in 1,2-dimethoxyethane (5ml) and triethylamine (5ml) was heated to 75°C for 2h.
After cooling, the solvent was evaporated and the residue suspended in dichloromethane
and washed with saturated sodium bicarbonate, dried (MgSOys) and the solvent
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15 (0.29g, 73%. 1H NMR (CDC13) 61.28 (311, t), 1.83 (2H, m, 2.24 (6H, s),
2.31 (2H, t), 2.78 (214, t), 2.92 (2H, m, 3.05 (2H, m, 4.28 (2H, 0q),
4.90 (2H,we)3/0&1256 (1H, s), 6.96- 7.11 (4H, m, 7.23 (1H, pdw)EPOB1234d5 ( 1H,
d; M5 (APCl+) found (Mtl) = 457; C26H30F2N203 requires 456. 20 The
follow ng internedi ates were repared by the nethod of interrredi ate Al'l. No.
Precursor Structure Name Ethyl (7-(3-diethylam nopropyl)

(2- (2, 3- déviaboratedp Man yhydetpnyduct Wampm:iﬁddlmochﬂ@@atpgllﬂpg (NH3/ MCOH/CH2C12)

4H- qui nol fonribry ihk AR LB olinEBMing2 805D UBNGAR ICOCREH/IERDBHL 25039 (BH! Et hyl

(7 (3 (Pyhroby thi-my 333(?5 )3 ié 54?’3@ By ls), @41, &, 6301 A91
N & A @4 e W 0t -

2-(2-(52, BCQHfszd@gl‘éﬂ@qmyctsyléSchyl) 4- L 10 N oxo-4H quinolin-1-yl)acetate COOB
I nternedi ate Al12 -

s e

sol uti on bp NEl Eﬁems@'f tﬂ»lqtum Aﬁ 93mml \ -4 e+ hyul.nvrr.oli rh none—{ EOrn]_) ,
cool ed tp 15C| was adde Mﬂéﬂ(imhyhammop 1-Thd
m xture | was stirred at lya{l)-@(26®,3-difluorophenyl)-

3-i odopheA§®i gotthi ocyar i e 90
was added. The m xture e Qtﬂﬁﬁ%ﬁ%{g%@l%u'ﬂl %ne ( )

cool ed tio-10C.| 2, 3-Difl 28YACe 0 ol )—10-was add‘d
over 20 jminutegs. The re 'rE’ibﬁd(}l(31(m@mhtd§hbé’DatQPre for
3h, then pouried i nto &

| eyrsl)-2-The, adifenusphehdye (was
extract edAM t h A%t OAc 4 y cét@gr)@_g o ‘i‘ﬁﬂ"ﬁ“ ce with
wat er, then brjiine, dried yocgnd evapora ﬁe re ual oil was

stirred w-th-Et20, fhewr,_eenlfingcnlirl WaS——a-a )%@Iﬁltdh\, fi-tt-r-ati-on-t9 give
the title congound (36 Eﬂ?}’l((%ﬁ (Pll??ndlnﬁl -whropi211,
s), 6.9-7.2 (4H m, 7. RG220 (24B-diflnobPhéhy(iLH, |s) ;
VS (APGIAR2f qubd (M 1) TeBfY.4-8R0-2 B quinolin-1-yl)-

acetate

Intermediate A11 — Ethyl (2-(2-(2,3-difluorophenyl)ethyl)-7-(3-
10  dimethylaminopropyl)-4-oxo-4 H-quinolin-1-ylacetate.
O

A mixture of intermediate A10 (0.39g, 0.86mmol) and Pd/C (40mg) in ethanol was
hydrogenated at room temperature and pressure until the reaction was complete by HPLC.
The catalyst was filtered off and the solvent evaporated to afford the title compound

15 (0.29g, 73%). "H NMR (CDCls) 6 1.28 (3H, t), 1.83 (2H, m), 2.24 (6H, s), 2.31 (2H, 1),
2.78 (2H, t), 2.92 (2H, m), 3.05 (2H, m), 4.28 (2H, q), 4.90 (2H, s), 6.25 (1H, s), 6.96-
7.11 (44, m), 7.23 (1H, dd), 8.34 (1H, d); MS (APCI+) found (M+1) = 457,
026H30F2N203 requires 456.

20  The following intermediates were prepared by the method of intermediate All.

No. Precursor | Structure Name

Ethyl (7-(3-diethylaminopropyl)-2-
(2-(2,3-difluorophenyl)ethyl)-4-0xo0-
4H-quinolin-1-yl)acetate

A100 | A90
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I nternedi ate A13 - Ethyl (7-iodo-2-(2,3-difluorobenzylthio)-4-o0xo-4

H quinolin-1- yl)acetate. O al S N1/ F 1-fo 20 F OB To a solution

i nt er mediwD®3MA7¢{ 20g, 38mmol) in NMP (50ml) was added potrasgiramazsest -
but oxi de (4.54g, 40mmol). The m xture was stirred at roomtenperature for
| h, then ethyl bronpacetate (4.6nl, 40mvl) was added. The m xture was
stirred at 70C for 8h. EtQOAc was added to the cool ed reaction m xture
whi ch was—washed—wth water; tne 257br1 esidual

oil was stirred with EtZO,Fthe A rﬁgolw%) O(M% i'ﬁéf triation
to give RA301ildAGL3. 6g).r Tk ] i ban of t hizd2daprifp 2
(80nl) at refliux was added wor onmet hanes l@kbéﬁ{qmaohmuﬂ)a@@at@)
portionw.se over 90 23 WD .03/ 0491?9‘DEDF‘TI ERP02/ 12505 —m-Aut-eS—~AR-eF—a

further Rh at reflux, t @ V\&h)déﬁ(%r@laﬁ:mﬂlpdu‘ﬂmomﬂlo a
m XL u(r:I e z,i];tlﬁff/\;‘é‘ eddso d | GH2G@2 A-diflnercphg@ylethybhdse was
washe , dri evapor.at gdy. |\t y (siljica
gel, MOLVCH2G12) gave oRbA%-q HERTE! TREARR

2- (2- (2, 3=dirftuorophenytyethyt)=5-T0d0-4-0X0- 4H qUi n0||n I-yI)yacetate

(2.059) 5 as the earlier eluting isonmer followed by eth

2- (2, 3-di Intgun@betezétnhréj(@31defguﬂmbe&w thm)r(édPMHW&ﬂrwnPHe%tbaleé‘e)(‘tl the

conpound) 2Q24dik@thyldlB-didageKE-djonel. 31 (3H, t), 4.28 (2H, s), 4.30 (2H,

q), 5.08 (2H, br%g), 6.40 (1H, s), 7.02-7.19 (314, m), 7.56 (1H s), 7.69

(1H, d), 8.08 (¢Hod); M5 (APClI+) found (Mtl) = 516; C20HL6F21NO3S requires
0 2i|I3 S

515. 10 Inter A110 - Et hyl
(7-vinyl -2- i fl uorophenyl)ethyl)-4-o0xo-4 H quinolin-21-yl )acet ate.
0 FF~ \*\(N INF / COOB A mixture of intermediate A9 (0.6g, 1.33mml),
tributyl (viyp ti 1.0m, 3.42mmol) and
bi s(tri phenyl pho e)palladium(l1) chloride (0.1g) in NW (8nl) was
stirred at 100C for lh. 15 After cool | ng the mxture was_diluted with ethyl
acet at®, Wasisetutinn oh Madmim's 3 (1548 83migralda N-pethotpyyrolidinoss &snldt ed.
Chr omat ogtapéyto( °C) eas gdded NACHIOHAGYRYhylarhima (E5ngk S8ainimad)at Thermixguge OAc)
gave the (il &PIM3 b@@oﬂ% fhehiaHtutBh QY BRIdb e!n hé’o‘iﬂlgey&m’@(zo 1 NVR ( CDC13)
(Szjl_'l 22) (ébilﬂ.gl )ﬂl' thy%é9 4 (I%ﬂg’nei@ nﬂ?gv% §c& %'ﬂnxg?rg ’1‘0&‘}1 4.91
6. 96- 7. 11 tqmmaratygp foryl G_IBtI(e}}I-"?OOI:?fl to $0 ?0 %iﬁlﬂa?mb@lngbf@ ?Bn?ll\m +)
f ound 1@ M+¥as ad @A ve 2B M2mFANOBher reguiionesix88F waﬂ'lstarddﬂtlrmmmgnpamgrer@d Bht es
Were prepgleq oﬁﬂédtlﬁ'l% dRied BTEIONEMmaBHat ahehifeous Bheeur &uxuatted oitar e Name
— mm & hﬂ c al% hx%lco%fngged(o%gzﬁuc phases washed twice with water, then brine, dried

(Na;SOy) and evaporated. The residual oil was stitred with Et;0, the resulting solid was

collected by filtration to give the title compound (36g). "H NMR (CDCls) 8 1.77 (6H, s),

15 4.07 (2H, s), 6.9-7.2 (4H, m), 7.2-7.3 (1H, br.), 7.6-7.75 (2H, br.), 12.8 (1H, s) MS
(APCI-) found (M-1) = 530; CyH36F,INO,S requires 531.

Intermediate A13 — Ethyl (7-iodo-2-(2,3-difluorobenzylthio)-4-oxo-4 H-quinolin-1-
yl)acetate.
- 0,

20 KO(E‘
To a solution intermediate A12 (20g, 38mmol) in NMP (50ml) was added potassium zer-
butoxide (4.54g, 40mmol). The mixture was stirred at room temperature for 1h, then
ethyl bromoacetate (4.6ml, 40mmol) was added. The mixture was stirred at 70°C for 8h.
EtOAc was added to the cooled reaction mixture which was washed with water, then

25  brine, and evaporated. The residual oil was stirred with Et;O, the resulting solid was
collected by filtration to give a solid (13.6g). To a solution of this solid (9.6g) in CH,Cl,

(80ml) at reflux was added trifluoromethanesulfonic acid (1.72ml) portionwise over 90
23



Al11 A9 F N1 ) \ difluorophenyl)ethyl)-4-0x0-4 H 1| |

qui nolin-1-yl)acetate COOEt Ethyl (2-(2,3-difluorobenzylthio)-7- Al12 Al3
F F 1 vimnyDodoexoe 4 H quinolin-1-yl)acetate S N COOEt 2PCirritrer/msos at e
A120 - Ethyl (7-fornyl-2-(2-(2,3-difluorophenyl)ethyl)-4-o0x0-4 H

qui nolin-1-yl)acetate. 0 F F N CHO COOB To a sol ution of internediate

A110 (0.549g, 1.38 n’rml%1 g gﬁ re of, acetone acgg te I but anol

(30mil, 4: DunutgssATGy afgE EAROB G PRE B39 8%3 187 24
VD 03/ 04 2PguiRGf sERGREA SBHEN bmd:o)natarmdﬁgﬂm Fhetqraaniel ehf(sz s \masl%ds ol uti on

intert- bw;tawter G@H ;SO dresRsritod. Chiontasgrapteys(silich geleMelH/CEHE1,)
t enper at - 1%*’( A @bt Heﬁﬁ)eﬁ@@'ymdma%-mi 1ﬁ<ﬁu£i!~§1)aa&at8/q2 O5gyat er

h
r1n7£<ﬁtl ﬁr o"f‘S ?i‘ﬁlﬁr H n&e/bsglll)g ‘gg’wr‘?fib §’ﬁ1?')l E\?@f’ Cﬂg}%}% 8{7‘? oy Oanciq( er was

5 extractéH- qanilnthb’B@CGFajﬁi{tﬁbrCWW ), 48%e
organi c egH,ay,t4s30 (@, ¢),c0» (218 dr and. M@Hos)aﬂéﬁ—?tw @iH;m)a7456(151:chs) whPch was
Suspe“ded(ﬂ}i‘m;%é fﬁm) MV FCTS Pfddhil O0-+25 =596 CHHRELINOAL Rqihifes 5T,

2. 5mol ) added. The mxture was stirred at room
tenperature for |h. Water and Et OAc were added, then the zﬂ_g aﬁ phase was
washet? wi Intepmediate ALt Eid $OrinddCodahdithiosephenylethyr draxe-hill
conmpound §Rinohndl-yDadétatelH NVR (CDC 3) 8 1.32 (3H, t), 2.95-2.99 (2H, n,
3.05-3.10 (2H, m, M.32 (2H, q), 5.00 (2H, s), 6.33 (1H, s), 6.96-7.13
(3H m, 7.8% (1H, 86 (1H, d), 8.61 (1H, d), 10.15 (1H, s); M5
(APCI +) feung N; _C22HI9F2NO4 requires 399. 15 The foll ow ng

i nt er medi at were Qrepared by the nmethod of internediate A120. Precursor

Structure pManme Et hyd¢odk: f or nyl met hyl -2- 2- 2 3- | CHO

difl uor Op %H% u%jee(%fl'f%leﬂneﬁla@(&g {b dg‘ L. Molﬁ%t}lﬁhdgguﬁm @lﬁll B A2 kmyl )nﬁpet at e F F

E&?gl | 1sgr11me8¥_6llj S %]gl%dlum(ﬁ)chlonde © lg n (QmB was stlrrq:H Iap OL’@ for lh Al22
15 After cooling the Imxture was diluted with ethyl acetate, washed with water then brine, dried

(MgSO,) and evaporated. Chromatography (silica gel, MeOH/CH,Cly), then crystallisation

(BtOAc) gave the title compound as a light grey solid (0.357g, 67%). "H NMR (CDCl5) § 1.29

(3H, t), 2.92-2.97 (2H, m), 3.03-3.09 (2H, m), 4.30 (2H, q), 4.91 (2H, s), 5.45 (1H, d), 5.90 (1H,

d), 6.26 (1H, s), 6.80 (1H, dd), 6.96-7.11 (3H, m), 7.18 (1H, s), 7.50 (1H, d), 8.39 (1H, d); MS
20  (APCI+) found (M+1) = 398; Cy3H, F.NO; requires 397.

The following intermediates were prepared by the method of intermediate A110.

No. Precursor | Structure Name
Ethyl (7-allyl-2-(2- (2 3-

Al111 | A9 difluorophenyl)ethyl)-4-ox0-4 H-
quinolin-1-yl)acetate
Ethyl (2-(2,3-difluorobenzylthio)-7-
Al12 | Al13 vinyl-4-ox0-4 H-quinolin-1-yl)acetate

25  Intermediate A120 — Ethyl (7-formyl-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4 H-
quinolin-1-yl)acetate.
o)

To a solution of intermediate A110 (0.549g, 1.38 mmol) in a mixture of acetone, water
and tert-butanol (30ml, 4:2:1 ratio) was added 4-methylmorpholine N-oxide (0.336g, 2.87
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| acetate [ Internediate A130 - Ethyl (7-dinethylam nonethyl-2-(2-(2, 3-
di fl uorophenyl )ethyl)-4-o0x0-4 Hquinolin-1-yl)acetate. F1 F 1 INl / N 20
COOD A miwows@41f9 i nt er nedi ate A120 (0.07g, 0.175nmol ), diPcEtEPg/®asIhe
hydrochl oride (0.041g, 0.525mp1), sodiumtriacetoxyborohydride (0.074g,

0 35mmvol ) and acetic acid (0.01m) in DVF (Im) and THE (3ml) was stirred

te f 6h t Th
Fesi due. wauhgy ftd aiolgh E%I&Efﬁwﬁaﬁi%%é%%ﬁ%% HEs, Eon% didh
organi ¢ pRES@ERES FHEKEH 0P FeRaraire phely H rsphléwnﬁf pdum mpes r(ao
evapor at eekt %:hr wanat dgmi))h'ys {ckletliand theGhiZ €12 biitr€HIONHB) V@ame(lﬂth ml) and 22

conpound fxR&4 ONVE 50ECE3) wiie #Rled 3ithe bdueods BSer(vdd, S)

2.91-2,96 £%%:Jf Wﬂﬁt ?ngfrg%rgg 1&% @jCl‘Q’ ) gg g 494
(2H s}, EXGEWd THipe o %@F;ﬁ %é d). 8.38
(1H, d): Mstqogeehingd al gvappigied)io :g{?&z@ro sppsdpd gy g%z‘é )25 WO
03/ 042179 aRCTAEIROAH G2SBEum prKiedatedl. 35¢, Z\immolﬁnhyater (7 ml) adied The

(7-(diet h)&hﬂﬁk@@ﬁ@idﬁéd)at@odrﬁteﬁﬂ edature for 1h. Water and EtOAc were added, then the

d' fl uor OPB %)‘1 tagér/{xz)ds a%‘& vﬁh’f nﬁhécf‘(%\éa H@% rate@cf gl'x:/e H@t{tleNom

(0. osllrﬁ) aﬂ@PB‘l @t ga?#qﬁ% %gﬁ@% é%% %Hﬁ éQ%xg'clé?ololeol
sodi um t (2Ham), dx%ﬂo@ifblqycﬁr(i)Qj@H ) ﬁﬁﬁgﬁlHlS)Oﬁﬁé‘r')) 13;)6111 o WS éﬂdvﬁéﬂ :10)

m nutes. Afled), $bi (THNG), 20.15 (109/9)i MSpaPaTy)y fouhd (M) 460 CpHiFNO9di um

bi car bonat.g yasigglded. The organic phase was washed with water, dried
(K2C03) an evaporat ed. Chromat ography (silica, CH2C12/ MeOH NH3) gave the
title con%hund (0.29 87‘%éis 111 NWMR (CDC1l3) S 1.04 (6H, 10 t% 1.29 (3H,
t), 2183 (Theifolipwing Mg es('wese pRgpared y3hgmpthodxfjinteymedinte 4120 s) . 4. 28
(211, q), Nb.93! PR&dursor Straﬁu(réH s), 6. 961Na1ﬂe(3H n) 7.32 (1H, d),| 7.37
(1H, s), 8736 (1IH d); &) found (Wi 1 I@g@% requires
456. The|following inte ’ 1re fgﬁylaoxo4H-

I nt er medi gt AL No.
(7-(pyrr ()%flg'fln %’]I% met h tﬂl@t@bﬁényll acetatdy| ) - 4- oxo- 4H A132
A120 F NIN~ | qui nol i 2l

Ethyl (2-(2,3-difluorobenzylthio)-7-
formyl-4-ox0-4 H-quinolin-1-yl)-
acetate

Al122 | A112

Intermediate A130 — Ethyl (7-dimethylaminomethyl-2-(2-(2,3-
difluorophenyl)ethyl)-4-ox0-4 H-quinolin-1-yl)acetate.
O

COOEt
A mixture of intermediate A120 (0.07g, 0.175mmol), dimethylamine hydrochloride
(0.041g, 0.525mmol), sodium triacetoxyborohydride (0.074g, 0.35mmol) and acetic acid
(0.01ml) in DMF (1ml) and THF (3ml) was stirred at room temperature for 16h then
evaporated under reduced pressure. The residue was stirred with EtOAc and aqueous

25  potassium carbonate. The organic phase was washed with water, then brine, dried
(K2CO3) and evaporated. Chromatography (silica, CH2Cly/MeOH/NH3) gave the title
compound (0.0644g, 86%). "H NMR (CDCls) 8 1.29 (3H, t), 2.25 (6H, s), 2.91-2.96 (2H,
m), 3.01-3.07 (2H, m), 3.54 (2H, s), 4.28 (2H, q), 4.94 (2H, s), 6.25 (1H, s), 6.95-7.11
(3H, m), 7.28 (1H, s), 7.32 (1H, d), 8.38 (1H, d); MS (APCI+) found (M+1) = 429;

30 Cr4H6F2N,05 requires 428.
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Et hyl (7-(piperidin-1-ylnmethyl)-2-(2- A133 F 2,3-difluoro

henYl) et hYl) - 4- oxo-4H A120 F Ni N ( P E ~_ LcooEt quinolin-1-yl)acetate
Et hyl (7-wB-odiosatrhyl am noet hyl )-2- ~N (2-(2, 3-di f| uor ophemrgr)EPoiyishs 4- oxo- 4
Al34 Al121 1% F N o Hquinolin-1-yl)acetate F oEt Ethyl

(7-(2-diethylam noethyl)-2-(2- A135 A121 F NN

(2, 3-di fluorophenyl)ethyl)-4-oxo0-4H ! quinolin-1-yl)acetate COOEt "~ \ (~
Et hyl (7- Ilﬁel(mgdlaml ABIEHy) €T-(diethylaminogethyl p2-(2-(2,3-

(2-(2,3-dg P}m@ %t Dyko-44E-Gidolih-1 gige.nol i n-1-yl)acetate COOEt

Et hyl (2- (2 urc%’le%\zyl t hi o)qe‘7- IXSIl%téewlez di met hYl am nonet hYl - 4- oxo- 4
H Al137 Al22, F s | _BQORt. quinolin-1- yl)acetate 15 Internedi ate Al140 -
Ethyl (2-[2, B-difl gnz I\/hl 0) - 7- ( 3- nor phol i nopr opyl ) - 4-

0x0- 4H qui n-T-yN) acetdat €726 WO 03/ 042179 PCT/ EP02/ 12505 F ~ ~q F Noml
S N ~COOEt To aL‘S(@o\:_l{IOI’l of internediate A13 (0.4g, 0.78mml) in DW

éiﬂ?&?t?ai933$‘1§ﬁaﬁ%°fwﬁ%*ﬁ@a%aém@t%® H%ﬁé)% TR 5 acerate

(0. 04¢ odiethviagnine dhidml i5H§P‘€1?JH’o(I: Iqml) yag d*F‘I% m xture was
stirr ed atnaﬁétﬁtxylfommh}mhnde Eﬁhﬁﬂgarl (hmanlt) poitioswise okt 10 nmmmoﬁfte(r@tlmnﬁ at and

pal | adi U”id%ﬁ?feﬁ{ rdt@e 40614t Bratddediunibidarbbh@e WaX hdded. V¥h8 osdanio sidsd or  2h

wi SR

(0. 2rTﬂQ 20)3h BB JH AR S e, 7). ak9 14206 (BB mn), 3108288 €L md 36 @P%é) dtd8n was
added sod{xHng)r4.9% ety B2 D sh, 40601 2GH (nRFBEN(1L H, gRIMIT00H, sp8.36ver 4h.
After sti L s (ABRTLS FIRE (@Y & 4597 C ABir, K16, fegaicds 446, M xture was washed

The following intermediates were prepared by the method of intermediate A131.

No. Precursor | Structure Name

Ethyl (7-(pyrrolidin-1-ylmethyl)-2-(2-
(2,3-difluorophenyl)ethyl)-4-oxo-4H-
quinolin-1-yl)acetate

A132 | A120

Ethyl (7-(piperidin-1-ylmethyl)-2-(2- .
(2,3-difluorophenyl)ethyl)-4-oxo-4H-
quinolin-1-yl)acetate

A133 | Al120

Ethyl (7-(2-dimethylaminoethyl)-2-
(2-(2,3-difluorophenyl)ethyl)-4-oxo-4

Al134 | Al21 H-quinolin-1-yl)acetate

Ethyl (7-(2-diethylaminoethyl)-2-(2-
(2,3-difluorophenyl)ethyl)-4-oxo-4H-
quinolin-1-yl)acetate

Ethyl (7-(2-(pyrrolidin-1-yl)ethyl)-2-
(2-(2,3-difluorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl)acetate

A135 | Al21

A136 | Al121

Ethyl (2-(2,3-difluorobenzylthio)-7-
dimethylaminomethyl-4-oxo-4 H-
quinolin-1-yl)acetate.

A137 | Al122

15
Intermediate A140 — Ethyl (2-(2,3-difluorobenzylthio)-7-(3-morpholinopropyl)-4-
oxo-4H-quinolin-1-yl)acetate
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successively wth saturated sodi um bi carbonate, water, brine, then dried
(K2C®) and evaporated. Chromatography (silica, EtQAc/ MeOH NH3) gave the
title conwownm41®@ 14g, 40% . 1H NVR (CDC13) S 1.28 (3H, PCYX/EPR2/850% 2H,
quintet), 2.35 (2H, t), 2.42 (414, br t), 2.77 (2H t), 3.72 (4H, t), 15
4.27 (2H, q), 4.28 (2H, s), 5.12 (2H, br s), 6.42 (1H, s), 6.98 (111, s),
7.01-7.16 (311, m, 7.23 (1H, d), 8.31 (1H, d); M5 (APCI+) found (M1l) =
517; C27H30F2N204S requires 516. Internedi ate Al5 - Methyl

4- Hydr oxy- 2-ni trobejjzoate /C02Me HO I NO2 20 To a suspensi on of

4- am no- 2- niff r obenfoi cid i s?% sul phuric acid (200m ) at 5-6C in an
i ce-bath { sodiumnitrite (0.59) in water (1.5nl)
dr opwi se ring that the tenperature remained <_ 6C. On conpletion of
the addition, a browf°°Rbnpgeneous sol uti on was obtai ned which was hel d at
5C for 20 n. Thi sohgwinief intermpdiste Add db4e, 0r78pwiobdn DYEABYNY (iap ddedl sodarn d  at
130C and #iedrbbnate (0.028g, 1 eﬂmer)aﬁeuiﬁm‘ethmaﬁlﬁﬁhmnﬁﬁloaifde @.18zh@ 7aaeol), ipaltadnms

tcggplzgtnglacl ebsg%ﬁgls#u ; 13199&0@ 1R SARLBOTH bk D4k B kRC and
NSO, T er gt éﬁﬁ‘%} 2lEohgL0- @aﬂ%ﬁ& P o e el ey o

solid ( ahes@ture Napgirraddar Bfat S Csthew | Ghopt (@pmytgpgperpies. MHiQae Wai addedandibmol

(5m ) conhixiuié REshe@WRh watkyl|tifbEinE, deied (NJ0 Y ampdvapostedivaned (0.8g)r @hlswasf or 2
g ays. At lhgdl Blved 1é10d?c ém&%ee{??gﬁl Lreg?&g}h&a@ (B b. @fneagqn&)%emesmd @tdayh)and

bri netland? ?Ci,\a]&i’ tiﬂ?é?lu “a g%%ﬁ%e?%“@r%ﬁ%@‘e® }ﬁh d%g ggﬁ?@?ﬂlm%"r essur e
and the revst #uehltdisiomag @gqoalphe%pemﬁme farilely tagapacipy pivrigre wiat Wadehy| acet at e.
This gavacidsgvdly witesaanped setiummbicabyatd, owes bling tHe® AOE6BEK).CODPHnMdRpHraRC13) 8
3.78 (3H, Clm)mato ((5111[?!1 B0\ o/ MEORANILY Bavede title c%%gn(n;ﬂd ,0d)g, 4@‘%) 2H iR 5) WS

an0. %@‘éﬂ Chpe i i S R AT

NS O ABECHo 498 K Yo (RiRsrhEdLANE ShPS8 ()7 Olr 1 pRENT dd< B ne
(11. 209) ad)d8.BeHy H); M OARTI+) foBndG@4vl) =iSh7;dEyH iR Quidequireas Hon in an ice bath
was added di et hyl azodi carboxylate (7.42g). The dark red-brown solution so

forrredr\g/?;ﬁ,l léh&{lggﬁsr S’FW Myg_nﬁt %%ﬂh&ht and the solvent renoved

under Pr&sw resi ue was en up in ethyl acetate, washed
wth water ¢ bri‘ne, dri ed over MgSO4 and decol ouri sing charcoal and
evapor at egoutrde Ndeduced pressure to a brown oil. This materi al vvas

L BSOS L AR SRR G 0,
(5H, m, m apice-bath wees adder 2 e eﬁi%@ﬁ Sé?fiemmr?ﬂtﬁ (NeSehip water (1.5ml) dropwise
2- am no- derserizy thax theeampatere Rimaii@de6°C. On completlon of the addition, a brown
homogeneous solution was obtained which was held at 5°C for 20min. This solution was
added dropwise to 40% sulphuric acid at 130°C and held at that temperature for 30min
25  after the addition was complete. The red solution was cooled, extracted with ethyl acetate
and the combined organic layers were washed with water and brine and dried over
MgSO,. The solvent was removed under reduced pressure to give a red brown solid
(0.58g). A portion of this solid (0.10g) was mixed with methanol (5ml) containing conc.
sulphuric acid (1 drop) and heated to reflux for 2 days. The solution was concentrated
30  and partitioned between ethyl acetate and water. The organic layer was washed with
further water and brine and dried over MgSQ,. The solvent was removed under reduced
pressure and the residue chromatographed on silica gel eluting with ethyl acetate. This
gave the title compound as a yellow solid (0.063g). "H NMR (CDCls) § 3.78 (3H, m),
7.11 (1H, dd), 7.24 (1H, d), 7.78 (1H, d), 11.2 (1H, s); MS (APCI-) found (M-1) = 196;
35  CsH;NOs requires 197.

Intermediate A16 — Methyl 4-benzyloxy-2-nitrobenzoate
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ONH2 To a m xture of internediate Al6 (6.16g) and iron powder (17.96g) in
10% aqueous et hanol (200nl) was added concentrated hydrochloric acid (1m)
and t he mvetoaneirefl uxed 15 for 2h and cool ed to room t erp@EROUIES05 The

m xture was filtered through kieselguhr and the filtrate evaporated under
reduced pressure to a black solid. This material was chromatographed on
silica using d|c ronethane as eluent to give the title conpound as a

pal e yeII 2.81g). 1H NMR (CDC13) S 3.83 (3H, n), 5.05 (2H, s),
5.76 (2H 6 18 (1H, d), 6.31 (1H, dd), 7.25-7.5 (5H, n) 7.79 (1H,
d. 20 Internedlate Al8 - 2- Am no- 4- benzyloxyben204c acid  Pi CO2H O

NH2 To a Eoimixwre offiniernedinied} b @ 08), triphenglphosphingtIi £8) pn¢ kel alwé’?l added
sodi um f‘(ysdﬁfml) fhedr¢ TEEQYnden asgah én arf BObath waschddbe disthylazodicahexylatat ed to

reflux fog ﬁ@da@’é &0- Kfownesoﬁﬁﬁn%@%ﬁwdrvaés%@neﬂdt folieabemidrd Wat er then
b

? ﬁ;d IS ]:;: ?gm}f’cwm1 aélg h%ef ?O?Veﬁla ge&n((?:veg%ﬁdg’ reéﬂl i}( E eTﬂ@?esﬁfule rv&ag 511 i ml a NVR

( d6- DVSO)etlylsicesate( wpshedwithgwatgr gngdh m@d e debolgtiisings al by

7.62 (1H, arﬂ)evaﬁﬁaféhenﬂmrbchwedgrassureltmehroa‘tre@l \A"élnleﬁmt%{ﬂéwe@ by the met hod of

;n}\l e[ medi @f6mAegra hlsu[ o SiH6MESI96 g ﬁtertheﬁw@ dR817 4y Mﬂm@dﬂ(gl@)ﬁlzcl Nzz:
itro c nt.

18 7- Beni%llfﬁgﬁffn Sjgﬁ%gﬁ,??%é?ﬁ’dﬁ % 0Xxa %é 7(215 Pg)n}g?Z(g%I %

03/ 049179 PCT/ EP02/ 12505 The fol | owi ng |nterned|ates wer e prepared by the

met hod of Initetreediwti At 7o~ MethplR-amine dbeoryloxyhengeatare Nane t E 1 Q 1 Et hyl

(7-nitro-g, 4; %8M2 H A31 Int. A21 O Noe benzo[d][1, 3] oxazin-1-yl)

acetate | (7-benzyl oxy-2,4-dioxo-4 H Eth &, A32 Int. A22 o O Ph
benzo[ d] [ 193] oxa¥fn- 1-yl) acetate ..-. _O00Et 5 The fol | owi ng

i nt er medi B @ $nixRECoPinGP@EEidey] 6 (6l 6z ftbidow powddrd il Tr@6g)dh d 0%Saqueous

ethanol (200ml) was added concentrated hydrochloric acid (1ml) and the mixture refluxed

15 for 2h and cooled to room temperature. The mixture was filtered through kieselguhr and
the filtrate evaporated under reduced pressure to a black solid. This material was
chromatographed on silica using dichloromethane as eluent to give the title compound as
a pale yellow solid (2.81g). 'H NMR (CDCls) 8 3.83 (3H, m), 5.05 (2H, s), 5.76 (2H, br
s), 6.18 (1H, d), 6.31 (1H, dd), 7.25-7.5 (5H, m), 7.79 (1H, d).

20
Intermediate A18 — 2-Amino-4-benzyloxybenzoic acid

Ph J@ECOZH
l\o NH,
To a solution of intermediate A17 (2.8g) in methanol (30ml) was added sodium
hydroxide (1.3g) in water (30ml) and the mixture was heated to reflux for Sh. The

25  mixture was concentrated and diluted with water then acidified with SM hydrochloric
acid. The mixture was stirred for 15min, the solid filtered off and dried to give the title

compound (2.4g). '"H NMR (d¢-DMSO) § 5.06 (2H, s), 6.18 (1H, dd), 6.32 (1H, d), 7.2-
7.5 (5H, m), 7.62 (1H, d).

30  The following intermediates were prepared by the method of intermediate AS.

No. | Precursor Structure Name

A21 4-Nitroanthranilic j\/ﬁj@\ 7-Nitro-1 H-benzo[d][1,3] oxazine-
acid o H NO, 2.4-dione

7-Benzyloxy-1 H-benzo[d][1,3]
A22 | Int.18 oj\/it©\o/\l=h oxazine-2,4-dione
H
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No. Precursor Structure Nanme t-BuO2C tert-butyl (7-Nitro-2-(-2-(2,3- A4l
Int. A31 1 N 1 Noe difluorophenyl)ethyl]-1-ethoxy- carbonyl-4-o0oxo 4-H

qui nol i n-woyBp437¢ COOEt carboxylate. F t-BuQOC tert-butylPCT/EP02/12505
(7-Benzyl oxy-2-(-2-(2,3- N OL™-, Ph difluorophenyl)ethyl]-1-ethoxy- A42
Int. A32 ( carbonyl-4-oxo 4-H quinolin-1-yl)-3- F COOEt carboxylate. The
follow ng internedi ate was prepared by the nethod of internediate A9. No.
Precursor Structure _ o - Name - ~- F Ethyl (7-nitro-2-(2-(2,3-difluoro-

NO2 phenyirhetdlwin ﬁm%ealﬁswregf AredAythé mbthodét ifferimeliate 46) acet ate
COCEt 0 F Et hyI benzyl oxy- 2 2,3- A2 Int. A2 F1 N1 O Ph

A lI NN

di f 1 uor ophenyt) cu.y. Fy=r4=0%X0Q= —acetat COCEt—10Ttnternmediate A6T] -
Et hyl (218 mmspr.(stnmium,nm hyl ) - 2 BRBBGy, 4 ox0-4—H—gui-poki-a—1-yI )

acetate 29 WO 03/ 042179 P /EP02/ 12505 OF FNI OH "COOEt To a

sol utionjof iinternedidt eo? 'ﬁl 235g) in dimpmyhyldiesoanidideo4DF) (5 ) was

added 10%ARd/ |dntd¥}lai ni 5%2mater (0. 23g)beﬂ ‘g[ﬁii[?,% &a?éfn )Qggﬁ genated at
P

room tenmperature and presisure o? 0.5h. Th tere t hr pugh
ki esel gulir_and the 5 Kiesel §9®F washed witlh fllrfhpr nM: Thp filtratel was

evapor at ¢d under reduded essure to give the title conpound as a pale

yel jow sel i d (0. 1920) | 1 do- DGO 51,128y 3y by Bl ALY ),
7.05-7.4(311, m, 7.9%‘3(1, d) ,05%?35 (ikqgeé‘%gfdﬁ%(-'oxlgzm‘} 3 Gofite "
COOEt

5 The following intermediates were prepared by the method of intermediate A8.

No. | Precursor | Structure Name

tert-butyl (7-Nitro-2-(-2-(2,3-
difluorophenyl)ethyl]-1-ethoxy-

Adl | Int. A31 carbonyl-4-oxo 4-H quinolin-1-yl)-3-
carboxylate.
tert-butyl (7-Benzyloxy-2-(-2-(2,3-
i henyl)ethyl]-1-ethoxy-
A42 | Tnt. A32 difluorophenyl)ethyl]-1-ethoxy

carbonyl-4-oxo 4-H quinolin-1-yl)-3-
carboxylate.

The following intermediate was prepared by the method of intermediate A9.

No. | Precursor | Structure Name
o}
F Ethyl (7-nitro-2-(2-(2,3-difluoro-
A51 | Int. A41 | ¢ O L, O “ phenyl)ethyl)-4-oxo-4 H-quinolin-
2
1-yl) acetat
kCOOEt yl) acetate
E Ethyl (7-benzyloxy-2-(2-(2,3-
A52 | Int. A42 F O o p difluorophenyl)ethyl)-4-oxo-4 H-
O quinolin-1-yl) acetate
COOEt

10 A
Intermediate A61 — Ethyl (2-(2-(2,3-difluorophenyl)ethyl)-7-hydroxy-4-oxo-4 H-
quinolin-1-yl) acetate
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10 Intermediate A71 - Ethyl (2-(2-(2,3-difluorophenyl)ethyl)-7-(3-

(di met hyl am no) propoxy) - 4-oxo-4 Hquinolin-1-yl) acetate F F N 0"' ~NMe2
COCEt To wodlutiron of intermediate A61 (0.25g) in dry di merpoi/osoam de
(4nl) at room tenperature under argon was added tri phenyl phosphi ne
(0.508g) and 3 15 dinet hyl am nopropan-1-ol (0.1g) in dry DVF (2nt).

Di et hyl azodi carboxyhate (0.337g) in dry DMF (2nml) was added over 15m n.
The dark orange/redjlm xture was held at room tenperature for 21h and
evapor at ed uhder rgduged pressure. The residue was partitioned between

di chl or onet raye Oyat€rony The aqueous | ayer was extracted with further

di chl or onetiame andkhe conbi ned organi c extracts washed with water and
brine and 20 dried oWS°"MySO4. Evaporation under reduced pressure and

ohr omat ogTapisglun of intemegisic AGA (hE328) emHigRshaicmmmi dreMAb TS Wes uent gave
a gum t hahddedd 0% Pd/Tr conedning 58%0 stehd0l. 23 g bl the amidtuine kypdregdnbtedl)at tavngi ve t he

t2i E):)e ( Conﬁg‘#ﬁga t@e afld f‘hrsgtﬁg?oﬁpﬁﬂ dl“l%é)m%(zgxg)was]fh'te%hrcﬁa Elg@hrlan%Qhé 3H t),
Pf#lg"@; el Henf i 34k pldge W?;“&"%‘ie tfider lincelt sl |

m), 8 35 fogive t @thfonmupd\m p3le pelipi sqlidh ) 1 N&éﬁ%dﬂzﬁ@@@ F3uires

472. The (31 1tpRi98g4Hndes)meil {2 sqwmene (Zii%[elmab,éﬁSQJylH kg, 6vEQ Giddl d3f6.83 (1H,

i nt er medi gh ey &5 3 4f BOM)I mggr(mch)ai@;;gk . Structure Nane Nwe2 Et hyl

(2(2(23d|f Iuorophenyl)ethylj -(2- A2FFNOc

di met

B{I am noet hoxy}i 0-4 H-quingli 3 acetate ~COOB 30 WO

03/ 041 7oInsemmmestioty ABL oEthy (-G dzﬂE? henyl ethyl)-7-(3-

(7- ( 2- di efdiglethylarnbtodpropoxg)-¢-ox0:2 H-qlﬁﬁanElﬁflrhdetater ophenyl )ethyl)- 4-oxo-4
Hquinolin-1- yl) aRetate COOEt N Et hyl

(2-(2-(2,3-difluor I)ethyl) 7-(2- ATA EF/ | N O-
4-

)

(pi peridip- | ).et 0-4 Hquinolin} 1-yl) acetate COOEt ' J
Ethyl (2-(2X(Z, 3di Iu roﬁﬁgrﬁm“@ehyl) 7-(3- AT5 EF I |
(pi peridin-7 I)proprqo)zM ox0-4 HN 'r, | quinolin-1-yl) acetate

To a solution of intermediate A61 (0.25g) in dry dimethylformamide (4ml) at room
temperature under argon was added triphenylphosphine (0.508g) and 3-

15  dimethylaminopropan-1-ol (0.1g) in dry DMF (2ml). Diethylazodicarboxylate (0.337g) in
dry DMF (2ml) was added over 15min. The dark orange/red mixture was held at room
temperature for 21h and evaporated under reduced pressure. The residue was partitioned
between dichloromethane and water. The aqueous layer was extracted with further
dichloromethane and the combined organic extracts washed with water and brine and

20  dried over MgSO4. Evaporation under reduced pressure and chromatography on silica gel
using dichloromethane:methanol as eluent gave a gum that was triturated with diethyl
ether and hexane (1:1) to give the title compound as an orange solid (0.179g). "H NMR
(CDCl3) 6 1.29 (3H, t), 2.00 (2H, dt), 2.28 (6H, m), 2.48 (2H, t), 2.85-3.15 (4H, m), 4.11
(2H, 1), 4.29 (2H, q), 4.85 (2H, s), 6.21 (1H, s), 6.64 (1H, d), 6.9-7.2 (4H, m), 8.35 (1H,

25  d); MS (APCI+) found (M+1) = 473; Cy6H30F2N2O4 requires 472.

The following intermediates were prepared by the method of intermediate A71 from
intermediate A61.

No. | Structure Name

Ethyl (2-(2-(2,3-difluorophenyl)ethyl)-7-(2-
dimethylaminoethoxy)-4-o0x0-4 H-quinolin-
1-yl) acetate

AT2

30



~COOEt F I | / ootBu tert. Butyl2-(2-(2-(2,3-difluorophenyl) -4H A76 F/ N

of ethyl))-1-(ethoxycarbonyl methyl)-4-oxo | = quinolin-7-yloxy)acetate
COCEt | ntwormsgiare A85 - Et hyl PCT/EP02/12505
(2-(2-(2,3-difluorophenyl)ethyl)-7-(pyridin-2-yl methoxy)-4- oxo-4

H quinolin-1-yl) acetate 0O FF I I NI/ O ~COOEt 5 To a suspension of

I nternmedi ate A61 (0.29) in dry DMF (4m ) under argon was added sodi um

hydri de 0.025g) at roo terrperature to forma brown solution. The m Xxture
was stifred la perat ur e Netr 1 Bthyl (ARt ybaroimoatholy)k2-(B(2,3H né
hydr obr oiisdg .40 157 &Aﬁ/t er st igifiidigptRhyNARyNLEREAH Yhi®ofien- 1. 5h,
the m xture was fpor er reduy @dacQ gssure and partitioned between
di chl or omret hane = ol@é{ ne. The aqueous | ayer was extracted with
further dichioromethane gnd tThe ¢ imed organi ¢ extracts washed w tHh

wat er and brine and dri e ﬁ)}q(&f&l@g dﬂﬂ‘&% ?H@tﬁ )-TRRessur e

fol | oned tirit ' di due $0 forned
gave the%t%i“tl 3 N @ jifl oW S (SP’IPEH 18‘1@%5‘“ ?Cﬂi’ﬁ 1. 29
(3H, t), |2.8-B. 2H m, 3 023, 1 ( 201-H acelio6 (2H q) 4. 82 (2H b s),
5.29 (211,_5s) &OOER 78 1';(1H d), 6.9-7.15 (4H ny - 7.27 (1H,
m, 7.51 37 |(1H, d), 8.63(1H, m: M (APCI 4)
found (Mt1) _ i r| Bthyi48-(2-(ha-difhhdrophengl)ethyld/nBdi at es

4

\ngrg grler q Eﬁmﬁ%yl)pga%xy) -4PseeyEpsor Structure
(2-(2-(2, ‘}‘%‘1“'5‘“%8% tmet hyI i soxazol - 3-yl -
A86 I nt. - OXO=4 I_I'L]UIIIUIIII HE-Y—COCEt yi)
ﬁ;:/le; f’lt?_e (! ﬁzrﬁ 12- - %3 -difluoro heﬁgl v

| ethyl ) 1- (ethoxycarbonylimet }r%— X0- 4l

quinolin-7-yloxy)acetate

Intermediate A85 - Ethyl (2-(2-(2,3-difluorophenyl)ethyl)-7-(pyridin-2-ylmethoxy)-4-
oxo-4 H-quinolin-1-yl) acetate
o)

COOEt
5 To asuspension of intermediate A61 (0.2g) in dry DMF (4ml) under argon was added

sodium hydride (0.025g) at room temperature to form a brown solution. The mixture was
stirred at room temperature for 15min and 2-(bromomethyl)pyridine hydrobromide
(0.157g) added. After stirring at room temperature for 1.5h, the mixture was evaporated
under reduced pressure and partitioned between dichloromethane and dilute brine. The

10  aqueous layer was extracted with further dichloromethane and the combined organic
extracts washed with water and brine and dried over MgSO,. Evaporation under reduced
pressure followed by trituration (1:1 diethyl ether:hexane) of the residue so formed gave
the title compound as a yellow solid (0.186g). 'H NMR (CDCl) § 1.29 (3H, t), 2.8-3.0
(2H, m), 3.0-3.1 (2H, m), 4.26 (2H, q), 4.82 (2H, br s), 5.29 (2H, s), 6.21 (1H, s), 6.78

15 (1H, d), 6.9-7.15 (4H, m), 7.27 (1H, m), 7.51 (1H, d), 7.74 (1H, dt), 8.37 (1H, d),
8.63(1H, m); MS (APCI+) found (M+1) = 749; Co7HpF2N,O4 requires 7438.

The following intermediates were prepared by the method of intermediate A85.

| No. | Precursor | Structure | Name
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met hoxy) - 4- oxo-4 H quinolin-I- piperidine.HBr COOEt ..... ...~ yl)
.acetate_ Internediate Bl- Sodi um

(2-(2-(2,80dBok10r ophenyl ) et hyl ) -7-(3-di net hyl am no pr opyPCTA&POX 2545

H quinolin-1-yl)acetate. O F F INI NMe2 COONa 5 A solution of
intermediate Al (0.29g, 0.64mmol) and sodi um hydroxi de (0.03g, O0.7mmol)

I n dioxan (8nml) and water (3m) was stirred at roomterrperature for 3h. The

sol vent Wwas evaporated 10 [give the title ¢ npc o h@h&l
(dé-DVBO) 8 1.74 (2H, m,; 2.13 (6H S ,Np\2\20 Qg g ggj 2. 96
(2H n, §9E H2heim , 4. 50 '7' -Hsth; 1%%‘ 8.03
(1H, d). 8 lint er medi ate B2" O methoxy)4oxo 4H—qu1nohn—1—
(2-(2-(2} 3-diif l uor ophenyl ) et )-7- (%oaﬁedl met hy be)rﬁbétat)epropoxy) 4- oxo-4
H qui nol [n="I5yTyacetic aci d hydr ochbori d

: ) ! ! !Etﬂ:yl i\'z- f
stirred sol utjitan Al i nternmedi ate A @ dded
bt L e %%ﬁ e

0.5M 15 sadhum hydiopdida (1=

under refuce .i[))recgosc i wat &g Jadded and "t he s orethaxyirdaeodt Hradnal 121 -
hydr ochl pri c |d8Pd) Ifgﬁgf—l 1] and the precipitatl)soether med centrifuged fo
give the Titre compound (0. 137g9). IH NVR (db- DIVBO) 8 2.1-2.3 (2H, br),

2.79 (6H,_s), 3.03 br 2 . br), 5 20
(2H, br sintegmediafe] —550951“2' 6232%25 Qr%(fi‘w(f nﬁensﬁ)'%*iyl{-z%i-dlw‘hy RBC) -
f ound (Mpﬁmﬂ)-4-noxd-43(;l quineldetylagetateequi res 444. The fol | owing
internmedi ate was reared b the method of internmediate B 1. No._ Precursor
Structure Napre Sodj} l~- -nitro-2-(2-(2,3-difluoro- B3 Int. AS1 F, | | |
NC2 pheny 4 bk guiveol i n-1- B3\ ~COONa yl) acetate 32 WO
03/ 042179 5 Sodium (7-(di net hyl am nonethyl)-2 B20 Int. A130 F
FI N~ (2-(23-difl phenYl) et hYl) - 4-oxo- " L 4Hquinolin-1-yl)acetate
COONa s50diAlgation(dFifbANd BaE RATRD PYE )0.84mmol) and sodium hydroxide (0.03g,

0.7mmol) in dioxan (8ml) and water (3ml) was stirred at room temperature for 3h. The

solvent was evaporated to give the title compound (0.3g, 100%). 'H NMR (ds-DMSO) &

1.74 (2H, m), 2.13 (6H, s), 2.20 (2H, t), 2.69 (2H, t), 2.96 (2H, m), 3.05 (2H, m), 4.50

(2H, s), 5.87 (1H, s), 7.10-7.35 (5H, m), 8.03 (1H, d).

0 a

-

10
Intermediate B2 - (2-(2-(2,3-difluorophenyl)ethyl)-7-(3-(dimethylamino)propoxy)-4-
oxo-4 H-quinolin-1-yl)acetic acid hydrochloride
O

O/\/\NMe2

COOH
To a stirred solution of intermediate A71 (0.161g) in methanol (5ml) was added 0.5M

15  sodium hydroxide (1.37ml). After 3h, the mixture was evaporated under reduced
pressure, water added and the solution acidified (2M hydrochloric acid) to pH 1 and the
precipitate so formed centrifuged to give the title compound (0.137g). "H NMR (dg-
DMSO) § 2.1-2.3 (2H, br), 2.79 (6H, s), 3.03 (4H, br s), 3.15-3.3 (2H, br), 4.1-4.3 (2H,
br), 5.20 (2H, br s), 6.08 (1H, br s), 6.9-7.4 (5H, m), 8.11 (1H, d); MS (APCI-) found (M-

20 1) =443; Cy4Hy6F2N,04 requires 444.

The following intermediate was prepared by the method of intermediate B1.

No. | Precursor | Structure Name

Sodium (7-nitro-2-(2-(2,3-difluoro-
phenyl)ethyl)-4-ox0-4 H-quinolin-1-
yl) acetate

B3 | Int. AS1
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B21 Int.

Al131

F" N

(2-(2,3-difluorophenyl)ethyl)-4-oxo-

1

4H qui nolin-1-yl)acetate COONa Sodium (7-((pyrrolidin-1-yl)nmethyl) B22
Int. Al32wNoBRo21(®- (2, 3-di fl uor ophenyl ) et hyl) - 4- PCT/EP02/12505
0x0-4H-quinolin-1-yl)acetate OCOONa Sodi um (7-((piperidin-I-yl)nethyl)-
B23 ~-~ Int. A133 F IWN | 2 (2-(2,3-difluorophenYl)ethYl)-4 [ N
oxo- 4H- qui nol-i-pn=1 _\J/! )a_ = Sodi-um-{-Z-{-2~di-pet-hvi-am-noet-hyvl-)--2 F I
\"~ (2-(2,3-difluorophenyl)et _4-oxo- B2Soflim Fi@imethylaminomethyl)-2-
4H- qui nol ?ﬁ |- E)Agf tate | di ufn (7- szlﬁiidiﬂdoaﬁphw?lt)élw})-'i%xoBZS I nt.
A135 F N ?ZI%‘ 35 (Jilfl Ey ethyl)-4 g(@.unéﬂﬂ'ﬂ hagliie %g -yl )acetate
COONa | Sodium(?-(Z-(rroIi pepNk -y ) et h B26 ,& 6
2-(2-(2, 3-difjl uorophenyl yethyl)f4 1 1("~ OX Sodilond 6Ndd)e’ﬂ¢3ﬂ£1ﬂin@me r
Sodi um ( 7-(.3-idi et hyl am nopr opy ) NB27 | )
(2-(2,3- il e yI|)eg )< anOxo> 1 | zll@ﬁﬂ&uu i OFOQ ?ethyl 3% poona
No Sodi un (7-|(3- (pyr 1l i b -yl\)EOONgszs | nt n-1-yhacet
propyl) - Z=(Z2=(Z;3-ditTjuorophenyg) L ethy! G ¢ ONa )
Sodi um (7-(3-|(pi peri di 53&@ Uﬁb}?ﬁ&iﬁd@%ﬁ@ﬁ%ﬁg 1 4-
B29 I nt. | B2A2 Mt\A132N e ﬂuqroy sbEhIbE- ~cooNa
ox0-4H-quinolin-1-yl)acetate
Sodium (7-((piperidin-1-yl)methyl)-
B23 | Int. A133 2-(2~(2,3-difluorophenyl)ethyl)-4-
oxo0-4H-quinolin-1-yl)acetate
Sodium (7-(2-dimethylaminoethyl)-2-
B24 | Int A134 (2-(2,3-difluorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl)acetate
Sodium (7-(2-diethylaminoethyl)-2-
B25 | Int. A135 (2-(2,3-difluorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl)acetate
Sodium (7-(2-(pyrrolidin-1-yl)ethyl)-
B26 | Int. A136 2-(2-(2,3-difluorophenyl)ethyl)-4-
oxo-4H-quinolin-1-yl)acetate
Sodium (7-(3-diethylaminopropyl)-2-
B27 | Int. A100 (2-(2,3-difluorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl)acetate
Sodium (7-(3-(pyrrolidin-1-yl)-
B2S | Int. A101 propyl)-2-(2-(2,3-difluorophenyl)-
ethyl)-4-oxo-4H-quinolin-1-yl)acetate
Sodium (7-(3-(piperidin-1-yl)propyl)-
B29 | Int. A102 2-(2-(2,3-difluorophenyl)ethyl)-4-
0x0-4H-quinolin-1-yl)acetate
Sodium (7-(diethylaminomethyl)-2-
B30 | Int. A137 (2,3-difluorobenzylthio)-4-oxo-4H-
quinolin-1-yl)acetate
Sodium (7-(3-(4-morpholino)propyl)-
B31 | Int. A140 2-(2-(2,3-difluorophenyl)ethyl)-4-
oxo-4H-quinolin-1-yl)acetate
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Sodi um (7-(di et hyl am nonet hyl )-2- B30 Int. A137 F SIN N

(2, 3-difluorobenzylthio)-4-oxo0-4H quinolin-l-yl)acetate COONa ( ---z ~QF
Sodi um ( WQ3330421mor phol i no) propyl )- B31 Int. A140 F | | NPRT(EPoY/R2505

3-di fluorophenyl)ethyl)-4- I-zz F S oxo-4H quinolin-1-yl)acetate 10 COONa
33 WD 03/042179 PCT/ EP02/ 12505 The follow ng internmedi ates were prepared
by the nethod of internediate B2. No. Precursor Structure Nanme | (Nwe2
(2-(2-(2,3-Difluorophenyl)ethyl)-7- B10 Int. A72 F NI J (I(

(2- di met hyhapaleehHaermediatesovdte i;irepaﬁd@lyl the mpethodlof mtdrmyddjaacBRi ¢ acid F NEt 2

((17 (2- D e 3y T PGhP PSthactuke - ( - BIL I NiNguf/ 3 F N Of

| f1 uor opfienyl-yethytrj=4-oxo=4% I-LUUI‘I guimot T="1=yl)yacetic acid

(2-(2-(2{3-Difluorophenyl BlLame nt (2-£¢42.3-Difluorophenylethyl)-7-

(2((2pl(2e gdgnaglg.?plmetkﬁx-h(?l?o IélgwI pdimetAylyinjraetdiox ¢)-4oko-4GDOH n °

: -(2-(2, 3- uor ophe e -

(3' ( pl pe i.din- 1-y| )Iannm(\/\ 4- ﬂ\(ﬁo% "= ﬂlhlll‘ngﬁzlqnﬁ aCCth ac;sl\nf b-e—aei-d- COON

FI1 1 Oau ([7-(tert. ]jﬁgdqllam eﬁﬁ,@ 2@ 3-

(2-(2, 3- d'gflgy%ﬁ%rh%nyl ]édi—% &,ll)é’{l%:;li Mlﬁ{gzclé -FZC acid F

(2-(2-(23-Dif phe 2)

Eg Elzdl(g g-yl ][rFt hoxy%- e qymoRBrl-Hacelis §d et i ¢ aci d
-(2,3-Dijff luorophenyl )ethyl »-7- Bl nt

(5- met hyl i soxazol - 3- yl|met hoxy) -2 jﬁ LG#A%E? Eélﬂﬁ"r Py DeyDe-aci| d

COOH (2- ( B1R2, I3t.AH uarQphepyl . % B1 12A(piperidig A -#)athaxy)-4-oxo-4 H
(1- et hyl pyrriolidin-2-jyl @ hoxyﬁ%\ C00. |@uiirofinH-gldicent hdid 1- yI )acet IjC
acid (7-Benzyloxy=2-(2-(2/3-difl ﬁRQHn_ gk B18 lnat—A52 -/ N-O1"* . Ph

¥ T g .|.|v\./

phenyl ) et hyl ) - 4- oxo- 4 |H qui nol i B- 1- ~C@y (%?f?ﬁBﬁjl?luorophenyl)ethyl) 7.
B13 | Int. A75

(3-(piperidin-1-yl)propoxy)-4-oxo-4
H-quinolin-1-yl) acetic acid

(7-(tert. Butoxycarbonylmethoxy)-2-
(2-(2,3-difluorophenyl)ethyl)-4-oxo-4
H-quinolin-1-yl)acetic acid

B14 | Int. A76

(2-(2-(2,3-Difluorophenyl)ethyl)-7-
(pyridin-2-ylmethoxy)-4-oxo-4 H-
quinolin-1-yl)acetic acid

B15 | Int. A85

(2-(2-(2,3-Difluorophenyl)ethyl)-7-
(5-methylisoxazol-3-ylmethoxy)-4-
0x0-4 H-quinolin-1-yl)acetic acid

B16 | Int. A86

(2-(2-(2,3-Difluorophenyl)ethyl)-7-
(1-methylpyrrolidin-2-ylmethoxy)-4-
0x0-4 H-quinolin-1-yl)acetic acid

(7-Benzyloxy-2-(2-(2,3-difluoro-

phenyl)ethyl)-4-ox0-4 H-quinolin-1-
yDacetic acid

B17 | Int. A87

B18 | Int. A52

The following amines are known in the literature.

No. | Reference Structure Name

— 4-(4-Trifluoromethylphenyl)-
C1 | WO00/66567 CFs N-methylbenzylamine
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The follow ng am nes are known in the literature. 5 No. Reference
Structure - _ [ Nanme -~-y - - -~ 4-(4-Trifluoronethyl phenyl)- Cl1 WO0O0/ 66567
cF3 _~ N-wethphienzyl am ne__ 34 WD 03/ 042179 PCT/ EP02/ 12%0%/EPBR/12505
N-(1-Et hyl - pi peridin-4-yl)-4- [ 001/60805 ~N~ CF (4-trifluoromethyl C2 [ W
-\ / 3 phenyl)benzylaniine Internediate C3 -

4- (4-Tri fluoronethyl phenyl)-N-ethyl benzyl am-ne—To—a-sol-ut-i-on—-of
4- (4-trifl uonomet hyl pheny)y 0g, pOrditlpipaigetyls4 100m )
was addedca sovobimsogos | et h o, POnirifluegmeshyl: 4A0 nol ecul ar
sieves (115g) i\were addediand the m rr ed; pemyDyerfzglaniiédr. The m xture
was fil tered—through—cetrteandthe fittrate evaporated.” The TeSi due was

di ssol ved in ethanol (200n) and sodi um borohydride (1.13g, 30mol) was
added porttermgdiatedydr 446 Triflworamethyinbenyh Methydenadamine r ed at room

t enper at ur g-Nf orLh, then concentrated. CH2Cl2 and water 10 were added, the
organi ¢ phase— AshgdChi t h water, dried (K2C03) and evaporated to give
the title compolUnd as a white solid. (4.99, 88%._ 1H NV (CDC13) S 1.16
(3H, t), Toazolutionof 4y4-trflesompihylphenylipenzaldenyde (.02, 2058nqlpm CH3CL 7 68 (4K,
s); M3 ( ARCDm)) Warmided & SbIhios 0P 8fiylafiGHhAFEBN(AM 2mle40127®]1). H3\ Mokectlat | owi ng
i nt er medi QL& @Sy RSP aMRA W thd RiTRicRAtte@ ket fBF 181l Bheembaure VB filtered

ﬁf Ir gg;?ggﬁ%uﬁ%}itg rﬁ%ﬁéﬁ%‘i{g}%% éé{/%{)&l%tdh )ith I?gsri'(ﬂe) wasSdisstfvel i ethanol (200m1l),

1- N- Met hy@ndsodning borohydds (14138, 3pmmal)wasdged portipmwise purhP minvies p 8-

1- yl ) - 4- omixtdid-wpsi stiodeil at fooyh jentgefature 4ot i, fiensoocanthiedp KRl 4ndrivaier) acet ami d
e bii@rt fatetdbed) afit hastOvasl Whshed with water, dried (K,COs) and evaporated to

O ( 7~ Azabez ol d 2 Btlrhs MoMidlsblia (8 0 H8EA VIR HEDERY BT 1eqBARAOSPhat €
TSTUNEG e ek a4

(0.18nl, MOLmB80); GCieHciFprénpite2hdm de (10m ) and the resul tant sol ution
stirred for 2h. The solvent was 25 evaporated and the residue diluted with

di chl gy oL AR v O ImRAth YO 1HEpRUE 6L RRINENN oithldimEd@hid/ed ed armoni um

chl ori frel rsit trated—sodrumorcar teThe—organrctays was dried
y

(K2C03) al¥8: t/mIreeiiesny  ovapor at ed.— TR MG si due-was-purifi-ad by flash

L 3 A bt |

chr omat ogr apH ztl—B Me QKL / CH2C12) . M@éfﬂﬂﬁmememylxggnyll}. 267mmol ) was
di ssol vedC4i i frety .< ¢ CFand t ar A sopropgibentylarfidg, 0. 267nmol ) added.

After stirring-forI

Example 1 — N-Methyl-2-(2-(2-(2,3-difluorophenyl)ethyl)-7-(3-dimethylaminoprop-
1-yl)-4-oxo0-4H-quinolin-1-yl)-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide
bitartrate

20
O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU)

(0.187g, 0.6mmol) was added to a mixture of intermediate B1 (0.195g, 0.43mmol), amine
C1 (0.115g, 0.43mmol) and diisopropylethylamine (0.18ml, 1.04mmol) in
dimethylformamide (10ml) and the resultant solution stirred for 2h. The solvent was

25  evaporated and the residue diluted with dichloromethane (30ml) and washed successively
with saturated ammonium chloride and saturated sodium bicarbonate. The organic layer
was dried (K,CO3) and the solvent evaporated. The residue was purified by flash
chromatography (NH; / MeOH / CH,Cl;). The amine (0.18g, 0.267mmol) was dissolved
in methanol (10ml) and tartaric acid (0.04g, 0.267mmol) added. After stirring for 15min

30 the solvent was evaporated and the residue triturated from diethyl ether to afford the title
compound (0.215g). "H NMR (ds-DMSO) & 1.81 (2H, m), 2.19 (6H, 2x s), 2.27 (2H, m),
2.65 (6H, m), 3.2 (3H, 2x s), 4.12 (2H ), 4.63, 4.81 (2H, 2x 8), 5.29, 5.39 (2H, 2x br s),
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30 the solvent was evaporated and the residue triturated fromdiethyl ether
to afford the title conpound (0.215g). 1H NWVR (d6-DMSO) S 1.81 (2H, m,
2.19 (6HwWD038)217®. 27 (2H, m, 2.65 (6H, m, 3.2 (3H, 2xPEYX/EPA2/1E0X 2H s),
4.63, 4.81 (2H, 2x s), 5.29, 5.39 (2H, 2x br s), 35 WD 03/042179

PCT/ EPO2/ 12505 5. 99 (lH, 2x s), 7.03-7.88 (13H, m, 8.07 (1H 2x d); MBS
(APCI +) found (Mtl) = 676; C39H38F5N302 requires 675, The follo %g
exanpl es BE0d1H; 2ps), 336488 HSHre)hd87 6H pMES (AR(Sl) fpuad(rl) F\k%g

par ent accqg}ggssm 10, sQfiese®al t . Ex. rPrecursor sStructure Nane -~ NI\/EZ
2-(2-(2-(2 quorophenyI)- \' I I CF3 ethyl)-4-o0x0-7-(3-(dinethyl- 2 Int.
B2 F am no) propox qU| nol i n

y1) - N et A fellqw % gxqppley ‘(YS’fecPreI??éetCQ@f %ﬁ@?\e\%(}dodetj\l e lysinggither e o trate
N Met hyl - par(ema(czdolzl,tsssqglmmaaito F F F3 phenyl) et hyI) 7-nitro-4-oxo-4H 3
Int. B3 N N2 quinolin-1-yl)-N-(4-(4-trifluoro- eCl Amn N

rerﬁ]hlyl) pg OB NkSors 2 SEhRRLAE  \Ve2 2-(2- (2- [ RageeD f | uor ophenyl ) | | | ch3
sl TR e s e AR {1
met hyl phenyl ) benzyl ) acet aqi ; h ethid) ggxo-7-(3-(dimethyl-
2-(7-(2-Diet hyjn@eroet h i| fininv)pphexpidEghindlin-d- | 1
Int. B 112N Oﬁﬁn yl)-N—methyl -N-(4-(4- tnﬂuoro-
met hyl - N+ (4- (4-Tr1 uor H}W gﬂ@ﬁ@&% @
bitartrate 2r(2-(2-(2,3-Difl uorophenyl) rN eth pI per din-1I-
6 Int. B12 N | cF3 yl)ethoxy)-4Hquinolin-1-yl) uartrate

'l N-Methyl-2-(2-(2-(2,3-difluoro-

phenyl)ethyl)-7-nitro-4-oxo-4H-

3 | ItB3 quinolin-1-y1)-N-(4-(4-trifluoro-

Amine C1 methylphenyl)benzyl)
acetamide
2-(2-(2-(2,3-Difluorophenyl)-
ethyl)-7-(2-dimethylamino-

Int. B10 ethoxy)-4-oxo-4H-quinolin-1-

4 Amine C1 y1)-N-methyl-N-(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
bitartrate
2-(7-(2-Diethylaminoethoxy)-2-
(2-(2,3-difluorophenyl)ethyl)-4-

Int. B11 0x0-4H-quinolin-1-yl)-N-

5 Amine C1 methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(2-(2-(2,3-Difluorophenyl)-
ethyl)-4-oxo-7-(2-(piperidin-1-

Int. B12 yDethoxy)-4H-quinolin-1-yl)-N-

6 Amine Cl1 methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(2-(2-(2,3-Difluorophenyl)-
ethyl)-4-ox0-7-(3-(piperidin-1-

Int. B13 yDpropoxy)-4H-quinolin-1-yl)-

7 Amine C1 N-methyl-N-(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
bitartrate

36



Arine O F methyl-N-(4-(4-trifluoromethyl- F , N phenyl)benzyl)acetam de
bitartrate n 2-(2-(2-(2,3-0ifluorophenyl)- o

et hyl ) - 4-wo®3/p42139 (pi peridin-1 7 Int. B13 N cF3 PCT/EP02/12505

yl ) propoxy)-4H quinolin-1-yl)- | Amine G Nnethyl-N(4-(4-trifluoro EF F
~N | net hyl phenyl ) benzyl )acetam de bitartrate 36 V\D 03/ 042179

PCT/ EP02/-12505 —=- t-ent—Butyl—2—(2—(2—(2-3—ei-F1-to 14 N
3 triflupronethyl phenyl)benzyl )k g Agi F |Next- B“W?ré@'ﬁ%fﬁz éﬂfjllf'%%ﬂ bony! -

met hyl ) - 4- ox@- 4H- qui nol i n- 7- gét e o 2- h2ayetlii))3t-V{(4-¢br ophenyl ) -
Eeﬁ]gilyg QH?Z ItZ]gﬁ@yr i di me'?lf:] nﬂuoromegtllgri lfrl)benzyl)- b
| ~N F phenyl )llbik}?ﬂi‘fffglacl;e % Ent rchl ori dyj{l H[l\éﬂqﬁ (Jng,prome Y
2-(2-(2-(2,34Di fl uorophenyl )- | "N ethyl)-7-(5- n‘%?thw) sBeadrauinolipnt- B 16
cF3 yl mef hoxy) - 4- oxo-4Hquinolin 10 Arine G H ﬂomy)wetatw methyl -N-(4-(4- F
trifluorpnethyl phenyl) G 2-(2- (2 23(23 ﬁlﬂﬁxfr@pﬂfte@},)l) N\
N CF3 ethyl)-7-(1-nmet -/1Int 3&? __
yl met hoxy) - 4- oxo0- 4H qu [ ' N(;,_—y FJ %
trifluorpget hyntpRéhyl ) @ ) ctartma 8XY qumo 1t
2- (7- Bengy| oXywine Z21( 2} 3 {(O O methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
hydrochloride
2-(2-(2-(2,3-Difluorophenyl)-
ethyl)-7-(5-methylisoxazol-3-

Int. B16 ylmethoxy)-4-oxo-4H-quinolin-

10 Amine C1 1-y1)-N-methyl-N-(4-(4-
trifluoromethylphenyl)-
benzyl)acetamide
2-(2-(2-(2,3-Difluorophenyl)-
ethyl)-7-(1-methylpyrrolidin-2-

1 Int. B17 ylmethoxy)-4-oxo-4H-quinolin-

Amine C1 1-y1)-N-methyl-N-(4-(4-
trifluoromethylphenyl)-
benzyl)acetamide bitartrate
2-(7-Benzyloxy-2-(2-(2,3-

Int. B18 difluorophenyl)ethyl)-4-oxo-4-

12 An.line Cc1 quinolin-1-yl)-N-methyl-N-(4-
(4-trifluoromethylphenyl)-
benzyl)acetamide
2-(7-Benzyloxy-2-(2-(2,3-
difluorophenyl)ethyl)-4-ox0-4-

13 Int. B18 quinolin-1-yl)-N-(1-ethyl-

Amine C2 piperidin-4-yl)-N-(4-(4-
trifluoromethylphenyl)benzyl)-
acetamide bitartrate
2-(7-(Dimethylaminomethyl)-2-
(2-(2,3-difluorophenyl)ethyl)-4-

20 Int. B20 ox0-4H-quinolin-1-y1)-N-

Amine C1 methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
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~~ &N -
qui nol i n-1-yl)-N-net hyl

trifluoronethyl phenyl)benzyl) -

Pn difluoro hen 1 eth 1 -4-o0x0-4- PY) Y) CF3 12 Int.
-N-(4- AmMne d F ~0 F
" bent l)woetamide 2-(7-Benzyloxy-2-(2-(2,3 |
(iifluorophenyl)ethyl)-4-oxo-4- CF3 13 Int.
quinolin-1-yl)-N(1-ethyl-

B18 o

Ph PCT/EP02/12505

B18 P~F N

Amine C2 F N piperidin-4-y1)-N-(4-(4 i

acetam de bhitartrate

N (4-trifluoronethyl phenyl) -

2- (7- (DijethyTam nonmethyl ) -2 F I N(2(2,~ ShoRASRh 1)-4- 20
Int. B2O I N o F F oxa ﬁ(hjidéﬁﬁ(y E étl@fl}ll§l4)
met hyl - N (4- (4-triflud clé oK l*‘i“ygepﬁ?' rdte 37
WD 03/ 04 %79 RCBEP02/ ﬂxarﬂ%BW@P 1 )Yl)g F\ NN~ F
(2-(2, 3- | bamhapdenyl - math¥l-¥-(4-(4-trifluoromethyl-
oxo-4H- qui nolin-1-yl)- Edyl[Antyl)dcbtamidaret hyl
phenyl ) benzyl)acetam de bitartrate 2-(7-(D et %ﬁﬁt@on}g{ hyl)-2- F F |N
(2- (2, 3-idi-tluorophenyl)et-hyl)y—4s—t-at-——B2t—N-o
ox0- 4H qui nolin-1-yl)- m C3 ~N I2 (7 @1gthy1am1nomethyl) 2
N- (4- (4-itrifluoronet hy (@42, 3pdiflaprophenyl)ethyl)-4-
é- (7- (() DFEthf)ly ﬂ-gp Hg mbmﬂhhﬁbnwl)ymfv Byl nt . B21
o XQ- q —tnﬂu omethyl-
propyl - N-
eny ﬁ:)enzyl acetamide

b1tartrate

Int. B21

23 Amine C4

2-(7-(Diethylaminomethyl)-2-
(2-(2,3-difluorophenyl)ethyl)-4-
ox0-4H-quinolin-1-yl)-N-
isopropyl-N-(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
bitartrate

Int. B22

24 Amine C3

2-(7-((Pyrrolidin-1-yl)methyl)-
2-(2-(2,3-difluorophenyl)ethyl)-
4-0x0-4H-quinolin-1-yl)-N-
ethyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate

Int. B23

25 Amine C3

2-(7-((Piperidin-1-yl)methyl)-2-
(2-(2,3-difluorophenyl)ethyl)-4-
ox0-4H-quinolin-1-yl)-N-ethyl-
N-(4-(4-trifluoromethylphenyl)-
benzyl)acetamide bitartrate

Int. B24

26 Amine C1

2-(7-(2-Dimethylaminoethyl)-2-
(2-(2,3-difluorophenyl)ethyl)-4-
ox0-4H-quinolin-1-yl)-N-
methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate

Int. B25

27 Amine C1

2-(7-(2-Diethylaminoethyl)-2-
(2~(2,3-difluorophenyl)ethyl)-4-
ox0-4H-quinolin-1-yl)-N-
methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
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bitartra

te

2-(7-((Pyrrolidin-1-yl)methyl) N4

2-(2-(2,3-di fluorophenyl)ethyl)- F &~ 24 Int.

B22 NO FF

4- 0x0- 4H-woinokiim 1-yl )-N- Amine C3 ethyl-N-(4-(4-trifl uorcwaPhyi2505
2-(7-((Piperidin-1-yl)nethyl)-2 F F N

phenyl ) benzyl ) acet am de
(2-(2, 3-difluorophenyl)ethyl)-4-

1)-N-eth

bitartrate
I nt.

B23 N F F oxo-4H uinolin-1-

benyl ) ac
(2-(2, 3-
met hyl - N
bitartra
(2-(2, 3-
0X0-4Hq
phenyl )b

A

bitartra
(2-(2, 3-

yl - 23 Art;j ne C3y Fqy NM_M_tLiTl uor onet hyl phenyl)- =~
etamide bitartrate -(2- t amni -FE -
di fl gor op_henyl ‘ %'234 % 0 Ziggghy%roﬁsﬁ E{Zl)(;ig))ﬂ_)_-N N F
- (4-(4-trifluorby 67Ani ne C Fll%f-ﬁﬁyfﬁ%‘ﬁ %i/-??ﬁ- tamde 1
t o, F\NL-R2G 2. n )|-oxo-4H-quinoln vl
d% | yoxmipheHy! ) et hyl ) - 4- I Bo5 methd-N-(4-(4-trifluoromethyl-
ui nollin-1-yl)-N- Amine C | met hyl - \NbHeflyljentyl)dcetantideret hyl - 1
enzyl) acetanl de bitartrate 38 W 03/ 0437g,ECTI EPO2/ 12505 -
zZ zZ Yy T T 0T TarTtr="1I="yl UTTyT )= | AN . .
ne 3 elgge -de
L e 24 (it B@ﬁDlyet hyl gm nopr gpyl) - 2 - 2 Foxo—4H—quinolin-1-Ile)-N- ’
0291 %%Q%Yl ethvl)-4 N O O F | methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(7-(3-(Pyrrolidin-1-
yl)propyD)-2-(2-(2,3~
r | difluorophenyl)ethyl)-4-oxo-
30 |t B28 A (O 4H-quinolin-1-yl)-N-methyl-N-
Amine C1 (4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(7-(3-(Piperidin-1-yl)propyl)-
2-(2-(2,3-difluorophenyl)ethyl)-
3 | BtB2 k(F 4-oxo-4H-quin9nn-1-y1)-N-
Amine C3 N D F | ethyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(7-(3-(Piperidin-1-yl)propyl)-
2-(2~(2,3-difluorophenyl)ethyl)-
- Int. B29 kfF ft-oxo-4H-quinolin-1-y1)-N-
Amine C4 N D F | isopropyl-N-(4-(4-trifluoro-

Y methylphenyl)benzyl)acetamide
bitartrate
2-(7-(Diethylaminomethyl)-2-

ot B30 e 1 sﬁjt@v'(/ (2,3-difluorobenzylthio)-4-oxo-
33 ) [ :I ‘\fo F | 4H-quinolin-1-yl)-N-methyl-N-
Amine C1 _N O O " | (4-(4-trifluoromethylphenyl)-
benzyl)acetamide bitartrate
2-(7-(3-(4-Morpholino)propyl)-
E 1 l 0 2-(2,3-difluorobenzylthio)-4-
44 |10t B3I fjﬁs Nkfo - | oxo-4H-quinolin-1-yl)-N-
Amine C1 N O O F | methyl-N-(4-(4-triftuoromethyl-
phenyl)benzyl)acetamide
hydrochloride
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Int. B27 O F oxo-4Hquinolin-1-yl)-N 29 Amne O F

met hyl - N-(4-(4-trifluoronethyl- phenyl)benzyl)acetam de bitartrate
2-(7-(3-(Worispkiid n-1- F F yl)propyl)-2-(2-(2,3- Int. B28PCYAPH12505

di f 1 uorophenyl ) et hyl)-4-oxo- 30 4H quinolin-1-yl)-Nnmethyl-N- Arine O 4 4
trifluorometh 1 phenyl)benzyl)acetam de bitartrate
2-(7-(3-(Piperidin-1-yl)propyl) F\ " "C 2-(2-(2, 3-di fl uorophenyl)ethyl) -

et hyl - (Brapie or A3 niehHigh ﬂéﬁ%}%ﬁf&ﬁﬁ?@?wﬁ g30-4-panofigy yD-

2-(7-(3- (Mrp@hyHNr(4i(4;ﬁl‘§tbmwa)hyml&'ﬂy )benzyDacetamide di f | uor ophenyl ) et hyl ) -
Int. B29 " F 4-oxg-4H quinolin-1-yl)-N 32 Amine C4 F
i sopropyl - N-(4 ( uor o- et hyl phenyl ) benzyl )acetam de - bitartrate
2-(7-(Di et Eck, | "~ (2,3-difluorobenzylthio)-4-oxo- 33
I nt. B30 )-I\I-rrethyI-NAm'neCI ~" F
(4-(4-tri ~ 1 benzyl)acetam de bitartrate i
2-(7- (3 (4Fl\/brphol,i/ "] FF & -~ 2 (2, 3-di fl uor obenzyl thio)-4-14
| nt. 4% )ﬂe‘l (Bofaly wds added
nmet hy I- 'EO uor g/% ] L])r ﬁ&(?DM@ted te}/)drocahlgrl de 39
WO 03/ 042 ﬁ@?’ﬁff’&% © fydrogenated a
2- ( 2- ( 2- (tempedivre (orZPhehyd mistwry |v9as ﬁllnvérvaﬂyﬁmhg&@wiﬂamlh&anﬁe@% ) -
N- et hy| - ddsdobvel dhytpiedipitasdpretiny lapd Gityle)l eoagh Celitetaada dmall plug of fine

silica gel. The solvent was removed under reduced pressure and the residue triturated

10  with diethyl ether and dried to give the title compound (0.242g). "H NMR (dg-DMSO) &

2.75-3.1 (4H, m), 3.21 +3.31 (3H, 2x s), 4.6 + 4.87 (2H, 2xbr s), 5.18 + 5.26 (2H. 2xbr s),

5.89 + 5.91 (1H, 2xs), 6.55-6.9 (2H, m), 7.05-7.5 (5H, m), 7.55-7.75 (2H, m), 7.75-7.90

(4H, m), 7.9-8.05 (1H,m), 10.23 + 10.28 (1H, 2xs).

15  The following example was prepared by the method of Example 15 but using ethanol as
solvent.

Ex. | Precursor | Structure Name
2-(2-(2-(2,3-Difluorophenyl)-
ethyl)-7-hydroxy-4-oxo-4H-
quinolin-1-yl)-N-(1-ethyl-
piperidin-4-yl)-N-(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
bitartrate

16 | Ex. 13

Example 17 - 2-(2-(2-(2,3-Difluorophenyl)ethyl))-1-(N-(4-(4-trifluoromethyl-
20  phenyl)benzyl)-N-methyl-aminocarbonylmethyl)-4-oxo-4H-quinolin-7-yloxy)acetic
acid

To a solution of example 8 (0.135g) in dichloromethane (3ml) was added trifluoroacetic
acid (0.5ml) and the solution stirred for 66h at room temperature. The solvent was

25  removed under reduced pressure and the residue triturated with diethyl ether to give the
title compound (0.115g). 'H NMR (ds-DMSO) & 2.8-3.1 +3.22 (7H, m +5), 4.63 + 4.75-
5.0 (4H, br s + m), 5.2-5.5 (2H, m), 6.01 + 6.04 (1H 2xs), 6.8-7.6 (7H, 2x s), 7.55-7.95
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\'l NOHI CF3 O14- CFF ,N\ 5 To a solution of exanple 12 (0.382g) in
di met hyl formam de (DVF) (30m ) was added 10% Pd/ C (paste containing 54%
wat er) arwotob@4217Xt ure hydrogenated at room tenperature POT/EPISIRS0The

m xture was diluted with further DMF (70nl), warmed to dissolve any
precipitated product and filtered through Celite and a small plug of fine
silica gel. The solvent was renoved under reduced pressure and the residue
triturat e@H.oWB0A-&7 EkHhyn); M eAPE faund EM-1 5= §63 6Veakd GaklpbsNaGipound

(0.2429) . reqtdrédM®4 d6-DMSO) S 2.75-3.1 (4H, m), 3.21 +3.31 (3H, 2x s), 4.6
+ 4.87 (2H, 2xbr s), 5.18 + 5.26 (2H 2xbr s), 5.89 + 5.91 (1H, 2xs),
6.55-6.9 (2H, m, 7.05-7.5 (5H, m, 7.55-7.75 (2H, m, 7.75-7.90 (4H, m,
7.9-8.05 (1H,m, 10.23 + 10.28 (1H, 2xs). 15 The foll ow ng exanpl e was
prepared by the nethod of Exanple 15 but using ethanol as solvent. Ex.
Precursor Structure Name~_ - - --~ O 2-(2-(2-(2,3-Difluorophenyl)- CF

et hyl)-7-hydroxy-4-oxo-4H\ N off T 3 quinolin- 1-yl)-N(1-ethyl- 16 Ex. 13
i F~Or \ F Npiperidin-4-yl)-N(4-(4-trifluoro-

met hyl phenyl ) benzyl ) acetam de bitartrate Exanple 17 -
2-(2-(2-(2,3-Difluorophenyl)ethyl))-1-(N-(4-(4-trifluoronethyl 20

phenyl ) benzyl ) - N- net hyl - am nocar bonyl net hyl ) - 4- oxo- 4H qui nol i n- 7-yl oxy) acet
ic acid OOHNOGCF3 ,N To a solution of exanple 8 (0.135g) in

di chl oronet hane (3ml) was added trifluoroacetic acid (0.5m) and the
solution stirred for 66h at roomtenperature. The solvent was 25 renoved
under reduced pressure and the residue triturated with diethyl ether to
give the title conmpound (0.115g). 1H NWR (d6-DMSO S 2.8-3.1 + 3.22 (7H, m
+s), 4.63 + 4.75- 5.0 (4H, br s + m, 5.2-5.5 (2H, m, 6.01 + 6.04 (1H
2xs), 6.8-7.6 (7H, 2x s), 7.55-7.95 40 WD 03/042179 PCT/ EP02/ 12505 ( 6H,
nm, 8.05-8.2 (1H, m; M (APClI-) found (M1l) = 663 (weak); C36H29F5N305
requires 664. 41
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WO 03/ 042179 PCT/ EPO2/ 12505 Biological Data 1. Screen for Lp-PLA2
inhibition. 5 Enzyne activity was determ ned by neasuring the rate of
turnover wbosleiaotificial substrate (A at 37 C in 50mVIPHERE®/12505

(N- 2- hydr oxyet hyl pi perazi ne-N -2- et hanesul phoni c acid) buffer containing
150mMM NaCl, pH 7.4. O (CH2)3CH3 2N OOOO- 0 00", O'Q CH2)2N+Me3
10 (A As&@)xos Weiﬁf erformed in 96 well titre plates. Reconbinant Lp-PLA2
was puri f geneity from baculovirus infected Sf9 cells, wusing a
zinc chelating colum, blue sepharose affinity chronatography and an anion
15 exchange col um. FoI | owi ng purification and ultrafiltration, the enzyne
was storetl at Séwes fior hp-PLAR inkdbitipnp| at es of conpound or vehi cle pl us
buffer were set up using automated robotics to a volune of 1701l. The

;e?f;'a tré; ch'vﬁg s%)étehj 8% é&éaﬁﬁhrfgfthe 2488 oPfurd e @&héfaﬁgir?ﬂalﬁré)tgoag' ve
zy

appr oxi ma? Tfrf‘tﬁ ﬁ] Eg%ﬁv{eﬁ E\édérlgﬂek)hrﬁ%erg#lh??@\%ed at 405 nm and

37 C for @tbannsnhph@yc@gndhguﬁermoata@nnééwe Gl pHutbnatic nixing. The rate

of reaction was neasured as the rate of change of absorbance. Results 25

The compounds described in the Exanples we t(e&ﬂ%\%)lag descri bed above and

had 1C50 values in the range <0.1 to 100 nM /042179

PCT/ EP02/ 12505 CliNB A conpound of for a(l): 0 jNYZ OY

R2ZIN-/R3 R4 5 (1) 4n : is an yI group, optionally substituted by

1, 2, 3 or 4 substituen 0’() iQ) . QD different selected from

C(1-6)al kyl, C(1_6)al koxy, 1-6)al kyl t hid, 10 hyRIr ox hal ogen, CN, nono

to perfluoro-C(1-4)al kyl, nono to perfl uoro- C(@ﬁjpi K‘b)@yﬁMﬂa and

aryl Cgol- 4) al kyl ; (A)

Assays were performed in 96 well titre plates.
Recombinant Lp-PLA7 was purified to homogeneity from baculovirus infected Sf9 cells,
using a zinc chelating column, blue sepharose affinity chromatography and an anion

15  exchange column. Following purification and ultrafiltration, the enzyme was stored at
6mg/ml at 4 °C. Assay plates of compound or vehicle plus buffer were set up using
automated robotics to a volume of 170ul. The reaction was initiated by the addition of
20ul of 10x substrate (A) to give a final substrate concentration of 20uM and 10 pl of
diluted enzyme to an approximate final 0.1nM Lp-PLA.

20  The reaction was followed at 405 nm and 37 °C for 20 minutes using a plate reader with
automatic mixing. The rate of reaction was measured as the rate of change of absorbance.

Results

25 The compounds described in the Examples Wwere tested as described above and had IC5¢
values in the range <0.1 to 100 nM.
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R2 is hydrogen, C(1-6)al kyl which may be unsubstituted or substituted by 1,
2 or 3 substituents selected from hydroxy, hal ogen, OR5, COR5, carboxy,
COOR5, COUNRIB17NR7R8, NR5COR6, nono- or di- (hydroxyC(1- @caleeyt/)zns no and
15 N-hydroxyC(1-6)al kyl -N-C(1-6)al kylam no; or R2 is Het-C(0-4)alkyl in
which Het is a 5- to 7- nenbered heterocyclyl ring conprising N and
optional | s S, and in which N may be substituted by COR5, COOR5,
CONR7R8, or &1- 6) al kyl optionally substituted by 1, 2 or 3 substituents
sel ected from hydroxy, hal ogen, OR5, COR5, carboxy, COORS, CONR7R8 or
NR7R8, 20 for ilngteeropoungiggéemalally-yl  pyrrolidin-3-yl; R3 is an aryl or a
heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which
may be the sane or different sel ect fromcC(1_6)al kyl, C(1_6)al koxy,
C(1-6)al kylthio, aryl C (1-6)al koxy, {hydroxy, hal ogen, CN, COR5, carboxy,
COOR5, NRS5COR6, CONR7R8, SO2NR7R§: , NR7R8, nono to perfluoro 25

C(1-4)al kyl and nono to perfl1uoro |C(1- )al koxy; R4 is an aryl or a
heteroaryl ring which is fuR i
me

zbstituted by 1, 2, 3 or 4
substituents which may be the di fferefnt selected from C(1-6)alkyl,

C(1- 6)al koxy, C(1_6)alkylthio, C(1-6)al@ylsul fonyl, aryl C(1-6)alkoxy,
hydr oxy, hal ogen, CN, COR5, carboxy, 5, CONR7R8, NR5COR6, SO2NR7R8,

NR5SCO2R6, NR7R8, 30 nono to perfl uoro- %ﬁggyl and nono to
per fluoro-C(1-4)al koxy, or C(5-10) g : TS a C(2-4)al kyl ene group,

optionally substituted by 1, 2 or substituents selected fromnethyl and
ethyl, CH=CH, (CH2)nS or (CH2)nO where nis 1, 2 or 3; X and Y are
ingepRgndeﬁﬁwégﬁH o(rgﬁN; z istOZ, NRSF;%{guczfgl,3 iSR@QB SfiRQ, - S02R9 or R10;)3|5kR|5
an are 1n 1 b 19 Substittit Joyb.or hQubdtisdROERIcRFday?) al Ky
(e.g. methyly g?ﬁi%rgl rfé? ?gﬁ’; %iff;ﬂaﬁg s l%qiélm% EP02] %,‘%5@13 R/ and R8
whi ch may 065G e fitigrentse S Cgl-6 sefl T rddayarogen, or
C( 1- 12Pal tytroxyrhatgzean@NReone de perdpomr € (1 -4 Bk Yhimangde Reiliofgri ch t hey are
attached f@{li_f]igﬂko)’éyarﬂpanﬂ arplpengdkyli ng optional [y containing one or nore
further heter %z_ﬁi%lya@g@&,t@d_@mwmvmw 85 be Rih btRERR B dubiHBBY by 1806r
v, G 1. é%ﬁbsﬁéﬁt“ ooy, fusien, RS, EORS BBl el P OO
0X0, - - Y, aryl, . e.q. enyl’, “or aral kyl, e.g
benzyl, fd&ONR Rﬁn% Rér%%@pﬁe,wnﬁi %&ébﬂ%@’,‘y%m—ﬁ)%lﬂ §éRd or
C(1- 6)18] kyN-hpgrok pO@LélkylidsCit giabyldmind,or2 or 3 substituents which may be
the same or di f{Zyqmu:- 31;2‘% Cn fwia¢h Hmds @5y to Nahagbsted biBroc@DRTing COORS,
CNRTRS, LB sinb R0 SR Gprictll) 0 HY. ShOR Yhicft iy Be sitRrifn HR3, 10
heterocyclé( rbjné aryl or heterogryl 1.s CP'[I ?ri e% ubstituted by 1,
2, 3 or 4 CRAB2tCONRIRS Rhfehs piiqnally substityied by fr40% ?‘; tlug%tfgl(ij from
C( 1- 6) al kyselected frod) hydeoxy halogen, (0B AIGGR 1, wathoxar GPOR?, EPNR/REor Mg MR Bxy
hal ogep, @b inSiehe, 4-GONRERRIin-3INR7R8, NRSCOR6, SO2NR7R8, NR5SO2RS6,
mono to perfl “Ciiﬁﬁ(z 3 ety IR D ptionally substituted by 1, 2, 3 or 4 substituents
which may be the same or different selected from C(1.g)alkyl, C(1-¢)alkoxy,
C(1-6)alkylthio, arylC 1-6)alkoxy, hydroxy, halogen, CN, COR?, carboxy, COORS,
NRSCORS, CONR7R8, SOoNR7R8, NR3SO,R0, NR7R8, mono to perfluoro-
25 C(1-g4)alkyl and mono to perfluoro-C(1._g)alkoxy;
R4 is an aryl or a heteroaryl ring which is further optionally substituted by 1, 2, 3
or 4 substituents which may be the same or different selected from C(1-g)alkyl, C(1-
6)alkoxy, C(1-g)alkylthio, C(l_é)alkylsulfonyl, arylC(1-g)atkoxy, hydroxy, halogen, CN,
CORS3, carboxy, COORS, CONR7R8, NRSCOR6, SO)NR7R8, NRISO,R6, NR7RS,
30 mono to perfluoro-C.4)alkyl and mono to perfluoro-C(34)alkoxy, or C(5.10)alkyl;
W is a C(2-g)alkylene group, optionally substituted by 1, 2 or 3 substituents
selected from methyl and ethyl, CH=CH, (CH),S or (CH),O where nis 1, 2 or 3;
X and Y are independently CH or N;
Z is NOy, NRSR?, ORY, SRY, SORY, SOoR? or R10;
35 R5 and RO are independently hydrogen or C(1-12)alkyl, for instance C(1-4)alkyl
(e.g. methyl, ethyl or t-butyl);
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to perfluoroC(1-4)al koxy, and which 5- to 7-nenbered heterocyclyl ring is
optionally 15 substituted by COR5, COOR5, CONR7R8, or C(1 _6)al kyl

opti onal Iwogabsxi7¢ uted by 1, 2 or 3 substituents sel ect ed@CirmEPn/RpoF oxy,
hal ogen, OR5, COR5, carboxy, COORS, CONR7R8 or NR7R8, for instance,

pi peridin-4-yl, pyrrolidin-3-yl; and R10 is C(1_6)al kyl optlonal I y

substituted by,3 r ubst i %} @, @E | rent
selected from &P% %Wlﬁlﬁﬁ tbe %’«’%‘i& & gﬁﬁgw E&g Lo

NR5CORG, Sil12)a e@ro%? gid %néog&th?f wilth The milrege} gV hie ﬁ‘tEi’F G2 2phi ch
aryl or hst mmaembened ringtoptodllyycostabeng one erdneyy furthez thETQﬂtOmS mlmd tuents

whi ch mayshg 5§§er§ }ifoget I'anﬂ ishibBire Bid St opellsubistituediylors)oltky substituents

C( 1 6)5a| k %g(ég 0@%%}30}(&%‘)(’% Qggheﬁgf Qgﬁt'alkypN

perfl uoro@@PCEZ)Yé’IfQ{/}nSE’HBGWBFR?O 1BE BEPPFRGNGC! 1- 4) al koxy, and 25 V\:hl ch 5- to
7- menber ed het BPos:lyyﬂrygenrorrﬁ;:(1L@alb]zit<?ip@naﬂﬂbgﬁu smgtedthyﬂeé 0B} SEEYRUENEOORS,
CONR7R8,  @hick(ayihethk ¥Amepi digfesdnt yelsdwdabiromtiydrbxpyhaloged, ORS3CORSst i t uent s
SN%E;t ed E SEMRXKS NRTR gfmi@ b, LR ﬁetlef(%f %aalsm%en%@ﬁm%ort

I NS ce L peri dl n- 0 | I,S a 0
7- menjtﬂere ebﬁ@P “@“ﬁ% ?%%g;l@gx% glpégd‘%grf gﬂi %%};’rﬁo uC(JOCRS

r y

CONR7RS8, &« stu(urnt@)vmlﬂymamb@t 2 entes iy ¢ %126)6 3 K hent s

selected © PB}aﬂMﬂthmsmyl Igpmmxy,ﬂﬁﬁro@mﬂogmaﬁbbﬂpR Sor
NR7R8, f N@G@beD K& ARASOR, hfnb @b PerdrubtoC Eq naﬁ%amut ically
28?7;35{;3' g:r 53 P?‘Fﬂ gler v Whlc]égr% -membeg%theérg)csycf} erb?lo%Ql that the

N- ( 2- 8 et w;hsatﬁtedd@tﬂ @O@E @Q&R?:,R%nqr|ng«6a§5h>érgvrlyn@%wb§utvte@rbvflbaor onet h
yl - 4- ox0- 818 substituents selected from hydroxy, halogen, OR COR? , carboxy, COORS
qui nazol i poby? 8 mw 814 m% i PhevbLdmy-gELAY | ) acet ani de;

N (2-di et hyI a get 4- oxo-
4H quinazolin FM? Ptgcfnlaful F‘%Dﬁg "L‘J:MP%&\ ﬁﬁl tQVhY ﬁ&g%m de;

N- (1- et hythsi S?Lleﬁfl fropphydsoxg.. § ?Pg‘?}b Zjﬂw - 4- oxo0
-4H 480 NR'R NR COR , aryl, heteroaryl and a 5- to 7-membered heterocyclyl nng, which aryl

[Nl( 223] gap[ltﬁhgéta@m@d k- dﬁnbnﬁh;( ﬁlb‘sﬁtﬁteﬁmyqr onebiY kilsahen widcly napbbe)sanet am de;
I e

1 fr C alkylthio, arylC1_g)alkoxy,
3-difluor e[t %ngézéﬁ %ﬁ b&%’? (1- 6 (1-6)
1. 8] napht ﬁ%rg aﬁxgsﬁ Ao IYRILORGIHNRIE S am ae;
44 \\D 03/ ]?)@Rﬁcm(ogpmpq;ﬂggg)c 1-4) alkyl and mono to pe uoroC(1_4)alkoxy, and

N-(1-pet hthhpsartm dlﬂ‘ierﬂbeﬂad h&el[oayc(lﬂ 1% i8 offiidrlalig solphientyd ppCORS), COORY,hy| - 4- 0x

? 44H£ [ ; Il H S nggﬂ all' ubst1tuted byl,2o0r3 substltuents selected from
-tri onet |
N-(1-1 sopH ‘iﬂ' ﬁég faf Xé'2- Eﬁgj W&oBﬁNﬁyﬁ eﬁons}am}e nmet hyl -
- 0X0- 4H- plpea e bib nyxﬁpldqhnﬁiylym] N- (4"
t rifl uor omet hy R8P phefyio-Amehibeted\He)eaauyt Baiiole pptionaly substituted by COR?,

'\thll é(% W@@MSV@@NWRBP&@Q é}alﬁyb’éﬁtro%alﬁ;zmﬂ)gm{l?ed%ydl Bl d#arsapiirastts et hyl) 7-m
et hy 0XQ

5 7

8] napht hy Y afftﬁ‘ﬁﬁf S‘]‘I]ljydf\?x(YAhal?g Ptlfor SRR hy?rBO}fPﬁgrR/?R -GS ﬁyl%racet ari de. 2.
A conpounéPrdpgicsi pigenidind-yh Hﬁlr{olﬂh‘k SfR1 i s phenyl optionally substituted
by hal ogeharn@tdutshlhy kgdeptableishliuemoft hyl or C(1_6) al koxy. 10

with the provisos that Z is not amino and that the compound of formula (I) is not:

35  N-(2-diethylaminoethyl)-2-(2-(2-(2,3-difluorophenyl)-ethyl)-7-trifluoromethyl-4-oxo-4 H-
quinazolin-1-y1)-N-(4'-trifluoromethyl-biphenyl-4-ylmethyl)acetamide;
N-(2-diethylaminoethyl)-2-(2-(2-(2,3-difluorophenyl)-ethyl)-7-methyl-4-oxo-4H-
quinazolin-1-yl)-N-(4'-trifluoromethyl-biphenyl-4-ylmethyl)acetamide;
N-(1-ethylpiperidin-4-yl)-2-[2-(2-(2,3-difluorophenyl)ethyl)-7-methyl-4-oxo-4 H-

40  [1,8Inaphthyridin-1-yl1]-N-(4'-trifluoromethylbiphenyl-4-ylmethyl)acetamide;
N-(2-diethylaminoethyl)-2-[2-(2-(2,3-difluorophenyl)ethyl)-7-methyl-4-oxo-4H-
[1,81naphthyridin-1-y1]-N-(4"-trifluoromethylbiphenyl-4-ylmethyl)acetamide;
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3. A compound according to claim1 or claim2 wherein R2 i s hydrogen,
methyl, ethyl, isopropyl, 2-(diethylamno)ethyl, 2-(piperidin-1-yl)ethyl,
2- (pyrrolwoionod21ye ) et hyl ,  1-(2- met hoxyet hyl) pi peri di n- 4- PICI/EP02/12505

1- net hyl pi peridi n-4-yl, 1-ethyl-piperidin-4-yl or 1-

et hyl - pyrrolidin-2-yl net hyI 15 4. A compound according to any of clains 1
to 3 wherein R3 is phenyl. 5. A conpound according to anﬁ/ of clajms 1 to 4
wher ei n Rﬂr(é-mﬁémlpeﬂﬁtﬂ 4315{3#2 {2- (%%@lﬂuﬁf%ew)qqmlbﬁéwt Y- e1udtfonet hyl or
ethyl. 20 fl8lAashyidind -dbobidiriftnorenethyibiphenyldi-yimethylacSantder ein Wi s
(CH2) nS or NCillieyfdpyIBipkNbiRDEY] 'Q 124 ZC(Q@D&ﬂﬁ@lm@H&M 19D 1-Medhy- 4Q3‘xoc4fw m 1to

6 wherein I aim?7
e R S il e

mono or5 di Ml é2mehaxyeidlpinssicmd- gl (2 en?@;i 91' i %ﬂ]
ester ther4Hi[1, &}mapm};yirﬂ(m@)]awkéasaylﬂuanome@mblgymyk-ﬁylmh@wba@éanydn 1-

6) al koxy, heteroaryl C(1-6)al kyl, 5- to 7- nmenbered heterocyclyl C(1-6)al koxy

optionally,30 s bstlt - - tituted b

het er ocycl 21 C(1- “}hsqc gg%?g)‘lﬁl%i#;ﬁeﬁ%&éf %@ngoﬁg aiif(é}ﬂ.s lg.e Ay
conpound aB¥egwh @aékﬂi %i‘if]HPan%ﬁt o8, K¥&rein when Z includes an aryl,
heterofmyl or heterocyclyl ring, said ring is selected from benzyl,

pyridinyl, 3i soxazm und%éco@alﬂ Ed)Qllaﬁﬁ(llor@MﬁﬁQleBrﬂWRza@Hydfﬁg@hﬁiem}tb, 10.

N-Met hyl - eél go ﬁo f % Loldi !W’iﬂﬂpp PRnbLY!) - 4-
&X? af'lt_il-’ g»l[J Ierllcz -Zn E é)pg)etlsg n-4- F%?-met }%E)enéfn— - Pe%t)tl?ﬁ-plgea ﬁt orﬁje
-Difl uoropb&mypyrmlhw)l -vimethyl. 7- ( 3- (di met hyl ani no) pr opoxy) - 4H qui nol i n- |
40 yl)1\-methyl - N-(4- (4-trifluoromethyl phenyl)benzyl)acetam de bitartrate;
L AR RO g e sl ol -1
2-(2-(2-(2, 3-Di uorophenyl )et hyl)-7-(2-di nmet hyI ani noet Qoxy%q4 0XO0- 4H— qui nol i
n-1-yl)- NSnet hy cqm;(mm@&cctqrdmg@@a@h%ftql@m@ﬂéﬁ whrsein\R )is paenyhppfionally
bi tartr at esubktnt¥d PBhd4geh( BifROTomEAR k2805
2-(7-(35D et hyI am noet hoxy) - 2- (2- (2,
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6)alkoxy, heteroarylC(1.-6)alkyl, 5- to 7- membered heterocyclylC(1-g)alkoxy optionally
30  substituted by C(1-6)alkyl, or 5- to 7- membered heterocyclylC1-6)alkyl optionally

substituted by C(1.g)alkyl.
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9. A compound according to claim 7 or claim 8 wherein when Z includes an aryl,
heteroaryl or heterocyclyl ring, said ring is selected from benzyl, pyridinyl, isoxazolyl,
35  piperidinyl, pyrrolidinyl and morpholino.

10.  N-Methyl-2-(2-(2-(2,3-difluorophenyl)ethyl)-7-(3-dimethylaminoprop-1-y1)-4-
oxo-4H-quinolin-1-yl)-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2—(2—(2-(2,3-Diﬂu0rophenyl)ethyl)—4-oxo-7—(3—(dimethylamino)propoxy)-4H—quinolin—1-
40  yl)-N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
N—Methyl-Z-(Z—(Z-(2,3—diﬂuoro—phenyl)ethyl)—7-nitro—4—oxo-4H—quinolin—1-yl)—N-(4—(4—
trifluoro-methylphenyl)benzyl) acetamide;
2—(2-(2-(2,3-Diﬂuorophenyl)ethyl)—7-(2—dimethylaminoethoxy)-4-oxo—4H—quinolin-l-yl)—
N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
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(2-(2,3-Di fluorophenyl)ethyl)-4-oxo-7-(pyridin-2-yl nmet hoxy) - 4H qui nol i
-yl) - N 10 nethyl -N-(4-(4-trifluoronethyl phenyl)benzyl)acetam de
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(2-(2,3-Difluorophenyl)ethyl)-7-(5-nmethylisoxazol -3-yl net hoxy) - 4- oxo- 4
in-1-yl)-N-nethyl -N-(4-(4-trifluoronethyl phenyl)benzyl) acetam de;
2- 2,3-Di fl uorophenyl)ethyl)-7-(1-nmet hyl pyrrolidin-2-yl net hoxy) - 4- oxo
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-1-yl) - N rét-Benzilpxu2(2-2, BTd‘lﬁlmopfmwhgthﬂbrérgm)‘bahmyln)de}él—hlnﬁldﬁhﬁr tartrate;
2- (7- (D et pipémdindoytp-NaA-j4-2ifludrdrestByl ghdnlyl)berayl) ecepdnhide bithitrate; oxo- 4H qui nol i n

- 1-yl') - N 3D (2(hy2,3Bifldotophéryl)ethyDr Bhgirby-ploroyviH-feinglihl at e NafeH¢l-N-(4-
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N- et hy] - Nrama M sy)rseti agifl de bitartrate;

2- (7- (%Pi mefzt_hxlﬁxpn@myh )%(% £2,8+ I@qpphenwa@bﬂwwlﬁwymhndxﬂ) NH— qui n
olin-1-yl )mN;hthP(yil-(AlMnﬂne(omeﬁhylphewbbﬂmwha}demdqbllmwyI ) acet ani de

bi t ar t r at e2-(7-(Diethylaminomethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo0-4H-quinolin-1-y1)-N-

2- (7- (2- Di maethly yNa(m(nCtﬁﬂhwo)neaxﬂ chghBendihddéanaabemtohet hyl ) - 4- oxo- 4H qui nol

in- 1 -yl _%EZ A th% ¢l (z* yaff%% xﬁ tbwj MogBz¥t-Y@R6kATLHEN-
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i nol i n- YN(’}#@P Y INE HD b3f’ PESWB?W)@ Yerdhkgiinalael ah de
bitartr at eN th}(l -N- (%(4-mféxomcymethylmbmyd))bym2)yl)acqtan(d2 bitartrate;

- di f 1 wor oph€hYP)petidin- ] -ymextod AR 21, Brali fluorophenyl)gthH-4-ox 0-4H-quinolin-1-yl)-N-
net hyl - N- (ethylAN4(@-@d - itiicromthy L pp B@yl Wehb@esthmadetiamde, bitartrate; 45
2- (7- (3~ ( Py(7-0d-DiknBeh I’a}ihﬂ&rt t X242 ézm?or@p&hﬁ/i HAVIPRNGRVADI LB h-14719KR- 4H-
ui nol i n-1- ﬁﬂet}l l_m %@l %% i‘%gg {th&@m&&benzy ) acet ani de
bitartrate, (’f]‘é 2 %et D-2=(2- ophenyl)ethyl)-4-oxo0-4H-quinolin-1-y1)-N-

40  methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(7-(2-(Pyrrolidin-1-yl)ethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-yl)-
N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(7-(3-Diethylaminopropyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-ox0-4 H-quinolin-1-yl)-N-
methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;

45  2-(7-(3-(Pyrrolidin-1-yl)propyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-yl)-
N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
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2-(7-(3-(Piperidin-1-yl)propyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo0-4H qu
inolin-l-yl)- Nethyl-N(4-(4-trifluoronethyl phenyl)benzyl)acetam de

bi t artratwp 03/042179 PCT/EP02/12505
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inolin- |-yl ) N-isopropyl -N-(4-(4-trifluoronet hyI phenyl ) benzyl ) acet am de
bitartrate,;
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carrier. 12:(7KA ' SMRIabn PRy I3t @ %ﬂlﬂua@b@mza/ith@&%qx quinofihdi-y-Nt t o 10
for use i nmethyt- éIpM -(4-itiludrmedphesy])bénzgl ) amgmida dydrbciloridgell a (1) as cl ai ned
in any of clains 1 to 10 for the manufacture of a nedicament for treating
atheroggl erosis. 14. A nethod of treating a disease state associated with
act|V|ty oitheez ne ﬁ 20 PLA2 which nethod involves treating a patient
in need th ]reofAvH agep %ﬁl&ﬂ‘é‘ﬂ?ﬁlﬁ%ﬂ FYMPIESiR g EPROURGIHE fornptla €) joedd of
formula (Iinamy ofchimed to h0 anya pharglacéutisally saept@bletairicA process for
preparing a conpound of fornula (1) as defined in claim21 which process

(1) ol an WPosgiooREbeRATRRN Sme LAy 1884 Ptdioe th Pfomy o ne

conpound of forrmula (I11): 30 RA-R3-CH2ZNIITR2 (11) in which R2, R3 and R4
are as her B3-nbeFln esedfaicaaypounhabioranadl a claimeadirconydificlaims 1 t350 &F the

manufacture of a medicament for treating atherosclerosis.

14. A method of treating a disease state associated with activity of the enzyme Lp-
20  PLA; which method involves treating a patient in need thereof with a therapeutically
effective amount of a compound of formula (I) as claimed in any of claims 1 to 10.

15. A process for preparing a compound of formula (I) as defined in claim 1 which
process comprises reacting an acid compound of formula (II):

25
0]
T
R1\W/k —
N Y Z
CDZH
. . : ay
in which W, X, Y, Z and R are as hereinbefore defined,
with an amine compound of formula (II):
30
R4-R3-CH,NHR2
. . (II0)
in which R2, R3 and R4 are as hereinbefore defined; under amide forming conditions.
35
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