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- 1 4-SUBSTI TUTED QUI NOLI NE DERI VATI VES, METHOD AND

| NTERVEDI ATES FOR THEI R PREPARATI ON AND PHARMACEUTI CAL
COVPCSI TI ONS CONTAI NI NG THEM 5 The present invention
relates to 4-substituted qU|noI|ne derivatives of
general formula: R4 R2 RS — /(Cln R3 (CHZ) z Y Xs X
S.

|rﬁﬂﬂﬁﬁﬂﬁﬁi&gﬁﬂiﬂoﬂjﬂﬁEIRrﬂRﬁRﬁR&TiﬁNaﬁﬂpt?ﬁARMACEUTICAL
phar maceut i cal EEMRSSIFIONS COPRLATRIEIriem 15 In

pat ent appl i catTons VWO 99737635 arnmd WO 007243383 have
been descri bed anti m crobial quinolyl propyl pi peri di ne
derévatpvesedf generaht{ei mul@s1Ads (Chio N -4-Rubstituted
A'BH§Qﬁ%A NNR4. ? az Z g R3 Rz RF R i~g Z2Z N 3 N
ORI TS VBT EH R hE VPR EFCRAT RS TPt i cul ar (O - 6)

al koxy, R2 is hydrogen, R3 is at the 2 or 3 position
and represents (C -6) a% yl which may be optionally

substituted withri to 3 bstituents chosen from
thiol, hal ogen, aIkyIth Rﬁlfluoronethyl car boxyl ,

- 2 aIkonxycar onylﬁﬂ/ﬁ,(l:\mX carbon
al kenyl oxycarb ke hydr oxyl
[ 69n|t‘¥

optionally gpbs @ﬁ1“hthz
) CN
X

which are active as antimicrobials. The invention also
relates to the method and intermediates for their
preparation and the pharmaceutical compositions

containing them.

In patent applications WO 99/37635 and WO 00/43383 have
been described antimicrobial quinolylpropylpiperidine

derivatives of general formula:

A-B—(CH N—R
A-B- (CHz;‘n_/_\\l N—R, z ( z)n‘—g; )

R 1 S
Ra ' T = %5 Ra
R R _

or

in which the radical R; is in particular (Cl-6} alkoxy,
R, 1is hydrogen, Rz 1is at the 2 or 3 position and
represents (Cl-6) alkyl which may be optionally
substituted with 1 to 3 substituents chosen from thiol,

halogen, alkylthio, triflucromethyl, carboxyl,



alkyl, R is a group -CH2-R5 for which R5 is sel ected
from al kyl, hydroxyal kyl, al kenyl, al kynyl, 5
tetrahydrofuryl, optionally substituted phenyl al kyl,
optionally substituted phenyl al kenyl, optionally
substituted heteroaryl al kyl, optionally substituted
heteroaroyl, nis 0 to 2, misg 1 or 2 and A and B are
in particular oxygen, sulfur, sulfinyl, sulfonyl,
NR1151k0 cBRERrbdwyl mhi el kiRbcanicorR7L ,r eprébenyldkydaubonyl,

al kYAﬂﬂHn?/’lcaQBBlet r hﬁ;hk‘BkQIfEto?x ongig}en%hbstltuted with

alkenylcarbony hydf oxy ani no are N
or GRIYL -afterts ﬁ%l$f%ﬁ?on§H2F% paFt “edFar Rppis selected

00/ 24852,  BBXWD, 00/ Z1PdByxpADKY1/, 074321 k&yR2 RS alkynyl,
z Y
%@@&raﬁg&&%ﬁ %ptldn%hkl sl}'bé&tuée < O%He‘hg&% ml}ll

01/ MZ?na\%bY 03/ @f@igsmw 02/ Ebﬂ Bﬂlét}rke% 102/ PRF§PRally
descrnidee ioirthed 4hequrostylriony,l ) -oR0iguaperi dindstituted

der'}}/&tér%gtcr_‘o §begt iéubego' ) pﬂrﬁécyl 8l Qt aEEeA\Aﬁnd B are

position or disubstituted af the 4 position,
are %Rnﬁ%ﬂ?lcﬁl?ﬁe°§ﬁﬂ%nfl%W%ﬁumﬁw%ﬂiﬁ%PylneﬁPFSﬂnY%ﬂyNRnf
1al SACRIR; Nnixtie wifi chuRopead Bpplepeasent EP S04 wilkghithio,

3¢ r' besc&"l%’&lﬁgggﬂggﬂl Vat I ng’ké toar e «%ﬂé}ﬁ%ar%onyl

anot er ‘fi appl i cations destri
NPOEFEEYLon® BRI NG Chath Zst PABHE P SReke 4
p05|t|on

Other applications, in particular WO 00/21952,
15 WO 00/21948, WO 01/07432,

R4 e
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-
PN /\ (CHz)n

R3 (CH)m
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R4 R2

P

{CH,)m
A
4
N foS
WO 01/07433, WO 01/25227, WO 03/010138, WO 02/40474 or
WO 02/072572 describe other 4- (quinolylpropyl) -

20 piperidine derivatives, substituted in particular at
the 3 position or disubstituted at the 4 position,

R1

which are active in the same field. Moreover, mention

may also be made of Eurcpean application EP 30044 which



of the quinoline and which contain a substituted 5

ni trogen-contai ning heterocycle. It has now been

found, and that is what constitutes the subject of

the present invention, that the conmpounds derived

from 4-substituted quinoline of general fornmula 10

(1), inwhich: 1) X1, X2, X3, ;X4 and X5 represent

>CR 1to >CR5 respectively, or alternatively at
nostdeone ivlest hewlater eaent Saivid r agen ataam RbtiRel, in

R 2’argt§‘f R 4f§eg RS Ei}.re I gﬁ .‘%I Calap rllgla.Efglrlgnt cka]s%rlbe

and represent a ydrogen or om or “an

cycl RN AspRERYF I Yk iy | tHH1LS, a%ﬁﬁéhe‘ért‘bl "e%l‘i cPOSltlon
het esfoarle okuhabeinar yéﬂchl whiGH, Sbptalikyl®HXysubstituted
i fl h al kylthio, tri-

T%I uo%ggnr% ;r/ll ?é}{tf’ﬁﬂé oa %gﬁ%g%gcycl oal kyl thi o, acyl,
20 acyl oxy, acylthio, cyano, carboxyl,

al ky:ltomasamb@ngbleen eyahdal dad %}i‘taﬁboﬂhht Gbidtiitutes the

- oPal oc GIVRAD oLadLaal 1hloh HL N B2 RN iddunas

repr ese'nt a

pherfyquvr%lnéroﬁr 4bF‘é%‘} thclt%letqeﬁeaiwe r afli %@Fe@l Rgrmula
1and &b fq_ﬁqm,.,h@glet her with the 25 nltrogen atomto

whi they are ta ed 5;_or ,
het glpocgb’l e§§\h| ¢ SP I]t%l onal Fepg%% a| n %aﬁo{ he
het efeFRESHLERSEen I oﬁieer@@rvqwanatcam% ngne \Mfer ghem
apprwﬁeabatsa@ @ tadgenpaeBy, or nono- or bicyclic

het er oapy bst Lt uenf, on ni ro .
V\heﬁ{ a%p B#Fatie 3 A whie (%hl?h'i atr g?ngjggﬂ & Hisserent

15xi e aRyesRats gl fhividprger oyl Peﬁyseet atemn, °6r an alkyl,
]Elepl‘c@&ﬂla)hlayl]]’et lhyshe?yel J adpm‘ahlrmili&:}q It wome-W b:.a\k lblcycllc
u X a t ni C Cc a
%leklg%gkg y dr, ﬁ%tg gq.tlﬁ).{ Cb y I%]Q %1%§Fbxy,

cyclo phen et er oar
35 c,ChlrfB@WPme'éFWy}I’oxy@éfﬁ-ﬁéﬁ?*‘om%qhﬂ?ﬂ’al kyﬁb&}jl:@ﬂtﬁbnyl tri-
- NRafRfuoomes ERNRaIRL f 0k y¥td Lk x9N d Rir1dkaekgstHed) nadyl

bov [ repr phenox h racyicl yl
%enzsciyl% ' et er%glcyél yl 0 ggﬁ’ "%XL aﬂ‘ylocharbonYl

al t @%Pﬁ&§V§°MCW%1SO r@-‘p‘?&ent &Tﬁﬁﬁhor ottt hoKPNRaRb
or aadddical(fbavwhgchhe@aSthdC R @anCHepZ@bsht a hydrogen

- SChfr, &h Yikyl, cycloalkyl, phenyl, mono- or bicyclic
hetercaryl radical or Ra and Rb form together with the

L'.O »>C-R's

25 nitrogen atom to which they are attached a 5- or 6-
membered heterocycle which may optionally contain
another hetercatom chosen from O, 5 or N and carrying,
where appropriate, an alkyl, phenyl or mono- or
bicyclic hetercaryl substituent on the nitrogen atom

30 or, where appropriate, 1in which the =sulfur atom is
oxidized to the sulfinyl or sulfonyl state},
or represent a methylene radical substituted with
fluore, hydroxyl, alkyloxy, alkylthio, cycleoalkyloxy,
cycloalkylthio, phenyl, mcno- or bieyclic heterocaryl,

35 carboxyl, alkyloxycarbonyl, cycloalkyloxycarbonyl,
-NRaRb or -CONRaRb for which Ra and Rb are as defined
above,
or represent phenoxy, heterocyclyloxy, benzyloxy,

heterocyclylmethyloxy,



10

15

20

25

30

35

-OCm F2m +1 for which m is an integer from1l to 6 or
alternatively R5 may al so represent trifluoroacetyl;
5nis equal to 0, 1 or 2, mis equal to 0, 1 or 2; Y
represents a group CHR C=0, CROH, CRNH2, CRF or CF2,
R bei ng a hydrogen at om or 'a4(C1 6) al kyl radical; Z

1%Pr gigg ﬁai’%lg??#]p Rgng?; aal tatez)nm%z)lr VelnX: Zc'i RI er\?a?nﬂatt%oxy,

an Oxygen a group
apd anrafecefuhivingltbe Standt\mgn InitepresenfCn om -1 OF
9L YR ., GROHs  CRYHG, ory
ra@?“gaf ]COZO WChCRE %e%%%ﬁﬁ T to 6 or

Gbterpreprel YWY @@Wesm taHf o gR e tpat ;
IQJI—ESI\&&ualctL—B @j—lzil\&;g Df - CH2- CH2- CH2-NH2, R being as

def i ned ab epresents a radi cal phenyl
HBt%?o%??? 5?k { €¥ Emhlch alk is an al kyl ene

radreateaadt&3ar grpape CHR , hal-age GRAW,dramyH,, atHey/ | @xyCF;,
Lfinyl kyl sul fonyl, .. .

a%( #IE‘AI’ h%ga #é(%{a%ngon% Olyc?/c?%la%(Ly%k}égcf%%Jrﬁ?ﬂrbxy,

c@'cr@EFR?BPhan St;@ﬁmmdlffkyl@mlﬂhgrnatively Z represents

Q%§|Qﬁ§§¥th£BQnYE eMEhe- Aldy | &M Dogroup NH when n and
N- cycl oal kyl - kyl am no, -N-(cycl oal ky?) acy

Y cPEEl l&mtaalr bBﬂyIl %eﬁy@ndzswlaﬁ%né’xyremﬁn%. e group
ptreowy | sckifiEy ICREDRENYFSYI fonyl,  phenyl ami no,

'\Jff\fl iéy %)e?ecr%lh%?yggﬁ%ﬁﬁgxl, ggﬁéhw 2&%{:&}2} E@(/ hi g}:ﬂo CH,OH,
,al S QO pmwigal KyCHpHCQNNY,, piodayCH,-CONH;,

g}f%l aI k ar(r“ﬁylo- 2%;: @ﬂﬁe?ﬁl kdﬁ ycﬁoa&Mg as

yib %‘k%/ het eroaryl t hi o, het eroaryl sul finyl,
t(¥é§¥ééené§”£0ﬁaﬁlc9§t9h@ﬁ9ﬁ|améyéroaryl alk-R°; for

al het er oar
l\‘l‘-’%’gfé?o%i\%(yjrs I\'F‘Ihe?:é?ﬁaglﬂﬁ alfﬁc?l’d:a%e"i‘réc? oaryl car bonyl ,
P?Qﬁfﬂ@bﬁé@ézktyé OXylobeher o@f@%oahlqyl tﬁl]lLBylb;ejrer aan{yll t3o0,
a n sukfo t
a?%‘flzérlnﬁnfo ﬁ/)f\]-E gi? ﬁ%ﬁﬂtﬁ %fy%ﬁ{ Eéalif%yl' %ﬁl—%ﬁﬁ%{llammo
amkrsyload-knel er oar yI ammdaﬂddydyl(qvhe het er oalcmclpalrlﬂcsilthlo
ma? € el g nDn%ydﬂbéﬂ%%?édl onﬁﬁ”boxylcyclo-

| oxycar bonyl whi ¢

-NRaRb or - ch_ Ra and
yla ino, N- cycloalkyl -N-alkylamino,
—N {cycloalkyl),, acyl, cycloalkylcarbonyl, phenyl,

phenoxy, phenylthic, phenylsulfinyl, phenylsulfonyl,
phenylamino, N-alkyl-N-phenylamino, N-cycloalkyl-N-
phenylamino, -N-{phenyl},, phenylalkyloxy, phenylalkyl-
thio, phenylalkylsulfinyl, phenylalkylsulfonyl, phenyl-
alkylamino, N-alkyl-N-phenylaminoalkyl, N-cycloalkyl-N-
phenylalkylamino, benzoyl, heteroaryl, heterocaryl-oxy,
heterocarylthio, hetercarylsulfinyl, hetercaryl-
sulfonyl, hetercarylamino, N-alkyl-N-heterocarylamino,
N-cycloalkyl-N-heterocarylamino, hetercarylcarbonyl,
heteroarylalkyloxy, hetercarylalkylthio, heterocaryl-
alkylsulfinyl, heterocarylalkylsulfonyl, heteroaryl-
alkylamino, N-alkyl-N-heterocarylaminocalkyl, N-cyclo-
alkyl-N-heteroarylaminocalkyl {the heterocaryl parts
menticned above being mono- or bicyeclic), carboxyl,
alkyloxycarbonyl, -NRaRb or -CO-NRaRb for which Ra and




5 Rb respectively represent hydrogen, alkyl,
cycl oal kyl, phenyl, nono- or bicyclic heteroaryl, or
one of Ra or Rb represents hydroxyl, alkyl oxy,
cycl oal kyl oxy, or Ra and Rb formtogether with the
nitrogen atomto which 5 they are attached a 5- or

6- mnenber ed heterocycle which gmy optionally contain
anot her heteroatom chosen from 0, S and N and

car rib ngespdericdpprrepregeat apdabdan, aphenylcwrloalkyl,
nonNQsz bi i_C t.er I ' t e
nitﬁ%ﬁ%ﬁﬂétgﬁ$%} ﬁﬂgf%' Eéﬁgﬁiggggb%ﬁ$§hi§ﬁ ?ﬁ% TB Ra or
sul R ZRRRSeEtxitgiFedvto rREYSRFT i ngycisa l&ylegy| o Ra
st atand orRb akbennabgeehyr R3itkeprhsentigrogeh baCRnc R ahich
feor ' reprasent.s e I :
2 ey %5%&%@8& g tz;?| ksﬁt}, %h&ﬁ%%%%‘k%@*“wle which
phefA% h?%%}wl,lypw:ﬂlﬂ; wtﬂeﬁy|kﬁtwpgtom chosen from
pheny! szl endiyNabkyl capbeiyd amvineed kKydpropriate, an alkyl,
N- al - n noal , e al kyl . -

het egrw EJ-n})a¥|-‘r ?ﬂf W%a ky(l?lfle ﬁ%%}é?%?r y*%%#a%éﬁali%ls:tltﬁem on
het eritfar PHETWQAT oAYPAI Y | WhstCer BBALFHANGal | which the
- al 4/l £ het sk 0isargdidnizeaaldey| chdebar oyl t Bir0,sulfonyl
het eraryl sul finyl, 20 heteroarylsul fonyl, (the
heteroaryl parts nentioned above being nono- or

bi cy¥ i ALteFReRyVehRY o, RphefFPresgrEs nyt¢GR'b=CR’c-R’a  for
phenytisitl fny | repiekdrars Whhé&tyy IR bpldrt, 1R 16y 11, e ezt diaryl ,
hydr C | Kyl . ~or_al ﬁ§£' _
repH%%%%F?ggE¥gﬁ?%hlgg%gg%gégygbrpﬁ§é${ |€%M%%Mﬂ§%henyl
1R kyFulimedsilkyphenpherklgul fsmydatliul ky| phenylaminoalkyl,

phemHdlkyoaikiphenN i inda1hyphe gt apbaoel deptal et ehetero-
aryl

a#l%ﬁq{?ﬁ%gﬁfc%ﬁ?' kyhet&éaﬁ!ﬁ%ﬁ%kgﬁyf‘%iﬂj% he@t%'roaryl-
arylthioal kyl,~ het eroaryl am noal kyl ; yl -
het efBdopvamihishl kyietererey hardrsdil  pal ral e -bsegre-
30 ahguenhiebagkyDNO- KEtddUelicalo, OF Reterdadillyikg],
oS PIEReN-S  §1 LAt - CraaRhenyl 0L nGs bigecl b
20 1 . d
- CF%%%GI gr 5gr yﬁ, clgl?}lbel n(ét ur)der SFOO%rﬁa?p?ﬁ% pﬁnen |1, N
benARCVeHeRO A BP1Chet ¥ oREFYCH bl caPieBY 1 ERI2 i oREenY1-
nmentsulitdcyabovyheatyd su3bonpl j oralbl yEaubshi ¢t @dbonadcher’ c
ring . tiehetp éré%%}i,t YRRt 3, C éfdh]{]{%&m hal ogen,
hydr oxyl alkyr, jglox , al k oxya I, bhal oal kyl,
triquUo?%%ﬁﬁqﬂﬂlvelY' 3 reépresents & radical -C=C-Rd for
25 which Rd is alkyl, phenyl, phenylalkyl, phenoxyalkyl,
phenylthioalkyl, N-alkyl-N-phenylaminoalkyl, hetero-
aryl, hetercarylalkyl, heterocaryloxyalkyl, hetero-
arylthicalkyl, hetercarylaminoalkyl, N-alkyl-N-
heteroarylamincalkyl, (the heterocaryl parts menticned
30 above being mono- or bicyclic),
or alternatively R°; represgents a radical -CF.-phenyl or
mono- or bicyclic -CF;-heterocaryl,
it being understood that the phenyl, benzyl, benzoyl or
hetercaryl radicals or portions mentioned above are
35 optionally substituted on the ring with 1 to 4
substituents chosen from halogen, hydroxyl, alkyl,
alkyloxy, alkyloxyalkyl, haloalkyl, trifluoromethyl,
trifluoromethoxy, trifluoromethylthio, carboxyl, alkyl-

oxycarbonyl, cyano, alkylamino, -NRaRb for which Ra and



trifluoromethoxy, trifluoronethylthio, carboxyl,

al kyl - oxycarbonyl, cyano, al kylam no, -NRaRb for

which Ra and - 6 Rb are as defined above, phenyl,

hydr oxyal kyl , al kyl t hi oal kyl, al kyl sul finyl al kyl ,

al kyl sul fonyl al kyl; R4 represents a hydrogen atom or
an al kyl radical optionally substituted with R6,

where R6 represents an 5 OH, NH2 or COON radical, or

a fIRori aeecat e aiefiRed s abdwdr ogelrergtlom onydupxatadydyl,
gro"'aplkl}ltthqg @Qgi‘ndﬁ@ﬁ%‘ifﬁﬁﬁiimﬁ al Joyly198, @8%%/1[alkyl

radi cal rtions contai eSS Sspecl |ca

st atfed) r;erp”f%S%S car b ERHE PAOEhePT ofth oft 1Y Padical
st r asmghiton@rl 1pr aaplsedtifed hai vh aRg tiiatrd e oephreakkys an

'2di Gal $i6 00t 3<':<5b1§ 13841 CaLPON ﬂ@g@hé BeLRE1 dna

enant i oneric or di astereoi somerj.c ms or m Xtures
of thed& FORVBLIOIRTHRGP™AEr R HPFGp STt 8 in E or Z
f or mtorbeningt uné@srites@afhatanthet hekiylsakt seyarmditals and

ver y, faliehl %’Hn‘t%ﬁte( 'nilles?ggpteélfg%] ﬁé}pn&é to 10

conpounds of general fornu are referred
t hoscé"ﬁk’r‘?‘\/m%‘%‘?ﬁs Rin Rbp fexm Rfs a REYT AR ‘Brarbé’a”mheCi
liodentHacial 01d diHftered o2 candyl ephaseals acbyghiagen o6 6

hal ogen,at gmuQL . an al kyl or al kyl oxy radical, or
repr, esent a net hyl ene radical _substituted wi t h

al kyiToxyh eh?arﬂilaﬁtéf)@eéh%alort odiagfersoigoqepic forms or
reprnesmmtresaorfadheala abkaB imd/c.vﬂmmreﬁ lappsoppiad® in E

al k ng I c
al kz lfhlﬁof%glTI aq am no ptIr<y am rio cyc%%ﬁ(yfalts' are

l<;5ycI‘%%-‘l’k)T/"Iot‘ZI%PB a’%'i/’c’?at%ﬂqaﬂa&nﬁﬂ%ntw cyci oal kyl -
al kyl am no, -N-(cycloal kyl)2, phenyl, phenoxy,

phenyl t p y e ' 3

cycl oal%%%tﬁgn%?ﬂ%n%d ﬁ{sené|e %%Q?O%L p enq]\I Shere
al k;ﬂ%@é‘efsﬁéﬁ%r&r%ﬂ am W lcm al kyl - N- phenyl -

am rmal Ryl, BN-Cyrlpalreyladdt pranykal kybriaul, JdietdaE@erent

%ryla%gy’re %Egéﬁérﬁﬂﬁﬁﬁ% 'Q.kto?r &QEXJ‘; '}kxa'a‘ﬁy gbl or
het er oary am no (?aﬁ er oary am no, %
het AL FEar FR%iFaL heP&r oﬁ?%%ﬁ%&ﬂ oRy, mﬂ@?@r% yFadical
al kydublsitd tubed ew et Vdladykyplkgei no, N-al kyl -
m and n are egqual to 1 or 2; and
Ry represents a radical alk-R®; for which alk i1is an
25 alkylene radical and R®; represents alkyloxy,
alkylthio, alkylamino, dialkylamino, cycloalkyloxy,
cycloalkylthio, cycloalkylamino, N-cycloalkyl-N-
alkylamino, -N-{cycloalkyl)., phenyl, phenoxy,
phenylthio, phenylamino, N-alkyl-N-phenylamino, N-
30 cycloalkyl-N-phenylamino, phenylalkyloxy, phenyl-
alkylthio, phenylalkylamino, N-alkyl-N-phenyl-
amincalkyl, N-cycloalkyl-N-phenylalkylamino, hetero-
aryloxy, heteroarylthio, hetercarylamino, N-alkyl-N-

hetercarylamino, N-cycloalkyl-N-heteroarylamino,
35 heterocarylcarbonyl, heterocarylalkyloxy, heteroaryl-
alkylthio, heterocarylalkylamino, N-alkyl-N-
hetercarylaminoalkyl, N-cycloalkyl-N-heteroarylamino-

alkyl, (the heterocaryl parts cited above being mono- or
bicyclic), -NRaRb or -CO-NRaRb for which Ra and Rb are



het er oaryl am noal kyl, N-cycl oal kyl - N- het er oar yl am no-
al kyl, (the heteroaryl parts cited above bei ng nono-
or bicyclic), -NRaRb or -CO NRaRb for which Ra and Rb
are - 7 - defined as in point 1, or alternatively R3
represents -CR b=CR c-R a for which R a represents
phenyl , phenyl al kyl, heteroaryl _or heteroaryl al kyl,
phenoxyal kyl , phenyl t hi oal kyl, phenyl 5 am noal kyl

N- al &af triddphenyhapbhaalkyl , heteroaryl oxy- al kyl

het eéloaré/lgé}in%%|1|6¥h hﬁt’er C}%})\i’leggh al k&ﬂi*b CR c-R'a for
N-al kyl - N- het er oary am noal het er oar yI th (t he

het ety IR’ FareprepeRs aﬂ?}b?Féflbel HbALEY br tcfiﬁﬂﬁré/)l or
or phemddahivdallnd, fphiem}dildylb ahdniRl chiepriadentphebyl -
dr yI I A ati -
:%pr%g%{rg’ta%%a&r aoF? Cg]% %acb Eéh%'l%lﬁw 1%:\)1 1?{%! 3l {ﬁyloxy
pherfAXY lpheny PEIFRY P2 T pHENBA KMy | | Bﬁéﬁ’y’P?ﬁY%ﬁ!‘Walkﬂ
N aldyd i pNehyt amamndldainocahey ef Oarﬂﬂt,eroaryl thio, (the
het | t y I oalyl
Ehi oueprye! percd| FLEALYABIE Slng ERRLOMY bildalic),
ani rfFal E?Pnyﬁfﬁé’fheﬂéﬁoafﬂﬂ pely & Pecﬁ%o@ecbé%esen‘:
1O N GrydogeihCyal k€] ,odrcy@ibatral vel y R3 represents a

rad'c&ﬁ alt%:l%a&qggﬁs @, %Egesgﬂdtersgggcjgdgﬁal C—C Rd for

- CF2- het er oaryl g_un
pheRichh ki yie li‘él‘ﬁ’@)yl Pé’tenYllnet ahsar Ll cEF%n%?Yalkyl

por tphErs 1aRbbanaA] abegylBN-bitenydpiiabalkyl, heteroaryl,
SUbS:Iétte g@-%fﬁl 'nsageﬁe\:%r%’%rfh:%:ézalﬁéi R4, R?ete\éo%@l-

are as ine antioneric or
1é| aﬁwwémrh%t%%lewn%llfﬁ&rt uNealpyl s erocaryl-
f or repim@adkel , whinte apptepsdmtie pArts @itédf oilews being
m xtyues thegeof c d their salts. 3) Anong the
corrpounds of ge formula (2), there are also
pr ef®& raé@e@fﬁefé,e‘fﬂcﬁfv% scKePBESEAts R Fadieal RER-pReayl or
and fiddp-abe biewdlal-c,-Hedtdiantl; and represent a

'Bydrlckg%%l%? Nakogen. & OJHa%r tﬁlg Ehéxgﬂrb ! %)é)‘lzo%/l or
radi cal represent a e di c Subst it
wi t MebeRPREYY: TAARFRL % %?ep%wan% deptigned pERYRsBAY sbe
a gr@tﬂoﬁhiily&ﬂ#tﬁdﬁ,edc&dbﬂ'ﬁnﬁisﬁeﬁ in point 1;

Rz, R4, Rs, Y and Z are as defined in point 1;

in their enantiomeric or diasterecisomeric forms or
25 mixtures of these forms, and/or where appropriate in E

or 2 form or mixtures thereof, and their salts.

2) Among the compounds of general formula (I}, there
are also preferred those in which:

30 Ry, R";, R'2, R";, R’, and R's are identical or different
and represent a hydrogen or halogen atom or an alkyl or
alkyloxy radical, or represent a methylene radical
substituted with alkyloxy;

m and n are equal to 1;

35 Y represents a group CHp, CHOH, CHF, CHNH, or C=0;

R; represents a radical COOR, CH,-COOR, CH;0H or
CH,CH,O0H, R being as defined in point 1;
Z represents a group CH;;

Ry repregents a radical alk-R°;, for which alk is an



R2 represents a radical COOR, CH2-COOK, CH2OH or
CH2CH2CH, R being as defined in point 1; Z represents

a group CH2; R3 represents a radical al k-R3 for which
alk is an - 8 alkylene radical and R3 represents
cycl oal kyl oxy, cycl oal kyl t hi o, phenyl, phenoxy,
phenyl t hi o, phenyl al kyl oxy,_ phenyl al kyl t hi o,

het er oaryl oxy, heteroarylthio, heteroaryl al kyl oxy,

het es Dayldrna kydadﬁctaﬂ]i oandit hee hetrefaakyhtpar tgcrcbatmloxy,

abov@yéfﬁéﬂifﬁﬁﬂgo %h%%%ﬁ'c)whlgﬁﬁkﬁgrnat'v i nio,

represents - or regr esent’'s

phergAe WﬂﬁéﬁyﬂPﬁVoalkyIPh?R%¥§¥§Y1§P9P' eteroaryloxy,
het enetasndaatyRyhiophenmepablkyl 1 apheinystt hi oakkytoarhflalkyl -
net Lo Y RINAIHEEeroIELEr B2EYL 01 OB Kiflodd ifting momo- or

heteroaryl parts cit ove ber ng nono-
bi cyR15%9Li%r phenyl thi o, and for which R b and R c
repr@&sendilcdiyarageby akkyl mpreyeheal Kybr/#CR’c-R’a for

't J d
a ??]1{%4 VR aY E@P{—&Q{] senﬁﬁexﬁ,ef a fgﬁ%l*yl{lt%'%gﬁ% Egl l?eﬂ:%ro
phenﬂywlh. oﬁFR?-‘Fan%ﬂW Nalﬁ%wfmkryém kpben Oaélkyl
i cyrdderdagteeraskyl heladaakyhakkybalbel eray Medepoaryl
al kéﬂdarﬁﬁt eJl Ay thipal ‘%e n%l cy&t}‘%t er%%ry' j.%??rct_lic), or

cit ove el ng _nono-
r eprliel“seémlé:haohydﬁﬁéenfﬁf- orﬁ"]@%Clan 1é‘lllkyl andydiR’'fl represent
opt|Ky&ﬁdg¢nsub$ky1L&thyuﬂdalR§1 where R6 represents an

CH r&da%%?xq{atqvfel%orﬂ" r%gg r'?ést oo%a{&ﬁgggge%—et RY for

or an grou ers
lp’hermmfbe&fkyw Béhﬂayl PBFHY-'EB RBeRY bakky 1 r sRfenayadkyl.
poL tpkmwlmmbamngn_ abn\agkwymbﬁhgxwa@aﬁiallxyl _ mono- or
Su a AVASH e
RS PREBbIAIEt AR b IR 1By -

f or msLkyandbet enpey el Wpinadfvilat dthe heteromylomarse cited
m Xtabae bb&hgoff\on@-:’ldart Ihﬂicﬁzcﬂi?blﬁ ﬁo 4) Among the

(0] un er t e_.nm
%ﬂon%dm?%s%%% 3 PSR, fhomn S e R gagicar

R 3, OH#l@naﬁélyRSBbﬁFét%%t%té} R dfffeter it represents an

OH radical or a fluorine atom;
Rg 18 a hydrogen atom or an alkyl group;
it being understood that the phenyl, benzyl, benzoyl or
25 heteroaryl radicals or portions mentioned above may be
optionally substituted as envisaged above;
in their enantiomeric or diastereoisomeric forms or
mixtures of these forms, and/or where appropriate in Z
or E form or mixtures thereof, and their salts.
30
4) Among the compounds of general formula (I), there
may be mentioned in particular those in which:
Ri, Ry, R’2, R'3, R, and R’; are identical or different
and represent a hydrogen or halogen atom or an alkyl or
35 alkyloxy radical or represent a methylene radical
substituted with alkyloxy;
m and n are equal to 1;
Y and Z represent a group CH;;
R; represents a vadical COOR or CH,-COOR, R being as




and represent a hydrogen or hal ogen atom or an al kyl
or 35 alkyloxy radical or represent a nethyl ene
radical substituted with al kyl oxy; mand n are equal
to 1; Y and Z represent a group CH2; R2 represents a
radi cal COOR or CH2-COCR, R being as 9 defined in
point 1; R3 and R4 are as defigned above in point 3;
R5 is a hydrogen atom in their enantioneric or

di asdefiemdsanepbenforns or 5 m xtures of these forns,

and/Or JWRERE ARPLY Eile%.‘u‘?ech ne;&ove in F%%E” 9 mxtures

t her eof, and their salts. e corrpounds of
gene}f'SaIlszrW?Q(qr) 25PRe  subj ect of the invention is
m)stupan:hednl arrlantdoyesne <) diatheserereivanBsrms or

(YRR eseaferty Bl dhosy mpropriace i 2
tWVW}OS TBX?WﬁRﬁ(§h§rﬁ€ﬁho%9ﬁLﬁﬁﬁﬂr §aALgt) -

pent anoat e; ethyl

RS)=2- 2, I
(6 S S ot et 0
pent%HRﬂ of the invention is most partlcular Yy any one

1(0RS)or2~t{h[o(sE) wBoé e, handlid |fanephenyl ) al | yl ami no] - _
met hyl } %tir@lf \ &y o5 6 MehnQxyguE Nl ;4 kLRGN PRI L.

aci d;

2 { [%ﬂE)noé meshil b § 1 (origptesny FrBet Yo aaHarderng ryl) -

5- ( drtsmcats; net hoxqu nol i n-4-yl) pent anoi ¢ aci d;

2-{[(B)- %d@% (19%{] P(%J?GQY'(Z&E'%:') Jﬁ'ﬂ%?fﬂ;}jlyl-

5-(3-flu ui noli n='4 ol c‘acl

15RS)aming] gethyk} zﬁﬂ lwﬁenﬂm‘vﬁwcmn@é]m $5y1) -

nmet tpdr}te&oéﬁetl uor o- 6- net hoxyqui nol i n- 4-yl ) pent anoi c

aci d;

(-2 (KL By Ao s e LA AN
rréltemhy }MI)Q‘@'(’@tflPﬁb%l@lﬂé’t HoX}gRERBRAGPLC

4- ylgqient anoat e; 30 sodi um

RS) 2 ( [ [ | _

4490, (GH 5 2 S amontsm g

qU|rﬁﬂﬁ3n u?F?p%TW%ﬂﬂﬂﬁﬁ§U1nolln 4-yl)pentanoic acid;
2-{[{(E)-3-(2,5-diflucrophenyl}allylamino]lmethyl}-

5-{3-fluorc-6-methoxyquinolin-4-yl}pentancic acid;
(RS)-2-{[3-(2,5-difluorophenyl)propylamino] -

25 methyl}-5-(3-fluoro-6-methoxyquinolin-4-yl)pentanoic

acid;

ethyl (RS)-2-({N-[(E)-2-(2,5-difluorophenyl)allyl]-
N-methylamino}methyl) -5- (3-fluoro-6-methoxyquinolin-
4-yl)pentancate;

30 sodium (RS)-2-({N-[(E)-3-(2,5-difluorcphenyl) -
allyl] -N-methylamino}methyl) -5- (3-fluoro-6-methoxy-
quinolin-4-yl)pentancate;

(RS) -5- (3-fluoro-6-methoxyquinolin-4-yl)-2-{[2-
(thiophen-2-ylsulfanyl)ethylamino] methyl }pentanoic
35 acid;
{RS)-2-{[2-(2,5-difluorophenylsulfanyl}ethylamino] -
methyl}-5- (3-fluoro-6-methoxyquinolin-4-yl) pentanoic
acid;
(RS) -2-{[2-(2,5-diflucrophenoxy) ethylaminol methyl}-



(RS) - 5-(3-fluoro-6-net hoxyqui nolin-4-yl)-2-{[ 2-

(t hi ophen-2-yl sul fanyl ) et hyl am no] net hyl } pentanoic 35

aci d;

(RS)-2-{[2-(2,5-difluorophenyl sul fanyl ) et hyl am no] -

nmet hyl } - 5- (3-f | uor o- 6- net hoxyqui nol i n-4-yl ) pent anoi c

aci d; - 10 -

(RS)-2-{[2-(2, 5-di fl uorophenoxy) et hyl am no] et hyl }

10 -5563-31fibuof ®-nfethetdygxuyowi 110/4-grl dpyhd penicanci d;

aci d; (g L®) -3-(2, 5 -difluorophenyl) allyl) -N- (2-
[

(RS 282 e e ophe b TV AT

qui nplimeldny k) pehbeumci reo iac iadiidb

RS) - 2- f -
0o e e

qui rﬂi’f e § )’bbﬁ'f‘hﬁ‘fbll“i‘,etﬁ’éfl i 43 ThBigrsfarer B%YI c or
di asltelnmdlmeneﬂtpémmm achdxt ures of these forns,
and/gf whetf aRpLRRLhakeel L d%QsQ L& f YDAk ch]rms or

m xtures thereof, and t e| r sat According to t

i nvehitorest Ré 5?“88801@’?‘6? g%ﬁ%%%ﬂ WHRHEMARRTOPY 1Ak bR 2
1@bt admed facaoodi mixtwrdsheheetbhod amd nMeich skh@schain

R3 defi ned above is condensed with the 15

4-substituted quinoline derivative of general fornula
(11)AG9PTARET| N FRRR)IRVRBLIOY, X ther Prgguess | p§ gsperal
20 ifronvulah (X1, mX2, bX3pbXdine®, afiordRg Yo ZheMmenho®4in
and Ji crdlthe2pdeh! REIaBPENE RPN RUBELET R N ene

it carries a carboxyl caI

RppriopiiPate tuEad gr Sﬁﬁnﬁib’{l%ctl ﬁ@ri-]ﬁ%t’c“ﬁ box9f radergral
i s rizowdd, (IDptionally the enantioneric and

di astereoi soneric forns 25 and/ or where appropriate

the Z or E forns are separated and optionally the
product _obt ai ned i sReonverted to a salt. Preferably,

t he conBEEnsatl on of |the Ch?blq ges with the

X

X5 AN x1 Y R,
A

P (I1)
Ny xa/)(z

HN— (CH,)m

20 in which X;, X:, X3, X4, Xs, Ry, Ry, ¥, Z2, m, n, R; and Rsg
are as defined above, R; being protected when it
carries a carboxyl radical, and then where appropriate
the group protecting the carboxyl radical is removed,
optionally the enantiomeric and diastereciscmeric forms

25 and/or where appropriate the Z or E forms are separated
and optionally the product obtained is converted to a
salt.

Preferably, the condensation of the chain R; with the
30 nitrogen is carried out by the action of a derivative
of general formula (IIa):
Ry-X {IIa)



30 nitrogen is carried out by the action of a
derivative of general fornmula (lIla): R3-X (lIla) - 11
in which R3 is defined as above and X represents a

hal ogen atom a nethyl sul fonyl radical, a
trifluoronethylsul fonyl radical or a p-toluenesulfonyl
radical. 5 Preferably, when_R3irepresents a radica
-alk-R3 for which alk is an al kyl radical and R3

r eprigsentishar; radideained- a k- ado{ren ami mhrBﬁrieSezass a

def ined,aRoueond a Crﬁ’élq-gfl hir@ Kynyl halide

HC—C}%§¥ X for whjch |ne as above and X
is a &GéﬁmﬁFBK4?%9fQH¥1rFé&lﬁﬁ} °¥(ﬁ¢FbW€HUS9ESUIf°nY1
substadigsilon of the chain with an appropriate radical

. Preferably still, when R3 represents a radica
-al k-R3, 15 for mhlch alk is an alkyl radical and R3
r eprIEHRrabLY  pdsEx R FRERFEERFS, BpHARHCAd n@lk-R%a for
het evtoiahy | akly, ishedrer aakylt hadiealhetel orryl| asphesents a

radi.colicahne. ¢RAR Ol |fs CAT W0 QUL YA UEAINY, o

t he chaln b irst con enS|n a chain
whi cIprdersa 1ﬁ5l8§eﬁn291§YBﬁ% 5%81Q%e¥?¥91ﬂ%§rxbior which
1oonwelk | hg tle€ihydr axyaldoyle @olthixn abt a nedldgera atom is

5, St PRIt o, v iy

p- toluenesul in an I na y cau3|ng an
ar orfdt at,Ppéé’PFi‘r% 1n§ the structure R3H or R3H2
act in a basic msdl um or by causing the aromatic

con&q{|f\()é%%b\i £0:801 ML, Y IdELade N ILBUION —atk-re,

5 ep%ﬂ%t"‘fhdﬁhofalﬂchés é&mé‘éﬂﬁfélsréfh@%he?%ﬂl Ror FEPESERRts a
in whetloxk4 r ephesedtiio30 aphahikydmigicgup amueada:alrhzyoxy,
Squ‘Iétﬁ% S@ W Dy RO }?eqﬁér%%%g&aal QePa?éf‘éa | ge%chon

resents
t he &t Féﬁrb?d ar?u‘:apBYopFrqnétté’uﬁFkﬁ}ﬁatql'f‘Fg Féag%ntby 3first
ACCG:l‘cdid&gstLﬁgt he dl'fa\iﬁhl’ltHCGI&,lkt-he fder iwtdicdhves Dd gehalafen

2f9°r ,(1dng fE’ﬁeH‘hbgB? v& %th{&’ thie! g;ggﬁkyl
‘'mand n are I ne as above re prepa
chaln obtained to a halcalkyl, methanesulfonylalky or
p-toluenesulfonylalkyl chain and finally by causing an
aromatic derivative having the structure R;H or R:H: to
act in a basic medium, or by causing the aromatic
25 derivative to act directly under dehydration
conditions.

According to one embodiment, for the preparation of the
compounds of general formula (I) in which R; represents

30 an alkyl group optionally substituted with Rs, a
product of general formula (I} where R; represents a
hydrogen atom is subjected to the action of an
appropriate alkylating reagent.

35 According to the invention, the derivatives of general
formula (II) for which Y is a group CHR, Z is a group
CH; and m and n are defined as above, are prepared by
condensing a hetercaromatic derivative of general
formula (III):



condensi ng a heteroaromatic derivative of genera
formula (I11): - 12 - Hal R I ~X "\ t5 (Il11) X2\ /
NcX4 in which RL, X1, X2, X3, X4 and X5 are defined as
above and Hal represents a halogen atom wth a
derivative of general formula (IV): RS 10 1 (1V)
PHN- (CH2) m -C - (CH2)n-CH = CHRR2 in which p is a
group protecting the am no functional 15 group and R
m n, R5 and R2 are defined as ahove or R2 represents
a protected radical if R2 repregents or carries a
carboxylic acid functikan foll owed by the
renoval of the protecting groups éﬁd/or ﬁﬂllomed by
the conversion, by a subgsequeht ggqratio , of the 20
substituents of the aromat’X¢ bisycl'e of genera
formula (I1) thus obtained, to give the expected
der i VatRiee dnr yEng ¥he FpadFeatiRiXs Rre qeiineg gs above
R 4,andRHal amgrebenies aptOpdeat @tbanowitly 4 hiderivative of
protecting rradical fg)still present in the nol ecule.

t

25 e subject o e invention is also the
derivatives of general f ofeul a (1) and (1V) as
1def i ned above. The subjectlof the invention %) al so,
as nedi canents,  3RHN-{GM, pheG (Gt )nvib= OfiRgener al fornul a
(I') as defined above. The|subject of the invention is
al so a pharmaceutical conggsition which contains at

| east one nedi canent of 35 general forrmula (1) in the

pureins.tvglf:ﬁ:hor If‘ehcrgzgf&gélgp %’Acttﬂn%n% @& é[mrn . functional

conpati bl e and phar naceut i ar y a cel}ab e diluents

1&nd/BiovRdjpidake sM 13, RecHidiRgars EABiReR ot idiPve 198 Ra

conpapidseat sgenempiotected radical if R, represents or
carries a carboxylic acid functional group, followed by
the removal of the protecting groups and/or followed by
the conversion, by a subsequent operation, of the

20 substituents of the aromatic bicycle of general
formula (II) thus obtained, to give the expected
derivative carrying the radical Ry, R’;, R‘z, R'i, R',,
R’s, and where appropriate removing the protecting
radical (8) still present in the molecule.

25
The subject of the invention is alsco the derivatives of

general formula (II} and {(IV) as defined above.

The subject of the invention is also, as medicaments,
30 the derivatives of general formula (I) as defined

above.

The subject of the invention is also a pharmaceutical
composition which contains at least one medicament of
35 general formula (I} in the pure state or in combination
with one or more compatible and pharmaceutically

acceptable diluents and/or adjuvants.



formula (1) may be prepared by condensing, with a
conpound of general formula (I1) Rz R4 I "+ /(Qn
HN-(CH2)mRs ZY XS X\" R XI 1Y (Il) N/ 3 5in
which R1, X1, X2, X3, X4, X5, Y, n, Z, R5, R2, mand

R4 are defined as above, the chain R3, R2 being
protected when it carries a. ¢arboxyl radical,

foll oned where appropriate by the 10 renoval of the

gr ol qrmtiagt itng the dawbnxyén,ophéom@hbpunhe of general
sepaFatian of mLh%a%naBg' ORI pill ASRILALAGIENGn o

fornms and/ or ereappropriate o e syn or anti

f or nE°"EY PFOﬂ%P?@a{nﬁ?QﬂHﬁéeﬂngn of the product
obtained to a salt. 15 The condensation of the chain
R3 with the nitrogen atom is advantageously carried
out by the action of a Rglerivative of general fornula:
R3-X (l11a)Rin which R3 js as deflned above and X
representsja 20 halggef\;io Hgigt hyl sul f ony
radi cal , met h

p- toluenesulfonyl dch$ the pr cedure being
carried out in an anhydrous,
medi um in an organi c sol vent
(di met hyl f ormam de for exanpl e) a ketone 2b (acetone
for exanple) or a nitrile (acet fgmxzexanple)
in the presence of a base such as n|t¥ngenous
Qrgani c base (for exanple triethylanmne) or an
inorgani c base (for exanple an alkali netal carbonate
suchitag’highaBsi ufn c&ebchat &), s a¥t efpe? atRir eR30 mfand R,
bet waen d2@€nandas heodwf,| ux tenperature of the - 14 -

sol Vehe chain R;, R; being protected when it carries a

an ~a de

carboxyl radical, followed where appropriate by the

10 removal of the group protecting the carboxyl,
optionally the separation of the enantiomeric or
diastereoisomeric forms and/or where appropriate of the
syn or anti forms and optionally the conversion of the
product obtained to a salt.

15 The condensation of the chain R; with the nitrogen atom
is advantageocusly carried out by the action of a
derivative of general formula:

Ry-X (IIa)
in which R; is as defined above and X represents a

20 halogen atom, a methylsulfonyl radical, a
trifluoromethylsulfonyl or p-toluenesulfonyl radical,
the procedure being carried out in an anhydrous,

preferably inert, medium, in an organic solvent such as

an amide (dimethylformamide for example), a ketone
25 (acetone for example) or a nitrile (acetonitrile for
example) in the presence of a base such as a

nitrogencus organic base (for example triethylamine) or
an inorganic base (for example an alkali metal
carbonate such as potassium carbonate} at a temperature
30 of between 20°C and the reflux temperature of the

(II)



The am no functional group is optionally protected
according to the customary nethods conpatible with the
remai nder of the nolecule or the reaction; the 5
protection is performed for exanple with a protecting
radi cal chosen from benzyl, t-butoxycarbonyl and
benzyl oxycar bonyl groups, andqthis functional group is
rel eased prior to the condensation with the derivative
of faylmdr&.(l11a), in particular by acid hydrol ysis. 10

Pr efg{ablaind d@&ﬁe/@itdn\éq of,rggperal Teruha{{! Prdt¥cted
which X is a chlorine, bromne or. 1odine atom.i s

causEForgngcto é@ﬁeF&FteﬁﬁHYtW%ﬁ%oﬁ%d%W“WﬁﬂéﬂelWltg the
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o IRl EeT el Salabfiete e i feift [ilitabive
r eprds dmrauAar A4Tk raPRERS CRART VY R4 bYRZoLyRis -

13l kyprafediabaly, and BT ivapiesepifs geneaboxXyrmidba (IIa) for
phenyl{dy & ehsnxh@g} Ca*iﬁ‘o%%?é)é%ﬁ’féédlﬁeetaeﬁ%ﬁ% tAh8eqd

or heteroary am no ra SO poss
const® @t -the chain by first condensing a chain
HO addnerXlf @ondht ConsX iusder haingemtatﬁnpqysabeéabby carry

| odifg, th%n@%?ldgﬂgaepé}glﬁét%% %ﬁ%rhpffvr hes g;elﬂgral

reaction e product_ of genera ]
1&nd FrERlaenhedd Y apiaGor i %) by"abnvelie ngPd hefﬁum‘1 in
hy drapppdldey i of ed o2 A4am4& 4hal oal kyl ,

met hanesul fonyl al kyl or p-toluene- sul fonylalkyl chain
and finally by causing an aromatic derivative having

t he Mg uGpuie ReFREICFBHA IO RAet 1R nwitirty Ryasité AedraP -
or eccadsi ng tiei et ORAL e day i datinel tabowe! ghr @atklyyl

lén d %{a]_q_%@’ ‘igaﬁhx‘?gn{f@&%{ ehlgrn %olnégﬁs ok tee] Sﬂl’% cl):fhet t&%s ired
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the customary hal ogenati on or sulfonyl ation nethods,

in 'Whla"i_’l MALbbeELale £ DAL OGRNAL | N HAGRNT £SHCPNASh alk is

t hi ony
an alkyl radical and R°; represents a phenoxy,

25 phenylthio, phenylamino, heteroaryloxy, heteroarylthico
or heteroarylaminc radical, it is also possible to
construct the chain by first condensing a chain HO-alk-
X for which X is a halogen atom, preferably iodine,
under the conditions described above for the reaction

30 of the product of general formula (IIa), and then,
where appropriate, by converting the hydroxyalkyl chain
to a haloalkyl, methanesulfonylalkyl or p-toluene-
sulfonylalkyl chain and finally by causing an arcmatic
derivative having the structure R°H or R°%;H; to act in

35 a basic medium or by causing the aromatic derivative to
act directly under dehydration conditions.

The conversion of the hydroxylated chain to a haloalkyl
or p-toluenesulfonyl chain is carried out according to

the customary halogenation or sulfonylation methods, in



10

15

20

25

30

35

chl oride, the hal ogenated derivatives of phosphorus
(phosphorus trichloride or tribromde for exanple) or
a sulfonylating agent such as for exanple

met hanesul fonyl 5 chloride, ﬁgtpluenesulfonyl chl ori de
or trifluoro- nethanesul fonit anhydride is caused to
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remal n t'he nol ecul e t1cul ar accordi ng
tQﬁJflP@lQﬁﬁ hod@o*élégﬁ’inbedcl@yfboma‘hﬁ Gfeehe amgled M at  a

WipeitlaCt bFepEEQuRs 20°cCOLani €hSyhbheaks tedrature
ed.), A Wley.- Interscience_Publication (199

B MEG BoaBE PR T PR G Bupa' nho% gifi ARRIRATIYEE o
Rtaanym Enesshel9pBycedure in the presence of potassium
iodide. It is also possible to carry out the procedure
in an ether {(tetrahydrofuran for example) under
conditions using, for example, diethyl azodicarboxylate
and triphenylphosphine.

It i1s understood that, if the radicals Ry carry
carboxyl or amino substituents, the latter are
protected beforehand, and then released after the
reaction. The procedure is carried out according to
methods well known to a person skilled in the art which
do not adversely affect the remainder of the molecule,
in particular according to the methods described by
T.W. Greene and P.G.M. Wuts, Protective Groups in
Organic Synthesis (2nd ed.), A. Wiley - Interscience
Publication (1991), or by Mc Omie, Protective Groups in

Organic Chemistry, Plenum Press {(1973).
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- 16 The protected carboxyl radical carried where
appropriate by R2 may be chosen fromeasily

hydrol yzabl e esters. By way of exanple, there nay be
menti oned net hyl, benzyl or tert-butyl esters, or 5
alternatively phenylpropyl‘o}GaTIyI esters.

I onal | prot.ection of the. boxyl__radi.cal
ggé%iedpgéFecéggultéﬁggﬁgﬂglmﬁtﬁa?ﬁég#eac¥ﬁgﬁ}g$ﬁe Wﬁ%re
i apPpoepciabe anek t hRar enmastl obet heskopewt eciyery easily

r%?(ﬁf@i§z &bfeC %fsftieg‘é_ .Oug, ageor dhpg ek%g\ﬁ%") 0CsSh dFOWRaL,0 be
10 a person skilled in the_ aft. According to the
iReRREPBRI t REtBBhdenS8TFYR oPTt h&eTEHAMTYR3 HthfHe ©OF

n%lt@g@ad t &@1Y "B el $prpyLabki ed19ut %&kétgéwe Atidrhlly,
(0] a eriLvative C IS a recyrsor.o cont al.ni.n
R N R AN A e ulls R BRMA LI NS
cathoht athecusheredth f ohial hgaaniont egral part of RS.

.T'Pﬁe pri?l%%lﬂru% ii%ncagﬂéleq:h%m rieﬂo@ﬁla%h%/d{:ﬂgée %dééggting
in‘aninert solvent such as an ether, or exa e
dradhgdlet Ave, cerrichaloodert e dotyene , mpohodex mewa to

di chb psones bantaq Undern L egduet i ve ami nation 20
conditions, in the presence of a _base as descri bed

RRTAEMG $O atPEJUERTRPBEERt ddth SSndeBsRSAPEr i@k, the
f etia B aRP i 90 Ot hien DOE Bdy el | decfr magdalBbt bHeateir@d¥d out
orogﬁdrldgu 25 corglngutg.the inventjon, the rsor of
E%d Fs 35F 198t 2 FEFRVRLIVE) WiH Shhith RaPrecy ©
rkpresens ning adicc dlhal &b&Bnnmepnd asoabdehydparfathdiyi conal
r di 0 | C duci gent ;i s r t

(IS, ERE [ Cabioh o bl > il ebBT SBLRIABIGR! et doBAY' Fhre
rebr Bsent®ien PREFEENTre0 LTRCPECREE. FPWE e PP od@EdyidErous

ifed@Rlh i 6th OWn bYnkhe a6hiantof s¥Hr 0gen 4 tdtther, for
presence aof. aggﬁppro riate catalyst, in particul ar £
AR AT RanpHeT s Ofr Re 9eRedeq nSphgent, tor

excpatip Tent ai chéerbaBthdheAccandiay t pefiietitgentandmation
t he products af geperal fornula (1) ipn_which R .
L 20 PEPR e STy B 1y BBt T Sl
REooey: bangr efaredrégucheg agensn,sush aapr adiporodlydride,
OEdeT @xak@n@| 8obidm! HIHHE e T BBT 6568 $m & tPIYRAR/Ky -
atom_of an appropriate

borohydride.

According to the invention, the products of general
formula (I) in which R; represents a radical alk-R% may
also be prepared by a method according to which a
reducing agent is reacted with a compound o©f general
formula (1) in which R% represents a radical
-CR'b=CR’c-R‘a. The procedure is carried out by the
action of hydrogen in the presence of an appropriate
catalyst, in particular palladium. An example is

presented later in the experimental section.

According to the invention, the products of general
formula (I} in which R; represents an alkyl group
optionally substituted with Rs may be prepared by the
action, on a product of general formula (I) in which R,

represents a hydrogen atom, of an appropriate
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- 17 - alkylating reagent. The al kyl ati ng reagent may
be in particular a halide or nore generally a product
of formula CGCH2-R6 in which X and R6 are as defined
above, which is caused to react 5 in the presence of a
base for exanple an al kali hetal carbonate, or

iﬁ %lve Ye@De agproprlate al dehyde which is caused

% URdeFe?&dtct i ve amination conditions such as

tﬂbgeablbséﬂtbed abogent 10apc ber dongas itchd ameeritd oide or

tﬁ@rgeﬁéﬁékh‘ﬁ? gf ;ﬂ%‘&%{ | off OF hd‘%&h@lé'% EQ-mhisgh vg%ch X

hydr oxynet hyl r oxyet e prepare
t*h‘édaBﬁl éﬁeofa%nde%ﬁb‘? pﬁbﬁ’t’@rré‘@l}&khgl%g'éﬁtlsﬁﬁ &© reaCt
deri vaki p@-efs@hcwdﬂw Rais, Cﬂéboéklamﬁﬂ.ecéhb@gﬂmhh}fﬁetal

or protected carbo or 15 otected car boxyne [, A
e e ECer | Rl S MR e SRRt T L R detyae
thehche it eramdidat eloy rpaotemtuederAl se)dmtcweil reanitration
t nven he_p uct g formula (1)
an% ﬁ%ezgucﬂ gs t[_lg (ﬁe zézlr.]ged g%oxyet

'S carboxynet hyl may
al so be prepared fromthe derlvatlves for which R2 is

hydeoxy s heb X ViHRmsidl, |\ cly EE@:LvQEE’v@Q £3 g&&eral

| atter_of a hal ogenating, or tosylatlng t
tFemetaa chlanat itRg ag¥Richnd B2 nakPy OFY

fwdfkfﬁy@twl ngn&ia(ej wutet r@ﬂ;@paﬁécso @_,e?meb Pgaélﬂ_drhe of an
I nventl on oaucts O ener or a
reropalacs "EBLRRES" BoBhs) SRNED den Vel Yy pigh o

bis prephpeEglf raam taebcmymesmhdlomg Bfoteedntded barboxyl or
r un s kpo er il e
SO0 PRERGRPALLLPDY (BOMRebBnBC! SRR %nroup
d«Fh% W0t S eBresebsxyshauddr di‘—]i’i@nt e helrtt@gftrfeﬂéena;t
et HosistedS Whi ch do not adversely affect the

remai nder of the nolecule, in particular by the action

of a hydride (lithium alum num hydride or diisobutyl
ahled nusecbydihge tor exanphifyehfiansol ¢eet suodurtsan of

1ot ' BB bt hndosoc i Retond ¥ uaet FORANS BPbEp OF
whabpxyethyl may also be prepared from the derivatives
for which Ry; is hydroxymethyl or hydroxyethyl, by the
action on the latter of a halogenating or tosylating
agent, and then of a cyanating agent and finally of an

agent for hydrolyzing the nitrile.

Alsc according to the invention, the products of
general formula {(I) for which R; i1s —-CH;-NH,, - {CH;):-NH;
or -(CHz)3:-NH; may be prepared from the corresponding
amides by reduction under conditions known to persons
gskilled in the art.

It 1s possible to carry out the reduction of the
protected carboxyl according to the customary methods
which do not adversely affect the remainder of the
molecule, in particular by the action of a hydride
{(lithium aluminum hydride or diisobutyl aluminum
hydride for example) in a solvent such as an ether
(tetrahydrofuran for example) at a temperature of
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may be present is internediately protected and then
deprotected according to conventional nethods known to
a person skilled in the art, in particular via a
cyclic 5 or noncyclic acetal The reduction of the
free carboxyl may be carrled %ut accordi ng to net hods

mﬁle%wegﬁe Sg tﬁ R  Af 111%11_ egnéf tg'%g rtth:J.ch

or “exanpl'e rogenatlon I'n t he resen
rmm ure Weﬁ@ﬂtenlammﬂ@iﬁdﬁ%ﬂ&t pbryvtetqteedacanén then

Ofieﬁ?gté!@t@@r QEY:@&'d‘:i%g‘ W:J h@oﬁ&%@f‘&?af’f mBehb8W ki to

or of l'ithium alum num h Ide 1n ether. _ Preferably,
aak@%ﬁenf ﬁh&tlllﬁﬁallngltél@p a\?i?ﬁ| cHIn@p e cudgs ofid i GyFlic

t 8k sn6A&gcai soapeptected in an 15 internmedi ate phase.
The conversion of the hydroxynethyl or hydroxyet hyl

radi cal to a carboxynethyl or carboxyethyl radical is
cﬂheieédnutlancmﬁﬁiﬁ@etﬁrébecarﬁuwﬁﬁymnpthed$aMﬂudd out

dé?fg ﬁ?ﬁga@‘éerrr?eeérycc?slf % é?)de}E c9wnt@8 a person

In arti on 0]
hakbgeadt Fﬁgtbgeﬁrtsuéhr &scatr@rleemwrtqgwmn in the

CHFQE&AEe OB £PROSH Usn- &4 CPhQEbH?uﬁLbQBBEP @&rt%ﬁys t, by
tribrom de, or of a tosylating,agent, followed by

aFRSI RCHAPR Q,fya?ﬁ’%um 2§°F6FY@§éﬁ=ﬁl é%o‘i%s?ﬁﬁ?@?‘éﬁl G’é a

OLe®0di Woityadrdef | NitBAUAr 4ADurfi@@ar elytdiade in ether.
ive fo

C |ng cyangnet hyl riva Ilo y
FBEFERERBEL DY &Y MBI untf ok, GhghPoniighpamay  be
c@meﬁeutouua|1Enchtbnsnmnﬁse30a§sbvanrotected in an

(gﬁggkﬂ%gfgﬁg?g% ?é chloroformfor exanple), at a

tenperature o ween OC and the ref lux tenperature
of the solvent. The am dation reaction with anmonia is

C'ﬁlﬁél bl rs 35n urder thie Byafeﬁgxhatﬁgmdl & or}grdmwbthyl
$ers§ns skll!edb in th ? he]ﬁéoce f 1
LFEETAD| yOcdr r FRH BﬁWeEF}i t Ofg SEEHPIHRE k@é drafiéFa is
e«aﬂriedl cut hacpoedengetof thei e;ae.ltohxaxyl oathedisi hdeh do
%gt L%ei‘{ﬁ %%%%E'td't orr?met\ i§ drof”éﬁér 134%&1e M in

ur an
cmrotiml@d byl \ﬁé‘#ﬂ a¢b¢ozexaﬁplae h@lmm@mhag@n@r such

di gret hpdf or r&@mgﬂe Thehasﬁygti 08h18r fAe @M dE | Hhosphorus
i kewi se carried out _under , )

trichloride or phosphorus tribromide, or of a
tosylating agent, followed by an alkali metal cyanide,
for example potassium cyanide or scodium cyanide, in
order to prepare the corresponding cyanomethyl

derivative, followed by hydrolysis of the nitrile.

The halogenation may be carried out in a chlorinated
solvent (dichloromethane or chloroform for example), at
a temperature of between 0°C and the reflux temperature

of the solwvent.

The amidation reaction with ammonia is carried out
under the customary conditions known to persons skilled
in the art. The procedure is preferably carried out
starting with the acid, for example in the presence of
dicyclohexylcarbodiimide and dimethylaminopyridine or

hydroxybenzotriazole, in an ether, for example
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5 conventional conditions, for exanple by the action
of a hydride such as |ithium alum num hydride, in an
ether, for exanple tetrahydrofuran, or by the action
of a borane in the presence gf di met hyl sulfide. 10
The condensation of the chaih’R3 with the nitrogen at

t i e_chaip d not _requifre ringiple

¢ PEF PR arFaf 10 £ PRTof P LREY SOV BT IRLE Coampre
Wierblouppeohanat er fhmehbyéRecpambdal cases where

this may prove necessary, a conventional group

protecting the 15 am ne functional groups, such as
t ABe eTBEYEEL BB PN aPhEMiBSo KR Shyt ITREWA S& & it Pl wrder

Wbﬁvéﬁtﬁdnaboté@ndgﬁyoﬂg,fE&Qdexéﬁwgdblf?gd}ﬁal tahﬂ:lion of a
IpventiLon, the pr s o ener a rmul,a I
TR A8 BUpRegBnes Gt k5 TP ARE AP ) I° bo ' B FhEher

bfothessantplon afetamhgideyifalriang r eagdmny ithe t hetion of a
e. of b a_pr Q ral fornmula

PESRRRE L ReBRgo00s ol SlELe0h SRTRIAL (0T

preferably represents a COCal kyl radical. 25 The

atky| abhREnk8R4BAl JEYLHE RaRAM tH,CY:am afthal kfkrogen at
i odide and the base is a strong base and may be jin

p%??i%ﬁ@a?faﬁhﬁlEﬁﬁﬂnnépﬁﬁ gftdeesiydreadn fHingRple that
dthé opii Dpyb e deindDaeVerhe Wngtiaide 19| gutd ey A here
an alg%labég posit%%n ot her .t.han .t hat invqéved ithQe
STPRTRREHT KRG r d&ct FOR, PIFTUATE aF 28 8 e M8KES y B may
PPy oree y EdeseEgary,, aa atauhaitiormal caricop cproyeaging the
CRhPOXYEL cé‘{féﬂaiuﬁ%hgga' sﬁE@“Bs I oW 'dfe%%ﬁl%%%is%% ¥he
to protect It In an appropfiate nanner. |t the

mePeE uPE ToWt afPnsern ankyFabl-¥.pdyitsi 6 bRis epovss amy be
dh&segtly enter into conpetition with that which it 1is
desired to al kylate, the reaction wll not be

possi bl e and the al kylation will be carried out at an
eartoedindg age otheheisyattesn s, At | prodacesbesf | ajeeteral

5P ORS00 L8, Hie g PYEDLL O P PLORTS M B gy
groupsephRedz bivs whigr a0pi GR2 odndirm abkly habiirg dekpgett in
3She 3PP¥Eends GBI A1 BAsBUt GRY ACOREBNSIENG fA general formula
het eroaromatic 5 conpound of general_ fornula

(I in which Rs represents a hydrogen atom and R
pPreferably represents a COOalkyl radical.

The alkylating reagent may be in particular an alkyl
iodide and the base is a strong base and may be in
particular an alkali metal amide such as lithium
diisopropylamide. However, when the molecule contains
an alkylable position other than that involved in the
preceding reaction, in particular a secondary or
primary nitrogen, an alcohol or a carbon carrying a
carboxylic acid functional group, it will be necessary
to protect it in an appropriate manner.

If the molecule contains an alkylable position which
can directly enter into competition with that which it
ig desired to alkylate, the reaction will not be
possible and the alkylation will be carried cut at an

earlier stage of the synthesis, as is described later.
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30 where appropriateg,re

Hal X RYl X5 11 \ 1 (Il11) 10 X2, NX4 3 in which Hal
represents a chlorine, bromne or iodine atomand R1,
X1. X2, X3, X4 and X5 are defined as above, wth a
conpound of general formula ]V 15 RS | (I1V)
PHN- (CH2) m -C - (CH2) n-CH = R2 20 in which m R2,
R are defi as bove r sents

S8 Coft edpbhar Y TR “iPocPrebERREIE Sof cne
chrpflect g daﬁbme}iar@lac:farmuﬂ;@tlbﬁar @mupfhlaml P is a
[ §PLESENEERE gr%pa%%%t 8] LA AR of W iined as

group, fallo opti onal renoval of

p‘?}a?‘é%tl Hg‘*"’ gF%HEéeﬁnd?‘Hf byl |IRtEinthed dmfiRTRAMNatic
byopsuhaegiegénepel afbpiulef the substituents of the
aromatic bicycle of general forqu (1) thus

obtai ned, to give the derivativ arrying the

expected radical Rl, R1, R 2, 3, R4 and R5 and,
rotecting

ecul e nay be

radical (s) still prese in

any group protecting th Itnit/j, gen tom wﬁf&ﬁ

conpatible with the reactty N utyloxycarbonyl

benzyl oxycar bonyl for exanﬁ1e) The groups protecting

35 the acid functional groups are chosen fromthe

ciist @R En gm.upﬁeym@nwt ElOd:l}QIdqu’he’i,ndbf@mV@ o0 illine

affect thR |n r e nDIe ul n %artbpula%b
AEHt roned 1 i a'h 3r’e 4r 8RS c??%d SOOVES Tife 20°VE!

neathl@ncmmgommdcafrgemermlpﬁmrmuhaaIbe the - 21

successive action on the degivative of general fornula

(1'V) of an organoborane (9-E6rabicyclo[3.3.1]nonane

for exanple) in a solvent such as an ether

(t et rahydr of ur an, BHU)&QHE)W-?H%W efHt a

t enper at ur e
RZ

in which m, Rs;, Rs, n and R are defined as above or R;
represents a protected corresponding radical if R:
represents or carries a carboxylic acid functional
group, and P represents a group protecting the amino
functional group, followed by the optional removal of
the protecting groups and/or followed by the
conversion, by a subsequent operation, of the
substituents of the aromatic bicycle of general formula
(II) thus obtained, to give the derivative carrying the
expected radical R;, R'y, R'z, R’3, R’y and R’s and,
where appropriate, removal the protecting radical(s)
still present in the molecule.

P may be any group protecting the nitrogen atom, which
is compatible with the reaction (t-butyloxycarbonyl,
benzyloxycarbonyl for example). The groups protecting
the acid functional groups are chosen from the
customary groups whose introduction and removal do not
affect the remainder of the molecule, in particular
those menticned in the references cited above.

The reaction may be carried in particular by the
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5 of between -20 and 20C and then of the bicyclic
derivative of general formula (I111) for which Hal
represents a chlorine atomor preferably a brom ne or
i odine atom by anal ogy wt h2 t hods descri bed by
Suzuki et al. Pure and Appl. em, 57, 1749 (1985).

ngbsséféstkﬁ@égﬁlg%fﬁ#?%;§?£§éékfge°%kid%&é?%l formula

1
presence of a

( [BV 5 ( &f phenpinsieessionsorf err-desed]icysald bdium lowrarielefor
fQ!caﬁ%ﬁ@P' €) :8nd Of a hag&GHch agycRotasflum on  ether

phosphate_at a tenperature of between 20C and the ref

| iketeapeiaptreans thexappyvERt. SrRIEHr dthG tierpprature
iafehrwémeeﬁ he-20 odiiet s 2gfecgenanal thiéar nbEa €hé) I:Io)ithyclic

ich Y represents a group may prepare

oS NEIA LI S S T AR AR T R
deeprvaséenesf ar aflihing | stamgpauprfderdtlyvihe bromine or
ox|J Lon.4 S caryLje t ctj 0 :
p?%?gl?%bl?ﬁ%’ anlg)(nga}rt&)éflisc())%%er‘l'i;EL e%lﬁchﬂ%tghﬁésrreﬁyi ibed by
sirgeki det il t hBuppesartelpipl t eCheput.anal . aAd48f @ 985) .

bige $UEBLASNPAIASSENEL 9115 0ShuMi kel telut X1 dgealpr@sence
tepperature of between Q d 1 25 The derivatives

an 00C.

off g@nQPéllafléPﬁ‘ulsé‘l(tl I ()[h‘lo?(%ﬂriﬂﬁlﬂﬁ@s%@?@ﬁ?@#@%a -
Cﬁﬁlnadiﬂmlah&ﬁaﬁadhm€f|éxaﬁﬁﬁéj?andaﬁﬁThinbase such as
respective with the derivative fo ich Y._[s a
TR LriEhas WA cheXBesdhutd, i, petiply, 2000
Taedr et rohlus carpérateone oh the pobvente of a 30

sul fur fluoride [for exanple in the presence of an

am nosul fur trifluoride (diethylam nosulfur

tA¢EPYSt e tQq TERPanbRYSRt 19, ~ Ades prodgfrfs of general

bf strda Tt NOXYy e B¥| whiahl RosdbteEehtisl bUQticd® CHOH may be
( Deoxof Ié[lor}gr)), J{l}%#)hol inosul fur  trifluorjde for h
REFAET orP%l tEFHRT Wy i e Hes W s@% uthe
témfféépmmdﬂmg(ﬁer@ﬁgti@henﬁor4thc3808_@%Q%B)broibeCHR.
fh&@rbﬁ?&b%‘? {16%%“$° LY a!:?ﬁ’ P% G TLED; O O BY oxygen,
neans of a uori'nating agent such as .
hHexef ¢x@lpbpr opyl diast hyirertne IPVeN39s848) 6 Ndimethyl
Chh DF Ozilad, 2+4tf | EheornReidadddi sEh i Nacdhd?2 ahbe of a
procedure_is carried out in an organic solyent such
base such as potassium or sodium tert-butoxide at a
temperature of between 0 and 100°C.
The derivatives of general formula (II) for which Y is
a group CFR or CF; may be prepared by fluorination
starting respectively with the derivative for which Y
is a group CRCH and that for which Y is a carbonyl
group. The reaction is carried out in the presence of a
sulfur fluoride [for example in the presence of an
aminosulfur trifluoride (diethylaminosulfur trifluoride
{(Tetrahedron, 44, 2875 (1988)), bis(2-methoxyethyl)-
aminosulfur trifluoride (Deoxofluor®), morpholinosulfur
trifluoride for example) or alternatively in the
presence of sulfur tetrafluoride (J. Org. Chem., 40,
3808 (1975)]1. The fluorination reaction may alsco be
carried out by means of a fluorinating agent such as
hexafluoropropyldiethylamine (JP 2 039 546) or N-(2-

chloro-1,1,2-triflucorcethyl)diethylamine.
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as a chlorinated solvent (for exanple dichloronethane,
di chl or oet hane, chlorofornm) or in an ether
(tetrahydrofuran, dioxane for exanple) at a
tenperature 5 of between -78_and 40C (preferably

bet ween 0 and SOCD I't is atvantageous to carry out

t&‘ﬁe g?BSQﬁ g IS) oledisym %aro%o e OG8N such
In ? ‘?h erlvatlves o oera
(NS) af mhlmlaiabed ssolgent cdfb@nyelxagm@p dm@hb@romethane

PEEPRI S BYLeXEdat | Oty O -4 £1Srm FOT T @§PONALRY degjval i yigher
of general formula igill) for whichis Y is a group

CHept TRy dr ok BaR: oAipsangr £PEd exguPledr adx aﬁwptr%nwature
NBaNsb&fwdeh asSisIMpRY manganatprefepbbopal b¥twBed 0 and

nolralr oty T4 SGveBlAuratar soorasevneRt B SFOBEe 1

oanalternanedely byrybe aecthdbrofenxahybarehbalkede.in
the presence of dinmethyl sulfoxide, followed by the

addi tion of an ami ne such as triethylamne, in an
i Aot dsslivahiveachfageremil Hiomore hahB) ofodi whtliey Y is

syl axide At ?r&?ﬁrpﬁlE?t Wee pfépgﬁéwe% &Qﬁ@&&@%@y the

anal ogy with hod descri bed D. SVERN et al
JCOB"%SP%@WQ4A§er41f438:1‘(‘319‘?§) g‘??seqq*ﬂe Formpde v418t for
g@neml itovmu@ 41 g):ohgr oMurch this ax:LgaeuanCRIHH?carmyled
g %fared frog1t corres on? qg tderlvat ve te
mﬂ‘ﬁ h % c6HEPrEd TH MY osratRY a%%%?@atﬁﬁfé“ar%ﬂaﬂ? '
mmpthoamhbylanlalaﬂﬂmumihﬁmmnx;mﬁcsdmuelon ddiori exzkample

nt

l\#&l\l- Prc%gt yl cgirrr?g% e org rre?%nfb Slﬂtfugxel d%faﬁ’ tween -20
»d erdh1Gs uﬁaerablaeggatév@m doxzo téenn3phépes)oht axalyl
t@lﬁp@f@a@relaf beiseeprddeand 1Q0OC. &mﬁet;ﬁﬂl O@hlfomde

d atl s obt.ai ned fron1the oduct of geney al
fg? %ll%ﬂ%ﬂ Rhi ch ¢l|§°®RJ$¥byaPhe§ﬂﬁq%n SBF£
ttsyéthyﬂamim@ in pyri diame, zﬂnérﬂenpeoavdne of such as
b 2 The er|v r |l
S{%ﬁfgﬂoﬁt}%ﬁ gg sa%é’ 5£§r g“ rl(??ture
a@f aBRsrarasan béOprQarFﬂar é@"lﬁy theaHﬁeJtdmdsWdébcrtlb%d ngthod
Qﬂ)@ééﬁﬂsé@nb\ﬁo 92/ $Pdeg- eEheaEOWDQrun@%gOf CHRReraks, 4148

f or mul a (1'V) "may be prepared

The derivative of general formula (IXI} for which Y is a
group CRNH, may be prepared from the corresponding
derivative CHOH which is converted to its tosylated
derivative, with which ammonia is reacted. The
procedure is carried out in an inert solvent such as
N, N-dimethylformamide or dimethyl sulfoxide and
preferably under pregsure (2 to 20 atmospheres) at a

temperature of between 20 and 100°cC.

The tosvloxy derivative is obtained from the product of
general formula (II) for which Y is CROH, by the action
of tosyl chloride in pyridine, at a temperature of
between -10 and 20°C.

The derivatives of formula (III)} in which R;, X;, X,
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5 by the action of a conpound of general formula (V)
RS PHN(CH2)m-CH (V) R2 10 in which P, m R2 and R5
are defined as above, R2 preferably represents a
COCal kyl or COOP radical, p _being a protecting group
on a conmpound of gener al T of T a (1v) 15

| - ( 5 CHR (M).in Lch and R are_defi ned
Btvechntitars Fos el Sl sheti Gl e cRathite s bv
btbei nethodsn degor fhedpincadpl écatipneer 8BV 4043@4ri ed
out in the presence of a strong base, in particular
an al kali netal amde, for exanple lithium
bTRet FPRRONPAS 194 ) epreeal o oxmulp hillfn cBMYoksd Prepared
epanphe ot ybhi dhi dntokPodNd 25 058A8FE1 SObYRALaWIEh
may be in particular an etherpg such as tetrahydrofuran
or dioxane. In the case where ,n = 1, it may al so be

possible to carry o t he prdcedure by condgnsing a
derivative of 30 geﬁgpéEHﬂgY' la (V) as defined above
with a product of the di bronget hane type of general
formula: BrCH2-CHRBr (VI') 35R,n which Ris defined as
above, and then the product obtained is freed of

hydr obrom de by a net hod_known to gersons skilled in

tHe dMicRefer dfice Fray@Be nededFBr debdiff e 30 fheve: Ro
et dper sleFEr ideed-dyerRA aBus@aEkyal .or ©Q0gaNi Ladical, p
Pr epar at_i ons Ero edure International e &1999-31 = 24 - 1
(M5 oG 188° PR BGpBERUER ofYefer SPTPEPRE 0 F viIFIPTa
whieiuRd (I'€presents an al'kyl radical may be prepared

by the 5 action of an alkylating reagent in the
presence of a base on the correspondi ng conpounds in
which R5 is a Hp}ddBHeh4isrEHRinder condVEdons

identical to those described above for the

R&?pqéﬁgéﬁn gf égg C%npgggdsdggined as above and Hal

represents a halogen atom, preferably a bromine atom.

The procedure i1s preferably carried out in the presence
of a strong base, in particular an alkali metal amide,
for example lithium Dbis{trimethylsilyl}amide, or a
lithium compound, for example butyllithium, in an
organic sclvent which may be in particular an ether

such as tetrahydrofuran or dioxane.

In the case where n = 1, it may also be possible to
carry out the procedure by condensing a derivative of
general formula (V) as defined above with a product of

the dibromocethane type of general formula:
BrCH;-CHRBr (VI')

in which R is defined as above, and then the product
obtained is freed of hydrobromide by a method known to
persons skilled in the art. Reference may be made for
example to the method described by R.A. Bunce et al.,

Organic Preparations Procedure Internationale (1999-31
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general formula (l1). 10 According to the invention,
the al kylation reaction may also be carried out on
t he conpound of general formula (1V), that is to say
by al kyl ati on of a conpound of formula IV in which R5
represents a hydrogen atony 295" under the sane
nggltl g above. According to the invention, the
obin general formula (I1) for which Z i's an
oxygen atonlnay be prepared starting with the

C@HBOUB%B% %”Ubf‘ (é/ééérég %{S'ove) n%%%ch Rs

(VIT) I ne ose am no
f LAR¥ EORAFS g?%uﬁhkéflpr@?@éﬁéél iveyr e PsepBrach AY the

CRERoRd oFf & r25aglﬁ9§é@hn%0rféﬁ§?er(6/| Lh) tﬁiid\kls&@éme of a
COOH VIII) in which P and ma defin

R, WPho'sce aCPYTreseondias; d?f%ﬂ‘P%“’bci% %Ut%btéa ig @

ohyé@rodren obdBodm, a umedsp ounshdi t Dener aidémrm&?a (tX) those

h d
depsterbad Shave TRE bhrLpisemetion” gk, 2k Nelirngy of

wheseras femoukd WEth a conpound of formula (X) - 25
(CH2)n-Br X5 R +\ \x (X) X2 Xa N, Xa in which R1,
X1, X2, X3, X4 and X5 are defined as above in order
tACEDFSIRT a8 olPBUABVERtEeRer Ahef Glila thrmpr eart ionp may

(£H29 Npe> c@rr&@HZ)d@tth% t%ﬁel bbﬂxéoﬁiﬁd of\ dener@lll Mormula
Xﬁa&%(l\v 4 \Q%I CshayE by flkynlatlon x%‘f X2 cé%po%%d of
formula IV in which Rs represents a hydrogen atom,

under the same conditions as above.

According to the invention, the compound of general
formula (II}) for which Z 1is an oxygen atom may be

prepared starting with the compound of formula (VIT)
H,N- (CH2 ) n— CHOH-COCH {VII)

in which m is defined as above, whose amino functional
group is protected in order to obtain a compound of

general formula (VIII)
PHN- (CH;) ,~CHOH-COOH (VIII)

in which P and m are defined as above, whose acid
functional group is protected in order to obtain a

compound of general formula (IX)
PHN- (CH;) —~CHOH-COOp {IX)
in which P and m are defined as above and p represents

a protecting group, which is reacted with a compound of

formula (X)
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defined as above, which, where appropriate, is 20
deprotected at the | evel of the am no functiona
group. The protecting groups and the nethods for

i ntroduci ng them and where propriate for renoving
them are those nentioned a e. 25 The conpound of
formula (X) may be prepared by condensing the
derivative lithiated at the 4-po FﬂiﬂﬂBrOf t he

het er oat omati ¢ conpound of genegfal formula (111') 30
X R+t +~ X1l ~5 (222" ) X2\| Xa in which R1, X1, X2,
X3, X4 and X5 are defined xe 35 with a

compound of general fofnmulal(Xl) -CH2- (CH2) n-Br

(XI) in which n is definedlas agove. - 26 The (X}
formati on of the deri va&pi iNfi Ated at the

4-position of the conpound (IIl1") occurs with the aid

of a strong |ithiumcontaining base such as

butyllithi um sec-butyl lithi r ef I ithi
SE%iW%%%Bogﬁfa%%ﬁé?’iﬁha é%légﬁt%%ucﬁ%agkgﬁééduﬁg]éﬁgve’
t enreohyer ofarehtion axampbeyndt ol genprait feemola (IIp)
bet ween -78 and -40. The condensation of this

l'i thiumcontaining derivative with t opnpound of
formula (XI) is carried out in the same solvent, at a

10 tenperature of between -78 goH,)A0-C e, denHrat i ve

of formula (I11") may be prgpared acgording to a

nmet hod described in paﬁent pplicatiog WO 02/40474.

15 The reaction & GQ of formula (X) wth

the conpound of formula (1X) Ty be carried out in

the presence of a h@§i9/ eg;x§uch as sodi um hyHE! de

in a solvent such as dgetoNi'trile. 20

in which P, m, Pp, n, R, X1, X, X3, 'X4 and Xs are
defined as above, which, where appropriate, is
deprotected at the level of the amino functional group.
The protecting groups and the methods for introducing
them and where appropriate for removing them are those

mentioned above.

The compound of formula (X) may be prepared by
condensing the derivative lithiated at the 4-position
of the hetercatomatic compound of general formula
(ITT")

X
H1\( 1\ \xs
| | (II1")
N X
in which R;, X, X3, X3, X, and X; are defined as above,

with a compound of general formula (XT)

I-CH~ (CHy)n-Br (XT)

in which n is defined as above.
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According to the invention, the conmpound of general
formula (Il1) for which Z is a sulfur atom may be
prepared starting with a conpound of general fornula
| X as defined above, of whi t he correspondi ng thi ol
is 25 prepared first by prép% ing the correspondi ng

for I1) PHM- Xl
CH%8§168E 58 méﬁ PBg d& mv(aarg;%)&ef|:|'n:"et(§—1 Ci)ovaeg, the
ahdrehehity ofeddied ngoinbowndh (éItIhu)oa:o:cematt% wt;h &He aid

cggi umyor §99bﬂg‘e t'i'l@ﬂq.%}(@tc%nta@nﬁn | veplsesUCh 2% as

d| met hélfor mam order to obfain the corrpound
hit BILEBr mies ﬂ%tmslmzmm PHRF( GRS Aer el vody thium

(diiéaprépjfla:@me%lnn whi gb1Ren® artidh ares defr negther,
treat ed th a base, and then the

e EP b TeC Dbt AP nodor o SRS w dh adcomOREIagHrE of
foetwean ( Xy78Aderriche 44D condi'he onsoadedshicned akdve,this

DR S Ty s (R RREORG B s BRS gosge, of
\fomnyla pJXIXZ i% coer3@0ouh whi chep, samepsohyert, at a

Xemperafidre X4t APt KAl E7g6efhAcgoas above, which,
where appropriate, 1s deprotected at the level of the

am no functional group. The protecting groups and the

n'B]ﬁélOdtSefD{rai:ﬂ{réOdUﬁi ngo%unaem(anct wheirgyapieoprgadared

gnw ng them a {";ﬁ |oned ag ve. The . £
p?%%% t7%n-8f 4 HB® 8§| é"&fl grn’tf?a ExP P? TRP g3 -Lon
P ro2di@int4in pyridine. 30 The reaction of the '
conpound of formula (XIl) may be

The reaction of the compound of formula (X} with the
compound of formula (IX) may be carried out in the
presence of a basic agent such as sodium hydride in a

solvent such as acetonitrile.

According to the invention, the compound of general
formula (II) for which 2 is a sulfur atom may be
prepared starting with a compound of general formula IX
as defined above, of which the corresponding thiol is
prepared first by preparing the corresponding mesylate
of formula (XII)

PHN-(CH,)m -CH-COOp (x11)

0SO,CH,

in which P, m and p are defined as above, and then by
reacting it with a thiocacetate such as cesium or sodium
thiocacetate, in a solvent such as dimethylformamide, in

order to obtain the compound of general formula (XIII)
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carried out in a solvent such as dinethylformam de.
According to the invention, the conpound of general 35
formula (I11) for which Z is a group NH nay be prepared
starting wwth a conmpound ofhﬁfneral formula (XIV) 28

PHN- (CH2) m - CH COOp (xi V) 25 in which P, mand
p are defined as above, which is reacted with a
conmpound of formula (X) under the conditions as
defi ned above, in order to obtain a corresponding
conpound of forrmula (lip): 10 COOP (CHQ)n-N—C

- (CH2) m NHP X H 15 ). , W Xa i nxwhich

P, in, p, n, Ph@é&h&g CQE%gﬁh X5 are Zoqdeflned
as above, mhlch mhere approérlate is deprotected at
the level of the amino funct r*broup The

protecting groups and the nmethods for introducing
t fre mwdmicthahBr e mapandprd abeef cltefrigrnanli ag tdienmer ewhhioke is
2 0 aho dhe d f V) ;
AR A T R e P e
PHR- (rElER)ted OHlt-:hJQ@ (goponkR iaf whpriuPa nh?@ndupdare the

d&faﬁcﬁ‘fg:.éﬁs abgve g Rq i %b%ve35 @'hOt SEHéPg %O%tam a
di fferent fron1P and renovabl e under djfferent

cOMET EFoPS %?%n?@mPQ%%dc%ﬁpB%ﬁ@u%? f5 Rt a (XV) may be
prepared starting wth the correspondi ng acid. Such
acids are known or - 29 can be pr ed by known

met hods and for sone are connerC|gl products. The

conpound of formula (I1) as @9&%q¢? -@POMENHP Whi ch

X H

H‘T 1\ \XE
|
(IIp)
Xoo 7 =X
x, N7
in which P, m, p, n, Ri, X1, X3, X, X4 and X5 are

defined as above, which, where appropriate, is
deprotected at the level of the amino functional group.

The protecting groups and the methods for intreducing
them and where appropriate for removing them are those

mentioned above.

The preparation of the mesylate of formula (XII) may be

carried out in pyridine.

The reaction of the compound of formula (XII} may be

carried out in a solvent such as dimethylformamide.

According to the invention, the compound of general
formula (IT} for which Z is a group NH may be prepared
starting with a compound of general formula (XIV)
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5 R1, X1, X2, X3, X4, X5, Z, n, R2, R5, mand R4 are
defined as above and Y is a group CHRin which Ris
an al kyl radical nay be prepared starting with the
correspondi ng conpound in_m%écb R is a hydrogen atom
by preparing the anion at t a position of quinoline
under conditions 10 simlar to those indicated above
for the conmpound of formula (I111"), with which anion
a reagent of the RX type is reacted, X being a

hal ogen such as chl BHNriEHgM -CHFE@Per abl y, br oni f&Vbr
iodine or alternatively a |gaving group such as a
mesyl or a tosyl. 15 Such a ound nay al so be
prepared starting with a conpound in which Yis a

group.CO. by the action of an ppropriate nmagnesiu .
cﬁﬁpgﬁﬁ' un%er“boﬁﬁ tﬁbn?rﬁnéﬁﬁghﬁ%gpgﬁs§ﬁ§“§ ﬁ|W§&an 18
theaared fwltbwea whampoid appf opféemateldy (X) under the
d L0 n . it whi;ch al ;
e Tahs | R SRR TR Brasra B8 ipin @
atergeseen@diag byomaeend ef &prmuja CREM :Soc, Perkin
trans. 1, 1574 (1975) and Synthesis, 743 (1981) and

by N. Hartw g, Tetrahedron, 39, 09 (1983). 25 It is
understood that the derivatives of C§&8weral fornul ae

(I') and (Il) can exist in enantiongric or

di ast er eoi soneric forms or W"E)"d?'jz(qkb?"?n'\'"\'f\’hi ch of
&b

course fall within the sdope of theg present invention.

30 These foraﬁqnay &g separated acCording to the usua

met hods, known™ Killed in the art, in

parti cul ar by chiLaI chromatlogr aphy or by Higglp)

Per f or mance Li qui’@. todiaphy (HPLC). This s

illustrated belom1iﬁathe“bxperinental section. 35 The

derivatives of general fornmula (lI) can be purified,

where appropriate, by physical nmethods such as

ciwystwalilabz abi omn,or pchrmaRegr aphy. XadheXger Xyatarxes Xof are
forjul a may _he, er pr opr | : .

g%%%%@%%d f%yad%%%%gh sa éﬂyﬁthggﬁggg o?ﬁ%%&ﬁﬁ%?%e, 18

bdereso bsckedwat neltdobisvel tof sty@damsnoofundiai onahegroup .

salts with acids or bases also fall within the

The protecting groups and the metheds for introducing
them and where appropriate for removing them are those

mentioned above.

The compound of formula (XIV) may be prepared starting

with a compound of formula

PHN-(CH,)m -CH-COOp (xv)
NHP'

in which P, m and p are defined as above and P’ is a
protecting group different from P and removable under

different conditions from P.

The compound of formula (XV) may be prepared starting
with the corresponding acid. Such acids are known or
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scope of the present invention. As exanples of
addition salts wth pharmaceutically 5 acceptable
acids, there may be nentioned the salts fornmed with
i norgani c acids (for exanple, hydrochlorides,
hydrobronides, sul fates, nTt#ates or phosphat es) or

m& rganlc aC|d gfor exanple

5) ?w? Q¢§C|nakfsfor some are
furrara es, t r ace es propi onat es

nﬂb@aeesmbl pradestsmst hanesul f onat es,
et hanesul f onat es, phenyl suf onat es,
-toluenesulfonates |seth|onates naphthylsulfonates

?heaﬁewepgaﬁf Grateruls (dth asbsefipedogbove in which

]gg{l \athwI@? af, tiﬁ,{ES@gaC'Z‘i;n The, dﬂf.' Vxﬁ&éﬂésRPfaz%e%ﬁined
ornul a carrying a C i be

MUk agRfy V00 2 o A SRRl radl Rl Y BE atin

nrédbgehomsybheeprapaded Bgatrtingetdiads tdrovwopesrssmding
bt,ai,ne acl, |

$§m8§§%§p e gﬁggﬂkglﬁso%'?¥kgﬁﬁﬁ%{%ﬁar ﬁ&%ﬁ%ﬁ%gékﬁﬁathe

o&naﬂnnﬁﬁatdneo& @rsatiipe, oh aulgcpindusmdgecoratidigions

té’lﬂh{‘faf NNt iPhse | @n@@c@.ﬂ%ﬁo%lb@&@ £39! v %Hﬁlﬁoﬁﬁd of
an al cohol, an ether or water, or by an exchang

r EQERREA LT 4 - sdfttihf whACBr GIHIQR ai deamfat s%f t the RX
f@w@dl@r eehptbal ex abiag @pthEb@lenC@WHs'itdlrﬂrbrﬁfe or,

t he on, i S _separated filtrati 25
BESHORIT LR or PEGBORP | P41 orPOHEe exfipl & trhatively
pheavibne wreab | suck capt abhesshl ¢85, at hesplmay be
mentioned in particular the salts with alkali netals
(sodium potassium lithium or with al kaline-earth
neeel s & regjieaindn madl ¢ilsg  banmysbamesal taxrhngapish a

30ombolthd I PHERAYEHP @S ES (e?tma(%nebyd'tﬁéhé’&@:ﬁ%m RE an
trlneth%ian1ne triethylamne, nethy|am ne, Eés Known

TRREOP T 3 5D prEFESH C?FmPﬂ?ﬁeHﬁﬂ%ﬁhﬁﬁﬁﬁéﬁi
bE@zybmmgmmschgyflbé@xyhaﬂ1nEheN-Eanzyl fSimbaed where

et hyl ani ne di benz di_.am.n hen
AP St e Dhb AShROREA FLON. fRAERS ol RIS WHIERE are
arlpai heown | yoi persbracehéelldidbenz phamarg),. ithearticular

dgii VAt ia¥es QbsgeNSER! pyOorBal-fok | JeraCgor di g t@héﬂe Soc,
|nvent|on are particulafly active_antibacteri

t#ﬂﬁsst&dyHQQQMM%ﬁﬁﬁﬁB§?%tégnFH?§lS¢ §f3 (1981)
and by N. Hartwig, Tetrahedron, 39, 2609 (1983).

It is understood that the derivatives of dJdeneral
formulae (I) and {(II) can exist 1in enantiomeric or
diastereoisomeric forms or in E or Z form, which of
course fall within the scope of the present invention.
These forms may be separated according to the usual
methods, known to persons sgkilled in the art, in
particular by <chiral chromatography or by High
Performance Ligquid Chromatography (HPLC). This is
illustrated below in the experimental section.

The derivatives of general formula (I) can be purified,
where appropriate, by physical methods such as
crystallization or chromatography.

The derivatives of general formula (I) may be, where
appropriate, converted to addition salts with acids or
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a) Activity in vitro The nethod of dilutions in agar
mediumin agreenent w th the NCCLS reconmmendations is
used for the determ nation of the m ninmuminhibitory
concentrations 5 (MO exprgﬁgsed in nmg/1. The
act|V|t|es of the conpounds exanples 5, 8, 10-13

LRl TR T Bl 0GR 107K iaerppgpg what

G ant posi aur eus
séh§$¢|@@hyﬁuwnthsacadﬁewy/ﬁﬁsissaﬁﬁdnﬁalllWithin the

fgébﬁéaat Qhézp%eséhtpEﬁUEHEhéﬁ 6254-01 M.SB resi stant
0. faecal i s ATCC 5343211 vancorrym n 0.25-1

r%§| s‘?’&’i”mpkﬁ.’%mqre FEAIEIPC AL ESatwhBh hRharmpceutically
cabaéphab_né_ I&’é&i&é S ef}fdrtd Venheld 5bé Hentbheanzege M¥aits
ﬁ28 S nS|t|v§ %Q In vitro, gﬁgonpo ds of the 1
95%? on tHK Bforel 8F§9Q&ch|técﬁ r kabi®%ot h BHPLE
Chadrpohlorv@esn1chp@rgbnomn@eand oul fatoees negat ivaetes or
ms._ .15 he S in t
n%ven?ﬁ%ﬁggﬁe 6értg%5$arl€£%%&ﬁ£ta%@%&%pbe ghg Ig%ample
t feFeinapest oxi ci fpmampsesef t he tprddddes.not hadekrptes,
%Pb]@iéﬁgte'&ox' Qdatnéaa;eg he 99§§a9é550 mmr(monates,

bot subcut aneous route and he oral route
i ﬂtla%%%su%gme@t%am ROSEYASPERRALSTY . Prﬁé%léleﬁ}‘?fﬁé'r’?‘?“%tes'
mbketsdbhla peoduciaphtng duldionat’dld SorWddinphorsul fonates)

h t | bl d . §ui t abl
PO S e R R AR LR PAE Sy P R af herRo8E 2681 one
c'almseddm*&'em'sv% veof cye@uegEhi sirermiulughtT 25 eboutiny  a
g;@%itkgﬁl Qﬁt %&ah%qctzdrﬂ% HAdd CH&% £81 EQ?%% or to
cause

y sta ococcus as staphy ococca
sepdieboda, 59 1@:$ al Whh ¢ REFRIERNGRS | IRERS stagaRAding  to
COSEhSds PYRERANMBerS &Rl CrHY SAIPHYIr ALY B@ua%alﬁ@tjhn@x,the

e L S R
Selqi)ptl}namet&_z.) tbaﬂs afd enpmbhose c&auséd elmy amlne, on a
s&%ggﬁgfoggbogﬁing to the invention, in an appropriate
solvent such as an alcchol, an ether or water, or by an
exchange reaction with a salt of an organic acid. The

salt formed precipitates after optional concentration

of the solution, it is separated by filtration,
decantation or lyophilization. As examples of
pharmaceutically acceptable salts, there may Dbe

mentioned in particular the salts with alkali metals
(sodium, potassium, 1lithium) or with alkaline-earth
metals {magnesium, calcium), ammonium salt, the salts

of nitrogenous bases (ethanolamine, diethanolamine,

trimethylamine, triethylamine, methylamine, propyl-
amine, diisopropylamine, N, N-dimethylethanolamine,
benzylamine, dicyvclohexylamine, N-benzyl-f-phen-

ethylamine, N,N’-dibenzylethylenediamine, diphenylene-
diamine, benzhydrylamine, quinine, choline, arginine,
lysine, leucine, dibenzylamine).

The derivatives of general formula (I) according to the
invention are particularly active antibacterial agents.

The study below demonstrates this.
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ent erococci. These products may al so be used as
nmedi canents in the treatnent of upper and | ower
respiratory infections 5 caused by G am negative
bacteria such as Haenophilus,_ influenzae and Mraxella
catarrhalis. The subject of the present invention is
th ref or Q, ..as di canents and in particul ar

g 3§E§%3—§¥f%%deégfgor the treatnment of bacterial
i Ahectediwd nolfuniintutoyrorl® ami nadisr weslicwnpaundsgndement
gghenal i Miidedd) R8cofirbhAgdiahqve jand L€AY for the

pharmaceutically acceptable salts, in particular the
p‘ii%F%FIF‘éﬁaEb%o&’ﬁdstl?%nW-%h‘@Hm iBbb1tPRY soucatrations

| IMEOS | 8RpRLSS=feiatRg/10 the 15 pharnaceutica
conpositions containing at | east one 4-substituted

gui noli ne derivative according to the invention,

whiee eaappropieat efi hheakbrboumdsi it kxapples &,atd dr0-13

h . : :
L%ﬁ%a r% gé°§ﬁ§$%%é£ﬁi#§§lP%Rggggg?a%?ﬂyélIuents or

20 adjuvants. The conpositions according to the

|| rea-pRis ¥R Y e DRTE SR/ 1 e 1€ H@ls Parenteral,

~—+

#ﬂbd' Or T Eect d.| Toute or—as d 1 UbU| S, A bU| | u
FIuEnIPBEP3 oS Helii i stration, there 250nhd-be

sed dalh@l ag B ES Sme@if] &I ML aREMs@antPOWIErs 00121

T anut SS i T t HSSS (,UllpUbI 1 Ullb the d(,[ Y pr UUU(,[
. " it

e orOngrel.5S

— N O C

| @czose

aﬁral&gmt&wasnmarmm cut ada:om.:lmg |ntended for a

(@)

T A T PR DS !.9.“3,,;50,2,&, &y
\CRRN] ||| QU T AUT UITT, LAY B Y2 |u.y L A7 Uowu YU ULl
Fﬁ&rH@@éuﬁnzaélMDK3ESZBXHﬂHSﬂﬁMW§ suspensi ons, 2-8

enmul si ons, syrups and eIixirs cont ai ning inert
di l uents such as water paraffin oil. These
cbrposi tidns they apmoaodpru of stbet amxantiouhertharafore

hieBE S, QK ceXanpbRa¥RhbhBI PEBEHCE Son SWRSLRNSs:iHive

flavorings.
microordanisms and on Gram-negative microorganisms.

) The products according to the invention are
particularly advantageous because of their low
toxicity, most of the products not having exhibited
toxicity at the dose of 50 mg/kg {(DC50) both by the
subcutaneous route and by the oral route in mice
{2 administrations/day).

These properties make said products, and their salts
with pharmaceutically acceptable acids and Dbases,
suitable for use as medicaments in the treatment of
conditions caused by sensitive microorganisms brought
about by Gram-positive bacteria and in particular in
those caused by staphylococcus, such as staphylococcal
gepticemia, facial or cutanecus malignant staphylo-
coccla, pyoderma, septic or suppurant wounds, anthrax,
phlegmons, erysipela, primitive or post-influenza acute

staphylococcia, bronchopneumonia, pulmonary suppura-
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- 33 The conpositions for parenteral adm nistration
may be sterile solutions or enmul sions. As a sol vent
or vehicle, it is possible to use water, propyl ene
gl ycol, a polyethylene glyc %, vegetable oils, in

particular 5 olive oil, organfc esters for injection,

fof fxanpl 6,4 et byl NS IQS%SdCO'wS”s't%f;tE@Sc%' SO0

contarh a Juvants in particula
i SBEBRPEPAGL- enul sifying, dispersing and stabi li zing

agReLe. plieueter ind a&l@@ BBY e Lags i Rla9WbmbALs in the
several ways, 10 exanpl e using a bacteriol ogica

fF:F?%Fme’BEr ?#rampoﬁlﬁ 0ANGr  BYWREat FRSPITRET Yyl iy ions

bea@se@ar}:qd Gmamt-helc_,;aeweofbﬁteéﬂ@ &‘sfi)idl‘d asnmseexﬁcp;?mslus
sSQol v at t 0 use I n sterile

wa g?ugRXa ang ﬁoraxgg}?lga dlu%E% P i Nj [

gr I njection. 15
Tﬂhecanbosctloﬁstherprepemalumﬁanﬁrﬂn%ﬁs(ﬂhengidnefa&so,

X8Rl oGl s OLi% ”?Lﬁt Zpda}@{‘ &I‘asr%eﬁ%gﬁl%%s M ended

conp03|t|ons recta nistration ar
sﬁ%ﬁo§h€orﬁr@§tmenrteafalb@atp%m@% Mf@ﬁte@ﬂﬁallﬁ huymans or

aghdli b 08, tOthee @6fp¥ankB0r 8¢ ellene®4Al PIfRIHKIFICHKBS as
28 pCco tter, se synthetl | yceri des or
?§ ‘3| SHROVYl VR 5. PR ¢ THS TRy arqrerable

aeabs@l SinFartsedlar hthe f pFEF 6 rbi(dicthpa@hedso nfent itthed
c itions may be stable sterile solutions or solid
conpoSitions dissolved at 25 the time of use in
pYregenpiesenst er i 1nvewt on inalﬁmiruxeﬁaQﬁW ot her the

pﬁﬁé%&@é’ﬁtf@éiysgﬁgﬁcﬁten ed to §1n 19& Ue |r1?1§%1._e one

formof dry aero Irectly i
tﬁeS%}éﬂ%%UF%‘ére@Pe‘Fﬁl}%ef|ql1%1flyva'éﬁ‘(/?de%c @i tRed the

W et 6k prwﬁekdbbpp&@bkqaalel uentsB0: Ofo¥RNi €he the pure
havi n Slze o 30 t 80 for. xangle

CESa LB PRt G £k A ecOTRRRTER HeFBpghe g more
rmmm@aﬂlhhesanﬁUEanmﬂuEMUuualkkﬂawaﬁpweblacdéﬁdbngs or
t ention are particularly wuseful in the
t%%%@ﬁé%?gof i nfections of bacterial 35 origin. The

dBke scempesit bpns hacaesiied &pf 6Be anyenfdondmeat fagn used

CﬁythﬁetbQé&WE@breEﬁ%r@QCt@bﬁMddlCE%efékﬂﬁl tBfte or as
q8§? fhlch he judges nost appropriate according

As solid compositions for oral administration, there
may be used tablets, pills, gelatin capsules, powders
or granules. In these compositions, the active product
according to the invention is mixed with one or more
inert diluents or adjuvants, such as sucrose, lactose
or starch. These compositions may comprise substances
other than diluents, for example a lubricant such as
magnesium stearate or a coating intended for a
controlled release.

As ligquid compositions for oral administration, there
may be used solutions which are pharmaceutically
acceptable, suspensions, emulsions, syrups and elixirs
containing inert diluents such as water or paraffin
01l. These compositions may also comprise substances
other than diluents, for example wetting products,

sweeteners or flavorings.
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to the treatnent, and according to the age, the

wei ght, the degree of the infection and the other
factors - 34 specific to the subject to be treated.
As a guide, the doses may_gﬁbetween 750 ng and 3 ¢
of active product in 2 or doses per day by the oral

reybe QnReleeh s 480r gn]tl:-l%lg Q&nﬂﬂff&f%{f‘e{ﬁ”%%; be

route for anaut. 5 The f |'owi ng exanpl e
i FFB5E At eSEOHPOSNE oy REBIRIIRF t 0 RRe PnvaRliveRt or

ayei t1gyi deCcoEPPSEEiBNel Rbengded ﬁa@erparﬁmﬁfl&lnél%ﬂy@ol

pr epar.ed ordin he usual technique, conprisin
(RePOAS B oRS 298V GPRF uGTORREH g 0115, A 'particilar
(aliyéaniing] netgh}eS5estefdaioforb-injection, for example

4; I GI :
R gl
i afdevanhs qs 20 1I®albl)l<mlﬂl1qw dwesrpogi-t i onl $qtamidEdg,

f QxﬁuPé‘{ EP1 85 2l alSSetSing £RAT 8CaBEE0L HhgYabant e usual

t echni que, conpri si ng:
(?@g ?tFFQlGEaSl@PHWﬁﬁc%ﬁeﬁ?Frled out 1in several ways,

sgbfan¥ﬁ¢ﬁﬁdnﬂ a”hﬁ@hﬁrth¥|}b5c¢%rloﬁoglcal filter, by
olin ent anqi ¢ aci

A TeROLREAoE e L, BRrh aror rhevhpayr it sh 14 Dragasa in

fﬂ]ﬂel fjoewt | of qﬂ:é‘:ﬁhjré $b1THe écﬁhﬁa@s\imgomxamilesl may be

ééi@é& Lhe H??Vegﬂg.gnﬂfugﬁr%&phﬁ %he@@@ ter or any

am nomet SXyqui not
40’9 ?Jbe?ﬁ%hbh@emﬁ@wlécmbril@memymbe pr epar ed |n t he

26nd obbapb Yt IBARCEor)tofiG el CABNOAL S AN hydr RaY! @l For

acid solution in dioxane are added at a terrpera ure
| FEARRL ¢ T BADF  ODDENERL S5, %‘?tbo%%so’;%?aﬁﬁ‘a?? ®f et hyl
(Tﬁﬁ 2- ddm§051tlons for rectal admlnlstratlon are

gp year b%nyl am norre é&sfl uQro- ¢ ctfg_g_‘xg/l in
qU| ot 4 ?/]f) pen Yol utvf on 1 n 3
(ﬁddltlon to the active 1ngred1ent excipients such as
cocoa butter, semisynthetic glycerides or polyethylene
glycols.

The compositions may also be aerosols. For use in the
form of liquid aerosols, the compositions may be stable
sterile solutions or solid compositions dissolved at
the time of use in pyrogen-free sterile water, in
saline or any other pharmaceutically acceptable
vehicle. For use in the form of dry aerosocls intended
to be directly inhaled, the active ingredient is finely
divided and combined with a water-soluble solid diluent
or vehicle having a particle size of 30 to 80 um, for
example dextran, mannitol or lactose.

In human therapy, the novel 4-substituted gquinoline
derivatives according to the invention are particularly
useful in the treatment of infections of bacterial
origin. The doses depend on the desired effect and the
duration of the treatment. The doctor will determine
the dosage which he judges most appropriate according
to the treatment, and according to the age, the weight,
the degree of the infection and the other factors
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ethanol . After stirring for 15 hours at a tenperature

in the region of 20C, the reaction mxture is
concentrated to dryness under reduced pressure to give

5 11.72 g of ethyl (RS) - 2- a¢%¥onethyl-5-(3-fluoro-6-

met hoxyqui nol i n-4-yl ) pent anoate hydrochloride in the

f 1 I p 3

n%é’%% ?bage tgl‘eé!a%)%bj%% t—hé\/%é EELLUEn. Mg B4,
(fSyes- mﬁﬁrﬂn%m%nv@@rea?b@ny@amnﬁo@emypf sotdve product
H.HOQO "o et AeXXQUIRG! | dad- ¥l) ReR aNoa ergRYeb®r between

ared in the follow ng manner: 2). A solution of
1@0 G %Q@ 5. %ﬂ%I?YOFh@th?FI?Fﬁﬁogs route for an adult.
(Teet - bifoy1exyfar borykang neset hyll ) pesiradeenoaidmpdsi thifons
150 cq& of tetrahydrofugan I's added at a tenperature
| ACEPRTHRG TR BFS OB VEREEY an ar gon at nosphere, to
141, B dnBuid2 cthpowdlicf ntserded ohoonf peréiterBBNuse is
( c 1] no e at S ey -
ré%églﬁgangééﬁ%glg% 2 gﬁ%e%é%%?et?%ﬁﬁﬁgugeg#gﬂp%ng%%f
20 and then stirring for 3.25 hours at a tenperature

in -th@Rs?gfeDmPé 2@5(2 4. 8¢ OaidASbhedyml)  of

3-fluoro:4-_iodo- hoxyqui nol j ne i n. suspension in

370 cnéala%yl%@%%}fw%ﬂﬁ an e YHREP 30 76 g (145

ol )Oﬁeﬁﬁbﬁﬁ@mimlm%-pﬂm@aﬂﬁlcﬂlcﬂﬁicgd 1. 44% mol )

of qué f ([1 1' 25 bis (dlphenylphosphlnosg2 5%
fertoc ne? palladlun1chlor|de) are  successi¥el¥y

added. gAfi@h ﬁ%ﬂf&*ﬂ@efor 16 hours at the rgfldiK= 4-4.5
t enper at ur e, e reaction mxture is cooled an t hen
fildergaten fetiire{edtidihe Celite(r) is rinsed 20 il
tetrahydrofuran. The filtrate is then concentrated to

30 dryness under reduced pressure (2.7 kPa). The
r]@)si.nluelqhsdt @bﬁ'@)dﬁbﬁ.ﬂl@:ﬁtﬁwerﬁ{‘eﬁi af &x p@ﬁbﬁde!\hﬂ.huse is
wat er_ an then.with a %gturat eous sodi

R IR RTTRTBHE et T ganT e p‘h% 1Sy s COBRysing:

concentrated to dryness under reduced pressure (2.7

kPg) t V. 6 faq |I which is
pu?lfl gﬁgio ff{ﬁé\)zsh(:"g'ﬁo %Fc#ag I uent :

cycl oh%lkh%@ﬂ’@@%ﬁm@%eﬁwlﬁy I3me)]. 15.37 g
of et hfiu&ﬂﬁeznéﬁmiy@m@ﬁwﬂqnyl

am nonet h ]g #uoro 6- met hoxyqui nol i n- %1§W
pentan%%?a?:'eco%cfja ned in the formof a yel il. -
36 ® Glucose as 5%
e Sodium hydroxide gs pH = 4-4.5
e Water for injection gs 50 ml

The following examples illustrate the invention.

Example 1.

Ethyl (RS)-2-aminomethyl-5-(3-fluorco-6-methoxygquinolin-
4-yl)pentancate hydrochloride may be prepared in the
following manner:

1). 88.4 cm® of a 4N hydrochloric acid solution in
dioxane are added at a temperature in the region of
20°C to 15.37 g (35.37 mmol} of ethyl (RS)-Z-tert-
butyloxycarbonylaminomethyl)-5- (3-fluoro-6-methoxy-



10

15

20

25

30

35

El MS spectrum mz 434 [M], mz 204 (base peak).
3- Fl uor o- 4-i odo- 6- net hoxyqui nol i ne may be prepared
according to the nmethod described in patent WO
2002/ 40474- A2. 5 Et hyl

(RS)-2-(tert- butyloxycarbony?3n1nonethyl)pent-

4. he fal 3

18 F TRy T pBRERRORE el I R et b TE 859 e o
aftheneh. 1Rfssiruts orr 1¥na efpahydr dlawem ate aadotpengrure
di QPWi 58 atre%uto?fm%ﬁt Uj @odn thﬁgfe%%'&t%%u 7%&xt&l{}d@f is

an argon at mosphere, to 18.9 g

{ EPRCBREYR BRY ¢ &Pb SHMEFSH o & oﬁa@@Cﬁﬂ §6P§FP6ﬁ* .tr? give

208. mB?of %ﬁtraémwpfur@i%)hﬁsflaeﬁlr&tmét{hmémw%%o%% 6-
ou a a,te I N e e n .o C
8 no kit hS PR LA VI ot Brrcakey Salachipriat he

sformi off af pelbohososidt a tenperature in the reglon

Of1 M8 Coneb PLuheTRPL AL L C (i) 2l hoyed; b0 (£hanasehi M.

enpera ure in regi on of
hours. The reaction nedlun1|s then hydrolyzed Mﬁth

180he18 of (R WAl @ler & QF RRASEL 48t SRR B fy(3-

decantatlon di | ut ed mnth ethzE acetate, washed with
watePranf-NPERoxyTeRel Bhed- ¥4 160528 EFAm chl BRYde  De
St éibh A ﬂﬁleﬂeaﬂdn&damgcmﬁﬁaﬂat ed to dryness

u red r ve _16. 0

%Forﬁe?g ghcgﬁ%l #EE éd I§§hetZlygL (v -2-

chtenefbgtﬁbhyyterbemYIamrgcmehbxhhpénth#+eagetate in
e

%ég %M(tert utylox car%anyfgn%ﬁﬁﬁgtﬁyl)pgﬁng)rature in

e%%t eregtopbtaf ned ¢ n twedgnr Mdf A IV} ordterasriiere ) to

M s pecénUm( 70, 25258mbMrH ot (Rasaonedkbn 39 By hsh 9-BEN

oh et S TR T of | VR AEARNAERE - 4) ASGEY chBaBing  the
gfé@?hybﬂ?thﬂﬂg t&gea :éé:glﬁ&rgtugedgfl 1;:&@3 ragitiyin of 20°C
ér?& kg%%% Lan]:eﬁlhné %8% \f-! 2%{5 aig%.ngs gem gﬁature in

tenperature | regi on un er an ar
athospreien tod 3PF, (11943 Gdrod ) (68.B3mabdhi pé etthluoro-4-

esb &b - GI}MQEIQ&JEy&LEiﬁ@liﬁ‘eSOHUt '&fbf[:!é%sliqu g8 9f70 cm® of
di chl or onet hane. After stlrrln or _20 hour.
tetrahydrofuran and then 30 g (145 nmml%of potassium
phosphate and 1.06 g (1.449 mmol) of PACl,dppf ([1,1'-
bis (diphenylphosphino) ferrocene]lpalladium chloride) are
successively added. After stirring for 16 hours at the
reflux temperature, the reaction mixture is cooled and
then filtered on Celite®. The Celite® is rinsed with
tetrahydrofuran. The filtrate is then concentrated to
dryness under reduced pressure (2.7 kPa). The residue
is taken up in ethyl acetate, washed with water and
then with a saturated aqueous sodium chloride solution.
The organic phase 1s dried and concentrated to dryness
under reduced pressure (2.7 kPa) to give 30.6 g of a
brown o0il which is purified by flash chromatography
[eluent: cyclohexane/ethyl acetate (7/3 by volume)].
15.37 q of ethyl {RS)-2- {tert-butyloxycarkbonyl-
aminomethyl)-5-(3-fluoro-~-6-methoxygquinolin-4-yl} -

pentanocate are obtained in the form of a yellow oil.
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tenperature in the region of 20C, the reaction m xture
- 37 is successively washed with twi ce 500 cn8 of
water, twi ce 500 cnB of a 0.1N aqueous hydrochloric
acid solution and tw ce 500 énﬁ of a saturated
aqueous sodi um bi car bonat® $dITtion. The organi c
Sl rped 5 and n goncentra drynes

g fis g %cgﬁugre§2uré§2 éﬁ ?kpm{ t%sglégaig geai6f a

cb’rBRuess érhodhréhmEShowqqunealby: flash be prepared

CQ?@%&%ﬁaphl{o[ el 't‘.ﬁ@t m@ﬁ%loglhexﬁé%jcgﬁ:}éd ace:ﬂ:r?t e patent

g vol une) 5 g of ethyl
3W@e39 BUt Gt o4y %rbonylan1noprop|onate are 10
obtalned in the form of a colorless oil. E

ect z 258 se pea
Etgﬁw (RS) - 9{)[ “ t(%r,k'ga—- %Y%ﬁﬁ%ﬂmﬂaéﬁ%%&jha@t-
nmthybétéfmsyfbaop?eﬁaﬂeﬁhﬂquhenﬁb&moﬂiyb)manhaﬁoate

0] ri e 1

?ruoro hgﬁyl 6&%ﬂ®ﬁgﬁ |§Ps% t?”on i %éﬁ? é%#%ﬁf%llyl}_
damtﬂgl @n hekM ar o kultfeeh atim t@mmw@fumm hearegiasided
0 d n sphe I
érggmegﬁyﬁﬁ a8 t@fng%aeh% ﬁh ke %;%ﬁ% dt‘m under

20 S) - 2= am nomnet or 0- 6- net hoxy-
& N SEGPTY - @/?I)‘%%Pf@%ﬁ%at &oobt 1?1e%| i(§7exarple af i gthyl 3-
S@éﬁtLpﬁtynoﬁﬁ@aﬁmsnﬁiaﬂiﬁbbybp@bﬁgte Afitrer sblGEiBE in

f 1 ho t 816, f '

SO0 2T 1 TR e 1 RRESFoF CLEROUP 30% dorh 29ur

tebhpex attwrmeﬁattanreeaom onha xh:elgaotns bifl t eFREC, t he.51 om’
I

AR P4 SUELLP iR Lo ehPECr el irring

r@@ncédhqn@%s@tea(zxmmmxﬁtutegnvenhe<ﬁ¢gvmmcﬁfu978°C

dihelt @dmplet-B 1242 L1800 ofbRaNY - cRar9é Frofn SOfEM to a
boroh%gr|de is 30 added to this _solution which_is

cHMREr R UEe t eRpdit reIion Phe 208G VK bc5 aﬁaéﬁ arfie
ar gatt BONDSERInEn  Afd erthest | hﬁzﬁﬁ@lﬁz@ﬁedlswﬁmnut esoa&m%\ of
er at in the Je of, 0OC_and then f or rs
TSP e CaBAS PHSer ado TORM T BY, qecantititn,
o@nb@hedaWedhtet@wynaaauﬂuﬁw WEBhedumedhpweSsur@n@ZWith

k&’a%awrgta& aqﬁgéﬁgusogmﬁhchior%leuts%quwlbh 1%}1@@8 and

of ethy acet ate, washe wat er and then wt
SEIER at R IeR e S odrunfiEREpFdeunder  reduced predsure
(2.7 kPa) to give 16.7 g of a colorless oil which is

purified by flash chromatography [eluent:
cyclohexane/ethyl acetate (8/2 by wvolume)]. 12.43 g of
ethyl (RS)-2-{tert-butyloxycarbonylamincmethyl)pent-4-
enoate are obtained in the form of a colorless oil.

CI MS sgpectrum: m/z 258 [M+H]+ (base peak)}.

Ethyl 32-tert-butyloxycarbonylaminopropionate may Dbe
prepared in the following manner:

4). 59.9 cm® or triethylamine and then 46.88 g of di-
tert-butyl dicarbonate are successively added at a
temperature in the region of 20°C, under an argon
atmosphere, to 30 g (195 mmol) of f-alanine ethyl ester
hydrochloride in solution in 1000 cm’ of
dichloromethane. After stirring for 20 hours at a
temperature in the region of 20°C, the reaction mixture
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solution. The organic phase is dried over anhydrous
magnesi um sul fate, filtered and concentrated to
dryness - 38 under reduced pressure (2.7 kPa) to give
3.3 g of a residue which is Qurlfled by fl ash
chronatography [ el uent:

rﬂénﬁgg%- nethanol ace §n|£?T?%)%§{(én% béf water,
dtwmer oi)(h@nyd:r;\ al I0>fl am na} Iirﬁt hyiipesus 3-fydoeochboric acid

”EBE‘QE‘}{HH' ”Qllu‘lie Asvdd pqﬁo@@ ape opt a«éé‘@@ré@ecﬁh%queous

form of yell o spectrum nifz
[ﬁ@d}umnp%cgggoygggeseégﬁ}onloThe organlc phase 1s dried

t(ﬁbld3tf18n5c5hf:bb1@§:@.ﬁ€an)‘_b)6 @.ﬁ:@'@l};@@i@l Uk he-gmenal gskddbure
manner . , .
UG 4 kPR T Schsag & doflgeatonl et gt abltigh i

|pufhﬁleag|onkgf 20Cfllas®2. 7 gchrdmétoupaphy of [eluent:

| i I
R R T R i R R I
atthylt enpetdter e-huty hexyezfilornoiaBD® P dipl orakei on are
”Sﬁt&ﬁeaslhstﬁgnﬁéﬂhféfeg &81Q{~¥8§§Soyi‘def reduced

pressure (2. Pa) ive brown residue
mﬁc%&%@e%mfﬁ uIiB/Fnz-i ol¥Ha! bf ”E‘FF%OB‘P@H/P et her .
After 20 stirring for 1 hour at roomtenperature, the
sQlution ,is filtered and the solid residue is taken

s qgﬁiQ%Lan of diisopropyl ether. After stirring
fBthyl. 5 hoUIRsS Jat2 +{doim )t-elrgp ér-atifrleyortdp esgy Wtai 1diy lissnine ) -

25&%1‘?% a[‘?e%ﬂ? Srb e M‘Qh&%%ufﬁgfﬂi‘rg %?gﬁ&ﬂ@gné‘&ge

0 dryness un reduce sure

(2:% k:ma) b dindethy lpminef agd el 8hbsel |@fwh(|Fdrr3-s(2 5-
p@ifiﬁ@ﬁom{eﬁ aphr&peRgat ogﬁapamhellaant metmdo cm of

exane volune
y§ 'gwéo%ear @erra%%H?éd che% mtvgesgn e HEgion
r@trystal uinded iam tahﬁ_;d‘mta’ﬁﬁcﬁ}_ﬁhéf@m 26 eng af5.392 mmol)
soprg ethe Qiye 6 6 10fc ( _
d| Iuorop é%yl)pr5¥enal ln%ﬂéiﬁknrnc§§a 6%1e yeIethoxy
soino i t4 rigl Hpe@e@ioaB: El obpadsnedm im z €68nph] . in
S RXGIBh €13 aluh eXaPPl¥ 4diethyl ether. After stirring

for 1 hour at room temperature, 0.816 g of magnesium

sulfate is added. After stirring for 1 hour at room
temperature, the reaction mixture 1s filtered, the
magnesium sulfate is rinsed with diethyl ether and then
the filtrate is concentrated to dryness under reduced
pressure (2.7 kPa) to give an ©0il which is diluted with
242 cm® of ethanol. 0.204 g of sodium borohydride is
added to this solution which is cooled to a temperature
in the region of 0°C, under an argon atmosphere. After
stirring for 15 minutes at a temperature in the region
of 0°C and then for 16 hours at room temperature, the
reaction mixture 1s concentrated to dryness under
reduced pressure (2.7 kPa) to give a residue which is
diluted with 100 cm’® of ethyl acetate, washed with
water and then with a saturated agueous sodium chloride
solution. The organic phase is dried over anhydrous
magnesium sulfate, filtered and concentrated to dryness
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Enantioners A (levorotatory) and B (dextrorotatory) of
ethyl (RS)-2-{[(E)-3-(2,5-difluorophenyl)allylamno]-

met hyl } - 5- (3-f | uor o- 6- net hoxyqui nol i n- 4-yl ) pent anoat e

- 39 The ethyl (RS)-2-{[(E)-3-(2,5-difluorophenyl) -

al | yl ani no] met hyl } - 5- (3 fI U0t - B- met hoxyqui nol i n- 4-

yl t te {0, 750 a|n xa Ie 2

u% %?oﬁﬁgﬁ f%ﬁc%%e%? ?hanol %ago% ng? hep?aﬁ% Of a
Sreajdeeedwbhch aisol purigied | rbydl dntetsdy aﬂck@@amglraphy
CEQ%QHE ont @'1%&%%%%%%11%“/ m%%%?l'o 1%%%%}1:%%&{: 1Ah _? f] fs/1/1

i ral pak aV|ng a particle size g
é?ﬂtlﬁﬁlP§ebbrrléd 8ut 9w ©oF aQHHYM Bise? - TT(E) - 3'(2 5-

[ deplabebshEayD] ATey hamoho (REL R 2) by- oyl emedloak-a
et ec 1 on |1 cgarr

10 te t
ethyvriifosin- Ay TaghenasFR ofitr ROERATEFoRE Gt  Form
obf andalerpehbowabsbl ute configuration, which elutes

fﬁf%s 58e 5@,93&{6%95&5;9%?,5@9 fonﬁf”t_‘[% G?BQEQ peak) .

educed " pressure {( enperature
reglon of 15 35C to give 0.359 g of a colorless oi

bﬁ ?n@@tfsoﬁffl&fgﬁﬂéﬁ%ﬁﬁféﬁéﬂal thaydn%t %Fbﬁ&ﬁed in
absol ute. " configurati on, ich el utes second,” is
reRBVEPLHORHY FR@RSEbncent rat ed under reduced

pr@ssurg (c2f7 x%;dﬂlxaoréwmﬂMMﬁén dfe regien oft a
PSS I 0o BheRon2lyoOb0El 53 0 Ly PR IOy
dmflwbrmphenykphbSphanhnp}méehyb?eétéBdéhyde01&-solutlon
T PEENTHRTCL L AT Gl kP byt o
MFETPR 3y &0l a6 the inegiem) (of1 49°C(t thg repcmiongmedium
11§41(3Ur‘é@1$@éﬂ§§a§é’cﬂp|t@( afhesd. %dérbrﬁééuéﬁﬂeiﬁié@;re
10571 krad (. SOME 79 obd o0 20k oPBOWS HpiAe JHRICh Ls
3t£ﬁeﬁs uﬁFD;n4 050( qemd =oF HAii2bpropyd4d efrlier.) After

1928l i 0 Mok, e, Pucion
1$§ fABeexaetl 2@l HrhelHpelid40redidug —19 arkes W in
]iﬁG QEMA'éﬁT d%k%opzogyl(dether 9 @&téfﬂ’s§1§91n§5 for
1 '5 hours at roogytemperature, the solution is filtered
and then the two filtrates are combined and
concentrated to dryness under reduced pressure
(2.7 kPa) to give 11.69 g of a yellow solid which 1is
purified by flash chromatography [eluent: ethyl
acetate/cyclohexane (1/1 by wvolume)]. 9.32 g of a pale
vellow solid are obtained, which solid is
recrystallized in the hot state from 20 cm® of
diisopropyl ether to give 6.66 g of (E)-3-(2,5-
difluorophenyl)propenal in the form of a pale vyellow
solid melting at 88°C.

MS EI spectrum: m/z 168 [M+].

Example 3 and example 4.

Enantiomers A (levorotatory) and B (dextrorotatory) of
ethyl (RS)-2-{{(E)-3-(2,5-difluorcphenyl)allylamino] -
methyl}-5-(3-fluoro-6-methoxyquinolin-4-yl)pentanoate
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| R spectrum (CC14) 2939; 2831; 1729; 1621; 1508; 1491;
1468; 1263; 1231; 1182; 1034; 971 and 832 cm 1. EI M
spectrum nmlz 486 [M+., niz 153 (base peak).

Enanti omer B (dextrorotato_ryggoj ethyl 2-{[(E)-3-(2,5

- 40 -

h 1yl
b oxyau St hea. yi S BElcZnceh B 13 5o S igEorpeny ) -
[ @akinhawing tmetQy5) ;5589 Flupio- &i—mmmoqumngmnsge
)pé%ga?‘@edev(OS?S@ pB')T) ofl!at?ﬂne@ (tin J exa?nﬂi% in
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1458 42631013 )iny b2 cl Qe Aot B32rea L3cFly uv

\%S) t m b
g(%lﬁg%%%%rrnn %‘he e[nl\gntlomer A ({fggorpota ory), of

(ﬁSieee:hﬁirEédS (@bdr1ditfd uoropliesyk-hak byl am wiel ekt hyelutes

3-fl 6- net h i 4- [ i.d 20
P T e oK PR ahY EBBu PRy AR OEP A8 Cs G GEForF Sg e
auhoegbate a (ReffpeiBtlureti m ttl:@npelgammr@f i20Ghe ﬁegiog of

d??‘8€3 ggol foe etd“’:-iSS‘ Rs%rret %[ ( L_;) ég?fless The

| uor ophe Yal l'yl™am no uor o- 6

rﬂ%&w&?ﬁdﬁu hdexiropere bpbdl e @ﬁt almé&eml@ﬁémk@@ute
2&:&&@9&&1&1&9 | haeHCnB810tedi dtha Af E8r SétdvéP8d and

der reflux for_ 20 hours, _the reacti on mig mk
NPT FAE T BEE yRder u’ﬁﬁ@‘ﬁc?@dBE@aSBF Esddréd kFa)7at a
ktRajpémtgnm@ inpahe yebliew @fl 3dfchte sgpuei Di.2d9 byof a

f%@%% tpgraphy [eluent: chloroforn nethanol 30
y volune) + 0.5% of an aqueous sol ution of

ammni a at 20%. 0.295 g of 2-{[(E)-3-(2, 5-
GiAdMof apheny ) @hley-bﬁataebm hyb# - Eét{rﬁ,lf | yorq-(& -3-(2,5-

rE ot pol e peptanor Sl 41 opf g ed 1 Lhe
methoxygquinolin-4-yl)pentancate

[a]D20 -4.7 +/- 0.4 [methancl (c = 0.5), 589 nm)].

'Y NMR spectrum (300 MHz, {(CD;),S0 d6, & in ppm): 1.12
(t, J = 7 Hz: 3H); 1.64 {(unresolved complex: 4H); 1.99
(broad unresolved complex: 1H); from 2.50 to 2.70 (mt:
2HY; 2.74 {(mt: 1H); 3.08 (mt: 2H); from 3.20 to 3.35
(mt: 2H); 3.96 (s: 3H); 4.05 (g, J =7 Hz: 2H); 6.44
(dt, J = 16 and 5.5 Hz: 1H); 6.59 (broad 4, J = 16 Hz:
1H); 7.11 (mt: 1H); 7.24 (doublet of t, J = 9.5 -
4.5 Hz: 1H); 7.36 (d, J 3 Hz: 1lH); 7.40 (dd, J = 9 and
3 Hz: 1H): 7.44 (mt: 1H)}; 7.97 (d, J = 9 Hz: 1H); 8.69
(d, J = 0.5 Hz: 1H}.

IR spectrum (CCl,) 2939; 2831; 1729; 1621; 1508; 14981;
1468; 1263; 1231; 1182; 1034; 871 and 832 cm !

EI MS spectrum: m/z 486 [M]+., m/z 153 (base peak).
Enantiomer B {dextrorotatory) of ethyl 2-{[(E)-3-(2,5-
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35 IR spectrum (KBr) 2942; 1622; 1509; 1491; 1231,
1146; 1030; 979; 831 and 727 cnil. 1H NMR spectrum
(300 MHz, (CD3)2S0 d6, 8 in ppm: from 1.50 to 1.75
(mt: 4H); 2.42 (nt: 1H); from?2.65 to 2.75 (nt: 2H);
3.08 (mt: 2H); from3.20 to 3750 (nt: 2H); - 41 3.96

gy T 155 8 5

{mefhexpaGinedin- Ayl Ipntangstent : 2H); 7. 47 (ddd, J

= 6 Hz e 1 6 b
{& D20 +§nﬁ/53épegt?:qmme?r¥1§1§0im([ i S?bgggépggz

E?é EPeehEHN A0 AMEE . (CDﬂgsJﬂds in ppm): 1.11
2{]{[ (&) _'—‘3-'7)( 3{2?' dZI»I;Ij uox g@?emﬁh):es&ﬂveﬂ comp_lexl._ 4H43 ; from
a api n 0- 6 met hoxyqui nal i_n- 4-

y#)%éng‘éngi‘g@ag%&’(éﬁééeér'gﬁ]ebg%bs | Tt i'qL and 8 Hz: 1H);
condd gumati oRl) ; 6.£x®rcnB. D6 &SN affuedus :saZium 3.56 (s:

hqu[om gﬁ é,:t |j)n SHEz_;ld?gg_iatess a4 e;r&gr atur elbn (,jtntgiep?.5

regl on to 0.3 3 of énantioner
(HzvolBi at 6r§}3 dforstagy|1d,2 d5= 16 Hz: 1H); 7.12 (mt: 1H);

{f(ﬂ 3&&3, 5Jd4=fh@0t09hsml Bahlzyl am) nohmeldhyld,- &r (33 nz:
| uor o- 6- met hoxyqui nal i n-4-yl ) pent anoate obt ai ned in

e%(%hm% %9| hd<ol ¥it Fod PR 2é ) di dxdive. (s ) : 7.96
stdyrang mﬂermpflaxséoxdzmheuoss ke bB§tom phase

75 nEBEC 50 Mn e T a0Rd ke o (27 &E@;e"g}sg, jo 14917

rb$6&lue126\1hr ch23$ t akén; ubOBﬂ 59¢hBand 9ALecmadnd 20

L &P OB ha aquRPYS, PRasEaks peak) ,
aC| dﬁ%%ﬂa VVIE]% IN %ygggcwgh C a&k‘dltﬁg 3 %H v% %e) In
the region of 7. The reaction mxture is concentrated
t@ngﬁyp@8§_ under 25 reduced pressure (2.7 kPa) to give

. . 3 1
CHESE1 abl o 17 1 6o b TupFapfedy hiR B oRt a1 856 T) -
r' vom + Ehper @t Wmetmdsnequﬁmlimm AvXipeetasofc| deid@d.
T#e0§e§hﬂu8f|§ %&§he eoué é&#fnh%ékbﬁiégdsbaﬁQlon are

dri ed under reduce ressure
tedded artir & iterpiey ategieon rofti8s Gre@ion 20R0dPECt sogidedl g

0(@9%319 rﬂﬁoﬁ) whiteggolid waigdis purd)ied yhl-ashz, s-
chr ot ography, [ef pent . chl of of of g et hanol (1273 by
methoxyqulnolln 4-vl)pentanoate obtained in example 2
in solutien in 22 cm’ of dioxane. After stirring under
reflux for 20  hours, the reaction medium is
concentrated to dryness under reduced pressure
(2.7 kPa) to give a pale yellow o0il which is purified
by flash chromatography {eluent: chloroform/methanol
(13/2 by volume) + 0.5% of an aqueous solution of
ammonia at 20%]. 0.295 g of 2-{[(E}Y-3-(2,5-
difluorophenyl}allylamino]methyl}-5-(3-fluoro-6-
methoxyquinolin-4-yl)pentanoic acid is obtained in the
form of white solid melting at 130°C.

IR spectrum (KBr) 2942; 1622; 1509; 1491; 1231; 114s;
1030; 979; 831 and 727 cm*

'H NMR spectrum (300 MHz, (CD;).S0 d6, 8 in ppm): from
1.50 to 1.75 (mt: 4H); 2.42 (mt: 1H); from 2.65 to 2.75
(mt: 2H); 3.08 {(mt: 2H); from 3.20 to 3.50 (mt: 2H);
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aqueous solution of ammonia at 20%. A white solid is
35 obtained which is triturated in a mxture of 9 cnB
of acetonitrile and 1 cnB of water. After filtration,
the white solid is dried under reduced pressure (2.7
kPa) at a tenperature inTh lrégion 35C for 16 hour s

V‘% Soﬂ’gﬁ f%i??@%?ﬁ’ﬁq hyﬁ“}é[%( J7; fjéﬁg ip.6- 65

nébhoa#qdhnd1Fm Mﬁyﬁ@pebﬁhnoﬂclacumt(uﬁ@ﬁtefhﬂhbd(doublet
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ot hotar Tene e Dt b M 0 4 P syl T o o
5J(g LUo- 5,5) anggg FvJﬁ)] 1HH NMS% rdrﬁ(fscﬁ} @z (broad s:
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fr n12 40 to m 2.65 to 80 (nt:
o‘sﬁpiﬁﬁ%mﬁm&%reﬁ?sﬂéoﬁ 6 4page Pﬁ?lz‘ :
(broad s: 3H); 6.47 (dint, J = 16 Hz: 10 1H); 6 64
(br J =16 Hz: 1 7.13 (nt: 1H); 7.24 n:
142-@}—%#—7 30 to 7. soH)(m 3H);( 8. OGH)(broad d,(J =9
HEnantiom8r 68 (droadh, 1B)-{[E)sectd UmdikKBrioettenyl) -
1 50951492, .51 inld48;
R e R
¥y BEBERARPIC agi G i%d?B'a%@l%‘é@k?bs"B%EﬁpF@n iguration)
Eaamsl eREr oB gf 5&{5{4@0@5 (Qoélﬁith hyarr@ﬂmaeyls)cﬁldt)ﬂon are

net hyl } - 3-f 1 uor 0- 6- net hoxy N
S8 Shof c CLEPaT phGEt SPnihSd Tgegrer 20°C €6 0.358 g
cO@f?@@rmmobh)of6eﬁ8ntm8met a fllesgueratcsydi wfi ethyl 2-

LTS ST AP SRR L0
(ﬁl u@f@r@tlaebhwm‘ﬁl@@hym $5vl)pentanoate obtained in
Zexhibgle 34 245 dibh g eRheny )z’r’é | YT ] T Adrle - (Bter

fl uoro- 6- met hoxyqui nol i n- 4- ¥ rrgentanoate obt ai ned
eXahpr E79 FRAeHI BEf o= §o202E8nBoyF Sdi Gﬁné’o':ﬁ(%rphase is

sfemdsv@@ anderthef koy f;maé)é) heurconddiec tiddmphaigmess
rempved and the to ncentrated to

Fyiete S, bPgsaigs” ?&%ﬁéﬁ? Fopd) B0 4 e due

relsiclue isavhtakens umkén up iom’5 i waftexat endaritd 20m’ of

C&'ﬁcl@.’t orcg‘h&tt_}ll@ﬁé’ ma’f‘lli'@ ngqu -ergﬁs agHEQusS 1 eh ae8 d':& ied with 1N

acidified wmth i
hydrochloric ac:Ld to a pH value in the region of 7. The

3.97

reaction mixture 1is concentrated to dryness under
reduced pressure (2.7 kPa) to give a residue which is
taken up in 3 cm’ of water and 15 cm® of acetonitrile.
After stirring for 2 hours at room temperature, the
reaction mixture 1is filtered. The residue is washed
with acetonitrile and then dried under reduced pressure
(2.7 kPa) at a temperature in the region of 35°C for
2 hours to give 0.293 g of a white solid which is
purified by flash chromatography [eluent:
chloroform/methanel (12/3 by wvolume) + 0.5% of an
agueous solution of ammonia at 20%]. A white solid is
obtained which is triturated in a mixture of 9 cm’ of
acetonitrile and 1 cm® of water. After filtration, the
white solid is dried under reduced pressure (2.7 kPa)
at a temperature in the region 35°C for 16 hours to
give 0.158 g of enantiomer A of Z-{[(E)-3-(2,5-
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hydrochloric acid to a pH value in the region of 7.
The reaction mxture is concentrated to dryness under
35 reduced pressure (2.7 kPa) to give a residue which
is purified by 2 succeSS|ve fl ash chromat ogr aphi es
[eluent chl or of or i net hanol %12/3 by volune) + 0.5%

f t ,209 t
o8 £ PR TR ek RSP L REP BRI 2064 ST A koReR lr 6 of
omehBoxyd@inolincétphi pentenand 1 cef®ict wat éundefemmnined
fébEB%th’conﬂl%u‘MHttl%rﬁm i igdrisanuRder, refiyeed so1iq

pressure a tenperature iIn the regi on 35C

f@?llﬁnﬁoéﬁs 15t8c‘)ch| v[él]tple%GU gtéf Enéntliimathylofsulfoxide
21&[£B)-8; (2, 5895

difluoro hen al | i no th ( or, O-
it o o BPROEF by, gyﬁ% RONEBHIE (dhied ot g+ £rom
absBD ute mo‘mﬁl gmeat |4Hn|) |f|irotnhe .far nacof2 aEO/\h(lntte: siat)i d from

gglrg%gug %6?{5“:['6%9:; nn)]A(mI:O f%)N spec*rumt(%(;b >0

Mkt : (@@G),zsa) 9B, (&nqaqapm) FHom 61450 tdmtl. 76 Eni6 Hz:

4t9{;,264é4(%ro&33')d frjom %sﬁﬁztol%)757 (1f1@t (n?cﬁ.) 1}?) 0% 24
from3.20 to H)

(e 24 o320 6 S0 Ty 2 i) o8- 6. Sl 1, 3
=16 ﬁE 1ﬂﬁ d.48 B}@aaF& fH25 (doublet 15 of t, J

9 2 7.47_(dd
ot Zogchimy () @54@ égtéﬁr @ﬁ% ey ﬂr‘«% 1492
1HI32} R spestruhRB&Br) 12280Q; 1629; 1623” 1592, 1502, and
%; 3432, 1363; 1234; 1148; 1029; 988; 831; 791 and
20" 728"cim 1. EI MS spectrum nlz 458 [M+., mz 153
(BRSMS peRRYtruEx afpr ed88 [M]+., m/z 153 (base peak).
(RS)-2-{[3-(2, 5- d|f|uorophenyl)propylan1no]nethy|} 5-

25 gS-quoro 6- met hoxyqui nol i n-4-yl ) pentanoi c acid
a SN aqueous sodi um hydroxi de sol ution are

aﬂ]ﬁi@lﬁit:ﬁbm@r t eBpeb&Et ure- {i N(B)he T egisoidl ue¥odherz14 a1yl -

PP RO hE iyt 7L EL e T B R R ReT  me 4 30
y¥} heenoamaie abidi heddénesoined onbsnl2Re cagnbiguration)
ds op@nem® AbE el SN TddudbuiNdesaiGh ! Hyatokidl BeYLEiohh&re
added at a temperature in the region of 20°C to 0.352 g
(0.724 mmol) of enantiomer B (dextrorotatory) of ethyl
2-{[(E)-3-{2,5-difluorophenyl)allylamino]lmethyl}-5~(3-
fluoro-6-methoxyquinolin-4-yl}pentanoate obtained in

example 4 in solution in 20 cm’® of dioxane. After

stirring under reflux for 20 hours, the bottom phase is
removed and the top phase is concentrated to dryness
under reduced pressure (2.7 kPa) to give a residue
which is taken up in 5 cm’ of water and 20 cm’ of
dichloromethane. The aqueous phase is acidified with 1IN
hydrochloric acid to a pH value in the region of 7. The
reaction mixture is c¢concentrated to dryness under
reduced pressure (2.7 kPa) to give a residue which is
purified by 2 successive flash chromatographies
[eluent: chloroform/methanol (12/3 by volume) + 0.5% of
an agqueous solution of ammconia at 20%)]. A white solid

is obtained which is triturated in a mixture of 9 cm’
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bott om phase is renoved and the top phase is
concentrated to dryness under reduced pressure (2.7
kPa) to give 0.42 g of a yellow oil which is 35
purified by flash chronatogrgﬁhy [ el uent:

chl or of or m et hanol (12/3 by olume) + 0.5% of an

2GHoU SN UndTOUR Hr 202 er® A Fiteration,
{fBe( ¥Etd f sobidphenydy pedpyndeirnofedudsd } psegsure (2.7
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obtained in the formof a white solid neltlng )4#0(2 .
1 _
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G35 g7 B, U)ol (B, 5427 (% oy
(pelfoxfde7(96=(®t5. 1H)588.89) [ broad s: FD 10 Ethyl -
(ﬁﬁgNﬁR{Eﬁeé%rﬁde@W@oﬁﬁ@Peanb 2y | gn 9] 1n Fpm} from

uor o- 6- met hoxy QU|noI|n 4-yl) pen anoate
W

neth
et o T5 o RS 81 Aol sy ECSH O ofto

etr?ﬁng).legG? 1)5047 gf(ﬁ@. 82&)%01}“%0@ 3€Eby|to]( R_S)sho 15mt (32H) ;
- - 13- - 0 am n 3
fz?u%%o-(%f n@%ﬁdx%ﬁ*no[ zl')g tyrgf Cg % -65
r bomed@nger &t a6r é6 szeﬂiﬁn d?gbh atnospHere,7. ﬂﬁ(xdbublet

%f (D, 405 ”"9'0'5) _of, X0%pal ing“ M 98 ?ﬁEbOEH)Th% 47 (daa,
reactlon IUmIS purg e IITES Wt n t hen

20 hy8r Bgench At 3alrosdre BIS® baF: ol Hhydfodén Grroad

roomuyj enperature for 6 h. The catalyst is filtered on

Celite(r), the ite IS r|nsed [ c

ofR BBREHSPT A Her {H  LPAAT & G cobibht r 1DAYF( o 292

dIgnBss upeler rezinged pressurecgf,;’ EBS) t@3qi;ve 723 and
10f ethyl (RS)-2-{[3-(2,5-difluorophenyl)-

propy?an1no]nethy|} 5- (3-fl uoro-6-net hoxyqui nol i n-4-

VEJ pEHit speateumn nhe 498 nldi+a, cof orless{brse Beals.

spectrun1 mz 488 (M+.], mz 204 (base peak). 30

&fEQB

(RS)—2-{[3—(2,5—dif1uorophenyl)propylamino]methyl}—S—

(3-fluoro-6-methoxyquinolin-4-yl)pentanoic acid

6.88 cm® of a 5N aqueous sodium hydroxide solution are
added at a temperature in the region of 20°C to 0.4 g
{0.819 mmol) of ethyl (RS)-2-{[3-(2,5-difluorophenyl)~
propylamino]lmethyl}-5- (3-fluoro-6-methoxyguinolin-4-
vl)pentanoate obtained in solution in 22 em® of
dioxane. After stirring under reflux for 20 hours, the
bottom phase 1s removed and the top phase 1is
concentrated to dryness under reduced pPressure
(2.7 kPa) to give 0.42 g of a yellow o0il which is
purified by flash chromatography [eluent:
chloroform/methanol (12/3 by veolume) + 0.5% of an
aqueous solution of ammonia at 20%]. 0.344 g of (RS)-2-
{[3-({2,5-difluorophenvyl)propylaminojmethyl}-5-(3~
fluoro-6-methoxygquinolin-4-yl)pentancic acid is
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Et hyl (RS)-2-({N-[(E)-3-(2,5-difluorophenyl)allyl]-N
nmet hyl am no} net hyl ) - 5- (3-f | uor o- 6- net hoxyqui nol i n- 4-
yl ) pent anoate may be prepared in the followi ng manner:
35 0.988 g (32.9 mml ) of foigal dehyde is added at a
tenperature in the region of“0C, under an argon

he 7 I f .eth RS): 25 6.0
%’%P %Zi% gh?l ggpgp%eny %m| %\Pngﬁg] %?Ey* _ép(§§36 <.
fIEoB@estmﬁhoMSB:ftﬁl ndP&h; 41pHPpentGiloat €508t aildéd ;i nl470;

4@22§XaﬂP£§ 210@350éyﬁt0@89”a3307§ﬂ3cﬁﬁ-ethano' After
stirring for 0.25 hour'at a tenperature in the region

oFSHALS 13@%%1'11(17 MEZ nfbl ) DR Lo apper paakl oxy-
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g pregngéjurel%g.’ %ﬂ) ’;gif Fed Wi E‘ﬁt rrgﬁ&f'
etlh‘yt 26) acet 36 elmhd then dashetbwbad mat 8H) and t hen

with a saturated aqueous sodi um chloride sol ution.
The organic phase is dried, filtered and concentrated

tBtrlness Ukder ddice® réddirenophenEprapygiaminol -
Qm§€§y9}0$—(§Lﬂyuoro 6- methoxyquinolin 4-y1)pentanocate
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P ano C 0 agueou sodal u
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ifesoldhl o 401 LoBeofi di pxanga Ahker HtEihbBIsURHEr of
reflux for 16 hours, the bottom @hase is renoved an

PR op? asENfR’ cbhgenfrafEateo 4Py nESECERFEALSAL Lo
r@ctesks under reduced pressure (2.7 kPa) to give

0.459 g of ethyl (RS)-2-{[3-{(2,5-difluocrophenyl) -
propylamino]methyl}-5- (3-fluoro-6-methoxyquinolin-4-
v1l)pentancate in the form of a colorless oil.

EI MS spectrum: m/z 488 (M+.], m/z 204 (base peak).

Example 9,
Ethyl (RS} -2- ({N-[(E}-3-(2,5-difluorophenyl)allyl] -N-
methylamino}methyl)-5-(3-fluoro-6-methoxyquinolin-4-

vl)pentanoate may be prepared in the following manner:

0.988 g (32.9 mmol) of formaldehyde is added at a
temperature in the region of 0°C, under an argon
atmosphere, to 0.87 g (1.788 mmel} of ethyl (RS)-2-
{[(E)-3-(2,5-difluorophenyl)allylamino]lmethyl}-5-(3-

fluoro-6-methoxyquinolin-4-yl)pentanoate obtained in
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pressure (2.7 kPa) to give a residue which is taken up
in 40 cnB of ethyl acetate and 10 cnB of water. The pH
of the aqueous phase is adjusted to 1 by adding a 1IN
aqueous hydrochloric acid sq% tion. The organi c phase
35 is separated by decantation, washed with water and
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20€ 19 ShSctruh 0. 620 o®! jmof ] etAy: 153 (base peak).
(RS)-5-(3-fl uoro-6-net hoxy-

qui nol i n-4-yl)-2-{[2-(thi ophen-2-ylsul fanyl)ethyl -
amxam@heth@l}pentanoate |n solutlon |n 22 cnB of 25

I r
?%e ot t o% hase( {er;_ [ﬁe 3251 1%919)19%1%11 -N-
demictant arai el et lay e s( mor@d@ﬂe@tmm@ol{lz- 4-
Eéﬂkéﬂd&t@ resi due which is taken up in 20 cn8 of

onget hane in I N rochl ori
crgée o g‘N aquegus sggggr%uflyg)égx?. osol%tlon are

added at a temperature in the region of 20°C to 0.778 g
{(1.554 mmol) of ethyl (RS}-2-{({N-[(E)-3-(2,5-difluorc-
phenyl)allyl]-N-methylamino}methyl)-5-(3-fluocro-6-
methoxyquinolin-4-yl)pentancate obtained in example 9
in solution in 40 cm’ of dioxane. After stirring under
reflux for 16 hours, the bottom phase is removed and
the top phase is concentrated to dryness under reduced
pressure (2.7 kPa) to give a residue which is taken up
in 40 cm’® of ethyl acetate and 10 cm’ of water. The pH
of the aqueous phase is adjusted to 1 by adding a 1N
acueous hydrochloric acid solution. The organic phase
is separated by decantation, washed with water and then
with a saturated aqueous sodium chloride solution,
dried, filtered and then concentrated to dryness under
reduced pressure (2.7 kPa) to give 0.625 g of sodium
(RS)-2-{{N-[(E)-3-(2,5-difluorophenyl)allyl]-N-methyl-
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30 acid solution gs pH = 7. The organic phase is
separated by decantation and the aqueous phase is
extracted with dichloromethane. The organi c phases
are conbined, dried and the; concentrated to dryness
under reduced pressure to g @e a white solid which is

s tgn rature
BhERET L By PO B Py BF B EhoRyBhsAoh ERRE LD U
a‘r‘ilbD@ﬂt@m@@‘\ier dducédpe pf@wur@f(@ 7vwhpgR aﬁoild melting
t BaPRLEE UL 6- y@o@he reglon of 35C for 4 hours, 0.252 g

of (RS)-5-(3-f
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21 88ah4., 535—H§ 51h|¥ EHBB Qb%aﬁma gHs 13 ¥ . (1~°H), 11
7.21 %bro

d'(_R‘ﬁ —1§?5 Izlzmll—f)bmf‘dssd?lﬂ%%\'ii %f ﬂ:)b T 7 49 bF‘Bad de
J1m) 9 HZBGlH)brcYacﬁld(dJJ_ . Siff; THBY 7(Sodd, sd =H) ;

9 (Jor Et hyl
9h§??5(F§ 1 48 'Pfﬁ?héxqu|nd?inQ% yl)?Z ZHf[Z 1H): 8.65
({rophen: 21W18ulfanyl)ethylan1no]nethy|}pentanoate
By, B regd/ s ngyheciol] owpg .0.686 g
(3.537 n%%??gﬁgﬁso {umt{?lgceti)x?%orsﬁaﬁ é is added
at a tenperature in the region of 15C under an argon
atrispherer.to 0.4 g (1.079 mol ) of ethyl (RS)-

R A IRt Stblpr st Yahd
O(Eﬁ&bphéh{ﬂ yr$mﬁfqﬁgunemhjlhﬂﬁ@oththylhpemtmmonn aoid

15 280ca! dhohl enomanan Lokl aieh SrapihsC Bl ion are
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PO oo L PRt hn 2 S| fuh E R ﬂ?%t 2

amino]methyl}pentanoate in solution in cm of

dioxane. After stirring under reflux for 20 hours, the
bottom phase is removed and the top phase is
concentrated to dryness under reduced pressure
{2.7 kPa) to give a residue which is taken up in 20 cm’
of dichloromethane and in a 1N adqueous hydrochloric
acid solution gs pH = 7. The organic phase is separated
by decantation and the aqueous phase is extracted with
dichloromethane. The organic phases are combined, dried
and then concentrated to dryness under reduced pressure
to give a white solid which is stirred in 8 cm® of
acetonitrile at a temperature in the region of 0°C.
After filtration and drying in an oven under reduced
pressure (2.7 kPa) at a temperature in the region of
35°C for 4 hours, 0.252 g of (RS)-5-(3-fluocroc-6-
methoxyquinolin-4-yl)-2-{[2-(thiophen-2-ylsulfanyl)-
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saturated aqueous sodi um chloride solution, dried and
concentrated to dryness under reduced pressure 30 (2.7
kPa) to give 0.529 g of a pale yellow oil which is
purified by flash chronatogr$ghy [el uent:

di chl or onet hane/ net hanol / ac nitrile (96/2/2 by

SR o0 o 00D BHNLRLLR) 2668, 140 hhime m e
efpymna n@]Wb!-ﬁ?lF@bhﬁam@éténgsa‘ébﬂapﬂ@d in the form

Offésg.pﬁélt%u)ﬁel 0' é95£5+ 1'8’@939%1%1”‘ 18%3; 41 40oMH 31 ;
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0 | | ro e a ne IS a
NS PR R o SE S R N %rom
a?tni)S;pheré 860 (Rt 106H 7B2( B0 TdtnmilH) offrom 2. 50 to 2.80
|0 net hi, gl n solut.i @n_4_n of

I%“gr gﬂgt i ?r?% §O S%hgurHl 4ergt5m3ten7'tperat u(raze Vit e 27
rbﬁtchf ﬁe@ﬁu%ﬁﬁs ¢osl 8d5t Qnal e Fp&zat Jie i 7 tHe (broad
regi n=o0fs 3Cpyand ). ;167 %TB{]Q%%GSWH) 0f7 a050(%road 4,

agueous chloroacetaldehyde solution is ad

iTringz: 148 1 holt &€ rdom Perpirat dFd t7hec’80r(§3an|Jc‘ 9
phaseuas,1® sepapadbed Hy Therant ati on, washed with

t -G t 1 dr| anhy.dr.ous Si
s%\ﬁl?g% P%S? re\éYaj And e _use31 rﬁ%}/in el )7%&8(% zunhz_
ifthi@ph@mfzgyb@ulfimmy)ethylamlno]methyl}pentanoate may

%Z a&nfﬁhyﬁe éfléwyg§0%§nﬂg£hoxqu|nolln-

tanoat e nay e prepared as described in 15
eg6(35%§ m@ol) of sodium triacetoxyborohydride is

(é%tﬁirt]ecﬁ! é£2a(3 %eﬁp@r%'tﬁ%botlhhﬁ%esyfé@mﬂlL@fh)‘lbafﬂ,nQﬂn_der an

e uor o oXY QUi in ent anqi c
EméSE%ﬁrGf 5°5RFéhé%ogﬁ'@g%ﬁﬂﬂﬁ%id%gxﬁgqu (RS) -

sZﬂamlmnaﬂ:@1a5jden—ﬁlu@rdse&ﬂ&eahoutpqmmd>hm+eg:ybh of

SRS A A - ol o

3 som afnﬁl Fetrphadbmdpeet B:1158 - mpk) ubroselasion in
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of di.oxane and 6.2 cnB of thanol . After stircrin
gre hly prepared nﬁut?on o (thiophen-2-

vlisulfanyl)acetaldehyde (1.079 mmeol) in toluene. After
stirring for 2 hours at room temperature, 4 cm’® of
water are added. The organic phase is separated by
decantation, washed with water and then with a
saturated aqueous sodium chloride solution, dried and
concentrated to dryness under reduced pressure
(2.7 kPa) to give 0.529 g of a pale vellow o0il which is

rurified by flash chromatography [eluent:
dichloromethane/methanol/acetonitrile (96/2/2 by
volume)]. 0.3 g of ethyl (RS)-5-(3-fluoro-6-

methoxyquinolin-4-v1)-2-{[2- (thiophen-2-ylsulfanyl}-
ethylamino]methyl}pentancate is obtained in the form of
a pale vellow oil.

ES+ MS spectrum: m/z 477 [M+H]+ {base peak}.

The solution of (thiophen-2-ylsulfanyl)acetaldehyde
(1.079 mmol) in toluene may be prepared as follows.
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under reflux for 18 hours, the reaction nmediumis
concentrated to dryness under reduced pressure (2.7
kPa) to give a residue which is purified by flash 30
chr omat ogr aphy [el uent: dichl oronet hane/ met hano
(90/10 and then 80/20 by vot%ne)]. 0.26 g of a

S e 1S btaine [ ch [ it.urate
e? h?ﬁ er ‘qT Oafgiégrﬁ)vft}rs at ﬁrigg%ltlgnﬁeggyuﬁggyﬁgglne is
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69 10 Et hyl
R, (e R S U T Loy auinolin-
aﬁ*mb)memhgﬁ@aﬁe(Snﬁbuorme6 petbexedui rd | ndéscribed in
yé%gﬁgi gngate: 0.377 g (1.49 nmml) of

ronnethylsulfanyl)-l 4- 15 difl uorobenzene in
solution in 10 cnB of acetonitrile and then 0.746 ¢

(Bx&mp1®! 12 of potassiun1carbonate and O 247 g (1. 49

nmo T Tassium Lodi de are rat

TR Rt EBFORE of - BbbliaHaRR oA o oy Al RERpHEFEo D

Cmét@ylH-35(MHﬁlﬁoﬁé—etﬁythéf&&uinoﬂﬂn 4 yl)pentanoic
pgmet hyl - 3- (3-fl uoro- 6- net hoxyqui nol i n-4

y pent noat e hydrochl ori de obtained in exanple 1 in

sbl@tpmn PA ¥5 ThiBagheaost rdiun ehydroridet EpAihgon are

uRelgsa r F | HX tebeka thoWw Sin thes reagidONo i xheke s 0.31 ¢

concentrated to dr ness under reduced pressur e (2.7
{(0.612 mmol) O ethyl (RS)-2-{[2-(2,5-difluoro-

phenylsulfanyl)ethylaminolmethyl}-5-(3-fluoro-6-

methoxyquinolin-4-yl)pentanocate in solution in 6.2 cm’
of dioxane and 6.2 cm® of methanol. After stirring
under reflux for 18 hours, the reaction medium is
concentrated to dryness under reduced pressure
(2.7 kPa) to give a residue which is purified by flash
chromatography [eluent: dichloromethane/methanol (90/10
and then 80/20 by volume}]}. 0.26 g of a residue 1is
obtained which is triturated in 50 cm’® of ethyl ether
for 18 hours at room temperature. After filtration,
washing of the solid with successively 10 cm’ of ethyl
ether and 3 times 10 ecm® of pentane and then drying,
0.273 g of (RS}-2-{[2-(2,5-difluorophenylsulfanyl) -
ethylamino]methyl}-5- (3-flucro-6-methoxyquinolin-4-
vl)pentanocic acid is obtained in the form of a white
solid melting between 182-187°C.
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25 kPa) to give a residue which is taken up in 25 cn8
of ethyl acetate and washed with water. The organic
phase is dried over anhydrous nagnesi um sul f at e,
filtered and concentrated tg dryness under reduced
pressure (2.7 kPa) to give rési due which is

f ed. by, f! |
DU SRSdsRLyl ) I S0 ghE0 RS LA 2L U8R gos: as;
votode)1229; hl@9of1@33y| 9@Rs)832{§gd 757 cmt
(355 ﬁsféﬂ%@?&%n%?k"&9§Y'[91$hﬁ1¥| 8L 04 gsaiayl} 5-(3-

f] uor o- 6-met hoxyqui_nol i n- -y entanoate s obt ai ned
i TR eeeRtermg (A i | (CBY) 456+ 45 séeéflr BRI Lrom

£13@75@|\B/&b|]1: thasprpeak) (2242 (mftl lH)),b from 2.60 to 2.90
- - an = al uor._o e e

p#égérégrg o¥h K@L ¥§h Rﬂodtdegbfiﬁgé ﬁﬁ“ggﬁgdt3'96
appt i cati;on7 VE» 2002/:404T%; £rbhh -7 Exanpbe 71340 (mt: 2H);

(£5)521bk52 & Dl bosophengiy) e hl am i g@}zs 1)

8- mét hox yqui nélin | ) pent anoi c aci

cﬁ896f(@,5N aq%é@@s £84i udr 69 dibxead sol Ll on are
added at a tenperature in the region of 20C to O. 43 g
(0.877 nmol ) of th(yl .
$&§y% {[2- df&j7%1w&%ﬂghﬁgﬁggyﬁprophenylsulfanyl)ethyl—
earhyxh@m@@wm hyl }3 5¢ {SofbLerBe hoRy HOxNGUIAOLEN- 4-
dﬁ% ent oate in solution in 10 cnB of dioxane and 10

%%E%I After stirring under reflux for 10 20
h@uE%? tche (leddt i mmolrpdi win i2s- (Cofoemtaesthad shol fadryiriesls 4-

essur Pa) 1,9, 9Lye

B St SRl a'By Ao Sha Syl Bf i erite
crdr BReRnPrétRasol (X-12/mnel) vof uﬁ@yasseu@%c@ﬁfboawte and

amumms SsQhutboRnefl yagron &@ésﬁmlo@lég gref aeaé)i % a

di f] uor henoxy ) et hyl_a 3-
f?%&?%‘-‘%t‘h’é § hobdy qiiftol 5940 ) BEnt 9&0 c ‘E:‘)r‘/ ¥s > dn argon
ohtrabsedetd, t o f @r.h oy a(Whdbe mably neft isgnal UEIG.-2-

| S r B 61: 1 2...1567:. 1 72; 1409;

1 ’1‘?&%93"“1 l’z<o£13 fhege dﬁetll%’?équﬁg?)ﬁ% 852:

80P} perpoarrgate 7I®da‘r¢d:mg>9rlciﬁ 1obESInG8 st‘ectSP'mellel z1 in
463§ Midh + 1(193%.55 p%ﬁk) of—H DR SPECE { 14N (Mé\ﬁz’stlrrlng
(CD3) 2SO ds, : from 1 45 to 1,75 (nt: 4H); .
zgrg%ezf e ]}pbx FPSm 57 60 G S 8(‘5 e reaction mixture is
concentrated to dryness under reduced pressure (2.7

kPa) to give a residue which is taken up in 25 cm® of

ethyl acetate and washed with water. The organic phase
ig dried over anhydrous magnesium sulfate, filtered and
concentrated to dryness under reduced  pressure
(2.7 kPa} to give a residue which is purified by flash
chromatography [eluent: cyclochexane/ethyl acetate (7/3
and then 5/5 by volume)]. 0.34 g of ethyl (RS)-2-{[2-
{2,5-difluorcphenylsulfanyl)ethylamino]lmethyl}-5-(3-
fluoro-6-methoxyquinoclin-4-yl)pentancate is obtained in
the form of a yellow oil.

ES+ MS spectrum: m/z 507 [M+H]+ (base peak).
1-(2-Bromoethylsulfanyl) (2,5-difluoro)benzene may be
prepared according to the method described in patent
application WO 2002/40474.
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(m: 2H); 2.93 (t, J = 5.5 Hz: 2H); 3.06 (nt: 2H);
3.97 25 (s: 3H); 4.11 (t, J = 5.5 Hz: 2H); 6.76 (nt:
1H); 7.12 (ddd, J = 10.5 - 6.5 and 3 Hz: 1H); 7.24

(ddd, J = 10.5 - 9.0 and 5. OFE: 1H); 7.39 (dd, J 9
and 2. 5 Hz: 1H); 7.41 (broad”s: 1H); 7.96 (d, J =

369 (broad s: 1H). 30 Ethyl

5-di f | uor ophenoxy) et hyl am no] -
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o a@ét onpthanel . AfAkrent istdirsg nenderdesf reklesr for
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h poured over 20 cnB of water and

mper at ur e anda then
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(RS) - uor hengxy et -1 :
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pﬁﬁmhnonzk9rslb@ualMEEGknlube meBDonGDyeBmaw @52.; 802;
Nfgfge %% q%%1491 [ MtH] + (base peak).
0Xy)

Bronoe 4-di f| uor obenzene may be prepared
a‘ré%brw ngPeot Xiye: rmiho@Gf&jefsMTHbed(bﬁﬁ@am@@k)

apphingRt 588ct 20m\WP3230034A047 dep BXaBPIR 1% in ppm): from
1.45 to 1.75 (mt: 4H); 2.36 {(mt: 1H); from 2.60 to 2.80
{mt: 2H}); 2.93 (t, J = 5.5 Hz: 2H); 3.06 {(mt: 2H); 3.97
(s: 3H); 4.11 (t, J = 5.5 Hz: 2H); 6.76 (mt: 1H); 7.12
{ddd, J = 10.5 - 6.5 and 3 Hz: 1H); 7.24 (ddd, J = 10.5
- 9.0 and 5.5 Hz: 1H); 7.39 (dd, J = 9 and 2.5 Hz: 1H);
7.41 (broad s: 1H); 7.96 (d, J = 9 Hz: 1H); 8.69 (brocad
s: 1H).

9

Ethyl (RS)-2-{[2-(2,5-difluorophencxy)ethylamino] -
methyl}-5-(3-fluoro-6-methoxyquinolin-4-yl)pentanoate
may be prepared in the following manner:

0.39 o {1.65 mmol) of 2-(2-bromoethoxy)-1,4-
difluorobenzene in solution in 10 cm’ of acetonitrile
and then 0.83 g (6 mmol) of potassium carbonate and
0.27 g (1.65 mmol) of potassium iodide are added at a
temperature in the region of 20°C, wunder an argon
atmosphere, to 0.56 g (1.5 mmol) of ethyl (RS)-Z-amino-
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(RS)-2-{[N-[(E)-3-(2,5-difluorophenyl)allyl]-N(2-
fluoroet hyl )am no] net hyl }-5-(3-fl uoro-6-nmet hoxy 25
qui nolin-4-yl)pentanoic acid 6.1 cnB of a 5N aqueous
sodi um hydr oxi de sol ution ar added at a tenperature

in the region of 20Cto 0.387"g (0.727 nmmol) of ethyl
(RE21LENE (B 13:£ 26 5= 4] : vh) N (2
R ot vt hay e By bRl BLERIIGL Sonelboacs
fhyérecklasidex et abied- 41y| premcdifoale in sebletden in
|90 AP OB LbetbR¥APL] e Af ABEes! LEA LRI nENGSeidit f0 for
20 hours, the bottom phase is renoved, and the topto

phQs eOVES contlRPit rEREE QP driyrelssr endet r
Pt @fsSetLLuld. AndPaghdw goveed. 297er a0 am’esdfluRavli-chand

is,.35 ified flash ch t h I t:

T RHTBr GHet ARG aRETERFer | FRPnBERGRGE PORFS) 3 ShyFeparated
Vigy udecanbdtiben S8£6r8tby wakbhmeodiiuin @h2¥%rdkdeamnd then
?%@?%???iflﬂtﬂho% Ofti?r{EEJ”b,a aém3208@. e(?:'l'&/éll6 gcgf:ate. The

[PEyami¢ 2, Bhases uorsphenpmpared | - Rried | goley - sglydrous
eyt SROLABEAYL } - B { BofbHORANE <HRRAXYAleBO I -Fyness
yl (Eentanmc cid Is obtained in the formof a white
LSS e P ISRRT A RN P20 1 B EAD8 7L 9 of a
§WZS?§‘16’ wlz-?»il;g PP :pzdxficmafecﬁ Ibyg&;%@sﬂ. ;cﬁlgx(sdﬁato@ﬁaphy
: t . : . from. 2. : Nt

FTES (s bt alkvsdofBatpl” (5077 57, Wimey 1
(8:43H) pf4. 4ehyit ,(RE)=247F [@nd 5.5 ddL ludtdphehodds Nedthy1-
J. 423 1H) ;05 65 i 18-y - 1H)
o el ) By S (o e AR oL B 4831
Hpentgpoate 3is (gptygined jy . they)form af gggellow -0l gng
?EﬁiMQF%pﬁtﬂ%nkédﬁgz %91; Eh@ﬂa]ﬁ awlsl S Ijly%ék)lwé 7.96

: = ; . 8. oad s: . spectrum
(B Pemset o - bt bt olepeetd agiey - B bt epared
12 rd232; t4068Re Af8haddd882rdibikd. inlbaBnbEClapplication

- 505 [ MH + (base peak). Ethyl

?@?@ﬁ@ﬂ% -3-(2,5-difluorophenyl)allyl]-N
(2-fluoroethyl)am no] met hyl }-5-(3-fl uoro-6- met hoxy-
Gt AWRbi -7z 1 ) pent anoate may be prepared in the 20
fﬁﬁéfw5P?U€PPﬂ§{43—(2,S—difluorophenyl)allyl]—N—(2—
fluoroethyl}amino]methyl}-5-{(3-fluoro-6-methoxy-

room

gquinolin-4-yl)pentanoic acid

6.1 cm’® of a 5N aqueous sodium hydroxide solution are
added at a temperature in the region of 20°C to 0.387 g
(0.727 mmol) of ethyl (RS)-2-{[N-[(E)-3-(2,5-difluocro-
phenyl)allyl]-N-{(2-fluoroethyl)amino]lmethyl}-5-(3-
fluoro-6-methoxyquinolin-4-yl)pentancate in solution in
20 cm’ of dioxane. After stirring under reflux for
20 hours, the bottom phase is removed and the top phase
is concentrated to dryness under reduced pressure
(2.7 kPa} to give 0.297 g of a residue which is
purified by flash chromatography [eluent:
dichloromethane/acetonitrile/methanol (94/3/3 by wvolume
and then 90/5/5 by wvolume with 0.2% of an aqueous
solution of ammonia at 20%). 0.146 g of (RS)-2-{[N-
[{E)-3-{(2,5-difluocrophenyl)allyl]-N-{2-fluoro-
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0.781 g (5.65 nmmol) of potassium carbonate, 0.188 g -
(1.13 mol ) of potassiumiodide and 2.08 g (16. 38
nmol ) of 1-brono-2-fluoroethane are added at a
tenperature in the region o% 20C, under an argon

at nosphere, to 25 0.55 g (1 3 ol ) of ethyl

35@%%?%%%5%%“? ﬁﬁﬁam AT RLPREPT S5Mesbprygringlin-4-
med hekyEam Aot Mdjl ypenbsndaed oin akhed farmexafipke white

igﬁp&uﬁlgpglﬁ? 3P ¢pBopf acetonitrile. After stirring
upder reflux Tor 24 hours, 2.08 gﬁ%}éG 38 ) of 30

1R - SPEFEEHBet (it Mz adaPn el - APt &P ?H“‘r)n rf‘grom
undes £ef b uxsf Q}htgnQH'ﬂ?r f2émhouus, tttoh@ m)gcamton 2H); from
s.cool e e ra C

\?\%tlé{f Eﬁ%olb 35° Ik %ﬁét’h |°§ Ay o 20a A%d’é‘h%e???e to 3.45
ofgani @Hphask 96 (sepaHat,edl A9 dedant at i-od7 wastied .5 Hz:
sycecessi yel th 35 f; @n th gnsaturat e

a%%goué é%d?(ﬁﬁ CEI or %SO|%U1(Z§I \(f)!fn &rl)ed & 63-} H)road d. d
conééntizat etHl o arﬂtﬁes(gﬂtundblﬂ, r@d@éed@ﬂ’l@iﬁn eoffot7 J =

kPaj 58395V E0. 7121;9 of . 3N P anges @ohgrednqll 7"\@00h(dd5 J
pur | ash chromato [ el uen

df chil %’an%tﬁéne)lﬁéet dnftr il %@iﬂwe%han&o ('92?/ fnd 3 gig:
vol agejd, &.387 mzof 1) hys. GRS)bzoé{il\bE(E)HS (2,5-

di.f | h I j | }.-
R L o AAe. o1 St ARGaT e TR0 4D
ob4®$neli429n 121&2)‘01@(33))‘ %7§'eaﬂ:@v\83)2Icm51 ES+ I\/S

b | e 15.
e R F B s S 0 B DR s FTART: N (o
hydr oxyet hyl ) am no] net hyl } - 5- (3-f | uor o- 6- met hoxy- 10
qei el | n- 4Rd))pent@ngi @&)ag g 23. @ﬁrﬁiﬁr@r@ﬂﬂq@qw] ~N-

“Bg U by e solution, s afied ot 2 Lerperatre
‘ﬁi@ﬁ?ﬁ%’;ﬁp&rﬁ&ﬁz T e Tioered | in | che
!

uoro- met hoxyqui nol i n-4-yl ) pentanoate in
sbl W81 orw i 15566 om®lof difoxeweassdus. ccanBmEtet hdhdl88 g

Ati e13 Sthd 1) N9t uBgeasgﬁmnuzﬁoEQanQn&ow 98 e(lree@cat in@®1)
iumis concentrated to dryness under reduced

p? SSTREND: 7~ ba§r?%t1@<'f% ar?eeiiése ffi @n HeEDGTAtTEY 10

the region of 20°C, wunder an argon atmosphere, to
0.55 g {1.13 mmol) of ethyl (RS)-2-{[(E)-3-(2,5-
difluorophenyl)allylamino]methyl}-5-(3-fluoro-6-

methoxyquinolin-4-yl)pentancate obtained in example 2
in solution in 30 cm® of acetonitrile. After stirring
under reflux for 24 hours, 2.08 g (16.38 mmol} of
l-bromo-2-fluorocethane are again added. After stirring
under reflux for another 24 hours, the reaction mixture
is cooled to room temperature. 30 cm’ of water and
20 cm® of ethyl acetate are added. The organic phase is
separated by decantation, washed successively with
water and with a saturated acqueous sodium chloride
solution, dried and concentrated to dryness under
reduced pressure (2.7 kPa) to give 0.72 g of an orange-
colored o0il which i1s purified by £flash chromatography

[eluent: dichloromethane/acetonitrile/methancl {98/1/1
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20 by flash chromat ography [eluent: dichl oronethane/ -
nmet hanol (gradient 100/0 to 70/30 by volune). 0.132 g
of a residue is obtained which is triturated in a

vol une of 10 cnB of isopropy# ether and 10 cnB of
pentane for 0.5 hour. After f1tration, washi ng of the

2h s th p e_a ry _

'E%) U Hr j %9?2 5%“%@?’&%%% Y4l PHT?] 9?\’?’( p(2.5e

hsielf bngsenhenE adlwkl Y 25figorpabhyl bamerpdrethyl} -5~

qwangiwré E%@@H&ﬁ?&h%éﬂﬁ &S¥Qpbéhﬁﬁﬁolaﬁet he fo#Rined
el.l ow sqlid [ting,at 5 1H NMR spectrum

(%’Gotﬂ/élzfo 2@‘0"6@3 Rt ﬂléddltl on of a few drops of

CBBCQID gdecBriufl ppp) = FRIMEHDO (Pade7peakml: 4H);

from2.60 to 2.85 (nt: 4H); from2.80 to 2.95 (nt:

1H); 3.06 (m: 2H); from3.35to 3.55 (nt: 2H); 3.54

(Exadgpte6blblz: 2H); 3.93 (s: 3H) ; 6.42 (dt, J = 16 35

aP%%P 2 ;?QSEf%{ _$. Zg ébﬁ?f?%&ﬁgﬂhen%f)é&%ﬁ%fhg (grom

7h%romet13y3=) gnipo ] nethy 8} 64- (br hdoso- QH}‘EthW‘W—

QEChoLIN (KB ) 38H0ane988,c 2§69, 1710, 1621; 1510;
149ﬁ 1469, 1429 1361 1231: 1145 1028; 975; .83Q and

em728%c @ 19N CPANBOYFe dIUM™ iydrospde| fRdpFion are
(haged pedky. tBinpgrature in the region of 20°C to 0.278 g

N-{(E)-3- 5-d h
( %?/%rgl{@eiﬁyl))am(tﬁo] ms{agi)ﬂ’?rgp(g )?I?r y%& n@lﬁ?ox (2. 5=
q@u hbhorerdheny pent Enbht B- nayh:b@rqaxxegahxabl ) aminhéme thyl }-
fol k@%%ﬁ@n@%tﬂog@q‘g Aélmoal Piplf %ﬁééﬁ
J( }f ol? oet, anol are

car bonate and O.
BRIt 91 alRefpbr é’cﬂm &f rdl%arﬁeala@gﬁoﬁ S 20E

anf e PoBtatrDsHhendert @F 1486 A 120mMAbhraef chléylreactlon

(RS
RSP opfiehy| JUTI ST RRSR mobfy| |5e8Y | bPdes. reduced
_m_et@smyqeu h2l ¥ nkPay| kpertianoad erebi duaedhinhedsnpheriXied
B SORBEED, AR Ry P RLE, D g e -
|10%I*@1@41h%\holfgir§dagaltn 180ddd . taf 78r 38t it i vglumeler Pefl32 g

| &1 afofre%ﬂ@lh@zer 80 hotl Sned G Of Iledoekheﬁebtaae in a

a‘%aé.lume d Afteg stl rrgggrgggir éEfle}JX a]{‘no& hour§,

pentane for 0.5 hour. After filtration, washing of the
solid with pentane and then drying, 0.09%9 g of (RS)-2-
{[N-{{(E)-3-(2,5-diflucrophenyl)allyl]-N-(2-
hydroxyethyl}amino]methyl}-5-(3-fluoro-6-methoxy-
quinolin-4-yl)}pentanoic acid is obtained in the form of
a yellow solid melting at 57°C.

Yy NMR spectrum (300 MHz, (CD;)2SO d6 with addition of a
few drops of CD3COOD d4, 6 in ppm): from 1.50 to 1.75
(mt: 4H); from 2.60 to 2.85 {(mt: 4H); from 2.80 to 2.95
(mt:; 1H); 3.06 (mt: 2H); from 3.35 to 3.55 (mt: 2H);
3.54 (t, J = 6 Hz: 2H); 3.93 (s: 3H); 6.42 (dt, J = 16
and 6.5 Hz: 1H); 6.70 (broad d, J = 16 Hz: 1H}); from
7.00 to 7.25 {(mt: 2H); from 7.25 to 7.45 (mt: 3H); 7.96
(d, J = 9 Hz: 1H); 8.64 (broad s: 1lH)}.

IR spectrum (KBr) 3070; 2938; 2869; 1710; 1621; 1510;
1490; 1469; 1429; 1361; 1231; 1145; 1028; 975; 830 and
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reaction mxture is cooled to roomtenperature and
then 20 filtered. The residue is washed wth
acetonitrile. The filtrate is concentrated to dryness
under reduced pressure (2.7_kPa) to give a residue
which is purified by flash %ﬁronatography [ el uent:
dg?glg anmet hane and then ethyl acetate/cycl ohexane

y volunme)]. 25 0.305 g of ethyl
(RS) M3- spRCEEEn: 3m( 2, 5- BPBI (¥r8I+ (base peak).
phenyl)al lyl]-N(2- hydroxyethyl)anino]nethyl}-S-(S-
fluoro-6- netho%qu|noI|n gpentanoate IS obtaifed N

i Bthyhe f ofRflore 1‘%@0131 e ugrerhemy W3l bgh

[ Ml’ﬂl?'dfbﬂﬁétﬂﬁakéimlno 5ﬁetﬂﬁl/}\|-5/5(3 fﬁgérsubsmetub?§—

qul no e C corr onds to ner a

T RRP LR %Y Bent fnodBe " ) | B PRepR Y. S pathe
sfellbh%ﬂg manmbreh: X1, X2, X3, X4 and X5 represent

>E Bél o?%uﬁélﬁ)} fgspggt;agmm Oéaﬁ%&x?éﬁét MY oAby cm?

nost 0 presents a nitrogen atom ,
R(1. 5R111201R' 8f Rodoghbarold sre ideed @il aortaiddratame in

aeﬂ?rejlpi ;ls&mt h@f h?/zdm%enu?l{aﬁnal aaena%sﬂl Oétxﬁ@s@hgyé, to
c y eny phen i 0 nDno- iC
hét%ggaﬁ?yl ﬁﬁ@toéw'oarﬂ hi oetEMl sH, (I%ﬁ)kyq e/</[y(E}1‘53 (2,5-
??ifméﬁﬁﬁhbﬂgfy)allyihﬂd@ﬁ@mﬁébﬁiﬁﬂ akalLﬁmll@Eotsl--

U onet C oa C oa thio
acy ? 0% %§Lﬂ E%% ?ylgbé ?%xy%arbﬁ?'ple 2
cynl@&ﬂmyh@mycatbéﬁybm|MQﬁcﬁcetﬁn¢¢lee CofReRb stirring

raﬂa&e' ééﬂu%\h'f&cyc o%oﬁﬁsca” 0. 9Rr e3fAt é‘lhéf%{?&fﬁ of

0 atom an al phenyl , nono-
b%@?‘éﬁﬂéanﬁh efoappLns aéde@ & tRY mrmenfgor%der reflux

t et B tHekn 2¢1ehoﬁ|rtsr 0QeNcAt 0Bt O Yib&thddeY ake again
atég ged}&ter ogtlrrlng under reflux for 7 hours, the
reaction mixture is cooled to room temperature and then
filtered. The residue is washed with acetonitrile. The
filtrate 1is concentrated to dryness under reduced
pressure (2.7 kPa) to give a residue which is purified
by flash chromatography [eluent: dichlorcomethane and
then ethyl acetate/cyclohexane {(7/3 by volume)].
0.305 g of ethyl {RS)-2-{[N-[(E)-3-(2,5-difluoro-
rhenyl)allyl]-N-(2-hydroxyethyl)amino]lmethyl}-5-(3-
fluoro-6-methoxyquinolin-4-yl)pentancate is obtained in
the form of a yvellow oil.

ES5+ MS spectrum m/z 531 [M+H]+ (base peak).
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menbered heterocycle which may optionally contain

anot her heteroatom chosen fromO0, S or N and carrying,
25 where appropriate, an al kyl, phenyl or nono- or

bi cyclic heteroaryl substi;uggt_on the nitrogen atom
or, where appropriate, in which the sulfur atomis
Oxi.fi%ed to the sulfinyl or sulfonyl state), or
represent a nethyl ene radical substituted with - 56
fluoro, hydroxyl, alkyloxy, alkylthio, cycloalkyl oxy,
cycl oaphkyl 4 hi@os Pheyba MORRtnOLilk CYChdEi-fet BFOAr Ylwnich
carboxgl, 3Ik | ox carbfa%l, ciéloalkyloxycarbonyl,

- NREFB B?n-§££ﬂh NepRLWhPERURA 4nd Rb are as defi ned
5 above, or represent phenoxy, heterocyclyl oxy,

benzyl oxy, heterocyclyl nethyloxy, or alternatively Rl
may al so represent diflug,onethoxy, or a radica
having the strud®4ire - 2m +1, -SCm F2m +1 or 10

-OCmi F2m +1 for Ehich m gg,d%Sinteger from1l to 6 or
r

alternatively R5 may al epresent trifluoroacetyl;
nis equal to 4N or 2 is&eoﬂH M0 0, 1 or 2; Y
represents ggg-group égﬁ}- 7 NH2, CRF or CF2,

15 R being a hydrogen omor a (Cl1_p) al kyl radical;

Z represents a group CH2 or alternatlyvely X reprgsents
an oxygen atom a sul fur atom orXa gr
mare equal to 1 or 2 and when Y égfres nts al group

CROH, CRNH2, CRF or CF2; 20 R2 r
-C02R, -CH2C2R, -CH2-CH2OH, CH2
- CONH21 - CH2- CONH2, - CH2- CH2- CONH2, - CH2- NH2,

- CH2- CH2- NH2 or - CH2- CH2- CH2- NH2, R being as defined

ve.: B3. represents a radi cal phenyl, heteroaryl,
gﬁ-%lgg'r 25 which alk is an al kyl ene radi cal and R3

ré&pr esent s Faal ogen, aRgdr 3xy| LeRFRSFDXY, >ar Ryl t kd, >C-R's

a&é@[{a(é@tiww, aKkylawdromtiveahkyham R8st one of them
di al %%anlno, cycl oal k cycl oal kyl oxy,

RYEE &}lg%é%%a%‘%"iﬂ‘sm finyl,

el el kyRsyl frRNyl \Roycma 30 sabkyl dder®ical or different
r%ﬁﬁckgskg¥£ﬁ@'@l%Q&ggégh 6%F%%X%g%h atom or an alkyl,
cycloalkyl, ©phenyl, phenylthio, mono- or  bicyclic
heterocaryl or heteroarylthio, OH, SH, alkyloxy,
difluoromethoxy, trifluoromethoxy, alkylthio, tri-
fluoromethylthico, c¢ycloalkyloxy, cycloalkylthio, acyl,
acyloxy, acylthio, cyano, carboxyl, alkyloxycarbonyl,
cycloalkyloxycarbonyl, nitro, -NRaRb or -CONRaRb
radical {(for which Ra and Rb can represent a hydrogen
atom, an alkyl, cycloalkyl, phenyl, mono- or bicyclic
hetercaryl radical or Ra and Rb form together with the
nitrogen atom to which they are attached a 5- or 6-
membered heterocycle which may optionally contain
another heteroatom chosen from O, § or N and carrying,
where appropriate, an alkyl, phenyl or mone- or
bicyclic heteroaryl substituent on the nitrogen atom
or, where appropriate, in which the sulfur atom is
oxidized to the sulfinyl or sulfonyl state},

or represent a methylene radical substituted with
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al kyl')2, acyl, cycloal kyl carbonyl, phenyl, phenoxy,
phenyl t hi o, phenyl sul finyl, phenylsul fonyl, phenyl -
am no, N-al kyl - N-phenyl am no, N cycl oal kyl - N- phenyl -
am no, -N-(phenyl)2, phenyl yl oxy, phenyl al kyl t hi o,
35 phenyl al kyl sul finyl, phenyt al kyl sul fonyl,

n | k 0, N- oal
RESOLF S i ]ﬁ‘iﬂﬁhen?ﬁﬂﬁfﬁgﬁm PaERYLEaLEY: %é%le%aola%%W'
heyeteaty tdplo h@tl'@m’d{yllﬂﬁﬂ@ lst ebbavyllaal fhekgroaryl,
hei ehoRyY! - SQ£ﬂ%m%xyéE¥EHﬂ¥!y|amdybloalkyloxycarbonyl

N al k I-l\l—hete%am no, _ -

NF aPky =S¢ d%crlyﬂa]mﬁ]a Rﬁet@@ﬂodﬂﬁﬂ%ﬁ?béﬁy@eflmd

hebevearyl al kyI oxy, heteroaryl al kylthi o, heteroar yI

al kyl sul fin het L | al on hetero r

a?]ﬁyl ?r%pnfo gﬁﬁ- al k f%l—g ét’ er ?zg??/ r?'r‘f%g%ﬁ]k "N %’y ZJ%”Y'
mrwh@lﬁlmﬂwhmmoal kyl (the heter oaryl parts

e n )

ATk e bnat Y ok "1 o8 p3pRkRehE) i flechory.
Rir r%sb@‘éw%bl %av@rasa eslaat ShydEbYER, —Gb IFy:In +1 cyD‘FQ)aFkrykl or
pl@cﬂynm @nﬁoroﬁvhkilcfhy%l Cihetsr oafﬂtlegegr m&noﬁ F?«_aaos or

Rb nts hydroxyl, alk C al k or
L COE BT S5 i o S AL SR AP at e aeA gy
aniﬁ] eqdmay s e0 at1 agher: a 5- or 6-nmenbered
eé &%‘&J:xf %\Q 6:h Ry é)ptl onal Iy contai n anot her

at om chosen Jf

0
het et o rom~0, S and N and carryi ng, where
a?bpf@prﬁaeetSan ariyb, CHR, plet®yl GOHvw RN, BIRFY ad4 CF2,

hetiss 036 V\%éx’r'eé‘t'ﬁ%ﬁrbrti]e (Y Uogﬁzyﬁt%%aﬁhere
a%) roprlate I N sul fur atomis oxidi zed
theTCRFEFRPESoR SHUBhyTHz Qatelternarteehat izvélapwents

ra&pr@ﬁp@éﬁ atBunb= @R”salli”uac fa(Hom Y Vﬂ“@i‘btﬂo aNHewhaﬁeﬁt Sind

h | al k I t | al k
5 eﬁ%ﬁyae*O AL ﬁylcﬁ BarR }ffﬁféngl -eroare?%e%ﬁ% fy@roup
rﬁmﬁd smlﬂﬂmyl(ﬁﬂfkyﬂr Cfﬁbenyl ami noal kyl ,

I\kal l@él];)r'é's%Pl%%yl gm 9?8&@5& h@b oar_yé >(:‘|¥>6‘Fky' * CH,-CH;0H,

% er o- arylthi oal ky eter oar suI f|
h@ﬁéﬁ)ar ﬂszgHzﬁQZﬁ?onyl SOz, hetBrddiNHaan n@éflzk‘}ﬂe CONH;,
I\k@tzlqdrrz hetre/-@H,afih armoalckyl cuhatigr myl tHi Geing as

Iy ylsulflnyl het er oaryl sul fonyl, (the
r{%% ‘i b3t s mentioned above being nono- or

kRgC)K(ﬂpI@serp:h‘erwltéxﬂncal phenyl, heterocaryl, alk-R®3; for
which alk is an alkylene radical and

Ry represents halogen, hydroxyl, alkyloxy, alkylthio,
alkylsulfinyl, alkylsulfonyl, alkylamino, dialkylamino,

cycloalkyl, cycloalkyloxy, cycloalkylthio,
cycloalkylsulfinyl, cycloalkylsul fonyvl, cyclo-
alkylamino, N-cycloalkyl-N-alkylamino, -N- {cyclo-

alkyl)., acyl, cycloalkylcarbonyl, phenyl, phenoxy,
phenylthio, phenylsulfinyl, phenylsulfonyl, phenyl-
amino, N-alkyl-N-phenylamino, N-cycloalkyl-N-phenyl-
amine, -N-(phenyl),, phenylalkyloxy, phenylalkylthio,
phenylalkylsulfinyl, phenylalkylsulfonyl, phenylalkyl-
amino, N-alkyl-N-phenylaminoalkyl, N-cycloalkyl-N-
phenylalkylamino, benzoyl, hetercaryl, hetercaryloxy,
heteroarylthio, heterocarylsulfinyl, heterocaryl-
sulfonyl, heteroarylamino, N-alkyl-N-heterocarylamino,
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phenyl sul fi nyl, phenylsul fonyl, and for which R b and
30 R c represent hydrogen, al kyl or cycl oal kyl, or
alternatively R3 represents a radical -C=-C-Rd for
which Rd is al kyl, phenyl, nyl al kyl , phenoxyal kyl ,
phenyl t hi oal kyl, N-al kyl - N—p enylan1noalkyl het er o-

aﬂ@#&&%ﬁ??rﬁ' ﬁ‘é@éél:oa??i&ﬁm@ﬁé%/Loxyaﬂﬁ’%irc{k?}'ff Cardony1,

ary I 0a het eroaryl am noa

hb%%%ﬁ%ﬂihbb@wr (la%em@b%%lyyli@laws neHttrRaryl-
aloNe1 Bel PgnyoNo- Bét@r@))égyllﬁu)lk rsuqlffoewat | vahet Saryl-

| REh YT ERLRgaryi T 4 lesl N1 %Q«%? PR Chat . ON@Y<lo-
phkkyl ; Nbbeigkoabghamyho@lkyhetetﬁﬂeyl heigecedsybr parts
RRLALE05ACIANed 1 EONe o OPLLONS Ly DSt ! Ll

Ituents osen
h@nl,Il@;jglecraxy¢-1§ucfilrn@lsoﬂ6 aNRbe ®ral 460 -33RaR| ﬁqfowinalchlea and

hﬂ)"%h%ﬁ%t:tﬁ?fbﬁ#ﬁ@éﬂ@é@ﬂt h}tr(ﬁi“é)%}é‘ﬁ’rOgﬁﬁct}qu’cycloalkyl

trlfluoronethy A car boxyl kyl oxycar bonyl
cHameYL al BPPam 05, RIMRETbIF oRSHRFEATYRa &Fd 9BF aPE &8 or

dmsl B@ﬂréb@ﬁ@s Dllﬂﬂtﬂxylhycﬁmyﬂi:}@;’ , cy8h iyl khiealbkylbr Ra

al k Ialk al kyl s Ifon Ialk [; 10 R4
¥e§§nt > éSEBﬁrat"&ﬁ PYeRd 2Epm to which
ophepnatbya$mhsheﬂuhed5MAbh EﬁmemheredR&emenm@ymﬂeswhlch

N r adi u
qr_‘!h}{/d}rg%gen gt?(?% o?gléﬁﬂ FOSP%Ep?{é%%‘%@ u%ger gﬁ om
tPat St lg@dal Xyandr cagwlmdu cdlerandPPIGppdateongn alkyl

COMER eynln%sz%_sp% foll |1Y|_c5t1?ét?éjﬂ)oaﬂ-r§29 $0ps€qchent on
atons i.n the form of straight or branched,K chajinp and
[

tHE PHETOFEFoa kYT % Haﬁgecow%qprsl%eemca%b?h the
agwlBur | Btichs ERaRMiINRIdT 0b dildst enedisglerot fsulfonyl

oL - go m xtures of these forns, and/or where
appropTlate in E or Zformor mxtures thereof, and

oS salternatlvhkydeRPyatraBreseQEaeraCbeFﬂBIa R'p ador

dﬂﬁfli&?dR"an féﬁé%énté{\h %%yféﬂ-kyfi 2ndReboaryl,

R4 and R5 are | entlc er ent r epresent

D PYRAFRFORL BF Ik o@%ﬁn‘aﬂiﬂ%ﬂ anpaﬁ@ylltbﬁoa&ilwh |penyl-
regi £ahy10Iky EPr epRehyasiREbMeaekiyadi Chenylaminoalkyl,

N-alkyl-N-phenylaminoalkyl, heterocaryvloxyalkyl, hetero-
arylthioalkyl, hetercarylsulfinylalkyl, hetercaryl-
sulfonylalkyl, hetercarylaminoalkyl, N-alkyl-N-hetero-
arylaminoalkyl, heterocarylthio, heteroarylsulfinyl,
hetercarylsulfonyl, (the heterocaryl parts mentioned
above being mono - or bicyclic), phenylthio,
phenylsulfinyl, phenylsulfonyl, and for which R’'b and
R‘c represent hydrogen, alkyl or cycloalkyl,

or alternatively R3; represents a radical -C=C-Rd for
which Rd is alkyl, phenyl, phenylalkyl, phenoxyalkyl,
phenylthioalkyl, N-alkyl-N-phenylaminoalkyl, hetero-
aryl, heterocarylalkyl, heterocaryloxyalkyl, hetero-
arylthicalkyl, heterocarylaminoalkyl, N-alkyl-N-
hetercarylaminoalkyl, (the hetercaryl parts mentioned
above being mono- or bicyclic},

or alternatively R°; represents a radical -CFz;-phenyl or

mone- or bicyclic -CF;-heterocaryl,
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substituted with al kyloxy; mand n are equal to 1 or
2; and 30 R3 represents a radical alk-R3 for which al k
is an al kylene radical and R3 represents al kyl oxy,

al kyl t hi o, al kyl am no, di al g%am no, cycl oal kyI oXYy,
cycl oal kyl t hi o, cycl oal kyl a N-cycl oal kyl -

oheny P R0 maRE RS P Rt e PR AU, 5"%32@1 ox

clyetgn@&yyl szréxm Y, plogiioaiskymergiopadnyabove are

abkyibhh 1y Phenykak kykam non Nal&kyl e Nsphepgytn 1 to 4
am noal kyl, N-cycl oal kyl - N- phenél al kyl am no, hetero-

aFYPB Y T ORRESS oﬁF?F?ﬁl ofrREL e i ndy Ry - N lkyl,
5&1kiaﬁbgypar ﬁﬂ&ﬂﬁﬁya&ﬂc?ﬁ[(}' odaKyalihgt erosi Hl ot dtethy 1,

het lca , heterp | al kyl 0 het er oar yl -
aﬁ WP Omﬁé&%ﬁ‘ aryl a|'k§/+€:[ﬂ¥%5 %E}éy)f(iw ?\Fheter%-rboxyl’
aaykﬁh@maaklybnyl\b C yotaosad kyhlkbfhamenoar VNReRiwalfkyl vhich
e rt n
Eﬁ*% SR P Rt b S O TR AEOYS, e T oot
%@hh@allﬁya afrlhkllls‘élfanl’b@hb}’lveﬁ%ﬁf@s\déﬁ@@k{éﬁigyl

1@[«’ eE{t% far h%!rBBeR BateR! esentsn PNENW1  radical
phenyl al k het er oary 0 _het eroaryl al ky

p%hb%%lriﬁm supﬁéﬁﬂlttﬁfﬂoéulkf;n phew?r%m%oaﬁwﬁsents an
Nom) kuyiir Nrrpl’IEJQH aradiea Kylor raetﬁlmﬁzsd@morad katld
te.roar |Ooaenky&{ het er oar lk noal :é/
5allkyl BRI B Fo A et BH vl thi o, (the
het ebeingyl| upéerstoodedhabov.hebellﬂtglrrmoacwrl b:a;%na:ialﬁ and

15%{3{1&‘?@”165&'& V"QF&&EB 20g RG ol eﬁ%r eserb 10

ogen or cyc alternativ
rféc’plf IéntastO&lSr adfcathe C-ifp(f,ﬂRdOf-ora wiscen ghd .@ramesﬁnched

PeIEAY | aﬁhertwaa;l kthe @?@DQ&YB&KY'rad:.I&'&Q@Y'dd}ltﬂﬁrkyﬁ to 6
N-aI k henyl am noal kyl , heteroaryl, 20 :

%%r? %‘%yl het er oar yl oxyal kyl , heteroaryl -
timoaikgl ehanemmeyham' onoal KilasthrabkglomNriet erfeamsd -
armmgy' £{ERBUCHTAN Y B2 (hLEE BRBYEORELRY in &

e resent

MOTO- by CycC ter nativ
r%\?dl%afor@llzr ph@ﬁ?lllr@ﬁ tlzesrmﬁo apg bt%y%ﬁil’és
- CF2- het eroaryl ;

2. The derivative of general formula (I} as defined
in c¢laim 1, wherein:

Ry, R’1, R’3, R'3, R’y and R’y are identical or different
and represent a hydrogen or halogen atom or an alkyl or
alkyloxy radical, or represent a methylene radical
substituted with alkyloxy;

m and n are equal to 1 or 2; and

R; represents a radical alk-R°; for which alk is an
alkylene radical and R°, represents alkyloxy,
alkylthio, alkylamino, dialkylamino, cycloalkyloxy,
cycloalkylthio, cycloalkylamino, N-cycloalkyl-N-
alkylamino, -N- {(cycloalkyl), phenyl, phenoxy,
phenylthio, phenylamino, N-alkyl-N-phenylamino, N-
cycloalkyl-N-phenylamino, phenylalkyloxy, phenyl-
alkylthio, phenylalkylamino, N-alkyl-N-phenyl-
aminoalkyl, N-cycloalkyl-N-phenylalkylamino, hetero-
aryloxy, heteroarylthio, heterocarylamino, N-alkyl-N-
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it being understood that the phenyl, benzyl, benzoyl

or heteroaryl radicals or portions nentioned above

may be optionally substituted as envisaged in claim
1, R2, R4, R5, Y and Z are as_defined in claim1; 30
inits enantioneric or dlasté?eoisoneric forms or

t h f d/ t
P S RT LR ur es  herbr e L ns gtk il dhndro,
dbetaaoavgloargenelal fheﬁek@a¢wﬂadkyd@&wned I35 eyparyl-
Cclif‘k églnerel t&é‘oa d]f%ﬁamfﬂ@ R ﬁ]aagﬁ(ﬁﬁ\lq{@cero—

|den erent epresent a en or
15%%151 an al Rﬁcmloaeﬂlwwerteﬁmaaw gpinoalkyl

r?@ﬁéseﬂétérggkﬁy|eﬁ&gt§d|%@Eedﬁuﬁihh%ut%%ﬂﬂdmeono—

and n are equa r epresen
Biudilere Rrerd eh - CEEETE X0 YRR o Peéélﬁitéﬁﬂaare
r@dfcﬂédCEEIhanmaimxll CH2CH or CH2CH2OH, R being as
dgélng?t rngkfv gal Z r%% %%gg%ﬁ a gk U r%agb~§3a for

represen S a ra Ch a
akitlenB’ aadepabsanusRsheagﬂes@me@ycl)adlko'dl kyledbgr,caryl or

CH§£Q§$5¥§iQIQy1Phﬁﬂghoxgggﬁﬁﬁy p%%%@wﬂﬂydalkyl (Fhenyl-

phenyl al Kyl oxy, ¥¥ het er oar yl oxy,
h@tverﬁ%%lyﬂhu - érﬂéf getiosh %nuklﬂrw Heter oatr%neroaryloxy—

aémyjzlhl o, hbhlerbat.rgma&}étlﬂn@uts c: mmlwlt&gaalkyl
clic alte ive epresent s
el i erStey mBre AR opr dlarmes et (the
pilnetgtcbdﬂrxahl kykis 5 tlkelt exlwarey | beihed emoaoyl @lrk)ﬁl,CY011C) .
phen henyls al het,er o
h%t'ee oar fﬁl%lod:ﬂ kg?é (tﬁbg "‘l&ﬁeﬁ%a%yl% pgir:1 egyé% Sve t
FSMO- akkYbl@90¢Y@}0albylphenylth|o and for
V\M‘C@llgel%nﬁ'ﬁgngQ r;@-grels esdid ogenra dldgd Qb=c-Rd for

cyc| oa Ry ot alternatively R3 represents a
’?:

r Cra e RRRR R H@%lﬁ}kylphe?mnoxyalkyl

Qﬁ&ﬂ¥¢£&ﬁ®dalk¥ﬂanmeﬁdkyd N-pgiheylldantiireailkyll, heterocaryl,

TPty YL Cary IO A R vy aligieroaryL-
hight epabkyl t hiloe eyd g ryttame et dnoar y IN—gdiktysl -d-tet eroaryl-
aminocalkyl, (the hetercaryl parts cited above being
mono- or pbicyclic),

or alternatively R®; represents a radical -CF:;-phenyl or
mono- or bicyclic -CF;~-heterocaryl;

it being understood that the phenyl, benzyl, benzoyl or
hetercaryl radicals or portions mentioned above may be
optionally substituted as envisaged in claim 1;

R, Ry, Rs, Y and Z are as defined in claim 1;

in its enantiomeric or diastereoisomeric forms or
mixtures of these forms, and/or where appropriate in E

or Z form or mixtures therecf, and its salts.

3. The derivative of general formula (I} as defined
in claim 1, wherein:

Ri, R’1, R’3, R'3, R’, and R’s are identical or different
and represent a hydrogen or halogen atom or an alkyl or
alkyloxy radical, or represent a methylene radical
substituted with alkyloxy;
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25 above being nono- or bicyclic); R4 represents a

hydr ogen atom or an al kyl radical optionally
substituted with R6, where R6 represents an OH

radi cal or a fluorine atom gﬁ is a hydrogen atom or

an aIkyI gr oup; 30 it bein@ derstood that the

phen benzyl Qy heteroaryl radicals or
por?¥%ns nEntlgHe % @e may be optionally
sﬁbsepraseutasaegvpgagéﬁzabﬁﬂ@ﬁ,|¢HFISCEM®mKnDﬁbKHC or
GRaSt LLEPLSEAEE T Cal Olfhti0la1 MCUOH CS O Idigse foflon  or

/ or where_ appropriate in Z orm or

n?ﬁﬂﬁh@@ t ReP&dng éﬁddﬁ¢§n§§lﬂ§ q431¥hé iderivative of
gengeplefonpyl a éfbugscggilned in claim1, wherein:

3, R4 a e identica
Zlii%?fﬁreé’ﬁ?sfnts 1T aﬁepfﬁege t?a fﬁﬁdr%éﬁhoralk is an
hallkgkaenat oradican alakyi Gﬂ@ alrepregemadi catclosalkyloxy,
r hyl en ed wt .
aﬁféfgggﬁyﬁFgﬁé n aréphg%% “to 1:g%é%$%%ﬁ z r;w%ﬁ%&ﬁhlo’
apgenmpatkﬂloﬁ&,reprepéﬁnwlalkadwbab COOR Gret@H2a300RXY
5h@€é£8a§§1tﬁ§$'ned 'Be%b%b?k%la@%yﬁ%%yR4 ar € i eroaryl-

defined in claim3 i s drogen ato 10 in its
cALRYTBRER| ¢ LFNP1 Shef 9Re@TEbi SRARTS c JHFR Gbove being

nmdﬁgxegroﬁléﬁeggcfprns and/ or mhere appropriate in Z

or Ef mor ;ures JLhereof, g b %"A £
o oR LERERAEI POAY T vBSS of FEBREPERCPor BT HER ox
cvhicked i R'A ai mréprekesesnaneshénylow ahwriylthiocalkyl,

P AL e ) e
pefi

peroaryloxyalkyl heteroarylthloalkyl {the

(meﬁaﬁ ﬁ) §r€3 21U UHRRheRy] A& ansho—ZQ,r bicyelic),
am no yI 5- (3-f]ugro-6- netho§y%p|nolln y:Q
ﬁ%ﬁt 10, and for which epresent

(H§hrdgéﬁ(Ealﬁy12oﬁ ey &le@Ilephenyl ) al |yl am no] -
ng}hgakerng%lvegoquﬁ nPéQPégg#|n0|ln d3YldPENEBRORS for
which Rd is alkyl, phenyl, phenylalkyl, phenoxyalkyl,
phenylthiocalkyl, N-alkyl-N-phenylamincalkyl, mono- or
bicyclic hetercaryl, hetercarylalkyl, heteroaryloxy-
alkyl, heterocarylthioalkyl, (the heterocaryl parts cited
above being mono- or bicyelic};

R; represents a hydrogen atom or an alkyl radical
optionally substituted with Rs, where Rg represents an
OH radical or a fluorine atom;

R; is a hydrogen atom or an alkyl group;

it being understood that the phenyl, benzyl, benzoyl or
heterocaryl radicals or portions mentioned above may be
optionally substituted as envisaged above;

in its enantiomeric or diastereoisomeric forms or
mixtures of these forms, and/or where appropriate in Z

or E form or mixtures thereof, and its salts.

4. The derivative of general formula (I) as defined
in claim 1, wherein:
Ri, R'1, R'2, R'3, R’y and R’'s are identical or different
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d; 25
[(E)-3-(2,5-difluorophenyl)allylam no] net hyl } -
3-fl uoro- 6- met hoxyqui nol i n-4-yl ) pent anoi ¢ aci d;
[(B)-3-(2,5- d|f|uorophenylialIylanino]nethyl}
3-fl uoro- 6- nethoxqu|noT| 4- yl)pentan0|c aC|d

ey FRPESPSEF BoPg R OREEn Ry GO SR JPertArl vt oF

agﬂaylgxhylradlcal or represent a methylene radical

(B§Esgléﬁ%Eh( tﬁ éik?lgk%'UOfOPhenY')a"y']-

N- et hyl am no fl uor o- 6- net hoxyqui nol i n-
4myP?9eﬂtéﬁéa?@uaé5t§oavum

(RShnd- %Efb%ﬁg%eﬁt(g é:duﬁlaggophepyl) -

nme am no - 0
%?nakpﬁeﬁe§F¥p§ht5ﬁgéF89 800R or (y %d% Q é%lng as
(&@&fibef3if| dbadmbipet hoxyqui nolin-4-yl)-2-{[2-
(L phen- 2.4 34l fanu et Nyl ang] et hyl) pent anoi c -
(F&Disi4[&&4§pghmﬂd¢mmxophenylsulfanyl)ethylanino]

ac%hﬁkhf%ﬂéhéiéﬁﬁfh@ BBt hRY a4{ Rt éPedi ¥bhERNE ARQIhs or

IRB’)‘t’Qr?fZOFZ thegier | {RImesh etk4g et WPPRRi ABPFEPRIRFe in Z
50£33ff@ﬁm00§ ek BX¥qUtRELESS 4- ¥hd pentagglesaci d;
(RS)-2-{[N—[(E)-3-(2,5-dif|uorophenyl)allyl]-N—(2

fl uor oet hyl ) am no] net hyl }-5- (3-fl uor o- 6- met hoxy-

qbli nol Amy 4eyk) pEnttdrei denicrak idds of general formula (I)

ar geTol PEng Ref byt oS SRR ERE N oy
qU|noI$hhm y[B%bniathE)a&rﬁz $ndiftuenepheovel atlovk-

déﬁ§ﬁ§[ﬁ@t§9ﬂ?155(inﬂ§oPB GﬂhéEH6§§qunéhfﬁe4f91F5
nd where appropriate in 15 or E formor

n???ﬁ?%%a?ﬁereof and its salts 6. A nethod for
prepareﬂ@ylheRﬂp#Eva(kﬂps3oi2gen@iﬂluofophahﬁl(é11@$—

d ne rein the haln in

RS ng Shp] AL b HOROR M e AR BB o1 B8 409E) -

opemoanpeteleri vati ve of general formula (I1) RR2 a
(RS)-2-{[(E)-3-(2,5-difluorophenyl)allylamino] -

methyl}-5-(3-fluoro-6-methoxyquinolin-4-yl)pentanoic

c

[
-{
- (
-{
- (

AU‘II\JU‘II\)QJ

acid;

2-{[(E)-3-(2,5-difluorophenyl)allylamino]lmethyl}-
5-{3-fluoro-6-methoxyquinolin-4-yl)pentancic acid;

2-{[(E)-3-(2,5-difluorophenyl)allylaminc]lmethyl}-
5-(3-fluoro-6-methoxyguinolin-4-yl)pentanoic acid;

(RS)-2-{[3-(2,5-difluorophenyl)propylamino] -
methyl}-5-(3-fluoro-6-methoxyquinolin-4-yl)pentanoic
acid;

ethyl (RS)-2-{{N-[(E)-2-(2,5-diflucrophenyl)allyl]-
N-methylamino}methyl)-5- (3-fluoro-6-methoxyquinoclin-
4-yl)pentanocate;

sodium (RS)-2-({N-[(E)-3-(2,5-difluocrophenyl)-
allyl]l-N-methylaminolmethyl)-5-{3-fluoro-6-methoxy-

quinolin-4-yl)pentanoate;
{R3S)-5-(3-fluoro-6-methoxygquinolin-4-y1)-2-{[2-
(thiophen-2-ylsulfanyl)ethylamino]methyl}pentancic




I(Qn HN-(CH2)mR5 z Y X5 X\_ R k4IN-I,2 (1 1) N
X3 in which X1, X2, X3, X4, X5, Rl, R2, Y, Z, m n, R4
and R5 are as defined in claiml1, R2 being protected
when it 25 carries a carbox # radi cal, and then where
appropriate the group protectfng the carboxyl radica

| s.fgnoved, optionally the enantioneric and
dlastere0|soner|c forms and/or where appropriate the

Z or E(RBm3- &l sffarditbihoramhemmlisyddiiny 10 ks hylemdoe] -
Oﬁé@hﬁﬁﬂ—55 TOMMEBIARE e thoxanddo 4 n=- 4631 ) fenthfoic
hod as clalned in claim®6, wherein the
C%ﬁﬂgnsatlon of the chain R3 with the nitrogen is
5 ]cc:ar ri edROUE2 b{vmhez ,€B3Icilcﬂ’ﬂ.ﬁrc@tﬂﬁfd:@ﬁbit‘h@rlafnlgeﬂﬁléahyl}—
r la I.lLa A as
8 B e e Redarbh 4 i BefteanBa 3RS
nethyIsBSTehy{[Naﬂ[Eb+3 &2, Brdifbwonophth$Mhlbpyﬂ -N-(2-
r@ S%ef’ﬂy )anI Hﬁ@@ﬁ% OE‘Y fﬁ'&a?é'e r?t% ﬁo}q}rhe
od as c alne I n_ either o alns 6
vrﬁere?hlv\m%nyhep?eb@e@,eﬁtecadradu cal -alk-R3 for which
; 10 alk is(re) a.’ek{/tNIP@EPai’. a@d.r,E{ale@dseeﬁHéﬁy@)raaﬂyWLN (2-
| -C-CRd in ﬂ; F%l i erm Iml a
: ORISR BRL bR RYRYEH nar ae Heerar LReFBPRKA; ch

adrkinsl ket 4 Aell) pen eovec andid; i s a hal ogen atomis

carri ou d by sub i_.tution.af the

oFh £haCabnatS pREEECDY of PR LS8R opkh Ul Sihe o
chikmeges noéi theseoff cxime ,nmeargd Ao Wher@hepernpwheneRan z

15 aﬁ ?S ﬁcﬁrﬁﬁéﬁﬂes%ﬁe@ofpraﬂ@'fgs alkegs an

R3 represents a phenoxy,
phenylthro, phenyl am no, heteroaryl oxy, heteroarylthio

05 . het®rgatibanitae Al ing hehé eagt i Patisegabil &fbneral
OULLA5: Y (PPNSLT USEiNGST DG ¢hail 1Y LSt SONIEnSL @
defined in c¢laim 1 is condensed with the 4-substituted

20 guinoline derivative of general formula (II)

=<

R "

4

| /i\ (GH,)n
HN—(CHm™ 2 Z/ N

XH
4™ ¢X2

in which X1, X5, Xa, X4, X5, Ri1, Rz, Y, Z, m, n, Ry and Rg
are as defined in claim 1, R; being protected when it
25 carries a carboxyl radical, and then where appropriate

the group protecting the carboxyl radical is removed,

and/or where appropriate the Z or E forms are separated
and optionally the product obtained is converted to a

|
1 |
| optionally the enantiomeric and diasterecisomeric forms
|
30 salt.

|

|
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HO al k- X for which X is a halogen atom and then
either by converting the hydroxyal kyl chai n obtai ned
to a hal oal kyl, nethanesul fonyl al kyl or

p-tol uenesul fonyl - al kyl chain and finally by causing

an aromatic 30 derivative having the structure R3H or

ReH2 tenacty,ddhdy Basi ElH‘Eﬂé M 3 2F é%u%?u%' ”gxﬁﬁ feln the

aromati c derivative to act directly under ration
coPienRsasiono. ofrhehfet Kdpigs &sai ‘tﬁe@hl ntldfe %?t%‘P%l'ms is
6céﬁr9e<ﬁ0fout353§ henpr epariald o9r ofy coppopids, Of cgenpirdral
g } E which R4 represents an al kyl group
g?F%H #1{T1qUbstituted with R6, a product of genera
formula (1) where R4 reprasemts a hydragen atonlbeing
supbj h c n_Qf .ap riat yI
RIS Koo "faPEhed e 001 T Bl W Heahenes 2
wihrelegent he ademi vat iaves oﬁe@wﬂe&rw\lfdrwlml a I(adl)cefb,r a

Wfbwofém@thpmypf&kﬁ Zaldg ca19T QMp,CH2. tﬁﬁq‘léﬂé"é'{f‘lfbnyl

are_defined In the preceding clains, are prepared
bYA}EFRIENSI ng a 5 heteroarormtl c derivative of general
formula (I111): R " ~10 "'\ 15 (I11) X21 X~

i ch X1, X2, X3, X4 and_X5 a
o1 ne#%sm?ﬁhm%%w B3RS AR PEEPEZeREs A B 0GeRnd 7.
MMemthhen RS> depreatnvs af rgehemdl faakmR°g EbY) which

\%;1 %l i s a ll_'I}%up pro egtlélgg?#g g%eﬁ)o%ﬁ |ona:Ir‘1;‘dlcal

gr%%r%md iR mhigh RRJandsR2agr edgfingdd o8 imlaimiml a
%me&aﬁf&ﬁeéemaa %1@!;9%3?1“1?91{&9'&@%'51132){ for which

represents or arri es a car oxy Ic acid ncti onal
gEf‘ p’le oqlqe b);ls above and is a halogen atom is

carried out, followed by substitution of the chain with

an appropriate radical Rd.

9. The method as claimed in either of claims 6 and 7,
wherein when R; represents a radical -alk-R°%; for which
alk is an alkyl radical and R°; represents a phenoxy,
rhenylthio, phenylamine, hetercaryloxy, hetercarylthio
or heterocarylamino radical, the reaction is carried out
by constructing the chain by first condensing a chain
HO-alk-X for which X is a halogen atom, and then either
by converting the hydroxyalkyl chain obtained to a
haloalkyl, methanesulfonylalkyl or p-toluenesulfonyl-
alkyl chain and finally by causing an aromatic
derivative having the structure R:;H or R3;H; to act in a
bagsic medium, or by causing the aromatic derivative to

act directly under dehydration conditions.

10. The method as claimed in one of claims 6 to 9 for
the preparation of compounds of general formula (I) in
which Ry represents an alkyl group optionally
substituted with Rg, a product of general formula (I)

where R; represents a hydrogen atom being subjected to

the action of appropriate alkylating reagents.
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the renoval of the protecting groups and/or foll owed
by the conversion, by a subsequent operation, of the
substituents of the aromatic bicycle of general 30
formula (11) thus obtained, ég give the expected
derivative carrying the radital Rl, R1, R 2, R 3,

a Li;at e renpying the .
Eégtectlng J%Q %E BEFQB prgsen |ﬁytﬁ% molecar €. the
@emvatrh'éeaerqfvawmabf fgenedal (obhufar(mbicds ¥ is a

detbhigdeukn €l aidnd. gddup TER, dekd Vat huas nOfargee '}féﬁned as
formul a (IV) as deflned inclaimll. -_65

meli CafeMEECI M HeF L ¥ NP ve 816 Rﬁﬁﬁﬁ%ﬁdeYHGPQGEPﬁﬁng a
dsetietoaedmaviel abritatibe 48 gedeealepBbsmullbe (II1I):
derivatives of general formula 5 (1) as defined in

any one of clains 2 to 5. 16. A pharnmaceuti cal

conmposi tion, which contains at yg] east one nedi canment

as clainmed in clain114 or 15, iln the pure state or in
conbi nation with ong 0 r€ conpati bl e and

phar maceutical |y accép Pble iluefds and/or

adj uvants. x | (1)

2. &

in which R;, X, X3, X3, X; and Xs; are defined as in
claim 1 and Hal represents a halogen atom, with a

derivative of general formula (IV):

Rs

| v
PHN-(CH,)m -C -(CH,)n-CH = CHR

R,

in which P is a group protecting the amino functional
group and R, m, n, Rs and R; are defined as in claim 1
or R; represents a protected radical if R, represents or
carries a carboxylic acid functional group, followed by
the removal of the protecting groups and/or fcllowed by
the conversion, by a subseguent operation, of the
substituents of the aromatic bicycle of general
formula (II) thus obtained, to give the expected
derivative carrying the radical R;, R'1, R’z, R'i3, R4,
R’s, and where appropriate removing the protecting

radical (s) still present in the molecule.

12. The derivatives of general formula (II} as defined

in c¢laim 6.

13. The derivatives of general formula (IV) as defined

in claim 11.
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14. As medicaments, the derivatives of general formula

(I) as defined in c¢laim 1.

15. As medicaments, the derivatives of general formula

(I) as defined in any one of claims 2 to 5.

l6. A pharmaceutical composition, which contains at
least one medicament as claimed in claim 14 or 15, in
the pure state or in combination with one or more
compatible and pharmaceutically acceptable diluents

and/or adjuvants.





