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*159159* 4- SUBSTI TUTED QUI NOLI NE DERI VATI VES, NMETHOD
AND | NTERVEDI ATES FOR THEI R PREPARATI ON ANaN““\W\mm““w\“\
PHARMACEUTI CAL  COMPCSI TI ONS CONTAI NI NG THE

(CH2)" (1) 10 which are active as antim crobi al sussThe

: nvent 'zP|§1(1r§ ?ﬁﬁ%ﬁ@} Qﬁn&é}rjﬂ?ﬁ _ﬂ_@l’%ﬁﬁ@ r%ETHOD AND

p hdNERE 5 b t IACEUTICAL

pat ent appl|catt¥§ipw@ﬁﬁﬁﬁ%§@§§¢ﬁgﬂwﬂ&§Q@ﬁﬂ@BSB have
been descri bed

gui nol yl propyl pi peri di ne derivatives of general
fOI’HEU ﬁserﬁ'ﬁvéﬁlonlﬂelﬁ@s B3 4Zaibdidtuted @uiblink Wi edvEO DS general

drc is in particular alkoxy (Cl-6), R2is

hy'arg éﬂ R3 is at the 2 20 or 3 position and
represents al kyl (C 1-6) which may be optionally
substituted with 1 to 3 sub;h tugnts chosen from
thiol, hal ogen, alkylthio, Atrr | uskomet hyl , car boxy,
al kyl oxycar bonyl , al kyl car gall\kenyl oxycar bonyl,
al kenyl car bonyl, hydroxyl opti dhal |'°y substituted with
alkyl, R4 is a group -CH2-R5Yfor which R5 is sel ected
from al kyl, hydroxyal kyl, al kenyl, al kynyl,
t et rahydrof uryl, opkhégikyyasgbstrtuted @
phenyl al kyl, opti onal\l swysti tuted pherr | al kenyl ,
optionally substituted heteroarylal kyl, optional I y
substituted heteroaroyl ..., nis 0 to 2, mis 1 or 2
and A and B are in particular oxygen sulfur
sul f
” S b Ve, ARt G veafign el B Gt Agyhod and
alikeenyediatesnfdreimgit pporengn andﬂ;bd ipbuynacewtdah compesitiis coptaining

e Nor CRla ... 30 5 The present invention

rePat es to 4-substituted quinoline derivatives of
gener al

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

antimicrobial quinolylpropylpiperidine derivatives of general formula:

A-B-(CHy); N—R, A-B-(CH); N—R,
\ or R Z' \ 312
1 R
R); R, R T P Ry

#%

o
N 27 DN

in which the radical R, is in particular alkoxy (C1-6), Ry is hydrogen, Rj is at the 2
or 3 position and represents alkyl (C1-6) which may be optionally substituted with
1 to 3 substituents chosen from thiol, halogen, alkylthio, trifluoromethyl, carboxy,
alkyloxycarbonyl, alkylcarbonyl!, alkenyloxycarbonyl, alkenylcarbonyl, hydroxyl
optionally substituted with alkyl, R4 is a group -CH;-Rs for which Rs is selected
from alkyl, hydroxyalkyl, alkenyl, alkynyl, tetrahydrofuryl, optionally substituted
phenylalkyl, optionally substituted phenylalkenyl, optionally substituted
heteroarylalkyl, optionally substituted heteroaroyl ..., nis0to 2, mis 1 or 2 and A
and B are in particular oxygen, sulfur, sulfinyl, sulfonyl, NR;;, CR¢R7 for which R¢
and R; represent H, thiol, alkylthio, halo, trifluoromethyl, alkenyl,
alkenylcarbonyl, hydroxyl, amino, and Z; to Zs are N or CRy, ...
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formula: A-B-(CH2). NR4 A-B-(CH2). NR4 or Zs z i~

~ R \ *cooo02* -2 Other applications, in particular

WO 00/ 21952, WO 00/21948, WO 01/07432, WO 01/07433,

WO 03/010138, or alternatively-W 02/40474 or. WD

02/ 072572 descri be other 4-(quinolyl propyl) pi peridine
d@mvxabppdﬁﬁtloﬁd,l bigt pztrutnﬁdr wommum awa00/21 948, 3WO 01/07432,

N I I MR T

3Q&é#xmwmm(nyer)pmhMeeﬂedeaﬂm,t $ubetstuwvm mbpagtiemlar at
hé g%a 1“0}1 '8? dfsﬁéﬁ tl?t}é@%ﬁfﬂeaf Jsﬁt?(léx whln\al ;ﬂ@ t\{% glvt%e %.fame field.

rne ri
m:Eurmv@d aaslwaﬁlontlﬁbé@o‘lﬂ mbmormrl éesen;veSa@Wei dﬁa@twg‘ewhlch are

d%%g{,é pefle tAdRRLS It Geld. has now been found, and that

what constitutes the subject of the present
| nvent| on, that the conmpounds of general formula (I)

'>C|N(VR\"ﬁb51‘i3\tht1Vé(1-)f thid anla?&:xge 1%%}???1&%@115&%%{&?& h?%b%nlrtntoalﬁed as in
- re ve altern a nost one
fth?%&%f?@ﬁﬁeéiﬁ?% cah# WB&%%?“EF% A%ﬁ R1, R2 R 3,

R 4 and R5 are identical or di fferent and represent a

pﬁlgm noibvh en P%lnggg%m? a?gog%thé{ es te%/ %ul?%ct %Q’ the present

hetresmtian ythathh@ corgppur@is|of aen@yaldmynul@l i Inuwﬂloﬂnet h oXYy,
t nf | uor onet hoxy, al kylthio, trifluoronet hyIthl 0,

cycloalk ony, cycloalk | thio, 20 acyl, acyl oxy,
83/, Xs é@}fﬁf@;g%//? C-Ryi F(%/F’GX%@ gpqygﬁty‘fely, or alternatively at

Cxﬁb@@hwf m&mqagsﬂe@mé a nltlfdigbri gtont, NRaRb or - CONRaRb
aﬁ%y& 1, &/b ?-{Oa\ligly |(a:1rr1] gﬁ%ﬂ§ pde%ﬁﬁ;ﬁ dﬂﬁgrr etS |rFBre¥€9nrt aqularogen or
hetatogearatbmobr Ra alkgl, Rbycldatkyin phest,hphempthiv, ttheno- or bicyclic
n|t ogen at om t,0 hey e ac 5-

12t \éypér(fl%xgth Cr%g{/ o %lt Igﬁcgfloqte/b i 4 8{ﬂu%romethoxy,

n
Yer e&l hel'er ocy

aﬂuﬂh@pm@étoe:tyoaatlbfhl@mwéiu@mﬂhm ig, Csclealkbdl%ryd cycloalkylthlo
Caarcglb’ 'a@)goxyywe\ *}Iﬁné‘m%l%’rcaﬁ;oﬁyl afkyRIxk¥ArboPN Q0 4M y1HBRArbonyl,

roar vl stlguen on the nitro

atIB?W’or%RWﬁ Rr ¥ appNGiRbatalical n(fghivaHch i and) Ry g%‘t dfpresent
| Shyadxdgdhz &yl Qyt:lb@lk@W;fhkﬂMl nmnos ot bivylic Sik®ktekyl of Ra and Rb

refgrrlgstggéthel with the nitrogen atom to which they are attached a 5- or 6-
membered heterocycle which may optionally contain another heteroatom chosen
from O, S or N and carrying, where appropriate, an alkyl, phenyl or mono- 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 fluoro, hydroxyl, alkyloxy, alkylthio,
cycloalkyloxy, cycloalkylthio, phenyl, mono- or bicyclic heteroaryl, carboxyl,
alkyloxycarbonyl, cycloalkyloxycarbonyl, -NRaRb or -CONRaRb for which Ra
and Rb are as defined above, or represent phenoxy, heterocyclyloxy, benzyloxy,
heterocyclylmethyloxy, or alternatively Ry may also represent difluoromethoxy, or
a radical having the structure -CyFaom+1, -SCrFame1 or -OCFamsy for which m is an

integer from 1 to 6 or alternatively R’s may also represent trifluoroacetyl,
misequaltol, 2 or 3;

nisequalto 0, 1 or 2;



met hyl ene radical substituted with fluoro, hydroxyl,

al kyl oxy, alkylthio, cycloal kyl oxy, cycl oal kyl thi o,
phenyl, nono- or bicyclic heteroaryl, carboxyl, 30

al kyl oxycar bonyl , cycloalkylo%@carbonyl - NRaRb or
“CONRaRb for which and Rb are as defined above, or

r e JrieBEpNtph gm?)ﬁHReQQr SRS ERRYL, GBAXYI(GhyR being a hydrogen

heh P&yl AbyTRENY) Adixal; or  al ternatively Rl may al so
represent difluoronethoxy, or a radical having the

structure -CnF2m+l, -SCnF2R +lI or -QOCnF2n+1 for which
| NZi@p@Bentd ACIYL o Qﬁ“dltefrﬂhﬁel?rz adpredentt dnvet ypefk a&rﬁaa/ sulfur
al so repregént trif Ibg,){)oacet a, .mis e%ual lto 1,
> or aigm, QP an SQ grawp pra30; gigpp 3n ‘% S P REETe g group
CHR, CO CROH, CRNH2, CRF or CF2 R being a hydrogen
at m a C
LRY erireé"e‘B L‘?X&x{;élvéqéyjkz & R Zcﬁeft'}%)(%?i‘ DL or -CH-

terna resent s ydeh
suCH:OH Bmmﬁﬁs dsfingdh aBYeyr oup or an SQ2 group and in
thls case nis equal to 2; R2 represents a radlca
- CH2CO2R, -
10 R Berwessgtsaéﬁﬁw@dpf%ab@onfOORblcw%lpfr ]éfé%rﬁ?'é}’l AR EOJ|Whlch alk

phﬁ;néﬂ alk?léﬂ@rad?éa] king Yed, i repriesin® Bpdr¥ken, Qﬂal@gEB hwioy glRyloxy,

ny sl WY lg‘éléﬁglehrﬁﬁ‘?@@] 0yl %ﬁsg?sefp . Aabpiaping, cvcloall,

al kydlsaikfloxy! aiyk}plaﬂclylthmnyl , cadléalkpinulfiayl, cycloalkylsulfonyl,

Cy§&g4 %%-‘?ﬂ'f bCyCII‘PFg’ %IEL Y fléy‘?ﬁm%xl OXY.iN- -(cycloalkyl)s, acyl,

15 cyeycd@alkxlp@mmdnpﬁ/enyl,cgl@p@w mhleaﬂﬂn@, phenylsulfinyl, phenylsulfonyl,

B A IS it
ygﬂgf;pg Qﬂyﬂ nylP %G%/M@lﬁy]%uf f ;)nyP eny!ﬂilé\q&lo,am nOphenylalkylsulﬁnyl

héﬁﬁ'lallﬂ*lﬂhﬁiﬂyl aﬂhél@,lalkylﬁl)’lﬁi@aNkalkyll\N{ﬂheﬂydhmmoﬁIkyl - Necyclo-

gﬁﬂ/g @Pg@ﬁ?ﬂ el ky{)%}g&,lrxy logllhk%/y&hf/l ’eteroaryl, heteroaryloxy,

20 phhetyioaf)ﬂiylicamwmarp\lsallﬂnyl hhteptufyiydllﬁmyhdwltémhrylaminq,dﬂ(alkyl -N-
I al k I or

o B AL S ARSNGB S,

heh@ﬁ@awﬂﬂkﬂpﬁ’,nWterqff'él’léﬁ/(dhhlyl isterertylal kwfémsdarlyteroarylalkyl-

ankﬁlﬂ)nyl\l'}féltéifb{i M‘lk}mﬁh%oﬁ MkﬂUN%teroarylammoalkyl N- cycloa]kyl N-

cl oal kyl - am _no, heteroar
hebEEaR W@Tkasﬁyf the Heler SV, patenotioged above belng mono- or
25 hebryoda)ytabdwyll salkyliorydarbdngt, e NRaRpl @l JGO-NRaRY famywhich Ra and

h )

N e
pahetsroanyht ¢rcsm§d>f M&beﬂpn@em hwdroewl 2 ytﬂXUy@quQﬁ)lkyloxy, or Ra
\‘;\zﬁﬁ’cpmﬂlfnnﬁltéﬁéhﬁ}(%@ftﬁe Aittogen NRARR FhichGheNIRRRERY a 5- or 6-

Ra an
membered heterocycle which may optionally contain another heteroatom chosen

30 from O, S and N and carrying, where appropriate, an alkyl, phenyl or mono- 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 alternatively R°;
represents -CR’b=CR’c-R’a for which R’a represents phenyl, phenylalkyl,
heteroaryl or heteroarylalkyl in which the heteroaryl part is mono- or bicyclic,

35  phenoxyalkyl, phenylthioalkyl,  phenylsulfinylalkyl,  phenylsulfonylalkyl,

phenylaminoalkyl, N-alkyl-N-phenylaminoalkyl, heteroaryloxyalkyl,
heteroarylthioalkyl, heteroarylsulfinylalkyl, heteroarylsulfonylalkyl,
heteroarylaminoalkyl, N-alkyl-N-heteroarylaminoalkyl, heteroarylthio,

heteroarylsulfinyl, heteroarylsulfonyl, (the heteroaryl parts mentioned above being
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Rb respectively represent hydrogen, alkyl, cycloal kyl,
phenyl , nono- or bicyclic heteroaryl, or one of Ra or
Rb represents hydroxyl, al kyloxy, cycl oal kyl oxy, or Ra
and Rb form together W|th the4mtrogen atomto which
they are attached a 5- ered heterocycle

WHRERO-RIDIGHHIE rPélPFXlﬂE‘brﬁh&PHS’élﬁBt/h @hernéwfoaa} gndl derowhigh R'b

30arddr R @preSorr e dbbg@Adaler de/ct)Vé%alW] eéxealﬁa‘i)ﬁft%ry Rt-ErepRients a
er oa

o At ugeayéﬁ%ﬁewfﬁa%{l gﬂeﬁ ﬁql'e}?eng gh@Sialiyr, phenoxyalcy,

ap;}slreﬁplt}maiIEyI i - Whyk;N-pHehﬁlaﬁmidalHyI atmend-s oﬁXbﬁbf«Zlﬁﬂ ltemeroaryl

U R s AT ARSI R,

phalkyikN- lptvemwylahmycba,lkylh(eh@hﬂanoytyl arth etoati oz dbaivk Pringrmono-
ry

R SR BRIy e} YA ot o

p h@aye-gu| Q)’ﬁiw a¢ﬁgrgeter09Wé’nyl am noal kyl ,

N-@ldenlg Dhdhaoyd amatn@lel }Iﬂ%lnyl r&h%\ylo%ﬂi@%%ﬁ" Ktbroaryl radicals or

heteroar ylthio %Jng heter 0 Isufln{ﬁ L
heRBHERY \YI%‘HP’F ghayecgre op iyl ety ring with 1 to 4
N- albktythedds hetios e afryxlnamamgai km'droh?ﬂ; es1Rgl yélkﬁbﬁy, alkyloxyalkyl,

AT TR RN

bi :dksalbxxac)a,rbqﬂyh ryhdyiatkylahiany NRARY fw whighhRawhd Rbfapapd deﬁned
a nzgoofvg rp \gmgc Fyﬁo?yal?fle a %ﬁhlBﬁFgle %gg’fsuﬁi\ﬁgfaﬂ%ﬁ nalkﬂglmgnylalky]

or_cyclo tive

r aidibesIs u@ﬂ@@ﬁ thag thevalkyh ordcyk raainq@% and, IﬁéﬁWS contain (unless
ph%&lﬁ%hllf étate@j"ﬁ ROXY 84rkdh atorhe M fohth @&k Kithight or branched chain

N- al n m no no- or bicyclic
he%!@r%%& chg ﬁ@éﬁ@ﬁ%ﬁéﬁt&v{? G B EXy al Kyl |
heinghéia eydntibineal oy H;asteﬁdmm&mlfamm@ahkmhes OF these forms, and/or
el t{%%%gr%tggét\%g{lﬁl@g T gﬁr;t% lrt{%riﬁ or xl?lgreg l‘tahereo IY%tthglr bt 5y ATC very
al p@cntalntibmtqnaﬂ?ang esents a radi cal - CF2- phenyl or
nono- or bi cycl ic -CF2-heteroaryl, it being understood
that the phen benzyl, benzoyl or heteroaryl

o

rad |l-°clam®r%?0d ben ﬂ’@ﬁé lﬁéﬁmpé?ﬁéat AR aahaéogen atom, the latter

OpisicBBgEhl fions ARG hE, ChREne brbmeéne dndJodihé,hnd id Preferably fluorine.
substituents chosen from hal ogen, hydroxyl, alkyl,

al kyl oxy, al kyl oxyal kyl, hal oal kyl trlfluoronethyl,
t r Inf thecabonre tgenery] farmuid, uwh@nﬂtehyiﬂich]sa,epmambmrydarry a mono- or

al 5&5%8?8%&&189&}’ 'sul()js‘?%ﬁ?e'ﬂ?  the 15X Etoégzé&ﬁ%s 5 % Wﬁt}g&%er\é‘%ﬁ May be
Al /e (BhR Emithkg)sGom MRTELKGIYL, Pyrrolyl, imidazolyl, thiazolyl
al gydze,f ﬁﬁé/dlﬁﬂo}fw aoxliéxak(SlypeﬂeHszlﬂdeﬂ ?Pd mtzmglhepyrazmyl

al kyl or cyl ra als and portions c a
s pRERidiny ynéqlag E’fmfthlsn)io RerzoRnIhor A%Zﬂw hepgthiazoly,

of na:phﬂiyli’lah@ﬂl,t quinbiyn cisduirodyln  cablylh atquﬁx’(ﬁo]yl, quinoxalyl,
| oal k r adj alscnt o6ca bon i .
VBBt | B SRuTipPOR R M wich? af, SPfGEy spuetd with the

m substteentelistethiebevef or ns, and/ or

Among the compounds of general formula (I), there may be mentioned in
particular those in which
X4, X2, X3, X4 and X are as defined above,
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where appropriat’e in syn or anti formor mxtures
thereof, and their salts, are very 20 potent
antibacterial agents. It is understood that when the
radi cal.s represent or carry aal ogen atom the latter
is_chaosen from fluorine, chlorine, brom ne and iodine,

anBin iR 1LY offee dbk pnd Rio Miligh are slenticalies diffwent, rwerrseni|a hydrogen

f oasmdl@genvmgﬂ bR allhAGr GRbyFoyCRARSE Yr Ohefhdldn¥ radieRNRbstituted
et eroaryl substituent, the latter

chFgPﬂ§(§yto 10 nmenbers and may be chosen (without

| i Wirk@eéenmy)a fadival CHi, sOMOH, OHB ICHNM; 60C¢0; i mi dazol yl ,
t hi azolyl, oxazolyl, thiadiazolyl, oxadiazolyl,
tetrazolyl, pyridyl, pyridazinyl, pyrazinyl,
pymiistegiahyd 1; i ndol yl , benzot hi enyl, benzofuranyl,

i ndazol yl, benzothi azolyl, 30 naphthyridinyl,

qui nol y!, |squ|nonI C|nnonI qui nazol yl

quit oxsalefined alwwgz oxazol yl and benzi ni dazol yl which are
optionally substituted with the substituents Ilsted
above. Anong the conpounds of .general fornmula ( LSZ

t Héi%e? frily gffélpnﬁfr?ﬂ QFpEen tam and iy the latier case, pﬁﬁg@aﬂ
which Xi, X2, X3, X4 and X5 are as defi ned above, -5

R, R1, 2, .R 3, 4 and R 5, which are identical or
di??@ﬁ@ﬁfﬁg?%%ng a hydrogen or hal ogen atom an

al kyl or al kyloxy radical, or a nethylene radica

C@S&%ﬁﬁcﬁw%@k@xg O%h{gﬁp{llﬁsﬁ N aﬁ(y!e?lg &ﬂical and R°;

asTepessemed alpdoxy, 1dkdthie, aal@l@ngn@updlekyhﬁmln%ygewloalkyloxy,

at @}g\l?ﬂl@dﬂhib t B§clbﬁkp1@ﬁmc@s &-cyeldatky@ Nalkylnido, RZ(C Sloalkyl),,
as erl ne

and pr nt's _a,radical
f oPhRAKEN PQP’P(BSY}%O’ar?hE’NWgWe NPy W&qumols -cycloalkyl-N-
r eﬂ[@?ﬁﬁtlﬁo a|phyﬂ1)ﬂx1kyloayk)ﬁh&iﬂylﬁlkymhllﬁw phghyialkylamino, N-alkyl-N-
Cy}% gl A n CyCl o% % i’ﬁﬁwﬁy {?ﬁ?ﬁ(ﬁ i S heteroaryloxy,

- I\he(tcxyaﬂyhhiokylh)emoaryihmnm;y,N pﬂiehwl-hd’nwroaryl:ﬂmengv,l alNiayoloalkyl-N-
’\Fhﬁété%b yyrnpﬂsnyhégi | %&?ﬂ{fl‘oﬁét!ﬂ) Fﬁ}y' &%r@ﬁylalkyhhm
3 er’%ryp ogiﬁg am M hétgroarylammoa kyI, N cycloalkyl—N—
N‘ W%Q@ﬁﬁhomﬂhW”@Hﬁéﬁrﬂnﬂ)d}Q ciR@t Boo&bYngXHenc? ®r bicyclic),

m %‘- m Mﬁr }%}%l I?af\gr@%l? 6r§|a|§§i|eﬁ¥¢d above, or alternatively

heR&r caprastatni R 'bhERE&-R&r Ydrcahizhnila, represents phenyl, phenylalkyl,

he}t}e%rgglryy lo?l 1%@(&85&3912111&3} Sﬁ%&%lﬂlllf%htemrlﬂﬁoalkyl, phenylaminoalkyl,
N-alkyl-N-phenylaminoalkyl, heteroaryloxyalkyl, heteroarylthioalkyl,
heteroarylaminoalkyl, N-alkyl-N-heteroarylaminoalkyl, heteroarylthio, (the
heteroaryl parts mentioned above being mono- or bicyclic), or phenylthio, and for
which R’b and R’c represent hydrogen, alky! or cycloalkyl, or alternatively R°;
represents a radical -C=C-Rd for which Rd is alkyl, phenyl, phenylalkyl,
phenoxyalkyl,  phenylthioalkyl, = N-alkyl-N-phenylaminoalkyl,  heteroaryl,
heteroarylalkyl, heteroaryloxyalkyl, heteroarylthioalkyl, heteroarylaminoalkyl, N-
alkyl-N-heteroarylaminoalkyl, (the heteroaryl parts mentioned above being mono-
or bicyclic), or alternatively R°; represents a -CF,-phenyl or mono- or bicyclic
-CF;-heteroaryl radical,
it being understood that the phenyl, benzyl, benzoyl or heteroaryl radicals or
portions mentioned above are optionally substituted as envisaged above,



het eroaryl al kyl am no, N al kyl -N-heteroaryl am noal kyl,

N-cycl oal kyl - N- het eroaryl am noal kyl, (the heteroaryl

parts cited above bei ng nono- or bicyclic¢), -NRaRb or
-CO-NRaRb for which Ra and Rotare as defined above, or

alternatively 25 R3 represents -CR b=CR c-R a for

whinctheiRenantiopresis on diasisheomspmerisHerys el mixtures pbthepaotprys, and/or

or wﬂ%%ﬁ?ﬁ%ﬂ‘ih@ ik ¥ opg}ﬁf‘ﬁ%ﬂfﬁiﬁﬁ&tm&hﬁgﬂéﬁ rhh@ Fheiydaits, and more

al kyl - N- phenyl am noal kyl,

heP lé‘d?S}YQW%lIk‘yhlc het er oar yl t hi oal kyl ,

het er oar yI am noal kyl , N-al kyl - N- het er oaryl am noal kyl ,

het er oar, hi o, (the het(eg?aryl arts rrentl oned above

5 beffmgX &d 5 EspETSPR)> PUTRRECNSRY for 30
which R Db and R c represent hydrogen al kyI or

cygl alt at i,v S aradlc
18 B R AN o R EER0LD, Bl oger
phenbady@nkzyd)m quhaarajiyl h)r okiyloxly, radical, or a methylene radical substituted

[:5 lﬁJﬂs,ghenyl am noal kyI heteroaryl, heteroaryl
foar yl oxyal k het er oaHyI t h| oaI kyl ,

10 he eqegrgpgnt.ﬁmqql@pab jCH , CHF, CHNH; or C=0

al kyl - N- het er oaryl am noal kyl, (the heteroaryl parts
nentloneq Eove bei ng nono 35 or bi cyclic), or

al Peissqvalyely R3 represents a - CF2-phenyl or nono- or
blcycllc -CF2-heteroaryl radical, it being understood

t hat t benzyl, benzoyl or heteroaryl
raall%%ﬁcgﬁglF I‘I%ortl ons nentioned above are optionally

15 substituted as envi saged above, -6 in their

en i f
thggge 5;@3@ r§up05 da;}. SBhSHMEh ke AL BSON iFkfl LS, O

ere appropriate i syn or anti
formor mxtures thereof, and their salts, and nore

PaRt, i £a4l ®FhYd AkRgardn V\,hl ch 5 Xli X2, X3, X4 and X5
represent >CR 1 to >C-R 5 respect ively, R, R1, R 2,
R3, R4 and RS, which are identical or different,

20 r epr aspetents hycdagenlk-Rf; fial eyeh alkom ar atvylaeksadical and R°;

o 80 e ., STBEH A0 U i
CHFher@HﬂHZﬂm }maml@xy rhetegoaspltlzip, luqﬁermary}alk)doas heteroarylalkyl-

de]‘lﬂlgth}ﬁbQXt%ranyl' Pafls Qh'gntgfn@@pal%vea%eﬁ yﬂﬁﬂloat SMAARLic) or
the latter case, nis e as defined

aba\rem'a\fréw Fo TORToseys eSdnbs qg% cr%dr ?%ﬂ whick. R FeesFisphenyL,
25 al bhér@laalaylal k}yéteaefyr adlheakoaayldlkﬁzs pRETRFEIRYIS phenylthloalkyl

phé oal k)ﬁl % 1, }?elté)rga%/}/dnogl ’i’]h%?é’a’%%tmg h%‘ﬁ!' t e{erdary] parts
mentloned above bemg mono- or blcycllc), or phenylthio, and for which R’b and
R’c represent hydrogen, alkyl or cycloalkyl,
or alternatively R°; represents a radical -C=C-Rd for which Rd is alkyl, phenyl,
30 phenylalkyl, phenoxyalkyl, phenylthioalkyl, N-alkyl-N-phenylaminoalkyl, mono-
or bicyclic heteroaryl, heteroarylalkyl, heteroaryloxyalkyl, heteroarylthioalkyl,
the heteroaryl parts mentioned above being mono- or bicyclic,
it being understood that the phenyl, benzyl, benzoyl or heteroaryl radicals or
portions mentioned above are optionally substituted as envisaged above,
35  in their enantiomeric or diastereoisomeric forms or mixtures of these forms, and/or

where appropriate in syn or anti form or mixtures thereof, and their salts.

Among the compounds of general formula (I), the subject of the invention is most

particularly any one of those whose names follow:



phenyl al kyl t hi o, heteroaryl oxy, heteroarylthio,

het er oaryl al kyl oxy, heteroarylal kyl - thio, (the
heteroaryl parts nmentioned above bei ng nono- or

bi cyclic) or alternatively R3 represents

-CR b=CR c-R a for which R a represents phenyl, 25
phenyl al kyl , heteroaryl, heteroarylal kyl,

phenq @ﬁ k3/ k2 S-Fﬂhwbﬁﬁéh BlokpopenyTES-$3- mbﬂﬂﬂ-ﬂ{é%x,yqumohn
hetero Lg d“yh ero rylthlo (the heteroaryl
part§ LA 61&‘8036]%?’?}’ or bicyclic), or
Eh‘én}lL[(iE)% l(ZgﬂdhﬂL&froMfUnﬂ) 2%1bpa{yﬂ] 3-{B3-dhyd1®?yQSfﬂmbg)3 6-
ro a C I a at i ve
5 o ST Bl e s hiron e b EIREE L )

phenylH2- (2;§Gd1[ﬂhemphai)ﬂ§lefanplbmmdj(-ﬁe{l3K9+ﬂuoro -6- methoxyqu1no]m-4—

h | | | kyl, -
b oy SDpER B Lol ‘%CEW xeday) £ noat ot menes of
het erlddr(giSosfiaptop en)ﬂ@t)éﬂbﬁlﬂ*}l-[t3l‘ﬁ3dﬁmw16 methexyquinolin-4-

het e e bei ng nono- or
bi cygg?fdblyl]p? %I?%]éfﬁ%dag{@?h@ma t he phenyl, benzyl,

10 phehz dylR-@rophencs-yapifmyDgtiyilat-63- Gr uer¢- Wﬁsoxw&lﬁ??lahéu
abovgl)@f@,yqu pm@hdm@c&ﬂ}aﬁy}l& wdigd as envi saged above,

Pt QL R BRSPS BB ot

syn drylgmopylfazetidioe- 3maﬂ3:omymsa¢1th,er eof, and their salts.

QIJEJ ec[;d@f ?%E mven‘?ﬁI 25@%@% ﬁ]"-ﬁ'-‘iﬁ ﬁyéljl?%(g(wﬁ%ofbne

15 of t mestkoxpgbwelindmdipropyliagotidine-3- carboxyhc acid;
1-4( 215[)(21§jr 1-22.5: (ﬂﬂlﬁdrb)ﬁl{e%w%ﬂo})er%dpﬁ-(Pﬁl?ﬁih]bro'iti[rﬁetﬁ&(}fqhﬁlohn

or o- mst O i/
4- y1)4pY] OpY 3%@ emﬁaqrh%ygﬁ@ss@w i ¢ acid;
1-¢ (26)2Br-22, 5-(ﬂﬂﬁdru}ﬂtsnpbaﬂmbber%&m4Pmy&ﬂoky:€3{cﬁ}oh’()£dr oX

Y RO N Al el PSS bosy! | o

20 ac1b d 1-[232[2diflRp®pedylsndfaophethyl]-St[Bf(@rohlorethmethoxyquinolin-4-

4-
I ) p ]é%{y ]@Bgmr@lgpﬁédﬂgg%g}ﬂ%%gh: |nc acid
1-4 2 1( @ delﬂmgmpbgﬁsé@pw)@}hyljét y(3tchloro- 6 methoxyquinolin-4-
|3 l@b?rr@hdiﬁéd&%)@lﬂébﬁtﬁhl n- 4- 0
r o o
5 lgaﬁ'a%y%y{}}lﬁ PRIy BT8R Smdiovygingtre
25t hoxysm)q)rowl Fhprolydingadyxllic iy rr ol i di necar boxylic
ac
2(2]33) 2,5-difluqrophenyl)-2- oel33 uoro-6-methoxyguinolin-
ér t( @.E[)yifﬁﬁzyélmg ypéripf[fyﬁ%ﬁ p)EfgrBoh né::argotyl(lgc z%m ﬂ] ? Flo@ }l i
4- V' )39 30(23&!}1]1@}6%%11@&'3%@11&@&}3 Echhy@Fdx@pro yg gZE) -3- (
1- [ | uor ropenyl
y- dF %?Hleey -_l’_25propeny pyrro 1d1necarb0xy 1C acid;

30 rret hquqa;m@;lﬂmaro%yxhylmmy] 3-4-€3-ifldbirves-thett@x PQuiriblire-4-y1)]-3-
aci d

1- (é’ﬁj‘“’élf(’%’%ﬂ& pylidissaorylicadtd: o nenyi | - 3- [ 3- (3- chl
or ©- A-j2efi(h,6>difuernphanmlthiolethyl]-3-[3-(3-fluoro-6-methox yquinolin-4-yl)-

3-hydroxypropyl]-3-pyrrolidinecarboxylic acid;
in its enantiomeric or diastereoisomeric forms or mixtures of these forms, and/or

35  where appropriate in syn or anti form or mixtures thereof, and its salts.

According to the invention, the products of general formula (I) may be obtained by
condensing the chain R; with the 4-substituted quinoline derivative of general

formula:
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4-yl)propyl]-3-pyrrolidinecarboxylic acid;
1-[(2E)-3-(2,5-di fl uorophenyl) - 2- propenyl] 3-[ 3- hydr ox
y-(3-chl oro- 6-

met hoxyqui nol i n-4-yl ) propyl ] =3pyrrolidinecarboxylic
acid; 20

1-[2-(2,5-dif|uorophenylsulfanyl)ethyl] 3-[3-(3-chloro
- 6- net hoxyqui nol i n- 4- Z“TCH

yl ) propyl]-3-pyrrolidinecar oxyI acijd

1-[2-(2, 5- dlfluoropheQ%loxy et hy, ]\ 3- (3 chl oro-6-ne
t -pyrroll ‘ﬁpcarboxy]lc

hoxyqui nol i n-4 R
aci d; |
1-[ 2- (t hi ophen-2-yl qul f

t hoxyqui nol i n-4- 25 @Txpro
aci d;

1- [(2E) 3-(2,5-difluorophenyl)-2-propenyl]-3-[3-(3-flu

or Br¥hidB BN OXY .M B0l X2-Ry, Ry, Y, Z, m and n are deﬁned as above R; being

ke By R o P oG p e

| ] reindvaPé&d) th3-gr@ypbprotecting the carboxyl radical, optionally by the separation
glc{){jtﬂg rggﬁﬁl%%ld)c'o? AsRPENGerid OIS Bld/sH WERGEY ]?pq'x gnétg of the syn

1- pentiogmgiahil opowlly iyl thpeayprsiorseftBe pRdatiabiangl toet alt.
oxyqui nol i n- 4- yI)] 3-

hyd I | idi boxyl i d;

1y’[1"£g%(<¥rglr gspagt b 1od gf%cé{qghéq Inyn ﬁ::tg?r ggtg%/gcl}'cchcax%trogen 1s advantageously
- 3cdrded Sutfyune actonroftahiery stisienst geflerdt Mhthula: _

3- hydr oxypropyl ]-3-pyrrolidinecarboxylic acid; inits
enanti omeric or diastereoisonmeric fornms or m xtures of
these forms, and/or 35Rskiere apprHpriate in syn or

anti formor mxtures thereof, and its salts.

According to the invention, t he products of genera

f oforiigh Rs s aredefined abrvaiand K rspresepia @dnisigan atome aohethilsulfonyl
R3rafical] althflubroftdhnidulh tonsd bﬁﬁfo% [} ‘dﬁtal ‘(ﬁ‘e dure b
gerrf‘%ggé : f o}lrml 8 X2. @ l\rllqj)i(4 % EI A &foce ure being
x2¢2 OYiin %anhli@muﬁzpre%?rabiy ”Fﬁ“amf H“%rr’@ %H'e‘?rﬂﬁ%}ﬁ Sﬁlé’ent such
abay, anlde b%hﬁg}ylﬁnﬂﬁmtcﬁdbﬁ&a\ﬂhﬂé) h ketoné (dce®né for eﬁample) ora
carbaxyl radjga e propriate by the

- hE eest e JorotrmsE Y RESPREPF By tooP g o Brogenous
opeoigemnial base bffor Wearselpamhmmno} Otrh@ energaniontase c(atirali metal
di | BRb&HR0 b%ﬁgﬁﬁm%af%h% fm;(/aﬁ{ 18385 & Jtel.%rdf%ﬁv&h 20°C and

the syn or anti faqrnms, and tr.onal

coPseFdPoismreratyg of ﬂlaf'dipélfen&b%ﬁ m&rag%atams%ﬁ tbe pyyoligjge ring of
c ofhdedgiati v o@fgehélﬁl (fdirﬁhﬂh RB) W bbtlbﬁtﬂlyhﬁked'c%yﬁédoﬁdmg to the

n| t 1ot eel}qr?’lljfiet Qﬁ\é%gﬁlpgtgﬁg rWd g?%?lgger oliltthe Mo ecSle or the rrc]eactlon

the protection is performed for example with a protecting radical chosen from t-

I)eihyll 3-[3- (3%l oro- 6- e
1%3-pyrrolidinecarboxylic

butoxycarbonyl and benzyloxycarbonyl, and this nitrogen atom is released prior to
the condensation with the derivative of formula (Ila), in particular by acid

hydrolysis.

Preferably, a derivative of general formula (ITa) for which X is a chlorine, bromine

or ilodine atom is caused to act.

Conditions under which it is possible to carry out the condensation between the
derivatives of general formulae (II) and (Ila) are also described in application WO
02/40474.




R3-X (lIla) 15 in which R3 is as defined above and X
represents a hal ogen atom a nethyl sul fonyl radical,
a trifluoronethyl sul fonyl or p-toluenesulfonyl
radical the procedure being~“carried out in an

drous pref erably inert, dl um in gani :
V%sm Rsdpapadigal -alk- %mna é"hé‘a‘i tiA Efﬁ?ﬂrﬁﬁiﬁ(&g{df 5t which Rd is as
eX@éfﬂieﬂ) aboveK @h0ak yhAC hlade of oforeBMHECalk-H 1§1I1ﬁtéhheﬁiiately

SRRl 1o PR G S B Gret B R BRTGR BafpRERRome s

trolﬁmlnydi am ne) or an |norgan| c base (al kall net al

5 Ca{?\ﬁl%ﬂqiguregpe% ﬁ%%’ Ilémcﬁlaélggﬁ 3 dpr 1cﬁxa 4 Sﬂ g#p?adlgal and R°;

erat e re [ux t
of reprﬁ@emaIa\némoxymélenylthlogehﬁnadmnof h@th@amcpmlhetﬁrmylthlo or

M1 fidedh Ile[n'i‘nﬁodﬁ{d c‘éPt V& Qls 9§8§s'i {1 cBMtAict [the diin by first

optional’ly prot ect éd accor cust omary

netMegasies apaainphle-aik-£h f qrh\éhlﬁgr?&umaéw Qﬂentaﬁén,nﬁleﬁeé%hlﬁ 1odine,

oruﬁd%e tﬁ@@@ﬁdlﬁéhs é’écﬁm M REERE it réha@u&%mwpfbdh@tr of general
chosen

10 o feyallsbiipf taBers ApPiseptier B RgHor ke Apironyalky chain to

n| ] ma@alkyatmahm&sule’d)xgaaﬂeyl @r p-osluenesulfdreyldkylddnsabndfinally by

U0 LS SRR 45 5 AR cebbb)e Ry BAREHEUD B basi

gemedign.formul a (11a) for whi ch X is a chlorine,
bromne or iodine atomis caused to act. Conditi ons
under which it_is possible to carry. out

15 cohbepawersm %fébméﬁométed&waa@.%@lw Og@ﬁ%lpamesulfonyl chain

f ommah@@ duk hgcoddidlg ¢d dh@)cgigﬁaa@ 1500 aﬁdSﬁ bleﬁllifoﬂy]atlon methods in
tion

B nfopeRaints aeonts Sicliogs AGRY . by e gﬁwdwnated
- CE@ivRtyesd mfmsp}tnrﬁ«j(phss;ﬁmmsdmmmemabmmmde fdrlexample) or a
h =C.al k i .
Cg%]d H)%gﬁl{ né %%en o agu «%xsan{rﬂ% e?x{%?l%g&lﬁgo%y] chlonde, p-
20 coteduansudionyt phlpride @r Ryﬂ@orpm@@an@ﬂ@dfanm@hygn%eh cmped to act.

r e’ﬂ’ﬁ@§@d&h§n @s caMe@Hut 1@';{& B%aﬁlersomnﬁ Ru@! Ks laScradtidhday Solvent
ent s

gi’ﬁh %{HP}‘F anﬁ@( @ﬁgé(?@ma)@}r e)ﬁlggg? i/ §,|t$ henXthe ofo between 0 and

het’)@’f(Dah)‘sloﬁfél &Red, ddimaglbe :ltdvaht&g&hSOtop@S@I bltetht @rocedure in the
construct eﬁpﬁlenSIng a chain

F@rgfff?-cs’(o{%gaﬁ?ug as}@%dfme S At om preferably

25 i odi ne, under the conditi ons descrl bed above for the

regd QPG of € ARIRANeriVhi RERAE B RyH, is advantageously carried out
as described above for the action of the derivative of general formula (IIa), in an
organic solvent such as an amide (dimethylformamide for example), a ketone
(acetone for example), a nitrile (acetonitrile for example), in the presence of a base
30 such as a nitrogenous organic base (for example triethylamine) or an inorganic
base (alkali metal carbonate: potassium carbonate for example) at a temperature of
between 20°C and the reflux temperature of the reaction mixture. It may be
advantageous to carry out the procedure in the presence of potassium iodide.
It 1s also possible to carry out the procedure in an ether (tetrahydrofuran for
35 example) under dehydration conditions in the presence, for example, of
diisopropylcarbodiimide and triphenylphosphine.
It is understood that if the radicals Rj carry carboxyl or amino substitutes, 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
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10 formula (lla), and then, where appropriate, by
converting the hydroxyal kyl chain to a hal oal kyl,

nmet hanesul f onyl al kyl or p-tol uenesul fonyl al kyl chain
and finally by causing an aréfatic derivative having
the structure to act in a basic

nedi
15n°ri?éveré?ivaf€%iiledieniaﬁ@eh9aIél@xlypla‘%le E’h%arfhmt]éf %pccrdmg to the
hain@ﬂibhylde@énu@dt BY UENESGHebA WndCRA. M. Wat§ aPFot&tiveUGroups in

ording to t 0 han enati o
o P St reh S, & Wheya prETrenee buRltgge a3 hger by Mc
agentie, Puctoctinge: Gloupsn i Oﬁ@ﬁhm(ﬂl@nsﬁrﬁ@lhﬁirx@@&m( 18d3).
derivatives of phosphorus (phosphorus trichloride or
tribrom de for exanple) or a sulfonylating agent such
asThQerrebcaml earhextHardgul fanydd dy ®i dey pe2chosen from easily
Oﬂﬁ% z&eﬂlé QERYss, Bgla{?:w gﬁe)&ﬁnﬂl%‘ tBiaﬂé%&c’)WBé RARESHL &%{h 1, benzyl

I'S caus he reaction 1s carri

ou®r tef- baw S5§Em PE alienataiely Bheolpaepy o hE-oFansayleesters. 0ptlonally,
S Ofh¥ eptotectioh T e OERbHAN Eradicalc eﬁﬁi‘eer mtf SmuBAASBISE) with the
at a tenperature of between 0 and I n sone cases,

i tTAePhe advant ageous to carry out the procedure in

t he presence of a base such as pyridine or

trigt hyl am ne. Th react.

e R 0P e e 98 S b0 AP B ieR] SR et gy means of
asthdessipingadpratsoineg fadicatshreerdmnied m e abbree wéarencas.i ve of
general fornula (lla), in an organic solvent such as
an_am de (dinethylformam de for exa , a ketone )
(atkq ériié)dvéidowaﬁptile)remavaii of fthese (mg&@m fadigads fapg carried out

exa¥ptdlg td> ﬁnéth&ispkﬁcﬁﬂﬂ@@ a0f>e1@01|9%ﬁﬂ]eaomsﬂﬁha@SA@cordmg to the

t
AR AT ES L oS PRE Eh L B St
pohy’iﬁ'sxyﬂth}d md;dﬂqtrepzfrecﬂ b?)ﬂ&mpﬂtl@h oétanatppﬁilfm@treabdmﬁngﬁgent on a

be&%’i@v‘%ﬂvg‘%@ %ﬂ:hbez i ‘8’5 tc?r'@arﬁ?i&%n frl)%f ort Er%te{cﬁe%c argoxyl or

eols
pr D@mtﬁdecarhoxwmﬂp'ﬂ ek étntﬁee cﬁﬁnqﬂondgoumwﬂlmh‘u rdey be¢ preisent should

al g@n mgqﬁﬂeg?gdlﬁtglycﬁwe}{teg uA]stoha%c&‘;dﬂ'%e%utﬁg \’%ng{)]n Ghy ﬁfoducts of

tetra ur an exa
cogmieffil Shamila (Drr pridcheReds cax Pxexeﬁthiﬁi er ceboxyethyl may also be
di pre ﬂe@mdncafewiwhmdéqoanﬂi&irmphwi@h%ﬂiyiraﬁshyhltoxyéthyi by

ungder st.ood t i cals car boxyl

nff'ﬁ fBe o diler qhca i faeEechng g [PinEggent and’then of a
befynetanaentmd fifedly hydtdpsedf the narilet he reacti on. The
procedure is carried out according to nmethods well
known to_a person skilled in the art which do -10 not
adlids pessiplatq euty eyche ssdictierepf Bie prpiscied cathgryl adeprding to the

paéds't&h‘dr?&ne@l@&}é reHiet0dd ﬂottaheersél?tamgt&hg RHedihdRe @f e rf[equle in

rve oups |1

gyﬁffrﬂg@?rng( éh?j ag{{,or) 0} )dl’[m y ithippy gﬁdpl@ﬂ)cgydnde or dnsobutyl

30 Pulhimir@tuncyd¢ide 9dr) exaﬁfplet)yn M)solvent such as an ether (tetrahydrofuran for

35

example) at a temperature of between 20 and 60°C. A ketone functional group
which may be present is intermediately protected and then deprotected according
to conventional methods known to a person skilled in the art, in particular via a

cyclic or noncyclic acetal.

The reduction of the free carboxyl may be carried out according to methods which
are also known to a person skilled in the art, for example by hydrogenation in the
presence of a rhodium- or ruthenium-based catalyst, by the action of sodium
borohydride in the presence of a Lewis acid or of lithium aluminum hydride in
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Ome, Protective Goups in Oganic Chem stry, Plenum
Press (1973). 5 The protected carboxyl radical carried

by R2 may be chosen from easil hydrol yzabl e esters.

By way of exanple, there may- Bﬁ ment i oned mnet hyl,

benzyl or tert-butyl esters, or alterpativel ,
phethér Brederpblyethe. ketppe, Bmglonal greunsis ipghisdiiat Pi/fo pretgefed in an
prigtee@ediate piasd.he carboxyl radical is carried out
simultaneously with the 10 reaction. Were

appropriate, the protection of the amno radical is

callié eshvetsiorbyf tie uydroafmethye or ipdrorpatlyyl paditcdi an@rboxymethyl

t:h 15 Th
0, I SR Lo P LS TGPty s whi
r a@h mal advensely @ffiecti thel remaindes of ﬁrednnlgculo, melanmdlar Ibmakxmactlon of
h
eﬁgﬁ‘nik‘f lalllte dudi & fora é}@cg{ 51#)’3?%}3?13&41 e(Sr Phosphorus

I nvent erivatives 0 ﬁ er
mﬁr@hlonﬂe o5 phgsitherdy tehragiidey pr ohy tpsiplelieg Agant, nfaUO‘M@d by an alkali
Pr@pal %Siarhaetﬁ@ &aipRNp&hssiiin Q@Bﬁﬂ@rdraéoﬁldﬁ%hlﬂg in order to

agent on a derivative for r bo

cawrsa%ﬁ s ﬁwesapmﬁ%fwog&tﬁgrféamveo30%”%€¥vEbﬁr@bws of the

cafiirgixkynet hyl . A ketone functional group which may be

present should then be internediately protected. Al so

according to the invention, the products of general

f oFimuhaogdnptid maytticatarira ¢w 1w ardhdorymatdteplvent (dichloromethane or

Ca&ﬁ&)&'{ﬁ{ﬂj%r @X ngtﬁoaped té?ﬁ}ﬁa?%ﬁf‘ed offrl%NVEéhe O°C and the reflux

derivati ves dr oxynet hyl

hy‘@ﬁ’@%ﬂé‘%rﬁ)@fthewlveﬂhe action on the latter of a

haI ogenating or tosylating agent and t hen of a 25
natln ent and finall draol ysis of t tr
YRGB8 45 By 8oar g otAaratie Rl pfadBiis of Zepel formita (1)

p r fok edtield Ycar bgronph @EROK dangedt @JttH’}econﬂHlSdadﬁmbY anetdrostdmatic

af fect the remai nder of the

e?ﬂaﬁ%@f’%en%fja‘f? Clll.l ar by the action of a hydride

(I it hi um al um ni um hydride or diisobutyl 30 al um nium

hydri de for exanple) in a sol t such as an ether

(tetrahydrofuran for exanple)| at a tenperature of

bet ween 20 and 60QR, ional group which

may be present is i nt §r medi ht el yg{arot ected and then

depr ot ected accor di ngxz nvent)d onal f¥¥hods known

to a person skilled in*t ary#Z1h/ particular via a

cyclic or noncyclic acetaﬁ 35 The reduction of the

free carboxyl may be carried out according to nethods

V"%C\thcﬁﬁ%,%%, 9%, §9,V\514 t.8d @(Pﬁfesé%”%e?ﬁ}eh'a%gvé Bnd Iifal qgﬁresents a

for exanplé enation int presence o

r hrdegsmatysn, wulﬁhéﬁw}%ws%éweé%lt farywa: by the action of

sodi um borohydride in the presence of a Lewis acid or

of lithium alum numpydride in

H—C
X

(V)
(CHy),,, Z—(CH,),

A

~p

in which P is a protecting group and R, Z, m, n and R, are as defined above or R,

represents a protected radical if R, represents or carries a carboxylic acid
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-11 ether. Preferably, the ketone functional group is
in this case also protected in an internedi ate phase.
The conversion of the hydroxyngth or hydroxyet hyl
radical to a carboxynet hyl carboxyethyl radica

wnfeBetions! Hobai ey e by M ieBiouatofdhs Biirtilie Brups angor followed
m)lb}ethﬂ &®nveRiodaby iaCsubs¢quiit @ﬁmtam; io® Ithwiu;)_sﬂtuerllts of the aromatic
nat uc a t hi.pn o
TP BITQ of ST BRI Tt PR B & shAbp kapisied derfvative
t r¢dmymg the,radicald®;, &’{, 68y, Rit,i Ry, BRyemtd, wWierd apprdpiimte,anmoval of
al I!fx%gdpteaﬁlt %dlg%lgsﬁlsgﬁprgs txgmhﬁ gt assium cyani de

I'n or prepare the
correspondlng cyanonet hyl derivative, followed by

hyg rrHAWEé §n§> adiseprofychﬁg kige mmgeﬂﬂ a{o%qewm:h 9@ cma@cﬁe with the

carri ed hl or.i nat ed, sol vent i chl or 0 ne
orreaetmrbr(za-bmyllﬁ%?r exdnpbeayyloghcagd %Y rateﬁi“’élp € groups

e?mnng) therddel Fietiomi lotbtips hke &lﬁﬁﬁﬁfr@ﬁltthe c@ﬂ‘toﬁlhﬁl oups whose
rding.to the ntion

Acc ti
o I RRUSicRagEmaT ol B AR dR e PT HRGRO GRS ppparticular
i Ssthasgmenioretiih itz referanicedcitadtabbye.condensati on of a
het er oaromati c derivative of general formula: 20 Hal
Xi R X-~5(lII) .. ~X X4 3 N25 in which
R1Theteackon nx®) bmaar@d X8 iarpartisulaeby ribel sagrsvavaaetionlon the

I eRERRE0E Bf @ene?ﬁlf&%ﬂa APy aﬂ"b?é&n@bd}' dréﬂﬁcﬁfloﬁ 3.1]nonane
general fornmula: % (CH2 (1 S
for example) 1n a solvent such as an ether (fetrahydrotura

or ciloxane for example)
at a temperature of between -20 and 20°C and then of the bicyclic derivative of
general formula (III) for which Hal represents a chlorine atom or preferably a
bromine or iodine atom, by analogy with the methods described by Suzuki et al.
Pure and Appl. Chem., 57, 1749 (1985). The reaction is generally carried out in the
presence of a palladium salt (diphenylphosphinoferrocenepalladium chloride for
example) and of a base such as potassium phosphate at a temperature of between

20°C and the reflux temperature of the solvent.

According to the invention, the products of general formula (II) for which Y
represents a CROH group may be prepared by oxidation, in a basic medium, of the
corresponding derivative for which Y is a group CHR. The oxidation is carried out
by the action of oxygen, preferably in an inert solvent such as dimethy! sulfoxide,
in the presence of tert-butanol and of a 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 CRF or CF, may be
prepared by fluorination respectively from the derivative for which Y is a group
CROH 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 aminosulfur trifluoride
(diethylaminosulfur  trifluvoride  (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)]. The fluorination reacton may also be carried out using a
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Pin which Pis a protecting group and R, Z, m n and

R2 are as defined above or R2 represents a protected
radical if R2 represents or carries a carboxylic acid

-12 functional group, followel by the removal of the
protecting groups and/or foll owed by the conversion,
byfluprigating ags sudpes e Bnoropropyhdie ing (BhE D38 546her N-(2-
ar igbl 191,2%‘ﬂu&b@th?f>digmﬁﬁﬁhe.f ormula (I1) thus

obt ai ned, to give the expected derivative carrying

the radical Rl, R1, R2, R3, R4, R5, and, where
apPieoRbtaiugs iscamiddat 3f an drghtie spiveitaath aga tlddiiaakd sdlvent (for

till ' h . I P b
oremelt g PlectRehi g SR c eSS atol B by ether
t higetrahgéroturem didxdnatfyt esapgde)baraylempoeturylahbpteednoii§land 40°C
; S@Eet%%ﬁ%ﬁg{ bee)cWee-Bh(? afld %"Rﬁ 185 %P?%frtr%l%%ug H)ec gut the Iprocedure in

‘ groups are chosen Tr e custonmary groups
whassigert madim Gagert eoniragen ingadicallario not affect the
remai nder of the nolecule, in particular those
mentioned in the references_cited above. The reaction
medhepderiiativeseef general domayla (Hyifor Whight hds @ rarkany] geoup may be
acjrepdred eg okiRtiofl @F itat drv@pordige der adtive afra¢haral Fdrmulo{II) for

SaBERay 8 Tl SRkl hIRIR &7 Slhple wsing
( tEettasatuyd pefnangamats, opliianadigen i sodieralmpiredide sdlu@on (for example 3
t . - t .

L nBLPE LS Hody o BRGeAN b BP0 P Smaivel
whircthe [gtion eexabd whiprige dm the pragenge efrlsrethyl spdprige,fojowed by

grﬂam a{agitgfn bP FhNEmAc08chbYs ¥ahPaing, ti hdendrBtdRdst such as
escr.l pe

by Syzuki et al. Pure and Appl. Chem,k 57,
1 QhIP’I’Q‘E%l)%ne’T%@ebB’ééPliﬂBﬂd? &t GiEACE o GPPYeED T emd 30°C by
t hanaRipyprigts grRaRethbd degeaibbdtly DNSSHERN et al,, J. Org. Chem., 44, 4148
(qg§z§pylphosphinoferrocenepalIadiun1ch|oride for
e) and of a base such as potassi um phosphate at
a tenperature of between 20C and the reflux

t efpeE .aaéll{v%tiﬁés ‘iﬁhg/ §f§5vﬁcmpre &Pr r&gn&éﬁlsﬁttb?nl f ?16 derivative
i nvention, the products of general” formula I% for
whieakpining Aghipap ple end-postioROf] the daisTemgmplic geeymive Pfpgeneral
OXfod@dhjaon, i n a basic nmedium of the corresponding
derivative for which Y is a group CHR The oxidation

is carried out by the action of oxygen, preferably in

an inert solvent ch di ne | sulfoxide, in the
presence of tert-bdeE%fxa of “&;base such as

pot assi um or sodium tkrt- butoxide at a (ignperature of
between 0 and 100C. 3§.T riy¥ives of genera

formula (11) for which Ysis aMNgroup CRF or CF2 may be
prepared by fluorination respectively fromthe

derivative for which Y is a group

in which Ry, Xj, X,, X3, X4 and X5 are as defined above, with a derivative of

general formula:
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CROH and that for which Y is a carbonyl group. The
reaction is carried out in the presence of a sulfur
fluoride [for exanple in the'ﬁresence of am nosul fur
trifluoride 35 (di ethyl arniA®-sulfur trifluoride
(Tetrahedron, 44, 2875 (1988), bis(2-
nethoxyethyl)an1nosu| furOtrifluoride (Deoxofluor(r))
nor phol i nosul fQJ'FQ\r\fI ide for exanple) or
alternatively in the esence of sulfur tetrafluoride
(J. Og. Chem, 40, B808 (1975)]. The fluorination
react on may also be carried out using a - 13

fluorinating agent qggq s exafl propyl
di et hyl am ne (JP 2 039 é&% or hgggqg

chloro-1,1,2-trifluoroethfl)diethylam ne. The

procedure is carried o i R an organi c sol vent such as

a chlorinated solvent (for npl e di chl or onet hane,

di chl oroet hane, chloroforn) or in>aqQ,ether
(tetrahydrofuran, dioxane for exaan53 at a

tenperature of between -78 and 40C (preferably

between 0 and 30C). It is advantageous to carry out

t hi@ Wwhisk &d Be.emiand nagie jap definadelgi farmyla(honansr alkirgnresgats an alkyl

| NraBR%A! b&Hﬁlﬁfn)g frérg Thes d:ﬁfHo\ﬁaétbel@SpI@ferzgﬁﬁ%ét‘lll 1f Qﬂmeg by the
prepar e

1s a carb ro
bytebie aLe1 R PBY <t HE EoPs BB iy At DAePPErB, by subsequent
gesysatations skt aulstityentsost thé\kardlﬁlathé blSydie Gf'@ﬂhe@ilqbﬂnula (1) thus

Th(%bctalgx(h qgt ﬁ\%r{hé §x e%{ed'd%gv tive c ym% tﬁnga é%aiﬁln?‘ 1, R’2, R’3, Ry,

I oha
hyHrso%IPCH‘é'hSr@IalHPTQPna(ef mmceoahnf)t}@ motewlrzgmltdlml(S) still present in the
hydopxide), at a tenperature of between -20 and 20C,
or alternatively 15 by the action of oxalyl chloride
in the presence of dinmethyl sulfoxide, followed by

thlaheaddm&atm of u@@ cﬁﬁ‘vﬁ‘t@veg%ﬂtaﬂﬁn mﬂﬁhﬂlvlaarfh@&t bsﬂu&ﬂ of the

C di ¢
sufdriveftie (B8 4% ey qeCpet, ebglﬁme@ AT ot %@@3@9 such as
anlait;olgiyhlmnt kecttheylirdtilnodord@sferatide HtHiym Iﬁns@f&Wamideain a solvent

J. o hSs ag]s% teégl?yd?’c]‘léx?an fo}%zgr}lglezgt g?e erzictulie of begfyeen -78°C

derivatives na ensa
t handge0rGathy éond:ecﬁﬁt@mm n@w htﬂummmmtmrmngedmwsc twWitnthe ester

;J<f (I\él’bels%hﬁf,&itoi?&hb %aﬁ@ riséBi € a0kmPeRaIalor HeBIdM! @8°C and

The derivative of formula (III’) may be prepared according to a method described
in patent application WO 02/40474.

The derivative of general formula (IT) for which Y is a group CRNH; may be
prepared from the corresponding CHOH derivative 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 pressure (2 to 20 atmospheres) at a temperature of between 20
and 100°C.

The tosyloxy derivative is obtained from the product of general product (II) for
which Y is CROH, by the action of tosyl chloride in pyridine, at a temperature of
between -10 and 20°C.
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35

3 in which RL, X1, X2, X3, X4 and X5 are as defined

above, with a derivative of general fornula: -14 in

which P, R2, in and n are as defined in fornmula (1V)

and al k represents an al kyl -tadical containing from1

to 4 carbon atons, preferably nethyl, followed by the

5 renoval of the protecting groups and/or followed by

t hfgp;ﬂgbtausﬁ wer@fz/d@m& %b&ﬁ@f.;s%&tgp@pﬁ{raﬂmﬂiﬁg tBé diff@ent values of
substjtuents_ o .aromatj c bicycle o ener

f it e1Xy %Rl %daﬂa‘a atiygs i&?@er@{n@g@}eﬁéﬂ)éad (IIT) and of
deMaMathe/derivativesiofgendial foadiaqlIHRL, R 1, R 2, R 3,

R4, Rb5, and where appropriate, renoval of the
protecting radical (s) still present in the nolecule.

10T hkehéerfvativest o fogenefal tfdrenude (IVW)ahay be pospasidnbyn gorddehfutiomwith a

at .4- L5 the derivative (IlI1") is carried
ou(%e‘ijl\%mg?ﬁe%hgagﬁggﬁgst rong |ithium base such as

butyllithium sec-butyllithium or preferably lithium

di i sopropyl am de, in a solyven H uch as an ether,
tetrahydrofuran for exa e—,‘(f 22 tenperature of

bet ween -78C 15 andR, \ The}] condensati,gn of this

[ ithium containing derivati vviththeéter (rv) is
carried out in the sane sol venty _at a tenperature of
between -78C and OC. The derivafive of formila (reet)

may be prepared according to a nethod described 20 in

pat ent application WO 02/40474. The derivative of

genevlath fiendBlage §d defintdmbavs, eld K, issasalefnediim geRbkd? fareapla (TV)

mréﬁgﬁp@fr oﬁﬁ&'&‘f&&ﬁerﬁ%ﬁﬁﬁmndi ng CHOH derivative

i's converted™to I1ts tosylated derivative, with
whi ch ammonia is reacted. The procedure is carried out

25 in an inert S@AMEM,)spch=aHR, N-di met hgtth or mam de

or. di et sul f oxi de,, and refera under essu
(onceish Bl retisalses fiagee B gestam bab b b BhashR are as
andktfihed ‘abovel Mae pasgtineyis geferabllyi caeriddsownbn ahep@sdncof a strong
t he product_ of net al uc [),.1: which.Y is,.
Cgﬁﬂ;?’ bsn t fPeaﬁ%fél ?on‘rﬂgf %q%@& IE(%'ﬁt%ﬂor iagrel&)eir’n ﬁ%%r i 8)|‘aﬁne‘?le at fithium
a hg(tppoethylsig)ahide bert pvdighiumi@naprgin@pfor example butyllithium, in an
oot | or OV o A
RSB OLLH A0 O QNGRS JELAULRIPT: MBI or
t HHOXAEi vati ves of general fornmula (11) and (111) and
of

In the case where m=1, the procedure i1s preferably carried out by condensing a
derivative of general formula (V) as defined above with a product of the

dibromoethane type of general formula:
BrCH,-CHBr (VI

in which R is as defined above, followed by hydrobromide removal from the
product obtained by a method known to a person 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 (1) p. 99-106.

Other methods which make it possible to prepare the derivatives of general
formula (IV) are described in application WO 02/40474. The procedure is carried

out starting with an appropriate nitrogenous heterocyclic derivative.



Hal in the derivatives of general forrmula (I1l11). 5 The
derivatives of general formula (1V) may be prepared by
condensation with a der|vat|ve of general fornula:
Z--_ (CH2)" R2 N\P 10 (V) inl@hich n and P are as
defi ned above, and R2 is as defined in general fornula
(Iv) or (I'V), of a product of general fornula

Hakx {5189 fite pré&hFR16WD thexpBrimbitaipdral represents a

hal ogen atom preferably bromne and in and R are as
defi ned above. The procedure is preferably carried out

i Pi‘h?ﬁlt@ﬁ@alﬁm@ergfaua?ﬁﬁ gongral llﬁ@ﬁﬁl.ll ) ad’h(_mI) pad (I ubtgainad during the
al kal i tal, am de,..for exa . it hi um

5 i 9 SIS 4syPAing tralhe d¥entiop aks HoY anboitch fgpm part of
exﬁnmhembunylllthlun] in an organic solvent which may
be in particular an ether such as tetrahydrofuran or
20 di oxane. In the case where n¥l, the procedure is
pr Ehederivajivenet fosmubautV)nye doaeern |kmgwa (theeg masiteveengioned for

%gilefﬁén}gfé’reﬁéés iy 41)%“506‘%& "W@VQ)OYSﬂBS)’J‘ a‘i’lﬁo%iﬂso@ﬁe are

br onoet hane general fornmul a:
10 Br epmeyqgelyayplable. r?rmr@wnﬁ aresprgsentrer hekeyy lra%\?épenmental part.
fol |l owed by hydrobronlde renoval fron1the product

ot AEfeRted RGeS BRI hscd foPRLIEMITE Do b ddiCenist in

rreex’mndonhesc ror lledtdpgoiskndericBfomme oetin ajyn o@ragarfpnn which of course

9 9 Og/"ﬁhﬁj ﬂ% E)crng;é ﬁ(g{a'{hg Vé{%eﬁﬁ rfﬁiénﬂﬂ{i" ‘Phés%gﬁ)lng\}tr{l};) bE- separated

15 pr agsarding tocthelasyal methads, lsowgeladetsons $1@H¢mmathe Py ingpegticular by
degigfd BRQnlafo Ay dratyl m@h\ﬁ@rf@%ﬁ%ﬁqm{f @:@ﬁ%gﬁgﬁﬂﬂﬁo

carried 35 out Starfing with an appropriate
ni trogenous heterocyclic derivative. -16
The derivatives of general formula (I) can be purified, where appropriate, by

physical methods such as crystallization or chromatography.

20
The derivatives of general formula (I) may be, where appropriate, converted to
addition salts with acids or with bases by known methods. It is understood that

these salts with acids or bases also fall within the scope of the present invention.

25  Asexamples of addition salts with pharmaceutically acceptable acids, there may be
mentioned the salts formed with inorganic acids (for example hydrochlorides,
hydrobromides, sulfates, nitrates or phosphates) or with organic acids (for example
succinates, fumarates, tartrates, acetates, propionates, maleates, citrates,
methanesulfonates, ethanesulfonates, phenylsufonates, p-toluenesulfonates,

30  isethionates, naphthylsulfonates or camphorsulfonates) or with substitution

derivatives of these acids.

The derivatives of general formula (I) carrying the carboxyl radical may be
converted to metal salts or to addition salts with nitrogenous bases according to
35  methods known per se. The salts may be obtained by the action of a metal (for
example an alkali or alkaline-earth metal) base, of ammonia or of an amine, on a
product according to the invention, in an appropriate solvent such as an alcohol, 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
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Exanpl es are provided below in the experinental part.
The internedi ate derivatives of general fornmulae (I1)
and (1V) obtained during the 5 use of the nethod
according to the invention ar&’novel and, as such,
form Fart of the invention. The derivatives of

1

foﬁm an,( \Aecantaiaqnn ojedeoniilizatiotn 4% nere@niesy qfe pharmaceutically
ggle sﬁ@s{i thé&¥ anayl & hllaﬁtlds&ﬁeihqmﬂﬁﬁuﬁﬁhé@ﬁﬁoﬁm AIkAP metals

n eI Ci
ooy polnimy A FENG b rdEteuR s remesin, calcium),
exqamoniint 3hlt,paiet saltbtof i sitrogelenst imes {dthindideine, diethanolamine,

deyiv ves o ener I I I

e e iR e Bl lat bRty e i GPRR he, N
or diarethylétbanolannine.c h boﬁzydmuims,e digyiclohgk ylainmet, heNdEopsel -B-phen-
of sent i At rmy be

15eth gg]?ﬁ I'ng to t lg His‘t{(}g%yﬁfi?%ﬁ%ﬂ?ﬁ nown (ég ggﬁ&%g&nlne
s kbgnzbBydrylaming qaivgne, cholpigs angaung fysie, f‘élﬁmeaqh
chromat ogr aphy or by H gh Perfor rrance Li qui d

HPLC) erivatives  of enera
ForRae qtl)vg%éﬁé aﬁtfpwﬁéd YeRShneaffothg JRYSREN 455 particularly
pha@ive ahtibgtdtiatisgemtsch as crystallization or
chromat ogr aphy. 20 The derivatives of general fornula
(I') may be, where appropriate, converted to addition
salhsstudy belawiddmoostratgs thisbases by known nethods. It is
understood that these salts with acids or bases also

fall wthin the scope of the present invention. 25 As
ex@n| eAcHyity iy ivitre nTb%xmeéh%I efhdiBRionpR @ga wading in agreement

aCWH&H@N@@SH fisomhleaafidmBYs Beed EMd @IGchihAiRnSaH the minimum
d with inor | CIdS for exanppl e
'd‘lﬂg’ Rhprngedrat H%ﬁ% %d?’nﬂ’t?? rflth)es, nitrates or

phosphat es) or wWth or ganl c aci ds (for exanple
su t@a
o/ 554 B8 SRR BRund £ TFIEhE St faher n e
et fedlowsng Ifabh:at es, phenyl suf onates,
p-t ol uenesul fonat es, 30 isethionates,

enzylamine).

aphthytsutfomates or—canphorsut-fonat Eb) or Wit
G am-pasitive MEEC 1ia/ml pt2dhoyrst hese acids. The

eS| MadusMes @ seggnes al formula (1) |cargpy g the

gboxyl I‘aCII cal may be converted to @1‘335[ aLL salts or
SISO SR ts with nitrogenous cording to
Smwﬁmndﬁeém@mm per se. The salts may be obtai ned by

act1on. of tal (for exanpl ¢ kal 1 or
ga‘ﬁ%@%‘ﬁ??ﬁ etal) base, of arrmJnl6810 r %f an ani ne,
ML Sppeostaidt accordi ng to the invéention, i n an

p?rﬁg&fhgt er&®lgsgpt such as an al C)h?? et her or

an exchange reaction a salt of an
rmpmymur@mstarne salt forned precipitates after

(nOOSQJOQJ""OO""OQ.U):

ph&maﬁeﬁaﬂosmfg[egm&t% Hofigs solution, it is

_ oy =" L7 ..
. catarrhalis IPA151 sensitive <0.12-2

H. influenzae 87169 sensitive 1->64

In vitro, the compounds of the invention therefore proved quite remarkable both on

Gram-positive microorganisms and on Gram-negative microorganisms.

b) Activity in vivo



filtration, decantation or |yophilization. As exanples

of pharmaceutically acceptable salts, there may be
mentioned in particular the salts with alkali netals

(sodi um potassium lithium -dB-with al kaline earth

nmetal s (magnesium calcium, ammoniumsalt, the salts

of SAMEr defeYabies Hewed (a@tlﬁan@m apHpeEmediabt indersioasr e, mige with

tr Bfﬁ%hfl‘]ﬁl:&%h@%uréurs' E‘Sbﬁi il fifdes TELEBINEH BCand 50 mg/kg by the
lam ne, diis l am ne, N, N-

HIANEQUSARWE & Méhe ?Iélnrﬂ}team ne, dicycl ohexyl am ne,
N- benzyl - (3- phen- et hyl am ne,

N, N - di benzyl et hyl enedi ani ne, di phenyl enedi anj ne,

5 behbnyclDF AT GERTRE. toc il IYBNG g PRCUIg: svantageous
| ebedangs ofdthéie oy loxiditye Nond 6f fHeerethictsvaxhibied toficigemahatose of
fo ) r h vent.i are

parti i b U SRR Bl Gy I ol ouig ymice 2
beﬁdjwrmmnm/dfm)es this. 15 a) Activity in vitro The
met hod of dilutions in agar mediumin agreement wth

the NCCLS recommendations is used for the )
10 gefbpssi REAPEBISS omak said preAwsts, jandi Bieftosglts with pharmaceutically

COR&RPlabRt a@dz;Sar(d\szﬁ):s es)ﬁﬂﬁl@l% sl ubd) af mibldicafieftsamt ih¥i thdafent of
ar e

O GRRRRASy St Bl Rrbobine o BoBcEy cuamynesiive

Ft baaterieagnih peoticidarSn thua:eemséd:’&ﬁ}ﬁl&flmlsulls‘, Ismﬂﬁaé)st@;ilﬂllococcal
0 t ant

© S5 8o b s SR BLEL P S5 o

151 aemuraem APOREY 2uthrag, pliegma, Vla/ﬁxpohypmmntr\@sqrs)pammﬂuenza acute

I P@@%ﬁﬁg@%gﬁéﬂ:%gﬁﬁmﬂgmﬂ%ﬁ&%ﬁ%y%gﬁggéﬂéﬁ g& $n those caused

seR¥ FEFRIREPCCI 0% eBYTQCRCEli tr o, the compounds of the
i nvention therefore proved quite renarkable both on

G 0si % e mc ani sns G a
i ?E%s%rprg uc sn,glay N AT 1caments in t nﬁe tr atment of upper and
20  lower resplratory infections caused by Gram-negative bacteria such as

Haemophilus influenzae and Moraxella catarrhalis.

The subject of the present invention is therefore also, as medicaments and in
particular medicaments intended for the treatment of bacterial infections in humans

25  or animals, the compounds of general formula (I) as defined above and their
pharmaceutically acceptable salts, in particular the preferred compounds
mentioned above.

The present invention also relates to the pharmaceutical compositions containing at
30  least one 4-substituted quinoline derivative according to the invention, where
appropriate in salt form, in the pure state or in the form of a combination with one

or more compatible and pharmaceutically acceptable diluents or adjuvants.

The compositions according to the invention may be used by the oral, parenteral,
35  topical or rectal route or as aerosols.

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 1s mixed with one or more inert diluents or adjuvants,



b) Activity in vivo -18 Sone derivatives proved active

on experinental infections of mce with

St aphyl ococcus aureus |1P8203 at doses of between 5 and

50 ng/ kg by the subcutaneouslPoute or by the ora

route. 5 c¢) The products according to the invention

ar 815haast SUETPSar lRGtosR| 0B AlaEche dligse GRERRASHIONS fMaYK 6PIPTighsubstances

t 0%ihe} than mtsoffoi féﬁmﬂm@dyqﬁ&q&ﬁh istéH @8l thaphleSiuny S@Brate or a
the dose o t.he subcutaneous route or by

th@”@ngﬁp%E@énggWV%%lgide%ﬁn1nlstratlons/day) 10
These properties make said products, and their salts
5 4 8 AP TSR ol BRI, P B BSgons e
coardl phonscodicsyl igepiebls] tsuspensions,0emyswsssybumsughd  elixirs
ab%ﬂtmmﬁ ?jl‘qn Cﬂl‘&él?] ISM&') ap %tt& r(J) Qﬂin pﬁﬁx{s& Q:ld Oflltlons may
st aphy

those caf st aphyl ococcus,
se@lﬁ@ d@mmsef%@stance@r othgr éh%bdslumihl tapample Wettmg products,

St apbREOGHAoriRyLder ma, septic or 15 suppurant
wounds, ant hrax, phlegnons, erysipela, primtive or

10post-lnfluenza acute staphyl ococci a,
br Ohe Wﬂﬁ)@iﬁi@ﬁs afor Ppdremenal Yadsupigtiatasn Qﬁt@ b@ndtehl’é tsbmﬁsns or
cause t ococc ent er oco
PR iop s SER LA iR SR BN s MatEE e RP TGRS biYcol, a
uppeycthpldne gbydod),mwgetMcpmula,t m yartribac t olores odansgdidogsters for

g?gﬂ%@§gig?*§m?§ arr ISHﬁ he SE%Ject obﬂéﬁlﬂi&ugﬁgaannmn

15 i nydinrangn in Bartlﬁéarew@ﬂ@g,aﬁ@@nlzmg, mwlplémﬁm@eamg ppd stabilizing
paaddnEul ar nmedi caments intended for the treatment of
bacterial infections in humans 25 or animals, the
conmpounds of general formula (1) as defined above and
t h&he stgphiantimc endyi dal tarriad crptiabbeesal ‘tvSys | for example using a

_ﬁ)_ﬁé}icltecr}gkgﬁal Ii‘ﬁt\elzg %eflr(?_r ed%ngg)r oL I agng e%/ I;;|réay a?so be prepared in the

20 ph’émma@fe&!cmlc ablid @npmesltlomwhmbnnay bt rdgpsalved 30 theetisie of use in
?nﬁeﬁre%’ﬁéidrtaii& SthefLtEAR B 5! | féﬁh&? according to

he invention,” wnere appropriate salt form in the
pure state or in the formof a conbination with one

or Tﬁar@nqswmhs biog epttaphamiakatior ahdy RCABPtSRhPle creams,

uvant The conpositions according to
th@“ﬁﬁV§%3F6WS §mB%§ﬁsed by the oral, parenteral, 35

25 topical or rectal route or as aerosols As solid

Co*ggé) . @PQﬁﬁogsofqrolregéal ggﬁ%l‘[&tlsattloﬁt Arg rk’ugﬁcrk V\EAT%;[ rQ&al capsules

In Ca
gr Whisheentajng 1q @f&h@orb@ @)9¢twedngredteme ea@m% Web achoa butter,

semisynthetic glycerides or polyethylene glycols.

30 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 aerosols intended to be directly
inhaled, the active ingredient is finely divided and combined with a water-soluble

35  solid diluent or vehicle having a particle size of 30 to 80 pm, for example dextran,

mannito! or lactose.

In human therapy, the novel 4-substituted quinoline derivatives according to the

invention are particularly useful in the treatment of infections of bacterial origin.



according to the invention is mxed with one or nore
inert diluents or adjuvants, - 19 such as sucrose,

| actose or starch. These conpositions may conprise
substances other than diluen28; for exanple a

| ubricant such as magnesi um stearate or a coating

i nTbadesestdpperd eprthe cesiead efétcisnand e duratipmgf dhe treatment. The

COARAS {i1PSteinThe T HoRGBIWHiSH hathdes e Bpiophateccording to
used sol utions which are pharnmacCeu |calléo?ccep ahl e,

h
sulliserralmens, acearding ioribe aggritpweight the degres of tsrinfscHpmgnd the
| ngfher fhclodeiesifitush@subjedt @ bO tread abéneralB), the ddies gre between

co sitio ma al so gonpri,se substances other than
5 Gy PoLae e 3¢ Bl aHBICP ORI L BF JciFS Pe Sy dhe il gpute or
f | astoreemdgG0 miQndNe gbypiasintraveansus mutgpfor antadulal
adm nistration may be sterile solutions or enulsions.
As a solvent or vehicle, it is possible to use water,
pr dpy fadloaving gramiplesailluptodty eethpdsatrmns gegarding to deinudrition.
oils, in particular olive oil, organic esters for
injection, for exanple ethyl ol eate. These i
10 coahdshiquidsempasitian dyerdsd: for parentesd]) usg dmpgepargd according to the
Papkal tcBhiqWe hbipgisingsot oni zi ng, emul sifying,
di spersing and stabilizing agents. The sterilization
may be carried out in several ways, for exanple using
a eb@ete[(2B)-8qRcaliflhédotgtenyl)y irradi ati on or by

heat ing. red in the 20 form of
sterT?gnggﬁﬁﬁ33%%%%%@8?@%%&§§5§h may be dissol ved at
15t he tuimeliof-yispropyllpyrdidihe3wat er or any other sterile
medi g boniciaRigect ion. The conpositions for tppical
admi ni stration may be for exanple creanms, ol it nents,
| ofi GA4CO8%- - aer030t-3: 25 The -conpositi-ons-f ords%etal
adei BosiufrAtiydeskidé €. SUpPosi.tories. or. rectal.  cangukasss
mhicSYcoqtain in addition to the active ingrgg}ept,
ex8i Y AFRIEr WCHOR s~ cocoabut ter; senisymnt hedi < M
20gl ycerides or polyethylene glycols. 30 The
o10) Si-ti- ... = . i
o T oikE anifKi0n SPell el 8300 R e oo AL o the
st epyal techwique, icomerigingsol i d conposi tions di ssol ved at
the time of use in pyrogen-free sterile water, in
saline_or any other pharmaceutically acceptable
venigﬁéf3ﬁﬁpnh é“?$P%MHB"P P of dry aerosol s intended
25t 0 belpiopeltit[2-(2ibiduethphtdg- active ingredient is

finely.dlxided an opyi ned with a water-sol uble 35
so|i§%§Pngﬁyﬂ%?n%8ﬁP§?é having a particle size of 30

to 8©arhpx3f1'rg:rac'gb(.anpl.e..dext..r.a.n, .................................... 500 mg
8 GIUCOSE...oori ettt e gs 5%
e Sodium hydroXide........ccoocoiiiiicinniiiiii qs pH = 4-4.5
30 o Water fOr INJECTION .eovereereiiirieeiciiee ettt qs 50 ml

The following examples illustrate the invention.

Example 1
35  (%)-1-[(2F)-3-(2,5-difluorophenyl)-2-propenyl]-3-[3-(3-fluoro-6-methox yquinolin-
4-ylhypropyl]-3-pyrrolidinecarboxylic acid:

14.2 cm® of a 5 N aqueous sodium hydroxide solution are added at a temperature in
the region of 20°C to 1.25 g (2.336 mmol) of methyl (%)-1-[(2E)-3-(2,5-difluoro-



manni tol or lactose. In human therapy, the novel
4-substituted quinoline derivatives according to the
invention are particularly useful in the treatnent of
i nfections of bacteri al origi’ﬁ1 .20 The doses depend
on the desired effects and the duratlon of the

t r BayBr-properyl]-dd 2 «(rilugre--ragthenygupe intyoRseayd-3nhi ch

he Mﬂﬁﬁecﬁi‘b@kyl@&ﬂh%ﬁluh@h@n as ehf Gif Abxhfe. AfRe stlmng under reflux
accor di n e, the

tr nt
deiF eld Spupndi ArastOR JRedHE £ EonesEEd (e pigmess. under reduced
s pﬁl@lss‘ulr@ (2.9 kPhpts gisvje ex:tesidne bﬂnt}r mtak@h ufsdnettadrhy of tdeonitrile.

5. Rgt T sahrrgng é‘gg? Hour ag aQC%gertaﬂ ée gxr aCt f g‘eC Q{%ogx\%g%%sohd n
4091Spglsmndls ﬂltzragl bysetdhmthx tw»ca\'/’smmuﬁ acomnénfecanda;hen dissolved in
adgy E 3 If‘%atfep' HMHEo MR ﬁi}@)é“, % &‘x%h %gh}chﬂ)%% acid to

accor tO the 1'nventi on. oSI t 3
i ng enhlje\di yeoin she apgier a9f Gsk apd tﬂsﬁ@pﬁcﬂr@ateacwh diviee 28 cm” of

t h&li:h!é%iﬁéthéréc rRb gég%nllccﬁfﬁ@éé ﬁb'&gmbmed washed w1th tw1ce 310 cm’ of
E ) Cgat_e%g 11¢d l%l[g:ro agh ﬂxpg%,aogi}gmgrrr]l sulfate ﬁﬁere dy concentrated to

qudlryﬁbssnmﬂiey Irédlme@@yés]swr@oﬁ Ith)’lﬁr giveal.bexgy bf Q:t)‘alﬂ[@E)-?a -(2,5-

10

. . pyrrolidinecarboxylic acid,.in Ihe form of a.yellow solid melting at 77°C.. .
: 1H NMR'(BOO MHz, (€D3),S0-d6, 895 ppmP .50 VAR 10(>ﬁhd%); 225

15 (mt : TE0); 2648 (brpad dyJ 8 Hz gD 257 diti: e 296 kbroad d, J ='9 Hz -

lH) -3.07 (broadt J="75Hz: 2H -3.21 (broadd J=6-Hz: 2H2 394(s

3H),

ok a0a Oy%é%aadbﬂw&i B! 18R G .20

t eGpli gie.9 Sanps SHNGIH), 7.35 (4,1 =3 Ha lH) 7.39 (dd, J =9 and 3 Hz :
E fggfi/q’ ]m‘{"ﬁ?g %gggﬁ‘g uﬁ(%:]g%*’?e% 88 (BiBad s : 1),

20 suClaﬁyﬂi@t(h‘yH r phol i ne-2 carboxylic acid

::.E’.(%n.’l.ﬂ?? gs pH = 4-4.5 30 Water for injection

Exambple £ 50 Ml The follow ng exanples illustrate

g o) 3 (5 ST o ony e opensgh 6 G-
- T e @oRy QB WEKIPYALI-Pyrrolidinecarboxylate may be prepared as
described later in Example 2.
30
3.92 g of potassium carbonate, 1.03 g of potassium iodide and then a freshly
prepared solution of  2-[(1E)-3-chloro-1-propenyl]-1,4-difluorobenzene
(7.34 mmol) in dichloromethane are added at a temperature in the region of 20°C
under an argon atmosphere to 2.171 g (5.67 mmol) of methyl (+)-3-[3-(3-fluoro-6-
35  methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate dihydrochloride n
solution in 150 cm’® of acetonitrile. After stirring under reflux for 20 hours, the
reaction mixture is concenirated to dryness under reduced pressure (2.7 kPa) to
give a residue which is taken up in 200 cm’ of dichloromethane, washed with 3

times 100 cm® of water and then with 75 cm® of a saturated aqueous sodium



4-yl)propyl]-3-pyrrolidinecarboxylic acid: 14.2 cn8 of
a 5 N aqueous sodi um hydroxi de solution are added at a
tenperature in the region of 20Cto 1.25 g (2.336
mol ) of nethyl ()-1-[(2E)-3-(2,5-difluoro -21

P P Eﬂ%lp)ge éo ﬁégﬁgﬂ%%ﬁgﬁ@hqmég i) cjrpﬁdo%\sgr a]nhycgous magnesium sulfate,

Py filteted dhi) @6 a¢daexield taldeyriess eledtdduded preddure (B7@Pa) to give 2.6 g
di oxane. After atl rrllgg under,. ref,|l ux or .16 hours

t h&! r 8¢ P1ABRC 8 SonRiHisarh Rt FRRdomRRy (ehent
r edvdeltbxame/ethgliacetat (171 h?aMutm:)]g iAfier aoncesiratueg thhifrebtiors under

5§ SRRy #0107 Bl n26S) POLL b7 2B BpL B gpen

or éf[ge(Bstblorcd6+methexbspawéme43yl)lsropyll]{3ep)ew11dnnms®dxyhmh are

tvv|0{;§l n%d‘ix‘?ﬁm%nﬁ%?% gn&(,lohe and then dissolved in 55
cnd o

phas is then acidified
1 NIRYMRoGROMFE, fe @zﬁ% d6a prPpEY ufomnl fhido deifi G o%H) 1.81
6- mﬂnQH§ ha?ms et I 8y, exd3oMd, 1 = 9isagz 2QH9,MBo@f2.40 to 2.65 (mt : 2H);
as re.,Go
?Lbéoﬁdmf?f#“?%ezceﬁ?b sehilbirad o] b SHE pibed 1Bar = 6 Hz : 28
anhyﬁr(@ussmagﬂés(sumHsulSﬂat(ét Jf;t 16.6rand GaHd : ddf)c 6160r(Btoad d, J =
L0 16 SMDER Rl S GO RLARTY € ol Pachs KBH, Baf7 R 0,7 -3
d| de&ﬁpﬁéﬂ%ﬂc) J2= %ambéﬁlf.l J1H)37.4p (ddd, J = 9.5 - 6 and 3 Hz : 1H); 7.96
3- (3714 991,07 ”E%@%%Q&‘hn‘i’iib” 4-yl)propyl]-3 -

yrroI|d| necar boxyl acid,.in the formof a yellow
15 solEIdn/#eMM‘é %@é CO&CHMQ {%30639%52*)( CD3) 250 d6, 8
mppn) 159(rrt: 1.81 (mt : 2.25 15 (m

i o S S Sy T R ¢ e

7. diddtorometHine BaP be phapasd id 1he.]foﬂoﬁlrigzmam%H) 3.94 (s :

3H)A ioé%7oﬁ<f8 e 7o. @ xr?ﬂng:ﬁ) @f}# 1wl %gl%ge @El Io%bg Wj&nol) of
209 @era:mgnazoga le70 cm—|)of chct;@rc(r@eth@ne—al:g added th) terfpeggure in the

(dgegﬂn ‘OED92G1’@d vhdEl anlﬁ)gon atﬁlgs;(l'l&e t1=)H)l 25 2@ 34 dmm!)])‘of 2,5-

gbr oad H);x 3
Meldr,@)}orocmnamyl alco ol in solutlon in 130 cm of dlchloromethane After stirring

( ) dr- {0 dmute3; (hg,réacﬁbfl Inumue@hetm&e)& or NbOPeinyrdd @adsImdIhe solid
"y PR Dt 2 ol PR e Pl ipsted with 3

25§ ntinEsdifptm’ 2f vwhet&hepirgatic baseyls dried over anhydrous magnesium
(D kutkark () -fiteréa Y09l eAGAY ' dr 2-RIBPERHlols-Ppkcbensh]-1 4-

ne@k@é@i‘éﬁﬁnﬁ@q (#34-nymppvdpch s immsdiately perdmsdbis %Wmﬁeﬁep

may be prepared as described later in Exanple 2. 30
Methyl (£)-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-
30  pyrrolidinecarboxylate dihydrochloride may be prepared in the following manner:
8.117 cm® of a 4 N hydrochloric acid solution in dioxane are added at a
temperature in the region of 20°C to 2.9 g (6.495 mmol) of 1-(1,1-dimethylethyl)
and 3-methyl (+)-3-[3-(3-fluoro-6-methox yquinolin-4-yl)propyl}-1,3-
pyrrolidinedicarboxylate in solution in 20 cm® of methanol. After stirring for 4
35  hours at a temperature in the region of 20°C, the reaction mixture is concentrated
to dryness under reduced pressure (2.7 kPa) to give 2.38 g of methyl (%)-3-[3-(3-
fluoro-6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate dihydrochloride,
in the form of a yellow solid.
EI m/z=346 (M), 315 (M-OCH;"), 304 (M-C,H,N"), 204 (C,,H,;ONF").



3.92 g of potassium carbonate, 1.03 g of potassium

i odide and then a freshly prepared solution of
2-[(1E)-3-chloro-1-propenyl]-1,4-difluorobenzene

(7.34 mol ) in dichloronethah%3are added at a

tenperature in the region of 20C wunder an argon

at nosphere to 2.171 g (5.67 mmol) of nethyl

() 13,1 IMrhSthlyletton - @nd5 3-methyl  (+)-3-[3-(3-fluoro-6- methoxyqu1nolm—4-

&@HP%% ?H!);H-g(’l} edl‘%ﬂ{jﬁ‘g’k# Wﬁ?%éége@h%dgg?ﬁrgﬂxxmg manner:;

acAtsotuttonloIf .23 (8e279smmroﬂ)| ofgl - (Jlnudrmcthjflletbyl)famd Pethyl (+)-3-(2-

5 é{r éen lﬂ?é é{)%%?lg dl%gl g;lb?);e( ;aﬁerlg%(océ’;{;f E&e{tﬁbgﬂohﬂan is added at a
re@nmg@nwm mhthegreggmen? W3Ci nnd@Oag ri3gerf atmosphere, to 24 84 cm®
@'2' "Ame )hﬁxﬂs 0. th%?ni@nt & §-B1§Ng@9001'9(90 gsf 1 JH@ﬁa%"e/THF

en W't a saturate agueous so
c hf\gﬁi bratias |t regpfionTREgieda di temperatiEe F%thGrTP&léln & p°C and then

anfitEihg B IMARE s Lidinpetahat & thefrbgibg beglocam@ 509 g ?8 279 mmol) of

10 ¢ co §1ent r_g_%g)é (ii}b(yness nder reduced . f
uey-gi MERPXYGPINGHANG ph AP B P "‘F’s Oﬁl}F‘F?hYQEP uran
byarfd thsi 5 QM rg@d8d airaph v f pethspdurh phoswlaieoindX)a]@J £(0348 mmol) of

?fg&@t %pr?s &,r]]l d %Ys(ésh&@}]oap}ﬁlé)%rroc%ﬂgp%ﬂhélﬁ};ﬂ th i‘]‘[%ﬁ%, pre added

() succgssDEdy- 3\ftex, Birdng Ieroi@pbhemyat) the- rpﬂgpdﬁlyp?rature the reaction
3- Inixthrs lfs O 28d 'ﬁ?énhﬁ’%éfng bR ‘@éll%mﬂle)@m@ls] m%eﬁ’x’\lﬁfhoﬂ times

dlnecqr oxylate are obtajined in the form of
15 oi #3 ony afvietraspdrolgD- T@a@r}tzﬁe igghers copeempifed tor s under
1 AAuéed Iprddufent(2.7 13H).; 111681651&118 is 2den 2p2@/1(hm100 km’ of

gl’gﬁloroq%]q@eggaf}bed v&H}%B é]@s:?;) cm ﬂ_ﬁn w§t§r4 Q ﬁxg %(?E:rjl of a

= Satiratdd aqu2tms s&dikd Cllpride solitiolr. The Hyrgadic Gthaés is Ided over

grﬁlggtsoam ni@e%gmgsﬁl%gt ?ﬁgrea_ﬁﬁﬁ f%{l?éﬂ?ragéfm? dr)?legg ’unger(}gduced

20 (spﬂesaturq 2] 0. ® givd %78 pf an arpjee pilgwhicl, isJpurifisdrpy flash
éhrwﬂatoéra%ﬁy( went: 'c]fgloﬁéﬂng’/efﬂ?/l adetdd ; (773 4%1 (\%ﬂgne)]] After

8 gglceng%%ghe qalc;tlﬁq)ns qlgg?gedﬁgeil__wggsu(emﬁ)9 g 4)§g -(1,1- dlmethy]ethyl)
( WCI—B-B}metb@B ( COKHEF2)[3- (Thﬁoﬁﬁliuﬁetm)qﬁmolm 4-ypropyl]-1,3-
2 bR RSOl B Bl v gL ygabenzene

pared in the
25 f oI mw«srfaﬁ*a,ewo (M-€aHgh) 346 @BOKJQEHBHEO‘( O 10H 1ONOF ).
of thionyl chloride and 1.08 g (9.07 nmol) of 20
benzotriazole in 70 cnB of dichl oronet hane are added
at 33 Twasprdapde-Griacthex qymoling gpay, befproared @gepsdingntoathg grethod

at gRsHP&T i patedt dpplicattbr W.(Bd2/a0d14) of 2, 5-
di f 1 uoroci nnanyl al cohol in solution in 130 cn8 of

di chl oronet hane. After stirring for 10 mnutes, the
30 rea{ct Jldmmethytiethd) i s fi lahér ed oBd-miethyB si nt (eir)e.ﬁ(lgbmsnyl)-l,}

SR R0 e DR G 2Ry ©
12.23 cm (12 23 mmol) of lithium bis(trimethylsilyl)amide as a 1 M solutton in
tetrahydrofuran are added dropwise at a temperature in the region of -78°C, under
an argon atmosphere, to 2.55 g (11.12 mmol) of 1-(1,1-dimethylethyl) and 3-
35  methyl 1,3-pyrrolidinedicarboxylate in solution in 30 cm® of tetrahydrofuran. After
stirring for 0.25 hour at a temperature in the region of -78°C, 1.486 cm’
(16.68 mmol) of -2-propenyl bromide are added and then the temperature is
allowed to change from -78°C to a temperature in the region of 20°C over 1.5

hours. The reaction medium is then hydrolyzed with 10 cm® of a 1 N aqueous



25 tinmes 75 cnB of water. The organic phase is dried

over anhydrous magnesium sulfate and filtered to give

a solution of 2-[(1E)-3-chloro-I-propenyl]-1, 4-
difluorobenzene (7.34 mol ) -whftch is i mediately used

as IS in the next ste Met hyl

0) hxsdrP@l?rzc peid c?PB‘“Gmr?é‘flﬁgS?}/ geRaBITpRd Ao Firep aypserp vgdergrpduced
pYﬁItre%lulr? (DR &BED Dl @n@ertidiy %rl ga&biﬁs QUpl Ehe5 TR’ F @hﬁpﬂfe&@e The
in e C 0

o PR D el Py eetbtatiohaf Bcasiey oy Waddanitnds gm’ of a 1
t eN‘pﬁ]l&bwsr hydrochilbec raegi solutddn, ZErhd o véitg {1l BRide IO’ of a

5 O sebbtfL RN BEbon SR, Uik oy gyt s

pysulfakd, dilteredi andrtbcrxyd)rlcanteatﬁd1t(BckIyut:ssamdlenreﬁ()ce:d‘rﬁessﬁlre (2.7 kPa)

”e{ohgﬂ@b 5 gfafe{/elﬁw i \R}chfl Q$ p%lg?df\?}gﬁﬁsﬁatc mat(?ﬁr aphy [cluent:

terrp ratur ere reac

i scxcdhesane/hdacetats d UmﬁHeAﬂPéme@F%H@éb@ fractions under
( 2reﬁul‘éﬂ eisﬁreg D8 2o ﬁﬁ(El-@fmé‘fﬁ&l@iﬂyl)@mi%‘ fdthyP (:t) 3 (2-propenyl)

uinolin 3-pyrraolid
10} ﬁ;}rlﬁwh 5 AbORYgte aaeobta%ﬁ it 8}%06? c sw%
soCII oh/z BB7 oMMsAﬁ A7MMEBD 52 IMMISHR G, HRR 4 ( M C2HAN)
204 (C1l2H11ONF). -23 1-(1,1-dinethylethyl) and
3-nmethyl ()-3-[3-(3-fluoro-6-nmethoxyquinolin-4-
yI 46t dgyinjettiyl@hply and Bidethgldl, 3 qybokginadiearrayylbe may be prepared

ﬂé%hdvﬂ l 1 ow ng manner: A solution of 2.23
B “’;’&1 1, 1-di methyl ethyl) and 3-nethyl

15 z>f @%hb‘ﬂ@ﬁ}ﬁ 9nd1thsn AP A ¢ lrféﬁrlt}’éylkfbwaatﬂée innsoggion in
C ”@O e’ bﬁ&l&ﬂl?ycg%&ﬁwegdﬂe b&c@ﬁ%@y é’dde@ at ﬁ@ém]%rﬂh#br 1% thé‘reglon of
A, % 05 ASCTD. L0 A BRI o] 10

( Qphmlﬂmeccynblomi/late&nlsbhmmanm/SO'IanB of/%ﬁct}&dsrohﬁ&tanl gAftél&tlmng for

X ratyre d egi on..o

r eg& 1#31?5 ryt :I qgl%ﬁér%%u e 1§nﬁz§ g'(g fng{)%e{;hg?aeragtm l’{l]ﬁ(g]re is

20 r e@cgwsmlyzgi@sheﬁ wub @tlmgs Zﬁgcrmr@lf)wajer a@d 50 cm® of a saturated
3 §ddé9{i§3 sé’dlhl‘ﬂd l@nﬁ@tsgl‘amﬁqu*m |o'ré¥§nd %h%ésgeﬁ’xgéipﬂvérn i drous

tet rafy rofuran and t
of mﬁ&@@éw W iptso fHivaece aaﬁdthen mzlcelt{a@e 4<s driraesy mder reduced
Pdﬁe?&(ﬂlﬂ@@ 7 kPa) to give 3.08 g of a colorless 011 wh1ch is purified by flash

i ERPBACHEP Sy (o Stbods RDERBEEIVEI S 161 ot i) Afer

25 f ocormentMmgsthafractlrmlsnerﬂbmcdtdenm&smﬁn é SSthef i €hdtdimathylethyl

P S P AL e R DG BB 3Red B W Thoh of {oloress

te?lllahydrofuran The filtrate is then concentrated to

dr gneys 24m GWNHP? 380 eNTIP EBAUMNIR - C ER 1 74 IMﬂ*t@ﬁlg.ue

Is taken up with 100 cn8 of di chi or omet hane
with 3 tines 40 cnB of water and then with 50 cnB of a
30 saMertal e8)-Rpuedlidinaationylacihay belprepatedtin . folling manner:

0 P30} § 8% e P cUBL T BT TS0 o
r e@ngcselgcesswe]y added at a temperature in the region of 20°C, under an argon
atmosphere, to 5 g (22.8 mmol) of methyl (+)-1-(phenylmethyl)-3-
pyrrolidinecarboxylate in solution in 100 ¢cm® of methanol. After stirring for 3
35 hours at the reflux temperature, the reaction mixture is filtered on Celite®. The
Celite® is rinsed with 3 times 20 cm® of methanol. The filtrate is then concentrated
to dryness under reduced pressure (2.7 kPa) to give 2.5 g of methyl (+)-3-
pyrrolidinecarboxylate in the form of a colorless oil.
Cl m/z 130 (MH").
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20

25

20 pressure (2.7 kPa) to give 5.7 g of an orange oi
which is purified by flash chronmatography [eluent:
cycl ohexane/ ethyl acetate (7/3 by volune)]. After
concentrating the fractions udder reduced pressure,
2.9 g of 1-(1,1-dinethylethyl) and 3-nethyl
()-3-[3-(3-fluoro-6-nmethoxyqui nolin-4-yl)propyl]-1, 3-

I e
pyM@ng\;,vl 3. P@Qgﬁé{ghﬁém&ﬁh %ﬁf&dﬁ@c’ Bg%%&aten E{B ’bg Zﬁsr@ﬂ)é?éd 3n the
( HOWWCQM (CL2HL1ONF' ).
3-Gh1ped? @ 758emti et gy epac ey adﬁdi1§@Me@ﬂr(ﬁfvﬁ@e’iﬁt@temperatme

di ng t d d b
o hE aPloh Sads] gk n 4855 pasohett, B 5l g (11 yomol) of

andetﬁyhetahlwﬂaté t)and- (22.97 openy(1)5.8, 3mmol) of N-butoxymethyl-N-

PSRRI RERIpAAHBAE (RRHRSs BASHELES sgluiefip gap om of
b| d;@lulprommﬂlrwlles The r3astrbnias asryaeotidrend; wafico rstlrrmg for 4 hours at a
t et%ﬁl?@ﬁéﬂfré’flﬁ’ }?enregfo% ﬁ%@ q50PYE g&a%ulﬁ ctaﬁngtreaa{rU raﬁdécf1 After

egrLon o an argon at nps
2 %@@g forgl SI’ZmFH‘?éIa) a fmper Qtﬂlre]_mdb?réft&ﬁf} ek 2{5 G tl‘@g\r@acgloggmxture
mess @M&ce@sﬁel?Wa@Eéd dithadimad DX YhAbe wiafer 984 UBD @’i IT a3hturated

o S SBLHT i oS e P4 S5l Hiyrons
( Ifiagifesimm|shlfate, {2tepado pmhytherb reonteltratade tcadﬂszmbsandldbh a@aduced
edGIP g’f 9"1&5)6 t+1 eg1v§|ﬂ6owe8{ 5%?0%99(91 v{;l‘ggﬂ Jd f%ﬁlhléy flash

nperature in
r ecdeomatagraphly Gehuprss: tch@nhmm/olhyk ecetete t(gratient rf@nmﬁ/?a td 6/4 by

N \Qﬁ&iﬁ@)‘;}sAﬁer ?c%néeﬁ%eﬁ@ltﬂé 'ﬁcacﬂ&'lsduﬁ&’el,rultelclﬁ&daﬂﬂzs§d?§n24 5 g of
concent

at ed hr ee uarters under reduced pressure
( 2methylgh)-1- éﬂhénﬂaweam BYBOHEMeGHKAR Ve pr %ales%ﬁanb?he form of

et&yﬂkﬁm@mate The organic phase is separated by

adieBue o e RN, L (G Do da fBefinler

and twice 20 cnB of a 5 saturated agueous sodi um

U P B e by e A e B OB RO R Tmay be
uﬁ@é?arﬁ(bdﬁr@é@nﬁrt@éh@ﬂ@ﬂ(oﬁ desrpagd by degfloy & - zK@te@ﬂ ofl., Imai, N,
yeALiaWa ok ! cibh. Ghdr. Biifogs§ 3 Pok! ash chromat ogr aphy
[eluent® cycl ohexane/ ethyl acetate (7/3 by volune)].

After concentrating the fractions under reduced
prEsaupk3 2. 23 g of 1-(1,1- dinethylethyl) and 3-net hy

() nan(g Rl oRen(yfl )1 (mg%%_é 593,1 u ﬁog eny %Ia({a%g% g?lég(éaﬁuoro 6-

AReEC nt he fo
( NNHWYW@Ilélhﬂ-lyl)pmil]@mmmhdmﬁe@)boxyhc acid

i {h7 &P%ﬁ?gW&g}e?ﬁg Qog)f(lm h?dl@?fd@%blutlolr} greaardggd at a tenﬁ)erature in

btlh &ﬁl?fgofh%ﬁetp 00333 rﬂé%aﬂmtoﬁ.%ﬁhﬁ?r&mlﬁr@eraﬁdlefva@ﬁawry) of

30 4.848yD of di -t ert-f(uE}-$L(2 i diBuOOPHER)-DpEHetyl] B 3L (3-fluoro-6-

35

methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate in solution in 3 cm’ of
dioxane. After sturing under reflux for 48 hours, the reaction medium is
concentrated to dryness under reduced pressure (2.7 kPa) to give a residue which is
taken up in 5 cm® of water and 5 cm’® of dichloromethane. The aqueous phase is
acidified with 5 N and then 1 N hydrochloric acid to a pH value in the region of 7.
The organic phase 1s separated by decantation and then the aqueous phase is
concentrated to dryness under reduced pressure (2.7 kPa) to give 0.067 g of residue
which 1s purified by flash chromatography [eluent: dichloromethane-
/methanol/acetonitrile (60/20/20 by volume)]. After concentrating the fractions



30 cnB of dichloronethane are successively added at a
tenperature in the region of 20C, under an argon

at nrosphere, to 2.5 g (19.36 mml) of nmethyl ()-3-
pyrrolidinecarboxyl ate in .sol26tion in 50 cnB of

di chl oronet hane. After stirring for 20 hours at a

t enpdaraediced ipnessirg, PO§P @olod baige solidhas olaimtd wrhich isttaken up in

i 55%91356{(3"\%%21? iag@ |5ycﬁ’1\ﬁ§hﬁg:h .I'E)lii]le&lahé.g@% E% @;@e Odfqgéé@{seﬁhase is

and 50 ¢ i saturate aqueous ( hl ori
soPgiupted to THatha 8 hiNcaqueeusesoding hydigxige splulinmyidieagyeous phase
?W%ﬁﬁbﬂw’g Hifiﬁﬁttghicef ig' t@P ek @Mldrbﬁlgt}fégaf??& r&gﬂgct jases are
ryness under redyc ressure .(2. 0 gl'v .

> g Epmbingsd) Weshed 1BY § cupiof VA gﬂéff Pvg&ngydmpﬁgwgneswm sulfate,
Cc hﬁaxmﬁoagfdapdmcfeheﬁtuﬁ no : droyesk Qhﬂ)&ﬁ@&ltﬁﬁ@)ﬁfres@ﬁx@t @& 2 kPay 4o give
b | u . After 2 t Lhg~t he fragtjons
Q' e Gk gl s 7 of TUTER, 0 5 nnctopnefi speay p-3-C-
andlugron@triefoxyq@nplm-detl)pslopd BB gariobidineedrbosadie obtidi néabsolute
i ) i : : . "Jno
ot Aoy aRefiinBl e ofbof e eI C

10 (t)-3-pyrrolidinecarboxyl ate may be pr epared in the
f ol d 2% 03 WRYE [ dichlSroffihdhe @F =109% P@ hagi um on car bon

(Pd/C) and then 11.5 g of amoniumfornite are
successively added at a tenperature in the region of
2081 NMBaB0a MHALJIOD;),80nd6 [3Happm)t 0.66 (et ¢ 28);81. 7970 : 2H); 2.24

hyl - e t.hyl )- 3- rroli.dine l,ate
Tt s P60 bt 0 freda i bt CIR e .o e
153 3B)ho0f thread t, e T HEI: GK)t 2D &d, dt=ub &z 12HB); B O&CS | BIH); 6.48 (dt, ]
i xt i i. e i ! Ligt &(ChvdnS :
X e L 169 BoRel 216 RO LAGHC bS5 ol
i s~themnddhizertbafrem 7.3 talf ¢héms - ZHYek ST @lddcbd 9.5- 6 and 3 Hz
pr em;luz.% (@Jl%ﬁa) 119, 698 :;4}5).? of mfet hyl |(2>}|3éss
a co
by B ey e SRR S ML Car, by o
20()-1- (phenyl net hyl ) -3-pyrrolidi necarboxyl ate may be
J: h | | ow ., 0, 758
o 305" Sl k%, QRS B 0 T8 gy 2
t enpseeayllB d3-(8-flusre-henetbop yopuinef in2B 7)) propyid3-mmradidgnenarbox ylate

t r e e Q- Fal net hyl
gc?@?g’???ﬁd@fﬁsé‘%’ (gfgl%%g én(rrg%?é%sf BIISI-6but oxymnet hyl - N-

trimethysilyl nethyl benzyl anine (Ashiwa's dipole) in
25 SOEthinple 4 N 350 cnB of dichl oronethane. The reaction

t oI o nof hE SR S biseehen o ARl fuoro-c
cantstmayquineln-ddd)piopylf3-pyrrolidisecarbaxychad 15 mi nut es

?n_t )1( :’l a? SHP ©F %tS{stleaqthJsQ%diruﬁgil)(f’d}OQi%e %Qﬁtioﬁ Q}ee dRBEY £ fkmperature

m the region of 20°C to 0.0675g (0.135 mmol) of the enantiomer B

30  (dextrorotatory) of methyl 1-[(2E)-3-(2,5-difluorophenyl)-2-propenyl]-3-[3-(3-

fluoro-6-methoxyquinolin-4-yl)propyl}-3-pyrrolidinecarboxylate in solution in

3 cm® of dioxane. After stirring under reflux for 48 hours, the reaction medium is
concentrated to dryness under reduced pressure (2.7 kPa) to give a residue which is
taken up in 2 cm’® of water and 5 cm’ of dichloromethane. The aqueous phase is
35 acidified with 1 N and then 0.1 N hydrochloric acid to a pH value of 7. The
aqueous phase is extracted with twice 5 cm® of dichloromethane. The organic
phases are combined, washed with 5 cem® of water, dried over anhydrous
magnesium sulfate, filtered and concentrated to dryness under reduced pressure
(2.7 kPa) to give 0.035 g of the enantiomer B of 1-[(2E)-3-(2,5-difluorophenyl)-2-
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i s successively washed with 3 tinmes 150 cnB8 of water

and 150 cnB of a saturated aqueous sodium chloride
solution. The organic phase is_dried over anhydrous
magnesium sul fate, filtered and- then concentrated to
dryness er_reduced pressur to give 26 ¢

of Prapgrfll- %\%3 63 HIUGH- th%oxaamnpf g QPTPPQiﬁ -pygrolidinecarboxylic
C hicadredbegin ity figalatian hot datenihal aim eecfoliy lof a®eigatselid melting at

%@gﬁft from7/3 to 6/4 by volune)]. After
0 ating the fractions under reduced pressure,

24{05,37;3 -8f7 +/n@dtigichloromethane (c = 0.5), 589 nm].
() - 1- (phenyl net hyl ) - 3- pyrrol i di necar boxyl ate are
obtained in the formof a yellowoil. El mz 219

( MH NMBE3QMMEEB (FP14SO0 (% 6:61H5m)1) 1583 (vt 4F2)12.80. (nt0 2H); 2.25
t ‘PH/)”EEBB(B ury ”@t}fﬂé/ | i), Bﬁlofﬁ?ﬁ hy |t@§'833(%1"t‘mlﬁ? 2.93 (broad d,

dy :gre ared accor di
SAELYX O el o7 B: DRk B(d. T 6 Fighl; 104 (s - 3H);
AC@WV\@dt jtl@hﬁmé }E’ilarm 6l dbroali%5 13331,-12 89ﬁ) 2B (mt : 1H); 7.24

OB 1% T a”%gfﬁ{;(,mg,%ﬁ Gt 1338 (4d, T =9 and 3 Hz : 1H);
enyxBQ)(«ﬁiq,:B:(ssﬁbundemz 1H); 7.96 (d,J = 9 Hz : 1H); 8.69 (broad s : 1H).
e [ I PO RN I'i di necarboxylic
ac?g%@/@ @ﬁ%’ %9 ‘%Xﬁa‘%‘ﬁr*?ﬁi\ﬁieéé @3936 m hydr oxi de d

solution are added at a tenperature in the region of

Zofshé Qnihidpd3 8 @x&&%t )of Ofethl)E 1970883278 difiorophenyl)-2-

(levorotatory %
1- prepenyi B3 - (5:flypra- @@?%WﬁWHPhQ"“leBﬁ%W] -B-pyrpBdingearbexylate

Or @af be prepared as described in Examples 5 and 6.
met hoxyqui nol i n-4-yl ) propyl]-3-pyrrolidinecarboxyl ate

in solution in 3 cnB of dioxane. After stirring under
r eExamplesis @ dhours, the reaction medl umis

kgﬁ‘;f%%ﬁ%&% Q%v&ifo)’ag&g? mﬁ&“’@(déﬁ%‘& P 815 ?r&bﬁtgyl(ﬁééﬁ? 3-(2,5-
watigdnorpp ersfl)c%@r@fenml]@hﬂ3o&3oﬂmrhmeth¢hm@ml@owl)pmyﬂ -3-

i's }%ﬁ)]%ééhlfbloﬁglai@l th 5 N and then 1 N hydrochloric
ac:ldtoapHv ther on The or.gani ¢
M s sbpar ML) dega ISP EIR e REPerHD atioloro-6-
phﬁhﬁﬁxokﬁqulﬁ(ﬂﬁﬁwnbﬁip@q 3- pyﬁdilydiﬁaﬁrhdﬂﬂﬁl‘e (Toel@lSngds injected into a
pre sur e

h .
R i Rt 98, Rp Ry el GapiiE 1200 Eor ohira
d| ghtf @rapnphdsarEhirglpakt ARV Taeeigonparti¢lk giz€ €020 G THeyelution is

Oﬁdlgga but Vo §indbRE %ﬁﬁer[ﬂgﬂt?&é Eﬁopfaﬁél% R ;@ﬁ%/‘ai fb@)exfolume)

pressure
V\Mtdh Py W&%l%ml/ﬁ“%th&ﬁ?te&flo@\m E@rfcamfd@y(;%’ o B4, The

di &ﬁhﬁél‘éﬁ@ft&l qmoroTEt@r)th@ffm Ehen Qﬂl@@l@ﬁﬁm@@ &&ﬁolg& conﬁguratlon
e ueous ydroxi d
= oMith Sies St i distmacien: FUBa T EE et e donceiaiedgunder
cnﬁaouﬁmdotgmed} 0oteg bbmeolorléss odr gani ¢ phases are
EI mz 498 (M), 439 (M-CO,CH3"), 153 (CoH,F;).

[0]p®® -11.6 +/- 0.4 [methanol (¢ = 0.5), 589 nm].

The enantiomer B (dextrorotatory), having an undetermined absolute
configuration, eluted in the second position, is recovered and then concentrated

under vacuum to give 0.067 g of a colorless oil.



10

5 conbi ned, washed with 5 cnB of water, dried over
anhydrous magnesium sulfate, filtered and
concentrated to dryness under _reduced pressure (2.7
kPa) to give 0.04 g of the erdnti omer A of

fIb&ZE) %é\&ﬁiﬂ%{ﬂl?é{)&ﬁﬁ% %W&Fﬁgyg/r?ol[?dl(ﬁecar

boxyl i c acid (absolute configuration not determ ned)

1182 940 % ARG RS, OAS 1 0% 10,

n HNI\/R(SOOI\/HZ (CD3)2SO d6, 6 in ppm: 1.66 (nt

n;
s fihiid® (M A 22 i oy Pk Bty Puoros

9 mthoxyqulmeiyn 4peor(yb)-davrrolidipecaroxpiiate My, e 19re(pared as

J ﬂmﬁnﬁ&hné&&nm§295 (s : 3H); 6.48 (dt, J = 16 and 6
; 6.61 (broad d, J =16 Hz : 1H); 7.14 (nm

1H) 725 (splltt J =9.5and5Hz: 1H); from7.30 to
7Ea 72H) 7.51 (ddd, J=9.5-6and3Hz: 1 H); 7.96

43§nmmw)j\ 155? csﬁlgﬂé% ‘EB“‘%‘Héh%WbFRIPEFW?ﬁ (33-luoro-6-

( | enethioxtyqiiiaohin- 4qfl)pﬂqiyﬂl]f1! morpholinecarboxylic ~ acid  (undetermined

| uor ophenyl) - 2-
pr openyﬂ% [gtz%"gat? f)fl uor o- 6- met hoxyqui nol i n-4-yl ) propyl
] - 3 pyehiondi nEcdtBbbxys atef  mwantiomepr epar ofl amethyl  4-[2-[2,5-

deaﬁfdogﬁxeh%%ﬁfo]étﬂy]@mb%éo BetBox 2 a-daxmml LyYpropyl]-2-

Enant i

15 1. mozphyol @sfazb@wéatf: i@ P EMERT 1Q empp harjpyang. 10sem3of mgthanol

20

25

or @n(ﬁ-l 18 cm’ of 5 N sodium hydrox1de is heated at a temperature in the reglon of

e B B SR oA 1 5B ot

solabktutdm°€r dneankzle@bramedlmmnmevaiotmal uhdertredudedgpressund (2 kPa;

2065 ‘Iéb tg 7 WH 1@191331]&%{5 TﬁgPés)du%fls aiilgn S}g %{‘ﬁé OH®6f g chl%pomethane
dextror atory

1 proE) co- ()ﬁdlb‘“ 6 Weier aystibey nguilipedpishyt 12 crg” ¢35 Waydrochloric

fl Hﬁﬂoﬂﬁlengltglaﬁ%y?h‘dseoils' H‘ﬁé‘d’ WP mkdinrd- BUAS! ﬁﬁ'ér@@czﬁfd then
ion in cnB of dioxane. Afte

boxyl at e
st FY?HOH@“LWO%VH?%PP@BE r?%&ce%rqsw? £ kigjat p ieqra@re in the region
medf BOPC S The clasiang lodiagickdt 3 ﬂliryfﬁEQlSSy Whelehatb APEE®n a silica gel

id ' is ..tak
(i SR gt T 20200 S BinbS Hifll e crith . o form-
aq MmObmeus m@@nadfl&%ﬂ (k?d3/(an5tby voldinghmixtirerand coll¢dting 10
hygﬁlgctﬁ{c%hsc B ﬂaétf?)n@ ceﬁla}fﬂéjgxeotr;%oec ed W od Y YEO ¥Smbined and

p ase Is extract

di Woﬁquﬁ%@ccorﬁl@goiogﬁm eonditiense desgribed GhBYhe@t18 g of the

\Nasﬂzﬁﬁlometh 5AC anopf waer(2, scHiflesko Py 1) BREI Ay AUS [3-(3-fluoro-6-
red and co centrated

ma Si l;énwgg Z}%fl ltfé%"é'ﬂl? inegast G/Wbréé‘fldtlé‘ 5?\%’“ of a white

300 6Q&kd.g of the enanti oner B of

35

1-[(2E)-3- (2, 5-di fl uorophenyl)-2

'"H NMR spectrum (300 MHz, (CD3),SO d6 with addition of a few drops of
CD3;COOD d4, 3 in ppm): from 1.45 to 1.90 (mt : 4H); 2.04 (d, J = 11 Hz : 1H);
2.12 (broad t, J = 11 Hz : 1H); from 2.40 to 2.60 (mt : 2H); 2.63 (broad d, ] = 11
Hz : 1H); from 2.95 t0 3.05 (mt : 2H); 3.04 (t, ] = 7.5 Hz : 2H); 3.12(d,J =11 Hz :
1H); 3.52 (very broad d, J = 11 Hz : 1H); 3.77 (broad t, J = 11 Hz : 1H); 3.85 (s :
3H); 7.20 (mt : 1H); from 7.30 to 7.50 (mt : 2H); from 7.50 to 7.60 (mt : 2H); 8.08
(d, J=9 Hz: 1H); 8.73 (broad s : 1H).

OLD20= -12.7° +/- 0.6 1n methanol at 0.5%.
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-27 propenyl]-3

-[ 3-(3-fluoro-6-net hoxyqui nolin-4-yl)propyl]-3-pyrrol
di necar boxylic acid (absolutg configuration not
determined) in the formof a %lge solid nelting at
80-84C. [a]D 20 -7.7 +/- 0.4 [dichloronmethane (¢ =
0.5), 589 nn]. 5 "H NWR (300 MHz, (CD3)2SO d6, S in

ppExamplesB : 4H) 1.80 (mt : 2H): 2.25 (nt: 1H);

2. d J

0 i b?'%ad g PRI B Guoro-o-
= mempxqunohn {B—yl)@r((pd']] 2 morgholinecartiylic cBi ((nslermiBef ;absolute

6. 4 16 and 6 Hz : 1H); 661(broad d, J= 16
‘7‘1‘@}3’?"%&( LM 724 10 (split 1 g = 9.6 and 4

HzA sapytion7 sé @ g1 Mf; tre 3gngngi@mey B g ofinanathyly 4- [2 [(2,5-
1 Fﬂlﬂuoiopﬁgnﬂﬂﬂl@]etl?ngfBQ?) 'ﬂu@r@GQnefih(')')%fqum%hﬁM»yIZprgﬁy]ﬁ

(Wf’rpfg%gi:gm@@bﬂﬁ)ﬂ aT&’ér 2 H#)F%)O éh(l%‘t“?ﬁ‘?rtllodiéBrOanethaml

( dend 1.08 @hdtod ISyl sedliufiekiyrbxide is heated at a temperature in the region of

or S5ErYig S i RS B TBETH o 12-bot) gl o

] - Squy200C; theneectidnomygdiateis espotacedpneivarediicad pressure (2 kPa;

de§§°rd)k?(?rglde'& vﬁiﬁﬁgﬂ)&ﬁsc‘t Phet; dﬁe 1@5%&?%2% 3 &ﬁﬂjofesdlchls)ron%ethane

Ena evor ot a or y Xtror
mefil/10 am Qi’zcgyuli;d(\gatg.angohen neutrahzed with 1.2 cm of SN hydrochlonc

di &%1&1 Qh@RREeAR¥E] wammsoaﬁwi; ]r:lgeiaiy([:lj %E{eega@w fé ﬂ}ﬁw &Xaﬁéa over
| NOl 1 N 1 dl

( PG Histed it Syrmatarsd . %m‘%@ AL p—
-f {ZJh]dTa()aﬁa teni]peratzre in the region of 30°C. Thf residue obtaéned 1|s purified by
meg i nolin 0 r.roli ar boxyl a
(B RY o 4 siied BRISBtinh Gofiejk S JOARAR G 2 o,
anelu@ag wrthiarchleofprin-oetharml aignepus zﬁ@mgnzo(Z&}ﬂl (! 243/(25 by volume)
gf@téﬁtg{eaé% ea?eéﬁng G0l &a! Raku AR, THE hay a:'nBﬂs @om@ﬂg e expected

elution 1s carrie
noBiodect g sempbHsataad dhon prappeaesl awwetdiamén theongitipnpydescribed

vohwve) 0.2 g’ibf thefdn@ividnidres of 4]{@%{(2T15—/dﬁlﬂﬁbroﬁ}féﬁy%§cﬁ€ﬂayﬂf2 [3-(3-

nant.i o

erf 54 n
(1 80P ey doinelitra Darord NehetisrmholBa teSo o agd is obtained in
cothicifomt af 4 white soiid.ch was eluted in the first
position, is recovered and then concentrated under 30

uumto give 0.069 }? a colorless oil. EIl nz 498
r\f H NMB spretam CGH-M 45@%15@97@2)8 in[ pjroR Gron1 1,59 te/ 1.85 (mt :

0 411}, '8 nPl=1(1<Hz ﬁ-lﬁ)z 085(%90:16@1 35@61}?)0%}14 @H?Eo Bss mt

d or an._un erm ned
éoﬁiﬁ& G4 i b3 g A 18R e TR ARE LS 1, o
I efromed. Biltoa 20 trhemIgpBcanestigdad d, J = 11 Hz : 1H); 3.91 (broad t, J =

11 Hz : 1H); 3.98 (s : 3H); 7.07 (mt : 1H); from 7.20 to 7.35 (mt : 2H); from 7.35
to 7.45 (mt : 2H); 7.96 (d, J = 9 Hz : 1H); 8.68 (s : 1H).
op’’= +16.0° +/- 0.5 in methanol at 0.5%.

Preparation of the enantiomers A and B of methyl 4-[2-[(2,5-
difluorophenyl)thio]ethyl]-2-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl}-2-
morpholinecarboxylate:

A mixture of 0.7 g of methyl (%)-2-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-2-
morpholinecarboxylate (racemic mixture of the enantiomers A and B), 0.59 g of 2-
(2-bromoethyl)thio]-1,4-difluorobenzene, 0.32 g of potassium iodide and 1.33 g of

potassium carbonate in 45 cm® of acetonitrile is heated, with stirring and under an



under vacuumto give 0.067 g of a colorless oil. -28

El nz 498 (I\/p 439 (MCOZCI—B+) 153 (COH7F2{). [a] D20

-11.5 +/- 0.4 [methanol (c = 589 nnj. 5 Met hyl

()-1- [(2E) 3- (2, 5- d|f|uoropher3f9|) 2- propenyl ] -3-[ 3-( 3-
fl

ne?q%&%meﬁmm fer2Qhoppy ¥ pyPPPeaByt Hothe et af hoky e cooling
mca)yo b&erﬁp@ﬁﬁlw%] ﬂ?z regRacof DEC,i the Fxaaph enetliudiaMieged” and the
10. En loner A0 . . " .
- OBl Ber s Svashi M Pwics) KR 16" o% apckonissiley The ofilate is
- edpoostgdjundeoreducdd picppiro (i kPa)2at rtepedatune aatheargioh of 40°C.

5 aC‘Tg %%bdo‘?{u‘fc{ M0 e 1@8&8&%&% 3 rthf &%gﬁ{%ﬁé %EHHOG tm® of

enan
fl g@ybmw ';Themr(g}mleu)hgse] is v@shfdgw.ltbg% times 30 cm° of distilled water

- T LkPRQic8- fﬂPEﬁ@X&f L8R hflieduy lsdBh )fllxl])nd@ s& tion, dried over
Gheons pobLRPYl

nor phol |, necar boxy ate in a mxture o
1, Magnesun sulfalg %ﬁsevaporﬁéqdh%ﬁeexdm%mthp q%ldttms&esgﬁhqd above.

sodnhel Bilféisfblixfb‘ﬁl 1§i§uﬂ1§ed1%aé}ﬁgmﬁfogfhph§ BRI AdArR] bcnuﬁame(pamcle size
stir d under an.in

0 e db 3G, Fgietet’s) B sis kPRt ot o Gighlommethenc-cthyl
thecataac(QODM) royd ivahamed auﬁpmﬂlaétﬁtg l.lIOdefn rﬁdumd The fractions

Preg‘? yﬁ]ﬁlg(tﬁ? légéectedg(?rgziucg glré;(?]%%bl e hg'Po %ted ger reduced

angresgure (BkB4) alliagempératirevi the remdn pﬁé@FGq N2 abf mthyl (#)-4-[2-
Wi (f‘S 1&11%0%@169%)@13}'&&3}‘}1 rﬁBWﬂﬂﬁ&o-@ﬁbﬂox *ﬁncﬁfngﬁgﬁgropyl] -2-

er gnes m su
15 ¢ hgf??p@@s%ﬂr%qwga\{? & abvmgégdﬁaém & @cg&oﬂws@wkem fracemic

kPajixtate ¢f theBimriaindfseA and Bye region of 30C. The
resi due obtained is purified by chromatography on a

silica gel colum (particle size 70-200 gm dianeter
2 GHNME sptectymvBoo MHz,r(IGDﬂjS@) 16,25 impphindom algd@ aus.60 (mt :

PN _
”‘?FE Brh R 20T @ e 1Y e D TN 206 apa 3 51 110
20 t héroaxp e te2 6 (wH ush); 264 Gordidad o Hindz : 1 Hxrd.e6 aplor2i)ed. 10 (¢,
acge:r"ﬂHeg 2tn; 3.he &emﬂutj ong Hiesomy; besh @Lays; 3.84 +erd viad 4, 7

e FRS bR (15 and iy 1) e 3 Ay ST 6T T Gl 11D
- Iffﬁhh’ﬂX@'qu’V lﬁ)l(mn ZlH){W)}&r(dp.y#BIZZmlCH}ghCﬁ](-] éﬂﬁK/BR*D%MFIHZ 1H);
h id. spectrum
Bg’)dl\glﬁ-lzjt ? ggg(%flé acliglgtlsgn of a few drgps of
25CD3000Dd4 Sln ppm: from1.45 to 1.90 (mt : 4H);
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= MSCSQCQ—EI patqlmpplfcmwn ‘é’@ 2/484%.05 (mt : 2H): 3.04
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Starting with the racemic mixture of the enantiomers A and B obtained above, the

30  separation of each enantiomer is carried out by HPLC.

The separation of the 2 enantiomers A and B is carried out on a stationary phase
Chiracel OD TM C18 starting with 0.52 g of the mixture A, B described above,
particle size 20 pm; diameter 80 mm and having a length of 350 mm; mass of the

35  stationary phase 1200 g), the mobile phase is composed of a mixture of
heptane/ethanol/triethylamine (95/05/0.05 by volume) having a flow rate of
110 cm® per minute and the wavelength of the UV detector is set at 265 nm.




I H; 3.52 (very broad d, J = 11 Hz : IH); 3.77 (broad

t, J =11 Hz : IH; 3.85 (s 3H); 7.20 (m : 1 H);
from7.30 to 7.50 (nt : 2H); from7.50 to 7.60 (nt :

2H); 8.08 (d, J = 9Hz:1H)31873(broads:1H)
aD20= -12.7 +/- 0.6 in nethanol at 0.5% -29 Exanp 8
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so%lo y foxide is heated at a tenperature in the
region of 10 80C with stirring and under an inert
atﬁggm&h@rkor 12 hours. After cooling to about 20C,
medi umis evaporated under reduced
10, pressure (2 kPa; 45C) to give a whitish crust. The
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el ut%f%JWl P hizg 1&1?} %péﬂéﬁoﬁﬁl Frellﬁlmol aqueous anmoni a

(28’=(1263+0ibDbysval ®e®). mi xture and col l ecting 10
cnB fractions. The fractions containing the expected

20 product are conbined and then evaporated according
20 t oEnheticaexdBt i ons descri bed above. 0.2 g of the
enanti oner B of

4-[2;1%\425d|fluoro nyI thi o] ethyl]-2-
flud B-mﬁtﬁan;(éﬁﬁ 3gasppd@p§//1q p}znhtfrcphdl 4theec 6P (mt :
oxyH Q. Pkt Im)o@b l{(‘;lq&umzt hﬁf@n%fﬁnmmnenwslfﬂz 1H);

S

frgﬁﬁnli\l S0t £ 4%‘1 T 510 ¢ 5 106 2k 310 ¢,
25 | HJ = 2HP8 ZHb;rBJa’ﬁ(Hroade F411Hz: 1}1)!,—!)3,59f(s otm;,oaﬂc& (@rebbfad d, J
mt 2H); . 26 N -
ory it o PP SAPEBICL Tig 11 S 18,y Ao s ok i g 180,
fremn: 7.20 B47.3 v @my. ZcH)oaéMd 1= 3 Hz 11 1THg 7:401dd)J;= 8.28d 3 Hz : 1H);
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Methyl (£)-2-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-2-
morpholinecarboxylate

17.3 cm’ of 4 N hydrochloric dioxane are added to a solution of 3.2 g of 4-(1,1-
dimethylethyl) and 2-methyl (i)-2-[3—(3-ﬂuoro-6-methoxyqﬁinolin-4-y])propy]]-
35  2,4-morpholinedicarboxylate in 70 cm® of dioxane, and then the medium is stirred
at 20°C for 16 hours. The reaction medium is then evaporated under reduced
pressure (45°C; 5 kPa). The residue is taken up in 30 cm’ of ethyl acetate and
20 cm’ of distilled water and then neutralized with a saturated sodium bicarbonate

solution. The organic phase is dried over magnesium sulfate, filtered and then
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drmg d Jtr@glq;s 8565{)@%:1% sanlq{ evapor ated accordi ng
escr|

to tHe co dltlons above.” The oil obtai ned
is purified by chromatography on a silica gel colum
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e n e e nr
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of (Zmph?ﬂylx ? 44n{>12h014®d5aeh0ﬁ(b'@m cphé&yc hofojtetrahydrofuran with

20 €t mﬂ*l}l%%n& %n&gf an inert atmo I%)here and aﬁer coohnzg to ~-10°C. The mixture is
[ uor o- 6- met hoxyqui nol.1 n-4-yl)

m)ﬁﬁﬁ Srought kr diprincEtee;i eI RS fﬁr\%ct%]q Be Hipnggs continued
Cof@ranBther #itiotlks. @id5 & bAASEHE-3-dhlorb 16 @ethf)xi'chﬁnolme in solution in

(CBes d%t@aq”%f%%nire " R G e Rl by 26p.me of
1. @phénpiphosgiipofefrobhepal]adiunr diomle :and HjinalRy, 177254 splaft tribasic
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30 1H2>f dlstll‘le%Gw&ger and w1?h che 16(')'9:1113 %fg%at(lpe{tg@gqueous g‘o'?kum cglonde
solution, dried over magnesium sulfate, filtered and then concentrated under
reduced pressure (45°C; 5 kPa). The residue is purified by chromatography on a
silica gel column (particle size 70-200 pm; diameter 2.8 cm), eluting with
dichloromethane and then with a mixture of dichloromethane-ethyl acetate (90/10

35 Dby volume) and collecting 200 cm® fractions. The fractions containing the product
are combined and then concentrated under reduced pressure (40°C; 5 kPa). 3.22 g

of 4-(1,1-dimethylethyl) and 2-methyl (%)-2-[3-(3-fluoro-6-methoxyquinolin-4-
ylpropyl}-2,4-morpholinedicarboxylate are obtained in the form of a yellow

viscous oil.



1-[ (2-Bronoet hyl )thio]-(2,5-difluoro)benzene is
prepared according to the nmethod described in patent
application WD 02/ 40474. Starting with the racemc

m xture of the enantioners A.and B obtai ned above, the
30 separation of each enantionmer is carried out by
HPLC. The separation of the 2 enantioners A and B is
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S0 éﬁﬂa(del’%ﬂﬁﬁmdﬂ)t Blé‘t(hwadm dél)(95/ 05/ 0. 05 by vol une)
having a flow rate of 110 cnB per minute and the
wavel ength of the LTV det ector is set at 265 nm -31
Thé- (ﬂflalgtm?fh‘éle@bmt ai ni rpdt he fi#8etshant i ori)-2-(2-propenyl)-2,4-
(eﬁﬁ)ﬁ%}n%cmemcﬁboﬁﬁmbmcexﬂakhe first IOO?I g ion, the
r ot;a e . eva ated un
3 o B3 M SoROR s ouiEhi i ety &t et hropwise to 2
10 r egcblo’nomﬁf &0(&m3(1)fghmepxﬁpilﬁl4mg: me(hcm%)bf)retrelS)ﬁirOfulran with&tirring
B) glgcf hr?cﬁ:% aﬁ%letrﬁét g@l CQ gréd; S ond nga @U@rﬂ(eer%?x Breolg%‘ﬁx‘red at

ond posi
deftis tenapezatoreyfor Si0emamits. r5egi Oérﬂd(lekfdpnmhayletdiyl)r@elrz methyl 2,4-

re%@ﬁ%lm@&@%ﬁﬁa&zmkg@lhu% 1ﬂ E@W %Fut'é all réfﬁﬁm are added

i on of 40 gi ve 0. S ol
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( b7@adnates. JThe mixtkiz is thdd) brodightSto atempe2iire Bl @ repion of 20°C
2 7
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( Spqnmongum yh}enﬂg sgh)(tjog akgy addeﬂH)rop\glsgﬂ' liss temREture 15 to 25°C.
20 ( Mrhe okplinic ;fhﬁmg ﬁﬁre&&i %33§ecQHFatlon 25ished - whn (Shee JSC?‘ cm® of

J E|1ng]1 watef ‘Wfl w%h Gglc(eb}qpag@ of p Wura@@z@geoqwscgiugm chloride
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(splllm gel golum 1 (panatlg. $z6-770-200 iHh; didmetar 2.$0md,0 eRitiBY with
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35g of 4-(1,1-dimethylethyl) and 2-methyl (£)-2-(2-propenyl)-2,4-

morpholinedicarboxylate are obtained in the form of a colorless oil.

30 'H NMR spectrum (300 MHz, (CD;),SO d6, & in ppm): 1.40 (s : 9H); 2.38 (d, J =
7.5 Hz : 2H); from 2.80 to 3.05 (mt : 2H); from 3.55 to 3.80 (mt : 3H); 3.66 (s :
3H); 4.20 (d, J = 13 Hz : 1H); from 5.00 to 5.20 (mt : 2H); 5.70 (mt : 1H).

4-(1,1-Dimethylethyl) and 2-methyl (£)-2,4-morpholinedicarboxylate

35  13.5 cm’ of iodomethane and then 7 g of cesium carbonate are added to a solution
of 10 g of 4-(1,1-dimethylethyl) 2,4-morpholinedicarboxylate in 200 cm’ of
acetonitrile with stirring and under an inert atmosphere, at a temperature in the
region of 20°C. The mixture is stirred at this same temperature for 24 hours. The

mixture is then filtered on Celite and the filtrate is concentrated to dryness under
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=11 Hz : 1 H); 3.81 (split t, J =11 and 3 Hz : 1 H);
3.97 (s : 3H); 7.05 (m : 1 H; from7.20 to 7.35 (m
: 2H); 7.36 (d, J:3Hz.1H) 7.40 (dd, J = 9 and 3
Hz : 1H); 7.96 (d J:9H2341H) 8.68 (broad s : 1
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o 8 RGN L0 s 49 Sy SRy o
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combined and then evaporated according to the conditions described above, 0.13 g
of the enantiomer A of 4-[3-(2,5-difluorophenyl)-2-propenyl]-2-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl}-2-morpholinecarboxylic acid is obtained in the form

of a yellow glaze.

"H NMR spectrum (300 MHz, (CD5),SO d6, & in ppm): from 1.45 to 1.60 (mt :
1H); from 1.65 to 1.90 (mt : 3H); 1.95(d, J =11 Hz : 1H); 2.09 (splitt,J = 11 and
3.5 Hz : 1H); 2.63 (broad d, J = 11 Hz : 1H); from 2.95 to 3.15 (mt : 4H); 3.17
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U|ono | am

cné %fhﬂuefqp&ﬁxysd} éfpueranylid-13- Qrﬂwrprfgmem@aymm@lm 4iyl)propyl]-

I NBhidorphidReOBs 8/l Adidak b@tralrﬁzﬁ% tRFoiR of £ Mick Eﬁﬁge oil.
m xture is stirred at this tenperature for 70

mnutes 5 g of 4-(1,1-dinethylethyl) and 2-nethyl
2, 7 NMRpipedtiume (3 @M% Y CBLRSONIG @ it prn): iffordQ.4% PBO (mt :

0 oA 48 Ry 29050 o 9L RS0 T MGG~ 11
2 5Hz: 1H); 2.62 (broad d, J = 11 Hz : IH) from 2.95 from 3.15 (mt : 4H); 3.17
(broad d,J =11 Hz : 1H); 3.62 (broad d, J = 11 Hz : 1H); 3.91 (very broad t, J = 11
Hz : 1H); 3.96 (s : 3H); 6.40 (dt, J =16 and 7 Hz : 1H); 6.62 (broad d, ] = 16 Hz :
1H); 7.13 (mt : 1H); 7.24 (split t, ] = 10 and 5 Hz : 1H); 7.39 (mt : 2H); 7.48 (mt :

35 1H); 7.96 (d,J =10 Hz : 1H); 8.68 (broad s : 1H).
ap = +12.4° +/- 0.6 in methanol at 0.5%.
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15 40 mnutes. 3.2 g of -2-propenyl bromde in
solution in 10 cnB of THE are added dropw se over 25
m nutes. The mixture is stirred at this sane
tenperature for 70 mnutes. 3ge mixture is then
brought to a tenperature in the region of 20C while

t hPraeﬁgﬂgEﬂéh 0t th§ eﬁé’fﬁidg{i@d@%faﬁg r?%gt’gﬁhﬁ‘tz.“qﬁl{g ?edlﬁﬁo&ﬂﬁenyl) -2-
dr Bmﬁ@éfﬁ%é-’w Rreh Amaihex AR linyksy Dpsepy 3g- ’T’H’é’hSP@%m c
phagsBotygatsepar at ed by decant ati on, washed Wi th ofnce 50

t 100 .of .a ..
C8 St S S SR RS L otation i
ova0 cnBgfiehiousfosnli§ added dropwie ed oamg otf Renrdifmooeninaatyé dlcohol
ungoq{lblhéee(gllﬂ%dcnw StERl, gfoﬁés\%th %t]h’? a%)and-ml%ell[ & 1111‘(1,H%tm§sphere at

hr onat 0g
(partcmp¢ret11$¢ e tl?ft)rm@l mf 2(3 @nﬁbermgtlaeomthelelsunpﬁglt this same

Wi fe?np%ﬁatﬁ’ﬂqutﬁ’ 'h?{ﬁ%t Tﬁ‘@f‘ea@ﬁ&) ﬁl?)hl.l{%clts itéﬂﬁ:n% "5 cm’ of a saturated

fractions racti ons cont al n|7(§g uct are
c ofstiE Pieasbrnatiespl Bt @Rt dhgne Withnidesmy @ad&@éle meder gnd finally

( 48Ked Svdf B@e)gnem&n@uﬁ"at@fto ﬁlx(e]a yellowdédTEﬂiJW $ ety |sa>luﬁ!5‘1‘ij S is added

o TR it f 4t o PreiBa A5Gt temetoxyming lig-frvbpropyil-2-

cohorpledinca@ibaxyBie, 05 AvRpapeatn ivdidS4d MVHz, of (poE3iRkQ@arbonate

d6 ]%dr %}np%gto]’ntﬁ% éfgl t(x n‘? 't_He \Eﬁsfésl? %g%eé \Kégl %drggglélad under an

( mnert a@ppsphgresior 26 ho@siat aﬂerm]eragtuge id the gegidswof 75FH) After cooling
f 5%5 ﬁerﬁl‘ﬁre’5 xgﬁlegﬂ%xon (? O O rdattion nhddhum4s (hercd and the

i)hﬁo F}ﬁ‘ﬁ%‘l i‘ﬁwé‘ﬁ'ﬁl&i’r Wésby?/%% K5 cn3 of agatonjtrile. The filtrate is
I oghaipefdianendan decmb&npr‘és@r@tz E@@lawmt@lﬂp&amé ) ﬁ{e&e@isﬁi 8d40°C.

| ut
2. BB ST A RN A7 By bl 1 A0S0 ERRCHHed Waick and 100 e of
acethyhactetaté éThai drpars¢ phaserig waskieduwitkr3 @mes @’ of distilled water

at mﬂbﬁé %0 &h® ¥l egg?lg{a?ehugﬂebﬁ]s E&ﬁu raﬁbH %lua?&: dxéeil over

Temxture|SS| errpera ure
hopagnesiuye sulfytg tand eevasortaWdrﬁcmdtrm tedthencanditions dgpetibed eabove.

fiirhé 8 8blathed Q@g&méd%ﬁau&ﬁatégﬁéﬁﬁ? 8n URFHRG geBéoib e l{gﬁ‘gcle size

4E ETENCE NI A L e
or gmute ([8029e biys velapa) adreid cbuectﬂhgc a0t ain® offactiashethe fractions
1 O%) nt%ﬁlngqﬁe e?pecf dr a?cfiud:g gacuceo&ljbsm% o%nds {%e% Eelg/%pvgrtatgd & Feduced
sopugssuon (2 kita) atla tepereratargna shanegon| A #08C. G48 iglof enatlalyl drd-(2,5-
t h&ﬂ]u%ﬁﬁb%@ﬁ‘}l)’ gtps%@peﬂpﬁ cAE: ﬁdﬂ&frg 6%1@1?1%&'{'% folri-yBplop3)-2-

|
2, mow ﬁ%qarb%dlaéeasswé %le t%?rfggamfau%\an BRAm; (FReemdg mixture of

of tha e)ﬁ@;lltimrym@@ oi I which crystallizes slowy.
Melting point is 6 C. 'H NW\R spectrum (400 Mz,

(CD3) 2SO0 d6 at a tenperature of 373K, S in ppn) 10
1. 4% NM™R: spéfyym F3ABMED| (CD:B80 36,7 kBpEm): BorariddBtoHr.60 (mt :

P H) £y, 3 2B kt9%)) 1 50 1812 #8128 1H): 2.12 (splitt, T = 11 and 3.5 Hz : 1H);
2.64 (broad d, J = 11 Hz : 1H); 3.05 (mt : 2H); from 3.05 to 3.15 (mt : 2H); 3.18
(broad d, J = 11 Hz : 1H); 3.61 (s : 3H); 3.67 (very broad d, J = 11 Hz : 1H), 3.83
(splitt, J =11 and 2.5 Hz : 1H); 3.96 (s : 3H); 6.39 (dt, J = 16.5 and 7 Hz : 1H);
6.61 (broad d, J = 16.5 Hz : 1H); 7.13 (mt : 1H); 7.24 (split t, J = 10 and 5 Hz :
1H); 7.36 (d, ] =3 Hz : 1H); 7.40 (dd, ] = 9 and 3 Hz : 1H); 7.49 (mt : 1H); 7.96
(d,J =9 Hz: 1H), 8.68 (broad s : 1H).



Hz : 1H); 3.53 (m : 2H); 3.71 (s : 3H); 3.80 (dd, J =
13.5 and 3 Hz : 1H); 3.89 (dt, J = 11 and 4 Hz : 1H)

4.17 (dd, J = 8 and 3 Hz : 1H). Exanple 9 15

Enanti oner A of -37-
4-[3-(2,5-difluorophenyl)-2- propenyl] 2-[3-(3-fluoro-6

- Bttringxwihitimotacemt- mixtymeadythd ertantrometsod iané Eaottaingd iabove, the

I ) ; A sol ut |
oMo SEPS A8 oAU RAEY B o) A solUton

4 [3-(2, 5 dlfluorophenyl) 2-

pr ‘?H@ @#&at%n[o?rtﬁ@ 2 dlaQi OmBrs R LAY Ul RGdd Gut“onV h )sﬁh@i%f& phase

] hal 1 necarboxylate in a mxture
5 of Ci}lraceé.@% aTr% ClBostaripe o7 ithR R 5 8f t%@l@u@zAc ﬁsdqsﬁn@dl\ﬁbove
S ogammemywzo(pﬁh@ di@néﬁ@aaoeﬂnﬁﬁndahdveﬁg)@ It 6f 350 € mass of the
i on of 80C:¥%}h st rrln @B%nder an |ng f
upwEy Phase G400, & rthe f i §gceBPossfoff »awxture o
t hheptemtmetrhanafﬂnimﬂmbl @%&HMrbgt‘mﬂumﬂ)dbﬂvmgadlihﬂd rate of 100 cm’
gsSur C [ rust. The
[fitd BRIV d8Shot QaiGupis il 130 o

e I's en up [0r onet hane 25
10and t hen 10 cnB of dlstllled wat er and t hen

neghE atdcA6ik !ﬁm]ngzt:ﬁe Cﬁ@t GhartioDer RAHEL GOl i :t‘fst Hosfion (called

The organi c ase i's dried over magnesi um su
fi F?@r“@ﬂleérﬁd) the AV RO BIEY 2 fEd SUBOHEY r?@ésewe@tedr éa@fée@duced

pr gﬁeswre (6 XHaPa} aatendpetRiRemather Rgion he0°C egige 0217 g of a
The reS|due obtained is purified by
chF@ﬂH é?aphy on a silica gel colum (particle size
1570-200 m dianmeter 2 cm, eluting wwth a m xture of 30

chigr &El%ﬂ%&ﬁ?{ﬁ?{ﬁ %&ﬁd ﬁ%ﬂ?@&% { 2ftea %r& i}/]es [sQ:0Rd blyosition

vol une ract i ons.
f r falled renantmmeri B), n@et tresqietetye dirpreotbnedaamsl evaporated under

co Fé&u@&ﬂpx%&éré @%a?‘éﬁzp%ﬁ}eﬁﬂur%% a{e%glgntoﬁ 4bf€+t0 Ve 0.212 gofa
coggkgggqgldescrlbed above. of the enan i oner
A

204-[3-(2,5-difluorophenyl)-2-propenyl]-2-[3-(3-fluoro-6
- t haxyqui,nol i n-4-yl) propyl ] -2-norpholinecarboxylic
acggaﬁggégpé ned in the form 35 of -a yellow glaze. 1H
NNh{s‘ﬂe{& snentr@:B00 0Nz ( m))woda,ea iS5 pprm) pfyodn: 1.89 ¢onil 60 (mt :
t t 9p_(, 1T
gﬁ), 107313 $ 51}5? 1:99 (31 s 115&0”1 §512 9;t>1i'tt P lTimd 3?1)& 1H);
3 8 broad drj = 13 T u@f s G 308 amas 3. H mi28in 318 @
25 2. 95 110H3: 115)((3%1 (s :3HH); 367%% BRoadlr, 9ad] 101z J 1 F);13.43 d-slﬁhtt J=
br i?&ncil % 5?& Yﬁﬁ%@@ Igﬁ 6. §9é%t g’ H% agfil)]Gl_Q ngJéS,Oq( gl ( road d,
7=alr6de’LSlH) Fiz1 3 (mith) 1H)67.82 (pivit @dc= IJIO and 45 HA. BHH2.36 (H, T =3
H) il 5 - 1TH).
?‘Iz 14 g@ @Y f%za%?i 321415 jgi) f.4b (o II&—I} 9€gd 4 29 1),
1o8+é§(s IHH) 8 68 (s : | H. 5 aD20= -12.6 +/- 0.7 in
30 et hanol at 0.5%
Enantiomer B
'H NMR spectrum (300 MHz, (CD3),SO d6, & in ppm): from 1.40 to 1.60 (mt :
1H); 1.73 (mt : 3H); 1.99(d, J =11 Hz : 1H); 2.12 (splitt, J = 11 and 3.5 Hz : 1H),
2.64 (broad d, J = 11 Hz : 1H); 3.05 (mt : 2H); from 3.05 to 3.15 (mt : 2H); 3.18
35 (broad d,J =11 Hz : 1H); 3.61 (s : 3H); 3.67 (very broad d, J = 11 Hz : 1H); 3.83
(splitt,J =11 and 2.5 Hz : 1H); 3.96 (s : 3H); 6.39 (dt, J = 16 and 7 Hz : 1H); 6.61
(broad d, J =16 Hz : 1H); 7.13 (mt : 1H); 7.24 (splitt, J = 10 and 5 Hz : 1H); 7.36
(d,J=3Hz:1H); 7.40(dd,J =9 and 3 Hz : 1H); 7.49 (mt : 1H); 7.96 (d,] = 9 Hz
. 1H); 8.68 (s : 1H).
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Exanpl e 10 Enantioner B of

4-13-(2,5-di fl uorophenyl)-2-propenyl]-2-[3-(3-fluoro-6
- met hoxyqui nol i n-4-yl ) propyl ]-2-norphol i necarboxylic
acid (undeterm ned 10 absol ugg-configureation) A
solution of 0.21 g of the enantionmer B of nethyl
4-13-(2,5-di fl uorophenyl)-2- propenyl ] -2 - [ 3 -(3

-fl uoro- 6-met-hox yquino lin-4-yl)propyl ] -2-norpho
Hﬁ&J%&waﬂelnanndweof10cm(ﬁ
1, KL{@EPSAS- dxﬂ@omjﬁﬁemﬂ) m;irdsmnyl] 3af3el(31fl&o-temBthok yduibélin-4-
i de e at a tenperature in the

eg p&ﬂpﬂyg é‘ﬂﬁ ¢ y?%l ?lfll ng and under an inert
at ﬁDmf)rméraé NoaquiQushendiam h&ﬂtoardeca@dmlmngar@ @dddsoatta @@erature in
t r umy i p d -

Nfe! & ég%r% ;ﬂ%ﬂt B! 81 £4R09 9k¢d i t?sﬁf o US?P' L{(2)-3-2,5

pressure 45C ive a W

r e@ﬂéa@Ph@}Wﬂ)a?c@FPH?By n” [23 ciiprof-melarsiraitntme and
10yl Wfazedifs-3ldagisbx tté?l'n aetdhan20 et ol didede WARBr stirring

g et Bt ln%drxeé%?%m Lofs S Sauepi eodt B Forirontion ar

ev@gﬁﬁf added, 4mal tHO nebidiime $sSkapn dﬁdlerrreﬂimcﬂ:d aﬁb&ﬁﬁﬁl Iheux(SZthe reaction
Pa at a t tur 0

ko SebERR EhE blerb Pt LEh I 2 AP gkl i o 37%, ana

s [ ﬂhm aogeEntreto tomirgmess mudd:rereducmd pregug0®. g kPayicappeer residue

2 Gikh i€hihl Jflgogt:Zt?gr}? 1%1'5 %?go Qrfn3 EMUHmQ:I Y s“%%l'[@lﬂerllt solvent

aqueous ammoni
cofrdient (shic h@@kaquephéawa 3h38%eb AN ni0Ry-0 to

t hey_expesy %hﬁﬁ@qiuwhe afraau@mbrnml@n ﬂlet Bﬁiﬂu@tv adéoé&hlﬁﬂed and

§f5 e@%&%&% ?(}r%ﬁ%srs Qg%l%p i 'ﬁ'%eorem (ggé Qza(en up in 10 9m’ of

( 2iBhldidnhethanepibrtyd - zsr@ﬁeoﬁdla,thﬁ e[tmer(ta ghleuds ong ofrb{(RE)-3-
Rk R RN B CRARIR G RERREIGNO g SR fbovn-

s p.’é@zfrtulme@&(boxwmzacu( mDB): 80 o6 slightly pp&rﬁolldfrm@mglat&s 1°C.

to 1.60 (m : 30 1H); from1.65 to 1.85 (m : 3H)

1.95 (d 2. 09 |

z.’%hé\m speqtpm SRMEB (R0 9628 Prpmp): 160 (@jf: RPohd9 Gt :

2 29); fffdﬁﬂESSl@3(5I3‘t(rdnt :4H); 3.80 (7 7 < bHeadHY; % 19 torddd iz = 5.5 Hz

VErY,

s ),% 3672(d£9 "7“1;42 2&)1%561@%)( 83@@?4)% é6%oan(1dsts Hg : 1H);

= 467 dbwad dHf— 161HHz 61162 7(1Br(oad 13]); J.25 (splitHzJ = 9.5)apd S Hz :

7 | . il X —
%Ig) gfthm 7. 3%% 7. 4§ (ﬁag g 1 %9 ddd 79143-6@?%(’1 554% i ﬁz%:(d’ J

1I—9H28 168; §.60 Gargacss : 1 aozo_ ¥12.4 +/- 0.6 in

rret hanol at O. 5% - 36 Pr eparation of the enantionmers A

B of neth 5- | uor ophenyl) - 2-
gbé‘ﬁ?? ]spegtr[ (@/4%}0&@‘%9] FFDWE‘SN nol i n-4-yl ) propyl
- 2-nor phol i ne- carboxyl at e:
Methyl 1-[(2E)-3-(2,5-difluorophenyl)-2-propenyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-azetidinecarboxylate may be prepared as

described in Example 12.

Example 12

Methyl 1-[(2E)-3-(2,5-difluorophenyl)-2-propenyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-azetidinecarboxylate

2 g of potassium carbonate, 0.531 g of potassium iodide and then a freshly
prepared solution of 2-[(1E)-3-chloropropenyl}-1,4-difluorobenzene (3.8 mmol) in

solution in 70 cm?® of acetonitrile are added at a temperature in the region of 20°C




A solution of 0.62 g of benzotriazole and 0.62 g of
thionyl chloride in solutionin 5 30 cnB of

chl oroformis added dropwise to 0.7 g of

2, 5-di fl uoroci nnanyl al cohol .3g0l ubilized in 90 cnB of
chloroform wth stirring and under an inert

at pRRpher SgoRtatmaspherdey a118r @ (291t Amolesr arusfl RBC(3-fluoro-6-
xture . s.then s at this .sane

The t.
{ oiethorSotn e pRrdtI- o RecBor MR ak DSOS, © Afer
cn@ireihg andat reflak €dr 3 S}mﬁilrs,l nhé teqatidro nakires Gl chnlcemratahd) dryness

gﬁ%gdfr 6edgl§:e(r£%reﬁ3é1§e E » Sufll l l é}\get a\(\%tst’ue%vr}lqc}I qglleny 1n 100 cm of

Ve a ye SIow s ol
5S. wﬁter,@xsrad:tad mm imss holed’ of dlclalommttthm \mlmcllrslcognccrﬂrated to

gﬁ; lﬂder redu%ed | pressure gUI kPa ) to %{ve 546 or‘l’ ;T b&own o1l which is
m)P q hndb&sbcghwra@tegraghs of 2)4 Iﬂibtoisf)@i% irpdelyentamepdient of

2. dyQotRk aROHATIS IS BF RS 1ol 40-469 C\Hﬁ’urﬁé)] Aﬁer concentrating
acetonltrlle d then the whol enéé%éﬂ]eate Wi th
{

st ther iffRgtighvg erredpced; pagssurg ef e Of ometiyl pbif2d)-3-(2,5-
10 at didlubssphediy}- lfpeopdﬁyl]fB% 3- @gﬂ@(ﬁon mZﬁﬁxyq{flh@ifn gool i ng

oGPyl SAR 40 S indhe i o VeI R gL og

vvlth twi ce 10 cnB of acetonitrile. The flltrate i s

S PO (IR Sl o 200 .

evapo at i0

t i
; Egﬁﬁ&?onﬁ' 5 00 B ot SEB03 LI Aot | T ol brosdhely] = 6 Hz
15 10021q5r% o (4, eHsza at @0 (J th rm(so ggaaey(at yasies and 6

ng] Hé gg?&?rai‘@gﬁ q&égditl ’?ggmvl\ﬂt&ﬁl 28 5 and

dr Seﬂz OME): frofAYRe S TAD $mlt f ZHE 7a48j(ddd,abe|9&ﬁte@aﬂm®rzdl 1H); 7.96
ove. The oil obtained
ijurlfqug 1%@/%2‘?&% 0g aph on a silica gel colum

partlcle size 70-200 m dianmeter 2.5 cnm, eluting
W S ‘pmo Pighing Baktdiuk). acetate

20 gﬁé‘%‘ g&/ﬁ gn/an?{:ol feﬁg%f% Oﬂgrxrﬁ)fractl ons. The
fractl ons 25 cont ai ni ng the expected product are

corrlae IeFhtioR hft ilﬁ(mE'?»\Z%}hWrallejﬁoﬁé’i@ﬂtl JACHNEREberRERS 63/8 @nmol) in
erat.ur egm]on of 40C. 0.48 g

of acl;f:érerhgﬂqegr %e pgred n e{dllowmg
dlfluorophenyl) 2 propenyl ] -2-[3-(3-fluoro-6-nethoxyqu

251D 4o%tgunydf)o°{$°&§{i QA 6?6?1%5)%%59 Ccﬂidgﬂfaéyah%% 5'55%<(t4 66 mmol) of

obt al ne br own
of benzetriagakerin |48r¢m of, Alcéﬂmog)ethaeelsmdm aisEmeratire o@@w region

M"éf 2(6‘@3@&591 Q@on @tr’n@s{iﬂ&@to Of64@rE (:Q 8419116&) df 2?9 d(f‘lﬂorocln;_namyl

( Sg?cp]ggltm sgluuorﬂn Zg(g%mgog 1’;}21 ronpet]p.ene A%e%ﬁl IBg dloommjltes the
fehctiin mixithde; is BltOzd OATNG. 32HHterett rptuys 3nd)61etsohc$ rékfdueminsed with
8 X
30 3 \3§10f Vlé rcym b‘?{) 18918rdrr}é%hanfl T:l_rfz: 'f’ﬁtr?te 1 Waﬁh%ig?%lg‘e(s WJIth ?Q) cm’ of
t, water The armnR. Phabl is dried oves* IQ@gN(eslum SHjfate andsﬁlt(emd toJgive a
(ﬁu {5' 1'155 3 J)_ll)o P rélocﬁﬂu anz ne-03 & 1) which is
B 16" and
then concentrated to dryness under re uced pressure (2 7 kPa) at a temperature in
the region of 20°C, before dissolution in acetonitrile.
35
Methyl 3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-azetidinecarboxylate

dihydrochloride may be prepared in the following manner:
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1H); 7.36(d, J=3Hz: |H);7.40(dd, J=9and3Hz: 1H);7.49(nt:
IH; 7.96 (d, J =9 Hz : | H; 8.68 (broad s : 1 H).
-37 Starting with the racem c m xture of the

enanti omers A and B obtai ned_afove, the separation of
each enantionmer is carried out by HPLC. The separation

SI }71(? P@; g{ &R WH]&H&H%A@@ golﬁtléﬁlrﬁﬂbidxﬁ%r@hﬂde@@t a8 temperature in

y ‘1‘\)/I g 18 stal g ({e
0. B rgeigh of ﬁ@ Gl éﬂé gq3 i} @&0&}? k! ifém f1ds3-methyl
si zqﬂﬁlﬂﬁbrdﬂsmmﬂyqa&om@ngarW] lnl}ai’etidﬂ&gidar&fx BRO in

phgggt?qsrgmg %’6‘38& t I oﬂl&%ei%gxa‘%?g }orolp hhirs ap a temperlature in the
hepdgioie b red @bk / eaaivanoixt{85ik OchhOdntiayedv al dngnesshandangeduced

fl 0Q.
o 0, 1000, R LML 3039 0 R B
coyll)laiop'yln}@ -azediheashoxytee dilneeechddridecth the fomm of aspale yellow
?ﬁo tion (called enantioner A), the levorotatory, are
I'n

ed and evaporated under reduced pressure (2
kPa) at a tenperature in the region of 40C to give

0. 21 s %ec@ruxﬁoﬁﬁiﬁs@’lt’j n/z Etw F04aBhéeqpiaky,udaigli ng

the second enantioner el uted in the second posi tion
(cal | ed enanti oner B), the dextrorotatory, are
comgi n%nadn]dylemapor ahed Bagethyl r ediod-fhressuneth§dyquinolin-4-

kP f

By TR GRS P e 08 S mamer
spécscplumr( 3001.02z g (LDBRASOIdE(1.5- dlmeﬁwl‘@thyl} rapth 3tmethyl 3-(2-
tOR QIlef H%lme&cz?rﬁm(ﬂﬁte 1n3f'9 cm o?QetHﬂ*ydr&DfuTaﬁ 21; alled at a

( bfe@amauream harpejan of 3t un@r@B a(%ﬁin atmpspherg,rtg HnZscno# mmol)
tooBad3 Mrﬁblutloii'dYQ @N@-ﬁ)@rab?c@/cﬂ) 33 Jl}ndrléne)/THF")Afté?r Héitmg the

( quaptlu;? mnjtur;e tol_aL télﬁﬁgrrét%gedp& the Tlgbon %ﬁg% q §n5|)t];xﬁq) stlmng for 3
6. BSur§ dt a tednperdtfiredin theGefiohlnf 20?([—,02, 346g 614 pmaadf 8-fluoro-4-iodo-

‘] %Gl_lztg%xy}(_%ino\l}%g’ gnggu ]?_é’x'_Pohiﬁ?é% 8 &gﬁi@%ﬁg%é@éﬁn 255 g (12
7 agioh) of |pathssiuth pBogphiateJand 9.09zg : (012 -mn@l)68f (PglCldepf (1,1°-
H) blsﬁﬁplgﬂ%?)thbgﬁmo)ﬁrrocenepalladlum dichloride) are successively added.
After stirring for 19 hours at the reflux temperature, the reaction mixture is cooled
and then filtered on sintered glass which is abundantly rinsed with tetrahydrofuran
and ethyl acetate. The filtrate is then concentrated to dryness under reduced
pressure (2.7 kPa) to give 3.09 g of a black oil which is purified by flash
chromatography on 300 cm® of fine silica [eluent: gradient of cyclohexane/ethyl
acetate (from 75-25 to 60-40 by volume)]. After concentrating the fraction under
reduced pressure, 1.334 g of 1-(1,1-dimethylethyl) and 3-methyl 3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl}-1,3-azetidinedicarboxylate are obtained in the form

of a yellow oil.
CI mass spectrum: m/z 433 (M+H)" (base peak).

1-(1,1-Dimethylethyl) and 3-methyl 3-(2-propenyl)-1,3-azetidinedicarboxylate
may be prepared in the following manner:

20 cm’ (20 mmol) of lithium bis(trimethylsilyl)amide as a 1 M solution in
tetrahydrofuran are added dropwise at a temperature in the region of -78°C, under
an argon atmosphere, to 3.601 g (16.73 mmol) of I-(1,1-dimethylethyl) and 3-



"H NMR spectrum (300 MHz, (CD3)2SO d6, S in ppm: from

1.40 to 1.60 (nmt IH); 1.73 (nt : 3H); 1.99 (d, J = 11

Hz : | H; 2.12 (split t, J =11 and 3.5 Hz : I H);

2.64 (broad d, J =11 Hz : H¥1-3.05 (mt : 2H); from

3.05to 3.15 (nit : 2H); 3.18 35 (broad d, J = 11 Hz
metthyl 13- s‘ybuamedlcsﬂﬁpxylateaﬁ solteiop inrdfeentof ttrahydrofdran, After

ga_g'mg ﬁ%g(l?g‘%lhﬁtfg _atl a tel‘rése%ﬂﬂ&ez n? 1{3)%. eegjr(g% of3 b?&g%% 2cm’

d (2 .Amt®lHof -2-rirbfenyybrodniderare:addéd) and7th214 tl(estpmptramre i atlowed

Zf?‘g‘%dé jﬁ% g @a' te%ﬁ)grgy.lré g'l(tile %—% M’%Q} é\t zvglch Jtemp%rature the

5 |-|zme TupnHs; stlgreggox( another Hy7 hongy T@gamﬂh@n medium is then concentrated
1-{d 8:5):%% L&)aeﬁreeihééd%%ﬁﬁﬁe@w kPa: PRORRMMEis Bikks ub3n sbem® of

or 0- 6- met hoxyqui ng
yl yvar%aw]ewags%wm %ég%qsbﬁ&g;m. Of sthyygy agetgteg driedover anhydrous
aq Hﬁgﬂé‘suﬁﬂdéulllm&y@lt@éfd dRdsokht dadedtfedeedryaéssaunder reduced

(:"srufslcltﬂP Lt?rzt %I?ﬂ) . %1(‘5%%_2%? ggf a2 %/ 169 cf)ilil' Whith gs purlf7 ed by flash

10 d| ﬁhmmau@zqﬂnyl [phugntp gogieamy bf e@sloliexane/ethyl acetate (from 90-10 to 80-
?Ofb lx'/8 u?n 5{3?@%&? X%H{Crgtr tﬂe ?réa{:téonlsnungeli ruefhll%er(]l pressyre, 2.75 g of
cn@ (bﬂ mﬂﬁ/iﬁéhyl)\ﬁtl@ r3-19@t‘|hvlr Mé-prmﬁlr) I Ehraiidiedicabogylate are

hoYhRined il f8fm 8f » cMoABMRAUS sodi um hydr oxi de
solution are 10 again added, and the nmediumis kept

under reflux for another 3 hours the reaction nedi um

15 i s Clomisedpédicut apz ese e ) Yink/d 243 VEHNILYT (base peak).
hydrochloric acid at 37% and then concentrated to
dryness under reduced pressure (2.7 kPa) to give a
r e$i(dueDimth dethiyh ahil 3shetbilr hirata gl aorylae 209 be pepared in

col Hé'm“‘%hétrﬂ&n%“ ica [eluent: solvent gradient

(di chl ane- met hanol - aqueous ammoni a at 28%

(f PArAM o(@ Sonmol)pf panalar spjutioninf tetmbydammoniyen flperids isgdded to

20 coat ajolitioa tbe Brsqgucg 41734@03%6 d gnd) (ﬁ\lﬂﬁﬁ’kﬁxtyﬁa@hytlp 1,3-
LobegmsticadiokiEl BrerKaRd b %togan%'iﬁ%wﬁ ¢ gt s codled to

dl eté]mberahi‘bah tlﬁ@regldﬂ&)féﬂls and thén 10 {:rﬁ?@)()-rﬁmol) of a 2 M solution of

(Ztr‘?’mghg Sl d%ggxﬁn%lax)ne 111 Fc—r:x Q\% 1h }LO?flréC? ovc%:)rr ﬁ’ve mnﬁ\ftes and

-azet) gl necar bo
i ntheheaﬁ@r sy ramgteﬁ,ghwtberpﬂﬁkcrsol(i‘(ﬂ mmpbi @éaai M1 sgdution of

25 Zotr;rhkt%lﬁﬂﬁ%rhls’t‘ﬁhﬁ@qg M’xl%me ( %deoﬁﬁ‘rzal%ﬂ nt}fép%lzzﬁlt)ts are

from 2.95 to 3.
_ gyﬁpor%e gn(zed regucedp(rpﬁure @q) ti)ggl(vgw g of p brogymsliquid
Hth;chZE'Q puﬁﬁ&? b(ydﬂash ehx%ndeogra}ﬂw‘y') pn %ﬂﬁn{ f: ﬁﬁ’d‘%}hca [eluent
635 A B2
1 heﬁ%ne/etk_ﬂ) ac tig (2/ y \iq_bune f‘gt}e Sc {“f r?tng th_e fractlons
9 En@ndreﬁud}@i pressure, 3.456 g of 1-(1,1- dlmethylethyl) and 3-methyl 1,3-
30  azetidinedicarboxylate are obtained in the form of a colorless liquid.

CI mass spectrum: m/z 216 (M+H)", m/z 233 (M+NH,)" (base peak).
P p

Example 13
35  Sodium salt of 3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]}-1-[2-(2-

thienylthio)ethyl]-3-azetidinecarboxylic acid

The procedure is carried out as in Example 11, but starting with 512.4 mg (1.08
mmol) of methyl  3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-1-[2-(2-
thienylthio)ethyl]azetidine-3-carboxylate, 20 cm® of dioxane and 10 cm® of 2 5 N
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25 1 H; from7.35to 7.45 (m : 2H); 7.49 (ddd, J =

9.5- 6and 3 Hz: 1 H; 7.96 (d, J = 9 Hz : 1H);

8.70 (broad s : 1H). C mass spectrum mz 471 (MtH)+
(base peak). 30 Methyl -42 -

1-[(2E)-3- (2, 5-di fl uorophenyl ) -2-propenyl]-3-[3-(3-flu

or ousi'@ﬂhﬂ%}iﬂd&bﬂ@llelsﬂhlﬁoﬂ | ).phomydndeBreflux. The medium is cooled

: azet,;h B DN TIPSR o8 b SRUESH dfimonia

1 {o(]ﬁE)n— & {s2toTreatibf 4 pHroo Bh®he k)lvéntp apthay ley ar®ritad (B8ddr raduced

ne?rﬁ%s)l(l§eq 2.7 l(().ﬁ’a)hw Zfhc;z;geachmfI Tyness. Z’lé e ralec}]uenél alrs kt)%k)?nlug m 20 fm of

g wﬁtepemhgléw\um toastoh defore ts@ng,gwaﬁhnmowab Syaten ando\mle diethyl

nﬂi{n @7‘3 ﬁg”f@ﬁé‘éoﬁmrﬂ EQP@F ?F?: ?ﬁh%l‘o%lnﬁthoxyqum(()lén -4-yl)propyl}-
3-(

% hi orotgro eny fl uorobenzén
-thienydthip)¢ ﬁl]ﬁnazmdl@ﬁ@rquyéie dckhire rtMISeob&?l@e%a gy form

at ofa WRIPEERAH Theliifly 5%‘?01[1@1%790 of 20C -39- under an
argon at nosphere to 1.18 g (2.91 mol ) of nethyl

3-[3-(3-fl 6-
WEtH‘ Dé\ﬂﬂwbgtgiii?m(%owmr G)ISB daz@tn ppm)edaafro(mw 2H)e 1.96 (mt :
O ST ERAA1ey A RET RSt AE a8 7 SEE 1, B 205 10 3.10

|on M XU dreé | conééntra e

un(mtr 218 e (bpeasksd, U €7 (Hz. 72HPpa)32 Groad/d, h=rebed L?é‘l) 3 97 (s:
V"”Bﬁﬁ‘ 76 @gkﬁn sufPaﬁJ‘?, 3?& Cﬁ% of1 73 LNRHE, 1 =e3<S'H9§tﬁ@|) 7.38 (mt :

I or onet hane whj.ch |

s AGEEAT T8 and | Hes d M 460 (B d o = sroBganED(397 @ 1=9

kng e f)]ggy@(blfoéiflﬁ ppf a brown oil which is purified
chr omat ography on 240 ml of fine silica

[eI uent gradi ent of cycl ohexane/ethyl acetate (from

50F5&1ds®sﬂ&tﬁﬁnbyﬂm4ﬂmmﬁ)} m/AB3E(basepesk) r ati ng the

fractions under reduced pressure, 0.799 g of nethyl

1-[(2E)-3-(2,5- 10

di nyl)-2-propenyl]-3-[3-(3-fl uoro-6-nethoxyqu

' nmc'ugyﬂ 3y[|3)(@ IHARYS- ké}ﬁ&hb)evqlﬂﬁmﬁnr@%wwqut@ tﬁﬁhgms)éthyl]

formof a yellow Oi Spectrum (

NréaZ%tdBBf) ooxYBle S in ppm): 1.57 (mt : 2H); 2.00 (nt

AHkolufi60r30.69 dn®® 82.15mfsl) of WidsoprdpilGarbddiinlide in 5 cm® of

Hztetrag%rgfu%a?rb& %@%9 agﬁ)tgmgfzrg%};l?z én t}%}:ge’gg)nggts %(S"q} toﬂazsoﬁsltion of
16568 g 163 SHOmol )L b medhys - [BP cubror6- metho&mlmlqn’zx 4-yliphopyl]-1-

g;ghgd%)éye}}?)l 3. agét (flﬁ&lallbto ]ate‘] 3T4 %‘lé é?'? qm'élob'zof 2-%6phenethlol
an and 70§ mg @ﬂ)mmpl)gé' tnPly:ny yhespgllr}qzln 5 g_qq) of Eptr?.byctrgfurqp and the

1 Wediund islirred Gor2?2 HMRESat ap@aHdrhite i the Ador( M0°CT Z
191(base peak). The sol ution of

2- [(1E) 3-chloro-I-propenyl]-1,4-difluorobenzene (3.8
B0 ki’ f diethyl ether are then added to the reaction medium, and the medium is

extracted twice with 30 cm® of water supplemented with 0.5 cm’ of concentrated
methanesulfonic acid, and then with twice 30 cm® of water. These acidic aqueous
phases, after being combined, are washed with 30 cm’® of diethyl ether, and then
alkalinized to pH > 11; the medium is extracted 5times with 50 cm® of
dichloromethane, before evaporating to dryness under reduced pressure (2.7 kPa).
The residue (693 mg) is purified by flash chromatography on 150 cm® of fine silica
[eluent: cyclohexane/ethyl acetate (1/1 by volume)]. After concentrating the
fractions under reduced pressure, 340mg of methyl 3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-1-[2-(2-thienylthio)ethyl]-3-azetidinecarboxylate

are obtained in the form of an almost colorless oil.
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acetonitrile may be prepared in the foll ow ng manner:

25 A solution of 0.34 cnB (4.66 mmol ) of thionyl

chl oride and 0.555 g (4.66 nmol) of benzotriazole in
40 cnB of dichloronmethane is-4%lded at a tenperature in
the region of 20C under an argon atnosphere to 0.646
g (3.8 mmol) of 2,5-difluorocinnanyl alcohol in

Sol P in,40 dj chl thane. After, stiffin )
7 or RPS b CRRTLCDSIE B BEmE 1133 el b7 et
NoZH)B 2siontt.er ed Ik ag28l)ahd4 (hd =dHzd: 218) ifchme 3100rte €dl SMmhth: 2H);
3 | | . r-0 aney. AThef.1dt atge A.S i
RN 31 L2 U, 30T A, ST ] 31 (5% 3HD; 7.04
phadel T3 -mdell> lzerl hagdd<ddinh s diSfande Had 1H)1 187 roadd, ] =3
gi M2 : aH)SPhU{Br8Rd 88, J = 9 and 3 Hz : 1H); 7.60 (dd, J = 5.5 and | Hz : 1H);
ﬁﬁ%&lE -3-chloro-I-pro enylb%1,4- i f 1 uor obenzene (3.8

7 ( FGHH?éIEQh%EOQSHEEH atlél- t o dryness under
reduced pressure (2.7 kPa) at a tenperature in the
"B s Sl AT A M RSO basR pa0G: O i e 39
- fl uor o- 6- net hoxyqui nol i n-4-yl ) propyl ] -3-azeti di necarb
0X di I : 4t
e BF ng  nmir b R abRo Bh AR L (P Earoxsethyl)-3-
acizgtidiorurbaylatamay g arepataddn iridloaingmerigper at ure in
tlhﬁi { ggﬂgﬁﬁtat@sgurﬁ(?:{%]ﬁoﬁat%-(@g5 éﬂﬂ&l? ﬁgsl(sad?i@@ kd a Olution of 2.57 g (6.347
3}%131104)},_ of et n’%{%@?ﬁaﬂp}ﬁjn%eﬂ%zsywi?@érbﬁwl)propyll-3-azetidine-
1, Sreretdteli diegidesdhiaride ah@ 0.n5 &0 Y9icommhdl) 16 2rBdddkhanol in
e QR cor SeloBtiBy bt oy i s SR 2o REH Biipefaure in
cothe eegiomde20 befoymbssingrfdet. 26 ddursathdeprefias und efdfating the
gf’fb%\i%gs_ ‘%}d\é? réhué?d ngrteﬁsfurgefﬂg:yljefilcllrl]e_ if. taken up in 100 cm® of water and

uor o-. oXY,qul no o
y| Gx8iaetsd | Witls 3atimes dDA sy oo diphlaremeihag M tsr pporafed under
t hRdhQPressu (RF 1PaY & $PWof & BRI 0iflid obtainddS WhiBest #s Pitified by
n1% ﬁ3%@§w%%’ mz 3 4’§é 43& as eak).;an? 191. .
1-1lashq _chtomp tH%IiagﬁjhyP? | Pﬁy ine ‘silica [eluent: gradient of
3- {iBh16fonidthememéharel/Agrepys kmalonte sbiution at 28% (from 100-0-0 to 86-
/123 SRS LIRS0 T 0. STHECSE, 171
mmlof rodthyl- 3-13-(3-Biemst Gryredicxylyinakiet434 hpsoryy)- 1-82-hgdrox ethyl)-3-
Pr OREFNEIaTHox AL Sl St MR iﬁ@lﬁé’%'oefta?il'ﬂ{‘oi#s cnB of

tetrahydrofuran 1s added at a tenperature in the
regi on of 3C, under an argon atnosphere, to 12 cnB (6
Bl thassGhedruda:mM 396 (M) o/ 2084 59b BB eak).
(9-borabi cycl o[ 3. 3. 1] nonane)/ THF. After heating the
reaction mxture to a tenperature in the region of 20C
and then stirring for 3 hours at a tenperature in the
r efkamplkefl5S20C, 2.34 g (4.4 nmmol) of 3-fluoro-4-iodo 20
6- met hoxyqui nol i ne in suspension in 35 cnB of

U e 4 daftf ot @5-39Bd 3L dhSto B-methdx fdklnolin-4-yl)propyl]-1-[(2E)-3-(2,5-
difluorophenyl)-2-propenyl}-3-pyrrolidinecarboxylic acid

By carrying out the procedure according to the method described in Example 1, but
starting with 4-bromo-3-chloro-6-methoxyquinoline (which may be prepared
according to the method described in patent W0200240474-A2), the sodium salt
of (%)-3-[3-(3-chloro-6-methox yquinolin-4-yl)propyl]-1-[(2E)-3-(2,5-
difluorophenyl)-2-propenyl]-3-pyrrolidinecarboxylic acid is obtained in the form
of a solid melting at 77°C.
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mol ) of potassi um phosphate and 0.09 g (0.123 mmol)
of Pdd 2dppf (1,1'-

bi s(di phenyl phosphi no) f errocenepal | adi um di chl ori de)
are successively added. Aftesa4stirring for 19 hours
at the reflux tenperature, the reaction mxture is
cooled and then filtered on sintered glass which is

dantly_.rinse h tetrahyd and et

2cElER Pl st B hE Pt PheBess
under reduced pressure (2.7 kPa) to give 3.09 g of a
bl | fii f | L a

ﬁ%&& #ﬁ%xﬁ?ﬂ% dlclgﬁf Fuoétm@%rg é?]tw%?@l PR and 728
cy@nohexane/ethyl acetate (from 75-25 to 60-40 by
volunme)]. After concentrating the fraction under
reduced pressure, 1.334 g of 1-(1,1-dinethylethyl) and
3-methyl 3-[3-(3-fluoro-6 30
mef hoxyguj nol i n-4-yl ) propyl]-1, 3-azeti di nedi car boxyl at
e-ﬁ&@ﬂéﬁﬁéﬁned inthe form of a yellowoil. C nass
spectrum nmlz 433 (MtH) + (base peak). 35 1 -(1, 1 -Di'm
et Sydivmat hy k3lt andof3- mé:t:hy-l[(2E') 3-(2,5-difluorophenyl)-2-propenyl}-3-[ 3-(6-
3- t may be

ré%%@g b%4§P§Fﬁgaf§ ﬁ%ﬁ%@%ﬂﬁ%@§ﬂ%ﬁﬁézo nmol ) of
I|th|un1b|s(tr|neth Isilyl)amde as a 1 Msolution in

t eBY &HYXIRS PUY A PERCETYE deeprding pathsenethoddessrpet mtlixagnile 1, but
t hQarkiag ividth @fbrorﬁg-@rméﬂﬁG?i uirlind/ ﬂl‘énsoaflﬂp&ﬂhﬁf er)-1- R2E) 3-(2,5-

4‘%;0%@§%8ﬂ ngﬂﬁfgg%dpﬂé géPdlneHE g ﬁg§%Vh |on in

40py&t’dildmechmbf(ﬂiwd:ﬁcbfswb&rjnedAhttm forsit ofrardohig rhedingl & around 109-
nhgﬁkﬁs at a tenperature in the region of -78C, 2.2
25.4 mmol ) of -2-propenyl brom de are added and

then the tenperature is allowed to rise from-78C to

a tenperature in the region of 20C, at which
t e@Pﬁ%@stéﬁ%@trﬂrHe SmRdeym i spygfirred for anQ&s@%’éalél.7

hour s e reaction nediumis then concentrated to
dryness under reduced pressure (2.7 kPa). The residue

| SInfiak&inspe@nird K38 0o8); a621;Wesoe] 150% 1890;r12a2 1228t 16813 845 and
ti 59 cnB of ethyl acetate, dried over anhydrous
magiedlum sul fate, filtered and then concentrated to
dryness under reduced pressure (2.7 kPa) to give

3.525 g of a yellow oil which is purified by flash 10
chromat ogr aphy [eluent: gradi ent of cycl ohexane/ et hyl

acggﬁhﬁhﬁﬁron190-10 to 80- 20 by volune)]. After

concentrati ng the fractions under reduced pressure,
2.75 g of 1-(1,1-dinethylethyl) and 3-nethyl
3 Eﬁarmbﬁﬁew (levdroBit@zpof di[agdiMmmidoxuttadeyqaimlin-4-yl)propyl]-1-

({ZPtg}ﬁnyﬂ?lopegyéﬁ% m.of l_g_c%nccerfﬁoalrl())orécly S? I\ﬁgm)(l_]{ns%ebgegg]g&%s absolute
peamﬁguﬁw@ill Di nethylethyl) and 3- net hyl
1, 3-azeti di nedi carboxyl ate may be prepared in

By carrying out the procedure according to the method described in Example 3, but
starting with methyl (%)-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-1-[2-(2-
thienylthio)ethyl]-3-pyrrolidinecarboxylate, the enantiomer A (levorotatory) of 3-
[3-(3-fluoro-6-methoxyquinolin-4-yhpropyl]-1-[2-(2-thienylthio)ethyl]-3-
pyrrolidinecarboxylic acid (undetermined absolute configuration) is obtained in the
form of a white solid melting at 160°C.

[a]p’® = 36.3 +/- 0.8 [dichloromethane (c = 0.5), 589 nm].



the followi ng manner: 0.9 cnB8 (0.9 nmmol) of a nolar

sol ution of tetrabutylammoniumfluoride is added to

20 a solution of 3.513 g (17.46 mmol) of

1- (1, 1-dinethyl ethyl) 1, 3- azefsi-di nedi carboxyl ate in

solution in 30 cnB8 of nethanol; the nediumis cool ed

t o IR aptarpe KBy 2937 lobe, 1508; an2®f 163Q¢; 3andsihegnolfsems and

(Zg%gm)h) of a 2 Msolution of

tri Fﬁyrsilyldiazonethane in hexane are then poured

in over five mnutes, and then after thirty m nutes,

an®i mexss dfectm®: (BD=ritI(J+0f 345 PMM S H 4$b i) basefpedl

trimethyl silyldi azonet hane i n hexane. After

de ri zation, the sokven re ; | 4L 1900

ol Dot (57 LBE] MR A RARRRALAL s Mty -2
51 i duenylthyhethnlli3spystelidinesarbeyylpica smaye heo maensgeda sy deseribed in

32@xapRf 2f bie stattlgCRithel-YeMromot hyl il i

ace atg (80/ 20 by \gol unme) .mAfter%ggg%@E?%g{eiﬁ%g)&t Kglow otl 15

fr38@S5fAs  under reduced pressure, 3.456 g of

1-(1,1-dinmethylethyl) and 3-nethyl 1,3- 30

az & mosngetcramboxXy #88 @ay.e obtained in the formof a

colorless liquid. O mass spectrum mz 216 (MtH) +,

?aéi[@%ﬁr&%é}m%ﬁioﬁ&ﬁﬁe&e %Qy ﬂ:'@(%'}pﬂa?edl 3ac§05rd1%ogd itg Mhe method

10 3. descpiBeq inpatent BV QB0029RY FAdol i n- 4-yl ) propyl ] - 1-[ 2- (2-
thienylthio)ethyl] -3-azetidinecarboxylic acid The
procedure is carried out as in Exanple 11, but
starting with 512.4 ng (1.08 mol) of nethyl

3- L3- (35 flyoro-6-met hoxyqui nolin-4-yl)propyl]-1-[2-(2-

thbéﬁémﬁﬁi—%) et hyl] azeti di ne-3-carboxylate, 20 cnB of

di oxane and 10 cnB of a 5 N -42 aqueous sodi um

hy Bnatiogesr B |(dextomotator $fo3H] 3-(3ufldero-6-afdthoxyqiinelindylypropyl]-

i's - - =hl or.j; c ,acy

o Far Ao N op B Ehec RO R0l (teliaflifa, @bsoture
15 { ocondlguFAlonhH > 8. The sol vents are then evapor at ed

under reduced pressure (2.7 kPa), w thout reaching

dr B@%ls?yinghﬁ% R Grededing at:é!dﬁﬁﬁ]g;i_ﬁ t}'%ermgmo@ Hgscﬁﬁ_e@in\"@iaﬁ'i]ple 3, but
an owe o.,stand,., Rej.ore TI1 ering, .wasning w
wa 8$1n§n&v Wi Wft}@?lepjﬂﬁ'ﬁ’&fﬂ‘éqr?' 4@5@%9%%%4@5&%]-1-[2-(2-
s athienylth®)¢tByl]-3-fyirredidmebarbet Hatey thei erahtiomér B {[dﬁk&bi&dtdtcry) of
1- - hi ' - | di Doxyl. i\C..aqi
- SRSyt £ 0 B uoh

20 prepywolyligcathopyitadd Gndegminefipbsalye confignrtBo) inbtained in the

( CR3nZs3Q Wiite Sdlidmndtamg at 1728@, (nt @ 2H); 1.96 (nt
2H); 2.57 (broad t, =7 Hz : ; 2.74 (broad t, J =

2H) ;
&, 155 SV 11Tl .91 B O304 7 976

; 3.0
1 2H); 3.97
(s 3H); 7.04 (dd, J = 5.5 and 3.5 Hz : 1H); 7.17
( bR apkctrpm) (KB . 293z 16201 HS08;71 238, (1681; 847; 832; 809; 785; 708 and

452 cm™.
25  El'mass spectrum: m/z = 474 (M+) ; 345 (M — CsH;sS; )+ base peak.

Example 19

Enantiomer A (dextrorotatory) of the sodium salt of 1-[2-[(2,5-
difluorophenyl)thio]ethyl]-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-
pyrrolidinecarboxylic acid (undetermined absolute configuration)



1H); 7. 40(dd, J=9and3Hz: 1H);7.60(broad d, J=5.5Hz: | H);

7.97 (d, J =9 15 H : 1H); 8.70 (broad s : 1H. EI

mass spectrum nfz 460 (M+'), mz 331 (base peak).

Exanpl e 14 20 Met hyl - 46 -
3-[3-(3-fluoro-6-nmethoxyqui nolin-4-yl)propyl]-1-[2-(2-

t hiBsrrqahtyhigaj&th@r]ncedﬁrmebﬂdﬁimahf hethpldategcribed on Bxkample 3, but

8 ?)?g i elt ! ;ﬁ‘; ﬂql))g}rgﬂ:r) Pi-g(g'sﬁglg&%ﬁ}{ %ﬁ‘)‘il?ggltmg 23 (9 fEJoro—6_

t h@qﬂ@@‘lygwnohn ﬂasdl)mﬁp)d] %@Iytmlldmem‘rbome,ng the . 35nammm)er A
of ﬁ&?ﬂ&)’dt?mgyr)ofme sodium saltucl)fnlo 21, 5_()1/1 yoro 8hex}}jl)tﬁno£eéhyl] -3-[3-(3-
3 (2 gE GBI RY S LBAc IRiomAL AbEyRiseearbalicny (2.7 acid

mT_(’thr)deQ;rmgTeHtﬁb&ﬂﬁ‘t@'&;@ﬁﬁ%\ﬁbtlorﬁﬁﬂolﬁgﬁe% {hé frniBPh Whitk solid.
tri phenyl phosphine in cnB of tetrahydrofuran and the

22 h s at erature in the
g ?@O%U g% lréimlia“l%? 8 83%5% &t hen added
to the reaction nedium and the mediumis 30
ex R ap¢atichnt (B 2884;hl 20; t5B; A8 Walt3éd ; 528011 @8ENt08d; 99%;831and
0. 10f concentrated net hanesul fonic acid, and then
with twce 30 cnB of water. These acidi c aqueous
phases, after being conbi ned, are washed with 30 cn8
10 of Cdi"éatshwecé”t“ﬁ'éﬁfz a5 QAEN bagelsik.ni zed to pH > 11;
the nmediumis extracted 5 tines with 50 cnB8 of

di Mﬂtmlo met hane, be(igrle[ze cmﬁtloraghér@l)gw]&&%&] -3Upsles-fluoro-6-
ue

urt ARG B AShEara T vap Ao Sor B e s

Si kibscalbexﬂ el Elemlple(2ysiaﬂh@(\anhaQe[l(hjbforﬁxmlhﬁ)thloﬂ-ll41dllﬁljaorobenzene.
voI zlgéq l,e]k@; Bl‘ﬂs &Q@ﬁgdwt rating the fractions under
ed

red pressure, of nmethyl 3-[3-(3-fluoro-6-

nmet hoxyqui nol i n ropyl]-1-[2-(2-thienylthio)ethyl
157 @lazaéwmpmamikﬁg\ﬂ@ are obtained in the form of

an al nost colorless oil. -43 "H NWR spectrum (300 MHz,
( CRI)2BedrA6sth @) thid |- AR ifludrodantdit : maiﬂ)be iaréi)ﬁr&l”hccor@lh% to the

280 =7 H : 2H): f
”%éid?STg’e@rﬁ' pate%tf}?bzoéz%gx7%d42 =7 H 2E)|) 3 33
: .59 (s : 97 (s : 3H); 7.04

: 3.
SEQLa_mMSSandsst: '7.17 (dd, J = 3.5
and 1 Hz : 1H); 737(broa 3 1 H; 7.41
- §
7

|
d, H
(bEamm%%r g 9(21)@%%%0 _% g(%lglql? 1s'Alt‘ %fa)?ffé’ [(2,5-

20 &1 RSEREREN P T3 T TR 6 g b glaginobasy piraryl)->-
10pMeblidthecarboxylic acid (undetermined absolute configuration)
FS (3-fl uoro-6-nmet hoxyqui nolin-4-yl)propyl]-1-(2-hyd

r O@g'ectarr%n)g o%t the procedure according to the method described in Example 3, but
starting with methyl (£)-1-[2-[(2,5-difluorophenyl)thio]ethyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate, the enantiomer B

25 (levorotatory) of the sodium salt of 1-[2-[(2,5-difluorophenyl)thio]ethyl]-3-[3-(3-
fluoro-6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid

3H)

H) ;
J
the

1H);

OO\III

(undetermined absolute configuration) is obtained in the form of a white solid.
[a]p?® == 17.5 +/- 0.7 [dichloromethane (c = 0.5), 589 nml].

IR spectrum (KBr) 2934; 1620; 1509; 1483; 1361; 1230; 1187; 1030; 909; 831and
30 757 cm’.

ClI'mass spectrum m/z = 505 (MH)+ base peak.



azeti di necar boxyl ate may be prepared in the foll ow ng
manner: 3.51 g of potassium carbonate (24.4 mmol) are
added to a solution of 2.57 g-4B-347 nmmol) of nethyl
3-[3-(3-fluoro-6-nmet hoxyqui nolin-4-yl)propyl]-3-azetid

i ne- 15 carboxyl ate di hyhdrochl oride and 0.75 cnB (9.6
mol ) of 2-iodoethanol in 100 cnB of acetonitrile, and

t heg plgmi s stirred for 20 hours at a tenperature in

the region of 20C, before heating for 1.25 hours under
re&%ux.andTﬁvEgorating the solvents under reduced

pr eQ8(pner (levartaipny) o€ 1t[Zr@rd-digluprophemxyshyil-3at@fluoro-6-

aﬁq;nnethaooctyqambﬁd-4\l\jfl§ﬂ10}3yl]-3l”ﬂ?,@roiigﬁle&ﬁgo licdi chl.of one(%lplgagnnined
5

[ or.at ed under 20 reduced "pressure (2.
kpgﬁb@%ﬁl“@ﬁa@wg pink oil is obtained, which oil is

purified by flash chromatography on 300 m of fine
si Bycanysiguanthe pypeedierdccofding to the method described in Example 3, but

di efakt han hang| f ¢ anmoni a sol on_at
285 (1 Com 180- Gr ey g1 388 B BB ek 513 - ruoro-s-
coEEYatinghn-frydrronydl 3-ovmolididesarbegined phesssiitiomer A
10 3 b3 b iat0s & et by BT B AT BRRYI  oros
r oXyHORYHYR 1n-§gl)gmﬁd¥ﬁg@glﬁcﬁawmxe iar e editlai n¢uhdefermined

t habspbtarcaifigaraionkisibtaindd in MRS forSIRTGLLMD 1@@376
(Mt*), mlz 345 (base peak). Exanple 15 30 I'um sal t

Of [a]p?® =~ 18.9 +/- -

(8- (oo 182801 %7 Imgthante syt 889 iR1a- y1 ) propyl 11 - [ (
2E) - 3- (2, 5-

di %P&?B%é%li)-oznqér%%ml; 35@HriAeD; tiTTec20 a3l W31; 1008
acoas 8¢ 83archyi ng out the procedure according to the

met hod described in Exanple 1, but starting with

4- -3-¢hl or 0- 6- et ui nol i ne (which may be

5 prcg{)rg?%cf%ecg?%% ﬁé@&%gﬁ’ﬁﬁqm descri bed in patent
W)200240474- A2), the sodiumsalt 35 of
(E )I)yfsﬂl(g'h {£B1 dﬁi(&ﬁ@ﬁumpﬁmmxg)et}ﬁ@]l-}-[13-63-17]h}ﬁt@g}@tﬂo-x}q&gg]in_ 4.

TapAl 23 - idi . .

P uﬁoﬁismfﬁ‘ digecarboxylats ay be preptedias dlessrihsdyini Bxample 2,
aOPlSPRingpH) 4rédtbramaetfieoxypi B-difitombemiend. ABENOIBiIAE obtained.
77C. -44 El mass spectrum nfz=500 M+. ; m z=153

CoHmkRs bsaumelz SONfVay.ed spectrum KBr: 2936, 1621,
1504; 1491; 1230; 1117; 831; 743 and 728 5cmi.

€ ' It of _
20 (E? W’?Eg&@g% E,glad-s‘@‘i“%rPﬁ%%fb%e‘ﬁW) b daseplady | dccadjig: (16 the
- Tigh efilied an patedt- WIO20040474-82 pyr r ol i di necar boxyl i c
acid 10 By carrying out the procedure according to the

nekhagpldescri bed in Exanple 1, but

Enantiomer B (dextrorotatory) of 1-[2-(2,6-diﬂuorophenoxy)ethyl]-3-[3-(3—ﬂuoro—

6-methoxyquinolin—4-yl)propyl]-3-pyrrolidinecarboxylic acid  (undetermined
25 absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting  with  methyl (:b)-l-[2-(2,6-diﬂuorophenoxy)ethyl]—3-[3-(3-ﬂuoro-6-
methoxyquinolin—4-yl)propyl]—3-pyrrolidinecarboxylate, the  enantiomer B
(dextrorotatory) of 1 —[2—(2,6-diﬂuorophenoxy)ethyl]-3-[3-(3—ﬂuoro-6-

30 methoxyquinolin-4—yl)propyl]-3—pyrrolidinecarboxylic acid (undetermined
absolute configuration) is obtained in the form of a white lacquer.
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starting wth 4-brono-6-net hoxyqui noline, the sodium
salt of ()-1-[(2E)-3-(2,5-

di fl uorophenyl) - 2- propenyl ] - 3-[ 3- ( 6- net hoxyqui nol i n- 4-
yl)propyl]-3 pyrrolidinecarbojylic acid is obtained in
the formof a solid nelting at around 109- 112C. 15 C

nEEﬂ pBRect 8 umy g 2 74Lhalbtic RS S), BEkm]! nfrared spectrum
2941; 1621; TA]91 1589 1)490 1%42; 1228; 1031;

(| %{q&%ﬁg&mrﬁ@ 2558 P 1o F138b! PP 1992 1231; 1031; 1008;

3- 9B 4nd-g3P2uwdk - 6- met hoxyqui nol i n-4-yl ) propyl ] - 1-
[2-(2-thienylthio)ethyl]-3-pyrrolidinecarboxylic acid

undet er mi ed absol 9. cont i ratlon) By carrying
(()u{iij{nﬁés S;S’F%Elg’dﬂ'}/é {éggp@%%gba\sg nmet hod described in
Exanple 3, but starting with nethyl ()-3-[3-(3-flu
or Bxsmpiet23oxyqui nol i n-4-yl ) propyl ]-1-[2-(2-
t hi enyl t hi o) et hyl ]-3-pyrrolidinecarboxylate, the
enanti onmer A (Ievorotatory) of 3- [3-(3
-fIuoro-6-nethoxyquino|in -yl)propyl]-1-[2-(2-thienyl
t hE@aoek] - A 30f py nrelidi-miewarpasyyl)- 9 p@@ﬁﬁyu 3- [3 (3 fluoro-6-
und ern1n $Q®O|Ut conf i gurat i on &D
th‘éle 25¥‘H%1%9 N5 HXRPIORYY ol Pyl e CaEPOXt! 10160(:*“:1 2 ndﬁel'mmed
36at3otute cdhfigufatioahl or omet hane (¢ = 0.5), 589 nn]. - 45
IR spectrum (KBr) 2937; 1620; 1508; 1228; 1031; 847,

83§3 cﬁggoj o%fﬂi\}, ac?ugg%g&) it %%g% OllﬁLoélggsa%d cﬁgtczhégr',?erature in
(she 3egion 08200 Gdp 640 ﬁé@ ﬁ&’kyn@mphcﬂflthe @mupmeopsypf ielly2 1-{3-
((& 5- &ﬁumcgﬂwﬁ}maq}sﬁw 13@3 E);(Lﬂﬁ&lotéih{éﬁ%? 1Yl @hﬁggﬁ}b

pre are describ ? start
vv| %ﬁwzol[l IDEQIF Y B {7t f?lﬁrlely t’ﬁl%’pﬁ‘@né)f dioxane| dwjepispirring under
Obﬁeﬂhﬂ efolr 1E|hom&§me&@@@idhuﬁbdlﬁﬁi1s4cﬁ)&céﬂ‘t4bied under reduced pressure

AT B RO eh kit bR 7 88 BEGTLA FIRLGF vetlow soluton
V‘D@Oﬁﬁﬂmcnﬂed\m plibsawith 80 t81’ Edark NGIQBBOLB hydrochloric acid solution,

(df{;)t i %ﬁ %%&Ed’ éN ﬁI 7?] cm’ of dlcFlororﬁethiu}e and tPTn twice 50 cm® of

qul no
ichloromethane. The organlc phases are separated by (%cantatlon dried over

magnesium sulfate and then concentrated to dryness under reduced pressure
(2.7 kPa) to give 0.29 g of a residue which is triturated in 5 cm’ of diisopropyl
ether, and then dried. This operation is repeated twice. 0.28g of the enantiomer A
of 1-[3-(2,5-difluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6-methoxyquinolin-4-
yDpropyl]-3-pyrrolidinecarboxylic acid (undetermined absolute configuration) is
obtained in the form of a cream-colored solid.

Elmass spectrum:  m/z=482 M+. ; m/z=151 CgHsF,+ base peak.

Infrared spectrum KBr: 2943; 1621; 1509; 1496; 1231; 1170; 1031; 830; 767 and
595 cm™.

[a]p?® =-37.5 +/-1 [dichloromethane, (c = 0.3), 589 nml].

The enantiomer A of methyl 1-[3-(2,5-difluorophenyl)-2-propynyl]-3-[3-(3-fluoro-
6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate may be prepared in the
following manner :
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1-[2-(2-thienylthio)ethyl]-3-pyrrolidinecarboxylic
acid (undeterm ned absolute 15 configuration) By
carrying out the procedure according to the nethod
described in Exanple 3, but -dParting with nethyl
(+)-3-[3-(3-fluoro-6-nmethoxyqui nol i n-4-yl)propyl]-1-[2

- (& tshlutieg| t b o) BBy | of3- pyethpyl ditird ddrpvopyyak 2 3-(hluoro-6-

enﬁ‘l@fHoQ in&lirl-4¢ L5 91rr¥l)i charbo ate mic), 75 mg of
A ST IS o)

| uor o- UInO I Nn-4-
[@szrtﬁlpw@ﬁ‘ynﬁﬁé’)zet V| ?ﬁsdlﬁeowwc'lmheam@caarbbxw%c g of

aciethakid Ex%‘]ﬂhd%ﬁﬂm@ﬁﬁoﬂﬂ!rﬁ} 6P Métw&ﬁiﬂeoﬁ)héa&dozﬂt %°@eﬁ)r one
white solid neltl [ a] p20

h t 17
"noufgand Bk Gt alrodingp Sheenn dor B bty Sffe essbihmure s
| Riiyted tvithrb0Q B )of 2837 acelzgﬁ @nd H0TFilteisd Bie dr@&ﬂ;c pB4ké;is washed
083
o580 H10 50 8, 3 oG i P s SR ot s
192 Ehélwdnoohlenc,’lacwsmhmonoﬁab oaqueows phése sobliouphts&d pHOB-9 by
1- L&ﬁ&é@ogpoﬂéﬁﬁ%Qﬁ%ﬂ%yhﬂé EH ]eg(ttxﬁgtle%] three tmf \§1th 100 cm® of

uor o- UInO
py‘?ti‘ﬁll s tate cEepug e cphassaqu gmbm@d,rrwwélad oo e’ of distilled

Coﬂ'ﬁﬂeguﬂﬁ‘éd QRdr n‘fh@n&‘lmﬁaﬁflﬁﬂé"gn@L{Beﬁ Q@n&rn%f%gufoe dryness under
acc to t hod, descrlbf i.n Exanpl e but
st’ﬁa‘(l WSPW A yab to give 1.83 g of a thick brown oil, which 01] 1s purified
() byl flagh Efrdmatogi dphyqetuphienyyc)dhsk alest dilyyl] acdtate3¢1( Bt by Welume)].
o- ﬁﬁeg‘,?& I%ﬁ%%a nf?ll ! Ctngé Lﬁé@rp%:gﬁcte% Rrgssurg, 1.46 g of a thick pale
(dmllomocplbmqbtgn)edof the sodi um salt of
1-[2-[(2,5-di fluorophenyl)thio]lethyl] -3-[3-(3 5
f | RS Qepfrdiih Xkl PATIC of e W ORNtibmarsPX Al B Qi %;‘e?]%n 1-[3-
a0|%.ﬁéundetern} ah ol ute caonfiguration
@/é A OTaPhE R oW 13-l T Uit §-methopsygneline A-4peppyl]-
+/3-p9rr8hcﬂldé@i’lidklymt1@&faﬂ‘le(d0 ofit Qckrdin 8t% M8 mekldd described in
ct [y éKB % 2934; 1620; 1509; 148 1361; 1230;
11‘§mnq6% % 9; 83land 757 cm1. 10 O mess spectrum
mz = 505 (MH)+ base peak. Methyl (t)-1-[2-[(2,5-di
f | Eortbplenmtiomenifo] d029/F121-8 -+/{ B5-[(Bthahbl@Ere06), 589 nm] ; EI
wq5Q§%¥g&hﬂthQ_49gt p;opyl] 3-pyrrolidinecarboxyl ate

be prepared as escribed in Exanple 2, st art| ng

W 2 br onpe thiol-1,4-difl uorobenze

allg ) té‘cé %Wolﬂe?%i[t h«lég{oal né%]lz 1% &Y [W&%n‘é]déCtQQ}n”ﬁinin)
Shaa{sMpkcmﬁn /2= Bo@aey.hyl )t hi o] - 1, 4-di fl uor obenzene
may be prepared according to the

Methyl (#)-1-(2-propynyl)-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-

pyrrolidinecarboxylate (racemic) may be prepared in the following manner :

6.7 cm’ of triethylamine are added dropwise at room temperature to a solution of
623 g of methyl (&)-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-
pyrrolidinecarboxylate dihydrochloride in 62 cm?® of dimethylformamide, followed
dropwise by 2.4 c¢m’® of propargyl bromide. The solution is stirred at room
temperature for 1 h, and then the reaction mixture is poured over 180g of crushed
ice and 350 cm’® of distilled water. The aqueous phase is extracted three times with
350 cm’ of ethyl ether, the organic phases are combined, washed with 350 cm® of
distilled water, dried over magnesium sulfate and then concentrated to dryness

under reduced pressure (2.7 kPa) to give 3.2g of an orange oil.

El mass spectrum: m/z= 384 (M+).
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met hod described in patent W200240474- A2. Exanpl e 20
Enanti onmer B (levorotatory) of the sodiumsalt of
1-12-[(2,5- 20

di fl uorophenyl )t hi o] et hyl ]-3-p8-(3-fl uoro-6-nmet hoxyqu
nol i n-4-yl ) propyl]-3 pyrrolidinecarboxylic acid
(undeterm ned absol ute configuration) By carrying out
t he procedure according to the nmethod described in

lenq Ut starting with nethyl ()- 1 -[2 - [(2,5
nghgvrvphenyl)thlo] ethyl] -3 - [3 -(3-fluoro-6-
nethoxqu|noI|n -yl ) propyl ]-3-pyrrolidi necarboxyl at e,

the enantioner B 25 (levorotatory) of the sodium salt

of Eﬁax{t%rr[eé2 B di Bkuorlqgt(gwbﬁ]ﬂlbfdgh&m thro;%'nL/ﬁ 4-B-(3-fluoro-6-

f 1 uor,0- 6- met. hoxyqui no ro pyrr.oli di necar
bomhow%wm-fé Y aapah r#ﬂ)é‘agléfiig%ﬂaﬁ%él’%nf i @%3 at i GHpdefegmined
obitgbohre carfighfugiohpr m of a whi te soI id. [a]D20 = - 17.5

+/- O 7 [dichloronmethane (c = 589 nn]j. IR

B S R0 A B B e .

mr lzut— spomng WHih- thasenassiataer - B7 ofxasihiyk D43- %émﬂmhem’l) 2-
(I F%ﬁ{/\%‘lggggﬁ(ﬁ -fRfboro-6- methoxyqtumolm -4- 3ylEpro;(;yl]

f'l uor ophenoxy)e | uor o- 6-

neraé cAdoKRpate, v thepr oﬁ%‘]‘loglebler offi dl -h&ths Wefkyarpphenyl)-2-
anﬁpﬁmpgt[er(mmeeb é%am@lquin@hﬁanﬁmﬁum} B%')Toﬁﬁmecarboxyhc
82{‘,‘% %%hmtga gh%{hgtg gglll'lt[bgﬁrau t 3l lﬁ%ae%nttﬁe et ?,f a solid.
()-1- [2 (2, 6- dlfluorophenoxy)ethyl] 3-[3-(3-fluoro-6-
nmet hoxyqui nol i n-4-yl ) propyl ]-3-pyrrolidi necar boxyl at e,

h ' A nela
S R or Bhnakany) et SRR - 6 10
nmet hoxyqui nol i n-4-yl) propyl ] - 3- pyrrolldlnecarboxyllc

aCIxﬁfraGémﬂﬁt:@&rmmld 293ps24t ¢5®mr1f499ur2@t1i @mo l1%)31 830; 767 and
ggnedlntheformof avvhlte | acquer. [a]D

$P-- 0.7 [methanol (c = 0.5), 589 nnj. IR spectrum
(CCI4 cm1l 2929; 1621; 1507 1499 1477; 1292; 1231;
10 F068t.7 +80B [methaBA? (¢ mOL3), 1% @h).mass spectrum m z
= 489 (MH) + base peak. Methyl
()-1-[2-(2,6-difluorophenoxy)ethyl]-3-[3-(3-fluoro-6-m
et hoxyqui nol i n-4- yl)propyl]-3-pyrrolidinecarboxyl ate
be prepared as described in Exanple 2, but
st th 2-(2-bronoet hoxy)-1, 3-di fl uorobenzene. A
yellow oil is obtained.

Enantiomer A of 3-[3-(3-chloro-6-methoxyquinolin-4-yl)propyl]-1-[(2E)-3-(2,5-
difluorophenyl)-2-propenyl]-3-pyrrolidinecarboxylic acid (undetermined absolute
configuration)

By carrying out the procedure according to the method described in Example 3, but
with methyl (%)-3-[3-(3-chloro-6-methoxyquinolin-4-yl)propyl}-1-[(2E)-3-(2,5-
difluorophenyl)-2-propenyl]-3-pyrrolidinecarboxylate, the enantiomer A of 3-[3-
(3-chloro-6-methoxyquinolin-4-ylpropyl]-1-[(2E)-3-(2,5-difluorophenyl)-2-
propenyl]-3-pyrrolidinecarboxylic acid is obtained in the form of a solid.

EI mass spectrum: m/z=500 M+. ;m/z=153 CoH,F,+ base peak.
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El mass spectrum mz 502 (M+). 20

2- (2-Bronoet hoxy) -1, 3-di f| uor obenzene may be descri bed
according to the nethod described in patent

WD200240474- A2. Exanpl e 22 Enradt-i oner B

(dextrorotatory) of

1- frpfrgred spagirmuKBophade Ry st h§2|1] 1891;3L503; 14orld23; 1230; 1117,
6- BBt yaui7nglchit- 4- vyl ) propyl ] - 3-pyrrolidi necarboxylic
acid (undetern1ned 25 absol ute configuration) By

carrying out the procedure according to the nethod

degalFbeds i n/-Bxqaphirdmethute, @t:amsirsw whijh net hyl

e aui nol (R TS ERaRy S FAeRmhip Tt e RT3

t hdlﬂimé'lenﬂﬁi-ﬂ Iﬁopfﬁﬁ’ﬁﬁ ppﬂﬁlﬁ(ﬁhﬁiapﬁongate is prepared'a%cordmg to the
' r t ro
el e B0 BRI THAL Sttt o ik PR cehloro-6-

acimetiaxydeinelimi.ned absol ute conf| guration) is
obtained in the formof a white |lacquer. -48 [a] D20 =

+ B mdisdpecurh : VB (¢ = 0.5), 589 nm. IR
spectrun1(CI14) cml 2 2 1621; 1507; 1499; 1477;

1292; 1231; 1031; 1008; 908 and 832 cm 1. Cl nmass

spectru z = 489 (MH) + base peak. 5 Exanple 23
EnMA of

1-[3-(2, 5-di fluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6
- PRLRORYGUBNQF| ﬁ[ﬂ(ybﬁmfoo@yﬁdmo%cyemmh u%ll]})%&;?ﬂgp-géﬂE)-%-(z 5-
hgh% qg ﬁ%__ned 0, absol ut onf éylon
EORB Pyt S5catbox N arigr(vndetsaped bsolute
a taﬁn;wakmbe in the region of 20Cto 0.49 g (0.987
nmol ) of the enantioner A of nethyl 1-[3-
(2 5-di fl uor ophenyl) - 2- propynyl] 3-[3-(3-fluoro-6-neth

%WU|noI|n 4-yl)propyl]- 3-pyrrolidinecarboxylate in
dagingrpug theprgredhredicoxrding, to et methed desciihed imidieampls 3, but

r egd Hingl With Af ' ;
o L L R L T B oy 00
nyhy-27myopeny! o?‘PW%WlP?CéEP%P@r therppangipmgy B of 3-

ye[3 (ﬁmmoim In(l:lﬂloxi)@mhg?ﬂlﬁlg?)pgdnfyﬂ}?ﬂ—[@@?-@f{255 &Ylﬂﬁlbro%ﬁerﬁygi}
] 1.0
o PREgp U RSt O eghids SFtaet Muth o ar £ Relid

twice 50 cnB of dichloromethane. The organic phases

ar &1 SARAUALE DY AeSamhadl- Oy A S2E,AYET Bl pRgpest um

sul fate en concentrated to dryness un reduced
pressure (2.7 kPa) to give 0.29 g of a residue which

| SIhfFdrédl spdc@0mi KB B368; 2936111620015y 11504; 1491; 1423; 1230; 1117;
831; 743 and 728 cm™.

[a]p®® = +5.5 +/-0.5 [dichloromethane, (c=0.5), 589 nm]

Example 27

Enantiomer A of  1-[3-(2,6-difluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined

absolute configuration)

By carrying out the procedure according to the method described in Example 23,
but starting with 2,6-difluorobromobenzene, the enantiomer A of 1-[3-(2,6-



ether, and then dried. This operation is repeated

twi ce. 0.28g of the enantioner A of

1-[3-(2, 5-di fluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6
- met hoxyqui nol i n-4- yl) propykp23-pyrrolidi necarboxylic
acid (undeterm ned absolute configuration) is 25
obtld]unmj)hbmyll -Beprémmiyl |e¥-{ (3 flecnor e olethoadqueod lird4- prram]s3-

DS 0 A oAty RGER R, s i

11Vl®fommsias®gb 767 and 30 595 cm~. [a]D20 = -37.5

+/-1 [dichloronethane, (c = 0.3), 589 nm. The

enanti oner A of nethyl

1- (2,5-difl uorophen pro 3-(3-fluoro-
56- [éémra&ipﬁa r.nnﬁzyr%yzd%l pPVE= b1 8r+ Sﬁ@@%lrboxyr at

e may be prepared in the follow ng manner : -49 A

(f;(ntiﬁar?cg Hﬁrﬁ@% %94?&3?%4,]:1'638,{ 1509; 1469; 1231; 1145; 1030; 1004;

neBmmﬁﬁqwndGHanﬂ yl) propyl]-3-pyrrolidi necarboxyl ate
(racenrc) 75 ng of copper diiodide, 0.67g of

of L
f:%irs?ﬁ?ﬁﬁgﬁgﬁgﬁospﬂﬁhger% f%ﬁuﬁh of triethylam ne

10|s heated at 80C for one 5 hour, and then stirred at

rom%@_tgature for 16 hours. The reaction mxture is
di Wth 100 cnB of ethyl acetate and then

filtered, the organic phase is washed three tines
with 50 cnB of distilled water, and then extracted
wi EharitneenB8 Bf af 2 IN3k2d-difluboophenydl 2 ¢remingt)i B[B-(3Hieoro-6-
aq add on
o RS BATE 3 LA ploRinabetflic ™ bl ) Bagerermined
15mnﬂhwh0@0@ﬁﬁ¥©ﬂmmb ethyl acetate. The organi c phases
are conblned washed with 50 cnB of distilled water,

LaBYRig dmgﬁkeﬁio@éﬂlﬁél lat @fr@ingné tﬂmetheeraﬁedﬂtreatﬁ@xm le 23,

dr%?teésarﬁ?gg%rlm Gabrdtordtyppatengeic. | be pEbipg? thyof 1-0-2.6-

f | aﬁmoﬁdﬂhemﬁ)-agfrqglmylﬂﬁ y@ﬂﬂudroéﬁjmlembﬁy@nﬁolln Myl))bi’opyl] 3-
concentr.atl

acet at.e

P B Gheatbaly Y el ehningl b Sy ERETAH R Bphed in e
20 paffem dft spddl ow oi | are obtai ned. The separation by

chiral HPLC of the two enantioners A and B of nethyl

1-[ 3-

di f1 uor ophenyl ) - 2- propynyl ] - 3- ( or 0- 6- met h
ox%maﬁsorneﬁt ny| )%V%—&P]- 31%%41@75 ﬁé‘%@ﬁzﬁ %mals is
carried out according to the nethod described in
Exanples 5 and 6. 20 For the enantioner A [ ]D20

flafed bpeclum A%gF ”0117(57‘3 1529 PJoo; 3460;"{%s1; 1Hs; 1885 1004;

rum
25 830 785 and 719 cm

[a]p?® = +31.7 +/-0.9 [methanol, (c = 0.5), 589 nm].

Example 29

Enantiomer A (levorotatory) of 1-[2-(2,5-difluorophenoxy)ethyli]-3-[3-(3-fluoro-6-
30  methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined

absolute configuration)
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For the enantioner B[ ] D20 =+ 19.2 +/- 0.7 [ methanol

(c = 0.5), 589 nm] ; EI mass spectrumm z= 496 (M+).

Met hyl ‘
(f)-1-(2-propynyl)-3-[3-(3-f14&60r 0-6-net.hoxyqui nol i n-4-
yl)propyl]-3- 25 pyrrolidinecarboxylate (racemc) may
beByptapangadutithe ploeedurt Iac‘mirdlgg atheatethoddescrib@i mf Example 3, but

CAGHONT A0S RRuRI0ed I poR e Blorh RS SDR Eioro-s-

toa's on

( )mSthP@YC(u&*Oﬂlmbﬂwbpr@pmﬁﬁhm;xd@umanbnxﬂaw ) pthspy | dnagtiomer A
PY(id carboxyl ate di I8or3Q -

B Gt For 1 aaey e AR By ATEI B fluoro-6
prraﬁtaPWUIImll@rﬂ yRpropRd- 3s@fT£ﬁ1!d§iPC?@°§YliCr r edafa‘il r oémads@rmmed

t eJRR6IR dbhfigh@tion) iB ob@RfEdiR R fHAR of § ddifeTBarfl Xt Ur e is
poured over 180g of crushed ice and 350 cnB of

ikl ed he, a ou hase is extracted three

B Wit hy}?égd)'%ﬁﬁeta?n%g?%?ﬁ)'sgt@r‘?mf'he or gani ¢ phases
are conbi ned, washed with 350 cnB of distilled water
driRespeotrem KRmMesi-UR930] 1 20% 1802t 1Hidn 12BN cE2US, 4169 1029; 832
dr%ra%% m}mder reduced pressure (2.7 kPa) to give 3.2g
of "an"orange oil. 35 El mass spectrum mz= 384 (M).
-50 Exanpl e 24 Enantioner B of
1-<Fhme%,ssc<awm td% SR AYIH)+ baps pasliny| | - 3- [ 3- (3-fl uoro- 6

Y qu)-nqbi(p; ‘54(11?1{“)@?5’@%%%)’6?3%‘3J[PJ(3-‘ﬂl|u6ﬁﬁ6-&IMMym3molm -4-
u |
@wa SOl s RE T A BReRi e chss dscTchggExample 2,

deac siabarg with B(2pdrao@Boxy)dL4- dffhmrdbengsn\m Ahyellb® oil is obtained.
enanti omer B of nethyl 1-[3-(2,5-difluorophenyl)-2-

pr | 203 a3~ - 6- met hoxyqui nol i n-4-yl ) propyl
%g% S%/)e ruéﬁé&%esggr gj’yl ate, the enantioner B of
%59 5-dj fl uorophenyl) - 2-
mpoesbxy)(l gt-diflyaraberzene mresBequrPRIPd Accprding s Bisynethod

] &s&wdathdﬂeﬂtewmmZzsf(Mm Azcid (undeterm ned absol ute
configuration) is obtained in the formof a solid. El

mass spectrum nfz=482 M+ ; m z=151 COH5F2+ base peak.
15 Infrared spectrum KBr: 2943; 1621; 1509; 1496;
1231; 1170; 1031; 830; 767 and 595 cm 1. [a] D20 =

+2Bxampled07 [ net hanol, (¢ = 0.3), 589 nnj. 20 Exanple
25 Enantioner A of

g Mn(lémehh%ex@maﬁtdwaﬂw 00} 5 i thuorbptiRn8RYelhy=3-{ R B-fluoro-

di 9( mﬁw&w&mﬂm -4y prayEny Pyreidipscagionylia e c #Fox yfundetermined
acibdolitedafigimiio®d absol ut e

By carrying out the procedure according to the method described in Example 3, but
starting  with  methyl (%)-1-[2-(2,5-difluorophenoxy)ethyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl}-3-pyrrolidinecarboxylate, the enantiomer B
(dextrorotatory) of 1-[2-(2,5-difluorophenoxy)ethyl]-3-[ 3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined
absolute configuration) is obtained in the form of a white solid melting at 157°C.

[a]p?® =+ 22.6 +/- 0.7 [methanol (¢ = 0.5), 589 nm].

IR spectrum (KBr) cm’! 2930; 1709, 1622; 1514; 1231; 1205; 1159; 1029; 832 and
793 cm’.
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configuration) 25 By carrying out the procedure
according to the nethod described in Exanple 3, but

wi th met hyl

()-3-[3-(3-chl oro-6-nmet hoxyqussol i n-4-yl)propyl]-1-[(2
E)-3-(2, 5-

di E1 massapbanin:)m2- =p4&ﬂo@\myj 1343-(dy I H OF petasdpeukl at e,
the enantioner A of 3-[3

(3-chl or o- 6- met hoxyqui nol i n-4-yl)propyl]-1-[(2E)-3-(2,
5-di fluorophenyl)-2 propenyl]-3-pyrrolidinecarboxylic
acid is obtained in the formof a solid. 30 El nass
spExample31n z=500 M+. ; m z=153 CI9H7F2+ base peak. .-51
Infrared spectrum KBr: 2965; 2936; 1621; 1591; 1504;

14ﬁﬂant1$ﬂu%§OA(132fﬁxtr%rl%éar?%r ) 83%: 1A st 7%)§1t0'6‘f1 3- [Eia(h%@oro -6-
thpﬁfppxyqumolm- -yhpropyl]-1 [2 (2- thlenyfthlo)ethyl] 3-pyrrolidinecarboxylic

(EgaogdEu%dét%nﬁiﬁb@b@soﬁltﬁebﬁ@gﬁi‘ﬁwn')o' in-4-yl)propyl]-1-[(2

SRR o RAR S o B SLBES ARG B ,
Exsim'phg \ﬂzltbl,mneﬁilyhr(ti:b ﬁ§[3\1(Btchlod:e-lﬁrmanhoﬁycpjnﬂminm-@})propyl] -[2-(2-
;L%§%@U}1€_E}&LI —g-g)yg% %ﬁgcaq)o § SREGhA S her K{ gd?e')—_?&grotatory) of

3 thg- (spdim orselt6- et ﬁd%y(awhmoﬁrrnathywpmmﬁwﬁ-yh)p{opxﬁa1- [2-(2-

3 t}h?en?l‘thlohethyl] 011d1necarboxyhc acid (undetermmed absolute
[ ro

ro en rolidjnecar .
Ot BT PP HRRLB ARt TS oL DN g 60l PEfipedpiveen 265°C and
caztyCng out the procedure according to the method
described in Exanple 3, but starting wth nethyl

b koL .60 B felialiB @Y S SBO ki 41 Propy ] 1- 1

(2,5-difluoro henyl% pro erg/l ]-3-pyrrolidi necar boxyl
atl® snebuwRHL ermer %29Q8£ 1621; 1558 1506 1412; 1229; 1125; 1028;

[382(837@11111%‘70ﬁcﬂ’9t hoxyqui nol i n-4-yl)propyl ]-1-[(2E)-3
2, 5-di fl uorophenyl )-2 20

pr rrolidjne lic. acid is obtained in
hﬁé’ RS s L o A RREDRPRET um 72800 M-

niz 153 COH7F2+ base peak. Infrared spectrum KBr:

ZQBEﬂnQQSG 1621; (2p9%43-(3-bblbro-v40dthoxiytRdiolih2B80)propdT-1-[2-(2-

ﬁ#’%‘?‘éﬁﬁ; }ﬂgﬁ g@%?]l&l%%ar%@y%% 5béx%1[e 1935 88 described in

Example 2, but starting with 3-chloro-4- bromo 6- methoxyqumolme and 2-[(2-
bromoethyl)thio]Jthiophene. A colorless oil is obtained.

El mass spectrum: m/z 504 (M+).

3-Chloro-4-bromo-6-methoxyquinoline may be prepared as described in patent
WO0200240474-A2.

Example 32

Enantiomer B (levorotatory) of the sodium salt of 3-[3-(3-chloro-6-
methoxyquinolin-4-yl)propyl]-1-[2-(2-thienylthio)ethyl]-3-pyrrolidinecarboxylic
acid (undetermined absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with methyl (%)-3-[3-(3-chloro-6-methoxyquinolin-4-yl)propyl]-1-[2-(2-




30 Enantionmer A of

1-[3-(2,6-di fl uorophenyl)-2-propynyl]-3-[3-(3-fluoro-6

- met hoxyqui nol i n-4-yl ) propyl]-3-pyrrolidinecarboxylic
acid (undeterm ned absolute.gpnfiguration) By

carrying out the procedure according to the nethod
desigenlyhBid)dthyl E3 iyilotiddi3carb®tiflats ! tAE teha@iomeér B jlevorotatory) of the

2 6 dl L uoraggr ont}benge[lg cthﬁloro %nrggtthoxyqumolm- -yl)propyl}-1 [2 (2-
f I ﬂnmr@hmemth})l]-z -rohdingtdrb@«flis- ( 3-atiduor Qurﬁiemlnwdquabsolute

ol X o
(bR act 1nRHE Kl Of DEARE RN lfi@elusen 399°C and
5th§”ﬁ6rn1of a solid. 5 El mass spectrum m z=482 M ;
m z=151 COH5F2+ base peak. Infrared spectrum KBr:

297420170 6 1145; 1030; 1004;
o765 ‘and 118 et (6] 28" 2780 0.7 [t hanol

c Exanpl e 28 Enant
i {Pssqezt%md&?&ra&frbpmﬂm WRepisah a0y DEios Seftiokiass1os:
- 818 Mok wadi 70®LmN- 4- yl ) propyl ] - 3- pyrrol i di necar boxylic
acid (undetermned 15 absolute configuration) By

ca ng..o .o cordi.ng to the met hod
deé?r[rll 398 e%Irmlg:%ﬁn/el e@%&ﬁga?asgparktl ng wth
0 2, 6- dlfluorobronnbenzene the enantioner B of
1-
di f1 uorophenyl)-2-propynyl]-3-[3-(3-fl uoro-6-met hoxyqu
I NBhirfiofirey 1A PARRYBIdtatdry )wrj-g-@dm&%aa ermdx laslh{fm -yl)propyl]-

Cndele e el SR e léﬁgér#w‘ﬂcnw adgmined

; aisaibdonfightahidn) base peak. Infrared spectrum KBr:
2941 1707; 1622; 1509; 1469; 1231; 1145; 1030; 1004,

ot A8, PO ofpa e h R0 e pifod ool mygapios, b

15 ( | @@r@mgt\\a‘t}unytjlyb&:t) -3-[3-(3-chloro-6- methoxyqumolm -4-yl)propyl]-1-[2-{(2,5-

1- Gifrubrdp ﬁer@l)‘tﬁluw&mr@Jﬁ%xsh@ﬁl%ﬂo@&é (3vfd uoré‘ﬁaﬁ?mﬁé} A

oxyqui nol i n- 4 rrol’i.di necarbo
%%xt(%rﬁ%qré} i o3 éb{s"oq%mre %@ﬁ%%m%m I5hd- yl)ssapsy 1-[2-[(2,5-

Cadhlﬂ)dbmhﬁt}ﬂ)t}ﬁlb}etmpgwﬁbﬁdlamﬁWH@ h@dt (ehderbhip@dd absolute

deg’o%rﬁguragionﬂs %}t()%nrped in %ie I%rm of a white solid melting at 146°C.

20 [a]p®® =+ 25.8 +/- 0.8 [methanol (c = 0.5), 589 nm].

IR spectrum (CH,Cyy) cm’ 2940; 1732; 1622; 1504; 1484, 1230; 1188; 1119 and
834 cm™.

Cl mass spectrum m/z = 521 (MH)+ base peak.

Methyl (£)-3-[3-(3-chloro-6-methoxyquinolin-4-ylpropyl]-1-[2-[(2,5-
25  difluorophenyl)thio]ethyl]-3-pyrrolidinecarboxylate may be prepared as described

in Example 2, but starting with 3-chloro-4-bromo-6-methoxyquinoline and 2-[(2-

bromoethyl)thio]-1,4-difluoro-benzene. An ochre oil is obtained.

El mass spectrum: m/z 534 (M+).



starting with nethyl
()-1-12-(2,5-di fl uorophenoxy)ethyl] -3-[3-(3-fl uoro-6-
nmet hoxyqui nol i n-4-yl ) propyl ]-3-pyrrolidi necarboxyl at e,
the enantiomer A (I|evorotataQqrgy). of
1-[2-(2,5-difluorophenoxy)ethyl]-3-[3-(3-fluoro-6 5
nemﬁg?yﬂ%PJNHin-4-y|)propy|]-3-pyrro|idinecarboxylic

aci undet erm ned absol ute configuration) is

alned [ e for te foam 1 D20 = -

O Ry Mtitades (A aroans o ). Getgomeg meliR g ety propyll-1-
( Kl,_ER I(ZQSmhIluaﬂiibﬂen)&)zﬂja]etliﬁ]lzwpy%ﬂ;émeaa'%%yhlZ O&id 1¥§§detenmned

793 cm 1. 10 Cl nmass spectrun1niz =
Sfl%ig%nfg?é’é‘i‘}m“i/et hyl ()- 1- [2-(2,5
-dlfluorophenoxy)ethyl] 3

5 - [ By(ca3mryingemo tte-pre¢adoreyayaomdolg to-tde method described in Example 3, but

descr ut st
2- éélugmhﬁalwbwj 1]-3-myirralidineetrboradate. A thel | ownasitiomies B

obgameﬁtor!ﬁj MRES hgﬁgﬂf _eR¥brotd etk y gMﬁbhn 1¢5y1)rpr%pay1]el [2-[(2,5-
!

éPg Qgh)g or obenzen

di fl
I o@ég@pqrh@ay lich aﬁlg%/ éwgc?etermmed absolute

yl zﬂaﬁp,%xbdilﬁ §1e g%j . @ea@mwle%%&;{gﬂm ﬁﬁ ARI5RESAR 185 2,5-

ac

10 WEWMM) BobtdiiadpltRe BdmEstanthie®@lidBaelting at 146°C.
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(dextrorotatory) of

1- £02, S~fisf 1 ugrk X et (3-fluoro- 20
h@?hoxy%gﬂnélﬁéqagﬁﬁﬁ ol ¥ 8%9$$olld|necarboxyllc
aC|d (undet er m ned absolute conflguratlon
Hi jpectuauK R empra9sdalitld; 462 804idl 483; 129; ﬂrb%ﬁaddlS 829 and

des¢4uhéd in Exanple 3, but starting with nethyl
()-1-[2-(2,5-di fl uorophenoxy)ethyl]-3-[3-(3-fl uoro-6-

nol i n- 4- rrolidi necarboxyl ate,
L B LR ol oo
1-[2-(2, 5-di fl uorophenoxy)ethyl]-3-[3-(3-fl uoro-6-

met hoxyqui nol i n-4-yl ) propyl ] -3-pyrrolidinecarboxylic

acid (undeterm ned absolute configuration) is

obt.ai ne the formof a white solid nelting at 157C.
géiﬂéﬂpe—i-éqzz.ﬁ +/- 0.7 [methanol (¢ = 0.5), 589 nni.

IR spectrum (KBr) cm 1 2930; 1709; 1622; 1514; 1231;

12BfintibikP; AL0Z0; 1 and,s- (ﬁ@hlzﬁ)%lh@rwc)? dé_ﬁe ﬁ]-?ﬂ@s@} fluoro-6-
m B
soeciium. e = gie (10 LS R e

s oghsuhtesalrifigofatida] 3- ( 3- chl or o-
met hoxyqui nol i n-4-yl ) propyl ] -1- [2 (2-thi enyl thio)ethyl

1- By R¥¥ifk b8 M6 GRSRE¥ 2k &rding to the method described in Example 3, but
starting with 2-((2E)-3-chloro-2-propenyl)-1,4-dichlorobenzene, the enantiomer A
of 1-[(2E)-3-(2,5-dichlorophenyl)-2-propenyl]-3-[3-(3-fluoro-6-methoxyquinolin-
4-yDpropyl]-3-pyrrolidinecarboxylic acid (undetermined absolute configuration) is
obtained in the form of a solid.

El'mass spectrum:  m/z=516 M+. ;m/z=481 (M ~ Cl)+ base peak.

Infrared spectrum KBr: 2938; 1709; 1621; 1508; 1464; 1360; 1230; 1097; 1030;
969; 830; 811 and 785 cm”

[a]p? =-21.2 +/-0.6 [methanol, (c=0.5), 589 nm].



acid (undeterm ned absol ute configuration) By carrying

out the procedure according to the nethod described in

Exanple 3, but starting with nethyl

()-3-[3-(3-chl oro-6-net hoxyquispal i n-4-yl)propyl]-I-[2-

(2- thienylthio)ethyl]-3-pyrrolidinecarboxylate, the

enantioner A (dextrorotatory) of 10 the sodiumsalt of

3-[3-(3-chl oro- 6- et hoxyqui nol i n-4-yl ) propyl ]-1-[2-(2-

t hienyl t hj o) et hyl ] - 3-pyrrolidi necarboxylic acid

(u ed absolute configuration) is obtained in

the formof a white solid nelting between 265C and

27¢ 2 / 228 )
oA e LPTRENeh Blanoh dropguih (3 8ihoro-o
158%thoxyquino 11229/1)131@2/6];- “PM’ZSl dingaghoxylig an@cios drdegermined

5 massofPeEdi mﬂﬂﬁz = 491 (MWH)+ base peak. Met hyl

() 3-[3- (3 chloro 6- nethoxqu|noI|n 4-yl) propyl]-1- [2-

t hi en rralidi necarboxyl at e
pr eﬁ SA¥ing o g ZW?C[%HJ %C%l%}gﬁﬂbﬁ Rgeth od gycribe éu“f ga%nple 3, but
vv| 5thrt®gomﬂo Qd{ﬂi)b?r-o]nﬂmcﬁizmm}ienxlyduél—dmhldn@bmndlﬁ the enantiomer B

QfmFL(?E )ét (B'Solhtcﬁl'opcgﬂgﬁ'ﬁ%?% n§]9&!n%8 43e mf ilioroSe- -methoxyquinolin-

3 eryDprapyl- fbpblﬁ@hfbnmmﬁ(yq acido| (undetemyined apsodyaroed figsration)

10 defCbted i thORRYf a W04 4049, 25 Exanple 32
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Enantiomer B (levorotatory) of the sodiumsalt of

3-[3-(3-chl oro-6-

met hoxyqui nol i n-4-yl ) propyl]-1-[2-(2-thienylthio)ethyl

] EBmagyspeahindi neastr-5asWic; masiad 1 (Mndetsr Bhggsbak.

absol ute configuration) By carrying out the procedure
according to the nmethod described in Exanple 3, but
30Indazgd snegtrwint RBried 43§ 1709; 1621; 1508; 1464; 1360; 1230; 1097; 1030;

(f9)6938[36 {R-%l7kQyEH Met hoxyqui nol i n-4-y1 ) propyl - 1-[ 2
5 thi enyl t hi 0) et hyl ] - 3-pyrrolidi necarboxyl at e,

epant j.o vorqtatory). of the sodiumsalt of
S-F"év(srt#%fgl?%h%mirefth;?bél 8A6MIn- 4- yI ) propyl ] - 1- [ 2- ( 2-
thienylthio)ethyl]-3-pyrrolidinecarboxylic acid

(undet erm ned absolute configuration) is obtained in
the formof a white solid nelting between 269C and 5

27 Coambil4920 = - 3.3 +/- 0.5 [methanol (c = 0.5), 589
rr]é_zpé—sp'ect rum (KBr) cm1 2952 2815; 1621; 1558;

1506; 1412; 1229; 1125; 1028
Enantiomer A of the sodium salt of 1- [(2E) 3-(3,5-difluorophenyl)-2-propenyl]-3-

[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid
(undetermined absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with 2-((2E)-3-chloro-2-propenyl)-3,5-difluorobenzene, the sodium salt of
the enantiomer A of the sodium salt of 1-[(2E)-3-(3,5-difluorophenyl)-2-propenyl]-
3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl}-3-pyrrolidinecarbox ylic acid
(undetermined absolute configuration) is obtained in the form of a solid.

El mass spectrum: m/z=484 M+. ;m/z=153 CoH;F,+  base peak.

Infrared spectrum KBr: 2928; 1706; 1621; 1591; 1509; 1469; 1322; 1231; 1119;
1030; 984 and 831 cm’'.



10 -

15 -

20 F%

25

828; 744 and 705 cm ES mass spectrum: nmlz = 491 (MH)+
base peak. 10 Exanple 33 Enantiomer A (dextrorotatory)
of 3-[3-(3 -chl oro-6-nethoxyquinolin-4-yl)propyl]- 1

-[2- [(2,5 -difluorophenyl)thikg] ethyl]-3

-pyrrolidinecarboxylic acid (undeterm ned absolute

Copf},Yur gkl ) | Ef?nrﬁ ocedure according
ton{ he ngFr?gg %Sé’rg?l;’ﬁ%ﬁé%‘l '@9 Mg e 3I but 15 starting

wi t h net hyl
()-3-[3-(3-chl oro-6-nmet hoxyqui nol i n-4-yl)propyl]-1-[2-
[(2,5

di Ekaplydsenyl ) t hi o] et hyl ]-3-pyrrolidi necar boxyl at e,
the enantionmer A (dextrorotatory) of

3-[3-(3-chl t hoxyqui nol i 0

IEmHﬁQ‘PFl?Br g‘*ph@ﬁyﬁ@@é%&%ghﬂ]wmywlﬁrm%@wr?oL&d gleoro 6-
aCinGth()id?qi&ﬁ(ﬂ[ﬂnWro”p‘?}'S]Cﬁ ﬁ?ﬁohcﬁ@é@‘faﬂﬁ)‘;&&ﬁé' ONYcilS  (undetermined
obtalu%g n%ghpa%gformof white solid nelting at 146C.

20458 DB +/- 0.8 [nethanol (c = 0.5), 589
nnl. IR spectrum (CH2C12) cnml 2940; 1732; 1622; 1504,
148}4 cari@i8p putlthg proctddre aactatding 34 tlermdthoCllestribad spBxiniples, but

5?t%ﬂ‘ g%g{ Mﬂkﬁ?bﬁg}ﬁ F’%Ero gﬁ#lﬁ%ﬁ %1ﬂ2110rc1t3enzene }}je enfntiomer B

[czﬂ [ FQ(Z%,) -398, ddlifupraphepte 3p|r()ptemy]d]3 Bt-@ylljoro-6-methoxyquinolin-

-3 b

42%5%9?1]@@?%&[&9?%%??{%&%&? G{uﬂfe@&ﬂﬁ@éﬂi Asoflgs (&Bhﬁgﬁlatlon)
d4n eo*i%ﬂ“é’ asehdxyqui nol i ne and 2-[(2-

brormet hyl)thio] -1, 4-difl uoro-benzene. An ochre oil is
obtai ned. El mass spectrum mz 534 (M+). -56 Exanple

34?@?% b%{m{ 5 (Jn?%/?fgg%%?ﬁ%% |1§§E9y 7]):7p opy"ils]ep‘fak

[2-[(2,5-di fl uorophenyl)thio]ethyl]
3rn9r>éfefd04 eg&ﬁlﬁ(@#’%ﬂ' P7aRE 182 {-Ungt ?56@ 21‘-”4%9 250l 13he; 1119,

confi guration By carrying out thé p
actBPaP$yandss H‘énrret hod described in Exan'pl e 3 but
starting with nethyl

(+D(ag§2;%3l-2(832€hd)el[ﬁreﬁraﬁﬁt ltoxyois)| 589 iRy 4- yl ) propyl]-1-[2
di f 1 uor ophenyl ) thi o] et hyl]-3-pyrrolidinecarboxyl ate,
the enantioner B (levorotatory) of

3-[3-(3-chl oro-6-nmet hoxyqui nolin-4-yl)propyl]-1-[2-[(2
: SL“HDPJ_&% ophenyl )t hi o] et hyl ] -3-pyrrolidi necar boxylic
acid (undeterm ned absolute 10 configuration) is

Nyt [tin
ﬂglgxef A gg ‘fﬁ—y@-gé)l g)-%\ifﬂ ﬁaﬁﬁ) nyﬁ—ﬂgrogyggl]% gé@%oro 6-
nripet oxyqumohn -4-yl)propyl]- -pyrrohdmecarboxyhc acid (undetermined
absolute configuration)

By carrying out the procedure according to the method described in Example 23,
but starting with 2-fluoro-5-chloro-bromobenzene, the enantiomer A of 1-[3-(5-
chloro-2-fluoro-phenyl)-2-propyny!]-3-[3-(3-fluoro-6-methoxyquinolin-4-
yDpropyl]-3-pyrrolidinecarboxylic acid (undetermined absolute configuration) is
obtained in the form of a solid.

Cl mass spectrum m/z=499 MH+ base peak.
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IR spectrum (KBr) cm1 2953; 1707; 1620; 1504; 1483;

1231; 1188; 1118; 829 and 744 cm1l. CI nmass spectrum

mz = 521 (W) + base peak. 15 Exanple 35 Enantioner A

of -59 -

1-[(2E)-3- (2, 5-di chl orophenyl ) - 2- propenyl] 3-[3-(3-flu
orknﬁﬁnuispchun1CIH4 2936; 1704; 1622; 1508; 1487; 1469; 1259; 1232; 1218

g U|noI|n 4- yI)propyI] 3- pyrrolldlnecarboxyllc
acl %?é determined” absol ute configuration) 20 By

carryjng out the procedure according to the nmethod
delodn Bed73n/ExAfmpetba®], ket 0.5;3/9%mmy wi t h
2-((2E) - 3-chl oro- 2- propenyl ) -1, 4-di chl orobenzene, the
enanti omer A of
1-[(2E)-3- (2, 5-di chl orophenyl ) -2-propenyl]-3-[3-(3-flu
or 0- 6- met hoxyqui nol i n-
4-Exampledd 1 - 3. pyrrol i di necar boxylic acid
(undet erm ned absol ute configuration) is obtained in
t fpa gohi

mhfnzd‘g%me{g B3 o) h p‘ (5 %ﬁloﬁle%k'm% 8?‘9 2'55} eﬁ?ﬂ?l&%l%g&ﬂuom 6-
29198th0)1ym19ml%4_>y )pma@ 3-nyrs<zildn1%@oxxlzeo aQd7; (wdgtermined
965hs0R8%0nd ﬁra@eg) 785 cm' 30 [a]D20 = -21.2 +/-0.6
[nethanol c = 0.5), 589 nnm. -57 Exanple 36

ntione
TP st 5 et Biegpronsdre prarying ot mpbag dpscsibed if Bxpngle 23,

orlmx Gtarting with 2-fluoro-5-chloro-bromobenzene, the enantiomer B of 1-[3-(5-
I I j X

TS DY R

carliyemag] émhémsmb@mmeacab clondetergnined ﬁh@lutetcmﬂguratlon) is

desydin&eh the f&xPeRd ®1:d, but  starting with

2-((2E)-3-chl oro-2-propenyl)-1, 4-di chl orobenzene, the
enantionmer B of

1-[(2E) - 3- (2, 5-di chl orophenyl ) - 2-propenyl ]-3-[3-(3-flu
or©F xﬁampbnmyqui n@l2=499 MH+ base peak.
4-yl)propyl]-3-pyrrolidinecarboxylic acid

(undet erm ned absolute configuration) 10 is obtained

i ninfraegdfspeetroh KBy 99 W7t ilAY1;at50902486;HI46BRE260; 1231; 1145;

SPRRL! W80 dHaz3eke M. ; mz=481 (M- C)+ base peak.
I nfrared spectrum KBr: 2938 1709; 1621; 1508; 1464;

136 123Q; 1097: 10 69: 830; 811 and 785
Zora*]”%zQﬁP K‘E‘?‘%E‘i‘f‘gt ﬁfan8|5 {8 nmb’ 5) 589 nni .
Exanple 37

Example 41

Enantiomer A of the hydrochloride of 3-[3-(3-fluoro-6-methoxyquinolin-4-
yl)propyl]-1-[(2E)-3-(2,6-difluoropheny!)-2-propenyl]-3-pyrrolidinecarboxylic
acid (undetermined absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with 2-((2E)-3-chloro-2-propenyl)-2,6-difluorobenzene the enantiomer A
of the hydrochloride of 3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-1-[(2E)-3-
(2,6-difluorophenyl)-2-propenyl]-3-pyrrolidinecarboxylic  acid  (undetermined
absolute configuration) is obtained in the form of a solid melting at 96°C.



Enantionmer A of the sodiumsalt of

| -[(2E)-3-(3,5-di fluorophenyl)-2-propenyl]-3- 20

[ 3-(3-fluoro-6-nmethoxyqui nolin-4-yl)propyl]-3-pyrrolid
_inecarboxylic acid (undetermgped absol ute

configuration) By carrying out the procedure according

t OEI hasdplcb@sindes et/zH68ad N1, Eﬂ%ﬁ%ﬁiﬁ%base%ﬂf“ ng
with 2-((2E)- 3 chl or o- 2- propenyl ) - d|f| uor obenzene,

f t t
safiap el kBl o4 335?‘[}11@2%%@ 3. BRsSdnory 126 1232
3- P, (830fahd|68606k met hoxyqui nol i n-4-yl ) pr opyl 1-3-pyrrol
| d| necarboxylic acid (undeterm ned absol ute
g’u;_lp) pined_igksyt m of a solid. El
ma sbspeﬁzrjarr/lonjm%ﬁta%l Q.&i 015)251%5%19 H7F2+ base peak.
30 Infrared spectrum KBr: 2928; 1706; 1621; 1591,
51509; 1469; 1322; 1231; 1119; 1030; 984 and 831 cm ~.
-58 [a]D20 = -25.6 +/-0.8 [nethanol, (c = 0,5), 589

nn%%m 38 Enantioner B of
1-1(2E) - 3, 5-di fl uorophenyl)-2-propenyl]-3-[3-(3-flu
or Q- 6-
neﬁﬁwgpatﬁrna iof- 213(3-Bueneyt-methoxyavigplinndlpsemydk i (2E)-3-(2,6-
ac dﬂ]u@tﬂpﬂeﬁﬁ}-mﬂi@ﬁnyﬁkﬁp&%lﬁ:luﬁ‘&ﬁfbloﬂyli@tablﬂnOunBér‘tenmned absolute
car(g&l gaaou the procedure according to the nethod
deSYMESEY*h Exanple 3, but starting with

2-((2E)-3-chl oro- 2-propenyl ) -3, 5-di fl uorobenzene, the
10 enBpychoymg oBt thgfprocedure according to the method described in Example 3, but

1- Lt(llél%ﬁe\ghﬂ( 3. (glu 7R Mgf@gjﬂ%ﬁ%;ﬂ)% é Bﬂﬁ%ﬁ%lellze%e[ e ciaht; Sner B

or o-

4-9f )%;Efb@rﬂ]noxg Pipethoryarinelenf ydipyanydl- hti2§)-3-(2,6-difluorophenyl)-
(upged ﬁi%ééﬁl%oﬁﬂibf A QU@ deRithined Sab8RhRI W8 ghiftion) is

: he}%&%{gg F&?‘?#Ot)%\é‘g%ﬁ@g@ng ﬁgﬁ g:tf { glrrnedms;eg?fum KB :

2928 1706; 1621; 1591; 1509; 1469; 1322; 1231; 1119;
15 10®Dma%speammn831mzm435 NiH}-D2ge peak28. 2 +/-0. 8
[ met hanol, (c = 0.5), 589 nn. Exanple 39 20
Enanti omer A of
&3 (5-chl oro-2-fl uoro- henyl} ropyny}] 53 (3-fl
uoHdtaged spectrum KBr: 2941; 1710; 162 1508; 1467; 1 60; 1266; 1231; 1144;

Medm 8RB0 uhdoR?2 am4 yl ) propyl]-3-pyrrolidinecarboxylic
aC| d (undeterm ned absolute configuration) By

iong cedure or, to the nethod
CoaldIp R ?Eggr@]g’ L €aiokr o g with
2 fl uoro-5-chl oro- brormbenzene, the enantioner A of
20 1-[3-(5- 25
chl oro- 2-f 1l uoro- phenyl ) -2-propynyl]-3-[3-(3-fl uoro-6-m

et hexmp 4ol i n-4

Enantiomer A of  3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-1-[3-(3,4,5-
trifluorophenyl)-2-propynyl]-3-pyrrolidinecarboxylic acid (undetermined absolute

configuration)

25 By carrying out the procedure according to the method described in Example 23,
but starting with 3,4,5-trifluoro-bromobenzene, the enantiomer A of 3-[3-(3-fluoro-
6-methoxyquinolin-4-yl)propyl]-1-[3-(3,4,5-trifluorophenyl)-2-propynyl]-3-
pyrrolidinecarboxylic acid (undetermined absolute configuration) is obtained in

the form of a solid.




5

yl) propyl]-3-pyrrolidinecarboxylic acid (undeterm ned
absol ute configuration) is obtained in the formof a
solid. Cl nass spectrum m z=499 M+ base peak. -59
Infrared spectrum CCl4 : 2936511704; 1622; 1508; 1487,
1469; 1259; 1232; 1218 and 832 cm 1. [all) 20 = -27.3
+/-0.9 [nethanol (c =0.5, 589 rim. 5 Exanple 40

Enant i omer

o e R PGS 2. PG9S Sl e Bsaka. (3-11

uor o- 6-

meimioxgdspenmiind<Be: Y0341 16109] 16235 po12;dISRE) 2Oai 23k 048, 858 and
acgsh {Hndeterm ned absol ute configuration) By

carrying out the procedure according to the nethod

descrigbed in Exanple 2 10 but starting with
2- f4looro=19-xht Q)ﬁ(ﬁlm?hémibéﬁzé)r@; S§hemenant i omer B of
1-[3-(5-

chl oro- 2-f | uoro- phenyl ) -2-propynyl ]-3-[3-(3-fluoro-6-m

et hoxyqui nol i n-4 yl)propyl]-3-pyrrolidinecarboxylic

acid (undeferm ned absolute configuration) is

obtéﬂhggaﬁﬁ the formof a solid. 15 A mass spectrum

m z=499 MH base peak. Infrared spectrum KBr: 2942,
17Phantibeet; BSOS 14863-MBRI6-rtRSy ﬂlﬁl%ilm ﬂﬂlﬁﬁopyl @-Eﬁ +(3,4,5-

103 uond 83}%1)3 BP@?%\] Fég&;aicﬁmqua IaCIA &pg?tﬁrémied absolute

IOhydmﬁnﬁhmmnﬁe of 3-[3-(3-fluoro-6-nmethoxyquinolin-4-

15

20

25

30

yl)propyl] 1-[(2E)-3-(2, 6-di fl uorophenyl ) - 2- propenyl]-
o n?%@fr?in tgddlft] %:eaéx%gé(édré ﬁcc%?(!hg g (ty %exklg{hgh Qﬁgcd'x%bg l]gxgmple 23,

I gu i on)
ack¥rséartiag Mthtihé5ﬁfé h@mbmmenm@ tha egmarqmee Bof B{3-(3-fluoro-

St 6J'n§é m{ LinBlin-4- -
t - yl)propyl] 1y[3)(3 él - tnﬂuorophen)g)e% fé%peynly” -3

E: %g E or 0-2- | uoro

9 oxzs]gc 294 Wa@ggmeg Iapﬂ)éuts1conﬁgurat10n) 1s obtained in the
3 fo3m(a3-afdolidr o- 6- net hoxyqui nol i n-4-yl ) propyl ]-1-[(2E) -

3-

(2, 6-di fluorophenyl)-2-propenyl]-3-pyrrolidinecarboxyl
ic acid (undeterm ned absolute configuration) is
obEbinagscspeeirurhe f ovarsoPp M+.sohizal6feCsllsbgt Absegeak. 30
-60- El mass spectrum nlz=484 M. ; m z=153 COH/F2+

baﬁﬁra?&iaéf)ectrum KBr: 2944; 1709; 1621, 1612; 1528; 1429; 1232; 1048; 858 and
830 cm™.

[a]p”® = +16.8 +/-0.6 [methanol, (c = 0.5), 589 nm].

Example 45

Enantiomer A of 1-[(2E)-3-(5-chloro-2-fluoro-phenyl)-2-propenyl]-3-[3-(3-fluoro-
6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic  acid  (undetermined
absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting ~ with  2-((2E)-3-chloro-2-propenyl)-2-fluoro-5-chlorobenzene,  the
enantiomer A of 1-[(2E)-3-(5-chloro-2-fluoro-phenyl)-2-propenyl]-3-[3-(3-fluoro-
6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic  acid (undetermined
absolute configuration) is obtained in the form of a solid.



Infrared spectrum KBr: 2942; 2459; 1715; 1621; 15009;
1468; 1361; 1266; 1232; 990; 830 and 782 cm 1. [a] D20
= -22.3 +/-0.8 [nethanol, (c = 0.5), 589 nm. 5

Exanpl e 42 Enantioner B of -62 -
3-[3-(3-fluoro-6-nmethoxyqui nolin-4-yl)propyl]-1-[(2E)-
3-(2, 6-

di f he r.ol i di necar boxylic
amd&%?arsgg%et g’?ﬁfﬁ ne&%b@@% g’%gﬁ ur ation) 10 By

g@ﬁ)r/ g out the procedure according to the nethod

ap dpdmum(KBﬁE@thM;tUO@; Al MGO&i1MR2; 1231; 1033; 972; 832
2 GhdBAo gmohl or o- 2- propenyl ) - 2, 6-di f| uor obenzene, the
enant| oner of
uor o met hoxyqui nol i n-4-yl ) propyl]-1-[(2E)-

531 lg%rﬂ‘béﬁ-eéhhwmn¥ (¢ 265), 55 )

2- propenyl ] -3-pyrrolidinecarboxylic acid (undeterm ned

absolute configuration) is obtained in the formof a

solid nelting at 88C. 15 Cl mass spectrum ni/z=485 Mt

ba eak, Infrared spectrum KBr: 2941; 1710; 1621,
15%—‘%—? 1360; 1266; 1231; 1144; 989; 830 and 782

cnf'. [a]D20 = +23.7 +/-0.7 [methanol, (c = 0.5), 589
anEnalaQ)n@faB'%fel ‘ﬁ@}ﬁ.ﬂ@ﬂ%hl@fﬂaﬁ foff-phen i'l) -2- proIpem{I 33[3 -(3-fluoro-

ui nol i.n-4- 0
4, Emétﬁoxyqumo?m 4-y propy¥g—pyrrohd1nneca o 1Py a01d (und(etermmed

10 t r ebdoluge opifeguydtjon - pr opynyl ] - 3- pyrrol i di necar boxyl i c
acid (undeterm ned absolute configuration) 25 By

cagl 36' Eglél%lg‘ut E&é}r@{eﬁﬁ%%%&&gﬁ%qs { lgérélgthgg dg{&ﬁlbgg nhl%gample 3, but

des
3, ﬁtaHUIgrl fWillr o%@ﬁ?@o@lﬂe@n%prqmeyléﬁ droirethlgkodfenzene,  the

3- Efmkidmlel BQIFO-[(BEIRGRAXHEYI n@érb én)yl& ﬁn ]3]3—[3-(3-ﬂuoro—6—
ed 0

tr| fl ugrophen ro
P St B oprans st o ey he | ut @ndetermined

15 consofjue adriftguration) Bhibadimedinitie forhe flagonaof a sol i d.
-61 El mass spectrum nz=500 Mt. ; nfz=169 COH4F3+
base peak. Infrared spectrum KBr: 2944; 1709; 1621,
1612; 1528; 1429; 1232; 1048; 858 and 830 cm1l . 5
[ aFDressspegtyurs: +/ ngz5 00t hane] 69 €oH;MF 5 baseqak.r i nj .
Exanpl e 44
Infrared spectrum CCly : 2936; 1707; 1621; 1508; 1482; 1231; 1033; 972; 832 and

649 cm’".

20 [a]p”®=+18.3 +/-0.6 [methanol, (c = 0.5), 589 nm)].

Example 47

Enantiomer A of 1-[(2E)3-(2,3-difluoro-phenyl)-2-propenyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined
25  absolute configuration)

By carrying out the procedure according to the method described in Example 3, but

starting with 2-((2E)-3-chloro-2-propenyl)-2,3-difluorobenzene, the enantiomer A

of 1-[(2E)3-(2,3-diﬂuoro-phenyl)-2-propenyl]-3—[3-(3—ﬂuoro-6-methoxyquino]in-

4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined absolute configuration) is
30  obtained in the form of a solid.



Enanti oner B of
3-[3-(3-fluoro-6- nethoxqu|noI|n 4-yl)propyl]-1-13-(3,
4, 5-
trifluorophenyl)-2-propynyl]-3spyrrolidinecarboxylic
acid (undeterm ned absolute 10 configuration) By
carrying out the procedure according to the nethod
desgri bed in Exanp t starting with

, iﬁSnatS? PRACHBRobr %b‘é‘?z@ K& basgcanant i omer B of
3-[3- (3 quoro-

eS8 SRR, CF1es b TR Rl 06 e Ty 128 T3, o,

5(uﬁaéand%1h@d absol ute configuration) is obtained in
the 15 formof a solid. El mass spectrum m z=500 M.

O + e spectrum KBr:

45 17%@@9?@%? n%%%%opl 28052£§8n§@232; 1048; 858
and 830 cm1. 20 [a] D20 = +16.8 +/-0.6 [nethanol, (c
= 0.5), 589 nm. Exanple 45 Enantionmer A of
1-[(2E)-3-(5-chl oro-2-fl uoro-phenyl)-2-propenyl ] -3-[ 3-
( 3E&bﬁﬁ@
6- met hoxyqui nol i n-4-yl ) propyl ] - 3- pyrrolidinecarboxylic
aci d (undetern1ned 25 absol ute configuration)

caFRytEesutB t pE  hrlCda3n(?.8-diteaspdhagyl)-3- mhreenwﬂtaatfd(?» fluoro-6-
10 desRtHoR@ghihslirEX hﬁ) yB-3- B%ohcﬁﬁ&faﬁﬂd&?h(‘!‘" t Eamd (undetermined

propenyl) -f 1l uor 0-

org%gﬁﬁ%ﬂgﬁgwﬁgm nant i oner A of

1-[(2E)-3-(5-chl oro-2-fl uoro-phenyl)-2-propenyl]-3-[3-

( 3Bylcamyiog out the procedure according to the method described in Example 3, but

6- al di boxyl i
o R NEhE Or eyl P RIS P Bl b NBE RN e B
obfhi @B, ﬁéhﬁmrmpbﬁnyd) gmrmﬁnyl]@z 3643 fhegs- Gslﬂleﬁlbxmnmolm-

15 : m!
3b Z)p&?)é/ ﬁ@%ﬁﬁ%%?&X{%%é&@?%éﬁf&?%%f@%@ Qg%ﬁguratlon) is
anfPtangd pyihe formpia §93g. = 17 4 +/-0.6 [nethanol, (c =
0.5), 589 nnj. Exanple 46 Enanti onmer B of
1-[ (2E) 3- (5-chl oro- 2-f | uor o- phenyl ) - 2- propenyl ] - 3-[ 3-(
3-
okl atspestoum:. o) V288 Nt base peak i1 831 Gk oy
ic acid (undeterm ned absol ute configuration) By

20 Carﬂfﬁéterag e_g%ﬁu&f@cl&f Q@@@luméa%ﬁ 4ispg. i&4t N86a®1 1439 1032; 973;

%%%EP in _Exanple 3, but’ starting

@it or o- 2- propenyl ) - 2 quoro 5 chloro benzene
the enanti oner B of

1- [oZR)3+ 7155 €ho Gifmehafiblyqe 6-08)e589 AmP- pr openyl | - 3- [ 3- (
3-fl uoro- 6-

Example 49

25  Enantiomer A of 3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl}-1-[(2E)-3-(3,4,5-
trifluorophenyl)-2-propenyl]-3-pyrrolidinecarboxylic acid (undetermined absolute
configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with 2-((2E)-3-chloro-2-propenyl)-3,4,5-trifluorobenzene, the enantiomer
30 A of 3-{3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-1-[(2E)-3-(3,4,5-
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30

15nmet hoxyqui nol i n-4-yl ) propyl]-3-pyrrolidinecarboxylic
acid (undeterm ned absolute configuration) is obtained
in the formof a solid. El mass spectrum nl z=500 M+,

; m z=169 COH/ClF+ base peak.ghnfrared spectrum CCl4 :
2936; 1707; 1621; 1508; 1482; 1231; 1033; 972; 832 and

64&ifhﬁ?mpheﬁﬁ)—&%ﬂr%yﬂ—3'=i§§m3lidﬁﬁ?&r%x&ﬁ@tabﬂn@hdet(eﬁnﬁed absolute
n

0.5 589. nm . .Exanpl e 47 En r A of
1- f%rﬁv’@)“?%’(’ﬂ%-oé’%ﬁlﬁflghep%’éﬁﬁ‘ﬁaf)a-s?ﬁge msingAL18¢ s (3.1 1y
or o- 6-
nmet hoxyqui nol i n-4-yl ) propyl]-3-pyrrolidinecarboxylic
aci I ne ol ute {OMration
oo L, e R e T e b aeiba
described in Exanple 3, but starting with
2 [kt bR IKBr2 2 DIRRENY D528; Fodl 1440198813851 0420670; 831
enantiomer ;A of
1-??5@%@3?2,3-difluoro-phenyl)-2-propeny|]-3-[3-(3-f|u
or o- 6- met hoxyqui nol i n-
4- b Br-opd. 1 +Bo By Hetanel, 2. H3¥Y hﬁl)],api d |
(undet erm ned absol ute configuration) is 30 obtained
in L L9§p1of a solid. -63 Cl nass spectrum: m z=485

ak. Infrared spectrum CCl4 : 2936; 1706;
1622; 1508; 1484; 1264; 1231; 1032; 973; 5 832 and
7 1Bnamtiofner [BabP30[3(3-fRibrd-6thetBo By quitkAlineN 9hprop$1]3 -R2B)-3-(3,4,5-
58‘%{@%' hEquE-l? 3 E%gnt I(ﬂmxarecBbOf 16, Acily (undetermine olute
1- T 2B B0 5= R UEH o-pAEN e apr Y ASH (ndgtemined pbs
orenfiguriion)
met hoxyqui nol i n-4-yl) propyl]-3-pyrrolidinecarboxylic
acy cANASbE! ik gﬁ)@edlﬁpgé’éo‘x‘&iﬁ ?&ﬁlg!n%fﬁc?c% &{gﬁx)ébér?yeitnhliggmple 3, but

carryl ng .out th rocedure accoradai ng.
ded@tppayth g-(Banpsidor-2-prapengl)-3rk I-frifluarebenzene, the enantiomer

é-l(;( tZIEzj @f; chlo g}f{ﬂ%ﬂhﬁ,ﬁﬁMhéth@xﬁuﬂioﬂihmﬂ%}%ﬁﬁ?ﬂ@[(2}§)h§.(3,4,5_
T B Em D Broneny a-mmliginesabpr giseiy (umiqtemined plsolute

oran6ignmtibo)y gbiamet iimthtForm of a solid melting at 148°C.

4-yl) propyl]-3-pyrrolidinecarboxylic acid

(undet erm ned absol ute configuration) is obtained in

the formof a solid. El mass spectrum nmnlz=484 M.
bd&langss SRectrupg: 2 = IBZ=60HYH2 + nP= 1 Th Gk Bd- kasepeakum CC14
2936; 1706; 1622; 1508; 1484; 1264; 1231; 1032; 973,
frdied shdctnSihr: 2040; 1620; 1529; 1509; 1442; 1359; 1232; 1042: 970; 831

and 790 cm™.

8

[a]p®® = -19.4 +/-0.6 [methanol, (c = 0.5), 589 nm].

Example 51

Enantiomer A of  1-[3-(2,3-difluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined
absolute configuration)

By carrying out the procedure according to the method described in Example 23,
but starting with 2 3-diflucrobromobenzene, the enantiomer A of 1-[3-(2,3-

diﬂuorophenyl)-2-propynyl]—3-[3—(3-ﬂuoro-6-methoxyquinolin—4-yl)propy]]-3 -
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[a] D20 = +21.5 +/-0.7 [nethanol, (c = 0.5), 589 nnj
Exanpl e 49 25 Enanti oner A of
3-[3-(3-fluoro-6-nmet hoxyqui nolin-4-yl)propyl]-1-[(2E)-
3-(3, 4, 5- -65- . _
trifluorophenyl)-2-propenyl]-3-pyrrolidinecarboxylic
acpylrqlidiaketihony leakid badkithined abid1 g cahii Qhtidd) is obtained in the

ca [ the procedure according to the method
deg%%fggﬁgﬁg'Exanple 3, but starting with

2-((2E)-3-chl oro-2-propenyl)-3,4,5-tifl uorobenzene,

the enantioner 30 A of . .

g-f(:gmggs-sgﬂeg@m-ﬁ- HPA-D@S L HAkd Peat Y1) Propyl - 1-[(28) -

trifiubrophenyl)-2-propeny|]-3-pyrro|id!necarboxylic

acinfratedngiRtetmi KB Ba$ol e 1699ﬁf$@19?1§b9;01’W8f1 8&73; 1231; 1146;

obt aj.n S.i thg E rmof a solid nelting at 11 .

na@Osg ORGP sme0n - . mfz=171 COH6F3+ base

peak. 5 Infrared spectrum KBr: 2940; 1620; 1529; 15009;

1440 £389;1 A/ABL [maRdidl, 6790.593989 apd 790 cm 1 .

[a] D20 = +28.1 +/-0.8 [nethanol, (c = 0.5), 589 nnj

Exanpl e 50 10 Enanti onmer B of

3-Examplef%or o- 6- net hoxyqui nol i n-4-yl ) propyl]-1-[(2E) -

3-(3,4,5- , .

trifIuorophenyl)-2-propeny|]-3-pyrro|id|ne;agboxyllc

acid (undeterm ned absol ute confjguration

caﬁ??glﬂﬂlebut heO‘gr o&ééd?é"B@B%‘ioﬂh?fg’l)r%_l’f%nwﬁt3h[§d3-ﬂu0r0~6-

desethbbgphindlinEkghplopyR.3-PytolidiierhtboR@ioM t Nacid (undetermined

2-&&&%}15- Lpﬁo-z-propenyl)-3,4,5-tr|fluorobenzene

t he enant 1 ORBr TE‘-) B of

3-[3-(3-fluoro-6-nmet hoxyqui nolin-4-yl)propyl]-1-[(2E)-

3_1%)3 carrgng out the procedure according to the met_hoc_i described in Example 23,

! Mt 4RRRABNGAN! b 321iRfORERY Y L '%Laﬁ&scr%&b‘i?‘yclf* T-3-3-

ac|.d (undeterm ned absolute configuration) Ts

otfi‘g}l?feah?fwl)r?némﬂwm-éf[35(3sfbmr‘b%rmd;thpmuatohm%ﬂ)pxﬁpyl]-3~

mgssrodidietary oty ae ﬁd%mnihem%ﬁﬂu@-c&%‘)é@fzﬁltn R3btained in the

peak. io quréﬁed gggctrun1KBr: 2940; 1620; 1229;

1?@6{‘0 4590d-1359; 1232; 1042; 970; 831 and 790 cm 1.

[a]p O = -19.4 +/-0.6 [nethanol, (c = 0.5), 589 nnj.

25 Exanpl e 51 Enantioner A of i;@ . .

1-B13n 4R <358 qf-uor.oph -2=DrC 4.3z (35f | uor o-
Iinleerﬁw%ﬁ%ui i 101! 3?%/}5%{){/‘? f‘."%‘%’?ﬁf% 4 poad boxyl i ¢

acid (undeterm ned
Infrared spectrum KBr: 2941; 1706; 1621; 1584; 1509; 1489; 1473, 1231; 1146;

1030; 831; 784 and 716 cm™.

[a]p™ =+27.2 +/-0.9 [methanol, (c =0.5), 589 nm].

Example 53

Enantiomer A  of 1-[3-(3,5-difluoropheny!)-2-propynyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined
absolute configuration)

By carrying out the procedure according to the method described in Example 23,
but starting with 3,5-difluorobromobenzene, the enantiomer A of 1-[3-(3,5-
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absol ute configuration) 30 By carrying out the
procedure according to the nethod described in Exanple
23, but starting with 2, 3-difl uorobronobenzene, the
enantiomer A of 1-[3-(2,3- -66-

di fl uorophenyl) - 2-propynyl ] -3-[3-(3-fl uoro-6-net hoxyqu
i ndiﬂubroiahyth))l)}fzmmyﬂ}]nyﬂ 3—[35(3951{161616 BelRK AN - nryl)@%@u 3-

é\ﬂ?t EpRaReRE R al e @ B lpn el Shasoppined in the
fempeaksoliB. | nfrared spectrum KBr: 2941; 1706; 1621;
47, 3 £030; ,831: 784
%f‘f?f%?%%ﬂr*ﬂ[ 2] BBH B2 ME Mt G0 L Rae ek 2
0.5), 589 nn]. 10 Exanple 52 Enantioner B of
1-[3-(2, 3-di fluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6
Hﬁﬁtali!&?( i@l KBr 42933*7) PTERYlsh 931 $86; 118bo; di@ 2&%@%3‘101122
( %rﬂk absoj ute configlration) 1
&§1§8 > B %3%%6@%H%re according to the nethod

descrlbed in Exanple 23, but starting wth

2, Br]g1°f= uerdobr@fdhetinaok, (cth@S g 589 himer B of

1-[3-(2,3- di quorophenyI) 2-propynyl]-3 - [3-(3

-fl uor o- 6- met hoxyqui nol i n-4-yl)propyl] -3 -

pyExampti Wecar boxyl i ¢ acid (undeterm ned absol ute

configuration) is obtained in the formof a solid. 20

El mass spectrum m z=482 M+. ; nfz=151 COH5F2+ base

peak. Infrared spectrun1KBr 2941; 1706; 1621; 1584;
15Bentipmed. $730f 12313-@Padifluorppheny B2 propysylldnid-(Biuoro-6-

Cmn&thox?d{_m{l(ﬂ]rm-@'l)pro‘pgl_l] Qpﬂolfhn?echfﬂ%k{]ﬂ?@m adi® = @upaktermined
q§ F% I%% pl e 53 Enantionmer Ao
1- T © 8 gPTdBP%phenyl) 2- propynyl] 3-[3-(3-fluoro-6

msB]n oRyrgoE ok ithe progedupr agprdin@ipitrerotthdd descaibbd xty Ekample 23,
ach §ﬂAH t%m Redqifdb %%Hfﬁ@oeﬁ%}fglr 9HE aédaﬁﬂ%méy B of 13-3,5-

carry he procedure acc
de%l@PPl@@bewD E—%amynél]ésﬁ (3bﬂuor@16an@f%ﬁ>qummwn 4-yl)propyl]-3-
3 led&ﬁé@ﬁx@@kﬂf&ﬁ%@ﬁﬁ@teﬁﬁ@d ebNite BsMRTgufatidh) is obtained in the

#0 (o:%a solid.

El mass spectrum: ~ m/z=482 M+. ; m/z=151 CoH;F,+ base peak.

Infrared spectrum KBr: 2937; 1708; 1619; 1586; 1509; 1470; 1430; 1231; 1122;
1030; 990; 857; 831 and 672 cm’.

[a]p”® = +27.7 +/-1 [methanol, (c =0.5), 589 nm].

Example 55

Enantiomer A of  1-[3-(2,5-difluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined
absolute configuration)

By carrying out the procedure according to the method described in Example 23,
but starting with 2,5-dichlorobromobenzene, the enantiomer A of 1-[3-(2,5-



5

- 66

di fl uor ophenyl) - 2- propynyl ] - 3-[ 3- (3-f | uor o- 6- met hoxyqu
i nolin-4-yl)propyl]-3- pyrrolidinecarboxylic acid
(undeterm ned absol ute configyation) is obtained in
the formof a solid. El mass spectrum m z=482 M.

2937 5208 e 2p l%é@ﬁ O@oﬂ@ﬁ@%@@ﬁ%ﬁ%@lﬁwl >
10Byo Becaa’%)%y 188q AWWI apsoluteoafippiptien) is gbipined in the
+/ fév/of a®ttidanol , (¢ = 0.5), 589 nnj. Exanple 54

Enanti oner B of
1-[3-(3,5-difluorophenyl)-2-propynyl]-3-[3-(3-fluoro-6

- met hoxyqui nol i n-4-yl) propyl]-3-pyrrolidinecarboxylic

ac Cd n{agmstecommi :n e dv/zabiSdVititebasopédkgur at i on) 15 By

carrying out the procedure according to the nethod

dd %F%’orggr onD gg%%’ﬁ309bﬁ6212?1§q19:’ |lgﬁ%v¥2%?5o]f096§ 1031; 830; 786

ml 6@ gn"' di | uor ophenyl )-2-propynyl] -3 -[ 3-(3
-fluoro 6- net hoxyqui nol i n-4-yl)propyl ] -3 -
py[dlpti-dinerarhoxyidirandti @ < tsiekonined absol ute
configuration) is obtained in the formof a solid. 20
El mass spectrum m z=482 M+. ; m z=151 COH5F2+ base

10 peEkamphf 3ar ed spectrum KBr: 2937; 1708; 1619; 1586;
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1509; 1470; 1430; 1231; 1122; 1030; 990; 857; 831 and
672 cm . 25 [a] D20 = +27.7 +/-1 [methanol, (c = 0.5),

589 nn]. Exanple 55 Enantioner A of

1- Egantongr di f§ uopbdphdrigh(®-Sadiphlopphynil)-3-pr@pyn3ilf3-[Bo¢bfloro-6-

%choxyqumolm 4- yzeprop 1]-3- pyrrohdmecarbofohc aci ndetermined
ylypropyl -3-pyrro |d|necarbox§T

met.ho
ac@ﬁoﬁﬁﬁ ﬁ?W@B absolute configuration) By
carrying out the procedure according to the nethod

deBy rchivehgidut Eheapiot@iu2S accobdihg $¢ &iet nBloWidebtribed in Example 23,
%@ng@r g}i}f)ofng bdefaﬁorogfomoq)enzee%%ntt}lleo rgi‘gntl%rgefr B of 1-[3-(2,5-

di di Foloranbieyly-2ipropymytisds [3(3-flBero 3-8 ok yquine - Ha ipeopyt]s-

| 4 [, ) . .

T e T

t WO a$PBE. a sol i d.

Clmass spectrum :  m/z=515 MH+ ; m/z=287 C;7H,oN,OF+ base peak.

Infrared spectrum KBr: 2928; 1709; 1621; 1509; 1468; 1231; 1096; 1031; 830; 786
and 600 cm™.

[a]p?® = +27.5 +/-0.9 [methanol, (c = 0.5), 589 nm]

Example 57

Enantiomer A (dextrorotatory) of 1-[2-[(2,6-difluorophenyl)thio]ethyl]-3-[3-(3-
fluoro-6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid
(undetermined absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with methyl (£)-1-[2-[(2,6-difluorophenyl)thio]ethyl]-3-[ 3-(3-fluoro-6-



5

5 C mass spectrum: nfz=515 M+ base peak. Infrared
spectrum KBr: 2928; 1709; 1621; 1509; 1468; 1231,
1096; 1031; 830; 786 and 600 cml. MD 20 = -22.5
+/-0.9 [nethanol, (c = 0.5), 5% nnj. 10 Exanple 56
Enanti oner B of

1- [n%tlﬂ&yéuﬁ;bﬁmwﬁﬁﬂbﬁflz o geﬁm&ly@ [3 tha~ T leHALR: A

h I 4 o b
OB on nekl Lo -L05-GBHP R SRR B aoro-

CaMe\ﬂhdﬁ@qﬁiﬂxbhﬁheylﬁfr@&ﬁ]igfﬁn@ﬁﬂﬁ%@drﬁ@x)lh‘é t gt hogndetermined

S} e A g o
2 5-

d| (Nn] ﬁﬁtﬁ@rﬂyﬂ} 07- [uedipanioy (d = 8:5),35803mi ). uor o- 6- met hoxyqu
i nolin-4- yI)propyI] 3- pyrrolidinecarboxylic acid
j b {
§“W%¥>§{tﬁf‘2?‘m SRR I 180 1507 A A3 Tras; 000
aﬁﬁ&%w C'H2ON20F+ base peak. Infrared spectrum
KB Om/A8 8; 031;
83? A2 ecHAD A0 (RSP CRRRAY HRGeak

ol, (c =0.5), 589 57 Enant
@qr or ot( at ory) Zii:f) 1- FZ (5%]dlﬁuorophenyl)thlo]ethyl] 3- [3 (3 ﬂuoro 6-

10 1 hi2tHoxRq@inalif- Hq@)p&m}e]qyip)lfrbhdlhedahb/d)ﬂyi@e [ Jdy3-be prepared as

15
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fI h jnobing yI ropyl ] - 3- rolidi

obleeRteB T " A O il s%@wlgutvs’t%or#iﬁaarawﬂyﬁt%m 13-
Bydﬁhxorqhen@emuﬁ ptalﬁeveﬁipwcmhlsrobtaamdor ding to the nethod
described in Exanple 3, but starting with nethyl

(1 B b 2slbibafc 1§ oapprenyl ) thi o] ethyl ] -3 3- (3-11 uo

ro-6 -

ui nol i I rroljdi necarboxyl at e,
thgqgjﬁéﬂqm%ez@ﬂﬂm ]%/ iltﬂ]ug% 4%6‘?%)“3% be prepared acg/ordlng to the
1- fi2tHod 2 eboribied inpateWOD20YP24040 A DY | ]

-3-[3-(3-fluoro-6-
megle ¢qiol i n-4-yl) propyl]-3-pyrrolidinecarboxylic
erm ned absolute configuration) is
obtained in the formof a white solid nelting at 106C.
5 Fajutipmez B Adevprotptony). of[ delRHAR61difluoreptens))thisiedyl]-3-[3-(3-

NMluorbk- ok &BE J1)pPBpY112 1606; i
n 30 VTt g(ggh z}ﬁl o 5%]] ﬁéglaolgdz gé%%%ﬁglr% acid
undetermlned solute con xguratlon)

By carrying out the procedure according to the method described in Example 3, but
starting  with methyl (£)-1-[2-[(2,6-difluorophenyl)thio]ethy}]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yDpropyl]-3-pyrrolidinecarboxylate,  the  enantiomer B
(Ievorotatory) of 1-[2-[(2,6-difluorophenyl)thiolethyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl}-3-pyrrolidinecarboxylic acid (undetermined

absolute configuration) is obtained in the form of a white solid melting at 86°C.

[a]p? = - 29.3 +/- 0.8 [methanol (c = 0.5), 589 nm].

IR spectrum (KBr) cm’™ 2940; 1704; 1621; 1606; 1509; 1463; 1233; 1144; 990;
830

and 785 cm’.

CI mass spectrum m/z = 505 (MH+) base peak.



El mass spectrum mz = 504 (M+); 345 (M- C7H5F2S) +
base peak. Methyl

()-1-[2-[(2, 6-di fl uorophenyl ) t-hi o] et hyl ]
-3-[3-(3-fluoro-6- 10 met hoxygygi_nolin-4-yl)propyl] -3
-pyrrolidinecarboxyl ate nmay be prepared as descri bed
in Exanple 2, but starting with

2-[(2-bronmpet hyl )thio]-1, 3- difluorobenzene. A pale
yel | ow ?i | is obtained. El mass spectrum niz 518
(r\/hi‘?—mg%—?&- Bronoet hyl )t hi 0] -1, 3-di f| uor o- benzene may
be prepared according to the 15 nethod described in
paEenttionfE? 0Q2 &4 it drobitoryirxafmi[-[68 5 Diainéroph@iylhio]ethyl]-3-[3-(3-

I t f .. . . :
(- SRRl o s apronvit SpgeRydipeessbonlips. scid
f | (iodeteBnimed hosojhwe comdfigunatédbny | ) pr opyl ] - 3- pyrrol i di necar
boxylic acid (undeterm ned absol ute configuration) 20

B | j he. ho

USSP R DTS AT HIA I FLRS , b
() stanting. (\ith gueihyl (&)-diRdRS-idhiespehamylfhiolethyl]-3-[3-(3-fluoro-6-
- SmkBrok Pqfiho1-H- propyl}-3-pyrrolidinecarboxylate,  the ena]ntiomer A
f

TR A G i

10 [ 2me(h@x gaudidlindrydpropyiit3-phiraidirddaokyhid- [ &id (undetermined

15
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- (3 1 nol in-4-vl)praopyl] .. . o
oKl DAk 2SR by smeting a7
absol yjte configuration) is obtained in the formof a
whicle™ sot 283nét .7 hgethangdde=0.0D589nm)l. 29.3 +/- 0.8

[ met hanol (¢ = 0.5), 589 nn]. IR spectrum (KBr) cm'

2914@'spel;@91412 (I@ﬁ?%m'llm; 1315@,9}'621,4@%9;]1%63;; 1{5]04 36 ;9 '30; 1141;
O A A ki Gt Speet i £ SOR T

(dextrorotatory) of

1- E@ njag2spec timh no'v. ep¥3anMI + hbasg pedky| | - 3- [ 3- ( 3-
fl uor o- 6- met hoxyqui nol i n-4-yl ) propyl]-3-pyrrolidinecar
b j id 5 i . L.adratd gn
By g our tne bt ssidur S AR DRI SR B Pioro o
desethpreminglinsd yhpiopy;3-pyrolidinegetbonylate t mayretbiey| prepared  as
() deberbitd (38, SE)@Hnghle onophyany kiakg0] &4ty ! J-[(2-bromo-ethyl)thio]-1,4-
-3-.[@-§}%Jluoy - O veell o . o
me ARG ERAFEE | PPl YEIRY GEhiF PPRINGG: ¢ ol i di necar boxyl at e,
the enantionmer A (dextrorotatory) of
1-EDmpgs2péctaine mh/arsépliemyl ) t hi o] et hyl ]
-3-[3-(3-fluoro-6 10

- | Ny = 3= h.i.dj b i. C
et EtQ@rﬁgig?@ry%ﬂuﬁ@)ﬁh)d%}ﬁ&lﬁblnzén@Xﬁ:ﬁp bk AhAFHRE PRES i to the
method described 1n patent W0200240474-A2.

Example 60

Enantiomer B (levorotatory) of 1-[2-[(2,5-dichlorophenyl)thio]ethyl]-3-[3-(3-
fluoro-6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid
(undetermined absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with methyl (%)-1-[2-[(2,5-dichlorophenyl)thio]ethyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate, the enantiomer B



absol ute configuration) is obtained in the formof a

white solid nelting at 79C. [a]D20 = + 22.3 +/- 0.7
[methanol (c = 0.5), 589 nm]. IR spectrum (KBr) cm1
2939; 1706; 1621; 1569; 1509;74450; 1362; 1230; 1141,

1095; 1034; 830; 806 and 575 cm . 15 ES mass spectrum

. {TEvordt (MHgr basg_[pe ,54%&'1&8#11 I)thio]ethy]]-3-[3-(3-fluoro-6-
()10 5-57[?}(7)2,-5-di chlord ﬁé?i(nyt PR o] SRy yolethyf133-[3-(3-fluoro

- (gl_e}}qo%qtgn@m-ﬁgll)ﬁ&pyh] Ryrpkdinecarboxypy| | acid (undetermined
- Batphut®tdilighRERdLPRYObLAAS] 8Ne REmPITARAi&IsHd melting at 67°C.
described in Exanple 2, but starting with

2- [ (;220br onyp: thiol-1,4- di or gbenzene. A pale
ye{OF]BW"oT ﬁ)??gﬁ LIP\%@lOI%%_@rﬂn%@sn@ ectrum nfz 550
(M+). 2-[(2-Bronoet hyl)thio]-1,4-dichl orobenzene may

5 belRspavamued(KB ondl 293%; d 7061 62tetl 62 BO9c 1 45k d 362; 1230; 1141;

paj gt 18@%%84%7%4\‘375 Exanpl e 60 25 Enantioner B

(I evorotatory) of
1-{;2- [ (2, 5-dichl orophen I&t hi o] et hyl ]-3-[3-(3-
fl bWS%snwnnbxngrﬁéﬁi@/ﬂ E\apppedky| | - 3- pyrrol i di necar

boxylic acid (undeterm ned absol ute configuration) By
CaEkXmbiks @¥tankify®@ procedure according to the nethod
descrlgea in Exanple 3, but starting with nethyl
(+)-1-[2-[(2,5-di chl orophenyl )t hi o] et hyl ]

10 - 3bja3tefifodmens A- @eBWorotatory) and C (levorotatory) of the sodium salt of 1-
nme [ i 0=4- vl L]-3»nyr6Qd.i di ne boxyl at.e,
th (E@E%—E?,IS%%?&B@%})%~§%FJ&1§§grg-);;»gi&ogo-@—rggﬂoxy 1n051n-4-y])-
1- }-2yfiozysonyldit mrtidarepaborylis] et lagld)  (undetermined  absolute
- Scdndrglidnibhyior o- 6- o .
met hoxXyqui nol i n-4-yl ) propyl ] -3-pyrrolidinecarboxylic
ac| determ ned . absolute configuration) is o
o M o PHUE SR Ep RO 67 HEKCr - e ygigslin-d-

15 [ ai'lDZChydroxﬁ%@l]+3-py1@ol?dibé&§ﬁ$ﬁ@ﬁb ((3 @ci§6g{5ﬂxlt15n%89 diM Jthe 2
5 kR ctrum (KBry) ~cnd'’ . 1.7Q06; X ; N
7 B EREELRUD AT ¢Ld1 wndiggRinclabndSisin aggeiin) (0478 o is
c mnjected intras sokspaacé comin: diahgteraid 30 CiviHn) lebgtb eopraling 600 g of
o %?8?%?2?95‘%%9%@832%%%@%?%% o fhrticle sng of 10 . The
s atlutign isgarrjedoptpith a mpobilephage [HiQ6THEH A/ )acgtic prid80 / 15/

20 enyl5]10.08by vblne) Pat-df fisi0 ke 6f 180 RWMMNTtHe HRtdcHort idpetformed by

3- r ropyl]-3-pyrrolidinecarboxylic acid
(uﬂ§g¥2§ 'fled” absol ute configurati on)

1-[(2E)-3-(2,5-D fl uorophenyl ) -2-propenyl]-3-[3-(3-flu
or 'bhe - dresterosigouemod i fdekirorotatory), having an undetermined absolute

configuration, which was eluted in the first position, is recovered and then
concentrated under vacuum to give 0.150 g of a white powder. This powder is then

25  purified on the same column, eluting with a mobile phase [methanol/TEA/acetic
acid (100/0.05/0.05 by volume)] at a flow rate of 100 ml/min. The diastereoisomer
A (dextrorotatory), having an undetermined absolute configuration, which was
eluted in the first position, is recovered and then concentrated under vacuum to
give 0.060 g of a white foam.

30 [a)p®® =+54.5 +/- 1.2 [methanol, (c = 0.5), 589 nm].

IR spectrum (KBr) 3428; 2959; 1622; 1591; 1509; 1491; 1429; 1355; 1231; 1148;
1029; 975; 830 and 728 cm’’.

ES mass spectrum : m/z = 501 (MH)+.



15 yl)-3-hydroxypropyl]-3-pyrrolidinecarboxylic acid

(m xture of the 2 diastereoisoners A and C of

undet ermi ned absol ute configuration) (0.370 g) is

injected into a colum 6 cm i-fildi ameter and 30 cmin

| ength containing 600 g of chiral stationary phase:
CHIROBH@Stefcoivhtvay iGg (lavqratatarg), e having ah hfhdeterrhined  absolute

el W%\%e icgsrhgécheg'ag%dut%ﬁ fE tﬂ gg I l e htgosrgg I_r%g)\/ereEHgnd then
voccvmrer)t]ratai uzder veguunatoegivg 0.080 groif /arwlnte fome. det ection
is performed by UV at 254 nm The di astereoi soner A

(dyh¥ar 94ad oL B8 [nhkRiydndy (éﬁﬂd%%ned absol ute

conflguratlon WhICh vvas n e first position
|s recovere hen ncentrated under vacuum
5 g1 Vb SEOUBD (K159 41 TS oadso g Botiadhorsl hihs 199
puma‘(] oU5:830tdng 728/ col um, eluting with a nobile
phase [mat hanol / TEA/ acetic acid (100/0.05/0.05 by

vpggtrrr,g%ﬁ%gﬁg{ lnﬂ”-—%%(iﬁ@\&% %togt gK/;n nha\wﬁg an

undet erm ned absol ute configuration, which was el uted
i n1{6E) A sT-Dodedrophenyl)i spropenyd k3 63 (Bfliotchémethoxyquinolin-4-

60 t
ggglgn%rﬁgfd%é? [%Jéﬁi]eg Egﬁ'SHa’iﬂ'li(taQbox%h%/e Qﬁg (&11?Lréi‘ V\AT' Ghe 2
10 58 aﬁﬁﬂemsmesspfé@pﬂ (Erhavieg jn gadgernpumioab sm@mwnfagaatlon) may be
1591Qparl49§desl;ﬁ8&i mlﬁfhﬁn 1ds26lind1ok4 But staklrivith fRe er&%ﬁomer A of

8,.cm1
The AP Eis ugyaR & tﬁ)@ Lol e gt 45D topy1)-
unﬂ,ét;mmihdmddmbf’.)@k)alla&a (oﬁomfeltcg‘mlmdl absolutstuoalfigwaton) &yeltbw oil
it ig@até%cond position, is recovered and then
concentrat ed under vacuumto give 0.080 g of a white
foam [a]D20 = -24.6 +/- 0.8 [nethanol, (c = 0.5), 589
15 ¥l mgss smeefpupimiz SRBMVM+B415: 2955; 1622: 1591; 1500:
1491; 1429; 1355; 1231; 1199; 1030; 975; 830 and 728

CNEtampled 63@ad gipectrum : mz = 501 (M) +.
|Z2E§ 3-(2,5-Difl uor ophenyl ) - 2- propenyl | -3-[3-(3-fl u
nmet hox

o1 DiSie TR Aior a8 ang: D g sydortpign ot b godium salt of 1-
( nM(REuB €2 6fd1ﬂmfoﬁhét@1)eﬂ pEtenyd bB8(BfBi0r-amktibhyauinotin-4-yl)-
an fiur on
pr?é E} g ’gbg@ }%R‘Eﬁrl éi%e%ar‘ég 1l ?eS% 1&1 ) ﬂ%%té?%n%ed absolute

20 5 igﬁgatw h the enantioner A of

1 (1, 1-di net hyl et hyl ) and net hyl
3- B3-ch@yink WAk ehebproBdduex ¥epatding tthdvthéd akibed in Examples 62

and 63, but starting with the sodium salt of 1-[(2E)-3-(2,5-difluorophenyl)-2-
propenyl]-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)-3-hydroxypropyl]-3-
pyrrolidinecarboxylic acid (mixtrue of the 2 diastereoisomers A and C of

25  undetermined absolute configuration):

The diastereoisomer B (levorotatory), having an undetermined absolute
configuration, which was eluted in the first position, is recovered and then

concentrated under vacuum to give 0.130 g of a white foam.
[0]p®® = -53.1 +/-1.0 [methanol, (c = 0.5), 589 nm].

30 IR spectrum (KBr) : 3414; 2938; 1622; 1591; 1509; 1491; 1429; 1354; 1230; 1198:
1029; 974; 830 and 728 cm™.
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30

1, 3-pyrrolidinedi carboxyl ate (of undeterm ned absol ute
configuration), a yellow oil is obtained. 15 El nass
spectrum niz = 500 (M+). Exanples 63 and 64

Di astereoi soners B (|l evorotat@2y) and D
(dextrorotatory) of the sodiumsalt of 1-

[ (BEma3s fpchunt fhizey HPIL@AHDSY.- 2- pr openyl ] - 3-[ 3-(3-fl uor
o 6 nmet hoxyqui nol i n-4-yl) -

éj r &i’ééft%%xh%s oPp g&ﬁ%&’ﬂai&? ar 9297%{% (ﬁtermmed absolute

(un eterm ne carr
ougordigaration c sdghe wae cbirtad g the scmdnmsﬁm degecrqvmed ami then

a@dfﬁkﬁ?at&?un&?@a&%m Quélvéé and grbga\%lﬁﬁ fhiyg. sodi um sal t
of [ -[(2E) - , 5- d| f I uor ophenyl)

gi%ljy??f?g” é?r[ %@Pﬂ]eg%ngés’ﬂ%w%l ?m4x¥LLe30Pyd

the 2 di astereoi somers A and C of 25 undetern ned
abBOkpeceuadKiBryud 27; 0638, 16D2; 1$9aslm9emngnrma9 Bi355; 1230: 1199;

(o q%g&gtggqyg] vﬁgw ng an undet er mi ned absol ut e

ration PEH was eluted in the first posi tion,
is recovered and then concentrated under vacuumto
gi ¥8 nipsd g@ecunf: m/zvih$@le(MUxm [a]o 20 = -53.1 +/-1.0
[methanol, (c = 0.5), 589 nn]. 30 IR spectrum (KBr)

341Hs sg&%gx 53-162&’ 1 % +3- é@%ﬂu@)%enﬂ%@%rog?&?ﬂ +3- Fazéohuoro 6-

1198; 1029; 0. and 728
sp’él&ihr"?ﬂﬂ“mﬂf’% =0 ‘éfwywopyﬂﬂfé-mfigweebgw@rac@ (mixture of
( dtetX diasterbisoyers Aaatidn@ cfrundedaheediabssiudsaligt@tion) may be

coglfe{)%%% h%%l]c%mél?nagﬁgr eluted in the second

recov and then concentrated under
vacuum to give 0.100 g of a white foam 5 [a] D20 =
249.84 em” o ap I[\Jmpm@pdm(rchyﬂrgx@y solggan fs added bR temperature in

ifggt Higgbx(@‘)w@% 0%85%0 2(1@%8 ni'réo‘i%l ﬁg%hﬁfé@#z%)uz 5-
ESdWHQEOP%‘eVéHLPﬁ?PCHWI]? -B- @ofluqrmﬁ)met mél%amcﬁrwaai t of

= ﬁ)ﬁ(ﬁfﬁ)yp'ﬁoﬁﬂ] -Speirblidiaeapbenyite (MxPireREME 1 didsttRo{sdmetsUA and
o Cod v aRlemine ol confieyevion) i sobyion.ia 130 e of diowars, After

r bgkyihg conger deflwi Xburl® dburshehe? refictist enwars oisecsoléd and then
C gsnggxggﬁéoe{orqﬁegs e W'rﬁagu%ﬁg BRELAUEZS kP o fﬁ%siguﬁwmch is
aq@E@mgp s@ép@m f v s dae bl ist adpustedstoaaitielte an the region of 7 by
t exqti W& iI'N aqueous hydrochloric acid solution. The aqueous phase is
concentrated to dryness under reduced pressure (2.7 kPa) to give 7 g of a residue
which is taken up in 50 cm® of methanol. The NaCl in suspension is removed by
filtration. The filtrate is concentrated to dryness under reduced pressure (2.7 kPa)
to give 1.2 g of a pale yellow solid which is purified by flash chromatography
[eluent : dichloromethane / methanol (80 / 20 by volume) + 0.5% of NH,OH).
After concentrating the fractions under reduced pressure, 0.464 g of the sodium
salt of 1-[(2E)-3-(2,5-difluorophenyl)-2-propenyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)-3-hydroxypropyl]-3-pyrrolidinecarboxylic acid (mixture of
the 2 diastereoisomers A and C of undetermined absolute configuration) is

obtained in the form of a pale yellow foam.

El mass spectrum: m/z = 522 (M+).



the region of 20Cto 0.56 g (1.088 mmol) of nethyl
1-1(2E)-3-(2,5- 15

di fl uorophenyl) - 2- propenyl ] - 3-[ 3- ( 3-f | uor o- 6- net hoxyqu

i nal i n-4-yl)-3 hydroxypropyl }73-pyrrolidi necarboxyl ate

(m xture of the 2 diastereoisoners A and C of

undetlednmi ned absollthtZ2E)cb@I-difharépbaryl)-3-rgopantyl Jedr[ 3-(8-fluoro-6-

12 egg)?g&tmﬁﬁr% 3—#12&50215'%0&#12 r3r@9%1ﬂpgg&b5)g§'1£tﬁx(rrﬁ%re of the
coac@ﬁ&wra@lé@m@r@ Ar gtk ds ofirindeterraingd eabsplutes somfeguration) may be

k Pﬁbepzued G5 MEscRbERR E'M?nﬂ@é FharddS722But ﬁé‘xﬁﬂg WRthi e égan:ﬁgﬁler B of

e to a value 'n the re
3 of 1 );nggg‘fqupﬁ% aB‘fl tﬁyll\ﬁ iaﬂ%élugr%érmmysvmehra3r>d)propy1]
S off Btp)@fblld-ﬂéﬁlcaﬂjdﬁ?klﬁe @h ﬁﬁ@térﬁnnéd%b@@lﬁtd @hfgutaton), a yellow oil
Y %i Qﬂ grhreﬂﬁﬁed pressure (2.7 kPa) to give 7 g
S BRTUHRICGRTECH Y s t aken up in 50 cnB of methano
The NaCl in suspension is renoved by filtration. The

f i El massspestrannoént 680 @8d+).o dryness under reduced
pressure (2.7 kPa) 25 to give 1.2 g of a pale yellow

e sy Pl B B0 BRI EM AT HGRTIL2-0-moro o
10 vomm@y(qu@o Waﬁ)pm@] —pmptléme@eﬁbewlatat i ef t weldetenmned
fr atssromasoﬂﬁg@e&mhyﬂﬁ%e pRIpARRUD She B116RthgdnBnet he

sod|un1 sal t of

E)((é%)mmeg}%’lesthg f ! Bnd prplgtlplw )- (:*:) gr[gQgr}}/uol’o (?; rLetthxyqumolm 4-

neyhmyﬂlﬂHl;ﬁapymlmllydd)cadexyfthm)@ﬁﬁ @) yd jnja:{qmlyxm_tcnh caumacicm in
rbg?s@eteg agl 9o (3, Xﬁ]u%ﬁgtg ﬁgtlréﬁ o?%db' ash %ﬁ%ﬁ?ﬁm&éﬁﬁ phase:

undet er m ne

15 obVEilBEM QLSS hM hasiing dparticlgsizs ofépmw Ifl@anhutw@ is garsisd out with
Spﬁeﬁdﬂﬂe?h%@% HepRAe / Ndbk/metiadio Ml b1/ TEA (76 /20/2 /2/0.1 by

BSTE oty eI Sin 40 1013, TGS ]bspwr%om‘g:d by OV

- p284 ki di necar boxyl ate (m xture of the
di ast ereoi soners A and C of undeternlned absolute

coa 941 LA Y B5sy KRR 1R Wb, o
20 of c@ﬁ;gu(allom, dimeh h%set:lingd) g fhleg esthpdsition, is recovered and then
i B&Tc@&?eftédjﬂd?:r Qaﬂﬁhhﬁ@@éjl T?%'o@ a%o%h)s&r apyll-

- pyrrolidi nedi car boxyl ate of eterm ned absol ute
co flgura el.lo ned whi ch
sol9lai fi Jéél-” %EQ/ ﬂgié‘e@ﬁg : n? 5%528841"35)0 (M) . The
enantioners A and B of 1-(1, 1-dinethylethyl) and
meEhplassEpedr(m3-fzrod@d @4+)1059 (M — CsHeO,)+, 57 (C4Hot).
met hoxyqui nol i n-4-yl ) propyl]-1, 3-pyrrolidinedi car boxyl

at end Qlflaélﬂ'ggl%{' %rea‘%&ﬁ}ato SHA\H]H aéu? %H&ét@r‘ﬁ{ I}%d %Bpollﬂg}éox%?guratlon

pre int g nan
aseelnted in esepardpgsition, is recovered and then concentrated under

()vé’cuhl%té%nfel1umgof5aeabh@§§mu' nolin-4- yl)propyl]- 1,3
-pyrrolidinedi c arboxyl ate (2.55 g) is injected |nto

& LR B £ 1% (methanol, (c = 0.5), 589 nm].

EI mass spectrum: m/z = 460 (M+), 359 (M — CsHyO,)+, 57 (C4Hg).



diameter and 30 cmin |length containing 1200 g of
chiral stationary phase: 15 WHELK O, SS TM havi ng a
particle size of 10 m The elution is carried out with
a nobi |l e phase [heptane / M bé&#nret hanol ./ethanol/ TEA
(76 1/ 20/ 2 /2 / 0.1 by volune)] at a flow rate of
148xampli 68 t he detection is perforned by Wat 254
rim The enantioner A (dextrorotatory), having an

Unﬁﬁ&rﬁfoﬁle’i‘edAabs(‘Pé\*éhﬁatof}? CQRpf i giar alsh @fm Whiagh WS 1-3-[(2,5-

eluted in the zps ion, is recovered and

coﬁé@ﬁmp&?@d)tbwdwppyﬁ Sddrk3 tfioge-fanethaxyqyingiing-yl)propyl]-3-

|, =
T e e

o2 The ant
> r/b\}’&?’a?/ &Mw %R(chfél ordingde & @agﬁs%qba‘é i Example 3, but
costhitgpgr atithomethy? 5(:&Mll— Gh (Evaahﬂlharbﬂtbnyl)t}ﬁdﬂ]@r@t]gﬁ@ -(3-fluoro-6-

Do HeleR Db L ISP R PDI bR AIRGTRN. = By G htiomer A
2 1(14v0¢ptatqyy}301[thgtsh®nm| salt(af 1= 30[(B.p; d13®g0p]me]nyl)&11o]|pugsll] 3-[3-(3-

Spﬁﬁ&"o%ﬂne[ﬂo&g{mﬁ@ﬁ% ﬁg%roréﬁ[% g%troluﬁ'ﬁﬁ%evo lic at ory) of acid

IOt handgtgrmined 6gb§o] qanfiguratipn) is obtained in the form of a white solid

di Heufigtrbesen D10AC @hen o, ] - 3- [ 3- (3-f 1 uor o- 6- net hoxyqu
|noI|n 4-yl ) propyl]-3- pyrrolidinecarboxylic acid

et d. f 5B [
F e b decdan & mblidig T8 ShRRk: nod deacr ! bed i n
npl e 3, but startlng W th net hyl
() msrﬁdetrp(nz(l@rbmmr wﬁéprﬁéﬁylgq%uéﬁod@pw1]183 1382 908;1 825; 810;

r 0785 and 757 cm’!
met hoxyqui nol i n- 4- yI)propyI] 3- pyrrolidinecarboxyl at e,

the_enantioner A (levorotatory) of the sodiumsalt of

15 1. Chmaspspscigym): gyz opHadYiH trhass peakpy| ] - 3- [ 3- ( 3-
f 1 uor o- 6- met hoxyqui nol i n-4-yl ) propyl ] -3-pyrrolidinecar
boXethyt aci d 10 ( U(Bi}ﬂt-[elﬁ(ll aemiﬂlabs;meuymh&qpfdp?qraata -@fluoro-6-

S R Rt Ry BBr R0 BBl gyl G e preparcd as
[ mdesauibesd i ExamﬁleS?,, biggganting . withk 2s[(2dtamwprpiBithiog+h4-difluoro-

Zgﬁ&ze&eﬁ?@xorﬁ 0111154)%%1neh230 1188; 1032; 908; 825;
0; 785 and 757 cni 15 Cl mass spectrum: mz = 519

K.
20 (wg{‘af%spﬁt?%g it th?%}da(@ahenw )t hi o] propyl]-3-[3-(3-flu

or o- 6-
me 2@ Bopmnopodp yiythioj1 Mpdifipyloberd:epy mid) beliprtanaddaradrdihg to the
TBY, B AR ERBEE th Bitent W0O200240474-A2.

Example 66

Enantiomer B  (dextrorotatory) of the sodium salt of 1-[3-[(2,5-
25  difluorophenyl)thio]propyl]-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-

pyrrolidinecarboxylic acid (undetermined absolute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with methyl (x)-1-[3-[(2,5-difluorophenyl)thio]propyl}-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate, the enantiomer B
30 (dextrorotatory) of the sodium salt of 1-[3-[(2,5-difluorophenyl)thio]propyl]-3-[3-
(3-fluoro-6-methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid



described in Exanple 2, but starting with
2-[(3-bronopropyl)thio]-1,4-difluoro- benzene. An

"orange oil is obtained. 20 El nass spectrum nfz 532

(M+). 2-[(3-Bronopropyl)thiol-7%,-4-di fl uorobenzene may
be prepared according to the nethod described in
pal@iictenpaed 2bedinie ponfigexratiop) as ebtairednini theeforiB of a white solid

(d%tirfg"ﬁ&\%é?ﬂ@l@fan&h%@?d' umsalt of 1-[3-[(2,5- 25
d|fluoropheny thlo]pro ]-3-[3-(3-fluoro-6-nethoxyqu

By 4-yl)pro pyrrolldlnecarboxyllc acid
g‘ﬁd@t erﬁ11§§3+/a§§dlﬂlﬁﬂéa EbWT%é) 28Pem]- By carryi ng out
the procedure according to the nethod described in
Ex @Rpb&trdm (KBr) chil 'aross nps20k t 5ograuky: 1230; 1188 1032 908; 825; 810;
(+38%a&§7§%2 ?- di f I uor ophenyl )t hi o] pr opyl ] - 3-(3-flu

nmet hoxyqui nol i n-4-yl ) propyl ]-3-pyrrolidi necar boxyl at e,

t h&Semasnspestrom Bn&0- § e He) basetpealy) of the sodi um

salt of 1-[3-[(2,5-difluorophenyl)thio]propyl]-3-[3-

(3 met hoxyqui nol i n-4-yl ) propyl]-3-pyrrolidine
ca?%%%@#?éﬁa0|d -75 (undeternined absol ute

confl%ghé $ obtained in the formof a

solild1Geys ﬂﬂ)tﬂa&]%)é% 31@1@%}950{)23ehomqumn-%d)n@psl] -3-

+/ pyi@olidihetaftda it adi€ (ihd@tePhined@Bsdntk - cohﬁ% REST)r um
(KBr) cnl 2955; 1620; 1509 1483; 1230 188; 1032;

10 90%,), Caé’g'glgs(%l}&_}_l)l Broégc?uﬁg geor 1&3 e mn&x%as %Qscn%e&l n Examples 1

20

25

1 E112d¥ (bt Prarting wiyh 34 (@-opmeetinl)thi@lpyridine, an orange oil is obtained.
[ 3- (3-fl uoro-6-nethoxyqui nolin-4-yl)propyl] - 3-

PY ESGhdsdkpeaarbaiyl &7@aid+{ vRdeLas m ned absol ute
configuration) 10 By carrying out the procedure

ac d 0 ds descri bed i n, Exanpl es

2, Sgiﬁhgqgf%?eﬂ?ﬂﬁﬁkﬂﬁw e Y, RegEEpared ¢ %ﬁceyd@% i tsn ﬁbe @ method
andescabgkin@iatent W(om(mnnm ABES mass spectrum: mz =

470 (MH) base peak. 2-[(2-Bronoethyl)thio]pyridine

nagxgﬁ Er@gared according to the method described in

0240474 A2. 15 Exanple 68 Enantioner A
(dextrorotatory)
1- Fgmp(om%fd(dewummhylf)hfa H@]edifipbiopBerfyB)afrBuo]ethyl]-3-[3-(3-
f 1 Be6e-EmEioR9 ﬂwmlyn)pr(ﬂagn@ Bm&ydlﬂlec%rws/ﬁ@' I di necar g

bo&yllc ac:lSIabS det%rn1ne absol ute confi guration)

ndetermine ute configuration)

By carrying out the procedure according to the method described in Example 3, but
starting with methyl (£)-1-[2-[(2,5-difluorophenyl)amino]ethyl}-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylate, the enantiomer A
(dextrorotatory) of 1-[2-[(2,5-difluorophenyl)aminoJethyl]-3-[3-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid (undetermined
absolute configuration) is obtained in the form of a white solid.

[a]p”® =+ 28.5 +/- 0.7 [dichloromethane (c = 0.5), 589 nm].

IR spectrum (KBr) cm’! 2929; 1635; 1621; 1531; 1510; 1231; 1187; 1030; 830 and
786 cm™.

ES mass spectrum : m/z = 488 (MH+) base peak.



By carrying out the procedure according to the method

described in Exanple 3, but 20 starting with nethyl
(+)-1-[2-[(2,5- d|f|uorophenyl)an1no]ethy|]
-3-[3-(3-fluoro-6 6

met hoxyqui nol i n-4-yl ) propyl] - pyrrolldlnecarboxylate

t hMedidnt i oner A (EdEX2H{@rodidluorophemyl)amino]ethyl]-3-[3-(3-fluoro-6-
1- {n%t}{og(gq@n&'lrf huepeRReny by BRI ate 3ndy? be prepared in the

yor o-
ne? W%VHBW?h 4-yl)propyl]-3-pyrrolidinecarboxylic
acid (undeterm ned absolute configuration) is
obtained in the forn1of a white solid. 25 [a]D20 = +
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3n{t®p{1@1 )B\;ﬂ&ny.lbmmo ethyl] [3 (3 fluoro-6-methoxyquinolin-4-yl)propyl]-
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o fishEPinthe. The otfGE wipe’ ptcamBinrT Brgieny) 1icem® of
nl tatephédmgd )osat faohydr])usalmm]:&mhhlydlfate ,3fi[t&red and concentrated to
- - .nr - } .y
o AT 8 0L byt v
15 d| mﬁgdl il arﬁénrﬁ}m@mamgmaehy Jlelugnu rdighigronethahetouetbarmd (% / 5 by
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oured over | %3 wat er and tract
wi Y08 Ofl e Sjainggkawch %ﬁl dma@ﬁwnﬁwawe bYTﬂ§ho?}gaW|at9graPhy

phahest adhehlbfnh]‘ii)d:dtl‘iﬁfé ,/ et18s Bedatei(9 h1 B Qrtoﬁﬂiﬁe lfAtftétV%bﬁJentratmg the
over nnydar US neS|Un] ate | n
coﬁg‘ghtn? at't ?e{ o'° ﬁerc?er q?zéjucged br e&%t % g[z [(2.5-
20 kPélﬂut)mpgcnbé)ammﬂ]e@lyﬂB B3 - (BefliararGeimethal iy iind 1én- 4@l)propyl] 3-

G RhIUFHekERR EORATRARPIEEO bP AR clionely s ter

concentrating the fractlons under reduced pressure
gémﬁssogﬂ’e‘ém“?/&lfzow dMt)are obtained, which oil is
agal n purified by flash chronat ogr aphy [ el uent :

di Mettol onb{ hi@es - Almbfvphe@qmzaﬁmﬁﬁer{yl)lulmhy\r]@ gthyl]-3-[3-(3-
g‘]; gg‘%ﬁ%&%%%n%%‘? nllcﬂg] %Tgf)ﬁgﬂpyﬂj I on <f I?edfg%b%?jla% may be prepared

25 di#sg u%ﬁS@rpﬂﬁénylh) aEnanm]eet By IGut SSl[aﬁn(gS Withio No¢Bbroatoethy)eN-(2,5-
| nginlBro ghé’ﬂaﬁ PiaR Adenz?bn}gﬂﬂfoﬁ?t}nidei e;fa?er \A?é?ff)w oiEfs%bilﬁned.

obt ai ne the ormof a pale ye

gtrum nl z % é\‘{ Met hyl
1-? mf‘*{SZSpSCtB‘F‘FI H’fﬁ? Hhevih- [(2 ni trophenyl ) sul f onyl ]
am no] ethyl] -3-[3-(3-

N-(2-Bromoethyl)-N-(2,5-difluorophenyl)-2-nitrobenzenesulfonamide may be
30  prepared according to the method described in patent W0200240474-A2.

Example 69

Enantiomer B (dextrorotatory) of 1-[2-[(2,5-difluorophenyl)amino]ethyl]-3-[3-(3-
fluoro-6-methoxyquinolin-4-yl)propyl}-3-pyrrolidinecarboxylic acid
(undetermined absolute configuration)



fluoro- 6-nethoxyqui nolin-4-yl)propyl ]
-3-pyrrolidinecarboxyl ate may be prepared 25 as
- described in Exanple 2, but starting with
N- ( 2- bronoet hyl ) - N-( 2, 5- -77 -
di f 1 uor ophenyl ) - 2- ni tr obenzenesul f onam de. A pale
y eBly @urrging onsthelpradedad. acCdrdingss tismethod descrised irbBxample 3, but

N YRR SR CRETYL (B2 B1G i fapisehengmine o g sfeoro-6-
s umethoayquieolmay- yhpropdt]- prepahddecadeaytite)g e t henantiomer B
g gm%ﬁﬁ&rrgﬁ bed,d n pgﬁ E(?tS :fl%g&%ﬁgnﬁﬁiﬁo]em[@qt?(ﬁﬁuoro -6-

nt 1 onmer dextror
5 1 p@ﬂ{oem@n@imﬂmeQ@pyﬁ dingeartppylic 3- [ 3cid3-  (undetermined

1 96 RndcdmEt dgapst%ﬂwsrwtdlﬁe&nxha RirRrtlal widtdonigol i di necar
boxyl i c aci (undeterm ned absol ute configuration)

-7 r g cedure_ ac g to the
relcion <redbrHea i icbbiBrEa Chch 55 SBhmming i« h

methyl ()-1-[2- [(2 5-di fl uorophenyl )am no]Jethyl] -3-[3
(lRf;ﬂdatmm-(KBr) cm’! 2929; 1635; 1621; 1531; 1510; 1231; 1187; 1030, 830 and
rret7§bog<rxqw nol i n-4-yl) pr opyI ]-3- pyrrol i di necar boxyl ate,
the enanti oner B (dextrorotatory) of 1- [2 - [(2,5
-di fl uor ophenyl ) am no] et hy I - [3 -(3 -fluoro-6 5

10 meERavape spastpmn-m/zyt 4 @éﬂﬁ} ;Walf ol i di necar boxylic
acid (undeterm ned absolute configuration) is
obEggﬁgﬂasim dode7ff orm of a white solid. [a]D20 = - 40.5
+/ = 0 9 |_d| chroronet hane (¢ = 0.5), 589 nn]j. IR

DBl o6 gyorainiorygad oy Gevorgjaeg) 4 g-3-G-chloro-s-
Sp%ﬂmwmumwﬂmwl%&u@mwdqads]elﬂé&k3 -Badifluesphenya)yng-

Zﬂg@g@zyg?%&%ﬁﬁﬁ%@ W}?ig’%{c]l%%&%rﬂ{?{éd ARG configuration)

th I 4-yl)]-3-h I 1-[ ( 2E
ERe Y SO R st AR TR s %ylggd%%p%fqnyﬂéfré(ﬂébﬁgé

acﬂﬂlu()%ﬂ@ﬁﬁf mpﬁ‘ﬁiﬂzn H%ﬂﬁ(ﬁld@&@ﬁjb&éﬂ% | &ﬁa %leture of the 2
[l 3- Chlor o- rap og(g | nol.i n lu)g lj:]
1|ast§:r(eQE))m§rs( A & ndetermined abso té con guratlong (0. 36 g) is

d| fﬂ)d.d:m’domhﬁﬁ]ytbl).lrrﬁr @k:ﬁpmrtyhxhetar pyd B@bmdmrle@gh bemy&inlu@g 600 g of
((Lalg{ag @&EH&E{? IE?—II%O}?I qqa%? %?%S%?I% S)IZC ofo {O pm. The

ermne con gura ion
20 | npletwlw dapmiest calt@@thmoell@nhasn [Hde@reitdt/ BRY/ aGticracid(85/ 15/
! 20 ()30} 1@@5&&& Gt @99w9aefof 90 thi/dln, BleddetQHiBh s pé}ﬁﬁﬁed by UV
aving a particle sf'ze of 10 m
el ﬁtt% 38M™-s carried out with a nobile phase [ H20 / THE
/| TEA/ acetic acid (85 / 15/ ONO.1 by volune)] at a
f | Dhte r dibgerebis8Mer Ani(dextiohstaidef)e clidviriy | & pardernmik@d bybsolute

chon?itguxza?f')n,n r\raullhich was eluted in the first position, is recovered and then

25  concentrated under vacuum to give 0.161 g of a colorless oil.
[a]p?® =+ 63.7 +/- 1.7 [methanol, (¢ = 0.5), 589 nm].

IR spectrum (CH,CL) : 3593; 1718; 1621; 1503; 1491; 1421; 1355; 1231; 1185;
1117; 1068; 1036; 975 and 835 cm’.

ES mass spectrum : m/z = 517 (MH)+.
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The di astereoi somer A (dextrorotatory), having an

undet erm ned absol ute configuration, which was el uted

in the first position, is recovered-and then 25

concentrat ed under vacuumto-@Bve 0.161 g of a

colorless oil. [a]D20 = + 63.7 +/- 1.7 [methanol, (c =

0. Bhe Bﬁgterms]someR $hedevarotafocy) Chaying 3;593ind]:%i;rﬁmed absolute
1gé§gi%n gré%w]aé%}ute%%y?ﬁhe :Lgéssojngcli}(;s r1‘911 1%'1%%076%1 Ggﬂd then

( Mq)mentra!ei tm@r dremeioa O AL 7 @0( h evlorlessatibr y) ,

having an undeterm ned absolute configuration, which

VP WOl bk SAEORIBRBIA ARk, (SCOUGISY AN

hen concentrated under vacuun1to give 0

co or | esswmg] 35(82 L %’)«)'21 215 ?itl%f; 1544qui§g§§cl?r3dm1117;

(OHBC]SWandS&BEm 1723; 1621, 1503 1491; 1421; 1355;
1231; 1117; 975; 897 and 836 cm 1. ES mass spectrum:

3 %%“Pg %Pr?%oro x%‘d nol i n-4-yl)]-3-hydroxypropy

d| 3 I[%Efrﬁéal%mr)lemomcnmwf} yBl-pyhydobiydiapetal-ods4 ¢
acHifubipKérti 2%?0;%;1?1]% ﬂﬁrﬁdﬁ%‘é%@%ﬂ?ﬁonﬁﬁg ﬁnme oqf the 2

ungiet erm ne s%ﬁa e configuration prepare

1A ErepIsPIERR; ntepl ;ungetggningd ?bSPNt%tqwﬁa\*ﬁah@n) may be
O ﬁrépeged)fn tﬁemlwwlhgmﬁéloxybor ohydri de and a sol ution

of 0.294 g of (E)-3-(2,5-difl uorophenyl)propenal are

25 SRR, 155 40 LR i Sh Fhonion o
di hy2H o ot (ED-B@{@ bﬂlﬂuorophenyl)propenal are added at a temperature in the

3- 1%%10(1329&& 0[119(16@ Eﬁ?te{gg ql%@ he 4toy|())5]1 é g?’%.ﬁ%ﬁ)ﬁp%f the

rrolidi necar m xtur

d| CHQYCB?@H%WS?’ A34#gh rcbﬁ m@h@@lqem@ilnédylétb%b’dnoeyprowll 3-
Cqs’}fnl‘ogldfn%tduﬁﬂy}ylid’l a@?l' Whni@rel Bf 2§1egﬁﬁhé}iere01somers A and C of
iSSP "PRclpire SR oBl I BRutich it 2adSt) ehdichloromethane,
mA(ftcm‘r girriag don@ehdurataed tempdrayuresia tgedfegxoﬁ efup®d, the reaction
r { of a | .
TR % el R 18 Syl inder ol ardonG Gantialfo sive 1526
chfor émqhm whlqhetshawﬁed/ by giash cpheansiotagly [¢lignt/: ¢hi@Sform /
I ReBfhdly/ VZE% NRYdeoud VRS OHC?f‘fe/”tszst é ?33t8h% f"veﬁ%{e‘?ﬁsAfter
under reduce essure 0.4 of Y
mECRESAHNE b fragliqns) yndet ﬁ%ﬂﬁ%&ymswﬂ P.42-g of ( 3-[3(3ichloro-6-
u Ohﬂbbqu]ylirﬂo-lﬁ%)yk)p&myth%oxyﬁop}’]ﬂﬂ0['3'—@' ﬁ@ﬁl@bh@h&xﬁylﬁzf}‘%&nyl ]-
aster
rer e iRt dats (o8 O o PRare f SPSeHisa R A i C of
t hmdeétermned absojwt onfi gllrzitlon) 1s obtained in the form of a yellow oil.

EI mass spectrum: m/z 516 (M+).

The dihydrochloride of 3-[3-(3-chloro-6-methoxyquinolin-4-y1)]-3-
hydroxypropyl]-3-pyrrolidinecarboxylic acid (mixture of the 2 diastereoisomers A
and C of undetermined absolute configuration) may be prepared in the following

manner :

16 cm’ of a 4 N hydrochloric acid solution in dioxane are added at a temperature in
the region of 20°C to 0.604 g (1.3 mmol) of 1,1-dimethylethyl 3-[3-(3-chloro-6-
methoxyquinolin-4-yl)-3-hydroxypropyl]-3-pyrrolidinedicarboxylate (mixture of



El mass spectrum mz 516 (M+). The di hydrochl ori de of
3-[3-(3-chl oro-6-net hoxyqui noli n-4-yl)]- 3-

hydr oxypropyl]-3-pyrrolidinecarboxylic acid (mxture

of the 2 diastereoi soners A -&9d C of undeterm ned

absol ute configuration) may be prepared in the

f olhe(ﬁ/\dlagereaﬁonmmme and CIdf uvad@enhinad 4bdnhhy dordfiduration i in solutlon

gfj r@gélngq 6184] )Eagl&d{\ﬁéxgﬁg'aﬁé For %g (gjurl{%; 2 et&?p athrlr%t in the re} region of
1 2043, e hghestomy migufe3is( genplem@at@d go dryness under reduced pressure

”etj]@ﬁ%utb%?vé @64’ ng h ﬁIIB%%BHﬁm{é&pwthf&atga Wil 1|0dén5mgf diethyl

car boxylat € é! di ast ereoi sonme
5 angther: o”f fex el f“é‘?’}nth%é‘)lhjﬁo‘mﬁbéd Mat¥ 1@ ematof dinthylp ether and then

SOHﬂéd @xlitier rdtludld ﬁxl’étﬁsueé (X7 REANG giv 0.6z oFithd dih Cp&otz%né§ of 3-[3-
eratu | I on Q
OBt G P apao el Ey%agmow [ Aasaralidingparboxylic

r edeid e@iniptes sofr Ehe 22dlzstkr§ai,hoﬂr16rsg iAvend. @]f‘rog uﬂﬂ%t@?ﬂlﬂk(h Odl¥solute
turated. wt 0 cnB o iethyl 5

ot Rl i e obog ye]tl%‘%s‘glb id is washed with 10

cnB of dlethyle ether and then dried under reduced

10 pr B mapespectrmikime 4Y7dMfve 0.6 g of the
di hydrochl ori de of 3-[3-

( 3‘1 ghh %iﬂ‘le@hﬂ&hpgxﬁq gl(@-‘&'hlo?o % ﬁ’llaﬁnl)xyoqldejf °¥~¥/§r§)ﬂydr]3x§)bropyl]-

| i di t
2 BRI el TR g ot and C of

c onfidetermaiddayoluierconfigubtion oy Be prebhredis tleifollowdgBhanner :
nmass spectrum mz 437 (M+). 1-(1, 1-D net hyl ethylf

o s MDA PUTEICASY 85b v BRRUE OBt 1

15 d| élmf@it)é@hx]drrer $-R-@rehl@odf- meﬂmdmmnmhmédfl)a:b&yﬂmuypropyl] 1,3-
ARSI A DG s NI Tl
en}aﬂp@n@f damgthy| S Hoxpde 1  forenamsinest iy the region of 20°C, for 20

3- 3t & @hdl?@auﬁtlgﬁtlbom&uwoh|3n - oill)n%mmsgr Qmpefa@ﬁuﬁa tert-

r.rol i di nedi 0X

Lol el FE Y Fiteudr ol fos iens gidgn@sgeen is again
20 di bubtbied thewigh doui HbouratThe reanipamaixture is dvolddetoraaiginperatire in the
Zolgglofno% 1% 5@0” e9501" L{Dﬁtlslj ar%aﬁ&geﬁtdrgﬁwsé \9}? E Al ﬁaﬁaperature is

EOt assiumter
s omatnfaaped in tB@Lremondff ZtOe t the ptlars aidjusted to hevnhadcwemen 5 and 6 by

Oxy@iftion 8f adRém’ 3P abémbheé dnlar @48 5006m® R AWMisr aﬁhﬁdded The
reaction mxture i s cool e to.a ten‘gera ure Int

r eGRIPoMIBRC By6* eIt eimst @8 duBd ofrdgupromethane. The
25 whorgenit IpRades aypatoatbincel, Wwashadai it 250ad’ bflwhtléﬁ di2@i098r Mhydrous

20l i A 5 Ao R, B, 0 € P
wal2et kBa)etoagided.14Thof ar yedlowi oth whislt i Eakms upxm réfodne'dof diethyl

Wi dtherThé Bier pinle §BasBEd WG CIRERRO Y atlD Qried over anhydrous
magnesium sulfate, filtered and concentrated to dryness under reduced pressure

30 (27kPa) to give 127 g of 1-(1,1-dimethylethyl) 3-[3-(3-chloro-6-
methoxyquinolin-4-yl)-3-hydroxypropyl]-1,3-pyrrolidinedicarboxylate (mixture of

the 2 diastereoisomers A and C of undetermined absolute configuration), in the

form of a pale yellow foam.

EI mass spectrum: m/z 464 (M+).



25 organi ¢ phases are conbi ned, washed with 250 cnB of

wat er, dried over anhydrous nagnesium sulfate,

filtered and concentrated to dryness under reduced
pressure (2.7 kPa) to give 3.804 g of .a yellow oil

which is taken up in 40 cnB of diethyl ether. The

et Hbe ephnamnersAV\@fs th,llembt}intlcyﬂ) 2q3c(l38ch(llfrovﬁahleﬂ}oxyqumolm 4-

b RNT e PR RERIAB YA il spsotu

k Pac)nﬁgmlrajloné mybe pgemfedlm(tne; folloiwmeg mphmdrhy | )
3-[3-(3-chl oro-6-

nmesHexy %WarEpN' Dufos! sl)dl%nr}f%rg%ﬁﬂ% gﬂﬁﬁloh e IdRY gltélﬂbé}gture in

di car boxyl at e ém xture I ast er eol sonmer
3 anthecregion fe 281 e d- 78b ot mmodh fof gtheaenantipmer nAt k€ 1-(1,1-

f odimehylathpp! e xel | owheam El3- [@H@Sctﬁ&%% ﬁiémox%&néi%4-yl) 3-

BNF%drf)WﬂPQ? 8 nant Ilﬁ%{ﬁ?{lﬁgyﬂaﬁe 4- (01‘ dnggtteprgllngd hy! absolute
y| yerffiguyation yrpsajmydri in1238- qufrcsﬁmomﬁeelmlamhﬂng hade réﬂﬁx for 18

ungﬁ{ r n e%%s%l%ure 1scfc):gf16§u2ﬁ@t gqren cq§c tffg rep yness under

oW ng manner
10 socﬁdumdwdmm @e7 kix) tie goe asesidueiwbithas takeh appe ﬁad) amé of water.

' nThé Hhi§ aﬁﬁlgfeﬁ% %fval?lQQBttHe ?ﬁéfﬁn 8%& %?,rgag é)ogoc]‘f ctltEﬁ acid. After 4

F Eg{fg Eﬂna}eéatgneﬁ@tﬂpfog@gwﬂ{ 0’G. tbeysp;pegswn is ﬁltered the solid is

hyg/ﬁtﬂ”iéylpﬁ’ﬂmﬂ limks J0RW’r 64 dil?sloﬁﬁ:{il)'yf %ﬂﬁp)é}ib ahé& ﬁ{%gd under reduced
undet er mi configyration Solution_in
DB 7 P A) dhe Teperar i His Tegremeled Tt giver 3P g the
15 hocnamlothAr eﬁdt(]dFﬂlmeﬂiylﬂtleyl} 8- GG(Glcﬁ@bragﬁdefhaﬂyqumolm -4-yl)-3-
reduced pressure
s B Abel-| 3 AR ANAES AR, LR TD RS AS” gpsolue
vvaﬁ@rﬁgur?ﬂ'l@é) pmth%foanlpﬁgt“é@letsohé val ue in the regi on of
4 by addition of citric acid. After 4 hours at a

t enpP@add dpebinifl: he448q@i-0n of 20C, the suspension is
filtered, the solid is "washed with 3 tinmes 50 cnB of

or SBCRIERPneS 30 o LILL dimeBoiatbFtnd Fancing o-grohioro-s-

20 431ﬁethoxgd1uimo]ﬁl 3—y@prlfpyt]hle3-b&nehdlinédlioafbbxy‘}atef of 1(1,1-

&l %ﬁétﬁ?l%?%{ I rﬁ-‘(l)x)](efqﬂ?sﬁlo t? go _l%ﬂr?tlo\«%l) may be prepared in the
hy léwpﬁ@pwe]f 1, 3 pyrrolidinedi carboxyl ate (of
undet ermi ned absolute configuration), in the form of

a IM(\{ ﬂ&)l&@thﬂethﬁg %ﬁ&? 35191@&15/[ ) fd[g-(’adf-ﬂﬁl&dv@metﬂ_&?yqumolm 4-
rlﬂ]%/ §f d&rfﬂdgiagmégrl]é%( gegs 1§ mjected 1nto a column 6 cm in

25 nedlhmgeq and 0 Dm-lﬂing)}pcmmm(hlhg B06 gy Ichihll mmdﬂyqﬂfab@ XwIHELK
at 9 §§ T:M E’&Wﬁ;q hé/ él% ny R %x&o&he teﬁ.\ 1torFT‘ gsrrclfalrlllgw ?]18 W1th a moblle

con I'gur at'i E
mepheee [heptane / E/methanol/lsopropanol/ TEA (74 /20 /1 /4 7/ 0.1 by
volume)] at a flow rate of 120 ml/min, the detection is performed by UV at

254 nm.

30 The enantiomer A (dextrorotatory), having an undetermined absolute
configuration, which was eluted in the first position, is recovered and then

concentrated under vacuum to give 0.46 g of colorless oil.
El'mass spectrum: m/z = 462 (M+), 361 (M — CsHoO,)+, 57 (C,Ho+).

[a)p*® = +18.8 +/- 0.6 [methanol, (c = 0.5), 589 nml].
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1-(1,1-Dinethyl ethyl) and 3-nethyl

()-3-[3-(3-chl oro-6-net hoxyqui nol i n- 4-

yl ) propyl]-1, 3-pyrrolidinedi carboxylate (2.55 g) is
injected into a colum 6 cm i-B125 di aneter and 30 cm
in length containing 800 g of chiral stationary phase

PhiEEkantiomeES (I dratatory), dapmgtdncireletirnmedfabidlute co'Bhﬁguratlon

éel a hept a
%@cﬂr\v sZer%g |Hl§ g%rs%gtglh §%I%An¥%ﬁl)§er5(8 ig % éx &oﬁce@{]rited under

by vacugmigey e @21agof ewologiess @t 120 m /nin, the

detection is perforned by U/ at 254 nm 30 The

egpfﬂ?}%omqrg AL AR R ARRYOEYW). 5), b@lhﬂ? an undet er m ned
u

ute conflguratlon whi ch’was efuted in the first
position, is rec r n t he concentrat ed _under
Vabhii ety B s 46 O ol Nes S BRI tle®
spectrum niz 462 (M), 361 (M- C5H902) +, 57
(mkﬂmplesmdudzm = +18.8 +/- 0.6 [nmethanol, (c = 0.5),
589 nn. -81 The enanti orrer B (l evorotatory), having

f.i gu i ¢h S

SIOHIALRSAEh TR ST OBl BBl S oo
cometnryaiipeling mey qopifen -pr0peny1]

texyaiveli ﬁd@ﬂ 3- lmhs lbl*@b(l)S iffuggopifengl)-2
cog

il it ik gy,
C5H902 g I es 72 and 73

Di §t°§?¥’8ig esprg ?Ccfuéqla cgf(gp%g heatﬁgthgi described in Examples 70
( daxt r Gtiot abor y) stading- [ 3#h3- chf 33(33c1ﬁor0 6- methoxggumohn -4-y1)]-3-

o iBRERRL TS K haolomta Bt et ARt
( vardé t(enniure ®f aths o2 LdmtcrooufsmgcmsaBl em) I1C0ofByndm¢rmine) absolute
ou&onylggm%g):edur e according to the nethod described in
Exanpl’es 70° and 71, but starting with
% chl or o- 6- net hoxyqui nol i n-4-yl)]-3-
%x&ﬁ?t&ﬁywm@[ B. (Gewrefatory)or dpYisaylap- 2mdetepeingd | aBsolute
pgtfnﬁitghtaftibﬁe&&ﬁélﬂx%sl €lutedCird tl(emﬂfﬁtuf)@m@(ﬁn t#3€redovered and then

coRPr USR] R Vasioitlo el 47 Bar Epnisnem o1 1 ©

(I evorotatory), having an undeterm ned absol ute

coleflb’gur a68. drt/- 0 [okethwasl, et 6c5)j $82 hanfi r st DROS+H48BN+/- 0.9

|s[m\qggv g@ 5§tn§§9t,{;1,g| concentrated under vacuumto

glveol g of lorless oil. [a]D2 = -68.3 +/- 0.9

[ t hano nn. ;. D20 =-48.3 +/- 0.9
ect(%"“éf(%,%)%“%sbﬂimlﬁo%d‘*i?h R34t Hidnd [ kend 7283481

1621 1503; 1491; 1231; 1117; 977 and 728 cm 1.

ES mass spectrum : m/z = 517 (MH)+.

The diastereoisomer D (dextrorotatory), having an undetermined absolute
configuration, which was eluted in the second position, is recovered and then

concentrated under vacuum to give 0.198 g of a colorless oil.

[a]p”® =+11.8 +/- 0.8 [DMSO, (c = 0.5), 589 nm)].

IR spectrum (KBr) : 3401; 1715; 1621; 1503; 1491; 1456; 1231; 1116; 973; 832
and 728 cm™.

ES mass spectrum : m/z = 517 (MH)+.



ES mass spectrum: mz = 517 (MH)+. The

di astereoi soner D (dextrorotatory), having an

undet ermi ned absol ute configuration, which was el uted
in the second position, is reddvered and then
concentrated under vacuumto give 0.198 g of a

c 0B 43 (a$hlopto-methokaquiaclin=4-y1)]-38hydrox irep I PMPQE) {36 (255-

: - 340 17 62
S o, il 0
ma @stgrg@tspmrﬁ -Brand D 5)f7urqdw-grmmed82bsolute conﬁguratlon) may be
3 ﬁl%p&%d%h&fcﬁb@d H?E)t‘c@f;ﬂgé”’ NAd 72, bu stddking WPt RRNer B of

3 d| 1 bdrf&m?@wm l)wdk pPBHenyrPedyhy r AdBi@ichisatasiiox xquinolin-4-
acykjpr(opyp}nl,g pyr@&hdlﬂ@hc?arb fy@eﬁé €6 £ 0h &R SedBatAB Rt cOi figuration),
i g

absol ut e, con uration) nmay be prepared

nde d
as ’&%@%?E% Odmflr? "es 71 and 72, but starting with
the enantioner B of 51 -(1, 1 -dinmethylethyl) and
3- Fkmiagd speetrdn ( B/zh b be OM6).met hoxyqui nol i n- 4-
yl)propyl]-1, 3-pyrrolidinedi car boxyl ate (of ]
un j | ute configuration), and a beige
E%ﬁ TEs M . El mass spectrum n12 = 516 (M+).
nples .74 and 75 10 Di astereoi soners
(d&ﬁs%‘?%stoé‘?%ﬁ y A afgexecorataon otadorly) (EP’OIPHF@‘-YQZ of. 1-[3-(2,5-
dl Gifluor )ﬂr%}WIPBB[B-](E'):f}ubﬁr 63ndthéi8iy Qménfmt%ﬂxqu nol i
e TS S o TSR e
36‘%? gqyé PYEG™ ’glcconchbcbr at {Bigytegmne absolute
3 ¢ehftgubitivn) ophenyl ) propyl ]-3-[ 3- (3-fl uor o- 6- net hoxyqu
inolin-4-yl)]-3 15

gyﬁrmy@rrs’i@mbﬂ Qgglﬂﬁ T\?%@&rge@z& e qulﬁlmlr%ﬁﬁ-g-

he "2 ast t ermne
15 ab%mrgwra'aﬂrﬁwrrabmﬁgarwy@s aeigh (mlgtqrﬁpé&me%jdnaﬁmoaomers A
coar%m@ of @n@égghﬂngd QEB%?llﬂE clémjgtlg?l(g]??adr) 030 gf‘ gt 1hjected into a column
ai ni chiral stati
oo EBER e ahatindD 6 Btk o aaia 40P of ghipal staignary phase:

el GHHI@@BH@TKEI’EMGI&vmgt a p‘ﬂﬂich: azmlﬁlﬂomr@h’ﬂﬁ@ e[uidQ i6 chiled out
/ xﬁﬁ‘{glrﬁ&ﬁ a@g IQ%/S 91&1,{17//21%/4/ ;%Cﬁ c 8%9 i%(? Y %%P {)gVB)r]by vo(?ume)]

20 pe?tfﬂcﬂ% ﬁateyf LM) mi/Mes4hadetection islpersorered diydovime 294 nm.
(dextrorotatory), having an undeterm ned absol ute

comhd gdib@bicbRomehi &N (WBSroedtbiofs) 'ﬁhv‘irl'ge dd rlﬁltdefe%irfehordbso]ute

IS e coﬁglr ed and then | e%ncenlt]r ed under vacuumt

gi SARTIgUERFSN, \)@1[1 Wasi slatedodinthe first position, is recovered and then
concentrated under vacuum to give 0.072 g of a white foam.

10

[a]p?® = +48.9 +/- 1.0 [methanol, (c = 0.5), 589 nm].

25 IR spectrum (KBr) : 3414; 2927; 2856; 1715; 1622; 1598; 1497; 1427; 1355; 1263;
1231; 1198; 1142; 1030; 831; 813 and 789 cm™'.

EI mass spectrum: m/z = 502 (M+), 361 (M — CsH,F;)+, 343 (361 — H,O)+.

The diastereoisomer C (levorotatory), having an undetermined absolute
configuration, which was eluted in the second position, is recovered and then

30 concentrated under vacuum to give 0.052g of a white foam.

[c]p™ = -24.0 +/- 0.8 [methanol, (¢ = 0.5), 589 nm].



[a] D20 = +48.9 +/- 1.0 [methanol, (c = 0.5), 589 rinj.
25 IR spectrum (KBr) : 3414; 2927; 2856; 1715; 1622,
1598; 1497; 1427; 1355; 1263; 1231; 1198; 1142; 1030;

.831; 813 and 789 cm1 E | masg3spectrum nfz = 502

5

10

15 h
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25

30

(MF), 361 (M- CSH7F2)+, 343 (361 - H20)+. The
di B tieroerains@iBy) : ©410; @988;07aV0160; 1568¢i1A97;AM27; 1355; 1263; 1231;

uniiﬁgerlqh@elcb bgﬁl %Efm&%gcrgur ation, which was el uted

econ posi't i S" Fecovered and then 30
concentrated under vacuun1to give 0.052g of a white
f oBhmaggspeptaym: m/z 2409 (M), 3018M n€sHandt, 348 €361 0 HBD)+.
589 nn]. -83 IR spectrum (KBr) : 3420; 2958; 1717;
16

?%3 (%g?ﬁnﬂél%ﬂ%ielglg%éayl }@?5 3 ]ﬂ%@?b 6- %?éip%ovrqaﬂl%ﬁn 4191ﬁ23-

5oby<tr%);pro®é (pmn'o igimy Zg)thcgiq;gi Qnglgmlre OM)ZFdlasteremsomers A
1 bt C2 fSurldiefekitea Fh'B@dlM{e) dn@pitalion) ndy b3-gréphéPLiBRBblowing

é%w nolin-4-yl)]-
B%fpr opyl ] - 3- pyrrol I di necar boxylic acid (m xture

of t he 2 di astereoi soners A and C of undeterm ned
ab2blcut’eofcmefhiagelr atd 613) gn@ys hengly epdrE2E)- -B-(2,5&difluorophenyl)-2-

fo 0.6
PP T30S0 Rl GO 00t
pr ByEdidinpecabozylia.-acid) dmox grenmd h@ﬁyéudﬁ@ﬂermlwnw% JA Zartdy C of
dr@xﬁéﬁrﬁﬂﬂéd] absolkide I@Mﬁﬁ@]rht‘i’dﬂje&é‘ralaggd’ i ?ocﬁﬁ'tgmé‘l afgré”lﬁlder an
of the 2 st er eQi undet er
ab%féPﬁtaE“?:SB gre g&ﬁ’r%@?ssnrﬂef 19@3%&&@1 8{1 CASSH Tléwé?%ﬁmmédmm is
unphﬁgedirﬁ tiateg omtateﬁ‘tgaphﬁﬂ etheth Qlyﬂrdg%nﬂe@fatlé)%éb@ﬁﬂea@f @War of
N, e.reactl on
PSR R OAFHETE P P BT D45 (it o
@nmms@bmmeapemas @Se cihodrof2ethancls andrhken the filtrate is

C?&&chﬁatécﬁui aﬂghésfs‘%ﬂggﬁr %&édtﬁ(e&he Qhﬁkﬂ?r? | thé 8&% g bF 13-

rrnse

fi ﬁ%%ét@or@hewm%wl]—ét[é@tfbloawmbomu@mlmédﬂd]eﬁ
pfl@ﬁﬁbbf r&}%d]z3 Qﬁbh&lﬁe&%’(ﬁc c%@d@(nﬁﬁtuile 68the 2 diastereoisomers A

%ﬂsdlﬂ | Kl;(fr : erglyabsglute c,}gn lgura[xon)( m tfhle c?r;noo a {’Tfﬁltor&oég‘guuef

hydr oxypropyl]-3-pyrrolidinecarboxylic acid (mxture
of El inessZpditast .aneoi Sen@is). A and C of undeterm ned
absol ute configuration), in the formof a yell ow

| ag les 38 akll #/8Ss spectrum mz = 502 (Mr).
M? Di ast er eoi somsrs B (Il evorotatory)

édextrorotat ry) of 1-[3-
d| jasisrespIREYs ) B @%MOPtatOp@ (%1df|hor(éfﬂetr<rf@tamd/qgf ndtlB-(2,5-

n- diflybrophéryl)propyl]-3-[3-(3-fluoro-6-methoxyquinolin-4-yl1)]-3-
hydroxypropyl]-3-pyrrolidinecarboxylic acid (undetermined absolute

configuration)

1-[3-(2,5-Difluorophenyl)propyl]-3-[3-(3-fluoro-6-methox yquinolin-4-y1)]-3-
hydroxypropyl]-3-pyrrolidinecarboxylic acid (mixture of the 2 diastereoisomers B
and D of undetermined absolute configuration) (0.600 g) is injected into a column
6 cm in diameter and 30 cm in length containing 600 g of chiral stationary phase:
CHIROBIOTIC TM having a particle size of 10 pm. The elution is carried out
with a mobile phase [H,O / THF / TEA/ acetic acid (80 /20 / 0.1/ 0.1 by volume)]
at a flow rate of 100 ml/min, the detection is performed by UV at 254 nm.
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hydr oxypr opyl ] - 3-pyrrol i di necarboxylic acid

(undeterm ned absolute 25 configuration)

1-[3-(2,5-Di fluorophenyl)propyl]-3-[3-(3-fluoro-6-neth
oxyqui nol i n-4-yl)]-3- - 84 - :

hydr oxypr opyl ] - 3-pyrrolidi necarboxylic acid (m xture

of Thehed@stdreassveree 0Bs offersotBtorgnd hiving undemdetgimmdd absolute
absgl cont | .0 0; 6 i s i-njected | :
coﬁﬁﬁ%{lﬁggg’mﬁ%}%&g%ﬁe ?létre(iahn dngeOQ'?é%] ﬁc.)nél{féenﬁg%shgeco%rgd %nd t}?en
cotrnaPratefl woler yagfums Hind dherserastalbiaed fn hiegsesen@oof water to give

CH) BReBL F L GhltMdaMeng a particle size of 10 gm The
el utio% i's carrpiBed out wth a nobile phase [H2O/ THE

I T cetic acid 2 0.1/ 0.1 by volunme)] at

a L‘Oﬁg{?vo?é‘f’%a“ﬁ SIEHAN h?\g%érpg@é% @&t ®eb P8R per f or ned

by UV at 254 nm -84 The di astereoi soner B

(| BvgreotramdKPBr) : 3ud\ i P.I%(a%lm;détle{ni%fﬁMEbeSMmtle)S_S;t 1266; 1242;
COJH4i ,i . hC ; u inithe first position,
ispjr3ggg!/§°égg%fnlgﬁ?h@r?%§%ﬁ C{nf&a%d under vacuum and
then crystallized in the presence of water to give

0. Binpags spectennpiintzes HaET), 361 [M]-D2HEE)mdgh(I6le- Hi@)t.

in DMSO [DMSO, (¢ = 0.5), 589 nnj. IR spectrum (KBr) :
34Bds dfalkeoikbdds BO 'xtr%ﬁﬁthry%flﬁ%;virf'ggzaZl; ul'lgéé'm}i]n%@s%bsolute
1242;. 1230; })1637; 1144; 1080;°1031; 832 and 81/ cm

E fonfgutione whichnvvasnelnted gpshq ggopnd Jpsitiomy Is eggeveey 4and then
34 ncatiated W) vaculeat Gfeh @ RRdIBLIEER the presence of water to give

( r or havi ng an undeterm ned absolute 10
cg‘ﬁ-ﬁiggf’g%%ﬁtf%%{m*?h was eluted in the second

posi tjon, is recovered and then concentrated under
vaednmodnesitiveesige ny3MAQ IDMSQ, fc £ RS)pr&sende of wat er
to give 0.113 g of a white powder. [a] D20 of positive

B R S 456y oo S a0ar g B aghe 155,
1%,6; 1233314;31?%%?%;’ P‘f?g;l andi®l3m 1197: 1142; 1069:
831 and 813 cm El mass spectrum mz = 502 (M+), 361

( NEFmABHpERum: 43 {BGM+), BRDIM .~ CsH,F))+, 343 (361 — Ho0)+.
1-[3-(2, 5-Di uorophenyl ) propyl ]-3-[3-(3-fl uoro-6-nmet hox

06k, s BifludtobhsndDpropy 1ot [3:(3: yoro-methaxyapinaling4-yl-
ofhydrexypronydlsi-eyeeli dingeerboxplic agid (msfrenfdbe @rdiasterdoisomers B

absal Dog veeEaEiEMER hbRNte rzégﬂﬁgﬁatmxﬁ REdEsk bfephled in the following

following 20 manner : 1 cnB of "met’hanol "and 1.5 ¢

(3"HSTY 1-[ (2E)-3- (2, 5-di fl uor ophenyl ) - 2-
propenyl ]-3-[3-(3-fluoro-6-nethoxyqui nolin-4-yl1)]-3-hy
dr @6y pmOpyf Jmedhanpy rand| i Gi geCGambnaxly| 1-¢(2833d2(Iviltustaphextyl)-2-

t riﬁ‘o}?rsn‘gr.i]"3‘39-[33-EBB-f’lL(?r%ff)'%ltn%th%x%mn&?in%-yl)]—3-hydroxypropyl]-3-
pyrrolidinecarboxylic acid (mixture of the 2 diastereoisomers B and D of
undetermined absolute configuration) are added at room temperature, under an
argon atmosphere, to 0.15 g of 10% palladium on carbon. The reaction medium is
purged 5 times with argon and then hydrogenated at a pressure of 2bar of
hydrogen at room temperature for 24 hours. The catalyst is filtered on Celite®, the
Celite® is rinsed with 3 times 100 cm® of methanol and then the filtrate is
concentrated to dryness under reduced pressure (2.7 kPa) to give 1.31 g of 1-[3-
(2,5-difluorophenyl)propyl]-3-[3-(3-fluoro-6-methoxyquinolin-4-yl)]-3-
hydroxypropyl]-3-pyrrolidinecarboxylic acid (mixture of the 2 diastereoisomers B
and D of undetermined absolute configuration), in the form of a beige foam.
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undet ermi ned absol ute configuration) are added at room
tenperature, under an 25 argon atnosphere, to 0.15 g
of 10% pal | adi um on carbon. The reaction nmediumis
purged 5 tines with argon and8shen hydrogenated at a
pressure of 2 bar of hydrogen at roomtenperature for
24Ehoussspedinenciatzat 82 (Ms).filtered on Celite(r), the
Celite(r) is rinsed with 3 tines 100 cnB of nethanol

an 9 t fidgrate is concentrated to dryness
bk 85 digt sure (2.7 kPa) to give 1.31 g of

1 [3- 30
2 h 3- t

( D?fsﬁ‘*ic‘wf WA%%%Q%%%@ € RGP B Y05
ac lé]uerﬁpkﬁwl hl@ﬂe 1;3:{ @réan@ yinglingng)B- of

Unﬁf&ir@kﬁirﬁ;%ﬂ] Wﬁﬁﬁeé@%ﬂyﬁur at M) , | (ilnHQt%rrﬁﬁ’iEHn Of 4Bsolute

bei m mass spectrum niz =

Ex& 138 #8) and 79 Di ast er eoi somers A (| evorot atory)

and C (dextrorotatory) of 1-[2-[(2,5- 5

di [ M@Cﬁ&lﬂeﬁl}drmmw)‘émdjyﬂh}l}]33~[3363€ﬁudrb469met}16xmﬁlﬁkﬂ&y4}lyl) 3-

noh}g{} Mé}%y’lf %H&% %le]cggﬁf )84}.15 chP ﬁfay’(%ag(tgremsomers A
%(02’ ugdetempined @lgﬁqbﬁg, pgnﬂguoe}t@mhw }70 g) is injected into a column

- 36 eBr in3dihthbter Snd3TBINAN % E@xlxt n% chiral statxonar h
H 2 | d dh y phase:
B G B ek T i bbb i o
abwith latrﬁolﬂlkrﬁhaw[}a)o OTHF ( TEA/GicBtic Add (SU £26 2011} 61 ByAolume)]

COL My Bl SBT3 b3 255

CHI ROBI OTI C TM having a particle size of 10 m The
el g odiaptsreompmiced Aouflevorptatory), nbhmhg phased§tefinéd Thisolute

I ddehigupish) thfi’(iﬂ gva(589u{ed291 kheD g Igos}tl 1\4011e95@e)r4d aga then

a flow rate of
bycapgerftatesbundervacuymy pad cﬂhe&s%%lb?@bme Aresence of Water to give

(| @097 gbah ahytk fodavi ng an undet erm ned absol ute
configuration, which was eluted in the first position,

enav then n_c rated .under vacuum and
th%A crysf{Se '] ?ggémieﬁ“a{“ﬁ]e ‘rggi’nﬁén&] water to give
0.057 g of a white foam [a]D20 = - 45.6 +/-
0. Y spectmam dKBr)( 34501 H)7, 1689 1609;.1480; 13355 p2a; 1030 ;(1KBV) 1082;

Asb510307 b8 562804 H0%7 J#84; 1355, 1262; 1231;
1187 1082:; ’1060; 1030; 908; 830; 804 and 757 cm1 .

ai PR oRPEBHR P CaL BT ot 0 Oy P ng an )

undet er mi ned absol ute
The diastereoisomer C (dextrorotatory), having an undetermined absolute

configuration, which was eluted in the second position, is recovered and then
concentrated under vacuum, and then crystallized in the presence of water to give
0.059 g of a white foam.

[a]p®® = + 19.9 +/- 0.7 [methanol, (c = 0.5), 589 nm].

IR spectrum (KBr) : 3409; 1716; 1622; 1509; 1484; 1355; 1262; 1231; 1188; 1081;
1060; 1030; 908; 830; 805 and 757 cm’'.

CI mass spectrum m/z = 521 (MH)+, 503 (MH+ - H,0).
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configuration, which was eluted in the second

position, is recovered and then 25 concentrated under
vacuum and then crystallized in the presence of water
to give 0.059 g of a white F@&m [a]D20 = + 19.9 +/-

0.7 [nmethanol, (c = 0.5), 589 nm. IR spectrum (KBr) :
3404; [iﬂi@lﬂn@zghewsﬁgp]emm [3-85 Hporb26 HethxFanind iB8; yl)-3-

ﬁggs roxeCt gyl%%%%@rohﬁ@%&ar?%hc%gbgﬂx?m%gZ)f ?}EZ% dias%geé)gsomers A
F(D of sudgtermimadogiiselne yerigyrationymay be prepared as described in
- 3Efx3m ﬁsf Toioft 671MEbito XA Ot - the Y kdardiomer B of 1-[2-[(2,5-

Q{fﬁ@ abieleB L rﬂe%‘r’arb"x horasmsnet DRy >

abppﬂroﬂmnmﬂfdxguc adil,cibeigepgolidds priapeied as descri bed
|n Exanples 70 and 71, but startlng wWth the

t’lérg%%w%‘ﬁ”ﬁ)?’%ﬁi?% ﬁ@? 3-[3-(3-f1 uor o- 6- met hoxyqui

noI|n 4-yl)propyl]-3- pyrrolidinecarboxylic acid, a
beEgamplssi8d and 8ibt ai ned. El mass spectrum nfz = 520
(Mt). Exanples 80 and 81 Di astereoisoners B

( d@fatsie@é&&ﬁﬁé}g YB a xPox()ka%Q? ObA4 OFY) (19$or3fa 5] (8f O1-[2-[(2,5-

0 1 eorrgt Rl 31 THbrd ymotbeyauinolin--y1)-3-

hyﬂydmyjqfrawl] B-p3rioYidineddrbigicar baxid | ¢ agdetermined absolute

(un eﬁ%arpo gd absolute configuration) 1- [2- [(2,5
Ih%oropﬁ nyl)thio] ethyl] -3 - [3

(3 f1l uoro- 6- net hoxyqui nol i n-4-yl) - 3-

hy & &:4(ZpT-Bpiuqrophepyhihan Jediy Hele b Goblydrd & -methd x yqrinalir-¢-y1)-3-

f
gbg%cpg)t(%rg%)ﬁfg g&fr‘a I&lﬁ@%ﬂ? d@hé% %r@mgu?é of"[ht@ef ﬁfag@exr}:%gsomers B
coftfhR ofgmdgtermingd absoluip Calﬁ‘églgﬁl%lbn(@ 00 éhgtlmected into & column
COBkca i digmbePakt 94 cﬁhhﬂéﬂgtﬁb@ﬁthﬁﬁ@'é&)@%‘ 88 Bhiral statlonary phase:

ol GRIRREIOTIC AN v £ plifely sorgbif 1f @i, ke GF’]H?@) ip cqyed out

| With/a maclate ghase [HLQ BUHF /AEA/ Retld ac@d Boy20000.9m8)1 by \&Ilume)]
a gtb@ﬁ‘) %ggf) ggﬂgr/tﬂé eét glrlgej ér og‘}rxrllgan I[?V %?%zpnm

(dextrorotatory) havi n an undetern1ned absol ute
20 cohhg girsteiepisomani B h (daxdrostatond, i havinge @i rundetsosineil oabsolute

i Scdrﬂ'fgﬁmbﬁd “&ﬂﬂ) Wh@neluféﬁnﬁle 1S @i&ﬁd‘f&msﬂctﬁgr¥ ?fgegfe\;%@%ﬂd then

then cry zed in th resence o
ai cim:l VeI t cg] c&ﬁa 2¢d Upthg prgsence of water to give
O @pﬁr@ghﬁammte(fcam 0.5), 589 nni.

[a]p’® =+ 42.3 +/- 0.9[methanol, (c = 0.5), 589 nm)].

IR spectrum (KBr) : 3414; 1717; 1622; 1509; 1484; 1356; 1261; 1231, 1188; 1082;
1060; 1027; 908; 861; 805 and 757 cm’".

El mass spectrum: m/z = 520 (M)+, 361 (M — C;HsSF,)+. 343 (361 — H,O)+.

The diastereoisomer D (levorotatory), having an undetermined absolute
configuration, which was eluted in the second position, is recovered and then
concentrated under vacuum and then crystallized in the presence of water to give

0.059 g of a white foam.

[a]p”® = - 20.5 +/- 0.7 [methanol, (c = 0.5), 589 nm].
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10

25 IR spectrum (KBr) : 3414; 1717; 1622; 1509; 1484;
1356; 1261; 1231; 1188; 1082; 1060; 1027; 908; 861;
805 and 757 cm 1. El mass spectrum niz = 520 (M +,
361 (M- C7H5SF2)+. 343 (361- 87H20)+ The
di ast er eoi soner (l evorotato havi ng
g"e?@@FﬁlWé&BJbs%‘Hj‘t a7 lz)dﬁ??glﬁ)ﬁt 14, wﬁ cl|26\lva1523dl U188 1082;

I N1018 968.C8AchnATST7ichPn, is recovered and then 30
concentrat ed under vacuum and then crystallized in the

PRS0 SonluBely - SoPifiobnabr & ﬁé&)%%%@%gmw

-87 I R spectrum (KBr) : 3414; 1717; 1622; 1509; 1484;
1355 1261; 1231; 1188; 1082; 1028; 908; 804 and 757
mass spectrum mz = 520 (M+, 361 (M -

C7ﬁ§£%) %Riizﬁ%é}é?ép%ﬁ?t%&g-%g&-(]B-huorL-(ﬁgfnethoxyqumohn -4-y1)-3-

drexpprenydl- Aok qmambxrxyhcmydl (misture of the 2 diastereoisomers B
hyg&fdomycﬁr@mé{ Y
of rihe 2 dj ase}'mrﬁfggldgg%if&&éﬁ@gf%ﬁ@’%@undgggéﬁ )%tsd{egcnbed in

m ne
ablé’&f"enlss chrangur/ ¢ iteth) stasipebavithy dbar antiemeesar phett[2-[(2,5-

AP I e MM R TR G g R
%lﬁr%c? 3’8’(15’ aéhﬁt? b%{%?ﬁ&ﬂ?}ﬁo?ﬁ gy | )%r opyl]-3 10

pyrrolidi necarboxylic acid, a beige solid is obtained.
El mass spectrum m'z = 520 (M. -88 CLAIMS 1) A

4- gplggs shdtRfth: G, R gjdmgeri vative, characterized in
that it corresponds to eneral formula 5/Z (CH2)" N
R3 1 (CH2)m (1) in which: X1, X2, X3, X4 and X5
represent >CR 1 to >CGR 5 respectively, or
alternatively at
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10 nost one of themrepresents a nitrogen atom R1,
R1, R2, R3, R4 and R5 are identical or different
and represent a hydrogen or hal ogen atom or an al kyl,
cycl oal kyl , phenyl, phenylthi88-nono- or bicyclic
heteroaryl or heteroarylthio, OH SH, alkyl oxy,
di fl uoromet hoxy, trifl uorcdbARMS/, al kylthio,
trifluoronethylthio cycl oal kyl oxy, cycl oal kylthio, 15
ac |, acyl oxy, I thi o, cyano, carboxyl,

kY oxéc%ﬁ%ﬁwe ayinoling dayvestye shwertprized ini thaigit corresponds to
-N@gﬁﬁﬂq%nndggﬂRaRb radi cal (for which Ra and Rb can
represent hydrogen, al kyl, cycloal kyl, phenyl, nono-
or bicyclic heteroaryl or Ra and Rb formtogether
with the nitrogen atomto whjch they are attached a 5-
or 6- nenbered heterocyclg optionally
contai n anot her heteroato |cho eqé%\ fromO, Sor N
and carryi ng, where approff e | kyl, phenyl or
nmono- or bicyclic heteroary sué§t|EUent on the
nitrogen atomor, where apprbpriate, in which the
sul fur atomis oxidized to the sulfinyl or sulfonyl
state), or repres§ﬂ$/ met ene radi cal substituted
with fluoro, hydr &,

% ', al kyl t hi@®,
cycl oal kyl oxy, cycl yl'thi o, phenyl, nono- or

bi cyclic heteroarR , carboxyl, 25 aIkonxycarbonyI,
cycloalkyloxycarbonyl -NRaRb or -CONRaRb for which Ra
and Rb are as defined above, or represent phenoxy,
heteroggclyloxy benzyl oxy, heterocyclyl net hyl oxy, or
al ey |ver R, may al so represent dlfluoronethoxy,

OVX?_Z Xza§43 &, aﬂ@wgrigprte&%t >€tﬁ*{% YICER S a{%@ﬁ ve eger mat1vely at

8 2mtt for which ini's rom
1 ‘F‘BSt(?neﬁ thsm tepreseiMs A VEISFN ARIOM,nay al so r epr esent

t rR{, |RJQrRI§gCIE’t3yR,4 ahd R’ §9reﬂﬂ¢rﬁlc€mf&ilfféx%ntland2reﬁfesé’nt arhy'd§ogen or

or 2 epr ts.a
Clbehlafiln bedle BB ARGET BhednpHERY i, Roatn by bicvelic
anh®¢rk9ﬂyl (Olr 6) haterdanyithio, Z O&hr eSEht s akky@3, gr difmosomakthoxy,

| NHRb ARG nali;f?ltlﬁ&‘u%ﬂﬁcgorgeﬁ)lﬁr tHio, o({ycﬁl kgﬁc&%}O lo\éll&lthlo

represents a en atom a su
orach agdexyrasyith lan%yanp,rpamxyl aﬂ@k@@s@rbomyh eycdepliay marbonyl
2;niffd, 'NRaRbEHt SCONRRIL *hdic WWQ@Fﬂnd Rb can represent

R cy%@z%tmiﬁmng i clFosy or Ra and R

mofoon wpetherc withi thehainepaaraydm tal Whish they ankistfacieddka 5- or 6-

membered heterocycle which may optionally contain another heteroatom chosen

from O, S or N and carrying, where appropriate, an alkyl, phenyl or mono- 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 fluoro, hydroxyl, alkyloxy, alkylthio,
cycloalkyloxy, cycloalkylthio, phenyl, mono- or bicyclic heteroaryl, carboxyl,
alkyloxycarbonyl, cycloalkyloxycarbonyl, -NRaRb or -CONRaRb for which Ra
and Rb are as defined above,

or represent phenoxy, heterocyclyloxy, benzyloxy, heterocyclylmethyloxy, or
alternatively R; may also represent difluoromethoxy, or a radical having the
structure -CFomi1, -SCrFame1 or ~-OCFam+ for which m is an integer from 1 to 6

or alternatively R’s may also represent trifluoroacetyl,
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is an al kyl ene radi cal and R3 represents hydrogen,

hal ogen, hydroxyl, al kyl oxy, alkylthio,

al kyl sul finyl, al kyl sul fonyl, al kylam no,

di al kyl am no, cycl oal kyl, cyé&Peal kyl oxy,

cycl oal kyl t hi o, cycloalkylsulflnyl

cymlisatiajtasiiZonyi , cycl oal kyl ami no,

N- cycl oal kyl - N—alkylanino -N-(cycl oal kyl )2, acyl, 20
cycIoaIkyIcarbonyI phenyl, phenoxy, phenylthio,
phe#sgaal ©jt}lor 2 phenylsulfonyl phenyl am no,

N-al kyl - N—phenylanlno N-cycloalkyl N- phenyl am no,

2 henyl al kyl ox henyl al kyl t hi o,
pI':%réPrgF awowgrﬁfﬂﬂ Qhé o %ﬁyﬁr/ CF,, R being a hydrogen
phaoyl @l anyalieyni(0ns) ritiadlkyl - N- phenyl am noal kyl, N-cycl o-
al kyl - N- phenyl al kyl am no, benzoyl, nono- or bi cyclic
het eroaryl, heteroaryl oxy, 25 heteroarylthio,
he¥ ecwmasoptssalCH; rgroyp ret, ém das yéssph fiveydal to 0 or 1, or alternatively Z

h I t o
NSRS by AL RSPENLAN PR S g an, s
he@aéPGHI’S)PHHIﬂIé?IZoxy, het er oaryl al kyl t hi o,

het eroaryl al kyl sul finyl, heteroarylalkyl sul fonyl,

heg er oa | al kyI m noQ I\I- al N- het er oar yl am noal k
N B SR & KRR Ciss y B RO Koty CERE:Ret CHgaHyor -CH-
paCHsSOHeRibeipead deifiav®athrieng nono- or 30 bicyclic),
car boxyl, al kyl oxycarbonyl, -NRaRb or -CO NRaRb for
whi ch Ra and Rb respectively represent hydrogen,
aI Rytepresyuts eahdigal, phehgnyononomnisicyaic Hetayaryl, @lk-R°; for which alk

{5 oﬁfcyll:ne di %n{?fR°Rqeﬁ}EseE§ I{)%P%g%agﬂ FQ}/ q{aﬁ% alkyloxy,
ylﬂﬁ@: rﬁll%lbflwﬁﬁylat %Ihylﬁblfw,c ralkyhapingr edlaktyhmhe@, acyaloalkyl
Orc RioallB1H8), ed EZ&ISE]Q?MGBG Vméyﬁ:'lba w@Riyional J:Sy\/cloaékylsulfonyl

cont not her sen 5 fromo0
an@’cioé‘ﬂ?)@ RGO whe Cyég%‘ﬁlﬁ’n’hc‘éﬁe‘é lamipo,a) ky - (ﬁyﬁ@ﬁwl)@r acyl,
noeyeloatitylcasbanyt,| plﬁenm:,‘tpﬁhéﬁkﬁiryy |ph6n§bl$1t id, tpheny1s@lfinyh @henylsulfonyl,
ni om ria

O DA OO B ABRLRRE U e LER Mo,
st @henyl):or al phm’}dﬁlk)olek)y, R3 phepylakkehhs), CR IphE@RlakRsualfinyl,

e I

hethg\rﬁglaa?&@t%n leper ? fb‘i]&lﬁﬁ]&g}’ll‘g am@-ﬁ%bﬁ%rgqqn&noealkgf eyelo-
patkylr N-phemdalkglaming yhanzeyl, inongoon hsnelic Aekparyl, heteroaryloxy,
p higgtarbhdyithial Kb‘ﬂeroa@hﬁﬂﬁhﬁuhétbﬁﬁf)ﬁ@lﬁﬁéhyl heteroarylamino, N-alky]-N-

[\|.h}§ﬁrt] I SU,& é’ln;ll a)rIIIILI r?gg]PR@p,y %%P%fﬁ%lﬁ%y al k)}}eteroarylcarbonyl

hehééﬂomy!ﬁﬂlt)ﬂo)qal kgteroahddlkyldne,y Il'letlﬂfdarﬁyllkglsklfinyl heteroarylalkyl-

h
ARG LR A, R STRNGATLIAONRY oo
helteé%wwrgawlkﬂyI(thehb@témmlypam ﬁt@nwned( abeve being mono- or

he&x@i&i@} Ydarlﬂﬁ'yf Salméﬁycm%ﬂy]abﬁkﬂp%k NGo- N‘RQR 19{ hich Ra and
phenylsu i nyl eny ?bny

bh@%&ﬂ'&)ggkhveﬁshrqﬁrﬁteg%o reges, phyt efé’élr‘i’ﬁlklbﬂ»gr}@
Biln mozoK PF bicyclic
orhetgtchrgBlok yhe oORa @k Remopreckentd lyydrdxyl ek As Ly tc§cPalkyloxy, 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, S and N and carrying, where appropriate, an alkyl, phenyl or mono- 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 alternatively R°;
represents -CR’b=CR’c-R’a for which R’a represents phenyl, phenylalkyl,

heteroaryl or heteroarylalkyl in which the heteroaryl part is mono- or bicyclic,



radical -C=-C-Rd for which Rd is al kyl, phenyl,
phenyl al kyl , phenoxyal kyl, phenyl thi oal kyl

N-al kyl - N- phenyl am noal kyl , nono- or bicyclic

het eroaryl, 10 heteroaryl al kyl90 -het er oar yl oxyal kyl ,

het er oaryl t hi oal kyl , het eroarl)jll am noal kyl, N

al RWHOP{B’ﬁbYler O@hylll)dﬂ‘lﬂqﬂﬂébﬂkyl phg ytsalfirefakdar yIphpmylﬂslfonylalkyl

n@zhﬁyle bei ng. ABAN- HEnﬁﬁgﬁﬁﬁ%Fl‘k@ heteToaJéyloxyalkyl

ernatlvel represents_ a
e N é,| i ¢ - GroemaykulEvalkyl t bei hgteroarylsulfonylalkyl

Enﬁaéﬁ)fa AAsminbalky Ilhe P heayl-NOBA& hry lzbﬁl'ﬂtéﬂl(&l 8r abg\e/:tgroarylthlo
et er oar icals o ons nenti one
S o BRETARARY) SE0ePiuERYoAnt HESTaeRY RS AaptpBecisbove being
subhbt mebut:gclgmmqmnylftmomﬁeﬁwlagmyl ﬁméﬁﬂmfﬂlfonyw deull for which R’b
| K X al X al o tr u
? ri 4 30‘%/0%?%%&6}'&4? £ IaH(cY 1 SRy ?&?’r‘%ﬂ 8T a(l’tgpg xglmaﬁ Yepresents a
al radiaak y-€Ca(bRdyfor whmhoRdalskplkaiyi poenyd,NBhdlyl4lkyl, ihienbixyalkyl,

al EEFT[}]S’ tﬁg)gfké'? & aﬁﬁgf—ﬁgﬁ%{ly ?P{cfa&lvﬁhgﬂgﬁo Wdﬁ)ﬁ@m‘é kﬂéteroaryl

10 g kgﬁp@aml'dhylt éP‘I@Warle’é)yiinfylbg‘?tﬁl@M@W&Wtﬁma{ylmoalk}’l N-
al K1 N[heQé%MJuyra?rﬂhé‘eﬁkﬁ ﬁ@haefdamrﬁnm&lﬁbﬂec( Mv@%m mono-
eC|bf|cIIy Saﬁ)ttedg o 10 car ong the fo
of Ok PUWFUTGRE HPmANEHEHEg TERRESTRIS Anfadic gheny! of mono- or
cybicgﬂid(-yﬂFzr}ﬁtHrmjzls contain 3 to 6 car bon atorrs in
it enant i | ic f
ﬁ ki \g ggr? 8sd o?]rersghenﬁd/ ot \’/\lf?g%oygpodr %%?roﬁlfyé ragicals or
15 synompnamemtrbm:dnabovmam opesnallyesubotituteaindniths g tvdth 1 to 4

253&))5‘[1{(1@%5 d gles\éﬁ‘t erI% q’lfal Ef e !iro%?lr ”Ml(?ih( $1)<ylx%§ )%H(yloxyalkyl

e Ined in aim1l ct’ er
x3halsadkyglnd tlxgu%rp@eﬁsyl,demfwewmﬁhwyal rifluometyylthip, 1 carboxyl,

R 2lkylx $ecarbdril, a¥andy afleyliing N-NIARY 2 HHiQARa @hd Rb are as defined

o ooy 5P Sk oy GHED, b Pl ch B Rt

20 Subsltenrtgmmﬂarstmd Iha | they latkgy ‘or Vacyle prdécnitntusd ortivéks @dhtain (unless

e PyghfCRlly st 50 SorBln Sgite kL oS Bt oty chain

eq@mi thaighe cmloa_l!kylo‘adlzals sonripingkpdeqartemmtomnd i n t he
| atrf B endn@SRierif ot AiBRAHRYisohRrié; forms or mixtures of these forms, and/or

where appropriate in syn or anti form or mixtures thereof, and its salts.

25
2) The derivative of general formula (I), as defined in claim 1, characterized
in that:
X1, X2, X3, X4 and X are as defined in claim 1,

30
R;, R’, R, R’3, R’s and R’s, which are identical or different, represent a hydrogen
or halogen atom, an alkyl or alkyloxy radical, or a methylene radical substituted
with alkyloxy:
Y represents a radical CH,, CHOH, CHF, CHNH, or C=0;

35

m is equal to 1;

n is as defined in claim 1;



R2 is as defined in claiml1l, and 5 R3 represents a

radi cal alk-R3 for which alk is an al kyl ene radi cal

and R3 represents al kyl oxy, al kylthio, alkylam no,

di al kyl am no, cycl oal kyl oxy, -9ycl oal kyl t hi o,

cycl oal kyl am no, N-cycl oal kyl - N-al kyl am no,

- NZ(is pdTdagioyb afid n ipkguadty 0 gpHeoy Ztikian oxphanytoainamiOin the latter
N- @H@’h% heRy.am no, N-cycl oal kyl - N- phenyl ami no, :
phenyl al yl oxy, “phenyl al kyl t hi o, phenyl al kyl ani no,

N- R is/as-d¢fined phedayn drdndoal kyl |

N- cycl oal kyl - N- phenyl al kyl am no, het eroaryl oxy,

het eroaryl t hi o, heteroaryl am no, )

5 N &pKigPreRgte reFadiga) | allirRip fommiyell ol kylan Nalklene raticat] and R
anidpResehSl eaRAbYY.CaRRYNNb, AKYELMADY | Ald18K¥Ho, cycloalkyloxy,
het er. oq{(%l! al kyl thi o, " het er}gar yl ﬂ'll(k | am no, .

N SHOHTk R SoeRalb R a gy elogik N abhvlinon,. N-(cyeloalkyl),
hepbermayy | ;ﬂnfnnldaf?kyﬂhenyilgﬂ_ﬁtﬁb N—alkﬂ?\l bﬁ@ﬁ?]aﬁﬂﬁo,V\'{N-Qﬁlépﬁkyl—N-
an 2 as i pe i,n claj , or alternatively
RSB}rl%g'}ag@glﬂ’t g hg@‘a@%%%yt-%eﬁyff&y%’ cﬂﬂeﬁyi?t‘kﬂé'ﬁmé’se radkyl-N-
10 phehgijamnestyylal ky|  Nivgtlealigl- Nplanyhiitytarinoy | al kifetetoaryloxy,
p : a 1 noal ky
N EPERNR e Aeehfhor bl RREEHARI DRy Y N-cvcloatoy -
he helERarylammPe a hrigroarvearbemds y hetesoatydilkyloxy, heteroarylalkylthio,
N- gbtkyoaryNIRebeh Sy, ar yNamyioahksko I thi g N-
phgr%l t h’% .ﬂa [;o v\ﬂ)chﬁg i%\n%mdaI %Ir:ﬁ;ogg{ Zz’sent ?Jz%ﬁ:ﬁoalky] N
hy B prgary tingliy ANEgRb gar¢OMVRERD farchinh Reper Rire as defined
15 r epr ekamt 3, arr altiroalvehlCRG- fegrekaits \@R°6BCRA-R3a AbKWhich R’a

ph h I noxyal kyl , enyl t hi gal kyl.,
B B B SRR of NGB rcnonsa,
hepkanglhipalkyhet er oaphemllaminpalkiiet er oar W-akylaNkytenylaminoalkyl,
heh&aeRarydhiAiKeR vhay kM.
het er oaryyg/l %%ahﬁéﬁowﬁg?&e’r hgtﬁo\%@é&@alrk%rgs%ﬁ@h geter 0-
r adfyERNnoRHey, ReigiopTyliio, opghengithios end faawlich R'le adRigrepresent
20 unppirsgeamodiky hat cychaigemalternR@nay Re, ROPZEMS aQldical -C=C-Rd for
het sr ﬁjﬁ/l ijfa)gl c}]al S OB ‘H}iqg‘}l ons msrl i oned above are
optPERAN i 2iisRhenyh ehenydalkyly Phengxvalk Wo phenyithigalisyin N-alkyl-N-
[ nplildnslacaﬁwa]k)dner in]lZDmF diast ebiewlﬁﬁnemz]'bttércfaeyms Qleteroarylalkyl,
m se r er.e_appr.opriate
e aaRSRee TR AP RRIGE | Mot
s abgteroaryjamipgaliggl j of aalteyratiytlyg Bfie repirefentsnal mdick) -@B,-phenyl or
25 defdmafdtdrdargl @i m 1, characterized in that: 35 X1, X2,
X3, X4 and. X5 r esent >C R, to >C-R 5 respectively,
Rt 4eing U?élf‘ﬁw?s? gflatﬁia RiAYIR bsnayle berro ioéa}llee‘%rpafyl radicals or
di pdreoeshemtivthed apsveseabptionall g cAgEted as HAiAgeNaB e Blaim 1,
an al kyl or al kyloxy radical, or a nethylene radical

substituted wth alkyl oxy; -92
In 1ts enantiomeric or diastereoisomeric forms or mixtures of these forms, and/or

30  where appropriate in syn or anti form or mixtures thereof, and its salts.

3) The derivative of general formula (I) as defined in claim 1, characterized in
that:

35 Xy, X3, X5, X4 and X5 represent >C-R’; to >C-Rs respectively,
Ry, R, R’ R’3, R’ and R’ are identical or different and represent a hydrogen or

halogen atom or an alkyl or alkyloxy radical, or a methylene radical substituted
with alkyloxy;



Y represents a radical CH2, CHOH, CHF, CHNH2 or C=Q
inis equal to 1l; 5nis as defined inclaiml, Zis a
CH2 group and n is equal to O or 1, or Z is an oxygen
.atomand in the |atter case;9-is equal to 2; 10 R2
is as defined in claim1, and R3 represents a radica
al X-regrefants avdotal @Hls, CHOM) CHIK \WHENE, oa=0al and R3
represents cycl oal kyl oxy, cycl oal kylthi o, phenoxy,
phenyl t hi o, phenyl al kyl oxy, phenyl al kyl t hi o,
hetngf eaualtoky, heteroarylthio, heteroaryl al kyl oxy,
heteroaryl al kyl 15 thio, or alternatively R3
represents -CR b=CR c-R a for which R a represents
3 ph%#VFdeﬁﬁﬁﬁyﬂawﬁyl phenyl t hi oal kyl, heteroaryl or

het er oaryl al kyl , phenoxyalkyl heteroaryloxyalkyl,
hegero Ithloa l., he |t hio, phenyl t hi &b
“\"'6 2P Yh iSepa °c Pé 8- ﬁ%alh%ﬁf&?@ m 4pg it the latter

or casy,al Baklallto 2or al ternatively R3 represents a
radical -C=-CRd for which Rd is al kyl, phenyl, 20
phenyl al k phenoxyal kyl , phenyl t hi oal kyl ,
10 N-Biz wwstiZMWWIGm h@aﬁkyl mono- or bicyclic
het er oaryl , heteroarylalkyl het er oar yl oxyal kyl ,
heteroarylthloalk |, the heteroaryl parts ment i oned
abB?z/éeréﬁibs ﬁdﬁéLCa]oPIkdeyfqu whicht alkeisngp ahadanst wwdigal and R°;

ﬁbrds&ﬁs Fﬂjierbﬁlkylcb@n%)}/bloam?nm@y|ph@ﬁoﬂ'yet;ﬂfeﬁ§'lﬂﬁb phenylalkyloxy,

i, B T A B L et

15 enmm |@ﬂelnematmelyd&sxtepreemtso(iﬁr’lb%CRmm or whichUR &S repfresents

}: EQ%%XT Eﬁ){lalﬁgld ?Eneylmﬁ grgglr}}l % eﬂe%ﬁ%%‘%{&f %enoxfyalkyl

t hleeterepiaxynlkab b‘?telfoéf}ﬂﬁhlqiﬂl‘(}i) hat@r@mmmd of rphehglthre,l and for
Vm@ﬁﬁh R30 ah@ RES redplsk@Wydrogen alkyl or cycloalk?l b

difl henyl flu
%r( éte‘q&twgﬁrygm %B{qlé%{tg Fi)l r%glca = Cp Elcc)lpf%?%vhlch Rd 1S alkyl phenyl
20 4 p'}ie)lpraﬂ@)] | phedopyalk @) pmdwﬁﬁfah@%lezﬁk}dQUfhenylammoalky] mono-
y_% _ ‘1%?03118 Ih%t_%éqar)ql, fletgr%glgﬁglﬁ}rflﬂlgteroaRIIiO)Pya ]hegsréaryﬂ}/loal%)/(l
methk brtgrparylglaits mentibneurabpyé beiBg pyonoebi bicpdear boxyl i ¢
acy
1- [tgoezr%Sunder?to%% rtl(l)ar; tgﬁ )ﬁhselr,ll?llf abﬁ{/lf)jl aﬁo]yl 3or }éetzngarfyf radlcals or
- GROTHOPFORGRIANGS RPgieare Optionally substltute as envisaged in claim 1
25 yI)propyI] 3- pyrrolldlnecarboxyllc aci d;

31L1 ) ?@gpgrﬂgllflgggg%g %}l ah H].g_ gr mixtures of these forms, and/or
yl \)vbe‘re pybropBatpym syl erdinticforn bomiyttures algdrebf, ariEits salts.

4) Any one of the derivatives of formula (I) as claimed in claim 1, whose
30  names follow:
e 1-[(2E)-3-(2,5-difluorophenyl)-2-propenyl]-3-[3-(3-fluoro-6-methoxyquinolin-
4-yl)propyl]-3-pyrrolidinecarboxylic acid;
e 1-[(2E)-3-(2,5-difluorophenyl)-2-propenyl]-3-[3-hydroxy-(3-fluoro-6-
methoxyquinolin-4-yl)propyl]-3-pyrrolidinecarboxylic acid;
35 e 1-[2-(2,5-difluorophenylsulfanyl)ethyl]-3-{3-(3-fluoro-6-methox yquinolin-4-
yDpropyl}-3-pyrrolidinecarboxylic acid;
e 1-[2-(2,5-difluorophenyloxy)ethyl}-3-[3-(3-fluoro-6-methoxyquinolin-4-
yl)propyl}-3-pyrrolidinecarboxylic acid;
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1-[ 2- (t hi ophen-2-yl sul fanyl)ethyl]-3-[3-(3-fluoro-6-ne
t hoxyqui nol i n-4- yl)propyl]-3-pyrrolidinecarboxylic
aci d;

1-[(2E)-3- (2, 5-di fl uorophenyt $32-propenyl]-3-[3-(3-flu
or o- 6- met hoxyqui nol i n-

4-y | N d2e(phyibplaned-iy i Hany3)etal boX3A(3 -fluami-@kmdshox yquinolin-4-

L (SBbrabsli2n BolbRAiHOARASY bia - P openy! 1-3-T3- hydrox
et hdxw%)rh& prili Quarpphangyd-prapenylhp 1é-(3-berek6myéthexyquinolin-

aci dy. l)propyl azetldme 3-carboxylic amd
1- [( uor ophény enyl] - 3- (3-chl
orb %alﬂlﬁll&rpppenyl) 2 propenylf)3 g hydroxy (3 ﬂuoro 6-

4 yl )m i;mahﬁmtyly;irbpiyl 61diRe@3YWattox@fi¢ d¢id;
{(%E[%#]% %f?eg dff uorop len Eﬁ Xrogmny]fg ????%Horo 6- metE )‘(jysq%i(nohn

mat hdxypuopd]-Bpydroditiinpearpytyllicaeqdyr r ol i di necar boxyl i ¢

ac; d’ol %)L%Fdr o- %@@%ﬂ&g@?&é{al n -%5[‘5‘){1 bl%txhy(g Jevtoro-c-

I ) pmﬂwmwﬂpbnﬂoﬁbmm dmyoeliflinecaboxylic acid;
1-4 21(@ (5 ﬂﬂlhhHngﬁWﬁﬂfaﬂiﬂﬁtﬁﬂpﬁn[b (3-chloro-6-methoxyquinolin-4-

-3-[3 a1 nQ

1) pb’BBSﬂP]Yl 3 BW?@‘F%*‘%XP%%&% ic acid; 15
¢ 21([hpy (Spcﬂlﬂﬂoﬁbphérﬁ}klldnfﬁéthim-6*-[|3yd3lch33r533' - 3thoRL QliRolfr-4E
El"d)&%}o’ﬁ% Bnpyrrol}/cin)lé%ar%poy(y c acxgyr rolidinecarboxylic
§ ( 2Hp- (ﬁu@;ﬂyeﬁ -dysulfarybethylly3-) 3-B3-cilopebimdthdyh 3o Baf4t u
r§I ?Dg}%h?g p@gdﬁh‘{}]arbfx llcr ?%?l di necar boxyl i c aci d;
1 31((&Bn- 6?; érﬂsﬂuﬁé@mya@rm@pwlmﬂ Y 3-{loteyGHmkypygpinolin-
ld] |14[ )ZE-)hyaro(x 1% BG- pyrrohdmecarboxyhc %md b
alc1 ljo[ gporo 6-met%[))?yq%r1]nohn 4- yB?Igrh(;ldlroxlyB%%?/lr] loxgE) 3-(2,5-
1-[ Sd{m;oﬁopheﬁylmarmb@fyy]w py@slydihecdrioxyligadiiuor o- 6- met h
e SR P isb o pronl b Bugrer G methogyauiaolin-4-4D3-3-
[ (2, BydrdKYprupyld)-ﬁhanmdlﬁltﬁecar]aoatlhydc]d 3-1[ 3

Iy
o gl ST U ATRCER Bl g+
its nyHFQXYRERY %PWIEBF@@%MW@,C forms or

m mtlt-ér@‘in@(fm&ﬁtﬁ Se diaStefisoRA L T6rmINE S tafR 0P F?l‘iés@tfgm')sn and/or
n]}for anti .form or mxturesthereo its Sﬁlts
5)W T

d
HARTBRFI16 11 B ARD {ormR REmHies terepdsenditssafier o)

forrrula(l) as defined in claima1l, characterlzedln

t t t Dl IS nde
Js?%t)dqf{ongS egﬁ%hgﬁ?en%epv%@e §&F g\?g%rla ﬁg(Z)n%svﬂaelﬂed in
f (glqmq h: che@p{gpz@mﬂﬁgtﬁhmhm Rx defingd in clalm 1 1s condensed with the
4-substituted quinoline derivative of general formula:

/(CH2)m Z-—(CHz)n
" X
2 N
R1\]/x1\ \XS \H
| l (I
XZ\ & =
x3

y
1-
t

a
1-
0
4
3-
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35

Y N--, H15 (n) X2,X& -\N X4 3 -94 in which X1, X2,

X3, X4, X5, R, R2, Y, Z, in and n are as defined in
claiml1l, R2 being protected when it carries a

carboxyl radical, followed wh&de appropriate by

renmoval of the group protecting the carboxyl radical,

opin whizh|X, B, MheXsePaRat RonY, Bf mt el waeends defired dn otaim 1, R,

di ﬂéﬂ]g ﬁﬁgé&@ﬁhieﬁ (;@a!'nqgs 20 8@1‘4@@15@[ %@R&?%}%&g a}%ropriate by

or ant orns an
corﬂm’vgl ehthsfgrowe pptesting tthe par oxnéaadnealaostmnally@y tith eeparation

MebN@E eAshtfonRifiRs dlﬁt&é&édﬂlé‘lc f%l:}ﬁ§ Q&f/&r WR&HE abPropA&k of the syn
VR

ondensati on of he chain
he?]é‘i’rk?clg’émﬁ andpptiesgHy bv éheccawpréwndﬁ t‘h%BIOle‘é ohtainedrio gfalt.
a derivative of general formula: 10 R3-X in WhICh R3

at s d’?{ll neﬂgﬂldnﬁﬁfc# n%l 1 aeﬁnb gﬂ crh%.Eai@rctee%ezre]é n t?xat t%e condensatlon of
t r ikl dmmrkgt thuhbflmtqrbcyoadlmabgm icpried| dierngs tef agiion of a
15d&§ghgggf%ﬂ%nﬁgﬁar 5hod as clainmed in either of

acterized in that when R3
represents a radical -alk-R3 for which alk is an al kyl
radical and R3 representg @ radigg) -C=-CRd in which
Rd is as defined in clalml the reaction is 20
carried out by condensation of an al kynyl halide of

fOfnfTWh@\:hl‘l@éC}saH( -ddfhed imhdlgih 1akid | |}§ @?regéi{té rheﬂalfé % &tom, a
| oNn O

and at o and .t

eI BHAgh b g TrameuFElp e iyl Phe RephggFsulfony!
asradical.ned in either of clainms 5 and 6, characterized

in that 25 when R3 represents a radical -alk-R3 for

which alk is an alkyl radical and R3 represents a
phBnoxyTheremad: # elaimgdeimy¢ither 06 claes & auk § chayacterized in that

helgEPRPY kdphésen®la rddfhaf [;Q@RY’!; 30 WRichafk ¢@hn alky® radical and Re,
By
reaction is arrle%c]ﬁéllh %nstructlng t he chai n
i

f | [CBEESEH 44 Fng 5 SR I5x@st grfingg i ﬁlaxn,ls the reactlon is
hamganomtuymonamammf@ dibaiyl hs:xmv(mfbmﬁ\ga HT:C-alk-X for which

hydy ox aclLIJ I F b)t6

et TR PR e 3 25%i5heh, ot aEielsybstityan of the chan

c haith anappropnatk radital Redausi ng an aromatic derivative

having the structure R3H or R3H2 to act in a basic

medi um _ .. _ . .
8) The method as claimed in either of claims 5 and 6, characterized in that
when Rj represents a radical -alk-R°; for which alk is an alkyl radical and R°;
represents a phenoxy, phenylthio, phenylamino, heteroaryloxy, heteroarylthio or
heteroarylamino 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
converting the hydroxyalkyl chain obtained to a haloalkyl, methanesulfonylalkyl or
p-toluenesulfonylalkyl chain and finally by causing an aromatic derivative having
the structure R°3H or R°3H, to act in a basic medium,

or by causing the aromatic derivative to act directly under dehydration conditions.

9) The method as claimed in claim 5, characterized in that the derivatives of
general formula (I) in which R; is hydroxymethyl or hydroxyethyl are prepared by
the action of an appropriate reducing agent on a derivative for which R; is carboxyl

or carboxymethyl or protected carboxyl or protected carboxymethyl.
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or by causing the aromatic derivative to act directly

under dehydration conditions. 9) The nethod as cl ai ned

in claim5, characterized in that the derivatives of

35 general formula (1) in whi-® R2 i s hydroxynet hyl or

hydr oxyet hyl are prepared by the action of an

appObpr iTeanetbdd ¢f alpimednt claim &, dearactatiiedanfibat théidetivatives of

R2 g I ; C .
deferaPoRANM (11) Bor WIRED 6}'X1¥ Hng:géJ gg? #E g}eﬁg{eﬁ% %éﬁazgxém of a

or protected cafboxynet hy

cl HCIRERRTOTRAlY AeTRiaE Ve phegrgtd &Mdal i n that t he
derivatives of general formula (I1) for which Yis a
group CHR are prepared by condgpgation of a

het eroaromati c derivative of geperal fornula: Hal X

R If , Y'~, s X2 NiXg 5 inwhich RL, X1, X2, X3,
X4 and X5 are as de?i i et ai and Hal represents
a halogen atom wth deriyati vel of geqﬁbal f or mul a:
RH C10 in which Pi¥a ectiXyg group and R Z,
m n and R2 are as define¥,in ddaiml or R2

S5represents a protected radical if R2 represents or
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carries a carboxylic acid functional group, followed

by . - I | (of t rogectin r oyps .and/ or

oy i ST, 0 O BB S SRR S e s
opéekgematomp fvitheedaivbtvé oflgenest Gfrmukee ar onati c

bi cycl e of general fornula (11) thus obtained, to give

t he expected derivative carrying the radical Rl, Rj,
R2 R3 R4, R5, aRd, where appropriate, renoval of

the protecting radical(s) still present in the
mol ecule. 20 11) Tpne pethod as clainmed in claim 10,
characterized in that derivatives of genera

formula (1V) in which R |Z, P, R2 and n afl¥) as defi ned
inclaiml1l0 and mis edqos), .t6—=2-@H,B, are prepared by

condensation with a derivatwe oq general formula: (V)
25 44 R,

N

~p

in which P is a protecting group and R, Z, m, n and R, are as defined 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 followed
by the conversion, by a subsequent operation, of the substituents of the aromatic
bicycle of general formula (II) thus obtained, to give the expected derivative
carrying the radical R, Ry, R’;, R’;, R’4, R’s, and, where appropriate, removal of
the protecting radical(s) still present in the molecule.

11)  The method as claimed in claim 10, characterized in that the derivatives of
general formula (IV) in which R, Z, P, R, and n are as defined in claim 10 and m is

equal to 2 or 3, are prepared by condensation with a derivative of general formula:

Z—(CH,,

Rz‘_& | V)
N

p



-96 in which n, z and R2 are as defined in claim1 and
Pis as defined in claim5 of a product of general
formula: Hal-(CH2)r" _,-CH=CHR (VI) 5 in which Hal
represents a hal ogen atom and % -and R are as defined
inclaiml. 12) The nethod as clainmed in claim 10,

chan 3u@y R.zeend R. etseas defisedior ¢loin ilvand bois asgblfiaedilm claim 5 of a
f orpiathuRt 6f dbhetal fMuEh R Z, P, R2 and n are as defined
in‘claim1l0 and mis 10 equal to 1, are prepared by
condensing a derivative of general fornula (V) as

defined in clai mfal(@HL), 2CRECHRCt Oof the oy

di bronoet hane type of general formula: Br - CHRBr

(M") in which Ris as defined above, and then

hy dn ehichriiad eeprasentsrhaberchraom then add Rpro dulgdfireRRERGE 1.

20 13) The derivatives of general fornmula (Il) as

defined in claim5. 14) The derivatives of general

f odAkl a Thevyethed atedlpimed in glaihdiOpchBactdidedAs that the derivatives of

%bxﬁ%ﬁﬁula‘(f\z il %&‘Hl%?f‘l‘(' VA G I(?éfang %rb‘?é al d%fﬂ{eﬁ'ﬂ] Aafh1038d m is

5

ined in cl
OdeFﬂ%tthlesar@)fpra@m By cpadensing 4 dprigafivéedti grngral formyla (V) as

25 defiedaih ctdimi 1Tswith & BrofuctlofthPdiBRARGERERY %Al general formula:
conposition, characterized in that it contains at

| east one der|vat|ve as clainmed in claim1l, in the
pure state or in conmbBrGHj-CHRBrt h ongvloy nore

Cog&?g{}f % d% ?sng\% Bgﬂeqﬁagb l{ft | 1% ltl)(enaﬁ)gc?rgﬁr%gll e (iisl, lré"n?tl)’]&e%i from the
product obtamed

13)  The derivatives of general formula (II) as defined in claim 5.

14)  The derivatives of general formula (IV) as defined in claim 10.
20

15)  As medicaments, the derivatives of general formula (I) as defined in claim
1.

16)  As medicaments, the derivatives of general formula (I) as defined in any
25  oneof claims 2 to 4.

17) A pharmaceutical composition, characterized in that it contains at least one
derivative as claimed in claim 1, in the pure state or in combination with one or

more compatible and pharmaceutically acceptable diluents and/or adjuvants.



