EP_ 0 304 087 Bl Description 7-am no-6-fluoro- and 7-am no-6, 8-difluoro

qui nol dne- 3-car boxyl i ¢ aci ds and 7-ami no-6-fl uoro-1, 8- naph- >)

t hyri di ne- 3-carboxylic acids arFPQﬁﬂﬁQﬁ?ny known t o have potent

anti bacterial activity especially 1n vitro 8 against gramnegative
bacteria. Correspondi ng 7-am no-pyrrolidinyl-quinolones and napht hyri di nes
of the pésemptidnype have shown to extend this potent activity against

gram positive bacteria. Neverthel ess, nany of the above conpounds do not
exhi bit p@iaminb-6dicdro-\and y-amine+6,8tdéindre duinatone-B:carboxyiic deids ambMarhiee6rfidooh@ingphat by
addi:ng thyridine-@rvarhaxyliccadilistape bépecidlip dnewn7to chaven potent lsstibadtarieinactvity taspacially i vitro

sur prsi sigaigtygrammhegative cbacteriay Corresponding Zemine-pyrtolidievi-guiriolopes yind raphihyridinasgd dhends

ar e adntheyestyes kave MWP%EMMMM?QSWEWM Nevegheifspanapy oft he

pr esent he dovp cpmppuRds| det ot exhibit pgteat) activily wherotedied mndvonth hHas teyrhean faued takkyng t he
f or mul a2dging anpa-pmino acid to the known -7-gmjnqn sybstitnqnis, therep s Giferieiagly, ephangednin Yiyq  CF,
CCl bacterighsctivity whep pusirgomppunds afg adgini both prafiy-gnd sybcytanegusly,

_ " 10 ’Accordingiygthwgﬁmg'@/ehﬁon relates o novél quinolones gad nathhyric,iines having the formulag | _ R

R4 , N A-R3 35 ~~i QR -YN$ R5 -4SON -R5 - NON R 5 40

-NJ -R5 - 5 or-y 451Ris H, alkyl of 1-6 carbon atons or
a cation; R is alkyl of 1-6Fsarpn gHonsCobRrl oal kyl in which alkyl has 1-4
carbon atons, vinyl, cycloalkyl @ € 6|car bOn at ons, phenyl or phenyl
substituted by hal ogen, hydr oxASgAe/ or al kyl of 1-4 carbon atons; R2
and Ra are each independentl§ hydroggn or al kyl of 1-4 carbon atons; R4 is
-(CRRRa)n -NR2R, in which nis 0, 1 GH'Z; and 4. 5
40 R1 (f§ oin which Rs is
hydragen, al kyl of 1-10 carbon atons or al kyl of 1-10 carbon atons
substituted by OR2, NR2Ri , CO2H, CO02R2, CONR2Rw , 2 EP 0 304 087 B1

- 1 XR2 R3wheBi2X is BSCHHF, COHCCRREGORINGZTNERR;; [l \Fl NHpbeORst substit ut ed by

hal ogenzishydr oxy, am no or alkyl of 1-4 carbon atoms, -indolyl or a 5- or
25
R R.
4 : : 3
3 - -N  N-Rg -&l
30 , R3 , — , R’
4
» o )
35 —(N)‘Rl - N'Rs -SN-RS -N N-R5
’ ’ ’ ’
R

45 Ris H, alkyl of 1-6 carbon atoms or a cation; Ry is alkyl of 1-6 carbon atoms, haloalkyl in which alkyl
has 1-4 carbon atoms, vinyl, cycloalkyl of 3-6 carbon atoms, phenyl or phenyl substituted by halogen,
hydroxy, amino, or alkyl of 1-4 carbon atoms; '
Rz and Rs are each independently hydrogen or alkyl of 1-4 carbon atoms;
R4 is -(CRzRs), -NR2Rs in which nis 0, 1 or 2; and
50 Rsis

TP

in which Rs is hydrogen, alkyl of 1-10 carbon atoms or alkyl of 1-10 carbon atoms substituted by ORa,
NRz2Rs, CO2H, COz2Rz, CONRzRs,

56



6- mrenbered heterocyclic ring containing at | east one nitrogen, oxygen, or
sul fur*atom or phenyl, p- hydroxyphenyl, or taken with the nitrogen atom
of the amino group is trinethyleg ?(%MWBQXV substituted i5 trimethyl ene;
an optically active isoner thereo or a pharmaceutically acceptable acid
addition salt thereof. A second aspect of the present invention is a

phar maceuti cal conposition conprising an antibacterially effective anount
of a conmpound of formula | togetherNBith a carrier or excipient. S 20

A third aspect of the present inveg 1?19 %s the use of a conpound of fornula
I'+f or preparing a pharmaceutical use $770r treati ng bacterial infections.
The prsesent invention essentially concerns a-am no acid derivatives on the
si de chaPBfe.of known 7- am no-qui nol one and napht hyri di ne anti bacteri al
agents. By a-am no acids, the invention_ includes all naturally occurring
a-anino acids, their D conform®Ss ftional anal ogs as defined by
the group Rs beI ow. The naturally occwH4 ng a-anino acids are glycine,

al ani #®&, valine, |eucine, isoleucine, phenylal anine, asparagi ne, gl utam ne,

tryptoph ! I’sugg'ue % nhib ﬁquB M& ledl Pof DYoo 4B Lihdof or@YEs bei Ne,
cystine, 8&1 erf E Ecyc g v %f toa en,c?'r YRE atot. Bheaf, pand

hi stidi n dro $h tpaaﬁl m o'f'{?l %fmnB F"ou %ﬁﬁﬁé{ o ©f hydRbTHibBtithtedlr €

here| fe is a stralght or branched hydrocarbon

chai n ds; g&ﬁgred nurrber of carbon atons. Thus Ral kyl" may include
et hyl, gfora%h%?&ﬁﬁoally‘a%%@lﬁﬂld additibvéatttherdos ObUt yI , sec-butyl, t-butyl,
anyl , hexy A sobidia bpectEdd thelpredent iirl¢éntionlis @ p'hé?ihleutl&lloﬁmpdsltlon ¢opripasherdh anibactariabyn

at om of bRRHVBAMBEE B aSdmbeiid SlGMuRS tohéthed Wit canish braaxeipient. br oni ne, and i odi ne.
Thes pragf er rae thirl ak@e Bis tha ' pResbiit Litiohtioe i9 ItheC tideofi aneomi®bnd of fofn@jec | dmlpkgphringr@f ers
t 0 a sat pharhaeuticyl dnat fohyahtingCamctodahin®yetoo such as cycl opropyl, cycl obutyl,
cycl open- T preaentl invyrtibm hesmnytially Shesmsr eedraing ecid derivetives| ey the @ld@LPba"i' §f known 7-
cycl opr opmino-quidcioge and rapldhyddife antibacterial agenehe a- ani no acyl oup R5 as 40 Rs
i s al so defByrveaininpsacids. theeinyppliasrieciuges athnglugaiy ocsurrng: 4- me‘é%f'dﬁrthwe‘?
t aken 25 ogeditionsl anglagh as Hefinads by the orye s Relewn The netylly00gpHing- ?Jﬁc' q ﬂ'é‘i" one
term nal aiawitenplinae lepaney dsplpucine cPh?WB'a%!“earﬁsPﬂSaggﬁoﬂ lytamige.¢ 5¥ 2#? ane,

H)[ew lysine,
aci ds. Pp@iniap.aaghishd

deri ved fh"i?ﬁ'f‘?ar%'l“?"l'?e héS‘F’°’1¥9’8'f“8x9‘ﬁf°5‘P1 Fstiney, A% lﬁsﬁqnl'cy
of 1- 436(303{13 a%ﬁltg pg?mgréyler Pe m o-.{‘ngu mI parwﬂer hydr O%z; NEI?kyI
CO2H, %'t
3-i ndol yI‘l;'Lyh (ﬂ gyl "pr %fro hen t"‘-bugj]';lken Wi t

ni tr ogen ‘¥ ’ ! Qlé&i:h%)i oﬁhﬂosﬁbtnutw&dn :
trimet hyI Th Eﬁgr-nrhe ) rreQ %Bg‘% 33 %@ﬁﬁ%ﬁ%é@%ﬁg&rg are colFrpouncisr of formla

| whergin yél&lk?i éfu%t&%&@i@ RydcaibBn grdug SublPEsO&EIBYFbpYI, \éydplityl, cyclopen-
tyl, and cyclohexyl. The preferred cycloalky! group is cyclopropyl.
Also in the definition of the a-amino acyl group Rs as

) T
2
R; is also defined as trimethylene or hydroxy-substituted trimethylene when taken together with the
45 nitrogen atom of the a-amino group so that one terminal methylene is bonded to the a-amino group to form
acyl groups derived from proline or hydroxyproline, both naturally occurring amino acids. :

Preferred are compounds of formula 1 in which Rs is hydrogen, alkyl of 1-4 carbon atoms or alky! of 1-4 _
carbon atoms substituted by OH, NHz, CO2H, CONH2,

50

E:mz , SRy, =SS=CHpCHCOzH,
2

55
phenyl, p-hydroxyphenyl, 3-indolyl, 4-imidazolyl, or phenyl, p-hydroxyphenyl, or taken with the nitrogen of
the a-amino group is trimethylene or hydroxy substituted trimethylene.



cycl opropyl, phenyl, phenyl substituted by hal ogen, hydroxy, am no or alkyl
of- 1-4¥carbon atonms, or a 5- or 6-nenbered heteroaromatic ring containing
at | east one nitrogen, oxygen, g o%sbhbsygftom Further preferred are
conmpounds of formula | wherein.X1s N CH CF, CC or CCF3; Y is Hor NH2,
and 5 RI is ethyl, 2-fluoroethyl, vinyl, or cyclopropyl. Further preferred
ar e COonmpPoMéIE prefefred a6 Bobrhpduids bwhidintlarl wierbis RNjs alkiyl, of CB carpl atorusy 2-BER@thyIWinys H or
NH2, RleytiGoraplyhptenyl,phédyusubstinitdady, haloganyhydrogy, amipe biogliybqfyit4 carpdn Ftoms; o @ Sr

R3 t >R4-membered hethioaromalic eifigeconiiding &t leasteone oifrpasn.rrelygenfor suifur sent invention

ar, e ; t hos eFuthepeitaned ajesompoundsIRiopaulakyerin X is Ne G| GpEel9y COFsp¥ fstH @ffHar ang
varuablRs iseteyl.2Heorbaivl, winylay cyckpropyl.  7- [ 3-[(2-am no-1 -oxopropyl)anino]-1
-pyrroli derglweierfséyfelmWIOf gumuajgsherein X isNgi hydr o- 4- oxo- 1, 8- .

napht hy@H. @F+f&L3r €8Fspoxyl i ¢ acid or an optical isomer thereof;

7-[ 3- [ (ERH® b2t vl ) ai nol -1 - rrolégi nyl]-1 -cycl opropyl -6-fluoro-1
,4-dihyﬂﬂﬁgmﬂd¥wgﬁdméyﬁﬂﬁﬂfﬂ?@%ﬂwﬁ@- ¥ carboxylic acid or an optical isoner
t her®of; 7-[3-[(2-am no-1 -oxo-3-phenyl propyl)anino]-1 -pyrrolidinyl]-1
-cyclopropylo-fluoro-1,4-dihydro-4-oxo-1,ﬁ- 40 napht hyri di ne-3-carboxylic
acid or an optical iRsprrer t her eof ; 3

[S-(Fr,8)7-[3-[ (2,41 NO-| - OXOp=3 yl pr ) ]-1 -pyrrolidinyl]-1
-cyclopropyl - 6- fA§IOed=R,4- dNhYT) 0- 4- 0%dd 1, B-Rg yrlf di ne- 3- car boxyl i c
aci d”or an opticak_idonfr th Ry 3- Y&, 5- U am1G- 8!
, 5- di oxopentyl)amino]-1 -byrrolidinyl]-I
-cycl opropyl - 6-fl uoro-1, 4-di hydr o- 4-oxo-1 , 8- napht hyri di ne-3-carboxylic
acid or an optical _igomer thereof; 45 7-[3-[ (2-am no-4car boxy-1
-axokutyl)am no] - -myrrolidinyl]-1
-cycl opr opyl - 6- Qr4o= Rﬂ-dihydro-4-oxo-1,8- napht hyri di ne- 3- car boxylic
acid or an optical'*soner thereof; 7-[3-[(2,6-di am no-1-oxohexyl)am no]-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1, 8-
napht hyri di ne-3-carboxylic acid or -an optical isoner thereof;
7- [ 34 ( anMaespretarpd aftes Spmpeunfis)ef thepresemt fnyention 34¢ thpse whekoin| 2% opy| - 6- f | uor o- 1, 4-
di hydro-4-oxo-1 , 8- 50 naphthyridinqi3-carboxylic acid or an optical
i somer thereof; 7-[3-[[(2-ami no-1 4
- ox0- 3- phenyl pr opyl ) am no] net hyl | - thyl-1 -pyrrolidinyl]-1
-cycl opropyl -6-fluoro-1 , 4- di hytHo- $- 1, 8-napht hyri di ne- 3-car boxylic
aci d®r an optical isomer thereof:>~[3-[[(2-anino-1
-oxopropyl)am no]l methyl ]-3-nethyl -1 -pyrrolidinyl]-1
-cycl op;ngwlis-cgaw Q1 0- 1 ,4-di hydro-4- oxo-1, 8-napht hyri di ne-3-carbexylic

a |§€ﬁﬁ

$Ci[g JO { (any @Lamwfﬁﬁfn'w el:ﬁgﬁiﬁi ; 35;]&%%& o PBbloq4-citiyBrslaloxd1,6-
- 3 - ] dli | = oXe=1,
Y PR L gL ooty B ety 1 Qi ne- 3- car boxyl i ¢

aci d or arRjpnirodtety)amg}-plishaityiE1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-
7- [ 3- [ [ éamstky® BdRE 61 6h apthIydomsi thegoket Nyl | - 3-methyl -1 -pyrrolidinylj}1
- 6y | opr opyd-fBarhihdB6x0-3herdiptbpyjathina}-Hpyrralidiny I} -Bycloanoint-Bjludral] ArdihBirediedodhdy | i ¢
aci d«or naphthyigine-8-aarbaxglioraeid ot dncoptical isomér thereof;
[S-(R*,$9}-7-[3-[(2-amino-1-oxo-3-phenylipropyl) amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof; |
. 7-[3-[(2,5-diamino-1,5-dioxopentyl)amino]-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof;
45 7-[3-[(2-amino-4-carboxy-1-oxobutyl)amino]-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1 4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof;
7-[3-[(2,6-diamino-1-oxohexyl)amino]-1-pyrrolidinyi]-1-cyclopropyl-6-fluoro-1 4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof;
7-[3-[(aminophenylacetyl)amino}-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1 8-
50 naphthyridine-3-carboxylic acid or an optical isomer thereof;
7-[3-[[(2-amino-1-0x0-3-phenylpropyl)amino]methyi]-3-methyl-1-pyrrolidinyl}-1 -cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof;
7-[3-[[(2-amino-1-oxopropyl)amino]methyl]-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-8-fluoro-1 ,4-dihydro-4-
oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof;
85 7-{3-{[(aminoacetyl)amino]methyl]-3-methyl-1-pyrrolidinyl}-1 -cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof;
7-[3-[[(aminophenylacetylamino)methyl}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1 A-dihydro-4-
oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof;

4



EP 0304087 Bl 7-[3-[j (2-am no-4-carboxy-1 -oxobutyl am no] net hyl ] - 3- net hyl -
-pyrrol’idinyl]-1 -cycl opropryl - 6- quoro 1 ,4-

di hydr o- 4- oxo- 1, 8- napht hyri di ne- ﬁ W acid or an optical isoner

t hereof; 7-[3-[1(2,6-diam no-1 -oxohexyl)am no] net hyl] - 3-net hyl -
-pyrrolidlnyl] 1 -cycl opropyl-6-fluoro-1 ,4-di hydro-

4- oxo-1, 8- nanakmmmodd-ﬁﬂ:oﬁf-smwlnmw]d-MyanpmmmmI| -cychopropiyl-6-fudroagk ; 5
7- [ 3- [ [ ( @ihpdreld-axo-1Ronaphtbyridine 3-cgisoryilg|acidrionam] aptidatiydnijer eeetf hyl - 1- pyrrol i di nyl ] 1-
cycl opr opy| 7B-I2.6:diansinot1-oxohetylaokinblnethyl}-3tmethy-1 pyBolidiaydkit-dygipprobyh@fiudroctad-dilndsok | C
aci g or mxwyp&n@aihvndMEarb@mwaeldfor ar/opliGh! fe¢raer thetea®- 1 - oxopr opyl ) am no] - 1

- pyrr ot i di ngRLIe.ceqen Qﬁ glopeptyizminoimethgil-grmethyl-pyirelidinylbl-eyclopropygé-fluoro-1,  4-
qui nol i ndygrerérexei.&nag hﬂldm-ii-aaib%\dlcla@épr angpptigatisamep thergef;

[S-(R*,9)]- 77[3{[@3[“("2'-1 QmPFﬂBY'Em@Rb‘pWVG’WI"}’hWVﬁ'SP@PVl'?)?‘ﬁ"ﬂ‘@rq'H‘?‘WWI°14'°X°'3'

“cycl opr Spglinggarpony 9F 8n gpticalispm ,4_ i necarboxylic acid
or an opt| dg® 1331'%' T zlaﬁlé‘P'é(S’impr @"‘8‘6' . 'H’g‘ybﬁ'cyf"ﬂ%’%ﬂ @%‘8‘?{'{0"1 h’?f@?ﬁdf%"h%ﬁnd of
f ormul8 ‘baﬁd ﬁl oun he formula 11 15

he pres nt invention an may be pregﬁe by reacting a compound of
Y 02z 3 a’ﬁ@ )
ZRunmc’%? is 25 $R3 A AE <
~~~~~~~~~~ + S SR3-N~~-R3 ~~~NQ~
A2. N ,.* R4 " | Pro 5Q,or an activated acid derivative thereof in

which Pro represents a protec in# oup, in the presence of activated acid,
and renovi ng the protectq‘. %é;% hydr ol y C;iscw catal ytic

hydr ogenation, and, if desi K vertlng by kno nNeans the resutting
product to a pharnaceuth Xe tabl e base or acid 55 addition salt
thereab. A preferred prQtective group i s t-butyl oxy-carbonyl and said group
is renoved by acid hydrolysis ingqueous hydrochloric acid. 5 EP 0 304
087 Bl Another preferred protectiVve group is benzyl oxycarbonyl which is
renmoved by catal ytic hydrogenati on using pall adi umon carbon as catal yst.
The qui n#IvebE i&nd napht hyri di nes of fornmula 11 having a free primary or
secondry amino group are reacted with an a-anmino acid by a coupling
reacti on where the a-ag1no group is protectged by a known a am no
protecting group, s as carboxyligracyl qaoups alkoxycarbonyl groups

such e::: t-butyl oxy¢ qy| _@R: -N N-H _<\ 1
% )‘R ' S/(n - \/E;NH -EM
s | X
- ) A\ ) @ )
@NH @( i or H ,

45 and Ry’ is (CRz2R3),-NRzH, with a compound of the formula

HOC-~-CH=-Rg
ro

or an activated acid derivative thereof in which Pro represents a protecting group, in the presence of
activated acid, and removing the protecting group by acid hydrolysis or catalytic hydrogenation, and, if
desired, converting by known means the resuiting product o a pharmaceutically acceptable base or acid
§5 addition salt thereof.
A preferred protective group is t-butyloxy-carbonyl and said group is removed by acid hydrolysis in
aqueous hydrochiloric acid.



and benzyl oxycarbonyl, and the carboxylic acid group of the a-am no group
is left untouched or activated as an acid haIide, preferably chloride, a

m xed anhydri de or a hydroxy sag; bggfﬁﬁ A coupling reaction activator
such as di cycl ohexyl carbodl i m may used when the carboxylic acid group
of that amno acid is used as such. The reaction proceeds as well descri bed
i N pept i Ao préieed praléctiv dreupTis betizylexgeattionyl lnbiah isCrerhGved by aia@ytic hy@ogen@onn an

i nert sy faNbdiunsecdarbds ascatalystni tril e, chl orof orm dichl or onet hane, or

di met hy| f Trergainbicies andinapbthyridinesséfligrmula il havieg P ressprimay @fsecongdanc &mine QEWREe or
sych asesatehadtie an @-agino abidibyteahgdupling meaction wierache eramine otoua issprotenind Ry IMPWE he
above raedrotprotastingt gnaupasvicines qarboxviic adyhasouge.lkpryFasbanidgppetisusl asrRyMex SR  ur es.

Al koxy @ad bergylexytarapnyland thef earbowslieyqid aroupxef dherasarpiacgroun s loftjuptoyshed,ofctivated

hydr ol yasian acieh dalide rprefarebiy ehlsrifino A tixed aphvae %9d'i"8 (¢ %sfef - Ancoypiing reaclion o

et hod aptiyetossuelpas digyglohepriicahy bigusedwh dtg ARG R 9 quB 9t boufgg NN

At , 20 Is used as such. The reaction proceeds g3l ge)scnbed in peptide synthesis at a tomperature o
10 to about 100°C in an gteg golv , such as acetonitrile, chloroform dichloromethane, or di%hylformamide

R3
5 ?RNQ%'@G"V' in the presencs of % PIPIRY, BFCORIY SUEM 8% £ RE° °8brrpo{|'?i"c'im L 0P mul a

ve_reaction the mino protecting group is regio ed known proce reg)ﬁ*%x

. mdl%wm thm oﬁi]npﬁ:l &/@f &% % EJ QﬁH 'Bgnzﬂixy[e S‘on{rl0 rbV“' a
ZH e a-amno grou pro ecte renoving t
pr ot ect SHobito méthatﬁioﬂpr&*mgqhymo&as &at@&raebatqnvawdimrza& ion, and, i f
desired, converting the resulting conmpound to a pharnaceutically acceptable
base or acid addition salt thereof by known rlhe re i bet ween the
conmpound of forrmula Ill and suitably protecte y be4p orﬂed in an
i neri solvent preferably at el evated tenperdt for a ent tinme for
t he reaction to proceed substan- 50 tially to conm®gtiton. The 2attion is
carried out Rgreferably iRy the presence of an acid acceptor such an al kali
nmetal or i ne ear et al c r nate oy carbo a tertiary am ne
such as Lw t KL amt xridi s di aZapi Io 5 ndecene 5 (DBU),
or p#scol i ng._LCo veni sélvent or this ctign e nons eacti ve solvents

such as acetonitrile, tet ahydrofuran et hanol, chloroform

dinethylsulfoxﬁde [ $fornan1de pyridine, pi coline, water, and the
| i ke. Sol @iﬂ)d y also be utilized. Conveniéent reaction
tenperature i ®Fth n§e of from about 200 to about 150 C; hi gher

t enp®r at ur es ughhlly require?*shorter reaction tines. EP 0 304 087 Bl The
renoval of the protecting group may be acconplished as nentioned above

ei t her |Lvolv§sr%&nr84 &infp&ind'oﬁﬂé%f] Jig the product, |. Because of the presence
of an a-amn e conpounds of the present invention, they
all gxist in optically active_forﬁs ghe pure D isonmer, pure L isoner as

wel | "as m xtures thereof, includirg the
peeg
L X~ "N

(IT1 rl

in which L is a leaving group, with an amine of the formula ZH, in which the a-amino group in Rs is
45 protected, and removing the protecting group by acid hydrolysis or catalytic hydrogenation, and, if desired,
converting the resulting compound to a pharmaceutically acceptable base or acid addition salt thereof by
known means.
The reaction between the compound.of formula Ill and suitably protected ZH 'may be performed in an
inert solvent preferably at elevated temperatures for a sufficient time for the reaction to proceed substan-
s0 tially to completion. The reaction is carried out preferably in the presence of an acid acceptor such an alkali
metal or alkaline earth metal carbonate or bicarbonate, a tertiary amine such as triethylamine, pyridine, 1,5-
diazabicyclo[5.4.0Jundecene-56 (DBU), or picoline.
Convenient solvents for this reaction are nonreactive solvents such as acetonitrile, tetrahydrofuran,
ethanol, chloroform, dimethylsulfoxide, dimethylformamide, pyridine, picoline, water, and the like. Solvent
55 mixtures may also be utilized. '
Convenient reaction temperatures are in the range of from about 20° to about 150°C; higher
temperatures usually require shorter reaction times.



5. racemc m xtures, are contenplated by the invention. The individual D
and L i‘somers are preferably prepared by using the naturally occurring
L-a-am no acids or their D-conforggeg sosfgstei N t he case of other a- am no
acids, resolving such acids by known neans, then reacting them by al ready
descri bed nethods in standard peptide chem stry, with conmpounds of the
formul a 11 The ramovél ofithe pitdctingagroup ity (e acdorlished acmefitibhed \aheve @ithér in Stu abafse
def i ned. istidting the/mdaetdi t i onal asynmetric carbon atom may be present in the
Z' porti on Bstaushel tieoprpeomachd and-arhios anid goublon eimempaunds of dheproesant snverftior, treprall a |
may ‘hav e existin eptigatiyractive tormesa Theopureal isamerapite | isomercs twelt ad mixtysrthersofninelndingiha h
asynet r raserpia rigyrestamareontamplated lynthe tvertionyr the individupl B poth Lj isesmres gre preferably

di ast er e8i9a#'ed bysiag the satially ogsurtjpg| Li=-amjnafcids gt Q'?f@ff’éﬂﬂ's ‘H‘F’é" Fhﬁtcﬁqd’é@hqfa' be
i ncl uded2niRo agids. rese/ung suehacidsihy ksevey means, then teactingthem by glready: mptheds in

i ndi vi duSPndaid;Reptide cher FFE’r with campeynds gt e, Srpyle, U op with gy @t'P'?B‘fTE'Ptgct? a’P'H%ZZ'

group by %EEI'E' Egz""l tically actiye 65  ptot cted am no
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| i ke are ews raphend. 48t7308e unsol vated 35 forns for purposes of the
i vént i on. UStRatehi Mg4ma21eTi al s used to prepare conpounds. of formula | such

601

as compoundss Rafenf N i96:666 11, 111, and Z° are known and may be prepared by
nmet hods ded!SrRalpetNad. 4648144 f ol | owi ng | i st of patents and publications: US
Pat ent No. U Retent 0a.38293Pat ent No. 4, 442,101 40 US Patent No. 4,496, 566

US Pat ent NS Palengipo434486S Pat ent No. 4, 382,937 US Patent No. 4,341,784 US
Pat ent No. %W%?@@W US Patent No. 4,638,067 US Patent No. 4, 668, 680

US Patent 5 Pasenidipy 4.638967
US Patent No. 4,668,680

US Patent No. 4,657,913
US Patent No. 4,599,334
US Patent No. 4,571,396
50 European Patent Application Publication No. 195135
European Patent Application Publication No. 167763
European Patent Application Publication No. 195841
European Patent Application Publication No. 178388
European Patent Application Publication No. 191451
55 European Patent Application Publication No. 172651
European Patent Application Publication No. 215650
Compounds of formula Il wherein X is CCFs, for example, 1-cyclopropy!-6, 7-d|fluoro-1 4-dihydro-4-oxo-
8-(trifluoromethyl)-3-quinolinecarboxylic acid, may be prepared by the following sequence of reactions.
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conpounded®yith & dipiidn of @ mal@atet such paiethyd iredrogen JglonateyThe paastign PPS%eﬂf B\ tampera-
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hydr ol yaswr@arvmlkv@meewpn £19i- GYFoBqRYAmiae, 7981‘_5‘9 *B‘reﬂ{yl % jo)a| k ' ’H'P g{ an
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hydr ol sdven %ycl QR n%gunﬁ%)rﬁ\ﬁ ently
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ether o erred.
The bqu% ve" s% ﬁ téltlEen treate W t%dra %ﬂqg? ?ér%gtt%r(:?g]&iﬁgednt an
al kyl % H%Pn r?déb |earfa'ml?ng kg ¥Jrre§doﬁ&MdJEHrﬁoWl|maﬁig Ul casterktedreal Kyl
2, 4, g tdhlofor Eh9rs||aﬁe Shéisodiurh lidaldb i ReRAMRleNbydida8M éficiBe MI08RREA tstalso\(R6IOTHR

chl or NibostdHilcAEESHcSrs W rbflux Riich!meLdassSet Ghbtahfirile Wlild tR¥ad BRYUESH" B THayrbactidal tivtel de,
POCl 3, iEtdmwodb 8x Rfaks>. Bromi nating agents are al so possible such as, for

exanpl e SpRfaring rhixer@Nnyt therbiviaizeherein 2'ee preferred agent used with a di ani on
ofw.a mal onate, such as ethyl hydrogen nal onate. The reaction proceeds at
tenmpara- tures of fromabout -40 to -1 00 *; preferably fromabout -70 to

-85 * C 25 The above propanoa E\s reacted with an al kyl ort hof ormat e
and acetic anhydride and subsequ Nyt h a primary al kyl ami no group,
e.g., cyclopropylamne, form ng an yl

(N-(cycl o) al kyl am nonet hyl ene) - 3-oxo- 3-aryl propanoate derivative. The

reactants are preferably ethyl orthoformte and I
may be prepra)red by the follgwmgre ion steps. cycl opropyl amne or

2,6-Diaminoheptanedioic acid is esterified, preferably with thionyl chloride and methanol, to form the
corresponding 2,6-diaminoheptanedioic acid dimethyl ester hydrochloride. The 2,6-diaminoheptanedioic
acid may be substituted at the 3-, 4-, or 5-positions each independently by an alkyl, preferably by a methyl

so group. The reaction proceeds at reflux and then is stirred for from 10 to 20 hours or overnight at room
temperature.

The esterified compound is then reacted with a trialkylamine and an alcohol, such as for example, 1-
pentanol to form the corresponding 6,8-diazabicyclo [3.2.2]nonane-7,9-dione. The triethylamine is the
preferred reactant. A dilute solution is used. It is heated under reflux for as long as four days.

55 The dione formed is reacted with an alkali metal hydride, preferably, sodium hydride, and an
unsubstituted benzylhalide to form the corresponding 6,8-bis(substituted benzyl)-6,8-diazabicyclo[3.2.2]
nonane-7,9-dione. Preferably bromomethylbenzene or an a-methy! benzyl halide such as chlorine, bromine,
or iodine is used.



et hyl am ne. The reaction proceeds for about one to six hours at reflux. The
above product is reacted with a base in an organlc solvent to cyclize the
conmpound form ng al kyl 30 0 304 087 B _

1-al kyl -6, 7-di fl uoro- 8- trlfluoronethquU|noI 4- one- 3- car boxyl ate, in
particular, ethyl 1-cyclopropyl-6,7-difluoro-

8-trifl uor qRe iy 6idibandylatbd @ioae-conmininh eaniboabdis tenppdiced toctte bersepondingaf8-hiskal i
hydri de gustitues azii)esdugablidyciel3.2kdorand \witht ihiumm calundieunh Lhydridee inn datrahyidiefurand t o
t - but anotiglym¥/Gidtyletiee tor dloyaie.oTamladofuEnds thsapreiewes sniventr Theyreducspramprupd dss

f £ om abosubseqiéhtly dewnayBbd] byCratabtie: hirliegendtion with). prefarebly, aalladivra (on faden. fio f4 7y t

COT I esspoaasiretp.&diadebisygioil32-2jndngne, bysiachipride cRe trepatios oggues 'Bﬂ‘eﬂ‘am' and water in a ratio

chIorotrMﬂb@h9F5|lane and sodiumiodide in acetonltrll dro en chI rlde
in acetic dhe @omesundsseh theserpepnt invenion hdag @ W‘i‘"g’&‘f' '5’ ép"

in the cB@@"ﬂfagﬂlﬁ%%%'ﬁfttbPﬁhlgéa"?/\EﬂﬁW\T ¥d ggm %g"* ﬂ:

from t wofof (9‘°SP’?s°H"0Eﬂ"§’°”" s d é rf? ce ?t 'Pl I‘""?) h m g’éb | s
40 45 %= bﬁléa%r‘ﬁﬁa?‘é I ﬁ Al e hds abs nt e, a-aml o acld

2, 6- Di an"®R R EQ"a‘s a§° '895'} g ) r?r ef’er agcﬁ" th tﬂh )
chlorlde MOIRYY: met hanol , to formthe correspondlng 2, 6- dlanlnoheptaned|0|c
acid di methyl ester hydrochlorlde The 2, 6- dlanlnoheptanedI0|c acid may be

substituted at the 3-, 4-, or 5-positions each independently by an al kyl,
preferably by a nethyl 50 group. The reaction proceeds at reflux and then
is stirred for from110 to 20 hours or overnight at roomtenperature. The
esterified conpound is then reacted with a trial kylam ne and an al cohol ,
such as for exanple, 1- pentanol to formthe correspondi ng 6, 8-di azabi cycl o
[ 3..2. Zpnonane-7,9-dione. The triethylamne is the preferred reactant. A
dilute solution is used. It is heated under reflux for as |long as four
days. 55 = The dione forned is reacted with an alkali netal hydride,
preferably, sodium hydride, and an unsubstituted benzylhalide to formthe
correspondi ng 6, 8-bi s(substituted benzyl)-6, 8-diazabi cycl o[ 3. 2. 2]
nonanes7, 9-di one. Preferably brononet hyl benzene or an a-nethyl benzyl
hal i de such as chlorine, bromne, or iodine is used. 8
|~~~ EP O 304 087 BI The above bis
benzyl at ed di one-cont ai ni ng conpound is then reduced to the correspondi ng
6,8-bis- (substituted benzyl)-6,8-diazabicyclo[3.2.2]nonane with |ithium
alunlﬂ&n1hydr|de in tetrahydrofuran, diglyne, diethylether, or dioxane.
Tetrahydrofuran is the preferred solvent. The reduced conpound is
subsequent |y debenzyl ated by catal ytic hydrogenation with, preferably,

pal | adi um on carbon, to forma 5 desired 6, 8-diazabicyclo [3.2.2]nonane,
hydrochl ori de. The reaction occurs in nethanol and water in a ratio of
about 2:1. The conpounds of the present invention having an additional
a-amno acid group are potent anti- bacterial agents against both

gram positive and gram negative bacteria. The unexpected advantage found
foLst he present conpounds is an enhancenent in in vivo activity when

adm nistered both orally and |10 subcutaneously. The follow ng table
illustrates the advantage of the present conpounds by the conparative in
vivo data. The reference agents are identical to the exenplified conpounds
absent the a-am no acid
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The test was carried out using 8 to 16 mice per dose level according to the well-known method
described in Antimicrobial Agents and Chemotherapy, 2, 1972, pp 89-94 by Heifetz, et al., and the values

s6 recorded as PDso in mg/kg. PDso means median protective dose.
The compounds of the invention can be prepared and administered in a wide variety of oral, parenteral,
and topical dosage forms. It will be obvious to those skilled in the art that the following dosage forms may
comprise as the active component, either a compound of formula I, an optical isomer thereof, or a
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For preparing pharmaceutical conpositions fromthe conpounds described by
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situation i1 adolubdnoftolae g3B0 Molpbf tibexyaarbonylaiaineL-albhing, (Sigme)it eMmI of scatanitdls at ed
Wit h snalwkeaddéd 83 e 60 \Wimhatyof an tealbesyidiinldazvlet After @p¢ evolutiondmased,athe teastios onibmeind.
Thereafter, the dosage is increased by small increnents until the optinum

1

t he



45 effect under the circunstances is reached. For convenience, the total
daily tosage may be divided and adni ni stered i n portions during the day if
desired. The foll ow ng exanpl eSE'*kEH& nmet hods for preparing the
conmpounds of the invention. EXAMPLE 1 50 7 [3-[(2- Ami no-1
-oxopropyl)amnol -1 -pyrrolidinyl]-1 -cycl opropyl -6, 8-difluoro-1

, 4- di hywdk GeafodCat 80 Sfor Eriéi HoOM dnd Gllwed) Gxatand Gt Aoin dompetatundfpd t80mialsoThedteaction was

[ 1- Met hegbled?to @¢ Cand trbdtdd: withhee8y |(158 tnimydie) of31-paneyl-dipyretilidindminec(di Mesl Shdmyl 4c 832Bami ¢
aci d 1,(fgsdh). rmns hedctnhwes stisddeat rédv semp&stutelfprethed howe aed thp sTlgent wes Femovesinin of
9.46 g ve&l. Theubgiduafwas dissoivect jncelinh eceiaten washed Withweter tried (MoS0rh pnd eyapqrledin  of

acet enivaguoltegivects. 1o th tifle comgoyng whigherystallized an sla“d'ﬂ%?@d‘ﬂ‘jlﬁ awi ’Gle. After
gas evol ution ceased the reactlon mxture 11 EP 0 304 087 B| was heat ed
at 600 [I-Methyh2-oxer2rl(3-pyie Roleihviicarbamic agid 11-dimatiiyle i-f FYXYQOIRVMEE hour s.
The reaction was cool ed toO* andtreted

1- benzy! - B-59UHno ph 8948 ffH &N g\p ngd"et °'2'[ 'phe mwgg?:%%t i on
was ?tlcPTbé‘B'ca‘P'd 1dfﬂ'ﬁ‘ (gégg'a @1 ss ﬁﬁo‘i’oae? § 'ea -y A 1iem)ved
in vac

dried (J %ﬂa‘gsa%%é é reﬁm‘gg ¥aﬁrﬁt§ t>c{)(l thlglg ?Lpom |he bgt I e
corrpoun crys ed on standing and had a np of 83-85 C

[1- , AlaRB] CpyReidih 1}-6,8-difluoro-
1,1-| A-solatron of b.9 ¢ 0 "D
of [1- - -pyrrol|d|nyI)amno]ethyI] 10

carbami c gGj eng,o.lodl (55)&4"@1) hyi-cyelsﬁreﬁyl-s 7\8-tflbra ,4-Gihydrees-6iaaoiholine3-carbazglice d
Wi th 1.4id91.92 g2@%0ommdl Git-atngIre-oxa-24Ne-pyrilidinyhiraihaieihyl]cartmmity shid> ge-dimathgistiypher e
ats. P Seater, A% P{15Iandh df dristhlaniing ahd 2810kl dfcacttanitellb wae beatdd & Baflbx foP five(hotrsf Te 18
hours. sblent @ad einpvet invasuorapdrtine ecbidoy wés pattitianed belwean ¢hiprafornwedterd2f0 mi eagbpandt ed t o
gi ve 5.ddidiffeddfo gH20 &i 01 wittc &OPoOuydcbchigriczacidi Theosglid wascraeled jby filtration, washed with

- Cycl opnatqnyriddha@ B-vhduB 4 give1241g of dhiertile Eampouridony J&5:i8H UMy | |
ani noj - oxopr opyl ] am Ino] 1- pyrrol i di nyl ] 6 -8 d| fI doro‘-

suspen equmﬁlmmarbpxxgc apld. nqlwd{oohloﬁgg
- oyel 2pr opyI 6 7 8 t ¥ f4| uggl)oofli éyclopro%y -7?3-?2— (( ?—dgnek Ig!hoxr)](%ar%onyﬁarn?r(l) )fY-ox-

- acid,

) f 25 ml
g e e ST R
1,1 %e snva uo ere oI 33 ?ﬁe&ﬂfjw 5 m
of acet ﬁIt utﬁ £/ttH&$ %r nh ér‘ue C&uo H ftle
renove comg d,,g_ resi ue was part one en c oro orrrlwat er
(250 m cln acl |f|edto pH20at 00 with 6.0 M hydrochloric acid.
The golgdnmgs removed by filtration, washed with water and dried in vacuo
to give 2.4 g of the title conmpound, np 185-187 C. 25 7-[3-[(2-Amino-1

- oXopr oky E)dtidstiedtivel Symbesis Odf | b 18-RSH-and [S-(R*,RY)}-7-[3-[(2-Amino-1-oxopropyl)amino}-1-pyr-

- cycl opioRdnyil-1-eyciopfdpyHe8witidord-1 .Mwlydw#aouiﬂoliﬁeeab&ynccwumcbriommemwmyI I c acid,
magohydrochl oride. A solution of 2.3 g (4.4 mol) of

1- Cyad opropyl -7-[3-[[2-] s v, Wﬁ? a{donyl ] am no] - 1- ox-

opropyl ] am no] - 1- pyrroli m Ot i1 00ro- 1, -éU)I hydr o- 4- oxo- 3- qui nol i neca
rboxylic acid in a mxture of 25 m 30 of 1.0 M hydrochloric acid and 25 m
of ethanol was heated at reflux for two hours. The m xture vvas eva rat ed
to drynesé solgtiop0f 285 £(10% neopeyﬂwwn@-wrm'@w&éd &m"h SoF-n 18961 108¢ #049) (100
m / 1451)hvdmﬁd°"§ofn| 490 i &f m@hﬂﬂe'éﬁls ygated with 20 ¢ ¢, £0% pallad i"}‘i' dﬁe? a}'n'eur

et her aHBCRParR @l hydrogen-ai Jomne Cognd; H"ﬁ?s"t“?st?” 6‘8 qog“,,e "'23 9240 *

C. catalyst was removed by filtration th olite andﬁhe solvent was removed in vacuo
title compound as a light yellow oil.

50

(R)~-3-Hydroxypyrrolidine

The above procedure was followed using 30.4 g (142 mmol) of 1-benzyl-3(R)-pyrrolidinol (J. Am. Chem.
56 Soc., 1986, 108, 2049) hydrochloride, 600 mi of methanol, and 3.0 g of 20% palladium on carbon to give
14.8 g of the title compound as a light yellow oil.

12



35 Exarrpl e 2 An Enantiosel ective Synthesis of Both [S-R*, SI-and

[S (R R)]-7-13-[(2- Am no- 1- oxopr opyl ) am no] - 1- pyr -

rolidi nyI ]-1-cycl opropyl -6, 8-di fI Soalog? gy hydro- 4- 3- qui nol i necar boxylic

aci d, nonohydrochl ori de 40 EFY 6t (V)

- 3- HydroxypyrroI|d| ne A solution of 22.5 g (105 nmmol ) of

1-benzyl -3(S)-pyrrolidinol (J. Am Chem Soc., 1986, 108, 2049) 45

hydr ochl of R)e3rBydeoxylepyradiddinecarhoxyl ic acid, 2phenydimettdflpal | adi um

on .car bonﬁn%shaken i n an at nosphere of hydrogen at tenperatures of
pressures of 48.4-51.2 psi for 21 hours. The catal yst was

rem)veﬁj by filtration through Celite and the solvent was renoved in vacuo

to give 12.Asolytion of 0,2 91§28 remelniBichydrosygyreplidinedygroghiarifie,(shem.| Lette, 1966, pp 893-6)

W - 3- d‘r@x’y Palsy ves We'ecrﬁfb"‘amﬁ'\ﬁ@ U@é%’r@ M@WBM 6«%!13%1 d@Ud%Tq;(142

(
mol ) f nq_ut ion mpal) otﬁ'rg be Ionde ini ga 49
hydrocgl gﬂ‘d’" 0. vqgi?‘%mﬁ?:ﬁ?q‘f% g{gp @ s iug) "V QN h %‘?’bﬁ) )
1 c 0 NOU 087
B (R -3 wﬁ_‘ hours,, el %B?y?ﬁ‘“éa‘ wﬁ* s°8'H’8n‘§7 8 %

sol ut I on"8 ig% fed ‘%ﬁ %galﬁ)é |a§a§ &%X %MFM r1‘3'rh§$Jlﬁ] W{xﬂgg‘l Q%bgn%
Ch Letd,
'Ere:?qq W t'ﬁdr&eg g‘g raé = s |um y X|§e. The neutr al

sol ution was treated dropvm se with 15.6 g (87 mml) of car bobenzyl oxy

chloride mau( S ey L1155 rﬁélﬂdlﬁeéabbog%ﬂf cawds,f %ﬁlﬂn of 87 m
enper ure pel ow salt-ice

bath. \Wen PSS was conplete, the mxture was stirred at 5 * for
twa’ heprs and stored at 5 * for 18 hours. The reaction m xture was
sat ur at ed Wteh ttecatioverprachdues walaemmateld esisigr i2a@tge(d. 1\wdl) lof (S)-B-hiydraxgmirralidine (higdrachO 0
m ). Theridotibiyielddf the titenompduag wess20vteg: e washed with 1.0 N sodi um hydroxi de (4
X 50 m), water, dried (MySO4) and evaporated in vacuo to give 17.5 of the
title corrpo% 1. I yrrol i di necay boxyl i c aci d phenyl -

r

met hyl?%5 est er'R Ae : DY L A0 3+ G0 B¥#8gC12.4 g (0.1
nol ) of (S)-ati meth ]_neshygg-rochl o- ride, the yi eId of the title
conmpound was 20 1 g.

ég% e? '[A\( Q/Et h u fqn | ) I d 1rl =pyrroli rdtgigé(a}/boxyqlc ac| %hens)lrr}\eetrr]\ Iers'rtltg;E .'33450

(03 Tyl S, ragg), d%! o e mstg? s,gfu'ffrw' o
%am 3 el 2

m of dr
.?39&“%% bRe

nol ) of

1015 VP nres h vgnt
fer 1 pa d the
react i on g thaetlhy’r?-’ace Oﬁ'het&ﬂ\b %ﬁ RS Uadhog |t Rtor.8

hour s. Tbﬁedrﬁ £H3 SVApbiatdl n VABLD tSGibe?2¥RY df th \Qﬁ;ég gngoomterrperature over
three 3?10ur S (aglét?‘% he sg}svent_—t@b ° !

(8)-3-[(Methylsulfonyl)oxy]l-l-pyrrolidinecarboxylic
acid henylmethyl ester

When the above reaction was run using 19.7 g (89 mmol) of the (S)-isomer, the yield of the title
compound was 26.2 g.

45
(S)-3~Azido-l=pyrrolidinecarboxylic acid, phenylmethyl

ester

50 A solution of 20.5 g (72 mmol) of (R)-3-[(methylsulfonyl)oxy]-1-pyrrolidinecarboxylic acid, phenylmethy!
ester in 100 ml of dry N,N-dimethylformamide was treated with 6.5 g (0.1 mol) of sodium azide and heated
at 80° for four hours. The solvent was removed in high vacuo at 50° and the residue was partitioned
between ethyl acetate/water (250 ml each). The aqueous layer was reextracted with ethyl acetate and the
combined organic fractions were washed with water, dried (MgSO.) and evaporated in vacuo fo give 16.2 g

§5 of the title compound.
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t hen renoved in vacuo. The residue was partitioned between ethyl
acet at Bl wat er (500 m each) and the aqueous | ayer was reextracted with
ethyl acetate. The conbi ned or gg@ipQos ag£e$ Were washed with water, 35 dried
(I\/gSO4) and evaporated in vacuo to give 21.2 g of the title conpound. (5
) - 3-[ (Met hyl sul fonyl ) oxy] - 1- pyrrolidi necarboxylic acid, Dhenyl nethyl ester
40 \Wen the above reaction was run usmg 19.7 g (89 mml) of the
(S)-i Sorrr( Aziidg-l-pyrihelidinecat &cizs_phenyimethyl
(5) 3- Azi pyrrolidinecarboxylic aci d phenyl rret hyl ester 50 . A
tlon-u+—§0 59 (72 mol) of

%)13 [ (met hyl sul fonyl ) oxy] - 1- pyrrol i di necarboxylic acid, phenylneth
est er in Woen thp abevecresction WRfuResiNg |2 8r G ‘Hé°'l/v8'y the Scisomey thg yigld G’f e "*Péo 1
nmol ) ofcoppdinesiPi’fe and heated at 900 for four hours. The sol vent was
rermved in high vacuo at 50 and the residue was partitioned between ethyl

, e w th ethyl
e . et r, dried
(MyS™®) asctee'.vaporat ed in vacuo to g| ve 16. 2 g 55 of the title conmpound. 13
EP 0 304 087 Bi (C)-3-Azido-1-pyrrolidinecarboxylic acid, phenyl nethyl

ester 5 VRghudoh 6 ﬁgogvg su AR 1[dﬁ?ol|U|ﬁécgngoﬁﬂc &.dgpﬂezamm baterG 201t
S-i S%”Pt{f melh ! Wb utﬁ rféy-ﬁemi) @ UNaRYA n o Bydfoghn atrhBsphere at pressures of
(,S) - 3-49851 Pail anld YeipBraturbs '3?@’%— Vb finedtolnd. T fé@tayétw Reyroved Wy itrationseddi tei on  Of

14.7 g dobht WaB¥erhoval inlvaduodo Givd 13 glof isMtit@bdnibi@car boxyl i ¢ aci d, phenyl met hyl
ester in 200 m 15 of methanol was treated with 1.0 g of Raney-nickel and

shaken in a h drogen at nosphere at pressures of 49.5-51 psi and
t enpar at W3 g-2epyrrolidinecarhok¥liqhactd; sphenylmethydsyed by
filtrati the sol vent was renoved in vacuo to give 13 29 of the title
conpound. ( )-3-Am no-1-pYrrolidinecarboxylic aC| d, phenyl met hyl
ester When the above reaction was run using 15.1 g (6

(R) - i soneWhen the abpve| rgactign waserup juging: 195 gd%wt?haf ttzaéﬂheompr-gfhe eﬂs'}i o9 “E fitle1,

1- Di FFetQW'P%"t‘ﬁUﬁi/ A& bonyl | ami nol -1- Pyrrolidinecarboxylic acid,

phenyl methyl ester 30 To a solution of 13.7 g (60 mml) of
(S-3-am no- 1( d Cl L "hhli s8N a mxture of
50 m of 1.0% wers—added dropwi se a
sol uti on of P§S d Rt G PNy pStemn 20 mM of
t - but®anol keepi ng the terrperature beI ow 400 The

To a solution of 13.7 g (60 mmol) of (S8-3-amino-1-pyrrolidinecarboxylic acid, phenylmethyl ester in a

mixture of 59 mi of 1.0 N sodium hydroxide and 80 ml of t-butanol was added dropwise a solution of 13.1 g

(60 mmol) of di-tert-butyl dicarbonate in 20 ml of t-butanol keeping the temperature below 40°. The

35 reaction was allowed to come to room temperature over 18 hours and the t-butanol was evaporated in

vacuo. The residue was partitioned between ethyl acetate/water (260 ml of each) and the aqueous layer was

reextracted with ethyl acetate (250 ml). The combined ethyl acetate layers were washed with water, dried
(MgSO0.), filtered, and evaporated in vacuo to give 18.2 g of the title compound, mp 124-125°C. '

40 [
(R)-3=[[(1,1-Dimethylethoxy)carbonyl]amino]-1-
pyrrolidinecarboxylic acid, phenylmethyl ester

45 When the above reaction was run using 17.6 g (80 mmol) of (R)-3-amino-1-pyrrolidinecarboxylic acid,

phenyimethyl ester, the yield of the title compound was 24.8 g.

o (8)-3-[[(1,1-Dimethylethoxy)carbonyl]amino]pyrrolidine

A solution of 17.7 g (55.2 mmol) of (8)-3-{[(1,1-dimethylethoxy)carbonyl]amino]-1-pyrrolidinecarboxylic
acid, phenylmethyl ester, in 400 ml of methanol was treated with 2.0 g of 20% palladium on carbon and
shaken in an atmosphere of hydrogen at temperatures of 22-26.5* and pressures of 45-50.5 psi for one

55 hour. The solvent was removed in vacuo to give 10.1 g of the title compound.

(R)=3-[[(31,1-Dimethylethoxy)carbonyl]amino |pyrrolidine_

14



35 reaction was allowed to cone to roomtenperature over 18 hours and the
t- but dnol was evaporated in vacuo. The residue was partitioned between
ethyl acetatelwater (250 nl of‘ egplyspadz e aqueous | ayer was reextracted
with ethyl acetate (250 ml). The conbined ethyl acetate |ayers were washed
with water, dried (MgSO), filtered, and evaporated in vacuo to give 18.2 g
of the tit Wnhef @spsbovidreadtipn Wagt rib2ising 22.4 gl(F0 mmol) of (R)-3-[[(1,1-dimethylethoxy)carbonyl]-

( B) - 3- [ ( 4ndindl-1ipyratitihechrodxylicagidcrhetdmetiyl ester.rtied yidid of thertitle tambiovndoves Bd% 9! i ¢ aci d,
phenyl met hyl ester 45 When t he above reaction was run using 17.6 g (80
nmrol ) of (R)-3-am no-1-pyrrolidinecarboxylic acid, phenylnethyl ester, the

yiel d sof g -jip 1wld.7lxa§3.2fl[mgl-éﬂmethylethoxy)carbonyll

o L Y IO T SO B 600 -0 Sl 177 9

()-3-TI( 1%iﬂbﬁhbﬂg%mrm1 | @thyd] edtpyr rol i di necarboxylic acid,
phenyl net hyl ester nmet hanol was treated with 2.0 g of 20%

pal | ad? um[&

R ﬁrgr b& J ég) hak & in ,%é tﬁg&yﬁl{oﬁo P%gi&%%&&ﬁi—qﬂkou.k{eqmgg@g u ; es
r v 3{ G0 olf@
1630 e?hoﬁ "\? éﬁ%é&g ’E‘b\ao e fi%e >’§ gk%d hlléfef'?o?ﬂilnh, emgl%n@dn%g‘fn% IEP‘IJbsI;,cooled he

above f ?%ﬁtthé)gle\@@rﬁ%cfuw}:t g 1 4ihs¢

(R)-3- I met hoxy) car bonyl ]- am no] 1 -pyrrolidi necarboxylic
aci d, ph@ﬂ-ﬂd&}@&dﬂdﬁk{l ABAA1-dichéisy IetoR)éarbhyihrhifio}1 iy idis RFaBdimdroviesdinlydrosi-a3o-35

(fi )-| - CfGihoimdcaBakiic Gcibl,thyl éster 1- 01 MET YT et hoxy) car bonyT ]
am nol - 1=pyrrol rdinylT-6, 8-di fl uoro-1, 4-di hydr o- 4- oxo- 3-

0ui-N0l2p Nec avrHam Mgl abéve acdctibn was kuplusieg 156 g (50 Minal)adf dcyabapropyl-6 7 B-tiflugro(1 48lihydkoid)  of
1- cycl opoxsyduinblindcatbokylic adid) ethgl-edter) 1012 b Y5 mumol)-ob {R)-3-H (1 cdimethviethoxyacahoryleminclaci d,
et hyl espwrlidi®, $0.1)g (08 molrtielhylerhine and 100 mi of acetonitrile, the yield of the title compound was
(S)-3-[[ e384 di net hyl et hoxy) car bonyl ] am no] pyrrolidine, 8.1 g (80 mmol) of
triethylamne and 75 ml of acetonitrile was heated at reflux for 18 hours.
The reé&acti on(meU{g-mlqml.qd.mlﬁ,ilajm yels@kcqommnm/ed by

|

filtration, X\H I TE and ) nvacoto give 19.0
28 g of th REcu ] ydrond-oXow3-quinol inecarhokyLic 7-13-[[(1,1

- di net hyl et hagy aehn 1 et 7
-pyrrolldlnyll g 8- di ¥iuoro 1, 4 dlhydro 4- oxo- 3- quinol i necarboxylic acid,

ethyl "8ster, 20uon o ohloBr 48 1 Aot oG P! )
of 1 Cy oI| Rf %Ftby iflu %e %% n t m}ﬁ g‘ etrQKQsiI?ﬂ gﬁ%d‘ﬂ bf%ﬁﬁ%&&ﬁ% lic
er)&ﬁfe mv&du

=

acid, et Q. The solvent was removed in vacuo and the residue was
(R)-3-[ [ r:(e Mﬁpg% @ Wad Rriovedd/ by ftratioh, Washed 0594 s8didn® bibar Dl )
triethyl ﬁsnaiaewa?é? ndl &k ﬁralgtan eme&dﬁ@owah.simfazshe title cormound
was 23.8 g. 28 _ (Amno) -1 -pyrroli d| nyl]-1-cyclopropyl -

8-di f | uor oy
sol ution 04
(S)+ 1-cycl da , ‘ : : , AN A

rolidisyl | ¢8pd1d] 0- 1, 4- di hydr o- 4- oxo- 3- qui nol i ne carboxyllc aci d,
et hyl este of trifluoroacetic

leéha/l ester 30 A

When the above reaction was run using 19.1 g (40 mmol) of (R)-1-cyclopropyl-7-[3-{[(1,1-
dimethylethoxy)carbonyllamino]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,
45 ethyl ester, the yield of the title compound was 14.0 g.

[S-(R*,R")}-1-Cyclopropyl-7-[3-[[2-[[(1-dimethylethoxy) carbonyl]amino]-1-oxypropyljamino}-1-pyrrolidinyl}-6,
8-difluoro-1,4-dihydro-4-ox0-3-quinolinecarboxylic acid, ethyl ester

60 A solution of 8.76 g (50 mmol) of N-t-butoxy-L-alanine, 5.1 g (50 mmol) of N-methylmorpholine and 100
ml of acetonitrile was cooled to -20° and treated dropwise with 6.9 g (50 mmol) of isobutyl chloroformate
keeping the temperature below -10°. The resulting turbid mixture was stirred at -10 = 5° for one hour and
treated with a solution of 18.9 g (50 mmole) of (S)-7-[3-(amino)-1-pyrrolidinyl]-1-cyclopropy!-6,8-difiuoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid, ethyl ester, in 100 ml of methylene chioride.

55 The reaction was stirred at 0° for one hour and allowed to come to room temperature where it was
stirred for sight hours. The solvent was removed in vacuo and the residue was triturated with water. The
solid was removed by filtration, washed with water and dried in vacuo to give 25.2 g of the title compound,
mp 100-105°C.
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acid was stirred at roomtenperature for four hours. The sol vent was
renovéd in vacuo and the residue was triturated with 5% sodi um bi car bonat e.
The solid was renoved by filtragid Q% yesged 5% sodi um bicar- 35 bonate,
water and dried in vacuo to give g of the title conpound, np 227-228 *
C (R-7-[3(Am no)-I-pyrrolidi nyI | -1-cycl opropyl -6, 8-

-cycl oprOpyI 7-13-[[1(1,1 -

di et hy| etvheotyy abavebrearyibr wesirurolsing 79ya (4Oinmc ofy¥-FougxeL-glpmine, s 640 mmel) ir o- 4- o
X0 35 (| uethyiniorpbaline, &5 @l (€ mmol)altll@bUMEPhlo o,ci§(1cg (40; mwol) pb(RY7EF M- ¢ | ¢

C onpou psirralidiaylliidcyClopyopy|-88-gifiorory. 4 w !'&WDH %ﬂu heﬁ?’nﬁt%%"’ét hoxy)

car bonyPg mhéf estonitrilesediPG i ef ety @5‘]‘2“ ??y p ¥t e fitle a5 196 g.
8d|fluoro14d|hydro4ox03qumo||ne arbpx%ll I d }ﬂJ stesr 60
A sol ULM?-[&[(&Ammo-Awmp ing] 1-pyrrplidioyll-1-0y 583 ydrg -

idle acetonltrlle vvas cool ed to -20- and

treat e dose \Qnt m i . QAR Igﬁﬁgj ng the
Flh ?%;ﬁw £‘§§§3w i Eﬂiﬁﬂ R e

(S)-[- [ fuf%ﬁ v&?d?ﬁ@d% offh Rixtdiel of \@Phrdretneft (1:1). The

di hydr trBnaBthet (11) Y hncRiibEHh vadub toldM 170 @ the
met hyI mg Q{dl 631276@0-0 T e reactlon was stirred at 0- for one hour and

allowed to cone to roomtenperature where it was stirred for eight hours.

The sol[kgiis)¥as-[(E-ARRMNG bxdpropyiRARHG]- RiirokdieI-1 -efdoptopyl8@siifluaro-i d-divydrak4-wkadd wat er .

The/ £0 duilolBiarbbRAi®aRE mBsbhydrachioadel 0N, washed with water and dried in vacuo

to give 25.2 9 of the title corrpound nmp 100-105 C. 15 EP 0304087 Bl

[ R- ( R*, S*{Whenlthe Gpavearpactiqny was7ruh Risihg 26.4 [o( (80 -nuthatyeaf HRM(RESHbXxsyrleerenybfriai2dlti-no] - 1

- oxopr (qnyétﬂyamoxu)qarbmnyl]pylnq]-o+oxqi)rqpyl]a]mr©]-'epyrrolldmyl]-e 8-difluoro-1,4-dihydro-4-oxo-3-

di f I uorquinglindeacbiokyjici acid, 4ihyixestes -9 uil 1910 Whivaroptorig|ard apd: 135, mleaf gippnok dheafeldfien t he

above rteslifle icompoupdswas 184 geMm@l0R1H°Q (40 Mol ) of N-t-butoxy-L-alanine, 4.1 g

(40 mmol) of NN 5 nethylnorpholine, 5.5 g (40 mmol) of isobutyl

chl or of XemRled, 15.1 g (40 nmol) of R -7-[3- (am no)-1 -
| -6,8-difl h

Eii'r Ir gl dia l ‘ I Pii-eql %oro-‘?’é:%%@@g—ul necar bo

rrethi’f’leﬂi%'l" : H ylic.ace ot thetltle corrpound was 19.6 g.
[S-(FrR*]-7- [3 [(2 Am no-| -oxopropyl)amno]-1 -pyrrolidinyl]-1
-cycl opr opyl - 6, 8-di fl uor o- 1,4-dihydro-4-oxo-3- 10 qui nol i necarboxylic acid,
nDnOhydrPR'?LQU[Q!e(@h%ﬁﬂidéﬁhﬂ)@-ﬁ‘yﬂréﬁﬂdi‘ﬁ* L)-2f-isoindole-1,
[S-(RF OPTOPYT-7-13-112-11(L-0ar net hyl et hoxy) car pony am noj -
1- oxopr Re1_pyrrolidinyl]-6,8-difluoro-1, 4-di hydro- 4- oxo- 3- qui nol i
necar boxylic acid, ethyl ester.in 200 mM of ethanol and 100 mM of 1.0 M
hydrochl oric acid was heated at reflux for four hours. The solvent 15 was
resoved i Mo ¥3Gpensivn bf BOR GE Fintdl)@f (@xs-pheniimethglisengidratypyrrolidd@[Syhthoonamumi, 36.ur e  of
et hagol gazt (nass)), (dl8 §) (50 Trimel) sud | phitlalivie, 1&gyl nol)f of | tiphertylpbesphing gt D0 of
et hanol teieshjefuréril wés) added, [ieapwiseich shiutiendofi 88 g #&dummelpofcdiaty! azpdiga Xﬂﬁtetah@w‘l tl e
Conpounempengurd, JTe fedClion we: stifred foRIS IPyis-aid {he sgiyent wagirgfenved m&ayg E'}Ziﬂﬁﬁ'??o -

20 GhiG.

- pyr r ol itiateg [Wjth thercand (theysolishyds-remaysdi by filtission and, chramategraphsd Yerck-
qui nol i 248¢80 testy pliing pith ghlo Hipcgtatel (80:20) Frapinap, WP'Hé°'&BERFebaP%’a‘E‘tt|“B i™¥as run
Usi ngs 1eromaleoraplly sAsheyaporged i togivp112.1 90,109 H9re8mPUNG_ [ 3- [ [ 2- [ [ ( 1-

dlnethylethoxyécarbonylIan1no] 1 - oxopr opyl ] am no} 1
- pyrrol di hydr o- 4- oxo- 3-

A solution of 30.6 g (0.1 mol) of [R}-2-[1-(phenylmethyl)-3-pyrrolidinyl]-1H-isoindole-1, 3(2H)-dione in

50 300 ml of methanol was treated with 6.4 g (0.2 mol) of hydrazine. The reaction was stirred at room

temperature for 18 hours and treated with 12.5 mi (0.15 mol) of concentrated hydrochloric acid. The solid

was removed by filtration; the precipitate was washed with ethanol and the filtrate evaporated in vacuo. The

residue was dissolved in water, made basic with 20% sodium hydroxide saturated with sodium chloride and

extracted with ether (3 x 250 ml). The combined ether layers were washed with saturated sodium chloride

56 solution, dried (MgS0s), filtered and evaporated in vacuo. The residue was distilled in high vacuo to give
14.4 g of the titte compound, bp 86-87*/0.15 mm.
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qui nol i necarboxylic acid, ethyl ester, 60 Ml of 1.0 M hydrochloric acid and

125 mf of ethanol, the yield of 25 the title corrpound was 10.4 g, np

210-214 0 C. Exarrpl e 3 [R(R*, S*E;n[ﬁh@-,gm no-

- 0X0- 3- phenyl propyl )am no] -1 -pyrrolidinyl]

-cycl opropyl -6-fluoro-1, 4-di hydro- 30 oxo-1, 8-napht hyri di ne-3-carboxylic

aci d. [F{#(a-:s*)i-h.mahmwymdxb&l[ua(phsnmwthyompdmdihyl)ammletmmdmnéc 1, agd  1.1-

3(2H) - di @menylénydestaispensi on of 8.9 g (50 nmol ) of

(S) -i - phenyl net hyl - 3- hydr oxypyrrol i di ne[ Synth. Commun., 15, 40 587 (1985)],

g (50 wmrsoltionak 19B HEN inmpliief, N-tidtoky-frpiiepPaleningl §-1 @50 mppihef Aymeiaesphole and

166 ms odindt 190 mal Fof cheasénitriley wasaeoledctd 20 ehdoisied @lropyise; mtw#cﬂw(fisfm@')s“q ngbs'@)'

mol ) of chitrakaringtp keeping thederreselureialow:rl 0 JbmTepulling &yrbid (rpdure was

stirred engrhourgnd geatast withe solytionseh BB{P0 el PR @B”V'ﬁ‘%‘ﬂ ?JBV"°

tritur at @d@cepnitie. J!\ﬁ@@ctawawéedsﬁp’ @f«/&%hgub \7&93"*’ % A ne i
©

gﬂlr gpg‘; gg’”%ﬁ'g&j @%;%‘IU“P é%r'; or We§ ‘%gg?do‘ﬁ WS i oé@guédﬁ%ase ee"
s
p

| ayer 45ﬂé’-ﬁﬁ‘—’8 H’y 8(7'5 89ated|n vacuo to give 121gof thetltle
conpound, | - * %cué%%ﬁué?ﬁhd&fylé%r6 g (0.1
mol ) of TRF ' - di one

in 50,300 T2’i‘éi 5o MRS bR hdhyife |-Q-o(<@2—ﬂ1 (Eﬁénbln@fhﬂhﬂﬂirr’wdufw« The
Feact 6, Wsc’mmw g gt ﬁdéﬁ%fﬁwﬁm %ﬂyl& olhgHol asPifudtoi WRRH ©Ch b 20, 12. 5
m (0. 15 Sm a‘F&HW h‘él%‘i‘l@rda MEFgeE simdphéie @Girétsurdd vt 32663 .4lpshas teraparat@es by
filtrati efma 0i2f6- R €8 hddisl PeTatbyst was FoRdvedVyfifiraiin AN DL seivet wdseerfidvbd Inabaro to
evapor at gih 1er3glammea'dh®odirﬂ5| due was di ssolved in water, made basic with
20% segli um hydr oxi de saturated with sodiumchloride and extracted with

et her ( 3[RYRZS)}1:Cydlopropipler-[B-{Ie-i{1 1 ediinetitylothoxy) agrbongllaminok1-oxeinirdnwipraphilaminolt-pire d
sodi um celidnilédudse1 .8 dihydra-eoxo-1draphihyfitinesErarboxylic Beikr ed and evaporat ed in
vacuo. The residue was distilled in high vacuo to give 14.4 g of the title
conpound, b\psuseersipn/cm 1145 50 mmeipop) 7 yg)lgroﬂg:ycltmropyl-G-ﬂuoroJ 4-d|hydro-4—oxo-1 ,8-naph-
[ R- ( R'es Sthy! 1392(5%505‘0‘29‘[ [RAR rli’gr? X2y 'PY'&"?'EM') PFami no
] et hyl ] c%f:@epm% fHaee@grt fg%f:{% ﬂeﬂy' e%qfﬂé@ P ?t"é'? |%9I @ov Y (50
rrm)l) of derexyery! i ne
5 and 10gthypreghloddesn I’ﬁa?'\e I‘”éh\i%m' P'@?ogﬂ ﬂ Ejhé 'OPW SE i t h
I?@'g |n§ fAiure bel ow

6.9 g grs@"qs?ﬁt)la}‘ Bterinas BB GRNPM AR BUIO
-10-. E ] X 5*1f0r one hour and
treated w t£ r D amino

[R] - 1- ( pheDybyeEbYiHiavay infB IO o1 1-965ﬂ1nbr0f-1@49-mwdrd-e§-The

reaction was_SiI L Or_ gedto come to room
terrpergtur o A . F— Fs==The sol vent was renoved

i n vacuo and the resi due was partltloned betvveen io ethyl acetate and

wat er. The Pkgdidh Gof | 136§ @R T SH FR-(Rish i -wyelopropyl-ZH3-[ERei({, MymaMHYlgthdxy)careameitl and
evapor at gdiné}-owé-8-gRonliprogyilxRind}-A-pyrradinyi}-6-fluerot1 j4tdihgdro-dwrm B dapthyridine-3-carboxylic

[ Rd R, S) heid, hodme oty1.oret iiygtoctilorioadid 2nd (@ plyat rethbrioti wasyheptod at refidxdortityed bews dhe ¢

aci d, «, seldiomwasmitbred thydugtes titer glass pad to charify@hdithp eeivent remdved inva¢uRO Therresidue GfPs

[ R- ( RF, Syriturdte withe10p| miedf egiandletoer d1:D)- gngl The poid ps ramovsd by Btragion- rAfipr washigg yith

ani no] et kiparotaiieh 7 80 mki:tl and ether, the salid wes drie i vasug tegivp 102 @0f the tife compordnol
was treame@1§RENC1. 0 g of 20% pal | adi um on carbon and shaken in a hydrogen
at nosphere at pressures of 32.5-53.4 psi and tenperatures of 23.0-27.5 *

for 18 hours. The catal yst was renoved by filtration and the sol vent was

removed i n[SadBd Rk Joi R 36] 23-Amitios+ heokorBepbemydpropyl Jamino] -
1-pyrrolidinyl]-1-cyclopropyl=-6-fluoro-1,4-dihydro-

4-oxo-1, 8-naghthxridine-3-carboxylic acid, (33)

When the above sequence of reactions outlined for Example 3 was carried out using (R)-1-phenyl-
methyl-3-hydroxypyrrolidine, the title compound was achieved, mp 21 10-214°.
Using the same sequence of reactions and substituting N-t-butoxy-D-phenylalanine the final products
s5 having the [R-(R",R"]-(3b) and [S-(R",S"}(3c) configurations were achieved.
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- 20 [R- (R, §)]-1-Cyclopropyl-7-[3-[[2-[[(1, 1-di nethyl et hoxy)

car bon‘yl ] am no] - 1- oxo- 3- phenyl propyl ] am no] - 1- pyr -
rolidinyl]-6-fluoro-1,4,di hydroElflogwog,& napht hyri di ne- 3-carboxylic acid A
suspension of 14.1 g (50 nmol)

7-chl oro- 1- cycl opr opyl - 8- quoro 1 4- di hydr o- 4- oxo- 1, 8- naph- 25

t hyri digagmpls £ar boxylic acid, 18.3 g (55 mmol ) of

[R-(R*, S*]-[I - phenyl net hyl - 2ox0- 2- [ (3-pyrrol di nyl)am no] - eth carbam c

aci d 1,7q3-{liermeriroyi-aypnopyl)ainofmethyll-8-nfbthyl-{-gyrrollinyib1 -pyciopropyl-B-iltdier] 4r 41999~ 200
of _aceti@naphthyridineheartiorylic edd mbnohyskdchigrideor  f our hours. The sol vent was

rennved in vacuo and the residue was dlssol¥ed I n nmet hyl ene, chlorlde and
‘ id R "='

g of the t|tIe co

R- (R*, S*4 golutiop of 14
[1 pyter dY"P?]?ﬁ I( om 'i/&fl o F%ﬁo'g?g‘d

II%?ry acetonitrile was treated
erature for one hour and gas

Vi €0 Ied ro perature and
of [R AL "{ rﬁ wﬁw %rg%%: oo
_ uy r 18 Frid Q&lbé
am noj - gamc Iayer was separated, washed with water, drued

- pyr Jgol gg@ f J fOJ(ﬁ?QW§ h OB camssuRaPt hyr'i di ne- 3- car boxyl i ¢
aci d5 (8' n}( 4 (5 MI v uochvorlceamd ar?d %50 m of ethanol was heated at

ref | ux . tjIRREmBRIEDyrroidify)hethyRMInbla-GBethicartainict &1dp t1-diffetyigiyl sl bex- gl ass
pad to isdmbrsiin € solvent renoved ITn vacuo. The residue was triturated
with 100 m of ethanol/ether (1:1) and the solid was renmoved by filtration.
AfL€sp WashisomtioM sfhesat haeis mmio)eof [{-Fhethyl2A[(Fnethyl-1Xphamiinatiy-8myrrdiitieygethyiti was
dri ed iaminoh-osdethgicarbantic adid, A,1ginadthyletng! éster inc400 amiyeh methanohpastieated Wiih 80 g/df
[ S- ( R*,28%) pallad(udr dnbarkan aral-shakex in-Chydiegenydimoesoleye at)temperaves of 22-26° and pressures
1- pyr r oif 487834 Ipsil forc3G hoys. Jhy lcat@yst Mg@reomogeuhydmquwrtbmugh celite and the filtrate was
4- 0x0- Jevaporatedirt Vagud tol oive 17 g efthedilg Ferepounglei d,  (1a) When the above sequence
of r#actions outli ned for Exanpl e 3 was carrled out usi ng R

met hy| -ZA34HPdKhidimothylel asonyijaminol-1-gxypropylismipaimethyli-S.metnyls1-)

Usi ng tayeloniopyif-tus wﬂ.ﬂmﬂwdmﬂ-oxq.;ﬂ-nammndmm h@gliq acit
I

N-t - but ox - hen | % ne f 1! na odu u ad, ]

and Sec(ar og‘]iT F}/ f %q;mﬁ _%_‘ -3-pvfro nﬁf ]- 0X00 |]-

|58 L - |me Ietﬂ J e nitrile was

- pyr ro “@i rofius for h %anv ’m v re |d93(9as partltloned between
8- nap = c aC|d nono

[ 1- Met hy Jf% wa;heé D«hﬁﬂé&&”&kﬁgﬂaﬂs&x QWJVQAol'ﬂder Wcuo to give 2.1 g of the
rret hyd ]{mm: doxoet hyl ] carbam c aci - dinmethyTethyl ester (mxture

|soners solutlon of 14.1 g (75 nmol e) of t-butoxycarbonyl-L-al anine
' n 135 [@f-Arﬂlﬁdﬁ-a@ﬁbmbrﬁuﬁd]h&hwmxétﬂyeabﬁdndl@l]-\ucy&lbpaoayls-ﬂgorén-dmmb -oxrf:
1, 1' - caf, BaEpRthgfidinerachamotyfic adkd radnbhyBiothidride gnidtire bidsumetsenper at ure for one hour
angd/ gas evolution had ceased, the reaction m xture was heated at 60 * for
one our aAGosperdiohof 2.6094.49 mmp)aofatlsrﬁ@-[[almﬁdimethylethoxy)carbonyl]amino]-1-oxypropyl]amino]—
methyl]-3-methyl-1-pyrrolidinyi]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1 ,8-naphthyridine-3-carboxylic
acid, 1,1-dimethylethy! ester in 50 mi of ethanol and 50 mi of 1.0 M hydrochloric acid was heated at reflux
for three hours. The resulting solution was filtered through a fiber glass pad to clarify and the solvent was
removed in vacuo. The residue was triturated with ethanol/ether (30 ml each) and the solid was removed by
45 filtration, washed with ethanol/ether (1:1), ether and drled in_vacuo to give 1.7 g of the title compound, mp
270-272°.
Using the sequence of reactions outlined in Example 4, the following compounds were prepared: 7-[3-[[-
(2-Amino-1-oxopropyl)amino]methyl}-3-methy!-1-pyrrolidinyi}-1-cyclopropyl-8,8-difiuoro-1 ,4-dihydro-4-oxo-3-
_ quinolinecarboxylic acid monohydrochloride, (4a);
50 7-[3-[[(2-Amino-1-oxopropyl)amino}methyl]-3-methyl-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1 4-dihydro-4-
oxo-3-quinolinecarboxylic acid monohydrochioride, mp 233-235°, (4b), and
5-Amino-7-[3-[[(2-amino-1-oxopropyl)amino]methyl}-3-methyi-1-pyrrolidinyl]-1 -cyclopropyl-6 8-difluoro-
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid monohydrochloride, (4c).
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treated with 14.2 g (70 mmol) of
3imet Hyl -i - (phenyl net hyl ) - 3- pyrrol i di nenet hanami ne. The reaction m xture
was stirred at room tenperature &plg 303 gagPw1S and the solvent was renoved in
vacuo. The residue was partitioned between ethyl acetate/water and the
organi c | ayer was separated, washed with water, dried 15 (MySO™), and
evapor at g@gmpB svacuo to give 23.9 g of the titIe conpound.

[ 1- Met hyl -2-[[ (3- et hyl - 3-pyrrolidinyl)mnmethyl]am no]-2-oxoethyl carbam c
aci d, 1, H-3eizreidvyl-eqprody)asitcin-pyrolidinylltieyelopydpylésfivanort hdihydyo-4ro-1.8-naphthyidingt | on
of 23.1 8cdribokylie acivimionohgdrochloride.

[I/rretshyl 2- [[(3 rret hyI-I (phenyl met hyI) 3

#hn carbon and shaken |n a

hydrogen atrros ere at te ratus an __
psi for 2. nlge | orp q"'% n?& H X:cﬁ,n and
t he fi"ft Faa'? m ° g,, tm AaE

eJa?oja , %t Fe%PBP nd.
25 7-[ 3 i y‘mo lﬁ §am| as removed in vacuo and the

- OXypr Op es Iorlgy ' ﬁl\é ahlc layer was separated, washed
CyCl opr OQX wa rlgl é\}a | vmt’o |v§2'a%mmhgl‘{d QpSind- car boxyl'ic acid
m Xt Soner SO ut

7-chl of 07-35 @&J\.ﬁbomwrbpyﬁarﬁ hdj@rppnol.d.ﬁlyr]dtéwsk@yﬂe mraﬂhrdﬁw&ankwv%ébhmwﬁw 30

car boxyl %ar@&rﬂ -acid ﬂfbﬁog?drbéﬁloﬁdg KQ_IMLhr%e & isomers).
[ 1- met hyl=2- -nmet hyl =3=pyrrol 1 dinyl)nmet hyl ] am no] - 2- oxoet hyl ] - carbam c

acid, 1,1-qi srphgibeiohgl & $4.mmol).oB 18ydichlopaiFvelBII2-{I1,1tdinmetttylothog/darbenydiarding}0-
of...ac eb 0BkyblopylIemnGs -pyeélidiag]}-@uoroati4-dihydiodroxt-h8-e@hthwridine-3-cathexylico lagie nimbduess of
renoved isomars)dne mhuth 628 mi etetishne anh@5 plof 1 0tM bydendhidristagid was h@temat reﬂre feriivor i de
and wat ehoursT liee splufjemwas filtergdbthroughea fitms gless pad torrlayibrtand theéP'V@dWﬁ\r%

evapor at b esidusawasdriturated) iwite ethanbliethen (25t miceagy and the| selidcwagyernevad by ﬁ't’at'°" Aftor

7- [ 3- [ [ ( rashing with ethareV@ypr oayle)harnenﬁmtm- dlerreq'wnhelﬂﬂﬂ [S9PPUN] Weshlt g

- cycl dpr 8AA24 8. | uor o- 1, 4- di hydr o- 4- ox hthyri di ne- 3- carhoxyl ic
aci d monohy4 WB@ﬁIsBCI"P'EP@ °t’r??‘5!‘?’l§r°é“"&?f’ in %WB'P§ t"‘ilfﬁ'b ng Q{X%"#Efgﬁ‘ﬁf'ﬁo 2.6 g
( 4.9 mml (2-Am|nlo- -oxypropyl)amino}-1-pyrrolidinyl]-1-cy: opropy|-6 8-difluoro- ro-4-0x0-3-

C
13 l[[[ﬁ“%;"f”? e "Bf"@.}’g@ %. ; 1erc.LpropyP&J.u-.,m:starR,drae.yoxLam nol -
_cycl r8‘[5 n ¢ _ t “ °’ 218' 215 OBl | L k. aci d,
11 ol ey %&y}‘é 22.?“ o8 @m Iorl iuaﬁ?(ﬁe oBibyBlel ugfowdmgar%l;.ggohl cid,
acid was re Por three ours resultrng squtron was

filteredg ;Ap,Lg woh a fiber gI ass pad to clarrfy and the sol vent was renoved
in vagy e residue was triturated with ethanol/ether (30 m each) and

the s ol I d Wiihg VEHBRY Sdinbidtio of dhirdl binidb &l and@gididine\éidd chein RAdMBdMeR, rerfollpding.) |,
et her angdyaples Werb Prepasd withitab igdicatdd bterbo-gheistry laing thé previausiydestrisbd reumes?270- 272"
Usi ng t he se@y@hiicacafl)ammoEt-pyartiRingiitdytio@abyi-8fiuavoctvpditeydrb:4-dxir8-qfindlihesavboaglic

C e oundscidydiochiorap 8).aap 208-2fBC. [ - (2- Ami no- 1

- oxopropy| ) 72sAEeAmin: Rgbjro@asiodipéthyll-3-meghyl- bbyrlidiny - -J::yclopropyl-e-ﬂuorod ,A-dihydro-4-

- cycl opr oyl 8-GapBhyiidine-Broarboxglic4cid hydpathloride-(Dxrop &70-241Gol i necar boxyl ic acid
monohydr oc HREY.$e, ang AL)(R'R9b7-13-(2-Apirjogt- Pr(rqnvmwi-pvrrohdmvlhfvclopropvw-ﬂuoro-1 4

- oxopr opyihydieri-oxs 1rﬁa"!ah b "d'Be'?rﬁ%f lic gcid pyerqchipridg i@am

- cycl opr opyRiEFho#- ino-159%XERrany Tﬂ“?ﬂl‘l‘ pré’Jf ?VHJWF'?REW’%Q difiuoro-

h ddrrirhmfp- xo-w'@mcazw"c o Vdf°3Her'ds

n‘g)r(l glp?,ﬂg};ﬁ :5%;[’5 :H] I&g’ o e r ni -_-C : é?dg )?rr;ﬁ\gil? rrr%rimJI] 1-cyclz):ropy:|96 31;dlf|u0|’0-
- cycl opr ¢ AT nsIe) STRE R
m)nohydr ro 4-oxo- hthyrr me-anrI(:ixy ic :9 ?Wo o (_), nrp 268'2‘}7}) g ’

50 7-[3-[(Ammoacetyl)ammo]- -pyrrolidinyl}-1-cyclopropy!-6,8-difluoro-1,4-dihydro-4-oxo-3-
quinolinscarboxylic acid hydrochloride (12), mp 273-274°C.
5-Amino-7-[3-[[(aminoacetyl)amino}methyl]}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6,8-difluoro-1,4-
dihydro-4-ox0-3-quinolinecarboxylic acid hydrochloride (13), mp 271-273°C.
7-[3-[[(2-Amino-1-ox0-3-phenylpropyl)amino]methyl}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6,8-difluoro-
56 1,4-dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride (14), mp 268-270°C.
[S-(R*,R%)}-7-[3-[(2-Amino-1-oxopropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-
1,8-naphthyridine-3-carboxylic acid, hydrochloride (15), mp 210-213°C.
[R-(R%SY]- and [S-(R*R"}7-{3-[(2-Amino-1-oxopropyl)amino}-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-
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Example 5 7-[3-[(2- Am no-1 -oxypropyl )amno]-1 -pyrrolidinyl]-1
-cyclopropyl 6-fl uoro- 1, 4-di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3-carboxylic
aci d nonohydrochl oride. 6 EP 0 304

1-Cyclopropyl -7-[3-[[2-[[(1, 1-di et hyI et hoxy)carbonyl]

am no- 1- oxypropyl jam no] - 1- pyrrolidi nyl]-6-fluoro-1,

4- di hy dsigdré-4@x3-duirtblineegibtixilig ratid hyveocBleriar(18) mpl 418-220cCd (i xture of isomers) A
sol uti on Df3- [ﬂArﬂn@c(M)aﬁmoﬂmih)l]—@hethyl— -pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-

7- chl orquindlinecacbbxyfic axjshyd@chidride mp-287-289dChy dr 0- 4- oxo- 1, 8- napht hyri di ne- 3- 10
carboxyl i BR-(BE, and. [3-(R),RYB-AminaHI3)ll(2amino-1-oxo-3- -phenylpropyljamino]methyl}-3-methyl-1-pyr-

[ = met hgliidingl}-beyslopropy-8.8-gijluaras? 4-dih marwwmgﬂbwm #rigfygroghiqrige 91,7>1mp 223-

di et hﬁét‘h | ester mol ) of triethylamne and, 70

acet oni t r71 Iaél(ewesoaﬁ%ﬁla@molaﬁh\("b%wawlﬂ (s "Q"ﬂ?‘é'é’ 6' Va%fd“‘i’?ﬂsﬁ'd'g‘(q“fm 1:& room

e ol e WD Uk o ro
\tN:gp ear1t % clop r'fg] i 7 'PP&' go- c ! rg}:'t:" 8eg\al {rn%Jn Igz ' \l/J\/gs
Zegagaf)fe ‘M T% E@" FAEglC iEl 0 % d:"% émﬁmﬁ Fiih l”iqpl?ﬁ Hﬂyl j.0 give
in i 31[1%,,40,5 ﬂd%mm hyri di ne-

(i L réthilo dg‘(gﬁj) lMpeze? 79 gomers) "A suspensi on of

1-C
-pyrroli d
3 car b h a:“ 9
i— E2 -amino- 1-oxopropy|)ammo]-1 -pyrrolidinyl]-1-cyclopropy!-6,8-difluoro-1,4-
1 cycl Qﬂfy@rmﬂox 3 u?noi..{ arbdx{iib-adic Y diehIBade i GpyR8 280P@ny | ] am no] - 1- 20

oXypr opy! |reg,mR- dnd [S-(R"S"1-7-[3-I[(2-Amino-1-0xo-3-phenylpropyl)amino]methyl]-3-methyl-1-pyrrolidinyl}-

- Py 1 Ol 1-fioprbgyt-EtidotouiOt-ditrydirodi-chlo-Ng-Asphthdriding -chrbOey e péid Mydrochionids 23y amp ase: i c

acid (mexgigire of isomers) in a mxture of 25 m of ethanol and 25 m of 1.0

M-y gr oc hiseRi,R)}-and (R(R%SY]-RE3d(2AMisd-1-00e73lphanyfpapyljaminolrethyid3-mthy-1syirelidingh1-was

filter egclodrpytayivom-1{4-dirydrogoas 18-paptithyriginei3marbéxylicaacid t ivdroghidride n@4nanp r1édroved

I n vacu®3*Ghe residue was triturated with ethanol/ether (25 m each) and

the sol i dIRABSS)H-erane el-(BYRFI-BY(@Aminori: OXW?Wvlnmﬁﬁmiz‘%nPVW" t‘Wa*rRXF'P@?RY

(1: 1), fuerpd4-dimdfo-doxd- naiph#hxrlamrarcarbw'cwlé hyprephlofided29).imA Wed ¥%ound was 1.5
ng§ 26 PREIhgand [B(R, dg'l(?ﬂ@'"g'é ?fE'??"t!PWVB%TE'qu6r'?¥"‘t§ﬂl'['¥'1"rf‘éf€f°ﬂf?f’y|£<%\rrpl e

_SOX;Bre(ggfgg%\g;ﬂ@Ie ﬁ s ?‘8—7- ( A%%ﬂ%::;?:g l)amt gﬁeﬂﬁf?me&ny” -pyrrolidinyl]-1-
LR

cycl o rines ing: 5?’3° o %}fﬁ%@‘%ﬁ%x&. liryif
rmnoer,,_ uo i |WJ|%- i&ﬁ Yyly
aﬁlygoalg: I e"'ﬂji; ' Eq @;‘jdh & o (%-hl : 3 bg; é et?’-{n rofiny -
5- Ami noé;'l '; [' (! rtadh ) ny (1,p EH% p.y F&-mgron}ﬁl:d’lﬁﬂiﬂo Ilh—néphthyndme 3

- cycl oRLRABYtc Sui E?th 6){"'(9‘[ G foplopyotyd-iLe-dsi d
mnoﬁy%vﬁ&hbﬂﬁéxﬂﬁmmﬁﬁ Iﬁ’ B-fider E&@ﬂﬁhiﬂolﬁe&ﬁo N@gidV AydrdehiBride

nbi nag)ans1gef1esdy. r al am no aci s an pyrrol i di ne side chain enantioners,

t he f ol T Opi-RESX aep | (89 WOF B3R Ao A bxor-bitenyirBpyl)aminalapgeblisingF tesycloprepyi-&:t 1 y
usi ng tfderof 4esihydro-aoyo-Squirdlineteeisbxylio aéie Bydrothipritie (325 mpniez2eot ¢l ) ami no] - 1
- rol i diraatsYk and [S-(R",R%]-1-Cyclopropyl-7-[3-[(2,6-diamino-1-oxohexyl)amino}-1-pyrrolidinyi]-6-fluoro-
- CY Coo pir;4aqityidroat-dxb-11,8nephihydidinei ropddpxyliclacishdihBrochidride (3B)nwe 425:8R4¢-i ¢ aci d
hydr ochl oBb-Adino763-{(amippac@Bargingl-1:pyw@lidinyll-1-cycloprory8.3-fifluRrol:A-dilydfo-4-oxo-3-
- oxopr apipplinegerbavfieredicipidioctdoride38ly| - 1 - pyrrolidinyl]-1 :
-cycl opropyl - 6-fl uoro-1, 4-di hydro-4- oxo-1, 8-napht hyri di ne-3-carboxylic
aci dﬁhﬁ?'e'@hl oride (7), nmp 270-272 * C. [R(RF,S)]- and
[S-(RFR)]-7-[3-[(2-Am nho oxopr opyl ) am no] - 1- pyrroi di nyl - 1- cycl opropyl - 6-f
| uor o- 1'? B‘Jf;' H?fﬂl?fﬂf%ai 8- napht hyri di ne- 3- carboxylic acid hydrochl ori de
(8), nmp 198- 200 *C [R(FRR]- .and
[S-(R S)]-7-[3-[(2- Ami no- 1- oxopr
8- di IOI uoro- 4s 1, 4-di hydro- BiOoXgs
(9), nmp 190-193 *C, [R(R*,S)-
[S-(R*, R R7-[ 3-[ (2- Am no- 1- 0x0
, 8-di fluoro- 1, 4-di hydro- 4- 0%0- 3-Qui
(10), nmp 200-202 * C. [R(RFR)I]- an
[S- (8BS )]-7-[3-[(2- Am no- 1- oxopr opyl )a]rri no] - 1- pyrrolidinyl]-1-cycl opropyl -
-fluoro-1, 4-

wherein X is N, CH, CF, CCIl, CCFsz, CORz, or CNRzRs;

Y is H, F, NHz, or OR;

m no- 1- pyrrolidinyl]-1-cycl opropyl -
COpRcar boxylic acid hydrochlori de

1 noj - 1- pS/n'ol I di nyl]-1-cycl opropyl -
Q;)I i necar boxylic acid hydrochl oride



di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3-carboxylic acid hydrochloride (II)y,~mp

T st an vl ety oromn o AT i

hydr o- 4- oxo- 3- qui nol i necar boxylic acid hydrochl ori de (12

5- Am no-7-[3-[[ (am noacetyl ) am nol net hyl ] -3-net hyl -1 pyrrol idinyl]-1

- cy c|dingtro@oke-SqBnatinechroaxy k- atid ydradhlevidir (#8) Amp&18-230 Hui nol i necar boxyl i ¢ acid

hydr oc ht-{s{l{arein¢at@yljamingln@ihyl-3-F@thyict: PW°|[dI9¥|[ [wbp(ﬁP\f'ré f'*_{°'°'1 *d'hyd’°'4'°"°'3

- OX oqamginecnsblom aid hydrechieridaem thyl -1 rrol 4

-cycl ogiPo( VHeang- I§T('F 1RO)b$-oming Z-[3l ‘—3'61" (9?“153 epe )3}! ﬂ( dg%‘%xﬂal c acid
|1 YESRIT®

hydr ael -gecloprpayl-6, Wugswwmw inofigepgriyoxylic aci
12§3fﬁ§6 __?rfn"ieé'%wl igojmet S boVear &v"a oYt Y Y BoXy | i ¢
aci d,"¥ -:P-Fﬁ oichd j;ydrﬁglo %g )Eﬁﬁ.n thy thyl-1-pyrrolldmy|]-

[ S, Nl vy 10 Ry, e%aFﬂo |6r ), ip a8 g fil. @propyl 6-
fl Uoﬁs‘gy?n_" e .és PSSl 6 %&g bfdn reawa ntﬁMé 3-Maeyi Bgrranbing- aci d
hydr achtokbslfe ZE?}B. Emy linecarboxylic acid hydrochloride (20), mp 195-198°C.

7-[3-1 (Fgﬁ‘ -%&ﬁmblﬂla-ﬂk-%% obylRmIKBE Pphrolikiiny Py-EfchoroBy BBk fludro-1,4-

- CW'dﬂ{%QWclxo -8qlihdhRdcarbanylic &éidy éhioﬁdé)emr mp 26p27aet.l necar boxyl i ¢ acid

hygkr oc ek, R}-5-Amho253-4(B2Qind-1-oxoptobylfaminGF )-dyrroliingll]-1-cyclopropyi-6,8-difiuoro-1,4-

[ S ( Riihy¥o)4lox5-s-AihdRecarbbxytid dc(dhyarbthiutidel 22)xmp 8283830 nG.| pr opyl ) ani nol met hyl ] - 3- me
thyl - 1- jureR$- and [S-(R".S")}-7-[3-{[(2-Amino-1-oxo-3-phenylpropyljamino]methyl}-3-methyl-1-pyrrofidinyl}-

rol i di-eygiogregiyl-6-ukan4-difnydro-60x0-1ckiriaphiinyridinet 3-carteticylip chcisl- Bydeebjoritle (@ 9 A¥ar boxy|
i c acigd*@qydrochloride (17), nmp 223- 225 - C:

7- §03- [ [ (SAAT.AiFeane R(R) SO¥ 1 (raming1ioxs3-phenyigrprydaroipaimetoy ik damet }-Pifm"d'"vﬂ -1-

- cycl ayporseny}-6-Buotot ] ﬁ@hxﬁr%*%@ﬂieﬂ‘fdﬁ'uﬂqlﬂ%’bf%c %M’WP& G d2%- BBy Pyl i ¢

&

aci d Wyt¥-ochl ori de 8 297 300 * C. R -8 |

)[/rS; éﬁﬁg%[ﬂ sr'zdr @d 8-naphthyr|dme-3 car oxyh§ acucréy @3\%@) r‘%%%ﬂgm OD?p*EGE hyl-1-p
- c¥fcl t@fﬁn 3)_1_4_')]'63@ [‘%fg lﬂ)&? [@Q{n c|d oré?w mlno 1~ grmhd E§A1 %cl%?{opxl &y
hydro 3{ m, )a fothyl}-3-methyl-1- yrrolldmyl -1-

ol | QRGP “° (%\ 01 6‘x 'E o Sl e ]Dwf Fhocyl
roli as - ot PPrdiidigRI- 00Xyl | C
acid { P ZRL aa.h {Zd ydrdmo b ﬂa&%:c;@o (ﬁﬂyﬂ%cl?lfr%? .no-7-[ 3-[ (2-ami no- 1

- OXOPF ORY[Rh&Hfl NOland. - R:{FF B F 6L Amirdo- T%ﬁrbm&ﬁiﬁmlnetﬁylﬁi- thy 0Py olidingH-1-

di hy déyerogoXEaidrdtti-BiR)dr U SaiakuikMInbsarbawicladiy Ki@endrias (29 (21), np 267-272 *

C. s’ 7.3{(Rnihd3etyflamimol¥ipyioiidinyil-B-cidopropyrienitord-1.4aihgdic-opyd- 1) Gmephibyritline-3-

- PYT T &akdosdii8 kil -hidroshgideOpa)Omp 15616 0 [A-@6SY)- dbd 48-(R",R")-1-Cyclopropyl-7-{3-[(2,6-dia-

di bsydmmo%mnacyﬁarqmmw«anamraammhlwumdm@ohgfaqmmmewbmhc( 201 | hydrpchig@le 230 *

C. [ Rs{)Rhp Rsoy192atid

[ S- (R, SR8} 3anfl [ (SARWGNI-AdS-K2-Aymivo-Boxe ngwrmﬁ nmommytcyclmw - 1- pyr

roli dﬂmp{-1].4-d|hydro-4 oxo-3-quinolinecarboxylic acid hydrochlonde (32), mp 197-200°C.

1- cycl off-tPHeE 6antl| (BFORU1Lydpprgryt-Gl3ACfsdipminog-qx h‘t”ﬂ?&"f’ﬂ‘?’/@'@'"&'&?’ﬂ%l iC

ackd hg,-ghmq—@pr@enaplggmdmwcqmnc gdmy@chrond ), mp dw(& 4

[ R( Fr , S®yynine-7-{8(pmipoacetiyfiaminol i-pyrglidiny i rsRrmPeifrdiuerei &y ?ﬂ?lo}o'g net hyl - 1- py

rroli %HII‘H ]:arlj_oxyllc acid hydrochloride (34).

cycl ogrg'g%/l -6-fluoro-1, 4-di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3-carboxylic acid

hy 9{0 RIS i de (24), nmp 190- 193 * C. [R[R*,S*]- and

[ S{F - 0X0- 3- phenyl propyl ) am no] - 1- pyrrol i dinyl]-1-cycl

oprop‘l '%mm %’ungr%t%iﬁ%uéah dr 0- 4- oxo- 1, 8- napht hyri di ne- 3-carboxylic acid

hydr ochl oride (25), np 108 110 *C 45 [R-(R*,S)]- and

[S (R, R]}7-[3-[(2- Am no-1 - oxo 3 penyl pr opyl ) ami no] - 1- pyrrolidinyl]-1-cyc

| ogy opyl -6, 8- difluoro-1, 4-BRR s 0.4 Q¥ ui nol i necarboxylic acid

hydrochl ori de (26), mp 217- 218 j [RR. RI- (yyand
iy Y1 - 3- met hyl -

-pyrrolldlnyl] 1 -
cycl opropyl - 6-fl uoro-1, 4-di hydro 4- ®io 1, 8- napht hyri di ne- 3- car boxyl i c acid
hyds ochl ori de (27).

wherein X is N, CH, CF, CCl, CCFs, COR2, or CNRzRs;
Y is H, F, NHz, or ORz;
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R, S)]-7-[3-[[(2-Ami no-1
- oxopropyl ) am no] net hyl ] - thyl-1 -pyrrolidinyl]-1 -

cycl opropyl -6, 8-di fluo di h qU|noI|necarbo ! l

oyel opropyl 6. 801 1 uoro 1. 4 kot B ] Illl Il
- oxopr opyl ) am no] net hyl ] - t

cycl opropylZié-fluoro-1, 4-

hydrochl oride (29). 7-[3-
-cycl opropyl - 8f | uoro-1,
hyd+ ochori de (30), np 1
[S-(R*® R)-1-Cycl oprop

[R(R",R*)]- and [S
I
ro-

( and [SS(RF,R]-7-[3-]

yI 1 -pyrrolidinyl}.1 -

hydr o- 4- oxo- 3- qui nol i necar boxylic aC|d

[
(Am noacetyl)am no] -1 -pyrrolidinyl-
i hydr o- 4- oxo- 1, 8- ngpht hyri di ne- 3- carboxyllc acid

160* C. [R— g* s*)]-1&nd
4 3
m no- 1- oxohexyl ) am

-[3-](2
3} ol T™i - 6- fr 'UQQ ro- 4 0xo0- 3- qui nol i
necarboxylic acid h ochlorid 3, P 1 192 * R,S)]- and

[ S (R, R)] 7-[3-[ (2- Am no- 1- oxo- 3- phenyl propyl ) am no] 1l - pyr 0I|d|nyl] 1-cyc
| oprop % - fluoro-1, 4-di hydro-4- oxoﬁ% qui nol i necar boxylic acid

hydr ochl ori de (32), ®7-200 * (R 9) and

[S-(R*, RK)] 1- Wclop%&ié‘:’, [ €8, nONSMhX-W N-Bg] - 1- pyrrolidiny
|]-6-fluoro- 40 1,4 ydr 8 napht i di rboxylic acid

di hydrochl oride (3), np 125-130 *C 5 Am no-7-[ 3-[ (am noacetyl )am no] -1
-pyrredidinyl]-1 -cyclopropyl 6, 8-di fl uoro-1, 4- dihydm£-4-oxo-3-

qui nol i necar boxylic acid ochlorl 3!3 Clal 1. A conpound of the
formula | Y O so N-R
CR2R | ~~~() Rl 55 mhereln , or CNR2RF; Y is

H F, NH2, or OR2; 20 * C L dlhydro 43 oxo 3-qui nol i necarboxylic acid
hyﬁro@hlorlde (16) mp 218-220 * C.

7-[3-[[ (Am_noacetyl)am no] net hyl ] -3-nethyl -1 -pyrrolidinyl]-1

-cycl oprop saha'wﬁéﬂﬁxerbmmmwasatm.oxo 3- qui nol i necarboxylic acid

hydr ochl or i @”WW‘SWEWQ'“SG'&'OPWWWNOB)] - and

_ - 1 t { lgal
L? | - (R R) ] hSOQGn, I?;g'ox-c mo or a?k?l%fﬁ?-mgongi(o?nf@ TorRenFIop#. oy etiphers] swbethid]oy3- et

rol i d| nyI ]- a’iﬁ{ {%; "dgntﬁlhw"&@f‘@'ﬁkyh di hydr o- 4- oxo- 3- qui nol i necar boxyl|
d h
;c[gci[(Ay a qu %ﬂﬁgﬁﬁ%f§§r thyI 1 -pyrrolidinyl]-1

-cycl propy 6 fl uoro-1, 4-di hydro-4-oxo-1. 8- naphthyri di ne-3-carboxylic
acid hydrochloride (18), np 297-300 C. [R (R*,R*)]- and [S-(FrS* '
1-7-[3-[[(2- Ami no- I - oxo- 3- phenyl pr opygl ﬁg]nethyl]-S-nethyl-1-pyrro|idiny
I1- io 1-cycl opropyl-6, 8-difluoro-1, %ﬁhy r o- 4- oxo- 3- qui nol i necar boxyl i c
acid hydrochloride (18), np 268-271 * R—(RF S)]- and
[S—(RR*)]-?-[3-[[(2-Anino-l-oxo-3-pheny|propyl)anlno]nethyl]-3-nethy|-I-pyr
rolidinyl]inwhicBRelsopr opyl - 6-f 1 uor o- 1, 4- di hydr o- 4- oxo- 3- qui nol i necar boxyl i c
aci d hydr ochlhgdrogse, GIR0)of 1D dion LAGH or [alRyl( 6 1-8 karbon \Bb®-shoskifatol (:% 8gj,no-1
-.oxopr opy| Nea#: GO}H, CORy CONRIRI) nyl | -1 -cycl opropyl -6, 8-di fl uoro-1
d?ﬁydro-4-oxo-3-quino|inecarboxylic acid hydrochloride (21), np 267-272 -

C. 40

jl—l—

(
3-ne
1, 4-
R, S
3-nme
di

[
-d

SS=CH, ti‘lzx;-co,xi,

50 2

-CN, phenyl, phenyl substituted by halogen, hydroxy, amino or alkyl of 1-4 carbon atoms, -indolyl or a
5- or 6-membered heterocyclic ring containing at least one nitrogen, oxygen, or sulfur atom; or phenyl,

p-hydroxyphenyl, or taken with the nitrogen atom of the amino group is trimethylene or hydroxy
55 substituted trimethylene;

an optically active isomer
thereof, or a pharmaceutically acceptable acid addition salt thereof.

21



15 . [S—(RR)] 5- Ami no-7-[3-[(2-am no-1 -oxopropyl)am noJ-

T

-pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1,4- _
di hydr o- 4- oxo- 3- qui nol i necar boxgp p of6dz0g{1ydr ochl ori de (2) ”IHII”HHIBI“HSH’II‘" Iﬂ,
[R(R R]- and * ¢ L M s =
[S (R, S)]-7-[3-[[(2- Am no- 1- oxo- 3- phenyl propyl ) am no] net hyl ] - 3- et hyl - 1- py
rrol i di2znyA pempound according to claim 1, in which

1- cycl opr By hydsogen. atkyl®f 1-4 4arbienapainscor 4lkyd xO1-4 cBban it Isytrstitdied by OHCNHDOGH, | C
acid hydr 20ri de (23), nmp 190- 195 * C. 20 (S-(RR*)]- and

[R(FR, S*]-7-13-[[ (2- Am no- x- oxo- 3- phenyl propyl ) am no] net hyl ] - 3- net hyl - 1- pyr
rolilinyl]-1- cyclopropyl-6-fluoro- lyd- di hydro-4-oxo-1

8- napht hyri di ne- 3-carboxylic acid hyﬁﬁochl oride (24), np 190- 193, C.

[R[R S)}] and -NH;,

[ S (RF, R*-7-[3-[(2- Am no- 1- oxo- 3- phenyl propyl ) am no] - 1- pyrrol i di nyl]-1-cycl

opr opyl - szl uoro-1, 4-di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3-carboxylic acid
hydrochl ori'de (25), np 108-110 - C. 25 [R-(R*,S)]- and

[S (R, R‘]7-[3-[ (2- Ami no- | - oxo- 3- phenyl propyl ) am no] - 1- pyrrolidinyl]-1-cycl
opr opyl - 6, 8-

hydr ochl oride (26), np 217 219 C [R— R) ] - and

[S (R, S*]-7-[3-[[(2-Aino-1 - oxopr opy| NBai no] met hyl | - 3- et hyl -
-pyrrolidinyl]-1 -

cycl opr opphbny pihlydrosyphehyl 48-Eddny, driiddeomi 6rphert, Mp&iﬁﬂyﬁehﬂldaﬁk&r Wi thPniddgbe aci d
hydr ochl cof ihé@-afnitib)group iS-tifrhdthyféhe or hydroxysilbstituted trimettipleneS) | - 7- [ 3- [ [ ( 2- A no- 1

- oxopropyl )am no]lmethyl]-3-nethyl-1 -pyrrolidinyl]-1 - 30

cyt 120 pBopy Fonoddckicédrding: 1o -clbims- 0ol 2y ethepeint RO e ikl o Ui3rmatbom atords, 2ciiyrbetisyl, abiyid

hydr ochl cvflehsopyl ghenyl] pheiyRs@sftuted by batngen, hydroxly.SaniidRr Jalkyl-of B4 [chrbéh- aAarhs O dl

- oxopr opyi- Pefineraeradthatptopromatieuing gdntaining jat Aasbéne ditragen] oxggen, or sulfur atom.

cycl opropyl - 6-fl uoro- 1, 4- di hydr o- 4- oxo- 3--qui nol i necarboxylic acid

hydr ocf ?°5@°‘§'29§°°’d7'9[‘%‘5"["(‘% °rﬁaﬂh%ﬂ'§/¥)3d?r%ﬂ0?r1 CCh9r¢@Ri di nyl }1

-cyé opr hydr o- 40x0- 1, 8- napht hyri di ne-3- carboxylic acid
hydr ochor d‘°é t?‘%@)ﬂ”mﬂﬁh"igm'i% deproppapdZ iss) | - angd

[S-(R*, R -1-Cycl opropyl -7-[3-[(2,6-dia- 35

m no- 1- oxohexyl ) am no]r}- pyrrolidinyl]-6-fl ngro 1, 4- di hydr o- 4- oxo- 3- qui nol i
necgg boxylic acid df ochl orlde (E‘Rl np 0 192 C [R-(R*,S*) and

[ S (FR

)-7-[3-](2-Am no- I- X BhenyP Ro] -/ nyl]-1-cycl opropyl -
6- fluoro-1, 4-di hydro- 4 oxot 3- qui nol’l e'car oxyI i c' ac riochl oride (32),
np 197-200 *C [R(R*,S)]- and

[S-6R R)]-1-Cycl opropy -7-[3-[(2, 6-di am no- 1- oxohexyl ) am no] - 1- pyrrol i di nyl
]6-fluoro- 40 1, 4- dr o- 4- oxo- 1, 8- napht hyri di ne- 3-carboxylic acid

di hydrochl ori de ( A#25-130 C. 5-Ami no-7-[3-[(am noacetyl)amnlo]-1
-pyrrol idinyl]-1 -cy(ﬂ oprof)yl 6, 8-di fl uoro- 1, 4-di hydr o- 4- oxo- 3-

gui nol i necarboxylic acid hydrochloride (34). Cains 45 1. A conpound of the
formulal Y OS50 1

Co2R R1 55 wherein Xis N CH CF, CC, CCF3, COR2, or CNR2R3; Y is H, F,
NH2, o¥ a—.ggmp%d according tq_clalmq\a 154anegam Zis

45 4
-@— Ry

50

di fluoro-1, 4-di hydegsdch E& |g10| i necar boxylic acid

and Ry is cyclopropyl.

6. A compound according to claim 1 and being a member of the group- consisting of 7-[3-(2-amino-1-
oxopropyl)amino}-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1 .8-naphthyridine-3-carboxylic
65 acid
or the [S-(R",R")] or the [S-(R*,S") isomer thereof,
7-[3-[(aminoacetyl)amino]-1-pyrrolidinyl}-1-cyclopropy!-8-fluoro-1,4-dihydro-4-oxo-1 .8-naphthyridine-3-
carboxylic acid or an optical isomer thereof,
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K> -CR3 -RN

-N-R5I" jJ 10 t ~z>Ro NSN R5, -N3N-R5 - N :
4D3 or "SSRR5 20 Ris H al FE‘% o087 @icar bon atons or- mmlmiiﬁmﬂ'"'
y

al kyl of 1-6 carbon atons, hal oa I'n which al kyl has 1-4 carlsontat ns$ *
vinyl, cycloal kyl of 3-6 carbon atons, phenyl or phenyl substituted by 25
hal ogen, hmis-uzcymincairbmmany&dpylbaml-1pr4romaiymwyahmﬁﬁ-n-ﬂﬁao-amhy%-mx&1,each

I ndependentnaghthyydiiecss@rmonic adidkkyl of 1-4 carbon atons; R4 is -(CR2R3), - NR2R5

i n whi ch n or the (§-(R1$Y] or th@[S-(RSR"] BorB@ thetsofER 35 i n whi ch RF i s hydrogen, al kyl
of J1-10 caridf2atiemipo-b-digkoperityerindl1¥grraigintibicyalorrory-&-itost 1.4-dittwdt-4sro-OR2,

NR2 R3,5CO2 H,nagbfy fidne-I3@niaqie; acidi@ an optical isomer thereof,

X- RRR3, 45 7M2—arggp-epq:rb @butﬂ[ymmo]ﬂ-pyrroludmyl]-1-cyclopropyl-e-ﬂuoro-1 4-dihydro-4-oxo-1,8-

Z2 -CN, phd& hV“ Tb°’§'u‘b3°d‘1 9 @p arficalsomey targaoh dr ox am no or al kyl of
1-4 carbon 76{ B d'am'mrb' xy ?xy'éﬂm"}gl'§§ty’@ d"g"h’é’ﬁﬁ%’?’é’h %f‘ﬁ“b“ﬁ’“ﬁg
t f
E?Eyﬁfﬁ;ggﬂ %12 a'“S‘P' e _cgr f}ﬁ;q?g “ﬂx“‘ér "tVbr -céﬁlﬂpr?a% B
rime e
active ?/so c?-t ;ga rpy m gﬂfg‘}a y"°' 3 yﬁ%?'gpyﬁ'ﬂﬁ"do}d*&&?ldgyn*sal t
t her eof . ol <1 cBQf}pﬁyis &o@& {T%&ilryd"dqb% 1%h Rs

i's hydy oge h%Lg:ye__ar xy:g%@] ato

substi tut ee} %1 - methﬁ ak‘srmhd' Iﬁ%cloprﬁﬁf-%rmwpoa—

~2- phenyl :oxcpT Héiﬁﬁ%hﬂﬂb-@-@%boxy}% -alci PAnYdptic ,

p- hydr Xy phgsi-amimo-4lcarkeq-1kititylaRMoRHeiyIPSMBMAT ps,mdnayuﬂmyeleprwywmmm 4

tri met hyl eryd6-4-6y0alr@aaphtayiams--carbaxpliclatitl BRdnupticaNSomer thereof,

<" 20 7-[3-[[(2,6-diamino-1-oxohexyl)aminolmethyi]-3-methyl-1-pyrrolidinyl}-1-cyclopropyi-8-fluoro-1,4-dihydro-
4-oxo0-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-[3-[[2,5~diamino-1,5-dioxopentyl)amino]methyl]l-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-[3-[(2-amino-1-oxopropyl)amino]-1-pyrrolidiny]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-ox0-3-
25 quinolinecarboxylic acid

or the [S~(R"*,R")] isomer thereof. '
7-[3-[{aminophenylacetyl)amino}-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof,

30 .
7. A pharmaceutical composition comprising an antibacterially effective amount of a compound according
to claims 1 to 6 together with a carrier or excipient.

8. Use of a compound according to claims 1 to 6 for the preparation of a pharmaceutical for the treatment
35 of bacterial infections.

9. A process for the preparation of a compound according to the formula |

N _-—: Y o

40
2 Q ? (),
45 Rl

wherein X is N, CH, CF, CCl, CCFs, CORz, or CNRzRs;
Yis H, F, NHz, or ORz;
50 Zis

55
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20 & A conpound according to clains 1 to 2, wherein R is alkyl of 1-3
carbon atons, 2-fluoroethyl, vinyl, cyclopropyl, phenyl, phen substituted
by hal ogen, hydroxy, ami no or apkyso4dgzB¥4 car bon at oms, mlllﬂljuw“llllcl IIII
6- menbered heteroaromatic ring containing at |east one nltro

sul fur atom 4. A conmpound according to clains 1 to 3, wherein Xid N'
CF, Cd, or CCF3, 25 R4 Yi sHorNH2, Rl is eR yI 2- quoroethyI vinyl, or
cyclopropyl and Z i sl4 - ~~R3 -

N NR5 3RR3 3 4.40 5N orﬂ)oun o§d|n claims 1 to 4,
wherein Z is 45 gﬂ R _$~-R 3 50
and R, is cyclopropyl. 6. A corrpoundhazccorh'l-n/g to cl gnd being a
menber of the group consisting of 7-[3-(2-am no-1- oxopropyl)anlno] 1
-pyrrolidinyl]-1 -cycl gpropyl -6-f1l o-1 ,4-dihydro 4- oxo-1

, 8- naphthyridine 3-garfoxylic or t S-( or the [S-(R*, $)
isqur t her eof , d& oace po]=N sorp 1%5L

-cycl opr opyl - 6- quor 1 ,4-di hydro- 4 oxo-1 -naphth di ne- 3- carboxylic
acid or an optical |soner t hereof, 22 EP 0 304 087 B1

I THI1J BIT1j INJI li I!'l 7[-3-[(2-anino-1 -oxoR3- phenylpropyl)anlno}l

-pyrrolidinyll-1 -cyclop |- 6-fl B , 4di hyd 4- oxo-1 , 8-
naphg hyri di ne- 3- car boxy-l-liz ¥eRd OwNL. [S—(Rt SN u&;rtﬂ;,he [S—(R* R*) I
i soner thereof, 7-[3-[(2, ¥ N0-~/ 5Rdi oxopen nol-1 -
-pyrrolidinyl]-21-cycl opropyl - 6 quoro 1 ,4-di hydro-4-ox0-1,8- 6
napht hyri di ne- 3-carboxylic acid or an optical isomer thereof

7-[3-[(2-am no-4-carboxy-1-oxobutyl)am no] 1 -pyrrolidinyl]-1

-vy@(v opr dpig H. 8kyl piddy aarbon atgmeiortaadiian: 4- oxo-1 , 8- napht hyri di ne- 3- carboxylic
aci d or dh il o416 qadbemetems, helealkyglrin whicl 3- [ (2, 6- di ami no- 1 - oxohexyl ) ami no}l

- pyrrol i di nf has1c4,earkep ateme) vingl. sycloalkyb of3-C @W“Woﬂhﬁﬂ%flb‘!@"\@su" ituted by

napht hyrl'BWPé't'S'g@Wbé'? ?P'(?"‘éﬂtﬂf(‘,l“"(ff"b%{‘rﬁt‘ﬁ?ﬁl cal isomer thereof, 10

7-13-[[ (2% a’ o) depepfiaaty IPBMVAT P8t nol net hyl ] - 3- met hyl - 1- pyrrol i di nyl }

1- cfRl |1 B 1 dr.o- 4- 1, 8- napht hyri di ne- 3- car boxyl
o ofp;egpog,q%ﬁ@%www S F0K0 g e e ¢

- OXOpr opy )anlno]nethyII-S met hyl -1 -pyrrolidinyl]-1 -cyclopropyl-6fluoro-1
, 4-di hydro-4- oxo-1 , 8-naphthyridi ne-3-carboxylic acid or an optical isomer
ther of, 7-[3- [[(anlnoacetyl)anlnol -3-nethyl-1 -pyrrolidinyl]-1

-cycl opropyl -6-fluoro-1 , 4-di hydro- iiﬁg%J , 8- 16

napht hyri di ne- 3- carboxyllc acid or N2t i cal isoner thereof,

in which Rg is
35 hydrogen, alkyl of 1-10 carbon atoms or alkyl of 1-10 carbon atoms substituted by ORa,
NRzRs,COzH, CO2R2, CONRzRs,

K
40 - 2R3 ¢

SR2,

45 .
SS-CHz g"COz H ’
2

50 -CN, phenyl, phenyl substituted by halogen, hydroxy, amino or alkyl of 1-4 carbon atoms, -indolyi or a

5- or 6-membered heterocyclic ring containing at least one nitrogen, oxygen, or sulfur atom; or phenyl,

p-hydroxyphenyl, or taken with the nitrogen atom of the amino group is trimethylone or hydroxy

substituted trimethylene;

an optically active isomer thereof, or a pharmaceutically acceptable acid addition salt thereof which

§5 comprises reacting a compound of the formula Il
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7-[3-[ (am nophenyl acetyl ) am no] met hyl ] -3-nmethyl -1 -pyrrol irdinmyr 1

-cycldpropyl 6-fluoro-1 ,4-dihydro-4- oxo-1, 8-naphthyridin

acid or an optical i somer t her eogp ¢ 73({4%3?532 am no4 car box ﬁmmm(“m“lm““l

-oxobutyl am no] et hyl ]-3-nethyl -1 -pyrroli I']-

-cycl opropyl -6-fluoro-1, 4- di hydro-4-oxo-1, 8- naphthyrldlne 3- carboxyllc

acid or an optical isoner thereof, 20 7 [3-[[(2, 6-diam no-1

.- oxohexyl ) am no] net hyl ] - 3- net hyl - olidinyl]-I

-cycl opropyl -6-fluoro-1, 4-di hyd® z Ebaaphthyrldlne 3- carboxyllc

aci.d or an optical isomer thereof, 3- u 2, 5° dlanlno 1
Sfdldxopentyl)anlno]nethyl] 3; : rroI|d| §v] 1-cycl opropyl - 6-fl uor
0-1 , 4- di hydr o- 4- oxo-1, 8- naph?hyrl 3-carboxylic acid or an optical

i somer t hereof, 7-[3-1(2-am no-1 -oxopr yI)anlno] 1 -pyrrolidiny]-1

-cycl opropyl -6, 8-di fluoro-1 , 4-di hydr o- 4 oxo-3- 25 qgui nol i necar boxylic
acid or the (S—(FF R*)] isomer thereof. 7-[3-[(am nophenyl acetyl)am no]-1
-pyrr&lidin % J %% cycl opropyl - 6-fluoro-1 , 4-di hydr o-4- oxo- 1, 8-

naphthyr|d| wftich grboxylic acid or an optical isoner thereof, 30 7. A
pharmaceutical conposition conprising an antibacterially effective anount
of a conpound accordingryo clains 1 to 6 togRther with a carrier or

exci pignt. 8. Use of a,cbnpound accorf$ng to|Cl ai s l.go 6 for the
preparation of a p b@gu“ cal nt 3% lf bacteri al
d

|nfect|ons 9. A pr arat| according to the
formul a | O 40 Ry, R' ’

(0246 e 1 45R
whereen X is N, CH CF, CC, CCFa, - , or CNR2Rs; YisH, F, NH2, or OR2;
50 Zis 55 23 ﬁOSOOB-F?Q ||||||||
T T C L M o * - uat> - i NH 5 R
_ -N NR5-N “)§§E4 , S ~~~~~~~~~ 3,
\- RR 10 -NNR -NO R CN6R—R i Ris
H, al Ryl of 1-4 carbon atons or a catlon R |s aIkWh(ﬁ 1-6 carbon at ons,

hal oal kyl i n which al kyl 1-4 car cycl oal kyl of 3-6
carbon atons, phenyl or subsgi bx haI e .4Pydroxy, am no or
al kyl of 1-4 carbon atomnsy Y

80

and Ry' is (CR2Rs),-NRzH, with a compound of the formula

HOC-CH~Rg -
35 u |
O NHPro
_ or an activated acid derivative thereof in which Pro represents a protecting group, in the presence of an
St activated acid, and removing the protecting group by acid hydrolysis or catalytic hydrogenation, and, if
40 desired, converting by known means the resulting product to a pharmaceutically acceptable base or

acid addition salt thereof.
10. A process according to claim 9, wherein Pro is t-butyloxycarbonyl or benzyloxycarbonyl.

45 11. A process for the preparation of a compound of the formula !

Y Q
| F O co,R
50
l I
A X N ()
Ry

55

wherein R, R1, X and Y have the above meaning and in which Z is
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R2 and Re are each independently hydrogen or al kyl 25 of 1-4 carbon

atoms;' R4 is -(CRZRa)n-NR2Re in which nis 0, 1, or 2; P6 is 30

3 in which Rs is 35 hyd | of 1-10 carbon

of 1-10 carbon atons substitut eépgw EKIRZRa, CC2H, (DZRZTW%'"HW“H“I
-llRa RS, 46 ss-cHi 2 j-coaE, NH2 50 -CN, phenyl, phenyl Sub&titut®ed sby *

hal ogen, hydroxy, am no or al kylgof 1-4 carbon atons, o-indolyl or a 5- or
snenbered heterocyclic ring contadning.at Ieas& one niiBr ogen, oxygen, or
¢

sul fur atom or phenyl, p-hydiZOfyphenyl n w he nitrogen at om of
the, am no group is trinethyl &le ai]ydro bsti t uthed ngnet hyl ene; an

optieally active | somegr,thereo™” or a,pha cevgical accept abl e acid
addition salt therﬁv\ﬂi ch 5 conpri s reacting a conpound of the
formula 21 24 P YN2R4 087,81 N - - LLEeefi o |1
T 12 0]+ C S*@&‘» @“s % SoBgrR v i
10 in which Z' is 20 ’ ’ ’ , R3 <;2)R ~~
"SN % - 13NH -NTNH 25 _ 'R

R3 -N NH \R3 3. NXN-H 30 and R4’ is - (CRRY, - NR2H,

wi th a conpound o#@(form&a_ -BEaRe 35

1l O NlIPro or an iRated aci ri¥ati’ve thereof in which Pro

represents a protecting group, in the presence of an activated acid, and
removing the protecting group by acid hydrolysis or catalytic

hydr ogenajhioonafdds rdabting 8 compouific ie@muig MNVEr ting by known neans the
resul ting proéhct to a pharmaceutically acceptable base or acid addition
salt thereof. 10. A process according to claim9, wherein Pro is

t =butgyl oxycar bonyl or benzyl oxychrb&nyl. 45 11. A process for the
preparation of a conpound ofp LOLR

(xII),

25 1

in which L is a leaving group, with an amine of the formula ZH, in which the a-amino group in Rs is
protected and removing the protecting group by acid hydrolysis or catalytic hydrogenation, and, if

30 desired, converting the resulting compound to a pharmaceutically acceptable base or acid addition salt
thereof by known means.

12. A process for the preparation of a compound according to claim 9 which comprises removing a

protective group from the a~amino group, Rs, by acid hydrolysis or catalytic hydrogenation, and if

85 desired, converting the resulting free acid to a pharmaceutically acceptable base salt or to a
pharmaceutically acceptable acid addititon salt by known means.

. 13. A process according to claims 9 to 12 wherein the protective group is t-butyloxycarbonyl and said
b group is removed by acid hydrolysis in aqueous hydrochloric acid.

14. A process according o claims 9 to 12 wherein the protective group is benzyloxycarbonyl and said
group is removed by catalytic hydrogenation using palladium on carbon as catalyst. '

15. A process according to claim 9 for the preparation of a compound of formula I, wherein Rg is hydrogen,
45 alkyl of 1-4 carbon atoms or alkyl of 1-4 carbon atoms substituted by OH, NHz2, COz2H, CONHz,

E?NHz I}
SR2 H)
8 | -S$S=-CH, CH-CO,H,

26



Y a 50 ' e (1)

RL 55 wherein R, Rl, X and Y have the above neaning and in Wn“ ul"ﬂmﬁmw’m
* C L M S * R~-R-NR3 gpM\¥oaogzeiN VRS NSN RS H 1N
R M ~ or: 16 which conpri.ses reacting a conpound of the fornula FfIIf *
20~~~~~~~ 25 Rl inwhich Lis a

| eavi ng gr ehenyl, phydnoxppheaylri3riaolyf, 44nidazélylr onphenylZpihydraxyphianyd, for taked with atesi nit@ger oup
in Fis is pfbeeenindgwavnlis trisrethylenspr hinroxg isaistituted tigrethyylenep by aci d hydrol ysis or
catal yti ¢ hydrogenation, and, if 30 desired, converting the resulting
caupoundt@ & ROqgPFaAcAYdiRoidaim Payfordhecrpraraioneof i9pompaynd eidprenule ddyheisinrf Saiplky! of

t heredf by Ti3nelen ioR1ss 2-flupmethyl, \iRwhcqueleprenyl phamyl. phasysubstituled hyfhalagene fystsexid
accordi ng @2pine sl of 1ihraEhen @lomsyrqr 885 onpgsaeraq hatergaramatic ring eontpining st IpasheRet he
a- am no gr OlPIeNFBYIPPr SUMEAY-r ol ysis or catal ytic hydrogenati Ioln and if 35
desired, nverting the resulting fr acid to har maceuti.cal

accept oabr'g%(fi;%crgz%g&?? ’?&’: ° @ °"qg:6ﬁ%'ﬁ%§‘l€aﬁ"8ﬁ? L?ﬂ@ﬂ%}c&fﬂ é%ﬁ?’ﬂ §é“‘d'é'i GH: Cbn
salt by known means. roc':seesé”acg%?emy 5' ST PR 89512 wherein the
protective group is t-butyl oxycarbonyl and said group is renoved by acid
hydrol ysis in aqueous hydrochloric acid. 40 14. A process according to
clains 9 to 12 wherein thg protective group ig,benzyl oxycarbonyl and said

group,;d s renmoved by c ytic hyd eration u ?ng pal | sdi um on carbon as
catal yst. 16. A procabs <ksRQr di t-85Cl%ai m_ €parati on of a
compound of fornmula 1) erein dr oggn, 5 —\al Byl of 1-4 carbon
atoms or al kyl of 1-4 carbon ‘atons subski’tuted by @H, 2, H CONH2, 50
SR2, 55 -SS-CH2CE-CO2 H* 2 26 EP O
304 087 Bi Clivrrrry Liaia st rrortn

_4:;34

18. A process for the preparation of a compound of formula | according to claim 9, wherein Z is

- .
-,{ ’3’*‘3
35
and Ry is cyclopropyl.

) 19. Process according to claim 9 for the preparation of a compound according to claim 9 being a member
d of the group consisting

40 of  7-[3-(2-amino-1-oxopropyl)amino}-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1 ,8-naph-
thyridine-3-carboxylic acid
or the [S-(R*,R")] or the [S-(R*S*) isomer thereof,
7-[3-[(aminoacetyl)amino}-1-pyrrolidinyl]-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-
carboxylic acid or an optical isomer thereof,

45 7[-3-{(2-amino-1-ox0-3-phenylpropyl)amino}-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid
or the [S-(R",S")] or the [S-(R*,R")] isomer thereof,
7-[3-(2,5-diamino-1,5-dioxopentyl)amino}-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof, :

50 7-3-[(2-amino-4-carboxy-1-oxobutyl)amino}-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-[3-(2,6-diamino-1-oxohexyl)amino]-1-pyrrolidinyl-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-[3-[(aminophenylacetyl)amino}-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-

85 naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-[3-[[(2-amino-1-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-{3-[[(2-amino-1-oxopropyl)amino]methyl]-3-methyl-1-pyrrolidinyi]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-
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phenyl_, p- hydr oxyphenyl, 3-indolyl, 4-imdazolyl, or phenyl
2- hydr'oxyphenyl , or taken with the nltrogen of the a-amno g

trimethyl ene or hydroxy substi tE‘l‘P b7 Bihyl ene. 16. A procHMBFﬁmel l”"l
to claim9, for the preparation.of a corrpound of formula 1

al kyl of 5 1-3 carbon atons, 2-fluoroethyl, vinyl, cyclopropyl,

phenyl , pben)d-naamﬂaﬁaihé-mbaad:xhyaéwbragepﬁcalhgodiaomgfeof,am no or al kyl of 1-4

car bon at s{ssff(aminoaestfl)amino]m6thyrsvinethyd-d-piredidinylictroy cledropyl-a-fung)-1gladiydiodiong 1.8t | east
one ni t r ogaphthyrohoy-gearpoxglic asidlof am opticabisomet theredl, pr ocess for the preparation of
a,_gonpoun@f(anhiaaphenylacetyharioaimethyils-rmathyt-1-ayrrelidnyl ivesiaprapy b8-flugrofi4-dbytiro€F, 10
CCI sor Coyed B-nphthyrigings3-caxharylic Ruid preanoptiegl|isom@e theredsr oet hyl , vinyl, or

cycl opr o ?'[3'[13(?@"'20'1“33"’% 1-ogmbutylaminojmethyl]-3-methyH-1 'PV"VO"‘}'"YQ'E!'C.Y_@PVQRY'rﬁrfl%@?]é' for the
preparat i SPHV @rf}?@'@?’!dd'ﬂfr&?ﬂ&%m geid °"éﬁ&@1¢€h'§9 oitperedtai m 9, wherein Z is
R4

o0 damino imetey1gne 5.;"5@""9 By} orspromy Bl 48R ng t o
(r:rlaﬁl)mr 9 / f ¢-r3 Ofa@n Qgpg{-l%?:?ﬁn% £ iggﬁe&y N rol |r:5§ Iocéggilﬂ- -ﬂ%orc?—1el4- g a
_ i lic ac 8
,Z.XS?LSBYQ..---&"“@%"C H ey il eré-gxc PR Fanirt ﬁ*%dm“ffﬂm- 'S (R, R)]
R) 8

or the [S; < reof, 7-[3-[(am noacetyl)am no}-1
-pyr;solld?:?ly'}s 1 -cyc B}S%E@I 6-f1 uoro-1 , 4- di hydr o- 4- oxo0- 1

, 8- naphghygd &'a%mﬁoung eBQéfd’ de&dnﬁ& toCidths ﬁ“ib il thétpr ef:éﬂﬂﬁ%f 4 Hﬁhﬁé&@utucé}%r
7[ 3[ ( 2- afkb F6utrhe hedishsdr opyl ) am no-'1 -pyrrolidinyl]

-cycl opropyl - 8- quoro 1 , 4di hydr o- 4- oxo-1 8- napht hyri di ne- 3 carboxylic

aci d or21! hecds$fdr [sfepaing Ja ﬂi’arrrtab@ﬁéa‘ﬁcdﬂ%siﬂ‘h)dharha&ﬁw by BRKnG QS compound prepared
7=J3e0[ ( 2, &ccoriagriorviainis 9 t6-18l tocaaenateptidalydctaplabld carflyrs bradxeiplerity | } - 1

-cycl opropyl -6-fluoro-1 , 4-di hydro-4-oxo-1 ,8- naphthyridi ne-3-carboxylic
aci d orPatentapppriichel | soner thereof, 60 7-[3-((2-am no-4-car boxy 1
-oxobutyl)am no] -1 -pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1

, 4- di hyldr Yerjodung,der Forgiel Inapht hyri di ne- 3- car boxylic acid or an optical isoner
ther’éof, 7-[3-[(2 ,6-d iam no- 1 -oxohexyl)amno]- 1 -pyrrol idinyl- 1
-cycl opropyl -6-fl uoro- 1 ,4-di hyglro-@-oxo- 1 , 8- naphthyridi ne-3carboxylic
acid or an optical isoner thereof} 7-Jf3- [%f‘r‘hl nophenyl acetyl)amino]- 1
-pyrrolid inyl} 1 -cyclopropy ,4-d ihydro-4-oxo- 1 ,8- 55
naph}ohyri di ne- 3-carboxylic acid n dpti caI i gayer thereof, 7- [3-[[(2-am
i no-""1 -oxo-3-phenyl propyl ) agi~n Nfiyl ] - 3- rrethyl 1 pyrrol idinyl } 1
-cycl opropyl -6-f1 uoro- 1 ,4- di-hydro}4-oxo-1 :8-naphthyri di ne-3-carboxylic
acid or an optical isoner thereof 7- fB [[(2- ani no- 1

- oxopropyl ) am no] met hyl ] 3net hyl -1 -pyrrolidinyl}1 -cyclopropyl-6-fluoro-1
, 4- dghy AT Qo bedelten: EP O 304 087 Bl LT
|1 IT 1 %Nl 6h, cFLcoiNbcr: Scom, @¥é-chrgrgapht hyr i di ne- 3- carboxylic acid or an
optical isameNH: b&renl;, 7-[3-[[ (am noacetyl)am no] nethyl]-3-methyl-1

-pyrrolidenyl]-1-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1, 8-
e

40 R Ry
4
Ry A § |
- R - -N N-R :L
3 R N/ 5.—<\
3, R
45 ’
R
G, S, G D
- N-Rg N\ R-R, ~ ~Rg
/R 5,
50 ‘I
- | R
. R, 3
- | - - ' -N? N-R
6 N RS, @(34 oder 5,
' .
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—_—

napht hyri di ne-3-carboxylic acid or an optical isomer thereof

7-[3-[[ (am nophenyl acet yl ) ami no] et hyl | - 3- met hyl - 1- pyrrol i dU’ m,”:m '
yl -6-fluoro-1, 4-di hydro-4- 6 ' gp @%64 dsBgapht hyri dine-3-c i ”a[mnﬁm
or an optical isonmer thereof, 7-[3-[[(2-am no-4-carboxy-1 Lo s LT

- oxobutyl am no] net hyl ] -3-nethyl -1 -pyrrolidinyl]-

- cycl opr opBH, 8kyl nit d - §-Kohlenstotlatemy(en) odet eipXetiot; 8- napht hyri di ne- 3- car boxylic

aci d or anRofkyl it 1 1 & Kphienstoffatoméen, Halpggnglkyl [mit21 - 4 phlanstofiatom(en) im Alkylteil, Vinyl,

- oxohexy| ) Gyploalisy! mit hy B | Kohlengistfaigmen, Phepy} ores| halagary Ihydraxy-, @pispogsteopli-(it ¥ t dior o- 1
i4- di hydr o¥ehlengofigtom(en)isyagitvierior Thamwie- 3- car boxylic acid or an opt i cal isomer

t her edf | 162 und Rs jewsils unabhdngig voneinander Wasserstoff odér Alkyl mit 1 - 4 Kohlen m(en);

7-[ 3- 112, 5P ChsfineNRRs Miting% 8pk?ftey®) ani noj met hyl ] - 3- met hyl - 1- pyrrol i dinyl ] -1
-cycl opr op95| -6-fluoro-1, 4- dihydro-4-oxo-1, 8-napht hyri di ne-3-carboxylic

acid or an optical isoner thereof, 7-p3gk(g_am no-1 -oxopropyl)an no]-1
-pyrrglidiny}-1 -cyclopropyl-6,8-difl wono- 6 4-di hydr o- 4- oxo- 3-

qui nol'i necarboxylic acid or the [S-(Re, MH3 isomer thereof. 15 20. Use of a
conpound prepared according to clains 9 to 19 for the preparation of a

phar maceut ¢l gbif the treatnent of bacterial infections. 21. Process for
preparing wads BAGIUA £ 210 RAABRASHatfom@h) daBBAIRE I f i- 36 RorihstBfbbintidh), JusshdBeuUNd

prepaged - durchdke, NRRS,00:H)] CRE, @oMRaRB 9 to 19 to a pharnaceutically
acceptabl e carriers or excipient. PatentansprUche 1. Verbindung der Fornel

| 25'Y OF co R 30 z~ 35 worn bedeuten: X N, CH,
CF, CCl, CCFs, COR2 oder CNR2R3; Y HNE NH2 oder OR2; z 40

R3 4 R S~ R - _&m RJJ\lar - N NR5 45~
A 2837 .

3MU 20RR4- 1NR5 66 -4F. . R5, -4N | oder NI N- 28
EP O 304 087 B1 L C " MRH AKkyl mt

1 - 6 Kohl@Mmstoffatom(en) oder ein Kation; R A kyl mt 1 - 6

Kohl onst of f at om{( en), Hal ogenal kyl mt 1 - 4 Kohlenstoffaton{en) im
Al kylteil, Vinyl, Cyoloalkyl mt 3.- hhengt of f at onen, Phenyl oder
hal of&n-, hydroxy-, am no- odor a%iy?g%éf‘nﬁtéﬁzéw

Kohl enst of f at on{en) ) substitui ertes Phen§ly 5 R2 und Re jeweils
unabhangi g vonei nander Wasserstoff oder Alkyl mt 1 - 4

Kohl enst of -fc'ﬁ? %ﬁ,rphbnyl, substituiert durch Halogen, Hydroxy, Amino oder Alkyl mit 1 - 4 Kohlenstoffatom-
30 {en), Indolyl oder sinem 5- oder 6-gliedrigen heterocyclischen Ring mit mindestens einem' Stickstoff~,
Sauerstoff- oder Schwefelatom; oder Phenyl, p-Hydroxyphenyl oder zusammen mit dem Stickstoffatom
der Aminogruppe gleich Trimethylen oder hydroxysubstituiertem Trimethylen;
ein optisch aktives Isomeres hiervon oder ein pharmazeutisch akzeptables SAureadditionssalz hiervon.

86 2. Verbindung nach Anspruch 1, worin Rg fir Wasserstoff, Alkyl mit 1 - 4 Kohlenstoffatom(en) oder Alkyl
mit 1 - 4 Kohlenstoffatom(en), substituiert durch OH, NHz, CO2H, CONH;,

i !JH '
40 ' C-NH,,
SRz,
45
-SS-CHZQH-COZH,
NH,
50 Phenyl, p-Hydroxyphenyl, 3-Indolyl, 4-Imidazolyl; oder Phenyl, p-Hydroxyphenyl, oder zusammen mit

dem Stickstoff der a~Aminogruppe Trimethylen oder hydroxysubstituisrtes Trimethylen steht.

3. Verbindung nach Anspruch 1 oder 2, wobei R; flir Alkyl mit 1 - 3 Kohlenstoffatom(en), 2-Fluorethyl,

Vinyl, Cyclopropyl, Phenyl, Phenyl, substituiert durch Halogen, Hydroxy, Amino oder Alkyl mit 1 - 4

85 Kohlenstoffatom(en), oder einen 5- oder 8-gliedrigen heteroaromatischen Ring mit mindestens einem
Stickstoff-, Sauerstoff- oder Schwefelatom steht.
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(CR2 R3),-NR2 R5 mit n =0, 1 oder 2; Rs -CCHR6 10
a' | '0 NH2 nmit RF gleich V\asserstoff Alkyl mt 1 -

for e e o e A

23 SR2, 25 SS- CH2CH CO2H, -1 NH2 CN
Phonyl ,4. Pl@bisdung Bad:bamptuaheantbnsh.mvﬁﬂsbn bigb@egen, Hydroxy, Am no oder Alkyl mt 1
_ 4 Kohl el N, OHfGE, OGhod&(CCFs; (on), |ndolyl odor el nem 5- odor 6-gliedrigen
hot er ocyc¥iHsdreMtzRi ng mit m ndestens einem Stickstoff-, Sauerstoff- oder
Schwef el aRoBthylcRdvordtiyb Mipl,oder-Gyglobrepylysdeny| oder zusammen nit dom

Sti ckst of £at om der Am nogruppe gl oich Trinethyl en oder

hydr oxysubstituiertem Trinmethylen; ein optisch aktives |someres hiervon
oder ein pharmazeutisch akzeptables Sluread tlonssalz hi ervon. 95 2.

Ver bi ndung nach Anspruthq 1, worin Re fU W rstoff, AIkyI mt 1 - 4

Kohl enst of f at on( en) r AI Kyl 4 4 K nst off en), substituiert
durcl OH, NH2, COoH A3, xl-N -N -ns

NH It 40 ¢S1IR2, 45

-SS- CH2CH CO2H, NH2 so I5henyl , lztydroxyphenyl 3-1 ndoﬂyl

4-| m dazol yl ; odor Phenyl , Hydroxyphenyl odor zusammen mt dem

Tri nmet hyl en steht er bi ndung nach Anspruch 1 odor 2, wobei Rl fUr Al kyl
mt 1 - 3 Kohlens n) 2- Fl uoret hyl, Vinyl, Q/clopropyl., Phenyl ,
Phenyl, substituiert ‘durch Hal ogen, Hydroxy, Am no oder Alkyl mt 1 - 4 55
Kohl enst of f at om{ en), oder oenen 5- odor 6-gliedrigen heteroaronatischen
Risgeomi t m ndestens einem Stickstoff-, Sauerstoff- odor Schwefel at om stoht.

Stickstoff der rlszn.agr uppe Trinmet hyl en odor hydr oxysubsti t ui ertes

29 B UerBifdling Ba¢h Bhspriichen 1 bis 4, worin Z fir . 1 Lerr g 11 11
*C L M 4. Ver bi ndung nach AnsprUchen 1 bis 3, wobei bedeuten:
Ry
25
w TRy
30 steht und Ry Cyclopropyl darstelit.

6. Verbindung nach Anspruch 1 in Form eines Glieds aus der Gruppe:
7-{3-(2-Amino-1-oxopropyl)-amino}-1-pyrrolidinyl)-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-
naphthyridin-3-carbons3ure oder das [S-(R",R"}- oder das (S-(R",S")]-Isomere hiervon,

85 7-[3-[(Aminoacetyl)-amino}-1-pyrrolidinyl)-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-naphthyridin-3-
carbons#iure oder ein optisches Isomeres hiervon,
7-[3-{(2-Amino-1-0x0-3-phenylpropyl)-amino}-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-

o naphthyridin-3-carbonsiure oder das [S-(R",$")}- oder das [S-(R",R")]-Isomere hiervon,
St 7-[3-[(2,5-Diamino-1,5-dioxopentyl)-amino]-1-pyrrolidinyl]-1-cyolopropyl-8-fluor-1 4—d|hydro-4-oxo-1 8-

40 naphthyridin-3-carbonsiure oder ein optisches Isomeres hiervon,
7-[3-[(2-Amino-4-carboxy-1-oxobutyl)-amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-
naphthyridin-3-carbonsfure oder ein optisches Isomeres hiervon,
7-[3-[(2,6-Diamino-1-oxohexyl)-amino]-1-pyrrolidinyl}-1-cyclopropyl-8-fluor-1,4-dihydro-4-oxo-1,8-
naphthyridin-3-carbonsiure oder ein optisches Isomeres hiervon,

4 - 7-[3-[[(2-Amino-1-0x0-3-phenylpropyl)-amino}-methyl]}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-
dihydro-4-oxo-1,8-naphthyridin-3-carbonséure oder ein optisches Isomeres hiervon,
7-[3-[[(2-Amino-1-oxopropyl)-amino]-methyl]-3-methyi-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-dihydro-4-
oxo-1,8-naphthyridin-3-carbons#iure oder ein optisches Isomeres hiervon,
7-[3-[[(Aminoacetyl)-aminolmethyl]-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1 4-d|hydro-4-oxo-1 8-

50 naphthyridin-3-carbons8ure oder ein optisches Isomeres hiervon,
7-[3-[[(Aminophenylacetyl)-amino}-methyl]-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-dihydro-4-
oxo-1,8-naphthyridin-3-carbons8ure oder ein optisches isomeres hiervon,
7-[3-[[(2-Amino-4-~carboxy-1-oxobutylaminol-methyl]}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-
dihydro-4-oxo-1,8-naphthyridin-3-carbonsdure oder ein optisches Isomeres hiervon,

65 7-[3-[[(2,6-Diaminc-1-oxohexyl)-amino}-methy(]-3-methyl-1-pyrrolidinyi]-1-cyclopropyl-6-fluor-1,4-
dihydro-4-oxo-1,8-naphthyridin-3-carbonsiure oder ein optisches Isomeres hiervon,
7-[3-[[(2,5-Diamino-1,5-dioxopentyl}-amino}-methyl}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-
dihydro-4-oxo-1,8-naphthyridin-3-carbonséure oder ein optisches Isomeres hiervon,
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XN CH CF, CC oder CCFa, Y H oder NH2; R Ethyl, 2-Fl uorethyl \/nI

odor Cycl opropyl und 5 z R 3~~~~R 10 _d"3  -NC- Jm

r~~~~S R4 20 5. Verbindl ung nachgpipsdpaldepgq 1 bis 4, worin I mmﬂmﬂm,m”m
steht und R, Cycl opropyl darstellt. 6 Ver bi ndung nach Anspruch 145 n"Fofm~ -
dines dieds aus der Guppe: 7-[3-(2-Anino-1 -oxopropyl)-anino} 1

- pyr rol i di my#-f2-Aminey-olopopyiimriinoBi-pyrotiding(l-1-cylapropyldBatifidercndeditydroS-oxo-

napht hyr i dichindincatboisgure adar das8<¢R".RijBisonjef lidgWonR* ) | - odor das

(S (R, S7] 7iithreinaphenyleceiubramingb1-pyrrolidiny - 8-cycloprepyté o djhydmitorad 1.8

-\errol i di AgAthyridin-3-eationsiipigeger eip-optiaghas Ispmares hitryaty 0- 4- oxo- 1, 8- napht hyri di n- 3-
car boﬁsaure odor 0|bnre|&%;h§cr:';l§alsomer"esl(hl er&on 7- [‘?P&["gsipzj An;el?g']l 1@ non

- ox0- 3- ph o Bﬁ@ eingr antibakierllwirksagapn Mengs @iner R 0 spriichen 1

, 4- di hydr o? 3665%‘8‘ ZS‘""W&'B Fag9 ey Seckmitlel honsgur e oder das [S- (R*, 87]- oder

(;a[s3[ 7t B* v "Ju" ::I :I’:(?if: ;%‘%é'ﬂ?'yﬁs"ﬁfﬂeﬂo'] big 6,34, arsteliung, pipes) Azoaimitiel 3ffy! - 6-

fl uor- 1 4 3 napht hyri di n- 3- car bonsaure odor o0in

optisch y-1 -oxobutyl)-amno]-1
-pyrrol iE%I rklly| | E -cy}éﬁgl}éﬁg%?ﬁ/e%ﬁﬂ;r@or%&ﬁqﬁeﬁf}&é&%‘4 oxo-1, 8-

napht hyr | di n- 3- car bonsaure odor ein optisches |soneres hiervon,

7-[3-{s( 2, 6- D am no-1 - oxohexyl)-amo]el -pyrrolidinyl]-1

-cycl opropyl -6-fluor-1 , 4-dl hygro-4-oxf]-1 "?%; apht hyr | di n- 3- car bonsl ure
oder ein optisches |soneres hi erygAT\y4 ‘?3 [[(2- Am no-1

- 0X0- 3- phenyl propyl ) - am no] - net hy ‘D; el hyl -1 p@froi dinyl]-1

-cycl opropyl -6-fluor-1, 4- di hygifo-~4&“0oX¥8<1, 8- naphth >)r| di n- 3- car bonsaur e oder
oi-h oeti sches |soneres hiervon, 7-[3-] (2 Am no- 1

- oxopropyl)-am no]-nethyl]-3-nethyl-1 ®pyrrolidinyl]-1

-cyclopropyl -6-fluor-1 ,4-di hydro-4- oxo-1, 8-naphthyridin-3-carbonsdure
odor ein optlsches Isoneres hlervon

7-[ 3- [(An’("?ﬂﬂgﬁ 2;| ECFMC rreth -3-nethyl -1 -pyrrolidinyl]-1
P

-cycl Bprop m;'err RaBsx0-1", 8- 50

napht hyr i d %ﬁg%rure odor ein opti sches | soneres hiervon,

7-[ 3-[ [ (AnTnophonyl acet yl ) - am no] - not hyl ] -3-nothyl -1 -pyrroli di nyl]-1
-cycl opropyl -B-fluor-1 , 4-di hydro-4- oxo-1, 8 napht hyri di n- 3- car bonsture
oder gin optisches Isongres hi ervon, 7-[3-[[ 2- Am no- 4- car boxy- 1

- oxobut yl am no] - net hyI nmet hyl rrolidigdyl]-1 -
-cycl opropyl - 6-fl uor di hydr 0= 20xb- 1, ht hyrl 3-carbonsaure oder
oi n optisches |soneris on;"¥650)- -N :[p

7[3[[(26D|amnoloxohexyl) thyHJs rmt'hyl rrolidinyl]-1-cy

cl oprspyl - 6-fluor-1, 4- di hydro- 4 oxo 1 8- napht hyri di n- 3- carbonsaure odor

ein optisches |Isoneres hiervon, 7- [(2 5-Di ami no-1

, 5-di oxopentyl)-a 8ot hyI ]- 3 rolidin
-cycl opropyl - 6-fl uoré é; i hy GidD- ueng 1’-8N hhyr.m:llin": 3grcar bonsfiure
oder d|n opti sches | re hler 3,

R
5 @3
-8 [ §-r -@( oder -N{_ N-R
45 @ 5' R 5.‘
4,

R H, Alkyl mit 1 - 8 Kohlenstoffatom(en) oder ein Kation;

50 Ry Alkyl mit 1 - 6 Kohlenstoffatom(en), Halogenalkyl mit 1 - 4 Kohlenstoffatom(en) im Alkylteil, Vinyl,
Cycloalkyl mit 3 - 8 Kohlenstoffatomen, Phenyl oder halogen-, hydroxy-, amino- oder alkyl-(mit 1 - 4
Kohlenstoffatom(en))substituiertes Phenyl;

Rz und Rs jeweils unabh#ingig voneinander Wasserstoff oder Alkyl mit 1 - 4 Kohlenstoffatom(en);
Rs <(CRz2Rs),"NR2Rs mitn = 0, 1 oder 2;
55 Rs

3



EP O 304 087 Bl Fritrltil L1111 11111 DTT™

7-[3-[(2- Amino-1 -oxopropyl)-amno]l-1 -pyrrolidinyl]-1

-cycl opropyl -6, 8-di fluor-1 , 4- dggy 964 0dr BKO- chi nol i ncar bons”m"”m*""cmmm'l
[S-(R*,R)]-Isonmere hiervon, 7-[3-[(Am nophenyl acetyl)-amnm no]~1
-pyrrolidinyl}1 -cycl opropyl-6-fluor-1 ,4-dihydro-4-oxo-1 , 8-

napht hyri di n- 3- car bonsaure odor ein optisches | soneres hiervon. 5 7.
Arzneimttel zubereitung mt einer @riell wrksamen Menge el ner

Ver bi ndung nach AnsprUchen 1 bis 6 z&l n mt einem Tr~ger oder
treckmttel . 8. Verwendung einer Verbindung nach AnsprUchen 1 bis 6 zur
Hersfel lung el nes Arzneinmittels zur Behandl ung bakterieller

| nf ekt i on@%“‘ gleickWaseretoff Al F‘"I—‘Ie'r@t'@l"P'lﬂ?gm?W(ﬁ@Pdﬂf’é‘\“%f,'ﬁ'ﬂbhéo KoplessipiitoNand der
Formel | (®). substituiert durch ORz, NR2Rs, CO2H, COzRz, C 0 co 2R 7 X
N'' 20 worin bedeuten: 25 X N,mg-l CF, CC, CCF3, COR2 oder CNR2Re; Y
H. Fi NH2 oder OR2; z 30 R4

R3 4% >~-4 -N$N-R5R5 -4N -Rj Rs, 40'CNR2R3. .. - NCN- R5
-jR oder N5 40~~~~~~~~~~ 4 RH AKkyl mt 1 - 6 Kohlenstoffatonmon) odor
ein Katio RlL Alkyl mt 1 - 6 Kohlenstoffaton(en), Hal ogenal kyl mt

1- 4 Koh?onstoffatom(en) imAl kylteil, Vinyl, Cycloalkyl mt 3 - 6
Kohl gnst of f at omen, Phenyl odor hgbog:gacu- gOXy-, amino- odor alkyl-(mt 1

- 4 Kohl onst of f at om(en) ) subst i t ui ortesbli henyl ; R2 und Ra jeweils unabhangig
vonei nander V\asserstoff oder Al kyl mt™12- 4 Kohl enstoffaton(en); R4
-(CR2Ra), -NR2R5 mit n = 0, 1 oder 2; 55 Rs 31 -CCHR6 11 | ONHR

-5 m.t RF-ayl, eheaffl, Mibsy, enadumfeh durbth H;Ibgem Hydibxy, Ao léddr|Apistiof § 4iKahighetofatopdor
Ab-Kydo it (ed), indd ob@ieinemss- ofdr Btgiedriggnchvjerocgalitxhen Ring evttmictiesters cdiRm, SRRRRS, (02
H C02 R, Sdueksief-Rsler $dhwdf€)atom; oder Phenyl, p-Hydroxyphenyl oder zusammen mit dem Stickstoffatom | |
der Aminogruppe gleich Trimethylen oder hydroxysubstituiertem Trimethylen;

eines optisch aktiven Isomeren hiervon oder eines pharmazeutisch akzeptablen S#ureadditionssalzes

hiervon durch Umsetzen einer Verbindung der Formel i

2
Y o
F
l CDZR

30 :

7 Ox " 11,

Ry
35
worin Z' fUr
L R. R
4 3
40 '
R A s
-N Ry - § -N  N-H -<\1

’ RJ ' ’ N R; ’

45
- S S(R:
. - NH - - NH
Lo B D

4 ’ ’ ’

50
R
R 3
55 3
- NH - oder . -4
’ Ra ’
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-CNR2R3, SR2. 15 SS- CH2G H- CO2H, NH2

-CN, Phenyl, Phenyl, substituiert durch Hal ogen, Hydroxy, n "3" 3

mt 1 - 4 Kohlonstoffatom -_" 2@pg | ndol yl oder ei mmm ml ,"'
M

6-gliedrigen heterocyclischen Ring m t m m]est ens oi nem Sti ckstf -,

Sauer stof f- oder Schwefel atom odor Phenyl, p-Hydroxyphenyl oder zusanmmen
mt dem Stinsikest gibit{CRIRGBNRABIROOr uppe gl eich Trimet hyl en odor

hy dr oxysubgiit diner @srbiedung ddr FarinBly | en; ei nes opti sch aktiven |Isonmeren hiervon
odor eines pharmazeuti sch akzopt abl en Saureaddi ti onssai zes hi ervon durch

Unset zen ei ner Verbi ndung der For rraIHQQ-%-R( C co2 30

Z7x B35 worin Z fU R3 45~~~~~~~~ ?leprgS -3

a-H o R32 50 R R 55NHOe

NH 32 EP 0 304 087 Bl 1111111 111112 1t 1o
Il mt R4 BPCQ‘P'C*‘ “‘ZQNW"?[ &rem algjvierteny Burederivatisnniniy Gegenward eine
HOC-CH-R6 & Iﬂli?’b °t“" é|d8hs‘iQP‘FR§¥PPSéPf&'I v?ﬁ“ﬂ? elyse pdpr kata e RydrirEng: t en
Sl ur ed®ri vare pragazeutiseh APoRRPIPL PIEN der
Schut zgr upP8 g '8 g?rﬁ? °h8'c1b€ "Rtaﬁ P%% i sche Hydrierung 10 und,
gewuUnsch loN zeuti sch
akzept abf‘grsv e@"se?a'-"a% %;}%g L? t vé%ﬁ oteflh{)}%g tssgpﬁx F’é@‘g%ﬁgﬁh&%cgﬁg&?%%an nt er

Vi se.qs 104 \WYRinfeR b

oder Benzyl oxycar gonyl
Ver bi ndung der Formel 1 Y O 20

eﬁi@%ﬁﬂoﬂn der B&tbil Pro fOr tert.-Butyl oxycarbonyl
ste Vertahren zur Herstellung einer

(1) b 4 Q
o F co,R
o IO o
2” SENN
i
Ry

25

worin R, R, X und Y die zuvor angegebene Bedsutung besitzen und 2 flr

30 R R
4 . 13
-N Ry 4 L
: \/, =N - N-Rs
R; 83 , -/ .
35
Y Su -R -
5 '8" Rs “:j :"‘“s -8 B-rg
[ §
L | R
-N
R, oder =W N-ns :
45 steht,

durch Umsetzen einer Verbindung der Formel Iil

- Y o
rF co,R
QL i (1I1),
L X *"
55 lt1.

worin L flr eine Fluchtgruppe steht,



| RL 25 worin R R, X und Y die zuvor angegebene Bedeut ung o
|28 v ¥ o : TGS

R R3 EP 0.304'687 B

3R3 53 _$MR Rode R 45 steht,
durch Unsetzen ei ner Verbindung der Fornel 111 Yc O 50 r
A~~~ 0" mit einem Amin der Fotmet-ZH, Bej déb die a-Aminogruppe in Rs geschltzt ist und Entfernen der

R1 wori n $chiitegrunpp rsiurciiSéybhygrolygep edes kasklytisch@ Hydrierdng 1uhd havilinsdhiehibllsl Umwandeln
[i.11i! 1119et erhaitenep epbingurma eig gharm@eutisch akzeptables Base- oder SHureadditionssalz hiervon i L
M S * mitURigheehpkanHerWeig Fornel zH, be! dem di e a- Aminogruppe in R5
gescﬁUt zt | st und Ent f enen der Schut zgruppe durch Saurehydrol se oder

kat al yt'* oY #8’?'8 98' %f ﬂ!fﬁba‘?ﬂ’:f@T‘ 9P ey Sehuizgrprs yem

Ver bi ndun g £ %’%" dﬁar @yd’g%ﬂn’%g:%g@s;‘gﬂﬂmﬁgnssal z
hi n M ner
Vla(rarvggul g nac;’:‘§ ng'f)zr Wregdd 'E?ﬂzf"é pligheor ?kﬂ or S8Kert zgr uppe von der

At NQQ Y &cﬁi 9%.&*5@% Jeys%ﬁ' qu’ E%t binG Gy Pebisht ing Und
geV\UnSCﬁt&P esdurc C,aé?. ?a’ﬂlg% it &“gﬁuy IR e
phar rrazeutlsc akzept abl es Basesa z o in eln phar mazeutlsch akzept abl es

Saur eaddli VergisnSraci Ahsprublidh i9ie12, h%ﬁ&]@h&futz&ﬁﬂ)p%eaus Bbhz gkyca\’f?oﬁil%g&éh@ uPGS

Ans g Uc hegrufbebiiichl Ratah4edne Hﬁh&un@cmﬁr 2@rWHARg NoR  Bafiddiunalitkolib Oy KathriAARY |
best eht usmdertivird G uppe dur ch Saur ehydrol yse in wal Briger Sal zsaure entfent

wird. 14. Verfahren nach AnsprUchen 9 bis 12, wobei die Schutzgruppe aus
Benzy| a5 y\egatoanmach Basptuein® zunidbrsiéliengldiner Verbiﬁiluuo [aer Ebuniét I, woath &L Yiir iveas&upstoft,

Hydr i er unfdkylimitelr - ¥dohienstdtiatan(en) ndd?aAlkybalit 1 nrad) KeHicnktbfeatoarl(en), Salistiluigs @itvon oeiNt f er nt
W @0 15.NHZe€@AmE@NH:nach Anspruch 9 zur Herstel lung ei ner Verbindung der
Formel I, worin R6 flr Wasserstoff, Alkyl mt 1 - 4 Kohl enstoffaton(en)
oder Alkyl- mt 1 - 4 Kohlenstoffatonf#n), substituiert durch OH 20

NH2, CO2H, CONH2, NH It C NH2, 25 s%,_wgo

-SS- CH2CH CQO2H,

SRe,

%0 ~SS-CH,CH-COH,
NH,

Phenyl, p-Hydroxyphenyl, 3-Indolyl, 4-Imidazolyl oder Phenyl, p-Hydroxyphenyl oder zusammen mit
35 dem Stickstoff der a-Aminogruppe flir Trimethylen oder hydroxysubstituiertes Trimethylen steht.

16. Verfahren nach Anspruch 9 zur Herstellung einer Verbindung der Formel |, worin Ry flir Alkyl mit 1 - 3

o Kohlenstoffatom(en), 2-Fluorethyl, Vinyl, Cyclopropyl, Phenyl, Phenyl, substituiert durch Halogen, Hy-

St droxy, Amino oder Alkyl mit 1 - 4 Kohlenstoffatom{en), oder einen 5- oder 6-gliedrigen heteroaromati-
40 schen Ring mit mindestens einem Stickstoff-, Sauerstoff- oder Schwefelatom steht.

17. Verfahren zur Herstellung einer Verbindung der Formel | nach Anspruch 9, worin bedeuten:
X N, CH, CF, CCl oder CCFs3;
Y H oder NH3;
45 R1 Ethyl, 2-Fluorethyl, Vinyl oder Cyclopropyl und
z

&0

34



NH2 Phenyl, p-Hydroxyphenyl, 3-Indolyl, 4-1m dazolyl oder
Hydroxyphenyl oder zusammen mt 35 dem Sti ckst of f der ﬂwl E&‘“ﬁ tm““‘
fUr Trimethyl en oder hydroxysubsigptgi4qarde@smTri met hyl en steht.

nach Anspruch 9 zur Herstellung el ner Vérblndung der Formel 1, worin RI f~r
Alkyl mt 1 - 3 Kohlenstoffaton(en), 2-Fluorethyl, Vinyl, Cyclopropyl,
Phenyl Phenyl, substituiert durch Hal ogen, Hy- droxy, Am no oder Al kyl mt
1 - Kohlenstoffaton(eﬁ3 oder einen 5- oderg6-gliedrigen heteroaromati -
40 schen Ring m tﬁgestens el nern Sticks{8ff-, Sauerstoff- oder

Schwef el at om st eht . Wgahrg Her st g eing r bi ndung der

Fof mels | nach Anspruc rin #a xﬁﬂﬁ?ﬁs ,\Cd oder CCFa; Y H
oder NH2; 45 Ri Ethyl, 2:- Fluore hyl3 #Vi nyt~“odere Cy Pyl und z 50 65
34 EP 304 087 Bl * L S * 6

- NCBR3 -N -B5 R 4~, 4~~~~~~~ 70
Tx- 15 18. Vérfahren Her stel | ung ei ner Vérblndung der Fornmel | nach
Anspridth 9, worin ,)%& R 03 s-teht und
Ri Cycl opropyl darstelTt. 19. Ver f ahren nach Anspruch 9 zur Herstellung
ei nor Ver bi ndung nach Anspruch 9 in Formoines Gieds aus dor G uppe:
7-13-(2-Amino-1 -oxopropyl)-am no]- 1 -pyrrolidinyl} 1

- cycl gpr wweﬁﬁwénlmmxeuuﬁ itler mnaupqqge-r Pff nach Bk oV 3- car bonsaur e
oder das (S-( oder das (S-( } 1 sonore hiervon, 30

7-[3- ((Anlnoacotyl) an1no 1 pyrrolldlnxl- -cycl opropyl -6-fluor-1

, 4di hydr o- 4- oxo-1 , 8- napht hyri di n-3- cajf®onsaure oder ein optisches

| somer es hi ervon, 7- [3-[(2-Amino-1 -0 enyl propyl ) -am no}-1
-pyrraedidinyl}-1 -cycl opropyl-6-fluqygl -Thydr o-4o0xo0-1 , 8

napht hyri di n- 3- car bonsaure odor das | , S*)}- oder das
[S-(R*,R*)]-Isonmere hiervon, 7-[3-[(2,5-D amno-1

,5-dioxopesﬁél) am noj] - 1- eyrrolldlnyl] 1-cycl opropyl -8-luor-1

4- di hydr o- %@df1CBW¥GEW arstelfapht hyri di n- 3- car bonsaur e odor ein opti sches

| soneres hlervon é$ % 2 Ammi no- 4ca[bOXé_ -oxobutyl&ﬁan1n
-pyrroli 18 hr B 'b%ﬂr Herstqllyng, einpr V bla(illﬁg, Grch_Ansprych_8in Fg m emes Glieds
napht hyri di

s do i
7-[3-(2, 6- DrdH Ir’(l‘g"-'_11°"°§§£y& oL n' i ﬁ- cvr%" y'rg-ﬁ-‘é%-‘w-
-cyel gfgog%- ! %ﬁ ”"fﬁ‘é -p Wit '.°:y:v ol mof'iws, S RaRsaur e

7-[3- [ (Ami RGgRSRA naq oAV RrEIgh 2o tJynJ,wdﬂy.wé,Jcroamgyye héoRY @R arbia-bkood - 1
, 4- dl hydr o-gsthhgRai 3-c ons4ure oder das [S-(R",S")}- oder das [S-(R*,RY]-Isomere hiervon,
7-[3-[(2,5-Diammo-1 ,5-dioxopentyl)-amino]-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-

385 naphthyridin-3-carbonsdure oder ein optisches isomeres hiervon,
7-[3-[(2-Amino-4-carboxy-1-oxobutyl)-amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-
naphthyridin-3-carbonséure oder ein optisches Isomeres hiervon,

_ 7-[3-[(2,6-Diamino-1-oxohexyl)-amino}-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-
S’ naphthyridin-3-carbons&ure oder sin optisches Isomeres hiervon,

40 7-[3-[(Aminophenylacetyl)-aminol-1-pyrrolidinyl]-1-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-1,8-
naphthyridin-3-carbons8ure oder ein optisches Isomeres hiervon,
7-3-[[(2-Amino-1-0x0-3-phenyipropyl)-amino}-methyl]-3-methyl-1-pyrrolidinyl]-1-cyclopropyl-6-fluor-1,4-
dihydro-4-oxo-1,8-naphthyridin-3-carbonséure oder ein optisches Isomeres hiervon,
7-[3-[[(2-Amino-1-oxopropyl)-amino]-methyl]-3-methyl-1-pyrrolidinyl]-1-cyclopropyl-6-fluor-1,4-dihydro-4-

45 oxo-1,8-naphthyridin-3-carbons¥ure oder ein optisches Isomeres hiervon,
7-[3-[[(Aminoacetyl)-aminojmethyl]-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-dihydro-4-o0xo-1,8-
naphthyridin-3-carbonsiure oder ein optisches Isomeres hiervon,
7-[3-[[(Aminophenylacetyl)-amino]-methyl]-3-methyl-1-pyrrolidinyl]l-1-cyclopropyl-6-fluor-1,4-dihydro-4-
oxo-1,8-naphthyridin-3-carbonséure oder ein optisches Isomeres hiervon,

50 7-{3-[[(2~Amino-4-carboxy-1-oxobutylamino]-methyi]-3-methyl-1-pyrrolidinyi]-1-cyclopropyi-6-fluor-1,4-
dihydro-4-oxo-1,8-naphthyridin-3-carbonséure oder ein optisches Isomeres hiervon,
7-[3-[[(2,6-Diamino-1-oxohexyl)-amino]-methyl}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-
dihydro-4-oxo-1,8-naphthyridin-3-carbonsfure oder ein optisches Isomeres hiervon,
7-[3-[[(2,5-Diamino-1,5-dioxopentyl)-amino}-methyl}-3-methyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluor-1,4-

55 dihydro-4-ox0-1,8-naphthyridin-3-carbonsfiure oder ein optisches isomeres hiervon,
7-[3-[(2-Amino-1-oxopropyl)-amino]-1-pyrrolidinyl]-1-cyclopropyi-6,8-difluor-1,4-dihydro-4-oxo-
chinolincarbonsiure oder das {S-(R",R")}-Isomere hiervon.
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napht hyri di n- 3-car bons~uro odor ein optisches |soneres hi'érvon,

L I T i S . m\m\\\l\ml\ummll\

di hydr o- 4- oxo- 1, . 8- naphthyrldln 3- cargonsaure odor 0|n opt| es Fsoher®e
hi ervon, 7-(3- [[(2 Am no-1 -oxopropyl)-am no]-net hyl ] - 3-net hyl -
-pyrr 0|2b.diléi\)lén}iunb eirfdy Aidch Pnspiichente bis 49 herdestotitert] Vérpinduag 4ur42ibereitung)§iaas]Arznei-

8- napht hipittblel zur-Bhanditrpbakierisiied Inteittionerei N opt i sches | someres hi ervon,
7-[3-[[ (Am noacetyl )-am no] net hyl ]-3-methyl -1 -pyrrolidinyl]-1
~cycl Of21.0Yeriahrén fzhruHerstéllung! sierh udneimitlatzuberditungs -gekeapieichnet iddich -Zysatza elnerneaslir e
odor sei n Appilichoh 8s bis I8 rhergesteliten dferkindung zu einem pharmazeutisch akzeptablen Tréager oder
7-[ 3-f | ( ABYreslspittdbny| acot yl ) - ami no] - not hyl ] -3-not hyl -1 -pyrrolidinyl -
-cycl opropyl -6-fluor-1 , 4-di hydro-4- oxo-1 ,8-naphthyridin-3-car bonsaur e
odor eif¢vesdlcaion®es | someres hi ervon, 50
7-(3-11,(2-Am no-4 - 1- oxobut yl am no] - not hyl ] - 3- not hyl - 1- pyrroti di nyl -
-cyd"oﬂr oﬂ'ﬁl?°“‘@°ﬁ‘§3?'mi ‘4 di hydr o- 4- oxo-1 , 8- napht hyri di n- 3- car bonsaur e
odor oin optisches | someres hi ervon, 7-[3- [[(2 6- D am no-1
- oxohexyl ) -am no] -met hyl } - 3-nmet hy - 1 g pyrrolidinyl]-1
-cycl opropyl -6-fluor-1 .4 dihydrd-4- ¢Ko- 1 8-napht hyri di n- 3- car bonsaur e
odor ein optisches | somer es Frgrs R’ PQ{‘Z 5-Di ami no-1

, 5- di oxopentyl)-am noj - net hyl ] -[§ - pyr rol(l_tgil nyl]-1
-cycl opropyl -8fluor-1 4- 55 2 10- 4- oxo- 1

, 8- napht hyri di n- 3car bonsaur o®oder ei nf opti sches | soneres hiervon,
7- [3-[(2-Am no-1 -oxopropyl) amrno}&l pyrrolidi nyl}1

-'gy cdoopr opyl - 6, 8-di fl uor-1 , 4-di hydr o- 4- oxo- chi noi i ncarbonsaoure oder das
aS- (R SR(F) I osonero hier von. 35 EP 0 304 087 B1
1AIN1211121222122 iiii iiti" i1 20. Verwendung ei ner nach Ansprlchen 9 bis 19

her gest el #anefaguglle:bi ndung zur Zubereitung el nes Arznei- mttels zur

Behandl ung %akt er i et NeGH, IGif @R G&meiQRe 29 CNB:f ahren zur Herstel lung ei ner
Ar zrf8i mi tt & zuber e?st Hnfy NHe R OReizei chnet durch Zusatz el ner nach 6

Anspr Uchen ® bis 1%¥thergestel | ten Verbindung zu el nem phar mazeuti sch
akzopt abl en Trager oder Streckm ttel. Revendl catlons 10 1. Un conpose de
formule 1. Y O 15 CO2R

z~ R - 20 dans | aquell e, est CH , CCI CCFa COR2 ou
CNRFRa; 25 Y o gst H_ est R 4

R 3 30R “"Rs,-g‘

R4 45 R est un atone d hydr ne Bu un di cal al corrprenant 1

a 6 atones de carbone ou un cation;

40 ' R
N N-Rg - 6u -NL N-R
5.
’ R H
4,
45
R est un atome d'hydrog&ne ou un radical alkyle comprenant 1 & 6 atomes de carbone ou
un cation;
Ry est un radical alkyle comprenant 1 & 6 atomes de carbone, haloalkyle dans lequel le
50 radical alkyle comprend 1 3 4 atomes de carbone, vinyle, cycloalkyle comprenant 3 4 6
atomes de carbone, phényle ou phényle substitué par un groupe halogéne, hydroxy,
amino ou alkyle comprenant 1 3 4 atomes de carbone;
Raet Rs, sont indépendamment I'un de {'autre un atome d’hydrogéne ou un radical alkyle
comprenant 1 & 4 atomes de carbone;
55 Rs ost -(CRz2R3),"NR2Rs dans lequel n est égal 4 0, 1 ou 2; st

Rs est
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5 3est un radi cal—altkyt-o—conprenant

1 a 6‘atones do carbone, hal oal kyl e dans | equel le 50

radi cal al kyle conmprend 1 b 4 at gw?ﬁggﬁbone, vi nyl e, Ciﬂl\’ﬁﬂ“&!ﬂ!‘ﬂmm“‘

conprenant 3 a 6 atomes de carbone, ph |l e ou phdnyl e sub
groupe hal ogane, hydroxy, am no ou al kyle conprenant 1 a 4 atones de

carbone; conprenant 1 a 4 atones do carbone; 65 R4 eat -(CR2
Re)"-NR2Rs dans | equel n eat 6gal & 0, 1 Uﬁ*gﬂ-ﬁg Rs est~~ 36 -CCHR
it 6 O NH2 5 dans |oquel Rs est un atogeng hydrogbne ou un radical

al kyl e conprenant 1 a 10 atones de carbone, suBstitu6 par OR2, NR2Rs, CO2H,
CO02R2,5 CONR2Rs, NH 10 n
-CNR2R3, SR2, 15 ssdenslequel Rsoess o qtqqg d'hydrogéng ou un radical alkyle comprengnt bﬁd‘(le e,
phenyl e substitud p&lomghdgathepr sybs¥tesRen @Rz fFeReoR0eH. SR RacCNRBY Ky | e
conprenant 1 & 4 atomes de carbone, indolyle ou un noyau h~t~rocyclique
conprenant 5 ou 6 atones, dont au noi nsNHn atone est un atone d' oxygbne,
d' azote ou de soufre; ou un radical thQ&ﬁﬁ RD-&ndr oxyphenyl e, ou forne
avec |'atone d' azote du groupe anmino un gro%pg'tr?ﬁrthylbne ou trimthyl bne
a substitution hydroxy; un isonbre 25 optiquenment actif,
ou un sel d' addition d'acide pharnmaceuti quenent acceptable en derivant. 2.
Un coggpos4 selon | a revendication 1, caract9ris6 en ce quo A6 est un atone
d' hydrogbne, un radical alkyle conproﬁﬁ&&CH%fCH-em s de carbone ou un
radi cal al kyle conprenant 1 & 4 atones de ¢ rﬁ@ne 0 substitu6 par OH
NH2, CO2H, CONH2, NH n 35 _ 2 C- NH2,
SR2, 40 -SS-CH2CHCC2H, NH2 45 phenyl e, p-hydroxyphdnyl e, 3-indolyle,
4~ m ghazol yl e; ou pleNnyphépyle,pphényilr eubstitlédpey [ue, graupe thalogbne, chyaroxy, 'aminoroa akylz ot e
du groupe a-amn no urorgrenapd & 4 atomastipl chibeneginddiyle owrtinimpyab hétémcyslidus torbpudriaatn
hydr oxy. 5 ou 6 atomes, dont au moins un atome est un atome d'oxygéne, d'azote ou de soufrs;

ou un radical phényle, p-hydroxyphényle, ou forme avec I'atome d'azote du groupe

amino un groupe triméthyléne ou triméthyléne & substitution hydroxy; un isomére

25 optiquement actif, ou un sel d'addition d'acide pharmaceutiquement acceptable en
dérivant.

2. Un composé selon la revendication 1, caractérisé en ce que Rs est un atome d'hydrogéne, un radical
alkyle comprenant 1 & 4 atomes de carbone ou un radical alkyle comprenant 1 3 4 atomes de carbone

30 substitué par OH, NHg,
COzH, CONHg,
NH
L]
35 C-NHz,
SRz,
40
-SS-C':HchCOZH,.
NH,
45 phényle, p-hydroxyphényle, 3-indolyle, 4-imidazolyle; ou phényle, p-hydroxyphényle, ou forme avec

I'atome d'azote du groupe a-amino un groupe triméthyléne ou triméthyléne & substitution hydroxy.

3.  Un composé selon les revendications 1 et 2, caractérisé en ce que Ry est un radical alkyle comprenant

1 3 3 atomes de carbone, 2-fluoroéthyle, vinyle, cyclopropyle, phényle, phényle substitué par un

50 groupe halogéne, hydroxy, amino ou alkyle comprenant 1 & 4 atomes de carbone, ou Ry est un noyau
hétéroaromatique & 5 ou 8 atomes contenant au moins un atome d'azote, d'oxygéne ou de soufre.

4. Un composé selon les revendications 1 3 3, caractérisé en ce que:
X est N, CH, CF, CCl ou CCF3;

&6 Y est H ou NHz;
Ri est un radical éthyle, 2-fluoroéthyle, vinyle ou cyclopropyle; et
Z est
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3. Un conpos4 selon |les revendications 1 et 2, caract-~ris4 on ce est

un radical alkyle conprenant 1 A 3 atones de carbone, 2-fluoro6t Bﬁﬁa

vinyle, cyclopropyle, phenyle, ghgaghgsFgpsti tué par un _
hal ogene, hydroxy, ‘am no ou al kyl e conprenant 1 a 4 atone

R est un noyau hdt-~roaromatique a 5 ou 6 atomes contenant*au nD|ns un
atome d' azote, d'oxygbnegou de Soufre. 4. Un cm@pOSG selon les
revendications 1 a 3, capdetgrisé en chquo ~est NgCH CF, 00l ou

CCF3; 56 Y e oy NHZ; qura hyfle,

2-f1 uorodthyle, vinyl oTJC Glopr et 537g§h 0,304 087 B

A&ealil R3 R‘bv R < > R

5. Un conposd salon |es revendlcatlons 1 A4, caract6ris6 co que: 76

Z est: - 20 20 25 et Ri est un radical cycl opropyle.

6. Un conpos6 solon | agreRendi cation 1, caracteris6 en ce qu'il est un

menbre du groupe des # [ 3-(2- an1no-1 - oxopropyl )am no}-1

-pyrfPlidinyl]-1 -cyclo opyl 46f | uoro-1 , 4-di hydr o- 4- oxo- 1, 8- 30

napht yri di ne- 3- car boxyl i que ou de leurs isoneres [SS(R,R)] ou [S (R, S*)]

correspondants, appartenant A la liste suivante: acide

7 [3 [ (@ny g&gﬁg{.ge)oﬁ Lndﬂzgmﬁg agtgllwko;q&yc' opropyl - 6-fl uoro- 1, 4- di hydr
fxo-1 é; car oxy I que ou un isonere opffque en

ddrlvant aci de

7-[3-[(2-am no- 1- oxo- 3- ph6ny|propy|)an1no] 1-pyrrolidinyl]1l-cycl opropyl -

| uor o- 1, 4- di hydro- 35 4- oxo-1, 8-napht yri di ne- 3- car boxyl i que ou

|"isonbre [S- (R, S*)] ou [S(R*,R)] enjddrivant; acide

7<J/320[ (2, 5-di ami no- 1, 5- di oxopent yl ) ami - 1-pyrrolidinyl]-21-cycl opropyl -6-f

Iuoro-1,4-dihydro-4- 0X0-1, 8- naphtyri [ [

opti que on derivant; acide

7-[ 3-[ (2- am no- 4- car boxy- 1- oxobut yl ) am nol - 1- pyrrol i dinyll-1-cycl opropyl -

fl uoro-1, 4-di hydr o- 4 oxo 1, 8- naphtyri di ne- 3-car boxyl i que ou un isonbre

opti¥ue en ddrisant; aci de

7- [3 [ (2, 6-Bi arﬁshlﬁ‘-'id'??k%'@R’Wyjeam nol - 1- pyrrol | d| nyl]-1- cycl opropyl 6-fluoro

r|d| -carb gue ou un onbre optique
glon Jla reven 1, car risd en co qu |I un membre du groupe des acndesp} q

%- -0X0prop - I| vl I
o ivb[é @Eﬁ Ak s @H ﬂgﬁ? AR %ﬁg‘@% g

i fgmﬁiﬁfﬁ “ﬁ“‘% hind @ﬁ% ovgloprope: '“°i°“p“§?"r‘yé’ ‘T‘a‘.”‘ﬁg}ﬁ“a‘i’“ Sycl opr
x
opyl - 6- f | UOI,Qgel 743- |no-1-oxo Lp! ﬂ?ﬁ@j‘ 1jpyﬁ‘olﬂﬁﬂp{ WeloBrop\Re-Rudrd RGiydd-que ou

un i gonbr E—oﬂ:pltd-tﬁxH o-ARhrbdiGHdue o@ﬁé re [S-(R*,S"] ou [S~(R*,R"] en dérivant;
7-[3-[[ (am ngas Gty (é Q«B‘huﬁi% 1,5 bXvpbrity@minEI1 iy hrolidingy1-éyol d»rdrbyw#ndorolr £YiRdrpRs-opy| -
- 1 uor o- loxp=1gb-aplyridine-d-catickylibudlou \mndbimrel optique eMa&ivdnoXxy| i que ou un isonbre
optique en dcité V4R(2-anfifd-4i€arboxy-1-oxobutyl)amino}-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-
7§ 3- [ [ ( awpoapgrtaphtyraine8yehrpalique du uintisdmelel opBqueh bérivarit;- pyrr ol i di nyl ] - 1-cycl opr
opyl «6- f | uoracidél ,743-{(2i-Higiine1-dxobexyhainir®l- rayiotidiny|1-dcyaaprapgitsifioorg1 Mgiingdrod-oxm
i sonbr e op&hqmwrim-mmmme ‘0u un isomére optique en dérivant;
acide 7-[3-[[(2-amino-1-0x0-3-phénylpropyi)amino]-méthyl}-3-méthyl-1-pyrrolidinyl]-1-cyclopropyl-6-
fluoro-1,4-dihydro-4-0xo0-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[[(2-amino-1-oxopropy)amino]méthyl]l-3-méthyl-1-pyrrolidinyl]-1-cyclopropyl-8-fluoro-1,4-
45 dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[[(aminoacétyl)amino}-méthyl]-3-méthyl-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-
4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-{[(aminophénylacétyl)amino]-méthyl]-3-méthyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-
dihydro-4-ox0-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
50 acide 7-[3-[[(2-amino-4-carboxy-1-oxobutylamino)}-méthyl}-3-méthyl-1-pyrrolidinyl}-1-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[[(2,6-diamino-1-0xohexyl)amino}-méthyl]-3-méthyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide  7-[3-[[(2,5-diamino-1,5-dioxopentyl)amino)}-méthyl}-3-méthyl-1-pyrrolidinyl}-t-cyclopropyl-6-
65 fluoro-1,4~dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[(2-amino-1-oxopropyl)amino]-1-pyrrolidinyl]-1-cyclopropyi-6,8-difiuoro-1,4-dihydro-4-oxo-
3-quinoline carboxylique ou l'isomére [S-(R",R")] en dérivant; et acide 7-[3-[(aminophénylacétyl)amino]-
1-pyrrolidinyl}-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére
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3
A

50 aci de b o —
7-[3-[[ (2-am no- 4- car boxy- 1- oxobut yl ami no) ] - ndt hyl ] - 3- ndt hyyl mummu\ g
j -1-cycl opropyl -6- fluoro-1, 4-di Ey@rmg,a-pg@- 1, 8- naphtyri di nH‘mEm ?

ou un isonbre optique en ddrivant; acide : » ¢ b "
7-[3-1[ (2, 6-di am no- 1- oxohexyl ) am no] - ndt hyl ] - 3- ndt hyl - 1-pyrrolidinyl]-1-cy
cl opr opyl - Gptiqhai@r dérivadt. 4- di hydr o-4- oxo- 1, 8- napht yri di ne- 3- car boxyl i que ou un

i sonbre optique en dé6rivant; acide .

7-1 3- [ [ (2, Ynelcempiosition IphBmdéeutiaup sompreraptiing eyantidefficgde JIB-neitt e vuelantiyactédgniddi ny| |

- 1--cycl opr gmqos%selog Hune quelconque des revendications 1 & 6, associée 4 un support ou excipient.

fTUor §- 1, 4- di hydr o- 4- oxo- 1, 8- napht yri di ne- 3- car boxyl i que ou un isonbre
opti que & Utilisatiop giyp composg) gelon les revendications 1 & 6 pour la préparation d'un produit pharmaceuti-

7- [ 3- [ ( 2- affeRoumle S3iempH dos intactionrdiactéientesy ol i di nyl | - 1- cycl opr opyl - 6, 8- df f | uor

0- 1, 4-di hydr o- 4. gxo- 3-qui nol i ne carpoxylique ou |'isonbre [S-(R ,R)j] en
Gt vant S Uo Pigfed a8 prepassion 2 respreipreatiny bikang Ko,

1- pyr %l i di nyl | - 1- cycl opr opyl - 8- f | uor o- 1, 4- di hydr o- 4- oxo- 1, 8- napht yri di ne- 3
- car boxylique ou un isonbre 38 YoptQque en ddrivant. 7. Une conposition
phammacdut i que conprenant un ef f% e du point de vue

anti bactLrien du conpos6 sal on C e des revendications 1 & 6,
assocjgde & un support ou exci pi 5 dl Uisati d" un com pose selon [es
revendications 1 a 6 pour | g #¥on d' un prodlit pharmacouti- que
pour |e traibenent des infections baci~rnennes. 9. Un proc~d6 de
preparation d' un conpos6 prdsentant |&yfornmule 1. 10 Y O co02R | R1 ,

20 dans | aquelle: X est NN CH CF, CCl, CCF9, COR2 ou CNR2Re; Y
est Ho F, NH2 ou OR2; Z est 250 R3 -"3 R 4 R~~~~~~~ Rt
S - Nhs Rguelle: orG -S HS 45 R est un atone

d' hydr ogene ¥u un r =8t N4H, 6F.100. §CEo GPReon@NRBa;a 6 at ones de carbone ou un
cation; Rs Y ~~estestih Fy Mk @uePRein| kyl e conprenant 1 & 6 atones de carbone,
hal oal kyl e d&ns leq®8 |e radical alkyle conprend 1 a 4 atomes de car bone,
vinyl & cycl oal kyl e conprenant 3 a 50 6 atones de
carbones, ph-nyle ou phenyle_substitue par un groupe hal ogane, hydroxy,
am no ou al kyl e conpr enant 1R¢ 4 atomes de carbon€y3R2 et Ra, sont

i nd~pendanment |'un de |’ e, un at Rjydro ou un Se&di cal al kyle
conprgnant 1 & 4 atones €N G e; =N. ' - N-Rg —\ | _
- R3 — R
PR ’ 4
’
. . Ry
35 ‘C‘/)_R‘ -N N-RS, -SN-RSD - iN-Rs,
’
R
3
“ Dros, AT o L
- N~ - - -
5 3;

45
R est un atome d’hydrogéne ou un radical alkyle comprenant 1 & 6 atomes de carbone
ou un cation;
Ri est un radical alkyle comprenant 1 2 6 atomes de carbone, haloalkyle dans lequel le
radical alkyle comprend 1 & 4 atomes de carbone, vinyle, cycloalkyle comprenant 3 3
50 6 atomes de carbones, phényle ou phényle substitué par un groupe halogéne,
hydroxy, amino ou alkyle comprenant 1 3 4 atomes de carbone;
Rz et Rs,  sont indépendamment I'un de l'autre, un atome d'hydrogéne ou un radical alkyle
comprenant 1 & 4 atomes de carbone;
R est -(CRzR3),-NRzRs dans lequel n est égal 4 0, 1 ou 2; et
65 Rs est
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eat -(OR Ra)n-NR2Rs dans |l equel -n eat egal & 0, 1 ou 2 et”’ 55

gat 89 EP O3 087 111111211112211111111111 * C mﬂ‘mm“‘
ON2 -5 dans |equel R6 est un atgpvgsghs ferdspoene ou un radl caIH | 5“‘] |
conprenant 1 a 10 atones de carbone, ou un radical alkyle compreénaht 1

10 atomes de carbone substitue par OR2, NR2Rs, CO2H, CO2R2, CONR2Rs, 10 NH
., -CNR2R3, is SR2. SS-CH2-CH CO2H, NH iéﬁbﬂlk phenyl e, pheny!e substitu6
par un groupe hal ogbne, hydroxy, am no ou"3%§ conprenant 1 a 4 atones de
~carbone, indolyle ou un noyau hdt6rocycI|% Zonprenant 5 ou 6 atomes, dont
au,, ;moi ns un 25 atone est un atone d' oxygbne, d'azote ou
de sbufre; ou un radlcal ph6 p- hydroxyphényl e, ou formant avec
| " at ome d' azote dud n?%ﬁ" atame, F(S‘M‘g%géé‘h Q“r‘fW?FﬁS'IEBH%chP’Q'\aWrﬂe? Hg/l ene |
substitution hydr ofé m"%ldﬁnr?aﬁb%'l?rre&' &n dpical iR AmRiRopnts T 3 ot9 Yompps depparbon
d' addition d' acide? e ceptabl e en ddrlvant, qui conprend
Ies15eact|ons d' un 8§€52%?ﬁ5EéNQ$h’3O Y 0 F 3BRCO R 40 dans | aquel le:
z est: 45 50 55 40

NH

-CNR,R

273

15
SRz,

SS-CHZ-CH-CO
U

i | | NH,

21,

CN, phényle, phényle substitué par
un groupe halogéne, hydroxy, amino ou alkyle comprenant 1 & 4 atomes de carbone,
indolyle ou un noyau hétérocyclique comprenant 5 ou 6 atomes, dont au moins un -
25 atome est un atome d'oxygéne, d'azote ou de soufre; ou un radical phényle, p-
hydroxyphényle, ou formant avec I'atome d'azote du groupe amino un groupe en .
triméthyléne ou triméthyléne 3 substitution hydroxy; d'un isomére optiquement actif, ou
d'un sel d'addition d'acide pharmaceutiquement acceptable en dérivant,
qui comprend les réactions d'un composé de formule H:

30
Y @
F | COZR
< ) IX
35 7 X N ’
| !
.
40
dans laquelle:
z ost
45
50
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EP O 304 087 Bl 11111 i1 1ill N7/R3 -

N NH*4 15 “Nor et ~-2-

0 NePro 25 bu o doriva acide acer oaoaeeteequel Pro repr dabIM M NMN“\

protecteur, en presence d'un acide activ6, puis 6limnation du §r oupe"
prot ecteur par hydrolyse ag de’ ou hydrog4- nallcﬂbcalalythue et, le cas

4chdant, |a conversion p es noyens cognus dul broduit rg; sultant en un
sel d' addition d' acide base c ut| ! it ac_%gt l e en

d~r:i vant. 30 10. Un prU ~dg 83 on T ndlca , uel l e Pro est
un”radi cal t-butyl oxycar yle ou b 3oxycaroonyle 18 Unﬂﬁrdc~dd de

prdparation d' un conpoa4 de fornmul e 1: 35 <3/ ~C2R '1 45 dans laquelle R
Ri, Xet Yont |lea significations pr~ciRyea et dana |laquelle Z eat: 50 55

41 EP O 304 087 51~:[-s~~~ 1 11aed 111111 1 LLLIANII11L EP 0304
087 Bl =N\ NiE |_- N-R -N
“)-a; \—/

N-R~- 13| -5 r NSN- R S
-- N - R5 N NR 10
| Z R3 15 qui conprend |a reaction d un conpos6 de formiRe I111: <>20

~~~~~~~~ 0 F 2R L>Xldomi~Ry1 1), 25 -
RL daps laquelle L est un gr(@ gartan ec UQQ an egformul e ZH dans

| aquell e | e groupe a-am no .

. ot
20 R«  est-(CR2Rs),-NRzH, avec un composé de formule
HOC-CH-R
T
O NHPro

25
ou un dérivé acide activé dans lequel Pro représente un groupe protecteur,
en présence d'un acide activé, puis élimination du groupe protecteur par hydrolyse acide ou hydrogé-
nation catalytique et, le cas échéant, la conversion par des moyens connus, du produit résultant en un
sel d'addition d'acide ou de base pharmaceutiquement acceptable en dérivant.
30
10. Un procédé selon la revendication 9, dans laquelle Pro est un radical t-butyloxycarbonyle ou benzy-
loxycarbonyle.

11. Un procédé de préparation d'un composé de formule I:

35
Y O
F CO,R
~ O ' i (1)
40 2 ;2 !Ii
Ry
45
dans laquselle R, Ry, X et Y ont les significations précitées et dans laquelle Z est:
50
66

41



dans Rs est protfg6, puis |'dlimnation du groupe protecteur droI

aci de*ou hydrogdnation 30 catal ytique et, le cas 6chdantHi |ﬂ| Mﬁmmmﬂmll
du conposd r~sultant on un sel gp gdg4bdosq d' aci de ou de base i
phar maceut i quenent acceptabl e en ddrivant par des nbthodes connués.

proc~dd de preparation d' un conpos4 selon |a revendication 9, qui conprend
| "4l imnation d' un groupe protecteur du groupe a-am no, R5, par hydrol yse

aci de ou hydrogenation catalytiq et, le cas 35 6gh~ant, |a conversion
de |'acide libre r6sultant en el d ad "acid 3pharmacoutiquemsnt
acceptabl e ou en un sel de bad¥e néht aﬁbebtable par des
et hddes connues. 13. R? pr ocas- aelon | e di caty o ‘%5&.12 dans

e

| equel | e groupe ur consiste &n le radi dal® t-
but yl oxycar bonyl e | uhasgro tant lim ar hydro e aC|de dans une
sol uti on aquouse de40 ARgr nydrNgfieN-4. Un_ sal on | es
revendi cations 9 a 12, dans | oquel | & grou pro ectour T®$pond au

r adi ¢al benzyloxycarbo le, ledit groupe dtant l'i M nd par hydrog6nati on
catal ytique a |’ catalys u3 consi stant on du charbon palladi 6. 45
15. Un procde sae rew&ndl n 9, pour la preparation d' un conposd
de formulo 1, dans IIe at éne d' hydrogene, un radical alkyle
conpgenant 1 a 4 atones de carbone ou un radical alkyle conpronant 1 a 4
atones de carbone substitu6 par OH, NH2, C02H, CONH2, 50 NH of C-NH2, 55
SR2. 42 qui Eihprend éddtioh d¥in composé de formule Hi: * c L M S

-SS- CH2CHCO2H, NH 2 5 phdnyl e, p-hydroxy-phdnyle, 3-indolyle, 4-imdazolyle
ou phényl e, p-hydroxyph~nyle, oy forne avec |'atone d' azote du groupe
a<amdono un groupe trimdthyl bne g i n6t hyl bne a substitution hydroxy. 10
16. Un proc~d6 selon la revé® 8 9copbur | a preparation d' un conpos4
de fornule 1, dans laquelle R urf radi cal yl e conprenant 1 & 3

at ones de carbone, 2-fluorogqt N7yl e, § & ropyl e, phdnyl e, phenyle
substitu6 par un groupe hal ogbne, "h droxy, ami no ou al kyle conprenant 1 a 4

at ors de carbone, ou un noyau h~tefbaronati que conprenant 5 ou 6 atones
dont au nDins un consiste en un atone d' azote, d oxygbne ou de soufre. 15

17. Un pr O &6 %oara i org:u(rjieunlpe yele) %% ele sel on mg
r eveng' Ca S:, pungi on du grou protécteuf par hydrol §:I g bgé?;:lon est H
I\Alt;' ! catalytuque et, Ie cas échéant, la conversion du composé résultant en un sel d'addutlon d'acide ou de
base pharmaceutiquement acceptable en dérivant par des méthodes connues.

12. Un procédé de préparation d'un composé selon la revendication 9, qui comprend I'élimination d'un

groupe protecteur du groupe a-amino, Rs, par hydrolyse acide ou hydrogénation catalytique et, le cas

35 échéant, la conversion de I'acide libre résultant en un sel d'addition d'acide pharmaceutiquement
acceptable ou en un sel de base pharmacsutiquement acceptable par des méthodes connues.

: 13. Un procédé selon les revendications 9 & 12, dans lequel le groupe protecteur consiste en le radicat t-
L butyloxycarbonyls, ledit groupe étant éliminé par hydrolyse acide dans une solution aqueuse d'acide
40 chlorhydrique.

14. Un procédé selon les revendications 9 & 12, dans lequel le groupe protecteur correspond au radical
benzyloxycarbonyle, ledit groupe étant éliminé par hydrogénation catalytique a l'aide d'un catalyseur
consistant en du charbon palladié.

45
15. Un procédé selon la revendication 9, pour la préparation d'un composé de formule 1, dans laquelle:
Rs est un atome d'hydrogéne, un radical alkyle comprenant 1 3 4 atomes de carbone ou un radical
alkyle comprenant 1 & 4 atomes de carbone substitué par OH, NHz, CO2H, CONHz,
50
NH
[ 1]
C-NH

55
SRz,



Ri o ?st un radical 6thyle, 2-f|uor06thyle V|nyle ou cyc ﬂ
-zl.il NTR5 Zj 4 SSZOE ~~~~~~~~~~~ Eroao4%e-{ﬁ130 35 1& Lin primﬂ ME"”H"””"’
0

pr6paration d' un canpos4 do fornu on | a rovondi cation 9, dans
| aquol le: Z ost: 40

3; 45 et Ri est un radi cal cyclopropyle 19. Proc6d6 solon | a
revendi cation 9 pour la preparautugsiaﬁuﬁggpqpe selon la revendication 9,
qui est un nenbre du groupe conprenant: 250 aci de

7 [.3- (2-am no- 1- oxopr opyl ) am no] - 1- pyrrcﬂNﬁﬁ nyl ] -1-cycl opropyl -6-fluoro-1, 4
i hydr o- 4- oxo- 1, 8- naphtyri di ne- 3- carboxyllque ou les isonbres [S- (R, FF)]
ou [S-(R*, S*)] correspondants acid

7-13-[(am ® hydeary-p &;E'?‘H'Véﬂ- m'ﬁg%'ge Pu PhEYIp P %g& @éwlwvaofmwﬁ hydr
0- 4- oxo- 1, &2 wa*pﬁ te dujgrpu 'E%\':'"cHS?PQFF yigne ﬁ"'? sEhstton,

derlvant

715 | ﬁwaoﬁdé QL AP gﬂe Tyle . sgfcg By -6

fl uoro 1 42 °°mp 3)% Suofog V'Ly °¥‘ Pt

| "isonbre lg mg de ar bsmt% \X?Petp omes (;JCI:'I% %u mOLIIII'!sa N
7-13-1(2, 5, g% rrdrldlnyfi f cycl opropyl - 6-fl
uor o- J5 4-di ro oxo 1 8 nap tyrl I ne- 3 car boxylique ou un isonbre

opt i que £ lﬂ%Fdoé’d%%ur @$vbyshfation d'un composé de formule | selon la revendication 9, dans laquelle:

7-[3-[ (2- am RO- 4a & O9CF; deI1Q% CoEY: F )am no] - 1- pyrrolidinyl]-21-cycl opropyl -
fluoro-1, 4-dyvhydegHouNHEP O 304 087 Bi

|| || JL J R D éstaxeadital Sthyié 2iuprodticlien anyle duatyliprapyleggte ou un i sonbre opti que
en/d~ed vant ; zaci e 7-[3-[ (2, 6-di ami no-1

-oxohexyl)anlno] 1-pyrrolidinyl]-I-cyclopropyl-6-fluoro-1,4-di hydro- 4- oxo-
1, 8- naphtyri di ne- 3- car boxygi que ou un isonbre opthue en d ~rivant; acide

7- 13- [ (am noph6ényl acdt yl nino] 1- pyrrolldlnyl] l cyclopropyl 6- quoro-1,4-

di hydr o- 4- oxo-1, 8- -f phtyrl Bycarb i que ous i sonbre

opti géfe en ddrivant. achdé -N N-R

7- [3 [[(2-am no- 1 0XO0- 3- onylp;op Rg] ndthy!] é ,nd 1-pyrrolidinyl
]-1-cycl opropyl -6- fluoro-1, 4-di hydro- 4-oxo-1, naphtyrldlne- 4car boxyl i que

ou un isonbre opthue en ddri«ent; acide

7-[3-[[ (2-am no- 1- oxopr )anino]nethyl]-S-nethyI-1-pyrro|idinyI]-l-cycIop
ropyl =6-fl uoro-1, 4- dilyydr 0-1, 8- naphtyridi ne-3-carboxylique ou un

i sonbre optique en d6ri VRAt; "1 aci de

7-[3-[[ (am noac~tyl)am no] - ndt hyl ] -3-ndt hyl -1 -pyrrolidinyl -

-cycl opropyl -6-fluoro-1 , 4-di hydro- 4-oxo-1, 8-naphtyridi ne-3-carboxylique
OU UNgd S{YTRI Proeddisipdia ﬁé’baﬂﬂéd i Hoinpcd8 ldél Rrmule | selon la revendlcatnon 9, dans Iaquelle

7-[3-[[ (am ngph6gyl ac6t yl ) am no] - ndt hyl ] - 3- not hyl - pyrrolldlnyl] 1-cycl opr
opyl - 6-fl uoro-1, 4- di hydro4-oxo-1, 8-naphtyri di ne-3-carboxylique ou un
i.sonbre optique en derivant; aci de

7<F3-[[ (2- ami no- 4- car boxy- 1- oxobut yl ani no fgnnthyl]-3-ndthyl-1-pyrro|idinyI
]-1-cyxcl opropyl -6- 15

fluorb-1, 4-di hydr o- 4- oxo- 1, 8- naphtyri
optique en derivant; acide

7-13-[[ (2, 6-di am no- 1- oxohexyl ) am no] - not hyl | - 3- n6t hyl - 1-pyrrolidinyl]-1-cy
cIoprzPyI-G-quo&o-

Xyl ique ou un isonbre

Ry est un radical cyclopropyle.

19. Procédé selon la revendication 9 pour la préparation d'un composé selon la revendication 9, qui est un
membre du groupe comprenant:
50 acide 7-[3-(2-amino-1-oxopropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-
naphtyridine-3-carboxylique ou les isoméres [S-(R*,R"] ou [S-(R*S")] correspondants;
acide 7-[3-[(aminoacétyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-1,8-naphty-
ridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[(2-amino-1-oxo-3-phénylpropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-
56 4-o0x0-1,8-naphtyridine-3-carboxylique ou l'isomére [S-(R*,S%] ou [S-(R*,R"] en dérivant;
acide 7-[3-[(2,5-diamino-1,5-dioxopentyl)amino]}-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-
oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[(2-amino-4-carboxy-1-oxobutyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-

43



1, 4- di hydr o- 4- oxo0- 1, 8- napht yri di ne- 3- car boxyl i que ou un |sonbre o\it“i‘lg‘\i \“\

aar'i \ant; acide M‘““l
7-[3-1[ (2, 5-di anmi no- 1, 5- di oxopegp y§spfga784 1 - Ndt hyl ] - 3- m)thy
}1-cyclopropyl -6- fluoro-1, 4-di hydro-4-oxo-1, 8-naphtyri di ne- 3- carboxyllque
ou un isonbre optique en d6nvant et 20 acide 7-[3-[(2-am no-1
- oxopr opy#—):mﬂimphtﬁidinp-gmarbdxylwhmw Yn-iSomemyaptiqup eo gérivarts. 8- di f | uor o- 1
, 4- di hydr 0- 4eidex G-[3-B2.8rdirmiod-1-mehegiianinel 1 -pypoldinyH-cydiepmrBdiudrs1 fHaihydR)-fi-oen
d ~r i vant . 1.8-gaphtyxidiret3scatbioxyliqud'ou un isomdse aiqeretsidriv@nts el on | es revendi cations 9 a
19.. pour | a agie 'éladtammpphénwwvmwebbpmhwmw&t—exﬂomm&%eqrwbﬂ—ﬂ'avﬁro-+@<o-1 8
i fenen'ﬂapbwy"ﬁeﬁfcé’@?’iybﬂﬁ'gO%Bftwél"‘é?ﬂiiﬁ,*@°"2€"V2'! Proc~d6 de preparation d' une
conposi tion aﬁ%7%%‘6‘?‘”1&@”‘%@?@’&@”%%%“@@ Frrshyi-1-gyqrolig B‘t‘é’V‘EI?P"tPM'erOSG
pr dpar 6 Serer %{[’Q DPPY gﬂg in géthwé;qelg tgré@%ar ;%tyu- -cyclopgrm-ﬂu%rod 4-
prar mceu EEEH T 2

1,8-nap carboxy ique ou un lsomére optique en dérivant;
acide 7-[3-[[(aminoacétyl)aminol-méthyl}-3-méthyl-1-pyrrolidinyl}-1-cyclopropyl-6-fluoro-1,4-dihydro-
4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[[(aminophénylacétyl)amino}-méthyl]-3-méthyl-1-pyrrolidinyl]-1-cyclopropyl-8-fluoro-1,4-
dihydro4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[[(2-amino-4-carboxy-1-oxobutylamino)}-méthyl]-3-méthyl-1-pyrrolidinyl}-1-cyclopropyl-6-
15 fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[[(2,6-diamino-1-oxohexyl)amino]-méthyl]-3-méthyl-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-
1,4~dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant;
acide 7-[3-[[(2,5-diamino-1,5-dioxopentyl)amino)]-méthyl]-3-méthyl-1-pyrrolidinyl}-1-cyclopropyl-6-
. fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isomére optique en dérivant; et
./ 20 acide 7-[3-[(2-amino-1-oxopropyl)amino}-1-pyrrolidinyl}-1-cyclopropyl-8,8-difluoro-1,4-dihydro-4-oxo-
3-quinoline carboxylique ou I'isomére [S-(R* R%)] en dérivant.
20. Utilisation d'un composé préparé selon les revendications 9 & 19, pour la préparation d'un composé
pharmaceutique permettant le traitement des infections bactériennes.
25
21. Procédé de préparation d'une composition pharmaceutique, caractérisé en ce que I'on ajoute un
composé préparé selon les revendications 9 & 19 3 un excipient ou support pharmaceutiquement
acceptable.

30
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