EP 0, 230,296 Bl Description Detailed description of the invention: 5
The present invention relates togpQusgJagigio! onecarboxylic acid derivatives
havi ng excel l ent properties as antibacterial agent, a process for their
preparation, and antibacterial agents containing these novel conpounds.
Corrpounobesoﬂptldni s invention are characterized in having a cycl opropyl group
on 1-position and an al koxy group on 8-position of the quinol onecarboxylic
aci d. 1(QDetailed deiscrifptiéh of 6 in¥@Bion:EP- A-0 153 828, EP-A-0 153 163, EP-A- 0 132
845, EP-A-Q 126 355 and FR-A-24 49 682 describe various quinolinecarboxylic
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qui nolsonecar boxyl i c aci d-anti bact er| al agent having a broad anti bacteri al
spectrum Afterwards, efforts are f @&usi ng on i nprovenent of

bi oavai l ability of norf | oxpm . : enggﬂ)eg its anti- bacterial activity.
Consequent |y, qui nol onecarbap i atives, having simlar
substituents, such as of IN)x d cilpr of | oxaci n have been devel oped.

Theseznew qui noI hoxyl c 3L I vatives show nore excellent 35
ant' acteri al % agaisnst minegati ve bacteria than other

anti bacteri al agent such™ as [Q%l]% ICa¢teim and ani EQJ ycga/g?e antibiotics.
Moreover, the devel opment and spread of resistanc h

qui nolzéonecar boxyl | c acids ts not easy as conpared W|th t hat of other
ant i b&ct rlal : However their activyit nst_ gram positiyve
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of this ﬁsﬁ‘}?s the results o gent s?u)éles Rcuslng on the dissolution of these problems and on the dsvelopment
45 of useful new medicinal drugs, the inventors have found novel compounds of this invention which exhibit
extremely high activity against aerobic gram-negative and -positive bacteria, and besides anaerobic bacteria .
and Mycoplasma that show less susceptibility to conventional quinolonecarboxylic acids. Furthermore, these
compounds show not only high selective toxicity between prokaryotic cells and eukaryotic cells, but also an
excellent absorption when administered to animals orally. The compounds of this invention do not exhibit
50 any toxicological effects after oral or parenteral administration.
This indicates that the compounds of this invention are Very useful as medicinal drugs for human
beings and domestic animals, and further as antibacterial agents for fish and shellfish, and plants.
The invention provides 8-alkoxyquinolonecarboxylic acid derivatives represented by the general formula
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50 ,any toxicol ogical effects after oral or parenteral adm nistration. This
i ndi cates that the conpounds of th fqgté Pn are Very useful as nedicinal
drugs for hunman bei ngs and donestic ani na and further as antibacteri al
agents for fish and shellfish, and plants. The invention provides

8- al koxyqui nol onecar boxylic acid derivatives represented by the general
formula (1). 55 2 EP 0 23& 296 Bl [err] 10 wherein R indicates a
hydrogen atom or al kyl group havithg from 1l to 5 carbon atons, [err]

i ndi cates an al kyl gro 5 carbon atonms, R2 indicates a
hydr ogen atom am no gro itrdf{group, X 15 indi es a hal ogen atom

N) .,p! .
5 1 pi gérazi no group, N yl pi perazi no group,

Z indicates a hal oge Eb
3- net hyl pi perazi no gr&ip, ydMoxypyrrolidi no group, or pyrrolidino group

of the follow ng fornula, 29 [ergg 25 (here, nis 0 or 1, R3 indicates a

hydrogen atom or an alkmt?group ing froml1l to 5 carbon atons, R4
i ndi cat’®s a hydrogen atom or al group having from1 to 5 carbon atons,
optional |y substituted by a 30 hydr oxy group or a hal ogen atom and R5

| ndi cates, g hygy %%%tes Qii 2K or gﬁf %' hd'Bord § Y8 dartlo ﬁaf%m %*?r%%at%‘ m
oy or ol %‘hﬁi% Bl ii’a jabr ?%% f&' iogg y
accept gbl iy b h&ﬂ b 73 % ’N- ﬁ$
means a St\raniiﬂi;graz% gRLAT riar inocHf ch:H,Fbr oy 4@3@ o foflo ons,
for exanple, nethyl group, ethyl group, 1sopropyl group, n- butyI group,
t-butyl group, amyl group or isoanyl 35 group. Moreover, the hal ogen atom
nmeans a fluorine atom chlorine atom _brom ne atom or iodine atom
preferaply fluorine atom chloripe a or brom ne atom The acyl group
meang an aliphatic or aromatic dcyl|group having fronil to 10 carbon atons,
for exanple, fornyl group, acetMl Loup or bengzo group. 40 The
al koxycar bonyl group neans an aPLph c or apBi tic al koxycar bonyl group
having from1 to 10 carbon atons, fo zbnﬁﬂeggethoxycarbonyl group,
t - but o®car bonyl group or benzyl oxycarbonyl group. The substituted al kyl
group neans a previously defined aIkyI group being substituted mith a
hydr oxy g oup or { en, at rou
f1 uor oet h\ f" u°g°' %‘g \ﬂf a #@% é"s'
conpounds 8(, Ky} gl on at° br—%/ ed
by t hesog e rox g f g) l?oiy in ica rogen ato m, alkyl g mg rom
y i[ rbor group), the hydrates or the pharmaceuti oeptable acid addition
or alkali salts thereof.
Here, the alkyl group means a straight or branched alkyl group having from 1 to 5 carbon atoms, for
example, methyl group, ethyl group, isopropyl group, n-butyl group, t-butyl group, amyl group or isoamyl
3 group.
Moreover, the halogen atom means a fluorine atom, chlorine atom, bromine atom, or iodine atom,
preferably fluorine atom, chlorine atom or bromine atom.
The acyl group means an aliphatic or aromatic acyl group having from 1 to 10 carbon atoms, for
- example, formyl group, acstyl group or benzoyl group.
- 40 The alkoxycarbonyl group means an aliphatic or aromatic alkoxycarbonyl group having from 1 to 10
carbon atoms, for example, ethoxycarbonyl group, t-butoxycarbonyl group or benzyloxycarbonyl group.
The substituted alkyl group means a previously defined alkyl group being substituted with a hydroxy
group or halogen atom, for example, hydroxyethyl group or fiuoroethyl group.
In the following, the processes for preparing the compounds of the invention will be explained.

45 Compounds represented by the general formula (IV);
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(1V), 55 3 EP 0 230 295 Bl wherein [err] and X are the sane as defined
above, and [err] indicates a pi péggég@ggéﬁgpup N- net hyl pi perazi no group,
3- et hyl pi perazi no group, 3-hydroxypyrrolidino group, or pyrrolidino group
of the followng fornula, [err] 10

[err] (Rmédin M), R'EIR? Jand A eretthe saneTes asiinad)@bse,) ardlr 2! indiegtesr & diplryzinel brou. Ny
CONMPOUNGethypipéregmNdraup, Byhethiigipeizing @roap,ad-hyiorypuirdidiod rpyp, prepyrlidino group of the (| | )
25 wher adliowing formdilacat es a hal ogen atom and [err] and X are the sane as
above, to condense with cyclic 30 am nes represented by the general fornmula
(111)s Z1-H-: (111) wherein Z' is thegsanme as above. 35 The reaction

b en the conpounds represen the formula (11) and the conpounds
represented by the fornula (1 an be conducted in the absence of
solvents or in the presence polar solvents 4Such as water, alcohols,
acetonitrile, dinmethylformamd Lﬁ&l sul f oxi de (DNBC»

hexan®t hyl - phosphoric am de (HNPA), gﬁn gos0r pi coline. The reaction
tenperature is selected appropriately, mnthln a range of fromroom
tenperature to 200 *C, preferably fromroomtenperature to [err]. In nore

det ai | g%eré L &Rl ?‘m R Lrg g@lskr%‘vaé SH%v&)OdPS’&U&%% By AW nBlindY rebrBsdnte® by the @
or n);
1

(11) times nole of the compounds represented by the
fornmu to 50 hours at roomtenperature to [err] in 2 to 10
tinmes volune of the sol vents aforenenti oned per volune of the conpound
(11). At this tine, the usg of deacidifying agents such as triethyl am ne,
di azabi cycl o bases and potassi carbonate is also preferable. 45
Nbreomer in the cas ot,' . ch Ris a lower alkyl group, that
S \éonpounds repr esént fd the deneral fornula-(V); 50 [err] 55 4

(IX)
= 2t A

wherein Y indicates a halogen aiom, and R, R', R? and X are the same as above, to condense with cyclic
30 amines represented by the general formula (lll);

Z-H ()

wherein 2! is the same as above.

35 The reaction between the compounds represented by the formula (Il) and the compounds represented
by the formula (lll) can be conducted in the absence of solvents or in the presence of polar solvents such
as water, alcohols, acstonitrile, dimethylformamide (DMF), dimethyl sulfoxide (DMSO), hexamethyl-
phosphoric amide (HMPA), pyridine or picoline. The reaction temperature is selected appropriately within a

. range of from room temperature to 200 * C, preferably from room temperature to 160°C. In more detail it is
V4o suitable to allow the compounds represented by the formula (ll) to react with 1 to & times mole of the
compounds represented by the formula (lll)} for 1 to 50 hours at room temperature to 120°C in 2 to 10
times volume of the solvenis aforementioned per volume of the compound (11).
At this time, the use of deacidifying agents such as triethylamine, diazabicyclo bases and potassium
carbonate is also preferable.

45 Moreover, in the case of compounds in which R is a lower alkyl group, that is, compounds represented

by the general formula (V);

50
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EP Q 230,295 Bl wherein Alk indicates an al kyl group having from1l to 5
carbon atons, and [err], X and Z gp§ sdoegHIE as above, anong the conpounds
represented by the general formula (1), they are converted to qui nol onecar -
boxylic acid derivatives represented by the general formula (VI); 5 [err]
~~~~~~~~ ~whe(eifl Alk ihBicasaneikyl grawsp IhjvingXromnicko B caben 4tdnss, srai R, RESX algX/ are teysame as
hydr ol yzi abgvea eengdhencpnipourds represdntededly HizedgenSaldormiala dij, ditey sirescoo@rtedte quinoloneenl- out
easi | y atbaxyigrrid derjvatives rapresented bihbe bevetal fapujsdViit of t he sol vent in water,

al cohols or m xed solutions thereof using alkalies such as sodi um hydr oxi de
and ;potbassi um hydr oxi de or afi ds such as hydrochloric acid and sulfuric
actd. 20 Next, anmong tHR confounds represented by the general fornula

(1), conpounds represegted e_ge formula (VI1); 25
gi gﬁq}%o group of the follow ng formla,

[err] 30 wherein Z2 in )
35 [er;J -40 45 (here, [¢ jt es an acyl group(vr)al koxycarbonyl
group, and n, R3 and R# 4 e as above), and R, [err] and X are the

N
sanme as above, can be convetted Io conpounds represented by the general

formula (MI1); 50 55 ' Vo 230\295 B1 [err] (VII1) 10 wherein Z3

i ndicates a pyrrolidi no%roup Q e followwng formula, 15 [err] 20 (here,

[err] sare the sane as above.), and R R, R2 and X are the sane as above,

by submi tiwheRih R'ORLK abtEZ6ry ttidtsaélas Dby IRARIyEIANaceelin®® aGiddidl meflocoUt easi |y by

t he met hods sudal Hydislygisvbanuiseedred oatigdsilyos rbyl telpsratue tivittishboiAg Point of the solvent in
water, alcohols or mixed solutions thereof using alkalies such as sodium hydroxide and potassium
hydroxide or acids such as hydrochloric acid and sulfuric acid.

.20 Next, among the compounds represented by the general formula (J), compounds represented by the
s general formula (VII);
2
R 0
25
X COOR
N I (VII)
Z N

30 R_L’ 0 f

wherein Z2 indicates a pyrrolidino group of the following formula,
35

3

. N . 4 ,R
“ w ~N

\ —

R:f-
) (CHl)h - N /\ RG

45 (here, R® indicates an acyl group or alkoxycarbonyl group, and n, R® and R* are the same as above), and
R, R!, R? and X are the same as above, can be converted to compounds represented by the general
formula (VII); .

50

56



or .al kali catalyst, catalytic reduction, etc. The synthetic internedi ates
represented by the general forngp g286bdsBpr the preparation of the com
pounds of the invention are al so novel conpounds and can be prepared

t hrough, for exanple, the following 30 route. 35 40 45 50 55 6

EP0230295B1 [err] [err] 10 [err] 20 [err] 25
[err] 30 35 (wherein [epR”] inglicates a hal ogen atom and Alk, R [err], X
and Y are the sane as afjove.); The conpounds of the invention represented by
the general fornul & S 0. 6@ (K epared by al |l owi ng conpounds
represented by the ge .Ia (I'X) to act with al cohols represented by
ttie general forml : [err] Hal (VIII) (I'X) 50 [err] 55
[err] 7 EP0230285B1 Wier eidh "Hal i ndicates a hal ogen atom and R, [err],
X and [err] are the sang as ove. Such a reaction is carried out without a
solvent or in solvenRs” such al cohol s, acetonitrile, DVSQO

wherein Z3 indicates a pyrrolidino group of the following formula,

15

R>

4
. ~—\(cH ) _N,E
./ 2/h “H
(here, R® and R* are the same as above.), and R, R', R2 and X are the same as above, by submitting to
25 deacylation.
Such reaction can be carried out easily by the methods well known usually such as hydrolysis with acid
or alkali catalyst, catalytic reduction, etc.
The synthetic intermediates represented by the general formula (ll} for the preparation of the com-
pounds of the invention are also novel compounds and can be prepared through, for example, the following
30 route.

45
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DMF, HVPA, di oxane or benzene, in the presence of a deacidifying agent, and
it is desired to be carried out Uppgyasp@ey@qous conditions in order to
suppress the side reactions. As the deacidifying agents, for 5 exanple,
al kali fluoride, alkali netal al coholate and al kal'i- hydri de can be used,
but it is suitable to use al cohols represented by the general formula [err]
as solvents, to aIIow these to act with al kali rretalé ghmh as sodi um
pot assi urf§ bmt t hemKt.g -- @s they are. In
rmre det ai | |s surt @oé 1dl | ow t he unds represent T W, )i.he

mul & (Y 0 Wathct @L notYI'e€%e” T Hart equi val eﬁ-tf-ﬁ%-l—esu—g-b t he
fo egor ng de@cr di fying agent and al cohol s ;szr esented by the 10 gener al
formula [Rifr] for 1 to 200 hours at r oonR} enperature to [err] in 1 to 50
times volune of the foregoing solvents per volunme of the conpound (I X),
and, when using | ow boiling point solvents, it is gore advantageous to

ef fect % react i gh tenperature {,n a.seg ed Next, the
corrpoundtsa<e s%ﬁee’g'[ y I?he formula (1) cgn 3 ﬁ 8 to ﬁ_g Its
t her eof acgdg 9.1 0 usualHGEERhdsACd necgshe the salts

exanple,tho-e R i norgani ¢ aci ds SucH a¥ hynrogﬁ?or? Lactd, 15 stlfuric
aci d ofs phgsphoric acid, those with organic,gcrds such as nethanesulfonic
acid, lacthc acid, oxalic acid or acetic ach, or salts.of, for exanple,
sodi um potassi um magnesi um cal cium alum num cerium chrom um cobalt,
copper, ‘Iron, zipnc, platinumand silver, can be nentioned. Furthernore,
when the conpoungls of the invention are adffinistered to human bei ngs or

anjmal ® ¥ CoRBlkshapes and % 6o Aik known phar naceutical ly
up ™0 this appl i ed.y ey arg g orally or parenterally

t hrough, yf SNHpowders—wabNet Sy Tagsul es, oi-reRt-5> | nj ecti ons,
syrups, |iquods, eyeNdrops or suppositorie The foll ow ng exanples w | I

further |Rl'-ustrate i nvention w ®R4out , “dwever, limting it thereto.

Exanpl® 1. Synthesis of 1-cycl opropyl 6-fl uoro-1, 4-di hydro

- 8- net hoxy- 4- oxo- 7- (1- pi perazinyl )-3- 25 quinolinecarboxylic acid. A

mxture of R 0

1- cycl opKQ X debbwor 0- 1, 4- di hydr o- 8- net hoxy- 4o0x0- 3- qui nol i necar boxyl i c

acid (200 i drous piperazine (180 ng) and anhydrous di net hyl

sul foxid M) was stirred for 2.5 hours at 70 to [err] on an oil

bath. The reg ég\d (T jre was concentrat ed under reduced pressure and 30

col d vvatehmvas ed to the residue. The precipitate was coll ected by

filtration and recrystallized froma m xed sol ution of

di chl ogsonet hane- net hanol (1:1) to give the title conmpound (40 ng) as pale

yel | ow pr(wismnen Hat'pndidas 4 héloged eomnaod Ak, R/ %X ad Y 8@ thesamd arabpye.)Cal cd.

(Found) : C, Tig4cofpodngs .of Gp; inventiof . réBespiied By theNgendr@l. orfufal(l). @A )also 356 dremared| by 2.

Sy nt hesi <lleyfing compounds represented by the general formula (IX) to act with alcohols represented by the general
Q:-/fCl oprigmyle 0688 follewso- 1, 4- di hydr o- 8- met hoxy- 7- (4- met hyl - 1- pi perazinyl)-4-o0

Hui nol i necarboxylic acid A m xture of

1 cycl opropyl -6, 7-di fl uoro- 1, 4-di hydro

- 8- met hoxy- 4- oxo- 3- qqfnol ifpecar boxylic acid (200 40 nm),

N- net hyl pi perazi ne ( ang Eﬂ{rydrous DMSO (3 m) was stirred for 5

hours at 70 to 9%<3 i O h. The reacti ng m xture was concentrated

under reduced pres$ esul ting residue was puri fgé@ y silica gel

col utm chr omat og4 ' 0 wrth chl or of 8r m met hanol - concent r at ed aqueous

ammoni a (20:6:1), th resi gue ﬁrystallrzedfromrreth to give the
title conpound (50 las /Mol or| e%g eedl es [ero] (deconpd.).
50 .
COOR
—
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46 . Analysis (% for [err] Cal cd (Found): C, 60.79 (60.82); H, 5.91
(5.90); N 11.19 (11.24). Exanpl e ?é] dgsi s of

1-cycl opropyl - 6-fl uoro-1, 4- dlhydro g nmethoxy- 7- ( 3- met hyl - 1- pi perazinyl )-4-o0
x0- 3- quinol i necarboxylic acid 50 A m xture of

1- cycl opiwagih HEl inticdie$ b Hagen dto Al RYRIT B2, &-ahi® W& ie dan@s-aBovelLi NOI i necar boxyl i
c acid (20Csudmh realtionEs Bartiqal @e walibung sqivieADor) ol sachhastiidabicls, Rb4Enitfld DMSO, was
stirred o, Avbawicanator Bénhzbie, B3he préseacs cia deadidiffiag hgent] vl it is @edined o b cetriad e
was Conceutt unedreaihydnuie condisidnsCie cbrdor Essppress tideide esctions. Mg theedsiacidiyingagensufor f | ed
by. si | § caxaywie, elidlifiwpridehalializmeta)) elapriolatocdnd talkeli hygridehcan be used, but it is suitable to use
chiNot of orleheistrensssemtectio-the saneeat fornuiscRiEN as saiventa i allow #seto Byt with elkaly matsieisHsh wass
recryst al@$ soAwm. Peaspivmet 'H'amﬁndtte)s‘&nvéhemetheurqapf@nea b#Rd (50 ng) as Whl te 55
powdery cr y8{meresdetgy; t["’e"'r“ gjb'e ‘Aﬁ the §°%ﬂ9g“df‘d 3&3:@?"? y the fsula po‘&r‘i

59 37 5@3 t lefq thE e fqye g5 nt and gleohgls fhe

1 ene 1 to 200’ houfs at room temperature to 20 °Cin 1 to 50 times volume of the
QCOQILG d to the. salts thereof. accordin

7 (3 am u;ff:B Paf c:i;h ‘?é’

xo- 3- qu' ?ﬁﬁfiﬁ srspr@s il fﬁg‘

1 oyl opy it 03 Besaeteq o o sate et e 1
ric aold 6rrbh Mférag‘usth&Q%xtﬁ) B4 Ll{lé c‘?ds idn! ulfonic acid, lactic acid, oxalic

3 t- u owsar Y LN SRY of, §r e f SthssBRT magnasiéh, 24RRINC MGrhiRum, osrium,

[ 5, 4, O Uk6fiurh; ®Baif 553bbr, saen%cganau&miaﬂdmr tchfbdtherkished Was refluxed for 3

hours. The puRREhére,whh e lbb@poliAds tSfQm%hﬁoﬁfa%dwﬁiﬁ‘edrteﬂbﬁﬁ%eﬁb@&%ﬁﬁﬁls&ﬂﬂl t he

resi due afts,dheSshapesald tha réultdsavel ksuwipbaradbutically Tupato thStivkel drd) Bpplisdl. TheyQife W¥RE

was he ko Wotally dr(paratagiiyettrdaghCiol dxarpié powdess) tatiibis coapsuld8) oifimentspinjdctions], syrapatiiquiad, ed

sal i s eyadromror suppasiiges.vel y. The organic | ayer was dried over anhydrous

sodi um sul fTe éliewind exbreplescvalhioehst iflustirate the Triventib®withowishosrener, Jimidinglit theretoved | n hot

nmet hanol (20 m ) and then cooled. The resulting crystals were coll ected by

filtrati &@mplp gilve Synthesis of  1-cyclopropyi-6-fluoro-1,4-dihydro-8-methoxy-4-oxo-7-(1-piperazinyl)-3-

7-(3- tzsbambwarpwmﬂpﬁm no- 1- pyrrol i di nyI) 1- cycI opropyl 1, 4- di hydro-6-fl uo

ure in a eaed ube.

diﬁ%ﬁﬁ P, BP9 B2ER RO B BB B - 4- 0

ro 8- net hox _- oxo 3- UI noI I hecar box I C aci owi sh white
ri sns, ¢Of +1-gy - - ﬂ oro-1 Egm tb g:fo- qo%nec@;ﬂna ach E ):
c 59. 28 Bé%@?“s pe’%z' a V”‘ 5‘%’ hese
cryst s d&m,@ f’e?ﬁ ool | St l&m
ac s&ﬂt oﬁl%tha t |tle Lg Odﬂ lgR
the reacH 087 Wk yas ool e eu rall ze entrate queo
anmoni a. ﬁmaupé?ssv» Nong,-w%m&-ﬁ%e ORSd. quuh&;cee&&y 5§bé)1 na&bé)lzs@pdq washed

with nmet paag. and ether successively to give the ti Pre conpound (1.52 g) as
white gpowder, np 217- [err] Analysis (%9 for [err] 1/2 [err] Calcd.
( Found) : EfampS2.38ynitesls @B )1:cydtbprépyBliubre-1 4QUinydrdls-meihod67-@nethlyililpigetazinylFx-a@13- €
5. Synt h@gihdiinecarboxylic acid
7 (cis-3-amno-4-methyl -1-pyrrolidinyl)-21-cycl opropyl-6-fluoro-1, 4-di hydr o-
- et hoxy-M-mishoe Df quieyalopropyeé, 2ditheroyl,4-dihyao-am@hoxy-4-oxof8-guinolinacazbogflic acid (200
1 cQt’(@pmpw-mﬁhyTpmra{zlhuoﬁQ)mm andcinydono DBSOHS m)vas dimed for 8-hos aig0itn 8 &€ lboxy| |
c acid (200! hefh. Thej reacting mpxtyreowssceontsniaiadaynderoreduced: piegaursy Thepfepidting eesidis vap) |
DBU (110 pw@yd dsm&ﬁ Up@w Shremgegraphy |eluting with chloroform-methanol-concentrated aqueous
ammonia (20:6:1), t e residue was recrystallized from methanol to give the title compound (50 mg) as
colorless needles, mp 221-222 °C (decompd.). _
4 Analysis (%) for CyaH22FN3Os; Caled. (Found): C, 60.79 (60.82); H, 5.91 (5.90); N, 11.19 (11.24).

Example 3. Synthesis of 1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-7-(3-methyl-1-piperazinyl)-4-oxo-3-
quinclinecarboxylic acid

50 A mixture of 1-cyclopropyl-6,7-difluoro-~1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarboxylic acid (200
mg), 2-methylpiperazine (140 mg) and anhydrous DMSO (3 mi) was stirred for 2 hours at 70 to 95 °C on
an oil bath. The reaction mixture was concenirated under reduced pressure. The resulting residue was
purified by silica gel column chromatography eluting with chloroform-methancl-concentrated aqueous
ammonia (20:6:1), the residue was recrystallized from methanol to give the titie compound (50 mg) as white

65 powdery crystals, mp 162- *C.

Analysis (%) for CigH22FN3Os¢1/2 H20; Caled. (Found): C, §9.37 (59.95); H, 6.03 (6.01); N, 10.93
(10.81).



(3 M) was refluxed for 5 hours. After cooling, the resulting precipitate

was col lected by filtration. This c‘g[aae?gkq was added to the m xture of

concentrated hydrochl oric acid- rret ano 6 mM) and stirred for 1.5

hours at roomtenperature. The reaction m xture was neutralized by

concent r at Bam@ 6 Le ByHthesi8 YoM 7-48-abkino- ByeroldiinyIp VeyitiobRpy3-bailidio-1 M-dihfuto-8-Bbthi>g @FoRs-8- .

The resul tqumglinetanmiaait acier e col | ected by filtrati on and washed wth cold

water to give the title conpound (90 ng) as colorless prisnms, np [err]

(deconpd. ). #nabyspersiof of)1-dycipprppyi-8,7-diflyorociad-dilydrof@Foetinaly-4-0X0;3-GiholingcaftiRy|iB 39id (2H,

6. 26 (65179);in PhydrQus/atetoriifle Jvle. adgdéx &Mp‘ja@o@lan@yp&nh@esﬂ B4 g) and 1,8-diazabicyclo-

7- ans- 354 8lundecZ-sndDBi, [1.02 .gh gndr than ﬂ'ﬁ e wasgofiukeshiooh hourss The (eagtion mixiredwvasy dr

0-8- meth niraigdoundereqduaes] Pressura apd ihp| rpsidug wag) dissolypd, in ghiorofprm (S0 mi). The resulting

1- cycl opr f'Q“G‘”aP %ﬁshqdumhowl%@qm%%?\ﬂﬁ %‘drl‘i?i“PRS' 2!‘"01'15’ ‘@‘hqiﬂ“ﬁéﬂd %@E#U%E‘y
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hours and PUgEep mo ne é’f 3 ﬁyc P"g' We Hy(!” ?_ rdm' d"%'?"é’éure
5

600

The resi du8%; é c'd é‘:ﬁ"s p" o¥

14 9 2 18.82
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success 55\/ e:lc (16 F\S d 91@5' L& %ﬁr'berﬁl >’ $ %&loﬁ
then concele gk ﬁceﬁt 09§ EmmbHiL - Th ultirfg Sir t¥\’¢«§s Sdué!c'ié finéed S’n rfdom
et hanol t qvaheae«.th{etham&u?mﬂer sdaéasaoaﬁa 6 thi hid BoRBouhad RS2y bs vihite powder, mp 217-

-pyrrolidiagly:1 -cyclopropyl-6-fluoro-1 ,4-di hydro- 8- net hoxy 4- oxo0- 3- 45
qui nol i necar lasatgis | (&R Edr 1 s FEOFNA OB 201905 iCalBd. qFouhdnesesezsmswd)SH | s71nehGaNO11.455
m ) . waszadgedts.concentrat ed hydrochloric acid (5 m) dropw se. After

sti }\M ng for 1.5 hours at roomtenperature, the reaction mxture was

neut r al i zdekample h 5¢ oByihasis adfe 07-@igG@aming-4amethy i -pyrrolidingl)-1 -eidptopyl§-floorg-$.4-dihgdreer e
col | ect ed whw-ﬁpxoa%qmlimcmpwsn@@ with water sufficiently to give the
title conpound (0.29 as col orl ess powder, 214-215 * C. Analysis (%
for [er# Caftclixtu Fefu%ﬁyclopepvlﬁd UU"FW("ESG dﬂl»‘!‘)""'aﬂ hoxysfroxp-3-agjppfinecpiboxylic ggid (200
(11.05). Sl lmt --Wy%rbo |-4qu_hy relidia p§0 ), DBU (110 mg) and anhydrous acetonitrile

3- hoxy-@ M) was; l;efllfx ({J |l o ége resultin SRl as filpratign. ;pis
Ba?gfanme(t c'p't é e m gg‘z ro:h n Qéj rae(zt ﬁ ra{ J%% '6 .9]
‘i

(50 g) yas, - a OWed é’? é[:% 21 égﬁ?%g by concent d aqueous ammoma
eutl

«:Oo

é 12) g 8“2)92' ’fj o . :é)l%esct?gb Jtratlon and Yvas;?j with Ep
and N-met hyqd. p rroI| b seal“ggl tuge ieat e?’% ? ﬂoours

at [err] After cooli ng, a soI ution of ferric chlori de hexahydrate (44 )
and congentaapie ds.hsgiueeB! of i7qtras8Emindd-rbnyI-1- ;syrmtnw 1 emp.raswl p\iacio-Addmptird-8
the react i fdihoRy-5-bki-aquimdihetdidRylio bdid red at 50 to for 20 m nutes. The
reaction m xture was extracted with ether and 5 the organi c | ayer was
washed wi t h Ainlixiire ofatgeyeioprspyig, tHitheid-1p4-diltydees-dothaxy-#Hoxorbquinolinatesiboxrylic lacie #0.40rgat ed
sal | ne soltabs-Btbutmrpadosniandioy-metinytbycislidiea (0cht ey, DRYNQ.2t gluand swwhydions acetohiditee(5 ant)d

t heﬁ-‘éowce!ras rreftuead. folTAS hows aditbenntie rqmglion fidete lwps denceritialed, undsn radnadd roreseduted
pressure tresidyewes gsselvechin ehlorpionn G0 miliand wesheshwithz181% equepus clirke/aciiizglytion 420 mi) and

with saturated saline (20 ml) successively. The organic layer was dried over anhydrous sodium sulfate and
then concetrated under reduced pressure. The residue was crystallized from ethanol to give 7-(trans-3-t-
butoxycarbonylamino-4-methyl-1-pyrrolidinyl)-1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-4-oxo-3-

45 quinolinecarboxylicacid. To a suspension of these crystals in methanol (6 ml) was added concentrated
hydrochloric acid (5 ml) dropwise. After stirring for 1.5 hours at room temperature, the reaction mixture was
neutralized with concentrated aqueous ammonia, the resulting crystals were collected by filtration and
washed with water sufficiently to give the fitle compound (0.29 g) as colorless powder, mp 214-215 °C.

Analysis (%) for G1aH22FN3aO4; Caléd. (Found): C, 60.07 (60.41); H, 5.97 (5.80); N, 11.06 (11.05).

§0

Referential example 1

Synthesis of 3-methoxy-2,4,5-trifluorobenzoic acid
55 According to the method by Bardon et al. (Tetrahedron, 22, 2541 (1966)), 1,2,3,4-tetrafluorobenzens (50

g) was brominated and methoxylated to give 1-bromo-3-methoxy-2.4,5-trifluorobenzene (22.2 g) as colorless
oil.



colorless oil, bp [err]/1.06 kPa (8 nmrHg). To the oily product thus

obt ai ned ( 14. 2 g) were added congepbagbesgpul furic acid (8.5 nl) and water

(40 10 m) and the m xture was stirred for 1 hour at 110 * C. After

cooling, the reaction mixture was poured into ice water (50 m) and the

resul ti ng Hmbdirgbft thé eilyvpredweh (2 @ tcaprolsy cybmidlet (10.tg) ami NuvethiledpyblidbnedT enl), inand
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Pr essyr Goutd atl 10 HCY Aftet-coBG) Ovalér 2408 il was| ihiedOb @¥EZ0%| and e Qbdufify Erfstildwary as
yel | ow @dclystaliiddd [fromh inthexdné . giis it titie Boripaitndl) (0.6 116) a8 B@ldtRSY ridBdic; rip@soe-€.5. 9 g) was
added di etAnglysis1id)@or sk ias F(Os; Galed. (Foarialy Lol46082946.68); Hezes @48). 1 ) dropwi se and the
m xture was warned for 2 hours at 50 to 60 *C and then cooled to [err] To
t he m xtReleentichexampld@d a sol ution of the acid chloride (8.86 g) in anhydrous
toI-ueBne (10 m ) dropwi se over 15 mnutes. After. stirring for 1 hour at -5

0N&’ C, Syutkesigat Levclopopyrp.y-dfine-hi-Aihysp-Emptbeortioxe-guinpiiterarbixgicasiid (8 nl) 30

was added to the m xture and the or an| c I er was separated. The organic
| ayer vvasf N ﬂ%‘@%ﬂjﬁﬁ f@%!?%ﬁ;%%%a%da@ F'd'ﬁmvmhk}fjei nﬁl?ngﬁ;? rﬂ%&pﬁfggﬁ

sodi um

ot ha;ytwgwmxarea 'Pf GEG %?%"aw ‘r‘%v&f?ﬁ" @mige o1y
pl’ oduct I’O WI an the rr fOl’ 6\%% a(1 touene ( . ml)
p-tol ueﬁ'l ES% glPand )Eiro ? %ISG%V 3 rs.
After c u{eQ%te ﬁn G.‘é}cn Ho@r’lu %‘té Qﬁn ane
and  tJpe 3¢ Gk Go LS fbauhP snd n.w| N eatans nwn,

sol ut | ORx@REy Whihd) s&ﬁfoh”cﬁ‘a%@@ve’? %hﬂyﬂn%uéSHdHhO&lfé‘tyQ&P&brY néent a ‘i‘djg@é’ Qiéthyl 3
anhydro%th@@chwiﬂuﬁléoﬁaiz@hﬁé& PRARWnlot €d to give et

3- met hoxy-13, tde ityt grédubthe @rmﬁasynlaas @; @#bre aaaee watbr @0 mi)l: Qidtdllelu&ﬁﬁllf@dfd ackf@hat e
(9. 79 ghgyane tadsirureawst isfuxed) iy @r hods. After @oglihg, Rl reattiol |mixiire Wat @kiraeiee withh. 4
g), anddichieomstiens aed thasrgéinitf lhyex @ab Washied vith @ %6 squediis sadiunshigztioasie siudich dndwither
aceti c aargted saige §Butéh gypceaimely, elribr/ bverd Bnhydrodshsodion rveltats 4n8.tiengpncettiatedito iveir e
was r ef ihy@cndtiory-84.brbifluaqbesaaylacefater(1029gent rated to give et hyl 2-(3-
rret hoxy- 2, T, 18 henza| assiete &:79,0) yeip-addedtaneliz ypaityrded.6. oY 0d 3Byl githalosmise GOl . To
ol ut thgnmisturet ves wlwgd dar 3 haursy Dtey) supplerentasinfyrthef 2cetind anhygide Beldeldand ethyl
cyc dpr 8 F°Hﬂ‘=}t?1é8 E) dhegpixigreomesi wluxat éRe 8 E‘b‘fﬁ |a he?\ﬁ?@?“t@lef’ rtp ioiyg etk 28- hour s
at roonfm® H’ﬁé’ ‘@"°b?’ﬁ‘évl)r3 ¥a8'M'a‘ﬁ1(%< cert r at ed and t he residue
was purifj é’cf‘ ftrLeaac )1 ‘g .0 g) dropwise
n- hexan 8n d | 2 mn at ea ion mixture was concentr :;ed and the
p fi i a u u| wi
2- (%gmt 3 %’h {’e Tohdd Xa %1"1@; aﬁg Iy g ?tﬂ.&? L9 as
yel | ow § Ve err "
(FOU”d) (% j%@gzﬁnm%lc ZFQu tcOBg (%07le0§7 (4687& 4080 xture of
the am noe\“ﬁ néhbrylaQ6l6e 8N dodhMl ubtiie Q1131 aﬁ?&o@w&fﬂ&ﬁiamlde
di met hyka’%%lfmr&ﬁxed for 5 hours. After cooling, the reaction mixture was poured into ice water (100 ml) and
so the resulting precipitate was collected by filtration, washed with water and recrystallized from ethyl acetate
to give ethyl 1-cyclopropyl-8,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarboxylate (4.53 g) as
colorless needie, mp 178-180 °C.
Analysis (%) for C1gH15F2NO4; Calcd. (Found): C, 59.44 (59.34); H, 4.68 (4.59); N, 4.33 (4.33).
To these crystals (4.5 g) was added a mixed solution of acetic acid (30 ml), concentrated sulfuric acid
§6 (4 ml) and water (22 ml), and the mixture was refluxed for 1 hour. After cooling, ice water (100 ml) was
added and the resulting precipitate was collected by filtration, washed with water and then dried to give title

compound {4 g) as colorless powder, mp 185-186 °C.
Analysis (%) for C1aH11F2NOqs; Calcd. (Found): C, 56.95 (66.68); H, 3.76 (3.70); N, 4.74 (4.74).
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(26, M) was refluxed for 5 hours. After cooling, the reaction m xture was
poured into ice water (100 nl) angpRodoisiEqsul ting precipitate was
collected by filtration, washed wth water and recrystallized from et hyl
acetate to give ethyl

1- cycl oprBaiyple 67. Bydthédislofr D¢3laminothisthyld Fpyrrdiding} ticycigprdpybs-tiuod>- pidimato-8veatboxipdx y | a
te (4.53 gp-3asindiodcarbbgticadicedl e, np [err] Analysis (% for [err]; Calcd.
(Found): C, 59.44 (59.34); H, 4.68 (4.59); N, 4.33 (4.33). To these
crystals (4A5mg9urewafs1-a!tdhpd>pﬂ-6ﬂrd)ﬂe@t°lsldl-djwﬂreﬁ fwhom(:‘bt’m@'%wplmet(aﬂmw )acid (200
concentsr angd3-gminerogtivipyeliige $3 mg), PBY) (1105m@) ang ertwdqraus %?"'" g Fomi) e "Rfuxed fere
was” r ef | L3 bpursofter conling, the sgsplting st't?tﬁlgas qoliasteg by fttration ansl ragrystalijzed frompetplutiony
the resul € df?gmﬁ?“é*ﬁ?"m“teﬁla%p' 213 to-gira e fitlerompound (40, mg) 23 Wh'tevﬁg’ﬂ% CRpPYRIR "\‘Ha1c9§r
and then ¥P

L T S A R B,
L W i b B A A

Xy- 4- oxo- - UI no ecar xy |c aC|d A m xture of

1-cycl opr opyl mGufe i ﬁlcV@meple&ﬁfﬁerMq[dihy&ow&Q &o-@%@m&m&ﬁ#b@ﬁiué e apsPXY|
i c aci ¢ (RGO snettiyldminomstiyidyridb NBd Mgl sBU ¢4 mand) MEhydroubldedtdnitile T8 mIRWak
anhydor ougfiReLioP 8 iinlitb€ Aﬁé ddbling WaSresuting preBifitateolas Zolloclo® by fitratibh b recrpstdiiizéty ,
t he resul fdng sitRE ioP HitidrémetiaRe-MethandlCH @ Ptolive ftihd fitls &bmpoind1d0 MY &sywiiitalpbwdend
from a sodryttdis)mp@e.si23ptrloor onet hane- net hanol (1:1) to give the title
corrpound (9Bnawsis (369 farht2b e« PNOEIEr2y HAD; \Calcdl (Eoundp C1 0329 B0489); K. 6.3N8l0G)K NS 10.84

Loeear](noﬁl cd. (Found): C, 60.79 (60.39); H 5.91 (5.87); N, 11.19

10 Exanple 8. Synthesis of

1 cycl opr@pyible@ $iinthesicof 1 cycleprapyldr @-eByipreinamsity - TFoyrelidinud-fflvaser frdivek §rmethogyy r -
rol i di nyl4oxe=3ginoimecarhond¢ aditbcar boxyl | c aC| d A m xt ure of
1-cycl opropyl 6 7- d|f| uo o 1 4- oxy- 4- xo- - qui nol |necarboxyI|

c aci d¥ p|8-(5rf eca

and anhy%@ %ﬁ‘e °fhP"PY' | ’39( "‘ f ééf@sxrﬂu

cool i ng, mbtian We [ 159 etg ué?stl ges%ma%% Eéég lf)g g{l Zoery 7od from
t

poryst ;g@ i géig%%s&s%g LRI, 4 b o

Anal yS|s for [err]; Calcd. (Found) C, 60.29 (60.49); H 6.32 (6.08);

N, 10.54 ﬁ@ergnl,geg.ﬁ)p,eﬁxarrpl e 9. Synthesis of
1-cycl opropyl - 7- ( 3- et hyl am nonet hyl - 1- pyrrol i di nyl)-6-fl uoro-1, 4-di hydr o- 8-

met hoxy- dnfsdis o1 QY EIsHRdpyIRBSCaNUB1 Al ity did BinibthdRy-5-nitro-4ob-3<dulhbiMeikboxylic acid

1-cycl gpropyl -6, 7-di f1 uor o-1, 4- di hydr o- 8- met hoxy- 4- oxo- 3- qui nol i necar boxyl i
c acid (200Tog)splutibnef hydapropghsTtditiidr-t AididldreBir@thoxdyeoxiduinddBddarbdxy/lc @iy (4end
anhydr ousmgjde tomweritrated sulfuid: adid (5walswascddbedxenths$ion nifath (236 sng) béleves °Cawmberrstyring he
r esul t i ngpopioamgsen iAftartséiringafor 69 Inlinates.ctol tegctibn mbtusg wempagred inte ice yaten (251 mieahdftheom
rret@nol resultigd weecipitate wast ¢allectadnyolilration, Waghednyjth geld avelen suffisiont rqca'nteﬂlzeﬁ}i’o{ge?r r]

40 solution of dichloromethane-methanol (1:1) to give the title compound (392 mg) as ye ow prisms, mp 21
221 *C (decompd.).
Analysis (%) for C14H10F2N20s; Calcd. (Found): C, 49.42 (49.37); H, 2.96 (2.94); N, 8.23 (8.12).

Referential example 4
Synthesis of 5-amino-1-cyclopropyl-8,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarboxylic acid

To a solution of 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-5-nitro-4-oxo-3-quinolinecarboxylic
acid (322 mg) in ethanol-DMF (4:1) was added 10 % palladium-carbon (25 mg) and the mixture was stirred
50 in hydrogen gas atomosphere for 6 hours at room temperature. The catalyst was filtered off and washed
with a solution of chloroform-methanol-concentrated aqueous ammonia (10:10:3). The filtrate and washings
were combined and concentrated. The residue was recrystallized from a solution of chloroform-methanol-
concentrated aqueous ammonia (20:6:1) to give the fitle compound (183 mg) as yellow prisms, mp 291-
291.5 *C (decompd.). '
65 Analysis (%) for C14Hi2F2N20,; Caled. (Found): C, 54.20 (54.46); H, 3.90 (3.89); N, 2.03 (8.97).
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Analysis (% for [err]; Calcd. (Found): C, 60.71 (60.59); H 6.63 (6.43);
N, 10.11 30 (10.03). Referenti aepysyoogpl Synt hesi s of
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arboxylic acid 35 To a solution of
1- cycl Opeopy|106 Sintwsis |of Gramind;1Lyclopmpyirefiugrortdtditustry-8Anethvny-BoxgTtHhpibérarnyBBbox y| i
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anhy g ous tOMeQolutontt Jso@S methblideSlopalt fromiMR (6 gy thdl Bsdhile sthénoP@Cni han
concentgaaddeflcy¢dpdpyl-b 8AMGA6l1 BGRFdR6LA-Bxo-71 Rbradiny)3-qiiholihé) Barbdxiic e (0.61gPamUEOUS
et hanolihaixite in Sshigd tids wae MeAeH oRt28holis Gt PONb 950 €C. MabrbobIRy, AN fRkttidn mikid

sol ut i owas\sviertiated\Wextbr (40mIp Wwas udidéd to Thelrexlidub,Ad Mk Bblutiod Wes sdRBted td )7 Pt t at e
was coldcigic Tiedindpiublki rhéterials ivare fittdd Wi e tho Villtiate e Labanes e bthrainio la, refrigepeton\iitien

et hasol resutting) preeipitatecvas ictlleated: yniicatiordand 36 rystllized Sromadidhlorembiharieymethagd (2:1; § minp

271- 27 3o Hivedhé tileccompelinyl (0.12@) as cologss psismssmp 945-1835 *Cddacpmpddal cd. ( Found): C,
50. 18 ( 50AmEFpis (W) &, @in(wB\la%‘)WHw Gefedo (Fopnpp . © 756.37 BS7A8) |tk 5771, 5-8R)INNhekdSs of
5- am nd1724-3- ani no- 1- pyrrol i di nyl ) - 1-cycl opropyl - 6- f | uor o- 1, 4- di hydr o- 8- et

hoxy 4- oxo-3- qsl nol i necar boxylic acid
40 Example 13. Synthesis of 1-cyclopropyl- 6-ﬂuoro-1 ,A-dihydro-8-methoxy-7-(4-methyl-1-piperazinyl)-4-oxo-3-

quinolinecarboxylic acid

In a mixture of sodium formate (22 mg), 87 % formic acid (0.3 ml) and 37 % formalin (25 wl) and 1-
cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-4-0xo0-7-(1-piperazinyl)-3-quinolinecarboxylic acid (60 mg) was
45 stirred for 2 hours at 100 to 120 °C. After cooling, water (1 ml) was added to the reaction mixture and then
concentrated. To the residue was added water (0.5 ml), adjusted to pH 7 with 1 N aqueous sodium
hydroxide solution and the solution was allowed to stand in a refrigerator. The resulting precipitate was
collected by filtration and washed with water to give the title compound (33 mg) as colorless needles, mp
229-232 *C (decompd.).
80 Analysis (%) for C1gH22FN3Os; Calcd (Found): C, 60.79 (60.80); H, 5.91 (5.20); N, 11.19 (11.15).

Example 14. Synthesis of 1-cyclopropyl-6-fluoro-1 ,4-dihydro-8-methoxy-7-(3-methyl-1-piperazinyl)-4~oxo-3-
quinolinecarboxylic acid

&5 To a solution of sodium methoxide prepared from sodium (0.4 g) and absolute methanol (20 ml) was
added 1-cyclopropyl-6,8-difluoro-1,4-dihydro-7-(3-methyl-1-piperazinyl)-4-oxo-3-quinolinecarboxylic  acid
(1.12 g), and, the mixture in sealed tube was stirred for 70.5 hours at 140 to 150 ° C and then concentrated.
The residue was dissolved in small amount of water, the resulting solution was adjusted to pH 7 with acetic

12



15 A m xture of

5-am no- 1-cycl opropyl -6, 7-di f| uor OE%,OA%ﬁizgygqo- 8- net hoxy4oxo- 3- qui nol i necar
boxylic acid (90 ng), 3-t-butoxycarbonylam nopyrrolidine (115 ng), DBU (50
ng) and anhydrous acetonitrile (4 m) was refluxed for 20 hours. After

cool i ng, tdem ahe Sércériragd. [The Edsiliirigabsiiveaas puBtiddasytsiita dy cdlinr chedhagrapyblutlttrheth t O
concent r atda@drofyrtHrathbdobédncentidtédlaqidul amelonig $£20:5;1) ahdrrbgrystaliibel frank insth@hola Yive the
stirred f ditle tdmpoumi(D.8%g)as pale getivd Prisntsemped2atGr e, then neutralized with
concent r at edAzlysie %} farthhef:Oani2 B9 Cplcd dFnd)aCe5ais(5¢48):| b a.a3d(539); N. 10.93
filtratison.).sol ution of the precipitate in cold water was acidified with
coheent r at ed HINME & iHERSHs): 8.78 ¢litls: 2epogition)s 88 (1HNA, i 1R@kia B-rasitiend. B9 @HaM,
refrigerator. The resulting precipitate was collected by filtration and
washed with cold diluted aqueous hydrgochloric acid to give the title
conmpound (35 ng) as yell ow needl es, nﬁ254—, [err] (deconpd.). 25

Anal ysi¥® (% for [err]; Calcd. (Found): C, 48.12 (48.16); H 5.16 (5.53);

N 12.47 (J2.52). I 2. . Synt i f 1

-cycl opr op%]'/-l%-(é%fsl?Jmég-g%z%-al'ﬂ‘ya'ﬁ’%- -°pr§’§ﬂ§x‘37/€ﬂoxo- 7-(1 -piperazinyl)-3-

qui nol i necar boxylic acid 30 To the gplution of sodi um nmethoxide
prepareg from sodium (0.2 g) and abs Yo ethanol (9 m) was added

1-cycl opropyl - 6, 8-di fl uoro-1, 4-di hydr 04t oxo- 7- ( 1- pi perazi nyl ) -3-qui nol i ne
carboxylic acid (0.5 g) and the m xture in seal ed tube was heated for 72.5
hours at [@Hyf ] After cooling, the reaction m xture was concentrated,
water (4 m) was added to the residue, and the solution was adjusted to pH
7 W th acdixaapledasdSyntads ioh 3(d-anidoet-pyerbieingiii-syclopiopyl-Bifildre 1,&-dihykd-8-mattlodyaexo-3-
filbdeAte vaolinbtachamdicdcd stand in a refri geretor. The 35 resulting
precipitate was collected by filtration and recrystallized from

di chl or onet h&ne selgtioh aheddiumomethoxige pieparechfram gasliumh(@.2td) andcabsejutp methdnol 0013 wis as
col orl ess 3dfqds rri',(3'?ffd'"f{'bP!fffJD"dimlﬁl'é'@m‘Ppﬂ’g?'tssaﬁﬂa?fgg1'45’"'(' -4-pxpr 3-quinolipcarhpxdig,  acid

( Found) 2 @V4%5g) agd theqmixtyg)in sqgled fuby wag girmgg for 4@ hours) at 40 fo1150 7&)and Mgn concontiaisr-c
13. Synt he p e%que was purlfled. by silica gel column .c romatography-elutmg. with chloroform-methanol-con-

1- cycl opr ﬁ\gf@e@,—aﬂ'l‘ﬁ?tﬁ ‘ES'-‘;W"!?-( & F%!‘*S'Yﬁﬂ'fzﬁ‘bi{?g-‘ Splytio gt figheromefieppanetiandh Ity 4. o
X0- 3- qui '"???tﬁlﬁf gspafeye! Y@'XP%F"@ ;1 M, OLTRLE N 371480.0687 ¥
formc geid {§23° s))sc’( 6_31&(?9‘ ( ﬁ)h QU Gy 9898 g 19): H. 582 (5.38); N, T1.13 (10.86).

a ana
cycl opropyl - _-,jq 5 A i - -
A di hydr o- 8y Fﬁ@@&z . NaOD):£.45 {1H,'s, 2-posiion). 7,62 (14, &, J=145 Hz, S-pasifon) 41:30 (H.m,

ng) was 45 stirred for 2 hours at 100 to [err] After cooling, water (1 m)
was added to the reaction m xture an hen concentrated. To the residue was
added wgter (0.5 m ), adjusted to pH Nw th 1 N aqueous sodi um hydr oxi de
solution and the solution was allowed to stand in a refrigerator. The

resul ting 3Bs5qsH, 8j OCH.E 38B2 (BMIm,ected by filtration and washed with water to
give the title conmpound (33 ng) as colorless needles, np 229-232 * C
(degconpd.). 50 Analysis (% for [grr] Calcd. (Found): C, 60.79
(60.80)#0 H 5.91 (5.90); N, 11.19 (1M*45)., Exanple 14. Synthesis of

1-cycl opropyl - 6-fl uoro-1, 4-di hydro-Bég ho)x‘y- 7- (3-net hyl - 1- pi perazinyl)-4-o0
x0- 3- quinol i necarboxylic acid 55 “To a solution of sodi um nethoxi de
prepared from sodium (0.4 g) and absolute nethanol (20 m) was added
.1-cycl ogr c?p’ﬁﬂ'@ BHe™di f | uor o- 1, 4- di hydr o- 7- ( 3- met hyl - 1- pi per azi nyl ) - 4- oxo- 3-q
ui nol i nBcarboxylic acid (1.12 g), and, the m xture in seal ed tube was
stirred for 70.5 hours at 140 to 150 * and then concentrated. The residue
was dissolved in snmall anount of wat-sir [¥t hp, resul ti ng sol uti on was adj usted
to pH 7 with acetic 12 <

50
1.2-0.9 (4H, m,

<]:§).

556

13



EP 0 230,295 Bl acid and concentrated. The resulting residue was purified
by silica gel columm chronmat ogr g 280 pdg Bp W t h
chl or of or m met hanol - concentrat ed aqueous ammoni a (20:6:1) and
recrystallized fromnmethanol to give the title conpound (0.33 g) as pale
yel | ow [Exangies16. Spnthiesis o} 7-(aminost-setiiyl4 pyrfolidiny)d roygloptopgl-a-iinoro-1@dinygro-8(methand) : C,
59. 37 ( 3xetFhuinclihec&b@@lic(8d70) ; N. 10.93 5 (11.07). H NMR [err] : 8.79 (1
H s, 2-position), 7.85 (1 H, mJ—123Hz 5p05|t|o 1H,
[er r] 10 3To7q squgipp ofssodigyywpjhoxide pyegerey fropy grapdd H%,Diufe et "i'( ’iﬂ% m
agqgpd E@ -é—nleg\yl- lpmp §-c opropyl-68 IﬂUOl’O- 4-dihydro- 4-0x0-3-quinolinecarboxylic

15 CH3

apid-(80 g} @ﬂmﬁ st'feed fo{, 8¢ mmt a?“n %8¢

ol 3 et S "H?F Z zz dg e (B oo
aqu

d
from SO(T o ncen i as nedné silic E}? Vo jﬁ’%&e
T-(3- gy ngx grm'%an agme)oo@m%iﬁt o %f‘ T resgo- 3-

ui nol né’ aC| ure i n seal ed tube vvas

stirred o;m ﬁ% 0? c%ﬁngFﬁQo 9/5]I-§9 c&@fﬁuﬁd}e@ fs%c(gﬁofﬁ %Q4 (5'5!9 N.eflsgdue

was puri y SI ica gel columm chromatography eluting wt

(
chl or of or nhmh ﬁm@zo%@o? QAP HAL, 2odMbHE 255 (1R Y0 R A5 (2 8:pbsitibh), am-ds (1H, m,
recrygtallized froma solution of dichloronmethanemethanol (1:1) to give the

title conpound (6 ng) as pale yellow prisns, np 207.5-212 *C. Analysis (%
for [err] Calcd. (Found): C, 56.99 .39); H 5.82 (5.38); N 11.13
(10.86). 30 Mass analysis (nfe): 361 (M), 362 (Mt + 1). H- NWR ([err]
in [err] NaOD): 8.48 (1 H s, 2-position), 7.62 (1H, d, J=14.5 Hz,

5- posdot i3 ¥3H. 4. QCH3). 882 (44, mny [err] 36 3.55 (3H, s, [err] 3.8-3.2 (5H m
40 ~ferr] 2.3-1.6 (2H m 45 50 1.2-0.9 (4H m 56 13

3.2-29 (1H, q,

30 -CLg' ),

2.1'1 .7 (1 H. ml

35
L0

-

1.09 (3H, d, J=86.59 Hz,

45 1.3-0.7 (4H, m,

50

Example 17. Synthesis of 7-(3-aminomethyl-1-pyrrolidinyl)-1-cyclopropyl-8-fluoro-1 ,4-dihydro-8-methoxy-4-
ox0-3-quinolinecarboxylic acid

65 To a solution of sodium methoxide prepared from sodium (0.2 g) and absolute methanol (9 ml) was
added  7-(3-aminomethyl-1-pyrrolidinyl)-1-cyclopropyl-8,8-difluoro-1 4-dihydro-4-oxo-3-quinclinecarboxylic
acid (0.5 g) and the mixture in sealed tube was stired for 86 hours at 140 to 150 *C and then
concentrated. Small amount of water was added to the residue, and the solution was adjusted pH 7 with

14



EP0230295B1 Exanpl e 16. Synthesis of

7-(3-am no-4-net hyl - 1-pyrrolidinylges zgyg £9@{ opyl - 6-fluoro-1, 4-di hydro- 8- e
t hoxy- 4-oxo-3-qui nol i necarboxyl i c aC| 0 a solution of sodi um net hoxi de
prepared from sodium (50 ng) and absolute nmethanol (3 m) was 5 added

7- ( 3- am nacefic B&d fndl theh-dldohittdddTHaVbsultidg RYiGdeORE Pprfiod By Siicdighl domind cAromatolrépygr O-
4- 0X0- 3- qulutimgl with eblarsfoumbthanobrohanifaéd aqugousiaroimdniac(201é: Ktand esctystalized ifrevdl nisthao! Was
stirred f argi®gheibie conmindl4@®mpespaio ysllo€ pasnes, inh @26-2288C Eridecarbpe). Smal | anount
of water wadhnalgisie el for ChaFNse(@ H2QnCealddh (Foangl): 2. 15681 \[RBT3mdih 69T €aP2pHN, 108b t h
acgetic aci@®8nd concentrated. The resulting residue was purified by silica
getcol um1 chromat og_@aph el uti n'g’j wi t h chl or of or m net hanol - concentr at ed
aqueous afmwnM 519 97 taryeionrery o4 dydrodraiornt-26t 7t -Pigeraziny-3gpinolinecar-

di chl ororré?’?‘f‘éﬁ‘?é?l‘i'et hanol (1: 1) to give the t|tIe corrpound (9 mg) as pal e

;éel |58W |sr% utlﬂ?l 5- l;L'S’;)\S *Cpr Ana g)[ Cal cd H
' Hgg"‘sg i i?ﬁﬁ{ S %ﬁr@m ek

(érlr_l ahd cacud and and extr w 1.7
or o rof Iayer was washed wuth sal urated saline solution, d |ed over a

(1H m15 gul d I%ﬁ| cof'?centl]ate'd Phe>rosdliing rLs?d’uBﬁwaé%urlﬂldi QlllZa é“éolurml c gﬁ?{éw

17. Synt h%ﬁim% Wih chloroform-methanol (2:1) — chloroform-methanol-concentrated aqueous ammonia (20:6:1 -

7- (13- am neom:1) gha rberpsthliized fréhh BYinbr 13 pivil HoQIBS SdMpoara-(79 MG 28 tight froWh PisisOmS 118t ho
Xy-4- o0xo42» gqui nol i necar boxylic acid 55 To a solution of sodium

met hoxi de prapgigsie (%6)f 16009 HRENLOY (/D H20;0aldaln (Foarag G3, 58087 Edteh) MO b.0§ 96.04); )N, wa.s3
added 2 (10.85). .

7- (8/ami nonet hyl - 1- pyrrol i di nyl )-1-cycl opropyl - 6, 8-di f | uor o- 1, 4- di hydr o- 4- 0
X0- 3- qui ndest paoniejodntibacteriispett$ 0. 5 g) and the m xture in seal ed tube was
stirred for 86 hours at 140 to [err] and then concentrated. Small anobunt of
wat er was addeentikgcierab tesk ¥pg) garieda o acepedings foy thp gpetihee sdesignateslt i Japep Bogipty 1of 14
EP 0 230 Stunofhpragy. Jhe resulis are saovd i Fable toncent rat ed. The resul ting resi due
was purified by silica gel columm chromatography eluting with

chl or of or m net hanol - concent rat ed aqueous amoni a (20:6:1) and
recrystallized fromnethanol to give the title conpound (40 ng) as pale

yel lowprisnms, np 225-228.5 * C (deconpd.).

50
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Anal ysis (% for [err]; Calcd. (Found): C, 58.91 (58.73); H 6.07 (5.92);

N. 10.85 5 (10.88). Exanple 18. gppbiipsdssrf

1-cycl opropyl - 6-fl uoro-1, 4-di hydr o- 8- et hoxy- 4- oxo- 7- ( 1- pi per azi nyl ) - 3- qui no
| i necar- boxylic acid 10 To ‘a solution of sodium ethoxi de prepared from
sodi um (0. 75 g) and absol ute et hanol TaB®14 ) was added

1-cycl opropyl -6, 8-di fl uoro-1, 4-di hydr o- 4- oxo- 7- ( 1- pi per azi nyl ) - 3-qui nol i nec

arboxylic adid (O 8 g) and the n},ﬁryg,ﬁibéc%ng,ggﬂv tube was st rred flor 52
hours at 140—+eo—fe++ +her—eeRcentrptea—Yater—(66—m—was—eadged to
the résidue, and ‘P"ﬁﬂ"sgb(ﬂ‘l?tqe@ﬁ“'bvas 4df®8t bd pH 7 wi M@&‘@@M c acid ard and
extracted wifth chloroform The chl droforfn IERy.ar | s MSmﬁ_sM tHxp.ssatjur at ed
sal i ne sol utfgmn Y armydrgus_SsopT 5 Sut = gt ETT
concentrate BaFHIBs Qﬁ'ﬁ ﬁ ﬁg residud whs 1||d'd#qj- otgléygi 1 :“gfogéig J‘hé:u m
chr omaﬁs ogr aph$taptlylotocog awiets2081® or ofjor # ngt hamol | (0301) |- 0.10 0.05
chl or of orm nje Rl i et €0 aquegus a'mnl A o(160- §- “ods: 1) and
recryst al | | e%%r faYaal nﬁm n nL VA= f b& 1 ncnaujla . | ght
brown prisns, Srﬁp;fe!li%mth[ err] Anal yS| s [ f@ﬂo [ e r°]1°CaI c@1O(FOULNP) : |C, 59. 37
(59.60); H 63%@&&.&4)0865' 10.93 40 +(1D. 8% - [fesb examrbe |.0.10
Anti bagteri ctra—Tthe—anttactgr cn est—v carr+fred—outtaccording to
the morhod JoSTapIoRie ROBSISIE® qocilor s of 25 Chbr nejady  Tho®osd (o are
shown in Tabl s. pyogea& B%e40 45 50 5§ 16 EP 0 P30 29% Bl Tableiol-4 In
vitro anti bgC DY O gpni sm (| L06 cef1.5/.m Gram
M C [err] E)q é ng n%gﬁ gé - 3 E\ép jﬁ Barg'\ ﬁl_-l uc duht g i | )19
+ .\/200 025 E. facgalig 1B 682 0. 025 Q. 085 f0- - Staphyl oco¢d adreus 209
P * 10 Bechdlichia coiiuc.2  0- 10 . D<Ha0e3 [ deiBUT dolobbad G digerai i )
. U. LU U. LU - UJ aul TuUu ST Ul
0.10 0. §OE-Coli ATECI 19536 0 05 S, |epidel nP@885 | 98PB6p 00125 | 0025 0. 10
0.10 25 0. 1OE. coli MD4Z0 15 Stjr ept of00.026s pyegEenes ofotes8] o0.025+
- * | Proteus \Qlgar® IFO 3167 . 00125 | 0025 | 0025 | 0.025
P. mirabilis 1ID 994 - 0.025 0.05 0.025 0.05
Morganella morganii lID 602 - 0.05 0.10 0.10 0.05
® Kiebsislla pneumoniae KY(GN)5445 - 0025 | 0.05 0025 | 0.05
K. pneumoniae 1-220S - 0.05 0.10 0.05 0.05
Enterobacter cloacae 1ID 977 - 0.05 0.10 0.05 0.05
35 Citrobacter freundii 11D 976 - 0.025 0.05 0.025 0.05
Serratia marcescens (ID 618 - 0.05 0.10 0.10 0.05
Shigella sonnei 1ID 969 - 0.0125 | 0.025 0.0125 | 0.025
\-/40 Salmonella enteritidis 1iD 604 - 0.05 0.10 0.05 0.05
Pseudomonas aeruginosa V-1 - 0.10 0.39 0.20 0.39
P. aeruginosa IFO 12689 - 0.78 1.56 1.56 0.39
P. aeruginosa IID 1210 - 0.39 1.56 1.56 0.39
"5 P. cepacia GIFU 518 - 0.78 1.56 156 | 0.39
P. maltophilia GIFU 2491 - 0.39 0.20 0.20 0.10
Yersinia enterocolitica 1D 981 - 0.05 0.10 0.05 0.05
50 Acinstobacter anitratus ID 876 - 0.10 0.10 0.10 0.05
Alcaligenes faecalis 0114002 - 0.20 039 0.39 0.39
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S. pyogenes |1 D 692 + 0.10 S
pneunoni ae |1 D 552 +  EP 0230 295 B1 0.10 20
E. faecalis II1D 682 + 0.10
Escherichia coli NITH] JC- 2 - [err]0.0063 0.0125 50. 0063
0.0125 E. coli ATCC 10536 Table-1-b 0. 025 0. 025 0. 0125
0.025 E. coli M 4707 - 0. 025 0. 025 0.0125
8 832 ES H );EUIS ZUII !ggr IOSZLI FO 3:I'(‘I‘}zwtroantlbacterlal at:\t_:vntégu0125n n9 025 o ng( 25
0. 05 Msrgangl | a rmng@nrﬁm (10f ppligod) Gram |y 05 MiS@sm) o 10 0.05
39~ Kl ebsi ¢l | a pneum)nl ae KY(GN) 6445 1 Exp.1 P-EBB2 | B0.9% Exp.4(. 025
0.05 K. pne 220S : O Ly B 0. 05
Bt or obant of BrbAdesrelceMe0 |0 oo | O 0% [om | 8% b0 oo
Gt rob%ct er | fe gagnidosssl | D 976 - 0-02bH 0392 0] 0620 Q3®2% 0.100|05
Serratla ma D 6138 - 0. 05 . L0 0 .05
Shi gel | a Sohdaltedic 25855 o 020 0% b | o) 01 45,
Sal nonel | a ¢ri distasonid BSP3| | D 604 0.65 | 156.poo3e 0988 | 078 (5
Pseudonnas | ¢ fdiiofaéigron/{ods1) 0.10 | 1560 P9156 | 0028 | 02039 P.
aer ugi posa H-6-1268% - 518 =56 +—p6 Gbgg .
aer ugi nosa | IBpvuigaius KYA 20327 0.39 - |10 039 £g078 | 5
P. cepaci a (3Fusdbacidium mortiferum 4249 - 0-78 o0.39l. b60.78 0.766] 0.20. 39 P.
mal t ophili a FO 24971 - 039 VA . PO
Yer si E| a emiﬂ"ﬂ?ﬂ‘qﬂf"’r&g‘ﬁl D 9081 0 05 0,3}9n' an.?é) nog% D%Q 05 50
Aci net sbact ¢IF. i K¥A 8901 | D 876 0-10 3.1, {106.25 623a0| 150 (5
Al baf i genes [Tagealis ioHtrh HAPE242 - 19-20 | o200 P20 [0038 | 048 39 55
16 EP 0 236 205 Bl_ +abt-e——p—t+r—vr+tro—anty-bacter—at—agt vt 5
Or gani sm ( 1 &repionibagtesym acens 11828y oy + S ¢& D 11158 pdp. 2
Exp. 3 EXP.reftoddsis®iaghd®&s oi7 agi | i s GM 7000] o0.20 0.20 0200{78.10 |0.39
0.39 % 0.0 B—fTagitis—0 5 393 ‘JJ 9u.20
0. 39 0. JPropticim dificie b8 "o oan v [ 818 | 15 B ¢ 94 0. 39
0. 39 0. 1 @. perringens KYA 13123 + 0.39 0.39 0.39 0.20
C. ramosum + 3.13 3.13 3.13 0.78
% Peptostreptococcus anaerobius KYA 27337 + 0.39 0.78 0.39 0.20
Pst. micros UPI 5464-1 + 0.20 0.39 0.20 0.20
Veillonella parvula KYA 10790 - 0.20 0.39 0.20 0.20
35 -
U w0
45

50

56

17



B. di stasonis 8503 - 1.56 0. 39 0.78 0.78

B. thetai otaom cron (0661) EP0230295B1 1-56 1.56 0.78 0.20
15 B. vul gatus KYA 29327 - 0.78 0. 39 0.78
0. 39 Fusobacteriumnortiferum 4249 - 0. 39 0.78 0.78
0.20 F. necrophorum S-45 Table 1-c - 0. 39 0.78 0. 39
0.20 20 F. varium KYA 8501 - 3.13 6. 25
: | ¥ 0.20 0. 20
5% o GHEgEaSteLLgmcl e anthdeia sotuty : 3-43—16.25
6,255 1.96 25 °fga"'s"|ﬂé?>tqs!'§6@bus ma§rs| Ky 017 MIC (ug/mi) + 0. 20
020 0.20 0.10 Costridiumdiffic|lmplsk exp.6 | Exp.7 | Bhp.8 | 3.13
330 3 M peciueigis o Bg T IS ST RHE [ oo1zs | 0025 | Goes | 9 3
3.13 1 3. 1j3Staphylofoceii® aBfdus 209 P Pept o8t r 9028 0¢ C0.AR5 ar{ae:028)i jus0.06YA 27337
+ 0.39 Q. 20 Pqt._ _mEr | §) +
0.20 o, 3qf Shureys OGM Torghmig 7 T, o L FIoR L9002, 005
0. 20 0. 39 S. auregs Smjth 0.20 35 40 #5 3(9055 17005 Hpog5 238 @5 Bl Table
l1-c Invitrg grgpgdb,aﬁ,garugah activi ty_ 5+ 010 _ 010 Qr g,@g\i Sm ¢.gs06| cel | s/ )
G'am15 Exp—P B Bact1] us
subtilis PCi| Siegtococcus Flngenés (sﬁymzr +0 hpse cPQ§25 - 0. q25%%0
St aphyl ococdus. pyogeaessiDESd P +] + O] @ab o024 - 0.|0205s | 0.05 S.
aureus I D g7 ¥ U. U5 O 0 0. 025 Op S.
Rureus St 8. predriited 582 T o o [ or0 b0 [-2° ] ogs PO
epi derni di s || E[regd@i§ IID 682 + 0.%0 | 0100.1®.10 [0.-05 0.05. 0b 15
St rept ococcUs eRYQFREES NI B2 | - Of 5125 |25 | 0025 | o025 P- 05 S
pyogenes |10 : 816 016 9—6b S.
pneunoni ae | |5035QTGC10536 + 0 1O | 0012 {P-0125 | 0.05 0.95 0 20
E. faecalis |l ERRoBRR4707 + - 0] bR2s |Q.ouls | o0.05 005 P.05
Escheli chi a [epLL N 16 §1e7 TS SR o Foos | 025
P. mirabilis IID 994 - 0.05 0.05 0.05 0.05
Morganella morganii lID 602 - 0.05 0.10 0.20 0.39
%0 Klebsiella pneumoniae KY(GN)6445 - | 0025 | 005 0.05 0.05
K. pneumoniae 1-220S - 0.05 0.05 0.10 0.10
Enterobacter cloacae IID 977 - 0.05 0.05 0.10 0.20
35 Citrobacter freundii 11D 976 - 0.05 0.05 0.05 0.05
Serratia marcescens D 618 - 0.05 0.05 0.20 0.20
Shigella sonnei IID 969 - 0.025 0.0125 0.05 0.05
\/40 Salmonella enteritidis IID 604 - 0.05 0.05 0.05 0.10
Pseudomonas aeruginosa V-1 - 0.78 0.78 0.20 0.78
P. asruginosa IFO 12689 - 0.78 0.78 0.78 3.13
P. aeruginosa IID 1210 - 0.78 0.78 0.78 125
° P. cepacia GIFU 518 - | o7s 0.39 0.78 1.56
P. maltophilia GIFU 2491 - 0.10 0.05 0.20 0.39
Yersinia enterocolitica 11D 981 - 0.05 0.05 0.10 0.10
50 Acinetobacter anitratus IID 876 - 0.05 0.05 0.05 0.20
Alcaligenes fascalis 0114002 - 0.20 0.20 0.39 1.56
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E. . coli. ATCC 10536 ' 0. 0125 0. 0125 0. 05 0.05 E
coli M. 4707 - EP0R239295B1 0.0125 0. 05 0.05 25
Proteus vulgaris | FO 3167 0. 025 0. 05 0. 05 0.05 P
mrabilis |1 D 994 0. 05 0. 05 0. 05 0. 05
Morganel la norganil 11D 602 Tal@e 06 0.10 0.20 0.39 30
Kl ebsi el | a pneunpni ae KY(GN) 6445 - 0. 025 0. 05 0. 05 0.05 K
pneunoni aejl- 2208 - In wtrg)an%ctenm acqv,95 0. 10 0. 10
Ent er obact ¢r—ctoacae—++D-977 = 665 —65- 629 35
g) roBfact el freuntﬂ"?a"\smlﬂog?%'s’m') Grapys 0 Q5 MC (“P/’“B'% Q.05
rratia rcescens |11 D 618 0.05 | Bxp.G. DExp.6 | (Bx@r | Exp08 20
Shigella s 1T 960" = U. 025 T 0 - 95
Sal 9mne| | a a) grlpid?err‘?plcls gMI%O%DA 0 05 0.1 ,“__‘630 no'gi 0. 10
Pseudgnonas Babagligiobisa V- 1 0.78 | 019 |780.10 | 00.2Q 0.39. 18 P.
aer ugl nosa[TFEl hk65Rs 0.18 . [ 0048 | 04F VBo20 [3-¢ls3 P
aer ugi nosa H+b—+246- 0—8 S—8 LB B°J 25 :%5%
P. cepaci a|® figjasynig 8503 0-78] 039 po039 o078 | 318 56 p
mal t ophi : i EﬁhEHoQ&%ron (0661) 0.40 - | 0086 | 0.20. POo.39 %83313 Yersinia
enteracol i {TT gﬁ—ﬁ—ﬁ?——'@—@ﬁ o0 v,
Aci net obac &V ll‘i 21D 876 0o 028 hro20 Of#ﬁ 318 20
Al cal i gene$ Fhmmnum nidiitet@d 2249 0. 20 0.20. P00.20 | 00.2® 0.3D. 56 55 18
EP 0 230 29% D d Tn vitro anfrbactlerpa} act0 [ 0
Organi sm [ g ﬁiﬁjﬂ e - ’Z‘H :”?0 —b5— Exp. 6
p., ® Exp. F griggn KYA B des fragilis 7000 156 | 156 | 078 @180
0.710 0. $Fubacteriurh) ledmBal 624891 | 1S 0598 + 5005 | s005 | 039 0:20 0.10
0. 10 0 D TI d.gl I—I S ZSJ‘“ b
0.10 0 fﬁoplombﬁtﬁbm acens1}§2§q R di ¢t ataonk <1880k 3813 0.39 0.78 .
0. 39 2 0{ ¥8ptococéls fidgnus KY 087 13 B. t h¢t at ot jponiier prxo86H19.05 £0.05 -
0.10 0 3. I3 15 LBV afu Y Z
i 0. 2f Clostidygiiio 1) oo 318 Fus o&ba-gulag N R
- 0. 20 C. perfriggeR®KYA 133230 0.39 + 0.20 020 | 0.20 0.20
. C. ramosum + 678 | 078 0.78 0.39
80 Peptostreptococcus anaerobius KYA 27337 + 0.20 0.10 0.05 0.20
Pst. micros UPI 5464-1 + 0.20 0.20 0.10 0.39
Veilionella parvula KYA 10790 - 0.20 0.20 0.10 0.39
35
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F. necrophorum S-45 - 0. 20 0. 20 0. 20
0.39 20 F. varium KYA 85015"0230295 B1 - 1.56 1.56
0.78 3.13 Eubacteriumlentum GAl 5242 + [err] [err]
0. 39 0. 20 Propioni bacterium acens 11828 + 1.58 3.13
0. 39 0.78 25 Pept ococcus Mapue KY 017 +
0.10 [err] 0. 05 [err] Costridiumdifficile |I-E +
0.39 0.7 0.39 ~ . Pfid dntiBABBIF adhiy 13129 +
0. 20 0.2 . . : Fh +
0.78 5 0.7B Orgamism (10° cells/ml) 30 | BER gst r ept ocoMEsoMPaer obi us |KYA 27337
+ 0. 20 0. 10 0. 05 . 20 P$t Expd qr ep.1dP) RE0 1Exp.18
+ 0. 20 —O0 24 916 —39—YerttonetT: TV a RyB-1q790
- 0. 20 | Bacilys bt PChZi. a8 ok 09034 0Pacl 98125 | 9045 420 o5 1
Tabl e]ol - e | hStaphivicoocenr aulsac209A al gct i+vi {y0.0825 005 | 0025 ¢r geadi 9m (106
cells/m) - MQTgrTr g P 2 1 Exp.1 8
Baci |l us sub E@uﬁ&sz&(&mﬂmm =+ - \,gs 9\9@3” Eopﬂw D12 [err] 10
St aphyl ococcu$- awauenitp09 P +1 + 0jomes | @0p5 0.02% 02939 | 0.20 S.
aureus | 1D 6@ doifatmidid iPdes + 04+012%.005 5 10 Q. 05 0.390./139 S.
aureug Smth +- 6125 10— 16-025 01139 S.
epi dernmidi s Birprigspccus pyogenss (S-8). o*oo% 0025 | 039 0.20 1564 |39 15
St r ept ococcup spyyoges<ID €93- 8) +|° + 0jaaBs | >®z839| 0390. 203143 | 1.56 S.
pyogenes || 92 . —0.05 >0 7 . 3113 S
Dheunoni ae | 8 meynonias IID 552 otoog 00257 L ddze | 020 | ozs |oS Do
E. ig@_cal i s | EDag@lis IID 682 + +  0.005 @3939| 0.200. 20 1.56 1.56
Escherichia CeLlhedthiaortrLic-2 T - O1Qflees | dhB2P g.o2d)- P2bos [SO- 05 E
coli ATCC 10p36— —0—02! —4—05- -0—025 -56-05 E.
coli M. 4707| E.coli ATCC 10536 - 0,025 0025 o %05 | §O8ps| S04Ser|r] 25
Proteus vul gpEi Gl MEQrEFL67 - 0] Qs | dos10| 0.029). PO<o05 |[err]
Proteus vulgaris IFO 3167 - 0.025 0.10 0.20 <0.05
P. mirabilis iD 994 - 0.025 020 | 0.10 0.10
Morganella morganii IID 602 - 0.20 0.20 0.20 0.39
50 Klebsiella pneumoniae KY(GN)6445 - | oos 005 | 0.05 £0.05
K. pneumoniae 1-220S - 0.10 0.20 0.20 0.20
Enterobacter cloacae 11D 977 - 0.10 0.20 0.05 0.20
35 Citrobacter freundii IID 976 - 0.055 005 | 005 0.10
Serratia marcescens IID 618 - 0.10 020 | 0.20 0.20
Shigella sonnei 11D 969 - 0.025 0.025 | 0.025 £0.05
L/‘w Salmonella enteritidis 1ID 604 - 0.05 0.20 0.10 0.10
Pseudomonas aeruginosa V-1 - 0.39 0.39 0.78 0.78
P. aeruginosa IFO 12689 - 1.56 1.56 1.56 3.13
P. aeruginosa lID 1210 - 6.25 1.56 1.56 6.25
® P. cepacia GIFU 518 - | o8 156 | 156 3.13
P. maltophilia GIFU 2491 - 0.20 020 | 0.20 0.39
Yersinia enferocolitica lID 981 - 0.10 0.20 0.10 0.20
50 Acinetobacter anitratus 1iD 876 - 0.05 0.10 0.05 0.10
Alcaligenes fascalis 0114002 - 0.78 0.78 0.78 0.78
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P. mrabilis I1D 994 - 0. 025 0. 20 0.10 0.10
Morganel l a norganii |1 D 602 . 0. 20 0. 20 0.39 30
Kl ebsi el | a pneunoni ae KY( GN) 6445 ]EPOZ)&Z%&N 0. 05 0. 05 [err] K
pneunoni ae 1-220S - 0.10 0. 20 0. 20 0. 20
Ent er obacter cl oacae |1 D 977 Tabid O 0. 20 0. 05 0.20 35
Citrobacter freundii 11D 976 = 0. 055 0. 05 0. 05 0.10
Serratia marfescens ITD 618 ) 10— 0. 20 T. 20 T. 2
Shi gel | a sonpei—-D-969 In vitro an baﬁ%ﬂ?‘ acityy oo5 g gos [ercl 40
SaLﬁggneISI a enteriti Qigsnignd HOGEs/m) (5107 0. 20MIC (ug/mll0 0.{10
Psettiononas perugi nosa V-1 D.39 | Exp.§-|3%xp.10 P- 8811 | eiPre’B P
aer ugi nosa | Fo~+2689—— =5 56 +—5P 313
aer ugi nosa || Brofesaigps fragilis GM 7000 6.2b - | 10¥s] 3435p 156 )5 348 45
P. cepaig’:ql a q BUragikSosss 0.78| o010 4.5613 |{1l.1%8 | 128. 18 P.
mal t ophfi i a FO =274 02 0. 20 pAY, 039
Yersini a ent f?ﬂﬁi#ﬁ% 11D ag] 10 o'ﬁw 903?3 N ad g# 2D 50
Aci net obact ef Badistaspaig 8631 | D 876 - D. 05 0.78). 10625 D. 255 129. 10
Al cal i genes € " Z{P&; - .18 078 25 [A: 125 7B 55
20  ERO B i o WPV 0 Y ey —
Or gani sm ( 10 Bcwlgptys YA 29327 G am - 0.39v1|C Pé?r B78. {9128 Exp. 10
Exgéll gxli Fésobiehiih ﬁ:b@lfaﬁmi‘«fzml | I:S3 GV 7000 | o.20 1.56 3.130.{103.13 §013
. . I I d.gl s v DU u
3' 13 1 SBF necr?y\o@n\:?ﬁ r aﬂl Ii&25285 - 0.20 1.56 1.56 3.1h 0
3.1 2 1. 5|6F.vanun8|.<\dﬁ885B1 di stasoni s 85p3 - 1.56 50 25 25 0} 78
6.2 12.5 Taom crop (Ub
o on Ty Eubatt ) N _ *Sfr_w ‘ 22%15)2? 078 | 039 | 156
0. 39 0. 3{9Propionilgactpium acens1828-ysobact r itum|not-$6 flerném 4p4$.25 125
0.20 1. 5E Peptoco&usll%agnus K\30131’3 F necr opb,or 4 ”k(ﬁ)ﬁ: 1.56 0.78 0.78
0. 20 25 1 . J_O LU urrrr YA‘SS@*;
1.56 50 | Clostrigiem difficle HEx5™ Fact er | ufn [fenturi GAll 5242 | -+
0.10 0. 7BC. parfrirgerdKYA 13128. 56 Pr opi onj bact ¢r kajsa gcessa 17&823&8 156 | +
1.56 12. 5 0. 25 125 25 procqyccT TTegn Y QL7
" [grr] C. raﬁaos&ug\ n 79 n 78 + dJEO 1H§ 1% -
0 Peptostreptococcus anaerobius KYA 27337 + <0.05 1.56 0.78 3.13
Pst. micros UPI 5464-1 + 0.39 0.39 0.78 0.78
Veillonelia parvula KYA 10790 - 0.39 0.39 0.78 0.78
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Costridiumdifficile |-E + - - - C
perfringens KYA 13123 + err] 3.13 0.78 1.56
C. ranpsum ePodsozgs B ) o, 1.56 1.56 30
Pept ost rept ococcus anaer obi us KYA 27337 + [err] 1.56 0.78
3.13 Pst. mcros UPI 5464-1 Table1-g 0. 39 0. 39 0.78
0.78 Veillonella parvula KYA 10790 0. 39 0. 39 0.78
0.78 36 40 45 50 552% =P %S‘QJZ‘:%S,JBI,Tab,‘rf?L-y t+mvirtTg anti bacteri al
activity 5 1N ViEg YUPACRIR AU cellsimd) | Gram M C
(g/m) CPFX MN\Z {Baci | Orgemiss(108 icblisanl)PCl 2 16ram MIG-( g/ml) .05 10
Staphyl ococcus aurgqus 209 P + 0420 S agég,g*l‘s Tz 70 (Terajima)
+ 0.20 S. aur dus—Sni-t-h— = V.Lgﬁ—epi dermdis IID
866 + Bagillgsceulitis PCI 219 * S r@®Pt ocpccus |pyogenes (S-8)
+ 0.39 S. pyodedighyibdobtul Asreus 209 P ++| 020 0.Y8 S {pneunoniae I1D
552 10 + —F8—26 . F—feaechtts J.LI D 682
+ 0. 78 Escher ijchidgevsdiD 67 (Terpiimg: o * 020 o 0063 K coli ATCC
10536 S. aureus Snéth0125 E. col i | M+ 4707039 -
0.0125 25 Proteins [viogris. 1 167 .UL_S"PT. mrabilis IID
994 é!;giﬁerﬁ'f'b’*ifsgﬁggml | 2 tan i°"6| D 6072 - 0. 025
- 30" Strefloeosis@ydgangsii@@NONi e KY(|G\g®445( - 0.0125 K.
Eneurmni)agzé- 220S S. pyogenes IID 692 0.02% Eptefoppctel clodcae 11D 977
' S. pneumoniae IID 552 + 0.78 -
-\J'zo E. faecalis 1ID 682 + 0.78 -
Escherichia coli NIHJ JC-2 - 0.0063 -
E. coli ATCC 10536 - 0.0125 -
2 E. coli ML 4707 - 0.0125 -
Proteins vulgaris IFO 3167 - 0.0125 -
P. mirabilis ID 994 - 0.0125 -
Morganella morganii lID 802 _ - 0.025 -
% Klebsiella pneumoniae KY(GN)6445 - 00125 -
K. pneumoniae 1-220S - 0.025 -
Enterobacter cloacae D 977 - 0.025 -
35 Citrobacter freundii ID 976 - 0.0063 -
Serratia marcescens IID 618 - 0.025 -
Shigella sonnei |ID 969 - 0.0063 -
pm Salmonella enteritidis 1ID 604 - 0.025 -
Pssudomonas aeruginosa V-1 - 0.05 -
P. asruginosa IFO 12889 - 0.20 -
P. aeruginosa IID 1210 - 0.78 -
° P. cepacia GIFU 518 - 0.39 -
P. maltophilia GIFU 2491 - 0.39 -
Yersinia enterocolitica ID 981 - 0.025 -
50 : Acinetobacter anitratus 1D 876 - 0.10 -
Alcaligenes faecalis 0114002 - 0.39 -
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35 Citrobacter freundii.lID 976 0.0063 Serrati a

mar cescens |1 D 618 0. Ogp omo®e5Im3 sonnei |1 D 969
0. 0063 - 40 Sal nonel la enteritidis 11D 604
0. 025 Pseudonobnas aerugi nosa V-1 . 0.05 P. aeruginosa | FO 12689
- 0.20 P. aeruginosa I1D 1210 =  Table1-h 0.78 45
P. cepacia G FU 518 0.39 P. nmaltophilia G FU 2491
0.39 Yersinia enterlocolitica IID mmant,bactenm Qct,qgs 50
Aci net obacter anit rfatus—t++bB-—876 " cageres fac\.,cu S 0114002
- Y .39 55 22 EP O 93?5“52‘9{50 sl e 1-H GEilt r WGhMac] er i al
activity 5 Organi sm (406 celfl €pPrk)| MNZ G am
MC (g/m) CPFX | | agrtis GNr7000 )
6.25 0.78 B. frag It ppalls Ghr7000 625 | 078 §3 - 0.78 10
B. fragjlis 25285 | B.fragilis 0558 ' 3.13 3.19.[78.7B. | di st asoni s
8503 B. fragilis 25285 6.25 ~0.39 B _ThetgLetlaggpcion (0661)
>12.5  0.78 15 i B—vtH-gatts AR .
>12.5 0. 39 FusohRdislPuimhea® t i f er um 4249 - | 625]03 1,56 0.20
F. necrophorum S- 4% B, thetaiotaomicron (0661) - D. 18125 -| 808 Ceri
F. varimm KYA 8501 . = >+2—% gpact eri um
| entum GAl 5242 B. vulgatus KYA 26327 078 0l0 Prd r?‘ﬁﬁu h@PE’%r um acens
11828 + | Fusobadétiub mortif@uni 82495 1bept o20cfus nmagnus
KY 017 : 39 0. 738 uostrlalmm Ticitell-E
+ 12.5 0.7 F F'9°'°,Eh°"¥'";' §%§nno KYA—13123 gl7é T4 0. 39
0. 103C.2°r anpsum | F. varium KYA 8501 4 - | >1255| 039. B9 30
Pept Ost r ept 0COCCUS | ABAKeAGh htufh GAI 82433 7+ + 156078 [ 010
Propionibacterium acens 11828 + 12,5 0.78
Peptococcus magnus KY 017 + 039 | 078
25
' Clostridium difficile I-E + 125 0.20
C. perfringens KYA 13123 + 039 | o0.10
C. ramosum ' + 125 0.39
30 Peptostreptococcus anaerobius KYA 27337 + 1.56 -
Pst. micros UPI 5464-1 + 0.20 0.78
Veillonella parvula KYA 10790 - 0.20 0.78

35
Contrast compounds

CPFX  : Ciprofloxacin
40 MNZ : Metronidazole
The compounds of the invention was more excellent against gram-positive bacteria than ciprofioxacin
known hitherto and exhibited high activity against anaerobic bacteria equal to metronidazole being
recommended by medical specialists.

45 Claims

1. 8-Alkoxyquinolonecarboxylic acid derivatives represented by the formula (1):

50 ) R2 o

X COOR
’ Y]
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Pst.. mcros UPI 5464-1 0. 20 .
parvul a KYA 10790 EP ' ggg gf: 78 35 Contrast corrpounds CPFX
. Ciprofloxacin 40 M\Z . Met Fonid3z01 8 The conpoundill“lmﬂﬁllmnﬁmﬂwﬁ
was nore excell ent against grampositive bacteria than ci

hitherto and exhibited high activity agaeust anaerobic bact'er fa équ’bl o]
nmet r oni dazol e bei ng reconmended by nedi cal specialists. 46 Cains 1.

8- Al koxyqui nol onecdTBOXyTTC actd Qerl Vv esented by tng formul a
(1): 50 55 [err] >4 Ep 0230 oot ipamtarteib ety SN T cterial

activity 5 Organism (16° Celigandi sm [ err Prage| | s M (g/mi) G am
E’( g/ m) CPFX M\Z Bact er0| des fragilis Gyl 7000 cprx | mnz | 6. 25
0.78 10 atHtH+s—9558 3.13
0.78 B. fragilis 28 2'?13.‘:?"9'“0":"’s fragilis GM 7000 4 - 13.4% | B9 B.
di st asogu s 8503 B. fragilis 0558 - 6.125- P. 3818 bdhetjai ot aom cron
(0661) 507815 VTt us KYA
29327 B. f'ag"'”éé’"’ 512 5 0 39 ElsoBiac pr?-%n 18 erum 4249
- 1.56 0. 20 |FB. dissaniz@hed um S-'45 - 625 | 0.39 0.78 -
20 1 >12.5
. - B. \tidtal 08 - 12 78
0. 39 EuRacterium | gnt cm&%mngéﬁ\é 519 + 393 JQ‘
Pr opi oni bact er i um gcnyygaiusddrg 29327 + 125 | >18574 088
Pept ococcus nagnus |Kisébhdterium mortiferum 4249 + 0.-39 P56/3 6bwstri di um
difficile |-E + +2 55— 020 1C—perfrges—KYA 13123
+ 0.39 0. 10_=neyphoun 45 - 078 3 12.5
0. 3&/:3020 F. varid@KYa8601ept ococcus anadr obi up >Kx8\ 3763y + 1.56
) Eubacterium lentum GAl 5242 + 0.78 | 0.10
Propionibacterium acens 11828 + 125 0.78
25 Peptococcus magnus KY 017 + 0.39 0.78
Clostridium difficile I1-E + 125 0.20
C. perfringens KYA 13123 + 038 | 0.10
C. ramosum + - 125 0.39
S0 Peptostreptococcus anaerobius KYA 27337 + 1.56 -
Pst. micros UPI 5464-1 + 0.20 0.78
Veillonella parvula KYA 10790 - 0.20 0.78

35

Contrast compounds
\/ CPFX  : Giprofloxacin
40 MNZ : Metronidazole
The compounds of the invention was more excellent against gram-positive bacteria than ciprofloxacin

known hitherto and exhibited high activity against anaerobic bacteria equal to metronidazole being
recommended by medical specialists.

45 Claims

1. 8-Alkoxyquinolonecarboxylic acid derivatives represented by the formula (i):

50 R2 O

)
|
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Pst. micros UPI 5464-1 0.20 0.78 Ve Eml“ﬂl”:ull””m |
parvul a KYA 10790 EPoan?%s 0. 78 35 Contrast co
. Ci profloxacin 40 MNZ : Metronidazol e The conpounds of the®inverdtid :
was nore excellent against grampositive bacteria than cipr of | oxaci n knovvn
hit hert o anereifinfitdiedch Hyd@fencetdn bri dn\alkgigpoup Sibvirgrfeer Dioi Sccalbac atems, &' dngligetes t 0
met r oni dazalakylly@eup havikgCitamTe id® darbon ataedi Bhihdicatss @i hytiogansatom] Bn aiing greup 9r 2
8- Al koxy quitiajrapeX ddisatks/ h ingloges iatbmelend ¥ indicetessa halpgep stonk 8 dbipBRAzindgroyne At a
(1): 50 [ enetfylpR@razino Foulp) 23 MethPpiparzingiaseupi A SFavireePwEdidine grovp e & GEFrlididom or
aHaI*yl agraynof thefellowipoffereple-1 to 5 carbon atons, [err] indicates an al kyl

up having from1l to 5 carbon atons, R2 indicates a hydrogen atom an
anmno group or a nitro group, X indicages a halogen atom and Z indicates a
hal ogen atom a pi perazi no group, /&H-’N- met hyl pi perazi no group, a
3- rrethyl pi perazi no group, a 3-hyqyoxypyrrolidino group or a pyrrolidino 5
groug®of the follow ng fornul a. R3_10 [err] Rsgdl5 (wherein nis 0 or 1, R3
i ndi cates a hydrogen atom or an al kyl\ )P aving from1l to 5 carbon
atons, R4 indicates a hydrogen atom or art al k group having from1l to 5
car bon atons, optionally substituted by a hydroxy group or a hal ogen atom
and Rp indicates a hydrogen atom an alkyl group having from1l to 5 carbon
atons, an @kadin 856 10R3 Adicaldsladiydiogn iRy br ol ayl RJoup hiving ykiriad 6 Sarben didnes,
phar mac eUtR‘Qﬁdldatés 3derogen /MNP brikiky® gradp Khvinglbrt 1| @5 @rbom bl s, ioptadily Sutistitatee Of .
2. An ant i dyaiy@iokybdroupQe A halGgaiplomhd B° ddicdtedadtydrogen atbey, an/altyl greupetedag iy t o
claim 1l asoafdamoi aes,i angicy drapptor ar alkokyqarbonyd geuf)othe hirdeatesr @ pleer phiaimmeugiéally he
deri\eat i vemsceptablb acidedditiof brjallkateals temeef- t 0 claim 1, wherein R [err] 25
and—X are as defined in claim1l and Z is Z' which indicates a piperazino
group, an Ax-antiabigiiabagentrcamprising g\‘r leasponesleryative eprprdiig eelaip 198 9@%‘(%“9’9&'3"‘
3- hydroxypyrrolidino group or yrrolidino group of the ornula ag, defined
in clai fh 1A Psass foy dhepreparag "cflt’(Lg H‘QF‘f?ﬁefefG"t"}“@dp |ag°°5££'e plajg ‘i”ﬁ?f aBdJRt i on
or al%&ali @ Ixtaée ?srf@F"é?Gf'" c'i“l'?draaﬂtzg "étffhl"l‘f er {2&q°

b
t he gener agroup ?ryzmo group, a oxypyrro idino group or a pyrro uﬂlo grourg e formula y
in cIau the hydrates or the pharmaceutically acceptable acid addition or alkali salis
thereof characterized In that a compound represented by the general formula (Il):

30

R2 O
X COOR
‘ (m
85 Y N
RY” ° A
baiso wherein R, R, R2 and X are as defined above and Y indicates the same or a different halogen atom as

X,
is condensed with an amine represented by the general formula (lil)

Z'—H ()
wherein Z! is as defined above.

4. A process for the preparation of the derivatives of formula (l) according to claim 1, wherein R', R2, X
and Z are as defined in claim 1 and R is a hydrogen atom, the hydrates or the pharmaceutically

50 acceptable acid addition or alkali salts thereof, characterized In that a compound represented by the
general formula (V):

56
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[err] 35 40 wherein R [err] and X are as defined above tyﬂm
indicates the sane or a different pplhoggnRgsigpm as X, i s conde ",#&'l””"l
ami ne represented by the general formula (I111) [err]-H (I111) *45¢wher

Z' is as defined above. 4. A process for the preparation of the derivatives

of formula (I) according to claim12Mrein [err] X and Z are as defined
inclaiml and Ris a hydrogen ato the hydrates or the pharmaceutically

50 acceptabl e acid additi orXQr i £QQAlkher eof , characterized In

that a conpound represented by th§ for mul a %: 55 24 EP 0 230

295 Bl Perr] 10 wherein [err], : ‘ ?‘r as ‘defin above and Al k

i ndr'cat es an al kyl group havin 1 tjo 5 carbon atons, is hydrolized. 5.
A process for the preparation of ;pe deé}' vatives of formula (lI) according
to claim1, wherein R [err] 15 R 3 are as defined in claim1 and Z
is Z3 whlch indicates a pyrrolidino group of the fornula as defined in

claim?’ (V\/ne er ed i
hydr ogen at ocv &?ah '12\ ’S;ng, %ega%% ﬁg&%a‘%ﬁ%ge% fﬁg@:{t{?y aﬂgg%g%b aOiq%ﬁ T3
addition or a all ts thereof, characterized In that a derivative
represent gl RyprdcBR f&etﬁéabn%ﬂ)aritl@ﬁ BthddribatvedSor ARhéi @Chckdidifg B1cEm 1, \Wielehl H) AR

i ndi cat #S  an aRCY lareTAsOddAndA in RRINAY IR 2 GAZORRM indiEeNa pyirofdifoGréuped! tHeOtormula as
deacyl at i on. detledSin Alaitl D MhERInTRES R AE n afecis Abftod MItlah 1 akteRGiRdi¢ates lai hy@r6genfatom),
formula (1) @eagdratesé theOphainticstidally ddeegtabienacideddtilionodt Aikai aftcthérsof Oehiatactetizédin
claim1 and that s defivativl ireplesérgedalsy tikeddnareldformuladl) as defisad ih leleinhl dheadire BS indicdtdsean
phar maceut i cadyl groupcr epélkdsycarbamy groapdel submitied brdeadylatidni. sal t s t her eof ,
charact®@rized In that a conpound represented by the general for mul a (1

26 SO [errg Bpragpasiierthe moepartion of thanderivativgscof fosmde (1) aceaidingble\elainy hwhergin R, R, R2

i ndi cat es t hadsX#e @ defingsi infolsine i ang g€ rivhiphdenag glefined insclgin| 3 hechydgtee ohdense
wi th an al coPfmaceiicalix @egegigble geid ﬁ‘éd“tj’é Pepliall seity therpol, ghayacterized In that a compound

represented by the general formula (I

26

R O
X COOR
30 l (IX)
y A N

Lo L

wherein R, R?, X and Z are as defined above and Hal indicates the same or a different halogen atom as
X, is allowed to condense with an alcohol represenied by the general formula (X)

35

' 40 R-OH (O

wherein R! indicates an alkyl group having from 1 to § carbon atoms, in the presence of a basic
catalyst.

45 7. The process according to claim 6, wherein the basic catalyst is an alkali metal alcoholate.

50

55
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40 . [err]-OH (X) wherein [err] indicates an alkyl gr'oup

M
to 5 carbon atons, in the presenggo@hodedasi C catal yst.
according to claim®6, wherein the basic catalyst Is an aI m’mmﬁ'ﬁ”ﬂnnm
al cohol ate. 50 55 25 EP 0 230 295 B1
I Pat entPatepfan$prichel. 8- Al koxychi nol oncar bonsaur ederi vate der For nel (I) 5"
R2 0 X COOR | Nt5 worin R ein
Wasser stlof §-akashindloncadspnséuraderivateden psmelifd:t 1 bis 5 Kohl onst of f at omen, R
e| ne Al kyl gruppe mit 1 bis 5 Kohl enstoffatonen, R2 ein Wasserstoffatom

Ami nogruppe oder eine Nit rogiR3pped X ein HaI ogenatom und Z ein
Fb ogenaton1 ei ne Pi perazi nogguppd, N -thgb&kpora2|nogruppe 3- Met hyl pi pe-
razi nogruppe, 3-Hydroxypyrrolid er eineqPyrrolidi nogruppe der
f ol genden Fornmel: 20 20
-N \R 25 A (CH2)n-N R5 (worin
n 0 oder 1 ist, R3 ein Wasserstof flat onj oder eine Al kylgruppe nmit 1 bis 5
Kohlenstoffatonen, R4 30 er} S t of fat om odor ei ne Al kyl gruppe m t
1 bis 5 Kohl enst of f at onen, wel che wahl wei se durch eine Hydroxygruppe oder
ei n Hal ogenatom substituiert ist, und R5 ein Wasserstoffatom eine :
Al Kyl gr up-wéin Réid Wassbrisfidroni<edet &H&Alﬂﬂﬁrﬂfpemﬁ bists H&IeﬁﬁbﬂaﬁhU@WeiﬁdeRylgruppe
Al koxycar bainy bigsuppenssterénc R il WelsseisRatontiomhe Anfhogiispo opétdinBMRBEHIPEHEX ein
annehnbar eHdbgematirtlahdiz emBalogenttdm, Sink BipérafirlograppdaN-Mathyigiperazthogripdel BRikthgpipe! | s
Mttel, unbzdsgepes, SHpdleybgnidiegiopisaiendie Pyadidindgngpe de folgenddndoiel:kst of f . 3.
Verfahren zur Herstellung der Derivate der Formel (1) nach Anspruch 1,
wori R, R, R2 und X wie in Anspruch 1_definiert sind und Z die Bedeutung
Z\V Mrat melches fO eine Plpera2|q8gLuﬂ5e, N Met hyl pi perazi nogr uppe,
y

3- Met hyl pi per azi nogr uppe, 3-Hydro f rol i di nogruppe oder Pyrrolidinogrup-
!é-grrr
d

pe der in Anspruch 1 definierten st eht, dgr Hydrate oder

phar mazeuti sch annehnbaren Saurea E RAl kal i sal ze davon, dadurch
gekerffizei chnet, daB eine Verbi ndung der' ZM!ge nen Fornel (11): 45

R2 0 x COOR

(worin n 0 oder 1 ist, R® ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen, R*

30 ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen, welche wahlweise durch
eine Hydroxygruppe oder ein Halogenatom substfituiert ist, und R® ein Wasserstoffatom, sine Alkylgrup-
pe mit 1 bis 5 Kohlenstoffatomen, eine Acylgruppe oder Alkoxycarbonylgruppe bedeuten) bedeuten,
Hydrate oder pharmazeutisch annehmbare SZureadditions- oder Alkalisalze davon.

85 2. Antibakterielles Mittel, umfassend mindesiens ein Derivat nach Anspruch 1 als Wirkstoff.

3. Verfahren zur Herstellung der Derivate der Formel (I} nach Anspruch 1, worin R, R, R2 und X wie in
Anspruch 1 definiert sind und Z die Bedeutung Z' hat, welches flir eine Piperazinogruppe, N-
S Methylpiperazinogruppe, 3-Methylpiperazinogruppe, 3-Hydroxypyrrolidinogruppe oder Pyrrolidinogrup-
\-/40 pe der in Anspruch 1 definierten Formel steht, der Hydrate oder pharmazeutisch annehmbaren
Sdureadditions- oder Alkalisalze davon, dadurch gekennzeichnet, daB eine Verbindung der allgemei-

nen Formel (ll):

5 R2 O
X COOR
| {I1)
50 Y N
Rl’O A
55 worin R, R', R?2 und X wie oben definiert sind und Y das gleiche oder ein von X verschiedenes

Halogenatom darstsillt,
mit einem Amin der allgemeinen Formel (lil)
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80 . . yN R'"O)\L 55 worin R Rl —R2-ung—X—
W e oben doefniert sind und Y das | er ein von X verschi

Hal ogenat om darstelit, mt einem %\%b%hggérg gfi genei nen For “ N!‘FmgmjuuﬂP
0 230 295 B1 Z'-H (111) worin Z° w e oben definiert ist, D
5 4. Verfakmen @yr Herstellung der Derivate der Fornel (1) nach Anspruch
1, worin Rl, R2, X und Zwie in Anspruch 1 definiert sind und R ein
Wasser st of fdrior® wistoperckisfinien/iskr kvhdengietewirdohar mazeut i sch annehnba- ren

Sl ureaddi ti ons- oder Al kalisaize hiervon, dadurch gekennzel chnet, daB eine
er bi ndludg Yrsfiehren zuy dlatsteliusg dFioPerivdte (lay)Fome! fipnach Agspach 1, worin R!, R2, X und Z

?%/ Anspruch 1 definiert sind und R ein Wagsprstoffatom ist, Wdramoqﬁbpqaﬁnqa\eu,tistqehmqud 7
wi e oben de®p Rdwpaddiipngy odas Alkafigalze fhiseyom dagduigh gelsennzeiphnet, fjag eine Verbindung der

Kohl enst of f Aeynainen feaelet , hydrolysiert wird. 5. Verfahren zur Herstellung
der Derivate der Fornmel (1) nach Anspruch 1, worin R R, R2 und X we in
25 " Anspruch 1 definiert sind und Z die Bedeutung V hat, weiches fUr

ei ne Pyrrolidinogruppe der in Ansg®euchO1 definierten Fornel steht (worin

R3, R4 und n wie in Anspruch % defli ni ett siphApd RS ein Wasserstoffatom
bedeutet), der Hydrate oder phawmazeuli 3efi annehnbaren Saur eadditi ons- oder
Al kal i,gal ze davon, dadurch geke , daB ein rivat der aligeneinen
Forrmel (1), wie in Anspruch 1zde 7 worin Rs eline Acyl gruppe oder

ei ne Al koxycar bonyl gruppe bedeut e ei per 30 Deacyl i erung zugef Uhrt
wird. 6. Verfahren zur Herstel Ririg d rivate der Fornel (1) nach
Anspruch 1, worin R, RI, R2 und X we in Anspruch 1 definiert sind und Z
di e Bedeutung Z' hat, welches wie in Anspruch 3 definiert ist, der Hydrate
ode¥ phar mawaeinth'.SR2hX anch mebebee defiied sied duti Alk eing Alkyighenpe Aditkialis § Kbhiemstdifatamen
dadur ch gekbkedeutetIgdrolysierywitdchnet , daB ei ne Ver bi ndung der al i genei nen For nel

(IX) R2 0 J 40 X COOR | |
~~~~~~~ ( BX) Vegfahren zur Herstellyng glgr Derivate der Formel (I) nach Anspruch 1, worin R, R!, R? ungyK ayje in

25 Anspruch 1 definiert sind und Z die Bedeutung Z® hat, welches flir eine Pyrrolidinogruppe der in
Anspruch 1 definierten Formel steht (worin R®, R* und n wie in Anspruch 1 definiert sind und R® sin
Wasserstoffatom bedeutet), der Hydrate oder pharmazeutisch annehmbaren S&dureadditions- oder
Alkalisalze davon, dadurch gekennzeichnet, daB ein Derivat der aligemeinen Formel (l), wie in
Anspruch 1 definiert, worin R® eine Acylgruppe oder eine Alkoxycarbonylgruppe bedeutet, einer

30 Deacylierung zugefiihrt wird.

6. Verfahren zur Herstellung der Derivate der Formel (I) nach Anspruch 1, worin R, R', R2 und X wie in
Anspruch 1 definiert sind und Z die Bedeutung Z' hat, welches wie in Anspruch 3 definiert ist, der
Hydrate oder pharmazeutisch annehmbaren S8ureadditions- oder Alkalisalze davon, dadurch gekenn-

35 zeichnet, daB eine Verbindung der allgemeinen Formel (IX)
: RZ O
o X COOR
=
l l (x)
Z # N

worin R, R2, X und Z wie oben definiert sind und Hal das gleiche oder ein von X verschiedenes
50 Halogenatom bedeutet, mit einem Alkohol der allgemeinen Formel (X)

R'-OH (X

worin R'! eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen bedeutet, in Gegenwart eines basischen
55 Katalysators kondensieren gelassen wird.

7. Verfahren nach Anspruch 6, wobei der basische Katalysator ein Alkalimetallalkoholat ist.
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worin R R2, X und Z wi e oben definiert sind und Hal das glelche oder ein

oenernan EormT ) i b, e Ny

Kohl enst of f at omen bedeutet, in Gegenwart eines basischen 5
Kat al ysarevendiéaughensi eren gel assen wird. 7. Verfahren nach Anspruch 6,

wobei der basi sche Katal ysator ein Al kalinetallal koholat ist. 27 EP O
230 295 Rl Desvéanithcide 8-hikexgquinolomdserbweinuel repessahiss Pardd foomujeflli: nol onecar boxyl i que
representes par la formule (1): 5 R2 0 X COOR z

N R1LLs 15 dans laquelle R represents un atone d' hydrogbne ou un groups

al e conportant de 1 a 5 atones ge cgrbone, R represente un groups

al kyl e conportant de 1 & 5 atones fde cirbone R2 represente un atone

d' hydrogbne, un groups am no € P EeprGSente un atone
d'halogbne, et Z represents un -Iogbne ﬁ’groups pi perazi no, un
gr oups? N- net hyl pi p6razi no, un = 20 nmdt hyl pi pdrazi no, un groups

3- hydroxypyrrolidino ou un graoups rrolidino correspondant & la formule
suivante: R3 25 -N \>s ~~R4 (C@é)ﬁleggés
a .

R5 (dans | aquelle n est dgal represente un atone d' hydrogane
ou un ,groups al kyl e conportant de 1 a 5 atones de carbone, R4 represente un

atone d' hdeaﬂQQ&lﬁné)h' rémsaﬁ&amn%& d9hiBgihe ou un gQIERIRYIb Bbthporient 4e 4 2% AnRBRS de
carbone, 6V@RbAL IR PapRIIENtsS LD §rbiide Uiy \e8impdrtEnt e QUDS afdihels 8 Yarhe, U2 réﬁréb@ﬁe un
d' hal 0gAne, aidie HRycFdaRHel 5 BioBpelliiad BUTBN GrolReCHity XNBprestite Uil @b, ot Z
conportant rggésbnta uh abimanlogEhe C@l GIOUPe pipdraziay; Abl PRURCY-mEth@ibipétazirg! Gil§rbupe 3-
al koxyear bonéthyipipérazies uh gebuge Bsydmypdyedidiae bis uragroupk ippsolidino cbrraghdhdaniCinia dor@de un
‘aci 8¢’/ phar nmivedd i quenent acceptabl e de ceux-ci. tid4o 2. Agent
anti bacterien conprenant au noins un ddrive selon |la revendication 1 en
tant qu'ingrbdient actif. & Procede de prdparation des ddrivds de formule
(I') selon la revendication 1, dans Iaqgghbe R, Rl, R2 et X

25

N/_-
\__J\ R4
(CHgly~N’
30 RrS

{dans laquelle n est égal & 0 ou 1, R3 représente un atome d'hydrogéne ou un groupe alkyle
comportant de 1 & 5 atomes de carbone, R* représente un atome d'hydrogéne ou un groupe alkyle

85 comportant de 1 & 5 atomes de carbone, éventuellement substitué avec un groupe hydroxy ou un
atome d'halogéne, et R® représente un atome d'hydrogéne, un groupe alkyls comportant de 1 4 5
atomes de carbone, un groupe acyle ou un groupe alkoxycarbonyle), les hydrates ou les seis alcalins
ou d"addition avec un acide pharmaceutiquement acceptable de ceux-ci.

\'/40 2. Agent antibactérien comprenant au moins un dérivé selon la revendication 1 en tant qu'ingrédient actif.
3. Procédé de préparation des dérivés de formule (I) selon la revendication 1, dans laquelle R, R, R? et X
sont tels que définis dans la revendication 1, et Z représente Z' qui correspond a un groupe
pipérazino, un groupe N-méthylpipérazino, un groupe 3-méthylpipérazino, un groupe 3-hydroxypyrroli-
45 dino ou un groupe pyrrolidono de formuls telle que définie dans la revendication 1, les hydrates ou les

sels alcalin ou d'addition avec un acide pharmaceutiquement acceptable de ceux-ci, caractérisé en ce
qu'on condense un composé représenté par la formule générale (ll) :

R2 O

I (1)
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sont.tels que definis dans |a revendication 1, et Z repr6sent
correspond a un groups pi perazi no,Eplazgﬁggg)mN-mjt hyl pi pdr azi lﬂlumgwguﬂl““l
3- et hyl pi perazi no, un groups 3-hydroxypyrroli- 45 di no oU.

pyrrolidono de fornule tell que definie dans |a revendlcatlon 1, les

hydr at es ou dHams lsedlls RalRtalR3 et Y0 sontl telsdglietdétints eivdessusiret Yopiésenth ain ratmewl'ﬁat;pMBnt
accept abl e didertiauswoudiifiéreptdedGt eri sb en ce qu' on condense un conpose

reprdsent d pawec brg dminerreprésonjémpty kgl frmgip ggnérafelll) : 3 N COOR 50
X D G ndadardaras al ) Y s5 R10 z 28
0. 230 295281 d¥fs laquelle R RI, R2 et X sont tels que dMinis

CI essus, et Y represente un atorre ' hal ogbne i dentique ou dlfferent de X

avec une ami f@@s P@'ﬂﬁ"%g et tekaug 4ffin) ‘é'd?sé?‘ﬁ'rul e generale (Il ) 5

pr epar ap o '53 e § g‘gg:?.:‘ff:&ﬁ:é b Qg@% °”f,%‘;s°%5§ a"zi

laquel | 8 R, 3?5@ afiou d ,e,
1, et R repr&Js% g,o JOR-) %@&E ,for ra es ou aurs sets
alcalin ou d"a n avec un Cl arnaceuthuenent acceptable

caracteri s6 en ce qu on hydrol yse un conpos6 represente par la fornula
generalg (M: 15 R2 O R2 0 X

COCAl k zNM 20 1 125 dans
laquelle R, R2, X et Z sont t&s (i@O@AKessus, et Al k represente
un groupe al kyle conportant de 1 Hs de carbone. 5. Proced6 de
preparation des d6rives de form peton la reveffli cation 1, dans

|l aquel l2 R, Rl, R2 et X sont tels qua difinis dans |la revendication 1, et Z
repreesente Z3 correspondant a u ur%&{rrol i dino 30 de formule
definie dans |la revendication 1 (dans elle Rs, R4 et n sont tels que
definis dans |la revendication 1 et R5 repr65ente un atoma d' hydrogene) de

| hydr at |
R e EYL R oL Y
désacyl at i on® °"lﬁ’ﬁ"a&'t ?tg'ﬁ?e%e‘ﬁ %ar la fornula gdnerale (1) définie dans

l'a revendigcap) s 32 orrfilld 3604 & o fiSaaS Kodend R, pilred: QUPE
al Koxycar Borgpan: seHAlaueR ssca%fa o @erﬁfég ﬁa S VA
selon g r evﬁ'éqﬂrﬁﬁé bélie ﬁr}§ve ielle F@ et 1t sont tels que définis dans la

revendication 1 st RS représente un atome d'hydrogéne) de leurs hydrates ou de leurs sels alcalins ou
d'addition avec un acide pharmaceutiquement acceptable, caraciérisé en ce qu'on soumet & une
désacylation, un dérivé représenté par la formule générale (I) définie dans la revendication 1 dans
laquelle R® représente un groupe acyle ou un groupe alkoxycarbonyle.

6. Procédé de préparation des dérivds de formule (I) selon la revendication 1, dans laquelle R, R?, R2 et X
sont tels que définis dans la revendication 1, et Z représente Z' défini dans la revendication 3, de leurs
hydrates ou de leurs sels alcalins ou d'addition avec un acide pharmaceutiquement acceptable,
caractérisé en ce gu'on condense un composé représenté par la formule générale (IX) :

R O
X COOR
a5 | (IX)
yA N

o L

dans laquelle R, R2, X et Z sont tels que définis ci-dessus, et Hal représente un atome d'halogéne
identique ou différent de X, avec un alcool représenté par la formule générale (X) :

50

55 R-OH X

dans laquelle R' représente un groupe alkyle comportant de 1 3 5 atomes de carbone, en présence
d'un catalyseur basique.
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sont. tels qua dMinis dans la revendication 1, et Z represen
dans la revendication 3, de | eurgp 98¢ 845381 ou de |l eurs sels ”’@ﬁeu ull””m
d' additi on avec un aci de pharnmaceuti quenent acceptabl e, carac& res '
gu' on condense un conpos4 represent6 par la fornula g6nerale (1X): 40 R2 0
- X 7. Procédé selon lD@@ERJiSition 6, dans Igquél)le Extalydeun basioye st b elcdRlaterde méxl gealiz sont
tels qua definis ci-dessus, et Hal reprdsente un atone d' hal ogene identique
ou different de X, avec un alcool represente par la formula g~nerale (X):
R1- CH ( dans laquelle R represente un groupe al kyl e conport ant

% 5 atonmes de carbone, en presence d'un catal yseur basique. 29 EP O

295 B1 7. Procdd6 selon |a revendication 6, dans |oquel |e catal yseur
basi que est un alcoolate de netal alcalin. 5 10 15 20 25 30 35 45 50 55 30
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