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0 049 355 -2- Description The present invention relates to new 7-am no-| -
cycl opropyl - 4- oxo-1 ,-4-di hydr o- napht hgr pgongs§g- car boxyl i ¢ aci ds, processes
feor their prepgration and nedi caments, 5 in particular antibacteri al

aggptsj‘and'fe addptives. containing these conpounds. It has al ready been
di scl osed that 7-am no-| - -2 - '

et hyl - 4-oxo- 1, 4-di hydr o- napht hyri di ne-3-carboxylic acids have anti bacteri al
properties [ Emescdipeén Chem 12, 10 541-547 (1977)]. DE-Al 2,840,910,
EP-Al 0,004, 2 and EP-A 0, 014, 393 have di scl osed conpounds of sinilar

struc- ture, which al hehpresentainvieatioh alelatidsyitio/ ndw hamirwrlbeen
found that th ' -4- 0X0-

new _7-am-ng-|-cycl gpr | . as .
1. 4-di hydr o- nSFERERF ORI A5 T oRG o SRy ST G e S L e Frfar oy 1 ooy N
B . acids, procegises forhithieitr paepzeratiitorognd aredisyanen#syr ei n 20
R3 can be Bydgqg ' ' A eﬁ%gg&fl_' ' G QL or a
nitriIecanga%gdggfgggy?gga?ggggﬁggfggggéF’gro&ﬁ,%ﬁﬁJﬁ%é@ﬁggggﬁfgﬁ%itrogen
or C-H and AcapgagniagndhesentomReEsdsy be nitrogen, and 25 o
[ter-r I ﬁtnd E2 are 'gentli"l:ﬁ?a'asolra.l‘ii"efafd9lr Ealéterﬁ'ﬁéc@.ﬁfs%d S&il E‘%!Wf&nﬁ&ﬁi_l Wh'LIf)lI_ha L
strai ght-chai n _or_branche ._al ken r_al ki nyl_ radica I C s 1-
5 e bon at oRLAXATACRR So orapsiris rRR R SRR GRS
al koxy, al kyLHawEalp.haib!ac%rial proped}‘lﬁ]ésll[&lﬂﬂ' 10 Jr Mﬁﬂisl. \ﬁhém.lblz.?l car bon
atons In C K 7 LR NIt I, n X on group
Jatoms 1N gBChsAikKle 396731 e Y AP, HILAN FIdHEA Y
' EP-A 0,014,393 have disclosed compounds of similar struc-
ture, which also have an antibacterial activity. It has
now been found that the new 7-amino-l-cyclopropyl-i-oxo-
1,4-dihydro-napthtyridine~3-carboxylic acids of the
15 formula I :

o
. 'y 'l COOH
BN A | (1)
NN _
r%" JAN
in which
A can be nitrogen or CR3,
- wherein
20 -R3 can be hydrogen, nitro, halogen, preferably

fluorine or chlorine, or a nitrile,caboxamide (sic),
carboxyl or ester group, and .
B represents nitrogen or C-H, and A and B cannot
_ .. simultaneously be nitrogen, and '
25 R1 and R2 are identical or different an@d repre-
sent hydrogen or a straight-chain or branched
~alkyl, alkenyl or alkinyl radical which has 1 -
12 carbon atoms and can optionally be substituted
by hydroxyl groups, alkoxy, alkylmercapto or
30 dialkylamino groups with 1 - 3 carbon atoms in
each alkyl radical, the nitrile group and an
alkoxycarbonyl group with 1 - 5 carbon atoms in
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0 049 355 -3- the  alcohol part, @{9 iﬁr] and R2 further- nore
denot es' cycloal kyl \with 3 - 6 carooo at , or further, together wth the
At trogen atomwhi ch they substitute and, if appropriate, 5 a '
\agt er o--at om Xich ag, for exanple, oxygen _or sul phur, or NR4, forma
3-menbered to 7-nmenmbered ring which can”be nongsubstituted or poly-
substituted by al kyl the alldeoholgr payd wi tor 1R 6 a0 b&n atfamntherydr oxyl
‘groups, al koxy or al = 1 I i t_h - bon
group y e L@enotes hcﬁo%imgﬁrﬁ"bﬁs W Lhel cat

atons, an al koxycarbonyl group wt on atons in the alcohol part,

the nitrile group or 3Yo@SenPt r fgrdRerandag&ethel tdthohe gpssragen doubl e
bond, and 15 athofr Whichpriesnishbntdragen, 014 2 I agswsheratéd [ ai ght -

hai | kgl , alk I | ki nyl ' i_ch 1.-.6 b t d
opti onal 1§ be substi & PSS B i, SR Shr AOPo R R Oy
di al kyl am no group wisuiphur,3 ocalifon dcoms epF-nEmbered to Amembereldcal or
t he al koxycarbonyl ¢ gl on 4 | I [ part, or.

FIHR Mtle: cerl Tl AR e B

repre- sents a pheny ..group ptiona I'tuted in the
phenyl radical and h&sbgFifertedcdypedkatlony isdkenylaignmms bk t1 or an
optio- 25 - N@ bareehs eitfotst d NYERERy 10 g rARE NYa1 1880 P Ta Byl -

: : » po, i
(i azol 638 “benzot i BESPEBHECIETAR MR o et REFOTLIRAGES arfd
~al koxycar bonyl groupalfkioxdyciasbdtiyl group wifth dnad |4 carisin tatems bin apheny!
wth 1 -6 carbon at Ghe =3SRERT Fasit, e Hitiie idp Mk % sl 20 7
[err] alkyl- or phenyeddcsiompd cexdifsarthermoremassess ya 3kouble bond,
substituted am nosul ghgnyl radical, possible sub- .
15 R4 represents hjrdrdgen, or a branched or straight-
chain alkyl, alkenyl or aikinyl ‘group which has
1 - 6 carbon atoms and can optionally be substi-
tuted by hydroxyl, an alkoxy, alkylmercapto or
dialkylamino group with 1.- 3 carbon atoms per
20 alkyl radical or the alkoxycarbonyl group with
1 - 4 carbon atoms in the alcchol part, or repre-
sents a phenylalkyl group which is optionally sub-
" stituted in the phenyl radical and has up to 4
carbon atoms in the aliphatic part, or an optio-
25 . nally substituted phenyl or naphthyl group or a
' heterocyclic radical, such as, for example, a
pyridine, pyrimidine, thiazole or benzothiazole
- nucleus, or _ . o
RI+ furthermore denotes an alkoxycarbonyl group which is
30 optionally substituted by aphenyl radical and has
1 - 4 carbon atoms in the alcohol part, an
alkanoyl radical with 1 - 6 carbon atoms, a ben-
‘zoyl radical, an optienally substituted C1-C6-
alkyl- or phenylsulphonyl . radical or an optionally
35 - substituted aminosulphonyl radical, possible sub-
stituents of phenyl and naphthyl groups being halogen,
alkyl, alkoxy or alkylenemercapto groups with 1 - 3

%6
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stituents of phenyl and napht hyl groups bei ng hal ogen, alkyl, alkoxy or
al kyl enenercapto groups with | - 03049 35649 355 - 4- carbon atoms,
phenyl oxy, phenyl mercapto, .trifluoromethyl, nitro, nitrile or carboxylic
\ester groups With ly- 4 carbon atons -rr(+t-he al cohol part, and
pharmaceutical Iy usable salts thereof have a superior 5 antibacterial

. act Ih on ]Eo tf@rﬁntiﬁumwmppqathm ommmmé’nlm:yhpl ds.
It has furtherpore be u c 0XO0;
, 4- di hydr o- ﬁgp‘%yrrlud i% %gréo%&a%ﬁ)lz%ﬁ;%:%s %ﬁ&%ﬁ%%ﬁ% 1 arlé o%]{ 2 hed
when qui nol cmbams_mnc’du@cﬁ(l@wmhcp%tstpf t he forrrul all (R = H [err]
(1) 1n which, ;ﬁ%ﬁ&?«ﬁé %&B‘E@tsﬁms PREPEDS ﬁaﬁlexar sapagsars a
ony

hal ogen aton1or an I rou - car bgn
atoms, abe r%@%%%@%?%ﬁhﬁ%’é%o%ft? h'Eh?'Brﬁ:EIEhg kﬂﬁf”n qu:.nolone- and

(rrry 2/ Raﬁq@ﬁ&{,ﬁ@i&aﬁmjﬁylm abpderenti oned neaning. 20 It is
furthernore possible to react 7-hal ogeno-naphthy- riding-3-carboxylic acid

esters Il (R = al kyl3tvhas fyurthernopprbperafeund thatpyesense-4f an
aci d- bi ndi ngg rof¥ by 26x ol P! 4eE B PaLo~hE) Etﬂyfﬁﬂiﬁé-gﬁcai‘bbﬁvmic and

~then to hydrol yse the resulti [ an1no ridine-3 carboxyllc acid
esters undera%r{‘i%l ?Eet%%nﬁ‘?ﬂr@% R v f:lgl.ne when qu:Lno on
" 10 carboxylic acids of the formula II (R = H)

A | | (I1)

in which _
A and B have the abovementioned meaning and
X represents a halogen atom or an alkylsulphonyl
15 group with 1 - 4 carbon atoms,
are reacted with amines of the formula II

NH | (1I11)

in which . |
o R1 and Rz,have_the abovementioned meaning.

20 It is furthermore possible to react 7-halogeno-naphthy-
ridine-3-carboxylic acid esters II (R = alkyl) with III,
if eppropriate in the presence of an acid-binding agent,
such as, for example, triethylamine or pyridine, and then
to hydrolyse the resulting 7-amino-naphthyridine-3-

25 carboxylic acid esters under alkaline conditions to
give I,



0 049 355 5 If, for exanple, 7-chlaraq-I-cycl opropyl-4-oxo-
1,4-dihydro-|,6-naphthyridine-3-5h c acid and N-net hyl pi perazi ne ar ¢
~.used as reactants:in the reaction of Il with IIl, the course of the

{ &

J.eaction can Be repre- 5 sented by thé following equation: [err] [err]

[err] The starting ﬁ@ggqﬁggzg%égﬁfgD?;égéﬁgfégﬂ_égcig§r£8§igﬂiggoganner: 16

The starting substa 3
4- hal ogeno- fys4-iitey@ra-el poxydplethyridiseepscarbokylior anid awd which are

bstituted ' - 5 [t , | I | I nt
the monosubdi 1S G BiatR 200 3PY 808 BarabePtante B Yng RERoHISE) om i
15 the 4-poRfikh wethglElpl thedcoyrsacofinthe reactipn gaphbe repre-

“[err]-cyg opgé}pyé@nﬁ,}notmé o_pci,pﬂ',ﬁiﬁgig ﬁg-&féﬁgof the formula V, preferably

met hyl or ethyl esters, which are teadily accessible by reaction of
correspondi ng acrylic acid estegs with cycl opropyl ani ne. The
nmonosubstitution 20 produgks tBOOHOrnul a VI are converted into the
tetra- hydro-naphthyridiﬁ%f31 xylic acid gsters of the fornula VI1 by
Di eckmann cyclisation in ke kregdence of &2HN on~-CHse, seeh—asy for
exampl e, potassiumt-byjyl ale oN sodiun1hydri&e¥ The carboxylic ester of

the f.ormula VIII 0 049 355 § is obtained fromWVIl wi th brom ne or
sul phuryl chloride and tri et hy i ne or pyridine as the dehydrohal ogenati ng
agent, and the conpounds of the formula VIII can be saponified with an
alkali to give the carboxylic acids of 5 the formula Il [err] [err]
: . 0
' N::L)\I(coon '
/ | I\ .
CH,-N - N~ X - +{ CH; =N NH { x HC1
_/ N N/

'ZQS.

The starting compounds II can be prepared in the
following manner:
10 The starting substances used are, for example,
4-halogeno~-pyridine-3-carboxylic acid esters of the
- formula IV, which are substituted by X in the 6-position,
and these are 1érgely selectively into the monosubstitution
products of the formula VI around, the halogen atom in
15 the L4-positidn being replaced by the amine radical, with
B-cyclopropylamino-propionic acid esters of the formula .
V, preferably methyl or ethyl esters, which are readily
accessible by reaction offborresponding'acrylic acid
esters with cyclopropylamihe,  The monosubstitution
20 products of the formula VI are converted into the tetra-
hydro-naphthyridine-3-carboxylic acid esters of the
formula VII by Dieckmann cyclisation in the presence of
a strong base, such as, for example, potassium t-butylate
or sodium hydride, The carboxylic ester of the formula VIII



(1Vv) (V) (V') KOC(CH3 )3(%55rr] [err] Preferred possible @

diluents for the reaction Il - | areOeO#&n di oxane, tol uene,
' d&nethylfornaqLde 10 and di net hyl sul phoxi de. Aci d- bi ndi ng agents which
‘¢an be used ar preferably, al kali carhonates, al kali netal hydroxides or

tert.-organi c bases, such as, for exanple, trrethylanrne pyridine and the

li ke. The redst obmamanembmr VIICeithebramieR Wrl B phutsy]l Uddaud al
range.

[ e _reaction.i.s_carri ef ween about, 200 and
about 180 C, re gﬁkyl%gﬁﬁgeﬁr68§ &ﬂ&nfeﬁﬁ]%gﬁe%P driohelogenating ri ed
out under noagenhtpreandutbe bompalindsuwpderthenforande WﬂHHSMEﬁzIﬁSDECia||y 20
in the case. g I g t | 1.
general , g_ é%gﬂ?rfgﬁal gﬁ‘ﬂlarrgﬂ"gﬂkg?ﬁ tgmgggr%egﬁsq&r g%‘r%%?(\%@% e?t?d‘&s f'ﬂornd
about 100°baFBe °r9u®§9155§RpFeHerébeNbeBmeeﬁHﬂ.and 10 bars. In carrying
out the process - of amine, preferably 2 - 3 nol of anmine, are

enpl oyed per o] ar hQ§I|CCﬂQMﬁ5QDOR " New anti bacterial active
conpounds whi ch nj:;E:{nenblo speC|f|caIIy qgﬁ:hylanino-
[-p

7- benzyl - anrno- rolidi ggyﬂ¥rr-, -[err] perldlno- 7-
pi per azi no-, yHpilper no) %né é

7-(4-[err]- hydr yetylplperaz (srés X 4-1err] Efxroxy 10

propyl pi perazi no) - 4-f or ny|_pi per azi no) - % 84
hydroxyplperldlno)-IIU cl opr oAW1 4- oxo- 1, 4- d|h§ 1b-1, 6-

napht hyri di ne- 3- carboxylic acid and pharnaceutrcally acqa%%eégh aci d
addition salts or alkali netal salts of these conpourds | e 1

COOR

(VIII) L (vID

Preferred possible diluents for the reaction
II —> I are ethanol, dioxane, toluene, dimethylformamide
10 and dimethylsulphoxide. Acid-binding agents which can
‘be used are, preferably, alkali carbonates, alkali metal
hydroxides or tert -ofganlc bases, such as, for example
triethylamine, pyridine and the like, '
The reaction temperatures can be varied within a
15 substantial range. In general, the reaction is
carried out between about 20° and ‘about 180°C preferably
between 60° and 140°C. .
The reaction can be carried out under normal
‘pressure, but also under increased pressure, especially
20 in the case .of gaseous. and low-boiling amines of the
formula IIT, In general, the reaction is carried out
under pressures between about 1 and about 100 bars,

P
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7- (4- Met hyl pi perazi no)-I-cycl opropylO Ab §5 4- di hydr o-

1, 6- napht hyri di ne- 3- car boxylic acid (I l‘% = 4-nmet hyl - pi perazi no, . A=
B=CH). A suspen5| on.of 2.64 g of 7-chloro-I- cycl opropyl - 20

\4 oxo- 1, 4- di h¥dr o- Is 6- naphthyr|d| ne- 3= cArboxylic acid and 2.5 g of

N- net hyI pi p ]Ihgat ed to the boiling point under
reflux for %gae#él}fasﬂlr&r %j'?eﬁ%nf g*stl el off in vacuo, the residue is

di ssolved in 30 m &nlca\rmmg th‘@ the (progess, f11+ed emols aﬁdamﬁme
filtrate is th t r SO, Ay dr Dp &hlg:[ gr
pr eci pi taterﬁg%ﬁttere Offi-\%(t:ﬁ sﬁgt | onﬂéa{thd V\e/as e\feﬁcévater and et hanol .

It can be r &ERRA%HLLIG jaGdf § r om N- di net hyl f or mani de/ et hanol . 3.1 g (94%
of fhe thﬁfritlcm )Né%fﬁnfhbébf%?iﬁi[E%f&ﬁﬁr@é dsbﬁﬂlch may ge f

cycl opropyl - 4- gx0- na yLidi - _gcarboxylic acid o

nel ti ng poi rﬂertqér éd( %%ﬁﬁ?s‘?eg]f ?lydr aPes oééfé?%x “Exanpl es

2 to 10 The mrt@xyl?-@mmdﬂn@ammahno—yve'?ep’o‘lseni)danoe_d By a

The Fabel || BITT H raé.“fé‘é At fherar i) ? o cgméﬁ?ﬂp#ﬁ fae *

fo
descri pti on. z:.nob— p4s( QSQ-IFXQ-F‘QXYGEYémPeRaZiHO -(si {4— Y-hyqroxye

Decomoad'%éﬂﬂﬂ%_?ramno =4 7- 4—formy1% eraz:.no)— or 7-(490| nt (O
2 r] é Lorl de) N
CH  frsrdexypiperi @.—cmclopromrl- o o- ro-lﬁgrr]

297 5 Pﬁaphthym.d.n@*}—carboxﬂﬂ@-ﬂ@ﬂ%d pharmaBéﬁtﬁcally N

a earec{c]ﬁptable acid 3%%13(%%# :chgga%%ﬁzgéltgl sal‘fcgl of

these compounds,
15 _E ample 1 _ ,
7-(4—Methylpiperazino)-l-byclOpropy1-4-oxo-l,4—dihydrb-
1,6-naphthyridine-3-carboxylic acid (I, R*R2N = 4-methyl-
piperazino, A=N, B=CH),
A suspension of 2.64 g of 7-chloro—1-cyclopropyl-

20 4-oxo-1,4~dihydro-1,6-naphthyridine-3-carboxylic acid
and 2.5 g of N-methylpiperazine in 30 ml of ethanol is
heated to the boiling point under reflux for 16 hours,
The diluent is distilled off in vacuo, the residue is
dissolved in 30 ml of 1 N NaOH, the solution is filtered

25 and the filtrate is acidified with 10% strength hydro-
chloric acid, The precipitate.is filtered off with suctionand-
washed with water and ethanol. It can be recrystal-
lised from N-dimethylformamide/ethanol. 3.1 g (94%
of the theoretical yield) of 7-(4-methylpiperazino)-1-

30 'cycldpropyl—h-oxo—l,4—dihydro-1,6-naphthyridine-3—
carboxylic acid of melting point 326°C (decomposition)
(hydrochloride) are obtained,

Examples 2 to 10
The carboxylic acids of Examples 2 to 10 were

'35 obtained by a procedure analogous to that in Example 1.
They are summarised in Table 1, The labelling of
the radicals R1 and R2 relate to the formula I of the
description,




.

8 N CH -[err]- 300 CHO 10 9 N --
CH -[err] 302 10 N 0.049 3% -[err]- . 279 H 3
A CF T . CH -[err] - 256 306 (hydrochloride) 12

CH : "N ® e -lLerr]- - 239 CH3 13 CH N

-[err]- Tabl 2/7 H15 14 CF CH -[err]- - 249
[err] 151apble dr CH [err]- 323 H 16

C- CN N -[err]- 335 (hydrochloride) _17 lerr]- CN
N E-’lﬁg@go] A F95( hydr ochl oriRgIe) [err] 18 De?emaggltlon N
lerr]- P . 290 20 19 CF [err]-Point ("Cl3pe
(hydrochTorrde) [err] U0 U049 355 _ -9-

— S L s
7-chl oro-3 - cycl omr opyl - 4- oxoehl, 4- di hydr@rlNecH ht hyri di msﬂﬁﬂm :
acid used as the starting nmateri al can(begzgr@epg?gd in a nulti-stage dride)
reacti on 3equencl, for exanpCH start i agCHMCH R —€i chl or 0285 nicotinic-acid
nmet hyl ester, which is known &Recu,eil Trav. chim Pays-bas. 69, 687 (1950).
- 1)2  46-chl olMo- 4- (N-' 2- nEBhoxycar bdFHREHKGHINCy cl 0- 297

propyl - am no- pyrj.di ne- 3-carbgxylic-acid %J[ ster (VI, R=nethyl, X =
chlori ne{13 10 N A m xtﬁﬁe of 28._6Cg&£#1 %ﬁi’é"—‘cycl opr’dPy! ani no- :
propi oni cgaci d ngt hyl ester égngl g QI(Ct}{zjzfle(tdszim ne is rﬁ?i_@lﬁdﬁiﬁ%ride)

dropwi se to a solution of 41. of 4, 6-
CH,CH,0H
7 N | CH —(CH),N(CHy),— 306 (hydrochloride)
(CH)O0H |
8 N CH | —(CH),N(CH),— 300
| CHO
10 9 N CH — CH;—CH—(CHp— 02
Y
10 N . CH —(CH),CH(CH)— 279
| o
11 CF CH -—(CH;),;-{’(CHZ),— 256
_ . 306 (hydrochloride)
12 CH N —(CH)N(CH),— S |
CH,
13 CH N —(CH,_),;II(CHz),— 277
15 14 . CF c CH —(CH),N(CH,),— 249
CH,
15 CF  CH —(CH)— 323
16 C—CN ) : —(caz),g(cm),- 335 (hydrochloride)
17 c—CN N | —(CHAN(CHY,— 295 (hydrochloride)
. CH,
18 C—CN N —(CH)— . 290
20 19 CF CH —~(CHLN(CH),— 306 (hydrochloride)

C,H;
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di chl oro- pyri di ne- 3-car boxylic aci éh% ester in 150 m of tol uene at '1(2}
- [err], whilst coaling with ice 1 49d ?irring The ice-bath is

renoved and the mxture is stirred at roomtenperature for 1/2 hour and
Apeated to the %oi | i §9 poi nt under reflux for 6 hours. The resulting
suspension is washed with water and dried with [err] and the solvent is

distilled off in vacHse ¥chi@np-gi-aMe AHTRARY lecmpotard Al éremt, &rs a

brown oi . Thgarhvheeleas e %%Mleseed:iéb naldydtHstPig used as a
react ant was prepared as fol | ows: &aﬁhly distilled pethyl acrylate

whi ch has be8&%e3d] [b@rﬂrqpér% W THR8L JHFM 25  whi ch
has been coolsedueticeb0Foxrt @xdnyld stirtihg ffor Vi) @-mmylmne in 150 m

o e e R SR B, S sy H&e;gr b e LT ea ot
i n_vacuo andTries - edilstue Rays-res f 168t i6B7- (1850} od. -95 g of
PP AL @@f}%&#orglﬁa@c—%@%ﬁ‘% R f@?ﬁa‘f’&@ fé%rahydro-
1, 6- napht hyr mowlswr raqm |medi ,
chI ori ne) 37 R = me’iﬁz ofxq@ﬂ&vﬁ{goro 4- (N- 2- et hoxycar bonyl
Tethyl iﬁ"l"ﬁiipéll DRISEFIRE 540 25 - i€ i DR ARA CRIAEB IR 23 g of
pot assium t - Wmﬁcaramﬂmmaﬂryyjacthawr vémd Ql%uailtmethﬂmmawse i s
la(ra]:at aggezt a’?%ecé‘u re sep?g”gltsegl Iéﬁll%c}ijﬁﬂ ?#uﬂ?bn ég&\gva heI:I Zg\gﬁer
with water agd mam-\nytmqmeﬂ}eqﬁrhcwm m\vedurse‘élwl ppEEenfini n vacuo.
After rlgcrystlyg g&atdiorwh@ﬂéﬂﬂw%)' 3P0, Qi CEEPLIESIEEn ofcgel ting
poi nt ?.5 gnd stirr%:l.%gt aineq The ice-bath is removed and the mixture ’
' is stirred at room temperature for 1/2 hour and heated
to the boiling point under reflux for 6 hours. The ~
resulting suspension is washed with water and dried
vith NaZSO4 and .the solvent is distilled off in wvacuo.
20 59 g of the title compound are obtained as a brown oil.
The B-cyclopropylaminopr'opionic acid methyl
ester used as a reactant was prepared as follows: '
86 g of freshly distilled methyl acrylate which

has been cooled to -60°C is added dropwise to a solution,

25 which has been cooled to -60°C to -70°C, of 57 g of
' cyclopropylamine in 150 ml of ethanol in the course of

about 3 hours. The mixture is then allowed to rise

slowly to room temperature ov_ernight,' the solvent is

dist;lled off in vacuo and the residue is then fractiona~

30 ted. 95 g of B-cyclopropylamino-propionic acid methyl
ester pass over at 84 - 86°C/22 mm Hg: _
2) 7-Chloro-l-cyclopropyl-4-oxo-1,2,3, 4~tetrahydro-

l,6-naph1:hyridine-3—carboxy:l_ic acid methyl ester (VII,
R = methyl, X = chlorine).

35 59 g of crude 6-—chloro-l|—(N—Z-methoxycarbonyl—
ethyl-N-cyclopropyl)-amino-pyridine-3-carboxylic acid



. I

10 3) 7-Chl oro-1-cycl opropyl 0 di hydro-1, 6- :
napht hyri di ne- 3-carboxylic acid meton)g )é S%Seﬁ' (VI1l, R = nethyl, X = 31
. ghlorine): 9. 8" g of the tetrahydronaphthyridine-3- carboxylic acid meth
wester prepare@ accogdi ng to 2) 15 weLey Lssolved in 200 mM of nethyl ene
chloride, and a solution of 5.9 g of bromne in 40 m of [err]was rapidly
added dr opwi @@tbyllgstemace AisEoLvedolnngall #R iofe anliydnaud ure is then

stirred at %ngeﬁer anaueshgr o£0p61tatstss&m %-%uerfyltaFUeetaJisé FEPIAeF e added

and the ice-b ] xtyre |s sybs q entl irred
for 3 hours, aaégﬁedwhﬁié %%P-Hr\%ﬁger aﬂ’g‘ F*lé‘g: ;I.le,fgc %&‘{/ent i s
gl sti Ihl F? of bven ndtep, aao ghefr g&adlie.ll acleemcyslcaJdl mﬂd ]Iomlml of

i met hy

7-chl or o-$- "@%gg g%g %h% gp%?&r oaﬁgpﬁteﬁ’%a&"er?e- -t%]be tf? u‘aerrif)oxyl iC
aci d nmet hyl &elwtiofh sl waﬁgegoagalmmth?wet(ed‘e@@ﬁp@b’med)mme obt ai ned.
4) 7- Chizar I 0 X@gl r O

napht hyri di niéla 80 %ﬁ& %P(E: gé:lgé{l@ 1s s‘brﬁb@é‘a o g.n "c?ﬁ“x = chl qQrine):

30 Af§§PuFF§ﬁY§Fa§1¥Sétépnp&ré@s mmmlox 1 & P ddercanbamt er
is added to @#t85 Bfohethe sp@&n&r apsr ed 18570 direg dvtadned, The nixture

heat t - C 0 | t | t
sol U LIER (B terza%ﬁoraonn%ﬁéepspwé St g s L 0o
aceti ¢ aci d. naprphgridinet-sbirborytdef twich medhylt iemteme(SFEIL WR k= wat er

and dried ov I gm_c iy} a. 0 049 355 vacuum dryi ng cabi net.
20 g of pureﬁétﬁﬁ#‘ 5{ Qhﬁp&‘g_ﬁe)

propyl - 4- oxo- 1, 4- di h9d808106' ﬁ%hmﬁwyﬂé‘@a@é}mmwﬁ of melting
point 226 - 332‘9&9‘1?00%%”5@% Q%%efru r‘%?' SPRIE R/ dd ey the

conpounds_5 accor ntion ave utstandl n t1 mcyobi al
properti£2. Y”ﬁrﬁaai‘-ts Gil?IPd t’-ﬁe%oﬁa@é ofhmedp %'dt‘f and ‘&

solution of 5.9 g of bromine in 40 ml of CH2012waS'rap1d1y
added dropwise at 10 - 15 C whilst cooling with ice.
The mixture is then -stirred at ~10°C for a further 10
minutes, 8 g of triethylamine are added and the ice-bath
20 is removed, The ‘mixture is subsequently stirred for
3 hours, washed twice with water and dried with Na,S0,,
the solvent is distilled off in vacuo and the residue
is recrystallised from dimethylformamide/ethanocl, 8.8 g
- of 7-chloro-l-cyclopropyl-4~oxo-1,4-dihydro-naphthyridine-
25 3-carboxylic acid methyl ester of melting p01nt 272° -
- 274°C (decomposition) are obtained,
4) 7-Chloro-l-cyclopropyl-4-oxo-1,4-dihydro-1,6-
naphthyridine-3-carboxylic acid (II, R = H, A = N, B = CH,
X = chlorine):
30 A solution of 5.7 g of potassium hydrox1de in
300 m1 of water is added to 27.85 g of the ester prepared
according to 3). The mixture is heated to 85 - 95°C
for 30 minutes, whilst stirring, and the resulting solu-
tion is filtered at room temperature and acidified with
35 glacial acetic acid., The precipitate is filtered off with suc-
tion, washed with water and dried over calcium chloride in a



: ; ]
and bacteri ci dal actlon agalnst C?gngﬁgigégve bacteria, such as
St aphyl ococci and Streptococci, gative 10 bacteria, such as
~ Escherichia, Proteus, P[ovidenC|a Enter- obacter, Klebsiella, Sal nonella
{xand Pseudoron®s. Thg i nproved antibacLeg&aL action of the new conpounds
according to the inyention | artlcula clear

in
conpar ed wi t HaoUPmyEry3Rgo £E é Wlo- 5- ox@ SEBQﬁ @:égioro‘l'cyéio-
pyrido[ 2, 3- dppw vmdke&oﬁiiar—h@nyam-a Ednbpwmmltﬂlmea@-éakbvxﬂi& known

[COHSFFS?X!CG%E¥85 SrRbitinrBoiRth 2R/ G2roR &Y RBRed 7 Vol e 2.

Chenot her apeut i ka (Cﬂi&nhaben‘.‘ap‘df.herms):'ﬁ Velelna@oﬁhudm‘madteame Zibnmmd;ﬁ' 568] ,
proved togbe, Jper i.ar Walete]
Escherichla Cé?&rﬁ%ﬂgtggsthﬁl ES|8F?QQ h% seu onnnasQE¥he |%%?ove&jbroad

antlbacterlapraﬁﬁr¢1?§ of the conmpounds according to the invention enable
themto be 25 used ainaﬁhb‘ticﬁiﬁﬁou%ﬁ% ?Ja el N fwwa RGO Ml

t di,c bot h t df
e e bac e dal pedibn sbednsh Shabeneitivy Baka,and for
t he Frlnary BuahtasTBeaphyg@updslafmdrGWm@ﬂtmddmeylnanlenamxnegamwmarnDre
30 al so use ee Lt mo
feed uti iﬁsaﬁsgﬁ’g?‘ﬁgl’l \%@g 8% ﬁ:%%g r@ % %’53% Icul ar 0%[}'(11Erhnq.'rlde’amrﬁlrg%élm
ani mal s for phacserpgKlvhsigdiaye Sedmm&ﬁd& and Hsewdamsmasblye lmproved
adni ni steredy ttibge%e}gsg aReigh bie thel %wnao\e@bﬁhds?»éccordmg Hee thleesent

i nvention fU[ refre to agent s ich ¢ ntal the n npounds
accordi ng t orRKERT108 B§9P§§ CY%agiﬂvgﬁPPSnln ag N&%C%hclude
exanpl e, feedomparedt waths z-iampebamnbcekebhynaﬁdroxo-\mlaumwm

O e Bk AEE S A3 I S RBgr e auBdaty a2l Toplpaiiidd on 1o the
. acid") or the known compound l-ethyl-7-methyl-1l,8-
naphthyrid-4-one-3-carboxylic acid ["nalidixic acid";
Ehrhart/Ruschig, Arzneimittel (Medicaments), Volume 2:
Chemotherapeutika (Chemotherapeutics), Verlag Chemie 1968,
20 page 1,568], proved to be far superior in vitro and in
vivo on Staphylococci, Escherichia coli, Proteus,
Klebsiella and Pseudomonas, o
The imbroved broad antibacterial activity of the
compounds according to the invention enable them to be
25 used as active compounds both in human medicine and in
“veterinary medicine, in which they can be used both for
preventing and for the treatment of systemic or local
bacterial infections, in particular of the urinary tract.
The compounds accordlng to the invention can furthermore
30 also be used as feed additives for promoting growth and
- for improving feed utilisation in livestock husbandry,
in particular in the rearing of animals for fattening.
The active compounds are then preferably administered
via the feed and/or the drinking water.

35 . The present in#ention furthermore relates to
agents which contain the new compounds according to the



T .
5 formul ati ons. The invention prefﬁ §2§y3§§lates to anti bacteri- ally
active agents which contain conpourd e for- mula I. The inventi
,.partlcularly preferably relates to those antibacterially active agents
i ch contai n%0 cogpounds of the formul& + or alkali netal salts or

al kal i ne earagygﬁ I salts @% é&nical

fornmul ati ons™accor |ng tOt elnv EIOI’] coatalri'non tOXIé‘iI

phar maceut i c glonge Sq & @ﬂ@ﬁﬁiOQK1hﬂﬁhaﬂdﬂYﬂ(WhﬂﬁhJganmﬂl%wnpounds
according tocbh%al‘hve'&ts' 9% cust gph%&'ﬁmﬁfé‘tdzﬁfldﬂ PPl G Lped P' ents
are, for exa e f|| iﬁf egth d bi nde tants, so| utjon
retarders, a 3$%ﬁ QQﬁéw magetical
Iubricant§ wbrmhleaﬂomave a solid, sent solid or I|qU|d 20 consi st ency.
Such pharnaceutlcall Ui, XCl the er ..slabl ets,
dr agees, capsul es, % E@?ﬁﬁﬁ1 IB?%%%%gﬁﬁpﬁkgé? ; %ﬁﬁ%? 1Si ons
~and emul si onallwaameveoememm whighl sormeammomwnm oibdmmﬁozand 25
Sprays ooy PRUIRNLONCd AheushRIALPIALTCAEAY di es
no

These formul atTons "are prepare met ho t he cusfg%ary manner,

for exanple B iHRSEy %ﬁ@@\ﬁ%‘éﬁ ESTRIOE RESNST IHFR FarEiBvent i on
Wi th t he 1US CRERIOYH@LC il epes mﬁm@dm ot kaliThe 6l i3 69 eonpound

should be Preiglispg Cac@haplaeUg darmle trons 11sted IR o
- by weight, of the t otA® irs m:srbamaftye p&w@um&ﬂewﬁnéﬁdmﬁaﬂ@r&sr '
T oPSERER, Y ShoheRI R o R ORI sl = 0
concentrat|oﬁbaﬁmgpﬁptﬂ@aéﬁya@&1t§hlﬁ|Qﬁ$lplents in addition to the
15 new compounds according to the invention, Such pharma-
ceutically suitable excipients are, for example, fillers
- and extenders, binders, humectants, solution retarders,
absorption accelerators, wetting agents, adsorbents or
lubricants, which can have a solid, semi-solid or liquid
20 consistency.  Such pharmaceutically suitable excipients
are known to the expert.

Tablets, dragees, capsules, pills, granules,
suppositories,'solutions, suspensions and emulsions,
pastes, ointments, gels, creams, lotions, powders and

25 sprays may be mentioned as preferred pharmaceutical for-
mulations. These formulations are prepared by known
methods in the customary manner, for example by mixing
the new active compound according to the invention with
the customary excipients and additives. = The active

30 compoﬁnd should be present in the pharmaceutical formula-
tions listed in a concentration of about 0.1 to 99.5%
by weight, preferably about 0.5 to 95% by weight, of the

. total mixture.

‘The provision of new bactericides for combatlng

35 bacteria which are resistant to known bactericides is an
enrichment of the state of the art,




Compounds from i pem d] Nal i di xi ¢ Exanple 1
Example 11 acid acidgEgéﬁepﬁghla coli T7

~ 0,25 . [err]= . 2 15 455/ 7

q128 - % 10y 128 - 13 256 103400 0, 25
. 2 Sal nonell a 683 0,5 2

4 Klebsiella 63 1 2 4
Pseudononas 7167 8 0,5 16 64 10
Pr ot eus 82 nlmum inhibitpry concentrations mcg/ml injan agar dilutign

*) Denl ey int inoculation nethod 0 049 355 * Patent Clains 1.
7- Am no- | - cycl opr opy hydr o naphthy r arb |51 ds
of the general form OéPBgB : §£SFgrr]E§ whigh E%%#?ﬁ%ntzggfdgﬁTg

[err] where
chl orine, gﬁhékﬁu&ﬁﬂ|e carboxanlde carboxyl or ester group, and B
represents nitrogen or CGH, and A and B cannot sinmultaneously be nitrogen,
and [err] ahtd [err] are i dent %4l or dif&8#ENt and rebre- sent hylrogen or
a str i ght &g[?l n or branched fbl kyl, al ken){ or al ki qg%/ radi cal ch has 1
- ar bon ons and can opt onaIIy be suBstituted hydroxyl groups
alkoxy, al kiphqgpr capt o or di al kydsam no groups with 1 -43 carbon atgns in
each al kyl radical, the nitrile group, an al koxy-

Salmonella 683 0.5 ' 2 4
Klebsiella 63 | 1 | 2 4
Pseudomonas 7167 8 0.5 186 64
10 Proteus 8228 2 4 8

*)Denley multipoint inoculation method



%arbohél %rouF mihh 1 - 4dcar?on a&iiﬁé%ﬂ¥%$e i't 3 alcoholu_pa[f,
an urt hgrmor e denot es Wi {00 ~at ons,
-or.-further,. foge.teher with the nitrogen atom Whl”""mm"“mﬁm,mllt e and,

Lappropri ate, & het
err], forma 3-ne
pol y- substi

an 0 04

o-al om .such as, #oldexanple, *oxygeh ot sul phur, or

57

ered to 7-nenbered ring which can be nonosubstituted or

| or al kenyl groups with 1 - 6 carbon atons,

hydroxyl groups, al k’P-XXmQﬁoﬁikéi&claﬁf'égglﬁlﬂbﬁapi,WLHH‘.hi*dro?tn&ﬁhQﬁ@-at ons,

9 355, * . . koxycar bonyl group.with 1 - 4-
car bon atonﬁrfil?ﬁé3é?%ﬁh8Fth?t?c%ﬁﬁ ﬂ't%h?egéPSH o¥°ggﬁﬁ@n}l_radical and
can furthernore possess a double bond, and R represents hydrogen, or a
branched or . straight- chain alkyl, alkenyb or al kinyl group which has

carbon atons and can optionally be substig tuted by hydroxyl, an al koxy,
al kyl mercapto or dial kyl am no grou &ooH bon atons per al kyl
radi cal or the al koxycarbony with 1

part, or repre- sents a phen

ich is optionally

%OYU

a

in the phenyl radical and has u o 4 carfjon-atons in the aliphatic part,
or an optio- nally substitut§@~phenyl or phl thyl group or a hetéerocyclic
radi cal, such as, for exanple, a pyridi né&=pyrim.dine, thiazole or

benzot hi azol e nucl eus, or R furthernore denotes an al koxycarbonyl group
‘which is optimréihighsubstituted by a phenyl radical and has 1 - 4 carbon

atoms in the al cohol ppagh. h8Nnitrogen or CRO

wherein

R can be hydrogen, nitro, halogen, preferably
fluorine or chlorine, or a nitrile, carboxamide,
carboxyl or ester group, and

B represents nitrogen or C-H, and A and B cannot
simultaneously be nitrogen, and '
Rl and R2 are identical or different and repre-
sent hydrogen or a straight-chain or branched
alkyl, alkenyl or alkinyl radical which has 1 -
12 carbon atoms and can optionally be substituted
by hydroxyl groups, alkoxy, alkylmercapto or
dialkylamino groups with 1 - 3 carbon atoms in
each aikyl radical, the nitrile group, an alkoxy-
carbonyl group with 1 - 4 carbon atoms in the
alcohol part, or R' and R? furthermore
denotes cycloalkyl with 3 - 6 carbon atoms,
or further, together with +the nitrogen

atom which they substitute and, if appropriate,
a hetero-atom, such as, for example, oxygen or
sulphur, or NRA, form a 3-membered to 7-membered
ring which can be monosubstituted or poly-
substituted by alkyl or alkenyl groups with 1 -

6 carbon atoms, hydroxyl groups, alkoxy or alkyl-
mercapto groups with 1 - 3 carbon atoms, an

6

4 carbon atons inghe al coho
b- stituted



. optional ly substi t.uted am nosul phonyl radical, poss

al kanoyl radical with 1 - 6 carbon atoms a_ben- zoiﬁ r adi
|

optionally substituted [er r] al kyl - o@h?héﬁ?l sul pho ﬂl\lﬂﬂ“ llﬂ!‘lﬂl‘t f
S)

henyl -and ‘nafht hyl e gr oups bei ng hal 0geRs al kyI al koxy or al kyI enener capt o
hg'roups with 1 - 3 carbon atons, phenyloxy phenylnercapto, trifluoronethyl,
nitro., nitrile or c&EORIC W&mmﬁhﬁr#@&ﬁ%m@mnnthe

al cohol part, and ph%@@qml barisaki %ﬁlﬁﬁféwgﬁﬁp or a phenyl
6- Fl uor o- 7- pi per azi no- .- cycl opr opyl -’4- oxo- 1
di hydr o- qui nol i ne- 3- & 310, S yrthermore possess a double bond,

7- (4- Met hyl pi perazi ngnd - cycl opropyl 4- oxo-1, 4-

7P per azi po- 1 cyel ofiof % D e e

7- Pi perazino-1l-cyclo
aci d. 5. 7-(4- a‘llkwllpl péﬂ@nyﬂo)oﬂ -2Qydlmydr @gndupt-wixkioh hds 49355 5
16- 4-di hydro- napht hyrid -

7- (4- For nyl pi per azi ng)-l %Q%a]%g%?l{)%%)bﬂf 0XO0- f%i;%ptlonally be substi

di hydr o- napht hyri di ndudegda Wdlr@’%fd-l,d ary alkoxy prajdesiqenaente or
preparation of 7-am @gahi§uehino group with 1 - 3 carbon atoms per

Pormla 1 1n Giaim 2‘%’( T ﬁch[enaaﬁr%assy A o g W boxyl o
aci ds of the general 1f er dulcarblon( BtidmsOdR (the) alrcolstb]clpd‘rﬁﬁcbﬁ ﬂ'@aﬂe-t he
op o5 oD, Bt SRR gl IS, P oA it Pon
formula |11 stituted in the phenyl radical and has up to 4
carbon atoms in the aliphatic part, or an optio-
nally substituted phenyl or naphthyl group or a
heterocyclic radical, such as, for example, a
pyridine, pyrimidine, thiazole or benzothiazole
nucleus, or
Rl“ furthermore denotes an alkoxycarbonyl group which is
optionally substituted by a phenyl radical and has
1l - 4 carbon atoms in the alcohol part, an
alkanoyl radical with 1 - 6 carbon atoms, a ben-
zoyl radical, an optionally substituted C1-C6-
alkyl- or rhenylsulphonyl radical or an optionally
substituted aminosulphonyl radical, possible sub-
stituents of phenyl and naphthyl groups being halogen,
. alkyl, alkoxy or alkylenemercapto groups with 1 - 3

carbon atoms, phenyloxy, phenylmercapto, trifluoromethyl,
nitro, nitrile or carboxylic ester groups with 1 -

L carbon atoms in the alcohol part,
and pharmaceutically'usab1e sa1ts thereof,
2. 6-Fluoro-7-piperazino-1-cyclopropyl-/-oxo=1, 4~
dihydro-quinoline-3-carboxylic acid,
3. 7~ (4-Methylpiperazino)~l~cyclopropyl-4-oxo-1, 4~
dihydro-naphthyridine-3-carboxylic acid,
Le 7-Piperazino-l—cyclopropyl—4—0Xo—1,4—dihydro—
naphthyridine-3-carboxylic acid. '

5. 7-(4-Hydroxyethylpiperazino) ~1-cyclopropyl-4~oxo-




RI\ NH ) rr] in mh e thé 29
abovenenti oned neani ng, or (b) ' 7- } (b%é) ﬁéﬁgnapht hyrii m.l@ aci
esters of the geneyal fornula Il (R=al kyl) are react the
.general -fornul® 111, if  appropriate inm q&p-presence of an aci d- bi ndi ng
7gent such afﬁyfqr %gple rle%gxég ? erldlne, aﬂddthf rezulthng
am no- naphts ALty y ro yse under
al kal i ne congitions Iwgﬁ %Q% cha r§ﬁ§,
contain 7- angﬁo I-cy38é ropy % Qﬁiﬁ}hhdr S%L r|d|ne 3- carboxyllc
aci ds accor didAgyes thyrg dine-3-peshexy aid preparation of -
anti bacteri al, agents SPQ 0
049 355 oxo- ?4 di hygfgr&%f%nﬁfﬂfr ﬁ%ﬂ% é’q‘f&’g?aowac?%l%% '@b cy‘lr?g to Claim
é grg gixed @E@@mhﬁﬁﬂnxqmiyhaﬁﬂhyqnumnﬂphﬁhyrldxnajﬁﬁnanbnxxixwm|plents.
49 355 - Y %ﬁ%@ #éﬁ?
7- Am no- I-cygﬁgprop§$qﬁﬁp§£ﬁl di ro- napﬁgﬁyrl eﬁlfB%Eﬁﬁﬁﬁﬁgﬂﬁiﬁgdei

al i genei nen E& @Y 0 [err] [err] [err] in welcher A Stickstoff oder CR3

sein kann, wghg Ei%p\ﬁéaﬁﬁrﬁdﬁéqwaﬁﬁbxmd)md@wrwtg&émoder
Chl or,
formula IT (R=H)

(11)

in which
A and B have the abovementioned meaning and
X represents a halogen atom or an alkylsulphonyl
group with 1 - 4 carbon atoms,

are reacted with amines of the general formula IIT

RY
NH : (I1I1)
RZ./’
in which _ _
R; and R2 have the abovementioned meaning,
or _
(b) 7-halogeno-naphthyridone-3-carboxylic acid esters
 of the general formula II (R=alkyl) are reacted with
amines of the general formula III, if appropriate in the
presence of an acid-binding agent, such as, for example,
triethylamine or pyridine, and the resulting 7-amino-
naphthyridine-3~-carboxylic acid esters are then hydrolysed
under alkaline conditions. _
8. Medicaments, characterised in that they contain
7-amino-1-cyclopropyl-4-oxo-1,4-dihydro-naphthyridine-3-
carboxylic acids according to Claim 1,
. Process for the preparation of antibacterial
agénts, characterised in that 7-amino-l-cyclopropyl-4-



. B

oder eine Nitril-, Carbonam d-, Carboxyl - Est kann und. (B Ko
Stickstoff oder C-H darstelit und AQN%“% %idfht m’mﬂ"\ﬂmtoff U

.sein konnen sowi e R und .R2gl ei ch oder verschleden sun rstoff,
»e&hen ver zwei gten oder unverzmelgten Al -. Al kenyl - oder Alklnylrest m t
-12 Kohl enst of f at omen st ehen. der gegébenenfal | s durch Hydroxyl gruppen,

Al koxy-, Al k PeerlodGdhysira-nanh r'alréﬁ!ﬁ Fyiic . acidn| eeRePAingo.
men in jedemyy leplaigsty, a(i'lee miixdd lwit3PVirferet NehdM oyt rgloavhadduppe mt 1

-4 Kohlenstoff omen | Al kohqi tei | _substituiert sein kann, terner

Cycl oal kyl ni%& y%ﬁ%ﬂﬁ SPICHRHSRESS bedeut et und wei terhin genei nsam ni t
dem Stickstoffatom das sie substituieren und gegebenenfalls einem
Hetercatomw e z. B. Sauerstoff, Schwefel oder NR4 einen 3-7-gliedrigen
Aing bilden, der ein- oder mehrfach durch Al kyl- oder Al kenyl gruppen mt 1
-6 ‘Kohi enstof fatorren, Hydroxyl-, A koxy- und A kyl mercaptogruppen mt 1-3
KcFhi enst of f at onen, eic:e Al koxycarboni',r me r.it 1-4 Kohl enstorfatonen

imAl koholteil, die N,:r g uppe sow;, ;e einen Phenrylrist luntitJr se.i karn

und ferrer gine Doppel bi ndung besitzen kann und R Wasserstoff. eine

verzwei gt e oder unverzwei gta Al kyl-, Al kenyl- order Al kinvgruppe mt 1-6

t | -6 Kohienstoffatomen, die gegabenenfal s dur-h H .drcx-vi. & k- X

AIkyInarcaptor- nogr! noe mt 1-3 Kohl eratoifatonen fuir eanen Al kcar bon

ruppe : t Kohlenstoffatonen im A koh .tail substituiert sein kafrin, elne
" %qeoeser.fails irn Phenvirfat S. c- stitu-srte Phenyial kyl gruppe rnit bis

zu 4 Kohl-ensoflatornmen imaiip ati5cl3er Toil, 30wl e sine gegetenenfalls

substitui erte Phenyl - oder Naphthyl gruppe oder ein heterocyclischer Pest
wi e bei spl ehswei se einen Pyridin-, Pyrimdin-, Thiazol- oder .

Benr zhi azoi kern darsteilt, ferner eine *gegebenenfalls durch einen

Phenyl rest substituierte Al koxycarbonyl gruppe mt 1 -4 Kohl enstoff- atonen
im Al koholteil, ein Al kanoylrest mt 1 -6 Kohlenstoffaronmen, ein
.8senzoylrest. em gegebe- nenfalls substituierter Cl-C6-Al kyl- oder

- Rhenyl sul fonyl rest sow e ein gegebenenfalls substitu- lerter

Am nosul fonyl rest bedeutet, wobei als Substituenten von Phenyl- und
Napht hyl gr uppen Hal ogen, Al kyl -, Al koxy- oder Al'kyl mercaptogruppen mt 1-3
Kohl enst of f et rcnen, Phenyl oxy-, Phenyl nercapto, Trifluormethyl-, N tro-,
Nitril- oder Carbonestergruppen mt 1 -4 Kohlenstoff- aronen im Al kohol tei
in Frage komren, und deren pharnmazeuti sch verwendbaren Sal ze. 2.
6;Fluor-7-piperazino-1-cyc|opropyl-4-oxo-1,4-diphydro-chinoIin-3-carbonsaur
e. 3. 7-(4-Methyl pi per-azi no) -1

- cycl opropyl - 4- oxo- 1, 4- di hydr o- napht hyri di n- 3-car bonsi ure. 4. 7-Piperazino-
1 -cycl opropyl -4-oxo- 1 .4-di hydro-naphthyridin-3-carbonsaure. 5.
7-(4-Fwdroxyethylpipera2|no)-I

-cycl opropyl - 4- oxo- 1. 4- di hydr o- napht hyri di n- 3- car bonsi ure. 6.

7- (4- For nyl pi perazino)- | -cycl opropyl -4-oxo- 1 ,4-di hydro-

rapht hyri di n- 3-carbonsaure. 7. Verfahren zur Herstellung von

7- Am no-i - cycl opropyl - 4- oxo- 1, 4- di hydr o- napht hyri di n- 3- car bon- sauren der
al I genei nen Fornmel | in Anspruch 1, dadurch gekennzeichnet, [err] man (a)
= Napht hyri don- 3- car bonsauren der aligeneinen Fornel Il (R- H [err] Xl



. ¥
0 049 355

-19- , in welcher A und § %?ﬁ" angggillel‘e,wwa
und X fur ein Hal ogenat om oder eine Al onylgruppe mt 1 -4

Kohl enst of f at offen steht, nmit Aminen der ald genei nenmnml“‘mmﬁm ] NH

(111) /.- [err] n welcher R und R die obén angegeb
unset zt, oder (b) 7-Hal ogen-naphthyridon-3-car bonsau'reester Mer® ai'l gerrel nen
For mel | IPa{dRtansplikyb) (48 briwieagn der al | gernei nen -Formel 1111
gegebenenfalls in Gegenwart eines Saurebinders. wie z. 8. Triethylam n oder
Pyridin, urbsémie-ivdopnmedittoxebnihydiosmaprthgidingheanbonssuren der aligemeinen Formel |
7- Am no- napht hyri di n- 3- cay bonsaur eester al kalisch verseift. 8.

Arzneimttel, gekennzeic
7- Am no- 1- cycl opropyk ¢
gema[err] AnspRuyc

et @u®Hh ei nen CGehalt an
1, 4-di hydro- napht hyri di n- 3- car bonsi uren
Verfahren zur Herstellung von antibakteriel [@n

M-ttel n. dadurch eanzé\r chnet, daferr] man 7 -Ami -

no- 1-cycl opropyl/4 ox0- 1,}4- di hydro napht hyri di n- 3-carbons[err]uren [err]
mtgi‘nerten, ht -t oxi schen pharnmazeuti sch geei gneten

Anspruch 1

Tragerstoffen vermscht. Clains (as printed) 1.
7- Am no- |irn€§l£He€)pl’Opy| -4 oxo 1 4. di phydr o- napht hyri d; ne. 3- car boxyl e aci ds of

: S general
wherein B3 &€

chlorineg Ogt:és, s

or- err err err N in which A can be nitrogen or CR3
E/(fg% e* “’Nﬁ:b?&‘ﬁ” refrlhzroam ewrzu@rﬁ'mow Chior,
}bg mcqr sgleégrzgmge@cé(%’tf emgon(?\gnpw Qd

R und R?gleich oder verschreden smd und flir Wasserstcff, einen verzweigten oder unverzweigten

Rl

Aikyl-, Alkenyl- oder Alkinylrest mit 1 ~12 Kohlenstoffatomen stehen, der gegebenenfalls durch
Hydroxyigruppen, Alkoxy-, Alkylmercapto- oder Dialkytamino-Gruppen mit 1~3 Kohlenstoffato-
men in jedem Alkylrest, die Nitril- sowis sine Alkoxycarbonyl-Gruppe mit 1 —4 Kohlenstoffatomen
im Alkohoiteil substituiert sein kann, fernar Cycloalkyl mit 3—8 Kohlenstotfatomen bedeutet und
weiterhin gemeinsam mit dem Stickstoffatom, das sie substituieren und gegebenenfalls ginem
Hetercatom wie z. B. Sauerstoff, Schwefel oder NA* einen 3—7-gliedrigen Ring bilden, der ein-

. oder mehrfach durch Alkyl- oder Alkenylgruppen mit 1 -3 Kohienstoffatoman, Hydroaxyi-, Aikoxy-

und Alkylmercaptogruppen mit 1—-3 Kohienstoffatomen, eiue Alkoxycarbonyizrucre mit 1 -4
Konlenstoifztomen im Alkoholtail, die Mitrilgruppe sowie zinen Phenylrsst subshitiiarnt sein kann
und ferrar sine Doppe!bindung hesitzen kann und

Was: erstoff eing vnrzwergte oder unverzweiziz Alkyl-, Alkeryl- odsr Aikindgrusp
Xohienzxisfiatomen, die gegebenenfalls durzh mdrcxv Likzxw., Alvpimercants- und
nogry pce m:t -3 Kahlen;tor‘atome.. fGr 2inen Jixyi-ast dis Ajkewscarbon; iQ'u;!pP :rnt
Kohienstoffatemen im Atkcheitail substituiert sein -un 1, mne Jugeovansnfals im Phenylrast s.o-
stittizriz Phenyialkyigruppe mt bis zu 4 thlnns‘onau)meﬂ im ailghatischan Teil, sowig sine
gege=b=anenfalls substituierte Phenyl- oder Naphthylgruppe oder ein hetarocyclischer Rast wie
beispieisweise einen Pyridin-, Pyrimidin-, Thiazol- oder Benz:hiazoikern darsteilt, ferner eing

-gegebenenfalls durch einen Phenylirest substituierte Alkoxycarbonylgruppe mit 1—4 Kohlenstoff-

atomen im Alkoholteil, ain Atkanoylrest mit 1 —8 Kohlenstoffatomen, ein Benzoyirest, ein gegebe-
nenfails substituierter Cl— C8-Alkyl- oder Rhenylsulfonylrest sowie ein gegebenenfalls substitu-
ierter Aminosuifonylrest bedeutet, wobei als Substituenten von Phenyl- und Naphthylgruppen
Halogen. Alkyl-, Alkoxy- oder Alkylmercaptogruppen mit 1—3 Kohlenstoffatemen, Phenyloxy-,
Phenylmercapto, Trifluormethyl-, Nitro-, Nitril- oder Carbonestergruppen mit 1—4 Kohlenstoff-
atomen im Alkoholteil in Frage kommen,

und deren pharmazeutisch verwendbarsn Salze.
2. 6-Fluor-7-piperazino-1-cyclopropyl-4-oxo-1,4-diphydro-chinolin-3- carbonsaure
3.7-{4-Methylpiperazino)-1-cyclopropyl-4-oxo-1,4-dihydro-naphthyridin-3-carbonsaure.
4.7-Piperazino-1-cyclopropyl-4-0xo0-1,4-dihydro-naphthyridin-3-carbonséiure.
5. 7-{4-Hydroxyethylpiperazinc)-1-cyclopropyi-4-0xo-1,4-dihydro-naphthyridin-3-carbonsaure.
6. 7-(4-Formylpiperazino}-1-cyclopropyi-4-oxo-1,4-dihydro-naphthyridin-3-carbonsiure.
1. Vertahren zur Herstellung von 7-Amino-1-cyclopropyl-4-oxo-1,4-dihydro-naphthyridin-3-carbon-
séuren der allgemeinen Formel | in Anspruch 1, dadurch gekennzeichnet, dat man

{a) ‘Naphthyridon-3-carbonsauren der aligemeinen Formel Il (R = H)

(1D

()



e ‘

8 represents nitrogen or GH and A gp
nitrogen, and [err]. are identical or f#%rent an en or
‘branched or st r'ai ght - chain al kyl, al kenyl g al ki ﬂln!]z;mim”m‘ thas 1-
wk2. carbon atont and.can optlonally be subs ituted Loxyl groups

al koxy, al kyl nmerc Pto or dlalkylanlno groups W th 1 3 carbon at ons in each
al kyl radlcaf"W ﬁéobna' ] edgr 8l kaxy-carbonyl group with 1 -4
carbon at on it el ie Mdet?a REaR St IR SROAIRRoAAGhaRKY| Wi th 3-6
carbon atons, or, toget er wmth the nltrogen at om wh t hey substltute
and, if appr omrﬁiname deceilhet@rap-Fairemil such as, for exanple, oxygen or
' sulphur. or NR, fgarma 3-nmenbered to 7-nenbered ring which can be
nonosubstituted or gol ysubstituted by al kyl or al kenyl groups with 1 -6
carbon atons, hydroxyNygroups, al koxy or alkyl nmercapto groups with 1-3mp
carbon atons, an al koxycarbonyl.group with 1 -4 carbon atons in the al conol
part, the nitrite Rfroup or a phenyl radical and can furthernore possess a
doubl e bond, and R4 represerts hydrogen, or a branched or strai ghtchain

al kyl . al kengw%‘r"e? whi ch h s 1 -6 carbom atons and can
optionally b F?ﬂ?@ﬂwgvbﬂ§5F$%VP9h "al koxy, al kyl mercapto or di ai ky-

| am no group wkéft cber 3 carbon atons per al kyl raical or the al koxycarbonyl
group w t iojl 7:Hblogen-RaphtidfdonIBéarbtls surdaate PHR alffeidThed Forinbiel (A LAODYmitpaiiden dor
represents aapgeerzieaFirylel trapggoentnials io Segpiveonak) faseiisters, wieetd 8] Triettyiemin
phenyl radi caPerfniinaDsely und anpciighensitintrbiiiegen hArhe naaivpiidiniccafapiiuresienn
optional |y s@B&BFR®EHY phenyl or naphthyl group or a heterocyclic radical.
such as. fop GXRAMhE odkefbibileD BurcPYinbd e MCan 1. RhAE 9! GoiroRRRBAL. Nh.3AOLE.
nucl eus OornagRRpHdRS3-adincHskxygeazR AaRysrucgnoup whi ch i's optional ly substr -
tuted by a pherghres agHealellamydohagibikieriklicaMbein. didores gpnnbne:haétm;h@ianpam. an
al kanoyl rnecli-evalopinpy!i4-oko-1 g-dinypteonarkihidin-3-garbeniduwssl sepmél mspruen 1 opit i iogreh y
subst i t ut SUC-EAxjsPher PRy MazRutisch GRSIBEANIFRISFIOMeRM ERF Mor an opti onal | y
_-substituted am nosul phonyl radical, possible substituents of phenyl and

- napht hyl ggeins dsifrankadogen, al kyI , al koxy or al kyl mercapto groups with 1
-3 carbon atons, phenyl oxy. phenyl nercapto, trifluoronethyl, nitro, nitrile
or carboxyl t.0-sshe! -cgriaupst-#ptdl L diphydc@andrbrhyddiosrd-cirhotyliez ddscohod gpard f-rand -
phar maceut®¢al |y usabl e salts thereof. 2. 6-Fluoro-7-piperazino-1
-cycl opr opyl - 4- oxo- 1,4-diﬁydrgbgﬁjnoline-3-carboxy|ic acid. 3.

7- (4- Met hyl pi perazi no) . ) .

-.cycl oproyl - %o 1, y o- napht hyri di ne- 3-carboxylic acid. 4.

7- Pi per azi no- ycl % -4-0x0- 1 .4-dihydro-naphthyridine-3-car bo%&}/l ic
et :

acid. 5. 7-(4- Hyd yl E perazjino)- 1 -cycl opropyl -4-oxo- 1

. 4-di hydr o- napht h i di ne- 3kcar boxylic acid. 6. 7-(4-Fornyl piperazino)-|
-cycl opropyl - 4- ®éo- 1, 4-di r o- napht hyri di ne- 3-carboxylic acid. 7. Process
for the preparation of ' _

7- am no- 1-iawailcppr ophyl - 4- oxo- 1, 4- di hydr o- napht hyri di ne- 3-car- boxylic acids

of the general fornmule | in Caiml, characterised in that
A can bemtrogen or CR?

wherein

R?® can be hydrogen, nitro, halogen, preferably fluorine or chlorine, or a nitrile, carboxamnde carboxyl
or ester group, and

8 represents nitrogen or C—H, and A and B cannot simultaneously be nitrogen, and

R' and R? are identical or different and represent hydrogen or a branched or straight-chain alkyl,
alkenyl or alkinyl radical which has 1—12 carbon atoms and can optionally be substituted by
hydroxyl groups, alkoxy, aikylmercapto or dialkylamino groups with 1—3 carbon atoms in gach
alkyl radical, the nitrile group or an alkoxy-carbonyl group with 1—4 carbon atoms in the alcohol
part of furthermore denotes cycloalkyl with 3—8 carbon atoms, or, together with the nitrogen
atom which they suostitute and, if appropriate. a hetero-atom, such as, for example, oxygesn or
sulphur, or NR?, form a 3-memtered to 7-membered ring which can be monosubstituted or
polysubstituted by atkyl or altkenyl groups with 1 -6 carbon atoms, hydroxyl groups, atkoxy or
alkylmercapto groups with 1 =3 carbon atoms, an alkoxycarbonyl group with 1 —4 carbon atcms in
the alconol part, the nitrile group or a phenyi radical and can furthermore possess a double bond,
and

R¢ represents hydrogen, or a branched or straightchain alkyl. atkenyl or alkinyl group which has 1 -8
carbon atoms and can optionally be subst:tuted by hydroxyl, an aikoxy, alkyimercapto or diaiky-
lamino group with 13 carbon atoms pes alkyl raaical or the alkcxycarbonyl group with 1—-4

K2
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(a) napht hyri done- 3-carboxylic acids of the general fornula 11 (R=H) O
[err]] [err] in which A and 8 hav® & @%Svenentioned neaning and X
Frepresents a hal oggn atom or an al kvysui phonyl- group with 1-4.carbon atons
are reacted 'w tth anmines of the generalsdaq nul a IIu II m r r] in
S}Tl ch [err] have the abovenenti oned rre%c?n ng, or ( !ﬂﬂ[ II" ﬂ” ” Im

7- hal ogeno- napht hyri done- 3-car boxyllc acid esters of ©heé gé&nefal*fornula 11
(R=al kyl) are react- ed with am nes of the general formJIa I1I if

appr opri at gafbon attoms "E)r R A Otf oré}'npreselntsa l%; hic na bsutu
triethyl am,ie GenRloa ﬁ% % th L3k on%u@ i r.lz K0 ﬁ 5A/ar|¥9[‘:b@[ﬁu3acar ox.
ylic acid ﬂ&fn@lrcﬁ né’dn@wy e@ﬂrbfcﬁya rsuaj kgﬁn{iﬁn I,rioGH}Sp imidine,

Medi canment sa;azoharrmioeﬁazsreduncmui haienbtlaegh am:mtaruanyn group which is optionaily substi-

7- ami no- 1- wiadlty rﬂ@ 'gM' :aqncy)@@dmaw,l-dqqq N @ome thtita frfql dqrrnensmww'bege 'wish aci ds

b | il Chaik |
accordi ng laglcgor an o j nall enp f FBPpT oémrpﬁu ET' %g t:/{%ﬂfg&l}g phenyl .:%\}11
!R
1086

agents, chaigater] SEETRl R YR PLey fi’&*ﬁ

ps —Sc bon atoms, .
4- di hydr opreapbtN¥hdndi hﬂ&:‘agmcﬁ# t'hQ AiErb, tnféc&Q:ra omcfege ALY izl £4 M xed
Wi t h i nert;armrafdrtmtr-eeicqshaﬁamceut i'cally suitable excipients. 0 049 355
-21- UL i 111 11111 |lii JIN Revendications (as printed) 1.

Aci des a"?d TRyeY! “fé 'lhe'&°f X0 i hydro_ni di ne 3 carboxyliques
de - formﬁgﬁ{ Bejan sraimo) Egﬁiayl-4- &%dfé@ yulitien e a4 1 1da

4. 7-Piperazino-1-cyclopropyl-4-oxo-1.4-dihydro- naphthyrldme 3-carboxylic acid.

8. 7-(4-Hydroxyethylpiperazino}-1-cyclopropyl-4-oxo-1.4-dihydro-naphthyridine-3-carboxylic acid.

6. 7-{4-Formylipiperazino)-1-cyclopropyl-4-oxo-1,4-dihydro-naphthyridine-3-carboxylic acid.

7. Process for the preparation of 7-amino-1-cycloprophyi-4-o0x0-1,4-dihydro-naphthyridine-3-car-
boxylic acids of the general formule I in Claim 1, characterised in that

{a) naphthyridone-3-carboxylic acids of the general farmula Il (R=H)

0 «
! COOR

i D
.)*B’N'I | o _ ' _(I

in whnich
A and 8 have the abovementicred meaning and
X represants a halogen atom or an alkyisuiphonyl group with 1 —4 carbea zinms,

are reacted with amines of the general formula il
NH ' : {aan

in which _
R*and RZ have the abovementioned meaning,
or

(b} 7-halogeno-naphthyridone-3-carboxylic acid esters of the general formula It (R =2lkyl} are react-
ed with amines of the general formuia lll, if appropriate in the presence of an acid-binding agent,
such as, for example, triethylamine or pyridine, and the resulting 7-amino-naphthyridine-3-carox-
vlic acid esters are then hydrolysed under alkaline conditionsr

8. Medicaments, characterised in that they contain 7-amino-1-cycliopropyi-4-oxo-1,4-dihydro-naph-
thyridine-3-carboxylic acids according to Claim 1.

9. Process for the preparation of antibacterial agents, characterised in that 7-amino-1-cyclopropyt-
4-oxo-1,4-dihydro-naphthyridine-3-carboxylic acids according to Claim 1 are mixed with inert, non-tox-
ic pharmaceutically suitable excipients.
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[err] dans laquelle A peut etre yn a ogg d'azote ou CR , Sm pouvant etré¢
un-atone d' hydrogege, un groupe ni r 8 2t ore d-halogene, de .preference)
.un atone de f1fior .ou un atone de chl ore ou encore un roupe n|tr|Ie
_;car bonam de, car boxy ou ester, et 8~ r@%résente un mmmﬁ”m

e 8 ne pouvant etre si mul t aneent un at ome d’ azot
i denetiques ou differents et representent chacun un 3torre d'"hydrogene un
groups al kyI e, un grcupe al cenyle ou un groupe alcynyle ram Fie ou non

ram fte, cont - d.cQ Dn% a 12 atonTres de carbone et pouvant stre
Avent uel | enen 2P (%8 BAINt88% groupes hydroxy, des groupes . al coxy,

al kyl mer capio Awsegll Alako AT, BBpEHN K BRANT dihydrhaBkioiBS Tl sAnhone @ans chaque
groupe al kydneraielie groupe nitrile, ainsi que par un groupe al coxy-carbonyle

contenant 1 A 4 atarnes deg carbone dans la fraction alcool; ils
reoresentent Ogal enent un groupggosycl oal kyle ccritenan. 3 6 a atommes de
carbone et, en outre. senseile avec |'atoins d' 3zote quits subsatituent at

-ventt;e- nment ®i hetilrofatdme tel que, par exernpie. un Vitone d oxyjney un
az:-nme de sc_:e c\ NAYg & &6r nent un noyau triangul ai re a heptagonal qui
peut 4tre substitu une oujpiusie jrs i:.s car ; groupes aikyle ou al canyle
contenxit 1 a 6 ones deé :one, par des groupes hv- ;v-. .':03,' et
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;e . fl A dnaleqigps de car bone dans lia rraczion alcosl, par ! groupe
nitrite, a:rtsi 1% I *-ii- - phenyle et. en butre Ils peu-,ent
conpor ner Aineedwoiie| w atdnzd $aeie @i CRY. Rrpopvaes &t @ atomat dndrogEnb\airgggmaaitrolin
groupe al ky Iém"a% ege, SBPQF%Wy-IL@ aF%?ﬁ‘felfbww %Gr?fq‘eﬂercnme eRTCRIT AN BroLps 6
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hydroxy, agg sortld Vel e etk frebls e
car bone pour amwnr- 1Edle aRliY, &unajrcmranrmug%ml@%.:a L C@%MRaERARRY; @aQ@ B@sﬂnt
1 a 4 at ones ddecag@rbengodansteaviitadinen @absng parWas GroapEeh ,{axhamy al gdpes
event uel | erremcowb&t‘r’teuemdanshalkelammlooatlen a0 & @3l agorets d@c;nftbemwtns ysel gapwia

- atones de car e‘:ét“F {25 A P%”P%ﬁ%\{"hjd é"V w@raesyle ger yo&p %I e
ou naphtyle e’:i.\? 1R 1@@%@'3@“@ :lahe”'f ’%ﬁﬁ%‘ﬂ’ ’féo. Sl
par exenpl e, mtnpyﬁuuawn;e {LiNRe, AV bAeFodl DEstom b aZ/0Las, (HaDeD 4k B a0, G dE
i f e qu' un ge@iepeualogayieauhoB Y hepey@ Bl diebeut @nﬁmmwmt-lutouﬁ =R3 uEhrgLOUIOe
phenyl e et caomteaantyidowsidkng crmesiastd aGatdronee dansel serkeapbicennal coQkizs4n
radi cal al cartdyké: WF@PF&WF"EI“ a2 Batamesrtscachone apbarervea picpadi ol -berrzoyke

un radical ald&poeps & C'E’iB""(?udaﬁﬁean? a'l'fﬂ'ﬁr%' Q{le‘i/éﬁt'ereﬂ'éww SOt ' 1802 de

' 2L, eng ant 2
meme qu’ ungr §UEEA AR ARSI LR oS b LR AR
Substituant s cgRendit 9UPEsoR eey b&te .ﬁ %verﬁ&h'l@rﬂé’r‘t%ﬁ'g%u £8P TES s

d' hal ogenes, Hyésxgraedpe aikghetbaptg etaa.siowgmmouonaédéyd ERE- ABHEAPd GareQRtNALE 1
a 3 atones deatton* I@tbvie erln@s uglgmypesic 6aryéroleycontnemyll & freroompide carbore Zans la
trifluoronrt H ton BiPhgin gipyRe) IP*@"E \%steé?n;;g PRI P"? téve Qfaﬁﬂeeﬁawg'e %;‘:%3:5
atomes de car @9”@1 ﬁH?:ni ?ﬁlﬁ org § ﬁéof,lg‘% &tﬂfgt&%ﬁ??:ﬁ@r ple, un noyau
phar maceut i qqﬁ ﬁS. higzoldautiehiatore hdlbHe 41 §1d8Qicroonyle sventuel.
-cycl opr opyl -lé}noxeublsm,uépdﬂ 6x£beqihbﬁwé al ddfre rﬁatébaxmﬁdsqu&arbS bandGd Blstion
7-(4- et hyI piapepiagi radicsllsieepadiaentrogit-148- Hatomds dlechrqzmydmoamaqmlbmypwdmneadieatar b
oxyI | que. hylaqﬁ Qi&i? pw}sa B -éyentuellement substitué, de méme qu’'un radical aminosuifo-

-cycl Opfoovl P GRS W@f‘ﬁehéh B i e O S AR mercapto aontanao 1

a 3 atomes de carbone, les groupes phényloxy, phényl-mercapto, trifluoromethyle, nitro, nitrile ou
- ester carboxylique contenant 1 34 atomes de carbone dans la fraction alcool,

ainsi que leurs sels pharmaceutiquement utiles.

2. L’acide 6-fluoro-7-pipérazino-1-cyciopropyl-4-oxo-1,4-dihydro-quincléine-3-carboxylique.

3. L'acide 7-(4-méthylpipérazino)-1-cyclopropyl-4-oxo-1,4-diphydro-naphtyridine-3-carboxylique.

4. L'acide 7-piperazino-1-cyclopropyl-4-oxo-1,4-dihydro-naphtyridine-3-carboxylique.

5. L'acide 7-{4-hydroxyéthylpipérazino)-1-cyclopropyl-4-oxo-1,4-dihydro-naphtyridina-3-carboxyli-
que.

6. L'acide 7-(4-formylpipérazino)-1-cyclopropyi-4-oxo-1,4-dihydro-naphtyridine-3-carboxylique.

7. Proc2dé de préparation d'acides 7-amino-1-cyclopropyl-d-0xn-1,4-dihydronaphtyridine-3-carbo-
xyliques de formule générale | suivantia revendication 1, caractérisé en ce gue:
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5. L'acide -
7- (4- hydr oxyet hyl pi,per azi no) - 1- cy@ S @A5 4- oxo- I, 4-dihydro-maptityri di ne,

~carboxyli- qué. & L'acide 7-(4-fornyl piperazi S
gycl opr opy! - 4*oxo0- 1, 4- di hydr o- napht.yrggil.ne 3- cgmﬂﬁ)"""lmulmumr oc~dt de
L~‘ﬁr‘rsparat on d' acides 7. amno-l -cyclop

1, 4-di hydr onapht yri di ne- 3- car bo- xyllques de fornule generaI sui vant ia
revendi cation 1, caracrerls& en ce que 0 049 355 (a) on falt reagir des
aci des napht done- 3-carb ue e H O [err]
[err] x @g °"¥T'{'e?,?e'°|esa X %y’cr)'ﬁq" fcarbm‘ “cﬁ”f‘l ca?%c‘fple |"enr Fétﬁﬂe‘gé‘i ci - dessus et
X represente un atone dohalogene ou un groupe al kyl sul fonyl e contenant 1 a
4 atones de carbone, avec depoam nes de fornule generale I11: [err] NH
(rrr) [err] dans | a err] ont les significations indiquees ci-dessus,
ou (b) on fait '-agnr fdeg estars d' acides an

7- ha! ogeno- napht v¥ tB hen3- car boxyl cues de fornule geen;ra3lei R ~ k'”;'y
avec am nes de f%rnuléaggnbrale 11l ventuel | enent en presence d'un
fixretSur d acrde :i! pr exenpie, "a trithhylanm ne ou | a pyrcdine,
puts on saponlfle par vole ac3' .e. 'es .er " -'ac; 'i .e32nc - ap

e :
hyri di ne- 3Ae§é %ss CJH.c msm . caczerises en ce qu':Is

conr aennenty $esg,¢. E\ﬁgjesf' ionh gf ;?;P&’ Lmy‘}su%rQﬂe docterdhe™ i XG aromedal 1 -

i ne- 3- car baylyorsles sw vant a revendl K roceai e 'ae prepara-ion
0'-gents antibacteriens, caracterise en ce qu on rme-l ange des aci des
7-anrino- | -Qmeepmmeﬂ&foméméwedﬂ:bydro- napht yri di ne- 3- car boxyl i ques

sui vant | a revenH| cation 1 avec des suestances suicoirts inertes, non
toxiques et phar ms\eutl quenent appropri ees.

NH (111)

/

R!

dans taquelle '
R’ et RZonties significations indiquées ci-dessus,
ou

{b} on fait reaqxr das esters d'acides 7-halogéno-naghtyridene-3-carbexyligues de formule geénsrale
it {R =1ih,'9) avec amines de formule générale Il éventusllement en prnsence d'un fu(‘i?'-uf
d'acide 19! qus, par zxempia, la tri2thylamine ou la pyridine, puis on saponifie, par voig zicshne,

les asiars Jawines F-amina-raghiyridineg-3-cacboxyliques obtanus.

8. M&disamznis. naraciérisés en ce qu'ils contiennent des acides 7-amino-1-gcyclopropyl-4-cxo-
1.4 divydis-razinivridine-2-carboeyliques suivant la revendication 1.

8. Procsde de preparation a'agents antibactériens, caractérisé en ce gu'on méelange des acides
7-amino-1.cyclopregyi-$-oxo-1,4-dihydro-naphtyridine-3-carboxyliques suivaat la revendication 1
avec des sutstances Sugports ingrtes, non toxiques et pharmacsutiquement appropriées.




