
EP 0 304 087 B1 Description 7-amino-6-fluoro- and 7-amino-6,8-difluoro
quinolone-3-carboxylic acids and 7-amino-6-fluoro-1,8-naph- >)
thyridine-3-carboxylic acids are especially known to have potent
antibacterial activity especially in vitro 8  against gram-negative
bacteria. Corresponding 7-amino-pyrrolidinyl-quinolones and naphthyridines
of the above type have shown to extend this potent activity against
gram-positive bacteria. Nevertheless, many of the above compounds do not
exhibit potent activity when tested in vivo. It has now been found that by
adding an a-amino acid to the known 7-amino substituents, there is
surprisingly enhanced in vivo antibacterial activity when such compounds
are administered both orally and subcutaneously. 10     Accordingly, the
present invention relates to novel quinolones and naphthyridines having the
formula Y    0 F                 Co2R 15 (I) +w 20 wherein X is N, CH, CF,
CCI, CCFs, COR2, or CNR2R3; Y is H, F, NH2, or OR2; Z is 25 R4
.               3 R~~R 30                    G       ,             3N -R
R4  , N  A -R 3' 35 ~ ~ i QR    - N$N R 5  -4SON -R5 - NON R 5 40
-NJ -R5   -          5        or-; 45 R is H, alkyl of 1-6 carbon atoms or
a cation; R. is alkyl of 1-6 carbon atoms, haloalkyl in which alkyl has 1-4
carbon atoms, vinyl, cycloalkyl of 3-6 carbon atoms, phenyl or phenyl
substituted by halogen, hydroxy, amino, or alkyl of 1-4 carbon atoms; R2
and Ra are each independently hydrogen or alkyl of 1-4 carbon atoms; R4 is
-(CR2Ra)n -NR2R, in which n is 0, 1 or 2; and 4                           5
40  R1                          -Ri                  o in which Rs is
hydrogen, alkyl of 1-10 carbon atoms or alkyl of 1-10 carbon atoms
substituted by OR2, NR2Ri, CO2H, C02R2, CONR2Rw , 2    EP 0 304 087 B1
-rXR2R3, SR2, SS-CH2 -CH-CO2H, NH2 CN, phenyl, phenyl substituted by
halogen, hydroxy, amino or alkyl of 1-4 carbon atoms, -indolyl or a 5- or 



6-membered heterocyclic ring containing at least one nitrogen, oxygen, or
sulfur atom; or phenyl, p- hydroxyphenyl, or taken with the nitrogen atom
of the amino group is trimethylene or hydroxy substituted i5 trimethylene;
an optically active isomer thereof, or a pharmaceutically acceptable acid
addition salt thereof. A second aspect of the present invention is a
pharmaceutical composition comprising an antibacterially effective amount
of a compound of formula I together with a carrier or excipient. S   20
A third aspect of the present invention is the use of a compound of formula
I for preparing a pharmaceutical useful for treating bacterial infections.
The present invention essentially concerns a-amino acid derivatives on the
side chain of known 7- amino-quinolone and naphthyridine antibacterial
agents. By a-amino acids, the invention includes all naturally occurring
a-amino acids, their D-conformers, and 25 additional analogs as defined by
the group Rs below. The naturally occurring a-amino acids are glycine,
alanine, valine, leucine, isoleucine, phenylalanine, asparagine, glutamine,
tryptophan, proline, serine, threonine, tyrosine, hydroxyproline, cysteine,
cystine, mrethionine, aspartic acid, glutamic acid, lysine, arginine, and
histidine. The additional parameters under the compounds of formula I are
hereinafter defined. 30     "Alkyl" is a straight or branched hydrocarbon
chain having a designated number of carbon atoms. Thus Ralkyl" may include
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl,
amyl, hexyl, decyl, and the like. The term "halo" or "halogen" means an
atom of the halogen series such as fluorine, chlorine, bromine, and iodine.
The preferred halogens are fluorine or chlorine. 35     "Cycloalkyl" refers
to a saturated cyclic hydrocarbon group such as cyclopropyl, cyclobutyl,
cyclopen- tyl, and cyclohexyl. The preferred cycloalkyl group is
cyclopropyl. Also in the definition of the a-amino acyl group R5 as 40 Rs
is also defined as trimethylene or hydroxy-substituted trimethylene when
taken together with the 45 nitrogen atom of the a-amino group so that one
terminal methylene is bonded to the a-amino group to form acyl groups
derived from proline or hydroxyproline, both naturally occurring amino
acids. Preferred are compounds of formula I in which R6 is hydrogen, alkyl
of 1-4 carbon atoms or alkyl of 1-4 carbon atoms substituted by OH, NH2,
C02H, CONH2, 50 l-MR2, SR2, -SS-CH2CCO2H, E2 55 phenyl, p-hydroxyphenyl,
3-indolyl, 4-imidazolyl, or phenyl, 2-hydroxyphenyl, or taken with the
nitrogen of the a-amino group is trimethylene or hydroxy substituted
trimethylene. 3    EP 0 304 087 Bi More preferred are compounds of formula
I wherein RI is alkyl of 1-3 carbon atoms, 2-fluoroethyl, vinyl, 



cyclopropyl, phenyl, phenyl substituted by halogen, hydroxy, amino or alkyl
of 1-4 carbon atoms, or a 5- or 6-membered heteroaromatic ring containing
at least one nitrogen, oxygen, or sulfur atom. Further preferred are
compounds of formula I wherein X is N. CH, CF, CCI or CCF3; Y is H or NH2,
and 5  RI is ethyl, 2-fluoroethyl, vinyl, or cyclopropyl. Further preferred
are compounds of formula I wherein X is N, CH, CF, CCI, or CCF3, Y is H or
NH2, RI is ethyl, 2-fluoroethyl, vinyl, or cyclopropyl and Z is 10 R
R3 t>R4~~~~~ 25 Most preferred of the compounds of the present invention
are those wherein Z is -N   3R 20 and RI is cyclopropyl. Particularly
valuable are the following: 35     7-[3-[(2-amino-1 -oxopropyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof;
7-[3-[(aminoacetyl)amino]-1 -pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1
,4-dihydro-4-oxo-1 ,8-naphthyridine-3- carboxylic acid or an optical isomer
thereof; 7-[3-[(2-amino-1 -oxo-3-phenylpropyl)amino]-1 -pyrrolidinyl]-1
-cyclopropylo-fluoro-1,4-dihydro-4-oxo-1,8- 40  naphthyridine-3-carboxylic
acid or an optical isomer thereof;
[S-(Fr,8)7-[3-[(2-amino-l-oxo-3-phenylpropyl)    amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof; 7-[3-[(2,5-diamino-1
,5-dioxopentyl)amino]-1 -pyrrolidinyl]-l
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1 ,8- naphthyridine-3-carboxylic
acid or an optical isomer thereof; 45     7-[3-[(2-amino-4carboxy-1
-oxobutyl)amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8- naphthyridine-3-carboxylic
acid or an optical isomer thereof; 7-[3-[(2,6-diamino-1-oxohexyl)amino]-1
-pyrrolidinyl]-l -cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof;
7-[3-[(aminophenylacetyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-1 ,8- 5o  naphthyridine-3-carboxylic acid or an optical
isomer thereof; 7-[3-[[(2-amino-1
-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1 ,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof; 7-[3-[[(2-amino-1
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1 ,4-dihydro-4- oxo-1,8-naphthyridine-3-carbexylic
acid or an optical isomer thereof; 55
7-[3-[[(aminoacetyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8- naphthyridine-3-carboxylic
acid or an optical isomer thereof;
7-[3-[[(aminophenylacetylamino)methyl]-3-methyl-1 -pyrrolidinylj}1
-cyclopropyl-6-fluoro-1 ,4-dihydro-4- oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof; 4   



EP 0304087 B1 7-[3-[j(2-amino-4-carboxy-1 -oxobutylamino]methyl]-3-methyl-1
-pyrrolidinyl]-1 -cyclopropryl-6-fluoro-1 ,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer
thereof; 7-[3-[l(2,6-diamino-1 -oxohexyl)amino]methyl]-3-methyl-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1 ,4-dihydro-
4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer thereof; 5
7-[3-[[(2,5-diamino-1,5-dioxopentylamino]methyl]-3-methyl-1-pyrrolidinyl]1-
cyclopropyl-8-fluoro-1,   4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof; 7-[3-[(2-amino-1 -oxopropyl)amino]-1
-pyrrolidiny]1 -cyclopropyl-6,8-difluoro-1 ,4-dihydro-4-oxo-3-
quinolinecarboxylic acid or an optical isomer thereof;
[S-(R*,S)]-7-[3-[(2-amino-1-oxopropyl)amino-1 -pyrrolidiny]-1
-cyclopropyl-6,8-difluoro-1 ,4-dihydro-4-oxo- 70 3-quinolinecarboxylic acid
or an optical Isomer thereof; The compounds of the present invention and of
formula I may be prepared by reacting a compound of the formula 11 15
Y    0 Z.L  J..ECO2R                     {II), v   20
Z R in which Z' is 25 $R3           RNg           -        A    A\E _<;
~~~~~~~~~~+ S                         S R3 -N~~-R3  ~~~NQ~
A2.N , *   R4      ' I Pro 50 or an activated acid derivative thereof in
which Pro represents a protecting group, in the presence of activated acid,
and removing the protecting group by acid hydrolysis or catalytic
hydrogenation, and, if desired, converting by known means the resutting
product to a pharmaceutically acceptable base or acid 55 addition salt
thereof. A preferred protective group is t-butyloxy-carbonyl and said group
is removed by acid hydrolysis in aqueous hydrochloric acid. 5    EP 0 304
087 B1 Another preferred protective group is benzyloxycarbonyl which is
removed by catalytic hydrogenation using palladium on carbon as catalyst.
The quinolones and naphthyridines of formula 11 having a free primary or
secondary amino group are reacted with an a-amino acid by a coupling
reaction where the a-amino group is protected by a known a  amino
protecting group, such as carboxylic acyl groups, alkoxycarbonyl groups
such as t-butyloxycarbonyl, 



and benzyloxycarbonyl, and the carboxylic acid group of the a-amino group
is left untouched or activated as an acid halide, preferably chloride, a
mixed anhydride or a hydroxy succinic ester. A coupling reaction activator
such as dicyclohexylcarbodlimide may be used when the carboxylic acid group
of that amino acid is used as such. The reaction proceeds as well described
in peptide synthesis at a temperature of about 0 10 to about 100 IC in an
inert solvent, such as acetonitrile, chloroform, dichloromethane, or
dimethylformamide and, optionally, in the presence of a proton acceptor
such as a base, e.g., triethylamine or other amine bases. Following the
above reaction, the amino protecting group is removed by known procedures.
Alkoxycar- bonyl groups, for example, are removed by acid or base
hydrolysis and benzyloxycarbonyl, by i5  hydrogenolysis. An alternative
method for preparing the compounds of the present invention when Z is -N-N
At, 20                        R3R R3
R3                 3 25 -N                  N       t-     R5 -or
5     JNN-% 30              4 involves reacting a compound of the formula
35                                       Y   0 F          ~~~C02R 40
(    Ri (II) in which L is a leaving group, with an amine of the formula
ZH, in which the a-amino group in R5 is 45  protected, and removing the
protecting group by acid hydrolysis or catalytic hydrogenation, and, if
desired, converting the resulting compound to a pharmaceutically acceptable
base or acid addition salt thereof by known means. The reaction between the
compound of formula Ill and suitably protected ZH may be performed in an
inert solvent preferably at elevated temperatures for a sufficient time for
the reaction to proceed substan- 50 tially to completion. The reaction is
carried out preferably in the presence of an acid acceptor such an alkali
metal or alkaline earth metal carbonate or bicarbonate, a tertiary amine
such as triethylamine, pyridine, 1,5- diazabicyclo[5.4.0]undecene-5 (DBU),
or picoline. Convenient solvents for this reaction are nonreactive solvents
such as acetonitrile, tetrahydrofuran, ethanol, chloroform,
dimethylsulfoxide, dimethylformamide, pyridine, picoline, water, and the
like. Solvent 5s mixtures may also be utilized. Convenient reaction
temperatures are in the range of from about 200 to about 150 C; higher
temperatures usually require shorter reaction times.    EP 0 304 087 B1 The
removal of the protecting group may be accomplished as mentioned above
either in situ or after isolating the product, l. Because of the presence
of an a-amino acid group on the compounds of the present invention, they
all exist in optically active forms. The pure D isomer, pure L isomer as
well as mixtures thereof, including the 



5  racemic mixtures, are contemplated by the invention. The individual D
and L isomers are preferably prepared by using the naturally occurring
L-a-amino acids or their D-conformers and, in the case of other a- amino
acids, resolving such acids by known means, then reacting them by already
described methods in standard peptide chemistry, with compounds of the
formula 11 or with an optionally protected amine Z'H, where Z' is above
defined. 10    An additional asymmetric carbon atom may be present in the
Z' portion of the compounds of formula 11. Thus the compounds of formula I
may have two asymmetric carbon atoms and four optical isomers where both
asymmetric carbon atoms reside in the Z group. All such isomers,
diastereomers, enantiomers as well as mixtures thereof are intended to be
included in the invention. The preferable method of synthesizing the
individual optical isomers involve preparing the pure isomers in the Z
group by reacting the optically active 65  protected a-amino acid with an
optically active Z'H to form ZH which is then reacted as described above
with a compound of formula IlIl followed by removal of the protecting
group. The compounds of the invention are capable of forming both
pharmaceutically acceptable acid addition and/or base salts. Base salts are
formed with metals or amines, such as alkali and alkaline earth metals or
organic amines. Examples of metals used as cations are sodium, potassium,
magnesium, calcium, silver, A' 20 and the like. Examples of suitable amines
are N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
ethylenediamine, N-methylglucamine, and procaine. Pharmaceutically
acceptable acid addition salts are formed with organic and inorganic acids.
Examples of suitable acids for salt formations are hydrochloric, sulfuric,
phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, gluconic,
fumaric, succinic, ascorbic, maleic, methanesulfonic, lactic, and the like.
25  The salts are prepared by contacting the free base form with a
sufficient amount of the desired acid to produce either a mono or di, etc
salt in the conventional manner. The free base forms may be regenerated by
treating the salt form with a base. For example, dilute solutions of
aqueous bases may be utilized. Dilute aqueous sodium hydroxide, potassium
carbonate, ammonia, and sodium bicarbonate solutions are suitable for this
purpose. The free base forms differ from their respective salt forms
somewhat in certain physical 3o  properties such as solubility in polar
solvents, but the salts are otherwise equivalent to their respective free
base forms for purposes of the invention. Use of excess base where R is
hydrogen gives the corresponding basic salt. The compounds of the invention
can exist in unsolvated as well as solvated forms, including hydrated
forms. In general, the solvated forms, including hydrated forms and the
like are equivalent to the unsolvated 35  forms for purposes of the
invention. Starting materials used to prepare compounds of formula I such
as compounds of formulae 11, III, and Z' are known and may be prepared by
methods described in the following list of patents and publications: US
Patent No. 4,617,308 US Patent No. 4,442,101 40     US Patent No. 4,496,566
US Patent No. 4,649,144 US Patent No. 4,382,937 US Patent No. 4,341,784 US
Patent No. 4,663,457 46     US Patent No. 4,638,067 US Patent No. 4,668,680
US Patent No. 4,657,913 



US Patent No. 4,599,334 US Patent No. 4,571,396 so     European Patent
Application Publication No. 195135 European Patent Application Publication
No. 167763 European Patent Application Publication No. 195841 European
Patent Application Publication No. 178388 European Patent Application
Publication No. 191451 55     European Patent Application Publication No.
172651 European Patent Application Publication No. 215650 Compounds of
formula IlIl wherein X is CCF9, for example,
1-cyclopropyl-6,7-difluoro-1,4-dihydro-4-oxo-
8-(trifluoromethyl)-3-quinolinecarboxylic acid, may be prepared by the
following sequence of reactions. 7    EP 0 304 087 B1
2,4,5-Trifluorobromobenzene (Aldrich) is lithiated and subsequently
carboxylated to form the compound 3-bromo-2,5,6-trifluorobenzoic acid.
Various lithiating agents such as lithium dialkylamide, for example lithium
diisopropylamide, and carbon dioxide in diethyl ether may be used. The
reaction proceeds at ; temperatures from about -40 e to -100 C, preferably
from about -60 * to -80 * C. Possible solvents include 5  but are not
limited to ether, dimethoxyethane, and tetrahydrofuran. The preferred
solvent is tetrahydrofuran: The carboxylic acid group of the
3-bromo-2,5,6-trifluorobenzoic acid is treated with a fluorinating agent
such as, for example, selenium tetrafluoride or sulphur tetrafluoride and
hydrogen fluoride forming the compound
1-bromo-2,4,5-trifluoro-3-(trifluoromethyl)benzene. The reaction proceeds
for from about 1 to 48 hours at temperatures of about 80 to 150 *C.
Preferably the reaction time is from about six to eight hours at 10
temperatures from about 120 * to 140 *. Subsequently the bromine group of
the above compound is treated with a carboxylating agent forming the
compound 2,4,5-tifluoro-3-(trifluoromethyl)benzoic acid. Possible
carboxylating agents include but are not limited to n-butyl lithium and
carbon dioxide, Mg and either CO2 or a chloroformate followed by ester
hydrolysis, or other lithium such as MeLi or t-butyl lithium followed by an
anhydrous halide salt of a less is electropositive metal, then followed
either by CO2 or a chloroformate derivative, which would be subse- quently
hydrolyzed; preferably n-butyl lithium and carbon dioxide are used. This
portion of the process proceeds at temperatures from about -40 to -100-C in
ether or tetrahydrofuran. Temperatures from about -70 to -80 are preferred.
The benzoic acid formed above is then treated with a chlorinating agent, an
alkyl hydrogen malonate o 20 and n-butyl lithium forming the desired alkyl
2,4,5-trifluoro-,6-oxo-3-(trifluoromethyl)benzene-propanoate. Various
chlorinating agents will be useful such as, for example thionyl chloride,
POCI3, PCI3, and PCI5. Brominating agents are also possible such as, for
example SOBr2. Thionyl chloride is the preferred agent used with a dianion
of a malonate, such as ethyl hydrogen malonate. The reaction proceeds at
tempera- tures of from about -40 to -1 00 *; preferably from about -70 to
-85 * C. 25     The above propanoate is reacted with an alkylorthoformate
and acetic anhydride and subsequently with a primary alkylamino group,
e.g., cyclopropylamine, forming an ethyl
(N-(cyclo)alkylaminomethylene)-3-oxo- 3-aryl propanoate derivative. The
reactants are preferably ethylorthoformate and cyclopropylamine or 



ethylamine. The reaction proceeds for about one to six hours at reflux. The
above product is reacted with a base in an organic solvent to cyclize the
compound forming alkyl 3o
1-alkyl-6,7-difluoro-8-trifluoromethylquinol-4-one-3-carboxylate, in
particular, ethyl 1-cyclopropyl-6,7-difluoro-
8-trifluoromethylquinol-4-one-3-carboxylate. A preferred base is an alkali
hydride such as sodium hydride and solvents include but are not limited to
t-butanol, DMSO or tetrahydrofuran. The reaction occurs at temperatures
from about -20 - to 100 I C. The quinolone is then deesterified forming the
corresponding carboxylic acid. Useful reactants are 35
chlorotrimethylsilane and sodium iodide in acetonitrile. Hydrogen chloride
in acetic acid is also useful. The deesterification occurs at reflux which
in the case of acetonitrile would be at about 80 * C. The reaction time is
from two to six hours. A starting material of the formula Z' wherein Z' is
40 45 may be prepared by the following reaction steps.
2,6-Diaminoheptanedioic acid is esterified, preferably with thionyl
chloride and methanol, to form the corresponding 2,6-diaminoheptanedioic
acid dimethyl ester hydrochloride. The 2,6-diaminoheptanedloic acid may be
substituted at the 3-, 4-, or 5-positions each independently by an alkyl,
preferably by a methyl 50  group. The reaction proceeds at reflux and then
is stirred for from 10 to 20 hours or overnight at room temperature. The
esterified compound is then reacted with a trialkylamine and an alcohol,
such as for example, 1- pentanol to form the corresponding 6,8-diazabicyclo
[3.2.2]nonane-7,9-dione. The triethylamine is the preferred reactant. A
dilute solution is used. It is heated under reflux for as long as four
days. 55     The dione formed is reacted with an alkali metal hydride,
preferably, sodium hydride, and an unsubstituted benzylhalide to form the
corresponding 6,8-bis(substituted benzyl)-6,8-diazabicyclo[3.2.2]
nonane-7,9-dione. Preferably bromomethylbenzene or an a-methyl benzyl
halide such as chlorine, bromine, or iodine is used. 8
I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ EP 0 304 087 BI The above bis
benzylated dione-containing compound is then reduced to the corresponding
6,8-bis- (substituted benzyl)-6,8-diazabicyclo[3.2.2]nonane with lithium
aluminum hydride in tetrahydrofuran, diglyme, diethylether, or dioxane.
Tetrahydrofuran is the preferred solvent. The reduced compound is
subsequently debenzylated by catalytic hydrogenation with, preferably,
palladium on carbon, to form a 5  desired 6,8-diazabicyclo [3.2.2]nonane,
hydrochloride. The reaction occurs in methanol and water in a ratio of
about 2:1. The compounds of the present invention having an additional
a-amino acid group are potent anti- bacterial agents against both
gram-positive and gram-negative bacteria. The unexpected advantage found
for the present compounds is an enhancement in in vivo activity when
administered both orally and l0 subcutaneously. The following table
illustrates the advantage of the present compounds by the comparative in
vivo data. The reference agents are identical to the exemplified compounds
absent the a-amino acid 
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a compound of formula 1. 



For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either
solid or liquid. Solid form preparations include powders, tablets,
dispersible granules, capsules, cachets, suppositories, and ointments. A
solid carrier can be one or 6  more substances which may also act as
diluents, flavoring agents, binders, or tablet disintegrating agents; it
can also be an encapsulating material. In powders, the carrier is a finely
divided solid which is in admixture with the finely divided active
compound. In the tablet the active compound is mixed with carriers having
the necessary binding properties in suitable proportions and compacted in
the shape and size desired. The powders and tablets preferably contain from
5 or 10 to about 70 percent of the active ingredient. Suitable io solid
carriers are magnesium carbonate, magnesium stearate, talc, sugar, lactose,
pectin, dextrin, starch, gelatin, tragacanth, methyl cellulose, sodium
carboxymethyl cellulose, a low melting wax, cocoa butter, and the like. The
term "preparation" is intended to include the formulation of the active
compound with encapsulating material as carrier providing a capsule in
which the active component (with or without other carriers) is surrounded
by carrier, which is thus in association with it. Similarly, cachets are
included. 15 Tablets, powders, cachets, and capsules can be used as solid
dosage forms suitable for oral administration. Liquid form preparation
included solutions, suspensions, and emulsions. As an example may be
mentioned water or water-propylene glycol solutions for parenteral
injection. Such solutions are prepared so as to be acceptable to biological
systems (isotonicity, pH, etc). Liquid preparations can also be formulated
in solution in aqueous polyethylene glycol solution. Aqueous solutions
suitable for oral use can be prepared v   20  by dissolving the active
component in water and adding suitable colorants, flavors, stabilizing, and
thickening agents as desired. Aqueous suspension suitable for oral use can
be made by dispersing the finely divided active component in water with
viscous material, i.e., natural or synthetic gums, resins, methyl
cellulose, sodium carboxymethyl cellulose, and other well-known suspending
agents. Ointment preparations contain heavy metal salts of a compound of
formula I with a physiologically 25 acceptable carrier. The carrier is
desirably a conventional water-dispersible hydrophilic or oil-in-water
carrier, particularly a conventionally semi-soft or cream-like
water-dispersible or water soluble, oil-in-water emulsion which may be
applied to an affected burn surface or infected surface with a minimum of
discomfort. Suitable compositions may be prepared by merely incorporating
or homogeneously admixing finely divided compounds with the hydrophilic
carrier or base or ointment. 30     Preferably, the pharmaceutical
preparation is in unit dosage form. In such form, the preparation is
subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, for example, packeted
tablets, capsules, powders in vials or ampules, and ointments in tubes or
jars. The unit dosage form can also be a capsule, cachet, tablet, gel, or
cream itself or it can be the appropriate number of any of 35 these
packaged forms. The quantity of active compound in a unit dose of
preparation may be varied or adjusted from 1 mg to 100 mg according to the
particular application and the potency of the active ingredient. In
therapeutic use as agents for treating bacterial infections the compounds
utilized in the pharmaceuti- cal method of this invention are administered
at the initial dosage of about 3 mg to about 40 mg per 40 kilogram daily. A
daily dose range of about 6 mg to about 14 mg per kilogram is preferred.
The dosages, however, may be varied depending upon the requirements of the
patient, the severity of the condition being treated, and the compound
being employed. Determination of the proper dosage for a particular
situation is within the skill of the art. Generally, treatment is initiated
with smaller dosages which are less than the optimum dose of the compound.
Thereafter, the dosage is increased by small increments until the optimum 



45 effect under the circumstances is reached. For convenience, the total
daily dosage may be divided and administered in portions during the day if
desired. The following examples illustrate methods for preparing the
compounds of the invention. EXAMPLE 1 50 7-[3-[(2-Amino-1
-oxopropyl)aminol-1 -pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1
,4-dihydro-4-oxo-3- quinolinecarboxylic acid, monohydrochloride.
[1-Methyl-2-oxo-2-[(1-(phenylmethyl)-3-pyrrolidinyl) amino]ethyl]carbamic
acid 1,1-dimethylethyl ester (Mix- 65 ture of isomers) To a solution of
9.46 g (50 mmol) of t-butoxycarbonylamino-L-alanine (Sigma) in 100 ml of
acetonitrile was added 8.1 g (50 mmol) of 1,1'-carbonyidiimidazole. After
gas evolution ceased, the reaction mixture 11    EP 0 304 087 Bi was heated
at 600 for one hour and allowed to stand at room temperature for 18 hours.
The reaction was cooled to 0 * and treated with 8.8 g (150 mmole) of
1-benzyl-3-pyrrolidinamine (J. Med. Chem., 24, 1229 (1981)). The reaction
was stirred at room temperature for three hours and the solvent was removed
in vacuo. The residue was dissolved in ethyl acetate, washed with water,
dried (MgSO4) and evaporated in 5  vacuo to give 16.1 g of the title
compound which crystallized on standing and had a mp of 83-85 C.
[1-Methyl-2-oxo-2-[(3-pyrrolidinyl)amino]ethyl]carbamic acid
1,1-dimethylethyl ester (mixture of isomers) A solution of 6.9 g (20 mmol)
of [1-methyl-2-oxo-2-[(1-(phenylmethyl)-3-pyrrolidinyl)amino]ethyl]- 10
carbamic acid 1,1-dimethylethyl ester in 100 ml of methanol was treated
with 1.0 g of 20% palladium on carbon and shaken in a hydrogen atmosphere
at pressures of 33.6 to 52.7 psi and temperatures of 23.5- 27.0 * for 18
hours. The catalyst was removed by filtration and the solvent evaporated to
give 5.0 g of the title compound as a viscous liquid. is  1
-Cyclopropyl-7-[3-[[2-[[(1,1 -dimethylethoxy)carbonyl]
amino]-1-oxopropyl]amino]-1-pyrrolidinyl]-6,8-difluoro-
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (mixture of isomers) A
suspension of 1.4 g (50 mmol) of
1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-quinoline-3-carboxylic
acid, 1.92 g (7.5 mmol) of
[1-methyl-2-oxo-2-1(3-pyrrolidinyl)amino]ethyl]carbamic acid
1,1-dimethylethyl - 20  ester, 1.5 g (15 mmol) of triethylamine and 75 ml
of acetonitrile was heated at reflux for five hours. The solvent was
removed in vacuo and the residue was partitioned between chloroform/water
(250 ml each) and acidified to pH 2.0 at 00 with 6.0 M hydrochloric acid.
The solid was removed by filtration, washed with water and dried in vacuo
to give 2.4 g of the title compound, mp 185-187 C. 25 7-[3-[(2-Amino-1
-oxopropyl)amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3- quinolinecarboxylic acid,
monohydrochloride. A solution of 2.3 g (4.4 mmol) of
1-Cyclopropyl-7-[3-[[2-[[(1,1-dimethylethoxy)carbonyl]amino]-1-ox-
opropyl]amino]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolineca
rboxylic acid in a mixture of 25 ml 30 of 1.0 M hydrochloric acid and 25 ml
of ethanol was heated at reflux for two hours. The mixture was evaporated
to dryness in vacuo and the residue was triturated with ethanol/ether (100
ml/1:1). The solid was removed by filtration, washed with ethanol/ether,
ether and dried in vacuo to give 1.6 g of the title compound, mp 238-240 *
C. 



35  Example 2 An Enantioselective Synthesis of Both [S-R*,SI-and
[S-(R',R')]-7-[3-[(2-Amino-1-oxopropyl)amino]-1-pyr-
rolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-3-quinolinecarboxylic
acid, monohydrochloride 40                          (V )
-3-Hydroxypyrrolidine A solution of 22.5 g (105 mmol) of
1-benzyl-3(S)-pyrrolidinol (J. Am. Chem. Soc., 1986, 108, 2049) 45
hydrochloride in 400 ml of methanol was treated with 2.0 g of 20% palladium
on carbon and shaken in an atmosphere of hydrogen at temperatures of
23-26.5, C and pressures of 48.4-51.2 psi for 21 hours. The catalyst was
removed by filtration through Celite and the solvent was removed in vacuo
to give 12.9 g of the title compound as a light yellow oil. 50
(W)-3-Hydroxypyrrolidine The above procedure was followed using 30.4 g (142
mmol) of 1-benzyl-3(R)-pyrrolidinol (J. Am. Chem. 55 Soc., 1986, 108, 2049)
hydrochloride, 600 ml of methanol, and 3.0 g of 20% palladium on carbon to
give 14.8 g of the title compound as a light yellow oil. 12    EP 0 304 087
Bi (R)-3-Hydroxy-l-pyrrolidinecarboxylic acid, phenylmethyl ester 5 A
solution of 10.2 g (82.6 mmol) of R-3-hydroxypyrrolidine hydrochloride
(Chem. Letts., 1966, pp 893-6) in 50 ml of water was cooled to 0  and
treated with 22.5 ml (90 mmol) of 4.0 N sodium hydroxide. The neutral
solution was treated dropwise with 15.6 g (87 mmol) of carbobenzyloxy
chloride maintaining the pH at 11.0  0.5 by the dropwise addition of 87 ml
of 1.0 N sodium hydroxide and the temperature below 5 io with a salt-ice
bath. When the addition was complete, the mixture was stirred at 5 * for
two hours and stored at 5 * for 18 hours. The reaction mixture was
saturated with sodium chloride and extracted with ethyl acetate (2 x 500
ml). The combined organic layers were washed with 1.0 N sodium hydroxide (4
x 50 ml), water, dried (MgSO4) and evaporated in vacuo to give 17.5 of the
title compound. 15 (S )-3-Hvdroxy-l-pyrrolidinecarboxylic acid, phenyl-
methyl ester s   20 When the above procedure was repeated using 12.4 g (0.1
mol) of (S)-3-hydroxypyrrolidine hydrochlo- ride, the yield of the title
compound was 20.1 g. 25
(g)-3-[(Methylsulfonyl)oxyl-l-pyrrolidinecarboxylic acid, Phenylmethyl
ester A solution of 17.5 g (84 mmol) of
(R)-3-hydroxy-1-pyrrolidinecarboxylic acid, phenylmethyl ester in 150 3o
ml of dry pyridine was cooled to 5 and treated dropwise with 11.5 g (0.1
mol) of methanesulfonyl chloride keeping the temperature at 5-. The
reaction mixture was stirred at 5 - for two hours and stored at 5 for 18
hours. The reaction mixture was allowed to warm to room temperature over
three hours and the solvent was 



then removed in vacuo. The residue was partitioned between ethyl
acetatelwater (500 ml each) and the aqueous layer was reextracted with
ethyl acetate. The combined organic layers were washed with water, 35 dried
(MgSO4) and evaporated in vacuo to give 21.2 g of the title compound. (5
)-3-[(Methylsulfonyl)oxy]-1-pyrrolidinecarboxylic acid, Dhenylmethyl ester
40 When the above reaction was run using 19.7 g (89 mmol) of the
(S)-isomer, the yield of the title compound was 26.2 g. 45
(5)-3-Azido-l-pyrrolidinecarboxylic acid, phenylmethyl ester 50     A
solution of 20.5 g (72 mmol) of
(R)-3-[(methylsulfonyl)oxy]-1-pyrrolidinecarboxylic acid, phenylmethyl
ester in 100 ml of dry N,N-dimethylformamide was treated with 6.5 g (0.1
mol) of sodium azide and heated at 90o for four hours. The solvent was
removed in high vacuo at 50  and the residue was partitioned between ethyl
acetatetwater (250 ml each). The aqueous layer was reextracted with ethyl
acetate and the combined organic fractions were washed with water, dried
(MgSO4) and evaporated in vacuo to give 16.2 g 55 of the title compound. 13
EP 0 304 087 Bi (C)-3-Azido-1-pyrrolidinecarboxylic acid, phenylmethyl
ester 5 When the above reaction was run using 21.0 g (70 mmol) of the
S-isomer, the yield of the title compound was 15.2 g. 10
(,S)-3-Amino-l-pyrrolidinecarboxylic acid, phenylmethyl ester A solution of
14.7 g (60 mmol) of (S)-3-azido-1-pyrrolidinecarboxylic acid, phenylmethyl
ester in 200 ml 15 of methanol was treated with 1.0 g of Raney-nickel and
shaken in a hydrogen atmosphere at pressures of 49.5-51 psi and
temperatures of 25.3-29.5 * for nine hours. The catalyst was removed by
filtration and the solvent was removed in vacuo to give 13.2 g of the title
compound. ' 20   ( )-3-Amino-1-pYrrolidinecarboxylic acid, phenylmethyl
ester When the above reaction was run using 15.1 g (61 mmol) of the
(R)-isomer, the yield of the title 25 compound was 13.4 g. (S)-3-E [(1,
1-Dimethylethoxy)carbonyllaminol-l- Pyrrolidinecarboxylic acid,
phenylmethyl ester 30 To a solution of 13.7 g (60 mmol) of
(S-3-amino-1-pyrrolidinecarboxylic acid, phenylmethyl ester in a mixture of
59 ml of 1.0 N sodium hydroxide and 90 ml of t-butanol was added dropwise a
solution of 13.1 g (60 mmol) of di-tert-butyl dicarbonate in 20 ml of
t-butanol keeping the temperature below 400. The 



35 reaction was allowed to come to room temperature over 18 hours and the
t-butanol was evaporated in vacuo. The residue was partitioned between
ethyl acetatelwater (250 ml of each) and the aqueous layer was reextracted
with ethyl acetate (250 ml). The combined ethyl acetate layers were washed
with water, dried (MgSO4), filtered, and evaporated in vacuo to give 18.2 g
of the title compound, mp 124-125 * C. 40
(B)-3-[((1,1-Dimethylethoxy)carbonyllaminol-l- pyrrolidinecarboxylic acid,
phenylmethyl ester 45     When the above reaction was run using 17.6 g (80
mmol) of (R)-3-amino-1-pyrrolidinecarboxylic acid, phenylmethyl ester, the
yield of the title compound was 24.8 g. 50   (
)-3-[[(1,1-Dimethylethoxy)carbonyllaminolpyrrolidine A solution of 17.7 g
(55.2 mmol) of
()-3-[[(1,1-dimethylethoxy)carbonyl]amino]-1-pyrrolidinecarboxylic acid,
phenylmethyl ester, in 400 ml of methanol was treated with 2.0 g of 20%
palladium on carbon and shaken in an atmosphere of hydrogen at temperatures
of 22-26.50 and pressures of 45-50.5 psi for one 55 hour. The solvent was
removed in vacuo to give 10.1 g of the title compound. (R)-3- [[(1,
1-Dimethylethoxy)carbonyll aminolpyrrolidine 14    EP 0 304 087 Bi When the
above reaction was run using 22.4 g (70 mmol) of
(R)-3-[[(1,1-dimethylethoxy)carbonyl]- amino]-1 -pyrrolidinecarboxylic
acid, phenylmethyl ester, the yield of the title compound was 12.5 g. 5
(fi)-l-Cyclopropyl-7-[3-f r(,1-dimethylethoxy)carbonyl]
aminol-1-pyrrolidinyll-6,8-difluoro-1,4-dihydro-4-oxo-3-
ouinolinecarboxylic acid, ethyl ester 10 A solution of 12.5 g (40 mmol) of
1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,
ethyl ester, 8.9 g (48 mmol) of
(S)-3-[[(1,1-dimethylethoxy)carbonyl]amino]pyrrolidine, 8.1 g (80 mmol) of
triethylamine and 75 ml of acetonitrile was heated at reflux for 18 hours.
The reaction mixture was cooled to 5 ' and the solid was removed by
filtration, washed with acetonitrile, ether and dried in vacuo to give 19.0
?8  g of the title compounds, mp 148-151 *C. (R)-1 -Cyclopropyl-7-[3-[[(1,1
-dimethylethoxy)carbonyl]aminol-1
-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3- quinolinecarboxylic acid,
ethyl ester 20     When the above reaction was run using 15.6 g (50 mmol)
of 1 -cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4- oxo-3-quinolinecarboxylic
acid, ethyl ester, 10.2 g (55 mmol) of
(R)-3-[[(1,1-dimethylethoxy)carbonyl]amino]- pyrrolidine, 10.1 g (0.1 mol)
triethylamine and 100 ml of acetonitrile, the yield of the title compound
was 23.8 g. 28       ( s)-7-r3-(Amino)-l-pyrrolidinyl]-l-cyclopropyl-6,
8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, ethyl ester 30 A
solution of 23.9 g (50 mmol) of
(S)-1-cyclopropyl-7-[3-[[(1,1-dimethylethoxy)carbonyl]amino]1-pyr-
rolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-quinoline carboxylic acid,
ethyl ester in 150 ml of trifluoroacetic 



acid was stirred at room temperature for four hours. The solvent was
removed in vacuo and the residue was triturated with 5% sodium bicarbonate.
The solid was removed by filtration, washed 5% sodium bicar- 35 bonate,
water and dried in vacuo to give 17.8 g of the title compound, mp 227-228 *
C. (R)-7-[3(Amino)-l-pyrrolidinyll-l-cyclopropyl-6,8-
difluoro-l,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 40    ethyl  ester
When the above reaction was run using 19.1 g (40 mmol) of (R)-1
-cyclopropyl-7-[3-[[(1,1 -
dimethylethoxy)carbonyl]amino]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-o
xo-3-quinolinecarboxylic    acid, 45  ethyl ester, the yield of the title
compound was 14.0 g. [S-(R*,Rl)]1-Cyclopropyl-7-[3-[[2-[[(1-dimethylethoxy)
carbonyl]amino]-1-oxypropyl]amino]-1-pyrrolidinyl]-6,
8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, ethyl ester 60
A solution of 8.76 g (50 mmol) of N-t-butoxy-L-alanine, 5.1 g (50 mmol) of
N-methylmorpholine and 100 ml of acetonitrile was cooled to -20- and
treated dropwise with 6.9 g (50 mmol) of isobutyl chloroformate keeping the
temperature below -10*. The resulting turbid mixture was stirred at -10  5
for one hour and treated with a solution of 18.9 g (50 mmole) of
(S)-7-[3-(amino)-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid, ethyl ester, in 100 ml of
methylene chloride. 66     The reaction was stirred at 0- for one hour and
allowed to come to room temperature where it was stirred for eight hours.
The solvent was removed in vacuo and the residue was triturated with water.
The solid was removed by filtration, washed with water and dried in vacuo
to give 25.2 9 of the title compound, mp 100-105 C. 15    EP 0304087 B1
[R-(R*,S*)]-1 -Cyclopropyl-7-[3-[[2-[[(1 -dimethylethoxy)carbonyl]amino]-1
-oxopropyl]amino]-1 -pyrrolidinyl]-6,8-
difluoro-1,4-dihydro-4-oxo-3-guinolinecarboxylic acid, ethyl ester When the
above reaction was run using 7.0 g (40 mmol) of N-t-butoxy-L-alanine, 4.1 g
(40 mmol) of N- 5  methylmorpholine, 5.5 g (40 mmol) of isobutyl
chloroformate, 15.1 g (40 mmol) of R)-7-[3-(amino)-1 -
pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarbo
xylic acid, ethyl ester in a total 100 ml of acetonitrile and 100 ml of
methylene chloride, the yield of the title compound was 19.6 g.
[S-(FrR*]-7-[3-[(2-Amino-l -oxopropyl)amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3- 1o quinolinecarboxylic acid,
monohydrochloride A solution of 27.4 g (50 mmol) of
[S-(RFRR}-1-cyclopropyl-7-[3-[[2-[[(1-dimethylethoxy)carbonyl] amino]-
1-oxopropyl]amino]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-quinoli
necarboxylic acid, ethyl ester in 200 ml of ethanol and 100 ml of 1.0 M
hydrochloric acid was heated at reflux for four hours. The solvent 15 was
removed in vacuo and the residue was triturated with 100 ml of a mixture of
ethanol/ether (1:1). The solid was removed by filtration, washed with
ethanol/ether (1:1), ether and dried in vacuo to give 17.9 g of the title
compound, mp 127-130 * C. [R-(RF,S)]-7-[3-[(2-Amino-1 -oxopropyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3- 20
quinolinecarboxylic acid, monohydrochloride When the above reaction was run
using 16.4 g (30 mmol) of [R-(R,S*)]-1-cyclopropyl-7-[3-[[2-[[(1-
dimethylethoxy)carbonyl]amino]-1 -oxopropyl]amino}1
-pyrrolidinyl-6,8-difluoro-1,4-dihydro-4-oxo-3- 



quinolinecarboxylic acid, ethyl ester, 60 ml of 1.0 M hydrochloric acid and
125 ml of ethanol, the yield of 25 the title compound was 10.4 g, mp
210-214 0 C. Example 3 [R-(R*,S*)7-[3[(2-Amino-1
-oxo-3-phenylpropyl)amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro- 30 oxo-1,8-naphthyridine-3-carboxylic
acid. [RI-2- [l-(Phenylmethyl )-3-pyrrolidinyll-1-isoindole-1, 35
3(2H)-dione To a suspension of 8.9 g (50 mmol) of
(S)-i-phenylmethyl-3-hydroxypyrrolidine[Synth. Commun., 15, 40 587 (1985)],
9.8 g (50 mmol) of phthalimide, 13.1 g (50 mmol) of triphenylphosphine and
100 ml of tetrahydrofuran was added, dropwise, a solution of 8.8 g (50
mmol) of diethyl azodicarboxylate at room temperature. The reaction was
stirred for 18 hours and the solvent was removed in vacuo. The residue was
triturated with ether and the solid was removed by filtration and
chromatographed on silica gel (E. Merck- 240-400 mesh) eluting with
chloroform/ethyl acetate (80:20). Fractions were combined based on thin
layer 45 chromatography and evaporated in vacuo to give 12.1 g of the title
compound. [R]-1 -(Phenylmethyl)-3-pyrrolidinamine A solution of 30.6 g (0.1
mol) of [R}2-[1-(phenylmethyl)-3-pyrrolidinyl}1lH-isoindole-1, 3(2H)-dione
in 50 300 ml of methanol was treated with 6.4 g (0.2 mol) of hydrazine. The
reaction was stirred at room temperature for 18 hours and treated with 12.5
ml (0.15 mol) of concentrated hydrochloric acid. The solid was removed by
filtration; the precipitate was washed with ethanol and the filtrate
evaporated in vacuo. The residue was dissolved in water, made basic with
20% sodium hydroxide saturated with sodium chloride and extracted with
ether (3 x 250 ml). The combined ether layers were washed with saturated
sodium chloride 55 solution, dried (MgSO4), filtered and evaporated in
vacuo. The residue was distilled in high vacuo to give 14.4 g of the title
compound, bp 86-87*/0.15 mm.    EP 0 304 087 Bi
[R-(R*,S*)]}1[-Phenylmethyl-2-oxo-2-[(1-(phenylmethyl)-3-pyrrolidinyl)amino
]ethyl]carbamic   acid,   1,1- dimethylethyl ester A solution of 13.3 g (50
mmol) of N-t-butoxy-L-phenylalanine, 5.1 g (50 mmol) of N-methylmorpholine
5  and 100 ml of acetonitrile was cooled to -200 and treated dropwise with
6.9 g (50 mmol) of isobutyl chloroformate keeping the temperature below
-10-. The resulting turbid mixture was stirred at -10  5* for one hour and
treated with a solution of 8.8 g (50 mmol) of
[R]-1-(phenylmethyl)-3-pyrrolidinamine in 50 ml of acetonitrile. The
reaction was stirred at 0 * for one hour and allowed to come to room
temperature where it was stirred for eight hours. The solvent was removed
in vacuo and the residue was partitioned between io  ethyl acetate and
water. The organic layer was washed with water, dried (MgSO4), filtered and
evaporated in vacuo to give 17.7 g of the title compound.
[R-(R,S)]-[1-Phenylmethyl-2-oxo-2-[(3-pyrrolidinyl) amino]ethyl]carbamic
acid, 1,1-dimethylethyl ester is     A solution of 21.2 g (50 mmol) of
[R-(RF,S)]-[1-phenylmethyl-2-oxo-2-[(1-(phenylmethyl)-3-pyrrolidinyl)-
amino]ethyl]carbamic acid, 1,1 -dimethylethyl ester in 200 ml of methanol
was treated with 1.0 g of 20% palladium on carbon and shaken in a hydrogen
atmosphere at pressures of 32.5-53.4 psi and temperatures of 23.0-27.5 *
for 18 hours. The catalyst was removed by filtration and the solvent was
removed in vacuo to give 16.3 g of the title compound. 



-    20 [R-(R*,S)]-1-Cyclopropyl-7-[3-[[2-[[(1,1-dimethylethoxy)
carbonyl]amino]-1-oxo-3-phenylpropyl]amino]-1-pyr-
rolidinyl]-6-fluoro-1,4,dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid A
suspension of 14.1 g (50 mmol) of
7-chloro-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-1,8-naph- 25
thyridine-3-carboxylic acid, 18.3 g (55 mmol) of
[R-(R*,S*]-[l-phenylmethyl-2oxo-2-[(3-pyrroldinyl)amino]- ethyl]carbamic
acid 1,1-dimethylethyl ester, 15.2 g (0.15 mol) of triethylamine and 200 ml
of acetonitrile was heated at reflux for four hours. The solvent was
removed in vacuo and the residue was dissolved in methylene chloride and
washed with 100 ml of cold 1.0 M hydrochloric acid and then water. After
drying (MgSO4) and filtering, the solvent was removed in vacuo to give 26.2
g of the title compound. 30
[R-(R*,S*)1-7-[3-r(2-Amino-1-oxo-3-phenylpropyl)aminol-
1-pyrrolidinyll-l-cyclopropyl-6-fluoro-1,4-dihydro-4-
oxo-1,8-naphthyridine-3-carboxylic acid 35 A solution of 14.5 g (25 mmol)
of [R-(R*,S)]-1-cyclopropyl-7-[3-[[2-[[(1,1-dimethylethoxy)carbonyl]
amino}-1 -oxo-3-phenylpropyl]amino]-1
-pyrrolidinyl]-6-fluoro-1,4-dihydro-4-oxo-1,8-napthyridine-3-carboxylic
acid, 100 ml of 1.0 M hydrochloric acid and 100 ml of ethanol was heated at
reflux for three hours. The 40  solution was filtered through a fiber glass
pad to clarify and the solvent removed in vacuo. The residue was triturated
with 100 ml of ethanol/ether (1:1) and the solid was removed by filtration.
After washing with ethanol/ether (2 x 50 ml-1:1) and ether, the solid was
dried in vacuo to give 10.2 g of the title compound, mp 216-219 C. 45
[S-(R*,R*)-7-(3-[2-Amino-l-oxo-3-phenylpropyl )aminol-
1-pyrrolidinyll-l-cyclopropyl-6-fluoro-1,4-dihydro-
4-oxo-1,8-naphthyridine-3-carboxylic  acid,  (Ia) When the above sequence
of reactions outlined for Example 3 was carried out using (R)-1-phenyl-
methyl-3-hydroxypyrrolidine, the title compound was achieved, mp 210-214-.
Using the same sequence of reactions and substituting
N-t-butoxy-Dphenylalanine the final products a5  having the [R-(RRF)]-3b)
and [S-(R,S1-3c) configurations were achieved. 17    EP 0 304 087 BI
Example 4 7-[3-[[(2-Amino-1 -oxypropyl)amino]methyl]-3-methyl-1
-pyrrolidinyl]-1 -cyclopropyl-B-fluoro-1,4-dihydro-4-oxo-
1,8-naphthyridine-3-carboxylic acid monohydrochloride. 5
[1-Methyl-2-[[(3-methyl-1-(phenylmethyl)-3-pyrrolidinyl)
methyl]amino-2-oxoethyl]carbamic  acid,  1,1- dimethylethyl ester (mixture
of isomers) A solution of 14.1 g (75 mmole) of t-butoxycarbonyl-L-alanine
in 135 ml of dry acetonitrile was treated 10 with 12.5 g (77 mmol) of
1,1'-carbonyldlimidazole. After stirring at room temperature for one hour
and gas evolution had ceased, the reaction mixture was heated at 60 * for
one hour cooled to room temperature and 



treated with 14.2 g (70 mmol) of
3-methyl-i-(phenylmethyl)-3-pyrrolidinemethanamine. The reaction mixture
was stirred at room temperature for 18 hours and the solvent was removed in
vacuo. The residue was partitioned between ethyl acetate/water and the
organic layer was separated, washed with water, dried 15  (MgSO4), and
evaporated in vacuo to give 23.9 g of the title compound.
[1-Methyl-2-[[(3-methyl-3-pyrrolidinyl)methyl]amino]-2-oxoethyl carbamic
acid, 1,1-dimethylethyl ester (mix- ture of isomers) -w  20     A solution
of 23.1 g (61.6 mmol) of
[1-methyl-2-[[(3-methyl-l-(phenylmethyl)-3-pyrrolidinyl)methyl]-
amino]-2-oxoethyl]carbamic acid, 1,1-dimethylethyl ester in 400 ml of
methanol was treated with 3.0 g of 20% palladium on carbon and shaken in a
hydrogen atmosphere at temperatures of 22-26- and pressures of 48.7-53.4
psi for 2.5 hours. The catalyst was removed by filtering through celite and
the filtrate was evaporated in vacuo to give 17.0 g of the title compound.
25 7-[3-[[[2-[[( ,1 -dimethylethoxy)carbonyl]amino]-1
-oxypropyl]amino]methyl]-3-methyl-1 -pyrrolidinyl]-i -
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid
(mixture of isomers) A solution of 1.2 g (4.3 mmol) of
7-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3- 30
carboxylic acid, 2.43 g (8.5 mmol) of
[1-methyl-2-[[(3-methyl-3-pyrrolidinyl)methyl]amino]-2-oxoethyl]- carbamic
acid, 1,1-dimethylethyl ester, 1.3 g (13 mmol) of triethylamine and 50 ml
of acetonitrile was heated at reflux for three hours. The solvent was
removed in vacuo and the residue was partitioned between methylene chloride
and water. The organic layer was washed with water, dried (MgSO4), and
evaporated in vacuo to give 2.1 g of the 35  title compound.
7-[3-[[(2-Amino-1 -oxypropyl)aminolmethyl]-3-methyl-1 -pyrrolidinyl]-i
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo- 1, 8-naphthyridine-3-carboxylic
acid monohydrochloride (mixture of isomers) 40     A suspension of 2.6 g
(4.9 mmol) of
7-[3-[[[2-[[(1,1-dimethylethoxy)carbonyl]amino]-1-oxypropyl]amino]-
methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4oxo-1,8-naphthyridine-3-carboxylic acid,
1,1-dimethylethyl ester in 50 ml of ethanol and 50 ml of 1.0 M hydrochloric
acid was heated at reflux for three hours. The resulting solution was
filtered through a fiber glass pad to clarify and the solvent was removed
in vacuo. The residue was triturated with ethanol/ether (30 ml each) and
the solid was removed by 45  filtration, washed with ethanol/ether (1:1),
ether and dried in vacuo to give 1.7 g of the title compound, mp 270-272'.
Using the sequence of reactions outlined in Example 4, the following
compounds were prepared: 7-[3-[[- (2-Amino-1
-oxopropyl)aminolmethyl]-3-methyl-1 -pyrrolidinyl]-}
-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3- quinolinecarboxylic acid
monohydrochloride, (4a); 50     7-[3-[[(2-Amino-I
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyli-fluoro-1,4-dihydro-4- oxo-3-quinolinecarboxylic acid
monohydrochloride, mp 233-235, (4b), and 5-Amino-7-[3-[[(2-amino-1
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6,8-difluoro- 1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
monohydrochloride, (). 55 18    EP 0304087 BI 



Example 5 7-[3-[(2-Amino-1 -oxypropyl)amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine- 3-carboxylic
acid monohydrochloride. 6
1-Cyclopropyl-7-[3-[[2-[[(1,1-dimethylethoxy)carbonyl]
amino-1-oxypropyljamino]-1-pyrrolidinyl]-6-fluoro-1,
4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid (mixture of isomers) A
solution of 1.2 g (4.2 mmol) of
7-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3- 10
carboxylic acid, 1.7 g (6.6 mmol) of
[1-methyl-2-oxo-2-[(3-pyrrolidinyl)amino]ethyl]carbamic acid 1,1-
dimethylethyl ester, 1.4 g (13.5 mmol) of triethylamine and 70 ml of
acetonitrile was heated at reflux for three hours and then stirred at room
temperature for 18 hours. The solvent was removed in vacuo and the residue
was partitioned between methylene chloride and water. The organic layer was
separated, washed with water, dried (MgSO4) and evaporated in vacuo to give
2.0 g of the title compound. 7-[3-[(2-Amino-1 -oxypropyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-
3-carboxylic acid monohydrochloride (mixture of isomers). A suspension of
2.0 g (4.0 mmol) of
1-cyclopropyl-7-[3-[[2-[[(1,1-dimethylethoxy)carbonyl]amino]-1- 20
oxypropyl]amino-1
-pyrrolidinyl]-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid (mixture of isomers) in a mixture of 25 ml of ethanol and 25 ml of 1.0
M hydrochloric acid was heated at reflux for two hours. The solution was
filtered through a fiber glass pad to clarify and the solvent was removed
in vacuo. The residue was triturated with ethanol/ether (25 ml each) and
the solid was removed by filtration. After washing with ethanol/ether
(1:1), ether and drying in vacuo, the yield of the title compound was 1.5
g, mp 26 222-224 * C. Using the sequence of reactions outlined in Example
5, the following compounds were prepared: 7-[3-[(2-Amino-1
-oxypropyl)amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3- quinolinecarboxylic acid
monohydrochloride, (5a); 7-[3-[(2-Amino-1 -oxopropyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3- 30
quinolinecarboxylic acid monohydrochloride, mp 218-221 *, (5b), and
5-Amino-7-[3-[(2-amino-1 -oxopropyl)amino}1 -pyrrolidinyl}-1
-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo- 3-quinolinecarboxylic acid
monohydrochloride, mp 228-230* C., (5c). Example 6 35 Using various
combinations of chiral amino acids and pyrrolidine side chain enantiomers,
the following examples were prepared with the indicated stereo-chemistry
using the previously described routes: 7-[3-[(aminoacetyl)amino]-1
-pyrrolidinyl-1
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (6), mp 208-210 * C. 40     7-[3-[[(2-Amino-I
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4- oxo-1,8-naphthyridine-3-carboxylic
acid hydrochloride (7), mp 270-272 * C. [R(RF,S)]- and
[S-(RFR)]-7-[3-[(2-Amino-1-oxopropyl)amino]-1-pyrroidinyl-1-cyclopropyl-6-f
luoro-1,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid hydrochloride
(8), mp 198-200 * C. [R-(FR,R)]- and
[S-(R,S)]-7-[3-[(2-Amino-1-oxopropyl)amino-1-pyrrolidinyl]-1-cyclopropyl-6,
8-difluoro- 4s  1,4-dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride
(9), mp 190-193 *C. [R-(R*,S)- and
[S-(R*,R)R7-[3-[(2-Amino-1-oxopropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6
,8-difluoro- 1,4-dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride
(10), mp 200-202 * C. [R-(RFR)l]- and
[S-(RS')]-7-[3-[(2-Amino-1-oxopropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6
-fluoro-1,4- 



dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid hydrochloride (11), mp
268-270 * C. 50
7-[3-[(Aminoacetyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-di
hydro-4-oxo-3- quinolinecarboxylic acid hydrochloride (12), mp 273-274* C.
5-Amino-7-[3-[[(aminoacetyl)aminolmethyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6,8-difluoro-1,4- dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (13), mp 271-273 *C. 7-[3-[[(2-Amino-1
-oxo-3-phenylpropyl)aminolmethyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6,8-difluoro- s5 1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (14), mp 268-270 - C. [S-(R,Rj)]-7-[3-[(2-Amino-1
-oxopropyl)amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo- 1,8-naphthyridine-3-carboxylic
acid, hydrochloride (15), mp 210-213 *C. [R-(R*,S)}- and
[S-(RR)R]-7-[3-[(2-Amino-1-oxopropyl)amino-1-pyrrolidinyl]-1-cyclopropyl-6-
fluoro-1,4- 19    EP 0304087 B1 dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (16), mp 218-220 C.
7-[3-[[(Aminoacetyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3- quinolinecarboxylic acid
hydrochloride, mp 287-289 * C. [R-(R,Sl)]- and
[S-(R',R")]-5-Amino-7-[3-[[(2-amino-1-oxo-3-phenylpropyl)aminolmethyl]-3-me
thyl-1-pyr- 6
rolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxyl
ic acid hydrochloride (17), mp 223- 225 - C.
7-[3-[[(Aminoacetyl)amino]methyl]-3-methyl-1 -pyrrolidinyl}-1
-cyclopropyl-6-f1 uoro-1,4-dihydro-4-oxo-1,8- naphthyridine-3-carboxylic
acid hydrochloride (8), mp 297-300 * C. [R-(R,R)]- and
[S-(RF,S')]-7-[3-[[(2-Amino-1-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-p
yrrolidinyl]- 10  1
-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (18), mp 268-271 *C. [R-(R,S)]- and
[S-(R,R)]-7-[3-[[(2-Amino-1-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-pyr
rolidinyl]- 1 -cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic
acid hydrochloride (20), mp 195-198 *C. [R-(R*,S*]-5-Amino-7-[3-[(2-amino-1
-oxopropyl)amino]-1 -pyrrolidinyl}-1 -cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride (21), mp 267-272 *
C. is     [S-(R*,R]-5-Amino-7-[3-[(2-amino-1 -oxopropyl)aminoJ1
-pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride (22), mp 228-230 *
C. [R-(R*,R*)  and
[S-(R*,S*]-7-[3-[[(2-Amino-l-oxo-3-phenylpropyl)amino]methyl]-3methyl-1-pyr
rolidinyl]-
1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid hydrochloride (23), mp 190- 195 * C. ;' 20     [S-(R,R)]- and
[R(Fr,S*)]-7-[3-[[(2-Amino-1-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-py
rrolidinyl]-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic  acid
hydrochloride (24), mp  190- 193 * C. [R-[R*,S*]- and
[S-(FrR*]-7-[3-[(2-Amino-l-oxo-3-phenylpropyl)amino]-1-pyrrolidinyl]-1-cycl
opropyl-6- fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid
hydrochloride (25), mp 108-110 *C. 25     [R-(R*,S)]- and
[S-(R*,R*]}7-[3-[(2-Amino-l-oxo-3-phenylpropyl)amino]-1-pyrrolidinyl]-1-cyc
lopropyl-6,8- difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (26), mp 217-219 C. [R-(R*,R)]-   and
[S-(RFSl]-7-[3-[[(2-Amino-1 -oxopropyl)amino]methyl]-3-methyl-1
-pyrrolidinyl]-1 -
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid
hydrochloride (27). 



[R-(R*,R*)]-   and    [S-(R*,S)]-7-[3-[[(2-Amino-1
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1 - 30
cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (28). [R-(R*,S')]-    and    [S-(RF,R)]-7-[3-[[(2-Amino-1
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl}.1 -
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (29). 7-[3-[(Aminoacetyl)amino]-1 -pyrrolidinyl-1
-cyclopropyl-8fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3- carboxylic acid
hydrochoride (30), mp 158-160*C. [R-(R*,S*)]- and
[S-(R*,R)-1-Cyclopropyl-7-[3-[(2,6-dia- 35
mino-1-oxohexyl)amino]-1-pyrrolidinyl]-6-fluoro-1,4-dihydro-4-oxo-3-quinoli
necarboxylic  acid  hydrochloride (31), mp 190-192 *C. [R-(R*,S)]- and
[S-(R*,R)]-7-[3-[(2-Amino-1-oxo-3-phenylpropyl)amino]1l-pyrrolidinyl]-1-cyc
lopropyl-6- fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (32), mp 197-200 * C. [R-(R,S)]- and
[S-(R*,Rk)]1-Cyclopropyl-7-[3-[(2,6-diamino-1-oxohexyl)amino]-1-pyrrolidiny
l]-6-fluoro- 40  1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid
dihydrochloride (3), mp 125-130 *C. 5-Amino-7-[3-[(aminoacetyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid hydrochloride (34). Claims 45 1. A compound of the
formula I Y O so                                  PF
CO2R I~~~() R1 55 wherein X is N. CH, CF, CCI, CCF3, COR2, or CNR2RF; Y is
H, F, NH2, or OR2; 20    * C   L dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (16), mp 218-220 * C.
7-[3-[[(Aminoacetyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3- quinolinecarboxylic acid
hydrochloride, mp 287-289 - C. [R-(R*,S)]- and
[S-(RF,R)]-5-Amino-7-[3-[[(2-amino-1-oxo-3-phenylpropyl)amino]methyl]-3-met
hyI-1-pyr- 5
rolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxyl
ic acid hydrochloride (17), mp 223- 225 * C.
7-[3-[[(Aminoacetyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fl uoro-1,4-dihydro-4-oxo-1.8- naphthyridine-3-carboxylic
acid hydrochloride (18), mp 297-300 C. [R.(R*,R*)]- and [S-(FrS*
]-7-[3-[[(2-Amino-l-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-pyrrolidiny
l]- io  1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic
acid hydrochloride (18), mp 268-271 *C. [R-(RF,S)]- and
[S-(RR*)]-7-[3-[[(2-Amino-1-oxo-3-phenylpropyl)amino]methyl]-3-methyl-l-pyr
rolidinyl]- 1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic
acid hydrochloride (20), mp 195-198*C. [R-(R*,S*]-5-Amino-7-[3-[(2-amino-1
-oxopropyl)amino]-1 -pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride (21), mp 267-272 -
C. 



15      [S-(RR)]-5-Amino-7-[3-[(2-amino-1 -oxopropyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride (2), mp 228-230 * C.
[R-(R,R)]- and
[S-(R*,S)]-7-[3-[[(2-Amino-1-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-py
rrolidinyl]-
1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid hydrochloride (23), mp 190- 195 * C. 20      (S-(RR*)]- and
[R(FR,S*]-7-13-[[(2-Amino-x-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-pyr
rolidinyl]-l- cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1
8-naphthyridine-3-carboxylic acid hydrochloride (24), mp 190- 193, C.
[R-[R,S)}]  and
[S-(RF,R*-7-[3-[(2-Amino-1-oxo-3-phenylpropyl)amino]-1-pyrrolidinyl]-1-cycl
opropyl-6- fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid
hydrochloride (25), mp 108-110 - C. 25      [R-(R*,S)]- and
[S-(R*,R*]7-[3-[(2-Amino-l-oxo-3-phenylpropyl)amino]-1-pyrrolidinyl]-1-cycl
opropyl-6,8- difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (26), mp 217-219 C. [R-(R,R)]-    and
[S-(R*,S*]-7-[3-[[(2-Aino-1 -oxopropyl)amino]methyl]-3-methyl-1
-pyrrolidinyl]-1 -
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid
hydrochloride (27). [R-(R*,R)]-    and     [S-(RF,S)]-7-[3-[[(2-Amino-1
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1 - 30
cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (28). [R-(R,S)]-    and      [S-(RR)]-7-j3-[[(2-Amino-1
-oxopropyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-1 -
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
hydrochloride (29). 7-[3-[(Aminoacetyl)amino}1 -pyrrolidinyl}1
-cyclopropyl-6-fluoro-1,4-dihydro-4oxo-1,8-naphthyridine-3- carboxylic acid
hydrochoride (30), mp 158-160*C. [R-(R*,S)]- and
[S-(R*,R)-1-Cyclopropyl-7-[3-[(2,6-dia- 35
mino-1-oxohexyl)amino]-1-pyrrolidinyl]-6-fluoro-1,4-dihydro-4-oxo-3-quinoli
necarboxylic  acid  hydrochloride (31), mp 190-192-C. [R-(R*,S*)  and
[S-(FR*
)-7-[3-[(2-Amino-l-oxo-3-phenylpropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-
6- fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid hydrochloride (32),
mp 197-200 * C. [R-(R*,S)]- and
[S-(R,R)]-1-Cyclopropyl-7-[3-[(2,6-diamino-1-oxohexyl)amino]-1-pyrrolidinyl
]6-fluoro- 40  1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid
dihydrochloride (33), mp 125-130 C. 5-Amino-7-[3-[(aminoacetyl)aminlo]-1
-pyrrolidinyl]-1 -cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid hydrochloride (34). Claims 45 1. A compound of the
formula I Y   O 50                                      1'
co2R R1 55 wherein X is N, CH, CF, CCI, CCF3, COR2, or CNR2R3; Y is H, F,
NH2, or OR2; 20    C   L   M S Z is 



K>                                                            R3 -CR3 -RNI
-N-R5r  jJ 10                   t~z>Ro   N$N R5, -N3N-R5 -NCN-RR 7-dTCN-RN
4D3     or "S-R-R5 20 R is H, alkyl of 1-6 carbon atoms or a cation; R1 is
alkyl of 1-6 carbon atoms, haloalkyl in which alkyl has 1-4 carbon atoms,
vinyl, cycloalkyl of 3-6 carbon atoms, phenyl or phenyl substituted by 25
halogen, hydroxy, amino or alkyl of 1-4 carbon atoms; R2 and Rs are each
independently hydrogen or alkyl of 1-4 carbon atoms; R4 is -(CR2R3),-NR2R5
in which n is 0, 1, or 2; Rs is 30 -C-ER 35 in which RF is hydrogen, alkyl
of 1-10 carbon atoms or alkyl of 1-10 carbon atoms substituted by OR2,
NR2R3,CO2H, C02R2, CONR2Rs, 40
X-R2R3, 45 SR2, SS-CH, jC022, 50
Z2 -CN, phenyl, phenyl substituted by halogen, hydroxy, amino or alkyl of
1-4 carbon atoms, -indolyl or a 5- or 6-membered heterocyclic ring
containing at least one nitrogen, oxygen, or sulfur atom; or phenyl,
p-hydroxyphenyl, or taken with the nitrogen atom of the amino group is
trimethylene or hydroxy 55     substituted trimethylene; an optically
active isomer thereof, or a pharmaceutically acceptable acid addition salt
thereof. 21    * C   L  M 2. A compound according to claim 1, in which Rs
is hydrogen, alkyl of 1-4 carbon atoms or alkyl of 1-4 carbon atoms
substituted by OH, NH2, C02H, CONH2., 5 10     SR2, -SS-CH2 CO2H, 15
~2- phenyl, p-hydroxyphenyl, 3-indolyl, 4-imidazolyl; or phenyl,
p-hydroxyphenyl, or taken with the nitrogen of the a-amino group is
trimethylene or hydroxy substituted trimethylene. 



20 & A compound according to claims 1 to 2, wherein R, is alkyl of 1-3
carbon atoms, 2-fluoroethyl, vinyl, cyclopropyl, phenyl, phenyl substituted
by halogen, hydroxy, amino or alkyl of 1-4 carbon atoms, or a 5- or
6-membered heteroaromatic ring containing at least one nitrogen, oxygen, or
sulfur atom. 4. A compound according to claims 1 to 3, wherein X is N, CH,
CF, CCI, or CCF3, 25     YisHorNH2, R1 is ethyl, 2-fluoroethyl, vinyl, or
cyclopropyl and Z is R4                   ~~~~R3 - R3   -
-N  N-R5    3R R3 35 -NR4 40 5. A compound according to claims 1 to 4,
wherein Z is 45                                              R _$~R 3 50
and R, is cyclopropyl. 6. A compound according to claim 1 and being a
member of the group consisting of 7-[3-(2-amino-1- oxopropyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1
,8-naphthyridine-3-carboxylic 55 acid or the [S-(R*,R*)] or the [S-(R*,S*)
isomer thereof, 7-[3-[(aminoacetyl)amino]-1 -pyrrolidinyl}1
-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1 ,8-naphthyridine-3- carboxylic
acid or an optical isomer thereof, 22    EP 0 304 087 B1
I IHIIIJ BII1j INJI  li  I!I 7[-3-[(2-amino-1 -oxo-3-phenylpropyl)amino}1
-pyrrolidinyll-1 -cyclopropyl-6-fluoro-1 ,4dihydro-4-oxo-1 ,8-
naphthyridine-3-carboxylic acid or the [S-(R*,S*)1 or the [S-(R*,R*)I
isomer thereof, 7-[3-[(2,5-diamino-1 ,5-dioxopentyl)amino]-1
-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1,8- 6
naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-[3-[(2-amino-4-carboxy-1-oxobutyl)amino]1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1 ,8- naphthyridine-3-carboxylic
acid or an optical isomer thereof, 7-[3-[(2,6-diamino-1 -oxohexyl)amino}1
-pyrrolidinyl-1 -cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1,8-
naphthyridine-3-cwboxylic acid or an optical isomer thereof, 10
7-[3-[[(2-amino-1-oxo-3-phenylpropyl)amino]methyl]-3-methyl-1-pyrrolidinyl}
1-cyclopropyl-6-fluoro-1 ,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof, 7-[3-[[(2-amino-1
-oxopropyl)amino]methyll-3-methyl-1 -pyrrolidinyl]-1 -cyclopropyl-6fluoro-1
,4-dihydro-4- oxo-1 ,8-naphthyridine-3-carboxylic acid or an optical isomer
thereof, 7-[3-[[(aminoacetyl)aminolmethyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1 ,8- 16
naphthyridine-3-carboxylic acid or an optical isomer thereof, 



7-[3-[(aminophenylacetyl)amino]methyl]-3-methyl-1 -pyrrolidinyl}1
-cyclopropyl-6-fluoro-1 ,4-dihydro-4- oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof, 7-[3-[[(2-amino4-carboxy-1
-oxobutylamino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof, 20     7-[3-[[(2,6-diamino-1
-oxohexyl)amino]methyl]-3-methyl-1 -pyrrolidinyl]-l
-cyclopropyl-6-fluoro-1,4-dihydro- 4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof, 7-[3-[[2,5-diamino-1
,5-dioxopentyl)amino]methyl]-3-methyl-1-pyrrolidinyl]-1-cyclopropyl-6-fluor
o-1 ,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical
isomer thereof, 7-[3-1(2-amino-1 -oxopropyl)amino]-1 -pyrrolidiny]-1
-cyclopropyl-6,8-difluoro-1 ,4-dihydro-4-oxo-3- 25     quinolinecarboxylic
acid or the (S-(R*,R*)] isomer thereof. 7-[3-[(aminophenylacetyl)amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid or an optical isomer thereof, 30 7. A
pharmaceutical composition comprising an antibacterially effective amount
of a compound according to claims 1 to 6 together with a carrier or
excipient. 8. Use of a compound according to claims 1 to 6 for the
preparation of a pharmaceutical for the treatment 35     of bacterial
infections. 9. A process for the preparation of a compound according to the
formula I y    O 40                                                      CO
( 02 46                                  ~~~~~~~~~~~~~~~~~~~~~~~~~~1 45R
wherein X is N, CH, CF, CCI, CCFa, COR2, or CNR2Rs; YisH, F, NH2, or OR2;
50     Z is 55 23    EP 0 30 087 81                             ||||||||
ll-ii ll *   C   L   M   S   * R 4 10           t>        R     --N$N-;5,R
_ -N N-R5-N             5 5                          C    CIR ~~~ ~~~~~~3,
\- RR 10                          -NNR    -NO      R -CN6R-R i 20      R is
H, alkyl of 1-4 carbon atoms or a cation; R. is alkyl of 1-6 carbon atoms,
haloalkyl in which alkyl has 1-4 carbon atoms, vinyl, cycloalkyl of 3-6
carbon atoms, phenyl or phenyl substituted by halogen, hydroxy, amino or
alkyl of 1-4 carbon atoms; 



R2 and Re are each independently hydrogen or alkyl 25         of 1-4 carbon
atoms; R4 is -(CR2Ra)n-NR2Re in which n is 0, 1, or 2; P6 is 30
3 in which Rs is 35         hydrogen, alkyl of 1-10 carbon atoms or alkyl
of 1-10 carbon atoms substituted by OR2, NR2Ra,CO2H, C02R2, CONR2Re, 40
-IIRa RS, 46 ss-cHi2 j-coaE, NH2 50     -CN, phenyl, phenyl substituted by
halogen, hydroxy, amino or alkyl of 1-4 carbon atoms, -indolyl or a 5- or
smembered heterocyclic ring containing at least one nitrogen, oxygen, or
sulfur atom; or phenyl, p-hydroxyphenyl, or taken with the nitrogen atom of
the amino group is trimethylene or hydroxy substituted treanethylene; an
optically active isomer thereof, or a pharmaceutically acceptable acid
addition salt thereof which 55     comprises reacting a compound of the
formula 21 24    EP 0 304 087 B1                        | l!III|i I  ||||
||||| 11  ||| * C   L   M S * Y O 6                   S 'tC02R   ~~~~~~~II,
10 in which Z' is 20                                           R 3 <;z)Ri~~
"$N    - 13NH  -NTNH 25
R3 -N  NH                        Or -NXN-H 30 and R4' is -(CR2R%),-NR2H,
with a compound of the formula EOC-CE-Re 35
III 0 NIIPro or an activated acid derivative thereof in which Pro
represents a protecting group, in the presence of an activated acid, and
removing the protecting group by acid hydrolysis or catalytic
hydrogenation, and, if 40     desired, converting by known means the
resulting product to a pharmaceutically acceptable base or acid addition
salt thereof. 10. A process according to claim 9, wherein Pro is
t-butyloxycarbonyl or benzyloxycarbonyl. 45 11. A process for the
preparation of a compound of the formula I 
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R1 55 wherein R, R1, X and Y have the above meaning and in which Z is 25
*   C   L  M   S   * R~~R -NR3    MNip    -N N-R5 N$N  R5    -N3N-P.D *U 10
R M.    ~   or: 16 which comprises reacting a compound of the formula IlIl
20~~~~~~~ 25                                           RI in which L is a
leaving group, with an amine of the formula ZH, in which the a-amino group
in Fis is protected and removing the protecting group by acid hydrolysis or
catalytic hydrogenation, and, if 30     desired, converting the resulting
compound to a pharmaceutically acceptable base or acid addition salt
thereof by known means. 12. A process for the preparation of a compound
according to claim 9 which comprises removing a protective group from the
a-amino group, R5, by acid hydrolysis or catalytic hydrogenation, and if 35
desired, converting the resulting free acid to a pharmaceutically
acceptable base salt or to a pharmaceutically acceptable acid addititon
salt by known means. 13 A process according to claims 9 to 12 wherein the
protective group is t-butyloxycarbonyl and said group is removed by acid
hydrolysis in aqueous hydrochloric acid. 40 14. A process according to
claims 9 to 12 wherein the protective group is benzyloxycarbonyl and said
group is removed by catalytic hydrogenation using palladium on carbon as
catalyst. 16. A process according to claim 9 for the preparation of a
compound of formula 1, wherein RN is hydrogen, 45     alkyl of 1-4 carbon
atoms or alkyl of 1-4 carbon atoms substituted by OH, NH2, C02H, CONH2, 50
SR2, 55                                     -SS-CH2CE-CO2 H. 2 26    EP 0
304 087 Bi                                  C I!IIIIJ  L1111 IlISI II l!II 



phenyl, p-hydroxyphenyl, 3-indolyl, 4-imidazolyl, or phenyl,
2-hydroxyphenyl, or taken with the nitrogen of the a-amino group is
trimethylene or hydroxy substituted trimethylene. 16. A process according
to claim 9, for the preparation of a compound of formula 1, wherein Ri is
alkyl of 5      1-3 carbon atoms, 2-fluoroethyl, vinyl, cyclopropyl,
phenyl, phenyl substituted by halogen, hydroxy, amino or alkyl of 1-4
carbon atoms, or a 5- or 6-membered heteroaromatic ring containing at least
one nitrogen, oxygen, or sulfur atom. 17. A process for the preparation of
a compound of formula I according to claim 9, wherein X is N, CH, CF, 10
CCI, or CCFa, Y is H or NH2, R1 is ethyl, 2-fluoroethyl, vinyl, or
cyclopropyl and Z is 'w-  20                     j 25 18. A process for the
preparation of a compound of formula I according to claim 9, wherein Z is
R4                    33 35 and R1 is cyclopropyl. 19. Process according to
claim 9 for the preparation of a compound according to claim 9 being a
member /       ~~~of the group consisting 40of 7-[3-(2-amino-1
-oxopropyl)amino-1 -pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1
,4-dihydro-4-oxo-1 ,8-naph- thyridine-3-carboxylic acid or the [S-(R*,R*)]
or the [S-(R*,S*) isomer thereof, 7-[3-[(aminoacetyl)amino}-1
-pyrrolidinyl}-1 -cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1
,8-naphthyridine-3- carboxylic acid or an optical isomer thereof, 45
7[-3[(2-amino-1 -oxo-3-phenylpropyl)amino-1 -pyrrolidinyl]-1
-cyclopropyl-8-fluoro-1 ,4dihydro-4-oxo-1 8- naphthyridine-3-carboxylic
acid or the [S-(R*,S*)] or the [S-(R*,R*)] isomer thereof,
7-[3-[(2,5-diamino-1 ,5-dioxopentyl)amino}-1 -pyrrolidinyl}-1
-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1 ,8- naphthyridine-3-carboxylic
acid or an optical isomer thereof, 60     7-[3-((2-amino-4-carboxy-1
-oxobutyl)amino]-1 -pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1
,4-dihydro-4-oxo-1 ,8- naphthyridine-3-carboxylic acid or an optical isomer
thereof, 7-[3-[(2 ,6-d iamino- 1 -oxohexyl)amino]- 1 -pyrrol id inyl- 1
-cyclopropyl-6-fl uoro- 1 ,4-dihydro-4-oxo- 1 ,8- naphthyridine-3carboxylic
acid or an optical isomer thereof, 7-[3-[(am inophenylacetyl)am ino]- 1
-pyrrolid inyl} 1 -cyclopropyl-6-fluoro-1 ,4-d ihydro-4-oxo- 1 ,8- 55
naphthyridine-3-carboxylic acid or an optical isomer thereof, 7-[3-[[(2-am
ino- 1 -oxo-3-phenylpropyl)ami nojm ethyl]-3-methyl-1 -pyrrol id inyl } 1
-cyclopropyl-6-fl uoro- 1 ,4- dihydro-4-oxo-1 ,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof, 7-[3-[[(2-amino-1
-oxopropyl)amino]methyl]3methyl-1 -pyrrolidinyl}1 -cyclopropyl-6-fluoro-1
,4-dihydro-4- 27    EP 0 304 087 B1                           |||||||| ||
|| || !  *!IC   L  M   S i oxo-1,8-naphthyridine-3-carboxylic acid or an
optical isomer thereof, 7-[3-[[(aminoacetyl)amino]methyl]-3-methyl-1
-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-1,8- 



naphthyridine-3-carboxylic acid or an optical isomer thereof,
7-[3-[[(aminophenylacetyl)amino]methyl]-3-methyl-1-pyrrolidinyl}1-cycloprop
yl-6-fluoro-1,4-dihydro-4- 6      oxo-1,8-naphthyridine-3-carboxylic acid
or an optical isomer thereof, 7-[3-[[(2-amino-4-carboxy-1
-oxobutylamino]methyl]-3-methyl-1 -pyrrolidinyl]-
-cyclopropyl-8-fluoro-1,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof, 7-[3-[[(2,.-diamino-1
-oxohexyl)amino]methyll-3-methyl-1 -pyrrolidinyl]-1 -cyclopropyl-6-fluoro-1
,4-dihydro- 4-oxo-1,8-naphthyridine-3-carboxylic acid or an optical isomer
thereof, 10
7-[3-112,5-diamino-1,5-dioxopentyl)amino]methyl]-3-methyl-1-pyrrolidinyl]-1
-cyclopropyl-6-fluoro-1,4- dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid or an optical isomer thereof, 7-[3-[(2-amino-1 -oxopropyl)amino]-1
-pyrrolidiny}-1 -cyclopropyl-6,8-difluoro-1 ,4-dihydro-4-oxo-3-
quinolinecarboxylic acid or the [S-(R*,R)J isomer thereof. 15 20. Use of a
compound prepared according to claims 9 to 19 for the preparation of a
pharmaceutical for the treatment of bacterial infections. 21. Process for
preparing a pharmaceutical composition characterized by adding a compound
prepared --' 20    according to claims 9 to 19 to a pharmaceutically
acceptable carriers or excipient. PatentansprUche 1. Verbindung der Formel
I 25 Y    O F                  co R 30 Z~ 35     worn bedeuten: X N, CH,
CF, CCI, CCFs, COR2 oder CNR2R3; Y H, F, NH2 oder OR2; z 40
R3 4       R            3~~~~~~R -   R   -Nar                - N  N-R5 45~
3NU  -RR4-1NR5 66                          -4F..R5, -4N'j  oder   NIN- 28
EP O 304 087 B1                                   L C   " M R H, Alkyl mit
1 - 6 Kohlenstoffatom(en) oder ein Kation; Ri Alkyl mit 1 - 6
Kohlonstoffatom(en), Halogenalkyl mit 1 - 4 Kohlenstoffatom(en) im
Alkylteil, Vinyl, Cyoloalkyl mit 3 - 6 Kohlenstoffatomen, Phenyl oder
halogen-, hydroxy-, amino- odor alkyl-(mit 1 - 4
Kohlenstoffatom(en))substituiertes Phenyl; 5      R2 und Re jeweils
unabhangig voneinander Wasserstoff oder Alkyl mit 1 - 4
Kohlenstoffstom(en); 



R4 -(CR2 R3),-NR2 R5 mit n = 0, 1 oder 2; Rs -C-CH-R6 10
a   I 0  NH2 mit RF gleich Wasserstoff, Alkyl mit 1 - 10
Kohlenstoffatom(en) oder Alkyl mit 1 - 10 Kohlenstoffatom(en), substituiert
is     durch OR2, NR2RI , CO2H, C021R2, CONR2R3, NH II -CNR2R3, 20
23 SR2, 25                                       SS-CH2CH-CO2H, -1 NH2 -CN,
Phonyl, Phenyl, substituiert durch Halogen, Hydroxy, Amino oder Alkyl mit 1
- 4 Kohlenstoffatom- 30     (on), Indolyl odor elnem 5- odor 6-gliedrigen
hoterocyclischen Ring mit mindestens einem Stickstoff-, Sauerstoff- oder
Schwefelatom; oder Phenyl, p-Hydroxyphenyl oder zusammen mit dom
Stickstoffatom der Aminogruppe gloich Trimethylen oder
hydroxysubstituiertem Trimethylen; ein optisch aktives Isomeres hiervon
oder ein pharmazeutisch akzeptables Slureadditionssalz hiervon. 95  2.
Verbindung nach Anspruch 1, worin Re fUr Wasserstoff, Alkyl mit 1 - 4
Kohlenstoffatom(en) oder Alkyl mit 1 - 4 Kohlenstoffatom(en), substituiert
durch OH, NH2, CO2H, CONH2, x1
NH It 40                                             C-NH2, S1R2, 45
-SS-CH2CH-CO2H, NH2 so     Phenyl, p-Hydroxyphenyl, 3-Indolyl,
4-lmidazolyl; odor Phenyl, p-Hydroxyphenyl, odor zusammen mit dem
Stickstoff der a-Aminogruppe Trimethylen odor hydroxysubstituiertes
Trimethylen steht. 3. Verbindung nach Anspruch 1 odor 2, wobei R1 fUr Alkyl
mit 1 - 3 Kohlenstoffatom(en), 2-Fluorethyl, Vinyl, Cyclopropyl, Phenyl,
Phenyl, substituiert durch Halogen, Hydroxy, Amino oder Alkyl mit 1 - 4 55
Kohlenstoffatom(en), oder oenen 5- odor 6-gliedrigen heteroaromatischen
Ring mit mindestens einem Stickstoff-, Sauerstoff- odor Schwefelatom stoht.
29    EP 0 304 087 Bi                             1       IIII Iliji III 11
* C   L   M 4. Verbindung nach AnsprUchen 1 bis 3, wobei bedeuten: 



X N, CH, CF, CCI oder CCFa; Y H oder NH2; R. Ethyl, 2-Fluorethyl, Vinyl
odor Cyclopropyl und 5      z R 3~~~~R 10     _d^3   -NC    ~-N N-R5 i 15
r~~~~S R4 20 5. Verbindlung nach AnsprUchen 1 bis 4, worin Z fOr 25 30
steht und R, Cyclopropyl darstellt. 6. Verbindung nach Anspruch 1 in Form
dines Glieds aus der Gruppe: 7-[3-(2-Amino-1 -oxopropyl)-amino} 1
-pyrrolidinyl)-1 -cyclopropyl-6-fluor-1 ,4-dihydro-4-oxo-1 ,8-
naphthyridin-3-carbonsaure oder das [S-(R*,R*)]- odor das
(S-(R*,S7]-lsomere hiervon, 35     7-[3-[(Aminoacetyl)-aminoJ-1
-pyrrolidinyl)-1 -cyclopropyl-6-fluor-1.4-dihydro-4-oxo-1,8-naphthyridin-3-
carbonsaure odor oin optisches Isomeres hiervon, 7-[3-[(2-Amino-1
-oxo-3-phonylpropyl)-amino]-1 -pyrrolidinyl]-1 -cyclopropyl-6-fluor-1
,4-dihydro-4-oxo-1 ,8- naphthyridin-3-carbonsgure oder das [S-(R*,87]- oder
das [S-(R*,Rj]-lsomere hiervon,
7-[3-[(2,5-Diamino-1,5-dioxopentyl)-amino]-1-pyrrolidinyl]-1-cyolopropyl-6-
fluor-1,4-dihydro-4-oxo-1,8- 40     naphthyridin-3-carbonsaure odor oin
optisches Isomeres hiervon, 7-[3-[(2-Amino-4-carboxy-1 -oxobutyl)-amino]-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluor-1 ,4-dihydro-4-oxo-1,8-
naphthyrldin-3-carbonsaure odor ein optisches Isomeres hiervon,
7-[3-[(2,6-Diamino-1 -oxohexyl)-amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1 ,4-dlhydro-4-oxo-1 ,8- naphthyrldin-3-carbonslure
oder ein optisches Isomeres hiervon, 45     7-[3-[[(2-Amino-1
-oxo-3-phenylpropyl)-amino]-methyll-3-methyl-1 -pyrroidinyl]-1
-cyclopropyl-6-fluor-1,4- dihydro-4-oxo-1,8-naphthyridin-3-carbonsaure oder
oin optisches Isomeres hiervon, 7-[3-[[(2-Amino-1
-oxopropyl)-amino]-methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1 ,4-dihydro-4- oxo-1,8-naphthyridin-3-carbonsdure
odor ein optisches Isomeres hiervon,
7-[3-[[(Aminoacetyl)-amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1 ,4-dihydro-4-oxo-1 ,8- 50
naphthyridin-3-carbonsaure odor ein optisches Isomeres hiervon,
7-[3-[[(Aminophonylacetyl)-amino]-mothyl]-3-mothyl-1 -pyrrolidinyl]-1
-cyclopropyl-B-fluor-1 ,4-dihydro-4- oxo-1,8-naphthyridin-3-carbonsture
oder oin optisches Isomeres hiervon, 7-[3-[[(2-Amino-4-carboxy-1
-oxobutylamino]-methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1,4- dihydro-4-oxo-1,8-naphthyridin-3-carbonsaure oder
oin optisches Isomeres hiervon, 65
7-[3-[[(2,6-Diamino-1-oxohexyl)-aminoJmethyl}-3-mothyl-1-pyrrolidinyl]-1-cy
clopropyl-6-fluor-1,4- dihydro-4-oxo-1,8-naphthyridin-3-carbonsaure odor
ein optisches Isomeres hiervon, 7-[3-[[(2,5-Diamino-1
,5-dioxopentyl)-amino]-mothyl]-3-mothyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1,4- dihydro-4-oxo-1,8-naphthyridin-3-carbonsfiure
oder din optisches Isomeres hiervon, 30    
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7-[3-[(2-Amino-1 -oxopropyl)-amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6,8-difluor-1 ,4-dihydro-4-oxo- chinolincarbonslure oder das
[S-(R*,Rl)]-lsomere hiervon, 7-[3-[(Aminophenylacetyl)-amino]-1
-pyrrolidinyl}1 -cyclopropyl-6-fluor-1 ,4-dihydro-4-oxo-1 ,8-
naphthyridin-3-carbonsaure odor ein optisches Isomeres hiervon. 5 7.
Arzneimittelzubereitung mit einer antibakteriell wirksamen Menge elner
Verbindung nach AnsprUchen 1 bis 6 zusammen mit einem Tr~ger oder
Streckmittel. 8. Verwendung einer Verbindung nach AnsprUchen 1 bis 6 zur
Herstellung elnes Arzneimittels zur 10     Behandlung bakterieller
Infektionen. 9. Verfahren zur Herstellung olner Verbindung entsprechend der
Formel I 15                                               0 co 2R z      X
N ''  20 worin bedeuten: 25     X N, CH, CF, CCI, CCF3, COR2 oder CNR2Re; Y
H. F, NH2 oder OR2; z 30                         R4
R3 4;;>~-4  -N$N-R5R5 -4NI-RjRs, 40                             .. -NCN-R5
-jR  oder N5 40~~~~~~~~~~4 R H, Alkyl mit 1 - 6 Kohlenstoffatom(on) odor
ein Kation; 50     R1 Alkyl mit 1 - 6 Kohlenstoffatom(en), Halogenalkyl mit
1 - 4 Kohlonstoffatom(en) im Alkylteil, Vinyl, Cycloalkyl mit 3 - 6
Kohlenstoffatomen, Phenyl odor halogen-, hydroxy-, amino- odor alkyl-(mit 1
- 4 Kohlonstoffatom(en))substituiortes Phenyl; R2 und Ra jeweils unabhangig
voneinander Wasserstoff oder Alkyl mit 1 - 4 Kohlenstoffatom(en); R4
-(CR2Ra),-NR2R5 mit n = 0, 1 oder 2; 55     Rs 31    -C-CH-R6 1 1  I O NH2
-5 mit RF gleich Wasserstofl, Alkyl mit 1 - 10 Kohlonstoffatom(en) odor
Alkyl mit 1 - 10 Kohlenstoffatom- (en), substituiert durch OR2, NR2Rs, C02
H, C02 R, CONR2Rs, NH 10                                              II 



-CNR2R3, SR2. 15                                        SS-CH2CjH-CO2H, NH2
-CN, Phenyl, Phenyl, substituiert durch Halogen, Hydroxy, Amino oder Alkyl
mit 1 - 4 Kohlonstoffatom- -_' 20    (on), Indolyl oder einem 5- oder
6-gliedrigen heterocyclischen Ring mit mindestens oinem Stickstoff-,
Sauerstoff- oder Schwefelatom; odor Phenyl, p-Hydroxyphenyl oder zusammen
mit dem Stickstoffatom der Aminogruppe gleich Trimethylen odor
hydroxysubstituiertem Trimethylen; eines optisch aktiven Isomeren hiervon
odor eines pharmazeutisch akzoptablen Saureadditionssaizes hiervon durch
Umsetzen einer Verbindung der Formal 11 25 Y           C co2 30
Z .x R 35 worin Z' fUr R3 45~~~~~~~~   3 40 55                -3
a-H o R32 50 R R 55NHOe
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ll mit R4' gleich -(CR2Ra),-NR2H steht, mit einer Verbindung der Formel
HOC-CH-R6 0 NHPro mit Pro gleich einer Schutzgruppe oder einem aktivierten
Slurederivat hiervon in Gegenwart einer aktivierten Saure und Entfernen der
Schutzgruppe durch Slurehydrolyse oder katalytische Hydrierung 10     und,
gewUnschtenfalls, Umwandeln des erhaltenen Produkts in ein pharmazeutisch
akzeptables Base- oder Saureadditionssalz hiervon in Oblicher bekannter
Weise. 10. Verfahren nach Anspruch 9, worin Pro fOr tert.-Butyloxycarbonyl
oder Benzyloxycarbonyl steht. 16  11. Verfahren zur Herstellung einer
Verbindung der Formel I Y 0 20
(I) 



I R1 25 worin R, RI, X und Y die zuvor angegebene Bedeutung besitzen und Z
fUr 30                                        R4
R R3                              _ 40  ,a                             R
3R3              5 3  _$MR  Rode                              R 45  steht,
durch Umsetzen einer Verbindung der Formel III Yc O 50                  r
A~~~~~~o               t:~(II), 55
R1 worin L fUr eine Rluchtgruppe steht, 33    1 1111111 111111
IiIli!11111111111 EP 0 304 08.7 B1                                  c   L
M S * mit einem Amin der Formel ZH, be! dem die a-Aminogruppe in R5
geschUtzt ist und Entfemen der Schutzgruppe durch Saurehydrolyse oder
katalytische Hydrierung und gewlnschtenfalls Umwandeln der erhaltenen
Verbindung in ein pharmazeutisch akzeptables Base- oder Saureadditionssalz
hiervon in Oblicher bekannter Weise. 12. Verfahren zur Herstellung einer
Verbindung nach Anspruch 9 durch Entfernen einer Schutzgruppe von der
a-Aminogruppe in R5 durch Slurehydrolyse oder katalytische Hydrierung und,
gewUnschtenfalls, Umwandeln der erhaltenen frelen Sdure in ein
pharmazeutisch akzeptables Basesalz oder in ein pharmazeutisch akzeptables
Saureadditionssalz in Ublicher bekannter Weise. 10 13. Verfahren nach
AnsprUchen 9 bis 12, wobei die Schutzgruppe aus tert.-Butyloxycarbonyl
besteht und die Gruppe durch Saurehydrolyse in walBriger Salzsaure entfemt
wird. 14. Verfahren nach AnsprUchen 9 bis 12, wobei die Schutzgruppe aus
Benzyloxycarbonyl besteht und die 16     Gruppe durch katalytische
Hydrierung unter Verwendung von Palladiumauf-Kohle als Katalysator entfernt
wird. 15. Verfahren nach Anspruch 9 zur Herstellung einer Verbindung der
Formel I, worin R6 flr Wasserstoff, Alkyl mit 1 - 4 Kohlenstoffatom(en)
oder Alkyl mit 1 - 4 Kohlenstoffatom(en), substituiert durch OH, 20
NH2, CO2H, CONH2, NH It C-NH2, 25 SR2, 30
-SS-CH2CH-CO2H, 



NH2 Phenyl, p-Hydroxyphenyl, 3-lndolyl, 4-lmidazolyl oder Phenyl,
p-Hydroxyphenyl oder zusammen mit 35     dem Stickstoff der a-Aminogruppe
fUr Trimethylen oder hydroxysubstituiertes Trimethylen steht. 16. Verfahren
nach Anspruch 9 zur Herstellung einer Verbindung der Formel I, worin RI f~r
Alkyl mit 1 - 3 Kohlenstoffatom(en), 2-Fluorethyl, Vinyl, Cyclopropyl,
Phenyl, Phenyl, substituiert durch Halogen, Hy- droxy, Amino oder Alkyl mit
1 - 4 Kohlenstoffatom(en), oder einen 5- oder 6-gliedrigen heteroaromati-
40     schen Ring mit mindestens einem Stickstoff-, Sauerstoff- oder
Schwefelatom steht. 17. Verfahren zur Herstellung einer Verbindung der
Formel I nach Anspruch 9, worin bedeuten: X N, CH, CF, CCI oder CCFa; Y H
oder NH2; 45     Ri Ethyl, 2-Fluorethyl, Vinyl oder Cyclopropyl und z 50 65
34    EP  304 087 B1                              *   c   L   M   s   * 6
-NCBR3              -Na           -N  -B5 R 4~, 4~~~~~~~ 70
Tx- 15 18. Verfahren zur Herstellung einer Verbindung der Formel I nach
Anspruch 9, worin Z far R4 20                             R.03 s-teht und
Ri Cyclopropyl darstelit. 25 19. Verfahren nach Anspruch 9 zur Herstellung
einor Verbindung nach Anspruch 9 in Form oines Glieds aus dor Gruppe:
7-[3-(2-Am ino-1 -oxopropyl)-ami no]- 1 -pyrrolidinyl} 1
-cyclopropyl-6-fluor-1 ,4-di hyd ro-4-oxo-1 ,8- naphthyfidin-3-carbonsaure
oder das (S-(R*,R*)]} oder das (S-(R*,S*)1}Isomore hiervon, 30
7-[3-((Aminoacotyl)-amino-1 -pyrrolidinyl-1 -cyclopropyl-6-fluor-1
,4dihydro-4-oxo-1 ,8-naphthyridin-3- carbonsaure oder ein optisches
Isomeres hiervon, 7-[3-[(2-Amino-1 -oxo-3-phenylpropyl)-amino}-1
-pyrrolidinyl}-1 -cyclopropyl-6-fluor-1 ,4-ihydro-4oxo-1 ,8
naphthyridin-3-carbonsaure odor das [S-(R*,S*)}- oder das
[S-(R*,R*)]-lsomere hiervon, 7-[3-[(2,5-Diamino-1
,5-dioxopentyl)-amino]-1-pyrrolidinyl]-1-cyclopropyl-8-luor-1
,4-dihydro-4oxo-1 .8- 35     naphthyridin-3-carbonsaure odor ein optisches
Isomeres hiervon, 7-(3-[(2-Amnino-4carboxy-1 -oxobutyl)-amino}-1
-pyrrolidinyl}-1 -cyclopropyl-6-fluor-1 ,4-dihydro-4-oxo-1 ,8-
naphthyridin-3-carbonsauro odor ein optisches Isomeres hiervon,
7-[3-[(2,6-Diamino-1 -oxohexyl)-amino]-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1 ,4-dihydro-4-oxo-1 ,8- naphthyridin-3-carbonsaure
odor oin optisches Isomeres hiervon, 40
7-[3-[(Aminophonylacotyl)-amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluor-1
,4-dlhydro-4-oxo-1 .8- 



naphthyridin-3-carbons~uro odor ein optisches Isomeres hiervon,
7-[3-[[(2-Amino-1 -oxo-3-phenylpropyl)-aminol-methyl}3-methyl-1
-pyrrolidinyl]-1 -cyclopropyl-6-fluor-1 .4-
dihydro-4-oxo-1,.8-naphthyridin-3-carbonsaure odor oin optisches Isomeres
hiervon, 7-(3-[[(2-Amino-1 -oxopropyl)-amino]-methyl]-3-methyl-1
-pyrrolidinyl}-1 -cyclopropyl-6-fluor-1 ,4-dihydro-4 45     oxo-1
,8-naphthyridin-3-carbonsaure odor ein optisches Isomeres hiervon,
7-[3-[[(Aminoacetyl)-amino]methyl]-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1 ,4-dihydro-4oxo-1 ,8- naphthyridin-3-carbonsaure
odor ein optisches Isomeres hiervon,
7-[3-fl(Aminophonylacotyl)-amino]-mothyl]-3-mothyl-1 -pyrrolidinyl-1
-cyclopropyl-6-fluor-1 ,4-dihydro-4- oxo-1 ,8-naphthyridin-3-carbonsaure
odor ein optisches Isomeres hiervon, 50
7-(3-II(2-Amino-4carboxy-1-oxobutylamino]-mothyl]-3-mothyl-1-pyrrotidinyl-1
-cyclopropyl-6-fluor-1 .4 dihydro-4-oxo-1 ,8-naphthyridin-3-carbonsaure
odor oin optisches Isomeres hiervon, 7-[3-[[(2,6-Diamino-1
-oxohexyl)-amino]-methyl}-3-methyl-1 -pyrrolidinyl]-1
-cyclopropyl-6-fluor-1 .4 dihydro-4-oxo-1,.8-naphthyridin-3-carbonsaure
odor ein optisches Isomeres hiervon, 7-[3-[[(2,5-Diamino-1
,5-dioxopentyl)-aminoj-methyl]-3methyl-1 -pyrrolidinyl]-1
-cyclopropyl-8fluor-1 4- 55     dihydro-4-oxo-1
,8-naphthyridin-3carbonsauro oder ein optisches Isomeres hiervon,
7-[3-[(2-Ami no-1 -oxopropyl)-amirno}1 -pyrrolidi nyl}1
-cyclopropyl-6,8-difluor-1 ,4-dihydro-4-oxo- chinoiincarbonsaoure oder das
aS-(R'SR(F)losomero hiervon. 35    EP 0 304 087 B1
11N11111111111 iiii  iii' ii 20. Verwendung einer nach Ansprlchen 9 bis 19
hergestellten Verbindung zur Zubereitung elnes Arznei- mittels zur
Behandlung bakterieller Infektionen. 21. Verfahren zur Herstellung einer
Arzneimittelzubereitung, gakennzeichnet durch Zusatz elner nach 6
AnsprUchen 9 bis 19 hergestellten Verbindung zu elnem pharmazeutisch
akzoptablen Trager oder Streckmittel. Revendlcatlons 1O 1. Un compose de
formule 1: Y  O 15                                F                  CO2R
z~ RI - 20 dans laquelle: X         est N, CH, CF, CCI, CCFa, COR2 ou
CNR2Ra; 25       Y          est H, F, NH2, ou OR2; Z         est R 4
R 3 30R
R4 45 R         est un atome d'hydrogene ou un radical alkcyle comprenant 1
a 6 atomes de carbone ou un cation; 



5                                         3est un radical alkylo comprenant
1 a 6 atomes do carbone, haloalkyle dans lequel le 50
radical alkyle comprend 1 b 4 atomes de carbone, vinyle, cycloalkyle
comprenant 3 a 6 atomes de carbone, phdnyle ou phdnyle substitu4 par un
groupe halogane, hydroxy, amino ou alkyle comprenant 1 a 4 atomes de
carbone; comprenant 1 a 4 atomes do carbone; 65       R4         eat -(CR2
Re)"-NR2Rs dans lequel n eat 6gal & 0, 1 ou 2; ot Rs   est~~ 36    -C-CH-R
it,    6 O NH2 5 dans loquel Rs est un atome d'hydrogbne ou un radical
alkyle comprenant 1 a 10 atomes de carbone, substitu6 par OR2, NR2Rs, C02H,
C02R2, CONR2Rs, NH 10                                                n
-CNR2R3, SR2, 15 SS-CH2-CH-CO 2H, NH2 -    20                 CN, phdnyle,
phenyle substitud par un groupe halogene, hydroxy, amino ou alkyle
comprenant 1 & 4 atomes de carbone, indolyle ou un noyau h~t~rocyclique
comprenant 5 ou 6 atomes, dont au moins un atome est un atome d'oxygbne,
d'azote ou de soufre; ou un radical ph6nyle, p-hydroxyphenyle, ou forme
avec l'atome d'azote du groupe amino un groupe trim~thylbne ou trim~thylbne
a substitution hydroxy; un isombre 25                  optiquement actif,
ou un sel d'addition d'acide pharmaceutiquement acceptable en derivant. 2.
Un compos4 selon la revendication 1, caract9ris6 en ce quo A6 est un atome
d'hydrogbne, un radical alkyle compronant 1 a 4 atomes de carbone ou un
radical alkyle comprenant 1 & 4 atomes de carbone 30     substitu6 par OH,
NH2, CO2H, CONH2, NH n 35                                            C-NH2,
SR2, 40 -SS-CH2CHCO2H, NH2 45     phenyle, p-hydroxyphdnyle, 3-indolyle,
4-imidazolyle; ou ph~nyle, p-hydroxyphdnyle, ou formo avec l'atome d'azote
du groupe a-amino un groupe trim~thylbne ou trim~thylbne a substitution
hydroxy. 



3. Un compos4 selon les revendications 1 et 2, caract~ris4 on ce quo R, est
un radical alkyle comprenant 1 A 3 atomes de carbone, 2-fluoro6thyle,
vinyle, cyclopropyle, phenyle, phenyle substitu6 par un 50     groupe
halogene, hydroxy, amino ou alkyle comprenant 1 a 4 atomes de carbone, ou
R. est un noyau hdt~roaromatique a 5 ou 6 atomes contenant au moins un
atome d'azote, d'oxygbne ou de soufre. 4. Un compos6 selon les
revendications 1 a 3, caractgris6 en co quo: X    est N. CH, CF, 00I ou
CCF3; 56       Y    est H ou NH2; R1   est un radical 6thyle,
2-fluorodthyle, vinyle ou cyclopropyle; et Z    est 37    EP 0 304 087 BI
A Stealil _R3                  -R *3XR 10                         <     > R
5. Un composd salon les revendications 1 A 4, caract6ris6 co que: 76
Z     est: -    20 20 25               et Ri   est un radical cyclopropyle.
6. Un compos6 solon la revendication 1, caracteris6 en ce qu'il est un
membre du groupe des acides 7- [3-(2-amino-1 -oxopropyl)amino}-1
-pyrrolidinyl]-1 -cyclopropyl-6fluoro-1 ,4-dihydro-4-oxo-1,8- 30
naphtyridine-3-carboxylique ou de leurs isomeres [S-(R',R')] ou [S-(R*,S*)]
correspondants, appartenant A la liste suivante: acide
7-[3-[(aminoacdtyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydr
o-4-oxo-1,8-naphty- ridine-3-carboxylique ou un isomere opffque en
ddrivant; acide
7-[3-[(2-amino-1-oxo-3-ph6nylpropyl)amino]-1-pyrrolidinyl]1-cyclopropyl-6-f
luoro-1,4-dihydro- 35      4-oxo-1,8-naphtyridine-3-carboxylique ou
l'isombre [S-(R*,S*)] ou [S-(R*,Rl)] en ddrivant; acide
7-[3-[(2,5-diamino-1,5-dioxopentyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-f
luoro-1,4-dihydro-4- oxo-1,8-naphtyridine-3-carboxylique ou un isomere
optique on derivant; acide
7-[3-[(2-amino-4-carboxy-1-oxobutyl)aminol-1-pyrrolidinyll-1-cyclopropyl-6-
fluoro-1,4-dihydro- 4-oxo-1,8-naphtyridine-3-carboxylique ou un isombre
optique en ddrivant; 40         acide
7-[3-[(2,6-diamino-1-oxohexyl)aminol-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro
-1,4-dihydro-4-oxo- 1,8-naphtyridine-3-carboxylique ou un isombre optique
on ddrivant; acide
7-[3-[[(2-amino-1-oxo-3-ph6nylpropyl)amino]-mdthyl]-3mothyl-1-pyrrolidinyl]
-1-cyclopropyl-6- fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique
ou un isombre optique on ddrivant; acide
7-[3-E[(2-amino-1-oxopropy)amino]mdthyl]-3-mdthyl-1-pyrrolidinyl]-1-cyclopr
opyl-6-fluoro-1,4- 45      dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou
un isombre optique en ddrivant; acide
7-[3-[[(aminoacdtyl)aminoj-mdthyl]-3-mothyl-1-pyrrolidinyl]-1-cyclopropyl-6
-fluoro-1,4-dihydro- 4-oxo-1,8-naphtyridine-3-carboxylique ou un isombre
optique en d~rivant; acide
7-[3-[[(aminoph6nylac6tyl)amino]-mdthyl]-3-methyl-1-pyrrolidinyl]-1-cyclopr
opyl-6-fluoro-1,4- dihydro-4-oxo-1,8-naphtyridineo-carboxylique ou un
isombre optique en ddrivant; 



50          acide
7-[3-[[(2-amino-4-carboxy-1-oxobutylamino)]-mdthyl]-3-mdthyl-1-pyrrolidinyl
j-1-cyclopropyl-6- fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique
ou un isombre optique en ddrivant; acide
7-[3-1[(2,6-diamino-1-oxohexyl)amino]-mdthyl]-3-mdthyl-1-pyrrolidinyl]-1-cy
clopropyl-6-fluoro- 1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un
isombre optique en d6rivant; acide
7-[3-[[(2,5-diamino-1,5-dioxopentyl)amino)1-mothylJ3-mdthyl-1-pyrrolidinyl]
-1-cyclopropyl-6- 55
fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isombre
optique en ddrivant; acide
7-[3-[(2-amino-1-oxopropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6,8-dffluor
o-1,4-dihydro-4-oxo- 3-quinoline carboxylique ou l'isombre [S-(R',R)j] en
ddrivant; et acide 7-[3-[(aminophenylacetyl)amino]-
1-pyrrolidinyll-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3
-carboxylique ou un isombre 38    optique en ddrivant. 7. Une composition
phammacdutique comprenant une quantit6 efficace du point de vue
antibactLrien du compos6 salon l'une quelconque des revendications 1 & 6,
associde & un support ou excipient. 5 a  Utisation d' un com pose selon [es
revendications 1 a 6 pou r la preparation d'un produit pharmacouti- que
pour le traibement des infections bact~rnennes. 9. Un proc~d6 de
preparation d'un compos6 prdsentant la formule 1: 10 Y    O co02R I R1 ,
20 dans laquelle: X          est N, CH, CF, CCI, CCF9, COR2 ou CNR2Re; Y
est H, F, NH2 ou OR2; Z          est 25 o  R3  -"3  Ri 4       R~~~~~~~R t
S        -N$-Rs               orG  -S HS 45 R          est un atome
d'hydrogene ou un radical alkyle comprenant 1 a 6 atomes de carbone ou un
cation; Rs     ~~est un radical alkyle comprenant 1 & 6 atomes de carbone,
haloalkyle dans lequel le radical alkyle comprend 1 a 4 atomes de carbone,
vinyle, cycloalkyle comprenant 3 a 50                   6 atomes de
carbones, ph-nyle ou phenyle substitue par un groupe halogane, hydroxy,
amino ou alkyle comprenant 1 a 4 atomes de carbone; R2 et Ra,  sont
ind~pendamment l'un de l'autre, un atome d'hydrogbne ou un radical alkyle
comprenant 1 & 4 atomes de carbone; 



eat -(OR Ra)n-NR2Rs dans lequel n eat egal & 0, 1 ou 2: et 55       Rs
eat 39    EP 0 3   087 11111111111111111111111 * C   L   N   S * -C-CH-R
ON2 -5 dans lequel R6 est un atome d'hydrogene ou un radical alkyle
comprenant 1 a 10 atomes de carbone, ou un radical alkyle comprenant 1
10 atomes de carbone substitue par OR2, NR2Rs, CO2H, C02R2, CONR2Rs, 10 NH
., -CNR2R3, is SR2. SS-CH2-CH-CO2H, NH .202 CN, phenyle, pheny!e substitu6
par un groupe halogbne, hydroxy, amino ou alkyle comprenant 1 a 4 atomes de
carbone, indolyle ou un noyau hdt6rocyclique comprenant 5 ou 6 atomes, dont
au moins un 25                   atome est un atome d'oxygbne, d'azote ou
de soufre; ou un radical ph6nyle, p- hydroxyph6nyle, ou formant avec
l'atome d'azote du groupe amino un groupe en trim~thylbne ou trimethylene I
substitution hydroxy; d'un isomere optiquement actif, ou d'un sel
d'addition d'acide pharmacoutiquement acceptable en ddrivant, qui comprend
les reactions d'un compos6 de formule II: 30 Y 0 F 3RCO R 40 dans laquelle:
Z'    est: 45 50 55 40  



EP 0 304 087 B1                                  11111 i1 1iII N7R3  -
N N-H 4 15                                                 Nor et ~-2-  20
R'4   est -(CR2Rs)n-NR2H, avec un compos4 de formule HOC-           INHHRN
0 NHPro 25 ou un d~riv4 acide activ6 dans lequel Pro reprdaente un groupe
protecteur, en presence d'un acide activ6, puis 6limination du groupe
protecteur par hydrolyse acide ou hydrog4- nation catalytique et, le cas
4chdant, la conversion par des moyens connus, du produit r~sultant en un
sel d'addition d'acide ou de base pharmaceutiquement acceptable en
d~rivant. 30 10. Un proc~d4 aelon la revendication 9, dans laquelle Pro est
un radical t-butyloxycarbonyle ou benzy- loxycarbonyle. 11. Un proc~dd de
prdparation d'un compoa4 de formule 1: 35 <3/ ~CO2R '1 45 dans laquelle R.
Ri, X et Y ont lea significations pr~cit~ea et dana laquelle Z eat: 50 55
41    EP O 304 087 B1~~ ~~~~~~ 1 111111 111111 11111 11111l 111111 EP 0304
087 B1                                  C   L  N   S * -N-R5-   N-R -N
N-R~-~3I-5                                     - - N$   - ^5    _NSN - R. S
--  N\ - R.5      _N N-R 10
I Z R3 15 qui comprend la reaction d'un compos6 de formule IlIl: <>20
~~~~~~~~y    0 F           ~~~co 2R L>Xll ~~(III), 25
RL dans laquelle L est un groups partant, avec une amine de formule ZH dans
laquelle le groupe a-amino 



dans Rs est protfg6, puis l'dlimination du groupe protecteur par hydrolyse
acide ou hydrogdnation 30     catalytique et, le cas 6chdant, la conversion
du composd r~sultant on un sel d'addition d'acide ou de base
pharmaceutiquement acceptable en ddrivant par des m6thodes connues. 12. Un
proc~dd de preparation d'un compos4 selon la revendication 9, qui comprend
l'4limination d'un groupe protecteur du groupe a-amino, R5, par hydrolyse
acide ou hydrogenation catalytique et, le cas 35     6ch~ant, la conversion
de I'acide libre r6sultant en un sel d'addition d'acide pharmacoutiquement
acceptable ou en un sel de base pharmacoutiquement acceptable par des
m~thodes connues. 13. Un procd6 saelon les revendications 9 & 12, dans
lequel le groupe protecteur consiste en le radical t- K>
butyloxycarbonyle, ledit groupe dtant limind par hydrolyse acide dans une
solution aquouse d'acide 40     chlorhydrique. 14. Un procWd6 salon les
revendications 9 a 12, dans loquel le groupe protectour correspond au
radical benzyloxycarbonyle, ledit groupe dtant limind par hydrog6nation
catalytique a l'aide d'un catalyseur consistant on du charbon palladi6. 45
15. Un procde saelon la revendication 9, pour la preparation d'un composd
de formulo 1, dans laquelle: R6 est un atome d'hydrogene, un radical alkyle
comprenant 1 a 4 atomes de carbone ou un radical alkyle compronant 1 a 4
atomes de carbone substitu6 par OH, NH2, C02H, CONH2, 50 NH of C-NH2, 55
SR2. 42    EP 0 304 087 BI                       *   c  L  M       S
-SS-CH2CHCO2H, NH 2 5 phdnyle, p-hydroxy-phdnyle, 3-indolyle, 4-imidazolyle
ou ph6nyle, p-hydroxyph~nyle, ou forme avec l'atome d'azote du groupe
a-amino un groupe trimdthylbne ou trim6thylbne a substitution hydroxy. 10
16. Un proc~d6 selon la revendication 9, pour la preparation d'un compos4
de formule 1, dans laquelle R. est un radical alkyle comprenant 1 & 3
atomes de carbone, 2-fluorodthyle, vinyle, cyclopropyle, phdnyle, phenyle
substitu6 par un groupe halogbne, hydroxy, amino ou alkyle comprenant 1 a 4
atomes de carbone, ou un noyau h~teroaromatique comprenant 5 ou 6 atomes
dont au moins un consiste en un atome d'azote, d'oxygbne ou de soufre. 15
17. Un procdd6 pour la preparation d'un compos6 de formula I selon la
revendication 9, dans laquelle: X    est N. CH, CF, CCI ou CCF3; Y    est H
ou NH2; 



Ri   est un radical 6thyle, 2-fluoro6thyle, vinyle ou cyclopropyle; et >
20        Z    est 2                     -        R3   _Nc
-N N-R5 .  j 4 3 40~~~~~~~~~~~~R -    3; 4 30 35 1& Lin procWd pour Ia
pr6paration d'un campos4 do formulo I solon la rovondication 9, dans
laquolle: Z    ost: 40
3; 45             et Ri   est un radical cyclopropyle. 19. Proc6d6 solon la
revendication 9 pour la preparation d'un compose selon la revendication 9,
qui est un membre du groupe comprenant: 50        acide
7-[3-(2-amino-1-oxopropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4
-dihydro-4-oxo-1,8- naphtyridine-3-carboxylique ou les isombres [S-(R*,R*)]
ou [S-(R*,S*)] correspondants; acide
7-[3-[(aminoacdtyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydr
o-4-oxo-1,8-naphty- ridine-3-carboxylique ou un isombre optique en
derivant; acide
7-[3-[(2-amino-1-oxo-3-phdnylpropyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-
fluoro-1.4-dihydro- 55     4-oxo-1,8-naphtyridine-3-carboxylique ou
l'isombre [S-(R*,S*)] ou [S-(R,R*)] en ddrivant; acide
7-[3-[(2,5-diamino-1,5-dioxopentyl)amino-1-pyrrolidinyl]-1-cyclopropyl-6-fl
uoro-1,4-dihydro-4- oxo-1,8-naphtyridine-3-carboxylique ou un isombre
optique en ddrivant; acide
7-[3-[(2-amino-4-carboxy-1-oxobutyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-
fluoro-1,4-dihydro-    EP 0 304 087 Bi                            |
|| || jL j    D 4-oxo-1,8-naphtyridine-3-carboxylique ou un isombre optique
en d~rivant; acide 7-[3-[(2,6-diamino-1
-oxohexyl)amino]-1-pyrrolidinyl]-l-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-
1,8-naphtyridine-3-carboxylique ou un isombre optique en d~rivant; acide
7-13-[(aminoph6nylacdtyl)amino]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-1,8- -f   6  naphtyridine-3-carboxylique ou un isombre
optique en ddrivant. acide
7-[3-[[(2-amino-1-oxo-3-phonylpropyl)amino]-mdthyl]-3-mdthyl-1-pyrrolidinyl
]-1-cyclopropyl-6- fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique
ou un isombre optique en ddrivant; acide
7-[3-[[(2-amino-1-oxopropyl)amino]methyl]-3-methyl-1-pyrrolidinyl]-1-cyclop
ropyl-6-fluoro-1,4- dihydro4oxo-1,8-naphtyridine-3-carboxylique ou un
isombre optique en d6rivant; 10         acide
7-[3-[[(aminoac~tyl)amino]-mdthyl]-3-mdthyl-1 -pyrrolidinyl-1
-cyclopropyl-6-fluoro-1 ,4-dihydro- 4-oxo-1,8-naphtyridine-3-carboxylique
ou un isomere optique en ddrivant; acide
7-[3-[[(aminoph6nylac6tyl)amino]-mdthyl]-3-mothyl-1-pyrrolidinyl]-1-cyclopr
opyl-6-fluoro-1,4- dihydro4-oxo-1,8-naphtyridine-3-carboxylique ou un
isombre optique en derivant; acide
7-[3-[[(2-amino-4-carboxy-1-oxobutylamino)]-methyl]-3-mdthyl-1-pyrrolidinyl
]-1-cyclopropyl-6- 15
fluorb-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isombre
optique en derivant; acide
7-[3-[[(2,6-diamino-1-oxohexyl)amino]-mothyl]-3-m6thyl-1-pyrrolidinyl]-1-cy
clopropyl-6-fluoro- 



1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique ou un isombre optique en
ddrivant; acide
7-[3-[[(2,5-diamino-1,5-dioxopentyl)amino)]-mdthyl]-3-mothyl-1-pyrrolidinyl
}1-cyclopropyl-6- fluoro-1,4-dihydro-4-oxo-1,8-naphtyridine-3-carboxylique
ou un isombre optique en d6nvant; et 20         acide 7-[3-[(2-amino-1
-oxopropyl)amino]-1 -pyrrolidinyl]-1 -cyclopropyl-6.8-difluoro-1
,4-dihydro-4-oxo- 3-quinoline carboxylique ou I'isombre [S-(R',R)] en
d~rivant. 20. Utilisation d'un compos6 prdpar6 selon les revendications 9 a
19, pour la preparation d'un compose pharmaceutique permettant le
traitement des infections bactdriennes. 25 21. Proc~d6 de preparation d'une
composition pharmaceutique, caract6ris6 en ce que l'on ajoute un compos6
prdpar6 selon les revendications 9 a 19 I un excipient ou support
pharmaceutiquement acceptable. 30 35 40 45 50 55 44    


