
EP 0 307 804 B1 Description The present invention relates to new cephem
compound and a pharmaceutically acceptable salt thereof. More particularly,
it relates to new cephem compound and a pharmaceutically acceptable salt
thereof, 5 which have antimicrobial activities, to a process for
preparation thereof, to pharmaceutical composition comprising the same, and
to a method for treating infectious diseases in human being or animals.
Accordingly, one object of the present invention is to provide the cephem
compound and a pharmaceu- tically acceptable salt thereof, which are highly
active against a number of pathogenic microorganisms. Another object of the
present invention is to provide a process for the preparation of the cephem
io compound or a salt thereof. A further object of the present invention is
to provide a pharmaceutical composition comprising, as an active
ingredient, said cephem compound or a pharmaceutically acceptable salt
thereof. Still further object of the present invention is to provide a
method for treating infectious diseases caused by pathogenic
microorganisms, which comprises administering said cephem compound to
infected human i5 being or animals. Cephem compounds are generally known in
the state of the art. For example, GB-A-2 037 821 discloses 7-thiazolyl
group substituted cephalosporins having a monosubstituted pyrazolio group
in the 3- position exhibiting an high activity against gram-negative
organism. 7-Thiadiazolyl group substituted , /    cephem compounds are
disclosed in EP-A-0 062 321. Furthermore, EP-A-0 214 600 and EP-A-0 222 322
20 disclose cephem compounds which are substituted in the 3-position by an
imidazolyl group. The object cephem compound is novel and can be
represented by the following general formula [I]: 6 30~~~~~~~~~ 2 ~~
4 O-R2                            R wherein R' is   amino or a protected
amino, R2 is   (Ci -Cs) alkyl which may have I to 3 halogen substituents,
35    R3 is   COO, carboxy or a protected carboxy, R4 is   hydroxy(CI
-Cs)alkyl or protected hydroxy(Ci -Cr.)alkyl, R5 is   amino or a protected
amino, R6 is   hydrogen or (C1 -Cs) alkyl, X is   an anion, and 40    nis
or 1, with proviso that (i) when R3 is COO, then n is 0, and (ii) when R3
is carboxy or a protected carboxy, then n is 1. As to the object compound
[I], the following points are to be noted. 46    That is, the object
compound [I] includes syn isomer, anti isomer and a mixture thereof. Syn
isomer means one geometrical isomer having the partial structure
represented by the following formula: S WN-O-R (wherein R1 and R2 are each
as defined above), s6 and anti isomer means the other geometrical isomer
having the partial structure represented by the 



following formula: 2    EP 0 307 804 B1 Ri N           ~~c-CO - R -O-N
(wherein RI and R2 are each as defined above), and all of such geometrical
isomers and mixture thereof are included within the scope of this
invention. to    In the present specification and claim, the partial
structure of these geometrical isomers and mixture thereof are represented
for convenient sake by the following formula: 85R1   >  C-CO- S      N 52
O-R 20 (wherein R1 and R2 are each as defined above). Another point to be
noted is that the pyrazolio moiety of the compound [I] can also exist in
the tautomeric form, and such tautomeric equilibrium can be represented by
the following scheme. 25 6                                    6 5   4 35
(wherein R4, R5 and R6 are each as defined above). Both of the above
tautomeric isomers are included within the scope of the present invention,
and in the present specification and claim, however, the object compound
[1] is represented for the convenient sake by one expression of the
pyrazolio group of the formula (A). 40     The cephem compound [I] of the
present invention can be prepared by processes as illustrated in the
following reaction schemes. 45 s0 55 3    EP0307804B1 Process I 6 S
~~~~~~~~     ~R (X) XN  CHR  N              + R1 -  C-COOK o0
R3          I4                        N 



O-R (II]                             II or its reactive 15 derivative at
the                   derivative at the amino group,
carboxy group, 20  or a salt thereof               or a salt thereof 25
R C-  (;         EN  5  (XE) S  N        CH ~~2 N           f 30
O-R2      R3 or a salt thereof 35 40 45 50 55 4    EP 0 307 804 B1 Process
2 Elmimnation 5                                       of the amino 6
protective1 to      c           Ka  e        ( R        2       N     t ~eR
1    6 N                      ~~~~~~group in R                      Rt
Rattu~~Ia J-Sc-d)~2{4fbyL@kt1 or a salt thereof                 .    or a
salt thereof 15 Process 3 20                                 It6 R.'
t-C-ONH             R5.                 -CN1Vf2        ( 14 or a 25
salt                                It6 52             a
O         U  IV]                                    [I] or a salt thereof
or a salt thereof 35 Process 4 40 Elimination 



of the carboxy N  W Q-CO NCS  (10) !L 9C S c                     g$s cxt
50O-R2              R 14                      2               14 [tla
[Id] or a salt thereof                         or a salt thereof 55 Process
5 5    - oHEP 0307 804 B1 R6 0TC                2~R. S      0X   "r'~2- Va
5       ~~3 S2         R3 O-R                  R4 a CIe] or a salt thereof
R6 R141-rC-COUH        S              5 15        Elimination of the
hydroxy               S 1t    0 D >  CH2                (Xn protective
group in Ra                          2        R3 NR                    14
20                                                             [If or a
salt thereof 25 Process 6 Elimination of the amino 30 protective group w
ein Rn R1   R2,OR3, RS, R5,   CR1?kC0NH as Rc3 is
C eo croy 03                                    N  J: 40C2Iyi '  n 20R
14 i                                 R3        14 O-R
0 -R2R [Ig]                                        [Ih 40             or a
salt thereof                              or a salt thereof wherein 45
RI, R2, R3, b, Rs, R6, X and n are   each as defined above 



R5 is                             a protected amino, RY is
carboxy or a protected carboxy, RT Is                             a
protected carboxyn R~ is                             COO' or carboxy, so
R4.is                             protected hydroxy (CI -C6)alkyl, Rb i
hydroxy(Ci -C6 )alkyl, R5 is                             a protected amino,
and Y is                              a leaving group. The starting
compound [II] or a salt thereof is novel and can be prepared according to
the following ss reaction schemes. 6    'V. EP0307804B1 Process A R6 5
_s~~~~~~~~~ Nq>R5  IV] 7  Sor a salt                   R6 R
R    thereof  R        S. tO   o; NCH2-
R X ~ t  (X0) R3N b                     Rb~~~~~~~~~R [VI]
[VII] or a salt thereof                or a salt thereof 15 20       H~RN.
R}@ 45. ("*2N~ *                          R5   (XG)) R
CR 25                    [a                              lb or a salt
thereof              or a salt thereof 30 35 40 45 50 55 7    EP 0 307 804
B1 



Process B R6                                          6 so
.         R R         ~~~43 R        ~~~R
4 0II[IC                                [Id] or a salt thereof
or a salt thereof Process C R6                                            6
20              S*H2N(I)                                       S
@.9A72..XR5  (XG H2N~J~> Gf2~NN                ~N,,5    H2-,9(XR j3
14                               R3          14 25
Ra [tIel                                  [lf 3 or a salt thereof
or a salt thereof 30 wherein R3, R      4, R4,R,    . R5, Rr, R6, Xe and n
are        each as defined above, R7 is
a protected amino, and 35    Z is
a leaving group. Some of the starting compound M  or a salt thereof are
novel and they can be prepared according to the methods disclosed in
Preparations described later or similar manners thereto. Suitable
pharmaceutically acceptable salts of the object compound [I] are
conventional non-toxic mono or di salts and include a metal salt such as an
alkali metal salt [e.g. sodium salt, potassium salt,] and an 40 alkaline
earth metal salt [e.g. calcium salt, magnesium salt,], an ammonium salt, an
organic base salt [e.g. .,    trimethylamine salt, triethylamine salt,
pyridine salt, picoline salt, dicyclohexylamine salt, N,N-diben-
zylethylenediamine salt,], an organic acid addition salt [e.g. formate,
acetate, trifluoroacetate, maleate, tartrate, methanesulfonate,
benzenesulfonate, toluenesulfonate,], an inorganic acid addition salt [e.g.
hy- drochloride, hydrobromide, hydroiodide, sulfate, phosphate,], a salt
with an amino acid [e.g. arginine salt, 45 aspartic acid salt and glutamic
acid salt, etc.]. In the above and subsequent descriptions of this
specification, suitable examples of the various definitions are explained
in detail as follows: The term "lower" is intended to mean 1 to 6 carbon
atom(s), unless otherwise indicated. Suitable protective group in "a
protected amino" may include ar(lower)alkyl such as mono or di or 50
triphenyl(lower)alkyl [e.g. benzyl, phenethyl, 1-phenylethyl, benzhydryl,
trityl,], acyl as explained herein- below. Suitable acyl may be aliphatic
acyl, aromatic acyl, arylaliphatic acyl and heterocyclic-aliphatic acyl
derived from carboxylic acid, carbonic acid, carbamic acid and sulfonic
acid, Suitable example of the acyl group thus explained may be lower
alkanoyl [e.g. formyl, acetyl, propionyl, ss hexanoyl, pivaloyl,], mono(or
di or tri)halo(lower)alkanoyl [e.g. chloroacetyl, trifluoroacetyl,], lower
alkoxycar- bonyl [e.g. methoxycarbonyl, ethoxycarbonyl,
tert-butoxycarbonyl, tert-pentyloxycarbonyl, hexyloxycar- bonyl,], mono(or
di or tri)halo(lower)alkoxycarbonyl [e.g. chloromethoxy carbonyl,
dichloroethoxycarbonyl, trichloroethoxycarbonyl,], aroyl [e.g. benzoyl,
toluoyl, xyloyl, naphthoyl,], ar(lower)alkanoyl such as phenyl- 



8    EP 0 307 804 B1 (lower)alkanoyl [e.g. phenylacetyl, phenylpropionyl,],
aryloxycarbonyl [e.g. phenoxycarbonyl, naphthylox- ycarbonyl,],
aryloxy(lower)alkanoyl such as phenoxy(lower)alkanoyl [e.g. phenoxyacetyl,
phenoxypropionyl,], arylglyoxyloyl [e.g. phenylglyoxyloyl,
naphthylglyoxyloyl,], ar(lower)alkoxycarbonyl which may have suitable
substituent(s) such as phenyl(lower)alkoxycarbonyl which may have nitro or
lower alkoxy [e.g. benzyloxycar- 5  bonyl, phenethyloxycarbonyl,
p-nitrobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl,], thienylacetyl, im-
idazolylacetyl, furylacetyl, tetrazolylacetyl, triazolylacetyl,
thiadiazolylacetyl, thienylpropionyl, thiadiazolyl- propionyl, lower
alkylsulfonyl [e.g. methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, pentylsul- fonyl, butylsulfonyl,], arylsulfonyl [e.g.
phenylsulfonyl, tolylsulfonyl, xylylsulfonyl, naphthylsulfonyl,], ar-
(lower)alkylsulfonyl such as phenyl(lower)alkylsulfonyl (e.g.
benzylsulfonyl, phenethylsulfonyl and benz- 10 hydrylsulfonyl,]. Preferable
example of "a protected amino" thus defined may be ar(lower)alkylamino and
lower alkanoylamino, more preferable one may be triphenyl(C1-C4)alkylamino
and Ci-C4 alkanoylamino, and the most preferable one may be tritylamino,
formamido and acetamido. Suitable "a protected carboxy" may be an
esterified carboxy group, and concrete examples of the ester is moiety in
said esterified carboxy group may be the ones such as lower alkyl ester
[e.g. methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl
ester, isobutyl ester, tert-butyl ester, pentyl ester, hexyl ester, 1-
cyclopropylethyl ester,] which may have suitable substituent(s), for
example, lower alkanoyloxy(lower)alkyl ester [e.g. acetoxymethyl ester,
propionyloxymethyl ester, butyryloxymethyl ester, valeryloxymethyl ester,
pivaloyloxymethyl ester, 1-acetoxyethyl ester, 1-propionyloxyethyl ester,
pivaloyloxymethyl ester, 2-pro- 20 pionyloxyethyl ester, hexanoyloxymethyl
ester], lower alkanesulfonyl(lower)alkyl ester [e.g. 2-mesylethyl ester,]
or mono(or di or tri)halo(lower)alkyl ester [e.g. 2-iodoethyl ester,
2,2,2-trichloroethyl ester]; lower alkenyl ester [e.g vinyl ester, allyl
ester]; lower alkynyl ester [e.g. ethynyl ester, propynyl ester];
ar(lower)- alkyl ester which may have suitable substituent(s) (e.g. benzyl
ester, 4-methoxybenzyl ester, 4-nitrobenzyl ester, phenethyl ester, trityl
ester, benzhydryl ester, bis(methoxyphenyl)methyl ester,
3,4-dimethoxybenzyl 25 ester, 4-hydroxy-3,5-di-tert-butylbenzyl ester,] or
aryl ester which may have suitable substituent(s) (e.g. phenyl ester,
4-chlorophenyl ester, tolyl ester, 4-tert-butylphenyl ester, xylyl ester,
mesityl ester, cumenyl ester,]; in which the preferred one may be mono or
di or triphenyl(Ci -C4)alkyl ester and the most preferred one may be
benzhydryl ester. Suitable "lower alkyl" may be straight or branched ones
such as methyl, ethyl, propyl, isopropyl, butyl, 30 t-butyl, pentyl,
2-ethylpropyl or hexyl, in which the preferred "lower alkyl" may be (C1
-Cs)alkyl and the most preferred one may be methyl. Suitable examples of
"suitable substituent(s)" in "lower alkyl which may have one or more
suitable substituent(s)" may include halogen [e.g. fluoro, chloro, bromo,
iodo]. Suitable examples of said lower alkyl having one or more suitable
substituent(s) may include lower alkyl 35 having one or more halogen such
as fluoromethyl, difluoromethyl, trifluoromethyl, 2-fluoroethyl,
2-chloro-2- fluoroethyl, 3-bromo-2-fluoropropyl,
1-chloromethyl-2-iodo-1-bromoethyl, 2-difluorobutyl, 1-dichloromethyl-1-
methylethyl, 2-fluoro-4-chloro-5-bromopentyl, 1-difluoro-2-ethylpropyl or
2-fluoro-3-iodohexyl, in which the preferred one may be (C, -C4)alkyl
having 1 to 3 halogen, the more preferred one may be dihalo(Ci -Cs)alkyl 



and the most preferred one may be difluoromethyl. 40     Suitable
"hydroxy(lower)alkyl" may include hydroxymethyl, 1-hydroxyethyl,
2-hydroxyethyl, 3-hydrox- ypropyl, 1-(hydroxymethyl)ethyl, 1-hydroxybutyl,
1-hydroxymethyl-1-methylethyl, 3-hydroxypentyl, 3- hydroxy-2-ethylpropyl
and 6-hydroxyhexyl, in which the preferred one may be hydroxy(Ci-C4)alkyl
and the most preferred one may be 2-hydroxyethyl. Suitable "protected
hydroxy(lower)alkyl" may include acyloxy(lower)alkyl, in which suitable
"acyl" 45 moiety can be referred to the ones as exemplified for "a
protected amino" before and suitable examples of said "acyloxy(lower)alkyl
may be lower alkanoyloxy(lower)alkyl [e.g. formyloxymethyl,
1-formyloxyethyl, 2- formyloxyethyl, 2-acetoxyethyl, 3-acetoxypropyl,
1-(propionyloxymethyl)ethyl, 1-butyryloxybutyl, 1-hex- anoyloxybutyl,  1
-pivaloyloxymethyl-1 -methylethyl,  3-formyloxypentyl,
3-formyloxy-2-ethylpropyl,  6- acetoxyhexyl] or carbamoyloxy(lower)alkyl
[e.g. carbamoyloxymethyl, 1-carbamoyloxyethyl, 2-carbamoylox- 5o  yethyl,
3-carbamoyloxypropyl, 1-(carbamoyloxymethyl)ethyl, 1-carbamoyloxybutyl,
1-carbamoyloxymethyl- 1-methylethyl, 3-carbamoyloxypentyl,
3-carbamoyloxy-2-ethylpropyl, 6-carbamoyloxyhexyl]; in which the preferred
one may be (Ci-C4)alkanoyloxy(Ci-C-4)alkyl or carbamoyloxy(Ci-C4)alkyl and
the most preferred one may be 2-formyloxyethyl, 2-acetoxyethyl or
2-carbamoyloxyethyl. Suitable "anion" may be formate, acetate,
trifluoroacetate, maleate, tartrate, methanesulfonate, ben- 56
zenesulfonate, toluenesulfonate, chloride, bromide, iodide, sulfate or
phosphate. Suitable "a leaving group" may be halogen [e.g. chlorine,
bromine, iodine], acyloxy such as sulfonyloxy [e.g. benzenesulfonyloxy,
tosyloxy, mesyloxy or lower alkanoyloxy [e.g. acetyloxy, propionyloxy,]. 9
EP 0 307 804 B1 The processes for preparing the object compound of the
present invention are explained in detail in the following. Process 1 5 The
object compound [I] or a salt thereof can be prepared by reacting a
compound [II] or its reactive derivative at the amino group or a salt
thereof with a compound [Ill] or its reactive derivative at the carboxy
group or a salt thereof. Suitable reactive derivative at the amino group of
the compound [II] may include Schiff's base type 10 imino or its tautomeric
enanine type isomer formed by the reaction of the compound [IlIl with a
carbonyl compound such as aldehyde or ketone; a silyl derivative formed by
the reaction of the compound [II] with a silyl compound such as
bis(trimethylsilyl)acetamide, mono(trimethylsilyl)acetamide or
bis(trimethylsilylurea and a derivative formed by reaction of the compound
[II] with phosphorus trichloride or phosgene,. Suitable salts of the
compound [II] and its reactive derivative can be referred to the ones as
exemplified 15  for the compound [I]. Suitable reactive derivative at the
carboxy group of the compound [Ill] may include an acid halide, an acid
anhydride, an activated amide and an activated ester. Suitable examples of
the reactive derivatives may be an acid chloride; an acid azide; a mixed
acid anhydride with an acid such as substituted phosphoric acid [e.g.
dialkylphosphoric acid, phenylphosphoric acid, diphenylphosphoric acid,
dibenzylphosphoric acid, 20 halogenated phosphoric acidJ,
dialkylphosphorous acid, sulfurous acid, thiosulfuric acid, sulfuric acid, 



sulfonic acid (e.g. methanesulfonic acid], aliphatic carboxylic acid [e.g.
acetic acid, propionic acid, butyric acid, isobutyric acid, pivalic acid,
pentanoic acid, isopentanoic acid, 2-ethylbutyric acid, trichloroacetic
acid.] or aromatic carboxylic acid (e.g. benzoic acid]; a symmetrical acid
anhydride; an activated amide with imidazole, 4-substituted imidazole,
dimethylpyrazole, triazole, tetrazole or 1 -hydroxy-1 H-benzotriazole; or
an 25  activated ester [e.g. cyanomethyl ester, methoxymethyl ester,
dimethyliminomethyl [(CH3)2A= CH-] ester, vinyl ester, propargyl ester,
p-nitrophenyl ester, 2,4-dinitrophenyl ester, trichlorophenyl ester,
pentach- lorophenyl ester, mesylphenyl ester, phenylazophenyl ester, phenyl
thioester, p-nitrophenyl thioester, p- cresyl thioester, carboxymethyl
thioester, pyranyl ester, pyridyl ester, piperidyl ester, 8-quinolyl
thioesterl, or an ester with a N-hydroxy compound [e.g.
N,N-dimethylhydroxylamine, 1-hydroxy-2-(1H)-pyridone, N- 3o
hydroxysuccinimide, N-hydroxyphthalimide, 1-hydroxy-lH-benzotriazole].
These reactive derivatives can optionally be selected from them according
to the kind of the compound [Ill] to be used. Suitable salts of the
compound [Ill] and its reactive derivative can be referred to the ones as
exemplified for the compound [I]. The reaction is usually carried out in a
conventional solvent such as water, alcohol [e-g. methanol, 35 ethanol,],
acetone, dioxane, acetonitrile, chloroform, methylene chloride, ethylene
chloride, tetrahydrofuran, ethyl acetate, N,N-dimethylformamide, pyridine
or any other organic solvent which does not adversely influence the
reaction. These conventional solvent may also be used in a mixture with
water. In this reaction, when the compound [Ill] is used in a free acid
form or its salt form, the reaction is preferably carried out in the
presence of a conventional condensing agent such as N,N'-dicyclohexylcar-
40  bodiimide;   N-cyclohexyl-N'-morpholinoethylcarbodiimide;
N-cyclohexyl-N'-(4-diethylaminocyclohexyl)- carbodiimide;
N,N'-diethylcarbodiimide, N,N'-diisopropylcarbodiimide;
N-ethyl-N'-(3-dimethylaminopropyl)- carbodiimide;
N,N'-carbonylbis-(2-methylimidazole);
pentamethyleneketene-N-cyclohexylimine; diphenylketene-N-cyclohexylimine
ethoxyacetylene; 1-alkoxy-1-chloroethylene; trialkyl phosphite; ethyl poly-
phosphate; isopropyl polyphosphate; phosphorus oxychloride (phosphoryl
chloride); phosphorus trichloride; 45 thionyl chloride; oxalyl chloride;
lower alkyl haloformate [e.g. ethyl chloroformate, isopropyl
chloroformate]; triphenylphosphine; 2-ethyl-7-hydroxybenzisoxazolium salt;
2-ethyl-5-(m-sulfophenyl)isoxazolium hydroxide intramolecular salt;
1-(p-chlorobenzenesulfonyloxy)-B-chloro-1H-benzotriazole; so-called
Vilsmeier reagent prepared by the reaction of N,N-dimethylformamide with
thionyl chloride, phosgene, trichloromethyl chloroformate, phosphorus
oxychloride, methanesulfonyl chloride. so     The reaction may also be
carried out in the presence of an inorganic or organic base such as an
alkali metal carbonate, alkali metal bicarbonate, tri(lower)alkylamine,
pyridine, N-(lower)alkylmorpholine or N,N-di- (lower)alkylbenzylamine. The
reaction temperature is not critical, and the reaction is usually carried
out under cooling to warming. s5 Process 2 The object compound [Ib] or a
salt thereof can be prepared by subjecting a compound [la] or a salt
thereof to elimination reaction of the amino protective group in R . 10
EP 0 307 804 Bi This reaction is carried out in accordance with a
conventional method such as hydrolysis, reduction or the like. 



The hydrolysis is preferably carried out in the presence of a base or an
acid including Lewis acid. Suitable base may include an inorganic base and
an organic base such as an alkali metal [e.g. sodium, s  potassium], an
alkaline earth metal [e.g. magnesium, calcium), the hydroxide or carbonate
or bicarbonate thereof, trialkylamine [e.g. trimethylamine, triethylamine],
picoline, 1,5-diazabicyclo[4.3.0]non-5-ene, 1.4- diazabicyclo[2.2.2]octane
or 1,8-diazabicyclo[5.4.0]-undec-7-ene. Suitable acid may include an
organic acid [e.g. formic acid, acetic acid, propionic acid,
trichloroacetic acid, trifluoroacetic acid] and an inorganic acid [e.g.
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen lo chloride,
hydrogen bromide]. The elimination using Lewis acid such as trihaloacetic
acid [e.g. trichloroacetic acid, trifluoroacetic acid] is preferably
carried out in the presence of cation trapping agents [e.g. anisole,
phenol]. The reaction is usually carried out in a solvent such as water, an
alcohol [e.g. methanol, ethanol], methylene chloride, tetrahydrofuran, a
mixture thereof or any other solvent which does not adversely i5 influence
the reaction. A liquid base or acid can be also used as the solvent The
reaction temperature is not critical and the reaction is usually carried
out under cooling to warming. The reaction method applicable for the
elimination reaction may include chemical reduction and catalytic
reduction. Suitable reducing agents to be used in chemical reduction are a
combination of metal [e.g. tin, zinc, 20 iron] or metallic compound [e.g.
chromium chloride, chromium acetate] and an organic or inorganic acid [e.g.
formic acid, acetic acid, propionic acid, trifluoroacetic acid,
p-toluenesulfonic acid, hydrochloric acid, hydrobromic acid]. Suitable
catalysts to be used in catalytic reduction are conventional ones such as
platinum catalysts [e.g. platinum plate, spongy platinum, platinum black,
colloidal platinum, platinum oxide, platinum wire], 25 palladium catalysts
[e.g. spongy palladium, palladium black, palladium oxide, palladium on
carbon, colloidal palladium, palladium on barium sulfate, palladium on
barium carbonate], nickel catalysts [e.g. reduced nickel, nickel oxide,
Raney nickel], cobalt catalysts [e.g. reduced cobalt, Raney cobalt], iron
catalysts [e.g. reduced iron, Raney iron] and copper catalysts [e.g.
reduced copper, Raney copper, Ullman copper] The reduction is usually
carried out in a conventional solvent which does not adversely influence
the 30 reaction such as water, methanol, ethanol, propanol,
N,N-dimethylformamide, or a mixture thereof. Addition- ally, in case that
the abovementioned acids to be used in chemical reduction are in liquid,
they can also be used as a solvent. Further, a suitable solvent to be used
in catalytic reduction may be the above-mentioned solvent, and other
conventional solvent such as diethyl ether, dioxane, tetrahydrofuran, or a
mixture thereof. The reaction temperature of this reduction is not critical
and the reaction is usually carried out under 35 cooling to warming. The
present invention includes within the scope of the invention the case that
a protected amino in R5 is transformed into amino, the case that a
protected carboxy in R3 is transformed into carboxy and the case that
protected hydroxy(lower)alkyl in RW is transformed into
hydroxy(lower)alkyl. 40 Process 3 The object compound [ti or a salt thereof
can be prepared by reacting a compound [IV] or a salt thereof with a
compound [V] or a salt thereof. Suitable salts of the compounds [IV] can be
referred to the ones as exemplified for the compound [1]. 45     Suitable
salts of the compounds [V] may be an organic acid salt [e.g. formate,
acetate, trifluoroacetate, maleate, tartrate, methanesulfonate,
benzenesulfonate, toluenesulfonate] or an inorganic acid salt [e.g.
hydrochloride, hydrobromide, sulfate, phosphate], 



The present reaction may be carried out in a solvent such as water,
phosphate buffer, acetone, chloroform, acetonitrile,nitrobenzene,
methylene, chloride, ethylene chloride,formamide,N,N-dimethylfor- so
mamide, methanol, ethanol, diethyl ether, tetrahydrofuran, dimethyl
sulfoxide, or any other organic solvent which does not adversely affect the
reaction, preferably In ones having strong polarities. Among the solvents,
hydrophilic solvents may be used in a mixture with water. When the compound
[V] is in liquid, it can also be used as a solvent. The reaction is
preferably conducted in the presence of a base, for example, inorganic base
such as alkali metal hydroxide, alkali metal carbonate, alkali metal
bicarbonate, organic base 55 such as trialkylamine. The reaction
temperature is not critical, and the reaction is usually carried out at
ambient temperature, under warming or under heating. The present reaction
is preferably carried out in the presence of alkali metal halide [e.g.
sodium iodide, potassium iodide], alkali metal thiocyanate [e.g. sodium
thiocyanate, potassium thiocyanate].    4P
EP 0 307 804 BI Anion XI may be the one derived from a leaving group Y and
may be the other one converted therefrom by a conventional method. Process
4 5 The object compound [Id] or a salt thereof can be prepared by
subjecting a compound tic] or a salt thereof to elimination reaction of the
carboxy protective group in R3. This reaction can be carried out in a
similar manner to that of Process 2 mentioned in the above, and therefore
the reaction mode and reaction conditions [e.g. base, acid, catalyst,
solvent, reaction temperature) lo of this reaction are to be referred to
those as explained in Process 2. The present invention includes within the
scope of the invention the cases that a protected amino in R1 and/or R5
and/or protected hydroxy(lower)alkyl in R4 are transformed into amino
and/or hydroxy(lower)alkyl, respectively during this reaction. i5 Process 5
The object compound [if] or a salt thereof can be prepared by subjecting a
compound [le] or a salt thereof to elimination reaction of the hydroxy
protective group in R4 . This reaction can be carried out in a similar
manner to that of Process 2 mentioned in the above, and 20 therefore the
reaction mode and reaction conditions [e.g. base, acid, catalyst, solvent,
reaction temperature) of this reaction are to be referred to those as
explained in Process 2. The present invention includes within the scope of
the invention the cases that a protected amino in R1 and/or R5, and/or a
protected carboxy in R3 are transformed into amino, and/or carboxy,
respectively during this reaction. 25 Process 6 The object compound [1h] or
a salt thereof can be prepared by subjecting a compound [Ig] or a salt
thereof to elimination reaction of the amino protective group in Ft . 30
This reaction can be carried out in a similar manner to that of Process 2
mentioned in the above, and therefore the reaction mode and reaction
conditions [e.g. base, acid, catalyst, solvent, reaction temperature) of
this reaction are to be referred to those as explained in Process 2. 



The present invention includes within the scope of the invention the case
that a protected amino in RI, and/or a protected carboxy in R3, and/or
protected hydroxy(lower)alkyl in R4 are transformed into amino, 35 and/or
carboxy, and/or hydroxy(lower)alkyl, respectively during this reaction. The
reactions in Processes A to C for preparing the starting compound [II] or a
salt thereof can be carried out according to the similar manners to those
explained in Processes 2 to 6 for preparing the compound [1] or a salt
thereof. Now in order to show the utility of the object compound [I], the
test data on MIC (minimal inhibitory 40 concentration) of representative
compound [I] of this invention is shown in the following. Test Method: In
vitro antibacterial activity was determined by the two-fold agar-plate
dilution method as described 45 below. One loopful of an overnight culture
of each test strain in Trypticase-soy broth (108 viable cells per ml) was
streaked on heart infusion agar (Hi-agar) containing graded concentrations
of representative test compound, and the minimal inhibitory concentration
(MIC) was expressed in terms of ag/ml after incubation at 37 - C for 20
hours. 50 65 12    EP 0307804 B1 Test Compound (1)
7,8-[2-(2-Aminothiazol-4-yI)-2-methoxyiminoacetamidol-3-[3-amino-2-(2-hydro
xyethyl)-1-pyrazolio]methyl- 3-cephem-4-carboxylate (syn isomer) (the
compound of Example 4) 5 Test Result 10
MIC (aLg/ml) Test Bacteria   Test Compound (1) P. aeruginosa 26       0.39
15     For therapeutic administration, the object compound [I] and a
pharmaceutically acceptable salt thereof of the present invention are used
in the form of conventional pharmaceutical preparation which contains said
compound as an active ingredient, in admixture with pharmaceutically
acceptable carriers such as an organic or inorganic solid or liquid
excipient which is suitable for oral, parenteral and external
administration. The pharmaceutical preparations may be in solid form such
as tablet, granule, powder, capsule, or liquid 20 form such as solution,
suspension, syrup, emulsion, lemonade and the like. If needed, there may be
included in the above preparations auxiliary substances, stabilizing
agents, wetting agents and other commonly used additives such as lactose,
citric acid, tartaric acid, stearic acid, magnesium stearate, terra alba,
sucrose, corn starch, talc, gelatin, agar, pectin, peanut oil, olive oil,
cacao butter, ethylene glycol, and the like. 25     While the dosage of the
compound [I] may vary from and also depend upon the age, conditions of the
patient, a kind of diseases, a kind of the compound [l] to be applied, etc.
In general, amounts between 1 mg and about 4,000 mg or even more per day
may be administered to a patient An average single dose of 



about 50 mg, 100 mg, 250 mg, 500 mg, 1000 mg, 2000 mg of the object
compound [1] of the present invention may be used in treating diseases
infected by pathogenic microorganisms. 30     The following Preparations
and Examples are given for the purpose of illustrating the present
invention in more detail. Preparation 1 35     A mixture of acetic
anhydride (11.13 ml) and formic acid (5.93 ml) was stirred at ambient
temperature for 30 minutes. To this solution was added
5-amino-i-(2-hydroxyethyl)pyrazole (5 g) under ice-cooling, and the mixture
was stirred at 30-40- C for 1 hour. The reaction mixture was poured into a
mixture of water, tetrahydrofuran and ethyl acetate and adjusted to pH 6
with aqueous sodium bicarbonate. The organic layer was separated, and the
aqueous layer was extracted with a mixture of tetrahydrofuran and ethyl
acetate for 40 three times. The organic layers were combined, dried over
magnesium sulfate and evaporated in vacuo to give
5-formamido-1-(2-formyloxyethyl)pyrazole (5.18 g). IR (Nujol): 3180, 1705,
1660 cm-' NMR (DMSO-d6, 5): 4.21-4.61 (4H, m), 6.11 and 6.34 (1 H, each d,
J = 3Hz), 7.47 (1 H, d, J = 3Hz), 8.00 (1H, s), 8.33 (1H, s) 45 Preparation
2 To a mixture of benzhydryl
7fi-tert-butoxycarbonylamino-3-chloromethyl-3-cephem-4-carboxylate (20 g)
and sodium iodide (5.82 g) in NN-dimethylformamide (20 ml) was added
5-formamido-1-(2-formyloxyethyl)- 50 pyrazole (21.34 g) at ambient
temperature. After being stirred for 24 hours at the same temperature, the
mixture was poured into a mixture of water and ethyl acetate. The organic
layer was separated and washed with water, aqueous sodium chloride
solution, and dried over magnesium sulfate. The solution was evaporated in
vacuo to give benzhydryl
7,i-tert-butoxycarbonylamino-3-[3-formamido-2-(2-formyloxyethyl)-1-
pyrazolio]methyl-3-caphem-4-carboxylate iodide (29.6 g). 55    IR (Nujol):
1780, 1720 cm' NMR (DMSO-d6, 6): 1.49 (9H, s), 3.43 (2H, broad s),
4.14-4.38 (2H, m), 4.52-4.73 (2H, m), 5.15 (1H, d, J =5Hz), 5.40 (2H, broad
s), 5.87 (1 H, dd, J = 5Hz and 8Hz), 6.88 (1 H, s), 7.02 (1 H, d, J = 3Hz),
7.18-7.52 (1 OH, m), 7.94 (1 H. d, J = 8Hz), 7.99 (1 H, s), 8.27 (1 H, d, J
= 3Hz), 8.51 (1 H, broad s) 13    EP 0 307 804 BI Preparation 3 To  a
solution  of benzhydryl
7,8-tert-butoxycarbonylamino-3-[3-formamido-2-(2-formyloxyethyl)-1-
pyrazolio]methyl-3-cephem-4-carboxylate iodide (29.5 g) and anisole (30 ml)
in methylene chloride (90 ml) 5  was added dropwise trifluoroacetic acid
(60 ml) under ice-cooling. After being stirred for 1 hour at ambient
temperature, the mixture was poured into a mixture of diisopropyl ether
(600 ml) and ethyl acetate (600 ml). The resultant precipitate was
collected by filtration to give bis(trifluoroacetic acid salts) of
7,8-amino-3-13-
formamido-2-(2-formyloxyethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylate
(22.7 g). IR (Nujol): 1780, 1715, 1660 cm-' 10     NMR (DMSO-d6, 5): 3.53
(2H, broad s), 4.28-4.56 (2H, m), 4.78-4.99 (2H, m), 5.29 (2H, broad s),
5.53 (2H, broad s), 7.14 (IH, d, J=3Hz), 8.22 (1H, s), 8.46 (1H, d, J=3Hz),
8.63 (1H, s) 



Preparation 4 is     Concentrated hydrochloric acid (5.67 ml) was added to
a mixture of bis(trifluoroacetic acid salts) of 7,8-
amino-3-[3-formamido-2-(2-formyloxyethyl)-1-pyrazolio]methyl-3-cephem-4-car
boxylate (10 g) in methanol (50 ml) at ambient temperature. After being
stirred at the same temperature for 3 hours, the mixture was added dropwise
to ethyl acetate (500 ml). The resultant precipitate was collected by
filtration to give 7.e- _,    amino-3-[3-amino-2-(2-hydroxyethyl)-1
-pyrazolio]methyl-3-cephem-4-carboxylate trihydrochloride (6.1 g). 20
IR (Nujol) : 3250, 1770, 1700, 1625 cm-1 NMR (DMS0-d6, 5): 3.43 (2H, broad
s), 3.52-3.88 (2H, m), 4.18-4.48 (2H, m), 5.28 (2H, broad s), 5.37 ,_;
(2H, broad s), 5.97 (1H, d, J=3Hz), 8.18 (1H, d, J=3Hz) Example 1 25 A
mixture of N,N-dimethylformamide (0.41 ml) and phosphoryl chloride (0.49
ml) in ethyl acetate (2 ml) was stirred under ice-cooling for 30 minutes to
prepare Vilsmeier reagent. 2-(2-Formamidothiazol-4-yl)-2-
methoxyiminoacetic acid (1.02 g) was added to the above solution at 0-5 '
C, and the mixture was stirred at the same temperature for 30 minutes to
produce an activated acid solution. This activated acid solution was 3o
added to a solution of
7,8-amino-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-carbo
xylate trihydrochloride (2 g) and N-(trimethylsIlyl)acetamide (5.85 g) in
tetrahydrofuran (40 ml) under ice-cooling, and then the mixture was stirred
at 10-15- C for 1 hour. The resultant mixture was poured into diethyl ether
(500 ml), and the resulting precipitates were collected by filtration to
give 7,-[2-(2-formamidothiazol-4-yl)-2-
methoxyiminoacetamido]-3-[3-amino-2-(2-hydroxyethyl)-1
-pyrazolio]methyl-3-cephem-4-carboxylate 3s dihydrochloride (syn isomer)
(2.55 g). IR (Nujol) : 1770, 1660 cm-' NMR (DMSO-ds, 5): 3.30 (2H, m), 3.68
(2H, m), 3.92 (3H, s), 4.31 (2H, m), 5.29 (1 H, d, J = 5Hz), 5.32 (211, m),
5.88 (1 H, dd, J =5Hz and 8Hz), 5.99 (1 H, d, J = 3Hz), 7.48 (1 H, s), 8.12
(1 H, d, J = 3Hz), 8.59 (1 H, s), 9.81 (1 H, d, J = 8Hz) 40     The
following compounds (Examples 2 and 3) were prepared according to a similar
manner to that of Example 1. Example 2 4s
7,8-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hydro
xyethyl)-1-pyrazoliolmethyl-3- cephem-4-carboxylate (syn isomer) IR (Nujol)
: 3300, 1770, 1640 cm-' Example 3 50
7,8-[2-(2-Aminothiazol-4-yl)-2-(difluoromethoxyimino)acetamido]-3-[3-amino-
2-(2-hydroxyethyl)-1 -pyrazolio]- methyl-3-cephem-4-carboxylate (syn
isomer) IR (Nujol) : 3300, 1760, 1660 cm-' 56 14    API
EP 0 307 804 B1 Example 4 



To a solution of
7,-[2-(2-formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hy
drox- yethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylate dihydrochloride
(syn isomer) (2.5 g) in methanol (12.5 5  ml) was added concentrated
hydrochloric acid (0.88 ml) at ambient temperature. After being stirred at
the same temperature for 2 hours, the mixture was poured into ethyl acetate
(500 ml), and the resulting precipitate was collected by filtration. The
precipitate was dissolved in water (100 ml), and adjusted to pH 2 with 5%
aqueous sodium bicarbonate solution. This solution was subjected to column
chromatography on macroporous non-ionic adsorption resin "Dialon HP-20"
(Trademark, manufactured by Mitsubishi Chemical io Industries). The object
compound was eluted with 10% dilsopropyl alcohol, and Iyophilized to give
70-[2-(2-
aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hydroxyethyl)-1
-pyrazolio]methyl-3-cephem-4- carboxylate (syn isomer) (0.43 g). IR
(Nujol): 3300, 1770, 1640 cm-' NMR (DMSO-dr, a): 3.00 and 3.30 (2H, ABq, J
= 18Hz), 3.60 (2H, in), 3.83 (3H, s), 4.37 (2H, m), 5.06 15  (1 H, d, J =
5Hz), 5.18 (2H, broad s), 5.65 (1 H, dd, J = 5Hz and 8Hz), 5.84 (1 H, d, J
=3Hz), 6.71 (1 H, s), 7.18 (2H, broad s), 7.38 (2H, broad s), 8.08 (1 H. d,
J = 3Hz), 9.52 (1 H, d, J = 8Hz). The following compound (Example 5) was
prepared according to a similar manner to that of Example 4. Example 5 20
7,-12-(2-Aminothiazol-4-yl)-2-(difluoromethoxyimino)acetamido]-3-[3-amino-2
-(2-hydroxyethyl)-1 -pyrazolio]- methyl-3-cephem4carboxylate (syn isomer)
IR (Nujol) : 3300, 1760, 1660 cm-' 25 Example 6 To a suspension of
benzhydryl
7,$-[2-(difluoromethoxyimino)-2-(2-tritylaminothiazol-4-yl)acetamido]-3-
chloromethyl-3-cephem-4-carboxylate (syn isomer) (5 g) and sodium iodide
(0.856 g) in N,N-dimethylfor- 30 mnamide (5 ml) was added
5-formamido-1-(2-formyloxyethyl)pyrazole (4.18 g) at ambient temperature.
After being stirred for 24 hours, the mixture was poured into a mixture of
ethyl acetate and water. The separated organic layer was washed with water
and sodium chloride aqueous solution, dried over magnesium sulfate, and
evaporated in vacuo. The residue was dissolved in tetrahydrofuran, and
subjected to a column chromatography on an ion-exchange resin Amberlite IRA
400 (CF9COOe type) (Trademark: manufactured 35 by Rohm and Haas Co.). The
object compound was eluted with tetrahydrofuran, and evaporated in vacuo to
give trifluoroacetic acid salt of benzhydryl
7,J-[2-(difluoromethoxyimino)-2-(2-tritylaminothiazol-4-yl)-
acetamido]-3-[3-formamido-2-(2-formyloxyethyl)-1-pyrazolio]methyl-3-cephem-
4-carboxylate  (syn  isomer) (4.80 g). IR (Nujol): 1780, 1720, 1675 cm-1 40
NMR (DMSO-d6, 3): 3.50 (2H, m), 3.65 (2H, in), 4.35 (2H, m), 5.25 (1 H, d,
J = 5Hz), 5.50 (2H, broad s), 5.88 (I H, dd, J=5Hz and 8Hz), 6.91 (1H, s),
7.03 (1H, s), 7.04-7.70 (27H, m), 8.08 (1H, s), 8.33 (1H, d, J=3Hz), 8.67
(1H, s), 9.05 (1H, s), 10.05 (1H, d, J=5Hz) The following compound (Example
7) was obtained according to a similar manner to that of Example 6. 46
Example 7
7$-12-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hydrox
yethyl)-1 -pyrazolio]methyl-3- cephem-4-carboxylate (syn isomer) so    IR
(Nujol): 3300, 1770, 1640 cm-' Example 8 



To a solution of trifluoroacetic acid salt of benzhydryl
7,8-[2-(difluoromethoxyimino)-2-(2- 65
tritylaminothiazol-4-yl)acetamido]-3-[3-fornamido-2-(2-formyloxyethyl)-1-py
razoliolmethyl-3-cephem-4- carboxylate (syn isomer) (4.7 g) in methylene
chloride (15 ml) and anisole (5 ml) was added trifluoroacetic acid (10 ml)
under ice-cooling. After being stirred for 1.5 hours, the mixture was
poured into diisopropyl ether, and the resultant precipitate was collected
by filtration. The precipitate was dissolved in water, 15    EP 0 307 804
Bi adjusted to pH 12 with 1 N sodium hydroxide aqueous solution under
ice-cooiing. The mixture was stirred at the same temperature for 10
minutes, and adjusted to pH 2 with 1 N hydrochloric acid solution. This
solution was subjected to a column chromatography on macroporous non-ionic
adsorption resin "Dialon HP-20". The object compound was eluted with 10%
diisopropyl alcohol, and Iyophilized to give 7,-[2-(2-aminothiazol-4- s
yI)-2-(difluoromethoxyimino)acetamido]-3-[3-formamido-2-(2-hydroxyethyl)-1
-pyrazolio]methyl-3-cephem-4- carboxylate (syn isomer) (0.80 g). IR
(Nujol): 3250, 1770, 1665 cm- NMR (D20 and DMSO-d6, 8): 3.11 and 3.50 (2H,
ABq, J=18Hz), 3.85 (21-1, m), 4.60 (2H, m), 5.22 (1H, d, J = 5Hz), 5.36
(2H, broad s), 5.81 (1H, d, J = 5Hz), 6.91 (1 H, t J = 71Hz), 7.05 (1 H, d,
J = 3Hz), 7.18 (1 H, 10 s), 8.24 (1 H. d, J = 3Hz), 8.44 (1 H, s) Example 9
To a suspension of
7,6-[2-(2-aminothiazol-4-yl)-2-(difluoromethoxyimino)acetamido]-3-[3-formam
ido-2-(2- 1S hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylate (syn
isomer) (0.7 g) in methanol (3.5 ml) was added concentrated hydrochloric
acid (0.42 ml) at ambient temperature. After being stirred at the same
temperature for 2 hours, the mixture was poured into ethyl acetate. The
resulting precipitate was collected by filtration. The precipitate was
dissolved in water, and adjusted to pH 2 with 5% aqueous sodium bicarbonate
solution. This solution was subjected to a column chromatography on
macroporous non-ionic 20 adsorption resin "Diaion HP20". The object
compound was eluted with 10% diisopropyl alcohol, and Iyophilized to give
7$i-[2-(2-aminothiazol-4-yl)-2-(difluoromethoxyimino)acetamido]-3-[3-amino-
2-(2-hydrox- .~,,,, yethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylate (syn
isomer) (0.41 g). IR (Nujol): 3300, 1760, 1660 cm-1 NMR (D120, 8): 3.02 and
3.35 (2H, ABq, J =18Hz), 3.78 (2H, n), 4.28 (2H, in), 4.95 and 5.16 (2H,
ABq, 25 J=16Hz), 5.16 (1H, d, J=5Hz), 5.76 (1H, d, J=5Hz), 5.92 (1H, d,
J=3Hz), 8.86 (1H, t, J=69Hz), 7.16 (1H, s), 7.83 (1 H, d, J=3Hz) The
following compound (Example 10) was obtained according to a similar manner
to that of Example 9. 30  Example 10
7,8-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hydro
xyethyl)-1 -pyrazolio]methyl-3- cephem-4-carboxylate (syn isomer) 35    IR
(Nujol) : 3300, 1770, 1640 cm-' Example 11 To a solution of
7,6-[2-(2-aminothiazol-4yl)-2-methoxyiminoacetamidoj-3-[3-amino-2-(2-hydrox
yethyl)-1- 40 pyrazolio]methyl-3-cephem-4-carboxylate (syn isomer) (6.5 g)
in water (6.5 ml) was added 2N-sulfuric acid 



(6.5 ml) at room temperature. The mixture was stirred at room temperature
to precipitate crystals. The crystals were collected by filtration and
washed with ice-water and then acetone to give sulfuric acid salt of
7,8-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hydro
xyethyl)-1 -pyrazoliolmethyl-3- cephem-4-carboxylate (syn isomer)(5.92 g).
45     NMR (DMSO-d6, 8); 3.13-3.83 (2H, in), 3.40-3.83 (4H, m), 5.15 (1H,
d, J=5Hz), 5.05 and 5.30 (28, ABq, J =13Hz), 5.79 (1 H, d-d, J = 5Hz and
8Hz), 5.88 (1 H, d, J = 3Hz), 6.71 (1 H, s), 7.28 (2H, broad s), 7.95 (1 H,
d,J =3Hz), 9.57 (1 H, d, J =8Hz) Preparation 5 50
7A8-Amino-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-carbo
xylate tri hydrochloride (66 g) was dissolved in water (264 ml). The
aqueous solution was subjected to column chromatography on "Diaion HP-20"
using water as eluent Fractions containing the object compound were
combined and to this combined solution was added dropwise isopropyl alcohol
(1.15 t) under ice-cooling. The mixture was ss stirred for 1.5 hours under
ice-cooling to precipitate crystals. The crystals were collected by
filtration and washed with a mixture of isopropyl alcohol and water (10:1)
under ice-cooling and dried over phosphorus pentoxide to give
7A8-amino-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-carbo
xylate. hydrochloride.dihydrate (29.95 g). 16    EP 0 307 804 Bi IR
(Nujol): 3270, 1790, 1560-1635 cm-1 NMR (DMSO-dg, a): 3.43-3.77 (2H, m),
4.47-5.07 (4H, m), 5.07 (1 H, d, J =5Hz), 5.12 and 5.38 (2H, ABq, J=16Hz),
5.92 (1H, d, J=3Hz), 7.56 (2H, broad s), 8.11 (1H, d, J=3Hz). Analysis (%)
Calcd. for C13H17NSO4S-HCI.2H20 C:37.90,    H:5 38,    N:17.00,    C1:8.60
Found     C:37.82     H:5.56,    N:16.73,    C1:8.60 10 Preparation 6 A
mixture of acetic anhydride (44.5 ml) and formic acid (22.3 ml) was stirred
at room temperature for an t  hour. To this mixture was added 5-amino-1
-(2-hydroxyethyl)pyrazole (30 g) at 0-10 C, and the mixture was stirred
under ice-cooling for 30 minutes. The mixture was poured into ice-cooled
water, adjusted to pH 10.5 with 40% potassium carbonate solution, and
stirred under ice-cooling for 30 minutes. The mixture was extracted with a
mixture of tetrahydrofuran and ethyl acetate 6 times. The organic layer was
dried over magnesium sulfate, and evaporated in vacuo to give
5-formamido-1-(2-hydroxyethyl)pyrazole (30.8 g). 20     mp: 109-112  C IR
(Nujol) : 3230, 1695, 1570, 1540 cm-' NMR (DMSO-d6, 5): 3.62-3.95 (2H, m),
3.98-4.32 (2H, m), 6.22 and 6.36 (1 H, each d, J=3Hz), 7.42 (1 H, d, J =
3Hz), 8.32 and 8.36 (1 H, each s). Preparation 7 25 To a suspension of
5-formamido-1-(2-hydroxyethyl)pyrazole (1 g) in acetonitrile (50 ml) was
added 



dropwise chlorosulfonyl isocyanate (0.77 ml) at -15, C - -20 *C. The
mixture was stirred for 3 hours under ice-cooling. To the reaction mixture
was added water (1 ml) and kept to stand overnight. The solution was
adjusted to pH 7.5 with 5N-sodium hydroxide solution and then adjusted to
pH 8.5 with 1N-sodium hydroxide solution. The organic layer was separated
and the aqueous layer was extracted with tetrahydrofuran. The extract and
said organic layer were combined and dried over magnesium sulfate. The
solvent was distilled off and the residue was crystallized from ethyl
acetate to give 5-amino-1-(2-carbamoyloxyethyl)pyrazole (0.60 g). NMR
(DMSO-dr, 5): 3.83-4.35 (4H, m), 4.80-5.18 (2H, broad s), 5.32 (1 H, d, J =
3Hz), 6.33-6.87 (2H, broad s), 7.08 (1 H. d, J = 3Hz). Preparation 8 40
5-Formamido-1-(2-carbamoyloxyethyl)pyrazole (3.69 g) was obtained from
5-amino-i-(2-carbamoylox- yethyl)pyrazole (3.3 g) according to a similar
manner to that of Preparation 6. NMR (DMSO-dr, 5): 4.22 (4H, s), 6.17-6.40
(1 H, m), 6.40-6.63 (2H, m), 7.30-7.53 (1 H, m), 8.13-8.47 (1 H, m).
Example 12 45 To a solution of benzhydryl
7,6-[2-(2-formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-chloromethyl-
3-cephem-4-carboxylate (syn isomer)(1.5 g) in NN-dimethylformamide (3 ml)
was added sodium iodide (0.36 g) under nitrogen atmosphere. The mixture was
stirred at room temperature for 30 minutes. 50 Then,
5-formamido-1-(2-carbamoyloxyethyl)pyrazole (1.42 g) was added thereto and
the mixture was stirred at the same temperature for 24 hours. To the
reaction mixture was added a mixture of ethyl acetate (50 ml) and ice-water
(30 ml). The separated organic layer was washed with water and sodium
chloride aqueous solution, and dried over magnesium sulfate. The solvent
was evaporated in vacuo to give benzhydryl 7,-[2-
(2-formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-formamido-2-(2-carb
amoyloxyethyl)-1 -pyrazolio]- 6  methyl-3-cephem-4-carboxylate
trifluoroacetate (syn lsomer)(1.60 g). 17    EP 0 307 804 B1 Example 13
7,-[2-(2-Formamidothiazol-4-yi)-2-methoxyiminoacetamido33-[3-formamido-2-(2
-carbamoyloxyethyl)-1 - pyrazolio]methyl-3-cephem-4-carboxylate (syn
isomer) (1.10 g) was obtained from benzhydryl 70-[2-(2- 5
formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-formamido-2-(2-carbamo
yloxyethyl)-1-pyrazolio]- methyl-3-cephem-4-carboxylate trifluoroacetate
(syn isomer) (1.6 g) according to a similar manner to that of Example 8.
Example 14 10
7,e-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-carba
moyloxyethyl)-1 -pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer)
(0.10 g) was obtained from 7,8-[2-(2-formamidothiazol-4-yl)-2-
methoxyiminoacetamidoj-3-[3-formamido-2-(2-carbamoyloxyethyl)-1-pyrazolio]m
ethyl-3-cephem-4- carboxylate (syn isomer) according to a similar manner to
that of Example 9. 15    IR (Nujol): 3200-3300, 1760, 1710, 1650 cm-1 



NMR (DMSO-dr, a): 3.0-3.90 (2H, in), 3.90-4.27 (4H, in), 3.82 (3H, s),
4.40-5.47 (5H, in), 5.47-5.77 (1 H, mn), 5.81 (1H, d, J=3Hz), 6.71 (1H, s),
6.90-7.57 (4H, in), 7.97 (1H, d, J=3Hz), 9.51 (1H, d, J=8Hz). Preparation 9
20 5-Formamido-4-methyl-1-(2-formyloxyethyl)pyrazole was prepared according
to a similar manner to that of Preparation 1. IR (Nujol): 3180, 1715, 1660
cm-' NMR (DMSO-ds, 5): 1.81 and 1.86 (3H, each s), 4.01-4.48 (4H, m), 7.25
and 7.40 (1 H, each s), 8.06 25  (1H, s), 8.22 and 9.13 (1H, each s)
Preparation 10 5-Amino-i-(2-hydroxyethyl)pyrazole (5 g) was added to acetic
anhydride (14.7 ml) with stirring and ice- 30 cooling. Pyridine (6.3 ml)
was added thereto. The mixture was stirred for 2 hours at 25 - C. The
reaction mixture was added to a mixture of ethyl acetate (50 ml) and sodium
chloride aqueous solution (50 ml). Then, an aqueous solution of sodium
bicarbonate was added thereto to adjust the solution to pH 7.0. The aqueous
layer was extracted with mixture of ethyl acetate and tetrahydrofuran. The
extract was dried over magnesium sulfate. The magnesium sulfate was
filtered off, and the filtrate was evaporated 35 under reduced pressure to
give 5-acetamido-1-(2-acetoxyethyl)pyrazole (5.98 g). mp : 83-84* C IR
(Nujol) : 3270, 1750, 1670, 1565 cm-' NMR (DMSO-d6, 5): 1.93 (3H, s), 2.03
(3H, s), 4.22 (4H, br s), 6.13 (1H, d, J=2Hz), 7.32 (1H, d, J = 2Hz), 9.76
(1 H. s) 40     The following compounds (Preparations 11 to 13) were
prepared according to a similar manner to that of Preparation 2.
Preparation 11 45  Benzhydryl
70-tert-butoxycarbonylamino-3-4-imethyl-3-formamido-2-(2-formyloxyethyl)-1-
pyrazolio]methyl- 3-cephemn-4-carboxylate iodide IR (Nujol) : 3250, 1780,
1710, 1680 cm-' NMR (DMSO-d6, 5): 1.53 (9H, s), 1.97 (3H, s), 3.51 (2H,
broad s), 4.04-4.42 (2H, in), 4.52-4.78 (2H, m), so 5.08 (1H, d, J=5Hz),
5.39 (2H, broad s), 5.61 (1H, dd, J=5Hz and 8Hz), 6.86 (1H, s), 7.08-7.52
(1OH, m), 7.93 (1H, s), 8.18 (1H, s), 8.34 (I1H, s), 9.12 (1H, s) 65 18
EP 0 307 804 B1 Preparation 12 Benzhydryl
7,-tert-butoxycarbonylamino-3-[3-acetamido-2-(2-acetoxyethyl)-1-pyrazolio]m
ethyl-3-cephem-4- carboxylateiodide 5 IR (Nujol) : 1780, 1720, 1230 cm-'
NMR (DMSO-d6, 5): 1.41 (9H, s), 1.86 (3H, s), 2.25 (3H, s), 3.40 (2H, br
s), 4.0-4.4 (4H, m), 5.12 (1IH, d, J = 5Hz), 5.37 (2H, s), 5.60 (1 H, dd, J
= 8Hz and 5Hz), 6.85 (1 H, s), 7.24 (1 H, d, J = 3Hz), 7.1-7.6 (1 OH, m), 



7.90 (1 H, d, J = 8Hz), 8.21 (1 H, d, J = 3Hz), 11.17 (1 H, s) 10
Preparation 13 Benzhydryl
7,8-tert-butoxycarbonylamino-3-[3-formamido-2-(2-hydroxyethyl)-1-pyrazolio]
methyl-3-cephem-4- carboxylatelodide 15 IR (Nujol): 3300, 1780, 1710, 1560,
1150 cm-' NMR (DMSO-ds, 5): 1.43 (9H, s), 3.53 (2H, br s), 4.0-4.5(4H,m),
5.15 (1 H, d, J = 5Hz), 5.40 (2H, s), 5.55 (1 H, dd, J = 8Hz and 5Hz), 6.90
(1 H, s), 7.01 (1 H, d, J = 3Hz), 7.1-7.5 (1 OH, m), 7.97 (1 H, d, J =
8Hz), 8.28 (1H, d, J=3Hz), 8.50 (1H, s) 20     The following compounds
(Preparations 14 to 16) were prepared according to a similar manner to that
of Preparation 3. Preparation 14 2S  Bis(trifluoroacetic acid salts) of
7,-amino-3-[4-rethyl-3-formamido-2-(2-formyloxyethyl)-1-pyrazolio~methyl-
3-cephem-4-carboxylate IR (Nujol): 1780, 1710, 1670 cm-' NMR (DMSO-d6, 5):
1.98 (3H, s), 3.49 (2H, broad s), 4.22-4.48 (2H, m), 4.61-4.87 (2H, m),
5.18 (2H, 30 broad s), 5.46 (2H, broad s), 8.05 (1 H, s), 8.23 (1 H, s),
8.35 (1 H, s) Preparation 15 Bis(trifluoroacetic acid salts) of
7,6-amino-3-[3-acetamido-2-(2-acetoxyethyl)-1-pyrazolio]methyl-3-cephem-4-
35  carboxylate IR (Nujol): 1780, 1660, 1190 cm-' NMR (DMSO-d6, 5): 1.95
(3H, s), 2.23 (3H, s), 3.46 (2H, broad s), 4.1-4.4 (4H, m), 5.20 (2H, m),
5.46 (2H, s), 7.01 (1H, d, J=3Hz), 8.27 (1H, d, J=3Hz), 11.17 (1H, s) 40
Preparation 16 Bis(trifluoroacetic acid salts) of
7.8-amino-3-[3-formamido-2-(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-
carboxylate 45 IR (Nujol): 3400, 1780, 1680, 1580, 1200, 1140 cm-' NMR
(DMSO-ds, 5): 3.70 (2H, broad s), 4.2-4.7 (4H, m), 5.23 (2H, m), 5.50 (2H,
s), 7.07 (1 H, d, J =3Hz), 8.35 (1 H, d, J = 3Hz), 8.53 (1 H, s) The
following compounds (Preparations 17 and 18) were prepared according to a
similar manner to that so  of Preparation 4. Preparation 17
7,6-Amino-3-[4-methyl-3-amino-2-(2-hydroxyethyl)-1
-pyrazolio]methyl-3-cephem-4-carboxylate  trihydroch- 55  loride NMR
(DMSO-dr, 5): 1.94 (3H, s), 3.39 (2H, broad s), 3.47-3.78 (2H, m),
4.06-4.42 (2H, m), 5.21 (4H, broad s), 7.87 (1 H. s)    'A
EP0307804B1 



Preparation 18
7,B-Amino-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazoliolmethyl-3-cephem-4-carbo
xylate trihydrochloride IR (Nujol): 3300, 3150, 1780, 1710, 1640, 1580 cm-1
5     NMR (DMSO-d6, 6) : 3.60 (2H, br s), 4.1-4.5 (4H, m), 5.23 (2H, m),
5.30 (2H, s), 5.92 (1 H, d, J =3Hz), 8.07 (1 H, d, J = 3Hz) The following
compounds (Examples 15 to 18) were prepared according to a similar manner
to that of Example 1. 10 Example 15
748-[2-(2-Formamidothiazol-4-yl)-2-methoxylminoacetamidol-3-[4-methyl-3-ami
no-2-(2-hydroxyethyl)-1 - pyrazolio]methyl-3-cephem-4-carboxylate (syn
isomer) 15 IR (Nujol): 3150, 1770, 1650 cm-' NMR (DMSO-ds, 8): 1.94 (3H,
s), 3.32 (2H, broad s), 3.52-3.68 (2H, m), 3.88 (3H, s), 4.12-4.39 (2H, m),
5.14 (2H, broad s), 5.19 (1 H, d, J = 5Hz), 5.82 (1 H. dd, J =5Hz and 8Hz),
7.36 (1 H, s), 7.83 (1 H, s), 8.47 (1 H, Qf    s), 9.63 (1H, d, J=8Hz) 20
Example 16
7,6-[2-(2-Formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-acetamido-2-
(2-acetoxyethyl)-1 -pyrazolioj- methyl-3-cephem-4-carboxylate (syn isomer)
25 IR (Nujol): 1780, 1660, 1550 cm-1 NMR (DMSO-d6, 6): 1 .96 (3H, s), 2.27
(3H, s), 3.2-3.6 (2H, m), 3.87 (3H, s), 4.1-4.5 (4H, m), 5.22 (1 H, d, J =
5Hz), 5.43 (2H, s), 5.90 (1 H, dd, J = 8Hz and 5Hz), 7.00 (1 H, d, J =
3Hz), 7.33 (1 H, s), 8.29 (1 H, d, J = 3Hz), 8.43 (1 H, s), 9.62 (1 H, d, J
= 8Hz) 30 Example 17
7,8-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[4-methyl-3-amino-2
-(2-hydroxyethyl)-1 -pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer)
35 IR (Nujol) : 3300, 1765, 1660, 1605 cm-' Example 18 40
7,8-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-acetamido-2-(2-h
ydroxyethyl)-1-pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer) IR
(Nujol): 3200, 1770, 1600 cm-' 45  Example 19
7,P-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido}]3-[4-methyl-3-amino-2
-(2-hydroxyethyl)-1 -pyrazollo]- methyl-3-cephem-4-carboxylate (syn isomer)
was prepared according to a similar manner to that of Example 4. 60 IR
(Nujol) : 3300, 1765, 1660, 1605 cm-' NMR (D20, 8): 1.97 (3H, s), 3.06 and
3.37 (2H, ABq, J=18Hz), 3.73-3.93 (2H, m), 3.98 (3H, s), 4.19- 4.43 (2H,
s), 5.09 (2H, broad s), 5.19 (1 H, d, J = 5Hz), 5.89 (1 H. d, J = 5Hz),
6.96 (1 H, s), 7.71 (1 H, s) 



55 Example 20 To a suspension of
7,8-[2-(2-formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-acetamido-2-
(2-ac- etoxyethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylate (syn isomer)
(1.46 g) in methanol (7.3 ml) was 20    EP 0 307 804 61 added conc.
hydrochloric acid (0.51 ml) at room temperature. The mixture was stirred
for 5 hours at room temperature. The reaction mixture was added to ethyl
acetate with stirring and ice-cooling. The produced amorphous solid was
dried in vacuo, and it was dissolved in water (40 ml). The aqueous solution
was adjusted to pH 13 5  with 1 N sodium hydroxide aqueous solution with
stirring at -3 - 0 IC, and stirred for 2 hours at the same temperature. The
aqueous solution was adjusted to pH 2 with 1 N hydrochloric acid, and
subjected to column chromatography on "Dialon HP-20" and eluted with 10%
aqueous isopropyl alcohol. The fractions containing the object compound
were combined and concentrated to remove isopropyl alcohol, and lyophilized
to give
7,i-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-acetamido-2-(2-h
ydroxyethyl)- tO  1 -pyrazolio]methyl-3-cephem-4-carboxylate (syn isomer)
(159 mg). mp: 160 I C (dec.) IR (Nujol): 3200, 1770,1600 cm-' NMR (D20, a):
2.26 (3H, s), 3.10 (1H. d, J=18Hz), 3.47 (IlH, d, J=18Hz), 3.8-4.1 (4H, m),
3.95 (3H, s), 5.20 (1H, d, J=5Hz), 5.32 (2H, s), 5.77 (1H, d, J=5Hz), 6.93
(1H, d, J=3Hz), 6.94 (1H, s), 8.16 (1H, d, 15 J = 3Hz) The following
compounds (Examples 21 and 22) were prepared according to a similar manner
to that of Example 6. Example 21 20
7#-12-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[4-methyl-3-amino-2-
(2-hydroxyethyl)-1 -pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer)
IR (Nujol): 3300, 1765, 1660, 1605 cm-' 25 Example 22
7,8-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-acetamido-2-(2-h
ydroxyethyl)-1 -pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer) 30
IR (Nujol): 3200, 1770, 1600 cm-' The following compounds (Examples 23 to
27) were prepared according to a similar manner to that of Example 8. 35
Example 23
7,6-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hydro
xyethyl)-1 -pyrazolio]methyl-3- cephem-4-carboxylate (syn isomer) 40    IR
(Nujol): 3300, 1770, 1640 cm-' Example 24 



7,6-[2-(2-Aminothiazol-4-yl)-2-(difluoromethoxyiminoacetamido]-3-[3-amino-2
-(2-hydroxyethyl)-1 -pyrazolio]- 45  methyl-3-cephem-4-carboxylate (syn
isomer) IR (Nujol): 3300, 1760, 1660 cm-' Example 25 50
7g-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-carbam
oyloxyethyl)-1 -pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer) IR
(Nujol): 3200-3300, 1760, 1710, 1650 cm-' 55 21    EP0307804B1 Example 26
71-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[4-methyl-3-amino-2-
(2-hydroxyethyl)-1 -pyrazoliol- methyl-3-cephem-4-carboxylate (syn isomer)
S IR (Nujol): 3300, 1765, 1660, 1605 cm' Example 27 1o
7,-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-acetamido-2-(2-hy
droxyethyl)-1 -pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer) IR
(Nujol): 3200, 1770,1600 cm' i5  Claims Claims for the following
Contracting States: AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 1. A cephem
compound of the formula: 20 R6 R1 263 - .- f
R'  (XE) n 25                                                       2 ~_R2
R3R 30     wherein R' is   amino or a protected amino, R2 iS   (C1 -C6)
alkyl which may have 1 to 3 halogen substituents, R3 Is   Cooe, carboxy or
a protected carboxy, R4 iS   hydroxy(CI -C6)alkyl or protected hydroxy(Ci
-C06)alkyl, 35        Rs is   amino or a protected amino, RW is   hydrogen
or (C1 -Cs) alkyl, Xe is   an anion, and nis     Oor1, with proviso that 40
(i) when R3 is COO", then n is 0, and 



(ii) when R3 is carboxy or a protected carboxy, then n is 1, and
pharmaceutically acceptable salt thereof. 2. A compound of claim 1, wherein
46       R' is   amino, ar(Ci -Cr)alkylamino or (Ci -Cs) alkanoylamino, R2
is  (CI -C0)alkyl which may have 1 to 3 halogen substituents,, R3 is
cooe, carboxy or ar(Ci -C6)alkoxycarbonyl, R4 is   hydroxy(CI-Cs)alkyl, (Ci
-C6) alkanoyloxy(Ci -Cs)alkyl or carbamoyloxy(Ci -CS)alkyl, and R5 is
amino or (C1 -C0) alkanoylamino. 50 3. A compound of claim 2, wherein R' is
amino, and R3 is   COO' or carboxy. 5s 4. A compound of claim 3, wherein R2
is  (Ci -C06)alkyl or dihalo (C, -Cc6)alkyl. 22    *                      ~
~~~~~~~EP O 307 804 B1              ll1iiiilill Example 26
70-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamidol-3-[4-methyl-3-amino-2-
(2-hydroxyethyl)-l-pyrazoliol- methyl-3-cephem-4-carboxylate (syn isomer) 5
IR (Nujol) : 3300, 1765, 1660, 1605 cm' Example 27 10
7f8-[2-(2-Aminothiazol-4-yi)-2-methoxyiminoacetamido]-3-[3-acetamido-2-(2-h
ydroxyethyl)-1-pyrazolio]- methyl-3-cephem-4-carboxylate (syn isomer) IR
(Nujol) : 3200, 1770, 1600 cm- 15  Claims Claims for the following
Contracting States: AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 1. A cephem
compound of the formula: 20 ,6 1~~~~~~~~ 25
n~~~~~~~~~~~~~~~~~~~ C  R~~~~~ti}&    - w             [    >
3t~~~~~~~~~~R .*  (X   ) R                           4~3 30     wherein R'
is   amino or a protected amino, R2 is   (Ci -Cr) alkyl which may have 1 to
3 halogen substituents, R3 is    COO. carboxy or a protected carboxy, R4 is
hydroxy(Ci -Cs)alkyl or protected hydroxy(C1 -Cs)alkyl, 35        Rs is
amino or a protected amino, 



R6 is   hydrogen or (C1 -Cs) alkyl, XI is   an anion, and nis     Oor1,
with proviso that 40       (i) when R3 is Coo, then n is 0, and (ii) when
R3 is carboxy or a protected carboxy, then n is 1, and pharmaceutically
acceptable salt thereof. 2. A compound of claim 1, wherein 45        R1 is
amino, ar(C1 -Cs)alkylamino or (C1 -Cs) alkanoylamino, R2 is  (C1-C6)alkyl
which may have 1 to 3 halogen substituents,, R3 is   Co0e, carboxy or ar(C1
-C6)alkoxycarbonyl, R4 is   hydroxy(Ci -Cs)alkyl, (C1 -Cs) alkanoyloxy(C1
-Csr)alkyl or carbamoyloxy(Ci -Cs)aikyl, and Rs is   amino or (C1 -Cs)
alkanoylamino. 50 3. A compound of claim 2, wherein R1 is  amino, and R3 is
C0OO or carboxy. 55 4. A compound of claim 3, wherein R2 is  (Ci -Cs)alkyl
or dihalo (Ci -CG)alkyl. 22    EP 0 30 804 B1              llllllll ii ii
lll I    C   L   M   S11 5. A compound of claim 4, wherein R2 is   methyl
or difluoromethyl, R4 is   2-hydroxyethyl, 2-formyloxyethyl, 2-acetoxyethyl
or 2-carbamoyloxyethyl, Rs is   amino, formamido or acetamido, 5      and
R6 is   hydrogen or methyl. 6. A compound of claim 5, which is
70-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-
(2-hydroxyethyl-1-pyrazolio]methyl-3-cephem-4-carboxylate (syn isomer) or
its sulfuric acid salt. 10 7. A process for preparing a cephem compound of
the formula: R6 t5           ~R  *sT-CONH<i>i;#LCH2 kqt R5* (X0) 20
OR2             RI P wherein Ri is   amino or a protected amino, 25
R2 is   (C1 -Cs)alkyl which may have 1 to 3 halogen substituents, R3 is
COOe. carboxy or a protected carboxy, Fl4 is   hydroxy(C1-Cs)alkyl or
protected hydroxy(Ci -Cs )alkyl, 



R5 is   amino or a protected amino, R5 is   hydrogen or (Ci -Cs )alkyl, 30
Xe is   an anion, and nis     Oorl, with proviso that (i) when Fl3 is COO0,
then n is 0, and (ii) when R3 is carboxy or a protected carboxy, then n is
1, 35 or a salt thereof, which comprises i) reacting a compound of the
formula: 40>;LCH2- 21 R  * (Xe3 ) R or its reactive derivative at the amino
group or a salt thereof, with a compound of the formula: 50 R1 443-
SCOOP~~1 0 R ~ ~ O- 23    EP 0 307 804 BI                       *  Jc    l
1111 11 111191il111 (wherein RI and R2 are each as defined above) or its
reactive derivative at the carboxy group or a salt thereof, or ii)
subjecting a compound of the formula: R1Th -CON                     S
R6E) 10                                LR| (wherein R2, R3, R4, R5, Rr>, Xe
and n are each as defined above, and 15        N is a protected amino) or a
salt thereof, to elimination reaction of the amino protective group in R1 ,
to give a compound of the formula: 20
6 C  R 2~'e.,W-R          (XG)n 25                                 O-R2
?I7 R4 (wherein R2, R3, R4, R5, R6, X and n are each as defined above) 30
or a salt thereof, or iii) reacting a compound of the formula: N~~~ 35
U~~~~~~~~~~R 35                    ~~~~~R1  5   CONH T CCH -Y R2a 40
(wherein RI and  e2 are each as defined above, R3 is carboxy or a protected
carboxy, and Y is a leaving group) or a salt thereof, with a compound of
the formula: 



45 R6 50~~~~~~~~~R eR 55 (wherein R4, R5 and R6 are each as defined above)
or a salt thereof, or 24    EP 0 307 804 B1 I11111111 111111 11111 11111
111111 iv) subjecting a compound of the formula:                      *   C
L   M   S   * R6 5   R1 U C-CONH                           2 R5  (X 2O-R
3 10                                                               R4
(wherein RI, R2, R4, R5, R6, X? and n are each as defined above, and R3 is
a protected carboxy) 15        or a salt thereof, to elimination reaction
of the carboxy protective group in Rg, to give a compound of the formula:
R6 R~~~~ 25                              RR2               R3
4 (wherein RI, R2, R4, Rs, )6, X and n are each as defined above, and Fi is
CoOe or carboxy) 30        or a salt thereof, or v) subjecting a compound
of the formula: }6 R1~g1CON   R/S5 . (X>)n 40
.               Ra [wherein R', R2, R3, R5, R6, C and n are each as defined
above, and 60        3-Al           NS-C H~~~~~~~~~~~~2-
n 50 [wherein R', R2, A3, A5, A6, Xe and n are each as defined above, and
25    EP 0 307 804 B1 RI is hydroxy(Ci -Cs)alkylJ
I 1       11111 Iliji4 IIIM ! 111 or a salt thereof, or 



vi) subjecting a compound of the formula: 6 R R1 -ttell             a    CH
Ra* (X 10                             2N                                1
O-R                             R4 is       (wherein RI, R2, R3, R4, R6, r
and n are each as defined above, and R5 is a protected amino) or a salt
thereof, to elimination reaction of the amino protective group in Ra , to
give a compound of the formula: 20
6 R1~~~~~~~~~~~~~~~~~~~~~~~~1 S~~~~~ R1g:B E l2 -(X@q ) n 25(
0 R3          I~ 30       (wherein R1, R2, R3, R4, R6, r and n are each as
defined above) or a salt thereof. 8. A pharmaceutical composition which
comprises, as an active ingredient, a compound of claim 1 or a
pharmaceutically acceptable salt thereof in admixture with pharmaceutically
acceptable carriers. 35 9. A compound of claim 1 or pharmaceutical
acceptable salts thereof for use as a medicament. 10. A compound of claim 1
or a pharmaceutically acceptable salt thereof for use as an antimicrobial
agent. 40 11. Use of a compound of claim 1 and its pharmaceutically
acceptable salt for the manufacture of a medicament for therapeutic
treatment of infectious diseases. Claims for the following Contracting
State: ES 45 1. A process for preparing a cephem compound of the formula:
R6 50                 RC-CONH---i                                   E
X -R2             R               4 wherein RI is   amino or a protected
amino, 26    'EP   307 804 BI                         1 * C   L   N   S *
R2 is   (Ci -Cs )alkyl which may have 1 to 3 halogen substituents, R3 is
COO, carboxy or a protected carboxy, RI is   hydroxy(C1 -Cs)alkyl or
protected hydroxy(Ci -Cr )alkyl, R5 is   amino or a protected amino, 5
R6 is   hydrogen or (Ci -Ce) alkyl, Xe is   an anion, and 



nis     Oor1, with proviso that (i) when R3 is COO0, then n is 0, and 10
(ii) when R3 is carboxy or a protected carboxy, then n is 1, or a salt
thereof, which comprises i) reacting a compound of the formula: 6 15 ; H2N;
LCH2- llf R   *  (X()) CH 2-                          nl 0 20
R3             R4 (wherein R3, R4, Rs, R6, X3 and n are each as defined
above), or its reactive derivative at the amino group or a salt thereof,
with a compound of the formula: 25 1 R 1r3-  COOK 30 O-R 35       (wherein
R1 and R2 are each as defined above) or its reactive derivative at the
carboxy group or a salt thereof, or ii) subjecting a compound of the
formula: 40
6 R1_  CON %L                                (  n ~~  0N11~~~.( -1
(X ) S   2        3~~~~.0  2   14 O-R              R              R
(wherein R2, R3, R4, Rs, R6, X9 and n are each as defined above, and so
R1 is a protected amino) or a salt thereof, to elimination reaction of the
amino protective group in RI, to give a compound of the formula: 55 27    *
C   L   M S           R~~~6 E2N59A-CONR.4r   2-1 S  R5. (X9) N
R4 10 (wherein R2, R3, R4, R5, RI, )e and n are each as defined above) or a
salt thereof, or 



iii) reacting a compound of the formula: 15 20
1       0 i                                  & a~~~~~~2 Ra 25
(wherein R1 and R2 are each as defined above, R! is carboxy or a protected
carboxy, and Y is a leaving group) or a salt thereof, with a compound of
the formula: 30 6 35 4 R 40       (wherein R4, R5 and R6 are each as
defined above) or a salt thereof, or iv) subjecting a compound of the
formula: R6 45              R~C|CONH-                       SR
(X% N                        CH-0 50                            O-R
4 R (wherein R1, R2, R4, Rs, R6, XV and n are each as defined above, and
Rg3 is a protected carboxy) 55        or a salt thereof, to elimination
reaction of the carboxy protective group in Rg, to give a compound of the
formula: 28    R6 5--"'  -CalNH          E       CH  - 2-R 24 1 oRR 10
(wherein R', R2, R4, Rs, R6, Xe and n are each as defined above, and RN is
CoOe or carboxy) or a salt thereof, or v) subjecting a compound of the
formula: 15 16~~~~~~~~~~~~~~~~ R 20                              N
2 d-R2               R4 a 



25 (wherein RI, R2, R3, R5, R6, Xe and n are each as defined above, and Ra
is protected hydroxy(Ci -Cr.)alkyll or a salt thereof, to elimination
reaction of the hydroxy protective group in R: , to give a compound of the
formula: 30 o~~~~~~ RO-R             R3               4 40 [wherein R1, R2,
R3, Rs, Re, XI and n are each as defined above, and R' is hydroxy(Cl
-Ce)alkyli or a salt thereof, or vi) subjecting a compound of the formula:
45 R6 R1          CONH  [5~C-1~a(0 50                 R      tR2F1E ) R
O-R2                             R 55 (wherein RI, R2, R3, R4, Re, Xe and n
are each as defined above, and R: is a protected amino) or a salt thereof,
to elimination reaction of the amino protective group in R: , to give a
compound of 29    I,~~~~~~~~~~~~~~~~ EP 0 307 804 B1iw~x&xlslx the formula:
C 5                                                                    6 L2
10                                O                                R4
(wherein RI, R2, R3, R4, R6, Xr and n are each as defined above) or a salt
thereof. 15 2. A process of claim 1, wherein R1 is   amino ar(Ci
-Cs)alkylamino or (Cl -C0) alkanoylamino, R2 is   (Ci -Cs) alkyl which may
have 1 to 3 halogen substituents, R3 is   Cooe, carboxy or ar(Ci
-C)alkoxycarbonyl, 20        R4 is   hydroxy(C, -Cs)alkyl, (Ci
-C%)alkanoyloxy(Cl -Cs )alkyl or carbamoyloxy(Ci -C6)alkyl, and Rs is
amino or (Ci -Cs) alkanoylamino. 3 A process of claim 2, wherein R1 is
amino, and 



25        R3 is  C000  or carboxy. 4. A process of claim 3, wherein R2 is
(Ci -Cr) alkyl or dihalo(C, -Cs)alkyl. 30  5. A process of claim 4, wherein
R2 is   methyl or difluoromethyl, R4 is   2-hydroxyethyl, 2-formyloxyethyl,
2-acetoxyethyl or 2-carbamoyloxyethyl, R5 is   amino, formamido or
acetamido, and 35        R6 is   hydrogen or methyl. 6. A process of claim
5, for preparing
7,8-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-
(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylate (syn isomer) or
its sulfuric acid salt. 40  Claims for the following Contracting State: OR
1. A process for preparing a cephem compound of the formula I: 45
R R l2Et7C-CoNH-- -lD  CH2  iR5  (Xe)    (I|) 50
1 043 O-R wherein 55        R1 is   amino or a protected amino, R2 is   (Ci
-C6)alkyl which may have 1 to 3 halogen substituents, R3 is    COO, carboxy
or a protected carboxy, R4 is   hydroxy(C, -Cs)alkyl or protected
hydroxy(CI -Cr )alkyl, 30    EP 0307 804 Bi1 Rs is   amino or a protected
amino,                                     L   M RFt is   hydrogen or (C
-C06)alkyl, Xe is   an anion, and nis     Oor , 5      with proviso that
(i) when R3 is cooe, then n is 0, and (ii) when R3 is carboxy or a
protected carboxy, then n is 1, or a salt thereof, which comprises i)
reacting a compound of the formula: 10 6 S~~~~~~ 0             14 H2N
R        XR 20        (wherein R3, R4, R5, R6, Xe and n are each as defined
above), or its reactive derivative at the amino group 



or a salt thereof, with a compound of the formula: 25
R1A             I-COOH ) 2 0-R 30 (wherein R' and R2 are each as defined
above) or its reactive derivative at the carboxy group or a salt thereof,
or ii) subjecting a compound of the formula: 35 s          ~~R6 R a --~~
-+CH 'fj- t5. (X) 2             3              4 O-R   ~      R
R 45        (wherein R2, R3, R4, R5, R6, Xe and n are each as defined
above, and R  is a protected amino) or a salt thereof, to elimination
reaction of the amino protective group in R' , to give a compound of the
formula: 50N6 H N- C -CONH S1                                   R6 55
}               NtC~~~~~~~~~~~~H2 PI  R-   * (XE) ) 0                2n O-R
3                                   e R4    EP 0 307 804 B1 (wherein R2,
R3, R4, R5, R6, XO and n are each as defined above)                     ill
1 II or a salt thereof, or
* C   L   M   S iii) reacting a compound of the formula: R'.. 1
j>-CONH 7ICO',LCH2Y 0 70                                            O-R
a (wherein R1 and R2 are each as defined above, RI is carboxy or a
protected carboxy, and 15        Y is a leaving group) or a salt thereof,
with a compound of the formula: :6 20
oR 25 (wherein R4, R5 and R6 are each as defined above) or a salt thereof,
or iv) subjecting a compound of the formula: 30 



R6 R1+    C-CONH        SG 04126- cH|>U C 2-WCR    (Xn O-R2
R 40               4 R 40 (wherein RI, R2, R4, R5, R6, X9 and n are each as
defined above, and Rb is a protected carboxy) or a salt thereof, to
elimination reaction of the carboxy protective group in R3, to give a
compound of the formula: 45 R6 R1i    CONK  XS 1% so             RIsr
oNHyf   .CH2-   R   (XE)) 50S
oC2   Nn 2        T-~~3 R2                 R3               4 c
R 55 (wherein R1, R2, R4, R5, R6, X9 and n are each as defined above, and
RC is C0OO or carboxy) or a salt thereof, or 32    EP 0 307 804 B1 I
1111111 111111 11111 11111 1u11 v) subjecting a compound of the formula
*        L L      S R 6 Rl-t3lC                            CH    3-5  *
EX3) 10                               gR2                               4 R
[wherein RI, R2, R3, R5, R6, XO and n are each as defined above, and is
R4 is protected hydroxy(C1 -Cc)alkyl] or a salt thereof, to elimination
reaction of the hydroxy protective group in R., to give a compound of the
formula: R5. (XE)) [wherein R1, R2, R3, R5, R6, Xe and n are each as
defined above, and 30       Ft is hydroxy(Cl -C6)alkyl] or a salt thereof,
or vi) subjecting a compound of the formula: 



36                                                                R @1
~~5 S~~~,>;  CH E)    Ra  (x e)n N~~~~~ 40                               S-
2              R                4 O-R               R                4R
(wherein RB, R2, R3, R4, R6, Xe and n are each as defined above, and 45
FCR is a protected amino) or a salt thereof, to elimination reaction of the
amino protective group in R: , to give a compound of the formula: 50
6 5  R                    >               CH- 2C          2    (XG) n LR2
33    EP 0 307 804 B1                            =
1w,,x,,\I00~~~~~~~~~~~~lln111111 Hll Hll 11 flll (wherein RI, R2, R3, R4,
R6, X and n are each as defined above) or a salt thereof. 2. A process of
claim 1, wherein 5        R' is   amino, ar(Ci -Cs)alkylamino or (Ci -Cs
)alkanoylamino, R2 is  (Ci -Cs )alkyl which may have 1 to 3 halogen
substituents, R3 is   COOe, carboxy or ar(Ci -Csr)alkoxycarbonyl, R4 is
hydroxy(Ci -Cs)alkyl, (CI -Cs)alkanoyloxy(Ci -Cs)alkyl or carbamoyloxy(C,
-Cs)alkyl, and R5 is   amino or (C, -Cs)alkanoylamino. 10 & A process of
claim 2, wherein R' is   amino, and R3 is   COO' or carboxy. 75 4. A
process of claim 3, wherein R2 is  (Cr-Cr) alkyl or dihalo(Ci-Cs)alkyl. 5.
A process of claim 4, wherein lR2 Is   methyl or difluoromethyl, 20
R4 is   2-hydroxyethyl, 2-formyloxyethyl, 2-acetoxyethyl or
2-carbamoyloxyethyl, R5 is  amino, formamido or acetamido, and R6 is
hydrogen or methyl. 25  6. A process of claim 5, for preparing
7,6-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-343-amino-2-
(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylate (syn isomer) or
its sulfuric acid salt. 7. Modification of the process claimed in claim 1
which is characterized by bringing a compound of the K)         formula 1,
or a non-toxic salt thereof, produced by a process claimed in claim 1, into
pharmaceutical 



30     acceptable form by admixture or presentation of said compound with a
pharmaceutically acceptable diluent or carrier. PatentansprUche
PatentansprUche fUr folgende Vertragsstaaten AT, BE, CH, DE, FR, GB, IT,
Li, LU, NL, SE 35 1. Cephem-Verbindung der Formel: 40               N1 t
%     W E2-t~~~~~ R   (X  )n K1         a~~~~~~~~~~~~ 45
R3a worin R' Amino oder ein geschUtztes Amino ist, R2 (Ct;-Cs)Alkyl ist,
das 1 bis 3 Halogen-Substituenten aufweisen kann, R3 COO, Carboxy oder ein
geschUtztes Carboxy ist, R4 Hydroxy(C,-Cs)alkyl oder 50     geschUtztes
Hydroxy(Ci-Cs)alkyl ist, Rs Amino oder ein geschUtztes Amino ist, REl
Wasserstoff oder (C, -Cs)Alkyl ist, X- ein Anion ist, und n ist 0 oder 1,
mit der Bedingung, daB, (I) wenn R3 COO- ist, dann !st n 0 und (ii) wenn R3
Carboxy oder ein geschUtztes Carboxy lst, dann ist n 1, 65     und ein
pharmazeutisch vertragliches Salz davon. 2. Verbindung nach Anspruch 1,
worin RI Amino, Ar(C1 -Cs)alkylamino oder (C, -Cs)Alkanoylamino ist, R2 (C,
-Cs )Alkyl ist, das 1 bis 3 Halogen-Substituenten aufweisen kann, R3 COO-,
Carboxy oder Ar(C, -Cs)- 34    4  '  EP                         1 307
8011411 111111 111111111111 IIlI alkoxycarbonyl ist, R4 Hydroxy(Ci
-Cs)alkyl, (Ci -CG)Alkanoyloxy(Ci -Cs)alkyl odor Carbamoyloxy(Ci -Cs)-
alkyl ist und R5 Amino oder (C, -Cs )Alkanoylamino ist. 3, Verbindung nach
Anspruch 2, worin R1 Amino ist und R3 COO oder Carboxy ist. 5 4. Verbindung
nach Anspruch 3, worin R2 (C, -C6)Alkyl odor Dihalogen(Ci -Cs)alkyl ist. 5.
Verbindung nach Anspruch 4, worin R2 Methyl oder Difluormethyl ist, R4
2-Hydroxyethyl, 2-Formyloxy- ethyl, 2-Acetoxyethyl odor 2-Carbamoyloxyethyl
ist, Rs Amino, Formamido oder Acetamido ist und R' 10     Wasserstoff oder
Methyl ist. 6. Verbindung nach Anspruch 5, die
7$-[2-(2-Aminothiazol-4-yI)-2-methoxyiminoacetamido]-3-[3-amino-2-
(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephom-4-carboxylat (Syn-Isomer) odor
ihr Schwefelsauresalz ist. 15  7. Verfahren zur Herstellung einer
Cephem-Verbindung der Formol: R 6 20                R-CON ym -R2
R3R 25 worin R1 Amino oder ein geschUtztes Amino ist, R2 (C1 -Cs)Aikyl ist,
das 1 bis 3 Halogen-Substituenten aufweisen kann, R3 COO-, Carboxy odor ein
geschltztes Carboxy ist, R4 Hydroxy(C, -Cs)alkyl oder geschotztes
Hydroxy(Ci-Cs)alkyl ist, Rs Amino oder ein geschltztes Amino ist, R6
Wasserstoff oder 



30     (Cl -Cs)Alkyl ist, X- ein Anion ist und n ist 0 oder 1, mit der
Bedingung, daB, (i) wenn R3 COO- ist, dann ist n 0 und (ii) wenn R3 Carboxy
oder ein geschUtztes Carboxy ist, dann ist n 1, oder ein Salz davon, das
umfal3t: i) Reagieren einer Verbindung der Formol: 35 6 40
R2N >>                                   (X e) 0         31 R
R4 45 (worin R3, R4, R5, R6, X- und n jeweils wie oben definiert sind) oder
ihres reaktiven Derivates an der Aminogruppe oder eines Salz davon mit
einer Verbindung der Formol: 50                                      a1
ffJ-R -COOH 5 2 O-R 55 (worin R1 und R2 jeweils wie oben definiert sind)
oder ihrem reaktiven Derivat an der Carboxygruppe oder einem Salz davon
odor 35    EP0307804B1 Il!IlI1i IIII1 11111 1I1I 111111 ii) Unterwerfen
einer Verbindung der Formel:                              c   L   M   S 5
f            > 0<                                (X   ) n 2            R3
R4 O -R              R                 4 10 (worin R2, R3, R4, R5, R6, X-
und n jeweils wie oben definiert sind und RI, ein geschutztes Amino ist)
oder eines Salzes davon der Eliminierungsreaktion der Aminoschutzgruppe in
R'a, um eine Verbindung der Formel: 15 ~~~                S
R~~~~~~~~6 ~~~    E2#~~~~~~~-~R      (Xe 20
220 O-R 2 25 (worin R2, R3, R4, R5, R6, X und n jeweils wie oben definiert
sind) oder ein Salz davon zu ergeben oder iii) Reagieren einer Verbindung
der Formel: R1 AFt-CONH                              C- o   e~~CH -Y 



35                                            O-R                   d
(worin R1 und R2 jeweils wie oben definiert sind, R3, Carboxy oder ein
geschUtztes carboxy ist und Y eine Abgangsgruppe ist) odor eines Salzes
davon mit einer Verbindung der Formel: 40 R6 45 l R5 45~~~~~~~~~~~~ 50
(worin R4, R5 und R6 jeweils wie oben definiert sind) oder einem Salz davon
oder 55 36    r                          ~~~~~~~~EP O 307 804 B1 iv)
Unterwerfen einer Verbindung der Formel: Rf-1(    -CfCON               S
R6 5                R t)IO E L 6 R5 *(Xe 9 0 RN O-R2                 3
Iw 10                                                               R (worn
RI, R2, R4, R5, R6, X- und n jeweils wie oben definiert sind, und R3b ein
gesch~tztes Carboxy ist) oder eines Salzes davon der Eliminierungsreaktion
der Carboxyschutzgruppe in R3b,um eine 15        Verbindung der Formel: R6
20                R             C4CONH                           -   R5
.(X0) R            I " o_R2               R 3              4 25
c            R (worin R1, R2, R4, R5, R6, X- und n jeweils wie oben
definiert sind und R3C COO- oder carboxy ist) odor ein Salz davon zu
erhalten oder 30        V) Unterwerfen einer Verbindung der Formel: R6 S
2~~~ 40                                a [worin RI, R2, R3, R5, R6, X und n
jeweils wie oben definiert sind, und R4,   Hydroxy(C ,- -Cdralkl ] CG)alkyl
ist] oder eines Salzes davon der Eliminierungsrsaktion der
Hydroxyschutzgruppe in 14, um eine Verbindlung der Formel: 45 R6 R* _
C-CON%-j                             0   R .(X 8)n 50
S    l!       og  v           2 g-R                               4 [worin
RI, R2, R3, Rs. R6a, X- und n jeweils wie oben definiert sind und R4 b
Hydroxy(C, -C6)alkyl ist) 



oder ein Salz davon zu ergeben odor 37    EP O 307 804 B1
IIUlii IIIt1!l l EP0307804B1                 uuluuI~11111 111111 11111 Hiii
11I vi) Unterwerfen einer Verbindung der Formel: R 6 80                R_'
4HCNHc                        L  CHt  2 Ra * (X09)n N 10
~~~~O-R                             R (worin RI, R2, R3, R4, R6, X- und n
jeweils wie oben definiert sind und R5a ein geschUtztes Amino ist) oder
eines Saizes davon der Eliminierungsreaktion der Aminoschutzgruppe in R5as,
um eine Verbindung der Formel: 15 20R1    lCO>; C}KjI&2 *(Xe) N~~~~~~~~ l
IR R-N3                                      I R~~~ 25 (worin R1, R2, R3,
R4, R6, X- und n jeweils wie oben definiert sind) oder ein Salz davon zu
ergeben. 8. Pharmazeutische Zusammensetzung, die als eonen aktiven
Bestandteil eine Verbindung nach Anspruch 1 oder ein pharmazeutisch
vertrigliches Salz davon in Zusammenmischung mit pharmazeutisch 30
vertraglichen Tragern umfaft. 9. Verbindung nach Anspruch 1 oder
pharmazeutisch vertr~gliche Salze davon zur Verwendung als Medikament. 35
10. Verbindung nach Anspruch 1 oder ein pharmazeutisch vertragliches Salz
davon zur Verwendung als antimikrobielles Mittel. 11. Verwendung einer
Verbindung nach Anspruch 1 und ihres pharmazeutisch vertraglichen Salzes
zur Herstellung eines Medikaments zur therapeutischen Behandlung
infektidser Krankheiten. 40 PatentansprUche fUr folgenden Vertragsstaat: ES
1. Verfahren zur Herstellung einer Cephem-Verbindung der Formel: 45 R6 80
SRC-ON ;  3   11                 -I'    1~2              R      (X   ) n
O-R2              R3               4 55     worin R1 Amino oder ein
geschUtztes Amino ist, R2 (C -CGs)Alkyl ist, das 1 bis 3
Halogen-Substituenten aufweisen kann, R3 COO-, Carboxy oder ein geschUtztes
Carboxy ist, R4 Hydroxy(CI-Cr )alkyl odor geschUtztes Hydroxy(Ci-C6)alkyl
ist, R5 Amino odor ein geschUtztes Amino ist, R6 Wasserstoff oder (C,
-Cs)Alkyl ist, X- ein Anion ist, und n ist 0 odor 1, 



38    * c   ;   14  s * mit der Bedingung, daB, (i) wenn R3 COO- ist, dann
ist n 0 und (ii) wenn R3 Carboxy oder ein geschltztes Carboxy ist, dann ist
n 1. oder ein Salz davon, das umfa~t: 5         i) Reagieren einer
Verbindung der Formel: 6 10                        H2N-.Jy(
* (Xe) o                      1~3 R3              R 15 (worin R3, R4, R5,
R6, X- und n jeweils wie oben definiert sind) oder ihres reaktiven
Derivates an der Aminogruppe odor eines Salz davon mit einer Verbindung der
Formel: 20 R1 H} g-COOH 25
S   2 O-R (worin R1 und R2 jeweils wie oben definiert sind) oder ihrem
reaktiven Derivat an der Carboxygruppe 30        oder einem Salz davon oder
ii) Unterwerfen einer Verbindung der Formel: N    > X  CH.L- R5  (X e ) R2
R3              14 40 ~~~~~~~~ORR
R 40 (worin R2, R3, R4, RS, R6, X_ und n jeweils wie oben definiert sind
und RI, ein geschltztes Amino ist) oder eines Salzes davon der
Eliminierungsreaktion der Aminoschutzgruppe in RIa, urn eine Verbindung der
Formel: 45 5       0                a2              R O-R2             R3
I s              ~R4 55 (worin R2, R3, R4, R5, R6, X und n jeweils wie oben
definiert sind) oder ein Salz davon zu ergeben, oder 39    9
~~~~~~~~EP 0307 804 Bl             111 



s                                                    I IIIIIU
Il~~~~~~~~~~~~~~~~~~~~ill  His Illl  il~l iii) Reagieren einer Verbindung
der Formel:                       *c    L   M N~~~~~~ 5
I?,l-t9~~~ lRCONHI            v 0 2           ~R3 O        OR2         a 10
(worin R' und R2 jeweils wie oben definiert sind, R3a Carboxy oder ein
geschUtztes Carboxy ist und Y elne Abgangsgruppe ist) oder elnes Salzes
davon mit einer Verbindung der Formel: 15 R 5 20
1 R4 (worin R4, R5 und R6 jeweils wie oben definiert sind) oder elnem Salz
davon, oder 25        iv) Unterwerfen einer Verbindung der Formel: N
R ~~~~~~~~~6 30                 R1 {- ll-CONE[X;;L C-CONH-
R 7 :fN'    CH2 t-                                ( 0-R                   3
4 ,4 35                                                                  R
(worin R1, R2, R4, Rs, R6, X- und n jeweils wie oben definiert sind und R3b
ein geschUtztes Carboxy ist) oder eines Salzes davon der
Eliminierungsreaktion der Carboxyschutzgruppe in R3bum eine Verbindung der
Formel: 40 R 6 45   ~        R-ts- JCNASR5  (X0) CH2N
n jR 2               R                 14 c         ~R 50 (worin RI, R2,
R4, R5, R6, X- und n jeweils wie oben definiert sind und R3C COO oder
Carboxy ist) oder ein Salz davon zu erhaiten oder 55 40    EP 0307804 BI
11111111111111 D    IID   I11 111111 v) Unterwerfen einer Verbindung der
Formel:                     *   C   L   N   5   * a6 



5~~~~~~~~~~~ 1l9> ICONE                              H2-03           R5
.(X0) 10                               LR2                R3
4 [worin R', R2, R3, Rs, R6, X- und n jeweils wie oben definiert sind und
R4, geschUtztes Hydroxy(Ci - 15        C6)alkyl ist] oder eines Salzes
davon der Eliminierungsreaktion der Hydroxyschutzgruppe in R4a, um eine
Verbindung der Formel: 25
~~~~~~~~~~~~~~~6 20                   Rot {C- e  RC. (x,)n (worin R1, R2,
R3, R5, R6, X~ und n jeweils wie oben definiert sind, und R~a Hydoychi -Cs
)Amino ist] oder Gine Salze davon z dergeEnimiderunsekindrAiocugup  nRa
men   ebn sov)  newefn le Vridung der Formel: 35      R1   ~~~~~~fl~~~0H--
n<S(                                 R5    (X     ) S              R3~~1
14 40 255 (worin RI, R2, R3, R4, R6, X- und n jeweils wie oben definiert
sind) und R einhSa z  Admoi zuergebest) oder eine Saizes davon  derg n
odoierue m                  hne                         rn 30v) newefn ie
Vridung der Formel: 6 50  R          11   ~~~~~~~~~    CHL~~~~~ %)R 0
R3               14 (worin RI, R2, R3, R4, Rr6, X- und n jeweils wie oben
definiert sind) onde em. gsa davo zumergeben. 45~~~~~~~~~~~~~4    *      L
N   v 2. Verfahren nach Anspruch 1, worin R1 Amino, Ar(Cl-Cs)alkylamino
oder (Ci-C6)Alkanoylamino ist, R2 (C, -C6)Alkyl ist, das 1 bis 3
Halogen-Substituenten aufweisen kann, R3 COO-, Carboxy oder Ar(Ct -Cs)-
alkoxycarbonyl ist, R4 Hydroxy(Ci -Cs)alkyl, (Ci -Cs)Alkanoyloxy(Ci
-Cr.)alkyl oder Carbamoyloxy(C1 -C6)- alkyl ist und R5 Amino oder (C1 -C6
)Alkanoylamino ist. 5 3  Verfahren nach Anspruch 2, worn R1 Amino ist und
R3 COO  oder Carboxy !st. 4. Verfahren nach Anspruch 3, worin R2 (Ci
-C6)Alkyl oder Dihalogen(Ci -C6 )alkyl ist. 10  5. Verfahren nach Anspruch
4, worin R2 Methyl oder Difluormethyl ist, R4 2-Hydroxyethyl, 2-Formyloxy-
ethyl, 2-Acetoxyethyl oder 2-Carbamoyloxyethyl ist, Rs Amino, Formamido
odor Acetamido ist und R6 Wasserstoff odor Methyl ist. 6. Verfahren nach
Anspruch 5 zur Herstellung von
7,8-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]- 15
3-[3-amino-2-(2-hydroxyethyl)-1-pyrazolio]methyl-3-cephem-4-carboxylat
(Syn-lsomer) odor des Schwe- felsauresalzes davon. PatentansprUche fUr
folgenden Vertragsstaat: GR 20  1. Verfahren zur Herstellung einer
Cephem-Verbindung der Formel l: R 



25          R.C-CONH S                               e5   E s  II    OLN
CH2  'N                  X               (I) N       0 !~~~~~~~~ $ 2
R304 30                ~~~~~~O-R2                        R 30 worin RI
Amino odor ein geschUtztes Amino ist, R2 (C1 -C6)Alkyl ist, das 1 bis 3
Halogen-Substituenten autweisen kann, R3 COO-, Carboxy oder ein geschUtztes
Carboxy ist, RW Hydroxy(CI -Cs)alkyl odor geschUtztes Hydroxy(Ci-C6)alkyl
ist, R5 Amino odor ein geschUtztes Amino ist, R6 Wasserstoff oder 35
(C1 -C6)Alkyl ist, X- ein Anion ist, und n ist 0 oder 1, mit der Bedingung,
daB, (i) wenn R3 COO- ist, dann ist n 0 und (ii) wenn R3 Carboxy oder ein
geschUtztes Carboxy ist, dann ist n 1, oder ein Salz davon, das umfalt: 40
i) Reagieren einer Verbindung der Formel: 6 45                       EH
2TCH24  R *(X 0 R3              R4 50 (worin R3, R4, R5, R6, X- und n
jeweils wie oben definiert sind) oder ihres reaktiven Derivates an der
Aminogruppe oder eines Salz davon mit einer Verbindung der Formel: 66 42
t                                      EP 0 307 804 Bi                 I
piiij 11111111111 Ill) III!II R1 -f           -COOH 5~~~~~~~~~~ O-R 10
(worin R1 und R2 jeweils wie oben definiert sind) oder ihrom reaktiven
Derivat an der Carboxygruppe odor einem Salz davon odor ii) Unterwerfen
einer Verbindung der Formel: R6 j                         2          >
9~~~~~ C2-R *NNe (worin R2, R3, R4 * R5, R6, X und n jowoils wio obon
dofiniort sind und R18 emn goschiltztos Amino ist) odor oinos Saizos davon
der Eliminierungsroaktion dor Arninoschutzgruppo in R18, urn eino 25
Vorbindung dor Formol: 30            H 2NtT9fCOHytr5
(K0E)i 35 (wormn R2, R3, R4, R5, R6, X und n jowoils wio obon dofiniort
sind) odor emn Saiz davon zu orgobon, 



odor iii) Roagioren olnor Vorbindung dor Formol: 40 R     j-C      OH-
Ir    CH2-Y 0   N   0 2                          42 50        (worin R' und
R2 jowoils wie              oben definiert sindboxy odor oin geschlitzts
Garboxy ist und V oino Abgangsgruppe ist) odor oines Salzos devon mit elner
Verbindung dor Formel: 55 43    EP 0 307 804 B1                   I 1
|||   IlI||     11111 || ||I| * C   L   M   S * 5
NsR 10       (worin R4, R5 und R5 jeweils wie oben definiert sind) oder
einem Salz davon, oder iv) Unterwerfen einer Verbindung der Formel: 15
R           C-CONE             sR                                     n
O-R2 20                             O                                     4
(worin RI, R2, R4, R5, R6, X- und n jeweils wie oben definiert sind und R3b
ein geschUtztes Carboxy ist) oder eines Salzes davon der
Eliminierungsreaktion der Carboxyschutzgruppe in R3b,um eine 25
Verbindung der Formel: R6 66                RI~j34CONH
R S tst                    ~~~~~CH -Nn 35                               -R
4 3~~ (worin RI, R2, R4, R5, R6, X- und n jeweils wie oben definiert sind
und R3C COO- oder Carboxy ist) oder ein Salz davon zu erhalten oder 40
v) Unterwerfen einer Verbindung der Formel: R6 N            >2 A   2
R3R 50                                                                  a
[worin R1, R2, R3, R5, R6, XC und n jeweils wie oben definiert sind und R4,
geschtltztes Hydroxy(Ci - Cs)alkyl ist] oder eines Salzes davon der
Eliminierungsreaktion der Hydroxyschutzgruppe in R4a, um eine Verbindung
der Formel: 55 44   



EP 0 307 804 B1                   1      111111 Jill 1i1 II fIJI 1 .,-CON
5   E) O-R                              R 70 tworin R1, R2, R3, Rs. R6, X)
und n jeweils wie oben definiert sind und R4 b Hydroxy(Ci -Cs)alkyl ist]
oder ein Salz davon zu ergeben odor vi) Unterwerfen einer Verbindung der
Formol: 15                                                               2R
R  N-F!11- 5 *(X) 2D                               CHNJ  a
) n 20                              N                                  1
0-R                               R 25       (worin R1, R2, R3, R4, R6, X-
und n jeweils wie oben definiert sind, und Rs. geschtitztes Amino ist) odor
eines Salzes davon der Eliminierungsreaktion der Aminoschutzgruppe in RW,
um eine Verbin- dung der Formel: 30 3 c Cm    S~~~~~~~ R1#VCCNONT.Y; Sit 35
ARL 2                              1 4 (worin R', R2, R3, R4, RA, )C und n
jeweils wie oben definiert sind) odor ein Salz davon zu ergeben. 40 2.
VerFahren nach Anspruch 1, worin R1 Amino, Ar(Ci-Crg)alkylamino oder
(Ci-COs)Alkanoylamino ist, R2 (Ci -C6)Alkyl ist, das 1 bis 3
Halogen-Substituenton aufweisen kann, R3 COO, Carboxy oder Ar(Ci -Cs)-
alkoxycarbonyl ist, R4 Hydroxy(C1 -Cs)alkyl, (CI -C6)Alkanoyloxy(Ci
-Cc)alkyl odor Carbamoyloxy(CI -Cs)- alkyl ist und R5 Amino odor (Ci
-Cs)Alkanoylamino ist. 45 3. Verfahren nach Anspruch 2, worin R' Amino ist
und R3 COOr odor Carboxy ist. 4. Verfahren nach Anspruch 3, worin R2 (C
-COs)Alkyl oder Dihalogen(Ci -Cs)alkyl ist. 5o  6. Verfahren nach Anspruch
4, worin  2 Methyl oder Difluormethyl ist, R4 2-Hydroxyethyl, 2-Formyloxy-
ethyl, 2-Acetoxyethyl oder 2-Carbamoyloxyethyl ist, R5 Amino, Formamido
oder Acetamido ist und RA Wasserstoff odor Methyl ist. 6. Verfahren nach
Anspruch 5 zur Herstellung von
7fl-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]- 55
3-[3-amino-2-(2-hydroxyethyl)-1-pyrazoliolmethyl-3-cephem-4-carboxylat
(Syn-Isomer) oder des Schwo- felsauresalzes davon. 45    * C   L  M   S 7.
Modifizierung des Verfahrens nach Anspruch 1, dadurch charakterisiert, daB
eine Verbindung der Formel I odor ein nicht-toxisches Salz davon,
hergestelit durch ein Verfahren nach Anspruch 1, durch Zusammenmischung
odor Prasentation der genannten Verbindung mit einem pharmazeutisch
vertragli- 



chen VerdUnnungsmittel oder Tr~ger in elne passende pharmazeutische Form
gebracht wird. 5 RevendIcations Revendicatlons pour les Etats contractants
sulvants: AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 1. Proced6 pour
preparer un compose c6phbme de la formule: 10 R6 15
R5'  (Xe) 3 R 20 dans laquelle: R1 est un amino ou un amino prot6ge, R2 est
un (Ci -Cs)alkyle qui peut avoir 1 a 3 halogbnes comme substituants, R3 est
un COO-, un carboxy ou un carboxy proteg,. 25         R4 est un hydroxy(Ci
-Cs)alkyle ou un hydroxy(Ci -Cs6)alkyle prot6g6, R5 est un amino ou un
amino protege, R6 est un hydrogbne ou un (Ci-Cs) alkyle, X est un anion, at
n est egal a O ou 1. 30     avec comme conditions qua: (i) lorsque R3 est
un COO-, alors n est egal a  et (ii) lorsque R3 est un carboxy ou un
carboxy prot6g6, alors n est egal a 1, ou un sel de celui-ci, acceptable
sur le plan pharmaceutique. 35  2. Compos6 selon la revendication 1, dans
laquelle R1 est un amino, un ar(C, -Cs)alkylamino ou un (C,
-Cs)alcanoylamino, R2 est un (C1 -C6)alkyle qui pout avoir 1 a 3 halogbnes,
R3 est un COO, un carboxy ou un ar(Ci -Cs )alcoxycarbonyle, R4 est un
hydroxy(Ci -Cs)alkyle, un (C1 -Cs)alcanoyloxy(Ci -Cs)alkyle ou un
carbamoyloxy(Ci -Cs)alkyle, 40     et Rs est un amino ou un (Cl
-Cs)alcanoylamino. 3. Compose selon la revendication 2, dans laquelle R1
est un amino et 45     R3 est un COO  ou un carboxy. 4. Compose selon la
revendication 3, dans laquelle R2 est un (C, -Cs)alkyle ou un dihalo(Ci
-Cs)alkyle. 50  5. Compos6 selon la revendication 4, dans laquelle R2 est
un m6thyle ou un difluoromethyle, R4 est un 2-hydroxydthyle, un
2-formyloxy6thyle, un 2-acetoxyethyle ou un 2-carbarnoyloxyethyle, Rs est
un amino, un formamido ou un ac6tamido et Rr, est un hydrogbne ou un
methyle. 55 6. Compose selon la revendication 5, qui est le
7,B-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacotamido]-3- 



[3-amino-2-(2-hydroxyethyl)-1-pyrazoliojm6thyl-3-cephbme-4-carboxylate
(isombre syn) ou son sel d'acide sulfurique. 46    EP 0 307 804 B1
!iinj 11111 IlijI 11111 111111 * C   L   M   S * 7. Proced6 pour preparer
un compose cephbme de la formule: R6 R l.4        C-CON7      _r
R5* (X0) 10                                R              R3             R
dans laquelle: R' est un amino ou un amino protege, R2 est un (C1
-Cs)alkyle qui peut avoir 1 A 3 halogbnes comme substituants, 15         R3
est un COO-, un carboxy ou un carboxy proteg6, R4 est un hydroxy(Ci
-Cs)alkyle ou un hydroxy(Ci -Cs )alkyle protege, R5 est un amino ou un
amino protege, R6 est un hydrogene ou un (Ci -Cr )alkyle, X- est un anion,
et 20         n est egal ALO ou 1. avec comme conditions que: (i) lorsque
R3 est un COO-, alors n est egal a 0 et (ii) lorsque R3 est un carboxy ou
un carboxy proteg6, alors n est egal A 1, ou un sel de celui-ci qui
comprend 25       i) de faire reagir un compos6 de la formule: 6 30
~~~~~~~S 30                        H2 N          >            @        R5
(XE)) R3              R4 35 (dans laquelle R3, R4, Rs, Rr-, X- et n sont
chacun comme ddfini ci-dessus), ou son derive reactif au groupe amino ou un
sel de celul-ci, avec un compose de la formule: 40 . a           C-COOH O-R
(dans laquelle RI et R2 sont chacun comme defini ci-dessus), ou son d6rive
reactif au groupe carboxy ou un sel de celui-ci, ou 50 55 47   



EP 0 307 804 B1I                            i ii) de soumsttre un composd
de la formule: 5                 R                 CON    s 0
~~CH-                          f O-R2              R 10 (dans laquelle R2,
R3, R4, R5, R6, X- et n sont chacun comme defini ci-dessus, et RI,, est un
amino proteg6) ou un sel de celul-ci, A une rdaction d'6limination du
groupe amino protecteur de RI,, pour donner 15        un compos6 de la
formule: H 2N.C-Ct SJC-CNH 20                                   H~$ o<~2
RS  (X) 0-R 2R 25 (dans laquelle R2, R3, R4, R5, R6, X- et n sont chacun
comme ddfini ci-dessus) ou un sel de celui-ci, ou iii) de faire r6agir un
compose de la formule: 30 R1 .I-           CONE H 35
O-R2R (dans laquelle R1 et R2 sont chacun comme d6fini ci-dessus R38 est un
carboxy ou un carboxy protdgd et 40        Y est un groupe qui part) ou un
sel de celul-ci, avec un compose de la formule: 45
5R 44 so (dans laquelle Fi, R5 et R6 sont chacun comme defini ci-dessus) ou
un sel de celui-ci, ou iv) de soumettre un compose de la formule: 55 48
EP 0 307 804 B1                   I 11111! 111111 IlIJI IIII l 111 R1-tflL
Cl-CON E~;                          1^R6          '( N
N~~~~~~~~C RRC CONR S-R2    0         '3 10 (dans laquelle R1, R2, R4, R5,
R6, X- et n sont chacun comme defini ci-dessus et R3b est un carboxy
protdg6) 



ou un sel de celui-ci, a une reaction d'elimination du groupe carboxy
protecteur de R3b, pour donner un compos6 de la formule: 75 R6 20
CC     N) R3 O-R   ~      ~~~ R3- 25 (dans laquelle R', R2, R4, R5, R6, X-
et n sont chacun comme d6fini ci-dessus et R3. est un COO- ou un carboxyle)
ou un sel de celui-ci, ou v) de soumettre un compose de la formule: 30 *
R~~~6 R~~ s~~~ as             R 1  I_~rcCONE                         E)
5 40 [dans laquelle R', R2, R3, R5, R6, X- et n sont chacun comme d6fini
ci-dessus et R4, est un hydroxy (Ci -Cs)alkyle prot6ge] ou un sel de
celui-ci & une r~action d'elimination du groupe hydroxy protecteur de R48,
pour donner 45        un compos6 de a formule: 6 R'  -6L-  -e  [   jL    5
(X0) -" ~1~E2N.F.N   - 0)R          23              14 A-R2             R4
55 [dans laquelle R', R2, R3, R5, R6, X- et n sont chacun comme defini
ci-dessus et R4 b est un hydroxy (Ci -C6 )alkyle] 49    J EP 0 307 804 Bi
ou un sel de celui-ci, ou                                        c   L   M
vi) de soumettre un compose de la formulo: 5 R1    s&a                l~-
CP-1+ S       Ra  *  (XE   n 10                             NC
-l O-R2              R               4 is       (dans laquelle R1, R2, R3,
R4, Rrt, )C et n sont chacun commo dMfini ci-dessus et 



R5s est un amino proteg6) ou un sel de colul-ci, a une reaction
d'elimination du groupe amino protecteur de R5, pour donner un compos6 de
la formulo: 20
6 Ks            ~~~R1 3jCON~p. <,1n2 (X    n 25 R2    *         3I -  30
(dans laquelle RI, R2, R3, Pt, RI,, ), et n sont chacun comme defini
ci-dessus) ou un sel de celui-ci. 8. Composition pharmacoutique qui
comprend, commo ingr~dient actif, un compose selon la revendica- tion 1 ou
un sel de celui-ci acceptable sur le plan pharmaceutique en melange avec
des vectuers acceptables sur le plan pharmacoutique. 35 9. Compose selon la
revendication 1 ou les sels de celul-ci acceptables sur le plan
pharmaceutique pour une utilisation en tant quo medicament. 10. Compose
selon la revendication 1 ou un sel de celui-ci acceptable sur le plan
pharmacoutique pour 40     une utilisation on tant qu'agent antimicrobien.
11. Utilisation d'un compose6 selon la revendication 1 et du sel de
celui-ci acceptable sur le plan pharmacoutique pour la fabrication d'un
m6dicament pour le traitement therapeutique de maladies infectieuses, 45
Revendicatlons pour l'Etat contractant sulvant: ES 1. Procede pour preparer
un compose cepheme de la formule: 50
a6 N       0                              R     (X 55
0T.2I 0     R2         R3 R5 50    EP 0 307 804 BI                    1
IJIIJLI 11111 IlII I I!II dans laquelle: R1 est un amino ou un amino
protege, R2 est un (C,-Cs)alkyle qui peut avoir 1 a 3 halogenes comme
substituants, R3 est un COO-, un carboxy ou un carboxy protege, 5
R4 est un hydroxy(Cl-Cs)alkyle ou un hydroxy(Ci-Cs)alkyle protege, R5 est
un amino ou un amino protege, R6 est un hydrogbne ou un (Ci -C6)alkyle, XC
est un anion, et n est egal a 0 ou 1. 10     avec comme conditions que: (i)
lorsque R3 est un COO-, alors n est 6gal a 0 et 



(ii) lorsque R3 est un carboxy ou un carboxy proteg6, alors n est egal  1,
ou un sel de celui-ci qui comprend i) de faire reagir un compose de la
formule: 15 H  N      S           ef7j..5 ' so
ASSLCX2_~~~ I(R  (X E) 20                              0  --(         C2-
25        (dans laquelle R3, R4, R5, R6, X- et n sont chacun comme d6fini
ci-dessus), ou son derive reactif au groupe amino ou un sel de celui-ci,
avec un compose de la formule: / 30
R1 --COOH 1  R2 O-R 35 (dans laquelle R1 et R2 sont chacun comme defini
ci-dessus), ou son d6rive reactif au groupe carboxy ou un sel de celui-ci,
ou ii) de soumettre un compose de la formule: 40 s               Rf a
~CONH-y                        Fl-/I1-5    .0e 48
N              N     '      2Hl~F i~~~~~~~~~ O-R2              R3    2 50
(dans laquelle R2, R3, R4, R5, Rr,, X- et n sont chacun comme d6fini
ci-dessus, et R'a est un amino protege) ou un sel de celui-ci, a une
reaction d'elimination du groupe amino protecteur de RF', pour donner un
compose de la formule: 55 51    EP 0 307 804 B13 1 111111 1111 Hll11
11111111ii * c   L   N   S * N
( F  N   "    liC-CONHI...AS 2   t    rl -7H--\
R     (( )r 2 ~         _R              R                I 5              2
>tJ--LH                                               (X 13  2 O R~~~~~R 10
(dans laquelle R2, R3, t4, Rs6, )t et n sont chacun comme defini ci-dessus)



ou un sel de celui-ci, ou iii) de faire reagir un compose de la formule: 15
2R  TJ  .CONHy                           CH2-Y 52~~~~~~ 20
2 O-R                  a (dans laquelle RF et R2 sont chacun comme d6fini
ci-dessus 25        R3a est un carboxy ou un carboxy protege et Y est un
groupe qui part) ou un sel de celui-ci, avec un compose de la formule: 30
6 36~~~~~~~~~~~~~ R 14 (dans laquelle R4F, R5 et Rrl sont chacun comme
defini ci-dessus) 40        ou un sel de celul-ci, ou iv) de soumettre un
compos6 de la formule: 45                 RC-CON H
S                                e- -  ci'      -*-- R5       (X S- 2
q3C O-R2                 3              RNN 0 R~~~
' 50                                                  R0 (dans laquelle R',
R12, RFi Rs, Rrl, X- et n sont chacun comme defini ci-dessus et R3b est un
carboxy prot6g6) 55        ou un sel de celul-ci, a une rdaction
d'elimination du groupe carboxy protecteur de R3b, pour donner un compose
de la formule: 52    EP 0 307 804 B1                       iii ii ll  ii l
l * C   L   M   S * R 6 5i' i 3  >l .C                 H    eN           R
*      )CH  -N    I LR2                                  R3 C             R
10 (dans laquelle RI, R2, R4, Rs, R6, X- et n sont chacun comme d6fini
ci-dessus et R3. est un COO- ou un carboxyle) ou un sel de celul-ci, ou 15
V) de soumettre un compose de la formule: 



R6 20                   R1-tj       -CONH X>> -9tR5    (X3) 25
R a [dans laquelle R1, R2, R3, R5, R6, X- et n sont chacun comme d6fini
ci-dessus et R4, est un hydroxy (C, -Gs)alkyle prot6gej 30        ou un sel
de celul-ci a une reaction d'dlimination du groupe hydroxy protecteur de
R1a, pour donner un compose de la formule: N7-1R3
R S  W      e            e    R     S   *~~~~~~~~ (X ) 40
p4 [dans lequelle R1, R2, R3, R5, R6, X  et n sont chacun comme defini
ci-dessus et R4b est un hydroxy (C, -C- )alkyle] 45        OU un sel de
celui-ci, ou vi) de soumettre un compose de la formule: 50                R
N    IR6 9      4 >;L   C~~~~~k   $             =            n R N
L~~~~Il, CFWN I 55                              O-R                R3
R- (dans laquelle R1, R2, R3, R4, R6s X- et n sont chacun comme defini
ci-dessus et 53    -. ^EP 0 307 804 Bi
I 111113 |||||| IIIJ| 11111 III|I| * C   L   M   S * R58, est un amino
prot6ge) ou un sel de celui-ci, a une reaction d'elimination du groupe
amino protecteur de R5a, pour donner un compose de la formule: 5
6 R1- C-CON      SE '                                                  ..
10                                    O _R2              43 R4 15
(dans laquelle R1, R2, R3, R4, R6l, X- et n sont chacun comme defini
ci-dessus) ou un sel de celui-ci. 2. Procedd selon la revendication 1,
dans laquelle R1 est un amino, un ar(Ci -Cs)alkylamino ou un (C, -Cs
)alcanoylamino, R2 est un (C, -Cs)alkyle qui peut avoir 1 & 3 halogbnes, 20
R3 est un COO-, un carboxy ou un ar(Ci -Cs)alcoxycarbonyle, R4 est un
hydroxy(Ci-C6)alkyle, un (Ci-Cs)alcanoyloxy(Ci-Cs)alkyle ou un
carbamoyloxy(C1i-C)alkyle, U          et Rs est un amino ou un (C1
-CG)alcanoylamino. 25  &  Procedd selon la revendication 2, dans laquelle
R1 est un amino et R3 est un COO ou un carboxy. 



4. Proc6de selon la revendication 3, dans laquelle J30    R2 est un (C,
-Cs)alkyle ou un dihalo(Ci -C6)alkyle. 5. Proc6de selon la revendication 4,
dans laquelle R2 est un methyle ou un difluoromethyle, R4 est un
2-hydroxyethyle, un 2-formyloxyethyle, un 2-ac6toxyethyle ou un
2-carbamoyloxy6thyle, 35     R5 est un amino, un formamido ou un ac6tamido
et RI, est un hydrogene ou un m6thyle. 6. Procedd selon la revendication 5,
concernant le 7$8-[2-(2-aminothiazol-4-yl)-2-m6thoxyiminoacdtamido]-
3-[3-amino-2-(2-hydroxy6thyl)-1-pyrazolio]methyl-3-cephbme-4-carboxylate
(isombre syn) ou son sel 40     d'acide sulfurique. Revendlcatlons pour
I'Etat contractant sulvant: GR 1. Procede pour preparer un composa cepheme
de la formule I: 45 R 50    ~                 I-O. CN HCE2- N
R   (XE)) O-R2             R3 55.    dans laquelle: R1 est un amino ou un
amino protege, R2 est un (C, -C6)alkyle qui peut avoir 1 & 3 halogbnes
comme substituants, R3 est un COO-, un carboxy ou un carboxy protege, 54
EP 0 307 804 B1               ;     I      IIl!I IIIIlI 11111 R4 est un
hydroxy(Ci -C6)alkyle ou un hydroxy(CI -C6)alkyle protege, Rs est un amino
ou un amino proteg6, R6 est un hydrogene ou un (Ci -Cs) alkyle, X- est un
anion, et 5         n est 6gal A 0 ou 1. avec comme conditions que: (i)
lorsque R3 est un COO-, alors n est egal a 0 et (ii) lorsque R3 est un
carboxy ou un carboxy protege, alors n est egal a 1 ou un sel de celui-ci
qui comprend 10       i) de faire rdagir un compos6 de la formule: 6 S
9 E 15                          21 1                           1 CH2 3R
(X -  R            R4 20 (dans laquelle R3, R4, Rs, R6, X- et n sont chacun
comme defini ci-dessus), ou son dgriv6 r6actif au groupe amino ou un sel de
celui-ci, avec un compos6 de la formule: 



25                                      R      j      .COOK k-   30 (dans
laquelle RI et R2 sont chacun comme d~fini ci-dessus), ou son drive reactif
au groupe carboxy ou un sel de celui-ci, ou ii) de soumettre un compose de
la formule: 35 R1_-,NCO  >C2                              R         *e
R4~~~- fj~~coNB~~~jS2                             (X0)- jR2         R3
1 4 0R          ~~R             R 45 (dans laquelle R', R3, R4, R5, R6, X-
et n sont chacun comme defini ci-dessus, et R1a est un amino protdg6) ou un
sel de celui-ci, a une reaction d'elimination du groupe amino protecteur de
R1a, pour donner un compose de la formule: 50 55 55    EP 0 307 804 B1 !
L   M   S E2    /L -CON( 2    ,N,(X) 2 2. O-R 10 (dans laquelle R2, R3, R4,
R5, R6, X et n sont chacun comme defini ci-dessus) ou un sel de celui-ci,
ou iii) de faire reagir un compose de la formule: 15
R1i     3 NCN              J r-         C2- ,1 9.ff-~CONE g
Si 02 20                                                              R2
(dans laquelle R1 et R2 sont chacun comme defini ci-dessus R3. est un
carboxy ou un carboxy progeg6 et 25        Y est un groupe qui part) ou un
sel de celui-ci, avec un compose de la formule: 6 30
R 35                                                  14 (dans laquelle R4,
R5 et R6 sont chacun comme d~fini ci-dessus) 



ou un sel de celui-ci, ou 40       iv) de soumettre un compos6 de la
formule: N                       '6 46~~~~~~(  S-R2
--  HL- R5  (X 1 R (dans laquelle R1, R2, R4, R5, R6, X et n sont chacun
comme defini ci-dessus ot R3b est un carboxy prot~gd) 55        OU un sel
de celul-ci, A un rdaction d'6limination du groupe carboxy protecteur de
R3b, pour donner un compose de la formule: 56    -9
EP 0307 804B1                         I BIIlIj IIII   11111 111111 * C   L
M   S * R6 R          ~~-CONH                          __ 5
5  N~~~ .9CH2-N,)                                        (X &_R2
R3               I4 o~~~~~~~~~~~ 10 (dans laquelle R', R2, R4, R5, RI, X-
et n sont chacun comme defini ci-dessus et R3. est un COO ou un carboxyle)
ou un sel de celul-ci, ou v) de soumettre un compose de la formule: 15 R6 N
20           l~~~t>C-CONE  E+0                     W       R S~ R5  (Xe 25
a [dans laquelle RI, R2, R3, R5, R6, X- et n sont chacun comme d6fini
ci-dessus et R4a est un hydroxy (CG -CG)alkyle prot~g6] ou un sel de
celul-ci a une r6action d'6limination du groupe hydroxy protecteur de R4a,
pour donner 30        un composW de la formule: 35                   R-J
g-          O             _             R .(X(3 ~~~R2
I~~ 40 [dans laquelle RI, R2, R3, R5, R6, X- et n sont chacun comme defini
ci-dessus et R4b est un hydroxy (Cl -C6 )alkyle] ou un sel de celui-ci, ou
45        vi) de soumettre un compos4 de la formule: O-R2~~~~ 55 



(dans laquelle R1, R2, R3, R', R6,* X~ et n sont chacun comme defini
ci-dessus et R5a est un amino protege) 57    EP 0 307 804 B1 ou un sel de
celui-ci, k un reaction d'elimination du groupe amino protecteur de R5a,
pour donner un compose de la formule: 5
T 6                                                ~~~~~~~~~~~~~~~~6 R
NNLC-CONF S    >    .(3) 1!.5)  I          Jj7    c41JI~z. 10 lR2
a3                14 15       (dans laquelle RI, R2, R3, R4, Rs,, X  et n
sont chacun comme defini ci-dessus) ou un sel de celui-ci. 2. Procedd selon
la revendication 1, dans laquelle RI est un amino, un ar(Ci -Cs)alkylamino
ou un (Ci -C6)alcanoylamino, R2 oat un (CI -C6)alkyle qui pout avoir 1 a 3
halogbnes, 20     R3 est un COO , un carboxy ou un ar(C,
-Cr.)alcoxycarbonyle, R4 est un hydroxy(Ci -Cs)alkyle, un (Ci
-C6)alcanoyloxy(CI -Cs)alkyle ou un carbamoyloxy(C, -Cs)alkyle, K,>et R5
est un amino ou un (Ci -Cs)alcanoylamino. 25  3. Proc6de selon la
revendication 2, dans laquelle R' est un amino et R3 est un COO ou un
carboxy. 4. Proc6d6 solon la revendication 3, dans laquelle 30     R2 est
un (C, -Cs)alkyle ou un dihalo(C, -Cs )alkyle. 5. Procedd selon la
revendication 4, dans laquelle R2 est un mdthyle ou un difluoromethyle, R4
est un 2-hydroxydthyle, un 2-formyloxydthyle, un 2-acetoxyethyle ou un
2-carbamoyloxyethyle, 35     R5 est un amino, un iormamido ou un acetamido
et Rs est un hydrogbne ou un m6thyle. 6. Proced6 selon la revendication 5,
concernant le 7,B-[2-(2-aminothiazol-4-yl)-2-methoxyiminoac6tamido]-
3-[3-amino-2-(2-hydroxy6thyl)-1-pyrazolio]m~thyl-3-c6phbme-4-carboxylate
(isombre syn) ou son sel 40     d'acide sulfurique. 7. Modification du
proc6de revendique dans la revendication 1, qui est caracterise en co que
l'on met un compose de la formule 1, ou un sel non toxique de celui-ci,
produits par un procede revendiqu6 dans la revendication 1, sous une forme
acceptable sur le plan pharmacautique, par m6lange ou par formula- 45
tion dudit compos6 avec un diluant ou un vecteur acceptable sur le plan
pharmacoutique. 50 55 58 




