
EP 0128 029 B1 Descuiption This invention relates to compounds of the
formula:                                         C N   l  CH 2CONlH
S                 l 5     NH2   N ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
i%1rA                       (I)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -   -)1
H~~os~H 2S-< a                                  I 0   C-0-CH-0-C-OR   CCH
N`_CH3 lR 0             2    2  2R2 CH2C2N 0    R
C3 Is  (wherein R. is a hydrogen atom or a C,-C3 alkyl group; and R2 is an.
unsubstituted or C1-C3 alkyl- substituted alicyclic alkyl group of 3 to 12
carbon atoms or a C3-6 alicyclic alkyl-substituted C,-C3 alkyl group) and
pharmaceutically acceptable salts thereof. For promoting the absorption, on
oral administration, of the non-ester form of compound (1), i.e. 73 - [2 -
(2 - aminothiazol - 4 - yl)acetamidol - 3 - 1[[I - (2 - dimethylaminoethyl)
- 1 H - tetrazol - 5 -yllthiol- 20  methyllceph - 3 - em - 4 - carboxylic
acid (common name: cefotiam, hereinafter referred to briefly as <>
compound (11)) described in U.S.P. 4080498), it has been suggested to
convert the compound (11) into a straight-chain or branched C,_5
alkoxy-carbonyloxyalkyl ester thereof for instance (e.g. U.S.P. 4189479 and
JP-A-57-77690 (1982)). However, these esters have still much to be desired
in respect of absorbability and stability. 25     We have conducted an
intensive study of various ester derivative* of compound (11) and found
that the compound (1) or a salt thereof is efficiently absorbed from the
gastrointestinal tract and, after absorption. quickly transferred into the
blood stream in the form of non-ester compound (11) to establish a high
blood level of the compound (11) so that it is of value as an orally
administrable broad-spectrum antibiotic displaying potent inhibitory
effects not only against gram-positive and gram-negative bacteria but also
30 against resistant strains thereof. We have also found that, by
conversion of the compound (I) into a salt thereof, water-solubility and
absorption efficiency of the compound (I) are much increased and at the
same time isolation stability and formulation of the compound 11) become
much easier. Referring to the above formula (1), the C,-C3 alkyl group
represented by RI, the substituent C,-C3 alkyl group in the
alkyl-substituted C3-12 alicyclic alkyl group represented by R2 and the
C,-C3 alkyl group 35  in the C3_. alicyclic alkyl-substituted alkyl group
represented by R2 can be a straight-chain or branched lower alkyl group
namely methyl, ethyl, propyl, isopropyl. The C3-12 alicyclic alkyl group in
the alkyl- substituted C3-12 alicyclic alkyl group represented by R2 is a
saturated unbridged (monocyclic) alicyclic alkyl group of 3 to 12 carbon
atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl,
cyclododecyl, etc., or a bridged alicyclic alkyl group of 4 to 40  12
carbon atoms, such as bicyclo[2,2,1theptyl, bicyclol3,2,110octyl,
bicyclo[3,3,1Inonyl, tricyclo[3,3,2,136)- - undecyl and adamantyl. The
substituent C,3_ alicyclic alkyl group in the C3_ alicyclic
alkyl-substituted alkyl K>f group R2 is a saturated unbr Jged monocyclic
alicyclic alkyl group of 3 to 6 carbon atoms such as cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl. The substituent alkyl group in the
alkyl-substituted C3-,2 alicyclic alkyl group represented by R2 may be 45
present in the number of 1 or 2. Preferably, R. is a straight-chain or
branched alkyl group of 1 to 3 carbon atoms and R2 is a saturated unbridger
(snonocyclic) alicyclic alkyl group of 3 to 12 carbon atoms which may be
substituted with one or two straight-chain or branched alkyl groups of 1 to
3 carbon atoms. More preferably, R2 is cyclopentyl, cyclohexyl,
2-methylcyclohexyl, 3-methylcyclohexyl, cycloheptyl, 50 cyclododecyl or
5-methyl-2-(t-methylethyl)cyclohexyl. Since the compound (1) is basic in
itself, it can be converted into an acid addition salt therof. Generally, 1
mole of the compound (1) forms an acid addition salt with 1 or 2 moles of
an acid. Acids which are 



preferably employed for the formation of such acid addition salts include
those known to form pharmaceutically acceptable salts with pencillins and
cephalosporins; for example, inorganic acids such as 55 hydrochloric acid,
sulfuric acid and phosphoric acid, and organic acids such as maleic acid,
acetic acid, citric acid, succinic acid, tartaric acid, malic acid, malonic
acid, fumaric acid, benzoic acid, mandelic acid, ascorbic acid and
methanesulfonic acid. Preferred salts of the compound (I) are the
monohydrochloride and dihydrochloride. The most desirable is the
dihydrochloride. The am' mothiazole group of the compound (I) or a salt
thereof may exist in the form of its tautomer i.e. iminothiazoline. As the
compound (1) or a salt 60 thereof has an asymmetric carbon in the carbor-yl
ester group at 4-position of the cephem nucleus, there exist two optically
active forms (D-isomer and L-isomerd. The compound (1) or a salt thereof
ca- generally be used as a racemic compound but either the D-isomer or
L-isomer or a mixture of such optical isomers can also be employed. The
compound (1) or a salt thereof is absorbed well through the
gastrointestinal tract and after absorption the ester moiety at its
4-carboxyl position is promptly hydrolyzed with enzyme in the 65 body to
give the non-ester form of the compound (1), which is the compound (11). 2
EP 0128029 E1 The compound (II) has strong antibacterial activity as
mentioned in Antimicrobial Agent and Chemotherapy 14, 557-568 (1978). Thus,
the compound (II) displays potent antibacterial activity against
gram-positive bacteria such as Straphylococcus aureus, etc. and
gram-negative bacteria such as Escherichia coli, Kiebsiella pneumoniae,
Proteus vulgaris, Proteus mirabilis and proteus morganii. Since the
compound (I) or a salt thereof, when administered by the oral route, gives
a high concentration of the compound (II) in the blood, it is effective in
the treatment of infections due to said bacteria in man and other mammalian
animals, such as respiratory tract and urinary tract infections due to said
bacteria. The compound (I) or a salt thereof is low in toxicity (LDso   3
glkg, mice, p.o.) and can be orally 10  administered. Therefore, in
combination with per se known pharmaceutically acceptable excipients (e.g.
starch, lactose, calcium carbonate, calcium phosphate, etc.), binders (e.g.
starch, gum arabic, carboxy- methylcellulose, hydroxypropylcellulose,
crystalline cellulose, etc.), lubricants (e.g. magnesium stearate, talc,
etc.) or/and disintegrating agents (e.g. carboxymethyle..lcium, talc,
etc.), the compound (I) or a salt thereof can be formulated into such
dosage forms as capsules, powders, fine granules, granules. tablets, 15
etc. It is also possible to add about 1 to 5 mole equivalents of a solid
organic acid (e.g. citric acid, malic acid, tartaric acid. succinic acid,
ascorbic acid, mandelic acid, etc.) to the compound El} or a salt thereof
and mold the mixture into granules in the conventional manner. Such
granules can be further processed into capsules, tablets, etc. by
established pharmaceutical procedures. With regard to the dosage regimen.
the compound (I) or a salt thereof can be administered at a daily 20  dose
of 0.3 to 5 g per adult human, preferably 0.5 to 3 g per adult human,
divided into 3 or 4 equal doses. The compound (1) or a salt thereof can be
produced by per se known processes (for example, the processes described in
the specifications of U.S.P. 4080498, U.S.P. 4189479 and JP-A-57-77690
(1982). Moreover, the compound (1) or a salt thereof can be produced by
esterifying the compound (i) or a salt thereof with a compound of the
formula 25 X-CH--C-OR2                                           I 11 R.0
30  (wherein X is a halogen atom; RI and R2 have the same meaning as
defined hereinbefore) 



Referring to the above formula (Ill), the halogen atom represented by X is
for example chlorine, bromine and iodine. Of these species, X is preferably
iodine for the purpose of esterification. As the compound (IlI) has an
asymmetric carbon atom, it can be optically resolved into D- and L- isomers
by a per se known procedure and either of the isomers or a mixture thereof
can be used in the 35  contemplated esterification reaction. The starting
compound (II) can be subjected to the reaction in the form of an acid
addition salt with an inorganic acid such as hydrochloric acid, sulfuric
acid and nitric acid, or an organic acid such as oxalic acid and
p-toluenesulfonic acid, or in the form of a salt with a base such as an
alkali metal, e.g. sodium, potassium, etc., an alkaline earth metal, e.g
calcium, magnesium, etc., and an organic amine, e.g. triethylamine,
trimethylamine, pyridine, collidine, lutidine, etc. 40     In conducting
the esterification reaction, the starting compound (l1l) is used in a
proportion of about 1 to 10 mole equivalents to each equivalent of the
starting compound (II) or a salt thereof. This reaction is generally
carried out in a solvent inert to the reaction. Suitable species of such
solvent include amides such as NN-dirnethylformamide (hereinafter referred
to briefly as DMF), N,N-dimethyl- acetamide (hereinafter referred to
briefly as DMAC), hexamethylphosphorotriamide (hereinafter referred to 45
briefly as HMPA), etc., halogenated hydrocarbons such as dichloromethane,
chloroform, etc., sulfoxides such as dimethyl sulfoxide (hereinafter
referred to briefly as DMSO), sulfonate, etc., ethers such as dioxane,
tetrahvdrofuran (hereinafter referred to briefly as THF), ketones such as
acetone, methyl ethyl ketone, etc., nitrites such as acetonitrile, etc.,
liquefied sulfur dioxide, and so forth. Preferred are DMF, DMAC, HMPA,
acetone, acetonitrile, liquefied sulfur dioxide, etc. This esterification
reaction is conducted generally at a so  temperature between about -20tC
and 200C. While the reaction can be conducted in the absence of a catalyst,
a catalyst such as a phase transfer catalyst (e.g. 18-crown-6, etc.) can be
employed. When liquefied sulfur dioxide is used as the solvent, the
reaction is preferably conducted at a temperature near the boiling point
(-100C) of the solvent, i.e. -lOC to -20tC. The reaction time is generally
several minutes to about 1 hour, depending on the species of reactants and
solvent, etc. 55     The compound (I) or a salt thereof can also be
produced by the following processes. Thus, a compound of the formula: 60
N              I OIL  -r;.          CH2S   NAN
(IV) COOK                I CH2CH2N BC3 65
3 3    EP 0128 029 BI (wherein A is an amino group or an acylamino group
other than 2-(2-aminothiazol-4-yl)acetylamino) or a salt thereof is reacted
with the compound (Ill) in the same manner as the above-described
esterification reaction and when A is an acylamino group, the resulting
ester is reacted with phosphorus pentachloride and, then, with alcohol
(e.g. methanol, ethanol, propanol, isopropanol, n-butanol, etc.) (the
process 5 described in Journal of Medicinal Chemistry 18,992 ( 1975), and
West German Laid-open Patent Application Nos. 2460331 and 2460332). The
resulting compound of the formula: NX 2    oS                  N-N <N
CH2S __J.,N                                 (V) C-O-CH-OCOR         ClIC}-I
CH s         -C-ORif 2    CH2CH,   CH3 (wherein symbols have the same
meanings as defined hereinbefore) or a salt thereof is acylated with 2-(2- 



aminothiazol-4-yl)acetic acid of the formula: 20
NH 2>Q( CVI)    , _N      CH2COO or its reacted derivative, to give the
compound (1) or a salt thereof. 25    Referring to the above formula (IV),
when A is an acylamino group, the acyl group can be any of the acyl groups
known per se in the field of cephalosporin compounds. Preferred species of
such acylamino group are e.g. acetylamino, benzoylamino, phenylacetylamino,
thienylacetamino, phenyloxyacetylamino, and 5-amino-5-carboxyvalerylamino
(the substituent amino group may be protected with phthaloyl or the like).
When A is an amino group or an amino-substituted acylamino group, the
substituent amino group is 30 preferably protected before the reaction and
the protective group therefor may, for example, be par se known protective
groups for an amino group, such as t-butoxycarbonyl, carboxybenzyloxy,
2-hydroxy-1- naphthocarbonyl, trichloroethoxycarbonyl,
2-ethoxycarbonyl-1-methylvinyl, or 2-methoxycarbonyl-1- methylvinyl. The
deacylation of the ester compound produced by reacting the compound (IV)
(when A is an 35 acylamino group) with the compound (Ill) is conducted in a
perse known manner, using generally about 2 to 5 mole equivalents of
phosphorus pentachloride and about 10 to 40 mole equivalents of alcohol per
mole of the starting ester compound. This reaction is generally conducted
in an inert solvent such as halogenated hydrocarbons, e.g. dichloromethane,
chloroform, etc. For the purpose of accelerating the reaction, a tertiary
amine such as triethylamine. pyridine, N,N-dimethylaniline may. be added to
the 40 reaction system. The reaction temperature is about -40C to about
-200C. The reaction time is usually about 1 hour. When the resulting
compound (V) or a salt thereof is reacted with the compound (VI), that is
2-(2- aminothiazol-4-yl)acetic acid, or its reactive derivative to produce
the compound (l) or a salt thereof, the amino group of the compound (VI) is
preferably protected beforehand and the protective group can be 45 similar
to the protective group for the amino group of the compound (IV). In this
reaction, the compound (VI) may be used in the form of its reactive
derivative. Thus, for example, it is subjected to said acylation reaction
in the form of the corresponding acid halides, acid anhydrides, mixed acid
anhydrides, active amides, active esters, etc. Preferred are the active
esters, mixed acid anhyorides, acid halides etc. Examples of such active
esters are p-nitrophenyl ester, 2-4-dinitrophenyl ester, pentachlorophenyl
ester, N-hydroxy- 50 phthalimide ester, and the ester formed by means of a
Vilsmeier or similar reagent, and so on. The mixed acid anhydrides are
those prepared from carbonic monoesters such as monomethyl carbonate,
monoisobutyl carbonate, etc., and those prepared from alkanoic acids of 2
to 5 carbon atoms which may be substituted by halogens, such as pivalic
acid, trichloroacetic acid, etc. Examples of such acid halides are acid
chloride, acid bromide, etc. In this reaction, the compound (VI) or its
reactive derivative is used in a 55 proportion of about 1 to 2 mole
equivalents to each mole equivalent of the compound IV) or a salt thereof.
When the compound (VI) is used in the form of free acid or a salt thereof,
a suitable condensing agent is employed. Examples of such suitable
condensing agent include NN'-di-substituted carbodiimides such as
N,,N'-dicyclohexylcarbodiimide, azolides such as NN'-carbonylimidazoie,
N,N'-thionyidiimidazole, etc., and such dehydrating agents as
N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline, phosphorus 60 oxychloride,
alkoxyacetylenes (e.g. ethoxyacethylene) and so on. When such a condensing
agent is employed, the reaction appears to proceed via formation of a
reactive derivative of the carboxalic acid. Generally this reaction can be
smoothly conducted in a solvent. Examples of the solvent include the common
solvents which do not interfere with the contemplated reaction, such as
water, acetone. diisobutyl ketone, THF, ethyl acetate, dioxane,
acetonitrile, chloroform, dichloromethane, dichloroethylene, pyridine, 6s
dimethylaniline, DMF, DMAC, DMSO, etc., as well as mixtures Of such
solvents. While the reaction 4  



EP 0128 029 Bi temperature is virtually optional, the reaction is generally
conducted under cooling or at room temperature. When the reaction proceeds
with liberation of an acid, a base is added to the reaction system as
necessary. The base used for this purpose is exemplified by aliphatic,
aromatic or heterocyclic nitrogen-containing bases such as triethylamine,
N,N-dimethylaniline, N-ethylmorpholine, pyridine, collidine, 2,6-lutidine,
etc., 3 alkali metal carbonates such as sodium carbonate, potassium
carbonate etc., and alkali metal bicarbonates such as potassium hydrogen
carbonate, sodium hydrogen carbonate, etc. When the acylation reaction
proceeds dehydratingly, it is preferable to remove water from the solvent.
In some instances, the reaction is conducted under moisture-free
conditions, e.g. in an inert gaseous atmosphere such as nitrogen gas. When
the reaction product has a protective group, the protective group is
removed by a per se known procedure. :0     The compound (I) or a salt
thereof can also be produced by the following procedure. Thus, the compound
(V) is reacted with a 4-halo-3-oxobutyryl halide, which is obtained by
reacting diketene with a halogen (e.g. chlorine or bromine) in an equimolar
ratio, to give a compound of the formula: S                 N-
YCH2COCH2CONH                    s   N-N TIN N~CH 2S -    N:
V In reaction ofthecompound- - -C-OR2    CH CH N-ZCH3 (wherein Y is a
halogen atom; R, and R2 have the same meanings as defined hereinbefore),
which is then reacted with thiourea. In the above formula (VII), the
halogen atom Y is for example chlorine and bromine. ) In reaction of the
compound (VII) with thiourea, this urea is preferably used as it is but may
be used in the form of a salt with an alkali metal such as lithium, sodium
and potassium, or ammonium salt. Generally the reaction is carried out
using the two reactants in an equimolar ratio in a solvent and, in some
instances, can be conducted in the presence of I to 2 molar equivalents of
a base if necessary. Preferred examples of said solvent include water,
methanol, ethanol, acetone, dioxane, acetonitrile, chloroform, ethylene 30
chloride, THF, ethyl acetate. DMF, DMAC, DMSO, etc. Among these solvents,
hydrophilic solvents can be used in admixture with water. Preferred
examples of said base include alkali metal hydroxides such as sodium
hydroxide, potassium hydroxide, etc., alkali metal carbonates such as
sodium carbonate, potassium carbonate, etc., alkali metal hydrogen
carbonates such as sodium hydrogen carbonate, etc., and organic tertiary
amines such as triethylamine, trimethylamine, pyridine, etc. While there is
virtually no 35 limitation on the reaction temperature, generally the
reaction is preferably conducted under cooling. The reaction generally
proceeds at a fast rate and goes to completion within 10 minutes, although
a reaction time in excess of 30 minutes is at times required. The compound
(VII) can be easily produced by the above- described process or other
processes known per se. The compound (1) or a salt thereof can also be
produced by reacting a compund of the formula: 40 NH2 .-f2    j N        CH
2CONH                                       ( . VIII) 45
o      NCH 2W CO2H (wherein W is acetoxy, acetoacetoxy, a halogen atom or a
carbainoyloxy) or a salt thereof with the 50 compound fIll) in the same
manner as the esterification reaction described hereinbefore and reacting
the resulting compound of the formula: NH2
C C-O-CH-O-OR 60                                                    .
1 I        H    2 



0    Ra    0 (wherein symbols have the same meanings as defined
hereinbefore) or a salt thereof with 1-(2-dimethyl-
aminoethyl)-5-mercapto-tH-tetrazole. Referring to the above formulas (Vill)
and (IX), the halogen atom 65 represented by W is, for example, chlorine,
bromine and iodine. In this reaction, the starting material 1-12- 5    EP
0128 029 B1 dimethylaminoethyl)-S-mercapto-I.H-tetrazole is used in an
approximately equimolar proportion with respect to the compound (IX) or a
salt thereof. This reaction can generally be conducted smoothly in a
solvent. Examples of such solvent include water, THF, ethyl acetate,
dioxane, acetonitrile, chloroform. dichloromethane, DMF, DMAC, DMSO, etc. 5
When water is used, it can be used in admixture with a highly
water-miscible solvent. Generally, this reaction is conducted in the
presence of a base. Preferred examples of the base are weak bases such as
alkali metal carbonates (e.g. sodium carbonate, potassium carbonate etc.).
alkali metal bicarbonates (e.g. sodium hydrogen carbonate, potassium
hydrogen carbonate; etc.). The base is used in an approximately equimolar
proportion with respect to the starting compound,
1-(2-dimethylaminoethyl)-5-mercapto-1H- 10 tetrazole. While the reaction
temperature is more or less optional, the reaction is generally conducted
at room temperature up to 40 through 600C. The reaction time is about 30
minutes to about 3 hours, depending on the species of so)lvent and the
reaction temperature. 1f the compound (1) or a salt thereof prepared as
above contains its A2-isomer, the isomer car, be converted to the compound
(i) or a salt thereof by, for example, isomerizing the isomer to the
_3-isomer by 15 a per se known method (Journal of Medicinal Chemistry, Vol.
18, 986 (1975)), or converting the isomer to the _3-isomer via a
corresponding S-oxide derivative and reducing it. When the compound (1) is
produced in the form of free base, it can be converted to a salt thereof by
dissolving it in an inert solvent such as dichloromethane and chloroform,
and adding about 1 to 10 mole equivalents of an acid to the solution. 20
When the compound (I) is produced in the form of an acid addition salt, it
can be converted to the form of free base according to a per se known
procedure. When the compound (1) or a salt thereof is produced in the form
of a racemic mixture, it can be subjected to the optical resolution
according to a per se known procedure to isolate the optically active
compounds (D- and L-isomers). The resulting compound (I) or a salt thereof
can be isolated and purified by 25 per se known procedures such as solvent
extraction, pH adjustment, solvent transformatiDn, crystallization,
recrystallization and chromatography. The starting compound (Ill) is
produced by per se known processes (for example, the process described in
Great Britain Patent 1426717). The compound (l1l) can also be produced by
the process illustrated below. 30 cl-CH-O-C-c- *         *  HO-R2 R   0 35
X}                  XI) Base             )   First step d0 Cl-CH-0-C-OR I
II   2 



R1    0 45l NaI               )   Second step I- CH-O-C-OR I  11~2 50
Rt    (In the above formulas, R. and R2 have the same meanings as defined
hereinbefore.) Chloroformate (X}, which is the starting compound in the
first step of the reaction in the above equations, is produced by perse
known process (for example, EP-40153 A). Further, the compound (X) is 55
produced by reacting an aldehyde of the formula RCHO (wherein RI has the
same meaning as defined above) with phosgene in the presence of a catalyst
(phosgenation), As the catalysts used here, there are, for example,
tertiary amines such as NN-dimethylaniline, N,N-dimethylaminopyridine and
pyridine; aromatic monoamines such as imidazole; substituted amides such as
DMF; lower tetraalkylureas (1-4 carbon atoms) or thioureas such as
tetrabutylurea, tetramethylurea, tetrabutylthiourea and
tetramethylthiourea; 60 aliphatic tertiary phosphines such as
trioctylphosphine; and substituted phosphoroamides such as HMPA. The
aldehyde which is the starting compound is used in an approximately
equimolar ratio to phosgene. The catalyst can be used in 0.01-0.1 mole
equivalent to the starting material aldehyde. The phosgenation is usually
conducted in a solvent inactive to the reaction. Suitable solvents are
halogenated hydrocarbons such as carbon tetrachloride, chloroform and
methylene chloride; aromatic 65 hydrocarbons such as toluene and benzene;
and aliphatic hydrocarbons such as hexane. 6    *     EP 0128 029 B1 The
phosgenation is usually conducted under atmospheric pressure; however, when
the starting material aldehyde is volatile, the reaction may be conducted
under a pressure a little higher than the atmospheric pressure. K),;
Reaction temperature varies depending upon the species of catalyst and the
amount thereof used, but 5  it is from approximately -400C to 100lC.
Reaction time is about 30 minutes to 5 hours. The compound {X) produced
after the completion of this phosgenation can be isolated and purified by
condensation, distillation, etc. under atmospheric pressure or reduced
pressure. The compound of formula (l1l) wherein X is iodine, i.e. iodoalkyl
carbonate, is produced by reacting the compound (X) with the compound (XI)
in the presence of a base (the reaction of the first step) and reacting 10
the resulting reaction product (the compound (1111 wherein X is chlorine)
with sodium iodine (the reaction of the second step). In the first step of
reaction, the starting compounds (X} and (Xl) are used in an approximately
equimolar ratio. This reaction is generally conducted in a solvent.
Suitable species of the solvent are such inert solvents as dichloromethane,
chloroform, diethyl ether, ethyl acetate, etc. The base C sed fear this is
reaction may be an organic tertiary amine such as oyridine; lutidine,
triethylamine, diisopropylethylamine, etc. The base is used in an
approximately equimolar amount relative to the compound (X). This reaction
proceeds at a temperature of -80'C to 40'C. While the reaction time varies
with the reaction temperature, for instance, it is generally about 30
minutes to a few days. Following the above first step of reaction, the
reaction mixture is subjected to washing with water, 20  extraction,
concentration, distillation, column chromatography or/and the like, and the
resulting chloroalicyl * arbonate is reacted with sodium iodide to give
iodoalkyl carbonate (the reaction of the second step). K7    The amount of
sodium iodide used in the above second step of reaction is-about I to about
10 mole equivalents with respect to chloroalkyl carbonate. This second-step
reaction is conducted in the presence 



of common solvent such as acetone, acetonitrile, DMF, DMSO, etc. 25
The reaction proceeds in the neighborhood of room temperature to about
700C. The reaction time is generally about 15 minutes to about 24 hours.
The reaction product can be isolated and purified by per se known
procedures such as solvent extraction, pH adjustment, distillation,
distillation under reduced pressure, solvent transformation,
chromatography, etc. 30    , The compound (X) is produced in the form of a
racemic mixture according to the method mentioned above or an analogous
method thereto. When the compound (X) in the form of a racemic mixture is
subjected to the following reaction, the resulting compound (l1l) (wherein
X is chlorine or iodine) is also produced in the form of racemic mixture.
The following Reference Examples, Examples, Formulation Examples and
Experimental Example are 35  further illustrative in further detail but by
no means limitative of the invention. The symbols used in these Reference
Examples and Examples have the meanings defined below. s: singlet; b:
broad; d: doublet; d.d: double-doublet; t: triplet; q: quartet; A8q:
AB-pattern quartet; m- multiplet; quin: quintet; TMS: tetramethylsilane.
Unless otherwise indicated, NMR (nuclear magnetic resonance) spectra were
measured by means of a 40  Varian XL-1OOA (100 MHz, Varian associates;
U.S.A.) spectrometer. Reference Example 1-1 Chloromethyl cyclohexyl
carbonate A solution of 3.0 g of cyclohexanol and 2.4 ml of pyridine in 30
ml of methylene chloride is cooled to 4s  -785C and, with stirring, 2.4 ml
of chloromethyl chloroformate is added dropwise to the solution. After
completion of addition, a cold bath is removed. The mixture is stirred at
room temperature for 16 hours, washed with three 30-ml portions of
saturated aqueous sodium chloride and dried over anhydrous magnesium
sulfate. The solvent is then distilled off under reduced pressure to give
4.5 g of colorless oil, which is crystallized from ligroine giving the
title compound as colorless crystals melting at 36-370C. so     IR (liquid
film) cm-': 1760,1450,1380,1360, 1250 NMR(CDC13)5: 0.7 - 2.3 (10H, at   0),
4.70 (1H, m, o.{                   ), 55 5.70 (21, s, CICH2O) Elemental
analysis for C8H1303CI Calcd. (%): C 49.37; H 6.83 Found M%): C 50.04; H
6.70 60                                Reference Examples 1-2 to 1-8 The
compounds obtained according to the same procedure as Reference Example 1-1
are listed in Table 1 together with their physico-chemical constants. 65 7
EP 0128 029 BI Table 1 Formula 5                                     CilCI
O-C-O-R 2 0 10ReferenceR                       IR(liquid film) (cm   )
Example No. 



1-2              ......1J         1760, 1450, 1370, 1350, 1260 JS
~~~~~(cyclopentyl ) 1-3                               1760, 1460, 1450,
1350, 1260 20                             (cycloheptyl) 1-4
1760, 1480, 1450, 1350, 1260 25                 .           (cyclooctyl)
1-5                               1765, 1475, 1450, 1350, 1260 30
(cyclododecyl) 1-6                 CH3           1760, 1450, 1395, 35
4              1365, 1345, 1250 CH 40.
Cus3. _(-mentyl) 1-7          CHI    CHi           1770, 1465, 1380, 4.5
A v31305, 1260 CH so                     .         (3-bornyl) 1-8
1765, 1455, 1445, 1360, 1355, 1250, 55
~~~~~~~~~~1220 (adamntyl) 60                                  Reference
Example 2-1 I-Chloroethyl cyclohexyl carbonate A solution of 1.83 g of
cyclohexanol and 1.45 g of pyridine in 30 ml of methylene chloride is
cooled to -78C and, with stirring, 2.0 ml of 1-chloroethyl chloroformate is
added dropwise to the solution over a period of 10 minutes. After
completion of addition, the cold bath is removed. The mixture is stirred at
room 65 temperature for 16 hours, washed with three 30-ml portions of
saturated aqueous sodium chloride and 8    EP 0128029 B1 dried over
anhydrous magnesium sulfate. The solvent is then distilled off under
reduced pressure to give 3.31 g (yield 88%) of the title compound as
colorless oil. b.p. 100-113-C/5--6 mmHg IR (liquid film) cm': 1760. 1455,
1390, 1360, 1260, NMR (CDCI3) 6: 1.0 - 2.3  (10H, m,           ),  1.83
13H, d, J=6Hz, CH3), 4.68  (BH  ml 070    )  6.40 1H, q, J=6H, CICHO-) 10
~~~~~~~~H Elemental analysis for CAH SCI03 Calcd. (%): C 52.30: H 7.32
Found (%): C 52.26; H 7.32
E 



i5                                Reference Examples 2-2 to 2-21 The
compounds obtained according to the same procedure as Reference Example 2-1
are listed in Table 2 together with their physico-chemicai constants. 20 25
30 35 40 45 55 60 65 9    EP 0 128 029 Bi Table 2 Cl-CH-0-C-O-R    Formula
CH 3 0 Reference                                IR (liquid film) Example
No.                                   (cm) 2-2
1760, 1450, 1390, 1375, 1350, 1280, (cyclobutyl)            1260 2-3
1760, 1440, 1375, 1350, 1325, 1260 (cyclopentyl) 2-4
1760, 1465, 1450, 1390, 1355, 1260 (cycloheptyl) 2-5               A
1765, 1470, 1450, -CS2 N               1420, 1395, 1360, 1280, 1250, 1200
(cyclopropylmethyl) 2-6          -                        1765, 1460, 1390,
2 \J 1360, 1250 (cyclopentylmethyl) 2-7          -CH
1765, 1455, 1390, 1350, 1260 (cyclohexylmethyl) 2-8                   2
1765, 1455, 1395, -CH2CE2                 1355, 1260 (2-cyclohexylethyl)
2-9                                   1760, 1460, 1390, 1370, 1350, 1325, 



(4-aethylcyclohexyl)  1260 t0    EP 0128 029 B6 2-10          ,CH3
1760, 1460, 1380, 1365, 1355, 1320, (3-methylcyclohexyl)          1260,
1220 2-11    7                             1760, 1460, 1390, -()
1375, 1360, 1260, (2-methylcyclohexyl)          1220 2-12   CH3
1760, 1450, 1390, 1375, 1355, 1260, ((cis)-2-methyl-              1220
cyclohexyl) 2-13   CHI!<                          1760, 1450, 1390, 1370,
1355, 1320, ((trans)-2-methyl-            1250, 1220 cyclohexyl) 2-14
1760, 1480, 1450, 1380, 1355, 1320, ((endo)-3-norbornyl)          1310,
1260 2-15                                  1765, 1460, 1445, 1380, 1350,
1320, 1260, 1215 ((exo)-2-norbornyl) 2-16             CH3
1760, 1465, 1400, fIZ~7.I ~~1380, 1355, 1320, CH3               1280, 1260
(fenchyl)CH3 2-17   C        H-C 3                 1760, 1460, 1395, 1375,
1355, 1260 (t-menthyl) . .~~~~~~~~1    EP 0128 029 BI 2-18      CH3
1765., 1450, 1390, 5                                       CES1360, 1350,
1260 (2, 6-dimethylcyclohexyl) ro             2-19        CH
1760, 1455, 1390, ,CHOO1360, 1260 (1 -cyclohexylethyl) 's 2-20
CH2CH3                          1770, 1750, 1530, 



1450, 1375, 1320, 20
1250, 1200 (2-ethylcyclohexyl) 2-21                    CH
1760, 1465,  1385, 25                                 /      CH3
13-0, 1315, 1260, B3 1240 (3,3, 5-trimethylcyclohexyl Reference Example 3-1
35  1 -Chloroproply cyclopentylcarbonate A solution of 1.37 g of
cyclopentanol and 1.26 g of pyddine in 50 ml of methylene chloride is
cooled to -780C and 2.50 g of 1-chloropropyl chloroformate is added
dropwise while stirring over 10 minutes. After adding dropwise the cooling
bath is taken off. The mixture is stirred at room temperature for 16 hours,
and then washed 3 times with 100 ml of saturated sodium chloride aqueous
solution. 40     After the mixture is dried over anhydrous magnesium
sulfate and the solvent is distilled off under reduced pressure to give
3.11 g of the title compound as a colorless oily material. IR (liquid film)
cm-': 1760,  460, 1440, 1375, 1325, 1260 NMIR (CDCI3) &: 1.05 (3H, t,
J=7Hz), 1.3-2.1 (8H, m), 2.09 (2H, quin, J=6Hz), 5.18 (1H, b), 6.23 (1H, t,
J=5Hzl 45 Reference Examples 3-2 to 3-14 The cinrrpounds obtained according
to the same procedure as Reference Example 3-1 are listed below in Table 3
together with their physico-chemical constants. so 55 60 65 12    EP 0128
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U   ~       ~~ _           _             _ -4               -4           -4
-4           P-4 _                S             X            :I
X (VS~~                           _,, .V 15    EP 0128 029 B1 Reference
Examples 4-1 1-Chloro-2-methylpropyl chloroformate A mixture of 18.0 g of
isobutyl aldehyde, 1.98 g of pyridine and 50 ml of carbon tetrachloride is
cooled,_ to 0C and 30 g of phosgene is introduced therein. 5     Then, the
mixture is heated to 340-EC and kept at the same temperature for 1 hour.
Excess phosgene is removed by allowing nitrogen gas to pass through the
mixture. After the filtration, the solvent is distilled off by distillation
under reduced pressure. The residue is subjected to distillation under
reduced pressure and the fraction obtained at 57-590C/36 mmHg is collected
to give 8.9 g of the title compound (yield: 52%). IR (liquid film) cm':
1780, 1470. i395, 1375, 1355, 1140 70     NMR (CDCI3, 60 MHz) 6: 1.09 {6H,
d, J=7Hz), 1.7-2.7 1H. m), 6.19 (1H, d, J=5Hz) According to the same
procedure as Reference Example 4-1, there can be obtained compounds of
Reference Examples 4-2 and 4-3. Reference Example 4-2 15 1-Chloropropyl
chloroformate IR iliquid film) cm-': 1780, 1465, 1390, 1140, 1090, 1040 NMR
(CDCI3, 60 MHz) 6: 1.08 (3H, t, J=7Hz), 2.11 (2H, quin, J=6Hz), 6.28 O1H,
t, J=5Hz) Reference Example 4-3 20 1-Chlorobutyl chloroformate IR (liquid
film) cm-': 1780, 1690, 1470, 1350, 1140, 1100 NMR (CDCI3, 60 MHz) 6: 0.97
(3H, t, J=7Hz), 1.1-2.7 (4H, m), 6.28 (OH, t, J=5Hz) Example 1-1 25 (a)
Production of iodomethyl cyclohexyl carbonate A solution of 0.78 g of
chloromethyl cyclohexyl carbonate and 1.0 g of sodium iodide in 15 ml of
acetone is stirred at room temperature for 16 hours and then concentrated
under reduced pressure. The residue is extracted with ether and the solvent
is distilled off under reduced pressure to give the title compound as pale
yellow oil. NMR (CDCI3) 6: 0.7 - 2.3  (10H, m, r         ), 4.70  (O1H, m,
0 5.95 (2H, s, ICH20) 3S (b) Production of cyclohexyloxycarbonyloxymethyl
703-(2-(2-aminothiazol-4-YI)acetamidol-3-(((1-(2-di-
methylaminoethyl)-1lH-tetrazol-5-yllthiolmethy lJeph-3-em-4-carboxylate
dihydrochloride With ice-cooling and stirring, a solution of iodomethyl
cyclohexyl carbonate obtained in the above manner la) in 5 ml of dimethyl
formamide is added at one stroke to a solution of 1.8 9 of potassium
7,-1242- aminothiazol-4-yl)   acetamidol-3-1I 1 -(2-dimethylaminoethyl)-1
H-tetrazol-5-yllthiolmethyl]ceph-3-em-4- carboxylate in 15 ml of
dimethylformamide. The mixture is further stirred for 5 minutes and poured
into a; mixture of 150 ml of ethyl acetate and 150 ml of ice-cooled 20%
aqueous sodium chloride. The organicNWS layer is separated, washed vith 150
ml of aqueous sodium chloride and extracted with 40 ml of 1 N hydrochloric
acid. The extract is subjected to column chromatography on MCI Gel CltP20P
(75-150 p, Mitsubishi Chemical Industries, Ltd., Japan), elution being
carried out with 0.01 N hydrochloride acid or 



45 20% acetonitrile-0.01 N hydrochloric acid. The fractions containing the
desired product are combined, concentrated under reduced pressure and
lyophilized to give 0.70 g of the title compound as a colorless powde:. IR
(KBr) cm 1: 1770, 1680, 1630, 1560, 1530 50     NMR(CDCI3)6: 1.0-2.0
(110H, m, -0         ) 2.84 (6H, s, N(CH3)2). 3.64 (2H, s, CH2CO), 3.65
(2H, t, J=6Hz, C-CH2N), 3.72 and 392 (2H, ABq, J=18Hz, 2-H2), 4.26 and 4.50
(2H, ABq, J=t3Hz, 3-CH2), 55                              4.4-4.8  (1H, ma,
Op) 4.79 (2H, t, J=6Hz, C-CH2N),5.15(1 H, d, J=5Hz, 6-H), 5.71 (1H, d.d,
J=5 and 8Hz, 7-H),5.76 and 5.90 (2H, ABq, J=6Hz, OCHO), 6.65 (1H, s,
thiazole 5-H), 9.24 11H, d. J=8Hz, CONH), 9.3 (b), 11.4 (b) 60
Elemental analysis for C21HH5N9O-,S,2HCI 2.5H2O Calcd. (%): C, 39.05; H.
5.29; N, 15.76 Found (%): C, 39.02; H, 5.06; N, 16.00 65 16    EP 0128 029
81 Examples 1-2 to 1-8 The compounds obtained according to the same
procedure as Example 1-1 are listed in Table 4 together with their
physico-chemical constants. 5
Table  4 Formula s '                        Hf NY IS 2  XN N N 10
H2~~~~N__i%   CH COH         S1 rs                    N               o>,;
Lc  2    1 2*K    N 2-            H2S   N              CA CH2CH2N CH3 20
- 2HC1                  a--CH -2-C-OR -0             0 25 30 35 40 45 50 55
60 65 17    EP 0 128 029 B1 
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1-iodoethyl cyclohexyl carbonate A solution of 1.65 g of 1-chloroethyl
cyclohexyl carbonate and 5.0 g of sodium iodide in 50 ml of 5  acetonitrile
is stirred at 70C for 45 minutes and then concentrated under reduced
pressure. The residue is extracted with ether. The extracts are combined
and evaporated under reduced pressure to remove the solvent to give the
title compound as pale yellow oil. NMR (CD3CN, TMS (external reference) 6:
0  0.7-2.3  (10H,  n,   {f   ) . 2'8(3H,d.J=6Hz.-CH3), 4.1-4.9  (1H, m,   0
), 6.67 01H, q, J=6Hz, ICHO). Ib) Production  of 1
-(cyv.lohexyloxycarbonyloxy)ethyl
!'-(2-(2-aminothiazol-4-yl)acetimidol-3-[t 1 -(2- is dimethylaminoethyl- 1
H-tetrazol-5-yl~thiolmethyllceph-3-em-4-carboxylate dihydrochloride 



In 30 ml of dimethylformamide is dissolved 3.6 g of potassium
73-12-(2-amir'othiazol-4-yl)acetamodo)- 3-1(11-(2-dimethylaminoethyl)-1
H-tetrazol-5-yl]thiolmethyl]ceph-3-em-4-carboxylate and, with ice cooling
and stirring, a solution of 1-iodoethyl cyclohexyl carbonate obtained in
the above manner (a) in 5 ml of dimethylformamide is added at one stroke to
the above solution. The mixture is further stirred for 5 20 minutes and
then poured into a mixture of 150 ml of ice-cooled 20% aqueous sodium
chloride and 150 ml of ethyl acetate. The organic layer is separated,
washed with two 150-ml portions of saturated aqueous sodium chloride and
extracted with 40 ml of 1N hydrochloric acid. The extract is subjected to
column .v'    chromatography on Diaion MCIO Gel CHP 20P (75-150 j',
Mitsubishi Chemical Industries, Ltd., Japan), elution being carried out
serially with 0.0tN hydrochloric acid and 20% acetonitrile-0.01N
hydrochloric 25 acid. The fractions containing the desired product are
combined, concentrated under reduced pressure and Iyophilized to give 0.96
g of the title compound as a colorless powdei. IR (KBr) cm-': 1780, 1750,
1680, 1620, 1540 NMR (DMSO-d6) 6: 30            1.0-2.2  (10H1, m, -0    ),
1.52, 1.55 (3H, d,J=6Hz, 0-CHO-) CH3 2.86 (6H, s, N(CH3)2), 3.66 (2H, s,
CH2CO), 3.66 (2H, t, J=6Hz, C-CH2N), 3.73 & 3.96 {2H, ABq, J=t8Hz, 2-H2),
4.29 & 4.56, 4.34 (2H, ABq, b.s, J=13Hz, 3-CH2), 35 4.2  - 4.9  (1H, m,  O
), 4.82 (2H, t, J=6Hz, C-CH2N), 5.14, 5.18 (1H, each d, J=SHz, 6-H), 5.70,
5.75 (1H, each d.d, J=5,8Hz, 7-H), 40  6.68 (1H, s, thiazole 5-H), 6.81,
6.89 (i11H, each q, J=6Hz, OCHO), 45 9.27, 9.31 (1H, each d, J=8Hz, CONHK,
9.4 (b), 11.6 (b). Elemental analysis for C27H37NS,0S3-2HCl-2H2O Calcd.
(%): C, 40.30; H, 5.39: N. 15.66 Found (%): C, 40.31; H. 5.32: N. 15.82 50
Method B A solution of 12.5 g of 1-chloroethyl cyclohexyl carbonate and 36
g of sodium iodide in 150 ml of acetonitrile is stirred at 60C for 70
minutes and, with ice-cooling, 200 ml of ether and 200 ml of saturated
aqueous sodium chloride are added to the solution. The ether layer is
taken, washed with 200 ml of saturated aqueous sodium chloride, 50 ml of 5%
sodium thiosulfate and 200 ml of saturated aqueous ss  sodium chloride in
that order and dried over anhydrous magnesium sulfate. The solvent is then
distilled off under reduced pressure to give 1-iodoethyl cyclohexyl
carbonate as colorless oil. To this product is added 30 ml of
dimethylacetamide to m'ake a solution. On the other hand, 15 g of potassium
73-(2-(2-aminothiazol-4-yl)acetamidoj-3-W[1-(2-
dimethylaminoethyl)-1H-tetrazol-5-ylJthiolmethyllceph-3-em-4-carboxylete is
dissolved in 150 ml of 60  dimethylacetamide and, with ice-cooling
(internal temperature 50C), the above-prepared solution of 1- iodoethyl
cyclohexyl carbonate in dimethylacetamide is added thereto at one stroke,
followed by vigorous stirring for 5 minutes. Then, 100 ml of 2N hydrogen
chloride-ether solution is added rapidly and the mixture is stirred for 5
minutes, followed by addition 300 ml of ether to give a glutinous
substance. The upper layer is decanted off and 300 ml of ether is added to
the glutinous substance, followed by stirring and further 6s  removal of
the upper layer by decantation (repeated twice). The glutinous substance is
dissolved in 200 ml 25    EP 0 128 029 B1 



of 1N hydrochloric acid and washed with two 200-ml portions of ethyl
acetate. The aqueous layer is subjected to column chromatography on Diaion
MCI GEL CHP20P (70-150 p, Mitsubishi Chemical Industries, Ltd., Japan),
elution being carried out with 5% acetonitrile-0.01N hydrochloric acid and
30i  acetonitrile-0.01N hydrochloric acid in that order. The fractions
containing the desired product art" combined, concentrated under reduced
pressure and lyophilized to give 8.0 g of 1-(cyclohexyloxy-
carbonyloxy)ethyl    70-t2-(2-aminothiazol-4-yl)acetamidol-3-[I[1
-(2-dimethylaminoethyl-1 H-tetrazol-5-
ylithiolmethyliceph-3-em-4-carboxylate dihydrochloride as a colorless
powder. Elemental analysis for C27H37N9O7S3-2HCI-4H20 Calcd M%): C, 38.57;
H, 5.63; N. 14.99 Ic    Found (%): C, 38.35; H, 5.33, N. 14.95 IR (KBr)
cm-': 1780, 1750, 1680, 1620, 1540 NMR (Varian EM-390 (90 MHz), (DMSO-d6)
6: !51 . 0-2 .2  t 1 0H , m,   0   )   1.52, 1.55 (3H, each d, J=6Hz,
-O-CH--O), CH, 2.85 (6H. s, N('.H3)2), 3.66 (2H. s, CH2CO), 3.66 (2H. t,
J=6Hz, C-CHN). 3.71 & 3.94 (2H. ABq, J=18Hz, 20 2-H2), 4.26 & 4.56, 4.34
(2H, each ABq, b.s.. 3-CH2)., 4.2-4.9  (lH, m, 0 2j 4.82 (2H.!, J=6Hz.
C-CH2N). 5.13, 5.18 (1H, each d, J=5Hz, 6-H) 5.70,5.75(1H, each d.d, J=5,
8Hz, 7L-H), 6.58 (1H, s, thiazole 5-H), 6.81, 6.89 (1H,. each q, J=6Hz,
-OCHO), 30 9.27, 9.30 (1H, d, J=8Hz, CONHK. 9.0-10.0 (b), 10.5-12.0 (bI.
Examples 2-2 to 2-20 The compounds obtained according to the same procedure
as Method A of Example 2-1 are listed 35 below in Table 5 together with
their physico-chemical constants. Table 5 Formula: NH 2N vi N
- CHNCONH  _  N-N CH 2CH2NK so          .
|CH3 *2HCI                 C-O-CH-O-C-OR 0    CH3   0 55 60 65 26    EP 0
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. 0 45    EP 0128029 B1 Example 3-1 I - (Cyclohoxyloxycarbonyloxy)ethyl 7p
- [2 - (2 - aminothiazol - 4 - yJ)acetamido) - 3 - U111 - A2
dimethylaminoethyl) -  1H -  tetrazol - 5 - yllthiolmethyliceph    3 - em -
4 - carboxylate dihydrochloride-dihydrate (0.5 g) as obtained in Example
2-1 is subjected to column chromatography on S  Dialion MCIO Gel CHP 20P
(75-150 p, Mitsubishi Chemical Industries, Ltd., Japan). elution being
carried out with 20% acetonitrile-0.O1N hydrochloric acid. The eluate
fractions (780-900 ml) are combined and Iyophilized to give 190 mg of a
colorless powder. This product is one of the diastereomers with respect to
the asymmetric carbon atom in the ester m'iiety of the compound as obtained
in Example 2-1. 1Ia  +36.r (c=0.215. H20) 10    IR WKBr) cm-': 1790, 1760,
1695, 1680. 1630, 1540 NMR (DMSO-d6) 6: 0.9-2.1 (1OH, m, e ) . r5 1.55 (3H,
d, J=6Hz. CH3), 2.83 (6H. s, N(CH3)2), 3.62 (2H, s, CH2CON), 3.64 (2H, t,
j=6Hz, C-CH2N), 3.69 & 3.91 (2H. ABq, J=18Hz, 2-H2), 4.27 & 4.53 (2H, ABq,
J=13Hz, 3-CH2), 4.0-5.0  (11H, m,             ), 20_ 4.78 (2H.t, J=6Hz.
C-CH2N), 5.12 1 H. d, J=5Hz, 6-H), 5.71 (1H. d.d, J=5 & 8Hz, 7-H), 6.65
(1H, s, thiazole 5-H1, 6.90 1H, q, J=6Hz. OCHO), 25 9.29 (1H, d, J=8Hz,
CONHK, 9.3 (b), 11.5 (b) Elemental analysis for C2,H37,N9O7S3-2HCl-3H2O
Calcd. (%): C. 39.41; H. 5.51; N. 15.32 Found (%): C. 39.49; H, 5.60; N,
15.23 30 Example 3-2 The 1000-1160 ml eluate fractions obtained by the
above column chromatography in Example 3-1 are lyophilized to give 70 mg of
colorless powder. This product is the diastereomer counterpart of the
product of Example 3-1. (oJal  +62.9 (c=0.24. H20) IR (KBr) cm': 1780 1760,
1680. 1625, 1540 NMR (DMSO-d6) 6: 0.9-2.1  (lOH, m, -            ), 1.51
(31, d, J=6Hz, CH3), 2.82 (6H. s, N(CH3)2), 3.63 (2H. s, CH2CO),3.64 (2H,
t, J=6Hz C-CH2N),3.72 & 3.92 (2H, ABq,. J=18Hz, 2-H2), 4.30 ( Zi, b.s,
3-CH2), 4.2-5.0 (11H, m, O.70 )  45
~~~~~~~~~~~H 4.78 (2H, t, J-6Hz, C-CH2N), 5.16 (1H, d, J=5Hz, 6-H), 5.76
1H, d.d, J=5 & 8Hz, 7-H), 6.66 (1H. s. thiazole 5-H), 6.80 so
(1 H. q, J=6Hz, O-CH-O), 



9.22 OH, d, J=8Hz, CONH)K 9.3 (b), 11.5 (b). Elemental analysis for
C2,H3,N9OS3-2HCI-3H20 55     Calcd. %)  C, 39.41; H, 5.51; N, 15.32 Found
(%): C, 39.42; H. 5.60; N, 15.09 Example 4-1 (a) Production of 1-iodoethyl
3,3,5-trimethylcyclohexyl carbonate 60     Acetonitrile (250 ml) is warmed
to 50C and 38 g of sodium iodide is added and dissolved, followed by
addition of 14 g of 1-chloroethyl 3,3,5-trimethylcyclohexyl carbonate. The
mixture is stirred for 2 hours, poured into 250 ml of ice-water and
extracted with two 200-ml portions of ethyl acetate. The extracts are
combined, washed with 150 ml of 5% aqueous sodium thiosulfate, 300 ml of
water and 300 ml of saturated aqueous sodium chloride (twice) in that order
and dried over anhydrous sodium sulfate. The solvent is then as distilled
off under reduced pressure to give the title compound as o;:. 46    EP 0128
029 BI NMR (CDC13) 0: 2.25 (3H, d, J=6Hz, I-CH-0) CH3 5 (b) Production of
1-(3.3,5-trimethylcyclohexyloxycarbonyloxy)ethyl
7P-12-(2-aminothiazol-4-vl)acetamidol- 3-[1[ 1 -(2-dimethylaminoethyl)- 1
H-tetrazol-5-yljthiolmethyl ceph-3-em-4-carboxylate In 80 ml of
dimethylacetamide is dissolved 5.6 g of potassium
73-12-(2-aminothiazol-4-yl)acetamidol-3-
[[(1-(2-dimethylaminoethyl)-1H-tetrazol.5-yllthiolmethylJceph-3-em-4-carbox
ylate  and the 3olution is 70 cooled to -50C. With stirring, 1-iodoethyl
3,3,5-trimethylcyclohexyl carbonate as obtained in the above manner (a) is
added to the solution at one stroke. The mixture is stirred for 5 minutes
and poured into a mixture of 300 ml of ethyl acetate and 200 ml of
ice-water. The organic tayer is taken and the aqueous layer is further
extracted with 200 ml of ethyl acetate. These organic layers are combined,
washed with three 150-ml 15  portions of ice-water and three 150-ml
portions of saturated aqueous sodium chloride in that order and dried over
anhydrous magnesium sulfate. The solvent is then distilled off under
reduced pressure and isopropyl ether is added to the residue. The
thus-obtained white powder is collected by filtration, washed with
isopropyl ether and dried to give the title compound. JR (KBr) cm-': 1780,
1760, 1680, 1620, 1525, 1460, 1380 20     NMR (Varian EM 390(90 MHz),
CDCI3) 6: 0.55-2.3 fI6H, m), 1.56,1.60 (3H, each d, J=6Hz), 2.26(6H, s),
2.76 (2H, t, J=6H), 3.5 (2H, s), 3.70 (2H, m), 4.13-4.53 (3H, in), 4.94,
4.96 0H, each d, J=4.5Hz), 5.33 12H, b.s), 5.86 (1H, m), 6.26 (H, s), 6.95
01H, m), 7.98, 8.05 01H, each d. J=9Hz). Elemental analysis for
C30H43N907S3 Calcd. (%): C. 48.83; H, 5.87; N, 17.08 25     Found (%): C,
48.71; H, 5.85; N, 17.05 Example 5-1 (a) Production of 1-iodopropyl
cyclopentyl carbonate A solution of 3.11 g of 1-chloropropyl cyclopentyl
carbonate and 6 g of sodium iodide in 40 ml of 30 acetonitrile is stirred
at 600C for 60 minutes and then concentrated under reduced pressure. The
residue obtained is distributed with 100 ml of ether and 100 ml of water.
The ether layer is separated, washed serially with 50 ml of 5% sodium
thiosulfate and 100 ml of saturated aqueous solution of sodium chloride, 



and dried over anhydrous magnesium sulfate. The solvent is distilled off
under reduced pressure to give the title compound as oily material. 35 lb)
Production of 1 -(cyclopentyloxycarbonyloxy)propyl
7p-[2-(2-aminothiazol-4-yl)acetamidoI-3-[Il1-(2- dimethylaminoethyl)-1
H-tetrazol-5-yljthiojmethyllceph-3-em-4-carboxylate dihydrochloride. With
ice-cooling and stirring, a solution of 1-iodopropyl cyclopentyl carbonate
obtained in the same manner (a) in 10 ml of dimethylformamide is added at
one stroke to a solution of 1.2 g of potassium 7I - 40  12 - (2 -
aminothiazol - 4 - yl)acetamidoJ - 3 - ([[1 - (2 - dimethylaminoethyl) - 1H
- tetrazol - 5 - yllthiolmethyllceph - 3 - em - 4 - carboxylate in 8 ml of
dimethylformamide. The mixture is stirred violently for 5 minutes. Then, r)
ml of 2N hydrogen chloride-ether solution is added to the mixture. After
stirring for 5 minutes, 150 ml of ether is added to the mixture and the
upper layer is removed by decantation (this procedure is conducted twice).
45     After dissolving the glutinous material obtained in 20 ml of 0.1N
hydrochloric acid, the solution is subjected to column chromatography on
Diaion MCI Gel CHP 20P (150-300 P, Mitsubishi Chemical Industries. Ltd.,
Japan), elution being carried out serially with 10% acrylonitrile/0.01 N
hydrochloric acid and 40% acrylonitrile/O.01 N hydrochloric acid. The
fractions containing the desired product are combined, concentrated under
reduced pressure and Iyophilized to give 0.2 g of the title compound as a
colorless 50 powder. IR (KBr) cmn': 1780, 1760, 1680, 1620, 1530, 1380,
1320 NMR (DMSO-d,) 6: 0.94 (3H, t, J=7Hz), 1.1-2.1 0lOH, mn), 2.84 (6H, s),
3.65 (2H, s), 3.65 (2H, t, J=6Hz), 3.73 & 3.92 {2H, ABQ, J=18Hz), 4.26 &
4.52, 4.33 (2H, each ABq & b. s, J=I3Hz), 4.80 (2H, t, J=6Hz), 5.02 (1H,
b), 5.14, 5.17 01H, each d, J=5Hz), 5.71, 5.76 (IH, each d.d, J=5 & 8Hz),
6.66 t1H, s), 6.69, 6.76,1 H, each t, 55 J=5Hz), 9.24, 9.28 (1H, each d,
J=8Hz). Elemental analysis for C27H37N,07S3-2HCl*2.5H20 Calcd. M%): C,
39.85; H, 5.45; N, 15.49 Found (%): C, 39.68, H, 5.35; N, 15.55 co
Examples 5-2-5-14 The compounds obtained according to the same procedure as
Example 5-1 are listed below in Table 6 together with their
physico-chemical constants. 65 47    EP 0128029 BI Table 6 Formula: H2*-N-
L CH 2CONHH7-1 4  C  2HC1                 C-O-CH-O- C2-    R ii       ~22 o
R    0 48    EP 0128 029 BI *                                  A  



.~  '        *         . fl  * Nt   *  *o  N  1 X      W N  _   b        n
r4J P  4wr   N -    "  ^   tt '   o 0   *  * N             'N  i X   N   '
' N  mm N                             = x x  0 P-     C4 qa  N
, _     % N  =   O  - It X -15        4 ,   . _  11 X 4     *     co
N   I z~~~~~ ~ ~                             *         A             \   D
4        C4 wo        'Wv-t1       @@Xb   in              IL >          .a
*^z* w  C         * _ ~~ZI3:- Ull:            sIfl      *U Ot  N 0 *o. *
*'N   4I N  Nfl                        U _I _ n- Z          -
::-Y;  NW 1               X   * 0   .* U' I Z  P  N  WD -4  .  ~
-4  -      b -t4 H O' o      ' to  -._-rl  110~O        ~            0
coI1 t         .      *   .  . *    I    .-_  *  *    _4    w-  *  1.4
4 -4       O~~~~~~~% .                    D4 o              *
co  ^ *              S               .  .4             N          in  %n
u  o p4-O              *                     in  ^ c5    O-  r4
rI  en I 6u-4           0       UO    0        o  -  a *                Z
* N  t4~~ Cs  N   o -   >  -8  -. 4   4    N~~~~~~   15   0        C  C
-~~~ :%: O              U #i C  cn Pn 06  N :1:   o  m -4 0~~~~~ N
i N 494 -4                              N SO~~~~~~~~~~f K z
in 49    EP 0128 029 BI ta   %D                                      = '
-N  0     N in   r-                      -                          .in  N
' 0  X  & -4   - '           N                 X  t  V0 .101 Z-.   * (. _~
I  En   s   '       -  X  -        0   *      * '        * '  '  *    - *
.   -4  N  o-i in      C)  t -1    '    O0   C   N  t                    -
N   - |  '.  V   **    0        .     m *~r-iflt   t,..    *   = F
. j~i'4      t4                       in"  E    4~     s inE~-W  



i N                             Cp -O  U *      *         r- s    CS 7* 10
-   S      t   (.4     N   *      V .         -4 '-  ^  -  (4  - 0     0
-'  -        -. '            -     -  -  N 'n     I       Cu = ry  * O   I
'  . V C 10        r :  0' eri 0        -4 C1  I D    * 0 - I  V   ) t) 10
F- IA n .  .  .N -M       * N   * .0 '          *    *  6t1  *  * U  -4 o
.4  N   ~~k  IV~             'IA6  nV   01  0      - - *0( co in   A
0 X  Un  U}    O  - m1   _4  _D          in0 *                ID  U 4    01
0        1 _ o                 co gVn N      IA   1    in  O *
in  sr r    (.  10    F  sri CO     0   10     4  .4 F-u~~r 0%  v O  N  01
Z.     -           -D    C 0E ^ U      V-V- _- _44_ Vz~~ 77_ U ..4 U In
EP 0128 029 81 o *     N        * .0  ~   U   *        U '  '
si  -      kn IA       go 'U  0% N   N    '_                      N =   N
- U_   0   * -  N S      _ Sa ^   ''i        n       P-4  = S      N
C U   N = O  r-       m                           ko-   *  ? -   *
4 co S I   I   *    t   N        w    EU0    II-    *'    =-4_"  *  U )~~~
I,   %~~I  C4  CO       *  *II  -4 -I   *r4     % 9- S '       .0   I _
.0     *    _0       .  _ V  .U _~         'E~~ _   *J *
%D#       *   Vw s   *  *  _                   IA v      N    s     _C: '0
*  - :  -4           - '   '          * =   tn  N  U   *         M N  U.^
rn   * '0  ^  -            i m  A   N         Eg o0             U 0a   W
I  I V     -           '       0C  w  I   '  ' 0           0 0o  0% 0  0  s
' S        N   U   -   - 3 :            -  ' *  *  *  * NI  N  N    *  4U
N   *  .* X _   N   *   -  



O   O  > -   N                  4           kn      -       % 0   ) rS o  Z
. *           tn     0  I N  -~~~    -4  0~%  -, _4      U,   l    _ ~ S  _
*    .       -  0      w *                 In eqrv 0    N         1' _   _
1.-    *  o      sr  .-      O    -  Z                   ODN   0% -4    *-
*.    P-  .0  E  .         V- -    -4 -   n-4 ( N   0 0  I   g0 U -44 _   >
in 51    EP 0128 029 B1 ..   .  .   ..      I-          * -   v   ' 0   5 U
U N."                         VX-I 3    U 0    = 0  =   N  -
.       0   - _ - -   * tr  %   N  S  WO  0  3%  =   41  n    D
S - '  *   E  n  -~                        II S   -.           *1*    N
s   3         10 o  1- 9- -           4r4  C   P.4    V3  e4 &A  U   O   *
X * E%  *   .  *  a               -      . *        0       0       - 4.).4
_   1f en  M          S I' n   to    ' 0   '             3-3' - -~ -
-0     -        *wr   - . *-  ."   - _ 0   P*  _       r :s  -   = '   '
'.  N   * *.O  S   *  N  :C  N'0    '  *  t4 r *       -0    ^i   ^
CS                     -4    * 4) o~  :z -('4  -   mN   '4 -:    ' o   a
- a      -ur - n         o I     -o U 4 I           r4   -n
co %a          CD O aL  a'n                        C 4             Ia 01  1
-  %4   s  U   I *   *   N  4  3 -  *   m              *   *  S  * *
4 *  I 00 O   '-  -'          n  V   a' zC  a' in  V  in ' D -41 0%  VZ in
in~n  a-            -   n        n      c O0     rl  Co r4    0%  rn o  -4
-4      -  -n '-4               1  IO  o 



N  -   _    SD  1tO  - a'     V--V'. .-4  -4  0     0~ Ci    00 0
rU       0    Ih.       u rs~~~ ~~~ CJ)  so~~                           41
.C - ,t    **  *6    b  tD  n                            -I  n  X XX - _4
_~In  ci kn 52    EP 0128 029 BI N -C  H   '  '      e     o       -  H
X      .       | U   *Z    X            D      ~       P   * ~ z?    ~~ N
%D    ~ ~    a C       p4        CD      A c~  'Nm %O
%O *A    go'  S I  -  _'~P :N:                                       0N'I
( t~~~% ol *n                            O             NoXr       *t   S!
.             C4        '            z     C  In'  *s IVI ._4  ' Z  P  N
' U  -   N ' U   '          -4 -4 a t -    _    N 4        'W   -         -
e 64   *  0 * N  _       : '        5VA                          *-4    V '
D          '  . -       S -     4  -  -   '   ID  ' -. - 4-4 SO =
e      N          N  '. e1         4% -   I  A"  0% n   N   - ID  1  e-  t
0  ._4  N -N                N ,        j .   4   4  *        N n  ' '* *
* r=1  N  *    M * 0o4J       0  I - 1     t   .      I-  IA It  -4 1   '0
V  0% c o      1-   N N    UW  NC S    Z A        00n    IA *          U',r
_4    4-  -4    H  :S  .    *    S  ' N      U',   A    00o *
'0 or U<  UW   to  ZO    IA   q        _~~ ~ _ 0% *. *       .0 1%
U0'~~~~~~0 ~ 



-~~~- tn~~~> 53 -~~~- U N N^ 53    EP 0128 029 BI w4 -
A          MW       A U   *            O    Uo           U     la
U t  I  -  _  tC <  4  @ S   *    @  " a - v -4^if V4 -      S    N    *443
e4 %M                       o fV-4 - 8 NN          f      A 0%
e " '0%   A   m    4 _         ' _         - . _o . =  .  5 Nz M  N |  r
"4 '   * NJ@ OI           %O*     aD    mat0   mO 3               Cq  a rs~
~ %  r-  4 .r %O    r4 P7             &   t. L) .4 P  7w 0%    n       W .u
sr-u    'L)F~e  o3 YbUXUNPn *  n _  -   .        *   01  *    N   * "
* ft ^    0 %  o     r   '0 N > >% OfZ;t        O  *    q.  q N_
AC tn 0  _t N     tl UO1 u% n r              In I 0%   q   s     I OO 0
0  NOo- Z              c -4 co -   0%   p4% 1 V  ( N      *   0        %
~~u    ~U   I.l F- A X  0 92 AO V 2 !
r~~~~~~~~~~~~~~~~l* i                       ~~~~~~~~~~~C4 5 4- 54 



EP 0128 029 B1 -C         -   -    C  N       -~ -C   'C ' U)   *
X D U:C:-    * V  -  Z  U 6N C4     -                          O * c- *  tS
-  N  t  (.80    e-4  N Z  6 *-4 V          c-  M s0>  1  -       -
N: <;t       V 08 _    '.4HX   r   *X   *  S3 ~rm  :n -   .Oi            *
C   * 0N" '^I _  *   ZPn  N   * N         *P~  '.4 _A Ui   .   * n  _ - N
S             -   -Z   '                :'- X o an  - 0N   -    ' J
Nr 'e-  4J             * ^ *  -       _ '   NIA -  *  -    5       *  -  5
u-4~s  * ~s&i %I -N  - * N   -o Z   * -  '  A  O  =   * N             co N
o * N O  -  i: *Nf    N  t            * N 1f :Z-4     Z   * 4 0% i -c;
I;    A .8     -.8I           U n- 0 P  X       I  r  .-_ IC       O      -
!          = * U *5i4  in        * on rl                  -  *         *
s o4 V4 -n _ 0 ozo 4 -4 *               'o w H     N   01   -4  _ U     b
A0 3:              IA *   W 0    uw   w    -n o. r-U~~~~~~~~~~~~~~~~- 0%
Uq   w          I Z     F        N      F  U -   0    *4  *    -_  .  1 t
t *       O m  ZU    U   fIc %4 7' K>~~~                 '0  \ t X _s _ H
2  Q  C_ ~ ~ ~ O __ 3 _ _ jc n Z o m~ _  CJ    V   K   ~~~~~~~~~~~~~~ 0 o
'A 55-  



EP 0128 029 BI - : N   s       S  -    .c                              -
^  t.  *         -   a .    U  m                       co m  N N     N   O
-gNo    _               .4   *               = 2  0  1 -  ^  :C ^  W   . *
.V        v v0   sOW   S %                Oo'0   - I ' n-   * =  Il N   * N
' N            C) 1U ' V     -  '. 4  S: '     -   - W            -       =
-  '-  -.        .          CO ::* N  _  V        X       * .Q  mb X    S
'  N  ' t) *  t~  0        2   fi* N  n  N   tW  *^    r  ^       Z      0O
V -   -      *4 :z:,  '  . . -                V-  N  - m   U    -  W  o~ '|
t - N   - 4 ma  O'  Nv .- ua N  ma Z  o  N . .^ .                 .   *. m
N   .  . II  .  Nh4 u       * e O  0         4i  - 5  n    q      -
m A t  ma  -  -  o  0 O~~~ tn             -4 o    ma o        o S ~ ~ ~ ~
~~C                              r- Z  .    go N.  U0  0;   o  o _ N   0'%
*            -O -W tJ    r-4  co    r  *               '0  W ^~~~~
'0 0    r . C) *. - z                co n  a r-4 0-4 N-4 40 la 110 ^   O
H - :; -  _ Yo   Is> '-4- I ~    I  80   U_ = V W4J X. In 56    EP 0 128
029 B1 04 ..      _ _ to~~~~~~~~~~~~  C)   *Z  -    0'    C)N s-r        0
.3       C)0% *   *~a   :J: l>  =  N  _                           ' |-4
'.-4 CO " 0        ^  "              ,4 6  co       N 4         %    ' @ *_
0  -u    ZN8            X '            '-    in         .r 



' 7  4             eV  PI) '           0  '  %D  PI N  -'  l'  '.   * Z  '
q  N    #NI    p.        ' _4   *  *'o-   0 _ 0  -      N  N       -~
- - ~  v  W           U    -     v o4   '     -  4. N        N   U  JJ4 f,
_      'a  ^  0%  _      "p   vr%   *M                     t  *  -
%. *  N  -D:S *  - *                    0   XO*  N  UC)    * N  O   :Z: g
* N n   N             N   * n    .c  C- In   =       5 * 'a   - ,  -    'a
^^   -,     *- ,    -    If wS   N   ' In  S 0   "   =      vN    O N
0O    |     I |   '        I  %  b  sr  - '0  b- _-4 Ln   00  0  '.4
0  9% r- n .  _ v4  _   *  *  D   * 0   *  *  *            - o U - U) 4b 4'
v ,"p (r "p "p IA -n '0 4J- N 0 0 -    U)Z*,,U    =~~~ zE *  in  Ln      0
'.4   '.4       4    -4 '. tn  ID      '.- UIn in *    *        S  - N
U   I        O  O  O *                 '0  U1  0D U)    '.9  0%   '.4  v4
'. O           N      C  e  in 0% "   p  do      I z 0~In Z  I I K-, ~
5k a  :1:~ ~~~> 4.)~~~. (.4 (.4 40 V4 kn 57    EP 0128 029 B1 -~~~~~ w -.
.s~9.  *            tj.~~-t9~    '-. Vn  -4           N M N      '0  X 4
N  N  -4   '  .L *             N :S:  '   *      k *    ZZ       *VX
t       *  . f b  -  Pb C    - 8       l       a,   si 'b0    ' in   0  -
0% uE .          N .'C4    I                 .      V    *       *    = N
9   -4  '4f n o'*N              %?     '  tUtj   * .          * Xco 



'  s   _   *  *%      q  -        - '   ^     *  J * an  e
U   -  - t            an pn    X 3 t :-  '   X*    *  .=Z=   X XO*    *   '
3 '0   * '0  -       N   N  _   ,Q N  .-  _-    0  '0  X  r4 -4 '.0  1  t'
* :N    0~-         0%  NI   Z   *  -A   '  . 0  '0  _ 0% J'       Z  '.0
'.  in   _I   0  9f-I_ in} 3: D-       '  N   N *  *  *  N   N   *  I   . m
*  .  .  3  -4  N  da  .  *  o  _4  Ns -   n   ?: sr   r uq   n  an  ?)   X
0  0  0  CD O        .o    n N .  .   Z     ar    n  00o *
'.0   cn  en         O  0 -4     P'  U"       4 en         a u*       aa t
I_     w           -  Z                  0 N 0 0%     -   *-        ' 0  E'
~ 4               _  U    0    134    - >t~~~~~~~~~~~~~~~~~~~~ %
_ V N   - C., 9- 58    EP 0 128 029 BI -        S              W '
2       C _     -  N    '                . s           N        '   3
4 _t r E                  D V   U                                    *  = *
*          4         '     C   ^ 4.            1 X-   1     *C .   N %
la - a'E      N~    o  -4   *- S~    -      SN    %9q4       S0- A
Po  %O  =e4  *D    m I         C'    :           %  I -0  *        C   ID M
%a  0%   .    U  *      0  -4  N   U  'A             l '   U *    * -r
f        _       --I   * N   *       ^  -.   .  o   4  N  -         4
*        XN  : C       * uo * o      CD   --' o -I    C.- LA     s       0
I  Z,- *      *   N   *  O     N   -A  IA IX      0 



I',    0   I~~fI-  IA O      CD  %O 10     0.         e- .- L) *0   d 0  o
o  r   _  = Ch 4~  C   3        *.    I ' oW     O-V-   ,-4  PI  v. a    0%
-  X -     -  "4 N         .0 o  - U        U   -6.    - - Q
~~~>1 x 'C >1 U "4 U~~ . I s -L 59    EP 0 128 029 Bi -           * '' X
r     -       C)    'a            ' : N   'O  Z         -4   'm         N
10       *       ' =_                 I  0f -C - _4 Ir-            %a~
sn                      fl-     fl  y   *              -  *       N  U  Q
5   *.=   * 4  a         N   N ,      - ^   *O              =      3: - -0
=o . V  _4  tD  Ix  U)  '<   %  *  p-  .4J u-  0   '        * ') in -o
' -   '            ' N   '  3   X - =-I          to             atn  c =
- '  ' 2      *3:  S:    Nco     N%           -      I n   * ' - __  N  w
N    ' N    * I.  C  9-4  =  e-  -    * V -   -   0  N  -        -      -n
' -        -  in      N  O0 %o             =  tr   -N       *  0co  Q  Rr
=                      C  oX  5 o  es _n    co C0  r-O  i    r-  ni n   n
-  U * ~ ~ *       '          N   *  .-                    *U-0 O  -4  N
_~    a n       wr  *   w      i u)  n i  &n     n    0  0n r.. N Z in
P-4  r4   to  M' 



-4     in  e-4   04  --4 r4    %D  in       O  O   O N      '    i     n n
000 inU  i Wm 41    0    N      1- in 1b     *  O  U  0    0%       -  -
- z                 co   4 O  OO an    *    -    r-  i n AC  en         0 0
_u   U          b.,  1- .45 0. rn 60    EP 0128 029 Bi _~  _
inX ab   X     _    U   %C 1J  N  % ~          . X   -I  S   m      N   q
v   .   X   W  =  _4 ^ ~ ~  ~    ~     ~     ~L                CO N     N
~~z-.              IC                           I       %       =  '0
E    '  -     Y -o     st '                  r u            - in_ *
'       - .                                       . N   I      S  I . * Iz
N  a"  -4  kaA  .4i                                         4       -  n
SN S   '  @      * *i:n rsU                 W   Q   N   *0%  0
*       * I           r-   * *kP    I  4- *  0   0%  0   0   ^   0  0%  -
*  r@  .0  ri  .   '~ t-a '.  in   * ' *        *   *  N:  '3     * N
.  t    .   *  N   .J  N  :S   '  __ os  v0    * (.   _                .0
q   .  e;  n  V  in  P) -0   ^          .  5 -       ~     4    ' 0 ---
I-'~~                          ~        ~ S   I   ' 0W'        W n X   vws
-4        0   0%      .-  0_^4 r .   o- 4  o   (4  '0 N  %O   in     in  0
**                 e-  WI f0      0~  CZ  Uc     '.0   i _s  N n    4 X  o
coeq  co en       .S        -C
._ 2 ZN 0  .9 .                o 4.'09 ~~   0  r-4~~~~~~'  -4 o 9 en
0     0 N  e.o4 



* ~ ~ ~ ~ ~             f u64                   >I C4. %n 61    EP 0128 029
B1 Example 6 (a) Production of l-(cyclohexyloxycarbonyloxy)ethyl
7I-amino-3-1[11-(2.dimethylaminoethyl)-lH-tetrazol-
5-yljthiolmethyllceph-3-em-4-carboxylate dihydrochloride To 120 ml of a
dimethylformamide solution containing 8.44 g of
71-amino-3-[t11-(2-dimethylamino- 5
ethyl)-1H-tetrazol-5-yllthiolmethyllceph-3-em-4-carboxylic  acid
dihydrochloride is added 3.34 g of potassium acetate and this solution is
cooled to 0C. With stirring, 10.0 g of 1-iodoethy! cyclohexyl carbonate is
added dropwise to said solution, followed by stirring at 0C for 5 minutes.
The reaction mixture is poured into a mixture of 120 ml of methylene
chloride and 120 ml of 0.1 N-HCI. The aqueous layer is separated and is
adjusted to pH 6.0 with a saturated aqueous sodium bicarbonate solution and
extracted Yo  with methylene chloride. Water is added to the methylene
chloride solution and the aqueous solution is adjusted to pH 2.0 with
4N-HCI. The aqueous layer is separated and remaining methylene chloride is
removed therefrom under reduced pressure. Then, the aqueous solution is
lyophilized to obtain 5.44 g of the title compound. IR (Nujol) cm-': 17.80,
1750, 1670 '5 (b) Production of 1-(cyclohexyloxycarbonyloxy)ethyl
7I-12-(2-aminothioazol-4-yl)acetamidol-3-I[[1-(2-di- methylaminoethyl)-1
H-tetrazol-5-yl Jthiolmethyllceph-3-em-4-carboxylate dihydrochloride. To a
mixture of 30 ml of water and 30 ml of methylene chloride is added 1.8 9 of
the compound obtained in the above (a), to which is added 0.55 g of sodium
bicarbonate with stirring. The organic layer is 20  separated and dried
over anhydrous calcium chloride. After removal of the drying agent by
filtration, is   < added to the filtrate 20 ml of dimethylformamide
solution containing 0.60 g of (2-aminothiazol-4-yl)acetic acid
hydrochloride and 0.62 g of dicyclohexylcarbodiimide, followed by stirring
the mixture at room temperature. The resulting precipitate is removed by
filtration. To the filtrate are added 150 ml of ethyl acetate and 100 ml of
ice-cooled water. The organic layer is separated. washed with water and
saturated 2s aqueous sodium chloride and dried over anhydrous magnesium
sulfate. After removal of the drying agent by filtration, the filtrate is
concentrated to 10 ml under reduced pressure. To the residual solution is
added an anhydrous ethereal hydrogen chloride solution, and the resultant
precipitate is collected by filtration to obtain 0.26 g of white powder.
This product shows the same NMR and IR spectra as those of the )roduct
obtained according to 3o Method A of Example 2-1. Example 7 Production of
1-(cyclohexyloxycarbonyloxy)ethyl
7Il-[2-(2-aminothiazol-4-yl)acetamidoJ-3-[[Il-(2-dimethyl- aminoethyl)-1
H-tetrazol-5-yljthiolmethyljceph-3-em-4-carboxylate dihydrochloride. 35
To a mixture of 15 ml of water and 15 ml of methylene chloride is added 1.2
g of 1-(cyclohexyloxy- carbonyloxy)ethyl
71-amino-3-l1111-(2-dimethylaminoethyl)-1H-tetrazol-5-yljceph-3-em-4-carbox
ylate  di- hydrochloride obtained in Example 6(a). This mixture is stirred
together with 0.30 g of sodium bicarbonate. The organic layer is separated
and dried over anhydrous calcium chloride, followed by removal of the
solvent by distillation under reduced pressure. The residue is dissolved in
15 ml of methylene chloride and 4o cooled to -25PC. To this solution is
added a solution of 0.5 g of 4-chloroacetoacetyl chloride in 2.0 ml of 



methylene chloride. The mixture is stirred at -200C- -150C for 20 minutes
and then 0.76 9 of thiourea and 5 ml of dimethylacetaimide are acied
thereto. The mixture is stirred at room temperature for 3 hours. Water is
added to the reaction mixture and the aqueous layer is separated, adjusted
to pH 6.0 and extracted with methylene chloride. The methylene chloride
solution is admixed with water and adjusted to pH 1.5 with 4s 2N-HCI. The
aqueous layer is separated and remaining methylene chloride is distilled
off under reduced pressure. Then, the aqueous solution is subjected to
column chromatography on Diaion CHP-20P (75-150 p. Mitsubishi Chemical
Industries, Ltd., Japan), elution being carried out with 120 ml of 0.01
N-HCI and then 20% acetonitrile-0.01 N-HCI. The eluate is lyophilized to
obtain 0.37 g of white powder. This product shows the same NMR and IR
spectra as those of the product obatined according to so Method A of
Example 2-1. Example 8 (a) Production of 1-(cyclohexyloxycarbonyloxy)ethyl
7j3-[2-(2-aminothiazol-4-yl)acetamido]-3-aceto-
acetoxymethyl-ceph-3-em-4-carboxylate. tic    In 30 ml of
N,N-dimethylformamide is dissolved 4.76 g of sodium
7P-[2-(2-aminothioazol-4-yIj-
acetoamidol-3-acetoacetoxymethylceph-3-em-4-carboxylate and the solution is
cooled to -50C. With stirring, to the solution is added dropwise 5.0 g of 1
-iodoethyl cyclohexyl carbonate, followed by stirring for further 5
minutes. The reaction mixture is poured into a mixture of 300 ml of ethyl
acetate and 200 ml of ice water and the organic layer is separated. The
aqueous layer is extracted with 200 ml of ethyl acetate. The CO organic
layers are combined and washed with 150 ml each portion of ice water (three
times) and saturated aqueous sodium chloride (three times) and then dried
over anhydrous magnesium sulfate. The solution is then distilled off under
reduced pressure and isopropyl ether is added to the residue. The resultant
white powder is collected by filtration, washed with isopropyl ether and
dried to obtain 3.3 g of the title compound. 65     IR (KBrO cm-': 1780,
1750, 1680 62    EP 0128 029 BI - NMR (DMSO-d6 90 MHz) 6: 1.52. 1.5513H,
each d, J=6Hz), 1.0-2.2(10H, m), 2.10 (3H, s), 3.50(2H. b.s.), 3.60 and
3.85(2H, ABq, J=18Hz), 4.03 and 4.20 (2H, ABq, J=13Hz), 5.01 (H, d, J=5Hz),
5.6-5.8 (H, m), 6.25 (1H, s), 6.6-7.2 (3Ki m), 8.89 (1H, d, J=8Hz) v'  (b)
Production ot 1-(cyclohexyloxycarbonyloxy)ethyl
73-(2-(2-aminothiazol-4-yl)acetoamido-3-([1[-(2-di-
methylaminoethyl)-1H-tetrazol-5-yllthiolmethyllceph-3-em-4-carboxylate
dihydrochloride. To 30 ml of acetone solution containing 2.3 g of the
compound obtained in the above (a) is added 10 ml of an aqueous solution
containing 0.8 g of sodium bicarboante and 0.9 g of
1-(2-dimethylaminoethyl)-5- mercapto-lH-tetrazole. The mixture is heated at
400C for 1 hour with stirring. The reaction mixture is 10  poured into a
mixture of 150 ml of ethyl acetate and 50 ml of ice water and the organic
layer is separated. washed with ice water and then with saturated aqueous
sodium chloride. This is then dried over anhydrous magnesium sulfate and
thereafter the solvent is distilled off under reduced pressure. The residue
is dissolved in 20 ml of 0.1 N-HCI and subjected to column chromatography
on Diaion CHP-20P (75-150 p, Mitsubishi Chemical Industries, Ltd., Japan),
elution being carried out with 0.01 N-HCI arnd ft-en with 20% '5
acetonitrile-0.O1N-HCI. The eluate is lyophilized to obtain 0.04 g of white
powder which is the title compoud. This product shows the same NMR and IR
spectra as those of the product obtained according to Method A of Example
2-1. 20                                     Formulation of Example 1 



1 -lCyclohexyloxycarbonyloxy)ethyl
70-[2-(2-aminothiazol-4-yl)acetamidol-3-1111-(2-dimethylamino- >
ethyl)-1H-tetrazol-5-yllthiolmethyliceph-3-em-4-carboxylate dihydrochloride
(382.8 g; 250 g in terms of the non-ester, i.e. compound [ill) as obtained
in Example 2-1 is evenly admixed with 70.5 g of hydroxypropyl- cellulose
and 70.5 g of carboxymethylcellulose and the mixture is distributed in
261.9 mg portions (125 mg 25  in terms of the non-ester) into capsules in
the conventional manner. Formulation of Example 2
1-(Cyclohexyloxycarbonyloxylethyl
7P-[2-(2-aminothiazol-4-yl)acetamido]-3-[[[ 1-(2-dimethylamir o- ethyl)- 1
H-tetrazol-5-yllthiolmethyljceph-3-em-4-carboxylate dihydrochloride (382.8
g; 250 g in terms of the 30  non-ester, i.e. compound [Il|) as obtained in
Example 2-1 is evenly admixed with 70 g of starch and 6 g of
hydroxypropylcellulose and the mixture is tableted in the conventional
manner to provide 229.4 mg tablets (125 mg in terms of the non-ester).
Experimental Example 35     The compounds of Example 1-1, 1-5, 1-6, 2-1,
2-10, 2-11, 2-12, 2-13, 5-2, 5-7 and, as a control compound, the
1-(ethoxycarbonyloxy)ethyl ester of compound [ill, i.e.
1-(ethoxycarbonyloxy)ethyl 70[2-(2-amino- thiazol - 4 - yl)acetamidol - 3 -
[(11 - (2 - dimethylaminoethyl) - 1 H - tetrazol - 5 - yljthiolmethyliceph
- 3 - em - 4 - carboxylate (hereinafter referred to as compound A) are
administered orally to mice, each compound to one animal, in the dose of
100 mg/kg (in terms of non-ester form thereof, i.e. compound [111). At
0.25,0.5, 1.0 40 and 2.0 hours after administration the concentration of
compound [IlIl in plasma of the mouse is measured by the cup method using
Proteus mirabilis Eb 313 as the test organism and the area under plasma
Y..> concentration-time curve from zero to 2 hours 1AUC) is calculated.
Control test 45     The compound [ill was subcutaneously applied and AUC
was calculated in the same manner as above. The bioavailability defined in
the following formula is shown in the Table 7. AUC (oral administration)
Bioavailability (/) =                                   -x 100 so
AUC (subcutaneous administration) 55 60 65 63    EP 0 128 029 Bi 04~  N
jV~  0%  '   W   N   in  0   ~  in   0% >< .4          .   .   .   .   .
.   .   .   .  0.4      ?.<  in  gfl -in  r .   - _    _   rn  0   M    M
O 04       f%   0   VD   -  Il   0 CT 0% 0a s      0%     N :> >  r   n  .
eq  n   n .,    k    fn   n r           r .4 0~~~~~~~~~~ ~e 6<   w-  q
0    m   q   %n   -             - W N  e C __O   _%                _4 O N O
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.4  1    *   *   *   *   *   *   .   ** .0~~~~~~~~~~~~~~~~~~~ 0x

. 4)          a _                                       . *     *e4
'0   M N   0          q   a-  N              0 .   N _-i4   '*0   %  W   0w
N   %  f1  N   0h   _    0             04 64~~~~~~~~~~~~~~~~~~~~~~4    EP 0
128 029 RI Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE
s 1. A compound of the formula: 5 NH 2  i-:1-                ~~~S
N-N wherein  CH 2CONH                        i to
N  I     H 2S2 C-O-CH-0-C-OR   CH           CH3 O    R1      wherein R, is
a hydrogen atom or a C1-C3 alkyl group; R2 is an unsubstituted or C,-C3
alkyl-substituted alicylic alkyl group of 3 to 12 carbon atoms or a C3-C6
alicyclic alkyl-substituted C,-C3 alkyl group, or a pharmaceutically
accceptable salt thereof. 2. A compound according to Claim 1, wherein R2 is
cyclopentyl, cyclohexyl, 2-methylcyclohexyl, 3- 20 methylcyclohexyl,
cycloheptyl, cyclododecyl or 5-methyl-2-(1-methylethyl)cyclohexyl. 3. A
compound according to Claim 1, wherein the pharmaceutically acceptable salt
is hydrochloride. 4. A compound according to Claim 1, the compound of the
formula being cyclohexyloxycarbonyloxy- \J     methyl 7  - [2 - (2 -
aminothiazol - 4 - yl)acetamidol - 3 - [(lI - (2 - dimethylaminoethyl) - 1H
- tetrazol - 5 - yllthiolmethyliceph - 3 - em - 4 - carboxylate. 25    5. A
compound according to Claim 1, the compound of the formula being
cyclododecyloxycarbonyl- oxymethyl 71 - 12 - (2 - aminothiazol - 4 -
yl)acetamidol - 3 - [[[1 - (2 - dimethylaminoethyl) - 1H- tetrazol - 5 -
ylJthiojmethyllceph - 3 - em - 4 - carboxylate. 6. A compound according to
Claim 1, the compound of the formula being 5 - methyl - 2 - (1 - methyl-
ethyl)cyclohexyloxycarbonyloxymethyl 7,B - 12 - 2 - aminothiazol - 4 -
yl)acetamido] - 3 - 1111 - (2 - 30 dimethylaminoethyl) - 1H - tetrazol - 5
- ylithiolmethyllceph - 3 - em - 4 - carboxylate. 7. A compound according
to Claim 1, the compound of the formula being 1 - (cyclohexyloxycarbonyl-
oxy)ethyl 73 - 12 - (2 - aminothiazol - 4 - yl)acetamidol - 3 - ![II - (2 -
dimethylaminoethyll - 1H - tetrazol - 5 - ylithiolmethyliceph - 3 - em - 4
- carboxylate. 8. A compound according to Claim 1, the compound of the
formula being 1 - (3 - methylcyclohexyl- 35 oxycarbonyloxy)ethyl 713 - [2 -
(2 - aminothiazol - 4 - yl)acetamidol - 3 - [|[1 - (2 - dimethylamino-
ethyll - 1 H - tetrazol - 5 - yllthiolmethyljceph - 3 - em - 4 -
carboxylate. 9. A compound according to Claim 1, the compound of the
formula being 1 -(2 - methylcyclohexyl- oxycarbonyloxy)ethyl 713 - [2 - (2
- aminothiazol - 4 - yl)acetamidol - 3 - [[[I - (2 - dimethylamino- ethyll
- 1H - tetrazol - 5 - yllthiojmethyljceph - 3 - em - 4 - carboxylate. ,0
10. A compound according to Claim 1, the compound of the formula being 1 -
(cyclohexyloxycarbonyl- oxy)propyl 71 - 12 - (2 - aminothiazol - 4 -
yl)acetamido] - 3 - [[[l - (2 - dimethylaminoethyll - 1H - tetrazol - 5 -
yllthiojmethyliceph - 3 - em - 4 - carboxylate. 



11. A compound accordin" to Claim 1, the compound of the formula being
1-(cyclohexyloxy- carbonyloxy)butyl 70 - [2 - (2 - aminothiazol - 4 -
yllacetamidol - 3 - [1[1 - (2 - dimethylaminoethyl) - 4  1 H - tetrazol - 5
- yl)thiolmethyliceph - 1 - (cyclohexyloxycarbonyloxy)butyl 3 - em - 4 -
carboxylate. 12. A compound according to Claim 1, the compound of the
formula being 1 - (cyclohexyloxycarbonyl- oxy)propyl 71 - 12 - (2 -
aminothiazol - 4 - yl)acetamidoJ - 3 - [[[1 - (2 - dimethylaminoethyll - 1H
- tetrazol - 5 - yilthiolmethyllceph - 3 - em - 4 - carboxylate. 13. A
compound according to Claim 1. the compound of the formula being 1 - ((cis)
- 2 - methylcyclo- so  hexyloxycarbonyloxy)ethyl 7B -12 - (2 - aminothiazol
-4 - yl)acetamido) -3 - 1111 - (2 - dimethylamino- ethyl) - 1H - tetrazol -
5 - yllthio)methyliceph - 3 - em - 4 - carboxylate. 14. A compound
according to Claim 1, the compound of the formula being 1 - ((trans) - 2 -
methyl- cyclohexyloxycarbonyloxy)ethyl 73 -12 -(2 - aminothiazol - 4 -
yl)acetamido] - 3 - 1[11 - (2 - dimethyl- aminoethyll - 1H - tetrazot - 5 -
yllthiolmethyliceph - 3 - em - 4 - carboxylate. ss     15. A process for
producing a compound or salt as claimed in Claim 1 which process comprises
(1) reacting a compound of the formula: NH 2--  60                     N
-'-   CH2CONHT   - '                     N-N N~r; CH2SAIN COOH
CH2CH2N .H3 3 65    or its salt, with a compound of the formula:
11111 11111 Ii lIll C   L  M  S* HO-CH-0--C-OR2 R.     0 wherein R. and R2
are as defined in Claim 1, or a reactive derivative thereof; or (2)
reacting a compound of the formula: 10                   Nh              S
N   N 2                  CH2S XC-O-Ci-O-i-ORH 23 O
21       H3 wherein R1 and R2 are as defined in Claim 1, with
2-(2-aminothiazol-4-yl)acetic acid or a reo five derivative 20 thereof; or
(3) reacting a compound of the formula: 0 0 s       0  RH NH2C2 30
1                               3~~~~~~~~~~~~~~~~~~~ wherein Visa halogen
and R. and R2 are as defined in Claim 1, with thiourea; or (4) reacting a
compound of the formula: Y-CH COCH CO1CONI 35 CH 2 S      N-- C 0-C-0
C-0-CH--CH 0    R  0~I            2    2   C 30
3~~~~~~~~~  wherein W is acetoxy. acetoacetoxy, a halogen or carbamoyloxy
and R1 and R2 are as defined in claim 1, 



with 1 -{2-d methylaminoethyl)-5-mercapto-1 H-tetrazole. 16. A process
according to Claim 15 which comprises reacting a coipound of the formula s5
HN   N       S 2     'I'If N iL..CH2CONH         .T-( C- 55
W 1-0-H-O-C-OR ni    0 l  60           ,
0 wherein W' is acetoxy or acetoacetoxy and R1 and R2 are as defined in
claim 1, with 1-(2-dimethylamino- w-ethyl)-5-mercapto-l H-tetrazole. 17. A
pharmaceutical composition comprising a compound or pharmaceutically
acceptable salt as *       ~~claimed in any one of claims I to 14 as an
active ingredient in association with a pharmaceutically ss acceptable
diluent. 66    EP 0 128 029  t1                 I 1111111 111111 1111 1111
11111 C  L  M  S* Claims for the Contracting State: AT 1. A process for
producing a compound of the formula: NH       S 2o    Ni  lCH2CONH
H      iS 10                                        2~~~~~
N'H g-0-CH--C  -OR  CH2CH2N< CH3 0  R  0CR 15 wherein R1 is a hydrogen atom
or an alkyl group of 1 to 3 carbon atoms; R2 is an unsubstituted or C,-C,
alkyl-substituted alicyclic alkyl group of 3 to 12 carbon atoms or a C3-C6
alicyclic alkyl-substituted Cla3 alkyl group, or a pharmaceutically
acceptable salt thereof, which process comprises reacting a compound of the
formula: 20           NH2   ySt  )                     N -  |   CH 2CONH
NUN 25                                                   I~~~~~~~~~~  25
I^     >                       -"CHN, COON           CH2CH2N < 3 or its
salts, with a compound of the formula: 30 HO-CH--O-C-OR2 R      O wherein
R. and R2 are as defined herein, or a reactive derivative thereof. 2. A
process for preparing a compound of formula (I) as defined in Claim 1 or a
pharmaceutically acceptable salt thereof, which process comprises reacting
a compound of the formula: 40                  NH 2   F     o     SN-N
C-0-CH-O-C-OR                       CH 3 II    I         2       CH CH N,- 



4s                                 0    R0     0                       CH
wherein R, and R2 are as defined in Claim 1, with
2-(2-aminothiazol-4-yl)acetic acid or a reactive derivative thereof. so
3. A process for preparing a compound of formula (I) as defined in claim 1
or a pharmaceutically acceptable salt thereof, which process comprises
reacting a compound of the formula: S                   N- N Y-CH2COCH CONH
l I C-O-CH-O-C-OR 2        1          CHR3 0          0           C H2
C 60
~~~~~~~~~~~~~~~~~~~~3 where Y is a halogen and RI and R2 are as defined in
Claim 1, with thiourea. 4. A process for preparing a compound of formula
(I) as defined in Claim 1 or a pharamceutically 6s acceptable salt thereof,
which process comprises reacting a compound of the formula: 67    EP  0128
029 B1               *         C N  )    CH2CONH 5
N1        CH2 W C-O-CH-O-C-OR 11   I      1    2 0    R     0 o1 wherein W
is acetoxy, acetoacetoxy, a halogen or carbamoyloxy and R1 and R2 are as
defined in Claim 1, with 1-(2-dimethylamiuioethyl)-5-mercapto-lH-tetrazoi,.
5. A process according to any one of Claims 1 to 4, wherein R2 is
cyclopentyl, cyclohexyl. 2-methyl- i  cyclohexyl, 3-methylcyclohexyl,
cyclohepty, cyclododecyl or 5-methyl-2-(1-methylethyl)cyclohexyl. 6. A
process according to any one of the preceding Claims, wherein the
pharmaceutically acceptable salt is hydrochloride. 7. A process according
to any one of Claims 1 to 4 and 6 wherein the compound is cyclohexyloxy-
carbonyloxymethyl 7f - 12 - (2 - aminothiazol - 4 - yl)acetamido) - 3 - [I1
- (2 - dimethylaminoethyl) - 20  1H - tetrazol - 5 - yllthio]methyliceph -
3 - em - 4 - carboxylate. 8. A process according to any one of Claims 1 to
4 and 6 wherein the compound is cyclododecyloxy\ carbonyloxymethyl 7  - 12
- (2 - aminothiazol - 4 - yl)acetamidol - 3 -1[[1 - (2 -
dimethylaminoethyl) - 1H - tetrazol - 5 - yllthiolmethyliceph - 3 - em - 4
- carboxylate. 9. A process according to any one of Claims 1 to 4 and 6
wherein the compound is 5 - methyl - 2 - (1 - 2s
methylethyl)cyclohexyloxycarbonyloxymethyl 713 - [2 - (2 - amii ithiazol -
4 - yl)acetamidol - 3 - [1[1 - (2 - dimethylaminoethyll - 1H - tetrazol - 5
- yljthiolmethyliceph - 3 - em - 4 - carboxylate. 10. A process according
to any one of Claims 1 to 4 and 6 wherein the compound is I -
(cyclohexyloxycarbonyloxy)ethyl 71 - 12 - (2 - aminothiazol - 4 -
yl)acetamidol - 3 - [111 - (2 - dimethyl- aminoethyll - 1H - tetrazol - 5 -
ylIthiolmethyljceph - 3 - em - 4 - carboxylate. 30    . 11. A process
according to any one of the Claims 1 to 4 and 5 wherein the compound is 1 -
(3 - methyl- cycloxyhexyloxycarbonyloxy)ethyl 71 - (2 - (2 - aminothiazol -
4 - yl)acetamidol - 3 - [[[1 - (2 - dimethylaminoethyll - lt - tetrazol - 5
- yllthiolmethyllceph - 3 - em - 4 - carboxylate. 12. A process according
to any one of Claims 1 to 4 and 6 wherein the compound is 1 - (2 - methyl-
cyclohexyloxycarbonyloxy)ethyl 753 - 12 -12 - aminothiazol - 4 -
yl)acetamidol - 3 - [111 - (2 - dimethyl- 



35 aminoethylt) - 1H - tetrazol - 5 - yllthiolmethyliceph - 3 - em - 4 -
carboxylate. 13. A process according to any one of Claims 1 to 4 and 6
wherein the compound is I - (cyclohexyloxy- carbonyloxy)propyl 71 - 12 - (2
- amino - thiazol - 4 - yl)acetamidol - 3 - 1[[I - (2 - dimethylamino-
ethytl) - 1H - tetrazol - 5 - yljthiolmethyliceph - 3 - em - 4 -
carboxylate. 14. A process according to any one of Claims 1 to 4 and 6
wherein the compound is 1 - (cyclohexyloxy- .40 carbonyloxy)butyl 71 - [2 -
(2 - aminothiazol - 4 - yl)acetamidol - 3 - [1ll - (2 - dimethylaminoethyll
1H - tetrazol - 5 - yllthiolmethyliceph - 3 - em - 4 - carboxylate. 15. A
process accordir, to any one of Claims 1 to 4 and 6 wherein the compound is
1 - (cyclopentyl- oxycarbonyloxy)propyl 713 -[2 - (2 - aminothiazol - 4 -
yl)acetamidol - 3 - [1l1 - (2 - dimethylamino- ethyl) - IH - tetrazol - 5 -
yijthiojmethylJceph - 3 - em - 4 - carboxylate. 45     16. A process
according to any one of Claims 1 to 4 and 6 wherein the compound is 1 -
((cis) - 2 - methylcyclohexyloxycarbonyloxy)ethyl 71 - [2 - (2 -
aminothiazol - 4 - yl)acetamidol - 3 - [((1 - (2 - dimethylaminoethyll - 1H
- tetrazol - 5 - yllthiolmethyliceph - 3 - em - 4 - carboxylate. 17. A
process according to any one of Claims 1 to 4 and 6 wherein the compound is
1 - ((trans) - 2 - methylcyclohexyloxycarbonyloxy)ethyl 71 - [2 - (2 -
aminothiazol - 4 - yl)acetamido} - 3- [[11 - (2 - so  dimethylaminoethyll -
1H - tetrazol - 5 - yljthiolmethyliceph - 3 - em - 4 - carboxylate.
Patentanspriche fur die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE 1.
Verbindung der Formel s5 NH2  S) N- 1    CH2CONH                       2
. -O-CH-O-C-OR2 CH CH N-,"-3 68    EP  0 128 029  BI            1
L .JM   S   * in der R. ein Wasserstoffatom oder C,-C3-Alkylrest und R2
einen unsubstituierten oder C1-C3-alkyl- substituierten alicyclischen
A!kylrest mit 3 bis 12 Kohlenstoffatomen oder einen durch einen
alicyclischen C,,6-Alkylrest substituierten C,-C3-Alkylrest bedeuten, oder
ein pharmazeutisch annehmbares Salz davon. 2. Verbindung nach Anspruch 1,
worin R2 eine Cyclopentyl-. Cyclohexyl-, 2-Methylcyclohexyl-, 3- 5
Alethylcyclohexyl-.  Cycloheptyl-,  Cyclododecyl-  oder
5-Methyl-2-(1-methylethyl)-cyclohexylgruppe bedeutet. 3. Verbindung nach
Anspruch 1, worin das pharmazeutisch annehmbare das Hydroch!orid ist. 4.
Verbindung nach Anspruch 1, wobei die Verbindung der Formel
Cyclohexyloxycarbonyloxymethyl - 73 -12 - (2 - aminothiazol - 4 - yl) -
acptamidol - 3 - [[i -(2  dimethylaminoethyl) - IH - tetrazol - 5 - 10 Y1 -
thio) - methyll - ceph - 3 - em  - 4 - carboxylat ist. 5. Verbindung nach
Anspruch 1, wobei die Verbindung der Formel Cyclododecyloxycarbonyloxy-
methyl - 7  - (2 - (2 - aminothiazol - 4 - yl) - acetamidol - 3 - 1111  (2
- dimethylaminoethyl) - IH - tetrazol - 5 - yil - thiol - methyl] - ceph -
3 - em  - 4 - carboxylat ist. 6. Verbindung nach Anspruch 1. wobei die
Verbindung der Formae 5 - Methyl - 2  !- mmtvlethyI' - '5
cyclohexyloxyc3rbonyioxymethyl - 7  - 12 - (2 - aminothiazol - 4 - yl) -
acetamidol - 3 - 1'il - (2 - dimethylaminoethyl) - 1H - tetrazol - 5 - yll
- thio| - methyll - ceph - 3 - em  - 4 - carboxylat ist. 7. Verbindung nach
Anspruch 1, wobei die Verbindung der Formel 1 - (Cyclohexyloxycarbonyloxy)
- ethyl - 713 - 12 - (2 - aminothiazol - 4 - yl) - acetamidol - 3 - 1111 -
12 - dimethylaminoethyl) - 1H - tetrazol - 5 - yll - thiol - methyl| - ceph
- 3 - em  - 4 - carboxylat ist. 20     8. Verbindung nach Anspruch 1, wobei
die Verbindung der Formel 1 - (3 - Methylcyclohexyl- 



.../   carbonyloxy) - ethyl - 7  - (2 - (2 - aminothiazol - 4 - yl -
acetamidol - 3 - ([1I - (2 - dimethylamino- ethyl) - 1H - tetrazol - 5 -
yll - thiol - methyll - ceph - 3 - em - 4 - carboxylat ist. 9. Verbindung
nach Anspruch 1, wobei die Verbindung der Formel 1 - (2 -
Methylcyclohexyloxy- carbonyloxy) - ethyl  7, -12 -12 - aminothiazol - 4 -
yl) - acetamidol - 3 - 1[ll - (2 - dimethylamino- 25  ethyl) - 1 H -
tetrazol - 5 - yll - thioa  - methyll - ceph - 3  em - 4 - carboxylat ist.
10. Verbindung nach Anspruch 1, wobei die Verbindung der Formel I -
(Cyclohexyloxycarbonyloxy) - propyl - 7  - [2 - (2 - aminothiazol - 4 - yl)
- acetamidoJ - 3 - [i1l - (2 - dimethylaminoethyl) - 1H - tetrazol - 5 -
yll - thiol - methyll - ceph - 3 - em  - 4 - carboxylat ist. 11 Verbindung
nach Anspruch 1, wobei die Verbindung der Formel 1 -
(Cyclohexylcarbonyloxy) - 30  butyl - 7  - 12 - (2 - aminothiazol - 4 - yl)
- acetamidol - 3 - ([HI - (2 - dimethylaminoethyl) - 1H - tetrazol - 5 -
yl| - thiol - methyl) - ceph - 3 - em  - 4 - carboxylat ist. 12. Verbindung
nach Anspruch 1. wobei die Verbindung der Formel 1 -
(Cyclopentyloxycarbonyloxy) - propyl  7  - [2 - (2 - aminothiazol - 4 - yl)
- acetamidol - 3 - 1-11  (2 - dimethylaminoethyl) - 1H - tetrazol - 5 - Ofi
- thioJ - methyll - ceph - 3 - em - 4 - carboxylat ist. 35     13.
Verbindung nach Anspruch 1, wobei die Verbindung der Formel 1 - (cis) - 2 -
Methylcyclohexyl- oxycarbonyloxy) - ethyl - 713 - (2 - (2 - aminothiazol -
4 - yl) - acetamidol - 3 - [l(1 - (2 - dimethyl- aminoethytl - 1  -
tetrazol - 5 - yll - thiol - methyll - ceph - 3 - em - 4 - carboxylat ist.
14. Verbindung nach Anspruch 1, wobei die Verbindung der Formel 1 - (trans
- 2 - Methylcyctohexyl- oxycarbonyloxy) - ethyl - 71  - 12 - (2 -
aminothiazol - 4 - yl) - acetamidol - 3 - [11l - (2 - dimethyl- 40
aminoethyl) - 1H  tetuazol - 5 - yl] - thiol - methyll - ceph - 3 - em - 4
- carboxylat ist. 15. Verfahren zur Herstellung einer Verbindung oder eines
Salzes gemri  Anspruch 1, wobei (1) eine Verbindung der Formei 45
NH2    N            CH CONH                            N-N
2~~~~~~~~~~~~~~~~~~~ NF r; CH25A,,N 50
~~~~~~~~~~~~~COOH  q  CH    N.-"CH3 R.~~~~~~~2 2OC 3 R,  0 .worin R, und R2
wie in Anspruch 1 definiert sind, oder einem reaktior.sfihigen Derivat
davon umgesetzt 60 wird oder (2) eine Verbindung der Formel 65 69    EP
0128 029 BI                     *         c   .   S NH2            S
N 5                       7iii-CH-0j0RC 7-o-cl H-O-j-OR2        CH C3CH N 0
R 0                     22CH3 worin RI und R2 wie in Anspruch 1 de'iniert
sind, mit 2-(2-Aminothiazol-4-yt)-essigsaure odar einem JO reaktionsfahigen
Derivat hiervon umgetsetzt wird oder (3) eine Verbindung der Formel S
N-N Y-CH2COCH2CONH         F<                              1J o N    CH 2-
2S                 N  C-O-CH-O-C-OR2         |           CH3 



0    R      o O        CH2CH2NN 3 20 worin Y ain Halogenatom bedeutet sowie
R, und R2 wie in Anspruch 1 definiert sind, mit Thioharnstoff umgesetzt
wird oder (4) eine Verbindung der Formel
\ 25                          N 5-I   CH2CONH N         CH2W C-0-CB-0-C-OR
11   I     11    2 30
0    R      0 worin W eine Acetoxy;, Acetoacetoxy- oder. Carbamoyloxy-
gruppe oder ein Halogenatom bedeutet sowie R, und R2 wie in Anspruch 1
definiert sind, mit 1-(2-Dimethylaminoethyl-5-mercapto-1H-tetrazol
umgesetzt wird. 3.5   16. Verfahren nach Anspruch 15, wobei eine Verbindung
der Formel H2N Y)                       ~~~~~~~S s~~~~~~~~~~~~~~ NiL..CH
CONH-.~J1                          H 40
NC 0 0 R1    0 worin W' eine Acetoxy- oder Acetoacetoxygruppe bedeutet
sowie R, und R2 wie in Anspruch 1 definiert sind, mit 1 - (2 -
Dimethylaminoethyl) - 5 - mercapto - 1H - tetrazol umgesetzt wird. 17.
Pharmazeutische Zusammensetzung, enthaltend eine Verbindung oder ein
pharmazeutisch annehmbares Salz gemif& einem der Anspruche 1 bis 14 als
Wirkstoff in Verbindung mit einem so pharmazeutisch annehmbaren
Verdunnungsmittel. Patentansprfiche fur don Vertragsstaat: AT 1. Verfahren
zur Herstellung einer Verbindung der Formel 55 N        CH2CONH   J15K?
HU 0  N~H  -0-CH-0 -OR2 CH2CHR NCH3  1           2    23 C 0       0
C3 6s worin R, ein Wasserstoffatom oder einen Alkylrest mit I bis ?
Kohlenstoffatomen und R2 einen 70    EP  0 128 029  Bi              !    J
m   unsubstituierten oder C,-C3alkylsubstituierten alicyclischen Alkylrest
mit 3 bis 12 Kohleristoffatomen oder einen durch einen alicyclischen
C3-6-Alkylrest substituierten C,-C3-Alkylrest bedeuten, oder eines
pharmazeutisch annehmbaren Salzes davon, wobei eine Verbindung der Formel 5
N 2 N    S N ~IL~~ CH CONHI -S-                          N-N 2 N C CH2SA.,N
10                              ~~~~~~~~~~0                1          C
COOH            CH 2CH2N    H 3 



CH3 oder ihr Salz mit einer Verbindung der Formel HO-CHt-O--C-R2 R.     0
20 worin R und R2 wie vorstehend definiert sind, oder einem
reaktionsfahigen Derivat davon umgesetzt wird 2. Verfahren zur Herstellung
einer Verbindung der Formel (1) nach Anspruch 1 oder eines pharmazeutisch
annehmbaren Salzes davon, wobei eine Verbindung der Formel 0  N'' 25
H 2 FF  ~~~~~~~~CH 2 S   N-N 30                                  lC- O  |
R-0-4j-OR2       CH2CH2         3 o      o~~~~ CHCHN             3o worin
R. und R2 wie in Anspruch 1 definiert sind, mit
2-(2-Aminothiazol-4-yl)-essigsaure oder einem reaktionsfahigen Derivat
davon umgesetzt wird. 35     3. Verfahren zur Herstellung einer Verbindung
der Formel (t) gemab  Anspruch 1 oder eines pharmazeutisch annehmbaren
Salzes davon, wobei eine Verbindung der Formel Y-CH2COCH2CONH
CJN    N 40                                                    CH
C-O-CH-O-C-OR           |           CH I1I         ii   2      CH HN
3 0           0           CH2CH2N 3 worin Y ein Halogenatom bedeutet sowie
R. und R2 wie in Anspruch 1 definiert sind, mit Thioharnstoff umgesetzm
wird. 4. Verfahren zur Herstellung einer Verbindung der Formel (1) gemaB
Anspruch I oder eines pharmazeutisch annehmbaren Salzes davon, wobei eine
Verbindung der Formel 50 ss
N. ,> CH2W 55    ~ ~ ~ ~ ~  ~ ~ ~ ~ ~ ~                  0 CH -0-
C-O,-CH-O--C-OR2 0    R.s   0 60 worin W eine Acetoxy-, Acetoacetoxy- oder
Carbamoyloxy- gruppe oder ein Halogenatom bedeutet sowie R. und R2 wie in
Anspruch I definiert sind, mit 1 - (2 - Dimethylaminoethyl) - 5 - mercapto
- 1H - tetrazol umgesetzt wird. 5. Verfahren nach einem der Anspruiche 1
bis 4, worin R2 eine Cyclopentyl-, Cyclohexyl, 2-Methylcyclo- hexyl-,
3-Methylcyclohexyl-, Cycloheptyl-, Cyclododecyl- oder
5-Methyl-2-(1-methylethyl)-cyclohexyl- 65 gruppe bedeutet. 71    EP  0128
029 B1                    c  L  M  S 6. Verfahren nach einem der
vorstehenden Anspruche. worin das pharmazeutisch annehbare Salz das
Hydrochlorid ist. 7. Verfahren nach einem der Anspruche 1 bis 4 und 6,
worin die Verbindung Cyclohexyloxycarbonyl- oxyrnethyl - 7  - 12 - (2 -
aminothiazol - 4 - yl)-acetamido] - 3 - [111 - (2 - dimethylaminoethyl) -
IH - 5 tetrazol - 5 - yll - thiol - methyl| - ceph - 3 - em - 4 -
carboxylat ist. 8. Verfahren nach einem der Anspruche 1 bis 4 und 6, worin
die Verbindung Cyclododecylcxycarbonyl- oxymethyl - 713 -12 - (2 -
aminothiazol - 4 - ylIacetamidoj - 3 - [1ll - (2 - dimethylaminoethyl) -1H
- 



tetrazol - 5 - yll - thiol - methyl| - ceph - 3 - em - 4 - carboxylat ist.
9. Verfahren nach einem der Anspruche 1 bis 4 und 6, worin die Verbindung 5
- Methyl - 2 - 1- 10 methylethyl) - cyclohexyloxycarbonyloxymethyl - 70 -
(2 - (2 - aminothiazol - 4 - yllacetamidol - 3 - (111 - (2 -
dimethylaminoethyl) - IH - tetrazol - 5  yll - thiol - methyli - ceph - 3 -
em - 4 - carboxylat 1st. 10. Verfahren nach einem der Anspruche 1 bis 4 und
6, worin die Verbindung 1 - 4Cyclohexyloxy- carbonyloxy) - ethyl - 7f - [2
- (2 - aminothiazol - 4 - yliacetamidol - 3 - [III - (2 - dimethylamino- 75
ethyl) - 1H - tetrazol - 5 - yll - thiol - methyll - ceph - 3 - em - 4 -
carboxylat ist. 11. Verfahren nach einem der Anspruche 1 bis 4 und 6, worin
die Verbindung 1 - (3 - Methylcyclo- hexyloxycarbonyloxy) - ethyl - 7(3 -
[2 - (2 - aminothiazol - 4 - yljacetamidoJ - 3 - [[I[ - (2 - dimethyl-
aminoethyl) - 1 H - tetrazol - 5 - yll - thiol - methyl] - ceph - i - em -
4 - carboxylat ist. 12. Verfahren nach einem der Anspruche 1 bis 4 und 6,
worin die Verbindung 1 - (2 - Methylcyclo- 20 hexyloxycarbonyloxy) - ethyl
- 7( - [2 - (2  aminothiazol - 4 - yllacetamidol - 3 - [[lI - 2 - dimethyl-
aminoethyl) - 1H - tetrazol - 5 - yll - thiol - methyll - ceph - 3 - em - 4
- carboxylat ist. 13. Verfahren nach einem der Anspruche 1 bis 4 und 6,
worin die Verbindung 1 - (Cyclohexyloxy- carbonyloxy) - propyl - 7( - [2 -
(2 - aminothiazol - 4 - yliacetamidol - 3 - [Il - (2 - dimethylamino-
ethyl) - 1H - tetrazol - 5 - yll - thiol - methyll - ceph - 3 - em - 4 -
carboxylat ist. 25     14. Verfahren nach einem der Anspruche 1 bis 4 und
6. worin die Verbindung 1 - (Cyclohexyloxy- carbonyloxy) - butyl - 713 - [2
- (2 - aminothiazol - 4 - yljacetamidol - 3 - [I[l - (2 - dimethylamino-
ethyl) - 1H - tetrazol - 5 - yll - thiol - methyl) - ceph - 3 - em - 4 -
carboxylat ist. 15. Verfahren nach einem der Anspruche 1 bis 4 und 6, worin
die Verbindung 1 - (Cyclopentyloxy- carbonyloxy) - propyl - 7(3 - 12 - (2 -
aminothiazol - 4 - yllacetamidol - 3 - f([I - (2 - dimethylamino- 30 ethyl)
- 1H - tetrazol - 5 - yl} - thiol - methyll - ceph - 3 - em - 4 -
carboxylat ist. 16. Verfahren nach einem der Anspruche 1 bis 4 und 6, worin
die Verbindung 1 - (cis - 2 - Methyl- cyclohexyloxycarbonyloxy) - ethyl -
7j3 - 12 - (2  aminothiazol - 4 - yljacetamidol - 3 - [[[1 -(2 - di-
methylaminoethyl) - 1H - tetrazol - 5 - yll - thiol - methyll - ceph - 3 -
em - 4 - carboxylat ist. 17. Verfahren nach einem der Anspruche I bis 4 und
6, worin die Verbindung 1 - (trans - 2 - Methyl- 35
cyclohexyloxycarbonyloxy) - ethyl - 7  - 12 - (2 - aminothiazol - 4 -
yllacetamidol - 3 - Mil - (2  di- methylaminoethyl) - 1H - tetrazol - 5 -
yll - thiol - methyll - ceph - 3 - em - 4 - carboxylat ist. Revendications
pour les Etats contractants: BE CH DE FR GB IT Li LU NL SE 40     1.
Compos6 de formule N2    IILN      CH2 CONH uC-O-CH-O-Cl-OR2 CH 2CH N-C 3
500    '        so                                              0
0                   C3 dans laquelle RI est un atome d'hydrogene ou un
groupe alkyle en CI-C3; R2 est un radical alkyle alicyclique ayant de 3 a
12 atomes de carbone. non substitue ou substitu6 par un ou des group(s)
alkyle en C1-C3, ou un radical alkyle en C,-C3 substitu6 par un ou des
groupe(s) alkyle alicyclique(s) en C3-C6, ou ss sel pharmaceutiquement
acceptable de celui-ci. 2. Compos6 selon la revendication 1, dans lequel R2
est un radical cyclopentyle, cyclohexyle, 2-m6thyl- cyclohexyle,
3-methylcyclohexyle, cycloheptyle. cyclodod6cyle ou
5-methyl-2-(1-m6thyl6thyl)cyclohexyle. 3. Compos6 selon la revendication 1,
dans lequel le sel pharmaceuti4uement acceptable est le chlor- hydrate. 60
4. Compos6 selon la revendication 1, le compos6 correspondant a la formule
6tant le 7  -[2 - (2 - aminothiazole - 4 - yl)ac6tamidol - 3 - (Ill - (2 -
dimdthylamino6thyl) - 1H - t6trazole - 5 - yllthiol- methylic6ph - 3 - bme
- 4 - carboxylate de cyclohexyloxycarbonyloxymethyle. 5. Compose selon la
revendication 1, le compose correspondant A la formule etant le 7P - [2 -
(2 - 



aminothiazole - 4 - yl)acdtamidol - 3 - [Hil - (2 - dim6thylaminodthyl) -
1l  - tetrazole - 5 - yllthiol- 65 methyllceph - 3 - eme - 4 - carboxylate
de cyclodod6cyloxycarbonuloxymethyle. 72    EP 0 128 023 BI 6. Compose
selon la revendication 1t le compose correspondant A la formule etant le 71
- 12 -2 - aminothiazole - 4 - yl)acetamidol - 3 - l[[I - (2 -
dimethylamino6thyl) - IH - tetrazole - 5 - ylI)thio[- m6thyljceph - 3 - eme
- 4 - carboxylate de 5 - m6thyl - 2 - (1 -
m6thylethyl)cyciohexyloxycarbonyloxy- methyle. 5      7. Compose selon la
revendication 1, le compos6 correspondant 3 la formule etant le 71 -3 _2
- aminothiazole - 4 - yF)acetamidol - 3 - [Ill - (2 - dimethylaminoethyl) -
1H - tetrazole - 5 - yIthi6W---_ methyIjceph - 3 - eme - 4 - carboxylate de
1 - Icyclohexyloxycarbonyloxy)ethyle. 8. Compose selon la revendication 1,
le compose correspondant a la formule etant le 7  - 12 -(2 - aminothiazole
- 4 - yI~ac6tamidol -  - 1[[1 - (2 - dimethyiaminoethyl) - 1H - t6trazole -
5 - yljthiol- io  mdthylIc6ph - 3 - eme - 4 - carboxylate de 1 - (3 -
methylcyclohexyloxycarbonyloxy)ethyle. 9. Compose selon la revendication 1,
le compose correspondant a la formule etant le 7  -12 - (2 - aminothiazole
- 4 - yl)acetamidol - 3 - [[(1 - (2 - dim6thylamino6thyl) - 1H - tetrazole
- 5 - yllthiol- methylIcdph - 3 - eme - 4 - carboxylate de I - (2 -
rnm-hyFcyclohexyloxycarbonyloxy)6thyle. 10. Compose se!on la revendication
1, le compose correspondant a la formule ear-it le 73 -2 - * 2 - r5
aminothiazole - 4 - yF~acetamidoj - 3 - (tIl - (2 - dimethylaminoethyl) -
1H - tetrazoie - 5 - yllthiol- mdthyllcdph - 3 - eme - 4 - carboxrlate de 1
- (cyclohexyloxycarbonyloxy)propyle. 11. Compose selon la revendication 1,
le compose correspondant a la formule etant Fe 7B - 12 - (2 - aminothiazole
- 4 - yF~acetarnidol - 3 - [1[1 - (2 - dimdthylaminoethyl) - 1H - tetrazole
- 5 - yllthioj- methyllcdph - 3 - eme - 4 - carboxylate de 1 -
(cyclohexyloxycarbonytoxy)butyle. \..j    20   12. Compose selon la
revendication 1, le compose correspondant a la formule 6tant 1.e 7  -12 -(2
- aminothiazole - 4 - yl)ac6tamidol - 3 - [[[1 - (2 - dim6thylaminoethyl) -
1H - tetrazole - 5 - ylithiol- methyl)ceph - 3 - eme - 4 - carboxylate de I
- Icyclopentyloxycarbonyloxy)propyle. 13. Compose selon Is revendication 1,
le compose correspondant a la formule etant le 7  - [2 -(2 - aminothiazole
- 4 - yl)ac6tamido] - 3 - [1[1 - (2 - dim6thylaminoethyl) - 1H - tetrazole
- 5 - ylithiol- 25  methyllcbph - 3 - eme - 4 - carboxylate de I - l(cis) -
2 - methyknyclohexyloxycarbonyloxy)ethyle. 14. Compose selon la
revendication 1, le compose correspondent a la formule 6tant le 71 - [2 -
(2 - aminothiazole - 4 - yl)ac6tamidol - 3 - [[[1 - (2 -
dimethylaminoethyl) - 1H - tetrazole - 5 - yllthio]- mdthylIceph - 3 - eme
- 4 - carboxylate de 1 - ((trans) - 2 -
methylcyclohexyloxycarbonyloxy)6thyle. 15. Procede pour la preparation d'un
compos6 ou sel selon la revendication 1, lequel comprend (1) la 30 reaction
d'un compose de formule: NH2 35                     Ni    CH2CONH
S              N-N CH2SAIN COOH            CH2 CH2        3 40
XCH3 ou d'un de ses sels, avec un compose de formule: 45
HO-CH-O-C-OR2 R       O R, et R2 etant tels que d6finis dans la
revendication 1, ou un d6rive r6actif de celui-ci; ou (2) la r6action d'un
50 compose de formule: 



NH2 <> S                               N-N _; -N',CH 2S- -- --N.-N
C-0-CH-O-I-OR2    CHCHN  3 0    R      0        ~NCH3 60
13 dans laquelle R et R2 sont tels que d5finis dans la revendication 1,
avec l'acide 2-(2-aminothiazole-4yF)- 65 ac6tique ou un d6riv6 reactif de
celui-ci; ou (3) la r6eaction d'un compose de formule:    c  L  MS* EP  0
128 029  B1 s                    N-N Y-CH2COCH2CONH
*lI    IIN .2~~R 2                                    N       C 5
C-0-CH-0-C-R2                  ,,CH 0             R01CH2 2 dans laquelle Y
est un atome dhalogine, et R1 et R2 sont tels que definis dans la
revendication 1, avec al thiour6e; ou (4) la r6action d'un compose de
formule: H   N   S>D C   CN  N  F   NONH2W 0 C-0-CH-0-C-OR2 0    R1    0
dans laquelle W est un atome d'halog~ne ou un groupe acetoxy acetoacetoxy
ou carbamyloxy, et R1 et R2 sont tels que d4finis dans la revendication 1,
avec le 1-(2-dimethviaminoethy5)-5-mercapto-oH-t-traoole. 25     16.
Proced2 selon la revendication 15c oequel comprend la rsact; n d'un compos6
de formule: H N 30
S N   iLCH 2 CON H N       ~CH2W -O-C-O-I R  -OR2 60~~~~~~~~~~ 0    R1    0
dans laquelle WR  est un groupe, ac6toxy ou acutoac6toxy, et RI et R2 sont
tels que d6finis dans la ,so revendication 1. avec le
1-(2-dimdthylarninodthyl)-5-mercapto-lH-tdtrazole. 17. Composition
pharmaceutique comprenant, en tant qiue composant actif, un compos6 ou set
pharmaceutiquement acceptaale selon l'une quelconque des revendications 1 A
14a en association avec un diluant pharmaceutiquement acceptable. 6s
Revendications pour l'Etat contractant: AT 1. ProcMd6 pour la preparation
d'un compos6 de formule: 50      NH2   Ni'~~N-   CH 2CONH-  7iIr - 55
0       1-0~~~~~~~-CH-O-C-OR2 CH CH N<"CH3 I     II 2          2 C 0    R1
0                   C3 60 dans laquelle R, est un atonie d'hydrog~ne ou un
groupe alkyle en C,-C,; R, est un radica! alkyle ali- 



cychique ayant de 3 &i 12 atomes de carbone, non substitu6 ou substitut6
par un ou des groupe(s) alkyle en CICou un radical alkyle en C,--C,
substitu6 par un ou des groupe(s) alkyle alicyclique(s) en Cy--C,, ou d'un
set pharmaceutiquement acceptable de celui-ci, lequel pioc6d6 comprend la
rbaction d'un composd 65 de formule:    -~~~~~~~~~~~~~~~~~~~1111 1111 1111
lllllll lulll 11111!l EP 0 128029 B1                   *  C  L  M  S  * N
CH2CONH    |                      N-N 5
H~~~~~~~~~~~r ~~~~CH 2S__NN COOH           CH CH NCH3 3 to ou d'un de ses
sets, avec un compos6 de formule: HO- CH-O -C -OR, 11 Zs  R,  0 R, et R2
etant tels que definis dans la revendication 1, ou un derive r6actif de
celui-ci. 2. Procede pour la preparation d'un compose de formule (I) selon
la revendication 1 ou d'un set "/20 pharmaceutiquement acceptable de
celui-ci, lequel procede comprend la reaction d'un compose de formule: NH2
N-N 25                        0           CH2S                   N C--H0
ORI             CH3 o1    It    -  2       CH CH N"    3 0    R   0
2  2   CH 30 dans laquelle R, et R2 sont tels que definis dans la
revendication 1, avec l'acide 2-(2-amminothiazole-4-yl)- acetique ou un
deriv6 r6actif de celui-ci. 3. Proc6d6 pour la preparation d'un compos6 de
formule (1) selon la revendication 1 ou d'un sel pharmaceutiquement
acceptable de celui-ci, lequel proc6d6 comprend la r6action d'un compos6 de
35 formule: Y-CH2COCH2CONH           1          CH2        Ji    N
C-O-CH-O-.-OR2        |           CH II    I  11   2  CH CH N .,  45 dans
laquelle Y est un atome d'halogene, et R, et R2 sont tels que defninis dans
la revendication 1, avec la thiouree. 4. Procede pour la preparation d'un
compose de formule (I) selon la revendication 1 ou d'un set
pharmaceutiquement acceptable de celui-ci, lequel procede comprend la
reaction d'un compos6 de formule: 50 N          211
CH2W No6L~~CH2 w 550 C-O-CH-0-C-OR It   I     *    2 



0    R     0 60 dans laquelle W est un atcme d'halogene ou un groupe
ac6toxy, acetoac6toxy ou carbamyloxy, et R, et R2 sont tels que definis
dans la revendication 1, avec le
1-(2-dim6thylamino6thyl)-5-mercapto-lH-tetrazole. 5. Proced6 selon l'un
quelconque des revendications 1 A 4. dans lequel R2 est un radical
cyclopentyle, cyclohexyle, 2-m6thylcyclohexyle. 3-m6thylcyclohexyle,
cycloheptyle, cyclodod6cyle ou 5-m6thyl-2-(1- 65 m6thylethyl)cyclohexyle.
EP 0 128 029 BI 6. Proced6 selon rune quelconque des revendications
prec6dentes, dans lequel le sel pharmaceutique- ment acceptable est le
chlorhydrate. 7. Procede selon lrune quelconque des revendications 1 a 4 et
6. dans lequel le compose correspondant a la formule est le 713 - 12 - (2 -
aminothiazole - 4 - yl)acetamidol - 3 - 11[1. - (2 - dimethylaminoethyl) -
5  1H - tetrazole -5 - yljthiolmethyllc6ph -3 - eme -4 - carboxylate de
cyclohexyloxycarbonyloxymethyle. 8. Proced6 selon l'une quelconque des
revendications 1 a 4 et 6. dans lequel le compose correspondant A la
formule est le 71 - 12 - (2 - aminothiazole - 4 - yl)acbtamidoJ - 3 - [[11l
- (2 - dimethylamino6thyl) - 1H - t6trazole - 5 - ylIthiolm6thylIc'.ph - 3
- eme - 4 - carboxylate de cyclododecyloxycarbonyloxy- methyle. 10     9.
Proc6d6 selon lIune quelconque des revendications 1 a 4 et 6. dans lequel
le compose correspondant a la formule est le 71 - [2 - (2 - aminothiazole -
4 - yllacktamidol - 3 - 1[[1 - (2 - dimethylaminoethyl) - 1 H - tetrazole -
5 - ylthiomrnethyIceph - 3 - eme -4 -c-arboxylate de 5 - methyle - 2 - (1 -
methyl6thyl)- cyclohexyloxycarbonyloxymethyle. 10. Procede selon lrune
quelconque des revendications 1 A 4 et 6. dans lequel le compose is
correspondant 3 la formule est le 73 -[2 - (2 - aminothiazole - 4 -
y)acetamidol - 3 -[[11 - (2 - dimrh.'I aminoethyl) - IH - tetrazole - 5 -
ylIjthioJmrthyI~ceph - 3 - eme - 4 - carboxylate de 1 - (cyclohexyloxy-N.'
carbonyloxy)ethyle. 11. Proc6d6 selon lrune quelconque des revendications 1
3 4 et 6. dans lequel le compose correspondant a ila formule est le 7  - [2
- (2 - arninothiazole -4 - yl)acetamidoj -3 - [Hi - (2 - dim6thyl- 20
aminodthyl) -11H - tetrazole -5 - ylIJthiolmrthylIceph - 3 - eme - 4 -
carboxylate de 1 - (3 - methylcyclo- hexyloxycarbonyloxy)6thyle. 12.
Proc6de selon lrune quelconque des revendications 1 a 4 et 6. dans lequel
le compose correspondant a la formule est le 71 - [2 - (2 - aminothiazole
-4 - yl)ac6tamidol -3 - [[i - (2 - dimethyl- aminoethyl) - 1H -t6trazole -
5 - yllthiolmethyllc6ph -3 - eme -4 - carboxylate de 1 -(2 - methylcyclo-
25  hexyloxycarbonyloxy)6thyle. 13. Proc6de selon lIune quelconque des
revendications 1 A 4 et 6. dans lequel le compos6 correspondant a la
formule est le 7  - 12 - (2 - aminothiazole -4 - yl)ac6tamidol -3 - [111 -
(2 - dim6thyl- amino6thyl) - 1H - t6trazole - 5 - yllthiolm6thyllc6ph - 3 -
eme - 4 - carboxylate de 1 - (cyclohexyloxy- carbonyloxy)propyle. 30
14. Proc6d6 selon lrune quelconque des revendications 1 a 4 et 6. dans
lequel le composb correspondant a la formule est le 7  - [2 - (2 -
aminothiazole -4 - yI)ac6tamidol -3 - [[[I - (2 - dim6thyl- aminoethyl) -
1H - t6trazole - 5 - ylIthiolmethylIc6ph - 3 - er q  4 - carboxylate de 1 -
(cyclohexyloxy- carbonyloxy)butyle. 15. Proc6d6 selon l'une quelconque des
revendications 1 a 4 et 6. dans lequel le composb 3S  correspondant b la
formule est le 713 - 12 - (2 - aminothiazole -4 - yl)ac6tamidol -3 - [[[ -
(2 - dim6thylI aminoethyl) - 1H - t6trazole - 5 - ylIthiolmethylc6ph -3 -
eme - 4 - carboxylate de 1 - (cyclopentyloxy-o 



carbonyloxy)propyle. 16. Proc6d6 selon lrune quelconque des revendications
1 A 4 et 6. dans lequel le compos6 correspondant b Ia formule est le 73 -
[2 - (2 - aminothiazole -4 - yl)acbtamidol -3 -([[1 - (2 - dim6thyl- 4o
aminoethyl) - 1H - tbtrazole - 5 - yljthiolmbthyljc6ph - 3 - eme - 4 -
carboxylate de 1 - I(cis) - 2 - methylcyclohexyloxycarbonvloxy)6thyle. 17.
Proc6d6 selon lIune quelconque des revendications 1 a 4 et 6. dans lequel
le composb correspondant ;) la formule est le 7o3 - [2 - (2 - aminothiazole
-4 - yl)acdtamidol -3 - [[[I - (2 - dim6thyl- amino6thyl) - 1H - tetrazole
- 5 - ylIthiolm6thylicbph - 3 - eme - 4 - carboxylate de 1 - ((trans) - 2 -
'5  methylcyclohexyloxycarbonyloxy)ethyle. 50 55 60    


