
EP 0 333 080 B1 Description The present invention relates to
8-carbonyl-carboxyamides of 2-substituted thiazolidines, to a method for
their preparation and to pharmaceutical compositions containing them. 5
3-acyl-2-substituted-thiazolidines, sharing both antitussive and
mucus-regulating activities have been disclosed in EP-A- 169,581. The
mucus-regulating activity is common to all the compounds of said EP
application, while the antitussive activity depends on the N-acyl
substituent of the 1,3-thiazolidine ring: when the N-acyl- substituents are
oxalic, succinic, glutaric and cyclopropyl carboxylic acid residues,
antitussive activity is 10 lost. It has now been surprisingly found, that
3-acyl-2-substituted-1,3-thiazolidines whose N-acyl-substituent is that of
a 6-carbonyl acid, for example a malonic acid residue, are endowed with
potent and selective antitussive activity. The present invention relates to
[err]-carbonyl-carboxyamides of formula (I) 15 RO 20 [err] wherein: 25 R is
hydrogen, a linear or branched [err]-alkyl, allyl or propargyl; X is [err]
or S; [err] is selected from the group consisting of -([err]),Ra, hydroxy,
[err] -NRbRc, -NH-([err])m-NRbRc; [err]is hydrogen, a linear or branched
[err]-alkyl, phenyl, p-methoxy-phenyl, 3,4,5-trimethoxy-phenyl, [err]
pyridyl, cyclopentyl or cyclohexyl; 30 each of Rb and Rc, that are the same
or different, may be hydrogen, linear or branched [err] alkyl, cyclohexyl,
cyclopentyl, benzyl, hexahydrobenzyl, a, [err]-pyridylmethyl, or Rb and Rc
taken together with the nitrogen atom to which they are linked, form a
morpholine, piperidine or piperazine residue of formula 35
[err] wherein Rd is hydrogen, linear or branched [err]-alkyl, benzyl,
hexahydrobenzyl, [err] [err]- or [err]-pyridylmethyl; 40 n is zero or an
integer from 1 to 3 and m is 2 or 3. Compounds of formula (1) have at least
a chiral carbon atom and have therefore more than one enantiomer. The
invention includes all said enantiomers and the mixtures thereof, racemates
included. Moreover, since compounds of formula (1) may contain acid or
basic groups, also salts with pharmaceuti- cally acceptable acids or bases
are included in the present invention. 45     Pharmaceutically acceptable
salts of the compounds of formula (1) with pharmaceutically acceptable
bases are salts with either organic bases such as, for example,
methylamine, dimethylamine, trimethylamine, lysine, arginine,
N-methyl-N-cyclohexylamine, ethylamine, diisopropylamine, tromethamine,
N,N-dimethylethanolamine, N,N-diethylethanolamine or
[err]-phenylethylamine, morpholine, piperidine, piperazine, galactosamine,
N-methylglucamine or inorganic bases such as, for example, alkaline or
alkaline- 50 earth hydroxides as well as zinc or aluminium hydroxydes.
Pharmaceutically acceptably salts of the compounds of formula (I) with
pharmaceutically acceptable acids are salts with either organic acids such
as, for example, acetic, formic, proplonic, fumaric, maleic, malic,
malonic, tartaric, benzoic, salicylic, methanesulphonic, lactic, aspartic,
glutammic, L or D-2-phenyl- thiazolidinecarboxylic acids, N-acetyl-cysteine
or inorganic acids such as, for example, nitric, phosphoric, 55
hydrochloric, hydrobromic acids. Specific examples of compounds of the
invention are the following: -
(R,S)-2-(2-methoxy-phenoxymethoxy)-3-ethoxycarbonylacetyl -1
,3-thiazolidine; 2 



EP 0 333 080 B1 -
(R,S)-2-(2-methoxy-phenoxymethyl)-3-carboxyacetyl-1,3-thiazolidines; -
(R,S)-2-(2-methoxy-phenoxymethyl)-3-(3-oxo-butanoyl)1,3-thiazolidines; -
(R,S)-2-(2-methoxy-phenoxymethyl)-3-(3-[err]-pyridyl-3-oxo-propanoyl)-1,3-t
hiazolidine; -
(R,S)-2-(2-methoxy-phenylthiomethyl)-3-(3-phenyl-3-oxo-propanoyl)-1,3-thiaz
olidine; 5    -
(R,S)-2-(2-methoxy-phenyl)ethyl-3-(3-cyclohexyl-3-oxo-propanoyl)-1,3-thiazo
lidine; - N-[[err]-pyridylmethyl,
N'-[(R,S)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidine]-malondiamide; -
N-[err]-pyridylmethyl, [err]-[( + )-2-(2-methoxy-phenoxymethyl-1
,3-thiazolidine]-malondiamide; - N-[err]-pyridylmethyl,
N'-[(-)-2-(2-methoxy-phenoxymethyl)-1 ,3-thiazolidine]-malondiamide; -
N-W6-pyridylmethyl, N'-I(R,S)-2-(2-allyloxy-phenoxymethyl)-1
,3-thiazolidine]-malondiamide; 10    - N-0-pyridylmethyl,
N'-[(R,S)-2-(2-propargyloxy-phenoxymethyl)-1 ,3-thiazolidine]-malondiamide;
- N-fl-pyridylmethyl,
N'-E(R,S)-2-(2-methoxy-phenylthiomethyl)-1,3-thiazolidine]-malondiamide; -
N-0-pyridylmethyl, N'-[(R,S)-2-(2-methoxy-phenyl)-ethyl-1
,3-thiazolidine]-malondiamide; -
N-methyl-N'-[(R,S)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidine]-malondiami
de; -
N-2-(diethylamino)ethylamino-N'-[(R,S)-2-(2-methoxy-phenoxymethyl)-1,3-thia
zolidine]-malondiamide; 15    -
N-(4-methyl-piperazin-1-yl)-N'-[(R,S)-2-(2-methoxy-phenoxymethyl)-1
,3-thiazolidine]-malondiamide; -
N-morpholin-N'-[(R,S)-2-(2-methoxy-phenylthiomethyl)-1,3-thiazolidine]-malo
ndiamide; -
N-piperidin-N'-[(R,S)-2-(2-methoxy-phenyl)-ethyl-1,3-thiazolidine]-malondia
mide. The compounds of the invention are prepared by a process comprising
the reaction of a compound of formula (II) _ 20 RO R0  X  -CHl
_J{I 25                                                   I f) wherein R
and X are as above defined, with an acid or with an activated species of an
acid of formula (III) 30  R'1-CO-CH2-CO2H   (111) to give a compound of
formula (la) 35                 ~~~~ROs 2     ~N J
e               O   CH -CO-R' 40                                      ~~
~~     ~~~~~~~~~~~2 1 (Ia) 40 wherein R'1 is as above defined for Ri, or is
a group convertible into Ri, and if desired, converting a compound of
formula (la) when R, is different from R. and/or, if desired, converting a
compound of formula (I) into another compound of formula (I) when R1T is
the same of R, and/or, if desired, salifying and/or 45 solvating a compound
of formula (I), and/or, if desired, obtaining a compound of formula (I)
from a salt thereof and/or, if desired, separating a mixture of isomers
into the single isomers. Suitable activated species of an acid of formula
(Ill) are acyl chlorides or anhydrides. Alternative suitable species are
mixed anhydrides between an acid of formula (Ill) and benzyl and/or
alkylchlorofor- mates; and azides or imidazolides of an acid of formula
(Ill). 50     Using well-known methods, a compound of formula (II) can be
reacted: a) with an acyl chloride of an acid of formula (Ill) in the
presence of an organic or inorganic base; b) with an acid of formula (111)
in the presence of dicyclohexylcarbodilmide, N-dimethylaminopropyl-NW-
ethylcarbodiimide or carbonyldiimidazole; c)with a mixed anhydride
generated "in situ" by reacting an acid of formula (Ill) with a benzyl
and/or .5    alkyl chloroformate, for instance ethylchloroformate. Since a
compound of formula (la) and/or (I) if desired, can be converted into
another compound of 



formula (I), by exchange of the appropriate Ri substituent, it is clear
that some compounds of formula (I) and/or (la) are intermediates useful for
the preparation of other compounds of the present invention: for 3    EP 0
333 080 B1 example, using reactions with a suitable amine and/or alcohol, a
free carboxylic group of a compound of formula (1) or (la) may be
transformed into an ester or carboxyamide group. In general, the above
mentioned procedure yields racemic mixtures, whereas the use of chiral
amines or alcohols yields mixtures of diasteroisomers. If desired, such
diasteroisomers mixtures may be subse- 5 quently separated into the single
isomers by usual methods, e.g. column chromatography. Pharmaceutically
acceptable salts of a compound of formula (I) are obtained by reaction of
an acid of formula (I) with an appropriate inorganic and/or organic base
and/or by treatment of a basic compound of formula (I) with an organic or
mineral acid. Solvates of compounds I can be obtained by crystallization or
recrystallization from a solvent; for 10 example, hydrates can be obtained
by crystallization or recrystallization from water, or from mixtures of
organic solvents with water. Moreover, salts or solvates of compounds (I),
that are not pharmaceutically acceptable, may be useful intermediates in
the production of pharmaceutically acceptable salts or solvates;
consequently, non- pharmaceutically acceptable salts or solvates are also
included in the scope of the present invention. As 15  above cited, the
compounds of formula (I) are chiral substances and the process of the
invention produces (RjS) mixtures. Single enantiomers may be obtained by
optical resolution using both optically active acids and/or bases;
alternatively, single enantiomers may be prepared by asymmetrical
synthesis. The acylation reaction of a compound of formula (II) with an
acylating agent of formula (Ill) can be carried out by reaction in an inert
solvent, using stoichiometric quantities of reagents or using a slight 20
excess of the acylating agent, optionally in the presence or in the absence
of a base. When a compound of formula (II) is used as a pure enantiomer,
this compound is preferably reacted as a salt in the presence of from
catalytic to stoichiometric amounts of a base such as an alkylamine,
imidazole, 4-dimethylaminopyridine and so on. Diketene, i.e. the internal
enolester of the acetylacetic acid, is the preferred activated species of
said 25 acid of formula (Ill) (R'I = CHa) used in the reaction of a
compound of formula (II) to obtain a compound of formula (la) wherein RIT
is methyl. Preferred inert solvents are halogenated solvents such as
1,2-dichloroethane, methylene chloride, chloroform; esters such as ethyl
acetate and ethyl formate; ketones such as acetone and methylethylketone;
ethers such as diethylether, 1,2-dimethoxyethane, dimethylale, dioxane,
tetrahydrofuran and mixtures 30 thereof, in the presence or in the absence
of water. Counter-bases used during the acylation reaction may be alkaline
or alkaline-earth hydroxides, car- bonates or bicarbonates, or organic
bases such as pyridine, trimethylamine, 4-dimethylamino pyridine,
imidazole. The acylation reaction is preferably carried out at temperatures
ranging from -10 C to the reflux 35 temperature of the solvent, but the
preferred temperature interval ranges from -10*C to the room temperature;
the reaction times range from few minutes to three days, usually from 30
minutes to 4-5 hours. The compounds of formula (II) have been disclosed in
U.K. Patent applications No:84-19254 (27.7.1984) and No. 85-17553
(11.7.1985). The compounds of formula (Ill) are known compounds or are
prepared according to known methods. 40 Some compounds of formula (Ill) are
commercially available, such as diketene, malonyl chloride or alkoxymalonyl
chloride. Monoamides of malonic acids of formulae (IVa) and (IVb)
RbRcN-CO-CH2-CO2H   (IVa) 



45 RbRcN-(CH2 )m-NH-CO-CH2 CO2 H   (IVb) wherein Rb, Rc and m are as above
defined, may be obtained by reaction of an alkoxymalonylchloride with an
amine RbRcNH and/or RbRc-N-(CH2)m-NH2, followed by saponification of the
ester group or by reaction 50 of malonyl chloride with a molar equivalent
of the amine in the presence of an excess of aqueous solution of an above
mentioned inorganic base, so as to hydrolyze the intermediate monoamide
malonylchloride to the monoamide malonic acid. The compounds of the
Invention can be used as long-lasting antitussive agents. The long lasting
antitussive activity of the compounds of the invention is particularly
unexpected, In 55 account of the fact that the acylating residue
R,-CO-CH2-CO- of the 1,3-thiazolidines of the present invention is part of
a particular subgroup of the acyl residue of formula Ri-CO-(CH2)-,m,-CO-
already claimed in EP-A 169,581. 4    EP 0 333 080 B1 The acyl
1,3-thiazolidines disclosed in EP-A 169,581, wherein mi of Rj
-CO-(CH2)-m1-C0- is zero and/or the integer 2,3 possess only a selective
mucus-regulating activity while the compounds of the present invention
wherein mi is the integer 1, are provided with antitussive activity, which
is completely lacking in the known higher or lower homologue compounds. 5
As antitussive properties, inhibiting the mucus expectoration, can be
undesirable in a mucus regulating substance, analogously mucus-regulating
properties might be unnecessary or useless in an antitussive substance.
Therefore the selective antitussive activity of the compounds of formula
(I) is a desirable therapeutic target. The compounds of the invention are
therapeutically useful substances, practically free of acute, * o  subacute
or chronic toxic effects. LDso values, usually exceeding 1 g/kg body weight
are measured in mice and in rats after oral and intraperitoneal (i.p.)
administration of the compounds of the invention. Only N-
diethylaminoethylamino,
N'-[(R,S)-2-(2-mthoxyphenoxymethyl)-1,3-thiazolidine]-malondiamide  and
N-#-
pyridylmethylamino-N-[(R,S)-2-(2-methoxy-phenoxy-methyl)-1,3-thiazoiidine]-
malondiamide show DLo val- ues of 0.25 and 0.85 g/Kg respectively after
oral administration to rats at the 14th day of observation. 15     The
technique described by Charlier et al., (Arch Int. Pharmacodyn., 134, 306,
1961), adapted with minor modifications, is used to investigate the
antitussive properties of the compounds of the invention. The protective
action of these substances against cough strokes induced by exposure to
citric acid aerosol, is evaluated in animals (guinea pigs) after oral and
subcutaneous administration. Cough strokes are induced in animals by
exposure to 7.5 % aqueous citric acid aerosol. Each animal is 20  also used
as control animal; the aerosol exposure for a 5 minutes period is performed
both 24 hours before and one hour after the drug administration. For each
dose level, a group of six (male) animals is treated; the total number of
cough strokes are recorded both for each animal and for each dose level.
The pharmacological activity (i.e. the antitussive protective effect) of a
drug is evaluated on the basis of :  25  the percentual reduction of the
number of cough strokes after drug administration in comparison with the
number of cough strokes, registered for each animal 24 hours before the
drug administration (i.e. In the absence of the drug). The pharmacological
effects of the compounds of the invention are dose-related. Codeine
phosphate (CP) has been used as positive reference standard; a 30 mg/Kg
dose level of CP causes 50% reduction in the treated animals. 30     To
better define the invention and the peculiar antitussive properties of the
compounds of formula (I), :    . :the results of a direct comparison of the
compound of the invention with some strictly related acyl-1,3- -
thiazolidines, disclosed in EP-A-169.581, are reported in Table 1; all the
substances and codeine phosphate, as internal standard, are administered by
oral route at the dose level of 30 mg/kg. 



- -      The comparison shows that the compounds of formula (I) exhibit
pronounced protective effects at least - .35  similar or higher that the
positive reference standard in opposition to the poor effect shown by the
compounds already disclosed, from 2 to 4. It should be pointed out that
compounds 7 and 10 of the invention are practically equiactive after
subcutaneous administration, since a long lasting percent reduction
(respectively 90 and 83%) is observed at the dose level of 60 mg/Kg. This
behaviour is different from that of the acetyl derivative (1) of EP-A
169.581, whose effect rapidly declines in time from a 40% value to a 40 95%
value, 2 hours after the administration. Table 2 refers to results with a
compounds of formula (I), in the electrically stimulated cough stroke test,
in comparison with codeine phosphate. Cough strokes are provoked by
electrical stimulation of the guinea pig tracheal mucosa, according to
Cavanaugh et al., (Arch. Ing. Pharmacodyn., 220, 258, 1976). Cough strokes
are stimulated both before (i.e. 45 in the absence of drug treatment) and
one hour after the drug administration. Also in this case, the drug
activity is measured for each animal evaluating the percent reduction of
the number of cough strokes after drug administration in comparison with
the basal values in the absence of drug treatment. A group of six animals
is used at each dose level; this test is particularly useful for the
evaluation of long lasting effects until and after three hours from the
administration. 50 5    EP 0 333 080 B1 TABLE I I Substances:
3-acyl-2-(2-methox  Percent    reduction  E phenoxymethyl)-1,3-thiazolidin
cough strokes          I (dosage 30 mg/Kg os)            l
I *            I 1                                            .         I
*1       C H-43-                             . 40 10
. 16~ ~              25 3   |   C2H5O-(X -CD- 4:       C2R 5{O-CH)2-D
22n 5   I   C2HO-a,-(CH 2)3W              I       17 6    -  OI-Oi- ----
-----   - 4 -130--- .29~~~~~~~ I~~~~~~ 66
I. 25~~~~~~~4 20 I()C2IHco c2-a.                I        6W I
I        6 10       H iOO-a--                            35I 30          12
IC                            3 11  |    C132lE OIHHI-~.              |
65 - 835- 1;! : (C2HS)   5 -3
573  2 .1      3VJ             2                                 I 402   -
14  I a y xMM                                     114 I     Codeine
phosphate                  o50               30 51                     58 0
60                                      _    _2 56 



EP 0 333 080 B1 TABLE II 5            ,___________________________________
__________ I Substances:dosage 15 mg/Kg os  I Percent    reduction  EDI I
3-acylthiazolidine-2-(2-methoxy  of cough strokes           nigkg t
nhenoxymethyl)-1,3-thiazolidinJ                             I | (dosage 15
mg/kg Os)                   - 10            1        Acyl groups 1
C -C-                          1        12 2            b
I        n.a.             I 15                    V
I 3         EtO-C-OD                                n.a.        . I
I                         I 41  10EtClH2
62               Ii1 .   20 6    1 (-)ft-O- 0-C2-C-
14 25       7 7        CH3NHOD- 2-                             1.8 8    I
..             -              I        63               112 Codeine
phosphate              I        58               1 I   _   _    _    _    _
_   _     I _ , _   _    _    _    I  _ Compounds 1 to 5 of Table I are
disclosed in EP-A-O 169 581 as well as compounds 1 to 3 of Table II.
Compound 15 of Table I is subject of EP-A-0 169 581, but not disclosed. The
results showing the long lasting persistance of the antitussive action is
reported in Table 3 in comparison with codeine phosphate; all the
substances are administered at 30 mg/Kg by oral route. 40 45 50 55 7    EP
0 333 080 B1 TABLE III 5Substances: dosage 30 mg/Kg os I Percentage
reduction' [3-acyl-2-(2-methoxyphenoxy-          } of cough  strokes    l
Imethyl)-1,3-thiazolidine             [,during treatment        I *?0   1
Acyl groups                  |              3h :         ~I ________
1______ I | 70   60   40            I I
I                         I 1    1~l  t  80    67   60      I 1    tC'OH
WI!                      1 -  24   48   60 I
1                         1 o20               I Codeine phosphate         |
77    53   46           l I                 .               .I, 



26 The compounds of the invention are particularly effective in preventing
cough strokes, generated by different stimuli. The protective effects are,
in particular long lasting and both from a qualitative and quantitative
point of view, the therapeutic efficacy is comparable with that of codeine
phosphate, a 30 recognized reference drug in antitussive drug
investigations. Since the compounds of the invention do not show binding
affinity to opiate receptors, being unable to displace [H3]-naloxone from
its membrane binding sites, their mechanism of action is different from
that of codeine. -  ;:     In 'vivo" experiments with naloxone show that
this substance at a dose level of 5 mg/Kg (by 35i subcutaneous treatment,
s.c.) is unable to protect guinea pig against cough strokes, evokated by
the two experimental models. While animal pretreatment with naloxone (5
mg/Kg; s.c.) completely abolishes the protective effect of a subsequent
treatment with codeine phosphate (30 mg/Kg, o.s.) a subsequent treatment
with (R,S)-2-(2- methoxy-phenoxymethyl-3-ethoxycarbonylacetyl-1
3-thiazolidine per os at a dose level of 30 mg/Kg causes 40 a complete
protection against cough strokes induced by both experimental models.
Therefore the compounds of the invention may be therapeutically useful as
antitussive agents without the typical limitations of the opiate receptors
binding substances. In addition, the compounds of formula (I) are endowed
with novel, surprising and peculiar properties; these substances are able
to prevent and/or to reduce the airway hyperreactivity, a clinical symptom
often 45 observed in asthmatic patients, i.e. the abnormal contractility of
the bronchial smooth muscles after exposure to external stimuli as well as
physical exercise, inhalation of fog, pollutants, allergens and autocoids.
In order to show this surprising pharmacological property, the compounds of
the invention were tested in a bronchial hyperreactivity animal model
recently developed (see Omini C. et al., 23rd Ann. Med: 5o  S.E.P.C.R.,
Athens 20-24th June 1988, Abstract 15S Eur. J. Resp. Dis. in press). The
airways hyperreactivity is measured as abnormal increase of the pulmonary
inflation pressure (PIP) caused by the exacerbate bronchoconstrictive
response that follows to an autocoid challenge after active forced tobacco
smoke exposure for a 10 minute period. The abnormal PIP increase is
compared with the PIP increase observed, in the same animal, before tobacco
smoke, and after autocolds challenge. Male 55 guinea pigs (400-450 g b.w.)
anaesthetized with ethylurethane and pancuronium bromide were used; the
recording of PIP is performed in accordance with Konzett and Rossler
methods (Naumm. Schiedeberg Arch. Exp: Path/Pharmacol., 195, 71, 1940). To
evidentiate such bronchial smooth muscle hyperreactivity suitable autocoids
are. acetylcholine, histamine, serotonine, bradykinins. 8    EP 0 333 080
B1 Corticosteroids, for example 6u-methyl-prednisolone-21-hemisuccinate
sodium salt (6 MPHE) (10-50 mg/Kg b.w., by i.m. route, 7 hours before
tobacco smoke exposure), are effective drugs and are used as positive
reference substances. Dichromoglycate (DSCG) (20-100 mg/Kg b.w., by i.m.
route, treatment 2 hours before smoke exposure) 5  and salbutamol (0.5
mcg/Kg b.w., by i.v. route, treatment 20 minutes before smoke exposure) are
also effective drugs and may be used as positive reference drugs, too.
Cytologic studies of the bronchoalveolar lavage (BAL) fluids of the
animals, exposed to tobacco smoke and untreated with drugs, show a
statistically significant increase of the overall cell counts.
Specifically, the number of epithelial cells and of eosinophils is
increased, in respect to the cell content of unexposed 10  animals.
Effective doses of 6 MPHE (50 mg/KG) and of DSCG (100 mg/Kg), preventing
airway hyperreactivity, are also able to normalize the cellular pattern in
the BAL fluids of the treated, smoke-exposed animals. 



By contrast, salbutamol at its full effective dose (0.5 mg/Kg) in the
hyper-reactive reaction falls to modify the smoke induced pathological
changes of the BAL fluid cytology. 15
(R,S)-2-[2-methoxy-phenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidine,
(R,S)-2-(2-methoxy-phenox- ymethyl)-3-carboxyacetyi-1,3-thiazolidine, and
N-f-pyridylmethyl, N'-((R,S)-2-(2-methoxyphenoxymethyl)-
1,3-thiazolidinel-malondiamide are significative examples of the compounds
of formula (I) that are effective inhibitors of the hyperreactive reaction
when tested by oral route in a dose range from 20 to 60 mg/Kg and/or by
intravenous route in a dose range from 0.25 to 5- mg/Kg and/or by
subcutaneous route from 2 to 20  15 mg/Kg. Using the same administration
route and at the same doses, the pharmacological treatment also normalizes
the cytologic pattern of BAL fluids of animals exposed to tobacco smoke.
The changes of the BAL cytologic pattern (more than double epithelial cell
and eosinophil increase) after exposure to forced active tobacco smoke
observed in those animals mimice the events observed in 25  human smokers
(asthmatic or not) and are thought to be a clearcut and unambiguous
indication of a serious inflammatory status of the airway tissues.
Therefore, the ability of the compounds of the invention to normalize cell
count and cytologic pattern of BAL fluids may be of particular relevance
and utility from the therapeutical point of view. Thus, the compounds of
formula (I) may be particularly useful not only as antitussive drugs but
also in the treatment of airway inflammatory diseases such as for example
acute and 30  subacute bronchitis, chronic bronchial obstructive diseases
and related pathologies. The property of normalizing BAL cytology and of
preserving the pronounced and exacerbate contractil- ity of the bronchial
smooth muscle due to the challenge by external stimuli, shared by the
compound of formula (I) with corticoids and DSCG, makes them of potential
therapeutical utility in the prophylactic treatment of asthmatic patients
to relieve pain and bronchoconstrictive attacks. 35     The compounds of
the invention may be administered by oral, sublingual, intravenous,
subcutaneous, intramuscular, rectal or inhalatory route. The Inhalatory
route is particularly preferred when the treatment of airway
hyperreactivity is requested. The preferred doses of the compounds range
from 0.05 to about 5 mg/Kg/day, according to the patient's conditions,
weight, age and administration route. The preferred dosages by inhalatory
route range from 0.02 40  to 1 mg/Kg/day. Higher dosages, also for
prolonged periods, are not counterindicated, in consideration of the
limited toxicity of the compounds of the invention. The compounds of the
invention can be therapeutically used in the most convenient pharmaceutical
preparations, using conventional techniques and excipients, as de- scribed
in "Remington's Pharmaceutical Sciences Handbook", Hack Publ. Co. New York,
U.S.A. Examples 45  of said compositions include capsules, tablets,
packets, syrups, drinkable solutions, suppositories, vials for parenteral
or inhalatory administration, controlled-release devices, etc. The
following examples illustrate but do not limit the present invention.
EXAMPLE 1 50 Under vigorous stirring, 8 ml of an aqueous solution of KHCO3
(2.65 g) are added to a solution of a 2- substituted-1,3-thiazolidine, e.g.
(R,S)-2-(2-hydroxy-phenoxymethyl)-1,3-thiazolidine (5.3 g) in ethyl acetate
(50 ml), cooled at 0-5-C. A solution of ethylmalonyl-chloride (3.2 ml) in
ethyl acetate (10 ml) is added dropwise in a period of 30 minutes and the
mixture is stirred for further 30 minutes. The organic and 55  aqueous
phases are separated; the organic phase is washed with 2N H2S04 (2 x 50
ml), H20 (3 x 5 ml), 10% aqueous ammonia (3 x ( ml) and dried on Na2SO4
(2.5 g). After evaporation of the solvent under vacuum, the oily residue is
crystallized from isopropyl ether, to obtain 6.4 g of: -
(R,S)-2-(2-hydroxy-phenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidine,
m.p. 61-83 * C.    EP 0 333 080 B1 Using the same procedure with similar
starting compounds, the following 



- .3(RS2-2-methoxy-phenoxymethyl)-3-ethoxycarbonylacetyl-1 3-thiazolidine,
m.p. 64-66 C; -
(R,S)-2-(2-methoxy-phenylthiomethyl)-3ethoxycarbonylacetyl-1,3-thiazolidine
; -  : (R,)2-(2-methoxy-phenyl)-ethyl3ethoxyarbonylacetyl-1,3-thiazolidine;
5    -
(R,S)-2-(2-allyloxy-phenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidine;
-
(RS)-2-(2-propargyloxy-phenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidi
ne, are obtained. EXAMPLE 2 9 Under vigorous stirring, 200 ml of an aqueous
solution of KHCO3 (107 g) are added to a solution of
(R,S)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidine (200 g) in ethyl acetate
(21 ml), cooled at 0-5 C; then 97.2 ml of methylmalonylchloride are added
dropwise in one hour. After one hour, the organic and aqueous phases are
separated. The organic phase is washed with 2N H2SO4. After concentration
of the solution to a 15 volume of 200 ml, the crytallized solid is filtered
and dried under vacuum (40; C, 15 mmHg), to give 256 g of
(RS)-2-(1-methoxy-phenoxy--methyl)-3-methoxycarbonylacetyl-1,3-thiazolidine
, m.p. 84-85 c C. EXAMPLE 3 A solution of ethyl malonylchloride (1.28 ml)
in ethyl acetate (6 ml) is added to a stirred suspension of (+
)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidinium-D-0,0'-dibenzoyltartrate
(5.8 g) in ethylacetate (40 ml), cooled at 0 * C. The mixture is stirred to
give after about 2 hours a clear solution, then it is treated with an
aqueous saturated NaHCO3 solution (100 ml) and furtherly stirred for 15
minutes. 25  The organic and aqueous phases are separated, the organic
phase is washed with water and anidrified on Na2SO4. After solvent removal
in vacuum, the chromatographic purification of the oily-residue on SiO2 -
(50 g; eluents hexane-ethyl acetate 2;1) affords
N,N'-(+)-[2-(2-methoxy-phenoxy-methyl)-1,3-thiazolidine]- malondiamide and
(+ )-[2-(2-methoxyphenoxymethyl)-3-ethoxycarbonyl]-l i3-thiazolidine (1.5
g), m.p.62- 64C Ma]D= +74.3- (C = 2.8 % EtOH). EXAMPLE 4 -
(-)-2-(2-methoxy-phenoxymethyl)-3-ethoxycarbonyl-1,3-thiazolidine,
m.p.64-65 C Lu1D = -78-C (C 2.2 -- % EtOH) is prepared using in the
procedure of example 3 the (-)-2-(2-methoxy-phenyoxymethyl)-l.3- ' 35 .
'thiazolidine-L-0,0'-dibenzoyl-tartrate. EXAMPLE 5 In a 40 minutes period,
a malonylchloride (CICO-CH2-COCI, 10 ml) solution in ethylacetate (10 ml)
is 40  added to a vigorously stirred mixture, cooled at 0-10 *C of an
aqueous solution (25 ml) of K2C03 (22 g) and of an ethyl acetate (200 ml)
solution of (R,S)-2-(2-methoxy-phenoxy-methyl)-1,3-thiazolidine; after one
hour, aqueous N NaOH (25 ml) and water (100 ml) are added to the mixture
that is stirred for additional 30 minutes. The phases are separated and the
organic layer, after re-extraction with 0.5 N NaOH, is discarded. 45
The combined alkaline aqueous phases are acidified to pH 2 with aqueous 37%
HCI and then extracted with ethyl acetate. From the combined organic phases
after water (2 x 25 ml) washings, drying over Na2SO4 and concentration to
small volume, a crystalline solid of (R,S)-2-(methoxy-phenoxymethyl)-3-
carboxyacetyl-1,3-thiazolidine (m.p. 120-122- C) is collected by
filtration. 50  EXAMPLE 6 A mixture of 25 g of
(R,S)-2-(2-methoxyphenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidine
and of aqueous 1 N NaOH (75 ml) in ethanol (250 ml) is stirred for 30
minutes at room temperature to give before a clear solution and after
precipitation of a crytalline solid, the suspension is cooled to 0  C and
stirred for one .  additional hour. The crytalline precipitate is filtered
and dried obtaining 20.5 g of (R,S)-2-(2-methoxy-
phenoxymethyl)-3-carboxyacetyl-1,3-thiazolidine, sodium salt, m.p. 78-81 *
C. The filtered liquid is concentrated and acidified to pH 4.2 with 2N
H2SO4 to give 4.2 g of (R,S)-2-(2-
methoxy-phenoxymethyl)-3-carboxyacetyl-thiazoldine. 1 0  



EP 0 333 080 Bi EXAMPLE 7 The following compounds are prepared by acylation
of a 2-substituted thiazolidine with malonyl chloride using the procedure
outlined in example 5 or by saponification using the procedure in example 6
starting 5  from a 3-alkoxy-carbonylacetyl-thiazolidine prepared according
to the procedures outlined in examples 1, 2 and 3: -
(R,S)-2-(2-methoxy-phenylthiomethyl)-3-carboxyacetyl-1,3-thiazolidine; -
(RS)-2-(2-allyloxy-phenoxymethyl)-3-carboxyacetyl-1,3-thiazolidine; -
(RS)-2-(2-propargyloxy-phenoxymethyl)-3-carboxycetyl-1,3-thiazolidine; 10
- (RS)-2(2-methoxy-phenyl)-ethyl-3-carboxyacetyl-1,3-thiazolidine; - (+
)-2-(2-methoxy-phenoxymethyl)-3-carboxyacetyl-1 ,3-thiazolidine;
(-)-2-(2-methoxy-phenoxymethyl)-3-carboxyacetyl-1.3-thiazolidine. EXAMPLE 8
15 Oi3 ml of 96% H2SO4 are added to a solution of
(RS)-2-(2-methoxy-phenoxymethyl)3-carboxy-acetyl- 1,3-thiazolidine(3 9) in
30 ml of 2-propanol. The mixture is heated for 2 hours to the reflux
temperature, concentrated to a small volume and the residue is divided
between water and ethyl acetate. The organic phase is washed with water, 5%
NaHCO3 and water, anidrified over Na2 SO and the .20 solvent is evaporated
under vacuum. The residue is purified by column chromatography (SiO2;
hexane-ethyl acetate 2:1) to obtain 2 g of
(R,S)-2-(2-methoxy-phenoxymethyl)-3-acetyl-l ,3-thiazolidine. EXAMPLE 9 25
Dicyclohexylcarbodiimide (3.40 g) is added to a solution of
fi-pyridylmethylamine (1.63 ml) and of (R,S)-
2-(2-methoxy-phenoxymethyl)-3-carboxyacetyl-1,3-thiazolidine (5 g) in
anhydrous dichloroethane (50 ml). The mixture is stirred for 2 hours and
the precipitate of N,N'-dicyclohexylurea is filtered. After extraction with
5 %aqueous NaHCO9 (2 x 10 ml), water (2 x 10 ml) and 4N H2SO4 (3 x 25 ml),
the organic phase is discarded. The combined acid aqueous extracts are
alkalinized to pH 8.5 with 20% aqueous NaOH and 30 extracted with ethyl
acetate (3 x 20 ml). The combined organic phases after water washings,
drying over Na2SO4, evaporation under vacuum give an oily residue of
N-B6-pyridylmethyl, N[(R,S)-2-(2-methoxy- phenoxymethyl)-1 j3-thiazolidine
malondiamide (5.6 g). A solution of this compound (4.73 g) in ethyl acetate
(40 ml) is treated with a methanol (14 ml) solution of fumaric acid (1.37
g). The mixture is filtered, diluted with diethyl ether (150 ml), cooled at
0-5-C for 2 35 hours to give N-,6-pyridylmethyl,
N[(R,S)-2-(2-methoxyphenoxymethyl)-1,3-thiazolidine]-malondiamide hemi-
fumarate. Using the same procedure, the following compounds are prepared: -
N-,f-pyridyl-methyl-N-[( + )-2-(methoxyphenoxymethyl)-1
,3-thiazolidine]-malondiamide; - N-B-pyridylmethyl,
N'-[(-)-2-(methoxyphnoxymethyl)-1 ,3-thiazolidinel-malondiamide 40 -
N-,e-pyridylmethyl, N-(RS)-2-(-2-allyloxy-phenoxymethyl)-1
,3-thiazolidine]-malondiamide - N-,6-pyridylmethyl,
N-[(RS)-2-(-2-propargyloxy-phenoxymethyl)-1,3-thiazolidinel-malondiamide; -
N-,-pyridylmethyl,
N-[(RS)-2-(-2-methoxy-phenylthiomethyl)-1,3-thiazolidine]-malondiamide; -
N-,B-pyridyl-methyl, N[( + )-2-(methoxyphenyl)-1
,3-thiazolidinel-malondiamide; starting from the appropriate
3-carboxyacethyl-1,3-thiazolidine. 45 EXAMPLE 10 Dicyclohexylcarbodiimide
(5.34 g) is added to a mixture of 4-methyl-piperazine (2.82 g) and
(R,S)-2-(2- methoxy-phenoxymethyl)-3-carboxyacetyl-1,3-thiazolidine (8 g)
in dry ethyl acetate (80 ml). The mixture is 5w heated for 3 hours at 40 C
and after cooling the precipitate of N,N-dicyclohexylurea is discarded by
filtration. The filtered organic phase is washed in aqueous 2N H2SO4 for
several times and then it is discarded. The combined acid aqueous extracts
are alkalinized to pH 9, extracted with ethyl acetate to give, 



after the usual work-up, 7 g of N-(4-methyl-piperazin-1-yl),
N-[(R,S)-2-(2-methoxyphenoxymethyl)-1,3- thiazolidine]-malondiamide, m.p.
78-80* C. 55     Using the same procedure, the following compounds are
prepared: -
N-piperidin-N'-[(R,S)-2-(2-methoxy-phenyl)-ethyl-1,3-thiazolidine]-malondia
mide; -
N-piperidin-N-[(RS)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidine]-malondiam
ide; - N-morpholin-N
-[(RS)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidine]-malondiamide;    EP 0
333 080 B1 -
N-morpholin-N'-[(R,S)-2-(2-methoxy-phenylthiomethyl)-1,3-thiazolidine]-malo
ndiamide; - N-(4-benzyl-plperazin-1
-yl),N-[(R,S)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidine]-malondiamide; -
N-(+diphenylmethyl-piperazin-1-yl),N-[(R,S)-2-(2-methoxy-phenoxymethyl)-1,3
-thiazolidine]- malondiamide; 6    -
N-[4-bis-(4-fluorophenylmethyl)-piperazin-1-yl],-N-((R,S)--2-(methoxyphenox
ymethyl)-1,3-thiazolidine]-. malondiamide; -
N-(4-hexahydrobenzyl-piperazin-1-yl),N-[(R,S)-2-(2-methoxy-phenylthio-methy
l)-1,3-thiazolidine]- malondiamide, starting from the appropriate
3-carboxy-acetyl-1,3-thiazolidine by reaction with the appropriate amine.
EXAMPLE 11 Diketene (5 ml) is added dropwise to a stirred solution of
(R,S)-2-(2-methoxy-phenoxymethyl)-1,3- thiazolidine (4,5 g) in 50 ml of
acetone, cooled at 0 C. The mixture is stirred for one hour at 0* C and for
i6 two hours at 15-18 C. After dilution of the reaction mixture with 10 ml
of 5% aqueous NaHCO3 and removal of the excess acetone under vacuum, the
residue is partitioned between water and ethyl acetate (20:60). The organic
phase is separated and washed with aqueous 0.5 N H2SO4. After solvent
removal in vacuum, the oily residue (6 g) is purified by chromatography on
SiO2 (100 g, eluents: hexane-ethyl acetate 2:1), to give 4.2 g of
(R,S)-2-(2-methoxy-phenoxymethyl)-3-(3-oxo-butanoyl)-1,3-thiazolidine, m.p.
61-63 C K..)"  (from ethyl ether). EXAMPLE 12 A solution of
3-,-pyridyl-3-oxo-propanoic acid (0.165 g) in 4 ml tetrahydrofuran is added
to a solution of 2s carbonyidiimidazole (0.18 g) in 4 ml tetrahydrofuran
and stirred for 25 minutes at 5-100C. A solution of
(R,S)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidine (0.2 g) in
tetrahydrofurane (5 ml) is added dropwise to the mixture, that is left
overnight at room temperature. After removal of the solvent under vacuum,
the residue is adsorbed on SiO2. By elution with hexane-ethyl acetate (2;
1), 0.28 g of (R,S)-2-(2-methoxy-
phenoxymethyl)-3-(3-,6-pyridyl-3-oxo-propanoyl)-1,3-thiazolidine are
obtained. 30     Using the same procedure, the following compounds are
prepared: -
(R,S)-2-(2-methoxy-phenoxymethyl)-3-(3-phenyl-3-oxo-propanoyl)-1,3-thiazoli
dine; -(R,S)-2-(2-methoxy-phenylthiomethyl-3-(3-phenyl-3-oxo-propanoyl)-1
,3-thiazolidine; -
(R,S)-2-(2-methoxy-phenoxymethyl)-3-(3-cyclohexyl-3-oxo-propanoyl)-1,3-thia
zolidine; -
(R,S)-2-(2-methoxy-phenyl-ethyl)-3-(3-cyclohexyl-3-oxo-propanoyl)-1,3-thiaz
olidine, -s  by reaction of the appropriate 1 ,3-thiazolidine with the
appropriate ,-keto-acid. EXAMPLE 13 A solution of
(R,S)-2-(2-methoxy-phenoxymethyl)-3-ethoxycarbonyl-acetyl-1,3-thiazolidine
(1 g) in a 33% 40 methylamnine solution in ethanol (8 ml) is heated for 6
hours at 35-40, C. After cooling and dilution with a 30% NaH2P04 aqueous
solution (20 ml), the mixture is extracted with dichloromethane (2 x 15
ml). The combined organic phases are washed with aqueous 2N H2eSO4, aqueous
NaHCO3 and water and anidrified on Na2ed4. After evaporation, the residue
is crystallized from ethyl acetate to give 0.8 g of N-methylanino-
N-[(RS)-2-(2-methoxy-phenoxymethyl)-1,3-thiazolidined-malondiamide, m.p.
136-138   g C. m45 EXAMPLE 14 



A solution of diethylaminoethylamine (10.3 ml) and
(R,S)-2-(2-methoxyphenoxymethyl)-3- ethoxycarbonylacetyl-1,3-thiazolidine
(5 g) in ethanol (50 ml) Is refluxed for 48 hours. After removal of the so
solvent, the residue is partitioned between ethyl acetate and aqueous H2
SO4. The organic phase is discarded, the combined acid aqueous phases are
alkalinized to pH 8.5 and extracted with ethyl acetate. The combined
organic extracts, after usual work-up, are evaporated to dryness and the
residue is crystallized from ethyl ether to give 2.1 g of
N-(diethylaminoethyl), Ne-(RS)-2-(2-methoxysphenoxymethyl)-
1c,3-thiazoldine]-malondiamide, m.p. 63-66 gC. 15 12    EP 0 333 080 B1
EXAMPLE 15 A solution of ethylmalonylchloride (1.5 g) in ethyl acetate (5
ml) is added to a vigorously stirred mixture of a solution of
cyclohexylmethylamine (1.13 g) in ethyl acetate (20 ml) and of a solution
of 1.01 9 of 5  KHCO3 in water (5 ml). After one hour, the aqueous and
organic phases are separated. After washing of the organic phase with water
and removal of the solvent, a solution of the crude residue in ethanol (20
ml) Is treated with aqueous 1 N NaOH (10 ml)and for one hour. After
concentration to a small volume, the mixture is diluted with water and
extracted with ethyl acetate. The extracts are discarded, and the aqueous
phase Is acidified to pH 2 with 37% aqueous HCI and io  extracted with
ethyl acetate. The combined organic extracts are washed with water and
evaporated to dryness to give 2.1 g of
N-methyl-N-cyclohexyl-monomalon-diamide. A solution of this compound in
anhydrous tetrahydrofuran (20 ml) is treated at 0 C with 2 g of
carbonyldilmidazole, stirred for one hour and then after addition of 2.2 g
of (R,S)-2-(2-methoxyphenox- ymethyl)-1,3-thlazolidine, the mixture Is
stirred for 3 hours. 15    After removal of the solvent, the residue is
adsorbed on a silica gel column; by elution with hexane / ethyl acetate
(2:1), 3.45 g of N,N-cyclohexyl,
methyl-N'-[(R,S)-2-(2-methoxy-phenoxymethyl)-1,3-
thiazolidine]-malondiamide are obtained. EXAMPLE 16 20 Male guinea pigs
(400-450 g) are anaesthetized with ethylurethane (i.p.) and pancuronium
bromide (i.v.): the trachea is cannulated and the lungs are ventilated at
constant volume by connection with "Rodent respirator" Basile apparatus
mod. 7025. The pulmonary inflation pressure (PIP) is measured by connection
to a side-arm of the tracheal cannula of a Bell and Howell pressure
transducer (mod. P 17570) that is 25 connected to a Beckmann (mod. R 611)
dynograph. The right jugular vein is catheterized for i.v. injection of
autacoids and drugs. The pharmacological experiment starts with the
treatment of the animal with the autocoids (for example acetyl-choline by
i.v. route in the interval 2.5-10 mcg/kg) in order to induce a reversible
bronchoconstriction response, measured by an increase of the pulmonary
inflation pressure (PIP). This increase is recorded and it is considered to
represent the basal value of the animal bronchoconstrictor 30 response to
the challenge with the autocoid. The animal is then actively exposed for a
10 minutes time period to the tobacco smoke of a lighted cigarette
(directly inspired by the animal). Afterwards the animal is challenged
again with the autocold, using the dosage previously injected for evokating
the basal bronchoconstrictor response. The novel challenge induces an
exacerbate bronchoconstrictory response and the airway hyper-reactivity is
measured as the es  differential increase in the PIP after tobacco smoke
exposure in respect to the basal value. The challenge may be repeated in
the time (2-3 hours after smoke exposure, too) until reproducible
hyper-reactive responses are obtained or at different time from tobacco
exposure. At the end of the experiment and/or at a desired time after smoke
exposure, the animal is disconnected, and the broncho-alveolar contents are
examined by lavages, injecting in the trachea physiological alkaline 



40  solutions (10 ml x 3 times). These BAL fluids are combined, centrifuged
for 15 minutes at 150 g to give pellets that are suspended in physiological
saline (1 ml). The total cell number of BAL fluid is counted in a Burcher
camera. Differential cell counts are made from centrifugated preparations
stained with Diff-QuickO counting at least 300 cells for each sample and
the % number of epithelial cells, eosinophils, neutrophils, lymphocytes 45
and macrophages are determined. A substance may be administered by i.v.,
oral, subcutaneous or intramuscular route at different times before tobacco
smoke exposure. A compound is considered effective when it is able to
prevent almost completely the exacerbate differential increase in the PIP
and normalize the BAL cell cytologic pattern at the same dose level. 50
Differential increases of the pulmonary inflation pressure over the basal
value after autocoid challenges, ranging from 150-200% are observed after
smoke exposure in the animal control group (i.e. in the absence of any
pharmacological treatment). Drug treatment may be performed using different
routes: intravenous, oral, subcutaneous and/or intramuscular; the
substances may be administered at different times before smoke exposure and
at s5  different dose levels. Dose related responses have been determined
for reference drugs such as 6a-methyl-prednisolone-21- hemisuccinate sodium
salt (6MPHE, by i.m. route, 7 hrs. b.s.l.), sodium dichromoglycate (DSCG,
by i.m. route, 2 hrs. b.s.e.) and salbutamol (by i.v. route, 20 minutes
before smoke exposure); the results reported 13    EP 0 333 080 B1 in table
4, are expressed as % protection from hyperreactive reaction. A 50%
production means that in the treated animals the differential increase of
the PIP is the 50% of the increase of the PIP in the control animal group
(6 animals for group) TABLE 4 6MPHE               DSCG
Salbutamol mg/kg _J% protect.   mg/kg   % protect.   mglkg   % protect. K.
50        100       100       100 25        85        50        64
5        90 10        65        25        27 15    The compound
(R,S)-2-(2-methoxyphenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidine
when admin- Istered by different routes 2 hours before smoke exposure
appears to be highly effective in this pharmaco- logical model. The results
obtained with this compound and with other compounds of the invention are
reported in Table 5. TABLE 5 Substance         Dose mg/kg          Route
% protection 1                 60               0.8.96 25
10               i.m.               95 : 1            i.v.              100
2                   1              i.v.               90 60
O.S.               30 30                 3                   5
i.V.              10 1)
(R,S)-2-(2-methoxyphenoxymethyl-3-ethoxycarbonylacetyl-1 3-thiazolidine;.
2) (R,S)-2-(2-methoxyphenoxymethyl)-3-carboxyacetyl-1,3-thiazolidine; -.
*..      3) N-W6-pyridylmethyl,
N-[2-(2-methoxyphenoxymethyl)-1,3-thiazolidine]-malondiamide. ..36 Claims 



to   1. Compounds of formula l: 40 RO                     S X -CH 48
O~~~~'KCR2               1       (I)~~2 45~~~~~~~~~~~~~~~ w
CH2   C    tR wherein: 60       R            is hydrogen, a linear or
branched C1 -C4-alkyl, allyl or propargyl; X           is 0, CH2 orS; RI
is selected in the group of -(CH2)hRa, hydroxy, -O-(CH2),Ra, -NRbRc, -NH
c(CH2),- NRbRc; Ra          is hydrogen, a linear or branched Cl-C4-alkyl,
phenyl, p-methoxyphenyl, 3,4,5- trimethoxyphenyl, B-pyridyl, cyclopentyl or
cyclohexyl; Rb and Rc,  that can be the same or different are selected
independently in the group of hydrogen, linear or branched C,-C4-alkyl,
cyclohexyl, cyclopentyl, benzyl, hex- ahydrobenzyl, ads or 7-pyridylmethyl
or Rb and Rc taken together with the N atom 14    EP 0 333 080 B1
I1l1 Bill IIII111111 111l! III in table 4, are expressed as % protection
from hyperreactive reaction. A 50% production means that in the treated
animals the differential increase of the PIP is the 50% of the increase of
the PIP in the control animal group (6 animals for group) 5
TABLE 4 6MPHE               DSCG               Salbutamol mg/kg   %
protect.   mg/kg   % protect.   mg/kg   % protect. 9)                 50
100       100       100 25        85        50        64        5
90 10        65        25        27 15    The compound
(R,S)-2-(2-methoxyphenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidine
when admin- istered by different routes 2 hours before smoke exposure
appears to be highly effective in this pharmaco- logical model. The results
obtained with this compound and with other compounds of the invention are
reported in Table 5. ?o                                         TABLE 5
Substance         Dose mg/kg          Route          % protection 1
60               O.S.               96 25
10               i.m.               95 1              i.v.              100
2                   1              Lv.                90 60
O.S.               30 30                 3                   5
i.v.              100 1)
(R,S)-2-(2-methoxyphenoxymethyl-3-ethoxycarbonylacetyl-1,3-thiazolidine; 2)
(R,S)-2-(2-methoxyphenoxymethyl)-3-carboxyacetyl-1,3-thiazolidine; 3)
N-p-pyridylmethyl,
N-[2-(2-methoxyphenoxymethyl)-1,3-thiazolidine]-malondiamide. 35 Claims 1.
Compounds of formula l: 40 RO 



X - CH2                     0               (I) K~~~~~~~~~~~~~~ t)o
CH2    C  - 2 wherein: 50       R            is hydrogen, a linear or
branched C1 -C4-alkyl, allyl or propargyl; X            is 0, CH2 or S; Ri
is selected in the group of -(CH2)0Ra, hydroxy, -0-(CH2)nRa, -NRbRc, -NH
c(CH2)m- NRbRc; Ra           is hydrogen, a linear or branched
C1t-C4-alkyl, phenyl, p-methoxyphenyl, 3,4,5- .55
trimethoxyphenyl, B-pyridyl, cyclopentyl or cyclohexyl; Rb and Rc,  that
can be the same or different are selected independently in the group of
hydrogen, linear or branched C1 -C.4-alkyl, cyclohexyl, cyclopentyl,
benzyl, hex- ahydrobenzyl, cj or y-pyridylmethyl or Rb and Rc taken
together with the N atom 14    to which they are bound can form a
morphollno, piperidino or piperazino residue of formula Rd-N(CH2-CH2)2-N-
wherein Rd is hydrogen, linear or branched Ci-C4-alkyl, benzyl,
hexahydrobenzyl, (C6Hs)2CH-, (p-F-CGH4)2CH or ,-pyridylmethyl; n
is zero or an integer from 1 to 3 and m is 2 or 3, enantiomers thereof, and
salts with 6                     pharmaceutically acceptable acids or
bases. 2. Compounds according to claim 1 wherein X is oxygen. 3. Compounds
according to claim 1 wherein R is methyl. i0 4. Compounds according to
anyone of claims 1-3 wherein R1 is selected in the group of methyl, ethoxy,
hydroxy, aminomethyl, diethylamino-ethylamino, 4-methyl-piperazino,
A-pyridylethylamino. 5. Process for preparation of compounds of formula 1,
characterized in that a compound of formula 11 |     X - C2 C HII) i,20
.H wherein R and X are as above defined, is reacted with a compound of
formula IlIl 25 R'1 CO-CH2-COOH   (111) or an active derivative, wherein
R'i has the same meanings as R1 specified in formula I or is a group
convertible into RI and 30    that the compound obtained can be eventually
submitted to one or more of the following phases: a) when R'a is different
from Rx, conversion of R'1 into R., obtaining a compound of formula 1, b)
when R'1 Is RI, conversion of group R1 into another group Ri to obtain a
compound of formula 1, c) formation of a salt and/or a solvate of a
compound of formula l; d) separation of stereoisomers of compounds of
formula 1. 6. Process according to claim 5, for preparation of a compound
of formula 1, wherein R. is methyl, characterized in that diketene is used
as activated species of acid CH3-COCH2CO2H. 7. Compound of claims 1-4 used
as antitussive agent. 40 8. Pharmaceutical compositions containing as an
active principle a compound of formula I from claims 1 to 4, mixtured with
an acceptable vehicle. 9. Use of compounds of claims 1-4 for preparation of
a drug having anti-tussive activity. 45 10.
(R,S)-2-(2-methoxyphenoxymethyl)-3-ethoxycarbonylacetyl-1,3-thiazolidine
according to claim 1. Patentansprilche 



60 1. Verbindungen gemAB Formel l: 30~~X : 655RO                        X -
CH 2                     0               ( { I ) dJ              CX2  - C
R15    EP 0 333 080 B1                 1111111111111111111 I ! wobel: - R
Wasserstoff, eine lineare oder verzweigte Ci - bis C4-Alkyl-, Allyl- oder
Propargylgruppe ist; - X O, CH2 oder S ist; - R. aus der Gruppe folgender
Reste gewghlt wird: -(CH2).Ra, Hydroxylgruppe, -O-(CH2)nRa, 5
-NRbRc oder -NH c(CH2)m-NRbRc; - Ra Wasserstoff, eine lineare oder
verzweigte Ci - bis C4-Alkyl-, Phenyl-, p-Methoxyphenyl-, 3,4,5-
Trimethoxyphenyl-, ,-Pyridyl-, Cyclopentyl- oder Cyclohexylgruppe ist; - Rb
und Rc gleich oder verschieden sein k6nnen und unabhangig voneinander aus
der Gruppe folgender Reste gewAhlt werden: Wasserstoff, lineare oder
verzweigte Ci- bis C4-Alkyl-, 9          Cyclohexyl-, Cyclopentyl-,
Benzyl-, Hexahydrobenzyl- oder a-, jS- oder -1-Pyridylmethylgruppe; oder
wobei Rb und Rc zusammen mit dem N-Atom, an das sie gebunden sind, eonen
Morpholino- Piperidino- oder Piperazinorest der Formel Rd-N(CH2-CH2)2-N-
bilden k5nnen, wobel es sich bei Rd um Wasserstoff, eine lineare oder
verzweigte GC - bis C4 -Alkyl-, Benzyl-, Hexahydrobenzyl- (C6 Hs)2 CH-,
(p-F-Cs H4)2CH- odor 6-Pyridylmethylgruppe handelt; 15       - n Null oder
eine ganze Zahl von 1 bis 3 und m 2 oder 3 ist, Enantiomere davon sowie
Salze mit pharmazeutisch zulassigen Sauren oder Basen. 2. Verbindungen
gemaR Anspruch 1, wobel X Sauerstoff ist. 3. Verbindungen gemaB Anspruch 1,
wobe Fl Rene Methylgruppe ist. 4. Verbindungen gemAB einem der AnsprUche 1
bis 3, wobel R1 aus der Gruppe folgender Reste gewAhlt wird: Methyl-,
Ethoxy-, Hydroxy-, Aminomethyl-, Diethylamino-ethylamino-,
4-Methyl-piperazino- oder 8-Pyridylethylaminogruppe. 25 5. Verfahren zur
Herstellung der Verbindungen gemaB Formel 1, dadurch gekennzeichnet, daB
man elne Verbindung der Formel 11 .30                   s X-.CH2
I                       t(II ) SJ6 wobel R und X wie oben definiert sind,
mit einer Verbindung der Formel IlI R'i CO-CH2-COOH   (111) 40 oder elnem
aktiven Derivat davon umsetzt, wobei R'i das gleiche bedeutet wie RI in
Formel I oder eine in RI umwandelbare Gruppe ist, und bei dem die erhaltene
Verbindung anschlieBend einer odor mehreren der folgenden
Verfahrensschritte unterzogen werden kann: 45       a) Sind R'1 und RI
verschieden, Umwandlung von R', in R1 und Herstellung einer Verbindung der
Formel 1, b) Ist R'i gleich R., Umwandlung von Gruppe RI in eine andere
Gruppe RI zur Herstellung einer Verbindung der Formel I, c) Bildung elnes
Salzes und/oder eines Solvats einer Verbindung der Formel l; so       d)
Abtrennung von Stereolsomeren der Verbindungen der Formel 1. 6. Verfahren
gemaB Anspruch 5 zur Herstellung einer Verbindung der Formel 1, wobel RI
elne Methyl- gruppe ist, dadurch gekennzeichnet, daB Diketen als aktivierte
Spezies der Saure CH3-COCH2CO2H 



eingesetzt wird. 55 7. Verbindung gemaB den AnsprUchen 1 bis 4, die als
Hustenmittel eingesetzt wird. 16    EP 0 333 080 B1             II!III1j
BIII1 11111 II!  !I 8  Pharmazeutische Verbindungen, die als Wirkprinzip
eine Verbindung der Formel I gemaB den AnsprO- chen 1 bis 4 enthalten,
gemischt mit einer zulassigen Tragersubstanz. 9. Verwendung von
Verbindungen gemaB den AnsprUchen 1 bis 4 zur Herstellung eines
Arzneimittels mit 6      antitussiver Wirkung. 10.
(R,S)-2-(2-Methoxyphenoxymethyl)-3-ethoxycarbonylacetyl-1
,3-thiazolidingemaB Anspruch 1. Revendicatlons 10 1. Composes de formule l:
RO               I~~~S 15 R02                5 j20 dans laquelie: R
represente un atome d'hydrogbne, un groups alkyle lin6aire ou ramifi4 en C,
a C4, allyle ou propargyle; X repr6sente un atome 0, S ou un groups CH2; 25
RI est choisi dons le groups form6 par les groupements -(CH2),Ra, hydroxy,
-0-(CH2)nRa, -NRbRc, NHRc(CH2)r,-NRbRc; Ra represente un atome d'hydrogene,
un groups alkyle lineaire ou ramifie en C, a C4, phenyle, p-
methoxy-ph6nyle, 3,4,5-trimethoxyph6nyle, B-pyridyle, cyclopentyle ou
cyclohexyle; Rb et Rc, qui peuvent etre identiques ou diff6rents, sont
choisis ind6pendamment dans le groupe form6 30     par I'atome d'hydrogbne,
les groupements alkyle lineaire ou ramifie en C, & C4, cyclohexyle,
cyclopentyle, benzyle, hexahydrobenzyie, a, fi, ou y-pyridylmethyle, ou
bien Rb et Rc pris ensemble avec l'atome d'azote auquel iis sont lies
peuvent former un r6sidu morpholino, piperidino, ou piperazino de formule
Rd-N(CH2-CH2)2-N- dans laquelle Rd represente un atome d'hydrogene, un
groups alkyle Iin6aire ou ramifi6 en C, a C4, benzyle, hexahydrobenzyle,
(CsHs)2CH-, (p-F-CHs H4)2CH ou ,B-pyridyl- 35     methyle; n vaut zro ou
est un nombre entier valant de 1 i 3 et m vaut 2 ou 3, leurs enantiomeres,
et leurs sels avec des acides ou bases acceptables sur le plan
pharmaceutique. 2. Compos6s selon la revendication 1, dans lesquels X
represente un atome d'oxygene. 40 3 Compos6s selon la revendication 1, dans
lesquels R represente un groups methyle. 4. Compos6s selon l'une quelconque
des revendications 1 a 3, dans lesquels R1 est choisi dans le groups form6
par les groupements methyle, 6thoxy, hydroxy, aminom6thyle,
diethylamino-6thylamino, 45     4-methyl-pip~razino, 6-pyridyI-6tylamino.
5. Proc6de de preparation des compos6s de formule 1, caract6ris6 en ce
qu'un compose de formule 11 50Rox ] 60  X    CH2       1
( II 1/                  ~~~~H 55 dans laquelle R et X sont tels que
definis ci-dessus, est mis a r6agir avec un compose de formule III 17 



EP 0 333 080 B1 *  C  L  M  S    * R' CO-CH2-COOH   (Ill) ou un ddriv6
actif, dans laquelle R'i a les m~mes significations quo R. spdcifid dans la
formule I ou represente un groupe 5     convertible en Ri, et en ce que le
composd obtenu peut etre eventuellement soumis & une ou plusieurs des
operations suivantes: a) quand R'1 est diff~rent de Ri, conversion de R',
en R1, obtenant un compose de formule 1, b) quand R', est R1, conversion du
groupe R, en un autre groupe R1 pour obtenir un compose de formule 1, 10
c) formation d'un sel etlou d'un solvate d'un composd de formule I; d)
separation des sterdoisombres des composds de formule 1. 6. Procedd salon
la revendication 5, pour la preparation d'un compose de formula 1, dans
lequol R1 represente un groupe methyle, caractdrisW en ce quo lPon utilise
un dictene comme espbce activee de 15    I'acide CHs-COCH2CO2H. 7. Compos6
salon les revendications 1  4, utilise comme agent antitussif. 8.
Composition pharmaceutique contenant comme principe actif un compos6 de
formula I selon les revendications 1 a 4, m6lang6 avoc un vehicule
acceptable. 20 9. Utilisation des composes solon les revendications 1 a 4
pour la preparation d'un medicament ayant une activit6 anti-tussive. 25 10.
(R,S)-2-(2-mdthoxyphenoxym6thyl)-3-6thoxycarbonyl-ac6tyl-1 ,3-thiazolidine
salon la revendication 1. 30. 35 40 45 50 55 18    


