
EP 0 412 404 B1 Description This invention relates to new thiazole
derivatives. More particularly, this invention relates to new thiazole
derivatives and pharmaceutically acceptable salts thereof 5   which have
pharmacological activities, processes for production thereof,
pharmaceutical compositions comprising the same and methods of use thereof.
EP-A-0 117 082 discloses thiazole derivatives which are useful as
cardiotonic agents and anti-ulcer agents. Arzneimittel-Forschung 1976, 26,
154347 discloses chemotherapeutically active nitrodiphenyl sulfones showing
a good systemic activity against tubercle bacilli and plasmodia. However,
the advantages of these compounds were in- 10  significant as compared to
diamino-diphenyl sulfone. Accordingly, one object of this invention is to
provide new and useful thiazole derivatives and pharmaceutically acceptable
salts thereof. Another object of this invention is to provide processes for
production of said thiazole derivatives and pharmaceu- tically acceptable
salts thereof. 15      A further object of this invention is to provide
pharmaceutical compositions comprising said thiazole derivatives or
pharmaceutically acceptable salts thereof. Still further object of this
invention is to provide methods of using said thiazole derivatives or
pharmaceutically acceptable salts thereof for therapeutic treatment of
rheumatism, nephritis, thrombocytopenia, tumor or side effect of an
antitumor agent in human being and animals. 20      The object thiazole
derivatives of this invention are novel and represented by the following
general formula (I): 2 [err] wherein 30   [err] is hydrogen [err]alkanoyl,
[err]alkanesulfonyl or benzoyl which may be substituted with halogen, R2 is
hydrogen,  [err] alkyl, hydroxy [err]alkyl, halogen or carboxy, A   is
[err] [wherein R4 is [err] alkyl], [err] [wherein m is 0, 1 or 2], and 40
R3  is phenyl, toluolyl, xylyl, cumenyl or naphthyl which may be
substituted with halogen, hydroxy, [err]alkoxy, nitro, amino or acylamino;
or pyridyl, pyrimidinyl, imidazolyl, tetrazolyl or thiadiazolyl, each of
which may be substituted with  [err]alkyl, amino, hydroxy or
halo[err]alkyl, provided that R3 is pyridyl, pyrimidinyl, imidazolyl,
tetrazolyl or thiadiazolyl, each of which may be substituted with
[err]alkyl, amino, hydroxy or halo[err]alkyl when A is [err] 50
[wherein m is an integer of 0, 1, or 2] The object compound (I) of the
present invention can be prepared by the following processes. 55 2 
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EP 0 412 404 B1 wherein [err] and A   are each as defined above, [err]
is acyl which may be substituted with halogen, 5    [err]
is acylamino, X                      is halogen, e                      is
0 or 1, n                      is  or 1 and q                      is1or2,
10 provided that q is 2 when n is 1. A kind of the starting compounds [II]
can be prepared by the process as illustrated in the following. Process A
15 [err] wherein [err] and X are each as defined above, and 30   [err]  is
[err]alkyl or hydroxy[err]alkyl. In the above and subsequent of the present
specification, suitable examples and illustrations for the various defi-
nitions to be included within the scope of the invention are explained in
detail as follows: Suitable "[err]alkyl" may be a straight or branched one
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 35  tert-butyl,
pentyl, hexyl or the like. Suitable example of "[err]alkyl" moiety in the
term "hydroxy[err]alkyl" and "halo[err]alkyl" can be referred to the ones
as exemplified above. Suitable "halo[err]alkyl" may include
monohalo[err]alkyl" [e.g. chloromethyl, bromomethyl fluoromethyl, etc.],
dihalo[err]alkyl" [e.g. dichloromethyl, dibromomethyl, difluoromethyl,
etc.] and trihalo[err]alkyl" [e.g. trichlo- 40  romethyl, tribromomethyl,
trifluoromethyl, trifluoroethyl, etc.] and the like. Suitable "[err]alkoxy"
may include methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
t-butoxy, pentyloxy, hexyloxy and the like. Suitable "halogen" may include
fluorine, chlorine, bromine and iodine. The [err]alkanoyl may include
formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl,
pivaloyl, hexanoyl, 45   etc., [err]alkanesulfonyl may include
methanesulfonyl, ethanesulfonyl, propanesulfonyl, butanesulfonyl,
pentanesul- fonyl, hexanesulfonyl, etc., and the like. Suitable example of
"acyl" moiety in the term of "acylamino" may include an aliphatic acyl, an
aromatic acyl and an aliphatic acyl substituted with aromatic group(s). The
aliphatic acyl may include saturated or unsaturated, acyclic orcyclic ones,
such as  [err]alkanoyl (e.g. formyl, 



50   acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl,
hexanoyl, etc.),  [err] alkoxycarbonyl (e.g. methoxy- carbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl,
etc.), [err] alkanesulfonyl (e.g. methanesulfonyl, ethanesulfonyl,
propanesulfonyl, butanesulfonyl, pentanesulfonyl, hexanesulfonyl, etc.),
[err] alkenoyl (e.g. acryloyl, methacryloyl, crotonoyl, etc.), carbamoyl
and the like. The aromati acyl may include aroyl (e.g.benzoyl, toluoyl,
xyloyl, etc.) and the like. 55      The aliphatic acyl substituted with
aromatic group(s) may include ar[err]alkanoyl such as phenyl[err]alkanoyl
(E.g. phenylacetyl, phenylpropionyl, phenylhexanoyl, etc.),
ar[err]alkoxycarbonyl such as phenyl[err]alkoxycar- bonyl (e.g.
benzyloxycarbonyl, phenethyloxycarbonyl, etc.), phenoxy[err]alkanoyl (e.g.
phenoxyacetyl, phenoxypro- pionyl, etc.), and the like.    EP 0 412 404 B1
Suitable pharmaceutically acceptable salts of the object compounds [I] are
conventional non-toxic salts and include an organic acid salt [e.g.
formate, acetate, trifluoroacetate, maleate, tartrate, methanesulfonate,
benzenesulfonate, tol- uenesulfonate, etc.], an inorganic acid salt [e.g.
hydrochloride, hydrobromide, sulfate, phosphate, etc.], a salt with an
amino acid [e.g. arginine, glutamic acid, omithine, etc.], a metal salt
such as an alkali metal salt [e.g. sodium salt, po- 5   tassium salt, etc.]
and an alkaline earth metal salt [e.g. calcium salt, magnesium salt, etc.],
an ammonium salt, an organic basesalt [e.g. trimethylaminesalt,
triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine salt,
N,N'-dibenzyleth- ylenediamine salt, etc.], and the like. In this respect,
it is to be noted that the compounds [Ia] to [Ip] are included within the
scope of the compound [I], and accordingly the suitable salts of these
compounds [Ia] to [Ip] are to be referred to those as exemplified for the
object 10 compounds [I] in the above. The processes for preparing the
object compound [I] or salts thereof are explained in detail in the
following. Process 1 15      The object compound [Ib] or its salt can be
prepared by deacylating a compound [la] or its salt. Suitable method for
this deacylation reaction may include conventional one such as hydrolysis
and the like. Hydrolysis is preferably carried out in the presence of an
acid. Suitable acid may be an inorganic acid [e.g. hydrochloric acid,
hydrobromic acid, sulfuric acid, etc.], an organic acid [e.g. formic acid,
acetic acid, trifluoroacetic acid, propionic acid, benzenesulfonic acid,
p-toluenesulfonic acid, etc.], an 20 acidic ion-exchange resin and the
like. In case that the organic acid such as trifluoroacetic acid and
p-toluenesulfonic acid is used in this reaction, the reaction is preferably
carried out in the presence of cation trapping agents [e.g. anisole, etc.].
The acid suitable for this hydrolysis can be selected according to the
kinds of the acyl group to be removed. The hydrolysis is usually carried
out in a conventional solvent which does not adversely influence the
reaction such 25   as water, methanol, ethanol, propanol, tert-butyl
alcohol, tetrahydrofuran, N,N-dimethylformarnide, dioxane or a mixture
thereof, and further the above-mentioned acids can also be used as a
solvent when they are in liquid. The reaction temperature of this
hydrolysis is not critical, and the reaction is usually carried out under
cooling, at 



ambient temperature or under heating. In this process, when the starting
compound [Ia] or its salt has a acylamino group for [err], the group is
also converted 30  to an amino group. Process 2 The object compound [Ic] or
its salt can be prepared by reacting a compound [II] or its salt with a
compound [III] or 35  its salt. Suitable salts of the compound [II] and
[III] may be the same as those exemplified as base salts of the object
compound [I]. This reaction is usually carried out in a solvent such as
methanol, ethanol, propanol, tetrahydrofuran, dioxane, dimethylformamide or
any other organic solvent which does not adversely influence the reaction.
40      In case that a free form of the compound [III] is used in this
reaction, the reaction is preferably carried out in the presence of a
conventional base, such as alkali metal hydride [e.g. sodium hydride,
potassium hydride, etc.], alkaline earth metal hydride [e.g. calcium
hydride, magnesium hydride, etc.], alkali metal hydroxide [e.g. sodium
hydroxide, potassium hydroxide, etc.], alkali metal carbonate [e.g. sodium
carbonate, potassium carbonate, etc.], alkali metal bi- carbonate [e.g.
sodium bicarbonate, potassium bicarbonate, etc.], alkali metal fluoride
[e.g. potassium fluoride, cesium 45  fluoride, etc.], alkali metal alkoxide
[e.g. sodium methoxide, sodium ethoxide, potassiumtert-butoxide, etc.],
trialkylamine [e.g. trimethylamine, triethylamine, etc.], picoline,
1,5-diazabicyclo[4,3,0]non-5-ene, 1,4-diazabicyclo[2,2,2]octane, 1
,5-diazabicyclo[5,4,0]undecene-5 or the like. The reaction temperature is
not critical, and the reaction is usually carried out at ambient
temperature or under cooling, warming or heating. 50 Process 3 The object
compound [Ie] or its salt can be prepared by reducing a compound [Id] or
its salt. The reduction can be carried out in a conventional manner,
namely, chemical reduction or catalytic reduction. 55       Suitable
reducing-agents to be used in chemical reduction are a combination of metal
(e.g. stannum, zinc, iron, etc.) and ammonium chloride or an base (e.g.
ammonia, sodium hydroxide, etc.), a combination of metal (e.g. tin, zinc,
iron, etc.) or metallic compound (e.g. chromium chloride, stannous
chloride, chromium acetate, etc.) and an organic or inor- ganic acid (e.g.
formic acid, acetic acid, propionic acid, trifluoroacetic acid,
p-toluenesulfonic acid, hydrochloric acid, 6    EP 0 412 404 B1 hydrobromic
acid, etc.), alkali metal borohydride (e.g. lithium borohydride, sodium
borohydride, potassium borohydride, etc.) alkali metal cyanoborohydride
(e.g. sodium cyanoborohydride, etc.) or alkali metal aluminium hydride
(e.g. lithium aluminum hydride, etc.) the like. Suitable catalysts to be
used in catalytic reduction are conventional ones such as platinum catalyst
(e.g. platinum 5 plate, spongy platinum, platinum black, colloidal
platinum, platinum oxide, platinum wire, etc.), palladium catalyst (e.g. 



palladium on carbon, colloidal palladium, palladium on barium sulfate,
palladium on barium carbonate, etc.), nickel cat- alyst (e.g. reduced
nickel, nickel oxide, Raney nickel, etc.), cobalt catalyst (e.g. reduced
cobalt, Raney cobalt, etc.), iron catalyst (e.g. reduced iron, Raney iron,
etc.), copper catalyst (e.g. reduced copper, Raney copper, Ullman copper,
etc.) or the like. 10      The reduction of this process is usually carried
out in a solvent such as water, alcohol (e.g. methanol, ethanol, propanol,
etc.), acetic acid, dioxane, tetrahydrofuran, N,N-dimethylformamide,
dimethyl sulfoxide, or any other organic solvent which does not adversely
influence the reaction, or a mixture thereof. In case above-mentioned
reducing agent is liquid, it can be also used as a solvent. The reaction is
preferably carried out under cooling to warming or heating. 15 Process 4 A
compound [Ig] or its salt can be prepared by subjecting a compound [If] or
its salt to oxidation. Oxidation in this process is carried out in a
conventional manner with a conventional oxidizing agent which can 20
oxidize a -S- group into -SO- or [err] group, or -SO- group into [err]
group. Suitable example of such oxidizing agent are inorganic peracid or
its salt (e.g. periodic acid, persulfuric acid, etc.) or the sodium or
potassium salt thereof, an organic peracid or its salt (e.g. perbenzoic
acid, 3-chloroperbenzoic acid, performic acid, peracetic acid,
chloroperacetic acid, trifluoroperacetic acid, etc. or the sodium or
potassium salt thereof, etc.), ozone, hydrogen peroxide, urea-hydrogen
peroxide and the like. 25      The present reaction is preferably conducted
in the presence of a compound comprising a Group Vb or VIb metal in the
Periodic Table, for example, tungstic acid, molybdic acid, vanadic acid,
etc. or their salt with an alkali metal (e.g. sodium, potassium, etc.), an
alkaline earth metal (e.g. calcium, magnesium, etc.) or ammonium, etc., or
vanadium pen- toxide. The present oxidation is usually conducted in a
solvent such as water, acetic acid, ethyl acetate, chloroform, dichlo- 30
romethane, tetrahydrofuran, dioxane, N,N-dimethylformamide or any other
solvent which does not give bad influence to the present reaction. There is
not particular limitation tothe reaction temperature, and the present
reaction is usually conducted at ambient temperature or under cooling. 35
Process 5 The object compound [Ik] or its salt can be prepared by
halogenating a compound [Ij] or its salt. Suitable halogenating agent of
this reaction may include conventional ones for example, halogen [e.g.
chlorine, bromine, iodine, etc.], sulfuryl halide [e.g. sulfuryl chloride,
sulfuryl bromide, etc.], N-halosuccinimide [e.g. N-chlorosuc- 40
cinimide, N-bromosuccinimide, etc.], pyridinium hydrohalide perhalide [e.g.
pyridinium hydrobromide perbromide, py- ridinium hydrochloride perchloride,
etc.], quartemary ammonium perhalide [e.g. phenyltrimethylammonium
perbromide, etc.], [err]-trihaloacetophenone [e.g.
[err]-tribromoacetophenone, etc.], cupric or potassium bromide, selenium
oxychloride, or the like. These halogenating agents may be selected
according to the kind of the starting compound [Ij] to be used. This
reaction is usually carried out in a conventional solvent such as
chloroform, methylene chloride, carbon tetra- 45   chloride, acetic acid, a
mixture of hydrogen halide [e.g. hydrogen bromide, hydrogen chloride, etc.]
and acetic acid, water, dimethylformamide or the like. 



The reaction temperature is not critical, and the reaction is usually
carried out under cooling, at ambient temperature or under warming or
heating. 50   Process 6 The object compound [Ia] or its salt can be
prepared by acylating a compound [Ib] or its reactive derivatives at the
amino group or a salt thereof. Suitable reactive derivatives at the amino
group of the compound [Ib] include conventional ones used in amidation 55
for example, Schiff's base type imino or its tautomeric enamine type isomer
formed by reaction of a compound [Ib] with a carbonyl compound, a silyl
derivative formed by reaction of a compound [Ib] with a silyl compound such
as trimethyl- silylacetamide, bis(trimethylsilyl)acetamide or the like, a
derivative formed by reaction of a compound [Ib] with phospho- rus
trichloride or phosgene, and the like. 7    EP0412404 B1 Suitable acylating
agent to be used in this reaction includes an organic acid such as alkanoic
acid [e.g. formic acid, acetic acid, propionic acid, etc.], arenecarboxylic
acid (e.g. benzoic acid, toluenecarboxylic acid, etc.) which may have
halogen, lower alkanesulfonic acid [e.g. methanesulfonic acid, etc.],
arylisocyanate [e.g. phenylisocyanate, etc.] which may have halogen and
their reactive derivative. 5       The suitable reactive derivative may be
a conventional one such as an acid halide [e.g. acid chloride, acid
bromide, etc.], an acid azide, an acid anhydride, an activated amide, an
activated ester and the like. When free acid is used as an acylating agent,
the acylation reaction may preferably be conducted in the presence of a
conventional condensing agent such as N,N'-dicyclohexylcarbodiimide or the
like. This reaction is usually carried out in a solvent which does not
adversely influence the reaction such as water, 10  tetrahydrofuran,
chloroform, dioxane, pyridine, methylene chloride, N,N-dimethylformamide or
the like. The reaction temperature is not critical and the reaction can be
carried out at any temperature under cooling to heating. Process 7 15 The
object compound [Il] or its salt can be prepared by acylating a compound
[Ie] or its reactive derivativesat the amino group or a salt thereof.
Suitable reactive derivatives at the amino group are to be referred to
those as exemplified in Process 6. This reaction may be carried out in
substantially the same manner as Process 6, and therefore the reaction mode
20   and reaction conditions [e.g. acylating agent, solvent, reaction
temperature, etc.] of this reaction are to be referred to those as
explained in Process 6. Process 8 25      The object compound [Ip] or its
salt can be prepared by reacting a compound [lo] or its salt with a
hydroxylamine derivative [VII] or its salt. 



A suitable salt of a hydroxylamine derivative [VII] may be a hydrohalide
(e.g. hydrochloride, etc.). This reaction is usually carried out in
aconventional solvent such as water, alcohol (e.g. methanol, ethanol,
propanol, etc.), tetrahydrofuran, dioxane, ethyl acetate,
N,N-dimethylormamide, dimethyl sulfoxide or any other organic solvent 30
which does not adversely influence the reaction. In case the compound [VII]
is liquid, it can be also used as a solvent. The reaction temperature is
not critical, and the reaction can be carried out under cooling to warming
or heating. The process for preparing the starting compound [II] or its
salt is explained in detail in the following. Process A 35 The compound
[II'] or its salt can be prepared by halogenating a compound [VIII] or its
salt. Suitable salts of the compounds [II'] and [VIII] may be the same as
those exemplified for the object compound [I]. This reaction may be carried
out in substantially the same manner as Process 6, and therefore the
reaction mode and reaction conditions [e.g. halogenating agent, solvent,
reaction temperature, etc.] of this reaction are to be referred 40  to
those as explained in Process 6. The object compounds and pharmaceutically
acceptable salts thereof are novel and exhibit pharmacological activ- ities
and are useful for the treatment and prophylaxis of rheumatism (e.g.
rheumarthritis, etc.), nephritis, thrombocyto- penia [e.g. idiopathic
thrombocytopenic purpura, secondary thrombocytopenic purpura,
thrombocytopenia due to a side effect of an antitumor agent (e.g. mitomycin
C, etc.) etc.], tumor, side effect of an antitumor agent (e.g. decrease of
body 45   weight, etc.) and the like. In order to show the utility of the
object compounds [I], antirheumatic, anti-nephritic and platelet
number-increasing activities and alleviating activity for side effect of
antitumor agent of the object compounds [I] are explained in the fol-
lowing. 50   Antirheumatic activity Test 1 Effect on collagen induced
arthritis in mice Method: 55 Ten male DBA/1 mice were used per group. Type
II bovine collagen was dissolved in 0.1 M acetic acid and emulsified in
complete Freund's adjuvant (CFA). Mice were primed with 125 [err] of Type
II collagen in CFA intradermally at the base of the tail. Mice were
challenged after 21 day with the same procedure. Fromthe day of challenge,
drug was administered 8    EP0412404B1 orally once a day for 3 weeks and
mice were inspected weekly forvisual signs of arthritis. To evaluate the
effect of drugs, an arthritic index was used. Arthritic index was obtained
by scoring each limb 0 - 3 severity, ep sen ng join swelling and erythema
(Grade 1), visible join disorder (Grade 2) and detectable join ankylosis
(Grade 3), and by summing up scores of four limbs. 5 



Results: 10                             Compounds   Dose level (mg/kg)
Inhibition (%) a compound of Example 11          100              51
Example 14           100             57 15
Example 15           100             35 Example 18           100
44 Example 21           100            31 Anti-nephritic activity 20 Test 2
Effect on chloric GVH disease (nephritis) Method: 25      Sixweeks
oldfemale (57BL/6x DBA/2)[err] and DBA/2 mice were used. Graft-versus-host
(GVH) disease was induced in (57BU6 x DBA/2)[err] mice with two injections
of DBA/2 spleen cells given 5 days apart. Each injection contained 5 x 107
cells. From 3 days after second cell injection, drug was administered
orally once a day for 8 weeks. To assess the renal disease, at 8 weeks
after last cell injection, proteinuria were measured. The concentration of
serum albumin in the urine was determined by the single radial
immunodiffusion method using rabbit anti-mouse serum albumin antiserum. 30
Ten mice were used per group. Antinephritic activity of the compound was
expressed the inhibition of albumin in urine. Results: 35 Compounds   Dose
level (mg/kg)  Inhibition of albumin in urine (%) a compound of Example 11
100                    96 40                     Example 14           100
90 Example 15           100                    98 Example 18           100
70 Example 20           100                    74 45
Example 21           100                    78 Platelet number-increasing
activity Test 3 Increasing effect on the platelet number decreased by
mitomycin C 50 Method: A test compound was given orally once a day for 5
days to male ddY mice aged 6 or 7 weeks. The animals were used in groups of
10. Mitomycin C (hereinafter referred to as MMC) at a dose of 3.2 mg/kg was
given intravenously to 55   mice on day 0, 2 and 4 after the initial dosing
with the test compound. The number of platelets were counted 5 days after
the final dosing with the test compound, in which mice were bled from the
orbital plexus and the platelets were counted with an automatic blood
analyzer. The number of platelets of each group was calculated on the basis
of the number of platelets (%) obtained from the non-test compound group. 



9    EP 0 412 404 B1 Results: Compounds   Dose level (mg/kg)  Number of
platelets (%) a compound of Example 8            32                 164
Example 9            32                 150 10
Example 15            32                 184 Example 16           32
154 Example 18           32                 210 Example 42           32
135 15   Alleviating activity for side effect of antitumor agent Test 4
Restoring effect on the body weight decreased by MMC Method: 20 A test
compound was given orally once a day for 5 days to male ddY mice aged 6 or
7 weeks. The animals were used in groups of 10. MMC at a dose of 3.2 mg/kg
was given intravenously to mice on day 0, 2 and 4 after the initial dosing
with the test compound. The body weight of mice were measured on day 0 and
day 8. 25      The body weight of non-test compound group which was only
administered MMC as above was measured on day 0 and day 8 as a control.
Results: so Dose of test compound (mg/kg)   Body weight (g) day 0  day 8
MMC & a compound of Example 15             100                32.7   31. 1
MMC & a compound of Example 16             100                32.6   31.1
MMC & a compound of Example 42             100                32.6   30.2
MMC (no test compound)                       -                32.6   28.6
40
(mean of 10 mice) For therapeutic administration, the object compounds [I]
and pharmaceutically acceptable salts thereof are used in the form of
conventional pharmaceutical composition such as powders, fine granules,
granules, tablets, dragee, micro- capsules, capsules, suppository,
solution, suspension, emulsion, syrups and the like. If desired, diluents
or disintegrators (e.g. sucrose, lactose, starch, crystalline cellulose,
low-substituted hydroxypropyl cellulose, synthetic aluminum silicate,
etc.), binding agents (e.g. cellulose, methylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, polypro-
pylpyrrolidone, polyvinylpyrrolidone, gelatin, gum arabic,
polyethyleneglycol, etc.), coloring agents, sweeting agents, 



lubricant (e.g. magnesium stearate, etc.) or the like, may be dispensed
with said composition. The dosage of said composition according to this
invention depends on the patient's age, body weight, condition, etc., and
it is generally administered by the oral route at the daily dose level of 1
mg to 1 g as the object compound [I] or a salt thereof, preferably 10 mg to
100 mg on the same basis, at the interval of 1 to 3 times a day. Typical
unit doses may be 5 mg, 10 mg, 20mg, 50mg, 100mg and the like, although
these are only examples and not limitative, of course. The following
Preparations and Examples are given for the purpose of illustrating the
present invention in more detail. 55   Preparation 1 A mixture of
2-acetylamino-4-hydroxymethylthiazole (7.0 g) and N-chlorosuccinimide (6.5
g) in acetic acid (70 ml) 10    EP 0 412 404 B1 was heated at 40C for 3.5
hours with stirring. The reaction mixture was concentrated under reduced
pressure and the residue was added the aqueous sodium bicarbonate. The
mixture was extracted with a mixture of ethyl acetate and tetrahydrofuran
(1:1), washed with water and dried over magnesium sulfate. The solvent was
concentrated under re- duced pressure and the residue was triturated with
isopropyl ether. The precipitates were collected by filtration, washed 5
with isopropyl ether and dried in vacuo to give
2-acetylamino-5-chloro-4-hydroxymethylthiazole (7.3 g, yield: 78.5%). mp:
145-[err] I R (Nujol): 3150, 1690, 1550, 1285 [err] NMR (DMSO-[err], 60MHZ,
ppm): 2.17 (3H, s), 4.17 (2H, d, J=5Hz), 5.17 (1H, t, J=5Hz) Mass: [err]
208, [err] 207, M 206, m/e 164,147,135 10 Preparation 2 A mixture of
2-amino-4-methylthiazole hydrochloride (1.5 g) and N-chlorosuccinimide (1.6
g) in acetic acid (15 ml) was heated [err] for 5.5 hours with stirring. The
reaction mixture was poured into ice water and the solution was adjusted 15
to pH 8.5 using sodium bicarbonate. The mixture was extracted with a
mixture of tetrahydrofuran and ethyl acetate (1:1), washed with aqueous
saturated sodium chloride and dried over magnesium sulfate. The solvent was
concentrated under reduced pressure to give
2-amino-5-chloro-4-methylthiazole (1.4 g, yield: 94.6%, oil). NMR
(DMSO-[err], 200MHZ, ppm): 2.09 (3H, s), 7.00 (2H, br s) Mass: [err] 150,
[err] 149, M 148, m/e 133,113, 99 20 Preparation 3 To a solution of
2-amino-4-methylthiazole hydrochloride (3.0 g) in acetic acid (20 ml) was
added once N-bromosuc- cinimide (4.0 g) at room temperature with stirring.
The mixture was stirred at room temperature for 1.5 hours and the 25
reaction mixture was poured into isopropyl ether under ice cooling. The
precipitates were collected by filtration, washed with ethyl ether and
dried in vacuo to give 2-amino-5-bromo-4-methylthiazole hydrochloride (4.1
g, yield: 89.1%). mp: 175-[err] (dec.) 



I R (Nujol): 3200, 2500-2700, 1635 [err] NMR (DMSO-[err], 200MHZ, ppm):
2.14 (3H, s), 8.90 (3H, br s) 30       Mass: [err] 196, [err] 195, [err]
194, M 193, m/e 192,191,149,123,113 Example 1 A mixture of
2-amino-4-(4-aminobenzoyl)thiazole (6 g) and methoxyamine hydrochloride (13
g) in methanol (800 35   ml) was stirred at room temperature for 16 hours.
The reaction mixture was concentrated under reduced pressure and then to
the residue was added water. The solution was adjusted to pH 8.5 using 10%
aqueous sodium bicarbonate under ice-cooling. The precipitates were
collected by filtration, washed with water and recrystallized from ethanol
to give 2-amino-4-[(4-aminophenyl)methoxyiminomethyl]thiazole (4.9 g,
yield: 72.1%). mp: 181-[err] 40       IR (Nujol): 3350, 3100, 1605, 1510,
1380 [err] NMR (DMSO-[err], 60MHZ, ppm) : 3.73 (3H, s), 5.29 (2H, s), 6.46
(2H, d, J=9Hz), 6.95 (1 H, s), 7.00 (2H, d, J=9Hz) Mass: [err] 249, M 248,
m/e 217, 203 Example 2 45 A mixture of 2-acetylamino-4-chloromethylthiazole
(1.9 g), 4-nitrothiophenol (1.6 g) and potassium carbonate (2.0 g) in a
N,N-dimethylformamide (50 ml) was heated at 100 C for 3 hours with-
stirring. The reaction mixture was con- centrated under reduced pressure
and the residue was triturated with water. The precipitates were collected
by filtration, washed with water and dried in vacuo to give
2-acetylamino-4-(4-nitrophenylthiomethyl)thiazole (2.95 g, yield: 95.5%).
50       mp: 165-[err] IR (Nujol): 3150, 1655, 1595, 1545,1500,1335, 1290
[err] NMR (DMSO-[err], 60MHZ, ppm) :2.17 (3H, s), 4.67 (2H, s), 7.15 (1H,
s), 7.60 (2H, d, J=8Hz), 8.17 (2H, d, J=8Hz) Mass: [err] 310, M 309, m/e
267, 246,155,124,113 55   Example 3 To a mixture of
2-acetylamino-4-(4-nitrophenylthiomethyl)thiazole (11 g) and ammonium
chloride (2 g) in a mixture of tetrahydrofuran (200 ml), ethanol (200 ml)
and water (100 ml) was added portionwise the iron powder (17 g) at [err]
EP 0 412 404 B1 with stirring. The mixture was refluxed for 3 hours with
stirring. The reaction mixture was filtered by suction and the filtrate was
concentrated under reduced pressure and then the residue was triturated
with water. The precipitates were collected by filtration, washed with
water and dried in vacuo to give
2-acetylamino-4-(4-aminophenylthiomethyl)thiazole (9.3 g, yield: 93.6%). 5
IR (Nujol): 3400, 3250, 3150,1690,1545, 1370,1220 [err] NMR (DMSO-[err],
90MHZ, ppm): 2.10 (3H, s), 3.90 (2H, s), 5.20 (2H, s), 6.50 (2H, d, J=8Hz),
6.70 (1 H, s), 7.05 (2H, d, J=8Hz), 12.10 (1H, s) Mass: [err] 280, M 279,
m/e 236, 220, 216, 205 



10   Example 4 To a solution of
2-acetylamino-4-(4-aminophenylthiomethyl)thiazole (9.0 g) in ethyl acetate
(300 ml) was added portionwise the 3-chloroperbenzoic acid (17 g) at 5C
with stirring. The mixture was stirred at room temperature for 16 hours.
The reaction mixture was washed with aqueous sodium bicarbonate and dried
over magnesium sulfate. The 15  solvent was concentrated under reduced
pressure to give solid. The solid was subjected to column chromatography on
silica gel (silica gel 60, 70-230 mesh; Merck: 300 g) and eluted with a
mixture of chloroform and methanol (10:1). The fractions containing the
objective compound were combined and concentrated under reduced pressure to
give 2-acetylamino-4-(4-aminophenylsulfonylmethyl)thiazole (4.85 g, yield:
48.3%). mp: 135-[err] 20       IR (Nujol): 3450, 3350, 3200, 1680,
1635,1595, 1550, 1300 cm-1 NMR (DMSO-[err], 60MHZ ppm): 2.17 (3H, s), 4.50
(2H, s), 6.17 (2H, s), 6.63 (2H, d, J=8Hz), 6.90 (1H, s), 7.35 (2H, d,
J=8Hz) Example 5 25 A solution of
2-acetylamino-4-(4-aminophenylsulfonylmethyl)thiazole (4.8 g) in a mixture
of acetic acid (35 ml) and 6N-aqueous hydrochloric acid (10 ml) was
refluxed for 2.5 hours with stirring. The reaction mixture was poured into
ice-water and then the solution was adjusted to pH 8.0 using 10% aqueous
sodium bicarbonate with stirring. The pre- cipitates were collected by
filtration, washed with water and dried in vacuo to give
2-amino-4-(4-aminophenylsulfonyl- 30   methyl)-thiazole (2.50 g, yield:
60.2%). mp: 203-206C (dec.) IR (Nujol): 3450, 3350, 1630, 1595, 1630 1380
[err] NMR (DMSO-[err], 60MHZ, ppm): 4.20 (2H, s), 6.03 (2H, s), 6.27 (1 H,
s), 6.57 (2H, d, J=8Hz), 6.85 (2H, s), 7.33 (2H, d, J=8Hz) 35       Mass: M
269, m/e 205, 162, 140, 113 Example 6 A mixture of 4-nitrothiophenol (9.3
g), 2-amino-4-chloromethylthiazole hydrochloride (11 g) and potassium
carbonate 40  (20 g) in N,N-dimethylformamide (200 ml) was heated at
85-[err] for 5 hours with stirring. The reaction mixture was concentrated
under reduced pressure and the residue was triturated with water. The
precipitates were collected by filtration, washed with water and dried in
vacuo to give 2-amino-4-(4-nitrophenylthiomethyl)thiazole (15.80 g, yield:
98.6%). IR (Nujol): 3400, 3100, 1630, 1630, 1340 [err] 45       NMR
(DMSO-[err], 60MHZ, ppm): 4.23 (2H, s), 6.60 (1 H, s), 7.03 (2H, s), 7.63
(2H, d, J=9Hz), 8.20 (2H, d, J=9Hz) Mass: [err] 268, M 267, m/e 237, 177,
113 Example 7 50      To a mixture of
2-amino-4-(4-nitrophenylthiomethyl)-thiazole (15 g) and ammonium chloride
(2 g) in a mixture of tetrahydrofuran (100 ml), ethanol (150 ml) and water
was added portionwise added the iron powder (15 g) at 80C with stirring.
The mixture was refluxed for 2 hours with stirring. The reaction mixture
was filtered by suction and the filtrate was concentrated under reduced
pressure. The residue was extracted with a mixture of tetrahydrofuran and
ethyl acetate 



(1:1), washed with saturated aqueous sodium chloride and dried over
magnesium sulfate. The solvent was evaporated 55  in vacuo and the residue
was triturated with chloroform. The precipitates were collected by
filtration, washed with ether and dried in vacuo to give
2-amino-4-(4-aminophenylthiomethyl)-thiazole (1 0.50 g, yield: 73.0%). mp:
130-[err] IR (Nujol): 3425, 3350,1630, 1605,1595, 1535, 1495, 1440, 1380,
1340,1280 [err] 12    EP 0 412 404 B1 NMR (DMSO-[err], 90MHZ ppm): 3.70
(2H, s), 5.15 (2H, s), 6.10 (1 H, s), 6.45 (2H, d, J=9Hz), 6.83 (2H, s),
7.00 (2H, d, J=9Hz) Mass: [err] 238, M 237, m/e 204,124, 113 5   Example 8
A solution of 3-chloroperbenzoic acid (4.9 g) in dichloromethane (100 ml)
was dropwise added to a solution of
2-amino-4-(4-aminophenylthiomethyl)thiazole (5.1 g) in a mixture of
dichloromethane (200 ml) and N,N-dimethylforma- mide (10 ml) at [err] with
stirring. The mixture was stirred at [err] for 1.5 hours with stirring. The
precipitates were collected 10  by filtration, washed with ethyl acetate
and dried in vacuo to give solid. The solid was recrystallized from ethanol
to give 2-amino-4-(4-aminophenylsulfinylmethyl)thiazole (4.70 g, yield:
86.3%). IR (Nujol): 3350-3100,1620, 1600, 1500, 1380,1300 [err] NMR
(DMSO-[err], 60MHZ, ppm): 3.87 (2H, s), 6.27 (2H, s), 6.67 (2H, d, J=9Hz),
7.00 (2H, s), 7.30 (2H, d, J=9Hz), 7.67 (1 H, s) 15       Mass: [err] 254,
M 253, m/e 237, 205,156, 139 Example 9 To a solution of
2-amino-4-(4-aminophenylsulfinylmethyl)thiazole (2.8 g) in
N,N-dimethylformamide (30 ml) was 20   added portionwise the
3-chloroperbenzoic acid (2.6 g) at [err] with stirring. The mixture was
stirred at room temperature for 2 hours and then the solution was poured
into ice-water. The precipitates were collected by filtration, washed with
aqueous sodium bicarbonate, washed with water and dried in vacuo to give
2-amino-4-(4-aminophenylsulfonylmethyl) -thiazole (2.85 g, yield 95.6%).
mp: 204-[err] (dec.) 25       IR (Nujol): 3375, 3275, 3150,1615,1595,
1295,1140 [err] NMR (DMSO-d6, 60MHZ ppm): 4.30 (2H, s), 6.10 (2H, s), 6.30
(1H, s), 6.67 (2H, d, J=8Hz), 6.95 (2H, s), 7.43 (2H, d, J=8Hz) Mass: M
269, m/e 220, 205 30   Example 10 A mixture of
2-acetylamino-5-chlorothiazole (5.3 g), 4-mercaptopyridine (3.4 g) and
potassium carbonate in N,N-dimethylformamide (50 ml) was heated at [err]
for 2.5 hours with stirring. The reaction mixture was concentrated under
reduced pressure and the residue was triturated with water. The
precipitates were collected by filtration, washed 



35   with water and dried in vacuo to give
2-acetylamino-5-(4-pyridylthio)thiazole (6.3 g, yield: 83.7%). IR (Nujol):
3150, 1680, 1580,1300 cm-1 NMR (DMSO-[err], 90MHZ, ppm): 2.23 (3H, s), 7.10
(2H, d, J=6Hz), 7.80 (1 H, s), 8.40 (2H, d, J=6Hz), 11.90 (1 H, brs)
Example 11 40 A mixture of 2-acetylamino-5-(4-pyridylthio)thiazole (4.7 g),
acetic acid (35 ml) and 6N-aqueous hydrochloric acid (10 ml) was refluxed
for 2 hours with stirring. The reaction mixture was concentrated under
reduced pressure and the residue was dissolved in water. The solution was
adjusted pH 8.5 using aqueous sodium bicarbonate under ice cooling. The
precipitates were collected by filtration, washed with water and dried in
vacuo to give 2-amino-5-(4-pyridylthio) 45  thiazole (2.7 g, yield: 69.5%).
mp: 180-[err] (dec.) IR (Nujol): 3270, 3150, 1630, 1580, 1380 cm-1 NMR
(DMSO-[err], 90MHZ, ppm): 7.13 (2H, d, J=6Hz), 7.30 (1 H, s), 7.60 (2H, s),
8.40 (2H, d, J=6Hz) Mass: [err] 210, M 209, m/e 188, 150,131, 99 50 Example
12 To a mixture of 2-amino-5-(4-pyridylthio)thiazole (4.0 g) in a mixture
of chloroform (300 ml) and NN-dimethylforma- mide (10 ml) was added
dropwise the solution of 3-chloroperbenzoic acid (4.5 g) in chloroform (100
ml) at [err] with 55  stirring. The mixture was stirred at [err] for 26
hours under ice cooling. The reaction mixture was washed with aqueous
sodium bicarbonate and water and dried over magnesium sulfate. The solvent
was concentrated under reduced pressure to give solid. The solid was
subject to column chromatography on silica gel (silica gel 60, 70-230 mesh;
Merck: 250 g) and eluted with a mixture of chloroform and methanol (10:1).
The fractions containing the objective compound were 13    EP 0 412 404 B1
combined and concentrated under reduced pressure to give
2-amino-5-(4-pyridylsulfinyl)thiazole (2.5 g, yield: 58.1%). mp: 193-[err]
IR (Nujol) : 3350, 3250, 1610,1575, 1525,1280, 1220 [err] NMR (DMSO-[err],
60MHZ, ppm): 7.62 (2H, d, J=6Hz), 7.87 (1 H, s), 7.97 (2H, s), 8.80 (2H, d,
J=6Hz) 5        Mass: M 225, m/e 209,177,147, 131 Example 13 A mixture of
2-acetylamino-5-chlorothiazole (5.3 g), 2-mercaptopyridine (3.5 g) and
potassium carbonate (6.2 g) in 10   N,N-dimethylformamide (50 ml) was
heated at [err] for 3.5 hours with stirring. The reaction mixture was
concentrated under reduced pressure and the residue was triturated with
water. The precipitates were collected by filtration, washed with water and
dried in vacuo to give 2-acetylamino-5-(2-pyridylthio)thiazole (5.70 g,
yield: 76.0%). mp 185-188C (dec.) 



IR (Nujol): 3150, 1695, 1575,1300,1280, 1230 [err] 15       NMR
(DMSO-[err], 60MHZ, ppm): 2.20 (3H, s), 7.00-7.40 (2H, m), 7.70-7.90 (2H,
m), 8.50 (1 H, m), 12.40 (1 H, s) Mass: [err] 252, M 251, m/e 209, 176,167
Example 14 20      A mixture of 2-acetylamino-5-(2-pyridylthio)thiazole
(5.0 g) in a mixture of acetic acid (50 ml) and aqueous 6N-hy- drochloric
acid (10 ml) was refluxed for 2 hours with stirring. The reaction mixture
was concentrated under reduced pressure and the residue was dissolved in
water. The solution was adjusted to pH 8.5 using aqueous sodium
bicarbonate, and then the mixture was extracted with ethyl acetate. The
organic layer was washed with water and dried over mag- nesium sulfate. The
solvent was concentrated under reduced pressure and the residue was
triturated with a solution of 25   hydrochloric acid in ethanol. The
precipitates were collected by filtration, washed with isopropyl ether and
dried in vacuo to give 2-amino-5-(2-pyridylthio)thiazole dihydrochloride
(4.60 g, yield: 85.8%). mp: 220-225C (dec.) IR (Nujol): 2550-2300,
1620,1595 [err] NMR (DMSO-[err], 60MHZ, ppm): 7.20-7.60 (2H, m), 7.70-8.00
(4H, m), 8.55 (1H, m), 10.50 (3H, brs) 30       Mass: m/e 209 (free), 187,
167, 123 Example 1 To a solution of 2-amino-5-(2-pyridylthio)thiazole
dihydrochloride (4.0g) in chloroform (100 ml) was dropwise added 35  the
solution of 3-chloroperbenzoic acid (5.0 g) in chloroform (100 ml) at 5C
with stirring. The mixture was stirred at [err] for 1.5 hours. The reaction
mixture was washed with aqueous sodium bicarbonate and dried over magnesium
sulfate. The solvent was concentrated under reduced pressure to give solid.
The solid was subjected to column chromatography on silica gel (silica gel
60, 70-230 mesh; Merck: 100 g) and eluted with a mixture of chloroform and
methanol (10:1). The fractions containing the objective compound were
combined and concentrated under reduced pressure to give 40
2-amino-5-(2-pyridylsulfinyl)thiazole (3.4 g, yield: 78.9%). mp: 200-202C
(dec.) IR (Nujol): 3300, 3150, 1630, 1575,1270,1225 [err] NMR (DMSO-[err],
90MHZ, ppm): 7.40-7.60 (1 H, m), 7.70 (1 H, s), 7.73 (2H, s), 7.90-8.20
(2H, m), 8.60 (1 H, m) Mass: M 225, m/e 209, 147, 115 45 Example 16 To a
solution of 2-amino-5-(2-pyridylthio)thiazole (5.7 g) in chloroform (450
ml) was dropwise added the solution of 3-chloroperbenzoic acid (15 g) in
chloroform (100 ml) at SOC with stirring. The mixture was stirred at room
temperature 50  for 16 hours. The reaction mixture was washed with aqueous
sodium bicarbonate and dried over magnesium sulfate. The solvent was
concentrated under reduced pressure to give
2-amino-5-(2-pyridylsulfonyl)-thiazole (2.2 g, yield: 33%). mp: 178-182C
(dec.) IR (Nujol): 3375, 3300, 3150,1645,1610, 1525,1320,1220 cm-1 NMR
(DMSO-[err], 60MHZ, ppm): 7.55-7.80 (2H, m), 8.00-8.30 (4H, m), 8.77 (1H,
m) 55       Mass: [err] 242, M 241, m/e 177,156,135 14 



EP 0 412 404 B1 Example 17 A mixture of 2-acetamido-5-chlorothiazole (14.3
g), 2-mercaptopyrimidine (10 g) and potassium carbonate anhy- drous (22.4
g) in N,N-dimethylformamide (280 ml) was stirred at 150C an hour. The
reaction mixture was poured into 5   water with stirring under ice cooling.
The mixture was extracted with ethyl acetate, washed with water and dried
over magnesium sulfate. The organic layer was concentrated under reduced
pressure to give solid. The solid was triturated with water, and the
precipitates were collected by filtration, washed with water and dried in
vacuo to give 2-acetamido-5- (2-pyrimidinylthio)thiazole (12.30 g, yield:
60.2%). mp: 225C (dec.) 10       IR (Nujol): 3170,1645,1555,1310 [err] NMR
(DMSO-[err],60MHZ, ppm): 2.20 (3H, s), 7.33 (IH, t, J=4Hz), 7.70 (1 H, s),
8.68 (2H, d, J=4Hz), 12.33 (1 H, br s) Mass: [err] 254, [err] 253, M 252,
m/e 210, 168 Example 18 15 Starting from
2-acetamido-5-(2-pyrimidinylthio)thiazole,
2-amino-5-(2-pyrimidinylthio)thiazole (2.02 g, yield: 22.0%) was obtained
mp: 175-177C IR (Nujol): 3270, 3100, 1655,1565, 1555, 1540 [err] 20
NMR (DMSO-d6, 60MHZ, ppm): 7.13-7.57 (4H, m), 8.40-8.77 (2H, m) Mass: [err]
212, [err] 211, M 210, mile 168,124 Example 19 25      A mixture of
2-acetylamino-5-chlorothiazole (5.3 g),1 -methyl-2-mercaptoimidazole (3.6
g) and potassium carbonate (6.2 g) in N,N-dimethylformamide (50 ml) was
heated at [err] for 5.5 hours with stirring. The reaction mixture was
concentrated under reduced pressure and the residue was triturated with
water. The precipitates were collected by filtration washed with water and
dried in vacuo to give 2-acetylamino-5-(1
-methylimidazol-2-ylthio)-thiazole (6.95 g, yield: 91.2%). 30       mp:
155-[err] (dec.) IR (Nujol): 3400, 1690, 1565,1300 [err] NMR (DMSO-[err],
90MHZ, ppm): 2.10 (3H, s), 3.70 (3H, s), 6.90 (IH, s), 7.26 (1H, s), 7.60
(1H, s) Mass: [err] 255, M 254, m/e 212,179,170,114 was obtained by
refluxing in a mixture of ethanol and concentrated hydrochloric acid with
stirring. The reaction mixture was concentrated under reduced pressure and
the residue was 35   dissolved in water. The solution was adjusted to pH 12
using aqueous sodium hydroxide with stirring under ice-cooling. The mixture
was extracted with ethyl acetate, washed with water and dried over
magnesium sulfate. The organic layer was concentrated under reduced
pressure to give solid. The solid was subjected to column chromotography on
silica gel and eluted with a mixture of chloroform and methanol (100: 1).
The fractions containing the objective compounds 



were combined and evaporated to dryness in vacuo to give the desired
compound. 40 Example 20 A solution of
2-acetylamino-5-(1-methylimidazol-2-ylthio)thiazole (7.0 g) in a mixture of
acetic acid (100 ml) and aqueous 6N-hydrochloric acid (20 ml) was refluxed
for 3.5 hours with stirring. The reaction mixture was concentrated 45
under reduced pressure and the residue was adjusted to pH 8 using aqueous
sodium bicarbonate under ice cooling. The precipitates were collected by
filtration, washed with water and dried in vacuo to give
2-amino-5-(1-methylimida- zol-2-ylthio)thiazole (4.9 g, yield: 83.9%). mp:
180-190C (dec.) IR (Nujol): 3300, 3150, 1620,1530,1280,1220 [err] so
NMR (DMSO-[err], 60MHZ, ppm): 3.77 (3H, s), 7.03 (1 H, s), 7.25 (1 H, s),
7.37 (1 H, s) Mass: [err] 213, M 212, m/e 179, 170, 126, 114 Example 21 55
To a mixture of 2-amino-5-(4-pyridylthio)thiazole (2.5 g) and pyridine (3
g) in N,N-dimethylformamide (25 ml) was added dropwise the 4-fluorobenzoyl
chloride (2.7 g) at [err] under ice cooling with stirring. The mixture was
stirred at [err] for 4 hours under ice cooling. The reaction mixture was
concentrated under reduced pressure and the residue was triturated with
water. The precipitates were collected by filtration, washed with water and
dried in vacuo to give 2-(4-fluor-    EP 0 412 404 B1
obenzoylamino)-5-(4-pyridylthio)thiazole (2.5 g, yield: 63.1%). mp:
220-225C (dec.) IR (Nujol): 3150, 1670, 1605,1587,1550, 1295,1230 [err] NMR
(DMSO-[err], 60MHZ, ppm): 7.10-7.67 (4H, m), 7.95 (1H, s), 8.10-8.60 (4H,
m), 12.85 (1H, s) 5        Mass: [err] 332, M 331, m/e 209, 123, 95 Example
22 A mixture of 4-chloromethyl-2-formylaminothiazole (1.86 g),
4-mercaptopyridine (1.23 g) and potassium carbonate 10  (1.8 g) in
N,N-dimethylformamide (20 ml) was heated at 1000 for 2 hours with stirring.
The reaction mixture was con- centrated under reduced pressure and the
residue was triturated with water. The precipitates were collected by
filtration, washed with water and dried in vacuo to give
2-formylamino-4-(4-pyridylthiomethyl)-thiazole (1.7 g, yield: 68.0%). mp:
182-184C IR (Nujol): 1675, 1650, 1585,1560,1270 [err] 15       NMR
(DMSO-[err], 60MHZ, ppm) :4.30 (2H, s), 7.15 (1H, s), 7.33 (2H, d, J=6Hz),
8.33 (2H, d, J=6Hz), 8.45 (1H, s) Mass: [err] 252, M 251, m/e 223,
155,141,113 Example 23 20      A mixture of
2-formylamino-4-(4-pyridylthiomethyl)-thiazole (1.6 g) and
N-chlorosuccinimide (1.5 g) in acetic acid (25 ml) was heated at 40-[err]
for 5 hours with stirring and then the mixture was allowed to stand at room
temperature 



for 16 hours. The reaction mixture was concentrated under reduced pressure
and the residue was triturated with aqueous sodium bicarbonate. The
precipitates were collected by filtration washed with water and dried in
vacuo to give 5-chlo- ro-2-formylamino-4-(4-pyridylthiomethyl)thiazole
(0.85 g, yield: 46.8%). 25       mp: 200-[err] (dec.) IR (Nujol): 1680,
1665, 1587,1300 cm-1 NMR (DMSO-[err], 60MHZ, ppm) :4.37 (2H, s), 7.40 (2H,
d, J=6Hz), 7.47 (2H, d, J=6Hz), 8.53 (1H, s), 12.50 (1H, s) Mass: [err]
288, [err] 287, [err] 286, M 285, m/e 256, 250, 175, 147 30   Example 24 A
solution of 5-chloro-2-formylamino-4-(4-pyridylthiomethyl)thiazole (4.9 g)
in a mixture of ethanol (25 ml), tetrahy- drofuran (20 ml) and concentrated
hydrochloric acid (7 ml) was stirred at room temperature for 4 hours. The
reaction mixture was concentrated under reduced pressure and the residue
was dissolved in water. The solution was adjusted 35  to pH 8 using aqueous
sodium bicarbonate under ice-cooling. The precipitates were collected by
filtration, washed with water and dried in vacuo to give
2-amino-5-chloro-4-(4-pyridylthiomethyl)-thiazole (0.26 g, yield: 56.6%).
IR (Nujol): 3350, 3250,1685,1530 [err] NMR (DMSO-[err], 60MHZ, ppm): 4.13
(2H, s), 7.33 (2H, d, J=6Hz), 7.43 (2H, s), 8.50 (2H, d, J=6Hz) Mass: [err]
259, [err] 258, M 257, m/e 220,147, 111 40 Example 25 A mixture of
4-chloromethyl-2-formylaminothiazole (1.76 g), 4-nitrothiophenol (1.7 g)
and potassium carbonate (1.8 g) in N,N-dimethylformamide (20 ml) was heated
at 100C with stirring. The reaction mixture was poured into ice-water 45
and stirred at [err] for an hour. The precipitates were collected by
filtration, washed with water and dried in vacuo to give
2-formylamino-4-(4-nitrophenylthiomethyl)thiazole (2.3 g, yield: 78%). mp:
158-160C IR (Nujol): 3500, 1680,1595,1550, 1330 cm-1 NMR (DMSO-[err],
60MHZ, ppm): 4.40 (2H, s), 7.13 (1 H, s), 7.56 (2H, d, J=8Hz), 8.10 (2H; d,
J=8Hz), 8.50 (1 H, s) 50       Mass: M 295, m/e 265, 141, 113 Example 26 To
a mixture of 2-formylamino-4-(4-nitrophenylthiomethyl)thiazole (2.2 g)
andammonium chloride (0.5 g) in a mixture 55   oftetrahydrofuran (30 ml),
ethanol (50 ml) and water (10 ml) was added portionwise the iron powderat
80C with stirring. The mixture was refluxed for 2 hours with stirring. The
reaction mixture was filtered by suction and the residue was triturated
with water. The precipitates were collected by filtration, washed with
water and dried in vacuo to give
2-formylamino-4-(4-aminophenylthiomethyl)thiazole (1.6 g, yield: 81%). 16
EP 0 412 404 B1 mp: 180-[err] 



IR (Nujol): 3350, 3300, 1680,1625, 1600, 1325, 1290 [err] NMR (DMSO-[err],
60MHZ, ppm): 4.00 (2H, s), 5.23 (2H, s), 6.57 (2H, d, J=8Hz), 6.83 (1 H,
s), 7.10 (2H, d, J=8Hz), 8.50 (1 H, s) 5        Mass: [err] 266, M 265, m/e
237, 205,141,124 Example 27 A mixture of acetic anhydride (1.84 g) and
formic acid (0.9 g) was heated at 50C for 0.5 hours with stirring. The 10
solution was cooled at room temperature and to the solution was added the
2-formylamino-4-(4-aminophenylthiomethyl) thiazole (1.6g). The mixture
wasstirred at roomtemperaturefor6.5 hours andthen the mixture was poured
into ice-water. The precipitates were collected by filtration, washed with
water and dried in vacuoto give 2-formylamino-4-(4-formylami-
nophenylthiomethyl)thiazole (1.7 g, yield: 96.7%). mp: 195-[err] (dec.) 15
IR(Nujol): 3150, 1680,1660,1595, 1525, 1310, 1290 [err] NMR (DMSO-[err],
60MHZ, ppm): 4.30 (2H, s), 7.10 (1 H, s), 7.47 (2H, d, J=8Hz), 7.73 (2H, d,
J=8Hz), 8.40 (1 H, s), 8.60 (1 H, s), 10.33 (1 H, s), 12.20 (1 H, s) Mass:
[err] 294, M 293, m/e 265,153,141, 113 20   Example 28 To a solution of
2-formylamino-4-(4-formylaminophenylthiomethyl)thiazole (2.9 g) in acetic
acid (30 ml) was portion- wise added N-chlorosuccinimide at [err] with
stirring. The mixture was heated at 50C with stirring. The reaction mixture
was concentrated under reduced pressure and the residue was triturated with
water. The mixture was extracted with a 25   mixture of ethyl acetate and
tetrahydrofuran (1:1), washed with water and dried over magnesium sulfate.
The solvent was concentrated under reduced pressure to give solid. The
solid was subjected to column chromatography on silica gel (silica gel 60,
70-230 mesh; Merck: 150 g) and eluted with a mixture of chloroform and
methanol (10:1). The fractions containing the objective compound were
combined and concentrated under reduced pressure to give 5-chlo-
ro-2-formylamino-4-(4-formylaminophenylthiomethyl)thiazole (2.0 g, yield:
61.2%). 30       mp: 130-150C (dec.) IR (Nujol): 3350, 3200, 1710,
1690-1640, 1590 [err] NMR (DMSO-[err], 90MHZ, ppm): 4.80 (2H, s), 7.26 (2H,
d, J=8Hz), 7.56 (2H, d, J=8Hz), 8.25 (1 H, s), 8.50 (1 H, s), 10.23 (1H,
s), 12.57 (1H, s) Mass: M 327, m/e 298, 292, 263, 234, 204 35 Example 29 A
solution of
5-chloro-2-formylamino-4-(4-formylaminophenylthiomethyl)thiazole (3.5 g) in
a mixture of concentrated hydrochloric acid (9 ml), methanol (30 ml) and
tetrahydrofuran (30 ml) was stirred at room temperature for 4 hours. The 40
reaction mixture was concentrated under reduced pressure and the residue
was dissolved in water. The solution was adjusted to pH 8 using aqueous
sodium bicarbonate with stirring under ice cooling. The precipitates were
collected by filtration, washed with water and dried in vacuo to give
solid. The solid was subjected to column chromatography on silica gel
(silica gel 60, 70-230 mesh; Merck: 150 g) and eluted with a mixture of
chloroform and methanol (10:1). The fractions containing the objective
compound were combined and concentrated under reduced pressure to give
2-ami- 



45   no-4-(4-aminophenylthiomethyl)-5-chlorothiazole (2.3 g, yield: 79.3%).
mp: 158-163C (dec.) IR (Nujol): 3325, 3200, 3150,1620,1595,1495, 1325,1290
cm-1 NMR (DMSO-[err], 60MHZ, ppm): 4.33 (2H, s), 5.50 (2H, br s), 6.60 (2H,
d, J=8Hz), 7.10 (2H, d, J=8Hz), 7.25 (2H, br s) 50       Mass: M 271, m/e
267, 236,221, 204,124 Example 30 A mixture of
2-acetylamino-5-chloro-4-hydroxymethylthiazole (1 g), 4-mercaptopyridine
(0.6 g) and potassium car- 55   bonate (1 g) in N,N-dimethylformamide (20
ml) was heated at 110C for 8 hours with stirring. The reaction mixture was
poured into ice water and filtered by suction. The filtrate was extracted
with a mixture of ethyl acetate and tetrahydrofuran (1:1) and dried over
magnesium sulfate. The solvent was concentrated under reduced pressure to
give solid. The solid was subjected to column chromatography on silica gel
(silica gel 60, 70-230 mesh; Merck: 75 g) and eluted with a 17    EP 0 412
404 B1 mixture of chloroform and methanol (10:1). The fractions containing
the objective compound were combined and con- centrated under reduced
pressure to give 2-acetylamino-4-hydroxymethyl-5-(4-pyridylthio)thiazole
(0.90 g, yield: 64.3%). mp: 220-[err] (dec.) 5        NMR (DMSO-[err],
90MHZ, ppm) 2.16 (3H, s), 4.40 (2H, d, J=6Hz), 5.13 (1H, t, J=6Hz), 7.05
(2H, d, J=6Hz), 8.30 (2H, d, J=6Hz), 12.43 (1 H, s) Mass: [err] 282, M 281,
m/e 239, 220, 205, 188 Example 31 10 A mixture of
2-acetylamino-4-hydroxymethyl-5-(4-pyridylthio)thiazole (3.0 g) in a
mixture of concentrated hydrochlo- ric acid (8 ml) and ethanol (100 ml) was
refluxed for 2.5 hours with stirring. The reaction mixture was concentrated
under reduced pressure and the residue was triturated with acetone. The
precipitates were collected by filtration, washed with isopropyl etherand
were recrystallized from a mixture of ethanol and isopropyl etherto give
2-amino-4-hydroxymethyl-5- 15  (4-pyridylthio)thiazole dihydrochloride (2.5
g, yield: 75.3%). mp: 231-[err] (dec.) IR (Nujol): 3350, 2300, 1610, 1560
[err] NMR (DMSO-[err], 90MHZ, ppm): 4.30-4.55 (3H, m), 7.80 (2H, d, J=6Hz),
8.65 (2H, d, J=6Hz), 8.83 (4H, br s) Mass: M 239, m/e 222, 210, 188 20
Example 32 Starting from 2-amino-5-(4-pyridylthio)thiazole
2-amino-5-(4-pyridylsulfonyl)thiazole (0.73 g, yield: 17.1 %) was ob- 



tained according to a similar manner to that of Example 16. 25       mp:
[err] (dec.) IR (Nujol): 3260, 3100,1620,1580,1525 [err] NMR (DMSO-[err],
90MHZ, ppm): 7.73-7.86 (3H, m), 8.20 (2H, br s), 8.55 (2H, d, J=6Hz) Mass:
[err] 243, [err] 242, [err] 241, m/e 209, 195 30   Example 33 A mixture of
2-acetylamino-5-chlorothiazole (1.76 g),
5-mercapto-2-methyl-1,3,4-thiadiazole (1.3 g) and potassium carbonate (2.0
g) in N,N-dimethylformamide (40 ml) was heated at [err] for 4 hours with
stirring. The reaction mixture was concentrated under reduced pressure and
waterwas addedto this residue. The mixture was extracted with amixture 35
of tetrahydrofuran and ethyl acetate (1:1), washed with aqueous saturated
sodium chloride and dried over magnesium sulfate. The solvent was
concentrated under reduced pressure to give solid. The solid was subjected
to column chro- matography on silica gel (silica gel 60,70-230 mesh; Merck:
1 50 g) and eluted with a mixture of chloroform and methanol (10:1). The
fractions containing the objective compound were combined and concentrated
under reduced pressure to give
2-acetylamino-5-(2-methyl-1,3,4-thiadiazol-5-ylthio)-thiazole (1.65 g,
yield: 60.7%). 40       mp: 242-[err] IR (Nujol): 3250, 1695, 1550, 1300
[err] NMR (DMSO-[err], 200MHZ, ppm): 2.19 (3H, s), 2.63 (3H, s), 7.95 (1 H,
s), 12.58 (1H, s) Mass: [err] 273, M 272, m/e 230, 188, 155, 131 45
Example 34 A mixture of 2-acetylamino-5-(2-methyl-1
,3,4-thiadiazol-5-ylthio)thiazole (3.3 g) in a mixture of ethanol (70 ml),
tet- rahydrofuran (50 ml) and aqueous 6N-hydrochloric acid (200 ml) was
refluxed for 6.5 hours with stirring. The reaction mixture was concentrated
under reduced pressure and the residue was dissolved in water. The solution
was adjusted 50  to pH 8.5 using aqueous sodium bicarbonate and extracted
with a mixture of tetrahydrofuran and ethyl acetate (1:1). The organic
layer was washed with aqueous saturated sodium chloride and dried over
magnesium sulfate. The organic solvent was concentrated under reduced
pressure to give solid. The solid was subjected to column chromatography on
silica gel (silica gel 60, 70-230 mesh; Merck: 150 g) and eluted with a
mixture of chloroform and methanol (10:1). The fractions containing the
objective compound were combined and concentrated under reduced pressure to
give 2-ami- 55  no-5-(2-methyl-1,3,4-thiadiazol-5-ylthio)thiazole (0.85 g,
Yield: 58.2%). mp: 203-205C (dec.) IR (Nujol): 3450, 3300, 3100, 1640,
1520, 1485, 1220 [err] NMR (DMSO-[err], 200MHZ, ppm): 2.63 (3H, s), 7.42
(1H, s), 7.75 (2H, s) 18    EP 0 412 404 B1 Mass: [err] 231, M 230, m/e
188, 154,131,113 Example 35 



5       A mixture of 2-acetylamino-5-chlorothiazole (1.76 g),
5-mercapto-1-methyl-1 H-tetrazole (1.2 g) and potassium car- bonate (2 g)
in N,N-dimethylformamide (40 ml) was heated at 1 30C for 3 hours with
stirring. The reaction mixture was concentrated under reduced pressure and
the residue was triturated with water. The precipitates were collected by
filtration, washed with water and dried in vacuo to give solid. The solid
was subjected to column chromatography on silica gel (silica gel 60, 70-230
mesh; Merck: 150g) and eluted with a mixture of chloroform and methanol
(10:1). The 10  fractions containing the objective compound were combined
and concentrated under reduced pressure to give 2-acetylamino-5-(1
-methyl-1 H-tetrazol-5-ylthio)thiazole (2.1 g, yield: 82.0%). mp :
208-[err] IR (Nujol): 3450, 3250, 3150, 1690, 1665, 1550, 1295, 1225 cm-1
NMR (DMSO-[err], 200MHZ, ppm): 2.17 (3H, s), 4.11 (3H, s), 7.89 (1H, s),
12.51 (1H, s) 15       Mass: [err] 257, M 256, m/e 214,173,159, 131 Example
36 A mixture of 2-acetylamino-5-(1 -methyl-1 H-tetrazol-5-ylthio)thiazole
(2.0 g) in a mixture of ethanol (20 ml) and aque- 20   ous 6N-hydrochloric
acid (5 ml) was refluxed for 4 hours with stirring. The reaction mixture
was concentrated under reduced pressure and the residue was adjusted to pH
8 using aqueous sodium bicarbonate under ice cooling. The precipitates were
collected by filtration, washed with water and the solid was recrystallized
from ethanol to give 2-ami- no-5-(1-methyl-1H-tetrazol-5-ylthio)thiazole
(0.81 g, yield: 48.5%). mp: 186-188C (dec.) 25       IR (Nujol): 3400,
3250, 3150,1612,1510, 1490,1215 cm-1 NMR (DMSO-[err], 200MHZ, ppm): 4.03
(3H, s), 7.38 (1 H, s), 7.63 (2H, s) Mass: [err] 215, M 214, m/e 131, 89,83
Example 37 30 A mixture of 2-amino-5-bromothiazole hydrochloride (2.2 g),
4-amino-2-mercaptopyrimidine (2.2 g) and potassium carbonate (6.5g) in
N,N-dimethylformamide (100 ml) was heated at [err] for 2.5 hours with
stirring. The reaction mixture was concentrated under reduced pressure and
water was added to this residue. The solution was extracted with a mixture
of tetrahydrofuran and ethyl acetate (1:1), washed with aqueous saturated
sodium chloride and dried over mag- 35   nesium sulfate. The solvent was
concentrated under reduced pressure to give solid. The solid was subjected
to column chromatography on silica gel (silica gel 60, 70-230 mesh; Merck:
250 g) and eluted with a mixture of chloroform and methanol (10:1). The
fractions containing the objective compound were combined and concentrated
under reduced pressure to give solid. The solid was triturated with ethanol
to give 2-amino-5-(4-aminopyrimidin-2-ylthio)thiazole (1.25 g, yield:
55.6%). 40       mp: 185-187C (dec.) IR (Nujol): 3450, 3300, 3175, 3100,
1645, 1630,1580, 1545,1340 [err] NMR (DMSO-[err], 200MHZ, ppm): 6.16 (1 H,
d, J=6Hz), 6.99 (2H, s), 7.07 (1 H, s), 7.32 (2H, s), 7.86 (1 H, d, J=6Hz)
Mass: [err] 226, M 225, m/e 183,139 45   Example 38 A mixture of
2-amino-5-bromo-4-methylthiazolehydrochloride (1.15 g),
2-mercaptopyrimidine (0.6 g) and potassium 



carbonate (1.7 g) in N,N-dimethylformamide (20 ml) was heated <t 90C for
3.5 hours with stirring. The reaction mixture was poured into ice water.
The mixture was extracted with a mixture of tetrahydrofuran and ethyl
acetate (1:1), washed 50   with aqueous saturated sodium chloride and dried
over magnesium sulfate. The solventwas concentrated under reduced pressure
to give solid. The solid was subjected to column chromatography on silica
gel (silica gel 60, 70-230 mesh; Merck: 100 g) and eluted with a mixture of
chloroform and methanol (10:1). The fractions containing the objective
compound were combined and concentrated under reduced pressure to give
2-amino-4-methyl-5-(2-pyrimidinylthio) thiazole (0.65 g, yield: 58.0%). 55
mp: 165-170C (dec.) IR (Nujol): 3300, 3175, 1630, 1555, 1490, 1320 cm-1 NMR
(DMSO-[err], 200MHZ, ppm): 2.10 (3H, s), 7.24-7.33 (1 H, m), 7.33 (2H, s),
8.64 (2H, d, J=5Hz) Mass: [err] 225, M 224, m/e 209,191,182,166, 145 19
EP 0 412 404 B1 Example 39 A mixture of 2-amino-5-bromo-4-methylthiazole
hydrochloride (4.5 g), 2-mercaptopyridine (2.3 g) and potassium carbonate
(7.0 g) in N,N-dimethylformamide (100 ml) was heated at [err] for 3 hours
with stirring. The reaction mixture 5   was concentrated under reduced
pressure and water was added to this residue. The mixture was extracted
with a mixture of tetrahydrofuran and ethyl acetate, washed with aqueous
saturated sodium chloride and dried overmagnesium sulfate. The solvent was
concentrated under reduced pressure to give solid. The solid was subjected
to column chromatography on silica gel (silica gel 60, 70-230 mesh; Merck:
300 g) and eluted with a mixture of chloroform and methanol (10:1). The
fractions containing the objective compound were combined and concentrated
under reduced pressure to give oil. 10   Again the oil was subjected to
column chromatography on silica gel (silica gel 60, 70-230 mesh; Merck: 200
g) and eluted with a mixture of dichloromethane and acetone (5:1). The
fractions containing the objective compound were combined and concentrated
under reduced pressure to give 2-amino-4-methyl-5-(2-pyridylthio)thiazole
(2.1 g, yield: 47.9%). NMR (DMSO-[err], 200MHZ, ppm): 2.13 (3H, s), 6.97 (1
H, m), 7.15 (1 H, m), 7.28 (2H, s), 7.65 (1 H, m), 8.40 (1 H, m) 15
Mass: [err] 224, M 223, m/e 208, 190,181, 145, 111 Example 40 A mixture of
2-amino-4-methyl-5-(2-pyridylthio)-thiazole (1.7 g) and 3-chloroperbenzoic
acid (1.8 g) in a mixture of 20  chloroform (20 ml) and dichloromethane (50
ml) was stirred at [err] for 3.5 hours. The reaction mixture was washed
with aqueous sodium bicarbonate and dried over magnesium sulfate. The
solvent was concentrated under reduced pressure to give solid. The solid
was subjected to column chromatography on silica gel (silica gel 60,70-230
mesh; Merck: 100 g) and eluted with a mixture of chloroform and methanol
(10:1). The fractions containing the objective compound were combined and
concentrated under reduced pressure to give
2-amino-4-methyl-5-(2-pyridylsulfinyl)thiazole (0.95 g, 25   yield: 52.2
%). 



mp: 190-193C (dec.) NMR (DMSO-[err], 200MHz, ppm): 2.38 (3H, s), 7.50-7.58
(1H, m), 7.70 (2H, s), 7.96 (1H, d, J=8Hz), 8.07-8.16 (1 H, m), 8.6-8.63 (1
H, m) Mass: [err] 240, M 239, m/e 223, 191, 161, 129, 111 30 Example 41 A
mixture of 2-acetylamino-5-bromothiazole (1.9 g), 2-mercaptoimidazole (0.9
g) and potassium carbonate (1.5 g) in N,N-dimethylformamide (30 ml) was
heated at 90C for 2.5 hours with stirring. The reaction mixture was
concentrated 35   under reduced pressure and the residue was extracted with
methanol. The solvent was concentrated under reduced pressure to give
solid. The solid was subjected to column chromatography on silica gel
(silica gel 60, 70-230 mesh; Merck: 150 g) and eluted with a mixture of
chloroform and methanol (10:1). The fractions containing the objective
compound were combined an concentrated under reduced pressure to give
2-acetylamino-5-(2-imidazolylthio)thiazole (1.8 g, yield: 87.4%). 40
mp: 230-[err] (dec.) IR (Nujol) : 3150, 3100, 1710,1550, 1290 cm-1 NMR
(DMSO-[err], 200MHZ, ppm): 2.1 (3H, s), 6.80 (1H, s), 7.08 (2H, s), 7.6
(1H, s), 12.3 (1H, s) Mass: [err] 241, M 240, m/e 198,156, 100 45   Example
42 A mixture of 2-acetylamino-5-(2-imidazolylthio)-thiazole (1.8 g) in a
mixture of concentrated hydrochloric acid (10 ml) and ethanol (50 ml) was
refluxed for 5 hours with stirring. The reaction mixture was concentrated
under reduced pressure and the residue was dissolved in water. The solution
was adjusted to pH 8.5 using sodium bicarbonate with 50  cooling. The
precipitates were collected by filtration, washed with water and dried in
vacuo to give 2-amino-5-(2-imida- zolylthio)thiazole (0.35 g). The filtrate
was extracted with a mixture of tetrahydrofuran and ethyl acetate (1:1),
washed with aqueous saturated sodium chloride and dried over magnesium
sulfate. The solvent was concentrated under reduced pressure to give solid.
The solid was subjected to column chromatography on silica gel (silica gel
60, 70-230 mesh; Merck: 100 g) and eluted with a mixture of chloroform and
methanol (10:1). The fractions containing the objective 55  compound were
combined and concentrated under reduced pressure to give
2-amino-5-(2-imidazolylthio)thiazole (0.55 g). Total amount of
2-amino-5-(2-imidazolylthio)thiazole was 0.90 g (yield: 60.4%). mp:
209-[err] (dec.) IR (Nujol): 3450, 3300, 1630, 1520,1315 cm-1 20    EP 0
412 404 B1 NMR (DMSO-[err], 200MHZ, ppm): 7.05 (2H, s), 7.15 (1 H, s), 7.36
(2H, s) Mass: [err] 199, M 198, m/e 156,139, 100 Example 43 



5 A mixture of 2-acetylamino-5-bromothiazole (1.8 g),
3-hydroxy-2-mercaptopyridine (1.3 g) and potassium carbonate (2.0 g) in
N,N-dimethylformamide (40 ml) was heated at [err] for 3.5 hours with
stirring. The reaction mixture was concentrated under reduced pressure
andthe residue was triturated with water. The mixture was extracted with
amixture of tetrahydrofuran and ethyl acetate (1:1), washed with aqueous
saturated sodium chloride and dried over magnesium 10  sulfate. The solvent
was concentrated under reduced pressure to give solid. The solid was
subjected to column chro- matography on silica gel (silica gel 60,70-230
mesh; Merck: 150 g) and eluted with a mixture of chloroform and methanol
(10:1). The fractions containing the objective compound were combined and
concentrated under reduced pressure to give
2-acetylamino-5-(3-hydroxypyridin-2-ylthio)thiazole (2.4 g, yield: 89.9%).
mp: 236-[err] (dec.) 15       IR (Nujol): 3175, 1690,1565,1300 [err] NMR
(DMSO-[err], 200MHZ, ppm): 2.16 (3H, s), 7.02-7.17 (3H, m), 7.58 (1H, s),
7.83 (1H, d, J=6Hz), 10.70 (1H, s), 12.30 (1H, s) Mass: [err] 268, M 267,
m/e 225, 183, 127 20   Example 44 A mixture of
2-acetylamino-5-(3-hydroxypyridin-2-ylthio)thiazole (2 g) in a mixture of
ethanol (40 ml), tetrahydrofuran (20 ml) and aqueous 6N-hydrochloric acid
(13 ml) was refluxed for 5 hours with stirring. The reaction mixture was
con- centrated under reduced pressure and the residue was dissolved in
water. The solution was adjusted to pH 8.5 using 25   aqueous sodium
bicarbonate and extracted with a mixture of tetrahydrofuran and ethyl
acetate (1:1). The organic layer was washed with aqueous saturated sodium
chloride and dried over magnesium sulfate. The solvent was concentrated
under reduced pressure to give
2-amino-5-(3-hydroxypyridin-2-ylthio)-thiazole (1.15 g, yield: 68.9%). mp:
128-130C IR (Nujol): 3500, 3400, 3300, 1640, 1570, 1520, 1500,1330, 1200
cm-1 30       NMR (DMSO-[err], 200MHZ, ppm): 6.97-7.11 (3H, m), 7.29 (2H,
s), 7.82 (1H, d, J=6Hz), 10.57 (1H, s) Mass: [err] 226, M 225, m/e 183,
139, 100 Example 45 35      To a mixture of
2-amino-5-(3-hydroxypyridin-2-ylthio)thiazole (4.6 g) in a mixture of
chloroform (100 ml), dichlo- romethane (200 ml) and N,N-dimethylformamide
(50 ml) was added dropwise the solution of 3-chloroperbenzoic acid (4.3 g)
in chloroform (50 ml) at [err] with stirring. The mixture was stirred at
room temperature for 5 hours. The reaction mixture was extracted with
aqueous diluted hydrochloric acid and the aqueous layer was washed with
ethyl acetate. The aqueous layer was adjusted to pH 5.7 using sodium
bicarbonate and extracted with a mixture of tetrahydrofuran 40  and ethyl
acetate (1:1). The organic layer was washed with aqueous saturated sodium
chloride and dried over magne- sium sulfate. The solvent was concentrated
under reduced pressure to give solid. The solid was subjected to column
chromatography on silica gel (silica gel 60, 70-230 mesh; Merck: 250 g) and
eluted with a mixture of chloroform and methanol (10:1). The fractions
containing the objective compound were combined and concentrated under
reduced pressure to give
2-amino-5-(3-hydroxypyridin-2-ylsulfinyl)thiazole.(0.65 g, yield: 12.2%).
46       mp: 155-[err] (dec.) IR (Nujol): 3300, 3150,1620,1565, 1515,1300
[err] 



NMR (DMSO-[err], 200MHZ, ppm): 7.29-7.40 (211, m), 7.59 (1H, s), 7.75 (2H,
s), 8.15 (1 H, br s) Mass: m/e 225, 220, 205 50   Example 46 A mixture of
2-acetylamino-5-bromothiazole (1 g), 3-mercaptopyridine hydrochloride (1 g)
and potassium carbonate (1.5 g) in N,N-dimethylformamide (10 ml) was heated
at [err] for 4.5 hours with stirring. The reaction mixture was poured into
ice water. The precipitates were collected byfiltration, washed with water
and dried in vacuoto give 2-acetylamino-5- 55  (3-pyridylthio)thiazole (0.9
g, yield: 81.8%). mp: 203-205C (dec.) IR (Nujol): 3170,1700,1570, 1300
[err] NMR (DMSO-[err], 200MHZ, ppm): 2.16 (3H, s), 7.33-7.39 (1H, s), 7.60
(1 H, d, J=8Hz), 7.81 (1 H, s), 8.42-8.54 21    EP 0 412 404 B1 (2H, m),
12.45 (1H, s) Mass: [err] 252, M 251, m/e 209,176,167, 111 Example 47 5 A
mixture of 2-acetylamino-5-(3-pyridylthio)thiazole (8.5 g) in a mixture of
ethanol (160 ml), tetrahydrofuran (50 ml) and aqueous 6N hydrochloric acid
(100 ml) was refluxed for 4 hours with stirring. The reaction mixture was
concentrated under reduced pressure and the residue was dissolved in water.
The solution was adjusted to pH 8.5 using aqueous sodium bicarbonate and
the precipitates were collected by filtration, washed with water and dried
in vacuo to give 2-ami- 10 no-5-(3-pyridylthio)thiazole (5.6 g yield:
78.9%). mp: 140-142C IR (Nujol): 3400, 3300, 3125,1630,1530, 1490 [err] NMR
(DMSO-d6, 200MHZ, ppm): 7.30 (1 H, s), 7.32-7.39 (1 H, m), 7.55 (2H, s),
7.57-7.61 (1 H, m), 8.40 (2H, d, J=7Hz) 15       Mass: [err] 210, M 209,
m/e 167, 122, 99 Example 48 To a mixture of
2-amino-5-(3-pyridylthio)thiazole (3.0 g) in a mixture of dichloromethane
(100 ml) and chloroform 20 (100 ml) was added dropwise the solution of
3-chloroperbenzoic acid (3.4 g) in dichloromethane (50 ml) at [err] with
stirring. The mixture was stirred at 5C for 3 hours. The reaction mixture
was washed with aqueous sodium bicarbonate and the aqueous layer was
extracted with a mixture of tetrahydrofuran and ethyl acetate (1:1), washed
with aqueous saturated sodium chloride and dried over magnesium sulfate.
The solvent was concentrated under reduced pressure and the residue was
recrystallized from ethanol to give 2-amino-5-(3-pyridylsulfinyl)thiazole
(1.2 g, yield: 37.2%). 25       mp: 178-1790C IR (Nujol): 3300,
3150,1630,1580,1520, 1485,1325,1220 [err] 



NMR (DMSO-[err], 200MHZ, ppm): 7.58-7.70 (1 H, m), 7.80 (1 H, s), 8.00 (2H,
s), 7.98-8.05 (1 H, m), 8.72 (2H, br s) Mass: [err] 226, M 225, m/e
209,177,147 30   Example 49 A mixture of
2-amino-5-(3-pyridylsulfinyl)thiazole (1.6 g) and 3-chloroperbenzoic acid
(1.8 g) in a mixture of chloro- form (150 ml), dichloromethane (50 ml) and
N,N-dimethylformamide (5 ml) was stirred at room temperature for 3 hours.
The reaction mixture was extracted with diluted hydrochloric acid and
washed with ethyl acetate. The aqueous layer 35   was adjusted to pH 8.5
using sodium bicarbonate and the mixture was extracted with a mixture of
tetrahydrofuran and ethyl acetate (1:1). The organic layer was washed with
water and dried over magnesium sulfate. The solvent was con- centrated
under reduced pressure and the residue was triturated with ethanol to give
2-amino-5-(3-pyridylsulfonyl)thia- zole (0.30 g, yield: 17.5%). mp:
218-[err] (dec.) 40       IR (Nujol): 3420, 3300, 1650,1520, 1310 cm-1 NMR
(DMSO-[err], 200MHz, ppm): 7.63-7.70 (1H, m), 7.78 (1H, s), 8.20 (2H, s),
8.27 (1H, d, J=8Hz), 8.85 (1H, d, J=4Hz), 9.06 (1 H, s) Mass: [err] 242, M
241, m/e 177,135, 99 45   Example 50 A mixture of
2-acetylamino-5-bromothiazole (2.2 g), 2-mercapto-5-trifluoromethylpyridine
(1.9 g) and potassium carbonate (2.0 g) in N,N-dimethylformamide (40 ml)
was heated at 90C for 4.5 hours with stirring. The reaction mixture was
concentrated under reduced pressure and the residue was triturated with
water. The precipitates were collected by 50  filtration, washed with water
and dried in vacuo to give
2-acetylamino-5-(5-trifluoromethylpyridin-2-ylthio)thiazole (3.2 g, yield:
100%). mp: 165-[err] (dec.) IR (Nujol): 3175, 1695,1640,1600,1565,1330
[err] NMR (DMSO-[err], 200MHZ, ppm): 2.19 (3H, s), 7.21 (1 H, d, J=12Hz),
7.83 (1 H, s), 8.04-8.15 (1 H, m), 8.18 (1 H, 55   br s), 12.53 (1 H, s)
Mass: [err] 321, M 320, M 319, m/e 277, 235, 191 22    EP 0 412 404 B1
Example 51 A mixture of
2-acetylamino-5-(5-trifluoromethylpyridin-2-ylthio)thiazole (3.2 g) in a
mixture of ethanol (60 ml), tet- rahydrofuran (30 ml) and aqueous
6N-hydrochloric acid (10 ml) was refluxed for 3 hours with stirring. The
reaction 5   mixture was concentrated under reduced pressure and the
residue was dissolved in water. The solution was adjusted to pH 8.5 using
aqueous sodium bicarbonate and extracted with mixture of tetrahydrofuran
and ethyl acetate (1:1) and dried over magnesium sulfate. The solvent was
concentrated under reduced pressure to give solid. The solid was sub-
jected to column chromatography on silica gel (silica gel 60, 70-230 mesh;
Merck: 150 g) and eluted with a mixture of 



chloroform and methanol (10:1). The fractions containing the objective
compound were combined and concentrated 10  under reduced pressure to give
2-amino-5-(5-trifluoromethylpyridin-2-ylthio)thiazole (2.1 g, yield:
75.8%). mp: 135-138C IR (Nujol): 3400, 3300, 3100,1640, 1600, 1560,
1520,1330 cm-1 NMR (DMSO-[err], 200MHZ, ppm): 7.26 (1 H, d, J=8Hz), 7.33 (1
H. s), 7.66 (2H, s), 7.81 (1 H, d, J=8Hz), 8.80 (1 H, s) Mass: [err] 278, M
277, m/e 235, 191,146,131 15 Example 52 To a solution of
2-amino-5-(5-trifluoromethylpyridin-2-ylthio)thiazole (0.6 g) in
dichloromethane (20 ml) was added portionwise 3-chloroperbenzoic acid (0.6
g) at 5C with stirring. The mixture was stirred at 5C for 3 hours. The
reaction 20   mixture was washed with aqueous sodium bicarbonate and dried
over magnesium sulfate. The solvent was concentrated under reduced pressure
to give solid. The solid was subjected to column chromatography on silica
gel (silica gel 60, 70-230 mesh; Merck: 30 g) and eluted with a mixture of
chloroform and methanol (10:1). The fractions containing the objective
compound were combined and concentrated under reduced pressure to give
2-amino-5-(5-trifluoromethylpy- ridin-2-ylsulfinyl)-thiazole (0.52 g,
yield: 81.9%). 25       mp: 144-145C NMR (DMSO-[err], 200MHZ, ppm): 7.82 (1
H, s), 7.92 (2H, s), 8.21 (1 H, d, J=8Hz), 8.56 (1 H, d, J=8Hz), 9.08 (1 H,
s) Mass: M 293, m/e 277, 245, 226, 179, 147 Example 53 30 Amixtureof
2-acetylamino-5-bromothiazole (2.2g), 4-amino-2-mercaptopyrimidine (1.3g)
and potassium carbonate (2.0 g) in N,N-dimethylformamide (50 ml) was heated
at 90C for 2 hours with stirring. The reaction mixture was con- centrated
under reduced pressure and the residue was triturated with water. The
precipitation was collected by filtration, washed with water and dried in
vacuo to give solid. The solid was subjected to column chromatography on
silica gel 35  (silica gel 60, 70-230 mesh; Merck: 200 g) and eluted with a
mixture of chloroform and methanol (1 0:1). The fractions containing the
objective compound were combined and concentrated under reduced pressure to
give 2-acetylamino-5- (4-aminopyrimidin-2-ylthio)thiazole (1.3 g, yield:
48.7%). mp: 255-[err] (dec.) IR (Nujol): 3400, 3350, 3200,1692,1650,1585,
1325,1300 cm-1 40       NMR(DMSO-[err], 200MHZ, ppm) :2.16 (3H, s),6.17
(1H, d, J=6Hz),7.02 (2H, s), 7.59 (1H, s), 7.85 (1H, d, J=6Hz), 12.31 (1H,
s) Mass: [err] 268, M 267, m/e 225, 205, 1 83 Example 54 45 Starting from
2-acetylamino-5-bromothiazole,
2-acetylamino-5-(4-hydroxypyrimidin-2-ylthio)thiazole (0.35 g, yield:
28.8%) was obtained according to a similar manner to that of Example 41. IR
(Nujol): 3150, 1665,1565,1535,1300,1275, 1230 cm-1 NMR (DMSO-[err], 200MHZ,
ppm): 2.18 (3H, s), 6.25 (1H, d, J=6Hz), 7.70 (1H, s), 7.93 (1H, d, J=6Hz),
12.0-12.6 



50  (2H, m) Mass: [err] 269, M 268, m/e 259, 197,135 Example 55 55      A
mixture of 2-acetylamino-5-(4-hydroxypyrimidin-2-ylthio)thiazole (3.7 g) in
a mixture of ethanol (100 ml), tetrahy- drofuran (40 ml) and aqueous
6N-hydrochloric acid (20 ml) was refluxed for 6.5 hours with stirring. The
reaction mixture was concentrated under reduced pressure and the residue
was dissolved in water. The solution was adjusted to pH 8.5 using aqueous
sodium bicarbonate. The precipitates were collected by filtration, washed
with water and dried in vacuo 23    EP0412404B1 to give solid. The solid
was subjected to column chromatography on silica gel (silica gel 60, 70-230
mesh; Merck: 250 g) and eluted with a mixture of chloroform and methanol
(10:1). The fractions containing the objective compound were combined and
concentrated under reduced pressure to give
2-amino-5-(4-hydroxypyrimidin-2-ylthio)thiazole (0.45 g, yield: 14.5%). 5
mp: 210-220C (dec.) IR (Nujol): 3450, 3350, 3125,1675, 1510,1230 [err] NMR
(DMSO-[err] 200MHZ, ppm) : 5.45 (1 H, d, J=7Hz), 7.30-7.40 (3H, m), 7.64 (1
H, m) Mass: m/e 220, 205, 132,112 10   Example 56 Starting from
2-acetylamino-5-bromothiazole,
2-acetylamino-5-(4-methylpyrimidin-2-ylthio)thiazole (2.89 g, yield: 48.0%)
was obtained according to a similar manner to that of Example 67. mp: 210C
(dec.) 15       IR (Nujol): 3170, 1720, 1695,1575,1555, 1335 [err] NMR
(DMSO-[err], 200MHZ, ppm): 2.19 (3H, s), 2.39 (3H, s), 7.16 (1H, d, J=5Hz),
7.70 (1 H, s), 8.46 (1 H, d, J=5Hz), 12.38 (1H, s) Mass: [err] 268, [err]
267, M 266, m/e 224, 182, 165 20   Example 57 Starting from
2-acetylamino-5-(4-methylpyrimidin-2-ylthio)thiazole,
2-amino-5-(4-methylpyrimidin-2-ylthio)-thiazole (0.40 g, yield: 16.4%) was
obtained by refluxing with stirring in a mixture of ethanol and aqueous 6 N
hydrochlorid acid. The reaction mixture was concentrated under reduced
pressure and the residue was dissolved in water. The solution 25   was
adjusted to pH 10 using aqueous sodium hydroxide under cooling. The
precipitates were collected by filtration, washed with water and
recrystallized from ethanol to give the desired compound. mp: 158-[err] IR
(Nujol): 3430, 3280, 3100,1620,1565, 1520,1490,1330, 1210 [err] NMR
(DMSO-[err], 200MHZ, ppm): 2.39 (3H, s), 7.14 (1 H, d, J=5Hz), 7.15 (1 H,
s), 7.43 (2H, s), 8.47 (1 H, d, J=5Hz) 30       Mass: [err] 226, [err] 225,
M 224, m/e 182, 138 



Analysis Calcd. for [err] C 42.84,  H 3.59,  N 24.99 36
Found:  C 42.81,  H 3.50,  N 24.86 Example 58 To a solution of
2-amino-5-(2-pyrimidinylthio)-thiazole (1.0 g) in a pyridine (20 ml) was
dropwise added methanesul- 40  fonyl chloride (0.8 ml) at [err] with
stirring. The mixture was stirred at room temperature for 24 hours. The
reaction mixture was concentrated under reduced pressure and water was
added to this residue. The mixture was extracted with a mixture of
tetrahydrofuran and ethyl acetate (1:1), washed with aqueous saturated
sodium chloride and dried over magnesium sulfate. The solution was
concentrated under reduced pressure to give solid. The solid was
recrystallized from 50% ethanol to give
2-methanesulfonylamino-5-(2-pyrimidinylthio)-thiazole (0.60 g, yield:
43.8%). 45       mp: 200C (dec.) IR (Nujol): 3120, 1585, 1545,1440, 1305,
1140 [err] NMR (DMSO-[err], 200MHZ, ppm): 2.98 (3H, s), 7.35 (1 H, t,
d=7Hz), 7.76 (1 H, s), 8.71 (2H, d, J=7Hz), 12.89 (1 H, brs) Mass: [err]
290, [err] 289, M 288, m/e 209, 168 50 Analysis Calcd. for [err] C 33.32,
H 2.80,  N 19.43 Found:   C 33.04,  H 2.74,  N 19.06 55 Example 59 Starting
from 2-amino-5-(2-pyrimidinylthio)thiazole,
2-amino-5-(2-pyrimidinylsulfinyl)thiazole (0.52 g, yield: 32.2%) 24    EP 0
412 404 B1 was obtained according to a similar manner to that of Example
40. mp: 206C (dec.) IR (Nujol): 3300, 3200, 1615,1565, 1545,1520, 1230,
1150 [err] NMR (DMSO-[err], 200MHZ, ppm): 7.67 (1 H, t, J=5Hz), 7.73 (1 H,
s), 7.87 (2H, s), 8.99 (2H, d, J=5Hz) 5        Mass: M 226, m/e 210,
178,168, 147 Analysis Calcd. for [err] C 37.16,  H 2.67,  N 24.76 10
Found:  C 36.78,  H 2.62,  N 24.62 Example 60 Starting from
2-amino-5-(2-pyrimidinylthio)thiazole,
2-amino-5-(2-pyrimidinylsulfonyl)thiazole (0.464g, yield: 8.1%) 15   was
obtained according to a similar manner to that of Example 49. 



mp: [err] (dec.) IR (Nujol) : 3400, 3100, 1615, 1570, 1515, 1335, 1210,
1140 [err] NMR (DMSO-[err], 200MHZ, ppm): 7.73 (1 H, s), 7.80 (1 H, t,
d=5Hz), 8.23 (2H, s), 9.05 (2H, d, J=5Hz) Mass: [err] 244, [err] 243, M
242, m/e 178, 136 20 Claims 25   Claims for the following Contracting
States: DE, AT, GB, FR, BE, IT, NL, CH, LI, LU, SE, DK 1. A compound of the
formula: [err] 35      wherein [err] is hydrogen, [err]alkanoyl,
[err]alkanesulfonyl or benzoyl which may be substituted with halogen, [err]
is hydrogen, [err]alkyl, hydroxy[err]alkyl, halogen or carboxy, A is [err]
[wherein [err] is [err] alkyl], [err] 45          [wherein m is an integer
of 0, 1 or 2], and R3 is phenyl, toluolyl, xylyl, cumenyl or naphthyl which
may be substituted with halogen, hydroxy, [err]alkoxy, nitro, amino or
acylamino; or pyridyl, pyrimidinyl, imidazolyl, tetrazolyl or thiadiazolyl,
each of which may be substituted with [err]alkyl, amino, hydroxy or
halo[err]alkyl, provided that [err] is pyridyl, pyrimidinyl, imidazolyl,
tetrazolyl or thiadiazolyl, 50          each of which may be substituted
with [err]alkyl, amino, hydroxy or halo[err]alkyl when A is [err] 55
[wherein m is an integer of 0, 1 or 2], and pharmaceutically acceptable
salts thereof. 25    EP 0 412 404 B1 2. A compound of claim 1, wherein
[err] is hydrogen. 3. A compound of claim 2, wherein 5       [err] is
hydrogen. 4. A compound of claim 3, wherein A is 10 [err] [wherein m is 0,
1 or 2]. 15 5. A compound of claim 4, wherein R3 is pyridyl, pyrimidinyl,
imidazolyl, tetrazolyl or thiadiazolyl. 



6. A process for preparing a compound of the formula: 20
R2 25                                                 [err] wherein [err]
is hydrogen, [err]alkanoyl, [err]alkanesulfonyl or benzoyl which may be
substituted with halogen, [err] is hydrogen, [err]alkyl, hydroxy[err]alkyl,
halogen or carboxy, 30      A   is [err] [wherein R4 is [err] alkyll, [err]
[wherein m is an integer of 0, 1 or 2], and [err] is phenyl, toluolyl,
xylyl, cumenyl or naphthyl which may be substituted with halogen, hydroxy,
[err]alkoxy, nitro, amino or acylamino; or pyridyl, pyrimidinyl,
imidazolyl, tetrazolyl or thiadiazolyl, each of which may be substituted
with [err]alkyl, 40          amino, hydroxyorhalo[err]alkyl, provided that
[err] is pyridyl, pyrimidinyl, imidazolyl, tetrazolylorthiadiazolyl, each
of which may be substituted with [err]alkyl, amino, hydroxy or
halo[err]alkyl when A is [err] [wherein m is an integer of 0, 1 or 2], or
its salt, which comprises so         (1) deacylating a compound of the
formula: R2 [err] 26    EP 0 412 404 B1 or its salt to give a compound of
the formula: 5 [err] 10          or its salt, in which [err] and A are each
as defined above, [err] is acyl which may be substituted with halogen, or
(2) reacting a compound of the formula: 2 15 [err] 20          or its salt
with a compound of the formula: [err] or its salt to give a compound of the
formula: 



25                                                [err] or its salt, in
which [err] and [err] are each as defined above, X is halogen and e is 0 or
1, or 35          (3) reducing a compound of the formula: [err] 45
or its salt to give a compound of the formula: [err] 50 55          or its
salt, in which  [err] and A are each as defined above, or (4) subjecting a
compound of the formula: 27    EP 0 412 404 B1 [err] or its salt to
oxidation to give a compound of the formula: 2 [err] 25          or its
salt, in which [err] and [err] are each as defined above, n is 0 or 1 and q
is 1 or 2, provided that q is 2 when n is 1, or (5) halogenating a compound
of the formula: [err] or its salt to give a compound of the formula: [err]
45 or its salt, in which [err], A and X are each as defined above, or (6)
acylating a compound of the formula: so
2 [err] or its reactive derivative at the amino group or a salt thereof to
give a compound of the formula: 28    EP 0 412 404 B1 



[err] or its salt, in which [err] and A are each as defined above, 10
or (7) acylating a compound of the formula: [err] 20 or its reactive
derivative at the amino group or a salt thereof to give a compound of the
formula: [err] 25 30          or its salt, in which [err] and A are each as
defined above, [err] is acylamino, or (8) reacting a compound of the
formula: 2 35 [err] 40          or its salt with a compound of the formula:
[err] or its salt to give a compound of the formula: [err] or its salt, in
which [err] and [err] are each as defined above. 7. A pharmaceutical
composition which comprises, as an active ingredient, a compound of claim 1
or a pharmaceuti- 55      cally acceptable salt thereof in admixture with
pharmaceutically acceptable carriers. 8. Use of a compound of claim 1 or a
pharmaceutically acceptable salt thereof for the manufacture of a
medicament for therapeutic treatment of rheumatism, nephritis,
thrombocytopenia, tumor and side effects of an antitumor agent. 29
EP0412404 B1 9. A compound of claim 1 or a pharmaceutically acceptable salt
thereof for use as a medicament. Claim for the following Contracting State:
ES 5 1. A process for preparing a compound of the formula: [err] wherein 15
[err]  is hydrogen, [err]alkanoyl, [err]alkanesulfonyl or benzoyl which may
be substtuted with halogen, R2 is hydrogen, [err]alkyl, hydroxy[err]alkyl,
halogen or carboxy, 



A   is [err] [wherein R4 is  [err] alkyl], [err] [wherein m is an integer
of 0, 1 or 2], and 25      R3  is phenyl, toluolyl, xylyl, cumenyl or
naphthyl which may be substituted with halogen, hydroxy, [err]alkoxy,
nitro, amino or acylamino; or pyridyl, pyrimidinyl, imidazolyl, tetrazolyl
or thiadiazolyl, each of which maybe substituted with [err]alkyl, amino,
hydroxy or halo[err]alkyl, provided that R3 is pyridyl, pyrimidinyl,
imidazolyl, tetrazolyl orthiadiazolyl, each of which may be substituted
with [err]alkyl, amino, hydroxy or with [err]alkyl, amino, hydroxy or 30
halo[err]alkyl when A is 35          [wherein m is an integer of 0, 1 or
2], or its salt, which comprises (1) deacylating a compound of the formula:
40 R2 [err] or its salt to give a compound of the formula: [err] or its
salt, in which [err] and A are each as defined above, [err] is acyl which
may be substituted with halogen, or 30    EP 0 412 404 B1 (2) reacting a
compound of the formula: [err] or its salt with a compound of the formula:
10                                                         [err] or its
salt to give a compound of the formula: [err] or its salt, in which [err]
and [err] are each as defined above, X is halogen and e is 0 or 1, or (3)
reducing a compound of the formula: 25 [err] or its salt to give a compound
of the formula: [err] 



or its salt, in which R1, R2 and A are each as defined above, or (4)
subjecting a compound of the formula: 45 [err] 55 or its salt to oxidation
to give a compound of the formula: 31    EP 0412 404 B1 [err] 10 or its
salt, in which [err] and [err] are each as defined above, n is 0 or 1 and q
is 1 or 2, provided that q is 2 when n is 1, or (5) halogenating a compound
of the formula: 15 [err] or its salt to give a compound of the formula: 25
[err] 30 or its salt, in which [err], A and X are each as defined above, or
(6) acylating a compound of the formula: 35 40 [err] or its reactive
derivative at the amino group or a salt thereof to give a compound of the
formula: [err] 50 or its salt, in which [err] and A are each as defined
above, or (7) acylating a compound of the formula: 55 32  



EP 0 412 404 B1 [err] or its reactive derivative at the amino group or a
salt thereof to give a compound of the formula: 10 [err] or its salt, in
which R1, R2 and A are each as defined above, 20          [err] is
acylamino, or (8) reacting a compound of the formula: 2 25
[err] or its salt with a compound of the formula: 30
[err] or its salt to give a compound of the formula: [err] 40 or its salt,
in which [err] and [err] are each as defined above. Claims for the
following Contracting State: GR 45 1. A process for preparing a compound of
the formula: R2 50 wherein 55 [err] is hydrogen,[err]alkanoyl,
[err]alkanesulfonyl or benzoyl which may be substituted with halogen, [err]
is hydrogen, [err]alkyl, hydroxy[err]alkyl, halogen or carboxy, A is [err]
[wherein R4 is [err]  alkyl], 33    EP 0 412 404 B1 [err] [wherein m is an
integer of 0, 1 or 2], and R3  is phenyl, toluolyl, xylyl, cumenyl or
naphthyl which may be substituted with halogen, hydroxy, [err]alkoxy,
nitro, amino or acylamino; or pyridyl, pyrimidinyl, imidazolyl, tetrazolyl
or thiadiazolyl, each of which may be substituted with [err]alkyl, 



10          amino, hydroxy or halo[err]alkyl, provided that [err] is
pyridyl, pyrimidinyl, imidazolyl, tetrazolyl orthiadiazolyl, each of which
may be substituted with  [err]alkyl, amino, hydroxy or halo[err]alkyl when
A is -S- 15                                                      [err]
[wherein m is an integer of 0, 1 or 2], or its salt, which comprises 20
(1) deacylating a compound of the formula: [err] or its salt to give a
compound of the formula: [err] or its salt, in which [err] and A are each
as defined above, [err] is acyl which may be substituted with halogen, or
(2) reacting a compound of the formula: 40 [err] or its salt with a
compound of the formula: R3 SH or its salt to give a compound of the
formula: 55 34    EP 0 412 404 B1 2 [err] 10          or its salt, in which
[err] and [err] are each as defined above, X is halogen and [err] is 0 or
1, or (3) reducing a compound of the formula: [err] or its salt to give a
compound of the formula: [err] 30 or its salt, in which [err] and A are
each as defined above, or (4) subjecting a compound of the formula: 35
R2 



[err] or its salt to oxidation to give a compound of the formula: 45 2
[err] or its salt, in which [err] and I are each as defined above, n is 0
or 1 and q is 1 or 2, provided that q is 2 when n is 1, or 35    EP 0 412
404 B1 (5) halogenating a compound of the formula: 5 10          or its
salt to give a compound of the formula: [err] or its salt, in which [err],
A and X are each as defined above, 20          or (6) acylating a compound
of the formula: [err] 30          or its reactive derivative at the amino
group or a salt thereof to give a compound of the formula: 2 [err] 35 or
its salt, in which [err] and A are each as defined above, or 40         (7)
acylating a compound of the formula: [err] 45 50          or its reactive
derivative at the amino group or a salt thereof to give a compound of the
formula: 55 36    [err]   



EP 0 412 404 B1 10         or its salt, in which [err] and A are each as
defined above, [err] is acylamino, or (8) reacting a compound of the
formula: 2 15 [err] 20          or its salt with a compound of the formula:
[err] or its salt to give a compound of the formula: [err] or its salt, in
which [err] and [err] are each as defined above. 2. A modification of the
process claimed in claim 1 which is characterized by bringing a compound of
the formula 35 [err] 40 wherein [err], A, and R3 are defined as in claim 1,
or a non-toxic salt thereof, produced by a process claimed in claim 1, into
pharmaceutically acceptable form by admixture or presentation of said
compound with a pharmaceu- tically acceptable diluent or carrier. 45
PatentansprOche PatentansprOche fOr folgende Vertragsataaten: DE, AT, GB,
FR, BE, IT, NL, CH, Li, LU, SE, DK so 1. Verbindung der Formel: 55 37    C
L   M S * worin bedeuten: R1  Wasserstoff, (C1-r8)-Alkanoyl,
(C1.6)-Alkansulfonyl oder Benzoyl, die durch Halogen substituiert sein
konnen, R2 Wasserstoff, (C14)-Alkyl, Hydroxy(C146)-alkyl, Halogen oder
Carboxy, 5       A   -C(=NOR4) -, [worin R4 steht fOr (C1 ;)-AIkyq, -S-
oder -CH2S- 10                                            ()m
()m [worin m steht fOr die ganze Zahl 0, 1 oder 21, und 



R9  Phenyl, Toluolyl, Xylyl, Cumenyl oder Naphthyl, die substituiert sein
k6nnen durch Halogen, Hydroxy, (C1. s) -Alkoxy, Nitro, Amino oder
Acylamino; oder Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder
Thiadiazolyl, von 15           denen jedes substituiert sein kann durch
(C1-6)-Alkyl, Amino, Hydroxy oder Halogen(C1. r)-alkyl, mit der MaBgabe,
daB R3 fOr Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl
steht, von denen jedes sub- stituiert sein kann durch (C1.6)-Alkyl, Amino,
Hydroxy oder Halogen(C1_4)-alkyl, wenn A -S - 20 (0)1 bedeutet [worin m die
ganze Zahl 0, 1 oder 2 darstellt]. 25 und ihre pharmazeutisch akzeptablen
Salze. 2. Verbindung nach Anspruch 1, worin R1 fOr Wasserstoff steht. 30
3. Verbindung nach Anspruch 2, worin R2 fOr Wasserstoff steht. 4.
Verbindung nach Anspruch 3, worin AfOr -S- 35
4 (0) m steht (worin m = 0, 1 oder 2). 40 5. Verbindung nach Anspruch 4,
worin R3 fr Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl
steht. 6. Verfahren zur Herstellung einer Verbindung der Formel: 45~~~ Rz
21_ L~A-R3 50      worin bedeuten: R1 Wasserstoff, (C16)-Alkanoyl,
(C1_6)-Alkansulfonyl oder Benzoyl, die durch Halogen substituiert sein
konnen, R2 Wasserstoff, (C16)-Alkyl, Hydroxy(C16)-alkyl, Halogen oder
Carboxy, A   -C(=NOR4)-, [worn R4 steht fOr (C1-s)-Alkyl], 55 38    * C   L
M   S -S- oder -CH2S- 4.                1 s
()m               ()m [worin m steht fOr die ganze Zahl 0, 1 oder 2], und
Rs  Phenyl, Toluolyl, Xylyl, Cumenyl odor Naphthyl, die substituiert sein
konnen durch Halogen, Hydroxy, (Cl- 6) -Alkoxy, Nitro, Amino oder
Acylamino; oder Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder
Thiadiazolyl, von 



10          denen jedes substituiert sein kann durch (C_6$)-Alkyl, Amino,
Hydroxy oder Halogen(C1. 6)-akyl, mit der MaBgabe, daB R3 fOr Pyridyl,
Pyrimidinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl steht, von denen
jedes sub- stituiert sein kann durch (C1._6)-Alkyl, Amino, Hydroxy oder
Halogen(C1.6)-alkyl, wenn A -S- 15
4. bedeutet [worin m die ganze Zahl 0, 1 oder 2 darstelHt]. 20      odor
ihres Salzes, das umfal3t 1) die Deacylierung einer Verbindung der Formel
25                                                          N XS A-P.3 30
oder ihres Salzes unter Bildung einer Verbindung der Formel N  2 35 pS E2N
A-R3 40          oder ihres Salzes, worin R2, R3 und A jeweils wie oben
definiert sind und R5 fOr Acyl steht, das durch Halogen substituiert sein
kann, oder 2) die Umsetzung einer Verbindung der Formel R2 SO
R                      l     (CH)  -X- odor ihres Saizes mit einer
Verbindung der Formel R3- SH 55          oder ihrem Salz unter Bildung
einer Verbindung der Formel 39    EP O 412,99 1311                     111
11 1   11111 111111 *   C   L   M   S   * R 2 5 10          oder ihres
Salzes, worin R1, fl2 und R3 jeweils wie oben definiert sind und X fOr
Halogen und 1 fOr 0 oder 1 stehen, oder 3) die Reduktion einer Verbindung
der Formel 1R2 



15 20                                      P -                    A01?2
oder ihres Sakzes unter Bildung einer Verbindung der Formel 25
N       /R RL                < s0 oder ihres Salzes, K>             worin
Rt, R2 und A jeweils wie oben definiert sind, oder 4) die Oxidation einer
Verbindung der Formel 3s
,~~~~~~~~~~2 35R2 40 oder ihres Sakzes unter Bildung einer Verbindung der
Formel 45 2 50                                    R1fl                   (c
2)s R~~~ R  B(CB2t f 55
(O)q oder ihres Salzes, worin R1, R2, R3 und 1 jeweils wie oben definiert
sind, n fOr O oder 1 und q fOr 1 oder 2 stehen, mit der Mal3gabe, 40    daB
q = 2, wenn n = 1, oder 5) die Halogenierung einer Verbindung der Formel 5
10 oder ihres Salzes unter Bildung einer Verbindung der Formel x 15
t6~~~~~~ R1_= M                                         A-R3 oder ihres
Sakzes, 20          worin R1, R3, A und X jeweils wie oben definiert sind,
oder 6) die Acylierung einer Verbindung der Formel P2 25 



A-3 2                A-A3 30          oder ihres reaktionsfahigen Derivats
an der Aminogruppe oder eines Salzes derselben unter Bildung einer
Verbindung der Formel 2 35~~~~~~ 40          odor ihres Salzes, worin R2,
R3, R5 und A jeweils wie oben definiert sind, odor 7) die Acylierung einer
Verbindung der Formel 45t/ 1.~~~~~~~1 50          odor ihres
reaktionsfahigen Derivats an der Aminogruppe oder eines Salzes derselben
unter Bildung einer Verbindung der Formel 55 41    EP0412404B1 P2
* c   L   M   S * s I.          5         A       6 oder ihres Saizes, 10
worin RI, R2 und A jeweils wie oben definiert sind und R6 fOr Acylamino
steht, oder 8) die Umsetzung einer Verbindung der Formel 2 145 tS
tX~~~~~~~~~ CO-R3 oder ihres Salzes mit elner Verbindung der Formel 20
H2NOR4 oder ihrem Salz unter Bildung einer Verbindung der Formel 25R2 R
-^:Rg       ~~C (=NlOR4  -g.3 90 oder ihres Sakzes, worin RI, R2, R3 und R4
jewells wie oben definiert sind. 7. Pharmazeutische Zusammensetzung, die
umfal3tals aktiven Bestandteil (Wirkstoff) eine Verbindung nach Anspruch 



35      1 oder ein pharmazeutisch akzeptables Salz derselben im Gemisch mit
pharmazeutisch akzeptablen Tragern. 8. Verwendung einer Verbindung nach
Anspruch 1 oder eines pharmazeutisch akzeptablen Salzes derselben fOr die
Herstellung eines Arzneimittels fOr die therapeutieche Behandlung von
Rheumatismus, Nephritis, Thrombozytope- nie, Tumor und der Nebenwirkungen
eines Antitumormittels. 40 9. Verbindung nach Anspruch 1 oder sin
pharmazeutisch akzeptables Salz derselben fOr die Verwendung als Arznei-
mittel. 45   Patentanspruch tMr folgenden Vertragsstaat: ES 1. Verfahren
zur Herstellung elner Verbindung der Formel: U R~2 R1-a Hk
A-R3 55      worin bedeuten: RI Wasserstoff, (Cl.6)-Alkanoyl,
(C1.6)-Alkansulfonyl oder Benzoyl, die durch Halogen substituiert sein
konnen, R2 Wasserstdff, (C1_6)-Alkyl, Hydroxy(C16)-alkyl, Halogen oder
Carboxy, 42    A   -C(=NOR4)-, [worin FP steht fOr (C1..)-AlkyII,
*   c   L   M   S   * -S- oder -CH2S- [worin m steht fOr die ganze Zahl 0,
1 oder 2], und R3  Phenyl, Toluolyl, Xylyl, Cumenyl oder Naphthyl, die
substituiert sein konnen durch Halogen, Hydroxy, (C1. 6) -Alkoxy, Nitro,
Amino oder Acylamino; oder Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl
oder Thiadiazolyl, von 10          denen jedes substituiert sein kann durch
(C1.6)-Alkyl, Amino, Hydroxy oder Halogen(Cl. G)-alkyl, mit der MaBgabe,
daB R3 fOr Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl
steht, von denen jedes sub- stituiert sein kann durch (C_6M)-Alkyl, Amino,
Hydroxy oder Halogen (C146)-alkyl, wenn A is
~~~~~~~~-S- 15                                                         ) 20
bedeutet [worin m die ganze Zahl 0, 1 odor 2 darstelft]. oder ihres Salzes,
das umfaBt 1) die Deacylierung einer Verbindung der Formel 25N R2 30
5 oder ihres Saizes unter Bildung einer Verbindung der Formel 35
P2 40                                              A-R3 40
~~~~~~E2N 



oder ihres Salzes, worin R2, R3 und A jeweils wie oben definiert sind und
R5 fOr Acyl steht, das durch Halogen substituiert sein kann, oder 45
2) die Umsetzung einer Verbindung der Formal 2 50
pS oder ihres Salzes mit einer Verbindung der Formal 65 R3 -SH oder ihrem
Satz unter Bildung elner Verbindung der Formal 43    EP O 412 404 B11 *
13111111 ill 1ill II III 2 ~~~ * R -B                   (cH2,)  -s3 10
oder ihres Salzes, worin RI, R2 und R3 jeweils wie oben definiert sind und
X fOr Halogen und 1 fOr 0 oder 1 stehen, oder 3) die Reduktion einer
Verbindung der Formel 15
1~~~~~~~~~~~2 1 20
A-F\\Ap-jT0 20~~~~~~~~~~~~~~~ oder ihres Salzes unter Bildung einer
Verbindung der Formel 22 25 AKA 30 oder ihres Saizes, worin R1, R2 und A
jeweils wie oben definiert sind, oder 4) die Oxidation einer Verbindung der
Formel 35                                                            2 R 40
R  -EN                 (= /   j-S-I23 oder ihres Sakzes unter Bildung einer
Verbindung der Formel 45 



50                                      1 Pa    s               ( CM 2 )
L-s--(3 oder ihres Sakzes, worin RI, R2, R3 und 1 jeweils wie oben
definiert sind, n fOr 0 oder 1 und q fOr 1 oder 2 stehen, mit der MaBgabe,
daB q = 2, wenn n = 1, oder 44    EP 0 412 404 B11
111111 fllO  III 1110111 5) die Halogenierung einer Verbindung der Formnl
c   L   M 5 P.1-  N                 3 oder ihres Salzes unter Bildung elner
Verbindung der Formel 10 15                                      . R-,C:7
A-P. oder ihres Salzes, worin R1, R3, A und X jeweils wie oben dcefinlert
sind, oder 6) die Acylierung einer Verbindung der Formel 20 25 oder ihres
reaktionsfahigen Derivats an der Arninogruppe oder eines Salzes derselben
unter Bildung elner Verbindung der Formrl 30 IC2 oder ihres Salzes, worin
R2, R3, Rs und A jeweils wie oben definiert sind, oder 40          7) die
Acylierung einer Verbindung der Formel z ;(~~~~~~~~R2 oder ihres
reaktionsfahigen Derivats an der Aminogruppe odor eines Salzes derselben
unter Bildung einer 50          Verbindung der Formel 55 45    EP0412404B1I



"              ~      ~~2 IIx20L itSiillill 5
/ 10          oder ihres Salzes, worin RI, R2 und A jeweils wie oben
definiert sind und R6 f Or Acylarnino steht, oder 8) die Umsetzung einer
Verbindung der Formel 2 20          odor ihres Salzes mit einer Verbindung
der Formel H2NOR oder ihrem Salz unter Bildung einer Verbindung der Formel
25 so                       ondC (=Nop.'XR -R oder ihres Salzes, worin R1,
R2, R3 und R4 jeweils wie oben definiert sind. S5 Pdtentansprucho Mir
tolgendon Vertragsstaat: OR 1. Verfahren zur Herstellung einer Verbindung
der Formel: 40                                                    N
R2 45 worin bedeuten: RI Wasserstoff, (Cl-6)-Alkanoyl, (C1-s)-Alkansulfonyl
oder Benzoyl, die durch Halogen substituiert sein konnen, R2 Wasserstoff,
(Cl.e)-Alkyl, Hydroxy(C16)-alkyl, Halogen oder Carboxy, 50      A
-C(=NOR4)-, (worin R4 steht fOr (Cl-6)-Alkyq, -S- oder -CH2S- 55
~~~~ ~~(0) m       to) m (worin m steht fOr die ganze Zahl 0, 1 oder 21,
und R3  Phenyl, Toluolyl, Xylyl, Cumenyl odor Naphlhyl, die substituiert
sein konnen durch Halogen, Hydroxy, (C.. 6) 46    -Alkoxy, Nitro, Amino
oder Acylamino; oder Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder
Thiadiazolyl, von denen jedes substituiert sein kann durch (C1.6)-Alkyl,
Amino, Hydroxy oder Halogen(C1- r6)-alkyl, mit der Mal3gabe, daB R3 fOr
Pyridyl, Pyrimidinyl, Imidazolyl, Tetrazolyl oder Thiadiazolyl steht, von
denen jedes sub- stituiert sein kann durch (C1.6)-Alkyl, Amino, Hydroxy
oder Halogen (C1_4)-alkyl, wenn A 5 -S- 10 bedeutet [worin m die ganze Zahl
0, 1 oder 2 darstellt]. 



oder ihres Salzes, das umfal3t 15          1) die Deacylierung einer
Verbindung der Formel R2 20 R5-nT          A-P? oder ihres Salzes unter
Bildung einer Verbindung der Formel 25 2s~~~~~~~~~~~~~~ 32N
A-7 oder ihres Salzes, worin R2, R3 und A jeweils wie oben definiert sind
und R5 fOr Acyl steht, das durch Halogen substituiert sein kann, oder 3s
2) die Umsetzung einer Verbindung der Formel 2 R  -[(C C2 ) t -X oder ihres
Salzes mit elner Verbindung der Formel R3 - SH oder ihrem Salz unter
Bildung einer Verbindung der Formel p.2 50 xt1 _EN ~( CHs 2). S-R3 oder
ihres Salzes, worin RI, R2 und R3 jeweils wie oben definiert sind und X fOr
Halogen und 1 fOr 0 oder 1 stehen, oder 3) die Reduktion einer Verbindung
der Formel 47    5 R1 > ~A-XjNo2 10          oder ihres Salzes unter
Bildung einer Verbindung der Formel 1S 5 oder ihres Salzes, 20
worin R', R2 und A jeweils wie oben definiert sind, oder 4) die Oxidation
einer Verbindung der Formel 26
N         R2 a -EW                  (C 2s) 1-S--R3 30 



oder ihres Salzes unter Bildung einer Verbindung der Formel 35 R2 40
/        I '~~~~~~~~~~~ I 46
(cr oder ihres Salzes, worin RI, R2, R3 und 1 jeweils wie oben definiert
sind, n fOr 0 oder 1 und q fOr 1 oder 2 stehen, mit der Mal3gabe, dal3 q =
2, wenn n = 1, oder 5) die Halogenierung einer Verbindung der Formel 50 553
- ZEN          ' A-t3 odor ihres Salzes unter Bildung einer Verbindung der
Formel 48    5                                          R-R3 oder ihres
Salzes, worin R1, R3, A und X jeweils wie oben definiert sind, oder 10
6) die Acylierung einer Verbindung der Formel R2 15 B2N             A-R3
odor ihres reaktionsfahigen Derivats an der Aminogruppe odor eines Salzes
derselben unter Bildung einer 20          Verbindung der Formel 25
R5_m/x;3 odor ihres Saizes, worin R2, R3, R6 und A jeweils wie oben
definiert sind, oder 30          7) die Acylierung einer Verbindung der
Formel 35                                      RB^ = R~~~ odor ihres
reaktionsffihigen Derivats an der Aminogruppe oder eines Salzes derselben
unter Bildung einer 40          Verbindung der Formel .
N          ~~~~~~~~~~~~2 P.2 odor ihres Seizes, 



50          worin RI, R2 und A jeweils wie oben definiert sind und R6 fOr
Acylamino steht, odor 8) die Umsetzung einer Verbindung der Formel 55 49
C   L   M   S   s 2 odor ihres Salzes mit einer Verbindung der Formel 10
4 H2NOR- oder ihrem Salz unter Bildung einer Verbindung der Formel 2 15
vI1_                 C    .q-OR4 ) -P,3 20 oder ihres Sakzes, worin RI, R2,
R3 und R4 jeweils wie oben definiert sind. 2. Modifikation des Verfahrens
nach Anspruch 1, dadurch gakennzeichnet, daB man eine Verbindung der Formel
25 2 /~~ worin RI, R2, A und R3 wie in Anspruch 1 definiert sind, odor ein
nicht-toxisches Salz derselben, hergestellt nach einem Verfahren, wie es in
Anspruch 1 angegeben ist, in eine pharmazeutisch akzeptable Form Oberf~hrt
durch 35      Mischen odor Prasentieren der genannten Verbindung mit einem
pharmazeutisch akzeptablen VerdOnnungsmittel odor Trager. Revendboatlons 40
Revondlcatlbns pour les Etats contractants *ulvants: AT, BE, CH, DE, DK,
FR, GB, IT, LI, LU, NL, SE 1. Compose de la formule: 465 dans laquelle R'
est un atoms d'hydrogene, un groupe alcanoyle en C,-C6, (alcane en C1
-C6)sulfonyle ou benzolyle qui peut 55          etre substitue par un atome
d'halogene, R2 set un atoms d'hydrogene, un groups alkyle en C1-C6,
hydroxy(alkyle en C, -C6), un atome d'halogbne ou un groups carboxy, A est
-C(=NOR4)- [oD R4 est un groups alkyle en C,-C6], 



50    EP 0 412 404 B1311 -S- OU -CH2-8- (O) m           () m [ob m eat un
nombre entier 6gal a 0, 1 ou 2], et R3 eat un groupe phenyle, tuluolyle,
xylyle, cumenyle ou naphtyle qui peut 8tre substitue par un atome
d'halogbne, un groupe hydroxy, alcoxy en C1-C6, nitro, amino ou acylamino;
ou 10         pyridyle, pyrimidinyle, imidazolyle, tetrazolyle ou
thiadiazolyle, dont chacun peut etre substtue par un groups alkyle en
Cl-Ce, amino, hydroxy ou halo(alkyle en C1-C6), a condition que R3 soit un
groupe pyridyle, pyrimi- dinyle, imidazolyle, tetrazolyle ou thiadiazolyle,
dont chacun peut etre substitute par un groups alkyle en Cj-Ca, amino,
hydroxy ou halo(alkyle en C1-C6) borsque A est is
-S- (ob m est un nombre entier egal & 0, 1 ou 2), 20         et ses sels
pharmacoutiquement acceptables. 2. Compose selon la revendication 1, dans
loquel: R1 eat un atome d'hydrogbne. 25   3. Compos6 selon la revendication
2, dans loquel: R2 est un atome d'hydrogbne. 4. Compose salon la
revendication 3, dans loquel: A est 30 (0) m [ob m est 6gal a 0, 1 ou 2].
35 5. Compose selon la revendication 4, dans lequel: R3 eat un groups
pyridyle, pyrimidinyle, imidazolyle, tetrazolyle ou thiadiazolyle. 6
Procede pour pr6parer un compose de la formul: 40 R2 45
1R1-imA- dane laquelle R1 eat un atome d'hydrogbne, un groupe alcanoyle en
C1-C6, un groupe (alcane en C1 -C6)sulfonyle ou ben- 50         zolyle qui
pout etre substitue par un atome d'halogbne, R2 est un atome d'hydrogbne,
un groups alkyle en C1-Ca, hydroxy(alkyle en C1-C6), un atome d'halogbne ou
un groups carboxy, A esat -C(=NOR4)- [ob R4 eat un groups alkyle en C1-Ca],



55 51    EP 0 412 404 B1 -S- ou -CH2-S- () m          (O) m [ou m est un
nombre entier egal a 0, 1 ou 21, et R3 est un groupe phenyle, tuluolyle,
xylyle, cumenyle ou naphtyle qui peut etre substitud par un atome
d'habogene, un groupe hydroxy, alcoxy en C1 -C6, nitro, amino ou acylamino;
ou 10         pyridyle, pyrimidinyle, imidazolyle, tetrazolyle ou
thiadiazolyle, dont chacun pout etre substitu6 par un groupe alkyle en
C1-C6, amino, hydroxy ou haio(alkyle en C1-C6), & condition que R3 soft un
groups pyridyle, pyrimi- dinyle, imidazolyle, tetrazolyle ou thiadiazolyle,
dont chacun pout etre substitute par un groupe alkyle en Cl-Ce, amino,
hydroxy ou halo(alkyle en C1-C6) lorsque A est i5 (0)3 20         (ob m est
un nombre entier 6gal & 0, 1 ou 2), ou son eel, 0              qui
comprend: (1) la desacylation d'un compose de la formule: 25^
2 ou de son eel pour donner un compos6 de la formule: as
,~~~~~~~~~~~~~2 36~~~~~~~~~~~~~~ 40                               ~~-2
A-X3 ou son sel, dans lesquelles R2, R3 et A sont chacun tels quo dMfinis
ci-dessus, R5 est un groupe acyle qui peut 6tre subsitu6 par un atome
d'halogbne, ou (2) la mise a reagir d'un compose de la formule: 50
2 ) ou de son eel avec un compose de la formule: R3 - SH ou son sel pour
donner un compos6 de la formule: 66 52    



EP0412404 B1 * |I 1111111 11    is H1ll 11 5
/\S ou son sel, clans lesquelle RI, R2 et R3 sont chacun tels quo definis
ci-dessus, X est un atome d'halogbne et e est 6gal & 0 ou 1, ou (3) la
reduction d'un compos6 de la formulo: iS
2 20                                      2_                         oo ou
de son sel pour donner un compose de la formula: 25
R3 ou son sel, clans lesquelles RI, R2 et A sont chacun tels quo definis
ci-dessus, ou (4) la soumission d'un compos6 de la formule: ss
2 R2 R -Eg                 (C32  -S-R (O)~ 45                  ou de son
eel a une oxydation pour donner un compose de la formula: a2 50 R  EN
( CH2}0- ou son sel, clans lesquelles R1, R2, R3 et e sont chacun tels quo
d6finis ci-dessus, n est egal A 0 ou 1 et q a 1 ou 2, & condition que qsoit
2 lorsque n est egal a 1, ou 53    EP O 412 404 B1
Hll gtq I 111   1I (5) P'halog6nation d'un compose de la formule:
ML          S * N R  -A 10                  ou de son sel pour donner un
composs de la formuls: Rt-S t A-R3 ou son sel sel, dans lesquelles R1, R3,
A et X sont chacun tels quo definis ci-dessus, ou 20             (6)
I'acylation d'un compos6 de la formule: 22N ~A-P.3 ou de son deriv6 reactif
au groups amino ou d'un de ses sels pour donner un compose de la formule: 



30                                                                   2 ou
son sel, dane lesquelles R2, R3, R5 et A sont chacun tels quo dMfinis
ci-dessus, ou (7) I'acylation d'un compose de la formulo: 40 ou do son
derivd rsactif au groups amino ou d'un de seseels pour donner un compose6
de la formule: so
p2 ou son sel, dans lesquolles R', R2 et A sont chacun tels quo dMfinis
ci-dessus, R6 est un groups acylamino, ou 54    EP 0 412 404 B1
H lllIIID   IIIDIIID III1 * C   iL111 (8) la mise a reagir d'un compost de
la formule: -                               S   * 2 5 S
A~~~~~~~~~~~ R1 -/ ou de son sel avec un compost de la formule : 10
11H2NOR4 ou son sel pour donner un compost de la formuls: CC (=INR4 ) 3 20
ou son sel, dans lesquolles R1, R2, R3 ot R4 sont chacun tels quo definis
ci-dessus. 7. Composition pharmaceutique qui comprend, comme ingredient
actif, un compose de la revendication 1 ou un de ses sels
pharmaceutiquement acceptables on melange avec des supports
pharmacoutiquement acceptables. 25 a  Utilisation d'un compost de la
revendi-. cation 1 ou dun de se selse pharmacoutiquement acceptables pour
la fabrication d'un medicament pour lI traitement therapeutique des
rhumatismes, de la nephrite, de la thrombocyto- penie, des tumeurs at des
effets secondaires d'un agent anti-tumour. so   9. Compose selon la
revendication 1 ou un de ses eels pharmacoutiquement acceptables pour
utilisation comme medicament. Revendlcatlon pour I'Etat contractant
sulvant: ES 35 1. Procede pour preparer un compost de la formule: 40
It2 



R -EN                A-3 dans laquelle R1 est un atome d'hydrogbne, un
groupe alcanoyle en C1 -Cs, (alcane on C1-C6)sulfonyle ou benzolyle qui
peut etre substitut par un atome d'halogbne, R2 est un atoms d'hydrogbne,
un groupe alkyle en C1-C6, hydroxy(alkyle en C1-CO), un atome d'halogene ou
un groups carboxy, 50          A est -C(=NOR4)- [ou R4 est un groupe alkyle
on Cl-Cs], -$- ou -CH2-S- 55                                            (0
m           (O) m [ob m est un nombre antier egal a 0, 1 ou 2], et R3 est
un groupe phtnyle, tuluolyle, xylyle, cumenyle ou naphtyle qui pout etre
substitue par un atome d'halogene, un groups hydroxy, alcoxy en C1-C8,
nitro, amino ou acylamino; ou S5    pyridyle, pyrimidinyle, imidazolyle,
t6trazolyle ou thiadiazolyle, dont chacun pout tre substitue par un groups
alkyle on C1 -C6, amino, hydroxy ou halo(alkyle on C1-C0), & condition quo
R3 soit un groups pyridyle, pyrimi- dinyle, imidazolyle, tetrazolyle ou
thiadiazolyle, dont chacun psut Otre substitue par un groups alkyle en
C-Ce, amino, hydroxy ou halo(alkyle en C1-C6) lorsque A est -S- (0) m 10
(ou m est un nombre entier 6gal a 0, 1 ou 2), ou son sel, qui comprend: (1)
la d6sacylation d'un compose de la formuls: 15
R2 NK X_3 20 ou de son sel pour donner un compos6 de la formulo: 25
R2 26~ ~~~~~~2 B2N             A-R3 ou son sel, dans lesquolles R2, R3 at A
sont chacun tels quo definis ci-dessus, 30               R5 est un groups
acyle qui pout Otre substitud par un atome d'halogbne, ou (2) la miss &
r6agir d'un compose de la formuls: R2 



35 R?1_ /E       S    {CH  ,-x 40               ou son eel avec un compose
de la formuls: R3-SH ou son sel pour donner un compose de la formule : 46
R~~~~~~~~~~2 50                                345 (3)5Ia0rdun
- .n                ( C2) L-s- ou son sel, dans lesquelles R1, R2 ot R3
sont chacun tels quo dMfinis ci-dessus, X est un atome d'halogbne et o est
4gal & 0 ou 1, ou 55          (3) la reduction d'un compos6 de la formulo:
EP 0 412 404 B1 2                          c   LllQ& R  .2 T         A-f
\-;O2 ou de son sel pour donner un compose de la formule: 10 N < R2 15
3 ou son sel, dans lesquelles R1, R2 et A sont chacun tels que definis
ci-dessus, ou 20          (4) la soumission d'un compose de la formule: 25
A S          2 P1-B            (~~CE21 k- s-R3 30
co)3 ou de son sel a une oxydation pour donner un compose6 de la formule:
R2 35 40                                                                 2
Lf ou son sel, dans lesquelles R1, R2, R3 et e sont chacun tels que dMfinis
ci-dessus, 45               n est egal a O ou 1 et q a 1 ou 2, a condition
que q soit 2 loreque n est 6gal & 1, ou (5) I'halogenation d'un compose de
la formule: 50 MR  AS\     3 R -St ~A-I3 55               ou de son sel
pour donner un compose de la formul: 



57    I111111! 111111 lilA 11111 II I1 EP O 412 404 B1
* c   L   M   S 5
3 Ri --=NA-I ou son sel, dans lesquelles R1, R3, A et X sont chacun tols
quo d6finis ci-dessus, ou 10          (6) l'acylation d'un compose de la
formulo: R2 15 E2N              A-H3 20               ou de son derive
reactif au groupo amino ou d'un de ses sels pour donner un compose de la
formule: 2 2S ou son sel, dans lesquelles R2, R3 et Rs sont chacun tels quo
definis ci-dessus, ou so          (7) I'acylation d'un compose de la
formule: 35 ou de son d6riv6 reactif au groups amino ou d'un de ses sels
pour donner un compose de la formul: 40 P,.2 45
3. ou son sel, dans lesquelles R1, R2 et A sont chacun tels quo dMfinis
ci-dessus, Rs est un groups acylamino, ou 50          (8) la mise A r6agir
d'un compose de la formule: 2 55
S1/~ R1-N ~Co-R3 ou de son sel avec un compose de la formulo: S8    ! C   L
M S H2NOR4 



ou son sel pour donner un compose6 de la formule: 5
R2 10                                                        C ( =NORa4
-RI ou son sel, dans lesquelles R1, R2, R3 et R4 sont chacun tels quo
definis ci-dessus. 15   Revendlcatlons pour I'Etat contractant sulvant: GR
1. Proced6 pour preparer un compose de la formule: *2 20 dans laqusilo 25
R1 est un atome d'hydrogbne, un groupo alcanoyle on C1-C6, un groupo
(alcane en C. -C6)sulfonyle ou ben- zolyle qui pout etre substitue par un
atome d'halogbne, R2 eat un atoms d'hydrogbne, un groups alkyle en C1-C6,
un groups hydroxy(alkyle on C1-C6), un atome d'halogbne ou un groups
carboxy, 30          A est -C(=NOR4)- lob R4 est un groups alkyle on Cl-Cs,
- ou  -CH2ef 35                                           (O) m
(O) m job m est un nombre entier egal ah0, 1 ou 2], et R3 est un groups
phenyle, tuluolyle, xylyle, cum6nyle ou naphtyle qui pout etre substitue
par un atoms d'halogbne, un groupo hydroxy, alcoxy en C1-C6, nitro, amino
ou acylamino; ou 40         pyridyle, pyrimidinyle, imidazolyle,
t6trazolyle ou thiadiazolyle, dont chacun psut etre substitue par un groups
alkyle an C1-C6, amino, hydroxy ou halo(alkyle Sn C1-C6), r  condition quo
R f cot un groups pyridyle, pyrimi- dinyle, imidazolyle, tetrazolyle ou
thiadiazolyle, dont chacun pout 8tre substitue par un groups alkyle sn
Cs-C6, K>             amino, hydroxy ou halo(alkyle en C1 -C6) lorsque A
eot 45                                                    1 () m (oO m est
un nombre entior egal & 0, 1 ou 2), 50         ou son sel, qui comprend:
(1) la dieacylation d'un compose de la formule: 55 59    EP 0 412 404B1
2lI 5                                                5/4( A-* 



ou de son sel pour donner un compose de la formule: 10
P2 tO~~~~~~~~~~~~~~~ R2 Nt PS 15
2N              A=R3 ou son sel, dans lesquelles R2, R3 et R4 sont chacun
tels que dMfinis ci-dessus, R5 est un groups acyle qui pout Otre substitue
par un atome d'halogene, ou (2) la miss & reagir d'un compose de la
formule: 20 25~~~~~~~~~~~~~ 25
(~zR) ( -X ou de son sel avec un compose de la formule: so
R3 -SH ou son sel pour donner un compose de la formule: N2 35 R -MT
(Cs 2) L-S-R 40 ou son sel, dans lesquelles R1, R2 et R3 sont chacun tels
quo definis ci-dessus, X est un atome d'halogene et e est egal a 0 ou 1, ou
(3) Ia r6duction d'un compose de la formule: ou de son sel pour donner un
compose de la formule: 55 60    -i EP O 412 404 B1
||||||| R2. ou son sel, dans lesquelles R1, R2 et A sont chacun tols quo
definis ci-dessus, ou 10              (4) la soumisslon d'un compose de la
formul: R1_B            ~(C2) &__ 20~~~~~~~~~~~~~~~ ao
(0) n J>                       ou de son sel a une oxydation pour donner un
compose de la formula: R2 



25 /  Ss~~~~~~~~~~I so~d)                                        (E  cq 2)
I-S-R ou son sel, dans losquolles R1, R2, R3 at 4 sont chacun tels que
definis ci-dessus, 35                   n est egal a  ou 1 at q & 1 ou 2, &
condition quo q soit 2 lorsque n est egal & 1, ou (5) I'halogenation d'un
composed de la formulo: 40
E 45                   ou de son sel pour donner un compost de la formul: R
R2A-P/3 ou son sel, dans lesquolles R', R3, A et X sont chacun tels quo
dMfinis ci-dessus, 55                   ou (6) I'acylation d'un compost de
la formula: 61    EP                                         1 412 401 111]
111111 IIIH   11  I! S                                        PC~~~~~~~~~
32N   ~         _p 10                    ou de son derive reactif au groupe
amino ou d'un de ses sels pourcdonner un compose de laformule: t6
s5-EiS~~~R               A -R3 ou son sel, dans lesquelles R2, R3, Rs et A
sont chacun tsle quo ddfinis ci-dessus, 20                    ou (7)
I'acylation d'un compose de la formule: 2R 25 30                    ou de
son derive reactif au groups amino ou d'un de ses sels pour donner un
compose de la formule: J                                         N
p~~~~~~~~~~~~2 ou son sel, dans lesquelles RI, R2 et A sont chacun tsls quo
dMfinis ci-dessus, 40                    R 1 est un groupe acylamino, ou
(8) la mise a reagir d'un compose de la formule: K>
~~~~~~~~~~~~~~2 <                                              ~~~~~~~~N
_ 45 R -EN                  Co-R3 50                    ou de son sel avec
un compose6 de la formul: H2NOR4 ou son sel pour donner un compose de la
formul: 



55 62    EP O 412 404 B1*                           L M I Cl/l 111(
1111111111 2 Rb *.                   C (t=NOR4) -R.3 ou son sel, dans
lesquelles R1, R2, R3 et R4 sont chacun tels que d6flnis ci-dessus. 10  2.
Modification du procede revendique en revendication 1, qui est caract6risee
en formant un composA do la fomnule: A4 dans laquelle RI, R2, A et R3 sont
tels que dMfinis on revendication 1, ou un de ses sels non toxiques,
produit par un procede revendiqu6 en revendication 1, pour donner une formo
pharmacoutiquement acceptable par melange ou presentation dudit compos6
avec un diluant ou un support pharmaceutiquement acceptable. 20 25 30 35 40
45 50 55 63    


