
;e3egLLMlUY g6VgTgOWWO 01I25210 PCT/EP00/09153 *159159* Substituted
2-thio-3,5-dicyano-4-arvl-6-aminopyridines and their use The present
invention relates to substituted 2-thio-3,5-dicyano-4-aryl-6-amino 5
pyridines, to a process for their preparation and to their use as active
compounds for medicaments. The present invention furthermore provides the
use of adenosine-receptor-selective ligands for the prophylaxis and/or
treatment of various disorders. 10 Adenosine, a nucleoside consisting of
adenine and D-ribose, is an endogenous factor having cell-protective
activity, in particular under cell-damaging conditions with limited oxygen
and substrate supply, such as, for example, in the case of ischemia in
various organs (for example heart and brain). 15 Adenosine is formed
intracellularly as an intermediate during the degradation of adenosine 5
`-monophosphate (AMP) and S-adenosylhomocysteine, but it can be released
from the cell, in which case it acts as a hormone-like substance or
neurotransmitter by binding to specific receptors. 20 Under normoxic
conditions, the concentration of free adenosine in the extracellular space
is very low. However, under ischemic or hypoxic conditions, the
extracellular concentration of adenosine in the affected organs is
increased dramatically. Thus, it is known, for example, that adenosine
inhibits platelet degradation and increases the 25 blood supply to the
coronary vessels of the heart. Furthermore, it acts on the heart rate, on
the release of neurotransmitters and on lymphocyte differentiation. The aim
of these actions of adenosine is to increase the oxygen supply of the
affected organs and/or to reduce the metabolism of these organs in order to
adjust the 30 metabolism of the organ to the blood supply of the organ
under ischemic or hypoxic conditions. unmiau~eiA~~   WO 01/25210 -2
PCT/EP00/09153 The action of adenosine is mediated via specific receptors.
To date, subtypes Al, A2a, A2b and A3 are known. The actions of these
adenosine receptors are mediated intracellularly by the messenger cAMP. In
the case of the binding of adenosine to the A2a or A2b receptors, the
intracellular cAMP is increased via activation of the 5 membrane-bond
adenylate cyclase, whereas binding of adenosine to A1 or A3 receptors
results in a decrease of the intracellular cAMP concentration via
inhibition of adenylate cyclase. According to the invention,
"Adenosine-receptor-selective ligands" are substances 10 which bind
selectively to one or more subtypes of the adenosine receptors, thus either
mimicking the action of adenosine (adenosine agonists) or blocking its
action (adenosine antagonists). According to their receptor selectivity,
adenosine-receptor-selective ligands can be 15 divided into different
categories, for example ligands which bind selectively to the 



A1 or A2 receptors of adenosine and in the case of the latter also) for
example, those which bind selectively to the A2a or the A2b receptors of
adenosine. Also possible are adenosine receptor ligands which bind
selectively to a plurality of subtypes of the adenosine receptors, for
example ligands which bind selectively to the A 1 and the 20 A2, but not to
the A3 receptors of adenosine. The abovementioned receptor selectivity can
be determined by the effect of the substances on cell lines which, after
stable transfection with the corresponding cDNA, express the receptor
subtypes in question (see the publication M.E. Olah, 25 H. Ren, J.
Ostrowski, K.A. Jacobson, G.L. Stiles, "Cloning, expression, and
characterization of the unique bovine A1 adenosine receptor. Studies on the
ligand binding site by site-directed mutagenesis." in J. Biol. Chem. 267 (
1992) pages 1076410770, the disclosure of which is hereby fully
incorporated by way of reference). 30 The effect of the substances on such
cell lines can be monitored by biochemical measurement of the intracellular
messenger cAMP (see the publication K.N. Klotz,   WO 01/25210
PCT/EP00/09153 -3 J. Hessling, J. Hegler, C. Owman, B. Kull, B.B. Fredholm,
M.J. Lohse, "Comparative pharmacology of human adenosine receptor subtypes
- characterization of stably transfected receptors in CHO cells" in Naunyn
Schmiedebergs Arch. Pharmacol. 357 ( 1998) pages 1-9, the disclosure of
which is hereby fully 5 incorporated by way of reference). The
"adenosine-receptor-specific" ligands known from the prior art are mainly
derivatives based on natural adenosine (S.-A. Poulsen and R.J. Quinn,
"Adenosine receptors: new opportunities for future drugs" in Bioorganic and
Medicinal 10 Chemistry 6 ( 1998) pages 619-641 ). However, most of the
adenosine ligands known from the prior art have the disadvantage that their
action is not really receptor specific, that their activity is less than
that of natural adenosine or that they have only very weak activity after
oral administration. Thus, because of the disadvantages mentioned above)
they are mainly only used for experimental purposes. 15 It is now an object
of the following invention to find or provide compounds which have a wide
therapeutic range and can serve as active compounds for the prophylaxis
and/or treatment of various diseases. 20 In particular, it is an object of
the present invention to find or provide substances which preferably act as
adenosine-receptor-selective ligands and are suitable for the prophylaxis
and/or treatment of various disorders, in particular disorders of the
cardiovascular system (cardiovascular disorders) or inflammatory disorders,
but additionally also disorders of the urogenital system, the respiratory
tract, the central 25 nervous system, the diabetes (in particular diabetes
mellitus) and cancer. It is a further object of the present invention to
find or provide adenosine-receptorselective ligands having a high
specificity of action for the abovementioned purposes. 30 Accordingly, the
present invention relates to compounds of the general formula (I)   WO
01/25210 -4 R~ R2 f~ `~-R3 (I), H2N~N~S'Ra in which 



PCT/EP00/09153 R~, R2, R3 are identical or different and independently of
one another are selected 5 from the group of the following substituents:
hydrogen; hydroxyl; optionally substituted (C,-C8)-alkyl; optionally
substituted (C6-Coo)-aryl; 10 optionally substituted (C,-Cg)-alkoxy;
-O-(CH2)"-CH=CH2 where n = 0, 1 or 2; halogen; nitro; cyano; 15 -C(O)-R5;
-C(O)-NR6R'; -NR6R'; -NR6-C(O)-Rg; -O-C(O)-Rg; 20 -SOZ-NR6R'; and
-NR6-SOZRB, where: 25 RS denotes: hydrogen;   WO 01/25210 -5 hydroxyl;
optionally substituted (Cl-C8)-alkyl; optionally substituted
(C3-C~)-cycloalkyl; optionally substituted (Cl-Cs)-alkoxy; 5 optionally
substituted (C6-Clo)-aryl; optionally substituted (C6-Cloy-aryloxy; or
-O-(CH2)"-[(C6-Cloy-aryl] where n = 1, 2 or 3, PCT/EP00/09153 where the
(C6-C,o)-aryl group may be fused via two adjacent ring 10 atoms to
optionally substituted (C4-C~)-cycloalkyl, or RS represents a 5- to
7-membered saturated or unsaturated heterocycle 15 which for its part may
be mono- or polysubstituted by an oxo group (=O); halogen; optionally
substituted (Cl-C8)-alkyl; nitro; 20 cyano; hydroxyl; optionally
substituted (C6-Cloy-aryl; or by (C,-C8)-alkoxy, 25 or RS represents
optionally substituted 5- to 6-membered heteroaryl having up to 3
heteroatoms from the group consisting of N, O and S,   WO 01/25210 -6
PCT/EP00/09153 where the heterocycle and the heteroaryl ring may each
optionally be fused via two adjacent ring atoms to optionally substituted
(C6-Cio)aryl or optionally substituted (C4-C~)-cycloalkyl, 5 and R6 and R'
are identical or different and represent hydrogen; optionally substituted
(C1-C8)-alkyl; 10 optionally substituted (C6-C,o)-aryl; or 



represent optionally substituted 5- to 6-membered heteroaryl having up to 3
heteroatoms from the group consisting of N, O and S or 15 R6 and R~
together with the nitrogen atom to which they are optionally attached form
a 5- to 7-membered saturated or unsaturated heterocycle having up to 3
heteroatoms from the group consisting of N, O and S which for its part may
optionally be mono- or polysubstituted by 20 identical or different
substituents from the group consisting of an oxo group (=O); halogen;
(C,-C8)-alkyl; vitro; 25 cyano; hydroxyl; (C6-C ~ o)-aryl; or
(C,-C$)-alkoxy, 30 and   WO 01/25210  Rg represents hydroxyl; NR6R' where
R6 and R' are as defined above; optionally substituted (Cl-Cg)-alkyl;
(C,-Cg)-alkoxy; 5 optionally substituted (C6-Clo)-aryl; (C6-Cloy-aryloxy;
or -O-(CHz)"-[(C6-Cloy-aryl] where n = 1, 2 or 3, and 10 PCT/EP00/09153 R4
represents straight-chain or branched (C l-Cg)-alkyl or (C2-C8)-alkenyl
which are optionally mono- or polysubstituted by hydroxyl; halogen; 15
cyano; -C(O)-RS where RS is as defined above; -C(O)-NR6R' where R6 and R'
are as defined above; -NR6R' where R6 and R' are as defined above;
-NR6-C(O)-R8 where R6 and R8 are as defined above; 20 -SOZ-NR6R' where R6
and R' are as defined above; -NR6-S02-R8 where R6 and R$ are as defined
above; -C(O)-(CHZ)"-C(O)-Rg where n = 0 to 2 and Rg is as defined above; (C
1-Cg)-alkoxy; optionally substituted (C6-C,o)-aryloxy; 25 optionally
substituted 5- to 6-membered heteroaryl having up to 3 heteroatoms from the
group consisting of N, O and S; optionally substituted (C6-Cloy-aryl; or by
a 5- to 7-membered saturated or unsaturated heterocycle having up to 3
heteroatoms from the group consisting of N, O and S which for its part may
30 optionally be mono- or polysubstituted by identical or different
substituents  



WO 01/25210 PCT/EP00/09153 _g_ from the group consisting of an oxo group
(=O); halogen; (Cl-C8)-alkyl; vitro; cyano; hydroxyl; (C6-Clo)-aryl; or by
(C,-C8)-alkoxy, where the heterocycle and the heteroaryl ring may each
optionally be fused 5 via two adjacent ring atoms to optionally substituted
(C6-Clo)-aryl, or R4 represents a 5- to 7-membered saturated or unsaturated
heterocycle having up 10 to 3 heteroatoms from the group consisting of N, O
and S, which for its pan may optionally be mono- or polysubstituted by
identical or different substituents from the group consisting of an oxo
group (=O); halogen; (C l-Cg)-alkyl; vitro; cyano; hydroxyl; (C6-C l
o)-aryl; or by (C l-Cg)-alkoxy, and which may optionally be fused via two
adjacent ring atoms to optionally 15 substituted (C6-Cloy-aryl or
optionally substituted (C4-C~)-cycloalkyl, and their tautomers and their
respective salts, hydrates and alkoxides) except for the following
compounds of the general formula (I), in which the radicals 20 Rl, R2, R3
and R4 are as defined below: Rl = R2 = H; R3 = para-OH; R4 = -CH2-Z where Z
= CN, C(O)-OC2H5, 4-BrC6H4-CO, 4-n-butyl-C6H4-CO, H, C6H5, C(O)-O-CH2-C6H5,
C(O)-OCH3, C(O)OH, 2-oxo-benzo-pyranyl-3-carbonyl, 4-Cl-C6H4-CO,
3-Br-C6H4-CO, 4-C6H5 25 C6H4-CO, 4-CH3-C6H4-CO, 3,4-C12-C6H3-CO; Rl = R2 =
H; R3 = meta-OH; R4 = -CH2-Z where Z = 4-Br-C6H4-NH-CO, 2-oxo
benzo-pyranyl-3-carbonyl, 4-Cl-C6H4-CO; . Rl = R2 = H; R3 =
para-O-C(O)-CH3; R4 = -CH2-Z where Z = 4-CH3-C6H4-CO, H,
2-oxo-benzopyranyl-3-carbonyl, (CH2)3-CH3, 4-C6H5-C6H4; 30  Rl = R2 - R3 -
H; R4 = -CH2-Z where Z = CH3, CN , 2-naphthyl;   WO 01/25210 PCT/EP00/09153
-9  R' = RZ = H; R3 = para-butoxy; R4 = -CHz-Z where Z = 4-C1-C6H5,
C(O)-OCH3, C(O)-C6H5, CH=CHZ, C(O)-NH2, H, 4-Br-C6H4-CO, 4-Cl-C6H4-CO,
C(O)OCZHS, C(O)-O-CH2-C6H5, 2-oxo-benzopyranyl-3-carbonyl, C(O)-NH-C6H5,
CN; 5  R1 = RZ = H; R3 = para-bromo; R4 = -CH2-Z where Z = 4-Br-C6H4-CO,
4-ClC6H4-CO, C(O)-NHz, C(O)-OCH3, 4-Cl-C6H5, 4-Br-C6H4-NH-CO;  R' = RZ = H;
R3 = meta-fluoro; R4 = -CH2-Z where Z = 4-Br-C6H4-CO, C(O)NH2,
C(O)-O-CHZ-C6H5, CN; R1 = Rz = H; R3 = para-chloro; R4 = -CH2-Z where Z =
2-naphthyl, CH3; 10  R~ = R2 = H; R3 = para-OCH3; R4 = -CHZ-Z where Z =
2-naphthyl, CH3;  R1 = RZ = H; R3 = meta-NOZ; R4 = -CHz-Z where Z = CH3.
Some of the abovementioned substances which can be used in accordance with
the present invention for the prophylaxis andlor treatment of disorders are
novel, and 15 some are also known from the literature (see Dyachenko et
al., Russian Journal of Chemistry, Vol. 33, No. 7, 1997, pages 1014-1017
and Vol. 34) No. 4, 1998, pages 557-563; Dyachenko et al., Chemistry of
Heterocyclic Compounds, Vol. 34, 1998, pages 188-194; Elnagdi et al.,
Zeitschrift fur Naturforschung) Vol. 47b, l992, pages 572-578; Riguera et
al., Eur. J. Med. Chem. 33, 1998, pages 887-897; J. 20 Vaquero, Thesis,
University of Alcala de Henares, Madrid, Spain, 1981). However, in the
literature, a therapeutic use of the known compounds has hitherto not been
described. The first time this has happened is in the context of the
present invention. Accordingly, the present invention also provides the use
of the abovementioned 25 compounds of the general formula (I), including
the compounds excluded above, for the prophylaxis and/or treatment of
disorders. Depending on the substitution pattern, the compounds of the
formula (I) can exist in stereoisomeric forms which are either like image
and mirror image (enantiomers) or not 



30 like image and mirror image (diastereomers). The invention relates both
to the enantiomers or diastereomers and to their respective mixtures. The
racemic forms, like   WO 01/25210 -10 PC'1'/EP00/09153 the diastereomers,
can be separated in a known manner into the stereoisomerically uniform
components. Likewise, the present invention also relates to the other
tautomers of the compounds of the formula (I) and their salts. 5
Physiologically acceptable salts of the compounds of the formula (I) can be
salts of the substances according to the invention with mineral acids,
carboxylic acids or sulfonic acids. Particular preference is given, for
example, to salts with hydrochloric acid) hydrobromic acid, sulfuric acid,
phosphoric acid, methanesulfonic acid, ethanesulfonic acid, toluenesulfonic
acid, benzenesulfonic acid, naphthalene disulfonic acid, 10 trifluoroacetic
acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric acid,
fumaric acid, malefic acid or benzoic acid. Salts which may be mentioned
include salts with customary bases, such as, for example, alkali metal
salts (for example sodium or potassium salts), alkaline earth 15 metal
salts (for example calcium or magnesium salts) or ammonium salts, derived
from ammonia or organic amines such as, for example, diethylamine,
triethylamine) ethyldiisopropylamine, procaine, dibenzylamine,
N-methylmorpholine, dihydroabietylamine, 1-ephenamine or methylpiperidine.
20 Definitions in the context of thepresent invention'  Hal- o~ generally
represents fluorine, chlorine, bromine or iodine. Preference is given to
fluorine, chlorine or bromine. Very particular preference is given to
fluorine or chlorine. 25  In the context of the present invention, ~-Ca
-alk 1 C~~C6 -~yl and (CIr,C~ alkyl represent a straight-chain or branched
alkyl radical having 1 to 8; 1 to 6 and 1 to 4 carbon atoms, respectively.
Examples which may be mentioned are: methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl, 30 isopentyl, n-hexyl) isohexyl,
n-heptyl and n-octyl. Preference is given to a straight-chain or branched
alkyl radical having 1 to 6 carbon atoms. Particular   WO 01/25210
PCT/EP00/09153 -11 preference is given to a straight-chain or branched
alkyl radical having 1 to 4 carbon atoms.  Optionally substituted (C,-C8
-alk I,~C,-C6)-alkyl and (C1~C4 -alk 1 as used in 5 the present invention,
denotes an above-defined straight-chain or branched alkyl radical having 1
to 8; 1 to 6 and 1 to 4 carbon atoms, respectively, which for its part can
be mono- or polysubstituted by identical or different substituents.
Substituents which may be mentioned are in particular the following
substituents: halogen (fluorine, chlorine, bromine, iodine); cyano; nitro;
10 carboxyl; hydroxyl; straight-chain or branched (C,-Cg)-alkoxy,
preferably (Cl-C6)-alkoxy, in particular (Cl-C4)-alkoxy, where the alkoxy
radical for its part may optionally be substituted; straight-chain or
branched (Cz-C$)-alkenyl, preferably (Cz-C6)-alkenyl, in particular
(Cz-C4)-alkenyl, where the alkenyl radical for its part may optionally be
substituted; (C6-C lo)-aryl, in particular 15 phenyl or naphthyl, where the
(C6-Clo)-aryl radical for its part may optionally be substituted;
(C,-C4)-alkylsulfonyloxy, where the (Cl-C4)-alkylsulfonyloxy radical for
its part may optionally be substituted; phenylsulfonyl or p-tolylsulfonyl;
straight-chain or branched (Cl-Cs)-thioalkyl, where the thioalkyl radical
for its part may optionally be substituted; straight-chain or 20 branched
mono-, di- and/or trihalogeno-(Cl-Cg)-alkyl, in particular trifluoromethyl;
straight-chain or branched mono-, di- and/or trihalogeno(Cl-Cs)-alkoxy, in
particular trifluoromethoxy; acyl; amino, N-[(Cl-Cg)alkyl]-amino and/or
N-di-[(Cl-Cs)-alkyl]-amino, where the alkyl radical for its part may
optionally be substituted; and (Cl-Cg)-alkoxycarbonyl, where the 25
alkoxycarbonyl radical for its part may optionally be substituted. 



In the context of the present invention, (C6-Cloy-aryl represents an
aromatic radical having 6 to 10 carbon atoms. Preferred aryl radicals are
phenyl and naphthyl.   WO 01/25210 PCT/EP00/09153 - 12  In the context of
the present invention, the term optionally substituted (C6-Clo ar~l
represents an aromatic radical as defined above having 6 to 10 carbon atoms
which for its part may be mono- or polysubstituted by identical or 5
different substituents, in particular by: halogen (fluorine, chlorine,
bromine, iodine); cyano; nitro; carboxyl; hydroxyl; straight-chain or
branched (C,-Cg)alkyl, preferably (C,-C6)-alkyl, in particular
(C1-C4)-alkyl, where the alkyl radical for its part may optionally be
substituted; straight-chain or branched (C,-C8)-alkoxy, preferably
(C1-C6)-alkoxy, in particular (C,-C4)-alkoxy, 10 where the alkoxy radical
for its part may optionally be substituted; straight chain or branched
(CZ-C8)-alkenyl, preferably (CZ-C6)-alkenyl, in particular (C2-C4)-alkenyl,
where the alkenyl radical for its part may optionally be substituted;
straight-chain or branched (Ci-C8)-thioalkyl, where the thioalkyl radical
for its part may optionally be substituted; straight-chain or branched 15
mono-, di- and/or trihalogeno-(C,-C8)-alkyl, in particular trifluoromethyl;
straight-chain or branched mono-, di- and/or trihalogeno-(C~-Ca)-alkoxy, in
particular trifluoromethoxy; acyl; amino) N-[(C~-Cg)-alkyl]-amino and/or
N-di-[(Ci-C8)-alkyl]-amino, where the alkyl radical for its part may
optionally be substituted; N-[(C,-C6)-alkoxy]-aldimino;
(C,-C8)-alkoxycarbonyl, where 20 the alkoxycarbonyl radical for its part
may optionally be substituted; and (C6-C,o)-aryl, in particular phenyl or
naphthyl, where the (C6-C,o)-aryl radical for its part may optionally be
substituted.  ~-C to -A lox represents a group -O-(C6-C lo)-aryl, in
particular a group 25 -O-phenyl or -O-naphthyl, where otherwise reference
may be made to the above definition of ~C6-Can)-aryl.  Optionally
substituted (C6-CloLaryloxy denotes a group -O-(C6-Coo)-aryl as defined
above where, with respect to the substituents of the (C6-C,o)-aryl 30
group, reference may be made to the above definition under optionally
substituted (Cfi-Clod aar~l.   WO 01/25210 -13 PCT/EP00/09153
~,-Cg)-Alkoxy, (C,-C6)-alkoxy and (C,-C4 -alkox , as used in the present
invention and also in the definitions of (C,-C8)-alkoxycarbonyl represents
a straight-chain or branched alkoxy radical having 1 to 8; 1 to 6 and 1 to
4 carbon 5 atoms, respectively. Examples which may be mentioned are:
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy,
n-pentoxy, isopentoxy, n-hexoxy, isohexoxy, n-heptoxy and n-octoxy.
Preference is given to a straight-chain or branched alkoxy radical having 1
to 6 carbon atoms. Particular preference is given to a straight-chain or
branched alkoxy radical 10 having 1 to 4 carbon atoms.  In the context of
the present invention, optionally substituted (CI~Cg -alkox ~C~~C6)-alkoxy
and (C1~C4 -alkox denotes a straight-chain or branched alkoxy radical as
defined above having 1 to 8, 1 to 6 and 1 to 4 carbon atoms, 15
respectively, which may optionally be mono- or polysubstituted by identical
or different substituents, in particular by the following substituents:
halogen (fluorine, chlorine, bromine, iodine); cyano; nitro; carboxyl;
hydroxyl; straight-chain or branched (C2-Cs)-alkenyl, preferably
(CZ-C6)-alkenyl, in particular (CZ-C4)-alkenyl, where the alkenyl radical
for its part may 20 optionally be substituted; straight-chain or branched
(C1-Cg)-thioalkyl, where the thioalkyl radical for its part may optionally
be substituted; straight-chain or branched mono-, di- and/or
trihalogeno-(C~-Cg)-alkyl, in particular trifluoromethyl; straight-chain or
branched mono-, di- and/or trihalogeno(C,-C8)-alkoxy) in particular
trifluoromethoxy; acyl; amino, N-[(C,-C8) 25 alkyl]-amino and/or
N-di-[(Ci-C8)-alkyl]-amino, where the alkyl radical for its part may
optionally be substituted; or (C,-C8)-alkoxycarbonyl, where the
alkoxycarbonyl radical for its part may optionally be substituted.  In the
context of the invention, (C~-C~)-Cycloalk~~1 generally represents a 30
carbon ring having 3 to 7 carbon atoms, such as, for example, cyclopropyl, 



cyclobutyl) cyclopentyl, cyclohexyl or cycloheptyl.   WO 01/25210
PCT/EP00/09153 - 14  In the context of the invention, optionally
substituted (C3-C~ -c cloalk I generally represents a (C3-C~)-cycloalkyl
radical as defined above which may optionally be mono- or polysubstituted
by identical or different substituents, 5 in particular by a (C~-Ca)-alkyl
radical, preferably a (C~-C6)-alkyl radical, very particularly preferably a
(C1-C4)-alkyl radical, which for its part may in turn be mono- or
polysubstituted as defined above.  In the context of the invention, a 5- to
6-membered aromatic heterocvcle 10 having up to 3 heteroatoms from the
rg-oup consisting of S N and O generally represents a monocyclic
heteroaromatic radical which is attached via a ring carbon atom of the
heteroaromatic radical and, if appropriate, also via a ring nitrogen atom
of the heteroaromatic radical. Examples which may be mentioned are: furanyl
(for example furan-2-yl, furan-3-yl), pyrrolyl (for 15 example pyrrol-1-yl,
pyrrol-2-yl, pyrrol-3-yl), thienyl, thiazolyl, oxazolyl, imidazolyl,
triazolyl, pyridyl, pyrimidyl, pyridazinyl. Preference is given to pyridyl)
pyrimidyl, pyridazinyl, furanyl, imidazolyl and thiazolyl.  In the context
of the invention, an optionally substituted 5- to 6-membered 20 aromatic
heterocycle havin;~iup to 3 heteroatoms from the group consisting-of S, N
and O generally represents a heterocycle as defined above which may be
mono- or polysubstituted by identical or different substituents from the
group consisting of vitro; amino; guanidino; aminocarbonyl; halogen,
preferably chlorine or fluorine; (C,-C6)-alkyl, preferably (C,-C4)-alkyl,
as defined above, 25 which for its part may optionally be substituted; or
by (C6-C,o)-aryl as defined above which for its part may optionally be
substituted. Compounds which are preferred in the context of the invention
are compounds of the general formula (I), 30 in which:   WO 01/25210 -15
PCT/EP00/091a3 R~, RZ, R3 are identical or different and independently of
one another are selected from the group of the following substituents:
hydrogen; 5 hydroxyl; optionally substituted (C,-C6)-alkyl; optionally
substituted phenyl or naphthyl; optionally substituted (C,-C6)-alkoxy;
-O-(CHZ)"-CH=CHZ where n = 1 or 2; 10 fluorine, chlorine, bromine; ni tro;
cyano; -C(O)-R5; -C(O)-NR6R'; 15 -NR6R'; -NR6-C(O)-R8; -O-C(O)-Rg;
-SOZ-NR6R'; and -NR6-S OZRg, 20 where: 



RS denotes: hydrogen; 25 hydroxyl; optionally substituted (C,-C6)-alkyl;
optionally substituted (C3-C~)-cycloalkyl; optionally substituted
(C1-C6)-alkoxy; optionally substituted phenyl or naphthyl; 30 optionally
substituted phenyloxy or naphthyloxy; or -O-(CHZ)"-phenyl where n = 1, 2 or
3,   WO 01/25210 - 16 PCT/EP00/09153 where the phenyl or naphthyl group may
be fused via two adjacent ring atoms to optionally substituted
(C4-C~)-cycloalkyl, or 5 RS represents a 5- to 7-membered saturated or
unsaturated heterocycle which for its part may be mono- or polysubstituted
by an oxo group (=O); fluorine, chlorine, bromine; 10 optionally
substituted (C,-C6)-alkyl; nitro; cyano; hydroxyl; optionally substituted
phenyl or naphthyl; or 15 by (C,-C6)-alkoxy, or RS represents optionally
substituted 5- to 6-membered heteroaryl having 20 up to 3 heteroatoms from
the group consisting of N, O and S, where the heterocycle and the
heteroaryl ring may each optionally be fused via two adjacent ring atoms to
optionally substituted phenyl or naphthyl or optionally substituted
(C4-C~)-cycloalkyl, 25 and R6 and R' are identical or different and
represent hydrogen; 30 optionally substituted (C,-C6)-alkyl; optionally
substituted phenyl or naphthyl; or   WO 01/25210 -17 PCT/EP00/09153
represent optionally substituted 5- to 6-membered heteroaryl having up to 3
heteroatoms from the group consisting of N, O and S or 5 R6 and R' together
with the nitrogen atom to which they are optionally attached form a 5- to
7-membered saturated or unsaturated heterocycle having up to 3 heteroatoms
from the group consisting of N, O and S which for its part may optionally
be mono- or polysubstituted by 



10 identical or different substituents from the group consisting of an oxo
group (=O); fluorine, chlorine, bromine; (C,-C6)-alkyl; nitro; 15 cyano;
hydroxyl; phenyl or naphthyl; or (C1-C6)-alkoxy, 20 and R8 represents NR6R~
where R6 and R' are as defined above; optionally substituted (Ci-C6)-alkyl;
(Ci-C6)-alkoxy; 25 optionally substituted phenyl or naphthyl; phenyloxy or
naphthyloxy; or -O-(CH2)"-phenyl where n = 1, 2 or 3, and   WO 01/2S210
PCT/EP00/09153 -18 R4 represents straight-chain or branched (C,-C~)-alkyl
or (C2-C6)-alkenyl which are optionally mono- or polysubstituted by
hydroxyl; 5 fluoro, chloro, bromine; cyano; -C(O)-RS where RS is as defined
above; -C(O)-NR6R~ where R6 and R' are as defined above; -NR6R~ where R6
and R' are as defined above; 10 -NR6-C(O)-R8 where R6 and R8 are as defined
above; -SOZ-NR6R~ where R6 and R' are as defined above; -NR6-SOZ-Rg where
R6 and Rs are as defined above; -C(O)-(CHZ)"-C(O)-R8 where n = 0 to 2 and
R8 is as defined above; (C,-C6)-alkoxy; 15 optionally substituted phenyloxy
or naphthyloxy; optionally substituted 5- to 6-membered heteroaryl having
up to 3 heteroatoms from the group consisting of N, O and S; optionally
substituted phenyl or naphthyl; or by a 5- to 7-membered saturated or
unsaturated heterocycle having up to 20 3 heteroatoms from the group
consisting of N, O and S, which for its part may optionally be mono- or
polysubstituted by identical or different substituents from the group
consisting of an oxo group (=O); fluorine, chlorine, bromine;
(C,-C6)-alkyl; nitro; cyano; hydroxyl; phenyl or naphthyl; or by
(C,-C6)alkoxy, 25 where the heterocycle and the heteroaryl ring may each
optionally be fused via two adjacent ring atoms to optionally substituted
phenyl or naphthyl, or 30   WO 01/25210 PCT/EP00/09153 - 19 R4 represents a
5- to 7-membered saturated or unsaturated heterocycle having up to 3
heteroatoms from the group consisting of N, O and S, which for its part may
optionally be mono- or polysubstituted by identical or different
substituents from the group consisting of an oxo group (=O); 5 fluorine,
chlorine, bromine; (C,-C6)-alkyl; vitro; cyano; hydroxyl; phenyl or 



naphthyl; or by (C1-C6)-alkoxy and which may optionally be fused via two
adjacent ring atoms to optionally substituted phenyl or naphthyl or
optionally substituted (C4-C~)-cycloalkyl, 10 and their tautomers and their
respective salts, hydrates and alkoxides, except for the following
compounds of the general formula (I), in which the radicals R~, R2, R3 and
R4 are as defined below: 15  R~ = RZ = H; R3 = para-OH; R4 = -CHZ-Z where Z
= CN, C(O)-OCZHS, 4-Br C6H4-CO, 4-n-butyl-C6H4-CO, H, C6H5,
C(O)-O-CH2-C6H5, C(O)-OCH3, C(O)-OH, 2-oxo-benzo-pyranyl-3-carbonyl,
4-Cl-C6H4-CO, 3-Br-C6H4-CO) 4-C6H5-C6H4-CO, 4-CH3-C6H4-CO, 3,4-C12-C6H3-CO;
R~ = RZ = H; R3 = meta-OH; R4 = -CHZ-Z where Z = 4-Br-C6H4-NH-CO, 2 20
oxo-benzo-pyranyl-3-carbonyl, 4-Cl-C6H4-CO;  R1 = RZ = H; R3 =
para-O-C(O)-CH3; R4 = -CH2-Z where Z = 4-CH3-C6H4 CO, H,
2-oxo-benzopyranyl-3-carbonyl, (CH2)3-CH3, 4-C6H5-C6H4;  R1 = RZ = R3 = H;
R4 = -CH2-Z where Z = CH3, CN) 2-naphthyl;  R1 = RZ = H; R3 = para-butoxy;
R4 = -CHZ-Z where Z = 4-Cl-C6H5, C(O) 25 OCH3, C(O)-C6H5, CH=CHz, C(O)-NHz,
H, 4-Br-C6H4-CO, 4-Cl-C6H4-CO, C(O)-OCZHS, C(O)-O-CHz-C6H5,
2-oxo-benzopyranyl-3-carbonyl, C(O)-NH C6H5, CN; R~ = R2 = H; R3 =
para-bromo; R4 = -CH2-Z where Z = 4-Br-C6Hd-CO, 4-Cl C6H4-CO, C(O)-NH2,
C(O)-OCH3, 4-Cl-C6H5, 4-Br-C6H4-NH-CO; 30  R' = R2 = H; R3 = meta-fluoro;
R4 = -CHz-Z where Z = 4-Br-C6H4-CO, C(O) NH2, C(O)-O-CH2-C6H5, CN;   WO
01/25210 PC'f/EP00/09153 -20  R~ = R2 = H; R3 = para-chloro; R4 = -CHZ-Z
where Z = 2-naphthyl, CH3;  R~ = RZ = H; R3 = para-OCH3; R4 = -CHz-Z where
Z = 2-naphthyl, CH3;  R~ = R2 = H; R3 = meta-NO2; R4 = -CHZ-Z where Z =
CH3. 5 Particularly preferred compounds are the compounds of the general
formula (I) in which: R~, R2, R3 are identical or different and
independently of one another are selected 10 from the group of the
following substituents: hydrogen; hydroxyl; optionally substituted
(C,-C4)-alkyl; optionally substituted phenyl; 15 optionally substituted
(C,-C4)-alkoxy; -O-(CH2)"-CH=CHZ where n = 1; fluorine, chlorine; nitro;
cyano; 20 -C(O)-R5; -C(O)-NR6R'; _NR6R~; -NR6-C(O)-Rg; -O-C(O)-Rg; 25
-SOz-NR6R'; and -NR6-S02Rg) 



where: 30 RS denotes: hydrogen;   WO 01/25210 -21 hydroxyl; optionally
substituted (C,-C4)-alkyl; optionally substituted (C3-C~)-cycloalkyl;
optionally substituted (C,-C4)-alkoxy; 5 optionally substituted phenyl;
optionally substituted phenyloxy; or -O-(CHZ)"-phenyl where n = 1,
PCT/EP00/09153 where the phenyl group may be fused via two adjacent ring
atoms to 10 optionally substituted (CS-C6)-cycloalkyl, or RS represents a
5- to 7-membered saturated or unsaturated heterocycle 15 which for its part
may be mono- or polysubstituted by an oxo group (=O); fluorine, chlorine;
optionally substituted (C,-C4)-alkyl; nitro; 20 cyano; hydroxyl; optionally
substituted phenyl; or by (C,-C4)-alkoxy, 25 or RS represents optionally
substituted 5- to 6-membered heteroaryl having up to 3 heteroatoms from the
group consisting of N, O and S, selected from the group consisting of
furanyl, pyrrolyl, thienyl, thiazolyl, 30 oxazolyl, imidazolyl, triazolyl,
pyridyl, pyrimidyl and pyridazinyl,   WO 01/25210 -22 PCT/EP00/09153 where
the heterocycle and the heteroaryl ring may each optionally be fused via
two adjacent ring atoms to optionally substituted phenyl or optionally
substituted (CS-C6)-cycloalkyl, 5 and R6 and R' are identical or different
and represent hydrogen; optionally substituted (C,-C4)-alkyl; 10 optionally
substituted phenyl; or 



represent optionally substituted 5- to 6-membered heteroaryl having up to 3
heteroatoms from the group consisting of N, O and S selected from the group
consisting of furanyl, pyrrolyl, thienyl, thiazolyl, oxazolyl, imidazolyl,
triazolyl, pyridyl, pyrimidyl and pyridazinyl, 15 or R6 and R' together
with the nitrogen atom to which they are optionally attached form a 5- to
7-membered saturated or unsaturated heterocycle 20 having up to 3
heteroatoms from the group consisting of N, O and S which for its part may
optionally be mono- or polysubstituted by identical or different
substituents from the group consisting of an oxo group (=O); fluorine,
chlorine; 25 (C,-C4)-alkyl; nitro; cyano; hydroxyl; phenyl; or 30
(C,-C4)-alkoxy,   WO 01/25210 -23 and PCT/EP00/09153 Rg represents NR6R'
where R6 and R' are as defined above; optionally substituted (C,-C4)-alkyl;
5 (C ~-C4)-alkoxy; optionally substituted phenyl; phenyloxy; or
-O-(CHz)"-phenyl where n = 1, 10 and R4 represents straight-chain or
branched (C,-C4)-alkyl or (CZ-C4)-alkenyl which are optionally mono- or
polysubstituted by hydroxyl; 15 fluorine, chlorine; cyano; -C(O)-RS where
RS is as defined above; -C(O)-NR6R' where R6 and R' are as defined above;
-NR6R' where R6 and R' are as defined above; 20 -NR6-C(O)-Ra where R6 and
Rg are as defined above; -SOZ-NR6R' where R6 and R' are as defined above;
-NR6-SOZ-R8 where R6 and R8 are as defined above; -C(O)-(CHZ)~-C(O)-R8
where n = 0 to 2 and Rg is as defined above; (C,-C4)-alkoxy; 25 optionally
substituted phenyloxy; optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O and S selected
from the group consisting of furanyl, pyrrolyl, thienyl, thiazolyl,
oxazolyl, imidazolyl, triazolyl) pyridyl, pyrimidyl and pyridazinyl; 30
optionally substituted phenyl; or   WO 01/25210 PCT/EP00/09153 -24 by a 5-
to 7-membered saturated or unsaturated heterocycle having up to 3
heteroatoms from the group consisting of N, O and S which for its part may 



optionally be mono- or polysubstituted by identical or different
substituents from the group consisting of an oxo group (=O); fluorine,
chlorine; (C~-C4) 5 alkyl; nitro; cyano; hydroxyl; phenyl; or by
(C~-C4)-alkoxy, where the heterocycle and the heteroaryl ring may each
optionally be fused via two adjacent rings atoms to optionally substituted
phenyl, 10 or R4 represents a 5- to 7-membered saturated or unsaturated
heterocycle having up to 3 heteroatoms from the group consisting of N, O
and S, which for its part may optionally be mono- or polysubstituted by
identical or 15 different substituents from the group consisting of an oxo
group (=O); fluorine, chlorine; (C,-C4)-alkyl; nitro; cyano; hydroxyl;
phenyl; or by (C, C4)-alkoxy and which may optionally be fused via two
adjacent ring atoms to optionally substituted phenyl or optionally
substituted (CS-C6)-cycloalkyl, 20 and their tautomers and their respective
salts, hydrates and alkoxides, except for the following compounds of the
general formula (I), in which the radicals R', R2, R3 and R4 are as defined
below: 25  R' = RZ = H; R3 = para-OH; R4 = -CHz-Z where Z = CN, C(O)-OCzHs,
4-Br C6H4-CO, 4-n-butyl-C6H4-CO, H, C6H5, C(O)-O-CHZ-C6H5, C(O)-OCH3,
C(O)-OH, 2-oxo-benzo-pyranyl-3-carbonyl, 4-Cl-C6H4-CO) 3-Br-C6H4-CO,
4-C6H5-C6H4-CO, 4-CH3-C6H4-CO, 3,4-C12-C6H3-CO; 30  R' = RZ = H; R3 =
meta-OH; R4 = -CH2-Z where Z = 4-Br-C6H4-NH-CO, 2
oxo-benzo-pyranyl-3-carbonyl, 4-CI-C6H4-CO;   WO 01/25210 -25
PCTlEP00/09153  R1 = R2 = H; R3 = para-O-C(O)-CH3; R4 = -CH2-Z where Z =
4-CH3-C6H4CO, H, 2-oxo-benzopyranyl-3-carbonyl, 4-C6H5-C~H4;  R' = R2 = R3
= H; R4 = -CH2-Z where Z = CH3, CN;  R1 = R2 = H; R3 = para-butoxy; R4 =
-CH2-Z where Z = 4-C1-C6H5, C(O)5 OCH3, C(O)-C6H5, CH=CH2, C(O)-NH2, H,
4-Br-C6H4-CO, 4-CI-C6H4-CO, C(O)-OC2H5, C(O)-O-CH2-C6H5,
2-oxo-benzopyranyl-3-carbonyl, C(O)-NHC6H5, CN;  R1 = R2 = H; R3 =
meta-fluoro; R4 = -CH2-Z where Z = 4-Br-C6H4-CO, C(O)NH2, C(O)-O-CH2-C6H5,
CN; 10  R~ = R2 = H; R3 = para-chloro; R4 = -CH2-Z where Z = CH3;  R~ = R2
= H; R3 = para-OCH3; R4 = -CH2-Z where Z = CH3;  R~ = R2 = H; R3 =
meta-N02; R4 = -CH2-Z where Z = CH3. Particular preference according to the
invention is given to compounds of the general 15 formula (I) 



in which: R1) R2, R3 are identical or different and independently of one
another are selected 20 from the group of the following substituents:
hydrogen; hydroxyl; methyl; trifluoromethyl; 25 methoxy; radicals of the
formulae -O-CH2-CH2-OH, -O-CH2-COOH or -O-CH2-CH=CH2; fluorine, chlorine or
bromine; nitro; 30 cyano; -C(O)OH or -C(O)OCH3;   WO 01/25210 -C(O)NH2;
-NH2; -NH-C(O)-CH3; -O-C(O)-CH3 or -O-C(O)-C2H5; 5 radicals of the formulae
O -S- ~N-CH3 O ' and 10 -NH-S02CH3 or -NH-S02C6H5, and PCT/EP00/09153 -26 O
O ii /~ _ii ~O or O N, R4 represents straight-chain or branched
(C,-C4)-alkyl which is optionally mono15 or polysubstituted by hydroxyl; 20
25 30 amino; -C(O)-OCH3; -C(O)-NH2, -C(O)-HNCH3, -C(O)-HNC2H5, or
-C(O)-HNC6H5; -NHC(O)NH2, -NHC(O)NHCH3, -NHC(O)NHC2H5, -NHC(O)OCH3 or
-NHC(O)OC2H5; -SO2-NHa -NH-S02-CH3 or -NH-SO2-02H5; -OCH3; phenyl, which
may be substituted by nitro, cyano, fluorine, methoxy, difluoromethoxy,
methoxycarbonyl or p-tolylsulfonylmethyl; pyridyl, furyl, imidazolyl,
benzimidazolyl or thiazolyl, which may in each case be mono- or
disubstituted by identical or different substituents from the group
consisting of methyl, nitro and chlorine; oxadiazolyl which may be
substituted by phenyl or methoxyphenyl;    



WO 01/25210 _27_ or a radical of the formula ,_O ~N_ ' O ~~N~ H 5 10 15 20
25 or R4 represents allyl or 3,3-dimethylallyl, PCT/EP00/09153 and their
tautomers and their respective salts, hydrates and alkoxides, except for
the following compounds of the general formula (I), in which the radicals
R', R2, R3 and R4 are as defined below:  R' = Rz= H; R3= para-OH; R4 =
-CH2-Z where Z = H, C6H5, C(O)-OCH3; R' = RZ= H; R3= para-O-C(O)-CH3; R4 =
-CHZ-Z where Z = H; R' = RZ= R3 = H; R4 = -CHZ-Z where Z = CH3; R' = RZ= H;
R3= meta-fluoro; R4= -CHZ-Z where Z = C(O)-NH2; R' = R2= H; R3=
para-chloro; R4= -CHZ-Z where Z = CH3; R' = RZ= H; R3= para-OCH3; R4=
-CHZ-Z where Z = CH3; R' = RZ= H; R3= meta-NO2; R4 =-CHZ-Z where Z = CH3.
Very particular preference according to the invention is given to compounds
of the general formula (I) in which:   WO 01/25210 PCT/EP00/09153 -28 5 10
15 R 1, Rz, R3 are identical or different and independently of one another
are selected from the group of the following substituents: hydrogen;
hydroxyl; methyl; methoxy; radicals of the formulae -O-CHz-CHz-OH,
-O-CHz-COOH or -O-CHz-CH=CHz; fluorine or chlorine; nitro; cyano; -C(O)OH
or -C(O)OCH3; -C(O)NHz; -NHz -NH-C(O)CH3; -O-C(O)-CH3 or -O-C(O)-CZHS;
radicals of the formulae O O O -CH3 ~ -~- O or -S-N , O O ~ O ' 20 



and -NH-SOZCH3 or -NH-SO2C6H5, 25 30 and R4 represents straight-chain or
branched (C,-C4)-alkyl which is optionally monoor polysubstituted by
hydroxyl; amino; -C(O)-OCH3;   WO 01/25210 PCT/EP00/09153 -29 5 -C(O)-NHz,
-C(O)-HNCH3, -C(O)-HNCZHS, or -C(O)-HNC6H5; -NHC(O)NH2, -NHC(O)NHCH3,
-NHC(O)NHCzHs, -NHC(O)OCH3 or -NHC(O)OCZHS; -SOz-NHz; -NH-SOz-CH3 or
-NH-SOz-CZHS; -OCH3; phenyl; ortho-nitrophenyl; or a radical of the formula
10 15 20 25 ~N I ~N N ~ ~l H H3C ~N I \ H '-O N_ /'O or ~~N ~H or R4
represents allyl) and their tautomers and their respective salts, hydrates
and alkoxides, except for the following compounds of the general formula
(I), in which the radicals R', R2, R3 and R4 are as defined below:  R1 = Rz
= H; R3 = para-OH; R4 = -CHZ-Z where Z = H, C6H5, C(O)-OCH3;  R' = Rz = H;
R3 = para-O-C(O)-CH3; R4 = -CHz-Z where Z = H;  R' = R2 = R3 = H; R4 =
-CHz-Z where Z = CH3;  R' = R2 = H; R3 = meta-fluoro; R4 = -CHz-Z where Z =
C(O)-NHz;  R' = R2 = H; R3 = para-chloro; R4 = -CHz-Z where Z = CH3;  R' =
R2 = H; Rj = para-OCH3; R4 = -CHz-Z where Z = CH3;  R' = R2 = H; R3 =
meta-NOz; R4 = -CHz-Z where Z = CH3.   



WO 01/25210 -30 PCT/EP00/09153 The present invention also provides a
process for preparing the compounds of the general formula (I). 5 According
to a first variant of the process according to the invention, the compounds
of the general formula (I) are prepared by reacting compounds of the
general formula (II) Rz ,_ Rs NC ~ CN >, H N N~S~H 10 in which the radicals
R1, RZ and R3 are as defined above with compounds of the general formula
(III) 15 R4-X (BI), in which R4 is as defined above 20 and X represents a
nucleofugic group (preferably halogen, in particular chlorine, bromine or
iodine, or mesylate, tosylate, triflate or 1-imidazolyl), 25 in inert
solvents, if appropriate in the presence of a base.   WO 01/25210
PCT/EP00/09153 -31 5 10 15 The process described above can be illustrated
in an exemplary manner by the equation below: R~ Rz R3 dimethylformamide
DMF) NC / CN + R4 Br ( (III) NaHC03, 20 C H2N N SH 



If the radical R4 in the general formula (I) has the meaning of Ra alkyl,
substituted by the radicals -NR6-C(O)-Rg, -NR6-C(O)-NR6R', -NR6-SOZ-R8,
where the radicals R6, R' and R$ are as defined above, it is alternatively,
according to a second variant of the process according to the invention,
also possible to prepare the compounds of the general formula (I) by
initially reacting the compounds of the general formula (II) with
2-bromoethylamine to give compounds of the general formula (IV) (IV) 2
which are then reacted with compounds of the general formula 20 R9-Y (V),
WO 01/25210 PCT/EP00/09153 -32 5 in which R9 has the meaning -C(O)-Rg,
-C(O)-O-Rg, -C(O)-NR6R~, -S02-R8 where R8 is as defined above and 10 15 Y
represents a nucleofugic group, preferably halogen, in particular chlorine,
bromine or iodine, or mesylate, tosylate, triflate or 1-imidazolyl) or else
R9 has the meaning R6 and 20 25 Y represents the group O=C=N-, in inert
solvents, if appropriate in the presence of a base. The second variant,
described above, of the process according to the invention can be
illustrated in an exemplary manner by the following equation: R. R2 ~~Rs
HzN' ~N' ~S ~NH2 (IV) Rs y (V) 



R9    WO 01/25210 -33 PCT/EP00/09153 The nucleofugic group X, which is
sometimes also referred to as leaving group, can be introduced into the
reaction separately or else be generated in situ by customary methods, for
example by the "Mitsunobu reaction". 5 Suitable solvents for the process
according to the invention are a11 organic solvents which are inert under
the reaction conditions. These include alcohols such as methanol, ethanol
and isopropanol, ketones such as acetone and methyl ethyl ketone, acyclic
and cyclic ethers such as diethyl ether and tetrahydrofuran, esters such as
10 ethyl acetate or butyl acetate, hydrocarbons such as benzene, xylene,
toluene, hexane or cyclohexane, dimethylformamide) acetonitrile, pyridine,
dimethyl sulfoxide (DMSO), chlorinated hydrocarbons such as
dichloromethane, chlorobenzene or dichloroethane or hexamethylphosphoric
triamide. Water is also suitable for use as solvent. Particular preference
is given to dimethylformamide. It is also possible to 15 use mixtures of
the solvents mentioned above. Suitable bases are the customary inorganic or
organic bases. These preferably include alkali metal hydroxides, such as,
for example, sodium hydroxide or potassium hydroxide, or alkali metal
carbonates, such as sodium carbonate or potassium 20 carbonate or sodium
bicarbonate or potassium bicarbonate, or sodium methoxide or potassium
methoxide or sodium ethoxide or potassium ethoxide or potassium
tertbutoxide, or else amides, such as sodium amide, lithium
bis-(trimethylsilyl)amide or lithium diisopropylamide, or organometallic
compounds, such as butyllithium or phenyllithium, or else amines, such as
triethylamine and pyridine. Preference is given 25 to the alkali metal
carbonates and alkali metal bicarbonates. Here, the base can be employed in
an amount of from 1 to 10 mol, preferably from 1 to 5 mol, in particular
from 1 to 4 mol, based on 1 mol of the compounds of the general formula
(II) or (IV). 30   WO 01/25210 -34 PCT/EP00/09153 The reaction generally
takes place in a temperature range of from -78C to reflux temperature.
preferably in the range from -78C to +40C, in particular at room
temperature. 5 The reaction can be carried out at atmospheric, elevated or
reduced pressure (for 



example in the range from 0.5 to 5 bar). In general) the reaction is
carried out at atmospheric pressure. The person skilled in the art is
familiar with numerous modifications of the 10 conditions mentioned above
which are within the knowledge of the average expert and within the scope
of the present invention. The compounds of the general formulae (II) are
likewise known per se to the person skilled in the art or can be prepared
by customary methods known from the literature. 15 Reference may be made in
particular to the following publications, the respective content of which
is expressly incorporated herein by way of reference:  Dyachenko et al.,
Russian Journal of Chemistry, Vo1.33, No.7, 1997, pages 1014-1017 and Vol.
34, No. 4, 1998, pages 557-563; Dyachenko et al.) Chemistry of Heterocyclic
Compounds, Vol. 34, No. 2, 20 1998, pages 188-l94;  Qintela et al.,
European Journal of Medicinal Chemistry, Vol. 33, 1998) pages 887-897;
Kandeel et al., Zeitschrift fur Naturforschung 42b, 107-111 (1987). 25 It
is also possible to prepare the compounds of the general formula (II) from
compounds of the general formula (VI) by reaction with an alkali metal
sulfide. This preparation method can be illustrated in an exemplary manner
by the equation below:   WO 01/25210 -35 Ri R2 Rs NC / CN + Na~S~Na H2N N S
PCT/EP00/09153 (VI) (II) The alkali metal sulfide used is preferably sodium
sulfide in an amount of from 1 to 10 mol, preferably from 1 to 5 mol, in
particular from 1 to 4 mol, based on 1 mol of 5 the compounds of the
general formula (VI). Suitable solvents are a11 organic solvents which are
inert under the reaction conditions. These include N,N-dimethylformamide,
N-methylpyrrolidinone, hexamethylphosphoric triamide, pyridine and
acetonitrile. Particularly preference is 10 given to N,N-dimethylformamide.
It is also possible to use mixtures of the solvents mentioned above. 



The reaction is generally carned out in a temperature range of from +20C to
reflux temperature, preferably in the range from +20C to +120C, in
particular at from 15 +60C to +100C. The reaction can be carned out at
atmospheric, elevated or reduced pressure (for example in the range from
0.5 to 5 bar). In general, the reaction is carned out at atmospheric
pressure. 20 The person skilled in the art is familiar with numerous
modifications of the conditions mentioned above which are within the
knowledge of the average expert and within the scope of the present
invention.    WO 01/25210 -36 PCT/EP00/09153 The compounds of the general
formulae (VI) are likewise known per se to the person skilled in the art or
can be prepared by customary methods known from the literature. Reference
may be made in particular to the publication Kambe et al., Synthesis, 53l
(l981) the content of which is expressly incorporated herein by way of
reference. 5 The compounds of the general formulae (III) or (V) are either
commercially available or known per se to the person skilled in the art or
can be prepared by customary methods. 10 Surprisingly, the compounds of the
general formula (I) have an unforeseeable useful pharmacological activity
spectrum and are therefore suitable in particular for the prophylaxis
and/or treatment of disorders. This is because it has now been found,
unexpectedly, that the substances of the 15 formula (I) above are suitable
for the prophylaxis and/or treatment of a large number of disorders, i.e.
in particular, for example, disorders of the cardiovascular system
(cardiovascular disorders); urogenital disorders; respiratory disorders;
inflammatory and neuroinflammatory disorders; diabetes, in particular
diabetes mellitus; cancer; and finally also neurodegenerative disorders,
such as, for example, Parkinson's 20 disease, and also pain. In the context
of the present invention, cardiovascular disorders are to be understood as
meaning, in particular, for example the following disorders: coronary heart
disease; hypertension (high blood pressure); restinosis such as, for
example, 25 restinosis after balloon dilatation of peripheral blood
vessels; arteriosclerosis; tachycardia; arrhythmias; peripheral and
cardiovascular disorders; stable and unstable angina pectoris; and atrial
fibrillation. The compounds of the general formula (I) are furthermore also
suitable for reducing 30 the myocardial area effected by an infarct.   



WO 01/25210 -37 PCT/EP00/09153 The compounds of the general formula (I) are
furthermore suitable for the treatment and prophylaxis of thromboembolic
disorders and ischemias such as myocardial infarction, stroke and
transitory ischemic attacks. 5 A further area of indication for which the
compounds of the general formula (I) are suitable is the prophylaxis and/or
therapy of urogenital disorders, such as, for example, irritable bladder,
erectile dysfunction and female sexual dysfunction, and additionally also
the prophylaxis and/or treatment of inflammatory disorders, such as, for
example, asthma and inflammable dermatoses, of neuroinflammatory disorders
of 10 the central nervous system, such as, for example, conditions after
cerebral infarction, Alzheimer's disease, furthermore also
neurodegenerative disorders such as Parkinson's disease, and also pain. A
further area of indication is respiratory disorders such as, for example,
asthma, 15 chronic bronchitis, pulmonary emphysema, bronchiectases, cystic
fibrosis (mucoviscidosis) and pulmonary hypertension. The compounds of the
general formula (I) are furthermore also suitable for the prophylaxis
and/or therapy of hepatic fibrosis and cirrhosis of the liver. 20 Finally,
the compounds of the general formula (I) are also suitable for the
prophylaxis and/or therapy of diabetes, in particular diabetes mellitus.
Accordingly, the present invention also relates to the use of the
substances of the 25 general formula (I) for preparing medicaments and
pharmaceutical compositions for the prophylaxis and/or treatment of the
clinical features mentioned above. The present invention furthermore
relates to a method for the prophylaxis and/or the treatment of the
clinical pictures mentioned above using substances of the general 30
formula (I).   WO 01/2S210 -38 PCT/EP00/09153 The pharmaceutical activity
of the abovementioned compounds of the general formula (I) can be explained
by their action as selective ligands on individual subtypes or a plurality
of subtypes of the adenosine receptors, in particular as selective ligands
on adenosine A1, adenosine A2a and/or adenosine A2b receptors, 5 preferably
as selective ligands on adenosine A1 and/or adenosine A2b receptors. In the
context of the present invention, "selective" are adenosine receptor
ligands where, firstly, a clear effect on one or more adenosine receptor
subtypes and, 



secondly, no or a considerably weaker effect on one or more other adenosine
receptor 10 subtypes can be observed, where, with respect to the test
methods for the selectivity of action, reference is made to the test
methods described in section A. II. Compared to adenosine receptor ligands
of the prior art, the substances of the general formula (I) are much more
selective. Thus, for example, compounds of the general 15 formula (I) in
which R4 represents (C~-C4)-alkyl which is substituted by a group of the
formula -C(O)NR6R', where R6 and R' are identical or different and are
hydrogen or optionally substituted (CI-C3)-alkyl, are generally selective
on adenosine A2b receptors. 20 On the other hand) compounds of the general
formula (I) in which R4 represents (C1-C4)-alkyl substituted by one or more
hydroxyl groups generally act selectively on adenosine A1 receptors.
Compounds of the general formula (I) in which R4 represents (C1-C4)-alkyl
25 substituted by imidazolyl or optionally substituted benzyl, in turn,
generally act selectively on adenosine A1 and adenosine A2b receptors. This
receptor selectivity can be determined by biochemical measurement of the
intracellular messenger cAMP in cells which specifically only express one
subtype of 30 the adenosine receptors. In the case of agonists, an increase
in the intracellular cAMP concentration is observed; in the case of
antagonists, a decrease in the intracellular   WO 01/25210 -39
PCT/EP00/09153 cAMP concentration after prior stimulation with adenosine or
adenosine-like substances is observed (see the publications B. Kull, G.
Arslan, C. Nilsson, C. Owman) A. Lorenzen, U. Schwabe) B.B. Fredholm,
"Differences in the order of potency for agonists but not antagonists at
human and rat adenosine A2A receptors", 5 Biochem. Pharmacol., 57 (1999)
pages 65-75; and S.P. Alexander, J. Cooper, J. Shine, S.J. Hill)
"Characterization of the human brain putative A2B adenosine receptor
expressed in Chinese hamster ovary (CHO.A2B4) cells", Br. J. Pharmacol.,
119 (1996) pages 1286-90) the respective disclosure of which is hereby
expressly incorporated by way of reference). 10 Accordingly, the present
invention also provides the use of selective adenosine receptor ligands, in
particular of selective adenosine A1, adenosine A2a and/or adenosine A2b
receptor ligands, for preparing medicaments and pharmaceutical compositions
for the prophylaxis and/or treatment of disorders, in particular, for 15
example, disorders of the cardiovascular system (cardiovascular disorders);
urogenital disorders; inflammatory and neuroinflammatory disorders;
neurodegenerative disorders; respiratory disorders; hepatic fibrosis,
cirrhosis of the liver; cancer; and finally diabetes, in particular
diabetes mellitus, where, with respect to the individual areas of
indication, reference is also made to what has been said 20 above. Thus,
compounds of the general formula (I) which bind selectively to adenosine A1
receptors are preferably suitable for myocardial protection and for the
prophylaxis and/or treatment of tachycardias, atrial arrhythmias, cardiac
insufficiency, of acute 25 kidney failure, diabetes and of pain. Compounds
of the general formula (I) which bind selectively to adenosine A2a
receptors, on the other hand, are preferably suitable for the prophylaxis
and/or treatment of thromboembolic disorders, of neurodengenerative
disorders such as Parkinson's disease and also for wound healing. Compounds
of the general formula (I) which bind selectively to adenosine 30 A2b
receptors, in turn, are preferably suitable for the prophylaxis and/or
therapy of hepatic fibrosis, of myocardial infarction, of neuroinflammatory
disorders,   WO 01/25210 PCT/EP00/09153 -40 Alzheimer's disease, of
urogenital incontinence and also of respiratory disorders such as, for
example, asthma and chronic bronchitis. The present invention also provides
medicaments and pharmaceutical compositions 5 comprising at least one
selective adenosine and/or adenosine A2b receptor ligand, preferably at
least one compound of the general formula (I), together with one or more
pharmacologically acceptable excipients or carriers, and their use for the
purposes mentioned above. 10 Suitable for administering the compounds of
the general formula (I) are all customary administration forms, i.e. oral,
parenteral, inhalative, nasal, sublingual, rectal or external, such as, for
example, transdermal, with particular preference oral or parenteral. In the
case of parenteral administration, particular mention may be made of
intravenous, intramuscular and subcutaneous administration, for example as
a 15 subcutaneous depot. Very particular preference is given to oral
administration. 



Here, the active compounds can be administered on their own or in the form
of preparations. Suitable preparations for oral administration are inter
alia tablets, capsules, pellets, sugar-coated tablets, pills, granules,
solid and liquid aerosols, 20 syrups, emulsions, suspensions and solutions.
Here, the active compound has to be present in such a quantity that a
therapeutic effect is obtained. In general, the active compound can be
present in a concentration of from 0.1 to 100% by weight, in particular
from 0.5 to 90% by weight, preferably from 5 to 80% by weight. In
particular, the concentration of the active compound should be 0.5-90% by
weight, 25 i.e. the active compound should be present in quantitites
sufficient to achieve the dosage range mentioned. To this end, the active
compounds can be converted in a manner known per se into the customary
preparations. This is achieved using inert nontoxic pharmaceutically 30
suitable Garners, excipients, solvents, vehicles, emulsifiers andJor
dispersants.   WO 01/25210 -41  PCT/EP00/09153 Excipients which may be
mentioned are, for example: water, nontoxic organic solvents such as, for
example, paraffins, vegetable oils (for example sesame oil), alcohols (for
example ethanol, glycerol), glycols (for example polyethylene glycol),
solid carriers, such as natural or synthetic ground minerals (for example
talc or 5 silicates), sugars (for example lactose), emulsifiers,
dispersants (for example polyvinylpyrrolidone) and glidants (for example
magnesium sulfate). In the case of oral administration, tablets may, of
course, also contain additives such as sodium citrate, together with
adjuvants such as starch, gelatin and the like. 10 Aqueous preparations for
oral administration may furthermore be admixed with flavor enhancers or
colorants. In general, it has been found to be advantageous to administer,
in the case of parenteral administration, quantities of from about 0.1 to
about 10 000 p,g/kg, 15 preferably from about 1 to about 1 000 ~. g/kg, in
particular from about 1 ~, g/kg to about 100 ~,g/kg, of bodyweight, to
obtain effective results. In the case of oral administration, the quantity
is from about 0.1 to about 10 mg/kg, preferably from about 0.5 to about 5
mg/kg, in particular from about 1 to about 4 mg/kg, of bodyweight. 20 In
spite of this) it may still be required, depending on bodyweight,
administration route, individual response to the active compound, the type
of preparation and the time or interval at which administration takes
place) to deviate from the quantities mentioned. 25 The present invention
is illustrated by the examples below; however, these examples are only
intended to facilitate a better understanding of the invention and not to
restrict the invention in any way.   WO 01/25210 -42 A. Evaluation of the
physiological activity I. Demonstration of the cardiovascular action
Langendorff heart of the rat: 



5 PCT/EP00/09153 After opening the thoracic cage of anesthetized rats, the
heart is removed quickly and introduced into a conventional Langendorff
apparatus. The coronary arteries are perfused at a constant volume (10
ml/min), and the resulting perfusion pressure is recorded via an
appropriate pressure sensor. In 10 this arrangement, a decrease of the
perfusion pressure corresponds to a relaxation of the coronary arteries. At
the same time, the pressure which is developed by the heart during each
contraction is measured via a balloon introduced into the left ventricle
and a further pressure sensor. The frequency of the isolated beating heart
is calculated from the number of contractions per 15 time unit. In this
test arrangement, the following values were obtained for the coronary
perfusion pressure (the stated percentage refers to the reduction of the
coronary perfusion pressure in percent at the respective concentration):
WO 01/25210 - 43  PCT/EP00/09153 Reduction of the coronary perfusion
pressurein ercent at a concentration ofCompound of the formula (I)usedR,
R2Rs 10-7 g/ml 10-6 g/mlNC ~ CN~ 4 N~ ~RH2N SR`=R`=HR3 = para-CH3no effect
observedabout 26%R4 = -CHz-CH(OH)(CHzOH)(com ound of exam le A
198)R`=R`=HR3 = para-CH3no effect observedabout 37%R4 = -CHz-phenyl(com
ound of exam le A 189)R`=R`=HR3 = meta-OHabout 42%about 68%R4 =
-CHz-CH20H(com ound of exam le A 43)R` =R`=HR3 = para-OHabout 40%about
75%R4 = -CHz-CHZOH(com ound of exam le 21 )R`=R`=HR3 = para-OHabout
64%about 63l0R4 = 2-imidazolylmethyl(com ound of exam le A 379) At the
stated concentrations, the substances tested had no effect on the pressure
developed during the contraction in the left ventricle and no effect on the
heart rate. 5 Thus, it was demonstrated that the substances act selectively
only on coronary perfusion.   WO 01/25210 -44 PCT/EP00/09153 II.
Demonstration of the receptor selectivity (adenosine A1, A2a, A2b and A3
receptor selectivity) Cells of the permanent line CHO (Chinese Hamster
Ovary) were stably transfected 5 with cDNA for the adenosine receptor
subtypes A1, A2a, A2b and A3. Binding of the 



substances to the A2a or A2b receptor subtypes was determined by measuring
the intracellular cAMP concentration in these cells using a conventional
radioimmunological assay (CAMP-RIA, IBL GmbH, Hamburg, Germany). 10 In the
case of the action of the substances as agonists, binding of the substances
is expressed in an increase of the intracellular cAMP concentration. In
these experiments, the adenosine analogue NECA
(5-N-ethylcarboxamido-adenosine), which binds unselectively) but with high
affinity, to a11 adenosine receptor subtypes and has agonistic action
(Klotz, K.N., Hessling, J., Hegler, J., Owman, C., Kull, B., 15 Fredholm,
B.B., Lohse, M.J., Comparative pharmacology of human adenosine receptor
subtypes - characterization of stably transfected receptors in CHO cells,
Naunyn Schmiedebergs Arch Pharmacol, 357 ( 1998), 1-9) was used as
reference compound. 20 The adenosine receptors A1 and A3 are coupled to a
Gi protein, i.e. stimulation of these receptors results in an inhibition of
adenylate cyclase and thus a reduction of the intracellular cAMP level. To
identify A1/A3 receptor agonists, the adenylate cyclase is stimulated using
forskolin. However, additional stimulation of the A1/A3 receptors inhibits
adenylate cyclase, so that it is possible to detect A1/A3 receptor 25
agonists by a comparatively low concentration of cAMP in the cell. To
demonstrate an antagonistic effect on adenosine receptors, the recombinant
cells transfected with the corresponding receptor were prestimulated with
NECA, and the effect of the substances on a reduction of the intracellular
cAMP concentration by 30 this prestimulation was examined. In these
experiments, XAC (xanthine amine congener), which binds unselectively, but
with high affinity, to all adenosine receptor   WO 01/25210 -45
PCT/EP00/09153 subtypes and has antagonistic action (Miiller, C.E., Stein,
B., Adenosine receptor antagonists: structures and potential therapeutic
applications, Current Pharmaceutical Design, 2 (1996), 501-530) was used as
reference compound. 5 In the experiments below, the intracellular cAMP
concentration in CHO cells which had been transfected with cDNA for the A2b
receptor was determined. What is stated is the cAMP concentration in
percent in a11 cells in a well of a microtiter plate, based on the control
value obtained without any substances acting on the cells:   WO 01/25210
-46 PCT/EP00/09153 Concentration of intracellular cAMP inercent at a
concentration ofCompound of the formula (I)usedR~ RzR310'9 M10'8 M10''
M10'6 M10'5 MNC ~ CN4 H2N N S~RNECA (reference)3633408581226l263R' = R` =
H837947900R3 = para-OHR4 = -CHz-C(O)NHz(com ound of exam le A 1)R` = R` =
H253432384R3 = para-OHR4 = -CHZ-CHZOH(com ound of exam le 21)R' = R` =
H347674784R3 = meta-OHR4 = -CH2-CH20H(com ound of exam le A 43)R ` = R` =
H463716753R3 = meta-OHR4 = -CHZ-CH(CH3)OH(com ound of exam le A 46)R' = R`
= H100178438586571R3=HR4 = -CHZ-CH20H(com ound of exam le A 104)R` = R` =
H8708468619361140R3 = para-OHR4 = 2-imidazolylmethylcom ound of exam le A
379) In these experiments, it was possible to block the action of a11
substances by the antagonist XAC) which is unselective, but highly specific
for adenosine receptors.  



WO 01/25210 PCT/EP00/09153 -47 In the experiments below, the intracellular
cAMP concentration in CHO cells which had been transfected with cDNA for
the A2a receptor was determined. What is stated is the cAMP concentration
in percent in all cells in a well of a microtiter plate, based on the
control value obtained without any substances acting on the cells:   WO
01/25210 - 48  PCT/EP00/09153 Concentration of intracellular cAMP in
percentat a concentration ofCompound of the formula (I)usedR~ R2_ . _
R310'9 M10'8 M10'' M10'6 M10'5 MNC ~ CN4 H2N N S~RNECA
(reference)585800130119922075R' = R` = H92117208R3 = para-OHR4 =
-CHZ-C(O)NHZ(com ound of exam le A 1 )R' =R`=Hl43117R3 = para-OHR4 =
-CHZ-CHZOH(com ound of exam le 21)R' = R` = H117200317R3 = meta-OHR4 =
-CHz-CH20H(com ound of exam le A 43)R' = R` = H67108183R3 = meta-OHR4 =
-CHZ-CH(CH3)OH(com ound of exam le A 46)R ` = R` = H104107l07l46212R3=HR4 =
-CHZ-CHzOH(com ound of exam le A 104)R` = R` = H93160218235291R3 =
para-OHR4 = 2-imidazolylmethyl(com ound of exam le A 379) In these
experiments, it was possible to block the action of a11 substances by the
antagonist XAC, which is unselective, but highly specific for adenosine
receptors.   WO 01/25210 -49 PCT/EP00/09153 In the following experiments,
the intracellular cAMP concentration in CHO cells transfected with the cDNA
for the A1 receptor was determined. What is stated is the cAMP
concentration in percent in all cells of a well of a microtiter plate,
based on the control value obtained without the action of any substance but
after prestimulation 5 with 1 p,M of forskolin for 15 min (in these
measurements, the cAMP concentration without prestimulation with forskolin
is 18%): Concentration of intracellular cAMP inercent at a concentration
ofCompound of the formula (I)usedR~ R2_ ._ R310'' M10'6 M10'5 MNC ~ CNa H2N
N S'RNECA (reference)242428R'=R`=H182422R3 = meta-OHR4 = -CHZ-CH20H(com
ound of exam le A 43)R' = R` = H282321R3=HR4 = -CHZ-CHZOH(com ound of exam
1eA 1 04)_ R~ = Rz = H343435R3 = para-OHR4 = 2-imidazolylmethyl(com ound of
exam le A 379) Thus, the compound of example A 1 has a clear agonistic
effect on cells which 10 express the adenosine receptor A2b and virtually
no effect on cells with the A2a receptor. In contrast, the compounds from
example A 43 and A 104 have a clear agonistic effect on cells with the A 1
receptor, virtually no effect on cells with A2a receptors and a
considerably weaker effect on cells with the A2b receptor and are therefore
selective adenosine A1 receptor agonists. The compound of example  



WO 01/25210 PCT/EP00/09153 -50 A 379, on the other hand, has a clear
agonistic effect on cells with the A2b receptor, virtually no effect on
cells with A2a receptors and a comparably weaker effect on cells with the A
1 receptor and is thus a selective adenosine A2b receptor agonist.   WO
01/25210 - S1  B. Synthesis examples PCT/EP00/09153 Example 1 2-( f
6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-pyridinyllsulfanyl)-N-methyl5
acetamide Hz H Br N ~ + O iH \N H z N \NI 'SH  At room temperature (RT),
53.6 mg (0.2 mmol) of 2-amino-4-(4-hydroxyphenyl)-610
sulfanyl-3,5-pyridinedicarbonitrile and 45.6 mg (0.3 mmol) of N-methylbromo
acetamide are stirred in 0.5 ml of dimethylformamide (DMF) together with
33.6 mg (0.4 mmol) of NaHC03 for 4 hours. Thin-layer chromatography (TLC)
(CHzCIz/CH30H 10:1 ) shows complete conversion. The entire mixture is
diluted with water and ethyl acetate (EA) and the EA phase is dried with
MgS04 and 15 concentrated under reduced pressure. The residue crystallizes
from methanol. Yield: 45 mg (66.3% of theory), white crystals Mass
spectrum: molecular mass calculated: 339, found [M+H]+=340.3    WO 01/25210
PCT/EP00/09153 -52 Example 2 2-~f
6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-pyridinyllsulfanyl)-N,Ndiethvlace
tamide Hz 5 H Br N O N I 



\ ~ ~N N N SH H2 N~ At RT, 53.6 mg (0.2 mmol) of
2-amino-4-(4-hydroxyphenyl)-6-sulfanyl-3,5pyridinedicarbonitrile and 58.2
mg (0.3 mmol) of N,N-diethylbromoacetamide are stirred in 0.5 ml of DMF
together with 33.6 mg (0.4 mmol) of NaHC03 for 4 hours. TLC (CHZC12/CH30H
l0:1) shows complete conversion. The entire mixture is 10 diluted with
water and ethyl acetate and the EA phase is dried with MgS04 and
concentrated under reduced pressure. The residue crystallizes from
methanol. Yield: 50 mg (65.5% of theory), white crystals Mass spectrum:
molecular mass calculated: 381, found [M+H]+=382    WO 01/25210 -53
PCT/EP00/09153 Example 3
2-~f6-Amino-3,5-dicyano-4-(4-hydroxvphenyl)-2-pyridinvllsulFanyl~-Nethylace
tamide 5 H2 H H I\ \ Br N / N / + ~ --a ~ / \ w \ ~~ N / ~~ N H2N N b N \N
SH O At RT 0.76 g (2 mmol) of
2-amino-4-(4-hydroxyphenyl)-6-sulfanyl-3,5pyridinedicarbonitrile and 0.5 g
(3 mmol) of N-ethylbromoacetamide are stirred in 5 ml of DMF together with
0.34 g (4 mmol) of NaHC03 for 4 hours. After dilution 10 with water, the
mixture is extracted with ethyl acetate and the ethyl acetate phase is
dried with MgS04 and concentrated under reduced pressure. The solid residue
obtained after concentration is stirred with methanol. The crystals are
filtered off with suction and dried under reduced pressure. Yield: 0.49 g
(69.5% of theory), crystals 15 Mass spectrum: molecular mass calculated:
353, found [M+H]+=354.2   WO 01/25210 -54 Example 4 PCT/EP00/09153
2-Amino-6-f
(2-aminoethyl)sulfanyll-4-(4-hydroxyphenyl)-3,5-nyridinedicarbonitrile 5 



H2 ~Br + HzN Br~H H N ~N N N ~NH2 H2 268 mg (1 mmol) of
2-amino-4-(4-hydroxyphenyl)-6-sulfanyl-3,5pyridinedicarbonitrile, 105 mg (
1 mmol) of 2-bromoethylamine hydrobromide and 10 168 mg (2 mmol) of NaHC03
are stirred in 1 ml of DMF for 1 hour. The entire mixture is diluted with a
few milliliters of 1N HC1. The crystals are filtered off with suction and
dried under reduced pressure. Yield: 200 mg (64.2% of theory), yellow
crystals Mass spectrum: molecular mass calculated: 311, found [M+H]+=312
WO 01/25210 -55 5 10 PCT/EP00/09153 Example 5
N-(2-1<f6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-nyridinyllsulfanyl)ethyl)
acetamide H2 NON O NH2 H ~~ N N N O H2 At RT 60 mg (0.2 mmol) of
2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4hydroxyphenyl)-3,5-pyridinedicarboni
trile and 30 mg (0.3 mmol) of N-acetylimidazole are stirred in 0.5 ml of
DMF for 1 hour. Water is slowly added dropwise, the mixture becomes
slightly turbid and the crude product crystallizes out. The product is
filtered off with suction, washed with water and dried under reduced
pressure. This gives 53 mg of yellow crystals. The crystals are dissolved
in 1 ml of a 1:1 mixture of CHzCIz/CH30H, and a few drops of concentrated
ammonia are added (removal of diacetylated byproduct). The mixture is
stirred at RT for 5 hours. The 15 product crystallizes out when the
reaction solution is concentrated. The product is filtered off with suction
and washed with methanol. Yield: 37 mg (52.3% of theory), almost white
crystals Mass spectrum: molecular mass calculated: 353, found [M+H]+=354   



WO 01/25210 -56 5 PCT/EP00/09153 Example 6 2-( f
6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-pyridinyllsulfanyl
)methylcarbamate H2 H / O N + / ~ CI~Oi ~N N \N NH2 H N / / ~N O H2N N O~
Under argon, 31.1 mg (0.1 mmol) of
2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4hydroxyphenyl)-3,5-pyridinedicarboni
trile are suspended at RT in 1 to 2 ml of 10 dichloromethane, and the
mixture is cooled to from -20 to -25C. At this temperature, 30.3 mg (0.3
mmol) of triethylamine and 28,3 mg (0.3 mmol) of methyl chloroformate are
added. The mixture is stirred at -20 C for 30 minutes and then 15 20
allowed to warm to 0C over a period of 1 hour. The mixture is concentrated
under reduced pressure, 4 ml of a 2 molar NH3 solution in methanol are
added and the mixture is stirred at RT for 1 hour. The mixture is then
concentrated, dissolved in 600 ~,1 of DMSO and purified by preparative
1-1PLC. I-1PLC conditions: Column: GROM-S1L 120 ODS 4 HE Sp. 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15p, 10 X 20 mm Wavelength: 220 nm Flow rate:
25 ml/min Gradient: A = acetonitrile + 0.1 % trifluoroacetic acid B = water
+ 0.1 % trifluoroacetic acid 0 min: 10% A; 1.75 min. 10% A; 5.5 min. 9007o
A; 8 min. 90% A; 25 8.1 min. 10% A; 9 min. 10% A   WO 01/25210 -57
Injection volume: 600 p,l of DMSO solution Yield: 21.7 mg (58.7% of theory)
of product 



PCT/EP00/09153 Mass spectrum: molecular mass calculated: 369, found
[M+H]+=370.1 5 Example 7 2-( f
6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-nvridinyllsulfanyllethylcarbamate
H2 H (I ~ \N CI~O~ N \N NH2 H N II ~ ~N N ~N ~ O ~O~ H2 10 Under argon,
31.1 mg (0.1 mmol) of
2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4hydroxyphenyl)-3,5-pyridinedicarboni
trile are suspended at RT in 1 to 2 ml of dichloromethane, and the mixture
is cooled to from -20 to -25C. At this temperature, 30.3 mg (0.3 mmol) of
triethylamine and 32.6 mg (0.3 mmol) of ethyl chloroformate are added. The
mixture is stirred at -20C for 30 minutes and then 15 allowed to warm to 0C
over a period of 1 hour. The mixture is concentrated under reduced
pressure, 4 ml of a 2 molar NH3 solution in methanol are added and the
mixture is stirred at RT for 1 hour. The mixture is then concentrated,
dissolved in 600 p,l of DMSO and purified by preparative HPLC. HPLC
conditions: 20 Column: GROM-SIL l20 ODS 4 HE 5,u 50 X 20 mm Precolumn:
GROM-SIL ODS 4 HE 15p, 10 X 20 mm Wavelength: 220 nm Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid 25 B= water + 0.1 %
trifluoroacetic acid   WO 01/25210 PCT/EP00/09153 -58 0 min: 10% A; 1.75
min. 10% A; 5.5 min. 90% A; 8 min. 90% A; 8.1 min. 10% A; 9 min. 10% A 5 10
15 20 Injection volume: 600 ~.1 of DMSO solution Yield: 20.5 mg (53.5% of
theory) of product Mass spectrum: molecular mass calculated: 383, found
[M+H]+=384.2 Example 8 4-f 2-Amino-3,5-dicyano-6-((2-f
(methoxycarbonyl)aminolethyl)sulfanyl)-4-nyridinylluhenyl-methylcarbonate H
i ~N CI O H2N \N~ 



~NH2 H ~V O Under argon, 31.1 mg (0.1 mmol) of
2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4hydroxyphenyl)-3,5-pyridinedicarboni
trile are suspended at RT in 1 to 2 ml of dichloromethane, and the mixture
is cooled to from -20 to -25C. At this temperature, 10.1 mg (0.1 mmol) of
triethylamine and 9.4 mg (0.1 mmol) of methyl chloroformate are added. The
mixture is stirred at -20C for 30 minutes and then allowed to warm to 0C
over a period of 1 hour. The mixture is then concentrated dissolved in 600
p,l of DMSO and purified by preparative I3PLC. I-IPLC conditions: Column:
GROM-SIL 120 ODS 4 HE 5p. 50 X 20 mm Precolumn: GROM-SIL ODS 4 HE 15~, 10 X
20 mm Wavelength: 220 nm Flow rate: 25 ml/min Gradient: A = acetonitrile +
0.1% trifluoroacetic acid    WO 01/25210 -59 B= water + 0.1 %
trifluoroacetic acid PCT/EP00/09153 0 min: 10% A; 1.75 min. 10% A; 5.5 min.
90% A; 8 min. 90% A; 8.1 min. 10% A; 9 min. 10% A Injection volume: 600 ~l
of DMSO solution 5 Yield: 11.2 mg (26.2% of theory) of product Mass
spectrum: molecular mass calculated: 427, found [M+H]+= 428.2 Example 9 4-f
2-Amino-3,5-dicyano-6-(f 2-f(methoxycarbonvl)aminolethyllsulfanyl)-4-nyri10
dinyllphenyl-ethylcarbonate  H2 O CI O~ NH2 H2  Under argon 31.1 mg (0.1
mmol) of
2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4hydroxyphenyl)-3,5-pyridinedicarboni
trile are suspended at RT in 1 to 2 ml of 15 dichloromethane, and the
mixture is cooled to from -20 to -25C. At this temperature, 10.1 mg (0.1
mmol) of triethylamine and 10.9 mg (0.1 mmol) of ethyl chloroformate are
added. The mixture is stirred at-20C for 30 minutes and then allowed to
warm to 0C over a period of 1 hour. The mixture is then concentrated,
dissolved in 600 ~.1 of DMSO and purified by preparative HPLC. 20 HPLC
conditions: Column: GROM-SIL 120 ODS 4 HE 5~. 50 X 20 mm Precolumn:
GROM-SIL ODS 4 HE 15~ 10 X 20 mm Wavelength: 220 nm Flow rate: 25 ml/min 



WO 01/25210 -60 Gradient: A = acetonitrile + 0.1 % trifluoroacetic acid B=
water + 0.1 % trifluoroacetic acid PCT/EP00/09153 0 min: 10% A; 1.75 min.
10% A; 5.5 min. 90% A; 8 min. 90% A; 8.1 min. 10% A; 9 min. 10% A 5
Injection volume: 600 p.l of DMSO solution Yield: 15.2 mg (33.4% of theory)
of product Mass spectrum: molecular mass calculated: 455, found [M+H]+=
456.2 Example 10 10
N-(2-(f6-Amino-3,5-dicvano-4-(4-hydroxyphenyl)-2-pyridinyllsulfanyl)eth l
urea H + K+ -/N + H+ CI O ~NH2 15 H N / .~ \ ~ ~ N H2N N b NH2 31.1 mg (0.1
mmol) of
2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-hydroxyphenyl)-3,5pyridinedicarboni
trile are suspended in 0.91 ml of 1N HCI, and 8.1 mg (0.1 mmol) of
potassium cyanate are added. After the addition of a few drops of methanol,
the mixture is stirred at 50C for a total of 10 hours. The crystals are
filtered off with 20 suction and washed with water and ether. Yield: 16 mg
(45.1 % of theory) of product Mass spectrum: molecular mass calculated:
354, found [M+H]+= 355.1    WO 01/25210 PCT/EP00/09153 -61 5 



10 15 Examnte 11 N-(2-~ f
6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-nyridinvllsulfanyl)ethyl)N'-methy
lurea H N ~N H N \N" NH2 + ~O /N OH N ~ ~ ~N N ~N b a, H2 62.2 mg (0.2
mmol) of
2-amino-6-[(2-aminoethyl)sulfanyt]-4-(4-hydroxyphenyl)-3,5pyridinedicarboni
trile are suspended in 0.4 ml of DMF, and 11.4 mg (0.2 mmol) of methyl
isocyanate are added at room temperature. The mixture is stirred overnight,
filtered and purified by preparative HPLC. HPLC conditions: Column:
GROM-SIL 120 ODS 4 HE Sp. 50 X 20 mm Precolumn: GROM-SIL ODS 4 HE 15p. 10 X
20 mm Wavelength: 220 nm Flow rate: 25 ml/min Gradient: A = acetonitrile +
0.1% trifluoroacetic acid B= water + 0.1 % trifluoroacetic acid 0 min: 10%
A; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A; 8.1 min. 10% A; 9 min.
10% A 20 Injection volume: 400 p.l of DMF solution Yield: 45.9 mg (62.3% of
theory) of product Mass spectrum: molecular mass calculated: 368, found
[M+H]+=369.2   WO 01/25210 -62 PCT/EP00/09153 Example 12
N-(2-(f6-amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-pvridinyllsulfanyl)ethyl)-
N'methvlurea + ~O ~N ~ H2 5 NH2 hl2N N b 



62.2 mg (0.2 mmol) of
2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-hydroxyphenyl)-3,5pyridinedicarboni
trile are suspended in 0.4 ml of DMF, and 14.2 mg (0.2 mmol) of ethyl
isocyanate are added at room temperature. The mixture is stirred overnight,
10 filtered and purified by preparative HPLC. HPLC conditions: Column:
GROM-SIL 120 ODS 4 HE Sp, 50 X 20 mm Precolumn: GROM-SIL ODS 4 HE 15p, 10 X
20 mm Wavelength: 220 nm 15 Flow rate: 25 ml/min Gradient: A = acetonitrile
+ 0.1% trifluoroacetic acid B= water + 0.1% trifluoroacetic acid 0 min: 10%
A; l.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A; 8.1 min. 10% A; 9 min.
10% A 20 Injection volume: 400 ~,I of DMF solution Yield: 37.6 mg (49.2 %
of theory) of product Mass spectrum: molecular mass calculated: 382, found
[M+H]+=383.2     WO 01/25210 -63 Example 13 PCT/EP00/09153
3,5-Dicyano-4-(3,5-dichloro-4-hydroxyphenyl)-2-carbamoylmethyl-6-amino
ridine H CI ~ CI N I ~ + Br O NH2 ~~ ~~N H2N N SH 5 N NH2 O 337.2 mg (1
mmol) of 2-amino-4-(3,5-dichloro-4-hydroxyphenyl)-6-sulfanyl-3,5
pyridinedicarbonitrile and 207 mg ( 1.5 mmol) of bromoacetamide are
dissolved in 4 ml of DMF, 336 mg (4 mmol) of NaHC03 are added and the
mixture is stirred at 10 RT for 8 hours. The mixture is diluted with water
and washed with ethyl acetate. The aqueous phase is acidified with 1N HCI
and the resulting crystals are filtered off with suction and dried. Yield:
180 mg (45.7 % of theory) of product 



Mass spectrum: molecular mass calculated: 393, found [M+H]+=394.1    WO
01/25210 -64 5 10 Example 14
2-[(6-Amino-3,5-dicyano-4-~4-[(4-methylpiperazino)sulfonyllphenyl)-2-pvridi
nyl)sulfanyllacetamide Br^/O ~N'HZ N N C~ O PCT/EP00/09153 ~N~ N OII O.S \
/ N \ SV\ N NH~ NH2 84 mg (0.163 mmol) of
2-amino-4-{4-[(4-methylpiperazino)sulfonyl]phenyl
}-6sulfanyl-3,5-pyridinedicarbonitrile N-methylmorpholinium salt together
with 53.3 mg (0.244 mmol) of bromoacetamide and 54.7 mg (0.65 mmol) of
NaHC03 are stirred in 0.5 ml of DMF overnight. After filtration, the
reaction solution is initially purified by preparative HPLC. The isolated
fraction is reconcentrated under reduced pressure and the residue is
purified by preparative thin-layer chromatography. Yield: 14 mg (18.2 % of
theory) of product Mass spectrum: molecular mass calculated: 47l, found
[M+H]+=472.1    WO 01/25210 PCT/EP00/09153 -65 5 10 15 Example 15 2-(f
6-Amino-3,5-dicyano-4-f
4-(uineridinosulfonyl)uhenyll-2-pyridinyllsulfanyl)acetamide N O~ .,O 



O / + I NH2 N / I ~N H N ~N~SH z cp 82 mg (0.164 mmol) of 2-amino-4-{4-(
piperidinosulfonyl)phenyl}-6-sulfanyl-3,5pyridinedicarbonitrile
N-methylmorpholinium salt together with 53.5 mg (0.246 mmol) of
bromoacetamide and 55 mg (0.65 mmol) of NaHC03 are stirred in 0.5 ml of DMF
overnight. After filtration, the reaction solution is purified by
preparative HPLC. HPLC conditions: Column: GROM-S1L 120 ODS 4 HE 5~, 50 x
20 mm Precolumn: GROM-SIL ODS 4 HE 15 ~, 10 x 20 mm Wavelength: 220 mm Flow
rate: 25 ml/min Gradient: A = acetonitrile + 0.1% trifluoroacetic acid B =
water + 0.1 % trifluoroacetic acid 0 min: 10%; 1.75 min. 10% A; 5.5 min.
90% A; 8 min. 90% A; 8.1 min. 10% A; 9 min. 10% A 20 Injection volume: 400
~,1 of DMF solution Yield: 42.8 mg (57.2% of theory) of product    WO
01/25210 PCT/EP00109153 -66 NMR [400 MHz, DMSO-d6]: 1.4 m (2H), 1.6 m (4H),
3.0 tr (4H), 3.9 s (2H), 7.25 s ( 1 H), 7.5 s ( 1 H), 7. 8 d (2H), 7.9 d
(2H), 8.1 s broad (2H) Example 16 5
2-(f6-Amino-3,5-dicyano-4-f4-(mornholinosulfonyl)nhenyll-2-pyridinyl)sulfan
yl)acetamide C~~ O. N..O /I o \ + Br~ NHz / I ~N H2N N SH I N C~ O ~N O. I
\ %N / \ N\ I i N N H" S v 'NH z 



90 mg (0.179 mmol) of 2-amino-4-{4-( morpholinosulfonyl)phenyl
}-6-sulfanyl-3,510 pyridinedicarbonitrile N-methylmorpholinium salt
together with 58.5 mg (0.269 mmol) of bromoacetamide and 60 mg (0.71 mmol)
of NaHC03 are stirred in 0.5 ml of DMF overnight. After filtration, the
reaction solution is purified by preparative HPLC. HPLC conditions: 15
Column: GROM-SIL 120 ODS 4 HE 5~ 50 x 20 mm Precolumn: GROM-SIL ODS 4 HE 15
p, 10 x 20 mm Wavelength: 220 mm Flow rate: 25 ml/min Gradient: A =
acetonitrile + 0.1% trifluoroacetic acid 20 B = water + 0.1 %
trifluoroacetic acid 0 min: 10%; 1.75 min. 10% A; 5.5 min. 90% A; 8 min.
90% A; 8.1 min. 10% A; 9 min. 10% A   WO 01/25210 -67 PCT/EP00/09153
Injection volume: 400 p,l of DMF solution Yield: 43.7 mg (53.2% of theory)
of product NMR[400 MHz, DMSO-db]: 2.9 tr (4H), 3.65 tr (4H), 3.9 s (2H),
7.25 s (1H), 7.5 s (1H), 7.85 d (2H), 7.95 d (2H), 8.15 s broad (2H) 5
Example 17 2-(4-~2-Amino-6-f
(2-amino-2-oxoethvl)sulfanyll-3,5-dicyano-4-pyridinyl)uhenoxy)acetic acid
HO`/ O + Br~O \N NH2 H2N ~N SH N C~ 10 O NH2 135 mg (0.316 mmol) of
2-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)phenoxy]acetic acid
N-methylmorpholinium salt together with 103.3 mg (0.474 mmol) of
bromoacetamide and 106.1 mg (1.263 mmol) of NaHC03 are stirred 15 in 0.5 ml
of DMF overnight. After filtration, the reaction solution is prepurified by
preparative HPLC. The isolated fraction is reconcentrated under reduced
pressure and the residue is purified by preparative thin-layer
chromatography. Yield: 14 mg (11.6 % of theory) of product Mass spectrum:
molecular mass calculated: 383, found [M+Na]+=406.2    



WO 01/25210 PCT/EP00/09153 -68 Example 18 4-~2-Amino-6-f
(2-amino-2-oxoethyl)sulfanyll-3,5-dicyano-4-pvridinyl)-benzoic acid HO O
Br~o NH2 ~ I ~N H N \NI 'SH z N C~ NH2 72 mg (0.18 mmol) of
2-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)benzoic acid
N-methylmorpholinium salt together with 59.2 mg (0.27 mmol) of bromo
acetamide and 60.9 mg (0.72 mmol) of NaHC03 are stirred in 0.5 ml of DMF 10
overnight. After filtration, the reaction solution is prepurified by
preparative HPLC. The isolated fraction is reconcentrated under reduced
pressure and the residue is purified by preparative thin-layer
chromatography. Yield: 11 mg ( 17.2 % of theory) of product Mass spectrum:
molecular mass calculated: 353, found [M+H]+=353.9    WO Q1/25.210
PCT/EP00/09153 -69 5 10 15 Example 19 Methyl 4-(2-amino-6-f
(2-amino-2-oxoethyl)sulFanvll-3,5-dicyano-4-pyridinyl )benzoate O i I ~~N
HzN \N~SH Br~O NH2 i z 89 mg (0.216 mmol) of methyl
4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)benzoate N-methylmorpholinium
salt together with 70.7 mg (0.324 mmol) of bromoacetamide and 72.7 mg
(0.86mmo1) of NaHC03 are stirred in 0.5 ml of DMF 



overnight. After filtration, the reaction solution is purified by
preparative HPLC. HPLC conditions: Column: GROM-SIL 120 ODS 4 HE 5~, 50 x
20 mm Precolumn: GROM-SIL ODS 4 HE 15 ~ 10 x 20 mm Wavelength: 220 mm Flow
rate: 25 ml/min Gradient: A = acetonitrile + 0.1% trifluoroacetic acid B =
water + 0.1% trifluoroacetic acid 0 min: 10%; l.75 min. 10% A; 5.5 min. 90%
A; 8 min. 90% A; 8.1 min. 10% A; 9 min. 10% A 20 Injection volume: 400 ~,l
of DMF solution Yield: 40.4 mg (50.8% of theory) of product NMR [400 MHz,
DMSO-d6]: 3.9 s (2H), 7.25 s (1H), 7.5 s (1H), 7.7 d (2H), 8.1 d ~o I ~ ~ N
~ S N I NH2 NH (2H), 8.1 s broad (2H)   WO 01/25210 PCT/EP00/09153 -70 5 10
15 Example 20
2-((4-f4-(Acetylamino)uhenyll-6-amino-3,5-dicyano-2-uvridinyl)sulfanyl)acet
amide HN' ` I~ \ \ ~N H2N N SH O Br~ NH2 Co) O HN / ~ N O --_ ~ I ~ S\~ N
Hz N\w I ~~ NHZ 44 mg (0.11 mmol) of
N-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)phenyl]acetamide
N-methylmorpholinium salt together with 35 mg (0.16 mmol) of bromoacetamide
and 36 mg (0.43 mmol) of NaHC03 are stirred in 0.5 ml of DMF overnight.
After filtration, the reaction solution was purified by preparative HPLC.
HPLC conditions: 



Column: GROM-SIL 120 ODS 4 HE 5~, 50 x 20 mm Precolumn: GROM-SIL ODS 4 HE
15 ~, 10 x 20 mm Wavelength: 220 mm Flow rate: 25 ml/min Gradient: A =
acetonitrile + 0.1% trifluoroacetic acid B = water + 0.1% trifluoroacetic
acid 0 min: 10%; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A; 20 8.1 min.
10% A; 9 min. 10% A Injection volume: 400 ~.1 of DMF solution Yield: 18.3
mg (46.6% of theory) of product   WO 01/25210 -71 PCT/EP00/09153 NMR [400
MHz, DMSO-d6]: 2.1 s (3H), 3.9 s (2H), 7.25 s (1H)) 7.5 d (3H), 7.7 d (2H),
8.0 s broad (2H), 10.25 s (1H) Example 21 5 2-Amino-6-f
(2-hvdroxyethyl)sulfanyll-4-(4-hydroxynhenyl)-3,5-nyridinedicarbonitrile H
+ HO~Br -'_' H2 10 26.8 mg (0.1 mmol) of
2-amino-4-(4-hydroxyphenyl)-6-sulfanyl-3,5-pyridinedicarbonitrile are
dissolved in 0.2 ml of dimethylformamide. 20 mg (0.238 mmol) of solid
sodium bicarbonate are added, followed by a solution of 18.74 mg (0.15
mmol) of 2 bromoethanol in 0.06 ml of dimethylformamide. The reaction
mixture is shaken overnight and, after filtration, purified by preparative
HPLC. 15 HPLC conditions: Column: GROM-SIL 120 ODS 4 HE 5p. 50 X 20 mm
Precolumn: GROM-S1L ODS 4 HE 15p, 10 X 20 mm Wavelength: 220 nm Flow rate:
25 ml/min 20 Gradient: A = acetonitrile + 0.1% trifluoroacetic acid B=
water + 0.1% trifluoroacetic acid 0 min: 10% A; 1.75 min. 10% A; 5.5 min.
90% A; 8 min. 90% A; 8.1 min. 10% A; 9 min. 10% A Injection volume: 300 ~,1
of DMSO solution 25 Retention time: 3.97 min Yield: 14.1 mg (45.1 % of
theory)    



WO 01/25210 -72 PCT/EP00/09153 Mass spectrum: molecular mass calculated:
312, found [M+H]+=313 Example 22 5 1. Step:
N-f4-(2.2-Dicvanovinvl)nhenvllacetamide O ~ HN HNI \ _ N Iw w + ~ ~ i i N i
N O N 10 32.6 g (0.2 mol) of 4-acetaminobenzaldehyde and 13.74 g (0.208
mol) of malononitrile are initially charged in 140 ml of ethanol, and 24
drops of piperidine are added. The mixture is stirred at reflux for 30 min.
After cooling, the crystals are filtered off with suction and dried. 15 20
Yield: 38.6 g (90.6% of theory) of product Mass spectrum: molecular mass
calculated: 211, found [M+H]+= 212 2. Step N-f
4-f2-Amino-3,5-dicyano-6-(uhenvlsulfanyl)-4-uyridinylluhenyl)acetamide O HN
N_ I ~ + N~ + SH N N' O HN N ~ N H2N N S   WO 01/25210 PCT/EP00/09153 -73
19 g (0.09 mol) of N-[4-(2,2-dicyanovinyl)phenyl]acetamide, 5.95 g (0.09
mol) of 5 10 15 20 



malononitrile and 9.91 g (0.09 mol) of thiophenol are initially charged in
120 ml of ethanol, and 0.4 ml of triethylamine are added. The mixture is
stirred at reflux for 2 h, during which the product crystallizes. After
cooling, the product is filtered off with suction and dried under reduced
pressure. Yield: l0.25 g (29.6% of theory) of product Mass spectrum:
molecular mass calculated: 385, found [M+H]+= 386 3. Step
N-[4-(2-Amino-3,5-dicyano-6-sulfanyl-4-uyridinyl)uhenyllacetamide O HN N ~
N I I H2N N S + Na'S~Na -' O HN N I N H2N N SH Under argon, 1.16 g (3 mmol)
of N-{4-[2-amino-3,5-dicyano-6-(phenylsulfanyl)-4pyridinyl]phenyl
}-acetamide are dissolved in 10 ml of DMF, 0.78 g ( 10 mmol) of sodium
sulfide are added and the mixture is stirred at 80C for 2 h. 20 ml of 1N
HCl are then added and the resulting crystals are filtered off with suction
and dried under reduced pressure. Yield: 428 mg (46.1 % of theory) of
product Mass spectrum: molecular mass calculated: 309, found [M+H]+= 310.1
WO 01/25210 PCT/EP00/09153 -74 5 10 15 20 4. Step
2-f((4-f4-(Acetylamino)phenyll-6-amino-3,5-dicvano-2-nyridinyl)sulfanyl)met
hyll-1H-imidazol-1-ium trifluoracetate O HN Br~N N ~ + N I ~ H N H2N N SH O
BrH HN N ~ H N+ ~I -._ ~ I ~ S`~N O N~ . N F F NH2 OF 309 mg ( 1 mmol) of
N-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)phenyl]acetamide, 241 mg
(1 mmol) of 2-(bromomethyl)-1H-imidazole hydrobromide and 336 mg (4 mmol)
of NaHC03 in 2 ml of DMF are stirred at RT. After 2 h, 4 to 5 ml of water
are added and the beige crystals are filtered off with suction and dried
under reduced pressure. The crystals (3l0 mg) are dissolved in DMSO and
purified by prep. HPLC using 9 injections. The corresponding fraction is
concentrated under reduced pressure and the crystalline residue is
suspended in water, filtered off with suction and dried under reduced
pressure. I-IPLC conditions: Column: Kromasil 100 C18 5p,m 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15p. 10 X 20 mm Wavelength: 220 nm 



Flow rate: 25 ml/min Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1 % trifluoroacetic acid 0 min: 10% A; 2 min. 10% A; 6 min.
90% A; 7 min. 90% A; 7.1 min. 10% A; 8 min. 10% A Injection volume: 500 p,l
of DMSO solution 25 Retention time: 3.6 min   WO 01/25210 -75
PCT/EP00/09153 Yield: 234 mg (60% of theory) of product Mass spectrum:
molecular mass calculated: 389, found [M+H)+= 390.1 ~H-NMR (300 MHz,
DMSO-d6): 8 = 2.1 s (3H), 4.7 s (1H), 7.4 d (2H), 7.55 s (1H), 7.7 d (2H),
8.1 s broad (2H), 10.25 s ( 1 H), 14.2 s broad ( 1 H) 5 The compounds
listed in the tables below (examples A 1 to A 377, A 378 to A 413 and B 1
to B 37S) were prepared analogously to the procedures given above. Identity
and purity of the compounds was demonstrated by LC-MS. 10 The compounds of
examples A 1 to A 4l3 were either isolated as crystals or, if they did not
crystallize directly from the reaction solution, purified by preparative
HPLC. The compounds of examples B 1 to B 375 were prepared on a 10 ~,mol
scale, analogously to the procedures above. These compounds were purified
and identified 15 by a preparative HPLC-MS system. In the tables below,
structures having a group -N- are in each case understood to contain a
group -NH- and structures having a group -N are in each case to be
understood as containing a group -NH2.   WO 01/25210 -76 PCT/EP00/09153 + o
b a~ W r~ ~ ~ ~ ~ ~ v_ s H 



HO / //N O \ I ~ S ~Br A1 N ~ ~ ~N ~ 325 326 57.5 \ O NHZ / ~ \N NH2 H2N \N
SH H HO / / N O \ I \ S HO- v Br A2 ~ N 326 327 7.0 \\ ~ N O OH I / ~ \N N~
HEN \N~SH H HO / ~ //N CH3 H \ \ S A3 N ~ /~ off ~0 II / 326 327 52.7 \ Br
/ \N NHZ H=N N SH H ~N O \ ~ I \ s cH, ~gr I \ ~ H2N' YI / A4 ~\ ~o~N~ C~
~N \ 339 340 67.5 NHZ / N H2N \N SH / /N H O~ \ \ \ S Br~ CH3 A5 ~ I ~o IpI
~N 340 341 60.8 w ~ N HzN N SH H HO / / N ~CH3 Br \ \ \ S O A6 N I ~ ~C'
CH3 N / 354 355 53.6 \ O ~ / \N N~ HxN \N"SH   WO 01/25210 _77_
PCT/EP00/09153 .. i b b w a~ o ~ Q ~ cp ~ a ~' ~ ? ~ W ~  ~ ~ ~ ~w >"' o
C,~ / N O H \ \ S H3C3~ Br \ v / A7 ( I . N o c~ ~N \ 366 367 30.0 CrH3 / I
N NHs HzN \N SH HO / /N O OH \ I \ S \ B A8 \\ ~ N  \ / ~N 386 387 57.2 N~
I / / ~ \\N H:N \N SH HO / / N O H O \ I \ s \ / 



A9 ~ I "' of `N ~ Br 394 395 12.2 NHz O/~N / I \N H2N \N SH f.p / ~N H 0 \
\ s Br \ a \ I A 10 \ I ~ N  ~ ~ I / I / \ 404 405 39.3 NHx / F F / N \ HxN
N SH OH HO / I //N / I 0 \ \ S CH3 \ ~ Br I / A11 N I ~N N 415 416 58.2 \ o
N ~~ II \ NHz / / I N \ I H2N \N SH H HO / ~ N ~ / Chh Ti~ \ \ S \ I \ N~Br
/ N ~ I' / A12 \ H3c /  IN 430 431 25.1 NH7 / I \N H=N \N SH   WO 01/25210
_78_ PCT/EP00/09153 o -o a~ o ~ Q ~ pp ~ a ~ ~ ~ ~a W ci.   b~ v~ ~ ~ .r /
N OH W ~ W s~ ~~ \ iN O N ~ / O / A13 ~ \ I \ I N~er I I / \\ 446 447 28.1
' v I 'N 0 ~ H2N N"SH H HO / //N ~ I / O \ \ I S N~ I / A14 I \ O Br I 456
457 29.6 \ /N / I / I \\N N~ \ HZN \N SH Hp / / N / ~ OH \ I I S \ I N Br I
/ A 15 ~ ~ N o N N 470 471 62.2 NHZ ~ / I I / I N 



H2N \N- 'SH H HO / / N \ ~ S Br~OH I \ A16 I \~ OH 342 343 54.0 \\ /NHO I /
I \N NH2 OH ~N ~N~SH H HO / I %N O O O \ \ S I \ A17 \ I /N ,p Br IN \ 352
353 73.8 / ~N NH2 HzN N SH HO / /j O OH i \ I I \ S "  ~ I / A18 ~\ / N /
Br IN 402 403 65.6 I / \ NH2 \ I N H2N \N SH   WO 01/25210 -79
PCT/EP00/09153. .. E .b + W C~.  ~ ~ ~ ~ w .. HO / / N ~CH~ / H ~\ \ \ S O
~C~O \ 416 417 51.9 A19 ~ I iN , Br NH2 \ ~ I / ~ \N HsN \N~SH ~Br I \ / ~
N O / N HO / N; O A20 \ I \ ~\ / p- 341 342 29.7 N / N OH N~~=N NHz HZ SH O
I I, p N~ / O /% / ,:O A21 \ I I \ H2N Br \\ / b- 354 355 84.4 / N O NH \ I
-N N N~ H2N ~N/~SH O I I, \ N~ ~ /j O ~ / N ;o A22 \ \ S ~Br ~\ p- 355 356
10.0 HO / / O OH \ N NHz H2N N"SH 



q off \ ~ Nw0 // S~a / N<O A23 I \ off H3C ~ ~\ b- 355 356 35.2 Br / N N /
N~ H2N N SH O I I, \ \ ~ N\O // S CH3 O Br ~ / N,:O A24 I H2N ~ ~ b- 368
369 77.1 / N O NHZ CH3 \~N NHz HZ ~SH   WO 01/25210 -80 PCT/EP00/09153 .. +
b b a~ 0 o~n Q ~ P~1 ~ ~ ~ ~ ?; '~ W C. ~ ~ ,a is ~ "" o ~ s ..  \ 0 / N`o
/i Br~ wCH3 I / N+,o A25 \ I I \ S IOI \\ / `o- 369 3?0 70.9 / ~0~ .\\~~N
N/ H=N \N SH O \ Br / N~ _ N ~CHa p // o I / +:o ~ N A26 \ \ S~o H3C CH3 \\
~- 383 384 68.1 / I / N CHa O / `N N NHz HiN \NI 'SH o O \ / I IN~o /~
H3C3C Br I / N+:o A27 \ \ \\ o / 395 396 60.2 CHa CH3 `\/~~N / H C HzN J~\N
S~H NH2 a CHa + O I \ / I ~ /i er / : o v 'N A28 ~ I ~ S I ~ ~\ b- 415 416
58.0 ~N O I w / /~N NH' ~ HzN \N SH O O \ I p // / N..o A29 ~ ~Y S N N~ gr
\\ ~_ 423 424 31.2 N I ~O/~N / / '~ I N NH= p/~N HZ ~H 



+ o I \ I o /% Br / N+-O v A30 \ ~ ~ ~ \ ~\ / 0 433 434 36.2 // ~N p I \ F
/ ~N N NH= / F HZN \N SH   WO 01I25210 -81 PCT/EP00/09153 .c + W as,  d on
~ ~ ~ + ~ ~ ~ ~ w U / N.~ ~~ / o ` I ` s ~~ \ I Br / N,-o A31 I ~ N N \\ p-
444 445 51.1 / CH3 / ,~~~~N / \~N ` I HsN SH Ks \ c / , ~O /j / , ~ \ N~Br
~ / N. ~ II/ A32 ` ` N ~ p ~ 0 459 460 46.7 N ~ ~N ~ / I -N H2N `N SH \ / ,
~ // ~ / / : ~ ` ,` S~ y / ~O~N N Br \\ / A33 / ,,.,s / ~N 475 476 49.7 ` ~
H2N ` SH `^ '3 IIt / Ny /~ ~ I / N I / N,.O N\ A34 \ \ S o Br ~ \ / ~ 485
486 47.1 I ~N /N / I HZN `N SH NHZ \ , ~ I \ / I Nip-~~ / I Br / Nt O 'N
A35 \ I \ / \ / o- 499 500 64.0 N / N O N `~ N NH2 ~ ~ HZ SH CI O II, ~ I \
I / N+;~ A36 w I N` ~~ s N c / \\ / `0 507 508 37.5 I ~ H' Br -N ~~ ~I~/ /
N CH, HaC N / CH3 HiN"N"SH Nhi~   



WO 01/25210 _82_ PCT/EP00/09153 p ~ ed ed 'fl 'v a~ ~ P4 W Ar G G_ ~ V ,~.
W 5'^ p . O U t ~ \ I NCO /% / I \ N Br / : O \ \ S \ I N I / \\ b_ A37 N ~
N 0 N \ I / ~N 521 522 61.5 =/ ~' I \ HzN \N SH 0 II, I \ / N`o-/~ Br~OH /
N A38 \ I \ S OH \\ / p- 371 372 63.8 /N ~ ~IAN H HZN \N_ _SH O / ~ I~O //
O O O I / N.:O \ \ s \ A39 N `b- 381 382 50.3 I ~o . \ / ~N Br \ N NHi HzN
N SH O II, OH I \ N` O // O O / .-.O N A40 \ ( \ ~ Br \ \ / ~ 431 432 40.8
/N / ~ \ ~N NHz \ HiN N SH 0 II, / \ / N~0_ N ~CHy O // ~C` \ I / N:O A41 \
\ S o o ~\ 0 445 446 71.9 I ~N Br / / / I =N N/ NHr \ I HZN \N SH _ \ \ I
\o // S Br O I I / N.:O \ \ A42 I ~ o ~ `p 445 446 32.6 / ~ ~ \ /~N I / H2
\ sH   WO 01I25210 -83 



PCT/EP00/09153 N b O U cd cd O h ~ ~ 'b " ~Q AGO ~ ~ + ~ ~ ~a W OQ., ~  _y
c~~e O v O OH OH / I II HQ~Br A43 \ I ~ ~~ / ~N 312 313 60.8 j N OH N~ Hz N
SH H N ~ OH I I I o Br / A44 ~ ~ S HZN~ s~ ~N / 325 326 78.4 I ~ / ~ N
0"NHz W N/ N~ H2 ~Ni~SH H Q ~ OH N / I II ~Br I / A45 \ I ~ HQ ~~ / iN 326
327 13.9 j ~ N O OH N~ Hz N SH H OH ~ OH N / II H3 / A46 ~ ~ S~oH H3C ~~ /
//N 326 327 17.8 I ~N I N~ Br HlN \N SH H OH ~I O I / I Br A47 ~ I ~ s`
/cH, H2N ~~ / ,N 339 340 89.6 N CH ~I N~"~ O ~ HEN N"SH H N O ~ OH I II Br
ll ~CH3 ~ / A48 I ~ O ~ //N 340 341 77.6 /N / / O NHZ CHI HzN N SH   WO
01/25210 -84 PCT/EP00/09153 b o ~ ~ ~ ~o w a~ 



b ~ ~ B r~ W c~ 5 ~ ~ ~ ~ ' >"' o H N OH / II o~CH~ Br I `~ o / A49 \ I ~
~o H3C ~CH3 ~~ ~N 354 355 56.2 N H ~ / NH2 HZ \N- 'SH H p OH / I II H3c3c
Br ~ / A50 ~ ~ S ~~ jN 366 367 47.5 / N o CH CH9 I N~ Ha0 q.~ HzN N SH 3 H
OH / II O _ Br I / I \ A51 \ I ~ ~ / ~~ / ~ N 386 387 36.5 N/ N O I NH2 /
HzN N SH H ~ O I ~ OH / / n J~~_ A52 \ ~ N N~Br ~~ //N 394 395 20.5 I~ U /
// / N O~ N ~ N NHz /~~ H2N \N- 'SH O H OH / I II O Br ~ / \ v A53 \ I ~ ~
/ ~~ jN 404 405 58.8 No I ~ F / NHz / HiN \N- _SH F H ~ OH / I / ~ O ~ / s
cH' \ ~Br ~/ N ~~ //N A54 / I ~o~N CH / I 415 416 18.3 3 / Hz \N"SH   WO
01/25210 -85 



PCT/EP00/09153 b a> o ao Q ou ~ ~ ~ + ~ a? ~ W w . ~ ,~ ~ ~ . ~"'  V H3 \
OH I I~ S I \ ~Br / ~N / CHI N A55 / IOI N \ / N 430 431 29.8 I / N CI1~
H3C \ / / / ~v W HZN N SH OH / \ I \ Sl o / Q / I /N O~N \ I N~Br \\ / %N
A56 ~ / ~ 446 447 42.2 \ ( HzN \N SH H OH / II ~ / O I / S N A57 \ I ~ O Br
~ ~\ / ~ N 456 457 9.2 N /N / I \ NH2 \ HZN N SH CI ~ OH / hl \ \ A58 \ I I
\ S~N c \ / ~ N 478 479 54.2 "~ ~ 'Br I / / N CH, H3C N' Y / 'CH3 HZN \N SH
H O \ OH N II S \ I \ N Br / I \ / \\ %N A59 / / N o N I / 492 493 66.3 N/
\ N~ \ HiN \N SH I/ OH ~ OH / I I~ Br OH A60 ~ ~ S ~\ ~ N 342 343 73.6 ~N /
NN~~/ INFi~ ~ OH H2N \N SH   WO 01/25210 -86 PCT/EP00/09153 .. E .d + W Pr
~ C ~ V ~ w ~"' p o ~ b~ 



.. H OH I II o O o I / A61 \ I ~ o B ~~ / iN 352 353 68.1 / ~N ~ / H~ NI
'SH NH2 H OH / I I 0H I \ I  ~ ~ / A62 ~ ~ S off ~ ~ ~~ i N 402 403 41.2 /
I ~N / Br I / N NHz \ I HzN \N SH H OH N \ / I I ~~"~ o / HC I I / A63 \ I
~ 0 3 \o \ ~~ iN 416 417 52.1 / Br / NHZ \ I hlzN N SH \ OH Br O~ I / A64 N
~ ~o  ~~ / //N 416 417 52.6 w I HZN \N SH N F / II ~/Br \ \ s HO I / A65 I
~~ ~N 314 315 62.7 // off I N~ HzN \N SH F F / ~ I O \ \ s H N~Br / A66 / I
2 ~~ ~N 327 328 58.0 / N~ HzN N SH   WO 01/25210 _87_ PCT/EP00/09153 .. B
'~3 + o o ~ b ~, w ~ o = ^ ~ ~ w s F ~ I II ~ \ \ \ s Ho~Br I / A67 I N \ /
N 328 329 17.1 /N O OH \ / I / NHZ H=N \N SH F / I ~ OH 



I ~ \ A68 \ \ S " off H C I / 2 29 3 ~ N~ /N 3 8 3 53 9 / ~ / / / Br NHz
HzN N SH N F F ~ II o \ \ I s cH, Br I A69 I ~ H2N N / / N 341 342 57.7 ~ N
O NHz CH3 \ / / N~ HiN \N I SH N F F ~ I II \ \ s Br~O~CH3 ( , A70 / I IOI
~\ //N 342 343 35.6 N / / z pH3 \ I HZN N SH N F F / II O~CH~ BC I \ \ S~o
H C o~CH I / A71 I ~ N H3 3 O 3 \ /N 356 357 49.7 N NHS H=N N SH N F F \ II
S \ I ~ Br \ \ / A72 / I ~ N / \\ //N 360 361 43.3 / NH= HzN N SH   WO
01/25210 _88_ PCT/EP00/09153 N _ .u E ''~' ~ ~'' C ~d ~P'a W ~ C C ~ ~ ~ w
~"~ O .. O F F / hI \ \ S H3O3~ Br / A73 ~N O CH3 CH3 ~\ //N 368 369 14.7
// YINHz HaC C~ \ HiN N SH O F F / I I Br A74 \ ~ / N ~ \ \ I / / 388 389
17.5 N~' C \ / \ / % NHs I HiN N SH F / II ~ I o F 



\ I \~/ S CH3 ~ Bf I \ N~ / A75 / I / N o N ~~ \ / N 417 418 31.1 N NH \ /
/ / \ I HZN \N SH F F \ O \ / II I / N A76 \ I \ ~ gf \ / /N 458 459 19.5 /
/N / / N/ NH2 \ I HzN \N SH N O F F / ~ I / Bf \ \ I \ S \ I N I / A77 I ~
/ 472 473 41.8 N / N C N \\ / /% NH2 HZN N SH I ~ F I F / I \ \ / A78 \ I \
S~N ~~ / O N\ /N 480 481 32.9 II \ / / I ~ ~~ H3C N~Br N~ ' YIC~ HsN N SH
WO 01/25210 -89 PCT/EP00/09153 cs ~ ~ t o o ~ . ~ wv o a~ z ~Q ~~ ~' x 0 s
.r F I Ii I \ O F N Br \ \ I A79 ~ I N N o N \ I N \ / / N 494 495 29.0 \
/, / / H2N N I SH N F F / I II \ \ S Br~OH A80 ~ I OH N N 3~ 345 45.6 \\ i
// /NHO / I NHZ OH ~N N SH F F / . l~ o O O \ I/ A81 I \ o ~ \\ ~N 354 355
'37.2 / / Br NHZ HzN \N SH F / I OH ' F I ~ o ~ \ \ \ S off A82 / I ~ N /
Br ~\ //N 404 405 37.6 N/ 



N~ \ H2N \N SH N F F / II ~CH3 O / \ \ I \ S 0 ~~0 \ ~ I / A83 / I ~ N gr
~\ / ,N 418 419 63.3 N NHZ \ H=N N SH F / I F I o / \ A84 ~ I ~o~ ~ \ N / N
418 419 21.5 NI-l~ \ \\ / // HZN \NI 'SH   WO 01/25210 -90 PCT/EP00/09153 '
~ + b ~" o I N ~ CI / II / Br A85 \ I ~ HO~ ~~ / ~ N 331 332 71.3 /N ~ \ _
NHi HiN N S I ~ G ' / I p I/ . A86 ~ I ~ s ~Br ~\ / ~N 344 345 66.9 j YO'
_NHz ~N \ N~ H N ~N~ ~S_ I CI / I .I I ~ OH / A87 \ ~ off H C ~~ iN 345 346
76.3 I I a / /N I _ Br. N~ H2N N S I CI 0 I / \ s cH, Br A88 I I-hN ~~ i/N
358 359 83.8 / N O NH= C' g \ _ NH, H2NNS CI I I~ Br~p\CHa I / A89 / I /~
IOI ~~ //N 359 360 89.7 I i N~ ~~ ~N \N~S_ I ~ CI / I ~CH~ Br / A90 ~ I ~ S
o NaC~O ~~ ~\ //N 373 374 70.5 I / N H3 O / I \ NHz HzN N S  



WO 01/25210 -91 PCT/EP00/09153 .. .~ ' ~ + d ~ ~ ~ ~~' w w a~ Z '$ E Q E Aa
W o: c ~ ~ ,= ~ w ar CI N ~ CI / I II H C p I / A91 \ I ~ s H33 Br ~\ / jN
385 386 12.2 ~N CH3 I / N~ OH~C CH3 CH3 ~N N~S I CI / I~ o I ~ I / A92 \ I
\ s ~ Br \\ //N 405 406 84.0 I / /N O \ I / NH, I / HzN \N S CI / n ~ o I ~
/ A93 \ ~ N, N Br ~~ jN 413 414 12.1 I / N O N~ ~ / NHi O N HZN \N S O I ~
CI / I Br / A94 ~ I ~ I \ v ~\ //N 423 424 23.6 / _ NH, I / F HzN \N S I /
~ ~ CI / O ~ s cH, ~ I Br ' I / A95 / ~ ~ N o~N N~ N\~ jN 434 435 67.3 / ~
C~ / I _ I HZN \NI 'S I O ~ CI I I N Br I / \ v A96 / I / N / ~\ / jN 488
489 67.4 N/ \ _ N~ ~ ~ I-liN N S   WO 01/25210 -92 PCT/EP00/09153 .. .~ .~
~ .n + 



Z W a, ~ o a ~ ~ `~ ~"~ o " b~ .. CI I \ / / I~ ~ I I \ I / A97 ~ ~ ~ S~N
CH / o ~ / //N 496 497 90.2 / I ~C'H~ ' H C N~Br / s ~N WN~S_ NHz CH3 O \ O
/ I I / I Br I g \ / A98 I I / / ~\ i 510 511 55.7 O N \ / NHz I ~ HZN \N S
I / I I~ Br~OH I / A99 \ I ~ OH ~\ /~ 361 362 103.1 ~NHO , / / ~ _ N NHz OH
HzN \N_ 'S I / I I o 0 o I \ CI A 100 \ I \ S T 'o ~~ i N 371 372 48.3 // B
N /N v / _ NKe . HZN N S I CI / I~ OH \ I O O ~ I A 101 \ I \ S OH ~ ~ ~\ /
jN 421 422 97.9 Br / NH / ~ ' HZN ~N~S z \ I \ CI / I ~C~'' ~ / I I / I C
A102 \ \ S o H' ~O \ ~\ iN 435 436 51.7 I ~ / / i N / er I N/ NHi \ I HZN
\N S_   WO 01/25210 -93 PCT/EP00/09153 .. b + b z '~ ~ a ~ a~ ~ a w w 



\ CI a ll o 0 A103 N I ,N o ~\ / ~N 435 436 63.7 i HzN \NI 'S / I I~ ~Br I
/ \ s HO A 104 I ~\ //N 296 297 82.0 N off ~ ~I _ N~ H2N N"S / ( \ I O I/
A105 I \ ~ H NI v er ~ / iN 309 310 75.6 / ~O~NH= 2 I / I _ NH= HzN \N^S /
I I~ cH3 OH I / A 106 \ I \ " -oH H3C ~\ //N 310 311 72.5 /N Br / _ N/ N~
H2N \N S N O I\ / ~I \ ~ ~ S CH3 B r / A107 I ~ H2N ~ ~\ //N 323 324 84.4 j
/ N 0 NHz CH3 \ _ NH HZN N S z N II S Br~~~C~ I / A108 I ~ ~ / iN 324 325
67.8 /N O O ~ _ NHz CH3 H2N N S   WO 01/25210 -94 PCT/EP00/09153 .. ., W
CL,  . B ~ ~ ~ w O ~ b~ N Br \ ~cH3 \ I II S O o\ I / A109 I \ ~o H3C CH3
~\ //N 338 339 71.8 /N ~ ~ / ~I _ NHZ H2N N_ 'S N \I \ S \I / II ~ Br I / A
110 I ~ ~ ~\ //N 342 343 44.7 / /N I _ / ~ N NHZ HzN \N"S 



N ~ \ / II He I \ I \ s H3C3 Br / A 111 / I / CH \\ / //N 350 351 18.5 Ni l
~ 3 y I NHZ H3C H3 HsN N^S / I ~ \ \ I \ S ~ Br I / A 112 ~ I I ~~ ,N 370
371 73.2 // /N O I \ ~ / N N~ / HzN \N S / ~~ ~ ~ I \ A113 \ ~ ~ N~N~Br ~~
/ ~N 378 379 46.8 N/ ~O~N~ / I NHj O/~-N ''{eN WN~S_ N O / II I \ \ I S ~
Br / A114 / I /N o \ F I / ~ / ~N 388 389 91.4 Y I / N NHZ I / H N \N S_
WO 01/25210 -95 PCT/EP00/09153 N y b a~ a C ~ ~ ,~" w v o u~ 6~ .r / I~ \ \
I ~ s cH, A115 N~ I ~ N ~ N~Br ~\ / ~N 399 400 17.5 NH= / ICH9 \ _ HzN N S
H' \ I \ I \ s \ I I \ N~`Bf / A116 N I ~N ~ ~ /  ~\ /j 414 415 16.7 N~ \ _
HZN N S / I~ \ ~ I I \Y s ~c1 j ~O~N ~ / \ jN A117 ~. / \ I N~er ~ I 430
431 31.4 H2N \N S cH, / ~ ~ ~ O \ / N Br I / \ \ S \ A118 ~ ~~ jN 454 455
58.4 ~N O N N~ ~ ~ HZN N S /I \ / / I 



\ / A119 \ ( \ s~N ~ / ~ 'Br \ / I / 462 463 77.1 H3C N' Y ~~ _ / i N CH9 I
HzN N"S N/ I NH=   WO 01125210 -96 PCT/EP00/09153 N E N + O ~ P4 'w ~ C c ~
~ ~ w ~"' p O U .r N / II / Br \ \I \ S \I I\ N I~ A12O / I ~N  N / I N N
\\ / ~ 476 477 13.0 N/ \ NHZ ~ I HZN \N"S N / II \ I S Br~OH A121 I \ OH ~\
~ N 326 327 89.8 / N HO NHz OH H2N \N S N II S o ~ O I / A122 I \~ ~O v\ /
iN 336 337 69.3 /N Br \ N~ HZN N S N / II o off I \ I / \ \ S OH O A123 I ~
~ ~\ iN 386 387 73.2 / I Br I N~ \ H2N \N_ 'S N ~CH~ O / I I \ / II \ I S
~C~O \ / A124 I \~ ~ gr ~\ //N 400 401 66.9 / I N N / _ NHZ \ HzN \N S / I~
\ I ~` \ I \Y s e~o~ I / A 125 ~ / N o  \ ~\ / //N 400 401 74.2 NHs \ I /
HzN \N S 



WO 01/25210 - 97  PCT/EP00/09153 .. 'c v b W w . ~ ~ ~ ~ w tn v~ ~'' .r ci
~ I ~Br I / A 126 I ~ HO N \ / N 331 332 72.6 / N OH \ / / N/ I _ N~ HZN \N
S ci N \ I II S ll Br I \ A127 I \ ~ H2N / 344 345 68.1 I N\ /N /N O N \ /
N / ~z I NHx HzN N S N OH cl / I II ~ \ A128 \ I ~ S " off HsC I / i N gr
~\ ~N 345 346 70.2 i / N NHz y I _ H2N N S N I II S ~ O B~ I\ \ ~ H2N ~ /
A129 I N\ /N 358 359 72.4 / ~ N O"NH CH3 \ / / / x NH= ~N WN~S_ N I a \ I.
II S Br~~~CH3 \ \ o I/ A130 / I ~\ ,N 359 360 44..3 ' ~ ~ ~_ NHx CH3 H,N ~N
S CI N O~C~ BC \ I I\ S H3C O~CH I \ 3 / A131 N I ~ N cH3 O \~ / N 373 374
57.7 N"~ / ~I _ HzN \NI 'S  



WO 01/25210 -98 PCT/EP00/09153 r. a ~ b w ~ ~~ a ~ '~ ~ w O U N N CI CI /
II \ I S \ I ~ ~Br I \ A132 / I ~ ~ \ / //N 377 378 17.2 i N N~ ~ _ HzN N S
CI CI / I I Q \ \ S hi3C3C Br v / A133 / I ~ o ~ CH \\ /j 385 386 14.0 N/ 3
/ NHi ~C H3 I HZN \N"S N ~ I CI / II I S \ Br I \ 405 406 8.9 A 134 / I ~ \
I / \ N / N~4 I / I _ HZN \N S CI / I Q O CI I ~ \ \ \ s N~N~Br / A 135 N I
~ N ~ ~\ //N 413 414 17.2 NHx O/~~ / H2N NHS I CI / I 0 \ I ~ s ~ \ Br I \
v A 136 /~ I ~ N  I ~ F ~ N \ / / N 423 424 12.8 NH.e / \ / / F HzN \N S O
I \ I ~/ Br \ I ~N N T I / A137 ~ ~, ~ CH' ~ / N 434 435 10.1 HZN \N"S   WO
01/25210 -99 PCT/EP00/09153 .., .r ~ ~ ~ ~ + o b b a~ o~n a1 ~ ~ 'r~+"' a 



W ~  ~ ~ ~ ~ w \ I Ir~ S~ \ I ~ \ CI N tt Br I \ \ NN / I ~N H, H3C / ~ /
A138 ~ Nr~ ~\ ,N 448 449 10.0 ~I HiN \N- 'S I N CI / II \ O \ / N I / A 139
\ I Br ~ N \ / N 474 475 52.1 / ~N / \ / / NH2 \ I \ _ H2N N S CI N O CI ~~
Bf \ \ I \ S \ ~ N A140 , ~ i N o N / N \ / N 488 489 52.3 I \ / N'~ ~ ~ I
_ HZN \N~S CI I i \ \ I I ~ / A141 I \ ~N c~ \ /N 496 497 50.2 / N CH' ~C
N~ / N~ cl~ ~I _ I~N \NI 'S O CI i I~ i ~ I S ~ I \ N Br \ \ I I /N / A142
~ ~c NI\ \I \\ / /N 510 511 43.5 b _ HiN \N"S   WO 01/25210 - 100
PCT/EP00/09153 0 0 w a, o ~ b~ N I cl / II I Br~OH \ S OH I A 143 N I i N ~
~~ / / N 361 362 56.0 / N~ H 



H2N N S N I / II ~~'3 0 / \ I \ S ~ ~~~~ \ I I / A 144 N I , N / Br N \ / N
435 436 3.7 / I \ / N"~ \ ~I _ HzN \NI 'S ci ~ s a ll o \ ~ \ o I A 145 ~ I
~ N o~ N ~ / , N 435 436 67.4 NH, w W / I~ ~ I _ HiN N S / CI / N HO~Br I /
~I A146 I ~\ \ ~ 331 332 64.1 j OH / N I NH H2N \N SH / CI , N I 0 I A 147
\ I ~ N ~ H N v B r ~\ C~ N 344 345 7O.7 N / O N~ 2 /~ NH2 N \NI 'SH   WO
01/25210 - 101  PCT/EP00/09153 Z ~ ~ ~ ~ ~+.,' 'v +~ W C. ~ p y ~ ~ V~ ~"'
p o ~ s / CI / N I ~ I S CHI gr / CI A148 I ~ H2N ~\ / ` ~N 358 359 72.7 N
~ O NHz CH3 NHz H2N \N_ 'SH / CI //N \ \ I \ S gr~~~CH3 I / CI A149 I C ~\
`\ 359 360 58.8 N O 0 / I N 



NHz CH3 H2N \N SH / CI ~ N ~CH3 Br \ \ S p H3C C~CH3 / CI A150 I / N CH p
~~ ~ 373 374 56.3 s / N / NHz H2N N SH / CI / N gr I \ / N ~ N SCI A151 N
\\ \N 377 378 55.5 NHx /~ I H N \NI 'SH z / CI / N \ I ~ I \ \ S H C3C Br ~
CI A152 / I ~ N O C~ 3 CH \\ / ~ N 385 386 64.2 H3C N NHz CH3 H2N \N SH / d
/N O \ S ~ Br I / CI A153 / i N p I ~ / ~\ / \ N 405 406 32.4 NH~ / ~ H2N
\N_ 'SH   WO 01/25210 -102 PCT/EP00/09I53 .. ,a~ + 0 0 B ~ o w o v b~ .. /
CI ~ N O ~ I \ ~ / ~ N- _ ~Br N CI A154 / ~ N 0"N ~ \\ ~ N 413 414 55.7 N~
/ NH2 /~~ \ O HzN N SH CI / N O \ \ I \ S ~ \ Br / a A 155 ~ I / N O ~ F ~
\\ / ~ N 423 424 53.9 i NH= I ~ F HZN N SH / CI / N 



/ o I\ \ I \ s cl~ ( ~ \ I Br / CI A156 / ~ N O"N N \ ~ 434 435 74.9 Ni H
CH3 \ / ~N _ H2N \N SH / I a ~iN / I ~ H~ \ N \ N Br I / I ~ N a-5 I ~ cl
A157 ~ N~ Hoc ~ ~\ \N 44g 449 69.0 / N \N- _SH / CI ,N I \ . N s~ ~c~ I / a
// O N N A158 N"= / I \ I N~Br \\ / ~N 464 465 72.0 ~I H2N \N- _SH cH,   WO
01/25210 -103 PCT/EP00/09153 ~ ~ "~ ~ 'n w a~ ao Q ao ~ ~ ~ + ~ ~ ~a o a ~
w r~ ~ .. \ \ / CI ~ N ~ I / N / CI A159 \ I \ S O Br ~\ / \N 474 475 73.0
/ /N / ~I N NH2 \ I HZN \N"SH / a ~N / O \ \ I \ S \ I N Br I / CI A160 I N
~ / ~\ ~ 488 489 75.2 j / O N~ I / ~ N N~ I~/~ U , I HZN N SH a I\ / ~ /iN
O ~ / CI A161 ~ ~ I ~ S~N c~, / p \\ / ~N 496 497 75.5 HOC N~Br I N \N- 'SH
N~4 CH3 / CI / N / O \ ~ S ~ I \ N Br I / CI A 162 ~ ~ N o N / / ~\ ~ 510
511 67.4 



NK, I / ~ N \ I / H2N \N SH / CI / N \ S O ~ O I \ / a A163 I /N p ~\ ~ 371
372 75.2 / ~~ N i ~ Br I NH2 HiN \N SH / CI / N O OH \ I ~ I \ S \ OH O ~ N
/ CI A164 I / N \\ ~ 421 422 57.7 / I er /~~N NHZ \ H2N \N SH   WO 01/25210
- 104  PCT/EP00/09153 . . 0 .~ O U a w Is. c ~ ~ ~ ~ w / CI / N p~CH~ \ I p
/ I/ \ \ S p H3C\ \ I N CI A165 ~ ~ o \\ \ 435 436 71.3 / ~N / Br /~ ~N N/
NHx \ H2N \N SH / CI / N \ B CI A166 ~ ~ N o ~ ~\ / ~N 435 436 54.0 N~ \ /
HZN N SH I Hs iC \ I \ S Br \ I A 167 , I ~ ~oH H~ N \ / / N 326 327 50.9
N~ I \ / NH2 HZ \NI 'S ,CHs N ~ iCHs / II O I s HzN~Br \ \ \Y I A168 , I '
N O"NH N / N 339 340 76.3 N/ ~ x \\ NHx. /~ H2N \N- _S ~H3 / I I ~ Br p C
\I \Y s ~ HzN I/ A 169 / I ~o~ N ~H3 N \ ~ N 353 354 50.4 / ~ ~ \ / i NHx
HZN N S 



WO 01/25210 - 105  PCT/EP00/09153 ~b o ~ ~ ~a ~~ +b ba~ Z .a W ~ . a o a ~
~Ha N OiC / ~Br I \ A170 ~ ~ ~ / 372 373 30.6 / /N NHz HzN \N"S ~Ha O O~CH3
O / Br I I\ A171 I iN F ~ / 418 419 13.6 N/ O \ ~N N~ / / F HzN \N S ~i-n,
OiCHa / I I~ / I O ~ S cry \ N~Br \ I Y ~ l~' A172 i o " CHa / 430 431 63.8
N~ ~ I \\ / //N H2N \N_ 'S cHa ~s ~ I ~ ~N ~ I ~ \ N II Br \ S I / o A173
N~ ~N , Hac / 444 445 26.2 /% ~I _ HzN \N- 'S i I~ H,c1 S O I iN O~N ~ ~
N~Br / A 174 N,~ ~ N \ / N 460 461 32.2 I \ / / ~I _ Hz \N"S   WO 01/25210
- 106  PCT/EP00/09153 d v ~ ~ + ~o ~o a~ o ~ Q E~ c~ ~ a ~' ~ a; ra 



W G`, a c ~ ~ ~ w s ,c \ o 0 o / I I~ I N / N~ \ \ \ S O A175 I ~N Br / /
N~ \ I \ /N 470 471 96.9 HZN N"S ~H3 p / I o / N Br \ I \ S \ I I A 176 I ~
N ~ N / N 484 485 18.2 j O N~ ~ I \\ / // NH2 ICI I HZN \N"S O~CH3 bH~ / I
I \ \ I hI o \ / I / A177 \ N cH3 ~oII 'sr N 492 493 78.5 / N CH H3C N~ \\
/ jN N ~ ~ ICH3 I NHx HzN \N- 'S I Hs O~CHs N o ~ I II Br~OH \ \ S off A178
I j N N 356 357 17.1 \\ // ~NHO NH2 OH ~ HiN N S o / I II o o O O \ \ s I
A179 I I o ~ 366 367 31.1 ~ N gf ~\ /N N~ ~ I _ N N"S   WO 01/25210 - 107
PCT/EP00/09153 .. .. ~ ' 'b + o ~ ~ ~ b b o ~ ~ ~pq ~ ~ ~ o ~ ~a W G. p ~ ~
~ ~ w ~"' p V CH3 N ~CH~ / I I I off o ~ \ o 



\ \ S OH ~ I / A180 I ,N gr N\ /N 416 417 80.0 / \ / / NHz \ HZN N S O~CH3
N /II~C"~O/ \ I S HsCw \ I O A181 I \~ ~ e~ / 430 431 66.2 / i N / \ //N N/
I /~ _ NH2 \ HZN \N S ~H, ~C~ I\ \ A 182 \ ~ ~ N / 430 431 73.6 O \ //N N~
\ / _ ~N I s N C 5 H c \ I I I Br \ \ ~ HO~ I / A183 / I /N off N\ /N 310
311 28.4 N/ \ / / N"~ I _ HzN \N S N H3C / II \I ~' A184 I ,N /~ H NI v Br
N\ /N 323 324 39.3 N / O NHz 2 \ / / NH2 I HsN N S   WO 01/2S210 - 108
PCT/EP00/09153 .. + o b z o ~a ~a~ a ~ x w ~ __ o ~ s N Hs "~~ / II pH A185
\ I ~H H3C N / N 324 325 41.9 / ~N Br \\ / // N~ ~N \N~S_ H3 H~C / I p Br \
\ \ S HZN / A186 ~ N N 337 338 40.9 ~ N O NHZ CH3 \\ / N~ w _ HsN N S N 



C / II \ ~ S Br~p~CH3 I / A187 ~ IpI ~\ ~N 338 339 11.5 N /N O OI / NHZ CH3
I-LAN \N S H3C / I O~CH3 Br H' I ~o I \ \ \ S p H3C ~CH3 / A 188 I N N ~ N
352 353 29.2 i ~ O ~ / /i NHi HiN N S ~C / ~ ~ / C~ \ I \ S \ I ~ Br I / A
189 I ~ \ / N 356 357 51.9 / ~ / / N~ w I _ H=N N S N p H3 / II \ S HsCsC
Br \ \ _ / A 190 N I / N O CH3 CH3 ~\ / / N 364 365 77.4 N"~ ~c "~ \ _ H2N
N S   WO 01/25210 - 109  PCT/EP00/09153 .r ~ y yC a ~ as ~ a O U r w P. I~
/ H3 O \ S ~ \ ~ Br \ ~ / N N~' I / A191 Ni ~  N CH3 \ //N 414 415 51.8 \
~I HZN \N"S "3~ ~ I~ g / "~ H ~' \ I \ S~N \ I \ N I \ / I 1>^B' A192 ~ ~N
H' ,~~ I ~ o N\ /N 428 429 58.2 NHa \ / H=N N S / I I I H / ~N 0 N \ ~, N
A193 \ I \\ /N 444 445 58.2 ~I HZN \N"S CH3 N \ O H3 / II / \ N 



\ \ S O N~ I / A 194 ~ ~ N B` N \ / N 454 455 29.5 / I \ ~ / NHz \ HZN \N S
H'C / I p CH3 \ I S \ I N Br I \ I\ N G. A195 N, ~ o N~ \ I ~\ / /N 468 469
43.8 HzN \N- 'S   WO 01I25210 - 110  PCT/EP00/09153 .n _+ x ~ ~ .Y Q c~ ~ +
`~ C G_ ~ ~ ~ w C U CI H 3 / \ ~ \ / A196 \ ~ I \ s~N ~ / O N\ /N 476 477
51.7 H3C N Br \ / I / H3 HzN \N S o CH K'C / / 8f 9 \ I \ S \ I I \ N \ v /
A197 N/ I ~o N \ I N I / 490 491 73.9 N~ I \ \ / / N / H2N \N"S N CH3 C /
Br~OH \ \ I \ S OH A198 ~N~ \ //N 340 341 37.9 NHZ H HZN N S C / ~ ~~ O O
CH \ \ \ S O ~ / A 199 / I / N gr N \ / N 350 351 80.8 N/ \ / / NHz HiN \N
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vvvvvvvvww,w/wVwXwYwgwowuwzwwww{upje_ZTid^YSkeUU]ca]caU]ca]caU]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]caU]ca]caU]caU]caU]ca]caU
]ca]cawwwwwwwwwwwxxxx1x;
xIxPxTxVxZxzxxxxxxxxxxx~xsmhc^XSke]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]
caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca
xxxyyyy+y6yHyJyOyVy[y`yfyiylyyy}yyyyyyyyyyyyy~ysnic^XShc^XSke]caU]ca]caU]ca
]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]caU]ca]caU]ca]caU]ca]caU]caU]caU]caU
]caU]ca]caU]ca]caU]cayyyz#z'z-z0zEz[zezgzizozqz~zzzzzzzzzzzzzzz{{{vpke`ZThc
^XSke]U]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca
U]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca{
{{{"{&{.{0{C{F{J{]{`{l{q{{{{{{{{{{{{{{{{{{{vpke_ZUhc^XSke]U]ca]caU]caU]ca]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
]caU]ca]caU]ca]ca{{|||(|+|/|N|P|U|Y|[|^|b|j|l|o|q|v|||||||||||||{vpke`[Vhc^
XSke]U]]ca]c6a]c"aU]ca]caU]ca]caU]ca]caU]ca]ca]caU]caU]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca|||}}
}.}0}3}5}7}<}?}G}h}s}w}y}}}}}}}}}}}}}~~}xrmgb\Whc^XSke]U]]]caU]ca]caU]ca]ca
U]ca]caU]c
a]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]c
a]ca~~~~~~"~$~*~,~1~3~6~:~<~>~A~F~W~Z~`~b~~~~~~~~~~~{upjd_YThc^XSke]]caU]ca
]caU]caU]c a]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]caU]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca~~~~~~~~~~~~~~;
>@BDTX]`g{vpke`[Uhc^XSke]]U]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]ca]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
hlu}wrlgb\Whc^XSke]]U]]caU]ca]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]
ca]caU]ca]caU]ca]ca]ca ACP^c
%2KTcm}xsnic^YSkeU]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]
caU]ca]ca]ca]caU]ca]ca]caU]caU]ca]caU]ca]caU]ca]ca  -59;
=KSVXZ\y{}xsmhc]Wic^YSkeU]cU]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]caJLPZ`cegikw{|wqkf
a[Vic^YSkeU]]caU]ca]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca#2469;
FHXZfimtxz~ysnhc]XSic^YSke]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca
U]ca]caU]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]ca]caU]caU]ca%')+1<>ACipvxz
|vqkf`ZUic^YSke]]caU]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca%*7?AC|wqlfa[Vic^YSke]]]ca
U]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]c
aU]ca]caU]ca]ca]caU]ca]caU]caCIKUY^fjn
}wqlga\Wic^YSke]]]]ca]caU]ca]ca]caU]caU]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca "(*@FKMOXdls36;
BE~ytojd_YTke]]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]
ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
EIMP[]_cem!&/CGNzupke`ZUjd_YTke]]]caU]ca]caU]ca]ca]ca]caU]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caNP]`bdfrt
vz$'->C|wrlgb]Wjd_YTke]]]U]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]c
a]c&aU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caCYdfhjy"%16EKz||wq
lga\Vjd_YTke]]]U]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca-68<DGLZ}~ytnid_YTke]]caU]ca
]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]c
aU]ca]ca]caU]ca]caU]ca]ca (+8EGRTV[hvx!*E~xsmhc^XSke]caU]ca]ca]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]c
a]caU]ca]caU]ca]ca]ca EMSX\qsuy{+U\hn|vqlga\Vhc^XSke]cU]ca]caU]ca]ca]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]
ca]caU]ca]caU]canru(=@LQ`cegi{ytnic^YSkeU]ca]ca]caU]ca]caV]ca]caU]ca]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]c a]caU]ca]caV]ca]ca]c a]caU]ca]ca
!$&?FHJQ_r|vqkf`[Uic^YSkeU]U]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]c
a]caU]ca]caU]ca]caV]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca
*13GNRbeqv|wrlgb\Vic^YSkeU]UU]caU]ca]ca]caU]ca]ca]ca]ca]caU]caU]ca]caU]ca]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca#+-CNew}wrlga\V
ic^YSkeU]UU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]c
aU]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca
06=R[]_uy{upje_ZTic^YSkeUU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]caU]ca]caU
]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca(_celnvy{}{vpke`
[Uic^YSkeUUU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]
ca]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]ca16\_apuwy}~ysnhc^XSke]caU]ca]ca
]caU]ca]caU]ca]caU]ca]ca]ca]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca
"$(+-9<>KPacwztoid^YShc^XSkeU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]
caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca246;
=dgiqtv{}}xrmgb\Whc^XSkeU]c]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca
U]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca$,/4@GV^bfnpytnic
^XSke]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]c$a]caU]ca]caU]
ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca
pvz},.14?{upje_ZUic^XSke]]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]c
a]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caV]ca
UV]caV]ca?^ax-6GJT]fjlnztoid^YTke]]ca]caU]ca]caU]ca]caU]ca]caU]ca]c$a]ca]ca
]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca
5=?HUW]zuojd_YSid^YTkeU]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]caU]ca]ca
U]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]dgikMVX`|vqkf`[Ui
d^YTkeU]U]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]ca]caU]caU]ca]ca
%4UYdfhjns}xrmga\Vid^YTkeU]UU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca!%+-/17<@CF|vqk
f`[Uid^YTkeU]U]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]c
aU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caFKMOSUYdf 



!Gytnic]XSke]ca]caU]caU]ca]caU]ca]caU]ca]caV]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca
]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca GKOWckz|~,8:;
=?GSX^bytnic^YTke]]ca]ca]caV]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca
]caU]caU]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]cLa
,.05:@DHKWY]_nr|wqlfa[Uic^YTke]]U]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]car~$@BJ^cq}
wrlga\Vic^YTke]]UU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]c
aU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca!#'*CF\tv|vqkf`[Uic^YTke]]
U]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]c"aU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca#%'<Dkoqty{}}wrlga\Vic^YTke]]UU]ca]caU]ca
]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caU]caU]ca]ca*,.17:~xsmhb]Wic^YTke]]UUU]ca]caU]ca]caU]ca]caU]ca]ca]
caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]
ca:CGR[]_'=?BHJLN|wqlfa[Vic^YTke]]U]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]ca]caU]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]caV]ca]caNQ_antxz
|
|wqlfa[Vic^YTke]]U]cBaU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]c a]ca]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca!'025=?CF8AE~ytnic^YSkeU]ca]ca]caU]ca]c
aU]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]c
a]c a]caU]ca]cBa]ca
EIL_eiknpty!%TZ`glytnic^XSke]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]c
a]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]c a]caU]ca]ca
loqz(+-/<CEGT}xsnic^XSke]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca TWdnqwy}
'1Wgku}wrlga\Vic^XSke]cU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]caU]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]cauwz%,/>@HJLR{upje_ZU
ic^XSke]]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]
caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caRZ]uw{
&/2|wqlfa[Vic^XSke]]]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca
U]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca257ACEHJMS^`boy|}xrmgb\
Wic^XSke]]]]caU]ca]caU]ca]caU]ca]ca]caU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca,9:;
?QSbdgimty"+14@~xsmhb]Wic^XSke]]]U]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]
caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca@HWrx|Y\^ac
gir}wrlga\Vic^XSke]]U]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca
U]ca]ca]ca]caU]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]car"%S]aekmr~ytnic^XSke]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]caU]c
a]ca]ca]caU]caU]ca]ca
!-EIKSX^`lnpsy|wqlfa[Vic^XSke]c]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]
ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca!,49;
=?AEJqz{vpke`[Uic^XSke]U]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caV]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
"(*-57ADFT~|wqlfa[Vic^XSke]U]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]c
a]caU]ca]caU]ca]caU]ca]caU]c a]caU]ca]caU]ca]caU]ca]caU]ca]ca
-.49=CILNPRZ]prvx{upje_ZUic^XSke]]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca
]caU]ca]caU]ca]caU]ca]caU]c aU]caU]c a]c a]caU]ca]c aU]c a]caU]ca]ca]c$a
&=JQSUWY[]_tv}wrlga\Vic^XSke]]U]c
a]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]c a]caU]caU]c
a]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]cLa]caU]ca]ca-8<OSi}wrmgb]Wic^XSke]]UU]
ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]c
a]caU]ca]caU]ca]caU]caU]c a]c
a,36<EHJLR_cgnrvzzuojd_YTic^XSke]]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]ca&8RT[bhp
{vqkf`[Uic^XSke]]U]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]c
a]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]capu{
&*47CKZlnz~|wqlf`[Uic^XSke]]U]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca
]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca24<?CLNV[]}xrm
gb\Wic^XSke]]U]]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caU]caU]ca]caU]ca]ca]c:a]ca]c:a]ca]c:a]ca]_dfu~
%*,TV\bdfjnr|wqlf`[Uic^XSke]]U]ca]caU]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca
]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]caru!#,DJLW}zuo
jd_YTic^XSke]]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]caU]ca]ca]ca]ca]caU]ca UV]caV]caU]ca]caU]ca]ca
$&*36BJY_dvxzupkfa\Vic^XSke]]U]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]c
aU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]caU]ca]caU]ca]caU]ca
45_ajx$3Bnrtv~ytoje_YTke]]caU]caU]c a]c
a]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]c
a]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
*,5<>@DOSU}{vpke`ZUje_YTke]]]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]
ca]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca$'8=?IKSY[aekt
vztoid^YSje_YTkeU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]caQTVY\ktvy}|wqlga\Vje_YTk
eU]U]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca$-/Aaegilory}}xsmgb\WRje_YT]ca]caU]ca]ca
U]caU]ca]ca]caU]ca]caU]ca]ca UV]caV]ca UV]caV]ca]ca]ca]caU]ca]caU]ca]caU]ca
UV]ca]ca]caU]ca]caU]ca]ca-57<DNR_amyytnic^XSje_YT]]caU]ca]caU]ca]caU]ca]caU
]ca]caU]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca
268=?BTz|~ysnhc^XRje_YTU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]caU]ca]caU]ca]caU]ca"&1<>ARWuwy|~zto
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