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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.
10
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 aggregation and increases the
15  blood supply to the coronary arteries. Furthermore, it acts on the blood pressure, 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
20  metabolism of the organ to the blood supply of the organ under ischemic or hypoxic

conditions.

The action of adenosine is mediated via specific receptors. To date, subtypes Al,
A2a, A2b and A3 are known. According to the invention, “adenosine-receptor-
25  selective ligands” are substances which bind specifically to one or more subtypes of
the adenosine receptors, thus either mimicking the action of adenosine (adenosine

agonists) or blocking its action (adenosine antagonists).
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In the case of Al agonists (coupling preferably via G; proteins), a decrease of the
15  intracellular cAMP concentration is observed (preferably after direct prestimulation
of adenylate cyclase by forskolin). Correspondingly, A2a and A2b agonists (coupling
preferably via Gs proteins) leads to an increase and A2a and A2b antagonists to a
decrease of the cAMP concentration in the cells. In the case of A2 receptors, a direct
prestimulation of adenylate cyclase by forskolin is of no benefit.
20
The activation of A2b receptors by adenosine or specific A2b agonists leads, via
dilation of blood vessels, to a lowering of the blood pressure. The lowering of the
blood pressure is accompanied by a reflectory increase in heart rate. The increased

heart rate can be reduced by activation of A1 receptors using specific Al agonists.

25
The combined action of selective A1/A2b agonists on the vascular system and heart
rate thus results in a systemic lowering of the blood pressure without relevant
heart-rate increase. Dual A1/A2b agonists having such a pharmacological profile
could be employed, for example, for treating hypertension in humans.

30

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, H.
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Schmiedebergs Arch. Pharmacol. 357 (1998), pages 1-9, the disclosure of which is
hereby fully incorporated by way of reference).

15 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
Chemistry 6 (1998), pages 619-641]. However, most of these adenosine ligands
known from the prior art have the disadvantage that their action is not really

20  receptor-specific, that their activity is less than that of natural adenosine or that they
have only very weak activity after oral administration. Thus, they are mainly used

only for experimental purposes.

WO 02/06237 discloses aryl-substituted dicyanopyridines as calcium-dependent
25  potassium channel openers and their use for treating disorders of the urogenital tract.
Furthermore, WO 01/25210 and WO 02/070485 describe substituted 2-thio-
3,5-dicyano-4-aryl-6-aminopyridines as adenosine receptor ligands for treating
disorders. WO 03/053441 discloses specifically substituted 2-thio-3,5-dicyano-
4-phenyl-6-aminopyridines as selective ligands of the adenosine Al receptor for
30 treating in particular cardiovascular disorders. WO 02/50071 describes aminothiazole

derivatives as tyrosine kinase inhibitors for treating various diseases.
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Wx'(I) O/R2 NC CN (I)

NC CN ),

in which
10
R represents hydrogen or represents (C;-Cg)-alkyl which may be substituted by
hydroxyl, amino, mono- or di-(C;-Cs)-alkylamino, pyrrolidino, piperidino,

morpholino, piperazino or N-methylpiperazino,

15 R? represents (C,-Cg)-alkyl which is mono- or disubstituted by identical or
different substituents selected from the group consisting of hydroxyl, (C;-Cs)-

alkoxy, amino, mono- and di-(C;-Cg4)-alkylamino,

R’ represents a substituent selected from the group consisting of halogen, cyano,
20 nitro, (C;-Ce)-alkyl, hydroxyl, (C;-C¢)-alkoxy, amino, mono- and di-(C;-Cs)-
alkylamino, carboxyl and (C,-Cg)-alkoxycarbonyl,

where alkyl and alkoxy for their part may in each case be substituted up to

five times by fluorine,



RNA\NS N\ - (RBA)n Hin which 10 R represents hydrogen or represents
(G -C6)-al kyl which may be substituted by hydroxyl, am no, nono- or

di - (C1-C4) - al kyl ami no, pyrrolidino, piperPdino, norpholino, piperazino or
N - et hyl pi perazino, 15 RZ represents (C2-C6)-al kyl which is nono- or

di substituted by identical or different substituents selected fromthe
group consisting of hydroxyl, (Cl-C4)- al koxy, am no, nono- and

di-(G -C4)-al kylam no, R3 represents a substituent selected fromthe group
consi sting of hal oggh, cyano, 20 nitro, (G -08)-alkyl, hydroxyl,

(C1- C6) - al koxy,

am no, nono- and di-(Cl-C6)- al kylam no, carboxyl and

(C1-C6) - al koxycar bonyl, where al kyl and al koxy for their part may in each

case be substit ut efbprReit9thefdutbet ONESD, By4 bt $lorine, -5- and n represents the
nunber 0, 1, 2, 3, 4 or 5 5 where, if the substituent R3 is present nore

than once,dit
sol vates and

s nmeanings may be identical or different, and their salts,
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identical or different,

and their salts, solvates and solvates of the salts.

Compounds according to the invention are the compounds of the formula (I) and the
salts, solvates and solvates of the salts thereof, the compounds which are
encompassed by the formulae (I) and are mentioned in the formulae below, and the
salts, solvates and solvates of the salts thereof, and the compounds which are
encompassed by formula (I) and are mentioned below as exemplary embodiments,
and the salts, solvates and solvates of the salts thereof, where the compounds which
are encompassed by the formula (I) and are mentioned below are not already salts,

solvates and solvates of the salts.

The compounds according to the invention may, depending on their structure, exist
in stereoisomeric forms (enantiomers, diastereomers). The invention therefore
encompasses the enantiomers or diastereomers and respective mixtures thereof. The
stereoisomerically pure constituents can be isolated from such mixtures of

enantiomers and/or diastereomers in a known manner.

Where the compounds according to the invention can exist in tautomeric forms, the

present invention encompasses all tautomeric forms.

Salts preferred for the purposes of the present invention are physiologically
acceptable salts of the compounds according to the invention. Also included are salts
which are not themselves suitable for pharmaceutical applications but can be used,
for example, for the isolation or purification of the compounds according to the

invention.



salts, solvates and solvates of the salts thereof, the conmpounds which are
enconpassed by the fornmulae (1) and are nentioned in the fornul ae bel ow, and
the salts, solvates and solvates of the-6alts thereof, and the conpounds
whi ch are 15 enconpassed by formula (1) and are nentioned bel ow as exenpl ary
enbodi nents, and the salts, solvates and solvates of the salts thereof,
where the conpounds which are enconpassed by the fornmula (1) and are

menti oned bel ow are not already salts, solvates and sol vates of the salts.
20 The conpoubltsichegicallyiacgertable baltsiafvien¢dnmpoundy accdahenth thg imentibeinclude
structure, exis i.n. stereoisoneric fornms {enantiongers, diastereoners).

i nventi on thez?'céﬁs cf’ldgﬂm@n%tﬁ'p%éggger?%émgﬁaﬁa(r-%’f?@ sa%gg&flgsﬁuéﬁ@&?eraglgeni&
respective m xlawps silikeb € RYdrodi16ric SER! BQHRBFTRFiL Cld, Ysulshus c CRIE tiHokside can
be isolated fromsuch m xtures of enantioners and/or diastereoners in a

known manrder . a4 \hethaneshlphewap@gidds ethapesuifihagict cadidhe tolgaeruiphanisanadki st i n

tautonmeric forns, the resent inventi.o nco sses al.l. tautonmeric forns.
sal s pr ef or e phe A e R S FGE AP R0 P, B REECac

physi ol ogi cal prppiodQt @5EanitRMcRl, 3atdrie did, hidiceRiy QU acids aanaidgrid,anileR
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phar maceut i catcidppd bengoiceaisl. but can be used, for exanple, for the isolation

or purification of the conpounds according to the invention. -6-
Physi ol ogi cal |y acceptable salts of the conpounds according to the invention

i nclude wdci dPiagiblégicdlysadctstabib saitnef de adnplsinds acdddiykitc tAeiimendos also
sul phonic acids, for, exanple salts of hydrochloric acid, hydrobromc acid,
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acid, tol uenegul,phgpi (‘f’oraéiciaglple sodium and potassium salts), alkaline earth metal salts (for
example calcium and magnesium salts) and ammonium salts derived from ammonia

or organic amines having 1 to 16 carbon atoms, such as, by way of example and

15  preferably, ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,
monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine,
dimethylaminoethanol, procaine, dibenzylamine, N-methylmorpholine, arginine,

lysine, ethylenediamine and N-methylpiperidine.

20  Solvates refer for the purposes of the invention to those forms of the compounds
according to the invention which form a complex in the solid or liquid state through
coordination with solvent molecules. Hydrates are a specific form of solvates in
which the coordination takes place with water. For the purposes of the present
invention, preferred solvates are hydrates.

25
In addition, the present invention also encompasses prodrugs of the compounds
according to the invention. The term “prodrugs” encompasses compounds which for
their part may be biologically active or inactive but are converted (for example
metabolically or hydrolytically) into compounds according to the invention during

30 their residence time in the body.

For the purposes of the present invention, the substituents have the following

meaning, unless specified otherwise:



benzenesul phoni ¢ aci d, napht hal enedi sul phoni ¢ acid, acetic acid,
trifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic
acid, citric acid, fumaric acid, naleic -aeid and benzoic acid. 10
Physi ol ogi cal |y acceptable salts of the conpounds according to the invention
also include salts of conventional bases such as, by way of exanple and
preferably, alkali netal salts (for exanple sodium and potassiumsalts),
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ot herw se:

having 1 to 4 carbon atoms. The following radicals may be mentioned by way of
example and by way of preference: methoxy, ethoxy, n-propoxy, isopropoxy and

15  tert-butoxy.

For the purposes of the invention, (C;-C¢)-alkoxycarbonyl and (C;-C4)-

alkoxycarbonyl represent a straight-chain or branched alkoxy radical having 1 to 6

and 1 to 4 carbon atoms, respectively, which is attached via a carbonyl group.
20  Preference is given to a straight-chain or branched alkoxycarbonyl radical having 1
to 4 carbon atoms in the alkoxy group. The following radicals may be mentioned by
way of example and by way of preference: methoxycarbonyl, ethoxycarbonyl,

n-propoxycarbonyl, isopropoxycarbonyl and tert-butoxycarbonyl.

25  For the purposes of the invention, mono-(C;-C¢)-alkylamino and mono-(C;-C4)-

alkylamino represent an amino group having a straight-chain or branched alkyl
substituent having 1 to 6 and 1 to 4 carbon atoms, respectively. Preference is given to
a straight-chain or branched monoalkylamino radical having 1 to 4 carbon atoms.
The following radicals may be mentioned by way of example and by way of
30 preference: methylamino, ethylamino, n-propylamino, isopropylamino and tert-

butylamino.



-7- For the purposes of the invention, G -C6)-al kyl. (CC -alkyl

(C -C4)-alkyl and (C?-C4)-al kyl are straight-chain or branched al kyl
radicals having | to 6, 2to 6, 1to 4 and 2 to 4 carbon atons,
respectively. Preference is given to a straight-chain or 5 branched al kyl
radical having 1 to 4 or 2 to 4 carbon atons. The following radicals may be

menti oned by ref e i
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15 tert-butox r se of t |nve t.ion, | koxy nyl and
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a carbonyl group. 20 Preferente is given to a straight-chai'n or branched

al koxycar bonyutyl et yldnainp ny-ethyl 1\on-pentytdnuno and Ven-hex il Aemathiybatyingr oup. The

following radicals nay be nentioned by way of exanple and by way of
preference: nethoxycarbonyl et hoxycar bonyl, n-propoxycarbonyl,

| sopr opoxycarig mx @:%gsets‘%fftthé’ﬁiv@ﬁﬁ’&ﬁfhla@g}éﬁ inRQIE Auoking dHIRRS B bhe
i nvention, nono-(C - al kvl am no_and nmono- (C, - C4) - al kyl am no represent an

am no group ha@nnd’rafemrmalwvemth@hbrmponﬂammmd al kyl substituent having 1
to 6 and 1 to 4 carbon atons, respectively. Preference is given to a
strai ght-chain or branched rmnoal kyl am no radical having 1 to 4 carbon
at ons. When radicals in the compounds according to the invention are substituted, the

radicals may be mono- or polysubstituted, unless specified otherwise. For the
15  purposes of the present invention, the meanings of all radicals which occur more than
once are independent of one another. Preference is given to substitution by one, two
or three, identical or different substituents. Very particularly preferred is substitution

by one or two identical or different substituents.

20  For the purposes of the present invention, preference is given to compounds of the

formula (I)
in which

25 R represents hydrogen or represents (C;-C4)-alkyl which may be substituted by

hydroxyl, amino or dimethylamino,

R? represents (C,-Cg)-alkyl which is mono- or disubstituted by identical or
different substituents selected from the group consisting of hydroxyl,

30 methoxy and amino,



The follow ng radicals may be nentioned by way of exanple and by way of 30
preference: nethylam no, ethylam no, n-propylam no, isopropylamno and tert-
butyl ami no. 8- For the purposes of the in¥ention, di -KI-C6)-al kylam no and
-C4)-alkylamno | represent an am no group having two identical or
different straight-chain or branched alkyl substituents having in each case
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i nvention are substltuted "Fadi cal s may be nono- or pol ysubstituted,
unl ess specified otherwi se. For the 15 purposes of the present invention,
t he meani ngs of all radicals which occur nore than once are i ndependent of
one another. ®deference is given to substitution by one, two or three,
identical or different substituents. Very particularly preferred is
substitution by one or two identical or different substituents. 20 For the
pur poses df tie prepsnénts theamirben(, psref,erence is given to conpounds of the
formula (1) in which 25 R represents hydrogen or represents (Cl-C4)-al kyl
whi ch nmay be substituted by

where, if the substituent R® is present twice, its meanings may be identical or

different,
15  and their salts, solvates and solvates of the salts.

For the purposes of the present invention, particular preference is given to

compounds of the formula (I)
20  in which
R represents hydrogen,
R* represents ethyl, n-propyl or isopropyl which are in each case mono- or
25 disubstituted by identical or different substituents selected from the group
consisting of hydroxyl, methoxy and amino,
R} represents a substituent selected from the group consisting of fluorine,
chlorine, bromine, cyano, nitro, methyl, ethyl, trifluoromethyl, hydroxyl,

30 methoxy, ethoxy, amino, mono- and dimethylamino, carboxyl,

methoxycarbonyl and ethoxycarbonyl,

and



hydr oxyl, am no or di nmethylam no, R2 represents (C2-C4)-al kyl which is nono-
or disubstituted by identical or different substituents selected fromthe
group consisting of hydroxyl, 30 nethoxyioand am no, -9- R3 represents a
substituent selected fromthe group consisting of hal ogen, cyano, nitro,

(G -A)-al kyl, hydroxyl, (g -C4)-al koxy, am no, nono- and di-(g-&4) -

al kyl am no, carboxyl and (G -C4)-al koxycarbonyl, 5 where al kyl and al koxyl
for their part may in each case be substituted up to three tinmes by
fluorine, andn 10 mpreegretemumbehne, nerher 0, 1 or 2, where, if the
substituent R3 is present twice, its neanings may be identical or

different, 15 and their salts, solvates and solvates of the salts. For the
pur poses of the pr t: ey, i i olg i i :
conpounds of the f%ﬁﬁ% 1£'t1?:| @%ﬂgﬁ?{ﬁ K\Xﬁ?%h&%{ﬁ{r}%@& ggsg%%gﬁ%y rﬁ%g%z‘;%“ 4l or
representss et hyl, differeapyl or isopropyl which are in each case nobno- or 25
di substituted by identical or different substituents selected fromthe group
consi sting of hydroxyl, methoxy and am no, R3 represents a substituent

sel ected fromddGeid sARPsAONS Sl B8Rk offiHeanithe, chlorine, brom ne, cyano,
nitro, nmethyl, ethyl, trifluoronethy], hydroxyl, 30 nethoxy, ethoxy, am no,
nono- and di net hyl am no, carboxyl,

The present invention furthermore provides a process for preparing the compounds

10  of the formula (I) according to the invention,

characterized in that compounds of the formula (II)

o
NC CN
~ am,
R X
NN sH
H
15
in which R! and R? each have the meanings given above,
are reacted in an inert solvent in the presence of base with a compound of the
formula (III)
X/\K\
S
N§< (R3),
N@ ),
H
20

in which R? and n each have the meanings given above and



SIS 55 e 8 s

met hoxycar bonyl

2, where,
identical or 5 different,
salts. The present

t he conpounds

and et hoxycar bonyl ,

and -10-

and their

characteri zedxin tﬂ:ﬂes&ﬁ %2%2"'6@&“@?55%@%

N SH H 15|nvvh|c Rla

n represents the nunber 0, 1 or

kaH]

nean

I f the substituent R3 is present tw ce,
sal-tld,- sol vates and sol vates of the
i nvention furthernore provides a process for preparing
10 of the fornmula (1) according to the invention,

{

I ts nmeani ngs may be

Ih)ilogérf‘)%n L hbid,

ngs glve above, are

RAN

reacted in an i nerbrosphe/@nbding, drimeesplates ersylateadr thflste, wi t h a conpound of the
formula (111) XS N(/ (R3)n\ (Ill), H

10

15

20

and the compounds of the formula (I) are, if appropriate, converted into their
solvates, salts and/or solvates of the salts using the appropriate (i) solvents and/or (ii)

bases or acids.

The process described above can be illustrated in an exemplary manner by the

formula scheme below:

Scheme 1
2
R
O/
O/Rz Cl
NS NaHCO, NC AN CN
Y e
HN DMF, 20°C =
NC~ Ao HN-" N s//\\vﬁf\s
N§<
~
H,N N SH NH

(R%), S
(R%);

Suitable solvents for the process according to the invention are all 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, tetrahydrofuran and dioxane, esters,
such as ethyl acetate or butyl acetate, hydrocarbons, such as benzene, toluene,
xylene, hexane or cyclohexane, chlorinated hydrocarbons, such as dichloromethane
or chlorobenzene, or other solvents, such as dimethylformamide, acetonitrile,
pyridine or dimethyl sulphoxide. Water is also suitable for use as solvent. It is also

possible to use mixtures of the solvents mentioned above. The preferred solvent is

dimethylformamide.



20 in which R3 and n each have the neani ngs gi ven above and -11- X
represents a suitable |eaving group, preferably hal ogen, in particular

chl orine, brom ne or iodine, or nesylate,l2t-osylate or triflate, and the
conpounds of the formula (1) are, if appropriate, converted into their 5
solvates, salts and/or solvates of the salts using the appropriate (i)

sol vents and/@fitabie i,asepaasfsstherc @p&%@ Jﬂgmag%eéﬁgaﬁﬁsﬁésb?e“ghé@ referat] be

illustrated in an exenplary mann ormula schene chene 1
O ~R2 AR z Ghclndg akalipgaal kgdioxdds, futh aNCfmekmmpleDwﬁdluﬁﬂ(hyﬂﬂjmde $r’ ~yJ

NH HzN N SH bl e ts for, the proc ccording to the
i nvention ar Ozi?sl)smg} 564{%“15’0?1%% taﬁ ?tgsh SRl 25 ﬂ(éﬁ Lfﬁ%’é’PachBOtP @?l on
condi tions. T&?&ﬁlatenfarllg&sﬁﬁ&om&)ateg uglRal@SmeR! hsitstbendéhanrh a8dsodium

i sopropanol, ketones, such as acet one and met hyl et hyl ket one, acyclic and

cyclic et r5ersblcng@tkat%tsprdp@t?wwmeblh@rbonat%t plihly ametl religpxided, dhdx asesodéwner s,

such as ethyl agetate o butyl agetoke JIydrogRLbAns, sHENdR BENAGDS:

potassium tert-butoxide, or amides, such as sodium amide, lithium bis(trimethyl-
silyl)amide or lithium diisopropylamide, or organometallic compounds, such as
butyllithium or phenyllithium, or organic amines, such as triethylamine, pyridine,
10 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) or 1,5-diazabicyclo[4.3.0lnon-5-ene

(DBN). Preference is given to 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 compound of the
15  formula (II).

The reaction is generally carried out in a temperature range of from -78°C to
+140°C, preferably in the range from -20°C to +60°C, in particular at from 0°C to
+40°C. The reaction can be carried out under atmospheric, elevated or reduced
20  pressure (for example in the range from 0.5 to 5 bar). In general, the reaction is

carried out under atmospheric pressure.

Compounds of the formula (II) in which R’ represents hydrogen are known per se to
the person skilled in the art or can be prepared by customary methods known from
25  the literature. Reference may be made, in particular, to the following publications,

the respective contents of which are hereby included by way of reference:

a) Dyachenko et al., Russian Journal of Chemistry 33 (7), 1014-1017 (1997) and
34 (4), 557-563 (1998);
30
b) Dyachenko et al., Chemistry of Heterocyclic Compounds 34 (2), 188-194 (1998);

¢) Qintela et al., European Journal of Medicinal Chemistry 33, 887-897 (1998),
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xyl ene, hexane or cycl ohexane, chlorinated hydrocarbons, such as

di chl oronet hane 20 or chl orobenzene, or other solvents, such as

di met hyl f or mam de, acetonitrile, pyridi-né-or dinmethyl sul phoxide. Water is
al so suitable for use as solvent. It is also possible to use m xtures of

t he solvents nentioned above. The preferred solvent is dinethylformm de.
-12- Suitable bases are the customary inorganic or organi c bases. These
preferably include alkali netal hydroxides, such as, for exanple, sodium
hydr oxi de or dpoKaskelehahyluioxhde fiirdVdadforsoietngl42bat@ehlt @887)such as sodi um
carbonate, potassium carbonate or caesium carbonate, alkali neta

bi car bonat es, such as sodium 5 bi carbonate or potassium bi carbonate, al kal
met al al koxi dgge cSHpGURS oTARE YHmMUTBINPXA Ghi& RPGEFAS SN RO SAXEHE alsS BEI UM
et hoxi de or potassium et hoxi de or potassiumtert-butoxide, or am des, such
as sodi um3am preparkd staitingiwiths¢ampavedhof the Soyld V) de or 1ithium

di i sopropyl am de, or organonetal lic coppounds, such as butyllithium or
phenyl lithium or organic am nes, R as triethylamne, pyridine, 10

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene J(DBU) or 1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene
(DBN). Preference is given to al kali_netal carbonates and al kali netal

bi carbonates, Here, the base ca enpl oyed in an anobunt of froml to 10
nol, preferably froml to 5 nol, particular froml1l to 4 nol, based on 1
nol of the conpound of the 15 forwgta (I1). The reaction is generally
carried out in a tenperature range |of from-78C to +140C, preferably in the

range from-20C to +60C, in pP¥EL N f Lo OC to,+,4+#40C. The reaction can
be carried out under atnospheric, at educegvko pressure (for

L eral, the reaction is

in which R? is as defined above,

by reaction with an alkali metal sulphide. This preparation method can be illustrated

10 in an exemplary manner by the formula scheme below:

Scheme 2

RZ
o~ o)
NC AN CN/@ + NaZS — NC AN CN
I[ /ii 7
HN" N7 s H,N-" "N~ “sH

15  Preferred for use as alkali metal sulphide is sodium sulphide 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 compound of the formula (IV).

Suitable solvents are all organic solvents which are inert under the reaction

20  conditions. These preferably include N,N-dimethylformamide, N-methyl-



Compounds of the formula (11) in which R represents hydrogen are known per

se to the person skilled in the art or can be prepared by custonmary nethods
known from 25 the literature. Referencelday be made, in particular, to the

foll owi ng publications, the respective contents of which are hereby

i ncluded by way of reference: a) Dyachenko et al., Russian Journal of

Chem stry 33 fylolididbhé; pAldiné 109 AtetdMetile 37t it Dlso PEEHIOD IO A tureédOotbihe
Dyachenko et 4l., Chemstry of Het erocyclic Conpounds 34 (2), 188-194

(1998); c¢) Ghovementismedksolverts Rapicuter poefereate isfzivmdo & NaimeheHormmanide3,
887-897 (1998); 13 d) Kandeel et al., Zeitschriftfrir Naturforschung 42b,
107-111 (1987). The conpounds of the formula (I1) in which RL represents

hydrogen can "alhéseeataaon s pep@aN g Eaficdr butn Wi ttRp&RARO Y of fidae +Porauba (1V)
2 ONCCN\ V) HZN N S in which R2 is as defined above, by reaction

with an al’al Tl Capr%wblm igethe TAREE oF Epar 206 taret BEE, darpaecular] disfromt ed
10 in an exe y. I 0~R2
NG N T Nao SRE ERFTURER Rt eRbieR hP B B JPLB R Bl
met al sul phi deducdgoelisum (sitleRbmpk ih thexngafornt0. Hfo 3 banIh general, the reaction

is carried out under atmospheric pressure.

10 The compounds of the formula (IV) can be prepared analogously to the compounds

described in the following publications:
a) Kambe et al., Synthesis, 531-533 (1981);
15 b) Elnagdi et al., Z. Naturforsch. 47b, 572-578 (1991).
Compounds of the formula (II) in which R' does not represent hydrogen can be
prepared by initially converting compounds of the formula (IV) with copper(Il)

chloride and isoamyl nitrite in a suitable solvent into compounds of the formula (V)

20

in which R? is as defined above,
25  then reacting these with a compound of the formula (VI)

R'"-NH, (VI),



to 10 nol, preferably from1l to 5 nol, in particular froml to 4 nol, based
on 1 nol of the conpound of the fornmula (1V). Suitable solvents are al
organi ¢ solvents which are inert under t-Hé-reaction 20 conditions. These
preferably include NN-dinethylformam de, N-nethyl -14- pyrrolidinone,
pyridine and acetonitrile. It is also possible to use m xtures of the
abovenenti oned sol vents. Particular preference is given to

NN- di met hyl formam de. The reaction is generally carried out in a

t enper at ur e riangeclof from +20C to 5 +140C, preferably in the range of from
+20C to +120C, in particular at from +60C to +100C. The reaction can be
carried out under atnospheric, elevated or reduced pressure (for exanple in
the range frogi0. %Js%émeﬁh}lg of R! ge REE hve, M%o&@@&tréﬁesenmy&agéd ed out under
at nospheri c pressure. he” conpoéunds of the fornul'a (1V)” cah be prepared
anal ogously to the conpounds described in the foll ow ng publications: a)
Kanbe et al.,, Synthesis 31-533 9 ; 15 b) Elnagdi et al., Z

Nat ur f or sch. # Ve@é’?ﬂ"’é‘?@%ﬁ%%@%ﬁé&nds of the fornula (11) in which RL
does not represent hydrogen can be prepared by initially converting
conpounds of the formula (1V) with copper(ll) <chloride and isoanyl nitrite
in a suitable solvent into conpounds/ﬁf the formula (V) 20 RZ 0 NC CN/

C NS inwhich R is as defined aBQove,

N
NC N C
l | VII)
R'A P ( ,
~ N s

10 in which R' and R? are each as defined above,

Iz

which are finally converted using sodium sulphide into compounds of the

formula (II).

15  The process described above can be illustrated in an exemplary manner by the

formula scheme below:



25 then reacting these with a conpound of the fornmula (VI) R A-NH2 (VI), 15
- in which RI" has the neaning of R given above, but does not represent
hydrogen, 5 to give conpounds of the fordfula (VII) O0iR2ZNCCNnNn (VII), R
~NNSH 10 in which RIA and R2 are each as defined above, which are
finally converted using sodi um sul phide into conmpounds of the formula (I1).
15 The processhdmeqri bed above can be illustrated in an exenplary manner by
the fornula schene bel ow. - 16- Schene 3 O'R2 0~R2 NC \ CN Cu012 NC\ CN

/ CH3 ZN NS C N S_RY NCO CH3 6 _R?
o) 0
NC N CN CuCl, . NC XN CN
Z CH, 7
HN N7 s cl N~ s
ZAN
0~ ~o CH,
lRM-NH?_
2
O/R O/R2
NC N Na,S NC N
-
R ~ DMF R'\ Z
N~ “SH N~ s

Iz
Iz

The process step (IV) — (V) is generally carried out using a molar ratio of from 2 to
5 12 mol of copper(lI) chloride and from 2 to 12 mol of isoamyl nitrite per mole of the

compound of the formula (IV).

Solvents suitable for this process step are all organic solvents which are inert under
the reaction conditions. These include acyclic and cyclic ethers, such as diethyl ether
10  and tetrahydrofuran, esters, such as ethyl acetate or butyl acetate, hydrocarbons, such

as benzene, toluene, xylene, hexane or cyclohexane, chlorinated hydrocarbons, such



1 RIANH2 0 ,R2 0~R2/ NC\ CN Na2S NC CN 1A 1A R1~1 / DMF R~ NN SH NN S
HHG6 The process step (IV) -, (V) is generally carried out using a nolar
ratio of from2 to 5 12 nol of copper(l19)17chloride and from2 to 12 nol of

i soanyl nitrite per nole of the conpound of the formula (1V). Solvents
suitable for this process step are all organic solvents which are inert

under the reaclichnbréaBdhid, AishlorbB@Eke Iof ChUtHEbAEWE, i &L §316ents, Richedss,
such as diethyl ether 10 and t et r ahydr of ur an, esters, such as et hyl acetate

or butyl acet ém@thﬂiﬂmme@abb@monltsﬁ@hr puyidiem 2iein @lsotnebsiblado usg/inireres Réshene or
cycl ohexane, gb Irnleﬁ én%g SQP(/gntgclaregrreg ts%l%g ts all'elacettonﬁrlfje aldgggtmyaltfhx%?amMG

di chl or oet hané or orobenzene VEn
di met hyl f ormam de, acetonitrile or pyridine. It is also possible to use
m xtures of the abovenentioned solvents. Preferred solvents are

acetonitrile ARl TEACHER HY| ScaeisilHi Ghatieds OThan e leENeHUESTagan O A9 UAFEited out
o L5001 o GHE MEeAke! OB UP sl 38Rl S10Re. M LS e, )

from+20C to + In pa reac i on can be
carried out umEC a HFEG‘WI]ETheCrea&i(ﬁNedrﬁﬂe earried estigapden a@ssph@id felsvardasmpl e in

the range from0.5 to 5 bar). In general, the reaction is carried out under
at mospheri c pfegggqgir;gessg}@ (for example in the range from 0.5 to 5 bar). In general, the reaction
is carried out under atmospheric pressure.
10
The process step (V) + (VI) — (VII) is generally carried out using a molar ratio of
from 1 to 8 mol of the compound of the formula (VI) per mole of the compound of

the formula (V).

15  Solvents suitable for this process step are all 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 ethyl acetate or butyl
acetate, hydrocarbons, such as benzene, toluene, xylene, hexane or cyclohexane,

20  chlorinated hydrocarbons, such as dichloromethane, dichloroethane or
chlorobenzene, or other solvents, such as dimethylformamide, acetonitrile, pyridine
or dimethyl sulphoxide. Another suitable solvent is water. It is also possible to use
mixtures of the solvents mentioned above. The preferred solvent is
dimethylformamide.

25
The reaction is generally carried out in a temperature range of from -78°C to
+180°C, preferably in the range of from +20°C to +160°C, in particular at from
+20°C to +40°C. The reaction can be carried out under atmospheric, elevated or
reduced pressure (for example in the range from 0.5 to 5 bar). In general, the reaction

30  is carried out under atmospheric pressure.

The process step (VII) — (II) is generally carried out using a molar ratio of from 1 to

8 mol of sodium sulphide per mole of the compound of the formula (VII).



The process step (V) + (VI) -* (VIl) is generally carried out using a nol ar
ratio of froml to 8 nol of the conpound of the formula (VI) per nole of

t he conpound of the formula (V). 15 Sol-Ménts suitable for this process step
are all organic solvents which are inert under the reaction conditions.
These include al cohols such as nethanol, ethanol and isopropanol, ketones,
such as acetone and nethyl ethyl ketone, acyclic and cyclic ethers, such as
di et hyl ether and tetrahydrofuran, esters, such as ethyl acetate or butyl
acet at e, hydr3duettongtabkufon this plysassentien, are allueganic s9lvente whichxarnenet under

cycl ohexane, 20 chl orinatged hydrocarbons, su as _di chl or,onet hane,

G ohi or oat hanZe R ER SRS e e PR S o Heaag. (harol and

di met hyl f or meggbsteparde Skcdtek,” §uch, asPackiodt R8d Méthell ER{IN¥dtorsd)laBRIXI &R cydliet her
suitable solvent Is water. It is also possible to use mixtures of the

sol vent s rfent ¢tberacsuglhavdicthyhether asidgetrahydadimpanestdrs, sueh aregthyll aeteteenribagey] 25
The reaction | enerally carried out in enperature range of from-78Cto
180G, prof or SR vt RfgiicBesr PengbAt Joh P Al Sekio: Bisbikdhe f rom
+20C to +40C. chiténateiac thiy@fdcadond)e Gahri @f odthlbisiesthaak O esrothagd vt ed or
reduced pressure (for exanple in the range fromO0.5 to 5 bar). In general

the reaction cldgrobenzeng, ror sthes selvgnigesuchrarskipntylferpareids acstonttrile, pyodiass st ep
(V) == (1)) &F%ﬁll@géﬁéﬂé&i&aﬁ{ Is2 ofq‘#tssiﬂl%'tg%sé‘a{@ﬁe{srggﬁé 901\9{11& 121%(§r1_eho 8

nmol of sodium su er nole o € conmpoun or mul'a - 18-

Sol vent s Hui t atelve. Tierpréfeirsd psloar $sdigiettyl fok@armlde. or gani ¢ sol vents which are
inert under the reaction conditions. These include al cohols such as
met hanol , et hanol and isopropanol, ketones, such as acetone and net hyl

ethyl ketone, TREYL]}iGn ar@%eﬁé(rﬁh;/ Garried out in a temperature range of from -78°C to
+180°C, preferably in the range of from +20°C to +160°C, in particular at from

+40°C to +100°C. The reaction can be carried out under atmospheric, elevated or

15  reduced pressure (for example in the range from 0.5 to 5 bar). In general, the reaction

is carried out under atmospheric pressure.

The compounds of the formula (VI) are either commercially available, known to the
person skilled in the art or preparable by customary methods.

20
Compounds of the formula (III) can be prepared from compounds of the
formula (VIII)

S
HZN% (R%),
H‘@ (VIID,

in which R? and n are as defined above,

25

by reaction with a 1,3-dihaloacetone. This preparation method can be illustrated in an

exemplary manner by the formula scheme below:



5 ethers, such as diethyl ether and tetrahydrofuran, esters, such as ethyl
acetate or butyl acetate, hydrocarbons, such as benzene, toluene, xylene,
hexane or cycl ohexane, chlorinated hydr-d®arbons, such as dichl oronet hane,
di chl oroet hane or chl orobenzene, or other solvents, such as
di met hyl f ormam de, acetonitrile, pyridine or dinmethyl sul phoxide. It is
al so possible to use m xtures of the solvents nentioned 10 above. The
preferred solvent is dinmethylformam de. The reaction is generally carried
out in a tenpBehemere range of from-78C to +180C, preferably in the range
of from+20C to +160C, in particular at from +40C to.+100C. The reaction
can be carried out under atnospheric, elevated or 15 feduced pressure (for
exanple in the range fromO0.5 to 5 bar). In general, e reaction is
carried out upg t rospheri®)pressure. The conpounds off"the fornula (V)
are either connercrﬁll il abl &, mngﬂﬂL%%/@he““pEWsonNsﬁg led in teg art
or preparable by cust met hods. 207 Conpounds of the fo tan be
(

(
mul
prepared from conpounds of the formula (MI11) 5 H2N 4 _ ﬁeréiiiéglll), 25
in which R3 and n are as defined above, by reaction with a'l

, 3-di hal oacetone. This preparation nethod can be illustrated in an

exenpl ary manner by the fornula scheme bel ow. -19- Schenme 4(II-A)

5  Here, the compounds of the formula (III-A) can either be prepared and isolated
analogously to the literature [I. Simiti et al., Chem. Ber. 95, 2672-2679 (1962)], or
they can be generated in situ and directly reacted further with a compound of the
formula (II). Preference is given to the in situ generation from 1,3-dichloroacetone
and a compound of the formula (VIII) in dimethylformamide or ethanol. The

10  preparation is generally carried out in a temperature range of from 0°C to +140°C,

preferably in the range of from +20°C to +120°C, in particular at from +80°C to
+100°C.

The compounds of the formula (VIII) are either commercially available, known to

15  the person skilled in the art or preparable by customary methods.

Surprisingly, the compounds according to the invention have an unforeseeable useful
pharmacological activity spectrum and are therefore suitable in particular for the
prophylaxis and/or treatment of disorders.

20
The pharmaceutical activity of the compounds according to the invention can be
explained by their action as selective ligands on adenosine Al and A2b receptors.

Here, they act as dual A1/A2b agonists.

25 In the context of the present invention, “selective ligands on adenosine A1 and A2b
receptors” are adenosine receptor ligands where on the one hand a clear activity can
be observed on A1 and A2b adenosine receptor subtypes and on the other hand no or

a considerably weaker activity (by a factor 10 or higher) can be observed on A2a and



& HNSHNn+CA vsSA -N'~S(RB)n ~(R3 oO/\/ H (IIl-A 5 Here,
the conmpounds of the formula (I11-A) can either be prepared and isol ated
anal ogously to the literature [I. Simti-2t-al., Chem Ber. 95, 2672-2679
(1962)], or they can be generated in situ and directly reacted further with
a conmpound of the formula (I1). Preference is given to the in situ

generation fram jHeRoshhe cOptoRSEItPNR, wABKR, ForCBFRE MEetRdst foe thesdTdtRitG It 1) 1 n

di met hyl f or mam de or ethanol. The 10 preparation is generally carried out in
a tenper at ur eagtipngeefesenderipmadcta the tebmolescrihed ¢ EectionyB-ln t he range of from
+20C to +120C, in particular at from+80C to +100C. The conpounds of the
formula (VIIl) are either coomercially available, known to 15 the person

skill ed in th&h@edémpsunds SPaicaRir@uly(1;ukineroriy combihadsn wilrdiel & hgleYothdrhe
conmpounds according to the invention have an unforeseeabl e useful
phar macol oyi caftivgceampaupds peret fuitablenter athe RrAREB#AF And/qr ttEagfreent nodp xpmeusul ar

f h : 1S : : di - i.cal
activity of L Re Raindini Brkhfif; AF Halbie hoRORRGR, B R R e oy

their action egddehealar Westeing foaddiowizcaaie dixsidess) AlAcang cAimponedzeplitbie forHer e,
they act as dual Al /A2b agonists. 25 In the context of the present
i nvention, "seMaRinptens| 3rg 4R RarElalReHys comparndsnter Apa3ting dyperteasion apdéor

adenosine receph oty AR MR REGRNUR Bl bBBEr AAfLidn GhER0nidE! kitidits CRPE

10 inhibitors, AT1 antagonists and nitrates.

In the context of the present invention, cardiovascular disorders are to be understood
as meaning, in particular, for example the following disorders besides hypertension:
coronary restenosis, such as, for example, restenosis after balloon dilation of
15  peripheral blood vessels, tachycardia, arrhythmias, peripheral vascular disorders and
cardiovascular disorders, stable and unstable angina pectoris, atrial and ventricular

fibrillation and myocardial insufficiency.

The compounds of the formula (I) are furthermore also particularly suitable, for
20  example, for reducing the size of myocardial area affected by an infarct and for the

prophylaxis of secondary infarcts.

Furthermore, the compounds of the formula (I) are particularly suitable, for example,
for the prophylaxis and/or treatment of thromboembolic disorders and ischaemias,

25  such as myocardial infarction, stroke and transitory ischaemic attacks.

Further areas of indication for which the compounds of the formula (I) are
particularly suitable are, for example, the prophylaxis and/or treatment of disorders
of the urogenital region, such as, for example, irritable bladder, erectile dysfunction
30 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 the central nervous system, such as,

for example, conditions after cerebral infarction, Alzheimer’s disease, furthermore



be observed on Al and A2b adenosi ne receptor subtypes and on the other hand
no or a considerably weaker activity (by a factor 10 or higher) can be
observed on Ala and -20- A3 adenosi ne recéptor subtypes, where, for the test
met hods for the selectivity of action, reference is nade to the tests
described in Section B-1. The conpounds of the formula (1), alone or in
conbi nati on Wiid 0@ RuRdefieRitiQt MBfords, 284 el £:0BP Pdid candd CandUhdiRB) @nd Or the
prophyl axi s and/or treatmnment of various disorders, i.e. in particular, for
exanpl e, hypevameitisg essoeiagd otiiesangkrdherdries of the cardi ovascul ar system
(cardi ovascul ar di sorders). Active conmpounds suitable for conbinations are
in particular active conpounds for treating hypertension and/or coronary
heart di seases, fushien pasichRt ar @€kigdRaticiRligi B &AMPEYNHE L FopldilaNietan@er ACE
10 inhibitors, ATl antagonists and nitrates. In the context of the present

i nvention, cafefitmed disrdeas sbihgaespiratasy trgcth sudhnse fagtezaapleagstidanthaenici n

ntion. c: Sbifgereiiie . i
Cor onary 1 est SRaSHE Hufinofy cRphRDE AERICALS, MRl AU RERLAIEAAND) ot on

of 15 peri phedndlpubhoggy Hesghsiont achycardi a, arrhythm as, peripheral
vascul ar di sorders and cardi ovascul ar di sorders, stable and unstabl e angi na
pectoris, atrial and ventricular fibrillation and myocardi al insufficiency.

The. compoundsrigfing be &iBthas ¢ the Bfud 1} BENTRERICHP AP RAFUIBY Ll 201 .

for 20 exanple, for re e size area affecte

infarct ardd ffor thehrophplaxidatdéotiteeatmhers @€ diabletey in pirsicaltsdiabated heltibosg ef the he

conpounds of the formula (1) ar articylarly suitable, for exanple, for

t he prophyl ax‘?’%taaﬂtﬁstyfldliof@aqnﬁé’rﬁyg@l B boenbol i ¢ di sorders and i schaeni as,

25 such as nyocardial infarction, stroke and transitory ischaem c attacks.

Further areas of indication for which the conpounds of the formula (1) are
The present invention also relates to the use of the compounds of the formula (I) for

preparing medicaments for the prophylaxis and/or treatment of the clinical pictures

15 mentioned above.

The present invention furthermore relates to a method for the prophylaxis and/or
treatment of the clinical pictures mentioned above using the compounds of the
formula (I).

20
The subject-matter of the present invention furthermore includes medicaments
comprising at least one compound according to the invention, usually together with
one or more inert, nontoxic, pharmaceutically suitable auxiliaries, and their use for

the purposes mentioned above.

25
The compounds according to the invention can act systemically and/or locally. For
this purpose, they can be administered in a suitable way, such as, for example, by the
oral, parenteral, pulmonary, nasal, sublingual, lingual, buccal, rectal, dermal,
transdermal, conjunctival or otic route, or as implant or stent.

30

For these administration routes, it is possible to administer the compounds according

to the invention in suitable administration forms.



particularly suitable are, for exanple, the prophylaxis and/or treatnent of
di sorders of the urogenital region, such as, for exanple, irritable

bl adder, erectile dysfunction 30 and femrd2e sexual dysfunction, and
additionally al so the prophylaxis and/or treatnent of inflanmmtory

di sorders, such as, for exanple, asthma and inflammabl e dermatoses, of
neuroi nfl am@ﬁfa&ﬁledf& ofdlanRiMbtrdtidf afEMhiRlstragby %s%ﬁé@%ﬂ@é&c&s&%ed ihor
exanpl e, conditions after cerebral infarction, Al zheiner's disease,
furthernore -thgprigt et aod dnbwdhleg@nmtmds wecoddlsgn@éreslnvqmwwlapldbsar@f/omai n,

cancer and nausgg gn% t|n assoqhated mn% canc Gf?%f s A further
particul ar arB8%%f HPCéY TIPTER 1B RRROEYS RECH 18§h ANVEREP N
treatnent of gisanideraadet antbephdsindak Missolveddbrm Séeh RS forf @{an@%@m%lens
asthma, chronic bronchitis, ﬁgulnnnary enphysens, bronchlectases cystic

fibrosis (micenreediend egatedy 1qtﬁo||fmmrgplmqbéqts proyided. with ﬁaﬂeny cogtings or
conpounds of th for sea(}]lgy)lut%r ﬁégifahga t' M H;%r rgllr%(())lu%&‘é ar?cpw ich ntrof(%r’rpI &

10 for the prop y%am S et'es, di"dbet es

mel litus, of fehase roft afeolcbﬁlﬁsmﬁtﬂr@a@fdmgd t@ftheyﬁivbmcdgermaas u}hﬁahp& @usrt
I nvention also relates to the use of the conpounds the formula (1) for
preparing nedqlft?aﬁ@ﬁ%es i dhe oRd VBN O a";lm/%f%fﬁoﬁlm/b@p%lﬁ%t%f capgeles | (95i cal

t t
et hod for thaCO e WO (HIPEERERL, | EELIAR WULDCEIRIES] Beflss (o
ment i onedl (aboy®@wvdess, rghuldiensc apensivds, aztosolyeor sbmtmnld.a (1). 20 The

subject-matter of the present invention furthernore includes nedi canents
conprising at | east one conpound according to the invention, usually

together W tNpyrenteral administration can take place with avoidance of an absorption step (for

example intravenously, intraarterially, intracardially, intraspinally or intralumbally)
or with inclusion of absorption (for example intramuscularly, subcutaneously,
15  intracutaneously, percutaneously or intraperitonealy). Administration forms suitable
for parenteral administration are, inter alia, preparations for injection and infusion in

the form of solutions, suspensions, emulsions, lyophilizates or sterile powders.

Examples suitable for other administration routes are pharmaceutical forms for
20  inhalation (inter alia powder inhalers, nebulizers), nasal drops/solutions/
sprays; tablets to be administered lingually, sublingually or buccally, films/wafers or
capsules, suppositories, preparations for the eyes or ears, vaginal capsules, aqueous
suspensions (lotions, shaking mixtures), lipophilic suspensions, ointments, creams,
transdermal therapeutic systems, (e.g. patches), milk, pastes, foams, dusting powders,

25  implants or stents.

Preference is given to oral or parenteral administration, in particular oral

administration.

30 The compounds according to the invention can be converted into the stated
administration forms. This can take place in a manner known per se by mixing with
inert, nontoxic, pharmaceutically suitable auxiliaries. These auxiliaries include,

inter alia, carriers (for example microcrystalline cellulose, lactose, mannitol),



one or nore inert, nontoxic, pharmaceutically suitable auxiliaries, and

their use for the purposes nentioned above. 25 The conpounds according to
the invention can act system cally and/or23l-ocally. For this purpose, they
can be adm nistered in a suitable way, such as, for exanple, by the oral,
parenteral, pulnnonary, nasal, sublingual, |ingual, buccal, rectal, dermal,

transdermal , &MEnUNGH ¥RAmBIE IR{uiicF pbBethS1enel gl 7o 14) TBInaRIfied add Ai¥persdits for
these adm nistration routes, it iS posSible to adm nister the conpounds
accordi ng towethagiagenist (fon expmplei seditm dettecyli sulphate.onolyexyserbitap2oled@gl,t abl e

for oral admpnistration are admnistration for whi ¢ r k. as,.descrihbed in
the prior ar tblg%%s 3% i \e/’%ar%lpﬁ & OE%VWM$}Id§Eg)OrS§Hﬁ‘§U% oanp hr\é\é%ﬁlrﬁlv ﬁ%ypbens |( 0pr)i dly
and/or in mogiabipts aftRinith), WhiKiliz&@9 s saniple HEBRIAEMES shC 8§, dfon Gextaghpld)e

invention in crystalline and/or am)rEegous and/ or dissolved form such as,
for exanplde, sapibiaarid), colptaotst(éer expmpleoapdnicangrBenS, shel askerrpxiampleaboat s

provided with epteric,coatings or, coatings whose dissolution is delayed or
whi ch are i ns%’ilg%'?%ﬁ(g% \po\ﬂ%li%n%%(gé)rq lrlro?la§l(ﬁ£§a$e\§lps'ease of the compound accordi ng
to the invention), tablets which rapidly deconpose in the oral cavity, or
films/wafers, filns/lyophilizates, capsules (for exanple hard or soft

gel atin capsulneggneral, i dias qoaresddadvapiageais tgradminister opeparenteral admingipdions,

enul si ons, su i r t] h Qi tjcon can
Cake pl ace w ECaTseoomaBEAst @1 Agkcl bRRp BNkl 0FRID S UAEICT
i ntraart el al body weiphtatoaactieat leyfectivet readsi ae dysage onniraladdmbatrhtygn isoftomi t h

i rly, subgutaneousl 15

i ncl usi on of absorption (for exanple intra cul ,
i ntracut aneou&%‘? 094 rte 0Rmgks; Vggﬁ“%l}ﬁta @52&!51{ 6‘?139[‘%%/‘.(&&6‘ "fﬁr%ﬁ’ﬁ’é’tc}ﬂéﬂyf or s
sui tabl e preferably 0.1 to 10 mg/kg, of body weight.

It may nevertheless be necessary, where appropriate, to deviate from the amounts
15  mentioned, depending on the body weight, the administration route, the individual
response to the active compound, the mode of preparation and the time or interval
over which administration takes place. Thus, in some cases it may be sufficient to
make do with less than the aforementioned minimal amount, whereas in other cases
the upper limit mentioned must be exceeded. In the event of administration of larger
20  amounts, it may be advisable to divide these into a plurality of individual doses over

the day.

The invention is illustrated by the working examples below. The invention is not
limited to the examples.

25
The percentage data in the following tests and examples are percentages by weight
unless otherwise indicated; parts are parts by weight. Solvent ratios, dilution ratios

and concentration data of liquid/liquid solutions are in each case based on volume.
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for parenteral adm nistration are, inter alia, preparations for injection
and infusion in the form of solutions, suspensions, emnulsions,

| yophilizates or sterile powders. ExanpiZk- suitable for other

adm ni stration routes are pharmaceutical fornms for 20 inhalation (inter alia
powder inhalers, nebulizers), nasal drops/solutions/ sprays; tablets to be
adm nistered lingually, sublingually or buccally, filns/wafers or capsules,
supposi toriesaA, prepaample@ns for the eyes or ears, vaginal capsules, aqueous
suspensi ons (lotions, shaking m xtures), |ipophilic suspensions, ointnents,
creans, transdermal therapeutic systens, (e.g. patches), mlk, pastes,
foans, dusti ndbboewigtions used: i npl ants or stents. Preference is given to oral
or parenteral admnistration, in particular oral admnistration. 30 The
conpounds according to the invention can be converted into the stated

adm ni strati OE fornms. This ]ggn take place in a manner known per se by m xing
with inert, mdntoxic, phar a&@ﬂ?i cally suitable auxiliaries. These

auxi liaries imglude, interthal-lager dbthat8ESphy Or exanple micro crystalline
cel lul ose, lactose, mannitol), -23- solvents (for exanple liquid

pol yet hyl ene BGlcol s), enul &irdct ehesniggldonizatipar(yaMS3 or  wetting agents (for
exanpl e sodi u decyl sul p@-&ime?@h%%%&?c{ebi tan ol eate), binders (for
exanpl e pol yvi'nyl pyrrolidone), synthetic and natural polynmers (for exanple
al bumi n), stabM$@ers (for éxmepieulphédioxi dants, such as, for exanple, 5
ascorbic aci d)E, colorants (for exanple inorganic pignents, such as, for
exanple, iron Aoxi des) and ¢thyhasetate and/ or odour - naski ng agents. In general,
it has provedgadvant ageous AL St:efr: teral adm nistration
anount s of frg?n about O. 001&1?%%%%}@%18&%@%{13% 3)/ fromabout 0.01 to 0.5
ng/ kg, of 10EBbdy wei ght tdeanhprayéoreidtat(indS)esults. The dosage on oral
adm ni strati opn is from

melting point
sat. saturated
h hour(s)
HPLC high-pressure, high-performance liquid chromatography
conc. concentrated
LC-MS liquid chromatography-coupled mass spectroscopy
LDA lithium diisopropylamide
Lit. literature (reference)
sol. solution
min minute(s)
MS mass spectroscopy
NMR nuclear magnetic resonance spectroscopy
RP-HPLC reverse phase HPLC
RT room temperature
R¢ retention time (in HPLC)
THF tetrahydrofuran
dil. diluted

aq. aqueous



about 0.01 to 100 ng/ kg, preferably about 0.01 to 20 ng/kg, and very
particularly preferably 0.1 to 10 ng/ kg, of body weight. It may
nevert hel ess be necessary, where appropri2ite, to deviate fromthe anounts

15 nentioned, depending on the body weight, the adm nistration route, the

i ndi vidual response to the active conpound, the node of preparation and the
time or interWPLC-aWE@LCOWMKGetRgdR) ni stration takes place. Thus, in sone cases
it my be sufficient to nmake do with | ess than the aforenentioned nininal
anount, whereas in other cases the upper limt nentioned nust be exceeded.
In the event of adm nistration of |arger 20 amounts, it nmay be advisable to
di vide these \idy @ipr@.ity of individual doses over the day. The
invention is iTTustrated by the working exanples below. The invention is not
limted to the exanples. 25 The percentage data in the follow ng tests and

exanpl es are percentages wei gh unl ess ot herw se indicated; parts are
parts by wei gﬁfg?m‘gﬁp\:/gﬁ?wgét PB‘%‘,%“{MGUW olrﬁgp%atCPlé‘émz a%“’@&%em zg;(lg%oﬁgdéft a of

liquid/liquid . .g 4 d V, : = 2 4h- pl es
abbr evi at {ons Tom RIS PLRRE GRRCR0E A BbiEphac b o RED
chemi cal i oni gadiean 61006 M 109NE M3 i eady Bf -or framhieel 00MBO> di. Sretify 0%

sul phoxi de EA ethyl acetate = ) .
B; stop time: 6.0 min; injection volume: 10 pl; diode array detector signal: 214 and

254 nm.

10
Method 2 (LC-MS):

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column:
Phenomenex Synergi 2y Hydro-RP Mercury 20 mm x 4 mm; mobile phase A: 11 of

15 water + 0.5 ml of 50% strength formic acid, mobile phase B: 1 1 of acetonitrile +
0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A — 2.5 min 30% A —
3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5
min 2 ml/min; oven: 50°C; UV detection: 208-400 nm.

20  Method 3 (LC-MS):

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795;
column: Phenomenex Synergi 2u Hydro-RP Mercury 20 mm x 4 mm; mobile
phase A: 1 1 of water + 0.5 ml of 50% strength formic acid, mobile phase B: 11 of
25  acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A — 2.5
min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/min —>

2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 210 nm.



El electron inpact ionization (in MS) ESI electrospray ionization (in M)
MP. nelting point sat. saturated h hour(s) HPLC hi gh-pressure,

hi gh- performance |iquid chromat ography -&6nc. concentrated LC-MS liquid
chr omat ogr aphy- coupl ed nass spectroscopy

LDA lithiumdiisopropylamde Lit.

literature (reference) sol. solution mn mnute(s) M nass spectroscopy
NMR nucl ear nmgmed 4 @ g-gSenance spectroscopy RP-HPLC reverse phase HPLC RT

roomtenperature Rr retention tinme (in HPLC) THE tetrahydrofuran dil.

diluted agq. aqueous -25- HPLGC- and LC-MS net hods: Method 1 (HPLC): 5

mm flow rate: ﬁg&uﬁ ?r%ktgﬂ;ed 1@%?#1{3&5 hﬂgoHKE@ M?[IPu o f‘fgﬁ ;H%E!Q&%%ng’s,%‘&

acetoni tril e; DAD; column: Phenomenex Synergi 2 Hydro-RP Mercury 20 mm x 4 mm; mobile

| nstrunment :

5

10

15

20

25

30

phase A: 11 of water + 0.5 ml of 50% strength formic acid, mobile phase B: 1 1 of
acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A — 2.5
min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/min —
2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 210 nm.

Method 5 (LC-MS):

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795;
column: Merck Chromolith SpeedROD RP-18e 100 mm x 4.6 mm; mobile phase A:
water + 500 pl of 50% strength formic acid/l, mobile phase B: acetonitrile + 500 pl
of 50% strength formic acid/l; gradient: 0.0 min 10% B — 7.0 min 95% B — 9.0 min
95% B; oven: 35°C; flow rate: 0.0 min 1.0 ml/min — 7.0 min 2.0 ml/min — 9.0 min

2.0 ml/min; UV detection: 210 nm.

Method 6 (HPLC):

Instrument: HP 1100 with DAD detection; column: Kromasil RP-18, 60 mm x 2 mm,
3.5 pum; mobile phase A: 5 ml of HClO4/1 of water, mobile phase B: acetonitrile;
gradient: 0 min 2% B — 0.5 min 2% B — 4.5 min 90% B — 9 min 90% B; flow
rate: 0.75 ml/min; oven: 30°C; UV detection: 210 nm.

Method 7 (HPLC):

Instrument: HP 1100 with DAD detection; column: Kromasil RP-18, 60 mm x 2 mm,
3.5 um; mobile phase A: 5 ml of HCIO4/1 of water, mobile phase B: acetonitrile;
gradient: 0 min 2% B — 0.5 min 2% B — 4.5 min 90% B — 6.5 min 90% B; flow
rate: 0.75 ml/min; oven: 30°C; UV detection: 210 nm.

150



gradient: -* 0.6 mn 10%B -* 3.8 mn 100%B 5.0 mn 100%B -+ 5.5 mn 10%
B; stop tinme: 6.0 mn; injection volune: 10 |; diode array detector signal:
214 and 254 nm 10 Method 2 (LC-MS): | R&7runent: M cromass Quattro LCZ with
HPLC Agilent Series 1100; columm: Phenonenex Synergi 2 Hydro-RP Mercury 20

mm x 4 mm nobile phaseA Il I of 15 water + 0.5 m of 50% strength formc
acid, nobile '-Ltreble + 0.5 n1 of 50% strength formc
acid; gradie 30% A - 3.0 min 5% A -+ 4.5 mn

5% A, flowrate: 0.0 mn 1 rri/mn -* 2.5mMn/3.0 mMn/4.5 mn 2 m/mn;

oven: 50C, UV_detection: 208-400 nm 20 Method 3 (LC-MS): MS instrunent
type: Mcromagml-léPLCinstrunent type: Waters Alliance 2795; colum:
Phenonmenex Synergi 2 Hydro-RP Mercury 20 mmx 4 mm nobile phase A 1 1 of
water + 0.5 m of 50% strength form c acid, nobile phase B: 11 of 25

acet oni trisl e 4[(Q,25Dimhethfl- 5DUicxbtaargyNmethoryloe@aidthydy adi ent: 0.0 min 90% A
-+ 2.5 mn 30%A -* 3.0 mMin 5%A -+ 4.5 mn 5%A, flowrate: 0.0 mn 1
Mm/mn-, 2.5mMn/3.0 mMmn/4.5 mn 2 mM/mn; oven: 50C, WV detection: 210
nm -26- Method 4 (LC-MS): Ms instru t type: Mcromass ZQ HPLC instrunent
type: HP 1100 Series; W DAD, col u@i: n Synergi 2 Hydro-RP Mercury
20 mMmx 4 mm nobile 5 phase A1 1 of tey\+ 0.5 m of 50% strength

formc acid, nobile phase B. 1 1 RGEt 0 'cDr|IC‘é‘|3+ 0.5 mM of 50% strength
b 2.5 mn 30%A -, 3.0 mn5%A -,

formc acid; gradient: 0.0 mn 90
4.5 mn 5%A;, flowrate: 0.0 mn n -*

39.3 g (150 mmol) of triphenylphosphine are added to a solution of 13.2 g
10 (100 mmol) of 1,2-O-isopropylideneglycerol in 250 ml of dry THF, and the mixture
is stirred at RT for 30 min. The mixture is cooled to about 0°C, and 12.2 g
(100 mmol) of 4-hydroxybenzaldehyde and 31.9 g (150 mmol) of diisopropyl
azodicarboxylate (DIAD) are added. The yellow reaction solution is stirred at RT for
16 h. The mixture is then concentrated using a rotary evaporator, and the residue is
15  added to 150 ml of sat. sodium bicarbonate solution. The mixture is extracted with
ethyl acetate (three times, 150 ml each), and the combined organic phases are dried
over sodium sulphate. After removal of the solvent on a rotary evaporator, the crude
product is purified chromatographically on silica gel 60 (mobile phase gradient
cyclohexane — cyclohexane/ethyl acetate 2:1).
20
Yield: 5.03 g (21% of theory)

LC-MS (Method 3): R, = 1.86 min; MS (ESIpos): m/z = 237 [M+H]".

25 Example 2A

{4-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methoxy]benzylidene }malononitrile



2.5mn/3.0 mn/4.5 mn 2 mM/mn; oven: 50C, UV detection: 210 nm 10 Mt hod
5 (LCGMS): Ms instrunent type: Mcromass ZQ HPLC instrunent type: Waters
Al liance 2795; colum: Merck Chronolith 2Z80eedROD RP-18e 100 nm x 4.6 nm
nobi | e phase A- water + 500 | of 50% strength formc acid/ 1, nobile phase
B: acetonitrile + 500 | 15 of 50% strength form'c acid/1l; gradient: 0.0 mn
10% B -* 7.0 min 95%B -* 9.0 mn 95% %SC flowrate: 0.0 min 1.0
Mm/mn-, 7270mMn2.0mM/mn-49.0@Mmn EZD WV detection: 210 rim
Met hod 6 (HPLC 20 Instrunment: HP 11D0 wifth detection; colum: Kronasil
RP-18, 60 mmx 2 mm 3.5 m nobi | & Phase RO 5 s of HCLO4 1 of water,
nobi | e phase B: acetonitrile; grad : 0mn 2%B -4 0.5mMn 2%B - 4 4.5
mn 90% B -* 9 mn 90%B; flow ra .75 m /mn; oven: 30C, UV detection:
210 nm 25 Method 7 (HPLC ): Instrunent: HP 1100 with DAD detection; colum:
Kromasil RP-18,60 mmx 2 mm 3.5 m (Qobidyg phase A- 5 m of HCLO4/ 1 of

wat er, nobile phase B: acetonitrile; 30 gradient: 0 min 2%B -* 0.5 mn 2%
B-* 4.5 mn 90%B -* 6.5 nin 90% B; fliow rate: 0.75 m/mn; oven: 30C WV
detection: 210 nm -27- Starting mater FY's and i nternedi at es: Example 1A 5
4-1(2, 2- D net hyl - 1, 3-di oxol an- 4-yl ) met hoxy] benzal dehyde 00 CHs

0.13 g (1.98 mmol) of malononitrile, 0.45 g (1.90 mmol) of the compound from
Example 1A and 5.7 pl (0.06 mmol) of piperidine are dissolved in ethanol, and the
5  mixture is heated under reflux for 3.5 h. The reaction solution is concentrated and the
residue is purified chromatographically on silica gel 60 (mobile phase gradient

cyclohexane — cyclohexane/ethyl acetate 2:1).

Yield: 0.43 g (79% of theory)

10
'H-NMR (400 MHz, CDCL): & = 7.91 (d, 2H), 7.65 (s, 1H), 7.03 (d, 2H), 4.51 (m,
1H) 4.19 (dd, 1H), 4.14 (dd, 1H), 4.06 (dd, 1H), 3.91 (dd, 1H), 1.46 (s, 3H), 1.41 (s,
3H).

15 MS (DCL NH3): m/z = 302 [M+NH,]".

Example 3A

2-Amino-4- {4-[(2,2-dimethyl-1,3-dioxolan-4-yl)methoxy]phenyl } -6-
20  mercaptopyridine-3,5-dicarbonitrile



O CH3 0 H39.3 g (150 nmol) of triphenyl phosphine are added to a sol ution
of 13.2 g 10 (100 mmol) of 1,2-0isopropylideneglycerol in 250 m of dry
THF, and the mixture is stirred at RT f-@°-30 min. The mixture is cooled to
about 0C, and 12.2 g (100 nmol) of 4-hydroxybenzal dehyde and 31.9 g (150
mmol ) of diisopropyl azodicarboxylate (DI AD) are added. The yellow reaction

solution is spysred. 511 nﬁﬂ'o ?]Q)ff thd @ofpodie fridhX EMirBpleS2 4, h@ B8 @(Biﬁﬁfrr[rﬁél?%flls' ng
a rotary evaporator, e residue is 15 added to 150 of sat. sodium

bi car bonat e s@{au@ﬁhmcetméierﬁnﬂlt%?rgeg (3 7@ spels pbd- mﬁthﬂmomhvyme a@edlaioéve@tlhr ee
times, 150 m th d re, d r odlum
sul phat o Aft b 1 psyBRct, i dEOEBIABE: SR AR AR B o b b eaoRbE i
product is pufeaéticnd selafienras Qﬁﬁe@m@al héin%)m s(bthﬂycavagﬁkat&o dndOidic &smlnasle

gradi ent cycl ohexane - cycl ghexane/ eth acetate 2:1). 20 Yield: 5.03 g (21
% of theory) ¢thwomsiographeh@nayilicgygel69. Memrﬁmo ? Qyw&éuctsmobilezglras?mru +.
25 Exanpl e 2A

{4-[ (2, 2- Di mePRYIERY OB ah-FVRFHBERERY PELRS Y T dhe prodush ERFIeMS B°. 2.
00, X T8 O e @Ml plackntibe Oy bl o foh OOAURkHafi) A0 T8 90
mmol ) of the conmpound ffom anpl e 1A and mol ) of “pi peridi ne
ar e di ssol vedfollowed foanfode, pifobatibre via preparative HPLC (column YMC GEL ODS-AQ

S-5/ 15 pm; mobile phase gradient: acetonitrile/water 10:90 — 95:5).

10
Yield: 88 mg (15% of theory)
"H-NMR (400 MHz, DMSO-dq): & = 12.96 (br. s, 1H), 7.90 (br. s, 2H), 7.46 (d, 2H),
7.12 (d, 2H), 4.44 (m, 1H), 4.18-4.02 (m, 3H), 3.79 (m, 1H), 1.37 (s, 3H), 1.32 (s,
15 3H).
LC-MS (Method 3): R = 1.76 min; MS (ESIpos): m/z = 383 [M+H]".
Example 4A
20

4-[(4-{[(6-Amino-3,5-dicyano-4-{4-[(2,2-dimethyl-1,3-dioxolan-4-
yl)methoxy]phenyl } pyridin-2-yl)thioJmethyl }-1,3-thiazol-2-yl)amino]benzoic acid

H3C><OJ/\O
H,C 0



5 mxture is heated under reflux for 3.5 h. The reaction solution is
concentrated and the residue is purified chromatographically on silica gel
60 (nobile phase gradi ent cycl ohexane ->3&ycl ohexane/ ethyl acetate 2:1).
Yield: 0.43 g (79% of theory) 10 'H NWR (400 MHz, CDC13): S = 7.91 (d, 2H),
7.65 (s, 1H, 7.03 (d, 2H, 4.51 (m 1H) 4.19 (dd, 1H), 4.14 (dd, 1H), 4.06

(dd, 1H), 3.9171dfg @D motP of U-cadbdxyphedhlthichrea 3Hd -111SmYRAECmbliDr N z
= 302 [ MtNH4] + Exanpl e 3A 2- Ami no- 4-
{4-[(2, 2- di nel Bydichloacktoncodradisgolyed met mlmf/ppﬂ“g rapd the regetiop@olution is stirred

t i di nex3,5;di bonjtrile.0 ]Gl NC CN. HzN.N SH
o b a5 g (1t AP Cart et elinea 10 B (060 mmaoty aF ebF e R
of cyanot hi oggghglei T 238 9. B8 (9.803mARNBPsIdigh Wicdybddayd BRr adel] Ael alee

dissolved in 15 nl of ethanol, and the m xture is stirred under reflux for
6 h. After5 coolixthts is stimed atdhk fararfugberulitilo T he seastiore enxtpen is guiBeddirestlydyar y

evaporator, apd,Lig, [ eahiueyl g2 ShLRTRIAMLAPORA. Ghisidea 98 560, 5 Afer

renoval of by*p 3dudt s (mobite p cyc exane =
cycl ohexane/ etoylle pEak atRlidhtlacetohliBlepiAURY90 LAags:5pns are

Yield: 134 mg (36% of theory)

10
'H-NMR (400 MHz, CDCl3): & = 12.5 (m, 1H), 10.6 (s, 1H), 8.07 (br. s, 2H), 7.86
(d, 2H), 7.67 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 7.07 (s, 1H), 4.50 (s, 2H), 4.44 (m,
1H), 4.16-4.03 (m, 3H), 3.78 (dd, 1H), 1.37 (s, 3H), 1.31 (s, 3H).

15 LC-MS (Method 4): Ry = 2.51 min; MS (ESIpos): m/z = 615 [M+H]".

Example SA

2-Amino-4-{4-[(2,2-dimethyl-1,3-dioxolan-4-yl)methoxy]phenyl } -6-[({2-[ (4-
20  fluorophenyl)amino]-1,3-thiazol-4-yl}methyl)thio]pyridine-3,5-dicarbonitrile

H3C><Oj/\O
H,C o

102 mg (0.6 mmol) of 4-fluorophenylthiourea and 73.6 mg (0.58 mmol) of

1,3-dichloroacetone are dissolved in 2.5 ml of ethanol, and the mixture is stirred



eluted (nobile phase gradient ethyl acetate -, ethyl acetate/nethanol 20:1).
This is followed by fine purification via preparative HPLC (colum: YMC CGEL
ODS-AQ S-5/ 15 m nobile phase gradient3]l -acetonitrile/water 10:90 -3
95:5). 10 Yield: 88 ng (15% of theory) '"H NVR (400 MHz, DMSO-d6): S = 12.96
(br. s, 1H), 7.90 (br. s, 2H), 7.46 (d, 2H), 7.12 (d, 2H), 4.44 (m 1H),

4.18-4.02 (Mundedh reffix/Br @M mIThe InXfurkSs aBblved %o 3801(a‘hd coﬂaéer@rHied f\@
(Method 3): Rt = 1.76 min;, M5 (ESlpos): mz = 383 nmpl e 4A 20

4-[(4- { [ (6-mifryevaosatel djamesidue 1{s4a1{e(121pznd| mlw F tsSSdngi@)Hanmal) of

yl ) met hoxy] ph | t I Q] benzoi c
/1) et o] PG LB S LU gy Fhgelodin o plonnze

4- car boxyphenyddedi zadrtga radvtioﬂ,lsbldmn(@ Sifredr®| RT obr alfudhéed chhoThaceicpos are
dissolved in 3 nl of DMF, and the reaction solution is stirred at 100C for

60 min. AfX erme@@ﬂeulﬁ@unﬁs@ dﬁrﬁct@obwrwt)veoﬂ%ﬁedww@mhy mwmaé%ﬂe 3A

and 151 ng (1 |umb onat ar e ure is

stirred at gor a fégquh O&fﬁ PRES &t Eﬁ?t ﬁreﬂ,ellv%aq rulh |Eﬁ dﬁ’ect |y

by preparative HPLC chronat ogr aphy (coI um: YMC GEL oDSs- AQ S5/ 15 gm
Yield: 62 mg (26% of theory)

10 'H-NMR (400 MHz, DMSO-dg): & = 10.24 (s, 1H), 8.08 (br. s, 2H), 7.62 (dd, 2H),
7.47 (d, 2H), 7.13 (m, 4H), 6.97 (s, 1H), 4.49-4.39 (m, 3H), 4.10 (m, 3H), 3.78 (dd,
1H), 1.36 (s, 3H), 1.31 (s, 3H).

LC-MS (Method 2): R, = 2.51 min; MS (ESIpos): m/z = 589 [M+H]".
15
The examples listed in Table 1 are prepared from the corresponding starting

materials, analogously to Example SA:



nobi | e phase gradient: acetonitrile/water 10:90 -> 95:5). Yield: 134 ng (36%
of theory) 10 'H NWR (400 MHz, CDC13): S = 12.5 (m 1H), 10.6 (s, 1H), 8.07
(br. s, 2H), 7.86 (d, 2H), 7.67 (d, 2H)532-49 (d, 2H), 7.12 (d, 2H), 7.07
(s, 1H), 4.50 (s, 2H), 4.44 (m 1H), 4.16-4.03 (m 3H), 3.78 (dd, 1H), 1.37
(s, 3H), 1.31 (s, 3H. 15 LC-M5 (Method 4): R = 2.51 mn; M5 (ESIpos): mz
= 615 [ M+tH] ' . Tabl¢anpl e 5A 2- Ami no- 4-

{4-[(2, 2-di me

t hyl -

1, 3-di oxol an- 4-yl ) net hoxy] phenyl
quorophenyI)anlno] 1, 3-t hi azol -

}-6-[({2-[(4- 20

4 yI}rrethyI)thi o] pyridi ne-3,5-dicarbonitrile

H3(". 0) OH3 g INCCN nLl' SHF 102 g £0- ot of
4-f 1 uor opheny }8¥ea and 73 t{ ﬁﬂ“fo 58 Mo M? 1, %&Mhl or%'ﬁ@etone are
di ssolved in R.5yg1 of et hanol, and the mxtur@gl;; StRY [nff] -3%% epder refl ux
for 60 mn. The mxtyre is allowed to cool and concentrated using a rotary
evapor at or . The residue is taken up in 1.5 m M +HDVF (Mes®diy theory)mol ) of
t he conpound Exanpte o nmd— 10ty (12 nmt)——of chi UTT—bf?T‘b' onate are
added and the g%tl an SM{[?I/(K){FPIS stirred a I§Pl7for %f%?’g%)t her "I6 h. The
reaction 5 m xture i S H]DCUI‘D rectly by pfeparat|ve HPLC [chronmatjography
(colum: YMC | GEL OD$- AQ S-5 m nobi | e phase gradient:
acetonitrile/pwater 10:90 -+ 95N%). Yield: 62 ng (26% of theory)
NC CN
HNT N s/\(\s
N=
\<NH
o
F
TA HC O o 605 2.96 (4) 53
chf:
Y0
NC N CN
NN S/Y\S
NH
cl
8A HC O o 601 2.80 (4) 40
NC N CN
s
HN" N7 s g
/\N/:'\<
NH
O—CH,




10 ' H NVR (400 MHz, DVBSO- d6):

2H), 7.47 (d
3H), 3.78 (dd
mn; M5 (ESIp

S =10.24 (s, 1H),
, 2H), 7.13 (m 4H), 6.97 (s, 1H),
, 1H), 1.36 (s, 3H), 1.31 {33-3H).
0s): mz = 589 [ M+H] +.

8.08 (br.
4.49-4.39 (m 3H),
LC- M5 (Method 2):
15 The exanples listed in Table 1 are

S,

2H),

7.62 (dd,

4.10 (m

Rt 2.51

prepared fromthe corresponding starting materials, analogously to Exanple

5A: -32- Tabl
[ MtFH] + ( Met ho

T~-={"/S N\
S55S N
5

EEAatpRIP! € StrugiiacardS LC M5 Vi eyig LCAS )| Rejeldn 1] (% of
d) theorny) 6A H>e0~0 607 2.62 (B) 39 H3CG ONC CNN H2N N S
NHNo.O-F F 7A H3C C Y 0 605 2. 96(ES) B3R:[mgal O NC CN H2N N
[M+H]" | (Method) | theory)
9A HC O o 596 2.74 (4) 38
HGC><O_7/\
NC SN CN
2
H,N" “N” s Z Ns
/\N(=\<
NH
NC
10A HC O 585 2.89 (4) 46
Hac><o_j/\o

Example 11A

(S)-4-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methoxy]benzaldehyde

O/\L\\\O><CH3
0 CH,



NH O Cd 8A H3C 0~0 601 2.80 (4) 40 H3C O NCn CN HzN N SDT -- N{ NH O
O CH 33 Exanple Structure M5 LC-MS Yield No. (ESI) Rv [mn] (% of [M+HL+
(Method) theory) 9A HSC C 0 596 2.74 (4)3438 H3C ONC CNN HZN NS T~ 'S
N~< NH O NC 10A H C 0 585 2.89 (4) 46 HCO

1.79 g (14.6 mmol) of p-hydroxybenzaldehyde are dissolved in absolute DMF

(10 ml), and 14.2 g (102.5 mmol) of potassium carbonate and 3.3 g (22.0 mmol) of

(R)-(+)-4-chloromethyl-2,2-dimethyl-1,3-dioxolane are added. The mixture is heated

at 150°C for 24 h. The mixture is then concentrated using a rotary evaporator, and

5  the residue is partitioned between dichloromethane and water. The combined organic

phases are extracted with dichloromethane (three times, 20 ml each), washed with

sat. sodium chloride solution and dried over magnesium sulphate. After removal of

the solvent on a rotary evaporator, the crude product is purified chromatographically

on silica gel 60 (mobile phase: cyclohexane/ethyl acetate 5:1).

10
Yield: 2.12 g (61% of theory)

LC-MS (Method 2): R; = 1.97 min; MS (ESIpos): m/z = 237 [M+H]".

15 Example 12A

(8)-2-Amino-4-{4-[(2,2-dimethyl-1,3-dioxolan-4-yl)methox y]phenyl } -

6-mercaptopyridine-3,5-dicarbonitrile
e CH,
O K %

NC CN

=
NS
HNT N7 sH

20

1.52 g (6.43 mmol) of the compound from Example 11A, 1.29 g (12.9 mmol) of
cyanothioacetamide and 1.3 g (12.9 mmol) of 4-methylmorpholine are dissolved in
15 ml of ethanol, and the mixture is stirred under reflux for 3 h. The mixture is then
25 stired at RT for 18 h. The reaction solution is concentrated using a rotary
evaporator, and the residue is chromatographed on silica gel 60 (mobile phase:

dichloromethane/ethanol 10:1).



NCCNN HZNNS S _ Ne{ NH 0 CH3 Exanple 11A

(S)-4-[(2, 2-Di net hyl -1, 3-di oxol an-4-yl ) net hoxy] benzal dehyde 5 CH3 O X CH3
O H-34- 1.79 g (14.6 rrm)l) of p-hydroxy#énzal dehyde are di ssolved in
absolute DMF (10 m), and 14.2 g (102.5 mml ) of potassium carbonate and
3.3 g (22.0 mol) of (R)-(+)-4-chloronethyl-2,2-dinethyl-I,3-di oxol ane are
added. The m xture is heated at 150C for 24 h. The m xture is then
concentrated using a rotary evaporator, and 5 the residue is partitioned
bet ween di chl Brebdret Geg 43401 df theomy) . The conbi ned organi ¢ phases are
extracted wth dichloronethane (three tinmes, 20 ml each), washed with sat.
sodi um chl ori de solution and dried over nagnesium sul phate. After renoval of
the sol vent opcavikQhRinbdeYaRCE @t79rmmt1bs(@ KUAR): /R RS | W}W};rl fied

chromat ographically on silica gel 60 (nnblle phase: cycl ohexane/ et hyl
acetate 5:31). 10

Example 13A

(8)-2-Amino-4-{4-[(2,2-dimethyl-1,3-dioxolan-4-yl)methoxy]phenyl }-6-[({2-[(4-
fluorophenyl)amino]-1,3-thiazol-4-yl }methyl)thio]pyridine-3,5-dicarbonitrile

10
H,C o
NC CN
N
=
HNT N s/\(\s
N='-<
N—<: >——F
H
The synthesis is carried out analogously to Example SA using the enantiomerically
pure starting material from Example 12A.
15

Yield: 47% of theory

LC-MS (Method 3): R; = 2.58 min; MS (ESIpos): m/z = 589 [M+H]".

20 The examples listed in Table 2 are prepared from the corresponding starting

materials analogously to Example 5A or 13A or the corresponding enantiomer:



Yield: 2.12 g (61 % of theory) LC- M5 (Method 2):
15 Exanple 12A (S)-2- Am no-4-

mz = 237 [MH ' .

Rt 1.97

{4-[ (2, 2-di met hyl -1, 3-di oxol an- 4-yl ) net hé%y] phenyl ) -

6- mer capt opyri di ne-3

,5-dicarbonitri

mn; M

(ESI pos):

le 0 0 CH3 NCH3 O NCCN 20 H2ZN N SH

1.52 g (6.43 mmol ) of the conpound from Exanple 11A, 1.29 g (12.9 nmol) of
cyanot hi oacetpfgide and 1.3 g (12.9 mmol ) of 4-nethyl norpholine are dissol ved

in 15 nm of efhanol., and the mxture is stirred under reflux for 3
m xture is thdixapipletirred atStRicthoe 18 h. TheM®act L&RMSI|jut Yiehd i g
concentrated |usipg a|rotary evaporator, and t residue, 5 chronat
on silica gell 60 nopil e phase: dichl oronet héﬂspet hghﬁ?mlc: 16)% 0135-
1.06 g (43%qf theory) LG M (Method 3): R |gM+HP [TMbth (ﬁgopg)s):
383 [ M+H] +. Exanple 13A (S)-2- Ami no-4- 1 P i
{4-1(2, 2-di ndt hy#A1, B-Tefi 4-yl ) met hoxy][ph&8y! |} 2-76-(R) {|2- [ §@-
f 1 uor ophenyl )jam no] - Lr8~tyhiazoll- 4-yl
} et hyl ) t hi o]|pyri di ne-3, 5-di c nitrile 10 |[H3C 0) |O
NC CN
HNT N7 s “ Ng
=
\<NH
O
15A HC° o 589 2.60 (3) 36
e
NC X CN
-
HN" N7 s Z Ng
/\N(:\<
NH
F
16A HC O 607 2.64 (3) 52
NC I\ CN
~
HNT N7 s Z Ng
/\N(=\<
NH
O
F

h. The

ogr aphed
Yi el d:
m z



H3C' O NC CN H2N

mz = 589 [ MrH] +.

NS _

Rt

2.58 m

from
n;

H O F The synthesis is carried out anal ogously to
Exanpl e 5A using the enantionerically pure starting materi al
12A. 15 Yield: 47%of theory LC-MS (Met hdd -3):

Exanpl e

M5 (ESI pos):

20 The exanples listed in Table 2 are prepared fromthe
corresponding starting materials anal ogously to Exanple 5A or 13A or the

correspondin bnmer: -3&da@lle 2 Exangl eps r ucr-midv® L
(ESI) Rt [mn] (%of| [MH ' (Method) theory) 14A H30 0~0 589 2.77
H3C' 0 NC CNN I NS Yom N={ NH d-F 15A(ESD (-B: baw] 2. d&% (of)
[M+H]" | (Method) | theory)
17A HC © 605 2.71(3) 33
X T %
o)
NC XN CN
S
HNT N7 s Z g
/\N(‘:<
NH
Cl
18A HC O, 605 2.71 (3) 54
H3C><OJ/\O
NC N CN
o
H,NT N7 s Z Ng
/\N(:\-<
NH
Cl
19A HC O 589 2.76 (2) 61
XY
NC N CN
P
HNT N7 s Z N
/\N(:\—<
NH
g

ield No.
(2) 50
36




H3C0 NCCN HZN NSy -S N-NH O F 16A H3r' 0~0 607 2.64 (3) 52 H3C' 0

NCCNN H2ZNIT NSS N-( NH OF F -37- Exanple Structure M5 LC-MS Yield
No. (ESI) Rt [min] (%of [MH + (Mthod)38t-heory) 17A HCC 0 605 2.71(3) 33
H3C' 0 NCCN H2N N S~ Tom  N+(
Example Structure MS LC-MS Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) | theory)
20A HC 0 o 589 2.60 (3) 18
X
o)
NC AN
~
HNT N7 s ZNg
/\N(:\<
NH
F
21A HC 0 607 2.87 (4) 41
Hac>< J/\o
o
NG~
P
HNT N7 s 2"
/\N(:\<
NH
o
F
22A HC O, o 607 2.83(2) 23
HaCXJ/\
0
NG AN
s
HNT N7 s 2
/\N(=\-<
NH
o
F




NH 0 C
Cl

18A H3C 0 0 605 2.71 (3) 54 H3C0 NC CNN HZN NSY N=_ {
19A "3 Q0" 0~0 589 2.76 (2) 61 H3 O NCCNN H2ZNNS T~ S NKNH 6 F

-38- Exanple Structure MS LC-MS Yield No.39-ESI) Rt [min] (%of [MH'
(Method) theory) 20A H3CO~0 589 2.60 (3) 18 H3C o
Example Structure MS LC-MS Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) | theory)
23A ><J/\ 589 2.58 (3) 80
¢] \JI\/
/\<\<S
N=
NH
F
24A HSCXOZK\O 601 2.88 (4) 67
H,C
o) \/Ik/
NC N CN
H,N N s “ g
=
\<NH
O—CH
25A H3C><o:f\o 585 3.01 (4) 62
H,C
o)
NC_ A ~ON
P
HNT N7 s 2
/\N(:\<
NH
CH,

NH O



NC CNN  HzN |
CNN  HzN |

[mini (% of

NS ~;

[ MF13] + (Met hod) theory)

NS~S N-<NHCFF 22A H30 01..

=S NNH O F 21AH30 0 YO 607 2.87 (4) 41 H3C0 NC

0 607 2.83 (2) 23 H3C NC CN
HBN NS Y-S NHOF F -39- Exanple Stt#tture M5 LC-MS Yield No.

Example Structure MS LC-MS Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) | theory)
26A HC O o 596 2.84 (4) 45
c Xf
0
NC AN
=
HNT N7 s Z Ng
/\N(\Q
NH
NC
27A HaCXCZ,//\O 619 2.79 (4) 68
H,C
o
NC | N
H,N N s g
N==
NH
F O—CH,|
28A 589 2.80 (4) 66

(ESI) R

Example 29A



23A H3C 0 1.,0 589 2.58 (3) 80 H3ICNCCN HZN NS ,- S N(/ \ NH O F 24A
H3C 0 601 2.88 (4) 67 H3C' Q3 NC CNN 11L HzN NS T~ S N~< NH 0-CH3 25A
H3C 0'., 0 585 3.01 (4) 62 H3C NCCNN -MAN | N S Yom N={ NH 0 CH, -40-

2-Amino-4-[4-(2-hydroxyethoxy)phenyl]-6-phenylthiopyridine-3,5-dicarbonitrile

O/\/OH

N CN

C;IL// @
N

HNT N7 s

5 0.765 g (11.6 mmol) of malononitrile, 1.28 g (11.6 mmol) of thiophenol and 2.48 g
(11.6 mmol) of 2-[4-(2-hydroxyethoxy)benzylidene]malononitrile [preparation
according to WO 03/053441, Example 6/Method 2, Step 1] are dissolved in 15 ml of
ethanol, and 0.03 ml of triethylamine is added. The mixture is stirred under reflux for
2 h. After cooling, the reaction mixture is filtered and the residue is washed with

10  ethanol and dried.
Yield: 2.07 g (46% of theory)

'H-NMR (400 MHz, DMSO-d): 8 = 7.76 (br. s, 2H), 7.60 (m, 2H), 7.51 (m, SH),
15 7.12(d, 2H), 4.93 (t, 1H), 4.09 (¢, 2H), 3.75 (m, 2H).

LC-MS (Method 3): R, = 2.02 min; MS (ESIpos): m/z = 389 [M+H]".

Example 30A
20

2-Chloro-4-[4-(2-hydroxyethoxy)phenyl]-6-phenylthiopyridine-3,5-dicarbonitrile



Exanple Structure M5 LC-MS Yield No. (ESI) Rt [mn] (%of [MH+ (Mthod)
theory) 26A H3C 0,.,0 596 2.84 (4) 45 H3C' QA NCCNN HzZNI NS - S -/
N=( NH 0 NC 27A H3C 0 70 619 2.79 (4) 682-H3C' O- NCCNN HzN NS ~ S N+
NH O F OCH3 28A H3C 0,1.0 589 2.80 (4) 66 H3CONC CNN HZN NS S N~

O/\/OH

NC: /; I :CN
Ci N S

2.07 g (5.33 mmol) of the compound from Example 29A are dissolved in 11 ml of
absolute DMF, and 4.30 g (32.0 mmol) of anhydrous copper(II) chloride and 2.71 ml

5 (32.0 mmol) of isoamyl nitrite are added. The mixture is stirred at 40°C for 18 h. The
reaction solution is then concentrated using a rotary evaporator, and the residue is
added to IN hydrochloric acid. The mixture is extracted three times with
dichloromethane, and the combined organic phases are washed with 1N hydrochloric

acid and sodium chloride solution. After drying over magnesium sulphate, the

10 solvent is removed on a rotary evaporator. The crude product is purified

chromatographically on silica gel 60 (mobile phase: dichloromethane/ethanol 20:1).
Yield: 1.29 g (59% of theory)

15 'H-NMR (400 MHz, DMSO-dg): § = 7.60 (m, 7H), 7.20 (d, 2H), 4.12 (t, 2H), 3.76 (t,
2H).

LC-MS (Method 3): R; = 2.38 min; MS (ESIpos): m/z = 408 [M+H]".

20  Example 31A

2-(2-Hydroxyethoxy)amino-4-[4-(2-hydroxyethoxy)phenyl]-6-phenylthiopyridine-

3,5-dicarbonitrile



NH F Exanple 29A -41-
2- Am no- 4-[ 4- ( 2- hydr oxyet hoxy) phenyl ] - 6- phenyl t hi opyri di ne- 3,
5-dicarbonitrile OH NC CN HZN N5 0.76543-(11.6 mmol) of malononitrile,
1.28 g (11.6 mmol ) of thiophenol and 2.48 g (11.6 mmol) of

2- [ 4- (2- hydr oxyet hoxy) benzyl i dene] mal ononitrile [preparation according to
WO 03/053441, Exanple 6/ Method 2, Step 1] are di lved in 15 m of

et hanol, and 0.03 m of triethylamne is ded> The mixture is stirred under
reflux for 2 h. After cooling, the reactijon mxture is filtered and the
residue is washed with 10 ethanol and d Yield: 2.07 g (46% of theory)
"H- NVR (400 MHz, DMSO-d6): S = 7.76 (br, PH), 7.60 (m 2H), 7.51 (m 5H),
15 7.12 (d, 2H), 4.93 (t, 1H), 4.09 (t, 3.75 (m 2H). LG M5 (Method 3):
Rt =2.02 mn; M5 (ESIpos): mz = 389 [ M+tH Exanpl e 30A 20
2-Chloro-4-[4-(2- hydroxyet hoxy)pheny\yd-6 phenyihi opyri di ne- 3, 5-di carbonitri
le -42- 20H NC CN C =

HO
\/\” N S

0.50 g (1.23 mmol) of the compound from Example 30A is dissolved in 1.5 ml of
DMF, and 0.16 ml (2.70 mmol) of 2-hydroxyethylamine is added. The mixture is
S stirred for 20 min, and 2 ml of methanol and 4 ml of water are then added. The

precipitate is filtered off, washed with methanol and dried.

Yield: 0.36 g (68% of theory)

10 'H-NMR (400 MHz, DMSO-de): § = 7.94 (br. s, 1H), 7.55 (m, 7H), 7.13 (d, 2H),
4.93 (t, 1H), 4.49 (t, 1H), 4.09 (t, 2H), 3.75 (m, 2H), 3.09 (m, 2H), 3.00 (m, 2H).

LC-MS (Method 4): R, = 2.33 min; MS (ESIpos): m/z = 433 [M+H]".

15 Example 32A

2-(2-Hydroxyethoxy)amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-

dicarbonitrile



2.07 g (5.33 mol ) of the conpound from Exanpl e 29A are dissolved in 11 m
of absolute DVF, and 4.30 g (32.0 mmol ) of anhydrous copper(Il) chloride
and 2.71 m 5 (32.0 mol) of isoanyl ni-¥i-te are added. The mixture is
stirred at 40C for 18 h. The reaction solution is then concentrated using a
rotary evaporator, and the residue is added to IN hydrochloric acid. The

mxture is exyBagt@d70 Mhke) bf MRScothpdind héih| EXa01PE Banes dddivelian Qompiofed
organi ¢ phases are washed with I N hydrochloric acid and sodi um chl ori de

sol ution. Af teMFdegd Ad9®/@r3mamedstivedisin pHehide istadded dThegnixane is girredrdved on

a rotary evapgoatfr - t rif..ed . ; i on
Sl Poa vel - 0GBl 7 b IR afeh R TDUGP SRR LIV BMFIOHE S U TS QGRBRLE AR OF
(59% of t heor} pidaipitakeNMRIté#AQFMHz, DVMSO-d6): S = 7.60 (m 7H), 7.20 (d,
2H), 4.12 (t, 2H), 3.76 (t, 2H. LC-Ms (Method 3): Rt = 2.38 min; M
(ESIpos): >m z = 408 [ M+H +. 20 Exanple 31A

2- (2- Hydr oxy } AQoA-f.4- hydr oxyet hoxy) phenyl ] - 6- phenyl t hi opyri di ne-
3, 5-di car bonﬁ%ﬁ?ﬁ%wo%éeé HO"~NNSI/ HO0.50 g (1.23 mmol) of the

conpound from Exanple 30A is dissolved in 1.5 mM of DM and 0.16 ml (2.70

and 2 m of MeCRANGHetid ¥ T beT AT OMSLPSRoN M AT M pr eci pitate s

filtered off, washed with nmet hanol and dri ed.

10 Example 33A

2-Amino-6-(benzylthio)-4- {4-[2-(dimethylamino)ethoxy]phenyl} pyridine-3,5-

dicarbonitrile

NC CN

=z
NS
HNT N s/\©

6.31 g (56.2 mmol) of potassium tert-butoxide are added to a solution of 8.39 g

15

(23.4mmol) of 2-amino-6-(benzylthio)-4-(4-hydroxyphenyl)pyridine-3,5-dicarbo-
nitrile [preparation according to WO 01/25210, Example A 383, from 2-amino-4-(4-
20  hydroxyphenyl)-6-mercaptopyridine-3,5-dicarbonitrile and benzyl bromide] in
105.5 ml of ethanol. The mixture is stirred at RT for 1 h, and 4.05 g (28.1 mmol) of
2-dimethylaminoethyl chloride hydrochloride are then added. The mixture is then
stirred at +78°C for 3 h. After cooling, the reaction mixture is filtered and the filtrate
is concentrated using a rotary evaporator. The residue is purified directly by

25  preparative HPLC (column: Merck 210 g RP silica gel Gromsil 120 ODS-4 HR 10



Yield: 0.36 g (68% of theory) 10 '"H NWVR (400 MHz, DMSO-d6): S = 7.94 (br. s,
1H, 7.55 (m 7H), 7.13 (d, 2H), 4.93 (t, 1H), 4.49 (t, 1H), 4.09 (t, 2H),
3.7 (m 2H), 3.09 (m 2H), 3.00 (m 2Hr45-LC-M5 (Method 4): Rt = 2.33 mn;
M5 (ESIpos): nmlz = 433 [MH +. 15 Exanpl e 32A

2- (2- Hydr oxyet hoxy) am no- 4- [ 4- ( 2- hydr oxyet hoxy) phenyl ] - 6- ner capt opyri di ne- 3,
5- dicarbonit gl < SH -4410 I f the
conmpound fromﬁlllrElxg(r)rp e ??R%k@gg% l%ﬁes%' AT nwa%rﬁ 6%1 /OfO%g]cgaaC?fg IIY(ﬁ)ll@p?ia%62§43
mol ) of sodidncaohipiiederadisntaddeh 10Ph S 5 Strhinel (9% Bsts 6rmeid A% BBOLC2P aiin2 h
and then at RT for 12 h. 1N hydrochloric acid (10 m) is then added, and

t he preci pi ta?Q-ﬁl% _?qut@i”b(yo%fB —528/jran dO‘VOBZ@OQ/ (a1 0 16f m/ méwsr y 3 velemeis

(Met hod 3): 21 min; M5 (ESlpos): nliz 357 [ MrH +. 10 Exanpl e 33A
2- Am no- 6- (benzyﬁufl)m 0)-4- {4-[2-(dinethylam no) et hoxy] phenyl } pyri di ne- 3, 5-
dicarbonityile CH O 1~ N ~ CH3

Yield: 3.55 g (35% of theory)
LC-MS (Method 3): R, = 1.57 min; MS (ESIpos): m/z = 430 [M+H]".
10  Example 34A

2-Amino-4-{4-[2-(dimethylamino)ethoxy]phenyl } -6-mercaptopyridine-3,5-

dicarbonitrile
i
/\/N\
0] CH,
NC CN
=
H.N \N SH
15 2

0.97 g (12.41 mmol) of sodium sulphide is added to a solution of 3.56 g (8.28 mmol)
of the compound from Example 33A in 13 ml of dry DMF. The reaction mixture is
stirred at +80°C for 2 h. After cooling to RT, 2 ml of 37% strength hydrochloric acid
20  are added to the reaction mixture, whose temperature rises to 65°C. After addition of
2.6 ml of water, the reaction mixture is cooled back to RT. After addition of a further
5 ml of water, the mixture is washed with 5 ml of ethyl acetate and made alkaline by
addition of 40% strength sodium hydroxide solution. Yellow crystals precipitate, and
these are filtered off with suction, washed with 10 ml of water and 10 ml of diethyl
25  ether and then dried under reduced pressure. The filtrate is concentrated using a

rotary evaporator and stirred with a little water. The resulting crystals are filtered off



NC/ CNHNNS 15/ 6.31 g (56.2 nmol) of potassiumtert-butoxide are
added to a solution of 8.39 g (23.4 mmuol) of

2- ami no- 6- (benzyl t hi 0) - 4- (4- hydr oxyphenyl4ppyri di ne- 3, 5-di carbo- nitrile

[ preparation according to WO 01/ 25210, Exanple A 383, from 2-am no-4-(4 20
hydr oxyphenyl ) - 6- mer capt opyri di ne-3, 5-di carbonitril e and benzyl bromde] in
105.5 m of efliRRGtion] RASKEPKHR 8n lefchSEdst 16AnRSS Watef @hd Hidthyl @fér 4n89rgd (28. 1
mol ) of 2-di et hyl am noet hyl chl ori de hydrochl ori de are 't hen added. The

m xture is theer sdpeqdepfessure+78C for 3 h. After cooling, the reaction
mxture is filtered and the filtrate is concentrated using a rotary
evaporator. The residue is purified directly by 25 preparative HPLC (col um:
Merck 210 g RPiesd:l0i.383 g8bs 6F@eEy) 120 ODS-4 HR 10 -45- m 50 nm x 200 nm
nobi |l e phase A = water + 0.1 % formc acid, nobile phase B = acetonitrile;
gradient: 0 nmin 10%B -+ 5 nin 10%B -3 6 min 90%B -4 22 nin 90%B -4 22

Vield: 355 o OB G EIE SIS st ) 5 M TR BTOLT o Bl Loy
Mz = 430 [ Mgh2 (br. s OHFXABPD(1e28%A.21 (br. s, 2H), 2.64 (s, 6H).

2- Am no- 4- (4-[ 2- (di et hyl am no) et hoxy] phenyl } - 6- nercapt opyri di ne- 3, 5-
dicarbonitrile CH3 N

LC-MS (Method 3): R = 0.83 min; MS (ESIpos): m/z = 340 [M+H]".

10
Example 35A
2-(4-Formylphenoxy)ethyl 4-methylphenylsulphonate
o /\/O\S .0
I
S
CH,

At RT, 12.6 ml (90.3 mmol) of triethylamine and a solution of 13.77 g (72.2 mmol)
of toluene-4-sulphonyl chloride in 200 ml of dichloromethane are successively added
dropwise with stirring to a solution of 100 g (602 mmol) of
20  4-(2-hydroxyethoxy)benzaldehyde in 300 ml of dichloromethane. The reaction
mixture is stirred at RT for 12 h. After addition of 0.15 g (1.2 mmol) of 4-N,N-
dimethylaminopyridine, the mixture is stirred at RT for another 4 h. 250 ml of
saturated aqueous sodium bicarbonate solution are then added, and the mixture is
extracted three times with in each case 100 ml of dichloromethane. The combined
25  organic phases are dried over sodium sulphate. After removal of the solvent on a
rotary evaporator, the crude product is purified chromatographically on silica gel 60

(mobile phase gradient cyclohexane — ethyl acetate).



~CH3 NC CN 15 HZN N SH 0.97 g (12.41 mvol ) of sodium sul phide is added to a
solution of 3.56 g (8.28 mmol) of the conpound from Exanple 33A in 13 m of
dry DMF. The reaction mixture is stirred7at +80C for 2 h. After cooling to
RT, 2 m of 37%strength hydrochloric acid 20 are added to the reaction

m xture, whose tenperature rises to 65C. After addition of 2.6 ml of water,
the reaction yiexd:uns4 saopbatedtgpk to RT. After addition of a further 5 m
of water, the mxture 1s washed wth 5 m of ethyl acetate and nade al kal i ne
by addition of 40% strength sodi um hydroxi de solution. Yellow crystals

i pitate, re fil ed, Qf i th >t AN, hed with 10 m of
\R/;'?glrp:ang (130 ﬁ?ﬂgf(k%%z({%h@lrﬁ‘zghéﬁﬁéﬁ %@ﬁsﬁoﬁydﬁ)ﬁlg—déﬁm%ﬁfégucgd pressure.o

The filtrate is concentrated using a rotary evaporator and stirred with a
little water. The resulting crystals are filtered off -46- with suction,
washed wi tth i Bxample 36Ase 10 nl of water and diethyl ether and dried under
reduced pressure. Yield: 0.38 g (13%of theory) 5 H NVWVR (400 MHz, DMSO- d6):
S =10.77 (br. s, 1H, 7.39 (d, 2H), 7.09 (d, 2H), 6.92 (br. s, 2H), 4.30
(t, 2H), 3.214{bAzidethdkly)beRzabdehfde 6H). LC-M5 (Method 3): Rt = 0.83 mn; M
(ESlpos): mz = 340 [MtH . 10 Exanpl e 35A 2-(4- For nyl phenoxy) et hyl

4- met hyl phenyl sul phonate O - 0% 0

O/\/Ns

10
A solution of 5.0 g (15.61 mmol) of the compound from Example 35A and 2.03 g
(31.22 mmol) of sodium azide in 100 ml of dry DMF is stirred at RT for 12 h. The
reaction mixture is concentrated using a rotary evaporator, and the residue is
suspended in about 20 ml of water. After three extractions with in each case 30 ml of
15  diethyl ether, the combined organic phases are washed twice with in each case 10 ml
of water and once with 10 ml of saturated sodium chloride solution. After drying

over sodium sulphate, the solvent is removed on a rotary evaporator.

Yield: 3.02 g (98% of theory)
20
HPLC (Method 7): R; = 4.14 min; MS (DCI): m/z = 209 [M+NH,4]".



fICH3 15 0 HAt RT, 12.6 m (90.3 mml) of triethylam ne and a sol ution of
13.77 g (72.2 mmol ) of tol uene-4-sul phonyl chloride in 200 m of

di chl or onet hane are successively added -d¥Bopwi se with stirring to a solution
of 10.0 g (60.2 nmmol) of 20 4-(2-hydroxyet hoxy)benzal dehyde in 300 m of

di chl oronet hane. The reaction mxture is stirred at RT for 12 h. After

addi tion of 0E11§m?le(3]7-AZ mmol ) of 4-N, N di nethyl arni nopyridine, the m xture
is stirred at or another 4 h. 250 ml of saturated aqueous sodi um

bi carbonate solution are then added, and the m xture is extracted three
times with ineach.. : 1. Ghl or t hane. The conbi ned 25 organic
phases are drE%@%%@?gtg% ' um- B@{)nﬁgtélgn%t?@% renoval of the solvent on a
rotary evaporator, the crude product is purified chronmatographically on
silica gel 60 (nobile phase gradi ent cycl ohexape --4 ethyl acetate). -47-
Yield: 12.34 g (64% of theory) HPLC (NEtBed\Q)/:NRt = 4.57 mn;, M5 (ESIpos):
mz = 321 [MtH +. 5 Exanpl e 36A 4-(2- Azidoet hoxy) benzal dehyde ~/Ns O H 10
A solution of 5.0 g (15.61 muol) of the rrpound from Exanpl e 35A and 2.03 g
(31.22 nmmol ) of sodiumazide in 100 m dry DMF is stirred at RT for 12
It. The reaction mxture is concentrasi ng a rotary evaporator, and the
residue is suspended in about 20 M o @fer. After three extractions with
in each case 30 m of

(@

NC

47 pl (0.47 mmol) of piperidine are added dropwise to a solution of 3.02 g
(15.79 mmol) of the compound from Example 36A and 1.09 g (16.42 mmol) of
malonodinitrile in 100 ml of ethanol, and the reaction mixture is stirred at +78°C for
10 3.5h. During this time, the colour of the solution changes to orange-red. After
cooling to RT, the solution is allowed to stand without stirring for 20 h. A colourless
precipitate is formed. Using a rotary evaporator, the crude suspension is concentrated
to half of its original volume, and the crystallization is completed with cooling in an
ice bath. The resulting precipitate is filtered off with suction and washed twice with
15  in each case 20 ml of ethanol and twice with in each case 20 ml of methyl tert-butyl

ether.

Yield: 2.38 g (63% of theory)

20  MS (DCI): m/z =257 [M+NH,4]".

Example 38A

2-Amino-4-[4-(2-azidoethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile



15 diethyl ether, the conbined organic phases are washed twice with in each
case 10 mM of water and once with 10 m of saturated sodi um chloride
solution. After drying over sodium sul pif&-e, the solvent is renoved on a
rotary evaporator. Yield: 3.02 g (98% of theory) 20 HPLC (Method 7): Rt =
4.14 min; M5 (DCl): mz = 209 [ MFNH4] + -48- Exanple 37A [4-(2-Azido

et hoxy) benzyl i dene] mal ononitrile NC H5 4N.1 (0.47 nmol) of piperidine
are added dropwi se to a solution of 3.020Q3 .79 mmol ) of the conpound
from Exanpl e 36A and 1.09 g (16.42 mml) Jof nalonodinitrile in 100 m of

et hanol, and the reaction mxture is s d at +78C for 10 3.5 h. During
this tlrre, the colour of the solution es to orange-red. After cooling
to RT, the solution is allowed to stan pgnout stirring for 20 h. A
colourless precipitate is formed. Using[a rotary evaporator, the crude
suspension is concentrated to hal fycof its orpginal volune, and the

i i i i \ an ice bath. The resulting
precipitate is filtered off with suctig d washed twice with 15 in each
case 20 m of ethanol and tw ce vm,;I N D% se 20 M of nethyl tert-butyl
ether. Yield: 2.38 g (63%of theoryd 20 N5 ( mz = 257 [ MrNH4] +

Exanpl e 38A

A solution of 2.39 g (9.98 mmol) of the compound from Example 37A and 2.50 g
(24.92 mmol) of cyanothioacetamide in 100 ml of ethanol is stirred at +78°C for 6 h.
5  After cooling to RT and a further 12 h of standing without stirring, the reaction
mixture is concentrated using a rotary evaporator. The residue is recrystallized from
about 30 ml of ethanol. The resulting precipitate is filtered off with suction and

washed twice with in each case 10 ml of methyl fert-butyl ether.
10 Yield: 2.04 g (61% of theory)
MS (DCI): m/z = 355 [M+NH,4]".

Example 39A
15

2-Amino-4-[4-(2-azidoethoxy)phenyl]-6-[ ({2-[(4-fluorophenyl)amino]-1,3-thiazol-
4-yl}methyl)thio]pyridine-3,5-dicarbonitrile

O/\/Na



2- Am no- 4-[ 4- (2- azi doet hoxy) phenyl ] - 6- ner capt opyri di ne-3 ,5-dicarbonitrile
-49 N3 NC CN HZN N SH A solution of 2.39 g (9.98 mmol ) of the conpound from
Exanpl e 37A and 2.50 g (24.92 mmol) of -&Panot hi oacetami de in 100 m of
ethanol is stirred at +78C for 6 h. 5 After cooling to RT and a further 12
h of standing without stirring, the reaction mxture is concentrated using a
rotary evaporator. The residue is recrystallized from about 30 m of

et hanol . The resultigg precipitate is filtered off with suction and washed

tw ce with inAcabioa®sd4me (A-4ommad} ol 4-fluerophent aiovseaand S5102¥P dftdnmeD o4 g
61 % of th
(2- Ami ng- 4- [ Zo§%l A\@‘ é%@%%%%yﬁ%g WJ( i“?%ggggﬁe(%% éﬁ‘lnﬁg‘] A_’Lﬁ% t hi az

ol - 4-yl }rretfeyﬂo)vtahbﬁmygdlcbnm@n& Eotﬁhycarab@natdrr tHeereMdue NCtakbh HPNnNS &rl"of, S H

a F -50- A solution of 74 of 4- fluorophen%lthlourea and 55 ny
(0.44 moly) BME, m%mghqo&lom%rfé thﬁ eormovafi FomaBapmple 384 gndy 78t mggsC

for 60 mn. @rmn{o%r@f\sls%lr(ﬂugﬁ Pk@ﬁaoﬁ&‘t‘e"a?é‘&dcfé’& fhd" AL Hi¥nBY ARBERALed LRT

residue is taken up 1'n
for 20 h. The mixture is then added to 15 ml of saturated sodium bicarbonate

solution. The mixture is extracted with ethyl acetate (three times, 15 ml each) and the
combined organic phases are dried over magnesium sulphate. After removal of the
10  solvent on a rotary evaporator, the crude product is purified chromatographically on

silica gel 60 (mobile phase gradient dichloromethane/ethanol 200:1 — 20:1).
Yield: 79 mg (47% of theory)

15 'H-NMR (400 MHz, DMSO-dg): & = 10.22 (s, 1H), 8.27-7.86 (br. s, 2H), 7.66-7.58
(m, 2H), 7.50 (d, 2H), 7.17-7.08 (m, 4H), 6.96 (s, 1H), 4.46 (s, 2H), 4.31-4.22 (m,
2H), 3.74-3.67 (m, 2H).

LC-MS (Method 2): Ry = 2.72 min; MS (ESIpos) m/z = 544 [M+H]
20  Example 40A

4-(2-Hydroxypropoxy)benzaldehyde

OH
O/Y

CH,

25
'18.30 g (172.6 mmol) of sodium carbonate are added to a solution of 7.03 g
(57.5 mmol) of p-hydroxybenzaldehyde and 6.80 g (71.9 mmol) of 1-chloro-

2-propanol (technical grade, about 70% pure, isomer mixture with 2-chloro-



5 DMF, 105 ng (0.31 mmol ) of the conpound from Exanple 38A and 78 ng (0.93
nmol ) of sodi um bi carbonate are added and the m xture is then stirred at RT
for 20 h. The mixture is then added to 1%IM of saturated sodi um bi carbonate
solution. The m xture is extracted with ethyl acetate (three tines, 15 n
each) and the conbined organic phases are dried over magnesi um sul phate.

Af ter renoval 1 9ftopahél) 19 1§S’|n\11<9<51ft d@romf @h@rth/e fabR! i9tsffred he1sooadorproaduct is
purified chromatographically o silica 60 (nobil e phase gradient

G Chi or ot hah@Eosimnglto 300160 11 oatyatedadiv biearmgaEAnhiion s heslognds

7HégN7R (518100 Nt'l_'l% e7lssegc)cr(aat§d Moet%?lla%gt?teg@):{ae 1m§?7_1)1?)0§1§19%%{1) "I%i ﬁ%@o}{leg 6 (s,

2H), 4.31-4. 2 (ulih"b ph2dd} are3dried- &eﬁﬁlagi%suﬂﬂﬂ)sulph@e Mtériveinbed o xhe flvent dn 42 M n;
M5 (ESI poa 7 =544 [ MFH] +. 20 Exanp

4- (2- Hydr ypméaasﬁyan%ﬁ@aﬁmwé@ pragMct l@weﬁsd cmomamrm@l%ygn@ﬂm &l /fol ) of
sodi um car bong g)% glasaeddgéj }10 IS oI ute N4 of a7t S?l ﬁ 7.5 mmol ) of

p- hydroxybenzql e >P R R SR é’ fxfaf r¥m)(fe) § )r 0- 2- propanol
(technical grade, about 70% pure, isonmer mxture vvlth 2-chloro -51-
1-propanol) in 125 m of drgthDIVF and the mxture is stirred at +130C for 20

h. After cooliald 4@ &M4%40DthepryefS:2aisemeer adxwesdi um bi car bonate sol ution are
added and

10 LC-MS (Method 4): R, = 1.63 min; MS (ESIpos): m/z = 181 [M+H]".

Example 41A

4-(2-{[tert-Butyl(dimethyl)silylJoxy} propoxy)benzaldehyde

H
o, {1
o/ﬁ/ S| CH,
CH, CH, CH,

15 O H

5.39 g (35.7 mmol) of tert-butyldimethylsilyl chloride and 3.30 g (48.5 mmol) of
imidazole are added successively to a solution of 4.60 g (25.5 mmol) of the
compound from Example 40A in 120 ml of dry dimethylformamide, and the mixture
20  is stirred at RT for 20 h. 100 ml of saturated sodium bicarbonate solution are then
added, and the reaction mixture is extracted with diethyl ether (three times, 100 ml
each). The combined organic phases are dried over magnesium sulphate. After
removal of the solvent on a rotary evaporator, the crude product is purified
chromatographically on silica gel 60 (mobile phase gradient cyclohexane/ethyl
25  acetate 50:1 — 10:1).

Yield: 4.00 g (53% of theory, 86:14 isomer mixture)



the mxture is extracted with ethyl acetate (three tinmes, 100 m each). The
conbi ned organi c phases are dried over nmagnesi um sul phate. After renoval of
the solvent on a 5 rotary evaporator, the2crude product is purified

chromat ographically on silica gel 60 (nobile phase gradient

cycl ohexane/ ethyl acetate 5:1 -4 2:1). Yield: 4.60 g (44% of theory, 75:25

i somer m xt ureg-M§ (MetHdd 2) Met-hddo 4in; XS (ESIposR niviz & 2085M-EE'pos): nmz = 181

[ MFH] +. Exanple 41A 4-(2- { [ tert-Butyl (dinethyl) si lyl] oxy}

propoxy) benzal dehyde /O-1 H3/ 3 Oi si-CH3 CH3 CH3 CH3 15 0 H5.39 g

(35.7 mmol) oﬁxﬁgé%VEMledinethylsiIyI chloride and 3.30 g (48.5 mmol) of

i m dazol e are cessively to a solution of 4.60 g (25.5 nmol) of the
conmpound from Exanple 40A in 120 m of dry dinethylformam de, and the

m xture 20 is_stirred a for ) h.. 10 f saturate odi um bi car bonat e
sol ution are %ﬂwmé‘a\a‘éé,- [ eenl s ooy prope-T BoeRi Y SEEEAN - di ot hy|
ether (three (4 {®%e-35cdhonitAeN). The conbined organi c phases are dried
over nmagnesi um sul phate. After renoval of the solvent on a rotary
evaporator, the crude product is purified chromatographically on silica gel
60 (nobil e phase gradi ent cycl ohexane/ethyl 25 acetate 50:1 -4 10:1).

Yield: 4.00 g (53% of theory, 86:14 isonmer mxture) - 52 LC-M (Method 2):
Rt =3.29 min; M5 (ESIpos): mz = 295 [ MtH]| .(Fgggmgle 42A

0]
O/Y \Si < CH3

CH, CH, CH,

NC Yz CN
H,N \N SH
10
A solution of 1.77 g (5.99 mmol) of the compound from Example 41A and 1.26 g
(12.59 mmol) of cyanothioacetamide in 25 ml of ethanol is stirred at +78°C for 6 h.
The mixture is then cooled to RT and stirred at this temperature for a further 20 h.
The resulting precipitate is filtered off with suction and washed with cold diethyl
15  ether. Further product is obtained from the concentrated filtrate solution by
chromatographic purification on silica gel 60 (mobile phase gradient

cyclohexane/ethyl acetate 1:1 — 1:4).

Yield: 0.25 g (9% of theory, isomer mixture)
20
LC-MS (Method 3): R; = 2.71 min, 2.77 min; MS (ESIpos): m/z = 430 [M+H]".

Example 43A

25  2-Amino-4-[4-(2-{[tert-butyl(dimethyl)silyljoxy} propoxy)phenyl]}-6-[ ({2-[(4-
fluorophenyl)amino]-1,3-thiazol-4-yl }methyl)thio]pyridine-3,5-dicarbonitrile



5

2- Am no-4-[4-(2-{[tent-butyl (di methyl)silyl]oxy}propoxy)phenyl]-6-nercapt o-
pyridi ne-3,5-dicarbonitrile /C CH3 CH3 -93*CH3 CH3 CH3 CH3 NC CN HzN N SH
10 A solution of 1.77 g (5.99 mmol ) of the conpound from Exanpl e 41A and
1.26 g (12.59 mmol ) of cyanothioacetamde in 25 m of ethanol is stirred at
+78C for 6 h. The mxture is then cool ed €, RH.and stirred at this

tenperature for a further 20 h. o sltin recipitate is filtered off
wi th suction and washed with col @ dief hyl cSiS t . Further product is
ML 0P

obt ai ned fromthe concentrated trak, s ! by chromat ographic
purification on silica gel 60 I e phase gracii ent cycl ohexane/ et hyl
% 0

acetate 1:1 -4 1:4). Yield: O. (9% of theory, isoner mxture) 20 LC M
(Method 3): Rt = 2.71 mn, 2.7 n, Ms (ESIpos): mz = 430 [MH]'. Exanple
43A 25
2- Ami no- 4- [ 4- (2-{[tert - but NECdi st hytONi | yI ] oxy} pr opoxy) phenyl ]-6-[ ({2-[ (4-
fl uorophenyl)am no] -1, 3-thi azdr-
-53- O ~CH3 0/ YI S CH _d ,

H,N N S =

S
N:<

N F
H

A solution of 78.6 mg (0.46 mmol) of 4-fluorophenylthiourea and 56.0 mg
(0.44 mmol) of 1,3-dichloroacetone in 2 ml of dry DMF is stirred at +80°C for 3 h.
5 After cooling to RT, 370 mg (0.42 mmol) of the compound from Example 42A are
added, and the mixture is then stirred at RT for 20 h. The reaction mixture is purified
directly by two preparative HPLCs (column: YMC GEL ODS-AQ S-5 / 15 pum;

mobile phase gradient: acetonitrile/water 10:90 — 95:5).

10 Yield: 0.44 g (14% of theory)

'H-NMR (400 MHz, DMSO-dg): & = 10.21 (s, 1H), 8.18-7.93 (br. s, 2H), 7.60 (dd,
2H), 7.47 (d, 2H), 7.12 (t, 2H), 7.07 (d, 2H), 6.95 (s, 1H), 4.44 (s, 2H), 4.21-4.12 (m,
1H), 3.96 (dd, 1H), 3.87 (dd, 1H), 1.18 (d, 3H), 0.87 (s, 9H), 0.08 (d, 6H).

15
LC-MS (Method 5): R, = 7.35 min; MS (ESIpos): m/z = 647 [M+H]".



NC/ CNHNNS S N HF Asolution of 78.6 ng (0.46 mmol) of

4-f 1 uorophenyl t hi ourea and 56.0 ny

(0.44 mmol ) of 1, 3-dichloroacetone in 2
m of dry DMF is stirred at +80C for 3 h.34-5 After cooling to RT, 370 ny

(0.42 mmol) of the conpound from Exanpl e 42A are added, and the m xture is
then stirred at RT for 20 h. The reaction mxture is purified directly by

two preparat i warkife(afpPstym: YMC GEL ODS-AQ S-5 / 15 m  nobil e phase

gradient: acetonitriTe/water 10:90 -> 95:5). 10 Yield: 0.44 g (14% of
t heory) 'H NVR (400 MHz, DMSO-d6): S = 10.21 (s, IH), 8.18-7.93 (br. s,

7.60 (dd, 7 47 (d, 2H), 7.12 (t, 2H), 7.07 (d, 2H), 6.95 (s, 1H),
( 421_35%@( H) ( H) ( H) (s, 1H)

(s, 2H),
0. 87 (s 9FD
rn/ z 647

, 3.96 (dd, 1H), 3.87 (dd, 1H), 1.18 (d, 3H),

2H) ,
4.44

008(d 6H) 15 LC—I\/B(IVEthod 5) RI —735 mn; M5 (ESIpos):

g .exanpl es

2- Ami no- 6-J ({%AWIBO@rﬂ(&E{éwémghfﬁvla@]mm] éérqhiaaebﬁ yh}lmﬂ}y&tbwm [¢HRST - 4- [ 4- (2

3= di hydr oxygpORGXPHBRSSYIHRY bl i 35 Zrdiieai trile

10

15

20

HO
j/\o

HO

Cl

2 ml of glacial acetic acid and 90 mg (0.15 mmol) of the compound from
Example 7A are added to 1 ml of water, and the mixture is stirred at RT for 16 h. The
mixture is concentrated and the residue is chromatographed on silica gel 60 (mobile

phase gradient dichloromethane — dichlormethane/methanol 10:1).

Yield: 30 mg (36% of theory)

m.p.: 192-194°C

'H-NMR (400 MHz, DMSO-dg): & = 10.42 (s, 1H), 8.06 (br. s, 2H), 7.82 (s, 1H),
7.45 (m, 3H), 7.30 (t, 1H), 7.10 (d, 2H), 7.03 (s, 1H), 6.97 (d, 1H), 4.99 (d, 1H), 4.68

(dd, 1H), 4.49 (s, 2H), 4.09 (dd, 1H), 3.95 (dd, 1H), 3.82 (m, 1H), 3.46 (dd, 2H).

LC-MS (Method 3): R, = 2.17 min; MS (ESIpos): m/z = 565 [M+H]".

HO JY O HO NC CN



HZN N S-S Hd

stirred at RT for

7.82 (s, 1H), 7.45
6.97 (d,
I'H), 3.95 (dd, 1H),

mn; M (ESIpos):

-1z 2 m of glacial
conpound from 10 Exanple 7A are added to 1 nml of water,
mxture is-d@dncentrated and the residue is
60 (nobile

Yield: 30 ng (36% of theory)

16 h. The
chr omat ogr aphed on silica gel
di chl or met hane/ net hanol

192-194C ' H Nivig (4Q%: Wllstm”f?@le 3Sare

10:1).

m 3H),

1 H)mat':rlgb {uplogpusly to EXGBNGZO (dd,

3.82 (m 1H),
n z
prepared fronrThle3corresponding starting materials,
|: Table 3 5 Exanple Structure M5 LC-MS ' H- NMR Yi eId No.

= 565 [ M-H] +.

acetic acid and 90 ng (0.15 mml) of the
and the mxture is

phase gradi ent dichl oronethane -*

ﬁ)@epﬁ?ed( ﬁoml e cBerb oﬁ@ih
2H), 4.09 (dd,

7.10 (d, 2H)
4 49 (s,
LC-M5 (Method 3):
-55- The exanples listed in Table 3 are
anal ogously to Exanpl e
(ESI) Rt [mn] (%

1H),
3.46 (dd, 2H).

R =

15 mp.:
§tarti%gg ,
, 1

of [M+H + (Method) theory) 2 HOO 545 2.29 (2) 77 HO NC CNN
Example Structure MS | LC-MS "TH-NMR Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) theory)
2 Hoj/\o 545 | 2.29(2) 77
HO
S = s
/\N/=\<
NH
CH,
3 HOJAO 556 | 2.16 (2) 63
HO
NC N CN
H,N N s 7 Ng
| —
\<NH
NC

2.17




HZNNS S N NH 0 CH3 3 HOO 556 2.16 (2) 63 HO NC CND HzN N Tom /S

N=( NH O NC -56- Exanple Structure M5 LC-M5 'H NVWR Yield No.
[ MtH] + ( Met hod) t heory)

[mn] (% of
N{ N\H OF F

(ESI) R4
4 +867 2.26 (2) 98 NCCN H2N N S -

Example

No.

Structure

MS
(ESI)

[M+H]"

LC-MS
R, [min]
(Method)

TH-NMR

Yield
(% of
theory)

HO
J

/\N(i\<s

v

567

2.26 (2)

98

549

2.30 (4)

§ (400 MHz,
DMSO-dg) =
10.24 (s, 1H),

8.09 (br. s, 2H),

7.61 (dd, 2H),
7.46 (d, 2H),
7.18-7.05 (m,
4H), 6.97 (s,
1H), 5.00 (d,
1H), 4.70 (dd,
1H), 4.45 (s,
2H), 4.09 (dd,
1H), 3.95 (dd,
1H), 3.81 (m,
1H), 3.46 (dd,
2H).

83




5 HO»% <. .

549 2.30 (4) S (400 MHz, 83 HO DVSO- d6)

10. 24 (s,

114),

NC CN

8.09 (br. s, 2H), HzN NS 7.61 (dd, 2H), N-~< 7.46 (d, 2H), NH 7.18-7.05
(m \ / 4H), 6.97 (s, F 1 H, 500 (d,-IH, 4.70 (dd, 1H), 4.45 (s, 2H),
4.09 (dd, 1H), 3.95 (dd, 1H), 3.81 (m 1H), 3.46 (dd, ~2 ). -57- Exanple
Structure M5 LCM5 "HNWR Yield No. (ESI) Rt [mn] (%of [MH + (Method)
theory) 6 HOERampre 2. 02 (4irRtd400 Miz] &fsHO DNEMSE) ="HIOVES (3. ikl
NC N 8.10 (br. s, 2H),
No. (ESI) | R ([min] (% of
[M+H]" | (Method) theory)
6 Hoj/\o 575 2.02 (4) |8 (400 MHz, 67
HO DMSO-d6)=
10.63 (s, 1H),
NC l\ CN 8.10 (br. s, 2H),
HNT NP S/Y\S 7.86 (d, 2H),
N=( 7.67 (d, 2H),
NH
7.49 (d, 2H),
7.10 (d, 2H),
Hooc 7.08 (s, 1H),
5.01 (br. s, 1H),
4.71 (br. m,
1H), 4.09 (dd,
1H), 3.95 (dd,
1H), 3.81 (m,
1H), 3.46 (d,
1H), 3.04 (m,
1H).
7 Hoj/\o 561 2.28 (4) 87
HO
NC X CN
2
HN" "N s ZNg
/\N(=\<
NH
(o}
/
H,C




HOOC 7.08 (s, 1H), 5.01 (br. s, 1H), 4.71 (br. m 1H), 4.09 (dd, 1H),
3.95 (dd, 1 H), 3.81 (m 1 H), 3.46 (d,-58tH), 3.04 (m H. 7 HO 561 2.28
(4) 87 HONOON HZNNS\,r\'S N==\ NH 0 O H3C -58-

HZN NS 7.86 (d, 2H), ~ N~S 7.67 (d, 2H), NH 7.49 (d, 2H), 7.10 (d, 2H),
4.
|

Example 8

2-Amino-6-[({2-[(4-fluorophenyl)amino]-1,3-thiazol-4-yl } methyl)thio]-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

NC CN

|
Ko

244 mg (1.92 mmol) of 1,3-dichloroacetone are added to a solution of 327 mg

=
NS
HN" N

(1.92 mmol) of 4-fluorophenylthiourea in 8 ml of ethanol, and the mixture is stirred
10  under reflux for 1 h. The mixture is concentrated, the residue is dissolved in 4 ml of
DMF, 429 mg (1.37 mmol) of 2-amino-4-[4-(2-hydroxyethoxy)phenyl]-
6-mercaptopyridine-3,5-dicarbonitrile ~ (preparation see WO  03/053441,
Example 6/Method 1, Step 1) and 346 mg (4.1 mmol) of sodium bicarbonate are
added and the mixture is stirred at RT overnight. After addition of water, the
15  precipitate is decanted off and the residue is triturated with dichloromethane. After
chromatography on silica gel (mobile phase dichloromethane/methanol 50:1), the

title compound is obtained as a yellowish solid.

Yield: 316 mg (44% of theory)
20
HPLC (Method 1): R; = 4.24 min



Exampl e 8 2- Am no-6-[({2-[(4-fluorophenyl)am no]-1, 3-thiazol -4-yl

}ethyl )t hio]-4-[4-(2- hydroxyet hoxy)phenyl]pyridine-3, 5-dicarbonitrile 5
e~ OH NCCN HZNNSHF 244 ng (1.92-f%l) of 1,3-dichloroacetone are
added to a solution of 327 ng (1.92 mol) of 4-fluorophenylthiourea in 8 n
of ethanol, and the m xture is stirred 10 under reflux for 1 h. The m xture

i's concentrat @NMﬁaqw@Mﬁi@mdaﬁsgwﬁﬂzs s, 41H‘51 8af (br. QVBH) 4282 8 (337

nmol ) of 2-am no- hydr oxyet hoxy) pheny

6- mer capt opyr 1-47 (ﬁbiﬁ)SY 82 6k B .96 (e lﬁgr"e%ﬁatﬂbﬁ 45e(e, 2D, 497A634D13.74
Exanpl e 6/ Met QH , Step 1) and 346 ng (4.1 nmmol) of sodium bi carbonate are
added and the%iXture is stirred at RT overni ght. After addition of water,
the 15 precipitate is decanted off and the residue is triturated with

di chl oronet hane. After chromat ogr aph on silica gel (nobile phase

di chl or omet hakeMe (Mghed R 2.3 St(E8Inoshptfa i 10dMstlai ned as a
yel l owi sh solid. Yield: 316 ng (44% of theory) 20 HPLC (Method 1): R =
4.24 min -59- "H NWR (400 MHz, DM5O-d6): d = 10.23 (s, 1H), 8.1 (br. s, 2H,

7.62 (dd, 2H) Examipkd (d, 2H), 7.12 (dd, 4H), 6.96 (s, 1H), 4.92 (t, IH),
4.45 (s, 2H), 4.07 (t, 2H), 3.74 (q, 2H).

2-Amino-6-[({2-[(4-chlorophenyl)amino]-1,3-thiazol-4-yl} methyl)thio]-4-[4-(2-
10 = hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

Analogously to Example 8, the title compound is obtained by reacting 179 mg
15 (0.96 mmol) of 4-chlorophenylthiourea with 122 mg (0.96 mmol) of
1,3-dichloroacetone in ethanol, followed by reaction with 150 mg (0.48 mmol) of

2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile.

Yield: 60 mg (12% of theory)
20
HPLC (Method 1): Ry = 4.44 min



5 LCM (Method 2): Rr = 2.39 mn; MsS (ESIpos): mz =519 [MH'. Exanple 9
2- Am no-6-[ ({2-[ (4-chl orophenyl )am no] - 1, 3-t hi azol - 4-yl

}net hyl ) thio]-4-[4-(2- 10 hydroxyet hoxy)@enyl ] pyri di ne-3,5-di carbonitrile
NC/ CNHNNSS N:~ H Analogously Anal ogously to Exanple 8, the title
conmpound i s obtained by reacting 179 ng 15 (0.96 mmol ) of

4-chl 0r0phenylHJNMu (8@0 MHﬂﬂDMQorm) (dO: 963 I1H)o§1 (6; $ m)cmber(@ag}e;tmme in

et hanol, foll owed reaction wt WE@ 1)

2- ani no- 4- [ 4- (d22ﬁ19ad¥%3<%t2&8x%1éf{éﬂ%fﬂ] 6%9 G@eildbm‘lﬂpgﬁs I’ZHD rFeOSia(t gH), 3.75 (g,

-di car bonltrleﬂ Yield: 60 ng (12% of theory) 20 HPLC (Method 1): R =
4.44 mn -60- "t NVR (400 M—|z, DMSO-d6): d = 10.37 (s, 1H), 8.1 (br. s, 2H),
7.63 (d, 2H), 7.47 (d, 2H) 7.32 (d 2H) 7 11 (d 2H) 6. 99 (s, 1H, 4.47
(s, 2H), 4088 b% hod 13(% = 2.31 mn; M
(ESI pos) : LC-M85 mm]&) Rt‘E?(éllrﬁl‘ a,Mé(ESIPOS) AL H

2-Am no-6-[ ({2-[ (2, 4-di fl uor ophenyl )am no] -1, 3-thi azol - 4- yI)

met hyl )thio]-4-[4-(2- 10 hydroxyet hoxy) phenyl ] pyri di ne-3, 5-di carbonitrile NC
CN H2N N S/ - Bxample 10

2-Amino-6-[({2-[(2,4-difluorophenyl)amino]-1,3-thiazol-4-yl} methyl)thio]-4-[4-(2-
10 hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

NC CN

=
\S
HNT N S/Y\s
N:<
N
H

Analogously to Example 8, the title compound is obtained by reacting 169 mg
15 (090 mmol) of 24-difluorophenylthiourea with 114 mg (0.90 mmol) of
1,3-dichloroacetone in ethanol, followed by reaction with 200 mg (0.64 mmol) of

2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile.

Yield: 126 mg (36% of theory)
20
HPLC (Method 1): Ry =4.31 min



NZ~< H F F Analogously to Exanple 8, the title conpound is obtained by
reacting 169 ng 15 (0.90 mmol) of 2,4-difl uorophenylthiourea with 114 ng
(0.90 mol ) of 1, 3-dichloroacetone in ettdnol, foll owed by reaction with 200
ng (0.64 mml) of 2-am no-4-[4-(2-hydroxyet hoxy) phenyl ]

-6-nmercapt opyridine-3,5-dicarbonitril e. Yield: 126 ng (36% of theory) 20

HPLC ( Met hod 0 7
A é o ?dtﬁim;ﬁz (Eodl}v%iz 'IDMSOQ%& ,di;b% 149 SWd @Pt@%ﬂ@)r SCQI—B 97)4?0 EZ

2H), 7.04 (br(d, 2H),1HQ (&, 98),(3]0 (LCH)Z,H)M Q& (‘Qlt ;, IIPH) 699 (451H)(4912F01H)4496 (t,

2H), 3.74 =2.21 M5 (ESI m 537
[ml—ﬂ +. E§<g 15)1)_[1‘%5-(%%'}%05 E:ZEE %%D (3 fl uorophen;r/nl )nam no]( 1, gots%l azolZ 4-vyl

} methyl)thio]-4-[4-(2- 10 hydroxyet hoxy) phenyl ] pyri di ne-3,5-di carbonitrile
O,-,,/OH NCCNHNNS-SF H_ Analogously to Exanple 8, .the tide conpound
i s obtainéd blyCrMaéMeHypdBIRy225 ngio; MG (Fvlop): on/z3- 5’r3I7L[MJdﬁ)}1enyl thiourea with
114 nmg (0.90 mmol) of 1, 3-dichloroacetone in ethanol, followed by reaction
with 200 ng (0.64 mmol) of

Example 11

2-Amino-6-[({2-[(3-fluorophenyl)amino]-1,3-thiazol-4-yl }methyl)thio]-4-[4-(2-
10 hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

Analogously to Example 8, the title compound is obtained by reacting 153 mg
15 (090 mmol) of 3-fluorophenylthiourea with 114 mg (0.90 mmol) of
1,3-dichloroacetone in ethanol, followed by reaction with 200 mg (0.64 mmol) of

2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile.

Yield: 80 mg (24% of theory)
20
HPLC (Method 1): R; = 4.36 min



2- am no-4-[ 4- (2- hydr oxyet hoxy) phenyl ] - 6- mer capt opyri di ne- 3, 5-di carbonitrile.
Yield: 80 ng (24% of theory) 20 HPLC (Method 1): Rt = 4.36 min -62- 'H NWR

(400 MHz, DVMBO-d6): d = 10.46 (s, 1H), 862-(br. s, 2H), 7.66 (dt, 1H), 7.47
(d, 2H, 7.35-7.21 (m 2H), 7.10 (t, 2H), 7.04 (s, IH, 6.74 (dt, IH), 4.92
(br. s, 1H, 4.48 (s, 2H), 4.07 (t, 2H), 3.74 (t, 2H). 5 LCM5 (Method 3):

Rr = 2.20 m niyd 1 2
2- Am no- 6- [n(?ZH Wﬁgﬁo%%ewg%éng]% ?L@g%;(?l g}?él%nipt& ;ZH) b )t%ilto}H)ll [4-(2

-Sslﬁz hydr oxye't' ku@@)«?}bﬁeﬁ?ﬁﬁp@lr@mMB 3, lﬁ{dlk?abﬁfu(i IrliH)e6 Q)"r (dt[ gﬂ) bftm s, HngN
z, 0 e title conpound is obtained by
reacti ng 153 ), 4?‘% @%mmt(t&ﬁ;w{@r enylthiourea with 114 ng (0.90

nmol ) of 15 1 3-di chl oroacetone in ethanol, foll owed by reaction with 200 ny
(0.64 mml%

2- am no- 4-Y 4- ¥QM§MWét3h&tﬁ%ﬂ@mn]M§(%IW@t@pwilﬁl[h@f@] 5-di carbonitril

e. Yield: 170 ng (51% of theory) 20 HPLC (Method 1): Rt 4.28 mn -63-

Example 12

2-Amino-6-[({2-[(2-fluorophenyl)amino]-1,3-thiazol-4-yl }methyl)thio]-4-[4-(2-
10 hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

F

Analogously to Example 8, the title compound is obtained by reacting 153 mg

(0.90 mmol) of 2-fluorophenylthiourea with 114 mg (0.90 mmol) of
15 1,3-dichloroacetone in ethanol, followed by reaction with 200 mg (0.64 mmol) of

2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile.

Yield: 170 mg (51% of theory)

20  HPLC (Method 1): R;=4.28 min



"H- NWVR (400 MHz, DVMSO-d6): d = 9.99 (s, 1H), 8.36 (t, 1H), 8.1 (br. s, 2H),
7.46 (d, 2H), 7.22 (dd, 1H), 7.16-7.08 (m 3H), 7.02-6.96 (m 2H), 4.90 (t,
1H), 4.46 (s, 2H), 4.07 (t, 2H), 3.74 (©3-2H). 5 LG M (Method 3): R =
2.16 mn; M5 (ESIpos): mz = 519 [MH +. Exanple 13

4- ({4-[({6- Am no- 3, 5-di cyano- 4-[ 4- ( 2- hydr oxyet hoxy) phenyl ] pyri din- 10
2-yl'}thi o) rrethmMR 480 MHATNISO-al o) BerApisneiel D8 EH, M s F2N N
I S/- S N~( Anal ogousl| | e e title conpound is

obt ai ned by r@aéﬁl),nbn_?@ rlé{), 36{00)800aFbL 7 036.96 (m, 2H), 4.90 (t, TH), 446 (s,

4-[ (am nocarb I b oic acid wwth 114 ng (0.90 rrrml) of
1, 3-di chl oroa%gftgnmgct?r% ' hsﬁf’ol | oned by reaction with 200 ng (0.64

nmol ) of 2-am no-4-[4-(2-hydroxyet hoxy) phenyl ] -6-mercapt opyri di ne- 3, 5-
dicarbonitrile., 20 Yield: 45 él?g% of theory) HPLC (Method 1): Rt = 3.81
T B4 S NRXISObieN ) TRECdBinMS (ESTrost bvz ~S19IMTHNO. 64 (s, 11). 8.1
(br. s, 2H), 7.87 (d, 2H), 7.68 (d, 2H), 7.49 (d, 2H), 7.13-7.06 (m 3H),
4.45 (s, 2H), 4.07 (t, 2H), 3.74 (t, 2H. 5 LCGM (Method 2): R = 1.97
mn; M5 (ES| pBsampla1d = 545 [MtH +. In this reaction, ethyl
4- ({4-[ ({6-am no- 3, 5-di cyano- 4-[ 4- ( 2- hydr oxyet hoxy) phenyl | -
4-({4-[({6-Amino-3,5-dicyano-4-[4-(2-hydroxyethoxy)phenyl]pyridin-

10 2-yl}thio)methyl]-1,3-thiazol-2-yl}amino)benzoic acid

O/\/OH

Analogously to Example 8, the title compound is obtained by reacting 176 mg
15 (0.90 mmol) of 4-[(aminocarbonothioyl)amino]benzoic acid with 114 mg
(0.90 mmol) of 1,3-dichloroacetone in ethanol, followed by reaction with 200 mg
(0.64 mmol) of 2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-

dicarbonitrile.
20 Yield: 45 mg (13% of theory)

HPLC (Method 1): R; = 3.81 min



pyridin-2-yl}thio)nmethyl]-1,3-thiazol-2-yl}am no)benzoate (see Exanple 14)

is obtained as by-product. 10 Exanple 14 Ethyl

4- ({4-[ ({6-am no- 3, 5-di cyano- 4- [ 4- ( 2- hydr&dxyet hoxy) phenyl ] pyri di n-2-yl } -
thio)methyl]-1, 3-thiazol-2-yl } am no)benzoate 15 NCCN HzN NI S-S N-( H
/| COOCZHS As described in Exanple 13, the title conpound is obtained as a
by- product i n'HNeVIR(8E MIDA) IHMS©7&):THJ=(IQ=69@HHIQH£, 00.64 (s, 1H), 8.1 (br. s, 2H),

4-[ (am nocar bonot hi (I)—fll ;am’ no]l benzoic acid with 0 114 %\T? %0. 90 mmlh)‘j of

1, 3- di chl or 0at87 &heH)n7.68 khrdl), 2AR (& BDeqldiO6r@adth) ohdms RH2000 ., 21).64

mol ) of 2- ar@ 99-@?@- (2- hydr oxyet hoxy) phenyl ] - 6- ner capt o- pyri di ne- 3,
5-dicarbonitriTe”Yiréld: 59 ng (16% of theory) -65- HPLC (Method 1): R =
4.32 min 'HNW (300 Mz, DVsO-d5): d= 10.67 (s, 1H), 8.1 (br. s, 2H), 7.88
(d, 2H), 7.68 5 (d, 2H), 7.47 (d, 2 7.13-7.07 (m_ 3 4.91 (br. s, 1H),
4.50 (s, 2H) ,L@:Mé (Mgthogid): Rt=4.1é7 H{lfl;,kk'fﬁré)E,SIP&S)wl/@ﬁ54éW!ﬂ2f§f 29 (t, 3H). LC-MS
(Method 2): Rt = 2.46 min; M5 (ESIpos): nmz = 573 [MtH +. 10 Exanple 15

2- Am no- 4-[ 4- (2- hydr oxyet hoxy) phenyl ] -6-[ ({2-[ (4-ni trophenyl )am no]-1, 3-thia
zol - In this reaction, ethyl 4-({4-[({6-amino-3,5-dicyano-4-[4-(2-hydroxyethoxy)phenyl]-

pyridin-2-yl}thio)methyl]-1,3-thiazol-2-yl}amino)benzoate (see Example 14) is
obtained as by-product.

10
Example 14
Ethyl  4-({4-[({6-amino-3,5-dicyano-4-[4-(2-hydroxyethoxy)phenyllpyridin-2-yl}-
thio)methyl]-1,3-thiazol-2-yl } amino)benzoate
15
O/\/OH
NC CN

As described in Example 13, the title compound is obtained as a by-product in the
reaction of 176 mg (0.90 mmol) of 4-[(aminocarbonothioyl)aminolbenzoic acid with

20 114 mg (0.90 mmol) of 1,3-dichloroacetone in ethanol and subsequent reaction with
200mg (0.64 mmol) of 2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercapto-
pyridine-3,5-dicarbonitrile.

Yield: 59 mg (16% of theory)



4-yl } methyl)thio] pyridine-3, 5-dicarbonitrile 0 ,,-,,/0H NCCN HZN NS S
NZ: =< H NOz 15 Anal ogously to Exanple, 8, the title conpound is obtained by
reacting 177 ng (0.90 mmol) of 4-nitropénylthiourea with 114 ng (0.90
mol ) of 1, 3-dichloroacetone in ethanol, followed by reaction with 200 ny
(0.64 mmol ) of 20
2-am no-4-[ 4- (2- hydr oxyet hoxy) phenyl ] - 6- mer capt opyri di ne- 3, 5-di carbonitrile.
Yield: 67 nmg (19% of theor HPLC (Method 1): Rr = 4.23 min -66- 'H NVR (400
VHz, DI\/SOdG)HPBCiMLeih@Bl)(é 43¢ mig. 20 (d, 2H), 8.1 (br. s, 2H), 7.80 (d,
2H), 7.48 (d, 2H), 7.20 (s, IH), 7.10 (d, 2H), 4.90 (t, IH, 4.52 (s, 2H),
4.07 (t, 2H), 3.74 (q, 2H. 5 LCM (Method 2): R = 2.39 min; M (ESIpos):
Mz = 546 [ MrH-NMR E360pite, D8/190-d;): d—lO 67 (s lH) 8 1 (br. s, 2H) 7.88 (d, 2H), 7.68
2- Ami no- 4- 4-6(2-h drox et hox H)heny {%g trifluoronet hyl ) phenyl ] -

th

am no}- 1, da260-- 4% %?f‘é‘t)h 7 7dm, éﬁ’)i hébr3s 5&& éaPdeRH)s 128 (a/ 3M.” NC ON
4.07 (t, 2H), 3.74 (t, 2H), 1.29 (t, 3H).

LC-MS (Method 2): R, = 2.46 min; MS (ESIpos): m/z = 573 [M+H]".

10  Example 15

2-Amino-4-[4-(2-hydroxyethoxy)phenyl]-6-[({2-[(4-nitrophenyl)amino]-1,3-thiazol-
4-yl}methyl)thio]pyridine-3,5-dicarbonitrile

O/\/OH

15

Analogously to Example, 8, the title compound is obtained by reacting 177 mg
(0.90 mmol) of 4-nitrophenylthiourea with 114 mg (0.90 mmol) of
1,3-dichloroacetone in ethanol, followed by reaction with 200 mg (0.64 mmol) of

20 2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile.
Yield: 67 mg (19% of theory)

HPLC (Method 1): R;=4.23 min



HZN\NIT S S CF3 Nzzz( H 15 A solution of 25.4 ng (0.2 mmol ) of

1, 3-dichl oroacetone in 0.5 mM of DW is added to 44 ng (0.2 mmol) of
3-trifluoromethylthiourea. The reaction-fibxture is stirred at 80C for 3 h.
After cooling, 62.5 ng (0.2 mMmwol) of 2-am no-4-[4-(2-

hydr oxyet hoxy) phenyl ] - 6- ner capt opyri di ne- 3, 5-di carbonitrile in 0.2 m of DWW
and 67 ng (0.8 mmol) of sodium bi carbonate are added. The reaction m xture
is stirred at, 20 RT overnight and then filtered and purified by preparative

HPLC (col um: HM@;/S%@_OP}Q{Z DM;S@IElﬁ)ﬁd%lbﬁﬁ (0Hy, 20 H]E)J\B téares t2Hn7. 8Q§OI nm
| ti \ i |
L ectLon vOLuTey P00 1 A PIRRS B 50 0, 12581 296 Syt

90% B - 4 7 mm)@77-4(q02/p[j3 * 7.1 mn 10%B -4 8 mn 10%B; flowrate: 25

m/mn). The product- containing fractions are concentrated under reduced
pressure. ield: 71.6 ng (63% of theory) 5 LC-MS (Method 2): Rt = 2.56 min;

M5 ( ESI pos) : z +, o DM : = 10.6 (s, 1H),
8.1 (s, 1H), ]gb?"%’r@l%%s?u\%{%“ %‘%gﬁgMﬁ%fWW%mgi?m%ﬁzs (d, 1H) . 7.1
(m 3H), 4.9 (t, 1H), 4.5 (s, 2H), 4.1 (t, 2H), 3.75 10 (q, 2H).
Anal ogously to Exampl e 16, Exanples 17 to 28, listed in Table 4, are
prepared fronExamBleilos- 4- [ 4- (2- hydr oxyet hoxy) phenyl ] - 6- mer capt opyri di ne- 3,
5-dicarbonitrile (Exanples 17 to 25) and from
2- am no- 4-[ 4- (2- met hoxyet hoxy) phenyl ]

10 2-Amino-4-[4-(2-hydroxyethoxy)phenyl]-6-{[(2- {[3-(trifluoromethyl)phenyl]-

amino }-1,3-thiazol-4-yl)methyl]thio} pyridine-3,5-dicarbonitrile

O/\/OH

~
N =

15 A solution of 25.4 mg (0.2 mmol) of 1,3-dichloroacetone in 0.5 ml of DMF is added
to 44 mg (0.2 mmol) of 3-trifluoromethylthiourea. The reaction mixture is stirred at
80°C for 3 h. After cooling, 62.5 mg (0.2 mmol) of 2-amino-4-[4-(2-
hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile in 0.2 ml of DMF and
67 mg (0.8 mmol) of sodium bicarbonate are added. The reaction mixture is stirred at

20 RT overnight and then filtered and purified by preparative HPLC (column:
GROMSIL 120 ODS-HE-4, 5 um, 20 x 50 mm; UV detection: 220 nm; injection
volume 700 pl; mobile phase A: water + 0.1% formic acid, mobile phase B:

acetonitrile; gradient: 0 min 10% B — 1.5 min 10% B — 5.5 min 90% B — 7 min



15 6-nercaptopyridine-3,5-dicarbonitrile (preparation see WD 03/053441,
Exanple 1/ Step 2) (Exanples 26 to 28), respectively: Table 4 Exanple
Structure MS LC-MsS Yield No. (ESI) Rt [-7n] (% of [MH + (Method) theory)
17 fo" 544 1.81 (2) 29 O NCCNN~" HNNS5}'~~("~S N\ CH3 HCH3 N
-68- Exanple Structure M5 LC-MS Yield No. (ESI) R [min] (%of [MH+

(Method) theogps) B 18 7.1 6330 B 2 82hiPP0A BNFo v Rke: PBNMadnfd). TAY plodub-

containing fractions are concentrated under reduced pressure.

Yield: 71.6 mg (63% of theory)

5
LC-MS (Method 2): R, = 2.56 min; MS (ESIpos): m/z = 569 [M+H]".
"H-NMR (400 MHz, DMSO-de): d = 10.6 (s, 1H), 8.1 (s, 1H), 8.1 (br. s, 2H), 7.8 (d,
1H), 7.5 (m, 3H), 7.25 (d, 1H), 7.1 (m, 3H), 4.9 (t, 1H), 4.5 (s, 2H), 4.1 (t, 2H), 3.75
10 (g, 2H).

Analogously to Example 16, Examples 17 to 28, listed in Table 4, are prepared from
2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile
(Examples 17 to 25) and from 2-amino-4-[4-(2-methoxyethoxy)phenyl]-

15  6-mercaptopyridine-3,5-dicarbonitrile (preparation see WO 03/053441, Example 1 /
Step 2) (Examples 26 to 28), respectively:

Table 4
Example Structure MS LC-MS Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) | theory)
17 /’/OH 544 1.81 (2) 29




19 jOH 531 2.28(2) 65 O NCCN HZNNSS N~ (/ \ CH Ho 20 1H 531 2.35
(2) 76 0 NC CNN Nz~ RN NS S Nz~< 0-CH, H\ / -69- Exanple Structure M
LC-Ms Yield No. (ESI) R [mn] (% of Mﬂ&]-+ (Method) theory) 21 fOH 526
2.31 (2) 32 0 NCCN HZN NS S Ntt(~ \ H CN 22 OH 515 2.36 (2) 77 0 NC CNN
Example Structure MS LC-MS Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) | theory)
18 /r 536 2.5(2) 65
N
H ~
19 )/OH 531 2.28 (2) 65
o}
NC e CN
-
HNT N7 s =
O~
H 0
20 J/OH 531 2.35(2) 76
o)
NC SN CN
I ~
HNT N7 s ZNg
N=, ONCHs
\<N
H




H2ZN N N\ /

Exanpl e Structure M5 LC-MS Yield No.

t heory)

H H3C 23 /OH 515 2.44(2) 64 0O NCCN HZN NN H CH3 -70-

2.35 (2) 70 0 NCCNN HzN N S

(ESI) Rt [nin] (% of

[ Mk + ( Met hod)

24 [H 515 2,44(2) 78 O NCCNN-#®2N NS CH3 NG \ / \H 25 (OH 501
Example Structure MS LC-MS Yield
No. (ESI) | R [min] (% of
[M+H]" | (Method) | theory)
21 /rOH 526 2.31(2) 32
o
NC: j:;\ :CN
-
H,NT N7 s =
2 S
/I\(
uOCN
22 J/OH 515 236 (2) 77
o
NC_ A ~CN
HNT N7 s =
2 S
/\\r;\<
)
H
H,C
23 J/OH 515 244 (2) 64
0
NG CN
~
HNT N7 s =
2 S
/\Q(
r'3|'\©\cH3




NH\ / H26f 0, CH529 2.74 (4) 27 ONCCN HZNNS'~~S NzZ~( H\ /
CHy -71 Exanple Structure M5 LC-MS Yield No. (ESI) Rt [mn] (%of [MH+
(Method) theory) 27 of0,CH, 540 2.60(4)- NC CNN HZN N S H CN 28 of 0, CH,
550 2.79 (2) 12 NCCNNHN NS ~S N HC The exanples listed in Table 5
are prepared fromthe corresponding starting materials, analogously to

Exanple 1: - 7Zxample Structure MS LC-MS Yield
No. (ESI) | R¢[min] | (% of
[M+H]" | (Method) | theory)

24 515 2.44 (2) 78

S
%,
T

25 J/OH 501 | 2.35(2) 70
0]
NC: ;\ :CN
2
HN N S =
2 S
/\L\<
-0
H
26 J/O\CHa 529 | 274 (4) 27




Table 5 Exanple Structure M5 LC-M5 'H NWR Yield No.
[ MtHl + (Met hod) theory) 29 HO- 549 2.25 (4) 8 (400 MHz, 68 HO DVSO d6) _

(ESI) Rt [min] (% of

10.00 (s, 1H), NC ON 8.37 (t, 1H), 8.07-H-N N (br. s, 2H), 7.47 N (d,
2H), 7.23 (m NH 1H),7.12(m F 3H), 6.99 (m 2H), 4.47 (s, 2H), 4.09 (dd,
1H), 3.95 (dd, 1H), 3.82 (m 1H), 3.46 (dd, 2H). 30 HOD 549 2.32 (4) 8
(400 MHz, 60 | F{QniplPMSO d6) = GkPuddrd S, NESCN BL8OMEPT . WBielddH], H N
N 7.82 (s, 1H), 7.45| z ~\S N°< (m 3H), (t, NH
No. (ESI) R; [min] (% of
[M+H]" | (Method) | theory)
27 J/O\CH3 540 2.60 (4) 51
0
NC AN
~
HNT SN s AN\
~
ﬁ‘@\CN
28 IO\CHa 550 2.79 (2) 12
o)
NC AN
s
HNT SN s AN\g
~
”‘©~0|

The examples listed in Table 5 are prepared from the corresponding starting

materials, analogously to Example 1:



1H),
1H),

7.10 (d, 2H),
3.95 (dd,

(t, 1H), 8.07
F1H,

(dd,

(br.

1H), 3.81 (m

7.03 (s,
1H),
M5 LC-MS ' H- NWR Yield No.
HO~ 567 2.32 (4) 8 (400 MHz,
s, 2H),
4.99 (shled H,

1H), 6.74

3.82 (m 1H),

F 4.67 (t, 1H),

F (dt,

3.46 (dd,
(ESI) Rt [nin]-T® of
75 HO DMBO-d5) _ / 10.23 (s,
7.46 HzN N S (d, 2H),
(s,

4. 47

1H),
2H) .

2H),

4.49 (s,

7.09 (m

2H),

1H),
4H),
4.08 (dd,

4.08 (dd,
-73- Exanple Structure
[ MtH] + ( Met hod) t heory)
NC CN 8. 22
6.99 (dd,

1H),

31

3.95

Example

No.

Structure

MS
(EST)
[M+H]"

LC-MS
Rt [min]

(Method)

TH-NMR

Yield
(o/o of
theory)

29

HO
j/\o

HO

NC CN
N
-
HNT N7 s

“ g

~

NH

-

549

2.25 (4)

8 (400 MHz,
DMSO-dg) =
10.00 (s, 1H),
8.37 (t, 1H), 8.07
(br. s, 2H), 7.47
(d, 2H), 7.23 (m,
1H), 7.12 (m,
3H), 6.99 (m,
2H), 4.47 (s, 2H),
4.09 (dd, 1H),
3.95 (dd, 1H),
3.82 (m, 1H),
3.46 (dd, 2H).

68

30

549

232 (4)

§ (400 MHz,
DMSO-dg) =
10.42 (s, 1H),
8.06 (br. s, 2H),
7.82 (s, 1H), 7.45
(m, 3H), 7.30 (t,
1H), 7.10 (d, 2H),
7.03 (s, 1H), 6.74
(dt, 1H), 4.49 (s,
2H), 4.08 (dd,
1H), 3.95 (dd,
1H), 3.82 (m,
1H), 3.46 (dd,
2H).

60




1H),

3.46 (t,

[ MeH

= 10.2

~\'S
H),

N
4.

(Met hod) theory) 33 HO O 549 2.07(33) 6 (400 MHz, 92 HO | L DMBO d6)
(br. s, 1H), 8.1 NCON (br. s, 2H), 7.6- ZNN S/ 7.65 (m 2H),
7.47 (d, 2H), 7.1- NH7.17 (m 4H), \ / 6.97 (s, 1H, 5.0 F (br. s,
7 (br Exampld| 4. 44Structure MS | LC-MS TH-NMR Yield
No. (ESI) | R¢[min] (% of

[M+H]" (Method) theory)
31 Hoj/\o 567 | 2.32(4) |8 (400 MHz, 75
Ho DMSO-dg) =
10.23 (s, 1H),
N XN 8.22 (t, 1H), 8.07
HNT N e NN (br. s, 2H), 7.46
N=( (d, 2H), 7.09 (m,
- 4H), 6.99 (dd,
QF 1H), 4.99 (d, 1H),
F 4.67 (t, 1H), 4.47
(s, 2H), 4.08 (dd,
1H), 3.95 (dd,
1H), 3.81 (m,
1H), 3.46 (t, 2H).
32 Hoj/\o 549 | 2.26 (4) 85
HO
NC SN CN
2
HNT N s/\N(/:\<S
NH
&

2H) .

32 HOO 549 2.26 (4) 85 HONC CNN H2NNS NNH O F

-74- Exanple Structure Mb LGMS "H-NWR Yield No. (ESI) R [mn] (% of

1



(s,

2H) .
Structure M5 LG-MS '"H NWR Yield No.
35 HOO 565 2.37(4) 6 (400 MHz, 80 HO |
s, Hz\ NNS/S 2H),

t heory)
NC CN 8.25-7.90 (br.

(m

2H),

NH 3H),

4.06-4.1

(m 1H),

3.92- 3.97 (m 1H),
34 HOO 565 2.33 (2) 66 HO NC CNN H2ZN N IN=( NH 0 C
(ESID74Rr [min] (% of

DVBO- d6) =
7.81 (s,

3.81 (m 1H),

3.46 (dd,
-75- Exanpl e
[ MtH]  ( Met hod)

10. 42 (s,
1H), N~=( 7.50-7.41

1H),

ExaMpl
No.

1), Structure

MS
(ESI)
(M+H]"

LC-MS
R; [min]

(Method)

TH-NMR

Yield
(% of
theory)

33

HO 'J/\O

HO

549

2.02 (3)

6 (400 MHz,
DMSO-dg) = 10.2
(br. s, 1H), 8.1
(br. s, 2H), 7.6-
7.65 (m, 2H),
7.47 (d, 2H), 7.1-
7.17 (m, 4H),
6.97 (s, 1H), 5.0
(br. s, 1H), 4.7
(br. s, 1H), 4.44
(s, 2H), 4.06-4.1
(m, 1H), 3.92-
3.97 (m, 1H),
3.81 (m, 1H),
3.46 (dd, 2H).

92

34

565

233(2)

66




7.10 (d, 2H), 7.03 Cl (s, 1H), 6.97 (s, | H, 5.00 (d, | H, 4.59 (t, 1H),
4.49 (s, 2H), 4.08 (dd, 1H), 3.95 (dd, 1H), 3.86-3.78 (m 1H), 3.46 (t,
2H). 36 HOO 549 2.20 (2) 86 HONCCNN 2NN S Y~ 'S N«( NH 6 F -76-
Exanple Structure M5 LC-M5 "H NWR Yield No. (ESI) R [mn] (%of [MH"
(Met hod) theory) 37 HOo 549 2.28 (4) 51 HONC CNN HzZN NS -={/S N\
Example Structure MS LC-MS "H-NMR Yield
No. (ESI) | Rq[min] (% of
[M+H]" | (Method) theory)
35 HO:J/\O 565 | 2.37(4) |8 (400 MHz, 80
HO DMSO-dg) =
10.42 (s, 1H),
NN 8.25-7.90 (br. s,
HA” N7 S/Y\s 2H), 7.81 (s, 1H),
N=( 7.50-7.41 (m,
" 3H), 7.30 (t, 1H),
7.10 (d, 2H), 7.03
cl (s, 1H), 6.97 (s,
1H), 5.00 (d, 1H),
4.59 (t, 1H), 4.49
(s, 2H), 4.08 (dd,
1H), 3.95 (dd,
1H), 3.86-3.78
(m, 1H), 3.46 (t,
2H).
36 HO]/\O 549 | 2.20(2) 86
HO
NC X CN
_
HNT N s/\N//t\<S
NH
O




NH OF 38 HO 0 561 2.28 (4 87 HONCOCN HNNS-, NN\( \H \ F F -77-
Exanple Structure M5 LCMS HNWR Yield No. (ESI) R [mn] (%of [MH +
(Method) theory) 39 HO,. 0 579 2.02 (3)766 (400 MHz, 48 HO DVBO- d6) _
10.21 (s, 1H), NC1 L CN8.05 (br. s, 2H), HzN Ns-' 5 7.60 (dd, 1 H, N
7.47 (d, 2H), NH 7.14-7.00 (m \ / 4H), 6.97 (s, 1H), F 4.99 (d, 1H),

4.68 Example Structure MS | LC-MS TH-NMR Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) theory)

37 Hoj/\o 549 2.28 (4) 51

Q

38 Hoj/\o 561 2.28 (4) 87




H3C (t, 1 H),
1H), 3.80 (s, 3H),
DVBO- d6) _ 10.78 (s,

(dd, 4H), Ne< 7.48 (d, 2H),
NC 4.69 (t, 1H), 4.50 (s, 2H), 4.08 (dd,

4.47 (s,
3.46 (t,

2H), 4.09 (dd,
2H) .

1H),

1H), 3

1H),
1H),

.94 (dd,

40 HO .. # 556 2.12 (2)
NC CN 8.09 (br17s, 2H),
7.14 NH (s,

7.10 (d,

3.95 (dd,

1H), 3.86-3.
6 (400 Mz,

Hz ~NNS-'-
4.99 (d,
3. 86-

2H),
1H),

78 (m

67 HQ

s 7.77

1 H,
3.77

(m 1H), 3.47EkhmpledH) .

(ESI) R [mn] &%of
0.

“T8trdevaepl € St

[ uq¢/[gr e
(ESI)
[M+H]"

YeCIngs
R; [min]

(Method)

"FESNR el ¢

I Weld
(% of
theory)

39

H,C

579

2.02 (3)

6 (400 MHz,
DMSO-d¢) =
10.21 (s, 1H),
8.05 (br. s, 2H),
7.60 (dd, 1H),
7.47 (d, 2H),
7.14-7.00 (m,
4H), 6.97 (s, 1H),
4.99 (d, 1H), 4.68
(t, 1H), 4.47 (s,
2H), 4.09 (dd,
1H), 3.94 (dd,
1H), 3.86-3.78
(m, 1H), 3.80 (s,
3H), 3.46 (t, 2H).

48

40

556

212 (2)

6 (400 MHz,
DMSO-dg) =
10.78 (s, 1H),
8.09 (br. s, 2H),
7.77 (dd, 4H),
7.48 (d, 2H), 7.14
(s, 1H), 7.10 (d,
2H), 4.99 (d, 1H),
4.69 (t, 1H), 4.50
(s, 2H), 4.08 (dd,
1H), 3.95 (dd,
1H), 3.86-3.77
(m, 1H), 3.47 (t,
2H).

67




[ MtH] ' (Method) theory) 41 HO,. /gyp 567 2.24 (2) b (400 MHz, 99 HO I
DVBO-d5) = 9.96 (s, 1H), 8.48-8.28 NC CN (m 1H), 8.08 (br. HzNri s, 2H),
7.47 (dd, ~\S Ne< 2H), 7.34-7.26 NH (m78tH), 7.09 (d, OF 2H), 7.05 (t,
1H), F 6.99 (s, 1H), 4.99 (d, 1H), 4.69 (t, 1H), 4.43 (s, 2H), 4.08 (dd,
1H), 3.95 (dd, 1H), 3.86-3.78 (m 1H), 3.46 (t, 2H). 42 HOXrO 567 2.08 (3)
65 HO NC C Ciixhmple (NH O Strficture MS | LC-MS "H-NMR Yield
No. (ESI) | R [min] (% of
[M+H]* | (Method) theory)
41 Ho,,/,rxo 567 | 2.24(2) |§ (400 MHz, 99
HO DMSO-dg) = 9.96
(s, 1H), 8.48-8.28
NC AN (m, 1H), 8.08 (br.
N NP S/Y\s s, 2H), 7.47 (dd,
N=( 2H), 7.34-7.26
. (m, 1H), 7.09 (d,
Q‘F 2H), 7.05 (t, 1H),
F 6.99 (s, 1H), 4.99
(d, 1H), 4.69 (t,
1H), 4.43 (s, 2H),
4.08 (dd, 1H),
3.95 (dd, 1H),
3.86-3.78 (m,
1H), 3.46 (t, 2H).
42 HO)AO 567 | 2.08(3) 65
HO
NC N CN
P
HNT N s/\N(/:\<S
NH
&




-79- Exanple Structure M5 LC-M5 "H NWR Yield No. (ESI) R, [mn] (% of

[ MitH + (Met hod) theory) 43 HO ./~0 549 2.02 (3) 69 HO NC CNN H2N N S T~
S NNH d-F 44 HO/~0 549 2.04(3) 70 -HO-NC CNN HZN NS S N{/ \ NH 0O F
45 HOO 567 2.09 (3) 75 HQ NCCN//~~ HNNS T~'S N~<NH

Example Structure MS | LC-MS TH-NMR Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) theory)

43 HO 'j/\o 549 2.02(3) 69
HO
NC | N
-
HN" N7 s “ s
/\N(‘\

NH

o
44 HO:J/\O 549 | 2.04(3) 70

45 HOIJAO 567 | 2.09(3) 75

-n
-n




O FF -80- Exanple Structure M5 LGM5 "H NMWR Yield No.
[ MMH + (Met hod) theory)

N NH OF d

48 HO'. 0 583 2.16(3) 51 HO NC CNN

(ESI) Rt [mini (% of

46 HO o 583 2.20 (3) 74 HQJ NCCND HzN N S Y~ S
47 HO', O 567 2.34 (4) 7$0HO NC CN~-~

HZNNS NNH OF F

Example Structure MS | LC-MS TH-NMR Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) theory)
46 Hohj/\o 583 | 220(3) 74
HO
NC N CN
HNT N S/Y\S
NH
F
Cl
47 HO'J/\O 567 | 2.34(4) 79
I(i/\(\s
=
48 Hohj/\o 583 | 2.16 3) 51
HO
NC N CN
o
HNT N7 s Z\g
/\N(\‘\<
NH
F Cl




HZN N S yam S 1IN=-(
(EST) Rt [mn]

Yi el d No.
76 HO NC CNN HzN |

NH O F Cl
(% of

-81- Exanple Structure M5 LC-M5 ' H NWMR
[ MMH + (Met hod) theory)

49 HOO 579 2.27 (4)

NSyam /S 1IN=-8H O F O H3C 50 HO-0 583 2.42

(4) 90 HONCCNN HZNNS; /S NNH O
Example Structure MS | LC-MS "H-NMR Yield
No. (ESD) | R¢[min] (% of
[M+H]" | (Method) theory)
49 | MO, 579 | 2.27(4) 76
HO
NC X CN
P
HNT N7 s ZN\g
/\N(=\<
NH
F /O
H,C
50 HO o 583 2.42 (4) 90
HO
NC SN CN
P
HN" N7 s 2
/\N/=\<
NH
F Cl
51 HOJAO 567 2.06 (3) 92
HO
NC X CN
~
HNT N7 s g
/\N(z\<
NH
o
F




F C

Exanple Structure M5 LCG-M5 'H NWR Yi el d No.

51 HOO 567 2.06 (3) 92 HOJ NCCN HZNNS N /S Ne{ NH O-F F -82-
(ESI) Rt [min] (% of

[ MeH] +

(Met hod) theory) 52 HOO 561 1.99 (3) 968HONC CN H2N NS/ Tom/S N= NH
0 O H3C 53 HO'5561 1.99 (3) 96 HO i~ NC CN
Example Structure MS LC-MS "H-NMR Yield
No. (ESI) | R [min] (% of
[M+H]" | (Method) theory)
52 Hoj/\o 561 1.99 (3) 96
N7 g
/\N(\\.<
HSC
53 Hoj/\o 561 1.99 (3) 96
HO
NN
/\N(:\.<
NH
O
/
H,C
54 HOT\O 545 2.26 (2) 77
HO
NC N CN
2
HN" N7 s ZNg
/\N(=\<
NH
CH,




HZN NS~ /S Ne{ NH 0 O H3C 54 HO ./~0 545 2.26 (2) 77 HONC CNN HzN N S
Y N={/S\ NH

0 CH3 83 Exanple Structure M5 LC-M5 "H NWR Yield No.

(ESI)

Rt [min] (%of [MH' (Method) theory) 53 HOD 545 2.26 (2) 68 HO NC\ CN
HCN N SDTi S N NH
Example Structure MS | LC-MS "H-NMR Yield
No. (ESI) | R; [min] (% of
[M+H]" | (Method) theory)
55 | HO o 545 | 2.26(2) 68
HO
NC N CN
s
HNT N s/\(\s
|
\<NH
CH,
56 556 | 2.12(2) 25

Analogously to Example 16, the examples listed in Table 6 are prepared from

2-amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-dicarbonitrile:



CH3 56 HO 556 2.12(2) 25 HONC CNN - / HZN NS ~ S NzZ( \NH 0 NC

Anal ogously to Exanple 16, the exanples listed in Table 6 are prepared from
2- am no- 4-[ 4- ( 2- hydr oxyet hoxy) phenyl ] - 6--rggr-capt opyri di ne- 3, 5-di carbonitril e:
-84- Table 6 Exanple Structure M5 LC-MsS Yield No. (ESI) Rt [mn] (% of

[ MitH + (Met hod) theory) 57 /CH 553 2.52 (2) 68 of NCCN HzN N5 T~ S NF

a \ V' / Nhpes
Example Structure MS LC-MS Yield
No. (ESI) | R([min] (% of
[M+H]" | (Method) | theory)
57 J/0*" 553 2.52(2) 68
o
NC. AN
~
HNT N7 s s . o
N\
\<N
H
58 J/OH 553 2.50(2) 42
o
NC AN
~
HNT N7 s =
/\N/%S cl
N
H F
59 J/OH 566 2.24 (3) 20
NC A ~CN
~
HN s “N\g
N\
O
-
F




58 /CH 553 2.50 (2) 42 O NCCN HZNNS T~ SN/ C
(3) 20 ONCCN HNNS~5 N~ H~F F -85- Exanple Structure M5 LC M5
[ MtH] + (-M88t-hod) t heory)
H 61 /H 553 2.48 (2) 70

Yi el d No.

(ESI) Rt [min]
830 NCON HZNNS7-SNOCN N\ /

(% of

H\ / F 59 jOH 566 2.24

60 /H 526 2.10 (3)

Example Structure MS LC-MS Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) | theory)
60 J/ 526 2.10(3) 83
H ~
61 /rOH 553 2.48 (2) 70
o)
NC: ;\ :CN
HNT N s/\(\S
N
H
ci
62 /J/OH 533 2.45(2) 70
0
NC AN
-
HNT N7 s g
/\'Q\< .
H‘©~CH3




of NCCN Nz~ RN NF NZZ~( N H C 62 ,1CH 533 2.45 (2) 70 O NCCNNH 2 N
H CH -86- Exanple Structure M5 LC-MS Yield No.
[ MtH] + (Met hod) theory)

I NS S F NC

[ m n]
S %

(% of

"SIN/

(ESI) R

63 §60H 549 2.12(3) 66 0 NOL ON H2N N

F H/ o CH 64 1H 533 2.48 (2) 54
Example Structure MS LC-MS Yield
No. (ESI) R¢ [min] (% of
[M+H]" (Method) | theory)
63 J/OH 549 2.12(3) 66
0
NC: ;\ :CN
~
H =
NN S/\,\st i
-
H o)
\
CH,
64 /(OH 533 2.48 (2) 54
0
NC AN
-
HNT N7 s N\
N§< F
N CH
65 J/OH 537 2.43(2) 34
o
NC AN
~
HNT N7 s =
2 s
-
H F




0 NCCNN H2N NS S NZ (

SN:~<F N\ / F 87 Exanple Structure M5 LC-MS Yield No.

(% of [M13]+ (Method) theory) 66 JOH-EI~- 2.22 (3) 16 0 NC CNN HzN N S
~SF N(_ N/ HF
Example Structure MS LC-MS Yield
No. (ESI) R¢ [min] (% of
[M+H]" | (Method) | theory)
66 )/OH 537 2.22 (3) 16
o
NC: ;\ :CN
/
HNT N7 s =
/\N/\\\<s .
N
H
F
67 J/OH 533 2.35(2) 20
o}
NC NN
s
HN" N7 s =
/K\(S i
H
H,C
Example 68

F\HCHG65f H537 2.43 (2) 34 0 NOON HzN N S :

(ESI) Rt [nin]

2-(2-Hydroxyethoxy)amino-6-[({2-[(4-fluorophenyl)amino]-1,3-thiazol-4-yl}-

5  methyl)thio]-4-[4-(2-hydroxyethoxy)phenylpyridine-3,5-dicarbonitrile



67 foH 533 2.35 (2) 20 NCCNNHNI NS-'"- FN( _ F\H\ / HH3C
Exanpl e 68

2- (2- Hydr oxyet hoxy) am no- 6-[ ({2-[ (4-fl uor&pheny] ) am no] -1, 3-t hi azol -4-yl}- 5
met hyl ) t hi o] - 4-[ 4- ( 2- hydr oxyet hoxy) phenyl ] pyri di ne-3,5-dic bonitrile -88-
O~/OHNCCN HO-"~-NSHS N H, F Analogously to Exanple 8, the title
conpound i s obtained by reacting 120 @0 mmol ) of

4-fl uorophenyl thiourea with 89 ng (0.70 ) of 5 1,3-dichloroacetone in
et hanol, followed by reaction with 245 ng (0.50 nmol ) of

2- (2- hydr oxyet hoxy) am no-4-[ 4- ( 2- yet hoxy) phenyl ] - 6- mer capt opyri di ne- 3,
5- dicarbonitrile (Exanple 32A). - 30 ng (11% of theory) 10 'H NWMR
(400 MHz, DVMSO-d6): d = 10.24 (s, 8.03 (t, 1H), 7.61 (dd, 2H), 7.46

NC

HO

Analogously to Example 8, the title compound is obtained by reacting 120 mg
(0.70 mmol) of 4-fluorophenylthiourea with 89 mg (0.70 mmol) of

5 1,3-dichloroacetone in ethanol, followed by reaction with 245 mg (0.50 mmol) of
2-(2-hydroxyethoxy)amino-4-[4-(2-hydroxyethoxy)phenyl]-6-mercaptopyridine-3,5-
dicarbonitrile (Example 32A).

Yield: 30 mg (11% of theory)

10
'H-NMR (400 MHz, DMSO-dg): d = 10.24 (s, 1H), 8.03 (t, 1H), 7.61 (dd, 2H), 7.46
(d, 2H), 7.12 (m, 4H), 6.81 (s, 1H), 4.91 (t, 1H), 4.80 (t, 1H), 4.50 (s, 2H), 4.07 (t,
2H), 3.74 (dt, 2H), 3.62 (t, 2H), 3.56 (m, 2H).

15  LC-MS (Method 3): R; = 2.10 min; MS (ESIpos): m/z = 563 [M+H]".

Example 69

2-Amino-6-[({2-[(4-cyanophenyl)amino]-1,3-thiazol-4-yl }methyl)thio]-4- {4-[2-
20  (dimethylamino)ethoxy]phenyl}pyridine-3,5-dicarbonitrile



(d, 2H, 7.12 (m 4H), 6.81 (s, 1H), 4.91 (t, 1H), 4.80 (t, 1H), 4.50 (s,
2H), 4.07 (t, 2H), 3.74 (dt, 2H), 3.62 (t, 2H, 3.56 (m 2H). 15 LC- M5
(Method 3): R = 2.10 nmin; M5 (ESlIpos): m%-= 563 [ MtH +. Exanple 69

2- Am no- 6-[ ({2-[ (4-cyanophenyl )am no] -1, 3-t hi azol -4-yl }nmethyl)thio]-4-
{4-12- 20 (di methyl am no) et hoxy] phenyl } pyri di ne-3, 5-di carborutrile -89- CH3
N p*~1~CB NCCN H2N N SS N~ H O, CN A solution of 26.6 ng (0.15
mol ) of N-(4-cyanophenyl)thiourea and 19 nmg (0.15 mmol) of

1, 3-dichl oroacetone in 0.4 m of j sghrred at +80C for 3 h. 5 After
cooling to RT, a solution of 50.9 ny (0.15 Anol) of the conpound from
Exanple 34Ain 0.2 mM of DW andl50 ng (0.6 mmol) of sodium bicarbonate are

added. The m xture is then sti Fat RT for 12 h. The reaction m xture is
preparative HPLC (col um: Macherey Nagel

filtered and purified directl
VP50/ 21 Nucl eosil 100-5 C18 us, 5m 21 mmx 50 mm wavel ength: 220

nm flowrate: 10 25 ml/mn; nobjle phase A = water + 0.1% form c acid,
mobi | e phase B = acetoni tN¢Le; sradi®ht: 0 min 10%B -* 2 min 10%B -* 6
mn 90%B -4 7 mn 90%B -* n 10%B -* 8 mn 10%B). The

product-contai ning fractions -e tonbi ned and concentrated using a rotary
evapor at or . HN" TN S/n\(\S
N§<
H

A solution of 26.6 mg (0.15 mmol) of N-(4-cyanophenyl)thiourea and 19 mg
(0.15 mmol) of 1,3-dichloroacetone in 0.4 ml of DMF is stirred at +80°C for 3 h.

5 After cooling to RT, a solution of 50.9 mg (0.15 mmol) of the compound from
Example 34A in 0.2 ml of DMF and 50 mg (0.6 mmol) of sodium bicarbonate are
added. The mixture is then stirred at RT for 12 h. The reaction mixture is filtered and
purified directly by preparative HPLC (column: Macherey Nagel VP50/21 Nucleosil
100-5 C18 Nautilus, 5 pm, 21 mm x 50 mm; wavelength: 220 nm; flow rate:

10 25 ml/min; mobile phase A = water + 0.1% formic acid, mobile phase
B = acetonitrile; gradient: 0 min 10% B — 2 min 10% B — 6 min 90% B — 7 min
90% B — 7.1 min 10% B — 8 min 10% B). The product-containing fractions are

combined and concentrated using a rotary evaporator.

15  Yield: 50 mg (57% of theory)

'H-NMR (400 MHz, DMSO-d¢): & = 10.80 (s, 1H), 8.17 (s, 1H), 8.20-7.96 (br. s,
2H), 7.82-7.70 (m, 4H), 7.47 (d, 2H), 7.13 (d, 2H), 7.10 (s, 1H), 4.50 (s, 2H), 4.16 (t,
2H), 2.73 (t, 2H), 2.30 (s, 6H).

20
LC-MS (Method 4): R; = 1.87 min; MS (ESIpos): m/z = 553 [M+H]".
Example 70



15 Yield: 50 ny

1H), 8.17 (s,
7.13 (d, 2H),

1H), 8.20-7.96 (br. s, 2H), 7.82-7.70 (m 4H), 7.47 (d,
7.10 (s, 1H), 4.50 (s, 2H-904 16 (t, 2H), 2.73 (t, 2H),

(57% of theory) 'H NMR (400 MHz, DMBO-d6): S = 10.80 (s,

2H),
2.30

(s, 6H. 20 LCGMS (Method 4): Rt = 1.87 min; M5 (ESIpos): mlz = 553 [ MtH] +.
Exampl e 70 -90-

2- A no- 4- [ 4- § Angifih A0@L (R0YihOB

)bhiedyl] (d R{M@ ﬂlhd#@;mabﬁﬁﬁinbﬂimnmlaz& 3-thi az

ol - 4- yl}mathyl}thl o]p ri dine-3 @%‘ di carbonitrile hydrochloride NH2 x HCI NC
CN H2N N S-' -4-glimathylt lpmlllﬁ35d1®d®nﬁgﬂ€(hyd8whhmie) of the compound from
Exanpl e 39A are dissolved in 100 m  of dioxane, 150 ng (1.41 mol) of
activated carbon are added and the mxture is hydrogenated
wi th hydrogen at 3 bar. After 3 h Ndf 2M hydrochloric acid are added
and the m xture is hydrogenated @ th hydrogen at 3 bar for a further 10 20

pal | adi um on-

h. The m xtur

sheet filter,

of toluene ar
rotary evapor
and 50 nml of

10

15

20

e is then filtered
the product is
e added to the f
ator, the residue
ethyl acetate. By c

NC

qte. After renoval of the sol vent on

uti ous

1000 mg (1.84 mmol) of the compound from Example 39A are dissolved in 100 ml
of dioxane, 150 mg (1.41 mmol) of palladium-on-activated carbon are added and the
mixture is hydrogenated with hydrogen at 3 bar. After 3 h, 4 ml of 2M hydrochloric
acid are added and the mixture is hydrogenated with hydrogen at 3 bar for a further
20 h. The mixture is then filtered off with suction through a Seitz clarifying sheet
filter, the product is then washed with 50 ml of dioxane, and 50 ml of toluene are
added to the filtrate. After removal of the solvent on a rotary evaporator, the residue
is taken up in a mixture of 50 ml of water and 50 ml of ethyl acetate. By cautious
addition of aqueous dilute sodium bicarbonate solution, the pH is adjusted to about
pH 9. The phases formed are separated. The organic phase is dried over magnesium
sulphate, the solvent is then removed using a rotary evaporator and the residue is
purified by preparative HPLC (column: YMC GEL ODS-AQ S-5/ 15 pm; mobile
phase gradient: acetonitrile/water 10:90 — 95:5, with addition of 0.5% concentrated
hydrochloric acid). The product-containing fractions are combined and concentrated

using a rotary evaporator.

Yield: 57 mg (6% of theory)

pff with suction through a Seitz clarifying
oswashed with 50 m of di oxane, and 50 ni

a

t aken upyiHrya m xture of 50 ml of water



addi ti on of aqueous dilute sodi um bi carbonate solution, the pHis adjusted
to about 15 pH 9. The phases forned are separated. The organic phase is
dried over nmagnesi um sul phate, the sol véit- is then renoved using a rotary
evaporator and the residue is purified by preparative HPLC (col um: YI\/C GEL
ODS-AQ S-5/ 15 gm nobile phase gradient: acetonitrile/water 10:90 -

95:5, with ad&iiNmMR @bo @Aﬁz@m@@e@gﬂ ged. 27h(séd'1H§hi 08-7 9736+ 4) 2H7h7967 7.59
pr oduct - cont ai ni ng fractl ons are conbi ned and concentr at ed using a

rotary evapor ano?H), Vi. &l 6, 257, 7g0{60% oh, 4HEp 9B (s, IH), 4|4I7KNF2H)4(4(25|\,(4&122H)

DVBO- d5) , 8.08-7.97 (br. s, 2H), 7.67-7.59 (m 2H), 7.51
(d, 2H), 7. 203%?6’?1@%&@ 6.98 (s, 1H§, 4. 47 (g? oH), 4.25 (t,( 2H),H)

331321(m 2H) . 5LC—|\/B(Method2 R = 2.08 mn; M (ESIpos): rﬂz:518
[ MEH] i . le 71 AmnoG& 2-[ (4-fl uorophenyl amno-13th|azol yl}
met hyI)thlfo] CrMS(Methd HyBro &émpob@)(@ﬁéw) g HisddFHB- di carbonltrlle
/OH 07 CH3 NC CN HZN N SS Nzz~ HF 3 m of 1Mhydroch|or|c acid are
added to a solution of 43 ng (0.06 mMmml) of the 15 conpound from Exanpl e
43Ain 6 M ofxamphamol , and the mxture is stirred at RT

2-Amino-6-[({2-[(4-fluorophenyl)amino]-1,3-thiazol-4-yl } methyl)thio]-4-[4-(2-
10 hydroxypropoxy)phenyl]pyridine-3,5-dicarbonitrile

3 ml of 1M hydrochloric acid are added to a solution of 43 mg (0.06 mmol) of the
15  compound from Example 43A in 6 ml of methanol, and the mixture is stirred at RT
for 20 h. 10 ml of saturated sodium bicarbonate solution are then added, and the
reaction mixture is extracted with ethyl acetate (three times, 10 ml each). The
combined organic phases are dried over magnesium sulphate. After removal of the
solvent on a rotary evaporator, the crude product is purified chromatographically on

20  silica gel 60 (mobile phase gradient dichloromethane/ethanol 100:1 — 20:1).

Yield: 0.34 g (96% of theory)



for 20 h. 10 m of saturated sodi um bi carbonate solution are then added, and
the reaction mxture is extracted with ethyl acetate (three tines, 10 ni
each). The conbined organic phases are -#2ed over magnesi um sul phate. After
removal of the solvent on a rotary evaporator, the crude product is
purified chromatographically on 20 silica gel 60 (nobile phase gradient
i el or ot hahehalthangd M99 Bs-g: 8)- 106I611140, 6429, 096H00bHY eal Xag,- 92-
'H NVR (400 MHz, DMSO-d6): S = 2H), 7.61
(dd, 2H), 7. 2H), (7 @spH).7T. 1&77060(@1,(%), ﬁﬂY (s 61P974()é (d,ll-I)Q 44469@ 2d), 41@%— 4. 46

Ei/ét ﬁg?:l 3;1. = 9§( %5’%9}'4"9 ﬁ/éaflgél{g(} %(QEI_ZI)ZH) 53% [1K/I+|(—|]d+ 3_I—%3_ SB!_C:ASNSBessi ng

t he pharnacologlcal and physi ol ogi cal activity The pharmacol ogi cal and
physi ol ogical activity of the conpounds according to the invention can be
demonst r ated Ha-MRéMedhadAn Rg= a26awie: MS ESIpos):maizrer [WtBY ni nation of the
adenosi ne agoni sm by way of gene expression Cells of the CHO (Chinese
Hanst er Ovary) permanent cell line are transfected stably wth the cDNA for
t he adenosi ne receptor subtypes A, A2a and Al b. The adenosine 10 Al
receptors are coupled to the adenylate cyclase by way of G proteins, while
the adenosine A2a and A2b receptors are coupled by way of G proteins. In
correspondence with this, the formation of cAMP in the cell is inhibited or
stinmul ated, respectively. After that, expression of the luciferase is

nodul ated by way of a cAMP-dependent pronoter. The luciferase test is
optimzed, with the aimof 15 high sensitivity and reproducibility, |ow
vari ance and good suitability for



i npl enentation on a robot system by varying several test paraneters, such
as cell density, duration of the growh phase and the test incubation,
forskolin concentration and nmedi um conpdsition. The follow ng test protocol
is used for pharnmacologically characterizing cells and for the

robot - assi st ed substance screening: 20 The stock cultures are grown, at 37C

and under 5% 802, Agsebdvid/AlelphdraticolbeicapAhd@ pRii6lodRM KESityf oet al cal f serum
and in each case split 1:10 after 2-3 days. The test cultures are seeded in
384-well plates with 2000 cells per well and grown at 37C for approx. 48

hours. The rregk;fﬂ gg%@aa&sgﬁcmemggﬁggiowm %cemfLpt@%ﬁ@g&ﬁ&gyﬁm&@%mh%ri de

solution (130 um chl or1 de, potassi-um chl ori clum

chloride, 20 mvetiikSn bt detonsigiebinuhe filloofinglassigxahydrate, 5 mM sodi um
bi carbonate, pH 7.4). The substances to be tested, which are dissolved in
DMSO, are ipetted into the test cultures (maxi mumfinal concentration of

DMSO in the ?els.t bt RterRimitdn bPHR adbddiidedoRBh! of dePBktpressfont 0- 11M
fina ion). m nut es

to 3 x 10-6M conc a er, torskofin i s added
to the Al cells and all the cultures are subsequently incubated at 37C for

f h . ALt |. of | uti whi ch i d of 50% ] ysi
aagent (30 nkelH S THO RotiPSs e rd petaa AL BT Fesorreriednatd, o5
MM Tri sHO, 2w ddpndl f%}%\flgg@ﬁésg]e Srﬁ%}pr,su&';lp;@s 81, AnandORoH, Ut lBERRhe

substrate solution (2.5 uciférin, 0.1 nMcoenzyme A, 10 nM
tricine, 1035AMVecaptaTesieuenupkadl torthe edenyybatervygase, bypMay of G: araseiasidehile thet he

rotivity o midtvtn ef o EhurrErn, comih RcBsT g Les mpl RS
determ ned, ic&respéiiRnEORMEENIRIA! itlN Forddatiohi 60 cAP O tHae célliG fighdsed @nswer
is inhibited in tﬁe case of the Al cell, and, respectively, 50% of the
maxi mum stimulated, respectively. After that, expression of the luciferase is modulated by way
of a cAMP-dependent promoter. The luciferase test is optimized, with the aim of
15  high sensitivity and reproducibility, low variance and good suitability for
implementation on a robot system, by varying several test parameters, such as cell
density, duration of the growth phase and the test incubation, forskolin concentration
and medium composition. The following test protocol is used for pharmacologically
characterizing cells and for the robot-assisted substance screening:
20
The stock cultures are grown, at 37°C and under 5% CO,, in DMEM/F12 medium
containing 10% FCS (foetal calf serum) and in each case split 1:10 after 2-3 days.
The test cultures are seeded in 384-well plates with 2000 cells per well and grown at
37°C for approx. 48 hours. The medium is then replaced with a physiological sodium
25  chloride solution (130 mM sodium chloride, 5 mM potassium chloride, 2 mM
calcium chloride, 20 mM HEPES, 1 mM magnesium chloride hexahydrate, 5 mM
sodium bicarbonate, pH 7.4). The substances to be tested, which are dissolved in
DMSO, are pipetted into the test cultures (maximum final concentration of DMSO in
the test mixture: 0.5%) in a dilution series of from 1.1 x 10"'M to 3 x 10™°M (final
30  concentration). 10 minutes later, forskolin is added to the Al cells and all the
cultures are subsequently incubated at 37°C for four hours. After that, 35 pul of a
solution which is composed of 50% lysis reagent (30 mM disodium

hydrogenphosphate, 10% glycerol, 3% TritonX100, 25 mM TrisHCl, 2 mM



stinmulation with the correspondi ng substance is achieved in the case of the
A2b and Al a cells. The adenosi ne-anal ogous conpound NECA (5- N

et hyl car boxam doadenosi ne), which binds t%-al| adenosi ne receptor subtypes
with 10 high affinity and possesses an agonistic effect, is used in these
experinments as the reference conpound [Klotz, K N, Hessling, J., Hegler,

J., Omman, C. dithbiréitol RDTT)FpEANY) #Ad BO%R. luciferhse subvirdte. solERMPE M A TP,
phar macol ogy of hunman adenosi ne receptor subtypes - characterization "of

stably transf@étnéM ledtpinor& ! mM crrsnermedy, | 10 R n e hid 8 dee mpenagivn.
Pharmacol . Safold@Hanipdh o5 Jolealebll By L Sukis B0 alyge ol

representatlve i'ng exa the "receptor stimilation on a enosi ne
Al, Al a and AZlproxecepimite aubﬁhyﬂnmfera“ﬁalabtenﬂy is &ﬁbaﬁnﬂdimlslﬁg E%ﬁleﬁi sylsteld]. TTRES0 A2a
EC50 A2b No. él M forskolin), [n 2 9.747 6.1 g fO?‘ell 0 2 >200
1 13 0.2 236EGse1valyes g5e ?lethBmGdH e. ,2@629n%§e@0m4at velicly SQ/qazt ycifegggeq 3
1200 1.4 44 Dhdyel fOnfibRed ABHO chbebtthlal cell, and, respectively, 50% of the maximum
stimulation with the corresponding substance is achieved in the case of the A2b and

Ala cells. The adenosine-analogous compound NECA (5-N-
ethylcarboxamidoadenosine), which binds to all adenosine receptor subtypes with
10 high affinity and possesses an agonistic effect, is used in these experiments as the
reference compound [Klotz, K.N., Hessling, J., Hegler, J., Owman, C., Kull, B.,
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).

15
Table 1 below lists the ECsy values of representative working examples for the
receptor stimulation on adenosine A1, A2a and A2b receptor subtypes:
Table 1
20
Example ECsy A1 [nM] ECs5y A2a ECs) A2b
No. (1 uM forskolin) [nM] [nM]
2 9.9 747 6.1
8 1 300 1
10 2 >200 1
13 0.2 236 0.1
21 0.7 103 0.5
26 23 >3000 74
35 0.4 142 0.3
39 0.3 1200 1.4
44 0.6 140 0.3
48 0.4 140 0.1
70 23 >3000 28




70 2.3 >3000 28 -95- B-2. Studies on isolated bl ood vessels The caudal
artery of anaesthetized rats is excised and nounted in a conventi onal
apparatus for neasuring isolated bl ood vé&¥sels. The vessels are perfused in
a heated 5 bath and contracted using phenyl ephrine. The extent of the
contraction is determ ned using a contraction neter. Test substances are
added to the precoggRsbgskodt@rslooyessels, and the reduction of the
contraction of the vessels is neasured. A reduction of contraction
corresponds to a dilation of the vessels. The concentration at which the
contraction t Y LSt C % i [ e . 0

val ue of a %het gag'{dgis gﬁgya(ﬁi%n%\?\%?ﬁ%re égg{gcl? def‘ gl ?C?gI{ar e Ogg#e\églgpfg%%& flég.? B- 3.
St udi es on t hgpparngefot @fchfurlgatdlaith ®ldodavessdls ThapiesHels dre pernfesdd ah hefeatepeni ng
t he chest cavi t% of anaesthetized rats. and 15 is introduced into a

conventi orval Path gecheitreted pising phaayleptrinec bheyerdent of thesqniractignds dsteppineded t o

const ant - vol LHEE’%n% égccﬁﬁhfamdh) iRk ! ‘I*éétO{ﬁbstﬁH&stal?é’ A8Ld 't'égflijég gfécS%?d&'Ee% blobd! N9

t hereby is recor via an appropriate pressure trans ecrease in
t he perfusi ovespalgaundiee teduttivnsofahe aogedraoh of dierespdndsnéau@dr &lradattionn of
t he coronary rteries. At the sane_tjnme, the pressure developegﬂgé@he

heart during ragOBSRTFSRONADIP 3 dilaton o thedv s5sels. 4hp 4PResBHatqR 3t €into
the left ventij gh&iorPOEing vidtd M&kels BN RATHIS 5GNSIBERN a5 kRE ECYL Galfil oI Ch
the isol ated {1enarat 10beats IS founde %)ﬁ}rca cul a}{IS(%% romatshe m?r%{)e? 019
contractilihs festrsubsiancetwitterespctito iMeebmmerpeoperods. bl ood pressure and heart
rate on awake rats 25 Various dosages of test substances are adm ni stered
orally to awake SHR (spontaneously hypertensive rats) rats carrying an

internal trangm tteideabaMel Soendorff heart

The heart is rapidly removed after opening the chest cavity of anaesthetized rats and
15 s introduced into a conventional Langendorff apparatus. The coronary arteries are
subjected to constant-volume (10 ml/min) perfusion, and the perfusion pressure
rising thereby is recorded via an appropriate pressure transducer. A decrease in the
perfusion pressure in this arrangement corresponds to a relaxation of the coronary
arteries. At the same time, the pressure developed by the heart during each
20  contraction is measured via a balloon introduced into the left ventricle, and a further
pressure transducer. The rate at which the isolated heart beats is found by calculation

from the number of contractions per unit time.

B-4. Measurement of blood pressure and heart rate on awake rats

25

Various dosages of test substances are administered orally to awake SHR
(spontaneously hypertensive rats) rats carrying an internal transmitter capable of
measuring permanently both blood pressure and heart rate (telemetric monitoring of
haemodynamic parameters. Blood pressure, heart rate and their changes are then

30  recorded over a period of 24 hours.



measuring permanently both bl ood pressure and heart rate (telenetric

noni toring of haenbdynam c paraneters. Bl ood pressure, heart rate and their
changes are then 30 recorded over a peri®¥d of 24 hours. -96- B-5.

Measur enent of bl ood pressure and heart rate on awake rhesus nonkeys and

mar noset s Awake rhesus nonkeys are fixed in a tube. For the infusion of test
subst ances ang-j§.0r Mdasuradbmob Ml @@dore i £ heartriRtcRr fivake ehddua ke shdt he
veins of the legs of the aninmals. At various concentrations, test

subst ances are i nf B8EHOSEH ravenously via one of the catheters over a period
of 15-30 m nutes. Changes in blood pressure and heart rate are nonitored
every 1-5 mnutes for a total of 60 mnutes, using a commercially available
i nstrunent foAwskashesuswohless Ateofixkdin asshe. Eoothe frifasivah of estabitascesfad féhi s

10 purpose, the neasuring sleeve is fixed on opne of the |egs._ Various
concent rat3 on blped sauples cpibetsrcws Phaced aptriths ¥eias atithsrlges of ths aaiaue

mar nosets whi gh vﬁﬁBﬁch&'&eﬁtPJtﬁBQ%sttﬁﬁ&%ﬂeg LEL in‘\f@s%ﬁ%ﬁa\%%oﬁl@ﬁ‘%w b oP fih
( ae

bl ood pressure and heart rate (telenetric nonitoring o nmodynam c
par anet ers). Bitbaersldveprgssod ef 168ArminustseChazet e bloodhaesyere @adehdaltemate

recorded for a period of 6-24 _hours. _C Wirking exanpl es. of pharmaceuti cal
Conposi ti ons 38 FRBIQEHSYTHGL SRS PRkl Gif Camipse Grpert EPmATEAly

phar maceut i caly SLERALGHINADNS forl MeddBinf A BIWHDFraddke of Pedh&lire baBRs CPHPARI ti on:
100 ng of the conpound of the invention, 50 ng of |actose (nonohydrate), 50

mg of nmulQe pumpsh tHematdsvang sledvensfinéd podyeofithe fpgsr ol i done (PVP 25) (from
BASF, Ludw gshafen, Gernmany) and 2 ng of nagnesi um stearate.

Various concentrations of the test substances are administered orally to awake
marmosets which carry an internal transmitter capable of measuring both blood
pressure and heart rate (telemetric monitoring of haemodynamic parameters). Blood

15  pressure, heart rate and their changes are then recorded for a period of 6-24 hours.

C. Working examples of pharmaceutical compositions

20 The compounds of the invention can be converted into pharmaceutical preparations

in the following ways:

Tablet:

25  Composition:

100 mg of the compound of the invention, 50 mg of lactose (monohydrate), 50 mg of
maize starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASEF,
Ludwigshafen, Germany) and 2 mg of magnesium stearate.

30

Tablet weight 212 mg, diameter 8 mm, radius of curvature 12 mm.



30 Tabl et weight 212 ng, dianmeter 8 nm radius of curvature 12 mm -97-
Production: The m xture of conpound of the invention, |actose and starch is
granul ated with a 5%strength solution {$m) of the PVP in water. The
granules are dried and mixed 5 with the magnesium stearate for 5 m nutes.
This m xture is conpressed in a conventional tablet press (see above for
format of theptqiab@dn:. A guideline conpressive force for the conpression is
15 kN. Suspension which can be admi nistered orally: 10 Conposition: 1000
ng of the conpound of the invention, 1000 ng of ethanol (96%, 400 ng of
Rhodi gel (r) ( ; j . 15
10 m “of o al TEaeiRrUTLARAMAR Gt i HARKOY A0} Bue i ot Selialia YR
conpound of  BHestrengthindalution (/adwdtthoRVP iAGvatére TRA@elingtds ars dSed pededded n

et hanol , and th@ncorrpound,of t he in%?nti on is agded_to t he suspensi on. The
water is adde®Rhiicemagnesiymgstearpie for x} Jridutes dpis FE¥UFORS SABRTESEC 10 tint | |
the swelling odi,gel . t} I C :

adm ni st ered gé%‘{epﬁomcgk&%gs?ﬂf?sog%ggég&%g f%fS ft eﬂcgﬁ{)lgwgslgp' {%hegfﬁrqslér}ﬁi on,
2.5 g of pol ysenp@tevafodcedfor theaompression is 15 kN.

Suspension which can be administered orally:

10
Composition:

1000 mg of the compound of the invention, 1000 mg of ethanol (96%), 400 mg of
Rhodigel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

15
10 ml of oral suspension correspond to a single dose of 100 mg of the compound of

the invention.

Production:

20
The Rhodigel is suspended in ethanol, and the compound of the invention is added to
the suspension. The water is added while stirring. The mixture is stirred for about 6 h

until the swelling of the Rhodigel is complete.

25 Solution which can be administered orally:

Composition:

500 mg of the compound of the invention, 2.5 g of polysorbate and 97 g of
30  polyethylene glycol 400. 20 g of oral solution correspond to a single dose of 100 mg

of the compound of the invention.



30 pol yethyl ene glycol 400. 20 g of oral solution correspond to a single
dose of 100 ng of the conpound of the invention. -98- Production: The
compound of the invention is suspended in% he nixture of polyethyl ene glycol
and polysorbate with stirring. The stirring process is continued until the
conpound of 5 the invention has conpletely dissolved. i.v. solution: The
conpound of tpeoduati@niti on is dissolved in a concentration bel ow the
saturation 10 solubility in a physiologically tolerated solvent (e.g.

i sotonic saline, 5%glucose solution and/or 30% PEG 400 sol ution). The
solutionis s il il i iy i

pyrogen-free ﬁﬁ%g%?@gﬁ“gﬁﬁﬁﬁﬂﬁﬁ€§¥33&$§%6%¥%§gf§§“ﬁ%ﬁ#iﬁé@@%%ﬁ&%@%ébm9bg_
Pat ent cl ai s aid p&lysqrbata dvithf stirtieg. fThe Btitrmng(grocesiRB cotinid@ udM] {He)compebihd\ofS/ N ~

R3)o H.5 in which Rl represen hydr ogen or represent d - Co) - al kyl
V\,hl( Ch) may Be Ithe invclentljg)n has corrqple'?e?y éigsol\)f/ed. g pres s ( ) y

i.v. solution:

The compound of the invention is dissolved in a concentration below the saturation
10  solubility in a physiologically tolerated solvent (e.g. isotonic saline, 5% glucose
solution and/or 30% PEG 400 solution). The solution is sterilized by filtration and

used to fill sterile and pyrogen-free injection containers.



substituted by hydroxyl, am no, nono- or di-(Cl-C4)-al kyl ami no, 10
pyrrolidino, Svgémpﬁpgﬁpunnrpholino, pi perazi no or N met RGIERZ0880993 k0, R2
represents (C2-C6)-al kyl which is nono- or disubstituted by identical or

di fferent substituents selected fromthe-9oup consisting of 15 hydroxyl,
(d-A)-al koxy, am no, nono- and di-(Cl-C4)-al kyl am no, R3 represents a
substituent selected fromthe group consisting of hal ogen, cyano, nitro,
(C1-Co6) - al kyl pabyeleiasl , (Cl- C6) - al koxy, am no, nono- and

di - (C1- CB) - al kyl'ami no, carboxyl and (d -C6)-al koxycarbonyl, 20 where al kyl
and al koxy for their part may in each case be substituted up to five tines
by fluorine, -100- oﬂnﬁSPﬂﬁ?@H&ﬁagﬁe nunmber 0, 1, 2, 3, 4 or 5, 5 where,
if the substituent I's present nore’ than once, its nmeanings my be
identical or different, and its salts, solvates and sol vates of the salts.
10 2. Conpound of the formula (1) agcording to Caim1l, in which Rl
represents hydrogen or represents RO -C4)-al kyl which may be 15 substituted
by hydroxyl, amino or dinmethylaf no, R2 represents (C2-C4)-al kyl which is
nono- or disubstituted by identilcal or different substituents selected from
the group consisting of hydr met hoxy and am no, -

CN (D,

in which

R represents hydrogen or represents (C;-Ce)-alkyl which may be
substituted by hydroxyl, amino, mono- or di-(C;-C,)-alkylamino,
10 pyrrolidino, piperidino, morpholino, piperazino or N'-methyl-

piperazino,

R? represents (C,-Ce)-alkyl which is mono- or disubstituted by identical
or different substituents selected from the group consisting of

15 hydroxyl, (C,-C4)-alkoxy, amino, mono- and di-(C,-C4)-alkylamino,

R’ represents a substituent selected from the group consisting of halogen,
cyano, nitro, (C;-Cg)-alkyl, hydroxyl, (C;-Ce)-alkoxy, amino, mono-
and di-(C,-C¢)-alkylamino, carboxyl and (C,-Cs)-alkoxycarbonyl,

20
where alkyl and alkoxy for their part may in each case be substituted

up to five times by fluorine,



20 R3 represents a substituent selected fromthe group consisting of

hal ogen, cyano, nitro, (Cl-C4)-al kyl, hydroxyl, (d-C4)-al koxy, am no,

mono- and di - (Cl- C4) - al kyl ami no, carboxyll08nd (d - C4) - al koxycar bonyl, 25
where al kyl and al koxyl for their part may in each case be substituted up
to three tinmes by fluorine, and 30 n represents the nunber 0, 1 or 2,
where, if the subsgiduent R3 is present tw ce, its neanings nay be

identical or different, -101- and its salts, solvates and sol vates of the
salts. 3. Conpound of the formula (1) according to Claiml or 2, 5 in which

R represents hydrggen, S Y, -propyl or isopropyl which
are in each case m%no- 5%9%%%1%{}'&@3%%8@, b?t’ ?’d%a(r)] ?’cal or different
substituents selected fromthe group consisting of hydroxyl, nethoxy and

am no, R3 represents a substituent selectgd fromthe group consisting of
fluorine, 515 chlorine, WBe6nifni@e suhsieent K 115 presgps more. thap jppee, its meanings

trifluoronethyl, hydro g Yor dtk: y, am no, nono- and di net hyl am no,
car boxyl, nethoxycar bon%bgﬁg@égp%ixycar %)Hr%ll , and 20

and its salts, solvates and solvates of the salts.
10 2. Compound of the formula (I) according to Claim 1,
in which

R represents hydrogen or represents (C,-Cy4)-alkyl which may be
15 substituted by hydroxyl, amino or dimethylamino,

R? represents (C,-C4)-alkyl which is mono- or disubstituted by identical
or different substituents selected from the group consisting of

hydroxyl, methoxy and amino,

20
R’ represents a substituent selected from the group consisting of halogen,
cyano, nitro, (C;-Cy)-alkyl, hydroxyl, (C,-C4)-alkoxy, amino, mono-
and di-(C,-Cy)-alkylamino, carboxyl and (C,-Cy)-alkoxycarbonyl,
25 where alkyl and alkoxyl for their part may in each case be substituted
up to three times by fluorine,
and
30 n represents the number 0, 1 or 2,

where, if the substituent R’ is present twice, its meanings may be

identical or different,



n represents the nunber 0, 1 or 2, where, if the substituent R3 is present
twce, its neanings nay be identical or different, 25 and its salts,

sol vates and solvates of the salts. 4. Prl®dess for preparing a conpound of
the formula (1) as defined in Cainms 1 to 3, characterized in that a
conmpound of the formula (I1) 30 102- O /R2Z NCCN (I1), RAN N SHH in which
R and R2 each have the neanings given in Clains 1 to 3, 5 is reacted with
a conmpound of the formula (I1l11) X~S - Nz (R3)n (Il11), Hin which R3 and n
each have the meanphds galisesolvates@ndisplyates pbthg saltl 10 X represents a
suitabl e | eaving group, and the resulting conpounds of the formula (1) are,

i f appropriate,

converted into their solvates, salts and/or sol vates of the

sal ts using tBe ap@oapouad ef the Yormula (I) according to Claim 1 or 2,

5

10

15

20

25

30

in which

R represents hydrogen,

R’ represents ethyl, n-propyl or isopropyl which are in each case mono-
or disubstituted by identical or different substituents selected from the
group consisting of hydroxyl, methoxy and amino,

R’ represents a substituent selected from the group consisting of fluorine,
chlorine, bromine, cyano, nitro, methyl, ethyl, trifluoromethyl,
hydroxyl, methoxy, ethoxy, amino, mono- and dimethylamino,
carboxyl, methoxycarbonyl and ethoxycarbonyl,

and

n represents the number 0, 1 or 2,

where, if the substituent R® is present twice, its meanings may be

identical or different,
and its salts, solvates and solvates of the salts.

Process for preparing a compound of the formula (I) as defined in Claims 1 to

3, characterized in that a compound of the formula (II)



solvents and/or (ii) bases or acids. 15 5. Conpound as defined in any of
Clains 1 to 3 for the treatnent and/or prophylaxis of diseases. 6. Use of a
conpound as defined in any of aims 1 td03-for preparing a 20 medi canent
for the treatnment and/or prevention of hypertension and other disorders of
t he cardi ovascul ar system 103- 7. Medicanent, conprising a conmpound as
defined in any of dains 1 to 3 in conbinatiggnh with an inert, nontoxic,

phar maceutically suitable auxiliary. 8. Mgdicanent, conprising a conpound as
defined in any of Clains 1 to 3 in 5 compination with a further active
conpound sel ected fromthe group consi 9y of beta bl ockers, cal cium

ant agoni sts, diuretics, ACE inhibitors, antagoni sts and nitrates. 9.
Medi canment according to Claim7 or 8 fok_theg treatnment and/ or prevention of
10 hypertension and other disorders of th¥ cardiovascular system 10. Method
for the treatnent and/or preventionNgf pertqgﬁion and ot her disorders of
t he cardi ovascul ar systemin humans by aaﬂinistering an

ef fective anount of at | east one conpound ay defined Vm any 15 of Clains 1

gﬁ 7 to 9.

in which R! and R? each have the meanings given in Claims 1 to 3,

5 is reacted with a compound of the formula (III)

X/Y\s
NX@(R% (),
H

in which R* and n each have the meanings given in Claims 1 to 3 and
10 X represents a suitable leaving group,
and the resulting compounds of the formula (I) are, if appropriate, converted

into their solvates, salts and/or solvates of the salts using the appropriate (i)

solvents and/or (ii) bases or acids.

15
5. Compound as defined in any of Claims 1 to 3 for the treatment and/or
prophylaxis of diseases.
6. Use of a compound as defined in any of Claims 1 to 3 for preparing a
20 medicament for the treatment and/or prevention of hypertension and other

disorders of the cardiovascular system.



10

15

10.

- 103 -

Medicament, comprising a compound as defined in any of Claims 1 to 3 in

combination with an inert, nontoxic, pharmaceutically suitable auxiliary.

Medicament, comprising a compound as defined in any of Claims 1 to 3 in
combination with a further active compound selected from the group
consisting of beta blockers, calcium antagonists, diuretics, ACE inhibitors,

AT1 antagonists and nitrates.

Medicament according to Claim 7 or 8 for the treatment and/or prevention of

hypertension and other disorders of the cardiovascular system.

Method for the treatment and/or prevention of hypertension and other
disorders of the cardiovascular system in humans and animals by
administering an effective amount of at least one compound as defined in any

of Claims 1 to 3 or a medicament as defined in any of Claims 7 to 9.





