t hereof The present application relates to novel phenylam nothi azol e
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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).



A2a, A2b and A3 are known. According to the invention, "adenosine-receptor-
25 selective |igands" are substances which-bind specifically to one or nore
subt ypes of the adenosine receptors, thus either m mcking the action of
adenosi ne (adenosine agonists) or blocking its action (adenosi ne
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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.



bl ood pressure is acconpanied by a refiectory increase in heart rate. The
increased heart rate can be reduced by agtivation of A receptors using
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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.



derivatives based on natural adenosine [S.-A. Poulsen and R J. Quinn,
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provi des conpounds of the formula (1) O
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in which
10
R! represents hydrogen or represents (C,;-Ce)-alkyl which may be substituted by
hydroxyl, amino, mono- or di-(C;-Cy4)-alkylamino, pyrrolidino, piperidino,

morpholino, piperazino or N'-methylpiperazino,

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

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

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

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

five times by fluorine,



N:z;( _ (R n Hin which 10 Rl represents hydrogen or represents

(g -C6)-al kyl which may be substituted by 5-hydroxyl, am no, nono- or

di - (Cl-4) - al kyl am no, pyrrolidino, piperidino, norpholino, piperazino or
N - et hyl pi perazino, 15 R2 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 - (Cl-C4) - al kyl amaid, R3 represents a substituent selected fromthe group
consi sting of hal ogen, cyano, 20 nitro, (Cl-C6)-alkyl, hydroxyl,
(C1-C6) - al koxy, am no, nono- and di-(Cl-C6)- al kyl am no, carboxyl and

(C1-Co) - al kox¥lcar bg%%ep%mﬁ%ﬁ%@)%yd la@gquhggxy for their part may in each

case be substitute i es™ aorine, -5- and n represents the
nunber 0, 3, 2, 3, 4 or 5 5 where, if the substituent R3 is present nore
than once, its neanings may be identjical or different, and their salts,

sol vates and sol vatsteil tigsubgtituent R™1ig pegsgplomatesthas opedilisgneaingsananbent i on
are the conpounds . : (1) and the salts, solvates and sol vates
of the salts theregééﬁ@%é£?%%%gﬁhds whi ch are

and their salts, solvates and solvates of the salts.
10
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
15 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.

20  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.

25
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
30  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.



enconpassed by the formulae (1) and are nmentioned in the fornul ae bel ow, and
the salts, solvates and solvates of the_galts 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 conmpounds which are enconpassed by the fornula (1) and are

menti oned bel ow are not already salts, solvates and solvates of the salts.
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tautoneric fornms, the present invention enconpasses all tautoneric forns.
Sal ts pref er r bendepesulphenimiacyh sephtbilenddésuiphosioncid, raeetivt dcih tafleoroacetic acid,

physi ol ogi cal Ly .30 acceptabl e,salts of..the.congounds accordi.ng 1.0 the
Prventt on. Al BIPRISTES AGGaas o gd: Bubric AriarRaE ST A EE GREHE ks o
phar maceut i cahcidRRl be@ddi®angd 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 ncl ude %;i dg@?&éltg'gl%ﬂgi %%%e?)&a%ﬁsea?gtlge&atlhﬁ?ﬁﬁ%%ﬁﬁl&%&%@ﬁl%?o ?he' 91%/8 ?oql also

| c
sul phori caci s of rochloric aci hydrobrom C aci d,

sul phuric aci ¢hclitaapHof édhventéstalibasee EGANBSHY WA exafpld ané brelerebly| gkeini C
aci d, tol uenesul phonic acid, benzenesul phonic acid, naphthal enedi sul phoni c
acid, acetic #atal salts (for gtaranie spdivmaanidgpotassium 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:



propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric
acid, maleic acid and benzoic acid. 10 Physiol ogically acceptable salts of
t he conpounds according to the invention also include salts of conventional
bases such as, by way of exanple and preferably, alkali netal salts (for
exanpl e sodi um and potassium salts), alkaline earth netal salts (for
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meani ng, unl ess specjfied otherw se: -7- ) i )
{ respectively. Preference is given to a straight-chain or branched alkoxy radical

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;-Cg)-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;-Ce)-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.



For the purposes of the invention, L,-C6)-alkyl. (C, -0C6)-alkyl-C4)-al kyl and
Lz-C4) alkyl are straight-chain or branched al kyl radicals having | to 6, 2
to 6, 1to4 and 2 to 4 carbon atons, respectively. Preference is given to
a straight-chain or 5 branched al kyI radi cal having 1 to 4 or 2 to 4 carbon
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|- C6Lyl am no ghgn8 T efetdnde hiverAblehlodmk B flusRiE&Sent an am no group having a
straight-chain or branched al kyl substituent having | to 6 and 1 to 4

carbon atons, respectively. Preference is given to a straight-chain or
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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,-Cy)-alkyl which is mono- or disubstituted by identical or
different substituents selected from the group consisting of hydroxyl,

30 methoxy and amino,



30 preference: nethylam no, etylam no, n-propylam no, isopropylam no and
tert- butylam no. -8- For the purposes ofgthe invention,

di - ~C1- C6) - al kyl ami no and di-(Cl-C4)-al kyl ami no represent an am no group
having two identical or different strai ght chain or branched al kyl

substituents avin i n each 0 4 car.bon ons
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but yl - N- et hyl am no, N-ethyl-N-n-pentyl am no and N n-hexyl - N-net hyl am no. 10
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radi cal s in the cotpeaiiies ticBuerttieng to the invention are substituted, the
radi cal s may be nono- or pol ysubstituted, unless specified otherw se. For
the 15 purposes of the present invention, the neanings of all radicals

whi ch occur ngge 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 differ n il ' 20 For the purposes of the present

i nvention, &prgfereﬁa &wégg%V Cbﬁngnds of the formula (1) in which 25
R represents hydrogen or represents (A-CA4)-al kyl which may be substituted
by hydroxyl, ami no or dimethylamno, R2 represents (C2-C4)-alkyl which is
nono- or di subst i t he, g‘yhe slbstifueni Roys 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



different substituents selected fromthe group consisting of hydroxyl, 30
met hoxy and am no, -9- R3 represents a substituent selected fromthe group
consi sting of hal ogen, cyano, nitro, (G -C4)-alkyl, hydroxyl,

(G -A)-al koxy, am no, nmono- and di-(d -C4)- alkylanino, carboxyl and

(g -CA)-al koxycarbonyl, 5 where al kyl and al koxyl for their part may in each
case be substituted up to three times by fluorine, and 10 n represents the

nunber 0, 1 o b uent R3 is present twice, its

meani ngs nmay E}e |d}§4§ |S§ré er“@fe?kbé?tg%% 15 and their salts, solvates and

solvates of the salts. For the purposes of the present inventi on, parti cul ar

preference is given to conpounds of,the fornula (1) 20 in which

represents hydr ogettherpifrthe sebstifitest R HylreseRt Byigg yis 1eanings mrayha 1dWPﬁ°@h0¥are in

each case gono- or 425, Igl substituted by identical or different substituents

sel ected fromthe group ° consisting of hydroxyl, methoxy and am no, R3

represents a substituent selected fromthe group consisting of fluorine,

chl orine, brom ne, cyano, nitro, methyl, et h{ tr| fl uoronet hyl, hydroxyl,
am n

30 met hoxy, efPIbGr salis, selvatesand solwietiofithe rajts car boxyl ,

met hoxycar bonyl and et hoxycar bonyl, and

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’R
NC CN
~ am,
R! X
\N N~ sH

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)

(R%),

x/\,%\s
NX@ (1),
20 H

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



-10- n represents the nunber 0, 1 or 2, where, if the substituent R3 is
present twice, its neanings may be identigpl or 5 different, and their
salts, solvates and solvates of the salts. The present invention furthernore
provi des a process for preparing the conpounds 10 of the forrmula (I)
according to the invention, characterized in that conmpounds of the formula
(11) 1 Rz O ANC CRERFsepts a smtf:ﬁm?eswnﬂ £1QuD, RGP AHOEeR ) TREUREFIOERE: t he

meani ngs gi ven abo : faet e ' ik t in the presence of
base with a conpouﬁgmgggﬁﬂg)ﬁ%b@ﬁﬂ%ﬁ(%ﬁﬁ?§%§ fggiﬁ ( _ (RN \ (I11), H20
in which R3 and n each have the neani ngs gi ven above and
and the compounds of the formula (I) are, if appropriate, converted into their
5  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:
10

Scheme 1

2 Cl

NS NaHCO, NC AN CN
. Y
HN DMF, 20°C =

X
=z
N

H,N SH (R3),
S

n

Suitable solvents for the process according to the invention are all organic solvents
15 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
20  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.



-11- X represents a suitable | eaving group, preferably halogen, in
particular chlorine, bromne or iodine, or nesylate, tosylate or triflate,
and the conpounds of the forrmula (1) are, 1 f appropriate, converted into
their 5 solvates, salts and/or solvates of the salts using the appropriate
(1) solvents and/or (i11) bases or acids. The process_ described above can be
i | lustrated i$Hitehl eei?é??él%tﬁythﬁa‘iﬂﬁm%y inpRganicoPIrganisc hases BRESwPreferatiyhene |

o N SH (o) prge AR pvatiad, ol HoF oo sty deMibvide e ™

i nventi on ar epahdsivai ggmﬁlﬁohlkelmmtaIJ@Mat@m ek ab @@dlhmmswn&rnatdw@ofaeaﬁml on
conditions. These include al cohols, such as nethanol et hanol and

i sopropanol , fesRaEs, Orsﬁéfﬁ“li% garbonate atkalingety)| bisprbpnatRet sl asasydinme and
cyclic et 'Bersblcs?rﬂ bgttaEQf+meﬁlla bbnétgtrgzgﬁdﬁl%%‘f”ﬁfgoﬁﬁ'& di,grane ¢, fghers.

such as ethyl ace a e Tr ace focarbons, such as benzeéne
t ol uene, Xy|me&oxﬂexﬁnpoﬁﬁmwchﬁﬂ@xﬁﬁﬁ,sod?lhinOl’eihl@ﬁidedoﬂ”llpdfa@siﬂmbétﬂmmdsLkﬁh as

di chl or onet hane i ) ) i . Lo
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[4.3.0]non-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);

c) Qintela et al., European Journal of Medicinal Chemistry 33, 887-897 (1998);



20 or chl orobenzene, or other solvents, such as dinethyl formam de,
acetonitrile, pyridine or dinethyl sulphaxide. Water is also suitable for
use as solvent. It is also possible to use m xtures of the solvents

menti oned above. The preferred solvent is dinethylformamde. -12- Suitable
bases are the customary inorganic or organic bases. These preferably

i nclude al kali netal hydroxides, such as, for exanple, sodium hydroxide or
pot assi um hydgoxy | 4,,; A5, hi&s i car bonat e,

pot assi um cgpbdggggdgﬁﬁgéggggﬁ?%arbdﬁg?g%ggfﬁérr’Hzfé?nggZ%bonates, such
as sodium 5 bicarbonate or potassium bicarbonate, al kali netal al koxi des,
such as sodi nmet hoxi de 0 ot assi .met.hagxi de, sodiu t hoxi de or

pot assi um et hbls BemBFunds b Hormniia, (1) ERCURFUE. ToprestiBASTORETL itk alSa b um
am de, |itshi uppRirsd gtréh{ﬁ?tvt;m{ coripdutlds 8Mbd&oulh (WA um di i sopropyl am de, or
organonetal | i'c conmpounds, such ‘as butyllithiumor phenyllithium or organic
ami nes, such as triethylamnmne, pyridigé, 10
1,8-diazabicycI0[5.4.0]undec-7-ene(ﬁﬁBU) or 1,5-di azabi cycl o[ 4. 3. 0] non-5-ene
(DBN). Preference is given to al kaly netal carbonates and al kali netal

bi carbonates. Here, the base ca npl oyed in an anmobunt of from1l to 10
nol, preferably froml to 5 nol, particular froml to 4 nol, based on 1
mol of the conpound of the 15 fokguwga (11). The reaction is generally
carried out in a tenperature range pf from-78C to +140C, preferably in the
range from-20C to +60C, in pggticular gnframO0C to +40C. The reaction can
be carried out under atnospheri C : educedV20 pressure (for
exanple in the range fromO0.5 to eral, the reaction is

carried out under atnospheri N Loon ds of the fornmula (11) in
which R represents hydrogen &re known per se to

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

o’RZ
NC: ;\ :CN + Na,8 —= NC CN
o S
H,N N~ g7 : 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-



the person skilled in the art or can be prepared by customary nethods known
from 25 the literature. Reference may b 4n_ade, 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 (7), 1014-1017 (1997) and_ 34 (4), 557-563 (1998); 30 b)
Dyachenko et Ryrrolidmmai syrdine fandiacetonisilel liciscispposiible 3a usoymixfuges eHihe

1998) ; ' I I J | of . i Gi . ' . 33,
ba7-gb7 ( 1bogjtovEmBufbngl el PRGARakUDRL: & it N Rt SRobENAE S 4op,
107-111 (1987). The conpounds of the fornmula (I11) in which R represents

hydrogen can also be 5 prepared starting with conpounds of the fornmula (I1V)
Rz 0 NC CN (Npe reagipn Ns Seperaliyi @rried ouf i1 asteppeiaheg rapss f fiym &4°6 n with

n exoml oty hihgr eytRRly el ERE LR s 0 R GTy ph el

azS NC CN Hzhs(NGCSH 1b0(PCefThe rresttibarcati e @sried &al indeetaghosphibiid)i dlevatsl sodi um
sul phide in an anmount of from1l to 10 nol, preferably from1l to 5 nol, in
particul ar f riseReedRyessuraffor example igthe rapnge from 0.5 to 5 bar). In 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

o/R2

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

R'“-NH, (VD),



of the compound of the forrmula (IV). Suitable solvents are all organic

sol vents which are inert under the reactlg 20 conditions. These preferably
i ncl ude N, N-di net hyl f or mam de, N- et hyl 4- pyrrolidinone, pyridine and
acetonitrile. It is also possible to use m xtures of the abovenentioned
solvents. Particular preference is given to N, N-dinethylfonnam de. The
reaction is generally carried out in a tenperature range of from+20Cto 5
+140C, prefer . 4n the range of from +20C to +120C, in particular at from
+60C to +100C. € reaction can be carried out under atnospheric, elevated
or reduced pressure (for exanple in the range from0.5 to 5 bar). In
general, the reactjon is carried out under atnospheric pressure. 10 The
conpounds of Rhe B‘Fsrthﬁle@PWOégngb‘@nﬁP@YﬁaPBHd%ﬁQPb@B[%Fthb’émtgﬁ% conpounds
descri bed n the follow ng publications: a) Kanbe et al., Synthesis, 531-533
(1981); b) Elnagdi et al., Z Naturforsch. 47b, 572-578 (1991). Corrpounds
of the for mul & givé rompowdds ofitheiformds (V) represent hydrogen can be prepared
by initially converting conmpounds of the formula (1V) with copper(I11l)
chloride and isoanyl nitrite in a suitable solvent into conmpounds of the
formula (V) 20RZ O- NCCN/ \ O &S in which R2 is as defined above,

O/

C
NC N N
| ' VII)
R1A — ( ]
~ NT 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 conmpound of the fornmula (VI) R1"-NH2 (VI), -
15- in which R A has the neaning of Rl gil\r{in above, but does not represent
hydrogen, 5 to give conpounds of the formila (MI) 0 ,RR NCCN/ RA, |
(M1), 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 procesSchdmed i bed above can be illustrated in an exenplary manner by
the fornula schene belpw -16- Schene 3 0~R2 0~R2 NC\ I%W CuCl2 NC CN /

CHHNNS 13 C N %/Fb NCO CH3 RI - NH2 o~
NC N CN CuCl, R NC XN CN
Z CH, o
H,N N S Cl N S
ZAN
o) o} CH,
(,
lRm—NH2
R R2
o~ o~
NC N CN Na,S NC N CN
-———
R'AL Z DMF R'AL =
H N SH H N S

The process step (IV) — (V) is generally carried out using a molar ratio of from 2 to
5 12 mol of copper(Il) chioride 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



O-"R2 02 NC\ CNNa2S NC\ CNRIA/ DW R A1l /| NNSHNNS HH The
process step (IV) -+ (V) is generally cankied out using a nolar ratio of
from2 to 5 12 nol of copper(ll) chloride and from2 to 12 nol of isoanyl
nitrite per nole of the conpound of the fornula (1V). Solvents suitable for

this process step are all or anic olvent which are inert under the
reaction condit fighleromsiaang, i a%fyerl ioathném 08 Qtheresalvents;cpich sas

di ethyl ethery a &£ B&ﬁi}e r
butyl acetate, H%%Jﬁgcar %)drgsgeég{nﬂ%‘ enzengtsis af% g%@e% P%énrg ggﬁteh%or
cycl ohexane, arbbk/ememtainedi sdsiyehtmd’aeifefraﬁ solserntéare ail:é‘toa]snldlan& ldﬁnahyltfdmrmide.

di chl oroet hane or chl orobenzene, or other solvents, such as

di met hyl f ormam de, acetonitrile or pyridine. It is also possible to use
mxtures af U aBYeTENChaand St Fatiche SQhye €.78°C ¢
acetonitrile andrm met hylrgeorrraﬂ\% ﬁlﬁclen raeac |eoan ies ggnergff% carri 8d out
In a tenper attﬂr8@°@ap@e§eralblyfmonhb-ﬁﬁ@ bf)fromlim@’c pr efl @0dh| iy pantiche atafiga of

from+20C to +1Q in rticular at from +20C to +60C. The.reacti Qn can be
carried out uT?g}T)e °§ﬁé¥hecrea<‘é}0élv%ne G?megéﬁlﬁé’é‘éerp?t@?éﬂk@c(ﬁ Va@aa‘ﬁpl ein
the range fromiQcq Iptr&sérel{?cfr)exaﬂlglegﬁ'ﬁ?erﬁh e %{)}? (&?fbcﬁ bﬁ‘;‘ In (g\é/n&‘glr tetdaQidh under

at mospheric pressure he process ste I's generally
carried out usicagied ombluater nemospheric pressama.| to 8 m)l of the conmpound of the
formul a (1\6I) per nole of the conpound of the fornula (V).

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  1is 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).



15 Solvents suitable for this process step are all organic solvents which
are inert under the reaction conditions. These include alcohols such as
nmet hanol , et hanol and i sopropanol, ketoh@% such as acetone and net hyl

et hyl ketone, acyclic and cyclic ethers, such as di et hyl ether and
tetrahydrofuran, esters, such as ethyl acetate or butyl acetate,

hydr ocar bons, such as benzene, tol uene, xylene, hexane or cycl ohexane, 20

hl orinated h hons, h di chl t hane, hI th
Chl or obang enoSOISFHGPREPI G Joh PE ety LFP A 10 FBRRSI<P HERANTHEL SRBEBAPLFT | o

pyridine or glenRhfdn SHARAGKS dfhesd IRAHRE aflohbRPLRHSH Yr?e?ﬁaan &ﬁé&ﬂ arddt 'S

al so possible to use mxtures of the solvents mentioned above. The
preferred sol sepropar®l, kiitomsshyudhoasnaneioche. andsmathyl ethak ketone, |&cyglmwendalcyg/hc
carried o

i t f f -78C to +180C th
o of CH onfhBsctih el Betb? omar g elranRhuiah frf, such aeety A Sepl " 11
reacti on can RaarydRskains UCA A bERERNO e kMU AikxBhic of RIUEAThRECSSUT &

(for exanple in the Tange fromO0.5 to bar). In genéral, the feaction 30
i's carried ouchlommhted athydsharbons, psmshsurae diebloprmetbae, stchphlpmetbanw ¢nl) is
general ly carrjied.out usin 1 to, 8 nol. of sodium

sul phi de” per %Pré’bf)‘fzeflﬁeorc(g]ilrﬁoﬁrf}ﬁvcfn %F’r‘?ihyi ide, a“féomgﬁ?\@ﬁ%é“

sui table for Bﬁdlﬁleﬂfyﬂ)@@l%ﬁoﬁﬁém ﬁrzﬁ?sc%dssi%[egt%msﬁ n%%u\‘é‘s”&ﬁh&"@bl@@nté‘h?en’tlﬂﬁédt
under the reaction’conditions. These include al cohols such as nmethanol,

et hanol ahdl &oypr Digapreferred solynetss dsnethylfsmavedeone and net hyl et hyl ket one,
acyclic and cyclic 5 ethers, such as diethyl ether and tetrahydrofuran,
esters, such as ethyl acetate or butyl acetate, hydrocarbons, such as

benzene, tol UERL reactibBNE, geREPaANEcaBlied VEl QMEX digperatiietl finkBajfefiohy drgecatdbons,
such as dichl oronet hane, dichl oroet hane or
+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
H2N—< (R%)q
ﬁ‘@ (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:



chl orobenzene, or other solvents, such as dinmethylformam de, acetonitrile,
pyridine or dinmethyl sulphoxide. It is SO0 possible to use mxtures of the
sol vents nmentioned 10 above. The preferrgd sol vent is dinmethylformam de.

The reaction is generally carried out in a tenperature 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 reduced ressure (for exanple in the range fromO0.5 to 5 bar). In
general, the §§§g¥ro is carried out under atnospheric pressure. The
conpounds of the formula (VI) are either commerciallycavail able, known to

the person skilled, in the art or preparable by custorary nethods. 20
Conmpounds of the fgtnula JR) can be pregpared from co ds of the
fornul a (VIII)EM H2 )( VI lich R3 and n are as
defined above, m‘wth a ICIWJLQ/BQ etone Th| rep i gr3)ret hod
can be |IIustrated*1n an Y exenpl ary manner by the formul a h | ow. - 19-
Schene 4 C //S H

(1II-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 (VII) 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 Al 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



HZN--~( _a(R3)n + 0 - (RB)n HH (IlIl-A 5 Here, the conmpounds of the
formula (111-A) can either be prepared ang isol ated anal ogously to the
literature [I. Simti et al., Chem Ber. 95, 2672-2679 (1962)], or they can
be generated in situ and directly reacted further with a conpound of the
formula (11) ference is en to in situ generatjon from, .

1757 ohi or oS EGHPS A O POMHTE er@h@rf%? {¥ A 9T fhe selectivity of |
dimet hyl  or Magige, Bferé ?Mladet-mﬁegegtsw ERfYeAl Séktiof pagneral Iy carried out in
a tenperature range of fromOCto +1 8 pre era]b In the range of from
+20C to +120C, in partlcul ar at from +80'C to +100C The conmpounds of the
formula (VIII), are eitg g}e%e | avai l.abl e,. known to 15 the person
skilled in thESFMRRHnAs 8f ]lﬁ& G@B%F@/C%PWBH@W (eI EiTAYEIh e he
conpounds sACCafidé GnidbuhBe 4rBVEMERIBNTRAKE A GRERARAGR o

phar macol ogi caI1 acti \}Bty spectrum an are Iﬁﬁp% ore suitab n pgt?rtl?ugul ar
for the propliydrderssi.ano/ partitulegtforrkamnpledhgparttesion a0 ofher thara‘dmceﬁjthlecal

activity of the,conpounds accordjng tqQ the i nti on can be X ned
Tl P on e G U RaT SastPr . HattiO o s At T AR BTk rppo s Rigble Bt oy .
they act as %blﬂt{dﬁg%@gﬁgiaﬁicﬁlar Zrtil cBHx%oﬁ’fH%tﬁl‘ttre‘ﬁfmé MSpEEeRSRAL and/or
i nvention, "selective |igands on adenosine Al and A2b Teceptors" are

adenosi ne r ec@p@rmrry hegradosaseh.esush @an betreblockerh anltian ehtagenistst divietigs,cAGE be

glroserved l%n 1nh1%nt rsA%thanarég;quS eanfi%‘ft?ﬁt or subtypes and on the other hand no

( 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
p s



a considerably weaker activity (by a factor 10 or higher) can be observed on
Al a and -20- A3 adenosine receptor SUthQ§§1 where, for the test nethods for
the selectivity of action, reference is de to the tests described in
Section B-1. The compounds of the fornula (1), alone or in conbination with
one or nore other 5 active conpounds, are suitable for the prophylaxis

and/ or treat nidpa obfnependegansratiye sdipatders, as weell ps of ayain, ceanger, affidonaeseargside,
hypert ensi on and. .ot her djsorders of.the. cardiovascular system

tef iRE e

(car di ovascul YWEPE 4798 & BEABSYNds suitable for combinations are

in particular active conpounds for treating hypertension and/or coronary
heart diseases, such as beta bl ockers, calcium antagonists, diuretics, ACE
10 i nhi bi t or sA Arthenpadisotir sarsa aridindicetien @s. farnexample othieeptopbylaxiseansasent

i nvention,. cardiovascul.ar .di ser.ders .are to be ynder.stood .as aning,.in
par t1 cul a1 S BRIt PEMGh D (Beberd B G e b as BB pifnic "
coronary restgRashifis, (RUGEnAS ¢ ph?s%rmbxﬁ;hidceﬁése,@ﬁi@ﬁalfots@r(nh@bb@gaogs)l ation
of 15 peripheral blood vessels, fachycardia, arrhythm as, peripheral
vascul ar di soadepdmanaty hyperttinsipascul ar di sorders, stable and unstabl e angi na

pectoris, atrial and ventricular fibrillation and nyocardial insufficiency.
The conpounds of the formula (1) are furthernore also particularly suitable,

for 20 ex a”pFi%all:{],Qﬁe ESEMRINGY of R fSinfa Ol af/RGRAkEHur aBbaRitd1E St BfhnHle.an
infarct and for the prophylaxis of secondary infarcts. Furthernore, the

conpoundsl®f fonéhef prophylaxig and/errtecapmentiod diahetey, is partisblae diabetes meHitps, of thef or

t he prophyl axi s [or .treat f_.thranboenbolic disorders and ischaem as,
25 such as ny@(?@ggﬁ%?y"fim‘?%r{raiecglrﬂyg]éqlp%%a%nd transitory ischaemc attacks.
fFurt her areas of indication for which the conpounds of the formula (1) are

particularly suitable are, for exanple, the prophylaxis and/or treatnent of
di sorders 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.



of the urogenital region, such as, for exanple, irritable bladder, erectile
dysfunction 30 and fenmal e sexual dysfuncty,on, and additionally also the
prophyl axis and/or treatnent of inflanmatory di sorders, such as, for
exanpl e, asthma and inflanmabl e dermatoses, of neuroinflammtory disorders
of the central nervous system such as,  for exanple, conditions after
cerebral i nf apwtablsror aral Rémirsstrajionjase adsainistiatiom Syrmsrwhiclp forla ps desgfibed in

neur odegener at ive di sorder | . _as, of in, ncer_.and nassea, and

Vom t1ng assobt prehefidp ellverdfe MapadisdeRit o AN NS I HPRV BRE Sy

i ndi cation i smodligied &foadip| which hednipriap hhk 2eonfpcaings Qccordirlyh GRUHE Hhveédkiofl HOr der s
of the respiratory tract, such as, for exanple, asthma, chronic bronchitis,

pul monary enpiysieliine apdoncimasphaseand/osydissobveflj foros burh( #u dern pxamimdestablets and

pul nonary hypertensj on, Fi.n the conpo of t farmula (l)..are in
Par 11 cul 2 ) CBCER Rt eSartflabloss, i oS ks Bl it e e
treatment of glatihgd @Bosd dis§vitidnCidldelaydd abehesh arelihddlwtie afd whivth comlodl i C
syndronme and of dyslipidaem as. The present invention also relates to the

use of the cowepasmdy dfe tdempperdnacgording ftor thepinsisatiomg tablaisc athigh gapidly t he

prophyl axi s apd/or treatpent of the clinical- pi r ] ntiongd above.
The precent | rameosh T U Resnidy of ABE Rise s ERoopdpaiie iRURR o <
and/ or treat gRiipl®fhakdeorckdfi geidtinpicgisuless pat-touad taklene gumulg, thaRets,
conpounds of the fornula (I). 20 The subject-matter of the present

i nvent i onl & ur paveders eaulpien s, Busperriiscanieselssor sebigns.si ng at | east one conpound
according to the invention, usually together with one or nore inert,

nont oxi ¢, pharmaceutically suitable auxiliaries, and their use for

rf Parenteral 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),



t he purposes nentioned above. 25 The conpounds according to the invention
can act systemically and/or locally. For_»sthis purpose, they can be
adm nistered in a suitable way, such as, for exanple, by the oral,
par ent eral , pulnnnary, nasal, sublingual, lingual, buccal, rectal, dernmal

transder mal , unctival qr otig rou or .as |rrplat or stent. 30 For
these adn ni SOR &'P of sxaaRle fiquiq’ QO@S@@#G&F&WIQ FORsEegs a{lﬁiéin IP5FBRS s
according toy{hiRo | JPERRT (18 ekE'mBIé' A aslaecpr %ﬁl&)ﬁ&t}egﬁofy@f(g%rblta%zolegéé table

for oral adnlnlstratlon are adm ni stration forns as described in
the prior artbindets déiri wmnlh@od:smnqmdwmdlmcbrsynﬂxgtlc cantl heatunal; grotymoers r(&pi dl y

and/or in m)dlfl rise t unds a cordi.ng

vent i on i n SGRPL AR ay P PRSP S AR DRSS S gt SO GERR as,
for exanplse, atsa&lbﬁct &id, £1bmaat@st o feol%ﬁgqnfce}hgﬁ&ﬁs sfu@l'i aE X abnpl@BioRt S
provided with enteric coati ngs or coatl ngs whose dissolution is délayed or
whi ch are i nsaiidds) enchfiavonini and/ar @dpnmmaskieg agestease of the conpound accordi ng
to the invention), tablets which rapidly deconpose in the oral cavity, or
films/wafers, filns/lyophilizates, capsules (for exanple hard or soft

gelatin caps Uﬂnegénzeraii U Has %@&e@dad\%ﬁlagé&ls @ AHhine%er d?ﬁbér@ﬁt%ral a@&uﬂi@ﬁﬂ&iﬁiﬁs
enul si ons, suspensi ons, aerosols or solutions. Parenteral adnm nistration can

take place wiamhounimoifzersabeit (h@ﬂlafbslomsﬂﬁgoweﬁﬁtr@tﬁy (ﬁTOm abouk BApte Oidrmekgerfous| y,
intraart eer' al a%i%lo\%yer:}tg Ga, g%%lel l r]et rre uzf erqn c?raﬁacg tra%'iz)n 1OE1'0WI th

i ncl usi on “of e |n ranus aneous
i ntracut aneougdoyt omrt@unmag/ntgl yre@drablptaroa@@m 01 a6 28 ny, g,Adml erjt;faﬂtduwiﬂyf or s
suitable for parenteral admnistration are, inter alia, preparations for

i'nj ecti on andpreferaidy 84 tpd0 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.



the formof solutions, suspensions, enulsions, |yophilizates or sterile
powders. Exanples suitable for other ad@ nistration routes are
pharmaceutical forms for 20 inhalation (i“nter alia powder inhalers,
nebul i zers), nasal drops/solutions/ sprays; tablets to be adm nistered

| i ngual |y, sublingually or buccally, filnms/wafers or capsul es,
suppositories, preparations for the eyes or ears, vaginal capsul es, agueous
suspensi ons (Aotidgﬁﬂnﬂhaking m xtures), lipophilic suspensions, ointnents,
creans, transdermal therapeutic systens, (e.g. patches), mlk, pastes,
foans, dustin owders, 25 inplants or stents. Preference is given to ora
or parenteraL_Egﬁﬂﬁﬂ§£Eéﬁﬂ5n, in particular oral administration. 30 The
conpounds according to the invention can be converted into the stated

adm nistration forns. This can take place in a manner known per se by m xing
with ‘inert, mpntoxic, phargmegudically suitable auxiliaries. These
auxiliaries include, inter alia, carriers (for exanple mcrocrystalline
cel lul ose, |dEt@se, nannit chin;lay@3hrewtogaply (f or exanple |iquid

pol yet hyl ene cols), emulsifjers.and dispers or wetting agents (for
exanpl e sodidﬁ#ﬁodecyl sulﬁﬁﬁ?ﬁ&wBBV95¥9§%PBKW;ﬁEgIeate), bi nders (for
exanpl e pol yvibd pyrroli dorye,)\f,_diﬁﬁémyﬂ%hhhﬁ@d natural polyners (for exanple
al bumin), stabilizers (for exanpl e antioxidants, such as, for exanple, 5
ascorbi ¢ aci dPMSEdI or ant s (dimethyksuiphaxidenor gani ¢ pi gnent's, such as, for
exanpl e, iron_,oxides) and flavoyr- and/or odour-masking agents. In general,
it has pr ovegE‘édvant ageous etﬁ?ﬁé‘ﬁ‘#?tﬁl ster on parenteral adm nistration
anounts of frgm about 0. 00lldroh iMBAk JoniRitRhGAMSY from about 0.01 to 0.5

mg/ kg, of 10 body weight to achieve effective results. The dosage on oral
admi ni strati ddSk s from abouwlearogpray eomzoionginkdydsS) pr ef erabl y about 0.01 to 20

ng/ kg, and ve&lyp.parti cul ar ereltingpoint

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



preferably 0.1 to 10 ng/ kg, of body weight. It may neverthel ess be
necessary, where appropriate, to deviate §§omthe ampunts 15 nentioned,
dependi ng on the body weight, the adm nistration route, the individual
response to the active conpound, the node of preparation and the time or
interval over _which adm nistration takes place. Thus, in sone cases it may
be suffici ent HELC- aad LC-MSmethodsiss than the aforerrentl oned m ni mal anount,
whereas in other cases the upper limt nentioned nust be exceeded. In the
event of adm nistration of larger 20 anpunts, it nmay be advisable to divide
these into a plurality of individual doses over the day. The invention is
illustrated biethod WHRI@) exanpl es bel ow. The invention is not limted to
t he exanpl es. 25 The percentage data in the follow ng tests and exanples are
per cent ages by wei ght unless otherw se indicated; parts are parts by

wei ght . Sof vepkiri@bh@SHeWlelt UPA&Ard 3§eh9§ 10804 cﬁﬁﬂﬁﬁnéfﬁd 7y gﬁf T éx
l'iquid/liquid solutions are In each case based on anples
Abbr evi at i ons1ismeh; flow riecdrﬂ)hﬁ/mﬂ;l_ﬁobﬂtﬂ phdsa)ﬁemacérrmn’ail@ghﬂpmz aE‘)éIbmckule,ect
chem cal ionizatjon (in M Nl\l-dlrrehlformamde DVSO d yl

sul phoxi de EAZSERYH 2t thél@% RBra2d§ win i045a& —t oRimiat 09 Bin ﬁvfs)mmw%

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 2u 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 | 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 2y Hydro-RP Mercury 20 mm x 4 mm; mobile
phase A: 11 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.



ESI electrospray ionization (in MS) MP. nelting point sat. saturated h
hour (s) HPLC hi gh-pressure, high-performepce |iquid chromatography conc.
concentrated LC-MS |iquid chromat ography-coupl ed nass spectroscopy LDA

l'ithiumdiisopropylamde Lit. literature (reference) sol. solution mn
m nut e(s) mas peclL.oscopy NMR nucl ear magneti c resonance spectroscopy
RP- HPLC rever HPEC RT roomtenperature Rt retention time (in HPLC

THE tetrahydrofuran dil. diluted ag. aqueous -25- HPLC- and LC- M5 net hods:
Met hod 1 (HPLI\C/? : 5 Instrunent; Hew ett Packard Series 1050; columm: metry
TM C18 3.9 x MBsystiwpert] type: ricgomasssZ@ HALE inspmert pypeisEP A 10QaYesies; Hibi | e

phase B: acet gainrilei,. radh entiqi:d 00 10 o 3998 Rrcury Jo Bl 290% Biic” 5 ©
5 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.

10 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

15  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):

20
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 — 9 min 90% B; flow
rate: 0.75 ml/min; oven: 30°C; UV detection: 210 nm.

25

Method 7 (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;

30 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.



B, stop time: 6.0 mn; injection volune: 10 |; diode array detector signal:
214 and 254 nm 10 Method 2 (LG MS): Insjy urrent M cromass Quattro LCZ with
HPLC Agilent Series 1100; col um: Phenonenex Synergi 2 Hydro-RP Mercury 20
mmx 4 mm nobile phase A- 1 1 of 15 water + 0.5 m of 50% strength formc
acid, nobile phase B: 1 1 of acetonitrile + 0.5 m of 50%strength formc
aci d; gradi endtarting materialsgand intermediatesy 3000 A -4 3.0 min 5% A -+ 4.5 nmin
5% A, flowrate: 0.0 mMin 1 mM/mn-* 25 mMn/3.0mMn/4.5 mn2 m/mn;
oven: 50C, UV detection: 208-400 nm 20 Method 3 (LC-MS): MS instrunent
type: M cromaEsadple HPLC i nstrunent type: Waters Alliance 2795; col um:
Phenonenex Synergi 2 Hydro-RP Mercury 20 nmx 4 mm nobile phase A: 1 1 of
water + 0.5 of 50% strength formc acid, nobile phase B: 1 1 of 25

acetonl tride 0 th adl ent: 0.0 mn 90% A
-+ mén 36‘3;& lj'ﬂg glfyl $% ﬁg@}(ﬁ\gﬁlg ﬂr@%&ﬁ% Qélge Iow rate: 0.0 mn |
n1/mn -a 2.5 mn/3.0 mn/4.5 mn 2 m/mn; oven 50C; WV detection: 210
nm -26- Method 4 (LC-M5)-. MS instrunent type: Mcromass ZQ HPLC

instrument type: HP 1100 Series; W ungH, Phenonmenex Synergi 2
Hydro-RP Mercury 20 nm x 4 nmm m)bll 5 hasg A: "1 1 of water + 0.5 m of

50% strength formc acid, nobile phB' ot}-\acetonltr|le+05 m  of
50% strength form c acid; gradi ent
Fet

mn90%A > 2.5 mn30%A -> 3.0
mn 5%A -> 4.5 mn 5%A; flowratg

OmnlmM/mn-> 2.5mn/3.0
mn/4.5 mn 2 nmM/mn; oven: 50C ection: 210 am

O H

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



10 Method 5 (LG-MsS): MS instrunment type: Mcromass ZQ HPLC instrunent type:
Waters Alliance 2795; colum: Merck Chr lith SpeedROD RP-18e 100 mm x 4.6
mm nobil e phase A: water + 500 | of 50%°strength formc acid/ 1, nobile
phase B: acetonitrile + 500 | 15 of 50% strength formc acid/l; gradient:
0.0 mn 10%B ->7.0 mn 95%B ---> 9.0 mn 95%B; oven: 35C flowrate:
0.0mn1.0mM/mn->7.0mn 2.0 m/(AR-209.Q@gin 2.0 mM/mn; W
detection: 210 nm Method 6 (HPLC %Eu 3 HP 1100 with DAD
detection; colum: Kromasil RP-18, 3.5 gm nobile phase A. 5
BY ace onltr?le gradient: 0 min 2% B
in 90%B; flow rate: 0.75 ml/mn;

m of HC1LO4/1 of water, nobile ph
hod 7 (HPLC): Instrunment: HP 1100

->0.5nmMn 2%B ->4.5 mn 90%B -
oven: 30C, WV detection: 210 nm 25\

RP-18 60 Mmn x 2 mm 3.5 m nobile
€Nphase B: acetonitrile; 30

wi th DAD detection; colum: Kronasil
4.5 mn 90% B -> 6.5 mn 90% B; flow

phase A: 5 m of HC104/ 1 of wat er , K
gradient: 0 mn 2%B -> 0.5 mn 2%B-

rate: 0.75 m/mn; oven: 30C UV detecghon: 210 run. -27- Starting materials
and internedi ates: Exanple 1A 5

4-1(2, 2- D net hyl - 1, 3-di oxol an- 4-yl ) met hoxy] benzal dehyde CcoxcR3 p CH3

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 (DCI, NHj): 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



0 H39.3 g (150 rnnmol ) of triphenyl phosphine are added to a solution of 13.2
g 10 (100 mml ) of 1,2-0isopropyli denegi&;_ﬁerol in 250 mM of dry THF, and
the m xture is stirred at RT for 30 mn e mxture is cooled to about 0C
and 12.2 g (100 mml ) of 4-hydroxybenzal dehyde and 31.9 g (150 mmol ) of

di i sopropyl azodicarboxylate (DI AD) are added. The yell ow reacti on sol ution
is stirred atORY & ()} 51 1@nél) ofrthe reomipovmed ffront ﬂianmgbn%nﬂﬁét@(@ @8imugol ofot ary

Corutt on. ThoSanspSRE et oG ) - ettt Helkéfipss i ©

each), and thes eqndici@oD 8@ MThE MPRBRES sAifred dhil&Cref1QY $6r 6 AR} @é&migauﬁ _
After renoval of the solvent on a rot ary evaporator, the crude product IS

purified chr oreactbyy aplutiem ik yconpendiatade amggl a Gmamﬁapceatphaml theadésehie is

S

Exanpl e 2A {4gfaGRnf chBFéxlaﬂé ~3, Sclohexane/eth r?ll acetate 1 l) the égroduct fractions are
- di oxol an-4-yT') met hoxy] benzyl i déne} mal onorii tdl e - CH3 QCH3 CN CN

0.13 g (1.98 altrwd)(nmbllmlh@sao@'adhenﬂ &hylOacéfateg— kth@DammbAneﬂianbheo thrmosizd from
Exanmpl e 1A and 5.7 1 (0.06 mml) of piperidine are dissolved in ethanol, and
the 5 mixturefq bwwéévrye@nmmﬁcaﬂem Viscpreparaves BR LCr{rolynenicYMén GES @DISoAQ s

concentr at ed g_r‘gd / ltSh {m; mobile phase gradient: acetonitrile/water 10:90 — 95:5).

10
Yield: 88 mg (15% of theory)
(
"H-NMR (400 MHz, DMSO-de): & = 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)thio methyl}-1,3-thiazol-2-yl)amino]benzoic acid

HSCXOJ/\O
H,C o



residue is purified chromatographically on silica gel 60 (nobile phase
gradient cycl ohexane -* cycl ohexane/ et hylg 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), 451(m 1H) 419(dd 1H), 4.14 (dd, 1H), 406(dd 1H), 3.91
(dd, 1H), 1.46 41 ( 3H). 15 (DCl, NH3) 302 MrH4]+
Exanpl e 3A 2- I ﬁ‘bgz{o 9@4m[r(0i) o1 - ﬁ@ébwfphir}gilcmrmap%u Pe) fpe%mp )ptlenyl }

-6- 20 mercap i i 29-
0043 g (1 o1 tnsthioltacheng dRREREMA S it o ONFE, e Cydfor Pndghlhs erd °F
cyanot hi oacet ani @2Cafod 0. B%n. gAﬁ& d&limgpR30 mig (Dﬁ@trﬂmblbrmfph@lcompom&from
dissolved in _15 ni of ethanol, and the eis stirred un | ux for

6 h. After coBK&PRle 1hand ldcmedd @ommqlbﬂfx sadiwg tiearbonate grey 4?3 an Hear y
evapor at org apd, A8 Efﬁ%%cf’éifk %o ﬁ%%@gfhan%ﬂoﬂpqoghkéﬁ@uggkd 8ectBityer

removal of by-products (nobile phase gradient cyc exan

cycl ohexane/ eptephratiee HRIC l:hﬂc)matbgraplw Gebhohnf YMC i GRE @QDB-AQISH5ed 1§ nmnj | e
phase gradient ethyl acetate -4 eth acet at e/ net hanol 20:1). This is

fol | owed by fmgail f)nhaspug@alﬂ%mc\?towtﬁf%\w@a%q 9@ PL®)-(col um: YMC GEL ODS- AQ

Yield: 134 mg (36% of theory)
10
"H-NMR (400 MHz, CDCl3): 8 = 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): R, = 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><O]/\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



S-5/ 15 m nobile phase gradient: acetonitrile/water 10:90 -4 95:5). 10
Yield: 88 ng (15% of theory) |IH NVR (400.4¢MHz, DVMBO-d6): 6 = 12.96 (br. s,
1H), 7.90 (br. s, 2H), 7.46 (d, 2H), 7.12 (d, 2H), 4.44 (m |IH), 4.18-4.02
(m 3H), 3.79 (m 1H) 137(s 3H), 1.32 (s, 15 3H). LCG-M5 (Method 3): Rr
= 1.76 mn; M ESI e 4A 20 4-[(4- .

(6 Ani no- 3, suateeyelies o Qi o1 motfiiepi Al WSadp gl &l goncentrited bsing a
yl) met hoxy] ph?di }a%é'f;drgﬂop. Breeditifi %]tﬁﬁérh\yl_% 1o L5 3nf &Y BRH, 183 )ﬁ(%@m ﬁﬁl&f&w c

CN H2N N S~ N~ COOH -30- 177 ng (0. 90

acid H3COO mol ) of
4-car boxyphenshetd@nmcpne@ﬁarrdE&alrnplﬁ@A( B0 Inmgl (} . 2othmol), &-sdidicid bicahorttonee ar e
di ssolved in e.reaction sokﬂl%on i.s .Sti rre:]irh at 100C for

80" st or 205 B, P readi tads” R et 2 RTL FR s it TertE heleafiiie o
and 151 ngs (1,86l ﬂurﬁ’{edsél?écﬂg"ﬂ?y' Tﬁ%{)ﬁ&@ﬂ@é 203 1063 cRAdaeh 5}3?611 Gcbﬁlnﬁi nYMC” eis

stirred at RT for a further reaction mxture 1s purified directly
by prepar at i GEIHPDS-AQrSmafl 6 grm mimbilephbsengradi¥CacaidnitRSwARr $9:90/— B5:3)
nobi | e phase gradient: acetonitrile/water 10:90 -> 95:5).

Yield: 62 mg (26% of theory)

10 'H-NMR (400 MHz, DMSO-dq): & = 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 5A:



Yield: 134 ng (36%of theory) 10 'H NWR (400 MHz, CDC13): S = 12.5 (m 1H),
10.6 (s, IH, 8.07 (br. s, 2H), 7.86 (d,32H), 7.67 (d, 2H), 7.49 (d, 2H),
7.12 (d, 2H), 7.07 (s, | H, 4.50 (s, 2H);"4.44 (m |H, 4.16-4.03 (m 3H),
3.78 (dd, IH), 1.37 (s, 3H), 1.31 (s, 3H). 15 LCM5 (Method 4): Rt = 2.51
mn; M5 (ESIpos): mz = 615 [ MH] +. Exanpl e 5A 2- Am no- 4-

{4-[(2, 2- di metl#ple-1; 3- di oxol an- 4- yI ) met hoxy] pheny! } -6-[({2-[(4- 20

fl uorophenyl)am no] -1, 3-thi azol - 4-yl } net hyl )t hi o] pyri di ne-3, 5-di carbonitrile
H3C~-O- H3C O NC CN H2 N N S~ N HF 102rrg(06mm|)of

4-f | uor ophenyl Em;%?[eea and 73 Sériture0. 58 nmmol]) ®IS 1, 3-ciME! or yagat one are
di ssolved in 2.5 f ethanol, and the mxture is sti rred -81- under refl ux
for 60 min. The Mexture is allowed to cool and(BSHcénR: bmind us(®ofa | rotary

evaporator. The residue is taken up in 1.5 n S ) .4 mmol ) of

t he conpound {rom Exanpl e 3A and 101 nmy (1.2 Mﬁﬂf@%ﬁ?%ﬁ. EF%Qarlygz)nate are
added and the|regati onHs Is stirred at Rgpfor ?:her 26 h.| The
reaction 5 m xture is @S(‘Qggqlrectly by preparatlve H ¢hr omat 9gr aphy
(colum: YMC |GEL ODS- AQ S N5, M nobi |l e phase gradi ent:
acetonitrile/water 10:90 -4 95 Yield: 62 ng (26% of theory)

NC

7A HSCXYO 605 | 2.96 (4) 53
H,C
@]
NC N CN
o

8A HC O 601 2.80 (4) 40
X T8




10 ' H NVR (400 MHz, DMBO-de): S = 10.24 (s, 1H), 8.08 (br. s, 2H), 7.62 (dd,
2H), 7.47 (d, 2H), 7.13 (m 4H), 6.97 (S331H), 4.49-4.39 (m 3H), 4.10 (m
3H, 3.78 (dd, 1H), 1.36 (s, 3H), 1.31 (S, 3H). LC M5 (Method 2): Rt
mn; M5 (ESIpos): mz = 589 [MH 15 The exanples listed in Table I
prepared fr om-t-he corresp nondi ng starti ng rra_t_e_“_a_l_g_ Jnﬂ |Q|\I to E)(an‘p| e
5A. -32- Tabl|Expmplaipl e St r STBERIRS LC- M i MY  NoLCeMS) )| Ryieldnt |
[ MH + ( Met hdd) «theory) 6A H3C 0~0 607 2.62 (3))E @BJF 2N
Y~-~{"/s N\ NllehO: F 7A H3C 00 605 2. 96 4( Ség :j,% I\g}%\lﬂr H2N N S
—— S 1N=Z/ [M+H]" | (Method) | theory)
0A HC° o 596 2.74 (4) 38
red
o)
NC XN CN
b
HNT N7 s N
/\N(=\<
NH
{ NC
10A HC° 585 2.89 (4) 46
X T3
O
NC
HN s/\(\s
N=
\<NH
gCHS

Example 11A

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

O/\];\\\O><
0

CH,

CH,



NH O CI 8A H3C 00 601 2.80 (4) 40 H3C _f NCCN H2ZN NS :~S N NH OCH
- 33 Exanple Structure Ms LC-MS Yield . (ESI) R [mMn] (Y%of |[MH)'
(Method) theory) 9A HCC 0 Y 0 596 2.74(4)"'38 H,C oJ NCCN HZNNS -~~ /S
N ( NH O NC 10A HCC 0~0 585 2.89 (4) 46 H,C 0 NC CN\N

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

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

6-mercaptopyridine-3,5-dicarbonitrile

NC CN

=
NS
HN" 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).



HZNNS S -={/ N\ NH 0 CH3 Exanple I1A

(S)-4-[(2,2-Di net hyl -1, 3-di oxol an-4-yl) me#%oxy] benzal dehyde 5 O,,,O0CH3 O
CH3 0 H-34- 1.79 g (14.6 nmol) of p-hydroxybenzal dehyde are di ssolved in
absolute DMVF (10 m), and 14.2 g (102.5 mml ) of potassium carbonate and
3.3 9 (22.0 mol) of (R)-(+)-4-chloronethyl-2,2-dinmethyl-1, 3-di oxol ane are
added. The m xture is heated at 150C for 24 h. The m xture is then

concentrat ed i.ng r ry .evapqrator, and 5 the residue is partitioned
bet ween di chl gﬁ%ﬁe{ﬁ%ﬁ%gﬁ@faﬁf’% The conbined organic phases are
extracted wth dichloronethane (three tinmes, 20 ml each), washed with sat.
sodi um chl ori de solution and dried over nagnesi um sul phate. After renoval of
t he sol vent ohCaMSoMathoddaBordt B min MS Giipes) pmézitds3 [M+Pri f i ed

chr omat ogrgphi cally on silica gel 60 (nobile phase: cycl ohexane/ethyl
acetate 5:1). 10 Yield: 2.12 g (61 % of theory) LCM (Method 2): Rt = 1.97

mn; M5 (ES| pgghinpl B34 237 [ MtH] +.

(S)-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 5
N
NC X C
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 SA or 13A or the corresponding enantiomer:



15 Exanple 12A (S)-2-Am no-4- {4-[(2,2-dinmethyl-1, 3 -dioxol

an- 4-yl ) net hoxy] phenyl } - 6-mercaptopyr§€gi ne- 3, 5-dicarbonitrile 0 CH3 O
CH3 NC CN 20 HZN N SH 1.52 g (6.43 nmmol)-0of the conpound from Exanpl e 11A,
1.29 g (12.9 mol ) of cyanothi oacetamde and 1.3 g (12.9 mmol) of

4- et hyl nor pholine are dissolved in 15 m of ethanol, and the m xture is
stirred underTaldelux for 3 h. The mixture is then 25 stirred at RT for 18 h.

The reaction utisomts—concgntrated—ustrg—a—rotary—evaperatg—and t he
residue is ch%‘ﬂif’&lﬁr aphed on appture gel 60 ol e ﬂhgggs Yield
di chl or onet hane/pgg.hanol 10:1). -35- Yield: 10 (4320 Rkt Pepiyaf LG MS

(Method 3): Rt = 1.7% mn; M5 (ESIpos): niz anpl g 13A
(S) - 2- Ani no- 4- k [M+H]" | (Method) | theory)
H {4
L

{4-[(2, 2-di methyt=171 hoxy e H-6 {2 (4
f 1 uor ophenyl )am')iﬂé] -] PTTEeY VT 5 T 50

H
, 3-X¥hi yl
} et hyl ) t hi o] pyri di ne.-@%@ C onitrile 10 H3C or0f H3C ONC CN H2N | N
S~
NC_ AN
L~
15A AL ° 589 2.60 (3) 36
X T ]
o)
NC AN
~

16A HC O o 607 2.64 (3) 52
es
o
NC N
Z
HNT N




N

Rt 2.58 mn;

(ESI pos):

mz

H F The synthesis is carried out anal ogously to Exanple 5A using the
enantionerically pure starting mat eri al _
theory LC-MS (Method 3):

om Exanpl e 12A 15 Yield: 47% of
= 589 [ MtH| +.

20

The exanples listed in Table 2 are prepared fromthe correspondlng starting

materi als ana nanI\ to Examl e 5A or 13A or fhp correspon iLng _enanti oner:
_36- Table 2 EEEample|Struct ur Strveture- VS Yiel § MS. ( HI3MEB | [ Afield (% of
[ M-H] + (I\/Ethod) eorly) 14A H3C 0 0 589 2.77|( o] H:C.Q~1 + NG CN HzN N
S'S | NHF % H=C 589 2.60 (3) 36 H,:@%&i S HET R
[M+H]" | (Method) | theory)
17A HsCXOJAO 605 | 2.71 (3) 33
H,C
(0]
NC X CN
7
HN" "N s Z g
/\N(:?<
NH
( Cl
18A HC 605 | 2.71 (3) 54
3C><f
(0] %
N Z Ng
/\N(:<
19A HsCXCj/\O 589 | 2.76 (2) 61
H,C
(0]
NC X CN
H,N N s Z N
\
‘-<NH
o




HZN N S y-,

{"Is

[ M-H] + (Met hod) theory)

INNH O

N=\ NH O F 16A Hsi
S ~NHF F -37- Exanple Structure M5 LGgM5 Yield No.
17A "3 605 2.71 (3) 33 H3CO NC CNN HzN N S Tonft

607 2.64 (3) 52 Hoc/ NCCONN HN NS
(ESI) Rt [nin] (% of

NN
~
HNT N s/\(\

H
: F
F

»

Example Structure MS LC-MS Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) | theory)
20A Hsc><°’7/\o 589 2.60 (3) 18
H,C ;
o)
NC | NN
N N s/\(\s
NH
F
21A H3C>< 607 2.87(4) 41
)
/\(\s
=
22A HaCXO:,/\O 607 2.83(2) 23
HC Y




c

19A "3 589 2.76 (2) 61 H3C 0O NC CN HE

Structure M5 LC-MS Yield No.

18A "3 0 0 605 2.71 (3) 54 HNC' QJ NC CND HzN |

NSS

- Ne{ N\H 0 C

S-\S N~< NH d-F -38- Exanple
[ MtHI + ( Met hod) t heory)

(ESI) Rt [m1] (% of

20A H3C 0 589 2.60 (3) 18 H3C O NCL CNNHzNI NS S
Example Structure MS LC-MS Yield
No. (ESI) | R{[min] (% of
[M+H]" | (Method) | theory)
23A H’CXO”:'//\O 589 2.58(3) 80
H,C
o) %
NC AN
s
HNT N7 s Z g
/\N(:?(
NH
(
24A HsCXO://\O 601 2.88(4) 67
HC
o) \/];
NC AN
N N s/\(\S
\<NH
O—CH,(|
25A HaCX(Zf\O 585 3.01(4) 62
H,C
o
NC AN
~
HNT SN s ZN
=
\-<NH
CH,




N(

22A H30 0,1.0 607 2.83 (2) 23 H3C NC CNNy

HzN |

NHO F 21A H3C 00 607 2.87 (4) 41 H3C0 NCCN HzN N S -
NS-~/S N\ NH

N{ NH OF F
\ F F

-39- Exanple Structure M5 LC-Ms Yield No. (ESI) Rt [mn] (%of [MH"
(Method) theory) 23A H30 011, 589 2.58 (3) 80
Example Structure MS LC-MS Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) | theory)
26A HsCX‘Z,//\O 596 2.84 (4) 45
H,C
o) %
NC | NN
P
HN" "NT s 7 Ng
/\N(:\<
NH
( NC
27A Hacxir\o 619 2.79 (4) 68
H,C :
o)
NC AN
~
HNT N7 s 2
/\N/=\<
NH
F 0—CH,
, 28A H,C ‘iz,//\o 589 2.80 (4) 66
‘ H,C
o
NC AN
=
HN" "N” s Z g
/\N/=\<
NH
-

Example 29A



H3 CONCCN HZNNS -{/S N\ NH O F 24A H30 0',/~0 601 2.88 (4) 67 H3C
O NCCNN HZN I NS, N NH OCH3 25A H30 011, 0 585 3.01 (4) 62 H3CO0 NC
CNN HZNI NS= N\ NH O CH3 -40- Exanple Structure M5 LC-MS Yield No.
(ESI) Rt [mn] (% of

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

NC._~ | C
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)benzylideneJmalononitrile [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-dg): & = 7.76 (br. s, 2H), 7.60 (m, 2H), 7.51 (m, SH),
15 7.12(d, 2H), 4.93 (t, 1H), 4.09 (t, 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



[ MkH] + (Method) theory) 26A H3C O ., O 596 2.84 (4) 45 HyC' Caf NC CNN
HONT NS -~{"s N\ NH 0 NC 27A H3C 0Ol.,4 0 619 2.79 (4) 68 H3C 0 NC C\N
HON NS T~ S N NH O F O CH3 28A H3C 0 A0 589 2.80(4) 66 H3C O~ NC CNN
HON NS : S N-=( NH \ Exanple 29A

O/\/OH

NC ~ ‘ CN/@
Cl \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(Il) 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-de): 8 = 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



-4]-
2- Ami no- 4- [ 4- ( 2- hydr oxyet hoxy) phenyl ] - 6- penyl t hi opyri di ne- 3, 5-di carboni tri |
e O/OH NCCN HZNND5 0.765 g (11.6 nmol) of nmalononitrile, 1.28 g (11.6
mrol ) of thiophenol and 2.48 g ti (11.6 mol) of

2- [ 4- (2- hydr oxyet hoxy) benzyl i dene] mal ononitrile reparation according to
WO 03/ 053441, Exanple 6/ Method 2, Step 1] aar’ewd,i/@'bl ved in 15 m of

et hanol, and 0.03 m of triethylamne is gdded. The m xture is stirred under
reflux for 2 h. After cooling, the reactjqon mxture is filtered and the
residue is washed with 10 ethanol and ¢ h Yield: 2.07 g (46% of theory)
"H- NVR (400 MHz, DMSO-d6): 5 = 7.76 (br)| H, 7.60 (m 2H), 7.51 (m 5H),
15 7.12 (d, 2H), 4.93 (t, IH, 4.09 (t, ¥ 3.75 (m 2H). LCM (Method 3):
Rt =2.02 mn; M5 (ESIpos): mz = 389 [ MtH] +. Exanpl e 30A 20

2- Chl or o- 4-[ 4- (2- hydr oxyet hoxy) phen\NG«< 6-

ghenyChhi onpyri di ne- 3,
5-dicarbonitrile -42 OH NCCNCI NS (5. 3 I) of the conpound
Qf bsol OMF, and 4.30 g (32.0
.8

from Exanpl e 29A are dissolv in
0.50 g (1.23 mmol) of the compound from Example 30A is dissolved in 1.5 ml of

mol ) of anhydrous copper(Il) ¢

DMF, and 0.16 ml (2.70 mmol) of 2-hydroxyethylamine is added. The mixture is
( 5  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-dg): & = 7.94 (br. s, 1H), 7.55 (m, 7H), 7.13 (d, 2H),
4.93 (t, 1H), 4.49 (t, 1H), 4.09 (¢, 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

O/\/OH



5 (32.0 mmol) of isoanyl nitrite are added. The mi xture is stirred at 40C
for 18 h. The reaction solution is then cglncentrated using a rotary
evaporator, and the residue is added to IN hydrochl oric acid. The m xture
is extracted three tinmes with dichloronethane, and the conbi ned organic

phases are washed with I N hydrochloric acid and sodium chloride sol ution.
After drying G3g (Wetnesialhos thepermpqundhsomExsoipledi Aiis disebieddnchml afot ary

evaporator. T ru i f.ied hr.omat hi ca ca gel
60 (nobi | e pr@g‘@c e B Gt P e sufiigs’ IS added "Ehe T"‘f‘é‘g i %}%%fi
theory) 15 ' HOWRof 28Qn¥izen awsqod@h ﬁ\I*ﬁyﬁro@Hlohmacﬁfle ) i%th(rﬂadd'éJi‘Dand4 12
(t, 2H), 3.76 (t, 2H). LC M (fl\/bthod 3): =2.38 min; M5 (ESIpos): mz =
408 [ MH] th@p@@mmteels Sitpred off.

2- (2- Hydr xyet hoxy) am no- 4-[ 4- ( 2- hydr oxyet hoxy) phenyl ] - 6- phenyl t hi opyri di ne-
3,5-dicarbonitrile -43 OH NCCNHO ~NNS HO0.50 g (1.23 nol) of the

conpound frow@&@s%mbsth%@yol ved in 1.5 mM of DM, and 0.16 m (2.70
mol ) of 2-hydroxyethylam ne is added. The mxture is 5 stirred for 20 mn,
and 2 mM of nethanol and 4 nml of water are then added. The precipitate is

fitered of .1 uagBoohlohd)TRLPI0 A MhsES Ttbe). ThE 57 BRep, (68% of t heory)

10 Example 33A

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

dicarbonitrile

NC CN

Z
J
HN" N s/\©

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

15

(23.4 mmol) 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



10 ' H- NMR (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), 3.75 (m 2H), 3.09 (m 2H
3.00 (m 2H). LGM (Method 4): R = 2.33 nmin; M5 (ESIpos): mz = 433

[ MtH] +. 15 Exanpl e 32A

2- (2- Hydr oxyet hoxy) am no- 4- [ 4- ( 2- hydr oxyet hoxy) phenyl ] - 6- mer capt opyri di ne- 3,
5- di car boni t pin, 60 G4n M@mﬁobﬂemhaelAHwatdﬁrO 180 fgm(i0 adio, mmbily pledse Bhe
conpound from Exanpl e 31A js dissolved in 2 n o { (2,43
mmol ) of sodi GACEER dgraflgenbg)d@w RB % i1 By e 30° Boe Poming

fhe preci pi t s h & %?%%"&1%5#0‘2%/ ¥ ‘% B EDASP lsna L mihE; 9 ERgR
(Method 3): R226n#h).21 min; MS (ESIpos): nmlz = 357 [MtH +. 10 Exanpl e 33A

2- Am no- 6- (benzyl t hi 0)-4- {4-[2-(di met hyl am no) et hoxy] phenyl }pyridi ne-3, 5-
dicarbonit¥ile CH3 CH3 NC CN H2ZN N S

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
%
N
0 /\/ ~ CH ,
NC CN
=
HN \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



15 6.31 g (56.2 mml) of potassiumtert-butoxide are added to a solution of
8.39 g (23.4 mmol) of

2- am no- 6- (benzyl t hi 0) - 4- (4- hydr oxyphenyl ‘}6p'yri di ne- 3, 5-dicarbo- 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 ewtthrsud:tion]'rvaslmedxwithénieacts‘czitser]éhlmhbf Whtdr and di¢thylaetblerdardsdred( 28. 1
mol ) of 2-di oeth chl oride hydrochloride are then added. The
mxture is th %HF%CWWBC 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 RPiedd:[0.3%g (8% of dweiy) 120 ODS-4 HR 10 -45- pm 50 nmm x 200 mm

nobi |l e phase A = water + 0.1%formc acid, nobile phaseB = acetonitrile;
gradi ent : mn 10%B--45m'n 10%B -->6 mn 90%B -* 22 mn 90%B -> 22
M0 10%8 -+ BANNM dBiaR bANG.ahes 0 iGN eySh paciD; 7.032% nym) . S
Yield: 3.55 g MR 0 Atz Lc-n/tg?mtﬁ (3§n g (Eg?]’pos):

mz = 430 [ Mt6p2 (H0s,RHHp.B8 (32H), 3.21 (br. s, 2H) 2.64 (s 6H).
2-Am' no- 4-{4-[ 2- (di et hyl am no) et hoxy] phenyl } - 6- ner capt opyri di ne- 3, 5-
dicarbonitrile H3 CH3 NC CN 15 HZN N SH

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

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

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 10.0 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).



0.97 12.41 mmol ) of sodium sul phide is added to a solution of 3.56 g (8.28
mmol) g ( of the conpound from Exarrple_34%ﬂtin 13 M of dry DMF. The
reaction mxture is stirred at +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 m of water, the reaction
mxture is co¥leddl 13a3dke (%R0t thegypr addition of a further 5 nl of water,
the m xture is washed with 5 m of ethyl acetate and nmade al kal i ne by

addi ti on of 40% strength sodi um hydroxi de solution. Yellow crystals
precipitate, HRUC MEEKI @F R, £l 97ahid ME FESWHAS): mpct sonpmwaghed with 10 m of
water and 10 m of diet h?l 55 ‘et her and@sg%n')dried unEtJer fgduced pressure.
The filtrate is concentrated using a rotary evaporator and stirred with a

little vvatir.ﬁThe Iiﬁlting crystals are filtered off -46- with suction,
washed wi th i#E e 10 M of water and diethyl ether and dried wunder

reduced pressure. Yield: 0.38 g (13%of theory) 5 'H NWVR (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,42MAzidethoxyhenzaldehydy, 2.64 (s, 6H). LCGMS (Method 3): R =
0.83 mn; M5 (ESIpos): mz = 340 [MtH'. 10 Exanpl e 35A

2- (4- For nyl phenoxy) et hyl 4-net hyi phenyl sul phonate S ~OOCH3 15 OH

O/\/N3

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,]".



At RT, 12.6 m (90.3 nmmol) of triethylam ne and a solution of 13.77 g (72.2
mmol) of toluene-4-sul phonyl chloride ing00 nl of dichloromethane are
successively added dropwise with stirring to a solution of 10.0 g (60.2
mol ) of 20 4-(2-hydroxyet hoxy) benzal dehyde in 300 ml of dichl oronet hane.
The reaction mxture is stirred at RT for 12 h. After addition of 0.15 g
(1.2 nmml) ofExample 374 net hyl ani nopyridine, the mxture is stirred at RT for
another 4 h. 250 mM of saturated aqueous sodi um bi carbonate solution are
t hen added, and the mixture is extracted three tines with in each case 100
m of di chl or et Asidecthdhgbaorhidaeinddnaiigiai ¢ phases are dried over sodium
sul phate. After renoval of the solvent on a rotary evaporator, the crude
product is purified chromatographically on silica gel 60 (nobile phase
gradi ent cycl ohexane -4 ethyl acetate). -47: Yig 12.34 g (64% of theory)
HPLC (Method 6): R = 4.57 nin; MS (ESI pggf\prrz3— 321 [M+H +. 5 Exanpl e
36A 4-(2- Azi doet hoxy) benzal dehyde O~/Ns [O H 10 A solution of 5.0 g (15.61
mol ) of the conpound from Exanpl e 35A ang 2.03 g (31.22 nmol) of sodium
azide in 100 m of dry DW is stirred § for 12 h. The reaction m xture
is concentrated using a rotary evapora and the residue is suspended in
about 20 m of water. After three extracyions wth in each case 30 ml of 15
di et hyl ether, the conbi ned organi ¢, phases are washed twice with in each
case 10 mM of water and once wth
solution. After drying

5 CN

47 upl (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 terz-butyl

ether.

Yield: 2.38 g (63% of theory)

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

Example 38A

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



over sodi um sul phate, the solvent is renpbved on a rotary evaporator. Yield:
3.02 g (98% of theory) 20 HPLC (Method gﬁi R =4.14 mn; M5 (DCl): mz =
209 [ MFNH4] +. -48- Exanpl e 37A [ 4-(2- Azidoet hoxy) benzyl idene] mal ononitrile
O-/Na NC- H5 CN 47 Al (0.47 mmol) of piperidine are added dropwi se to a
solution of 3.02 g (15.79 mml) of the conmpound from Exanple 36A and 1.09 g
(16.42 mol) of rmalonodinitrile in 100 nt/et\gﬂﬁanol, and the reaction

m xture is stirred at +78C for 10 3.5 h. ring this time, the colour of the
sol ution changes to orange-red. After cqgoling to RT, the solution is
allowed to stand without stirring for 2 A colourless precipitate is
formed. Using a rotary evaporator, the P suspension is concentrated to
hal f of its original volume, and the crysallization is conpleted with
cooling in an ice bath. The resulting prlecipitate is filtered off with
suction and washed twice with 15 i mNn@ach ‘casecR) ml of ethanol and tw ce
wth in each case 20 mMl of nethyl tertybutyly ether. Yield: 2.38 g (63% of
theory) 20 Ms (DCl): mz = 257 [ MtFNH4 EAsane 38A
2-Anino-4-[4-(2-azidoethoxy)phenylmg EYNeaptapyri di ne- 3, 5-dicarbonitrile
-49-

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 terz-butyl ether.
10  Yield: 2.04 g (61% of theory)
MS (DCI): m/z = 355 [M+NH,]".

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



O\/N3 NCCN HzN N SH A solution of 2.39 g (9.98 mol) of the conpound from
Exanpl e 37A and 2.50 g (24.92 mol) of.g%ﬁnothioacetanide in 100 mM 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
ethanol. The resulting precipitate is filtered off with suction and washed

o5 o o SRR 210 B baRBL LY b iy MO OBl 53Rl O
2- Ami no- 4- [ 4- ¢R21 3zdiclaetoacetynep e 5yl -oB-dthdndt i 4tifrediar ai85ED VL) 01 @], - Afte- t hi az

ol - 4-yl }nmethyl)thi olpyri di ne-3,5-di carbonitrile ~~ N3 O NC CN_. HZN N S-S
N~ N H - &~ emoyal ofxtheosalyqngwnod rataryngyvaporater, fheprepidge is taken up in 5Sml of

£ 11 or opHeny b\ O8O3l (3, Rl Bl 3590661 ooy ©
(0.93 mmol) of sodium bicarbonate are added and the mixture is then stirred at RT
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-de): § = 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): R, = 2.72 min; MS (ESIpos): m/z = 544 [M+H]".
20  Example 40A '

4-(2-Hydroxypropoxy)benzaldehyde

OH
o/w/

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



renmoval of the solvent on a rotary evaporator, the residue is taken up in 5
m of 5 DMF, 105 ng (0.31 mmol) of the conpound from Exanple 38A and 78 ny
(0.93 nmml ) of sodium bi carbonate are addéd-and the nmixture is then stirred
at RT for 20 h. The mixture is then added to 15 m of saturated sodi um

bi carbonate solution. The m xture is extracted with ethyl acetate (three

tinmes, 15 nl @3gbpandl)tnt 1?6 mtofidnBMBr Hdnthe npiRAsess airfedditi €300Q gobr DBENESI UM
sul phate. After renmpoval of the 10 solvent on a rotary evaporator, the crude

product is pudiffer eeplingr torfal.of0aphptedtyrgted sodigm hiearbegate sdutiemerel addethand

gradi ent di chl,or omret hane/ et hanol. 200: 1 - I ( 1L 47% .0f
Pheory) 15  HRVRTEHG0: RN eyl degidle §frebimel) Pl Sl lahiipen |
2H), 7.66-7. 58rgahi® phdkbs ard dBEd bfer mdghesidmlstiphaf®B Aftet reddval 6f 196 sbiventldha 4. 46
(s, 2H, 4.31-4.22 (m 2H), 3.74-3.67 (m 2H). LG M (Method 2): R = 2.72
mn; M5 (ES| poatyry eveporatasthe [ckmdd] produck@s purafind| chirarpgtographically on silica gel 60

4- (2- Hydr oxypr opoxy).benzal,dehyde .O, , , CH3 O H25,18.30 g (172.6 nmol )
of sodi um car QBE@?@@F%%&FQ&&%O@X%Q\%%YI&QG%F 5C7)1 0’3391) (57.5 mol ) of

p- hydr oxybenzal dehyde and 6.80 g (71.9 mmol ) of 1-chloro- 2-propanol

(techni cal grade, about 70% pure, isomer mxture with 2-chloro -51-

1- propanol ) i ¥idld54.60 gq#d4%rof th¥dey, 7arib isdmermixtwrele is stirred at +130C for 20
h. After cooling to RT, 100 m of saturated sodi um bi carbonate solution 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)silyl]Joxy}propoxy)benzaldehyde

CH
o CH,
Si CH,
|
CH, CH, CH,

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 organic phases are dried over gﬁgne5|un1sulphate After renoval of
the solvent on a 5 rotary evaporator, Tude product is purified

chromat ographically on silica gel 60 (nnblle phase gradi ent

cycl ohexane/ethyl acetate 5:1 -* 2:1). Yield: 4.60 g (4496of t heory, 75:25

i somer m xtur BC-MG (Methdd J)MR{R08294)in; RIS ESIpdGS: mizw 29\£[MEEB] pos): mz = 181

[ MEH] ' Exanpl e 41A
4-(2-{[tert-ButyI(dinethyl)siIyI]oxy}propoxy)benzaIdehyde ANpl CHB CHO/ 1Y
9i CH3 CH3 0 H5.39 g (35.7 mol) of tert-butyldimethylsilyl
chloride and 3 .5 mmol) of imdazole are added successively to a
solution of 4.60 g (25.5 ninol) of the conpound from Exanple 40A in 120 m
of dry dinethylformam de, and the m xture 20 is stirred at RT for 20 h. 100

m of sat Ut at ecbBERThIA-G- Laarpbuad(@mesyiisiiyHoxy erennsy)pheadig-merReptohe

reaction m xt X th diethyl ether (three tinmes, 100 m
each). The COW%%%SSS &gﬁﬁéﬁgﬂgses are dried over magnesium sul phate. After

removal of the solvent on a rotary evaporator, the crude product is purified
chromat ographically on silica gel 60 (nobile phase gradient

cycl ohexane/ethyl 25 acetate 50:1 10:1). Yield: 4.00 g (53%of theory,

86: 14 isomer mxture) -52- LC-M5 (Method 2): REH C§129 mn; M5 (ESIpos): mz

= 295 [ M+H +. Exanpl e 42A
O/Y si——<—-CH

CH, CH, CH,
(
NC CN
=
NS
HNT N7 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): Ry = 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-{[tert-butyl (di methyl)silyl]oxy}propoxy)phenyl]-6-nercapt o-
pyri di ne-3,5-di carbonitrile O- CH3 O Si " CH3 CH3 CH3 NC CN H2ZN N SH 10
A solution of 1.77 g (5.99 mol) of the conpound from Exanpl e 41A and 1.26 g
(12.59 nmmol) of cyanothioacetamde in 25 m of ethanol is stirred at +78C
for 6 h. The mxture is then cooled to C‘h‘gdCH irred at this tenperature

for a further 20 h. The resulti ¢ filtered off with suction

and washed with cold diethyl 15 4dther. her p Heluct is obtained from the

concentrated filtrate solution by cthigatqmaohgc purification on silica
@

gel 60 (nobile phase gradient bhexane/ et hyI acetate 1:1 -> 1:4). Yield:
0.25 g (9% of theory, isoner p) 20 LCG-M5 (Method 3): Rt= 2.71 min,
2.77 mn; M5 (ESIpos): mlz = 430 H +. Exanple 43A 25

2Amno4[4(2 {[tert- butyl(d| thyI)S|IyI]oxy}propoxy)phenyI] 6-[((2-[(4-
f1 uor ophenyl ) ami no] - 1, 3-t hiNéz Nret hyl ) t hi o] pyri di ne- 3,
5-dicarbonitrile -53- O | CH Si~CH3 CH3 CH3 CH3

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

10 Yield: 0.44 g (14% of theory)

'H-NMR (400 MHz, DMSO-d): & = 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]".



NCCNHNNSS- N~ HF Asolution of 78.
4-f | uorophenyl thiourea and 56.0 ng (0. 44
m of dry DW is stirred at +80C for 3 h.

6 ng (0.46 mmol) of

ml ) of 1,3-dichloroacetone in 2

5 After cooling to RT, 370 ngy

(0.42 mol ) 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 WorkBigGsxangdesarm: YMC GEL ODS-AQ S-5 / 15 m  nobil e phase
gradient: acetonitrile/water 10:90 -+ 95:5). 10 Yield: 0.44 g (14% of

t heory) 1H NVR (400 MHz, DMBO-d6): S = 10.21 (s, 1H), 8.18-7.93 (br. s, 2H),
7.60 (dd, 2Hggadfinfers (d, 2H), 7.12 (t, 2H), 7.07 (d, 2H), 6.95 (s, 1H), 4.44
(s, 2H), 4. 21% 1H), 3.96 (dd. 11-1), 3.87 (dd, 111), 1.18 (d, 3H),
0.87 (s, 9H) 008(d 6H). 15 LC—I\/B(Method 5) Rt = 7.35 mn; M5 (ESIpos):
mz = 647 - 54- Ies

2 A o 6-1( { BATEO 6 SpnengrP R RaToI LA st R (%o} 4- [ a- (2

3~ di hydr oxy BfQRREYMRIEEN LAY b%&ﬁe?s,ﬁaﬁémeﬁm@'”"e 0 HOr -~
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15

20

HO
T

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 NC CN H2N N 5"~ N <
mmol ) of the compound from 10 Exanple 7A_are added to 1 nl of water,
16 h. Th&mixture is concentrated and the
phase gradi ent

the m xture is stirred at RT for

HC

residue i s chromat ographed on silica gel

di chl or onet hane -* di chl onnet hane/ et hanol
15 mhe: eﬂa&ﬂa&é&ﬁﬁed HnNYEb1€ 48 CarbHrep BB ) the Sco?reh@oﬁ?tﬁxi% szaéﬁﬂr% H)
4.49 (s,
LCG-Ms (Method 3):
-55- The exanples listed in
anal ogously

t heory)
8.06 (br. s, 2H),
7.03 (s,
4.09 (dd, 1H),
Rl= 2. 17 m n;

2 m of glacial

60 (nobile
10: 1).

7.45 (m 3H)

1H), n@ptg'yal.‘( @nalggq)uslyzpo@(amle BH) |
3.95 (dd, 1H),
M5 ( ESI pos) :

m z

3.82 (m 1H),
= 565 [ M+H] +.

acetic acid and 90 ng (0. 15

7.30 (t,
4.68 20 (dd,
3.46 (dd, 2H).

1H),
1H),

Table 3 are prigprred fromthe corresponding starting materials,

and

Yield: 30 my (36% of

2H),

to Exarrple 1. Table 3 5 Exanple Structure M5 LC-MS ' H NWR i eld No. (ESI)
Rt [mn] (% 0of [MH"' (Method) theory)
Example Structure MS | LC-MS TH-NMR Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) theory)
2 HOJAO 545 229 (2) 77
HO
<
NH
CH,
3 “Oj/\o 556 2.16 (2) 63
HO
NC I\ CN
s
HN™ N7 s Z Ng
NH
NC




2 HOo 545 2.29 (2) 77 HONCCND HZNNS Y-S N NH 0 CH3 3 HO, - 556
2.16(2) 63 HONCCNN H2ZNNS T 'S N~ng 0 NC -56- Exanple Structure MS
LC-M5 1HNVR Yield No. (ESI) R [min] (%P~ [MH + (Method) theory) 4
HOB67 2.26 (2) 98 HOJ NCCNN H2ZN N S ~, S N-r<

Example Structure MS LC-MS TH-NMR Yield

No. (ESI) | R¢[min] (% of
[M+H]" | (Method) theory)
4 HO o 567 2.26 (2) 98

HO
N
c | NN
P
HNT N s/\(\s
N=<

NH

5 Hoj/\o 549 | 2.30(4) |5 (400 MHz, 83
HO DMSO-dg) =
10.24 (s, 1H),
e 8.09 (br. s, 2H),

N7 NSTNAN 7.61 (dd, 2H),

N=( 7.46 (d, 2H),
7.18-7.05 (m,

Q 4H), 6.97 (s,
i 1H), 5.00 (d,
( 1H), 4.70 (dd,

1H), 4.45 (s,
2H), 4.0 (dd,
1H), 3.95 (dd,
1H), 3.81 (m,

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




Exanpl e

NH O / F F 5 HOO 549 2.30 (4) 5 (400 M1z,
NC CN 8.09 (br.
NH 7.18-7.05 (m

83 HO DMSO-d5) _ 10.24 (s,

P A 687 (s F 11758 00 (d 1hy . 470 (dd, 10, 4 45
4.09 (dd, 1H), 3.95 (dd, 1H), 3.81 (m 1H), 3.46 (dd, 2H).
Structure M6 LCMS "H NWR Yield . (ESI) Rt [mn] (% of
yExamipbor y) 6 SHAct@e575 2. 02 M8) 6 LEMSMz, 'BANMR Yield
No. (ESI) | R [min] (% of
[M+H]" | (Method) theory)
6 Hoj/\o 575 | 2.02(4) |§ (400 MHz, 67
HO DMSO-dg) =
10.63 (s, 1H),
N xRN 8.10 (br. s, 2H),
HNT N s NN 7.86 (d, 2H),
N=( 7.67 (d, 2H),
o 7.49 (d, 2H),
Q 7.10 (d, 2H),
HOOC 7.08 (s, 1H),
5.01 (br. s, LH),
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 HOJAO 561 | 2.28(4) 87
HO
NC e CN
P
HNT N s/\N(/:\<s
dH
HGC’O




HQJ DMBO-d6) = / 10.63 (s, 1H), NC CN 8.10 (br. s, 2H), HN Ns-'- 7.86

(d, 2H), Ne< 7.67 (d, 2H), NH 7.49 (d, 24, 7.10 (d, 2H), HOOC 7.08 (s,

1H), 5.01 (br. s, | H, 4.71 (br. m 1H%°4.09 (dd, 1H), 3.95 (dd, 1 H),
3.81 (m 1H), 3.46 (d, 1H), 3.04 (m 1 H. 7 HO-O 561 2.28 (4) 87 HO NC
CNN 2N NN NHNH 0 O H3C

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

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

{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



-58- Exanple 8

2- Am no-6-[ ({2-[ (4-fluorophenyl)am no] -1, 3-thiazol -4-yl}nmethyl)thio]-4-[4-(2
- hydr oxyet hoxy) phenyl ] pyri di ne- 3, 5-di carbonitrile 5 ~/OH NC CN H2N N SS
N~ HF 244 ng (1.92 mmol) of 1, 3-dichloroacetone are added to a solution
of 327 myg (1.92 mmol) of 4-fluorophenylthiourea in 8 m of ethanol, and the
mxture is stiHMNMRIGOONEE, DMIQd) dr= 1083 FheH)yist (bresj 2HE dnieitd; 2Hdd, t he

residue is digsolyed.i , 9 ( 7 I f

7 o 4- [ 4- (37 KB 4By NG R0 - 116 AP b SR #5 s RBP4 65 B ¢ 111
(preparation &ﬁ? \O 03/ 053441, Exanple 6/Method 1, Step 1) and 346 ng (4.1
mrol ) of sodi ufi carbonate are added and the mxture is stirred at RT

overnight. After addition of water, the 15 precipitate is decanted off and

the residue is trit ted wth _dichlo ane. Aft h t ogr aphy on
silica gelse( nirgl‘Mjé( @%hTa 8&’%@h&ﬁ£§é£§"?§§ 258{91&\?'}{1&2& title conpound
is obtained as a yellowi sh solid. Yield: 316 ng (44% of theory) 20 HPLC

(Method 1): Rt = 4.24 nin -59- ' H NWVR (400 MHz, DMBO-d6): d = 10.23 (s, 1H),
8.1 (br. s, 2Bxamplé&® (dd, 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

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): R; = 4.44 min



7.47 (d, 2H), 7.12 (dd, 4H), 6.96 (s, 1H), 4.92 (t, 1H), 4.45 (s, 2H), 4.07
(t, 2H), 3.74 (q, 2H). 5 LC M5 (Met hod _225(;)_R, =2.39 mn; M5 (ESIpos): niz
= 519 [MtH'. Exanple 9

2- Ami no- 6-[ ({2-[ (4-chl orophenyl )am no] -1, 3-thi azol - 4- yI)

nmet hyl )thio 4 10 hydr oxyet hox he ridine-3,5-dicarbonitrile
o 0 e S Tk @ed Mﬁimm&wg@&&a%aﬁym&w % 6HEx7a¢13p€de2§) Tk

4 chi or opheny(HtBaraa G tir20 b 28 685 Ty 347 % AThPH rgRe &5 1 n
et hanol, follomgd by reaction with 150 ng (0.48 mmol) of

2-am no- 4-[ 4- ( 2- hydr oxyet boxy) phenyl ] - 6- mer capt opyri di ne- 3,
5-dicarbonitrile. Yield: 60 ng (12% of theory) 20 HPLC (Method 1): Rt =

763 (d. 28y, B Bfioo s 22%{5%9%%9850%?5 S oo (o 1iy . 4 a7
(s, 2H), 4.08 (t, 2H), 3.75 (g, 2H). 5 LCGM (Method 3): R = 2.31 min; M
(ESIpos): mz = 535 gl\/HrH] +. Exanple 10

Example 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

{ OH
! o/\/
NC CN
a
NS
H.N N S

2

/
/Y\S
N<<
N
H

Analogously to Example 8, the title compound is obtained by reacting 169 mg
15  (0.90 mmol) of 2,4-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): R{=4.31 min



2- Ami no-6-[ ({2-[ (2, 4-di fl uorophenyl )am no] -1, 3-thi azol -4-yl } net hyl ) thi o] -4-[
4-(2- 10 hydroxyet hoxy) phenyl ] pyri di ne-3, Bl di carbonitrile ( O-/OH NC CN
HZN N SS Nzz( HF F Analogously to Exanple 8, the title compound is

obt ai ned by reacti ng 169 rrg 15 (0.90 mmol ) of 2,4-difl uorophenylthi our ea

with 114 nmg (0.90 mol 3-di chl oroacetone in ethan foll owed b
reacUonvmthIéﬁf)M 4 hé]z{znlaM -8¢): d =9.97 (s, 1H)834(dt 1H)81(brs2H),74

T e R e F
(400 MHz, DVBG,QBl);4.06 ¢, JHRB. M4s(q, 2H)., 8.34 (dt, 1H), 8.1 (br. s, 2H), 7.47

(d, 2H), 7.30 (dg, 1H), 7.10 (d, 2H), 7.04 (br. t, 1H), 6.99 (s, IH), 4.91
(t, 1H), 4.45 (s, 2H), 4.06 (t, 2H), 3.74 (g, 2H. 5 LGMS (Method 3): Rt =

g irln nm.on6 {g%@z%%§ ehy%;am W%(ﬁﬁﬁp&% 1§37 ¥+H]

nethyl)thlo] 4-[4-(2- 10 hydroxyethoxy)phenyl]pyr|d|ne , 5-di carbonitrile
/OH O
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

( OH
O/\/

( Analogously to Example 8, the title compound is obtained by reacting 153 mg
15 (0.90 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



NC CNN H2N N S H Analogously to Exanple 8, the title conpound is obtained
by reacting 153 ng 15 (0.90 mmol) of 3-tky9rophenylthi ourea with 114 ng
(0.90 mol ) of 1, 3-dichloroacetone in ethanol, followed by reaction with 200

ng (0.64 nmol) of
2- am no- 4- [ 4- hydr oxyet hoxy) phen mer capt opyri di ne- 3, 5-di car bonltrl | e.
Vel 30 g (BaNiG AORQUR ISR ¢ w@tm(sll 8.1 4on. @t A6SSE THL AR

50 it 0 et 2y 8BS
(br. S, 1H), 1#)484% &, 284,04 OH) B,742HRH)3. 74 (t, 2H. 5 LG MS (Method 3):

R~ =2.20 mn; M5 (ESIpos): mz = 519 [MH'. Exanple 12
2- Ami no-6-[ ({2-[(2-fl uorophenyl)am no] -1, 3-thiazol -4-yl}methyl)thio]-4-[4-(2

o 10 Jydroxyeyhoxy) Rensd Y, LY APt M ESHBYMDL Listo B, NC OV HEN NS

S - Nz~ H
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

{ OH
‘ O/\/

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): Ry = 4.28 min



F Anal ogously to Exanple 8, the title conpound is obtained by reacting 153
mg (0.90 mmol) of 2-fluorophenylthioureawth 114 ng (0.90 nmol) of 15

1, 3-di chl oroacetone in ethanol, followed by reaction with 200 ng (0.64 mmol)
of
2-anino-4-[4-{2-hydroxyethoxy)phenyl]-6-nercaptopyridine-3,5-dicarbonitri|e.
Yield: 170 ng H3NMB (600 Midnry)yISLeddird € q%(shébll),ls 36 Ry 1H),AR.28bms2HBI-46 H NVR

(a oty 7 o0 4B: 182 a8 1D, Fie ol (manh, A0%5'98 s 26, 43Dy 311{)38')4@(7 ‘1‘%

4.46 (s, 2 t t, 2H. 5 LC-MS (Method 3): Rt
m n; (NE(ESPL%E?“‘%“H’%W“@E’?( Ele;i)rrple 13 ( °d 9

4- ({4 [ ({6- Am no- 3, 5-di cyano-4-[ 4- (2- hydr oxyet hoxy)phenyl]pyridi n- 10

2-yl} h|o) -t |c ac +/ OH NC CN H2N N
SyS N {E E&Wﬂfﬁggg %)}%t m%@i" 1\égél<1.)rr1)ound is

bt ai ned by reacting 176 ng 15 (0.90 nmol ) of

0
4-[ (am nocar bonot hi oyl ) ai ni no] benzoic acid with 114 ng (0.90 mmol) of
1, 3-di chl or oaEaampte 11 et hanol, followed by reaction with 200 ng (0.64
nnDI) of 2-anino-4-[4-(2-hydroxyethoxy)phenyl]-6-nercaptopyridine-3,5-
di carbonitrile.

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

( OH

Analogously to Example 8, the title compound is obtained by reacting 176 mg
15  (0.90 mmol) of 4-[(aminocarbonothioyl)aminolbenzoic 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



20 Yield: 45 ng (13% of theory) HPLC (Method 1): Rt = 3.81 mn -64- 'H NWR
(300 MHz, DMSO-d6): d = 12.6 (br. s, 1H),_10.64 (s, 1H), 8.1 (br. s, 2H)
7.87 (d, 2H), 7.68 (d, 2H), 7.49 (d, 2FDI6 ~13-7.06 (m 3H), 4.45 (s, 2H)

4. 07 (t 2H), 3.74 (t, 2H). 5 LG M5 (Method 2): Rt = 1.97 mn; M (ESI pos):
mz 545 [MtH +. In this reaction, ethyl

4- ({4 [ ({6- arﬁMMREQGOMHndQMS[Cnd()Zdhym@{(hres hidXy 1 pleéris,| 1H), 8.1 (br. s, 2H),

pyr a2 ATk 358 B, YT R AR oA, 10

4- ({4-[ ({6- ankna3pprdi cyano- 4-[4- (2- hydr oxyet hoxy) pheny! ] pyri di n-2-yl }-
thlo)rrethyl] 1, 3- thlazol 2-yl} am no)benzoate 15/ OH ONCCN HN NI S-S

:( H COOCzHS As described in Exanple 13, the title conpound is

be e 28 LR e R M st S SRS o o

1, 3-di chl oroacetone in ethanol and subsequent reaction with 200 ng (0.64

nmol ) of 2-am no-4-[4-(2- hydroxyet hoxy) phenyl | - 6- ner capt o-
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)phenyl]pyridin-2-yl}-
thio)methyl]-1,3-thiazol-2-yl}amino)benzoate
15

O/\/OH

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)amino]benzoic 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)



pyridine-3,5-dicarbonitrile. Yield: 59 ng (16% of theory) -65- HPLC (Mt hod
1): R =4.32 min'HNW (300 Mz, DIVBOd%% d = 10. 67(s 1H), 8.1 (br. s,
2H), 7.88 (d, 2H), 7.68 5 (d, 2H), 7.47 7.13-7.07 (m 3H), 4.91
(br. s, 1H), 4.50 (s, 2H), 4.26 (g, 2H), 407 (t, 2H) , 3.74 (t, 2H, 1.29
(t, 3H. LCM (Method 2): Rt = 2.46 min; M5 (ESIpos): mz = 573 [MtH ~. 10
Exanpl e 15

2- Ami no-4-[4 |1-6-[({2-[(4-nitrophenyl)am no]-1,3
-thiazol - 4- y&?PL%ﬁ@gﬁﬂ% {])ﬁa’@?rhe 3,5-dicarbonitrile ~/OH NC CN H2N N
SS Nz:z( NO2 15 Analogously to Exarrpl e, 8 the title compound is obt ai ned
by reacting 177 ny éo 90 mmol nltrophen | thiourea with 114 & 90
mrol ) of 1, 3-Hi¥MRo388éHada S@ éer)h@deO 67i(6) 1Tn8d @by 5 eHbt7- Bn(dnizthy 2

(0.64 mol

2-ami no- 4- % %Zﬁ%ﬁ &k ) DRER (7> S e daff ooy Fut A2 (3 2B0eft 86 (B br r i1 e.
Yield: 67 ng @J(Qﬂ/gczi{)tglqmr(y)gHb-lﬁL@ %Mﬂ)hod 1): R 4.23 mn -66- 'H NVR (400
MHz, DMSO-d6): d = 11.03 (s, (d, 2H, 8.1(br. s, 2H), 7.80

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

N:<
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): Ry=4.23 min



(d, 2H), 7.48 (d, 2H), 7.20 (s, 1H), 7.10 (d, 2H), 4.90 (t, 1H), 4.52 (s,
2H), 4.07 (t, 2H), 3.74 (g, 2H. 5 LC-I\/ISéI\/bthod 2): R =2.39 mn;, M5
(ESI pos): mz = 546 [MeH'. Exanple 16 18°°

2- Ami no- 4-[ 4- (2- hydr oxyet hoxy) phenyl ] -6-{[ (2-{[3-(trifl uoronethyl)phenyl]-
amno }-1,3-thiazol-4-yl)nmethyl]thio}pyridine-3,5-dicarbonitrile O-/OH NC
CNHN NS CF3 s H 15 A solution of 25.4 ng (0.2 mmol) of

_ ( )
1, 3-di chl or oaggt i F.L t (Q.
3-trifluoronet S/% @ﬁpggﬁz’%lg%bé tcllb'ﬁl?nﬂjtg’tc}lr@’?gﬁigi%)ég'lg@gmgé@’%%o 3 h.
After cool i ng(d,621)5 78 (A02R),MM20 Js, qH),27.am(@,02}?, DO(@- 1H), 4.52 (s, 2H), 4.07 (4,
hydr oxyet hoxy) phenyl ] - 6- ner capt opyri di ne- 3, 5-dicarbonitrile 1n 0.2 mM of DW
and 67 ng (0.28{);131%4;%8?1)-50& um bi carbonate are added. The reaction mixture
IS stirredsat 20 RT overnight and then filtered and purified by preparative
HPLC (colum: GROWSIL 120 ODS-HE-4, 5 m 20 x 50 mm UV detection: 220 nm
injection volLOWRIS/@Bethod PR R; . Thage MS (BSIpes): m/H=13% [MrH]t acid, nobile
phase B: acetonitrile; gradient: 0 mn 10%B -* 1.5 mn 10%B -) 5.5 mn
90% B - 7 mn -67- 90%B -> 7.1 mn 10%B -4 8 mn 10%B; flowrate: 25

m/mn). The containing fractions are concentrated under reduced
pressure. Yi elﬁg é 6rrg (63% of theory)

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 =
"N S/\(\S CF,

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 ovemight and then filtered and purified by preparative HPLC (column:
GROMSIL 120 ODS-HE-4, 5 pum, 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: O min 10% B — 1.5 min 10% B — 5.5 min 90% B — 7 min



5 LGM (Method 2): Rt = 2.56 mn; M5 (ESIpos): mz = 569 [MtH +. | H NWR
(400 MHz, DVMsO-d6): 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 Exanple 16, Exanples 17 to 28,
listed in Table 4, are prepared from

2- am no- 4- [ 4- 4y dpok ¥ eninoddfp ghemyl nis-10%r Ba flowpsatd: ASnml/gis). dihegqrbdust-t ri | e

(Exanples 17 to 25? a%nd dfrom 2-am no-(Af- 54- %2- me{a hOXé}gt hoxy) phenyl] 15

6- mer capt opyr PRRBING TEcprsAh GaRepirpied PR SEqucPY BIFSSE® WO 03/ 053441, Exanpl e
1/ Step 2) (Exanples 26 to 28), respectively: Table 4 Exanple Structure M
LC-Ms Yield No. (ESI) R [mMin] (%of [MH+ (Mthod) theory) 17 fH 544
1.81(2) 29 OVield:NC.€ONg (683 dfiti®ory-' {\/S N\ C. H3 H NCH3 - 68- Exanpl e
Structuregvs LC-Ms Yield No. (ESI) Rt [mn] (% of

LC-MS (Method 2): R, = 2.56 min; MS (ESIpos): m/z = 569 [M+H]".

'H-NMR (400 MHz, DMSO-d): d = 10.6 (s, 1H), 8.1 (s, 1H), 8.1 (br. s, 2H), 7.8 (d,
1H), 7.5 (m, 3H), 7.25 (4, 1H), 7.1 (m, 3H), 4.9 (¢, 1H), 4.5 (s, 2H), 4.1 (¢, 2H), 3.75
10 (q, 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 /rOH 544 1.81 (2) 29




T W™

hod) theory)
2N NS ~ S Non( 0-CHs H -69--

18 f OH 536 2.5 (2) 65 NC CNN |
1 2.28(2) 65 0 NCCN HzN N S N~ CH H20 (OH531 2.35 (2) 76
anple Structure MS LC-Ms Yield

HZN N S ~S N~ C

, [mn] (%of [MtH"' (Method) theory) 21 (OH 526 2.31 (2) 32
Example Structure MS LC-MS Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) | theory)
18 J/O"' 536 2.5(2) 65
o}
ch ;\ :CN
&
HNT N7 s =
/T;(S y
-
H
19 J/0” 531 2.28(2) 65
(o}
NC: ;\ :CN
P
HNT N7 s =
/T;(S
O~
H 0
20 J/OH 531 2.35(2) 76
o
NC AN
—
HNT N7 s g
N=~ O‘CH3
N
H




0 NCCNN HZN NS Y- S N

H CN 22 /H 515 2.36(2) 77 0 NCON H2N NS y;

Nl N\ / HH3C 23 OH 515 2.44(2) 64 0 NC GNN- H2N N S T~ S H QCH3 -70-
Exanple Structure M5 LC-MS Yield No. (ESI? [mn] (%of [MH + (Method)
theory) 24 /CH 515 2.44(2) 78 i NC CNN
Example Structure MS LC-MS Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) | theory)
21 /(OH 526 2.31(2) 32
o
NC: ;\ :CN
P
HNT N7 s =
2 S
/\N(\§<
”OCN
(
‘ 22 IOH 515 2.36 (2) 77
0
NC. Ay CN
~
HNT SN s AN
N\
\<N~§ >
H
H,C
23 OH 515 2.44 (2) 64
,, o)
NC._ N
s
HNT N7 s AN\
=
”\Q‘CHz

°S



~ S Nomi CH \H\ / H25 (H501 2.35 (2) 70 O NCCNN H2 NN
H\ / 26 OF 0, CH' 529 2.7464) 27 NC Kk CNHZN NS S N-t/ \
Exanple Structure M5 LC-MS Yield No. (ESI) Rt [min] (% of
od) theory) 27 (,CHa 540 2.60 (4) 51 NCCNN H2ZN N S S
Example Structure MS LC-MS Yield
No. (ESD | R¢[min] | (% of
[M+H]" | (Method) | theory)
24 /( 515 2.44 (2) 78
: gNg :
N\< ; H,
25 /rOH 501 235(2) 70
0
NC: ;\ :CN
~
HNT N s =
2 S
/\,&2
A
H
26 J/O\CHS 529 2.74 (4) 27
o
NC AN
o
HNT N7 s g
~
H‘@\CH3




NH& CN 28 f~CH 3 550 2.79(2) 12

NCCNN HZN NS N HC

The exanpl es

listed in Table 5 are prepared fromthe corresponding starting materials,

anal ogously to Exanpl

e 1:

-72- Table 5 Exanple Structure M5 LC-MS ' H NWR

Yield No. (ESI) R [min] (%of [MH"' (Method) theory) 29 HOD 549 2.25 (4)
6 (400 MHz, 68 __HQ DMBO-d6) = 10.00 (s, 1H), NO ONN 8.37 (t, 1H). 8.07 H,N
N5 "'-s (br. [Exahple|7.47 N-<Stfdetuped), 7.23 (mMS\H| ILE}MS7.|12Y{eld |6-F F
3H), 6.99 2H), 4147 (s, 2H), .
H) (m) 2Hs. (s, 2H) (EST) | R[min] | (% of
[M+H]" | (Method) | theory)
27 /(O\CHa 540 | 2.60 (4) 51
0
NC X CN
7
HN N S =
2 S
/\L\<
”\OCN
28 /,/O\CHa 550 | 2.79(2) 12
(0]
NC N CN
o
HN" N7 s ZN\g
~
nch

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

( materials, analogously to Example 1:



4.09 (dd,

2H),
2H),,
(dd,

1H),

1H),

3.95 (dd,

6.74 F (dt,
1H),

1H),

1H),
1H),
3.46 (dd,

"H-NMR Yield Reble8ESI) Rt [nin] (% of
2.32 (4) 6 (400 Mz,

—

75 HO DMSO d6) =

3.82 (m 1H),
2.32 (4) 6 (400 MHz, 60 HO DVsO-d6) _ 10,42 (s,
HZN N S-~S 7.82 (s,
7.03 (s,
3.82 (m

7.45 NE( (M~ 3H),
4.49 (s,
2H) .
[ MEH]

3.46 (dd, 2H).

1H),
2H),

7.30 (t,
4.08 (dd,
-73- Exanple Structure M5 LC- M5
(Met hod) theory)

30 HOO 549

NC cN 8.06 (br. s,

NH 1H),
1H),

7. 10 (d,
3.95

31 HOO 567

Example

No.

Structure

MS
(EST)
[M+H]"

LC-MS
R, [min]
(Method)

'H-NMR

Yield
(% of
theory)

29

HO
j/\o

HO

NC

H,N

2

| N CN
s
N S/Y\s
N=<
NH
O

549

2.25 (4)

d (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

2.32 (4)

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




10.23 (s, 1H), NC CN 8.22 (t, IH), 8.07 HNN (br. s, 2H), 7.46 z /~S N<
(d, 2H), 7.09 (m NH4H), 6.99 (dd, F 1H,, 4.99 (d, 1H, F 4.67 (t, 1H),
4.47 (s, 2H), 4.08 (dd, | H), 3.95 (dd; °1H), 3.81 (m 1H), 3.46 (t, 2H).

32 HOoD 549 2.26 (4) 85 HONCCN HZNNST N={/ \ NH O F -74- Exanple

Structure NS

LC-MS 1H NMVR Yield No. (ESL) RL [nin] (% of
Example Structure 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),
NN 8.22 (t, 1H), 8.07
HNT SN S/Y\S (br. s, 2H), 7.46
N=( (d, 2H), 7.09 (m,
a 4H), 6.99 (dd,
Q’F 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).
32 549 | 2.26 (4) 85




[ MtH] ' (Method) theory) 33 HOC 549 2.02 (3) S (400 MHz, 92 HO | DVSO d6)
10.2 (br. s, 1H), 8.1 NCI CN (br. s, 2H, 7.6- HNN S-~ 7.65 (m 2H), N
7.47 (d, 2H), 7.1- NH 7.17 (m 4H), 6.977¢s, 1H, 5.0 F (br. s, 1H), 4.7
(br. s, 1H), 4.44 (s, 2H), 4.06-4.1 (m 111), 3.92- 3.97 (m 1H), 3.81
(m 1H), 3.46 (dd, 2H). 34 HO 565 2.33 (2) 66 HONC CN H2N N S-" s N
NH 0 Cl Example Structure MS | LC-MS "H-NMR Yield
No. (ESI) | R[min] (% of
[M+H]" | (Method) theory)
33 HO'J/\O 549 | 2.02(3) |& (400 MHz, 92
HO DMSO-dg) = 10.2
(br. s, 1H), 8.1
NN (br. s, 2H), 7.6-
HNT N s/\(\s 7.65 (m, 2H),
N=( 7.47 (d, 2H), 7.1-
o 7.17 (m, 4H),
Q 6.97 (s, 1H), 5.0
( F (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).
34 Hoj/\o 565 2.33 (2) 66
HO
NC X CN
S
HNT N s/\N//:zs
NH
Q




-75- Exanple Structure M5 LC-M5 'H NWR Yield No.
[ MtH + (Met hod) theory)

DVBO- d6)
(S1 1H)1
(s, 1H), 6.97
1H), 3.95 (dd
86 HO NC CN

10

.42 (s,

N 7.50-7.41 (m

(s, 1

1H),
NH 3H),
5.00 (d, 1H),

(br.
1H),

4.59 (t,

35 HO 0 565 2.37.(4) S (400 M#, 80 HO |
NC CN 8. 25-7. 90
7.30 (t,

S,

1H).

(s. 2H) .

(ESI) Rt [min] (% of
Kk
Hz NNS/ S2H),
\ / 7.10 (d, 2H),
4. 49

7.81

7.03 C1
4. 08 (dd,

, Exaihf)le
| f._H2N
No.

3. 86- Strdctufen
NS1i 'S

I'H),

3MS (
(ESD)
[M+H]"

t LC-RIS) .

R; [min]

(Method)

36 'HONBIR 49

2. Pield?)
(% of
theory)

35

565

237 (4)

d (400 MHz,
DMSO-dg) =
10.42 (s, 1H),
8.25-7.90 (br. s,
2H), 7.81 (s, 1H),
7.50-7.41 (m,
3H), 7.30 (t, 1H),
7.10 (d, 2H), 7.03
(s, IH), 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).

80

36

549

2.20 (2)

86




N NH\ / F -76- Exanple Structure M5 LC-M5 "H-NWR Yield No. (ESI) R [mn]
(% of ]Mr11]+ (Method) theory) 37 HOOS469 2.28 (4) 51 HO NC CNN HzN N S
Tom ,/S N=( NH f, F 38 HOO 561 2.28 ('3 87 HONCI CN~~ H2N Ns- /g
N=( NHF F -77- Exanple Structure M5 LC-M5 "H- NWR Yield

Example Structure MS LC-MS "H-NMR Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) theory)
37 Hoj/\o 549 2.28 (4) 51
HO
NC AN
P
HNT N” s 7 Ng
/\N/:\<

NH

87

38 Hoj/\o 561 | 2.28 (4)




No.

s-"'-
1H),
3.94 (dd,
556 2.12 (2)
(br. s, 2H),

(ESI) Rt [min] (% of
(400 MHz, 48 HO DMSO- d6)
7.60 (dd, 1H), NE5 < 7.47 (d, 2H),

F 0 4.99 (d,
1H),

3. 86

-3 78

10. 21 (s,

1H), 4.68 H3C (t,

1H)

(m _1H) 3 8

[ MtH] + (Met hod) t heory)

1H),
(s

3.4

2H),

S,

2H),

4.09 (dd,
(t, 2H) . 40

39 HO 0 579 2.02 (3) S
NC CN 8. 05 (br.
7.14-7.00 (m \ / 4H),
4. 47 (s,
H)

HzN N

6.97 (s,

1H),
HOD 0

Example
HN%N N

VHz, 6BtrudOire|

DMSO;

deyIS=

s 7.77 (dd, 4H), Ni- (8

[M+H]"

].(I;‘QSVISS ,
‘o mital

(Method)

1HH-NMR CN
7.14

8.Yoad
(o/o of
theory)

39

579

2.02 3)

d (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

2.12(2)

3 (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 (¢,
2H).

67




NH (s, 1H), 7.10 (d, 2H), 4.99 (d, 1 H, NC 4.69 (t, 1H), 4.50 (s, 2H),
4.08 (dd, 1H), 3.95 (dd, 1M), 3.86-3.77,(m 1H, 3.47 (t, 2H). -78-
Exanple Structure MS LC-MS ' H-NVR Yield NO~ (ESI) Rt [min] (%of [MH +
(Method) theory) 41 HO O 567 2. 24 (2) S (400 MHz, 99 HO\ DMSO d6) = 9. 96
(s, 1H), 8.48-828 NC CNN (m _1H) 08 (hr. H/NNSTOSS, 2H, 7.47
(dd, Ne< 2H) |Exagple]. 26 NStueture H), 7] oMSd, | IECMSH], 7HHMR 1 |HYieldF
6.99 (s, 1H/| 4,99 (d. 1H, 4.69 (t, 1H) 4 4B s . 2H, %% of
[M+H]" | (Method) theory)
41 HO/J,AO 567 | 2.24(2) |5 (400 MHz, 99
HO DMSO-de) = 9.96
(s, 1H), 8.48-8.28
NN (m, 1H), 8.08 (br.
AN NN s, 2H), 7.47 (dd,
N=( 2H), 7.34-7.26
i (m, 1H), 7.09 (d,
QF 2H), 7.05 (t, 1H),
( F 6.9 (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 Hojﬂo 567 | 2.08(3) 65
HO
NC N CN
~
HNT N S/\N(/:\<s
NH
%




4.08 (dd, 1H), 3.95 (dd, 1H), 3.86-3.78 (m 1 H), 3.46 (t, 2H). 42 HOO 567
2.08 (3) 656 HONCCN HzN NS Tom /S NH O F F -79- Exanple Structure
M5 LC-MS 1H-NWR Yield No. (ESI) R4 [m'n]"\?i)of [ MFH ' (Met hod) theory) 43
HO'. 549 2.02 (3) 69 HONCCNN HZzN NN NHNH\ / F 44 HO 549 2.04 (3) 70
HO NC CN

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

2

43 HO oj/\o 549 2.02 (3) 69
HO
NC XN CN
P
HN N S 7 S
/\N(=\<

NH

-

44 HOT\O 549 2.04 (3) 70
HO
NG AN
=
HNT N7 s

, /\(\s
N=<
N

H

45 HO:r\O 567 2.09 (3) 75

-
n




HZNNS,- S NNH O F 45 HO ™ 567 2.09(3) 75 HO\ NC CNN H2ZN N S - ~~-
/IS N=NH O F F -80- Exanple Structure LCM5 "HNWR Yield No. (ESI) Rt

[mMn] (%of [MH + (Method) theory) ) 0 583 2.20 (3) 74 HO NC CNN
| HNNST~ 'S N NHOF

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

46 HOT\O 583 2.20 (3) 74
/Y\
{

L
Q

48 Ho'j/\o 583 | 2.16 (3) 51

567 234 (4) 79

_n
@]




Cl 47 HOO 567 2.34 (4) 79 HONCCNN HzN Cl4 NSY~'S NZ<NH OF F 48
HO 0 583 2.16(3) 51 HONCCN HzN N S rz
Structure M5 LG-MS 1H-NWR Yield No.

S N NH OFCOC

(ESTSI R [min] (% of

theory) 49 HOo 579 2.27 (4) 76 HO NC CN  HzN N

- 81 Exanple
[ MtH + ( Met hod)

Example Structure MS | LC-MS TH-NMR Yield
No. (ESI) | R¢[min] (% of
[M+H]" | (Method) theory)
49 HO o 579 2.27 (4) 76
HO
NC XN CN
~
HN" N7 s Z g
/\N(=\<
NH
( Foo
H,C
50 Hoj/\o 583 2.42 (4) 90
HO
NC | N CN
P
HN™ N7 s ZNg
/\N(=\<
NH
F Cl
( 51 “Oj/\o 567 | 2.06(3) 92
HO
NC SN CN
P
HN" N7 s ZNg
/\N(=\<
NH
.
F




NNH OF O H3C 50 HO_ O 583 2.42 (4) 90 HOODY NC CND H 2 N |

NH 0O F C 51 HOO 567 2.06 (3) 92 HO N

HZN N S,

NS Y-S N

"(i /S Ne{ NH OF

F -82- Exanple Structure M5 LGM5 '"HNW ¥eld No. (ESI) R [nin] (% of
[ MtH] + (Met hod) theory)
Example Structure MS LC-MS "H-NMR Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) theory)
52 HO o 561 1.99 (3) 96
HO
NC AN
2
HNT N7 s 7 Ng
/\N(=\<
NH
{ e
H,C
53 Ho’j/\o 561 1.99 (3) 96
HO
NC AN
o
HNT N7 s 2N
/\N(=\<
NH
o)
/
H,C
54 HO fj/\o 545 2.26 (2) 77
HO
NC_ N
~
HN" N7 s Z g
/\N(=\<
NH
CH,




52 HOD 561 1.99 (3) 96 HONC CNN ~* H2N NS T-- /g Ns( \NH O H3C 53
HO'.0 561 1.99(3) 96 HONC CND HZN NS -={/S N\ NH 0 O H3C 54 HO
1.,/~0 545 2.26 (2) 77 HONC CNN HzN N-87T-~ /S Ne( NH 0 CH3

Example Structure MS | LC-MS TH-NMR Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) theory)
55 |HO o 545 | 226(2) 68

HO
N AN
-
HNT N S/Y\S
N=<

NH

3

56 Hoj/\o 556 2.12 (2) 25

HO

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:



- 83 Exanmple Structure M5 LC-M5 1H- NWR Yield No.

[ MMH + (Met hod) theory) 55 Hoo 545 2.26 (
2.12 (2) 25 HO NC CNN H2
the exanples listed in Table 6 are prepared from
2- am no-4-[ 4- (2- hydr oxyet hoxy) phenyl ] - 6- mer capt opyri di ne- 3, 5-di carbonitrile:

56 HO., - 556
to Exanpl e 16,

(ESI) Rt [min] (% of
68 HO NC CNN H2N |
S Tom IN={ NH 0O NC Anal ogously

-84- Table 6 e Structure MS LC-MS Yield No. (ESI) Rt [mn) (% of
Example Structure MS LC-MS Yield
No. (ESI) R¢ [min] (% of
[M+H]" | (Method) | theory)
57 J/ 553 2.52 (2) 68
N
( N\< E ;
58 J/o"' 553 2.50 (2) 42
o
NC: j]é\ :CN
~
HN" N7 s =
N F
( 59 J/OH 566 2.24(3) 20
0o
NC N CN
-
H,NT N7 s g
~
O
s
F

N N NH CH,




[ MtH) + (Met hod) theory) 57 /CH 553 2.52 (2) 68 NCCNHzZNNS~SN( FC
NN/ H58 fOH 553 2.50 (2) 42 i NC CNN NNS~~"SIN/ C H\N/ F59
566 2.24(3) 20 O/OHNC CN H,NN S - g8 =':z( & Jill 0) -F F -85-
Exanple Structure M5 LC-MS Yield No. (ESI) R [min] (%of [MH+ (Method)

t heory)

Example Structure MS LC-MS Yield
No. (ESI) | R¢[min] | (% of
[M+H]" | (Method) | theory)
60 J/O"' 526 2.10(3) 83
o)
NC A CN
=
HNT N7 s =
/\@S N
-0
H
(
61 )/OH 553 2.48 (2) 70
o)
NC AN
2
HNT N s s .
N\
\<N
H
cl
62 J/OH 533 2.45(2) 70
( o)
NC AN
~
HNT SN s s .
~
ﬁ‘@\cm




60 ON 526 2.10 (3) 83 0 NCCN HZN N S-~ ~S Noml CN

\N\ / H61 fH 553
2.48 (2) 70 NCCNNI HZNNST~ S1F 8&:0 N--O H/ d 62 _10H 533
2.45 (2) 70 i NCCN HZNNST~-\S| F°R'< N
Example Structure MS LC-MS Yield
No. (ESI) | R¢[min] | (% of
[M+H]" | (Method) | theory)
63 IOH 549 2.12 (3) 66
o}
NC: \:vt'\ :CN
~
HNT N7 s =
I\<S i
-
\
CH,
‘\ 64 )/OH 533 | 248(2) 54
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NC X CN
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2 S
/\Q< i
H@‘CHG
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\ / CH -86- Exanple Structure M5 LC-MS Yield No. (ESI
(Met hod) theory)

CH3 64 /O0H 533

(2) 34 0]

5

) RE[mn] (% of
63 f 0" 549 2.12(3) 66 li NCCNNN HzN NS S N/
2.48 (2) 54 O NCCN H2ZNNS SN~ F N CH 65 _1CH 537
NC CNN HzN N 5
Example Structure MS LC-MS Yield
No. (ESI) | R;[min] (% of
[M+H]" | (Method) | theory)
66 J/ 537 2.22(3) 16
|
H
67 /r 533 235(2) 20
0
NC AN
P
HNT N7 s =
/\N(;<s i
H
H,C
Example 68

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

methyl)thio]-4-

[4~(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile



NF O- HF - 87 Exanple Structure M5 LC-MS Yield No. (ESI) R [mn] (% of
[ MtHl + (Met hod) theory) 66 rOH 537 2.22(3),16 0 NCCNN HSINNS~SF N _
NN/ HF 67 /0OH533 2.35 (2) 20 0 NC "H2ZNNST- "SNztt( _F N\ /
H H3C
OH
O/\/
NC CN
~ ]
HO N
TSN S/Y\
H S
N§<
N—<: :>—F
H
( 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-d¢): 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



Exanpl e 68

2- (2- Hydr oxyet hoxy)am no-6-[ ({2-[ (4-fl uorophenyl)am no] -1, 3-t hi azol -4-yl }-
5 met hyl )t hi o] -4-[4-(2-hydroxyet hoxy) phen$d ] pyri di ne-3, 5-di carbonitrile -88-
0,,-~/OHNC CN HO-~HNI g NHF Analogously to Exanple 8, the title
conmpound i s obtained by reacting 120 ng (0.70 mmol ) of

4-fl uorophenyl t hiourea with 89 ng (0. 7®Hgmol) of 5 1,3-dichloroacetone in
et hanol, followed by reaction with 245 |rrg (0.50 mmol) of

2- (2- hydr oxyet hoxy) am no-4-[ 4-( %M‘ebp{oxy) phenyl ] - 6- mer capt opyri di ne- 3,
5- dicarbonitrile (Exanple 32A).7Yield: 30 Ay (11% of theory) 10 'H NWVR
(400 MHz, DVMBO-d6): d = 10.24 (s, 11-1), 8.03 (t, 1H), 7.61 (dd, 2H), 7.46
(d, 2H, 7.12 (m 4H), 6.81 ( 1), 4.91 (t, 11-1), 4.80 (t, 1H), 4.50
(s, 2H), 4.07 (t, 2H), 3.74 { ?H), 3.62 (t, 2H), 3.56 (m 2H). 15 LC- M5
(Method 3): Rt = 2.10 mn; M pos): mz = 563 [ MtH] +. Exanple 69

2-Am no-6-[(f 2- [ (4 -cyanophenyl) amno] -1, 1,3 -thi azo |-4-yl }nethyl
Ythi o] -4- {4- [2- 20 NC CN

(di met hyl am no) et hoxy] phenyl } ﬁi d|i ne- 3, 5-di carbonitrile -89- CH3

NS
H,NT N S/Y\s

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



O~ NIl CH3 NCCN ZHNNSS Nom HCOCN A solution of 26.6 ng (0.15 nmol)
of N-(4-cyanophenyl)thiourea and 19 ng (0.15 nmmol) of 1, 3-dichl oroacetone
in0.4mn of DWF is stirred at +80C for 3%h. 5 After cooling to RT, a
solution of 50.9 ng (0.15 mml) of the conpound from Exanple 34A in 0.2 m
of DMF and 50 ng (0.6 mml ) of sodium bicarbonate are added. The m xture is
then stirred 2tArhof4i4-Rarhinodthexy)pheryil 6+ ({2} (4+flectophényll famimd-lgdtthiazaly i f i ed
directly by preparative HPLC (col um:_ Machere el VP50/ 21 Nucl eosi |

100-5 C18 NaufH¥lijgethy) OJIMW-%ang%?mR?g%éV%ﬁg!ﬂgﬂdez20 nm flow rate: 10 25
m /mn; nobile phase A = water + 0.1%formc acid, nobile phase B =
acetonitrile; gradient: 0 min 10%B ->2 mn 10%B -, 6 mMin 90%B -> 7 nmn
90% B -> 7.1 nin 10%B -i 8 nin 10%8) NFe product-containing fractions are
conbi ned and concentrated using rotary evaporator. 15 Yield: 50 ng (57% of
t heory) 'H NVR (400 MHz, DMBO-d6): S = 10.80 (s, 1H), 8.17 (s, 1H),
8.20-7.96 (br. s, 2H), 7.82-7 m 4H), 7.47 (d, 2H), 7.13 (d, 2H), 7.10
(s, 1H), 4.50 (s, 2H), 4.16 (t , 2.73 (t, 2H), 2.30 (s, 6H). 20 LC M5
(Method 4): Rt = 1.87 mn; M 0s): Mz HEP3 [MtHt  Exanple 70 -90-

NC CN
HNT N s/\‘%\S
N§<
{
N-——< >———F
H

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
10 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
15 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

20  using a rotary evaporator.

Yield: 57 mg (6% of theory)



2- Am no- 4- [ 4- ( 2- am noet hoxy) phenyl ] -6-[ ({2-[ (4-f | uorophenyl )am no] -1, 3-thi az
ol - 4-yl}nethyl)thio]pyridine-3,5-dicarbonitrile hydrochloride O NH2 x HC
NCCNHNNI SSS N EH-- 0/ F 5 1000y (1.84 mmol) of the conpound
from Exanpl e 39A are dissolved in 100 mM of dioxane, 150 ng (1.41 mol) of
pal I adi um on- actl vated carbon are added and the m xture is hydrogenated

wi t h hydrogen H{NMRb(af)O MHY elDNHBChchMSFH 1®27 Qsiyllhlg,dis O&-ﬁlQﬂr(bc s, atl)d7.47€§.5dded
and the m xture is dro(?enat ed with hydrogen at a further 10 20

h. The i xtur &0 $Hbnedl {§1318r ddOof P9 it AHBIRPS b 1tHv)r 6&&}1(5512%&‘{ 2> & Qﬁ%f yi ng

sheet fllter33t1@2p§9d2§)t is then washed with 50 nl of dioxane, and 50 ni
of toluene are” added to’the filtrate. After renoval of the solvent on a
rotary evaporator the residue is taken up in a mxture of 50 m of water

and 50 m of et Bycutjo addition of_ a di lute sodi um
bi car bonat® s& ‘?ftz)pﬁt x&j@ %&Mzigl%wgﬁﬁhe phases forned
are separat ed. The organl C phase |s dried over magnesium sul phate, the
solvent is then renoved using a rotary evaporator and the residue is
purified by pExamphk Ve HPLC (colum: YMC GEL ODS-AQ S-5/ 15 m nobile

phase gradient: acetonitrile/water 10:90 -* 95:5, wth addition of 0.5%
concentrated hydrochloric acid). The product-containing fractions are

conbi ned and eoRG&RLE-f(8Y (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)



20 using a rotary evaporator. Yield: 57 nmg (6% of theory) -91- |IH NVR (400
Mz, DVMBO-de): S = 10.27 (s, 1H), 8.08-7.97 (br. s, 2H), 7.67-7.59 (m 2H),
7.51 (d, 2H), 7.20-7.09 (m 4H), 6.98 (s;%4H), 4.47 (s, 2H), 4.25 (t, 2H),
3.31-3.21 (m 2H). 5 LCGMS (Method 2): Rt = 2.08 mn; M5 (ESIpos): nlz = 518
[ MFH] +. Exanple 71 2-Amino-6-[( {2-]

(4-f1uor 0phen9H)mmm@]001MHz; DN 3 -By+ 1D.20%E,hHD) 819207, 914(15r4s(2H) 17061 (dd

hydroxypropoxy hen ép ridine-3,5-dicarbonitrile /CH CH3 H2 N
NS):5 :-~S2 é%/( B, 3. 1:81‘766 (rwlﬁw%w bHDd’r%Jc{dsl 1&})e4 é@cﬂ%c?ﬂ)o4&2-

sol ution of 4 ound from Exanple 43A in 6 n
of net hanol , %gﬂngQ}ﬁ$3?E9e IS s T¥é%é%§gg$ for 20 h. 10 m of saturated
sodi um bi car bonate sol ution are then added, and the reaction mxture is
extracted with et acetate (three tines, 10 nm eaché The, conbi ned

or gani c phéseé%W@y@ﬁﬁb@Id&/& r?a%@m,Mémlpﬁﬁt@/Zﬂﬁ iMt&loval of the
solvent on a rotary evaporator, the crude product is purified

chromat ographically on 20 silica gel 60 (nobile phase gradi ent
di chl orornet hane/ et hanol 100:1 -, 20:1). Yield: 0.34 g (96% of theory)



-92- "H NWR (400 MHz, DVSO-d5): S = 10. 22 (s 1H), 8.22-7.91 (br. s, 2H),
7.61 (dd, 2H), 7.47 (d, 2H), 7.18-7.06 (%133 6.97 (s, 1H, 4.91 (d, 1H),
4.46 (s, 2H), 4.02- 3.94 (m 1H), 3.94-3 (m 2H) 1.17 (d, 3H. 5 LC M
(Method 3): R =2.26 min; M5 (ESIpos): niz 533 [M+tH] . -93- B. Assessing
t he pharnacologlcal and ph S|0Iog|cal act|V|ty The pharnacologlcal and
physi ol ogi cal Ba Al HE 1Y macological and physielogical aefivity nventj on can be
denonstrated in the foI | owi ng assays 5 B-1. Indirect determ nation of the
adenosi ne agoni sm by way of gene expression Cells of the CHO (Chinese
Hamst er Ovar yThe@hamataeologival hnd pmlcﬂd&@cﬂram{tg@)ﬁe}m sdrafupds acdopdiheo ¢cHINA f or
t he adenosi ne receptor subtypes Al and Al b. The adenosi ne 10 Al
receptors are“E’éﬂutﬁﬂbePnt}lS’qaﬁ@“&%?@ﬂna{b%f@mlaééssﬁijs way of G proteins, while
the adenogine Ala and A2b receptors are coupled by way of Gs proteins. In
correspondence with this, the formation of cAMP in the cell is inhibited or
stinmul at ed, r 8sheclidietydetéshiiedtiohlvdthe Riepodssaigonisaf by vey bfigedfeaxpstsids

nodul ated by way of a cAMP-dependent pronoter. The luciferase test is
optim zed, with the aimof 15 high sensitivity and reproducibility, |ow
vari ance and 61201 |

varyi ng severgﬁﬁgggt;%para C%%ﬁée%gj%t%@&?}éﬁﬁﬂag%ﬁ%@ltl%né ggr aﬁ%ﬁfe@?& a{o ﬁé
growt h phase avith thtieDNesfor ithecadeadsimerecémomssubtyipes AdnAémamchAQbﬁTheaaddnmmﬁ um
conposi ti The foll ow n protqcol is used for macol 0gi

char acterﬁ)Ql ndcEFFRIOTS e g‘éhlp??c{@ WS@SF“Q%@%’P@EF EYIW Iéreﬁeg\énwﬁlg The
stock cul turegadfogind’ AW aft A% RBDHRIE LR b WRVEY Gl2pRdhyimn

( correspondence with this, the formation of cAMP in the cell is inhibited or

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.
L 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 pl of a
solution which is composed of 50% lysis reagent (30mM disodium
hydrogenphosphate, 10% glycerol, 3% TritonX100, 25 mM TrisHCl, 2 mM



contai ning 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 37C for approx. 48 hou?4: The mediumis then repl aced

wi th a physiol ogi cal sodium 25 chloride solution (130mM sodi um chl oride, 5
mM pot assi um chl oride, 2 mM cal ciumchloride, 20 mM HEPES, 1 nmM nagnesi um
chl ori de hexablyhiio&bﬁol @OTN, pdbdBuendi50% honfetase spbtrated yolufidre (3 6ms¥aATEs t o

be tested, i C e dissol yed j DVS re pipetted i tot test cultures
( maxi mum fi nap Jé&&[:e‘ﬁﬂf%r}’oﬁ?d%%@%yﬁw‘? 0Bt tHFREyr e35 B V5opagnesiym
di lution seri @épﬁét?,‘;é;l%\%i- T Sp]—gﬁ MaleOadle t&@neﬁMt(édltﬂ?és @91&%9%‘&1&%%9”)

10 m nutes | ater, dded to the Al cells and all the cultures
ar e subsequentpprokntutiamite dndithe&ﬂﬁféraﬂe detvity someasuredfvserg 4 tmhe;ra 3%stemoTha

sol ution s conposed of .50% | s reagent (30 di s

v ogenphbs pRSEe AEHTG) SHATRRCD: b6 1S FORRETHOTD 8" Hor ICReF o huierags.

di thi ot el tof o)y -BHGI% | (RSO Ui ol ARESPRTLER! SR AcRD T
ATP, 0.5mM luciferin, 0.1 nMcoenzyne A 1D mMtticiné . 35MM magnesi um
sul phate, 15 lsﬁmmﬁﬁpn Mh?ﬂ)ﬂ)coae@oadhnigdubsbartches aehs¢ved uh ther %c: oﬁ/thechﬂaamd
shaken for I OX. 11 m nu@g an he .l uci ferase activit ure&t sing a
caner a syste Fhe 5SHSCs § uestISPRSIRGIRAIQRONS o, FOTRPO ntr ons at

whi ch 50% of fe{rﬁldawdxfa&ﬁ&faaen@%whfcﬁ ifdy R SI?Qdér{bsfnléereEé}ﬁ@r Qlbtyds Wi cel
and, respectivel'y, 50% of the maxi mum stinulation with the corresponding

subst ancel0s high &fietyiandtjoesesses eanofgontstic Affectandused2ia th@el expefiiments as the

adenosi ne- anal oggous co un I denosj.n ich
binds to al | AYEMBET ﬁ8$8¥&g{gﬁgdégb%§ %t;\ﬁné’h ﬁ%feé’h -af 1R yéaﬁé'ilb\(l)%sesses
an agonistic etdmeim, BSBUSEsh é”M h93‘€ Arpafati b@%!ﬁﬁn@c%lé f hehfh efosipEPOUNd
[Klotz, K N, Hessl rflng, J., I§|eg ° 1 %@eo , Fr edhol mérp

B.B., Lohse, mecEptor sCbtypes apharectpmwlmamﬂ &b@}y @tfan$fg¢tad1 rengptoos imEHO 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 Al, A2a and A2b receptor subtypes:
Table 1
20
Example ECs Al [nM] ECsp A2a ECsy 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 2.3 >3000 28




receptor subtypes - characterization of stably transfected receptors in CHO
cells", Naunyn Schm edebergs Arch. Phar r?gol ., 357 (1998), 1-9). 15 Table 1
bel ow lists the EC50 val ues of representative worki ng exanpl es for the
receptor stimulation on adenosine Al, A2a and A2b receptor subtypes: Table 1
20 Exanple EC50 Al [nM EC50 A2a EC59 A2b No. (1 .tMforskolin) [nM [UM 2
9.9 747 6.1 8-2 3Q€udies ch(sslate@bod veds®ls0. 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 2.3 >3000 28 -95- --2. Studies on isolated bl ood vessels The caudal
artery of anaqythghddethef b ahsosbft RPN R MBuRed WNUCRnVEMnal
apparatus for neasuring i'solated bl ood vessels. The vessels are perfused in
a heated 5 bapparatng faron¢asuing tsolasddniyjopheesgtlephing vessel¥ s mexfusert inod hedted

ntr [ [ rmn : . L .
contract °f %at%ee;[n CE)nntraec(iied using phenylephrine. The extent of the contraction is determined

using a contraction meter. Test substances are added to the precontracted blood
vessels, and the reduction of the contraction of the vessels is measured. A reduction
of contraction corresponds to a dilation of the vessels. The concentration at which the
contraction of the blood vessels is reduced by 50% is given as the ECsy value of a

10  test substance with respect to its relaxing properties.

( B-3. Studies on the Langendorff 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.



using a contraction neter. Test substances are added to the precontracted

bl ood vessels, and the reduction of the_ggntraction of the vessels is
nmeasured. A reduction of contraction corresponds to a dilation of the
vessel s. The concentration at which the contraction of the blood vessels is
reduced by 50% is qi as the EC50 value of a 10 test sybstance with
respect to it <o rel Aeasuremephalbload pressuse and hearprat SERGr t
The heart is rapidy,freoqyved after opening the chest cavity of anaesthetized
rats and 15 is introduced into a conventional Langendorff apparatus. The
coronary arteries are subjected to constant-volunme (10 ml/m n) perfusion,

and the perfusjon pressure. risi there I s recarded yvia an appropriate
pressure tran [DESHS Fopkeysare i%ge‘i He? mgé'rl#%&%lﬁ%ﬁf‘g’s%fﬁ?sé Sal??taﬂ‘fg%mpd’ fof
arrangenens CQafigs BRIBASakpled éaﬁllle'%é@také)ﬁlaé’éd RS e A Ythe Mo VTIRS aniftfald NE
sane time, the pressure devel oped by the heart during each 20 contraction is
measur ed vi a aAtberioos gonseniratiionse test sibstanhes drefinfugethintiayemoushndazonewrftther
pressure transdycer. The rat ich the jsolated . heart beats.is foynd by
ol oul i on | FRDREHEE a0 Lol FEYFoAEr Brilood Pifecirgead hwagt emont
of bl ood pressy gomitbrddedVety 188 Enifite@WRKE total 8f 68 PniMdtes, OkdngdQREfRSerbihlly €St
substances are adninistered orally to awake SHR (spontanecusly hypertensive
rats) rats caravygilable mstrimersr foameaasermgnthe thévodcprpssbtecofopremabis babiesy For this
pernanentlx bat h blqﬁd ressure and heart rat t(etelemstric nmoni tori ng of
haemodynaric FAFRfiEt'8Y TCABhes Grey ONPESPL Y%P€ and their changes are
then 30 recorded over a period of 24 hours. -96- B-5. Measurenent of bl ood

pressure and heart rate on awake rhesus nonkeys and marnosets
( 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 BASF,
Ludwigshafen, Germany) and 2 mg of magnesium stearate.

30

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



Awake rhesus nonkeys are fixed in a tube. For the infusion of test

subst ances and for 5 taking bl ood sarrpl_e§7_cat heters are placed into the
veins of the legs of the aninmals. At various concentrations, test
substances are infused intravenously 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 m nBrQdycto: 3 total of 60 minutes, usi ng a coonmmercially available
i nstrunment for measuring the blood pressure of premature babies. For this
10 purpose, the neasuring sleeve is fixed on one of the |egs. Various
concent r at i onThefmiktuee besdmpoilngl afihe Inwneondattoses bt edrohrialgranul aiediwathea

mar noset s whi cp carry an internal transmitter capable of neasuring both

bl ood pressuPé %tmgﬁb%ﬂhethrh&r@rrpﬁé theBVEi 1B HRIF: J@Pigﬁ@ugqs %%gﬁﬁ‘élﬂﬁgﬁﬁlléed
paranmetersy. B:god .1 r d - heir:

recor ded f§0r glﬁeg}eogla%?&@ﬁg4&ﬁ%€§?& %%%Félgl %%%ﬁ%gg?ﬁgsfhﬁggﬁi cal
conposi ti ons 2ZénvEngomwadnmablendsresd (bdee abomeerfor dormatn obethe otablet)t ed ignideline

phar maceuti cal prepar a%' Onfoﬁ in the fol I,ovviE ways: Tablet: 25 Conposition:
100 ng of t he CoBMsERIKGIBEE 10K EhG GORUMESSIN, is 1o %g of | actose (nonohydrate), 50
ng of maize starch (native), 10 ng of pol yvinyl pyrrolidone (PVP 25) (from
BASF, Ludw gshafen, Gernmany) and 2 ng of nagnesium stearate. 30 Tabl et

wei ght 212 ngSusparskinewhish an beradaiinistereéd orallyat ure 12 nm -97- Producti on:
The m xture of conpound of the invention, |actose and starch is granul ated
with a S@Qstrength solution (mMmnm of the PVP in water. The granul es are

dried and m X%%mposition:
(

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.



5 with the magnesium stearate for 5 mnutes. This mxture is conpressed in a
conventional tablet press (see above for_d§prmat of the tablet). A guideline
conpressive force for the conpression is 15 kN. Suspensi on which can be

adm nistered orally: 10 Conposition: 1000 ng of the compound of the

i nvention, 10Q0 .of ethanol (96%, 400 ng of Rhodigel(r) (xanthan gum
from FMC, Peng§¥ﬂa§ﬂ¥a, USA) and 99 g of water. 15 10 nml of oral suspension
correspond to a single dose of 100 ng of the conpound of the invention.
Production: 20 The Rhodigel is suspended in ethanol, and the conpound of

t he i nventi onThe comgeehd of the heventiopensispendeibe themexturs obpelgethylien¢ glycol
stirring. The xture is stirre r about 6 h . unt t.he lling o he
Rhod gel i o COMbpaYiTouE v, Thh sERTEmowes infhrfinuednal B damipusd of
Conposi ti o BRGLMEtieh hhdEorkMBRBIdHfedt he i nvention, 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 ng of the conpound of the invention. -98- Production:
The conpound of th e invention is suspended in the mxture of polyethylene
glycol and phEaSOa:e with stirring. The stirring process i s continued
until the conpound of

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.



5 the inventi w0 bass/epnbetel y di ssolved. i.v. solution:pdhgEreoopooysiscof the
invention is dissolved in a concentration below the saturation 10

solubility in a physiologically toleratedgolvent (e.g. isotonic saline, 5%
gl ucose solution and/or 30% PEG 400 solution). The solution is sterilized

by filtration and wused to fill sterile and pyrogen-free injection
cont ai ners. 2006/,027142 PCT/ EP2005/ 009316 -99- Patent clainms 1. Conpound
of theforwlg—%—@at helal ONCCN(I) | RHNSS N ~H in which R

represents hydrogen or represents (C -C6)-al kyl which may be substituted by
hydroxyl, am no, nono- or di-(Cl-C4)-al kylam no, 10 pyrrolidino,
pi peri di no, nbr phoCrmpounsi ¢fchefirmyladd) N - net hyl - pi perazi no, R2 represents
(C2-C6)-al kyl which is nobno- or disubstituted by identical or different
substituents selected fromthe group consisting of 15 hydroxyl,
(d-A)-al koxy, am no, nono- and/cﬁZ-(Ci -C4) - al kyl am no,

@)

NC CN ),

in which

R! represents hydrogen or represents (C;-Ceg)-alkyl which may be
substituted by hydroxyl, amino, mono- or di-(C;-C4)-alkylamino,
10 pyrrolidino, piperidino, morpholino, piperazino or N'’-methyl-

piperazino,

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

15 hydroxyl, (C,-Cs4)-alkoxy, amino, mono- and di-(C;-Cy4)-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;-Ce)-alkoxycarbonyl,

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

up to five times by fluorine,



R3 represents a substituent selected fromthe group consisting of hal ogen,
cyano, nitro, (Cl-0C6)-alkyl, hydroxyl, (@hgC6)-al koxy, anmino, nmono- and

di - (Cl -CB6) - al kyl ami no, carboxyl and (Cl-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- a&g n represents the nunber 0, 1, 2, 3, 4 or 5, 5 where,
if the substituent®®3 is present nore than once, its neanings may be
identical or different, and its salts, solvates and solvates of the salts.
10 2. Compound of the forrmula (1) according to Claim1l, in which Rl
represents hydrogen or repesedethe suhber @A) 2a3,bdr Swhi ch may be 15 substituted
by hydroxyl, am no or dinethylamno, R2 represents (C2-C4)-al kyl which is
nono- or disubstituted by identical or different substituents selected from
the groupsconsisting ofyhdwy, dl'fQPfé’EubS[rﬁferRy 1ﬁﬂfésé}ﬁ1rﬂ&e t86h Bece ?ﬂérrﬁéﬁﬁﬁ%%
substituent selected fromthe group consisting of halogen, ¢yano, ro,

(Cl -C4)-al kyl, hydr oxylmay i@ ideaficahbkditferengni no, nono- and

i-(d-C4)-al kyI am no, carboxyl and (Cl-C4)-al koxycarbonyl, 25 where al kyl
and al koxyl for their part may in each case be substituted up to three

times by fluorine,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;-Cs)-alkyl which may be
15 substituted by hydroxyl, amino or dimethylamino,

R? represents (C;-Cy)-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;-Cg)-alkyl, hydroxyl, (C;-C4)-alkoxy, amino, mono-
and di-(C;-Cy)-alkylamino, carboxyl and (C;-C,)-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 O, 1 or 2,

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

identical or different,



and 30 n represents the nunber 0, 1 or 2, mhere, if the substituent R3 is
present tw ce, its neanings nay be idenébf or different, -101- and its
salts, solvates and solvates of the salf 3. Conpound of the forml a ()
according to daiml or 2, 5 in which R represents hydrogen, 10 R2
represents ethyl, n-propyl or isopropyl which are in each case nono- or

di substituted by identical or different substituents selected fromthe

group consisting o X nd R3 represents a substituent
sel ected fromthe ﬂFG%ngﬁﬁgb’ 88¥V%F%9§5h§ﬁm 15 chlorine, bronine,
cyano, nitro, nethyl, ethyl, trlfluoronethyl hydr oxyl , met hoxy, ethoxy,
am no, nono- and di net hyl am no, carboxyl, nethoxycarbonyl and

et hoxycar bony}., andompound ofdhe &smmtas(l} desomdingrterClaim 1002, 2, where, if the
substitueq} R3 is present twice, its nmeanings may be identical or
different,” 25 and its salts, solvates and solvates of the salts. 4. Process
for preparing a coppopied of the fornmula (1) as defined in Clains Ito

R! represents hydrogen,

10 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,
15 chlorine, bromine, cyano, nitro, methyl, ethyl, trifluoromethyl,
hydroxyl, methoxy, ethoxy, amino, mono- and dimethylamino,

carboxyl, methoxycarbonyl and ethoxycarbonyl,

and
20
n represents the number 0, 1 or 2,
where, if the substituent R® is present twice, its meanings may be
identical or different,
25

and its salts, solvates and solvates of the salts.

4. Process for preparing a compound of the formula (I) as defined in Claims 1 to
3, characterized in that a compound of the formula (1)
30



3, characterized in that a conpound of the fornmula (I1) 30 - 102 - O/R2 NC
CN (1), RANNSHH in which R and R2igach have the nmeanings given in

Claims 1 to 3, 5 is reacted with a conpound of the formula (111) X-'~S. N
\' / (R3)n (Ill), Hin which R3 and n each have the neanings given in C ains

1to 3 and 10 X represents a suitable |eavipg group, and the resulting
conpounds of the fornula (1) are, if appropf ate, converted into their

sol vates, salts and/or solvates of the sdfts using the appropriate (i)
solvents and/or (ii) bases or acids. 15 5 _Use of a conpound as defined in
any of Clains | to 3 for preparing a 0 meyli canent for the treatnment and/or
prevention of hypertension and ot her
system 103- 6. Medi canent, conprising a
Clains 1 to 3 in

NC
(D,

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)

(R%),

X/Y\S
Nj@ (m),
N

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. 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.



conmbi nation wth an inert, nontoxic, pharmaceutically suitable auxiliary. 7.
Medi canment, conprising a conpound as defipged in any of Clains 1 to 3 in 5
conbi nation with a further active conpound selected fromthe group
consi sting of beta bl ockers, cal cium antagonists, diuretics, ACE inhibitors,
AT1 antagonistis and nitrates. 10 1 : , ,

d 6. r‘i\/ledlcament, complgsmg a compound as defined in any of Claims 1 to 3 in

combination with an inert, nontoxic, pharmaceutically suitable auxiliary.
7. Medicament, comprising a compound as defined in any of Claims 1 to 3 in
5 combination with a further active compound selected from the group

consisting of beta blockers, calcium antagonists, diuretics, ACE inhibitors,

AT1 antagonists and nitrates.

10

15



