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SUBSTITUTED ANNULATED PYRIMIDINES AND TRIAZINES, AND USE THEREOF

The present application relates to novel substitéused pyrimidines and triazines, to processes for
their preparation, to their use alone or in comtiomes for the treatment and/or prophylaxis of
diseases, and to their use for producing medicantamt the treatment and/or prophylaxis of

diseases, in particular for the treatment and/oplpylaxis of cardiovascular disorders.

One of the most important cellular transmissiontays in mammalian cells is cyclic guanosine
monophosphate (cGMP). Together with nitrogen ma®xiNO), which is released from the
endothelium and transmits hormonal and mechanicgiats, it forms the NO/cGMP system.
Guanylate cyclases catalyse the biosynthesis of R@Gfdm guanosine triphosphate (GTP). The
representatives of this family known to date candbéded into two groups either according to
structural features or according to the type drids: the particulate guanylate cyclases which can
be stimulated by natriuretic peptides, and theldelguanylate cyclases which can be stimulated
by NO. The soluble guanylate cyclases consist ofsubunits and very probably contain one haem
per heterodimer, which is part of the regulatotg.sThis is of central importance for the activatio
mechanism. NO can bind to the iron atom of haemthnd markedly increase the activity of the
enzyme. Haem-free preparations cannot, by contrasttimulated by NO. Carbon monoxide (CO)
is also able to bind to the central iron atom ofrhabut the stimulation by CO is much less than
that by NO.

By forming cGMP, and owing to the resulting regidatof phosphodiesterases, ion channels and
protein kinases, guanylate cyclase plays an impbriae in various physiological processes, in
particular in the relaxation and proliferation oh@th muscle cells, in platelet aggregation and
platelet adhesion and in neuronal signal transonssind also in disorders which are based on a
disruption of the abovementioned processes. Una#rophysiological conditions, the NO/cGMP
system can be suppressed, which can lead, for d&artgp hypertension, platelet activation,
increased cell proliferation, endothelial dysfuontiarteriosclerosis, angina pectoris, heart fajlur

myocardial infarction, thromboses, stroke and skaysfunction.

Owing to the expected high efficiency and low legélside effects, a possible NO-independent
treatment for such disorders by targeting the arfie of the cGMP signal pathway in organisms is

a promising approach.

Hitherto, for the therapeutic stimulation of thdutxde guanylate cyclase, use has exclusively been
made of compounds such as organic nitrates whéset & based on NO. The latter is formed by

bioconversion and activates soluble guanylate egchy attack at the central iron atom of haem. In
addition to the side effects, the development lerémce is one of the crucial disadvantages of this

mode of treatment.
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Some years ago, a number of substances have bsenbdd which stimulate soluble guanylate
cyclase directly, i.e. without prior release of N&dch as, for example, 3-(5'-hydroxymethyl-2'-
furyl)-1-benzylindazole [YC-1; Wu et aBlood 84 (1994), 4226; Mulsch et aByit. J. Pharmacol.
120 (1997), 681]. The more recent stimulators ¢dilde guanylate cyclase include among others
BAY 41-2272, BAY 41-8543 and riociguat (BAY 63-292(kee, for example, Stasch J.-P. et al.,
Nat. Rev. Drug Disc2006; 5: 755-768; Stasch J.-P. et @hemMedChen2009; 4: 853-865.
Stasch J.-P. et aCirculation 2011; 123: 2263-2273). Interestingly, some of @&SC stimulators,
for example YC-1 or BAY 41-2272, also exhibit PDEBHbitory action in addition to direct
guanylate cyclase stimulation. In order to maxintize cGMP pathway, it is pharmacologically
desirable to stimulate the synthesis of cGMP amiisaneously to inhibit degradation via PDE-5.
This dual principle is particularly advantageous pharmacological terms (see, for example,
Oudout et al., Eur. Urol. 2011, 60, 1020-1026).

The dual principle is fulfilled in the context dfd present invention when the inventive compounds
exhibit an effect on recombinant guanylate cyclapmrter cell lines according to the study in B-2
as the minimal effective concentration (MEC) ©f3 uM and exhibit inhibition of human
phosphodiesterase 5 (PDES5) according to the stuByé as 1G, < 100 nM.

Phosphodiesterase-5 (PDES5) is the name of oneeadrthymes which cleave the phosphoric ester
bond in cGMP, forming 5'-guanosine monophosphaté&s(@P). In humans, phosphodiesterase-5
occurs predominantly in the smooth musculature hef torpus cavernosum penis and the
pulmonary arteries. Blockage of cGMP degradationirthyibition of PDE5 (with, for example,
sildenafil, vardenafil or tadalafil) leads to inased signals of the relaxation signalling pathway a
specifically to increased blood supply in the carmavernosum penis and lower pressure in the
pulmonary blood vessels. They are used for tredtrakerectile dysfunction and of pulmonary
arterial hypertension. As well as PDES5, there artgthér, exclusively cGMP-cleaving
phosphodiesterases (Stasch J.-P. &ietulation 2011).

As stimulators of soluble guanylate cyclase, WO00668 and WO 00/06569 disclose fused
pyrazole derivatives, and WO  03/095451 discloses rbaraate-substituted  3-
pyrimidinylpyrazolopyridines. 3-Pyrimidinylpyrazgbgridines with phenylamide substituents are
described in E. M. Becker et aBMC Pharmacologyl (13), 2001. WO 2004/009590 describes
pyrazolopyridines with substituted 4-aminopyrimielin for treatment of CNS disorders. WO
2010/065275 and WO 2011/149921 disclose substijpyelo- and dihydropyridopyrimidines as
sGC activators. As sGC stimulators, WO 2012/0042&8cribes fused aminopyrimidines, and WO
2012/004258, WO 2012/143510 and WO 2012/152629dfysgimidines and triazines. WO
2012/28647 discloses pyrazolopyridines with varioagzaheterocycles for treatment of

cardiovascular disorders.



-3-

It was an object of the present invention to prewbvel substances which act as stimulators of
soluble guanylate cyclase and as stimulators afbd®lguanylate cyclase and phosphodiesterase-5
inhibitors (dual principle) and have an identicalimproved therapeutic profile compared to the
compounds known from the prior art, for examplehwiéspect to theim vivo properties, for

5 example their pharmacokinetic and pharmacodynaimacacteristics and/or their metabolic profile

and/or their dose-activity relationship.

The present invention provides compounds of thegghormula (1)

in which
10 A represents nitrogen or €R
where

R® represents hydrogen, deuterium, halogen, difluetbg, trifluoromethyl, (G-Cy)-
alkyl, (C,-Cy-alkenyl, (G-C,)-alkynyl, cyclopropyl, cyclobutyl, hydroxy, phenyl
or 5- or 6-membered heteroaryl which is attachedcarbon,

15 in which (G-Cy)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl, phenyl and 5- or 6-
membered heteroaryl which is attached via carboyp @agh be substituted by 1 to
3 substituents selected independently from the mra@omprising fluorine,
difluoromethyl, trifluoromethyl, (&Cy)-alkyl, difluoromethoxy, trifluoromethoxy,
(C1-Cy)-alkoxy, (G-Cy)-alkoxycarbonyl, cyclopropyl and cyclobutyl,

20 L represents a#CRR®-(CRR®),-# group
where

# is the point of attachment to the carbonyl group,
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is the point of attachment to the pyrimidine @azme ring,

represents a number 0, 1 or 2,

represents hydrogen, fluorine ;{C,)-alkyl, hydroxy or amino,

in which (G-C,)-alkyl may be substituted by 1 to 3 substituentiependently of

one another selected from the group consisting labrihe, trifluoromethyl,

hydroxy, (G-C,)-alkoxy, hydroxycarbonyl, (EC4)-alkoxycarbonyl and amino,

represents hydrogen, fluorine, difluoromethyl,fliunromethyl, (G-C¢)-alkyl,

cyano, (G-C;)-cycloalkyl, difluoromethoxy, trifluoromethoxy oa group of the

formula -M-R?,

in which (G-Cg)-alkyl may be substituted by 1 to 3 substituentdected

independently of one another from the group coimgjsof fluorine, cyano,

trifluoromethyl, (G-C;)-cycloalkyl, difluoromethoxy and trifluoromethoxy,

and in which

M

R12

represents a bond or {C,)-alkanediyl,

represents -(C=QPR?, -(C=0)-NR°R’, -C(=S)-NRR’, -NR’-(C=0)-R",
-NR?-(C=0)-OR", -NR-(C=0)-NRRY, -NR-SO-NR°R', -NRE-SO.-
RY  -S(O)}R", —-SQ-NR®R’, 4- to 7-membered heterocyclyl, phenyl,

benzyl or 5- or 6-membered heteroaryl,

in which

r represents the number 0 or 1,

S represents the number 0O, 1 or 2,

R® R’ and R° independently of one another each represent
hydrogen, (&Cq)-alkyl, (Cs-Cg)-cycloalkyl, 4- to
7-membered heterocyclyl, phenyl or 5- or 6-
membered heteroaryl,

or

R®and R together with the atom(s) to which they are retipely

attached form a 4- to 7-membered heterocycle,
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in which the 4- to 7-membered heterocycle for dag may

be substituted by 1 or 2 substituents independaiftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-C¢)-alkyl, hydroxy, oxo, (GC)-
alkoxy, trifluoromethoxy, (&Ce)-alkoxycarbonyl, amino,

mono-(G-Cq)-alkylamino and di-(&Cg)-alkylamino,

together with the atom(s) to which they are retpely

attached form a 4- to 7-membered heterocycle,

in which the 4- to 7-membered heterocycle for agt may

be substituted by 1 or 2 substituents independaftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-Cg)-alkyl, hydroxy, oxo, (GC)-
alkoxy, trifluoromethoxy, (GCg)-alkoxycarbonyl, amino,

mono-(G-Cg)-alkylamino and di-(¢Cg)-alkylamino,

R represents (8C)-alkyl or (G:-C;)-cycloalkyl,

or

R® and R?

and

together with the atom(s) to which they are retpely

attached form a 4- to 7-membered heterocycle,

in which the 4- to 7-membered heterocycle for dag may

be substituted by 1 or 2 substituents independaiftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-C¢)-alkyl, hydroxy, oxo, (GCy)-
alkoxy, trifluoromethoxy, (&Ce)-alkoxycarbonyl, amino,

mono-(G-Cq)-alkylamino and di-(&Cg)-alkylamino,

in which 4- to 7-membered heterocyclyl, phenyl &idor 6-membered

heteroaryl for their part may be substituted by dl 3 substituents

independently of one another selected from the mroonsisting of

halogen, cyano, difluoromethyl, trifluoromethyl, (Ce)-alkyl, (Cs-C;)-

cycloalkyl, hydroxy, oxo, thioxo and (€Z,)-alkoxy,
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in which the aforementioned (&y)-alkyl, (C;-Cg)-alkyl, (Cs-Cg)-
cycloalkyl and 4- to 7-membered heterocyclyl grqupsless stated
otherwise, may each independently of one anothditiadally be
substituted by 1 to 3 substituents independentlyreég another selected
from the group consisting of fluorine, difluoromgithtrifftuoromethyl, (G-
Ce)-alkyl, (C5-C;)-cycloalkyl, hydroxy, difluoromethoxy, trifluorontigoxy,
(C1-Cy)-alkoxy, hydroxycarbonyl, (EC,)-alkoxycarbonyl, amino, phenyl,

4- to 7-membered heterocyclyl and 5- or 6-membastdroaryl,
or

R**and R®  together with the carbon atom to which they dtached form a (EC.)-
alkenyl group, an oxo group, a 3- to 6-memberataycle or a 4- to 7-

membered heterocycle,

in which the 3- to 6-membered carbocycle and theao47-membered
heterocycle may be substituted by 1 or 2 substituieclependently of one

another selected from the group consisting of fheoand (G-C,)-alkyl,
R™*  represents hydrogen, fluorine,.{C,)-alkyl, (C,-C,)-alkoxycarbonyl or hydroxy,
R’® represents hydrogen, fluorine ;{C,)-alkyl or trifluoromethyl,

R represents hydrogen, cyano {&)-alkyl, (C,;-C4)-alkoxy, trifluoromethyl, difluoromethyl,
(Cs-Ce)-cycloalkyl or halogen,

R? represents benzyl,

where benzyl is substituted by 1 to 3 substituemiependently of one another selected
from the group consisting of fluorine, chlorine,{Cy)-alkyl, cyclopropyl and (&C,)-
alkoxy,

R® represents hydrogen, cyano {G)-alkyl, (C,;-Cy)-alkoxy, trifluoromethyl, difluoromethyl
or (Gs-Cg)-cycloalkyl,

R represents hydrogen, cyano {C)-alkyl, (C;-Cy)-alkoxy, trifluoromethyl, difluoromethyl
or (Gs-Cg)-cycloalkyl,

and theN-oxides, salts, solvates, salts of Mexides and solvates of tivoxides or salts thereof.
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The present invention provides compounds of thegghormula (1)

in which
A represents nitrogen or €R
where
R represents hydrogen, deuterium, chlorine, ioddigoromethyl, trifluoromethyl,

(C1-Cy)-alkyl, (C-Cy)-alkenyl, (G-C4)-alkynyl, cyclopropyl, cyclobutyl, phenyl or

5- or 6-membered heteroaryl which is attached arban,

in which (G-Cy)-alkyl, (C,-Cy)-alkenyl, (G-C4)-alkynyl, phenyl and 5- or 6-

membered heteroaryl which is attached via carboypeaah be substituted by 1 to
3 substituents selected independently of one andtbhm the group comprising

cyano, fluorine, difluoromethyl, trifluoromethylC(-C,)-alkyl, difluoromethoxy,

trifluoromethoxy, (G-Cy)-alkoxy, (G-C,)-alkoxycarbonyl, hydroxy,

hydroxycarbonyl, cyclopropyl, cyclobutyl and -(C=8R*R?%,
in which
(C1-Cg)-alkyl may be substituted by an -KRR* group,
in which
R  represents hydrogen, methyl or ethyl,
in which
ethyl may be substituted by 1 to 3 fluorine substits,

R"  represents hydroge(G,-C,)-alkyl, -(C=0)-R® or -S(0)}-R",



in which

(C,-Cy)-alkyl may be substituted by 1 to 3 fluorine sitsints,

and in which
R  represents (8C,)-alkyl or (G:-Cs)-cycloalkyl,
5 R'®  represents (8C,)-alkyl or (G:-Cs)-cycloalkyl,
or
R"®and R*  together with the nitrogen atom to which they atached form a
4- to 7-membered heterocycle,
in which the 4- to 7-membered heterocycle for igstpmay be
10 substituted by 1 or 2 substituents independenthyord another
selected from the group consisting of trifluoronyith(C;-C,)-
alkyl, hydroxy and oxo,
in which

R?*  represents hydrogen or{C,)-alkyl,

15 R?>  represents hydrogen or{C,)-alkyl,

in which (G-Cj)-alkyl for its part may in each case be substitubgy

hydroxy or fluorine,

or

R* and R?

20

together with the atom to which they are attacteech a 4- to 7-

membered heterocycle,

L represents a#CRR®-(CRR®),+# group

where
# is the point of attachment to the carbonyl group,
# is the point of attachment to the pyrimidine @azme ring,

25 m isa number 0, 1 or 2,
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represents hydrogen, fluorine;{C,)-alkyl, hydroxy or amino,

in which (G-C,)-alkyl may be substituted by 1 to 3 substituentiependently of
one another selected from the group consisting labrihe, trifluoromethyl,

hydroxy, (G-C,)-alkoxy, hydroxycarbonyl, (EC,)-alkoxycarbonyl and amino,

represents hydrogen, fluorine, difluoromethyfflunromethyl, (G-Cg)-alkyl, (Cx-
Ce)-alkenyl, cyano, (&C)-cycloalkyl, difluoromethoxy, trifluoromethoxy oa

group of the formula -M-K,

in which (G-Ce)-alkyl may be substituted by 1 to 3 substituentdected
independently of one another from the group caimgjsif (C-Cj4)-alkoxy, fluorine,

cyano, trifluoromethyl, (&C;)-cycloalkyl, difluoromethoxy and trifluoromethoxy,
in which (G-C,)-alkoxy may be substituted by phenyl,

and in which

M represents a bond or {C,)-alkanediyl,

R  represents -(C=QPR?, -(C=0)-NR°R’, -C(=S)-NRR’, -NR;-(C=0)-R",
-NR-(C=0)-OR", -NR-(C=0)-NRRY, -NR-SO-NR°R' -NRE-SO.-
RY,  -S(O)}RY, —SQ-NR®R’, 4- to 7-membered heterocyclyl, phenyl,

benzyl or 5- or 6-membered heteroaryl,

in which

r represents the number 0 or 1,

S represents the number 0O, 1 or 2,

R®, R’ and R° independently of one another each represent
hydrogen, (&Cq)-alkyl, (Cs-Cg)-cycloalkyl, 4- to
7-membered heterocyclyl, phenyl or 5- or 6-
membered heteroaryl,

or

R®and R together with the atom(s) to which they are retpely

attached form a 4- to 7-membered heterocycle,

in which the 4- to 7-membered heterocycle for agt may
be substituted by 1 or 2 substituents independeritiyne



10

15

20

25

30

or

R° and R°

-10 -

another selected from the group consisting of cyano
trifluoromethyl, (G-Cg)-alkyl, hydroxy, oxo, (GCs)-
alkoxy, trifluoromethoxy, (&Cg)-alkoxycarbonyl, amino,

mono-(G-Cg)-alkylamino and di-(6&Cg)-alkylamino,

together with the atom(s) to which they are retpely

attached form a 4- to 7-membered heterocycle,

in which the 4- to 7-membered heterocycle for dag may

be substituted by 1 or 2 substituents independaftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-Cg)-alkyl, hydroxy, oxo, (GC)-
alkoxy, trifluoromethoxy, (GCg)-alkoxycarbonyl, amino,

mono-(G-Cg)-alkylamino and di-(GCg)-alkylamino,

R represents (8Cq)-alkyl or (G:-C;)-cycloalkyl,

or

R®and R*

together with the atom(s) to which they are retipely

attached form a 4- to 7-membered heterocycle,

in which the 4- to 7-membered heterocycle for @st pnay

be substituted by 1 or 2 substituents independaiftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-C¢)-alkyl, hydroxy, oxo, (GCy)-
alkoxy, trifluoromethoxy, (&Ce)-alkoxycarbonyl, amino,

mono-(G-Cq)-alkylamino and di-(&Cg)-alkylamino,
and

in which 4- to 7-membered heterocyclyl, phenyl &acbr
6-membered heteroaryl for their part may be sulistit by

1 to 3 substituents independently of one anothiectes
from the group consisting of halogen, cyano,
difluoromethyl, trifluoromethyl, (GCg)-alkyl, (Cs-C;)-
cycloalkyl, hydroxy, oxo, thioxo and (€Z,)-alkoxy,

and
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in which the aforementioned {€,)-alkyl, (C;-C¢)-alkyl,
(Cs-Cg)-cycloalkyl and 4- to 7-membered heterocyclyl
groups, unless stated otherwise, may each indeptynad
one another additionally be substituted by 1 to 3
substituents independently of one another seldobed the
group consisting of  fluorine, difluoromethyl,
trifluoromethyl, (G-Cg)-alkyl, (Cs-Cy)-cycloalkyl,
hydroxy, difluoromethoxy, trifluoromethoxy, (€,)-
alkoxy, hydroxycarbonyl, (£C4)-alkoxycarbonyl, amino,
phenyl, 4- to 7-membered heterocyclyl and 5- or 6-

membered heteroaryl,
or

R**and R®  together with the carbon atom to which they dtacaed form a (EC.)-
alkenyl group, an oxo group, a 3- to 6-memberataycle or a 4- to 7-

membered heterocycle,

in which the 3- to 6-membered carbocycle and theo47-membered
heterocycle may be substituted by 1 or 2 substituieclependently of one

another selected from the group consisting of fheoand (G-C,)-alkyl,
R  represents hydrogen, fluorine ;{C,)-alkyl, (C,-C,)-alkoxycarbonyl or hydroxy,
R’® represents hydrogen, fluorine ;{C,)-alkyl or trifluoromethyl,

represents hydrogen, fluorine, cyano,-@)-alkyl, (C;-Cy)-alkoxy, trifluoromethyl,
difluoromethyl, (G-C¢)-cycloalkyl or halogen,

represents benzyl, 3,3,3-trifluoroprop-1-yl, 4;&jfluorobut-1-yl or 3,3,4,4,4-
pentafluorobut-1-yl,

where benzyl is substituted by 1 to 3 substituemiependently of one another selected
from the group consisting of fluorine, chlorine,{Cy)-alkyl, cyclopropyl and (€C,)-

alkoxy,

represents hydrogen, cyano {C)-alkyl, (C;-Cy)-alkoxy, trifluoromethyl, difluoromethyl
or (Gs-Cg)-cycloalkyl,

represents hydrogen, cyano {G)-alkyl, (C;-Cy)-alkoxy, trifluoromethyl, difluoromethyl
or (Gs-Cg)-cycloalkyl,
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and theN-oxides, salts, solvates, salts of N@xides and solvates of tiNoxides or salts thereof.

Compounds according to the invention are the comg®wf the formula (I) and their salts,
solvates and solvates of the salts, the compowasprised by formula (1), of the formulae
mentioned below and their salts, solvates and sgdwaf the salts and the compounds comprised by
formula (1), mentioned below as working examplasy @heir salts, solvates and solvates of the
salts, if the compounds, comprised by formularigntioned below are not already salts, solvates

and solvates of the salts.

Preferred salts in the context of the present itiwerare physiologically acceptable salts of the
compounds according to the invention. Also encosgdisare salts which are not themselves
suitable for pharmaceutical applications but camused, for example, for isolation or purification

of the compounds according to the invention.

Physiologically acceptable salts of the compourat®mling to the invention include acid addition

salts of mineral acids, carboxylic acids and sulphacids, for example salts of hydrochloric acid,

hydrobromic acid, sulphuric acid, phosphoric acigithanesulphonic acid, ethanesulphonic acid,
toluenesulphonic acid, benzenesulphonic acid, mabdmedisulphonic acid, formic acid, acetic

acid, trifluoroacetic acid, propionic acid, lactcid, tartaric acid, malic acid, citric acid, furtar

acid, maleic acid and benzoic acid.

Physiologically acceptable salts of the compourat®m@ing to the invention also include salts of
conventional bases, by way of example and withepegice alkali metal salts (e.g. sodium and
potassium salts), alkaline earth metal salts @algium and magnesium salts) and ammonium salts
derived from ammonia or organic amines having 1@&ocarbon atoms, by way of example and
with preference ethylamine, diethylamine, trietinylae, ethyldiisopropylamine,
monoethanolamine, diethanolamine, triethanolamdieyclohexylamine, dimethylaminoethanol,
procaine, dibenzylamine, N-methylmorpholine, ang@mi lysine, ethylenediamine and N-

methylpiperidine.

In the context of the invention, solvates refethose forms of the compounds according to the
invention which, in the solid or liquid state, foramn complex by coordination with solvent
molecules. Hydrates are a specific form of solvatesvhich the coordination is with water.

Preferred solvates in the context of the presemrition are hydrates.

The compounds according to the invention may, ddipgnon their structure, exist in different
stereoisomeric forms, i.e. in the form of configioral isomers or else optionally as
conformational isomers (enantiomers and/or diasteegs, including those in the case of
atropisomers). The present invention therefore mpesses the enantiomers and diastereomers,

and the respective mixtures thereof. The stereasioally uniform constituents can be isolated
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from such mixtures of enantiomers and/or diastesgenin a known manner; chromatography
processes are preferably used for this, in pagicdPLC chromatography on an achiral or chiral

phase.

Where the compounds according to the invention @ecur in tautomeric forms, the present

invention encompasses all the tautomeric forms.

The present invention also encompasses all suitatepic variants of the compounds according
to the invention. An isotopic variant of a compowawtording to the invention is understood here
to mean a compound in which at least one atom mvitie compound according to the invention
has been exchanged for another atom of the samécatoimber, but with a different atomic mass
than the atomic mass which usually or predominamtlyurs in nature. Examples of isotopes which
can be incorporated into a compound according ¢oirtkention are those of hydrogen, carbon,
nitrogen, oxygen, phosphorus, sulphur, fluorineloghe, bromine and iodine, such &l
(deuterium) *H (tritium), **C, “C, ™N, 'O, *®0, ¥, ¥p, 3%, 33, %5, 5, 18k %, &Br, 129, 1,

129 and™Y. Particular isotopic variants of a compound adowg to the invention, especially those
in which one or more radioactive isotopes have leeorporated, may be beneficial, for example,
for the examination of the mechanism of actionfathe active ingredient distribution in the body;
due to comparatively easy preparability and debgitty especially compounds labelled witH or

1C isotopes are suitable for this purpose. Furthegribie incorporation of isotopes, for example
of deuterium, can lead to particular therapeutizcaathges as a consequence of greater metabolic
stability of the compound, for example an extensibthe half-life in the body or a reduction in the
active dose required; such modifications of the poumds according to the invention may
therefore, in some cases, also constitute a peefeambodiment of the present invention. Isotopic
variants of the compounds according to the inventan be prepared by the processes known to
those skilled in the art, for example by the methddscribed below and the procedures described
in the working examples, by using correspondingpoisic modifications of the respective reagents

and/or starting compounds.

Moreover, the present invention also encompassesryms of the compounds according to the
invention. Here, the term "prodrugs"” refers to coomuds which for their part can be biologically
active or inactive, but are converted (for exampktabolically or hydrolytically) into compounds

according to the invention during their dwell titnethe body.

In the context of the present invention, the stibstits, unless specified otherwise, are each

defined as follows:

Alkyl in the context of the invention is a straiggtttain or branched alkyl radical having the number

of carbon atoms specified in each case. The foligwnay be mentioned by way of example and
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by way of preference: methyl, ethyl, n-propyl, isamyl, n-butyl, isobutyl, 1-methylpropyl, tert-
butyl, n-pentyl, isopentyl, 1-ethylpropyl, 1-methytyl, 2-methylbutyl, 3-methylbutyl, n-hexyl, 1-
methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-tmg@pentyl, 3,3-dimethylbutyl, 1-ethylbutyl and
2-ethylbutyl.

Alkanediyl in the context of the invention is aasght-chain or branched divalent alkyl radical
having 1 to 4 carbon atoms. The following may bentiemed by way of example and by way of
preference: methylene, ethane-1,2-diyl, ethanedilyl]l- propane-1,3-diyl, propane-1,1-diyl,

propane-1,2-diyl, propane-2,2-diyl, butane-1,4-diyitane-1,2-diyl, butane-1,3-diyl and butane-
2,3-diyl.

Cycloalkyl or carbocycle in the context of the intien is a monocyclic saturated alkyl radical

having the number of carbon atoms specified in ezde. The following may be mentioned by
way of example and by way of preference: cycloplkopyclobutyl, cyclopentyl, cyclohexyl and

cycloheptyl.

Alkenyl in the context of the invention is a stiiatigchain or branched alkenyl radical having 2 to 4
carbon atoms and a double bond. The following neaynkntioned by way of example and by way

of preference: vinyl, allyl, isopropenyl and n-tien-1-yl.

Alkynyl in the context of the invention is an alkgmadical having 2 to 4 carbon atoms and a triple
bond. The following may be mentioned by way of eglerand by way of preference: ethynyl,
propynyl and butynyl.

Alkoxy in the context of the invention is a straigihain or branched alkoxy radical having 1 to 6
or 1 to 4 carbon atoms. The following may be memtby way of example: methoxy, ethoxy, n-
propoxy, isopropoxy, 1-methylpropoxy, n-butoxy, bstoxy, tert-butoxy, n-pentoxy, isopentoxy,
1-ethylpropoxy, 1-methylbutoxy, 2-methylbutoxy, Zthylbutoxy and n-hexoxy. Preference is
given to a straight-chain or branched alkoxy radieaing 1 to 4 carbon atoms. The following may
be mentioned by way of example and by way of pesfee: methoxy, ethoxy, n-propoxy,

isopropoxy, 1-methylpropoxy, n-butoxy, isobutoxarttbutoxy.

Alkoxycarbonyl in the context of the invention iss#raight-chain or branched alkoxy radical
having 1 to 4 carbon atoms and a carbonyl growgcla¢td to the oxygen. The following may be
mentioned by way of example and by way of prefeeemaethoxycarbonyl, ethoxycarbonyl, n-

propoxycarbonyl, isopropoxycarbonyl and tert-butadponyl.

Monoalkylamino in the context of the invention is amino group having a straight-chain or

branched alkyl substituent having 1 to 6 carbomatdl he following may be mentioned by way of
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example and by way of preference: methylamino,lathino, n-propylamino, isopropylamino and

tert-butylamino.

Dialkylamino in the context of the invention is amino group having two identical or different,
straight-chain or branched alkyl substituents daohing 1 to 6 carbon atoms. Preferred examples
include: N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-methylN-n-
propylamino,  N-isopropylN-n-propylamino,  N-tert-butyl-N-methylamino,  N-ethyl-N-n-

pentylamino andN-n-hexylIN-methylamino.

Heterocyclyl or heterocycle in the context of theention is a saturated heterocycle which has a

total of 4 to 7 ring atoms, contains one or twariveteroatoms from the group consisting of N, O,
S, SO and/or S£and is attached via a ring carbon atom. The faligwmay be mentioned by way
of example: azetidinyl, oxetanyl, pyrrolidinyl, @gzolidinyl, tetrahydrofuranyl, piperidinyl,
piperazinyl, tetrahydropyranyl, morpholinyl, thiombolinyl and dioxidothiomorpholinyl.
Preference is given to azetidinyl, oxetanyl, pydiolyl, tetrahydrofuranyl, piperidinyl,

tetrahydropyranyl and morpholinyl.

5- or 6-membered heteroaryl which is attached w@dan in the context of the invention is a

monocyclic aromatic heterocycle (heteroaromaticictvihas a total of 5 or 6 ring atoms, contains
up to three identical or different ring heteroatdnesn the group consisting of N, O and/or S and is
attached via a ring carbon atom. The following rhaymentioned by way of example and by way
of preference: furyl, pyrrolyl, thienyl, pyrazolyimidazolyl, thiazolyl, oxazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolypyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and
triazinyl. Preference is given to: pyrazol-3-yl,ragol-5-yl, pyrazol-5-yl, thiazolyl, oxadiazolyl,

thiadiazolyl, pyridyl and pyrimidinyl.

5- or 6-membered heteroaryl in the context of themntion is a monocyclic aromatic heterocycle

(heteroaromatic) which has a total of 5 or 6 ribgnas, contains up to three identical or different
ring heteroatoms from the group consisting of Ngr@d/or S and is attached via a ring carbon atom
or optionally via a ring nitrogen atom. The followgi may be mentioned by way of example and by
way of preference: furyl, pyrrolyl, thienyl, pyrdgh imidazolyl, thiazolyl, oxazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolypyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and
triazinyl. Preference is given to: pyridyl, pyrinmgl, pyridazinyl, pyrazinyl and triazinyl.

Halogen in the context of the invention is fluorirelorine, bromine and iodine. Preference is

given to bromine and iodine.

An oxo group in the context of the invention is@ygen atom attached via a double bond to a

carbon atom.
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A thiooxo group in the context of the inventionaisulphur atom attached via a double bond to a

carbon atom.

In the formula of the group that L o Rhay represent, the end point of the line markedhiey
symbol #, # or * does not represent a carbon atom or a @idup but is part of the bond to the

respective atom to which L o attached.

In the context of the present invention, the temtmedtment” or "treating” includes inhibition,

retardation, checking, alleviating, attenuatingstmieting, reducing, suppressing, repelling or
healing of a disease, a condition, a disorderppmyi or a health problem, or the development, the
course or the progression of such states and/aytimptoms of such states. The term "therapy" is

understood here to be synonymous with the ternattrent".

The terms "prevention”, "prophylaxis" or "preclusiare used synonymously in the context of the
present invention and refer to the avoidance ouatioh of the risk of contracting, experiencing,
suffering from or having a disease, a conditiordisorder, an injury or a health problem, or a

development or progression of such states andéosytmptoms of such states.

The treatment or prevention of a disease, a camditi disorder, an injury or a health problem may

be partial or complete.
Preference is given in the context of the pregardrition to compounds of the formula (1) in which
A represents nitrogen or €R

where

R represents hydrogen, deuterium, fluorine, iodaiiuioromethyl, trifluoromethyl,
(Ci-Cy-alkyl, vinyl, allyl, ethynyl, cyclopropyl, cyclaltyl, hydroxy, phenyl,
pyrazol-3-yl, pyrazol-4-yl, pyrazol-5-yl or pyridyl

where (G-Cy)-alkyl, vinyl, allyl, ethynyl, phenyl, pyrazol-3ly pyrazol-4-yl,
pyrazol-5-yl and pyridyl may be substituted by 22@ubstituents independently of
one another selected from the group consisting lobrihe, difluoromethyl,

trifluoromethyl, methyl, ethyl, methoxy, ethoxy,agpropyl and cyclobutyl,
L represents aHCRMR®-(CR™R®),-# group
where

# is the point of attachment to the carbonyl group,
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is the point of attachment to the pyrimidine @azme ring,

represents a number O or 1,

represents hydrogen, fluorine, methyl, ethyl, lbygror amino,

represents hydrogen, fluorine, difluoromethyl,fliunromethyl, (G-C,)-alkyl,

cyano, cyclopropyl, cyclobutyl, cyclopentyl or agp of the formula —M-&,

in which (G-C,)-alkyl may be substituted by 1 to 3 substituenttependently of

one another selected from the group consistinduofihe, cyano, trifluoromethyl,

cyclopropyl, cyclobutyl, cyclopentyl, difluorometky, trifluoromethoxy, methoxy

and ethoxy,

and in which

M

R12

is a bond, methylene, ethane-1,2-diyl or propa3ediyl,

represents -(C=QPR?, -(C=0)-NR®R®°, -C(=S)-NRR®’, -NR’-(C=0)-
OR", -NR’-(C=0)-NRR', oxadiazolonyl, oxadiazolothionyl, phenyl,
oxazolyl, thiazolyl, pyrazolyl, triazolyl, oxadial®, thiadiazolyl, pyridyl,

pyrimidinyl or pyrazinyl,

in which
r represents the number 0 or 1,
R®and R independently of one another each represent hgdrog

methyl, ethyl, isopropyl, cyclopropyl, cyclobutyl,
cyclopentyl, oxetanyl, azetidinyl, tetrahydrofurgny
pyrrolidinyl, tetrahydropyranyl, piperidinyl, pip&zinyl,
morpholinyl, phenyl, pyrazolyl or pyridyl,

in which methyl, ethyl and isopropyl may additidgdle
substituted by 1 or 2 substituents independentlyprod
another selected from the group consisting of fheyr
difluoromethyl, trifluoromethyl, cyclopropyl, cycdbutyl,
cyclopentyl, hydroxy, difluoromethoxy,
trifluoromethoxy, methoxy, ethoxy, hydroxycarbonyl,

methoxycarbonyl, ethoxycarbonyl and amino,
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R represents methyl, ethyl, isopropyl, cyclopropyyclobutyl,
cyclopentyl,

and

in which oxadiazolonyl, oxadiazolethionyl, phenylxazolyl, thiazolyl,
pyrazolyl, triazolyl, oxadiazolyl, thiadiazolyl, pgyl, pyrimidinyl and
pyrazinyl for their part may be substituted by 1 2r substituents
independently of one another selected from the mroonsisting of
fluorine, chlorine, cyano, difluoromethyl, trifluemethyl, methyl, ethyl,
isopropyl, 2,2,2-trifluoroethyl, 1,1,2,2,2-pentaftoethyl, cyclopropyl,
cyclobutyl, cyclopropylmethyl, cyclobutylmethyl, dsoxy, methoxy and
ethoxy,

together with the carbon atom to which they ateached form a
cyclopropyl, cyclobutyl, cyclopentyl, azetidinyl, ettahydrofuranyl,
pyrrolidinyl or tetrahydropyranyl ring,

in which the cyclopropyl, cyclobutyl, cyclopentyl,azetidinyl,
tetrahydrofuranyl, pyrrolidinyl and tetrahydropyyénring may be
substituted by 1 or 2 substituents independentlpreg another selected

from the group consisting of fluorine and methyl,

R  represents hydrogen, fluorine, methyl, ethyl airoyy,

R®  represents hydrogen, fluorine, methyl, ethyl dtumromethyl,

represents hydrogen or fluorine,

represents benzyl,

where benzyl is substituted by 1 to 3 substituemiependently of one another selected

from the group consisting of fluorine, methyl andthoxy,

represents hydrogen or methyl,

represents hydrogen,

and the salts, solvates and solvates of the faliedf.

Preference is given in the context of the pregardrition to compounds of the formula (1) in which
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A represents nitrogen or €R

where

RS

represents hydrogen, deuterium, chlorine, ioddigoromethyl, trifluoromethyl,
(C1-Co)-alkyl, vinyl, allyl, ethynyl, cyclopropyl, cyclaltyl, phenyl, pyrazol-3-yl,
pyrazol-4-yl, pyrazol-5-yl, pyrrol-5-yl, 1,3-thiaké-yl, 1,3,4-thiadiazol-5-yl or
pyridyl,

in which (G-Cy)-alkyl, vinyl, allyl, ethynyl, phenyl, pyrazol-3typyrazol-4-
yl, pyrazol-5-yl, pyrrol-5-yl, 1,3-thiazol-5-yl, 3,4-thiadiazol-5-yl and pyridyl may
be substituted by 1 or 2 substituents independethyne another selected from the
group consisting of fluorine, cyano, difluoromethtylfluoromethyl, methyl, ethyl,
isopropyl, methoxy, ethoxy, hydroxy, {&j)-alkoxycarbonyl, hydroxycarbonyl,
cyclopropyl, cyclobutyl and -(C=0)-NER?,

in which
(C1-Cg)-alkyl may be substituted by an -KR* group,
in which
R  represents hydrogen, methyl or ethyl,
in which
ethyl may be substituted by 1 to 3 fluorine substits,
R"  represents hydroge(G,-C,)-alkyl, -(C=0)-R® or -S(0)}-R",
in which
(Ci-Cy)-alkyl may be substituted by 1 to 3 fluorine sitbsints,
and in which
R  represents (8C,)-alkyl or (G:-Cs)-cycloalkyl,
R'®  represents (8C,)-alkyl or (G:-Cs)-cycloalkyl,
or

R¥and R*  together with the nitrogen atom to which they attached form a

4- to 6-membered heterocycle,
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in which the 4- to 6-membered heterocycle for istpmay be
substituted by 1 or 2 substituents independenthyrd another
selected from the group consisting of trifluorony&tkhC;-C,)-alkyl

and oxo,
5 and in which
R**  represents hydrogen orC,)-alkyl,
R?”  represents hydrogen orC,)-alkyl,

in which (G-Cy)-alkyl for its part may in each case be substitulby

hydroxy or fluorine,
10 or

R**and B?  together with the atom to which they are attactweth a 4- to 7-

membered heterocycle,

L represents aHCRMR®-(CR™R®),-# group

where

15 # is the point of attachment to the carbonyl group,
# is the point of attachment to the pyrimidine @azine ring,
m represents a number O or 1,

R**  represents hydrogen, fluorine, methyl, ethyl, loygiror amino,

R°® represents hydrogen, fluorine, difluoromethyfflunromethyl, (G-C4)-alkyl, (C-
20 Ce)-alkenyl, cyano, cyclopropyl, cyclobutyl, cyclopggior a group of the formula
_M_Rlz,

in which (G-C)-alkyl may be substituted by 1 to 3 substituents
independently of one another selected from the gmansisting of (&
C,)-alkoxy, fluorine, cyano, trifluoromethyl, cyclompyl, cyclobutyl,

25 cyclopentyl, difluoromethoxy and trifluoromethoxy,
in which (G-C,)-alkoxy may be substituted by phenyl,

and in which
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represents a bond, methylene, ethane-1,2-digtapane-1,3-diyl,

represents -(C=QPR?, -(C=0)-NR°R’, -C(=S)-NRR’, -NR-
(C=0)-OR", -NRP-(C=0)-NRR", oxadiazolonyl,
oxadiazolothionyl, phenyl, oxazolyl, thiazolyl, agzolyl, triazolyl,
oxadiazolyl, thiadiazolyl, pyridyl, pyrimidinyl goyrazinyl,

in which
r represents the number 0 or 1,
R®and R independently of one another each represent

hydrogen, methyl, ethyl, isopropyl, cyclopropyl,
cyclobutyl, cyclopentyl, oxetanyl, azetidinyl,
tetrahydrofuranyl, pyrrolidinyl, tetrahydropyranyl,
piperidinyl, piperazinyl, morpholinyl, phenyl,
pyrazolyl or pyridyl,

in which methyl, ethyl and isopropyl may
additionally be substituted by 1 or 2 substituents
independently of one another selected from the

group consisting of fluorine, difluoromethyl,

trifluoromethyl, cyclopropyl, cyclobutyl,

cyclopentyl, hydroxy, difluoromethoxy,
trifluoromethoxy, methoxy, ethoxy,
hydroxycarbonyl, methoxycarbonyl,

ethoxycarbonyl and amino,

R'"  represents methyl, ethyl, isopropyl, cyclopropyl,
cyclobutyl, cyclopentyl,

and

in which oxadiazolonyl, oxadiazolethionyl, phenybxazolyl,
thiazolyl, pyrazolyl, triazolyl, oxadiazolyl, thigakzolyl, pyridyl,
pyrimidinyl and pyrazinyl for their part may be stituted by 1 or
2 substituents independently of one another selefriem the
group consisting of fluorine, chlorine, cyano, diffomethyl,
trifluoromethyl, methyl, ethyl, isopropyl, 2,2,4ftuoroethyl,
1,1,2,2,2-pentafluoroethyl, cyclopropyl, cyclobutyl
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cyclopropylmethyl, cyclobutylmethyl, hydroxy, metho and
ethoxy,

or

R**and R®  together with the carbon atom to which they attached form a
5 cyclopropyl, cyclobutyl, cyclopentyl, azetidinyl, ettahydrofuranyl,
pyrrolidinyl or tetrahydropyranyl ring,

in which the cyclopropyl, cyclobutyl, cyclopentyhzetidinyl,
tetrahydrofuranyl, pyrrolidinyl and tetrahydropyy&ming may be
substituted by 1 or 2 substituents independenthyord another

10 selected from the group consisting of fluorine amathyl,
R  represents hydrogen, fluorine, methyl, ethyl airioxy,

R® represents hydrogen, fluorine, methyl, ethyl, ludfomethyl or (G-Cy)-

alkoxycarbonyl,
R represents hydrogen or fluorine,

15 R? represents benzyl, 3,3,3-trifluoroprop-1-yl, 4;&jfluorobut-1-yl or 3,3,4,4,4-
pentafluorobut-1-yl,

where benzyl is substituted by 1 to 3 substituémiependently of one another

selected from the group consisting of fluorine, mgeind methoxy,
R® represents hydrogen, methyl or trifluoromethyl,
20 R represents hydrogen,
and the salts, solvates and solvates of the daltedf.
Preference is given in the context of the pregaerdntion to compounds of the formula (1) in which
A represents nitrogen or €R
where

25 R® represents hydrogen, methyl, ethyl, vinyl, ethynkldroxy, pyrazol-5-yl or
pyridyl,
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in which methyl, ethyl, vinyl and ethynyl are stihged by 1 cyclopropyl

substituent,
and
in which pyridyl may be substituted by 1 methoxpstituent,

5 L represents a#CRR®-(CRR®),-# group

where
# is the point of attachment to the carbonyl group,
# is the point of attachment to the pyrimidine @azme ring,
m is a number O,
10 R**  represents hydrogen, fluorine, methyl, ethyl, laygiror amino,

R%8 represents hydrogen, fluorine, difluoromethyl flidromethyl, methyl, ethyl,

cyclopropyl, cyclobutyl, cyclopentyl or a grouptbe formula —M-F?,

in which methyl and ethyl may be substituted by B tsubstituents independently
of one another selected from the group consistirfg flaorine, cyano,
15 trifluoromethyl, cyclopropyl, cyclobutyl, difluoroathoxy, trifluoromethoxy,

methoxy and ethoxy,
and in which
M represents a bond,

R  represents -(C=QNR°R®’, phenyl, thiazolyl, triazolyl, oxadiazolyl,
20 thiadiazolyl or pyrimidinyl,

in which
r represents the number 1,

R®and R independently of one another each represent hgdrog

cyclopropyl,

25 and
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in which phenyl, thiazolyl, triazolyl, oxadiazolylthiadiazolyl and
pyrimidinyl may each in turn be substituted 1 osubstituents selected
independently from the group of fluorine, difluoretnyl, trifluoromethyl,
methyl, ethyl, isopropyl, 2,2,2-trifluoroethyl, 1212,2-pentafluoroethyl,
cyclopropyl, cyclobutyl, cyclopropylmethyl and cgblutylmethyl,

together with the carbon atom to which they ateacaed form a
cyclopropyl, cyclobutyl, cyclopentyl, azetidinyl, ettahydrofuranyl,
pyrrolidinyl or tetrahydropyranyl ring,

in which the cyclopropyl, cyclobutyl, cyclopentyl,azetidinyl,
tetrahydrofuranyl, pyrrolidinyl and tetrahydropyyénring may be
substituted by 1 or 2 substituents independentlpred another selected

from the group consisting of fluorine and methyl,

represents hydrogen or fluorine,

represents a group of the formula

15

R
*
R13 R14
where
* is the point of attachment to the pyrazolopymili

R  represents fluorine,

R represents hydrogen, fluorine, methyl or methoxy,

R™  represents hydrogen or fluorine,

represents hydrogen or methyl,

represents hydrogen,

and the salts, solvates and solvates of the daltedf.
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Preference is given in the context of the pregaerdntion to compounds of the formula (1) in which

A represents nitrogen or CR

where

R5

represents hydrogen, {Cs)-alkyl, vinyl, ethynyl, pyrazol-5-yl, pyrrol-5-yl,
1,3-thiazol-5-yl, 1,3,4-thiadiazol-5-yl or pyridyl,

in which (G-Cg)-alkyl, vinyl and ethynyl may be substituted by methyl,
trifluoromethyl, methoxy, ethoxy, hydroxy, methogybonyl, ethoxycarbonyl,
cyclopropyl or -(C=0)-NR'R?’ substituent,

in which pyridyl may be substituted by 1 methoxjpstituent,

in which 1,3-thiazol-5-yl and 1,3,4-thiadiazol-5-4yldependently of one another
may be substituted by 1 or 2 substituents selelrted the group consisting of
methyl and ethyl,

in which pyrrol-5-yl may be substituted by methgdacyano,

and in which

R?*  represents hydrogen or{C,)-alkyl,

R?*  represents hydrogen or{C,)-alkyl,

or

represents a -CHNR™ R*or -CH,-CH,-NR** R™ group,

in which

R  represents hydrogen, methyl or ethyl,

R*  represents hydrogemgthyl, ethyl, -(C=0)-F or -S(0)-R",
in which
ethyl may be substituted by 1 to 3 fluorine substits,
and in which

R™  represents methyl, ethyl or cyclopropyl,
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R  represents methyl, ethyl or cyclopropyl,
or

R®and R* together with the nitrogen atom to which they ateached

form a 5- or 6-membered heterocycle,

5 in which the 5- or 6-membered heterocycle for itstpmay be

substituted by oxo,

L represents a#R*R®-(CRR®),+# group,

where
# Is the point of attachment to the carbonyl group,

10 # Is the point of attachment to the pyrimidine cazme ring,
m represents a number O,

R*®  represents hydrogen, methyl, ethyl, hydroxy orrami

R®  represents hydrogen, fluorine, difluoromethylfludromethyl, 1,1,2,2,2-
pentafluoroeth-1-yl, methyl, ethyl, allyl, but-3-@nyl or a group of the
15 formula —M-R?,

in which methyl and ethyl may be substituted by Btsubstituents independently
of one another selected from the group consistirfg flaorine, cyano,
trifluoromethyl, cyclopropyl, cyclobutyl, difluoroathoxy, trifluoromethoxy,

methoxy and ethoxy,
20 in which methoxy and ethoxy may be substituted lognyl,
and in which
M represents a bond,
R  represents -(C=GNR®R’ or 1,3,4-thiadiazol-5-yl,
in which

25 r represents the number 1,
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R®and R independently of one another each represent hgdrog

or cyclopropyl,
and

in which 1,3,4-thiadiazol-5-yl may be substitutegl b or 2 substituents
independently of one another selected from the mroonsisting of

fluorine, trifluoromethyl, methyl and ethyl,
or

R* and R® together with the carbon atom to which they atached form a
cyclopropyl, cyclobutyl, cyclopentyl, azetidinylettahydrofuranyl,
pyrrolidinyl or tetrahydropyranyl ring,

in which the cyclopropyl, cyclobutyl, cyclopentyl,azetidinyl,
tetrahydrofuranyl, pyrrolidinyl and tetrahydropyyénring may be
substituted by 1 or 2 substituents independentlpred another selected

from the group consisting of fluorine and methyl,

R represents hydrogen or fluorine,

R? represents a group of the formula
RZO
R19
*

Rl? R18
where
* is the point of attachment to the pyrazolopymli
and

RY, R®, R¥Yand R° independently of one another represent hydrofjaarine,

methyl or methoxy,

with the proviso that at least one of the radiédis R'®, R or R

is different from hydrogen,
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and

with the proviso that at least one of the radigis R'®, R or R°
is hydrogen,

R? represents 3,3,3-trifluoroprop-1-yl or 3,3,4,4,44adluorobut-1-yl,

R® represents hydrogen, methyl or trifluoromethyl,

R represents hydrogen,

and the salts, solvates and solvates of the &aliedf.

Particular preference is given in the context @ pnesent invention to compounds of the formula

(1) in which
A represents nitrogen or CR
where
R® represents hydrogen, methyl, ethyl, propyl, virgthynyl, pyrazol-5-yl, pyrrol-5-

yl, 1,3-thiazol-5-yl, 1,3,4-thiadiazol-5-yl or pyyl,

in which methyl, ethyl, propyl, vinyl and ethynylay be substituted by 1 methyl,
trifluoromethyl, methoxy, ethoxy, hydroxy, methogybonyl, ethoxycarbonyl,
cyclopropyl or -(C=0)-NR'R?* substituent,

in which pyridyl may be substituted by 1 methoxjpstituent,

in which 1,3-thiazol-5-yl and 1,3,4-thiadiazol-5-4yldependently of one another
may be substituted by 1 or 2 substituents selefrtad the group consisting of
methyl and ethyl,

in which pyrrol-5-yl may be substituted by methgpdacyano,
and in which

R?*  represents hydrogen or{C,)-alkyl,

R??  represents hydrogen or{C,)-alkyl,

or
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represents a -GHNR™ R or -CH,-CH,-NR** R™ group,
in which
R™  represents hydrogen or methyl,
R*  represents hydrogemethyl, ethyl, -(C=0)-F or -S(O)-R™,
5 in which
ethyl may be substituted by 1 to 3 fluorine substits,
in which
R  represents methyl, ethyl or cyclopropyl,
R®  represents methyl, ethyl or cyclopropyl,
10 or

R®and R* together with the nitrogen atom to which they ateached

form a 5-membered heterocycle,

in which the 5-membered heterocycle for its partynize

substituted by oxo,

15 L represents a#R*R®-(CRR™®),+# group,

where
# is the point of attachment to the carbonyl group,
# is the point of attachment to the pyrimidine oazine ring,
m represents a number O,
20 R**  represents hydrogen, methyl, ethyl, hydroxy or amin

R®®  represents hydrogen, trifluoromethyl, 1,1,2,2,2tpBnoroeth-1-yl, methyl, ethyl,
allyl, but-3-en-1-yl or a group of the formula -M?R

in which methyl and ethyl may be substituted by P tsubstituents independently
of one another selected from the group consistinglumrine, trifluoromethyl,

25 cyclopropyl, cyclobutyl, methoxy and ethoxy,



10

15

20

-30 -

in which methoxy and ethoxy may be substituted lognyl,
and in which
M represents a bond,

R  represents -(C=@NR®R’ or thiadiazolyl,

in which
r represents the number 1
R®and R independently of one another each represent hydroge

cyclopropyl,
or

R* and R®  together with the carbon atom to which they arachiéd form a cyclobutyl

or cyclopentyl ring,

R! represents hydrogen or fluorine,
R? represents a group of the formula
RZO
R19
*
Rl? R18
where
* is the point of attachment to the pyrazolopyridine,
and

RY R R*and R° independently of one another represent hydrofanrine,

methyl or methoxy,

with the proviso that at least one of the radiéls R'®, R or R

is different from hydrogen,
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with the proviso that at least one of the radiéls R'®, R or R
is hydrogen,

and

with the proviso that in each case only one ofrtiticals R’, R,

R' or R represents methyl or methoxy,

R? represents 3,3,3-trifluoroprop-1-yl or 3,3,4,4,44adluorobut-1-yl,
R® represents hydrogen, methyl or trifluoromethyl,

R* represents hydrogen,

and the salts, solvates and solvates of the $altsdf.

Particular preference is given in the context @ pnesent invention to compounds of the formula
(1) in which

A represents nitrogen or R
where
R® represents methyl or pyrazol-5-yl,
in which methyl is substituted by an -KmR** group,
in which
R  represents hydrogen,
R  represents hydrogen, methyl, ethyl or -S(RY’,
in which
ethyl may be substituted by 1 to 3 fluorine substits,
and in which
R  represents methyl or cyclopropyl,

or
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R®and R* together with the nitrogen atom to which they ateached
form a 5-membered heterocycle,

in which the 5-membered heterocycle for its partynize

substituted by oxo,

represents a'#CR¥R®E-(CR™R®),# group,

where

# is the point of attachment to the carbonyl group,

# is the point of attachment to the pyrimidine oazine ring,
m represents a number O,

R**  represents methyl,
R®®  represents methyl,
represents hydrogen or fluorine,

represents a group of the formula

20

R
R19
*
Rl? R18
where
* is the point of attachment to the pyrazolopyridine,
and

RY, R®, R®and R° independently of one another represent hydrofjaarine,
methyl or methoxy,

with the proviso that at least one of the radidat§ R™, R or R® is different from
hydrogen,

with the proviso that at least one of the radiédfs R*®, R*® or R is hydrogen,
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and

with the proviso that in each case only one ofrtigicals R’, R'®, R or R represents

methyl or methoxy,
R® represents hydrogen, methyl or trifluoromethyl,
5 R represents hydrogen,
and the salts, solvates and solvates of the daltedf.

Particular preference is given in the context @ pnesent invention to compounds of the formula

(1) in which
A represents nitrogen or €R
10 where
R® represents hydrogen,

L represents a'#CR¥R®-(CRR™®),# group,

where
# is the point of attachment to the carbonyl group,

15 # is the point of attachment to the pyrimidine @mzine ring,
m is a number O,

R**  represents amino,

R°® represents hydrogen, fluorine, difluoromethyl flioromethyl, methyl, ethyl,

cyclopropyl, cyclobutyl, cyclopentyl or a grouptbe formula —M-F?,

20 in which methyl and ethyl may be substituted by B tsubstituents independently
of one another selected from the group consistirfg floorine, cyano,
trifluoromethyl, cyclopropyl, cyclobutyl, difluoroathoxy, trifluoromethoxy,

methoxy and ethoxy,
and in which

25 M represents a bond,



10

15

20

RZ

R4

-34 -

R  represents -(C=QNR°R®’, phenyl, thiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl or pyrimidinyl,

in which

r represents the number 1,

R®and R independently of one another each represent hgdrog
cyclopropyl,

and

in which phenyl, thiazolyl, triazolyl, oxadiazolylthiadiazolyl and
pyrimidinyl may each in turn be substituted by 12csubstituents selected
independently of one another from the group coingjsof fluorine,
difluoromethyl, trifluoromethyl, methyl, ethyl, ipoopyl, 2,2,2-
trifluoroethyl,  1,1,2,2,2-pentafluoroethyl, cyclogpyl, cyclobutyl,
cyclopropylmethyl and cyclobutylmethyl,

represents hydrogen or fluorine,

is a group of the formula

15

R
*
R13 R14
where
* is the point of attachment to the pyrazolopymili

R  represents fluorine,

R represents hydrogen, fluorine, methyl or methoxy,
R™  represents hydrogen or fluorine,

represents hydrogen or methyl,

represents hydrogen,
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and the salts, solvates and solvates of the daltedf.

Particular preference is given in the context @ pnesent invention to compounds of the formula

(1) in which
A represents nitrogen or €R
5 where
R® represents hydrogen,

L represents a#CR¥R®-(CRR™®),+# group,

where
# is the point of attachment to the carbonyl group,

10 # is the point of attachment to the pyrimidine @azine ring,
m is a number O,

R**  represents methyl or hydroxy,

R%8 represents pentafluoroethyl or cyclopropylmethyl,

R! represents hydrogen or fluorine,
15 R? is a group of the formula
R15
*
R13 R14
where
* is the point of attachment to the pyrazolopymili

R  represents fluorine,
20 R represents hydrogen, fluorine, methyl or methoxy,

R™  represents hydrogen or fluorine,
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R® represents hydrogen or methyl,
R* represents hydrogen,
and the salts, solvates and solvates of the daltedf.

In the context of the present invention, particidaeference is also given to compounds of the

5 formula (1) in which
A represents nitrogen or €R
where
R® represents hydrogen,

L represents a'#CRMR®-(CRR™®),-# group,

10 where
# is the point of attachment to the carbonyl group,
# is the point of attachment to the pyrimidine @mzine ring,
m is a number 0O,

R**  represents amino,

15 R%8 represents hydrogen, fluorine, difluoromethyl flibromethyl, methyl, ethyl,
cyclopropyl, cyclobutyl, cyclopentyl or a grouptbe formula —M-F?,

in which methyl and ethyl may be substituted by Btsubstituents independently
of one another selected from the group consistirfg floorine, cyano,
trifluoromethyl, cyclopropyl, cyclobutyl, difluoroathoxy, trifluoromethoxy,

20 methoxy and ethoxy,
and in which
M represents a bond,

R  represents -(C=@NR®R’, phenyl, thiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl or pyrimidinyl,

25 in which
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r represents the number 1,

R®and R independently of one another each represent hgdrag
cyclopropyl,

and

in which phenyl, thiazolyl, triazolyl, oxadiazolylthiadiazolyl and
pyrimidinyl may each in turn be substituted by 12asubstituents selected
independently of one another from the group coingjsbf fluorine,
difluoromethyl, trifluoromethyl, methyl, ethyl, ipoopyl, 2,2,2-
trifluoroethyl,  1,1,2,2,2-pentafluoroethyl, cyclagpyl, cyclobutyl,
cyclopropylmethyl and cyclobutylmethyl,

R represents hydrogen or fluorine,
R? represents a group of the formula
RZO
ng
*
Rl? R18
where
* is the point of attachment to the pyrazolopymili
and

RY R® R“and R° independently of one another represent hydrofieorine, methyl

or methoxy,

with the proviso that at least one of the radiédis R'®, R or R

is different from hydrogen,

with the proviso that at least one of the radiédis R'®, R or R
is hydrogen,

and

with the proviso that in each case only one ofrtiticals R’, R,

R™ or R represents methyl or methoxy,



R3

R4

-38 -

represents hydrogen or methyl,

represents hydrogen,

and the salts, solvates and solvates of the daltedf.

In the context of the present invention, particidaeference is also given to compounds of the

5 formula (1) in which

A
L
10
15
Rl
20 R?

represents nitrogen or GR

where

R5

represents hydrogen,

represents a'#CRMR®-(CRR™®),-# group,

where

#

#

is the point of attachment to the carbonyl group,

is the point of attachment to the pyrimidine @mzine ring,
represents a number 0,

represents hydroxy,

represents 2,2,2-trifluoroethyl, pentafluoroettwy|(C,-C,)-alkyl,

in which (G-Cy)-alkyl is substituted by 1 substituent selecteoinfrthe group
consisting of (G-C;)-cycloalkyl, difluoromethoxy, trifluoromethoxy an@C;-C,)-

alkoxy,

represents hydrogen or fluorine,

represents a group of the formula

where

R15

13 14



5 R

R

-39 -

* is the point of attachment to the pyrazolopymili

R  represents fluorine,

R"“  represents hydrogen, fluorine, methyl or methoxy,
R™  represents hydrogen or fluorine,

represents hydrogen or methyl,

represents hydrogen,

and the salts, solvates and solvates of the daltedf.

In the context of the present invention, particidaeference is also given to compounds of the

formula (1) in which

10 A
L

15

20
R!
R2

represents nitrogen or GR
where
3 represents hydrogen,

represents a'#CRMR®-(CRR™®),# group,

where

# is the point of attachment to the carbonyl group,

# is the point of attachment to the pyrimidine @azine ring,
m is a number O,

R**  represents hydroxy,
R®®  represents 2,2,2-trifluoroethyl, pentafluoroettwy(C,-Cy)-alkyl,

in which (G-Cy)-alkyl is substituted by 1 substituent selecteainfrthe group
consisting of (GC;)-cycloalkyl, difluoromethoxy, trifluoromethoxy an(C;-C,)-

alkoxy,
represents hydrogen or fluorine,

is a group of the formula
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20

R
R19
*
Rl? R18
where
* is the point of attachment to the pyrazolopiré)
and

RY R® R“and R° independently of one another represent hydrofiigorine, methyl

or methoxy,

with the proviso that at least one of the radiéls R'®, R or R

is different from hydrogen,

with the proviso that at least one of the radiéls R'®, R or R
is hydrogen,

and

with the proviso that in each case only one ofrtiticals R’, R,

R™ or R represents methyl or methoxy,
R® represents hydrogen or methyl,
R* represents hydrogen,
and the salts, solvates and solvates of the saltsdf.

In the context of the present invention, prefereiscgiven to the compounds of the following

structural formulae:
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CH,

LL

L

CH,
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H,C N N, H,C N N,
N N
| A, | P
F F
N N
N/ \ N/ \
N
— —
HN CH, HN>%CH3
CH CH
o) 3 o) s

In the context of the present invention, particypaeference is given to the compounds of the

following structural formulae:

F F
F
N
N\ N\ | 7 /N | /N
| N Z
P/
72\
\
N N
—_—
HN CH,
(e} (@]
(e}
\\c:H3
F
F F
N
T,
N
N
/ / N N AN AN
N \ | /N
| N Z
c = / F
7 N
2\ !
N N —
=
HN CH,
HN




LL
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F F F
N 1 / : N
N
N~ | P A~
7 N 72\ 72\
N N N
V. \ \_y
= — — =
HN HN HN
CH, CH, CH,
A CH, 4 cH, 3 CH,
H,C | N N\N H,C | Ny N
A~ A~
F F
v N v N
\
N \ N \
HN CH, HN>%CH3
CH CH
o) 3 o) s

In the context of the present invention, very maittr preference is given to the compounds of the

following structural formulae:




F
F
CH,
N
N N
| AN \N | /\N
A~ T NF
F
N
7 N\ 7\
N \ N
N — N
—
HN
HN cH, CH,
CH,
(e} (@]
H.C_ _N H.C_ _N
3 | N \N 3 | NS N\N
Y P
F F
N N
N7\ N7 \}\1
HN CH, HN%CW
CH CH
o) 3 o) 3

In the context of the present invention, very garar preference is given to the compounds of the

5 following structural formulae:
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and the salts, solvates and solvates of the faliedf.
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In the context of the present invention, prefereésc@so given to compounds of the formula (l) in

which

A represents CR

where

RS

represents (8Cy)-alkyl, (C,-C,)-alkenyl, (G-C,)-alkynyl, cyclopropyl, cyclobutyl,

phenyl or 5- or 6-membered heteroaryl which iscita via carbon,

in which (G-Cy)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl, phenyl and 5- or 6-
membered heteroaryl are substituted by 1 to 3 guésts independently of one
another selected from the group consisting of fher difluoromethyl,
trifluoromethyl, (G-Cy)-alkyl, difluoromethoxy, trifluoromethoxy, (&C4)-alkoxy,
(C1-Cy)-alkoxycarbonyl, cyclopropyl and cyclobutyl,

and the salts, solvates and solvates of the &aliedf.

In the context of the present invention, preferescso given to compounds of the formula (1) in

which

A represents nitrogen,

L represents a'#CRMR®-(CRR™®),-# group,

where

#1

#

RGA

RGB

is the point of attachment to the carbonyl group,
is the point of attachment to the triazine ring,

is a number 0,

represents amino,

represents hydrogen, fluorine, difluoromethyl,flitnromethyl, (G-C¢)-alkyl,
cyano, (G-C;)-cycloalkyl, difluoromethoxy, trifluoromethoxy oa group of the

formula —-M-R?,
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in which (G-Cg)-alkyl may be substituted by 1 to 3 substituentdected
independently of one another from the group coimgjsof fluorine, cyano,

trifluoromethyl, (G-C;)-cycloalkyl, difluoromethoxy and trifluoromethoxy,
and in which
5 M represents a bond or {C,)-alkanediyl,

RY”  is -(C=0)-OR?, -(C=0)-NR°R’, -C(=S)-NRR’, -NR*-(C=0)-R", -NR?-
(C=0)-OR", -NR*-(C=0)-NRR", -NR*-SO-NR°R™, -NR*-SO,-R", -
S(O)-R", —SQ-NR®R?, 4- to 7-membered heterocyclyl, phenyl or 5- or 6-

membered heteroaryl,

10 in which
r represents the number 0 or 1,
s represents the number 0, 1 or 2,
R® R’ and R° independently of one another each represent
hydrogen, (@Cg)-alkyl, (Cs-Cg)-cycloalkyl, 4- to
15 7-membered heterocyclyl, phenyl or 5- or 6-
membered heteroaryl,
or

R®and R together with the atom(s) to which they are retipely

attached form a 4- to 7-membered heterocycle,

20 in which the 4- to 7-membered heterocycle for dag may
be substituted by 1 or 2 substituents independaiftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-C¢)-alkyl, hydroxy, oxo, (GCy)-
alkoxy, trifluoromethoxy, (&Ce)-alkoxycarbonyl, amino,

25 mono-(G-Cq)-alkylamino and di-(&Cg)-alkylamino,
or

R’and R°  together with the atom(s) to which they are retpely

attached form a 4- to 7-membered heterocycle,
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in which the 4- to 7-membered heterocycle for dag may
be substituted by 1 or 2 substituents independaiftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-C¢)-alkyl, hydroxy, oxo, (GC)-

alkoxy, trifluoromethoxy, (&Ce)-alkoxycarbonyl, amino,

mono-(G-Cq)-alkylamino and di-(&Cg)-alkylamino,
R represents (8Ce)-alkyl or (G:-C;)-cycloalkyl,
or

Rfand R'  together with the atom(s) to which they are retpely

attached form a 4- to 7-membered heterocycle,

in which the 4- to 7-membered heterocycle for agt may
be substituted by 1 or 2 substituents independaftyne
another selected from the group consisting of cyano
trifluoromethyl, (G-Cg)-alkyl, hydroxy, oxo, (GC)-

alkoxy, trifluoromethoxy, (GCg)-alkoxycarbonyl, amino,

mono-(G-Cg)-alkylamino and di-(¢Cg)-alkylamino,
and

in which 4- to 7-membered heterocyclyl, phenyl &dor 6-membered
heteroaryl for their part may be substituted by dl 3 substituents
independently of one another selected from the mroonsisting of
halogen, cyano, difluoromethyl, trifluoromethyl, 1(Ce)-alkyl, (Cs-C7)-

cycloalkyl, hydroxy, oxo, thioxo and (€,)-alkoxy,

and

in which the aforementioned (&y)-alkyl, (C;-Cg)-alkyl, (Cs-Cg)-
cycloalkyl and 4- to 7-membered heterocyclyl grqupsless stated
otherwise, may each independently of one anothdlitiadally be
substituted by 1 to 3 substituents independentlyred another selected
from the group consisting of fluorine, difluoromeithtrifltuoromethyl, (G-
Ce)-alkyl, (C5-C;)-cycloalkyl, hydroxy, difluoromethoxy, trifluorontigoxy,
(C1-Cy)-alkoxy, hydroxycarbonyl, (€C4)-alkoxycarbonyl, amino, phenyl,

4- to 7-membered heterocyclyl and 5- or 6-membastdroaryl,

R!, R, R® and K each have the meanings given above,
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and the salts, solvates and solvates of the daltedf.

In the context of the present invention, prefereésc@so given to compounds of the formula (l) in

which
A represents nitrogen,

L represents a#HCR¥R®-(CR*R"®),+# group,

where

# is the point of attachment to the carbonyl group,
# is the point of attachment to the triazine ring,

m is a number O,

R**  represents amino,
R%8 represents difluoromethyl, trifluoromethyl or,(Cg)-alkyl,

in which (G-Cg)-alkyl may be substituted by 1 to 3 substituentiependently of
one another selected from the group consistinguafrihe, trifluoromethyl, (G

C,)-cycloalkyl, difluoromethoxy, trifluoromethoxy an(€;-C,)-alkoxy,
R!, R, R® and K each have the meanings given above,
and the salts, solvates and solvates of the $altsdf.

In the context of the present invention, preferescso given to compounds of the formula (1) in

which R represents H, and to the salts, solvates andtesled the salts thereof.

In the context of the present invention, preferesc@so given to compounds of the formula (l) in

which R represents fluorine, and to the salts, solvatdssalvates of the salts thereof.

In the context of the present invention, prefereésc@so given to compounds of the formula (l) in

which

2§ represents 2-fluoro-3-methylbenzyl, 2-fluoro-4-hydibenzyl, 2-fluoro-3-methoxybenzyl

or 4-methoxybenzyl,

and the salts, solvates and solvates of the daltedf.
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In the context of the present invention, prefereésc@so given to compounds of the formula (l) in

which R represents 2-fluorobenzyl, and to the salts, setvand solvates of the salts thereof.

In the context of the present invention, prefereésc@so given to compounds of the formula (l) in

which R represents H, and to the salts, solvates andtesled the salts thereof.

In the context of the present invention, prefereésc@so given to compounds of the formula (l) in

which R represents H, and to the salts, solvates andtesled the salts thereof.

In the context of the present invention, prefereésc@so given to compounds of the formula (l) in

which A represents N or CH, and to the salts, $elvand solvates of the salts thereof.

In the context of the present invention, preferescso given to compounds of the formula (1) in

which A represents CH, and to the salts, solvatdssalvates of the salts thereof.

In the context of the present invention, preferescso given to compounds of the formula (1) in

which A represents N, and to the salts, solvatdssaivates of the salts thereof.

In the context of the present invention, particydaeference is also given to compounds of the

formula (1) in which

L represents a *-CRR°*-(CR™R"®),-# group,

where

* represents the point of attachment to the caybgroup,

# represents the point of attachment to the pyiimei or triazine ring,
p represents a number O,

R**  represents amino,

R°® represents pentafluoroethyl, ethoxyethyl, methaxlyonyl, ethoxycarbonyl,
(benzyloxy)methyl or cyclopropylmethyl,

and the salts, solvates and solvates of the daltedf.

In the context of the present invention, particidaeference is also given to compounds of the

formula (1) in which
L represents a *-CRR°*-(CR™R’®),-# group,

where



10

15

20

RGA

RGB

-B3 -

represents the point of attachment to the caybgroup,
represents the point of attachment to the pyiimei or triazine ring,
represents a number O,

represents methyl,

represents pentafluoroethyl, ethoxyethyl, methaxlyonyl, ethoxycarbonyl,
(benzyloxy)methyl or cyclopropylmethyl,

and the salts, solvates and solvates of the daltedf.

In the context of the present invention, particidaeference is also given to compounds of the

formula (1) in which

L represents a *-CRR°*-(CR™R"®),-# group,

where

represents the point of attachment to the caybgroup,
represents the point of attachment to the pyiimei or triazine ring,
represents a number O,

represents methyl,

represents methyl,

and the salts, solvates and solvates of the faliedf.

In the context of the present invention, particidaeference is also given to compounds of the

formula (1) in which

A represents nitrogen,

L represents a *-CRR°*-(CR*R’®),-# group,

where

*

#

represents the point of attachment to the caybgroup,

represents the point of attachment to the pyiimei or triazine ring,
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represents a number O,
represents methyl,

represents methyl,

and the salts, solvates and solvates of the daltedf.

In the context of the present invention, particidaeference is also given to compounds of the

formula (1) in which

A

represents nitrogen or GR

where

RS

represents hydrogen, methyl, ethyl, propyl, virgthynyl, pyrazol-5-yl, pyrrol-5-
yl, 1,3-thiazol-5-yl, 1,3,4-thiadiazol-5-yl or pyiyl,

in which methyl, ethyl, propyl, vinyl and ethynylay be substituted by 1 methyl,
trifluoromethyl, methoxy, ethoxy, hydroxy, methomgybonyl, ethoxycarbonyl,
cyclopropyl or -(C=0)-NR'R?? substituent,

in which pyridyl may be substituted by 1 methoxpstituent,

in which 1,3-thiazol-5-yl and 1,3,4-thiadiazol-5-yldependently of one another
may be substituted by 1 or 2 substituents selefrtad the group consisting of
methyl and ethyl,

in which pyrrol-5-yl is substituted by methyl angano,

in which

R**  represents hydrogen or£C,)-alkyl,

R?*  represents hydrogen or£C,)-alkyl,

and

in which methyl and ethyl may be substituted byMR™ R group,
in which

R  represents hydrogen or methyl,
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R  represents hydrogemethyl, ethyl, -(C=0)-F or -S(O)-R"®,
in which
ethyl may be substituted by 1 to 5 fluorine substits,
and in which
5 R  represents methyl, ethyl or cyclopropyl,
R'®  represents methyl, ethyl or cyclopropyl,
or

R¥and R*  together with the nitrogen atom to which they are

attached form a 5-membered heterocycle,

10 in which the 5-membered heterocycle for its partynize

substituted by oxo,
and the salts, solvates and solvates of the &aliedf.

In the context of the present invention, particydaeference is also given to compounds of the

formula (1) in which
15 A represents CR
where
R® represents methyl or pyrazol-5-yl,
in which methyl is substituted by an -KmR* group,
in which

20 R¥and R*  independently of one another represent hydrogwihyl,
ethyl or -S(O)-R™,

in which
ethyl may be substituted by 1 to 3 fluorine substits,
and in which

25 R'®  represents methyl or cyclopropyl,
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or

R¥and R*  together with the nitrogen atom to which
they are attached form a 5-membered

heterocycle,

in which the 5-membered heterocycle for

its part may be substituted by oxo,
and the salts, solvates and solvates of the daltedf.

If radicals in the compounds according to the itenare substituted, the radicals may be mono-
or polysubstituted, unless specified otherwisethim context of the present invention, all radicals
which occur more than once are defined indepengefntbne another. Substitution by one, two or

three identical or different substituents is prefdr

The individual radical definitions specified in thparticular combinations or preferred
combinations of radicals are, independently ofgdicular combinations of the radicals specified,

also replaced as desired by radical definitionstbér combinations.

Particular preference is given to combinationsved br more of the preferred ranges mentioned

above.

The invention furthermore provides a process fappring the compounds of the formula (1)

according to the invention, characterized in thed@pound of the formula (II)

(1n
in which R, R, R® and R each have the meanings given above

[A] is reacted in an inert solvent in the presenfe suitable base with a compound of the

formula (111)



b

O ()

NC CN

O
T
in which L has the meaning given above and

T represents (BC,)-alkyl,

to give a compound of the formula (1V)

o
O

(V)
in which L, R, R?, R® and R each have the meanings given above,

this is then converted with isopentyl nitrite antiadogen equivalent into a compound of
the formula (V)

(V)
10 in which L, R, R?, R* and R each have the meanings given above and

X! represents chlorine, bromine or iodine,
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and this is then reacted in an inert solvent, m phesence of a suitable transition metal

catalyst, to give a compound of the formula (I-A)

o (-A)

in which L, R, R?, R® and R each have the meanings given above,

[B] is reacted in an inert solvent in the present@ suitable base with a compound of the

formula (VI)

© (V)
in which L and R each have the meanings given above and
10 T represents (BC,)-alkyl,

to give a compound of the formula (VII)



(Vi)
in which L, R, R, R, R*, R° and T each have the meanings given above,

this is then converted with phosphoryl chlorideiatcompound of the formula (VIII)

(VIIT)
5 in which L, R, R, R, !, R° and T each have the meanings given above,

this is subsequently converted in an inert soluatiot a corresponding azide compound and

this is reduced directly to give a compound offtirenula (1X)



10

or

[C]

(1X)
in which L, R, R, R, R*, R° and T each have the meanings given above,

and this is then reacted in an inert solvent, oty in the presence of a suitable base, to

give a compound of the formula (I-B)

(I-B)

in which L, R, R, R, R*, R° and T each have the meanings given above,

is reacted in an inert solvent in the preseofta suitable base with hydrazine hydrate to

give a compound of the formula (X)
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in which R, R, R® and R each have the meanings given above,

this is then reacted in an inert solvent with empound of the formula (XI)

0
T L _O
0 \n/ \T4
O O

(X1)
in which L has the meaning given above and
5 T represents (BC,)-alkyl,
to give a compound of the formula (XII)
(X

in which L, R, R?, R, R*and T* each have the meanings given above,

this is then converted with phosphoryl chlorid®ia compound of the formula (XIII)

10 (XN

in which L, R, R?, R, R*and T* each have the meanings given above,
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and this is reacted directly with ammonia to gaveompound of the formula (XIV)

(XIV)
in which L, R, R, R’, R*and T* each have the meanings given above,

and finally cyclized in an inert solvent, optidigan the presence of a suitable base, to give

a compound of the formula (I-C)

(I-C)

in which L, R, R?, R® and R each have the meanings given above,

a compound of the formula (V) is reacted iniaart solvent in the presence of a suitable
transition metal catalyst with a compound of therfala (XV-A), (XV-B), (XV-C) or
(XV-D)



o—T 5A 5A
RA—H RA B RSA\ R or X3\ R
) Zn Zn
: o—T
(XV-A) (XV-B) (XV-C) (XV-D),
in which
R in (XV-A) represents (§C,)-alkenyl or (G-C,)-alkynyl,
R in (XV-B), (XV-C) and (XV-D) represents halogen, ifldoromethyl,
5 trifluoromethyl, (G-Cy)-alkyl, (C,-Cy-alkenyl, (G-Cy)-alkynyl, cyclopropyl,
cyclobutyl, phenyl or 5- or 6-membered heteroaryl,
in which (G-Cy)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl, phenyl and 5- or 6-
membered heteroaryl may be substituted by 1 tob3t#uents independently of
one another selected from the group consisting lobrihe, difluoromethyl,
10 trifluoromethyl, (G-C4)-alkyl, difluoromethoxy, trifluoromethoxy, (&C4)-alkoxy,
(C1-Cy)-alkoxycarbonyl, cyclopropyl and cyclobutyl,
T? is hydrogen or (§Cy-alkyl, or both R' radicals together form a -C(GH
C(CHs),- bridge,
and
15 X3 represents bromine or iodine,

to give a compound of the formula (I-D)

O

in which n, L, R, R, R®, R* and R” each have the meanings given above,

(I-D)
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a compound of the formula (V) is converted lpaction with a compound of the formula
(XVI)
R*—Y (XVI)
in which R® represents 4-methoxybenzyl (PMB) or trimethylsitilyloxymethyl (SEM)
and
Y represents chlorine,

in an inert solvent in the presence of a suitablkebinto a compound of the formula (XVII)

(XVII)

in which L, R, R, R, R, X! and R® have the meanings given above,

and then in an inert solvent in the presence dfitalde transition metal catalyst with a
compound of the formula (XV-A), (XV-B), (XV-C) oiXV-D)

2
o—T
5A 5A
R**—H S RN or SN
\ 2 Zn Zn
: o—T :
(XV-A) (XV-B) (XV-C) (XV-D),
in which

R in (XV-A) represents (§C,)-alkenyl or (G-C,)-alkynyl,
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R in (XV-B), (XV-C) and (XV-D) represents halogen, ifldoromethyl,
trifluoromethyl, (G-Cy)-alkyl, (C,-Cy-alkenyl, (G-Cy)-alkynyl, cyclopropyl,
cyclobutyl, phenyl or 5- or 6-membered heteroaryl,

in which (G-Cy)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl, phenyl and 5- or 6-
membered heteroaryl may be substituted by 1 tob3tsguents independently of
one another selected from the group consistingyaha, fluorine, difluoromethyl,
trifluoromethyl, (G-C4)-alkyl, difluoromethoxy, trifluoromethoxy, (&C4)-alkoxy,
(C1-Cy)-alkoxycarbonyl, hydroxy, hydroxycarbonyl, cyclopyl and cyclobutyl,

T? is hydrogen or (§Cy)-alkyl, or both R' radicals together form a -C(GH
C(CHs),- bridge,

x3 represents bromine or iodine,

to give a compound of the formula (XVIII)

(XVII)
in which n, L, R, R, R®, R, R°* and R® each have the meanings given above,

and from this the PMB protective group is removed reaction with a mixture of

triluoromethanesulphonic anhydride and trifluoretc acid or trifluoroacetic acid and
triluoromethanesulphonic acid or cerium(lV) ammani nitrate and the SEM protective
group by reaction initially with trifluoroacetic mcand then with aqueous mineral acid in

suitable solvents,

a compound of the formula (XVII) is converte¢ beaction with a compound of the
formula (XIX)
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R27

R26

in an inert solvent in the presence of a suithhlee into a compound of the formula (XX)

(XIX)

(XX)
in which L, R, R, R’, R* and R® have the meanings given above and
R?® and R’ independently of one another represent cyano g€¢Ealkoxycarbonyl,

and subsequently the protective group’ B removed as described in [E], where by

hydrolysis and decarboxylation compound (1-E) rsnfed

(1-E),

a compound of the formula (V) is converted bgction with CuCN in an inert solvent into

a compound (XXI)
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in which L, R, R?, R® and R have the meanings mentioned above

(XXI),

and this is converted by hydrogenation accordingustomary known methods into an

amine of the formula (1-F)

(1-F)
in which L, R, R, R® and K have the meanings mentioned above,

and this is finally reacted in an inert solventtie presence of a suitable base with a
compound of the formula (XXII)

14 1

R—X (XXII)

in which R* has the meanings mentioned above ftf; Rith the exception that'® may

not represent hydrogen,

x! represents a suitable leaving group, in particidhtorine, bromine, iodine,

mesylate, triflate or tosylate, to give a compoohthe formula (1-G)
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[delete this]

and, if appropriate, the resulting compounds offtrewulae (I-A), (I-B), (I-C) I-D), (I-E), (I-D)
and (I-G) are optionally converted with the apprater (i) solvents and/or (ii) acids or bases to the

solvates, salts and/or solvates of the salts tfiereo

The compounds of the formulae (I-A), (I-B), (I-G)D), (I-E), (I-F) and (I-G) together form the

group of compounds according to the invention effdrmula (1).

Inert solvents for the process step (1) + (IH) (IV) are, for example, alcohols such as methanol,
ethanol, n-propanol, isopropanol, n-butanol or-bemanol, ethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethythee or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbgxgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), atimgl sulphoxide (DMSO),N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine, acetonitrileylpholane or
else water. It is also possible to use mixturethefsolvents mentioned. Preference is given te tert

butanol or methanol.

Suitable bases for the process step (Il) + (B)(IV) are alkali metal hydroxides such as, for
example, lithium hydroxide, sodium hydroxide or gggium hydroxide, alkali metal carbonates
such as lithium carbonate, sodium carbonate, patassarbonate or caesium carbonate, alkali
metal bicarbonates such as sodium bicarbonate tassgiom bicarbonate, alkali metal alkoxides
such as sodium methoxide or potassium methoxiddiuso ethoxide or potassium ethoxide or
potassium tert-butoxide, or organic amines suctrieshylamine, diisopropylethylamine, pyridine,

1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) or 1,5zdibicyclo[4.3.0]non-5-ene (DBN). Preference

is given to potassium tert-butoxide or sodium mgithe.

The reaction (II) + (lll) - (V) is generally carried out in a temperaturegarirom +20°C to

+150°C, preferably at from +75°C to +100°C, optibnén a microwave. The conversion can be
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carried out at atmospheric, elevated or reducedspre (for example from 0.5 to 5 bar). The

reaction is generally carried out at atmosphersgure.

Suitable halogen sources in the conversion @V]V) are, for example, diiodomethane, a mixture

of caesium iodide, iodine and copper(l) iodide @pper(Il) bromide.

Process step (IV) (V), in the case of diiodomethane as the halogemce, is carried out with a
molar ratio of 10 to 30 mol of isopentyl nitritecaiO to 30 mol of the iodine equivalent based on 1

mol of the compound of the formula (V).

Process step (IV)> (V) is carried out with or without solvent. Suitalsolvents are all organic

solvents which are inert under the reaction cooniti The preferred solvent is dimethoxyethane.

The reaction (IV)- (V) is generally carried out in a temperature mfrgm +20°C to +100°C,
preferably within the range from +50°C to +100°@tionally in a microwave. The conversion can
be carried out at atmospheric, elevated or redpcessure (for example in the range from 0.5 to 5

bar). The reaction is generally carried out at atpheric pressure.

Inert solvents for the process step (V)(I-A) are alcohols such as methanol, ethanol,apanol,
isopropanol, n-butanol, tert-butanol or 1,2-ethamledethers such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether or diethydegilycol dimethyl ether, or other solvents such as
dimethylformamide (DMF), dimethyl sulphoxide (DMSQ,N-dimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine, acetonitrile else water. It is also possible to use mixtures

of the solvents mentioned. Preference is givenNti-D

The reduction (V)- (I-A) is carried out with hydrogen in conjunctiomith transition metal

catalysts, for example palladium (10% on activatadbon), Raney nickel or palladium hydroxide.

The reaction (V) (I-A) is generally carried out in a temperaturaga from +20°C to +50°C. The
conversion can be carried out at atmospheric aratde pressure (for example in the range from

0.5 to 5 bar). The reaction is generally carrietatatmospheric pressure.

Inert solvents for the process step (Il) + (\M) (VII) are, for example, alcohols such as methanol,
ethanol, n-propanol, isopropanol, n-butanol or-bemanol, ethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethythee or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbgxgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), atimgl sulphoxide (DMSO),N,N*-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine or acetonitril#. is also

possible to use mixtures of the solvents mentioReeference is given to methanol or ethanol.
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Suitable bases for the process step (IlI) + (MD)(VIl) are alkali metal hydroxides such as, for
example, lithium hydroxide, sodium hydroxide or gggium hydroxide, alkali metal carbonates
such as lithium carbonate, sodium carbonate, patassarbonate or caesium carbonate, alkali
metal bicarbonates such as sodium bicarbonate tassgiom bicarbonate, alkali metal alkoxides
such as sodium methoxide or potassium methoxiddiuso ethoxide or potassium ethoxide or
potassium tert-butoxide, or organic amines suctriethylamine, diisopropylethylamine, pyridine,

1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) or 1,5zdibicyclo[4.3.0]non-5-ene (DBN). Preference

is given to sodium methoxide or sodium ethoxide.

The reaction (Il) + (VI)- (VII) is generally carried out in a temperaturaga from +50°C to
+120°C, preferably from +50°C to +100°C, optionaity a microwave. The conversion can be
performed at atmospheric or elevated pressureeftample in the range from 0.5 to 5 bar). The

reaction is generally carried out at atmosphersgure.

The conversions (VII)}» (VIII) and (XII) - (XII) can be carried out in a solvent which igih

under the reaction conditions or without solvertte preferred solvent is sulpholane.

The reactions (VI)- (VII) and (XIl) - (XIII) are generally carried out in a temperatuvaage
from +70°C to +150°C, preferably from +80°C to +1B0Q optionally in a microwave. The
conversion can be performed at atmospheric or tldvaressure (for example in the range from

0.5 to 5 bar). The reaction is generally carrietatiatmospheric pressure.

Especially preferably, the conversion (XH) (XIl1) is carried out without solvent in a tempéree

range from 0°C to +50°C at atmospheric pressure.

Process step (VII)- (IX) is carried out by reaction with sodium aziedth intermediate
formation of the azide derivatives which are diyeceduced further to give the corresponding
amines. Inert solvents for the azide formation doe, example, ethers such as diethyl ether,
dioxane, dimethoxyethane, tetrahydrofuran, glydahadhyl ether or diethylene glycol dimethyl
ether, hydrocarbons such as benzene, xylene, mlhexane, cyclohexane or mineral oil fractions,
or other solvents such as dimethylformamide (DM#&methyl sulphoxide (DMSO)N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine, acetonitrile sulpholane.

It is also possible to use mixtures of the solvemesmtioned. Preference is given to DMF.

The azide formation is generally carried out inemperature range from +50°C to +100°C,

preferably from +60°C to +80°C, at atmospheric pues.

The reduction is carried out in an inert solverthsas, for example, alcohols such as methanol,
ethanol, n-propanol, isopropanol, n-butanol, tethol or 1,2-ethanediol, ethers such as diethyl

ether, dioxane, tetrahydrofuran, glycol dimethyieztor diethylene glycol dimethyl ether, or other
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solvents such as dimethylformamide (DMF), dimethgulphoxide (DMSO), N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine, acetonitrile else water.

It is also possible to use mixtures of the solvemésitioned. Preference is given to DMF.

The reduction is carried out at from +10°C to +3@%hg hydrogen in combination with transition
metal catalysts such as, for example, palladium®((Ih activated carbon), platinum dioxide or

palladium hydroxide, or without hydrogen using tin¢hloride and hydrochloric acid.

Alternatively, the conversion (VIll)-» (IX) can also be carried out in one step analolyotes

process step (Xl (XIV).

Process step (XIll)}» (XIV) is carried out in a solvent which is inemder the reaction conditions.
Suitable solvents are, for example, ethers suctiethyl ether, dioxane, tetrahydrofuran, glycol
dimethyl ether or diethylene glycol dimethyl ether,other solvents such as dimethylformamide
(DMF), dimethyl sulphoxide (DMSO), N,N-dimethylpropyleneurea (DMPU), N-
methylpyrrolidone (NMP), pyridine, acetonitrile eilse water. It is also possible to use mixtures of

the solvents mentioned. Preference is given tamadéte.

The reaction (XIIl) - (XIV) is generally carried out in a temperaturenga from +20°C to
+100°C, preferably from +40°C to +70°C, optionally a microwave. The conversion can be
performed at atmospheric or elevated pressureeffample in the range from 0.5 to 5 bar). The

reaction is generally carried out at atmosphersgure.

The cyclizations (IX)- (I-B) and (XIV) - (I-C) are carried out in a solvent which is inender

the reaction conditions, for example alcohols sashmethanol, ethanol, n-propanol, isopropanol,
n-butanol or tert-butanol, ethers such as diethiyre dioxane, dimethoxyethane, tetrahydrofuran
(THF), glycol dimethyl ether or diethylene glycdhaethyl ether, hydrocarbons such as benzene,
xylene, toluene, hexane, cyclohexane or mineral fraktions, or other solvents such as
dimethylformamide (DMF), dimethyl sulphoxide (DMSQ,N-dimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine, acetonitrile sulpholane. It is also possible to use mixtures

of the solvents mentioned. Preference is givenH6.T

Suitable bases for the process steps (X)I-B) und (XIV) - (I-C) are alkali metal hydroxides

such as, for example, lithium hydroxide, sodium royitle or potassium hydroxide, alkali metal
carbonates such as lithium carbonate, sodium catbprpotassium carbonate or caesium
carbonate, alkali metal bicarbonates such as sobicarbonate or potassium bicarbonate, alkali
metal alkoxides such as sodium methoxide or patassiethoxide, sodium ethoxide or potassium

ethoxide or potassium tert-butoxide, or organic resi such as triethylamine,
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diisopropylethylamine,  pyridine, 1,8-diazabicyclg[®]undec-7-ene  (DBU) or 1,5-

diazabicyclo[4.3.0]non-5-ene (DBN). Preferenceiigg to potassium tert-butoxide.

The reactions (IX)- (I-B) and (XIV) - (I-C) are generally carried out in a temperatumege
from 0°C to +50°C, preferably from +10°C to +30Wptionally in a microwave. The reaction can
be performed at atmospheric or elevated pressarexample in the range from 0.5 to 5 bar). The

reaction is generally carried out at atmospherssgure.

Preferably, the cyclization to (I-B) or (I-C) oceudirectly during the reduction of the azide to the
corresponding amine (IX) or during the reaction IXI-» (XIV) without addition of further

reagents.

In the processes [B] and [C], the conversions {VHI (IX) - (I-B) and (XIIl) - (XIV) - (I-C),

respectively, are preferably carried out withootasion of the intermediates.

The conversions (Xl (XIV) - (XV) - (I-D) are preferably carried out without isolatioh

the intermediates.

Inert solvents for the process step (X) + (XI)(XIl) are, for example, alcohols such as methanol,
ethanol, n-propanol, isopropanol, n-butanol or-bemanol, ethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethythee or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbgxgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), atimgl sulphoxide (DMSO),N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine or acetonitrill. is also

possible to use mixtures of the solvents mentioReeference is given to methanol or ethanol.

The reaction (X) + (XI)-> (XII) is generally carried out in a temperatur@ga from +50°C to
+120°C, preferably from +50°C to +100°C, optionailly a microwave. The reaction can be
performed at atmospheric or elevated pressureeftample in the range from 0.5 to 5 bar). The

reaction is generally carried out at atmospherssgure.

Inert solvents for the process step (H)(X) are, for example, alcohols such as metharbgrel,
n-propanol, isopropanol, n-butanol or tert-butanethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethythee or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbgxgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), atimgl sulphoxide (DMSO),N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine or acetonitrill. is also

possible to use mixtures of the solvents mentioReeference is given to ethanol.
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Suitable bases for the process step {1)(X) are alkali metal hydroxides such as, for exemnp

lithium hydroxide, sodium hydroxide or potassiumdigxide, alkali metal carbonates such as
lithium carbonate, sodium carbonate, potassium acete or caesium carbonate, alkali metal
bicarbonates such as sodium bicarbonate or potadsitarbonate, alkali metal alkoxides such as
sodium methoxide or potassium methoxide, sodiuroxadie or potassium ethoxide or potassium
tert-butoxide, or organic amines such as triethin@mn diisopropylethylamine, pyridine, 1,8-

diazabicyclo[5.4.0]undec-7-ene (DBU) or 1,5-diazgbio[4.3.0]non-5-ene (DBN). Preference is

given to triethylamine.

The reaction (II)- (X) is generally carried out in a temperature g from 0°C to +60°C,
preferably from +10°C to +30°C. The reaction can gmformed at atmospheric or elevated
pressure (for example in the range from 0.5 to §.bEhe reaction is generally carried out at

atmospheric pressure.

Process step (V) + (XV-A) or (XV-B) or (XV-C) or D) - (I-D) is carried out in a solvent
which is inert under the reaction conditions. Shlgasolvents are, for example, ethers such as
diethyl ether, dioxane, tetrahydrofuran, glycol dthyl ether or diethylene glycol dimethyl ether,
or other solvents such as dimethylformamide (DMé&nethyl sulphoxide (DMSO)N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine, acetonitrile else water.

It is also possible to use mixtures of the solvanentioned. Preference is given to acetonitrile,

dioxane and tetrahydrofuran.

The reaction (V) + (XV-A) or (XV-B) or (XV-C) or (X-D) - (I-D) can optionally be carried out
in the presence of a suitable palladium and/or eppptalyst. A suitable palladium catalyst is, for
example, palladium on activated carbon, palladibm(l  acetate,
tetrakis(triphenylphosphine)palladium(0), bis(trgplylphosphine)palladium(ll) chloride,
bis(acetonitrile)palladium(ll) chloride and [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladiuin(and the corresponding dichloromethane
complex, optionally in conjunction with additiongthosphane ligands, for example (2-biphenyl)di-
tert-butylphosphine, dicyclohexyl[2',4',6'-tris(1-meléthyl)biphenyl-2-yllphosphane (XPHOS),
bis(2-phenylphosphinophenyl) ether (DPEphos) or -bisfdiphenylphosphino)-9,9-
dimethylxanthene (Xantphos) [cf., for example, Hasd. et al.Chem. Rev102, 1359-1469
(2002)]. Suitable copper catalysts are, for examptgper bronze, copper(l) oxide, copper(l)

iodide or copper(l) bromide.

The conversion (V) + (XV-A) or (XV-B) or (XV-C) ofXV-D) - (I-D) is optionally carried out in
the presence of a suitable base. Suitable basdhki$oconversion are the customary inorganic or
organic bases. These preferably include alkali higtdroxides, for example lithium hydroxide,

sodium hydroxide or potassium hydroxide, alkali ahet alkaline earth metal carbonates such as
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lithium carbonate, sodium carbonate, potassium arete, calcium carbonate or caesium
carbonate, alkali metal alkoxides such as sodiunthoxégde or potassium methoxide, sodium
ethoxide or potassium ethoxide or sodium or patassert-butoxide, alkali metal hydrides such as
sodium hydride or potassium hydride, amides such ssdium amide, lithium
bis(trimethylsilylyamide, sodium bis(trimethylsijgmide or potassium bis(trimethylsilyl)amide or
lithium diisopropylamide, or organic amines such tasthylamine, N-methylmorpholine,N-
methylpiperidine,N,N-diisopropylethylamine, pyridine, 1,5-diazabicy@d}.0lnon-5-ene (DBN),
1,8-diazabicyclo[5.4.0Jundec-7-ene  (DBU) or 1,4zdidicyclo[2.2.2]octane  (DABCY).

Preference is given to using diisopropylamine.

The reaction (V) + (XV-A) or (XV-B) or (XV-C) or (X-D) - (I-D) is generally carried out in a
temperature range from 0°C to +200°C, preferabdynfr+10°C to +150°C. The reaction can be
carried out at atmospheric, elevated or reducedspre (for example from 0.5 to 5 bar). The

reaction is generally carried out at atmospherssgure.

If the R radical is unsaturated, it can subsequently Hg @l partly saturated. The reduction is
effected with hydrogen in conjunction with transitimetal catalysts, for example palladium (10%
on activated carbon), Raney nickel or palladiumrbyitle. The reduction is generally carried out
in a temperature range from +20°C to +50°C. Thetrea can be performed at atmospheric or

elevated pressure (for example in the range fran150 bar). In general, 1 to 3 bar are employed.

Process step (V) + fRY) — (XVII) is carried out in a solvent which is inarhder the reaction
conditions. Inert solvents for the process step VXR™-Y) - (XVII) are, for example,
halohydrocarbons  such as  dichloromethane, trichietbhane, tetrachloromethane,
trichloroethylene or chlorobenzene, ethers sucHiethyl ether, dioxane, tetrahydrofuran, glycol
dimethyl ether or diethylene glycol dimethyl ethieydrocarbons such as benzene, toluene, xylene,
hexane, cyclohexane or mineral oil fractions, dmeotsolvents such as acetone, methyl ethyl
ketone, ethyl acetate, acetonitrill,N-dimethylformamide, N,N-dimethylacetamide, dimethyl
sulphoxide,N,N-dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP) or pyridine. It is
also possible to use mixtures of the solvents maet. Preference is given to using

dimethylformamide oN-methylpyrrolidone (NMP).

The conversion (V) + (RY) - (XVII) is carried out in the presence of a suieabhkse. Suitable

bases for this conversion are the customary inécganorganic bases. These preferably include
alkali metal hydroxides, for example lithium hydide, sodium hydroxide or potassium hydroxide,
alkali metal or alkaline earth metal carbonateshsas lithium carbonate, sodium carbonate,
potassium carbonate, calcium carbonate or caesmnmmorate, alkali metal alkoxides such as
sodium methoxide or potassium methoxide, sodiunoxédle or potassium ethoxide or sodium

carbonate or caesium carbonates, alkali metal #gdrisuch as sodium hydride or potassium
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hydride, amides such as sodium amide, lithium tiséthylsilyllamide, sodium
bis(trimethylsilylyamide or potassium bis(trimetbyyl)amide or lithium diisopropylamide, or
organic amines such as triethylaminé&y-methylmorpholine, N-methylpiperidine, N,N-

diisopropylethylamine, pyridine, 1,5-diazabicycld®]non-5-ene (DBN), 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU) or 1,4-diazgblo[2.2.2]octane (DABCO). Preference is

given to using caesium carbonate.

The reaction (V) + (R-Y) - (XVII) is generally carried out in a temperatusmge from -20°C to
+200°C, preferably at from +10°C to +100°C. Thewamsion can be carried out at atmospheric,
elevated or reduced pressure (for example fromid%bar). The reaction is generally carried out

at atmospheric pressure.

Process step (XVII) + (XV-A) or (XV-B) or (XV-C) ofXV-D) — (XVIII) is carried out in a
solvent which is inert under the reaction condsioBuitable solvents are, for example, ethers such
as diethyl ether, dioxane, tetrahydrofuran, glydohethyl ether or diethylene glycol dimethyl
ether, or other solvents such as dimethylforman(i2lédF), dimethyl sulphoxide (DMSO)N,N*-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), toluene, acetonitrile @lse water.

It is also possible to use mixtures of the solvene&ntioned. Preference is given to dioxane and

tetrahydrofuran.

The conversion (XVII) + (XV-A) or (XV-B) or (XV-Cor (XV-D) - (XVIII) can optionally be
carried out in the presence of a suitable palladaumd/or copper catalyst. A suitable palladium
catalyst is, for example, palladium on activated rboa, palladium(ll) acetate,
tetrakis(triphenylphosphine)palladium(0), bis(témlylphosphine)palladium(ll) chloride,
bis(acetonitrile)palladium(ll) chloride and [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladiuin(and the corresponding dichloromethane
complex, optionally in conjunction with additiongthosphane ligands, for example (2-biphenyl)di-
tert-butylphosphine, dicyclohexyl[2',4',6'-tris(1-meléthyl)biphenyl-2-yllphosphane (XPHOS),
bis(2-phenylphosphinophenyl) ether (DPEphos) or -bisfdiphenylphosphino)-9,9-
dimethylxanthene (Xantphos) [cf., for example, Hasd. et al.Chem. Rev102, 1359-1469
(2002)]. Suitable copper catalysts are, for examptgper bronze, copper(l) oxide, copper(l)

iodide or copper(l) bromide.

The conversion (XVII) + (XV-A) or (XV-B) or (XV-Cr (XV-D) - (XVIII) is optionally carried
out in the presence of a suitable base. Suitab$msbhdor this conversion are the customary
inorganic or organic bases. These preferably irchillali metal or alkaline earth metal carbonates
such as lithium carbonate, sodium carbonate, pgatassarbonate, calcium carbonate or caesium
carbonate or organic amines such as triethylanhNregthylmorpholineN-methylpiperidine N,N-

diisopropylethylamine, pyridine, 1,5-diazabicycld®]non-5-ene (DBN), 1,8-
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diazabicyclo[5.4.0]undec-7-ene (DBU) or 1,4-diazgblo[2.2.2]octane (DABCO). Preference is

given to using triethylamine or sodium bicarbonate.

The reaction (XVII) + (XV-A) or (XV-B) or (XV-C) or(XV-D) - (XVIII) is generally carried out
in a temperature range from 0°C to +200°C, prefgritbm +10°C to +150°C. The conversion can
be carried out at atmospheric, elevated or redpcesisure (for example from 0.5 to 5 bar). The

reaction is generally carried out at atmosphersgure.

Process step (XVIII)- (I-D) in the case of PMB is carried out by reactiwith a mixture of
triluoromethanesulphonic anhydride and trifluoretc acid or trifluoroacetic acid and
trifluoromethanesulphonic acid or cerium(lV) ammanmi nitrate in suitable solvents such as
acetonitrile, DMF or NMP and in the case of SEMpastective group by reaction initially with
trifluoroacetic acid in suitable solvents such &hldromethane and then with aqueous mineral

acid in suitable solvents such as ethanol, THH®rahe.

The reaction (XVIII) — (I-D) is generally carried out in a temperaturega from 0°C to +200°C,
preferably at from +10°C to +150°C, optionally imécrowave. The conversion can be carried out
at atmospheric, elevated or reduced pressure ample from 0.5 to 20 bar). The reaction is

generally carried out at from 0.5 to 10 bar.

Process step (XVIII) + (XIX)- (XX) is carried out in a solvent which is inertder the reaction
conditions. Suitable solvents are, for example,emthsuch as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethyhee or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbgxsgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), atimgl sulphoxide (DMSO),N,N*-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine, acetonitrile sulpholane.

It is also possible to use mixtures of the solvemésitioned. Preference is given to DMF.

The conversion (XVIII) + (XIX) - (XX) is optionally carried out in the presence akuitable
base. Suitable bases for this conversion are tls¢omiary inorganic or organic bases. These
preferably include alkali metal or alkaline earthtal carbonates such as lithium carbonate, sodium
carbonate, potassium carbonate, calcium carbomataeasium carbonate, alkali metal alkoxides
such as sodium methoxide or potassium methoxiddiuso ethoxide or potassium ethoxide or
sodium or potassium tert-butoxide, alkali metal figels such as sodium hydride or potassium
hydride, amides such as sodium amide, lithium tiséthylsilyl)lamide, sodium
bis(trimethylsilylyamide or potassium bis(trimetbyyl)amide or lithium diisopropylamide, or
organic amines such as triethylaminéy-methylmorpholine, N-methylpiperidine, N,N-

diisopropylethylamine, pyridine, 1,5-diazabicycld®]non-5-ene (DBN), 1,8-
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diazabicyclo[5.4.0]undec-7-ene (DBU) or 1,4-diazgblo[2.2.2]octane (DABCO). Preference is

given to using potassium tert-butoxide.

The reaction (XVIII) + (XIX) —» (XX) is generally carried out in a temperaturegarfirom 0°C to
+200°C, preferably from +20°C to +100°C. The cosi@n can be carried out at atmospheric,
elevated or reduced pressure (for example fromid%bar). The reaction is generally carried out

at atmospheric pressure.

Process step (V) + copper cyanide (XXI) is carried out in a solvent which is inerhder the
reaction conditions. Suitable solvents are, forngde, ethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethyhee or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbgxsgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), atimgl sulphoxide (DMSO),N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine, acetonitrile sulpholane.

It is also possible to use mixtures of the solvemésitioned. Preference is given to DMSO.

The reaction (V) + copper cyanide (XXI) is generally carried out in a temperaturaga of from
0°C to +200°C, preferably from +40°C to +180°C. Thenversion can be carried out at
atmospheric, elevated or reduced pressure (for pbeaftom 0.5 to 5 bar). The reaction is generally

carried out at atmospheric pressure.

The reduction (XXI) - (I-F) is carried out with hydrogen in conjunctiavith transition metal

catalysts, for example palladium (10% on activatadon), Raney nickel or palladium hydroxide.

The reaction (XX1)- (I-F) is generally carried out in a temperatunegeifrom +20°C to +100°C.
The conversion can be carried out at atmospheriglevated pressure (for example in the range

from 0.5 to 100 bar). In general, 1 to 3 bar arpleged.

Process step (I-F) + (XXII}- (I-G) is carried out in a solvent which is inerider the reaction
conditions. Suitable solvents are, for examplepgahated hydrocarbons such as dichloromethane,
trichloromethane, carbon tetrachloride, trichlohy#g¢ne or chlorobenzene, ethers such as diethyl
ether, dioxane, dimethoxyethane, tetrahydrofurdgcod dimethyl ether or diethylene glycol
dimethyl ether, hydrocarbons such as benzene, aytefuene, hexane, cyclohexane or mineral oil
fractions, or other solvents such as dimethylforid@m(DMF), dimethyl sulphoxide (DMSO),
N,N'-dimethylpropyleneurea (DMPU), N-methylpyrradide (NMP), pyridine, acetonitrile or
sulpholane. It is also possible to use mixtureshef solvents mentioned. Preference is given to

DMF or a mixture of DMF and dichloromethane.
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The conversion (I-F) + (XXI)- (I-G) is optionally carried out in the presenceacfuitable base.
Suitable bases for this conversion are the custpinarganic or organic bases. These preferably
include alkali metal or alkaline earth metal cades such as lithium carbonate, sodium carbonate,
potassium carbonate, calcium carbonate or caesmnmorate, alkali metal alkoxides such as
sodium methoxide or potassium methoxide, sodiurmaétle or potassium ethoxide or sodium or
potassium tert-butoxide, alkali metal hydrides swch sodium hydride or potassium hydride,
amides such as sodium amide, lithium bis(trimeilyJamide, sodium bis(trimethylsilylyamide or
potassium bis(trimethylsilyl)Jamide or lithium di@pylamide, or organic amines such as
triethylamine, N-methylmorpholine N-methylpiperidine,N,N-diisopropylethylamine, pyridine, 4-
dimethylaminopyridine, 1,5-diazabicyclo[4.3.0]noreBe (DBN), 1,8-diazabicyclo[5.4.0Jundec-7-
ene (DBU) or 1,4-diazabicyclo[2.2.2]octane (DABGO Preference is given to usiniy,N-

diisopropylethylamine.

The reaction (I-F) + (XXIl)> (I-G) is generally carried out in a temperaturege from 0°C to
+200°C, preferably from +10°C to +50°C. The coni@rscan be carried out at atmospheric,
elevated or reduced pressure (for example frontd%bar). The reaction is generally carried out

at atmospheric pressure.

The preparation processes described can be iledtray way of example by the following

synthesis schemes (Schemes 1 to 8):
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[a): KOt-Bu, tert-butanol; b): diiodomethane, isop#é nitrite; c): Pd/C, hydrogen, DMF].
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c CH, 0 0 F
ko H
(@]
N
N N crH o} SN
N 3 | N
| N - N~
= a)
74 N
NH, N™ A\
HN —
x H;CCOOH HO
O
CH,
o
F F
N
e
P/
—_— —_— B —
N
b) N7 9 9
—
Cl
(0]
CH3
(o 4
F
N
| T\ |N\
= Y —
—_—
7 N e) 7 N
N™ N\ N7\
— —
H,N HN
O
CH
o—/ ° o)

[a): NaOMe, MeOH; b): POGg|I sulpholane;

c): Napl DMF; d): Pd/C, H, DMF; e) KOt-Bu,
THF].
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Scheme 3
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[a): hydrazine hydrate, NEtEtOH b): EtOH c): 1. POGI2. conc. NH, acetonitrile].
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Scheme 4
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[a): diisopropylamine, Cul, Pdg€PPh),, THF, reflux; b): Pd(PRju, K.CO; H,O, dioxane,
140°C].

Scheme 5
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[a): ethyl cyanoacetate, potassium tert-butoxide MFD b): trifluoroacetic  acid,

trifluoromethanesulphonic anhydride].

Scheme 6
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[a): copper(l) cyanide, DMSO; b): hydrogen, paliadicarbon, acetic acid; c):
cyclopropanecarbonyl chloride, N,N-diisopropylethyine, dichloromethane, DMF; d):
cyclopropanesulphonyl chloride, N,N-diisopropylddmine, dichloromethane, DMF; e): 2,2,2-
trifluoroethyl trichloromethanesulphonate, N,N-djgopylethylamine, DMF; f): 1. 4-
chlorobutanoyl chloride, N,N-diisopropylethylamirdéchloromethane, DMF, 2. sodium hydride].

Scheme 7
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[a): 2-(trimethylsilyl)ethoxymethyl chloride, @S0;, DMF; b): ethyl acrylate, palladium(ll)
acetate, tetra-n-butylammonium iodide, triethylamilDMF, water c): 1. trifluoroacetic acid,

dichloromethane, 2. hydrochloric acid, dioxane].

In an alternative process, the preparation of tapounds of the formula (I) according to the
invention can take place by reversing the orderthef reaction steps using protective group

chemistry, as shown by way of example in the sysithecheme below (Scheme 9):
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Scheme 9
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[a): 2-(trimethylsilyl)ethoxymethyl chloride, @80;, DMF; b): ammonium cerium(lV) nitrate,
acetonitrile, water; c): GEO; DMF; d): 1) TFA, dichloromethane, 2) HCI, ethanol].

Further compounds according to the invention caiiooally also be prepared by conversions of

functional groups of individual substituents, esaky those listed for L and Rproceeding from
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compounds of the formulae (1), (V), (VIII) and (Xllobtained by the above processes. These
conversions are performed by customary methods Rriowhose skilled in the art and include, for
example, reactions such as nucleophilic and elgliiio substitutions, oxidations, reductions,
hydrogenations, transition metal-catalysed coupliegctions, Grignard reactions, eliminations,
alkylation, acylation, amination, esterificationst&r cleavage, etherification, ether cleavage,
formation of carbonamides, and introduction and aesh of temporary protective groups.
Preferred conversions are illustrated in an exapptaanner by the synthesis schemes below
(Schemes 10-13).

Scheme 10
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[a): selenium dioxide, dioxane; b): CsF, (pentafh@hyl)trimethylsilane, DMF; c): thionyl
chloride, triethylamine, C}Cly; d): NH; in ethanol (2M), microwave, 100°C].

Scheme 11
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[a): ethyl propiolate, copper(l) iodide, sodium diiconate,
dichlorobistriphenylphosphinepalladium(ll), DMF;:bpalladium/carbon, hydrogen, ethyl acetate
¢): methylmagnesium bromide, THF d): 1. trifluoretdic acid, dichloromethane, 2. hydrochloric

acid, dioxane.

Scheme 12
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[a): ethyl propiolate, copper(l) iodide, sodium dniconate,
dichlorbistriphenylphosphinepalladium(ll), DMF; b)palladium/carbon, hydrogen, ethyl acetate
c): trifluoroacetic acid, dichloromethane: d): litm triethylborohydride, THF].

Scheme 13
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[a): sodium nitrite, trifluoroacetic acid, water): phosphorus oxychloride; c): 4-methoxybenzyl
chloride, CsCQO;, DMF].

The compounds of the formula (II) are known frone tliterature (see, for example WO
2011/147809, WO 03/095451, Example 6A) or can lepgmed analogously to processes known

from the literature.

The compounds of the formulae (V1), (XI), (XV-A)XV-B), (XV-C), (XV-D), (XVI), (XIX) and
(XXII) are commercially available or known from thigerature, or can be prepared in analogy to

procedures known from the literature.

The compounds according to the invention act asnpattimulators of soluble guanylate cyclase
and inhibitors of phosphodiesterase-5, have usphdrmacological properties and have an

improved therapeutic profile, for example with respto thein vivo properties thereof and/or the
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pharmacokinetic characteristics and/or metabolidilerthereof. They are therefore suitable for the

treatment and/or prophylaxis of diseases in huraadsanimals.

The compounds according to the invention cause rels@tion and inhibition of platelet
aggregation, and lead to a decrease in blood peessul to a rise in coronary blood flow. These
effects are mediated by a direct stimulation otiste guanylate cyclase and an intracellular rise in
cGMP. In addition, the compounds according to tineemtion enhance the action of substances
which increase the cGMP level, for example EDRF@thelium-derived relaxing factor), NO

donors, protoporphyrin IX, arachidonic acid or pylegdrazine derivatives.

The compounds according to the invention are sigitédyr the treatment and/or prophylaxis of

cardiovascular, pulmonary, thromboembolic and fibrdisorders.

Accordingly, the compounds according to the invamtcan be used in medicaments for the
treatment and/or prophylaxis of cardiovascular iiess such as, for example, hypertension,
resistant hypertension, acute and chronic hedtrégicoronary heart disease, stable and unstable
angina pectoris, peripheral and cardiac vasculaorders, arrhythmias, atrial and ventricular
arrhythmias and impaired conduction such as, fangte, atrioventricular blocks degrees I-lli
(AB block I-111), supraventricular tachyarrhythmiatrial fibrillation, atrial flutter, ventricular
fibrillation, ventricular flutter, ventricular taglarrhythmia, Torsade de pointes tachycardia, atrial
and ventricular extrasystoles, AV-junctional exysisles, sick sinus syndrome, syncopes, AV-
nodal re-entry tachycardia, Wolff-Parkinson-Whiy@mdrome, of acute coronary syndrome (ACS),
autoimmune cardiac disorders (pericarditis, endbtiay valvolitis, aortitis, cardiomyopathies),
shock such as cardiogenic shock, septic shock araphglactic shock, aneurysms, boxer
cardiomyopathy (premature ventricular contractiBN'C)), for the treatment and/or prophylaxis of
thromboembolic disorders and ischaemias such acangial ischaemia, myocardial infarction,
stroke, cardiac hypertrophy, transient and ischaemitacks, preeclampsia, inflammatory
cardiovascular disorders, spasms of the coronaeyies and peripheral arteries, oedema formation
such as, for example, pulmonary oedema, cerebddra, renal oedema or oedema caused by
heart failure, peripheral circulatory disturbancesperfusion damage, arterial and venous
thromboses, microalbuminuria, myocardial insufficie, endothelial dysfunction, to prevent
restenoses, for example after thrombolysis thesapieercutaneous transluminal angioplasties
(PTA), transluminal coronary angioplasties (PTCh@art transplants and bypass operations, and
also micro- and macrovascular damage (vasculiti€yeased levels of fibrinogen and of low-
density lipoprotein (LDL) and increased concentnadi of plasminogen activator inhibitor 1 (PAI-
1), and also for the treatment and/or prophylaXiserectile dysfunction and female sexual

dysfunction.
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In the context of the present invention, the tehmadrt failure” encompasses both acute and chronic
forms of heart failure, and also more specific etated types of disease, such as acute
decompensated heart failure, right heart failuedt heart failure, global failure, ischaemic
cardiomyopathy, dilated cardiomyopathy, hypertrophi cardiomyopathy, idiopathic
cardiomyopathy, congenital heart defects, healiraiassociated with heart valve defects, mitral
valve stenosis, mitral valve insufficiency, aonalve stenosis, aortic valve insufficiency, tricigsp
valve stenosis, tricuspid valve insufficiency, palmry valve stenosis, pulmonary valve
insufficiency, combined heart valve defects, mydadr inflammation (myocarditis), chronic
myocarditis, acute myocarditis, viral myocarditi&abetic heart failure, alcoholic cardiomyopathy,
cardiac storage disorders, diastolic heart failanel systolic heart failure, and acute phases of

worsening of existing chronic heart failure (worsgnheart failure).

In addition, the compounds according to the imv@nitan also be used for the treatment and/or
prophylaxis of arteriosclerosis, impaired lipid adeblism, hypolipoproteinaemias, dyslipidaemias,
hypertriglyceridaemias,  hyperlipidaemias, hyperebtdrolaemias, abetalipoproteinaemia,
sitosterolaemia, xanthomatosis, Tangier diseaseiposity, obesity and of combined

hyperlipidaemias and metabolic syndrome.

The compounds according to the invention can auditly be used for the treatment and/or
prophylaxis of primary and secondary Raynaud’s phamnon, of microcirculation impairments,

claudication, peripheral and autonomic neuropathidmbetic microangiopathies, diabetic

retinopathy, diabetic ulcers on the extremitiesnggane, CREST syndrome, erythematosis,
onychomycosis, rheumatic disorders and for promgotwound healing. The compounds according
to the invention are also suitable for treatmentmafscular dystrophy, such as Becker-Kiener
muscular dystrophy (BMD) and Duchenne muscularrdgéty (DMD).

The compounds according to the invention are funtioee suitable for treating urological disorders
such as, for example, benign prostate syndrome Y Bie®ign prostate hyperplasia (BPH), benign
prostate enlargement (BPE), bladder outlet obstmic(BOO), lower urinary tract syndromes

(LUTS, including Feline Urological Syndrome (FUSJ)sorders of the urogenital system including
neurogenic overactive bladder (OAB) and (IC), ingoence (Ul) such as, for example, mixed
urinary incontinence, urge urinary incontinenceess urinary incontinence or overflow urinary
incontinence (MUI, UUI, SUI, OUI), pelvic pain, bign and malignant disorders of the organs of

the male and female urogenital system.

The compounds according to the invention are funioee suitable for the treatment and/or
prophylaxis of kidney disorders, in particular atite and chronic renal insufficiency and acute and
chronic renal failure. In the context of the prdésaemention, the term renal insufficiency comprises

both acute and chronic manifestations thereof,elsag underlying or related kidney diseases such
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as renal hypoperfusion, intradialytic hypotensioohstructive uropathy, glomerulopathies,
glomerulonephritis, acute glomerulonephritis, glonhasclerosis, tubulointerstitial diseases,
nephropathic diseases such as primary and conbéiditzey disease, nephritis, immunological
kidney diseases such as kidney graft rejection iamidunocomplex-induced kidney diseases,
nephropathy induced by toxic substances, nephrgpattuced by contrast agents, diabetic and
non-diabetic nephropathy, pyelonephritis, renal tsys nephrosclerosis, hypertensive
nephrosclerosis and nephrotic syndrome, which eachlaracterized diagnostically for example by
abnormally reduced creatinine and/or water exanetanormally raised blood concentrations of
urea, nitrogen, potassium and/or creatinine, atexivity of renal enzymes such as, for example,
glutamyl synthetase, altered urine osmolarity oineirvolume, increased microalbuminuria,
macroalbuminuria, lesions on glomerulae and atesjotubular dilatation, hyperphosphataemia
and/or need for dialysis. The present inventioro admcompasses the use of the compounds
according to the invention for the treatment angtmphylaxis of sequelae of renal insufficiency,
for example pulmonary oedema, heart failure, uragranaemia, electrolyte disturbances (for

example hyperkalaemia, hyponatraemia) and distedsaim bone and carbohydrate metabolism.

Furthermore, the compounds according to the ingandire also suitable for the treatment and/or
prophylaxis of asthmatic disorders, pulmonary @&tenypertension (PAH) and other forms of
pulmonary hypertension (PH) including left-heartsadise, HIV, sickle cell anaemia,

thromboembolisms (CTEPH), sarcoidosis, COPD or pulany fibrosis-associated pulmonary
hypertension, chronic-obstructive pulmonary disg&@PD), acute respiratory distress syndrome
(ARDS), acute lung injury (ALI), alpha-l-antitrypsideficiency (AATD), pulmonary fibrosis,

pulmonary emphysema (for example pulmonary emphgserduced by cigarette smoke) and

cystic fibrosis (CF). In addition, the compoundsiened can be used as bronchodilators.

The compounds described in the present inventieraso active compounds for control of central
nervous system disorders characterized by distodsaof the NO/cGMP system. They are suitable
in particular for improving perception, concentoati learning or memory after cognitive
impairments like those occurring in particular issaciation with situations/diseases/syndromes
such as mild cognitive impairment, age-associatsining and memory impairments, age-
associated memory losses, vascular dementia, cexeioral trauma, stroke, dementia occurring
after strokes (post stroke dementia), post-traumatniocerebral trauma, general concentration
impairments, concentration impairments in childreiith learning and memory problems,
Alzheimer’s disease, Lewy body dementia, dementith wlegeneration of the frontal lobes
including Pick’s syndrome, Parkinson’s disease,gq@ssive nuclear palsy, dementia with
corticobasal degeneration, amyolateral sclerosisSJA Huntington's disease, demyelinisation,
multiple sclerosis, thalamic degeneration, Creldizacob dementia, HIV dementia, schizophrenia

with dementia or Korsakoff's psychosis. They asoauitable for the treatment and/or prophylaxis
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of central nervous system disorders such as spatsxiety, tension and depression, CNS-related
sexual dysfunctions and sleep disturbances, anddotrolling pathological disturbances of the

intake of food, stimulants and addictive substances

Furthermore, the compounds according to the ingandéire also suitable for regulating cerebral
blood flow and are thus effective agents for cdnttb migraine. They are also suitable for
prophylaxis and control of sequelae of cerebraariction (cerebral apoplexy) such as stroke,
cerebral ischaemia and craniocerebral trauma. Tmepounds according to the invention can

likewise be employed for controlling states of paid tinnitus.

In addition, the compounds according to the inmnthave antiinflammatory action and can
therefore be used as antiinflammatory agents fotratment and/or prophylaxis of sepsis (SIRS),
multiple organ failure (MODS, MOF), inflammatorysdirders of the kidney, chronic intestinal
inflammations (IBD, Crohn's disease, UC), panctisatiperitonitis, rheumatoid disorders,

inflammatory skin diseases and inflammatory eyeafss.

Furthermore, the compounds according to the ingantan also be used for the treatment and/or

prophylaxis of autoimmune diseases.

The compounds according to the invention are funioee suitable for the treatment and/or
prophylaxis of fibrotic disorders of the internabans such as, for example, the lung, the heart, th
kidney, the bone marrow and in particular the livard also dermatological fibroses and fibrotic
eye disorders. In the context of the present inwantthe term fibrotic disorders includes in
particular the following terms: hepatic fibrosisirricosis of the liver, pulmonary fibrosis,

endomyocardial fibrosis, nephropathy, glomerulomgigh interstitial renal fibrosis, fibrotic

damage resulting from diabetes, bone marrow fibrasid similar fibrotic disorders, scleroderma,
morphea, keloids, hypertrophic scarring (also fellg surgical procedures), naevi, diabetic
retinopathy, proliferative vitroretinopathy and atiders of the connective tissue (for example

sarcoidosis).

The compounds according to the invention are funiioee suitable for controlling postoperative

scarring, for example as a result of glaucoma djpes

The compounds according to the invention can atsoded cosmetically for ageing and keratinized

skin.

Moreover, the compounds according to the inventima suitable for the treatment and/or

prophylaxis of hepatitis, neoplasms, osteoporgsigicoma and gastroparesis.
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The present invention further provides for the othe compounds according to the invention for

the treatment and/or prophylaxis of disorders,drtipular the disorders mentioned above.

The present invention further provides for the othe compounds according to the invention for
the treatment and/or prophylaxis of heart failueggina pectoris, hypertension, pulmonary
hypertension, ischaemias, vascular disorders, rémaufficiency, thromboembolic disorders,

fibrotic disorders and arteriosclerosis.

The present invention further provides the compsuadcording to the invention for use in a
method for treatment and/or prophylaxis of heatufa, angina pectoris, hypertension, pulmonary
hypertension, ischaemias, vascular disorders, rémalfficiency, thromboembolic disorders,

fibrotic disorders and arteriosclerosis.

The present invention further provides for the okthe compounds according to the invention for
production of a medicament for the treatment angfophylaxis of disorders, especially of the

aforementioned disorders.

The present invention further provides for the okthe compounds according to the invention for
producing a medicament for the treatment and/oplpyiaxis of heart failure, angina pectoris,
hypertension, pulmonary hypertension, ischaemiaagscwar disorders, renal insufficiency,

thromboembolic disorders, fibrotic disorders angrwsclerosis.

The present invention further provides a methodlMertreatment and/or prophylaxis of disorders,
in particular the disorders mentioned above, usingeffective amount of at least one of the

compounds according to the invention.

The present invention further provides a methodthar treatment and/or prophylaxis of heart
failure, angina pectoris, hypertension, pulmonaypdntension, ischaemias, vascular disorders,
renal insufficiency, thromboembolic disorders, @itic disorders and arteriosclerosis using an

effective amount of at least one of the compoumdsming to the invention.

The compounds according to the invention can bel@mag alone or, if required, in combination
with other active compounds. The present inventiother provides medicaments comprising at
least one of the compounds according to the ingardaind one or more further active compounds,
especially for the treatment and/or prophylaxishef aforementioned disorders. Preferred examples

of suitable active compound combinations include:

e organic nitrates and NO donors, for example sodnitroprusside, nitroglycerin, isosorbide

mononitrate, isosorbide dinitrate, molsidomine -3, and inhaled NO;
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e compounds which inhibit the breakdown of cyclicagasine monophosphate (cGMP), for
example inhibitors of phosphodiesterases (PDE) and@or 5, in particular PDE 5 inhibitors

such as sildenafil, vardenafil and tadalafil;

e agents having antithrombotic activity, for exampled with preference from the group of

platelet aggregation inhibitors, of anticoagulaotsf profibrinolytic substances;

» active compounds lowering blood pressure, for etanand preferably from the group of
calcium antagonists, angiotensin All antagonistSEANhibitors, endothelin antagonists, renin
inhibitors, alpha-receptor blockers, beta-receptbtockers, mineralocorticoid receptor

antagonists, and of diuretics; and/or

e active compounds altering lipid metabolism, foamle and with preference from the group of
thyroid receptor agonists, cholesterol synthesksbitors such as, by way of example and
preferably, HMG-CoA reductase inhibitors or squalesynthesis inhibitors, of ACAT
inhibitors, CETP inhibitors, MTP inhibitors, PPARsha, PPAR-gamma and/or PPAR-delta
agonists, cholesterol absorption inhibitors, lipgsebitors, polymeric bile acid adsorbents, bile

acid reabsorption inhibitors and lipoprotein(a)aautnists.

Antithrombotic agents are preferably understoothémn compounds from the group of the platelet

aggregation inhibitors, the anticoagulants or ttediprinolytic substances.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a platelet aggtiegainhibitor, by way of example and with

preference aspirin, clopidogrel, ticlopidin or diglamole.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a thrombin inhilbjtby way of example and with preference

ximelagatran, dabigatran, melagatran, bivalirudiclexane.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a GPIIb/llla andagst such as, by way of example and with

preference, tirofiban or abciximab.

In a preferred embodiment of the invention, theemtive compounds are administered in
combination with a factor Xa inhibitor, preferrexbenples being rivaroxaban, DU-176b, apixaban,
otamixaban, fidexaban, razaxaban, fondaparinwapahinux, PMD-3112, YM-150, KFA-1982,
EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906,\0B03, SSR-126512 or SSR-
128428.
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In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with heparin or withlav molecular weight (LMW) heparin

derivative.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a vitamin K antagb, by way of example and with preference

coumarin.

Hypotensive agents are preferably understood tonnoeenpounds from the group of calcium
antagonists, angiotensin All antagonists, ACE iitbils, endothelin antagonists, renin inhibitors,
alpha-receptor blockers, beta-receptor blockersieralocorticoid receptor antagonists, and the

diuretics.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a calcium antaggnby way of example and with preference

nifedipine, amlodipine, verapamil or diltiazem.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with an alpha-1-recegditocker, by way of example and with

preference prazosin.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a beta-receptockér, by way of example and with preference
propranolol, atenolol, timolol, pindolol, alprenglo oxprenolol, penbutolol, bupranolol,
metipranolol, nadolol, mepindolol, carazalol, sotametoprolol, betaxolol, celiprolol, bisoprolol,

carteolol, esmolol, labetalol, carvedilol, adaptolandiolol, nebivolol, epanolol or bucindolol.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an angiotensin Afitagonist, by way of example and with

preference losartan, candesartan, valsartan, ssff@rsor embusartan.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an ACE inhibitday way of example and with preference

enalapril, captopril, lisinopril, ramipril, delajprfosinopril, quinopril, perindopril or trandopril

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with an endothelin gatast, by way of example and with preference

bosentan, darusentan, ambrisentan or sitaxsentan.
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In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a renin inhibitday way of example and with preference
aliskiren, SPP-600 or SPP-800.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a mineralocortitogceptor antagonist, by way of example and

with preference spironolactone or eplerenone.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a loop diuretiar, Example furosemide, torasemide, bumetanide
and piretanide, with potassium-sparing diuretics, éxample amiloride and triamterene, with
aldosterone antagonists, for example spironolagtpptassium canrenoate and eplerenone, and

also thiazide diuretics, for example hydrochloratiile, chlorthalidone, xipamide and indapamide.

Lipid metabolism modifiers are preferably understdo mean compounds from the group of the
CETP inhibitors, thyroid receptor agonists, chalesit synthesis inhibitors such as HMG-CoA
reductase inhibitors or squalene synthesis inhihitthe ACAT inhibitors, MTP inhibitors, PPAR-
alpha, PPAR-gamma and/or PPAR-delta agonists, steotd absorption inhibitors, polymeric bile
acid adsorbents, bile acid reabsorption inhibitdigase inhibitors and the lipoprotein (a)

antagonists.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a CETP inhibittly way of example and with preference
dalcetrapib, BAY 60-5521, anacetrapib or CETP vae¢CETi-1).

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a thyroid receptmonist, by way of example and with
preference D-thyroxin, 3,5,3'-triiodothyronin (T®GS 23425 or axitirome (CGS 26214).

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an HMG-CoA redgetanhibitor from the class of statins, by
way of example and with preference lovastatin, sistatin, pravastatin, fluvastatin, atorvastatin,

rosuvastatin or pitavastatin.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a squalene synghashibitor, by way of example and with
preference BMS-188494 or TAK-475.
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In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an ACAT inhibitdsy way of example and with preference

avasimibe, melinamide, pactimibe, eflucimibe or SV .

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an MTP inhibitdoy way of example and with preference
implitapide, BMS-201038, R-103757 or JTT-130.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a PPAR-gamma agjpbly way of example and with preference

pioglitazone or rosiglitazone.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a PPAR-delta aghrily way of example and with preference
GW 501516 or BAY 68-5042.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a cholesterol apgon inhibitor, by way of example and with

preference ezetimibe, tiqueside or pamaqueside.

In a preferred embodiment of the invention, the poomds according to the invention are

administered in combination with a lipase inhibjipreferred example being orlistat.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a polymeric bilddaadsorbent, by way of example and with

preference cholestyramine, colestipol, coleso@hglestaGel or colestimide.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a bile acid reapson inhibitor, by way of example and with
preference ASBT (= IBAT) inhibitors, for example B£7806, S-8921, AK-105, BARI-1741, SC-
435 or SC-635.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a lipoprotein(a)tagonist, by way of example and with

preference gemcabene calcium (CI-1027) or nicotigid.

The present invention further provides medicamemltgch comprise at least one compound
according to the invention, typically together withe or more inert, non-toxic, pharmaceutically

suitable auxiliaries, and for the use thereof fier aforementioned purposes.
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The compounds according to the invention may astesyically and/or locally. For this purpose,
they can be administered in a suitable mannegxXample by the oral, parenteral, pulmonal, nasal,
sublingual, lingual, buccal, rectal, dermal, tragrsclal, conjunctival or otic route, or as an implant

or stent.

The compounds according to the invention can berastared in administration forms suitable for

these administration routes.

Administration forms which function according teetprior art, release the compounds according to
the invention rapidly and/or in a modified manned acontain the compounds according to the
invention in crystalline and/or amorphized and/oissdlved form are suitable for oral

administration, such as e.g. tablets (non-coatezbated tablets, for example with enteric coatings
or coatings that dissolve in a delayed manner eriasoluble and control the release of the
compound according to the invention), tablets émdioblates, films/lyophilisates or capsules

which disintegrate rapidly in the oral cavity (fexample hard or soft gelatine capsules), sugar-

coated tablets, granules, pellets, powders, emmgsguspensions, aerosols or solutions.

Parenteral administration can bypass an absorpi@p (e.g. intravenously, intraarterially,
intracardially, intraspinally or intralumbally) oinclude an absorption (e.g. intramuscularly,
subcutaneously, intracutaneously, percutaneouslynwaperitoneally). Suitable administration
forms for parenteral administration include injeatiand infusion formulations in the form of

solutions, suspensions, emulsions, lyophilisatestarile powders.

For the other administration routes, suitable eXampre inhalable medicament forms (including
powder inhalers, nebulizers), nasal drops, solstmnsprays, tablets, films/oblates or capsules for
lingual, sublingual or buccal administration, sugiparies, ear or eye preparations, vaginal
capsules, aqueous suspensions (lotions, shakingunes), lipophilic suspensions, ointments,
creams, transdermal therapeutic systems (e.g. g@ichilk, pastes, foams, sprinkling powders,

implants or stents.
Preference is given to oral or parenteral admiaiistn, especially oral administration.

The compounds according to the invention can beverded to the administration forms
mentioned. This can be done in a manner known perbg mixing with inert, nontoxic,

pharmaceutically suitable excipients. These exoipie include carriers (for example
microcrystalline cellulose, lactose, mannitol), veoits (e.g. liquid polyethylene glycols),
emulsifiers and dispersing or wetting agents (forkameple sodium dodecylsulphate,
polyoxysorbitan oleate), binders (for example paolylpyrrolidone), synthetic and natural
polymers (for example albumin), stabilizers (e.gtiaidants, for example ascorbic acid), dyes

(e.g. inorganic pigments, for example iron oxidas)l flavour and/or odour correctants.
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In general, it has been found to be advantageouhéncase of parenteral administration to
administer amounts of about 0.001 to 1 mg/kg, padig about 0.01 to 0.5 mg/kg, of body weight
to achieve effective results. In the case of odmhiaistration, the dose is about 0.001 to 2 mg/kg,

preferably about 0.001 to 1 mg/kg, of body weight.

It may nevertheless be necessary where appropoiateviate from the stated amounts, specifically
as a function of the body weight, route of admnmaison, individual response to the active
compound, nature of the preparation and time a@rwal over which administration takes place.
For instance, in some cases, less than the afotemed minimum amount may be sufficient,
while in other cases the upper limit mentioned nigsexceeded. In the case of administration of

greater amounts, it may be advisable to divide thmseveral individual doses over the day.

The working examples which follow illustrate thevémtion. The invention is not limited to the

examples.

The percentages in the tests and examples whidbowfoblre, unless indicated otherwise,
percentages by weight; parts are parts by weighltie®t ratios, dilution ratios and concentration

figures for liquid/liquid solutions are each basedvolume.
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A. Examples

Abbreviations and acronyms:

aqg. aqueous solution

calc. calculated

brs broad singlet (in NMR)

DCI direct chemical ionization (in MS)

DMF dimethylformamide

DMSO dimethyl sulphoxide

eq. equivalent(s)

ESI electrospray ionization (in MS)

Et ethyl

h hour(s)

HPLC high-pressure, high-performance liquid chragedphy

HRMS high-resolution mass spectrometry

conc. concentrated

LC-MS liquid chromatography-coupled mass spectroynet

Me methyl

min minute(s)

MS mass spectrometry

NMR nuclear magnetic resonance spectrometry
PdCI2(dppf)CH2CI2 1,1-

bis(diphenylphosphino)ferrocenepalladium(ll)

dichloride/dichloromethane complex

Ph phenyl

RT room temperature

R retention time (in HPLC)
THF tetrahydrofuran

uv ultraviolet spectrometry

viv ratio by volume (of a solution)
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LC/MS and MS Methods:

Method 1 (LC-MS):

Instrument: Waters ACQUITY SQD UPLC System; coluivaters Acquity UPLC HSS T3 1.8 p
50 x 1 mm; mobile phase A: 1 | of water + 0.25 m98% strength formic acid, mobile phase B: 1
| of acetonitrile + 0.25 ml of 99% strength fornaicid; gradient: 0.0 min 90% A~ 1.2 min 5% A
— 2.0 min 5% A; oven: 50 °C; flow rate: 0.40 ml/mlnyY detection: 208 — 400 nm.

Method 2 (LC-MS):

Instrument: Waters ACQUITY SQD UPLC System; coluivaters Acquity UPLC HSS T3 1.8 p
30 x 2 mm; mobile phase A: 1 | of water + 0.25 h®8% strength formic acid, mobile phase B: 1
| of acetonitrile + 0.25 ml of 99% strength forngicid; gradient: 0.0 min 90% A~ 1.2 min 5% A
— 2.0 min 5% A; oven: 50°C; flow rate: 0.60 ml/mliy detection: 208 — 400 nm.

Method 3 (LC-MS):

Instrument: Micromass Quattro Premier with WateBLG Acquity; column: Thermo Hypersil
GOLD 1.9 u 50 x 1 mm; mobile phase A: 1 | of watdd.5 ml of 50% strength formic acid, mobile
phase B: 1 | of acetonitrile + 0.5 ml of 50% strmfprmic acid; gradient: 0.0 min 97% A> 0.5
min 97% A— 3.2 min 5% A— 4.0 min 5% A; oven: 50°C; flow rate: 0.3 ml/minyWetection:
210 nm.

Method 4 (LC-MS):

MS instrument type: Waters ZQ; HPLC instrument typgilent 1100 Series; UV DAD; column:
Thermo Hypersil GOLD 3 pu 20 mm x 4 mm; mobile ph@sel | of water + 0.5 ml of 50%
strength formic acid, mobile phase B: 1 | of acétde + 0.5 ml of 50% strength formic acid,;
gradient: 0.0 min 100% A— 3.0 min 10% A— 4.0 min 10% A oven: 55°C; flow rate 2 ml/min;
UV detection: 210 nm.

Method 5 (LC-MS):

Instrument: Micromass Quattro Premier with WateBLG Acquity; column: Thermo Hypersil
GOLD 1.9 u 50 x 1 mm; mobile phase A: 1 | of watdd.5 ml of 50% strength formic acid, mobile
phase B: 1 | of acetonitrile + 0.5 ml of 50% strgmfprmic acid; gradient: 0.0 min 90% A~ 0.1
min 90% A — 1.5 min 10% A— 2.2 min 10% A; oven: 50°C; flow rate: 0.33 mil/miaV

detection: 210 nm.
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Method 6 (MS):

Instrument: Thermo Fisher-Scientific DSQ; chemigahization; reactant gas NH source

temperature: 200°C; ionization energy 70eV.

Method 7 (LC-MS):

MS instrument: Waters (Micromass) Quattro Micro; LP instrument: Agilent 1100 series;
column: YMC-Triart C18 3 p 50 x 3 mm; mobile phasel | of water + 0.01 mol of ammonium
carbonate, mobile phase B: 1 | of acetonitriledggat: 0.0 min 100% A— 2.75 min 5% A— 4.5
min 5% A, oven: 40°C; flow rate: 1.25 ml/min; UVtdetion: 210 nm.

Method 8:

Instrument: Thermo DFS, Trace GC Ultra; column: tBlesRTX-35, 15 m x 200 um x 0.33 um;
constant flow rate with helium: 1.20 ml/min; ovedQ°C; inlet: 220°C; gradient: 60°C, 30°C/min
— 300°C (maintained for 3.33 min).

Method 9:

Instrument: Waters ACQUITY SQD UPLC System; columfaters Acquity UPLC HSS T3 1.8 u
50 x 1 mm; mobile phase A: 1 | of water + 0.25 B8% strength formic acid, mobile phase B: 1
| of acetonitrile + 0.25 ml of 99% strength forngicid; gradient: 0.0 min 95% A~ 6.0 min 5% A
— 7.5 min 5% A; oven: 50°C; flow rate: 0.35 ml/mlnyY detection: 210 — 400 nm.

Method 10:

Instrument: Micromass GCT, GC6890; column: RestdkR5, 15 m x 200 pm x 0.33
pum; constant helium flow rate: 0.88 ml/min; ovel®°C; inlet: 250°C; gradient: 70°C,
30°C/min - 310°C (maintained for 3 min).
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Starting materials and intermediates:

Example 1A

Methyl 3,3-dicyano-2,2-dimethylpropanoate

N N
NN Z

H.C

’ O\CH
H.C 3

3
o

In THF (91 ml), 3 g (45.411 mmol) of malononitrikere added slowly to 1.816 g (45.411 mmol)
of sodium hydride (60% in mineral oil). Subsequgn®.876 ml (45.411 mmol) of methyl 2-
bromo-2-methylpropanoate were added and the reantigture was stirred at room temperature
overnight. Thereafter, another 5.876 ml (45.411 b methyl 2-bromo-2-methylpropanoate
were added and the reaction mixture was heatedt€G Svernight. Then yet another 1.762 ml
(13.623 mmol) of methyl 2-bromo-2-methylpropanoa&re added and the reaction mixture was
heated to 50°C for a further 4 h. Saturated aqueodaim bicarbonate solution was then added,
and the mixture was extracted three times with ledlogtate. The combined organic phases were
washed with saturated aqueous sodium chlorideisoludried over sodium sulphate, filtered and
concentrated to dryness. This gave 8.9 g of cruddyat, which was purified by chromatography

on silica gel (cyclohexane/ethyl acetate 4:1).
Yield: 6.47 g (85% of theory)
'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.40 (s, 6H), 3.74 (s, 3H), 5.27 (s, 1H).

Example 2A

1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-3-baximidamide hydrochloride

F
N
T
N
P
NH, xHCI

HN

The synthesis of this compound is described in VBO®¥6451, example 6A.
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Example 3A

Ethyl {2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyain-3-yl]-4-hydroxypyrimidin-5-yl}acetate

F
N\ N\
N
| Ay,

N

SR

—= CH3
HO o—/

O

7.519 g (327 mmol) of sodium were added to ethé®0 ml) and reacted completely under argon.
50.00 g (163.53 mmol) of Example 2A and, after :1,n40.45 g (188.01 mmol) of diethyl 2-
formylbutanedioate (synthesis described in WO 208834, page 43) were then added. The
mixture was then heated at reflux for 12 h. Aftepoling, water and then 1N hydrochloric acid
were added to the reaction mixture. The precipitihée formed was filtered off with suction and
washed successively with water/ethanol (1:1, 200 ethanol (100 ml) and finally with diethyl
ether. After drying under high vacuum, 58.0 g oé tiitle compound were obtained (83% of
theory).

LC-MS (Method 1): R= 1.00 min; MS (ESIpos): m/z = 408 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.19 (t, 3H), 3.48 (s, 2H), 4.09 (q, 218)87 (s, 2H),
7.15 (t, 1H), 7.24 (t, 1H), 7.34-7.39 (m, 2H),& 4ld, 1H), 8.10 (s br, 1H), 8.71 (dd, 1H), 8.74 (d
1H), 12.83 (s br, 1H).

Example 4A

Ethyl {4-chloro-2-[1-(2-fluorobenzyl)-1H-pyrazolo[8-b]pyridin-3-yl]pyrimidin-5-yl}acetate
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F
N\ N\
N
P
N
N\
— CH3

55.00 g (135 mmol) of Example 3A were initially eped in sulpholane (220 ml), and 41.40 g (270
mmol) of phosphoryl chloride were added. The migturas then heated at 120°C for 1 h. After
cooling, the mixture was added to warm water (1800and then neutralized with solid sodium
bicarbonate. The precipitate that formed was #iteoff with suction and washed with water. The
product was purified further by chromatography dita gel (mobile phase: cyclohexane/ethyl
acetate 3:2). After drying under high vacuum, 43 ®¥ the title compound were obtained (73% of
theory).

LC-MS (Method 1): R= 1.20 min; MS (ESIpos): m/z = 426 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.21 (t, 3H), 3.96 (s, 2H), 4.15 (q, 219)90 (s, 2H),
7.16 (t, 1H), 7.22-7.27 (m, 2H), 7.36-7.39 (m, 1AWX9 (dd, 1H), 8.71 (dd, 1H), 8.84 (dd, 1H),
8.96 (s, 1H).

Example 5A

Ethyl {4-azido-2-[1-(2-fluorobenzyl)-1H-pyrazolo[®;b]pyridin-3-yl]pyrimidin-5-yl}acetate
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F
N\ N\
N
| PW
N
SR
— CH,
N
N o)

10.00 g (23.482 mmol) of Example 4A were initiatharged in DMF (200 ml), and 2.290 g
(35.223 mmol) of sodium azide were added. The mixtmas then heated at 60°C for 1 h. After
cooling, the reaction mixture was added to water extracted three times with ethyl acetate. The
organic phases were combined and washed once atithated aqueous sodium chloride solution,
then dried over sodium sulphate, filtered and cotreéed. The residue was used for the next step

without further purification.
LC-MS (Method 1): R= 1.16 min; MS (ESIpos): m/z = 433 (M+H)

Example 6A

Ethyl {4-amino-2-[1-(2-fluorobenzyl)-1H-pyrazolofb]pyridin-3-yl]pyrimidin-5-yl}acetate

F
N
N \
N
I/ p
N
SR
— CH,
H.N o—/

10.15 g (23.482 mmol) of crude product from Exanfpdein DMF (400 ml) were hydrogenated

with palladium on carbon (10%) at standard hydrogesssure overnight. The reaction mixture
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was then filtered through Celite and concentraldae residue was used for the next step without

further purification.
LC-MS (Method 1): R= 0.83 min; MS (ESIpos): m/z = 407 (M+H)

Example 7A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-31y5, 7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-

one

9.46 g (23.276 mmol) of Example 6A were initiallyazged in THF (400 ml), and 2.612 g (23.726
mmol) of potassium tert-butoxide were added. Thetuné was stirred at RT for 1 h, water was
then added, the mixture was adjusted to pH=5 wdttia acid and then stirred at RT for 10 min.
The mixture was then extracted three times witlyledlcetate and the combined organic phases
were washed with saturated aqueous sodium chisotlgion. The organic phase was then dried
over sodium sulphate, filtered and concentratedryoess. The residue was suspended in methanol
and filtered off with suction. The filter cake wamshed repeatedly with methanol and then dried

under high vacuum. This gave 6.61 g of the titlmpound as a solid (78% of theory).
LC-MS (Method 1): R= 0.82 min; MS (ESIpos): m/z = 361 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 3.68 (s, 2H), 5.85 (s, 2H), 7.14-7.18 (th), 7.21-7.27
(m, 2H), 7.34-7.38 (m, 1H), 7.42 (dd, 1H), 8.491(s), 8.67 (dd, 1H), 8.88 (dd, 1H), 11.58 (s, 1H).

Example 8A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-35H-pyrrolo[2,3-d]pyrimidine-5,6(7H)-

dione
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2.00 g (5.550 mmol) of Example 7A were initiallyacged in dioxane (200 ml), 3.079 g (27.751

mmol) of selenium dioxide were added and the mitwas then heated at reflux for 2 h. After

cooling, the mixture was filtered and the filtratas concentrated and purified by chromatography
on silica gel (mobile phase: cyclohexane/ethylateet:1). This gave 890 mg of the title compound
(42 % of theory).

LC-MS (Method 1): R= 0.93 min; MS (ESIpos): m/z = 375 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.91 (s, 2H), 7.17 (ddd, 1H), 7.21-7.26 (H), 7.27-
7.31 (ddd, 1H), 7.35-7.41 (m, 1H), 7.51 (dd, 118)72 (dd, 1H), 8.87 (s, 1H), 8.89 (dd, 1H), 12.21
(s, 1H).
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Example 9A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3y5-hydroxy-5-(trifluoromethyl)-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one

405 mg (2.671 mmol) of caesium fluoride were dueder high vacuum for 1 h, and a solution of
1.00 g (2.671 mmol) of Example 8A in 20 ml of DMFasvthen added under argon. 3.945 ml
(26.714 mmol) of (trifluoromethyl)trimethylsilaneene then added dropwise, and then the mixture
was stirred at RT overnight. The reaction mixtu@svthen filtered through Celite, the filter cake
was washed with DMF and the filtrate was conceattafhe residue obtained was dissolved in
acetonitrile (30 ml), 2 ml of water were added #mel mixture was stirred for 30 min. The mixture
was then concentrated to dryness, and the residas purified by preparative HPLC
(acetonitrile:water (+0.05% formic acid) gradienthis gave 290 mg of the title compound (24%

of theory).
LC-MS (Method 1): R= 0.96 min; MS (ESIpos): m/z = 445 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.88 (s, 2H), 7.16 (t, 1H), 7.22-7.29 @H]), 7.35-7.41
(m, 1H), 7.47 (dd, 1H), 8.16 (s, 1H), 8.71 (dd)18176 (s, 1H), 8.87 (dd, 1H), 12.28 (s, 1H).

Example 10A

5-Chloro-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-5-(trifluoromethyl)-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one
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232 mg (0.522 mmol) of Example 9A in dichlorometbd®4 ml) were cooled to 0°C, and 436 pl
(3.133 mmol) of triethylamine were then added. u19@.611 mmol) of thionyl chloride were then
added dropwise, and the mixture was stirred at GC15 min. The reaction mixture was
subsequently diluted with dichloromethane and ekt three times with water. The phases were
separated and the organic phase was dried wittusodulphate, filtered and concentrated to
dryness. The residue obtained was purified by petpa HPLC (acetonitrile:water (+ 0.05%
formic acid) gradient). This gave 120 mg of theetdompound (50% of theory).

LC-MS (Method 2): R= 1.20 min; MS (ESIpos): m/z = 463Cl), 465 ¢'Cl) (M+H)"

IH NMR (400 MHz, DMSO-¢): & [ppm] = 5.89 (s, 2H), 7.17 (t, 1H), 7.22-7.30 @h{), 7.36-7.40
(m, 1H), 7.50 (dd, 1H), 8.72 (dd, 1H), 8.86 (dH)18.98 (s, 1H), 13.00 (s, 1H).

Example 11A

1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-3-taximidohydrazide
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20.000 g (65.414 mmol) of the compound from Exand#fewere dissolved in 320 ml of ethanol,
and 26.477 g (261.656 mmol) of triethylamine an@3.g (65.414 mmol) of hydrazine hydrate
(80% strength solution in water) were added at 0@ mixture was stirred at RT overnight and
then concentrated on a rotary evaporator. This @&v84 g (100% of theory, purity 69%) of the

titte compound which was reacted further withoutHar purification.
LC-MS (Method 5): R= 0.64 min; MS (ESIpos): m/z = 285 (M+H)

Example 12A

1,2-Diethyl 3-methyl 2-methyl-1-oxopropane-1,2,®drboxylate

O O
(@) CH
H3C/\O ~ '3
e) CH,; o
@]
H.c~

624 mg (5.564 mmol) of potassium tert-butoxide weigally charged in toluene (40 ml), and
0.932 mg (4.945 mmol) of diethyl 2-methyl-3-oxomadioate were added. 3.073 ml (32.457
mmol) of methyl bromoacetate and 122 mg (0.465 mmibl8-crown-6 were then added, and the
mixture was heated at reflux for 4 h. The reactiorture was then cooled to 5°C and added to
diethyl ether and 7% strength hydrochloric acide Pihases were separated and the organic phase
was extracted once more with 7% strength hydroghiacid and twice with water. The organic
phase was then dried over sodium sulphate, filtareticoncentrated. The residue was dried under
high vacuum overnight and then used without furterification. This gave 1.45 g of the title

compound which were reacted further without furtherification.
LC-MS (Method 2): R= 0.96 min; MS (ESIpos): m/z = 275 (M+H)

Example 13A

1-Ethyl  4-methyl  2-{3-[1-(2-fluorobenzyl)-1H-pyralag3,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-

triazin-6-yl}-2-methylbutanedioate
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F
N
T
N
P
N
\ O
HO
H,C
(@)
/O
H.C
(@)

1.45 g (about 4.950 mmol) of Example 12A were atliyi charged in ethanol (20 ml), a suspension
of 1.37 g (about 3.300 mmol) of Example 11A in 2Dahethanol was added dropwise and the
mixture was then heated at reflux overnight. Afteoling, a precipitate was filtered off and
washed with ethanol. The filtrate was concentrated diethyl ether was added to the residue.
Once more, a precipitate was filtered off and titeafte was concentrated and then purified by
preparative HPLC (methanol:water gradient). Thiseg297 mg of the title compound (18% of
theory).

LC-MS (Method 1): R= 1.00 min; MS (ESIpos): m/z = 495 (M+H)

Example 14A

5-Chloro-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-5-(pentafluoroethyl)-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one
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F
N\ N\
Pwi

337 mg (0.682 mmol) of Example 3 were reacted aymalsly to Example 10A. This gave 236 mg
of the title compound (67% of theory).

LC-MS (Method 2): R= 1.27 min; MS (ESlIpos): m/z = 513¢l), 515 ¢'Cl) (M+H)"

'H NMR (400 MHz, DMSO-g): & [ppm] = 5.89 (s, 2H), 7.17 (t, 1H), 7.22-7.32 @h)), 7.36-7.41
(m, 1H), 7.50 (dd, 1H), 8.72 (dd, 1H), 8.86 (dd)18197 (s, 1H), 13.00 (s, 1H).

Example 15A

2,6-Dichloro-5-fluoronicotinamide

Cl Cl

N
X
= NH

O

A suspension of 25 g (130.90 mmol) of 2,6-dichl&ritioro-3-cyanopyridine in conc. sulphuric

acid (125 ml) was stirred at 60-65°C for 1 h. Aftaoling to RT, the contents of the flask were
poured onto ice-water and extracted three times wihyl acetate (100 ml each time). The
combined organic phases were washed with water fip@Gnd then with saturated aqueous
sodium bicarbonate solution (100 ml), dried andcemtrated on a rotary evaporator. The material

obtained was dried under high vacuum.
Yield: 24.5 g (90% of theory)

'H NMR (400 MHz, DMSO-g): & = 7.95 (br s, 1H), 8.11 (br s, 1H), 8.24 (d, 1H).
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Example 16A

2-Chloro-5-fluoronicotinamide

N Cl

N
= NH
O]

At RT, 44 g (210.58 mmol) of 2,6-dichloro-5-fluoiiontinamide were added to a suspension of
21.9 g (335.35 mmol) of zinc in methanol (207 mlgetic acid (18.5 ml) was then added, and the
mixture was heated with stirring at reflux for 24The contents of the flask were then decanted
from the zinc, and ethyl acetate (414 ml) and s&tak aqueous sodium bicarbonate solution
(414 ml) were added, followed by intense extracstiering. Subsequently the reaction mixture
was filtered with suction through kieselguhr and fhter product was washed three times with
ethyl acetate (517 ml each time). The organic phase separated off and the aqueous phase was
washed with ethyl acetate (258 ml). The combineggic phases were washed once with saturated
aqueous sodium bicarbonate solution (414 ml), daed concentrated under reduced pressure.
Dichloromethane (388 ml) was added to the crydtals obtained, and extraction was effected by
stirring for 20 min. The mixture was once moresefitd off with suction, washed with diethyl ether

and sucked dry.
Yield: 20.2 g (53% of theory)
'H NMR (400 MHz, DMSO-¢): 5 = 7.87 (br s, 1H), 7.99 (dd, 1H), 8.10 (br s, 1852 (d, 1H).

Example 17A

2-Chloro-5-fluoronicotinonitrile
N Cl
AN
F Z N
NN
81.2 ml (582.25 mmol) of triethylamine were addedtsuspension of 46.2 g (264.66 mmol) of 2-
chloro-5-fluoronicotinamide in dichloromethane (788), and the mixture was cooled to 0°C.
Then, with stirring, 41.12 ml (291.13 mmol) of miéroacetic anhydride were added slowly
dropwise, and the mixture was stirred at 0°C fd& .. The reaction solution was subsequently
washed twice with saturated aqueous sodium bicatbosolution (391 ml each time), dried and

concentrated under reduced pressure.
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Yield: 42.1 g (90% of theory)
'H NMR (400 MHz, DMSO-¢): & = 8.66 (dd, 1H), 8.82 (d, 1H).

Example 18A

5-Fluoro-1H-pyrazolo[3,4-b]pyridine-3-amine

H
N
Db
N
P/
F
NH

2

A suspension of 38.5 g (245.93 mmol) of 2-chlorfiefdronicotinonitrile was initially charged in

1,2-ethanediol (380 ml), and hydrazine hydrate @19l) was then added. With stirring, the
mixture was heated at reflux for 4 h. The produscipitated on cooling. Water (380 ml) was
added to the crystals, and the mixture was sulgeitteextractive stirring at RT for 10 min. The
suspension was then filtered with suction oveiitadnd the filter product was washed with water
(200 ml) and with -10°C cold THF (200 ml). Dryinghder high vacuum over phosphorus

pentoxide.
Yield: 22.8 g (61 % of theory)
'H NMR (400 MHz, DMSO-¢): 8 = 5.54 (s, 2H), 7.96 (dd, 1H), 8.38 (m, 1H), 12:071H).

Example 19A

5-Fluoro-3-iodo-1H-pyrazolo[3,4-b]pyridine

N N
\

A
P Wi
I

10 g (65.75 mmol) of 5-fluoro-1H-pyrazolo[3,4-bliine-3-amine were initially charged in THF
(329 ml), and the mixture was cooled to 0°C. 16165131.46 mmol) of boron trifluoride diethyl
ether complex were then added slowly. The reactiixture was cooled further to -10°C. A
solution of 10.01 g (85.45 mmol) of isopentyl rigrin THF (24.39 ml) was then added slowly, and
the mixture was stirred for a further 30 min. Thixtore was diluted with cold diethyl ether (329
ml) and the resulting solid was filtered off. Thazbnium salt thus prepared was added a little at a
time to a solution at 0°C of 12.81 g (85.45 mmdlsodium iodide in acetone (329 ml), and the
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mixture was stirred at RT for 30 min. The reactioixture was poured into ice-water (1.8 1) and
extracted twice with ethyl acetate (487 ml eachejinThe collected organic phases were washed
with saturated aqueous sodium chloride solutiord (84), dried, filtered and concentrated. This
gave 12.1 g (86% purity, 60% of theory) of theetilompound as a solid. The crude product was

converted without further purification.
LC-MS (Method 4): R=1.68 min

MS (ESIpos): m/z = 264 (M+H)+
Example 20A

5-Fluoro-1-(2-fluorobenzyl)-3-iodo-1H-pyrazolo[3Bpyridine

F
AN
P,

12.1 g (about 39.65 mmol) of the compound from Ex@ni9A were initially charged in DMF
(217 ml), and 8.25 g (43.62 mmol) of 2-fluorobenbybmide and 14.21 g (43.62 mmol) of
caesium carbonate were then added. The mixturestimed at RT for two hours. The reaction
mixture was then poured onto water (1.17 |) andaexed twice with ethyl acetate (502 ml). The
collected organic phases were washed with satuadadous sodium chloride solution (335 ml),
dried, filtered and concentrated. The residue wasroatographed on silica gel (mobile phase:
petroleum ether/ethyl acetate 97:3) and the profiactions were concentrated. This gave 9.0 g
(61 % of theory) of the title compound as a solile solid was taken up in ethyl acetate and
washed with 10% strength aqueous sodium thiosutpdaiution and then with saturated aqueous

sodium chloride solution, dried and concentrated.
LC-MS (Method 4): R=2.57 min
MS (ESlpos): m/z = 372 (M+H)

'H NMR (400 MHz, DMSO-g): & = 5.73 (s, 2H), 7.13 - 7.26 (m, 3H), 7.33 - 7.41, (H), 7.94
(dd, 1H), 8.69 - 8.73 (m, 1H).
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Example 21A

Ethyl 5-fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4#yridine-3-carboxylate

F
N
A N
N
I//
F
O

° \\CH3

13.487 g (51.228 mmol) of ethyl 5-amino-1-(2-flubemzyl)-1H-pyrazole-3-carboxylate
(preparation described for example 20A in WO 0068%5were initially charged in 300 ml of
dioxane, and 6 g (51.228 mmol) of 3-(dimethylamiB@ejuoroacrylaldehyde (preparation
described inJustus Liebigs Annalen der Cheri@0; 99 — 107) were added at RT. Subsequently,
4.736 ml (61.473 mmol) of trifluoroacetic acid weadded and the mixture was heated at reflux
while stirring for 3 days. After cooling, the mixauwas concentrated under reduced pressure, and
water and ethyl acetate were added to the resitheephases were separated and the organic phase
was washed twice with water. The combined aquetiasgs were subsequently extracted twice
with ethyl acetate. The combined organic phase® weied over sodium sulphate, filtered and
concentrated under reduced pressure. The resid@e gj2was subsequently purified by
chromatography on silica gel (mobile phase: digwethane). This gave 5.67 g (35 % of theory)

of the title compound.
LC-MS (Method 4): R=1.17 min
MS (ESlpos): m/z = 318 (M+H)

'H NMR (400 MHz, DMSO-g): & = 1.37 (t, 3H), 4.40 (g, 2H), 5.86 (s, 2H), 71627 (m, 3H),
7.36 - 7.41 (m, 1H), 8.25 (d, 1H), 8.78 (s br., 1H)

Example 22A

5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyiiee-3-carboxamide
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T
N
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F
NH

1.00 g (3.152 mmol) of Example 21A was stirred i rhl of a 7N solution of ammonia in
methanol at RT for three days. This was followedcbycentration under reduced pressure. This

gave 908 mg (99 % of theory) of the title compound.
LC-MS (Method 4): R= 0.85 min
MS (ESlpos): m/z = 289 (M+H)

'H NMR (400 MHz, DMSO-g): & = 5.87 (s, 2H), 7.12 - 7.26 (m, 3H), 7.34 - 7.490 (H), 7.60 (s
br., 1H), 7.87 (s br., 1H), 8.28 (dd, 1H), 8.72,(tH).

Example 23A

5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyiiak-3-carbonitrile

F
N
NN
I//N
F
\
N

Variant A;

A suspension of 16.03 g (43.19 mmol) of 5-fluor¢2ifluorobenzyl)-3-iodo-1H-pyrazolo[3,4-
b]pyridine (Example 20A) and 4.25 g (47.51 mmol)cofpper cyanide was initially charged in
DMSO (120 ml) and stirred at 150°C for 2 h. Afteinting, the contents of the flask were cooled to
about 40°C and poured onto a solution of conc. agsieammonia (90 ml) and water (500 ml),
ethyl acetate (200 ml) was added and extractioneffasted briefly by stirring. The aqueous phase
was removed and extracted two more times with edbgtate (200 ml each time). The combined

organic phases were washed twice with 10% aqueszliara chloride solution (100 ml each time),
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dried and concentrated under reduced pressurecrTige product was converted without further

purification.
Yield: 11.1 g (91 % of theory)
Variant B:

900 mg (3.122 mmol) of the compound obtained inngxa 22A were dissolved in THF (14 ml),
and 0.646 ml (7.993 mmol) of pyridine was addeder€hfter, 1.129 ml (7.993 mmol) of
trifluoroacetic anhydride were slowly added dropwisnd then the mixture was stirred at RT
overnight. Thereafter, the reaction mixture wasrpdwnto water and extracted three times with
ethyl acetate. The combined organic phases weraoctatl with saturated aqueous sodium
hydrogencarbonate solution and 1N hydrochloric ,aaittl then washed with saturated aqueous
sodium chloride solution. The organic phase waddrbover sodium sulphate, filtered and

concentrated. This gave 850 mg (99 % of theoryheftitle compound.
LC-MS (Method 4): R=1.06 min
MS (ESlpos): m/z = 271 (M+H)

'H NMR (400 MHz, DMSO-¢): & = 5.87 (s, 2H), 7.17 - 7.42 (m, 4H), 8.52 (dd, 1BlB7 (dd,
1H).

Example 24A

5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyiige-3-carboximidamide acetate

HN
x CH,COOH

11.1 g (41.07 mmol) of 5-fluoro-1-(2-fluorobenzyiHd-pyrazolo[3,4-b]pyridine-3-carbonitrile

(Example 23A) were added to 2.22 g (41.07 mmolsadium methoxide in methanol (270 ml),
and the mixture was stirred at RT for 2 h. 2.6419.29 mmol) of ammonium chloride and acetic
acid (9.17 ml) were then added, and the mixture thvaated at reflux overnight. It was then

concentrated to dryness and the residue was tgkém water (100 ml) and ethyl acetate (100 ml)
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and adjusted to a pH of 10 using 2N aqueous sotiygroxide solution. The mixture was stirred
vigorously at RT for about 1 h. The resulting susgen was filtered with suction and washed
through with ethyl acetate (100 ml), with water @@l) and once more with ethyl acetate (100

ml). The residue was dried under high vacuum obesphorus pentoxide.
Yield: 9.6 g (78 % of theory)
MS (ESlpos): m/z = 288 (M+H)

'H NMR (400 MHz, DMSO-¢): & = 1.85 (s, 3H), 5.80 (s, 2H), 7.14 - 7.25 (m, 3HB6 (M, 1H),
8.42 (dd, 1H), 8.72 (dd, 1H).

Example 25A

5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyiiae-3-carboximidohydrazide

23.000 g (66.22 mmol) of Example 24A were dissolwved822 ml of ethanol, and 26.804 g (264.88
mmol) of triethylamine and 6.027 g (66.22 mmol)hgtrazine hydrate (55% strength solution in
water) were added at 0°C. The mixture was stirtedTaovernight and then added to 1.715 | of a
10% strength aqueous sodium chloride solution axtdaeted twice with ethyl acetate. The
combined organic phases were washed with 10% strexygieous sodium chloride solution, dried
over sodium sulphate and concentrated on a rotagagator. The residue was purified on silica
gel (mobile phase: dichloromethane/methanol 956)s gave 15.000 g (75 % of theory) of the

title compound.
LC-MS (Method 1): R= 0.58 min; MS (ESIpos): m/z = 303 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 5.38 (s, 2H), 5.54 (s, 2H), 5.72 (s, 2A)10-7.15 (m,
2H), 7.20-7.25 (m, 1H), 7.32-7.38 (m, 1H), 8.21,(&H), 8.64 (dd, 1H).
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Example 26A

Diethyl 2-(cyclopropylmethyl)-2-methyl-3-oxobutanedte

@) @)
O CH
H3C/\O ~ '3
H,C o)

Analogously to Example 12A, 9.444 ml (97.370 mnadl{bromomethyl)cyclopropane were added
to 2.796 ml (14.836 mmol) of diethyl 2-methyl-3-dxaanedioate. This gave 3.62 g of the title

compound which was reacted further without furgmerification.
MS (Method 6): MS m/z = 257 (M+H)

Example 27A

Ethyl 3-cyclopropyl-2-{3-[5-fluoro-1-(2-fluorobenzy1H-pyrazolo[3,4-b]pyridin-3-yl]-5-
hydroxy-1,2,4-triazin-6-yl}-2-methylpropanoate

F
N
T,
N
P,
F
N
N/ \
N
—
HO o
H.C

1.272 g (about 4.962 mmol) of Example 26A werdaltiit charged in 10 ml of ethanol and heated
to reflux. A suspension of 1.00 g (3.308 mmol) ofaBple 25A in 40 ml of ethanol was then
added dropwise. The mixture was heated overnighirther 2.24 g of Example 26A were added
and the mixture was heated at reflux for a furthight. After cooling, a solid was filtered off with

suction and washed with a little ethanol, and theafe was concentrated. The residue was purified
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by preparative HPLC (acetonitrile:water gradiefit)is gave 270 mg (16 % of theory) of the title

compound.

'H NMR (400 MHz, DMSO-g): & [ppm] = -0.15 - -0.09 (m, 1H), -0.01-0.02 (m, 1$tiperposed
by TMS signal), 0.27-0.34 (m, 1H), 0.36-0.42 (m,)1B.56-0.62 (m, 1H), 1.10 (t, 3H), 1.50 (s,

5 3H), 1.85 (dd, 1H), 1.95 (dd, 1H), 3.99-4.09 (m,)2bL90 (s, 2H), 7.16 (dt, 1H), 7.22-7.32 (m,
2H), 7.36-7.41 (m, 1H), 8.42 (dd, 1H), 8.82 (dd,1H.55 (br s, 1H).

Example 28A

Diethyl 2-[(benzyloxy)methyl]-2-methyl-3-oxobutariedte

O O
o CH
H3C/\O ~_ '3
H,C o)
O S

10 13.495 ml (97.370 mmol) of benzyl chloromethyl ethere added to 2.796 ml (14.836 mmol) of
diethyl 2-methyl-3-oxobutanedioate analogouslyh procedure of Example 12A. This gave, after
filtration, 2.15 g of the title compound which wereacted in the next steps without further

purification.
MS (Method 6): MS m/z = 323 (M+H)

15 Example 29A

Ethyl 3-(benzyloxy)-2-{3-[5-fluoro-1-(2-fluorobeniy1H-pyrazolo[3,4-b]pyridin-3-yl]-5-
hydroxy-1,2,4-triazin-6-yl}-2-methylpropanoate
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N
—
HO O
H,C
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o \

1.600 g (4.962 mmol) of the crude compound fromripie 28A were reacted analogously to the
procedure of Example 27A. The residue was purifigdpreparative HPLC (acetonitrile:water

gradient). This gave 450 mg (24 % of theory) oftitie compound.
LC-MS (Method 1): R= 1.23 min; MS (ESIpos): m/z = 561 (M+H)
Example 30A

Diethyl 2-ethyl-2-methyl-3-oxobutanedioate

O O
O CH
H3C/\O N~
H,C o)
H,C

7.788 ml (97.370 mmol) of iodoethane were adde2i 786 ml (14.836 mmol) of diethyl 2-methyl-
3-oxobutanedioate analogously to the procedurexaintple 12A. This gave 3.40 g of the title

compound which was reacted in the next steps withwther purification.

Example 31A

Ethyl 2-{3-[5-fluoro-1-(2-fluorobenzyl)-1H-pyrazo|8,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-triazin-
6-yl}-2-methylbutanoate
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—
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H.C
o}
CH3\\
CH

1.143 g (4.962 mmol) of Example 30A were conveitednalogy to Example 27A. The residue
was purified by preparative HPLC (acetonitrile:wafel1% trifluoroacetic acid) gradient). This

gave 334 mg (21 % of theory) of the title compound.
LC-MS (Method 1): R= 1.16 min; MS (ESIpos): m/z = 469 (M+H)

Example 32A

5-Fluoro-3-iodo-1-(4-methoxybenzyl)-1H-pyrazolo[pyridine

O
\
CH3
N
T
N
//

10.00 g (38.021 mmol) of Example 19A were reactedl@yously to the procedure of Example
20A with 4-methoxybenzyl chloride. Chromatographyn csilica gel (mobile phase:
cyclohexane/ethyl acetate mixture) gave 8.94 g (61%eory) of the title compound.

LC-MS (Method 2): R=1.25 min

MS (ESlpos): m/z = 384 (M+H)
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Example 33A

5-Fluoro-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-b]pdine-3-carbonitrile

O
N\
CH,
N
N \
P Wi
F
\
N

8.94 g (23.332 mmol) of Example 32A were reactesl@agously to the procedure of Example 23A,

variant A. The crude product obtained was reacti#towt further purification.
Yield: 6.52 g (99 % of theory)

LC-MS (Method 1): R=1.11 min

MS (ESlpos): m/z = 283 (M+H)

Example 34A

5-Fluoro-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-b]pdine-3-carboximidamide acetate

o)
\
CH,
N
N \
N
| A,
F
NH
HN 2
x CH,COOH

6.52 g (23.098 mmol) of Example 33A were reacteml@ously to the procedure of Example 24A.
Yield: 6.16 g (74 % of theory)

LC-MS (Method 2): R= 0.55 min
MS (ESlpos): m/z = 300 (M+H)
Example 35A

5-Fluoro-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-b]pdine-3-carboximidohydrazide
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CH

6.16 g (17.141 mmol) of Example 34 A were reactedl@ously to the procedure of Example
25A. Purification on silica gel was dispensed wilhis gave 4.90 g (90 % of theory) of the title

compound which was reacted without further purtfaa
LC-MS (Method 2): R= 0.57 min; MS (ESIpos): m/z = 315 (M+H)

Example 36A

Methyl 2-{3-[5-fluoro-1-(4-methoxybenzyl)-1H-pyralka}3,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-

triazin-6-yl}-2-methylpropanoate

0
\
CH,
N
B
N
PP/
F
74 N
N \
N
—
HO O
H.C
CH3 O\CHs

4.89 g (15.557 mmol) of the crude compound fromripie@ 35A were reacted analogously to the
procedure of Example 27A with 4.391 g (23.336 mmaol) dimethyl 2,2-dimethyl-3-
oxobutanedioate (described in J. Am. Chem. Soc(1¥24 3680-3691; 2002). After complete
conversion, a solid was filtered off, washed withamol and then dried under high vacuum. This

gave 6.04 g (85 % of theory) of the title compound.

LC-MS (Method 2): R= 1.05 min; MS (ESIpos): m/z = 453 (M+H)
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Example 37A

Methyl 1-[ethoxy(oxo)acetyl]cyclopentanecarboxylate

H3C\O 0 o
OvCH3
o)

At -78°C, 10.00 g (78.020 mmol) of methyl cyclopmmtcarboxylate and 13.683 g (93.624 mmol)
of ethyl oxalate were initially charged in 200 niltetrahydrofuran, 46.812 ml (93.624 mmol) of
lithium diisopropylamide (2M in tetrahydrofuran/hHape/ethylbenzene) were added and the
mixture was then stirred at -78°C for 1 h. The ocapbath was then removed, and the mixture was
stirred at room temperature for 1 h. The mixture ween cooled to 0°C, and 1M hydrochloric acid
was added. The mixture was then extracted threestivith ethyl acetate and the organic phases
were combined. The organic phases were washedsaitiated aqueous sodium chloride solution,
dried over sodium sulphate, filtered and conceetrab dryness. The residue was purified by
chromatography on silica gel (mobile phase: cyctaine/ethyl acetate gradient). This gave 12.28 g
(68 % of theory) of the title compound.

MS (Method 6): MS: m/z = 229 (M+H)
Example 38A

Methyl 1-{3-[5-fluoro-1-(2-fluorobenzyl)-1H-pyrazo[3,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-
triazin-6-yl}cyclopentanecarboxylate



10

-131 -

F
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I//
F
/N
\
NN
—
HO O

O—cH,

1.00 g (3.308 mmol) of the compound from ExampléA 2Bere reacted analogously to the
procedure of Example 27A with 1.510 g (6.616 mnudllExample 37A. This gave 0.458 g (29 %

of theory) of the title compound.
LC-MS (Method 1): R= 1.13 min; MS (ESIpos): m/z = 467 (M+H)

Example 39A

3-[5-Fluoro-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-gfmin-3-yl]-7,7-dimethyl-5-{[2-
(trimethylsilyl)ethoxy]methyl}-5,7-dihydro-6H-pyrio[2,3-e][1,2,4]triazin-6-one

(@)
\
CH3
N
P
N
PP/
F
CH
HC T N7 \N
Si
/ —-—\———O —
H,C \———N
CH3
4 CH3

2.067 g (6.345 mmol) of caesium carbonate in DMFr(8) were added to 2.45 g (5.768 mmol) of
the compound from Example 8. 1.221 ml (6.922 mmbR-(trimethylsilyl)ethoxymethyl chloride
were then added, and the mixture was stirred anrtmmperature for 1 h. The solids were then

filtered off and washed with DMF, the filtrate wasncentrated and the residue was dried under
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high vacuum. This gave 4.45 g of the title compowich were used without further purification

for the next step.
LC-MS (Method 1): R= 1.43 min; MS (Elpos): m/z = 550 [M+H]

Example 40A

3-(5-Fluoro-1H-pyrazolo[3,4-b]pyridin-3-yl)-7,7-diethyl-5-{[2-(trimethyIsilyl)ethoxy]methyl}-
5,7-dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-0ne

H
N
(]
PP/
F
CH N
H,C S/ 3 NG \\N
|
/ —_\———O —
H,C \———N
CH,
I CH,

4.148 g (7.546 mmol) of the compound from Exam@@A 3vere taken up in acetonitrile (110 ml)
and water (55 ml), 12.411 g (22.638 mmol) of ammonicerium(IV) nitrate were added and the
mixture was stirred at room temperature for 20 niRienty of water was then added, and a
precipitate was filtered off. This solid was waslheéth water and subsequently with a little diethyl

ether. This gave, after drying under high vacuus3 3y (47% of theory) of the title compound.
LC-MS (Method 1): R= 1.14 min; MS (Elpos): m/z = 430 [M+H]

Example 41A

3-[5-Fluoro-1-(2-fluoro-4-methylbenzyl)-1H-pyraz¢®4-b]pyridin-3-yl]-7,7-dimethyl-5-{[2-
(trimethylsilyl)ethoxy]methyl}-5,7-dihydro-6H-pyrio[2,3-e][1,2,4]triazin-6-one
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F
CH,
N
T )
PP
F
CH N
H3C\S/- 3 N/ \}\I
|
/ /\———O ——
H,C \———N
CH,
CH

136 mg (0.419 mmol) of caesium carbonate and 7§M884 mmol) of 2-fluoro-4-methylbenzyl

bromide were added to 0.150 g (0.349 mmol) of tlenmound from Example 40A in

tetrahydrofuran (8 ml), and the mixture was stiratdoom temperature overnight. After filtration,
the mixture was purified by preparative HPLC (anétde:water (+0.05% formic acid) gradient).
This gave 112 mg of the title compound as a mixtafresomers (N1/N2-benzylated, ratio 2.3:1)
(58% of theory).

LC-MS (Method 1): R= 1.45 min (N2) and 1.50 min (N1); MS (Elpos): m/852 [M+H]".

Example 42A

3-[5-Fluoro-1-(2-fluoro-3-methoxybenzyl)-1H-pyran8,4-b]pyridin-3-yl]-7,7-dimethyl-5-{[2-
(trimethylsilyl)ethoxy]methyl}-5,7-dihydro-6H-pyrio[2,3-e][1,2,4]triazin-6-one

O’CHs
F
N
BP
P/
F
N
Si
/ ——\’O ——
H,C \———N
CH,
CH



10

15

- 134 -

0.150 g (0.349 mmol) of the compound from Exampl 4vere reacted analogously to the
procedure of Example 41A with 2-fluoro-3-methoxybgnbromide. After filtration, the mixture
was purified by preparative HPLC (acetonitrile:wgte0.05% formic acid) gradient). This gave 92
mg of the title compound (46% of theory).

LC-MS (Method 1): R= 1.43 min; MS (Elpos): m/z = 568 [M+H]
Example 43A

3-[5-Fluoro-1-(2-fluoro-3-methylbenzyl)-1H-pyraz¢B4-b]pyridin-3-yl]-7,7-dimethyl-5-{[2-
(trimethylsilyl)ethoxy]methyl}-5,7-dihydro-6H-pyrio[2,3-e][1,2,4]triazin-6-one

CH

F 3
N
P
P,
F
CH N
HC\/ 3 4 \\N
Si
/ —_\_____o —
H,C \———N
CH,
K CH,

0.150 g (0.349 mmol) of the compound from Exampl 4vere reacted analogously to the
procedure of Example 41A with 1-(bromomethyl)-2efifa-3-methylbenzene. After filtration, the
mixture was purified by preparative HPLC (acetalgitwater (+0.05% formic acid) gradient). This
gave 83 mg of the title compound (44% of theory).

LC-MS (Method 1): R= 1.50 min; MS (Elpos): m/z = 551 [M+H]
Example 44A

Diethyl 2-(2-ethoxyethyl)-2-methyl-3-oxobutanedieat
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O O
(@) CH
Hsc/\o ~ '3
Hsc o)
™

CH,

Analogously to the procedure of Example 12A, 10.880(97.370 mmol) of 2-bromoethyl ethyl
ether were added to 2.796 ml (14.836 mmol) of gieBamethyl-3-oxobutanedioate. This gave

3.38 g of the title compound which was reactedernext step without further purification.

Example 45A

Ethyl 4-ethoxy-2-{3-[5-fluoro-1-(2-fluorobenzyl)-14dyrazolo[3,4-b]pyridin-3-yl]-5-hydroxy-
1,2,4-triazin-6-yl}-2-methylbutanoate

F
N
T,
N
P,
F
74 N
N \
N
—
HO o
E CH3 O\\
CH CH,§

0.50 g (1.654 mmol) of the compound from ExampleA 4dere reacted analogously to the
procedure of Example 27A with 907 mg (3.308 mmdlErample 25A. This gave 42 mg (5 % of
theory) of the title compound.

LC-MS (Method 1): R= 1.10 min; MS (ESIpos): m/z = 513 (M+H)
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Example 46A

4-Amino-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yI]-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

5.887 g (19.256 mmol) of Example 2A were initiatiyarged in tert-butanol (50 ml), and 2.593 g
(23.107 mmol) of potassium tert-butoxide were adde&dbsequently, 3.2 g (19.256 mmol) of
Example 1A in tert-butanol (25 ml) were added drizgvand the mixture was heated to reflux
overnight. The next day, another 0.64 g (3.851 mmbExample 1A was added and the mixture
was heated to reflux for a further day. After coglia precipitate was filtered off, which was
washed with diethyl ether. Subsequently, the piedg was slurried in water, filtered off once
more and washed with diethyl ether. After dryinglenhigh vacuum, 6.65 g of the title compound

were obtained (85 % of theory).
LC-MS (Method 1): R= 0.90 min; MS (ESIpos): m/z = 404 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.35 (s, 6H), 5.82 (s, 2H), 6.82 (br s,)2A14-7.25
(m, 3H), 7.33-7.40 (m, 2H), 8.63 (dd, 1H), 9.03,(dlH), 10.98 (s br, 1H).

Example 47A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p4-iodo-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
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5.00 g (12.394 mmol) of Example 46A were initiatligarged in isopentyl nitrite (35.87 ml) and
diiodomethane (1.16 mol, 93.71 ml), and the mixtwees heated at 85°C for 12 h. After cooling,
solids were filtered off, the mixture was concemtdaand the residue was then purified by
chromatography on silica gel (mobile phase: ifiti@lyclohexane/dichloromethane gradient, then

dichloromethane/methanol gradient). This gave §.60the title compound (67% of theory).
LC-MS (Method 1): R= 1.19 min; MS (ESIpos): m/z = 515 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.42 (s, 6H), 5.88 (s, 2H), 7.13-7.26 @H), 7.34-7.38
(m, 1H), 7.48 (dd, 1H), 8.69 (dd, 1H), 8.79 (dd)1HL.78 (s br, 1H).

Example 48A

5-Fluoro-6-methyl-1H-pyrazolo[3,4-b]pyridine-3-anain

H
H.C N
3 | NS N\
N
P,
F
NH

2

58 g (340.027 mmol) of 2-chloro-5-fluoro-6-methyatinonitrile (preparation described in
WQ0O2007/41052, Example U-2, page 80) were initi@harged in 1,2-ethanediol (580 ml), and
hydrazine hydrate (24.813 ml) and 56.091 ml (34D.0nol) of diisopropylethylamine were then
added. With stirring, the mixture was heated atC3@5r 16 h and then at 120°C for 66 h. After
cooling, water (2.5 I) and ethyl acetate (2.5 lyevadded, and the mixture was filtered off with

suction. The solid obtained was dried. This gavd 8847% of theory) of the target compound.

LC-MS (Method 7): R= 1.77 min; MS (ESIpos): m/z = 167 (M+H)
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Example 49A

5-Fluoro-3-iodo-6-methyl-1H-pyrazolo[3,4-b]pyridine

ZI

H,C N

3

7

NS

AN
=

28 g (168.513 mmol) of Example 48A were reactedaguausly to the procedure of Example 19A.
Chromatography on silica gel (cyclohexane:ethyltatee9:1) gave 14.9 g (31% of theory) of the

title compound.
LC-MS (Method 1): R= 0.84 min; MS (ESIpos): m/z = 278 (M+H)

Example 50A

5-Fluoro-1-(2-fluorobenzyl)-3-iodo-6-methyl-1H-py@o[3,4-b]pyridine

13 g (46.925 mmol) of Example 49A were reacted egmlsly to the procedure of Example 20A.
Chromatography on silica gel (cyclohexane:ethyltateegradient) gave 8.4 g (43% of theory) of

the title compound.
LC-MS (Method 1): R=1.32 min; MS (ESIpos): m/z = 386 (M+H)

Example 51A

5-Fluoro-1-(2-fluorobenzyl)-6-methyl-1H-pyrazolof3b]pyridine-3-carbonitrile
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F
HoC N N
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F
\
N

9.3 g (24.146 mmol) of Example 50A were reactedagmausly to the procedure of Example 23A,
variant A. Chromatography on silica gel (cyclohexathyl acetate gradient) gave 5.7 g (80 % of

theory, about 95% pure) of the title compound.
LC-MS (Method 1): R= 1.20 min; MS (ESIpos): m/z = 285 (M+H)

Example 52A

5-Fluoro-1-(2-fluorobenzyl)-6-methyl-1H-pyrazolof3b]pyridine-3-carboximidamide acetate

F
H.C N
3 | N N\
N
P
F
NH
HN 2

x CH,COOH

5.7 g (18.908 mmol, about 95% pure) of Example Sdke reacted analogously to the procedure
of Example 24A. This gave 6.6 g (96% of theory)ha title compound.

LC-MS (Method 1): R= 0.66 min; MS (ESIpos): m/z = 302 (M+H)

Example 53A

5-Fluoro-1-(2-fluorobenzyl)-6-methyl-1H-pyrazolof3b]pyridine-3-carboximidohydrazide
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F
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500 mg (1.384 mmol) of Example 52A were reactedaguausly to the procedure of Example 25A.
This gave 365 mg (83% of theory) of the title conmpad.

LC-MS (Method 1): R= 0.68 min; MS (ESIpos): m/z = 317 (M+H)
Example 54A

Methyl  2-{3-[5-fluoro-1-(2-fluorobenzyl)-6-methylH-pyrazolo[3,4-b]pyridin-3-yl]-5-hydroxy-
1,2,4-triazin-6-yl}-2-methylpropanoate

365 mg (1.154 mmol) of Example 53A were reactedaguausly to the procedure of Example 13A
with 325 mg (1.731 mmol) of dimethyl 2,2-dimethyleRobutanedioate. This gave 589 mg (92%
of theory, purity 82%) of the title compound.

LC-MS (Method 1): R= 1.08 min; MS (ESIpos): m/z = 455 (M+H)
Example 55A

4-Amino-2-[5-fluoro-1-(2-fluorobenzyl)-6-methyl-1idyrazolo[3,4-b]pyridin-3-yl]-5,5-dimethyl-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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F
H.C N
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I CH,

1 g (2.767 mmol) of Example 52A were reacted aralsty to the procedure of Example 46A.
This gave 971 mg (80% of theory) of the title connpd.

LC-MS (Method 1): R= 1.05 min; MS (ESIpos): m/z = 436 (M+H)

5 Example 56A

2-[5-Fluoro-1-(2-fluorobenzyl)-6-methyl-1H-pyraz§84-b]pyridin-3-yl]-4-iodo-5,5-dimethyl-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one

F
H,C_ N
T
N
P
F
N
T\
—/
HN CH,
CH
O 3

960 mg (2.205 mmol) of Example 55A were reactedaguausly to the procedure of Example 47A.
10 This gave 749 mg (62% of theory, 84% pure) of ithe tompound.

LC-MS (Method 1): R= 1.35 min; MS (ESIpos): m/z = 547 (M+H)
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Example 57A

(rac) Ethyl 2-{3-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-bypidin-3-yl]-5-hydroxy-1,2,4-triazin-6-
yl}-2-methylhex-5-enoate

6.34 g (about 24.74 mmol) of the compound from Ep@nb9A were initially introduced into 80
ml of ethanol. The mixture was heated to reflux &l g (12.37 mmol, purity 90%) of the
compound from Example 11A were added a little ttne. Stirring of the mixture at reflux was
continued overnight. After cooling, the precipithtsolid was filtered off. The filtrate was
concentrated under reduced pressiie residue (9.2 g) was dissolved in about 40 fnl o
acetonitrile/methanol and purified by prep. HPLCaig® C18 10um Bio 300x100mm: neutral,

gradient: water/acetonitrile (60 - 90%).
Drying under high vacuum gave 704 mg (12% of theofythe title compound.
LC-MS (Method 1): R= 1.18 min; MS (ESIpos): m/z = 477 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.10 (t, 3 H) 1.43 (s, 3 H) 1.78 - 2.04, (inH) 2.06 -
2.23 (m, 1 H), 4.05 (m, 2 H) 4.87 - 5.10 (m, 2 H)67 - 5.85 (m, 1 H), 5.91 (s, 2 H), 7.06 - 7.29
(m, 3H), 7.32 - 7.44 (m, 1 H) 7.47 - 7.57 (m, 1867 - 8.82 (m, 2 H) 14.53 (br. s, 1H).

Example 58A

(rac) Ethyl 2-{5-chloro-3-[1-(2-fluorobenzyl)-1H-pyrazof3,4-b]pyridin-3-yl]-1,2,4-triazin-6-yl}-

2-methylhex-5-enoate
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At room temperature, 10 ml of phosphoryl chloridergv added to 700 mg (1.47 mmol) of the
compound from Example 57A, and the mixture wagestirat room temperature overnight. The

reaction solution was processed further without\aagk-up.
LC-MS (Method 1): R= 1.40 min; MS (ESIpos): m/z = 495 (M+H)

Example 59A
Diethyl 2-(but-3-en-1-yl)-2-methyl-3-oxobutanedieat

O O

Under argon, 6.24 g (55.64 mmol) of potassium betbxide were initially charged in 400 ml of
toluene. At room temperature, 10 g of diethyl oxafponate were slowly added dropwise. 32.95
ml (324.57 mmol) of 4-bromo-1-butene and 1.23 $F4mmol) of 18-crown-6 were then added.
The mixture was heated under reflux for 4 h. Thisvollowed by cooling to 5°C. The reaction
mixture was added to a cooled mixture of diethileetand 7% strength aqueous hydrochloric acid.
The phases were separated. The organic phase whsdvance with ice-cold 7% strength aqueous
hydrochloric acid and twice with water. After drgirover sodium sulphate, the mixture was
concentrated and the residue was dried under ldghum overnight. This gave 13.42 g of the title

compound as a crude product, which was used fauthsequent reactions.
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'H NMR (400 MHz, CDC)): d [ppm]= 1.19 - 1.31 (t, 3H), 1.32 - 1.41 (t,)3H.84 (s, 3H), 2.42-
2.47 (m, 2H), 3.93 (t, 2H), 4.10 - 4.24 (q, 2HREt- 4.41 (g, 2H), 5.09-5.16 (m, 2H), 5.76 - 5.84
(m, 1H).

Example 60A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-31y5,5-dimethyl-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-4-carbonitrile

Under argon, 5 g (8.26 mmol) of the compound froxarple 47A (85% pure) and 814 mg (9.09
mmol) of copper(l) cyanide were initially charged87 ml of DMSO. The suspension was stirred
at 150°C for 3 h. The mixture was cooled and a mnexbf saturated aqueous ammonium chloride
solution and 33% strength aqueous ammonia sol@@dn) and ethyl acetate was cautiously added,
and the mixture was stirred at RT for 30 min. Th&tame was then filtered with suction through
Celite, and the filter cake was washed with etlogtate. After phase separation, the organic phase
was washed three times with ammonium chloride/aniansalution (3:1) and once with saturated
aqueous sodium chloride solution. The organic phass dried over sodium sulphate and
concentrated under reduced pressure. The residie dissolved in dichloromethane and
chromatographed on silica gel using dichloromettenetone (99:1). The product fractions were
concentrated and dried under high vacuum. This dad4 g (33 % of theory, purity 77 %) of the

title compound.
LC-MS (Method 1): R= 1.10 min; MS (ESIpos): m/z = 414 (M+H)

Example 61A

(rac)N-Cyclopropyl-4-iodo-5-methyl-6-oxo-2-[1-(33Btrifluoropropyl)-1H-pyrazolo[3,4-
b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d]pyrindine-5-carboxamide
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Under an argon atmosphere, 305 mg (0.66 mmol) arhifio-N-cyclopropyl-5-methyl-6-0x0-2-[1-
(3,3,3-trifluoropropyl)-1H-pyrazolo[3,4-b]pyridin-8l]-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-
5-carboxamide (described in WO 2011/149921, Ex@LB) and 0.27 ml (1.99 mmol) of isopentyl

5 nitrite were initially charged in 12 ml of dioxanand 0.16 ml (1.99 mmol) of diiodomethane was
added. After 8 h of stirring at 85°C, the mixturasacooled, concentrated under reduced pressure
and purified by preparative HPLC (gradient 0.05%fic acid in water/20-95% acetonitrile). This
gave 111.8 mg of the title compound (18% of thepuyijty 60%).

LC-MS (Method 9): R= 2.90 min; MS (ESIpos): m/z = 572 (M+H)

10 Example 62A

3-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p1,2,4-triazin-5(4H)-one

F
N
T
N
//
~—
HNN
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6.17 ml (31.23 mmol) of ethyl glyoxylate (50% inluene) were initially charged in 50 ml of

ethanol. 5.90 g (20.75 mmol) of Example 11A, suslenin 200 ml of ethanol, were added
dropwise and the mixture was heated at reflux dgatnAfter cooling, the precipitated solid was
filtered off, washed with ethanol and dried undigthhvacuum overnight. This gave 2.95 g (44% of

theory) of the title compound.

The filtrate was concentrated under reduced presdtthanol was added to the residue and the
insoluble solid was filtered off and washed withatol. Drying under high vacuum gave 0.61 g

(9% of theory) of the title compound.

The filtrate was concentrated under reduced pressud the residue was dried under high vacuum.
This gave 3.14 g (43% of theory, 43% pure) of ttie tompound.

LC-MS (Method 1): R= 0.80 min; MS (ESIpos): m/z = 323 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.91 (s, 2 H) 7.10 - 7.19 (m, 1 H) 7.22.30 (m, 2 H)
7.33-7.43 (m, 1 H) 7.51 (dd, 1 H) 8.69 - 8.79 Pntj) 14.46 (br.s, 1 H).

Example 63A
3-(5,6-Dichloro-1,2,4-triazin-3-yl)-1-(2-fluorobey- 1H-pyrazolo[3,4-b]pyridine

=

Under argon, 3.56 g (11.04 mmol) of the compoudnfExample 62A were initially charged in
28 ml of thionyl chloride. The mixture was heatddreflux for 8 h. Another 12 ml of thionyl
chloride were then added, and the mixture was Heatereflux overnight. The mixture was
subsequently cooled and concentrated under redueesdure. Twice, toluene was added to the
residue and each time the mixture was then coratedtrunder reduced pressure. Drying of the
solid under high vacuum gave 4.19 g (82% of theofyphe title compound as a crude product

which was reacted without further purification.
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LC-MS (Method 1): R= 1.23 min; MS (ESIpos): m/z = 375 (M+H)

Example 64A
6-Chloro-3-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-1,2,4-triazine-5-amine

F

Under argon, 100 mg (0.27 mmol) of Example 63A waitally charged in 3 ml of THF. At 0°C,
56 pl (0.32 mmol) of N,N-diisopropylethylamine weeslded, and 0.16 ml (0.32 mmol) of
ammonia (2M in ethanol) was added dropwise. Theunixwas then stirred at RT overnight. The
mixture was then partitioned between dichlorome¢hand 1N aqueous hydrochloric acid, the
aqueous phase was extracted with dichloromethadelencombined organic phases were dried
over sodium sulphate and concentrated under reduesgure. DMF, acetonitrile and water were
added to the residue and the precipitated solid filtesed off with suction and discarded. The
filtrate was purified by preparative HPLC (wateithv®.05% formic acid/acetonitrile, gradient 20 —
95% acetonitrile). The product fractions were camicded under reduced pressure. Drying under

high vacuum gave 12.5 mg (13% of theory) of tHe tibompound.
LC-MS (Method 2): R=0.92 min; MS (ESIpos): m/z = 356 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.86 (s, 2 H) 7.10 - 7.19 (m, 1 H) 7.18.30 (m, 2 H)
7.32-7.41 (m, 1 H) 7.44 (dd, 1 H) 7.89 (br. sH)18.60 - 8.76 (m, 2 H) 8.85 (dd, 1 H).

Example 65A

(rac) Diethyl 2-allyl-2-methyl-3-oxobutanedioate
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Under argon, 49.94 g (0.445 mol) of potassium ltetbxide were initially charged in 3.20 | of
toluene. At room temperature, 225 ml (2.60 mmolplb§l bromide were added dropwise. 9.83 g
(37.19 mmol) of 18-crown-6 were then added, andntitdure was boiled at reflux for 4 h. The
reaction mixture was then cooled to 5°C and 5000Mmr% strength aqueous hydrochloric acid
were added. The phases were separated and thécoppase was washed with 300 ml of ice-cold
7% strength aqueous hydrochloric acid and twicé witeach case 200 ml of water. The mixture

was dried over sodium sulphate and then concedtratés gave 102 g of the title compound

as a crude product, which was reacted further witharther purification.
GC-MS (Method 8): R= 4.23 min; MS (El): m/z = 242 (M%)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.10 - 1.17 (t, 3H), 1.21 - 1.29 (t, 3H)34 (s, 3H),
2.30 (s, 1H), 2.44 - 2.68 (m, 5H), 3.33 (s, 3HPM- 4.17 (m, 2H), 4.27 (g, 2H), 5.01 - 5.17 (m,
2H), 5.54 — 5.66 (m, 1H).

Example 66A

(rac) Ethyl 2-{3-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-bypidin-3-yl]-5-hydroxy-1,2,4-triazin-6-
yl}-2-methylpent-4-enoate
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84.37 g (348.23 mmmol) of Example 65A were initiatharged in 1.10 | of ethanol. Under reflux,

55 g (0.174 mol, purity 90%) of Example 11A wereded a little at a time, and heating under
reflux was continued overnight. The reaction waantitombined with a test batch starting with
11.1 g (35.1 mmol) of Example 65A. The mixture wilasn cooled to 5°C and the precipitated solid
was filtered off and washed with tert-butyl metleyher. The solid was discarded. The filtrate was
concentrated under reduced pressure, 500 ml ebtgyt methyl ether were added to the residue
and the mixture was stirred at room temperaturelfdr. Once more, a solid was filtered off,

washed with diethyl ether and discarded. The fétmaas concentrated under reduced pressure, and
diethyl ether was added. The residue was thendidt®ff, washed with diethyl ether and dried.
This gave 40.40 g (42 % of theory) of the title pmund.

LC-MS (Method 1): R= 1.13 min; MS (ESIpos): m/z = 463 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm]= 1.10 (t, 3H), 1.38 (s, 2H), 2.57 - 2.90 (2h]), 3.94 -
4.10 (m, 2H), 4.97 - 5.10 (m, 2H), 5.58 - 5.74 @Hl), 5.94 (s, 2H), 7.11 - 7.20 (m, 1H), 7.20 -
7.31 (m, 2H), 7.33 - 7.44 (m, 1H), 7.46 - 7.56 (H), 8.68 - 8.78 (m, 2H).

Example 68A

3-lodo-1-(3,3,4,4,4-pentafluorobutyl)-1H-pyrazolg{d]pyridine

Under an argon atmosphere, 10 g (40.81 mmol) obd8-iLH-pyrazolo[3,4-b]pyridine (WO

2006/130673, Ex. 4b) and 14.63 g (44.89 mmol) eSaan carbonate were initially charged in 170
ml of N,N-dimethylformamide, and 12.3 g (44.89 mjnof 1,1,1,2,2-pentafluoro-4-iodobutane,
dissolved in 30 ml of N,N-dimethylformamide, werddad. The mixture was stirred at room
temperature for 2 days. Another 14.63 g (44.89 mirablcaesium carbonate and 12.3 g (44.89
mmol) of 1,1,1,2,2-pentafluoro-4-iodobutane werenttadded. The mixture was stirred at room
temperature over the weekend, and another 3.492gZ1mmol) of 1,1,1,2,2-pentafluoro-4-

iodobutane and 4.14 g (12.72 mmol) of caesium cwtmowere added. After a further night at
room temperature, 5 g (18.25 mmol) of 1,1,1,2, 2tgibuoro-4-iodobutane and 5.95 g (18.25

mmol) of caesium carbonate were added. After 6 ddtirring at room temperature, the mixture
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was heated at 70°C for 2 days. The mixture was twated and filtered and the residue was
washed with N,N-dimethylformamide. The filtrate weencentrated and purified by preparative
HPLC (gradient 0.1% formic acid in water/60-90% haatol. This gave 5.48 g (34% of theory) of

the title compound.
LC-MS (Method 1): R= 1.23 min; MS (ESIpos): m/z = 392 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 2.85 — 3.02 (m, 2 H), 4.81 (t, 2 H), 7(@®8l, 1 H), 7.98
(dd, 1 H), 8.65 (dd, 1 H).

Example 69A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p4-iodo-5,5-dimethyl-7-{] 2-
(trimethylsilyl)ethoxy]methyl}-5,7-dihydro-6H-pyrio[2,3-d]pyrimidin-6-one

F
N
74 | \
N
A /
N
N7\
—_ I
/N CH,
H.C o)
3 CH
Si—/_ 0] 3
7\
H,C CH,

Under argon, 4.9 g (9.53 mmol) of Example 47A aritb3y (11.43 mmol) of caesium carbonate
were initially charged in 15 ml of N,N-dimethylfoamide. With ice cooling, 2 ml (11.4 mmol) of
2-(trimethylsilyl)ethoxymethyl chloride were thedded dropwise, and the mixture was stirred at
room temperature overnight. After addition of 37§ (d.14 mmol) of caesium carbonate and 0.2
ml (1.14 mmol) of 2-(trimethylsilyl)ethoxymethyl hide, the mixture was stirred at room
temperature for a further night. The mixture waantldiluted with ethyl acetate and the inorganic
solid was filtered off. The filtrate was concengéhitunder reduced pressure and dried under high
vacuum (6.9 g). This residue was purified by flasihomatography on silica gel (mobile phase:
cyclohexane/ethyl acetate 3:1). After drying unkligh vacuum, 4.3 g of the title compound were
obtained (70 % of theory).

LC-MS (Method 1): R= 1.54 min; MS (ESIpos): m/z = 645 (M+H)
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'H NMR (400 MHz, DMSO-¢): & [ppm] =- 0.13 (s, 9H), 0.88 (t, 2H), 1.49 (s, 6H), 3.652),
5.23 (s, 2H), 5.91 (s, 2H), 7.05 - 7.16 (m, 2H},97- 7.28 (m, 1H), 7.31 - 7.41 (m, 1H), 7.48 (dd,
1H), 8.69 (dd, 1H), 8.88 (dd, 1H).

Example 70A

Ethyl 3-(2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5,5-dimethyl-6-oxo-7-{[2-
(trimethylsilyl)ethoxy]methyl}-6,7-dihydro-5H-pyrio[2,3-d]pyrimidin-4-yl)acrylate

/7 \
H,C CH,

Under argon, 100 mg (0.16 mmol) of Example 69A wieitially charged in 3.3 ml of a mixture of
DMF, water and triethylamine (25:4:4), 170 pl (1r880l) of ethyl acrylate, 25 mg (0.03 mmol)
of palladium(ll) acetate and 115 mg (0.31 mmoljetfa-n-butylammonium iodide were added and
the mixture was stirred at 60°C for 9 h. A furtd&d ul (1.55 mmol) of ethyl acrylate, 25 mg (0.03
mmol) of palladium(ll) acetate and 115 mg (0.31 Mnad tetra-n-butylammonium iodide were
added, and the mixture was stirred at 90°C for YHe addition of these chemicals was repeated
two more times, with stirring at 90°C for 2.5 heaafthe first addition and for 3 h after the second
addition. The mixture was finally diluted with acasitrile and purified by prep. HPLC (gradients of

water with 0.1% formic acid/acetonitrile 10 — 95%).
Yield: 37 mg (39% of theory)
LC-MS (Method 1): R= 1.51 min; MS (ESIpos): m/z = 617 (M+H)

Example 71A

Ethyl 3-{2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pidin-3-yl]-7-(hydroxymethyl)-5,5-dimethyl-
6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-yllerylate
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37 mg (0.06 mmol) of Example 70A were dissolvedi ml of dichloromethane, 100 ul (1.30
mmol) of trifluoroacetic acid were added and thetonie was stirred at room temperature for 2 h.
The mixture was then concentrated under reducesspre and dried under high vacuum. The

crude product was reacted further without purifiat
LC-MS (Method 1): R= 1.19 min; MS (ESIpos): m/z = 517 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.31 (t, 3H), 1.50 (s, 6H), 4.28 (g, 28)22 (s, 2H),
5.94 (s, 2H), 7.06 - 7.28 (m, 4H), 7.32 - 7.39 (tH), 7.51 (dd, 1H), 7.68 (d, 1H), 8.70 (d, 1H),
8.94 (d, 1H).

Example 72A

lodo(4,4,4-trifluorobutyl)zinc

F

-l
WZn
F

F

1.65 g (25.2 mmol) of zinc powder were initiallyacged in 5.5 ml of tetrahydrofuran. 0.15 ml
(1.78 mmol) of 1,2-dibromoethane was added withrisg. Four times, the mixture was heated to
reflux and cooled back to room temperature. 0.0620d9 mmol) of trimethylsilyl chloride was
then added, and the mixture was stirred for 10 rAirsolution of 2 g (8.40 mmol) of 4,4,4-
trifluoro-1-iodobutane in 5.5 ml of tetrahydrofuravas added dropwise, with the mixture being
maintained at RT by cooling with ice-water. The tane was finally stirred at RT for 15 min, and

the solution was then removed via a syringe witth.Efilter. A content of 0.76 M was assumed.
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Example 73A

lodo(3,3,3-trifluoropropyl)zinc

F

F/></\\¢/an

F

1.75 g (26.8 mmol) of zinc powder were initiallyacged in 5.5 ml of tetrahydrofuran. 0.16 mi
(1.89 mmol) of 1,2-dibromoethane was added withrisg. Four times, the mixture was heated to
reflux and cooled back to room temperature. 0.06§0052 mmol) of trimethylsilyl chloride was
then added, and the mixture was stirred for 10 rAirsolution of 2 g (8.93 mmol) of 1,1,1-
trifluoro-3-iodopropane in 5.5 ml of tetrahydrofaravas added dropwise, with the mixture being
maintained at RT by cooling with ice-water. The tane was finally stirred at RT for 15 min, and

the solution was then removed via a syringe with.ERilter. A content of 0.81 M was assumed.

Example 74A

Diethyl (dicyanomethyl)(methyl)malonate

N\\ //N
0 @)

o CH, O\\
CH CH,

Under argon, 19.16 g (75.69 mmol) of diethyl 2-boeamethylmalonate were initially charged in
120 ml of tetrahydrofuran. After addition of 5 ¢b(89 mmol)of malononitrile and 8.49 g (75.69
mmol) of potassium tert-butoxide, the mixture wased at a bath temperature of 85°C overnight.
The mixture was cooled and ethyl acetate and gatliEueous ammonium chloride solution were
added. The phases were separated and the aquesses \phs extracted twice with ethyl acetate.
The combined organic phases were washed with $atlisodium chloride solution, dried over
sodium sulphate and concentrated on a rotary essporThe residue was purified by flash
chromatography on silica gel (mobile phase: cyclane/ethyl acetate 9:1). After drying under
high vacuum, 5.94 g of the title compound were ioleté (33 % of theory).

GC-MS (Method 8): R= 4.29 min; MS (El): m/z = 210 (M - 28)
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'H NMR (400 MHz, CDC)): & [ppm] = 1.27 - 1.37 (m, 6H), 1.80 (s, 3H), 4.1844 (m, 4H), 4.53
(s, 1H).

Example 75A

(rac) Ethyl 4-amino-2-[1-(2-fluorobenzyl)-1H-pyrazolofBb]pyridin-3-yl]-5-methyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxylate

F
N N
X | Va
=N
N
\
HN CH

O

NH

3
(0]

2

O

J

Under an atmosphere of argon, 4.69 g (15.32 mnidxample 2A were initially charged in 120
ml of tert-butanol, and 3.07 g (30.66 mmol) of @siam bicarbonate and 4.2 g (17.63 mmol) of

H

Example 74A were added at room temperature. Théungixvas stirred at a bath temperature of
85°C for 5 h. After cooling, water was added and tkaction mixture was stirred at room
temperature for 30 min. The precipitated solid fsred off and washed with water and diethyl
ether. Drying under high vacuum gave 6.2 g (88%hebry) of the title compound.

LC-MS (Method 1): R= 0.95 min; MS (ESIpos): m/z = 462 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm]= 1.12 (t, 3H), 1.62 (s, 3H), 4.01 - 4.21 @), 5.83 (s,
2H), 6.76 (br. s, 2H), 7.07 - 7.29 (m, 3H), 7.3.45 (m, 2 H), 8.64 (dd, 1H), 9.03 (dd, 1H), 11.34
(s, 1H).

Example 76A

(rac) 2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3is-methyl-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carbohydrazide
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Under an atmosphere of argon, 600 mg (0.77 mmoaityp&7%) of Example 33 were initially
charged and 2.50 ml (64.12 mmol) of 80% pure hydehydrate were added. The mixture was
stirred at 80°C for 30 min, cooled, concentratedaornotary evaporator and dried under high

vacuum. This gave 566 mg of the title compound @side product.
LC-MS (Method 1): R= 0.80 min; MS (ESIpos): m/z = 433 (M+H)

Example 77A

(rac) 2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridinyd}-N'-formyl-5-methyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carbohydrazd

F
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1 ml (26.88 mmol) of formic acid was added to 55 f@d.3 mmol) of Example 76A in 1 ml of
acetonitrile. The mixture was stirred at a bath gerature of 80°C for 1.5 h, cooled and
concentrated. Ethyl acetate was added to the mesidd the mixture was washed in each case once
with saturated aqueous sodium bicarbonate solusiod saturated aqueous sodium chloride
solution and then dried over sodium sulphate amd¢eatrated. This gave 29.7 mg (50% of theory)

of the title compound.
LC-MS (Method 1): R= 0.84 min; MS (ESIpos): m/z = 461 (M+H)

Example 78A

1-(3,3,4,4,4-Pentafluorobutyl)-1H-pyrazolo[3,4-bijgjne-3-carboximidamide acetate (1:1)

= F
F F
F
/N N o)
| W J
x H,c” “OH
NH,
HN

Under an atmosphere of argon, 668 mg (12.37 mniadpdium methoxide were initially charged
in 40 ml of methanol, and 3.59 g (12.37 mmol) ofaiwple 1-(3,3,4,4,4-pentafluorobutyl)-1H-
pyrazolo[3,4-b]pyridine-3-carbonitrile (WO 2011 49921, Expl. 158 D), dissolved in 20 ml of
methanol, were added. After 2 h of stirring at rotemperature, 794 mg (14.85 mmol) of
ammonium chloride and 2.76 ml (48.25 mmol) of acatid were added. The mixture was heated
at reflux overnight, cooled and concentrated undeuced pressure, and ethyl acetate and 1 M
aqueous sodium hydroxide solution were added. Aftierof stirring at room temperature, the solid
was filtered off, washed with ethyl acetate andewaind dried under high vacuum overnight. 507

mg (11% of theory) of the title compound were oféai.

The phases of the filtrate were separated. The caguphase was extracted twice with ethyl
acetate. The combined organic phases were washesl with water and once with saturated
sodium chloride solution, dried over sodium sulphatoncentrated under reduced pressure and

dried under high vacuum overnight. 2.76 g (43%hebty) of the titte compound were obtained.

LC-MS (Method 1): R= 0.58 min; MS (ESIpos): m/z = 308 (M+H)
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'H NMR (400 MHz, DMSO-g): & [ppm] = 1.84 (s, 3 H), 3.02 (it, 2 H), 4.85 (tH3, 7.40 (dd, 1
H), 8.59 - 8.70 (m, 2 H).

Example 79A

(rac)Ethyl 4-amino-5-methyl-6-oxo-2-[1-(3,3,4,4,érafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-
yl]-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carbglate

Under an atmosphere of argon, 500 mg (1.36 mmoBxaimple 78A were initially charged in 10

ml of t-butanol, and 272.6 mg (2.72 mmol) of poiassbicarbonate and 373 mg (1.57 mmol) of
Example 74A were added. After 5 h of stirring af@5the mixture was cooled and water was
added. After 30 min of stirring at room temperafutee precipitated solid was filtered off and
washed with water and a little ether. Drying undigh vacuum gave 458 mg (63% of theory) of

the title compound.

The filtrate was extracted with ethyl acetate, phases were separated and the aqueous phase was
extracted twice with ethyl acetate. The combinaghnic phases were washed once with water and
once with saturated sodium chloride solution, draaer sodium sulphate, concentrated under
reduced pressure and dried under high vacuum.detie 218 mg (23% of theory, purity 71%) of

the title compound.

LC-MS (Method 1): R= 1.00 min; MS (ESIpos): m/z = 500 (M+H)
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Example 80A

(rac)Ethyl 2-{3-[5-fluoro-1-(2-fluorobenzyl)-1H-pwyzolo[3,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-

triazin-6-yl}-2-methylpent-4-enoate

CH,

5 4.12 g (13.62 mmol) of Example 25A were convertednalogy to Example 66A. This gave 2.03 g
(22% of theory, purity 70%) of the title compound.

LC-MS (Method 1): R= 1.19 min; MS (ESIpos): m/z = 481 (M+H)

Example 81A

2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5,5-dimethyl-6-0x0-6,7-dihydro-
10 5H-pyrrolo[2,3-d]pyrimidine-4-carbonitrile
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Under argon, 0.19 g (2.09 mmol) of copper(l) cyanwhas added to 1.53 g (1.90 mmot)2-[5-
fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridiB-yl]-4-iodo-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one (described in WO200Q4258, see also Example 56A) in 20 ml of
DMSO, and the mixture was stirred at 150°C for 2fter cooling, saturated aqueous ammonium
chloride solution/33% strength aqueous ammoniatisolu3:1) and ethyl acetate were added
carefully, the mixture was stirred at room tempamatfor 30 min and filtered off with suction
through Celite, and the filter cake was washed withyl acetate. The phases were separated and
the organic phase was washed three times with atatiraqueous ammonium chloride
solution/33% strength ammonia solution (3:1) andeowith saturated sodium chloride solution,
dried over sodium sulphate, concentrated undercestipressure and dried under high vacuum

overnight. This gave 1.22 g (89% of theory, pui®#o) of the title compound.
LC-MS (Method 1): R= 1.17 min; MS (ESIpos): m/z = 432 (M+H)

Example 82A

(rac) Ethyl 4-bromo-2-[1-(2-fluorobenzyl)-1H-pyrazolofBb]pyridin-3-yl]-5-methyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxylate

F
N
Z | N
N
X /
N
N
\ / Br
HN CH,
(@)
O o

)
H,C
Under an atmosphere of argon, 3 g (6.50 mmol) @nipde 75A were initially charged in 100 ml
of dichloroethane. 1.31 ml (9.75 mmol) of isopentittite and 1.74 g (7.80 mmol) of copper(ll)
bromide were added and the mixture was stirred ladth temperature of 65°C overnight. After
cooling, water and dichloromethane were added.phases were separated and the aqueous phase
was extracted twice with dichloromethane. The combiiorganic phases were dried over sodium

sulphate, concentrated and purified by flash chtography on silica gel (mobile phase:
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dichloromethane/methanol 100:1). Drying under higtuum gave 2.32 g of the title compound
(68 % of theory).

LC-MS (Method 1): R= 1.20 min; MS (ESIpos): m/z = 525 (M+H)

Example 83A

Ethyl 5-amino-1-(2-fluorobenzyl)-4-formyl-1H-pyraee3-carboxylate

Ethyl 5-amino-1-(2-fluorobenzyl)-4-formyl-1H-pyralee3-carboxylate was prepared analogously
to compounds known from the literature from 2-floloenzyl bromide and sodium 1,4-diethoxy-
1,4-dioxobut-2-en-2-olate (cf. Kelley et al. J. M&hem. 1995, 38, 3884-3888, Toche et al. J. Het.
Chem. 2010, 47, 287 — 291 and patent: US4833246mnm 24.

a) Preparation of (2-fluorobenzyl)hydrazine:

With stirring, 190 g (1.0 mol) of 2-fluorobenzyldmide were added to a mixture of 250 g (5.0
mol) of hydrazine hydrate and 137 g (1.0 mol) ofassium carbonate in 2 | of ethanol. The
mixture was stirred at room temperature for 2 d theth concentrated under reduced pressure. The
residue was extracted with diethyl ether. The oigahase was dried over sodium sulphate and
concentrated. The crude product was purified bymlatography on silica gel. This gave 109 g
(76% of theory) of the target compound.

b) Preparation of ethyl 1-(2-fluorobenzyl)-5-ox&4lihydro-1H-pyrazole-3-carboxylate:

A solution of 160 g (0.76 mol) of sodium 1,4-dietlyel,4-dioxobut-2-en-2-olate and 109 g (0.76
mol) of (2-fluorobenzyl)hydrazine in 1 | of glaciatetic acid was heated at 100°C for 20 h. After

cooling, the mixture was concentrated under redywedsure. Water and dichloromethane were
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added to the residue, and the precipitate wagdidt®ff and dried. 80 g (40% of theory) of the

target compound were obtained.
c) Preparation of ethyl 5-chloro-1-(2-fluorobenzgtformyl-1H-pyrazole-3-carboxylate:

79 g (1.08 mol) of dimethylformamide (DMF) were adddropwise to a cooled (10°C) mixture of
70 g (0.27 mol) of ethyl 1-(2-fluorobenzyl)-5-oxga4dihydro-1H-pyrazole-3-carboxylate and 200
ml of phosphorus oxychloride, and the reaction orixtwas stirred at 10°C for 2 h and then at
100°C for 5 h. The phosphorus oxychloride was ltkstioff under reduced pressure and the residue
was added to water. The precipitate formed wasréitt off and dried. 78 g (94% of theory) of the

target compound were obtained.
d) Preparation of ethyl 5-azido-1-(2-fluorobenzf4jermyl-1H-pyrazole-3-carboxylate:

9 g (0.14 mol) of sodium azide were added to aemb@°C) mixture of 31 g (0.1 mol) of ethyl-5-
chloro-1-(2-fluorobenzyl)-4-formyl-1H-pyrazole-3+dmxylate and 200 ml of dimethylformamide
(DMF). The reaction mixture was stirred at room pemature for 4 d, added to water and extracted
with ethyl acetate. The organic phase was separatEddried over sodium sulphate and

concentrated under reduced pressure, giving 30@4lof theory) of the target compound.
e) Preparation of ethyl 5-amino-1-(2-fluorobenzdjermyl-1H-pyrazole-3-carboxylate:

A mixture of 33 g (0.11 mol) of ethyl 5-azido-1-f2orobenzyl)-4-formyl-1H-pyrazolo-3-

carboxylate and 51 g (0.3 mol) of sodium dithionitel00 ml of ethanol was heated under reflux
for 5 h. After cooling, the reaction mixture wasdad to 2 | of water. The precipitate formed was
filtered off and dried under reduced pressure. 26596 of theory) of the target compound were

obtained.

'H NMR (300 MHz, CDCJ): & [ppm] = 1.39 (t, 3H), 4.43 (q, 2H), 544 (s, 218)96-7.12 (m,
3H), 7.18-7.27 (m, 1H), 10.38 (s, 1H).

Example 84A

Ethyl 1-(2-fluorobenzyl)-6-(trifluoromethyl)-1H-pgrzolo[3,4-b]pyridine-3-carboxylate
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\\CH3

5.00 g (17.17 mmol) of ethyl 5-amino-1-(2-fluorolagh-4-formyl-1H-pyrazole-3-carboxylate
were dissolved in 80 ml of ethanol, 2.31 g (20.680t) of 1,1,1-trifluoroacetone and 1.19 g (10.30
mmol) of L-proline were added and the mixture wasded into 4 microwave vessels and stirred
in a microwave at 180°C for 5 h. After cooling, thatches were combined and concentrated under
reduced pressure. The residue was purified by pmdpa HPLC (acetonitrile:water (+ 0.05%
formic acid) gradient). This gave 2.20 g of thiet@dompound (34% of theory).

LC-MS (Method 1): R= 1.28 min; MS (Elpos): m/z = 368 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.39 (t, 3H), 4.43 (g, 2H), 5.89 (s, 2H)17-7.26
(m, 2H), 7.32-7.43 (m, 2H), 7.94 (d, 1H), 8.78 1H).

Example 85A

1-(2-Fluorobenzyl)-6-(trifluoromethyl)-1H-pyrazo®@-b]pyridine-3-carboxamide

2.19 g (5.84 mmol) of ethyl 1-(2-fluorobenzyl)-8i#uoromethyl)-1H-pyrazolo[3,4-b]pyridine-3-
carboxylate and 5.26 g (116.86 mmol) of formamidgermsuspended in absolute ethanol, and 1.22
ml of a 30% strength solution of sodium methoxideariethanol were added at room temperature.
The mixture was stirred at 120°C for 30 min. Thiison, which had become clear, was allowed

to stand at room temperature overnight, and thaltheg precipitate was filtered off with suction.
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The filter cake was washed with water three tima dried under high vacuum. This gave 1.19 g

of the target compound (60% of theory).
LC-MS (Method 1): R= 1.06 min; MS (Elpos): m/z = 339 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 5.85 (s, 2H), 7.17 (dt, 1H), 7.21-7.28, @hl), 7.35-
7.41 (m, 1H), 7.86 (d, 1H), 7.96 (s, 2H), 8.851H).

Example 86A

1-(2-Fluorobenzyl)-6-(trifluoromethyl)-1H-pyrazo®@-b]pyridine-3-carbonitrile

F
F
N
F |\ N
P/
\
N

1.18 g (3.45 mmol) of 1-(2-fluorobenzyl)-6-(trifltmmethyl)-1H-pyrazolo[3,4-b]pyridine-3-

carboxamide (Ex. 85A) were dissolved in 10 ml obgphoryl chloride, and the solution was
stirred at 120°C for 30 min. After cooling, the gpboryl chloride was distilled off and the residue
was dried under high vacuum. The residue was pdrllly preparative HPLC (acetonitrile:water (+

0.05% formic acid) gradient). This gave 671 mgh# title compound (57% of theory).
LC-MS (Method 1): R= 1.23 min; MS (DCI): m/z = 339 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.91 (s, 2H), 7.19-7.27 (m, 2H), 7.395 (n, 2H),
8.01 (d, 1H), 8.85 (d, 1H).

Example 87A

1-(2-Fluorobenzyl)-6-(trifluoromethyl)-1H-pyrazo®@-b]pyridine-3-carboximidamide
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Under an atmosphere of argon, 660 mg (1.94 mmal)@-fluorobenzyl)-6-(trifluoromethyl)-1H-
pyrazolo[3,4-b]pyridine-3-carbonitrile (Ex. 86A) weedissolved in 6.2 ml of absolute methanol,
527 mg (1.94 mmol) of a 25% strength solution afismm methoxide in methanol was added and
the mixture was stirred at room temperature for. 14¥ mg (2.33 mmol) of ammonium chloride
and 453 mg (7.56 mmol) of glacial acetic acid wadeled and the reaction mixture was heated
under reflux for 2 h. After cooling, 20 ml of mett@ were added and the mixture was adjusted to
pH 10 with 1 N aqueous sodium hydroxide solutiod atirred for 1 h. The methanol was distilled
off on a rotary evaporator and the aqueous resihge extracted with ethyl acetate. The organic
phase was dried over sodium sulphate, concenttatddr reduced pressure and dried under high

vacuum. This gave 530 mg of the title compound (8%heory).
LC-MS (Method 1): R= 0.78 min; MS (Elpos): m/z = 338 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 5.82 (s, 2H), 7.03 (br. s, 3H), 7.161), 7.21-7.27
(m, 2H), 7.35-7.41 (m, 1H), 7.83 (d, 1H), 8.97 1Hi).

Example 88A

1-(2-Fluorobenzyl)-6-(trifluoromethyl)-1H-pyrazo®@-b]pyridine-3-carboximidohydrazide

530 mg (1.57 mmol) of 1-(2-fluorobenzyl)-6-(trifltmmethyl)-1H-pyrazolo[3,4-b]pyridine-3-
carboximidamide (Ex. 87A) were dissolved in etharasld 98 mg of a 80% strength hydrazine
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hydrate solution were added at 0°C. The mixture alaved to warm to room temperature and
stirred for 16 h. The reaction mixture was thencamtrated on a rotary evaporator and the residue
was taken up in ethyl acetate and washed threes timith a saturated sodium chloride solution.
The organic phase was dried over sodium sulphateentrated on a rotary evaporator and dried

under high vacuum. 495 mg of the title compoundenadtained (69% purity; 62% of theory).
LC-MS (Method 1): R= 0.76 min; MS (Elpos): m/z = 353 [M+H]
Example 89A

Methyl 2-{3-[1-(2-fluorobenzyl)-6-(trifluoromethytl H-pyrazolo[3,4-b]pyridin-3-yl]-5-hydroxy-
1,2,4-triazin-6-yl}-2-methylpropanoate

490 mg (0.96 mmol, purity 69%) of 1-(2-fluorobenzgk(trifluoromethyl)-1H-pyrazolo[3,4-
b]pyridine-3-carboximidohydrazide (Ex. 88A) weresshlved in 16 ml of ethanol, 325 mg (1.73
mmol) of dimethyl 2,2-dimethyl-3-oxobutanedioatedDaleyd. Am. Chem. So2002, 124, 3680-
3691) were added and the mixture was stirred ureferx overnight. After cooling, the reaction
mixture was concentrated on a rotary evaporaterreidue was stirred with diethyl ether and the
precipitate was filtered off. The precipitate wasified by preparative HPLC (acetonitrile:water (+

0.05% formic acid) gradient). This gave 265 mghaf title compound (50% of theory).
LC-MS (Method 1): R= 1.18 min; MS (Elpos): m/z = 491 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.45 (s, 6H), 3.31 (s, 3H), 5.94 (s, 2F)16-7.27 (m,
2H), 7.34-7.43 (m, 2H), 7.99 (d, 1H), 9.02 (d, 11,64 (s br, 1H).
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Example 90A

Ethyl 3-(2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5,5-dimethyl-6-oxo-7-{[2-
(trimethylsilyl)ethoxy]methyl}-6,7-dihydro-5H-pyrio[2,3-d]pyrimidin-4-yl)prop-2-ynoate

F
N
’z N\
N
N /
J—N CH
HC N o
. ——
SN )=
CH3 \/N CHS O
I on,

Under argon, 500 mg (0.78 mmol) of Example 69A81#g (0.08 mmol) of copper(l) iodide, 127
mg (1.51 mmol) of sodium bicarbonate, 0.31 ml (30#g, 3.1 mmol) of ethyl propiolate and 54.6
mg (0.08 mmol) of dichlorobistriphenylphosphinepdilm(ll) in 7 ml of DMF were stirred at
60°C overnight. Aqueous ammonium chloride soluticas added and the mixture was extracted
with ethyl acetate. The organic phases were dmedcancentrated under reduced pressure and the

residue was purified by column chromatography toasgel using cyclohexane/ethyl acetate.
Yield: 141.4 mg (28 % of theory)
LC-MS (Method 1): R= 1.55 min; MS (ESIpos): m/z = 615 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = -0.13 (s, 9H), 0.82 - 0.93 (m, 2H), 1.26.34 (m,
3H), 1.51 (s, 6H), 3.61 - 3.71 (M, 2H), 4.26 - 4#0Q 2H), 5.24 (s, 2H), 5.85 - 5.93 (m, 2H), 7.09 -
7.17 (m, 2H), 7.18 - 7.28 (m, 1H), 7.31 - 7.40 (H), 7.47 (dd, 1H), 8.69 (dd, 1H), 8.89 (dd, 1H).

Example 91A
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Ethyl 3-(2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5,5-dimethyl-6-oxo-7-{[2-
(trimethylsilyl)ethoxy]methyl}-6,7-dihydro-5H-pyrio[2,3-d]pyrimidin-4-yl)propanoate

—~Si

140 mg (0.23 mmol) of Example 90A were dissolvedlinml of ethyl acetate, 50 mg of 10%

palladium on carbon were added and the mixture hyasogenated at standard pressure for 3 h.
Another 50 mg of 10% palladium on carbon were added the mixture was hydrogenated

overnight. The mixture was filtered through kiesilg the filter cake was washed with ethyl

acetate and the filtrate was concentrated. Thelueswas purified by flash chromatography on
silica gel (gradient DCM/MeOH (0.5-1%).

Yield: 118.6 mg (82% of theory)

LC-MS (Method 1): R= 1.46 min; MS (ESIpos): m/z = 619 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm]= -0.14 (s, 9H), 0.82 — 0.91 (m, 2H), 0.9B.11 (m, 5H),
1.46 (s, 6H), 2.90 - 3.00 (m, 2H), 3.08 - 3.18 @Hl), 3.42 - 3.58 (m, 5H), 3.53 (t, 2H), 4.01 (q,
2H), 5.19 (s, 2H), 5.89 (s, 2H), 6.99 - 7.13 (m)2H16 - 7.27 (m, 1H), 7.29 - 7.38 (m, 1H), 7.44
(dd, 1H), 8.62 - 8.68 (m, 1H), 8.89 (dd, 1H).

Example 92A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3i4-(3-hydroxy-3-methylbutyl)-5,5-dimethyl-
7-{[2-(trimethylsilyl)ethoxy]methyl}-5,7-dihydro-6H-pyrrolo[2,3-d]pyrirdin-6-one
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Under argon and at 0°C, 0.28 ml of a 1 M solutibmethylmagnesium bromide in THF
was added dropwise with stirring to 50 mg (0.08 Mrob Example 91A in THF, external
cooling was then removed and stirring was continaieRT for 2 h. A further 0.16 ml of
the 1 M solution of methylmagnesium bromide in Tigs then added and the mixture
was stirred at RT overnight. Aqueous ammonium atdoisolution was added and the
mixture was extracted repeatedly with dichloromethalThe combined organic phases
were washed with saturated aqueous sodium chleallgion, dried over sodium sulphate
and concentrated. The crude product (42.8 mg (888%teory) was reacted further without

purification.
LC-MS (Method 1): R= 1.43 min; MS (ESIpos): m/z = 605 (M+H)

Example 93A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p4-hydroxy-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
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6.0 g (14.87 mmol) of 4-amino-2-[1-(2-fluorobenzyM-pyrazolo[3,4-b]pyridin-3-yl]-5,5-
dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6ree (W02012/004258, Example 13A) were
dissolved in 60 ml of trifluoroacetic acid and cemblin an ice bath. With stirring, 6.7 ml of water
and then, in small portions over a period of 1.b41g (22.3 mmol) of sodium nitrite were added.
The reaction mixture was then poured into 250 mbafer and the resulting precipitate was filtered
off. The solid was added to 50 ml of water, the tomi@ was adjusted to pH 6 with conc. aqueous
sodium bicarbonate solution, the solid was trietlatonce more filtered off with suction, washed
with water and dried. Yield: 5.75 g (94% of theory

LC-MS (Method 1): R= 0.92 min; MS (ESIpos): m/z = 405 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.33 (s, 6H), 5.86 (s, 2H), 7.16 (t, 1/)23 (t, 1H),
7.28 - 7.41 (m, 2H), 7.49 (dd, 1H), 8.61 - 8.85 @), 11.11 (s, 1H), 12.12 (br. s, 0.2H), 12.44 (br
s, 0.8H).

Example 94A

4-Chloro-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-7-(4-methoxybenzyl)-5,5-
dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6re
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1.0 g (2.37 mmol) of Example 60 were dissolved hr@l of anhydrous DMF and stirred with
847.6 mg (2.60 mmol) of caesium carbonate and ®32.37 mmol) of 4-methoxybenzyl chloride
at RT for 2 h. 0.1 ml (0.71 mmol) of 4-methoxybehzkiloride was added and the mixture was
stirred overnight. Water was added, the reactioxture was partially concentrated under reduced
pressure and the residue was partitioned betwdsih @tetate and water. The water phase was
extracted repeatedly with ethyl acetate, and thmebiwed organic phases were dried over sodium
sulphate and concentrated. The residue was puffifisdby flash chromatography on silica gel
(gradient DCM/EE 0-20%) and then by preparative BRbgradient: 0.1% formic acid in water/5-
95% acetonitrile).

Yield: 936 mg (73% of theory)

LC-MS (Method 1): R= 1.41 min; MS (ESIpos): m/z = 543 (M+H)

'H NMR (400 MHz, DMSO-g¢): [ppm] = 1.49 (s, 6H), 3.70 (s, 3H), 4.97 (s, 26LP0 (s, 2H), 6.89
(d, 2H), 7.10 - 7.28 (m, 3H), 7.30 - 7.40 (m, 3AH}5 (dd, 1H), 8.66 - 8.75 (m, 2H).

Example 95A

Ethyl cyano{2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4yridin-3-yl]-7-(4-methoxybenzyl)-5,5-
dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimia-4-yl}acetate
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330 mg (0.61 mmol) of Example 94A in 4.4 ml of DNMRd 0.19 ml of ethyl cyanoacetate (1.82
mmol) and 136.4 mg (1.22 mmol) of potassium teitbkigde were stirred at RT for 5 min and at

60°C overnight. Water was added, the mixture wasaeted repeatedly with ethyl acetate and the
combined organic phases were concentrated undeceddoressure. The residue was purified by
preparative HPLC (gradient: 0.1% formic acid in er#8-95% acetonitrile).

Yield: 303 mg (81% of theory)

LC-MS (Method 1): R= 1.41 min; MS (ESIpos): m/z = 543 (M+H)
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Working examples

Example 1

5-Amino-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5-(trifluoromethyl)-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one

4 ml of a 2N solution of ammonia in ethanol werdeaito 119 mg (0.257 mmol) of Example 10A,
and the mixture was then treated at 100°C in aowiave for 30 min. This was followed by
concentration to dryness. The residue obtained vpasified by preparative HPLC
(acetonitrile:water (+ 0.05% formic acid) gradiefithis gave 16 mg of the title compound (14% of

theory).
LC-MS (Method 2): R= 1.00 min; MS (ESIpos): m/z = 444 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 5.88 (s, 2H), 7.16 (t, 1H), 7.21-7.28 @h]), 7.35-7.40
(m, 1H), 7.47 (dd, 1H), 8.69-8.71 (m, 2H), 8.87,(dlH), 8.98 (s, 1H), 12.16 (s, 1H).

Example 2

Ethyl 3-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyiit-3-yl]-8-methyl-6-0x0-5,6,7,8-
tetrahydropyrido[2,3-e][1,2,4]triazine-8-carboxydat
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Phosphoryl chloride (1.861 ml) was added to 148 (@99 mmol) of Example 13A, and the
mixture was stirred at room temperature overnigfithout any further treatment, this mixture was
dissolved in 20 ml of acetonitrile and, with iceoting, stirred into 13 ml of concentrated ammonia
solution. The reaction mixture was stirred at REronght and concentrated on a rotary evaporator.
Water and ethyl acetate were added to the residdettee phases were separated. The aqueous
phase was extracted twice with ethyl acetate. Tdrabined organic phases were washed with
saturated aqueous sodium chloride solution and thresd over sodium sulphate, filtered and
concentrated on a rotary evaporator. The residueirsddl was purified by preparative HPLC
(acetonitrile:water (+ 0.05% formic acid) gradierithis gave 85 mg of the title compound (61% of

theory).
LC-MS (Method 2): R= 1.00 min; MS (ESIpos): m/z = 462 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.10 (t, 3H), 1.74 (s, 3H), 3.07 (g, 24)09 (g, 2H),
5.90 (s, 2H), 7.15 (t, 1H), 7.21-7.26 (m, 2H), 7B40 (m, 1H), 7.48 (dd, 1H), 8.72 (dd, 1H), 8.95
(dd, 1H), 11.80 (s, 1H).

Example 3

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3B5-hydroxy-5-(pentafluoroethyl)-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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290 mg (0.775 mmol) of Example 8A were reacted agalsly to the procedure of Example 9A
with (pentafluoroethyl)trimethylsilane. This gavé&mg of the title compound (57% of theory).

LC-MS (Method 2): R= 1.08 min; MS (ESIpos): m/z = 495 (M+H)

5 'HNMR (400 MHz, DMSO-¢): & [ppm] = 5.88 (s, 2H), 7.17 (t, 1H), 7.22-7.30 @#]), 7.35-7.41
(m, 1H), 7.48 (dd, 1H), 8.19 (s, 1H), 8.71 (dd)18173 (s, 1H), 8.87 (dd, 1H), 12.29 (s, 1H).

Example 4

5-Amino-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5-(pentafluoroethyl)-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one

F
NN
P Wi

10
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233 mg (0.454 mmol) of Example 14A were reactedaguausly to the procedure of Example 1.
This gave 22 mg of the title compound (9% of th¢ory

LC-MS (Method 2): R= 1.08 min; MS (ESIpos): m/z = 494 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 5.88 (s, 2H), 7.16 (t, 1H), 7.22-7.28 @h]), 7.34-7.40
(m, 1H), 7.48 (dd, 1H), 8.66 (s, 1H), 8.71 (dd, 1817 (dd, 1H), 12.22 (s, 1H).

Example 5

7-(Cyclopropylmethyl)-3-[5-fluoro-1-(2-fluorobenyl H-pyrazolo[3,4-b]pyridin-3-yl]-7-methyl-
5,7-dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-oneatemate)

F
N
B
N
P/,
F
N
7\
N
—
HN
CH3
0

3 ml of phosphoryl chloride were added to 270 m&46 mmol) of the compound from Example
27A, and the mixture was stirred at RT overnighte Teaction mixture was then dissolved in 36
ml of acetonitrile and, with ice-cooling, stirredtd a mixture of 36 ml of concentrated aqueous
ammonia solution (33% strength). The mixture wasest at room temperature overnight. The
mixture was then concentrated to dryness. Theuwesiths taken up in ethyl acetate and water and
the phases were separated. The aqueous phase wasteek twice with ethyl acetate. The
combined organic phases were washed with satuaaeelous sodium chloride solution, dried over
sodium sulphate, filtered and concentrated. Acéftmiwas added to the residue. A precipitate
formed, which was filtered off and washed with #ldi acetonitrile. After drying under high

vacuum, this gave 158 mg (64% of theory) of tHe tbmpound.

LC-MS (Method 1): R= 1.16 min; MS (Elpos): m/z = 448 [M+H]
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'H NMR (400 MHz, DMSO-g): & [ppm] = -0.19 - -0.13 (m, 1H), 0.02-0.06 (m, 119)15-0.23
(m, 1H), 0.27-0.32 (m, 1H), 0.42-0.48 (m, 1H), 1(463H), 1.84 (dd, 1H), 1.90 (dd, 1H), 5.88 (s,
2H), 7.16-7.32 (m, 3H), 7.35-7.41 (m, 1H), 8.57,(&H), 8.80 (dd, 1H), 12.32 (s br, 1H).

Separation into enantiomers:

137 mg of the racemate obtained were separatedhatenantiomers by preparative SFC (mobile
phase: (CQethanol 71/29, pressure 150 bar, flow rate 114g/meimperature mobile phase 38°C,
wavelength: 210 nm) on a chiral phase (Daicel QpataAD-H (SFC), 5 uM 250 x 20 mm).

Example 5-1 (enantiomer 1)

Yield: 66 mg

ee > 99% (analytical SFC: (mobile phase: g@@anol 70/30) on a chiral phase (Chiralpak AD-H,
5 uM 250*4.6 mm)

R; = 3.050 min.

Example 5-2 (enantiomer 2)

Yield: 57 mg

ee > 99% (analytical SFC: (mobile phase: {@anol 70/30) on a chiral phase (Chiralpak AD-H,
5 uM 250*4.6 mm)

R, =5.775 min.

Example 6

7-[(Benzyloxy)methyl]-3-[5-fluoro-1-(2-fluorobenzytl H-pyrazolo[3,4-b]pyridin-3-yl]-7-methyl-
5,7-dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-oneacemate)
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450 mg (0.803 mmol) of the compound from Examplé 28ere reacted analogously to the
procedure of Example 5. This gave 204 mg (49% edty) of the title compound.

LC-MS (Method 2): R= 1.22 min; MS (Elpos): m/z = 514 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.39 (s, 3H), 3.86 (d, 1H), 3.92 (d, 14)37 (d, 1H),
4.41 (d, 1H), 5.89 (s, 2H), 7.07-7.09 (m, 2H), 7(1,71H), 7.21-7.31 (m, 5H), 7.35-7.41 (m, 1H),
8.56 (dd, 1H), 8.80 (dd, 1H), 12.33 (s br, 1H).

Example 7

7-Ethyl-3-[5-fluoro-1-(2-fluorobenzyl)-1H-pyrazol8[4-b]pyridin-3-yl]-7-methyl-5,7-dihydro-6H-

pyrrolo[2,3-e][1,2,4]triazin-6-0ne (racemate)
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323 mg (0.689 mmol) of the compound from Examplé\ 3tere reacted analogously to the
procedure of Example 5. After drying under highwao, this gave 188 mg (63% of theory) of the

title compound.
LC-MS (Method 2): R= 1.11 min; MS (Elpos): m/z = 422 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 0.78 (t, 3H), 1.45 (s, 3H), 1.86-1.99 (2#}), 5.88 (s,
2H), 7.15-7.31 (m, 3H), 7.35-7.41 (m, 1H), 8.57,(&H), 8.79 (dd, 1H), 12.27 (s br, 1H).

Separation into enantiomers:

185 mg of the racemate obtained were separatedhatenantiomers by preparative SFC (mobile
phase: (CQethanol 70/30, pressure 150 bar, flow rate 114g/meéimperature mobile phase 38°C,
wavelength: 254 nm) on a chiral phase (Daicel QpataAD-H (SFC), 5 uM 250*20 mm).

Example 7-1 (enantiomer 1)

Yield: 72 mg

ee > 99% (analytical SFC: (mobile phase: {@@thanol 70/30) on a chiral phase (Chiralpak AD-
H, 5 uM 250*4.6 mm)

R =5.205 min;

Example 7-2 (enantiomer 2)

Yield: 74 mg

ee 91% (analytical SFC: (mobile phase: (@@thanol 70/30) on a chiral phase (Chiralpak AD-H,
5 uM 250 x 4.6 mm)

R; = 7.504 min.

Example 8

3-[5-Fluoro-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-ptmin-3-yl]-7,7-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-€][1,2,4]triazin-6-0ne
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6.04 g (13.350 mmol) of the compound from Examp&A 3vere reacted analogously to the
procedure of Example 5. After drying under highwam, this gave 1.27 g (22% of theory) of the

title compound.
LC-MS (Method 1): R= 1.02 min; MS (Elpos): m/z = 420 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 3.70 (s, 3H), 5.75 (s, 2688 (d, 2H),
7.29 (d, 2H), 8.53 (dd, 1H), 8.78 (dd, 1H), 12.4®, 1H).

Example 9

3'-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-bjpdin-3-yl]spiro[cyclopentane-1,7'-
pyrrolo[2,3-€][1,2,4]triazin]-6'(5'H)-one
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0.456 g (0.978 mmol) of the compound from Examp8A 3vere reacted analogously to the
procedure of Example 5. After drying under highwam, this gave 0.274 g (64 % of theory) of the

title compound.
LC-MS (Method 1): R= 1.10 min; MS (Elpos): m/z = 434 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.85-2.20 (m, 8H), 5.88 (s, 2H), 7.15-7(30, 3H),
7.35-7.41 (m, 1H), 8.56 (dd, 1H), 8.78 (dd, 1H),1%(s, 1H).

Example 10

3-[5-Fluoro-1-(2-fluoro-4-methylbenzyl)-1H-pyraz¢®4-b]pyridin-3-yl]-7,7-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-€][1,2,4]triazin-6-one

CH

0.111 mg (0.201 mmol) of the compound from Exam{dlé were stirred in dichloromethane (4
ml) and trifluoroacetic acid (1 ml) at room tempera for 3 h. The mixture was then concentrated
to dryness. The residue was stirred in ethanol/gdéitdchloric acid (4:1, 10 ml) at 45°C for 3 h.
This was followed by concentration to dryness. Témidue obtained was purified by preparative
HPLC (methanol:water (+1 % trifluoroacetic acid)adient). This gave 29 mg of the title

compound (34% of theory).
LC-MS (Method 1): R= 1.10 min; MS (Elpos): m/z = 422 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.45 (s, 6H), 2.28 (s, 3H), 5.82 (s, 2697 (d, 1H),
7.04 (d, 1H), 7.18 (t, 1H), 8.54 (dd, 1H), 8.76 (), 12.18 (s br, 1H).
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Example 11

3-[5-Fluoro-1-(2-fluoro-3-methoxybenzyl)-1H-pyrapf8,4-b]pyridin-3-yl]-7,7-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-0ne

O’CHs

88 mg (0.156 mmol) of the compound from Example 4®Are reacted analogously to the
procedure of Example 10. Purification by prepaatiPLC (methanol:water gradient) gave 29 mg

of the title compound (42% of theory).
LC-MS (Method 1): R= 1.03 min; MS (Elpos): m/z = 438 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 3.82 (s, 3H), 5.87 (s, 2Bl){5-6.78 (m,
1H), 7.05-7.14 (m, 2H), 8.55 (dd, 1H), 8.78 (dd)1#R2.18 (s br, 1H).

Example 12

3-[5-Fluoro-1-(2-fluoro-3-methylbenzyl)-1H-pyraz¢®4-b]pyridin-3-yl]-7,7-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-one
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CH

81 mg (0.148 mmol) of the compound from Example A@#e reacted analogously to Example
10. Purification by preparative HPLC (acetonitsater (+1% trifluoroacetic acid) gradient) gave

17 mg of the title compound (27% of theory).
LC-MS (Method 1): R= 1.05 min; MS (Elpos): m/z = 422 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 2.22 (d, 3H), 5.86 (s, 2@))2-7.10 (m,
2H), 7.22-7.26 (m, 1H), 8.55 (dd, 1H), 8.78 (dd)1R.17 (s br, 1H).

Example 13

7-(2-Ethoxyethyl)-3-[5-fluoro-1-(2-fluorobenzyl)-1dyrazolo[3,4-b]pyridin-3-yl]-7-methyl-5,7-
dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-0ne
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CH,
40 mg (0.078 mmol) of the compound from Example 4&ére reacted analogously to the

procedure of Example 5. After purification by preggeve HPLC (acetonitrile:water (+ 0.05%
formic acid) gradient), this gave 16 mg (44% ofaiyd of the title compound.

LC-MS (Method 1): R= 1.08 min; MS (Elpos): m/z = 466[M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 0.74 (t, 3H), 1.45 (s, 3H), 2.18-2.28 (@h{), 2.99-3.13
(m, 2H), 3.21-3.27 (m, 1H), 3.29-3.35 (m, 1H supgrdsed by water signal), 5.87 (dd, 2H), 7.15-
7.31 (m, 3H), 7.35-7.41 (m, 1H), 8.55 (dd, 1H),8(@d, 1H), 12.16 (s, 1H).

Example 14

4-(6-Ethoxypyridin-3-yl)-2-[1-(2-fluorobenzyl)-1Hywazolo[3,4-b]pyridin-3-yl]-5,5-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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Under an atmosphere of argon, 150 mg (0.18 mmoR-ff-(2-fluorobenzyl)-1H-pyrazolo[3,4-
b]pyridin-3-yl]-4-iodo-5,5-dimethyl-5,7-dihydro-6iyrrolo[2,3-d]pyrimidin-6-one (Example
47A) were suspended in 4 ml of absolute dioxanen@l (0.54 mmol) of 6-ethoxypyridin-3-
yhboronic acid, 10 mg (0.04 mmol) of tricyclohegfiiosphine and 0.72 ml (0.72 mmol) of 1 N
agueous potassium carbonate solution were addethandixture was stirred in a stream of argon
for 10 min. 20 mg (0.03 mmol) of 1,1'-bis(dipheriytizphino)ferrocenepalladium(ll) chloride and
31 mg (0.03 mmol) of tetrakis(triphenylphosphindfgdium(0) were added and the mixture was
stirred at 140°C in a microwave for 30 min. Afteoting, the reaction mixture was filtered through
an Extrelut cartridge, the cartridge was rinsechwiichloromethane/methanol (v/v = 2:1) and the
filtrate was concentrated on a rotary evaporatbie fesidue was purified by preparative HPLC
(mobile phase: acetonitrile/water, gradient 20:80100:0). 29 mg of the target compound were
obtained (30% of theory).

LC-MS (Method 1) R= 1.22 min; MS (ESIpos): m/z = 510 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.25 (s, 6H), 1.38 (t, 3H), 4.42 (q, 28)87 (s, 2H),
7.01 (d, 1H), 7.12-7.25 (m, 3H), 7.33- 7.39 (m, 1AA2 (dd, 1H), 7.98 (dd, 1H), 8.44 (d, 1H),
8.66 (dd, 1H), 8.79 (dd, 1H), 11.79 (s, 1H).

Example 15

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3l5,5-dimethyl-4-(1H-pyrazol-5-yl)-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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Under an atmosphere of argon, 150 mg (0.18 mmoR-ff-(2-fluorobenzyl)-1H-pyrazolo[3,4-
b]pyridin-3-yl]-4-iodo-5,5-dimethyl-5,7-dihydro-6iyrrolo[2,3-d]pyrimidin-6-one (Example
47A) were suspended in 4 ml of absolute dioxang, @ (0.54 mmol) of 5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 0.72 mL7@ mmol) of 1 N aqueous potassium
carbonate solution were added and the mixture Vitmedsin a stream of argon for 10 min. 42 mg
(0.04 mmol) of tetrakis(triphenylphosphine)palladi@) were added and the mixture was stirred at
140°C in a microwave for 30 min. After cooling, theaction mixture was filtered through an
Extrelut cartridge, the cartridge was rinsed witbhtbromethane/methanol (v/iv = 2:1) and the
filtrate was concentrated on a rotary evaporatbe fesidue was purified by preparative HPLC
(mobile phase: acetonitrile/water, gradient 20:80100:0). 66 mg of the target compound were
obtained (80% of theory).

LC-MS (Method 1) R= 0.99 min; MS (ESIpos): m/z = 455 (M+H)

'H NMR (400 MHz, DMSO-¢): 5 [ppm] = 1.61 (s, 6H), 5.88 (s, 2H), 7.13-7.26 @hi), 7.34-
7.39 (m, 1H), 7.50 (dd, 1H), 7.98 (s, 1H), 8.69, (i), 8.98 (dd, 1H), 11.63 (s, 1H), 13.48 (s, 1H).

Example 16

4-(Cyclopropylethynyl)-2-[1-(2-fluorobenzyl)-1H-parolo[3,4-b]pyridin-3-yl]-5,5-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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Under an atmosphere of argon, 1.000 g (1.23 mnioB-jd-(2-fluorobenzyl)-1H-pyrazolo[3,4-
b]pyridin-3-yl]-4-iodo-5,5-dimethyl-5,7-dihydro-6iyrrolo[2,3-d]pyrimidin-6-one (Example
47A) and 243 mg (3.68 mmol) of ethynylcyclopropavere initially charged in 20 ml of absolute
THF. 372 mg (3.68 mmol) of diisopropylamine, 70 (@37 mmol) of copper(l) iodide and 172
mg (0.25 mmol) of dichlorobis(triphenylphosphind)adium(ll) were added, and the mixture was
heated at reflux for 48 h. The reaction mixture wascentrated and the residue was taken up in
DMSO. The mixture was filtered and the filtrate wasified by preparative HPLC (mobile phase:
acetonitrile/water, gradient 20:80 100:0). This gave 198 mg of the target compoundtitip
89%; 32% of theory).

LC-MS (Method 1) R= 1.18 min; MS (ESIpos): m/z = 453 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 0.89-0.93 (m, 2H), 1.03-1.08 (m, 2H), 141 6H),
1.73-1.80 (m, 1H), 5.86 (s, 2H), 7.13-7.26 (m, 3FB4- 7.39 (m, 1H), 7.46 (dd, 1H), 8.68 (dd,
1H), 8.84 (dd, 1H), 11.68 (s, 1H).

Example 17

4-(2-Cyclopropylethyl)-2-[1-(2-fluorobenzyl)-1H-pgzolo[3,4-b]pyridin-3-yl]-5,5-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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140 mg (0.28 mmol) of 4-(cyclopropylethynyl)-2-[2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-
3-yl]-5,5-dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pynidin-6-one (Ex. 16) were dissolved in 14
ml of absolute THF. The solution was hydrogenated flow hydrogenation reactor (H-Cube from
Thales Nano, Budapest, model HC-2-SS) fitted withO& palladium on carbon cartridge at a
hydrogen pressure of 10 bar. The reaction mixtuae woncentrated and the residue was purified
by preparative HPLC (mobile phase: acetonitrileézagradient 20:80- 100:0). 54 mg of the

target compound were obtained (43% of theory).
LC-MS (Method 1) R= 1.28 min; MS (ESIpos): m/z = 457 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 0.08-0.12 (m, 2H), 0.40-0.43 (m, 2H), 6086 (m,
1H), 1.42 (s, 6H), 1.77 (g, 2H), 2.89 (t, 2H), 586 2H), 7.12-7.25 (m, 3H), 7.34- 7.38 (m, 1H),
7.45 (dd, 1H), 8.66 (dd, 1H), 8.89 (dd, 1H), 11(§41H).

Example 18

4-[(2)-2-Cyclopropylvinyl]-2-[1-(2-fluorobenzyl)-1Hpyrazolo[3,4-b]pyridin-3-yl]-5,5-dimethyl-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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140 mg (0.28 mmol) of 4-(cyclopropylethynyl)-2-[2-{luorobenzyl)-1H-pyrazolo[3,4-b]pyridin-
3-yl]-5,5-dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pynidin-6-one (Ex. 16) were dissolved in 14
ml of absolute THF. The solution was hydrogenatedn H-Cube from Thales Nano, Budapest,
model HC-2-SS, fitted with a 10% palladium on carlsartridge at a hydrogen pressure of 10 bar.
The reaction mixture was concentrated and the wesinbs purified by preparative HPLC (mobile
phase: acetonitrile/water, gradient 20:80100:0). 23 mg of the target compound were obtained
(18% of theory).

LC-MS (Method 1) R=1.21 min; MS (ESIpos): m/z = 455 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm]= 0.63-0.66 (m, 2H), 0.92-0.96 (m, 2H), 1.40 6H),
3.24-3.28 (m, 1H), 5.51 (t, 1H), 5.83 (s, 2H), 6(d41H), 7.13-7.30 (m, 3H), 7.34- 7.39 (m, 1H),
7.44 (dd, 1H), 8.66 (dd, 1H), 8.89 (dd, 1H), 11(§51H).

Example 19

3-[1-(2-Fluorobenzyl)-6-(trifluoromethyl)-1H-pyrakg3,4-b]pyridin-3-yl]- 7, 7-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-0ne
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8 ml of phosphoryl chloride were added to 255 mgd§0mmol) of methyl 2-{3-[1-(2-
fluorobenzyl)-6-(trifluoromethyl)-1H-pyrazolo[3,4Kyridin-3-yl]-5-hydroxy-1,2,4-triazin-6-yl}-
2-methylpropanoate (Ex. 89A), and the mixture wirsesl at RT for 1.5 h. With ice cooling, the
reaction mixture was stirred into 50 ml of a concated aqueous ammonia solution (35%
strength). The mixture was stirred at room tempeeabvernight. The precipitate was filtered off,
washed with water and recrystallized from ethaibis gave 98 mg (47% of theory) of the title

compound.
LC-MS (Method 1): R= 1.18 min; MS (Elpos): m/z = 458 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.46 (s, 6H), 5.92 (s, 2H), 7.17-7.26 @hi), 7.34-
7.42 (m, 2H), 7.97 (d, 1H), 9.14 (d, 1H), 12.23 &r1H).

Example 20

2-[5-Fluoro-1-(2-fluorobenzyl)-6-methyl-1H-pyraz¢B4-b]pyridin-3-yl]-5,5-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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100 mg (0.183 mmol) of Example 56A in DMF (10 mlene hydrogenated with palladium on
carbon (10%) at standard pressure. After complete/arsion, the mixture was filtered through
Celite, the filter residue was washed with DMF, fitieate was concentrated and the residue was
purified by preparative HPLC (acetonitrile:watef(@5 % formic acid) gradient). This gave 61 mg
of the target compound (80% of theory).

LC-MS (Method 1) R=1.16 min; MS (ESIpos): m/z = 421(M+H)

'H NMR (400 MHz, DMSO-¢): 8 [ppm] = 1.37 (s, 6H), 2.63 (d, 3H), 5.80 (s, 2A).3-7.26 (m,
3H), 7.34- 7.40 (m, 1H), 8.47 (d, 1H), 8.61 (s, 1H).54 (s br, 1H).

Example 21

3-[5-Fluoro-1-(2-fluorobenzyl)-6-methyl-1H-pyraz¢®4-b]pyridin-3-yl]-7,7-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-0ne

F
H.C N
3 | AN N\N
P
F
N
N7
N
—
HN CH,
CH
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522 mg (1.150 mmol) of Example 54A were reactedaguausly to the procedure of Example 5.
After purification by preparative HPLC (acetonirilvater (+0.05 % formic acid) gradient), this
gave 90 mg of the target compound (18% of theory).

LC-MS (Method 1) R= 1.10 min; MS (ESIpos): m/z = 422 (M+H)

'H NMR (400 MHz, DMSO-g): § [ppm] = 1.45 (s, 6H), 2.65 (d, 3H), 5.83 (s, 2@)14-7.26 (m,
3H), 7.35- 7.40 (m, 1H), 8.43 (d, 1H), 12.15 (s1H).

Example 22

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p4,5,5-trimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

F
N
B
N
P
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HN CH,
CH
O 3

Under argon, 500 mg (0.49 mmol) of Example 47A wiaitally charged in dioxane. 19.8 mg
(0.02 mmol) of PdG(dppf)CH,CIl, were then added, and 0.97 ml (1.94 mmol) of a 2Mteon of
dimethylzinc in toluene was added dropwise oveerdod of 15 min. After 20 min of stirring under
argon, the reaction mixture was heated in a micvewat 120°C for 4 h. Water was then added
carefully at 10°C and the mixture was concentrateder reduced pressure. The residue was
purified by preparative HPLC (gradient of 0.1% fazracid in water/acetonitrile, 10-95%). This
gave 270.8 mg of the target compound (69% of theory

LC-MS (Method 1) R= 1.04 min; MS (ESIpos): m/z = 403 (M+H)

'H NMR (400 MHz, DMSO-g¢):  [ppm] = 1.40 (s, 6H), 5.84 (s, 2H), 7.09 - 7.28 @Hl), 7.31 -
7.40 (m, 1H), 7.44 (dd, 1H), 8.67 (dd, 1H), 8.98,(dH), 11.51 (br. s, 1H) (GHgroup under
DMSO peak).
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Example 23

(rac) (7S)-7-(But-3-en-1-yl)-3-[1-(2-fluorobenzyl)-1H-mzolo[3,4-b]pyridin-3-yl]-7-methyl-5,7-
dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-0ne

The crude product of the compound from Example %8#s carefully diluted with 50 ml of
acetonitrile and slowly added dropwise to a 33%ngjth aqueous ammonia solution cooled to 0°C
(80 ml) (temperature increase to 12°C). The 2-phabdure was stirred at room temperature
overnight. The phases were separated and the agjphase was extracted twice with ethyl acetate.
The combined organic phases were washed with satbisgueous sodium chloride solution, dried
over sodium sulphate and concentrated. The residgepurified by preparative HPLC gradient:
water + 0.05% formic acid/acetonitrile 20-95%. Thave 415.9 mg of the target compound (66%
of theory).

LC-MS (Method 1) R=1.11 min; MS (ESIpos): m/z = 430 (M+H)

'H NMR (400 MHz, DMSO-g):  [ppm] = 1.47 (s, 3 H), 1.85 - 2.10 (m, 4 H), 4:7897 (m, 2 H),
5.59 - 5.74 (m, 1 H), 5.89 (s, 2 H), 7.10 - 7.29 @H), 7.32 - 7.42 (m, 1 H), 7.49 (dd, 1H), 8.64 -
8.75 (m, 1H), 8.87 (dd, 1H), 12.28 (s, 1H).

Example 24

N-({2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridiB-yl]-5,5-dimethyl-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidin-4-yl}methyl)methanesulphoméde
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Under argon, 55 mg (0.091 mmol, 79% pure) of Exand@ were initially charged in 0.564 ml of
dichloromethane and 0.564 ml of DMF. 35 ul (0.20afjnof N,N-diisopropylethylamine and 8 pl
(0.1 mmol) of methanesulphonyl chloride were theldeml. The mixture was stirred at room
temperature for 1 h. The mixture was then freednftbe solvent under reduced pressure. The
residue was purified by flash chromatography oieasijel (gradient: CH/EA, 0-100%). This gave
9.9 mg (22% of theory) of the target compound.

LC-MS (Method 1) R= 0.90 min; MS (ESIpos): m/z = 496 (M+H)

'H NMR (400 MHz, DMSO-g): 5 [ppm]= 1.43 (s, 6 H), 3.00 (s, 3 H), 4.36 (d, 2B)86 (s, 2H),
7.11 - 7.28 (m, 3H), 7.32 - 7.39 (m, 1H), 7.43 (did), 7.79 (t, 1H), 8.68 (dd, 1H), 9.11 (dd, 1H),
11.69 (s, 1H).

Example 25

(rac) Ethyl 3-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pwin-3-yl]-6-ox0-6,7-dihydro-5H-
pyrrolo[2,3-e][1,2,4]triazine-7-carboxylate
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Under argon, 343 mg (8.58 mmol) of 60% sodium hdanivere initially charged in 10 ml of 1-
methyl-2-pyrrolidone. 0.651 ml (4.29 mmol) of etmghlonate was then added slowly. After 5 min
of stirring, 290 mg (0.82 mmol) of Example 64A wexdded. The mixture was stirred at room
temperature for 15 min and then heated to 120°Cniytet. The mixture was partitioned between
ethyl acetate and saturated aqueous ammonium alsoiution, the phases were separated and the
agueous phase was extracted twice with ethyl acetéie combined organic phases were washed
with saturated aqueous sodium chloride solutioreddover sodium sulphate and concentrated
under reduced pressure. The residue was purifiegréyarative HPLC (gradient: water + 0.05%

formic acid/acetonitrile 10-95%). This gave 46.5 (h8% of theory) of the target compound.
LC-MS (Method 1) R= 0.90 min; MS (ESIpos): m/z = 434 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.29 (t, 3 H), 4.19 - 4.33 (m, 2H), 5.85 2 H), 7.11 -
7.31 (m, 3H), 7.32 - 7.41 (m, 1H), 7.47 (dd, 1HEB- 8.77 (m, 2H), 11.91 (br.s, 1H), 14.27 (br. s,
1H).

Example 26

(rac){3-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyiit3-yl]-7-methyl-6-0x0-6, 7-dihydro-5H-
pyrrolo[2,3-e][1,2,4]triazin-7-yl}acetic acid
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50 mg (0.12 mmol) of Example 28 were initially aped in 2 ml of acetonitrile. 3 ml of dioxane
were then added. At room temperature, 0.70 mg 08r@mol) of ruthenium trichloride hydrate
and 180 mg (0.842 mmol) of sodium periodate dissbivm 1 ml of water were added. The mixture
was then stirred at room temperature overnight. mhdure was then partitioned between ethyl
acetate and water and the phases were separatedqilibous phase was extracted twice with ethyl
acetate. The combined organic phases were washid saturated aqueous sodium chloride
solution, dried over sodium sulphate and concesdrainder reduced pressure. The residue was
purified by preparative HPLC (acetonitrile:wate(@5 % formic acid) gradient). This gave 13.1
mg (25% of theory) of the target compound.

LC-MS (Method 1) R= 0.87 min; MS (ESIpos): m/z = 434 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.42 (s, 3H), 3.05 - 3.25 (m, 2H), 5.88.95 (m, 2 H),
7.11 - 7.30 (m, 3H), 7.32 - 7.43 (m, 1H), 7.48 (tid{), 8.68 - 8.76 (m, 1H), 8.86 (dd, 1 H), 12.27
(br.s., 1H) 12.70 (br. s., 1H).

Example 27

Ethyl 3-{2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pidin-3-yl]-5,5-dimethyl-6-0x0-6,7-dihydro-
5H-pyrrolo[2,3-d]pyrimidin-4-yl}acrylate
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The crude product from Example 71A (0.06 mmol) wasolved in 1 ml of dioxane. 1 ml of 2 N

aqueous hydrochloric acid was then added, and tkteima was stirred at room temperature for 3 h.
The mixture was taken up in acetonitrile and pedfby prep. HPLC [gradient of water with 0.1%
formic acid/acetonitrile 10 — 95%)]. The produadtions (mixture of Ex. 71A and Ex. 27) were
dissolved in 2 ml of acetonitrile and 1 ml of etbhrl ml of 1 N aqueous hydrochloric acid was
added and, after 5 h at RT, the mixture was once= rparified by preparative HPLC [gradient of

water with 0.1% formic acid/acetonitrile (10 — 93%d)his gave 9 mg (18% of theory, purity 70%)

of the target compound.
LC-MS (Method 1) R=1.18 min; MS (ESIpos): m/z = 487 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm]= 1.31 (t, 3H), 1.46 (s, 6H), 4.29 (q, 2H)8% (s, 2H),
7.06 - 7.31 (m, 3H), 7.31 - 7.43 (m, 1H), 7.4557/(m, 1H), 8.63 - 8.76 (m, 1H), 8.84 - 8.92 (m,
1H), 11.89 (br. s, 1H).

Example 28

(rac) 7-Allyl-3-[1-(2-fluorobenzyl)-1H-pyrazolo[3;B]pyridin-3-yl]-7-methyl-5,7-dihydro-6H-
pyrrolo[2,3-€][1,2,4]triazin-6-0ne
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10 g (21.62 mmol) of Example 66A in 180 ml (1.95 at)rof phosphoryl chloride were stirred at
room temperature overnight. The intermediate, (ethyl 2-{5-chloro-3-[1-(2-fluorobenzyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-1,2,4-triazin-6-yl}-2nethylpent-4-enoate, was detected in the LC-
MS:

LC-MS (Method 1): R= 1.37 min; MS (ESIpos): m/z = 481 (M+H)

The reaction solution was diluted with 944 ml ohgdrous acetonitrile and slowly added dropwise
to a 33% strength aqueous ammonia solution (1.48d)ed to 0°C (temperature increase to 12°C).
The mixture was stirred at room temperature ovérigy each case 1 | of water and ethyl acetate
were added, and the reaction solution was stirreltl Whe phases were separated and the aqueous
phase was re-extracted with 500 ml of ethyl acefBit® combined organic phases were washed
with 500 ml saturated aqueous sodium chloride mwlutAfter drying over sodium sulphate, the
mixture was concentrated under reduced pressure gakie 4.70 g (33% of theory, purity 64%) of

the title compound.

LC-MS (Method 1): R= 1.06 min; MS (ESIpos): m/z = 416 (M+H)
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A sample was purified by prep. HPLC (water with®% formic acid/acetonitrile, gradient 20 —

95% acetonitrile).

'H NMR (400 MHz, DMSO-g): & [ppm]= 1.43 (s, 3H), 2.57 - 2.70 (m, 2H), 4.94.2%6(m, 2H),
5.48 - 5.73 (m, 1H), 5.89 (s, 2H), 7.10 - 7.30 8H), 7.31 - 7.43 (m, 1H), 7.49 (dd, 1H), 8.72 (dd,
1H), 8.87 (dd, 1H), 12.27 (s, 1H).

Example 29

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p4-isobutyl-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

F

/N N\
X | /N

N — H,C

\ CH,

HN
CH,
2 CH,

Under argon, 200 mg (0.39 mmol) of Example 47A waitally charged in 8 ml of dioxane. 31.8
mg (0.04 mmol) of Pd@dppf) CHCI, were then added, and 3.11 ml (1.56 mmol) of aNd.5
solution of isobutylzinc bromide in tetrahydrofuramere added dropwise. The mixture was then
heated in a microwave at 120°C for 3 h. Water vdaked carefully, and the mixture was extracted
with dichloromethane. The organic phase was driggd eodium sulphate and concentrated under
reduced pressure and the residue was purified dyyapative HPLC (gradient of 0.1% formic acid

in water/acetonitrile, 60-85%). This gave 51.7 r8@% of theory) of the target compound.
LC-MS (Method 1) R= 1.30 min; MS (ESIpos): m/z = 445 (M+H)

'H NMR (400 MHz, DMSO-g): 5 [ppm] = 1.01 (d, 6H), 1.40 (s, 6H), 2.68 (d, 2H)86 (s, 2H),
7.10 - 7.28 (m, 3H), 7.32 - 7.41 (m, 1H), 7.46 (tiH), 8.67 (d, 1H), 8.88 (d, 1H), 11.59 (s, 1H),
(C-H signal superposed by DMSO peak).
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Example 30

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-31y5,5-dimethyl-4-(4,4,4-trifluorobutyl)-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one

F
N
2 | N
N
\ /
ROF
N =N F
\
HN
CH,
CH
O 3

Under argon, 200 mg (0.39 mmol) of Example 47A waittally charged in 8 ml of dioxane. 31.8
mg (0.04 mmol) of Pd@dppf) CHCI, were then added, and 2.05 ml (1.57 mmol) of thetiem
from Example 72A were added dropwise. The mixtues wthen heated in a microwave at 120°C
for 3 h. Once more, the same amounts of Rd@pf) CHCI, and the solution from ExampkA
were added and the mixture was heated in a micrewar a further 3 h. Water was added
carefully, and the mixture was extracted with dicbimethane. The organic phase was dried over
sodium sulphate and concentrated under reducedyseesand the residue was purified by prep.
HPLC (gradient of 0.1% formic acid in water/acetold, 60-85%). This gave 50 mg (30% of

theory) of the target compound.
LC-MS (Method 1) R=1.22 min; MS (ESIpos): m/z = 499 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm]= 1.41 (s, 6H), 2.02 - 2.14 (m, 2H), 2.922H), 5.86 (s,
2H), 7.11 - 7.27 (m, 3H), 7.32 - 7.40 (m, 1H), 7(44, 1H), 8.67 (dd, 1H), 8.88 (dd, 1H), 11.61
(br. s, 1H), (CH2 group under DMSO peak).

Example 31

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3B5,5-dimethyl-4-(3,3,3-trifluoropropyl)-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one



10

15

- 200 -

Under argon, 200 mg (0.39 mmol) of Example 47A waitially charged in 8 ml of dioxane. 25.4
mg (0.03 mmol) of Pd@dppf) CHCI, were then added, and 1.92 ml (1.56 mmol) of thetiem
from Example 73A were added dropwise. The mixtuees when heated in a microwave at 120°C
for 3 h. Water was added carefully, and the mixtwaes extracted with dichloromethane. The
organic phase was dried over sodium sulphate andeotrated under reduced pressure, and the
residue was purified by prep. HPLC (gradient of®0.formic acid in water/acetonitrile, 60-85%).
This gave 54 mg (28% of theory) of the target conmab

LC-MS (Method 1) R=1.19 min; MS (ESIpos): m/z = 485 (M+H)

'H NMR (400 MHz, DMSO-g): 5 [ppm] = 1.41 (s, 6H), 2.85 - 3.00 (m, 2H), 3.03.20 (m, 2H),
5.87 (s, 2H), 7.10 - 7.27 (m, 3H), 7.31 - 7.40 {M), 7.47 (dd, 1H), 8.68 (dd, 1H), 8.88 (dd, 1H),
11.69 (br. s, 1H).

Example 32

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-315,5-dimethyl-4-propyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
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Under argon, 200 mg (0.39 mmol) of Example 47A waitally charged in 5 ml of dioxane. 7.9
mg (0.01 mmol) of Pd@dppf) CHCI, were then added, and 3.11 ml (1.56 mmol) of aN).5
solution of propylzinc bromide in tetrahydrofurarene added dropwise. The mixture was then
heated in a microwave at 120°C for 3 h and at 14@tC h. A further 20 mg (0.03 mmol) of
PdG,(dppf) CHCIl, and1.6 ml (0.80 mmol) of 0.5 M propylzinc bromide stidun were added, and
the mixture was heated in a microwave at 120°C3fdr. Water was added carefully, and the
mixture was extracted with dichloromethane. Theanig phase was dried over sodium sulphate
and concentrated under reduced pressure. The eegkbd mg) was purified by silica gel
chromatography (mobile phase DCM/acetonitrile, &gl then by prep. HPLC (gradient of 0.1%
formic acid in water/acetonitrile, 60-85%). Thisvga46 mg (27% of theory) of the target

compound.
LC-MS (Method 1) R= 1.21 min; MS (ESIpos): m/z = 431 (M+H)

'H NMR (400 MHz, DMSO-g): 5 [ppm] = 1.02 (t, 3H), 1.40 (s, 6H), 1.88 (sxt, 2B)78 (t, 2H),
5.86 (s, 2H), 7.11 - 7.28 (m, 3H), 7.32 - 7.40 (), 7.46 (dd, 1H), 8.67 (dd, 1H), 8.90 (dd, 1H),
11.58 (s, 1H).

Example 33

(rac) Ethyl 2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pylin-3-yl]-5-methyl-6-0x0-6,7-dihydro-
5H-pyrrolo[2,3-d]pyrimidine-5-carboxylate
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Under an atmosphere of argon, 874.4 mg (1.53 mofdxample 43 were dissolved in 15 ml of

H

N,N-dimethylformamide, and 200 mg of 10% palladiam activated carbon were added. The
mixture was hydrogenated at standard pressurer Afdelition of a further 100 mg of 10%
palladium on activated carbon, the mixture was omm#e hydrogenated at standard pressure
overnight. Another 50 mg of 10% palladium on adtgacarbon were added, and the mixture was
hydrogenated at standard pressure for another.iigiet mixture was filtered through Celite and
concentrated. Drying under high vacuum gave 1.16f grude target compound which was
processed further as such. A sample was purifiegrey. HPLC (gradient of 0.05 % formic acid in

water/acetonitrile, 30-95%).
LC-MS (Method 1) R= 1.06 min; MS (ESIpos): m/z = 447 (M+H)

'H NMR (400 MHz, DMSO-g): 5 [ppm] = 1.10 (t, 3 H) 1.65 (s, 3 H) 4.06 - 4.19, @H) 5.87 (s,
2 H) 7.12 - 7.19 (m, 1 H) 7.19 - 7.29 (m, 2 H) 7-3241 (m, 1 H) 7.45 (dd, 1 H) 8.64 (s, 1 H) 8.69
(dd, 1 H) 8.87 (dd, 1 H) 11.92 (br.s, 1 H).

Example 34

(rac) 2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridinyd}-5-methyl-5-(1,3,4-thiadiazol-2-yl)-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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167.5 mg (0.36 mmol) of Example 77A were initiatlgarged in 5 ml of toluene and, with 154.5
mg (0.38 mmol) of 4-methoxyphenyldithiophosphonithydride, stirred at a bath temperature of
100°C for 3 h and allowed to stand at room tempeeabvernight. After addition of 2 ml of
tetrahydrofuran, the mixture was stirred at 1008€ d further 3 h. 73.6 mg (0.18 mmol) of 4-
methoxyphenyldithiophosphonic anhydride were added] the mixture was stirred at 100°C
overnight. The mixture was then purified by pre@U€ (gradient of 0.05 % formic acid in
water/20-95% acetonitrile). This gave 84.5 mg (5dRtheory) of the target compound.

LC-MS (Method 1) R= 0.96 min; MS (ESIpos): m/z = 459 (M+H)

'H NMR (400 MHz, DMSO-g): § [ppm]= 1.95 (s, 3H), 5.88 (s, 2H), 7.11 - 7.19 (tH), 7.20 -
7.28 (m, 2H), 7.31 - 7.41 (m, 1H), 7.46 (dd, THESB(dd, 1H), 8.84 (s, 1H), 8.90 (dd, 1H), 9.65 (s,
1H), 12.18 (br. s, 1H).

Example 35

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3}y6,5-dimethyl-4-(2-methyl-1,3-thiazol-5-
y)-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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Under an atmosphere of argon, 200 mg (0.24 mmaoityp62%) of Example 47A were suspended
in 5 ml of dioxane, and 162.83 mg (0.72 mmol) ofme&thyl-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1,3-thiazole and 0.96 ml (0.96nal) of 1 N aqueous potassium carbonate
solution were added. After 10 min, 55 mg (0.05 mnodltetrakis(triphenylphosphine)palladium(0)
were added and the mixture was stirred at 140°€rmicrowave for 1 h. Another 162.83 mg (0.72
mmol) of 2-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dadporolan-2-yl)-1,3-thiazole were added,
followed by 20.28 mg (0.07 mmol) of tricyclohexylpmphine and 26.46 mg (0.04 mmol) of 1,1'-
bis(diphenylphosphino)ferrocenepalladium(ll) chileri After 1 h at 140°C in the microwave, the
mixture was filtered and separated twice by preBLE (acetonitrile:water (+0.1% formic acid)

gradient). This gave 11 mg (9% of theory) of thgéa compound.
LC-MS (Method 1) R= 1.09 min; MS (ESIpos): m/z = 486 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.51 (s, 6H), 2.78 (s, 3H), 5.88 (s, 2AN7-7.18 (m,
1H), 7.18-7.28 (m, 2H), 7.31-7.41 (m, 1H), 7.51,(d), 8.31 (s, 1H), 8.70 (dd, 1H), 8.93 (m,
1H), 11.87 (br s, 1H).

Example 36

4-(2,4-Dimethyl-1,3-thiazol-5-yl)-2-[1-(2-fluorobewl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-5,5-
dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6re
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200 mg (0.24 mmol, purity 62%) of Example 47A weeacted analogously to Example 35 with
173 mg (0.72 mmol) of 2,4-dimethyl-5-(4,4,5,5-tetethyl-1,3,2-dioxaborolan-2-yl)-1,3-thiazole.
This gave 40 mg of the title compound (27% of tlygor

LC-MS (Method 1) R= 1.08 min; MS (ESIpos): m/z = 500 (M+H)

'H NMR (400 MHz, DMSO-g): § [ppm] = 1.26 (s, 6H), 2.27 (s, 3H), 2.72 (s, 3B)B7 (s, 2H),
7.12-7.25 (m, 3H), 7.33-7.39 (m, 1H), 7.43 (dd, 181p6 (dd, 1H), 8.74 (dd, 1H), 11.83 (s, 1H).

Example 37

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3B4-(2-isopropyl-4-methyl-1,3-thiazol-5-yl)-
5,5-dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidié-one

F
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200 mg (0.24 mmol, purity 62%) of Example 47A weeacted analogously to Example 35 with
193 mg (0.72 mmol) of 2-isopropyl-4-methyl-5-(4,&8%etramethyl-1,3,2-dioxaborolan-2-yl)-1,3-
thiazole. This gave 60 mg of the title compound®4df theory).

LC-MS (Method 1) R= 1.24 min; MS (ESIpos): m/z = 528 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] =1.25 (s, 6H), 1.39 (d, 6H), 2.29 (s, 3H), 3.33 {s&pl),
5.87 (s, 2H), 7.12-7.25 (m, 3H), 7.33-7.39 (m, 28157 (dd, 1H) 8.75 (dd, 1H) 11.84 (br s, 1H).

Example 38

4-(1,3-Dimethyl-1H-pyrazol-5-yl)-2-[1-(2-fluorobeyl-1H-pyrazolo[3,4-b]pyridin-3-yl]-5,5-
dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6re

F

200 mg (0.24 mmol, purity 62%) of Example 47A weeacted analogously to Example 35 with
101 mg (0.72 mmol) of (1,3-dimethyl-1H-pyrazol-B4dronic acid. This gave 41 mg of the title
compound (33% of theory).

LC-MS (Method 1) R= 1.05 min; MS (ESIpos): m/z = 483 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] =1.24 (s, 6H), 2.26 (s, 3H), 3.71 (s, 3H), 5.8724),
6.40 (s, 1H), 7.15 (dt, 3H), 7.34-7.39 (m, 1H),47(dd, 1H), 8.67 (dd, 1H), 8.75 (dd, 1H), 11.84 (s,
1H).

Example 39

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3h4-(1-isopropyl-1H-pyrazol-3-yl)-5,5-
dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6re
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200 mg (0.24 mmol, purity 62%) of Example 47A weeacted analogously to Example 35 with
171 mg (0.72 mmol) of l-isopropyl-3-(4,4,5,5-tetethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole.
This gave 58 mg of the title compound (45% of tlyor

LC-MS (Method 1) R=1.12 min; MS (ESIpos): m/z = 497 (M+H)

'H NMR (400 MHz, DMSO-g): § [ppm] =1.47 (s, 6H), 1.51 (d, 6H), 4.77 (sept, 1H), 5872H),
7.13 - 7.26 (m, 3H), 7.34-7.39 (m, 1H), 7.48 (dH),18.17 (s, 1H), 8.42 (s, 1H), 8.69 (dd, 1H),
8.94 (dd, 1H), 11.66 (s, 1H).

Example 40

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-315,5-dimethyl-4-(1-methyl-1H-pyrazol-5-
y)-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one

F
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200 mg (0.24 mmol, purity 62%) of Example 47A weeacted analogously to Example 35 with
150 mg (0.72 mmol) of 1-methyl-5-(4,4,5,5-tetranyéth 3,2-dioxaborolan-2-yl)-1H-pyrazole.
This gave 45 mg of the title compound (38% of tlyeor

LC-MS (Method 1) R= 1.01 min; MS (ESIpos): m/z = 469 (M+H)

'H NMR (400 MHz, DMSO-¢): 5 [ppm] = 1.23 (s, 6H), 3.80 (s, 3H), 5.88 (s, 2B)63 (d, 1H),
7.13-7.25 (m, 3 H), 7.34 -7.39 (m, 1H), 7.44 (dd)17.61 (d, 1H), 8.65 - 8.67 (dd, 1H), 8.75 (dd,
1 H), 11.87 (s, 1 H).

Example 41

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3B5,5-dimethyl-4-[1-methyl-3-
(trifluoromethyl)-1H-pyrazol-5-yl]-5,7-dihydro-6Hyprolo[2,3-d]pyrimidin-6-one

F

Under an atmosphere of argon, 200 mg (0.24 mmeoltyp62%) of Example 47A were suspended
in 5 ml of dioxane, and 140 mg (0.72 mmol) of [Llthyd-3-(trifluoromethyl)-1H-pyrazol-5-
yl]boronic acid and 0.96 ml (0.96 mmol) of 1 N aque potassium carbonate solution were added.
After 10 min, 55 mg (0.05 mmol) of tetrakis(triplywhosphine)palladium(0) were added. After 1
h at 140°C in the microwave, the mixture was féterand separated by prep. HPLC
(acetonitrile:water (+0.1% formic acid) gradierithis gave 70 mg (54% of theory) of the target

compound.
LC-MS (Method 1) R=1.23 min; MS (ESIpos): m/z = 537 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.22 (s, 6H), 3.31 (s, 3H), 5.88 (s, 2AN3-7.17 (m,
2H), 7.20-7.25 (m, 2H), 7.34-7.39 (m, 1H), 7.44,(d#,) 8.68 (dd, 1H), 8.76 (dd, 1H), 11.96 (s,
1H).
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Example 42

5-{2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridi&-yl]-5,5-dimethyl-6-0x0-6, 7-dihydro-5H-
pyrrolo[2,3-d]pyrimidin-4-yl}-1-methyl-1H-pyrrole-zZarbonitrile

F

200 mg (0.24 mmol, purity 62%) of Example 47A weeacted analogously to Example 41 with
108 mg (0.72 mmol) of (5-cyano-1-methyl-1H-pyrrei@boronic acid. This gave 77 mg of the
titlte compound (62% of theory).

LC-MS (Method 1) R= 1.14 min; MS (ESIpos): m/z = 493 (M+H)

'H NMR (400 MHz, DMSO-¢): 5 [ppm] = 1.24 (s, 6H), 3.70 (s, 3H), 5.87 (s, 268 (d, 1H),
7.13-7.17 (m, 2H), 7.20-7.25 (m, 2H), 7.33-7.39 (H), 7.44 (dd, 1H), 8.67 (dd, 1H), 8.77 (dd,
1H), 11.86 (s, 1H).

Example 43

(rac) Ethyl 2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyin-3-yl]-4-iodo-5-methyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxylate
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Under an atmosphere of argon, 1 g (2.17 mmol)xainfple 75A was initially charged in 6.3 ml

H

isopentyl nitrite and 9.44 ml of dilodomethane a&nel mixture was stirred at a bath temperature of
85°C overnight. After cooling, the mixture was centrated and the residue was purified twice by
flash chromatography on silica gel (mobile phaseichldromethane/methanol, then
cyclohexane/ethyl acetate). After drying under higbuum, 887.5 mg of the title compound were
obtained (72 % of theory).

LC-MS (Method 1): R= 1.22 min; MS (ESIpos): m/z = 573 (M+H)

'H NMR (400 Hz, DMSO-g): & [ppm] = 1.14 (t, 3 H), 1.67 (s, 3 H), 4.05 - 4(A7, 2 H), 5.89 - (s,
2 H), 7.10 - 7.30 (m, 3 H), 7.32 - 7.43 (m, 1 HR(’(dd, 1 H), 8.71 (dd, 1 H), 8.75 - 8.85 (m, 1 H)
12.25 (s, 1 H).

Example 44

4-(Aminomethyl)-2-[5-fluoro-1-(2-fluorobenzyl)-1Hywazolo[3,4-b]pyridin-3-yl]-5,5-dimethyl-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one forneat
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Under argon, 23.7 mg of 10% palladium on activatatbon were initially charged in 1 ml of
acetic acid, and 1.22 g (1.68 mmol) of crude sutzstdfrom Example 81A dissolved in 10 ml of
acetic acid and 6 ml of DMF were added. The mixtwes hydrogenated at room temperature
under standard pressure overnight, and 10 ml of K& 300 mg of 10% palladium on activated
carbon were then added. After 4 days of hydrogenatit room temperature under standard
pressure, another 300 mg of 10% palladium on aetivaarbon and 10 ml of DMF were added.
After one night of hydrogenation at room tempemtand 3 bar, 10 ml of acetic acid and 300 mg
of 10% palladium on activated carbon were addederAbne night of hydrogenation at 3 bar,
another 300 mg of 10% palladium on activated carb@me added. After a further night of
hydrogenation at 3 bar, the mixture was filtereidtimfough Celite, the filter cake was washed with
DMF and the mother liguor was concentrated undduced pressure and dried under high vacuum
overnight. Part of the residue was purified by pragive HPLC (gradient 0.05% formic acid in
water/10-95% acetonitrile). This gave 23.7 mg (Ftheory) of the title compound.

'H NMR (400 MHz; DMSO-g): & [ppm] =1.32 - 1.48 (m, 6 H), 3.96 (s, 2 H), 5.86 (s, 2 HJL0 -
7.29 (m, 3 H), 7.32 - 7.42 (m, 1 H), 8.25 (br.1sH), 8.70 - 8.85 (m, 2 H).

Example 45

4-(Aminomethyl)-2-[5-fluoro-1-(2-fluorobenzyl)-1Hywazolo[3,4-b]pyridin-3-yl]-5,5-dimethyl-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one acetat
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The remaining residue from the preparation of EXardg was purified by flash chromatography
on silica gel (mobile phase: dichloromethane/meathé10%). This gave 327 mg (39% of theory)
of the title compound as the acetate.

LC-MS (Method 1): R=0.73 min; MS (ESIpos): m/z = 436 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.35 - 1.45 (m, 6H), 1.91 (s, 3H), 3.9378), 5.86 (s,
2H), 7.12 - 7.19 (m, 1H), 7.19 - 7.29 (m, 2H), 7-3242 (m, 1H), 8.71 - 8.81 (m, 2H).
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Example 46

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p4-(3-methoxypropyl)-5,5-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one

F
N
T
N
P
~N
O~cmh,
\
HN CH3
CH

375 mg (0.57 mmol, purity 69%) of Example 63 weissdlved in tetrahydrofuran and the mixture
was diluted with 50 ml of ethanol and hydrogenatéti 120 mg (0.11mmol) of 10% palladium on
activated carbon at standard pressure overnighe miixture was filtered through Celite,
concentrated under reduced pressure and sepamatetarative HPLC (gradient: 0.1% formic
acid in water/acetonitrile). Drying under high vaou gave 130 mg (50% of theory) of the title

compound.
LC-MS (Method 1): R= 1.11 min; MS (ESIpos): m/z = 461 (M+H)

'H NMR (400 MHz, DMSO-g¢): & [ppm]= 1.40 (s, 6H), 2.05-2.12 (m, 2H), 2.82-2(86 2H), 3.25
(s, 3 H), 3.45 (t, 2 H), 5.86 (s, 2 H), 7.12-7.25 @H), 7.33-7.40 (m, 1H), 7.45 (dd, 1H), 8.67 (dd,
1H), 8.89 (dd, 1H), 11.57 (s, 1H).

Example 47

(rac) Ethyl 5-methyl-6-0x0-2-[1-(3,3,4,4,4-pentafluordbi)- 1H-pyrazolo[3,4-b]pyridin-3-yl]-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxylate
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Under an atmosphere of argon, 76.5 mg of 10% pahadn activated carbon were initially
charged in 1 ml of N,N-dimethylformamide, 190 mg3@mmol) of (rac) ethyl 4-bromo-5-methyl-
6-0x0-2-[1-(3,3,4,4,4-pentafluorobutyl)-1H-pyrazfdet-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxylateNO 2011/14992, Ex. 187Adissolved in 18 ml of N,N-
dimethylformamide, were added and the mixture wgdrdgenated at room temperature under
standard pressure overnight. Another 85 mg of 1G@#agium on activated carbon were then
added, and the mixture was hydrogenated at roomérature under standard pressure for 4 days.
The mixture was filtered off through Celite, ande tliilter cake was washed with N,N-
dimethylformamide. The filtrate was concentrateddem reduced pressure and purified by
preparative HPLC (gradient 0.1% formic acid in wt@-90% methanol). This gave 36 mg (19%
of theory, purity 77%) of the title compound.

LC-MS (Method 1): R= 1.08 min; MS (ESIpos): m/z = 485 (M+H)

'H NMR (400 Hz, DMSO-g): & [ppm] = 1.11 (t, 3H), 1.66 (s, 3H), 2.95-3.08 (2h]), 4.09- 4.17
(m, 2H), 4.91-4.97 (m, 2H), 7.45 (dd, 1H), 8.661(s), 8.69 (dd, 1H), 8.86 (dd, 1H), 12.01 (br s,
1H).

Example 48

(rac) N-Cyclopropyl-5-methyl-6-ox0-2-[1-(3,3,4,4,4-pefitrobutyl)-1H-pyrazolo[3,4-b]pyridin-
3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-choxamide
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Under an atmosphere of argon, 34 mg (0.05 mmolitypii7%) of Example 47 in 0.5 ml of
methanol with 30.86 mg (0.54 mmol) of cyclopropylaewere stirred in a microwave at 80°C for
one day and purified by preparative HPLC (gradi®t®o formic acid in water/60-90% methanol).
13.5 mg (50% of theory) of the title compound webgained.

LC-MS (Method 1): R= 0.99 min; MS (ESIpos): m/z = 496 (M+H)

'H NMR (400 Hz, DMSO-g):  [ppm] = 0.39 - 0.48 (m, 2H), 0.60 (d, 2H), 1.6138), 2.60-2.69
(m, 1H), 2.95-3.08 (m, 2H), 4.93 (t, 2H), 7.44 (d#), 7.76 (d, 1H), 8.58 (s, 1H), 8.68 (d, 1H),
8.88 (d, 1H), 11.79 (s, 1H).

Example 49

(rac) N-Cyclopropyl-5-methyl-6-oxo0-2-[1-(3,3,3-trifluopwopyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxadiei
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Under an atmosphere of argon, 30 mg of 10% paltadio activated carbon were initially charged
in 2 ml of N,N-dimethylformamide, and 111 mg (O.t#mol, purity 60%) of Example 61A,
dissolved in 8 ml of N,N-dimethylformamide, weredad. The mixture was hydrogenated at room
temperature overnight and then filtered throught€ehnd the filter residue was washed with N,N-
dimethylformamide. The filtrate was concentratedlemreduced pressure and the residue was
purified by preparative HPLC (gradient 0.05% formaicd in water/20-95% acetonitrile). 32 mg

(60% of theory) of the title compound were obtained
LC-MS (Method 1): R= 0.89 min; MS (ESIpos): m/z = 446 (M+H)

4 NMR (400 MHz, DMSO-g): & [ppm] = 0.38 - 0.49 (m, 2 H), 0.60 (d, 2 H), 1.61 (s, 3 KO -
2.69 (m, 1 H), 2.98 - 3.12 (m, 2 H), 4.79 - 4.93 @H), 7.38 - 7.50 (m, 1 H), 7.76 (d, 1 H), 8.58
(s, 1 H), 8.63 - 8.71 (m, 1 H), 8.88 (dd, 1 H),80L(br. s., 1 H).

Example 50

tert-Butyl 3-{2-[1-(2-fluorobenzyl)-1H-pyrazolo[3;8]pyridin-3-yl]-5,5-dimethyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-yl}prop-2-ynde
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Under argon, 100 mg (0.19 mmol) of Example 47A tbgewith 98 mg (0.78 mmol) of tert-butyl
propiolate, 3.7 mg (0.02 mmol) of copper(l) iodi@2.7 mg (0.39 mmol) of sodium bicarbonate
and 6.8 mg (0.01 mmol) of dichlorobistriphenylphiosiepalladium(ll) in 1 ml of DMF were
stirred at 60°C overnight. 98 mg (0.78 mmol) ofttautyl propiolate, 3.7 mg (0.02 mmol) of
copper(l) iodide, 32.7 mg (0.39 mmol) of sodium asilmonate and 6.8 mg (0.01 mmol) of
dichlorobistriphenylphosphinepalladium(ll) were thadded, and the mixture was stirred at 60°C
for a further 10 h. Water was added and the mixivae extracted with ethyl acetate. The organic
phases were dried over sodium sulphate and coatedirThe residue was purified by preparative
HPLC (gradient: 0.1% formic acid in water/5-95% tacetrile).

Yield: 16 mg (16% of theory)
LC-MS (Method 9): Rt = 4.18 min; MS (ESIpos): m/5%3 (M+HY

'H NMR (400 MHz, DMSO-¢): d [ppm] = 1.45 (s, 6H), 1.54 (s, 9H), 5.88 (8))27.11 - 7.28 (m,
3H), 7.31 - 7.41 (m, 1H), 7.49 (dd, 1H), 8.70 (&), 8.78 - 8.86 (m, 1H), 11.95 (s, 1H).

Example 51

(rac) 7-Allyl-3-[5-fluoro-1-(2-fluorobenzyl)-1H-pyrazol8,4-b]pyridin-3-yl]-7-methyl-5,7-
dihydro-6H-pyrrolo[2,3-e][1,2,4]triazin-6-one
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2.03 g (2.96 mmol) of Example 88A were reacted @gmlisly to Example 28. The intermediate,
(rac) ethyl 2-{5-chloro-3-[5-fluoro-1-(2-fluorobeyh-1H-pyrazolo[3,4-b]pyridin-3-yl]-1,2,4-
triazin-6-yl}-2-methylpent-4-enoate, was detectedhe LC-MS:

LC-MS (Method 1): R= 1.44 min; MS (ESIpos): m/z = 499 (M+H)

The intermediate was reacted further analogouskxample 28. The crude product was purified
by means of preparative HPLC (gradient: 1% ammdmiwater/acetonitrile, 5-95%). This gave
0.78 g (89 % of theory) of the title compound.

LC-MS (Method 1): R= 1.12 min; MS (ESIpos): m/z = 434 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm]=1.46 (s, 3 H), 2.58 - 2.70 (m, 2 H), 4.95.11 (m, 2 H),
5.54-5.70 (m, 1 H),5.88 (s, 1 H), 7.11 - 7.33 &), 7.34 - 7.44 (m, 1 H), 8.57 (dd, 1 H) 8.89 (
1 H), 12.28 (s, 1 H).

Example 52

(racq3-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-bypidin-3-yl]-7-methyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-€][1,2,4]triazin-7-yl}acetiacid
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725 mg (1.67 mmol) of Example 51 were initially aed in 28 ml of acetonitrile, and 42 ml of
dioxane, 9.76 mg (0.043 mmol) of ruthenium triciderhydrate and 2.50 g of sodium periodate,
dissolved in 14 ml of water, were added. The mixtwas stirred at room temperature overnight
and partitioned between ethyl acetate and waterpktases were separated and the aqueous phase
was extracted twice with ethyl acetate. The contioneganic phases were washed once with
saturated sodium chloride solution, dried over wodisulphate, concentrated under reduced
pressure and purified by means of preparative HRjr&dient 0.05% formic acid in water/10-95%

acetonitrile). 172.6 mg (20% of theory) of thegtidlompound were obtained.
LC-MS (Method 1): R= 0.95 min; MS (ESIpos): m/z = 452 (M+H)

'H NMR (400 MHz; DMSO-g): & [ppm] =1.42 (s, 3 H), 3.03 - 3.24 (m, 2 H), 5.89 (s, 2 H),2 -
7.32 (m, 3 H), 7.33-7.43 (m, 1 H), 8.56 (dd, 1 81y9 (s, 1 H), 12.28 (br. s., 1 H), 12.70 (brls.
H).

Example 53

Ethyl 3-{2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pidin-3-yl]-5,5-dimethyl-6-0x0-6,7-dihydro-
5H-pyrrolo[2,3-d]pyrimidin-4-yl}prop-2-ynoate
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Analogously to the preparation of Example 50, 1@P(th16 mmol, purity 84%) of Example 47A
were reacted with 96 mg (0.98 mmol) of ethyl prégi® (in two portions). The crude product was
purified by preparative HPLC (gradient: 0.1% fornaicid in water/5-95% acetonitrile) and flash
chromatography on silica gel (gradient: CH/EA 28433

Yield: 13.1 mg (17% of theory)
LC-MS (Method 9): Rt = 3.72 min; MS (ESIpos): m/285 (M+H)

'H NMR (400 MHz, DMSO-g¢): [ppm] = 1.31 (t, 3H), 1.46 (s, 6H), 4.34 (q, 218)88 (s, 2H), 7.10
- 7.18 (m, 1H), 7.18 - 7.28 (m, 2H), 7.31 - 7.4, (tn), 7.49 (dd, 1H), 8.70 (dd, 1H), 8.84 (dd,
1H), 11.96 (s, 1H).

Example 54

2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-5,5-dimethyl-4-[(2-oxopyrrolidin-
1-yl)methyl]-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidi&-one
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Under an atmosphere of argon, 80 mg (0.16 mmdbxaimple 45 were initially charged in 1 ml of
dichloromethane and 1 ml of DMF, and 62 pl (0.36ah)mf N,N-diisopropylethylamine and 20 pl
(0.128 mmol) of 4-chlorobutanoyl chloride were addaéter 8 h of stirring at room temperature,
the mixture was concentrated under reduced pressutd ml of DMF and 7.8 mg (0.19 mmol) of
60% sodium hydride were added. After 8 h of stgrat room temperature, the mixture was heated
at 50°C for 8 h. After another addition of 7.8 ndgl® mmol) of 60% sodium hydride, the mixture
was stirred at 90°C for 3 h. The mixture was coplei agueous hydrochloric acid was added and
the mixture was stirred at room temperature fomii@ and concentrated under reduced pressure.
The residue was purified by preparative HPLC (gratli0.05% formic acid in water/20-95%
acetonitrile). This gave 11.3 mg (14% of theoryjta title compound.

LC-MS (Method 1): R= 1.01 min; MS (ESIpos): m/z = 504 (M+H)

'H NMR (400 MHz, DMSO-g): 8 [ppm] = 1.47 (s, 6 H) 1.97 (quin, 2 H), 2.36 (tH}, 3.37 - 3.45
(m, 2 H, superposed by water signal), 4.61 (s, ,25H5 (s, 2 H), 7.11 - 7.32 (m, 3 H), 7.32 - 7.41
(m, 1 H), 8.53 (m, 1 H), 8.75 (s, 1 H), 11.71 (bt.H).

Example 55

N-({2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,8}pyridin-3-yl]-5,5-dimethyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-yl}methyl)cy@dpropanesulphonamide
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Under an atmosphere of argon, 62 pl (0.36 mmoN,df-diisopropylethylamine and 18 pl (0.180
mmol) of cyclopropanesulphonyl chloride were adte@0 mg (0.16 mmol) of Example 45 in 1
ml of dichloromethane and 1 ml of DMF, and the migt was stirred at room temperature
overnight. The mixture was concentrated under redumressure and the residue was purified by
preparative HPLC (gradient 0.05% formic acid in ev£0-95% acetonitrile). 52.5 mg (60% of

theory) of the title compound were obtained.
LC-MS (Method 1): R= 1.04 min; MS (ESIpos): m/z = 540(M+H)

IH NMR (400 MHz; DMSO-g): & [ppm] = 0.73 - 0.84 (m, 2 H), 0.84 - 0.94 (m, 2 HY3 (s, 6 H),
2.59 - 2.69 (m, 1 H), 4.38 (d, 2 H), 5.85 (s, 2 H}L1 - 7.30 (m, 3 H), 7.32 - 7.43 (m, 1 H), 7.89 (
1 H), 8.74 (dd, 1 H), 8.97 (dd, 1 H), 11.69 (s,}1 H

Example 56

N-({2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,8}pyridin-3-yl]-5,5-dimethyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-yl}methyl)cy@propanecarboxamide
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80 mg (016 mmol) of Example 44 were reacted analsilyao Example 55 with 16 ul (0.18 mmol)
of cyclopropanecarbonyl chloride. 61.8 mg (76%haftry) of the title compound were obtained.

LC-MS (Method 1): R= 1.04 min; MS (ESIpos): m/z = 540 (M+H)

'H NMR (400 MHz; DMSO-g): & [ppm] = 0.62 - 0.81 (m, 4 H), 1.42 (s, 6 H), 1:7.82 (m, 1 H),
4.49 (d, 2 H), 5.85 (s, 2 H), 7.10 - 7.29 (m, 3 HB2 - 7.42 (m, 1 H), 8.68 - 8.79 (m, 2 H), 8.86 (
1 H), 11.65 (s, 1 H).

Example 57

2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-5,5-dimethyl-4-{[(2,2,2-
trifluoroethyl)amino]methyl}-5,7-dihydro-6H-pyrro[8,3-d]pyrimidin-6-one
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Under an atmosphere of argon, 50 mg (0.04 mmdbxaimple 45 were initially charged in 2 ml of
DMF, and 17 pl (0.10 mmol) of N,N-diisopropylethglane and 9 pl (0.06 mmol) of 2,2,2-
trifluoroethyl trichloromethanesulphonate were atldeAfter stirring at room temperature
overnight, the mixture was left at room temperatoker the weekend and then purified by
preparative HPLC (gradient 0.05% formic acid in ev#0-95% acetonitrile). 15 mg (67% of

theory) of the title compound were obtained.
LC-MS (Method 1): R= 1.15 min; MS (ESIpos): m/z = 518 (M+H)

'H NMR (400 MHz; DMSO-g): & [ppm] =1.40 (s, 6 H), 3.11 - 3.25 (m, 1 H), 3.38 - 3.53 2ni),
4.00 (d, 2 H), 5.86 (s, 2 H), 7.10 - 7.30 (m, 3 HB1 - 7.43 (m, 1 H), 8.69 - 8.82 (m, 2 H), 11.65
(s, 1 H).

Example 58

2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5,5-dimethyl-4-(3,3,3-
trifluoropropyl)-5,7-dihydro-6H-pyrrolo[2,3-d]pyriidin-6-one

F

Under argon, 2.84 ml (2.30 mmol) of the 0.81 mddaiution of Example 73A were added
dropwise to 153.3 mg (0.29 mmol) of 2-[5-fluoro2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-
yl]-4-iodo-5,5-dimethyl-5,7-dihydro-6H-pyrrolo[2,8}pyrimidin-6-one (described in
W02012/004258, Ex. 56A) and Pdlppf) CHCI, in 6 ml of dioxane. After 3 h of stirring in a
microwave at 120°C, another 18.8 mg (0.02 mmolPdCL(dppf) CHCIl, and 2.84 ml (2.30
mmol) of the 0.81 molar solution of Example 73A wexdded. After a further 3 h of stirring at
120°C in a microwave, water was added and the maxtvas extracted with ethyl acetate. The

organic phases were concentrated under reducedupeesand purified by preparative HPLC
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(gradient 0.1% formic acid in water/5-95% acetolefr 32.8 mg (22% of theory) of the title

compound were obtained.
LC-MS (Method 1): R= 1.26 min; MS (ESIpos): m/z = 503 (M+H)

'H NMR (400 MHz; DMSO-g): & [ppm] =1.41 (s, 6 H), 2.83 - 2.98 (m, 2 H), 3.01 - 3.12 2ni),
5.87 (s, 2 H), 7.10 - 7.29 (m, 3 H), 7.32 - 7.42 (nH), 8.61 (dd, 1 H), 8.75 (s, 1 H), 11.68 (s, 1
H).

Example 59

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3h4-(3-hydroxy-3-methylbutyl)-5,5-dimethyl-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
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39.9 mg (0.07 mmol) of Example 92A were dissolved®i97 ml of dichloromethane, 0.39 ml of
TFA were added and the mixture was stirred at raemperature for 4 h. The solvents were
removed under reduced pressure and the residuelnveaisunder high vacuum. The intermediate,
2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3Jy7-(hydroxymethyl)-4-(3-hydroxy-3-
methylbutyl)-5,5-dimethyl-5,7-dihydro-6H-pyrrolod]pyrimidin-6-one, was detected in the LC-
MS:

LC-MS (Method 1): R= 1.03 min; MS (ESIpos): m/z = 505 (M+H)
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The residue was dissolved in 2 ml of dioxane amcestwith 2 ml of 0.5 M aqueous hydrochloric
acid at room temperature for 1 d and under reftundfh. The mixture was diluted with acetonitrile

and purified by preparative HPLC (gradient: 0.1%fiw acid in water/5-95% acetonitrile).
Yield: 3.1 mg (9% of theory) + 6.8% mixed fracti@b% of theory, purity: 80.5%)
LC-MS (Method 9): R= 2.97 min; MS (ESIpos): m/z = 475 (M+H)

'H-NMR (500 MHz, DMSO-g): § [ppm] = 1.22 (s, 6H), 1.42 (s, 6H), 1.79 - 1.90 @H), 2.77 -
2.87 (M, 2H), 4.44 (s, 1H), 5.86 (s, 2H), 7.09277(m, 3H), 7.31 - 7.39 (m, 1H), 7.45 (dd, 1H),
8.67 (d, 1H), 8.90 (d, 1H), 11.55 (s, 1H).

Example 60

4-Chloro-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yI]-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

N
\
— Cl
HN CH,
g CH,

6.4 g (15.83 mmol) of Example 93A (2-[1-(2-fluorotagl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-4-
hydroxy-5,5-dimethyl-5,7-dihydro-6H-pyrrolo[2,3-dJpmidin-6-one) in 50 ml of phosphorus
oxychloride were stirred at a bath temperatureQ&°C for 4 h. The phosphorus oxychloride was
then removed under reduced pressure and the resiasieunder external cooling with ice-water,
triturated with solid ice. The residue was allowedstand at RT until the ice had melted and the

precipitate formed was filtered off, washed withteraand dried under high vacuum.
Yield: 5.57 g (71% of theory)

LC-MS (Method 1): Rt = 1.17 min; MS (ESIpos): m/z23 (M+HY
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'H-NMR (400 MHz, DMSO-g): & [ppm] = 1.44 (s, 6H), 5.88 (s, 2H), 7.12 - 7.28 @Hl), 7.33 -
7.41 (m, 1H), 7.49 (dd, 1H), 8.70 (dd, 1H), 8.8, (@H), 11.97 (br. s, 1H).

Example 61

2-{2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridiB-yl]-5,5-dimethyl-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidin-4-yl}acetamide
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40 mg (0.065 mmol) of Example 95A were dissolve@.® ml of trifluoroacetic acid, 35 pl (0.207
mmol) of trifluoromethanesulphonic anhydride werded and the mixture was stirred in a
microwave at 120°C for 15 min. 70 pl (0.414 mmdl}rdluoromethanesulphonic anhydride were
added, and the mixture was heated in a microwad@@iC for another 15 min. The mixture was
concentrated under reduced pressure and the resmii@urified by preparative HPLC (gradient:

0.1% formic acid in water/5-95% acetonitrile).
Yield: 13.2 mg (46% of theory)
LC-MS (Method 1): Rt = 0.82 min; MS (ESIpos): m/Z46 (M+H)

'H-NMR (400 MHz, DMSO-g): d [ppm] = 1.42 (s, 6H), 3.70 (s, 2H), 5.86 (&l)27.09 - 7.27 (m,
4H), 7.31 - 7.47 (m, 2H), 7.64 (br. s., 1H), 8. .71 (m, 1H), 8.97 (dd, 1H), 11.63 (s, 1H).

Example 62
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3-{2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridi&-yl]-5,5-dimethyl-6-0x0-6, 7-dihydro-5H-
pyrrolo[2,3-d]pyrimidin-4-yl}prop-2-ynoic acid

F

12.9 mg (0.025 mmol) of Example 62 were stirred.B ml of dichloromethane and 0.3 ml of TFA
at RT for 3 d. The mixture was concentrated undduced pressure and the residue was purified

by preparative HPLC (gradient: 0.1% formic acidviater/5-95% acetonitrile).
Yield: 1.3 mg (11% of theory)
LC-MS (Method 1): Rt = 0.83 min; MS (ESIpos): m/A457 (M+H)

'H NMR (400 MHz, DMSO-¢): [ppm] = 1.47 (s, 6H), 5.87 (s, 2H), 7.12 - 7.18 (), 7.19 -
7.27 (m, 2H), 7.31 - 7.41 (m, 1H), 7.47 (dd, 1HES(dd, 1H), 8.85 (dd, 1H), 11.81 (s, 1H).

Example 63

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3p4-(3-methoxyprop-1-yn-1-yl)-5,5-
dimethyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6re
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Under argon, 1 g (1.23 mmol, purity 63%) of ExamgleA and 0.29 ml (3.68 mmol) of 3-
methoxyprop-1-yne were initially charged in 19 mfi ®BHF, and 0.52 ml (3.68 mmol) of
diisopropylamine, 69.99 mg (0.37 mmol) of coppei@iilide and 171.96 mg (0.25 mmol) of

5 dichlorobis(triphenylphosphine)palladium(ll) wereded. After 2 days of stirring under reflux, the
mixture was concentrated under reduced presswsseolded in dimethyl sulphoxide, filtered and
separated by preparative HPLC (acetonitrile:watién &.1% formic acid gradient). This gave 380
mg (47 % of theory, purity 69%) of the title compalu

LC-MS (Method 1): R= 1.10 min; MS (ESIpos): m/z = 457 (M+H)

10 Example64

Ethyl 3-{2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pidin-3-yl]-5,5-dimethyl-6-0x0-6,7-dihydro-
5H-pyrrolo[2,3-d]pyrimidin-4-yl}propanoate

F
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Under argon, 143 mg (0.30 mmol) of Example 53 waissolved in 8 ml of ethyl acetate and
hydrogenated with 25 mg of 10% palladium on carboder standard pressure overnight. The
catalyst was filtered off through silica gel andsiwad with ethyl acetate, and the filtrate was
concentrated under reduced pressure. The resideepurdied by preparative HPLC (gradient:

0.1% formic acid in water/5-95% acetonitrile).
Yield: 39 mg (27% of theory)
LC-MS (Method 1): R= 1.12 min; MS (ESIpos): m/z = 489 (M+H)

'H NMR (400 MHz; DMSO-¢): & [ppm] = 1.07 (t, 3H), 1.42 (s, 6H), 2.93 - 3.01, (@), 3.07 -
3.15 (m, 2H), 4.01 (g, 2H), 5.86 (s, 2H), 7.10277/(m, 3H), 7.32 - 7.40 (m, 1H), 7.45 (dd, 1H),
8.67 (dd, 1H), 8.86 (dd, 1H), 11.60 (s, 1H).

Example 65

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3B4-(3-hydroxypropyl)-5,5-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one

=N OH

At 0°C and with stirring, 0.27 ml (0.27 mmol) oflaM solution of lithium triethylborohydride in
THF were added dropwise to a solution of 33 mg {0n@mol) of Example 64 in 0.7 ml of
anhydrous THF. After 10 min, cooling was removed g¢he mixture was stirred at room
temperature overnight. Methanol and 5 M formic agiete added and the solvents were removed
under reduced pressure. The residue was purifiqgurdparative HPLC (gradient: 0.1% formic acid

in water/5-95% acetonitrile).

Yield: 14.5 mg (48% of theory)
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LC-MS (Method 1): R= 0.92 min; MS (ESIpos): m/z = 447 (M+H)
'H NMR (400 MHz, DMSO-g): & [ppm] = 1.41 (s, 6H), 1.92 - 2.05 (m, 2H), 2.842), 3.56 (t,

2H), 4.63 (br. s., 1H), 5.86 (s, 2H), 7.09 - 7.88 @H), 7.31 - 7.41 (m, 1H), 7.45 (dd, 1H), 8.67
(dd, 1H), 8.91 (dd, 1H), 11.57 (s, 1H).
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B. Assessment of pharmacological efficacy

The pharmacological effect of the compounds acogrdo the invention can be shown in the

following assays:

B-1. Vasorelaxant effedh vitro

Rabbits are stunned by a blow to the neck and exsaated. The aorta is removed, freed from
adhering tissue and divided into rings of a widthld mm. The rings are placed individually

under an initial tension in 5 ml organ baths withebs-Henseleit solution which is at 37°C, is
gassed with carbogen and has the following comiposfin each case mM): sodium chloride: 119;
potassium chloride: 4.8; calcium chloride dihydrate magnesium sulphate heptahydrate: 1.4;
potassium dihydrogenphosphate: 1.2; sodium bicateor25; glucose: 10. The contractile force is
determined with Statham UC2 cells, amplified angitdlized using A/D transducers (DAS-1802

HC, Keithley Instruments Munich), and recorded angdlel on linear recorders.

To produce a contraction, phenylephrine is addedth® bath cumulatively in increasing
concentration. After several control cycles, thkstance to be investigated is added in each further
run in increasing dosage in each case, and théthagighe contraction achieved is compared with
the height of the contraction reached in the lascgding run. This is used to calculate the
concentration needed to reduce the magnitude ofctmtrol value by 50% (l§ value). The
standard administration volume is 5 pl; the DMSQiteat in the bath solution corresponds to
0.1%.

Representative l§g values for the compounds according to the invenéoe shown in the table
below (Table 1):

Table 1:
Example No. 1G[NM] Example No. 1Go[NM]
1 37 5-2 661
3 266 6 246
4 215 7 41
5 137 7-1 59
5-1 321 7-2 185
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Example No. 1G[NM] Example No. G [NM]
9 198 34 218
10 276 35 496
11 237 36 218
12 677 37 1430
13 1590 38 91
14 420 39 225
15 738 40 227
16 617 41 4210
17 2380 42 728
18 836 43 968
20 345 44 501
28 209 46 71
29 779 51 413
30 415 57 422
31 309 58 9800
32 244

B-2. Effect on a recombinant guanylate cyclase nepaell line

The cellular activity of the compounds according ttee invention is determined using a
recombinant guanylate cyclase reporter cell limedescribed in F. Wunder et a\nal. Biochem.
339, 104-112 (2005).

Representative values (MEC = minimum effective emiation) for the compounds according to

the invention are shown in the table below (Table 2



Table 2:

Example No. MEC [nM]
1 30
2 300
3 30
4 100
5 100

5-1 100
5-2 300
6 100
7 30
7-1 100
7-2 100
8 3000
9 30
10 300
11 300
12 100
13 100
14 300
15 10
16 30

- 234 -

Example No. MEC [nM]
17 100
18 100
19 1000
20 100
21 30
22 100
23 30
24 30
25 100
26 300
27 300
28 30
29 100
30 100
31 100
32 100
33 10
34 30
35 30
36 100




-235 -

Example No. MEC [nM] Example No. MEC [nM]
37 1000 52 1000
38 30 53 100
39 30 54 100
40 30 55 30
41 300 56 30
42 10 57 30
43 100 58 300
44 30 59 300
46 100 60 300
49 300 61 30
50 300 62 30
51 30

B-3. Radiotelemetric measurement of blood pressareonscious spontaneously hypertensive

rats

A commercially available telemetry system from DATFCIENCES INTERNATIONAL DSI,

5 USA, is employed for the blood pressure measuremmibnscious rats described below.
The system consists of 3 main components:
— implantable transmitters (Physiotel® telemetrysmaitter)

— receivers (Physiotel® receiver) which are linkem a multiplexer (DSI Data Exchange Matrix)

toa

10 - data acquisition computer.
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The telemetry system makes it possible to contislyorecord blood pressure, heart rate and body

motion of conscious animals in their usual habitat.

Animal material

The investigations are carried out on adult fensalentaneously hypertensive rats (SHR Okamoto)
with a body weight of >200 g. SHR/NCrl from the &@koto Kyoto School of Medicine, 1963
were a cross of male Wistar Kyoto rats with higblgvated blood pressure and female rats having

a slightly elevated blood pressure and at F13 hénoder to the U.S. National Institutes of Health.

After transmitter implantation, the experimentainaas are housed singly in type 3 Makrolon

cages. They have free access to standard feedated w

The day/night rhythm in the experimental laboratsryhanged by the room lighting at 6:00 am
and at 7:00 pm.

Transmitter implantation

The telemetry transmitters TA11 PA — C40 used argisally implanted under aseptic conditions
in the experimental animals at least 14 days betbee first experimental use. The animals
instrumented in this way can be employed repeatafibr the wound has healed and the implant

has settled.

For the implantation, the fasted animals are ahatiged with pentobarbital (Nembutal, Sanofi: 50
mg/kg i.p.) and shaved and disinfected over a larmga of their abdomens. After the abdominal
cavity has been opened along the linea alba, thedlfiled measuring catheter of the system is
inserted into the descending aorta in the crani@ction above the bifurcation and fixed with
tissue glue (VetBonD TM, 3M). The transmitter hagsis fixed intraperitoneally to the abdominal

wall muscle, and layered closure of the wound réopmed.

An antibiotic (Tardomyocel COMP, Bayer, 1 ml/kg .y.cs administered postoperatively for

prophylaxis of infection.

Substances and solutions

Unless stated otherwise, the substances to beedtagé administered orally by gavage to a group
of animals in each case (n = 6). In accordance antadministration volume of 5 mi/kg of body

weight, the test substances are dissolved in deitaivent mixtures or suspended in 0.5% tylose.

A solvent-treated group of animals is employeda@grol.

Test procedure
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The telemetry measuring unit present is configioed24 animals. Each experiment is recorded

under an experiment number (Vyear month day).

Each of the instrumented rats living in the systerassigned a separate receiving antenna (1010
Receiver, DSI).

The implanted transmitters can be activated exligriy means of an incorporated magnetic
switch and are switched to transmission in theupre the experiment. The signals emitted can be
detected online by a data acquisition system (RestgTM A.R.T. for WINDOWS, DSI) and
processed accordingly. The data are stored in eash in a file created for this purpose and

bearing the experiment number.

In the standard procedure, the following are messtor 10-second periods in each case:
— systolic blood pressure (SBP)

— diastolic blood pressure (DBP)

— mean arterial pressure (MAP)

— heart rate (HR)

— activity (ACT).

The acquisition of measurements is repeated unoi@pugter control at 5-minute intervals. The
source data obtained as absolute value are catrécttde diagram with the currently measured
barometric pressure (Ambient Pressure ReferencattdpPR-1) and stored as individual data.
Further technical details are given in the extemstlocumentation from the manufacturing

company (DSI).

Unless indicated otherwise, the test substances@dmanistered at 9.00 am on the day of the
experiment. Following the administration, the paetens described above are measured over 24

hours.
Evaluation

After the end of the experiment, the acquired imlial data are sorted using the analysis software
(DATAQUEST TM A.R.T. TM ANALYSIS). The blank valués assumed to be the time 2 hours
before administration, and so the selected datarsgtmpasses the period from 7.00 am on the day

of the experiment to 9.00 am the following day.
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The data are smoothed over a presettable time teyndi@ation of the average (15-minute average)
and transferred as a text file to a storage medithm. measured values presorted and compressed
in this way are transferred into Excel templated &bulated. For each day of the experiment, the
data obtained are stored in a dedicated file bgaha number of the experiment. Results and test

protocols are filed in paper form sorted by numbers
Literature

Klaus Witte, Kai Hu, Johanna Swiatek, Claudia Mgssizeorg Ertl and Bjorn Lemmer:
Experimental heart failure in rats: effects on @ardscular circadian rhythms and on myocardial
B-adrenergic signaling. Cardiovasc Res 47 (2): 208-2000; Kozo Okamoto: Spontaneous
hypertension in rats. Int Rev Exp Pathol 7: 2270,2¥969; Maarten van den Buuse: Circadian
Rhythms of Blood Pressure, Heart Rate, and Locom@btivity in Spontaneously Hypertensive
Rats as Measured With Radio-Telemetry. Physiolodyetavior 55(4): 783-787, 1994

B-4. Determination of pharmacokinetic parametersllofgng intravenous and oral

administration

The pharmacokinetic parameters of the inventive pmnmds are determined in male CD-1 mice,
male Wistar rats and female beagles. Intravenounsirastration in the case of mice and rats is
effected by means of a species-specific plasma/DMS®ulation, and in the case of dogs by
means of a water/PEG400/ethanol formulation. Irspécies, oral administration of the dissolved
substance is performed via gavage, based on a/R&@400/ethanol formulation. The removal of
blood from rats is simplified by inserting a siliw catheter into the rightena jugularis externa
prior to substance administration. The operatiogffiscted at least one day prior to the experiment
with isofluran anaesthesia and administration obaalgesic (atropine/rimadyl (3/1) 0.1 ml s.c.).
The blood is taken (generally more than 10 timenspiwithin a time window including terminal
time points of at least 24 to a maximum of 72 haafter substance administration. The blood is
removed into heparinized tubes. The blood plasntiaeis obtained by centrifugation; if required, it

can be stored at -20°C until further processing.

An internal standard (which may also be a chemyjaalirelated substance) is added to the samples
of the inventive compounds, calibration samples aplifiers, and there follows protein
precipitation by means of acetonitrile in excesddifion of a buffer solution matched to the LC
conditions, and subsequent vortexing, is followgdcentrifugation at 1000 g. The supernatant is
analysed by means of LC-MS/MS using C18 reversed@ltolumns and variable mobile phase
mixtures. The substances are quantified via thek pgegights or areas from extracted ion

chromatograms of specific selected ion monitorixgegiments.
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The plasma concentration/time plots determined w@sed to calculate the pharmacokinetic
parameters such as AUC,.& ti» (terminal half life), MRT (mean residence time)da@L

(clearance), using a validated pharmacokineticutation program.

Since the substance quantification is performedplesma, it is necessary to determine the
blood/plasma distribution of the substance in ortterbe able to adjust the pharmacokinetic
parameters correspondingly. For this purpose, @nelbfamount of substance is incubated in
heparinized whole blood of the species in questioa rocking roller mixer for 20 min. After

centrifugation at 1000g, the plasma concentratommeasured (by means of LC-MS/MS; see

above) and determined by calculating the ratidefg,od Cpiasmavalue.
B-5. Metabolic study

To determine the metabolic profile of the compouadsording to the invention, they are incubated
with recombinant human cytochrome P450 (CYP) enzyrtiger microsomes or primary fresh

hepatocytes from various animal species (e.g. datgs), and also of human origin, in order to
obtain and to compare information about a very tsutiglly complete hepatic phase | and phase II

metabolism, and about the enzymes involved in te&abolism.

The compounds according to the invention were iatedb with a concentration of about 0.1-10
UM. To this end, stock solutions of the compoundsording to the invention having a
concentration of 0.01-1 mM in acetonitrile were gaeed, and then pipetted with 1:100 dilution
into the incubation mixture. Liver microsomes aadambinant enzymes were incubated at 37°C in
50 mM potassium phosphate buffer pH 7.4 with anthovit NADPH-generating system consisting
of 1 mM NADF, 10 mM glucose-6-phosphate and 1 unit glucosedphate dehydrogenase.
Primary hepatocytes were incubated in suspensidiiliems E medium, likewise at 37°C. After
an incubation time of 0 - 4 h, the incubation migti were quenched with acetonitrile (final
concentration about 30%) and the protein was daged off at about 15 000 x g. The samples

thus stopped were either analysed directly or dtate20°C until analysis.

The analysis is effected by means of high-perforeadiguid chromatography with ultraviolet and
mass spectrometry detection (HPLC-UV-MS/MS). T thind, the supernatants of the incubation
samples are chromatographed with suitable C18 sedgrhase columns and variable mobile phase
mixtures of acetonitrile and 10 mM aqueous ammoniarmate solution or 0.05% formic acid.
The UV chromatograms in conjunction with mass gpecetry data serve for identification,
structural elucidation and quantitative estimatiéthe metabolites, and for quantitative metabolic

assessment of the compound according to the iroreitithe incubation mixtures.
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B-6.  Inhibition of human phosphodiesterase 5 (PDE 5)

PDE 5 preparations are obtained from human platéketdisruption (Microfluidizer®, 800 bar, 3
passes), followed by centrifugation (75 000 g, 88,M°C) and ion exchange chromatography of
the supernatant on a Mono Q 10/10 column (linediuso chloride gradient, elution with a 0.2-
0.3M solution of sodium chloride in buffer (20 mMepes pH 7.2, 2 mM magnesium chloride).
Fractions having PDE 5 activity are combined (PDidparation) and stored at -80°C.

To determine their in vitro action on human PDEtHe test substances are dissolved in 100%
DMSO and serially diluted. Typically, dilution sesi (1:3) from 200 uM to 0.091 uM are prepared
(resulting final concentrations in the test: 4 pd10.0018 uM). In each case 2 ul of the diluted
substance solutions are placed into the wells diratitre plates (Isoplate-96 /200W; Perkin
Elmer). Subsequently, 50 ul of a dilution of th@ad-described PDE 5 preparation are added. The
dilution of the PDE 5 preparation is chosen suelt thuring the later incubation less than 70% of
the substrate are converted (typical dilution: @0;1dilution buffer: 50 mM Tris/hydrochloric acid
pH 7.5, 8.3 mM magnesium chloride, 1.7 mM EDTA,%.BSA). The substrate, [84] cyclic
guanosine-3',5'-monophosphate (1 uCi/ul; PerkineEins diluted 1:2000 with assay buffer (50
mM tris/hydrochloric acid pH 7.5, 8.3 mM magnesiahtoride, 1.7 mM EDTA) to a concentration
of 0.0005uCi/ul. By addition of 50 ul (0.025 pChthe diluted substrate, the enzyme reaction is
finally started. The test mixtures are incubatedoain temperature for 60 min and the reaction is
stopped by adding 25 pl of a suspension of 18 mygtimum scintillation proximity beads in water
(phosphodiesterase beads for SPA assays, RPNQ P&Bin Elmer). The microtitre plates are
sealed with a film and left to stand at room terapge for 60 min. Subsequently, the plates are
analysed for 30 s per well in a Microbeta scintitla counter (Perkin Elmer). kg values are
determined using the graphic plot of the substacmecentration against percentage PDE 5

inhibition.

Representative I§ values for the inventive compounds are reproducdtie table below (Table
3):

Table 3:
Example No. 1G[NM] Example No. 1Go[NM]
1 1200 4 1300
2 490 5 260
3 2400 5-1 350




Example No. 1G[NM]

5-2 250
6 1100
7 340
7-1 200
7-2 350
8 150
9 2000
10 15

11 250
12 580
13 660
14 2000
15 40

16 410
17 260
18 150
19 38

20 920
21 22

22 130
23 140
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Example No. G [NM]
24 48
25 1500
26 3400
27 215
28 310
29 420
30 130
31 260
32 110
33 870
34 1200
35 120
36 1100
37 500
38 690
39 240
40 250
41 1600
42 1300
43 1750
44 870




10

2242 -

Example No. 1G[NM] Example No. 1Go[NM]
46 120 55 190
49 4000 56 570
51 140 57 320
52 3900 58 660
53 41 61 15
54 145

B-7. Determination of organ-protective effects ilbag-term experiment on rats

The organ-protective effects of the sGC stimulateese shown in a therapeutically relevant "low
nitric oxide (NO) / high renin" hypertension modelrats. The study was conducted following a
recently published article (Sharkovska Y, Kalk Rwrenz B, Godes M, Hoffmann LS, Wellkisch
K, Geschka S, Relle K, Hocher B, StaschNR-independent stimulation of soluble guanylate
cyclase reduces target organ damage in low- anlgireigin models of hypertensioq.
Hypertension. 2010; 28: 1666-1675). This involvegating renin-transgenic rats (TGR(mRen2)27)
to which the NO synthase inhibitor L-NAME had beadministered via drinking water
simultaneously with an sGC stimulator or vehicleiogeveral weeks. Haemodynamic and renal
parameters were determined during the treatmeidcpeht the end of the long-term study, organ
protection (kidney, lung, heart, aorta) was shown Histopathological studies, biomarkers,

expression analyses and cardiovascular plasma ptaEsN
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C. Working examples of pharmaceutical compositions

The compounds according to the invention can bevexded to pharmaceutical formulations as

follows:

Tablet:

Composition:

100 mg of the compound according to the inventEhmg of lactose (monohydrate), 50 mg of
corn starch (native), 10 mg of polyvinylpyrrolido(eVP 25) (BASF, Ludwigshafen, Germany)

and 2 mg of magnesium stearate.
Tablet weight 212 mg, diameter 8 mm, radius of atuke 12 mm.
Production:

The mixture of compound according to the inventi@eciose and starch is granulated with a 5%
solution (w/w) of the PVP in water. The granules dried and mixed with the magnesium stearate
for 5 minutes. This mixture is pressed with a coniiamal tableting press (for tablet dimensions see

above). The guide value used for the pressingigssing force of 15 kN.

Suspension which can beadministered orally:

Composition:

1000 mg of the compound according to the inventt®)0 mg of ethanol (96%), 400 mg of
Rhodigel® (xanthan gum from FMC, Pennsylvania, USAJl 99 g of water.

A single dose of 100 mg of the compound accordnthé invention corresponds to 10 ml of oral

suspension.
Production:

The Rhodigel is suspended in ethanol and the contpaacording to the invention is added to the
suspension. The water is added while stirring. fiddgure is stirred for about 6 h until swelling of

the Rhodigel is complete.
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Solution which can be administered orally:

Composition:

500 mg of the compound according to the invent®,g of polysorbate and 97 g of polyethylene
glycol 400. A single dose of 100 mg of the compoandording to the invention corresponds to 20

g of oral solution.
Production:

The compound according to the invention is suspemaehe mixture of polyethylene glycol and
polysorbate while stirring. The stirring operatisncontinued until dissolution of the compound

according to the invention is complete.
I.v. solution:

The compound according to the invention is disgblire a concentration below the saturation
solubility in a physiologically acceptable solvdptg. isotonic saline, glucose solution 5% and/or
PEG 400 solution 30%). The solution is subjectestéuvile filtration and dispensed into sterile and

pyrogen-free injection vessels.
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1. Compound of the formula (1)

in which
A represents nitrogen or CR
where
R® represents hydrogen, deuterium, chlorine, iodindifluoromethyl,

trifluoromethyl, (G-Co)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl,
cyclopropyl, cyclobutyl, phenyl or 5- or 6-membereeteroaryl which is

attached via carbon,

in which (G-Cy)-alkyl, (C,-Cy)-alkenyl, (G-C4)-alkynyl, phenyl and
5- or 6-membered heteroaryl which is attached @dban may each be
substituted by 1 to 3 substituents selected inddgaiy of one another
from the group comprising cyano, fluorine, difluorethyl,
trifluoromethyl, (G-Cy)-alkyl, difluoromethoxy, trifluoromethoxy, (3C4)-
alkoxy, (G-Cj)-alkoxycarbonyl, hydroxy, hydroxycarbonyl, cyclopwyl,
cyclobutyl and -(C=0)-NRR?,

in which

C,-Ce)-alkyl may be substituted by an -KfR* group,
y y Y group

in which

R  represents hydrogen, methyl or ethyl,
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in which
ethyl may be substituted by 1 to 3 fluorine substits,
R  represents hydroge(G;-Cy)-alkyl, -(C=0)-R® or -S(0}-R",
in which
5 (Ci-Cy)-alkyl may be substituted by 1 to 3 fluorine sitisints,
and in which
R  represents (8C,)-alkyl or (G:-Cs)-cycloalkyl,

R'®  represents (8C,)-alkyl or (G:-Cs)-cycloalkyl,

or
10 R¥and R*  together with the nitrogen atom to which they atached
form a 4- to 7-membered heterocycle,
in which the 4- to 7-membered heterocycle for dst may
be substituted by 1 or 2 substituents independaftiyne
another selected from the group consisting of
15 trifluoromethyl, (G-Cy)-alkyl, hydroxy and oxo,
and in which

R?*  represents hydrogen or{C,)-alkyl,
R?  represents hydrogen orC,)-alkyl,

in which (G-Cg)-alkyl for its part may in each case be substitute

20 by hydroxy or fluorine,
or

R**and B?  together with the atom to which they are attadoech a 4-

to 7-membered heterocycle,
L represents a#CRYR®-(CR™R®),+# group

25 where
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is the point of attachment to the carbonyl group,

is the point of attachment to the pyrimidine @azme ring,
represents a number 0, 1 or 2,

represents hydrogen, fluorine ;{C,)-alkyl, hydroxy or amino,

in which (G-Cy)-alkyl may be substituted by 1 to 3 substituents
independently of one another selected from the mroansisting of
fluorine, trifluoromethyl, hydroxy, (&C,)-alkoxy, hydroxycarbonyl, (¢

C,)-alkoxycarbonyl and amino,

represents hydrogen, fluorine, difluoromethylflagromethyl, (G-Ce)-
alkyl, (C,-Cg)-alkenyl, cyano, (&C;)-cycloalkyl, difluoromethoxy,

trifluoromethoxy or a group of the formula -M“R

in which (G-Cg)-alkyl may be substituted by 1 to 3 substituertiected
independently of one another from the group coingjsif (C-C4)-alkoxy,
fluorine, cyano, trifluoromethyl, ($C;)-cycloalkyl, difluoromethoxy and

trifluoromethoxy,

in which (G-C,)-alkoxy may be substituted by phenyl,
and in which

M represents a bond or {C,)-alkanediyl,

R  represents -(C=QPR’, -(C=0)-NR°R’, -C(=S)-NRR®, -NR*-
(C=0)-R", -NR’-(C=0)-OR", -NR’-(C=0)-NRRY, -NR’-SO,-
NRRY, -NR-SO-R", -S(O)}-R'Y, —-SQ-NR°R®’, 4- to 7-
membered heterocyclyl, phenyl, benzyl or 5- or Gwbered

heteroaryl,

in which

r represents the number 0 or 1,

s represents the number 0, 1 or 2,

R® R’ and R° independently of one another each represent
hydrogen, (GCg)-alkyl, (Cs-Cg)-cycloalkyl,
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4- to 7-membered heterocyclyl, phenyl or 5-

or 6-membered heteroaryl,

together with the atom(s) to which they are
respectively attached form a 4- to 7-membered

heterocycle,

in which the 4- to 7-membered heterocycle for its
part may be substituted by 1 or 2 substituents
independently of one another selected from the
group consisting of cyano, trifluoromethyl, C
Ce)-alkyl, hydroxy, oxo, (GCg)-alkoxy,
trifluoromethoxy, (G-Ce)-alkoxycarbonyl, amino,
mono-(G-Ce)-alkylamino and di-(&Ce)-

alkylamino,

together with the atom(s) to which they are
respectively attached form a 4- to 7-membered

heterocycle,

in which the 4- to 7-membered heterocycle for its
part may be substituted by 1 or 2 substituents
independently of one another selected from the
group consisting of cyano, trifluoromethyl, C
Ce)-alkyl, hydroxy, oxo,  (GCg)-alkoxy,
trifluoromethoxy, (G-Ce)-alkoxycarbonyl, amino,
mono-(G-Cq)-alkylamino and di-(&Cg)-

alkylamino,

R represents (8Ce)-alkyl or (G-C;)-cycloalkyl,

or

R®and R*

together with the atom(s) to which they are
respectively attached form a 4- to 7-membered

heterocycle,
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in which the 4- to 7-membered heterocycle for its
part may be substituted by 1 or 2 substituents
independently of one another selected from the
group consisting of cyano, trifluoromethyl, C
Ce)-alkyl, hydroxy, oxo,  (GCg)-alkoxy,
trifluoromethoxy, (G-Ce)-alkoxycarbonyl, amino,
mono-(G-Cq)-alkylamino and di-(&Cy)-

alkylamino,
and

in which 4- to 7-membered heterocyclyl, phenyl a@idor 6-
membered heteroaryl for their part may be substituiy 1 to 3
substituents independently of one another selectea the group
consisting of halogen, cyano, difluoromethyl, trdtomethyl, (G-
Ce)-alkyl, (Cs-C;)-cycloalkyl, hydroxy, oxo, thioxo and (€C,)-

alkoxy,
and

in which the aforementioned {,)-alkyl, (C;-Ce)-alkyl, (Cs-Cg)-
cycloalkyl and 4- to 7-membered heterocyclyl grqupdess stated
otherwise, may each independently of one anothéitiadally be
substituted by 1 to 3 substituents independentlyoreé another
selected from the group consisting of fluorine,ludifomethyl,
trifluoromethyl, (G-C¢)-alkyl, (Cs-C;)-cycloalkyl, hydroxy,
difluoromethoxy, trifluoromethoxy, (2Cy)-alkoxy,
hydroxycarbonyl, (&C,)-alkoxycarbonyl, amino, phenyl, 4- to 7-

membered heterocyclyl and 5- or 6-membered hetdroar

together with the carbon atom to which they dtached form a
(C,-Cy)-alkenyl group, an oxo group, a 3- to 6-membered

carbocycle or a 4- to 7-membered heterocycle,

in which the 3- to 6-membered carbocycle and thetod-7-
membered heterocycle may be substituted by 1 anb3tisuents
independently of one another selected from themomnsisting of

fluorine and (G-C4)-alkyl,
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R™™  represents hydrogen, fluorine, 1(C,)-alkyl, (C,-C,)-alkoxycarbonyl or
hydroxy,

R™® represents hydrogen, fluorine{C,)-alkyl or trifluoromethyl,

represents  hydrogen, fluorine, cyano, -(@)-alkyl, (C;-Cy)-alkoxy,
trifluoromethyl, difluoromethyl, (&Cs)-cycloalkyl or halogen,

represents benzyl, 3,3,3-trifluoroprop-1-yl, 4;#&ifluorobut-1-yl or 3,3,4,4,4-
pentafluorobut-1-yl,

where benzyl is substituted by 1 to 3 substituemiiependently of one another
selected from the group consisting of fluorine ocinle, (G-C,)-alkyl, cyclopropyl
and (G-Cy)-alkoxy,

represents hydrogen, cyano, {&)-alkyl, (C;-Cj)-alkoxy, trifluoromethyl,
difluoromethyl or (G-Cg)-cycloalkyl,

represents hydrogen, cyano, {&)-alkyl, (C;-Cj)-alkoxy, trifluoromethyl,
difluoromethyl or (G-Cg)-cycloalkyl,

and theN-oxides, salts, solvates, salts of th@®xides and solvates of tiNkoxides or salts

thereof.

Compound of the formula (I) according to Claimriwihich

A

represents nitrogen or éR
where

R® represents hydrogen, deuterium, chlorine, iodindifluoromethyl,
trifluoromethyl, (G-Cg)-alkyl, vinyl, allyl, ethynyl, cyclopropyl,
cyclobutyl, phenyl, pyrazol-3-yl, pyrazol-4-yl, @zol-5-yl, pyrrol-5-yl,
1,3-thiazol-5-yl, 1,3,4-thiadiazol-5-yl or pyridyl,

in which (G-C¢)-alkyl, vinyl, allyl, ethynyl, phenyl, pyrazol-3ly
pyrazol-4-yl, pyrazol-5-yl, pyrrol-5-yl, 1,3-thiaks-yl, 1,3,4-thiadiazol-5-
yl and pyridyl may be substituted by 1 or 2 substitts independently of
one another selected from the group consisting lobrihe, cyano,
difluoromethyl, trifluoromethyl, methyl, ethyl, ipoopyl, methoxy, ethoxy,
hydroxy, (G-Cy-alkoxycarbonyl,  hydroxycarbonyl,  cyclopropyl,
cyclobutyl and -(C=0)-NRR?,
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(C1-Ce)-alkyl may be substituted by an -NRR* group,

in which

R  represents hydrogen, methyl or ethyl,

in which

ethyl may be substituted by 1 to 3 fluorine substits,

R“  represents hydroge(G,-C,)-alkyl, -(C=0)-R® or -S(0)}-R",

in which

(C1-Cy)-alkyl may be substituted by 1 to 3 fluorine sithents,

and in which
R  represents (£C,)-alkyl or (G:-Cs)-cycloalkyl,
R®  represents (C,)-alkyl or (G:-Cs)-cycloalkyl,
or
R¥and R*  together with the nitrogen atom to which they atached
form a 4- to 6-membered heterocycle,
in which the 4- to 6-membered heterocycle for dst may
be substituted by 1 or 2 substituents independaftiyne
another selected from the group consisting of
trifluoromethyl, (G-C,)-alkyl and oxo,
and in which

R**  represents hydrogen orC,)-alkyl,

R?”  represents hydrogen orC,)-alkyl,

in which (G-Cy)-alkyl for its part may in each case be substitute

by hydroxy or fluorine,

or
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R**and B?  together with the atom to which they are attadoech a 4-

to 7-membered heterocycle,

L represents a#CRYR®-(CRR®),+# group

where

5 # is the point of attachment to the carbonyl group,
# is the point of attachment to the pyrimidine dazme ring,
m represents a number O or 1,

R**  represents hydrogen, fluorine, methyl, ethyl, loygror amino,

R%8 represents hydrogen, fluorine, difluoromethylflagromethyl, (G-C)-
10 alkyl, (C,-Cg)-alkenyl, cyano, cyclopropyl, cyclobutyl, cyclogghor a
group of the formula —-M-E&,

in which (G-C,)-alkyl may be substituted by 1 to 3 substituents
independently of one another selected from the gransisting of (&
Cy)-alkoxy, fluorine, cyano, trifluoromethyl, cyclompyl, cyclobutyl,

15 cyclopentyl, difluoromethoxy and trifluoromethoxy,
in which (G-C,)-alkoxy may be substituted by phenyl,
and in which
M represents a bond, methylene, ethane-1,2-digt@pane-1,3-diyl,

R  represents -(C=QPR’, -(C=0)-NR°R’, -C(=S)-NRR®, -NR*-
20 (C=0)-OR", -NRP-(C=0)-NRR", oxadiazolonyl,
oxadiazolothionyl, phenyl, oxazolyl, thiazolyl, agzolyl, triazolyl,

oxadiazolyl, thiadiazolyl, pyridyl, pyrimidinyl goyrazinyl,

in which
r represents the number 0 or 1,
25 R®and R independently of one another each represent

hydrogen, methyl, ethyl, isopropyl, cyclopropyl,
cyclobutyl, cyclopentyl, oxetanyl, azetidinyl,

tetrahydrofuranyl, pyrrolidinyl, tetrahydropyranyl,
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piperidinyl, piperazinyl, morpholinyl, phenyl,
pyrazolyl or pyridyl,

in which methyl, ethyl and isopropyl may
additionally be substituted by 1 or 2 substituents
independently of one another selected from the

group consisting of fluorine, difluoromethyl,

trifluoromethyl, cyclopropyl, cyclobutyl,
cyclopentyl, hydroxy, difluoromethoxy,
trifluoromethoxy, methoxy, ethoxy,
hydroxycarbonyl, methoxycarbonyl,

ethoxycarbonyl and amino,

R is methyl, ethyl, isopropyl, cyclopropyl, cyclollt
cyclopentyl,

and

in which oxadiazolonyl, oxadiazolethionyl, phenybxazolyl,
thiazolyl, pyrazolyl, triazolyl, oxadiazolyl, thigakzolyl, pyridyl,
pyrimidinyl and pyrazinyl for their part may be stituted by 1 or
2 substituents independently of one another seleftem the
group consisting of fluorine, chlorine, cyano, diftomethyl,
trifluoromethyl, methyl, ethyl, isopropyl, 2,2,3ftuoroethyl,
1,1,2,2,2-pentafluoroethyl, cyclopropyl, cyclobutyl
cyclopropylmethyl, cyclobutylmethyl, hydroxy, metho and
ethoxy,

together with the carbon atom to which they &tached form a
cyclopropyl, cyclobutyl, cyclopentyl, azetidinygttahydrofuranyl,
pyrrolidinyl or tetrahydropyranyl ring,

in which the cyclopropyl, cyclobutyl, cyclopentyhzetidinyl,
tetrahydrofuranyl, pyrrolidinyl and tetrahydropyyaming may be
substituted by 1 or 2 substituents independenthord another

selected from the group consisting of fluorine amathyl,

R  represents hydrogen, fluorine, methyl, ethyl adroyy,
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represents hydrogen, fluorine, methyl, ethylluafomethyl or (G-C,)-

alkoxycarbonyl,

represents hydrogen or fluorine,

represents benzyl, 3,3,3-trifluoroprop-1-yl, 4;#&ifluorobut-1-yl or 3,3,4,4,4-

pentafluorobut-1-yl,

where benzyl is substituted by 1 to 3 substituemiiependently of one another

selected from the group consisting of fluorine, mgeand methoxy,

represents hydrogen, methyl or trifluoromethyl,

represents hydrogen,

and the salts, solvates and solvates of the $&tsdf.

Compound of the formula (I) according to Claim 120in which

A

represents nitrogen or GR

where

RS

represents hydrogen, {Cs)-alkyl, vinyl, ethynyl, pyrazol-5-yl, pyrrol-5-
yl, 1,3-thiazol-5-yl, 1,3,4-thiadiazol-5-yl or pyyl,

in which (G-Cg)-alkyl, vinyl and ethynyl may be substituted bynkthyl,
trifluoromethyl,  methoxy, ethoxy, hydroxy, methogybonyl,
ethoxycarbonyl, cyclopropyl or -(C=0)-NfR* substituent,

in which pyridyl may be substituted by 1 methoxpstituent,

in which 1,3-thiazol-5-yl and 1,3,4-thiadiazol-5-yldependently of one
another may be substituted by 1 or 2 substitueziected from the group

consisting of methyl and ethyl,

in which pyrrol-5-yl may be substituted by methpdacyano,
and in which

R**  represents hydrogen orC,)-alkyl,

R??  represents hydrogen or{C,)-alkyl,
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or

represents a -CHNR™ R*or -CH,-CH,-NR** R* group,

in which

R  represents hydrogen, methyl or ethyl,

R"“  represents hydrogemethyl, ethyl, -(C=0)-F or -S(O}-R"®,
in which
ethyl may be substituted by 1 to 3 fluorine substits,
and in which
R'®  represents methyl, ethyl or cyclopropyl,
R'®  represents methyl, ethyl or cyclopropyl,

or

R¥and R*  together with the nitrogen atom to which they attached

form a 5- or 6-membered heterocycle,

in which the 5- or 6-membered heterocycle for as pay

be substituted by oxo,
represents a#CRR®-(CRR®),-# group
where
is the point of attachment to the carbonyl group,
is the point of attachment to the pyrimidine @azme ring,
is a number 0,
represents hydrogen, methyl, ethyl, hydroxy orremi

represents hydrogen, fluorine, difluoromethylflinromethyl, 1,1,2,2,2-
pentafluoroeth-1-yl, methyl, ethyl, allyl, but-3-dryl or a group of the
formula -M-R?,



10

15

20

25

Rl

RZ

- 256 -

in which methyl and ethyl may be substituted byol3t substituents

independently of one another selected from the mroansisting of

fluorine, cyano, trifluoromethyl, cyclopropyl, cydutyl, difluoromethoxy,

trifluoromethoxy, methoxy and ethoxy,

in which methoxy and ethoxy may be substituted Hgry!,

and in which

M

R12

or

R% and R®

represents a bond,
represents -(C=@NR®R® or 1,3,4-thiadiazol-5-yl,
in which

r represents the number 1,

R®and R independently of one another each represent

hydrogen or cyclopropyl,
and

in which 1,3,4-thiadiazol-5-yl may be substitute¢ b or 2
substituents independently of one another seldcted the group

consisting of fluorine, trifluoromethyl, methyl amrthyl,

together with the carbon atom to which they &tached form a
cyclopropyl, cyclobutyl, cyclopentyl, azetidinykttahydrofuranyl,
pyrrolidinyl or tetrahydropyranyl ring,

in which the cyclopropyl, cyclobutyl, cyclopentybzetidinyl,
tetrahydrofuranyl, pyrrolidinyl and tetrahydropyyaming may be
substituted by 1 or 2 substituents independenthyormé another

selected from the group consisting of fluorine amethyl,

represents hydrogen or fluorine,

is a group of the formula
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20
19

17 18

is the point of attachment to the pyrazolopiréel

RY, R®®, R?and R° independently of one another represent hydrofjeorine,

methyl or methoxy,

with the proviso that at least one of the radid@i§ R'® R' or R is different

from hydrogen,
and

with the proviso that at least one of the radiédfs R*®, R*® or R is hydrogen,

represents 3,3,3-trifluoroprop-1-yl or 3,3,4,4ehtafluorobut-1-yl,
represents hydrogen, methyl or trifluoromethyl,

represents hydrogen,

and the salts, solvates and solvates of the $&tsdf.

Compound of the formula (I) according to Claim Igr23, in which

A

represents nitrogen or CR
where

R® represents hydrogen, methyl, ethyl, propyl, virsthynyl, pyrazol-5-yl,
pyrrol-5-yl, 1,3-thiazol-5-yl, 1,3,4-thiadiazol-3-gr pyridyl,

in which methyl, ethyl, propyl, vinyl and ethynylay be substituted by 1
methyl, trifluoromethyl, methoxy, ethoxy, hydroxynethoxycarbonyl,
ethoxycarbonyl, cyclopropyl or -(C=0)-NfR* substituent,
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in which pyridyl may be substituted by 1 methoxpstituent,

in which 1,3-thiazol-5-yl and 1,3,4-thiadiazol-5-yldependently of one
another may be substituted by 1 or 2 substitueziected from the group

consisting of methyl and ethyl,
5 in which pyrrol-5-yl may be substituted by methgdacyano,
and in which
R?**  represents hydrogen,
R?*  represents hydrogen,
or
10 represents a -CHNR™ R*or -CH,-CH,-NR** R™ group,
in which
R  represents hydrogen or methyl,
R  represents hydrogemethyl, ethyl, -(C=0)-& or -S(O)-R*,
in which
15 ethyl may be substituted by 1 to 3 fluorine substits,
and in which
R  represents methyl, ethyl or cyclopropyl,
R'®  represents methyl, ethyl or cyclopropyl,
or

20 R¥and R*  together with the nitrogen atom to which they attached

form a 5-membered heterocycle,

in which the 5-membered heterocycle for its pary roe

substituted by oxo,
L represents aH#CRMR®-(CR™R™®),,-# group,

25 where
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is the point of attachment to the carbonyl group,

is the point of attachment to the pyrimidine @azme ring,
is a number 0,

represents hydrogen, methyl, ethyl, hydroxy orremi

represents hydrogen, trifluoromethyl, 1,1,2,2,8tp#uoroeth-1-yl,
methyl, ethyl, allyl, but-3-en-1-yl or a group tietformula —M-R?,

in which methyl and ethyl may be substituted byol2t substituents
independently of one another selected from the mroansisting of

fluorine, trifluoromethyl, cyclopropyl, cyclobutyinethoxy and ethoxy,
in which methoxy and ethoxy may be substituted Hgry!,

and in which

M represents a bond,

R  represents -(C=QNR®R’ or thiadiazolyl,

in which
r represents the number 1,
R®and R independently of one another each represent

hydrogen or cyclopropyl,

R**and R®  together with the carbon atom to which they atached form a

cyclobutyl or cyclopentyl ring,

represents hydrogen or fluorine,

is a group of the formula

20

19

17 18



10

15

20

where

and

or

RZ

R3

R

- 260 -

is the point of attachment to the pyrazolopirée)

RY, R®®, R®and R’ independently of one another represent hydrotjearine,

methyl or methoxy,

with the proviso that at least one of the radid@i§ R'® R or R is different

from hydrogen,
with the proviso that at least one of the radigfs R*®, R*® or R is hydrogen,
and

with the proviso that in each case only one of iwdicals B’, R'®, R* or R

represents methyl or methoxy,

represents 3,3,3-trifluoroprop-1-yl or 3,3,4,4eghtafluorobut-1-yl,
represents hydrogen, methyl or trifluoromethyl,

represents hydrogen,

and the salts, solvates and solvates of the $&tedf.

Compound of the formula (I) according to Claim 132r 4, in which

A

represents nitrogen or CR

where

R® represents methyl or pyrazol-5-yl,
in which methyl is substituted by an -KmR* group,
in which
R  represents hydrogen,

R  represents hydrogen athyl, ethyl or -S(Q}R",
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in which
ethyl may be substituted by 1 to 3 fluorine substits,
and in which

R'®  represents methyl or cyclopropyl,

5 or
R®and R*  together with the nitrogen atom to which they attached
form a 5-membered heterocycle,
in which the 5-membered heterocycle for its pary roe
substituted by oxo,
10 L represents a#CRMR®-(CR™R™®),,-# group,
where
# is the point of attachment to the carbonyl group,
# is the point of attachment to the pyrimidine @szine ring,
m is a number 0,
15 R**  represents methyl,
R°®  represents methyl,
R! represents hydrogen or fluorine,
R? is a group of the formula
R20
R19
*
Rl? R18
20 where
* is the point of attachment to the pyrazolopiréel

and
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RY, R®®, R®and R° independently of one another represent hydrotjearine,

methyl or methoxy,

with the proviso that at least one of the radid@i§ R'®, R or R? is different

from hydrogen,
with the proviso that at least one of the radiédfs R*®, R*® or R is hydrogen,
and

with the proviso that in each case only one of tidicals R’, R'®, R* or R

represents methyl or methoxy,
represents hydrogen, methyl or trifluoromethyl,

represents hydrogen,

and the salts, solvates and solvates of the $&tsdf.

Compound of the formula (I) according to Claim 1324 or 5, in which

A

represents nitrogen or GR
where
R® represents hydrogen,

represents a'#CR¥R®-(CRR™®),-# group,

where

# is the point of attachment to the carbonyl group,

# is the point of attachment to the pyrimidine @azme ring,
m represents a number O,

R**  represents amino,

R%® represents hydrogen, fluorine, difluoromethyl flitnromethyl, methyl,
ethyl, cyclopropyl, cyclobutyl, cyclopentyl or aayp of the formula —M-
Rlz,
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in which methyl and ethyl may be substituted byol3t substituents
independently of one another selected from the mroansisting of
fluorine, cyano, trifluoromethyl, cyclopropyl, cydutyl, difluoromethoxy,

trifluoromethoxy, methoxy and ethoxy,
5 and in which
M represents a bond,

R  represents -(C=QNR°R®, phenyl, thiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl or pyrimidinyl,

in which
10 r represents the number 1,
R®and R independently of one another each represent
hydrogen or cyclopropyl,
and

in which phenyl, thiazolyl, triazolyl, oxadiazolyihiadiazolyl and

15 pyrimidinyl may each in turn be substituted by 12osubstituents
selected independently of one another from thegrmnsisting of
fluorine, difluoromethyl, trifluoromethyl, methykthyl, isopropyl,
2,2,2-trifluoroethyl, 1,1,2,2,2-pentafluoroethyl, yctopropyl,
cyclobutyl, cyclopropylmethyl and cyclobutylmethyl,

20 R represents hydrogen or fluorine,

R? is a group of the formula

RZO

R19
*

Rl? R18
where
* is the point of attachment to the pyrazolopirée)

25 and
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RY, R®®, R®and R° independently of one another represent hydrotjearine,

methyl or methoxy,

with the proviso that at least one of the radid@i§ R'®, R or R? is different

from hydrogen,
with the proviso that at least one of the radiédfs R*®, R*® or R is hydrogen,
and

with the proviso that in each case only one of tidicals R’, R'®, R* or R

represents methyl or methoxy,
represents hydrogen or methyl,

represents hydrogen,

and the salts, solvates and solvates of the $&tsdf.

Compound of the formula (I) according to Claim 1324, 5 or 6, in which

A

represents nitrogen or GR
where
R represents hydrogen,

represents a'#CR¥R®-(CRR™®),-# group,

where

# is the point of attachment to the carbonyl group,

# is the point of attachment to the pyrimidine @azme ring,
m is a number 0,

R**  represents hydroxy,
R®®  represents 2,2,2-trifluoroethyl, pentafluoroetbwy{C,-C,)-alkyl,

in which (G-Cy)-alkyl is substituted by 1 substituent selecteahfrthe
group consisting of (£C;)-cycloalkyl, difluoromethoxy, trifluoromethoxy
and (G-Cgy)-alkoxy,
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R represents hydrogen or fluorine,
R? is a group of the formula
RZO
R19
*
Rl? R18
where
5 * is the point of attachment to the pyrazolopiréel
and

RY, R®®, R®and R° independently of one another represent hydrotjearine,

methyl or methoxy,

with the proviso that at least one of the radidi§ R'® R' or R? is different
10 from hydrogen,

with the proviso that at least one of the radigdfs R*®, R*® or R is hydrogen,
and

with the proviso that in each case only one of tidicals R’, R'®, R* or R

represents methyl or methoxy,
15 R® represents hydrogen or methyl,
R* represents hydrogen,
and the salts, solvates and solvates of the $etedf.

8. Compounds
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and the salts, solvates and solvates of the $&tsdf.
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Process for preparing compounds of the formulaa@) defined in Claims 1 to 8,

characterized in that a compound of the formula (1l

)

in which R, R, R® and R each have the meanings given above

[Al

is reacted in an inert solvent in the preseata suitable base with a compound of

the formula (111)
NC CN

l/o

© (),
in which L has the meaning given above and
T represents (BC,)-alkyl,

to give a compound of the formula (1V)

(V)
in which L, R, R?, R and R each have the meanings given above,

this is then converted with isopentyl nitrite andhalogen equivalent into a

compound of the formula (V)



V)
in which L, R, R?, R and R each have the meanings given above and
X! represents chlorine, bromine or iodine,

and this is then reacted in an inert solvent, angghesence of a suitable transition

5 metal catalyst, to give a compound of the formiHa)(

© (I-A)
in which L, R, R?, R and R each have the meanings given above,
or

[B] is reacted in an inert solvent in the preseota suitable base with a compound of
10 the formula (VI)

o (V1)
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in which L and R each have the meanings given above and
T represents (BC,)-alkyl,

to give a compound of the formula (VII)

(v,
5 inwhich L, R, R?, R, R, R° and P each have the meanings given above,

this is then converted with phosphoryl chlorideoiat compound of the formula
(v

(V1IN
in which L, R, R, R, R*, R° and T each have the meanings given above,

10 this is subsequently converted in an inert solviemd a corresponding azide

compound and this is reduced directly to give apaund of the formula (1X)



10

or

[C]

(1X)
in which L, R, R, R, R*, R° and T each have the meanings given above,

and this is then reacted in an inert solvent, owtiiy in the presence of a suitable

base, to give a compound of the formula (I-B)

(I-B)

in which L, R, R, R, !, R° and T each have the meanings given above,

is reacted in an inert solvent in the presente suitable base with hydrazine

hydrate to give a compound of the formula (X)




10
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in which R, R, R* and R each have the meanings given above,

this is then reacted in an inert solvent with a poond of the formula (XI)

0
T L _O
0 \n/ \T4
O O

(X1)
in which L has the meaning given above and
T represents (BC,)-alkyl,
to give a compound of the formula (XII)
(X

in which L, R, R?, R°, R*and T each have the meanings given above,

this is then converted with phosphoryl chlorideoist compound of the formula
(X1

(X1
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in which L, R, R?, R, R*and T each have the meanings given above,

and this is reacted directly with ammonia to gaveompound of the formula (XI1V)

(XIV)
in which L, R, R, R, R*and T each have the meanings given above,

and finally cyclized in an inert solvent, optionalh the presence of a suitable

base, to give a compound of the formula (I-C)

(I-C)
in which L, R, R?, R* and R each have the meanings given above,

or

D] a compound of the formula (V) is reacted iniaart solvent in the presence of a
suitable transition metal catalyst with a compoohthe formula (XV-A), (XV-B),
(XV-C) or (XV-D)
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o—T 5A 5A
R™—H R**—B RN/ or xR
) Zn Zn
' o—T
(XV-A) (XV-B) (XV-C) (XV-D),
in which
R in (XV-A) represents (§C,)-alkenyl or (G-C,)-alkynyl,
R in (XV-B), (XV-C) and (XV-D) represents halogenifldoromethyl,
5 trifluoromethyl, (G-Cy)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl,
cyclopropyl, cyclobutyl, phenyl or 5- or 6-membeltesteroaryl,
in which (G-Cy)-alkyl, (C,-Cy-alkenyl, (G-Cy)-alkynyl, phenyl and
5- or 6-membered heteroaryl may be substituted g B substituents
independently of one another selected from the mroonsisting of
10 fluorine, difluoromethyl, trifluoromethyl, (€C,)-alkyl, difluoromethoxy,
trifluoromethoxy, (G-Cy)-alkoxy, (G-C4)-alkoxycarbonyl, cyclopropyl
and cyclobutyl,
T? is hydrogen or (GCy-alkyl, or both R! radicals together form a -
C(CHg)-C(CHg)- bridge,
15 and
X3 represents bromine or iodine,

to give a compound of the formula (I-D)

(I-D)

in which n, L, R, R, R®, R* and R” each have the meanings given above,
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or

[E] a compound of the formula (V) is converted lpaction with a compound

of the formula (XVI)

25
R=Y (xv1)

in which R® represents 4-methoxybenzyl (PMB) or trimethylsitilyloxymethyl
(SEM)

and
Y represents chlorine,

in an inert solvent in the presence of a suitabketinto a compound of the formula
(Xvi)

(XVII)

in which L, R, R, R®, R*, X" and R® have the meanings given above,

and then in an inert solvent in the presence diitalde transition metal catalyst

with a compound of the formula (XV-A), (XV-B), (X\&) or (XV-D)
2

/O_T 5A R5A 3 R5A
RA—H RA—RB RN~ or XN’
\ 2 Zn Zn
' o—T ,
(XV-A) (XV-B) (XV-C) (XV-D),

in which

R  in (XV-A) represents (§C,)-alkenyl or (G-Cy)-alkynyl,
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R in (XV-B), (XV-C) and (XV-D) represents halogen,ifldoromethyl,
trifluoromethyl, (G-Cy)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl,
cyclopropyl, cyclobutyl, phenyl or 5- or 6-membeltesteroaryl,

in which (G-Cy¢)-alkyl, (C,-Cy-alkenyl, (G-Cy)-alkynyl, phenyl and
5- or 6-membered heteroaryl may be substituted g B substituents
independently of one another selected from the mmnsisting of cyano,
fluorine, difluoromethyl, trifluoromethyl, (EC,)-alkyl, difluoromethoxy,
trifluoromethoxy, (G-Cy-alkoxy, (G-C,)-alkoxycarbonyl, hydroxy,
hydroxycarbonyl, cyclopropyl and cyclobutyl,

T? is hydrogen or (GCy-alkyl, or both R! radicals together form a -
C(CHs)-C(CHg)- bridge,

X3 represents bromine or iodine,

to give a compound of the formula (XVIII)

(XVII)
in which n, L, R, R, R®, R, R°* and R® each have the meanings given above,

and from this the PMB protective group is removgddnaction with a mixture of
triluoromethanesulphonic anhydride and trifluorete acid or trifluoroacetic acid
and trifluoromethanesulphonic acid or cerium(IV)raamium nitrate and the SEM
protective group by reaction initially with trifluoacetic acid and then with

aqueous mineral acid in suitable solvents,

or
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[F] a compound of the formula (XVII) is converted/ veaction with a

compound of the formula (XIX)

27

R
<26
R (xix)
5 in an inert solvent in the presence of a suitaldeebinto a compound of the

formula (XX)

(XX)
in which L, R, R, R, R* and R® have the meanings given above and

R?*® and R’ independently of one another represent cyano of-C{E

10 alkoxycarbonyl,

and subsequently the protective grodpiRremoved as described in [E], where by

hydrolysis and decarboxylation compound (1-E) rsnfed

(1-E),
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or

[G] a compound of the formula (V) is converted laaction with CuCN in an inert

solvent into a compound (XXI)

in which L, R, R?, R® and R have the meanings mentioned above

5
CN
(XXI),
and this is converted by hydrogenation accordingustomary known methods
into an amine of the formula (1-F)
NH,
HN L
10 O (1-F)

in which L, R, R?, R® and R have the meanings mentioned above,

and this is finally reacted in an inert solventhie presence of a suitable base with
a compound of the formula (XXII)

14

R*—x" (XXI1)
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in which R* has the meanings mentioned above f&t Rith the exception that

R may not represent hydrogen,

x! represents a suitable leaving group, in particcldorine, bromine, iodine,

mesylate, triflate or tosylate, to give a compoohthe formula (1-G)

(1-G),

and, if appropriate, the resulting compounds offtmenulae (I-A), (I-B), (I-C) I-D), (I-E),
(I-D) and (I-G) are optionally converted with thepaopriate (i) solvents and/or (ii) acids or

bases to the solvates, salts and/or solvates aitbethereof.

Compound of the formula (I) as defined in arfiyCtaims 1 to 8 for treatment and/or

prophylaxis of diseases.

Use of a compound of the formula (1) as defiimedny of Claims 1 to 8 for the preparation
of a medicament for the treatment and/or prophglafi heart failure, angina pectoris,
hypertension, pulmonary hypertension, ischaemiascwar disorders, thromboembolic

disorders, fibrotic disorders and arteriosclerosis.

Medicament comprising a compound of the fornfDlas defined in any of Claims 1 to 8

in combination with an inert, non-toxic, pharmadeaity suitable excipient.

Medicament comprising a compound of the fornfDlas defined in any of Claims 1 to 8
in combination with a further active compound stddcfrom the group consisting of
organic nitrates, NO donors, cGMP-PDE inhibitorstitarombotic agents, hypotensive

agents and lipid metabolism modifiers.

Medicament according to Claim 12 or 13 for tfeatment and/or prophylaxis of heart

failure, angina pectoris, hypertension, pulmonampdmtension, ischaemias, vascular
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disorders, renal insufficiency, thromboembolic disrs, fibrotic disorders and

arteriosclerosis.

Method for the treatment and/or prophylaxise@ért failure, angina pectoris, hypertension,
pulmonary hypertension, ischaemias, vascular d&erd renal insufficiency,

thromboembolic disorders and arteriosclerosis imdms and animals using an effective
amount of at least one compound of the formulagldefined in any of Claims 1 to 8, or

of a medicament as defined in any of Claims 124to 1



