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SUBSTITUTED OXOPYRIDINE DERIVATIVESAND USE THEREOF IN THE
TREATMENT OF CARDIOVASCULAR DISORDERS
The invention relates to substituted oxopyridinevdtives and to processes for their preparation,

and also to their use for preparing medicamentthi®itreatment and/or prophylaxis of diseases, in
particular cardiovascular disorders, preferablyothivotic or thromboembolic disorders, and

oedemas, and also ophthalmic disorders.

Blood coagulation is a protective mechanism ofdlganism which helps to "seal" defects in the
wall of the blood vessels quickly and reliably. Shipss of blood can be avoided or kept to a
minimum. Haemostasis after injury of the blood wsds effected mainly by the coagulation
system in which an enzymatic cascade of complextitges of plasma proteins is triggered.
Numerous blood coagulation factors are involvedhia process, each of which factors converts,
on activation, the respectively next inactive preouinto its active form. At the end of the caszad
comes the conversion of soluble fibrinogen intoolable fibrin, resulting in the formation of a
blood clot. In blood coagulation, traditionally therinsic and the extrinsic system, which end in a
final joint reaction path, are distinguished. Hefiagtors Xa and lla (thrombin) play key roles:
Factor Xa bundles the signals of the two coagulapaths since it is formed both via factor
Vlla/tissue factor (extrinsic path) and via thedas@ complex (intrinsic path) by conversion of
factor X. The activated serine protease Xa clegvethrombin to thrombin which, via a series of

reactions, transduces the impulses from the cagoatie coagulation state of the blood.

In the more recent past, the traditional theoryvad separate regions of the coagulation cascade
(extrinsic and intrinsic path) has been modifiedimgvto new findings: In these models,
coagulation is initiated by binding of activatedtttar Vlla to tissue factor (TF). The resulting
complex activates factor X, which in turn leads generation of thrombin with subsequent
production of fibrin and platelet activation (viegAR-1) as injury-sealing end products of
haemostasis. Compared to the subsequent ampbiidptopagation phase, the thrombin
production rate is low and as a result of the aenwe of TFPI as inhibitor of the TF-FVIla-FX

complex is limited in time.

A central component of the transition from initiati to amplification and propagation of
coagulation is factor Xla. In positive feedbackpgepthrombin activates, in addition to factor V and
factor VIII, also factor Xl to factor Xla, whereldgctor 1X is converted into factor 1Xa, thus, via
the factor IXa/factor Vllla complex generated instimanner, rapidly producing relatively large
amounts of factor Xa. This triggers the producidmarge amounts of thrombin, leading to strong

thrombus growth and stabilizing the thrombus.

In addition, activation of the coagulation systemynalso occur at in particular negatively charged

surfaces including artificial surfaces such as ekegsrostheses, stents and extracorporeal
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circulation. On the surface, initially factor Xi iactivated to factor Xlla which subsequently, via
kininogen or glycoprotein Ib, activates factor Xtaghed to cell surfaces. This leads to further

activation of the coagulation cascade.

In addition, factor Xlla also activates bound plasprekallikrein to plasma kallikrein. Plasma
kallikrein in turn, in a potentiation loop, leads further factor XII activation, overall resulting

amplification of the initiation of the coagulatiazascade. In addition, plasma kallikrein is an
important bradikinin-releasing protease which, rintdia, thus leads to increased endothelial
permeability. Further substrates that have beeuoritbesl are prorenin and prourokinase, whose

activation may trigger the regulatory processahefrenin-angiotensin system and fibrinolysis.

Uncontrolled activation of the coagulation systemdefects in the inhibition of the activation

processes may cause formation of local thrombosembolisms in vessels (arteries, veins, lymph
vessels) or heart chambers. This may lead to setlmombotic or thromboembolic disorders. In
addition, systemic hypercoagulability may lead emsumption coagulopathy in the context of a

disseminated intravasal coagulation.

In the course of many cardiovascular and metalmbtiorders, there is an increased tendency for
coagulation and platelet activation owing to sy#tefactors such as hyperlipidaemia, diabetes or
smoking, owing to changes in blood flow with stagis example in atrial fibrillation, or owing to
pathological changes in vessel walls, for exampigothelial dysfunctions or atherosclerosis. This
unwanted and excessive haemostasis may, by formatiébrin- and platelet-rich thrombi, lead to
thromboembolic disorders and thrombotic complicegiwith life-threatening conditions. Inflammable

processes may also be involved here.

Thromboembolic disorders are the most frequent ecanfs morbidity and mortality in most
industrialized countries [Heart Disease: A Textbook Cardiovascular Medicine, Eugene
Braunwald, 5th edition, 1997, W.B. Saunders Comp&mladelphia].

The anticoagulants known from the prior art, foample substances for inhibiting or preventing
blood coagulation, have various, frequently gragadivantages. Accordingly, in practice, efficient
treatment methods or the prophylaxis of thrombtitioinboembolic disorders is frequently found

to be very difficult and unsatisfactory.

In the therapy and prophylaxis of thromboembol&odiers, use is made, firstly, of heparin which
is administered parenterally or subcutaneously.aBse of more favourable pharmacokinetic
properties, preference is these days increasiriggngo low-molecular-weight heparin; however,

the known disadvantages described hereinbelow etead in heparin therapy cannot be avoided

either in this manner. Thus, heparin is orally fieefive and has only a comparatively short half-
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life. In addition, there is a high risk of bleedjntere may in particular be cerebral haemorrhages
and bleeding in the gastrointestinal tract, andetimay be thrombopenia, alopecia medicomentosa
or osteoporosis [Pschyrembel, Klinisches Worterbjatimical dictionary], 257th edition, 1994,
Walter de Gruyter Verlag, page 610, keyword “HeparRompp Lexikon Chemie, version 1.5,
1998, Georg Thieme Verlag Stuttgart, keyword “Hépér Low-molecular-weight heparins do
have a lower probability of leading to the develemtnof heparin-induced thrombocytopenia;
however, they can likewise only be administered catdmeously. This also applies to

fondaparinux, a synthetically produced selectivddaXa inhibitor having a long half-life.

A second class of anticoagulants are the vitamiankagonists. These include, for example, 1,3-
indanediones and in particular compounds such affivg phenprocoumon, dicumarol and other
cumarin derivatives which non-selectively inhiblitet synthesis of various products of certain
vitamin K-dependent coagulation factors in therdiv@wing to the mechanism of action, the onset
of action is very slow (latency to the onset ofi@tt36 to 48 hours). The compounds can be
administered orally; however, owing to the higtk rig bleeding and the narrow therapeutic index
complicated individual adjustment and monitoringtloé patient are required [J. Hirsch, J. Dalen,
D.R. Anderson et al.,, “Oral anticoagulants: Mechkaniof action, clinical effectiveness, and
optimal therapeutic rangeChest 2001, 119 8S-21S; J. Ansell, J. Hirsch, J. Dalen al,
“Managing oral anticoagulant therapZhest2001, 119 22S-38S; P.S. Wells, A.M. Holbrook,
N.R. Crowtheret al, “Interactions of warfarin with drugs and foodhn. Intern. Med1994, 121,
676-683]. In addition, other side-effects such astiintestinal problems, hair loss and skin

necroses have been described.

More recent approaches for oral anticoagulantsrararious phases of clinical evaluation or in
clinical use; however, they have also displayeddirantages such as, for example, highly variable

bioavailability, liver damage and bleeding comgiioas.

For antithrombotic medicaments, the therapeutictiwid of central importance: The distance
between the therapeutically active dose for codigulanhibition and the dose where bleeding may
occur should be as big as possible so that maxithenapeutic activity is achieved at a minimum

risk profile.

In variousin vivo models with, for example, antibodies as factor Kbaibitors, but also in factor
Xla knock-out models, the antithrombotic effect twigmall/no prolongation of bleeding time or
extension of blood volume was confirmed. In clihisaudies, elevated factor Xla concentrations
were associated with an increased event rate. Henvéactor X1 deficiency (haemophilia C), in
contrast to factor Vllla or factor 1Xa (haemophilla and B, respectively), did not lead to
spontaneous bleeding and was only noticed durimgical interventions and traumata. Instead,

protection against certain thromboembolic events fwand.
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Furthermore, for many disorders the combinatioardfthrombotic and antiinflammtory principles
may also be particularly attractive to prevent timeitual enhancement of coagulation and

inflammation.

Plasma kallikrein is associated with disorders agzanied by increased vessel permeability as is

the case, for example, in diabetic retinopathy madular oedema.

Diabetic retinopathy, a well-characterized chragye disorder, is the most frequent microvascular
sequela of type 1 and type 2 diabetes mellituss ttlassified into two forms, non-proliferative
retinopathy and proliferative retinopathy whichturn are classified according to their degree of

severity.

Diabetic retinopathy is primarily caused by micresmalar deficiency. These is an initial thickening
of the basal membrane of the vessels and loss sfulaxized pericytes, followed by vascular
occlusion and retinal ischaemia. Further developnienhen controlled by the resulting retinal
hypoxia, which causes preretinal neovascularizatiod increased vascular permeability with

subsequent formation of a macular oedema. Allfthadly leads to the patient going blind.

From animal models, there are indications thathiibin of plasma kallikrein inhibits increased
vascular permeability and may therefore prevennétion of a macular oedema and/or diabetic

retinopathy.

It is therefore an object of the present inventiomprovide novel compounds for the treatment of
cardiovascular disorders, in particular of thronbair thromboembolic and also oedematous
disorders, and/or ophthalmic disorders, in pargicdiabetic retinopathy and/or macular oedema, in

humans and animals, which compounds have a widageatic bandwidth.

WO 2006/030032 describeaster alia substituted pyridinones as allosteric modulatoirsthe
MGIuR2 receptor, and WO 2008/079787 describes itutiest pyridin-2-ones and their use as

glucokinase activators.

The invention provides compounds of the formula

© 0}

in which
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represents a group of the formula

R2 x

R
RS

where * is the point of attachment to the oxopyrélring,

R® represents bromine, chlorine, fluorine, methyfludromethyl, trifluoromethyl,

methoxy, difluoromethoxy or trifluoromethoxy,

R’ represents bromine, chlorine, fluorine, cyano, ronit hydroxy, methyl,
difluoromethyl, trifluoromethyl, methoxy, ethoxy, ifldoromethoxy,

trifluoromethoxy, ethynyl, 3,3,3-trifluoroprop-1-yi+yl or cyclopropyl,
R® represents hydrogen, chlorine or fluorine,

represents hydrogen, bromine, chlorine, fluoriogano, G-Cs-alkyl, difluoromethyl,
trifluoromethyl, 1,1-difluoroethyl, 2,2-difluoroeyh 2,2,2-trifluoroethyl, G-Cs-alkoxy,
difluoromethoxy, trifluoromethoxy, 1,1-difluoroetky, 2,2-difluoroethoxy, 2,2,2-

trifluoroethoxy, methylcarbonyl or cyclopropyl,

represents hydrogen, ;-Cs-alkyl, C;-Cs-alkoxy, difluoromethyl, trifluoromethyl, 1,1-
difluoroethyl, 1,1,2 2 2-pentadeuteroethyl, 3,3iBuoro-2-hydroxyprop-1-yl, 3,3,3-
trifluoro-2-methoxyprop-1-yl, 3,3,3-trifluoro-2-edlxyprop-1-yl, prop-2-yn-1-yl,
cyclopropyloxy or cyclobutyloxy,

where alkyl may be substituted by a substituetécsed from the group consisting of
fluorine, cyano, hydroxy, difluoromethyl, trifluoneethyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy, £Cs-cycloalkyl, 4- to 6-membered oxoheterocyclyl,

4- to 6-membered thioheterocyclyl, 1,4-dioxanylepyl and pyridyl,

where cycloalkyl may be substituted by 1 to 2 stupstts independently of one
another selected from the group consisting of fheyr hydroxy, methyl, ethyl,
methoxy, ethoxy, difluoromethyl, trifluoromethyl, ifldoromethoxy and

trifluoromethoxy,

and
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where oxoheterocyclyl and thioheterocyclyl may hdabstituted by 1 to 2
substituents independently of one another seleftted the group consisting of

oxo, fluoro, methyl, ethyl, difluoromethyl and ttibromethyl,

R represents hydrogen,
5 R° represents a group of the formula
F
#
# # RY
or or OH
9 11 F
R R

RlO R13 ')
where # is the point of attachment to the nitrogtem,
R® represents hydroxycarbonyl or 5-membered hetelygcyc

where heterocyclyl may be substituted by 1 to Zstuents independently of one

10 another selected from the group consisting of dwalroxy, thioxo, sulphanyl,
methyl, difluoromethyl, trifluoromethyl, 2-hydroxgcbonyl-1,1,2,2-
tetrafluoroethyl and 2-methoxycarbonyl-1,1,2,2d#troroethyl,

where methyl may be substituted by a methoxy stulesti,
R0 represents hydrogen, chlorine, fluorine or methyl,

15 R'“and R*  together with the carbon atoms to which they atached form a 5-

membered heterocycle,

where the heterocycle may be substituted by 1 salistituents independently of
one another selected from the group consisting x, achlorine, hydroxy,
hydroxycarbonyl, methyl, difluoromethyl, trifluoraathyl, 1,1,2,2,2-
20 pentafluoroethyl, 2-hydroxycarbonyl-1,1,2,2-tetuafloethyl and 2-
methoxycarbonyl-1,1,2,2-tetrafluoroethyl,

R represents hydrogen, chlorine, fluorine, methyihethoxy,
and the salts thereof, solvates thereof and thvatesl of the salts thereof.

Compounds according to the invention are the comgewf the formula (I) and the salts, solvates

25 and solvates of the salts thereof, and also thgpoands encompassed by formula (I) and specified
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hereinafter as working example(s), and the salsates and solvates of the salts thereof, to the
extent that the compounds encompassed by formukan@l specified hereinafter are not already

salts, solvates and solvates of the salts.

The compounds according to the invention may, deéipgnon 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
from such mixtures of enantiomers and/or diastes¥enin a known manner; chromatography
processes are preferably used for this, in paaicdPLC chromatography on an achiral or chiral

phase.

Where the compounds according to the inventionocanr in tautomeric forms, the present invention

encompasses all the tautomeric forms.

In the context of the present invention, the teenadhtiomerically pure" is to be understood as
meaning that the compound in question with respedhe absolute configuration of the chiral
centre is present in an enantiomeric excess of ri@e 95%, preferably more than 97%. The
enantiomeric excess, ee, is calculated here byuatiay of the corresponding HPLC

chromatogram on a chiral phase using the formul@abe
ee = [B (area%) - B(area%)] x 100% / [E(area%) + B (area%)]
(E*: major enantiomer, minor enantiomer)

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 samecatoimber, but with a different atomic mass
than the atomic mass which usually or predominamtiyurs 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) 2H (tritium), °C, “C, N, Y0, "0, 3P, ¥*p, s, ¥s, %3, %s, 18F %, #Br, 13, 124,

129 and™Y. Particular isotopic variants of a compound adowy 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 debsitty especially compounds labelled witH or

1“C isotopes are suitable for this purpose. Furthestribe incorporation of isotopes, for example
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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.

In the context of the present invention, prefersalts are physiologically acceptable salts of the
compounds according to the invention. Also inclydedwever, are salts which are themselves
unsuitable for pharmaceutical applications but t&n used, for example, for the isolation or

purification of the compounds according to the itian.

Physiologically acceptable salts of the compoura®raing to the invention include acid addition
salts of mineral acids, carboxylic acids and sulih@acids, for example salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric agitkthanesulphonic acid, ethanesulphonic acid,
toluenesulphonic acid, benzenesulphonic acid, haf@redisulphonic acid, acetic acid, trifluoroaceti
acid, propionic acid, lactic acid, tartaric acidalim acid, citric acid, fumaric acid, maleic acidda

benzoic acid.

Physiologically acceptable salts of the compourmi®raing to the invention also include salts of
conventional bases, by way of example and withepeeice alkali metal salts (e.g. sodium and
potassium salts), alkaline earth metal salts @lgium and magnesium salts) and ammonium salts
derived from ammonia or organic amines having 1@aarbon atoms, by way of example and with
preference ethylamine, diethylamine, triethylamirethyldiisopropylamine, monoethanolamine,
diethanolamine, triethanolamine, dicyclohexylamufiejethylaminoethanol, procaine, dibenzylamine,

N-methylmorpholine, arginine, lysine, ethylenediae-methylpiperidine and choline.

In the context of the invention, solvates referthose forms of the compounds according to the
invention which, in the solid or liquid state, fomcomplex by coordination with solvent molecules.

Hydrates are a specific form of solvates in whigntoordination is with water.

Moreover, the present invention also encompassedrygs of the compounds according to the
invention. The term "prodrugs" includes compoundiicty may themselves be biologically active or
inactive but are converted to compounds accordintpe invention while resident in the body (for

example metabolically or hydrolytically).
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In the context of the present invention, the temtmedtment” or "treating” includes inhibition,

retardation, checking, alleviating, attenuatingstmeting, 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/csyiim@toms of such states. The term "therapy" is

understood here to be synonymous with the termattrent".

The terms "prevention”, "prophylaxis" or "preclusiare used synonymously in the context of the
present invention and refer to the avoidance ouggoh 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.

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

follows:

Alkyl represents a straight-chain or branched algical having 1 to 5 carbon atoms, preferably 1 t
3 carbon atoms, by way of example and with prefaremethyl, ethyl,n-propyl, isopropyl, 2-
methylprop-1-yl, n-butyltert-butyl and 2,2-dimethylprop-1-yl.

Alkoxy represents a straight-chain or branchedxalkadical having 1 to 4 carbon atoms, preferably 1
to 3 carbon atoms, by way of example and with peefee methoxy, ethoxy:-propoxy, iSopropoxy,

2-methylprop-1-oxy, n-butoxy aridrt-butoxy.

Cycloalkyl represents a monocyclic cycloalkyl grdwgving 3 to 6 carbon atoms, by way of example
and with preference cyclopropyl, cyclobutyl, cyaopyl and cyclohexyl may be mentioned for

cycloalkyl.

5-membered heterocyclyl in the definition of theical R represents a saturated, partially unsaturated

or aromatic monocyclic radical having 5 ring atoarsd up to 4 heteroatoms from the group
consisting of S, O and N, where a nitrogen atom alsy form an N-oxide, by way of example and
with preference thienyl, furyl, pyrrolyl, thiazolybxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl,

pyrazolyl, imidazolyl, triazolyl, tetrazolyl, dihydoxazolyl and dihydroimidazolyl.

5-membered heterocycle in the definition of theaald R* and R? represents a saturated, partially

unsaturated or aromatic monocyclic radical havingng§ atoms and up to 2 heteroatoms from the
group consisting of S, O and N, where a nitrogeamainay also form an N-oxide. This 5-
membered heterocycle together with the phenyl ting/hich it is attached represents, by way of
example and with preference, 2,3-dihydro-1-benppthén-5-yl, 1,3-dihydro-2-benzothiophen-5-
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yl, 2,3-dihydro-1-benzofuran-5-yl, 1,3-dihydro-2d@®furan-5-yl, indolin-5-yl, isoindolin-5-yl,

2,3-dihydro-1H-indazol-5-yl, 2,3-dihydro-1H-benzuoazol-5-yl, 1,3-dihydro-2,1-benzoxazol-5-yl,
2,3-dihydro-1,3-benzoxazol-5-yl, 1,3-dihydro-2,1nkethiazol-5-yl, 2,3-dihydro-1,3-benzothiazol-
5-yl, 1H-benzimidazol-5-yl, 1H-indazol-5-yl, 1,24weoxazol-5-yl, indol-5-yl, isoindol-5-yl,

benzofuran-5-yl, benzothiophen-5-yl, 2,3-dihydrbdnzothiophen-6-yl, 1,3-dihydro-2-
benzothiophen-6-yl, 2,3-dihydro-1-benzofuran-6-%I3-dihydro-2-benzofuran-6-yl, indolin-6-yl,
isoindolin-6-yl, 2,3-dihydro-1H-indazol-6-yl, 2,3h/dro-1H-benzimidazol-6-yl, 1,3-dihydro-2,1-
benzoxazol-6-yl, 2,3-dihydro-1,3-benzoxazol-6-yB-tlihydro-2,1-benzothiazol-6-yl, 2,3-dihydro-
1,3-benzothiazol-6-yl, 1H-benzimidazol-6-yl, 1H-ambl-6-yl, 1,2-benzoxazol-6-yl, indol-6-yl,
isoindol-6-yl, benzofuran-6-yl and benzothiophepk6-

4- to 6-membered oxoheterocyclyl in the definitioh the radical R represents a saturated

monocyclic radical having 4 to 6 ring atoms in whime ring atom is an oxygen atom, by way of

example and with preference oxetanyl, tetrahydesfurand tetrahydro-2H-pyranyl.

4- to 6-membered thioheterocyclyl in the definitiof the radical R represents a saturated

monocyclic radical having 4 to 6 ring atoms in whiane ring atom is an sulphur atom, by way of

example and with preference thientanyl, tetrahydeotyl and tetrahydro-2H-thiopyranyl.

In the formulae of the group which may represehttiie end point of the line marked by * does not

represent a carbon atom or a gjfbup, but is part of the bond to the atom to Wiittis attached.

In the formulae of the group which may represehttfie end point of the line marked by # does not

represent a carbon atom or a gjrbup, but is part of the bond to the atom to Wiittis attached.

Preference is given to compounds of the formulan(¥hich

R represents a group of the formula
RS *
7
R
RS

where * is the point of attachment to the oxopyraiing,
R® represents chlorine,

R’ represents bromine, chlorine, cyano, nitro, mettifluormethyl, trifluoromethyl,

difluoromethoxy, trifluoromethoxy, ethynyl or cyg@mpyl,
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R® represents hydrogen,

represents hydrogen, chlorine, fluorine, cyandlualiomethyl, trifluoromethyl, 2,2,2-

trifluoroethyl, methoxy, ethoxy, isopropoxy, difitmnethoxy or 2,2,2-trifluoroethoxy,
represents hydrogen;-Cs-alkyl, ethoxy, 1,1,2,2,2-pentadeuteroethyl or pPepn-1-yl,

where G-alkyl may be substituted by a substituent sele@tech the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cydbutyl, cyclohexyl, oxetanyl,
tetrahydrofuranyl, tetrahydro-2H-pyranyl, tetrahyd®H-thiopyranyl, 1,4-dioxanyl, phenyl
and pyridyl,

where cyclopropyl, cyclobutyl, cyclohexyl and cxeyl may be substituted by 1 to
2 substituents independently of one another seldcten the group consisting of

fluorine, hydroxy, methyl, ethyl, methoxy and tufiromethyl,
and

where tetrahydrofuranyl, tetrahydro-2H-pyranyl daettahydro-2H-thiopyranyl may
be substituted by 1 to 2 substituents independefithne another selected from the

group consisting of oxo, methyl and ethyl,
and

where G-C;-alkyl may be substituted by a substituent selefrtad the group consisting of

fluorine, hydroxy, trifluoromethyl, methoxy andftadoromethoxy,
represents hydrogen,

represents a group of the formula

or OH

O

where # is the point of attachment to the nitrogtem,

R® represents hydroxycarbonyl, oxazolyl, oxadiazolthiadiazolyl, pyrazolyl,

imidazolyl, triazolyl, tetrazolyl or dihydrooxazadly
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where oxazolyl, oxadiazolyl, thiadiazolyl, pyrazZplymidazolyl, triazolyl and
dihydrooxazolyl may be substituted by 1 to 2 subetits independently of one
another selected from the group consisting of dwalroxy, thioxo, sulphanyl,

methyl, trifluoromethyl and 2-hydroxycarbonyl-1, Rzetrafluoroethyl,
where methyl may be substituted by a methoxy slesti,

R0 represents hydrogen, chlorine, fluorine or methyl,

represents 2,3-dihydro-1H-indazol-6-yl, 1H-benzdazol-6-yl, indol-6-yl, 2,3-dihydro-1H-
indazol-5-yl, 2,3-dihydro-1H-benzimidazol-5-yl, iod5-yl, 1H-indazol-6-yl or 1H-
indazol-5-yl,

where the 5-membered heterocycle in 2,3-dihydrafidézol-6-yl, 1H-benzimidazol-6-yl,
indol-6-yl, 2,3-dihydro-1H-indazol-5-yl, 2,3-dihyovlH-benzimidazol-5-yl, indol-5-yl,
1H-indazol-6-yl and 1H-indazol-5-yl may be subggoh by 1 to 2 substituents
independently of one another selected from the mroansisting of oxo, chlorine,

hydroxycarbonyl, methyl and trifluoromethyl,
and

where the benzyl ring in 2,3-dihydro-1H-indazol6-$H-benzimidazol-6-yl, indol-6-yl,
2,3-dihydro-1H-indazol-5-yl, 2,3-dihydro-1H-benzutaizol-5-yl, indol-5-yl, 1H-indazol-6-
yl and 1H-indazol-5-yl may be substituted by a sitlesnt selected from the group

consisting of fluorine and methoxy,

and the salts thereof, solvates thereof and thatssl of the salts thereof.

Preference is also given to compounds of the faar(iiin which

Rl

represents a group of the formula

R2 x

R

where * is the point of attachment to the oxopyraiing,

R® represents chlorine,
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R’ represents cyano or difluoromethoxy,

R® represents hydrogen,

represents chlorine, cyano, methoxy, ethoxy dualibmethoxy,
represents methyl, ethyl, n-propyl, 2-methylpreptbr n-butyl,

where methyl may be substituted by a substituel@gcted from the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cydimtyl, cyclohexyl, tetrahydrofuranyl,
tetrahydro-2H-pyranyl, 1,4-dioxanyl, phenyl andigyt,

where cyclopropyl, cyclobutyl and cyclohexyl mag Isubstituted by 1 to 2
substituents independently of one another selefttad the group consisting of

fluorine, hydroxy, methyl, methoxy and trifluororhgt,
and

where ethyl, n-propyl and n-butyl may be substduby a substituent selected from the

group consisting of fluorine, methoxy and trifluorethoxy,
represents hydrogen,
represents a group of the formula

#

R
R

where # is the point of attachment to the nitrogtem,
R® represents hydroxycarbonyl, oxadiazolyl, pyrazahzolyl or tetrazolyl,

where oxadiazolyl and pyrazolyl may be substituted 1 to 2 substituents
independently of one another selected from the gaansisting of oxo, hydroxy

and trifluoromethyl,
and

where triazolyl may be substituted by a substituselected from the group
consisting of trifluoromethyl and 2-hydroxycarboiiyll,2,2-tetrafluoroethyl,
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R  represents hydrogen or fluorine,

represents  2,3-dihydro-1H-indazol-6-yl, 1H-benzazol-6-yl, 2,3-dihydro-1H-

benzimidazol-5-yl or 1H-indazol-5-yl,

where the 5-membered heterocycle in 2,3-dihydrorid4zol-6-yl may substituted by 1 to
2 substituents independently of one another seldoten the group consisting of oxo and

methyl,
and

where the benzyl ring in 2,3-dihydro-1H-indazold6rgay be substituted by a fluorine

substituent,
and

where the 5-membered heterocycle in 1H-benzimidézadl may be substituted by a

hydroxycarbonyl substituent,
and

where the 5-membered heterocycle in 2,3-dihydrosgHzimidazol-5-yl may be

substituted by an oxo substituent,
and

where the 5-membered heterocycle in 1H-indazol-Bgly be substituted by a chlorine

substituent,

and the salts thereof, solvates thereof and thatssl of the salts thereof.

Preference is also given to compounds of the faar(iiin which

R3

represents hydrogen;-Cs-alkyl, ethoxy, 1,1,2,2,2-pentadeuteroethyl or pPepn-1-yl,

where G-alkyl may be substituted by a substituent sele@tech the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cydbutyl, cyclohexyl, oxetanyl,
tetrahydrofuranyl, tetrahydro-2H-pyranyl, tetrahyd®H-thiopyranyl, 1,4-dioxanyl, phenyl
and pyridyl,



-15 -

where cyclopropyl, cyclobutyl, cyclohexyl and cxeyl may be substituted by 1 to
2 substituents independently of one another seldcten the group consisting of

fluorine, hydroxy, methyl, ethyl, methoxy and tudiromethyl,
and

5 where tetrahydrofuranyl, tetrahydro-2H-pyranyl @aettahydro-2H-thiopyranyl may
be substituted by 1 to 2 substituents independeiitine another selected from the

group consisting of oxo, methyl and ethyl,
and

where G-C;-alkyl may be substituted by a substituent selefrtad the group consisting of

10 fluorine, hydroxy, trifluoromethyl, methoxy andftdoromethoxy.
Preference is also given to compounds of the faarijiin which
R® represents methyl, ethyl, n-propyl, 2-methylpreptbr n-butyl,

where methyl may be substituted by a substituelgicted from the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cychmtyl, cyclohexyl, tetrahydrofuranyl,
15 tetrahydro-2H-pyranyl, 1,4-dioxanyl, phenyl andigyt,

where cyclopropyl, cyclobutyl and cyclohexyl mag Isubstituted by 1 to 2
substituents independently of one another selefttad the group consisting of

fluorine, hydroxy, methyl, methoxy and trifluororhgt,
and

20 where ethyl, n-propyl and n-butyl may be substduby a substituent selected from the

group consisting of fluorine, methoxy and trifluorethoxy.

Preference is also given to compounds of the faar(iiin which

R® represents a group of the formula
F
#
#
or OH
9 F
R
R' 0
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where # is the point of attachment to the nitrogtm,

R® represents hydroxycarbonyl, oxazolyl, oxadiazolthiadiazolyl, pyrazolyl,

imidazolyl, triazolyl, tetrazolyl or dihydrooxazdly

where oxazolyl, oxadiazolyl, thiadiazolyl, pyrazplymidazolyl, triazolyl and
5 dihydrooxazolyl may be substituted by 1 to 2 subetits independently of one
another selected from the group consisting of dwalroxy, thioxo, sulphanyl,

methyl, trifluoromethyl and 2-hydroxycarbonyl-1, Pzetrafluoroethyl,
where methyl may be substituted by a methoxy stulesti,
R0 represents hydrogen, chlorine, fluorine or methyl.
10 Preference is also given to compounds of the faar(ijilin which
R® represents a group of the formula

F

OH

O

where # is the point of attachment to the nitrogtm.
Preference is also given to compounds of the faar(iiin which

15 R represents 2,3-dihydro-1H-indazol-6-yl, 1H-bendazol-6-yl, Indol-6-yl, 2,3-dihydro-
1H-indazol-5-yl, 2,3-dihydro-1H-benzimidazol-5-yindol-5-yl, 1H-indazol-6-yl or 1H-
indazol-5-yl,

where the 5-membered heterocycle in 2,3-dihydrasidézol-6-yl, 1H-benzimidazol-6-yl,
indol-6-yl, 2,3-dihydro-1H-indazol-5-yl, 2,3-dihyovlH-benzimidazol-5-yl, indol-5-yl,
20 1H-indazol-6-yl and 1H-indazol-5-yl may be subggth by 1 to 2 substituents
independently of one another selected from the mroansisting of oxo, chlorine,

hydroxycarbonyl, methyl and trifluoromethyl,
and

where the benzyl ring in 2,3-dihydro-1H-indazold6-$H-benzimidazol-6-yl, indol-6-yl,
25 2,3-dihydro-1H-indazol-5-yl, 2,3-dihydro-1H-benzutaizol-5-yl, indol-5-yl, 1H-indazol-6-
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yl and 1H-indazol-5-yl may be substituted by a s$itlsnt selected from the group

consisting of fluorine and methoxy.

Preference is also given to compounds of the faar(iiin which

represents  2,3-dihydro-1H-indazol-6-yl, 1H-benzazol-6-yl, 2,3-dihydro-1H-

benzimidazol-5-yl or 1H-indazol-5-yl,

where the 5-membered heterocycle in 2,3-dihydroriddzol-6-yl may be substituted by 1
to 2 substituents independently of one anothercsalefrom the group consisting of oxo

and methyl,
and

where the benzyl ring in 2,3-dihydro-1H-indazold6rgay be substituted by a fluorine

substituent,
and

where the 5-membered heterocycle in 1H-benzimidézadl may be substituted by a

hydroxycarbonyl substituent,
and

where the 5-membered heterocycle in 2,3-dihydrosgHzimidazol-5-yl may be

substituted by an oxo substituent,
and

where the 5-membered heterocycle in 1H-indazol-Bgly be substituted by a chlorine

substituent.

Preference is also given to compounds of the foar(iiin which

R5

represents 2,3-dihydro-1H-indazol-6-yl, 1H-benzazol-6-yl, Indol-6-yl, 2,3-dihydro-
1H-indazol-5-yl, 2,3-dihydro-1H-benzimidazol-5-y mdol-5-yl,

where the 5-membered heterocycle in 2,3-dihydrasidédzol-6-yl, 1H-benzimidazol-6-yl,
indol-6-yl, 2,3-dihydro-1H-indazol-5-yl, 2,3-dihydrlH-benzimidazol-5-yl and indol-5-yl
may be substituted by 1 to 2 substituents indepahdef one another selected from the

group consisting of oxo, hydroxycarbonyl, methytianfluoromethyl.

Preference is also given to compounds of the faar@ijiin which
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represents a group of the formula

R2 x

R
R

where * is the point of attachment to the oxopyrélring,

R® represents bromine, chlorine, fluorine, methyffludromethyl, trifluoromethyl,

methoxy, difluoromethoxy or trifluoromethoxy,

R’ represents bromine, chlorine, fluorine, cyano, ronit hydroxy, methyl,
difluoromethyl, trifluoromethyl, methoxy, ethoxy, ifldoromethoxy,

trifluoromethoxy, ethynyl, 3,3,3-trifluoroprop-1-yi+yl or cyclopropyl,
R® represents hydrogen, chlorine or fluorine,

represents hydrogen, bromine, chlorine, fluoriogano, G-Cs-alkyl, difluoromethyl,
trifluoromethyl, 1,1-difluoroethyl, 2,2-difluoroeyh 2,2,2-trifluoroethyl, G-Cs-alkoxy,
difluoromethoxy, trifluoromethoxy, 1,1-difluoroetky, 2,2-difluoroethoxy, 2,2,2-

trifluoroethoxy, methylcarbonyl or cyclopropyl,

represents hydrogen, ;-Cs-alkyl, C;-Cs-alkoxy, difluoromethyl, trifluoromethyl, 1,1-
difluoroethyl,  3,3,3-trifluoro-2-hydroxyprop-1-yl, 3,3,3-trifluoro-2-methoxyprop-1-yl,
3,3,3-trifluoro-2-ethoxyprop-1-yl, prop-2-yn-1-yyclopropyloxy or cyclobutyloxy,

where alkyl may be substituted by a substituetécsed from the group consisting of
fluorine, cyano, hydroxy, difluoromethyl, trifluoneethyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy, £Ce-cycloalkyl, 4- to 6-membered oxoheterocyclyl,

1,4-dioxanyl, phenyl and pyridyl,

where cycloalkyl may be substituted by 1 to 2 stupstts independently of one
another selected from the group consisting of fheyr hydroxy, methyl, ethyl,
methoxy, ethoxy, difluoromethyl, trifluoromethyl, ifldoromethoxy and

trifluoromethoxy,
represents hydrogen,

represents a group of the formula
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12

or

R R
R R

where # is the point of attachment to the nitrogtm,
R® represents hydroxycarbonyl or 5-membered hetelylcyc

where heterocyclyl may be substituted by 1 to Zstuents independently of one
another selected from the group consisting of oxodroxy, methyl,
difluoromethyl, trifluoromethyl, 2-hydroxycarbongl-1,2,2-tetrafluoroethyl and 2-
methoxycarbonyl-1,1,2,2-tetrafluoroethyl,

where methyl may be substituted by a methoxy stulesti,
R0 represents hydrogen, chlorine, fluorine or methyl,

R and R*  together with the carbon atoms to which they atached form a 5-

membered heterocycle,

where the heterocycle may be substituted by 1 saldstituents independently of
one another selected from the group consisting x, achlorine, hydroxy,
hydroxycarbonyl, methyl, difluoromethyl, trifluoraethyl, 1,1,2,2,2-
pentafluoroethyl, 2-hydroxycarbonyl-1,1,2,2-tetuailoethyl and 2-
methoxycarbonyl-1,1,2,2-tetrafluoroethyl,

R represents hydrogen, chlorine, fluorine or methyl,
and the salts thereof, solvates thereof and thatssl of the salts thereof.

Preference is also given to compounds of the faar(iiin which

R represents a group of the formula
RY *
R7
R8

where * is the point of attachment to the oxopyraliing,

R® represents chlorine,
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R’ represents bromine, chlorine, cyano, nitro, mettigluoromethyl, trifluoromethyl,

difluoromethoxy, trifluoromethoxy, ethynyl or cyg@dmpyl,
R® represents hydrogen,

represents hydrogen, chlorine, fluorine, cyandlualiomethyl, trifluoromethyl, 2,2,2-

trifluoroethyl, methoxy, ethoxy, isopropoxy, difitmnethoxy or 2,2,2-trifluoroethoxy,
represents hydrogen;-Cs-alkyl, ethoxy or prop-2-yn-1-yl,

where G-alkyl may be substituted by a substituent sele@tech the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cydbutyl, cyclohexyl, oxetanyl,
tetrahydrofuranyl, tetrahydro-2H-pyranyl, 1,4-dioyh phenyl and pyridyl,

where cyclopropyl, cyclobutyl, cyclohexyl and cxeyl may be substituted by 1 to
2 substituents independently of one another seldecten the group consisting of

fluorine, hydroxy, methyl and ethyl,
and

where G-C;-alkyl may be substituted by a substituent selefrtad the group consisting of

fluorine, hydroxy, trifluoromethyl, methoxy andftdoromethoxy,
represents hydrogen,
represents a group of the formula

#

R
R

where # is the point of attachment to the nitrogtem,

R® represents hydroxycarbonyl, oxadiazolyl, pyrazalylidazolyl, triazolyl, tetrazolyl

or dihydrooxazolyl,

where oxadiazolyl, pyrazolyl, imidazolyl, triazolgnd dihydrooxazolyl may be

substituted by 1 to 2 substituents independentlpr@ another selected from the
group consisting of oxo, hydroxy, methyl, trifluonethyl and 2-hydroxycarbonyl-

1,1,2,2-tetrafluoroethyl,

where methyl may be substituted by a methoxy stulesti,
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R0 represents hydrogen, chlorine, fluorine or methyl,

represents 2,3-dihydro-1H-indazol-6-yl, 1H-bendazol-6-yl, Indol-6-yl, 2,3-dihydro-
1H-indazol-5-yl, 2,3-dihydro-1H-benzimidazol-5-yl mdol-5-yl,

where 2,3-dihydro-1H-indazol-6-yl, 1H-benzimidafeid, indol-6-yl, 2,3-dihydro-1H-
indazol-5-yl, 2,3-dihydro-1H-benzimidazol-5-yl antlol-5-yl may be substituted by 1 to
2 substituents independently of one another selefttem the group consisting of oxo,

hydroxycarbonyl, methyl and trifluoromethyl,

and the salts thereof, solvates thereof and thvatesl of the salts thereof.

10 Preference is also given to compounds of the faar{ijilin which

R!
15

R2

R3
20

represents a group of the formula

R2 x

R

where * is the point of attachment to the oxopyraliing,

R® represents chlorine,
R’ represents cyano or difluoromethoxy,
R® represents hydrogen,

represents chlorine, cyano, methoxy, ethoxy dualibmethoxy,
represents methyl, ethyl, n-propyl, 2-methylpreptbr n-butyl,

where methyl may be substituted by a substituelgcted from the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cydhmtyl, cyclohexyl, tetrahydrofuranyl,
tetrahydro-2H-pyranyl, 1,4-dioxanyl, phenyl andigyt,

where cyclopropyl, cyclobutyl and cyclohexyl mag Isubstituted by 1 to 2
substituents independently of one another seleftted the group consisting of

fluorine, hydroxy and methyl,
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and

where ethyl, n-propyl and n-butyl may be substduby a substituent selected from the

group consisting of fluorine, methoxy and trifluorethoxy,
represents hydrogen,
represents a group of the formula

#

R
R

where # is the point of attachment to the nitrogtem,
R® represents hydroxycarbonyl, oxadiazolyl, pyrazahézolyl or tetrazolyl,

where oxadiazolyl and pyrazolyl may be substitutad 1 to 2 substituents
independently of one another selected from the mmnsisting of oxo, hydroxy

and trifluoromethyl,
and

where triazolyl may be substituted by a substituselected from the group

consisting of trifluoromethyl and 2-hydroxycarbotiyll,2,2-tetrafluoroethyl,

R  represents hydrogen or fluorine,

represents 2,3-dihydro-1H-indazol-6-yl, 1H-benzazol-6-yl or 2,3-dihydro-1H-

benzimidazol-5-yl,

where 2,3-dihydro-1H-indazol-6-yl may be substitubsy 1 to 2 substituents independently

of one another selected from the group consistiraxo and methyl,

and

where 1H-benzimidazol-6-yl may be substituted Iydroxycarbonyl substituent,
and

where 2,3-dihydro-1H-benzimidazol-5-yl may be sitbstd by an oxo substituent,
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and the salts thereof, solvates thereof and thatssl of the salts thereof.

Preference is also given to compounds of the faar(iiin which

represents a group of the formula

R2 x

R
R

where * is the point of attachment to the oxopyrélring,

R® represents chlorine,
R’ represents cyano or difluoromethoxy,
R® represents hydrogen.

Preference is also given to compounds of the faani)lin which R represents chlorine, cyano,

methoxy, ethoxy or difluoromethoxy.

Preference is also given to compounds of the faar@ijiin which

R3

represents GCs-alkyl, C;-Cs-alkoxy, difluoromethyl, trifluoromethyl, 1,1-diftrroethyl,
3,3,3-trifluoro-2-hydroxyprop-1-yl, 3,3,3-trifluor@d-methoxyprop-1-yl, 3,3,3-trifluoro-2-
ethoxyprop-1-yl, prop-2-yn-1-yl, cyclopropyloxy oyclobutyloxy,

where alkyl may be substituted by a substituetécsed from the group consisting of
fluorine, cyano, hydroxy, difluoromethyl, trifluoneethyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy, £Cs-cycloalkyl, 4- to 6-membered oxoheterocyclyl,

1,4-dioxanyl, phenyl and pyridyl,

where cycloalkyl may be substituted by 1 to 2 stupstts independently of one
another selected from the group consisting of fheyr hydroxy, methyl, ethyl,
methoxy, ethoxy, difluoromethyl, trifluoromethyl, ifldoromethoxy and

trifluoromethoxy.

Preference is also given to compounds of the faar(iiin which

R3

represents £Cs-alkyl, ethoxy or prop-2-yn-1-yl,
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where G-alkyl may be substituted by a substituent sele@tech the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cydbutyl, cyclohexyl, oxetanyl,
tetrahydrofuranyl, tetrahydro-2H-pyranyl, 1,4-dioyg phenyl and pyridyl,

where cyclopropyl, cyclobutyl, cyclohexyl and cxeyl may be substituted by 1 to
5 2 substituents independently of one another seldcten the group consisting of

fluorine, hydroxy, methyl and ethyl,
and

where G-C;-alkyl may be substituted by a substituent seledteth the group

consisting of fluorine, hydroxy, trifluoromethyl,athoxy and trifluoromethoxy.
10 Preference is also given to compounds of the faar{ijilin which
R® represents methyl, ethyl, n-propyl, 2-methylpreptbr n-butyl,

where methyl may be substituted by a substituelgcted from the group consisting of
difluoromethyl, trifluoromethyl, cyclopropyl, cychmtyl, cyclohexyl, tetrahydrofuranyl,
tetrahydro-2H-pyranyl, 1,4-dioxanyl, phenyl andigyt,

15 where cyclopropyl, cyclobutyl and cyclohexyl mag Isubstituted by 1 to 2
substituents independently of one another selefttad the group consisting of

fluorine, hydroxy and methyl,
and

where ethyl, n-propyl and n-butyl may be substduby a substituent selected from the

20 group consisting of fluorine, methoxy and trifluorethoxy.

Preference is also given to compounds of the faar(iiin which

R® represents a group of the formula
#
9
R
RlO

where # is the point of attachment to the nitrogtem,

25 R® represents hydroxycarbonyl, oxadiazolyl, pyrazahézolyl or tetrazolyl,
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where oxadiazolyl and pyrazolyl may be substitutad 1 to 2 substituents
independently of one another selected from the mmnsisting of oxo, hydroxy

and trifluoromethyl,
and

where triazolyl may be substituted by a substituselected from the group
consisting of trifluoromethyl and 2-hydroxycarboiiyll,2,2-tetrafluoroethyl,

R  represents hydrogen or fluorine.

Preference is also given to compounds of the faar(iiin which

RS

represents 2,3-dihydro-1H-indazol-6-yl, 1H-benzazol-6-yl or 2,3-dihydro-1H-

benzimidazol-5-yl,

where 2,3-dihydro-1H-indazol-6-yl may be substitubsy 1 to 2 substituents independently

of one another selected from the group consistiraxo and methyl,

and

where 1H-benzimidazol-6-yl may be substituted twydroxycarbonyl substituent,
and

where 2,3-dihydro-1H-benzimidazol-5-yl may be sitbstd by an oxo substituent.

Preference is also given to compounds of the faar@ijiin which

R5

represents  2,3-dihydro-1H-indazol-6-yl, 1H-benzazol-6-yl or 2,3-dihydro-1H-

benzimidazol-5-yl,

where the 5-membered heterocycle in 2,3-dihydroriddzol-6-yl may be substituted by 1
to 2 substituents independently of one anothercsalefrom the group consisting of oxo

and methyl,
and

where the 5-membered heterocycle in 1H-benzimidéadl may be substituted by a

hydroxycarbonyl substituent,

and
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where the 5-membered heterocycle in 2,3-dihydrdsgéHzimidazol-5-yl may be

substituted by an oxo substituent.

Preference is also given to compounds of the faar(iiin which

R
5
10
R
15
R3
20
R*
R

represents a group of the formula

R2 x

R
R

where * is the point of attachment to the oxopyraiing,

R® represents bromine, chlorine, fluorine, methyffludromethyl, trifluoromethyl,

methoxy, difluoromethoxy or trifluoromethoxy,

R’ represents bromine, chlorine, fluorine, cyano, ronit hydroxy, methyl,
difluoromethyl, trifluoromethyl, methoxy, difluorosthoxy, trifluoromethoxy,

ethynyl, 3,3,3-trifluoroprop-1-yn-1-yl or cycloprgl
R® represents hydrogen, chlorine or fluorine,

represents hydrogen, bromine, chlorine, fluoriogano, G-Cs-alkyl, difluoromethyl,
trifluoromethyl, 1,1-difluoroethyl, 2,2-difluoroeyh 2,2,2-trifluoroethyl, G-Cs-alkoxy,
difluoromethoxy, trifluoromethoxy, 1,1-difluoroetkyp, 2,2-difluoroethoxy, 2,2,2-

trifluoroethoxy, methylcarbonyl or cyclopropyl,

represents Cs-alkyl, difluoromethyl, trifluoromethyl, 1,1-diflumethyl or prop-2-yn-1-
yl,

where alkyl may be substituted by a substituetécsed from the group consisting of
fluorine, cyano, hydroxy, difluoromethyl, trifluongethyl, methoxy, difluoromethoxy,

trifluoromethoxy, G-Ce-cycloalkyl, 4- to 6-membered oxoheterocyclyl, pylerand

pyridyl,
represents hydrogen,

represents a group of the formula
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12

or

10 R’ R RY

R

where # is the point of attachment to the nitrogtm,
R® represents hydroxycarbonyl or 5-membered hetelylcyc

where heterocyclyl may be substituted by 1 to 2s8tuents selected from the

5 group consisting of oxo, hydroxy, methyl, difluorethyl and trifluoromethyl,
where methyl may be substituted by a methoxy stulesti,
R0 represents hydrogen, chlorine, fluorine or methyl,

R'"and R*  together with the carbon atoms to which they atached form a 5-

membered heterocycle,

10 where the heterocycle may be substituted by 1 sabistituents selected from the
group consisting of oxo, hydroxy, methyl, difluorethyl, trifluoromethyl and

1,1,2,2,2-pentafluoroethyl,
R represents hydrogen, chlorine, fluorine or methyl,
and the salts thereof, solvates thereof and thatssl of the salts thereof.

15 Preference is also given to compounds of the faar(ijilin which

R represents a group of the formula
RS *
7
R
RS

where * is the point of attachment to the oxopyrélring,
R® represents chlorine,

20 R’ represents bromine, chlorine, cyano, nitro, diffnethyl, trifluoromethyl,

trifluoromethoxy, ethynyl or cyclopropyl,
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R® represents hydrogen,

represents hydrogen, chlorine, fluorine, cyandlualiomethyl, trifluoromethyl, 2,2,2-

trifluoroethyl, methoxy or ethoxy,
represents £Cs-alkyl or prop-2-yn-1-yl,

where G-alkyl may be substituted by a substituent sele@tech the group consisting of

cyclopropyl, phenyl and pyridyl,
represents hydrogen,
represents a group of the formula

#

R
R

where # is the point of attachment to the nitrogtem,

R® represents hydroxycarbonyl, oxadiazolyl, pyrazolyidazolyl, triazolyl or

tetrazolyl,

where oxadiazolyl, pyrazolyl, imidazolyl and triddanay be substituted by 1 to 2
substituents selected from the group consistingoxd, hydroxy, methyl and

trifluoromethyl,
where methyl may be substituted by a methoxy stulesti,

R0 represents hydrogen, chlorine, fluorine or methyl,

represents 2,3-dihydro-1H-indazol-6-yl, 1H-bendazol-6-yl or 2,3-dihydro-1H-indazol-
5-yl,

where 2,3-dihydro-1H-indazol-6-yl, 1H-benzimidafid and 2,3-dihydro-1H-indazol-5-
yl may be substituted by 1 to 2 substituents seteétom the group consisting of oxo,

methyl and trifluoromethyl,

and the salts thereof, solvates thereof and thatssl of the salts thereof.
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Preference is also given to compounds of the faar(iiin which

Rl

R4

RS

represents a group of the formula

R2 x

R
R

where * is the point of attachment to the oxopyrélring,

R® represents chlorine,
R’ represents cyano or trifluoromethyl,
R® represents hydrogen,

represents hydrogen, chlorine, fluorine, cyan®,22trifluoroethyl, methoxy or ethoxy,
represents methyl, ethyl or 2-methylprop-1-yl,

where methyl may be substituted by a cyclopropiksituent,

represents hydrogen,

represents a group of the formula

#

R
R

where # is the point of attachment to the nitrogtem,

R® represents hydroxycarbonyl, oxadiazolyl, pyrazolyidazolyl, triazolyl or
tetrazolyl,

where oxadiazolyl, pyrazolyl, imidazolyl and trifdanay be substituted by 1 to 2
substituents selected from the group consistingoxd, hydroxy, methyl and

trifluoromethyl,
where methyl may be substituted by a methoxy stulesti,

R0 represents hydrogen, chlorine, fluorine or methyl,
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or
R® represents 2,3-dihydro-1H-indazol-6-yl and 1H-bemdazol-6-yl,

where 2,3-dihydro-1H-indazol-6-yl and 1H-benzimidia@-yl may be substituted by 1 to 2

substituents selected from the group consistimaxof methyl and trifluoromethyl,
and the salts thereof, solvates thereof and thatssl of the salts thereof.

Preference is also given to compounds of the faar(iiin which

R represents a group of the formula
RS *
7
R
RS

where * is the point of attachment to the oxopyraiing,

R® represents chlorine,
R’ represents cyano or trifluoromethoxy,
R® represents hydrogen.

Preference is also given to compounds of the faari)l in which B represents hydrogen,

chlorine, cyano, 2,2,2-trifluoroethyl, methoxy dhexy.

Preference is also given to compounds of the faarti)lin which R represents methyl, ethyl or 2-

methylprop-1-yl, where methyl may be substitutedalyyclopropyl substituent.

Preference is also given to compounds of the faar(iiin which

R® represents a group of the formula
#
9
R
RlO

where # is the point of attachment to the nitrogtem,
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R® represents hydroxycarbonyl, oxadiazolyl, pyrazolyidazolyl, triazolyl or

tetrazolyl,

where oxadiazolyl, pyrazolyl, imidazolyl and triddanay be substituted by 1 to 2
substituents selected from the group consistingoxadd, hydroxy, methyl and

trifluoromethyl,
where methyl may be substituted by a methoxy stulesti,
R0 represents hydrogen, chlorine, fluorine or methyl.
Preference is also given to compounds of the faar(iiin which

R® represents 2,3-dihydro-1H-indazol-6-yl, 1H-bendazol-6-yl or 2,3-dihydro-1H-indazol-
5-yl,

where the 5-membered heterocycle in 2,3-dihydrafidézol-6-yl, 1H-benzimidazol-6-yl
and 2,3-dihydro-1H-indazol-5-yl may be substitutgd1 to 2 substituents selected from

the group consisting of oxo, methyl and trifluordinyg.

Preference is also given to compounds of the faanil)lin which R represents 2,3-dihydro-1H-
indazol-6-yl or 1H-benzimidazol-6-yl, where 2,3-gilno-1H-indazol-6-yl and 1H-benzimidazol-6-
yl may be substituted by 1 to 2 substituents setefiom the group consisting of oxo, methyl and

trifluoromethyl.

Preference is also given to compounds of the faanfi)lin which R represents 2,3-dihydro-1H-
indazol-6-yl or 1H-benzimidazol-6-yl, where the @®mbered heterocycle in 2,3-dihydro-1H-
indazol-6-yl and 1H-benzimidazol-6-yl may be sufoséid by 1 to 2 substituents selected from the

group consisting of oxo, methyl and trifluoromethyl

Preference is also given to compounds of the faartlal)

R R
RX lll
ZZN RS
LN O
R © (1a),

in which R, R, R®, R* and R are as defined above.

The invention further provides a process for prigywathe compounds of the formula (1), or the

salts thereof, solvates thereof and the solvatélseofalts thereof, wherein
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[A] the compounds of the formula

R3 FIQ4
2
R N
o 0 0
Rl O 10 \Rl4

© (Ila),
in which
R!, R, R, R* and R° have the meaning given above and
5 R  represents tert-butyl,

are reacted with an acid to give compounds of dhadila

R3 IR4
R% N
/ N)\”/
o)
R X o) 10 R’
R (Ib),

in which

R', R, R, R* and R® have the meaning given above and
10 R represents hydroxycarbonyl,

or

[B] the compounds of the formula

R3 4
|
2
R N
/ N)\f(
X o) o)
R! o) 1 SR

© (Ilb),
in which

15 R, R, R, R* and R° have the meaning given above and
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R  represents methyl or ethyl,

are reacted with a base to give compounds of ttmaufia

R3 FIQ4
2
R N
/ N)\”/
X o)
R' o) 10 R’

R (Ib),
in which
R!, R, R®, R* and R have the meaning given above and
R® represents hydroxycarbonyl,
or

[C] the compounds of the formula

© (i),
in which
R, R and R have the meaning given above,

are reacted with compounds of the formula

R4

I
HN

v,
in which
R*and R have the meaning given above,
in the presence of a dehydrating agent to give caumgs of the formula (1),

or
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[D] the compounds of the formula

° V),
in which

R?, R’, R* and R have the meaning given above and

x! represents chlorine, bromine or iodine,

are reacted with compounds of the formula

R—Q V1),
in which
R! has the meaning given above and
Q represents —B(OHR)a boronic ester, preferably boronic acid pinastér, or -BEK”,
under Suzuki coupling conditions to give compouoiihe formula (1).
The compounds of the formula (Ib) are a subsgt@cbmpounds of the formula (1).

The compounds of the formulae (Ila) and (llb) tbgetform the group of the compounds of the

formula (11).

The reaction according to process [A] is generalyried out in inert solvents, preferably in a

temperature range from room temperature to 60@@nabspheric pressure.

Inert solvents are, for example, halogenated hyttmns such as dichloromethane,
trichloromethane, carbon tetrachloride or 1,2-ciobéthane, or ethers such as tetrahydrofuran or

dioxane, preference being given to dichloromethane.

Acids are, for example, trifluoroacetic acid or hygen chloride in dioxane, preference being given

to trifluoroacetic acid.

The reaction according to process [B] is generallyried out in inert solvents, preferably in a

temperature range from room temperature up toxefiuhe solvents at atmospheric pressure.
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Inert solvents are, for example, halogenated hyttmns such as dichloromethane,
trichloromethane, carbon tetrachloride or 1,2-diobéthane, alcohols such as methanol or ethanol,
ethers such as diethyl ether, methyl tert-butyl eethl,2-dimethoxyethane, dioxane or
tetrahydrofuran, or other solvents such as dimé&hylamide, dimethylacetamide, acetonitrile or
pyridine, or mixtures of solvents, or mixtures alvent with water; preference is given to a

mixture of tetrahydrofuran and water or a mixturenethanol and water.

Bases are, for example, alkali metal hydroxideshsag sodium hydroxide, lithium hydroxide or
potassium hydroxide, or alkali metal carbonatessag caesium carbonate, sodium carbonate or
potassium carbonate, or alkoxides such as potassiutrbutoxide or sodium tert-butoxide,

preference being given to lithium hydroxide or ¢aescarbonate.

The reaction according to process [C] is genealyied out in inert solvents, if appropriate ie th
presence of a base, preferably in a temperatugerfrom 0°C to room temperature at atmospheric

pressure.

Suitable dehydrating agents here are, for exanmgaehodiimides such abll,N-diethyl-, N,N*-
dipropyl-, N,N-diisopropyl-, N,N-dicyclohexylcarbodiimide,N-(3-dimethylaminoisopropyIN'-
ethylcarbodiimide hydrochloride (EDC) (optionally the presence of pentafluorophenol (PFP)),
N-cyclohexylcarbodiimidN‘-propyloxymethyl-polystyrene  (PS-carbodiimide)  or rlamyl
compounds such as carbonyldiimidazole, or 1,2-dik&mocompounds such as 2-ethyl-5-phenyl-
1,2-oxazolium 3-sulphate or 2-tert-butyl-5-methsdxazolium perchlorate, or acylamino
compounds such as 2-ethoxy-1-ethoxycarbonyl-1,2ebldquinoline, or propanephosphonic
anhydride, or isobutyl chloroformate, or bis-(2-ék@xazolidinyl)phosphoryl chloride or
benzotriazolyloxytri(dimethylamino)phosphonium h#warophosphate, oO-(benzotriazol-1-yl)-
N,N,N',N‘tetramethyluronium hexafluorophosphate (HBTU), 22ko-1-(2H)-pyridyl)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TPTU), (banzzol-1-yloxy)bisdimethylaminomethylium
fluoroborate (TBTU) or O-(7-azabenzotriazol-1-ylN,N,N',N'tetramethyluronium
hexafluorophosphate (HATU), or 1-hydroxybenzotriazo (HOBt), or benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophleafe (BOP), or mixtures of these, with

bases. The condensation is preferably carried ioguHATU.

Bases are, for example, alkali metal carbonatels agcsodium carbonate or potassium carbonate,
or sodium bicarbonate or potassium bicarbonategrganic bases such as trialkylamines, for
example triethylamine N-methylmorpholine, N-methylpiperidine, 4-dimethylaminopyridine or

diisopropylethylamine. The condensation is prefgrabrried out using diisopropylethylamine.

Inert solvents are, for example, halogenated hwttmns such as dichloromethane or

trichloromethane, hydrocarbons such as benzenather solvents such as nitromethane, dioxane,
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dimethylformamide, dimethyl sulphoxide or acetdlstrlt is also possible to use mixtures of the

solvents. Particular preference is given to dimédingpnamide.

The reaction according to process [D] is generediyied out in inert solvents, in the presence of a
catalyst, optionally in the presence of an add@laeagent, optionally in a microwave, preferably

in a temperature range from room temperature t6Q %M atmospheric pressure to 3 bar.

Catalysts are, for example, palladium catalyststotoary for Suzuki reaction conditions;
preference is given to catalysts such as dichlsfbiphenylphosphine)palladium,

tetrakistriphenylphosphinepalladium(0), palladiun(l acetate/triscyclohexylphosphine,
tris(dibenzylideneacetone)dipalladium, bis(dipHphgsphaneferrocenyl)palladium(ll) chloride,
1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidenefdnapththoquinone)palladium dimer,
allyl(chloro)(1,3-dimesityl-1,3-dihydro-2H-imidaz&-ylidene)palladium, palladium(ll)

acetate/dicyclohexyl-(2',4',6'-triisopropyl-biphéyyl)phosphine, [1,1-bis-

(diphenylphosphino)ferrocene]palladium(ll) chloridmonodichloromethane adduct or XPhos
precatalyst [(2'-aminobiphenyl-2-yl)(chloro)palladi dicyclohexyl(2',4',6'-triisopropylbiphenyl-2-
yhphosphane (1:1)], preference is given to testighenylphosphinepalladium(0), [1,1-bis-
(diphenylphosphino)ferrocene]palladium(ll) chloridmonodichloromethane adduct or XPhos
precatalyst [(2'-aminobiphenyl-2-yl)(chloro)palladi dicyclohexyl(2',4',6'-triisopropylbiphenyl-2-
yl)phosphane (1:1)].

Additional reagents are, for example, potassiuntadeecaesium carbonate, potassium carbonate or
sodium carbonate, potassium tert-butoxide, caesiuonide or potassium phosphate, which may
be present in aqueous solution; preferred are iaddltreagents such as potassium carbonate or

aqueous potassium phosphate solution.

Inert solvents are, for example, ethers such asadm tetrahydrofuran or 1,2-dimethoxyethane,
hydrocarbons such as benzene, xylene or toluernsgrboxamides such as dimethylformamide or
dimethylacetamide, alkyl sulphoxides such as digiesblphoxide, oder N-methylpyrrolidone or

acetonitrile, or mixtures of the solvents with dots such as methanol or ethanol and/or water;

preference is given to tetrahydrofuran, dioxanaamtonitrile.

The compounds of the formula (IV) are known, carsyrethesized from the corresponding starting
compounds by known processes or can be prepardaganaly to the processes described in the

Examples section.

The compounds of the formula (VI) are known or barsynthesized by known processes from the

appropriate starting materials.
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The compounds of the formula (ll) are known or t@nprepared by reacting compounds of the

formula
R3
R? )ﬁ(OH
ZaN
1L O
R © (1,
in which
5 R! R?and R have the meaning given above,
with compounds of the formula
R4
|
HN
O
Rlo \R14
© Vi),

in which
R* and R° have the meaning given above and
10 RY  represents methyl, ethyl or tert-butyl,
in the presence of a dehydrating agent.
The reaction is carried out as described for pf€k

The compounds of the formula (VII) are known, cam dynthesized from the corresponding
starting compounds by known processes or can lpapré analogously to the processes described

15 in the Examples section.
The compounds of the formula (lll) are known or barprepared by

[E] reacting compounds of the formula
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15

R
2
R / N)w(O\Rls
RN o) ©
(Villa),

in which

R, R and R have the meaning given above and
R  represents tert-butyl,

with an acid

or

[F] reacting compounds of the formula

R
RS o)
/ N \Rl5
LN O
R O (VIlb),

in which
R, R and R have the meaning given above and
R  represents methyl, ethyl or benzyl,

with a base.

The compounds of the formulae (Vllla) and (Vllimgether form the group of the compounds of

the formula (VIII).

The reaction according to process [E] is carriedasudescribed for process [A].

The reaction according to process [F] is carriedagudescribed for process [B].

The compounds of the formula (VIIl) are known on ¢ prepared by

[G] reacting compounds of the formula
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/

° (),
in which
R! and R have the meaning given above,

with compounds of the formula

© ),
in which
R® has the meaning given above,
R'®  represents methyl, ethyl, benzyl or tert-butyd an

X2 represents chlorine, bromine, iodine,

trifluoromethanesulphonyloxy,
or

[H] reacting compounds of the formula

X © (XI),
in which
R? and R have the meaning given above,
R'®  represents methyl, ethyl, benzyl or tert-butyd an
X3 represents chlorine, bromine or iodine,

with compounds of the formula (VI) under Suzuki plinug conditions.

methanésuiploxy

or
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The reaction according to process [G] is generediyried out in inert solvents, optionally in the
presence of a base, preferably in a temperaturgeréntom room temperature to reflux of the

solvents at atmospheric pressure.

Inert solvents are, for example, halogenated hyttmns such as dichloromethane,
trichloromethane, carbon tetrachloride or 1,2-diobéthane, alcohols such as methanol or ethanol,
ethers such as diethyl ether, methyl tert-butyl eethl,2-dimethoxyethane, dioxane or
tetrahydrofuran, or other solvents such as dimé&hylamide, dimethylacetamide, acetonitrile or
pyridine, or mixtures of solvents, or mixtures av@nt with water; preference is given to

dimethylformamide.

Bases are, for example, alkali metal hydroxidedsag sodium hydroxide, lithium hydroxide or
potassium hydroxide, or alkali metal carbonatedsag caesium carbonate, sodium carbonate or
potassium carbonate, or potassium tert-butoxideaoatium tert-butoxide, sodium hydride or a
mixture of these bases or a mixture of sodium lagdend lithium bromide; preference is given to

potassium carbonate or sodium hydride.

The compounds of the formula (X) are known or carsynthesized by known processes from the

appropriate starting materials.
The reaction according to process [H] is carriedasudescribed for process [D].

Further processes which can be used to prepamthpounds of the formula (VIII) can be found
under the starting materials in Examples 32.1AX1A-C, 43.1B, 43.1C, 44.1B and 44.1C.

The compounds of the formula (IX) are known or banprepared by reacting compounds of the

formula

in which
R' and R have the meaning given above,
with pyridinium hydrochloride or pyridinium hydrotmide.

The reaction is generally carried out in inert sols, preferably in a temperature range of from

80°C to 120°C at atmospheric pressure.
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Inert solvents are, for example, hydrocarbons sashbenzene, or other solvents such as
nitromethane, dioxane, dimethylformamide, dimetsiyiphoxide or acetonitrile. It is also possible

to use mixtures of the solvents. Particular prefeeds given to dimethylformamide.

The compounds of the formula (XII) are known or tenprepared by reacting compounds of the

formula

in which

R? has the meaning given above and

X4 represents chlorine, bromine or iodine,

with compounds of the formula (V1) under Suzuki ptig conditions.
The reaction is carried out as described for po{ek

The compounds of the formula (XIII) are known ondze synthesized by known processes from

the appropriate starting materials.

The compounds of the formula (XI) are known or banprepared by reacting compounds of the

formula

O v,
in which

R? has the meaning given above and

X3 represents chlorine, bromine or iodine,

with compounds of the formula (X).

The reaction is carried out as described for po&§
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The compounds of the formula (XIV) are known or ¢ensynthesized by known processes from

the appropriate starting materials.

The compounds of the formula (V) are known or carmpbepared by reacting compounds of the

formula
R3
RX OH
ZZN
x* X o) ©
(XV),
in which

R? and R have the meaning given above and

x! represents chlorine, bromine or iodine,

with compounds of the formula (1V) in the presenta dehydrating agent.
The reaction is carried out as described for pf€ek

The compounds of the formula (XV) are known or barprepared by

[1] reacting compounds of the formula

X O (XVla),
in which
R? and R have the meaning given above,
R'®  represents tert-butyl and
X! represents chlorine, bromine or iodine,
with an acid

or
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[J] reacting compounds of the formula

O (XVIb),
in which

R? and R have the meaning given above,

R'®  represents methyl, ethyl or benzyl and

x! represents chlorine, bromine or iodine,

with a base.

The compounds of the formulae (XVlIa) and (XVIb) étlger form the group of the compounds of

the formula (XVI).

The reaction according to process [l] is carrietlasudescribed for process [A].
The reaction according to process [J] is carrigdasidescribed for process [B].

The compounds of the formula (XVI) are known or tenprepared by reacting compounds of the

formula

RZ

Z "NH

O (xvm,
in which

R? has the meaning given above and

X! represents chlorine, bromine or iodine,

with compounds of the formula



10

15

20

O (XVIII),
in which
R® has the meaning given above,
R'®  represents methyl, ethyl, benzyl or tert-butyd an

x> represents chlorine, bromine, iodine, methanésuiploxy or

trifluoromethanesulphonyloxy.
The reaction is carried out as described for po{8§

The compounds of the formulae (XVII) and (XVIll)eaknown or can be synthesized by known

processes from the appropriate starting materials.

In an alternative process, the compounds of thendta (VIII) can be prepared by reacting

compounds of the formula

© (XIX),
in which

R! and R have the meaning given above and

R  represents methyl, ethyl, benzyl or tert-butyl,

with compounds of the formula

X (XX),
in which
R® has the meaning given above and

x® represents chlorine, bromine, iodine, methanésulploxy, trifluoromethanesulphonyloxy

or para-toluenesulphonyloxy.
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The reaction is generally carried out in inert sols, if appropriate in the presence of a base,

preferably in a temperature range from -78°C tawwdéemperature at atmospheric pressure.

Inert solvents are, for example, halogenated hyttmns such as dichloromethane,
trichloromethane, carbon tetrachloride or 1,2-diobéthane, alcohols such as methanol or ethanol,
ethers such as diethyl ether, methyl tert-butyl eethl,2-dimethoxyethane, dioxane or
tetrahydrofuran, or other solvents such as dimé&hylamide, dimethylacetamide, acetonitrile or
pyridine, or mixtures of solvents, or mixtures av@nt with water; preference is given to

tetrahydrofuran.

Bases are, for example, potassium tert-butoxidesamtium tert-butoxide, sodium hydride, N-
butyllithium or bis(trimethylsilyl)lithium amide, ngference is given to bis(trimethylsilyl)lithium

amide.

The compounds of the formula (XIX) are known or tensynthesized by the processes described

above, for example process [G], from the approprssarting materials.

The compounds of the formula (XX) are known or tansynthesized by known processes from

the appropriate starting materials.

In an alternative process,, the compounds of thendta (lll) can be prepared by reacting

compounds of the formula

° (),
in which
R' and R have the meaning given above,

with compounds of the formula

OH
© (XX),
in which

R® has the meaning given above and
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X’ represents chlorine, bromine or iodine.

The reaction is generally carried out in inert sols, if appropriate in the presence of a base,

preferably in a temperature range from -10°C td298f atmospheric pressure.

Inert solvents are, for example, halogenated hythmns, such as dichloromethane,
trichloromethane, carbon tetrachloride or 1,2-diobéthane, alcohols such as methanol or ethanol,
ethers such as diethyl ether, methyl tert-butyl eethl,2-dimethoxyethane, dioxane or
tetrahydrofuran, or other solvents such as dimé&hylamide, dimethylacetamide, acetonitrile or
pyridine, or mixtures of solvents, or mixtures aflv@nt with water; preference is given to

tetrahydrofuran.

Bases are, for example, potassium tert-butoxidesamtium tert-butoxide, sodium hydride or
bis(trimethylsilyl)lithium amide or a mixture of rgaesium di-tert-butoxide and potassium tert-
butoxide, preference is given to a mixture of majma di-tert-butoxide and potassium tert-

butoxide.

The compounds of the formula (XXI) are known or ¢ensynthesized by known processes from

the appropriate starting materials.

In an alternative process, the compounds of thendta (XV) can be prepared by reacting

compounds of the formula

RZ

Z~ “NH

O (xvm,
in which

R? has the meaning given above and

X! represents chlorine, bromine or iodine,

with compounds of the formula

OH

S XXII),

in which
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R® has the meaning given above and
& represents chlorine, bromine or iodine.

The reaction is carried out as described for tlaetien of compounds of the formula (IX) with

compounds of the formula (XXI).

The compounds of the formula (XXIl) are known ond#e synthesized by known processes from

the appropriate starting materials.

The preparation of the starting compounds and ef dampounds of the formula (I) can be

illustrated by the synthesis scheme below.

Scheme 1:

2 CH 2

NN~ NH o \{_ m +CH AN R’ N)ﬁ(
Br S e}

Base

The compounds according to the invention have afforeseeable useful spectrum of
pharmacological and pharmacokinetic activity. Tlaag compounds modulating the proteolytic
activity of the serine protease FXla. The compouadsording to the invention inhibit the
enzymatic cleavage of substrates playing an esdeole in the activation of the blood coagulation
cascade and platelet aggregation. Furthermore, swimine compounds also inhibit plasma

kallikrein.

They are therefore suitable for use as medicanfentke treatment and/or prophylaxis of diseases

in humans and animals.
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The present invention further provides for the osthe compounds according to the invention for
the treatment and/or prophylaxis of disorders, amtipular cardiovascular disorders, preferably
thrombotic or thromboembolic disorders and/or thbotic or thromboembolic complications,

and/or ophthalmologic disorders, in particular aibetic retinopathy or macular oedema, and/or

inflammatory disorders, in particular those asgedavith excess plasma kallikrein activity.

“Thromboembolic disorders” in the sense of the @nésnvention include in particular disorders
such as acute coronary syndrome (ACS), ST-segnrdten myocardial infarction (STEMI) and
non-ST-segment elevation myocardial infarction (3rEMI), stable angina pectoris, unstable
angina pectoris, reocclusions and restenosesatenary interventions such as angioplasty, stent
implantation or aortocoronary bypass, peripheraral occlusion diseases, pulmonary embolisms,
venous thromboses, in particular in deep leg vaimtsrenal veins, transitory ischaemic attacks and

also thrombotic and thromboembolic stroke.

Accordingly, the compounds according to the invamtare also suitable for the prevention and
treatment of cardiogenic thromboembolisms suchf@sexample, brain ischaemias, stroke and
systemic thromboembolisms and ischaemias, in fdatieith acute, intermittent or persistent
cardiac arrhythmias such as, for example, atriziliition, and those undergoing cardioversion,

furthermore in patients with heart valve disordarsvith artificial heart valves.

In addition, the compounds according to the inv@nére suitable for the treatment and prevention
of disseminated intravascular coagulation (DIC)akhiay occuinter alia associated with sepsis,
but also owing to surgical interventions, tumowadders, burns or other injuries and may lead to

severe organ dammage by microthrombosis.

Thromboembolic complications furthermore occur iicn@angiopathic haemolytical anaemias and
by the blood coming into contact with foreign seda in the context of extracorporeal circulation
such as, for example, haemodialysis, ECMO (“exiaa@al membrane oxygenation“), LVAD

(“left ventricular assist device*) and similar metls, AV fistulas, vascular and heart valve

prostheses.

Moreover, the compounds according to the invergignalso used for influencing wound healing,
for the prophylaxis and/or treatment of atherostler vascular disorders and inflammatory
disorders, such as rheumatic disorders of the lotiwensystem, coronary heart diseases, of heart
failure, of hypertension, of inflammatory disordemsch as, for example, asthma, inflammatory
pulmonary disorders, glomerulonephritis and inflasbony intestinal disorders such as, for
example, Crohn's disease or ulcerative colitis, additionally also for the prophylaxis and/or
treatment of dementia disorders such as, for examplzheimer's disease. Moreover, the

compounds according to the invention can be usethfdbiting tumour growth and the formation
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of metastases, for microangiopathies, age-relatedutar degeneration, diabetic retinopathy,
diabetic nephropathy and other microvascular dexgrdand also for the prevention and treatment
of thromboembolic complications, such as, for ex@mpenous thromboembolisms, for tumour

patients, in particular those undergoing major isatgnterventions or chemo- or radiotherapy.

The compounds according to the invention are algalde for modulating disorders causing high
vascular permeability and inflammation, for examipégeditary angiooedema (HAE) which is due

to dysregulation of vascular permeability triggebgdexcess plasma kallikrein activation.

Furthermore, the compounds according to the ingantin particular those acting on plasma
kallikrein, are suitable for use in lung transpéditns, orthotopic liver transplantations,
complicationen associated with CABG (coronary grtgypass graft) operations. The compounds

according to the invention are furthermore suitdbigrotecting organs during transplantation.

Moreover, the compounds according to the invenéimn also suitable for the prophylaxis and/or

treatment of pulmonary hypertension.

The term "pulmonary hypertension" includes cert&mms of pulmonary hypertension, as
determined, for example, by the World Health Orgatibon (WHO). Examples which may be
mentioned are pulmonary arterial hypertension, palany hypertension associated with disorders
of the left heart, pulmonary hypertension assodiatih pulmonary disorders and/or hypoxia and

pulmonary hypertension owing to chronic thromboelisbas (CTEPH).

"Pulmonary arterial hypersion” comprises idiopatipeglmonary arterial hypertension (IPAH,
formally also referred to as primary pulmonary énpnsion), familial pulmonary arterial
hypertension (FPAH) and associated pulmonary-aithyipertension (APAH), which is associated
with collagenoses, congenital systemic-pulmonannshitia, portal hypertension, HIV infections,
the ingestion of certain drugs and medicamentd) wfiher disorders (thyroid disorders, glycogen
storage disorders, Morbus Gaucher, hereditary ngleatasia, haemoglobinopathies,
myeloproliferative disorders, splenectomy), witlsatders having a significant venous/capillary
contribution, such as pulmonary-venoocclusive disor and pulmonary-capillary

haemangiomatosis, and also persisting pulmonargrtemsion of neonatants.

Pulmonary hypertension associated with disordethefeft heart comprises a diseased left atrium

or ventricle and mitral or aorta valve defects.

Pulmonary hyptertension associated with pulmonasgrders and/or hypoxia comprises chronic
obstructive pulmonary disorders, interstitial puiraoy disorder, sleep apnoea syndrome, alveolar

hypoventilation, chronic high-altitude sickness amtterent defects.
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Pulmonary hypertension owing to chronic thromboelsbes (CTEPH) comprises the
thromboembolic occlusion of proximal pulmonary ads, the thromboembolic occlusion of distal

pulmonary arteries and non-thrombotic pulmonary @mims (tumour, parasites, foreign bodies).

The present invention furthermore provides the afséhe compounds according to the invention
for preparing medicaments for the treatment anghi@mphylaxis of pulmonary hypertension

associated with sarcoidosis, histiocytosis X amddigangiomatosis.

Moreover, the substances according to the inventiag also be suitable for treating pulmonary

and hepatic fibroses.

Moreover, the compounds according to the inventiaty also be suitable for the treatment and/or
prophylaxis of sepsis (or septicaemia), systemftaimmatory syndrome (SIRS), septic organ
dysfunction, septic organ failure and multiorganlufe, acute respiratory distress syndrome
(ARDS), acute lung injury (ALI), septic shock, DI@isseminated intravascular coagulation or

consumption coagulopathy) and/or septic organrilu

"Sepsis" is defined as the presence of an infeeiwha systemic inflammatory response syndrome
(hereinbelow referred to as “SIRS”). SIRS occursirdyinfections, but also during other states
such as injuries, burns, shock, surgical interemsi ischaemia, pancreatitis, reanimation or
tumours. The definition of the ACCP/SCCM ConsenGosiference Committee from 1992 (Crit
Care Med 1992; 20:864-874) describes the diagsysmptoms and measuring parameters required
for the diagnosis of “SIRS” (inter alia body temgiere change, increased pulse, breathing
difficulties and changed blood picture). The lat€t001) SCCM/ESICM/ACCP/ATS/SIS
International Sepsis Definitions Conference esabntkept the criteria, but fine-tuned details
(Levy et al., Crit Care Med 2003; 31:1250-1256).

In the course of sepsis, there may be a generalaiyation of the coagulation system
(disseminated intravascular coagulation or consiomptoagulopathy, hereinbelow referred to as
“DIC”) with microthrombosis in various organs anécsndary haemorrhagic complications.
Moreover, there may be endothelial damage witheimeed permeability of the vessels and seeping
of fluids and proteins into the extravasal lumens.the sepsis progresses, there may be failure of an
organ (for example kidney failure, liver failuregspiratory failure, central-nervous deficits and
cardiovascular failure) or multiorgan failure. “Sieghock” is the occurence of treatment-requiring
hypotension which facilitates further organ damagel is associated with a worsening of the

prognosis.
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Pathogens can be bacteria (gram-negative and goaitive), fungi, viruses and/or eukaryotes. The
site of entry or primary infection may be pneumomia infection of the urinary tract or peritonitis,

for example. The infection may, but need not neardlgsbe associated with bacteriaemia.

DIC and/or SIRS may occur during sepsis, but as@ aesult of surgical interventions, tumour
disorders, burns or other injuries. In the caseD¢E, there is a massive activation of the
coagulation system at the surface of damaged eeldtleells, the surfaces of foreign bodies or
injured extravascular tissue. As a consequencee tisecoagulation in small vessels of various
organs with hypoxia and subsequent organ dysfumciosecondary effect is the consumption of
coagulation factors (for example factor X, prothbdm and fibrinogen) and platelets, which

reduces the coagulability of the blood and mayltésineavy bleeding.

Therapy of sepsis consists, firstly, in the thotoetjimination of the infectious cause, for example
by operative focal reconstruction and antibiosiscdhdly, it consists in temporary intensive
medical support of the affected organ systems.tieats of the different stages of this disease
have been described, for example, in the followdodlication (Dellinger et al., Crit Care Med
2004;32:858-873). There are no proven effectivatnents for DIC.

"Ophthalmic disorders" in the context of the pregauention include in particular disorders such
as diabetic retinopathy, diabetic macular oedemMERD macular oedema, macular oedema
associated with retinal vein occlusion, age-relatedcular degeneration (AMD), choroidal
neovascularization (CNV), choroidal neovascular tmemes (CNVM), cystoid macula oedema
(CME), epiretinal membranes (ERM) and macula petfons, myopia-associated choroidal
neovascularization, angioid streaks, vascular letregetina detachment, atrophic changes of the
retinal pigment epithelium, hypertrophic changeshd retinal pigment epithelium, retinal vein
occlusion, choroidal retinal vein occlusion, reigpigmentosa, Stargardt’s disease, retinopathy of
prematurity, glaucoma, inflammatory eye disordechsas uveitis, scleritis or endophthalmitis,
cataract, refraction anomalies such as myopia, foye or astigmatism and keratoconus, disorders
of the anterior eye such as corneal angiogenesisegsela of, for example ceratitis, cornea
transplantation or keratoplasty, corneal angiogenas sequela of hypoxia (for example by
excessive use of contact lenses), pterygium cotija®; subcorneal oedema and intracorneal

oedema.

The present invention further provides medicamesprising a compound according to the
invention and one or more further active compounespecially for the treatment and/or
prophylaxis of the disorders mentioned above. Predeexamples of suitable active compound

combinations include:

. Antibiotic therapy
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Various antibiotics or antifungal medicament conaltions are suitable, either as calculated

therapy (prior to the presence of the microbiagd@sis) or as specific therapy.
. Fluid therapy

for example crystalloids or colloidal fluids.

. Vasopressors

for example norepinephrins, dopamines or vasopressi

. Inotropic therapy

for example dobutamine

. Corticosteroids

for example hydrocortisone, or fludrocortisone

. Recombinant human activated protein C
Xigris
. Blood products

for example erythrocyte concentrates, platelet entrates, erythropoietin or fresh frozen plasma
. Artificial ventilation in the case of sepsis-inddcacute lung injury (ALI)
or acute respiratory distress syndrome (ARDS)
for example permissive hypercapnia, reduced tidalmes
. Sedation, analgesia and neuromuscular blockade

Sedation: for example diazepam, lorazepam, midazata propofol. Opioids: for example
fentanyl, hydromorphone, morphine, meperidine omnifentanil. NSAIDs: for example ketorolac,

ibuprofen or acetaminophen. Neuromuscular blockBmtesxample pancuronium
. Glucose control
for example insulin, glucose

. Renal replacement methods
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for example continuous veno-venous haemofiltraboimtermittent haemodialysis. Low doses of

dopamine for renal protection.
. Anticoagulants

for example for thrombosis prophylaxis or renall@epment methods, for example unfractionated

heparins, low-molecular-weight heparins, heparispldrudin, bivalirudin or argatroban.
. Bicarbonate therapy

. Stress ulcer prophylaxis

for example H2-receptor inhibitors, antacids.

In addition, the compounds according to the inv@ntian also be used for preventing coagulation
ex vivqg for example for preserving blood and plasma pectajufor cleaning/pretreating catheters

and other medical auxiliaries and instruments cfmating synthetic surfaces of medical auxiliaries
and instruments usdd vivo or ex vivoor for biological samples which may comprise factéa

and/or plasma kallikrein.

The present invention further provides for the okthe 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 okthe compounds according to the invention for
producing a medicament for treatment and/or praptiglof disorders, in particular the disorders

mentioned above.

The present invention further provides a methodHertreatment and/or prophylaxis of disorders,
especially the disorders mentioned above, usirgeepeutically effective amount of a compound

according to the invention.

The present invention further provides medicamesprising a compound according to the

invention and one or more further active compounds.

The present invention furthermore provides a metfaydpreventing the coagulation of blood
in vitro, in particular in banked blood or biological saggivhich may comprise factor Xla and/or
plasma kallikrein, which method is characterizethiat an anticoagulatory effective amount of the

compound according to the invention is added.

The present invention further provides medicamesprising a compound according to the

invention and one or more further active compounespecially for the treatment and/or
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prophylaxis of the disorders mentioned above. Prefeexamples of suitable active compound

combinations include:
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lipid-lowering  substances, in particular HMG-CoA{{gdroxy-3-methylglutaryl-
coenzyme A) reductase inhibitors such as, for exampvastatin (Mevacor), simvastatin

(Zocor), pravastatin (Pravachol), fluvastatin (L@send atorvastatin (Lipitor);

coronary therapeutics/vasodilatators, in particl@E (angiotensin converting enzyme)
inhibitors such as, for example, captopril, lisinbpenalapril, ramipril, cilazapril,
benazepril, fosinopril, quinapril and perindopriar All (angiotensin II) receptor
antagonists such as, for example, embusartantdnsaralsartan, irbesartan, candesartan,
eprosartan and temisartan, Badrenoceptor antagonists such as, for exampleedéol,
alprenolol, bisoprolol, acebutolol, atenolol, befim carteolol, metoprolol, nadolol,
penbutolol, pindolol, propanolol and timolol, ophh-1-adrenoceptor antagonists such as,
for example, prazosine, bunazosine, doxazosinetemadosine, or diuretics such as, for
example, hydrochlorothiazide, furosemide, bume&npretanide, torasemide, amiloride
and dihydralazine, or calcium channel blockers sash for example, verapamil and
diltiazem, or dihydropyridine derivatives such &3, example, nifedipin (Adalat) and
nitrendipine (Bayotensin), or nitro preparationsclsuas, for example, isosorbide 5-
mononitrate, isosorbide dinitrate and glycerolitraie, or substances causing an increase
in cyclic guanosine monophosphate (cGMP) suchasexample, stimulators of soluble

guanylate cyclase, for example riociguat;

plasminogen activators (thrombolytics/fibrinolyiceand compounds which promote
thrombolysis/fibrinolysis such as inhibitors of tipgasminogen activator inhibitor (PAI
inhibitors) or inhibitors of the thrombin-activatditbrinolysis inhibitor (TAFI inhibitors)
such as, for example, tissue plasminogen activdtBid), streptokinase, reteplase and

urokinase or plasminogen-modulating substancesraaicreased formation of plasmin;

anticoagulatory substances (anticoagulants), sgctHoa example, heparin (UFH), low-
molecular-weight heparins (NMH), such as, for exkEnptinzaparin, certoparin,
parnaparin, nadroparin, ardeparin, enoxaparin, pegii, dalteparin, danaparoid,
semuloparin (AVE 5026), adomiparin (M118) and EB-ZRORG42675,

direct thrombin inhibitors (DTI) such as, for exdmpPradaxa (dabigatran), atecegatran
(AZD-0837), DP-4088 and SSR-182289A,

direct factor Xa inhibitors such as, for examplearoxaban, apixaban, edoxaban (DU-
176b), betrixaban (PRT-54021), R-1663, darexabami-{%0), otamixaban (FXV-
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673/RPR-130673), letaxaban (TAK-442), razaxabanQDB6), DX-9065a, LY-517717,
tanogitran (BIBT-986, prodrug: BIBT-1011), idrapauk and fondaparinux,

substances which inhibit the aggregation of pligelplatelet aggregation inhibitors,
thrombocyte aggregation inhibitors), such as, f@meple, acetylsalicylic acid (such as, for
example, aspirin), P2Y12 antagonists such as,amele, ticlopidine (Ticlid), clopidogrel

(Plavix), prasugrel, ticagrelor, cangrelor, elingigrPAR-1 antagonists such as, for

example, vorapaxar, PAR-4 antagonists, EP3 antsigosuich as, for example, DG041;

platelet adhesion inhibitors such as GPVI and/otbGihntagonists such as, for example,

Revacept or caplacizumab;

fibrinogen receptor antagonists (glycoprotein-lilila/lantagonists), such as, for example,

abciximab, eptifibatide, tirofiban, lamifiban, laeffafiban and fradafiban;
and also antiarrhythmics;

inhibitors of VEGF and/or PDGF signal paths such #® example, aflibercept,

ranibizumab, bevacizumab, KH-902, pegaptanib, ramoab, squalamin or bevasiranib,
apatinib, axitinib, brivanib, cediranib, dovitiniblenvatinib, linifanib, motesanib,

pazopanib, regorafenib, sorafenib, sunitinib, tarib, vandetanib, vatalanib, Vargatef and
E-10030;

inhibitors of angiopoietin-Tie signal paths suchfas example, AMG386;
inhibitors of Tie2 receptor tyrosine kinase;

inhibitors of the integrin signal paths such as, dgample, volociximab, cilengitide and
ALG1001,;

inhibitors of the PI3K-Akt-mTor signal paths sucs, dor example, XL-147, perifosine,

MK?2206, sirolimus, temsirolimus and everolimus;

corticosteroids such as, for example, anecortavetaniiethasone, dexamethasone,

triamcinolone, fluocinolone and fluocinolone acétlen
inhibitors of the ALK1-Smad1/5 signal path suchfasexample, ACE041,
cyclooxygenase inhibitors such as, for examplemenac and nepafenac;

inhibitors of the kallikrein-kinin system such &g, example, safotibant and ecallantide;
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. inhibitors of the sphingosine 1-phosphate signgigpauch as, for example, sonepcizumab;
. inhibitors of the complement-C5a receptor sucli@sxample, eculizumab;

. inhibitors of the 5HT1a receptor such as, for examandospirone;

. inhibitors of the Ras-Raf-Mek-Erk signal path; iitors of the MAPK signal paths;

inhibitors of the FGF signal paths; inhibitors aofdethelial cell proliferation; apoptosis-

inducing active compounds;

. photodynamic therapy consisting of an active compoand the action of light, the active

compound being, for example, verteporfin.

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, traarsaal, conjunctival, extraocular, intraocular dcot

route, or as an implant or stent.

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

these administration routes.

Suitable administration forms for oral administatiare those which function according to the
prior art and deliver the compounds according ®itlvention rapidly and/or in modified fashion,
and which contain the compounds according to tlverition in crystalline and/or amorphized
and/or dissolved form, for example tablets (unadatecoated tablets, for example having enteric
coatings or coatings which are insoluble or dissolith a delay and control the release of the
compound according to the invention), tablets whilikintegrate rapidly in the mouth, or
films/wafers, films/lyophilizates, capsules (foraemple hard or soft gelatin capsules), sugar-coated

tablets, granules, pellets, powders, emulsiongesusons, aerosols or solutions.

Parenteral administration can bypass an absorptiep (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, lyophilizatestarile powders.

Suitable for extraocular (topic) administration aagiministration forms which operate in
accordance with the prior art, which release thev@@ompound rapidly and/or in a modified or
controlled manner and which contain the active coumgl in crystalline and/or amorphized and/or

dissolved form such as, for example, eye dropsayspand lotions (e.g. solutions, suspensions,
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vesicularcolloidal systems, emulsions, aerosols), powdersye drops, sprays and lotions (e.g.
ground active compound, mixtures, lyophilizatescypitated active compound), semisolid eye
preparations (e.g. hydrogels, in-situ hydrogelgaors and ointments), eye inserts (solid and

semisolid preparations, e.g. bioadhesiW®ms/wafers, tablets, contact lenses).

Intraocular administration includes, for exampteravitreal, subretinal, subscleral, intrachoraojdal
subconjunctival, retrobulbar and subtenon admigistin. Suitable for intraocular administration

are administration forms which operate in accordanith the prior art, which release the active
compound rapidly and/or in a modified or controllethnner and which contain the active
compound in crystalline and/or amorphized and/ossalved form such as, for example,
preparations for injection and concentrates forparations for injection (e.g. solutions,

suspensions, vesicular/colloidal systems, emulyigravders for preparations for injection (e.qg.
ground active compound, mixtures, lyophilizategcjpitated active compound), gels for injection
(semisolid preparations, e.g. hydrogels, in-sitdrbgels) and implants (solid preparations, e.g.

biodegradable and nonbiodegradable implants, intgitda pumps).

Preference is given to oral administration or,hia tase of ophthalmologic disorders, extraocular

and intraocular administration.

Suitable administration forms for the other adntnaison routes are, for example, pharmaceutical
forms for inhalation (including powder inhalers,bnézers), nasal drops, solutions or sprays;
tablets for lingual, sublingual or buccal admirasion, films/wafers or capsules, suppositories,
preparations for the ears or eyes, vaginal capsatgeous suspensions (lotions, shaking mixtures),
lipophilic suspensions, ointments, creams, tramadetherapeutic systems (for example patches),

milk, pastes, foams, dusting powders, implantdemts.

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

pharmaceutically suitable excipients. These aui@éa include carriers (for example
microcrystalline cellulose, lactose, mannitol), veoits (e.g. liquid polyethylene glycols),
emulsifiers and dispersing or wetting agents (fokameple sodium dodecylsulphate,
polyoxysorbitan oleate), binders (for example polylpyrrolidone), 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.

The present invention further provides medicamentaprising at least one compound according
to the invention, preferably together with one ocoreninert nontoxic pharmaceutically suitable

excipients, and the use thereof for the purposegiomed above.
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In the case of parenteral administration, it hasegaly been found to be advantageous to
administer amounts of about 5 to 250 mg every 24t achieve effective results. In the case of

oral administration, the amount is about 5 to 5@awvery 24 hours.

In spite of this, it may be necessary to deviabenfthe amounts specified, specifically depending
on body weight, administration route, individuahbgiour towards the active compound, type of

formulation, and time or interval of administration

The percentages in the tests and examples whidbwfolre, unless indicated otherwise,
percentages by weight; parts are parts by weighltze8t ratios, dilution ratios and concentration
figures for liquid/liquid solutions are each baswdvolume. "w/v"' means "weight/volume". For

example, "10% w/v" means: 100 ml of solution ormursion comprise 10 g of substance.



A) Examples

Abbreviations:

CDI

d

DAD
TLC
DCM
DCI
dd
DIC
DIEA
DMAP
DMF
DMSO
eq.
ESI

h
HATU

HPLC
HV
LC-MS
LDA
m

min
MS
NMR
oxima
quant.
RP
RT

R:

SFC

THF
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carbonyldiimidazole

day(s), doublet (in NMR)

diode array detector

thin-layer chromatography
dichloromethane

direct chemical ionization (in MS)

doublet of doublets (in NMR)
N,N-diisopropylcarbodiimide
N,N-diisopropylethylamine
4-dimethylaminopyridine
N,N-dimethylformamide

dimethyl sulphoxide

equivalent(s)

electrospray ionization (in MS)

hour(s)
O-(7-azabenzotriazol-1-ylN,N,N',N‘tetramethyluronium
hexafluorophosphate

high-pressure, high-performance liquid chragedphy
high vacuum

liquid chromatography-coupled mass spectroscopy
lithium diisopropylamide

multiplet (in NMR)

minute(s)

mass spectroscopy

nuclear magnetic resonance spectroscopy
ethyl hydroxyiminocyanoacetate
guantitative

reversed phase (in HPLC)

room temperature

retention time (in HPLC)

singlet (in NMR)

supercritical fluid chromatography (with supitical carbon dioxide as

mobile phase)

tetrahydrofuran
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TFA trifluoroacetic acid

T3P 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphiea? 4,6-trioxide

Xantphos 4,5-bis(diphenylphosphino)-9,9-dimethytkame

XPhos precatalyst  [(2'-aminobiphenyl-2-yl)(chloraljpdium dicyclohexyl(2',4',6'-

triisopropylbiphenyl-2-yl)phosphane (1:1)], Am. Chem. So010, 132
14073-14075

HPLC, LC/MS and GC methods:

Method 1: Instrument: Waters ACQUITY SQD UPLC Systecolumn: Waters Acquity UPLC
HSS T3 1.8 pu 50 x 1 mm; mobile phase A: 1 | of wate.25 ml of 99% strength formic acid,
mobile phase B: 1 | of acetonitrile + 0.25 ml oE®%trength formic acid; gradient: 0.0 min 90% A
— 1.2 min 5% A— 2.0 min 5% A; oven: 50°C; flow rate: 0.40 ml/midy detection: 208-400

nm.

Method 2:Instrument: Waters ACQUITY SQD UPLC System; coluriaters Acquity UPLC
HSS T3 1.8 4 50 x 1 mm; mobile phase A: 1 | of wate.25 ml of 99% strength formic acid,
mobile phase B: 1 | of acetonitrile + 0.25 ml oE®%trength formic acid; gradient: 0.0 min 95% A
— 6.0 min 5% A— 7.5 min 5% A; oven: 50°C; flow rate: 0.35 ml/midy detection: 210-400

nm.

Method 3: Instrument: Micromass Quattro Premiehwifaters UPLC Acquity; column: Thermo
Hypersil GOLD 1.9 p 50 x 1 mm; mobile phase A: df water + 0.5 ml of 50% strength formic
acid, mobile phase B: 1 | of acetonitrile + 0.5 ohl50% strength formic 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/min;
UV detection: 210 nm.

Method 4: MS instrument: Waters (Micromass) Qualtiero; HPLC instrument: Agilent 1100
series; column: YMC-Triart C18 3u 50 x 3 mm; mobilkase A: 1 | of water + 0.01 mol of
ammonium carbonate, mobile phase B: 1 | of aceitmigradient: 0.0 min 100% A— 2.75 min
5% A — 4.5 min 5% A; oven: 40°C; flow rate: 1.25 ml/mljy detection: 210 nm.

Method 5: MS instrument: Waters (Micromass) QM; HPLC instrumeAgilent 1100 series;
column: Agient ZORBAX Extend-C18 3.0 x 50 mm 3.5croin; mobile phase A: 1 | of water +
0.01 mol of ammonium carbonate, mobile phase Boflacetonitrile; gradient: 0.0 min 98% A
0.2 min 98% A— 3.0 min 5% A-> 4.5 min 5% A; oven: 40°C; flow rate: 1.75 ml/mioV

detection; 210 nm.
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Method 6: MS instrument: Waters (Micromass) ZQ; HPLC instrameAgilent 1100 series;
column: Agient ZORBAX Extend-C18 3.0 x 50 mm 3.5cron; mobile phase A: 1 | of water +
0.01 mol of ammonium carbonate, mobile phase Boflacetonitrile; gradient: 0.0 min 98% A
0.2 min 98% A— 3.0 min 5% A~ 4.5 min 5% A; oven: 40°C; flow rate: 1.75 ml/mibV

detection; 210 nm.

Method 7:Instrument: Thermo DFS, Trace GC Ultra; column: tBlefRRTX-35, 15 m x 200 pm X
0.33 um; constant flow rate with helium: 1.20 mkmoven: 60°C; inlet: 220°C; gradient: 60°C,
30°C/min— 300°C (hold for 3.33 min).

Method 8:Instrument: Agilent MS Quad 6150; HPLC: Agilent 82%olumn: Waters Acquity
UPLC HSS T3 1.8 4 50 mm x 2.1 mm; mobile phase Aofiwater + 0.25 ml of 99% strength
formic acid, mobile phase B: 1 | of acetonitril®-25 ml of 99% strength formic acid; gradient: 0.0
min 90% A — 0.3 min 90% A— 1.7 min 5% A— 3.0 min 5% A; oven: 50°C; flow rate: 1.20
ml/min; UV detection: 205-305 nm.

Method 9: Instrument: Thermo Scientific DSQII, Timer Scientific Trace GC Ultra; column:
Restek RTX-35MS, 15 m x 200 um x 0.33 um; condiamt rate with helium: 1.20 ml/min; oven:
60°C; inlet: 220°C; gradient: 60°C, 30°C/min 300°C (hold for 3.33 min).

Method 10: MS instrument: Waters SQD; HPLC instrotn&Vaters UPLC; column: Zorbax SB-
Aqg (Agilent), 50 mm x 2.1 mm, 1.8 pm; mobile phasewater + 0.025% formic acid, mobile
phase B: acetonitrile (ULC) + 0.025% formic acidadjent: 0.0 min 98% A - 0.9 min 25% A - 1.0
min 5% A - 1.4 min 5% A — 1.41 min 98% A — 1.5 n88% A; oven: 40°C; flow rate: 0.600
ml/min; UV detection: DAD; 210 nm.

Method 11: MS instrument type: Waters Synapt G2BLO instrument type: Waters Acquity I-
CLASS; column: Waters, HSST3, 2.1 mm x 50 mm, CB3pIm; mobile phase A: 1 | of water +
0.01% formic acid; mobile phase B: 1 | of acetolaitt 0.01% formic acid; gradient: 0.0 min 10%
B — 0.3 min 10% B— 1.7 min 95% B— 2.5 min 95% B; oven: 50°C; flow rate: 1.20 ml/muy

detection; 210 nm.

Microwave: The microwave reactor used was a singbele instrument of the Emry5 Optimizer

type.
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Starting materials

General Method 1A: Preparation of a boronic acid

At-78°C, LDA (2 molar in THF/heptane/ethylbenzem&s added to a solution of the appropriate
pyridine derivative in THF (3 ml/mmol), the mixtuveas stirred for 2-4 h and triisopropyl borate
was then added quickly. The reaction mixture wamtamed at -78°C for a further 2-3 h and then
slowly thawed to RT overnight. After addition of &g the THF was removed under reduced
pressure and the aqueous phase was extracted witlteethyl acetate The aqueous phase was
acidified with 2M hydrochloric acid, generally rétsng in formation of a precipitate which was
filtered off, washed with water and dried. The amugephase was extracted three times with ethyl
acetate. The combined organic phases were driatlu(eosulphate), filtered and concentrated

under reduced pressure.
General Method 2A: Suzuki coupling

In a flask which had been dried by heating andhiiagswith argon, 1.0 eq. of the appropriate
boronic acids, 1.0 eq. of the aryl bromide or &gide, 3.0 eq. of potassium carbonate and 0.1 eq.
of [1,1-bis-(diphenylphosphino)ferrocene]palladilinchloride/monodichloromethane adduct or
tetrakis(triphenylphosphine)palladium(0) were wiliff charged. The flask was then evacuated
three times and in each case vented with argorxadm (6 ml/mmol) was added, and the reaction
mixture was stirred at 110°C for a number of houmsl substantially complete conversion had
been achieved. The reaction mixture was then diftethrough Celite and the filtrate was
concentrated under reduced pressure. Water wad &ddéhe residue. After addition of ethyl
acetate and phase separation, the organic phasevastseed once with water and once with
saturated aqueous sodium chloride solution, dneglgbesium sulphate), filtered and concentrated
under reduced pressure. The crude product wasptiréired either by flash chromatography (silica
gel 60, mobile phase: cyclohexane/ethyl acetatdaum@g or dichloromethane/methanol mixtures)

or by preparative HPLC (Reprosil C18, water/acétiaigradient or water/methanol gradient).
General Method 2B: Suzuki coupling

In a flask which had been dried by heating andhidgswith argon, 1.0 eq. of the appropriate
boronic acids, 1.0 eq. of the aryl bromide or aoglide and 0.05 eq. of XPhos precatalyst [(2'-
aminobiphenyl-2-yl)(chloro)palladium/dicyclohexyl{,6'-triisopropylbiphenyl-2-yl)phosphane
(1:1)], 3. Am. Chem. So@010, 132 14073-14075] were initially charged. The flaskswhen
evacuated three times and in each case ventedavgtin. THF (about 12 ml/mmol) which had
been degassed in an ultrasonic bath and 3.0 eggquéfous potassium phosphate solution (0.5

molar) were added, and the reaction mixture waedtiat 60°C. Water and ethyl acetate were then
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added to the reaction mixture. After phase semarathe aqueous phase was extracted once with
ethyl acetate. The combined organic phases weed @sodium sulphate), filtered and concentrated
under reduced pressure. The crude product wasptirdired either by flash chromatography (silica
gel 60, mobile phase: cyclohexane/ethyl acetatdaum@g or dichloromethane/methanol mixtures)

or by preparative HPLC (Reprosil C18, water/acdtiaigradient or water/methanol gradient).
General Method 3A: Methoxypyridine cleavage

20 eq. of pyridinium hydrochloride or pyridinium dpbromide were added to a solution of the
appropriate methoxypyridine in DMF (12.5 ml/mmof)dathe mixture was stirred at 100°C for a
number of hours to days, with further pyridiniunmdihgchloride or pyridinium hydrobromide being
added, until substantially complete conversion baén achieved. Subsequently, the reaction
solution was concentrated under reduced pressureéhenresidue was triturated with water. The

precipitate formed was filtered off, washed withtevaand dried under reduced pressure.

General Method 4A: N-Alkylation of 2-pyridinone derivatives with the appropriate 2-bromo-

or 2-chloropropanoic acid derivatives

Under argon, a suspension of 1.0 eq. of the apjpttep2-pyridinone derivative, 2.0 eq. of
magnesium dtert-butoxide and 1.05 eq. of potassitent-butoxide in THF (5-10 ml/mmol) was
stirred at RT for 10-20 min. The reaction mixturasacooled in an ice bath, and 1.5 eq. of the
appropriate 2-bromo- or 2-chloropropanoic acid \dgive were added. The reaction mixture was
then stirred initially at RT for 2.5 h and thenther at 35-90°C overnight and then quenched with 6
N hydrochloric acid. After addition of ethyl acetednd phase separation, the organic phase was
washed once with water and once with saturated aagueodium chloride solution, dried
(magnesium sulphate), filtered and concentrateceiunglduced pressure. The crude product was
then purified either by flash chromatography (siligel 60, mobile phase: cyclohexane/ethyl
acetate mixtures or dichloromethane/methanol mesuor by preparative HPLC (Reprosil C18,

water/acetonitrile gradient or water/methanol geat)i.

General Method 4B: N-Alkylation of 2-pyridinone derivatives with the appropriate 2-bromo-

or 2-chloropropanoic ester derivativesin the presence of potassium carbonate

Under argon and at RT, 1.2 eq. of the appropridteotho- or 2-chloropropanoic ester derivative
and 1.5 eq. of potassium carbonate were added dolution of 1.0 eq. of the appropriate 2-
pyridinone derivative in dimethylformamide (5-10/mmol), and the mixture was stirred at 100°C.
After removal of the DMF and addition of water/dtlagetate and phase separation, the organic
phase was washed with water and with saturatedoagusodium chloride solution, dried (sodium

sulphate), filtered and concentrated under redycedsure. The crude product was then purified
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either by flash chromatography (silica gel 60, n®phase: cyclohexane/ethyl acetate mixtures or
dichloromethane/methanol mixtures) or by prepaeatiPLC (Reprosil C18, water/acetonitrile

gradient or water/methanol gradient).

General Method 4C: N-Alkylation of 2-pyridinone derivatives with the appropriate 2-bromo-

or 2-chloropropanoic ester derivativesin the presence of sodium hydride/lithium bromide

Under argon and at 0°C, 1.25 eq. of sodium hydi@86 in mineral oil) were added to a solution
of 1.0 eq. of the appropriate 2-pyridinone deri@tin dimethylformamide (5-10 ml/mmol), and
the mixture was stirred at 0°C for 10-20 min. 2 ef lithium bromide were then added, the
reaction mixture was stirred at RT for 15 min, 1.8§. of the appropriate 2-bromo- or 2-
chloropropanoic ester derivative were added andriixéure was stirred at 65°C. After removal of
the DMF and addition of water/ethyl acetate andspheeparation, the organic phase was washed
with water, dried (sodium sulphate), filtered armheentrated under reduced pressure. The crude
product was then purified either by flash chromedpyy (silica gel 60, mobile phase:
cyclohexane/ethyl acetate mixtures or dichlorometfraethanol mixtures) or by preparative

HPLC (Reprosil C18, water/acetonitrile gradientvater/methanol gradient).

General Method 4D: N-Alkylation of 2-pyridinone derivatives with the appropriate 2-bromo-

or 2-chloropropanoic ester derivativesin the presence of sodium hydride

Under argon and at RT, the appropriate 2-pyridindegvative was added to a suspension of
sodium hydride (1.2 eq.) in dimethylformamide (5+h0mmol). The reaction mixture was stirred

at RT for 30-90 min and then cooled to 0°C, therappate 2-bromo- or 2-chloropropanoic ester
derivative (1.2 eq.) was added and the mixture stiaed at RT for 2-5 h. After addition of water

and phase separation, the aqueous phase was edtreith ethyl acetate. The combined organic
phases were dried (sodium sulphate or magnesiuphatel), filtered and concentrated under
reduced pressure. The crude product was then guirdfither by normal phase chromatography
(mobile phase: cyclohexane/ethyl acetate mixturedichloromethane/methanol mixtures) or by

preparative RP-HPLC (water/acetonitrile gradientvater/methanol gradient).

General Method 4E: N-Alkylation of 2-pyridinone derivatives with the appropriate triflates

in the presence of sodium hydride

Under argon and at RT, sodium hydride (1.1-1.5 wg9 added to a solution of the appropriate 2-
pyridinone derivative (1 eq.) in tetrahydrofuranO®0.2M), and the mixture was stirred for 30-90
min. The appropriate triflate (1.0-2.0 eq.) wasnttedded neat or as a solution in THF. The
resulting reaction mixture was stirred at RT forotwer 1-5 h. Saturated agueous ammonium

chloride solution was added to the reaction mixtdfeer phase separation, the aqueous phase was
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extracted with ethyl acetate. The combined orgghases were dried (sodium sulphate or
magnesium sulphate), filtered and concentrated ruretiticed pressure. The crude product was
then purified either by normal phase chromatographgbile phase: cyclohexane/ethyl acetate
mixtures or dichloromethane/methanol mixtures) gprpbbeparative RP-HPLC (water/acetonitrile

gradient or water/methanol gradient).
General Method 5A: Amide coupling using HATU/DIEA

Under argon and at RT, the amine (1.1 &d,N-diisopropylethylamine (2.2 eq.) and a solution of
HATU (1.2 eq.) in a little DMF were added to a gmn of the appropriate carboxylic acid (1.0
eq.) in dimethylformamide (7-15 ml/mmol). The réastmixture was stirred at RT. After addition
of water/ethyl acetate and phase separation, thaenar phase was washed with water and with
saturated aqueous sodium chloride solution, drgedligm sulphate), filtered and concentrated
under reduced pressure. The crude product wasptirdied either by flash chromatography (silica
gel 60, mobile phase: cyclohexane/ethyl acetatdum@g or dichloromethane/methanol mixtures)

or by preparative HPLC (Reprosil C18, water/acetid@igradient or water/methanol gradient).
General Method 5B: Amide coupling using OXIMA/DIC

N,N-Diisopropylcarbodiimide (DIC) (1 eq.) was addedpivise to a degassed solution of the
appropriate carboxylic acid (1 eq.), aniline (1) emd ethyl hydroxyiminocyanoacetate (Oxima) (1
eg.) in dimethylformamide (0.1M), and the resultriegction solution was stirred at RT-40°C for 8-
24 h. The solvent was removed under reduced peasEhe residue was either admixed with water
and the desired product was filtered off or pudfidy normal phase chromatography
(cyclohexane/ethyl acetate gradient) or preparaR-HPLC (water/acetonitrile gradient or

water/methanol gradient).
General Method 5C: Amide coupling using T3P/pyridine

Under argon and at 0°C, propylphosphonic anhydii@®, 50% in ethyl acetate, 4 eq.) was added
dropwise to a solution of the carboxylic acid (1)expd the appropriate amine (1.5 eq.) in pyridine
(0.15-0.05 M). This mixture was heated to 90°C atided at 90°C for 1-20 h. The reaction
mixture was cooled to RT, and water and ethyl deeteere added. After phase separation, the
aqueous phase was extracted with ethyl acetatecdimbdined organic phases were washed with
aqueous buffer solution (pH 5), with saturated agsesodium bicarbonate solution and with
saturated aqueous sodium chloride solution, dremtim sulphate or magnesium sulphate),
filtered and concentrated under reduced pressime.cfude product was then optionally purified
either by normal phase chromatography (mobile phagelohexane/ethyl acetate mixtures or

dichloromethane/methanol mixtures) or by prepaeafRP-HPLC (water/acetonitrile gradient or
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water/methanol gradient).

General Method 6A: Hydrolysis of a tert-butyl ester using TFA

At RT, 20 eq. of TFA were added to a solution dd &q. of the appropriateert-butyl ester
derivative in dichloromethane (about 7 ml/mmol)ddhe mixture was stirred at RT for 1-8 h. The
reaction mixture was then concentrated under retpoessure and the residue was co-evaporated
repeatedly with dichloromethane and/or toluene dnidd under reduced pressure. The crude
product was then optionally purified either by Hashromatography (silica gel 60, mobile phase:
cyclohexane/ethyl acetate mixtures or dichloromegfimethanol mixtures) or by preparative

HPLC (Reprosil C18, water/acetonitrile gradientivater/methanol gradient).

General Method 6B: Hydrolysisof a methyl/ethyl or tert-butyl ester with lithium hydroxide

At RT, 3.0 eq. of lithium hydroxide were added teddution of 1.0 eq. of the appropriate methyl or
ethyl ester in tetrahydrofuran/water (3:1, aboutrdldmmol). The reaction mixture was stirred at
RT to 60°C and then adjusted to pH 1 using aquéddsydrochloric acid solution. After addition
of water/ethyl acetate and phase separation, thecag phase was extracted three times with ethyl
acetate. The combined organic phases were driatlu(eosulphate), filtered and concentrated
under reduced pressure. The crude product wasptirdied either by flash chromatography (silica
gel 60, mobile phase: cyclohexane/ethyl acetatdumd@g or dichloromethane/methanol mixtures)

or by preparative HPLC (Reprosil C18, water/acétiaigradient or water/methanol gradient).

General Method 6C: Hydrolysis of a methyl or ethyl ester with caesium carbonate

Caesium carbonate (2 eq.) was added to a soluttitthre @ppropriate methyl or ethyl ester (1 eq.) in
a mixture of methanol/water (4/1, 0.05-0.2M), ahd tesulting suspension was stirred at RT-60°C
for 3-8 h. The reaction mixture was then optionalboled to RT and adjusted to pH 3 using

aqueous hydrochloric acid (1N). Methanol was rerdoge 30°C under reduced pressure. The
agueous phase was extracted with ethyl acetatecdinbined organic phases were dried (sodium
sulphate or magnesium sulphate), filtered and cunad under reduced pressure. The crude
product was then purified either by normal phaseromiatography (mobile phase:

cyclohexane/ethyl acetate mixtures or dichloromatfrmethanol mixtures) or by preparative RP-

HPLC (water/acetonitrile gradient or water/methagaldient).

General Method 7A: Alkylation of acetic esterswith halides

Under argon and at -78°C, 1.1 eq. of bis(trimethy)tthium amide (1.0M in THF) were added to
a solution of the appropriate acetic ester in TEbo(t 10 ml/mmol), and the mixture was stirred at

-78°C for 10 min. A solution of the appropriate islefbromide/chloride in THF was then added,
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and the reaction mixture was stirred at -78°C fOrmin and further in an ice bath and then
guenched with water. After addition of ethyl acetahd phase separation, the aqueous phase was
extracted twice with ethyl acetate. The combineghnic phases were dried (sodium sulphate),
filtered and concentrated under reduced pressure.cfude product was then purified either by
flash chromatography (silica gel 60, mobile phasgclohexane/ethyl acetate mixtures or
dichloromethane/methanol mixtures) or by prepaeatiPLC (Reprosil C18, water/acetonitrile

gradient or water/methanol gradient).
General Method 7B: Alkylation of acetic esterswith triflates

Under argon and at -78°C, bis(trimethylsilyDlithiuvamide (1.0M in THF, 1.1-1.3 eq.) was added
dropwise to a solution of the appropriate acettered eq.) in tetrahydrofuran (0.1-0.2M), and the

mixture was stirred for 15 min. The appropriateybtkflate (1.5-2.0 eq.) was then added neat or as
a solution in THF. The resulting reaction mixturasastirred at -78°C for another 15 min and at RT
for another 1 h. Saturated agueous ammonium clkl@atlition was added to the reaction mixture.
After phase separation, the aqueous phase wastextraith ethyl acetate. The combined organic
phases were dried (sodium sulphate or magnesiuphagl), filtered and concentrated under
reduced pressure. The crude product was then gairdfither by normal phase chromatography
(mobile phase: cyclohexane/ethyl acetate mixturedichloromethane/methanol mixtures) or by

preparative RP-HPLC (water/acetonitrile gradienivater/methanol gradient).
General Method 8A: Preparation of triflates

A solution of the appropriate alcohol (1 eq.) waisially charged in dichloromethane (0.1M), and
at -20°C lutidine (1.1-1.5 eq.) or triethylamine.Jd.5 eq.) and trifluoromethanesulphonic
anhydride (1.05-1.5 eq.) were added in succesSiba.reaction mixture was stirred at -20°C for
another 1 h and then diluted with triple the amdibaised on the reaction volume) of metteyt-
butyl ether. The organic phase was washed threestimth a 3:1 mixture of saturated aqueous
sodium chloride solution/IN hydrochloric acid anshafly with saturated aqueous sodium
bicarbonate solution, dried (sodium sulphate ormeagm sulphate) and filtered, and the solvent
was removed under reduced pressure. The crudegirads used for the next step without further

purification.
General Method 9A: Nitro reduction with iron/ammonium chloride

10 eqg. of ammonium chloride were dissolved in dramebl/water mixture (2:1) (about 2M), the
mixture was heated to 95°C and the nitroaryl complo(lL eq.) was added. 3 eq. of iron powder
were added in small portions over a period of THe reaction mixture was then stirred at 95°C for

30 min, and the hot mixture was then filtered tigtokieselguhr. The filter cake was washed with
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ethanol and the filtrate was freed from ethanolenn@duced pressure. The agueous phase that
remained was extracted three times with diethyéretfihe combined organic phases were washed
with saturated aqueous sodium chloride solutioreddisodium sulphate), filtered and concentrated
under reduced pressure. The crude product was fheified either by normal phase
chromatography (mobile phase: cyclohexane/ethylateamixtures or dichloromethane/methanol

mixtures) or by preparative RP-HPLC (water/acetdaigradient or water/methanol gradient).
General Method 10A: Preparation of tert-butyl esters

A solution of the corresponding carboxylic acided.) in toluene (0.15-0.05M) was heated to 60-
100°C, and\,N-dimethylformamide dtert-butyl acetal (4 eq.) was added dropwise. The i@act
mixture was stirred at 60-100°C for 1-5 h and cddie RT, and ethyl acetate was added. The
organic phase was washed with saturated aqueougysbitarbonate solution and with saturated
aqueous sodium chloride solution, dried (sodiurpisate), filtered and concentrated under reduced

pressure. The crude product was used for the tegxtgthout purification.
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Example 1.1A

4-Nitrobenzenecarboximidohydrazide

ZT
/

NH
NH

At 0°C, 5.2 ml (29.8 mmol, 3 eq.) ®i,N-diisopropylethylamine and 0.62 g (purity 80%, 9.92
mmol, 1.0 eq.) of hydrazine monohydrate were added solution of 2.0 g (9.92 mmol) of 4-
nitrobenzenecarboximidamide monohydrochloride inr@0of methanol, and the mixture was
stirred at RT for 64 h. The reaction mixture wasntradded to 10% strength sodium chloride
solution and, after addition of ethyl acetate ahdge separation, was extracted twice with ethyl
acetate. The combined organic phases were driedsodtum sulphate, filtered and concentrated

under reduced pressure. Yield: 1.7 g (93% of theory
LC/MS [Method 4]: R= 1.77 min; MS (ESIpos): m/z = 181 (M+H)
Example 1.1B

5-(4-Nitrophenyl)-3-(trifluoromethyl)-#i-1,2,4-triazole

7
/N+
O/
H
N
Y
N 7/
F
F F

At 0°C, 1.95 g (9.3 mmol, 1 eq.) of trifluoroacesinhydride were added to a solution of 1.7 g (9.3
mmol) of 4-nitrobenzenecarboximidohydrazide in 50ofmdichloromethane and the mixture was
stirred at RT, with 50 ml of acetonitrile being addafter 20 min to improve the solubility of the
reaction mixture. The reaction mixture was stire#db0°C for 3 h and then concentrated under
reduced pressure. The residue was coevaporatedtimes with dichloromethane and dried under
reduced pressure. Yield: 2.7 g (quant.)
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LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 259 (M+H)
Example1.1C

4-[3-(Trifluoromethyl)-H-1,2,4-triazol-5-yl]aniline

H,N

8.9 g (39.7 mmol, 4 eq.) of tin(ll) chloride dihyde were added to a solution of 2.7 g (9.9 mmol)
of 5-(4-nitrophenyl)-3-(trifluoromethyl)H-1,2,4-triazole in 110 ml of ethanol, and the migtu
was stirred at 70°C for 1 h. The reaction mixturaswpoured into ice-water, and sodium
bicarbonate was added carefully until a pH of 8 been reached. The mixture was filtered through
a filter layer and the residue was washed with ledlogtate. After phase separation, the aqueous
phase was washed twice with ethyl acetate. The itmtborganic phases were washed with
aqueous sodium chloride solution, dried (magnessuiphate), filtered and concentrated under

reduced pressure. Yield: 1.9 g (79% of theory)

LC/MS [Method 4]: R= 1.66 min; MS (ESIpos): m/z = 229 (M+H)
Example 1.2A

4-(1H-Imidazol-2-yl)aniline

H,N

12

A solution of 95 mg (0.5 mmol) of 2-(4-nitrophemitif-imidazole in 3 ml of ethanol was
hydrogenated in the presence of 20 mg of pallaqil®®6 on activated carbon) at RT and standard
pressure. The reaction mixture was then filtereduph Celite and the filtrate was concentrated

under reduced pressure and dried. Yield: 91 mgnijua

LC/MS [Method 5]: R= 1.06 min; MS (ESIpos): m/z = 160 (M+H)
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Example 1.3A

5-(4-Nitrophenyl)-2-(trifluoromethyl)-H-imidazole

H

N F
W

N F

324 mg (purity 85%, 2.5 mmol, 3 eq.) of 2,2,2-trdtoethaneimidamide were added to a
suspension of 200 mg (0.82 mmol) of 2-bromo-1-@epihenyl)ethanone and 500 mg of sodium
sulphate in 10 ml of acetonitrile, and the mixtwras treated in an ultrasonic bath for 1 h and then
stirred at RT. The sodium sulphate was then fittes# and the filtrate was concentrated under
reduced pressure. The residue was purified by patipa HPLC (Reprosil C18, water/methanol
gradient). Yield: 104 mg (49% of theory)

LC/MS [Method 1]: R= 0.96 min; MS (ESIpos): m/z = 258 (M+H)
Example 1.3B
4-[2-(Trifluoromethyl)-H-imidazol-5-ylJaniline

H.N
H
N F
| />—QF
N F

A solution of 104 mg (0.4 mmol) of 5-(4-nitrophepg-(trifluoromethyl)-H-imidazole in 10 ml
of ethanol was hydrogenated in the presence of d®Mhpalladium (10% on activated carbon) at
RT and standard pressure. The reaction mixturetheasfiltered through Celite and the filtrate was

concentrated under reduced pressure and driedi:¥88Img (quant.)
LC/MS [Method 1]: R= 0.47 min; MS (ESIpos): m/z = 228 (M+H)
Example 1.4A

tert-Butyl 5-(4-nitrophenyl)-3-oxo-2,3-dihydroH:-pyrazole-1-carboxylate
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At RT, 2.7 g (12.2 mmol, 1.0 eq.) of t#rt-butyl dicarbonate and 1.7 ml (12.2 mmol, 1.0 ed.)
triethylamine were added to a solution of 2.5 g.Zi®mol) of 5-(4-nitrophenyl)-1,2-dihydra-B
pyrazol-3-one in 50 ml of dichloromethane, andrtiigture was stirred at RT for 4 h. The reaction
mixture was diluted with dichloromethane and watdter phase separation, the organic phase was
dried (sodium sulphate), filtered and concentrateder reduced pressure. The crude product was
purified by flash chromatography (silica gel 60, bib® phase: dichloromethane/methanol
mixtures). Yield: 2.23 g (58% of theory).

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 306 (M+H)
Example 1.4B
tert-Butyl 5-(4-aminophenyl)-3-oxo-2,3-dihydrd4dtpyrazole-1-carboxylate

H,C. CHs
CH

A solution of 2.2 g (7.1 mmol) dfert-butyl 5-(4-nitrophenyl)-3-oxo-2,3-dihydro-tpyrazole-1-
carboxylate in 100 ml of ethanol was hydrogenatethée presence of 253 mg of palladium (10%
on activated carbon) at RT and standard pressime rdaction mixture was then filtered through
Celite and the filtrate was concentrated under ceduyressure and dried. Yield: 1.99 g (purity
90%, 92% of theory)

LC/MS [Method 6]: R= 2.06 min; MS (ESIpos)n/z = 276 (M+H]J
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Example 1.5A
3-(4-Aminophenyl)-1,2,4-oxadiazol-5(8-one

H,N

H

N
o

N\O

6.5 g (29 mmol, 4 eq.) of tin(ll) chloride dihydeatvere added to a solution of 1.5 g (7.2 mmol) of
3-(4-nitrophenyl)-1,2,4-oxadiazol-3B-one in 75 ml of ethanol, and the mixture wasratirat
70°C for 1 h. The reaction mixture was poured inwater, and sodium bicarbonate was added
carefully until a pH of 8 had been reached. Thetunexwas filtered through a filter layer and the
residue was washed with ethyl acetate. The combiitteates were concentrated under reduced
pressure. The residue was stirred with dichloroamethand methanol, treated in an ultrasonic bath
for 10 min and then filtered. The filtrate was centrated under reduced pressure and dried. Yield:

1.4 g (quant.)
LC/MS [Method 1]: R= 0.44 min; MS (ESIpos): m/z = 178 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 7.42 (d, 2H), 6.51 (d, 2H), 5.23 (s, 2K4)13 (br. s,
1H).

Example 1.6A

1-Benzyl 2tert-butyl 1-methylhydrazine-1,2-dicarboxylate

T N
H
o) /~\
H,c” | SCH,

CH,

At RT, 20.6 g (94.6 mmol, 1.2 eq.) of @irt.-butyl dicarbonate in 42 ml of dichloromethane were
added to a solution of 14.2 g (78.8 mmol) of berizyhethylhydrazinecarboxylate in 100 ml of
propan-2-ol, and the mixture was stirred at RT Zdrh. The reaction mixture was diluted with
dichloromethane and water. After phase separati@norganic phase was dried (sodium sulphate),
filtered and concentrated under reduced pressuhne. drude product was purified by flash

chromatography (silica gel 60, mobile phase: cyekaime/ethyl acetate mixtures). Yield: 24.8 g
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(purity 80%, 90% of theory)
LC/MS [Method 1]: R= 1.00 min; MS (ESIneg): m/z = 279 (M-H)

Example 1.6B

tert-Butyl 2-methylhydrazinecarboxylate

A solution of 24.8 g (70.8 mmol) of 1-benzylt@t-butyl 1-methylhydrazine-1,2-dicarboxylate in

500 ml of ethanol was hydrogenated in the presafick24 g of palladium (10% on activated
carbon) at RT and standard pressure. The reaciixtune was then filtered through Celite and the
filtrate was concentrated under reduced pressudedaied. Yield: 12.3 g (purity 48%, 57% of

theory)

Example 1.6C
tert-Butyl 2-(2-fluoro-4-nitrobenzoyl)-2-methylhydraznarboxylate

@)

Z

ONg \\< \§CH

o=

Under argon and at RT, 171 g (534 mmol, 1.3 edq) (benzotriazol-1-
yloxy)bisdimethylaminomethylium fluoroborate and .21ml (123.1 mol, 3.0 eq.) ofN,N-
diisopropylethylamine were added to a solution df § (49.3 mmol, 1.2 eq.) of 2-fluoro-4-
nitrobenzoic acid in 200 ml of DMF, and the mixtuvas stirred at RT for 20 min. A solution of
12.5 g (purity 48%, 41 mmol) dert-butyl 2-methylhydrazinecarboxylate in 50 ml of DM¥as
added, and the reaction mixture was stirred atd®bth. After removal of the DMF under reduced
pressure and addition of water/ethyl acetate am$elseparation, the organic phase was washed
with 10% aqueous citric acid and with saturatedeags sodium chloride solution, dried (sodium
sulphate), filtered and concentrated under redymwedsure. The crude product was purified by

flash chromatography (silica gel 60, mobile phagelohexane/ethyl acetate mixtures). Yield: 8.35
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g (65% of theory)
LC/MS [Method 1]: R= 0.91 min; MS (ESIneg): m/z = 312 (M-H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 9.78 (s, 1H), 8.20 (d, 1H), 8.11 (d, 1M)59 (t, 1H),
3.13 (s, 3H), 1.24 (s, 9H).

5 Example1.6D

2-FluoroN-methyl-4-nitrobenzohydrazide

O==
-

A soluton of 36 g (11.5 mmol) of tert-butyl 2-(2-fluoro-4-nitrobenzoyl)-2-
methylhydrazinecarboxylate in 57 ml of 4-molar toehloric acid/dioxane solution was stirred at

10 RT for 3 h. The reaction mixture was concentrataden reduced pressure and the residue was
taken up in ethyl acetate and washed with saturatgetous sodium bicarbonate solution. The
organic phase was dried (sodium sulphate), filtemad concentrated under reduced pressure.
Yield: 2.0 g (81% of theory)

LC/MS [Method 1]: R= 0.50 min; MS (ESIpos): m/z = 214 (M+H)
15  'H-NMR (400 MHz, DMSO-g): & [ppm] = 8.09 (m, 2H), 7.61 (dd, 1H), 3.2 (s, 3H).

Example 1.6E

2-Methyl-6-nitro-1,2-dihydro-Bl-indazol-3-one

At RT, 6.6 ml (37.9 mmol, 3.5 eq.) df,N-diisopropylethylamine were added to a solutio2dfg
20  (10.9 mmol) of 2-fluoraN-methyl-4-nitrobenzohydrazide in 25 ml of DMF, atte mixture was

stirred at 80°C overnight. The reaction mixture wascentrated under reduced pressure and the
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residue was taken up in ethyl acetate. The pretgut solid was filtered off and dried under

reduced pressure. Yield: 595 mg (28% of theory)
LC/MS [Method 1]: R= 0.49 min; MS (ESIpos): m/z = 194 (M+H)
'H-NMR (400 MHz, DMSO-g): 3 [ppm] = 8.14 (s, 1H), 7.85 (d, 1H), 7.78 (dd, 1B}8 (s. 3H).

Alternative synthesis:

1.66 g (9.27 mmol) of 6-nitro-1,2-dihydrd43ndazol-3-one were initially charged in 20 ml of
DMF, and 1.75 ml (18.5 mmol, 2.0 eq.) of dimethylphate were added. The reaction mixture was
heated at 60°C for 8 h and then diluted with dichtieethane and shaken with saturated aqueous
sodium carbonate solution. The aqueous phase walseddhree times each with dichloromethane
and with ethyl acetate and the organic fractionsewdiscarded. Using 4N aqueous hydrochloric
acid, the aqueous phase was then carefully adjostpd 4.5 and extracted three times with ethyl
acetate. These combined organic phases were dviexdnaagnesium sulphate and concentrated
under reduced pressure. The crude product wasiquutify flash chromatography (silica gel 50,
mobile phase: gradient cyclohexane/ethyl aceteatetd ethyl acetate/methanol 15:1), giving the
titte compound. Yield: 770 mg (43% of theory)

LC/MS [Method 1]: R= 0.50 min; MS (ESIpos): m/z = 194 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 11.2 (br. s., 1H), 8.15 (d, 1H), 7.88 {#H), 7.82 (dd,
1H), 3.48 (s, 3H).

Example 1.6F

tert-Butyl 2-methyl-6-nitro-3-oxo-2,3-dihydroH-indazole-1-carboxylate

o)
. N—CH,
O\ + N/
I
Y

@)
CH,
H,C

CH,

At RT, a solution of 0.8 g (3.7 mmol, 1.2 eq.) oftert.-butyl dicarbonate in 6 ml of
dichloromethane was added to a solution of 595 8@ hmol) of 2-methyl-6-nitro-1,2-dihydro-
3H-indazol-3-one in 25 ml of propan-2-ol, and the tmig was stirred at RT for 12 h. To improve

the solubility of the reaction mixture, 6 ml of DMkere added. A further 4 eq. of wirt-butyl
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dicarbonate were added, and the reaction mixtuesitaed at RT for 24 h and then diluted with
dichloromethane and water. After phase separati@norganic phase was dried (sodium sulphate),
filtered and concentrated under reduced pressuhe. drude product was purified by flash
chromatography (silica gel 60, mobile phase: cyekaime/ethyl acetate mixtures). Yield: 720 mg
(80% of theory)

LC/MS [Method 1]: R= 1.04 min; MS (ESIpos): m/z = 194 (M+H-Boc)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 8.62 (d, 1H), 8.17 (dd, 1H), 8.05 (d, 1H)58 (s. 3H),
1.63 (s, 9H).

Example 1.6G

tert-Butyl 6-amino-2-methyl-3-oxo-2,3-dihydra-tindazole-1-carboxylate

H,N N

@)
CH,
H,C

CH,

A solution of 715 mg (2.4 mmol) dért-butyl 2-methyl-6-nitro-3-oxo-2,3-dihydroH:-indazole-1-
carboxylate in 30 ml of ethanol was hydrogenatethépresence of 52 mg of palladium (10% on
activated carbon) at RT and standard pressure.ré@hetion mixture was then filtered through
Celite and the filtrate was concentrated underaedpressure and dried. Yield: 668 mg (100% of

theory)
LC/MS [Method 1]: R=0.79 min; MS (ESIpos): m/z = 264 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.36 (d, 1H), 6.94 (d, 1H), 6.53 (dd, 1E)21 (s, 2H),
1.58 (s, 9H).

Example 1.6H

6-Nitro-1,2-dihydro-81-indazol-3-one
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, NH

In two portions of equal size, a total of 2.00 §.0Lmmol) of methyl 2-fluoro-4-nitrobenzoate and

2.51 g (50.2 mmol) of hydrazine monohydrate in 36omethanol were heated in a microwave

reactor at 120°C for 2 h. The combined reactiomutgmis were diluted with ethyl acetate and

washed with water. The aqueous phase was extrduoesesl times with ethyl acetate. The combined
organic phases were dried over magnesium sulphatecancentrated under reduced pressure.
Yield: 1.66 g (purity 95%, 88% of theory)

LC/MS [Method 11]: R= 0.73 min; MS (ESlpos): m/z = 180 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.4 (s, 1H), 11.0 (br. s, 1H), 8.21 (¢{)17.86 (d,
1H), 7.78 (dd, 1H).

Example 1.7A

1,3-Thiazolidine-2,4-dione potassium salt

{
P
@)
At 50°C, a solution of 1.05 g (18.8 mmol, 1.1 exf.potassium hydroxide in 3 ml of ethanol was
added to a solution of 2.0 g (17.1 mmol) of 1,&#olidine-2,4-dione in 7 ml of ethanol, and the

mixture was stirred at RT for 2 h. The precipititened was filtered off, washed with ethanol and
dried under reduced pressure. Yield: 2.3 g (87%edry)

Example 1.7B

3-[2-(4-Nitrophenyl)-2-oxoethyl]-1,3-thiazolidine4-dione
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O,N

A little at a time, 1.3 g (8.4 mmol) of 1,3-thiamhhe-2,4-dione potassium salt were added to a
solution of 2.0 g (8.2 mmol) of 2-bromo-1-(4-nittemyl)ethanone in 80 ml of acetone, and the

mixture was stirred at 60°C for 1 h. The reactiarture was concentrated under reduced pressure
and the residue was dissolved in water/dichloroareth After phase separation, the organic phase
was dried (sodium sulphate), filtered, concentrateder reduced pressure and dried. Yield: 2.3 g

(98% of theory)

LC/MS [Method 3]: R= 1.81 min; MS (ESIpos): m/z = 281 (M+H)
Example 1.7C
5-(4-Nitrophenyl)-1,3-oxazol-2(3)-one

O,N

2.8 ml (20.1 mmol, 2.5 eq.) of triethylamine wedzled to a solution of 2.3 g (8.0 mmol) of 3-[2-
(4-nitrophenyl)-2-oxoethyl]-1,3-thiazolidine-2,4etie in 80 ml of ethanol, and the mixture was
stirred under reflux for 14 h. The reaction mixtwas concentrated under reduced pressure and the
residue was dissolved in water/ethyl acetate. Aftease separation, the organic phase was dried
(sodium sulphate), filtered, concentrated undeuced pressure and dried. The residue was stirred
in dichloromethane and the precipitate was filtevi#dand dried under reduced pressure. Yield: 1.1
g (67% of theory)

LC/MS [Method 1]: R=0.71 min; MS (ESIneg): m/z = 205 (M-H)

Example 1.7D

5-(4-Aminophenyl)-1,3-oxazol-2(3)-one



10

15

20

-80 -

H,N

A solution of 1.1 g (5.4 mmol) of 5-(4-nitrophemll)3-oxazol-2(81)-one in 40 ml of ethanol was
hydrogenated in the presence of 111 mg of palladjlfi®e on activated carbon) at RT and
standard pressure for 5 d. The reaction mixturethas filtered through Celite and the residue was
washed with ethanol. The combined filtrates weracentrated under reduced pressure. The
residue was used for the next step without furntheification. Yield: 626 mg (purity 88%, 58% of
theory)

LC/MS [Method 5]: R= 1.23 min; MS (ESIpos): m/z = 177 (M+H)

Example 1.8A

6-Nitro-2-(trichloromethyl)-H-benzimidazole

H
02N N Cl
N Cl

At 0°C, 6.3 g (35.9 mmol, 1.1 eq.) of methyl 2, &j2hloroethaneimidoate were added dropwise to
a solution of 5.0 g (32.7 mmol) of 4-nitrobenzen2-diamine in 150 ml of glacial acetic acid. The
reaction mixture was stirred at RT for 3 h and thdded to 400 ml of water, and 300 ml of ethyl
acetate were added. After phase separation, theoaguphase was extracted twice with ethyl
acetate. The combined organic phases were washeel with in each case 130 ml of saturated
agueous sodium bicarbonate solution and once witivaed aqueous sodium chloride solution,
dried (sodium sulphate), filtered and concentratader reduced pressure and dried. The crude
product was triturated with pentane and left tondtavernight. The solid was then filtered off,

washed with pentane and dried under reduced peessield: 10.1 g (purity 77%, 85% of theory)
LC/MS [Method 1]: R=0.91 min; MS (ESIpos): m/z = 280 (M+H)

Example 1.8B

Ethyl 6-nitro-1H-benzimidazole-2-carboxylate
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H
O,N N O
/> z
N O—\
CH

3

15.4 g (90.7 mmol, 3.3 eq.) of silver(l) nitrater&’@dded to a solution of 10.0 g (purity 77%, 27.5
mmol) of 6-nitro-2-(trichloromethyl)-1H-benzimidaleoin 100 ml of ethanol, and the mixture was
stirred under reflux for 15 h, cooled to RT and @amtrated under reduced pressure. The residue
was taken up in a mixture of 250 ml of hydrochlad (1N) and 220 ml of ethyl acetate, stirred
for 1 h and filtered through silica gel. After pkeaseparation, the organic phase was dried (sodium
sulphate), filtered, concentrated under reducedspire and dried. The residue was triturated with
30 ml of diisopropyl ether, filtered off, washedthvidiisopropyl ether and petroleum ether and
dried under reduced pressure. Yield: 1.9 g (29%hedry)

LC/MS [Method 1]: R= 0.70 min; MS (ESlpos): m/z = 236 (M+H)

Example 1.8C

Ethyl 6-amino-H-benzimidazole-2-carboxylate

H
H2N N O
/> Z
N O—\
CH

3

A solution of 1.9 g (8.1 mmol) of ethyl 6-nitrddtbenzimidazole-2-carboxylate in 30 ml of
ethanol was hydrogenated in the presence of 196frpglladium (10% on activated carbon) at RT
and standard pressure for 3 h. The reaction mixua® then filtered through kieselguhr and the
residue was washed with ethanol. The combinedatids were concentrated under reduced
pressure. The residue was dried under reducedupeeasd then purified by flash chromatography
(silica gel 50, mobile phase: dichloromethane/math8-5%). Yield: 640 mg (39% of theory)

LC/MS [Method 5]: R= 1.34 min; MS (ESIpos): m/z = 206 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.71 (s, 1H), 7.38 (d, 1H), 6.63 (dd, 1BlB8 (s, 1H),
5.29 (s, 2H), 4.34 (g, 2H), 1.34 (t, 3H).
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Example 1.9A

5-Amino-3-chloro-H-indazole

H,N

V7

Iz
~

1.00 g (5.06 mmol) of 3-chloro-5-nitrdtindazole was suspended in 50 ml of ethanol, and §.
(25.3 mmol) of tin(ll) chloride dihydrate were addeThe mixture was left to stir at reflux
overnight, saturated aqueous sodium bicarbonatdi@olwas then added and the mixture was
extracted three times with ethyl acetate. The caetbiorganic phases were dried over magnesium
sulphate and the solvent was removed under requesdure. The mixture was triturated wht-
butyl methyl ether and the solid was filtered offhwsuction. Yield: 544 mg (purity 90%, 58% of
theory)

LC/MS [Method 5]: R= 1.50 min; MS (ESIpos): m/z = 168 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (s, 1H), 7.28 (d, 1H), 6.89 (dd, 1866 (m, 1H),
5.46 (br. s, 2H).

Example 1.10A

tert-Butyl 2-fluoro-4-nitrobenzoate

O,N F
\©i’(o CH,
Rew,

O CH,

At 0°C, 0.258 ml (2.7 mmol, 1.0 eq.) t@rt-butanol was added to a solution of 500 mg (2.7 thmo
of 2-fluoro-4-nitrobenzoic acid and 1.03 g (5.4 nin®0 eq.) of para-toluenesulphonyl chloride in
5.4 ml of pyridine, the mixture was stirred for ®in and a further 0.258 ml (2.7 mmol, 1.0 eq.) of
tert-butanol was added. The reaction mixture was siifoe another 18 h and concentrated under
reduced pressure. Saturated aqueous sodium bieaebsolution and ethyl acetate were added to
the residue. After phase separation, the aqueoaseptvas extracted with ethyl acetate. The
combined organic phases were washed with satuededous sodium chloride solution, dried

(sodium sulphate), filtered and concentrated umeduced pressure. The crude product was then
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purified by normal phase chromatography (mobilesghacyclohexane/ethyl acetate 14%-20%
mixtures). Yield: 524 mg (75% of theory).

LC/MS [Method 1]: R=1.16 min; MS (ESIneg): m/z = 226 (M-GH

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 8.21 (dd, 1H), 8.16-8.12 (m, 1H), 8.06 ,(d¢H), 1.56
(s, 9H).

Example 1.10B

tert-Butyl 4-amino-2-fluorobenzoate

H,N F
O._ _CH,
w<cH3

O  CH,

A solution of 1.109 g (20.73 mmol, 10 eq.) of ammiom chloride in 6.25 ml of ethanol and 3.125
ml of water was heated to 95°C, and 500 mg (2.07of tert-butyl 2-fluoro-4-nitrobenzoate
were added. 347 mg (6.22 mmol, 3 eq.) of iron pawekre added in small portions over 1 h. The
reaction mixture was then stirred at 95°C for 3@,naind the hot mixture was then filtered through
kieselguhr. The filter cake was washed with ethamal the filtrate was freed from ethanol under
reduced pressure. The aqueous phase was extrantedtiimes with in each case 20 ml of diethyl
ether. The combined organic phases were washedbsaiditihated aqueous sodium chloride solution,
dried (sodium sulphate), filtered and concentrateder reduced pressure. The crude product was
purified by normal phase chromatography (mobilesghacyclohexane/ethyl acetate 30%-50%
mixtures). Yield: 280 mg (51% of theory).

LC/MS [Method 8]: R=1.18 min; MS (ESIneg): m/z = 210 (M-H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 7.49 (t, 1H), 6.36 (dd, 1H), 6.25 (dd, 18)15 (s, 2H),
1.48 (s, 9H).

Example 1.11A

tert-Butyl 4-amino-3-fluorobenzoate
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F
H2N
O CH,
Ren,
O CH,

400 mg (1.66 mmol) ofert-butyl 3-fluoro-4-nitrobenzoate were reacted actwydo General
Method 9A. The crude product was purified by normphbhse chromatography (mobile phase:
cyclohexane/ethyl acetate 15%-20% mixtures). Yi2tb mg (82% of theory)

LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 212 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.48-7.38 (m, 2H), 6.75 (t, 1H), 5.95 (br.2H), 1.50
(s, 9H).

Example 1.12A

tert-Butyl 2,5-difluoro-4-nitrobenzoate

O,N F
Oo.__CH
ch["/ \|< 3
CH,
O CH,

700 mg (3.45 mmol) of 2,5-difluoro-4-nitrobenzoatere reacted according to General Method
10A. The crude product was used for the next stitpowt further purification. Yield: 1000 mg
(purity 73%, 82% of theory)

HPLC [Method 3]: R= 2.45 min,
'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 8.24 (dd, 1H), 7.99 (dd, 1H), 1.56 (s, 9H)

Example 1.12B

tert-Butyl 4-amino-2,5-difluorobenzoate

H,N F
F:CEH/O\KCH?’
CH,

O  CH,
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A solution of 1000 mg (2.82 mmol) dfert-butyl 2,5-difluoro-4-nitrobenzoate in 8 ml of
tetrahydrofuran and 8 ml of ethyl acetate was hgenated in the presence of 65.6 mg of
palladium (10% on activated carbon) at RT and stechg@ressure. The reaction mixture was then
filtered through Celite and the filtrate was cortcated under reduced pressure and dried. The
crude product was purified by normal phase chrografzhy (mobile phase: cyclohexane/ethyl
acetate 15%-20% mixtures). Yield: 155 mg (purit§B820% of theory)

LC/MS [Method 8]: R= 1.27 min; MS (ESIpos): m/z = 230 (M+Hl)
'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 7.35 (dd, 1H), 6.47 (dd, 1H), 6.27 (s, 2H}9 (s, 9H).
Example 1.13A
Methyl 4-[(tert-butoxycarbonyl)amino]-2,6-difluorobenzoate
H
H,C 0] N
H3C>|/ \ﬂ/
CH, O
CH
F O

Under argon, a microwave vessel was charged witm§40.22 mmol) of methyl 4-bromo-2,6-
difluorobenzoate, 118 mg (1.01 mmol, 4.7 eqdeofbutyl carbamate, 4.6 mg (0.02 mmol, 0.1 eq.)
of palladium(ll) acetate, 15 mg (0.026 mmol, 0.13) ef Xantphos, 137 mg (0.42 mmol, 2 eq.) of
caesium carbonate and 2 ml of 1,4-dioxane. A strefiargon was passed through the suspension
for 2 min. The reaction mixture was heated in therowave at 140°C for 20 min. After filtration
through kieselguhr, the filtrate was concentrataden reduced pressure. The crude product was
purified by normal phase chromatography (mobile sghadichloromethane/methanol 10-50%
mixtures). Yield: 37 mg (60% of theory)

LC/MS [Method 8]: R= 1.35 min; MS (ESIneg): m/z = 286 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.10 (s, 1H), 7.28-7.22 (m, 2H), 3.8338)), 1.49 (s,
9H).

Example 1.13B

Methyl 4-amino-2,6-difluorobenzoate
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At RT, 0.5 ml of TFA was added to a solution of 8@ (0.125 mmol) of methyl 44¢rt-
butoxycarbonyl)amino]-2,6-difluorobenzoate in 1 ofl dichloromethane, and the mixture was
stirred at RT for 30 min. The reaction mixture wiaen concentrated under reduced pressure and
the residue was co-evaporated repeatedly with alichlethane and toluene and dried under
reduced pressure. The crude product was useddarekt step without purification. Yield: 24 mg

(quant.)
LC/MS [Method 3]: R= 1.56 min; MS (ESIpos): m/z = 188 (M+H)
'H-NMR (400 MHz, DMSO-g): 3 [ppm] = 6.44 (s, 2H), 6.24-6.15 (m, 2H), 3.73()3

Example 1.14A

tert-Butyl [4-(N'-hydroxycarbamimidoyl)phenyl]carbamate

H
H,C__O~__N
vl T

CH, O

N
HO™

At RT, 1.40 g (20.16 mmol, 2.2 eq.) of hydroxylamyon chloride and 2.81 ml (20.16 mmol, 2.2
eq.) of triethylamine were added to a solution oD 33 (9.16 mmol) oftert-butyl-(4-
cyanophenyl)carbamate in 45 ml of ethanol. Thetr@acenixture was heated under reflux for 4 h
and concentrated under reduced pressure. The eeswal stirred with 100 ml of water at RT for 1
h. The reaction mixture was filtered and the fikake was washed with water. The residue was
dissolved in ethyl acetate. The aqueous phaser¢hnained was separated off and the organic
phase was dried (sodium sulphate), filtered anccemnated under reduced pressure. The crude

product was used for the next step without puatfan. Yield: 2.10 g (purity 95%, 87% of theory)
LC/MS [Method 8]: Rt = 0.68 min; MS (ESIpos): m/252 (M+HY),

'H-NMR (400 MHz, DMSO-g): & [ppm] = 9.45 (s, 1H), 9.42 (br. s, 1H), 7.57-7(82 2H), 7.46-
7.40 (m, 2H), 5.69 (s, 2H), 1.48 (s, 9H).
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Example 1.14B

tert-Butyl [4-(5-ox0-4,5-dihydro-1,2,4-thiadiazol-3-phenyl]carbamate

H
H,C._ _O_ _N
HC>|/ \n/
° CH, O N
| >;O
N—g

At RT, 560 mg (2.98 mmol, 1.5 eq.) of 1,1'-thioaamplimidazole were added to a solution of 500
mg (1.99 mmol) oftert-butyl [4-(N'-hydroxycarbamimidoyl)phenyllcarbamate in 16 ml of
tetrahydrofuran, and the mixture was stirred atf®T30 min. Water was then added to the reaction
mixture. After phase separation, the aqueous plhaseextracted with ethyl acetate. The combined
organic phases were washed with saturated aquesmlisns chloride solution, dried (sodium
sulphate), filtered and concentrated under redycessure. The residue was dissolved in 8 ml of
tetrahydrofuran, and 0.76 ml (5.97 mmol, 3.0 ed.paron trifluoride/diethyl ether complex was
added. The reaction mixture was stirred at RT fdr. After addition of water/ethyl acetate and
phase separation, the aqueous phase was extrhotedtimes with ethyl acetate. The combined
organic phases were washed with saturated aquesmisns chloride solution, dried (sodium
sulphate), filtered and concentrated under redycedsure. The crude product was used for the
next step without purification. Yield: 130 mg (pyr70%, 15% of theory)

LC/MS [Method 8]: Rt = 1.18 min; MS (ESIpos): m/284 (M+HY)',

'H-NMR (400 MHz, DMSO-g): § [ppm] = 13.24 (br. s, 1H), 9.70 (s, 1H), 7.87-7(80 2H), 7.61-
7.54 (m, 2H), 1.49 (s, 9H).

Example 1.14C
3-(4-Aminophenyl)-1,2,4-thiadiazol-5()-one
H,N

H
N
\>—;O

N—g

At 0°C, 0.8 ml of TFA was added to a solution 091lg (purity 70%, 0.44 mmol) ¢ért-butyl [4-
(5-ox0-4,5-dihydro-1,2,4-thiadiazol-3-yl)phenyl]camate in 4 ml of dichloromethane, and the

mixture was stirred at RT for 40 min. Subsequeritlg, reaction mixture was concentrated under
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reduced pressure and the crude product was pubfigaeparative HPLC (water/acetonitrile/0.1%
formic acid gradient). Yield: 54 mg (purity 90%,% of theory)

LC/MS [Method 8]: Rt = 0.68 min; MS (ESIpos): m/184 (M+HY)',

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.93 (br. s, 1H), 7.65-7.60 (m, 2H), 6688 (m,
2H), 5.58 (br. s, 2H).

Example 1.15A

tert-Butyl [4-(5-thioxo-4,5-dihydro-1,2,4-oxadiazol-3yghenyl]carbamate

H,C @] H
T

et CH, O N

| =s

N—o

At RT, 821 mg (4.37 mmol, 2.2 eq.) of 1,1'-thiocamplimidazole and 1.19 ml (7.96 mmol, 4.0

eq.) of 1,8-diazabicyclo[5.4.0Jundec-7-ene wereealdi a solution of 500 mg (1.99 mmol)teft-

butyl [4-(N'-hydroxycarbamimidoyl)phenyl]carbamate in 20 mhbeogtonitrile, and the mixture was

stirred at RT for 24 h. The reaction mixture wasntltoncentrated under reduced pressure and the

residue was dissolved in ethyl acetate. The orgamise was washed with water and a potassium

citrate/citric acid solution (pH 5). The organicaske was then washed with a saturated aqueous

sodium chloride solution, dried (sodium sulphatffered and concentrated under reduced

pressure. The crude product was purified by norptase chromatography (mobile phase:
dichloromethane/methanol 0-10% mixtures). Yieldd b2y (20% of theory)

LC/MS [Method 8]: Rt = 1.17 min; MS (ESIneg): m/292 (M-H),

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 9.80 (s, 1H), 7.81-7.76 (m, 2H), 7.67-7 @2, 2H),
1.49 (s, 9H).

Example 1.15B

3-(4-Aminophenyl)-1,2,4-oxadiazole-3¢4-thione

H,N
H

N
| =s

N—Qo
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At 0°C, 0.8 ml of TFA was added to a solution oBIthg (0.40 mmol) ofert-butyl [4-(5-thioxo-
4,5-dihydro-1,2,4-oxadiazol-3-yl)phenyl]carbamateliml of dichlormethane, and the mixture was
stirred at RT for 40 min. Subsequently, the reactimixture was concentrated under reduced
pressure. Ethyl acetate and a saturated aqueousysditarbonate solution were added to the
residue. After phase separation, the aqueous phasextracted with ethyl acetate. The aqueous
phase was concentrated and the crude product wadiegu by preparative HPLC

(water/acetonitrile/0.1% formic acid gradient). Mie30 mg (38% of theory)
LC/MS [Method 8]: Rt = 0.71 min; MS (ESIpos): m/194 (M+HY)'.
Example 1.16A

4-(1,3-Oxazol-2-yl)aniline

H,N

250 mg (1.31 mmol) of 2-(4-nitrophenyl)-1,3-oxazelere reacted according to General Method
9A. The crude product was used for the next stehout purification. Yield: 220 mg (99% of
theory)

LC/MS [Method 1]: Rt = 0.55 min; MS (ESIpos): m/z2181 (M+HY)’,

'H-NMR (400 MHz, DMSO-g): & [ppm] = 8.00 (d, 1H), 7.66-7.60 (m, 2H), 7.20 (&), 6.66-
6.59 (m, 2H), 5.67 (br. s, 2H).

Example 1.17A
Methyl 3-[5-(4-aminophenyl)H#-1,2,4-triazol-3-yl]-2,2,3,3-tetrafluoropropanoate

H,N

A mixture of 9.7 g (48.5 mmol) of 4-nitrobenzendximidohydrazide in 150 ml of
dichloromethane was stirred with 15.0 g (87.2 mnodlB,3,4,4-tetrafluorodihydrofuran-2,5-dione
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at RT for 2 min, 150 ml of acetonitrile were addedhe suspension and the resulting solution was
stirred at RT for 16 h. The reaction mixture wasaled on silica gel and separated by flash
chromatography (dichloromethane/methanol mixturd¥)e product-containing fractions were
combined and concentrated under reduced pressoeereBidue was stirred with a little methanol,

filtered and dried under reduced pressure.

The residue was dissolved in methanol, 1 ml of laulig acid was added and the mixture was
stirred at 70°C for 4 h. Methanol was removed fritv@ reaction mixture under reduced pressure.
The residue was taken up in ethyl acetate andagttavith saturated sodium bicarbonate solution.
The organic phase was washed with a saturatedraatiloride solution, dried (sodium sulphate),

filtered and concentrated under reduced pressure.

The residue was dissolved in 150 ml of ethanol2 43(191.8 mmol) of tin(Il) chloride dihydrate
were added and the mixture was stirred at 70°C flor The reaction mixture was poured into ice-
water, adjusted to pH 8 with solid sodium bicarlierand filtered through kieselguhr to remove
the precipitated salts. The filtrate was extractétth ethyl acetate. The combined organic phases
were washed with saturated sodium chloride solutidied (sodium sulphate), filtered and
concentrated under reduced pressure. The residsieak@n up in 600 ml of methanol, 200 mg of
sodium methoxide were added, and the mixture waediat RT for 2 d. The reaction mixture was

concentrated under reduced pressure and driedl: @&l g (purity 91%, 99% of theory)
LC-MS (Method 1): R= 0.77 min; MS (ESlpos): m/z = 319 [M+H]

Example 2.1A

tert-Butyl 2-(4-bromo-2-oxopyridin-1(32)-yl)propanoate (racemate)

CH,
O CH
=z N)\H/ \|< 3
o cH
X
Br @) 3
6.0 g (34.5 mmol) of 4-bromopyridin-2}-one and 7.9 g (37.9 mmol) dert-butyl 2-
bromopropanoate (racemate) were reacted accordi@gheral Method 4B. After removal of the
DMF, the desired product was precipitated with wad@d then purified further by flash

chromatography (silica gel 60, mobile phase: cyekaime/ethyl acetate mixtures). Yield: 7.4 g
(69% of theory)

LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 302 (M+H)
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'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.66 (d, 1H), 6.75 (d, 1H), 6.51 (dd, 18)04 (g, 1H),
1.51 (d, 3H), 1.37 (s, 9H).

Example 2.2A

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridiriZH)-yl]propanoate (racemate)

CH3
(@) CH
/ N \|< 3
CH,
Cl N O CH,
@]
\\N

2.4 g (purity 74%, 5.9 mmol) oftert-butyl 2-(4-bromo-2-oxopyridin-1¢2)-yl)propanoate
(racemate) and 1.2 g (6.8 mmol) of 5-chloro-2-cydmemylboronic acid in the presence of
tetrakis(triphenylphosphine)palladium(0) were redcticcording to General Method 2A. Yield:
1.86 g (purity 87%, 77% of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 359 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 8.03 (d, 1H), 7.84 (d, 1H), 7.81 (d, 1R)75 (dd, 1H),
6.64 (d, 1H), 6.50 (dd, 1H), 5.14 (q, 1H), 1.583H), 1.40 (s, 9H).

Example 2.2B

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]propanoic acid (racemate)

CH,
OH
ZZN
Cl \ 0
0
\\N

2.2 g (purity 82%, 5.0 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridir{2H)-
yl]propanoate (racemate) were hydrolysed with TIEAoading to General Method 6A. Yield: 1.5 g
(94% of theory)

LC/MS [Method 1]: R= 0.80 min; MS (ESIpos): m/z = 303 (M+H)
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'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.04 (br. s, 1H), 8.04 (d, 1H), 7.88 &), 7.82 (d,
1H), 7.76 (dd, 1H), 6.65 (d, 1H), 6.51 (dd,1H),3(®, 1H), 1.60 (d, 3H).

Example 2.2C

tert-Butyl  4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopyiitt1(2H)-yl]propanoyllamino)benzoate

(racemate)
CH
Z\
Cl N O @)
O
S O CH,
SN \|<CH3
CH,

76 mg (purity 83%, 0.21 mmol) of 2-[4-(5-chloro-2anophenyl)-2-oxopyridin-1¢2)-
yl]propanoic acid (racemate) and 1.1 eqtesf-butyl 4-aminobenzoate were reacted according to
General Method 5A. Yield: 43 mg (43% of theory)

LC/MS [Method 1]: R= 1.20 min; MS (ESIpos): m/z = 478 (M+H)

Example 2.3A

tert-Butyl 5-[4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]propanoylamino)phenyl]-
3-ox0-2,3-dihydro-H-pyrazole-1-carboxylate (racemate)

CH, H,C_ CHs
CH,
N
cl X o)
o)
\\N

120 mg (purity 93%, 0.37 mmol) of 2-[4-(5-chlorceganophenyl)-2-oxopyridin-1¢2)-
yl]propanoic acid (racemate) and 1.1 eq.tert-butyl 5-(4-aminophenyl)-3-0x0-2,3-dihydrd41
pyrazole-1-carboxylate were reacted according toeG@ Method 5A. Yield: 110 mg (53% of
theory)

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 560 (M+H)
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'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.95 (s, 1H), 10.61 (s, 1H), 8.05 (d, 1HP6 (d, 1H),
7.83 (d, 1H), 7.77 (dd, 1H), 7.70 (m, 4H), 6.67 1#), 6.56 (dd, 1H), 6.49 (d, 1H), 5.59 (q, 1H),
1.70 (d, 3H), 1.50 (s, 9H).

Example 2.4A

Methyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopyrid1(2H)-yl]propanoyl}amino)-2-

fluorobenzoate (racemate)

CH
ZZN
cl ™ 0 0
0 “CH,
F O

X

120 mg (0.39 mmol) of 2-[4-(5-chloro-2-cyanopherApxopyridin-1(2)-yl]propanoic acid
(racemate) and 1.1 eq. of methyl 4-amino-2-fluondoate were reacted according to General
Method 5A. Yield: 64 mg (36% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 454 (M+H)

Example 2.5A

Methyl 2-chloro-4-({2-[4-(5-chloro-2-cyanophenylx&opyridin-1(H)-

yl]propanoyl}amino)benzoate (racemate)

CH
ZaN
cl A o) o)
0 “CH,
cl O

X
120 mg (0.39 mmol) of 2-[4-(5-chloro-2-cyanopherApxopyridin-1(2H)-yl]propanoic acid
(racemate) and 1.1 eq. of methyl 4-amino-2-chlonabate were reacted according to General

Method 5A. Following aqueous work-up, the desireadpct was precipitated using a mixture of a
little water, acetonitrile and DMF. Yield: 69 mg8@ of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 470 (M+H)
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Example 2.6A

Methyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopyrid1(2H)-yl]propanoyl}amino)-2-

methylbenzoate (racemate)

CH
ZaN
cl A o) o)
0 ~CH,
CH, O
\\N

5 120 mg (0.39 mmol) of 2-[4-(5-chloro-2-cyanophergddxopyridin-1(2)-yl]propanoic acid
(racemate) and 1.1 eq. of methyl 4-amino-2-methzbate were reacted according to General
Method 5A. Following aqueous work-up, the desireadpct was precipitated using a mixture of a
little water, acetonitrile and DMF. Yield: 120 mg9@o of theory)

LC/MS [Method 1]: R= 1.06 min; MS (ESIpos): m/z = 450 (M+H)

10 'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.69 (s, 1H), 8.04 (d, 1H), 7.94 (d, 1R85 (d, 1H),
7.82 (d, 1H), 7.77 (dd, 1H), 7.57 (m, 2H), 6.66 18), 6.56 (dd, 1H), 5.56 (g, 1H), 3.8 (s, 3H),
1.69 (d, 3H).

Example 2.7A

tert-Butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopyiitt1(2H)-yl]propanoyl}amino)-2-methyl-

15 3-ox0-2,3-dihydro-H-indazole-1-carboxylate (racemate)

Hc FHa
CH,
0
CH, 0
N
ZN N
N—CH,
Cl X 0
0
0
AV

89 mg (purity 83%, 0.24 mmol) of 2-[4-(5-chloro-gamophenyl)-2-oxopyridin-1¢2)-
yl]propanoic acid (racemate) and 1.1 eq.t@t-butyl 6-amino-2-methyl-3-oxo-2,3-dihydrd-t

indazole-1-carboxylate were reacted according toeGd Method 5A. The crude product was
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purified by preparative HPLC (Reprosil C18, watexthanol gradient). Yield: 75 mg (56% of
theory)

LC/MS [Method 1]: R= 1.04 min; MS (ESIpos): m/z = 548 (M+H)
Example 2.8A

5 [(2-Bromo-4-chlorophenyl)ethynyl](trimethyl)silane

Cl Br
R S_,cH3
|
| “CH,
CH

Under argon, 2.89 ml (20.7 mmol, 5.0 eq.) of ty&mine, 2.99 g (4.1 mmol) of 2-bromo-4-
chloro-1-iodobenzene and 489 mg (4.97 mmol, 1.2 efyethynyl(trimethyl)silane were added
successively to a solution of 73 mg (0.10 mmol28.8q.) of bis(triphenylphosphine)palladium(ll)
10 chloride and 20 mg (0.10 mmol, 0.025 eq.) coppeéngide in 27 ml of THF, and the mixture was
stirred at RT overnight. The reaction mixture whent diluted with ethyl acetate and filtered
through Celite, and the filtrate was concentrataden reduced pressure. After additon of ethyl
acetate/water and phase separation, the organse pkas concentrated under reduced pressure.
The crude product was purified by flash chromatpya (silica gel 60, mobile phase:
15 cyclohexane/ethyl acetate mixtures). Yield: 3.3fjgant.)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.70 (d, 1H), 7.40 (d, 1H), 7.29 (dd, 1B)07 (s, 9H).

Example 2.8B

4-{5-Chloro-2-[(trimethylsilyl)ethynyl]phenyl}-2-mthoxypyridine

cl X _CH,

20 A solution of 333 mg (1.16 mmol) of [(2-bromo-4tatophenyl)ethynyl](trimethyl)silane, 195 mg
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(2.28 mmol, 1.1 eq.) of (2-methoxypyridin-4-yl)baro acid, 401 mg (2.9 mmol, 2.5 eq.) of
potassium  carbonate and 14 mg (0.02 mmol, 0.015 ) epf [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll) chdieyrmonodichloromethane adduct in 18 ml of
dioxane was irradiated in a microwave at 130°Clf®min. The reaction mixture was then filtered
through Celite and the residue was washed withasiexThe combined filtrates were concentrated
under reduced pressure. After additon of waterletiogtate and phase separation, the organic

phase was concentrated under reduced pressurd: ¥% mg (purity 41%, 62% of theory)
LC/MS [Method 1]: R= 1.50 min; MS (ESIpos): m/z = 316 (M+H)
Example 2.8C

4-{5-Chloro-2-[(trimethylsilyl)ethynyl]phenyl}pyriith-2(1H)-one

Z" “NH
cl X
0
A <CHs
|
| “CH,
CH

550 mg (purity 41%, 0.71 mmol) of 4-{5-chloro-2fjthethylsilyl)ethynyl]phenyl}-2-
methoxypyridine and 20 eq. of pyridinium hydrocider were reacted according to General
Method 3A. The reaction mixture was concentratedeumeduced pressure and water was added to
the residue. After addition of ethyl acetate andgghseparation, the organic phase was washed
once with water, dried (sodium sulphate), filteaatl concentrated under reduced pressure. The
crude product was purified by flash chromatografdilca gel 60, cyclohexane/ethyl acetate and

dichloromethane/methanol mixtures). Yield: 141 qogrity 91%, 59% of theory)
LC/MS [Method 1]: R=1.11 min; MS (ESIpos): m/z = 302 (M+H)
Example 2.8D

tert-Butyl 2-[4-{5-chloro-2-[(trimethylsilyl)ethynyl]plenyl}-2-oxopyridin-1(2H)-yl]propanoate

(racemate)
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CH,
O._ _CH
= N \|< 3
CH,
cl X O CH,
0
X <-CHs
I
| “CH,
CH

125 mg (purity 91%, 0.38 mmol) of 4-{5-chloro-2+jthethylsilyl)ethynyl]phenyl}pyridin-2(H)-
one and 1.2 eq. dert-butyl 2-bromopropanoate (racemate) were reacteB0AC according to
General Method 4B. Yield: 56 mg (purity 89%, 31%lwofory)

LC/MS [Method 1]: R= 1.42 min; MS (ESIpos): m/z = 430 (M+H)
Example 2.8E

2-[4-(5-Chloro-2-ethynylphenyl)-2-oxopyridin-1B-yl]propanoic acid (racemate)

CH,
OH
ZZN
cl X o)
o)
N
~NCcH

55 mg (purity 89%, 0.11 mmol) dért-butyl 2-[4-{5-chloro-2-[(trimethylsilyl)ethynyl]pkenyl}-2-
oxopyridin-1(H)-yl]propanoate (racemate) were hydrolysed with TBRécording to General
Method 6A. Yield: 50 mg (purity 82%, quant.)

LC/MS [Method 1]: R= 0.90 min; MS (ESIpos): m/z = 301 (M+H)
Example 2.8F

Methyl 4-({2-[4-(5-chloro-2-ethynylphenyl)-2-oxopigin-1(2H)-yl]propanoyllamino)benzoate

(racemate)



10

15

-08 -

CH
Y
Cl ™ o) o)
o) “CH,
- o)
“ScH

50 mg (purity 82%, 0.32 mmol) of 2-[4-(5-chloro-ygnylphenyl)-2-oxopyridin-1(&)-
yl]propanoic acid (racemate) and 1.2 eq. of methg@minobenzoate were reacted according to
General Method 5A. Yield: 15 mg (25% of theory)

LC/MS [Method 1]: R=1.11 min; MS (ESIpos): m/z = 435 (M+H)

Example 2.9A

tert-Butyl 2-[4-(2,5-dichlorophenyl)-2-oxopyridin-1k8-yl]propanoate (racemate)

CH,
@) CH
= N \|< 3
CH,
Cl N\ O CH
@]
Cl

2.5 g (8.0 mmol) ofert-butyl 2-(4-bromo-2-oxopyridin-12)-yl)propanoate (racemate) and 1.76 g
(9.2 mmol) of 2,5-dichlorophenylboronic acid in the presence of
tetrakis(triphenylphosphine)palladium(0) were redciccording to General Method 2A. Yield: 2.3
g (77% of theory)

LC/MS [Method 1]: R= 1.20 min; MS (ESIpos): m/z = 368 (M+H)

Example 2.9B

2-[4-(2,5-Dichlorophenyl)-2-oxopyridin-1£2)-yl]propanoic acid (racemate)

CH,
OH
= N)\H/
Cl A O
@]
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A solution of 2.3 g (6.2 mmol) otert-butyl 2-[4-(2,5-dichlorophenyl)-2-oxopyridin-1§H-
yllpropanoate (racemate) in a 4-molar hydrochlacw/dioxane solution was stirred at RT for 7 h
and then concentrated under reduced pressure. edidue was coevaporated three times with

dichloromethane and dried under reduced pressugtd: 2.0 g (99% of theory)
LC/MS [Method 1]: R= 0.88 min; MS (ESIpos): m/z = 312 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.03 (br. s, 1H), 7.78 (d, 1H), 7.63 (¢i)17.57 (d,
1H), 7.54 (dd, 1H), 6.46 (d, 1H), 6.36 (dd,1 HRB(q, 1H), 1.58 (d, 3H).

Example 2.9C
tert-Butyl 4-({2-[4-(2,5-dichlorophenyl)-2-oxopyridin{2H)-yl]propanoyl}amino)benzoate
(racemate)
CH
ZN
Cl NN O 0]
O
O CH,
Cl \|<
CH,
CH,

117 mg (0.36 mmol) of 2-[4-(2,5-dichlorophenyl)-Repyridin-1(2H)-yl]propanoic acid
(racemate) and 1.2 eq. t#rt-butyl 4-aminobenzoate were reacted according toe@g¢ Method
5A. Yield: 83 mg (47% of theory)

LC/MS [Method 1]: R= 1.32 min; MS (ESIpos): m/z = 487 (M+H)

Example 2.10A

tert-Butyl 2-[4-(2-bromo-5-chlorophenyl)-2-oxopyridin2H)-yl]propanoate (racemate)

CH,
0] CH
= N)ﬁ( \|< 3
CH,
_ O CH,
O

Br

Cl

856 mg (2.75 mmol) ofert-butyl 2-(4-bromo-2-oxopyridin-1)-yl)propanoate (racemate) and
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776 mg (3.3 mmol) of 2-bromo-5-chlorophenylboroniacid in the presence of
tetrakis(triphenylphosphine)palladium(0) were redcaccording to General Method 2A. Yield:
921 mg (80% of theory)

LC/MS [Method 1]: R= 1.21 min; MS (ESIpos): m/z = 412 (M+H)

Example 2.10B

2-[4-(2-Bromo-5-chlorophenyl)-2-oxopyridin-1{B-yl]propanoic acid (racemate)

CH3
OH
Z N
Cl A @]
@]
Br

920 mg (2.2 mmol) ofert-butyl 2-[4-(2-bromo-5-chlorophenyl)-2-oxopyridinZH)-yl]propanoate
(racemate) were hydrolysed with TFA according t;m&al Method 6A. Yield: 1110 mg (purity
93%, quant.)

LC/MS [Method 1]: R=0.91 min; MS (ESIpos): m/z = 356 (M+H)

Example 2.10C

tert-Butyl  4-({2-[4-(2-bromo-5-chlorophenyl)-2-oxopyiiat1(2H)-yl]propanoyllamino)benzoate

(racemate)
CH
ZZN
Cl N O O
O
O CH,
Br \|<
CH,
CH,

153 mg (purity 93%, 0.4 mmol) of 2-[4-(2-bromo-Sa@tophenyl)-2-oxopyridin-1(&)-

yl]propanoic acid (racemate) and 1.2 eqtesf-butyl 4-aminobenzoate were reacted according to

General Method 5A. Yield: 96 mg (44% of theory)

LC/MS [Method 1]: R= 1.32 min; MS (ESIpos): m/z = 531 (M+H)
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Example 2.11A

tert-Butyl 2-{4-[5-chloro-2-(trifluoromethyl)phenyl]-2xopyridin-1(2H)-yl}propanoate (racemate)

CH,
O CH
74 N)\f( \|< 3
CH,
X O CH,
O

Cl

2.0 g (6.4 mmol) ofert-butyl 2-(4-bromo-2-oxopyridin-1(2)-yl)propanoate (racemate) and 1.7 g
(7.7 mmol) of 5-chloro-2-(trifluoromethyl)phenylbmmic acid in the presence of
tetrakis(triphenylphosphine)palladium(0) were redciccording to General Method 2A. Yield: 2.3
g (purity 91%, 82% of theory)

LC/MS [Method 1]: R=1.22 min; MS (ESIpos): m/z = 402 (M+H)

Example 2.11B

2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxopyiin-1(2H)-yl}propanoic acid (racemate)

CH,
OH
N
cl N 0
0
F
F
F

2.3 g (purity 91%, 5.2 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridir{2H)-
yl]propanoate (racemate) were hydrolysed with TIEAcading to General Method 6A. Yield: 2.6 g
(purity 93%, quant.)

LC/MS [Method 1]: R= 0.91 min; MS (ESIpos): m/z = 346 (M+H)

Example 2.11C

tert-Butyl 4-[(2-{4-[5-chloro-2-(trifluoromethyl)pheny2-oxopyridin-1(2H)-

yl}propanoyl)amino]benzoate (racemate)
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~ N
Cl N\ O O
O
F O._ _CH,
F \|<CH3
F CH,

130 mg (purity 93%, 0.35 mmol) of 2-{4-[5-chloro{&ifluoromethyl)phenyl]-2-oxopyridin-
1(2H)-yl}propanoic acid (racemate) and 1.2 eq. teft-butyl 4-aminobenzoate were reacted
according to General Method 5A. The crude produes purified by preparative HPLC (Reprosil
C18, water/methanol gradient). Yield: 104 mg (56Ptheory)

LC/MS [Method 1]: R= 1.33 min; MS (ESIpos): m/z = 521 (M+H)

Example 3.1A

tert-Butyl 2-(4-bromo-2-oxopyridin-1(2)-yl)butanoate (racemate)

CH3
0] CH
=z NLH/ \|< 3
CH3
NN O CH3
Br O

348 mg (2.0 mmol) of 4-bromopyridin-Z{}-one and 1.2 eq. ofert-butyl 2-bromobutanoate
(racemate) were reacted according to General Mediibat 120°C. After agueous work-up, the

desired product was reacted further as crude ptodieid: 608 mg (purity 82%, 79% of theory)
LC/MS [Method 1]: R= 0.99 min; MS (ESIpos): m/z = 316 (M+H)

Example 3.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridiriZH)-yl]butanoate (racemate)
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CH,
O CH
= NL'( \|< 3
CH,
X O CH,

O

Cl

\\N

600 mg (purity 82%, 1.56 mmol) ofert-butyl 2-(4-bromo-2-oxopyridin-1(2)-yl)butanoate
(racemate) and 325 mg (1.8 mmol) of 5-chloro-2-oydrenylboronic acid in the presence of
tetrakis(triphenylphosphine)palladium(0) were redcaccording to General Method 2A. Yield:
543 mg (purity 59%, 55% of theory)

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 373 (M+H)

Example 3.1C

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]butanoic acid (racemate)

CH3
N OH
Cl A @]
(@)
\\N

543 mg (purity 59%, 0.86 mmol) ¢ért-butyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridir{ZH)-
yl]butanoate (racemate) were hydrolysed with 20a@dqTFA according to General Method 6A.
Yield: 425 mg (purity 60%, 94% of theory)

LC/MS [Method 1]: R= 0.78 min; MS (ESIpos): m/z = 317 (M+H)

Example 4.1A

Ethyl 2-(4-bromo-2-oxopyridin-12)-yl)-3-methylbutanoate (racemate)
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Hsc CH3
. 0
Br 0]

500 mg (2.9 mmol) of 4-bromopyridin-2)-one and 841 mg (4.02 mmol) of ethyl 2-bromo-3-
methylbutanoate (racemate) in the presence of dgl®f sodium hydride and 2.3 eq. of lithium
bromide were reacted according to General Method Yi€ld: 260 mg (purity 92%, 28% of
theory)

LC/MS [Method 3]: R= 2.05 min; MS (ESIpos): m/z = 302 (M+H)

Example 4.1B

Ethyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridinZH)-yl]-3-methylbutanoate (racemate)

H,C._ _CH,
=z N:;‘/OVCHs
A 0]

O

\\N

Cl

240 mg (purity 92%, 0.73 mmol) of ethyl 2-(4-broraaxopyridin-1(2)-yl)-3-methylbutanoate
(racemate) and 172 mg (0.95 mmol) of 5-chloro-2aoydnenylboronic acid in the presence of
[1,1-bis(diphenylphosphino)ferrocene]palladium(ihloride/monodichloromethane adduct were
reacted according to General Method 2A. Yield: trig/(purity 81%, 36% of theory)

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 359 (M+H)

Example 4.1C

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-12-yl]-3-methylbutanoic acid (racemate)
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H,C CH,
OH
N
Cl - o)
o)
\\N

117 mg (purity 81%, 0.26 mmol) of ethyl 2-[4-(5-o0hb-2-cyanophenyl)-2-oxopyridin-1kB-yl]-
3-methylbutanoate (racemate) were hydrolysed witiium hydroxide according to General
Method 6B. Yield: 79 mg (purity 86%, 78% of theory)

LC/MS [Method 1]: Rt = 0.89 min; MS (ESIpos): m/331 (M+H)
Example 5.1A
Ethyl 2-(4-iodo-2-oxopyridin-1(R)-yl)hexanoate (racemate)

CH,

o CH

X o)
| o)

500 mg (2.3 mmol) of 4-iodopyridin-2()-one and 706 mg (3.2 mmol) of ethyl 2-bromohex#&moa
(racemate) in the presence of 1.15 eq. of sodiudrithy and 2.3 eq. of lithium bromide were
reacted according to General Method 4C. Yield: 862(43% of theory)

LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 364 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.45 (d, 1H), 6.96 (d, 1H), 6.63 (dd, 18)10 (dd,
1H), 4.10 (g, 1H), 2.03 (m, 2H), 1.24 (m, 3H), 1(L5H), 1.02 (m, 1H), 0.84 (t, 3H).

Example 5.1B

Ethyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridinZH)-yllhexanoate (racemate)
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CH3
/ N OvCH3
Cl N o)
@]
\\N

150 mg (0.41 mmol) of ethyl 2-(4-iodo-2-oxopyridliiZH)-yl)hexanoate (racemate) and 97 mg
(0.583 mmol) of 5-chloro-2-cyanophenylboronic acidn ithe presence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldie/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: frigl(purity 95%, 70% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 373 (M+H)

Example 5.1C

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yllhexanoic acid (racemate)

CH,
OH
~ N
Cl X 0
o
\\N

113 mg (purity 95%, 0.29 mmol) of ethyl 2-[4-(5-0lb-2-cyanophenyl)-2-oxopyridin-1¢D-
yllhexanoate (racemate) were hydrolysed with lithiydroxide according to General Method 6B.
Yield: 64 mg (purity 78%, 50% of theory)

LC/MS [Method 1]: R= 0.98 min; MS (ESIpos): m/z = 345 (M+H)

Example 6.1A

Bromo(cyclopropylmethyl)magnesium
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_Br
ﬁ\Mg

1.2 g (48.1 mmol) of magnesium turnings were ihijtiaharged in 30 ml of THF, a spatula tip of
iodine was added and a solution of 6.5 g (48.1 mt@l eq.) of bromomethylcyclopropane in 15
ml of THF was slowly added dropwise. The reactiartane was then stirred under reflux for 2 h.
After cooling to RT, the reaction solution was deea from the remaining magnesium turnings

and the crude solution was reacted further.

Example 6.1B

Ethyl 3-cyclopropyl-2-hydroxypropanoate (racemate)

O

HO ~

O

Under argon and with ice cooling, a solution of §.&urity 50%, 26.7 mmol) of ethyl oxoacetate
in 50 ml of THF was quickly added dropwise to 7.6 (¢8 mmol, 1.8 eq.) of
bromo(cyclopropylmethyl)magnesium. The reactiontmig was stirred for another 48 h, diluted
with ethyl acetate and quenched with water. Celds added, and the reaction mixture was stirred
for 5 min and then filtered. After phase separattbe organic phase was washed once with water,
dried (sodium sulphate), filtered and concentrateder reduced pressure. Yield: 2.6 g (60% of

theory)
GC [Method 7]: R= 2.49 min; MS (El): m/z = 158 (M)

Example 6.1C

Ethyl 3-cyclopropyl-2-[(methylsulphonyl)oxy]propaaie (racemate)

AP
S o)
H.c” ~O ~7

O

At RT, 2 ml (11.5 mmol, 2.4 eq.) dfl-ethylN-(propan-2-yl)propan-2-amine were added to a
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solution of 1.9 g (purity 40%, 4.8 mmol) of ethylc@clopropyl-2-hydroxypropanoate (racemate)
in 100 ml of dichloromethane, followed by the quimttdition, at 0°C, of 0.45 ml (5.8 mmol, 1.2
eqg.) of methanesulphonyl chloride. The reactiontanex was stirred at RT for 2 h and then
quenched with ice. After phase separation, theracgahase was washed with three times with
water and once with saturated sodium chloride swluiThe combined organic phases were dried
(sodium sulphate), filtered and concentrated umeduced pressure. The crude product was used

for the next step without further purification.

Example 6.1D

Ethyl 2-(4-bromo-2-oxopyridin-1)-yl)-3-cyclopropylpropanoate (racemate)

ﬁfﬁ o
J @)
Br O

1.02 g (5.87 mmol) of 4-bromopyridin-24}-one and 2.23 g (purity 56%, 5.28 mmol) of ethyl 3
cyclopropyl-2-[(methylsulphonyl)oxy]propanoate (eacate) in the presence of 1.15 eq. of sodium
hydride and 2.3 eq. of lithium bromide were reaciedording to General Method 4C (stirred at
65°C overnight). Yield: 246 mg (13% of theory)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 7.67 (d, 1H), 6.76 (d, 1H), 6.54 (dd, 18)76 (m, 1H),
5.12 (dd, 1H), 4.97 (m, 2H), 4.11 (q, 2H), 2,152H), 1.92 (m, 2H), 1.15 (t, 3H).

Example 6.1E

Ethyl 2-{4-[5-chloro-2-(trifluoromethyl)phenyl]-2mpyridin-1(2H)-yl}-3-cyclopropylpropanoate

= N/¢VCH3
A O
O

F

(racemate)

Cl



-109 -

250 mg (0.8 mmol) of ethyl 2-(4-bromo-2-oxopyridi2H)-yl)-3-cyclopropylpropanoate

(racemate) and 214 mg (0.96 mmol) of 5-chloro-fdisromethylphenylboronic acid in the

presence of tetrakis(triphenylphosphine)palladiynw@re reacted according to General Method

2A. Yield: 35 mg (purity 87%, 9% of theory) of thide compound and 70 mg (22% of theory) of
5 the product which is already hydrolysed (Exampld=5.

LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 414 (M+H)

Example 6.1F

2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxopyuin-1(2H)-yl}-3-cyclopropylpropanoic  acid

(racemate)

cl X o)

10 F

35 mg (purity 87%, 0.07 mmol) of ethyl 2-{4-[5-clhtm2-(trifluoromethyl)phenyl]-2-oxopyridin-
1(2H)-yl}-3-cyclopropylpropanoate (racemate) were hygsed with lithium hydroxide according
to General Method 6B. Yield: 60 mg (purity 88%, gua

LC/MS [Method 1]: R= 1.05 min; MS (ESIpos): m/z = 386 (M+H)

15 Example6.1G

Methyl 4-[(2-{4-[5-chloro-2-(trifluoromethyl)phenid2-oxopyridin-1(2H)-yl}-3-

cyclopropylpropanoyl)amino]benzoate (racemate)
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ZT

cl X o) O

105 mg (purity 94%, 0.26 mmol) of 2-{4-[5-chloro{&ifluoromethyl)phenyl]-2-oxopyridin-
1(2H)-yl}-3-cyclopropylpropanoic acid (racemate) and kq. of methyl 4-aminobenzoate were
reacted according to General Method 5A. After agseaork-up, the crude product was reacted
further without further purification. Yield: 200 m{gurity 48%, 72% of theory)

LC/MS [Method 1]: R= 1.27 min; MS (ESIpos): m/z = 519 (M+H)

Example 6.2A

2-(4-Bromo-2-oxopyridin-1(R)-yl)-3-cyclopropylpropanoic acid (racemate)

OH
~ N

NN @]
Br 0]

350 mg (1.1 mmol) of ethyl 2-(4-bromo-2-oxopyridi2H)-yl)-3-cyclopropylpropanoate
(racemate) were hydrolysed with lithium hydroxide@ding to General Method 6B. Yield: 290
mg (purity 94%, 86% of theory)

LC/MS [Method 1]: R= 0.76 min; MS (ESIpos): m/z = 286 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.14 (s, 1H), 7.65 (d, 1H), 6.74 (d, 1651 (dd, 1H),
5.75 (m, 1H), 5.11 (t, 1H), 4.98 (M, 2H), 2.152&]), 1.91 (m, 2H).

Example 6.2B

tert-Butyl 4-{[2-(4-bromo-2-oxopyridin-1(B)-yl)-3-cyclopropylpropanoyllamino}benzoate

(racemate)
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N
Y
X o) O _CH,
Br o) \|<
CH
O CH,

3

290 mg (purity 94%, 0.95 mmol) of 2-(4-bromo-2-oyadin-1(2H)-yl)-3-cyclopropylpropanoic
acid (racemate) and 1.1 eq. w=t-butyl 4-aminobenzoate were reacted according tae@G
Method 5A. Yield: 114 mg (purity 80%, 21% of thepry

LC/MS [Method 1]: R= 1.25 min; MS (ESIpos): m/z = 461 (M+H)

Example 6.2C

tert-Butyl 4-[(2-{4-[5-chloro-2-(trifluoromethoxy)phenjt2-oxopyridin-1(2H)-yl}-3-

cyclopropylpropanoyl)amino]benzoate (racemate)

N
N
Cl N 0] 0] CH,
O
T,
O CH,
0O
F/}\F
F
110 mg (purity 80%, 0.19 mmol) ofert-butyl 4-{[2-(4-bromo-2-oxopyridin-1(R)-yl)-3-
cyclopropylpropanoyllamino}benzoate (racemate), 46g (0.19 mmol) of 5-chloro-2-
trifluoromethoxyphenylboronic acid and 22 mg (0.02 mmol) of
tetrakis(triphenylphosphine)palladium(0) were takgm in 2.5 ml of dioxane and 2.5 ml of
saturated aqueous sodium carbonate solution aadidted in a microwave at 130°C for 12 min.

The crude product was purified by flash chromatplgya(silica gel 60, cyclohexane/ethyl acetate
mixtures). Yield: 77 mg (purity 92%, 64% of theory)

LC/MS [Method 1]: R= 1.46 min; MS (ESIpos): m/z = 577 (M+H)

Example 7.1A



10

15

-112 -

Ethyl 2-(4-bromo-2-oxopyridin-1)-yl)-3-phenylpropanoate (racemate)

= N N~

N @)
Br (0]

544 mg (3.13 mmol) of 4-bromopyridin-24)-one and 845 mg (3.3 mmol) of ethyl 2-bromo-3-
phenylpropanoate (racemate) in the presence &felqlof sodium hydride and 2.3 eq. of lithium
bromide were reacted according to General Methodsfi@ed at 65°C for 1.5 h). Yield: 572 mg
(51% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 350 (M+H)
Example 7.1B

Ethyl 2-[4-(5-chloro-2-cyanophenyl)-2-oxopyridinZH{)-yl]-3-phenylpropanoate (racemate)

o CH

cl X o)

572 mg (1.6 mmol) of ethyl 2-(4-bromo-2-oxopyridi2H)-yl)-3-phenylpropanoate (racemate)
and 330 mg (1.8 mmol) of 5-chloro-2-cyanophenylinazo acid in the presence of
tetrakis(triphenylphosphine)palladium(0) were redcaccording to General Method 2A. Yield:
300 mg (purity 94%, 43% of theory)

LC/MS [Method 1]: R= 1.12 min; MS (ESIpos): m/z = 407 (M+H)
Example 7.1C

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]-3-phenylpropanoic acid (racemate)
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OH

cl X o)

300 mg (purity 94%, 0.69 mmol) of ethyl 2-[4-(5-0b-2-cyanophenyl)-2-oxopyridin-1kB-yl]-
3-phenylpropanoate (racemate) were hydrolysed Vittum hydroxide according to General
Method 6B. Yield: 129 mg (purity 89%, 43% of thepry

5 LC/MS [Method 1]: R= 0.96 min; MS (ESIpos): m/z = 379 (M+H)

Example 8.1A

Ethyl (4-bromo-2-oxopyridin-1(2)-yl)acetate

T
J @]
Br 0]

5.0 g (28.7 mmol) of 4-bromopyridin-Zf)-one and 5.3 g (31.6 mmol) of ethyl bromoacetateaw
10 reacted according to General Method 4B. Yield:g%(83% of theory)

LC/MS [Method 3]: R= 1.57 min; MS (ESIpos): m/z = 260 (M+H)

Example 8.1B

Ethyl {4-[5-chloro-2-(trifluoromethyl)phenyl]-2-oxayridin-1(2H)-yl}acetate

~ N/\n/ovCH3
N O
O

F

Cl

15 2.04 g (7.8 mmol) of ethyl (4-bromo-2-oxopyridin2H)-yl)acetate and 1.98 g (8.6 mmol) of 5-

chloro-2-trifluoromethylphenylboronic acid in the  regence of [1,1-
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bis(diphenylphosphino)ferrocene]palladium(ll)  cldie/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: Z§guant.)

LC/MS [Method 1]: R= 1.05 min; MS (ESIpos): m/z = 360 (M+H)

Example 8.1C

Ethyl 2-{4-[5-chloro-2-(trifluoromethyl)phenyl]-2xopyridin-1(2H)-yl}-3-(pyridin-2-

yl)propanoate (racemate)

N| S
=
ZaN O _-CHs
cl X 0

440 mg (1.22 mmol) of ethyl {4-[5-chloro-2-(trifluomethyl)phenyl]-2-oxopyridin-1(3)-
yl}acetate and 464 mg (1.84 mmol) of 2-(bromomeimidine monohydrobromide were reacted
according to General Method 7A. Yield: 371 mg (pu65%, 44% of theory) of the title compound
and 270 mg (50% of theory) of the product whichlisady hydrolysed (Example 8.1D)

LC/MS [Method 2]: R= 3.07 min; MS (ESIpos): m/z = 451 (M+H)
Example 8.1D

2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxopyiin-1(2H)-yl}-3-(pyridin-2-yl)propanoic acid

(racemate)

NT
I/
N OH
cl X o ©
F
F
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350 mg (purity 65%, 0.51 mmol) of ethyl 2-{4-[5-cnb-2-(trifluoromethyl)phenyl]-2-oxopyridin-
1(2H)-yl}-3-(pyridin-2-yl)propanoate (racemate) were dnglysed with lithium hydroxide
according to General Method 6B. Yield: 240 mg (ju80%, 90% of theory)

LC/MS [Method 1]: R= 0.80 min; MS (ESIpos): m/z = 423 (M+H)

Example 8.1E

tert-Butyl 4-{[2-{4-[5-chloro-2-(trifluoromethyl)phenyt2-oxopyridin-1(H)-yl}-3-(pyridin-2-

yl)propanoyllamino}benzoate (racemate)

N| X
=
N
Z\
Cl _ 0 0
0
F 0 CH,
F \|<CH3
F CH,

Under argon and at 0°C, 707 mg (50% strength igl etbetate, 1.11 mmol) of T3P and 0.29 ml
(1.67 mmol) ofN,N-diisopropylethylamine were added to a solutio®d® mg (purity 50%, 0.56
mmol) of 2-{4-[5-chloro-2-(trifluoromethyl)pheny?-oxopyridin-1(H)-yl}-3-(pyridin-2-
yl)propanoic acid (racemate) and 129 mg (0.67 mrabtert-butyl 4-aminobenzoate in 45 ml of
ethyl acetate. The reaction mixture was stirre@QC for 1 h, another 353 mg (50% strength in
ethyl acetate, 0.56 mmol) of T3P and 0.1 ml (0.5®&ak of N,N-diisopropylethylamine were
added and the mixture was stirred at 60°C for After addition of water/ethyl acetate and phase
separation, the agqueous phase was extracted timee with ethyl acetate. The combined organic
phases were dried (sodium sulphate), filtered amtentrated under reduced pressure. The crude
product was purified by flash chromatography (ailgel 60, dichloromethane/methanol mixtures).
Yield: 163 mg (purity 93%, 46% of theory)

LC/MS [Method 1]: R=1.29 min; MS (ESIpos): m/z = 598 (M+H)

Example 9.1A

Ethyl 2-{4-[5-chloro-2-(trifluoromethyl)phenyl]-2xopyridin-1(2H)-yl}-3-(pyridin-3-

yl)propanoate (racemate)



10

15

-116 -

N
N
=

ZaN O ~CH;
Cl NS O
O
F
F

216 mg (0.6 mmol) of ethyl {4-[5-chloro-2-(trifluomethyl)phenyl]-2-oxopyridin-1)-
yl}acetate and 228 mg (0.9 mmol) of 3-(bromomethyt)dine monohydrobromide were reacted
according to General Method 7A. Yield: 39 mg (14theory)

LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 451 (M+H)

Example 9.1B

2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxopyuin-1(2H)-yl}-3-(pyridin-3-yl)propanoic acid

(racemate)

N
N
=

OH

Z\
Cl N O
O
F
F

39 mg (0.09 mmol) of ethyl 2-{4-[5-chloro-2-(triftmomethyl)phenyl]-2-oxopyridin-1¢2)-yl}-3-
(pyridin-3-yl)propanoate (racemate) were hydrolys&th lithium hydroxide according to General
Method 6B. Yield: 28 mg (purity 92%, 70% of theory)

LC/MS [Method 1]: R= 0.74 min; MS (ESIpos): m/z = 423 (M+H)

Example 9.1C

tert-Butyl 4-{[2-{4-[5-chloro-2-(trifluoromethyl)phenyjt2-oxopyridin-1(H)-yl}-3-(pyridin-3-

yl)propanoyllamino}benzoate (racemate)
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N
AN
=
N
~ N
Cl - o) o) CH,
O
en,
F O CH,
F

F

26 mg (purity 92%, 0.06 mmol) of 2-{4-[5-chloro-&ifluoromethyl)phenyl]-2-oxopyridin-1(3)-
yl}-3-(pyridin-3-yl)propanoic acid (racemate) andlleq. oftert-butyl 4-aminobenzoate were
reacted according to General Method 5A. The reactiixture was freed from DMF and the

5 residue was stirred with ice-water. The crystaltaioied were filtered off, washed with water and
dried under reduced pressure. Yield: 33 mg (p@486, 92% of theory)

LC/MS [Method 1]: R= 1.22 min; MS (ESIpos): m/z = 598 (M+H)

Example 9.2A

tert-Butyl (4-bromo-2-oxopyridin-1(R)-yl)acetate

@) CH
7 N/\n/ \|< 3
CH,
J @) CH,
Br O

4.9 g (28.4 mmol) of 4-bromopyridin-2)-one and 1.2 eq. dert-butyl 2-bromoacetate were

10

reacted according to General Method 4B at 120°@rAdqueous work-up, the crude product was

reacted further without further purification. Yiell.6 g (purity 91%, 95% of theory)
LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 288 (M+H)

15 Example9.2B

tert-Butyl [4-(2-bromo-5-chlorophenyl)-2-oxopyridin-1¢B-yllacetate

O CH
= N/\n/ \|< 3
CH,
Cl - O CH,
O
Br
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3.8 g (12 mmol) otert-butyl (4-bromo-2-oxopyridin-1(4)-yl)acetate and 3.4 g (14.4 mmol) of 2-
bromo-5-chlorophenylboronic acid in the presencetaifakis(triphenylphosphine)palladium(0)

were reacted according to General Method 2A. Yigl:g (purity 94%, 76% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 398 (M+H)

Example 9.2C
tert-Butyl 2-[4-(2-bromo-5-chlorophenyl)-2-oxopyridin2H)-yl]-3-(pyridin-3-yl)propanoate
(racemate)
N
| N
=
O CH
= N \|< 3
CH,
Cl N o CH,
O
Br

206 mg (purity 94%, 0.49 mmol) @ért-butyl [4-(2-bromo-5-chlorophenyl)-2-oxopyridin-1D-
yllacetate and 184 mg (0.73 mmol) of 3-(bromomepwidine monohydrobromide were reacted
according to General Method 7A. Yield: 274 mg (bu88%, quant.)

LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 489 (M+H)

Example 9.2D

2-[4-(2-Bromo-5-chlorophenyl)-2-oxopyridin-1{B-yl]-3-(pyridin-3-yl)propanoic acid (racemate

N

| AN
=
OH

ZZ\N
Cl . o}
(@]
Br

274 mg (purity 88%, 0.49 mmol) edrt-butyl 2-[4-(2-bromo-5-chlorophenyl)-2-oxopyridinZH)-
yl]-3-(pyridin-3-yl)propanoate (racemate) were hylgsed with TFA according to General Method
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6A. Yield: 244 mg (purity 57%, 65% of theory)
LC/MS [Method 1]: R= 0.73 min; MS (ESIpos): m/z = 433 (M+H)

Example 9.2E

Methyl 4-({2-[4-(2-bromo-5-chlorophenyl)-2-oxopyiia1(2H)-yl]-3-(pyridin-3-

5 yl)propanoyl}amino)benzoate (racemate)

cl X o) O

Br

244 mg (purity 57%, 0.32 mmol) of 2-[4-(2-bromo-Blarophenyl)-2-oxopyridin-1(@)-yl]-3-
(pyridin-3-yl)propanoic acid (racemate) and 1.2 efj.methyl 4-aminobenzoate were reacted
according to General Method 5A. Yield: 65 mg (pu86%, 30% of theory)

10  LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 566 (M+H)

Example 10.1A

Ethyl 2-{4-[5-chloro-2-(trifluoromethyl)phenyl]-2xopyridin-1(2H)-yl}-3-(pyridin-4-

yl)propanoate (racemate)

NN
=
/ N OvCHs
Cl N O
(@)
F
F

15 1.8 g (5.05 mmol) of ethyl {4-[5-chloro-2-(trifluomethyl)phenyl]-2-oxopyridin-1(2)-yl}acetate

and 1.9 g (7.6 mmol) of 4-(bromomethyl)pyridine mobgdrobromide were reacted according to
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General Method 7A. Yield: 0.45 g (20% of theory)
LC/MS [Method 2]: R= 2.42 min; MS (ESIpos): m/z = 451 (M+H)

Example 10.1B

2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxopyuin-1(2H)-yl}-3-(pyridin-4-yl)propanoic acid

(racemate)

NN
=
OH
Z N
cl \ 0
0
F
F
F

452 mg (1.0 mmol) of ethyl 2-{4-[5-chloro-2-(triftmomethyl)phenyl]-2-oxopyridin-1¢2)-yl}-3-
(pyridin-4-yl)propanoate (racemate) were hydrolys&th lithium hydroxide according to General
Method 6B. Yield: 289 mg (68% of theory)

LC/MS [Method 1]: R= 0.70 min; MS (ESIpos): m/z = 423 (M+H)

Example 10.1C

tert-Butyl 4-{[2-{4-[5-chloro-2-(trifluoromethyl)phenyjt2-oxopyridin-1(H)-yl}-3-(pyridin-4-

yl)propanoyllamino}benzoate (racemate)

B
=
§
ZZ\
cl N o) O _CH,
o) \|<
CH,
= O  CH,
F

F

626 mg (purity 50%, 0.74 mmol) of 2-{4-[5-chlorofftifluoromethyl)phenyl]-2-oxopyridin-
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1(2H)-yl}-3-(pyridin-4-yl)propanoic acid (racemate) arid2 eq. oftert-butyl 4-aminobenzoate
were reacted according to General Method 5A. Yigks mg (purity 94%, 33% of theory)

LC/MS [Method 1]: R= 1.17 min; MS (ESIpos): m/z = 598 (M+H)

Example 10.2A

tert-Butyl 2-[4-(2-bromo-5-chlorophenyl)-2-oxopyridin2H)-yl]-3-(pyridin-4-yl)propanoate

(racemate)

)

=
O CH
7 N \|< 3
CH,

Cl N @] CH,

O
Br

1.3 g (purity 94%, 3.0 mmol) ofert-butyl [4-(2-bromo-5-chlorophenyl)-2-oxopyridin-12-
yllacetate and 1.2 g (4.5 mmol) of 4-(bromomethyigine monohydrobromide were reacted

according to General Method 7A. Yield: 1.7 g (puB8%, quant.)
LC/MS [Method 1]: R= 0.98 min; MS (ESIpos): m/z = 489 (M+H)

Example 10.2B

2-[4-(2-Bromo-5-chlorophenyl)-2-oxopyridin-1B-yl]-3-(pyridin-4-yl)propanoic acid (racemate

B
=
OH
ZZ\
cl X 0
0
Br

1.7 g (purity 89%, 3.2 mmol) d@gért-butyl 2-[4-(2-bromo-5-chlorophenyl)-2-oxopyridinzZH)-yl]-
3-(pyridin-4-yl)propanoate (racemate) were hydretysvith TFA according to General Method
6A. After work-up, the residue was triturated witiethyl ether and the solid was filtered off and
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dried under reduced pressure. Yield: 1.8 g (pui@§b, 99% of theory)
LC/MS [Method 1]: R= 0.64 min; MS (ESIpos): m/z = 433 (M+H)

Example 10.2C

tert-Butyl 4-({2-[4-(2-bromo-5-chlorophenyl)-2-oxopytiat1(2H)-yl]-3-(pyridin-4-

yl)propanoyl}amino)benzoate (racemate)

B
=
%
N
Cl X o o) o) CH,
\|<CH3
O  CH,

Br

1.8 g (purity 76%, 3.2 mmol) of 2-[4-(2-bromo-5-chdphenyl)-2-oxopyridin-1(A)-yl]-3-
(pyridin-4-yl)propanoic acid (racemate) and 1.1 efjtert-butyl 4-aminobenzoate were reacted
according to General Method 5A. Yield: 734 mg (pu6i2%, 35% of theory)

LC/MS [Method 1]: Rt = 1.16 min; MS (ESIpos): m/688 (M+H)

Example 11.1A

4-Chloro-2-(5-fluoro-2-methoxypyridin-4-yl)benzorniiée

Cl ™ _CH,

256 mg (1.5 mmol) of 5-fluoro-2-methoxypyridin-4bgironic acid and 295 mg (1.34 mmol) of 2-
bromo-4-chlorobenzonitrile were reacted accordingGeneral Method 2A. The product was
precipitated with water. Yield: 146 mg (37% of thgo

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 263 (M+H)

Example 11.1B
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4-Chloro-2-(5-fluoro-2-oxo-1,2-dihydropyridin-4-ydgnzonitrile
F
2\

Cl N
O

NN

210 mg (0.77 mmol) of 4-chloro-2-(5-fluoro-2-metlypyridin-4-yl)benzonitrile and pyridinium
hydrochloride were reacted according to GenerahbBA. Yield: 126 mg (66% of theory)

LC/MS [Method 1]: R=0.76 min; MS (ESIpos): m/z = 249 (M+H)

Example 11.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-fluoro-2-oggridin-1(2H)-yl]propanoate (racemate)

CH,
F O CH
7 N)ﬁ( \|< 3
CH,
A O CH,
O

\\N

Cl

126 mg (0.51 mmol) of 4-chloro-2-(5-fluoro-2-oxadidihydropyridin-4-yl)benzonitrile and
1.05 eq. otert-butyl 2-bromopropanoate (racemate) were reactedrding to General Method 4B
at 100°C. Yield: 48 mg (25% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 377 (M+H)

Example 11.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-fluoro-2-oxopyridir{2H)-yl]propanoic acid (racemate)

CH,
F OH
Z\
Cl ™ o)
o)
\\N
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46 mg (0.12 mmol) oftert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-fluoro-2-opgridin-1(2H)-
yl]propanoate (racemate) were hydrolysed with Tie&oading to General Method 6A. Yield: 54
mg (purity 90%, quant.)

LC/MS [Method 1]: R=0.78 min; MS (ESIpos): m/z = 321 (M+H)

Example 11.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-fluoro-@xopyridin-1(H)-

yl]propanoyl}amino)benzoate (racemate)

CH
ZZN
cl X o) O._ _CH,
o) \|<
CH,
O  CH,

\\N

54 mg (purity 90%, 0.15 mmol) of 2-[4-(5-chloro-gamophenyl)-5-fluoro-2-oxopyridin-1(2)-
yl]propanoic acid (racemate) and 1.1 eqtesf-butyl 4-aminobenzoate were reacted according to
General Method 5A. Yield: 51 mg (67% of theory)

LC/MS [Method 1]: Rt = 1.23 min; MS (ESlpos): m/Z86 (M+H)

Example 12.1A

(5-Chloro-2-methoxypyridin-4-yl)boronic acid

Cl
ZZN
HO A | CH
\? O/ 3
OH

10.0 g (69.65 mmol) of 5-chloro-2-methoxypyridinene reacted according to General Method
1A. The desired product precipitated on acidifmatvith hydrochloric acid (2N). Yield: 10.44 ¢
(purity 91%, 73% of theory)

LC/MS [Method 1]: R= 0.50 min; MS (ESIpos): m/z = 188 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 8.64 (br. s, 2H), 8.12 (s, 1H), 6.81 (d)13.82 (s, 3H).
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Example 12.1B

4-Chloro-2-(5-chloro-2-methoxypyridin-4-yl)benzarig

Cl X _CH,

5.36 g (purity 91%, 26.03 mmol) of 5-chloro-2-metipyridin-4-ylboronic acid and 5.12 g (23.66
mmol) of 2-bromo-4-chlorobenzonitrile in the presen  of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
reacted according to General Method 2A. After wopk-the crude product was then purified by
flash chromatography (silica gel 60, cyclohexaraldiromethane mixtures). Yield: 4.11 g (purity
91%, 52% of theory)

LC/MS [Method 1]: R=1.17 min; MS (ESIpos): m/z = 279 (M+H)
Example 12.1C
4-Chloro-2-(5-chloro-2-oxo-1,2-dihydropyridin-4-{nzonitrile
Cl
Z~ “NH
Cl N
O

\\N

6.34 g (purity 93%, 21.12 mmol) of 4-chloro-2-(2lBrethoxypyridin-4-yl)benzonitrile and
pyridinium hydrochloride were reacted accordingldeneral Method 3A. Yield: 4.23 g (76% of
theory)

LC/MS [Method 1]: R= 0.82 min; MS (ESIpos): m/z = 265 (M+H)

Example 12.1D

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyrielii2H)-yl]propanoic acid (racemate)
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CH,
Cl OH
ZZN
Cl _ 0
o)
\\N

910 mg (purity 57%, 1.96 mmol) of 4-chloro-2-(5-@fd-2-0x0-1,2-dihydropyridin-4-
yhbenzonitrile and 1.5 eq. of 2-bromopropanoiadagcacemate) were reacted according to General
Method 4A, initially at RT for 2.5 h and then at°@5overnight. The desired product was obtained
by precipitation with hydrochloric acid. Yield: B® (purity 78%, quant.)

LC/MS [Method 1]: R= 0.86 min; MS (ESIpos): m/z = 337 (M+H)

Example 12.1E

tert-Butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyl}@opyridin-1(H)-

yl]propanoyl}amino)benzoate (racemate)

CH,
e N
Z °N
Cl ™ o) o)

o)

- O._ _CH,

SN \|<CH3

CH,

135 mg (purity 93%, 0.37 mmol) of 2-[5-chloro-4-€Bloro-2-cyanophenyl)-2-oxopyridin-1KB-
yl]propanoic acid (racemate) and 1.2 eqtesf-butyl 4-aminobenzoate were reacted according to
General Method 5A. Yield: 281 mg (purity 58%, 85%heory)

LC/MS [Method 3]: R= 2.69 min; MS (ESIpos): m/z = 512 (M+H)

Example 12.2A

tert-Butyl 5-[4-({2-[5-chloro-4-(5-chloro-2-cyanopheny2-oxopyridin-1(2H)-
yl]propanoyl}amino)phenyl]-3-oxo-2,3-dihydroHtpyrazole-1-carboxylate (racemate)
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CH,
cl
~ N
cl \ 0
0
\\N

150 mg (purity 82%, 0.37 mmol) of 2-[5-chloro-4-¢hloro-2-cyanophenyl)-2-oxopyridin-1KD-
yllpropanoic acid (racemate) and 1.2 eq.tert-butyl 5-(4-aminophenyl)-3-oxo-2,3-dihydrd41
pyrazole-1-carboxylate were reacted according toeG# Method 5A. Yield: 17.8 mg (purity 78%,
6% of theory)

LC/MS [Method 1]: R= 1.17 min; MS (ESIpos): m/z = 594 (M+H)

Example 13.1A

tert-Butyl [5-chloro-4-(5-chloro-2-cyanophenyl)-2-oxapdin-1(2H)-ylJacetate

Cl @] CH
= N/\n/ \|< 3
CH,
. o @) CH,

Cl

\\N

400 mg (purity 91%, 1.37 mmol) of 4-chloro-2-(5-@fd-2-oxo0-1,2-dihydropyridin-4-
yhbenzonitrile and 1.2 eq. dért-butyl bromoacetate were reacted according to Gémédethod
4B at 100°C. Yield: 421 mg (80% of theory)

LC/MS [Method 1]: R= 1.11 min; MS (ESIneg): m/z = 377 (M-H)

Example 13.1B

tert-Butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-gxgridin-1(2H)-yl]-3-

cyclopropylpropanoate (racemate)
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Cl @] CH
=z N/¢\|< 3
CH,
X O CH,

O

Cl

\\N

349 mg (0.91 mmol) oftert-butyl [5-chloro-4-(5-chloro-2-cyanophenyl)-2-oxafdin-1(2H)-
yllacetate and 216 mg (1.18 mmol) of (iodomethytjopropane were reacted according to
General Method 7A. Yield: 245 mg (62% of theory)

LC/MS [Method 3]: R= 2.75 min; MS (ESIpos): m/z = 433 (M+H)

Example 13.1C

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyrielii2H)-yl]-3-cyclopropylpropanoic acid

(racemate)

Cl OH

Cl N @)

245 mg (0.57 mmol) dfert-butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-ggidin-1(2H)-yl]-
3-cyclopropylpropanoate (racemate) were hydrolyset 20 eq. of TFA according to General
Method 6A. Yield: 268 mg (quant.)

LC/MS [Method 3]: R=2.21 min; MS (ESIpos): m/z = 377 (M+H)

Example 13.1D

tert-Butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyly@opyridin-1(2H)-yl]-3-

cyclopropylpropanoyllamino)benzoate (racemate)



10

15

-129 -

cl §
~ N
cl A o) O _CH,
o) \|<
CH,
O CH,

\\N

268 mg (0.68 mmol) of 2-[5-chloro-4-(5-chloro-2-eygphenyl)-2-oxopyridin-1(@)-yl]-3-
cyclopropylpropanoic acid (racemate) and 1.2 eqteofbutyl 4-aminobenzoate were reacted
according to General Method 5A. Yield: 192 mg (5@£theory)

LC/MS [Method 1]: R= 1.40 min; MS (ESIpos): m/z = 552 (M+H)
Example 14.1A
2-Bromo-4-chloro-1-(difluoromethyl)benzene

Cl Br

At 0°C, 0.9 ml (6.83 mmol) of diethylaminosulphuifltioride was added to a solution of 1.0 g
(4.56 mmol) of 2-bromo-4-chlorobenzaldehyde in 12frdichloromethane. The reaction mixture
was stirred at RT overnight and then added droptase saturated sodium bicarbonate solution
until no more evolution of carbon dioxide was neéible. After addition of ethyl acetate and phase
separation, the aqueous phase was extracted twitethyl acetate. The combined organic phases
were washed with saturated aqueous sodium chlsaligion, dried (sodium sulphate), filtered and
briefly (!) concentrated under reduced pressuredaiedl. Yield: 872 mg (79% of theory)

GC/MS [Method 7]: R= 2.98 min; MS (El): m/z = 240 (M)
Example 14.1B

5-Chloro-4-[5-chloro-2-(difluoromethyl)phenyl]-2-rtrexypyridine
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Cl N _CH,

463 mg (purity 93%, 2.3 mmol) of (5-chloro-2-metlpyridin-4-yl)boronic acid and 515 mg (2.1
mmol) of 2-bromo-4-chloro-1-(difluoromethyl)benzenein the presence of [1,1-

bis(diphenylphosphino)ferrocene]palladium(ll)  clidlerdichloromethane  monoadduct were
reacted according to General Method 2A. Yield: 8@p(purity 77%, 34% of theory)

LC/MS [Method 1]: R= 1.30 min; MS (ESIpos): m/z = 304 (M+H)

Example 14.1C
5-Chloro-4-[5-chloro-2-(difluoromethyl)phenyl]pyiia2(1H)-one

Cl
~ “NH

Cl N
O

F

305 mg (purity 77%, 0.77 mmol) of 5-chloro-4-[5-cfd-2-(difluoromethyl)phenyl]-2-
methoxypyridine and 20 eq. of pyridinium chlorider& reacted according to General Method 3A.
After work-up, the crude product was purified byeparative HPLC (Reprosil C18,
water/acetonitrile gradient). Yield: 179 mg (80%tluéory)

LC/MS [Method 1]: R=0.90 min; MS (ESIpos): m/z = 290 (M+H)
Example 14.1D

2-{5-Chloro-4-[5-chloro-2-(difluoromethyl)phenyl]-2xopyridin-1(H)-yl}propanoic acid
(racemate)
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CH,
Cl OH
ZN
Cl \ o)
o)
F
F

118 mg (0.41 mmol) of 5-chloro-4-[5-chloro-2-(diditomethyl)phenyl]pyridin-2(#)-one and 1.5
eq. of 2-bromopropanoic acid (racemate) were rdaateording to General Method 4A at 35°C.
Yield: 112 mg (76% of theory)

LC/MS [Method 1]: R= 0.96 min; MS (ESIpos): m/z = 362 (M+H)

Example 14.1E

tert-Butyl 4-[(2-{5-chloro-4-[5-chloro-2-(difluorometHyphenyl]-2-oxopyridin-1(2)-

yl}propanoyl)amino]benzoate (racemate)

CH,
cl §
N
Cl _ 0 0 CH,
0
\|<CH3
F 0 CH,
F

115 mg (0.32 mmol) of 2-{5-chloro-4-[5-chloro-2-fldioromethyl)phenyl]-2-oxopyridin-1(2)-
yl}propanoic acid (racemate) and 1.2 eqtert-butyl 4-aminobenzoate were reacted according to
General Method 5A. After work-up, the crude prodwes purified by preparative HPLC (Reprosil
C18, water/acetonitrile gradient). Yield: 79 mg¥46f theory)

LC/MS [Method 1]: R= 1.31 min; MS (ESIpos): m/z = 537 (M+H)

Example 15.1A

5-Chloro-4-[5-chloro-2-(trifluoromethyl)phenyl]-2-@thoxypyridine
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cl ™ _CH,

443 mg (2.20 mmol) of 5-chloro-2-methoxypyridin-lbgronic acid and 571 mg (2.20 mmol) of 2-
bromo-4-chloro-1-(trifluoromethyl)benzene in theegpence of XPhos precatalyst were reacted
according to General Method 2B. Yield: 193 mg (hu8i3%, 25% of theory)

LC/MS [Method 1]: R= 1.36 min; MS (ESIpos): m/z = 322 (M+H)

Example 15.1B

5-Chloro-4-[5-chloro-2-(trifluoromethyl)phenyl]pydin-2(1H)-one
Cl

Z~ “NH
cl \

193 mg (purity 93%, 0.56 mmol) of 5-chloro-4-[5-oto-2-(trifluoromethyl)phenyl]-2-
methoxypyridine and pyridinium hydrochloride wemacted according to General Method 3A.
Yield: 123 mg (72% of theory)

LC/MS [Method 1]: R=0.97 min; MS (ESIpos): m/z = 308 (M+H)

Example 15.1C

tert-Butyl 2-{5-chloro-4-[5-chloro-2-(trifluoromethyl)penyl]-2-oxopyridin-1(#)-yl}propanoate

(racemate)
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CH,
Cl O CH
=z N)ﬁ( \|< 3
CH,
™ O  CH,
0]

Cl

123 mg (0.4 mmol) of 5-chloro-4-[5-chloro-2-(triltomethyl)phenyl]pyridin-2(#)-one and 1.05
eq. oftert-butyl 2-bromopropanoate (racemate) were reactedrdmg to General Method 4B at
100°C. Yield: 81 mg (47% of theory)

LC/MS [Method 1]: R=1.27 min; MS (ESIpos): m/z = 436 (M+H)

Example 15.1D

2-{5-Chloro-4-[5-chloro-2-(trifluoromethyl)pheny-oxopyridin-1(24)-yl}propanoic acid
(racemate)

CH,

Cl OH
ZZaN
Cl N 0]
O
F
F

81 mg (0.19 mmol) of 2-{5-chloro-4-[5-chloro-2-ftrioromethyl)phenyl]-2-oxopyridin-1(2)-
yl}propanoic acid (racemate) were hydrolysed withATaccording to General Method 6A. Yield:

78 mg (purity 94%, quant.)
LC/MS [Method 1]: R=0.98 min; MS (ESIpos): m/z = 380 (M+H)

Example 15.1E

2-{5-Chloro-4-[5-chloro-2-(trifluoromethyl)pheny-oxopyridin-1(24)-yl}propanoic acid

(racemate)
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CH
ZZN
cl N O O._ _-CH,
O
\KCHg
F O CH,

F
F

78 mg (purity 94%, 0.19 mmol) of 2-{5-chloro-4-[$doro-2-(trifluoromethyl)phenyl]-2-
oxopyridin-1(H)-yl}propanoic acid (racemate) and 1.2 eq.teft-butyl 4-aminobenzoate were
reacted according to General Method 5A. Yield: &b (@0% of theory)

LC/MS [Method 1]: R= 1.37 min; MS (ESIpos): m/z = 555 (M+H)

Example 16.1A

(5-Cyano-2-methoxypyridin-4-yl)boronic acid

N
AN
NN
HO - CH
\IB O/ 3
OH

10.0 g (74.6 mmol) of 6-methoxypyridine-3-carbdtétivere reacted according to General Method
1A. Yield: 10.5 g (purity 89%, 70% of theory)

LC/MS [Method 1]: R= 0.51 min; MS (ESlIpos): m/z = 179 (M+H)

Example 16.1B

4-(5-Chloro-2-cyanophenyl)-6-methoxypyridine-3-camfirile

Cl X _CH,

600 mg (purity 89%, 3.0 mmol) of 5-cyano-2-methopygin-4-ylboronic acid and 649 mg (3.0

mmol) of 2-bromo-4-chlorobenzonitrile in the presen  of [1,1-
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bis(diphenylphosphino)ferrocene]palladium(ll)  cldie/dichloromethane  monoadduct were
reacted according to General Method 2A. After agsewmork-up, the crude product was triturated
with water and then with cyclohexane/ethyl ace{&t8), and the solid was filtered off and dried
under high vacuum. Yield: 399 mg (purity 94%, 46#theory)

LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 270 (M+H)

Example 16.1C

4-(5-Chloro-2-cyanophenyl)-6-oxo-1,6-dihydropyridi3-carbonitrile

N
AN
Z~ “NH
cl -
o
\\N

414 mg (purity 94%, 1.14 mmol) of 4-(5-chloro-2-ag@henyl)-6-methoxypyridin-3-carbonitrile
and pyridinium hydrochloride were reacted accordiogGeneral Method 3A. Yield: 312 mg
(purity 91%, 77% of theory)

LC/MS [Method 1]: R=0.71 min; MS (ESIpos): m/z = 256 (M+H)

Example 16.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-cyano-2-oxopyridi{2H)-yl]propanoic acid (racemate)

N CH,
N
AN OH
ZZN
cl < o)
0
\\N

312 mg (purity 91%, 1.11 mmol) of 4-(5-chloro-2-ng@henyl)-6-0xo-1,6-dihydropyridin-3-
carbonitrile and 1.5 eq. of 2-bromopropanoic acatémate) were reacted according to General
Method 4A at 45°C. Yield: 240 mg (purity 85%, 56%ilweory)

LC/MS [Method 1]: R= 0.78 min; MS (ESIpos): m/z = 328 (M+H)
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Example 16.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-cyanoeopyridin-1(2H)-

yl]propanoyl}amino)benzoate (racemate)

N CH,
N H
N N
Cl N o (@) O CH,
ew,
O  CH,
\\N

240 mg (purity 85%, 0.62 mmol) of 2-[4-(5-chlorceganophenyl)-5-cyano-2-oxopyridin-12-
yl]propanoic acid (racemate) and 1.1 eqtesf-butyl 4-aminobenzoate were reacted according to
General Method 5A. Yield: 93 mg (30% of theory)

LC/MS [Method 1]: R=1.17 min; MS (ESIneg): m/z = 501 (M-H)

Example 17.1A

4-[5-Chloro-2-(difluoromethyl)phenyl]-6-methoxypwine-3-carbonitrile

N
AN
~ N
cl A O/CH3
F
F

724 mg (3.0 mmol) of 5-chloro-2-methoxypyridin-dglonic acid and 600 mg (3.0 mmol) of 2-
bromo-4-chloro-1-(difluoromethyl)benzene in the gmece of XPhos precatalyst were reacted
according to General Method 2B. Yield: 143 mg (hué5%, 11% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 295 (M+H)

Example 17.1B

4-[5-Chloro-2-(difluoromethyl)phenyl]-6-oxo-1,6-didropyridine-3-carbonitrile
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Cl N

143 mg (purity 65%, 0.32 mmol) of 4-[5-chloro-2f{doromethyl)phenyl]-6-methoxypyridin-3-
carbonitrile and pyridinium hydrochloride were retaccording to General Method 3A. Yield: 88
mg (99% of theory)

LC/MS [Method 1]: R= 0.82 min; MS (ESIpos): m/z = 281 (M+H)

Example 17.1C

2-{4-[5-Chloro-2-(difluoromethyl)phenyl]-5-cyano-@xopyridin-1(2H)-yl}propanoic acid
(racemate)
N CH,
N
X OH
= N)w(
Cl . O
O
F
F

88 mg (0.31 mmol) of 4-[5-chloro-2-(difluoromethghenyl]-6-oxo-1,6-dihydropyridin-3-
carbonitrile and 1.5 eq. of 2-bromopropanoic acaté€mate) were reacted according to General
Method 4A at 45°C. Yield: 88 mg (purity 92%, 73%tléory)

LC/MS [Method 1]: R= 0.87 min; MS (ESIpos): m/z = 353 (M+H)

Example 17.1D

tert-Butyl 4-[(2-{4-[5-chloro-2-(difluoromethyl)phenyib-cyano-2-oxopyridin-1(&)-

yl}propanoyl)amino]benzoate (racemate)
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N CH,
H
\\ )\”/N
ZZN
Cl _ o 0 OW<CH3
CH,
F o} CH

88 mg (purity 92%, 0.23 mmol) of 2-{4-[5-chloro-B{luoromethyl)phenyl]-5-cyano-2-
oxopyridin-1(H)-yl}propanoic acid (racemate) and 1.1 eq.teft-butyl 4-aminobenzoate were
reacted according to General Method 5A. Yield: 48(86% of theory)

LC/MS [Method 1]: R= 1.24 min; MS (ESIpos): m/z = 528 (M+H)

Example 18.1A

4-lodo-6-methoxypyridine-3-carbonitrile

At -78°C, 19.4 ml of lithium diisopropylamide (2 tao in THF/heptane/ethylbenzene, 1.3 eq.)
were added to a solution of 4.0 g (29.8 mmol) ehé&hoxypyridine-3-carbonitrile in 120 ml of
THF, and the mixture was stirred at -78°C for 1Ah-78°C, a solution of 9.1 g (35.8 mmol) of
iodine in 20 ml of THF was then added, and thetreaanixture was stirred at -78°C for 1 h and
then carefully added to saturated aqueous ammoghloride solution. After addition of ethyl
acetate, the reaction mixture was extracted thmestwith ethyl acetate. The combined organic
phases were dried (magnesium sulphate), filtered camcentrated under reduced pressure. The
crude product was purified by flash chromatograpfsilica gel 60, mobile phase:

cyclohexane/ethyl acetate mixtures). Yield: 4.@grity 92%, 48% of theory)
GC [Method 7]: R=5.08 min; MS (El) m/z = 260 (M)
'H-NMR (400 MHz, DMSO-g): 3 [ppm] = 8.63 (s, 1H), 7.61 (s, 1H), 3.92 (s, 1H).

Example 18.1B

4-Bromo-6-ox0-1,6-dihydropyridine-3-carbonitrile
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4.5 g (purity 90%, 15.6 mmol) of 4-iodo-6-methoxyiyn-3-carbonitrile and 20 eq. of pyridinium
hydrobromide were reacted according to General ME®BA. After aqueous work-up, the crude
product was reacted further without further pudfion. Yield: 1.99 g (purity 77%, 49% of theory)

of the title compound as a mixture with 11% of &malogous iodine compound.
LC/MS [Method 1]: R= 0.48 min; MS (ESIpos): m/z = 199 (M+H)

Example 18.1C

2-(4-Bromo-5-cyano-2-oxopyridin-1k2-yl)propanoic acid (racemate)

CH3
N
AN OH
~~ N
QA 9]
Br O

1.0 g (purity 77%, 3.87 mmol) of 4-bromo-6-oxo-HBydropyridin-3-carbonitrile and 1.5 eq. of

2-bromopropanoic acid (racemate) were reacted dicgpto General Method 4A at 35-45°C. After
aqueous work-up, the crude product was triturat@ti wyclohexane/dichloromethane, and the
solid was filtered off and dried under high vacutfield: 648 mg (purity 66%, 41% of theory)

The filtrate was concentrated under reduced presasnd the residue was purified by preparative
HPLC (Reprosil C18, water/acetonitrile gradientjeld: 110 mg (purity 91%, 10% of theory)

LC/MS [Method 1]: R= 0.58 min; MS (ESIpos): m/z = 271 (M+H)

Example 18.1D

tert-Butyl 4-{[2-(4-bromo-5-cyano-2-oxopyridin-1{2)-yl)propanoyllamino}benzoate (racemate)

N CH,
N H
AN N
7 N)\”/
- o) O._ _CH,
Br 0 w<
CH,
O  CH,
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750 mg (purity 70%, 1.94 mmol) of 2-(4-bromo-5-cgaroxopyridin-1(H)-yl)propanoic acid
(racemate) and 1.2 eq. t#rt-butyl 4-aminobenzoate were reacted according toe@¢ Method
5A. Yield: 704 mg (purity 70%, 57% of theory)

LC/MS [Method 1]: R=1.12 min; MS (ESIneg): m/z = 444 (M-H)

Example 18.1E

tert-Butyl 4-[(2-{4-[5-chloro-2-(trifluoromethyl)pheny5-cyano-2-oxopyridin-1(H)-

yl}propanoyl)amino]benzoate (racemate)

N CH,
N H
AN N
/ N)w(
Cl N (@) @) CH,
(@)
Rew,
F O CH,
F
F

127 mg (purity 70%, 0.2 mmol) ofert-butyl 4-{[2-(4-bromo-5-cyano-2-oxopyridin-1(B-
yhpropanoyllamino}benzoate (racemate) and 54 mg.240 mmol) of 5-chloro-2-
trifluoromethylphenylboronic acid in the presence f o [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  clide/dichloromethane monoadduct were
reacted according to General Method 2A. After agsawork-up, the crude product was triturated
with water and the solid was filtered off, drieddgvurified further by flash chromatography (silica
gel 60, mobile phase: cyclohexane/ethyl acetatéun@g). Yield: 124 mg (quant.)

LC/MS [Method 1]: R= 1.28 min; MS (ESIpos): m/z = 546 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.84 (d, 1H), 8.79 (s, 1H), 7.96 (dd, 1FB9 (d, 2H),
7.84 (m, 2H), 7.71 (d, 2H), 6.58 (s, 1H), 5.57 {H), 1.76 (d, 3H), 1.54 (s, 9H).

Example 18.2A

tert-Butyl 4-[(2-{4-[5-chloro-2-(trifluoromethoxy)phenj5-cyano-2-oxopyridin-1(&)-

yl}propanoyl)amino]benzoate (racemate)
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F F

127 mg (purity 70%, 0.2 mmol) ofert-butyl 4-{[2-(4-bromo-5-cyano-2-oxopyridin-1(B-
yhpropanoyllamino}benzoate (racemate) and 58 mg.240 mmol) of 5-chloro-2-
trifluoromethoxyphenylboronic acid in the presence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  clide/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: @y (purity 94%, 89% of theory)

LC/MS [Method 1]: R=1.29 min; MS (ESIpos): m/z = 562 (M+H)

Example 18.3A

tert-Butyl 4-({2-[4-(5-chloro-2-cyclopropylphenyl)-5-@no-2-oxopyridin-1(B)-

yl]propanoyl}amino)benzoate (racemate)

X N
ZZN
Cl A o o) o) CH,
\|<CH3

127 mg (purity 70%, 0.2 mmol) ofert-butyl 4-{[2-(4-bromo-5-cyano-2-oxopyridin-1(B-
ylpropanoyllamino}benzoate (racemate) and 67 mg.240 mmol) of 2-(5-chloro-2-
cyclopropylphenyl)-4,4,5,5-tetramethyl-1,3,2-diopatdlane in  the presence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldie/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: @5(82% of theory)

LC/MS [Method 1]: R= 1.28 min; MS (ESIpos): m/z = 518 (M+H)

Example 19.1A

4-lodo-6-methoxypyridine-3-carbaldehyde
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At -78°C, 25.1 ml (40.1 mmol, 1.1 eq.) edbutyllithium were added to a solution of 5.7 mB@&
mmol, 1.2 eq.) oN,N,N=trimethylethylenediamine in 135 ml of THF, the muire was stirred for
45 min and 5.0 g (36.5 mmol) of 6-methoxypyridines8baldehyde were added. After 45 min at
5 -78°C, a further 45.6 ml (72.9 mmol, 2.0 eq.)nabutyllithium were added, the reaction mixture
was stirred for 1 h, allowing the temperature $e fio -40°C, the mixture was stirred at -40°C for a
further 1 h and then cooled back to -78°C, andlatisa of 18.5 g (72.9 mmol) of iodine in 90 ml
of THF was added over a period of 50 min. The teaipee was maintained at -78°C for a further
4 h and then slowly allowed to rise to RT overnidftie reaction mixture was poured into 300 ml
10 of saturated agueous sodium chloride solution aftdr phase separation, the aqueous phase was
extracted twice with ethyl acetate. The combineghoic phases were dried (sodium sulphate),
filtered and concentrated under reduced pressure.résidue was stirred with acetonitrile and

filtered off, and the precipitate was dried und&f. Nield: 647 mg (purity 91%, 6% of theory)

Further precipitate from the mother liquor wasefiéid off and dried under reduced pressure. Yield:
15 1050 mg (purity 70%, 8% of theory)

The combined mother liqguors were concentrated umdduced pressure and the residue was
further purified by flash chromatography (silical 8, mobile phase: cyclohexane/ethyl acetate
mixtures). Yield: 1188 mg (purity 75%, 9% of thepry

LC/MS [Method 1]: R= 0.90 min; MS (ESIpos): m/z = 264 (M+H)
20 'H-NMR (400 MHz, DMSO-¢): 8 [ppm] = 9.89 (s, 1H), 8.52 (s, 1H), 7.56 (s, 18194 (s, 3H).
Example 19.1B
5-(Difluoromethyl)-4-iodo-2-methoxypyridine
F

F ZBN

|
CH
| \ O/ 3

At 0°C, 0.7 ml (5.1 mmol, 1.5 eq.) of diethylamingghur trifluoride were added to a solution of
25 1.0 g (purity 91%, 3.46 mmol) of 4-iodo-6-methoxyipyn-3-carbaldehyde in 30 ml
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dichloromethane, and the mixture was stirred atdw@&rnight. The reaction mixture was added
dropwise to a saturated sodium bicarbonate soluiidih no more evolution of carbon dioxide was
noticeable. After addition of ethyl acetate andgghaeparation, the aqueous phase was extracted
twice with ethyl acetate. The combined organic peagere washed with saturated aqueous sodium

5 chloride solution, dried (sodium sulphate), filgrand briefly (!) concentrated under reduced
pressure and dried. Yield: 616 mg (purity 83%, 5#%heory)

LC/MS [Method 1]: R= 1.04 min; MS (ESIpos): m/z = 286 (M+H)
Example 19.1C

4-Chloro-2-[5-(difluoromethyl)-2-methoxypyridin-4penzonitrile

cl X _CH,

10

616 mg (purity 83%, 1.79 mmol) of 5-(difluorometfyiodo-2-methoxypyridine and 325 mg
(.79 mmol) of 5-chloro-2-cyanophenylboronic acidn ithe presence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: 828(42% of theory)

15 LC/MS [Method 1]: R=1.11 min; MS (ESIpos): m/z = 295 (M+H)
Example 19.1D
4-Chloro-2-[5-(difluoromethyl)-2-oxo-1,2-dihydroggin-4-yl|benzonitrile

F

Cl N

216 mg (0.73 mmol) of 4-chloro-2-[5-(difluoromethpa-methoxypyridin-4-yllbenzonitrile and
20 pyridinium hydrobromide were reacted according #n&al Method 3A. Yield: 215 mg (purity
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64%, 67% of theory)
LC/MS [Method 1]: R= 0.81 min; MS (ESIpos): m/z = 281 (M+H)

Example 19.1E

2-[4-(5-Chloro-2-cyanophenyl)-5-(difluoromethyl)éopyridin-1(2H)-yl]propanoic acid
(racemate)
CH,
OH
Cl N O
O
N
NN

215 mg (purity 64%, 0.5 mmol) of 4-chloro-2-[5-(dibromethyl)-2-oxo-1,2-dihydropyridin-4-
yl]benzonitrile and 1.5 eq. of 2-bromopropanoiadagacemate) were reacted according to General
Method 4A at 50°C. Yield: 256 mg of crude prodymirfty 64%, 95% of theory)

LC/MS [Method 1]: R= 0.86 min; MS (ESIpos): m/z = 353 (M+H)

Example 19.1F

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-(difluomethyl)-2-oxopyridin-1(B)-

yl]propanoyl}amino)benzoate (racemate)

F CH,
N
F ZZ\
cl - - 0 0 CH,
w<cH3
Q 0 CH,
NN

65 mg (purity 88%, 0.16 mmol) of 2-[4-(5-chloro-gamophenyl)-5-(difluoromethyl)-2-
oxopyridin-1(2H)-yl]propanoic acid (racemate) and 1.2 eq.taft-butyl 4-aminobenzoate were
reacted according to General Method 5A. Yield: @b(#6% of theory)

LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 528 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.85 (s, 1H), 8.30 (s, 1H), 8.02 (d, 1AB8 (d, 2H),
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7.74 (m, 4H), 6.85 (br. t, 1H), 6.56 (s, 1H), 5(§81H), 1.74 (d, 3H), 1.55 (s, 9H).

Example 20.1A

2-Methoxy-5-trifluoromethylpyridin-4-ylboronic acid

F
F
F | SN
HO P CH
\? O/ 3
OH

10 g (56.5 mmol) of 2-methoxy-5-(trifluoromethylyigine were reacted according to General
Method 1A. Yield: 4.4 g (34% of theory)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 8.63 (br. s, 2H), 8.50 (s, 1H), 6.91 (d)]13.92 (s, 3H).

Example 20.1B

4-Chloro-2-[2-methoxy-5-(trifluoromethyl) pyridin-gHbenzonitrile

F
F
F SN
cl 2o CHs
SV

1.0 g (4.4 mmol) of 2-methoxy-5-trifluoromethylpgimn-4-ylboronic acid and 0.95 g (4.4 mmol) of
2-bromo-4-chlorobenzonitrile in the presence of 11,
bis(diphenylphosphino)ferrocene]palladium(ll)  cldie/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: 8%l (purity 71%, 18% of theory)

LC/MS [Method 1]: R= 1.19 min; MS (ESIpos): m/z = 313 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 8.76 (s, 1H), 8.07 (d, 1H), 7.81 (dd, 1R)77 (s, 1H),
7.16 (s, 1H), 4.01 (s, 3H).

Example 20.1C

4-Chloro-2-[2-ox0-5-(trifluoromethyl)-1,2-dihydropgin-4-yllbenzonitrile
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F
F
F Z~ “NH
Cl N
0
N
SN

450 mg (purity 71%, 1.02 mmol) of 4-chloro-2-[2-mexy-5-(trifluoromethyl)pyridin-4-
yl]benzonitrile and 20 eq. of pyridinium hydrochlte were reacted according to General Method
3A. After aqueous work-up, the crude product wadfigd by flash chromatography (silica gel 60,
dichloromethane/methanol mixtures). Yield: 456 mogrity 86%, quant.)

LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 299 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.58 (br. s, 1H), 8.09 (s, 1H), 8.03 1#), 7.77 (dd,
1H), 7.74 (s, 1H), 6.51 (s, 1H).

Example 20.1D

2-[4-(5-Chloro-2-cyanophenyl)-2-oxo-5-(trifluorontgt) pyridin-1(2H)-yl]propanoic acid
(racemate)
CH
i 3 OH
F ZZN
Cl N O
@]
N
NN

456 mg (purity 86%, 1.31 mmol) of 4-chloro-2-[2-e&gtrifluoromethyl)-1,2-dihydropyridin-4-
yl]benzonitrile and 1.5 eq. of 2-bromopropanoiadagacemate) were reacted according to General
Method 4A at 50°C. Yield: 515 mg (purity 51%, 54%itweory)

LC/MS [Method 1]: R= 0.91 min; MS (ESIpos): m/z = 371 (M+H)

Example 20.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxo-5rfluoromethyl) pyridin-1(2H)-

yl]propanoyl}amino)benzoate (racemate)
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F CH,
i N
F ZBN
cl - o o) O _CH,
Rew,
O CH,
\\N

515 mg (purity 51%, 0.71 mmol) of 2-[4-(5-chlorcc2anophenyl)-2-0x0-5-
(trifluoromethyl)pyridin-1(2H)-yl]propanoic acid (racemate) and 1.2 eq. trt-butyl 4-

aminobenzoate were reacted according to GenerddddddA. Yield: 251 mg (purity 79%, 51% of
theory)

LC/MS [Method 1]: R= 1.30 min; MS (ESIpos): m/z = 546 (M+H)

Example 21.1A

2,5-Dimethoxypyridin-4-ylboronic acid

o)
HC™ Y |N
HO X CH
\? O/ 3
OH

11.53 g (82.9 mmol) of 2,5-dimethoxypyridine weeacted according to General Method 1A. The
desired product precipitated out after acidificatiof the aqueous phase. Yield: 9.53 g (61% of
theory)

LC/MS [Method 1]: R= 0.47 min; MS (ESIpos): m/z = 184 (M+H)

Example 21.1B

4-Chloro-2-(2,5-dimethoxypyridin-4-yl)benzonitrile

7.87 g (purity 95%, 40.86 mmol) of 2,5-dimethoxyipym-4-ylboronic acid and 8.85 g (40.86
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mmol) of 2-bromo-4-chlorobenzonitrile in the presen  of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: &@ZBurity 92%, 51% of theory)

LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 275 (M+H)
Example 21.1C
4-Chloro-2-(5-methoxy-2-oxo0-1,2-dihydropyridin-4genzonitrile

0O

H,C Z “NH

Cl N
O]

\\N

7.23 g (purity 92%, 24.21 mmol) of 4-chloro-2-(2lBrethoxypyridin-4-yl)benzonitrile and
pyridinium hydrochloride were reacted according@eneral Method 3A. Yield: 6.66 g (purity
91%, 96% of theory)

LC/MS [Method 1]: R= 0.76 min; MS (ESlIpos): m/z = 261 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 11.45 (br. s, 1H), 7.98 (d, 1H), 7.75-7(&7, 2H), 7.29
(br. s, 1H), 6.43 (s, 1H), 3.64 (s, 3H).

Example 21.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]propanoic acid (racemate)

CH,
o) OH
HC™ Y N
cl X o)
0
N
SN

599 mg (purity 87%, 2.00 mmol) of 4-chloro-2-(5-tmexy-2-oxo0-1,2-dihydropyridin-4-
yhbenzonitrile and 1.5 eq. of 2-bromopropanoiadgcacemate) were reacted according to General
Method 4A at 90°C. Yield: 716 mg (purity 68%, 73%ilweory)

LC/MS [Method 1]: R= 0.80 min; MS (ESIpos): m/z = 333 (M+H)
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'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.99 (d, 1H), 7.73 (m, 2H), 7.48 (s, 18)50 (s, 1H),
5.17 (g, 1H), 3.65 (s, 3H), 1.61 (d, 3H).
Example 21.1E

tert-Butyl 4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxroxopyridin-1(H)-

yl]propanoyl}amino)benzoate (racemate)

CH
H,C™ Y N
cl N, © O\|<CH3
CH,
- O  CH,
NN

1.53 g (purity 73%, 3.35 mmol) of 2-[4-(5-chlorocganophenyl)-5-methoxy-2-oxopyridin-12-
yl]propanoic acid (racemate) and 1.1 eqtesf-butyl 4-aminobenzoate were reacted according to
General Method 5A. Yield: 1.52 g (purity 93%, 83%ilweory)

LC/MS [Method 1]: R=1.19 min; MS (ESIpos): m/z = 508 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.72 (s, 1H), 8.01 (d, 1H), 7.87 (d, 2@)/4 (m, 4H),
7.46 (s, 1H), 6.53 (s, 1H), 5.59 (g, 1H), 3.703¢3), 1.74 (d, 3H), 1.54 (s, 9H).

Example 21.2A

4-(5-Chloro-2-nitrophenyl)-2,5-dimethoxypyridine

215 mg (purity 85%, 1.0 mmol) of 2,5-dimethoxypynidi-ylboronic acid and 236 mg (1.0 mmol)
of 2-bromo-4-chloro-1-nitrobenzene in the preseoic&Phos precatalyst were reacted according
to General Method 2B. Yield: 124 mg (purity 93%%39f theory)

LC/MS [Method 2]: R= 3.22 min; MS (ESIpos): m/z = 295 (M+H)
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Example 21.2B

4-(5-Chloro-2-nitrophenyl)-5-methoxypyridin-2)-one

124 mg (purity 93%, 0.39 mmol) of 4-(5-chloro-2fophenyl)-2,5-dimethoxypyridine and
pyridinium hydrochloride were reacted according@eneral Method 3A. Yield: 115 mg (purity
85%, 89% of theory)

LC/MS [Method 1]: R= 0.74 min; MS (ESIpos): m/z = 281 (M+H)

Example 21.2C

2-[4-(5-Chloro-2-nitrophenyl)-5-methoxy-2-oxopynidiL (2H)-yl]propanoic acid (racemate)

115 mg (purity 85%, 0.35 mmol) of 4-(5-chloro-2rophenyl)-5-methoxypyridin-2¢1)-one and
1.5 eq. of 2-bromopropanoic acid (racemate) weaetesl according to General Method 4A at
50°C. Yield: 43 mg (35% of theory)

LC/MS [Method 1]: R= 0.80 min; MS (ESIpos): m/z = 353 (M+H)

Example 21.2D

tert-Butyl 4-({2-[4-(5-chloro-2-nitrophenyl)-5-methox®-oxopyridin-1(2)-

yl]propanoyl}amino)benzoate (racemate)
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Under argon and at RT, 25 mg (0.13 mmol}test-butyl 4-aminobenzoate, 44 ul (0.26 mmol) of
N,N-diisopropylethylamine and 74 pl (50% strength iWE 0.13 mmol) of T3P were added to a
solution of 30 mg (0.09 mmol) of 2-[4-(5-chloro-&rmphenyl)-5-methoxy-2-oxopyridin-1(2)-
yl]propanoic acid (racemate) in 2 ml of DMF, ane thnixture was stirred at RT for 2 h. The
reaction mixture was concentrated under reducedspre and the residue was purified by
preparative HPLC (Reprosil C18, water/acetonigiadient). Yield: 32 mg (71% of theory)

LC/MS [Method 1]: R= 1.19 min; MS (ESIpos): m/z = 528 (M+H)

Example 22.1A

tert-Butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxomlin-1(2H)-yl]acetate

o O CH
H3C/ / N/\n/ \|< 3
CH,

N o O  CH,

Cl

\\N

516 mg (purity 91%, 1.8 mmol) of 4-chloro-2-(5-metly-2-oxo-1,2-dihydropyridin-4-
yh)benzonitrile and 1.2 eq. dért-butyl bromoacetate were reacted according to Géméethod
4B at 100°C. Yield: 464 mg (68% of theory)

LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 375 (M+H)

Example 22.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-3-

cyclopropylpropanoate (racemate)
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H,C Z N w< :
CH,
cl X O  CH,
o)
N
SN

464 mg (1.24 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxoidin-1(2H)-
yllacetate and 293 mg (1.61 mmol) of (iodomethyt)opropane were reacted according to
General Method 7A. Yield: 379 mg (71% of theory)

LC/MS [Method 1]: R= 1.18 min; MS (ESIpos): m/z = 429 (M+H)

Example 22.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyndi(2H)-yl]-3-cyclopropylpropanoate

(racemate)

Cl NN O

378 mg (0.88 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-
yl]-3-cyclopropylpropanoate (racemate) were hydsely with 20 eq. of TFA according to General
Method 6A. Yield: 420 mg (purity 92%, quant.)

LC/MS [Method 1]: R=0.90 min; MS (ESIpos): m/z = 373 (M+H)

Example 22.1D

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(H)-yl]-3-

cyclopropylpropanoyllamino)benzoate (racemate)
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Cl NN

420 mg (purity 92%, 1.04 mmol) of 2-[4-(5-chloroc2anophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl]-3-cyclopropylpropanoic acid (racemate) an@ &q. oftert-butyl 4-aminobenzoate were
reacted according to General Method 5A. Yield: 84%8(61% of theory)

LC/MS [Method 1]: R= 1.29 min; MS (ESIpos): m/z = 548 (M+H)

Example 23.1A
tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]pent-4-ynoate
(racemate)
CH
=
O O CH
HC” Y7 N \|< 3
CH,
Cl . O CH,
@)
Y

309 mg (0.8 mmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxoialin-1(2H)-
yllacetate and 155 mg (1.04 mmol) of 3-bromoproyg- were reacted according to General
Method 7A. Yield: 288 mg (87% of theory)

LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 413 (M+H)
Example 23.1B

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]pent-4-ynoic acid (racemate)
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CH
Z
0 OH
HC™ Y N
cl X 0
0
X
NN

288 mg (0.7 mmol) otert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-
yllpent-4-ynoate (racemate) were hydrolysed wittATaecording to General Method 6A. Yield:
295 mg (purity 85%, quant.)

LC/MS [Method 1]: R= 0.81 min; MS (ESIpos): m/z = 357 (M+H)

Example 23.1C

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2)-yl]pent-4-

ynoyllamino)benzoate (racemate)

CH
=
o §
HC” Y N
cl X o) O._ _CH,
o) \|<
CH,
o) CH,

\\N

295 mg (purity 85%, 0.70 mmol) of 2-[4-(5-chlorazganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yllpent-4-ynoic acid (racemate) and 1.1 eq.teft-butyl 4-aminobenzoate were reacted
according to General Method 5A. Yield: 91 mg (24theory)

LC/MS [Method 1]: R=1.23 min; MS (ESIpos): m/z = 532 (M+H)

Example 24.1A

6-Methoxypyridin-3-ol
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At RT, 50 g (327 mmol) of 6-methoxypyridin-3-ylbarie acid were added to a solution of 46.0 g
(392 mmol) ofN-methylmorpholineN-oxide in 500 ml of dichloromethane, and the migtwas
stirred at 50°C for 14 h. Addition&-methylmorpholineN-oxide was added until the reaction had
gone to completion. The reaction mixture was cotreéed under reduced pressure and the crude
product was purified by flash chromatography (ailgel 60, cyclohexane/ethyl acetate mixtures).
Yield: 32.9 g (80% of theory)

LC/MS [Method 1]: R= 0.37 min; MS (ESIpos): m/z = 126 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 9.27 (s, 1H), 7.67 (d, 1H), 7.16 (dd, 1B)66 (d, 1H),
3.74 (s, 3H).

Example 24.1B

2-Methoxy-5-(tetrahydro42-pyran-2-yloxy)pyridine

10.1 g (119.9 mmol, 1.5 eq.) of 3,4-dihydnd-pyran and 1.4 g (8.0 mmol, 0.1 eq.) of 4-
toluenesulphonic acid were added to a solution0od 3 (79.9 mmol) of 6-methoxypyridin-3-ol in
150 ml of dichloromethane, and the mixture wasredirat RT for 5 d. After addition of
water/dichloromethane and phase separation, theeoagu phase was extracted with
dichloromethane. The combined organic phases weied dsodium sulphate), filtered and

concentrated under reduced pressure. Yield: 1718@6 of theory)
LC/MS [Method 1]: R= 0.95 min; MS (ESIpos): m/z = 210 (M+H)

Example 24.1C

4-lodo-2-methoxy-5-(tetrahydroRpyran-2-yloxy)pyridine
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At -78°C, 13.6 ml (90.1 mmol, 1.2 eq.) of 1,2-bisfdthylamino)ethane and 54.0 ml (86.4 mmol,
1.15 eq.) ofn-butyllithium were added to a solution of 16.2 . mmol) of 2-methoxy-5-
(tetrahydro-B-pyran-2-yloxy)pyridine in 250 ml of THF, and thexture was stirred at -78°C for

1 h. 24.8 g (97.6 mmol, 1.3 eq.) of iodine werenthdded, and the reaction mixture was stirred at
-78°C for 1 h and then allowed to warm to RT oveghti The reaction mixture was quenched with
water and extracted three times with ethyl acefite.combined organic phases were washed with
saturated aqueous sodium thiosulphate solutioeddgodium sulphate), filtered and concentrated

under reduced pressure. Yield: 25.1 g (purity 82285 of theory)
LC/MS [Method 1]: R= 1.18 min; MS (ESIpos): m/z = 336 (M+H)

Example 24.1D

4-lodo-6-methoxypyridin-3-ol

NN

|
CH
X o~ 3

50 ml (3 molar, 150 mmol) of hydrochloric acid wexéded to a solution of 25.1 g (purity 82%,
61.3 mmol) of 4-iodo-2-methoxy-5-(tetrahydrékpyran-2-yloxy)pyridine in 50 ml of dioxane and
50 ml of water, and the mixture was stirred at R Z h. The reaction mixture was then filtered
and the precipitate was rinsed with water and duiedier high vacuum. Yield: 13.5 g (purity 93%,
81% of theory)

LC/MS [Method 1]: R= 0.76 min; MS (ESIpos): m/z = 252 (M+H)
'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.70 (s, 1H), 7.22 (s, 1H), 3.74 (s, 3H).

Example 24.1E

4-lodo-5-isopropoxy-2-methoxypyridine



3 \l/ 3
O~ |N
- _CH,

At 0°C, 758 mg (4.5 mmol) of 2-iodopropane and 948 (6.9 mmol, 2 eq.) of potassium
carbonate were added to a solution of 861 mg (3nblnof 4-iodo-6-methoxypyridin-3-ol in 15

ml of acetone and the mixture was stirred at 80%ermight and concentrated under reduced
pressure. After addition of water/ethyl acetate ahdse separation, the aqueous phase was
extracted with ethyl acetate. The combined orgahi@ses were dried (sodium sulphate), filtered

and concentrated under reduced pressure. Yieldm@73% of theory)
LC/MS [Method 1]: R= 1.16 min; MS (ESIpos): m/z = 294 (M+H)
Example 24.1F

4-lodo-5-isopropoxypyridin-2()-one

3\|/3
O
Z "NH
X

741 mg (2.53 mmol) of 4-iodo-2-methoxy-5-(propagi@xy)pyridine and 20 eq. of pyridinium
hydrobromide were reacted according to General dtetBA. Yield: 413 mg (purity 92%) of a

mixture (1.4:1) of the iodine compound 24.1F areldhalogous bromine compound

LC/MS [Method 1]: bromine compound; R 0.71 min; MS (ESIpos): m/z = 232 (M+t)odine
compound: R= 0.74 min; MS (ESIpos): m/z = 280 (M+H)

Example 24.1G

2-(4-lodo-5-isopropoxy-2-oxopyridin-1kD-yl)propanoic acid (racemate)

CH,
\r CH,
o) OH
= N)\H/

H,C
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414 mg (purity 92%) of a mixture (1.4:1) of 4-io8e{propan-2-yloxy)pyridin-2(#)-one and the
analogous bromine compound were reacted with 1.50B@-bromopropanoic acid (racemate)
according to General Method 4A at 50°C. Yield: 7d (purity 90%) of a mixture (1.6:1) of the

iodine compound 24.1G and the analogous bromingoand

LC/MS [Method 1]: bromine compound; R 0.78 min; MS (ESIpos): m/z = 304 (M+t)odine
compound: R= 0.80 min; MS (ESIpos): m/z = 352 (M+H)

Example 24.1H

tert-Butyl 4-{[2-(4-iodo-5-isopropoxy-2-oxopyridin-1(2)-yl)propanoyl]amino}benzoate

(racemate)

H,

C._ _CH,
\l/ CH3
o N
2\
™ o) O _CH,
! 0 j<
CH,
O  CH,

771 mg (purity 90%) of a mixture (1.6:1) of 2-[4dim-2-0x0-5-(propan-2-yloxy)pyridin-1{2)-
yl]propanoic acid (racemate) and the analogous m@roompound were reacted with 1.2 eq. of
tert-butyl 4-aminobenzoate according to General MethadYield: 100 mg of a mixture (3:1) of

the iodine compound 24.1H and the analogous bronongound

LC/MS [Method 1]: bromine compound; R 1.22 min; MS (ESIpos): m/z = 479 (M+H)odine
compound: R= 1.24 min; MS (ESIpos): m/z = 527 (M+H)

Example 24.11

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-isopropg-2-oxopyridin-1(H)-

yl]propanoyl}amino)benzoate (racemate)

C CH

3 \l/ 3 CH3

o N
Z\

Cl N o O O\|<CH3

CH,
O CH,

\\N

H
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100 mg of a mixture (3:1) ofert-butyl 4-({2-[4-iodo-2-0x0-5-(propan-2-yloxy)pyridi1(2H)-
yl]propanoyllamino)benzoate (racemate) and the agmls bromine compound and 41 mg (0.23
mmol) of  5-chloro-2-cyanophenylboronic  acid in  thepresence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
reacted according to General Method 2A. Yield: 3L(20% of theory)

LC/MS [Method 1]: R= 1.31 min; MS (ESIpos): m/z = 536 (M+H)

Example 25.1A

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-apyridin-1(H)-yl]-4-methylpentanoate

CH,

CH,
0 O._ _CH
H,C™ Y N w< 3
CH,
X O  CH,

O

(racemate)

Cl

\\N

309 mg (0.80 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxolin-1(2H)-
yllacetate and 191 mg (1.04 mmol) of isobutyl i@idere reacted according to General Method
7A. Yield: 178 mg (purity 92%, 48% of theory) ofgaiuct.

LC/MS [Method 1]: R= 1.25 min; MS (ESIpos): m/z = 431 (M+H)

Example 25.1B

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-4-methylpentanoic acid
(racemate)
CH,
CH,
@) OH
HC™ Y N
Cl N O
O
N



10

15

- 160 -

178 mg (purity 92%, 0.38 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yl]-4-methylpentanoic acid (racemate) were hygsedd with TFA according to
General Method 6A. Yield: 165 mg (purity 85%, 98%lweory)

LC/MS [Method 1]: R= 0.95 min; MS (ESIpos): m/z = 375 (M+H)

Example 25.1C

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(H)-yl]-4-

methylpentanoyl}amino)benzoate (racemate)

CH,
CH,
0 N
HC™ Y N

cl X o) O.__CH,

o) \|<
CH,

O  CH,

\\N

166 mg (purity 85%, 0.38 mmol) of 2-[4-(5-chlorceganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl]-4-methylpentanoic acid (racemate) and 1.1 efy.tert-butyl 4-aminobenzoate were
reacted according to General Method 5A. Yield: &y (60% of theory)

LC/MS [Method 1]: R= 1.33 min; MS (ESIpos): m/z = 550 (M+H)

Example 26.1A

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]butanoic acid (racemate)

CH,
o OH
HC™ Y N
cl N o)
¢!
X

159 mg (purity 82%, 0.5 mmol) of 4-chloro-2-(5-metlg-2-oxo-1,2-dihydropyridin-4-
yl)benzonitrile and 1.5 eq. of 2-bromobutanoic acatemate) were reacted according to General
Method 4A at 50°C. Yield: 55 mg (32% of theory)
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LC/MS [Method 1]: R= 0.85 min; MS (ESIpos): m/z = 347 (M+H)

Alternative synthesis:

Under argon and at RT, 7.8 ml (101.8 mmol, 10 efjt)ifluoroacetic acid were added to a solution
of 4.1 g (10.2 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-
yl]butanoate (racemate) in 40 ml of dichloromethattre mixture was stirred at RT for 1 h, a
further 7.8 ml (101.8 mmol, 10 eq.) of trifluoroéiceacid were added, the mixture was stirred at
RT for 1 h, a further 7.8 ml (101.8 mmol, 10 ed.jrdluoroacetic acid were added and the mixture
was stirred at RT for 1 h. Once the reaction hadegm completion, the reaction mixture was
concentrated under reduced pressure and the res@sieo-evaporated in each case three times
with dichloromethane and once with toluene andddtiader reduced pressure. The residue was
taken up in 100 ml of ethyl acetate and washedatepéy with a strongly diluted aqueous sodium
bicarbonate solution (where the pH of the washiatewshould not exceed pH 3-4 since otherwise
the product is well soluble in water). The orgapi@se was subsequently dried (sodium sulphate),
filtered and concentrated under reduced pressime rdsidue was triturated with methgtt-butyl
ether, filtered, washed twice with methgit-butyl ether and dried under reduced pressuredyiel
2.9 g (83% of theory)

LC/MS [Method 1]: R= 0.81 min; MS (ESIpos): m/z = 347 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.97 (s, 1H), 7.99 (d, 1H), 7.77-7.70 @Hl), 7.41 (s,
1H), 6.49 (s, 1H), 5.09 (dd, 1H), 3.64 (s, 3H),12209 (m, 2H), 0.84 (t, 3H).

Example 26.1B

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2H)-

yl]butanoyl}amino)benzoate (racemate)

CH,
H
H3C/O = NJ;( §
Cl X o) O._ _CH,
° Ton,
O CH,

X
55 mg (0.16 mmol) of 2-[4-(5-chloro-2-cyanopheniimethoxy-2-oxopyridin-1(H)-yl]butanoic
acid (racemate) and 1.1 eq. wt-butyl 4-aminobenzoate were reacted according tae@G
Method 5A. Yield: 68 mg (82% of theory)
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LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 522 (M+H)
Example 26.2A

tert-Butyl 5-[4-({2-[4-(5-chloro-2-cyanophenyl)-5-metkg-2-oxopyridin-1(H)-
yl]butanoyl}amino)phenyl]-3-oxo-2,3-dihydroH-pyrazole-1-carboxylate (racemate)

M H,C_ M
CH,
o)
HC™ Y N
cl N o)
o)
N
SN

87 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanopheniimethoxy-2-oxopyridin-1(R)-yl]butanoic
acid (racemate) and 84 mg (purity 90%, 0.28 mmd|, €q.) oftert-butyl 5-(4-aminophenyl)-3-
oxo-2,3-dihydro-H-pyrazole-1-carboxylate were reacted according émeeal Method 5A. The
crude product was purified by preparative HPLC (Rejp C18, water/acetonitrile gradient). Yield:
17 mg (purity 70%, 8% of theory)

LC/MS [Method 1]: R= 1.13 min; MS (ESIpos): m/z = 604 (M+H)

Example 26.3A

tert-Butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(24)-yl]butanoyl}amino)-

2-methyl-3-ox0-2,3-dihydroH-indazole-1-carboxylate (racemate)

He. CHs
CH,
CH, 0
0
o N
H,C™ Y N N
N—CH,
cl \ 0
0
0
X
SN

87 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanophenimethoxy-2-oxopyridin-1(H)-yl]butanoic
acid (racemate) and 74 mg (0.27 mmol, 1.1 eqgtgrbutyl 6-amino-2-methyl-3-oxo0-2,3-dihydro-

1H-indazole-1-carboxylate were reacted according @oggal Method 5A. The crude product was
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purified by preparative HPLC (Reprosil C18, wateetanitrile gradient). Yield: 112 mg (77% of
theory)

LC/MS [Method 1]: R= 1.14 min; MS (ESIpos): m/z = 592 (M+H)

Example 26.4A

Ethyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(H)-yl]butanoyl}amino)-H-
benzimidazole-2-carboxylate (racemate)

CH3
H H
@] N
H3C/ 2 NL"/ \O:N 0
/> 2
Cl N O
o) N O—\
CH

Xy

3

87 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanophenylnethoxy-2-oxopyridin-1(&)-yl]butanoic
acid (racemate) and 56 mg (0.28 mmol, 1.1 eq.}ofl &-amino-H-benzimidazole-2-carboxylate
were reacted according to General Method 5A. Thelemproduct was purified by preparative
HPLC (Reprosil C18, acetonitrile/water + 0.1% forndcid gradient). Yield: 86 mg (64% of
theory)

LC/MS [Method 1]: R= 0.96 min; MS (ESIpos): m/z = 534 (M+H)

Example 26.5A

Ethyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]butanoyl}amino)-H-
indole-2-carboxylate (racemate)

CH,
CH
H H 3
o) N _/
H3C/ / NL”/ N @)
Cl X o) Y
@] O

\\N

87 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanopheniimethoxy-2-oxopyridin-1(R)-yl]butanoic

acid (racemate) and 56 mg (0.28 mmol, 1.1 eq.)tlofl &6-amino-H-indole-2-carboxylate were
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reacted according to General Method 5A. The crudelyct was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yiel® mg (55% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 533 (M+H)

Example 26.6A

Ethyl 5-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(H)-yl]butanoyl}amino)-H-

indole-2-carboxylate (racemate)

CH,
CH
H 3
@] N O_/
7
1 N NLV( %
cl NN © N X

N

NN
87 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanophenylnethoxy-2-oxopyridin-1(&)-yl]butanoic
acid (racemate) and 56 mg (0.28 mmol, 1.1 eq.)tlofl &-amino-H-indole-2-carboxylate were
reacted according to General Method 5A. The crudelyct was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yiedd: mg (70% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 533 (M+H)

Example 27.1A

1,3-Dithiane-2-carboxylic acid

9.20 g (100 mmol) of glyoxalic acid monohydrate,11nl (110 mmol) of 1,3-propanedithiol and
1.72 g (10.0 mmol) opara-toluenesulphonic acid were heated in 200 ml afdok under reflux
for 3 h. The reaction mixture was cooled to RT arttacted three times with 100 ml of saturated
aqueous sodium bicarbonate solution. The combinedaus phases were washed with 200 ml of
diethyl ether, acidified with aqueous hydrochlaamd (6N) and extracted four times with 200 ml
of ethyl acetate. The combined organic phases deee over magnesium sulphate and filtered,

and the solvent was removed under reduced pres$Sheeresidue was used for the next step
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without further purification. Yield: 8.0 g (47% tifeory)
LC/MS [Method 4]: R= 0.78 min; MS (ESIneg): m/z = 163 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 13.0 (br. s, 1H), 4.59 (s, 1H), 3.17-3(88 2H), 2.76-
2.68 (m, 2H), 1.98-1.79 (m, 2H).

Example 27.1B

tert-Butyl 1,3-dithiane-2-carboxylate

@] CHtH
oA
S

A little at a time, 10.5 g (48.2 mmol) of téft-butyl dicarbonate and 1.68 g (13.8 mmol) of
dimethylaminopyridine were added to a solution &47mmol (45.9 mmol) of 1,3-dithiane-2-
carboxylic acid in 28 ml of THRért-butanol (1:1). The resulting reaction mixture wised at RT
overnight and diluted with 150 ml of ethyl acetaféne organic phase was washed successively
with 100 ml of saturated aqueous ammonium chlosidleition, 100 ml of water and 100 ml of
saturated aqueous sodium chloride solution, drieek sodium sulphate and filtered, and the
solvent was removed under reduced pressure. Tidueewas purified by flash chromatography

and the title compound was obtained as a crystadlotid. Yield: 6.79 g (66% of theory)
LC/MS [Method 4]: R= 2.28 min; MS (ESIpos): m/z = 221 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 4.50 (s, 1H), 3.20-3.12 (m, 2H), 2.73-2(65, 2H),
1.92-1.80 (m, 2H), 1.45 (s, 9H).

Example 27.1C

1-lodo-2-methoxyethane

O
HC™ T
10.4 g (75.0 mmol) of 1-bromo-2-methoxyethane aBd Iy (90.0 mmol) of sodium iodide were
stirred in 75 ml of acetone at RT for 14 h. Theveot was then removed at 25°C and 220 mbar and
the residue was taken up in 100 ml of ethyl acefdte organic phase was twice washed with 50
ml of water, dried over sodium sulphate and filterend the solvent was removed under reduced

pressure. The crude product was used for the meptveithout further purification. Yield: 12.5 g
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(90% of theory)
GC/MS [Method 9]: R= 1.56 min; MS: m/z = 186 (M)
'H-NMR (400 MHz, CDC}): 5 [ppm] = 3.66 (t, 2H), 3.41 (s, 3H), 3.26 (t, 2H).

Example 27.1D

tert-Butyl 2-(2-methoxyethyl)-1,3-dithiane-2-carboxydat

H,Cx
0O CH
s K
0~ “CH,
S

10.2 g (46.1 mmol) ofert-butyl 1,3-dithiane-2-carboxylate and 12.0 g (64 Mat) of 1-iodo-2-
methoxyethane were initially charged in 127 ml whethylformamide, the mixture was cooled to
0°C and 6.21 g (55.3 mmol) of potassiternt-butoxide were added. The resulting reaction mixture
was stirred at 0°C for 1 h and at RT for 16 h. Téaction mixture was added to 1.5 | of a 1:2
mixture of ice and saturated aqueous ammonium ideél@olution and extracted three times with
300 ml of diethyl ether. The combined organic pbasere dried over magnesium sulphate and
filtered, and the solvent was removed under redpecedsure. The crude product was used for the

next step without further purification. Yield: 11g1(87% of theory)
LC/MS [Method 1]: R= 1.14 min; MS (ESIpos): m/z = 177 (M-COO-tert-Rit

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 3.46 (t, 2H), 3.19 (s, 3H), 3.13-3.06 @h]), 2.78-2.72
(m, 2H), 2.15 (t, 2H), 2.08-1.98 (m, 1H), 1.75-1(64 1H), 1.45 (s, 9H).

Example 27.1E

tert-Butyl 4-methoxy-2-oxobutanoate

0 CH
)<3CH3
o)
7
H,C o) CH,

O

A solution of 10.6 g (38.1 mmol) dert-butyl 2-(2-methoxyethyl)-1,3-dithiane-2-carboxylate
365 ml of acetone and 18 ml of water was addedwdszpto a solution, cooled to -18°C,54.2 g
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(305 mmol) ofN-bromosuccinimide in 365 ml of acetone and 18 mivater such that the internal
temperature did not exceed -5°C. After the addibiad ended, the mixture was stirred for another
10 min and the reaction was then terminated usi@gyngl of sodium sulphite solution (1N). 420 ml

of n-heptane were added to the reaction mixture amel, phase separation, the aqueous phase was
extracted three times with 315 ml of ethyl acetdtege combined organic phases were dried over
sodium sulphate and filtered, and the solvent vemsorved at 25°C and 75 mbar. The resulting
suspension was stirred with 100 mlrmehexane and the precipitate was filtered off. Takwent

was removed under reduced pressure, giving thettaognpound. Yield: 5.28 g (59% of theory)
GC/MS [Method 9]: R= 3.20 min; MS: m/z = 188 (M)
'H-NMR (400 MHz, CDC)): § [ppm] = 3.70 (t, 2H), 3.34 (s, 3H), 3.04 (t, 2H)55 (s, 9H).

Example 27.1F

tert-Butyl 2-hydroxy-4-methoxybutanoate (racemate)

0 CH
)<3CH3

_0
H,C o) CH,

OH

At 0°C, 1.05 g (27.6 mmol) of sodium borohydriderav@added a little at a time to a solution of
5.20 g (27.6 mmol) ofert-butyl 4-methoxy-2-oxobutanoate in 68.5 ml of methlaithe reaction
mixture was stirred for another 5 min, 5 ml of wateere added and the pH was adjusted to 6 using
aqueous hydrochloric acid (1N). Methanol was rerdouwrder reduced pressure at 30°C and the
agueous phase that remained was extracted thres tifth 50 ml of diethyl ether. The combined
organic phases were dried over magnesium sulpmatefilkered, and the solvent was removed
under reduced pressure (25°C, 70 mbar). Yield: 4.487% of theory)

GC/MS [Method 9]: R= 3.07 min; MS: m/z = 190 (M)

'H-NMR (400 MHz, CDCJ): & [ppm] = 4.19-4.15 (m, 1H), 3.55 (t, 2H), 3.3338{), 3.08 (d, 1H),
2.10-2.02 (m, 1H), 1.91-1.83 (m, 1H), 1.49 (s, 9H).

Example 27.1G

tert-Butyl 4-methoxy-2-{[(trifluoromethyl)sulphonyl]oxyjutanoate (racemate)
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)<?CH3
o)
7
H,C - 0 CH,
N\ _O
o=s"
F F
F

3.15 g (16.6 mmol) oftert-butyl 2-hydroxy-4-methoxybutanoate (racemate) in 158 of
dichloromethane and 2.89 ml (24.8 mmol) of lutidirsmd 4.20 ml (24.8 mmol) of
trifluoromethanesulphonic anhydride were reactembating to General Method 8A. Yield: 4.44 g
(83% of theory)

'H-NMR (400 MHz, CDCY): & [ppm] = 5.18 (dd, 1H), 3.56-3.44 (m, 2H), 3.3438l), 2.31-2.23
(m, 1H), 2.21-2.12 (m, 1H), 1.51 (s, 9H).

Example 27.1H

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-4-methoxybutanoate

O/CH3
@] O CH
H3C/ 7 N/g( \|< 3
CH,
X O  CH,

O

(racemate)

Cl

Ny

A little at a time, 405 mg (10.1 mmol) of sodiumdnigle (60% in mineral oil) were added to a
suspension of 2.4 g (9.2 mmol) of 4-chloro-2-(54mety-2-o0xo-1,2-dihydropyridin-4-
yhbenzonitrile in 70 ml of tetrahydrofuran, andtmixture was stirred at RT for another 1 h. 4.45
g (13.8 mmol) oftert-butyl 4-methoxy-2-{[(trifluoromethyl)sulphonyl]oXputanoate (racemate)
as a solution in 20 ml of THF were quickly addedpwise to the resulting reaction solution, and
after the addition had ended the mixture was stiae RT for another 1.5 h. The reaction was
terminated by additon of 150 ml of saturated aqeesmumonium chloride solution and 150 ml of
methyltert-butyl ether. The phases were separated and tlemasgphase was extracted three times
with 130 ml of methykert-butyl ether. The combined organic phases wereddner magnesium

sulphate and filtered, and the solvent was remawetkr reduced pressure. The crude product was



10

15

20

- 169 -
purified by flash chromatography (120 g silica gdge, 85 ml/min, cyclohexane/ethyl acetate
gradient), giving the title compound. Yield: 1.7348% of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 433 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 7.99 (d, 1H), 7.74 (s, 1H), 7.73 (dd, 1AB8 (s, 1H),
6.49 (s, 1H), 5.11 (t, 1H), 3.64 (s, 3H), 3.41-3(8§ 1H), 3.23-3.13 (m, 1H), 3.20 (s, 3H), 2.36-
2.31 (m, 2H), 1.40 (s, 9H).

Example 27.11
2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyriei (2H)-yl]-4-methoxybutanoic acid
(racemate)
CH
O/ 3
O OH
HC™ Y N
Cl N O
O
¥

1.99 g (4.60 mmol) otert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-4-methoxybutanoic acid (racemate) in 46 ml efhbromethane and 13.3 ml (172 mmol) of
TFA were reacted according to General Method 6&Id(i1.58 g (91% of theory)

LC/MS [Method 1]: R=0.82 min; MS (ESIneg): m/z = 374 (M-H)

'H-NMR (400 MHz, DMSO-g):  [ppm] = 13.0 (br. s, 1H), 7.99 (d, 1H), 7.75-7(#, 2H), 7.42
(s, 1H), 6.48 (s, 1H), 5.13 (t, 1H), 3.63 (s, 3B1%1-3.31 (m, 1H), 3.19 (s, 3H), 3.15-3.10 (m, 1H),
2.38-2.33 (m, 2H).

Example 27.1J

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]-4-

methoxybutanoyl}amino)benzoate (racemate)
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o~ CHs
o N
HC™ Y N
cl NN, © O« _-CH,
- o)
SN

150 g (3.98 mmol) of 2-[4-(5-chloro-2-cyanopherylinethoxy-2-oxopyridin-1(&)-yl]-4-
methoxybutanoic acid (racemate), 658 mg (3.98 mrabgthyl 4-aminobenzoate, 566 mg (3.98
mmol) of Oxima and 620 pl (3.98 mmol) of DIC in 88 of dimethylformamide were reacted

according to General Method 5B. Filtration gavetitie compound. Yield: 1.87 g (85% of theory)
LC/MS [Method 1]: R=1.10 min; MS (ESIpos): m/z = 524 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.8 (s, 1H), 8.00 (d, 1H), 7.94 (d, 2R)79 (d, 2H),
7.65 (s, 1H), 7.74 (dd, 1H), 7.51 (s, 1H), 6.5313), 5.76 (t, 1H), 4.29 (q, 2H), 3.69 (s, 3H),3.4
3.25 (m, 2H), 3.21 (s, 3H), 2.45-2.40 (m, 2H), 1(BBH).

Example 28.1A

(29-2-Methoxypropyltrifluoromethanesulphonate

CH,
., _CH
F>|\ o)
F s”
N\
O O

645 mg (7.16 mmol) of §-(+)-2-methoxypropanol and 1.27 ml (7.52 mmol, 51.8q.) of
trifluoromethanesulphonic anhydride in the presentel17 pl (7.87 mmol, 1.1 eq.) of 2,6-
dimethylpyridine were reacted according to Genktalhod 8A. The crude product was reacted in

the next step without further purification.
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Example 28.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-2,3,5-trideoxy-40O-

methyl-L-glycero-pentonate (mixture of enantiomaliig pure diastereomers 1 and 2)

CH,
",,,O/CH3
o) O. _CH
H.cT Y2 N 8
3 CH,
Cl X . o) CH,
\\N

450 mg (1.15 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxeidin-1(2H)-
ylJacetate in the presence of 1.27 ml (1.27 mmdl,elg.) of bis(trimethylsilyl)lithium amide (1M
in THF) and 384 mg (1.73 mmol, 1.5 eq.) o52-methoxypropy! trifluoromethanesulphonate
were reacted according to General Method 7B. Yl mg (73% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 447 (M+H)

Example 28.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-2,3,5-trideoxy-40O-methyl-L-

glycero-pentonic acid (mixture of enantiomericallyre diastereomers 1 and 2)

CH,
10 CHs
o) OH
HC™ Y N
cl ™ o)
o)
N
SN

375 mg (0.84 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-2,3,5-trideoxy-40O-methyl-L-glycero-pentonate  (mixture  of  enantioroally  pure
diastereomers 1 and 2) were hydrolysed with TFArting to General Method 6A. Yield: 391 mg
(purity 92%, quant.)

LC/MS [Method 2]: diastereomer 1; R 2.28 min; MS (ESIpos): m/z = 391 (M+H)}iastereomer
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2: R =2.36 min; MS (ESIpos): m/z = 391 (M+H)

Example 28.1D

tert-Butyl 4-({(49-2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxomin-1(2H)-yl]-4-

methoxypentanoyl}amino)benzoate (mixture of enangdcally pure diastereomers 1 and 2)

CH,
N"’O/CH3
o N
HC™ Y N
cl N, O O _CH,
Ton,
O CH,

AV
391 mg (purity 92%, 0.92 mmol) of 2-[4-(5-chlorccganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl]-2,3,5-trideoxy-40-methyl-L-glycero-pentonic acid (mixture of enamtierically pure
diastereomers 1 and 2) and 196 mg (1.01 mmol, .1 &f tert-butyl 4-aminobenzoate were
reacted according to General Method 5A. Yield: B8y (71% of theory)

LC/MS [Method 1]: diastereomer 1; R 1.23 min; MS (ESIpos): m/z = 566 (M+H}iastereomer
2: R = 1.24 min; MS (ESIpos): m/z = 566 (M+H)

Example 29.1A

(2R)-2-Methoxypropan-1-ol

OH

Under argon and at 0°C, 858 pul (8.39 mmol, 1.8 efjhorane/dimethyl sulphide complex were
added dropwise to a solution of 500 mg (4.66 mmblR)-(+)-2-methoxypropionic acid in 10 mi

of dichloromethane, the reaction mixture was dire@ RT overnight and aqueous sodium
hydroxide solution (2M) was then added dropwisdeAphase separation, the aqueous phase was
extracted with dichloromethane. The combined omartiases were dried (sodium sulphate),
filtered, concentrated under reduced pressure (vt <20°C, pressure >300 mbar) and dried.
Yield: 490 mg (quant.)
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'H-NMR (400 MHz, DMSO-g): & [ppm] = 4.55 (t, 1H), 3.40-3.31 (m, 1H), 3.30-3.20, 2H),
3.24 (s, 3H), 1.02 (d, 3H).

Example 29.1B

(2R)-2-Methoxypropy! trifluoromethanesulphonate

CH
F o~
F>|\ o)
F s”
A\
e

3

490 mg of (®)-2-methoxypropan-1-ol and 1.01 ml (5.98 mmol, 14qg.) of
trifluoromethanesulphonic anhydride in the presemmfe834 pl (5.98 mmol, 1.1 eq.) of
triethylamine were reacted according to Generalhglét8A. The crude product was reacted in the

next step without further purification.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 4.39 (dd, 1H), 4.17 (dd, 1H), 3.66-3.58, (th), 3.33
(s, 3H), 1.09 (d, 3H).

Example 29.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-2,3,5-trideoxy-40O-

methyl-D-glycero-pentonate (mixture of enantiomalticpure diastereomers 1 and 2)

CH,
O/CH3

o o._ _CH
HC™ Y7 TN \|< 3
CH,

N O CH,

O

Cl

N

NN
500 mg (1.24 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojalin-1(2H)-
ylJacetate in the presence of 1.36 ml (1.36 mmdl,elg.) of bis(trimethylsilyl)lithium amide (1M
in THF) and 861 mg (purity 80%, 3.1 mmol, 2.5 emf (2R)-2-methoxypropyl

trifluoromethanesulphonate were reacted accordingdneral Method 7B. Yield: 99 mg (19% of

theory)
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Example 29.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-2,3,5-trideoxy-40-methyl-D-

glycero-pentonic acid (mixture of enantiomericallyre diastereomers 1 and 2)

CH,
CH
O/ 3
o) OH
HC T Y N
cl ™ o)
o)
N
SN

99 mg (0.22 mmol) of tert-butyl 2-[4-(5-chloro-2aryophenyl)-5-methoxy-2-oxopyridin-1(2H)-
yl]-2,3,5-trideoxy-40O-methyl-D-glycero-pentonate  (mixture  of  enantioroally  pure
diastereomers 1 and 2) were hydrolysed with TFArding to General Method 6A. Yield: 88 mg
(purity 88%, 91% of theory)

LC/MS [Method 8]: diastereomer 1; R 1.05 min; MS (ESlIpos): m/z = 391 (M+kiYliastereomer
2: R =1.07 min; MS (ESIpos): m/z = 391 (M+H)

Example 29.1E

tert-Butyl 4-({(4R)-2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxomin-1(2H)-yl]-4-

methoxypentanoyl}amino)benzoate (mixture of enangdcally pure diastereomers 1 and 2)

CH,
O/CH3
o N
HC™ Y N
cl N, O O _CH,
Ton,
O CH,

A5V
88 mg (purity 88%, 0.20 mmol) of 2-[4-(5-chloro-gamnophenyl)-5-methoxy-2-oxopyridin-12-
yl]-2,3,5-trideoxy-40-methyl-D-glycero-pentonic acid (mixture of enantierically pure
diastereomers 1 and 2) and 42 mg (0.22 mmol, 1)loétert-butyl 4-aminobenzoate were reacted

according to General Method 5A. Yield: 51 mg (46#4heory) mixture of enantiomerically pure
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diastereomers 1 and 2 and 26 mg (23% of theorg)astereomer 1.

LC/MS [Method 8]: diastereomer 1; R 1.51 min; MS (ESIneg): m/z = 564 (M-H}liastereomer
2: R =1.52 min; MS (ESIneg): m/z = 564 (M-H)

Example 30.1A

5 (2R)-Tetrahydrofuran-2-ylmethyl trifluoromethanesulpiate

un,o

F
F>|\ o)
F s”
//\
O O

300 mg (2.9 mmol) of ®-tetrahydrofuran-2-ylmethanol and 512 pl (3.0 mmbO5 eq.) of
trifluoromethanesulphonic anhydride in the presente369 upl (3.2 mmol, 1.1 eq.) of 2,6-
dimethylpyridine were reacted according to Genbtathod 8A. The crude product was reacted in

10 the next step without further purification.

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 4.35 (dd, 1H), 4.17 (dd, 1H), 4.09 (dq,)1B.86-3.70
(m, 2H), 2.00-1.79 (m, 3H), 1.61-1.47 (m, 1H).

Example 30.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yI]-3-[(2R)-

15 tetrahydrofuran-2-yl]propanoate (mixture of enamtgsically pure diastereomers 1 and 2)

Cl

450 mg (purity 94%, 1.1 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-ylJacetate in the presence of 1.35 ml (1.35 mmd,2 eq.) of
bis(trimethylsily)lithium amide (1M in THF) and 8 mg (1.7 mmol, 1.5 eq.) of R}-
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tetrahydrofuran-2-ylmethyl trifluoromethanesulphtenaere reacted according to General Method
7B. Yield: 625 mg (purity 76%, 92% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 459 (M+H)

Example 30.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyndi(2H)-yl]-3-[(2R)-tetrahydrofuran-2-

yl]lpropanoic acid (mixture of enantiomerically pufi@stereomers 1 and 2)

Cl

625 mg (purity 76%, 1.0 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(2H)-yl]-3-[(2R)-tetrahydrofuran-2-yl]propanoate (mixture of enamterically pure
diastereomers 1 and 2) were hydrolysed with TFA®ting to General Method 6A. Yield: 585 mg
(purity 73%, quant.)

LC/MS [Method 1]: diastereomer 1; R 2.33 min; MS (ESIpos): m/z = 403 (M+H)iastereomer
2: R = 2.38 min; MS (ESIpos): m/z = 403 (M+H)

Example 30.1D

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxdroxopyridin-1()-yl]-3-[(2R)-
tetrahydrofuran-2-yl]propanoyl}amino)benzoate (rahe of enantiomerically pure diastereomers 1
and 2)
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o)
HC T Y N
cl S T O._ _CH,
Ton,
O CH,

585 mg (purity 73%, 1.1 mmol) of 2-[4-(5-chloro-2amophenyl)-5-methoxy-2-oxopyridin-1K3-

lllllo

yl]-3-[(2R)-tetrahydrofuran-2-yl]propanoic acid (mixture ofasmtiomerically pure diastereomers 1
and 2) and 225 mg (1.2 mmol, 1.1 eq.)taft-butyl 4-aminobenzoate were reacted according to
General Method 5A. Yield: 327 mg (53% of theory)

LC/MS [Method 1]: R= 1.27 min; MS (ESIpos): m/z = 578 (M+H)

Example 31.1A

(29-Tetrahydrofuran-2-ylmethanol

OH

Under argon and at 0°C, 3.3 ml (32.4 mmol, 1.8 efjhorane/dimethyl sulphide complex were
added dropwise to a solution of 2.13 g (18.0 mmbl(RS)-tetrahydrofuran-2-carboxylic acid in 35

ml of dichloromethane, the reaction mixture wasresti at RT overnight and aqueous sodium
hydroxide solution (2M) was then added dropwisdeAphase separation, the aqueous phase was
extracted with dichloromethane. The combined omartiases were dried (sodium sulphate),
filtered, concentrated under reduced pressure aied.dYield: 2.19 g (assumed purity of 80%,

quant.)

Example 31.1B

(29-Tetrahydrofuran-2-ylmethyl trifluoromethanesul piate
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2.19 g (assumed purity of 80%, 17.2 mmol) d){&trahydrofuran-2-ylmethanol and 3.1 ml (18.0
mmol, 1.05 eq.) of trifluoromethanesulphonic anligerin the presence of 2.2 ml (18.9 mmol, 1.1
eq.) of 2,6-dimethylpyridine were reacted accordm@eneral Method 8A. The crude product was

reacted in the next step without further purifioati

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 4.35 (dd, 1H), 4.17 (dd, 1H), 4.09 (dq,)1B.86-3.70
(m, 2H), 2.00-1.79 (m, 3H), 1.60-1.47 (m, 1H).

Example 31.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-[(29)-

tetrahydrofuran-2-yl]propanoate (mixture of enamtgsically pure diastereomers 1 and 2)

o) O _CH
HC™ Y N j< 3
CH,

O CH

Cl N

3.0 g (purity 93%, 7.4 mmol) dert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxoialin-
1(2H)-yl]acetate in the presence of 8.9 ml (8.9 mma2, dq.) of bis(trimethylsilyl)lithium amide
(IM in THF) and 3.5 g (assumed purity 80%, 11.9 mimMo6 eq.) of (&-tetrahydrofuran-2-
ylmethyl trifluoromethanesulphonate were reactecbeting to General Method 7B. Yield: 1.7 g
(49% of theory)

LC/MS [Method 8]: R= 1.09 min; MS (ESIpos): m/z = 403 (M¥t.-Butyl+H)".
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Example 31.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopynidi(2H)-yl]-3-[(2S)-tetrahydrofuran-2-

yl]propanoic acid (mixture of enantiomerically pufi@stereomers 1 and 2)

_O OH

cl X o)

5 1.57 g (3.36 mmol) otert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-[(29-tetrahydrofuran-2-yl]propanoate (mixture of enamierically pure diastereomers 1 and
2) were hydrolysed with TFA according to Generalibel 6A. Yield: 1.41 g (purity 92%, 96% of
theory)

LC/MS [Method 8]: diastereomer 1; R 1.09 min; MS (ESIpos): m/z = 403 (M+H)iastereomer
10 2: R =1.11 min; MS (ESIpos): m/z = 403 (M+H)

Example 31.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(H)-yl]-3-[(29)-
tetrahydrofuran-2-yl]propanoyl}amino)benzoate (rahe of enantiomerically pure diastereomers 1
and 2)
0
H
H3C/O Z N N
Cl NN o O \©WO CH,
K
0 CH3C s
Ny

15

1.54 g (purity 92%, 3.52 mmol) of 2-[4-(5-chlorocganophenyl)-5-methoxy-2-oxopyridin- 13-
yl]-3-[(29)-tetrahydrofuran-2-yl]propanoic acid (mixture afamtiomerically pure diastereomers 1

and 2) and 747 mg (3.87 mmol, 1.1 eq.)et-butyl 4-aminobenzoate were reacted according to
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General Method 5A. Yield: 1.61 g (79% of theory)
LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 578 (M+H)

Example 32.1A

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-3-hydroxy-3-

(tetrahydrofuran-3-yl)propanoate (diastereomer omei

0]
HO

O O CH

H3C/ =z N \|< 3

CH,

Cl N\ O CH
O
¥

At -70°C, 6.94 ml (6.94 mmol, 1.3 eq.) of bis(tritgsilyl)lithium amide (1M in THF) were
added dropwise to a solution of 2.00 g (5.34 mnedRert-butyl [4-(5-chloro-2-cyanophenyl)-5-
methoxy-2-oxopyridin-1(R)-yl]lacetate in 50 ml of tetrahydrofuran, the miduwas stirred at
-70°C for 10 min, a solution of 801 mg (8.00 mnioh eq.) of tetrahydrofuran-3-carbaldehyde in 4
ml of tetrahydrofuran was added and the mixture stased at -70°C for 90 min. The reaction
mixture was warmed to -20°C, and 25 ml of semisditr aqueous ammonium chloride solution
were added. After phase separation, the aqueouseplvas extracted with diethyl ether. The
combined organic phases were washed with satuegedous sodium chloride solution, dried
(sodium sulphate), filtered, concentrated undeuced pressure and dried. The crude product was
purified by flash chromatography (KP-SIL, petroleetmer/ethyl acetate 33-75%). Yield: 1.49 g
(56% of theory)

LC/MS [Method 1]: R= 0.99 min; MS (ESIpos): m/z = 475 (M+H)

Example 32.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(tetrahydrofuran-3-

yhacrylate (diastereomer mixture)
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0 O _CH
HC T Y7 N \|< 3
CH,
cl X O CH

At RT, 0.5 ml (3.8 mmol, 1.2 eq.) of diethylamintshwr trifluoride was added dropwise to a
solution of 1.55 mg (3.13 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(4H)-yl]-3-hydroxy-3-(tetrahydrofuran-3-yl)propanoafdiastereomer mixture) in 48

5 ml of dichloromethane, the mixture was stirred &tf& 90 min and 50 ml of dichloromethane and
50 ml of saturated agueous sodium bicarbonateigolutere then added. After phase separation,
the agueous phase was extracted with dichlorometfdre combined organic phases were washed
with saturated aqueous sodium chloride solutioredd{sodium sulphate), filtered, concentrated

under reduced pressure and dried. Yield: 1.38 #o(68theory)
10 LC/MS [Method 1]: R= 1.03 min/1.05 min; MS (ESIpos): m/z = 457 (M¥HM57 (M+H)'.

Example 32.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(tetrahydrofuran-3-

yhpropanoate (mixture of racemic diastereomers)

o) o) CH
HCT YT \|<CH3
Cl X 0 CH, °

15 At RT, 1.38 g (2.90 mmol) dfert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2epyridin-
1(2H)-yl]-3-(tetrahydrofuran-3-yl)acrylate (diasterearmmixture) were admixed with 100 ml of a
"Hot Stryker’'s" reagent solution [B. A. Baket al. Org. Lett.2008, 10, 289-292]. The reaction
mixture was stirred at RT for 6 h and then con@att under reduced pressure. Four times, the

crude product was stirred with in each case 50 frdaetonitrile and decanted. The combined
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organic phases were concentrated under reducedupeesThe residue was purified by flash
chromatography (PF-50SIHC, petroleum ether/eth@taie 40-66%). Yield: 930 mg (70% of
theory)

LC/MS [Method 1]: R= 1.06 min; MS (ESIpos): m/z = 459 (M+H)

Example 32.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopynridi(2H)-yl]-3-(tetrahydrofuran-3-

yh)propanoic acid (mixture of racemic diastereoers

Q
o) OH
HC™ Y N
cl X o)
o)
AS¥

930 mg (2.0 mmol) otert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-
yl]-3-(tetrahydrofuran-3-yl)propanoate (mixture @icemic diastereomers) were hydrolysed with
TFA according to General Method 6A. Yield: 974 rpgrity 94%, quant.)

LC/MS [Method 1]: R=0.77 min; MS (ESIpos): m/z = 403 (M+H)

Example 32.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxX@roxopyridin-1(2)-yl]-3-

(tetrahydrofuran-3-yl)propanoyllamino)benzoate (tane of racemic diastereomers)

O

H
o) N
HC T Y N
cl NN © O _CH,
\|<CH3
O CH,

AV
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900 mg (purity 94%, 2.1 mmol) of 2-[4-(5-chloro-gamophenyl)-5-methoxy-2-oxopyridin-1H2-
yl]-3-(tetrahydrofuran-3-yl)propanoic acid (mixtu# racemic diastereomers) and 446 mg (2.3
mmol, 1.1 eq.) ofert-butyl 4-aminobenzoate were reacted according toe@ Method 5A. Yield:
682 mg (purity 97%, 54% of theory) and 113 mg ({yu#2%, 9% of theory)

LC/MS [Method 1]: R= 1.20 min; MS (ESIpos): m/z = 578 (M+H)

Example 33.1A

Tetrahydro-H-pyran-4-ylmethyl trifluoromethanesulphonate

NV
F S

oo

F o

5.00 g (43.0 mmol) of tetrahydrd42pyran-4-ylmethanol in 75 ml of dichloromethane &%2 ml
(47.3 mmol) of lutidine and 7.65 ml (45.2 mmol) toifluoromethanesulphonic anhydride were
reacted according to General Method 8A. The crudelyct was used for the next step without

further purification. Yield: 12.4 g (quant.)
GC/MS [Method 9]: R= 3.15 min; MS: m/z = 248 (M)

'H-NMR (400 MHz, CDCJ): & [ppm] = 4.37 (d, 2H), 4.03 (dd, 2H), 3.41 (dt, 212)16-2.02 (m,
1H), 1.72-1.65 (m, 2H), 1.48-1.37 (m, 2H).

Example 33.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(tetrahydro-2-

pyran-4-yl)propanoate (racemate)

@)
@] @)
H3C/ / N CH3
CH,
Cl N @) CH,
(@]

NN
NN

1.65 g (4.41 mmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojaln-1(2H)-
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yllacetate, 1.64 g (6.61 mmol) of tetrahydid-gyran-4-ylmethyl trifluoromethanesulphonate and
5.73 ml (5.73 mmol) of bis(trimethylsily)lithiumnaide (1M in THF) in 37 ml of THF were
reacted according to General Method 7B. Purificatity column chromatography (80 g silica
cartridge, flow rate: 60 ml/min, cyclohexane/ethgktate gradient) gave the title compound. Yield:
1.57 g (73% of theory)

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 473 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.99 (d, 1H), 7.77-7.71 (m, 2H), 7.40 18{), 6.51 (s,
1H), 5.32-5.26 (m, 1H), 3.85-3.76 (m, 2H), 3.64 38l), 3.23-3.13 (m, 2H), 2.22-2.12 (m, 1H),
2.02-1.93 (M, 1H), 1.73-1.66 (m, 1H), 1.51-1.45 {id), 1.40 (s, 9H), 1.36-1.13 (m, 3H).

Example 33.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-(tetrahydro-H-pyran-4-

yhpropanoic acid (racemate)

_0 OH

Cl NN @)

1.57 g (3.32 mmol) otert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-(tetrahydro-H-pyran-4-yl)propanoate (racemate) in 25 ml of dicbinethane and 5.12 ml
(66.4 mmol) of TFA were reacted according to Gelndiethod 6A. Yield: 1.60 g (quant.)

LC/MS [Method 1]: R= 0.80 min; MS (ESIpos): m/z = 417 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.1 (s, 1H), 7.99 (d, 1H), 7.77-7.71 @H}), 7.45 (s,
1H), 6.50 (s, 1H), 5.38-5.30 (m, 1H), 3.85-3.74 PH), 3.63 (s, 3H), 3.22-3.12 (m, 2H), 2.26-2.16
(m, 1H), 2.05-1.96 (m, 1H), 1.73-1.65 (m, 1H), 21480 (m, 1H), 1.36-1.11 (3H).
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Example 33.1D

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(tetrahydro-2-pyran-4-

yl)propanoyl}amino)benzoic acid (racemate)

o)
0 N
HC™ Y N
cl X o) o._ _CH
o ~ 3
- o)
SN

1.38 g (3.31 mmol) of 2-[4-(5-chloro-2-cyanopherylinethoxy-2-oxopyridin-1(&)-yl]-3-
(tetrahydro-#1-pyran-4-yl)propanoic acid (racemate), 547 mg (3.8imol) of ethyl 4-
aminobenzoate, 471 mg (3.31 mmol) of Oxima and AL§3.31 mmol) of DIC in 33 ml of
dimethylformamide were reacted according to Gendithod 5B. The crude product was purified
by flash chromatography (120 g cartridge, 85 ml/nesiyclohexane/ethyl acetate gradient). Yield:
1.10 g (58% of theory)

LC/MS [Method 1]: R= 1.14 min; MS (ESIpos): m/z = 564 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.9 (s, 1H), 8.00 (d, 1H), 7.94 (d, 2@)81-7.72 (m,
4H), 7.52 (s, 1H), 6.54 (s, 1H), 5.92-5.85 (m, 1#B3-4.25 (g, 2H), 3.87-3.77 (m, 2H), 3.69 (s,
3H), 3.25-3.11 (m, 2H), 2.31-2.21 (m, 1H), 2.034L@n, 1H), 1.65-1.57 (m, 2H), 1.39-1.19 (m,
3H), 1.32 (t, 3H).

Example 34.1A
Tetrahydro-#-pyran-3-ylmethyl trifluoromethanesulphonate (raetsh
O
F
N
@)
F~ sl

//\\
O O
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232 mg (2.00 mmol) of tetrahydrd42pyran-3-ylmethanol and 355 pl (2.10 mmol, 1.05) ex.
trifluoromethanesulphonic anhydride in the presente256 pl (2.20 mmol, 1.1 eq.) of 2,6-
dimethylpyridine were reacted according to Genktalhod 8A. The crude product was reacted in

the next step without further purification.

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 4.21-4.12 (m, 2H), 3.77 (dd, 1H), 3.7486n, 1H),
3.40-3.30 (m, 1H), 3.20 (dd, 1H), 2.00-1.87 (m, 1HY9-1.69 (m, 1H), 1.64-1.53 (m, 1H), 1.53-
1.41 (m, 1H), 1.36-1.24 (m, 1H).

Example 34.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(tetrahydro-2-

pyran-3-yl)propanoate (mixture of racemic diastarers)

O O CH
H3C/ =z N \|< 3
CH,

O CH

Cl N

450 mg (purity 94%, 1.13 mmol) ofert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yllacetate in the presence of 1.24 ml (1.24 mmdl,l eq.) of
bis(trimethylsilyl)lithium amide (1M in THF) and Z6mg (1.69 mmol, 1.5 eq.) of tetrahydrb-2
pyran-3-ylmethyl trifluoromethanesulphonate (racehawere reacted according to General
Method 7B. Yield: 451 mg (purity 82%, 69% of thepry

LC/MS [Method 1]: R=1.13 min; MS (ESIpos): m/z = 473 (M+H)

Example 34.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-(tetrahydro-H-pyran-3-

yhpropanoic acid (mixture of racemic diastereopers
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o)
o) OH
HC™ Y N
cl N o)
o)
N
SN

451 mg (purity 82%, 0.78 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(2H)-yl]-3-(tetrahydro-H-pyran-3-yl)propanoate (mixture of racemic diaspeners)
were hydrolysed with TFA according to General Metlbé\. Yield: 440 mg (purity 82%, quant.)

LC/MS [Method 1]: racemic diastereomer 1; R0.84 min; MS (ESIpos): m/z = 417 (M+H)
racemic diastereomer 2; R0.86 min; MS (ESIpos): m/z = 417 (M+H)

Example 34.1D

tert-Butyl  4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2H)-yl]-3-(tetrahydro-
2H-pyran-3-yl)propanoyl}amino)benzoate (mixture ofeaic diastereomers)

o)
0 N
HC™ Y N
cl N o) O _CH,
o)
o,
- O  CH,
SN

440 mg (purity 82%, 0.87 mmol) of 2-[4-(5-chlorozganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl]-3-(tetrahydro-2-pyran-3-yl)propanoic acid (mixture of racemic déasomers) and 184
mg (0.95 mmol, 1.1 eq.) aért-butyl 4-aminobenzoate were reacted according toe@z¢ Method
5A. Yield: 742 mg (purity 85%, quant.)

LC/MS [Method 1]: diastereomer 1; R 1.28 min; MS (ESlIpos): m/z = 592 (M+iYliastereomer
2: R =1.29 min; MS (ESIpos): m/z = 592 (M+H)

Example 35.1A
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Tetrahydro-#-pyran-2-ylmethyl trifluoromethanesulphonate (raetsh

O\\ /

O
F
=

5.85 g (50.4 mmol) of tetrahydrd42pyran-2-ylmethanol in 88 ml of dichloromethane &5 ml
(55.4 mmol) of lutidine and 8.95 ml (52.9 mmol) toifluoromethanesulphonic anhydride were
reacted according to General Method 8A. The crudelyct was used for the next step without

further purification. Yield: 14.8 g (quant.)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 4.32 (dd, 1H), 4.18 (dd, 1H), 3.96-3.93 (thl), 3.59-
3.52 (m, 1H), 3.47-3.40 (m, 1H), 1.84-1.74 (m, 1H55-1.39 (m, 4H), 1.27-1.15 (m, 1H).

Example 35.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(tetrahydro-2-

pyran-2-yl)propanoate (mixture of racemic diasterers)

(@)
@) O
H3C/ Za N CH3
CH,
cl ™ O CH,
@]
N
NN

4.20 g (11.2 mmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxejgin-1(2H)-
yllacetate, 4.17 g (16.8 mmol) of tetrahydid-gyran-2-ylmethyl trifluoromethanesulphonate
(racemate) and 11.8 ml (11.8 mmol) of bis(trimesiiyl)lithium amide (1M in THF) in 125 ml of
THF were reacted according to General Method 7BifiPation by column chromatography (100
g silica cartridge, flow rate: 50 ml/min, cycloheedethyl acetate gradient) gave the title
compound. Yield: 2.6 g (49% of theory)

LC/MS [Method 1]: R=1.21 min; MS (ESIpos): m/z = 473 (M+H)

Example 35.1C
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2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-3-[tetrahydro-2H-pyran-2-

yl]propanoic acid (mixture of racemic diastereomers

o)
o) OH
HC™ Y N
cl N o)
o)
AV

2.50 g (5.29 mmol) otert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-(tetrahydro-2-pyran-2-yl)propanoate (mixture of racemic diasteners) in 60 ml of
dichloromethane and 15.3 ml (198 mmol) of TFA wezacted according to General Method 6A.
Yield: 2.20 g (71% of theory)

LC/MS [Method 1]: R= 0.93-0.94 min; MS (ESIpos): m/z = 417 (M+H)
Example 35.1D

Methyl ({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeopyridin-1(2H)-yl]-3-[tetrahydro-2H-

pyran-2-ylpropanoyl}amino)benzoate (mixture of@atic diastereomers)

o)
0 N
HC” Y N
cl N o) o)
o) ~CH,
o)
AV

2.20 g (5.28 mmol) of 2-[4-(5-chloro-2-cyanopherynethoxy-2-oxopyridin-1(@)-yl]-3-
[tetrahydro-H-pyran-2-yl]propanoic acid (mixture of racemic dagomers), 798 mg (5.28 mmol)
of methyl 4-aminobenzoate, 750 mg (5.28 mmol) oiniaxand 822 pl (5.28 mmol) of DIC in 110
ml of dimethylformamide were reacted according en€ral Method 5B. The reaction mixture was
purified by flash chromatography (80 g cartridg@,r6l/min, cyclohexane/ethyl acetate gradient).
Yield: 905 mg (31% of theory)
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LC/MS [Method 1]: R= 1.14-1.16 min; MS (ESIpos): m/z = 550 (M+H)

Example 36.1A

1,4-Dioxan-2-ylmethyl trifluoromethanesulphonatacgmate)

(o

F
F N\

249 mg (2.00 mmol) of 1,4-dioxan-2-ylmethanol (rae¢e) and 355 pl (2.10 mmol, 1.05 eq.) of
trifluoromethanesulphonic anhydride in the presente256 pl (2.20 mmol, 1.1 eq.) of 2,6-
dimethylpyridine were reacted according to Genktalhod 8A. The crude product was reacted in

the next step without further purification.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 4.35 (dd, 1H), 4.27 (dd, 1H), 3.88-3.76, @hl), 3.75-
3.61 (m, 3H), 3.55-3.45 (m, 1H), 3.30 (t, 1H).

Example 36.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(1,4-dioxan-2-
Oj
@)

0 Oo.__CH
H3C/ ZaN \|< 3
CH,

O CH,

yhpropanoate (mixture of racemic diastereomers)

Cl N

346 mg (purity 93%, 0.86 mmol) ofert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yllacetate in the presence of 095 ml (0.95 mmd,l eq.) of
bis(trimethylsilyl)lithium amide (1M in THF) and 43mg (purity 90%, 1.55 mmol, 1.8 eq.) of 1,4-
dioxan-2-ylmethyl trifluoromethanesulphonate (raetsh were reacted according to General
Method 7B. Yield: 133 mg (33% of theory)
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LC/MS [Method 1]: R= 1.04 min; MS (ESIpos): m/z = 475 (M+H)

Example 36.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopynidi(2H)-yl]-3-(1,4-dioxan-2-yl)propanoic

acid (mixture of racemic diastereomers)

Oj
o)
o) OH
HC™ Y N
X o)
o)

\\N

Cl

133 mg (0.28 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-(1,4-dioxan-2-yl)propanoate (mixture of radendiastereomers) were hydrolysed with TFA
according to General Method 6A. Yield: 132 mg (pu60%, 68% of theory)

LC/MS [Method 8]: R=0.99 min; MS (ESIpos): m/z = 419 (M+H)

Example 36.1D

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox+oxopyridin-1(2H)-yl]-3-(1,4-dioxan-2-

yl)propanoyl}amino)benzoate (mixture of racemicsi@eomers)
Oj
O

H
o) N
HC™ Y N
Cl N o) O _CH,
o)
Ton,
O CH,

AS¥

132 mg (purity 60%, 0.19 mmol) of 2-[4-(5-chlorceganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl]-3-(1,4-dioxan-2-yl)propanoic acid (mixture ocemic diastereomers) and 40 mg (0.21
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mmol, 1.1 eq.) ofert-butyl 4-aminobenzoate were reacted according te@s Method 5A. Yield:
106 mg (94% of theory)

LC/MS [Method 8]: racemic diastereomer 1; R1.44 min; MS (ESIneg): m/z = 592 (M-H)
racemic diastereomer 2; R 1.46 min; MS (ESIneg): m/z = 592 (M-H)

Example 37.1A

2-Fluoroethyl trifluoromethanesulphonate

F
S o
F s~ \/\F
//\\
O O

At -78°C, a solution of 1.00 g (15.6 mmol) of 2dheethanol and 2.39 ml (17.2 mmol) of
triethylamine in 5 ml of dichloromethane was addé@dpwise to 2.89 ml (17.2 mmol) of
trifluoromethanesulphonic anhydride in 5 ml of darbmethane such that the internal temperature
did not exceed -50°C. The mixture was stirred &°C7for another 15 min and spontaneously
warmed to RT. The reaction mixture was diluted vwath ml of methyltert-butyl ether, washed
three times with 25 ml of a mixture of saturatedemps sodium chloride solution/1N hydrochloric

acid (3:1), dried over magnesium sulphate, filteamd concentrated at 25°C and a pressure of
>100 mbar. Yield: 2.3 g (75% of theory)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 4.78-4.74 (m, 1H), 4.66-4.62 (m, 1H), 4658 (m,
1H), 4.54-4.50 (m, 1H).

Example 37.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-4-fluorobutanoate

F
0 0
HC™ 7 N/Q( W<CH3
CH,
x O  CH,

O

(racemate)

Cl

¥
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500 mg (1.26 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxejgyn-1(2H)-
yllacetate, 445 mg (2.27 mmol) of 2-fluoroethylfltroromethanesulphonate and 1.39 ml (1.39
mmol) of bis(trimethylsilyl)lithium amide (1M in TH) in 10 ml of THF were reacted according to
General Method 7B. Purification by column chromaapiny (120 g silica cartridge, flow rate: 80
ml/min, cyclohexane/ethyl acetate gradient) gawe tite compound. Yield: 360 mg (67% of

theory)
LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 421 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.99 (d, 1H), 7.75-7.72 (m, 2H), 7.44 18{), 6.51 (s,
1H), 5.17 (dd, 1H), 4.66-4.49 (m, 1H), 4.44-4.27 (H), 3.63 (s, 3H), 2.62-2.40 (m, 2H), 1.40 (s,
9H).

Example 37.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-4-fluorobutanoic acid
(racemate)
F
O OH
H,C” Y N
Cl N O
0]
Xy

359 mg (853 pumol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-
yl]-4-fluorobutanoate (racemate) in 8.5 ml of dmidmethane and 2.5 ml (32 mmol) of TFA were
reacted according to General Method 6A. Yield: B@5(96% of theory)

LC/MS [Method 1]: R= 0.80 min; MS (ESIneg): m/z = 363 (M-H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.1 (s, 1H), 7.99 (d, 1H), 7.74 (s, 1AY3 (dd, 1H),
7.49 (s, 1H), 6.50 (s, 1H), 5.22 (dd, 1H), 4.6684(sh, 1H), 4.42-4.24 (m, 1H), 3.63 (s, 3H), 2.65-
2.42 (m, 2H).

Example 37.1D

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(H)-yl]-4-

fluorobutanoyl}amino)benzoate (racemate)



10

15

20

- 194 -

F
o N
HC™ Y N
cl ™ 0 o CH,
0 \ﬁ
CH
o CH,

3
N
100 mg (274 pmol) of 2-[4-(5-chloro-2-cyanophertdinethoxy-2-oxopyridin-1(3)-yl]-4-
fluorobutanoic acid (racemate), 53.0 mg (274 probRert-butyl 4-aminobenzoate, 39.0 mg (274
umol) of Oxima and 43.0 ul (274 umol) of DIC in 9 of dimethylformamide were reacted
according to General Method 5B. Filtration gave thlke compound. Yield: 117 mg (78% of
theory)

LC/MS [Method 1]: R= 1.20 min; MS (ESIpos): m/z = 540 (M+H)

'H-NMR (400 MHz, DMSO-¢):  [ppm] = 10.8 (s, 1H), 8.00 (d, 1H), 7.87 (d, 2@)77-7.73 (m,
4H), 7.51 (s, 1H), 6.55 (s, 1H), 5.85 (t, 1H), 4649 (m, 1H), 4.47-4.28 (m, 1H), 3.69 (s, 3H),
2.69-2.55 (M, 2H), 1.54 (s, 9H).

Example 38.1A

2,2-Difluoroethyl trifluoromethanesulphonate

F F

PN
F~ >s” F

//\\
O O

At -78°C, a solution of 1.00 g (12.2 mmol) of 2broethanol and 1.87 ml (13.4 mmol) of
triethylamine in 5 ml of dichloromethane was addédpwise to 2.26 ml (13.4 mmol) of
trifluoromethanesulphonic anhydride in 5 ml of daromethane such that the internal temperature
did not exceed -50°C. The mixture was stirred &7 for another 15 min and spontaneously
warmed to RT. The reaction mixture was diluted vi¢hml of methyttert-butyl ether and washed
three times with 25 ml of a mixture of saturatedexmus sodium chloride solution/1IN hydrochloric
acid (3:1), dried over magnesium sulphate, filteaed concentrated at 25°C and a pressure of
>100 mbar. Yield: 1.48 g (51% of theory)

'H-NMR (400 MHz, CDCY): & [ppm] = 6.05 (tt, 1H), 4.59 (dt, 2H).
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Example 38.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-apyridin-1(2H)-yl]-4,4-difluorobutanoate

F
F
o) o)
HC™ Y N \SCHS*
CH,
X O  CH,

O

(racemate)

Cl

Y
150 mg (388 pmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxejgyn-1(2H)-
yllacetate, 125 mg (582 pmol) of 2,2-difluoroetltgfluoromethanesulphonate and 427 pl (427
pumol) of bis(trimethylsilyl)lithium amide (1M in TH) in 3 ml of THF were reacted according to
General Method 7B. Purification by column chromadgdy (24 g silica cartridge, flow rate: 35
ml/min, cyclohexane/ethyl acetate gradient) gawe tile compound. Yield: 122 mg (71% of

theory)
LC/MS [Method 1]: R=1.10 min; MS (ESIpos): m/z = 439 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.99 (d, 1H), 7.74-7.70 (m, 2H), 7.50 18{), 6.52 (s,
1H), 6.19 (it, 1H), 5.29-5.20 (m, 1H), 3.64 (s, 3BB3-2.65 (M, 2H), 1.39 (s, 9H).

Example 38.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-4,4-difluorobutanoic acid
(racemate)
F
F
O OH
HC™ Y2 N
Cl N O
@)
N
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114 mg (260 pmol) otert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-4,4-difluorobutanoate (racemate) in 8 ml of dimromethane and 400 pl (5.20 mmol) of TFA
were reacted according to General Method 6A. Yi@8img (91% of theory)

LC/MS [Method 1]: R= 0.85 min; MS (ESIneg): m/z = 381 (M-H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.4 (s, 1H), 7.99 (d, 1H), 7.73 (dd, 1A)2 (s, 1H),
7.55 (s, 1H), 6.51 (s, 1H), 6.18 (tt, 1H), 5.315(@, 1H), 3.63 (s, 3H), 2.83-2.65 (m, 2H).

Example 38.1D

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2)-yl]-4,4-

difluorobutanoyl}amino)benzoate (racemate)

F
F
0 N
HC™ Y N
cl X © O~_CH,
- o)
SN

97.0 mg (253 pmol) of 2-[4-(5-chloro-2-cyanopheriydinethoxy-2-oxopyridin-1&)-yl]-4,4-
difluorobutanoic acid (racemate), 42.0 mg (253 pnadlethyl 4-aminobenzoate, 36.0 mg (253
pmol) of Oxima and 39.0 pl (253 pmol) of DIC in 218 of dimethylformamide were reacted
according to General Method 5B. The crude produat pwurified by preparative HPLC [column:
Chromatorex C18, 10 um, 125x30 mm, mobile phassoadrile/0.05% formic acid gradient (O to
3 min 10% acetonitrile, to 35 min 90% acetonitaled a further 3 min 90% acetonitrile)]. Yield:
81.7 mg (60% of theory)

LC/MS [Method 1]: R=1.12 min; MS (ESIpos): m/z = 530 (M+H)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 10.8 (s, 1H), 8.00 (d, 1H), 7.94 (d, 2R)76 (d, 2H),
7.75-7.71 (m, 2H), 7.56 (s, 1H), 6.55 (s, 1H), 6(51H), 5.90 (dd, 1H), 4.29 (g, 2H), 3.69 (s,
3H), 2.97-2.78 (m, 2H), 1.31 (t, 3H).

Example 39.1A

2,2,2-Trifluoroethyl trifluoromethanesulphonate
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FT A F
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At -78°C, a solution of 1.00 g (10.0 mmol) of 2 Z&®luoroethanol and 1.53 ml (11.0 mmol) of
triethylamine in 5 ml of dichloromethane was addédpwise to 1.85 ml (11.0 mmol) of
trifluoromethanesulphonic anhydride in 5 ml of daromethane such that the internal temperature
did not exceed -50°C. The mixture was stirred &7 for another 15 min and spontaneously
warmed to RT. The reaction mixture was diluted vi¢hml of methyttert-butyl ether and washed
three times with 25 ml of a mixture of saturatedexmus sodium chloride solution/1IN hydrochloric
acid (3:1), dried over magnesium sulphate, filteaed concentrated at 25°C and a pressure of
>100 mbar. Yield: 1.0 g (43% of theory)

'H-NMR (400 MHz, CDCY): § [ppm] = 4.71 (g, 2H).

Example 39.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-4,4,4-

trifluorobutanoate (racemate)

F
F
F
@) O
H3C/ / N \SC:H3
CH,
X O  CH,

O

Cl

Ny
500 mg (1.29 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxejgyn-1(2H)-
yllacetate, 360 mg (1.55 mmol) of 2,2,2-trifluoraimg trifluoromethanesulphonate and 1.42 ml
(1.42 mmol) of bis(trimethylsilyhlithium amide (1NMh THF) in 10 ml of THF were reacted
according to General Method 7B. Purification byuroh chromatography (24 g silica cartridge,
flow rate: 35 ml/min, cyclohexane/ethyl acetatedigat) gave the title compound. Yield: 66 mg
(11% of theory)

LC/MS [Method 1]: R= 1.12min; MS (ESIpos): m/z = 457 (M+H)

Example 39.1C
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2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-4,4,4-trifluorobutanoic acid

(racemate)
F
F
F
O OH
HC™ Y N
Cl N O
@)
N
SN

65.0 mg (142 pumol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-4,4,4-trifluorobutanoate (racemate) in 1.6 nfildichloromethane and 411 pl (5.34 mmol) of
TFA were reacted according to General Method 6&Id(i53 mg (81% of theory)

LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 401 (M+H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 13.5 (br. s, 1H), 7.99 (d, 1H), 7.74-7(T2, 2H), 7.59
(s, 1H), 6.52 (s, 1H), 5.43-5.38 (m, 1H), 3.633(d), 3.33-3.14 (M, 2H).

Example 39.1D

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]-4,4,4-

trifluorobutanoyl}amino)benzoate (racemate)

F
F
F
0 N
HC™ Y N
cl X © O~_CH,
- o)
SN

63.0 mg (157 umol) of 2-[4-(5-chloro-2-cyanopheriyinethoxy-2-oxopyridin-1(R)-yl]-4,4,4-

trifluorobutanoic acid (racemate), 26.0 mg (157 nod ethyl 4-aminobenzoate, 22.3 mg (157
pmol) of Oxima and 24.0 pl (157 umol) of DIC in In@ of dimethylformamide were reacted
according to General Method 5B. The reaction prodas purified by preparative HPLC [column:
Chromatorex C18, 10 um, 125x30 mm, mobile phasstoairile/0.05% formic acid gradient (0 to
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3 min 10% acetonitrile, to 35 min 90% acetonitaled a further 3 min 90% acetonitrile)]. Yield:

25.1 mg (28% of theory)
LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 548 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.9 (s, 1H), 8.00 (d, 1H), 7.95 (d, 2R)78 (d, 2H),
7.74 (dd, 1H), 7.72 (s, 1H), 7.62 (s, 1H), 6.561(4), 6.11-6.03 (m, 1H), 4.29 (q, 2H), 3.69 (s, 3H)
3.57-3.44 (m, 1H), 3.38-3.26 (m, 1H), 1.31 (t, 3H).

Example 40.1A

2-Fluoropropy! trifluoromethanesulphonate (racemate

F

_F H\CHg
>0
F~ sl

//\\
O O

156 mg (1.94 mmol) of 2-fluoropropan-1-ol and 361 (.13 mmol, 1.1 eq.) of
trifluoromethanesulphonic anhydride in the presemmfe297 pl (2.13 mmol, 1.1 eq.) of
triethylamine were reacted according to Generalhgi@t8A. The crude product was reacted in the

next step without further purification.

Example 40.1B

tert-Butyl  2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-gyeidin-1(2H)-yl]-4-fluoropentanoate

(mixture of racemic diastereomers)

CH,
F
o) O.__CH
HC™ Y N \|< 3
CH,
cl x O CH
o
X
SN

450 mg (purity 94%, 1.13 mmol) ofert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yllacetate in the presence of 1.24 ml (1.24 mmdl,l eq.) of
bis(trimethylsilyl)lithium amide (1M in THF) and 85mg (1.69 mmol, 1.5 eq.) of 2-fluoropropyl
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trifluoromethanesulphonate (racemate) were reaatedrding to General Method 7B. Yield: 270
mg (52% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 435 (M+H)

Example 40.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-4-fluoropentanoic acid

(mixture of racemic diastereomers)

_0 OH

Cl N @)

270 mg (0.59 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-4-fluoropentanoate (mixture of racemic diasteners) were hydrolysed with TFA according to
General Method 6A. Yield: 222 mg (purity 85%, 84%lweory)

LC/MS [Method 1]: R= 0.86 min; MS (ESIpos): m/z = 379 (M+H)

Example 40.1D

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]-4-

fluoropentanoyl}amino)benzoate (mixture of raceuli@stereomers)

CH,

F

H
o) N
HC T Y N
cl NN, O O _CH,
o)

Xy

222 mg (purity 85%, 0.50 mmol) of 2-[4-(5-chlorazganophenyl)-5-methoxy-2-oxopyridin-

1(2H)-yl]-4-fluoropentanoic acid (mixture of racemicadiereomers) and 91 mg (0.55 mmol, 1.1
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eq.) of ethyl 4-aminobenzoate were reacted accgrtbhnGeneral Method 5A. Yield: 180 mg
(purity 91%, 63% of theory)

LC/MS [Method 1]: R= 1.12 min; MS (ESIpos): m/z = 526 (M+H)

Example 41.1A

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(H)-yl]-2,4,5-trideoxy-5,5,5-

trifluoro-4-methylpentonate (diastereomer mixture)

F
F| _F
OH
H,C
o) O _CH
HC™ Y N \|< 3
CH,
Cl X O CH,
o)
N
SN

At -70°C, 1.17 ml (1.17 mmol, 1.1 eq.) of bis(tritmgsilyl)lithium amide (1M in THF) were
added dropwise to a solution of 400 mg (1.07 mmobkert-butyl [4-(5-chloro-2-cyanophenyl)-5-
methoxy-2-oxopyridin-1(R)-yl]acetate in 10.8 ml of tetrahydrofuran, the tane was stirred at
-70°C for 10 min, a solution of 175 mg (1.39 mnioB eq.) of 2-(trifluoromethyl)propionaldehyde

in 0.8 ml of tetrahydrofuran was added and the unétvas stirred at -70°C for 1 h. The reaction
mixture was warmed to RT and stirred at RT for @hier 30 min, and 5 ml of saturated aqueous
ammonium chloride solution were added. After pheeggaration, the aqueous phase was extracted
twice with ethyl acetate. The combined organic peagere washed with saturated aqueous sodium
chloride solution, dried (sodium sulphate), filireoncentrated under reduced pressure and dried.
The crude product was purified by flash chromatphya(KP-SIL, ethyl acetate/cyclohexane 20-
50%). Yield: 274 mg (purity 75%, 38% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 501 (M+H)

Example 41.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-5,5,5-trifluoro-4-

methylpent-2-enate (diastereomer mixture)



-202 -

F
F| _F
H,C |
o) O _CH
HC™ Y N \|< 3
CH,
cl NN, O CHs
N
SN

At RT, 64 ul (0.48 mmol, 1.2 eq.) of diethylamingghur trifluoride were added dropwise to a
solution of 270 mg (0.40 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(2H)-yl]-2,4,5-trideoxy-5,5,5-trifluor-4-methylpentote (diastereomer mixture) in 6

5 ml of dichloromethane, the mixture was stirred &tfBr 90 min and 3 ml of dichloromethane and
6 ml of saturated aqueous sodium bicarbonate solutere then added. After phase separation, the
aqueous phase was extracted with ethyl acetatecdimbined organic phases were washed with
saturated aqueous sodium chloride solution, dsedigm sulphate), filtered, concentrated under
reduced pressure and dried. Yield: 224 mg (pu@86,/83% of theory)

10 LC/MS [Method 2]: R= 3.78 min; MS (ESIpos): m/z = 483 (M+H)

Example 41.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-gyeidin-1(2H)-yl]-5,5,5-trifluoro-4-
methylpentanoate (mixture of racemic diastereomers)

F
F| _F
H,C
o) O _CH
HC T Y N \|< 3
CH,
cl X O  CH,
o)
NV
SN

15 AtRT, 193 mg (purity 72%, 0.29 mmol) tdrt-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yl]-5,5,5-trifluoro-4-methylpent-2-enoate (diastemer mixture) were admixed
with 10 ml of a "Hot Stryker’s" reagent solution. [B. Bakeret al. Org. Lett2008, 10, 289-292],
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and the reaction mixture was stirred at RT for GAfier addition of a further 8 ml of a "Hot
Stryker’s" reagent solution, the reaction mixtuees\stirred at RT overnight and then concentrated
under reduced pressure. Three times, the crudeugradas stirred with in each case 15 ml of
acetonitrile and decanted. The combined organisghwaere concentrated under reduced pressure.
The residue was purified by flash chromatographiP-®L, ethyl acetate/cyclohexane 20-33%).
Yield: 169 mg (purity 92%, quant.)

LC/MS [Method 1]: R= 1.21 min; MS (ESIpos): m/z = 485 (M+H)

Example 41.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-5,5,5-trifluor-4-

methylpentanoic acid (mixture of racemic diasterersh

F
F| _F

_0 OH

Cl N O

190 mg (purity 92%, 0.36 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yl]-5,5,5-trifluor-4-methylpentanoate (mixture oacemic diastereomers) were
hydrolysed with TFA according to General Method @Ae crude product was reacted in the next

step without further purification. Yield: 129 mg

Example 41.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(24)-yl]-5,5,5-trifluoro-4-

methylpentanoyl}amino)benzoate (mixture of racediastereomers)
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F
F| _F
H.C
HC™ Y N
cl X 0 Oo._ _CH,
0 \|<
CH,
O  CH,
SV

129 mg of 2-[4-(5-chloro-2-cyanophenyl)-5-methoxp@opyridin-1(2H)-yl]-5,5,5-trifluoro-4-
methylpentanoic acid (mixture of racemic diastereshand 59 mg (0.31 mmol, 1.1 eq.)teft-
butyl 4-aminobenzoate were reacted according toearMethod 5A. Yield: 51 mg (30% of
theory)

LC/MS [Method 1]: R= 1.37 min; MS (ESIpos): m/z = 604 (M+H)

Example 42.1A
2-Hydroxy-4,4-dimethylpentanoic acid (racemate)

@]

H,C
OH
H.C

°" CH, OH

805 mg (5.54 mmol) of 4-methylleucine (racemateyenigitially charged in 11 ml of sulphuric

acid (1M) and cooled to 0°C. 2.30 g (33.3 mmolysoflium nitrite as a solution in 6.5 ml of water
were then slowly added dropwise over a period ofn90. The solution was stirred at RT for
another 24 h. The mixture was carefully diluteddD ml of water and the aqueous phase was
extracted five times with 10 ml of methtért-butyl ether. The combined organic phases were
washed with 25 ml of saturated aqueous sodium idke@olution, dried over sodium sulphate and

filtered, and the solvent was removed under redpecedsure. The crude product was used for the

next step without further purification. Yield: 6619 (82% of theory)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 3.99 (dd, 1H), 1.56 (dd, 1H), 1.40 (dd,)1B.93 (s,
9H).

Example 42.1B

Benzyl 2-hydroxy-4,4-dimethylpentanoate (racemate)
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O

H3C>‘/\(U\
@)
H,C

CH, OH

743 mg (2.28 mmol) of caesium carbonate were atldedsolution of 667 mg (4.56 mmol) of 2-
hydroxy-4,4-dimethylpentanoic acid (racemate) i 8 of methanol and 1.7 ml of water The
reaction mixture was stirred at RT for 60 min ahd solvent was then removed under reduced
pressure. The residue was dried under high vacutinh)(and then taken up in 10 ml of
dimethylformamide. At 0°C, 516 ul (4.33 mmol) ofrlzgl bromide were slowly added dropwise.
The reaction mixture was stirred at RT for 12 le, thaction was terminated by addition of 25 ml of
water and the reaction mixture was extracted ttinees with 20 ml of ethyl acetate. The combined
organic phases were dried over magnesium sulphatefikered, and the solvent was removed
under reduced pressure. The residue was purifidhsly chromatography (40 g silica cartridge, 35

ml/min, cyclohexane/ethyl acetate gradient). Yi&l84 mg (54% of theory)

'H-NMR (400 MHz, CDCJ): & [ppm] = 7.39-7.33 (m, 5H), 5.23 (d, 1H), 5.18 &), 4.29 (ddd,
1H), 2.62 (d, 1H), 1.73 (dd, 1H), 1.49 (dd, 1HRD(s, OH).

Example 42.1C
Benzyl 4,4-dimethyl-2-{[(trifluoromethyl)sulphonydky}pentanoate (racemate)
@)

H3C>‘/\HJ\
O
H,C

CH, O\S//Q

e

F

O

236 mg (1.00 mmol) of benzyl 2-hydroxy-4,4-dimeftgmtanoate (racemate) in 10 ml of
dichloromethane and 175 pul (1.50 mmol) of Ilutidirend 254 pl (1.50 mmol) of
trifluoromethanesulphonic anhydride were reactecbating to General Method 8A. The crude

product was used for the next step without furfhetfication. Yield: 365 mg (99% of theory)

Example 42.1D

Benzyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eqyridin-1(2H)-yl]-4,4-dimethylpentanoate

(racemate)
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TH,
CH,
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N
SN

A little at a time, 41.8 mg (1.04 mmol) of sodiumdnide (60% in mineral oil) were added to a
suspension of 261 mg (purity 87%, 870 umol) of Mak2-(5-methoxy-2-0xo0-1,2-
dihydropyridin-4-yl)benzonitrile in 10 ml of THFnd the mixture was stirred at RT for another 1
h. 481 mg (1.31 mmol) of benzyl 4,4-dimethyl-2-{[fluoromethyl)sulphonyl]oxy}pentanoate
(racemate) as a solution in 3 ml of THF were quicktided dropwise to the resulting reaction
solution, and after the addition had ended the uméxivas stirred at RT for another 1.5 h. The
reaction was terminated by additon of 10 ml of setd aqueous ammonium chloride solution and
15 ml of methyltert-butyl ether. The phases were separated and trepagphase was extracted
three times with 10 ml of methyért-butyl ether. The combined organic phases wered drieer
magnesium sulphate and filtered, and the solvestremoved under reduced pressure. The crude
product was purified by flash chromatography (8€lliga cartridge, 60 ml/min, cyclohexane/ethyl
acetate gradient). Yield: 294 mg (71% of theory)

LC/MS [Method 1]: R= 1.29 min; MS (ESIpos): m/z = 479 (M+H)

'H-NMR (400 MHz, DMSO-¢):  [ppm] = 7.99 (d, 1H), 7.74-7.70 (m, 2H), 7.558l), 7.39-7.30
(m, 5H), 6.53 (s, 1H), 5.56-5.50 (m, 1H), 5.187Hl), 3.63 (s, 3H), 2.19-2.10 (m, 2H), 0.87 (s,
9H).

Example 42.1E

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-4,4-dimethylpentanoic acid

(racemate)
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CH,
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N
SN

17.5 mg (438 umol, 60% in mineral oil) of sodiundhige were added to a solution of 140 mg
(292 umol) of benzyl 2-[4-(5-chloro-2-cyanophenytmethoxy-2-oxopyridin-1(R)-yl]-4,4-
dimethylpentanoate (racemate) in 5 ml of THF (ng),dand the mixture was stirred for another 15
min. The reaction was terminated by additon of 5ofmkaturated agueous ammonium chloride
solution, 10 ml of dichloromethane and 0.5 ml ofdtochloric acid (1N). The phases were
separated and the aqueous phase was extractedtithemewith 5 ml of dichloromethane. The
combined organic phases were dried over sodiumhatdpand filtered, and the solvent was
removed under reduced pressure. The residue cormésg to the title compound and was used for

the next step without further purification. Yielit0 mg (83% of theory, purity 86%)
LC/MS [Method 1]: R= 0.99 min; MS (ESIneg): m/z = 387 (M-H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.1 (s, 1H), 7.97 (d, 1H), 7.73 (s, 1AY2 (dd, 1H),
7.52 (s, 1H), 6.48 (s, 1H), 5.50-5.38 (br. s, 135 (s, 3H), 2.16-2.10 (m, 2H), 0.86 (s, OH).

Example 42.1F

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2)-yl]-4,4-

dimethylpentanoyl}amino)benzoate (racemate)

CH
TH,
HC™ Y N
Cl AN o) O.__-CH,
0
Ton,
“ O CH
SN

110 mg (283 pmol) of 2-[4-(5-chloro-2-cyanophertdimethoxy-2-oxopyridin-1(3)-yl]-4,4-
dimethylpentanoic acid (racemate), 65.6 mg (339 Ipmbtert-butyl 4-aminobenzoate, 129 mg
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(339 pmol) of HATU and 148 pl (849 pmol) dfi,N-diisopropylethylamine in 9 ml of
dimethylformamide were reacted according to Gengiethod 5A. The solvent was removed and
the residue was purified by preparative HPLC [calu@hromatorex C18, 10 pm, 125x30 mm,
mobile phase: acetonitrile/0.05% formic acid gradi® to 3 min 10% acetonitrile, to 35 min 90%
acetonitrile and a further 3 min 90% acetonitril&)ield: 100 mg (62% of theory)

LC/MS [Method 4]: R=2.90 min; MS (ESIpos): m/z = 564 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.9 (s, 1H), 7.99 (d, 1H), 7.88 (d, 2R)77 (d, 2H),
7.74-7.71 (m, 2H), 7.60 (s, 1H), 6.53 (s, 1H), 588, 1H), 3.70 (s, 3H), 2.14 (dd, 1H), 2.02 (dd,
1H), 1.54 (s, 9H), 0.92 (s, 9H).

Example 43.1A

2,2-Difluorocyclopropanecarbaldehyde

H

484 ul (5.55 mmol) of oxalyl chloride with 4A moldar sieve were initially charged in 5 ml of
dichloromethane, and the mixture was cooled toG7&t -78°C, 410 pl (5.78 mmol) of DMSO
were added dropwise, and the mixture was stirrecdufi@ther 5 min. A solution of 500 mg (4.63
mmol) of 2,2-difluorocyclopropanemethanol in 5 nildichloromethane was then added, and the
mixture was stirred at -78°C for 30 min. After atuh of 1.93 ml (13.9 ml) of triethylamine, the
reaction solution was stirred at RT for anothemiii and then diluted with 30 ml of water and 30
ml of dichloromethane. The phases were separatkthanaqueous phase was extracted twice with
50 ml of dichloromethane. The combined organic peasere washed with saturated aqueous
sodium chloride solution, dried over magnesium Isailp and filtered, and the solvent was removed

under reduced pressure. The crude product wasfoisdte next step without further purification.

Example 43.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(2,2-

difluorocyclopropyl)prop-2-enoate (diastereomer tunig)
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O._ _CH
H,C Z N \|< :
CH,
cl x O CH,

At -78°C, 1.87 ml (1.87 mmol) of bis(trimethylsijlithium amide (1M in THF) were added
dropwise to a solution of 500 mg (1.33 mmol) teft-butyl [4-(5-chloro-2-cyanophenyl)-5-
methoxy-2-oxopyridin-1(R)-yllacetate in 10 ml of THF, and the mixture waisred for another

10 min. 488 mg (4.60 mmol) of 2,2-difluorocycloperecarbaldehyde were then added, and after
a futher 10 min the mixture was warmed to -20°GeAB h at -20°C, the reaction was terminated
by addition of 30 ml of saturated aqueous ammonitiioride solution and the reaction mixture
was extracted three times with 20 ml of ethyl aeetdhe combined organic phases were washed
with saturated agueous sodium chloride solutioeddover magnesium sulphate and filtered, and
the solvent was removed under reduced pressure. rébielue was taken up in a little
dichloromethane and purified by flash chromatogyagB4 g silica cartridge, 35 ml/min,

cyclohexane/ethyl acetate gradient). Yield: 240(mgity 78%, 30% of theory)
LC/MS [Method 1]: R= 1.12 min; MS (ESIpos): m/z = 463 (M+H)

Example 43.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-[2,2-

difluorocyclopropyl]propanoate (mixture of two rawie diastereomers)

F F
@] @] CH
H3C/ / N \|< 3
CH,
Cl N\ @] CH
@]
N
NN

At RT, 240 mg (purity 78%, 404 pumol) tdrt-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
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oxopyridin-1(H)-yl]-3-(2,2-difluorocyclopropyl)prop-2-enoate  (direomer mixture) were
admixed with 30 ml of a "Hot Stryker’s" reagentuian [B. A. Bakeret al. Org. Lett2008, 10,
289-292]. The reaction mixture was stirred at RT #oh, and 20 ml of saturated aqueous
ammonium chloride solution were then added. Thes@havere separated and the aqueous phase
was extracted three times with 25 ml of ethyl a@eetdhe combined organic phases were dried
over magnesium sulphate and filtered, and the sbl@s removed under reduced pressure. The
residue was purified by flash chromatography (4fliga cartridge, 40 ml/min, cyclohexane/ethyl

acetate gradient). Yield: 216 mg (quant.)
LC/MS [Method 1]: R= 1.14 min; MS (ESIpos): m/z = 465 (M+H)

Example 43.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-[2,2-

difluorocyclopropyl]propanoic acid (mixture of twacemic diastereomers)

FF
o) OH
HC™ Y N
cl X o)
o)
¥

216 mg (465 pmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-[2,2-difluorocyclopropyl]propanoate (mixturef two racemic diastereomers) in 1 ml of
dichloromethane and 537 pl (6.97 mmol) of TFA weracted according to General Method 6A.
The crude product was purified by preparative HRt@umn: Chromatorex C18, 10 um, 125x30
mm, mobile phase: acetonitrile/0.1% formic aciddigat (O to 3 min 10% acetonitrile, to 35 min
90% acetonitrile and a further 3 min 90% acetdeiffi Yield: 88 mg (44% of theory)

LC/MS [Method 1]: R= 0.86/0.88 min; MS (ESIpos): m/z = 409 (M+H)

Example 43.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@roxopyridin-1(H)-yl]-3-[2,2-

difluorocyclopropyl]propanoyllamino)benzoate (mixéuof two racemic diastereomers)
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F F
0 N
HC™ Y N
cl N o) O.__CH,
o)
Ten,
- O CH,
SN

88.0 mg (215 umol) of 2-[4-(5-chloro-2-cyanopherydinethoxy-2-oxopyridin-1(R)-yl]-3-[2,2-
difluorocyclopropyl]propanoic acid (mixture of twacemic diastereomers), 41.6 mg (215 pumol)
of tert-butyl 4-aminobenzoate, 30.6 mg (215 pmol) of Oxand 34.0 ul (215 pumol) of DIC in 2.1
ml of dimethylformamide were reacted according ®n€ral Method 5B. Yield: 101 mg (66% of
theory)

LC/MS [Method 1]: R= 1.25 min; MS (ESIpos): m/z = 584 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.8/10.7 (2x s, 1H), 8.00 (d, 1H), 7.985 (m, 2H),
7.77-7.71 (m, 4H), 7.53 (s, 1H), 6.55 (s, 1H), 558689 (m, 1H), 3.70/3.69 (2x s, 3H), 2.63-2.38
(m, 1H), 2.34-2.07 (2x m, 1H), 1.71-1.46 (m, 2HRA4L(s, 9H), 1.35-1.04 (2x m, 1H).

Example 44.1A

1-Methylcyclopropanecarbaldehyde

H.C
H

608 ul (6.97 mmol) of oxalyl chloride with 4A moldar sieve were initially charged in 5 ml of
dichloromethane, and the mixture was cooled toG7&t -78°C, 515 ul (7.26 mmol) of DMSO
were added dropwise, and the mixture was stirrecfother 5 min. A solution of 500 mg (5.81
mmol) of (1-methylcyclopropyl)methanol in 5 ml ofctlloromethane was then added, and the
mixture was stirred at -78°C for 30 min. After aitati of 2.43 ml (17.4 ml) of triethylamine, the
reaction solution was stirred at RT for anothemdift and then diluted with 30 ml of water and 30
ml of dichloromethane. The phases were separattthanaqueous phase was extracted twice with
50 ml of dichloromethane. The combined organic phasere washed with saturated aqueous

sodium chloride solution, dried over magnesium Isailp and filtered, and the solvent was removed
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under reduced pressure. The crude product wasfoisdte next step without further purification.

Example 44.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(1-

methylcyclopropyl)prop-2-enoate (isomer mixture)

H,C
0 | o CH
H,C Z N \ﬁ 3
CH,
™ O  CH,

O

Cl

N
At -78°C, 1.87 ml (1.87 mmol) of bis(trimethylsijithium amide (1M in THF) were added
dropwise to a solution of 500 mg (1.33 mmol) teft-butyl [4-(5-chloro-2-cyanophenyl)-5-
methoxy-2-oxopyridin-1(B)-ylJacetate in 10 ml of THF, and the mixture waisred for another
10 min. 488 mg (5.80 mmol) of 1-methylcyclopropaambaldehyde were then added, and after a
futher 10 min the mixture was warmed to -20°C. Aeh at -20°C, the reaction was terminated by
addition of 30 ml of saturated aqueous ammoniurorale solution and the reaction mixture was
extracted three times with 20 ml of ethyl acetatee combined organic phases were washed with
saturated aqueous sodium chloride solution, driest smagnesium sulphate and filtered, and the
solvent was removed under reduced pressure. Thikieewas taken up in a little dichloromethane
and purified by flash chromatography (24 g silieatiidge, 35 ml/min, cyclohexane/ethyl acetate
gradient). Yield: 257 mg (44% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 441 (M+H)

Example 44.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(1-

methylcyclopropyl)propanoate (racemate)
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H,C
o) o)
HC™ Y N W<CH3
CH,
X O  CH,

o

Cl

Ny
At RT, 257 mg (583 pumol) dert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-
1(2H)-yl]-3-(1-methylcyclopropyl)prop-2-enoate (isomerixture) were admixed with 30 ml of a
"Hot Stryker’s" reagent solution [B. A. Baket al. Org. Lett.2008, 10, 289-292]. The reaction
mixture was stirred at RT for 2 h, and 20 ml ofusated aqueous ammonium chloride solution
were then added. The phases were separated aadubeus phase was extracted three times with
25 ml of ethyl acetate. The combined organic phasm® dried over magnesium sulphate and
filtered, and the solvent was removed under redycedsure. The residue was purified by flash
chromatography (40 g silica cartridge, 35 ml/mipclohexane/ethyl acetate gradient). Yield: 247
mg (96% of theory)

LC/MS [Method 1]: R=1.21 min; MS (ESIpos): m/z = 443 (M+H)

Example 44.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-(1-

methylcyclopropyl)propanoic acid (racemate)

H,C
o) OH
HC™ Y7 N
cl X o)
o)
N
SN

247 mg (558 pmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-

yl]-3-(1-methylcyclopropyl)propanoate (racemate)lirml of dichloromethane and 859 ul (11.2
mmol) of TFA were reacted according to General MdtBA. The crude product was purified by
preparative HPLC [column: Chromatorex C18, 10 un25xBO mm, mobile phase:

acetonitrile/0.1% formic acid gradient (0 to 3 M@l acetonitrile, to 35 min 90% acetonitrile and
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a further 3 min 90% acetonitrile)]. Yield: 95 md@4 of theory)
LC/MS [Method 2]: R=2.70 min; MS (ESIpos): m/z = 387 (M+H)

Example 44.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(24)-yl]-3-(1-

methylcyclopropyl)propanoyl}amino)benzoate (raceshat

H,C
0 N
HC™ Y N
cl N o) O.__CH,
o)
e,
O  CH,

AS¥

95.0 mg (246 pmol) of 2-[4-(5-chloro-2-cyanopherdinethoxy-2-oxopyridin-1(@)-yl]-3-(1-
methylcyclopropyl)propanoic acid (racemate), 47 (246 pmol) oftert-butyl 4-aminobenzoate,
34.9 mg (246 pmol) of Oxima and 38.3 pl (246 pnadlPIC in 2.5 ml of dimethylformamide
were reacted according to General Method 5B. Yitld: mg (66% of theory)

LC/MS [Method 1]: R= 1.32 min; MS (ESIpos): m/z = 562 (M+H)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 10.8 (s, 1H), 8.00 (d, 1H), 7.88 (d, 2R)77 (d, 2H),

7.75-7.72 (m, 2H), 7.54 (s, 1H), 6.53 (s, 1H), 58, 1H), 3.68 (s, 3H), 2.20 (dd, 1H), 2.05 (dd,

1H), 1.54 (s, 9H), 1.07 (s, 3H), 0.35-0.25 (m, 26421-0.12 (m, 2H).

Example 45.1A

Ethyl 3-cyclobutyl-2-hydroxypropanoate (racemate)

HO ~
o)

359 mg (14.8 mmol, 1.1 eq.) of magnesium turningsevcovered with diethyl ether and etched by

addition of a small piece of iodine for 3-4 min.ddém argon and at RT, 5 ml of a solution of 2.0 g
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(13.4 mmol) of (bromomethyl)cyclobutane in 30 mideéthyl ether were added with stirring to this
mixture, the reaction was stirred for 5 min (uthi reaction is initiated) and the remainder of the
(bromomethyl)cyclobutane/diethyl ether solutionadded dropwise over a further 10 min. The
reaction mixture was stirred under reflux for 1cbpled under a stream of argon and, with ice-
water cooling, added dropwise to a solution of 24(12.1 mmol, 0.9 eq.) of ethyl glyoxylate
(50% in toluene). The reaction mixture was stira@®RT for 1 h, carefully quenched to pH 7 with
20 ml of a potassium citrate/citric acid solutiggH(5) and then adjusted to pH 4-5 with aqueous
hydrochloric acid (1N). After phase separation,dgqeeous phase was extracted with diethyl ether.
The combined organic phases were dried (sodiumhatdp filtered and concentrated under
reduced pressure. The residue was purified by ftasbmatography (silica gel 50, mobile phase:
cyclohexane/ethyl acetate 20%-33%). Yield: 110 mgity 94%, 5% of theory)

LC/MS [Method 8]: R= 3.37 min; MS (ESIpos): m/z = 172 (M)
Example 45.1B

Ethyl 3-cyclobutyl-2-{[(trifluoromethyl)sulphonyl]gy}propanoate (racemate)

O\\ /

(@)
F S
>(\o
F
F

110 mg (purity 94%, 0.60 mmol) of ethyl 3-cyclobeyhydroxypropanoate (racemate) and 142 pl

O _~CH;

(0.84 mmol, 1.4 eq.) of trifluoromethanesulphoméndride in the presence of 105 pl (0.90 mmol,
1.5 eq.) of 2,6-dimethylpyridine were reacted adiowy to General Method 8A. The crude product

was reacted in the next step without further peaifion.

Example 45.1C

Ethyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-@ywoidin-1(2H)-yl]-3-cyclobutylpropanoate

(racemate)
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(0] @) CH
H3C/ ~ N/q‘/D\/ 3
\ O
0]

AV

Cl

122 mg (purity 87%, 0.41 mmol) of 4-chloro-2-(5-imexy-2-oxo-1,2-dihydropyridin-4-
yhbenzonitrile in the presence of 1.3 eq. of sadioydride and 161 mg (0.53 mmol, 1.3 eq.) of
ethyl 3-cyclobutyl-2-{[(trifluoromethyl)sulphonylxy}propanoate (racemate) were reacted at RT
according to General 4E. The crude product wasfipdriby flash chromatography (KP-SIL,
cyclohexane/ethyl acetate 15-33%). Yield: 140 n#&4®f theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 415 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 7.99 (d, 1H), 7.78-7.69 (m, 2H), 7.42 181), 6.48 (s,
1H), 5.12 (dd, 1H), 4.21-4.07 (m, 2H), 3.64 (s, 3RIB8-2.24 (M, 1H), 2.23-2.11 (m, 2H), 2.05-
1.93 (m, 1H), 1.89-1.61 (m, 4H), 1.60-1.47 (m, 1H)8 (t, 3H).

Example 45.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopynidi(2H)-yl]-3-cyclobutylpropanoic acid

(racemate)

_0 OH

Cl N O

138 mg (0.33 mmol) of ethyl 2-[4-(5-chloro-2-cyahemyl)-5-methoxy-2-oxopyridin-12)-yl]-3-
cyclobutylpropanoate (racemate) were hydrolysed wihium hydroxide according to General
Method 6B. Yield: 104 mg (82% of theory)

LC/MS [Method 1]: R= 0.95 min; MS (ESIpos): m/z = 387 (M+H)
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Example 45.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(H)-yl]-3-

cyclobutylpropanoyl}amino)benzoate (racemate)

H
o) N
cl X o) O _CH,
o) \|<
CH
O CH,

3

AV

5 104 mg (0.27 mmol) of 2-[4-(5-chloro-2-cyanopheriinethoxy-2-oxopyridin-1&)-yl]-3-
cyclobutylpropanoic acid (racemate) and 57 mg (0n8aol, 1.1 eq.) ofert-butyl 4-aminobenzoate

were reacted according to General Method 5A. Yieé&img (purity 86%, 38% of theory)
LC/MS [Method 1]: R= 1.38 min; MS (ESIpos): m/z = 562 (M+H)
Example 46.1A
10 Ethyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxoeigin-1(2H)-yl](ethoxy)acetate (racemate)
CH,
.

O
@] O CH
H3C/ =z N)ww/ ~ 3
N @]
@]

AV

Cl

Under argon and at 0°C, 10 min apart two portidns eotal 350 mg (purity 82%, 1.10 mmol) of
4-chloro-2-(5-methoxy-2-oxo-1,2-dihydropyridin-4genzonitrile were added to a suspension of
53 mg (1.32 mmol, 1.2 eq.) of sodium hydride (60% mineral oil) in 2.1 ml of
15 dimethylformamide. The reaction mixture was stiregdRT for 60 min and then cooled back to
0°C, 245 mg (purity 90%, 1.32 mmol, 1.2 eq.) ofyetrchloro-2-ethoxyacetate were added and
the mixture was stirred at RT for 2 h. This batogether with an analogous test batch was
combined with 50 mg (purity 82%, 0.16 mmol) of 4erb-2-(5-methoxy-2-oxo-1,2-
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dihydropyridin-4-yl)benzonitrile. After addition o0 ml of water and phase separation, the
agueous phase was extracted twice with ethyl acetdte combined organic phases were dried
(sodium sulphate), filtered and concentrated unéeluced pressure. The crude product was
purified by flash chromatography (IR-50Si, petroteather/ethyl acetate 15-50%). Yield: 277 mg
(55% of theory based on in total 1.26 mmol of 4ecti2-(5-methoxy-2-oxo0-1,2-dihydropyridin-4-

yl)benzonitrile employed)
LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 391 (M+H)

Example 46.1B
[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi2H)-yl](ethoxy)acetic acid (racemate)
CH

.

O

O OH
H3C/ =z N)ﬁw/

Cl N O

NN

277 mg (0.69 mmol) of ethyl [4-(5-chloro-2-cyanopkiB-5-methoxy-2-oxopyridin-1(H)-
yll(ethoxy)acetate (racemate) were hydrolysed withium hydroxide according to General
Method 6B. Yield: 180 mg (71% of theory)

LC/MS [Method 1]: R= 0.80 min; MS (ESIpos): m/z = 363 (M+H)

Example 46.1C

tert-Butyl 4-({[4-(5-chloro-2-cyanophenyl)-5-methoxy&opyridin-1(H)-

yl](ethoxy)acetyl}amino)benzoate (racemate)

CH

.

o)
0 N
HC™ Y N
cl X o) O.__CH,
o) \|<
CH,
O  CH,

AV
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180 mg (0.50 mmol) of [4-(5-chloro-2-cyanophenyirethoxy-2-oxopyridin-1(&)-
yl](ethoxy)acetic acid (racemate) and 105 mg ((vsBol, 1.1 eq.) ofert-butyl 4-aminobenzoate
were reacted according to General Method 5A. Yi2&E mg (quant.)

LC/MS [Method 1]: R= 1.22 min; MS (ESIpos): m/z = 538 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.74 (s, 1H), 8.01 (d, 1H), 7.90 (d, 2R)80 (d, 2H),
7.79-7.71 (m, 2H), 7.35 (s, 1H), 6.57 (s, 1H), 6(d01H), 3.82-3.72 (m, 1H), 3.72-3.60 (m, 1H),
3.67 (s, 3H), 1.54 (s, 9H), 1.27 (t, 3H).
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Example 47.1A

[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridig2H)-yl]acetic acid

0]
H3C/ % N/\ITOH

Cl N @)
@)

N

SN
187 mg (500 pmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxolin-1(2H)-
yllacetate and 770 pl (10.0 mmol) of TFA were redcaccording to General Method 6A. Yield:
159 mg (93% of theory)

LC/MS [Method 1]: R= 0.72 min; MS (ESIneg): m/z = 317 (M-H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.1 (s, 1H), 8.00 (d, 1H), 7.74 (dd, 1A)2 (s, 1H),
7.58 (s, 1H), 6.51 (s, 1H), 4.64 (s, 2H), 3.63().

Example 47.1B

tert-Butyl 4-({[4-(5-chloro-2-cyanophenyl)-5-methoxy&xopyridin-1(2H)-

ylJacetyl}amino)benzoate

H

@] N
Hsc/ = N/\n/
Cl N\ @) @) CH,
(@]
\|<CH3
S @) CH,
NN

159 mg (499 umol) of [4-(5-chloro-2-cyanophenylirgthoxy-2-oxopyridin-1(R)-yl]acetic acid,
116 mg (599 pumol) ofert-butyl 4-aminobenzoate, 228 mg (599 pmol) of HATd 261 pl (1.50
mmol) of N,N-diisopropylethylamine in 8 ml of dimethylformamideere reacted according to
General Method 5A. The solvent was removed anddbielue was purified by preparative HPLC
[column: Chromatorex C18, 10 um, 125 mm x 30 mmbitegohase: acetonitrile/0.1% formic acid
gradient (0 to 3 min 10% acetonitrile, to 35 min¥®@G&cetonitrile and a further 3 min 90%

acetonitrile)]. Yield: 54.5 mg (22% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 494 (M+H)
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'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.7 (s, 1H), 8.00 (d, 1H), 7.88 (d, 2R)75-7.71 (m,
4H), 7.60 (s, 1H), 6.52 (s, 1H), 4.81 (s, 2H), A§43H), 1.54 (s, OH).

Example 48.1A

Methyl 4-{[tert-butyl(dimethyl)silylloxy}cyclohexanecarboxylat&rg@ngcis mixture)

CH
J<%H3
O\ .
Si CH
/\ 3
_0 H,C CH,

5.0 g (32 mmol) of methyl 4-hydroxycyclohexanecasate were initially charged in 100 ml of
dimethylformamide. 6.7 g (44 mmol) ¢ért-butyldimethylsilyl chloride and 4.1 g (60 mmol) of
imidazole were then added, and the mixture wasedtiat RT for another 14 h. The solvent was
removed under reduced pressure and the residuéates up in 100 ml of methyért-butyl ether
and 100 ml of saturated aqueous sodium bicarbosalteion. The phases were separated, the
organic phase was dried over magnesium sulphatéilearédd and the solvent was removed under

reduced pressure. Yield: 8.1 g (93% of theory)
GC/MS [Method 9]: R=4.79 min; MS: m/z = 272 (M)

Example 48.1B

(4-{[ tert-Butyl(dimethyl)silylloxy}cyclohexyl)methanoltang/cis mixture)

CH
TH,
O\ .
Si CH
/\ 3
H,C CH,

OH

At 0°C, 8.1 g (29.7 mmol) of methyl 4ifrt-butyl(dimethyl)silyljoxy}cyclohexanecarboxylate
(trandcis mixture) as a solution in 50 ml of THF were addedpwise to a solution of 50 ml (100
mmol) of lithium aluminium hydride (2M in THF). Ehmixture was stirred at 0°C for another 1 h
and at RT for another 2 h. 3.8 ml of water, 3.8frdiqueous sodium hydroxide solution (15%) and
11.4 ml of water were then added to the reactiosuztession, and the precipitate was filtered off.
The organic phase was washed with 50 ml of sawiratgieous sodium chloride solution, dried

over magnesium sulphate and filtered, and the sblvas removed under reduced pressure. Yield:
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7.00 g (92% of theory)

GC/MS [Method 9]: R= 4.74 min; MS: m/z = 244 (M)

Example 48.1C

(4-{[ tert-Butyl(dimethyl)silylJoxy}cyclohexyl)methyl trifluobpmethanesulphonate trgndcis

5  mixture)

CH
J<%H3
O\ .
Si” TCH,
M\

H,C CH,

F
S0
F~ s”
7\
O O
1.00 g (4.09 mmol) of (4-{ert-butyl(dimethyl)silylloxy}cyclohexyl)methanolt{angcis mixture)
in 25 ml of dichloromethane were reacted with 71%6.14 mmol) of lutidine and 1.04 ml (6.14

mmol) of trifluoromethanesulphonic anhydride ac@ogdto General Method 8A. The crude

10 product was used for the next step without furtheification. Yield: 1.47 g (91% of theory)

Example 48.1D

tert-Butyl 3-(4-{[tert-butyl(dimethyl)silyljoxy}cyclohexyl)-2-[4-(5-chlore2-cyanophenyl)-5-

methoxy-2-oxopyridin-1(R)-yl]propanoate (mixture of two racemic diasterecshe

CH
TH,
O\
Si CH
VAN 3
H,C CH,
o) o)
Hsc/ / N \KC:H3
CH,
Cl _ o) CH,
o)
\\N

15 500 mg (1.26 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojgyn-1(2H)-
yllacetate, 712 mg (1.89 mmol) of (4tft-butyl(dimethyl)silylJoxy}cyclohexyl)methyl

trifluoromethanesulphonate trgngcis mixture) and 1.39 ml (.39 mmol) of
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bis(trimethylsilyl)lithium amide (1M in THF) in 1@nl of THF were reacted according to General
Method 7B. Purification by column chromatograph2lg silica cartridge, flow rate: 85 ml/min,

cyclohexane/ethyl acetate gradient) gave theddlapound. Yield: 479 mg (63% of theory)
LC/MS [Method 1]: R= 1.56/1.59 min; MS (ESIpos): m/z = 601 (M+H)

Example 48.1E

3-(4-{[tert-Butyl(dimethyl)silylJoxy}cyclohexyl)-2-[4-(5-chlore2-cyanophenyl)-5-methoxy-2-

oxopyridin-1(H)-yl]propanoic acid (mixture of two racemic diagtemers)

CH
TH,
O\
si” “cH
A 3
H,C CH,
o) OH
HC™ Y TN
cl X o)
o)
ASY

479 mg (797 umol) ofert-butyl 3-(4-{[tert-butyl(dimethyl)silylJoxy}cyclohexyl)-2-[4-(5-chlore
2-cyanophenyl)-5-methoxy-2-oxopyridin-H}-ylJpropanoate  (mixture of two racemic
diastereomers) were reacted with 4 ml of aquedbsith hydroxide solution (1N) according to
General Method 6B, giving the title compound. Yie480 mg (80% of theory)

LC/MS [Method 1]: R= 1.36/1.39 min; MS (ESIpos): m/z = 545 (M+H)

Example 48.1F

tert-Butyl  4-({3-(4-{[ tert-butyl(dimethyl)silyllJoxy}cyclohexyl)-2-[4-(5-chlore2-cyanophenyl)-5-
methoxy-2-oxopyridin-1(B)-yl]propanoyl}amino)benzoate ~ (mixture  of two  radem

diastereomers)
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CH
TH,
O\ .
/S\I CH3
H,C CH,
o N
HC™ Y N
Cl - . o) O\|<CH3
CH,
o) CH
\\N

400 mg (734 pmol) of 3-(4-{ert-butyl(dimethyl)silylJoxy}cyclohexyl)-2-[4-(5-chlore2-
cyanophenyl)-5-methoxy-2-oxopyridin-H2-yllpropanoic acid (mixture of two racemic
diastereomers), 142 mg (734 pmol)teft-butyl 4-aminobenzoate, 104 mg (734 pmol) of Oxima
and 114 ul (734 umol) of DIC in 7.3 ml of dimethydinamide were reacted according to General
Method 5B. The crude product was purified by flabihomatography (40 g cartridge, 40 ml/min,
cyclohexane/ethyl acetate gradient). Yield: 341(6%% of theory)

LC/MS [Method 1]: R= 1.61/1.64 min; MS (ESIpos): m/z = 720 (M+H)

Example 49.1A

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-4-
(trifluoromethoxy)butanoate (racemate)

F

P
@] F
O @]
H3C/ = N/q/ \|<CH3
CH,
cl X O CH,
O
N
NN

500 mg (1.29 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxejgyn-1(2H)-
yllacetate, 495 mg (1.89 mmol) of 2-(trifluorometlyyethyl trifluoromethanesulphonate and 1.39
ml (1.39 mmol) of bis(trimethylsilyl)lithium amidélM in THF) in 10 ml of THF were reacted

according to General Method 7B. Purification byuroh chromatography (24 g silica cartridge,
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flow rate: 35 ml/min, cyclohexane/ethyl acetatedigat) gave the title compound. Yield: 386 mg
(62% of theory)

LC/MS [Method 1]: R= 1.18 min; MS (ESIpos): m/z = 487 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.99 (d, 1H), 7.75-7.70 (m, 2H), 7.45 1), 6.52 (s,
1H), 5.14 (dd, 1H), 4.22-4.16 (m, 1H), 4.04-3.98 (H), 3.63 (s, 3H), 2.59-2.51 (m, 2H), 1.40 (s,
9H).

Example 49.1B

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyriel (2H)-yl]-4-(trifluoromethoxy)butanoic

acid (racemate)

F
P
o~ OF
o) OH
HC™ Y N
cl X o)
0
N
NN

384 mg (789 umol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-4-(trifluoromethoxy)butanoate (racemate) in M8 of dichloromethane and 2.28 ml (29.6
mmol) of TFA were reacted according to General MétBA. Yield: 330 mg (96% of theory)

LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 431 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.2 (s, 1H), 7.99 (d, 1H), 7.74-7.71 @#}), 7.50 (s,
1H), 6.51 (s, 1H), 5.18 (dd, 1H), 4.22-4.15 (m, L#P2-3.95 (m, 1H), 3.63 (s, 3H), 2.62-2.51 (m,
2H).

Example 49.1C

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(H)-yl]-4-

(trifluoromethoxy)butano-yl}amino)benzoate (raceg)at
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F
P
o~ OF
o N
HC” Y N
cl X o) O._ _CH,
o)
\|<CH3
- O  CH,
NN

330 mg (766 pumol) of 2-[4-(5-chloro-2-cyanophertyinethoxy-2-oxopyridin-1(&)-yl]-4-
(trifluoromethoxy)butanoic acid (racemate), 148 (@6 umol) oftert-butyl 4-aminobenzoate,
109 mg (766 pmol) of Oxima and 120 ul (766 pumolpd€ in 7.7 ml of dimethylformamide were
reacted according to General Method 5B. The cruddyzt was purified by flash chromatography
(409 cartridge, 40 ml/min, cyclohexane/ethyl aeetatdient). Yield: 329 mg (64% of theory)

LC/MS [Method 1]: R= 1.27 min; MS (ESIpos): m/z = 606 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.8 (s, 1H), 8.00 (d, 1H), 7.88 (d, 2@)77-7.71 (m,
4H), 7.51 (s, 1H), 6.56 (s, 1H), 5.81 (dd, 1H),04214 (m, 1H), 4.03-3.95 (m, 1H), 3.69 (s, 3H),
2.68-2.60 (M, 2H), 1.54 (s, 9H).

Example 50.1A

4-Bromo-2,5-dimethoxypyridine

B NN M
A mixture of 2.25 g (12.05 mmol) of 2,5-dimethoxyjayn-4-ylboronic acid and 4.04 g (18.08
mmol, 1.5 eq.) copper(ll) bromide in 48 ml of matblwater (1:1) was irradiated in a microwave
at 100°C for 60 min. After cooling, the precipitatas filtered, washed with water and then stirred
in 600 ml of methanol at 65°C for 1 h and filter&the residue was dissolved in dichloromethane,
this solution was washed with dilute ammonia sohti dried (sodium sulphate), filtered,

concentrated under reduced pressure and driedl:¥liéll g (65% of theory)
LC/MS [Method 3]: R=2.12 min; MS (ESIpos): m/z = 218 (M+H)

Example 50.1B
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4-Bromo-5-methoxypyridin-2{)-one

2.82 g (176 mmol, 20 eq.) of pyridinium hydrobromigiere added to a solution of 1.94 g (8.81
mmol) of 4-bromo-2,5-dimethoxypyridine in 80 ml d@fnethylformamide, the mixture was stirred
at 100°C for 3 h and concentrated under reduceskpre. The residue was triturated with 50 ml of
water, filtered off, washed with water and driedlenreduced pressure. The filtrate was extracted
twice with dichloromethane/methanol (10:1). The bored organic phases were dried (sodium
sulphate), filtered, concentrated under reducedspire and dried. Yield: 771 mg (43% of theory)
and 465 mg (purity 88%, 23% of theory)

LC/MS [Method 3]: R= 1.38 min; MS (ESIpos): m/z = 204 (M+H)

Example 50.1C

2-(4-Bromo-5-methoxy-2-oxopyridin-1kB-yl)propanoic acid (racemate)

o) OH
H.CT Y N

3
N O
Br O
Under argon, a suspension of 1.76 g (10.3 mmolef.p of magnesium dert-butoxide, 1.24 g
(5.15 mmol) of 4-bromo-5-methoxypyridin-2}-one and 607 mg (5.41 mmol, 1.05 eq.) of
potassiumtert-butoxide in 30 ml of tetrahydrofuran was stirrgadRT for 10 min. The reaction
mixture was cooled in an ice bath, and 695 pl (M¥8ol, 1.5 eq.) of 2-bromopropionic acid
(racemate) were added. The reaction mixture was stiged initially at RT for another 2.5 h and
then further at 50°C overnight, acidified with aqus hydrochloric acid (6N) and diluted by
additon of ethyl acetate/water. The precipitatanied was filtered off and dried under reduced

pressure. Yield: 205 mg (14% of theory)

After phase separation of the filtrate, the aquepliase was extracted with ethyl acetate. The
combined organic phases were dried (sodium sulphfitered and concentrated under reduced
pressure. The crude product was then once mord¢ettas described above with 1.05 g (6.18
mmol) of magnesium dert-butylate, 376 mg (3.35 mmol) of potassitent-butylate and 371 pl
(4.22 mmol) of 2-bromopropionic acid (racemate)3id ml of tetrahydrofuran and worked up

analogously, with a further precipitate being @blée isolated. Yield: 571 mg (39% of theory)
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LC/MS [Method 1]: R= 0.57 min; MS (ESIpos): m/z = 276 (M+H)

Example 50.1D

tert-Butyl 4-{[2-(4-bromo-5-methoxy-2-oxopyridin-1()-yl)propanoyllamino}benzoate

CH,
o N
HC™ Y N
™ 0 O _CH,
Br 0 \|<
CH,
O  CH,

571 mg (2.01 mmol) of 2-(4-bromo-5-methoxy-2-oxadin-1(2H)-yl)propanoic acid (racemate)

(racemate)

and 426 mg (2.21 mmol, 1.1 eq.)teft-butyl 4-aminobenzoate were reacted according toeGe
Method 5A. Yield: 562 mg (61% of theory)

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 451 (M+H)

Example 50.1E

tert-Butyl 4-[(2-{4-[5-chloro-2-(trifluoromethoxy) phenj5-methoxy-2-oxopyridin-1(B)-

yl}propanoyl)amino]benzoate (racemate)
O @WO CH,
e,
O CH,

Under argon (in a flask dried by heating), 125 a@28 mmol) oftert-butyl 4-{[2-(4-bromo-5-
methoxy-2-oxopyridin-1(R)-yl)propanoyl]amino}benzoate (racemate), 80 mg380mmol, 1.2

ZI

eq.) of 5-chloro-2-trifluoromethoxyphenylboronicidc115 mg (0.83 mmol, 3.0 eq.) of potassium
carbonate and 23 mg (0.03 mmol, 0.1 eq.) of [1s{dphenylphosphino)ferrocene]palladium(ll)
chloride/dichloromethane monoadduct were suspemd®&d ml of dioxane and stirred overnight
in an oil bath already preheated to 110°C. Theti@aeixture was filtered through Celite and the

residue was washed with dioxane. The combinedafds were concentrated under reduced
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pressure. The residue was triturated with watéeréd off, washed with water and dried under

reduced pressure. Yield: 155 mg (purity 83%, 82%hebry)

LC/MS [Method 1]: R= 1.34 min; MS (ESIpos): m/z = 567 (M+H)

Example 50.2A

tert-Butyl 4-({2-[4-(2-bromo-5-chlorophenyl)-5-methox3roxopyridin-1(2)-

yl]propanoyl}amino)benzoate (racemate)

CH
HC™ Y N
Cl - o) o _CH,
o) \|<
CH,
o) CH,
Br

Under argon (in a flask dried by heating), 113 ra@% mmol) oftert-butyl 4-{[2-(4-bromo-5-
methoxy-2-oxopyridin-1(R)-yl)propanoyl]amino}benzoate (racemate), 70 mg3@0mmol, 1.2
eq.) of 2-bromo-5-chlorophenylboronic acid, 103 (@4 mmol, 3.0 eq.) of potassium carbonate
and 20 mg (0.03 mmol, 0.1 eq.) of [1,1-bis(diphehgsphino)ferrocene]palladium(ll)
chloride/dichloromethane monoadduct were suspemd®&d ml of dioxane and stirred overnight
in an oil bath already preheated to 110°C. A furthé mg (0.01 mmol, 0.05 eq.) of [1,1-bis-
(diphenylphosphino)ferrocene]palladium(ll) chloridiehloromethane monoadduct and 29 mg
(0.12 mmol, 0.5 eq.) of 2-bromo-5-chlorophenylbacagcid were added and the reaction mixture
was stirred at 110°C for a further night and thidered through Celite. The residue was washed
with dioxane. The combined filtrates were concaattaunder reduced pressure. The residue was
triturated with water, filtered off, dried under dreced pressure and purified by flash
chromatography (silica gel 50, cyclohexane/ethgtate gradient). Yield: 72 mg (purity 73%, 38%
of theory)

LC/MS [Method 1]: R=1.27 min; MS (ESIpos): m/z = 561 (M+H)

Example 50.3A

tert-Butyl 4-({2-[4-(5-chloro-2-methylphenyl)-5-methox@-oxopyridin-1()-

yl]propanoyl}amino)benzoate (racemate)
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Under argon (in a flask dried by heating), 92 mg@@0mmol) oftert-butyl 4-{[2-(4-bromo-5-
methoxy-2-oxopyridin-1(R)-yl)propanoyl]amino}benzoate (racemate), 41 mg240mmol, 1.2
eq.) of 5-chloro-2-methylphenylboronic acid, 84 (8g61 mmol, 3.0 eq.) of potassium carbonate
and 16 mg (0.02 mmol, 0.1 eq.) of [1,1-bis(diphehgsphino)ferrocene]palladium(ll)
chloride/dichloromethane monoadduct were suspeimd®&d ml of dioxane and stirred overnight
in an oil bath already preheated to 110°C. Theti@aenixture was filtered through Celite and the
residue was washed with dioxane. The combinedatids were concentrated under reduced
pressure. The residue was triturated with wat#eréid off, washed with water and dried under

reduced pressure. Yield: 105 mg (purity 91%, 95%hebry)
LC/MS [Method 1]: R=1.26 min; MS (ESIpos): m/z = 497 (M+H)

Example 50.4A

tert-Butyl 4-[(2-{4-[5-chloro-2-(trifluoromethyl) phen{5-methoxy-2-oxopyridin-1(B)-

yl}propanoyl)amino]benzoate (racemate)

CH,
0 N
HC™ Y N
cl NN © O\|<CH3
CH,
§ O  CH,

F
F

Under argon (in a flask dried by heating), 113 ra@% mmol) oftert-butyl 4-{[2-(4-bromo-5-
methoxy-2-oxopyridin-1(R)-yl)propanoyl]amino}benzoate (racemate), 67 mg3@0mmol, 1.2
eq.) of 5-chloro-2-trifluoromethylphenylboronic e¢il03 mg (0.74 mmol, 3.0 eq.) of potassium
carbonate and 20 mg (0.03 mmol, 0.1 eq.) of [1s{dphenylphosphino)ferrocene]palladium(ll)
chloride/dichloromethane monoadduct were suspemd®&d ml of dioxane and stirred overnight
in an oil bath already preheated to 110°C. A furthé mg (0.01 mmol, 0.05 eq.) of [1,1-bis-

(diphenylphosphino)ferrocene]palladium(ll) chloridiehloromethane monoadduct and 22 mg
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(0.10 mmol, 0.4 eq.) of 5-chloro-2-trifluoromethkignylboronic acid were added and the reaction
mixture was stirred at 110°C for a further 20 h #meh filtered through Celite. The residue was

washed with dioxane. The combined filtrates weraceotrated under reduced pressure. The
residue was triturated with water, filtered off,shad with water and dried under reduced pressure.
Yield: 145 mg (purity 84%, 89% of theory)

LC/MS [Method 1]: R= 1.26 min; MS (ESIpos): m/z = 551 (M+H)

Example 50.5A

tert-Butyl 4-({2-[4-(5-chloro-2-cyclopropylphenyl)-5-ntieoxy-2-oxopyridin-1(#)-

yl]propanoyl}amino)benzoate (racemate)

CHs

e ONF N)\[( §
cl N © \QWO CH,
0 \530 s

Under argon (in a flask dried by heating), 125 a@7 mmol) oftert-butyl 4-{[2-(4-bromo-5-
methoxy-2-oxopyridin-1(R)-yl)propanoyl]amino}benzoate (racemate), 92 mg380mmol, 1.2
eqg.) of 2-(5-chloro-2-cyclopropylphenyl)-4,4,5,5r8emethyl-1,3,2-dioxaborolane, 114 mg (0.82
mmol, 3.0 eq.) of potassium carbonate and 22 m@3(0mmol, 0.1 eq.) of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
suspended in 5.0 ml of dioxane and stirred ovetnighn oil bath already preheated to 110°C. The
reaction mixture was filtered through Celite an@ ttesidue was washed with dioxane. The
combined filtrates were concentrated under redymedsure. The residue was triturated with
water, filtered off, washed with water, dried und®duced pressure and purified by flash

chromatography (silica gel-50, cyclohexane/ethgtaie gradient). Yield: 114 mg (79% of theory)
LC/MS [Method 1]: R= 1.30 min; MS (ESIpos): m/z = 523 (M+H)

Example 51.1A

2-Bromo-4-chlorophenyl difluormethyl ether



10

15

20

-232 -

Cl Br

O

e

H

36 ml of aqueous potassium hydroxide solution (8Mje added to a solution of 3.5 g (16.9 mmol)
of 2-bromo-4-chlorophenol in 36 ml of acetonitritg mixture was cooled in an ice bath and 6.5
ml (26.9 mmol, 1.6 eq.) of difluoromethyl trifluoathanesulphonat@&pgew. Chem. Int. E@013,

52, 1-5; Journal of Fluorine Chemistr009, 130 667-670] were added dropwise with vigorous
stirring. The reaction mixture was stirred for 5nnaind diluted with 200 ml of water. The aqueous
phase was extracted twice with in each case 156f diilethyl ether. The combined organic phases
were dried (sodium sulphate), filtered, concenttateder reduced pressure and dried. The aqueous
phase was once more extracted with diethyl ethee. drganic phase was dried (sodium sulphate),
filtered, concentrated under reduced pressure gad.drield of the two combined residues: 3.4 g

(80% of theory)

LC/MS [Method 9]: R= 3.51 min; MS (ESIpos): m/z = 256 (M+H)
'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 7.91 (d, 1H), 7.55 (dd, 1H), 7.37 (d, 1R)30 (t, 1H).

Example 51.1B

4-[5-Chloro-2-(difluoromethoxy)phenyl]-2,5-dimethgpyridine

417 mg (2.19 mmol, 1.2 eq.) of 2,5-dimethoxypyridhylboronic acid and 494 mg (1.82 mmol) of
2-bromo-4-chlorophenyl difluormethyl ether in the regence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
reacted according to General Method 2A. The cruddyzt was purified by flash chromatography
(KP-SIL, petroleum ether/ethyl acetate 15-20%).I¢&i&70 mg (purity 90%, 27% of theory)

LC/MS [Method 1]: R=1.16 min; MS (ESIpos): m/z = 316 (M+H)
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'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.96 (s, 1H), 7.57 (dd, 1H), 7.45 (d, 1R)30 (d, 1H),
7.11 (t, 1H), 6.74 (s, 1H), 3.83 (s, 3H), 3.753().

Example 51.1C

4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methoxypgin-2(1H)-one

_0

H,C ~ “NH

Cl NN

e

H

O

170 mg (purity 90%, 0.49 mmol) of 4-[5-chloro-2f{doromethoxy)phenyl]-2,5-
dimethoxypyridine and pyridinium hydrobromide weeacted according to General Method 3A.
Yield: 127 mg (87% of theory)

LC/MS [Method 1]: R= 0.84 min; MS (ESIpos): m/z = 302 (M+H)

Example 51.1D

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridin-1(2)-yl}propanoic acid

(racemate)

127 mg (0.42 mmol) of 4-[5-chloro-2-(difluoromethgghenyl]-5-methoxypyridin-2(#)-one and
1.5 eq. of 2-bromopropanoic acid (racemate) weaetesl according to General Method 4A at
90°C. Yield: 220 mg of crude product which was tedcin the next step without further

purification

Example 51.1E
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tert-Butyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenjb-methoxy-2-oxopyridin-1(H)-

yl}propanoyl)amino]benzoate (racemate)

O o CH

220 mg of crude product of 2-{4-[5-chloro-2-(difltmnethoxy)phenyl]-5-methoxy-2-oxopyridin-
1(2H)-yl}propanoic acid (racemate) and 89 mg (0.46 mridl eq.) otert-butyl 4-aminobenzoate
were reacted according to General Method 5A. Yié8Img (21% of theory)

LC/MS [Method 1]: R= 1.26 min; MS (ESIpos): m/z = 549 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.70 (s, 1H), 7.87 (d, 2H), 7.73 (d, 258 (dd, 1H),
7.48 (d, 1H), 7.35 (s, 1H), 7.30 (d, 1H), 7.161¢), 6.38 (s, 1H), 5.58 (q, 1H), 3.65 (s, 3H), 1.71
(d, 3H), 1.54 (s, 9H).

Example 51.2A

Ethyl  2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-5-athoxy-2-oxopyridine-1(R)-yl}butanoate

(racemate)

CH,
O _-CH,
O
@)

Under argon and at RT, 105 mg (2.64 mmol, 1.3 @gspdium hydride (60% in mineral oil) were
added to a solution of 618 mg (2.03 mmol) of 4{feco-2-(difluoromethoxy)phenyl]-5-
methoxypyridin-2(H)-one in 25 ml of tetrahydrofuran, the mixture vaisred at RT for 60 min
871 mg (2.64 mmol, 1.3 eq.) of ethyl 2-{[(trifluareethyl)sulphonyl]oxy}butanoate (racemate) [J.
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Castellset al. Tetrahedron1994, 50, 13765-13774] were then added dropwise and th&uneixvas
stirred at RT for 1 h. A further 38 mg (0.96 mmof)sodium hydride (60% in mineral oil) were
added, the reaction mixture was stirred at RT foniB, a further 871 mg (2.64 mmol, 1.3 eq.) of
ethyl 2-{[(trifluoromethyl)sulphonyl]oxy}butanoatdracemate) were added dropwise, and the
reaction mixture was stirred at RT for 15 min amént quenched with water. After phase
separation, the aqueous phase was extracted twitethyl acetate. The combined organic phases
were washed with saturated aqueous sodium chlsaligion, dried (sodium sulphate), filtered and
concentrated under reduced pressure. The residsi@uvdied by flash chromatography (silica gel
50, cyclohexane/ethyl acetate gradient). Yield: #ip(48% of theory)

LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 416 (M+H)

Example 51.2B

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridine-1(2)-yl}butanoic acid

(racemate)

415 mg (0.97 mmol) of ethyl 2-{4-[5-Chloro-2-(dithamethoxy)phenyl]-5-methoxy-2-oxopyridin-
1(2H)-yl}butanoate (racemate) were hydrolysed withilith hydroxide according to General
Method 6B. Yield: 348 mg (93% of theory)

LC/MS [Method 1]: R= 0.91 min; MS (ESIpos): m/z = 388 (M+H)

'H-NMR (400 MHz, DMSO-g):  [ppm] = 12.96 (br. s, 1H), 7.57 (dd, 1H), 7.501#), 7.34-7.25
(m, 2H), 7.12 (t, 1H), 6.35 (s, 1H), 5.06 (dd, 1BIB8 (s, 3H), 2.20-2.06 (m, 2H), 0.82 (t, 3H).

Example 51.2C

tert-Butyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenjb-methoxy-2-oxopyridin-1(H)-

yl}butanoyl)amino]benzoate (racemate)
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CH

ZT

116 mg (0.30 mmol) of 2-{4-[5-chloro-2-(difluoronieixy)phenyl]-5-methoxy-2-oxopyridin-
1(2H)-yl}butanoic acid (racemate) and 64 mg (0.33 mniol, eq.) oftert-butyl 4-aminobenzoate
were reacted according to General Method 5A. Yiglt¥ mg (75% of theory)

5 LC/MS [Method 1]: R=1.32 min; MS (ESIpos): m/z = 563 (M+H)

Example 52.1A

5-Ethoxy-4-iodo-2-methoxypyridine

At 0°C, 304 mg (1.95 mmol, 1.3 eq.) of iodoethand 415 mg (3.0 mmol, 2.0 eq.) of potassium

10 carbonate were added to a solution of 405 mg (I'®inof 4-iodo-6-methoxypyridin-3-ol in 10
ml of acetone and the mixture was stirred at 80%8rmight and concentrated under reduced
pressure. The residue was triturated with watéeréd and dried under reduced pressure. Yield:
322 mg (purity 93%, 72% of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 280 (M+H)

15 Example52.1B

4-Chloro-2-(5-ethoxy-2-methoxypyridin-4-yl)benzailg
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)
O Ay
cl X | o~CHs
Ny

322 mg (purity 93%, 1.07 mmol) of 5-ethoxy-4-ioder2thoxypyridine and 234 mg (1.29 mmol,
1.2 eq.) of 5-chloro-2-cyanophenylboronic acid inhet presence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
reacted according to General Method 2A. The cruddyzt was purified by flash chromatography
(silica gel 50, cyclohexane/ethyl acetate gradierigld: 135 mg (41% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 289 (M+H)
Example 52.1C
4-Chloro-2-(5-ethoxy-2-oxo0-1,2-dihydropyridin-4-gBnzonitrile

H.,C

N
O
Z “NH
cl X
o
SV

135 mg (0.44 mmol) of 4-chloro-2-(5-ethoxy-2-metipyridin-4-yl)benzonitrile and pyridinium
hydrobromide were reacted according to General MeBA. Yield: 134 mg (purity 76%, 83% of
theory)

LC/MS [Method 1]: R= 0.81 min; MS (ESIpos): m/z = 275 (M+H)

Example 52.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-ethoxy-2-oxopyridi{2H)-yl]propanoic acid (racemate)
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3 W CH,
OH
SN
cl X o)
o)
SV

134 mg (0.37 mmol) of 4-chloro-2-(5-ethoxy-2-ox@-tjhydropyridin-4-yl)benzonitrile and 1.5

eq. of 2-bromopropanoic acid (racemate) were rdaateording to General Method 4A at 50°C.
The crude product was purified by preparative HRR@prosil C18, water/acetonitrile gradient).
Yield: 89 mg (purity 86%, 60% of theory)

LC/MS [Method 1]: R= 0.87 min; MS (ESIpos): m/z = 347 (M+H)

Example 52.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-ethoxye&xopyridin-1(H)-

yl]propanoyl}amino)benzoate (racemate)

H,C

W CH,
0 §
ZZN
Cl - o) o) CH,
o) \|<
CH,
o) CH,
\\N

89 mg (purity 86%, 0.22 mmol) of 2-[4-(5-chloro-gamophenyl)-5-ethoxy-2-oxopyridin-1KB-
yl]propanoic acid (racemate) and 47 mg (0.24 mrhdl, eq.) oftert-butyl 4-aminobenzoate were
reacted according to General Method 5A. Yield: 32(purity 89%, 25% of theory)

LC/MS [Method 3]: R=2.77 min; MS (ESIpos): m/z = 522 (M+H)

Example 53.1A

5-(Difluoromethoxy)-4-iodo-2-methoxypyridine
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H
F\*/F
O
2 |N
. /CH3

4.8 ml of aqueous potassium hydroxide solution (6M)e added to a solution of 600 mg (purity
93%, 2.22 mmol) of 4-iodo-6-methoxypyridin-3-ol4m8 ml of acetonitrile, the mixture was cooled
in an ice bath and 863 pl (purity 75%, 3.56 mmol,6 leq.) of difluoromethyl
trifluoromethanesulphonaté&fgew. Chem. Int. EQ013, 52, 1-5; Journal of Fluorine Chemistry
2009, 130, 667-670] were added with vigorous stirring. Thaation mixture was stirred for 2 min
and diluted with 33 ml of water. The aqueous plveas extracted twice with in each case 40 ml of
diethyl ether. The combined organic phases wereddfgodium sulphate), filtered, concentrated
under reduced pressure and dried. The crude pradagtpurified by flash chromatography (IR-
50SI, petroleum ether/ethyl acetate 12-20%). YiéQ@¥ mg (purity 90%, 55% of theory)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 8.1 (s, 1H), 7.45 (s, 1H), 7.16 (t, LHB& (s, 3H).

Example 53.1B

4-Chloro-2-[5-(difluoromethoxy)-2-methoxypyridinylbenzonitrile

cl - _CH,

460 mg (purity 90%, 1.38 mmol) of 5-(difluorometlydd-iodo-2-methoxypyridine and 299 mg
(1.65 mmol, 1.2 eq.) of 5-chloro-2-cyanophenylbacoracid in the presence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  clide/dichloromethane monoadduct were
reacted according to General Method 2A. The cruddyxt was purified by flash chromatography
(IR-50SI, petroleum ether/ethyl acetate 10-15%#l¢i230 mg (purity 80%, 43% of theory)

LC/MS [Method 1]: R=1.12 min; MS (ESIpos): m/z = 311 (M+H)
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'H-NMR (400 MHz, DMSO-g): & [ppm] = 8.26 (s, 1H), 8.06 (d, 1H), 7.82-7.74 @#}), 7.09 (s,
1H), 7.06 (t, 1H), 3.91 (s, 3H).

Example 53.1C

4-Chloro-2-[5-(difluoromethoxy)-2-oxo-1,2-dihydropgin-4-yl]benzonitrile
F\‘/F
@)

Cl N

230 mg (purity 80%, 0.59 mmol) of 4-chloro-2-[5f{doromethoxy)-2-methoxypyridin-4-
yllbenzonitrile and pyridinium hydrobromide wereacted according to General Method 3A. The
crude product was purified by flash chromatogra@Ry50SI, dichloromethane/methanol 3-25%).
Yield: 167 mg (95% of theory)

LC/MS [Method 1]: R=0.79 min; MS (ESIpos): m/z = 297 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 11.88 (br. s, 1H), 8.03 (d, 1H), 7.80-7(6% 3H), 6.87
(t, 1H), 6.56 (s, 1H).

Example 53.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-(difluoromethoxyjeXopyridin-1(2H)-yl]propanoic acid
(racemate)
H
F F
q( -
OH
@) N
Cl N O
@)
X

163 mg (0.55 mmol) of 4-chloro-2-[5-(difluoromethgx2-oxo-1,2-dihydropyridin-4-
yl]benzonitrile, 2.0 eq. of magnesium tért-butoxide, 1.05 eq. of potassiuert-butoxide and 1.5
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eq. of 2-bromopropanoic acid (racemate) were reaattd5°C and worked up according to General

Method 4A. Owing to incomplete conversion, the erymtoduct was then once more reacted as

10

15

described above with 1.2 eq. of magnesiuntedibutoxide, 0.65 eq. of potassiutert-butoxide
and 0.8 eq. of 2-bromopropionic acid (racemateB.ith ml of tetrahydrofuran and worked up
analogously. Yield: 270 mg (purity 63%, 84% of thgo

LC/MS [Method 1]: R=0.86 min; MS (ESIpos): m/z = 369 (M+H)

Example 53.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-(difluomethoxy)-2-oxopyridin-1(&)-

yl]propanoyl}amino)benzoate (racemate)
H
F\!/F
@)

CH
ZN\
cl X o) 0. _CH,
o) \|<
CH,
O CH,
\\N

270 mg (purity 63%, 0.46 mmol) of 2-[4-(5-chlorce@anophenyl)-5-(difluoromethoxy)-2-
oxopyridin-1(2H)-yl]propanoic acid (racemate) and 98 mg (0.51 mrial eq.) oftert-butyl 4-

aminobenzoate were reacted according to GenerdidddA. Yield: 100 mg (40% of theory)
LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 544 (M+H)

'H-NMR (400 MHz, DMSO-@): § [ppm] = 10.78 (s, 1H), 8.05 (d, 1H), 7.99 (s, 188 (d, 2H),
7.82-7.69 (m, 4H), 6.89 (t, 1H), 6.65 (s, 1H), 5(§61H), 1.72 (d, 3H), 1.54 (s, 9H).

Example 54.1A

4-lodo-2-methoxy-5-(2,2,2-trifluoroethoxy)pyridine
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466 mg (3.4 mmol, 2.0 eq.) of potassium carbonaté 67 mg (2.5 mmol, 1.5 eq.) of 2,2,2-
trifluoroethyl trifluoromethanesulphonate were adide a solution of 455 mg (purity 93%, 1.7
mmol) of 4-iodo-6-methoxypyridin-3-ol in 10 ml ofrdethylformamide and 0.4 ml of acetonitrile,
and the mixture was irradiated in a microwave &°C5for 30 min. A further 393 mg (1.7 mmol,
1.0 eq.) of 2,2,2-trifluoroethyl trifluoromethandsiionate were added, and the reaction mixture
was once more irradiated in the microwave at 15fAC30 min. After addition of water/ethyl
acetate and phase separation, the aqueous phasextwasted twice with ethyl acetate. The
combined organic phases were washed with satuededous sodium chloride solution, dried
(sodium sulphate), filtered, concentrated undeuced pressure and dried. Yield: 500 mg (purity
94%, 94% of theory)

LC/MS [Method 1]: R=1.11 min; MS (ESIpos): m/z = 334 (M+H)

Example 54.1B

4-Chloro-2-[2-methoxy-5-(2,2,2-trifluoroethoxy)pgin-4-yllbenzonitrile

F
F
F
O
72 ||\|
cl - o-CHs
\\N

500 mg (purity 94%, 1.41 mmol) of 4-iodo-2-methdy2,2,2-trifluoroethoxy)pyridine and 282

mg (1.55 mmol, 1.1 eq.) of 5-chloro-2-cyanophenytimic acid in the presence of [1,1-
bis(diphenylphosphino)ferrocene]palladium(ll)  cldi@/dichloromethane  monoadduct were
reacted according to General Method 2A. The cruddyzt was purified by flash chromatography
(silica gel 50, cyclohexane/ethyl acetate gradiefigld: 168 mg (33% of theory)

LC/MS [Method 1]: R= 1.16 min; MS (ESIpos): m/z = 343 (M+H)

Example 54.1C

4-Chloro-2-[2-0x0-5-(2,2,2-trifluoroethoxy)-1,2-diiropyridin-4-yllbenzonitrile
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F
F
F
0
Z “NH
cl QA
0
\\N

168 mg (0.47 mmol) of 4-chloro-2-[2-methoxy-5-(2Zifluoroethoxy)pyridin-4-yllbenzonitrile
and pyridinium hydrobromide were reacted accordingGeneral Method 3A. Yield: 112 mg
(purity 92%, 67% of theory)

LC/MS [Method 1]: R= 0.87 min; MS (ESIpos): m/z = 329 (M+H)

Example 54.1D

2-[4-(5-Chloro-2-cyanophenyl)-2-0x0-5-(2,2,2-trifitoethoxy) pyridin-1(21)-yl]propanoic acid

(racemate)
F
F
F CH,
@] OH
ZZN
Cl NN @)
@)
Xy

140 mg (purity 87%, 0.37 mmol) of 4-chloro-2-[2-6%¢2,2,2-trifluoroethoxy)-1,2-
dihydropyridin-4-yl]benzonitrile, 2.0 eq. of magmne® ditert-butoxide, 1.05 eq. of potassiusrt-
butoxide and 1.5 eq. of 2-bromopropanoic acid (rate) were reacted according to General
Method 4A at 50°C and, after aqueous work-up, weigtbut purification for the next step. Yield:
214 mg (purity 73%, quant.)

LC/MS [Method 1]: R= 0.91 min; MS (ESIpos): m/z = 401 (M+H)

Example 54.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-ox0-5-@ 2-trifluoroethoxy)pyridin-1(B)-

yl]propanoyl}amino)benzoate (racemate)
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F
F

F>% CH,
o N
N\
cl A o © O\|<CH3
CH,
O CH,
ASY

214 mg (purity 73%, 0.39 mmol) of 2-[4-(5-chlorceganophenyl)-2-0x0-5-(2,2,2-
trifluoroethoxy)pyridin-1(24)-yl]propanoic acid (racemate) and 83 mg (0.43 mrhdl eq.) otert-
butyl 4-aminobenzoate were reacted according tee@aéMethod 5A. Yield: 113 mg (purity 70%,
35% of theory)

LC/MS [Method 1]: R=1.23 min; MS (ESIpos): m/z = 576 (M+H)

Example 55.1A

2-Methoxybutyl trifluoromethanesulphonate (racemate

XL

@] S F
H3C/ o~ \|<
F
=

H,C

1.0 g (9.6 mmol) of 2-methoxybutanol and 1.78 ml0.6L mmol, 1.1 eq.) of
trifluoromethanesulphonic anhydride in the presemfel.47 ml (10.6 mmol, 1.1 eq.) of
triethylamine were reacted according to Generalhgi@t8A. The crude product was reacted in the

next step without further purification.

'H-NMR (400 MHz, CDCY): & [ppm] = 4.51 (dd, 1H), 4.43 (dd, 1H), 3.44 (s, 3B)44-3.39 (m,
1H), 1.65-1.54 (m, 2H), 0.98 (t, 3H).

Example 55.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-g@ywidin-1(2H)-yl]-4-methoxyhexanoate

(mixture of racemic diastereomers)
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o/CH3
CH,
@) @)
H3C/ / N \KCH3
CH,
Cl o @) CH,
(@]
NN
NN

1.00 g (2.67 mmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojalin-1(2H)-
ylJacetate in the presence of 2.94 ml (2.94 mmdl,elg.) of bis(trimethylsilyl)lithium amide (1M
in tetrahydrofuran) and 945 mg (4.00 mmol, 15 eq9f 2-methoxybutyl
trifluoromethanesulphonate (racemate) were reaatedrding to General Method 7B. Yield: 669
mg (54% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 461 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.98 (d, 1H), 7.75-7.70 (m, 2H), 7.44/7(@% s, 1H),
6.49/6.48 (2x s, 1H), 5.24-5.17 (m, 1H), 3.64 (28K), 3.19/3.16 (2x s, 3H), 2.81-2.74 (m, 1H),
2.45-2.28 (m, 1H), 2.16-2.03 (m, 1H), 1.57-1.38 i), 1.41 (2x s, 9H), 0.84/0.80 (2x t, 3H).

Example 55.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyriei (2H)-yl]-4-methoxyhexanoic acid

(mixture of racemic diastereomers)

O/CH3
CH,
o) OH
HC™ Y N
Cl X o)
o)
N
SN

668 mg (1.45 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-4-methoxyhexanoate (mixture of racemic diasteners) were hydrolysed with trifluoroacetic
acid according to General Method 6A. Yield: 623 (pgrity 94%, quant.)
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LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 405 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 13.0 (br. s, 1H), 7.98 (d, 1H), 7.77-7.(10, 2H),
7.50/7.44 (2x s, 1H), 6.48/6.47 (2x s, 1H), 5.2805(m, 1H), 3.64 (2x s, 3H), 3.16/3.15 (2x s, 3H),
2.78-2.71 (m, 1H), 2.48-2.28 (m, 1H), 2.24-2.06 {id), 1.55-1.41 (m, 2H), 0.83/0.79 (2x t, 3H).

Example 55.1D

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]-4-

methoxyhexanoyl}amino)-benzoate (mixture of racethastereomers)

Cl

o~ CHs
CH,
0 N
HC™ Y N
NNy © O_-CH,
o)

Ny
620 mg (1.53 mmol) of 2-[4-(5-chloro-2-cyanopherdinethoxy-2-oxopyridin-1(@)-yl]-4-
methoxyhexanoic acid (mixture of racemic diastere@) 253 mg (1.53 mmol) of ethyl 4-
aminobenzoate, 218 mg (1.53 mmol) of Oxima and @B91.53 mmol) of DIC in 15.3 ml of
dimethylformamide were reacted according to Gendithod 5B. The crude product was purified
by flash chromatography (120 g cartridge, 85 ml/neiyclohexane/ethyl acetate gradient). Yield:
634 mg (70% of theory)

LC/MS [Method 2]: diastereomer 1; R 3.75 min; MS (ESIpos): m/z = 552 (M+ki)Yliastereomer
2: R =3.81 min; MS (ESIpos): m/z = 552 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.8 (2x s, 1H), 8.01-7.98 (m, 1H), 7.987(m, 2H),
7.83-7.79 (m, 2H), 7.76-7.72 (m, 2H), 7.59/7.51 @x1H), 6.54 (s, 1H), 5.87-5.80 (m, 1H),
4.31/4.29 (2x g, 2H), 3.69 (s, 3H), 3.19/3.13 (28HK), 3.08-2.88 (2x m, 1H), 2.44-2.17 (m, 2H),
1.62-1.44 (m, 2H), 1.31/1.28 (2x t, 3H), 0.86/0(8% t, 3H).

Example 56.1A

Benzyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxadin-1(2H)-yl]acetate
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3.18 g (23.0 mmol) of potassium carbonate were éGdde solution of 4.00 g (15.3 mmol) of 4-
chloro-2-(5-methoxy-2-oxo-1,2-dihydropyridin-4-yBbzonitrile and 2.92 ml (18.4 mmol) of
benzyl bromoacetate in 53.3 ml of dimethylformamided the mixture was then stirred at 100°C
for 45 min. The reaction mixture was cooled to Ri@l ¢he reaction was ended by adding 530 ml of
water and 10.0 g (236 mmol) of lithium chloride.eTimixture was extracted three times with 200
ml of ethyl acetate. The combined organic phasee weed over magnesium sulphate and filtered,
and the solvent was removed under reduced pressheeresidue was dissolved in 50 ml of
dichloromethane, applied to diatomaceous earth @mdied by flash chromatography (120 g
cartridge, 80 ml/min, ethyl acetate/cyclohexanaligmat). Yield: 3.90 g (61% of theory)

LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 409 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 8.00 (d, 1H), 7.75-7.72 (m, 2H), 7.6118l), 7.42-7.33
(m, 5H), 6.54 (s, 1H), 5.22 (s, 2H), 4.81 (s, 2BIR2 (s, 3H).

Example 57.1A

2-{[ tert-Butyl(diphenyl)silylJoxy}ethanol

10.0 g (36.4 mmol) of chlortert-butyl(diphenyl)silane dissolved in 88 ml of tetyalhofuran were
added dropwise over a period of 6 h to a solutiohOol ml (182 mmol) of 1,2-ethanediol and 2.97
g (43.7 mmol) of imidazole in 12 ml of tetrahydradn, and the mixture was then stirred further at
RT overnight. The solvent was removed under redymedsure and the residue was purified by
flash chromatography (340 g silica cartridge, 10dmm, cyclohexane/ethyl acetate gradient).
Yield: 8.34 g (76% of theory)
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LC/MS [Method 1]: R= 1.57 min; MS (ESIpos): m/z = 323 (M+Na)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.66-7.62 (m, 4H), 7.49-7.40 (m, 6H), 4@A1H),
3.67-3.61 (m, 2H), 3.54-3.49 (m, 2H), 0.99 (s, 9H).

Example 57.1B

2-{[ tert-Butyl(diphenyl)silylJoxy}ethyl trifluoromethansulponate

CH,
H,C O\\ /S

O
oo

At -78°C, a solution of 1.50 g (4.99 mmol) of Zdft-butyl(diphenyl)silylJoxy}ethanol and 765 pl
(5.49 mmol) of triethylamine in 5 ml of dichloronheine was added dropwise to 924 ul (5.49
mmol) of trifluoromethanesulphonic anhydride in b af dichloromethane such that the internal
temperature did not exceed -50°C. The mixture waged at -78°C for another 15 min and
spontaneously warmed to RT. The reaction mixture dituted with 50 ml of methylert-butyl
ether and washed three times with 25 ml of a méxtof saturated aqueous sodium chloride
solution and saturated aqueous ammonium chloridgiao (3:1), dried over magnesium sulphate,
filtered and concentrated at 25°C and a pressur&@ mbar. Yield: 2.08 g (71% of theory)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.66-7.62 (m, 4H), 7.52-7.44 (m, 6H), 4481 (m,
2H), 3.89-3.85 (m, 2H), 1.03 (s, 9H).

Example 57.1C

Benzyl 4-{[tert-butyl(diphenyl)silylJoxy}-2-[4-(5-chloro-2-cyanopmnyl)-5-methoxy-2-oxopyridin-

1(2H)-yllbutanoate (racemate)
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CH,
CH,

o) o)
HC™ Y N
cl X o)
o)
N
NN

1.00 g (2.45 mmol) of benzyl [4-(5-chloro-2-cyanepkl)-5-methoxy-2-oxopyridin-1¢2)-
ylJacetate in the presence of 2.69 ml (2.69 mmdl,elg.) of bis(trimethylsilyl)lithium amide (1M
in tetrahydrofuran) and 1.59 g (3.67 mmol, 1.5 af.)2-{[tert-butyl(diphenyl)silylJoxy}ethyl
trifluoromethanesulphonate were reacted accordin@eneral Method 7B. Yield: 708 mg (40% of
theory)

LC/MS [Method 1]: R= 1.55 min; MS (ESIpos): m/z = 691 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 8.00 (d, 1H), 7.74 (dd, 1H), 7.62-7.56 (Bhi), 7.47-
7.29 (m, 12H), 6.56 (s, 1H), 5.51 (dd, 1H), 5.12), 3.75-3.69 (m, 1H), 3.63-3.57 (m, 1H), 3.56
(s, 3H), 2.52-2.40 (m, 2H), 0.97 (s, 9H).

Example 57.1D

4-{[ tert-Butyl(diphenyl)silylJoxy}-2-[4-(5-chloro-2-cyanopdmyl)-5-methoxy-2-oxopyridin-1(2)-

yl]butanoic acid (racemate)
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0O \|< 3
CH,
CH,
o) OH
HC™ Y N
cl X 0
o)

X
NN

605 mg (875 umol) of benzyl 4grt-butyl(diphenyl)silyllJoxy}-2-[4-(5-chloro-2-cyanopmyl)-5-
methoxy-2-oxopyridin-1(R)-yl]butanoate (racemate) were dissolved in 6 mtatfahydrofuran,
and 2.2 ml (2.2 mmol, 2.5 eq.) of agueous sodiumrdnide solution (1.0M) were added. The
mixture was stirred at RT for another 1 h and thentralized with aqueous hydrochloric acid
(IN). The phases were separated and the aqueoss plag extracted twice with 25 ml of ethyl
acetate. The combined organic phases were driednoagnesium sulphate and filtered, and the
solvent was removed under reduced pressure. Thie pnoduct was used for the next step without
further purification. Yield: 568 mg (93% of theory)

LC/MS [Method 1]: R= 1.39 min; MS (ESIpos): m/z = 601 (M+H)

Example 57.1E

Ethyl 4-[(4-{[tert-butyl(diphenyl)silyl|oxy}-2-[4-(5-chloro-2-cyano@nyl)-5-methoxy-2-

oxopyridin-1(H)-yl]butanoyl)amino]benzoate (racemate)
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Q=
Jf( W<CH
LY

A
565 mg (940 pmol) of 4-{ert-butyl(diphenyl)silylJoxy}-2-[4-(5-chloro-2-cyanommyl)-5-
methoxy-2-oxopyridin-1(R)-yl]butanoic acid (racemate), 155 mg (940 umol) ethyl 4-
aminobenzoate, 134 mg (940 pmol) of Oxima and 14940 umol) of DIC in 19 ml of
dimethylformamide were reacted according to Gendiethod 5B. The crude product was purified
by flash chromatography (120 g cartridge, 85 ml/neiyclohexane/ethyl acetate gradient). Yield:
268 mg (38% of theory)

LC/MS [Method 1]: R= 1.54 min; MS (ESIpos): m/z = 748 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.8 (s, 1H), 8.00 (d, 1H), 7.94 (d, 2R)79 (d, 2H),
7.74 (dd, 1H), 7.63-7.57 (m, 5H), 7.48 (s, 1H),6¢7436 (m, 6H), 6.55 (s, 1H), 5.87 (dd, 1H), 4.29
(9, 2H), 3.72-3.67 (m, 2H), 3.64 (s, 3H), 2.52-2(48 2H, under solvent resonance), 1.32 (t, 3H),
0.94 (s, 9H).

Example 58.1A

tert-Butyl  2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-3-(3-ethyloxetan-3-

yl)prop-2-enoate (isomer mixture)

0O
H.C
o) | o) CH
H.C~ ZZaN 8
3 w<cH3
Cl X 0 CH,
o)
N
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38.4 mg (1.60 mmol, 2 eq., 60% in mineral oil) oflmim hydride and 457 mg (4.00 mmol) of 3-
ethyloxetane-3-carbaldehyde in 1 ml of dimethylfamide were added in succession to a solution
of 300 mg (800 pmol) ofert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxoialin-1(2H)-
yllacetate in 8 ml of dimethylformamide. After 15immat RT, the reaction was terminated by
addition of 10 ml of saturated aqueous ammoniurorale solution and the reaction mixture was
then extracted three times with 20 ml of ethyl at=tThe combined organic phases were dried
over magnesium sulphate and filtered, and the sb@s removed under reduced pressure. The
residue was purified by flash chromatography (2&dgridge, 35 ml/min, cyclohexane/ethyl acetate
gradient). Yield: 320 mg (82% of theory)

LC/MS [Method 1]: R= 1.06 min; MS (ESIpos): m/z = 471 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 8.00 (d, 1H), 7.79-7.71 (m, 2H), 7.27 181), 7.04 (s,
1H), 6.52 (s, 1H), 4.63 (d, 1H), 4.48 (d, 1H), 4(821H), 4.13 (d, 1H), 3.69/3.60 (2x s, 3H), 2.10-
2.04/1.94-1.86 (2x q, 2H), 1.44-1.40 (2x s, 9HYA00.95 (2x t, 3H).

Example 58.1B

tert-Butyl  2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-3-(3-ethyloxetan-3-

yl)propanoate (racemate)

0
H,C

o) o) CH

H.CT Y "N 8

3 w<CH3

Cl X o) CH,
N
NN

At RT, 302 mg (641 umol) afert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2epyridin-
1(2H)-yl]-3-(3-ethyloxetan-3-yl)prop-2-enoate (isomeitixture) were admixed with 20 ml of a
"Hot Stryker’s" reagent solution [B. A. Baket al. Org. Lett.2008, 10, 289-292]. The reaction
mixture was stirred at RT for 1.5 h, and 20 ml afusated aqueous ammonium chloride solution
were then added. After phase separation, the agydwmse was extracted three times with 25 ml of
ethyl acetate. The combined organic phases weed diier magnesium sulphate and filtered, and
the solvent was removed under reduced pressure. fEsmlue was purified by flash
chromatography (120 g silica cartridge, 85 ml/naiyglohexane/ethyl acetate gradient). Yield: 275
mg (91% of theory)
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LC/MS [Method 1]: R= 1.11 min; MS (ESIpos): m/z = 473 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.98 (d, 1H), 7.75-7.71 (m, 2H), 7.51 1), 6.49 (s,
1H), 5.22-5.13 (m, 1H), 4.31 (d, 1H), 4.23 (d, 14)04 (d, 1H), 3.93 (d, 1H), 3.65 (s, 3H), 2.65
(dd, 1H), 2.39 (dd, 1H), 1.83-1.72 (m, 2H), 1.419), 0.83 (t, 3H).

Example 58.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-3-(3-ethyloxetan-3-

yl)propanoic acid (racemate)

0
H,C
o) OH
H,C™ Y7 N
cl N o)
o)
N
SN

275 mg (599 umol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-(3-ethyloxetan-3-yl)propanoate (racemate) @l of aqueous lithium hydroxide solution
(IN) were reacted according to General Method 68ng the title compound. Yield: 193 mg
(76% of theory)

LC/MS [Method 1]: R= 0.82 min; MS (ESIpos): m/z = 417 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 13.1 (br. s, 1H), 7.99 (d, 1H), 7.77-7(f, 2H), 7.56
(s, 1H), 6.49 (s, 1H), 5.25-5.13 (m, 1H), 4.301H), 4.22 (d, 1H), 4.02 (d, 1H), 3.92 (d, 1H), 3.65
(s, 3H), 2.69 (dd, 1H), 2.42 (dd, 1H), 1.84-1.73 BH), 0.82 (t, 3H).

Example 59.1A
1,1,2,2,2-Pentadeuteroethyl trifluoromethanesulpten
D
D D
D
F D
S _o
F s”

//\\
O O
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1.0 g (19.57 mmol) of 1,1,2,2,2-pentadeuteroethaamal 3.48 ml (20.55 mmol, 1.05 eq.) of
trifluoromethanesulphonic anhydride in the preseat®.51 ml (21.53 mmol, 1.1 eq.) of 2,6-
dimethylpyridine were reacted according to Genktalhod 8A. The crude product was reacted in

the next step without further purification.

Example 59.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl](3,3,4,4,4-

pentadeutero)butanoate (racemate)

D

D [_D

D

D
o) o _CH
HC™ Y N \|< :
CH,

™ O  CH,

O

Cl

Ny
250 mg (0.67 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojlin-1(2H)-
yllacetate in the presence of 0.80 ml (0.80 mmd,€ely.) of bis(trimethylsilyl)lithium amide (1M
in THF) and 183 mg (1.00 mmol, 15 eq.) of 1,122entadeuteroethyl
trifluoromethanesulphonate were reacted accorn@eneral Method 7B. Yield: 206 mg (purity
94%, 71% of theory)

LC/MS [Method 8]: R= 1.37 min; MS (ESIpos): m/z = 352 (M+H-CQext-butyl)’,

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.99 (d, 1H), 7.76-7.69 (m, 2H), 7.36 1), 6.50 (s,
1H), 5.01 (s, 1H), 3.63 (s, 3H), 1.40 (s, 9H).

Example 59.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl](3,3,4,4,4-

pentadeutero)butanoic acid (racemate)
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Cl N O

206 mg (purity 94%, 0.48 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(2H)-yl](3,3,4,4,4-pentadeutero)butanoate (racematerewhydrolysed with TFA
according to General Method 6A. Yield: 208 mg (puvil%, 88% of theory)

LC/MS [Method 1]: R= 0.81 min; MS (ESIpos): m/z = 352 (M+H)

Example 59.1D

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@roxopyridin-1(2)-yl](3,3,4,4,4-

pentadeutero)butanoyllamino)benzoate (racemate)

D
D [_D
D
D
o N
HC™ Y N
cl X 0 O _CH,
0
Ren,
- O  CH,
NN

208 mg (purity 71%, 0.42 mmol) of 2-[4-(5-chlorceganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl](3,3,4,4,4-pentadeutero)butanoic acid (racenand 89 mg (0.46 mmol, 1.1 eq.)teft-
butyl 4-aminobenzoate were reacted according tce@émlethod 5A. Yield: 79 mg (purity 91%,
33% of theory)

LC/MS [Method 1]: R= 1.21 min; MS (ESIpos): m/z = 527 (M+H)

Example 60.1A

[1-(Trifluoromethyl)cyclopropyllmethanol
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OH

At 0°C, 26.7 ml (26.7 mmol) of diisobutylaluminiutmydride (1M in dichloromethane) were
slowly added dropwise to a solution of 1.89 g (10mMmol) of methyl 1-
(trifluoromethyl)cyclopropanecarboxylate in 10 mil dichloromethane. The mixture was then
stirred at 0°C for another 2 h and the reaction sudsequently terminated by addition of 10 ml of
methanol. The reaction mixture was diluted withn30of aqueous 20% strength sodium potassium
tartrate solution and 30 ml of aqueous buffer sofut(pH 7) and stirred vigorously at room
temperature overnight. The phases were separatethamqueous phase was extracted three times
with dichloromethane. The combined organic phasesevdried over magnesium sulphate and
filtered, and the solvent was removed under redyedsure. The crude product corresponded to
the title compound. Yield: 0.96 g (64% of theory)

'H-NMR (400 MHz, CDC)): & [ppm] = 3.74 (d, 2H), 1.65 (t, 1H), 1.06-1.02 (&H), 0.81-0.76
(m, 2H).

Example 60.1B

[1-(Trifluoromethyl)cyclopropyllmethyl trifluoroméanesulphonate

F F
F
\\ _O
0o=s"
F F
F

At -78°C, a solution of 428 mg (3.06 mmol) of [tH{toromethyl)cyclopropyllmethanol and 468
pl (3.36 mmol) of triethylamine in 1.5 ml of dicintomethane was added dropwise to 569 ul (3.36
mmol) of trifluoromethanesulphonic anhydride in ibof dichloromethane such that the internal
temperature did not exceed -50°C. The mixture wased at -78°C for another 30 min and
spontaneously warmed to RT. The reaction mixture dituted with 25 ml of methyert-butyl
ether, washed three times with 20 ml of a mixtufesaturated aqueous sodium chloride
solution/1N hydrochloric acid (3:1), dried over magium sulphate, filtered and concentrated at

25°C and a pressure 100 mbar. The crude product was used for the rtept without further
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purification. Yield: 701 mg (84% of theory)
Example 60.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-3-[1-

(trifluoromethyl)cyclopropyl]propanoate (racemate)

F F
F
o) Oo._ _CH
HC™ Y7 N W< 3
CH,
cl X O CH,
o)
N
SN

500 mg (1.33 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojln-1(2H)-
yllacetate, 701 mg (2.58 mmol) of [1-(trifluoromgkiTyclopropyl]methyl
trifluoromethanesulphonate and 1.73 ml (1.73 mnablpis(trimethylsilyl)lithium amide (1M in
THF) in 13 ml of THF were reacted according to Gahd&lethod 7B. The crude product was
purified by column chromatography (ethyl acetatel@yexane gradient, 40 g silica cartridge, flow

rate 40 ml/min), giving the title compound. YiekB5 mg (45% of theory)
LC/MS [Method 1]: R= 1.20 min; MS (ESIpos): m/z = 497 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 7.99 (d, 1H), 7.75-7.71 (m, 2H), 7.42 181), 6.50 (s,
1H), 5.19-5.11 (m, 1H), 3.63 (s, 3H), 2.68 (dd, 1283 (dd, 1H), 1.40 (s, 9H), 0.95-0.74 (m, 3H),
0.56-0.49 (M, 1H).

Example 60.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-[1-

(trifluoromethyl)cyclopropyl]propanoic acid (racetepn
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Cl NN O

295 mg (594 pmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-[1-(trifluoromethyl)cyclopropyl]propanoate gcemate) in 6 ml of dichloromethane and 915
ul (11.9 mmol) of TFA were reacted according to &ahMethod 6A. Yield: 258 mg (purity 92%,
91% of theory)

LC/MS [Method 1]: R=0.96 min; MS (ESIneg): m/z = 439 (M-H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 13.2 (br. s, 1H), 7.99 (d, 1H), 7.76-7 (71, 2H), 7.46
(s, 1H), 6.49 (s, 1H), 5.23-5.14 (m, 1H), 3.633H), 2.71 (dd, 1H), 2.37 (dd, 1H), 0.92-0.81 (m,
2H), 0.78-0.71 (m, 1H), 0.54-0.46 (m, 1H).

Example 60.1E

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoX@roxopyridin-1(2)-yl]-3-[1-

(trifluoromethyl)cyclopropyl]propanoyl}amino)benzia(racemate)

F F
F
o N
HC™ Y N
cl X 0 O _CH,
0
Ren,
- O  CH,
NN

188 mg (426 pmol) of 2-[4-(5-chloro-2-cyanopherfdjnethoxy-2-oxopyridin-1(@)-yl]-3-[1-
(trifluoromethyl)cyclopropyl]propanocic acid (raceteg 82.4 mg (426 pmol) ofert-butyl 4-
aminobenzoate, 6.1 mg (43 pmol) of Oxima and 66(Qu#3 mmol) of DIC in 4 ml of
dimethylformamide were reacted according to Genklethod 5B. Following preparative HPLC
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[column: Chromatorex C18, 10 um, 125 mm x 30 mmbitegphase: acetonitrile/0.1% formic acid
gradient (0O to 3 min 10% acetonitrile, to 35 min%®G@cetonitrile and a further 3 min 90%

acetonitrile)], the title compound was obtainedeldi 157 mg (59% of theory)
LC/MS [Method 1]: R= 1.35 min; MS (ESIpos): m/z = 616 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.8 (s, 1H), 7.99 (d, 1H), 7.88 (d, 2R)78-7.71 (m,
4H), 7.53 (s, 1H), 6.55 (s, 1H), 5.86-5.80 (m, 1Bi{7 (s, 3H), 2.60-2.47 (m, 2H), 1.54 (s, 9H),
0.97-0.80 (m, 4H).
Example 61.1A
[1-(Trifluoromethyl)cyclobutylmethyl trifluorometnesulphonate
E F
F
F
Lo
F~ Ss”
//\\
O O

330 mg (2.03 mmol) of [1-(trifluoromethyl)cycloblifmethanol and 0.38 ml (2.24 mmol, 1.1 eq.)
of trifluoromethanesulphonic anhydride in the prese of 312 ul (2.24 mmol, 1.1 eq.) of
triethylamine were reacted according to Generalhgi@t8A. The crude product was reacted in the

next step without further purification.
'H-NMR (400 MHz, DMSO-g): & [ppm] = 4.56 (s, 2H), 2.28-2.19 (m, 2H), 2.11-1(89 4H).

Example 61.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-[1-

(trifluoromethyl)cyclobutyl]propanoate (racemate)
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F F
F
O @] CH
ch/ =z N \|< 3
CH,
Cl NN O CH
@]
N
NN

383 mg (1.02 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxolin-1(2H)-
yllacetate in the presence of 1.23 ml (1.23 mmd, ely.) of bis(trimethylsilyl)lithium amide (1M
in THF) and 780 mg (purity 60%, 1.64 mmol, 1.6 eof.)[1-(trifluoromethyl)cyclobutyljmethyl
trifluoromethanesulphonate were reacted accorcn@eneral Method 7B. Yield: 119 mg (purity
91%, 21% of theory)

LC/MS [Method 8]: R= 1.54 min; MS (ESIpos): m/z = 455 (M+H-CQéxt-butyl)".

Example 61.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-[1-

(trifluoromethyl)cyclobutyl]propanoic acid (raceraat

_0 OH

Cl N @)

119 mg (purity 91%, 0.21 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(2H)-yl]-3-[1-(trifluoromethyl)cyclobutyl]propanoate rdcemate) were hydrolysed
with TFA according to General Method 6A. Yield: 81 (purity 69%, 65% of theory)

LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 455 (M+H)
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Example 61.1D

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoX@roxopyridin-1(2)-yl]-3-[1-

(trifluoromethyl)-cyclobutyl]propanoyl}amino)benzt@(racemate)

F F
F
0 N
HC™ Y N
cl N o) O._ _CH,
o)
Ton,
S O  CH,
SN

90 mg (purity 69%, 0.14 mmol) of 2-[4-(5-chloro-gamophenyl)-5-methoxy-2-oxopyridin-1H2-
yl]-3-[1-(trifluoromethyl)cyclobutyl]propanoic acifacemate) and 29 mg (0.15 mmol, 1.1 eq.) of
tert-butyl 4-aminobenzoate were reacted according toe@zé Method 5A. Yield: 58 mg (67% of
theory)

LC/MS [Method 8]: R= 1.65 min; MS (ESIneg): m/z = 628 (M-H)

Example 62.1A

(3,3-Difluorocyclobutyl)methyl trifluoromethanestipnate

F

F
F>|\ o)
F s”
//\\
O O

500 mg (4.09 mmol) of (3,3-difluorocyclobutyl)metiw and 0.76 ml (4.50 mmol, 1.1 eq.) of
trifluoromethanesulphonic anhydride in the presemmfe628 pl (4.50 mmol, 1.1 eq.) of

triethylamine were reacted according to Generalhgi@t8A. The crude product was reacted in the

next step without further purification.

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 4.33 (d, 2H), 2.76-2.61 (m, 2H), 2.60-260, 1H),
2.50-2.37 (m, 2H).
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Example 62.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2)-yl]-3-(3,3-

difluorocyclobutyl)propanoate (racemate)

0 o.__CH
HC” Y7 N \|< 3
CH,

O  CH,

Cl N

5 600 mg (1.60 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxeidin-1(2H)-
yllacetate in the presence of 1.92 ml (1.92 mmd,ely.) of bis(trimethylsilyl)lithium amide (1M
in THF) and 1162 mg (purity 70%, 3.20 mmol, 2.0)eqf (3,3-difluorocyclobutyl)methyl
trifluoromethanesulphonate were reacted accordir@eneral Method 7B. Yield: 417 mg (52% of
theory)

10 LC/MS [Method 8]: R= 1.44 min; MS (ESIpos): m/z = 423 (M+H-CQéx-butyl)".

Example 62.1C

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-(3,3-

difluorocyclobutyl)propanoic acid (racemate)

_0 OH

Cl NN O

15 184 mg (0.37 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-
yl]-3-(3,3-difluorocyclobutyl)propanoate (racemate)ere hydrolysed with TFA according to
General Method 6A. Yield: 200 mg (purity 88%, quant
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LC/MS [Method 1]: R=0.93 min; MS (ESIpos): m/z = 423 (M+H)
Example 62.1D

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(2H)-yl]-3-(3,3-

difluorocyclobutyl)propanoyllamino)benzoate (racde)a

F
F
0 N
HC™ Y N
cl NN © O _CH,
\|<CH3
S O  CH,
SN

200 mg (purity 88%, 0.42 mmol) of 2-{4-[5-chloro{@ifluoromethoxy)phenyl]-5-methoxy-2-
oxopyridin-1(2)-yl}-4-methylpropanoic acid (racemate) and 89 g6 mmol, 1.1 eq.) dert-
butyl 4-aminobenzoate were reacted according toetaérMethod 5A. Yield: 175 mg (70% of
theory)

LC/MS [Method 1]: R=1.26 min; MS (ESIpos): m/z = 598 (M+H)

Example 63.1A

3-Methyloxetane-3-carbaldehyde

H,C

O

6.75 g (31.3 mmol) of pyridinium chlorochromate wemitially charged in 100 ml of

dichloromethane, and a solution of 2.00 g (19.6 thmib(3-methyloxetan-3-yl)methanol in 20 ml
of dichloromethane was added at room temperaturg.of Celit€ were then added, and the
mixture was stirred at room temperature for anothkr The mixture was filtered off with suction
through silica gel and the solvent was removed ungiduced pressure at room temperature. The

crude product was used for the next step withathéu purification. Yield: 1.55 g (79% of theory)

'H-NMR (400 MHz, CDCJ): § [ppm] = 9.95 (s, 1H), 4.89 (d, 2H), 4.51 (d, 2848 (s, 3H).



10

15

- 264 -
Example 63.1B

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(3-methyloxetan-3-

yl)prop-2-enoate (isomer mixture)

o)
H,C
0 | o _CH
HC™ Y N \|< 3
CH,
cl X O  CH,
o)
Y
NN

64.0 mg (1.60 mmol, 60% in mineral oil) of sodiumpdhde and 200 mg (2.00 mmol) of 3-
methyloxetane-3-carbaldehyde in 1 ml of dimethytiamide were added in succession to a
solution of 300 mg (800 pmol) eért-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxoialin-
1(2H)-yllacetate in 9 ml of dimethylformamide. After IBin at room temperature, the reaction
was terminated by addition of saturated aqueous amum chloride solution and the reaction
mixture was then extracted three times with 20 hrdtbyl acetate. The combined organic phases
were dried over magnesium sulphate and filtered, the solvent was removed under reduced
pressure. The residue was purified by flash chrography (24 g silica cartridge, flow rate 35

ml/min, cyclohexane/ethyl acetate gradient). Yi€86 mg (96% of theory)
LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 457 (M+H)

Example 63.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(3-methyloxetan-3-

o)
H,C
o o.__CH
HC T Y N w< 3
CH,
x O  CH,

o

yl)propanoate (racemate)

Cl

SN



10

15

20

25

- 265 -

At room temperature, 350 mg (766 pmoljteit-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-
2-oxopyridin-1(H)-yl]-3-(3-methyloxetan-3-yl)prop-2-enoate (isomenixture) were admixed
with 20 ml of a "Hot Stryker’s" reagent solution. [B. Bakeret al. Org. Lett2008, 10, 289-292].

The reaction mixture was stirred at room tempeeatar 1 h, and saturated agueous ammonium
chloride solution was then added. After phase sgjoa, the aqueous phase was extracted three
times with ethyl acetate. The combined organic gbagere dried over magnesium sulphate and
filtered, and the solvent was removed under redycedsure. The residue was purified by flash
chromatography (40 g silica cartridge, flow rate Mlimin, cyclohexane/ethyl acetate gradient).
Yield: 345 mg (97% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 459 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 7.98 (d, 1H), 7.75-7.70 (m, 2H), 7.47 181), 6.50 (s,
1H), 5.25-5.18 (m, 1H), 4.38 (d, 1H), 4.16 (d, 14007 (d, 1H), 3.92 (d, 1H), 3.65 (s, 3H), 2.67
(dd, 1H), 2.31 (dd, 1H), 1.41 (s, 9H), 1.35 (s, 3H)

Example 63.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-(3-methyloxetan-3-

yhpropanoic acid (racemate)

H,C 0
o) OH
HC” Y N
cl X o)
o)
N
NN

340 mg (741 umol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-
yl]-3-(3-methyloxetan-3-yl)propanoate (racemateyeavdissolved in 5 ml of tetrahydrofuran, 2.5
ml of ethanol and 2.5 ml of water, and 3.7 ml (&ihol, 5 eq.) of aqueous lithium hydroxide
solution (1M) were added. The mixture was stirredoam temperature for another 7 h and then
diluted with 20 ml of saturated aqueous ammoniutarake solution and 30 ml of ethyl acetate and
adjusted to pH 4-5 using aqueous hydrochloric 4ti). The phases were separated and the
agueous phase was extracted three times with 10 ethyl acetate. The combined organic phases

were dried over magnesium sulphate and filtered, the solvent was removed under reduced
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pressure. The crude product was used for the meptvathout further purification. Yield: 275 mg
(purity 95%, 88% of theory)

LC/MS [Method 1]: R= 0.78 min; MS (ESIneg): m/z = 401 (M-H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.2 (br. s, 1H), 7.99 (d, 1H), 7.77-7(f1, 2H), 7.53
(s, 1H), 6.49 (s, 1H), 5.31-5.22 (m, 1H), 4.371H), 4.16 (d, 1H), 4.05 (d, 1H), 3.90 (d, 1H), 3.65
(s, 3H), 2.71 (dd, 1H), 2.33 (dd, 1H), 1.35 (s, 3H)

Example 63.1E

Allyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-@xopyridin-1(H)-yl]-3-(3-methyloxetan-3-

yhpropanoyl}amino)benzoate (racemate)

H,C 0
0 N
HC™ Y N
cl ™ o) o)
o) Nch,
o)

Xy
115 mg (285 pumol) of 2-[4-(5-chloro-2-cyanopherfdinethoxy-2-oxopyridin-1(@)-yl]-3-(3-
methyloxetan-3-yl)propanoic acid (racemate), 51 (@85 pmol) of allyl 4-aminobenzoate, 40.6
mg (285 pmol) of Oxima and 45 pl (0.29 mmol) of DilC2 ml of dimethylformamide were
reacted according to General Method 5B. Prepar&tReC (acetonitrile/water gradient) gave the

titte compound. Yield: 25 mg (16% of theory)
LC/MS [Method 1]: R= 1.06 min; MS (ESIpos): m/z = 562 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.9 (s, 1H), 8.01-7.96 (m, 3H), 7.802#), 7.74-7.71
(m, 2H), 7.65 (s, 1H), 6.53 (s, 1H), 6.09-5.99 (H), 5.87 (dd, 1H), 5.43-5.37 (m, 1H), 5.30-5.25
(m, 1H), 4.80-4.77 (m, 2H), 4.46 (d, 1H), 4.29 {#)), 4.11 (d, 1H), 3.95 (d, 1H), 3.72 (s, 3H),
2.74-2.65 (m, 1H), 2.40-2.33 (m, 1H), 1.38 (s, 3H).

Example 64.1A

Methyl 4-methyltetrahydrof2-pyran-4-carboxylate
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_0O

H,C

At -78°C, 22.1 ml oh-butyllithium (35.4 mmol, 1.6M in hexane) were slgwadded dropwise to a
solution of 4.91 ml (35.0 mmol) of diisopropylamiite45 ml of tetrahydrofuran, and the mixture
was stirred at -78°C for another 10 min and at fifiCanother 25 min. Subsequently, at -78°C, a
solution of 5.00 g (34.7 mmol) of methyl tetrahydMd-pyran-4-carboxylate in 45 ml of
tetrahydrofuran was added, and the mixture wasedtiat -78°C for another 15 min and at 0°C for
another 30 min. At -78°C, 2.16 ml (34.7 mmol) ofthy iodide were added dropwise, and the
reaction mixture was slowly warmed to -25°C andntlte room temperature overnight. The
reaction was terminated by addition of 80 ml ofND.hydrochloric acid, and the phases were
separated. The agueous phase was extracted tviltethyl acetate, the combined organic phases
were dried over magnesium sulphate and filtered thedsolvent was removed under reduced
pressure. The resulting suspension was trituratgd 20 ml of methyltert-butyl ether, the
precipitate was filtered off with suction and thether liquor was concentrated under reduced

pressure, giving the title compound. Yield: 5.8§grity 95%, quant.)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 3.70-3.64 (m, 2H), 3.64 (s, 3H), 3.37-3(80, 2H),
1.94-1.88 (m, 2H), 1.45-1.37 (m, 2H), 1.16 (s, 3H).

Example 64.1B

(4-Methyltetrahydro-B-pyran-4-yl)methanol

H,C

OH

At -78°C, 73.3 ml (73.3 mmol, 1.0M in toluene) odiisdbutylaluminium hydride were added
dropwise to a solution of 5.80 g (36.7 mmol) of hykt4-methyltetrahydro4a-pyran-4-
carboxylate in 220 ml of toluene such that the rimaé temperature did not exceed -70°C. The
mixture was subsequently stirred at -78°C for a@of0 min and then further at room temperature
overnight. The reaction was terminated by addittdr4d0 ml of methanol and 300 ml of 1N
hydrochloric acid. The phases were separated addgheous phase was extracted three times with

150 ml of ethyl acetate. The combined organic phasere washed with saturated aqueous sodium
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chloride solution, dried over magnesium sulphat fdtered, and the solvent was removed under
reduced pressure. The crude product correspond#eetttle compound. Yield: 2.14 g (45% of
theory)

'H-NMR (400 MHz, CDCJ):  [ppm] = 3.78-3.73 (m, 2H), 3.66-3.60 (m, 2H), 3(412H), 1.62-
1.54 (m, 2H), 1.43 (br. s, 1H), 1.32-1.26 (m, 2HPA4 (s, 3H).

Example 64.1C

(4-Methyltetrahydro-B-pyran-4-yl)methyl trifluoromethanesulphonate

At -78°C, a solution of 1.00 g (7.68 mmol) of (4tmdtetrahydro-#-pyran-4-yl)methanol and
1.18 ml (8.45 mmol) of triethylamine in 5 ml of Bioromethane was added dropwise to 1.42 ml
(8.45 mmol) of trifluoromethanesulphonic anhydride5 ml of dichloromethane such that the
internal temperature did not exceed -50°C. The unétvas stirred at -78°C for another 15 min and
spontaneously warmed to RT. The reaction mixture dituted with 50 ml of methylert-butyl
ether, washed three times with 25 ml of a mixtufesaturated aqueous sodium chloride
solution/IN hydrochloric acid (3:1), dried over magium sulphate, filtered and concentrated at
25°C and a pressure 6fL00 mbar. Yield: 2.0 g (99% of theory)

'H-NMR (400 MHz, CDCJ): § [ppm] = 4.26 (s, 2H), 3.80-3.74 (m, 2H), 3.67-3(6Q 2H), 1.66-
1.58 (m, 2H), 1.42-1.36 (m, 2H), 1.16 (s, 3H).

Example 64.1D

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2 apyridin-1(2H)-yl]-3-(4-

methyltetrahydro-BR-pyran-4-yl)propanoate (racemate)
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o)
H,C
o) o._ _CH
HC™ Y2 N \|< 3
CH,
cl X O CH
o)
N
SN

1.91 g (5.08 mmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojln-1(2H)-
yllacetate, 2.00 g (7.63 mmol) of  (4-methyltetrator@H-pyran-4-ylymethyl
trifluoromethanesulphonate and 6.61 ml (6.61 mnadlpis(trimethylsilyl)lithium amide (1M in
THF) in 10 ml of THF were reacted according to Gah&lethod 7B. Purification by preparative
HPLC (acetonitrile/water gradient) gave the tittenpound. Yield: 212 mg (8% of theory)

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 487 (M+Hl)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 8.00-7.96 (m, 1H), 7.74-7.70 (m, 2H), 760 1H),
6.48 (s, 1H), 5.48-5.41 (m, 1H), 3.66 (s, 3H), 33542 (M, 4H), 2.30-2.22 (m, 1H), 2.15-2.09 (m,
1H), 1.49-1.10 (m, 4H), 1.41 (s, 9H), 0.95 (s, 3H).

Example 64.1E

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-(4-methyltetrahydro-B-

pyran-4-yl)propanoic acid (racemate)

o)
H,C
o) OH
HC T Y N
cl ™ o)
o)
N
SN

210 mg (431 pmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-(4-methyltetrahydro-B-pyran-4-yl)propanoate (racemate) in 4.3 ml of tiobmethane and
598 ul (7.76 mmol) of TFA were reacted accordingstneral Method 6A. Yield: 210 mg (purity
83%, 94% of theory)
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LC/MS [Method 1]: R= 0.86 min; MS (ESIneg): m/z = 429 (M-H)
'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.2 (br. s, 1H), 7.98 (d, 1H), 7.75-7(A@ 2H), 7.55
(s, 1H), 6.48 (s, 1H), 5.58-5.43 (m, 1H), 3.653(4), 3.55-3.38 (M, 4H), 2.37-2.31 (m, 1H), 2.18-

2.12 (m, 1H), 1.48-1.41 (m, 1H), 1.35-1.28 (m, 1HP7-1.19 (m, 1H), 1.13-1.06 (m, 1H), 0.96 (s,
3H).

Example 64.1F

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2)-yl]-3-(4-

methyltetrahydro-R-pyran-4-yl)propanoyl}amino)benzoate (racemate)

o)
H,C
0 N
HC™ Y N

cl N o) O.__CH

o N 3
o)
SV

206 mg (478 pmol) of 2-[4-(5-chloro-2-cyanophertdinethoxy-2-oxopyridin-1(&)-yl]-3-(4-
methyltetrahydro-B-pyran-4-yl)propanoic acid (racemate), 79 mg (0#@&ol) of ethyl 4-
aminobenzoate, 6.8 mg (48 umol) of Oxima and 74(Qu8 mmol) of DIC in 4.8 ml of
dimethylformamide were reacted according to Genevédthod 5B. Preparative HPLC
(acetonitrile/water gradient) gave the title compauyYield: 70 mg (purity 95%, 24% of theory)

LC/MS [Method 1]: R= 1.14 min; MS (ESIpos): m/z = 578 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.9 (s, 1H), 7.98 (d, 1H), 7.94 (d, 2R)80 (d, 2H),
7.75-7.71 (m, 2H), 7.66 (s, 1H), 6.52 (s, 1H), 6(08, 1H), 4.29 (g, 2H), 3.71 (s, 3H), 3.65-3.39
(M, 4H), 2.34-2.27 (m, 1H), 2.07-2.00 (m, 1H), :538 (m, 1H), 1.40-1.25 (m, 2H), 1.31 (t, 3H),
1.16-1.09 (m, 1H), 1.03 (s, 3H).

Example 65.1A

Methyl 4-methoxycyclohexanecarboxylatés(transisomer mixture)
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H,C

1.8 ml of concentrated sulphuric acid were added tsolution of 4.00 g (25.3 mmol) of 4-
methoxycyclohexanecarboxylic acid in 32 ml of metblaand the resulting reaction solution was
heated under reflux overnight. The mixture was eddio room temperature and the pH was
adjusted to 7-8 using saturated aqueous sodiunrbioicate solution. The mixture was then
extracted three times with 70 ml of ethyl acetdiee combined organic phases were dried over
sodium sulphate and filtered, and the solvent vemsoved under reduced pressure. The crude

product corresponded to the title compound. Yiél80 g (99% of theory)
GC/MS [Method 9]: R= 3.65 min; MS: m/z = 172 (M)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 3.58 (s, 3H), 3.33-3.29/3.11-3.04 (2x tH)13.22/3.19
(2x s, 3H), 2.42-2.35/2.31-2.23 (2x m, 1H), 2.09311.92-1.85 (2x m, 1H), 1.73-1.61 (m, 3H),
1.58-1.43 (m, 3H), 1.41-1.30/1.19-1.08 (2x m, 1H).

Example 65.1B

(4-Methoxycyclohexyl)methanotig/transisomer mixture)

O

CH,

OH

13.7 ml (27.5 mmol) of lithium aluminium hydridelston (2M in THF) was diluted with 82 ml of
methyl tert-butyl ether, and a solution of 4.30 g (25.0 mmodf methyl 4-
methoxycyclohexanecarboxylat@gtransisomer mixture) in 82 ml of methyert-butyl ether was
then added dropwise. The reaction solution wasestiat 40°C for another 6 h and the reaction was
then terminated by addition of 10 ml of water ar@ril of agueous 10% strength potassium
hydroxide solution. The organic phase was decatéel over sodium sulphate and filtered, and

the solvent was removed under reduced pressurkl: 8i24 g (90% of theory)
GC/MS [Method 9]: R= 3.36/3.47 min; MS: m/z = 144 (M)

'H-NMR (400 MHz, CDCJ): & [ppm] = 3.48/3.46 (2x d, 2H), 3.45-3.42/3.13-3@% m, 1H),
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3.35/3.30 (2x s, 3H), 2.13-1.82 (m, 2H), 1.65 &rl1H), 1.59-1.29 (m, 6H), 1.24-1.15/1.03-0.95
(2x m, 1H).

Example 65.1C

(4-Methoxycyclohexyl)methyl trifluoromethanesulplade Cis/transisomer mixture)

SN

CH,

F7IOF

4.30 g (29.8 mmol) of (4-methoxycyclohexyl)methaak/trans isomer mixture) in 158 ml of

dichloromethane and 5.21 ml (44.7 mmol) of lutidimnd 7.57 ml (44.7 mmol) of

trifluoromethanesulphonic anhydride were reactembating to General Method 8A. Yield: 6.00 g
(73% of theory). The crude product was used fomi step without further purification.

Example 65.1D

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(4-

methoxycyclohexyl)propanoate (racerigtransisomer mixture)

o)
“CH,
o) O._ _CH
HC™ Y7 N \|< 3
CH,
Cl X O CH,
o)
Y
SN

5.40 g (14.4 mmol) oftert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxojaln-1(2H)-
yllacetate, 5.97 g (21.6 mmol) of (4-methoxycycboylmethyl trifluoromethanesulphonate
(cigltrans isomer mixture) and 15.8 ml (15.8 mmol) of bisttethylsilyl)lithium amide (1M in
THF) in 114 ml of THF were reacted according to &ahMethod 7B. Yield: 10.8 g (purity 51%)
of crude product
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LC/MS [Method 1]: R= 1.20/1.23 min; MS (ESIpos): m/z = 501 (M+H)
Example 65.1E

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]-3-(cis-4-

methoxycyclohexyl)propanoate (racemate)

o)
“CH,
o) O._ _CH
HC™ Y7 N \|< 3
CH,
cl X O CH,
o)
Y
SN

The crude product from Example 65.1D was purified dolumn chromatography (ethyl
acetate/cyclohexane gradient, 340 g silica camyridipw rate 100 ml/min), giving the title
compound. Yield: 2.1 g (29% of theory)

LC/MS [Method 1]: R= 1.18 min; MS (ESIpos): m/z = 501 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 7.99 (d, 1H), 7.76-7.71 (m, 2H), 7.38 181), 6.50 (s,
1H), 5.31-5.26 (m, 1H), 3.64 (s, 3H), 3.18 (s, 381),6-2.07 (M, 1H), 1.97-1.90 (m, 1H), 1.79-1.70
(m, 2H), 1.57-1.51 (m ,1H), 1.44-1.13 (m, 6H), 1(409H).

Example 65.2E

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-apyridin-1(2H)-yl]-3-(trans-4-

methoxycyclohexyl)propanoate (racemate)

o)
\\‘\\\
o) O._ _CH
H.C Z N \|< 3
CH,
Cl NN, O O
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The crude product from Example 65.1D was purified dolumn chromatography (ethyl
acetate/cyclohexane gradient, 340 g silica camridipw rate 100 ml/min), giving the title
compound. Yield: 1.7 g (purity 87%, 21% of theory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 501 (M+Hl)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.99 (d, 1H), 7.77-7.71 (m, 2H), 7.39 1), 6.50 (s,
1H), 5.28-5.22 (m, 1H), 3.64 (s, 3H), 3.20 (s, 3BP7-2.98 (m, 1H), 2.17-2.08 (m, 1H), 1.98-1.83
(m, 4H), 1.68-1.61 (m, 1H), 1.40 (s, 9H), 1.07-0(89 5H).

Example 65.1F

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-3-(cis-4-

methoxycyclohexyl)propanoic acid (racemate)

N

CH,

_0 OH

Cl NN o

2.10 g (4.19 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-(cis-4-methoxycyclohexyl)propanoate (racemate) in 6afmdichloromethane and 6.23 ml
(83.8 mmol) of TFA were reacted according to Gelndiethod 6A. Yield: 2.10 g (quant.)

LC/MS [Method 1]: R= 0.95 min; MS (ESIneg): m/z = 443 (M-H)

Example 65.2F

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-3-(trans-4-

methoxycyclohexyl)propanoic acid (racemate)
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CH

K
N
N

_0 OH

Cl NN O

1.70 g (purity 87%, 3.39 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yl]-3-(trans-4-methoxycyclohexyl)propanoate  (racemate) in 6 ndf
dichloromethane and 5.04 ml (67.9 mmol) of TFA wezacted according to General Method 6A.
Yield: 1.70 g (quant.)

LC/MS [Method 1]: R=0.90 min; MS (ESIneg): m/z = 443 (M-H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 13.0 (br. s, 1H), 7.98 (d, 1H), 7.76-7(70, 2H), 7.43
(s, 1H), 6.49 (s, 1H), 5.34-5.26 (m, 1H), 3.643H), 3.19 (s, 3H), 3.06-2.97 (m, 1H), 2.20-2.10
(m, 1H), 2.00-1.81 (m, 4H), 1.64-1.57 (m, 1H), @86 (M, 5H).

Example 65.1G

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]-3-(cis-4-

methoxycyclohexyl)propanoyl}amino)benzoate (racespat

O\
CH,
0 N
HC™ Y N
cl N o) O.__CH
o) N 3
- o)
SN

2.10 g (purity 74%, 4.72 mmol) of 2-[4-(5-chlorocganophenyl)-5-methoxy-2-oxopyridin-12-
yl]-3-(cis-4-methoxycyclohexyl)propanoic acid (racemate), %88 (4.72 mmol) of ethyl 4-
aminobenzoate, 671 mg (4.72 mmol) of Oxima and @B%4.72 mmol) of DIC in 47 ml of
dimethylformamide were reacted according to Gendethod 5B. After complete conversion, the

reaction solution was diluted with 263 ml of 10%esgth lithium chloride solution and 210 ml of



10

15

20

25

- 276 -

ethyl acetate and the phases were separated. Thewsjphase was extracted twice with 210 ml of
ethyl acetate. The combined organic phases weed drier magnesium sulphate and filtered, and
the solvent was removed under reduced pressure.ciittde product was purified by column
chromatography (ethyl acetate/cyclohexane gradigif, g silica cartridge, flow rate 50 ml/min),
giving the title compound. Yield: 2.1 g (75% of ting)

LC/MS [Method 1]: R= 1.26 min; MS (ESIpos): m/z = 592 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.8 (s, 1H), 7.99 (d, 1H), 7.94 (d, 2R)78 (d, 2H),
7.76-7.71 (m, 2H), 7.49 (s, 1H), 6.53 (s, 1H), 56891 (m, 1H), 4.29 (g, 2H), 3.69 (s, 3H), 3.19 (s,
3H), 2.25-2.14 (m, 1H), 2.02-1.92 (m, 1H), 1.82€L(in, 2H), 1.52-1.12 (m, 7H), 1.31 (t, 3H).

Example 65.2G

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]-3-(trans-4-

methoxycyclohexyl)propanoyl}amino)benzoate (racespat

o)
“CH,
\\‘\\\
0 N
HC™ Y N
Cl X o) O.__CH
o N~ 3
0
ASY

1.70 g (purity 82%, 3.82 mmol) of 2-[4-(5-chlorocganophenyl)-5-methoxy-2-oxopyridin-12-
yl]-3-(trans-4-methoxycyclohexyl)propanoic acid (racemate), 684 (3.82 mmol) of ethyl 4-
aminobenzoate, 543 mg (3.82 mmol) of Oxima and §98%3.82 mmol) of DIC in 38 ml of
dimethylformamide were reacted according to Gendethod 5B. After complete conversion, the
reaction solution was diluted with 213 ml of 10%esgth lithium chloride solution and 170 ml of
ethyl acetate and the phases were separated. Thewmjphase was extracted twice with 170 ml of
ethyl acetate. The combined organic phases weed drier magnesium sulphate and filtered, and
the solvent was removed under reduced pressure.ciittde product was purified by column
chromatography (ethyl acetate/cyclohexane gradigi@, g silica cartridge, flow rate 50 ml/min),

giving the title compound. Yield: 1.1 g (purity 78%9% of theory)
LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 592 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.8 (s, 1H), 7.99 (d, 1H), 7.94 (d, 2@)80-7.71 (m,
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4H), 7.49 (s, 1H), 6.54 (s, 1H), 5.87-5.81 (m, 1#R9 (q, 2H), 3.69 (s, 3H), 3.20 (s, 3H), 3.08-
2.98 (m, 1H), 2.24-2.15 (m, 1H), 2.00-1.88 (m, 3HB3-1.72 (m, 2H), 1.31 (t, 3H), 1.12-0.89 (m,
5H).

Example 66.1A

tert-Butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(H)-yl]-3-
cyclobutylpropanoyl}amino)-2-methyl-3-oxo-2,3-dihyd 1H-indazole-1-carboxylate (racemate)

H,C CH,
CH,
0
0
o N
HC™ N N N
N—CH,
cl A o)
0
e
N
NN

114 mg (purity 94%, 0.35 mmol) of 2-[4-(5-chlorceganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl]butanoic acid (racemate) and 103 mg (0.39 mniol eq.) oftert-butyl 6-amino-2-
methyl-3-oxo0-2,3-dihydro-Hi-indazole-1-carboxylate were reacted according émeésal Method
5A. The crude product was purified by preparativeLE@ (Reprosil C18, water/acetonitrile
gradient). Yield: 101 mg (45% of theory)

LC/MS [Method 1]: R= 1.27 min; MS (ESIpos): m/z = 632 (M+H)

Example 67.1A

Ethyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-gyeidin-1(2H)-yl]-3-methylbutanoate

H,C_ _CH,
@] @] CH
H3C/ = NI'( ~N 3
N O
O

\\N

(racemate)

Cl
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3.50 g (13.4 mmol) of 4-chloro-2-(5-methoxy-2-ox@-tihydropyridin-4-yl)benzonitrile in the
presence of 1.5 eq. of sodium hydride and 5.600y1l(2nmol, 1.5 eq.) of ethyl 3-methyl-2-
{[(trifluoromethyl)sulphonyl]oxy}butanoate (racen®twere reacted at RT according to General
Method 4E. The crude product was purified by flashromatography (silica gel 50,
cyclohexane/ethyl acetate mixtures). Yield: 3.18@p6 of theory)

LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 389 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.99 (d, 1H), 7.76 (d, 1H), 7.73 (dd, 1A¥3 (s, 1H),
6.51 (s, 1H), 5.00-4.95 (m, 1H), 4.21-4.11 (m, 2BI§5 (s, 3H), 2.65-2.56 (m, 1H), 1.19 (t, 3H),
1.11 (d, 3H), 0.76 (d, 3H).

Example 67.1B

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-3-methylbutanoic acid
(racemate)
H.,C CH,
O OH
HC™ Y N
Cl N @)
(@)
AS¥

3.70 g (9.52 mmol) of ethyl 2-[4-(5-chloro-2-cyamamyl)-5-methoxy-2-oxopyridin-1¢2)-yl]-3-
methylbutanoate (racemate) were hydrolysed wiltiulit hydroxide according to General Method
6B. Yield: 2.80 g (82% of theory)

LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 361 (M+H)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 13.1 (br. s, 1H), 7.99 (d, 1H), 7.76 (¢4)17.73 (dd,
1H), 7.41 (s, 1H), 6.51 (s, 1H), 4.94 (d, 1H), 3(643H), 2.62-2.56 (m, 1H), 1.12 (d, 3H), 0.75 (d,
3H).

Example 67.1C

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoXroxopyridin-1(H)-yl]-3-

methylbutanoyl}amino)benzoate (racemate)
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H,C._ _CH,
0 N
HC™ Y N
Cl NN © O\|<CH3
CH,
- O  CH,
SN

120 mg (333 pmol) of 2-[4-(5-chloro-2-cyanophertdjnethoxy-2-oxopyridin-1(&)-yl]-3-
methylbutanoic acid (racemate) and 70.7 mg (366 Iufind eq.) oftert-butyl 4-aminobenzoate
were reacted according to General Method 5A. Thaderproduct was purified by flash

chromatography (silica gel 50, cyclohexane/ethgtaie mixtures). Yield: 134 mg (75% of theory)
LC/MS [Method 1]: R= 1.29 min; MS (ESIpos): m/z = 536 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 11.0 (s, 1H), 8.00 (d, 1H), 7.88 (d, 2R)78 (d, 2H),
7.76 (d, 1H), 7.73 (dd, 1H), 7.63 (s, 1H), 6.561), 5.52 (d, 1H), 3.69 (s, 3H), 2.61-2.55 (m,
1H), 1.54 (s, 9H), 1.08 (d, 3H), 0.82 (d, 3H).

Example 67.2A

Methyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@roxopyridin-1(24)-yl]-3-

methylbutanoyl}amino)-2-methylbenzoate (racemate)

H,C._ _CH,
H
H3C/O Z N §
cl X ol N
o CH,
CH, O
N

120 mg (333 umol) of 2-[4-(5-chloro-2-cyanophertdinethoxy-2-oxopyridin-1(3)-yl]-3-
methylbutanoic acid (racemate) and 60.4 mg (366 lurhddl eq.) of methyl 4-amino-2-
methylbenzoate were reacted according to GenertiddesA. The crude product was purified by
flash chromatography (silica gel 50, cyclohexarngleacetate mixtures). Yield: 155 mg (88% of
theory)

LC/MS [Method 1]: R= 1.17 min; MS (ESIpos): m/z = 508 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 10.9 (s, 1H), 8.00 (d, 1H), 7.85 (d, 1R)77-7.71 (m,
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2H), 7.66-7.59 (m, 3H), 6.56 (s, 1H), 5.51 (d, 18I0 (s, 3H), 3.69 (s, 3H), 2.69 (s, 3H), 1.08 (d,
3H), 0.82 (d, 3H).

Example 67.3A

Ethyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(H)-yl]-3-

methylbutanoyl}amino)-H-benzimidazole-2-carboxylate (racemate)

H3C CH3
H H
@] N
H3C/ = NIH/ \©[N (0]
/> 2
Cl A O
e N O—\
CH

\\N

3

100 mg (277 pmol) of 2-[4-(5-chloro-2-cyanophertdimethoxy-2-oxopyridin-1(3)-yl]-3-
methylbutanoic acid (racemate), 57 mg (277 um@l,ety.) of ethyl 6-aminoH-benzimidazole-2-
carboxylate, 39.4 mg (277 pmol) of Oxima and 4219(2r7 pmol) of DIC in 5.4 ml of
dimethylformamide were reacted according to Gendiethod 5B. The crude product was purified
by flash chromatography (silica gel 50, cycloheXathg! acetate mixtures). Yield: 139 mg (91%
of theory)

LC/MS [Method 1]: R= 0.99 min; MS (ESIpos): m/z = 548 (M+H)

Example 68.1A

tert-Butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2H)-yl]-4-
methoxybutanoyl}amino)-2-methyl-3-oxo-2,3-dihydrétindazole-1-carboxylate (racemate)

O/CH3 H,C CH,
CH,
o)
0
0 N
HC™ Y N N
N—CH,
cl N o)
o)
o)
N
SN

300 mg (796 pumol) of 2-[4-(5-chloro-2-cyanophertyjnethoxy-2-oxopyridin-1(&)-yl]-4-
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methoxybutanoic acid (racemate) and 231 mg (876l uinb eq.) oftert-butyl 6-amino-2-methyl-
3-oxo-2,3-dihydro-H-indazole-1-carboxylate were reacted according ¢oeeal Method 5A. The
crude product was purified by flash chromatogragéilica gel 50, cyclohexane/ethyl acetate
mixtures). Yield: 229 mg (46% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 622 (M+H)

'H-NMR (400 MHz, DMSO-g):  [ppm] = 10.9 (s, 1H), 8.53 (d, 1H), 8.01-7.98 (iH)), 7.75-7.71
(m, 3H), 7.53 (s, 1H), 7.49 (dd, 1H), 6.53 (s, 159 (dd, 1H), 3.69 (s, 3H), 3.46 (s, 3H), 3.44-
3.38 (m, 1H), 3.31 (s, 1H), 3.21 (s, 3H), 2.48-2186 2H), 1.60 (s, 9H).

Example 68.2A

Ethyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-yl]-4-

methoxybutanoyl}amino)4i-indole-2-carboxylate (racemate)

O/CH3
CH
H H 3
0 N _/
H3C/ / N/q N @)
cl N o) Y
O O

i
100 mg (265 pmol) of 2-[4-(5-chloro-2-cyanophertdimethoxy-2-oxopyridin-1(3)-yl]-4-
methoxybutanoic acid (racemate), 54.2 mg (265 urdl, eq.) of ethyl 6-aminoH-indole-2-
carboxylate, 37.7 mg (265 pmol) of Oxima and 4114(265 pmol) of DIC in 5.5 ml of
dimethylformamide were reacted according to Gendiethod 5B. The crude product was purified
by preparative HPLC (column: Chromatorex 125 mnOxv8n, 10 um, mobile phase: water/0.1%
formic acid and acetonitrile/0.1% formic acid, gead 10% acetonitrile to 90% acetonitrile).
Yield: 85 mg (54% of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 563 (M+H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 11.8 (d, 1H), 10.5 (s, 1H), 8.04 (br. $)18.00 (d,
1H), 7.76-7.72 (m, 2H), 7.58 (d, 1H), 7.56 (s, 1AR3 (dd, 1H), 7.11-7.08 (m, 1H), 6.53 (s, 1H),
5.80 (dd, 1H), 4.32 (g, 2H), 3.70 (s, 3H), 3.4363(f, 2H), 3.22 (s, 3H), 2.47-2.36 (m, 2H), 1.33
(t, 3H).
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Example 68.3A

Ethyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(H)-yl]-4-

methoxybutanoyl}amino)-5-methoxy-tindole-2-carboxylate (racemate)

o CH,
CH
H H 3
0 N _/
HsC/ ~ N/g‘/ j@il\l)_{)
cl N o) Y
o cl) O
CH,
X,
150 mg (398 pmol) of 2-[4-(5-chloro-2-cyanophertdjnethoxy-2-oxopyridin-1(&)-yl]-4-
methoxybutanoic acid (racemate) and 103 mg (438l utribeq.) of ethyl 6-amino-5-methoxyd1
indole-2-carboxylate were reacted according to Genklethod 5A. The crude product was

purified by preparative HPLC (column: Chromatoré26Imm x 30 mm, 10 pm, mobile phase:

water and acetonitrile, gradient 10% acetonitol®®% acetonitrile). Yield: 87 mg (36% of theory)
LC/MS [Method 1]: R= 1.13 min; MS (ESIpos): m/z = 593 (M+H)

'H-NMR (500 MHz, DMSO-¢): & [ppm] = 11.7 (d, 1H), 9.43 (s, 1H), 8.26 (s, 1B)00 (d, 1H),
7.76-7.72 (m, 2H), 7.51 (s, 1H), 7.20 (s, 1H), 77083 (m, 1H), 6.58 (s, 1H), 5.79 (dd, 1H), 4.32
(g, 2H), 3.86 (s, 3H), 3.69 (s, 3H), 3.45-3.34 @H), 3.25 (s, 3H), 2.57-2.46 (m, 1H), 2.43-2.34
(m, 1H), 1.33 (t, 3H).

Example 69.1A

tert-Butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-gxgridin-1(2H)-yl]-4-methylpentanoate

CH,
CH,
Cl @] CH
= N \|< 3
CH,
™ O  CH,

O

(racemate)

Cl

X
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416 mg (1.00 mmol) oftert-butyl [5-chloro-4-(5-chloro-2-cyanophenyl)-2-oxamdin-1(2H)-
yllacetate in the presence of 0.95 ml (0.95 mmd,ely.) of bis(trimethylsilyl)lithium amide (1M
in THF) and 326 mg (1.58 mmol, 2.0 eq.) of isobutyfluoromethanesulphonate were reacted
according to General Method 7B. Yield: 139 mg (pu85%, 34% of theory)

LC/MS [Method 1]: R= 1.27 min; MS (ESIpos): m/z = 435 (M+H)

Example 69.1B

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyridlii2H)-yl]-4-methylpentanoic acid
(racemate)
CH,
CH,
Cl OH
ZZN
Cl . O
O
X

139 mg (purity 85%, 0.27 mmol) ofert-butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-
oxopyridin-1(2H)-yl]-4-methylpentanoate (racemate) were hydrolyseith TFA according to
General Method 6A. Yield: 87 mg (84% of theory)

LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 379 (M+H)

Example 69.1C

tert-Butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyly@opyridin-1(2H)-yl]-4-

methylpentanoyl}amino)benzoate (racemate)

CH,
ZZN
Cl S 0 o) CH,
o) \|<
CH
o) CH,

3
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87 mg (0.23 mmol) of 2-[5-chloro-4-(5-chloro-2-cygienyl)-2-oxopyridin-1(&)-yl]-4-
methylpentanoic acid (racemate) and 49 mg (0.25 Inind eq.) oftert-butyl 4-aminobenzoate

were reacted according to General Method 5A. Yiékimg (35% of theory)
LC/MS [Method 1]: R= 1.40 min; MS (ESIpos): m/z = 554 (M+H)

Example 70.1A

tert-Butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-gxgridin-1(2H)-yl]-4-

(trifluoromethoxy)butanoate (racemate)

F

F

@] F
Cl (@) CH
/ N/gf \|< 3
CH,

Cl \ o) CH,
O
\\N

300 mg (0.79 mmol) oftert-butyl [5-chloro-4-(5-chloro-2-cyanophenyl)-2-oxajdin-1(2H)-

ylJacetate in the presence of 0.95 ml (0.95 mmd,elg.) of bis(trimethylsilyl)lithium amide (1M
in THF) and 207 mg (0.79 mmol, 1.0 eq.) of 2-(trifftomethoxy)ethyl trifluoromethanesulphonate
were reacted according to General Method 7B. Yi2ddt mg (purity 92%, 58% of theory)

LC/MS [Method 8]: R= 1.53 min; MS (ESIpos): m/z = 435 (M+H-CQéxt-butyl)".

Example 70.1B

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyridl2H)-yl]-4-(trifluoromethoxy)butanoic

acid (racemate)
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F

F

@) F
Cl OH
N
Cl N (@)
(@)
Xy

244 mg (purity 92%, 0.46 mmol) ofert-butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-
oxopyridin-1(2H)-yl]-4-(trifluoromethoxy)butanoate (racemate) weigydrolysed with TFA
according to General Method 6A. Yield: 237 mg (pu84%, quant.)

LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 435 (M+H)

Example 70.1C

tert-Butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenylx@opyridin-1(2H)-yl]-4-

(trifluoromethoxy)butanoyllamino)benzoate (racemate

F
F
o) F
cl N
ZZN
Cl S 0 o) CH,
o)
\|<CH3
“ o) CH,
NN

237 mg (purity 84%, 0.46 mmol) of 2-[5-chloro-4-¢Bloro-2-cyanophenyl)-2-oxopyridin-1KB-
yl]-4-(trifluoromethoxy)butanoic acid (racemate)da@7 mg (0.50 mmol, 1.1 eq.) tdrt-butyl 4-
aminobenzoate were reacted according to GenerdddddiA. Yield: 142 mg (purity 81%, 41% of
theory)

LC/MS [Method 1]: R= 1.35 min; MS (ESIneg): m/z = 608 (M-H)
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Example 71.1A

tert-Butyl {4-[5-chloro-2-(difluoromethoxy)phenyl]-5-ntkoxy-2-oxopyridin-1(H)-yl}acetate

5.43 g (purity 80%, 14.4 mmol) of 4-[5-chloro-2{{doromethoxy)phenyl]-5-methoxypyridin-
5 2(1H)-one and 1.2 eq. aért-butyl bromoacetate in the presence of 1.5 eqotdgsium carbonate
were reacted according to General Method 4B at@0®feld: 3.64 g (61% of theory)

LC/MS [Method 1]: R= 1.05 min; MS (ESIpos): m/z = 416 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.57 (dd, 1H), 7.45 (d, 1H), 7.43 (s, 1A)30 (d, 1H),
7.13 (t, 1H), 6.35 (s, 1H), 4.58 (s, 2H), 3.5634), 1.44 (s, 9H).

10 Example71.1B

tert-Butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-Baethoxy-2-oxopyridin-1(&)-yl}-4-
methylpentanoate (racemate)

CH,
CH3
@) CH,
Ren,
(@) CH

416 mg (1.00 mmol) oftert-butyl {4-[5-chloro-2-(difluoromethoxy)phenyl]-5-ntleoxy-2-
15 oxopyridin-1(H)-yl}acetate in the presence of 1.20 ml (1.20 mmd,2 eqg.) of
bis(trimethylsily)lithium amide (1M in THF) and 30mg (1.50 mmol, 1.5 eq.) of isobutyl
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trifluoromethanesulphonate were reacted accordirgeneral Method 7B. Yield: 370 mg (75% of
theory)

LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 472 (M+Hl)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 7.57 (dd, 1H), 7.49 (d, 1H), 7.29 (d, 1R)25 (s, 1H),
7.10 (t, 1H), 6.36 (s, 1H), 5.29 (dd, 1H), 3.593H), 2.19-2.08 (m, 1H), 1.91-1.81 (m 1H), 1.43-
1.33 (m, 1H), 1.40 (s, 9H), 0.9 (dd, 6H).

Example 71.1C

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridine-1(#)-yl}-4-

methylpentanoic acid (racemate)

370 mg (0.75 mmol) oftert-butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-Biethoxy-2-
oxopyridin-1(H)-yl}-4-methylpentanoate (racemate) were hydrolyseidh TFA according to
General Method 6A. Yield: 319 mg (purity 91%, 93%lweory)

LC/MS [Method 8]: R= 1.27 min; MS (ESIpos): m/z = 416 (M+H)
Example 71.1D

tert-Butyl  4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenjb-methoxy-2-oxopyridin-1(R)-yl}-4-
methylpentanoyl)amino]benzoate (racemate)
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319 mg (purity 91%, 0.70 mmol) of 2-{4-[5-chlorof@{luoromethoxy)phenyl]-5-methoxy-2-
oxopyridin-1(2H)-yl}-4-methylpentanoic acid (racemate) and 148 (g7 mmol, 1.1 eq.) dkert-
butyl 4-aminobenzoate were reacted according tee@aéiMethod 5A. Yield: 263 mg (purity 88%,
56% of theory)

LC/MS [Method 1]: R= 1.37 min; MS (ESIpos): m/z = 591 (M+H)
Example 72.1A

tert-Butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-Baethoxy-2-oxopyridin-1(&)-yl}-4-
methoxybutanoate (racemate)

O/CHS
o) o _CH
HC™ Y N 3
CH,
Cl X O CH,
o)
o)

312 mg (0.75 mmol) oftert-butyl {4-[5-chloro-2-(difluoromethoxy)phenyl]-5-ntleoxy-2-
oxopyridin-1(H)-yl}acetate in the presence of 090 ml (0.90 mmd,2 eq.) of
bis(trimethylsilyl)lithium amide (1M in THF) and 21mg (1.50 mmol, 1.5 eq.) of 2-methoxyethyl
trifluoromethanesulphonate were reacted accorcn@eneral Method 7B. Yield: 201 mg (purity
91%, 51% of theory)
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LC/MS [Method 8]: R= 1.40 min; MS (ESIpos): m/z = 418 (M+H-CQéx-butyl)".
Example 72.1B

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@roxopyridin-1(2)-yl}-4-

methoxybutanoic acid (racemate)

o~ CHs
o) OH
HC™ Y N
cl X o)
o

o)
F/}\F

H

201 mg (purity 91%, 0.39 mmol) dert-butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-5-
methoxy-2-oxopyridin-1(R)-yl}-4-methoxybutanoate (racemate) were hydrolyseith TFA
according to General Method 6A. Yield: 212 mg (bu82%, quant.)

LC/MS [Method 8]: R= 1.11 min; MS (ESIpos): m/z = 418 (M+H)

Example 72.1C

tert-Butyl  4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenjb-methoxy-2-oxopyridin-1(R)-yl}-4-

methoxybutanoyl)amino]benzoate (racemate)
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90 mg (purity 77%, 0.17 mmol) of 2-{4-[5-chloro-gi{luoromethoxy)phenyl]-5-methoxy-2-
oxopyridin-1(2)-yl}-4-methoxybutanoic acid (racemate) and 35 ®d.8 mmol, 1.1 eq.) dert-
butyl 4-aminobenzoate were reacted according toe@rMethod 5A. Yield: 66 mg (67% of
theory)

LC/MS [Method 8]: R= 1.52 min; MS (ESIneg): m/z = 591 (M-H)

Example 72.2A

tert-Butyl  6-[(2-{4-[5-chloro-2-(difluoromethoxy)phenjb-methoxy-2-oxopyridin-1(R)-yl}-4-
methoxybutanoyl)amino]-2-methyl-3-oxo-2,3-dihydrbl-indazole-1-carboxylate (racemate)

O/CH3 H3C CH3
CH,
0
0
o N
HC™ N N N
N—CH,
cl N o)
0
0
o)
F/}\F
H

113 mg (purity 82%, 0.26 mmol) of 2-{4-[5-chlorof@ifluoromethoxy)phenyl]-5-methoxy-2-
oxopyridin-1(2H)-yl}-4-methoxybutanoic acid (racemate) and 79 @9 mmol, 1.1 eq.) dert-

butyl 6-amino-2-methyl-3-ox0-2,3-dihydrddtindazole-1-carboxylate were reacted according to

General Method 5A. Yield: 132 mg (73% of theory)
LC/MS [Method 1]: R= 1.15 min; MS (ESIpos): m/z = 663 (M+H)

Example 73.1A

tert-Butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-Baethoxy-2-oxopyridin-1(&)-yl}-4-

(trifluoromethoxy)butanoate (racemate)
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F
K
o~ °F
o) O _CH
HC™ Y7 N \|< 3
CH,
cl x O CH,

416 mg (1.00 mmol) oftert-butyl {4-[5-chloro-2-(difluoromethoxy)phenyl]-5-ntleoxy-2-
oxopyridin-1(H)-yl}acetate in the presence of 1.20 ml (1.20 mmd,2 eq.) of
bis(trimethylsilyl)lithium amide (1M in THF) and 39mg (1.50 mmol, 1.5 eq.) of 2-
(trifluoromethoxy)ethyl trifluoromethanesulphonatere reacted according to General Method 7B.
Yield: 327 mg (62% of theory)

LC/MS [Method 1]: R= 1.23 min; MS (ESIpos): m/z = 528 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.57 (dd, 1H), 7.45 (d, 1H), 7.32 (s, 1A)30 (d, 1H),
7.09 (t, 1H), 6.37 (s, 1H), 5.11 (dd, 1H), 4.2134(tn, 1H), 4.05-3.95 (m, 1H), 3.57 (s, 3H), 1.40
(s, 9H).

Example 73.1B

2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridin-1(2)-yl}-4-

(trifluoromethoxy)butanoic acid (racemate)
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OH

327 mg (0.62 mmol) oftert-butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-Biethoxy-2-
oxopyridin-1(H)-yl}-4-(trifluoromethoxy)butanoate (racemate) weraydrolysed with TFA
according to General Method 6A. Yield: 290 mg (pu8i3%, 92% of theory)

LC/MS [Method 1]: R=0.99 min; MS (ESIpos): m/z = 472 (M+H)

Example 73.1C

tert-Butyl  4-{[2-{4-[5-chloro-2-(difluoromethoxy)phenfd5-methoxy-2-oxopyridin-1(R)-yl}-4-

(trifluoromethoxy)butanoyllamino}benzoate (racen)ate

O\|<CH3
CH

@] CH

290 mg (purity 93%, 0.57 mmol) of 2-{4-[5-chlorof@ifluoromethoxy)phenyl]-5-methoxy-2-
oxopyridin-1(2H)-yl}-4-(trifluormethoxy)butanoic acid (racematehdch 122 mg (0.63 mmol, 1.1
eq.) oftert-butyl 4-aminobenzoate were reacted according toe@é¢ Method 5A. Yield: 195 mg
(50% of theory)
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LC/MS [Method 1]: R= 1.33 min; MS (ESIpos): m/z = 647 (M+H)

Example 74.1A

(2R)-Tetrahydro-H-pyran-2-ylmethyl trifluoromethanesulphonate

tllllo

F
F>|\ o)
F s”
//\\
O O

568 mg (purity 69%, 3.48 mmol) of Retetrahydro-H-pyran-2-ylmethanol and 0.71 ml (4.18
mmol, 1.2 eq.) of trifluoromethanesulphonic anhgdrin the presence of 0.58 ml (4.18 mmol, 1.2
eq.) of triethylamine were reacted according to éaihMethod 8A. The crude product was reacted

in the next step without further purification.

Example 74.1B

tert-Butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-Baethoxy-2-oxopyridin-1(&)-yl}-3-[(2 R)-

tetrahydro-B-pyran-2-yl]propanoate (mixture of enantiomericgllyre diastereomers 1 and 2)

333 mg (0.80 mmol) oftert-butyl {4-[5-chloro-2-(difluoromethoxy)phenyl]-5-ntleoxy-2-
oxopyridin-1(H)-yl}acetate in the presence of 0.96 ml (0.96 mmd,2 eq.) of
bis(trimethylsilyl)lithium amide (1M in THF) and #2mg (purity 70%, 1.20 mmol, 1.5 eq.) of
(2R)-tetrahydro-H-pyran-2-ylmethyl trifluoromethanesulphonate wereaated according to
General Method 7B. Yield: 85 mg (purity 94%, 19%lwodory)

LC/MS [Method 1]: R= 1.25 min; MS (ESIpos): m/z = 514 (M+H)
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Example 74.1C

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridin-1(2)-yl}-3-[(2 R)-

tetrahydro-B-pyran-2-yl]propanoic acid (mixture of enantiometig pure diastereomers 1 and 2)

85 mg (purity 94%, 0.16 mmol) ofert-butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-5-
methoxy-2-oxopyridin-1(B)-yl}-3-[(2 R)-tetrahydro-2-pyran-2-yl]propanoate (mixture of
enantiomerically pure diastereomers 1 and 2) wedrdlysed with TFA according to General
Method 6A. Yield: 83 mg (purity 85%, 99% of theory)

LC/MS [Method 1]: R=0.98 min; MS (ESIpos): m/z = 458 (M+H)

Example 74.1D

tert-Butyl  4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenjb-methoxy-2-oxopyridin-1(R)-yl}-3-
[(2R)-tetrahydro-H-pyran-2-yllpropanoyl)amino]benzoate (mixture of aatiomerically pure

diastereomers 1 and 2)

Cl o CH

\K 3
CH
C
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82 mg (purity 85%, 0.15 mmol) of 2-{4-[5-chloro-B{luoromethoxy)phenyl]-5-methoxy-2-
oxopyridin-1(AH)-yl}-3-[(2 R)-tetrahydro-2-pyran-2-yl]propanoic acid (mixture of
enantiomerically pure diastereomers 1 and 2) anang82(0.17 mmol, 1.1 eq.) dert-butyl 4-

aminobenzoate were reacted according to Generddddeé3A. Yield: 67 mg (70% of theory)

LC/MS [Method 1]: diastereomer 1; R 1.35 min; MS (ESlIpos): m/z = 633 (M+ki)Yliastereomer
2: R = 1.36 min; MS (ESIpos): m/z = 633 (M+H)

Example 75.1A

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2H)-yl]butanoyl}amino)-

2-fluorobenzoate (racemate)

H,C
O H F

HC™ Y N
cl A o) O._ _CH,
o) \|<
CH,
S O CH,

NN

150 mg (0.43 mmol, 1.0 eq.) of 2-[4-(5-chloro-2-agphenyl)-5-methoxy-2-oxopyridin-1¢D-
yl]butanoic acid (racemate) and 152 mg (0.65 mmhbb eq.) of tert-butyl 2-fluoro-4-
aminophenylcarboxylate were reacted according toe@¢ Method 5C. The crude product was
purified by normal phase chromatography (mobile sghacyclohexane/ethyl acetate 20%-50%
mixtures). Yield: 250 mg (purity 93%, 99% of thepry

LC/MS [Method 8]: R= 1.51 min; MS (ESIneg): m/z = 538 (M-H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.95 (s, 1H), 8.02-7.97 (m, 1H), 7.811(), 7.75-
7.66 (m, 3H), 7.47 (s, 1H), 7.42 (dd, 1H), 6.541(d), 5.59 (dd, 1H), 3.69 (s, 3H), 2.25-2.13 (m,
2H), 1.53 (s, 9H), 0.90 (t, 3H).

Example 75.2A

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2H)-yl]butanoyl}amino)-

3-fluorobenzoate (racemate)
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H,C i
o §

HC™ Y N
Cl A o) O._ _CH,
o) \|<
CH,
O  CH,

\\N

100 mg (0.29 mmol, 1.0 eq.) of 2-[4-(5-chloro-2-agphenyl)-5-methoxy-2-oxopyridin-1¢D-
yl]butanoic acid (racemate) and 91 mg (0.43 mmdl,ely.) oftert-butyl 4-amino-3-fluorobenzoate
were reacted according to General Method 5C. Thdecproduct was purified by normal phase
chromatography (mobile phase: cyclohexane/ethytaéee35%-50% mixtures). Yield: 126 mg
(81% of theory)

LC/MS [Method 1]: R= 1.25 min; MS (ESIpos): m/z = 540 (M+Hl)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.56 (s, 1H), 8.15-8.08 (m, 1H), 8.0277(@n, 1H),
7.76-7.68 (m, 4H), 7.46 (s, 1H), 6.54 (s, 1H), 5@, 1H), 3.68 (s, 3H), 2.25-2.15 (m, 2H), 1.54
(s, 9H), 0.91 (t, 3H).

Example 75.3A

tert-Butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxroxopyridin-1(2H)-yl]butanoyl}amino)-

2,5-difluorobenzoate (racemate)

H,C
O H F
H,C™ Y7 N
Cl N O O CH,
o F \|<
CH,
O  CH,
X

150 mg (0.43 mmol) of 2-[4-(5-chloro-2-cyanopheriinethoxy-2-oxopyridin-1(#)-yl]butanoic
acid (racemate) and 154 mg (0.61 mmol, 1.4 eqtgrfutyl 4-amino-2,5-difluorobenzoate were
reacted according to General Method 5B. The crudslyzt was purified by normal phase
chromatography (mobile phase: cyclohexane/ethylade®0-40% mixtures). Yield: 180 mg (71%
of theory)

LC/MS [Method 1]: R= 1.31 min; MS (ESIpos): m/z = 558 (M+H)
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'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.75 (s, 1H), 8.05 (dd, 1H), 8.01-7.97 (tl), 7.76-
7.71 (m, 2H), 7.69 (dd, 1H), 7.45 (s, 1H), 6.551(d), 5.84-5.78 (m, 1H), 3.69 (s, 3H), 2.24-2.15
(m, 2H), 1.53 (s, 9H), 0.90 (t, 3H).

Example 75.4A

Methyl  4-({2-[4-(5-chloro-2-cyanophenyl)-5-methodroxopyridin-1(2H)-yl]butanoyl}amino)-

2,3-difluorobenzoate (racemate)

CH,
F
H
O N F
HC™ Y N
Cl N @] e)
o ~CH,
0
N
NN

100 mg (0.29 mmol, 1.0 eq.) of 2-[4-(5-chloro-2-agphenyl)-5-methoxy-2-oxopyridin-1¢D-
yl]butanoic acid (racemate) and 85 mg (0.43 mmol5 kg.) of methyl 4-amino-2,3-
difluorobenzoate were reacted according to Gemdesthod 5C. The crude product was purified by
normal phase chromatography (mobile phase: cychieethyl acetate 35-50% mixtures). Yield:
113 mg (76% of theory)

LC/MS [1]: R = 1.08 min; MS (ESIpos): m/z = 516 (M+}l)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.77 (s, 1H), 8.02-7.97 (m, 1H), 7.96%7 @, 1H),
7.76-7.66 (m, 3H), 7.45 (s, 1H), 6.55 (s, 1H), 5(@8, 1H), 3.86 (s, 3H), 3.68 (s, 3H), 2.26-2.12
(m, 2H), 0.91 (t, 3H).

Example 75.5A

Methyl  4-({2-[4-(5-chloro-2-cyanophenyl)-5-methodroxopyridin-1(H)-yl]butanoyl}amino)-

2,6-difluorobenzoate (racemate)

H,C
H
HSC/O Z N N "
“ NN © O\CH3
F O
Ny
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At 60-70°C, 110 pl (0.46 mmol, 4 eq.) of T3P (508ceithyl acetate) were added dropwise to a
solution of 46 mg (0.13 mmol) of 2-[4-(5-chloro-Zamophenyl)-5-methoxy-2-oxopyridin-12-
yl]butanoic acid (racemate) and 51 mg (0.27 mmag2d of methyl 4-amino-2,6-difluorobenzoate
in 1 ml of pyridine. The reaction mixture was heate 90°C, stirred at 90°C for 30 min and cooled
to RT, and water and ethyl acetate were addedr Aft@ase separation, the aqueous phase was
extracted with ethyl acetate. The combined orgahiases were washed with saturated aqueous
sodium chloride solution, dried (sodium sulphatifered and concentrated under reduced
pressure. The crude product was purified by norptese chromatography (mobile phase:

cyclohexane/ethyl acetate 10-50% mixtures). YiBlimg (79% of theory)
LC/MS [Method 1]: R=1.10 min; MS (ESIpos): m/z = 516 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 11.06 (s, 1H), 8.02-7.98 (m, 1H), 7.75Z (W, 2H),
7.50-7.44 (m, 3H), 6.55 (s, 1H), 5.55 (dd, 1H),53(8, 3H), 3.69 (s, 3H), 2.24-2.14 (m, 2H), 0.90
(t, 3H).

Example 76.1A

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2H)-yl]butanoate (racemate)

CH,
O O CH
H3C/ 74 NL'( \|< 3
CH,
S O CH,

O

Cl

Ny
Under argon and at -78°C, 14.0 ml (1.0M in THF, 014mmol, 1.05 eq.) of
bis(trimethylsilyl)lithium amide were added dropwito a solution of 5.0 g (13.3 mmol) tEfrt-
butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxejgyn-1(2H)-yllacetate in 100 ml of
tetrahydrofuran, and the mixture was stirred atC7tr 15 min. 2.6 g (14.7 mmol, 1.1 eq.) of neat
ethyl trifluoromethanesulphonate were then addeghwlise. The cooling bath was removed and
the reaction mixture was stirred at RT for anothér The reaction mixture was cooled to 0°C, and
saturated aqueous ammonium chloride solution wagddAfter phase separation, the aqueous
phase was extracted twice with methsit-butyl ether. The combined organic phases wereddrie
(sodium sulphate), filtered and concentrated umeduced pressure. The crude product was then
purified by flash chromatography (340 g of silical,gnobile phase: cyclohexane/ethyl acetate

mixtures 8:1, 4:1). The product-containing fractowere combined and concentrated under
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reduced pressure. The residue was dissolved iméatityl tert-butyl ether and the solution was left
to stand without any cover, and after 10 min thgtune had crystallized almost completely. The
crystals were filtered off and washed twice withtiyé tert-butyl ether. The combined filtrates
were concentrated under reduced pressure anddideieevas re-crystallized as described. The two

crystal batches were combined and dried under egtipessure. Yield: 4.2 g (78% of theory)
LC/MS [Method 1]: R= 1.05 min; MS (ESIpos): m/z = 403 (M+Hl)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 7.99 (d, 1H), 7.77-7.70 (m, 2H), 7.36 1), 6.50 (s,
1H), 5.03 (dd, 1H), 3.64 (s, 3H), 2.19-2.06 (m, 2H%O0 (s, 9H), 0.85 (t, 3H).

Example 76.1B

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(2H)-

yl]butanoyl}amino)benzoate (racemate)

CH,
o N
HC™ Y N
cl X o) Oo.__CH
o N~ 3
o)

Ny
Under argon and at RT, 476 mg (2.9 mmol, 1.0 efjgtiayl 4-aminobenzoate and 41 mg (0.29
mmol, 0.1 eq.) of Oxima and then, dropwise, 452 (19 mmol, 1.0 eq.) ofN,N-
diisopropylcarbodiimide (DIC) were added to a solutof 1.0 g (2.9 mmol) of 2-[4-(5-chloro-2-
cyanophenyl)-5-methoxy-2-oxopyridin-H2-ylJbutanoic acid (racemate) in 10 ml of
dimethylformamide. The reaction mixture was stire¢@0-45°C for 3 h and cooled to RT, methyl
tert-butyl ether and water were added and the mixtuae stirred vigorously for 10 min, resulting
in the formation of a precipitate. The precipitatas filtered off, washed twice with water and
methyl tert-butyl ether and dried under reduced pressure ifptate 1). After phase separation of
the combined filtrates, the aqueous phase wasatattaonce with methylert-butyl ether. The
combined organic phases were washed once withesatiagueous sodium chloride solution, dried
(sodium sulphate), filtered and concentrated umdduced pressure. The residue was triturated
with methyl tert-butyl ether, filtered, washed twice with methgtt-butyl ether and dried under
reduced pressure. This precipitate was stirredjueaus hydrochloric acid (1N) for 10 min, filtered
off, washed twice with water and once with acetdsitand dried under reduced pressure

(precipitate 2). Yield: precipitate 1: 1.12 g (79theory), precipitate 2: 127 mg (still contains



10

15

20

- 300 -

1,3-diisopropylurea according tel NMR)
LC/MS [Method 1]: R=1.11 min; MS (ESIneg): m/z = 492 (M-H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.82 (s, 1H), 8.00 (d, 1H), 7.93 (d, 2R)B1-7.70 (m,
4H), 7.49 (s, 1H), 6.54 (s, 1H), 5.63 (dd, 1H).94@, 2H), 3.69 (s, 3H), 2.26-2.11 (m, 2H), 1.31 (t
3H), 0.91 (t, 3H).

Example 77.1A

(1,1-Dioxidotetrahydro-R-thiopyran-4-yl)methanol

OH

At room temperature, a solution of 500 mg (3.78 mrabtetrahydrothiopyran-4-ylmethanol in 10

ml of methanol was added with cooling to a solutdri.86 g (8.70 mmol) of sodium periodate in
18 ml of water. The mixture was stirred at 60°Cdapther 1 h, and methanol was then distilled off
under reduced pressure and the resulting preapitais filtered off with suction. The aqueous
phase that remained was extracted twice with 10ofmdbiethyl ether, twice with 10 ml of
dichloromethane, twice with 10 ml of dichlorometb&methanol (1:1, v/v) and, after addition of 5
ml of water, twice with 10 ml of ethyl acetate. Thembined organic phases were dried over
sodium sulphate and filtered, and the solvent veasoved under reduced pressure. The aqueous
phase was extracted four more times with 20 mlofe2hyltetrahydrofuran. The combined organic
phases were dried over sodium sulphate and filtened the solvent was removed under reduced

pressure. Combined yield: 406 mg (65% of theory)

'H-NMR (400 MHz, CDCJ): & [ppm] = 3.60-3.56 (m, 2H), 3.13-3.06 (m, 2H), 3293 (m, 2H),
2.24-2.16 (m, 2H), 1.95-1.83 (m, 2H), 1.80-1.63 (i), 1.50 (t, 1H).

Example 77.1B

(1,1-Dioxidotetrahydro-R-thiopyran-4-yl)methyl trifluoromethanesulphonate
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&
SQO
Q0
077
FIF
F

At -78°C, a solution of 380 mg (2.31 mmol) of (Hibxidotetrahydro-Bi-thiopyran-4-yl)methanol
and 355 pl (2.55 mmol) of triethylamine in 3 mldi€hloromethane was added dropwise to 428 pl
(2.55 mmol) of trifluoromethanesulphonic anhydrite3 ml of dichloromethane such that the
internal temperature did not exceed -50°C. The unétvas stirred at -78°C for another 30 min and
spontaneously warmed to RT. The reaction mixture dituted with 30 ml of methylert-butyl
ether and washed with saturated aqueous ammoniloridehsolution, saturated aqueous sodium
chloride solution and saturated aqueous sodiumrlimoate solution, dried over magnesium
sulphate, filtered and concentrated at 25°C andeaspre o100 mbar. Yield: 503 mg (73% of
theory)

'H-NMR (400 MHz, CDCY): & [ppm] = 4.40 (d, 2H), 3.17-3.09 (m, 2H), 3.07-2(@8 2H), 2.25-
2.17 (m, 2H), 2.16-1.95 (m, 3H).

Example 77.1C

tert-Butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2apyridin-1(2)-yl]-3-(1,1-

dioxidotetrahydro-BI-thiopyran-4-yl)propanoate (racemate)

P

S:O

o) O. _CH

HC™ Y N ﬁ< 3

CH,

cl X O CH,
X
NN

421 mg (1.13 mmol) otert-butyl [4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxejgyn-1(2H)-
yllacetate, 500 mg (1.69 mmol) of (1,1-dioxidotétdro-2H-thiopyran-4-yl)methyl
trifluoromethanesulphonate and 1.46 ml (1.46 mnadlpbis(trimethylsilyl)lithium amide (1M in
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THF) in 15 ml of THF were reacted according to Gah&lethod 7B. Aqueous work-up gave the
titte compound. Yield: 862 mg (purity 91%, quant.)

LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 521 (M+H)
Example 77.1D

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-3-(1,1-dioxidotetrahydro-2-
thiopyran-4-yl)propanoic acid (racemate)

_0 OH

Cl NN O

860 mg (1.65 mmol) ofert-butyl 2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2eapyridin-1(2H)-
yl]-3-(1,1-dioxidotetrahydro-B-thiopyran-4-yl)propanoate  (racemate) in 16.6 ml of
dichloromethane and 4.77 ml (61.9 mmol) of TFA wezacted according to General Method 6A.
Yield: 1.18 g (purity 72%, quant.)

LC/MS [Method 1]: R= 0.76 min; MS (ESIneg): m/z = 463 (M-H)
Example 77.1E

Ethyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-1(H)-yl]-3-(1,1-

dioxidotetrahydro-R-thiopyran-4-yl)propanoyl}amino)benzoate (racemate)

H
o) N
H,C™ Y7 N
cl NN, O O.__CH,
O

X
NN
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768 mg (1.19 mmol) of 2-[4-(5-chloro-2-cyanopherdinethoxy-2-oxopyridin-1(@)-yl]-3-(1,1-
dioxidotetrahydro-Bi-thiopyran-4-yl)propanoic acid (racemate, purity@)2 786 mg (4.76 mmol)
of ethyl 4-aminobenzoate, 67.6 mg (476 umol) offixiand 741 pl (4.76 mmol) of DIC in 11.5
ml of dimethylformamide were reacted according ten&al Method 5B. Preparative HPLC

(acetonitrile/water gradient) gave the title compauYield: 331 mg (45% of theory)
LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 612 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.8 (s, 1H), 8.00 (d, 1H), 7.95 (d, 2R)80-7.71 (m,
4H), 7.50 (s, 1H), 6.55 (s, 1H), 5.85 (dd, 1H),94(8, 2H), 3.70 (s, 3H), 3.14-2.95 (m, 4H), 2.37-
2.28 (m, 1H), 2.15-2.02 (m, 3H), 1.81-1.66 (m, 2HE6-1.43 (m, 1H), 1.31 (t, 3H).

Example 78.1A

2-[(Benzyloxy)methyl]tetrahydroi2-pyran (racemate)

O
0

At 0°C, a solution of 25.0 g (215 mmol) of tetrahy@H-pyran-2-ylmethanol (racemate) in 500
ml of THF was slowly added dropwise to a suspensidh47 g (237 mmol, 60% in mineral oil) of
sodium hydride in 500 ml of THF, and after the &ddi had ended, the mixture was stirred at 0°C
for another 30 min. 25.7 ml (215 mmol) of benzybinide were then added, and the mixture was
stirred at 0°C for another 30 min and at room tenapee for another 1 h. The reaction was
terminated by addition of 200 ml of saturated aggemmmonium chloride solution, and the phases
were separated. The aqueous phase was extractedvivtih 200 ml of methyert-butyl ether. The
combined organic phases were dried over magnesiliphate and filtered, and the solvent was
removed under reduced pressure. The crude prodastpurified by column chromatography

(ethyl acetate/cyclohexane gradient, 340 g siledriclge, flow rate 100 ml/min), giving the title
compound. Yield: 41.9 g (94% of theory)

LC/MS [Method 3]: R= 2.18 min; MS (ESIpos): m/z = 207 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 7.37-7.25 (m, 5H), 4.47 (s, 2H), 3.87-3(@1, 1H),
3.47-3.28 (M, 4H), 1.80-1.72 (m, 1H), 1.58-1.37 gid), 1.25-1.13 (m, 1H).

Example 78.1B

(R)-2-[(Benzyloxy)methyl]tetrahydro42-pyran
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Enantiomer separation of 41.9 g of the racematm fExample 78.1A gave 16.7 g of the title
compound Example 78.1B (enantiomer 1): Chiral HPRG: 5.28 min; 99% ee, purity 93%.

Optical rotation: §]sss>° = + 14.9° (¢ 0.43 g/100¢inNCHCL)

Separation method: column: OD-H 5 pm 250 mm x 20, mwbile phase: 95% isohexane, 5% 2-
propanol; temperature: 25°C; flow rate: 25 ml/miby/ detection: 210 nm.

Analysis: Column: OD-H 5 pum 250 mm x 4.6 mm; molglease: 95% isohexane, 5% 2-propanol;

flow rate: 1 ml/min; UV detection: 220 nm.

Example 78.2B

(9-2-[(Benzyloxy)methyl]tetrahydroi2-pyran

O o™
(J°

Enantiomer separation of 41.9 g of the racematm fiexample 78.1A gave 17.0 g of the title
compound Example 78.2B (enantiomer 2): Chiral HPRG: 7.36 min; 96% ee, purity 96%.

Optical rotation: §]ss>° = - 13.9° (c 0.61 g/100cinCHCL)

Separation method: Column: OD-H 5 pm 250 mm x 20 mobile phase: 95% isohexane, 5% 2-
propanol; temperature: 25°C; flow rate: 25 ml/mily/ detection: 210 nm.

Analysis: Column: OD-H 5 um 250 mm x 4.6 mm; molglease: 95% isohexane, 5% 2-propanol;

flow rate: 1 ml/min; UV detection: 220 nm.

Example 78.1C

(2R)-Tetrahydro-H-pyran-2-ylmethanol

OH
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2.0 g of palladium on carbon (10%) were added swlation of 16.7 g (75.3 mmol) oRJ-2-
[(benzyloxy)methyl]tetrahydrof2-pyran (purity 93%) in 150 ml of ethanol, and the&tore was
hydrogenated under standard conditions overnighe. fEaction mixture was then filtered through
Celite and another 1.5 g of palladium on carbo¥{l&ere added. The mixture was hydrogenated
for another 72 h. The reaction mixture was filtetlecbugh Celite, the filter cake was washed with
ethanol, and the filtrate was concentrated undduaed pressure. The residue was purified
chromatographically (silica, ethyl acetate/cycladmex gradient) and the product fractions were
freed from the solvent at < 35°C and > 80 mbarldyi®.47 g (63% of theory)

Optical rotation: §]ss>° = - 9.4° (c 0.4 g/100ciNCHCE)
GC/MS [Method 9]: R=2.16 min; MS: m/z = 116 (M)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 4.51 (t, 1H), 3.87-3.81 (m, 1H), 3.37-3.08, 4H),
1.80-1.71 (m, 1H), 1.59-1.50 (m, 1H), 1.49-1.36 8i), 1.19-1.05 (m, 1H).

Example 78.2C

(29-Tetrahydro-H-pyran-2-ylmethanol

3.51 g (3.30 mmol) of palladium on carbon (10%)eavadded to a solution of 17.0 g (82.4 mmol)
of (9-2-[(benzyloxy)methyl]tetrahydro¥2-pyran (96% ee, purity 96%) in 120 ml of ethanaida
the mixture was hydrogenated at room temperatuteuader standard pressure overnight. Another
1.75 g (1.65 mmol) of palladium on carbon (10%) evéhen added, and the mixture was
hydrogenated at room temperature for a further 7&ubsequently, the reaction mixture was
filtered through Celite and the filtrate was coricated. The residue was purified
chromatographically (silica, dichloromethane/metiiagradient) and the product fractions were
freed from the solvent at < 25°C and > 50 mbarldyi8.23 g (86% of theory)

Optical rotation: §]sss™>° = + 9.1° (¢ 0.36 g/100ctnCHCL), cf. A. Aponick, B. BiannicQrg. Lett.
2011, 13, 1330-1333.

GC/MS [Method 7]: R= 1.82 min; MS: m/z = 116 (M)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 4.51 (t, 1H), 3.87-3.81 (m, 1H), 3.37-3.48, 4H),
1.80-1.71 (m, 1H), 1.59-1.50 (m, 1H), 1.49-1.36 8i), 1.19-1.05 (m, 1H).
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Example 79.1A

(29-Tetrahydro-H-pyran-2-ylmethyl trifluoromethanesulphonate

F
F>|\ o)
F s”
//\\
O O

330 mg (2.84 mmol) of @-tetrahydro-H-pyran-2-ylmethanol were reacted with 0.57 mi
(3.41 mmol, 1.2 eq.) of trifluoromethanesulphoniohydride in the presence of 0.48 ml
(3.41 mmol, 1.2 eq.) of triethylamine accordingGeneral Method 8A. The crude product was

reacted in the next step without further purifioati

'H-NMR (400 MHz, DMSO-g): & [ppm] = 4.32 (dd, 1H), 4.18 (dd, 1H), 4.00-3.92, (thi), 3.60-
3.52 (m, 1H), 3.48-3.39 (m, 1H), 1.85-1.74 (m, 1H56-1.41 (m, 4H), 1.28-1.14 (m, 1H).

Example 79.1B

tert-Butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-Baethoxy-2-oxopyridin-1(&)-yl}-3-[(2 S)-

tetrahydro-B1-pyran-2-yl]propanoate (mixture of enantiomericgilyre diastereomers 1 and 2)

O

o) 0. _CH
HC™ Y7 N \|< 3
CH,

O CH

Cl N
O

e

H

237 mg (0.55 mmol) of tert-butyl {4-[5-chloro-2-(difluoromethoxy)phenyl]-5-miedxy-2-
oxopyridin-1(H)-yl}acetate in the presence of 0.72ml (0.72 mmol.3eq.) of
bis(trimethylsilyl)lithium amide (1M in THF) wereeacted with 274 mg (1.11 mmol, 2.0 eq.) of
(29-tetrahydro-#-pyran-2-ylmethyl trifluoromethanesulphonate acauogdto General Method
7B. Yield: 130 mg (45% of theory)
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LC/MS [Method 1]: R= 1.25 min; MS (ESIpos): m/z = 514 (M+H)

Example 79.1C

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridin-1(H)-yl}-3-[(2 S)-

tetrahydro-B-pyran-2-yl]propanoic acid (mixture of enantiometig pure diastereomers 1 and 2)

OH

311 mg (purity 90%, 0.55 mmol) ofert-butyl 2-{4-[5-chloro-2-(difluoromethoxy)phenyl]-5-
methoxy-2-oxopyridin-1(B)-yl}-3-[(2 §-tetrahydro-H-pyran-2-yl]propanoate (mixture of
enantiomerically pure diastereomers 1 and 2) wedrdlysed with TFA according to General
Method 6A. Yield: 312 mg (purity 87%, quant.)

LC/MS [Method 2]: diastereomer 1; R 2.86 min; MS (ESIpos): m/z = 458 (M+kiYliastereomer
2: R =2.92 min; MS (ESIpos): m/z = 458 (M+H)

Example 79.1D

Ethyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenyB-methoxy-2-oxopyridin-1(&)-yl}-3-[(2 S)-
tetrahydro-B-pyran-2-yl]propanoyl)aminolbenzoate  (mixture of aatiomerically pure

diastereomers 1 and 2)
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ZI

Two fractions, 312 mg (purity 87%, 0.59 mmol) an@ g (0.19 mmol) of 2-{4-[5-chloro-2-
(difluoromethoxy)phenyl]-5-methoxy-2-oxopyridin-H2-yl}-3-[(2 §)-tetrahydro-H-pyran-2-
yl]propanoic acid (mixture of enantiomerically put@astereomers 1 and 2), were reacted with in
total 202 mg (1.23 mmol, 1.6 eq.) of ethyl 4-amieoboate according to General Method 5B.
Yield: 315 mg (83% of theory)

LC/MS [Method 1]: diastereomer 1; R 1.20 min; MS (ESlIpos): m/z = 605 (M+i)liastereomer
2: R =1.22 min; MS (ESIpos): m/z = 605 (M+H)

Example 80.1A

tert-Butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-gridin-1(2H)-yl]-3-[(2 9-tetrahydro-21-

pyran-2-yllpropanoate (mixture of enantiomericadlyre diastereomers 1 and 2)

cl Oo.__CH
/ N \|< 3
CH,
Cl N, O CHs

N

NN
570 mg (1.46 mmol) oftert-butyl [5-chloro-4-(5-chloro-2-cyanophenyl)-2-oxopin-1(2H)-
yllacetate in the presence of 1.75 ml (1.75 mmd,ehy.) of bis(trimethylsilyl)lithium amide (1M
in THF) were reacted with 707 mg (purity 87%, 2m#ol, 1.7 eq.) of (§-tetrahydro-H-pyran-

2-yImethyl trifluoromethanesulphonate according@eneral Method 7B. Yield: 396 mg (57% of
theory)
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LC/MS [Method 1]: R= 1.25 min; MS (ESlpos): m/z = 421 (M+H-CQéx-butyl)".
Example 80.1B

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyriglii2H)-yl]-3-[(2 S)-tetrahydro-H-pyran-2-

yllpropanoic acid (mixture of enantiomerically pui@stereomers 1 and 2)

o)
Cl OH
N
Cl A o)
o)
\\N

396 mg (0.83 mmol) affert-butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-gyoidin-1(2H)-yl]-
3-[(29-tetrahydro-21-pyran-2-yl]propanoate (mixture of enantiomericafiyre diastereomers 1
and 2) were hydrolysed with TFA according to Gehkrethod 6A. Yield: 396 mg (quant.)

LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 421 (M+H)

Example 80.1C

tert-Butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyly@opyridin-1(2H)-yl]-3-[(29-tetrahydro-
2H-pyran-2-yllpropanoyl}amino)benzoate (mixture ofamtiomerically pure diastereomers 1 and
2)

(@)
cl N
= N
Cl A o} 0 CH,
(@)
Ren,
O CH,
¥

396 mg (0.90 mmol) of 2-[5-chloro-4-(5-chloro-2-oyphenyl)-2-oxopyridin-1(@)-yl]-3-[(29)-

tetrahydro-B-pyran-2-yl]propanoic acid (mixture of enantiomaitig pure diastereomers 1 and 2)
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were reacted with 192 mg (0.99 mmol, 1.1 eqfedtbutyl 4-aminobenzoate according to General
Method 5A. Yield: 364 mg (68% of theory)

LC/MS [Method 1]: diastereomer 1; R 1.32 min; MS (ESlIpos): m/z = 596 (M+kiYliastereomer
2: R = 1.34 min; MS (ESIpos): m/z = 596 (M+H)

Example 81.1A

tert-Butyl  2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-gxgridin-1(2H)-yl]-4-methoxybutanoate

O/CH3
Cl O CH
= N/q/ \|< 3
CH,
X o) CH,

O

(racemate)

Cl

Ny
500 mg (1.32 mmol) oftert-butyl [5-chloro-4-(5-chloro-2-cyanophenyl)-2-oxopin-1(2H)-
yllacetate in the presence of 1.58 ml (1.58 mmd,ely.) of bis(trimethylsilyl)lithium amide (1M
in THF) were reacted with 556 mg (purity 74%, 1r@8w0l, 1.5eq.) of 2-methoxyethyl
trifluoromethanesulphonate according to Generalnget7B. Yield: 455 mg (purity 80%, 63% of
theory)

LC/MS [Method 1]: R= 1.16 min; MS (ESIpos): m/z = 381 (M+H-CQéxt.-butyl)".
Example 81.1B

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyridl2H)-yl]-4-methoxybutanoic acid

(racemate)
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O/CH3
Cl OH
N\
cl X 0
0
\\N

455 mg (purity 80%, 0.83 mmol) oftert-butyl 2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2-
oxopyridin-1(2H)-yl]-4-methoxybutanoate (racemate) were hydrolysdth TFA according to
General Method 6A. Yield: 417 mg (purity 76%, quant

LC/MS [Method 8]: R=0.86 min; MS (ESIpos): m/z = 381 (M+H)

Example 81.1C

tert-Butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyly@opyridin-1(2H)-yl]-4-

methoxybutanoyl}amino)benzoate (racemate)

O/CH3
cl N
ZZN
Cl & o o} O CH,
Ren.
O  CH,

Xy

417 mg (purity 76%, 0.83 mmol) of 2-[5-chloro-4-¢Bloro-2-cyanophenyl)-2-oxopyridin-1€B-
yl]-4-methoxybutanoic acid (racemate) were reagtgd 177 mg (0.91 mmol, 1.1 eq.) t&rt-butyl
4-aminobenzoate according to General Method 5AIdY#38 mg (92% of theory)

LC/MS [Method 1]: R= 1.24 min; MS (ESIpos): m/z = 556 (M+H)
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Working examples

General Method 1: Amide coupling using HATU/DIEA

Under argon and at RT, the appropriate amine (4.}, B,N-diisopropylethylamine (DIEA) (2.2
eg.) and a solution of HATU (1.2 eq.) in a littleviB were added to a solution of the appropriate
carboxylic acid (1.0 eq.) in dimethylformamide (abd2 ml/mmol). The reaction mixture was
stirred at RT. After addition of water/ethyl acetand phase separation, the organic phase was
washed with water and with saturated aqueous sodhlaride solution, dried (sodium sulphate),
filtered and concentrated under reduced pressune. drude product was then purified by

preparative HPLC (Reprosil C18, water/acetonigiladient or water/methanol gradient).
General Method 2: Hydrolysis of a tert-butyl ester or a Boc-protected amineusing TFA

At RT, TFA (20 eq.) was added to a solution of éippropriateert-butyl ester derivative or a Boc-
protected amine (1.0 eq.) in dichloromethane (al2&duinl/mmol), and the mixture was stirred at
RT for 1-8 h. Subsequently, the reaction mixtures wancentrated under reduced pressure. The
residue was co-evaporated repeatedly with dichletbeme and/or toluene. The crude product was
then purified by preparative RP-HPLC (mobile phasacetonitrile/water gradient or

water/methanol gradient).
General Method 3: Hydrolysis of a methyl or ethyl ester with lithium hydroxide

At RT, lithium hydroxide (2-4 eq.) was added toadusion of the appropriate ester (1.0 eq.) in a
mixture of tetrahydrofuran/water (3:1, about 15mmtol), and the mixture was stirred at RT. The
reaction mixture was then adjusted to pH 1 usingeags hydrochloric acid solution (1N). After
addition of water/ethyl acetate, the aqueous phaseextracted three times with ethyl acetate. The
combined organic phases were dried (sodium sulphfitered and concentrated under reduced
pressure. The crude product was then purified elipdlash chromatography (silica gel 60, mobile
phase: cyclohexane/ethyl acetate mixtures or diohtethane/methanol mixtures) or by

preparative HPLC (Reprosil C18, water/acetonigiiadient or water/methanol gradient).
General Method 4: Hydrolysis of a methyl or ethyl ester with caesium carbonate

Caesium carbonate (2 eq.) was added to a solutitthre @ppropriate methyl or ethyl ester (1 eq.) in
a mixture of methanol/water (4/1, 0.05-0.2M), ahd tesulting suspension was stirred at RT to
60°C for 3-8 h. The reaction mixture was cooledRfb if required and adjusted to pH 3 using

aqueous hydrochloric acid (1N). Methanol was rerdoaé 30°C under reduced pressure. The
aqueous phase was extracted with ethyl acetatecdinbined organic phases were dried (sodium

sulphate or magnesium sulphate), filtered and cunated under reduced pressure. The residue
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was purified by means of preparative HPLC.
General Method 5: Amide coupling using OXIMA/DIC

N,N-Diisopropylcarbodiimide (DIC) (1 eq.) was addedplvise to a degassed solution of the
appropriate carboxylic acid (1 eq.), aniline (1)eand ethyl hydroxyiminocyanoacetate (Oxima)
(0.1-1 eq.) in dimethylformamide (0.1M), and thsuking reaction solution was stirred at RT-
40°C for 8-24 h. The solvent was removed undercedyressure. The residue was either admixed
with water and the desired product was filtered afipurified by normal phase chromatography
(cyclohexane/ethyl acetate gradient) or preparaR-HPLC (water/acetonitrile gradient or

water/methanol gradient).
General Method 6: Amide coupling using T3P/DIEA

Under argon and at 0°@l,N-diisopropylethylamine (3 eq.) and propylphosphambydride (T3P,

50% in dimethylformamide, 3 eq.) were added dropwisa solution of the carboxylic acid and the
appropriate amine (1.1-1.5 eq.) in dimethylformaen(@.15-0.05 mmol). The reaction mixture was
stirred at RT and then concentrated under reduceskpre. After addition of water/ethyl acetate
and phase separation, the agueous phase was exttadte with ethyl acetate. The combined
organic phases were dried (sodium sulphate or nsagmesulphate), filtered and concentrated
under reduced pressure. The crude product wasptirdied either by flash chromatography (silica
gel 60, mobile phase: cyclohexane/ethyl acetatdaum@g or dichloromethane/methanol mixtures)

or by preparative HPLC (Reprosil C18, water/acétiaigradient or water/methanol gradient).
General Method 7: Amide coupling using T3P/pyridine

Under argon and at 0°C, propylphosphonic anhydii@®, 50% in ethyl acetate, 4 eq.) was added
dropwise to a solution of the carboxylic acid (1)expd the appropriate amine (1.5 eq.) in pyridine
(0.15-0.05 M). This mixture was heated to 90°C atided at 90°C for 1-20 h. The reaction
mixture was cooled to RT, and water and ethyl deeteere added. After phase separation, the
aqueous phase was extracted with ethyl acetatecdimdined organic phases were washed with
aqueous buffer solution (pH 5), with saturated agsesodium bicarbonate solution and with
saturated aqueous sodium chloride solution, dremtim sulphate or magnesium sulphate),
filtered and concentrated under reduced pressime.cfude product was then optionally purified
either by normal phase chromatography (mobile phagelohexane/ethyl acetate mixtures or
dichloromethane/methanol mixtures) or by prepaeafRP-HPLC (water/acetonitrile gradient or

water/methanol gradient).
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Example 1

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(1H-tetrazol-5-

yl)phenyl]propanamide (racemate)

CHy
~ N N
cl ™ o) N
O I \
N— 7
X N

65 mg (purity 83%, 0.18 mmol) of 2-[4-(5-chloro-2anophenyl)-2-oxopyridin-1¢2)-
yl]propanoic acid (racemate) (Example 2.2B) and & of 4-(H-tetrazol-5-yl)aniline were
reacted according to General Method 1. Yield: 17(&&%6 of theory)

LC/MS [Method 1]: R= 0.82 min; MS (ESIpos): m/z = 446 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.78 (s, 1H), 8.08-7.94 (m, 4H), 7.8767 (&, 3H),
7.78 (dd, 1H), 6.67 (d, 1H), 6.58 (d, 1H), 5.594H), 1.71 (d, 3H).

Example 2

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-12-yl]- N-{4-[3-(trifluoromethyl)-1H-1,2,4-

triazol-5-yl]phenyl}propanamide (racemate)

CH
N
Cl S o H
© Y
N 7/
™
AN
N F
F F

95 mg (purity 83%, 0.26 mmol) of 2-[4-(5-chloro-2anophenyl)-2-oxopyridin-1¢2)-
yl]propanoic acid (racemate) (Example 2.2B) anangh(0.31 mmol) of 4-[3-(trifluoromethyl)H-
1,2,4-triazol-5-yl]laniline (Example 1.1C) were rast according to General Method 1. Yield: 30
mg (purity 92%, 21% of theory)

LC/MS [Method 1]: R= 1.06 min; MS (ESIpos): m/z = 513 (M+H)
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'H-NMR (400 MHz, DMSO-g): § [ppm] = 15.17 (s, 1H), 10.75 (s, 1H), 8.04 (d, 18{p0 (d, 2H),
7.96 (d, 1H), 7.81 (m, 3H), 7.77 (dd, 1H), 6.671H), 6.57 (dd, 1h), 5.59 (g, 1H), 1.71 (d, 3H).

Example 3

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-12-yl]- N-{4-[3-(methoxymethyl)-H-1,2,4-

triazol-5-yl]phenyl}propanamide (racemate)

CH
N
Cl N ©) H
@] | \N
N/
\\N
0
\
CH

90 mg (purity 93%, 0.28 mmol) of 2-[4-(5-chloro-gamophenyl)-2-oxopyridin-1E2)-
yllpropanoic acid (racemate) (Example 2.2B) andn&) (0.33 mmol) of 4-[3-(methoxymethyl)-

1H-1,2,4-triazol-5-yl]aniline monohydrochloride wereacted according to General Method 1.

Yield: 45 mg (33% of theory)
LC/MS [Method 1]: R= 0.87 min; MS (ESIpos): m/z = 489 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.62 (br. s, 1H), 8.04 (d, 1H), 7.99-7(@2 3H), 7.82
(d, 1H), 7.77 (dd, 1H), 7.73 (m, 2H), 6.67 (d, 1B)B6 (dd, 1H), 5.60 (g, 1H), 1.70 (d, 3H).

Example 4

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(1H-imidazol-2-

yhphenyl]propanamide (racemate)

Cl NN @)

71 mg (0.23 mmol) of 2-[4-(5-chloro-2-cyanopherngdpxopyridin-1(2H)-yl]propanoic acid
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(racemate) (Example 2.2B) and 40 mg (0.25 mmod)-(ifH-imidazol-2-yl)aniline (Example 1.2A)
were reacted according to General Method 1. Yiglag (4% of theory)

LC/MS [Method 1]: R= 0.66 min; MS (ESIpos): m/z = 444 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.39 (br. s, 1H), 10.56 (br. s, 1H), 8(d51H), 7.96
(d, 1H), 7.88 (d, 2H), 7.82 (d, 1H), 7.77 (dd, 1R)%7 (d, 2H), 7.21 (br. s, 1H), 6.99 (br. s, 1H),
6.67 (d, 1H), 6.56 (dd, 1H), 5.60 (g, 1H), 1.703H).

Example 5

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(1H-imidazol-4-

yhphenyl]propanamide (racemate)

CH, H
N
Cl \ o) N
(@) | \>
N
\\N H

78 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanopherngdpxopyridin-1(H)-yl]propanoic acid
(racemate) (Example 2.2B) and 44 mg (0.28 mmol}-¢fH-imidazol-4-yl)aniline were reacted
according to General Method 1. Yield: 40 mg (36%hefory)

LC/MS [Method 1]: R= 0.74 min; MS (ESIpos): m/z = 444 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.13 (br. s, 1H), 10.45 (s, 1H), 8.05 1#), 7.96 (d,
1H), 7.83 (d, 1H), 7.77 (dd, 1H), 7.74-7.66 (m, 3RAp1 (d, 2H), 7.52 (br. s, 1H), 6.67 (d, 1H),
6.56 (dd, 1H), 5.61 (g, 1H), 1.69 (d, 3H).
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Example 6

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-{4-[2-(trifluoromethyl)-1H-imidazol-5-

yl]phenyl}propanamide (racemate)

CH, H
ZZN
) s
N F
\\N H

67 mg (0.22 mmol) of 2-[4-(5-chloro-2-cyanopherngdpxopyridin-1(2H)-yl]propanoic acid
(racemate) (Example 2.2B) and 49 mg (0.22 mmol)4¢2-(trifluoromethyl)-H-imidazol-5-
yllaniline (Example 1.3B) were reacted according@eneral Method 1. Yield: 26 mg (22% of
theory)

LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 512 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.66 (br. s, 1H), 10.51 (s, 1H), 8.05 1#1), 7.96 (d,
1H), 7.89 (s, 1H), 7.83 (d, 1H), 7.81-7.74 (m, 3AB5 (d, 2H), 6.67 (d, 1H), 6.56 (dd, 1H), 5.61
(a, 1H), 1.70 (d, 3H).

Example 7

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(5-0x0-2,5-dihydro-H-pyrazol-3-

yl)phenyl]propanamide (racemate)

CH
N
Cl N 0 H
0 \
NH
N
AN Y

110 mg (0.20 mmol) oftert-butyl 5-[4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-
yllpropanoyl}amino)phenyl]-3-oxo-2,3-dihydroHEpyrazole-1-carboxylate (racemate) (Example
2.3A) were hydrolysed with TFA according to Gendvigthod 2. Yield: 24 mg (27% of theory)

LC/MS [Method 1]: R= 0.87 min; MS (ESIpos): m/z = 460 (M+H)
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'H-NMR (400 MHz, DMSO-g): & [ppm] = 11.79 (br. s, 1H), 10.55 (s, 1H), 9.57. @r1H), 8.04
(d, 1H), 7.96 (d, 1H), 7.83 (d, 1H), 7.77 (dd, 1R)%8-7.59 (m, 4H), 6.67 (d, 1H), 6.56 (dd, 1H),
5.84 (br. s, 1H), 5.60 (q, 1H), 1.70 (d, 3H).

Example 8

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-1H2-yl]- N-[4-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-

3-yl)phenyl]propanamide (racemate)

Cl N o

H

O N
| \Fo

N~g

120 mg (purity 93%, 0.37 mmol) of 2-[4-(5-chloroeganophenyl)-2-oxopyridin-1§2)-
yllpropanoic acid (racemate) (Example 2.2B) and dq2 of 3-(4-aminophenyl)-1,2,4-oxadiazol-
5(4H)-one (Example 1.5A) were reacted according to @Gdridethod 1. Yield: 23 mg (13% of
theory)

LC/MS [Method 1]: R=0.91 min; MS (ESIpos): m/z = 462 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.88 (br. s, 1H), 10.81 (s, 1H), 8.05 1#), 7.96 (d,
1H), 7.82 (d, 1H), 7.81-7.78 (m, 4H), 7.77 (dd, 1667 (s, 1H), 6.57 (d, 1H), 5.57 (g, 1H), 1.71
(d, 3H).

Example 9
4-({2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-1{B-yl]propanoyl}amino)benzoic acid
(racemate)
CH
N
Cl N O @)
O
o OH
NN

43 mg (0.09 mmol) of tert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopyiid1(2H)-
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yl]propanoyl}amino)benzoate (racemate) (ExampleC2 @ere hydrolysed with TFA according to
General Method 2. Yield: 20 mg (purity 89%, 48%lafory)

LC/MS [Method 1]: R= 0.88 min; MS (ESIpos): m/z = 422 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.73 (br. s, 1H), 10.74 (s, 1H), 8.04 1#), 7.95 (d,
1H), 7.91 (d, 2H), 7.82 (d, 1H), 7.76 (dd, 1H),Z (@, 2H), 6.66 (d, 1H), 6.56 (dd, 1H), 5.58 (q,
1H), 1.70 (s, 3H).

Example 10
4-({2-[4-(5-Chloro-2-ethynylphenyl)-2-oxopyridin-2()-yl]propanoyl}amino)benzoic acid
(racemate)
CH
~ N
Cl NN O OH
O
~ @)
NcH

15 mg (0.03 mmol) of methyl 4-({2-[4-(5-chloro-2hghylphenyl)-2-oxopyridin-1(&)-
yl]propanoyl}amino)benzoate (racemate) (Exampld=28ere hydrolysed with lithium hydroxide
according to General Method 3. Yield: 4 mg (pu@o, 28% of theory)

LC/MS [Method 1]: R= 0.98 min; MS (ESIpos): m/z = 421 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.72 (br. s, 1H), 10.75 (s, 1H), 7.91Z#), 7.86 (d,
1H), 7.73 (d, 2H), 7.65 (d, 1H), 7.58 (d, 1H), 76, 1H), 6.60 (d, 1H), 6.53 (dd, 1H), 5.57 (q,
1H), 3.57 (s, 1H), 1.68 (d, 3H).

Example 11

4-({2-[4-(2,5-Dichlorophenyl)-2-oxopyridin-12)-yl]propanoyl}amino)benzoic acid (racemate)

CH
ZZN
Cl A o] o}
O
OH
Cl
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83 mg (0.17 mmol) of tert-butyl 4-({2-[4-(2,5-dichlorophenyl)-2-oxopyridin{2H)-
yl]propanoyl}amino)benzoate (racemate) (ExampleC2 @ere hydrolysed with TFA according to
General Method 2. Yield: 21 mg (purity 88%, 23%lafory)

LC/MS [Method 1]: R=0.99 min; MS (ESIpos): m/z = 431 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.70 (s, 1H), 7.92-7.84 (m, 3H), 7.682#), 7.63 (d,
1H), 7.59-7.52 (m, 2H), 6.48 (d, 1H), 6.42 (dd, 15158 (q, 1H), 1.68 (d, 3H).

Example 12
4-({2-[4-(2-Bromo-5-chlorophenyl)-2-oxopyridin-1kB-yl]propanoyl}amino)benzoic acid
(racemate)
CH
ZBN
Cl N @) O
O
OH
Br

96 mg (0.18 mmol) of tert-butyl 4-({2-[4-(2-bromo-5-chlorophenyl)-2-oxopyiit1(2H)-
yl]propanoyl}amino)benzoate (racemate) (ExampledZjlwere hydrolysed with TFA according
to General Method 2. Yield: 69 mg (82% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 475 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.77 (br. s, 1H), 10.76 (s, 1H), 7.912#), 7.87 (d,
1H), 7.79 (d, 1H), 7.73 (d, 2H), 7.53 (d, 1H), 7@8l, 1H), 6.43 (s, 1H), 6.38 (dd, 1H), 5.57 (g,
1H), 1.68 (d, 3H).

Example 13

4-{[2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxpyridin-1(2H)-yl}propanoyllamino}benzoic

acid (racemate)
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CH
=~ N
Cl N\ (@) (@)
(@)
F OH

104 mg (0.20 mmol) oftert-butyl 4-[(2-{4-[5-chloro-2-(trifluoromethyl)phenyd2-oxopyridin-
1(2H)-yl}propanoyl)aminolbenzoate (racemate) (Exampldl1Z) were hydrolysed with TFA
according to General Method 2. Yield: 67 mg (73%hefory)

LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 465 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.76 (br. s, 1H), 10.74 (s, 1H), 7.9347(@n, 4H),
7.78-7.70 (m, 3H), 7.60 (d, 1H), 6.38 (d, 1H), 6(88, 1H), 5.57 (q, 1H), 1.68 (d, 3H).

Example 14

4-({2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-1R-yl]propanoyl}amino)-2-fluorobenzoic

acid (racemate)

CH
~ N
Cl A (@) OH
(@)

82 mg (0.17 mmol) of methyl 4-({2-[4-(5-chloro-2-ayophenyl)-2-oxopyridin-1¢2)-
yl]propanoyllamino)-2-fluorobenzoate (racemate) &ple 2.4A) were hydrolysed with lithium
hydroxide according to General Method 3. Yield: @ fpurity 93%, 10% of theory)

LC/MS [Method 1]: R=0.92 min; MS (ESIpos): m/z = 440 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.05 (br. s, 1H), 10.93 (s, 1H), 8.05 1#), 7.95 (d,
1H), 7.86 (t, 1H), 7.83 (d, 1H), 7.77 (dd, 1H), & @, 1H), 7.40 (d, 1H), 6.66 (d, 1H), 6.56 (dd,
1H), 5.53 (g, 1H), 1.70 (d, 3H).
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Example 15

2-Chloro-4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]propanoyl}amino)benzoic

acid (racemate)

CHy
~ N N
cl \ o) OH
O
Cl O
NN

100 mg (purity 94%, 0.20 mmol) of methyl 2-chlorg{2-[4-(5-chloro-2-cyanophenyl)-2-
oxopyridin-1(2H)-yl]propanoyllamino)benzoate (racemate) (Examp@A} were hydrolysed with
lithium hydroxide according to General Method 3eMi 8 mg (purity 93%, 10% of theory)

LC/MS [Method 1]: R= 0.93 min; MS (ESIpos): m/z = 456 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 13.14 (br. s, 1H), 10.83 (s, 1H), 8.04 1#), 7.94 (d,
1H), 7.90 (d, 1H), 7.86 (d, 1H), 7.81 (d, 1H), 7(@6, 1H), 7.57 (dd, 1H), 6.67 (d, 1H), 6.56 (dd,
1H), 5.52 (g, 1H), 1.70 (d, 3H).

Example 16

4-({2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-1{D-yl]propanoyl}amino)-2-methylbenzoic

CH
N
Cl - O OH
O
CH, O

\\N

acid (racemate)

120 mg (0.27 mmol) of methyl 4-({2-[4-(5-chloro-3anophenyl)-2-oxopyridin-1¢2)-
yl]propanoyllamino)-2-methylbenzoate (racemate)dfple 2.6A) were hydrolysed with lithium
hydroxide according to General Method 3. Yield:i3§ (purity 93%, 33% of theory)

LC/MS [Method 1]: R= 0.91 min; MS (ESIpos): m/z = 436 (M+H)
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'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.61 (br. s, 1H), 10.64 (s, 1H), 8.05 1#), 7.94 (d,
1H), 7.86-7.81 (m, 2H), 7.76 (dd, 1H), 7.56-7.49 RH), 6.66 (d, 1H), 6.56 (dd, 1H), 5.56 (g, 1H),
1.69 (d, 3H).

Example 17

5  2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-(2-methyl-3-0x0-2,3-dihydroH-

indazol-6-yl)propanamide (racemate)

~ N N
N—CH,
Cl NN O
O
O
\\N

75 mg (0.14 mmol) of tert-butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-2-oxopyiidl(2H)-
yl]propanoyl}amino)-2-methyl-3-oxo-2,3-dihydra-tindazole-1-carboxylate (racemate) (Example
10 2.7A) were hydrolysed with TFA according to Genévigthod 2. Yield: 37 mg (60% of theory)

LC/MS [Method 1]: R=0.79 min; MS (ESIpos): m/z = 448 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.65 (s, 1H), 10.20 (s, 1H), 8.05 (d, 1HP6 (d, 1H),
7.82 (d, 1H), 7.77 (dd, 1H), 7.74 (s, 1H), 7.56 {H), 7.13 (dd, 1H), 6.66 (d, 1H), 6.56 (dd,1H),
5.58 (g, 1H), 1.70 (d, 3H).

15 Example18

N-(1H-Benzimidazol-6-yl)-2-[4-(5-chloro-2-cyanophenyBeXopyridin-1(H)-yl]propanamide

(racemate)

CH,
H H
N N
-~ >N >
cl S 0 %
o) N

Xy

65 mg (purity 83%, 0.18 mmol) of 2-[4-(5-chloro-2anophenyl)-2-oxopyridin-1¢2)-
20 vyl]propanoic acid (racemate) (Example 2.2B) andn@$ (0.20 mmol) of H-benzimidazole-6-
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amine were reacted according to General MethodeldY11 mg (15% of theory)
LC/MS [Method 1]: R= 0.64 min; MS (ESIpos): m/z = 418 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.39 (s, 1H), 10.46 (s, 1H), 8.15 (s, 18p8-7.95
(m, 3H), 7.83 (d, 1H), 7.77 (dd, 1H), 7.61-7.21 @hi), 6.68 (d, 1H), 6.57 (dd, 1H), 5.63 (m, 1H),
1.69 (d, 3H).

Example 19

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(1H-tetrazol-5-yl)phenyl]butanamide

(racemate)
CH,
N
~ "N
cl ™ ol §
@] \
| N
N~/
¥

212 mg (purity 60%, 0.4 mmol) of 2-[4-(5-chloro-2amophenyl)-2-oxopyridin-1¢2)-yl]butanoic
acid (racemate) (Example 3.1C) and 31 mg (0.19 maofal-(1H-tetrazol-5-yl)aniline were reacted
according to General Method 1. Yield: 143 mg (7 ®iheory)

LC/MS [Method 1]: R= 0.88 min; MS (ESIpos): m/z = 460 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 16.77 (br. s, 1H), 10.87 (s, 1H), 8.051#), 8.01 (d,
2H), 7.98 (d, 1H), 7.87-7.82 (m, 3H), 7.77 (dd, 16169 (d, 1H), 6.57 (dd, 1H), 5.62 (q, 1H), 2.25-
2.15 (m, 1H), 2,15-2.04 (m, 1H), 0.92 (t, 3H).

Example 20

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(1H-tetrazol-5-yl)phenyl]butanamide

(enantiomer 1)
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CH,
N
N\
cl A 0 y

o) \
| N

N\N//

\\N

Enantiomer separation of 140 mg of the racematm fiExample 19 gave 51 mg of the title

compound Example 20 (enantiomer 1): Chiral HPLC: R.7 min; 99% ee.

Separation method: column: Daicel Chiralpak AZ-HuBn 250x20 mm; mobile phase A:
isohexane, mobile phase B: ethanol + 0.2% aceiit; gcadient: 0.0 min 70% A— 3 min 70% A
— 20 min 0% A— 30 min 0% A; oven: 45°C; flow rate: 15 ml/min; Weétection: 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250&4nm; mobile phase: 90% isohexane, 10%
ethanol; oven: 30°C; flow rate: 1 ml/min; UV defeat 220 nm.

Example 21

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(1H-tetrazol-5-yl)phenyl]butanamide

(enantiomer 2)

CH,
N
N\
cl A 0 N

o) \
| N

N\N//

\\N

Enantiomer separation of 140 mg of the racematm fiExample 19 gave 59 mg of the title

compound Example 21 (enantiomer 2): Chiral HPLC= R0.7 min; 99% ee.

Separation method: column: Daicel Chiralpak AZ-HuBn 250x20 mm; mobile phase A:
isohexane, mobile phase B: ethanol + 0.2% aceiit; gcadient: 0.0 min 70% A— 3 min 70% A
— 20 min 0% A— 30 min 0% A; oven: 45°C; flow rate: 15 ml/min; Udétection: 220 nm;

sample preparation: 140 mg of racemate dissolv@dbiml of triethanolamine/5.5 ml of ethanol.

Analysis: column: Daicel Chiralpak AZ-H 5 um 250&4nm; mobile phase: 90% isohexane, 10%
ethanol; oven: 30°C; flow rate: 1 ml/min; UV defeat 220 nm.
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Example 22

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-12-yl]-3-methyl-N-[4-(1H-tetrazol-5-

yh)phenyllbutanamide (racemate)

H,C._ _CH,
H
-~ >N N
cl A 0 N
o) N
N\N//N
Ny

5 79 mg (purity 86%, 0.21 mmol) of 2-[4-(5-chloro-gamophenyl)-2-oxopyridin-1¢2)-yl]-3-
methylbutanoic acid (racemate) (Example 4.1C) a@dndg (0.25 mmol) of 4-H-tetrazol-5-

yhaniline were reacted according to General Methodield: 45 mg (46% of theory)
LC/MS [Method 1]: R=1.01 min; MS (ESIpos): m/z = 474 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 11.03 (s, 1H), 8.10 (d, 1H), 8.04 (d, 3B)01 (d, 2H),
10  7.87 (d, 2H), 7.84 (d, 1H), 7.76 (dd, 1H), 6.70 1#), 6.57 (dd, 1H), 5.52 (d, 1H), 1.10 (d, 3H),
0.82 (d, 3H).

Example 23

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-H2-yl]- N-[4-(1H-tetrazol-5-yl)phenyl]hexanamide

(racemate)
CH,
N
ZN
Cl N O H
© | N
N~
X,

15

95 mg (purity 78%, 0.22 mmol) of 2-[4-(5-chloro-2anmophenyl)-2-oxopyridin-1¢2)-yllhexanoic
acid (racemate) (Example 5.1C) and 42 mg (0.26 mofal-(1H-tetrazol-5-yl)aniline were reacted
according to General Method 1. Yield: 32 mg (30%hafory)
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LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 488 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 16.77 (br. s, 1H), 10.88 (s, 1H), 8.051H), 8.03-7.97
(m, 2H), 7.87-7.82 (m, 3H), 7.77 (dd, 1H), 6.681H), 6.56 (dd, 1H), 5.71 (dd, 1H), 2.21-2.04 (m,
2H), 1.41-1.31 (m, 2H), 1.29-1.20 (m, 2H), 0.883(t).

Example 24

4-[(2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxoyridin-1(2H)-yl}-3-cyclopropylpropanoyl)

-amino]benzoic acid (racemate)

ZI

cl - o) OH

200 mg (purity 48%, 0.19 mmol) of methyl 4-[(2-{8-Ehloro-2-(trifluoromethyl)phenyl]-2-
oxopyridin-1(H)-yl}-3-cyclopropylpropanoyl)aminolbenzoate (racdeja(Example 6.1G) were
hydrolysed with lithium hydroxide according to GeasdeMethod 3. Yield: 46 mg (49% of theory)

LC/MS [Method 1]: R= 1.14 min; MS (ESIpos): m/z = 505 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.78 (br. s, 1H), 10.84 (s, 1H), 7.904¢t)), 7.78-7.71
(m, 3H), 7.64 (d, 1H), 6.39 (d, 1H), 6.33 (dd, 1B)88-5.77 (m, 1H), 5.74-5.67 (m, 1H), 5.05-4.96
(m, 2H), 2.27-2.15 (m, 2H), 2.11-1.93 (m, 2H).

Example 25

4-[(2-{4-[5-Chloro-2-(trifluoromethoxy)phenyl]-2-ampyridin-1(2H)-yl}-3-cyclopropylpropanoyl)

-amino]benzoic acid (racemate)
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ZT

cl - o) OH

77 mg (purity 92%, 0.12 mmol) dert-butyl 4-[(2-{4-[5-chloro-2-(trifluoromethoxy)phettly2-
oxopyridin-1(H)-yl}-3-cyclopropylpropanoyl)amino]benzoate (racdeja(Example 6.2C) were
hydrolysed with TFA according to General Method/'zld: 41 mg (64% of theory)

LC/MS [Method 3]: R= 2.60 min; MS (ESIpos): m/z = 521 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.78 (br. s, 1H), 10.84 (s, 1H), 7.948 (@, 3H),
7.76-7.71 (m, 3H), 7.67 (dd, 1H), 6.58 (dd, 1HE5B(d, 1H), 6.45 (dd, 1H), 5.87-5.76 (m, 1H),
5.72-5.65 (m, 1H), 5.03-4.95 (m, 2H), 2.27-2.17 ), 2.09-1.92 (m, 2H).

Example 26

2-[4-(5-Chloro-2-cyanophenyl)-2-oxopyridin-12-yl]-3-phenylN-[4-(1H-tetrazol-5-
yhphenyllpropanamide/diethylamine adduct (raceiate

|-|(:/\N/\CH3
3 H
N
~ N
Cl ™ o ©) H
\
| N
N\N/
\\N

77 mg (purity 85%, 0.17 mmol) of 2-[4-(5-chloro-2amophenyl)-2-oxopyridin-12)-yl]-3-
phenylpropanoic acid (racemate) (Example 7.1C) &hdng (0.19 mmol) of 4-@-tetrazol-5-
yhaniline were reacted according to General Methodield: 17 mg (purity 94%, 16% of theory)

LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 522 (M+H)
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'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.66 (s, 1H), 8.16 (d, 1H), 8.01 (d, 12 (d, 2H),
7.77 (d, 1H), 7.74 (dd, 1H), 7.65 (d, 2H), 7.3347(th, 4H), 7.21-7.16 (m, 1H), 6.56 (d, 1H), 6.50
(dd, 1H), 6.10 (dd, 1H), 2.93 (g, 4H), 1.15 (t, 6H)

Example 27

4-{[2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxpyridin-1(2H)-yl}-3-(pyridin-2-

yl)propanoyllamino}benzoic acid (racemate)

NI X
=
N
~ N
Cl \ o} o
o
F OH
F
F

163 mg (purity 93%, 0.25 mmol) aért-butyl 4-[(2-{4-[5-chloro-2-(trifluoromethoxy)pherly2-
oxopyridin-1(2H)-yl}-3-cyclopropylpropanoyl)aminolbenzoate (racdsja(Example 8.1E) were
hydrolysed with TFA according to General Method/'zld: 98 mg (71% of theory)

LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 542 (M+H)

'H-NMR (400 MHz, DMSO-g): 3 [ppm] = 12.77 (br. s, 1H), 10.92 (s, 1H), 8.481H), 7.95-7.89
(m, 3H), 7.86 (d, 1H), 7.78-7.69 (m, 4H), 7.54 {#H), 7.35 (d, 1H), 7.25 (dd, 1H), 6.28 (d, 1H),
6.23-6.16 (m, 2H), 3.71-3.56 (m, 2H).

Example 28

4-{[2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxpyridin-1(2H)-yl}-3-(pyridin-3-

yhpropanoyllamino}benzoic acid (racemate)
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cl X o) o)

F OH

33 mg (purity 94%, 0.05 mmol) diert-butyl 4-{[2-{4-[5-chloro-2-(trifluoromethyl)phenyi2-
oxopyridin-1(2H)-yl}-3-(pyridin-3-yl)propanoyllamino}benzoate (ramate) (Example 9.1C) were
hydrolysed with TFA according to General Method/'zld: 11 mg (40% of theory)

LC/MS [Method 1]: R= 0.91 min; MS (ESIpos): m/z = 542 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.79 (br. s, 1H), 10.87 (s, 1H), 8.481(s), 8.41 (d,
1H), 8.05 (d, 1H), 7.93 (d, 2H), 7.86 (d, 1H), 7781 (m, 3H), 7.61 (d, 1H), 7.54 (s, 1H), 7.28
(dd, 1H), 6.30.6.26 (m, 2H), 6.05 (dd, 1H), 3.5833(m, 2H).

Example 29

4-({2-[4-(2-Bromo-5-chlorophenyl)-2-oxopyridin-1D-yl]-3-(pyridin-3-

yl)propanoyl}amino)benzoic acid (racemate)

cl X o) o)

OH
Br

65 mg (purity 85%, 0.10 mmol) of methyl 4-({2-[4-zomo-5-chlorophenyl)-2-oxopyridin-1KB-
yl]-3-(pyridin-3-yl)propanoyl}amino)benzoate (racate) (Example 9.2E) were hydrolysed with
lithium hydroxide according to General Method 3eMi 14 mg (26% of theory)

LC/MS [Method 1]: R=0.90 min; MS (ESIpos): m/z = 552 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.79 (br. s, 1H), 10.86 (s, 1H), 8.481(sl), 8.40 (d,
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1H), 8.06 (d, 1H), 7.93 (d, 2H), 7.78-7.70 (m, 3RB5 (dd, 1H), 7.45 (d, 1H), 7.44 (dd, 1H), 7.31
(dd, 1H), 6.35-6.31 (m, 2H), 6.05 (dd, 1H), 3.58B(m, 2H).

Example 30

4-{[2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxpyridin-1(2H)-yl}-3-(pyridin-4-

yl)propanoyllamino}benzoic acid (racemate)

B
=
H
N
Cl \ o) 0
O
F OH
F
F

383 mg (0.62 mmol) otert-butyl 4-{[2-{4-[5-chloro-2-(trifluoromethyl)phenyt2-oxopyridin-
1(2H)-yl}-3-(pyridin-4-yl)propanoyllamino}benzoate  (ramate) (Example 10.1C) were
hydrolysed with TFA according to General Method/'zld: 180 mg (53% of theory)

LC/MS [Method 1]: R= 0.86 min; MS (ESIpos): m/z = 542 (M+H)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 12.85 (br. s, 1H), 10.88 (s, 1H), 8.642H), 8.01 (d,
1H), 7.94 (d, 2H), 7.87 (d, 1H), 7.77-7.70 (m, 3”B8-7.52 (m, 3H), 6.31-6.26 (m, 2H), 6.13 (dd,
1H), 3.72-3.59 (m, 2H).

Example 31

4-{[2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxpyridin-1(2H)-yl}-3-(pyridin-4-

yhpropanoylJamino}benzoic acid (enantiomer 1)
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NN
Z
N
~ N
cl \ 0 o
o
F OH
F
F

Enantiomer separation of 155 mg of the racemata fEzample 30 gave 56 mg (purity 89%) of the
titte compound Example 31 (enantiomer 1): ChiraLBPR; = 6.8 min; 100% ee.

Separation method: column: Daicel Chiralpak AZ-HuBh 250x20 mm; mobile phase: 50%
isohexane, 46% ethanol, 4% 2% strength trifluorbe@eid in ethanol; oven: 25°C; flow rate: 20

ml/min; UV detection: 230 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250&4nm; mobile phase: 50% isohexane, 50%
ethanol + 0.2% TFA in 1% water; oven: 30°C; flowetal ml/min; UV detection: 220 nm.

Example 32

4-{[2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-2-oxpyridin-1(2H)-yl}-3-(pyridin-4-

yl)propanoyllamino}benzoic acid (enantiomer 2)

B
=
H
N
Cl \ o) 0
O
F OH
F
F

Enantiomer separation of 155 mg of the racematm fiExample 30 gave 21 mg of the title
compound Example 32 (enantiomer 2): Chiral HPLC= R0O.6 min; 95% ee.

Separation method: column: Daicel Chiralpak AZ-Hubh 250x20 mm; mobile phase: 50%

isohexane, 46% ethanol, 4% 2% strength trifluorbe@eid in ethanol; oven: 25°C; flow rate: 20
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ml/min; UV detection: 230 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250&4nm; mobile phase: 50% isohexane, 50%
ethanol + 0.2% TFA in 1% water; oven: 30°C; flowetal ml/min; UV detection: 220 nm.

Example 33

4-({2-[4-(2-Bromo-5-chlorophenyl)-2-oxopyridin-1¥B-yl]-3-(pyridin-4-

yl)propanoyl}amino)benzoic acid (racemate)

B

Z

N
~ N

cl \ o} o
o
OH

Br

734 mg (purity 92%, 1.11 mmol) d@ért-butyl 4-({2-[4-(2-bromo-5-chlorophenyl)-2-oxopyiit
1(2H)-yl]-3-(pyridin-4-yl)propanoyl}amino)benzoate  (ramate) (Example 10.2C) were
hydrolysed with TFA according to General Method'zld: 126 mg (21% of theory)

LC/MS [Method 1]: R= 0.83 min; MS (ESIpos): m/z = 552 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.85 (br. s, 1H), 10.88 (s, 1H), 8.48ZH1), 8.02 (d,
1H), 7.93 (d, 2H), 7.78-7.71 (m 3H), 7.48 (d, 1A}¥4 (dd, 1H), 7.31 (d, 1H), 6.34 (d, 1H), 6.31
(dd, 1H), 6.09 (dd, 1H), 3.57-3.49 (m, 2H).

Example 34

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-fluoro-2-oxopgim-1(2H)-yl|propanoyl}amino)benzoic acid

(racemate)

Cl N o OH
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53 mg (0.11 mmol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-fluoro-@xopyridin-1(H)-
yl]propanoyl}amino)benzoate (racemate) (ExamplelEE) were hydrolysed with TFA according to
General Method 2. Yield: 36 mg (77% of theory).

LC/MS [Method 1]: R=0.90 min; MS (ESIpos): m/z = 440 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.78 (br. s, 1H), 10.77 (s, 1H), 8.24 1#), 8.09 (d,
1H), 7.91 (d, 2H), 7.88 (d, 1H), 7.82 (dd, 1H),Z (@, 2H), 6.67 (d, 1H), 5.55 (g, 1H), 1.72 (d,
3H).

Example 35

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxojgin-1(2H)-yl]propanoyllamino)benzoic

acid (racemate)

ZZN
Cl N @] (@)
(@)
OH
\\N

281 mg (purity 58%, 0.32 mmol) dert-butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyl}-2
oxopyridin-1(H)-yl]propanoyl}amino)benzoate (racemate) (Exampl2.1E) were hydrolysed
with TFA according to General Method 2. Yield: 99 (67% of theory)

LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 456 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.78 (s, 1H), 10.77 (s, 1H), 8.19 (s, 181p8 (d, 1H),
7.92 (d, 2H), 7.80 (d, 2H), 7.73 (d, 2H), 6.681(d), 5.56 (g, 1H), 1.74 (d, 3H).

Example 36

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxojpgin-1(2H)-yl]propanoyllamino)benzoic

acid (enantiomer 1)
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CH,
cl N
~ N
Cl \ o} o}
0
OH
\\N

Enantiomer separation of 59 mg of the racemate fEbrample 35 gave 24 mg of the title

compound Example 36 (enantiomer 1): Chiral HPLC: B.6 min; 100% ee.

Separation method: column: Daicel Chiralpak AZ-HuBh 250x30 mm; mobile phase: 50%

isohexane, 50% ethanol; oven: 25°C; flow rate: 4onm; UV detection: 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 um 250&4nm; mobile phase: 50% isohexane, 50%
ethanol + 0.2% TFA in 1% water; oven: 30°C; floweral ml/min; UV detection: 220 nm.

Example 37

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxojgin-1(2H)-yl]propanoyllamino)benzoic

acid (enantiomer 2)

CH,
cl N
ZN
Cl \ o} o}
0
OH
\\N

Enantiomer separation of 59 mg of the racemate fEbrample 35 gave 15 mg of the title
compound Example 37 (enantiomer 2): Chiral HPLC= BR5.5 min; 100% ee.

Separation method: column: Daicel Chiralpak AZ-HuBh 250x30 mm; mobile phase: 50%

isohexane, 50% ethanol; oven: 25°C; flow rate: 4onm; UV detection: 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 um 250&4nm; mobile phase: 50% isohexane, 50%
ethanol + 0.2% TFA in 1% water; oven: 30°C; floweral ml/min; UV detection: 220 nm.

Example 38

4-[(2-{5-Chloro-4-[5-chloro-2-(difluoromethyl)phefjy2-oxopyridin-1(2H)-
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yl}propanoyl)amino]benzoic acid (racemate)

CH
~ N
Cl N O OH
O
F O

79 mg (0.15 mmol) oftert-butyl 4-[(2-{5-chloro-4-[5-chloro-2-(difluorometiyphenyl]-2-
oxopyridin-1(H)-yl}propanoyl)amino]benzoate (racemate) (Examplk.1lE) were hydrolysed
with TFA according to General Method 2. Yield: 54 (76% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 481 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.79 (br. s, 1H), 10.75/10.72 (2s, 1H),488.12 (2s,
1H), 7.92 (d, 2H), 7.80-7.70 (m, 4H), 7.54 (br.14{), 7.02-6.75 (br. t, 1H), 6.50/6.49 (2s, 1H),
5.57 (q, 1H), 1.73/1.71 (2d, 3H).

Example 39

4-[(2-{5-Chloro-4-[5-chloro-2-(trifluoromethyl) phext]-2-oxopyridin-1(2H)-

yl}propanoyl)amino]benzoic acid (racemate)

CH,
cl N
Z N
Cl X o} OH
0
0
F
F

75 mg (0.14 mmol) oftert-butyl 4-[(2-{5-chloro-4-[5-chloro-2-(trifluoromei)phenyl]-2-
oxopyridin-1(H)-yl}propanoyl)amino]benzoate (racemate) (Example.1lE) were hydrolysed
with TFA according to General Method 2. Yield: 5§ (83% of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 499 (M+H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.79 (s, 1H), 10.78/10.75 (2s, 1H), 88121 (2s, 1H),
7.95-7.89 (m, 3H), 7.80 (s, 1H), 7.72 (d, 2H), 7(BR t, 1H), 6.52/6.50 (2s, 1H), 5.57 (q, 1H),
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1.73/1.71 (2d, 3H).
Example 40

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]propanoyl}amino)-2-

fluorobenzoic acid (racemate)

CH,
cl N
Z\
Cl \ 0 o
0
F OH
\\N

Under argon and at RT, 37 mg (0.30 mmol, 1.0 efg,N-diisopropylcarbodiimide were added to
a solution of 100 mg (0.30 mmol) of 2-[5-chloro&kghloro-2-cyanophenyl)-2-oxopyridin-13-
yl]propanoic acid (racemate) (Example 12.1D) in Rofdichloroethane, the mixture was stirred
for 10 min, 46 mg (0.30 mmol) of 4-amino-2-fluoroizeic acid were added and the mixture was
stirred under reflux overnight. Subsequently, taction mixture was concentrated under reduced
pressure and the crude product was purified bygpegpe HPLC (Reprosil C18, water/methanol
gradient). Yield: 41 mg (29% of theory)

LC/MS [Method 1]: R=0.98 min; MS (ESIpos): m/z = 474 (M+H)

'H-NMR (400 MHz, DMSO-g¢): & [ppm] = 13.04 (br. s, 1H), 10.93 (s, 1H), 8.191(sl), 8.07 (d,
1H), 7.87 (t, 1H), 7.83-7.76 (m, 1H), 7.80 (dd, 1RA)B5 (dd, 1H), 7.41 (dd, 1H), 6.69 (s, 1H), 5.52
(q, 1H), 1.75 (d, 3H).

Example 41

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyridl2H)-yl]- N-{4-[3-(trifluoromethyl)-1H-

1,2,4-triazol-5-yl]phenyl}propanamide (racemate)

CH,
cl N
ZZN
cl x 0o §
© Y
N
\\N
F
F F
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126 mg (purity 66%, 0.25 mmol) of 2-[5-chloro-4-¢hloro-2-cyanophenyl)-2-oxopyridin-1KD-
yl]propanoic acid (racemate) (Example 12.1D) andv@y (0.27 mmol) of 4-[3-(trifluoromethyl)-
1H-1,2,4-triazol-5-yl]aniline (Example 1.1C) were céad according to General Method 1. Yield:
76 mg (57% of theory)

LC/MS [Method 1]: R= 1.10 min; MS (ESIpos): m/z = 547 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 15.20 (s, 1H), 10.77 (s, 1H), 8.20 (s, 181p8 (d, 1H),
8.01 (d, 2H), 7.84-7.77 (m, 4H), 6.69 (s, 1H), 5(&81H), 1.76 (d, 3H).

Example 42

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyridli2H)-yl]- N-[4-(5-0x0-2,5-dihydro-H-

pyrazol-3-yl)phenyllpropanamide (racemate)

-~ >N
cl \ ol §
O \
NH
N
AN
N o)

17.8 mg (purity 78%, 0.02 mmol) eért-butyl 5-[4-({2-[5-chloro-4-(5-chloro-2-cyanopheny2-
oxopyridin-1(2H)-yl]propanoyllamino)phenyl]-3-oxo-2,3-dihydroHtpyrazole-1-carboxylate
(racemate) (Example 12.2A) were reacted with TFéoading to General Method 2. Yield: 6 mg
(55% of theory)

LC/MS [Method 1]: R= 0.92 min; MS (ESIpos): m/z = 494 (M+H)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 11.96 (br. s, 1H), 10.54 (s, 1H), 9.56. @r1H), 8.18
(s, 1H), 8.07 (d, 1H), 7.80 (m, 2H), 7.63 (m, 4B)67 (s, 1H), 5.85 (br. s, 1H), 5.59 (q, 1H), 1.73
(d, 3H).

Example 43

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyridl2H)-yl]- N-[4-(1H-imidazol-4-

yl)phenyl]propanamide (racemate)
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CH,
cl N
ZN
cl ™ ol §
o)

W

N

Xy

102 mg (purity 82%, 0.25 mmol) of 2-[5-chloro-4-€Bloro-2-cyanophenyl)-2-oxopyridin-1B-
yl]propanoic acid (racemate) (Example 12.1D) andm@ (0.27 mmol) of 4-#-imidazol-4-
yhaniline were reacted according to General Methodield: 5 mg (purity 94%, 4% of theory)

LC/MS [Method 1]: R= 0.75 min; MS (ESIpos): m/z = 478 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.22 (br. s, 1H), 10.46 (s, 1H), 8.201(l), 8.08 (d,
1H), 7.82 (m, 2H), 7.73 (m, 3H), 7.61 (d, 2H), 7(B8. s, 1H), 6.69 (s, 1H), 5.62 (q, 1H), 1.75 (d,
3H).

Example 44

2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopyridli2H)-yl]- N-[2-(trifluoromethyl)-1H-

benzimidazol-6-yl|propanamide (racemate)

CH,
cl N H
~ N \@:N F
s
Cl & o ) N .
\\N

68 mg (purity 94%, 0.20 mmol) of 2-[5-chloro-4-(Blaro-2-cyanophenyl)-2-oxopyridin-1kB-
yl]propanoic acid (racemate) (Example 12.1D) and(0.22 mmol) of 2-(trifluoromethyl)H-

benzimidazole-6-amine were reacted according tee@diMethod 1. Yield: 63 mg (60% of theory)
LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 520 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.85 (s, 1H), 10.64 (s, 1H), 8.22 (s, 18118 (s, 1H),
8.08 (d, 1H), 7.80 (m, 2H), 7.74 (br. s, 1H), 7(®L s, 1H), 6.69 (s, 1H), 1.06 (q, 1H), 1.76 (d,
3H).

Example 45
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4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-3-

cyclopropylpropanoyllamino)benzoic acid (racemate)

ZT

Cl

Cl N O OH

192 mg (0.34 mmol) aert-butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenylx&opyridin-1(2)-
yl]-3-cyclopropylpropanoyl}amino)benzoate (racemaExample 13.1D) were hydrolysed with
TFA according to General Method 2. Yield: 141 m3%8of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 496 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.80 (s, 1H), 10.83 (s, 1H), 8.25 (s, 181p7 (d, 1H),
7.92 (d, 2H), 7.84-7.78 (m, 2H), 7.73 (d, 2H), 6(891H), 5.76 (m, 1H), 2.25 (m, 1H), 1.91 (m,
1H), 0.70-0.60 (m, 1H), 0.48-0.32 (m, 2H), 0.2290)(, 2H).

Example 46

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-3-

cyclopropylpropanoyllamino)benzoic acid (enantiortgr

ZT

Cl

Cl N O OH

Enantiomer separation of 138 mg of the racemate fExample 45 gave 42 mg of the title

compound Example 46 (enantiomer 1): Chiral HPLC: B.7 min; 100% ee.

Separation method: column: Daicel Chiralpak AZ-HuBh 250x30 mm; mobile phase: 50%

isohexane, 50% 2-propanol; oven: 20°C; flow ra@end/min; UV detection: 270 nm.
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Analysis: column: Daicel Chiralpak AZ-H 5 pm 250&4nm; mobile phase: 50% isohexane, 50%
2-propanol + 0.2% TFA in 1% water; oven: 20°C; fleate: 1 ml/min; UV detection: 220 nm.

Example 47

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-3-

cyclopropylpropanoyllamino)benzoic acid (enantiorgr

ZT

Cl

Cl N o OH

Enantiomer separation of 138 mg of the racemate fExample 45 gave 41 mg of the title

compound Example 47 (enantiomer 2): Chiral HPLC: R1.9 min; 97% ee.

Separation method: column: Daicel Chiralpak AZ-HuB 250x30 mm; mobile phase: 50%

isohexane, 50% 2-propanol; oven: 20°C; flow ra@en®/min; UV detection: 270 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250&4nm; mobile phase: 50% isohexane, 50%
2-propanol + 0.2% TFA in 1% water; oven: 20°C; floate: 1 ml/min; UV detection: 220 nm.

Example 48

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-cyano-2-oxopdin-1(2H)-yl]propanoyl}amino)benzoic acid

(racemate)
N CH,
H
S N
=~ N
Cl NN O OH
@]
O
ASY

93 mg (0.19 mmol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-cyanoeXopyridin-1(H)-
yl]propanoyl}amino)benzoate (racemate) (ExamplelE§ were hydrolysed with TFA according to
General Method 2. Yield: 91 mg (quant.)
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LC/MS [Method 1]: R=0.90 min; MS (ESIpos): m/z = 447 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.80 (br. s, 1H), 10.83 (s, 1H), 8.874s), 8.13 (d,
1H), 7.95-7.89 (m, 3H), 7.86 (dd, 1H), 7.72 (d, 261¥8 (s, 1H), 5.57 (g, 1H), 1.78 (d, 3H).

Example 49

4-[(2-{4-[5-Chloro-2-(difluoromethyl)phenyl]-5-cyan2-oxopyridin-1(2)-

yl}propanoyl)amino]benzoic acid (racemate)

N CH3
N H
X N

N

Cl N O OH
O
F O
F

48 mg (0.09 mmol) oftert-butyl 4-[(2-{4-[5-chloro-2-(difluoromethyl)pheny$-cyano-2-
oxopyridin-1(2H)-yl}propanoyl)amino]benzoate (racemate) (Examplé.1D) were hydrolysed
with TFA according to General Method 2. Yield: 3@ (70% of theory)

LC/MS [Method 1]: R= 0.96 min; MS (ESIpos): m/z = 472 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.80 (s, 1H), 10.80 (s, 1H), 8.79 (s, 1H2 (d, 2H),
7.84-7.58 (m, 5H), 7.12-6.85 (br. t, 1H), 6.541(4), 5.58 (q, 1H), 1.75 (d, 3H).

Example 50

4-[(2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-5-cy@o-2-oxopyridin-1(#)-

yl}propanoyl)amino]benzoic acid (racemate)

N CH,

H
A N

ZZN
cl \ 0 OH
0
0
F
F

124 mg (0.22 mmol) oftert-butyl 4-[(2-{4-[5-chloro-2-(trifluoromethyl)phen{d5-cyano-2-
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oxopyridin-1(H)-yl}propanoyl)amino]benzoate (racemate) (Exampl@.lE) were hydrolysed
with TFA according to General Method 2. Yield: 8§ §79% of theory)

LC/MS [Method 1]: R=0.99 min; MS (ESIpos): m/z = 490 (M+H)

'H-NMR (400 MHz, DMSO-g): 8 [ppm] = 12.79 (s, 1H), 10.82 (d, 1H), 8.79 (s, 1AP6 (dd,
1H), 7.92 (d, 2H), 7.87-7.69 (m, 4H), 6.85 (s, 15{57 (q, 1H), 1.76 (d, 3H).

Example 51

4-[(2-{4-[5-Chloro-2-(trifluoromethoxy)phenyl]-5-@no-2-oxopyridin-1(B)-

yl}propanoyl)amino]benzoic acid (racemate)

. CH,
N H
A N
N
cl N o) OH
o)
o)
o)
F/}\F
F

107 mg (purity 94%, 0.18 mmol) aért-butyl 4-[(2-{4-[5-chloro-2-(trifluoromethoxy)pherly5-
cyano-2-oxopyridin-1(R)-yl}propanoyl)aminolbenzoate (racemate) (Example3.2B) were
hydrolysed with TFA according to General Method/'zld: 59 mg (65% of theory)

LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 506 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.79 (s, 1H), 10.80 (s, 1H), 8.79 (s, 12 (d, 2H),
7.78-7.61 (m, 5H), 6.65 (s, 1H), 5.55 (q, 1H), 1(@63H).

Example 52

4-({2-[4-(5-Chloro-2-cyclopropylphenyl)-5-cyano-2«opyridin-1(2H)-

yl]propanoyl}amino)benzoic acid (racemate)



10

15

Cl N o OH

66 mg (0.13 mmol) otert-butyl 4-({2-[4-(5-chloro-2-cyclopropylphenyl)-5-eyno-2-oxopyridin-
1(2H)-yllpropanoyl}amino)benzoic acid (racemate) (Exdnfh8.3A) were hydrolysed with TFA
according to General Method 2. Yield: 39 mg (68%hefory)

LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 462 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.79 (s, 1H), 10.79 (s, 1H), 8.76 (s, 12 (d, 2H),
7.71 (d, 2H), 7.45 (dd, 1H), 7.34 (s, 1H), 7.061H), 6.54 (s, 1H), 5.57 (q, 1H), 1.76 (d, 3H),0.7
(m, 1H), 0.93 (d, 2H), 0.74 (d, 2H).

Example 53

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-(difluoromethy2-oxopyridin-1(H)-

yl]propanoyl}amino)benzoic acid (racemate)

F CH,
N
F N
cl ™ O OH
0
0
¥

64 mg (0.12 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-(difluomethyl)-2-
oxopyridin-1(2H)-yl]propanoyllamino)benzoate (racemate) (Exam@elE) were hydrolysed with
TFA according to General Method 2. Yield: 46 mg¥86f theory)

LC/MS [Method 1]: R= 0.95 min; MS (ESIpos): m/z = 472 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.79 (s, 1H), 10.83 (s, 1H), 8.30 (s, 181p2 (d, 1H),
7.91 (d, 2H), 7.79-7.69 (m, 4H), 6.85 (br. t, 1657 (s, 1H), 5.58 (g, 1H), 1.74 (d, 3H).
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Example 54

4-({2-[4-(5-Chloro-2-cyanophenyl)-2-oxo-5-(trifluomethyl)pyridin-1(2)-

yl]propanoyl}amino)benzoic acid (racemate)

CH,
] N
F ZBN
cl N o) OH
0

5 251 mg (purity 79%, 0.36 mmol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-0x0-5-
(trifluoromethyl)pyridin-1(24)-yl]propanoyl}amino)benzoate (racemate) (Exampl@lE) were
hydrolysed with TFA according to General Method/'zld: 35 mg (20% of theory)

LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 490 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.80 (s, 1H), 10.80 (d, 1H), 8.33 (d, 1H)06 (dd,
10 1H), 7.92 (d, 2H), 7.85-7.68 (m, 4H), 6.68 (d, 1663 (q, 1H), 1.79 (t, 3H).

Example 55

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]propanoyl}amino)benzoic

acid (racemate)

CHy
ch/o = N)ﬁ( §
cl x o OH
o
o!
Ny

15 42 mg (0.08 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@drexopyridin-
1(2H)-yllpropanoyllamino)benzoate (racemate) (ExamplelE) were hydrolysed with TFA
according to General Method 2. Yield: 24 mg (64%hefory)

LC/MS [Method 1]: R=0.92 min; MS (ESIpos): m/z = 452 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.77 (s, 1H), 10.71 (s, 1H), 8.01 (d, 1AP1 (d, 2H),
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7.77-7.71 (m, 4H), 7.47 (s, 1H), 6.53 (s, 1H), 5&01H), 3.70 (s, 3H), 1.74 (d, 3H).
Example 56

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]propanoyl}amino)benzoic

acid (enantiomer 1)

CHy
H3C/O Z N N
cl NN, O OH
o)
Ny

Enantiomer separation of 430 mg of the racematm fiexample 55 gave 214 mg of the title

compound Example 56 (enantiomer 1): Chiral HPLC: R.3 min; 99% ee.

Separation method: column: Daicel Chiralpak OZ 5 RBOx20 mm; mobile phase: 50%

isohexane, 50% ethanol; oven: 40°C; flow rate: 1/5nm; UV detection: 220 nm.

Analysis: column: Daicel Chiralpak OZ 5 um 250x4né; mobile phase: 30% isohexane, 70%
ethanol + 0.2% TFA in 1% water; oven: 45°C; floweral ml/min; UV detection: 220 nm.

Example 57

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]propanoyl}amino)benzoic

acid (enantiomer 2)

CHy
H3C/O Z N N
cl NN, O OH
o)
Ny

Enantiomer separation of 430 mg of the racematm fiexample 55 gave 223 mg of the title

compound Example 57 (enantiomer 2): Chiral HPLC: B.9 min; 99% ee.

Separation method: column: Daicel Chiralpak OZ 5 RBOx20 mm; mobile phase: 50%

isohexane, 50% ethanol; oven: 40°C; flow rate: 1/5nm; UV detection: 220 nm.
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Analysis: column: Daicel Chiralpak OZ 5 pm 250x4n81; mobile phase: 30% isohexane, 70%
ethanol + 0.2% TFA in 1% water; oven: 45°C; flowetal ml/min; UV detection: 220 nm.

Example 58

4-({2-[4-(5-Chloro-2-nitrophenyl)-5-methoxy-2-oxopglin-1(2H)-yl]propanoyl}amino)benzoic

acid (racemate)

o OH

32 mg (0.06 mmol) ofert-butyl 4-({2-[4-(5-chloro-2-nitrophenyl)-5-methoxg-oxopyridin-1(H)-
yl]propanoyllamino)benzoate (racemate) (Example2R).were hydrolysed with TFA according
to General Method 2. Yield: 10 mg (36% of theory)

LC/MS [Method 1]: R=0.93 min; MS (ESIpos): m/z = 472 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.77 (br. s, 1H), 10.69 (s, 1H), 8.14 1#), 7.91 (d,
2H), 7.80 (dd, 1H), 7.77-7.70 (m, 3H), 7.34 (s, 16159 (s, 1H), 5.59 (g, 1H), 3.55 (s, 3H), 1.71
(d, 3H).

Example 59

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-

cyclopropylpropanoyllamino)benzoic acid (enantiortgr

\
©)
ZT

Cl N @) OH

161 mg (0.29 mmol) otert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@rexopyridin-
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1(2H)-yl]-3-cyclopropylpropanoyl}amino)benzoate (racemja(Example 22.1D) were hydrolysed
with TFA according to General Method 2.

Subsequent enantiomer separation of 88 mg of tbemrate gave 56 mg of the title compound
Example 59 (enantiomer 1): Chiral HPLG:=R4.1 min; 99% ee.

Separation method: column: Daicel Chiralpak IF 5 280x20 mm; mobile phase: 25% isohexane,
75% ethanol; oven: 45°C; flow rate: 15 ml/min; U¥téction: 220 nm.

Analysis: column: Daicel Chiralpak IF 5 pm 250x4rn; mobile phase: 25% isohexane, 75%
ethanol + 0.2% TFA in 1% water; oven: 30°C; flowetal ml/min; UV detection: 220 nm.

LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 492 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.77 (br. s, 1H), 10.79 (s, 1H), 8.00 1#), 7.91 (d,
2H), 7.78-7.71 (m, 4H), 7.54 (s, 1H), 6.53 (s, 1580 (dd, 1H), 3.70 (s, 3H), 2.28-2.18 (m, 1H),
1.96-1.87 (m, 1H), 0.71-0.61 (m, 1H), 0.47-0.33 @), 0.23-0.10 (m, 2H).

Example 60

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-

cyclopropylpropanoyllamino)benzoic acid (enantiorgr

\
©)
ZT

Cl N O OH

150 mg (0.27 mmol) otert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-cyclopropylpropanoyllamino)benzoate (Examp22.1D) were hydrolysed with TFA

according to General Method 2.

Subsequent enantiomer separation of 81 mg of tbenrate gave 52 mg of the title compound
Example 60 (enantiomer 2): Chiral HPLG:=R5.4 min; 98% ee.

Separation method: column: Daicel Chiralpak IF 5 280x20 mm; mobile phase: 25% isohexane,
75% ethanol; oven: 45°C; flow rate: 15 ml/min; U¥tection: 220 nm.
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Analysis: column: Daicel Chiralpak IF 5 pm 250x4r8n; mobile phase: 25% isohexane, 75%
ethanol + 0.2% TFA in 1% water; oven: 30°C; flowetal ml/min; UV detection: 220 nm.

LC/MS [Method 1]: R= 1.02 min; MS (ESIpos): m/z = 492 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.77 (br. s, 1H), 10.79 (s, 1H), 8.00 1#), 7.91 (d,
2H), 7.78-7.71 (m, 4H), 7.54 (s, 1H), 6.53 (s, 1580 (dd, 1H), 3.70 (s, 3H), 2.28-2.18 (m, 1H),
1.96-1.87 (m, 1H), 0.71-0.61 (m, 1H), 0.47-0.33 @), 0.23-0.10 (m, 2H).

Example 61

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]pent-4-

ynoyltamino)benzoic acid (racemate)

//CH
H
ch/o Z N N
cl X o) OH
o)
o)
Ny

91 mg (0.17 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yllpent-4-ynoyllamino)benzoate (racemate) (Exam@3.1C) were hydrolysed with TFA
according to General Method 2. Yield: 55 mg (67%hefory)

LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 476 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.78 (s, 1H), 10.78 (s, 1H), 8.01 (d, 1AHP2 (d, 2H),
7.78-7.71 (m, 4H), 7.60 (s, 1H), 6.55 (s, 1H), 58, 1H), 3.69 (s, 3H), 3.30-3.22 (m, 1H), 3.18-
3.10 (m, 1H), 3.01-2.97 (m, 1H).

Example 62

4-({2-[4-(5-Chloro-2-cyanophenyl)-2-oxo-5-(proparyxy)pyridin-1(2H)-

yl]propanoyl}amino)benzoic acid (racemate)
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3 3
Y T H
O Y N)\’(N
Cl N O OH
O
0]
N

31 mg (0.06 mmol) of tert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxo-5+gpan-2-
yloxy)pyridin-1(2H)-yl]propanoyl}amino)benzoate (racemate) (Examp#el® were hydrolysed
with TFA according to General Method 2. Yield: 5 (18% of theory)

LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 480 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.78 (s, 1H), 10.73 (s, 1H), 8.01 (d, 1HP2 (d, 2H),
7.77-7.70 (m, 4H), 7.55 (s, 1H), 6.53 (s, 1H), 5@51H), 4.10-4.02 (m, 1H), 1.71 (d, 3H), 1.07
(dd, 6H).

Example 63

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

methylpentanoyl}amino)benzoic acid (racemate)

CH,
CH,
0 N
HC™ Y N
Cl N o) OH
o)
- o)
SN

127 mg (0.23 mmol) otert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@rexopyridin-
1(2H)-yl]-4-methylpentanoyllamino)benzoate (racematéxgmple 25.1C) were hydrolysed with
TFA according to General Method 2. Yield: 79 mg¥%v &f theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 494 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.78 (s, 1H), 10.85 (s, 1H), 8.00 (d, 1HP2 (d, 2H),
7.79-7.71 (m, 4H), 7.50 (s, 1H), 6.54 (s, 1H), 5(86, 1H), 3.69 (s, 3H), 2.27-2.17 (br. m, 1H),
1.93-1.84 (br. m, 1H), 1.49-1.39 (br. m, 1H), O(9%H).
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Example 64

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-4-

methylpentanoyl}amino)benzoic acid (enantiomer 1)

CH,
CH,
0 N
HC™ Y N
cl X o) OH
o)
- o)
SN

5 Enantiomer separation of 73 mg of the racemate fErample 63 gave 37 mg of the title

compound Example 64 (enantiomer 1): Chiral HPLC: R.6 min; 99% ee.

Separation method: column: Daicel Chiralpak IF 5 280x20 mm; mobile phase: 50% isohexane,
50% ethanol; oven: 40°C; flow rate: 15 ml/min; U¥tection: 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250&4nm; mobile phase: 50% isohexane, 50%
10 ethanol + 0.2% TFA in 1% water; oven: 40°C; floweral ml/min; UV detection: 220 nm.

Example 65

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-4-

methylpentanoyl}amino)benzoic acid (enantiomer 2)

CH,
CH,
0 N
HC T Y N
cl X o) OH
o)
- o)
SN

15 Enantiomer separation of 73 mg of the racemate fEbrample 63 gave 33 mg of the title
compound Example 65 (enantiomer 2): Chiral HPLC: R.0 min; 99% ee.

Separation method: column: Daicel Chiralpak IF 5 2680x20 mm; mobile phase: 50% isohexane,



10

15

20

25

-352 -

50% ethanol; oven: 40°C; flow rate: 15 ml/min; U¥téction: 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250&4nm; mobile phase: 50% isohexane, 50%
ethanol + 0.2% TFA in 1% water; oven: 40°C; flowetal ml/min; UV detection: 220 nm.

Example 66

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]butanoyl}amino)benzoic

acid (racemate)

CH,
H
ch/o N :
cl N o) OH
o)
o)
N

68 mg (0.13 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yllbutanoyl}amino)benzoate (racemate) (Example.1B§ were hydrolysed with TFA
according to General Method 2. Yield: 51 mg (84%hafory)

LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 466 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.78 (s, 1H), 10.81 (s, 1H), 8.00 (d, 1HP2 (d, 2H),
7.79-7.71 (m, 4H), 7.50 (s, 1H), 6.54 (s, 1H), 564, 1H), 3.69 (s, 3H), 2.25-2.11 (m, 2H), 0.91
(t, 3H).

Alternative synthesis:

At RT, 0.2 ml of water and 97 mg (1.22 mmol, 3.0)asf sodium hydroxide were added to a
suspension of 200 mg (0.41 mmol) of ethyl 4-({2(f4ehloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yl]butanoyl}amino)benzoate (racemate) in 2.0 nil ethanol. The reaction
mixture was stirred at RT for 1 h and at an oihb@imperature of 60°C for 6 h, allowed to stand at
RT overnight and then added to aqueous hydrochiaeid (1N). After dilution with water a
precipitate was formed which was filtered off, wedhwice with water and dried under reduced
pressure. The precipitate was then purified byhflesromatography (25 g of silica gel, mobile
phase: dichloromethane dichloromethane/methanol 50:1). Yield: 144 mg (38ftheory based

on 0.82 mmol, since two crude product batchesetthted size were purified together)

LC/MS [Method 1]: R=0.92 min; MS (ESIneg): m/z = 464 (M-H)
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'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.74 (s, 1H), 10.80 (s, 1H), 8.00 (d, 1HP2 (d, 2H),
7.79-7.70 (m, 4H), 7.50 (s, 1H), 6.54 (s, 1H), 5(68, 1H), 3.69 (s, 3H), 2.26-2.11 (m, 2H), 0.91
(t, 3H).

Example 67

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]butanoyl}amino)benzoic

acid (enantiomer 1)

CH,
H
ch/o N "
cl N o) OH
o)
o)
S

Enantiomer separation of 433 mg of the racematm fiexample 66 gave 196 mg of the title

compound Example 67 (enantiomer 1): Chiral HPLC: B.22 min; 99% ee.

Separation method: column: Daicel Chiralpak IF 550 mm x 20 mm; mobile phase: 50%
isohexane, 50% ethanol + 0.2% acetic acid; temperat40°C; flow rate: 15 ml/min; UV

detection:; 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250 nxd.6 mm; mobile phase: 50% isohexane,
50% ethanol + 0.2% TFA + 1% water; temperatureC40fow rate: 1 ml/min; UV detection: 220

nm.

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.77 (s, 1H), 10.81 (s, 1H), 8.00 (d, 1HP1 (d, 2H),
7.79-7.71 (m, 4H), 7.50 (s, 1H), 6.54 (s, 1H), 5(6d, 1H), 3.69 (s, 3H), 2.26-2.11 (m, 2H), 0.91
(t, 3H).

Example 68

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]butanoyl}amino)benzoic

acid (enantiomer 2)
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CH,
H
ch/o Z N §
cl N o) OH
o)
o)
N

Enantiomer separation of 433 mg of the racematms fiixample 66 gave 201 mg of the title

compound Example 68 (enantiomer 2): Chiral HPLC: B.19 min; 99% ee.

Separation method: column: Daicel Chiralpak IF 5 A% mm x 20 mm; mobile phase: 50%
isohexane, 50% ethanol + 0.2% acetic acid; temperat40°C; flow rate: 15 ml/min; UV
detection: 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250 mxd.6 mm; mobile phase: 50% isohexane,
50% ethanol + 0.2% TFA + 1% water; temperatureC40fow rate: 1 ml/min; UV detection: 220

nm.

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.77 (s, 1H), 10.81 (s, 1H), 8.00 (d, 1Hp1 (d, 2H),
7.79-7.71 (m, 4H), 7.50 (s, 1H), 6.54 (s, 1H), 564, 1H), 3.69 (s, 3H), 2.26-2.11 (m, 2H), 0.91
(t, 3H).

Example 69

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]- N-[4-(5-0x0-2,5-dihydro-H-

pyrazol-3-yl)phenyllbutanamide (racemate)

CH,
0 N
HC” Y N
cl X o §
o) \
NH
N
AN \

17 mg (purity 70%, 0.02 mmol) d@ért-butyl 5-[4-({2-[4-(5-chloro-2-cyanophenyl)-5-methyp-2-
oxopyridin-1(2H)-yl]butanoyl}amino)phenyl]-3-oxo-2,3-dihydroH-pyrazole-1-carboxylate
(racemate) were hydrolysed with TFA according ton&al Method 2. Yield: 8 mg (78% of
theory)
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LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 504 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 11.96 (br. s, 1H), 10.57 (s, 1H), 9.54. ar1H), 8.00
(d, 1H), 7.74 (s, 1H), 7.73 (d, 1H), 7.66 (d, 2AB1 (d, 2H), 7.51 (s, 1H), 6.54 (s, 1H), 5.84 €or.
1H), 5.64 (dd, 1H), 3.69 (s, 3H), 2.24-2.10 (m, 26491 (t, 3H).

Example 70

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]- N-(2-methyl-3-o0x0-2,3-

dihydro-1H-indazol-6-yl)butanamide (racemate)

CH,
0 N

HC™ Y N N

N—CH,
cl X o)
o)
o)
AS¥

112 mg (0.19 mmol) otert-butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@rexopyridin-
1(2H)-yl]butanoyl}amino)-2-methyl-3-oxo0-2,3-dihydroHtindazole-1-carboxylate (racemate)
were hydrolysed with TFA according to General Mett2o Yield: 34 mg (35% of theory)

LC/MS [Method 1]: R= 0.85 min; MS (ESIpos): m/z = 492 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.73 (s, 1H), 10.21 (s, 1H), 8.00 (d, 1RAB1-7.71
(m, 3H), 7.57 (d, 1H), 7.51 (s, 1H), 7.16 (dd, 1BlB5 (s, 1H), 5.65 (dd, 1H), 3.69 (s, 3H), 2.27-
2.10 (m, 2H), 0.91 (t, 3H).

Example 71

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]- N-(2-ox0-2,3-dihydro-H-

benzimidazol-5-yl)butanamide (racemate)

CH,
H H
o) N
AL
Cl ™ o)
0 k

\\N
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71 mg (0.20 mmol) of 2-[4-(5-chloro-2-cyanophenfjnethoxy-2-oxopyridin-1(#)-yl]butanoic
acid (racemate) and 33 mg (0.22 mmol, 1.1 eq.)-amio-1,3-dihydro-Bi-benzimidazol-2-one
were reacted according to General Method 1. Yigddmg (76% of theory)

LC/MS [Method 1]: R= 0.86 min; MS (ESIpos): m/z = 478 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 10.58 (s, 1H), 10.53 (s, 1H), 10.37 (s),18100 (d,
1H), 7.77-7.70 (m, 2H), 7.53 (s, 1H), 7.45 (d, 18 (dd, 1H), 6.85 (d, 1H), 6.53 (s, 1H), 5.63
(dd, 1H), 3.69 (s, 3H), 2.22-2.03 (m, 2H), 0.9CB{).

Example 72

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]- N-[4-(2-0x0-2,3-dihydro-1,3-

oxazol-5-yl)phenyllbutanamide (racemate)

CH,
H
ch/o Z N §
Cl NN © _
NH
< o~
X\ >

87 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanophenyljnethoxy-2-oxopyridin-1(&)-yl]butanoic
acid (racemate) and 60 mg (0.30 mmol, 1.2 eq.)@f-&minophenyl)-1,3-oxazol-2(§-one were
reacted according to General Method 1. Yield: 23(pugity 93%, 17% of theory)

LC/MS [Method 8]: R= 1.16 min; MS (ESIneg): m/z = 503 (M-H)

IH-NMR (400 MHz, DMSO-¢): 5 [ppm] = 10.77 (s, 1H), 10.60 (s, 1H), 8.00 (d, 1R)76-7.70
(m, 2H), 7.67 (d, 2H), 7.50 (s, 1H), 7.46 (d, 2RB9 (d, 1H), 6.53 (s, 1H), 5.63 (dd, 1H), 3.69 (s,
3H), 2.25-2.09 (m, 2H), 0.90 (t, 3H).

Example 73

6-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxaqin-1(2H)-yl]butanoyl}amino)-H-

benzimidazole-2-carboxylic acid (racemate)
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CH,
H H

@] N (@)
/

Cl XX © N OH

\\N

86 mg (0.16 mmol) of ethyl 6-({2-[4-(5-chloro-2-ayaphenyl)-5-methoxy-2-oxopyridin-1kB-
yl]butanoyl}amino)-H-benzimidazole-2-carboxylate (racemate) were hyded with lithium
hydroxide according to General Method 3. Yield:negd (82% of theory)

LC/MS [Method 1]: R=0.76 min; MS (ESIpos): m/z = 506 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.68 (s, 1H), 8.17 (s, 1H), 8.01 (d, 1”)8-7.71 (m,
2H), 7.64 (d, 1H), 7.54 (s, 1H), 7.46 (dd, 1H),5%(5, 1H), 5.66 (dd, 1H), 3.70 (s, 3H), 2.28-2.10
(m, 2H), 0.91 (t, 3H).

Example 74

6-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]butanoyl}amino)-H-

indole-2-carboxylic acid (racemate)

CH,
H H
O N (e)
oy I
Cl Q- o 0 ok

ASY

75 mg (0.14 mmol) of ethyl 6-({2-[4-(5-chloro-2-ayaphenyl)-5-methoxy-2-oxopyridin-1kB-
yl]butanoyl}amino)-H-indole-2-carboxylate (racemate) were hydrolysethithium hydroxide
according to General Method 3. Yield: 38 mg (48%hafory)

LC/MS [Method 1]: R= 1.18 min; MS (ESIneg): m/z = 503 (M-H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.84 (br. s, 1H), 11.70 (s, 1H), 10.55XH), 8.06-
7.98 (m, 2H), 7.79-7.70 (m, 2H), 7.57 (d, 1H), 7(541H), 7.19 (dd, 1H), 7.03 (s, 1H), 6.54 (s,
1H), 5.68 (dd, 1H), 3.70 (s, 3H), 2.27-2.08 (M, 26192 (t, 3H).
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Example 75

5-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]butanoyl}amino)-H-

indole-2-carboxylic acid (racemate)

CH3
o N
- O
LY A
Cl NS 0 O H OH

\\N

5 94 mg (0.18 mmol) of ethyl 5-({2-[4-(5-chloro-2-ayaphenyl)-5-methoxy-2-oxopyridin-1€D-
yllbutanoyl}amino)-H-indole-2-carboxylate (racemate) were hydrolysethWithium hydroxide
according to General Method 3. Yield: 39 mg (43%hefory)

LC/MS [Method 1]: R= 1.15 min; MS (ESIneg): m/z = 503 (M-H)

'H-NMR (400 MHz, DMSO-@): § [ppm] = 10.77 (s, 1H), 10.26 (s, 1H), 8.00 (d, 1HB2 (s, 1H),
10 7.75(s, 1H), 7.73 (dd, 1H), 7.56 (s, 1H), 7.221(d), 7.15 (d, 1H), 6.54 (s, 1H), 6.43 (s, 1H),%.6
(dd, 1H), 3.70 (s, 3H), 2.25-2.02 (m, 2H), 0.9CB).

Example 76

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

methoxybutanoyl}amino)benzoic acid (racemate)

O/CH3
H
Hsc/o Z N §
cl N, © OH
o)
N

15

1.80 g (3.40 mmol) of ethyl 4-({2-[4-(5-chloro-2-@yophenyl)-5-methoxy-2-oxopyridin-1K2-
yl]-4-methoxybutanoyl}amino)benzoate (racemateftml of methanol/water (4/1) were reacted

with 2.24 g (6.87 mmol) of caesium carbonate adogrdo General Method 4, giving the title
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compound. Yield: 1.66 g (88% of theory)
LC/MS [Method 1]: R= 0.89 min; MS (ESIneg): m/z = 494 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 8.00 (d, 11 (d, 2H),
7.77 (d, 2H), 7.75 (s, 1H), 7.74 (dd, 1H), 7.511¢d), 6.53 (s, 1H), 5.76 (t, 1H), 3.69 (s, 3H),B.4
3.25 (m, 2H), 3.20 (s, 3H), 2.44-2.39 (m, 2H).

Example 77

(+)-4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2Z«apyridin-1(2H)-yl]-4-

methoxybutanoyl}amino)benzoic acid (enantiomer 1)

O/CH3
H
Hsc/o Z N §
cl X © OH
o)
N

Enantiomer separation of 1.66 g of the racemate fExample 76 gave 707 mg of the title

compound Example 77 (enantiomer 1): Chiral HPLC: R.59 min; 99% ee.
Optical rotation: §]ss>* = + 95.82° (¢ 0.255 g/100 ml, methanol)

Separation method (SFC): column: AZ-H 5 um 250 mm0xmm; mobile phase: 70% carbon
dioxide, 30% ethanol; temperature: 40°C; flow r&@:ml/min; pressure: 100 bar; UV detection:
210 nm.

Analysis (SFC): column: AZ-H 5 pm 250 mm x 4.6 mmmbile phase: 70% carbon dioxide, 30%
ethanol; temperature: 40°C; flow rate: 3 ml/miregsure: 100 bar; UV detection: 210 nm.

Example 78

(-)-4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-Zpyridin-1(2H)-yl]-4-

methoxybutanoyl}amino)benzoic acid (enantiomer 2)
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H
ch/o Z N N
cl NN © OH
o)
N

Enantiomer separation of 1.66 g of the racematen fiExample 76 gave 631 mg of the title

compound Example 78 (enantiomer 2): Chiral HPLC= BR.11 min; 98% ee.
Optical rotation: §sgs~° = - 95.05° (¢ 0.33 g/100 ml, methanol)

Separation method (SFC): column: AZ-H 5 um 250x28; mobile phase: 70% carbon dioxide,
30% ethanol; temperature: 40°C; flow rate: 80 mi¥npressure: 100 bar; UV detection: 210 nm.

Analysis (SFC): column: AZ-H 5 um 250x4.6 mm; mebjphase: 70% carbon dioxide, 30%
ethanol; temperature: 40°C; flow rate: 3 ml/miregsure: 100 bar; UV detection: 210 nm.

Example 79

4-({(49-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxomiri-1(2H)-yl]-4-
methoxypentanoyl}amino)benzoic acid (mixture of mi@merically pure diastereomers 1 and 2)

CH,
.,,,,O/CH3
0 N
HC™ Y N
cl X o) OH
o)
o)

AV
387 mg (0.66 mmol) of tert-butyl 4-({(49-2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(H)-yl]-4-methoxypentanoyl}amino)benzoate (mixture @nantiomerically pure
diastereomers 1 and 2) were hydrolysed with TFAmbog to General Method 2. Yield: 245 mg
(70% of theory)

LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 510 (M+H)
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'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.77 (br. s, 1H), 10.80/10.75 (2x s, 180 (d, 1H),
7.94-7.87 (m, 2H), 7.81-7.71 (m, 4H), 7.57/7.51 @xLH), 6.53 (2x s, 1H), 5.89-5.80 (m, 1H),
3.69 (s, 3H), 3.25-3.19/3.17-3.09 (2x m, 1H), 3182 (2x s, 3H), 2.43-2.28 (m, 1H), 2.28-2.17
(m, 1H), 1.16/1.14 (2x d, 3H).

Example 80

4-({(49-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxomin-1(2H)-yl]-4-

methoxypentanoyl}amino)benzoic acid (enantiomelycalire diastereomer 1)

CH,
.,,,,O/CHs
0 N
HC O Y N
cl N o) OH
o)
- o)
SN

Diastereomer separation of 240 mg of the mixtummfrExample 79 gave 57 mg of the title
compound Example 80 (enantiomerically pure diastesr 1): Chiral HPLC: R= 8.1 min;

diastereomeric purity: >99%.

Separation method: column: Daicel Chiralpak IF 5 A% mm x 20 mm; mobile phase: 50%
isohexane, 50% ethanol + 0.2% TFA + 1% water; teatpee: 23°C; flow rate: 20 ml/min; UV

detection; 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250 mxd.6 mm; mobile phase: 50% isohexane,
50% ethanol + 0.2% TFA + 1% water; temperatureC40w rate: 1 ml/min; UV detection: 220

nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (br. s, 1H), 10.75 (s, 1H), 8.00 {#), 7.90 (d,
2H), 7.81-7.70 (m, 4H), 7.51 (s, 1H), 6.53 (s, 16184 (dd, 1H), 3.69 (s, 3H), 3.17-3.08 (m, 1H),
3.12 (s, 3H), 2.44-2.34 (m, 1H), 2.29-2.18 (m, 1H}4 (d, 3H).

Example 81

4-({(49-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxomiri-1(2H)-yl]-4-

methoxypentanoyl}amino)benzoic acid (enantiomelycalire diastereomer 2)



10

15

CH,
.,,,,O/CHs
0 N
HC T Y N
cl N o) OH
o)
- o)
SN

Diastereomer separation of 240 mg of the mixtumnfreExample 79 gave 10 mg of the title
compound Example 81 (enantiomerically pure diasteer 2): Chiral HPLC: R= 10.9 min;

diastereomeric purity: 98%.

Separation method: column: Daicel Chiralpak IF 550 mm x 20 mm; mobile phase: 50%
isohexane, 50% ethanol + 0.2% TFA + 1% water; teatpee: 23°C; flow rate: 20 ml/min; UV

detection:; 220 nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250 mxd.6 mm; mobile phase: 50% isohexane,
50% ethanol + 0.2% TFA + 1% water; temperatureC40w rate: 1 ml/min; UV detection: 220

nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.75 (br. s, 1H), 10.77 (s, 1H), 7.99 1#), 7.91 (d,
2H), 7.81-7.70 (m, 4H), 7.57 (s, 1H), 6.53 (s, 1585 (dd, 1H), 3.69 (s, 3H), 3.26-3.20 (m, 1H),
3.19 (s, 3H), 2.36-2.27 (m, 1H), 2.26-2.18 (m, 1H}6 (d, 3H).

Example 82

4-({(4R)-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopin-1(2H)-yl]-4-

methoxypentanoyl}amino)benzoic acid (mixture of mi@merically pure diastereomers 1 and 2)

CH,
O/CH3
0 N
HC T Y N
cl NN, O OH
o)
SV

51 mg (0.09 mmol) ofert-butyl 4-({(4R)-2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxopiri-
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1(2H)-yl]-4-methoxypentanoyllamino)benzoate (mixtureesfantiomerically pure diastereomers 1
and 2) were hydrolysed with TFA according to Gehkrethod 2. Yield: 27 mg (58% of theory)

LC/MS [Method 8]: R=1.20 min; MS (ESIneg): m/z = 508 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.76 (br. s, 1H), 10.80/10.74 (2x s, 180 (d, 1H),
7.94-7.86 (m, 2H), 7.81-7.70 (m, 4H), 7.57/7.51 @xLH), 6.53 (2x s, 1H), 5.89-5.79 (m, 1H),
3.69 (s, 3H), 3.25-3.19/3.17-3.09 (2x m, 1H), 3B1B2 (2x s, 3H), 2.43-2.28 (m, 1H), 2.28-2.17
(m, 1H), 1.16/1.14 (2x d, 3H).

Example 83

4-({(4R)-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopdiri-1(2H)-yl]-4-

methoxypentanoyl}amino)benzoic acid (enantiomelycalire diastereomer 1)

CH,
O/CH3
0 N
HC O Y N
cl NN, O OH
o)
SV

26 mg (0.05 mmol) ofert-butyl 4-({(4R)-2-[4-(5-chloro-2-cyanophenyl)-5-methoxy-2-oxopiri-
1(2H)-yl]-4-methoxypentanoyl}amino)benzoate (enantiolwedly pure diastereomer 1) were
hydrolysed with TFA according to General Method/'zld: 11 mg (45% of theory)

LC/MS [Method 8]: R=1.20 min; MS (ESIneg): m/z = 508 (M-H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.76 (br. s, 1H), 10.74 (s, 1H), 8.001H), 7.94-7.86
(m, 2H), 7.81-7.70 (m, 4H), 7.51 (s, 1H), 6.53Xl), 5.84 (dd, 1H), 3.69 (s, 3H), 3.25-3.09 (m,
1H), 3.12 (s, 3H), 2.43-2.28 (m, 1H), 2.28-2.17 i), 1.14 (d, 3H).

Example 84

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-[(2 R)-tetrahydrofuran-2-

yl]propanoyl}amino)benzoic acid (mixture of enamtierically pure diastereomers 1 and 2)



10

15

- 364 -

Cl OH

327 mg (0.57 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-[(2R)-tetrahydrofuran-2-yl]propanoyl}amino)benzoate Xtare of enantiomerically
pure diastereomers 1 and 2) were hydrolysed with décording to General Method 2. Yield: 227
mg (purity 94%, 72% of theory)

LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 522 (M+H)

Example 85

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-[(2 R)-tetrahydrofuran-2-

yl]propanoyl}amino)benzoic acid (enantiomericallyrp diastereomer 1)

Cl OH

Diastereomer separation of 227 mg of the mixtumnfrExample 84 gave 61 mg of the title
compound Example 85 (enantiomerically pure diastesr 1): Chiral HPLC: R= 4.04 min;

diastereomeric purity: >99%.

Separation method (SFC): column: Daicel Chiralgalslum 250 mm x 20 mm; mobile phase:
80% carbon dioxide, 20% ethanol; temperature: 40y rate: 100 ml/min; UV detection: 210

nm.

Analysis (SFC): column: Daicel Chiralpak AZ-H 5 1260 mm x 4.6 mm; mobile phase: 60%
carbon dioxide, 40% ethanol; flow rate: 3 ml/mir\/ detection: 220 nm.
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'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.80 (s, 1H), 8.00 (d, 1H), 7.91 (d, 2R)B1-7.70 (m,
4H), 7.55 (s, 1H), 6.52 (s, 1H), 5.83 (t, 1H), 3BBO (m, 2H), 3.68 (s, 3H), 3.59 (g, 1H), 2.39-
2.24 (m, 2H), 2.01-1.72 (3x m, 3H), 1.69-1.57 (i) .1

Example 86

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-[(2 R)-tetrahydrofuran-2-

yl]propanoyl}amino)benzoic acid (enantiomericallyrp diastereomer 2)

Cl OH

Diastereomer separation of 227 mg of the mixtumnfrExample 84 gave 70 mg of the title
compound Example 86 (enantiomerically pure diastasr 2): Chiral HPLC: R= 6.62 min;

diastereomeric purity: 95%.

Separation method (SFC): column: Daicel Chiralgalslum 250 mm x 20 mm; mobile phase:
80% carbon dioxide, 20% ethanol; temperature: 4@y rate: 100 ml/min; UV detection: 210

nm.

Analysis (SFC): column: Daicel Chiralpak AZ-H 5 1260 mm x 4.6 mm; mobile phase: 60%

carbon dioxide, 40% ethanol; flow rate: 3 ml/mirl/ detection: 220 nm.

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 10.79 (s, 1H), 8.00 (d, 1H), 7.91 (d, 2AB1-7.70 (m,
4H), 7.51 (s, 1H), 6.52 (s, 1H), 5.81 (dd, 1H),13873 (m, 1H), 3.73-3.65 (m, 1H), 3.69 (s, 3H),
3.63-3.54 (q, 1H), 2.50-2.41 (m, 1H), 2.31-2.21 @), 2.01-1.72 (3x m, 3H), 1.55-1.42 (m, 1H).

Example 87

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-[(2 9-tetrahydrofuran-2-

ylJpropanoyl}amino)benzoic acid (mixture of enamtierically pure diastereomers 1 and 2)
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0
H
ch/o Z N §
cl NNy © OH
0o
S

1612 mg (2.78 mmol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-[(29-tetrahydrofuran-2-yl]propanoyl}amino)benzoate Xtare of enantiomerically
pure diastereomers 1 and 2) were hydrolysed witA &Ecording to General Method 2. Yield:
1270 mg (purity 90%, 79% of theory)

LC/MS [Method 8]: R= 1.19 min; MS (ESIpos): m/z = 522 (M+H)

Example 88

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-[(2 9-tetrahydrofuran-2-

yl]propanoyl}amino)benzoic acid (enantiomericallyrp diastereomer 1)

0
H
ch/o Z N N
Cl NNy © OH
0
Ny

Diastereomer separation of 1270 mg of the mixtuoenfExample 87 gave 350 mg of the title
compound Example 88 (enantiomerically pure diastesr 1): Chiral HPLC: R= 4.31 min;

diastereomeric purity: >99%.

Separation method (SFC): column: Daicel Chiralp@k5lpm 250 mm x 20 mm; mobile phase:
25% carbon dioxide, 75% ethanol; temperature: 40wy rate: 100 ml/min; UV detection: 210

nm.

Analysis (SFC): column: Daicel IC 5 um 250 mm x #é; mobile phase: 70% carbon dioxide,
30% ethanol; flow rate: 3 ml/min; UV detection: 21.
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'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.75 (br. s, 1H), 10.77 (s, 1H), 7.99 1#), 7.91 (d,
2H), 7.77 (d, 2H), 7.75-7.70 (m, 2H), 7.55 (s, 1BlB2 (s, 1H), 5.83 (t, 1H), 3.80-3.70 (m, 2H),
3.68 (s, 3H), 3.59 (g, 1H), 2.36-2.24 (m, 2H), 21012 (3x m, 3H), 1.69-1.57 (m, 1H).

Example 89

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-[(2 9-tetrahydrofuran-2-

yl]propanoyl}amino)benzoic acid (enantiomericallyrp diastereomer 2)

0
H
ch/o Z N §
cl NNy © OH
o
N

Diastereomer separation of 1270 mg of the mixtuoenfExample 87 gave 452 mg of the title
compound Example 89 (enantiomerically pure diastasr 2): Chiral HPLC: R= 6.69 min;

diastereomeric purity: >99%.

Separation method (SFC): column: Daicel Chiralp@k5lpm 250 mm x 20 mm; mobile phase:
25% carbon dioxide, 75% ethanol; temperature: 40w rate: 100 ml/min; UV detection: 210

nm.

Analysis (SFC): column: Daicel IC 5 um 250 mm x #é; mobile phase: 70% carbon dioxide,
30% ethanol; flow rate: 3 ml/min; UV detection: 21.

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.74 (s, 1H), 10.77 (s, 1H), 7.99 (d, 1HPO (d, 2H),
7.80-7.70 (m, 4H), 7.51 (s, 1H), 6.52 (s, 1H), 5@&d, 1H), 3.81-3.73 (m, 1H), 3.73-3.65 (m, 1H),
3.69 (s, 3H), 3.59 (g, 1H), 2.50-2.41 (m, 1H), 22322 (m, 1H), 2.01-1.72 (3x m, 3H), 1.54-1.43
(m, 1H).

Example 90

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(tetrahydrofuran-3-

yl)propanoyl}amino)benzoic acid (mixture of racerdiastereomers)
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Q
H
ch/o N §
cl NN © OH
o)
N

795 mg (1.3 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-(tetrahydrofuran-3-yl)propanoyl}amino)berege (mixture of racemic diastereomers)
were hydrolysed with TFA according to General MetRo. Yield: 405 mg (59% of theory)

LC/MS [Method 1]: R=0.92 min; MS (ESIpos): m/z = 522 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.78 (s, 1H), 10.86/10.85 (2x s, 1H),08(@, 1H),
7.92 (d, 2H), 7.80-7.70 (m, 4H), 7.56/7.53 (2x H),16.55 (s, 1H), 5.81/5.76 (2x dd, 1H), 3.82-
3.68 (m, 2H), 3.70 (s, 3H), 3.60 (q, 1H), 3.44/3(28 dd, 1H), 2.39-2.26 (m, 1H), 2.23-2.10 (m,
1H), 2.05-1.88 (m, 2H), 1.74-1.62/1.58-1.45 (2xliH).

Example 91

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(tetrahydrofuran-3-

yl)propanoyl}amino)benzoic acid (enantiomer 1 of 8econd diastereomer)

Q
H
ch/o Z N §
cl NN © OH
o)
N

Diastereomer and enantiomer separation of 400 ntigeomixture from Example 90 gave 8 mg of
the title compound Example 91 (enantiomer 1 ofséaeond diastereomer): Chiral HPLG:9R5.73

min; >99% ee.

Separation method (SFC): column: Daicel Chiralp&kiA5 pm 250 mm x 20 mm; mobile phase:
80% carbon dioxide, 20% ethanol; temperature: 40y rate: 80 ml/min; UV detection: 210
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nm.

Analysis (SFC): column: Daicel Chiralpak AZ-H 5 260 mm x 4.6 mm; mobile phase: 70%

carbon dioxide, 30% ethanol; flow rate: 3 ml/mirl/ detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.74 (s, 1H), 10.84 (s, 1H), 8.00 (d, 1HP2 (d, 2H),
7.82-7.68 (m, 4H), 7.53 (s, 1H), 6.55 (s, 1H), 5(BL s, 1H), 3.82-3.65 (m, 2H), 3.70 (s, 3H),
3.65-3.53 (m, 1H), 3.30-3.23 (m, 1H), 2.39-2.26 (iH), 2.23-2.10 (m, 1H), 2.07-1.88 (m, 2H),
1.74-1.62 (m, 1H).

Example 92

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(tetrahydrofuran-3-

yhpropanoyl}amino)benzoic acid (enantiomer 2 af gecond diastereomer)

Q
Y
ch/o Y :
cl NNy © OH
o)
N

Diastereomer and enantiomer separation of 400 ntigeofixture from Example 90 gave 32 mg of
the title compound Example 92 (enantiomer 2 ofsiaeond diastereomer): Chiral HPLG:=R3.96

min; >99% ee.

Separation method (SFC): column: Daicel ChiralpakHO5 pm 250 mm x 20 mm; mobile phase:
75% carbon dioxide, 25% ethanol; temperature: 40R@y rate: 80 ml/min; UV detection: 210

nm.

Analysis (SFC): column: Daicel Chiralpak AZ-H 5 1260 mm x 4.6 mm; mobile phase: 70%

carbon dioxide, 30% ethanol; flow rate: 3 ml/mirl/ detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.74 (s, 1H), 10.83 (s, 1H), 8.00 (d, 1HP2 (d, 2H),
7.79-7.70 (m, 4H), 7.53 (s, 1H), 6.55 (s, 1H), 584, 1H), 3.80-3.72 (m, 2H), 3.70 (s, 3H), 3.60
(g, 1H), 3.28 (dd, 1H), 2.38-2.28 (m, 1H), 2.212(mn, 1H), 2.06-1.89 (m, 2H), 1.73-1.63 (m,
1H).

Example 93
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4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(tetrahydrofuran-3-

yl)propanoyl}amino)benzoic acid (enantiomer 2 dof first diastereomer)

Q
H
ch/o N "
cl NN © OH
o)
N

Diastereomer and enantiomer separation of 400 ntigeofnixture from Example 90 gave 43 mg of
the title compound Example 93 (enantiomer 2 offitst diastereomer): Chiral HPLC:;R 10.27

min; >99% ee.

Separation method (SFC): column: Daicel ChiralpdkHO5 pm 250 mm x 20 mm; mobile phase:
75% carbon dioxide, 25% ethanol; temperature: 40fk@y rate: 80 ml/min; UV detection: 210

nm.

Analysis (SFC): column: Daicel Chiralpak AZ-H 5 260 mm x 4.6 mm; mobile phase: 70%

carbon dioxide, 30% ethanol; flow rate: 3 ml/mirl/ detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.78 (s, 1H), 10.85 (s, 1H), 8.00 (d, 1HP2 (d, 2H),
7.80-7.70 (m, 4H), 7.56 (s, 1H), 6.55 (s, 1H), 5@d, 1H), 3.79-3.67 (m, 2H), 3.70 (s, 3H), 3.60
(q, 1H), 3.44 (dd, 1H), 2.37-2.27 (m, 1H), 2.232(In, 1H), 2.05-1.93 (m, 2H), 1.58-1.45 (m,
1H).

Example 94

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(tetrahydro-H-pyran-4-

yh)propanoyl}amino)benzoic acid (racemate)
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\
O
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Cl NN o OH

1.07 g (1.89 mmol) of ethyl ({2-[4-(5-chloro-2-cyaphenyl)-5-methoxy-2-oxopyridin-1€9-yl]-
3-(tetrahydro-2i-pyran-4-yl)propanoyl}amino)benzoate (racemate)2h ml of methanol/water
(4/1) were reacted with 1.24 g (3.79 mmol) of caescarbonate according to General Method 4.

Yield: 1.24 g (purity 73%, 88% of theory)
LC/MS [Method 1]: R=0.92 min; MS (ESIneg): m/z = 534 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 8.00 (d, 1R)2 (d, 2H),
7.78-7.72 (m, 4H), 7.52 (s, 1H), 6.54 (s, 1H), 55985 (m, 1H), 3.86-3.76 (M, 2H), 3.69 (s, 3H),
3.24-3.12 (m, 2H), 2.30-2.20 (m, 1H), 2.03-1.94 (i), 1.65-1.56 (m, 2H), 1.42-1.18 (m, 3H).

Example 95

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(tetrahydro-H-pyran-4-

yhpropanoyl}amino)benzoic acid (enantiomer 1)

\
O
ZT

Cl NN O OH

Enantiomer separation of 1.24 g (purity 73%) of theemate from Example 94 gave 57.6 mg of
the title compound Example 95 (enantiomer 1): CiRLC: R = 3.77 min; 99% ee.

Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowera80 ml/min; pressure: 100 bar; UV
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detection; 210 nm.

Analysis (SFC): column: AD-3 5 um 250 mm x 4.6 mmubile phase: 95-50% carbon dioxide, 5-
50% 2-propanol; temperature: 40°C; flow rate: 3wk, UV detection: 210 nm.

Example 96

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(tetrahydro-2-pyran-4-

yl)propanoyl}amino)benzoic acid (enantiomer 2)

\
O
ZT

Cl NN o OH

Enantiomer separation of 1.24 g (purity 73%) oftheemate from Example 94 gave 132 mg of the
titlte compound Example 96 (enantiomer 2): ChiraLBPR, = 4.17 min; 98% ee.

Separation method (SFC): column: AD-H 5 um 250 mr20xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowtera80 mil/min; pressure: 100 bar; UV

detection; 210 nm.

Analysis (SFC): column: AD-3 5 um 250 mm x 4.6 nmybile phase: 95-50% carbon dioxide, 5-
50% 2-propanol; temperature: 40°C; flow rate: 3wk, UV detection: 210 nm.

Example 97

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(tetrahydro-2-pyran-3-

yl)propanoyl}amino)benzoic acid (mixture of racerdiastereomers)
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712 mg (purity 85%, 1.02 mmol) dért-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho2y-

oxopyridin-1(2)-yl]-3-(tetrahydro-H-pyran-3-yl)propanoyl}amino)benzoate (mixture oteaic

diastereomers) were hydrolysed with TFA accordm@eneral Method 2. Yield: 209 mg (38% of
5 theory)

LC/MS [Method 2]: R= 2.81 min; MS (ESlpos): m/z = 536 (M+HR; = 2.88 min; MS (ESIpos):
m/z = 536 (M+H]J

IH-NMR (400 MHz, DMSO-g): 5 [ppm] = 10.86/10.83 (2x s, 1H), 8.00 (d, 1H), 7@ 2H),
7.81-7.70 (m, 4H), 7.53/7.50 (2x s, 1H), 6.56/68% s, 1H), 5.86/5.82 (2x dd, 1H), 3.87-3.74 (m,

10 1H), 3.75-3.66 (m, 1H), 3.70 (s, 3H), 3.17-3.02 @hl), 2.23-2.08 (m, 1H), 2.02-1.77 (m, 2H),
1.64-1.49 (m, 1H), 1.48-1.30 (m, 2H), 1.30-1.13 {iH).

Example 98

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(tetrahydro-H-pyran-3-

yhpropanoyl}amino)benzoic acid (enantiomer 1 af first diastereomer)

0
H
ch/o N N
Cl NN © OH
0
Ny

15

Diastereomer and enantiomer separation of 205 ntigeofixture from Example 97 gave 27 mg of
the title compound Example 98 (enantiomer 1 offtist diastereomer): Chiral HPLC:;R 9.48

min; >99% ee.
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Separation method: column: Daicel Chiralpak AZ-iHr& 250 mm x 20 mm; mobile phase: 50%
isohexane, 50% ethanol + 0.2% TFA; temperatureC30dw rate: 15 ml/min; UV detection: 220

nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250 med.6 mm; mobile phase: 50% isohexane,
50% ethanol + 0.2% TFA + 1% water; flow rate: 3mifi; UV detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.78 (br. s, 1H), 10.83 (s, 1H), 8.00 1#), 7.92 (d,
2H), 7.81-7.70 (m, 4H), 7.53 (s, 1H), 6.56 (s, 15{B2 (dd, 1H), 3.87-3.78 (m, 1H), 3.76-3.66 (m,
1H), 3.70 (s, 3H), 3.30-3.21 (m, 1H), 3.12 (dd, 1Bi)8-2.07 (m, 1H), 2.02-1.91 (m, 1H), 1.86-
1.75 (m, 1H), 1.59-1.49 (m, 1H), 1.49-1.30 (m, 2HP9-1.13 (m, 1H).

Example 99

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(tetrahydro-H-pyran-3-

yhpropanoyl}amino)benzoic acid (enantiomer 1 af gecond diastereomer)

o)
0 N
HC O Y N
cl NN, O OH
o)
SV

Diastereomer and enantiomer separation of 205 nifgeomixture from Example 97 gave 27 mg
(purity 88%) of the title compound Example 99 (ai@mer 1 of the second diastereomer): Chiral
HPLC: R =10.86 min; >99% ee.

Separation method: column: Daicel Chiralpak AZ-iHr& 250 mm x 20 mm; mobile phase: 50%
isohexane, 50% ethanol + 0.2% TFA; temperatureC30dw rate: 15 ml/min; UV detection: 220

nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250 mxd.6 mm; mobile phase: 50% isohexane,
50% ethanol + 0.2% TFA + 1% water; flow rate: 3mifi; UV detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.78 (br. s, 1H), 10.86 (s, 1H), 8.00 1#), 7.92 (d,
2H), 7.81-7.70 (m, 4H), 7.50 (s, 1H), 6.55 (s, 15{B6 (dd, 1H), 3.81-3.74 (m, 1H), 3.74-3.65 (m,
1H), 3.70 (s, 3H), 3.33-3.22 (m, 1H), 3.07 (dd, 1BP3-2.11 (m, 1H), 1.94-1.78 (m, 2H), 1.64-
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1.54 (m, 1H), 1.44-1.20 (m, 3H).

Example 100

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(tetrahydro-2-pyran-3-
yl)propanoyl}amino)benzoic acid (mixture of enamter 2 of the first diastereomer and

enantiomer 2 of the second diastereomer)

o
H
ch/o Z N §
cl NN © OH
o
Ny

Diastereomer and enantiomer separation of 205 nigeomixture from Example 97 gave 74 mg
(purity 95%) of the title compound Example 100 (taibe of enantiomer 2 of the first diastereomer

and enantiomer 2 of the second diastereomer): GHRRC: R = 14.38 min.

Separation method: column: Daicel Chiralpak AZ-iHré 250 mm x 20 mm; mobile phase: 50%
isohexane, 50% ethanol + 0.2% TFA; temperatureC300w rate: 15 ml/min; UV detection: 220

nm.

Analysis: column: Daicel Chiralpak AZ-H 5 pm 250 nxd.6 mm; mobile phase: 50% isohexane,
50% ethanol + 0.2% TFA + 1% water; flow rate: 3miil; UV detection: 220 nm.

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.78 (br. s, 1H), 10.86/10.83 (2x s, 180 (d, 1H),
7.92 (d, 2H), 7.81-7.70 (m, 4H), 7.53/7.50 (2x H),16.56/6.55 (2x s, 1H), 5.86/5.82 (2x dd, 1H),
3.87-3.74 (m, 1H), 3.74-3.65 (m, 1H), 3.70 (s, 3B{B4-3.22 (m, 1H), 3.17-3.02 (m, 1H), 2.23-
2.08 (m, 1H), 2.02-1.77 (m, 2H), 1.64-1.49 (m, 1H¥8-1.30 (m, 2H), 1.30-1.13 (m, 1H).

Example 101

({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopgim-1(2H)-yl]-3-[tetrahydro-2H-pyran-2-

yllpropanoyl}amino)benzoic acid (mixture of racendi@stereomers)
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0
H
H3C/O Z N N
Cl X o © OH
o)
N

1.24 g (2.25 mmol) of methyl ({2-[4-(5-chloro-2-ayaphenyl)-5-methoxy-2-oxopyridin-1¢D-

yl]-3-[tetrahydro-2H-pyran-2-yl]propanoyl}amino)benzoate (mixture otemic diastereomers) in

30 ml of methanol/water (4/1) were reacted with71gt (4.51 mmol) of caesium carbonate
5 according to General Method 4. Yield: 1.17 g (850theory)

LC/MS [Method 1]: R= 1.00 min; MS (ESIneg): m/z = 534 (M-H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.8 (s, 1H), 10.8/10.7 (2x s, 1H), 8.09&(m, 1H),

7.93-7.87 (m, 2H), 7.80-7.71 (m, 4H), 7.53/7.49 €x1H), 6.52/6.51 (2x s, 1H), 5.85-5.71 (m,

1H), 3.90-3.78 (m, 1H), 3.69-3.68 (2x s, 3H), 3295 (m, 1H), 3.13-3.05 (m, 1H), 2.42-2.11 (m,
10 2H), 1.78-1.70 (m, 1H), 1.67-1.56 (m, 1H), 1.4751(6, 3H), 1.30-1.19 (m, 1H).

Example 102

({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopgir-1(2H)-yl]-3-[tetrahydro-H-pyran-2-

yl]propanoyllamino)benzoic acid (enantiomer 1 of first diastereomer)

0
H
H3C/O Z N N
Cl X o © OH
o)
N

15 Diastereomer and enantiomer separation of 1.17theomixture from Example 101 gave 231 mg
of the title compound Example 102 (enantiomer 1hef first diastereomer): Chiral HPLC; R
9.96 min; 87% ee.
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Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowera80 ml/min; pressure: 100 bar; UV
detection: 210 nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; moljplease: 50% isohexane, 50% 2-propanol
+ 0.2% TFA + 1% water; temperature: 40°C; flow r&enl/min; UV detection: 210 nm.

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.7 (s, 1H), 10.7 (s, 1H), 8.00 (d, 1@)90 (d, 2H),
7.77-7.72 (m, 4H), 7.49 (s, 1H), 6.51 (s, 1H), S7BL (m, 1H), 3.84-3.79 (m, 1H), 3.69 (s, 3H),
3.23-3.15 (m, 1H), 3.13-3.05 (m, 1H), 2.42-2.32 (tH), 2.26-2.18 (m, 1H), 1.78-1.71 (m, 1H),
1.62-1.56 (m, 1H), 1.46-1.37 (m, 3H), 1.30-1.20 {i).

Example 103

({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopgir-1(2H)-yl]-3-[tetrahydro-H-pyran-2-

yl]propanoyl}amino)benzoic acid (enantiomer 1 of $econd diastereomer)

o)
H
H3C/O Z N N
cl N o) OH
o)
o)
N

Diastereomer and enantiomer separation of 1.17tlgeomixture from Example 101 gave 54 mg of
the title compound Example 103 (enantiomer 1 ofdkeond diastereomer): Chiral HPLC: R
15.34 min; 99% ee.

Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowera80 ml/min; pressure: 100 bar; UV
detection: 210 nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; moljplease: 50% isohexane, 50% 2-propanol
+ 0.2% TFA + 1% water; temperature: 40°C; flow r&enl/min; UV detection: 210 nm.

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.8 (s, 1H), 10.7 (s, 1H), 7.99 (d, 1R)0 (d, 2H),
7.77 (d, 2H), 7.74-7.71 (m, 2H), 7.52 (s, 1H), 6(521H), 5.82 (t, 1H), 3.90-3.84 (m, 1H), 3.68 (s,
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3H), 3.28-3.22 (m, 2H), 2.34-2.27 (m, 1H), 2.19(in, 1H), 1.78-1.73 (m, 1H), 1.67-1.60 (m,
1H), 1.47-1.36 (m, 3H), 1.33-1.23 (m, 1H).

Example 104

({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopgim-1(2H)-yl]-3-[tetrahydro-2H-pyran-2-

yl]propanoyl}amino)benzoic acid (enantiomer 2 of decond diastereomer)

0
H
H3C/O Z N N
Cl X o © OH
o)
N

Diastereomer and enantiomer separation of 1.17tlgeomixture from Example 101 gave 91 mg of
the title compound Example 104 (enantiomer 2 ofdbeond diastereomer): Chiral HPLC: R
20.83 min; 99% ee.

Separation method (SFC): column: AD-H 5 um 250 mr20xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowtera80 mil/min; pressure: 100 bar; UV

detection; 210 nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; molplease: 50% isohexane, 50% 2-propanol
+ 0.2% TFA + 1% water; temperature: 40°C; flow r&enl/min; UV detection: 210 nm.

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.8 (s, 1H), 10.7 (s, 1H), 7.99 (d, 1R)90 (d, 2H),
7.77 (d, 2H), 7.74-7.71 (m, 2H), 7.52 (s, 1H), 6(521H), 5.82 (t, 1H), 3.90-3.84 (m, 1H), 3.68 (s,
3H), 3.28-3.22 (m, 2H), 2.34-2.27 (m, 1H), 2.19(in, 1H), 1.78-1.73 (m, 1H), 1.67-1.60 (m,
1H), 1.47-1.36 (m, 3H), 1.33-1.23 (m, 1H).

Example 105

({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopgim-1(2H)-yl]-3-[tetrahydro-2H-pyran-2-

yl]propanoyl}amino)benzoic acid (enantiomer 2 o# first diastereomer)
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0
H
H3C/O Z N N
Cl X o © OH
o)
N

Diastereomer and enantiomer separation of 1.17tgeomixture from Example 101 gave 183 mg
of the title compound Example 105 (enantiomer 2hef first diastereomer): Chiral HPLC; R
27.14 min; 99% ee.

Separation method (SFC): column: AD-H 5 um 250 mr20xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowiera80 mil/min; pressure: 100 bar; UV

detection:; 210 nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; molplease: 50% isohexane, 50% 2-propanol
+ 0.2% TFA + 1% water; temperature: 40°C; flow r&enl/min; UV detection: 210 nm.

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.7 (s, 1H), 10.7 (s, 1H), 8.00 (d, 1R)90 (d, 2H),
7.77-7.72 (m, 4H), 7.49 (s, 1H), 6.51 (s, 1H), S57BL (m, 1H), 3.84-3.79 (m, 1H), 3.69 (s, 3H),
3.23-3.15 (m, 1H), 3.13-3.05 (m, 1H), 2.42-2.32 (tH), 2.26-2.18 (m, 1H), 1.78-1.71 (m, 1H),
1.62-1.56 (m, 1H), 1.46-1.37 (m, 3H), 1.30-1.20 {iH).

Example 106

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(1,4-dioxan-2-

yl)propanoyl}amino)benzoic acid (mixture of racemdiastereomers)

¢!
p
H
ch/o Y §
x o
o

AS¥

Cl OH
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103 mg (0.17 mmol)f tert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@toxopyridin-
1(2H)-yl]-3-(1,4-dioxan-2-yl)propanoyltamino)benzoatmikture of racemic diastereomers) were
hydrolysed with TFA according to General Method/'zld: 60 mg (64% of theory)

LC/MS [Method 8]: R= 1.12 min; MS (ESIneg): m/z = 536 (M-HR; = 1.13 min; MS (ESIneg):
m/z = 536 (M-H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.77 (br. s, 1H), 10.75/10.73 (2x s, 18103-7.97 (m,
1H), 7.94-7.86 (m, 2H), 7.80-7.70 (m, 4H), 7.5387(&x s, 1H), 6.54/6.53 (2x s, 1H), 5.83-5.73
(m, 1H), 3.79-3.65 (m, 2H), 3.70/3.68 (2x s, 3HE33.56 (M, 1H), 3.55-3.39 (m, 2H), 3.30-3.20
(M, 2H), 2.41-2.09 (m, 2H).

Example 107

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

fluorobutanoyl}amino)benzoic acid (racemate)

F
H
Hsc/o Z N "
cl Y, © OH
o)
i

114 mg (211 pmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@rexopyridin-
1(2H)-yl]-4-fluorobutanoyl}amino)benzoate (racemate)da825 pl (4.22 mmol) of TFA were
reacted according to General Method 2. The crudelymt was purified by preparative HPLC
[column: Chromatorex C18, 10 pm, 125 mm x 30 mmbifeghase: acetonitrile/water gradient (O
to 3 min 15% acetonitrile, to 35 min 90% acetokdtend a further 3 min 90% acetonitrile)]. Yield:
45 mg (44% of theory)

LC/MS [Method 1]: R=0.91 min; MS (ESIneg): m/z = 482 (M-H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (br. s, 1H), 10.8 (s, 1H), 8.00 (¢{)17.92 (d,
2H), 7.79-7.72 (m, 4H), 7.52 (s, 1H), 6.55 (s, 16185 (t, 1H), 4.67-4.49 (m, 1H), 4.48-4.29 (m,
1H), 3.69 (s, 3H), 2.69-2.55 (m, 2H).

Example 108
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4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-4,4-

difluorobutanoyl}amino)benzoic acid (racemate)

F
F
0 §
HC™ Y N
cl X o) OH
o)
- o)
SN

80 mg (151 pumol) of ethyl 4-({2-[4-(5-chloro-2-cygwhenyl)-5-methoxy-2-oxopyridin-1B-yl]-
4,4-difluorobutanoyl}amino)benzoate (racemate) ml2f methanol/water (4/1) were reacted with
326 mg (302 umol) of caesium carbonate accordin@eoeral Method 4. The crude product was
purified by preparative HPLC [column: Chromatore28C 10 um, 125 mm x 30 mm, mobile
phase: acetonitrile/0.05% formic acid gradient ¢03t min 10% acetonitrile, to 35 min 90%
acetonitrile and a further 3 min 90% acetonitril@)ield: 18 mg (23% of theory)

LC/MS [Method 1]: R= 0.92 min; MS (ESIneg): m/z = 500 (M-H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.8 (br. s, 1H), 10.7 (s, 1H), 8.00 (¢)17.91 (d,
2H), 7.76-7.70 (m, 4H), 7.56 (s, 1H), 6.55 (s, 16115 (it, 1H), 5.91 (dd, 1H), 3.69 (s, 3H), 2.99-
2.75 (m, 2H).

Example 109

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-4,4,4-

trifluorobutanoyl}amino)benzoic acid (racemate)

ZI T T

Cl N O OH
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21 mg (38 pumol) of ethyl 4-({2-[4-(5-chloro-2-cygplwenyl)-5-methoxy-2-oxopyridin-1(2)-yl]-

4,4 A-trifluorobutanoyllamino)benzoate (racemate) 0.75 ml of methanol/water (4/1) were
reacted with 25 mg (77 umol) of caesium carbonat®raing to General Method 4. The crude
product was purified by preparative HPLC [columitr@natorex C18, 10 um, 125 mm x 30 mm,
mobile phase: acetonitrile/0.05% formic acid gradi@® to 3 min 10% acetonitrile, to 35 min 90%

acetonitrile and a further 3 min 90% acetonitril@)ield: 9 mg (46% of theory)
LC/MS [Method 1]: R= 0.98 min; MS (ESIneg): m/z = 518 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 8.00 (d, 12 (d, 2H),
7.75-7.72 (m, 4H), 7.63 (s, 1H), 6.56 (s, 1H), 66105 (M, 1H), 3.69 (s, 3H), 3.56-3.25 (M, 2H).

Example 110

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

fluoropentanoyl}amino)benzoic acid (mixture of redie diastereomers)

ZT

Cl N O OH

170 mg (purity 91%, 0.29 mmol) of ethyl 4-({2-[4-Ehloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(2)-yl]-4-fluoropentanoyl}amino)benzoate (mixture @cemic diastereomers) were
hydrolysed with lithium hydroxide according to GesdeMethod 3. Yield: 67 mg (45% of theory)

LC/MS [Method 8]: R= 1.19 min; MS (ESIpos): m/z = 498 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 10.83 (s, 1H), 8.00 (d, 1H), 7.95-7.87 @hi), 7.81-
7.70 (m, 4H), 7.55/7.51 (2x s, 1H), 6.54 (s, 1HY455.83 (m, 1H), 4.84-4.45 (2x dm, 2H), 3.69 (s,
3H), 2.46-2.41 (m, 1H), 1.39/1.33 (2x t, 3H).

Example 111

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-5,5,5-trifluoro-4-

methylpentanoyl}amino)benzoic acid (mixture of nate diastereomers)
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ZT

Cl N @) OH

48 mg (0.08 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-5,5,5-trifluoro-4-methylpentanoyllamino)benate (mixture of racemic diastereomers)
were hydrolysed with TFA according to General MetRo Yield: 24 mg (56% of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 548 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.89/10.78 (2x s, 1H), 8.00 (d, 1H), 7R88 (m,
2H), 7.81-7.70 (m, 4H), 7.53 (s, 1H), 6.59/6.58 §£xH), 5.91/5.78 (2x dd, 1H), 3.69/3.67 (2x s,
3H), 2.72-2.62 (m, 1H), 2.44-2.31 (m, 1H), 2.2281(f, 1H), 1.19/1.14 (2x d, 3H).

Example 112

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-4,4-

dimethylpentanoyl}amino)benzoic acid (racemate)

CH

TH,
T
H3C/O Z N §
Cl AN o © OH
0
N

99 mg (176 umol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@roxopyridin-1(2)-
yl]-4,4-dimethylpentanoyl}amino)benzoate (racemate)d 270 ul (3.51 pmol) of TFA were
reacted according to General Method 2. The crudelymt was purified by preparative HPLC
[column: Chromatorex C18, 10 um, 125 mm x 30 mmbihkegohase: acetonitrile/water gradient (0
to 3 min 15% acetonitrile, to 35 min 90% acetoldtand a further 3 min 90% acetonitrile)]. Yield:
57 mg (64% of theory)
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LC/MS [Method 1]: R=1.07 min; MS (ESIneg): m/z = 506 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.8 (s, 1H), 10.9 (s, 1H), 7.99 (d, 11 (d, 2H),
7.77 (d, 2H), 7.74-7.71 (m, 2H), 7.60 (s, 1H), 6(541H), 5.99 (dd, 1H), 3.70 (s, 3H), 2.12 (dd,
1H), 2.03 (dd, 1H), 0.92 (s, 9H).

Example 113

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-[2,2-

difluorocyclopropyl]propanoyl}amino)benzoic acid itture of racemic diastereomers)

F F
H
H3C/O 2N N
cl NN, © OH
o)
Ny

74.0 mg (127 pmol) otert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-[2,2-difluorocyclopropyl]propanoyl}amino) e oate (mixture of racemic
diastereomers) and 195 pl (2.53 mmol) of TFA wesacted according to General Method 2. The
crude product was purified by preparative HPLC yiowh: Chromatorex C18, 10 um, 125 mm x 30
mm, mobile phase: acetonitrile/water gradient (03tonin 15% acetonitrile, to 35 min 90%
acetonitrile and a further 3 min 90% acetonitril&)ild: 45 mg (52% of theory)

LC/MS [Method 1]: R=0.99 min; MS (ESIneg): m/z = 526 (M-H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.8 (s, 1H), 10.8/10.7 (2x s, 1H), 8.@0 1H), 7.93-
7.90 (m, 2H), 7.77-7.71 (m, 4H), 7.53 (s, 1H), 6(561H), 5.80-5.70 (m, 1H), 3.70/3.69 (2x s,
3H), 2.60-2.37 (m, 1H), 2.30-2.09 (2x m, 1H), 17@9 (m, 2H), 1.32-1.05 (2x m, 1H).

Example 114

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-[2,2-
difluorocyclopropyl]propanoyllamino)benzoic acidn@ntiomer 1 of the first diastereomer and

enantiomer 1 of the second diastereomer)
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H
H3C/O 2N N
Cl NN © OH
o)
Ny

Enantiomer separation of 44 mg of the mixture akraic diastereomers from Example 113 gave
15 mg of the title compound Example 114: Chiral PR, = 5.42/5.81 min; 99% ee, diastereomer
ratio 1:1.

Separation method: column: AZ-H 5 pm 250 mm x 20; mmobile phase: 50% isohexane, 50% 2-
propanol + 0.2% TFA + 1% water; temperature: 30f@y rate: 20 ml/min; UV detection: 220

nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; moljplease: 50% isohexane, 50% 2-propanol
+ 0.2% TFA + 1% water; temperature: 30°C; flow rdtenl/min; UV detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (s, 1H), 10.8/10.7 (2x s, 1H), 8.00 {H), 7.93-
7.90 (m, 2H), 7.77-7.71 (m, 4H), 7.53 (s, 1H), 6(561H), 5.80-5.70 (m, 1H), 3.70/3.69 (2x s,
3H), 2.60-2.37 (m, 1H), 2.30-2.09 (2x m, 1H), 1789 (m, 2H), 1.32-1.05 (2x m, 1H).

Example 115

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-[2,2-
difluorocyclopropyl]propanoyllamino)benzoic acidn@ntiomer 2 of the first diastereomer and

enantiomer 2 of the second diastereomer)

\
O
ZT

Cl NN @) OH
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Enantiomer separation of 44 mg of the mixture akraic diastereomers from Example 113 gave
15 mg of the title compound Example 115: Chiral IIPR; = 8.75/9.79 min; 99% ee, diastereomer
ratio 1:1.

Separation method: column: AZ-H 5 pm 250 mm x 20; mmobile phase: 50% isohexane, 50% 2-
propanol + 0.2% TFA + 1% water; temperature: 30f@y rate: 20 ml/min; UV detection: 220

nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; moljplease: 50% isohexane, 50% 2-propanol
+ 0.2% TFA + 1% water; temperature: 30°C; flow rdtenl/min; UV detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.8 (s, 1H), 10.8/10.7 (2x s, 1H), 8.@0 1H), 7.93-
7.90 (m, 2H), 7.77-7.71 (m, 4H), 7.53 (s, 1H), 6(561H), 5.80-5.70 (m, 1H), 3.70/3.69 (2x s,
3H), 2.60-2.37 (m, 1H), 2.30-2.09 (2x m, 1H), 17@9 (m, 2H), 1.32-1.05 (2x m, 1H).

Example 116

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(1-

methylcyclopropyl)propanoyl}amino)benzoic acid (¢atate)

H,C
H
ch/o N N
cl X o) OH
o)
o)
N

100 mg (178 pmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@toxopyridin-
1(2H)-yl]-3-(1-methylcyclopropyl)propanoyllamino)benzea(racemate) and 274 ul (3.56 mmol)
of TFA were reacted according to General MethodTRe reaction mixture was purified by
preparative HPLC [column: Chromatorex C18, 10 ur@5 Inm x 30 mm, mobile phase:
acetonitrile/water gradient (0 to 3 min 15% acetiaj to 35 min 90% acetonitrile and a further 3
min 90% acetonitrile)]. Yield: 107 mg (27% of thgpr

LC/MS [Method 1]: R= 1.05 min; MS (ESIneg): m/z = 504 (M-H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 8.00 (d, 1AQ1 (d, 2H),
7.79-7.72 (m, 4H), 7.55 (s, 1H), 6.53 (s, 1H), 5@, 1H), 3.68 (s, 3H), 2.20 (dd, 1H), 2.04 (dd,
1H), 1.08 (s, 3H), 0.35-0.25 (m, 2H), 0.21-0.12 ).
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Example 117

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-

cyclobutylpropanoyl}amino)benzoic acid (racemate)

ZT

Cl N O OH

5 64 mg (purity 86%, 0.10 mmol) deert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@y-
oxopyridin-1(2H)-yl]-3-cyclobutylpropanoyllamino)benzoate (racemjatwere hydrolysed with
TFA according to General Method 2. Yield: 33 mg%&a@f theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 506 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.77 (s, 1H), 10.80 (s, 1H), 8.00 (s, 1FD1 (d, 2H),
10  7.80-7.70 (m, 4H), 7.51 (s, 1H), 6.51 (s, 1H), 55785 (m, 1H), 3.69 (s, 3H), 2.35-2.16 (m, 3H),
2.01-1.88 (m, 2H), 1.85-1.60 (m, 4H).

Example 118

4-({[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopghim-1(2H)-

yl](ethoxy)acetyl}amino)benzoic acid (racemate)

Cl NN O OH

15

260 mg (0.48 mmol) oftert-butyl 4-({[4-(5-chloro-2-cyanophenyl)-5-methoxyeXopyridin-
1(2H)-yl](ethoxy)acetyl}amino)benzoate (racemate) wdrgdrolysed with TFA according to
General Method 2. Yield: 184 mg (79% of theory)
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LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 482 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.81 (br. s, 1H), 10.72 (s, 1H), 8.01 1#), 7.94 (d,
2H), 7.84-7.71 (m, 4H), 7.35 (s, 1H), 6.57 (s, 1641 (s, 1H), 3.82-3.73 (m, 1H), 3.73-3.62 (m,
1H), 3.67 (s, 3H), 1.27 (t, 3H).

Example 119

4-({[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopgimn-1(2H)-ylJacetyl}amino)benzoic acid

H
H3C/O = N/\n/ :
cl NN, O OH
o)
N

49.0 mg (99.0 umol) oftert-butyl 4-({[4-(5-chloro-2-cyanophenyl)-5-methoxyeopyridin-
1(2H)-yllacetyl}amino)benzoate and 153 pl (1.98 mmof) TFA were reacted according to
General Method 2. Yield: 20 mg (44% of theory)

LC/MS [Method 1]: R= 0.81 min; MS (ESIneg): m/z = 436 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.7 (s, 1H), 10.7 (s, 1H), 8.01 (d, 12 (d, 2H),
7.75-7.71 (m, 4H), 7.60 (s, 1H), 6.52 (s, 1H), A82H), 3.64 (s, 3H).

Example 120

4-[(2-{4-[5-Chloro-2-(trifluoromethoxy)phenyl]-5-ntkoxy-2-oxopyridin-1(#)-

yl}propanoyl)amino]benzoic acid (racemate)

@) OH




10

15

20

- 389 -

155 mg (0.23 mmol) otert-butyl 4-[(2-{4-[5-chloro-2-(trifluoromethoxy)phemly5-methoxy-2-
oxopyridin-1(H)-yl}propanoyl)amino]benzoate were hydrolysed witRA according to General
Method 2. Yield: 67 mg (purity 94%, 54% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 511 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.76 (br. s, 1H), 10.68 (s, 1H), 7.912#), 7.73 (d,
2H), 7.65 (dd, 1H), 7.59 (d, 1H), 7.51 (dd, TH¥@ (s, 1H), 6.41 (s, 1H), 5.59 (g, 1H), 3.65 (s,
3H), 1.72 (d, 3H).

Example 121

4-({2-[4-(2-Bromo-5-chlorophenyl)-5-methoxy-2-oxapgin-1(2H)-yl]propanoyl}amino)benzoic

acid (racemate)

CH

HC™ Y N

Cl N O OH
O

Br

72 mg (purity 73%, 0.09 mmol) dert-butyl 4-({2-[4-(2-bromo-5-chlorophenyl)-5-methoxr-
oxopyridin-1(H)-yl]propanoyllamino)benzoate (racemate) were hiyded with TFA according
to General Method 2. Yield: 20 mg (42% of theory)

LC/MS [Method 1]: R=0.98 min; MS (ESIpos): m/z = 505 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.76 (s, 1H), 10.70 (s, 1H), 7.91 (d, 2R)Y8-7.69
(m, 3H), 7.51-7.41 (m, 2H), 7.40 (s, 1H), 6.321(d), 5.61 (g, 1H), 3.66 (s, 3H), 1.72 (d, 3H).

Example 122

4-({2-[4-(5-Chloro-2-methylphenyl)-5-methoxy-2-oxgqidin-1(2H)-yl]propanoyl}amino)benzoic

acid (racemate)
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cl X o) OH

105 mg (purity 91%, 0.19 mmol) dért-butyl 4-({2-[4-(5-chloro-2-methylphenyl)-5-methoxd+
oxopyridin-1(H)-yl]propanoyllamino)benzoate (racemate) were hiyded with TFA according
to General Method 2. Yield: 47 mg (60% of theory)

LC/MS [Method 1]: R=0.99 min; MS (ESIpos): m/z = 441 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.76 (s, 1H), 10.67 (s, 1H), 7.91 (d, 2AY4 (d, 2H),
7.42-7.34 (m, 2H), 7.31 (d, 1H), 7.22 (d, 1H), 6(861H), 5.60 (g, 1H), 3.63 (s, 3H), 2.11 (s, 3H),
1.72 (d, 3H).

Example 123

4-[(2-{4-[5-Chloro-2-(trifluoromethyl)phenyl]-5-mébxy-2-oxopyridin-1(2)-

yl}propanoyl)amino]benzoic acid (racemate)

CH,
0 N
HC™ Y N
cl X o) OH
o)
F o)
F
F

145 mg (purity 84%, 0.22 mmol) dert-butyl 4-[(2-{4-[5-chloro-2-(trifluoromethyl)phenid5-
methoxy-2-oxopyridin-1(BR)-yl}propanoyl)amino]benzoate (racemate) were hjygred with TFA
according to General Method 2. Yield: 41 mg (37%hafory)

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

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.76 (s, 1H), 10.70/10.68 (2x s, 1H),17(@, 2H),
7.87 (d, 1H), 7.79-7.69 (m, 3H), 7.58/7.54 (2x H),17.37 (s, 1H), 6.36/6.34 (2x s, 1H), 5.61 (q,
1H), 3.63 (s, 3H), 1.72 (2x d, 3H).

Example 124
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4-({2-[4-(5-Chloro-2-cyclopropylphenyl)-5-methoxy-@opyridin-1(2)-

yl]propanoyl}amino)benzoic acid (racemate)

Cl NN O OH

114 mg (0.22 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyclopropylphenyl)-5-nii@oxy-2-
oxopyridin-1(H)-yl]propanoyllamino)benzoate (racemate) were hiyded with TFA according
to General Method 2. Yield: 73 mg (78% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 467 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.77 (s, 1H), 10.68 (s, 1H), 7.91 (d, 2HY4 (d, 2H),
7.38 (s, 1H), 7.35 (dd, 1H), 7.19 (d, 1H), 6.951H), 6.31 (s, 1H), 5.61 (g, 1H), 3.65 (s, 3H),2L.7
(d, 3H), 1.70-1.59 (m, 1H), 0.85 (d, 2H), 0.65 @r2H).

Example 125

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

methoxyhexanoyl}amino)benzoic acid (mixture of naiediastereomers)

o CHs
CH,
0 N
H,C Y7 N
cl X o OH
o)

- o)
SN

631 mg (1.14 mmol) of ethyl 4-({2-[4-(5-chloro-2-&gophenyl)-5-methoxy-2-oxopyridin-1H3-
yl]-4-methoxyhexanoyl}amino)benzoate (mixture ofceaic diastereomers) in 22.5 ml of
methanol/water (4/1) were reacted with 745 mg (21#80l) of caesium carbonate according to
General Method 4. Yield: 580 mg (purity 87%, 84%twdory)
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LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 524 (M+H)
'H-NMR (400 MHz, DMSO-g¢): & [ppm] = 12.7 (br. s, 1H), 10.8 (2x s, 1H), 8.089 (m, 1H),
7.93-7.88 (m, 2H), 7.80-7.72 (m, 4H), 7.59/7.52 §2%H), 6.54 (s, 1h), 5.88-5.81 (m, 1H), 3.69 (s,

3H), 3.19/3.13 (2x s, 3H), 3.08-3.02/2.95-2.89 (@x1H), 2.44-2.31 (m, 1H) 2.27-2.16 (m, 1H),
1.62-1.45 (m, 2H), 0.86/0.85 (2x t, 3H).

Example 126

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-4-

hydroxybutanoyl}amino)benzoic acid (racemate)

OH
H
H3C/O Z N \
Cl N o o) OH
O
N

266 mg (355 pmol) of ethyl 4-[(44¢rt-butyl(diphenyl)silylJoxy}-2-[4-(5-chloro-2-cyanommyl)-
5-methoxy-2-oxopyridin-1(&)-yl]butanoyl)amino]benzoate (racemate) in 7 mineéthanol/water
(4/1) were reacted with 232 mg (711 umol) of camstarbonate according to General Method 4.
The crude product was purified by preparative HPt&@umn: Chromatorex C18, 10 um, 125 mm
x 30 mm, mobile phase: acetonitrile/0.05% formidagradient (0 to 3 min 10% acetonitrile, to 35
min 90% acetonitrile and a further 3 min 90% acitite)]. Yield: 16.5 mg (9% of theory)

LC/MS [Method 1]: R= 0.80 min; MS (ESIpos): m/z = 482 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.8 (br. s, 1H), 10.7 (s, 1H), 8.00 (¢])17.90 (d,
2H), 7.78-7.71 (m, 4H), 7.49 (s, 1H), 6.53 (s, 15iY6 (dd, 1H), 4.76 (t, 1H), 3.69 (s, 3H), 3.51-
3.38 (m, 2H), 2.38-2.26 (m, 2H).

Example 127

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-miebxy-2-oxopyridin-1(H)-

yl}propanoyl)amino]benzoic acid (racemate)
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47 mg (0.09 mmol) oftert-butyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenlyb-methoxy-2-
oxopyridin-1(2H)-yl}propanoyl)amino]benzoate (racemate) were hiyded with TFA according
to General Method 2. Yield: 33 mg (78% of theory)

LC/MS [Method 1]: R= 0.93 min; MS (ESIpos): m/z = 493 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.76 (br. s, 1H), 10.68 (s, 1H), 7.912#), 7.73 (d,
2H), 7.58 (dd, 1H), 7.47 (d, 1H), 7.36 (s, 1H),0r(@, 1H), 7.16 (t, 1H), 6.38 (s, 1H), 5.59 (q, 1H)
3.65 (s, 3H), 1.72 (d, 3H).

Example 128

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-miabxy-2-oxopyridin-1(H)-

yl}butanoyl)amino]benzoic acid (racemate)

o OH

127 mg (0.23 mmol) otert-butyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenlyb-methoxy-2-
oxopyridin-1(H)-yl}butanoyl)amino]benzoate (racemate) were hygsetl with TFA according to
General Method 2. Yield: 72 mg (63% of theory)

LC/MS [Method 1]: R= 0.99 min; MS (ESIpos): m/z = 507 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.75 (br. s, 1H), 10.78 (s, 1H), 7.912#), 7.75 (d,
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2H), 7.58 (dd, 1H), 7.49 (dd, 1H), 7.39 (s, IHBO7(d, 1H), 7.13 (t, 1H), 6.40 (s, 1H), 5.63 (dd,
1H), 3.64 (s, 3H), 2.24-2.06 (m, 2H), 0.90 (t, 3H).

Example 129

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-ethoxy-2-oxogin-1(2H)-yl]propanoyl}amino)benzoic

5 acid (racemate)

3
W CH, y
O Ay N
cl X o) OH
o)
o)
Ny

32 mg (purity 89%, 0.06 mmol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-ethoxy-2
oxopyridin-1(2H)-yl]propanoyllamino)benzoate (racemate) were hiyded with TFA according
to General Method 2. Yield: 11 mg (44% of theory)

10 LC/MS [Method 3]: R= 2.25 min; MS (ESIpos): m/z = 466 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.76 (s, 1H), 10.70 (s, 1H), 8.01 (d, 1Hp1 (d, 2H),
7.78-7.68 (m, 4H), 7.49 (s, 1H), 6.53 (s, 1H), XGOLH), 3.92 (g, 2H), 1.72 (d, 3H), 1.18 (t, 3H).

Example 130

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-(difluoromethgx2-oxopyridin-1(2)-

15 yl]propanoyllamino)benzoic acid (racemate)

H

Cl N o OH

99 mg (0.18 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-(difluomethoxy)-2-
oxopyridin-1(H)-yl]propanoyllamino)benzoate (racemate) were hiyded with TFA according
to General Method 2. Yield: 75 mg (84% of theory)
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LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 488 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.77 (s, 1H), 10.78 (s, 1H), 8.05 (d, 1FP9 (s, 1H),
7.91 (d, 2H), 7.82-7.68 (m, 4H), 6.89 (t, 1H), 6(651H), 5.57 (q, 1H), 1.72 (d, 3H).

Example 131

4-({2-[4-(5-Chloro-2-cyanophenyl)-2-oxo0-5-(2,2,2flmoroethoxy)pyridin-1(&)-

yl]propanoyl}amino)benzoic acid (racemate)

F
F>H
F CH
N
Cl . @] OH
@]
(@)
\\N

113 mg (0.14 mmol) of tert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-2-oxo-5-@2-
trifluoroethoxy)pyridin-1(24)-yl]propanoyllamino)benzoate (racemate) were hijded with TFA
according to General Method 2. Yield: 39 mg (puéi©?o, 49% of theory)

LC/MS [Method 1]: R= 0.98 min; MS (ESIpos): m/z = 520 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.77 (br. s, 1H), 10.73 (s, 1H), 8.03 1#), 7.92 (d,
2H), 7.82-7.70 (m, 5H), 6.59 (s, 1H), 5.58 (q, 1#K6 (dq, 2H), 1.74 (d, 3H).

Example 132

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(4-

hydroxycyclohexyl)propanoyl}amino)benzoic acid (ituise of racemic diastereomers)

OH

ZT

Cl N O OH
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341 mg (473 pmol) oftert-butyl 4-({3-(4-{[tert-butyl(dimethyl)silylloxy}cyclohexyl)-2-[4-(5-
chloro-2-cyanophenyl)-5-methoxy-2-oxopyridin-HRyl]propanoyl}amino)benzoate (mixture of
racemic diastereomers) were reacted with 912 pl8(Mmol) of TFA according to General
Method 2. The crude product was purified by prefpagaHPLC [column: Chromatorex C18, 10
pm, 125 mm x 30 mm, mobile phase: acetonitrile/mgtadient (0 to 3 min 15% acetonitrile, to 35
min 90% acetonitrile and a further 3 min 90% acietibe)]. Yield: 107 mg (27% of theory)

LC/MS [Method 1]: R= 0.87-0.89 min; MS (ESIneg): m/z = 548 (M-H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.8 (s, 1H), 10.8 (2x s, 1H), 8.00 (d,)1R.92 (d,
2H), 7.79-7.71 (m, 4H), 7.50/7.49 (2x s, 1H), 66588 (2x s, 1H), 5.88-5.81 (m, 1H), 4.45/4.28
(2x d, 1H), 3.69 (s, 3H), 2.23-2.13 (m, 1H), 2.084L(m, 1H), 1.82-1.69 (m, 2H), 1.63-1.28 (m,
4H), 1.24-1.13 (m, 1H), 1.10-0.95 (m, 2H).

Example 133

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(4-
hydroxycyclohexyl)propanoyl}amino)benzoic acid (atiamer 1 of the first diastereomer and

enantiomer 1 of the second diastereomer)

OH
H
Hsc/o Z N N
cl X, © OH
o)
N

Enantiomer separation of 107 mg of the mixtureagemic diastereomers from Example 132 gave
23 mg of the title compound Example 133: Chiral PR = 5.77/5.84 min; 99% ee, diastereomer
ratio: 1:1.

Separation method: column: AZ-H 5 pm 250 mm x 20; mmobile phase: 50% isohexane, 50%

ethanol + 0.2% acetic acid; temperature: 30°C; flate: 15 ml/min; UV detection: 230 nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; mohlease: 50% isohexane, 50% ethanol +
0.2% TFA + 1% water; temperature: 30°C; flow rdtenl/min; UV detection: 220 nm.
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'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.8 (s, 1H), 10.8 (2x s, 1H), 8.00 (d,)1R.92 (d,
2H), 7.79-7.71 (m, 4H), 7.50/7.49 (2x s, 1H), 66588 (2x s, 1H), 5.88-5.81 (m, 1H), 4.45/4.28
(2x d, 1H), 3.69 (s, 3H), 2.23-2.13 (m, 1H), 2.084L(m, 1H), 1.82-1.69 (m, 2H), 1.63-1.28 (m,
4H), 1.24-1.13 (m, 1H), 1.10-0.95 (m, 2H).

Example 134

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(4-

hydroxycyclohexyl)propanoyl}amino)benzoic acid (atiamer 2 of the first diastereomer)

OH

ZT

Cl NN O OH

Enantiomer separation of 107 mg of the mixtureagemic diastereomers from Example 132 gave
11 mg of the title compound Example 134: Chiral IPR, = 9.44 min; 99% ee.

Separation method: column: AZ-H 5 uym 250 mm x 20; mmobile phase: 50% isohexane, 50%

ethanol + 0.2% acetic acid; temperature: 30°C; flate: 15 ml/min; UV detection: 230 nm.

Analysis: column: AZ-H 5 um 250 mm x 4.6 mm; mohilease: 50% isohexane, 50% ethanol +
0.2% TFA + 1% water; temperature: 30°C; flow rdtenl/min; UV detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 8.00 (d, 1AQ1 (d, 2H),
7.78-7.71 (m, 4H), 7.49 (s, 1H), 6.54 (s, 1H), 55890 (m, 1H), 4.45 (d, 1H), 3.69 (s, 3H), 2.23-
2.13 (M ,1H), 1.95-1.85 (m, 1H), 1.84-1.69 (m, 4H),0-0.93 (m, 5H).

Example 135

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(4-

hydroxycyclohexyl)propanoyl}amino)benzoic acid (etiamer 2 of the second diastereomer)
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OH

ZT

Cl N O OH

Enantiomer separation of 107 mg of the mixtureagemic diastereomers from Example 132 gave
14 mg of the title compound Example 135: Chiral IPR, = 11.77 min; 89% ee.

Separation method: column: AZ-H 5 pm 250 mm x 20; mmobile phase: 50% isohexane, 50%

5 ethanol + 0.2% acetic acid; temperature: 30°C; flate: 15 ml/min; UV detection: 230 nm.

Analysis: column: AZ-H 5 pm 250 mm x 4.6 mm; mohlease: 50% isohexane, 50% ethanol +
0.2% TFA + 1% water; temperature: 30°C; flow rdtenl/min; UV detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 8.00 (d, 1AQ1 (d, 2H),
7.79-7.71 (m, 4H), 7.50 (s, 1H), 6.53 (s, 1H), 55881 (m, 1H), 4.29 (d, 1H), 3.69 (s, 3H), 2.22-
10  2.12 (m, 1H), 2.05-1.95 (m, 1H), 1.64-1.14 (m, 9H).

Example 136

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

(trifluoromethoxy)butanoyl}amino)benzoic acid (racate)

E
)<F
o~ °F
H
ch/o Z N N
cl X o) OH
o)
o)
A

15 151 mg (248 pmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methodroxopyridin-
1(2H)-yl]-4-(trifluoromethoxy)butanoyl}lamino)benzoateatemate) and 574 ul (7.45 mmol) of
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TFA were reacted according to General Method 2. draele product was purified by preparative
HPLC [column: Chromatorex C18, 10 um, 125 mm x 3@,nmobile phase: acetonitrile/water
gradient (0O to 3 min 15% acetonitrile, to 35 min%®G@cetonitrile and a further 3 min 90%
acetonitrile)]. Yield: 65 mg (47% of theory)

LC/MS [Method 1]: R= 1.02 min; MS (ESIneg): m/z = 548 (M-H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 8.00 (d, 1)1 (d, 2H),
7.76-7.70 (m, 4H), 7.51 (s, 1H), 6.56 (s, 1H), 5(B1LH), 4.20-4.15 (m, 1H), 4.03-3.99 (m, 1H),
3.69 (s, 3H), 2.66-2.60 (m, 2H).

Example 137

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

(trifluoromethoxy)butanoyl}amino)benzoic acid (etiamer 1)

F
)<F
O F

H
oy waow
Cl N\ O OH
O
O
N

Enantiomer separation of 165 mg of the mixtureagemic diastereomers from Example 136 gave
65 mg of the title compound Example 137: Chiral IIPR = 1.00 min; 99% ee.

Separation method (SFC): column: AZ-H 5 pum 250 mB0xmm; mobile phase: 70% carbon
dioxide, 30% ethanol; temperature: 40°C; flow rd@0 ml/min; UV detection: 210 nm.

Analysis (SFC): column: AZ-3 5 um 250 mm x 4.6 nmubile phase: 85% carbon dioxide, 15%

ethanol; temperature: 30°C; flow rate: 3 ml/min; d&tection: 220 nm.

Example 138

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-4-

(trifluoromethoxy)butanoyl}amino)benzoic acid (etiamer 2)
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Enantiomer separation of 165 mg of the mixtureagemic diastereomers from Example 136 gave
69 mg of the title compound Example 138: Chiral KPR = 2.01 min; 94% ee.

Separation method (SFC): column: AZ-H 5 pm 250 m@0xmm; mobile phase: 70% carbon
dioxide, 30% ethanol; temperature: 40°C; flow rd®@0 ml/min; UV detection: 210 nm.

Analysis (SFC): column: AZ-3 5 pm 250 mm x 4.6 nmubile phase: 85% carbon dioxide, 15%

ethanol; temperature: 30°C; flow rate: 3 ml/min; d&tection: 220 nm.

Example 139

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]-3-(3-ethyloxetan-3-yl)N-[4-(5-
o0xo-4,5-dihydro-1,2,4-oxadiazol-3-yl)phenyl]propatide (racemate)

o)
H,C
H
H3C/O Z N N
cl N o) N
o) \ >;o
N—
N ’

37.4 mg (89.6 umol) of 2-[4-(5-chloro-2-cyanophgrdmethoxy-2-oxopyridin-1(&)-yl]-3-(3-
ethyloxetan-3-yl)propanoic acid (racemate), 15.9 (8§.6 umol) of 3-(4-aminophenyl)-1,2,4-
oxadiazol-5(4)-one, 12.7 mg (89.6 umol) of Oxima and 14.0 ul.§§9mol) of DIC in 950 ul of
dimethylformamide were reacted according to Gengliethod 5. The crude product was purified
by preparative HPLC [column: Chromatorex C18, 10, lr25 mm x 30 mm, mobile phase:

acetonitrile/0.05% formic acid gradient (0 to 3 nli@% acetonitrile, to 35 min 90% acetonitrile
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and a further 3 min 90% acetonitrile)] and themgdvethod 10. Yield: 2 mg (4% of theory)
LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 576 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.9 (br. s, 1H), 10.9 (s, 1H), 7.99 (¢))17.83 (d,
2H), 7.79 (m, 2H), 7.74-7.70 (m, 3H), 6.54 (s, 16082-5.76 (m, 1H), 4.40 (d, 1H), 4.26 (d, 1H),
4.15 (d, 1H), 4.05 (d, 1H), 3.72 (s, 3H), 2.56-2(d¥ 2H), 1.83-1.75 (m, 2H), 0.90 (t, 3H).

Example 140

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl](3,3,4,4,4-

pentadeutero)butanoyl}amino)benzoic acid (racemate)

D
D |[_D
D
D
0 N
HC™ Y TN
cl X o) OH
o
- e
SN

79 mg (purity 91%, 0.14 mmol) dert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho2y-
oxopyridin-1(H)-yl](3,3,4,4,4-pentadeutero)butanoyl}amino)beneoat  (racemate) were
hydrolysed with TFA according to General Method The crude product was purified by
preparative HPLC (Reprosil C18, water/acetoniiiadient). Yield: 30 mg (46% of theory)

LC/MS [Method 1]: R= 0.93 min; MS (ESIpos): m/z = 471 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.74 (br. s, 1H), 10.78 (s, 1H), 8.00 1#), 7.91 (d,
2H), 7.79-7.70 (m, 4H), 7.49 (s, 1H), 6.54 (s, 153 (s, 1H), 3.69 (s, 3H).

Example 141

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

methoxyhexanoyllamino)benzoic acid (enantiomer theffirst diastereomer)
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Diastereomer and enantiomer separation of 528 nmgeofmixture from Example 125 gave, after
further preparative HPLC, 32.5 mg of the title campd Example 141 (enantiomer 1 of the first
diastereomer): Chiral HPLC: R 3.44 min; 99% ee.

Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 85% carbon
dioxide, 15% 2-propanol; temperature: 40°C; flowera80 mil/min; pressure: 100 bar; UV
detection: 210 nm.

Analysis: column: AD-3 5 um 250 mm x 4.6 mm; molglease: 95-50% carbon dioxide, 5-50% 2-

propanol; temperature: 40°C; flow rate: 3 ml/min/ detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.7 (br. s, 1H), 10.8 (s, 1H), 7.99 (¢{)17.90 (d,
2H), 7.79-7.71 (m, 4H), 7.52 (s, 1H), 6.54 (s, 1687-5.81 (m, 1H), 3.68 (s, 3H), 3.13 (s, 3H),
2.96-2.89 (m, 1H), 2.43-2.31 (m, 1H), 2.26-2.17 {#d), 1.58-1.46 (m, 2H), 0.85 (t, 3H).

Example 142

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

methoxyhexanoyl}amino)benzoic acid (enantiomer gheffirst diastereomer)

o s
CH,
H
H3C/O N "
cl X o) OH
o)
o)
N

Diastereomer and enantiomer separation of 528 nmgeofmixture from Example 125 gave, after
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further preparative HPLC, 32.4 mg of the title campd Example 142 (enantiomer 2 of the first
diastereomer): Chiral HPLC: R 3.53 min; 99% ee.

Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 85% carbon
dioxide, 15% 2-propanol; temperature: 40°C; flowera80 ml/min; pressure: 100 bar; UV

detection; 210 nm.

Analysis: column: AD-3 5 um 250 mm x 4.6 mm; molplease: 95-50% carbon dioxide, 5-50% 2-

propanol; temperature: 40°C; flow rate: 3 ml/min/ detection: 220 nm.

'H-NMR (400 MHz, DMSO-g):  [ppm] = 12.7 (br. s, 1H), 10.8 (s, 1H), 7.99 (#)17.90 (d,
2H), 7.79-7.71 (m, 4H), 7.52 (s, 1H), 6.54 (s, 16187-5.81 (m, 1H), 3.68 (s, 3H), 3.13 (s, 3H),
2.96-2.89 (m, 1H), 2.43-2.31 (m, 1H), 2.26-2.17 {id), 1.58-1.46 (m, 2H), 0.85 (t, 3H).

Example 143

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-4-

methoxyhexanoyl}amino)benzoic acid (enantiomer thefsecond diastereomer)

O/CH3
CH,
H
Hsc/o Z N :
cl X, © OH
o)
N

Diastereomer and enantiomer separation of 528 nmbgeofmixture from Example 125 gave, after
further preparative HPLC, 25.9 mg of the title caupd Example 143 (enantiomer 1 of the second
diastereomer): Chiral HPLC: R 3.71 min; 99% ee.

Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 85% carbon
dioxide, 15% 2-propanol; temperature: 40°C; flowera80 ml/min; pressure: 100 bar; UV

detection; 210 nm.

Analysis: column: AD-3 5 um 250 mm x 4.6 mm; molplease: 95-50% carbon dioxide, 5-50% 2-

propanol; temperature: 40°C; flow rate: 3 ml/min/ detection: 220 nm.
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'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.8 (br. s, 1H), 10.8 (s, 1H), 7.99 ())17.91 (d,
2H), 7.77 (d, 2H), 7.75-7.71 (m, 2H), 7.59 (s, 1664 (s, 1H), 5.86-5.81 (m, 1H), 3.68 (s, 3H),
3.19 (s, 3H), 3.09-3.02 (m, 1H), 2.28-2.21 (m, 2H§3-1.45 (m, 2H), 0.86 (t, 3H).

Example 144

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-4-

methoxyhexanoyl}amino)benzoic acid (enantiomer thefsecond diastereomer)

o s
CH,
H
H3C/O N "
cl X o) OH
o)
o)
N

Diastereomer and enantiomer separation of 528 nifgeofmixture from Example 125 gave, after
further preparative HPLC, 21.9 mg of the title campd Example 144 (enantiomer 2 of the second
diastereomer): Chiral HPLC: R 4.27 min; 99% ee.

Separation method (SFC): column: AD-H 5 um 250 mr20xmm; mobile phase: 85% carbon
dioxide, 15% 2-propanol; temperature: 40°C; flowera80 mil/min; pressure: 100 bar; UV
detection: 210 nm.

Analysis: column: AD-3 5 um 250 mm x 4.6 mm; molglease: 95-50% carbon dioxide, 5-50% 2-

propanol; temperature: 40°C; flow rate: 3 ml/min/ detection: 220 nm.

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.8 (br. s, 1H), 10.8 (s, 1H), 7.99 ())17.91 (d,
2H), 7.77 (d, 2H), 7.75-7.71 (m, 2H), 7.59 (s, 1664 (s, 1H), 5.86-5.81 (m, 1H), 3.68 (s, 3H),
3.19 (s, 3H), 3.09-3.02 (m, 1H), 2.28-2.21 (m, 2H§3-1.45 (m, 2H), 0.86 (t, 3H).

Example 145

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-3-[1-

(trifluoromethyl)cyclopropyl]propanoyl}amino)benzoacid (racemate)
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Cl N @) OH

157 mg (255 umol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-[1-(trifluoromethyl)cyclopropyl]propanoyl}mino)benzoate (racemate) were
hydrolysed with 393 pl (5.10 mmol) of trifluoroameticid according to General Method 2, and
after preparative HPLC [column: Chromatorex C18,pi@, 125 mm x 30 mm, mobile phase:
acetonitrile/0.1% formic acid gradient (0 to 3 mid% acetonitrile, to 35 min 90% acetonitrile and
a further 3 min 90% acetonitrile)], the title conupal was obtained. Yield: 94 mg (65% of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIneg): m/z = 558 (M-H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.8 (br. s, 1H), 10.8 (s, 1H), 7.99 (¢))17.92 (d,
2H), 7.78-7.71 (m, 4H), 7.52 (s, 1H), 6.55 (s, 16{86-5.79 (m, 1H), 3.67 (s, 3H), 2.60-2.44 (m,
2H), 0.97-0.79 (m, 4H).

Example 146

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-[1-

(trifluoromethyl)cyclopropyl]propanoyl}amino)benzoacid (enantiomer 1)

£ F

ZT

Cl N O OH

Enantiomer separation of 94 mg of the racemate fEbrample 145 gave 29.9 mg of the title
compound Example 146 (enantiomer 1): Chiral HPLG: B.71 min; 99% ee.
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Separation method (SFC): column: AZ-H 5 pm 250 m@0xmm; mobile phase: 75% carbon
dioxide, 25% ethanol; temperature: 40°C; flow rdat@0 ml/min; pressure: 100 bar; UV detection:
210 nm.

Analysis (SFC): column: AZ-H 5 pm 250 mm x 4.6 mmmbile phase: 80% carbon dioxide, 20%

ethanol; temperature: 40°C; flow rate: 3 ml/min; d&tection: 210 nm.

Example 147

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-3-[1-

(trifluoromethyl)cyclopropyl]propanoyl}amino)benzoacid (enantiomer 2)

£ F
F
H
Hsc/o Z N "
cl Y, © OH
o)
i

Enantiomer separation of 94 mg of the racemate fiEorample 145 gave 27.8 mg of the title
compound Example 147 (enantiomer 2): Chiral HPLG: B.32 min; 99% ee.

Separation method (SFC): column: AZ-H 5 um 250 mB0xmm; mobile phase: 75% carbon
dioxide, 25% ethanol; temperature: 40°C; flow rdi@d ml/min; pressure: 100 bar; UV detection:
210 nm.

Analysis (SFC): column: AZ-H 5 um 250 mm x 4.6 nmmbile phase: 80% carbon dioxide, 20%

ethanol; temperature: 40°C; flow rate: 3 ml/min; dstection: 210 nm.

Example 148

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-[1-

(trifluoromethyl)cyclobutyl]propanoyllamino)benzoaxid (racemate)
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58 mg (0.09 mmol) oftert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methodroxopyridin-
1(2H)-yl]-3-[1-(trifluoromethyl)cyclobutyl]lpropanoyl}anmo)benzoate (racemate) were hydrolysed
with TFA according to General Method 2. The crudedpict was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yied%: mg (65% of theory)

LC/MS [Method 1]: R= 1.09 min; MS (ESIpos): m/z = 574 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 10.88 (s, 1H), 7.99 (d, 1H), 7.92 (d, 2AB1-7.70 (m,
4H), 7.58 (s, 1H), 6.58 (s, 1H), 5.95 (t, 1H), 3(683H), 2.61 (dd, 1H), 2.48 (dd, 1H), 2.21 (t)2H
2.18-2.12 (m, 1H), 2.12-2.02 (m, 1H), 1.99-1.83 2i).

Example 149

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(3,3-

difluorocyclobutyl)propanoyl}amino)benzoic acid ¢emate)

F
F

ZT

Cl N @) OH

175 mg (0.29 mmol) otert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-(3,3-difluorocyclobutyl)propanoyl}amino)beoate (racemate) were hydrolysed with
TFA according to General Method 2. The crude produas purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yiel@2 mg (77% of theory)
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LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 542 (M+Hl)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.77 (s, 1H), 10.79 (s, 1H), 8.00 (d, 1HP2 (d, 2H),
7.79-7.69 (m, 4H), 7.53 (s, 1H), 6.54 (s, 1H), 5@8, 1H), 3.70 (s, 3H), 2.68-2.50 (m, 2H), 2.50-
2.39 (m, 2H), 2.39-2.21 (m, 2H), 2.08-1.95 (m, 1H).

Example 150

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(3-methyloxetan-3-

yl)propanoyl}amino)benzoic acid (racemate)

H,C 0
H
H3C/O Z N N
cl NN, © OH
o)
Ny

25 mg (44 pmol) of allyl 4-({2-[4-(5-chloro-2-cyapbenyl)-5-methoxy-2-oxopyridin-1£2)-yl]-3-
(3-methyloxetan-3-yl)propanoyl}amino)benzoate (rae¢e) and 48.2 ul (445 pmol) dN-
methylaniline were initially charged in 1 ml of raydrofuran, and the resulting solution was
degassed. 5 mg (4 umol) of tetrakis(triphenylphospbpalladium(0) were then added, and the
mixture was stirred at room temperature for ano8@min. The reaction solution was purified
directly by preparative HPLC (neutral) and theettbmpound was obtained after final preparative
thin-layer chromatography (ethyl acetate/cyclohexari:1). Yield: 10.1 mg (purity 92%, 42% of
theory)

LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 522 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.8 (br. s, 1H), 10.8 (s, 1H), 7.99 ())17.92 (d,
2H), 7.77-7.71 (m, 4H), 7.66 (s, 1H), 6.52 (s, 1587 (dd, 1H), 4.46 (d, 1H), 4.29 (d, 1H), 4.11
(d, 1H), 3.95 (d, 1H), 3.72 (s, 3H), 2.68 (dd, 1RB7 (dd, 1H), 1.38 (s, 3H).

Example 151

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(4-methyltetrahydro-Bi-

pyran-4-yl)propanoyl}amino)benzoic acid (racemate)
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cl X o) OH
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69.0 mg (119 umol) of ethyl 4-({2-[4-(5-chloro-2-@yophenyl)-5-methoxy-2-oxopyridin-1H3-
yl]-3-(4-methyltetrahydro-B-pyran-4-yl)propanoyl}amino)benzoate (racemate) 43 ml of
ethanol/water (3/1) were reacted with 198 mg (608ol) of caesium carbonate according to
General Method 4, giving the title compound aftexparative HPLC [column: Chromatorex C18,
10 pm, 125 mm x 30 mm, mobile phase: acetonitriléformic acid gradient (0 to 3 min 10%
acetonitrile, to 35 min 90% acetonitrile and affert3 min 90% acetonitrile)]. Yield: 38 mg (57%

of theory)
LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 550 (M+Hl)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.8 (br. s, 1H), 10.9 (s, 1H), 7.98 (¢))17.92 (d,
2H), 7.77 (d, 2H), 7.74-7.71 (m, 2H), 7.66 (s, 161B2 (s, 1H), 6.05 (dd, 1H), 3.71 (s, 3H), 3.65-
3.40 (m, 4H), 2.29 (dd, 1H), 2.04 (dd, 1H), 1.529L(m, 1H), 1.41-1.25 (m, 2H), 1.16-1.09 (m,
1H), 1.03 (s, 3H).

Example 152

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(cis-4-
methoxycyclohexyl)propanoyllamino)benzoic acid @¢aate)

N

CH,

ZT

Cl NN O OH

2.10 g (3.55 mmol) of ethyl 4-({2-[4-(5-chloro-2-@yophenyl)-5-methoxy-2-oxopyridin-1H3-
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yl]-3-(cis-4-methoxycyclohexyl)propanoyl}amino)benzoate (rae¢e) in 129 ml of ethanol/water
(2.6/1) were reacted with 5.89 g (18.1 mmol) ofsta® carbonate according to General Method 4.
After complete conversion, the pH was adjusted-6ovéith hydrochloric acid (1N) and the mixture
was stirred for another 30 min. The precipitate Wésred off with suction, washed with a little
water and dried under high vacuum and it correspdrid the title compound. Yield: 1.24 g (60%
of theory)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 564 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 7.99 (d, 1A02 (d, 2H),
7.79-7.71 (m, 4H), 7.50 (s, 1H), 6.53 (s, 1H), 55882 (m, 1H), 3.69 (s, 3H), 3.19 (s, 3H), 2.23-
2.13 (M, 1H), 2.02-1.92 (m, 1H), 1.82-1.70 (m, 2H52-1.42 (m, 2H), 1.40-1.16 (m, 5H).

Example 153

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(cis-4-
methoxycyclohexyl)propanoyl}amino)benzoic acid (eti@mer 1)

SN

CH,

\
O
ZT

Cl N O OH

Enantiomer separation of 1.24 g of the racematm fiExample 152 gave 562 mg of the title
compound Example 153 (enantiomer 1): Chiral HPLG: B.18 min; 99% ee.

Separation method (SFC): column: AD-H 5 um 250 mr20xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowera80 ml/min; pressure: 100 bar; UV

detection; 210 nm.

Analysis (SFC): column: AD-3 5 um 250 mm x 4.6 mmubile phase: 95-50% carbon dioxide, 5-
50% 2-propanol; temperature: 40°C; flow rate: 3wk, UV detection: 220 nm.

Example 154

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-3-(cis-4-
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methoxycyclohexyl)propanoyltamino)benzoic acid (eth@mer 2)

N

CH,

\
@)
ZT

Cl N O OH

Enantiomer separation of 1.24 g of the racematm fiExample 152 gave 566 mg of the title
compound Example 154 (enantiomer 2): Chiral HPLG: B.82 min; 98% ee.

5 Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 80% carbon
dioxide, 20% 2-propanol; temperature: 40°C; flowiera80 ml/min; pressure: 100 bar; UV

detection; 210 nm.

Analysis (SFC): column: AD-3 5 um 250 mm x 4.6 mmubile phase: 95-50% carbon dioxide, 5-
50% 2-propanol; temperature: 40°C; flow rate: 3, UV detection: 220 nm.

10 Example 155

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-3-(trans-4-
methoxycyclohexyl)propanoyllamino)benzoic acid @¢atate)

O<

CH,

K
N
)

\
O
ZT

Cl N O OH

1.10 g (1.86 mmol) of ethyl 4-({2-[4-(5-chloro-2-agophenyl)-5-methoxy-2-oxopyridin-1H3-
15 yl]-3-(trans-4-methoxycyclohexyl)propanoyl}amino)benzoate (raet¢e) in 67 ml of ethanol/water

(2.6/1) were reacted with 3.09 g (9.48 mmol) ofsta® carbonate according to General Method 4.

After complete conversion, the pH was adjusted-6ovéith hydrochloric acid (1N) and the mixture
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was stirred for another 30 min. The precipitate Wésred off with suction, washed with a little

water and dried under high vacuum. Yield: 690 mgitp 89%, 59% of theory)

100 mg of the crude product was purified by prefpagaHPLC [column: Chromatorex C18, 10
pum, 125 mm x 30 mm, mobile phase: acetonitrile/Ofb¥mnic acid gradient (0 to 3 min 10%
acetonitrile, to 35 min 90% acetonitrile and a Hert 3 min 90% acetonitrile)], giving the title

compound. Yield: 30 mg (3% of theory)
LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 564 (M+H)

IH-NMR (400 MHz, DMSO-g): & [ppm] = 12.8 (s, 1H), 10.8 (s, 1H), 7.99 (d, 1AP1 (d, 2H),
7.77-7.71 (m, 4H), 7.49 (s, 1H), 6.54 (s, 1H), 55891 (m, 1H), 3.69 (s, 3H), 3.20 (s, 3H), 3.07-
2.99 (M, 1H), 2.24-2.15 (m, 1H), 2.00-1.88 (m, 3HB5-1.73 (M, 2H), 1.15-0.88 (M, 5H).

Example 156

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]-3-(trans-4-
methoxycyclohexyl)propanoyl}amino)benzoic acid (eti@mer 1)

O<

CH,

\
O
ZT

Cl N O OH

Enantiomer separation of 586 mg of the racemata Ezample 155 gave, after further preparative
HPLC, 145 mg of the title compound Example 156 (¢ioaner 1): Chiral HPLC: R= 5.62 min;
99% ee.

Separation method (SFC): column: AZ-H 5 pm 250 mrd0Oxmm; mobile phase: 75% carbon
dioxide, 25% ethanol; temperature: 40°C; flow rdat@0 ml/min; pressure: 100 bar; UV detection:
210 nm.

Analysis (SFC): column: AZ-H 5 pm 250 mm x 4.6 mmmbile phase: 70% carbon dioxide, 30%

ethanol; temperature: 40°C; flow rate: 3 ml/min; d&tection: 220 nm.

Example 157
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4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(trans-4-
methoxycyclohexyl)propanoyl}amino)benzoic acid (eth@mer 2)

O«

CH,

K
N\
\\

\
O
ZT

Cl NN @) OH

Enantiomer separation of 586 mg of the racemata Ezample 155 gave, after further preparative
5 HPLC, 110 mg of the title compound Example 157 (gioaer 2): Chiral HPLC: R= 8.17 min;
99% ee.

Separation method (SFC): column: AZ-H 5 um 250 mm0xmm; mobile phase: 75% carbon
dioxide, 25% ethanol; temperature: 40°C; flow rdi@d ml/min; pressure: 100 bar; UV detection:
210 nm.

10 Analysis (SFC): column: AZ-H 5 um 250 mm x 4.6 nmmbile phase: 70% carbon dioxide, 30%

ethanol; temperature: 40°C; flow rate: 3 ml/min; dstection: 220 nm.

Example 158

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyriei (2H)-yl]-3-cyclobutyl-N-[4-(2-0x0-2,3-
dihydro-1,3-oxazol-5-yl)phenyl]propanamide (racesat

H
H3C/O Y N
cl NN © _
NH
~
Xy \

15

103 mg (purity 94%, 0.25 mmol) of 2-[4-(5-chlorceganophenyl)-5-methoxy-2-oxopyridin-
1(2H)-yl]-3-cyclobutylpropanoic acid (racemate) and &% (0.28 mmol, 1.1 eq.) of 5-(4-

aminophenyl)-1,3-oxazol-2E8-one were reacted according to General Method He Trude
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product was purified by preparative HPLC (Repr@xil8, water/acetonitrile gradient). Yield: 36
mg (27% of theory)

LC/MS [Method 8]: R= 1.30 min; MS (ESIneg): m/z = 543 (M-H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.78 (s, 1H), 10.59 (s, 1H), 8.00 (d, 1RAY6-7.70
(m, 2H), 7.68 (d, 2H), 7.52 (s, 1H), 7.46 (d, 2RA}0 (s, 1H), 6.51 (s, 1H), 5.68 (t, 1H), 3.69 (s,
3H), 2.30-2.17 (m, 3H), 2.01-1.88 (m, 2H), 1.8411(f, 4H).

Example 159

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopynidi(2H)-yl]-3-cyclobutylN-(2-methyl-3-

0x0-2,3-dihydro-H-indazol-6-yl)propanamide (racemate)

0 N H
HC™ N N AN
N—CH,
cl N 0
0

0

NN

\N

101 mg (0.16 mmol) otert-butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-3-cyclobutylpropanoyl}amino)-2-methyl-3-oxo;2-dihydro-H-indazole-1-carboxylate
(racemate) were hydrolysed with TFA according tan&al Method 2. The crude product was
purified by preparative HPLC (Reprosil C18, wateetanitrile gradient). Yield: 52 mg (62% of
theory)

LC/MS [Method 1]: R= 0.95 min; MS (ESIpos): m/z = 532 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.73 (s, 1H), 10.21 (s, 1H), 8.00 (d, 1R)B0-7.70
(m, 3H), 7.57 (d, 1H), 7.53 (s, 1H), 7.18 (dd, 16{B2 (s, 1H), 5.70 (t, 1H), 3.70 (s, 3H), 2.3072.1
(m, 3H), 2.01-1.88 (m, 2H), 1.84-1.61 (m, 4H).

Example 160

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-

methylbutanoyl}amino)benzoic acid (racemate)
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H,C__-CH,
H
ch/o N §
cl N o) OH
o)
o)
N

95 mg (177 pmol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methoroxopyridin-1(H)-
yl]-3-methylbutanoyl}amino)benzoate (racemate) waydrolysed with TFA according to General
Method 2. The crude product was purified by prefpagaHPLC (column: Chromatorex 125 mm x
30 mm, 10 pm, mobile phase: 0.1% aqueous ammoroumeate solution and acetonitrile, gradient
30% acetonitrile to 70% acetonitrile). Yield: 28 1{&3% of theory)

LC/MS [Method 1]: R= 1.00 min; MS (ESIpos): m/z = 480 (M+Hl)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 11.0 (s, 1H), 8.00 (d, 1H), 7.89 (d, 2@)78-7.71 (m,
4H), 7.65 (s, 1H), 6.56 (s, 1H), 5.52 (d, 1H), 3(693H), 1.08 (d, 3H), 0.82 (d, 3H).

Example 161

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-3-methylbutanoyl}amino)-

2-methylbenzoic acid (racemate)

H,C_ _CH,
0 N
HC™ Y N
cl NN, O OH
CH, O
SV

105 mg (207 umol) of methyl 4-({2-[4-(5-chloro-2ayophenyl)-5-methoxy-2-oxopyridin-1H3-
yl]-3-methylbutanoyl}amino)-2-methylbenzoate (racdr) were dissolved in 4.0 ml of methanol.
0.83 ml of a 1N sodium hydroxide solution was added the mixture was heated to reflux for 1 h.
The reaction mixture was then concentrated unakroed pressure and the residue was taken up in
water and acidified with 1N aqueous hydrochloriecdadhe mixture was extracted with ethyl
acetate, the organic phase was dried over sodiuphae and the solvent was removed under
reduced pressure. The residue was purified by pagpa HPLC (column: Chromatorex 125 mm X

30 mm, 10 pm, mobile phase: 0.1% aqueous ammoroumeate solution and acetonitrile, gradient
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30% acetonitrile to 70% acetonitrile). The isoladduct was finally triturated with water and
filtered off with suction. Yield: 15 mg (15% of tbey)

LC/MS [Method 1]: R= 1.03 min; MS (ESIpos): m/z = 494 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.6 (br. s, 1H), 10.9 (s, 1H), 8.00 (¢)17.84 (d,
1H), 7.76-7.71 (m, 2H), 7.64-7.60 (m, 2H), 7.57, (&), 6.55 (s, 1H), 5.51 (d, 1H), 3.69 (s, 3H),
2.51 (s, 3H), 1.08 (d, 3H), 0.82 (d, 3H).

Example 162

6-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]-3-methylbutanoyl}amino)-

1H-benzimidazole-2-carboxylic acid (racemate)

H,C_ _CH,
H H
@) N (e)
/
c XX, © N OH

ASY

130 mg (237 umol) of ethyl 6-({2-[4-(5-chloro-2-ayaphenyl)-5-methoxy-2-oxopyridin-1¥D-
yl]-3-methylbutanoyl}amino)-H-benzimidazole-2-carboxylate (racemate) were hyded with
lithium hydroxide according to General Method 3eMi 56 mg (44% of theory)

LC/MS [Method 1]: R= 0.83 min; MS (ESIpos): m/z = 520 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.9 (s, 1H), 8.20 (s, 1H), 8.14 (s, 1BO (d, 1H),
7.76 (d, 1H), 7.75-7.72 (m, 1H), 7.68 (s, 1H), 7(831H), 7.49 (dd, 1H), 5.53 (d, 1H), 3.70 (s,
3H), 2.61-2.55 (m, 1H), 1.10 (d, 3H), 0.83 (d, 3H).

Example 163

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-4-methoxyN-(2-ox0-2,3-

dihydro-1H-benzimidazol-5-yl)butanamide (racemate)
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Cl

O/CH3
H H
O N

H3C/ = N/i/ N

5 —O0
NS
N
O H

Ny
70 mg (186 pmol) of 2-[4-(5-chloro-2-cyanophenyjrethoxy-2-oxopyridin-1(&)-yl]-4-
methoxybutanoic acid (racemate), 27.7 mg (186 pmol,eq.) of 5-aminobenzimidazolone, 26.4
mg (186 pmol) of Oxima and 28.9 pl (186 pumol) ofCOh 3.9 ml of dimethylformamide were
reacted according to General Method 5. The crudelymt was purified by preparative HPLC
(column: Chromatorex 125 mm x 30 mm, 10 um, mobpitase: water/0.1% formic acid and
acetonitrile/0.1% formic acid, gradient 10% acetidlei to 90% acetonitrile) and then subjected to

basic extraction (aqueous sodium hydroxide sollgibiyl acetate). Yield: 44 mg (47% of theory)
LC/MS [Method 2]: R= 2.22 min; MS (ESIpos): m/z = 508 (M+H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 10.6 (s, 1H), 10.5 (s, 1H), 10.4 (s, 1Bl)2-7.98 (m,
1H), 7.76-7.71 (m, 2H), 7.54 (s, 1H), 7.45 (d, 1AQ9 (dd, 1H), 6.84 (d, 1H), 6.52 (s, 1H), 5.75
(dd, 1H), 3.68 (s, 3H), 3.43-3.23 (m, 2H), 3.213d), 2.44-2.29 (m, 2H).

Example 164

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyriel (2H)-yl]-4-methoxyN-(3-0x0-2,3-

dihydro-1H-indazol-6-yl)butanamide (racemate)

O/CH3
H H
O N
H3C/ = N/q N\NH
Cl . O
O
@]

A S¥

150 mg (377 umol) of 2-[4-(5-chloro-2-cyanophertdimethoxy-2-oxopyridin-1(2H)-yl]-4-
methoxybutanoic acid (racemate) and 65 mg (438 pibleq.) of 6-aminoH-indazol-3(2H)-one
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were reacted according to General Method 1. Thedecrproduct was purified by flash
chromatography (silica gel 50, dichloromethane/metth mixtures). Yield: 105 mg (52% of
theory)

LC/MS [Method 1]: R=0.79 min; MS (ESIpos): m/z = 508 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 11.1 (br. s, 1H), 10.6-10.6 (m, 2H), 8098 (m, 1H),
7.86 (d, 1H), 7.75-7.72 (m, 2H), 7.55-7.51 (m, 2HP8 (dd, 1H), 6.53 (s, 1H), 5.79 (dd, 1H), 3.69
(s, 3H), 3.43-3.36 (m, 1H), 3.31-3.26 (m, 1H), 3(&813H), 2.46-2.34 (m, 2H).

Example 165

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]-4-methoxyN-(2-methyl-3-0x0-
2,3-dihydro-H-indazol-6-yl)butanamide (racemate)

H H
o)
HC™ Y N N
N—CH,
cl X o)
o)

o)

N

SN

225 mg (362 pmol) oftert-butyl 6-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yl]-4-methoxybutanoyl}amino)-2-methyl-3-oxo-2,3hydro-1H-indazole-1-carboxylate
(racemate) were hydrolysed with TFA according tm&al Method 2. Yield: 205 mg (purity 92%,
100% of theory)

LC/MS [Method 1]: R= 0.82 min; MS (ESIpos): m/z = 522 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.7 (s, 1H), 10.2 (s, 1H), 8.02-7.97 @tHl), 7.77 (d,
1H), 7.75-7.72 (m, 2H), 7.56 (d, 1H), 7.52 (s, 1RO (dd, 1H), 6.53 (s, 1H), 5.77 (dd, 1H), 3.69
(s, 3H), 3.44-3.37 (m, 1H), 3.32 (s, 3H), 3.31-3@6 1H), 3.21 (s, 3H), 2.47-2.36 (M, 2H).

Example 166

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyriei(2H)-yl]- N-(1H-indazol-5-yl)-4-

methoxybutanamide (racemate)



o
o N
HC™ Y N N
Cl N ) N/
o H
N
NN

150 mg (398 umol) of 2-[4-(5-chloro-2-cyanophertdinethoxy-2-oxopyridin-1(3)-yl]-4-
methoxybutanoic acid (racemate) and 58.3 mg (43®lufl eq.) of 5-aminoindazole were
reacted according to General Method 1. The crudelymt was purified by preparative HPLC

5 (column: Chromatorex 125 mm x 30 mm, 10 pm, mophese: water and acetonitrile, gradient
10% acetonitrile to 90% acetonitrile). Yield: 88 1@2% of theory)

LC/MS [Method 1]: R= 0.87 min; MS (ESIpos): m/z = 492 (M+H)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 13.0 (s, 1H), 10.5 (s, 1H), 8.14 (s, 1B)2 (s, 1H),
8.01-7.98 (m, 1H), 7.75-7.70 (m, 2H), 7.56 (s, 1HA9 (s, 2H), 6.53 (s, 1H), 5.80 (dd, 1H), 3.69
10 (s, 3H), 3.44-3.37 (m, 1H), 3.34-3.26 (m, 1H), 3(&23H), 2.48-2.31 (m, 2H).

Example 167

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]- N-(3-chloro-H-indazol-5-yl)-

4-methoxybutanamide (racemate)

7
H,C 2N %
Cl - o) /
N
o I
Xy

15 170 mg (451 pmol) of 2-[4-(5-chloro-2-cyanophertylinethoxy-2-oxopyridin-1(&)-yl]-4-
methoxybutanoic acid (racemate) and 92.4 mg (pW@@9Y, 496 pumol, 1.1 eq.) of 5-amino-3-

chloro-H-indazole were reacted according to General Methotihe crude product was purified
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by flash chromatography (silica gel 50, cyclohexatig| acetate mixtures). Yield: 113 mg (48%
of theory)

LC/MS [Method 1]: R=0.97 min; MS (ESIpos): m/z = 526 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.3 (s, 1H), 10.6 (s, 1H), 8.16 (s, 1B1)2-7.98 (m,
1H), 7.76-7.70 (m, 2H), 7.55 (s, 3H), 6.53 (s, 15l}9 (dd, 1H), 3.70 (s, 3H), 3.45-3.37 (m, 1H),
3.31-3.26 (m, 1H), 3.22 (s, 3H), 2.48-2.31 (m, 2H).

Example 168

6-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapdin-1(2H)-yl]-4-

methoxybutanoyl}amino)4i-indole-2-carboxylic acid (racemate)

H H
@) N
H3C/ 2 N/q( \©1N>_<O
Cl N o O OH

N

NN
80 mg (142 umol) of ethyl 6-({2-[4-(5-chloro-2-cygwhenyl)-5-methoxy-2-oxopyridin-1B-yl]-
4-methoxybutanoyl}amino)H-indole-2-carboxylate (racemate) were hydrolysedhwlithium
hydroxide at RT according to General Method 3. &:i€&l0 mg (66% of theory)

LC/MS [Method 1]: R= 0.92 min; MS (ESIpos): m/z = 535 (M+H)

'H-NMR (400 MHz, DMSO-¢): § [ppm] = 12.8 (br. s, 1H), 11.7-11.6 (m, 1H), 1(s51H), 8.03-
7.98 (m, 2H), 7.75-7.71 (m, 2H), 7.58-7.54 (m, 2HP1 (dd, 1H), 7.04-7.02 (m, 1H), 6.52 (s, 1H),
5.80 (dd, 1H), 3.70 (s, 3H), 3.43-3.35 (m, 1H), (@htler HO signal), 3.22 (s, 3H), 2.46-2.36 (m,
2H).

Example 169

6-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapdin-1(2H)-yl]-4-

methoxybutanoyl}amino)-5-methoxyHtindole-2-carboxylic acid (racemate)
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H H
@) N (e
HC™ Y N N
Cl g © -
I
- CH,
SN

80 mg (135 pmol) of ethyl 6-({2-[4-(5-chloro-2-cyawhenyl)-5-methoxy-2-oxopyridin-1(D-yl]-
4-methoxybutanoyl}amino)-5-methoxy-tindole-2-carboxylate (racemate) were hydrolysethwi
lithium hydroxide at RT according to General Mett®drield: 63 mg (purity 90%, 74% of theory)

LC/MS [Method 1]: R= 0.93 min; MS (ESIpos): m/z = 565 (M+H)

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 12.7 (br. s, 1H), 11.6 (s, 1H), 9.41 (d)18.23 (s, 1H),
8.00 (d, 1H), 7.78-7.70 (m, 2H), 7.51 (s, 1H), 7(491H), 6.99-6.97 (m, 1H), 6.57 (s, 1H), 5.79
(dd, 1H), 3.86 (s, 3H), 3.69 (s, 3H), 3.45-3.35 Ri), 3.24 (s, 3H), 2.44-2.31 (m, 2H).

Example 170

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-4-

methylpentanoyl}amino)benzoic acid (racemate)

CH,
ZZN
Cl A 0 OH
o)
Q o)
NN

45 mg (0.08 mmol) ofert-butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenylxopyridin-1(H)-
yl]-4-methylpentanoyl}amino)benzoate (racemate) evenydrolysed with TFA according to
General Method 2. The crude product was purified drgparative HPLC (Reprosil C18,
water/acetonitrile gradient). Yield: 28 mg (pur@®%, 62% of theory)

LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 498 (M+H)
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'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.79 (s, 1H), 10.89 (s, 1H), 8.22 (s, 181p7 (d, 1H),
7.92 (d, 2H), 7.84 (d, 1H), 7.79 (dd, 1H), 7.74 Z8), 6.70 (s, 1H), 5.84 (dd, 1H), 2.32-2.22 (m,
1H), 1.93-1.82 (m, 1H), 1.48-1.35 (m, 1H), 0.94, (6H).

Example 171

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-4-

(trifluoromethoxy)butanoyl}amino)benzoic acid (racate)

F
P
o) F
cl §
ZZN
cl A o) OH
o
S o)
NN

142 mg (purity 81%, 0.19 mmol) dert-butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyl)-2
oxopyridin-1(H)-yl]-4-(trifluormethoxy)butanoyl}amino)benzoate agemate) were hydrolysed
with TFA according to General Method 2. The crudedpict was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yiebd: mg (52% of theory)

LC/MS [Method 2]: R= 3.32 min; MS (ESIpos): m/z = 554 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.79 (s, 1H), 10.87 (s, 1H), 8.26 (s, 181p7 (d, 1H),
7.92 (d, 2H), 7.80 (dd, 1H), 7.77 (d, 1H), 7.74Z8), 6.71 (s, 1H), 5.81 (dd, 1H), 4.24-4.15 (m,
1H), 4.03-3.84 (m, 1H), 2.71-2.59 (m, 2H).

Example 172

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-miebxy-2-oxopyridin-1(#)-yl}-4-

methylpentanoyl)amino]benzoic acid (racemate)
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@) OH

263 mg (purity 88%, 0.39 mmol) dért-butyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenlyb-
methoxy-2-oxopyridin-1(R)-yl}-4-methylpentanoyl)amino]lbenzoate (racematerev hydrolysed
with TFA according to General Method 2. The crudedpict was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yield0 mg (67% of theory)

LC/MS [Method 1]: R=1.10 min; MS (ESIpos): m/z = 535 (M+H)

'H-NMR (400 MHz, DMSO-g): 5 [ppm] = 12.78 (s, 1H), 10.84 (s, 1H), 7.91 (d, 2AHY6 (d, 2H),
7.58 (dd, 1H), 7.50 (d, 1H), 7.40 (s, 1H), 7.29 1H), 7.13 (t, 1H), 6.40 (s, 1H), 5.84 (dd, 1H),
3.63 (s, 3H), 2.22-2.12 (m, 1H), 1.92-1.82 (m, 1H%9-1.36 (m, 1H), 0.94 (t, 6H).

Example 173

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-miebxy-2-oxopyridin-1(#)-yl}-4-

methoxybutanoyl)amino]benzoic acid (racemate)

ZT

@) OH

66 mg (0.11 mmol) oftert-butyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenlyb-methoxy-2-
oxopyridin-1(H)-yl}4-methoxybutanoyl)amino]benzoate (racemate)reva@ydrolysed with TFA



10

15

20

- 424 -

according to General Method 2. The crude produc puaified by preparative HPLC (Reprosil
C18, water/acetonitrile gradient). Yield: 31 mg¥6df theory)

LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 537 (M+Hl)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.73 (s, 1H), 10.73 (s, 1H), 7.90 (d, 2AY6 (d, 2H),
7.57 (dd, 1H), 7.49 (d, 1H), 7.40 (s, 1H), 7.30 1H), 7.13 (t, 1H), 6.39 (s, 1H), 5.74 (dd, 1H),
3.63 (s, 3H), 3.42-3.34 (m, 1H), 3.30-3.24 (m, 134P0 (s, 3H), 2.45-2.34 (m, 2H).

Example 174

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridin-1(H)-yl}-4-methoxyN-(2-
methyl-3-oxo-2,3-dihydro-H-indazol-6-yl)butanamide (racemate)

O/CH3
H H
o N
HC™ Y7 N N
N—CH,
cl N 0
o
0
0
F/}\F
H

132 mg (0.19 mmol) otert-butyl 6-[(2-{4-[5-chloro-2-(difluoromethoxy)phenlyb-methoxy-2-
oxopyridin-1(2H)-yl}-4-methoxybutanoyl)amino]-2-methyl-3-oxo-2,3hydro-1H-indazole- 1-
carboxylate (racemate) were hydrolysed with TFAoading to General Method 2. The crude
product was purified by preparative HPLC (Repr@xil8, water/acetonitrile gradient). Yield: 48
mg (45% of theory)

LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 563 (M+Hl)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.65 (s, 1H), 10.19 (s, 1H), 7.77 (d, 1Ap1-7.51
(m, 2H), 7.49 (d, 1H), 7.42 (s, 1H), 7.33-7.25 @), 7.19 (dd, 1H), 7.13 (t, 1H), 6.39 (s, 1H),
5.75 (dd, 1H), 3.63 (s, 3H), 3.32 (s, 3H), 3.208@), 2.43-2.30 (M, 2H).

Example 175

2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-methox@~oxopyridin-1(H)-yl}-4-methoxyN-(2-

0x0-2,3-dihydro-H-benzimidazol-5-yl)butanamide (racemate)



10

ZT

Ir=z

76 mg (purity 82%, 0.15 mmol) of 2-{4-[5-chloro-g{luoromethoxy)phenyl]-5-methoxy-2-
oxopyridin-1(2H)-yl}-4-methoxybutanoic acid (racemate) and 25 Mdl{ pumol, 1.1 eq.) of 5-
aminobenzimidazolone were reacted according to @érethod 1. The crude product was
purified by preparative HPLC (Reprosil C18, wateetanitrile gradient). Yield: 37 mg (45% of
theory)

LC/MS [Method 1]: R= 0.86 min; MS (ESIpos): m/z = 549 (M+H)

'H-NMR (400 MHz, DMSO-@): 5 [ppm] = 10.56 (s, 1H), 10.50 (s, 1H), 10.30 (s)1H57 (dd,
1H), 7.48 (d, 1H), 7.46-7.40 (m, 2H), 7.30 (d, 1AN.2 (t, 1H), 7.09 (dd, 1H), 6.84 (d, 1H), 6.37
(s, 1H), 5.73 (dd, 1H), 3.62 (s, 3H), 3.34-3.23 2i), 3.20 (s, 3H), 2.40-2.25 (m, 2H).

Example 176

4-{[2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mébxy-2-oxopyridin-1(#)-yl}-4-

(trifluoromethoxy)butanoyllamino}benzoic acid (rawcate)

F

ZT

O OH
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195 mg (0.29 mmol) ofert-butyl 4-{[2-{4-[5-chloro-2-(difluoromethoxy)phenjd5-methoxy-2-
oxopyridin-1(2H)-yl}-4-(trifluoromethoxy)butanoyllamino}benzoateracemate) were hydrolysed
with TFA according to General Method 2. The crudedpict was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yiedd: mg (50% of theory)

LC/MS [Method 1]: R= 1.07 min; MS (ESIpos): m/z = 591 (M+Hl)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 12.76 (s, 1H), 10.75 (s, 1H), 7.91 (d, 2AHY5 (d, 2H),
7.58 (dd, 1H), 7.46 (d, 1H), 7.40 (s, 1H), 7.304H), 7.11 (t, 1H), 6.41 (s, 1H), 5.79 (t, 1H), %1
4.11 (m, 1H), 4.04-3.95 (m, 1H), 3.63 (s, 3H), 22657 (m, 2H).

Example 177

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mieoxy-2-oxopyridin-1(#)-yl}-3-[(2 R)-
tetrahydro-B-pyran-2-ylJpropanoyl)amino]lbenzoic acid (mixturef @enantiomerically pure

diastereomers 1 and 2)

OH

67 mg (0.11 mmol) oftert-butyl 4-[(2-{4-[5-chloro-2-(difluoromethoxy)phenlyb-methoxy-2-
oxopyridin-1(H)-yl}-3-[(2 R)-tetrahydro-B-pyran-2-yl]propanoyl)amino]benzoate  (mixture of
enantiomerically pure diastereomers 1 and 2) wedrdlysed with TFA according to General
Method 2. The crude product was purified by prejpageHPLC (Reprosil C18, water/acetonitrile
gradient). Yield: 25 mg (41% of theory)

LC/MS [Method 1]: R= 1.05 min; MS (ESIpos): m/z = 577 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.75 (s, 1H), 10.74/10.65 (2x s, 1H),4#086 (m,
2H), 7.81-7.72 (m, 2H), 7.59/7.56 (2x t, 1H), 7588 (2x d, 1H), 7.42/7.38 (2x s, 1H), 7.33-7.27
(m, 1H), 7.13/7.12 (2x t, 1H), 6.38/6.37 (2x s, 18)80/5.72 (Vdd, 1H), 3.90-3.78 (m, 1H),
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3.63/3.62 (2x s, 3H), 3.29-3.03 (M, 2H), 2.39-2(09 2H), 1.79-1.70 (m, 1H), 1.67-1.54 (m, 1H),
1.48-1.18 (m, 4H).

Example 178

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]butanoyl}amino)-2-

fluorobenzoic acid (racemate)

H,C
H
|_|3C/o N N F
Cl A @) OH
o
o}
Ny

249 mg (0.43 mmol) otert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yllbutanoyl}amino)-2-fluorobenzoate (racemate)reveeacted according to General Method
2. The crude product was purified by preparativeLERwater/acetonitrile/0.1% formic acid
gradient). Yield: 145 mg (65% of theory)

LC/MS [Method 8]: R=1.19 min; MS (ESIpos): m/z = 484 (M+H)

'H-NMR (400 MHz, DMSO-@): & [ppm] = 12.99 (br. s, 1H), 10.94 (s, 1H), 8.0277(@n, 1H),
7.86 (t, 1H), 7.77-7.67 (m, 3H), 6.54 (s, 1H), 5(6d, 1H), 3.69 (s, 3H), 3.26-2.11 (m, 2H), 0.91
(t, 3H),

F-NMR (376.54 MHz, DMSO-¢: & [ppm] = -107.7.

Example 179

4-({(29-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxomiri-1(2H)-yl]butanoyl}amino)-2-

fluorobenzoic acid (enantiomer 2)

\
©)
ZT
n

Cl A @) OH
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Enantiomer separation of 135 mg of the racematms fiixample 178 gave 36 mg of the title

compound Example 179 (enantiomer 2): chiral SRG R67 min; 99% ee.

Separation method (SFC): column: Chiralpak AZ-H 580 mm x 30mm; mobile phase: 60%
carbon dioxide, 40% ethanol; temperature: 40°Op flate: 100 ml/min; pressure: 80 bar; UV

detection:; 220 nm.

Analysis: column: Chiralpak AZ-H 5p 250 mm x 4.6mmmobile phase: 60% carbon dioxide, 40%

ethanol; flow rate: 3 ml/min; UV detection: 220 nm.

Example 180

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxain-1(2H)-yl]butanoyl}amino)-3-

fluorobenzoic acid (racemate)

ZT

cl A o) OH

125 mg (0.23 mmol) otert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-metho@rexopyridin-
1(2H)-yllbutanoyl}amino)-3-fluorobenzoate (racemate)reveeacted according to General Method
2. The crude product was purified by preparativeLERwater/acetonitrile/0.1% formic acid
gradient). Yield: 57 mg (51% of theory)

LC/MS [Method 1]: R= 0.94 min; MS (ESIpos): m/z = 484 (M+Hl)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 13.13 (br. s, 1H), 10.55 (s, 1H), 8.111t), 8.02-7.97
(m, 1H), 7.79-7.70 (m, 4H), 7.46 (s, 1H), 6.55XHl), 5.80 (dd, 1H), 3.68 (s, 3H), 2.27-2.10 (m,
2H), 0.91 (t, 3H),

F-NMR (376.54 MHz, DMSO-g: & [ppm] = -123.9.

Example 181

4-({(29-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxomiri-1(2H)-yl]butanoyl}amino)-3-

fluorobenzoic acid (enantiomer 2)
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H,C i
0 N
H,C” Y7 N
Cl A @) OH
o)
S o)
SN

Enantiomer separation of 55 mg of the racemate fEbtample 180 gave 27 mg of the title
compound Example 181 (enantiomer 2): chiral SRG R0O7 min; >99% ee.

Separation method (SFC): column: AD-H 5 pm 250 m@0xmm; mobile phase: 85% carbon
dioxide, 15% ethanol; temperature: 40°C; flow rdat@0 ml/min; pressure: 100 bar; UV detection:

210 nm.

Analysis: column: AD-H 5 um 250 mm x 4.6 mm; mobpbase: 80% carbon dioxide, 20%

ethanol; flow rate: 3 ml/min; UV detection: 220 nm.

Example 182

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxajmin-1(2H)-yl]butanoyl}amino)-2,5-

difluorobenzoic acid (racemate)

H,C
O N F
HC”™ Y N
cl X o) OH
o F
S o)
SN

179 mg (0.32 mmol) ofert-butyl 4-({2-[4-(5-chloro-2-cyanophenyl)-5-methox@roxopyridin-
1(2H)-yllbutanoyl}amino)-2,5-difluorobenzoate (racemjaterere reacted according to General
Method 6A. The crude product was purified by prapge HPLC (water/acetonitrile/0.1% formic
acid gradient). Yield: 105 mg (65% of theory)

LC/MS [Method 8]: R= 1.21 min; MS (ESIpos): m/z = 502 (M+Hl)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 13.36 (br. s, 1H), 10.74 (s, 1H), 8.0877(n, 2H),
7.77-7.68 (m, 3H), 7.45 (s, 1H), 6.55 (s, 1H), 56868 (m, 1H), 3.69 (s, 3H), 2.25-2.14 (m, 2H),
0.90 (t, 3H),
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F-NMR (376.54 MHz, DMSO-¢: & [ppm] = -112.6, -129.8.

Example 183

4-({(29-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxomiri-1(2H)-yl]butanoyl}amino)-2,5-

difluorobenzoic acid (enantiomer 2)

H,C
O H F
H,C” Y N
Cl A @) OH
o F
Q 0
NN

Enantiomer separation of 100 mg of the racematm fiexample 182 gave 33 mg of the title

compound Example 183 (enantiomer 2): chiral SRG: R05 min; >99% ee.

Separation method (SFC): column: Chiralpak AZ-H 5280 mm x 30mm; mobile phase: 75%
carbon dioxide, 25% ethanol; temperature: 40°Qy ftate: 100 ml/min; pressure: 100 bar; UV

detection; 210 nm.

Analysis: column: Chiralpak AZ-H 5y 250 mm x 4.6mmmobile phase: 70% carbon dioxide, 30%

ethanol; flow rate: 3 ml/min; UV detection: 220 nm.

Example 184

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxajmin-1(2H)-yl]butanoyl}amino)-2,3-

difluorobenzoic acid (racemate)

CH,
F
H
O N F
HC” Y N
cl ™ o] OH
o)
o)
X

80 mg (0.15 mmol) of methyl 4-({2-[4-(5-chloro-2-&yophenyl)-5-methoxy-2-oxopyridin-1D-
yl]butanoyl}amino)-2,3-difluorobenzoate (racemate¢re reacted according to General Method

6B. The crude product was purified by preparativeLB (water/acetonitrile/0.1% formic acid
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gradient). Yield: 58 mg (74% of theory)
LC/MS [1]: R = 0.96 min; MS (ESIpos): m/z = 502 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 13.40 (br. s, 1H), 10.73 (s, 1H), 8.0277(n, 1H),
7.90-7.84 (m, 1H), 7.76-7.71 (m, 2H), 7.71-7.64 {), 7.45 (s, 1H), 6.55 (s, 1H), 5.78 (dd, 1H),
3.68 (s, 3H), 2.27-2.13 (m, 2H), 0.91 (t, 3H),

9F-NMR (376.54 MHz, DMSO-§): 5 [ppm] = -135.72, -147.97.

Example 185

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxamin-1(2H)-yl]butanoyl}amino)-2,6-

difluorobenzoic acid (racemate)

H.C
O N F
HC™ Y N
Cl N o) OH
o)
F 0
\\N

67 mg (0.20 mmol, 2 eq.) of caesium carbonate wdded to a solution of 53 mg (0.10 mmol) of
methyl  4-({2-[4-(5-chloro-2-cyanophenyl)-5-methofyexopyridin-1(2H)-yl]butanoyl}amino)-
2,6-difluorobenzoate (racemate) in 1.25 ml of atom of methanol/water (4/1), and the resulting
suspension was stirred at 60°C for 1 h. Methand reanoved at 30°C under reduced pressure.
The reaction mixture was cooled to RT and adjusiquH 3 using aqueous hydrochloric acid (1N).
The aqueous phase was extracted with ethyl acefag.combined organic phases were dried
(sodium sulphate), filtered and concentrated uréeluced pressure. The crude product was
purified by preparative HPLC (water/acetonitrilé® formic acid gradient). Yield: 11 mg (21% of
theory)

LC/MS [Method 1]: R= 0.96 min; MS (ESIpos): m/z = 502 (M+H)

'H-NMR (400 MHz, DMSO-g¢): 5 [ppm] = 13.63 (br. s, 1H), 10.88 (br. s, 1H), 8(@01H), 7.76-
7.71 (m, 2H), 7.47 (s, 1H), 7.40-7.28 (m, 2H), 6(541H), 5.56 (dd, 1H), 3.69 (s, 3H), 2.24-2.11
(m, 2H), 0.89 (t, 3H).

Example 186
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2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]- N-[4-(5-0x0-4,5-dihydro-1,2,4-

thiadiazol-3-yl)phenyl]butanamide (racemate)

CH,
H
o) N
HC™ Y7 N
Cl N O N
0
\ >:O
N—g
\\N

65 mg (0.19 mmol) of 2-[4-(5-chloro-2-cyanophenfjnethoxy-2-oxopyridin-1(#)-yl]butanoic
acid (racemate) and 54 mg (0.28 mmol, 1.5 eq.)-@-8minophenyl)-1,2,4-thiadiazol-3-one
were reacted according to General Method 7. Theecpwoduct was purified by preparative HPLC
(water/acetonitrile/0.1% formic acid gradient). Niie45 mg (46% of theory)

LC/MS [Method 8]: Rt = 1.25 min; MS (ESIpos): m/A521 (M+HY),

'H-NMR (400 MHz, DMSO-¢): 5 [ppm] = 13.31(br. s, 1H), 10.78 (s, 1H), 8.02-7(®8 1H),
7.94-7.89 (m, 2H), 7.80-7.71 (m, 4H), 7.50 (s, 16454 (s, 1H), 5.64 (dd, 1H), 3.69 (s, 3H), 2.26-
2.10 (M, 2H), 0.91 (t, 3H).

Example 187

(29-2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxomiri-1(2H)-yl]- N-[4-(5-0x0-4,5-dihydro-
1,2,4-thiadiazol-3-yl)phenyl]butanamide (enantior@er

CH,
H
) N
HC”™ Y7 N
cl X 0 §
o)
\ >:O
N—g
N
SN

Enantiomer separation of 40 mg of the racemate fEbtample 186 gave 10 mg of the title

compound Example 187 (enantiomer 2): Chiral HPLG: B.83 min; >99% ee.

Separation method (HPLC): column: Chiralpak 1B 5 g&® mm x 20 mm; mobile phase: 50%

hexane, 50% 2-propanol; temperature: 35°C; flow:r20 ml/min; UV detection: 220 nm.
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Analysis: column: Chiralcel OD-H 5 pm 250 mm x 4n8n; mobile phase: 50% hexane, 50% 2-

propanol; flow rate: 1 ml/min; temperature: 30°G/ detection: 220 nm.

Example 188

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]- N-[4-(5-thioxo-4,5-dihydro-
1,2,4-oxadiazol-3-yl)phenyl]butanamide (racemate)

CH,
H
o) N
HC™ Y N
Cl N o) H
o)
\ >=S
N—g
X
NN

36 mg (0.10 mmol) of 2-[4-(5-chloro-2-cyanopheniimethoxy-2-oxopyridin-1(R)-yl]butanoic
acid (racemate) and 30 mg (0.16 mmol, 1.5 eq.)-6f-8minophenyl)-1,2,4-oxadiazole-5{}
thione were reacted according to General Methadkh@.crude product was purified by preparative
HPLC (water/acetonitrile/0.1% formic acid gradienfjeld: 21 mg (38% of theory)

LC/MS [Method 8]: Rt = 1.26 min; MS (ESIneg): m/A20 (M-H),

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 10.85 (s, 1H), 8.02-7.97 (m, 1H), 7.8967 (@, 4H),
7.76-7.71 (m, 2H), 7.50 (s, 1H), 6.54 (s, 1H), 5(6d, 1H), 3.69 (s, 3H), 2.26-2.11 (m, 2H), 0.91
(t, 3H).

Example 189

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]- N-[4-(1,3-0xazol-2-
yh)phenyllbutanamide (racemate)

CH

ZT

Cl NN O N
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100 mg (0.29 mmol) of 2-[4-(5-chloro-2-cyanopheridinethoxy-2-oxopyridin-1(#)-yl]butanoic
acid (racemate) and 73 mg (0.43 mmol, 1.5 eq.) 91,30xazol-2-yl)aniline were reacted
according to General Method 7. The crude produd peaified by normal phase chromatography
(mobile phase: dichloromethane/methanol 1-10% medlu Yield: 89 mg (63% of theory)

LC/MS [Method 1]: Rt = 1.04 min; MS (ESIpos): m/z89 (M+HY)',

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.76 (s, 1H), 8.18 (d, 1H), 8.00 (d, 1R)98-7.93 (m,
2H), 7.83-7.78 (m, 2H), 7.76-7.71 (m, 2H), 7.511(), 7.35 (d, 1H), 6.54 (s, 1H), 5.65 (dd, 1H),
3.69 (s, 3H), 2.26-2.10 (m, 2H), 0.91 (t, 3H).

Example 190

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]- N-[4-(1,2,4-oxadiazol-3-

yhphenyllbutanamide (racemate)

CH,

H

o) N

HC™ Y N
Cl N o) N
(@) —~ N\
Q N=/
NN

100 mg (0.29 mmol) of 2-[4-(5-chloro-2-cyanopheridinethoxy-2-oxopyridin-1(&)-yl]butanoic
acid (racemate) and 73 mg (0.43 mmol, 1.5 eq.)-(f,2,4-oxadiazol-3-yl)aniline were reacted
according to General Method 7. The crude produd paified by normal phase chromatography
(mobile phase: dichloromethane/methanol 2-5% meguand subsequently by preparative HPLC
(water/acetonitrile/0.1% formic acid gradient). Mie81 mg (55% of theory)

LC/MS [Method 1]: Rt = 0.95 min; MS (ESIpos): m/z80 (M+HY)',

'H-NMR (400 MHz, DMSO-g): & [ppm] = 10.85 (s, 1H), 9.30 (s, 1H), 8.03-7.97 @Hl), 7.89-
7.84 (m, 2H), 7.76-7.71 (m, 2H), 7.51 (s, 1H), 6(551H), 5.65 (dd, 1H), 3.70 (s, 3H), 2.27-2.12
(m, 2H), 0.92 (t, 3H).

Example 191

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyndi(2H)-yl]- N-[4-(5-methyl-1,3,4-

oxadiazol-2-yl)phenyl]butanamide (racemate)
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CH,
H
o) N
HC™ Y N
Cl ™ 0
O /N\N
o\/<
N
A
N CH

100 mg (0.29 mmol) of 2-[4-(5-chloro-2-cyanopheridinethoxy-2-oxopyridin-1(&)-yl]butanoic
acid (racemate) and 76 mg (0.43 mmol, 1.5 eq.)-@-rhethyl-1,3,4-oxadiazol-2-yl)aniline were
reacted according to General Method 7. The crudmlymt was purified by normal phase
chromatography (mobile phase: dichloromethane/methk-10% mixtures). Yield: 144 mg (99%
of theory)

LC/MS [Method 1]: Rt = 0.98 min; MS (ESIpos): m/584 (M+HY),

'H-NMR (400 MHz, DMSO-g): § [ppm] = 10.83 (s, 1H), 8.02-7.97 (m, 1H), 7.9737(@n, 2H),
7.88-7.82 (m, 2H), 7.76-7.71 (m, 2H), 7.50 (s, 16{54 (s, 1H), 5.65 (dd, 1H), 3.69 (s, 3H), 2.56
(s, 3H), 2.27-2.11 (m, 2H), 0.92 (t, 3H).

Example 192

Methyl 3-{5-[4-({2-[4-(5-chloro-2-cyanophenyl)-5-nieoxy-2-oxopyridin-1(#)-
yl]butanoyl}amino)phenyl]-#-1,2,4-triazol-3-yl}-2,2,3,3-tetrafluoropropanodtacemate)

CH,
0 N
HC™ Y N
H
Cl NNy © HoF
I / 3 O
N<
N N
SN F
F O—CH,

87 mg (0.25 mmol) of 2-[4-(5-chloro-2-cyanopheniimethoxy-2-oxopyridin-1(H)-yl]butanoic
acid (racemate) and 88 mg (0.28 mmol, 1.1 eq.) ethgi 3-[5-(4-aminophenyl)#-1,2,4-triazol-
3-yl]-2,2,3,3-tetrafluoropropanoate were reacterbeding to General Method 1. The crude product
was purified by preparative HPLC (Reprosil C18,ev&icetonitrile gradient). Yield: 96 mg (purity
94%, 56% of theory)
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LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 647 (M+H)
Example 193

3-{5-[4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-@opyridin-1(2)-
yl]butanoyl}amino)phenyl]-#-1,2,4-triazol-3-yl}-2,2,3,3-tetrafluoropropanoicid (racemate)

CH,
0 N
H,C” Y N
H
Cl NN © S
A7 0
N N
SN F
F OH

96 mg (purity 94%, 0.14 mmol) of methyl 3-{5-[4-{&-(5-chloro-2-cyanophenyl)-5-methoxy-2-

oxopyridin-1(AH)-yl]butanoyl}amino)phenyl]-#-1,2,4-triazol-3-yl}-2,2,3,3-tetrafluoropropanoate

(racemate) were hydrolysed with lithium hydroxidec@ding to General Method 3. The crude
product was purified by preparative HPLC (Repr@xil8, water/acetonitrile gradient). Yield: 28
mg (32% of theory)

LC/MS [Method 1]: R=0.86 min; MS (ESIpos): m/z = 633 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 15.01 (br. s, 1H), 10.77 (s, 1H), 8.0347(@n, 3H),
7.82 (d, 2H), 7.77-7.71 (m, 2H), 7.51 (s, 1H), 6(551H), 5.65 (dd, 1H), 3.70 (s, 3H), 2.31-2.10
(m, 2H), 0.92 (t, 3H).

Example 194

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi(2H)-yl]- N-(4-fluoro-3-oxo-2,3-dihydro-

1H-indazol-6-yl)butanamide (racemate)

CH

\
O
ZT

pzd

cl X o)
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100 mg (0.28 mmol) of 2-[4-(5-chloro-2-cyanopheriinethoxy-2-oxopyridin-1(#)-yl]butanoic
acid (racemate) and 51 mg (0.31 mmol, 1.1 eq.}ahéo-4-fluoro-1,2-dihydro-3-indazol-3-one
were reacted according to General Method 6. Theecpnoduct was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yiebdng (4% of theory)

LC/MS [Method 1]: R=0.86 min; MS (ESIpos): m/z = 496 (M+H)

'H-NMR (400 MHz, DMSO-¢): & [ppm] = 11.63 (br. s, 1H), 10.77 (br. s, 1H), B)(8, 1H), 8.00
(d, 1H), 7.78-7.69 (m, 2H), 7.60 (s, 1H), 7.518l), 6.87 (d, 1H), 6.56 (s, 1H), 5.62 (dd, 1H),
3.70 (s, 3H), 2.25-2.08 (m, 2H), 0.91 (t, 3H).

Example 195

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]- N-[3-(trifluoromethyl)-1H-

indazol-6-yllbutanamide (racemate)

CH,
H H
o) N
HC™ Y N N
N
cl A o) Y
o)
F
X For

82 mg (0.23 mmol) of 2-[4-(5-chloro-2-cyanophenylmethoxy-2-oxopyridin-1(&)-yl]butanoic
acid (racemate) and 51 mg (0.25 mmol, 1.1 eq.)-@fifBuoromethyl)-1H-indazole-6-amine were
reacted according to General Method 6. The crudelymt was purified by preparative HPLC
(Reprosil C18, water/acetonitrile gradient). Yied mg (25% of theory)

LC/MS [Method 1]: R= 1.08 min; MS (ESIpos): m/z = 530 (M+Hl)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 13.83 (s, 1H), 10.81 (s, 1H), 8.28 (s, 181p0 (d, 1H),
7.79-7.71 (m, 3H), 7.53 (s, 1H), 7.39 (dd, 1H),66(5, 1H), 5.67 (dd, 1H), 3.70 (s, 3H), 2.27-2.11
(m, 2H), 0.92 (t, 3H).

Example 196

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]- N-(3-chloro-H-indazol-5-

yhbutanamide (racemate)



10

15

20

- 438 -

CH,
y Cl
H3C/O Z N N N\
Cl \ o o] N/N
N

Ny

In two batches, a total of 242 mg (0.68 mmol) didZ5-chloro-2-cyanophenyl)-5-methoxy-2-
oxopyridin-1(2H)-yl]butanoic acid (racemate) and 404 mg (purit$a3D0.75 mmol, 1.1 eq.) of 3-
chloro-JH-indazole-5-amine were reacted according to Gerndethod 1. The combined crude
products were purified by repeated preparative HPREprosil C18, water/acetonitrile gradient).
Yield: 18 mg (purity 94%, 13% of theory) of thddicompound Example 196 and 65 mg (55% of
theory) of the title compound Example 197, whiclsusolated as a by-product due to the starting

material 3-chloro-#H-indazole-5-amine employed being contaminated iktiindazole-5-amine.
LC/MS [Method 1]: R= 1.01 min; MS (ESIpos): m/z = 496 (M+H)

'H-NMR (400 MHz, DMSO-g): § [ppm] = 13.25 (s, 1H), 10.64 (s, 1H), 8.16 (s, 181p0 (d, 1H),
7.77-7.70 (m, 2H), 7.59-7.49 (m, 3H), 6.55 (s, 15{H6 (dd, 1H), 3.70 (s, 3H), 2.28-2.09 (m, 2H),
0.92 (t, 3H).

Example 197

2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxopyridi (2H)-yl]- N-(1H-indazol-5-

yhbutanamide (racemate)

CH,
0 N
H.C™ Y N W
/
cl NN © \
N
SN

The title compound Example 197 was isolated as -prbgiuct in the preparation of the title

compound Example 196. Yield: 65 mg (55% of theory)
LC/MS [Method 1]: R=0.90 min; MS (ESIpos): m/z = 462 (M+Hl)

'H-NMR (400 MHz, DMSO-g):  [ppm] = 13.00 (s, 1H), 10.50 (s, 1H), 8.15 (s, 18D5-7.96
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(m, 2H), 7.77-7.70 (m, 2H), 7.55 (s, 1H), 7.73-7(4% 2H), 6.54 (s, 1H), 5.68 (dd, 1H), 3.69 (s,
3H), 2.26-2.08 (m, 2H), 0.92 (t, 3H).

Example 198

4-({2-[4-(5-Chloro-2-cyanophenyl)-5-methoxy-2-oxapin-1(2H)-yl]-3-(1,1-dioxidotetrahydro-
2H-thiopyran-4-yl)propanoyl}amino)benzoic acid (racee)

0
I
S:O
o N
H,C™ Y N
cl X o) OH
o)
- O
NN

329 mg (537 pmol) of ethyl 4-({2-[4-(5-chloro-2-ayaphenyl)-5-methoxy-2-oxopyridin-1kB-
yl]-3-(1,1-dioxidotetrahydro-&-thiopyran-4-yl)propanoyl}amino)benzoate (racemate)19.4 ml

of ethanol/water (2.6/1) were reacted with 893 &4 mmol) of caesium carbonate according to
General Method 6C, giving the title compound aftesparative HPLC [column: Chromatorex C18,
10 pm, 125 mm x 30 mm, mobile phase: acetonitr&/G% formic acid gradient (0 to 3 min 10%
acetonitrile to 35 min 90% acetonitrile and a fartB min 90% acetonitrile)]. Yield: 136 mg (43%

of theory)
LC/MS [Method 1]: R= 0.89 min; MS (ESIpos): m/z = 584 (M+H)

'H-NMR (400 MHz, DMSO-g):  [ppm] = 12.8 (br. s, 1H), 10.8 (s, 1H), 8.01 (#{)17.92 (d,
2H), 7.77-7.71 (m, 4H), 7.51 (s, 1H), 6.56 (s, 15185 (dd, 1H), 3.71 (s, 3H), 3.14-2.96 (m, 4H),
2.37-2.27 (m, 1H), 2.15-2.03 (m, 3H), 1.81-1.65 i), 1.55-1.43 (M, 1H).

Example 199

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mikoxy-2-oxopyridin-1(#)-yl}-3-[(2 -
tetrahydro-B-pyran-2-yl]propanoyl)amino]lbenzoic acid (mixturef @enantiomerically pure

diastereomers 1 and 2)
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ZT

O OH

315mg (0.49 mmol) of ethyl 4-[(2-{4-[5-chloro-2ifllioromethoxy)phenyl]-5-methoxy-2-

oxopyridin-1(H)-yl}-3-[(2 §-tetrahydro-H-pyran-2-yl]propanoyl)amino]benzoate  (mixture of
enantiomerically pure diastereomers 1 and 2) im@.6f ethanol/water (4/1) were hydrolyzed with
322 mg (0.99 mmol, 2.0 eq.) of caesium carbonat®rding to General Method 4. The crude
product was purified by preparative HPLC (ReprdSil8, water/acetonitrile gradient). Yield:
111 mg (39% of theory)

LC/MS [Method 1]: R= 1.05 min; MS (ESIpos): m/z = 577 (M+H)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.76 (s, 1H), 10.74/10.65 (2x s, 1H), 47086 (m,
2H), 7.81-7.72 (m, 2H), 7.59/7.57 (2x t, 1H), 7588 (2x d, 1H), 7.42/7.38 (2x s, 1H), 7.33-7.27
(m, 1H), 7.13/7.12 (2x t, 1H), 6.38/6.37 (2x s, 18)80/5.72 (Vdd, 1H), 3.90-3.78 (m, 1H),
3.63/3.62 (2x s, 3H), 3.29-3.03 (M, 2H), 2.39-2(09 2H), 1.79-1.70 (m, 1H), 1.67-1.54 (m, 1H),
1.48-1.18 (m, 4H).

Example 200

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mkoxy-2-oxopyridin-1(#)-yl}-3-[(2 -

tetrahydro-#1-pyran-2-yl]propanoyl)amino]benzoic acid (enantisivaly pure diastereomer 1)
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ZT

O OH

Diastereomer separation of the compound from ExerdfP to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 pum, Daicel Chiralpak
AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChirakplC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 201

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-miebxy-2-oxopyridin-1(#)-yl}-3-[(2 S)-

tetrahydro-B-pyran-2-yl]propanoyl)amino]benzoic acid (enantioiv@ly pure diastereomer 2)

ZT

O OH

Diastereomer separation of the compound from Exarifb to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 pum, Daicel Chiralpak
AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChiraklC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 202

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-3-[(2 9-tetrahydro-2-pyran-
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2-yl]propanoyl}amino)benzoic acid (mixture of eniamerically pure diastereomers 1 and 2)

0
cl N
~ N
Cl _ 0 OH
0
0
\\N

364 mg (0.61 mmol) aert-butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyl}&opyridin-1(H)-
yl]-3-[(29-tetrahydro-H-pyran-2-yl]propanoyl}amino)benzoate (mixture ofaetiomerically pure
diastereomers 1 and 2) were hydrolysed with TFAoaing to General Method 2. The crude
product was purified by preparative flash chromedphy (silica gel 50, eluent:
dichloromethane/methanol gradient). Yield: 264 Mm@l of theory)

LC/MS [Method 1]: R= 1.05 min; MS (ESIpos): m/z = 540 (M+Hl)

'H-NMR (400 MHz, DMSO-g): 8 [ppm] = 12.75 (s, 1H), 10.78 (s, 1H), 8.20 (d, 1B)06 (dd,
1H), 7.94-7.87 (m, 2H), 7.84-7.71 (m, 4H), 6.651(d), 5.81 (br. s, 1H), 3.89-3.77 (m, 1H), 3.26-
3.01 (m, 2H), 2.47-2.15 (m, 2H), 1.80-1.70 (m, 1HK5-1.55 (m, 1H), 1.47-1.21 (m, 4H).

Example 203

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-3-[(2 S)-tetrahydro-H-pyran-

2-yl]propanoyl}amino)benzoic acid (enantiomericgblyre diastereomer 1)

0
cl N
ZZN
Cl _ 0 OH
0
0
\\N

Diastereomer separation of the compound from ExargpR to give the title compound can be

carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 um, Daicel Chiralpak
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AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChirakplC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 204

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-3-[(2 9-tetrahydro-2-pyran-

2-yl]propanoyl}amino)benzoic acid (enantiomericgblyre diastereomer 2)

o)
cl N
ZZN
Cl ™ o) OH
o)
o)
\\N

Diastereomer separation of the compound from Exar@2pR to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 pum, Daicel Chiralpak
AZ-H 5 um, Daicel Chiralpak IF 5 pm, Daicel ChirakplC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 205

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-4-methoxybutanoyl}amino)-

benzoic acid (racemate)

CH
O/ 3
cl N
ZZN
Cl _ 0 OH
0
0
\\N

438 mg (0.76 mmol) aert-butyl 4-({2-[5-chloro-4-(5-chloro-2-cyanophenyl}&opyridin-1(H)-
yl]-4-methoxybutanoyl}amino)benzoate (racemate) evdrydrolysed with TFA according to

General Method 2. The crude product was purified grgparative HPLC (Reprosil C18,
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water/acetonitrile gradient). Yield: 123 mg (32%tloéory)
LC/MS [Method 1]: R=0.96 min; MS (ESIpos): m/z = 500 (M+Hl)

'H-NMR (400 MHz, DMSO-g): & [ppm] = 12.77 (br. s, 1H), 10.82 (s, 1H), 8.221(sl), 8.07 (d,
1H), 7.91 (d, 2H), 7.84-7.77 (m, 2H), 7.75 (d, 26)67 (s, 1H), 5.77 (br. s, 1H), 3.45-3.38 (m,
1H), 3.30-3.22 (m, 1H), 3.19 (s, 3H), 2.46-2.39 ).

Example 206

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-4-methoxybutanoyl}amino)-

benzoic acid (enantiomer 1)

CH
O/ 3
cl N
ZZN
Cl _ 0 OH
0
0
\\N

Enantiomer separation of the compound from Exan20& to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 um, Daicel Chiralpak
AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChirakplC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 207

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxojpgin-1(2H)-yl]-4-methoxybutanoyl}amino)-

benzoic acid (enantiomer 2)

CH
O/ 3
cl N

ZZN

Cl ™ o) OH
o)
o)
X
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Enantiomer separation of the compound from Exan20® to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 um, Daicel Chiralpak
AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChirakIlC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 208

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-4-

(trifluoromethoxy)butanoyl}amino)benzoic acid (etiamer 1)

F
P
o) F
cl §
ZZN
cl . o) OH
o)
“ o)
NN

Enantiomer separation of the compound from Exaniglé to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 pum, Daicel Chiralpak
AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChiraklC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qgaool mixtures as eluents.

Example 209

4-({2-[5-Chloro-4-(5-chloro-2-cyanophenyl)-2-oxopgin-1(2H)-yl]-4-

(trifluoromethoxy)butanoyl}amino)benzoic acid (etiamer 2)

F
F
(@) F
cl N
ZN
Cl . O OH
O
(@)
NN
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Enantiomer separation of the compound from Exaniglé to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 pum, Daicel Chiralpak
AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChirakIlC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 210

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-miebxy-2-oxopyridin-1(#)-yl}-4-

methoxybutanoyl)amino]benzoic acid (enantiomer 1)

o~ CHs
0 N
HC T Y N
cl X o) OH
o)
o)
o)
F/}\F
H

Enantiomer separation of the compound from Exanipl@ to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 um, Daicel Chiralpak
AZ-H 5 um, Daicel Chiralpak IF 5 um, Daicel ChirakIC 5 um or Daicel Chiralpak OJ-H 5 um)

with carbon dioxide/ethanol or carbon dioxide/2g@anol mixtures as eluents.

Example 211

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mieoxy-2-oxopyridin-1(#)-yl}-4-

methoxybutanoyl)amino]benzoic acid (enantiomer 2)
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o~ CHs
0 N
HC™ Y N
cl X o) OH
o)
o)
o)
F/}\F
H

Enantiomer separation of the compound from Examl& to the title compound can be carried
out by SFC on a chiral phase (for example Daicetaiftak AD-H 5 um, Daicel Chiralpak AZ-H
5 um, Daicel Chiralpak IF 5 um, Daicel Chiralpak3Qm or Daicel Chiralpak OJ-H 5 pm) with

carbon dioxide/ethanol or carbon dioxide/2-propaniitures as eluents.

Example 212

4-{[2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mébxy-2-oxopyridin-1(H)-yl}-4-

(trifluoromethoxy)butanoyllamino}benzoic acid (eti@mer 1)

ZT

O OH

Enantiomer separation of the compound from Exaniglé to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 um, Daicel Chiralpak
AZ-H 5 um, Daicel Chiralpak IF 5 um, Daicel ChirakIC 5 um or Daicel Chiralpak OJ-H 5 um)

with carbon dioxide/ethanol or carbon dioxide/2g@anol mixtures as eluents.
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Example 213

4-{[2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mébxy-2-oxopyridin-1(H)-yl}-4-

(trifluoromethoxy)butanoyllamino}benzoic acid (eti@amer 2)

F

ZT

O OH

5 Enantiomer separation of the compound from Exanifjlé to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 um, Daicel Chiralpak
AZ-H 5 um, Daicel Chiralpak IF 5 um, Daicel ChirakIC 5 um or Daicel Chiralpak OJ-H 5 um)

with carbon dioxide/ethanol or carbon dioxide/2g@apol mixtures as eluents.

Example 214

10  4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-mieoxy-2-oxopyridin-1(#)-yl}-3-[(2 R)-

tetrahydro-#-pyran-2-yl]propanoyl)amino]benzoic acid (enantisivaly pure diastereomer 1)

Cl OH

Enantiomer separation of the compound from Exanipglé to give the title compound can be

carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 um, Daicel Chiralpak
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AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChirakplC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.

Example 215

4-[(2-{4-[5-Chloro-2-(difluoromethoxy)phenyl]-5-miebxy-2-oxopyridin-1(21)-yl}-3-[(2 R)-

tetrahydro-B-pyran-2-yl]propanoyl)amino]benzoic acid (enantioiv@ly pure diastereomer 2)

OH

Enantiomer separation of the compound from Exaniglé to give the title compound can be
carried out by SFC on a chiral phase (for exam@e® Chiralpak AD-H 5 pum, Daicel Chiralpak
AZ-H 5 pum, Daicel Chiralpak IF 5 pm, Daicel ChirakplC 5 pum or Daicel Chiralpak OJ-H 5 pm)

with carbon dioxide/ethanol or carbon dioxide/2qganol mixtures as eluents.
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B) Assessment of physiological efficacy

The suitability of the compounds according to tmention for treating thromboembolic disorders

can be demonstrated in the following assay systems:

a) Test descriptions (in vitro)

a.1) Measurement of FXla inhibition

To determine the factor Xla inhibition of the swygtes according to the invention, a biochemical
test system is used which utilizes the reactioma @eptidic factor Xla substrate to determine the
enzymatic activity of human factor Xla. Here, factéla cleaves from the peptic factor Xla

substrate the C-terminal aminomethylcoumarin (AMtDg fluorescence of which is measured.

The determinations are carried out in microtitrates.

Test substances are dissolved in dimethyl sulpkositd serially diluted in dimethyl sulphoxide
(3000 uM to 0.0078 uM; resulting final concentration the test: 50 uM to 0.00013 pM). In each
case 1 ul of the diluted substance solutions aeepl into the wells of white microtitre plates from
Greiner (384 wells). 20 ul of assay buffer (50 mMras/HCI pH 7.4; 100 mM of sodium chloride
solution; 5 mM of calcium chloride solution; 0.1% lmvine serum albumin) and 20 ul of factor
Xla from Kordia (0.45 nM in assay buffer) are thadded successively. After 15 min of
incubation, the enzyme reaction is started by adiof 20 ul of the factor Xla substrate Boc-
Glu(OBzl)-Ala-Arg-AMC dissolved in assay buffer (10M in assay buffer) from Bachem, the
mixture is incubated at room temperature (22°C)30rmin and fluorescence is then measured
(excitation: 360 nm, emission: 460 nm). The measwemissions of the test batches with test
substance are compared to those of control bateh#®ut test substance (only dimethyl
sulphoxide instead of test substance in dimethiphgxide), and the 1€ values are calculated

from the concentration/activity relationships. Ady data from this test are listed in Table A

below:
Table A
Example No. |Cso [NM] Example No. ICso [NM]
1 53 2 260
3 430 4 240
5 150 6 440
7 82 8 110
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Example No. | Cso [NM] Example No. | Cso [NM]
9 170 10 730
11 750 12 500
13 600 14 330
15 430 16 910
17 960 18 840
19 59 20 27000
21 26 22 1700
23 150 24 240
25 220 26 7.6
27 42 28 49
29 36 30 50
31 24000 32 65
33 33 34 74
35 27 36 17000
37 14 38 230
39 1100 40 35
41 54 42 14
43 40 44 140
45 13 46 3300
47 9.8 48 42
49 43 50 470
51 500 52 700
53 630 54 3500
55 5.9 56 3400
57 2.0 58 3.9
59 950 60 1.6
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Example No. | Cso [NM] Example No. | Cso [NM]
61 4.8 62 290
63 9.1 64 4000
65 4.7 66 4.7
67 1700 68 1.8
69 35 70 24
71 32 72 34
73 6.2 74 17
75 4.3 76 1.6
77 2000 78 1.3
79 3.2 80 4000
81 0.7 82 18
83 5.8 84 4.4
85 1900 86 2.4
87 2.8 88 1.3
89 75 90 8.5
91 470 92 3.2
93 4.0 94 55
95 520 96 2.4
97 4.2 98 890
99 920 100 15

101 1.3 102 660
103 0.5 104 7.3
105 14 106 2.3
107 53 108 6.4
109 31 110 9.2
111 34 112 32
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Example No. | Cso [NM] Example No. | Cso [NM]
113 4.3 114 600
115 3.0 116 2.3
117 1.9 118 53
119 28 120 46
121 17 122 52
123 63 124 170
125 3.6 126 7.1
127 10 128 11
129 24 130 50
131 81 132 2.0
133 130 134 0.3
135 2.7 136 1.6
137 1200 138 1.0
139 25 140 3.8
141 190 142 3.9
143 0.6 144 98
145 17 146 130
147 14 148 59
149 5.0 150 4.7
151 14 152 54
153 1100 154 24
155 2.0 156 600
157 0.8 158 22
159 18 160 120
161 2000 162 1100
163 6.0 164 2.2
165 11 166 6.8
167 28 168 3.9
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Example No. | Cso [NM] Example No. | Cso [NM]
169 160 170 49
171 5.2 172 21
173 2.6 174 19
175 15 176 4.5
177 3.4 178 3.0
179 2.3 180 13
181 11 182 31
183 14 184 10
185 55 186 5.3
187 2.8 188 4.5
189 66 190 80
191 49 192 3.0
193 2.6 194 6.8
195 150 196 110
197 17 198 12
199 1.3 202 2.9
205 4.0

a.2) Determination of the selectivity

To demonstrate the selectivity of the substanc#s mespect to FXla inhibition, the test substances
are examined for their inhibition of other humamirsg@roteases, such as factor Xa, trypsin and
plasmin. To determine the enzymatic activity oftéacXa (1.3 nmol/l from Kordia), trypsin (83
mU/ml from Sigma) and plasmin (0.1 pg/ml from Kaithese enzymes are dissolved (50 mmol/I
of Tris buffer [C,C,C-tris(hydroxymethyl)aminometie], 100 mmol/l of sodium chloride, 0.1%
BSA [bovine serum albumin], 5 mmol/I of calcium chile, pH 7.4) and incubated for 15 min with
test substance in various concentrations in dinhetliphoxide and also with dimethyl sulphoxide
without test substance. The enzymatic reactiorhén tstarted by addition of the appropriate
substrates (5 umol/l of Boc-lle-Glu-Gly-Arg-AMC fo Bachem for factor Xa and trypsin, 50
umol/l of MeOSuc-Ala-Phe-Lys-AMC from Bachem fompiin). After an incubation time of 30
min at 22°C, fluorescence is measured (excitatB60 nm, emission: 460 nm). The measured

emissions of the test batches with test substarceanpared to the control batches without test
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substance (only dimethyl sulphoxide instead of sebistance in dimethyl sulphoxide), and thg IC

values are calculated from the concentration/agtrelationships.

a.3) Thrombin generation assay (thrombogram)

The effect of the test substances on the thrombodthrombin generation assay according to

Hemker) is determined in vitro in human plasma &pEs® from Octapharma).

In the thrombin generation assay according to Hemke: activity of thrombin in coagulating
plasma is determined by measuring the fluoresdealvage products of the substrate 1-1140 (Z-
Gly-Gly-Arg-AMC, Bachem). The reactions are carriedit in the presence of varying
concentrations of test substance or the correspgratilvent. To start the reaction, reagents from
Thrombinoscope (30 pM or 0.1 pM recombinant tisswor, 24 UM phospholipids in HEPES) are
used. Moreover, a thrombin calibrator from Thronasicope is used whose amidolytic activity is
required for calculating the thrombin activity insample containing an unknown amount of
thrombin. The test is carried out according to thpecifications of the manufacturer
(Thrombinoscope BV): 4 ul of test substance orhef $olvent, 76 pl of plasma and 20 pl of PPP
reagent or thrombin calibrator are incubated atC3fot 5 min. After addition of 20 ul of 2.5 mM
thrombin substrate in 20 mM HEPES, 60 mg/ml of B82 mM of calcium chloride, the
thrombin generation is measured every 20 s ovariagh of 120 min. Measurement is carried out
using a fluorometer (Fluoroskan Ascent) from Theiihectron fitted with a 390/460 nM filter pair

and a dispenser.

Using the Thrombinoscope software, the thrombogisicalculated and represented graphically.
The following parameters are calculated: lag titmae to peak, peak, ETP (endogenous thrombin

potential) and start tail.

a.4) Determination of the anticoagulatory activity

The anticoagulatory activity of the test substansegetermined in vitro in human plasma and rat
plasma. To this end, blood is drawn off in a mixiatjo of sodium citrate/blood of 1/9 using a 0.11
molar sodium citrate solution as receiver. Immesljatfter the blood has been drawn off, it is

mixed thoroughly and centrifuged at about 4000rdLibminutes. The supernatant is pipetted off.

The prothrombin time (PT, synonyms: thromboplagtme, quick test) is determined in the

presence of varying concentrations of test substamic the corresponding solvent using a
commercial test kit (Neoplastin® from Boehringer iviaeim or Hemoliance® RecombiPlastin
from Instrumentation Laboratory). The test compauack incubated with the plasma at 37°C for 3

minutes. Coagulation is then started by additiothadmboplastin, and the time when coagulation
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occurs is determined. The concentration of teststsuce which effects a doubling of the

prothrombin time is detetermined.

The activated partial thromboplastin time (APTT) dstermined in the presence of varying

concentrations of test substance or the correspgrsiblvent using a commercial test kit (PTT
reagent from Roche). The test compounds are inedbatth the plasma and the PTT reagent
(Cephalin, Kaolin) at 37°C for 3 minutes. Coaguatiis then started by addition of 25 mM

calcium chloride, and the time when coagulationuogds determined. The concentration of test

substance which effects an extension by 50% owualolg of the APTT is determined.

a.5) Determination of the plasma kallikrein activit

To determine the plasma kallikrein inhibition ofetlsubstances according to the invention, a
biochemical test system is used which utilizesréaetion of a peptidic plasma kallikrein substrate
to determine the enzymatic activity of human pladwbikrein. Here, plasma kallikrein cleaves
from the peptic plasma kallikrein substrate thee@rinal aminomethylcoumarin (AMC), the

fluorescence of which is measured. The determinatéwe carried out in microtitre plates.

Test substances are dissolved in dimethyl sulpkositd serially diluted in dimethyl sulphoxide
(3000 uM to 0.0078 uM; resulting final concentration the test: 50 uM to 0.00013 pM). In each
case 1 ul of the diluted substance solutions aeepl into the wells of white microtitre plates from
Greiner (384 wells). 20 pl of assay buffer (50 mMsHCI pH 7.4; 100 mM sodium chloride
solution; 5 mM of calcium chloride solution; 0.1%mvine serum albumin) and 20 pl of plasma
kallikrein from Kordia (0.6 nM in assay buffer) ateen added successively. After 15 min of
incubation, the enzyme reaction is started by awdiof 20 pl of the substrate H-Pro-Phe-Arg-
AMC dissolved in assay buffer (10 pM in assay myffeom Bachem, the mixture is incubated at
room temperature (22°C) for 30 min and fluorescerscéhen measured (excitation: 360 nm,
emission: 460 nm). The measured emissions of Btd#&tches with test substance are compared to
those of control batches without test substancl @methyl sulphoxide instead of test substance
in dimethyl sulphoxide), and the 4 values are calculated from the concentration/agtiv

relationships.
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TableB
Example No. |Cso [NM] Example No. | Cso [NM]
1 600 3 650
4 590 5 330
6 640 7 220
8 490 9 840
17 630 18 490
21 120 22 595
23 520 26 67
27 780 28 570
29 350 30 620
32 800 33 320
34 310 35 510
37 275 40 550
41 1600 42 110
43 230 44 140
45 200 47 150
55 31 57 17
58 46 60 15.5
61 29 63 67
65 25 66 31
68 14.5 69 11
70 16 71 17
72 29 73 16
74 10 75 28
76 12 78 4.1
79 15 81 7.6
82 45 83 15
84 40 86 16.5
87 14 88 7.9
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Example No. | Cso [NM] Example No. | Cso [NM]
89 850 90 54
92 35 93 18
94 48 96 19
97 26 100 15

101 19 103 5.9
104 67 105 13
106 21 107 56
108 59 109 220
110 78 111 220
112 200 113 39
115 16 116 11
117 12 118 210
119 200 121 220
122 700 123 1100
125 23 126 64
127 160 128 180
129 390 130 1300
132 18 134 5.8
135 19 136 9.4
138 6.5 139 94
140 32 141 1600
142 18 143 4.6
144 1000 145 98
146 1500 147 70
148 430 149 27
150 18 151 110
152 75 154 45
155 10 157 5.2
158 29 159 16
160 240 161 1500
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Example No. | Cso [NM] Example No. | Cso [NM]
162 250 163 3.6
164 1.9 165 8.2
166 6.3 167 8.4
168 31 169 54
170 670 171 89
172 360 173 54
174 28 175 20
176 58 177 120
178 33 179 24
180 78 181 45
182 130 183 62
184 110 185 40
186 31 187 14
188 31 189 63
190 35 191 35
192 61 193 46
194 6.3 195 59
196 21 197 10
198 39 199 34
202 82 205 68

a.6) Determination of endothel integrity

The activity of the compounds according to the miia is characterized by means ofiarvitro
permeability assay on "human umbilical venous ¢¢HJVEC). Using the EOS apparatus (EC IS:
Electric Cell-substrate Impedance Sensing; AppBaaphysics Inc; Troy, NY), it is possible to
measure continuously variations in the transendiathelectrical resistance (TEER) across an
endothelial cell monolayer plated over gold elet® HUVECs are sown on a 96-well sensor
electrode plate (96W1 E, Ibidi GmbH, Martinsriecer@®any). Hyperpermeability of the confluent
cell monolayer formed is induced by stimulationhwkininogen, prekallikrein and factor XII (100

nM each). The compounds according to the inventiom added prior to the addition of the



10

15

20

25

30

- 460 -

substances indicated above. The customary contiensaf the compounds are 1 x£0o 1 x
10° M.

a.7) Determination of the in vitro permeabilityeridothelial cells

In a further hyperpermeability model, the activity the substances on the modulation of
macromolecular permeability is determined. HUVE@s sown on a fibronectin-coated Transwell
filter membrane (24-well plates, 6.5 mm insert wiilld uM polycarbonate membran; Costar
#3413). The filter membrane separates the uppen ftee lower cell culture chamber, with the
confluent endothelial cell layer on the floor oéthpper cell culture chamber. 250 g/ml of 40 kDa
FITC dextan (Invitrogen, D1844) is added to the mmedof the upper chamber. Hyperpermeability
of the monolayer formed is induced by stimulatioithvwkininogen, prekallikrein and factor XlI
(100 nM each). Every 30 min, medium samples arevech from the lower chamber and relative
fluorescence as a parameter for changes in macecmlal permeability as a function of time is
determined using a fluorimeter. The compounds aiegrto the invention are added prior to the
addition of the substances indicated above. Thgusy concentrations of the compounds are 1 x
10"to 1 x 10° M.

b) Deter mination of antithrombotic activity (in vivo)

b.1) Arterial thrombosis model (iron(ll) chlorideduced thrombosis) in combination with ear

bleeding time in rabbits

The antithrombotic activity of the FXla inhibitois tested in an arterial thrombosis model.
Thrombus formation is triggered here by causingrgbal injury to a region in the carotid artery in

rabbits. Simultaneously, the ear bleeding timesteigmined.

Male rabbits (Crl:KBL (NZW)BR, Charles River) reggig a normal diet and having a body
weight of 2.2 — 2.5 kg are anaesthetized by intsaralar administration of xylazine and ketamine
(Rompun, Bayer, 5 mg/kg and Ketavet, Pharmacia §ohip GmbH, 40 mg/kg body weight).

Anaesthesia is furthermore maintained by intravenadministration of the same preparations

(bolus: continuous infusion) via the right auriguain.

The right carotid artery is exposed and the tigsjugy is then caused by wrapping a piece of filter
paper (10 mm x 10 mm) on a Parafilm® strip (25 mi2xmm) around the carotid artery without
disturbing the blood flow. The filter paper con&wih00 ul of a 13% strength solution of iron(ll)
chloride (Sigma) in water. After 5 min, the filtpaper is removed and the vessel is rinsed twice
with aqueous 0.9% strength sodium chloride solutBithmin after the injury the injured region of

the carotid artery is extracted surgically and gmgmbotic material is removed and weighed.
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The test substances are administered either imoasgty to the anaesthetized animals via the
femoral vein or orally to the awake animals viaage, in each case 5 min and 2 h, respectively,

before the injury.

Ear bleeding time is determined 2 min after injtoythe carotid artery. To this end, the left ear is
shaved and a defined 3-mm-long incision (blade Aimber 10-150-10, Martin, Tuttlingen,
Germany) is made parallel to the longitudinal afishe ear. Care is taken here not to damage any
visible vessels. Any blood that extravasates ignailep in 15 second intervals using accurately
weighed filter paper pieces, without touching theund directly. Bleeding time is calculated as the
time from making the incision to the point in timdnere no more blood can be detected on the
filter paper. The volume of the extravasated bl@odalculated after weighing of the filter paper

pieces.

c) Determination of the effect on extr avasation/oedema formation and/or neovascularization

in theeye (in vivo)

c.1) Test of the efficacy of substances in therlasguced choroidal neovascularization model

This study serves to investigate the efficacy of test substance on reduction of
extravasation/oedema formation and/or choroidalvascularization in the rat model of laser-

induced choroidal neovascularization.

To this end, pigmented rats of the Brown-Norwayistmot showing any signs of ophthalmic
disorders are selected and randomized into treatrgesups. On day O, the animals are
anaesthetized by intraperitoneal injection (15 magfilazine and 80 mg/kg ketamine). Following
instillation of a drop of a 0.5% strength tropicdmisolution to dilate the pupils, choroidal
neovascularization is triggered on six defined fioces around the optical nerve using a 532 nm
argon laser photocoagulator (diameter 50-75 pnensity 150 mW, duration 100 ms). The test
substance and the appropriate vehicle (e.g. PB&prig saline) are administered either
systemically by the oral or intraperitonal routetapically to the eye by repeated administratisn a
eye drops or intravitreal injection. The body weighall the animals is determined before the start

of the study, and then daily during the study.

On day 21, an angiography is carried out usingiarfiscence fundus camera (e.g. Kowe, HRA).
Under anaesthesia and after another pupil dilattori,0% strength sodium fluorescein dye is
injected subcutaneously (s.c.). 2-10 min latertupés of the eye background are taken. The degree
of extravasation/the oedema, represented by thadeaof fluorescein, is assessed by two to three
blinded observers and classified into degrees eéritg from 0 (no extravasation) to 3 (strong

colouration exceeding the actual lesion).
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The animals are sacrificed on day 23, after whiehdyes are removed and fixated in 4% strength
paraformaldehyde solution for one hour at room tmmre. After one washing, the retina is
carefully peeled off and the sclera-choroidea cemxgs stained using an FITC isolectin B4
antibody and then applied flat to a microscopeeslithe preparations obtained in this manner are
evaluated using a fluorescence microscope (ApoZmiss) at an excitation wavelength of 488 nm.
The area or volume of the choroidal neovasculaardin pm?2 and pms, respectively) is calculated

by morphometric analysis using Axiovision 4.6 safte.

c.2) Test of the efficacy of substances in the exyopduced retinopathy model

It has been shown that oxygen-induced retinopashg useful animal model for the study of
pathological retinal angiogenesis. This model iseldaon the observation that hyperoxia during
early postnatal development in the retina causesstaor delay of the growth of normal retinal
blood vessels. When, after a 7-day hyperoxia plihseanimals are returned to hormoxic room air,
this is equivalent to relative hypoxia since thénge is missing the normal vessels which are
required to ensure adequate supply of the newsldi under normoxic conditions. The ischaemic
situation caused in this manner results in an ababmeovascularization which has some
similarities with pathophysiological neovasculatiaa in eye disorders such as wet AMD. In
addition, the neovascularization caused is higldgraducible, quantifiable and an important
parameter for examining the disease mechanismspassible treatments for various forms of

retinal disorders.

The aim of this study is to examine the efficacyaily systemically administered doses of the test
compound on the growth of retinal vessels in thgger-induced retinopathy model. Neonates of
C57BI / 6 mice and their mothers are exposed t@fypa (70% oxygen) on postnatal day 7 (PD7)
for 5 days. From PD12, the mice are kept under pgienconditions (room air, 21% oxygen) until
PD17. From day 12 to day 17, the mice are treatady dvith the test substance or the
corresponding vehicle. On day 17, all mice are sth@tized with isoflurane and then sacrificed by
cervical fracture. The eyes are removed and fixatetbo Formalin. After washing in phosphate-
buffered saline, the retina is excised, a flat pragion thereof is produced and this is stainet wit

isolectin B4 antibody. Quantification of neovascidation is carried out using a Zeiss ApoTome.

Q) Working examples for pharmaceutical compositions

The substances according to the invention can Ib@ected to pharmaceutical preparations as

follows:

Tablet:

Composition:
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100 mg of the compound of Example 1, 50 mg of lsetgnonohydrate), 50 mg of maize starch, 10
mg of polyvinylpyrrolidone (PVP 25) (from BASF, Geany) and 2 mg of magnesium stearate.

Tablet weight 212 mg, diameter 8 mm, radius of atuke 12 mm.
Production:

The mixture of the compound of Example 1, lactose starch is granulated with a 5% strength
solution (m/m) of the PVP in water. After dryindnet granules are mixed with the magnesium
stearate for 5 min. This mixture is pressed withcanventional tableting press (for tablet

dimensions see above).

Oral suspension:

Composition:

1000 mg of the compound of Example 1, 1000 mg lomdl (96%), 400 mg of Rhodigel (xanthan
gum) (from FMC, USA) and 99 g of water.

A single dose of 100 mg of the compound accordinthé invention corresponds to 10 ml of oral

suspension.
Production:

The Rhodigel is suspended in ethanol, and the canmgpof Example 1 is added to the suspension.
The water is added while stirring. The mixture tisrad for approx. 6 h until the Rhodigel has

finished swelling.

Solution or suspension for topical administration to the eye (eye drops):

A sterile pharmaceutical preparation for topicamadstration to the eye can be prepared by
reconstituting a lyophilisate of the compound adoay to the invention in sterile saline. Suitable
preservatives for such a solution or suspensionfarexample, benzalkonium chloride, thiomersal

or phenylmercury nitrate in a concentration ranigieam 0.001 to 1 percent by weight.
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Compound of the formula

R3 4
RX lll
ZZN SRS
R X 0 ©
1,

represents a group of the formula

R2 x

R

where * is the point of attachment to the oxopyraiing,

represents bromine, chlorine, fluorine, methyl, fludromethyl,

trifluoromethyl, methoxy, difluoromethoxy or triftwuomethoxy,

represents bromine, chlorine, fluorine, cyanoyonithydroxy, methyl,
difluoromethyl, trifluoromethyl, methoxy, ethoxy, ifldoromethoxy,

trifluoromethoxy, ethynyl, 3,3,3-trifluoroprop-1-yi+yl or cyclopropyl,

represents hydrogen, chlorine or fluorine,

represents hydrogen, bromine, chlorine, fluorineyano, G-Cs-alkyl,

difluoromethyl, trifluoromethyl, 1,1-difluoroethyl, 2,2-difluoroethyl, 2,2,2-

trifluoroethyl, G-Cs-alkoxy, difluoromethoxy, trifluoromethoxy, 1,1-

difluoroethoxy, 2,2-difluoroethoxy, 2,2,2-triflucethoxy, methylcarbonyl or

cyclopropyl,

represents hydrogen,;-Cs-alkyl, C;-Cs-alkoxy, difluoromethyl, trifluoromethyl,

Claims
1.
in which
5 R
R6
10 R’
R8
RZ
15
RS
20

1,1-difluoroethyl, 1,1,2,2,2-pentadeuteroethyl, ,3:Bifluoro-2-hydroxyprop-1-yl,

3,3,3-trifluoro-2-methoxyprop-1-yl, 3,3,3-trifluoi®-ethoxyprop-1-yl, prop-2-yn-

1-yl, cyclopropyloxy or cyclobutyloxy,
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where alkyl may be substituted by a substituergctetl from the group consisting
of fluorine, cyano, hydroxy, difluoromethyl, tritmomethyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy, £Ce-cycloalkyl, 4- to 6-membered

oxoheterocyclyl, 4- to 6-membered thioheterocycli/}4-dioxanyl, phenyl and

pyridyl,

where cycloalkyl may be substituted by 1 to 2 sulestts independently
of one another selected from the group consistinfuorine, hydroxy,
methyl, ethyl, methoxy, ethoxy, difluoromethyl, fluoromethyl,

difluoromethoxy and trifluoromethoxy,
and

where oxoheterocyclyl and thioheterocyclyl may bbssituted by 1 to 2
substituents independently of one another seledtech the group
consisting of oxo, fluoro, methyl, ethyl, difluorethyl and

trifluoromethyl,

R* represents hydrogen,
R® represents a group of the formula
F
12 #
# # R
or or OH
9 11 F
R R
RlO R13 ')
where # is the point of attachment to the nitrogtem,
R® represents hydroxycarbonyl or 5-membered hetelylcyc

where heterocyclyl may be substituted by 1 to Zstukents independently
of one another selected from the group consistfmgxo, hydroxy, thioxo,
sulphanyl, methyl, difluoromethyl, trifluoromethyR-hydroxycarbonyl-
1,1,2,2-tetrafluoroethyl and 2-methoxycarbonyl-2,2;tetrafluoroethyl,

where methyl may be substituted by a methoxy stulesti,

R0 represents hydrogen, chlorine, fluorine or methyl,
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R'"and R*  together with the carbon atoms to which they drached form a

5-membered heterocycle,

where the heterocycle may be substituted by 1 tcsubstituents
independently of one another selected from the mgrmansisting of oxo,
5 chlorine, hydroxy, hydroxycarbonyl,  methyl,  diflemethyl,
trifluoromethyl, 1,1,2,2,2-pentafluoroethyl, 2-hyaycarbonyl-1,1,2,2-
tetrafluoroethyl and 2-methoxycarbonyl-1,1,2,2d#troroethyl,

R represents hydrogen, chlorine, fluorine, methyiethoxy,

or one of the salts thereof, solvates thereof Imases of the salts thereof.

10 2. Compound according to Claim 1, characterizettid
R! represents a group of the formula
RY *
R?
R8

where * is the point of attachment to the oxopyraiing,
R® represents chlorine,

15 R’ represents bromine, chlorine, cyano, nitro, methgifluoromethyl,

trifluoromethyl,  difluoromethoxy, trifluoromethoxy, ethynyl or

cyclopropyl,
R® represents hydrogen,
R? represents hydrogen, chlorine, fluorine, cyandluaiomethyl, trifluoromethyl,
20 2,2,2-trifluoroethyl, methoxy, ethoxy, isopropoxgifluoromethoxy or 2,2,2-

trifluoroethoxy,

R® represents hydrogen,;-Cs-alkyl, ethoxy, 1,1,2,2,2-pentadeuteroethyl or pPep
yn-1-yl,

where G-alkyl may be substituted by a substituent seledtedh the group
25 consisting of difluoromethyl, trifluoromethyl, cyapropyl, cyclobutyl, cyclohexyl,



10

15

20

25

and

- 467 -

oxetanyl, tetrahydrofuranyl, tetrahydro-2H-pyrartgtrahydro-2H-thiopyranyl, 1,4-

dioxanyl, phenyl and pyridyl,

where cyclopropyl, cyclobutyl, cyclohexyl and oxgtbmay be substituted
by 1 to 2 substituents independently of one anathkercted from the group
consisting of fluorine, hydroxy, methyl, ethyl, rheky and

trifluoromethyl,
and

where tetrahydrofuranyl, tetrahydro-2H-pyranyl antktrahydro-2H-
thiopyranyl may be substituted by 1 to 2 substitsiémdependently of one

another selected from the group consisting of axethyl and ethyl,

where G-Cs-alkyl may be substituted by a substituent seledteth the group

consisting of fluorine, hydroxy, trifluoromethyl,ethoxy and trifluoromethoxy,

represents hydrogen,

represents a group of the formula

R

or OH

o F
R
0

where # is the point of attachment to the nitrogtem,

R9

represents hydroxycarbonyl, oxazolyl, oxadiazdilgiadiazolyl, pyrazolyl,

imidazolyl, triazolyl, tetrazolyl or dihydrooxazdly

where oxazolyl, oxadiazolyl, thiadiazolyl, pyradpiymidazolyl, triazolyl and
dihydrooxazolyl may be substituted by 1 to 2 subetits independently of
one another selected from the group consistingxof dydroxy, thioxo,
sulphanyl, methyl, trifluoromethyl and 2-hydroxybanyl-1,1,2,2-

tetrafluoroethyl,

where methyl may be substituted by a methoxy stulesti,



10

15

20

25

or

- 468 -

R0 represents hydrogen, chlorine, fluorine or methyl,

represents 2,3-dihydro-1H-indazol-6-yl, 1H-bendazol-6-yl, indol-6-yl, 2,3-
dihydro-1H-indazol-5-yl, 2,3-dihydro-1H-benzimiddZsyl, indol-5-yl, 1H-
indazol-6-yl or 1H-indazol-5-yl,

where the 5-membered heterocycle in 2,3-dihydrofidézol-6-yl, 1H-
benzimidazol-6-yl, indol-6-yl, 2,3-dihydro-1H-indaz5-yl, 2,3-dihydro-1H-
benzimidazol-5-yl, indol-5-yl, 1H-indazol-6-yl andH-indazol-5-yl may be
substituted by 1 to 2 substituents independentlgraf another selected from the

group consisting of oxo, chlorine, hydroxycarbomgkthyl and trifluoromethyl,
and

where the benzyl ring in 2,3-dihydro-1H-indazol46-yLH-benzimidazol-6-yl,
indol-6-yl, 2,3-dihydro-1H-indazol-5-yl, 2,3-dihyoklH-benzimidazol-5-yl, indol-
5-yl, 1H-indazol-6-yl and 1H-indazol-5-yl may bebstituted by a substituent

selected from the group consisting of fluorine arethoxy,

or one of the salts thereof, solvates thereof mases of the salts thereof.

3. Compound according to either of Claims 1 anch2yacterized in that

Rl

represents a group of the formula

R2 x

R

where * is the point of attachment to the oxopyréalring,

R® represents chlorine,
R’ represents cyano or difluoromethoxy,
R® represents hydrogen,

represents chlorine, cyano, methoxy, ethoxy duacliibmethoxy,

represents methyl, ethyl, n-propyl, 2-methylpreptbr n-butyl,
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where methyl may be substituted by a substituehdctsl from the group
consisting of difluoromethyl, trifluoromethyl, cyapropyl, cyclobutyl, cyclohexyl,

tetrahydrofuranyl, tetrahydro-2H-pyranyl, 1,4-dioyg phenyl and pyridyl,

where cyclopropyl, cyclobutyl and cyclohexyl maystituted by 1 to 2
substituents independently of one another seledtech the group

consisting of fluorine, hydroxy, methyl, methoxydatmifluoromethyl,

where ethyl, n-propyl and n-butyl may be substdutg a substituent selected from

the group consisting of fluorine, methoxy and triiftomethoxy,
represents hydrogen,
represents a group of the formula

#

R
R

where # is the point of attachment to the nitrogtem,
R® represents hydroxycarbonyl, oxadiazolyl, pyrazahdzolyl or tetrazolyl,

where oxadiazolyl and pyrazolyl may be substituigdl to 2 substituents
independently of one another selected from the gmansisting of oxo,

hydroxy and trifluoromethyl,

and

where triazolyl may be substituted by a substitsefected from the group
consisting  of  trifluoromethyl and  2-hydroxycarboriyll,2,2-
tetrafluoroethyl,

R  represents hydrogen or fluorine,

represents 2,3-dihydro-1H-indazol-6-yl, 1H-benziazol-6-yl, 2,3-dihydro-1H-
benzimidazol-5-yl or 1H-indazol-5-yl,
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where the 5-membered heterocycle in 2,3-dihydraridézol-6-yl may be
substituted by 1 to 2 substituents independentlgrad another selected from the

group consisting of oxo and methyl,
and

where the benzyl ring in 2,3-dihydro-1H-indazold6fay be substituted by a

fluorine substituent,
and

where the 5-membered heterocycle in 1H-benzimidéadimay be substituted by

a hydroxycarbonyl substituent,
and

where the 5-membered heterocycle in 2,3-dihydrdsgHzimidazol-5-yl may be

substituted by an oxo substituent,
and

where the 5-membered heterocycle in 1H-indazol-Bagly be substituted by a

chlorine substituent,

or one of the salts thereof, solvates thereof mases of the salts thereof.

Process for preparing a compound of the fornfijlar one of the salts thereof, solvates

thereof or solvates of the salts thereof accorthn@laim 1, characterized in that either

[A] a compound of the formula

Rr? FIQ4
2
R N
r:li\”/
A o) O
R! 0 o SR
R
@]

(la),

in which

R', R, R, R* and R° have the meaning given in Claim 1, and

represents tert-butyl,
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is reacted with an acid to give a compound of tientila

R3 FIQ4
2
R N
/ N)\”/
X o)
R! o) 10 R’

R (Ib),
in which
R', R, R, R* and R° have the meaning given in Claim 1, and
R® represents hydroxycarbonyl,
or

[B] a compound of the formula

R3 4
|
2
R N
/ N)\f(
X o) o)
R! o) 10 SR

° (Ib),
in which
R, R, R, R* and R° have the meaning given in Claim 1, and
R"“  represents methyl or ethyl,

is reacted with a base to give a compound of thadta

R3 IR4
2
R N
/ N)\”/
A 0
R o) 10 R’

R (Ib),
in which

R, R, R, R* and R° have the meaning given in Claim 1, and
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R® represents hydroxycarbonyl,
or

[C] a compound of the formula

R
RY OH
N
LN O
R © (1,

5 in which
R', R and R have the meaning given in Claim 1,

is reacted with a compound of the formula

4

iy
s (v),
in which
10 R* and R have the meaning given in Claim 1,

in the presence of a dehydrating agent to givengpooind of the formula (1),
or

[D] a compound of the formula

R R
RX Ill
ZZN SRS
x! X 0 ©
V),

15 in which
R?, R’, R* and R have the meaning given in Claim 1, and

X! represents chlorine, bromine or iodine,
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is reacted with a compound of the formula
RL—
Q V1),
in which
R! has the meaning given in Claim 1, and

Q represents —B(OH|)a boronic ester, preferably boronic acid pinaster, or -BE
K,

under Suzuki coupling conditions to give a compoahthe formula (1).

Compound according to any of Claims 1 to 3 fug treatment and/or prophylaxis of

diseases.

Use of a compound according to any of Claime 2 for producing a medicament for the

treatment and/or prophylaxis of diseases.

Use of a compound according to any of Claime 2 for producing a medicament for the

treatment and/or prophylaxis of thrombotic or thbm®mbolic disorders.

Use of a compound according to any of Claime 3 for producing a medicament for the

treatment and/or prophylaxis of ophthalmic disosder

Medicament comprising a compound according % @nClaims 1 to 3 in combination

with an inert, nontoxic, pharmaceutically suitableipient.

Medicament according to Claim 9 for the treattmend/or prophylaxis of thrombotic or

thromboembolic disorders.

Medicament according to Claim 9 for the treatmand/or prophylaxis of ophthalmic

disorders.

Method for the treatment of thrombotic or thbmembolic disorders in humans and
animals by administration of a therapeutically efifee amount of at least one compound
according to any of Claims 1 to 3, of a medicamaotording to Claim 9 or of a

medicament obtained according to Claim 6, 7 or 8.



