BHC 10 1 028-Forgign,Gouiies/ e:r?rg{téogﬁ“qggﬁtisgéjdg,ynmldlnes and triazines and their use The present

application relates to novel fused pyrimidines and triazines, to processes for their preparation, to their use
alone or in combinations for the treatment and/or prophylaxis of diseases and to their use for preparing
medicaments for the treatment and/or prophyIaX|s of diseases, in 5particular for the treatment and/or
prophylaxis of carfiseas SD1ateh it aZDPRS peImEset important cellular transmission systems in
mammalian cells is cyclic guanosine monophosphate (cGMP). Together with nitric oxide (NO), which is
released from the Bred pthsd it mptichtiem semtsshormored festd migioharica | tsigivals, it foronssties MOLEMP
system. Guanylalg eyclases eiAbFGLahlyIesIHALGRYE oM aRansiiBhasAbalali) The

10 representatives of this family disclosed to date can be divided both according to structural features and
according to the ty98 8t FYAhHESiH RFEYHUPEdhRPRNEC arét%egﬁ%mﬁaﬁé%mﬁ&amh B5R¥ss
stimulated by hatrparétidgpdptities|estdeitesdluine gudayatioyetases dignotecan be stimulated by NO.
The soluble guanylate cyclases consist of two subunits and very probably contain one haem per
heterodimer, whicbrig cm‘arteof](bbﬁrﬁﬁlmatoéymﬁt&r%mlmﬁt@manﬂahimmeme toclid udresnrchanism

of activation. NO '%&%Ehté) ﬁ#ﬂ%&%‘ﬂ g?et%} %ﬂa?‘h ma’bdnﬁ?e”zl\%zr‘ﬂﬁ%bﬁ'”&r‘?&égsg&%r%“‘% of the

enzyme. Haem-fre f@p ations can y contrast, be stimulated Carbon monoxide (CO) is
also able to attactf ‘tﬁ’@'l’:’é‘ﬂﬂpgltﬁ%ﬁrﬁt‘éﬁ%‘ﬁ‘ﬂ‘é’éﬁ‘?dﬂﬂﬁ%%ﬁ@@tﬁaﬁ iRresone HieRY RESthan that

by NO. Through tieaatgdtscticasebeEWEnnditgragsiatioc Me sultingidhesekaphospipagairdiesterases,
20 ion channgls apg, RGN, HBARRS - AHFIMAIR GYS IRIERIBERiGEY Bith RACh Il @S QMR RIRRIglgRical

processes, in particular in the relaxation and proliferation of smooth muscle cells, in platelet aggregation

and adhesion andat?Pﬁé‘iﬂfM%FBﬁB(Pﬁ%@ﬁt‘é’é'Bt? %t’ﬁc%“&%@ﬁ@é‘%ﬂ@%‘éawaé?w%%ﬁ%&%‘tc&mhe
aforementioned plectisséstednydertpatiopysietcyidtiecondikonanyheetyOiceMitch ysier staylied
suppressed, whicly '?F?é’sf&[u%a[ﬁla ‘i@ck}t%’s@&’&%@{@ﬁ% %uBtﬁnﬁf‘é&ﬁc?\‘fét\jﬁQB‘ab@\?dﬂﬁfﬁ@ﬁQd cellular

proliferation, endot elial dysfunction, atherosclerosis, gkl?ma pectoris, heart failure, myocardial infarction,

thromboses, strokPERHLEIRPHSIHUGRE RIposGBIEIAPbFtR AR P LedR %f|§8PHé‘P§“Rﬁt BAsor
independent ti N@eneciansabirdttieasn\tbescdbid P $igddtirigepeatha@yniof tagamisoht is sgkentysing

approach becaus%eﬁeﬁl%mgal&tﬁ/ﬂiﬁb@E}?é’e%M@Wa%'ﬂﬁtr@&%b%n‘é(fﬂﬁ&ﬂ#o%@@oﬁ%@&@@ﬁ ofaRiEROUNdS,

such as organic nitrates, whose effect is based on NO have to date been excluswefy used for the

therapeutic stimul¥ftrt 8?%%1%’%%8%%/%&5 &%?fsbée Noa! g%‘r@o‘ﬂ?ﬁ& rBVldf%c?ﬁ% G dRARP L ates
soluble guanylate fiyaliasoiy SEHskingntdtlesseantbdtibyiN@om of haem. Besides the BHC 10 1
028-Foreign Countries

Through the production of cGMP and the regulati@sulting therefrom, of phosphodiesterases,

20 ion channels and protein kinases, guanylate cygieses a crucial part in various physiological
processes, in particular in the relaxation andifemation of smooth muscle cells, in platelet
aggregation and adhesion and in neuronal signakimassion, and in disorders caused by an
impairment of the aforementioned processes. Und#rophysiological conditions, the NO/cGMP
system may be suppressed, which may lead for exatapligh blood pressure, platelet activation,

25 increased cellular proliferation, endothelial dysftion, atherosclerosis, angina pectoris, heart

failure, myocardial infarction, thromboses, strekel sexual dysfunction.

A possible way of treating such disorders whicin@ependent of NO and aims at influencing the
cGMP signaling pathway in organisms is a promigipgroach because of the high efficiency and

few side effects which are to be expected.

30 Compounds, such as organic nitrates, whose efeoased on NO have to date been exclusively
used for the therapeutic stimulation of solublerglate cyclase. NO is produced by bioconversion

and activates soluble guanylate cyclase by attgdiirihe central iron atom of haem. Besides the



side effects, the dgy@%@%gqjotgggﬁa@g& jgne of the crucial disadvantages of this mode of treatment.
Over the last years, a number of substances which stimulate soluble guanylate cyclase directly. i.e.
without prior release of NO, have been described, for example 3-(51-hydroxymethy1-21-furyl)-1- 5
benzylindazole [YC-1; Wu et al., Blood 84 (1994), 4226; Mulsch et al., Brit. | Pharmacol. 120 (1997), 681],
fatty acids [Goldbéideetftctd, Biel.deYripn2BR ¢ grerpnte7i9] dapd enytiaddishdvaniegas rbrbjshosoRane
[Pettibone et al., Exithh@rmacol. 116 (1985), 307], isoliquiritigenin [Yu et al., Brit. J. Phannacol. 114
(1995), 1587], and also various substituted pyrazole derivatives (WO 98/16223). 10 WO 00/06569 and
WO 03/095451 d'%ﬁ)&sﬁéqéﬁ@@éf@%qﬁr%}\@%\ﬂ%§tM§Wmes§MBI%t'éHg?]QIate cyclase d|rectly i.e.

3-pyrimidinylpyrazolopyridines, respectively, as stimulators of soluble guanylate cycla

2010/065275 duchH%‘s%%fE't‘?&%%B’B Hﬁ\ﬁFoﬁﬁ?Hr%‘iﬁﬁﬁ'BBBﬁﬁﬂ’i“Hlﬁé’s@é@%@%[ﬁﬁbr%({&ré“r¥'?/\ﬂas an
object of the greseatmyietdoretd Srovitle poeBleuBthees) wizizh ditlseh stirmBlatdrsPbhsodabléapuanylate

cyclase and have (;'ié‘é%ml%%r b} Qt@rémﬁé.“{&é%ﬂjlS@Pdae‘?%{l't'BlBeréi%r%%tp%‘I%SO IE%}%BH@HQW&%MOW“
from the prior art, for exarégﬁﬁ with rg{ﬁpect to their in wvoH%rogerUes and/or their pharmakokinetic

behaviour. It is an SERLEPEFRS IIREAETHORMISh FY provit RBmMbIGHE2%P 18 de ﬁ%'l"%ﬂ“fﬁ'l‘?ﬁ'ﬂ”h[()’ in
which 20ArepresegitainiBigen [RIra@REBoWAErELBVRIC1EE 71, GR8-Risreigin 06 Lintritiy terprokse Aesiaigresip

*-CRAARABACRSARE s cydsre

10 WO 00/06569 and WO 03/095451 disclose fused pyeadelivatives and carbamate-substituted
3-pyrimidinylpyrazolopyridines, respectively, asnuilators of soluble guanylate cyclase. WO

2010/065275 discloses substituted pyrrolo- anddtibyyridopyrimidines as sGC activators.

It was an object of the present invention to previsbvel substances which act as stimulators of
soluble guanylate cyclase and have a comparakitepyoved therapeutic profile compared to the
15 compounds known from the prior art, for examplehwiéspect to theiin vivo properties and/or

their pharmakokinetic behaviour.

It is an object of the present invention to providenpounds of the general formula (1)

HN L
© 0}
in which
20 A represents nitrogen or R
where

R represents hydrogen, deuterium, fluorine, diflumoethyl, trifluoromethyl, (GC,)-
alkyl, cyclopropyl or cyclobutyl,



represents the po@gef@t@gmgi&t@guﬁgrgonyl group, represents the point of attachment to
the pyrimidine or triazine ring, Srepresents a number 0, 1 or 2, R4Arepresents hydrogen, fluorine,

(C1-C4)-alkyl or hydroxyl, R4Brepresents hydrogen, fluogine, (C1-C4)-alkyl, trifluoromethyl,
(C1-C4)-alkoxy- carbonylamino or phenyl, where (C1-C4)-alkyl may be substituted by 1 or 2
substituents independeriipreseitie a ganptheFREIEHFRE R Torh the group consisting of fluorine,
trifluoromethyl, hydroxyl, hydroxycarbonyl and (C1-C4)-alkoxycarbonyl, or R4A and R4Btogether with the
carbon atom to which theyraee attached form an oxo group, a 3- to 6-membered carbocycle or a 4- to
6-membered heterocycle, 15where the 3- to 6-membered carbocycle and the 4- to 6-membered
heterocycle may be substitutecebjedentsdrrunsitventsdnrependradybiwne, another selected from the
group consisting of fluorine and (C1-C4)-alkyl, or R4A and R4Btogether with the carbon atom to which

they are attached form g,20alkgiyl QYR ERHMER RERAAY & aehyifll or R (Celifg?)-alkyl or hydroxyl,

5 p represents a number 0, 1 or 2,
R*"  represents hydrogen, fluorine,,{C,)-alkyl or hydroxyl,

R*®  represents hydrogen, fluorine, {C,)-alkyl, trifluoromethyl, (G-C,)-alkoxy-

carbonylamino or phenyl,

where (G-C,)-alkyl may be substituted by 1 or 2 substituentependently of one
10 another selected from the group consisting of fhertrifluoromethyl, hydroxyl,

hydroxycarbonyl and (f2C4)-alkoxycarbonyl,
or

R"and R®  together with the carbon atom to which they atached form an oxo

group, a 3- to 6-membered carbocycle or a 4- tebrered heterocycle,

15 where the 3- to 6-membered carbocycle and theo46-membered
heterocycle may be substituted by 1 or 2 substituerdependently of one

another selected from the group consisting of fhwand (G-C,)-alkyl,
or

R"and R®  together with the carbon atom to which they atached form a (EC,)-
20 alkenyl group,

R  represents hydrogen, fluorine,{C,)-alkyl or hydroxyl,

R*®  represents hydrogen, fluorine,,{C,)-alkyl or trifluoromethyl,
R! represents hydrogen or fluorine,
R? represents benzyl,

25 where benzyl is substituted by 1 to 3 fluorinestitbents,



RiBrepresents hygsagen, fIysipg,d %&ﬂﬂtﬁé@yl or trifluoromethyl, 121represents hydrogen or fluorine,
R2represents benzyl, 25where benzyl is substituted by 1 to 3 fluorine substituents, BHC 10 1

028-Foreign Countries and their N-oxides, salts, solvateg, salts of the N-oxides and solvates of the
N-oxides and salts. Compounds according to the invention are the compounds of the formula (I) and their
salts, solvates and@wbiteitoyfitise sifissetvetearaptucfdbandr et isptride alitkexidesf ane saltmaulae
mentioned in the following and their salts, solvates and solvates of the salts, and the compounds 5
included in the foraunpdlinds chenemniraned tmnetihedationving ascecnimpdinfetht ehoamdes) sadi their salts,
solvates and solvaigs,pithe saliR-whese dhe LamRALDR HchiRdn MG Jogmi () adipaptiansd in the

following are not already salts, solvates and solvates of the salts. Preferred salts in'the context of the

present invention @Fé‘%&‘?&d%@ﬁé‘ﬂ%?%&ﬁ?ﬁBﬁ'ééﬁgsoﬁﬂﬁmmoé&%ﬁiﬂl@ POHES FOEMRYRYIBalts
which are not $hennskiges isuitabler fodpiaanmdceenticaletiOnsibsg dwin g s lBenbsdicheftr exeamplpke afor tisgtation
or purification of theOMPRRHEISAFCBIARS & the w&nmmégda@lmg%eﬁ iy silagirRll @}:gﬁgtable

salts of the compounds accordln to the invention include acid addition salts of conventional mineral
acids, carboxylic 2534054 @Jfb%gﬂ?avygage Eoé aESﬂ%y&PfWéﬁISEﬁfb‘?uéoé&ﬁsﬂya?SB%ch acid, sulphuric

acid, phosphoric acid, methanesulﬂhonlc acid, ethanesulphonic
Preferred salts in the context of the present itiwarare physiologically acceptable salts of the

compounds according to the invention. Salts whiehret themselves suitable for pharmaceutical
10 uses but can be used, for example, for isolatiopuoification of the compounds according to the

invention are also included.

Physiologically acceptable salts of the compourtd®@ling to the invention include acid addition
salts of conventional mineral acids, carboxyliaddacind sulphonic acids, e.g. salts of hydrochloric
acid, hydrobromic acid, sulphuric acid, phospheid, methanesulphonic acid, ethanesulphonic
15 acid, toluenesulphonic acid, benzenesulphonic atéhhthalenedisulphonic acid, formic acid,
acetic acid, trifluoroacetic acid, propionic acldgtic acid, tartaric acid, malic acid, citric acid

fumaric acid, maleic acid, and benzoic acid.

Physiologically acceptable salts of the compourat®mling to the invention also include salts of
conventional bases, such as, by way of examplgeefdrably, alkali metal salts (e.g. sodium and
20 potassium salts), alkaline earth metal salts @algium and magnesium salts) and ammonium salts
derived from ammonia or organic amines having 1@&aarbon atoms, such as, by way of example
and preferably, ethylamine, diethylamine, trietihyiiae, ethyldiisopropylamine, monoethanol-
amine, diethanolamine, triethanolamine, dicyclot@myjne, dimethylaminoethanol, procaine,

dibenzylamine, N-methylmorpholine, arginine, lysiaghylenediamine and N-methylpiperidine.

25 Solvates in the context of the invention are desiggh as those forms of the compounds according
to the invention which form a complex in the satidliquid state by coordination with solvent
molecules. Hydrates are a specific form of solvatesvhich the coordination takes place with

water. Hydrates are preferred solvates in the gbwofethe present invention.

The compounds according to the invention can erislifferent stereoisomeric forms depending
30 on their structure, i.e. in the form of configuoatiisomers or optionally also as conformation
isomers (enantiomers and/or diastereomers, indutliwse in the case of atropisomers). The
present invention therefore includes the enantismmmd diastereomers and their particular

mixtures. The stereoisomerically uniform constitisesan be isolated from such mixtures of



15 acid, toluenesylphonic, acid, F'B?é?&r‘?@%ﬁH!‘?&oniC acid, naphthalenedisulphonic acid, formic acid, acetic
acid, trifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid,
maleic acid, and benzoic acid Physiologically acceptablessalts of the compounds according to the
invention also include salts of conventional bases, such as, by way of example and preferably, alkali
metal salts (e.g. setiuieAAE 20jotaitaieYares) ialkAhowe argrheedtesies e iy ocesshmaignel efeighigsium

salts) and ammoniidey $sHihislaH YRAiEMAN 1B M RIS QISPRIERRRINRS diaving gntad 6 carbon atoms, such
as, by way of example and preferably, ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,

monocthanolamingdigthan el LI ARAIRTHNtheFYEIRBR B4R ARSI ATHRORAR ben:
procaine, dibenzylamine, N-methylmorpholine, arginine, lysine, ethylenediamine and N-methylpiperidine.
25Solvates in the BYHIERE mH%eﬁl%m?oﬁLﬁ?@ﬁf ?@ﬁ%’fted as those forms of the compounds according to
the invention which form a complex in the solid or liquid state by coordination with solvent molecules.
Hydrates are & spERFiBreSAM STVEBHPAELS I F VRATEPARTE TR RYIIRIRHE (K ESSI QEB QRPIMPALSHSHAGEPEIEY are
preferred solvatesdntibencemiext af thedpie santinveatimpbiaampptingds aveatiding ihdeesicv@ntan can

exist in different s rﬁ]‘éﬁgg‘%lﬁpfé’d%sﬁj%?cﬂd&%%q 8HetQ%%WM§tH§§1go%nH‘&E‘&I8 glantirgion

isomers or optionally also as conformation isomers (enantiomers and/or diastereomers, mcludlng those in
the case of atropid6meRes SEEANSSHRE AERRIGHOMS RS SaMEraRIEReIe R Mifich e e AR R Smers
ar_ld their partlcuIathamW%oﬂihngesemmmmuyoumfmmmymemtsmmd)eammﬂed tolzoeipel
miures of BHC 4id 028 BORAHGRINIRR PcofpBIHR RS AGOHBRISIRM BISIN & Kpgtemanner

chromatography processes are preferably used for this, in particular HPLC chromatography on an achiral

or chiral phase. V\ﬁ?é?@rbh’@t%ﬂb&fﬁ%@‘al?%?ﬁ"]‘?ﬁ% SHEHUERC REiReo REJIPIRE BRA éq‘?c FUFHES the
present invention {deluetesrafHteitanmoti@ritcfomns'c Tioe freleitsnientiori’alst efwoftgrakdet all suitable
isotopic variants ob4he, GompAHIRASER) U\%F%Eeo\‘rbv%}ﬂﬁ&rﬁrbb%%%%é/ ﬁfv@ﬁﬁé?f AGUURRMAGse

according to the invention is understood here to mean a compound in which at least one atom within the

compound accordihy U G HAGH HLLASREH SRR YRS Mﬂ?(?fﬁ‘é’rda% R Braaligitle 'St KA NEmber,
but with a diffiérentoatbenéxanméasgitnad ttirenaeonaiusmad swtihidhihesarily ooppedotiiséritlyiotoute ibodgture.

Examples of isotoggs téwmmaq%@%aew@eaa&a#ty@ﬁo%%@m@aﬁpegm&mageaw&etmare those
of hydrogen, carbon,,nitr {?ZH% ox%/g QPE osphorus sulphur, flyorine, chlorine tt:)lromlne and |od|n(T\ such

as 2H (deuterium)*'3t (2 © JUN"3 PY535% I YgLng JcosRratp o plogEy ORSEMAS3

1241, of deuterium, can lead to particular therapeutinefiés as a consequence of greater metabolic

stability of the compound, for example an extensibithe half-life in the body or a reduction in
20 the active dose required; such modifications of dbenpounds according to the invention may
therefore in some cases also constitute a prefemdzbdiment of the present invention. Isotopic
variants of the compounds according to the inventian be prepared by generally used processes
known to those skilled in the art, for example hg tmethods described below and the methods
described in the working examples, by using cowadmg isotopic modifications of the particular

25 reagents and/or starting compounds therein.

The present invention moreover also includes pmgslraf the compounds according to the
invention. The term "prodrugs” here designates @amgs which themselves can be biologically
active or inactive, but are converted (for exampbtabolically or hydrolytically) into compounds

according to the invention during their dwell tifnethe body.

30 In the context of the present invention, the stibstits have the following meaning, unless

specified otherwise:



1291 and 131l. P%ﬁt—i@‘iﬁrf%%?%?e\(@ﬁi@g%t%g compound according to the invention, especially those in
which one or more radioactive iIsotopes have been incorporated, may be beneficial, for example, 15 for
the examination of the mechanism of action or of the actsre compound distribution in the body; due to
comparatively easy preparability and detectability, especially compounds labelled with 3H or 14C isotopes
are suitable for thidlipdinpdse crntedteidie theentioprisoresrinisct Ghheesofdrancaathieirddigeéayinachn lead
to particular therapeytigrbenatimasraconsmigenserel HEaatap MSLaPeksnsirRDAY 1f KR9 soednds for
example an extenrsnigtrp1 ?f etmelhrglngfeliq Bh(? bodx_&rjta] rleg(y&ttj(_)rﬂei ?(r)oth? t%(;tt_ig/l(j,t (flose required; such
modifications of the c&lmpoﬁ/ndsp a(P(}/draergotpc}/ k’he Invention may {P( refore'in some cases also constitute a
preferred embodiment of the present invention. Isotopic variants of the compounds according to the
invention can be FrBP2RYE'DY Yerrerify Q5HF JRUTUKEESRIFSRIE tHBNE SRIHERISH SRR AP RUSHDIe by
the methods desctibédibelcavbandathesnétieotid aesgribad e themdit dyingpe dmpdendposing way of
corresponding isobqg@énggigf;@g Wi dhgoBaRicLaib st §aaS Bishag/or starting compounds therein. The
present invention moreover also Includes prodrugs of the compounds according to the invention. The
term "prodrugs” hage.d S.'lgQﬁéeéoﬁ%%p@“t'ﬂgs.ﬁ’b’gh%m%? glues £ ﬁ’ﬂ%?%&%‘&ﬁ@ﬂﬂ%}ﬁéﬁ.'%%&f €, but
are converted (for example metabolically or hy ro|yt|ca y) Into compounds according to thé invention
during their dwell fiRY&'$h3HE BoRPOBHETS 3g28-EurfyRBBuRHINEND gnay RGI eTHENEShRYXYBY the
invention represeri;m@traighbycwayooprefarched allyhiggiemdngvang d-totd-earlbgn atoms. The following
may be mentioned by way of example and by way of preference: methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobuty!, lamedudmienyntert-Rekbxt crthoayratishtheprariaxt pbHREHAMESiIBRTERESARIYa
monocyclic saturaled carbogycle havingd » 1p ing carbon slomenrhe oliowing maybe mentioped by
way of example an Iby way of preference: cy&opropyl, cyclo , CYC opentty(f and cyc oﬂéé%ﬁ. Alkenyl in
the context of the PR AMAYPPE SBATEINSH Ay MtayhalirP S Ba s RE RB TRAENERl BHIRgYEada¢arbon
atoms and a doubdenbrydrbbhg! fallpviog camohe, eendpordduanmet-exanyetesand by way of preference:
vinyl, allyl, isopropenyl and n-but-2-en-1-yl. 10Alkoxycarbonyl in the context of the invention represents a

Stt;alghht;j(:h?ltrr]l or bA%Q{?&FG’tﬁlf:cﬁF:i%Milﬁ%m@ﬁé Bég{t@g éf%ﬁé‘irﬁd%ﬁ'fl%ﬂ F’éﬂ'é;&?eﬁ‘t@%ﬁ} &ﬁ%g@)ﬁwwwgi 1S
attached at the oxygen. The following may be mentigne way of example an way of preference:
methoxycarbhiy BB TSRS o ORRA BRI AT B AP R B
Alkoxycarbonylamingtachiae ol rttobtneaiovertichereprewatits Arednimorgrowy haviregtestraiyhrad 5
chain or branchedyalkpigRraaasuastise et mrbir:hasidde bR atemsciishs RliAShaEpaad is
attached to the nitrol%en ?tom via tt)hte carbgn Ilgrou(p.. Trtl)etfoll%}/’w ma t()jet men ioned t?(}’ VYarX'Of example
and by way of pre‘f‘greon@/e?rﬂ%ré(fh%xyc% Cgﬁy aHWc')r,' et %x%é 0 9a'r?ﬁn6‘, p%po%(g)/)@écr Ny aaml'ﬂg',
n-butoxycarbonylamino, isobutoxycarbonylamino and tert-butoxycarbonylamino. Heterocycle in the
context of the invetRIBRFEHFOLBRECH R4 AT 8 I KRIEPB LG RIETAR AGPAREb AT TP £ 36 6 H g AR Aihihich
contains one2or twioringgieete rdato rosnfedm dhe grouprogrsittmg KoM e o R e IrSOR, AhdBisSO

attached via a ring, gt aibAlMs UL WING MY AR BRERBRANSAL YRGS BareRlnRasiding. gxetanyl,

pyrrolidinyl, pyrazolidinyl, tetrahydrofuranyl, piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyl,
thiomorpholinyl ar?d(athglﬁdoﬂﬁ%?ﬂ@?’ﬂ:hociﬁ%ﬁngrefwgﬂ@r&'gi\% A %@fﬁﬂx}l, RIPESIFAM G,

tetrahydrofuranyl,mmeakﬂmyl agickhydropyranyl, morpholinyl, thiompbolinyl and dioxidothiomorpholinyl.
Preference is given to azetidinyl, oxetanyl, pydiolyl, tetrahydrofuranyl, piperidinyl and

25 tetrahydropyranyl.

Halogen in the context of the invention represents fluerirchlorine, bromine and iodine.

Preference is given to bromine and iodine.

In the formula of the group which may represent IRg the end point of the line at which the *, #
or ## symbol is placed does not represent a caatmm or a CHgroup but forms part of the bond
30 to the marked atom to which L of R attached.

If radicals in the compounds according to the irtenare substituted, the radicals may be mono-

or polysubstituted, unless specified otherwisethi context of the present invention, all radicals



25tetrahydropyranyl, Hajqoess ipfhe cerigied the invention represents fluorine, chlorine, bromine and
iodine. Preference is given to bromine and iodine. In the formula of the group which may represent L or

R2, the end point of the line at which the *, # or ## symbegl-is placed does not represent a carbon atom or
a CH2 group but forms part of the bond 30to the marked atom to which L or R2 is attached. BHC 10 1
028-Foreign Courtied atsighnaiedhancrecenain deftedreddeeinteh ingenatitRsnBiybstivtiendnoeher two or

Substitution by ongdwtiithiies itentisad Wstifterent substituents is preferred. In the context of the
present invention, preference is given to compounds of the formula (1) in which 5Arepresents nitrogen or

CR3, where repregepis ydrapspuieadiimniiarine prilyoregring Hfieime Eivthd Sl -@y!
cyclopropyl or cyclobutyl, represents a group *-CR4A|34B4CRSARS%4, 10where represents the point of
attachment to the ¥afbonyl group, represents the point of attachment to the pyrimidine or triazine ring,

represents a number 0, 1 or 2, R4A represents hydrogen, fluorine, (C1-C4)-alkyl, hydroxyl, 15
5 A represents nitrogen or R

where

R? represents hydrogen, deuterium, fluorine, difluaethyl, trifluoromethyl, (G-C,)-
alkyl, cyclopropyl or cyclobutyl,

L represents a group *-CfR*-(CR"R*®),#,

10 where
* represents the point of attachment to the caybgroup,
# represents the point of attachment to the pylimei or triazine ring,
p represents a number 0O, 1 or 2,

R*”  represents hydrogen, fluorine,,{C,)-alkyl, hydroxyl,
15 R*®  represents hydrogen, fluorine,;{C,)-alkyl or trifluoromethyl,
or

R*and R®  together with the carbon atom to which they atached form an oxo

group, a 3- to 6-membered carbocycle or a 4- teeibrered heterocycle,

R> represents hydrogen, fluorine,{C,)-alkyl or hydroxyl,

20 R*®  represents hydrogen, fluorine,,{C,)-alkyl or trifluoromethyl,
R! represents hydrogen or fluorine,
R? represents benzyl,

where benzyl is substituted by 1 to 3 fluorinestitbents,

and theilN-oxides, salts, solvates, salts of texides and solvates of tiNkoxides and salts.



represents hydrogg_mcflléoii%_(-_gge-l&4&a%y&&r trifluoromethyl, or R4A and R4Btogether with the carbon
atom to which they are attached form an oxo group, a 3- to 6-membered carbocycle or a 4- to
6-membered heterocycle, RSArepresents hydrogen, fluogine, (C1-C4)-alkyl or hydroxyl, 20RiBrepresents
hydrogen, fluorine, (C1-C4)-alkyl or trifluoromethyl, 121represents hydrogen or fluorine, R2represents
benzyl, where berizyhgsconisstieftte breserts Brnyanerseibstreraogivandothemmqungiziesthedhngelvates,
salts of the N-oxidggi@nd solvates of the N-oxides and salts. BHC 10 1 028-Foreign Countries In the
context of the present invention, preference is also given to compounds of the formula (1) in which
Arepresents nitrogen or Qﬁiésaxﬂ%ﬁréd&m%%@ts hydrogen, fluorine, difluoromethyl, trifluoromethyl,
methyl, ethyl or cyclopropyl, represents a group *-CR4AR4B4cRsARs%4, where

where

5 R? represents hydrogen, fluorine, difluoromethylflagoromethyl, methyl, ethyl or

cyclopropyl,

L represents a group *-CfR*®-(CR*R*®),#,

where
* represents the point of attachment to the caybgiroup,

10 # represents the point of attachment to the pylimei or triazine ring,
p represents a number O or 1,

R* represents hydrogen, fluorine, methyl, ethyl airoxyl,

R  represents hydrogen, fluorine, methyl, ethyl,ludfomethyl, methoxycarbonyl-

amino or phenyl,

15 where methyl and ethyl may be substituted by 2 substituents independently of
one another selected from the group consistingludfrihe, trifluoromethyl and

hydroxyl,
or

R"and R®  together with the carbon atom to which they attached form a
20 cyclopropyl,  cyclobutyl, cyclopentyl, azetidinyl, yipolidinyl,
tetrahydrofuranyl, piperidinyl or tetrahydropyramirig,

where the cyclopropyl, cyclobutyl, cyclopentyl, adayl, pyrrolidinyl,
tetrahydrofuranyl, piperidinyl or tetrahydropyramirig may be substituted
by 1 or 2 substituents independently of one ano#edected from the

25 group consisting of fluorine and methyl,
R represents hydrogen, fluorine, methyl, ethyl airoxyl,

R*®  represents hydrogen, fluorine, methyl, ethyl dlumromethyl,



represents the po@gef@t@gmgi&t@guﬁgrgonyl group, 10represents the point of attachment to the
pyrimidine or triazine ring, represents a number 0 or 1, R4A represents hydrogen, fluorine, methyl, ethyl

or hydroxyl, R4Brepresents hydrogen, fluorine, methyl, eghyl, trifluoromethyl, methoxycarbonyl- amino or
phenyl, 15where methyl and ethyl may be substituted by 1 or 2 substituents independently of one another
selected from the Group 'epresistiisgdriiaenaefludfitmromethyl and hydroxyl, or R4A and R4Btogether with
the carbon atom to which they are attached form a
20cyclopropyl,cycRibutyreyepentdragetidinyl, pyrrolidinyl, tetrahydrofuranyl, piperidinyl or
tetrahydropyranyl ring, where the cyclopropyl, cyclobutyl, cyclopentyl, azetidinyl, pyrrolidinyl,
tetrahydrofuranyl, piperiginyeosdeijaRysimyraaying maydaacsstiwtitated by 1 or 2 substituents
independently of one another selected from the 25group consisting of fluorine and methyl, RSArepresents

hydrogen, fluorine, meshivbidhyd QORUEHOXMY solvates of the. sa

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

which
A represents nitrogen or €R
where
R® represents hydrogen, difluoromethyl, trifluoromgttmethyl, ethyl or cyclopropyl,

10 L represents a group *-CfR**-(CR”R®)#,

where
* represents the point of attachment to the caybgiroup,
# represents the point of attachment to the pgiimei or triazine ring,
p represents a number 0O, 1 or 2,
15 R*  represents hydrogen, fluorine, methyl, ethyl airoxyl,

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

R"and R®  together with the carbon atom to which they attached form a
cyclopropyl,  cyclobutyl, cyclopentyl, azetidinyl, ypolidinyl,
20 tetrahydrofuranyl, piperidinyl or tetrahydropyramirg,

R  represents hydrogen, fluorine, methyl, ethyl airoxyl,
R*®  represents hydrogen, fluorine, methyl, ethyl dlulmromethyl,
R! represents hydrogen or fluorine,

R? represents benzyl,



RiBrepresents hygsagen, fIH%iﬂGreriHﬁt@é’bn%QM or trifluoromethyl, BHC 10 1 028-Foreign Countries -9
121represents hydrogen or fluorine, R2represents benzyl, where benzyl is substituted by 1 to 3
fluorine substituents, and to their salts, solvates and solyates of the salts. 5In the context of the present
invention, preference is also given to compounds of the formula (1) in which Arepresents nitrogen or CR3,
where represéfeshhenagd énsdifiiforeshisth g Zrifleonesiseayts methyl, ethyl or cyclopropyl, 10
Lrepresents a group *-CR4AR4B4cRsARs%4, where represents the point of attachment to the carbonyl
group, representsahetpdietrchiattacharenttal dwvpysoidiessar triazine ring, represents a number 0, 1 or 2,
15R4Arepresents hydrogen, fluorine, methyl, ethyl or hydroxyl, represents hydrogen, fluorine, methyl,
ethyl or tr fluoromethyb eéntext of the present invention, particypeeference is also given to compounds of the

formula (I) in which
5 A represents CR
where
R? represents hydrogen,

L represents a group *-CfR*-(CR"R*®) 4,

where

10 * represents the point of attachment to the caybgroup,
# represents the point of attachment to the pytimei ring,
p represents a number O,

R  represents hydrogen, fluorine, methyl or hydroxyl,
R*®  represents hydrogen, fluorine, methyl or triflunghyl,
15 or

R”and R®  together with the carbon atom to which they ateched form a

cyclopropyl or cyclobutyl ring,

where the cyclopropyl and the cyclobutyl ring maydubstituted by 1 or 2

substituents independently of one another seledteth the group

20 consisting of fluorine and methyl,
R! represents hydrogen or fluorine,
R? represents benzyl,

where benzyl is substituted by 1 or 2 fluorinesitbents,

and to their salts, solvates and solvates of thg. sa



R4A and R4Btogether With jhe Sathniam;te which they are attached form a
cyclopropyl,cyclobutyl,cyclopentyl,azetidinyl,pyrrolidinyl, 20tetrahydrofuranyl, piperidinyl or

tetrahydropyranyl ring, RSArepresents hydrogen, fluoring; methyl, ethyl or hydroxyl, RiBrepresents
hydrogen, fluorine, methyl, ethyl or trifluoromethyl, 121represents hydrogen or fluorine, R2represents
benzyl, BHC 10 1r0®&-FonegnoCthgnprigssntligventionyhaiicigerierdrisesishaieugid byolcompdingsirs the
substituents, and tgrthgl @akisviieivates and solvates of the salts. In the context of the present invention,
particular preference is also given to compounds of the formula (I) in which 5Arepresents CR3, where
represents hydrogen, regﬁﬁg\%&qﬂg@gp,*-CR4AR4B4CRSARS%4, where 10represents the point of
attachment to the carbonyl group,

L represents a group *-CfR*-(CR"R®®)-#,

5 where
* represents the point of attachment to the caybgroup,
# represents the point of attachment to the tr&aring,
p represents a number O,

R*”  represents hydrogen, fluorine or methyl,
10 R*® represents hydrogen, fluorine, methyl or trifluoeghyl,
or

R"“and R®  together with the carbon atom to which they attached form a

cyclopropyl or cyclobutyl ring,

where the cyclopropyl and the cyclobutyl ring maydubstituted by 1 or 2
15 substituents independently of one another seledtech the group

consisting of fluorine and methyl,
R! represents hydrogen or fluorine,
R? represents benzyl,
where benzyl is substituted by 1 or 2 fluorinestitbents,
20 and to their salts, solvates and solvates of the.sa

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

formula (I) in which
A represents nitrogen or €R
where

25 R? represents hydrogen,



represents the po@gefl%t@gmgi&t@gugmé@idine ring, represents a number 0, R4Arepresents
hydrogen, fluorine, methyl or hydroxyl, represents hydrogen, fluorine, methyl or trifluoromethyl, 150r R4A

and R4Btogether with the carbon atom to which they arg attached form a cyclopropy! or cyclobutyl ring,
where the cyclopropyl and the cyclobutyl ring may be substituted by 1 or 2 substituents independently of
one another selected frogptaeeioapr20RsKERTHE BT Riidrihe and methyl, 121represents hydrogen or
fluorine, R2represents benzyl, where benzyl is substituted by 1 or 2 fluorine substituents, and to their
salts, solvates and solvaidsref the salts. BHC 10 1 028-Foreign Countries In the context of the present
invention, particular preference is also given to compounds of the formula (I) in which Arepresents

nitrogen, represents a group *rgirdR4 BAcRshBsiedcrvdnete rRrgegrRissthe point of attachment to the
carbonyl group,

# represents the point of attachment to the pylimei or triazine ring,
5 p represents a number 0,

R  represents hydrogen, fluorine, methyl or hydroxyl,

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

or

R”and R®  together with the carbon atom to which they ateched form a

10 cyclopropyl ring,
R represents hydrogen or fluorine,
R? represents a group of the formula
F
=
or
F F F
#i# ’ #it #i#
where
15 #H# represents the point of attachment to the pyopyddine ring,

and to their salts, solvates and solvates of ths.sa

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

which R represents H, and to their salts, solvates andtas of the salts.

In the context of the present invention, prefereisc@so given to compounds of the formula (1) in

20 whichR represents fluorine, and to their salts, solvatessolvates of the salts.



represents the po@geflﬁt@gmgi%t@gumg&ne ring, represents a number 0, R4A represents hydrogen,
fluorine or methyl, 10 represents hydrogen, fluorine, methyl or trifluoromethyl, or R4A and R4Btogether

with the carbon atom to which they are attached form a ggclopropy! or cyclobutyl ring, where the
cyclopropyl and the cyclobutyl ring may be substituted by 1 or 2 15substituents independently of one
another selected firothethentgo g berriang inyehiornerefactipcdsagdiven Tociorapetdsisidredemmotefilionne,

R2represents bengy|civhesproamey Nosahsttdes ik atsfiosiressvafiidems saand to their salts,
solvates and solvates of the salts. In the context of the present invention, particular preference is also

given to Compounmstl%f Elaﬁt&fr&l{l‘?e@égewmlﬁi@ﬁé%%ﬁc%g@gﬁ&QB ggf“%ounds of the formula (1) in

which A represents CH, and to their salts, solvatessolvates of the salts.

5 In the context of the present invention, prefereisc@so given to compounds of the formula (1) in

which A represents N, and to their salts, solvatas solvates of the salts.

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

which

L represents a group *-CfR*®-(CR*R®),#

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

R"and R®  together with the carbon atom to which they attached form a
15 cyclopropyl,  cyclobutyl, cyclopentyl, azetidinyl, yolidinyl,
tetrahydrofuranyl, piperidinyl or tetrahydropyramirig,

and to their salts, solvates and solvates of ths.sa

In the context of the present invention, prefereisc@so given to compounds of the formula (1) in

which

20 L represents a group *-CfR*®-(CR”R®)-#

where

* represents the point of attachment to the caybgroup,

# represents the point of attachment to the pyiimei or triazine ring,
p represents a number 0,

25 R* represents hydrogen, fluorine, methyl or hydroxyl,



where 25R3repre%slgyid(gggggreilé};lgoglgtr;egz&Foreign Countries - 12 - represents a group
*-CR4AR4B4cRsARs%_#, where represents the point of attachment to the carbonyl group, represents

the point of attachment to the pyrimidine or triazine ring,1arepresents a number 0, R4Arepresents
hydrogen, fluorine, methyl or hydroxyl, represents hydrogen, fluorine, methyl or trifluoromethyl, or R4A
and R4Btogether with the'tarbenrasenistoyaieieenttiegrine artvhedtiéwmetovlOcyclopropyl ring,
121represents hydrogen or fluorine, R2represents a group of the formula

and to their salts, solvates and solvates of ths.sa

In the context of the present invention, prefereisc@so given to compounds of the formula (1) in

which

5 L represents a group *-CfR*®-(CR"R®®) #,

where
* represents the point of attachment to the caybgroup,
# represents the point of attachment to the piimei or triazine ring,
p represents a number O,
10 R*”  represents methyl,

R*®  represents methyl,
and to their salts, solvates and solvates of ths.sa

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

15 L represents a group *-CfR*®-(CR"R*®) #,
where
* represents the point of attachment to the caybgroup,
# represents the point of attachment to the pyiimei or triazine ring,
p represents a number 0,

20 R"and R®  together with the carbon atom to which they attached form a
cyclopropyl or cyclobutyl ring,

where the cyclopropyl and the cyclobutyl ring nieeysubstituted by 1 or 2
substituents independently of one another seledtech the group

consisting of fluorine and methyl,

25 and to their salts, solvates and solvates of ths.sa



15##represents ttﬁ_ﬁpi@tp&%@g@i‘aﬁ@o@]m&pyrazolopyridine ring, and to their salts, solvates and
solvates of the salts. In the context of the present invention, preference is also given to compounds of the
formula (1) in which 121 represents H, and to their salts, gplvates and solvates of the salts. BHC 10 1
028-Foreign Countries - 13 - In the context of the present invention, preference is also given to
compounds of thelfcheafat@Xxtinfulisichesers prestion, NejeEsaandivetieicosanrnsisivhtbe farmiwlldtes of
the salts. In the cqigxt of the present invention, preference is also given to compounds of the formula (1)
in which A represents CH, and to their salts, solvates and solvates of the salts. 5In the context of the
present invention,F(areferr%FF&é%tglggng' en to compounds of the formula (1) in which A represents N, and
to their salts, solvates and solvates of the salts. In the context of the present invention, preference is also
given to compoun_ds of t\fllvﬁ e1‘roer el#Za |(Q qu t\)/gmc{é A_Beqr%rsgrﬁtusoﬁ roun r*&-gR4AR4B_4cR5AR58)p4 10where
represents the point of attachment’to the car onngroup, represents the point of attachment to the
pyrimidine or triazine ring, Prepresents a number 0, R4A and R4Btogether with the carbon atom to which

they are attacﬁed qBFnt]oé elr salts, solvates and solvates of ths. sa

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

which
R? represents a group of the formula
F
F
or
F F F
#i it #i#
10 where

#it represents the point of attachment to the pyopgddine ring,
and to their salts, solvates and solvates of ths.sa

The present invention furthermore provides compsuwifdhe formula (XV)

FZ

s
N

_ /

15 in which



15cyclopropyl,cyclolutyl eyglgpenty| esticding pyrrolidinyl, tetrahydrofuranyl, piperidinyl or
tetrahydropyranyl ring, and to their salts, solvates and solvates of the salts. In the context of the present

invention, preference is also given to compounds of the fgrmula (I) in which 20 Lrepresents a group
*-cCR4AR4B4cR5AR513)134 where represents the point of attachment to the carbonyl group,
represents the point of agaEseEHRIE eHR PRI tidzine ring, Prepresents a number 0,
25R4Arepresents hydrogen, fluorine, methyl or hydroxyl, BHC 10 1 028-Foreign Countries - 14 - le
represents hydrogen, fluehigre, methyl or tr fluoromethyl, and to their salts, solvates and solvates of the
salts. In the context of the present invention, preference is also given to compounds of the formula (1) in

which SLrepresents a group *-feR4AdréBhéGRFAREBHhArnBENRe carboroup,

# represents the point of attachment to the tr&zing,
5 p represents a number 0, 1 or 2,
R  represents hydrogen, fluorine,,{C,)-alkyl or hydroxyl,

R*® represents hydrogen, fluorine, {Cy)-alkyl, trifluoromethyl, (G-C,)-alkoxy-

carbonylamino or phenyl,

where (G-Cy)-alkyl may be substituted by 1 or 2 substituentependently of one
10 another selected from the group consisting of fhertrifluoromethyl, hydroxyl,

hydroxycarbonyl and (f2C4)-alkoxycarbonyl,

or

R"and R®  together with the carbon atom to which they atached form a 3- to 6-

membered carbocycle or a 4- to 6-membered hetdmcyc

15 where the 3- to 6-membered carbocycle and theo46-membered
heterocycle may be substituted by 1 or 2 substituerependently of one
another selected from the group consisting of fhwand (G-C,4)-alkyl,

R> represents hydrogen, fluorine,{C,)-alkyl or hydroxyl,
R>® represents hydrogen, fluorine,,{C,)-alkyl or trifluoromethyl,
20 R represents hydrogen or fluorine,
R? represents benzyl,
where benzyl is substituted by 1 to 3 fluorinestitbents,
T represents (BC,)-alkyl,
and to their salts, solvates and solvates of ths.sa

25 The present invention furthermore provides compswfdhe formula (XIII)



represents the po@gefﬁt@gm&%@guﬁg@onyl group, represents the point of attachment to the
pyrimidine or triazine ring, Prepresents a number 0, 10R4A represents methyl, le represents methyl, and

to their salts, solvates and solvates of the salts. In the cantext of the present invention, preference is also
given to compounds of the formula (1) in which 15 Lrepresents a group *-CR4AR4B_(cRsARsB)p4, where
represents the point of attachment to the carbonyl group, reprsents the point of attachment to the
pyrimidine or triazine ring, Prepresents a number O, 24A,énd R4Btogether with the carbon atom to
which they are attached form a cyclopropyl or cycloputy® mg,\&here the cyclopropyl and the cyclobutyl
ring may be substituted by 1 or 2 substituents inde one another selected from the group

consisting of fluorine and methyl, R
N 7 \
g
S
HO
L
/O\<
T4
O xm),
in which
L represents a group *-CfR*®-(CR"R*®)#,
where
5 * represents the point of attachment to the caybgroup,
# represents the point of attachment to the tr&zing,
p represents a number 0, 1 or 2,

R*”  represents hydrogen, fluorine,,{C,)-alkyl or hydroxyl,

R*® represents hydrogen, fluorine, {Cy)-alkyl, trifluoromethyl, (G-C,)-alkoxy-

10 carbonylamino or phenyl,

where (G-Cy)-alkyl may be substituted by 1 or 2 substituentiependently of one
another selected from the group consisting of fhertrifluoromethyl, hydroxyl,

hydroxycarbonyl and (f2C4)-alkoxycarbonyl,
or

15 R"and R®  together with the carbon atom to which they atached form a 3- to 6-

membered carbocycle or a 4- to 6-membered hetdmcyc

where the 3- to 6-membered carbocycle and theo46-membered
heterocycle may be substituted by 1 or 2 substituiedependently of one

another selected from the group consisting of fhewand (G-C,)-alkyl,

20 R®  represents hydrogen, fluorine ,{C,)-alkyl or hydroxyl,



BHC 10 1 028-Foggign, Goupktieszidn clidhecontext of the present invention, preference is also given to

compounds of the formula () in which RZrepresents benzyl, where benzyl is substituted by 1 or 2
fluorine substituents, 5and to their salts, solvates and soigates of the salts. In the context of the present
invention, preference is also given to compounds of the formula (1) in which R2represents a group of the

formula 10where

RYepraspresetiie hoinoet dirathen&p-tkuher pyftaesiopimitiine ring, and to their

salts, solvates and solvates of the salts. The present invention furthermore provides compounds of the
formula (XV) (XVR' BHC:h@:4e0R8wenogégnoCawntrées - 16 - represents a group
*-CR4AR4B_(cRsARsB)p_44, where

R2

5 T

represents benzyl,

where benzyl is substituted by 1 to 3 fluorinestitbents,

represents (C,)-alkyl,

and to their salts, solvates and solvates of ths.sa

In the context of the present invention, prefereizcalso given to compounds of the formulae
(XI1) and (XV) in which

L
10
15
20
Rl
R2

represents a group *-CfR*-(CR"R*®),#,

where

* represents the point of attachment to the caybgroup,
# represents the point of attachment to the tr&zing,

p represents a number 0, 1 or 2,

R*”  represents hydrogen, fluorine, methyl, ethyl airoxyl,
R*®  represents hydrogen, fluorine, methyl, ethyl dtumromethyl,
or

R”and R®  together with the carbon atom to which they ateched form a
cyclopropyl,  cyclobutyl, cyclopentyl, azetidinyl, yolidinyl,
tetrahydrofuranyl, piperidinyl or tetrahydropyramirig,

R  represents hydrogen, fluorine, methyl, ethyl aidoxyl,

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

represents benzyl,

where benzyl is substituted by 1 or 2 fluorinestitbents,



represents the pog_'eflﬁtm&%@guﬁgrgonyl group, represents the point of attachment to the triaz
ne ring, 5represents a number 0, 1 or Z, R4Arepresents hydrogen, fluorine, (C1-C4)-alkyl or hydroxyl,

R4Brepresents hydrogen, fluorine, (C1-C4)-alkyl, trifluerognethyl, (C1-C4)-alkoxy- carbonylamino or
phenyl, where (C1-C4)-alkyl may be substituted by 1 or 2 substituents independently of one
10another selected fronreheegpoigprednsistietyydbf fluorine, trifluoromethyl, hydroxyl, hydroxycarbonyl and
(C1-C4)-alkoxycarbonyl, or R4A and R4Btogether with the carbon atom to which they are attached form a
3- to 6- memberedmehrboeyctalt:; sodates@manieaditesacycle, 15where the 3- to 6-membered
carbocycle and the 4- to 6-membered heterocycle may be substituted by 1 or 2 substituents
independently of W%@Wﬂh@kﬁ@ﬂ&ﬁ&ﬂé@m ihe:ationpprerniaing @ ilearioeangdolindsCeh talkivhmulae
RSArepresents hy%{ r|ne ‘5 1-C4)-alkyl or hydroxyl, R5Brepresents hydrogen, fluorine,
(C1-C4)-alkyl or trﬁ om thyl, 2\’&1 represents hydrogen or fluorine, R2represents benzyl, where

benzyl is substltuted by 1 to 3 fluorine substitugnts
y yrepresentsagroup (%R‘@ R5ARSB) #,

where
* represents the point of attachment to the caybgroup,
# represents the point of attachment to the tr&aring,
p represents a number O,
10 R*”  represents methyl,

R*®  represents methyl,
and to their salts, solvates and solvates of ths.sa

In the context of the present invention, prefereigcalso given to compounds of the formulae
(X1) and (XV) in which

15 L represents a group *-CfR*®-(CR"R*®)#,
where
* represents the point of attachment to the caybgroup,
# represents the point of attachment to the tr&zing,
p represents a number 0,

20 R"and R®  together with the carbon atom to which they ateached form a
cyclopropyl or cyclobutyl ring,

where the cyclopropyl and the cyclobutyl ring nieeysubstituted by 1 or 2
substituents independently of one another seledtech the group

consisting of fluorine and methyl,

25 and to their salts, solvates and solvates of ths.sa



T4represents (Cl%-ﬂ@b@%pgﬁh%g&%@ssolvates and solvates of the salts. 25 The present invention
furthermore provides compounds of the formula (XI1I) BHC 10 1 028-Foreign Countries -17 - (XIII),
in which represents a group *-CR4AR4B_(cRsARsB)p -44,-where 5represents the point of attachment to

the carbonyl group,
The definitions of radicals indicated specifically the respective combinations or preferred

combinations of radicals are replaced as desiregspective of the particular combinations

indicated for the radicals also by definitions adlicals of other combinations.

Combinations of two or more of the abovementioneefggred ranges are very particularly

5 preferred.

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

according to the invention, characterized in thadpound of the formula (Il)

2

R

Na N

T

N

A~
R

NH
H.N

2 (1),
in which R and R each have the meanings given above,

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

formula (lll)

NC CN

O L
T Y
O

(1,
in which L has the meaning given above and
T represents (BC,)-alkyl,

15 to give a compound of the formula (V)



represents the po@gefﬁt@gmgi%@gumﬁgsne ring, represents a number 0, 1 or 2, R4Arepresents
hydrogen, fluorine, (C1-C4)-alkyl or hydroxyl, R4Brepresents hydrogen, fluorine, (C1-C4)-alkyl,

trifluoromethyl, (C1-C4)-alkoxy- 10carbonylamino or phenyl, where (C1-C4)-alkyl may be substituted by 1
or 2 substituents independently of one another selected from the group consisting of fluorine,
trifluoromethyl, hydroxyl, hydroxycarbonyl and (C1-C4)-alkaé/carbonyl, or 15Rd" and 124Btogether with
the carbon atom to which they are attached form a_3t to 6-N/membered carbocycle or a 4- to 6-membered
heterocycle, where the 3- to 6-membered carbocficle and the 4- to 6-membered heterocycle may be
substituted by 1 or 2 substituents independently &f o er selected from the group consisting of
fluorine and (C1-C4)-alkyl, ZORSArepresentsRhydro en, fluprine, (C1-C4)-alkyl or hydroxyl, BHC 10 1
028-Foreign Countries - 18 - 125Brepresents hydrogen, flygring, (C1-C4)-alkyl or trifluoromethyl,
121represents hydrogen or fluorine, R2represents benzyN \\ where benzyl is substituted by 1 to 3
fluorine substituents, 5T4represents (C1-C4)-alkyl, S5 NH,

© V),
in which L, R and R each have the meanings given above,

this is then converted with isopentyl nitrite andiadine equivalent into a compound of

the formula (V)

O

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

and this is subsequently reacted in an inert solvethe presence of a suitable transition

metal catalyst to give a compound of the formwaA)(l



and to their salts, gplvates ghsl ﬁgg{@ﬁe&gwi‘@salts. In the context of the present invention, preference is
also given to compounds of the formulae (XII) and (XV) in which represents a group
*-CR4AR4B_(cRsARsB)p4, 10where represents the poipp of attachment to the carbonyl group, represents
the point of attachment to the triaz ne ring, represents a number 0, 1 or 2, R4A represents hydrogen,
fluorine, methyl, ethyl or hydroxyl, 15 represents hydrogen, flygtine, methyl, ethyl or trifluoromethyl, or
R4A and R4Btogether with the carbon atom to which jRey arR{ attached form a
cyclopropyl,cyclobutyl,cyclopentyl,azetidinyl,pyrrolidfnyl, trahxplrofuranyl, piperidinyl or tetrahydropyranyl
ring, 20RSArepresents hydrogen, fluorine, methyl, athy roxyl, RiBrepresents hydrogen, fluorine,
methyl, ethyl or trifluoromethyl, 121represents Rydrogen or fldorine, R2represents benzyl, where benzyl is
substituted by 1 or 2 fluorine substituents, 7

© (FA),
in which L, R and R each have the meanings given above,
or

[B] is reacted in an inert solvent in the presentea suitable base with a compound of the
5 formula (VI)

T2

|
H
O N
T =
L
NC (V1) ,
in which

Lt represents a group *-CHR*®-(CRR®)#,

where

10 * represents the point of attachment to the aaybgroup,
# represents the point of attachment to the pgiima or triazine ring,
p represents a number 1 or 2,

R*  represents hydrogen, fluorine,;{C,)-alkyl or hydroxyl,
R*® represents hydrogen, fluorine,1{C,)-alkyl or trifluoromethyl,

15 or



BHC 101 028-F0@i@1§9l{ﬁt§1§§réiaﬁ cddgpLesents methyl or ethyl, and to their salts, solvates and
solvates of the salts. In the context of the present invention, preference is also given to compounds of the
formulae (XIII) and (XV) in which 5Lrepresents a group-2$£R4AR4B_(cRsARsB)p_44, where represents
the point of attachment to the carbonyl group, represents the point of attachment to the triaz ne ring,
represents a number 0, 10R4ARfepresEnts tpagHr véibréseeasatedtyn ndhishtiesy stitehesbioareanand
solvates of the salts. In the context of the psrgejbiRyaniian, dreieiRnee iarBh9 Vet Gashprunds of the
formulae (XIII) and (XV) in which 15 Lrepreﬁgg'ggc%cgeroup *-CR4AR4B_(cRsARsB)p4, where

R represents hydrogen, fluorine,;{C,)-alkyl or hydroxyl,
5 R>® represents hydrogen, fluorine,;{C,)-alkyl or trifluoromethyl,
and
T? represents (BC,)-alkyl,

to give a compound of the formula (IV-B)

2

h
o9
N
AN~
R
N
NT
—_ /NH,
HN?rLl
© (IV-B),
10 in which L*, R* and R each have the meanings given above,

and this is then reacted further analogously tacess [A] to give a compound of the

formula (I-B)

(I-B),

in which !, R* and R each have the meanings given above,



represents the po@gefﬁt@gm&%@guﬁgrgonyl group, represents the point of attachment to the
triazine ring, represents a number 0, 20124A and R4Btogether with the carbon atom to which they are

attached form a cyclopropyl or cyclobutyl ring, where thegyclopropyl and the cyclobutyl ring may be
substituted by 1 or 2 substituents independently of one another selected from the group consisting of
fluorine and methgl;, BHC 10 1 028-Foreign Countries - 20 - The definitions of radicals indicated
specifically in the respective combinations or preferred combinations of radicals are replaced as desired
irrespective of the[particislaeaedbimationsrirsdicene thfdretpecsadica ks addie haskefiititi ansoofpradic alistioé other
combinations.  Combiratiops ©ftwo or more of the abovementioned preferred ranges are very
particularly 5preferred. The invention furthermore provides a process for preparing the compounds of the
formula (I) according to the invention, characterized in thaba compound of the formula (Il) in which 121
and R2 each have the meanings given above, 10[A]fs reagted in an inert solvent in the presence of a
suitable base with a compound of the formulé'(*l% f ] as the meaning given above and

1.1represents (C1-C4)-alkyl,
o) L
N
0]

(vi,
5 in which L and R each have the meanings given above and
T represents (GC,)-alkyl,
to give a compound of the formula (VIII)
/RZ
N
P
N
R Z~
N
NN
— R
HO
L
/O\\<
T3
O (VII,

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

10 this is then converted with phosphoryl chlorideiatcompound of the formula (1X)



15to give a comp%r@ﬁp&gq{m&@@&nﬁ&s- N H2 (IV), inwhich L, R1 and R2 each have the

meanings given above, this is then converted with isopentyl nitrite and an iodine equivalent into a
compound of the formula (V) (V), in which L, R1 and R2zeach have the meanings given above, and this
is subsequently reacted in an inert solvent in the presence of a suitable transition metal catalyst to give a

compound of the formula (I-A) BHC 10 1 028-Foreign Cour}tﬁes
N N

© (1),
in which L, R, R, R® and T each have the meanings given above,

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

this is reduced directly to a compound of the fdar(X)
/Rz
N
8P
N
AN~

5 © (X),
in which L, R, R%, R and T each have the meanings given above,

and this is then reacted in an inert solvent in ghesence of a suitable base to give a

compound of the formula (I-C)



-22- (I-A), inwhich 1o B&g%%areégghn%ge the meanings given above, or [B]is reacted in an inert

solvent in the presence of a suitablé base with a compound of the 5formula (V1) (VI), in which
L1lrepresents a group *-CR4AR4B_(cRsARsB)p_44, whege

or

[D]

10

h
N
D
R Z~
/N

(-0,

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

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

give a compound of the formula (XI)

R
N
B
R ~
NH
HN
\NH
2 (X1,

in which R and R each have the meanings given above,

this is then reacted in an inert solvent with mpound of the formula (XII)

(@]
4
T L O
\0)%1/ W \T4
O O

in which L has the meaning given above and

(X,

T represents (BC,)-alkyl,

to give a compound of the formula (XIII)



10represents the gﬂet&fp&%hmg%t@otui}ﬁrfégrbonyl group, represents the point of attachment to the
pyrimidine or triazine ring, Prepresents a number 1 or 2, R4Arepresents hydrogen, fluorine, (C1-C4)-alkyl

or hydroxyl, R4Brepresents hydrogen, fluorine, (C1-C4)atkyl or trifluoromethyl, 150r BHC 10 1
028-Foreign Countries - 23 - R4A and R4Btogether with the carbon atom to which they are attached form
an oxo group, a 3- to 6-membered carbocycle or a 4- to 6-mertbered heterocycle, RSArepresents
hydrogen, fluorine, (C1-C4)-alkyl or hydroxyl, 5R5Bre esen,t;l's hydrogen, fluorine, (C1-C4)-alkyl or
trifluoromethyl, and T2represents (C1-C4)-alkyl, to ffive a com\Rpund of the formula (P1-B)

/

O xm),
in which L, R, R? and T each have the meanings given above,

this is subsequently converted with phosphorybite into a compound of the formula

(XIV)

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

and this is reacted directly with ammonia to gaveompound of the formula (XV)



(IV-B), 10in whichsL3,12% 888 R2paB DAY he meanings given above, and this is then reacted further
analogously to process [A] to give a compound of the formula (I-B) (I-B), in which L1,121 and R2 each
have the meanings given above, BHC 10 1 028-Foreigregountries - 24 - or [C]is reacted in an inert
solvent in the presence of a suitable base with a compound of the formula (VII) (VII), 5in which L and

123 each have the meanings given above and /R
o9
N
R ~
N
N 7 \
g
H,N ]

(XV),
in which L, R, R? and T each have the meanings given above,

and finally cyclized in an inert solvent in theepence of a suitable base to give a

compound of the formula (I-D)

/R
N
B
R Z~
N
N/ \

(I-D),
in which L, R and R each have the meanings given above,

and the resulting compounds of the formulae (I{AB), (I-C) and (I-D) are optionally converted
with the appropriate (i) solvents and/or (ii) aca@sbases into their solvates, salts and/or sadvate

of the salts.

10 Together, the compounds of the formulae (I-A), JJ-B-C) and (I-D) form the group of the

compounds of the formula (I) according to the irti@am

Inert solvents for the process steps (Il) + (IMdaVI) - (IV) are, for example, alcohols such as
methanol, ethanol, n-propanol, isopropanol, n-baitan tert-butanol, ethers such as diethyl ether,
dioxane, dimethoxyethane, tetrahydrofuran, glyaatedhyl ether or diethylene glycol dimethyl

15 ether, hydrocarbons such as benzene, xylene, wmlukexane, cyclohexane or mineral oll



represents (C1-CH-plky.118 ¥ RigRaparRgsof the formula (VII) (VIII), inwhich L, R1, R2,123 and "I"

LHeES

each have the meanings given above, 10this is then converted with phosphoryl chloride into a compound
of the formula (IX) BHC 10 1 028-Foreign Countries -R&b.- (TX),

10

15

20

25

30

fractions, or other solvents such as dimethylforidamDMF), dimethyl sulphoxide (DMSO),
N,N-dimethylpropyleneurea (DMPU),N-methylpyrrolidone (NMP), pyridine, acetonitrile,
sulpholane or else water. It is also possible ® m#tures of the solvents mentioned. Preference

is given to tert-butanol or methanol.

Suitable bases for the process steps (Il) + (HY &/1) - (IV) are alkali metal hydroxides such as,
for example, lithium hydroxide, sodium hydroxidepmtassium hydroxide, alkali metal carbonates
such as lithium carbonate, sodium carbonate, potassarbonate or caesium carbonate, alkali
metal bicarbonates such as sodium bicarbonate tasgiam bicarbonate, alkali metal alkoxides
such as sodium methoxide or potassium methoxiddiuso ethoxide or potassium ethoxide or
potassium tert-butoxide, or organic amines suctiiethylamine, diisopropylethylamine, pyridine,

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

is given to potassium tert-butoxide or sodium mgithe.

The reactions (Il) + (lll) and (VI)» (IV) are generally carried out in a temperatunegefrom
+20°C to +150°C, preferably at from +75°C to +1009Cappropriate in a microwave. The
reaction can be carried out at atmospheric presatisdevated pressure or at reduced pressure (for

example at from 0.5 to 5 bar). In general, thetfeads carried out at atmospheric pressure.

The process step (IV) (V) is carried out in the presence or absence sblaent. Suitable
solvents are all organic solvents which are inerlar the reaction conditions. The preferred

solvent is dimethoxyethane.

The reaction (IV)- (V) is generally carried out in a temperature efigm +20°C to +100°C,
preferably in the range from +50°C to +100°C, ipegpriate in a microwave. The reaction can be
carried out at atmospheric pressure, at elevatesspre or at reduced pressure (for example in the

range from 0.5 to 5 bar). In general, the readSararried out at atmospheric pressure.

The process step (IV)> (V) is generally carried out using a molar ratib1® to 30 mol of
isopentyl nitrite and 10 to 30 mol of the iodineuaglent per mole of the compound of the

formula (IV).

A suitable source of iodine for the reaction (I\) (V) is, for example, diiodomethane or a

mixture of caesium iodide, iodine and copper(l)ided

Inert solvents for the process step (V)(I-A) are alcohols such as methanol, ethanol,apanol,
isopropanol, n-butanol, tert-butanol or 1,2-ethaoleethers such as diethyl ether, dioxane, tetra-
hydrofuran, glycol dimethyl ether or diethylene gy dimethyl ether, or other solvents such as

dimethylformamide (DMF), dimethyl sulphoxide (DMS®,N-dimethylpropyleneurea (DMPU),



in which L, R1, R%H@l%rpogg_ggrggbp@é%mggneanings given above, this is subsequently converted in an
inert solvent into a corresponding azide compound and this is reduced directly to a compound of the

formula (X) (X), inwhich L, R1, R2, R3 and T3 each has®-the meanings given above, and this is then
reacted in an inert solvent in the presence of a suitable base to give a compound of the formula (I-C)
BHC 10 1 028-Foreettomyritigsne {IM@R), pgide, acetonitrile else water. It is also possible to use mixtures

10

15

20

25

30

of the solvents mentioned. Preference is givenNt-D

The reduction (V)- (I-A) is carried out using hydrogen in associatiith transition metal
catalysts such as, for example, palladium (10% aivated carbon), Raney nickel or palladium

hydroxide.

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

0.5 to 5 bar). In general, the reaction is caroatlat atmospheric pressure.

Inert solvents for the process step (Il) + (VW) (VIII) are, for example, alcohols such as
methanol, ethanol, n-propanol, isopropanol, n-baitan tert-butanol, ethers such as diethyl ether,
dioxane, dimethoxyethane, tetrahydrofuran, glyaatedhyl ether or diethylene glycol dimethyl
ether, hydrocarbons such as benzene, xylene, wmlukexane, cyclohexane or mineral oil
fractions, or other solvents such as dimethylformdamDMF), dimethyl sulphoxide (DMSO),
N,N-dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine or acetonitrilé.is
also possible to use mixtures of the solvents rmoart. Preference is given to methanol or

ethanol.

Suitable bases for the process step (Il) + (1) (VIII) are alkali metal hydroxides such as, for
example, lithium hydroxide, sodium hydroxide or gedium hydroxide, alkali metal carbonates
such as lithium carbonate, sodium carbonate, potassarbonate or caesium carbonate, alkali
metal bicarbonates such as sodium bicarbonate tasgiam bicarbonate, alkali metal alkoxides
such as sodium methoxide or potassium methoxiddiuso ethoxide or potassium ethoxide or
potassium tert-butoxide, or organic amines suctiiethylamine, diisopropylethylamine, pyridine,

1,8-diazabicyclo[5.4.0]lundec-7-ene (DBU) or 1,5zdikicyclo[4.3.0]Jnon-5-ene (DBN). Preference

is given to sodium methoxide or sodium ethoxide.

The reaction (IlI) + (VII)> (VII) is generally carried out in a temperatuange from +50°C to
+120°C, preferably from +50°C to +100°C, if appriepe in a microwave. The reaction can be
carried out at atmospheric or elevated pressumeeffample in the range from 0.5 to 5 bar). In

general, the reaction is carried out at atmosplprassure.

The reactions (VIII)- (IX) and (XIIl) - (XIV) can be carried out in a solvent which isrine

under the reaction conditions, or in the absenaesaflvent. The preferred solvent is sulpholane.

The reactions (VIII)- (IX) and (XIIl) - (XIV) are generally carried out in a temperaturage

from +70°C to +150°C, preferably from +80°C to +1B0Q if appropriate in a microwave. The



in which L, R1, R%apd, 123,8a¢h haye g msaanings given above, or [Dlis reacted in an inert solvent in

the presence of a suitable base with hydrazine hydrate to 5give a compound of the formula (XI) HN\
NH2(XI), in which 121 and R2 each have the meanings given above, this is then reacted in an inert
solvent with a compound of the formula (XII)  10in which L has the meaning given above and
T4represents (C1rEarfienkgantbegiasrigdconhporindugri for reler¢xaue (for example in the range from 0.5

10

15

20

25
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to 5 bar). In general, the reaction is carriedaitdatmospheric pressure.

Especially preferably, the reaction (X1} (XIV) is carried out in the absence of a solventi

temperature range from 0°C to +50°C at atmosplpegssure.

The process step (IX)» (X) takes place by reaction with sodium azide wihermediate
formation of the azide derivatives, which are diyeceduced to give the corresponding amines.
Inert solvents are the azide formation are, forngda, ethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethyheg or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbexgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), ethyl sulphoxide (DMSO),N,N-
dimethylpropyleneurea (DMPU),N-methylpyrrolidone (NMP), pyridine, acetonitrile or
sulpholane. It is also possible to use mixtureshef solvents mentioned. Preference is given to
DMF.

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

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

The reduction takes place in an inert solvent saghfor example, alcohols such as methanol,
ethanol, n-propanol, isopropanol, n-butanol, tettiabol or 1,2-ethanediol, ethers such as diethyl
ether, dioxane, tetrahydrofuran, glycol dimethyieztor diethylene glycol dimethyl ether, or other
solvents such as dimethylformamide (DMF), dimethglulphoxide (DMSO), N,N-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine, acetonitrile else water.

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

The reduction takes place at from +10°C to +30°f@guydrogen in combination with transition
metal catalysts such as, for example, palladiun¥(h activated carbon), platinum dioxide or

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

Alternatively, the reaction (IX)» (X) can also be carried out in one step analogougsprocess

step (XIV) - (XV).

The process step (XIV)> (XV) is carried out in a solvent which is inertder the reaction
conditions. Suitable solvents are, for examplegrsttsuch as diethyl ether, dioxane, tetrahydro-
furan, glycol dimethyl ether or diethylene glycoiméthyl ether, or other solvents such as
dimethylformamide (DMF), dimethyl sulphoxide (DMS®),N-dimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine, acetonitrile else water. It is also possible to use mixtures

of the solvents mentioned. Preference is giverc&iamitrile.



B_HC 101 028-I_:oqu@qlggtg}téiggreid@go-umrg&lI), in which L, R', RZ a_nd T4 each have the meanings
given above, this is subsequently converted with phosphoryl chloride into a compound of the formula
(XIV) (XIV), inwhich L, R, R2 and T4 each have the mganings given above, and this is reacted directly

with ammonia to give a compound of the formula (XV)
The reaction (XIV)- (XV) is generally carried out in a temperaturegafrom +20°C to +100°C,

preferably from +40°C to +70°C, if appropriate im&rowave. The reaction can be carried out at
atmospheric or elevated pressure (for example énrémge from 0.5 to 5 bar). In general, the

reaction is carried out at atmospheric pressure.

5 The cyclizations (X)- (I-C) and (XV) - (I-D) are carried out in a solvent which is inartder
the reaction conditions such as, for example, aloluch as methanol, ethanol, n-propanal,
isopropanol, n-butanol or tert-butanol, ethers sashdiethyl ether, dioxane, dimethoxyethane,
tetrahydrofuran (THF), glycol dimethyl ether or tthydene glycol dimethyl ether, hydrocarbons
such as benzene, xylene, toluene, hexane, cyclobexamineral oil fractions, or other solvents

10 such as dimethylformamide (DMF), dimethyl sulphaxi(DMSO), N,N-dimethylpropyleneurea
(DMPU), N-methylpyrrolidone (NMP), pyridine, acetonitrile sulpholane. It is also possible to

use mixtures of the solvents mentioned. Preferengwen to THF.

Suitable bases for the process steps {X)I-C) and (XV) - (I-D) are alkali metal hydroxides
such as, for example, lithium hydroxide, sodium roxide or potassium hydroxide, alkali metal
15 carbonates such as lithium carbonate, sodium catbprpotassium carbonate or caesium
carbonate, alkali metal bicarbonates such as sobicarbonate or potassium bicarbonate, alkali
metal alkoxides such as sodium methoxide or patassiethoxide, sodium ethoxide or potassium
ethoxide or potassium tert-butoxide, or organic resi such as triethylamine, diiso-
propylethylamine, pyridine, 1,8-diazabicyclo[5.4i6fec-7-ene (DBU) or 1,5-diazabicyclo[4.3.0]-

20 non-5-ene (DBN). Preference is given to potassemaltutoxide.

The reactions (X)- (I-C) and (XV) - (I-D) are generally carried out in a temperatunege from
0°C to +50°C, preferably from +10°C to +30°C, ifpappriate in a microwave. The reaction can be
carried out at atmospheric or elevated pressumeeffample in the range from 0.5 to 5 bar). In

general, the reaction is carried out at atmosplprassure.

25 Alternatively, the cyclization to (I-C) or (I-D) kas place directly during the reduction of the azid
to the corresponding amine (X) or during the reaci(XlV) - (XV) without addition of further

reagents.

In an alternative practice of the processes [C][®jdthe reactions (IX)-» (X) - (I-C) and (XI)
+ (XI) - (X)) - (XIV) - (XV) - (I-D), respectively, are carried out simultanegusla one-

30 pot reaction without isolation of the intermediates

Preferably, the reactions (XIIB (XIV) - (XV) - (I-D) are carried out simultaneously in a one-

pot reaction without isolation of the intermediates



BHC 101 028'FOEqi@f‘lgqlﬂité@ﬁreidr?@o'untrﬁév)’ in which L, RIl, R2 and T4 each have the meanings
given above, and finally cyclized in an inert solvent in the presence of a suitable base to give a compound
of the formula (I-D) 5 (I-D), in which L, R1 and R2 eaclgbave the meanings given above,

Inert solvents for the process step (XI) + (XH) (XIIl) are, for example, alcohols such as
methanol, ethanol, n-propanol, isopropanol, n-baitan tert-butanol, ethers such as diethyl ether,
dioxane, dimethoxyethane, tetrahydrofuran, glyaotedhyl ether or diethylene glycol dimethyl
ether, hydrocarbons such as benzene, xylene, wmlukexane, cyclohexane or mineral oll
5 fractions, or other solvents such as dimethylform@m(DMF), dimethyl sulphoxide (DMSO),
N,N-dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine or acetonitrili.is
also possible to use mixtures of the solvents rmaptl. Preference is given to methanol or

ethanol.

The reaction (XI) + (XIl)- (XIIl) is generally carried out in a temperatuesge from +50°C to
10 +120°C, preferably from +50°C to +100°C, if appiliepe in a microwave. The reaction can be
carried out at atmospheric or elevated pressumeeffample in the range from 0.5 to 5 bar). In

general, the reaction is carried out at atmosplpggssure.

Inert solvents for the process step (H)(XI) are, for example, alcohols such as methagiblanol,
n-propanol, isopropanol, n-butanol or tert-butanethers such as diethyl ether, dioxane,
15 dimethoxyethane, tetrahydrofuran, glycol dimethyheg or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluenenbexgclohexane or mineral oil fractions, or
other solvents such as dimethylformamide (DMF), etigl sulphoxide (DMSO),N,N*-
dimethylpropyleneurea (DMPUN-methylpyrrolidone (NMP), pyridine or acetonitrilé.is also

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

20 Suitable bases for the process step {I)XXI) are alkali metal hydroxides such as, for epén
lithium hydroxide, sodium hydroxide or potassiumdigxide, alkali metal carbonate such as
lithium carbonate, sodium carbonate, potassium awte or caesium carbonate, alkali metal
bicarbonate such as sodium bicarbonate or potadsicanbonate, alkali metal alkoxides such as
sodium methoxide or potassium methoxide, sodiuroxatle or potassium ethoxide or potassium

25 tert-butoxide, or organic amines such as triethyhamn diisopropylethylamine, pyridine, 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU) or 1,5-diazgblo[4.3.0]non-5-ene (DBN). Preference is

given to triethylamine.

The reaction (II)-» (XI) is generally carried out in a temperaturegarfrom 0°C to +60°C,
preferably from +10°C to +30°C. The reaction candagried out at atmospheric or elevated
30 pressure (for example in the range from 0.5 to §.Ha general, the reaction is carried out at

atmospheric pressure.

The preparation processes described can be illedtia an exemplary manner by the synthesis

schemes below (Schemes 1 to 4):



and the resulting eQIpPQIPESLE SRS iPERWAR{-A), (I-B), (I-C) and (I-D) are optionally converted with the

appropriate (i) solvents and/or (ii) acids or bases into their solvates, salts and/or solvates of the salts.
10Together, the compounds of the formulae (I-A), (I-B), §6C) and (I-D) form the group of the compounds
of the formula (I) according to the invention. Inert solvents for the process steps (ll) + (1) and (VI)(I1V) are,
for example, alcotisikesiech as  methanol, ethanol, n-propanol, isopropanol, n-butanol or tert-butanol,
ethers such as diethyl ether, dioxane, dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or
diethylene glycol dimethyl 15ether, hydrocarbons such as benzene, xylene, toluene, héxane, cyclohexane
or mineral oil BHC 10 1 028-Foreigq Countries - 29 - fractions, or other solvents such a

dimethylfonnamide (DMF), dimethyl salphoxide (DMSO)':l , rc-f'éimethylpropyleneure I :

N-methylpyrrolidone (NMP), pyridis \ace/ onitrile, sulplq) Gf'else water. Ifjis alsd possiste to use
the process steps (ll)
hydroxide, sodium h

Q

,fg,x

I/potassium hydroxide, alkalai1 metal carbénatessuch gs lithium carbonate,

bicarbonate or potassium bicar B, atka/co@pal alkoxides such as sodium met otassium
methoxide, sodium ethoxide g\’ potassium ethoxide or 10 potassium tert-butoxide, Famines
such as triethylamine, diisopropylethylamine, pyridine, 1,8-diazabicyclo[5.4.0Jundgc-7-¢ne-{PBU) or
1,5-diazabicyclo[4.3.0]non-5-ene (DEN). Preference is given to potassium tert-butoyde\or sodium
methoxide. The reactions (II) + (I1l) and (VI)(1V) are generally carried out in a tempgfaturettange from
+20C to +150C, preferably at from +75C to +100C, if appropriate in a microwave. The 15reaction can be
carried out at atmospheric pressure, at elevated pressure or at reduced pressure (for example at from 0.5

to 5 bar). In general, the reaction is carried out.at atmospheric pressure. The proceks step (IV)(V) is
carried out in the presence or absence of auitable solvents are all organic ts which are

inert under the reaction conditions. The preferrag ent is dimethoxyethane.
N\ N\ N\ N\
N N
PV PV
—_— F —_— F
b) N c) N
N7\ N7\
— | —
HN CH, HN CH,
CH CH
0 : 0 *

[a): KOt-Bu, tert-butanol; b): diiodomethane, isopé nitrite; ¢): Pd/C, hydrogen, DMF].



20The reaction (I\5{(¥) 1§ 9g98alliGREad QUL in a temperature range from +20C to +100C, preferably in
the range from +50C to +100C, if appropriate in a microwave. The reaction can be carried out at
atmospheric pressure, at elevated pressure or at reducegbpressure (for example in the range from 0.5 to
5 bar). In general, the reaction is carried out at atmospheric pressure. The process step (IV)(V) is
generally carried &ghegiag a molar ratio of 10 to 30 mol of 25isopentyl nitrite and 10 to 30 mol of the
iodine equivalent per mole of the compound of the formula (1V). A suitable source of iodine for the
reaction (IV)(V) is, for example, diiodomethane ORQ mixture of caesium iodide, iodine and copper(l)

iodide. Inert solvents for the prosess.step (V)(I-A) age ajeohtis such as methanol, ethangpl, n-propanol, 30
isopropanol, n-butanol, tert-buta1,2-ethanedi
tetrahydrofuran, glycol dimejhyl & or diethﬁt‘—?ne

Nhers such as diethyl ether, ¢
Fdimethyl ether, or otherso
dimethylformamide E mi\imethyl sulphoxide (DMSOY, N,Nr-dimethylg 'Qpyleheurea (DMPU), BHC 10 1
028-Foreign Coun q‘ies - 30 - N-methylpyrrolidone (NMP) _pyridine, acgtonitrile o\NeIse water. It is also
possible to use mi e solvents mentioned. ngaference is giver tgZBMF. The reduction (V)(I-A) is
carried out using hydrogen i association with transition metal catalysts such\as, for example,
palladium (10% on activalg ca%n), Raney nickel or palladium 5hydroxide. lher action (V)(I-A) is
generally carried out in a temperature range from +20C to +50C. The reaction\can 2ied out at
atmospheric or elevated pressure (for example in the range from 0.5 to 5 bar)/Ingeneral, the reaction is
carried out at atmospheric pressure. Inert solvents for the process step (II)HIr
alcohols such as

(0]
//FO //FO
AN N AN N
N N
| P | P
—_— —_—
b N c N
) N/ \ ) N/ \
— I —
HN HN
CHS CHS
(0] (0]

[a): NaOMe, methanol, 65°C, b): Cs}, Cub, isopentyl nitrite, 1,2-dimethoxyethane; c): Pd/C,
hydrogen, DMF].



10 methanol, ethagol @opfgeg%\,egagggmﬁg, n-butanol or tert-butanol, ethers such as diethyl ether,
dioxane, dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluene, hexanggcyclohexane or mineral oil fractions, or other
solvents such as dimethylfonnamide (DMF), dimethyl sulphoxide (DMSO), N,Nr-dimethylpropyleneurea
(DMPU), N-methyfighemkdbne (NMP), pyridine or acetonitrile. It is 15also possible to use mixtures of the
solvents mentioned. Preference is given to methanol or ethanol. Suitable bases for thFe process step (I1) +
(VIN(VI) are alkali metal hydroxides such as, for&xathple? lithium hydroxide, sodium hydrqxide or
potassium hydroxide, alkali metal ca ates suc ithtny, carbonate, sodium carbo potassium
carbonate or caesium carbonate, al D metal bigarbpnates such as sodium bicarborgte/or potassium
bicarbonate, alkali metal ﬁlkoxi S sodiwﬁ méthoxide or potassiu Kide, sodium ethoxide
or potassium ethoxide 8um tert-butoxide“dr &tganic amines suchlps triethyamine,
diisopropylethylamine, yrpi e,/N8-diazabicyclo[5.4.0Jundec-7-ene (DBU)
1,5-diazabicyclo[4.3.0]nor<5-enk (DEN). Preference is given to sodium methoxide dium ethoxide.
25The reaction (1) + (VID(VII) rally carried out in a temperature range from/+5q to +120C,
preferably from +50C to +1008, if appropriate in a microwave. The reaction can b ied out at
atmospheric or elevated pressyiggebgxample in the range from 0.5 to 5 bar).Ho gengral, the reaction is
carried out at atmospheric pressure. The reactions (VIII)(1X) and (XII)(XIV) can ried out in a solvent
which is inert 30under the reaction conditions, or in the absence of a solvent. The preferredigolvent is
sulpholane. BHC 10 1 028-Foreign Countries -31 - reaction can be carried out at atrf?dsp/heric or elevated
pressure (for example in the range from Q.5 to 5 bar). In general, the reactign is carried out at

atmospheric pressure. Especially preferably_tke reaction (XIII)(XIV) is carrieg_oyt in the absence of a
solvent in a temperature range from OC to at atmospheric pressure. 5 cess step (IX)(X)
takes place by reaction with sodium azide With-"ntermediate

’

—N x—N
N N
| P | P
—_— —_— —_—
2 N 2 @
Cl
0
CH,
o0—/
F F
N ! / :
N NN,
| /N | N
= — /
—_—
N
N ®) N7 'QI
—— S
H,N N
0
o\/CH3 0

[a): NaOMe, MeOH; b): POG]I sulpholane; c¢): Naj\ DMF; d): Pd/C, H, DMF; e) KOt-Bu,
THF].



formation of the azide ggri\@té\_/g&,ey&nielalﬁﬁﬂe@irectly reduced to give the corresponding amines. Inert
solvents are the azide formation are, for example, ethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, glycol dimethyl etherzyr diethylene glycol dimethyl ether, hydrocarbons
such as benzene, xylene, toluene, hexane, cyclohexane or mineral oil fractions, or 10 other solvents
such as dimethylf&shemtde (DMF), dimethyl sulphoxide (DMSO), N,Nrdimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine, acetonitrile or sulpholane. It is also possible to use mixtures of the
solvents mentioned. Preference is giyen to DMF.  The azide formation is generally carried out in a
temperature range from +50C tqQ +100C, 15preferably from +60C _to+80C, at atmospheric pressure. The
reduction takes place in an inert gotve s suchas miethanol, ethanol,

n-propanol, isopropanol, n-buts -butanol or 1,2-ethanedio ers'Stich 3s didthyl @ther, dioxane,
tetrahydrofuran, glycg] dim ther or diethylene g methyl ether, or otHeFSolvents such as
dimethylformamide;(D dil(lnethyl sulphoxidE (D . N,AT- 20dimethylpropyleneurea (DMPU),
N-methylpyrrolido »pyridine, acetomitrile oxeglsewfer. It is also possible to yse mixtures of the
solvents mentioned. ce is given to DMF. The reduciomtakes place at from +10C to +30C using

ansitigyapetal catalysts as’}'\for example, palladium (10% on activated
carbon), platinum dioxidé™r palladium hydroxide, or without hydkbgen using tin(ll) chloride and
hydrochloric acid. 25Alternatively, the reaction (IX)(X) can also be carried out in one step analogously to
process step (XIV)(XV). The pEocessttep (XIV)(XV) is carried out in a solvent which is inert under the
reaction conditions. Suitable solent§ are, for example, ethers such s diet yl ether, dioxane, tetrahydro-
furan, glycol dimethyl ether or di

dimethylformamide (DMF), gimety! sulphoxide (DMSO), N,Nr-di pyleneurea (DMPU),
N-methylpyrrolidone-(\{ P)u\pyridine, acetonitrile or else r. It\is alsopossible to use mixtures of the
solvents mentioneg|. Preferenge is given to acetonitrile. 0 1Qg8-Foreign Countries - 32 - The
reaction (XIV)(XV)1 ly carried out in a temperat fom +20C to +100C,
N c) =N
N \ N \
N
\ Y \ Y N
HO CH, HN CH,
o CH, cH,
H,C o 0

[a): hydrazine hydrate, NEtEtOH b): EtOH c): 1. POg2. conc. NH acetonitrile].

Further compounds according to the invention cawo de prepared by converting functional
5 groups of individual substituents, in particulaogk listed under L and®Rstarting with the
compounds of the formula (1), (IX) or (XIV) obtaiddy the above processes. These conversions
can be carried out by customary methods known eoptérson skilled in the art and include, for
example, reactions such as nucleophilic and elpbitio substitutions, oxidations, reductions,
hydrogenations, transition metal-catalysed couplingaxctions, eliminations, alkylation,
10 amination, esterification, ester hydrolysis, etfeastion, ether cleavage, formation of
carboxamides, and also the introduction and remmfatemporary protective groups. The
synthesis schemes below (Schemes 5, 6, 11 andllug)rdte preferred conversions in an

exemplary manner:



preferably from +40¢-tp 4704, it ARRTRRYIAIRD @ microwave. The reaction can be carried out at
atmospheric or elevated pressure (for example in the range from 0.5 to 5 bar). In general, the reaction is
carried out at atmospheric pressure. 5The cyclizations (¥3(1-C) and (XV)(I-D) are carried out in a solvent
which is inert under the reaction conditions such as, for example, alcohols such as methanol, ethanol,
n-propanol, isopropeieslerd-butanol or tert-butanol, ethers such as diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran (THF), glycol dimethyl ether or diethylene glycol dimethyl ether,
hydrocarbons such as benzefte, xylene, toluene, hexane, cyclohex&ne or mineral oil fractions, or other
solvents 10 such as dimethylfo \ide (DMF), dimethyl sulphoxide (BMSO), N,N-dimethylpropyleneurea
(DMPU), N-methylpyrrolidone-{ ) t is also possible to use
mixtures of the solveris mgntioned. Preference is given ton[HF.Suitable bases for the process steps
(X)(I-C) and (XV)(I D)E e alkali metal hydroxides such 5, fo exagple, lithium hydroxide, sodium
hydroxide or potassi oxide, alkali metal 15 carb ch as lithium carbonate, sodium
carbonate, potassium carbdnate or caesium carbonate, alkali mefal bicarbonates such as sodium
bicarbonate or potassiumyicarbonate, alkali #etal alkoxides swé¢h as sodium methoxide or potassium
methoxide, sodium ethoxide ggpotassium ethoxide or potassiuny tep“butoxide, or organic amines such as
triethylamine, diisopropyjethylamine, pyridine, 1,8-diazabicyc|q{5.4.p]undec-7-ene (DBU) or
1,5-diazabicyclo[4.3.0]- 2 -5-ene (DEN). Preference is give assium tert-butoxide. The reactions
(X)(1-C) and (XV)(I-D) are generally carried out in a temperaturelfange from OC to +50C, preferably from
+10C to +30C, if appropriate in a microwave. The reaction can be carried out at atmospheric or elevated

pressure (for example in the range from 0.5 to 5 bar). In general, the rea@@‘ngi: carried out at

atmospheric pressure. 25Alternatively, the cyclization t@)(I,€) or (I-D) takeswlagg directly during the
reduction of the azide to the corresponding amine (X) og@uring the reaction (XV)(XV) without addition of
further reagents. In an alternative practice of the processes [C] and [D], the reactiorgs (IX)(X)(I-C) and (XI)

+ (XID(XIN(XIV)(XV)(I-D), respectively, are carried out sjmultaneously in a one- 30p ction without
isolation of the intermediates. BHC 10 1 028-Foreign @r-

N N

N
N N
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=N =N
N N
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CH
HN 3 HN CF,
OH OH
o} o}

[a): selenium dioxide, dioxane; b): MeMgBr, THF dosF, (trifluoromethyl)trimethylsilane,

dimethoxyethane].



- 33 - Inert solvenig fer;the 59¢ess HeR et (XIN(XIN) are, for example, alcohols such as methanol,
ethanol, n-propanol, isopropanol, n-butanol or tert-butanol, ethers such as diethyl ether, dioxane,

dimethoxyethane, tetrahydrofuran, glycol dimethyl etherzyr diethylene glycol dimethyl ether, hydrocarbons
such as benzene, xylene, toluene, hexane, cyclohexane or mineral oil 5 fractions, or other solvents such
as dimethylfonnarBet®K®IF), dimethyl sulphoxide (DMSO), N,Nr-dimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine or acetonitrile. It is also p033|ble to use mixtures of the solvents

mentioned. Preference is givemtamethanol or ethanol. The react [) + (XIN(XI) is generally carried
out in a temperature range fro @ o- 10 +120C, preferably frg @ ko +100C, if appropriate in a
microwave. The reaction cajibe\ga ed out at atmospheric or g pressure (for example in the range

from 0.5 to 5 bar). [, the reaction is carried qu Nospheric pressure. Inert solvents for the
process step (II)(X[)are for, 8xample, alcohols such & gthap®l, ethanol, n-propanol, isopropanol,

ers such as diethyl ether,d@xang, 15 dimethoxyethane, tetrahydrofuran,
glycol dimethyl ether or d|et gne glycol dlmedt)hyl ether, hydr;\lpons such as benzene, xylene, toluene,
hexane, cyclohexane or oil fractions, or other solven{s sugh as dimethylfonnamide (DMF),
dimethyl sulphoxide (DMS ,Nrdimethylpropyleneurea (D , N-methylpyrrolidone (NMP), pyridine
or acetonitrile. It is also @ossible to mixtures of the solgénts ent| . Preference is given to
ethanol. 20Suitable bases for the process,step (11)(XI) are alka hydigxides such as, for example,
lithium hydroxide, sodium hydroxide or potassium hydroxide, alkali metal carbonate such as lithium
carbonate, sodium carbonate, potassium carbonate or caesium carbonate, alkali metal bicarbonate such

potassium methoxide, sodium ethoxide or potas
amines such as triethylamine, diisopropylethyta

reaction can be carried out at atmosphe elevated 30pressure (for example in the range from 0.5t0 5

tmospherlc pressure.
b)

[a): NaH, dibromoethane, DMF; b): 1. NgNDMF, 2. Pd/C, B, DMF, 3. KOt-Bu, THF].



BHC 101 028-Fogq_i@1g9%tgiggréi§ﬁ coffieme 1 [a): KOt-Bu, tert-butanol; b): dilodomethane,
isopentyl nitrite; c): Pd/C, hydrogen, DMF]. BHC 10 1 028-Foreign Countries Scheme 2 [a): NaOMe,
methanol, 65C, b): CST, 12, CUL isopentyl nitrite, 1,2-dimethoxyethane; c): Pd/C, hydrogen, DMF].

Scheme 11
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[a): acetic acid, NaNQH,0, RT; b): TFA, Zn dust, RT; c): CIC(=0)OGHoyridine, RT].
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BHC 101 028'Foﬁi@qlg?%téiﬁﬁréﬁﬂ%%f}ies[a): hydrazine hydrate, NEt3, EtOH b): EtOH c): 1. POC13;
2. conc. NH3 acetonitrile]. Further compounds according to the invention can also be prepared by
converting functional 5 groups of individual substituents gin-particular those listed under L and R3, starting
with the compounds of the formula (1), (IX) or (XIV) obtained by the above processes. These conversions
can be carried ouldyriessiditearfy TmetHoas tkewphtxeheipéedio NalkillRM SR tRé-afiad. include, for example,
reactions such as nucleophilic and electrophilic substitutions, oxidations, reductions, hydrogenations,
transition metal-catady sechpaupkngfréaxdtiondae(imiaati ansyalkydati otite b emisediofor estemficatiolQ ester
hydrolysis, etherifiggtigs, Sthel-glsavageefimatin sl eahruademBRNAAs ke ntiadkgton and
removal of temporary protective groups. The synthesis schemes below (Schemes 5, 6, 11 and 12)
illustrate preferred conversions in an exemplary manper: C 10 1 028-Foreign Countries bo)/ [a):
selenium dioxide, dioxane b): MeMgBr, THF c): CgF, Srffuoromethyptrimethylsilane, dimethoxyethane].
BHC 10 1 028-Foreign Countries Scheme 6 _
Rl

N xw,
5 in which R has the meaning given above,

in an inert solvent with hydrazine hydrate to gile compound of the formula (XVII)

H
N
Db
N
AN~
R
NH

2 (XvI,
in which R has the meaning given above,

then reacting this in an inert solvent in the pnegeof a suitable Lewis acid first with isopentyl
10 nitrite to give the corresponding diazonium salt ahen converting this directly with sodium

iodide in the compound of the formula (XVIII)

AN
PV
F vy,
in which R has the meaning given above,

subsequently converting this in an inert solventthe presence of a suitable base with the

15 compound of the formula (XIX)

2 1
R (xix),
in which R has the meaning given above and

x! represents a suitable leaving group, such agxample, halogen, tosylate or mesylate,



[a): NaH, dibromog;_ﬂfglrllg,1|2554_;E|'Im(;i&T1 NaNFPMF, 2. Pd/C, Hy, DMF, 3. KOt-Bu, THF]. BHC 10 1
028-Foreign Countries 0 CH, [a): acetic acid, NaNO2, H20, RT; b): TFA, Zn dust, RT; c): C1C(=0)0CH3,

pyridine, RT]. Scheme 12 BHC 10 1 028-Foreign Couniies -41 - [a): piperidine, RT; b):
trimethylsulphoxonium iodide, NaH, DMSO, RT -> 50C | The compounds of the formula (Il) are known
from the literaturei(¢ee cfonroxachpl & aN@BIE8BA51, Example 6A) or can be prepared by cyclizing a
compound of the formula (XVI)

2

h
N
B!
R Z~
b xx),

in which R and R each have the meanings given above,

then reacting this in an inert solvent with coppganide to give a compound of the formula (XXI)

r
NN,
R" | A
5 CN- xx),

in which R and R each have the meanings given above,
and finally reacting this under acidic conditionghaone equivalent of ammonia.

Inert solvents for the process step (X\4) (XVII) are alcohols such as methanol, ethanol, n-
propanol, isopropanol, n-butanol, tert-butanol ¢2-dthanediol, ethers such as diethyl ether,
10 dioxane, tetrahydrofuran, glycol dimethyl etherdagthylene glycol dimethyl ether, hydrocarbons
such as benzene, xylene, toluene, hexane, cyclobexamineral oil fractions, or other solvents
such as dimethylformamide (DMF), dimethyl sulpha&xi(DMSO), N,N-dimethylpropyleneurea
(DMPU), N-methylpyrrolidone (NMP), pyridine, acetonitrile eise water. It is also possible to

use mixtures of the solvents mentioned. Preferengiven to 1,2-ethanediol.

15 The reaction (XVI) - (XVII) is generally carried out in a temperatu@nge from +60°C to
+200°C, preferably at from +120°C to +180°C. Thact®n can be carried out at atmospheric
pressure, at elevated pressure or at reduced peedsuexample at from 0.5 to 5 bar). In general,

the reaction is carried out at atmospheric pressure

Inert solvents for the reaction (XVIB. (XVIII) are, for example, halogenated hydrocarbsosh
20 as dichloromethane, trichloromethane, carbon telogide, trichloroethylene or chlorobenzene,

ethers such as diethyl ether, dioxane, tetrahydaofuglycol dimethyl ether or diethylene glycol

dimethyl ether, or other solvents such as dimethgibmide (DMF), dimethyl sulphoxide



CICN (XVI), 5inwhichR' hasdhieineaningdiven above, in an inert solvent th hydrazine hydrate to give
the compound of the formula (XVII)” NHZ'in which R' has the meaning given above, (XVII),  then

reacting this in an inert solvent in the presence of a suitafgle Lewis acid first with isopentyl 10nitrite to give
the corresponding diazonium salt and then converting this directly with sodium iodide in the compound of
the formula (XVII1YDHASAN), NN whisithiRp eyl eine uiedart iy Rji dhnegdexfeyrrolidone  (NMP),  pyridine  or

acetonitrile. Preference is given to DMF.

Suitable Lewis acids for the process step (XVH) (XVIII) are boron trifluoride/diethyl ether
complex, cerium(lV) ammonium nitrate (CAN), tin(IBhloride, lithium perchlorate, zinc(ll)
5 chloride, indium(lll) chloride or indium(lll) brondie. Preference is given to boron

trifluoride/diethyl ether complex.

The reaction (XVII) » (XVII) is generally carried out in a temperatur@nge from -78°C to
+40°C, preferably at from 0°C to +20°C. The reatti@n be carried out at atmospheric pressure,
at elevated pressure or at reduced pressure (Bm@e at from 0.5 to 5 bar). In general, the

10 reaction is carried out at atmospheric pressure.

Inert solvents for the reaction (XVIII) + (XIX)-» (XX) are, for example, halogenated
hydrocarbons such as dichloromethane, trichloroareth carbon tetrachloride, trichloroethylene
or chlorobenzene, ethers such as diethyl ethexadim tetrahydrofuran, glycol dimethyl ether or
diethylene glycol dimethyl ether, or other solvestgh as dimethylformamide (DMF), dimethyl
15 sulphoxide (DMSO), N,N-dimethylpropyleneurea (DMPU),N-methylpyrrolidone (NMP),

pyridine, acetonitrile. Preference is given to DMF.

Suitable bases for the process step (XVIII) + (XIX) (XX) are alkali metal hydrides such as
potassium hydride or sodium hydride, alkali metibonates such as lithium carbonate, sodium
carbonate, potassium carbonate or caesium carhcaligdi metal bicarbonates such as sodium
20 Dbicarbonate or potassium bicarbonate, alkali metkbxides such as sodium methoxide or
potassium methoxide, sodium ethoxide or potassithoxéle or potassium tert-butoxide, amides
such as sodium amide, lithium bis(trimethylsilyljdem sodium bis(trimethylsilyl)Jamide or
potassium bis(trimethylsilylyamide or lithium di@pylamide, organometallic compounds such
as butyllithium or phenyllithium, or organic amingsch as triethylamine, diisopropylethylamine,
25 pyridine, 1,8-diazabicyclo[5.4.0Jundec-7-ene (DB&t) 1,5-diazabicyclo[4.3.0]non-5-ene (DBN).

Preference is given to caesium carbonate.

The reaction (XVIII) + (XIX) - (XX) is generally carried out in a temperaturegarfrom 0°C to
+60°C, preferably at from +10°C to +25°C. The re&actcan be carried out at atmospheric
pressure, at elevated pressure or at reduced peedsuexample at from 0.5 to 5 bar). In general,

30 the reaction is carried out at atmospheric pressure

Inert solvents for the process step (XX) (XXI) are, for example, ethers such as diethykeeth

dioxane, tetrahydrofuran, glycol dimethyl etherdagthylene glycol dimethyl ether, hydrocarbons



subsequently conyerging ?&M%i&?ﬁoﬁ%‘(ﬁe@t in the presence of a suitable base with the 15 compound
of the formula (XIX) R(XIX), in which R2 has the meaning given above and X'represents a suitable leaving
group, such as, for example, halogen, tosylate or mesylate, BHC 10 1 028-Foreign Countries - 42 - into a
compound of the formula (XX) (XX), in which R" and R2 each have the meanings given above, then
reacting this in andu@rtasodesrewithivtspéelesamitiexangivecipeexapingtial of thecfionpuda G SBENIXXI),

such as dimethylformamide (DMF), dimethyl sulpha&xi(DMSO), N,N-dimethylpropyleneurea

(DMPU), N-methylpyrrolidone (NMP), pyridine or acetonitrili.is also possible to use mixtures

of the solvents mentioned. Preference is givenMsD.

5 The reaction (XX)- (XXI) is generally carried out in a temperaturage from +20°C to +180°C,
preferably at from +100°C to +160°C, if appropriaiea microwave. The reaction can be carried
out at atmospheric pressure, at elevated pressatereduced pressure (for example at from 0.5 to

5 bar). In general, the reaction is carried owttatospheric pressure.

The reaction (XXI)- (ll) is carried out using methods known to thespersilled in the art in a

10 two-step process first with formation of the imimeter using sodium methoxide in methanol at
0°C to +40°C and subsequent nucleophilic additibroree equivalent of ammonia such as, for
example, ammonia or ammonium chloride in a suitalid with formation of the amidine (lll) at
from +50 to +150°C.

Suitable acids for the formation of the amiding @re inorganic acids such as, for example,
15 hydrogen chloride/hydrochloric acid, sulphuric aqilyphosphoric acid or phosphoric acid, or
organic acids such as, for example, acetic aditlidroacetic acid or formic acid. Preference is

given to using hydrochloric acid or acetic acid.

The preparation process described can be illustritean exemplary manner by the synthesis

scheme below (Scheme 7):



in which R" and R2,¢ach hayg the asanngsdiven above, and finally reacting this under acidic conditions
with one equivalent of ammonia. Inert solvents for the process step (XVI)(XVII) are alcohols such as
methanol, ethanol, n- propanol, isopropanol, n-butanol. tgyt-butanol or 1,2-ethanediol, ethers such as
diethyl ether, 10 dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether,
hydrocarbons sucBchemerizene, xylene, toluene, hexane, cyclohexane or mineral oil fractions, or other
solvents such as dimethylfonnamide (DMF), dimethyl sulphoxide (DMSO), N,N-dimethylpropyleneurea
(DMPU), N-methylpyrrolidone (NMP), pyridine, acgtonitrile or else water. It is also possible to use
mixtures of the solve ibhed. Preference i§ gi t'\@&l,Z-ethanediol. 15The reaction (XVI)(XVII) is
generally carried out iy a temperature-rarge from +60C tg) NZOo&,preferably at from +120C to +180C.
The reaction can g t atmpspheffic pressure, t elevat¥d pressure or at reduced pressure (for
example at from 0.5 to 5 bar). In general, the reaction is cBftied out at atmospheric pressure. Inert
solvents for the reaction (XVII)(XVIII) are, for example, halogenated hydrocarbons such 20 as
dichloromethane, trichloromethane, carbon tetrachloride, trichloroethylene or chlorobenzene, ethers such
as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ethe diethylene glycol dimethyl ether, or
other solvents such as dimethy/formamide (DMF), dimethy
- 43 - (DMSO), N,N-di N{pyleneurea (DMPUjN N-mg
Preference is given t |DMF. Sl7|i1\able Lewis acidgfor the pr(Rlcess step (XVi)XXVIII) are boron
trifluoride/diethyl ether X, ceriéjm(IV) ammonj frate (CAN), tir?()ll) chloride, lithium perchlorate,
zinc(ll) 5chloride, indium(l1l) chipride or indiunfi(lil) bfomide, Preference is given to boron trifluoride/diethyl
ether complex. The reaction (XVII)(XVIII) is generally carriéd out in a temperature range from -78C to
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[a): hydrazine hydrate, 1,2-ethanediol; b): isopknitrite, Nal, THF; b): 2-fluorobenzyl bromide,
CsCO; DMF; d): CuCN, DMSO, €): 1. NaOMe, MeOH, 2. \H, acetic acid].

5 Alternatively, the preparation of the compoundgha formula (ll) is carried out as shown in an

exemplary manner in the synthesis scheme belowe{Bei 3):



+40C, preferably i fron 0G0 ﬁ'&g& Eheqfeaction can be carried out at atmospheric pressure, at
elevated pressure or at reduced pressure (for example at from 0.5 to 5 bar). In general, the 10reaction is

carried out at atmospheric pressure. Inert solvents for thgsreaction (XVIII) + (XIX)(XX) are, for example,
halogenated hydrocarbons such as dichloromethane, trichloromethane, carbon tetrachloride,
trichloroethylene dicbamedifenzene, ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl
ether or diethylene glycol dingethyl ether, or other solvents such as dimethylformamide (DMF), dimethyl
15 sulphoxide (DMSO), N,N-diyaethylpropyleneurea (DMPU), N-methylpyrrolidone (NMPY, pwidine,
acetonitrile. Preference is givet MF. Suitable bases for the process step (XVIII) + (XI) are alkali
metal hydrides suq;,\as potassitdnydride or sodium hydride, alkali metal carbonates/SucR ithium
carbonate, sodium car nate, potassium carbonaté or caiesium casponate, ' | bicarbonates such
as sodium 20 bicarbonate/or potassiurn bicarHon e\,\al&gli metatatkoxides uch ps spdium methoxide or
potassium methoxide, sodium ethoxide or potagsium ethoXitle or potassigi t utokide, amides such as
sodium amide, lithium bis¢gfim@thylsilyl)amide, sadium bis(trimethylsilylyamide or potassigm
bis(trimethylsilyeamide oF lithiu iisopropylamide, organometallic compounds such’as b\&/llithium or
phenyllithium, or organic amines such as triethylamine, diisopropylethylamine, 25pyridine,  CHs
1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU) Qr 1,5-diazabicyclo[4.3.0]non-5-ene (DEN). Preference is given

to caesium carbonate. The reaction (XVIII) + (XX) is generally carried out in @ temperature range

from OCto +60C, preferably at from +10C . The reaction can be carried oytatatmospheric

pressure, at elevated pressure or at reduged ure (for example at from 0.5 to 5 n general, 30the
gs

reaction is carried out at atmosphe sure BHC 10 1 028-Foreign CNountri
— N — XN
/ \
NH, F
o) CN

[a): TFA, dioxane; b) Nk c) trifluoroacetic anhydride].

5 The compound of the formula (XVI) is known from thierature [cf., for example, Winn MJ.
Med. Chem.1993, 36, 2676-7688; EP 634 413-Al; CN 1613849-A; EP 162684; WO
2009/018415] or can be prepared analogously togplares known from the literature or as shown

in the synthesis scheme below (Scheme 8):

Scheme 8
Cl N Cl
Cl N Cl N
N
| —_— = NH2 —_—
= a) F b)
F CN
O
N Cl
N N Cl
N
7 NH, E— |
F =
c) F CN
10 O

[@): sulphuric acid; b): zinc, methanol, glacialedc acid; c): trifluoroacetic anhydride,

dichloromethane].



- 44 - such as bergﬁaerd(y@g@%%%r@om@ge, cyclohexane or mineral oil fractions, or other solvents
such as dimethylfonnamide (DMF), dimethyl sulphoxide (DMSO), N,N-dimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine or acetonitrile. It isatso possible to use mixtures of the solvents
mentioned. Preference is given to DMSO. 5The reaction (XX)(XXI) is generally carried out in a
temperature rangé ffieogprRoMds 01 80T fosrafaeattly) aarfdo i - BODCoRICiAB 0T allelispropeateiiena the
minOW&VZ‘C- The f@ﬁa?ﬂ@!ﬂef@rrbbgg@ﬂg@%a%& @a&g&@mﬁrmm ﬂbﬁ'%tﬁ&&ﬁ?éw%%h%ﬁaﬁuced
pressure (for example at from 0.5 to r). In general, the reaction is carried out at atmospheric
pressure. The reat |gﬁ(e&%(| i %‘%rr'rri]etﬁe)sﬁltnbselﬁ'a Sr’%ﬁ?ﬁoeasﬁémm e 1c(i)r)Son silled in the artin a 10

fown to the pe
two-step process first with formation of the imino ester using sodium methoxide in methanol at 0C to
+40C and subseqﬁ%ﬂlﬁlﬂ%&eophilic addition of one equivalent of ammonia such as, for example, ammonia
or ammoniumcchloride in a suitable acid with formation of the amidine (lll) at from +50 to +150C. Suitable
acids for the formation of the amidine (ll) are inorganic acids such as, for example, 15 hydrogen
chloride/hydrochldfi€acid, sulphuric acid, pdigphoSphoric acig,er p@QsphdF*R,CeTc , Or organic acids such
as, for example, acetic agiE—@fluoroacetic acid or foFmi@ acid. Préference is givepto@sing hydrochloric
acid or acetic acid. T, reparatiefr-precess d faed can bettustrated in manner by the
e7 NN NH2

[a): 1. LIHMDS, -78°C, THF, 2. NBS; b): NaH, 50°THF].

Scheme 10
CH
[ ° H
0 o N O
N N H.C )WF |
AN N 3N —_
(@)
\/ . a) N//
F
F F
F

10 [a): NaOMe, MeOH, 65°C].

The compounds of the formulae (VII) and (XIl) aremamercially available, known from the

literature or can be prepared analogously to praeedknown from the literature.

The compounds according to the invention act asmaitimulators of soluble guanylate cyclase,
possess valuable pharmacological properties, anve @ improved therapeutic profile, for
15 example with respect to thdir vivo properties and/or their pharmacokinetic behavidtiey are

therefore suitable for the treatment and prophglatidiseases in humans and animals.

The compounds according to the invention bring &baessel relaxation and inhibition of
thrombocyte aggregation and lead to a loweringlobd pressure and to an increase in coronary
blood flow. These effects are due to direct stirtiataof soluble guanylate cyclase and an increase
20 in intracellular cGMP. Moreover, the compounds adow to the invention intensify the action of
substances that raise the cGMP level, for examplBFE (endothelium-derived relaxing factor),

NO donors, protoporphyrin IX, arachidonic acid bepylhydrazine derivatives.



a) b) [a): hydragine hydss.clgisthansdiol b): isopentyl nitrite, Nal, THF; b): 2-fluorobenzyl bromide,
Cs2CO3,DMF; d): CuCN, DMSO, e§: 1. NaOMe, MeOH, 2. NH4C1, acetic acid]. 5Alternatively, the
preparation of the compounds of the formula (ll) is carrieg out as shown in an exemplary manner in the

synthesis scheme below (Scheme 13): BHC 10 1 028-Foreign Countries Scheme 13
The compounds according to the invention are slgitér the treatment and prophylaxis of

cardiovascular, pulmonary, thromboembolic and filordiseases.

The compounds according to the invention can teeebe used in medicinal products for the
treatment and prophylaxis of cardiovascular disgader example high blood pressure
5 (hypertension), resistant hypertension, acute amdnic heart failure, coronary heart disease,
stable and unstable angina pectoris, peripheral @ardiac vascular diseases, arrhythmias,
disturbances of atrial and ventricular rhythm andnduction disturbances, for example
atrioventricular blocks of degree I-lll (AVB I-1l]) supraventricular tachyarrhythmia, atrial
fibrillation, atrial flutter, ventricular fibrillabn, ventricular flutter, ventricular tachyarrhytran
10 torsade-de-pointes tachycardia, atrial and verlaicextrasystoles, AV-junction extrasystoles,
sick-sinus syndrome, syncopes, AV-node reentryyieatdia, Wolff-Parkinson-White syndrome,
acute coronary syndrome (ACS), autoimmune heaeadiss (pericarditis, endocarditis, valvulitis,
aortitis, cardiomyopathies), shock such as cardimgehock, septic shock and anaphylactic shock,
aneurysms, Boxer cardiomyopathy (premature ver#iccontraction (PVC)), for the treatment
15 and prophylaxis of thromboembolic diseases andaisciias such as myocardial ischaemia,
myocardial infarction, stroke, cardiac hypertrophisgnsient ischaemic attacks, preeclampsia,
inflammatory cardiovascular diseases, spasms ofctitenary arteries and peripheral arteries,
development of oedema, for example pulmonary oederaeebral oedema, renal oedema or
oedema due to heart failure, peripheral perfusimtutbances, reperfusion injury, arterial and
20 venous thromboses, microalbuminuria, myocardiauffitiency, endothelial dysfunction, for
preventing restenoses such as after thrombolysigplies, percutaneous transluminal angioplasty
(PTA), transluminal coronary angioplasty (PTCA)attetransplant and bypass operations, and
micro- and macrovascular damage (vasculitis), emed level of fibrinogen and of low-density
LDL and increased concentrations of plasminogerivatct inhibitor 1 (PAI-1), and for the

25 treatment and prophylaxis of erectile dysfunctiod &male sexual dysfunction.

In the sense of the present invention, the terntthfadure comprises both acute and chronic
manifestations of heart failure, as well as morectfr or related forms of disease such as acute
decompensated heart failure, right ventricularufai] left ventricular failure, total heart failure,
ischaemic cardiomyopathy, dilatated cardiomyopatmypertrophic cardiomyopathy, idiopathic
30 cardiomyopathy, congenital heart defects, headraiwith valvular defects, mitral valve stenosis,
mitral valve insufficiency, aortic valve stenosmgrtic valve insufficiency, tricuspid stenosis,
tricuspid insufficiency, pulmonary valve stenosg@jimonary valve insufficiency, combined
valvular defects, heart muscle inflammation (myddas), chronic myocarditis, acute myocarditis,
viral myocarditis, diabetic heart failure, alcolwlcardiomyopathy, storage cardiomyopathies,

35 diastolic heart failure and systolic heart failure.



[): TFA, dioxane; ) N3, @gyﬁ&y&&a&g}mr@hydride} 5 The compound of the formula (XVI) is known
from the literature [cf., for example, Winn M., J. Med. Chem. 1993, 36, 2676-7688; EP 634 413-Al; CN

1613849-A; EP 1626045-Al; WO 2009/018415] or can bggoprepared analogously to procedures known
from the literature or as shown in the synthesis scheme below (Scheme 8): 100 BHC 10 1 028-Foreign
Countries - 47 - The aststitipouihdscofmiprefdmagkasd(ng) tandig Vmaerearoasnereiaigcietiisidrekioont s the

literature or can bgrppapakRd 8NaPEABSHEIESRIOCRAWIRH KEOVWBI IO MCtRBOItARAtUR SlihBS SIRMABNIREN

exemplary manner in the synthesis schemes below (Schemes 9 and 10): [a): 1. LIHMDS, -78C, THF, 2.

NBS: b): NaH, 508¥£\1ﬂ§].eélé)ﬁéme %6pertrlgﬁ/cengaer$nas, ﬁypear‘mmdaag, )nypercholesterblaemlés,
abetalipoproteinaemia, sitosterolaemia, xanthongtdsangier disease, adiposity, obesity, and

5 combined hyperlipidaemias and metabolic syndrome.

Moreover, the compounds according to the inventembe used for the treatment and prophylaxis
of primary and secondary Raynaud phenomenon, niictdation disturbances, claudication,

peripheral and autonomic neuropathies, diabeticoaigiopathies, diabetic retinopathy, diabetic
limb ulcers, gangrene, CREST syndrome, erythemathssrders, onychomycosis, rheumatic

10 diseases and for promoting wound healing.

Furthermore, the compounds according to the insentre suitable for treating urological
diseases, for example benign prostatic syndromeSYBBenign prostatic hyperplasia (BPH),
benign prostatic enlargement (BPE), bladder oudlestruction (BOO), lower urinary tract
syndromes (LUTS, including feline urological synae (FUS)), diseases of the urogenital system
15 including neurogenic overactive bladder (OAB) afttd)( urinary incontinence (Ul) for example
mixed, urge, stress, or overflow incontinence (MULJI, SUI, OUI), pelvic pains, benign and

malignant diseases of the organs of the male andléurogenital system.

Furthermore, the compounds according to the inwantire suitable for the treatment and
prophylaxis of kidney diseases, in particular aand chronic renal insufficiency, and acute and
20 chronic renal failure. In the sense of the pregargntion, the term renal insufficiency comprises
both acute and chronic manifestations of renal fficsency, as well as underlying or related
kidney diseases such as renal hypoperfusion, iafsaid hypotension, obstructive uropathy,
glomerulopathies, glomerulonephritis, acute  glorwarephritis, glomerulosclerosis,
tubulointerstitial diseases, nephropathic diseaseh as primary and congenital kidney disease,
25 nephritis, immunological kidney diseases such dsdy transplant rejection, immune complex—
induced kidney diseases, nephropathy induced bic tembstances, contrast medium—induced
nephropathy, diabetic and non-diabetic nephropgtlgglonephritis, renal cysts, nephrosclerosis,
hypertensive nephrosclerosis and nephrotic syndrevhiech can be characterized diagnostically
for example by abnormally reduced creatinine andfater excretion, abnormally increased blood
30 concentrations of urea, nitrogen, potassium andfeatinine, altered activity of renal enzymes
such as e.g. glutamyl synthetase, altered urineolasity or urine volume, increased
microalbuminuria, macroalbuminuria, lesions of geomli and arterioles, tubular dilatation,
hyperphosphataemia and/or need for dialysis. Thegmt invention also comprises the use of the
compounds according to the invention for the trestimand prophylaxis of sequelae of renal

35 insufficiency, for example pulmonary oedema, hefmilure, uraemia, anaemia, electrolyte



10[a): NaOMe, Megkl» %9]02-%'1‘30?83%&%{]?1%9“ the formulae (VII) and (XII) are commercially available,

known from the literature or can be prepared analogously to procedures known from the literature The
compounds according to the invention act as potent stimgglators of soluble guanylate cyclase, possess
valuable pharmacological properties, and have an improved therapeutic profile, for 15example with
respect to their in distorpropestiestamdrsriieanppanyrecekiaetidbé@lauenceT heypane thiedtefareobyitatse for
the treatment and peepRylaxis of diseases in humans and animals. The compounds according to the
invention bring about vessel relaxation and inhibition of thrombocyte aggregation and lead to a lowering of

blood pressure ang i @hBIET 4RSS I EOHRB N LIRRRL RN G Tents Alndue 49 ditetkatinaulation of

soluble guanylate cyclase and an increase 20 in intracellular cGMP. Moreover, the compounds according
to the invention infEREMAHE SLASHBRLGSLEHESs BHAPPARY MIEVRNIB R (RO L R SIasE fRRS of
(endothelium-geripethmekayi hgotattosioNeOH] ormms;iproteponphyper ot saraebsdantecaeith defplretydhizdrazine
derivatives. BHC §iQ:.34328n506RiIgP CAUDEISTia, 4Brom bt SRBIRAIERIS, ACFOsinGsI-BBBNyEstivB 31

suitable for the treatment andé,)ro(ﬁé%laxi_s of cardiovascular, pu monarty, thromboembolic and fibrotic
r

diseases. The corfi¥8&Ra$4e "HSYKR RVBRBRY Crae bt e BH QeI IR EP B ot for the
treatment and proffiyxisastitartdiovasoyl4Adis cazes | fantiyanvsicieitty Hodhpressuesady (lfypertension),
resistant hypertensigno ey ienndeire ghaaskifilingucRrpiadeRfAlseisoash slaRlempdasiable

angina pectoris, peripheral and cardiac vascular diseases, arrhythmias, disturbances of atrial and

ventricular rhiyghm-and capAURHON ALSHIRARE RS I0fEXAMRIEROMENUISHIARIREKS of Q&QE‘BﬁtJa\fiﬂq%ﬁr\/E

I-111), supraventricular tachyarrhythmia, atrial fibrillation, atrial flutter, ventricular fibrillation, ventricu
flutter, ventricular R355PrHy th RN ft%%%%é‘-%iﬂié‘s%%ﬂ?ﬁé‘?ﬂia}’ SHRLYBRRFSR ARG ANC/CCMP
extrasystol_es, AVsjmetionmma@ﬂole@eﬁietesmmmndrom@sya@epm,Mﬂwmﬁ f@em_ryceatrhymardia,
Wolff-Parkinson-V¢hite 8yndrqBagirg WE FRIAGMSSYEIINES hboran AUIIMBANE Neaitidiseares, in

(pericarditis, endocarditis, valvulitis, aortitis, cardiomyopathies), shock such as cardiogenic shock, septic
shock and anaphylAdH 8GR UaH I SRS IS YRR ot U R BRI FReDE AR IR A s AN

(PVC), for théZGreamdenemory disturbances, age-related memory l@sgwar dementia, head injury, stroke, post-

stroke dementia, post-traumatic head injury, gdriisturbances of concentration, disturbances of
concentration in children with learning and memprgblems, Alzheimer's disease, Lewy body
dementia, dementia with frontal lobe degeneratimtuding Pick's syndrome, Parkinson's disease,
progressive nuclear palsy, dementia with corticabdegeneration, amyotrophic lateral sclerosis
20 (ALS), Huntington's disease, demyelination, muétiptlerosis, thalamic degeneration, Creutzfeldt-
Jakob dementia, HIV-dementia, schizophrenia witmelgtia or Korsakoff psychosis. They are
also suitable for the treatment and prophylaxislistases of the central nervous system such as
anxiety, tension and depression, CNS-related sedysflinctions and sleep disturbances and for

controlling pathological eating disorders and ukkixury foods and addictive drugs.

25  Furthermore, the compounds according to the ingandgire also suitable for controlling cerebral
perfusion and are effective agents for combatingrames. They are also suitable for the
prophylaxis and control of consequences of cerébfaictions (apoplexia cerebri) such as stroke,
cerebral ischaemias and head injury. The compoandsrding to the invention can also be used

for controlling pain states and tinnitus.

30 In addition, the compounds according to the inv@nfpossess anti-inflammatory action and can
therefore be used as anti-inflammatory agentsHertteatment and prophylaxis of sepsis (SIRS),
multiple organ failure (MODS, MOF), inflammatorysaiases of the kidney, chronic intestinal
inflammations (IBD, Crohn's disease, UC), panctiatiperitonitis, rheumatoid diseases,

inflammatory skin diseases and inflammatory eyeakss.



15 and prophylamg,%%qrﬁgg%mp%%mz}ggs and ischaemias such as myocardial ischaemia,
myocardial infarction, stroke, cardiac hypertrophy, transient ischaemic attacks, preeclampsia,

inflammatory cardiovascular diseases, spasms of the cosonary arteries and peripheral arteries,
development of oedema, for example pulmonary oedema, cerebral oedema, renal oedema or oedema
due to heart failur&lgegishetizg senfasialiscapbdingds, thepinertien iniarpbearegihfende 20eatnenisand

thromboses, micreadBHpRY iR atRYaFAIRRdiRsUliciency, endothelial dysfunction, for preventing
restenoses such as after thrombolysis therapies, percutaneous transluminal angioplasty (PTA),

transluminal cororﬁ,r%gpg(gpéalatﬁg/ &B’%&ﬁ%@eé&éfaﬁﬂ@ple%nmm SQRBRURNSHRNY SRS 3D

macrovascular damage vasculitis), increased level of fibrinogen and of low-density LDL and increased

concentrations of PIAMREHEh 'QERRFa‘?&Fﬁﬁ‘?%%V‘T {BANES Q761 ARSI HEA NG Y BPRY 18R of
erectile dysfursctionaarn famarepsetauddray shenoteorand deersgitsefivfdbes prasémolnvdintiasgsthétberaydeart
failure comprises PPEH@%@F%@%‘F’ gy %&éﬂﬁﬂ#ﬁ%ﬁ%@r{ﬁ@wﬁ%ﬁw %lh%é‘séséﬁ%ﬁs"e@ﬁ’{ Gbé%&l‘&rc e

related forms ofdlsease such as acute decompensated heart failure, rlght ventricular failure, left

ventricular failure,'2304f F%é‘?ﬁéllﬂ?é’aféccﬂgé’ﬁﬁc r&%%‘i'&ﬁ'yr(gﬁﬁ?wn?ﬂ?eﬁ’a{ WE&r&B?ﬂWB&%@ahWBﬁFOphlc
cardiomyopathy, ideppathith3cardionneppetisy derstjtaliteiiieesis d 8beetis, |bsians fal lreconisiequsivedap
defects, mitral Va'u%@éﬁ‘é%o%%n@iﬁﬁéﬂrM@"fﬁ)ﬂﬁgf%@W|lé’f0fﬂﬁohi%lé/£s,§§e%@ﬁéﬁac@ﬂﬂép WF’JV&H&SH@Q@QCY’
tricuspid sten05|s trlcusgt) ﬂ |nsuffiC|er}C 0" cJ.Jlmon valve séenoss rtnonatY valve INSuffj lenc
combined vaiLvuIa 5‘%%0% Reatiusdie St AS |on k'nqycy ar(%s\ﬁj'a Tonic m@c?car?ﬂ’it@)rac':ﬁ g ¢
myocarditis, viral miyegtiieiattiatistieconeegt valigsee disohrgiremaliosisiopathy, storage cardiomyopathies,
35diastolic heart failure and systolic heart failure. BHC 10 1 028-Foreign Countries - 49 - In addition, the
compounds accordintdortbre ithee ntiopocadsaisodogingsedtierithentire stutebit godcprophipig@xisswiperative
arteriosclerosis, digii ng%sgggpégmg]; ISmayReliRperoteinaemias, dyslipidaemias,

hypertriglyceridaemias, hyperlipidaemias, hypercholesterolaemias, abetalipoproteinaemia,
sitosterolaemia, xa cﬁéh%”?{?‘ 5% TS‘JE‘C‘%;h RhlSEA3%: AURARY: C%Reil% 30g 2 compingRd fype é@ a%f&“as
and metabolic syndrome. Moreover, the compoun s accordlng {0 the nvention car be use the
treatment anél%rob?f??ﬁ%é"@ﬁbﬂmary and secondary Raynaud phenomenon, microcirculation
disturbances, claudication, peripheral and autonomic neuropathies, diabetic microangiopathies, diabetic
retinopathy, diabelortaoneilbersomprigiémaCRESD Sy tnemisnewititarien hestidisorerand pyathslayeosis,
rheumatic 10diseasesndSacpppauatingwopndhedlingomdihasmeeaisthe compounds according to the
invention are suitable for treating urological diseases, for example benign prostatic syndrome (BPS),

benign prostatic hyperplasia (RRMbPERIAN RigRIalC R0 RS H(RES AHUS AHL G LRARHH R

(BOO), lower urlnary tract syndromes (LUTS, including feline urological syndrome (PUS)), diseases of the
urogenital system "B REN MY HeRPGFER Y giversetvia Bl FERBTIHRIRAY'SERRFry incontinence (UI)
for example mixed, urge, stress, or overflow incontinence (MUI, UUI, SUI, OUT), pelvic pains, benign and
malignant di@ase@@ﬁﬁé%id&f%‘%ﬁéth%@'aﬁé T@Fﬁél@@ﬁfé@ﬁt&l@?ﬁéﬁf%fﬁ@ﬁw@ﬂ@mﬁé ©HBounds
according to the inngiftien ar! @t&tﬂblaﬁ@roth%&reaﬁm@ma@dqwnghwmﬁn‘mpevndi&e@agmﬂmr&wﬂcular
acute and chronic,gnal jnsufilercy Aad.acule ang & SRR IEal Rl o senes ol Joe nrgpent
invention, the term renal insufficiency comprlses acute ronic manifestations of rena
insufficiency, as WEIFHSSGISERSRing or related kldney diseases such as renal hypoperfusion, intradialytic
hypotension, obstructive uropathy, glomerulopathies, glomerulonephritis, acute glomerulonephritis,
glomerulosclerosis heublgsgntenyentpdisstice selaggshiopagHiormiissasresn Ay  Hvrtoariar dsegerital

kidney disease, method for the treatment and prophylaxis of heailufe, angina pectoris, hypertension,

pulmonary hypertension, ischaemias, vascular désgasenal insufficiency, thromboembolic

diseases, fibrotic diseases and arteriosclerosis.

The present invention further relates to the usthefcompounds according to the invention for
producing a medicinal product for the treatment anophylaxis of diseases, in particular the

30 aforementioned diseases.



25 nephritis, immm%@p&gi%sgmﬁeguch as kidney transplant rejection, immune

complex-induced kidney diseases, nephropathy induced by toxic substances, contrast medium-induced
nephropathy, diabetic and non-diabetic nephropathy, pysfonephritis, renal cysts, nephrosclerosis,
hypertensive nephrosclerosis and nephrotic syndrome, which can be characterized diagnostically for
example by abnorhhgll§resenideveoreatftitearstitssiatoe egerettompabnds racthy dineréadedibieaiPador
concentrations of gl a0REuiBRLR PPNt AIRAIRE GeatRaRIad f6tiNiOflRnal SamaResHEN as
e.g. glutamyl syntnetgﬁghg(l}ered Frine OS'Emarq;% olcr)ryriPecﬁ/()ej%me Cil{‘]grre %%gsrgicr(r)glg rmg&ﬁig}én
macroalbuminuria,¥85| YRAETIO €es, tibufar dﬁa 1on, yperpshosp Ataemia andlor need

ons o?’gl merdn an
for dialysis. The prrOSHORIVERHOHISERRS BAIRIKS S tacasnaPsEeredifMpounds according to the invention for
the treatment and prophylaxis of sequelae of renal 35insufficiency, for example pulmonary oedema, heart
failure, uraemia, affaepnéacet éoteohide BHE (daled 2B Foedigde dwatnest-a60 poighyidbdncibdifeages, in
hyperkalaemia, hm&‘i@%@%@ﬂeﬁ%%@&%& 'E]_Qi'ﬂ@fé&gt&%m&m(%’faéﬁéﬁﬁtéﬁ’@%me EHHB&EHE@@’ _
the compounds according to the invention are also suitable for the treatment and prophylaxis of asthmatic
diseases, pulmongﬁ?oéﬁgg?ié‘? HWEY%WQ%n (PAH) and other forms of 5 pulmonary hypertension (PH),
comprising pulmonary hypertension associated with left ventricular disease, HIV, sickle cell anaemia,
thromboembolismT(ETEFSE)! EYFEERIVSENGE (SIBES DIoGUIMGEFIAHE iSRS IeNcd RICRIBEHFRVeE BRI b ry
disease (COPD), asgitea r@spicatoryigisiiassosy nulrommeatA RIS )easitehhangas uysthlal) dakaizas] -amtirypsin
deficiency (AT D) QiRIGRAHRIASIS U R EMARFRIMRLE Gh ST IBSUCCd RITRNAR L ve

emphysema) and cystic fibrosis (CF). 10The compounds described in the present invention are also
active substances8P¢¥ 8l AP LREELLARE S AMBUBHE AP RIS WAAN that are characterized by
disturbances of the NO/cGMP system. In particular, they are suitable for improving perception, capacity
for concentration, T aempIunde AGHPIIBe HARTORY QIWETD IGRAREERIEr g SRIVRIASANIAR CERe siéNes
occur in particularsiibsttinatio ifsidizeases/pya greseasisushi i theegbiitinaPPItRs agatselintpet
learning 15 and memapy dsbanees, ASLElaiR MEMoRolass, WRsSAAemnadoad iy stroke.
post-stroke dementia, post-traumati hea Injury, general disturbances of concentration, disturbances of
concentratiodn ciilABACHIRN eaththderBenefishPHBBIEYS Bh-AerTBrIaNssadisepersy BOdH RS entia,
dementia with frontahiniheicleganeraiminesidiegrRickisnsyndingie aRaptsisaiply: disease, progressive
nuclear palsy, dementia with corticobasal degeneration, amyotrophic lateral sclerosis 20 (ALS),

Huntington's disease,gairygitinaionndNbiRISH8HETes S dhBlaBititras1SiREORi BRI RIdEdakmRe

dementia, HIV-dementia, schizo hreni_g v;j_th d?men ia or Korsakoff im:hosis. They are also suitable for
the treatment and proSAYIRCoPIRERSESBIAE MR APRER Blid SEAHARIR AL Rrxiety, tension and
depression, CNS-related sexual dysfunctions and sleep disturbances and for controlling pathological

eating disorders ahdcO8® B URRAB8IaHiE AERAGHAS U Y sCY AIRBIBPn1BPECBRESEHRP JGRH ActSrding
to the inventiom are aletplatabidifosagnirolngdesabhaskbpeAUEiMmand 5 ehaciive agenssifamaombating

migraines. They are gso féiéﬁﬁ}%waffafvﬁ}se%%xﬁé@a%ﬂﬂ control of consequences of cerebral infarctions

(apoplexia cerebri) such as stroke, cerebral ischaemias and head injury. The compounds according to the
invention can also. be used f%r controlling fﬁain statT:ts an tinnitug. 30In addition!rthletclort'n oundst .
according to the invelliH WL 8% RN 5@%%% BT RN e LPR: HeRAE§g09regation
anti-inflammatory agiehityitfos, thelioeaauteais eitqifsplaliispsi@rtespsis (SIRS), multiple organ failure
(MODS, MOF), inflammatory diseases of the kidney, chronic intestinal inflammations (IED, Crohn's
disease, UC), pancreatilis spesitoniisfaihieursraigiol dis eases ridiampratory sidfedisgdses qedioiammatory
eye dlseaseSZS calcium antagonists, angiotensin All antagonist§EAnNhibitors, endothelin antagonists, renin
inhibitors, alpha-blockers, beta-blockers, minecalticoid receptor antagonists and diuretics;

and/or

» active substances that alter fat metabolism, famgle and preferably from the group of
thyroid receptor agonists, cholesterol synthedigbitors such as for example and preferably

30 HMG-CoA-reductase or squalene synthesis inhibitd@GAT inhibitors, CETP inhibitors, MTP
inhibitors, PPAR-alpha, PPAR-gamma and/or PPARadelgonists, cholesterol absorption



BHC 10 1 028- Fo%q_@qlggtg}tglegre% dgm{tﬂgger the compounds according to the invention can also be
used for the treatment and prophylaxis of autoimmune diseases. Furthermore, the compounds according
to the invention are suitable for the treatment and prophgkaxis of fibrotic diseases of the internal organs,
for example of the lung, heart, kidney, bone 5 marrow and in particular of the liver, and dermatological
fibroses and fibrotic tikibHeies pRESarkiton. thelysesiiscbilé dradspstenst higeasifbrealbroretion filhrbitior tirshses
comprises in particulgioteidaltaydnederms: hepatic fibrosis, hepatic cirrhosis, pulmonary fibrosis,
endomyocardial fibrosis, nephropathy, glomerulonephritis, interstitial renal fibrosis, fibrotic lesions as a

consequence of dmﬂﬁ?o?nmaeaamoavef 'BJ&EI%W%%@%H&Q‘EQ&'%W% REICIRASING: SOrRBRE.

keloids, 10hypertrophic scars (including after surgery naevi, diabetic retinopathy, proliferative
vitreoretinopathy 248" REHIR8HNL RS A EFoREWBET bp@ﬂmi‘dégﬁ)sf)taﬁ(iﬁ*?hermore the compounds
according to the invention are suitable for controlllng postoperative scarring, e.g. as a result of glaucoma
operations  SThetenBlEHES £reRreiRgnio thd mVerRIAT RS RHE LREPEH etk s HefeiAt and
15keratinizing skidMiaraeiser itheosdmpamndsiacceraing tagdiegavenion ase suitahie 400 thefrealnent
and prophylaxis o gﬁﬁ)@t&l p 8&8’%&%103?&%9%%@%3!1%‘ ucoma and gastroparesis The present invention
further relates to the use o e compounds according to the invention for the treatment and prophylaxis of
diseases, in partlcular the afo fJ1emegt|émedtd| eases. 20tThe {%resent invention furthethrelates to the use of
the compounds accordlng?oe[ ShOr the treatmer A Itfeallﬂ\fg anglna

e Invention for the treatment andy ropﬁy‘f‘amso ear
pectoris, hypertenaionnigighed magp Mipatitenyitna ikepmbimiasiiicenamdie eéaday efeisalVingnefrdatiay,

thromboembefic disgaseanfiRiatigtiseasagianc arteresasterosis. The present invention further relates to
the compounds according to the invention for use in a 25 method for the treatment and prophylaxis of

heart failure, angin@ PeciqLise MYRRSIARINR. RURRORIH P EHE FIRRL SSRGSV ARC HRE Hiseages,

renal insufficiency, thromboembolic diseases, fibrotic diseases and arteriosclerosis,
administered in combination with a GPIib/llla armtagst, for example and preferably tirofiban or

abciximab.

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

15 administered in combination with a factor Xa inkilbj for example and preferably rivaroxaban
(BAY 59-7939), DU-176b, apixaban, otamixaban, fidiean, razaxaban, fondaparinux,
idraparinux, PMD-3112, YM-150, KFA-1982, EMD-5039891CM-17, MLN-1021, DX 9065a,
DPC 906, JTV 803, SSR-126512 or SSR-128428.

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

20 administered in combination with heparin or a loslecular weight (LMW) heparin derivative.

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

administered in combination with a vitamin K antaig, for example and preferably coumarin.

The agents for lowering blood pressure are prefgrbbe understood as compounds from the
group of calcium antagonists, angiotensin All antagts, ACE inhibitors, endothelin antagonists,
25 renin inhibitors, alpha-blockers, beta-blockers, nenalocorticoid-receptor antagonists and

diuretics.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a calcium antaggnfor example and preferably nifedipine,

amlodipine, verapamil or diltiazem.



The present inventigp fiythesdelateste fhRduse of the compounds according to the invention for producing
a medicinal product for the treatment and prophylaxis of diseases, in particular the 30aforementioned

diseases. BHC 10 1 028-Foreign Countries - 52 - The psa@sent invention further relates to the use of the
compounds according to the invention for producing a medicinal product for the treatment and prophylaxis
of heart failure, arlgirapietsioeis, enyprsdiperion, healritvaaiigrnyiberreaBitn apsohdiegniastheaivghiiodissases,
renal insufficiencyadhfinRibrRMRobsnirRasASwitkraic diFRasesaMthakte! asSCIeasiNe SINE Prasribly
invention further relates.to a method for the treatment and prophylaxis of diseases, in particular the
aforementioned d%rgé%%g.’ using an effective amount of at least one of the compounds according to the
invention. The present invention further relates to a method for the treatment and prophylaxis of heart
failure, angina pettoAsP LTt AEIBRYIBGHh ShdRF HOKEHERSIGR, RN AFSE A% d01APitHERE ARal
10insufficiency, thedmbs@mgdoticdisgases) fithaticatisgases, drinaltariosuieiosisy psipguariot fieotntel,
amount of at least;ang,pf RERINPAAIHRECAULRG SN IR 0BuFARFIMPRURAAHBEEO HingI P the

invention can be used alone or in combination with other active substances if necessary. The r&resent

invention further r@]g?&d%ohgﬁi%ﬁqg’ll’p?8@]?dts”&%ﬂ?é?r"ﬁhgb8%é%e[“ FRLb kfﬁ8pcf8Mp8ﬁﬁ %8 lr?b to the
invention and onel@dratapechumgriiohetiaprsiobdtadioss, ndinipezricdofduthedaleatment and prophylaxis of
the aforementioned diseases. As suitable combination active substances, we may mention for example
and preferably orgaaigpriteatas amnddidwaho norshdoinexaom|ersogummsiticqndsside, thtraglyaesin,are

isosorbide MO, JROSPTRIGR AINLALS, MASHomEI&Hsh Mika s iRAlARHNDa preferably

losartan, candesartan, valsartan, telmisartan buesatan.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an ACE inhibitdor example and preferably enalapril,

captopril, lisinopril, ramipril, delapril, fosinopy quinopril, perindopril or trandopril.

15 In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with an endothelin gotast, for example and preferably bosentan,

darusentan, ambrisentan or sitaxsentan.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a renin inhibitéor example and preferably aliskiren, SPP-600
20 or SPP-800.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a mineralocortttoéceptor antagonist, for example and

preferably spironolactone or eplerenone.

In a preferred embodiment of the invention, the poumds according to the invention are
25 administered in combination with a loop diuretia;, €xample furosemide, torasemide, bumetanide

and piretanide, with potassium-sparing diuretice daample amiloride and triamterene, with

aldosterone antagonists, for example spironolagtpoéassium canrenoate and eplerenone and

thiazide diuretics, for example hydrochlorothiazidelorthalidone, xipamide, and indapamide.

Agents altering fat metabolism are preferably toubederstood as compounds from the group of
30 CETP inhibitors, thyroid receptor agonists, chaeslt synthesis inhibitors such as HMG-CoA-
reductase or squalene synthesis inhibitors, the R@#ibitors, MTP inhibitors, PPAR-alpha,



compounds that inhipitthe gegradatiop Qfgyslic guanosine monophosphate (cGMP), for 20example
inhibitors of phosphodiesterases (PDE) 1, 2 and/or 5, in particular PDE-5 inhibitors such as sildenafil,

vardenafil and tadalafil; antithrombotic agents, for examgde and preferably from the group of platelet
aggregation inhibitors, anticoagulants or profibrinolytic substances; active substances for lowering blood
pressure, for exarfpleageiprafandlsly FROMR ety ragpists. ZbH afelmbr pliva duridnss apejiotensiplahcid
antagonists, ACE iabdaiers nfadeihelib e R MaisiseNipHsibRER analplartdpdamapaiadiackers,
mineralocorticoid receptor antagonists and diuretics; and/or active substances that alter fat metabolism,

for example and wagr&%leé#&memeogmem fotWéo'ﬂ/éﬁEGPt%@%H%@ £0aRER HnhesizdRhipgors

such as for example and preferably 30HMG-CoA-reductase or squalene syntheS|s inhibitors, ACAT
inhibitors, CETP iAfABRGIS S R ﬂ'ﬁ‘AﬁchlB'ﬂg‘Wéﬂﬁ%f%ﬁﬂ?#ﬁ@%ﬁa&&?&%ws
cholesterol absoritesbB HOALOttORSFeiEE RmaCoum{heSi-153 - inhibitors, lipase inhibitors, polymeric bile
acid adsorbers, bile acid reabsorption inhibitors and lipoprotein(a) antagonists. Antithrombotic agents are
preferably to be undersieesas companrds somehevgraup, ahplpteirisagacedatiproinhitaksmtion are

anticoagulants OrR&RF'BE@PAXt'%S%%?Sﬁ Wit 3 REY ‘Sfée%cee{ﬁ%%%'gﬂe 90&9% VERY9 eL Beggrpeounds

according to the invention are administered in combinatio ate et a gatlon i itor, for
example and prefdtdBKifasSpirirtasRIaEERN, (ﬂépoﬁlﬁﬁléwa?ﬁ‘%ﬂ@ﬁwﬁﬁg’s ?ﬁga%ﬂreferred embodiment of
the invention, the compounds according to the invention are administered in combination with a thrombin
inhibitor, for examipleaapigfprete rebhpsimrsiagatizgm, NGHspig dhamwormegeaeidingivalilnelimsmnidexaite.

10 administered in combination with a HMG-CoA-reduetashibitor from the class of statins, for

example and preferably lovastatin, simvastatinygstatin, fluvastatin, atorvastatin, rosuvastatin

or pitavastatin.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a squalene synshiegibitor, for example and preferably BMS-
15 188494 or TAK-475.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an ACAT inhibitdigr example and preferably avasimibe,

melinamide, pactimibe, eflucimibe or SMP-797.

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

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a PPAR-gamma agjonfor example and preferably

pioglitazone or rosiglitazone.

25 In a preferred embodiment of the invention, the poonds according to the invention are
administered in combination with a PPAR-delta agprfor example and preferably GW 501516
or BAY 68-5042.

In a preferred embodiment of the invention, the poomds according to the invention are
administered in combination with a cholesterol-apton inhibitor, for example and preferably

30 ezetimibe, tiqueside or pamaqueside.



In a preferred emk%q_@ngtd)jstggrg}e(geggﬂtr&e compounds according to the invention are administered in
combination with a GPIIIVIIla antagonist, for example and preferably tirofiban or abciximab. In a preferred
embodiment of the invention, the compounds accordingge the invention are 15 administered in
combination with a factor Xa inhibitor, for example and preferably rivaroxaban (BAY 59-7939), DU-176b,
apixaban, otamixdbah rliglexabagmbagimeiiasl, fhedayrntinnx therapamiisurcEIID 19 2hey MveBINrK FR-1982,
EMD-503982, MCiMndifistdield i @8blrati S9GnA P4 IRRibliV @3 ple ait br&okdipomisi- 128428.  Ina

preferred embodiment of the invention, the compounds according to the invention are 20administered in

combination with heparin.RradosmRlaRHRLIEIghh (LMY epaRHervalYE-I @ Prefererskismangdiment

of the invention, the compounds according to the invention are administered in"combination with a vitamin
K antagonist, for ST S0 b et Ep Ao UiHh AnP PHBE G HRRARARS In P b BT Pl 889 851 F¥ferably
to be understéod asobentyETNinelschieatitble aytesqiveinc AlonlestapeRtpstiside . angiotensin All antagonists, ACE
inhibitors, endothelin antagonists, 25renin inhibitors, alpha-blockers, beta-blockers,

mineralocorticoid-fiece piefeariagamstenait diutiesiaavdntidreferpedmeracimeidt &f the invemitn atbe
compounds according, t inventi inist ! ination wi i t ist, for
example and prefe%llfal%l%}Pligrtwél?Segirlhllr%;?;ﬁ e?r%%[ﬁﬁr%y \%@L@%?ﬁﬁ%%%ﬁﬁaﬂ%%%gﬁ’*@ﬁ%ﬁw -al@(?rgi%?l&%gntries -
54-Ina preferred”é%géﬂi% ighigHerhFehtftAP 1RO oSt nt¥acBoRIng4b ffetdventintire
administered in combination with an alpha-I-receptor blocker, for example and preferably prazosin. In a
preferred embodinteat REfhgdmenbietimes cbrifsoinvastaocdhdimguadth@sagisitibitraliee Haerianistesed in
combination with adisifstiRekas, tntrameie @nd RrefiablyintRigsNel, RieBkieplimaial, fradelal

alprenolol, oxprenololbggnbut lol, bypr )ol metilpranolgl, nadolol, mepindolol, carazolol, sotalol,
ne (I‘,a CIBm(ga- ar I’IIC? IC acld.
metoprolol, betang%T ceﬁpro ol, bisoprolol, carteo

] . .
ol, esmolol, labetalol, carvedilol, adaprolol, landiolol,
nebivolol, epanolal or bucindalol. In a preferred embodiment of the invention, the compounds according

to the invention arteL8"SHrAHRRTEY UESRIHARS W BE ArAPEITRRGh SRITARAL SRt % EXGRPE and
preferably losartanccadugsartan,ivalstetanisteliyisaeteovgmdurmnsatamert, non-toxic, pharmaceutically

suitable excipients, and use thereof for the aferdgianed purposes.

15 The compounds according to the invention can hgstemic and/or local action. For this purpose
they can be applied in a suitable way, e.g. by, gralenteral, pulmonary, nasal, sublingual,
lingual, buccal, rectal, dermal, transdermal, coofival, or otic administration or as implant or

stent.

For these routes of application, the compoundsrdoup to the invention can be administered in

20 suitable dosage forms.

Dosage forms functioning according to the prior, &t rapid and/or modified release of the
compounds according to the invention, which contagncompounds according to the invention in
crystalline and/or amorphized and/or dissolved foeng. tablets (uncoated or coated tablets, for
example with enteric coatings or coatings with gethdissolution or insoluble coatings, which
25 control the release of the compound according t ittvention), tablets or films/wafers that
disintegrate rapidly in the oral cavity, films/Iylipzates, capsules (for example hard or soft
gelatin capsules), sugar-coated pills, granulelfetse powders, emulsions, suspensions, aerosols

or solutions, are suitable for oral application.

Parenteral application can take place avoiding lzsomption step (e.g. intravenous, intraarterial,
30 intracardiac, intraspinal or intralumbar) or indhugl absorption (e.g. intramuscular, subcutaneous,

intracutaneous, percutaneous or intraperitonagBction and infusion preparations in the form of



In a preferred emk%q_@ngtd)jstggrg}e(geggﬂtr&e compounds according to the invention are administered in
combination with an ACE Inhibitor, for example and preferably enalapril, captopril, lisinopril, ramipril,
delapril, fosinopril, quinopril, perindopril or trandopril. 15y a preferred embodiment of the invention, the
compounds according to the invention are administered in combination with an endothelin antagonist, for
example and prefépiliignsosesiansiersueBnigienaiibpiRitraienteNieinowiansaare swiablprefmaral athetoditnent
of the invention, the GRRRPHBGS daraTdiRgAsHRE B Ention are administered in combination with a renin
inhibitor, for example and preferably aliskiren, SPP-600 20 or SPP-800. In a preferred embodiment of the
invention, the compeyasASHAIINGLR HIRINNRALRRCR AP RISIKERLIDSAN RIANBI A Autions or

mineralocorticoid-receptor antagonist, for example and preferably spironolactone or eplerenone. In a
preferred embodirffSAY HERE FVERTRISRCESARSBIGR Y SLOBHAIRG R ShBUFRA ARBYF AN S RRAHIRTSR red in
combination with adoap diyrepicporEx@EN pigihaiosesides, topserpdesimamétaomde stredipg etaxtides)with

pOtaSS'Um'S_pa“”Eﬁ&Hﬁfﬁ@%@ﬁeﬁ%ﬁ%ﬁ%m&rﬁ‘ﬁ‘f\é‘;ﬂ&',d%@é?ﬂsm?éﬁéﬁé‘iﬂ&a(}% |é1| ﬁ@@égﬁ'ﬁé@ﬁé‘éﬁt%iﬁ?f
example spironolactone, potassium canrenoate and eplerenone and thiazide diuretics, for example
hydrochlorothiazid’&%ﬁoﬁﬁﬁlfd&*ﬂé‘,‘%p%?ﬂ’%eé?’a%"k% 36’56‘?&‘@?”&8&%@%&8@%%&?rn?&%%%‘ﬂ&ﬁ?a?ﬁe
preferably to be uademigietians compounds from the group of 30CETP inhibitors, thyroid receptor
agonists, cholesterol synthesis inhibitors such as HMG-CoA- reductase or squalene synthesis inhibitors,
the ACAT inhibitoga\br pardniteitalrap pBABRR adpieie iid G i do 22 plplicatign. Countries - 55 - PPAR-gamma
and/or PPAR-delta agonists, cholesterol-absorption inhibitors, polymeric bile acid adsorbers, bile acid
reabsorption jphibiteéscdippsentithiitorairndothrel RRBFARINR) BBiRARPRISID tHE arerefriRthemindigaent of
the invention, the £ompo rrﬁgs %ﬁc?ﬁgg“ e ethIPﬁ irévent}]on a[{ag adnmirg%eéequ com binatitonn\évri]t_?o% CETP
inhibitor, for examplre an prelperabﬁ/ dalcetrapib, BAY'560- g\ﬁl, %nageﬂ]aplg or CETP-vaccing (:CETi-l).
In a preferred emBoaiMERUGEIHE saRIoRXAREHEMITBSA I AIBENRIIAG e thelimGentem ¢he @mistered in
combination with aitnepieiseipepianiapesisiatassexamplrinovesrieraly Rytiyresinedyhead-tgiadaiyronin

(T3), CGS 23425 of axifitome (G F6Z1R) 18,2 RERIRY e e ofimet.of G v ety the sampounds
according to the invention are
15 polyoxysorbitan oleate), binders (for example polylpyrrolidone), synthetic and natural

polymers (for example albumin), stabilizers (e.gtiidants such as ascorbic acid), colorants

(e.g. inorganic pigments, for example iron oxid®s)l taste and/or odour correctants.

In general, it has proved advantageous, in the @garenteral application, to administer amounts
of about 0.001 to 1 mg/kg, preferably about 0.0D.# mg/kg body weight to achieve effective

20 results. For oral application, the dosage is alib0fi to 100 mg/kg, preferably about 0.01 to
20 mg/kg body weight and very particularly prefdyail to 10 mg/kg body weight.

Nevertheless, it may optionally be necessary tdgatie¥rom the stated amounts, namely depending
on body weight, route of application, individualspense to the active substance, type of
preparation and time point or interval when appiwatakes place. Thus, in some cases it may be
25 sufficient to use less than the aforementioned mmimi amount, whereas in other cases the stated
upper limit must be exceeded. When applying laageounts, it may be advisable to distribute these

in several individual doses throughout the day.

The following practical examples explain the invent The invention is not limited to the

examples.

30 The percentages in the following tests and examptespercentages by weight, unless stated
otherwise; parts are parts by weight. Proportidnsobvents, dilution ratios and concentrations for

liquid/liquid solutions refer in each case to tlodwme.



10 administered inycemBinatgn-with 2N giEs0A-reductase inhibitor from the class of statins, for example
and preferably lovastatin, sSimvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin or pitavastatin.

In a preferred embodiment of the invention, the compoupgds according to the invention are administered in
combination with a squalene synthesis inhibitor, for example and preferably BMS- 15188494 or TAK-475.
In a preferred emBodimdnambie® invention, the compounds according to the invention are administered in
combination with an ACAT inhibitor, for example and preferably avasimibe, melinamide, pactimibe,
eflucimibe or SMPxBBréviatinna preterrednesnbodiment of the invention, the compounds according to the
invention are 20administered in combination with an MTP inhibitor, for example and preferably
implitapide, BMS-2§1038, R-103754a§ueblid sbifliol a preferred embodiment of the invention, the
compounds accor((:zlai1 to the inventionlcabrlgtggministered in combination with a PPAR-gamma agonist, for
example and preferably pioglitazone or rosiglitazone. 25In a preferred embodiment of the invention, the
compounds accorBfflg to the inventidfereaaamistiradPhtdibination with a PPAR-delta agonist, for
example and prefemably OW 50151 @ipkBittadoe42. In a preferred embodiment of the invention, the
compounds accordingto the inventi ras(yﬁ) istered in combination with a cholesterol-absorption
inhibitor, for exam% egésnd preferabIyggr(%r@atlmI H(§,§It{|5(aq€ruesid¢=) or pamaqueside. BHC 10 1 028-Foreign
Countries - 56 - Irf4:preferred embodfiiEHEBfthe invention, the compounds according to the invention are
administered in casbination with a lgasedphipitoizéaoexamgle and preferably orlistat. In a preferred
embodiment of the invention, the co unds according to the invention are administered in combination
with a polymeric bile acid adsorber, for example and preferably 5 cholestyramine, colestipol, colesolvam,
CholestaGel or cdlestimide. In a preﬁ@W@d embodiment of the invention, the compounds according to the
invention are admitistered in combihigtierenvtiman el écaaictnestesogodiaty inhibitor, for example and

preferably ASBT (5dRAT) inhibitorsh%lgrégégﬁgﬁ%éé%ggt}mﬁéﬁ;%, BARI-1741, SC-435 or SC-635.

conc. concentrated

LC/MS liquid chromatography—coupled mass spectromet
LIHMDS lithium hexamethyl disilazide

Me methyl

min minute(s)

MS mass spectrometry

NMR nuclear magnetic resonance spectrometry
Pd/C palladium on activated charcoal (10%)

Ph phenyl

RT room temperature

Ry retention time (in HPLC)

t-Bu tert-butyl

TFA trifluoroacetic acid

THF tetrahydrofuran

uv ultraviolet spectrometry

viv volume to volume ratio (of a solution)

XPHOS dicyclohexyl-(2',4',6'-triisopropylbiphenyhy®)-phosphine



In a preferred em%ngtd)jstggrg}e{geggptr&e compounds according to the invention are 10
administered in combination with a Tipoprotein(a) antagonist, for example and preferably gemcabene

calcium (CI-1027) or nicotinic acid. The present inventiogdfurther relates to medicinal products that
contain at least one compound according to the invention, usually together with one or more inert,
non-toxic, pharmace(Miaiigtradsable excipients, and use thereof for the aforementioned purposes. 15The
compounds according to the invention can have systemic and/or local action. For this purpose they can
be applied in a suiethedvayy NSy oral, parenteral, pulmonary, nasal, sublingual, lingual, buccal, rectal,
dermal, transdermal, conjunctival, or otic administration or as implant or stent.  For these routes of
application, the carypariads acgersdingdoithedareoton eaadie asnmistesetiniZOsudars dasage forms.
Dosage forms fungfioning. asearling,ledbe prigr,atls forgapifandior.madiied releass af ihg campgunds
according to the invention, Wwhich contain the compounds accorc?ing {0 the invention in crygtaﬂﬁne and/or
amorphized aRd/droiREBRE fotrf, 8.6 AR SRTYAIetasi ¢ SEre B A S8R AmpIé WitkP¥hteric
coatings or coatings 2\0thideayatdisschrAmfdy iasobibtengoatingseehieh 225 -cantrehthe release of the
compound according to the invention), tablets or films/wafers that disintegrate rapidly in the oral cavity,
films/lyophilizates \gapsyleg daigxample hard or soft gelatin capsules), sugar-coated pills, granules,
pellets, powders, emulsions, suspensions, aerosols or solutions, are suitable for oral application.

Parenteral applicafjen, ca ke placoaiding ﬁB@ﬁ%‘iﬂ}iﬂé‘nﬂ%l?ﬁSrQ-_1if663§5’r'i”l%‘ﬂ%\}r15rf?t§‘,r[%rllﬁ4rn:

30intracardiac, intraspinal or mtralumbaeg or including absorption {e.g. intramuscular, subcutaneous,

intracutaneous, peRAIBNEBRES! AtaBetitbnedMThie i amathFudidh prephrsions e ©mPér BHC
10 1 028-Fortign S€engthidsrmB7acigointibites prasp@nsidng, amirisionsy inbphiizatesangstdoimipawiders are
suitable, among ofsisyROUARRORENMNS 106 Raretesa anRliGALQB R PRAENAGH YERS fams:
(including powder Inhalers, nebulizers), nasal drops, solutions or sprays, tablets, films/wafers or capsules
for lingual, sublinglaP6F5iXE A HYcation, suppositories, 5 ear or eye preparations, vaginal capsules,
aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions, ointments, creams, transdermal
therapeutic syster¥8hog3dbteMSdy milk, pastes, foams, dusting powders, implants or stents for example

are suitable for other routes of administration. Oral or parenteral application is preferred, especially oral
application. Instrument: Micromass Quattro Premier with WatelBLG Acquity; column: Thermo Hypersil

15 GOLD 1.9 p 50 x 1 mm; mobile phase A: 1 | of wate0.5 ml of 50% strength formic acid,

mobile phase B: 1 | of acetonitrile + 0.5 ml of 5@%ength formic acid; gradient: 0.0 min 90% A
— 0.1 min 90% A— 1.5 min 10% A— 2.2 min 10% A oven: 50°C; flow rate: 0.33 ml/mlny

detection: 210 nm.

Method 4 (LC-MS):

20 Instrument: Waters ACQUITY SQD UPLC system; columvaters Acquity UPLC HSS T3 1.8 i
30 x 2 mm; mobile phase A: 1| of water + 0.25 98% strength formic acid, mobile phase B: 1
| of acetonitrile + 0.25 ml of 99% strength fornaicid; gradient: 0.0 min 90% A~ 1.2 min 5% A
— 2.0 min 5% A oven: 50°C; flow rate: 0.60 ml/miny\dietection: 208 — 400 nm.

25



10 The compounds, peegrdipg 19,186 Vs Higr can be transformed to the aforementioned dosage forms.
This can take place in'a manner known per se by mixing with inert, non-toxic, pharmaceutically suitable
excipients. These excipients include inter alia carriers (fgpexample microcrystalline cellulose, lactose,
mannitol), solvents (e. g. Iqu|d polyethylene glycols) emulsifiers and dispersants or wetting agents (for
example sodium dealédg : edigtesirbitan oleate), binders (for example
polyvinylpyrrolidone), synthetlc and natural polymers (for example albumin), stabilizers (e.g. antioxidants
such as ascorbic &mhptalarants (e.g. inorganic pigments, for example iron oxides) and taste and/or
odour correctants. In general, it has proved advantageous, in the case of parenteral application, to
administer amounts(2FalassRA01 Fpplnelks, pugionably- abekiiddhie Aivglisgdeody weight to achieve
effective 20results. For oral application, the dosage is about 0.01 to 100 mg/kg, preferably about 0.01 to
20 mg/kg body weight and very particularly preferably 0.Jto 10 mg/kg body weight. Nevertheless, it may
optionally be necessary to deviate from the stated amountsyrangely depending on body weight, route of
application, individual response to the active substance, ty eparation and time point or interval
icati [ [ & 28/ sufficient to use less than the

r mses the stated upper limit must be exceeded.

s

aforementioned minimum amount, whereas i
When applying larger amounts, it may be ad
throughout the day. The following practical exa

¢ to awtrlbute these |n several |nd|V|duaI doses

eﬂ-

stated otherwise; parts are parts by weight. Proportijr‘ & ofNidiventsi@ilution ratios and concentrations for
liquid/liquid solutions refer in each case to the volume. BHC 10 1 028-Foreign Countries - 58 -

A.Examples Abbreviations and acronyms:
5 The synthesis of this compound is described in V8@¥6451, Example 6A.

Example 2A

2,6-Dichloro-5-fluoronicotinamide

Cl N Cl

A suspension of 25 g (130.90 mmol) of 2,6-dichlériuoro-3-cyanopyridine in conc. sulphuric
10 acid (125 ml) was stirred at 60-65°C for 1 h. Afeeoling to RT, the contents of the flask were
poured into ice-water and extracted three times wthyl acetate (100 ml each). The combined
organic phases were washed with water (100 ml)taed washed with saturated aqueous sodium
bicarbonate solution (100 ml), dried and conceattabn a rotary evaporator. The material

obtained was dried under high vacuum.
15 Yield: 24.5 g (90% of theory)
'H NMR (400 MHz, DMSO-¢): 8 = 7.95 (br s, 1H), 8.11 (br s, 1H), 8.24 (d, 1H).

Example 3A

2-Chloro-5-fluoronicotinamide



ag.aqueous solutigp &sals £aliaied PEldiget chemical ionization On MS) DMFdimethylfonnamide
DMSOdimethyl sulphoxide eq.equivalent(s) ESlelectrospray ionization On MS) Etethyl hour(s)

HPLChigh-performance liquid chromatography HAMShigh-resolution mass spectrometry
C0O1l1le.concentrated LC/MSliquid chromatography-coupled mass spectrometry LiIHMDSIlithium
hexamethyl disilazide Memethyl minminute(s) MSm &rometry NMRnuclear magnetic resonance
spectrometry

NH,

O

At RT, 44 g (210.58 mmol) of 2,6-dichloro-5-fluoiiontinamide were added to a suspension of
21.9 g (335.35 mmol) of zinc in methanol (207 Migetic acid (18.5 ml) was then added, and the
mixture was heated at reflux with stirring for 24The contents of the flask were then decanted
5 from the zinc, ethyl acetate (414 ml) and saturaiggdeous sodium bicarbonate solution (414 ml)
were added and the mixture was stirred vigoroulihe mixture was then filtered off with suction
through kieselguhr and washed three times withletbgtate (517 ml each). The organic phase
was separated off and the agueous phase was wastheethyl acetate (258 ml). The combined
organic phases were washed once with saturatedasgsdium bicarbonate solution (414 ml),
10 dried and concentrated under reduced pressure.ldBachethane (388 ml) was added to the
crystals obtained in this manner, and the crystase triturated for 20 min. The crystals were

once more filtered off with suction and washed wvditthyl ether and sucked dry.

Yield: 20.2 g (53% of theory)

'H NMR (400 MHz, DMSO-¢): 8 = 7.87 (br s, 1H), 7.99 (dd, 1H), 8.10 (br s, 18152 (d, 1H).
15 Example4A

2-Chloro-5-fluoronicotinonitrile

N Cl
X

Z N
SN

81.2 ml (582.25 mmol) of triethylamine were addedtsuspension of 46.2 g (264.66 mmol) of 2-

chloro-5-fluoronicotinamide in dichloromethane (788), and the mixture was cooled to 0°C.
20  With stirring, 41.12 ml (291.13 mmol) of trifluoroatic anhydride were then slowly added

dropwise, and the mixture was stirred at 0°C foother 1.5 h. The reaction solution was then

washed twice with saturated aqueous sodium bicatkosolution (391 ml each), dried and

concentrated under reduced pressure.
Yield: 42.1 g (90% of theory).

25  'H NMR (400 MHz, DMSO-g): & = 8.66 (dd, 1H), 8.82 (d, 1H).



Pd/Cpalladium ongetivated sharcagh @9 ehrhenyl RTroom temperature Rtretention time (in HPLC)
t-Butert-butyl TFAtrifluoroacetic acid THFtetrahydrofuran UVultraviolet spectrometry v/vvolume to volume

ratio (of a solution) XPHOSdicyclohexyl-(21,41,61-triisopmopylbiphenyl-2-y1)-phosph ne BHC 10 1
028-Foreign Countries - 59 - LC/MS methods: Method 1 (LC-MS): Instrument Waters ACQUITY SQD
UPLC system; coloxampla/ahers Acquity UPLC HSS T3 1,8 n 50 x 1 mm mobile phase A: 11 of water +
0.25 ml of 99% strength formic acid, mobile phase B: 1 51 of acetonitrile + 0.25 ml of 99% strength formic
acid; gradient: 0.05AFIndd0%AvyrazoB[AMALTXridine-3-amine

Ny N
\

X
Pw,i

NH,

A suspension of 38.5 g (245.93 mmol) of 2-chlorfie®ronicotinonitrile was initially charged in

5 1,2-ethanediol (380 ml), and hydrazine hydrate (@18l) was then added. With stirring, the
mixture was heated at reflux for 4 h. On coolirigg product precipitated out. Water (380 ml) was
added to the crystals, and the mixture was stige®T for 10 min. The suspension was then
filtered off with suction through a frit and washetith water (200 ml) and with -10°C-cold THF
(200 ml). Drying under high vacuum over phosphgestoxide.

10 Yield: 22.8 g (61% of theory)
'H NMR (400 MHz, DMSO-¢): 8 = 5.54 (s, 2H), 7.96 (dd, 1H), 8.38 (m, 1H), 12(6% 1H).

Example 6A

5-Fluoro-3-iod-1H-pyrazolo[3,4-b]pyridine
| AN
P

15 10 g (65.75 mmol) of 5-fluoro-1H-pyrazolo[3,4-b]jdine-3-amine were initially charged in THF
(329 ml), and the mixture was cooled to 0°C. 16185131.46 mmol) of boron trifluoride/diethyl
ether complex were then added slowly. The reactiixture was cooled further to -10°C. A
solution of 10.01 g (85.45 mmol) of isopentyl rtigrin THF (24.39 ml) was then added slowly,
and the mixture was stirred for a further 30 miheTmixture was diluted with cold diethyl ether

20 (329 ml) and the resulting solid was filtered dfhe diazonium salt prepared in this manner was
added a little at a time into a solution of 12.8(8§.45 mmol) of sodium iodide in acetone (329
ml) at 0°C, and the mixture was stirred at RT fOrr8in. The reaction mixture was added to ice-
water (1.8 I) and extracted twice with ethyl acetét87 ml each). The collected organic phases

were washed with saturated aqueous sodium chl@aletion (244 ml), dried, filtered and



-¥2.0 min 5% A; ouef ?@E;OEQWJ@F& 4R dmin; UV detection: 210 - 400 nm. Method 2 (LC-MS): MS
instrument type: Waters ZQ; HPLC instrument type: Agilent 1100 Series; UV DAD; column: Thermo
Hypersil GOLD 3 n 20 mm x 4 mm; mobile phase A: 11 ef water + 0.5 ml of 50% 10 strength formic acid,
mobile phase B: 11 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 100% A -*3.0
min 10% A -*4.0 raimdevaigdoVbln 88C; IOl rdB6% mi/mifdY wigbtettimntitel coimpowletad SodCTIMS):
Instrument: Microgiags SesitiuRs esatee nilih¥Matersdd PldfiAcquity; column: Thermo Hypersil 15 GOLD
1.9 n 50 x 1 mm; mobile phase A: 11 of water + 0.5 ml of 50% strength formic acid, mobile phase B: 11 of
acetonitrile + 0.5 n&%gg\ﬂ/%ﬁgg@gtﬁ_fqrggmld gradient: 0.0 min 90% A -> 0.1 min 90% A -> 1.5 min
10% A -*2.2 min 10% A oven: 50C; flow rate: 0.33 ml/min; UV detection: 210 nm. Method 4 (LC-MS): 20
Instrument: Water, @IﬁA%%UI'I;Yn%QD ngé\%ﬁz 'stem; column: Waters Acquity UPLC HSS T3 1.8 n 30 x 2
min; mobile phase B?VQIater +%) ml of 99% strength formic acid, mobile phase B: 1 1 of
acetonitrile + 0.25 ml of 99% strength formic acid; gradient: 0.0 min 90% A -> 1 2 min 5% A -*2.0 min 5%
A oven: 50C; ﬁowﬁ%@@%@é ml/min; UV detection: 208 - 400 nm. 25 BHC 10 1 028-Foreign Countries -
60 - Starting materials and intermediates: Example |A

1-(2- FIuorobenzyﬁﬁwrﬁﬁé%%‘r?ﬁeﬁﬁgrﬁﬂ@é%Qmmﬁﬁw{@@ﬁydrochlorlde

F

12.1 g (about 39.65 mmol) of the compound from Exan®A were initially charged in DMF (217
ml), and 8.25 g (43.62 mmol) of 2-fluorobenzyl bidemand 14.21 g (43.62 mmol) of caesium
10 carbonate were then added. The mixture was st@r& for two hours. The reaction mixture was
then added to water (1.17 I) and extracted twidé wihyl acetate (502 ml). The collected organic
phases were washed with saturated aqueous sodiondehsolution (335 ml), dried, filtered and
concentrated. The residue was chromatographedica gel (mobile phase: petroleum ether/ethyl
acetate 97:3) and the product fractions were aunated. This gave 9.0 g (61% of theory) of the
15 title compound as a solid. The solid was takenrupthyl acetate and washed with 10% strength
aqueous sodium thiosulphate solution and then satiirated aqueous sodium chloride solution,

dried and concentrated.
LC-MS (Method 2): R=2.57 min
MS (ESIpos): m/z = 372 (M+H)

20 1H NMR (400 MHz, DMSO-d6)3 = 5.73 (s, 2H), 7.13 - 7.26 (m, 3H), 7.33 - 7.41, (H), 7.94
(dd, 1H), 8.69 - 8.73 (m, 1H).

Example 8A

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



HNNH2 x Ha 5 TWTH‘P&%%@&&@H‘M%@ is described in WO 03/095451, Example 6A. Example 2A
2,6-Dichloro-5-fluoronicotinamide A suspension of 25 g (130.90 mmol) of
2,6-dichloro-5-fluoro-3-cyanopyridine in conc. sulphuric 88 acid (125 ml) was stirred at 60-65C for 1 h.
After cooling to RT, the contents of the flask were poured into ice-water and extracted three times with
ethyl acetate (100 ml each). The combined organic phases Wwere washed with water (100 ml) and then

60 W), dried and concentrated on a rotary
leld: 24.5 g (90% of theory) 1H NMR
H). Example 3A 2-Chloro-5-fluoron

, 44 g (210 58 mmol) of

(400 MHz, DMSO-d6): 6 = 7.95 (br s, 1H), 8.11 (brNs
cotinamide BHC 10 1 028-Foreign Countries -64 -

A suspension of 16.03 g (43.19 mmol) of 5-fluor@2ifluorobenzyl)-3-iodo-1H-pyrazolo[3,4-
b]pyridine (Example 7A) and 4.25 g (47.51 mmol) aafpper cyanide was initially charged in
DMSO (120 ml) and stirred at 150°C for 2 h. Aftaoling, the contents of the flask were cooled
5 to about 40°C, poured into a solution of conc. amimavater (90 ml) and water (500 ml), ethyl
acetate (200 ml) was added and the mixture wadtbriefly. The aqueous phase was separated
off and extracted two more times with ethyl ace{@@0 ml each). The combined organic phases
were washed twice with 10% strength aqueous sodhloride solution (100 ml each), dried and

concentrated under reduced pressure. The crudegrags reacted without further purification.
10 Yield: 11.1 g (91% of theory)

'H NMR (400 MHz, DMSO-¢): & = 5.87 (s, 2H), 7.17 - 7.42 (m, 4H), 8.52 (dd, 1887 (dd,
1H).

Example 9A
5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyiite-3-carboximidamide acetate

F

HN

15 x CH,COOH

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

(Example 8A) were added to 2.22 g (41.07 mmol)anfism methoxide in methanol (270 ml), and
the mixture was stirred at RT for 2 h. 2.64 g (9922mol) of ammonium chloride and acetic acid
(9.17 ml) were added, and the mixture was heatedefaix overnight. The mixture was then

20 concentrated to dryness, and the residue was tgk@mwater (100 ml) and ethyl acetate (100 ml)



21.9 9 (335.35 mr’ggl,}:%zlir@)%q:g}gmpegblgggg ml). Acetic acid (18.5 ml) was then added, and the mixture
was heated at reflux with stirring for 24 h. The contents of the flask were then decanted 5 from the zinc,
ethyl acetate (414 ml) and saturated aqueous sodium bigarbonate solution (414 ml) were added and the
mixture was stirred vigorously. The mixture was then filtered off with suction through kieselguhr and
washed three timegdwdiusthgitacetafew®17 Mbeagshls Joskuoridaesphbee Wissaisieeares siffethal iR
aq ueou_shphase WRS H¥R%0est WI"H& %QM&;E@%@&(}%@% lWé)s nﬂﬁzmml?maﬁg@mszﬂeam %W%@é’tﬁgﬁd
once with saturat ueous sodi carbonate soluti ried.and cqoncentrated under
reduced prossure DN RS AL b8 eSS (LR o Bt n e Rrath i ke the
crystals were trituFRRSPHIOFBPeRIAXTR a8 vaereBnce more filtered off with suction and washed with
diethyl ether and sucked dry. Yield: 20.2 g (53% of theory) 1H NMR (400 MHz, DMSO-d6): 6 =
7.87 (br s, 1Hp, 7.928dH@, A Hl)7 B4 (besyllH), 8.52 (d, 1H). 15 Example 4A 2-Chloro-5-fluoron
cotinonitrile 81.2 ml (582.25 mmol) of triethylamine were added to a suspension of 46.2 g (264 66 mmol)
of 2- chloro-5-fluoreigHipespiaezia eishiaremethane (783 ml), and the mixture was cooled to 0C. 20 With
stirring, 41.12 ml (291 13 mmol) of trifluoroacetic anhydride were then slowly added dropwise, and the
mixture was stirreq akRfR {abaRAiephSdly The 1qactionsokiEanavas) then waskag wise withisgturated
aqueous sodium bicarbonate solution (391 ml each), dried and concentrated under reduced pressure.
Yield: 42.1 g (9098 8 #i8oR Y F5PAANMER (400 MHZ, DMSO-d6): 6 = 8.66 (dd, 1H), 8.82 (d, 1H). BHC 10
1 028-Foreign Countries - 62 - Example 5A 5-Fluoro-1H-pyrazolo [3 ,4-b]pyridine-3-amine

Example 10A

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

N N
SN =
H3C
O\
H,C CH,
(@)

3 g (45.411 mmol) of malononitrile were added showd 1.816 g (45.411 mmol) of sodium
hydride (60% in mineral oil) in THF (91 ml). 5.8%6l (45.411 mmol) of methyl 2-bromo-2-
methylpropanoate were then added, and the mixtagestirred at RT overnight. Another 5.876 ml

15 (45.411 mmol) of methyl 2-bromo-2-methylpropanoatere then added, and the mixture was
heated at 50°C overnight. Another 1.762 ml (13.688nol) of methyl 2-bromo-2-
methylpropanoate were then added, and the mixtaeheated at 50°C for another 4 h. Saturated
aqueous sodium bicarbonate solution was then addetithe mixture was extracted three times
with ethyl acetate. The combined organic phases washed with saturated aqueous sodium

20 chloride solution, dried with sodium sulphate gfitd and concentrated to dryness. This gave 8.9 g
of crude product which was purified by chromatogmapn silica gel (cyclohexane/ethyl acetate
4:1).

Yield: 6.47 g (85% of theory)
1H NMR (400 MHz, DMSO-d6)d [ppm] = 1.40 (s, 6H), 3.74 (s, 3H), 5.27 (s, 1H).

25 Examplel1lA

Methyl 3-bromotetrahydrofuran-3-carboxylate



NH2 A suspensiorqf-38.% &@ﬂé&&r&mlggz -chloro-5-fluoronicotinonitrile was initially charged in 5
1,2-ethanediol (380 ml), and hydrazine hydrate (119.6 ml) was then added. With stirring, the mixture was

heated at reflux for 4 h. On cooling, the product precipitaged out. Water (380 ml) was added to the
crystals, and the mixture was stirred at RT for 10 min. The suspension was then filtered off with suction
through a frit and washed with water (200 ml) and witH10C-cold THF (200 m1). Drying under high
vacuum over phosphorus pentoxide. 10Yield: 22.8 g (él% btheory) 1H NMR (400 MHz, DMSO-d6): 6 =
5.54 (s, 2H), 7.96 (dd, 1H), 8.38 (m, 1H), 12.07 (m, 1H). BXgjnple 6A
5-Fluoro-3-iod-1H-pyrazolo[3,4-b]pyridine 1510 g (65 mol) of
5-fluoro-1H-pyrazolo[3,4-b]pyridine-3-amine were inifally charged in THF (329 ml), and the mixture was
cooled to OC. 16.65 ml (131 46 mmol) of boron trifluorige7diethyl ether complex were then added slowly.
The reaction mixture was cooled further to -10C. A solution of 10.01 g (85 45 mmol) of isopentyl nitrite in

THF (24.30 m) washemgddedaiony SRekino i ives Sserler sirbes B, IO muyre wes

diluted with cold diethyl ether 20 (32 the resulting s zonium salt
prepared in this nﬂa?ﬂ%?g\?gé ‘%‘&éﬁséqwﬂ@ D 20GMENhTSE YA 819 80 BB 4B A{H8P BFERlim
iodide in acetone (B3Z8imd)hatsOd))ithincintlheniadextuneg was-5) rregldad RIdéed 3Af@IrB0Tha reacton, mixiarge was

added to ice-watefscleg %ﬁ&?ﬁ?‘ﬁ%ﬁﬁﬁo@ﬂ&%‘?ﬁﬂkeg‘%\o@ﬁ&éﬁt%%ﬁ&r‘?LﬁéaQX?éreTQ&d%B”%WQ GFgaNIc

phases were washed with saturated aqueous sodium chloride solution (244 ml), dried, filtered and BHC

10 1 028-Foreign BHlfEives 85" ARvertarda it hwyaaidewsd e O%‘Sftfﬁe&‘i}}“{ﬁ thigstitle
compound as a salxtratied oridaiptcdaetiievadheqactss withostibetivethp atdfieatio phhse- MS @viesthied RYoR =

1 68 min MS (ESIpRsY: v w4\l b, BXeBRi®ifed orgahimses were washed with saturated aqueous

sodium chloride solution and then dried with sodsutphate, filtered and concentrated. The crude

10 product was purified by chromatography on silich(geobile phase: dichloromethane). This gave

491 mg (6% of theory) of the title compound.

1H NMR (400 MHz, CDCJ): & [ppm] = 2.49 (ddd, 1H), 2.74 (ddd, 1H), 3.83 (5l)34.03-4.10
(m, 1H), 4.11-4.17 (m, 2H), 4.31 (d, 1H).

Example 12A

15 Methyl 3-(dicyanomethyl)tetrahydrofuran-3-carboxgla

N N
N =
o)
o) ,0
H.C

3

440 mg (11.00 mmol) of sodium hydride (60% in maieil) were initially charged in 30 ml of
THF, and 726 mg (11.00 mmol) of malononitrile wedded a little at a time. 2.3 g (11.00 mmol)
of the compound obtained in Example 69A in THF (B) were then added. The mixture was
20 stirred at RT for 6 h and then heated at 50°C aghtnAfter cooling, saturated aqueous sodium
bicarbonate solution was added, and the mixtureextracted three times with ethyl acetate. The
combined organic phases were washed with satuesfedous sodium chloride solution and then
dried with sodium sulphate, filtered and conceettafThe residue (2.66 g) was dried under high

vacuum for 1 h and then reacted without furtheifimation.



5-Fluoro-l-(2-ﬂuog:]_lp@%yllg-z%-_ilggrgl—&{—bggﬁmo[3,4-b]pyridine 12.1 g (about 39.65 mmol) of the
compound from Example 6A were initially charged in DMF (217 ml), and 8.25 g (43.62 mmol) of

2-fluorobenzyl bromide and 14.21 g (43 62 mmol) of caasium 10 carbonate were then added. The mixture
was stirred at RT for two hours. The reaction mixture was then added to water (1.17 1) and extracted
twice with ethyl adetam(&BAmM1). The collected organic phases were washed with saturated aqueous
sodium chloride solution (335 ml), dried, filtered and concentrated. The residue was chromatographed on
silica gel (mobile ghaseiopeitalziinoetierdini-agetiatie[9,4-8)mind3yd-podvct fivgsticdbweréidoncentrated.
This gave 9.0 g (6[3’15%30@‘ ﬁl’geggr i iheslentitle compound as a solid. The solid was taken up in ethyl
acetate and washed WitLl 10% strength agueous sodium thiosulphate solution and then with saturated
aqueous sodium chloride solution, dried and concentrated _LC-MS (Method 2): R = 2 57 min MS
(ESIpos): m/z = 372 (M+H)+ 201H NMR (400 MHz, DMSO-86)-& = 5.73 (s, 2H), 7.13 - 7.26 (m, 3H), 7.33
-7.41 (m, 1H), 7.94 (dd, 1H), 8.69 - 8.73 (m, 1H). Example 84
5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-3=tamyonitfile BHC 10 1 028-Foreign Countries -
64 - A suspension of 16.03 g (43 19 mmol) of 5-fuoro-f-(2-fluorobenzy1)-3-iodo-1H-pyrazolo[3,4-
b]pyridine (Example 7A) and 4.25 g (47 51 mmol) of copp@r cyanide was initially charged in DMSO (120
ml) and stirred at 150C for 2 h. After cooling, t of the flask were cooled 5 to about 40C, poured
into a solution of conc. ammonia water (90 ml) and wateY (500 ml), ethyl acetate (200 ml) was added and
the mixture was stirred briefly. The aqueous phase wasgep8rated off and extracted two more times with
ethyl acetate (200 ml each). The combined organic phgses e washed twice with 10% strength
aqueous sodium chloride solution (100 ml each), dried oncenttated under reduced pressure. The
crude product was reacted without further purificatiogn

5 5.887 g (19.256 mmol) of Example 1A were initiatlgarged in tert-butanol (50 ml), and 2.593 g
(23.107 mmol) of potassium tert-butoxide were addd g (19.256 mmol) of Example 10A in
tert-butanol (25 ml) were then added dropwise, tredmixture was heated at reflux overnight.
The next day, another 0.64 g (3.851 mmol) of ExanidA were added, and the mixture was
heated at reflux for another day. After coolingprecipitate was filtered off and washed with

10 diethyl ether. The precipitate was then slurriedvater, filtered off once more and washed with

diethyl ether. Drying under high vacuum gave 6.&8 the title compound (85% of theory).
LC-MS (Method 1): R= 0.90 min; MS (ESlIpos): m/z = 404 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.35 (s, 6H), 5.82 (s, 2H), 6.82 (br s,)2”14-7.25
(m, 3H), 7.33-7.40 (m, 2H), 8.63 (dd, 1H), 9.03,(aH), 10.98 (s br, 1H).

15 Example 14A

4-Amino-2-[5-fluoro-1-(2-fluorobenzyl)-1H-pyrazold[4-b]pyridin-3-yl]-5,5-dimethyl-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one



10Yield: 11.1 g (9%%t°fdi19{9!éq:3r]eﬁnwlﬁn%@0 MHz, DMSO-d6): 6 = 5.87 (s, 2H), 7.17 - 7.42 (m, 4H),
8.52 (dd, 1H), 8.87 (dd, 1H). Example 9A

5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-8scarboximidamide acetate HNNH2 15x

CH3COOH 11.1 g (41.07 mmol) of 5-fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-3-carbonitrile

(Example 8A) were added to 2.22 g (41 07 mmol) of sodiumfuethoxide in methanol (270 ml), and the

mixture was stirred at RT for 2 h. 2.64 g (49 29 mmol) of ammchloride and acetic acid (9.17 ml)
R

were added, and the mixture was heated at reflux overnig ture was then 20concentrated to
dryness, and the residue was taken up in water (100 ml) and etNytacetate (100 ml) BHC 10 1
028-Foreign Countries - 65 - and adjusted to p T DN agueous sodium hydroxide solution. The
mixture was stirred at RT for about 1 h. The res Itin/g, uspension was filtered off with suction and washed
with ethyl acetate (100 ml), water (100 ml) apd ons& morg& with ethyl acetate (100 ml). The residue was
dried over phosphorus pentoxide under high vacuum. 5Yigld: 9.6 g (78% of theory) MS (ESIpos): m/z =
288 (M+H)+ 1H NMR (400 MHz, DMSO-d6): 6 = 1.85 (3\ éH),\ .80 (s, 2H), 7.14- 7.25 (m, 3H), 7.36 (M,
1H), 8.42 (dd, 1H), 8.72 (dd, 1H). Example 10A 10Methy 3,3.dicydlhg-2,2-dimethylpropanoate

HN

CH

3

@)

Analogously to the preparation of Example 2, 4.182,035 mmol) of Example 9A were reacted
with 2.20 g (13.239 mmol) of Example 10A. This ga&&2 g of the title compound (73% of
theory).

5 LC-MS (Method 1): R= 0.98 min; MS (ESIpos): m/z = 422 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.34 (s, 6H), 5.81 (s, 2H), 6.85 (br s,)2R13-7.25
(m, 3H), 7.36 (m, 1H), 8.69 (dd, 1H), 8.84 (dd, 1H).96 (s br, 1H).

Example 15A

4'-Amino-2'-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-bjpdin-3-yl]-4,5-dihydrospiro[furan-3,5'-
10 pyrrolo[2,3-d]pyrimidin]-6'(7'H)-one

F
N
Db
N
_ /)
N
N7\
— NH2
HN
(@)



3 g (45.411 mmolxpfmalongritiewere addgd slowly to 1.816 g (45.411 mmol) of sodium hydride (60%
THF (91 ml). 5.878 ml (45.4

in mineral oil) in 11 mmol) of methyl 2-bromo-2- methylpropanoate were then
added, and the mixture was stirred at RT overnight. Anogber 5.876 ml 15 (45.411 mmol) of methyl
2-bromo-2-methylpropanoate were then added, and the mixture was heated at 50C overnight. Another
1.762 ml (13.623 Airalebavsindehifie2pepanation wiefrpipptshadnbatbiiver8dRenrerit et FxaAdRIse Ihixene was
heated at 50C for Raeienithn. Fatyretedaanen s seshipie Pieaharatssaytinmwastbendded asd the

mixture was extragﬁgetr#r e times with ethyl acetate. The combined organic phases were washed with
saturated aqueous sodiutti 20 chloride solution, dried with sodium sulphate, filtered and concentrated to
dryness. This gave 8.9 g of crude product which was purified by chromatography on silica gel
(cyclohexane/etnfGHEAMeAR 150064 M5 MSOESTRRBBRF: = 434 NIV (400 MHz, DMSO-d): 6 [ppm]
=1.40 (s, 6H), 3.74 (s, 3H), 5.27 (s, 1H). 25 Example 11A Methyl 3-bromotetrahydrofuran-3-carboxylate
BHC 10 1 028 ForkifMB4fRrdEz SSE& § (BB FRAd B0ty Btétrishydofi PRI cAlSdRyate
(Joumallczf Organ'mﬁlhezlpiat.m (Jq9,9ﬁa)|,2§%(2)(wene)diﬁggIw(ia@,)';2729@112;5,%{Ijﬁ%and@d%qlg@ﬂ?tﬂﬁ@mnd
76.83 ml (76 83 is(trime ilyelithium_amide (1 M in THF) were then added. After 30 min at
-78C, 10.26 g 5 Egg]cgi&rgg% 8%1&{;%85“ Scﬁrliir]ﬁi e, suspended in 50 ml of THF, were added slowly.
The mixture was then allowed to warm to RT overnight. Water was added, and the mixture was extracted
with ethyl acetate E S were separated and the aqueous phase was extracted two more times
with ethyl acetate. The combined organic phases were washed with saturated agueous sodium chloride
solution and then BFfbierin(EdaRish s hatPYRéPChBI G e t-AtBY rPR@ NN ToYIReRIRe: was
purified by chromatography on silica gel (mobile phase: dichloromethane). This gave 491 mg (6% of
theory) of the title compound. 1H NMR (400 MHz, CDG43): 6 [ppm] = 2.49 (ddd, 1H), 2.74 (ddd, 1H), 3.83

(s, 3H), 4.03-4.10 (m, 1H), 4.11-4.17 (m, 2H), 4.31 (d, 1H

e
N

P

N

NT O\

=S CH,
HO o0—/
10 O

7.519 g (327 mmol) of sodium were added to ethg®®0 ml) and, under argon, reacted
completely. 50.00 g (163.53 mmol) of Example 1A ,aafler 5 min, 40.45 g (188.01 mmol) of
diethyl 2-formylbutanedioate (synthesis describetMO 2005/73234, page 43) were then added.
The mixture was then heated at reflux for 12 heAttooling, the water and then 1 N hydrochloric
15 acid were added to the reaction mixture. The predgthat formed was filtered off with suction
and washed successively with water/ethanol (1:D 20), ethanol (100 ml) and finally with

diethyl ether. Drying under high vacuum gave 58d the title compound (83% of theory).
LC-MS (Method 1): R= 1.00 min; MS (ESlpos): m/z = 408 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.19 (t, 3H), 3.48 (s, 2H), 4.09 (q, 28)87 (s, 2H),
20 7.15(t, 1H), 7.24 (t, 1H), 7.34-7.39 (m, 2H),& (d, 1H), 8.10 (s br, 1H), 8.71 (dd, 1H), 8.74 (d
1H), 12.83 (s br, 1H).



Example 12A 15Mgthy] 34(diyppomehyiigitahydrofuran-3-carboxylate 440 mg (11 00 mmol) of sodium
hydride (60% in mineral oil) were initially charged in 30 ml of THF, and 726 mg (11.00 mmol) of

malononitrile were added a little at a time. 2.3 g (11 00-mmol) of the compound obtained in Example 69A
in THF (50 ml) were then added. The mixture was 20 stirred at RT for 6 h and then heated at 50C
overnight. After cdalantpleafArated aqueous sodium bicarbonate solution was added, and the mixture was
extracted three times with ethyl acetate. The combined organic phases were washed with saturated
agueous sodium chioytiffechalutipiilaad themerigl- withysadtilof-siphphiies-filsrao dind-gaeeatrated. The
residue (2.66 g) was dried under high vacuum for 1 h and then reacted without further purification. BHC
10 1 028-Foreign Countries - 67 - Example 13A F
4-Amino-211-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3
pyrimidin-6-one 55.887 g (19.256 mmol) of Example 1A itially charged in tert-butanol (50 ml), and
2.593 g (23.107 mmol) of potassium tert-butoxide we led” 3.2 g (19.256 mmol) of Example 10A in
tert-butanol (25 ml) were then added dropwi 5'\ toe mixture was heated at reflux overnight. The next
day, another 0.64 g (3.851 mmol) of Example 10 W;Na added, and the mixture was heated at reflux for
another day. After cooling, a precipitate was\{ ff and washed with 10diethyl ether. The precipitate
was then slurried in water, filtered off once more and\washed with diethyl ether. Drying under high
vacuum gave 6.65 g of the title compound (85% of,\} eony). LC-MS (Method 1): 12, = 0.90 min; MS
(ESlpos): m/z = 404 (M+H)+

<5,5-dimethy1-5,7-dihydro-6Hpyrrolo[2,3-d]

—

CH

3

O

55.00 g (135 mmol) of Example 16A were initiallyacged in sulpholane (220 ml), and 41.40 g
5 (270 mmol) of phosphoryl chloride were added. Thegtune was then heated at 120°C for 1 h.

After cooling, the mixture was added to warm w&tE500 ml) and then neutralized with solid

sodium bicarbonate. The precipitate that formed filteyed off with suction and washed with

water. The product was then purified further byochatography on silica gel (mobile phase:

cyclohexane/ethyl acetate 3:2). Drying under higbuwum gave 43.0 g of the title compound (73%
10 of theory).

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

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.21 (t, 3H), 3.96 (s, 2H), 4.15 (g, 28)90 (s, 2H),
7.16 (t, 1H), 7.22-7.27 (m, 2H), 7.36-7.39 (m, 1A} (dd, 1H), 8.71 (dd, 1H), 8.84 (dd, 1H),
8.96 (s, 1H).

15 Example 18A

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



11-1 NMR (400 M§{z- DWVSG06): StPBBTids3° (S, 6H), 5.82 (s, 2H), 6.82 (br s, 2H), 7.14-7.25 (m, 3H),
7.33-7.40 (m, 2H)_87§3_(6|EI_FFI‘)_9_83_(HB_FH) 10.98 (s br, IH). 15 Example 14A

4-Amino-215-fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-plpyridin-3-y1]-5,5-dimethy1-5,7-
dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one BHC 10 1 028-Foreign Countries - 68 - Analogously to the
preparation of Example 2, 4.18 g (12.035 mmol) of Example 9A were reacted with 2.20 g (13.239 mmol)
of Example 10A. This gave 3.72 g of the title compound (f theory) 5 LC-MS (Method 1): R = 0.98

min; MS (ESIpos): m/z = 422 (M+H)+ 1H NMR (400 HO-d6): 6 [ppm] = 1.34 (s, 6H), 5.81 (s,
2H), 6.85 (br s, 2H), 7.13-7.25 (m, 3H), 7.36 (,qq 1%{8 .69ed; 1H), 8.84 (dd, 1H), 10.96 (s br, 1H).
Example 15A  41-Amino-2111-(2-fluoro pyrazolo[3,4-b]pyridin-3-y1]-4,5-dihydrosp

,BHC 10 1 028-Foreign Countries - 69 - Analogously

= CH

/J\] @] \/ 3

10.00 g (23.482 mmol) of Example 17A were initialgarged in DMF (200 ml), and 2.290 ¢
(385.223 mmol) of sodium azide were added. The mixtuas then heated at 60°C for 1 h. After
cooling, the reaction mixture was added to water extracted three times with ethyl acetate. The
5 organic phases were combined and washed once atithagsed aqueous sodium chloride solution,
then dried over sodium sulphate, filtered and cotreged. The residue was used without further

purification for the next step.
LC-MS (Method 1): R= 1.16 min; MS (ESIpos): m/z = 433 (M+H)

Example 19A

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

E
N\ N\
N
|/ y
N
N7\
— CH,
H.N o—/

10.15 g (23.482 mmol) of the crude product from Egle 18A were hydrogenated overnight in
DMF (400 ml) using palladium on carbon (10%) ataliogen pressure of 1 atmosphere. The



51H NMR (400 Mgﬁcqwggg%g p@mmr%go -2.37 (m, 2H), 3.71 (d, IH), 3.90 (g, IH), 4.10 (d, IH),
4.25-4.31 (m, IH), , ), 7.12-7.25 (m, 3H), 7.33-7.41 (m, 2H), 8.64 (dd, IH), 9.02

(dd, IH), 11.96 (s br IH). Example 16A Ethyl -72-
{2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-4-hydroxypyrimidin-5-yllacetate 10 7.519 g (327
mmol) of sodium weferaderedtberetliiarssl (Ge0ami§ elitel a0 deneErgdn! he desitie orap legedywBlooo0 g tt1e63.53
mmol) of Example,|firRBgeaftekrH ik 4845 g (188 01 mmol) of diethyl 2-formylbutanedioate (synthesis
described in WO 2005/73234, page 43) were then added. The mixture was then heated at reflux for 12 h.
After cooling, the yatgg R}Qtﬂ%%nljl %LW%%WCM@ @E%ﬁ)%@ \/Mgge_agﬁp@,lt_g_l he reaction mixture. The

precipitate that formed was filtered off with suction and washed successwely with water/ethanol (1:1, 200
ml), ethanol (100 ml anld Aally with diethyl ether. Drying under high vacuum gave 58.0 g of the title
compound (83% og]%rrg%wg—tc MS (Method 1): R = 1.00 min; MS (ESIpos): m/z = 408 (M+H)+ 1H
NMR (400 MHz, DMSO-d6): 6 [ppm] = 1,19 (t, 3H), 348 (s, 2H) 4. 87 (s, 2H), 207.15 (t, IH),
7.2 4 1), 7 34- 05, 300 PO G o e e (P e e S R 1
BHC 10 1 028-ForefgparCormrigite70 - Example 17A Ethyl {4-chloro-2- [1 -(2-fluorobenzyl)-1H-pyrazolo
[3 ,4-b]pyridin-3-Apyrimidin-5-yllacetate

F
N
N \
N
I/ y
N
NT O\
= CH,

O

1.00 g (2.348 mmol) of Example 17A were initiallyazged in THF (15 ml) and DMF (15 ml), 469
mg (11.741 mmol) of sodium hydride (60%) were added the mixture was stirred at RT for 15
10 min. 0.607 ml (7.054 mmol) of 1,2-dibromoethane waen added, and the mixture was stirred at
RT for a further 30 min. Water and ethyl acetateenvadded to the mixture, the phases were
separated and the organic phase was extracted wwibeethyl acetate. The combined organic
phases were washed once with saturated aqueousrsotiloride solution and dried with sodium
sulphate, filtered and concentrated. The title commgl obtained in this manner (1.38 g, 75% pure)

15 was used without further purification for the neiep.
LC-MS (Method 1): R= 1.26 min; MS (ESIpos): m/z = 452 (M+H)
Example 21A

Ethyl 1-{4-azido-2-[1-(2-fluorobenzyl)-1H-pyrazol®df4-b]pyridin-3-yl]pyrimidin-5-yl}cyclo-
propanecarboxylate



55.00 g (135 mmgi) of @(@%L%&g@nv%&mgplly charged in sulpholane (220 ml), and 41.40 g 5 (270
mmol) of phosphoryl chioride were added. The mixture was then heated at 120C for 1 h. After cooling, the

mixture was added to warm water (1500 ml) and then nemtralized with solid sodium bicarbonate. The

precipitate that formed was filtered off with suction and washed with water. The product was then purified

further by chromatography on silica gel (mobile phase:

vacuum gave 43.0 g of the title compound (73% 100f thegfy). A\C-MS (Method 1): Rt = 1.20 min; MS

(ESlpos): m/z = 426 (M+H)+ 11-1 NMR (400 MHz, D @ [ppm] = 1.21 (t, 3H), 3.96 (s, 2H), 4.15
.36-%39 (m, 1H), 7.49 (dd, 1H), 8.71 (dd, 1H), 8.84

'J‘&-Z11-(2-f|uorobenzyl)-lH-pyrazoIo

(9, 2H), 5.90 (s, 2H), 7.16 (t, 1H), 7.22-7.27 (), 2H),
{
Foreign Countries -71 - 10.00 g (23.482 mmol) of

(dd, 1H), 8.96 (s, 1H). 15 Example 18A Et
[3,4-b]pyridin-3-Apyrimidin-5-yllacetate B

Example 17A were initially charged in DMF mi)} and 2.290 g (35.223 mmol) of sodium azide were
added. The mixture was then heated at 60C for 1 h. {,cooling, the reaction mixture was added to
water and extracted three times with ethyl acetate. fe 5)prganic phases were combined and washed
once with saturated aqueous sodium chloride solutign, thén dried over, sodium sulphate, filtered and
concentrated. The residue was used without furthgf puriicatiop forthe hext step. LC-MS (Method 1): 12,
= 1.16 min. MS (ESlIpos): m/z = 433 (M+H)+ Exgmpl Ethyl
{4-amino-211-(2-fluorobenzyl)-1H-pyrazolo ﬁ5,4-b]pyr In-3 ésl]pyrimidin-5-yl|acetate

550 mg (about 0.913 mmol) of Example 20A were m@dcanalogously to the procedure of
Example 18A. The title compound obtained in thisnmex was used without further purification

for the next step.
5 LC-MS (Method 1): R= 1.23 min; MS (ESlpos): m/z = 458 (M+H)
Example 22A

Ethyl 1-{4-amino-2-[1-(2-fluorobenzyl)-1H-pyrazoldf4-b]pyridin-3-yl]pyrimidin-5-yl}cyclo-

propanecarboxylate
F
N\ N\
N
PV
N
N7\
— CH,
H.N o—/

10 418 mg (0.913 mmol) of Example 21A were hydrogetha@alogously to the procedure of
Example 19A. The title compound obtained in thiswnnmex was used without further purification

for the next step.

LC-MS (Method 1): R= 0.86 min; MS (ESIpos): m/z = 433 (M+H)



BHC 101 028'F0@@1§9%§1§§ré538 ke was then filtered through Celite and concentrated. The
residue was used without further purification for the next step. LC-MS (Method 1): R = 0.83 min; MS
(ESlpos): m/z = 407 (M+H)+ Example 20A 5Ethyl1- { 4-ghloro-2-[1-(2-fluorobenzyl)-1H-pyrazolo
[3,4-b]pyridin-3-yl]pyrimidin-5-yllcyclo- propanecarboxylate 1.00 g (2.348 mmol) of Example 17A were
initially charged inERB#D(E B3fl) and DMF (15 ml), 469 mg (11.741 mmol) of sodium hydride (60%) were
added and the mixture was stirred at RT for 15 10 min. 0.607 ml (7.054 mmol) of 1,2-dibromoethane was
then added, and the kb enag )stifeor atdR[3 fobpytidihed dximiddMateridad ethyl acetate were added to
the mixture, the phases were separated and the organic phase was extracted twice with ethyl acetate.
The combined organic phases were washed once with satgrated aqueous sodium chloride solution and
dried with sodium sulphate, filtered and concentrated. The tit pound obtained in this manner (1.38 g,
75% pure) 15was used without further purification for the ne LC-MS (Method 1): R, = 1.26 min; MS
8-ForeigA Countries - 73 -

20.000 g (65.414 mmol) of the compound from Exaniplewere dissolved in 320 ml of ethanol
5 and, at 0°C, 26.477 g (261.656 mmol) of triethylaenand 4.093 g (65.414 mmol) of hydrazine
hydrate (80% strength solution in water) were addée mixture was stirred at RT overnight and
then concentrated on a rotary evaporator. This géw4 g (100% of theory, 69% pure) of the title

compound.

LC-MS (Method 3): R= 0.64 min; MS (ESIpos): m/z = 285 (M+H)

10 Example 24A

Diethyl 2-(difluoroacetyl)butanedioate

o 0
F
Hc” o
H,C._O F
0

0.52 g (14.296 mmol) of sodium hydride (60% in maleoil) was initially charged in THF (30
ml), and at 0°C a solution of 2.00 g (11.437 mnublethyl 4,4-difluoro-3-oxobutyrate in THF (20
15 ml) was then added dropwise. After warming to R arfurther 30 min at this temperature, 2.865
g (17.156 mmol) of ethyl bromoacetate in THF (15 mkre added and the mixture was then
heated at reflux overnight. After cooling, satudaqueous ammonium chloride solution was
added and the mixture was then extracted threestimith ethyl acetate. The combined organic

phases were dried with sodium sulphate, filteredl@ncentrated. After 5 min at high vacuum, the



550 mg (about 0.4L3-mmpl-of ,E@fgﬁ}p&&%e\gere reacted analogously to the procedure of Example 18A.
The title compound obtained in this manner was used without further purification for the next step. 5

LC-MS (Method 1): 12, = 1.23 min; MS (ESIpos): m/z = 458 (M+H)+ Example 22A Ethyl1- {
4-amino-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-yflpyrimidin-5-ylicyclo- propanecarboxylate
10 418 mg (0.913titemesnopExcheipiined Annibie MpdnegdR e d anBidHonsigtoviseysescadinpetofuRkeimple
19A. The title comppipslioRtaings ipdthigmanner was used without further purification for the next step.
LC-MS (Method 1): 12, = 0.86 min; MS (ESIpos): m/z = 433 (M+H)+ BHC 10 1 028-Foreign Countries -
74 - Example 23AEJX-6§%-IQE|gléngbenzyl)-lH-pyrazolo[3,4-b]pyridine-3-carboximidohydrazide HN

Ethyl {4-(difluoromethyl)-2-[1-(2-fluorobenzyl)-1Hpyrazolo[3,4-b]pyridin-3-yl]-6-hydroxy-
5  pyrimidin-5-yl}acetate

Analogously to Example 16A, 1.521 g (4.973 mmol)Edample 1A were reacted with 2.885 ¢

(about 5.719 mmol) of Example 24A. After work-upetproduct was purified by preparative

HPLC (mobile phase: acetonitrile/water, gradieiit)is gave 600 mg (26% of theory) of the title
10 compound.

LC-MS (Method 1): R= 1.08 min; MS (ESIpos): m/z = 458 (M+H)
Example 26A

Ethyl {4-chloro-6-(difluoromethyl)-2-[1-(2-fluorobmzyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-
pyrimidin-5-yl}acetate



NH2 20.000 g (65%ﬁT9989¢5Q¢qﬁ%HBHHQQ from Example IA were dissolved in 320 ml of ethanol 5
and, at 0C, 26.477 g (261.656 mmoal) of triethylamine and 4.093 g (65.414 mmol) of hydrazine hydrate
(80% strength solution in water) were added. The mixturgswas stirred at RT overnight and then
concentrated on a rotary evaporator. This gave 26.84 g (100% of theory, 69% pure) of the title compound.
LC-MS (Method 3): 12, = 0.64 min; MS (ESIpos): m/z = 285 (M+H)+ 10 Example 24A Diethyl
2-(difluoroacetyl)butaned oate  0.52 g (14.296 mmol) of sod dride (60% in mineral oil) was initially
ol) of ethyl 4,4-difluoro-3-oxobutyrate
ng to and a further 30 min at this

Phte in THF (15 ml) were added and the mixture

d agueous ammonium chloride solution was
ith ethyl acetate. The combined organic phases
,@fter 5 min at high vacuum, the BHC 10 1
028-Foreign Countries N 7 \ F

in THF (20 15 ml) was then added dropwise. Aftq\q war
temperature, 2.865 g (17.156 mmol) of ethyl bgém

cl F

o
H,C—/
o

600 mg (1.312 mmol) of Example 25A were reactedaguausly to Example 17A. This gave 1.7 g

of the title compound (about 36% pure, contaminatgl sulpholane).
LC-MS (Method 1): R= 1.25 min; MS (ESIpos): m/z = 476 (M+H)

5 Example27A

Ethyl 2-{4-chloro-6-(difluoromethyl)-2-[1-(2-fluoroenzyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-
pyrimidin-5-yl}-2-methylpropanoate

F
N
NN
N
I//
H.C—/

Analogously to 20A, 1.7 g (about 1.31 mmol) of Exden26A were reacted with methyl iodide.
10 This gave 1.24 g of the title compound (about 3G#%&pcontaminated with sulpholane).

LC-MS (Method 1): R= 1.33 min; MS (ESIpos): m/z = 504 (M+H)



- 75 - title compougqcp%aiqﬁg_}fbmg&nr&gnmgg&OO g, about 50% pure) was used without further
purification for the next step. Example 25A

Ethyl{4-(difluoromethyl)-211-(2-fluorobenzyl)-1H-pyrazote[3,4-b]pyridin-3-y1]-6-hydroxy-
5pyrimidin-5-yllacetate Analogously to Example 16A, 1.521 g (4.973 mmol) of Example IA were reacted
with 2.885 g (abolExBm838nol) of Example 24A. After work-up, the product was purified by preparative
HPLC (mobile phase: acetonitrile/water, gradient). This gave 600 mg (26% of theory) of the title 10
compound. LC-M&ttylethod 2)4%2jdo-6-08finurundByES|p@2 X vov@rz b 8H il ebetox i pye 26A-y]-
Ethyl{4-ch|oro-6-(?mm ne ﬂ)h@@@-(még&lp@nzyl)-lH-pyrazolo [3 ,4-b]pyridin-3-y1]-
pyrimidin-5-yllacetate BHC 10 1 028-Foreign Countries - 76 - 600 mg (1.312 mmol) of Example 25A
were reacted analogously to Example 17A. This gave 1.7 gof the title compound (about 36% pure,
contaminated with sulpholane).

N
N o
Vo
o)
CH

5 1.24 g (about 1.312 mmol) of Example 27A were re@@nalogously to Example 18A. This gave
the title compound (contaminated with sulpholanehiclv was reacted further without

determination of the yield since the azide-contagrsolution was not concentrated any further.
LC-MS (Method 1): R= 1.27 min; MS (ESIpos): m/z = 511 (M+H)

Example 29A

10 1-(2,4-Difluorobenzyl)-3-iodo-1H-pyrazolo[3,4-b]apgine

Analogously to the synthesis of Example 7A, 54.0215.98 mmol) of 3-iodo-1H-pyrazolo[3,4-
b]pyridine (synthesis described in WO 2006/1306F8ample 4) were reacted with 50.18 ¢
(237.578) of 2,4-difluorobenzyl bromide. Ice-wateas added to the crude product, the mixture



LC-MS (Method 1},4245 11&%_&3%@4%&5@@93): m/z = 476 (M+H)+ 5 Example 27A Ethyl2-
{4-chloro-6-(difluoromethyl)-211-(2-fluorobenzyl)-1H-pyrazolo [3 ,4-b]pyridin-3-y1]-
pyrimidin-5-y1}-2-methylpropanoate Analogously to 28A, 1.7 g (about 1.31 mmol) of Example 26A
were reacted with methyl iodide. 10This gave 1.24 g of the title compound (about 36% pure,
contaminated withweglfitieriethell wih ME{MetnddhE) p1eZpitatgBwakitel BilE Sproe)anelaacspenime e BHC
10 1 028-Foreign (rewat@Inder hifXReM2BRsERNEZ6{7 getitle compound (89% of theory).
4-azido-6-(difluoromethyl)-211-(2-fluorobenzyl)-1H-pyrazolo [3 ,4-b]pyridin-3-3711-

pyrimidin-5-y1}-2-U@M}glaﬁgmqu%zqqg An2fhe (@gggg)_ln?ﬂ;; @m@,{) m)ExampIe 27A were reacted

analogously to Example 18A. This gave the title compound (contaminated with sulpholane) which was

oy furher, LM (M A T VTGP WS (e Qo0 g L G 1 2 EXate a0

101-(2,4-Diflubrobéhz$ B 3ddddit H-pyrazolo[3,4-b]pyridine

Example 30A

1-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-Garbonitrile

F
L
NN,
N
PV
CN

76.00 g (204.78 mmol) of Example 29A were reactaagously to Example 8A. This gave 57.00
10 g (94% pure, 97% of theory) of the title compound.

LC-MS (Method 1): R= 1.07 min; MS (ESIpos): m/z = 271 (M+H)

'H NMR (400 MHz, DMSO-¢): & = 5.86 (s, 2H), 7.07-7.12 (m, 1H), 7.27 - 7.32 (tH), 7.44-
7.50 (m, 1H), 7.55 (dd, 1H), 8.49 (dd, 1H), 8.8d,(&H).

Example 31A

15 1-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-Garboximidamide acetate

/@/F
N
x—N
N
|//
NH
HN 2

x CH,COOH



Analogogsly to th%ﬁmgqs&@p%?p@gu%eyoo g (215.98 mmol) of 3-iodo-1H-pyrazolo[3,4- b]pyridine
(synthesis described in 30673, Example 4) were reacted with 50.18 g (237.578) of

2,4-difluorobenzyl bromide. Ice-water was added to the gpude product, the mixture BHC 10 1 028-Foreign
Countries - 78 - was filtered off with suction and the precipitate was washed with isopropanol and pentane
and then dried un8e:0Righ2&GaRImMMAls ¢faveam!7 usf wrsaitkagepanusty (898 sanfinleediy)ThE-ua%e
(Method 1): R = 1670mibivhe (RSEBRSSURZ SRR M)+ 1H NMR (400 MHz, DMSO-d6): 6 =
5.71 (s, 2H), 7.04-7.08 (m, 1H), 7.25 - 7.36 (m, 3H), 7.96 (dd, 51H), 8.65 (dd, 1H). Example 30A 1-(2,4-D

quorobenzyl)-lHlqy_r,@gqmg%ngaﬁgp)ﬁ@ngo?fﬁﬁgr,ggqgglﬁog}lmlz 7160049 1@5)4.78 mmol) of Example 29A
were reacted analogously to Example 8A. This gave 57.00 10g (94%(> pure, 97% of theory) of the title

oiSO-a6): 6 - b Ao ohSors ST AER B SR S oA A YR L %,
8.49 (dd, 1H),8.82HHd, 4,48 kewripid 8:PA (dd, 1H), 8.69 (dd)IH

151-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-3-carboximidamide acetate
Example 32A

Ethyl {2-[1-(2,4-difluorobenzyl)-1H-pyrazolo[3,4-pyridin-3-yl]-4-hydroxypyrimidin-5-yl}acetate

15 g (43.187 mmol) of Example 31A were reacted @yausly to the procedure of Example 16A.
10 This gave 14.30 g of the title compound (75% obtiye

LC-MS (Method 1): R= 1.03 min; MS (ESIpos): m/z = 426 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.17 (t, 3H), 3.43 (s, 2H), 4.08 (q, 2B8)81 (s, 2H),
7.04 (ddd, 1H), 7.28 (ddd, 1H), 7.40-7.46 (m, 28RO (s, 1H), 8.67 (dd, 1H), 8.77 (d, 1H), 12.73
(s br, 1H).

15 Example 33A

Ethyl {4-chloro-2-[1-(2,4-difluorobenzyl)-1H-pyraia]3,4-b]pyridin-3-yl]pyrimidin-5-yl}acetate



H NNH2 x CH3CQQH 1@@&%@&98&35&{&@ Countries - 79 - 56.00 g (207.221 mmol) of Example 30A
were reacted analogously to Example 9A. This gave 19.00 g of the title compound (26% of theory).
LC-MS (Method 1): R = 0.60 min; MS (ESlpos): m/z = 288 (M+H)+ 1H NMR (400 MHz,
DMSO-d6): 6 = 1.81 (s, 3H), 5.80 (s, 2H), 7.03-7.08 (m, 1H), 7.26 -7.37 (m, 52H), 7.41-7.44 (m, 1H), 8.61
(dd, 1H), 8.69 (dd, 1H). Example 32A Ethyl F
{211-(2,4-difluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]/ZAhydroxypyrimidin-5-yllacetate 159

S ¢ procedure of Example 16A. 10This gave
(Methed™1): R = 1.03 min; MS (ESIpos): m/z = 426
N7 (t, 3H), 3.43 (s, 2H), 4.08 (q, 2H), 5.81 (s, 2H),

(s, 1H), 8.67 (dd, 1H), 8.77 (d, 1H), 12.73 (s br,

14.30 g of the title compound (75% of theory),\g_C-M
(M+H)+ 1H NMR (400 MHz, DMSO-d6): 6 fpp
7.04 (ddd, 1H), 7.28 (ddd, 1H), 7.40-7.46 (
1H). 15 Example 33A

14.20 g (33.380 mmol) of Example 32A were reactedl@ously to the procedure of Example
17A. This gave 13.20 g of the title compound (88Rtheory).

LC-MS (Method 1): R= 1.23 min; MS (ESIpos): m/z = 444 (M+H)

5 'H NMR (400 MHz, DMSO-g): & [ppm] = 1.21 (t, 3H), 3.95 (s, 2H), 4.15 (g, 28)87 (s, 2H),
7.06 (ddd, 1H), 7.29 (ddd, 1H), 7.36 (ddd, 1HX%87(dd, 1H), 8.71 (dd, 1H), 8.83 (dd, 1H), 8.96
(s, 1H).

Example 34A

1-(2,3-Difluorobenzyl)-3-iodo-1H-pyrazolo[3,4-b]pgine

F
F
N
A g
P

Analogously to the synthesis of Example 7A, 54.0215.98 mmol) of 3-iodo-1H-pyrazolo[3,4-
b]pyridine (synthesis described in WO 2006/1306%@&rEple 4) were reacted with 50.18 g
(237.578) of 2,3-difluorobenzyl bromide. Ice-wateas added to the crude product, the mixture
was filtered off with suction and the precipitatasmvashed with isopropanol and pentane and

15 then dried under high vacuum. This gave 73.00thetitle compound (85% of theory).

LC-MS (Method 1): R= 1.13 min; MS (ESIpos): m/z = 372 (M+H)



BHC 101 028-Fogqj@1g9%tgiggréi§9 coutfh@0 g (33.380 mmol) of Example 32A were reacted
analogously to the procedure of Example 17A. This gave 13.20 g of the title compound (88% of theory).
LC-MS (Method 1): R = 1.23 min; MS (ESIpos): m/z = 444 (M+H)+ 51H NMR (400 MHz, DMSO-d6): 6
[ppm] = 1.21 (t, 3H), 3.95 (s, 2H), 4.15 (q, 2H), 5.87 (s, 2H), 7.06 (ddd, 1H), 7.29 (ddd, 1H), 7.36 (ddd,
1H), 7.48 (dd, 1H)HNMR d¢Q0LM}{z8 B8 I6cE) 13-+, BIOGYS2HHT. Bxartple BaA-T-@, 3D 1AB3-7.43 (m,
fluorobenzy1)-3-iof9- IA&Pyi@zale[3.4eRiRyAdine 10 Analogously to the synthesis of Example 7A, 54.00 g
(215.98 mmol) of 3-iodo-1H-pyrazolo[3,4- b]pyridine (synthesis described in WO 2006/130673 Example
4) were reacted wj (237.578) of 2,3-difluorobenzyl bromide. Ice-water was added to the crude
product, the mixt EQ{R i ed off with suction and the precipitate was washed with isopropanol and

pentane and 15th Qéjézlﬁﬁl fé'rgnﬁ.énhﬁiﬁgl _cu%%s(;lirgni%&ggr%& Orlq% Q?{rilige title compound (85% of theory).

LC-MS (Method 1): n; 1p0s):
F
F
N\ N\
| N
5 CN

72.00 g (194.002 mmol) of Example 34A were reactedlogously to the synthesis of Example
8A. This gave 50.00 g (93% pure, 88% of theoryfheftitle compound.

LC-MS (Method 3): R= 1.24 min; MS (ESIpos): m/z = 271 (M+H)

'H NMR (400 MHz, DMSO-¢): & = 5.94 (s, 2H), 7.14-7.21 (m, 2H), 7.39 - 7.46 L), 7.55 (dd,
10  1H), 8.51 (dd, 1H), 8.81 (dd, 1H).

Example 36A
1-(2,3-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-@arboximidamide acetate

F

HN
x CH,COOH

49.00 g (181.318 mmol) of Example 35A were rea@edlogously to the synthesis of Example
15 9A. This gave 29.00 g of the title compound (46%hafory).

LC-MS (Method 1): R= 0.62 min; MS (ESIpos): m/z = 288 (M+H)



BHC 10 1 028- Fogq_@lggtg}télggrel 1 e dHMNMR (400 MHz, DMSO-d6): 6 = 5.79 (s, 2H), 7.04 (t, 1H),
7.14-7.20 (m, 1H), 7. .98 (dd, 1H), 8.66 (dd, 1H). Example 35A

1-(2,3-Difluorobenzyl)- 1H pyrazolo[3 4-b]pyridine-3-carbgnitrile 5CN 72.00 g (194.002 mmol) of Example
34A were reacted analogously to the synthesis of Example 8A. This gave 50.00 g (93% pure, 88% of
theory) of the title tbiMPBUAGR MEVBMER#W0Y 3. 8 £s13M), rhid8 M2 SISES): fidy. Z. DFA9((viv-EHH:

1H NMR (400 MHz ;MBS 5 9d(S+RH 68 La- 74l (M, 2H), 7.39 - 7.46 (m, 1H), 7.55 (dd, 101H),
8.51 (dd, 1H), 8.81 (dd, 1H). Example 36A

1-(2,3- D|quorober|,:z>y£rg Jp/yrazolo[S 4-b]pyridine-3-carboximidamide acetate HNNH2 x CH3COOH
49.00 g (181.318 mﬁmﬁ%?xample 35A were reacted analogously to the synthesis of Example 159A.

This gave 29.00 gE? P@ &o?i%ggj orelg %/RIQ rﬂg(rgz%rr\a?) Il%y'\r/ll n(y )‘/:1‘}']1 rgy&l)oxl):\;pyrl%%zn— —ﬂ}ace%a{ESIpOS)

miz = 288 (M+H)+ BH

15 g (43.187 mmol) of Example 36A were reacted @yalsly to the procedure of Example 16A.
This gave 13.20 g of the title compound (69% obtigg

LC-MS (Method 1): R= 1.03 min; MS (ESIpos): m/z = 426 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.19 (t, 3H), 3.48 (s, 2H), 4.09 (g, 28)90 (s, 2H),
10  7.13-7.18 (m, 2H), 7.36-7.43 (m, 1H), 7.47 (dd, 18{}L1 (s, 1H), 8.72-8.75 (m, 2H), 12.83 (s br,
1H).

Example 38A

Ethyl {4-chloro-2-[1-(2,3-difluorobenzyl)-1H-pyrai]3,4-b]pyridin-3-yl]pyrimidin-5-yl}acetate



- 82 - 1H NMR (4Q0Q,MHk7, BbSra6) &onthigd (s, 3H), 5.88 (s, 2H), 7.04 (t, 1H), 7.13 - 7.19 (m, 1H),
7.36-7.45 (m, 2H) H). Example 37A Ethyl

{211-(2,3-difluorobenzyl)- 1H pyrazolo[3 4-b]pyridin-3-yBR4-hydroxypyrimidin-5-yllacetate 5 15 g (43.187
mmol) of Example 36A were reacted analogously to the procedure of Example 16A. This gave 13.20 g of
the title compound (69% of theory). LC-MS (Method 1) R=103 min. MS (ESIpos): m/z = 426 (M+H)+
1H NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.19 (t, 3H), 3\48.(&, 2H), 4.09 (g, 2H), 5.90 (s, 2H),
107.13-7.18 (m, 2H), 7.36-7.43 (m, 1H), 7.47 (dd, 1H), 8.1 1H), 8.72-8.75 (m, 2H), 12.83 (s br, 1H).
Example 38A Ethyl {4-chloro-2- [1 -(2,3-difluorobenz N-pyvazolo

13.10 g (30.795 mmol) of Example 37A were reacteal@gously to the procedure described in
Example 17A. This gave 12.10 g of the title commb(88% of theory).

LC-MS (Method 1): R= 1.23 min; MS (ESIpos): m/z = 444 (M+H)

5 'H NMR (400 MHz, DMSO-g): & [ppm] = 1.21 (t, 3H), 3.96 (s, 2H), 4.15 (g, 28)95 (s, 2H),
7.07-7.09 (t, 1H), 7.15-7.19 (m, 1H), 7.37-7.43 (thi), 7.49 (dd, 1H), 8.71 (dd, 1H), 8.84 (dd,
1H), 8.96 (s, 1H).

Example 39A

Ethyl 2-{4-chloro-2-[1-(2,3-difluorobenzyl)-1H-pyralo[3,4-b]pyridin-3-yl]pyrimidin-5-yl}-2-
10 methylpropanoate

F
F
N
XN
N
|/ y
N
N7\
= CH,
cl o—/
H.C



13.10 g (30.795 n‘gﬁ@)lgfl%mg}gié]éo\(yﬁﬂaegeacted analogously to the procedure described in Example
17A. This gave 12.10 g of the title compound (88% of theory). LC-MS (Method 1): R = 1.23 min; MS

(ESlpos): m/z = 444 (M+H)+ 51H NMR (400 MHz, DMS€%d6): 6 [ppm] = 1.21 (t, 3H), 3.96 (s, 2H), 4.15
(9, 2H), 5.95 (s, 2H), 7.07-7.09 (t, 1H), 7.15-7.19 (m, 1H), 7.37-743 (m, 1H), 7.49 (dd, 1H), 8.71 (dd, 1H),
8.84 (dd, 1H), 8.968loupis!IFE samisiede AR hSAR-ngHd Hio? gvPrioDEERB el | G8folyersziercted \pynanelay!
[3,4-b]pyridin-3-ylipyideidiis 2204 MeHyysrsepaneaiBeRbdunbvhif? - QrIGBGRHEN R Bdany
Analogously to E rﬁgplre 2%,&%00 mg (1.802 mmol) of Example 38A were reacted with methyl iodide.
This gave 1.00 g?g[)rl?y 8458

of the title compound which was reacted further without any further

purification. LC-MS (Method 1): R = 1.30 min. MS (ESlIpos): m/z =472 (M+H)+ 51H NMR (400 MHz,

DMSO-d6): 6 [pprhf ME AMSH%HY; B.%%-%Q,'@ﬁ)’}"@.f‘%%&??kﬁ]’%@é@,@ﬁ%7.07 (t, 1H), 7.15-7.20 (m, 1H),

7.37-7.44 (m, 1H), 7.49 (dd, 1H), 8.72 (dd, 1H), 8.83 (dd, 1H), 9.06 (s, 1H). Example 40A Ethyl2- {

4-azido-211-(2,3-dit DOBIERS YNz M $REs18 [meaibtol/fitliti- 3 ByeindRiiBER - 1332001 B9t/ IBHBpanoate
7.07 (t, 1H), 7.15-7.20 (m, 1H), 7.37-7.44 (m, 1A¥9 (dd, 1H), 8.72 (dd, 1H), 8.83 (dd, 1H),

9.06 (s, 1H).

Example 40A

Ethyl 2-{4-azido-2-[1-(2,3-difluorobenzyl)-1H-pyraio[3,4-b]pyridin-3-yl]pyrimidin-5-yl}-2-
10 methylpropanoate

F
F
N
e
P/
N
NT
= CH,
N o—/
,J\f H.C
N H,C O

1.00 g (about 1.80 mmol, 84% pure) of Example 3% weacted analogously to Example 18A.
The title compound obtained in this manner wasteghfurther without further purification. It was
not possible to determine the yield, since the exzightaining solution was not concentrated to

15 dryness.
LC-MS (Method 1): R= 1.27 min; MS (ESIpos): m/z = 479 (M+H)

Example 41A

Ethyl 2-{4-amino-2-[1-(2,3-difluorobenzyl)-1H-pyralo[3,4-b]pyridin-3-yl]pyrimidin-5-yl}-2-

methylpropanoate



1.00 g (about 1.8Q5pppl. 846 PuEe) PERRRle 39A was reacted analogously to Example 18A. The title
compound obtained in this manner was reacted further without further purification. It was not possible to
determine the yield, since the azide-containing solution wss not concentrated to 15dryness. LC-MS
(Method 1): R = 1.27 min. MS (ESIpos): m/z = 479 (M+H)+ Example 41A Ethyl2- {
4-amino-211-(2,3-dif|uorobenzy1)-1H-pyrazolo[3,4-b]pygidin-3FyI]pyrimidin-5-y11-2- methylpropanoate
BHC 10 1 028-Foreign Countries - 85 - The solution obtaingd in Example 40A was hydrogenated
analogously to Example 19A. The crude compound obtai this manner (0.863 g, about 94% pure)
was used without purification for the next step. 5 LC-MS (Nethpd 1): 12, = 0.90 min; MS (ESlpos): m/z =
453 (M+H)+ Example 42A N N

T,
N
P,
N
N7\
— CH,
H,N o—/
H,C
H3C o)

The solution obtained in Example 40A was hydrogesia@nalogously to Example 19A. The crude
compound obtained in this manner (0.863 g, abo% pdre) was used without purification for the

next step.
5 LC-MS (Method 1): R= 0.90 min; MS (ESlpos): m/z = 453 (M+H)

Example 42A

4-Ethyl 1-methyl 2-(cyclopropylcarbonyl)butandioate

o 0
HoC g
H,C O
0

2.00 g (14.069 mmol) of methyl 3-cyclopropyl-3-oxopionate were reacted analogously to
10 Example 24A. This gave 3.62 g (about 80% pureheftitle compound which was used without

purification for the next step.
LC-MS (Method 1): R= 0.78 min; MS (ESIpos): m/z = 229 (M+H)

Example 43A

{4-Cyclopropyl-2-[1-(2-fluorobenzyl)-1H-pyrazolo[8;b]pyridin-3-yl]-6-hydroxypyrimidin-5-
15 vyl}acetic acid



4-Ethyl 1-methyl Zs{eyqloRrepyieabanybhyiandioate  2.00 g (14.069 mmol) of methyl

3-cyclopropyl-3-oxopropionate were reacted analogously to 10 Example 24A. This gave 3.62 g (about
80% pure) of the title compound which was used withouggurification for the next step. LC-MS (Method 1):
12, = 0.78 min; MS (ESIpos): m/z = 229 (M+H)+ Example 43A
{4-Cyclopropy1-211-(2-fluorobenzy1)-1H-pyrazolo[3,4-b]p¥tidin-3-y1]-6-hydroxypyrimidin-5- 15yllacetic
acid BHC 10 1 028-Foreign Countries - 86 - Analogously tgEXaxgple 16A, 3.74 g (12.234 mmol) of
Example I1A were reacted with 3.211 g of Example 42A. Wo gave 763 mg (14% of theory) of the title
compound. LC-MS (Method 1): 12, = 0.95 mir‘h;l MS (ESlposym/z = 420 (M+H)+ 5 Example 44A
Methyl{4-cyclopropy1-211-(2-fluorobenzyl)-1H-p 3,4-b]pyridin-3-y1]-6- hydroxypyr
midin-5-yllacetate 762 mg (1.817 mmol) of Example 45A were initially charged in methanol (20 ml), and
3 drops of 10conc. sulphuric acid were added. TS gave a slurry which became stirrable again by further
addition of methanol (15 ml). The mixture was heated a ILFX for 1 h. After cooling, the mixture BHC 10
1 028-Foreign Countries N 7 \

—

HO
HO

O

Analogously to Example 16A, 3.74 g (12.234 mmolEample 1A were reacted with 3.211 g of
Example 42A. Work-up gave 763 mg (14% of theorydhef title compound.

LC-MS (Method 1): R= 0.95 min; MS (ESIpos): m/z = 420 (M+H)
5 Example44A

Methyl {4-cyclopropyl-2-[1-(2-fluorobenzyl)-1H-pyelo[3,4-b]pyridin-3-yl]-6-
hydroxypyrimidin-5-yl}acetate

762 mg (1.817 mmol) of Example 43A were initiallyacged in methanol (20 ml), and 3 drops of
10 conc. sulphuric acid were added. This gave a slwinich became stirrable again by further

addition of methanol (15 ml). The mixture was hdaereflux for 1 h. After cooling, the mixture



- 87 - was filtered Qﬁc‘!"i@‘lsb'féi-%r%q Washes with methanol and dried under high vacuum. This gave 685
mg (87% of theory) of the title compound. LC-MS (Method 1): R = 1.07 min; MS (ESIpos): m/z = 434
(M+H)+  1H NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.§1-1.05 (m, 2H), 1.16-1.19 (m, 2H), 2.12-2.16 (m,
51H), 3.63 (s, 3H), 3.72 (s, 2H), 5.85 (s, 2H), 7.14 (t, 1H), 7.20-7.25 (m, 1H), 7.31-7.39 (m, 2H), 7.49 (dd,
1H), 8.55 (dd, 1H)va&sTliged, afyith 28:7iq brd WaphEstaritpleadizavetiigd under high vacuum. This gave
{4-chloro-6-cyclopsep vy 2 8t inyighenarkind ormyd#elo[3,4-b]pyridin-3-yl]pyrimidin5-yllacetate 10

683 mg (1.576 mmol) of Example 44A were initially charged in phosphoryl chloride (2.423 ml), 470 mg
(3.151 mmol) of diREW?ﬂuQﬁoW%%?:dﬁ@g ,ﬂ{p‘q ,\t,{"ge(gggggg?_ M{a%h@ﬁ{?ﬂ gq)90C for 2 days. After cooling,

the mixture was added to warm water and the precipitate formed was filtered off with suction, washed with

water and dried ug ' m is.gave 724 m 00% of theary, f title co und. LC-MS
(Method 1): R = 1. E‘)?{M'}r?%g %Ip%@;gﬁr)ﬁ i) LRBE‘](MH%;P&;%%%IGBA}%&%?@: %‘%ﬁ 241 (m,
4-chloro-6-cydoprapy B-63 {s(2licrdBdmziH)- P (Fazitlo 18 44b] pyAddire3 4. 1H), 7.31-7.39 (m, 2H),
pyrimidin-5-y1}-2-mashyitpropaseatei B, 804 @astRereiEpeauntries - 88 -

Example 45A

Methyl {4-chloro-6-cyclopropyl-2-[1-(2-fluorobenzyll H-pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-
5-yl}acetate

3
10 o

683 mg (1.576 mmol) of Example 44A were initiallyacged in phosphoryl chloride (2.423 ml),
470 mg (3.151 mmol) of diethylaniline were added #re mixture was heated at 90°C for 2 days.
After cooling, the mixture was added to warm waiad the precipitate formed was filtered off
with suction, washed with water and dried undehhigcuum. This gave 724 mg (100% of theory)

15 of the title compound.
LC-MS (Method 1): R= 1.25 min; MS (ESlIpos): m/z = 452 (M+H)
Example 46A

Methyl 2-{4-chloro-6-cyclopropyl-2-[1-(2-fluorobegh-1H-pyrazolo[3,4-b]pyridin-3-yl]-
pyrimidin-5-yI}-2-methylpropanoate



Analogously to Example g%s_,l_%?e[&gég,[ﬁx‘?r%gnmol) of Example 45A were reacted with methyl iodide.
This gave 867 mg (about 75% pure) of the fitle compound which were used without purification for the

next step. 5 LC-MS (Method 1): 12, = 1.39 min; MS (ESH®s): m/z = 480 (M+H)+ Example 47A Methyl 2-

{4-azido-6-cyclopropy1-211-(2-fluorobenzyl)-1H-pyrazolo [3,4-b]pyri din-3-yl]pyrimi din5-y1}-2-methylprop
anoate BHC 10 1 028-Foreign Countries - 89 - for the nefk{ step. The yield was not determined, since the
az de-containing solution was not concentrated to dryness.
(ESIpos): m/z = 487 (M+H)+ Example 48A 5Ethyl2- { 4-

mmol) of Example 33A were reacted with me ' A This gave 1.05 g (78% pure) of the title
compound which were used without purificati ext step. LC-MS (Method 1): 12, = 1.31 min;
4-azido-211-(2,4-difluorobenzyl)-1H-pyrazolo

Analogously to Example 20A, 712 mg (1.576 mmol)Eofample 45A were reacted with methyl
iodide. This gave 867 mg (about 75% pure) of thke tompound which were used without

purification for the next step.
5 LC-MS (Method 1): R= 1.39 min; MS (ESlpos): m/z = 480 (M+H)
Example 47A

Methyl 2-{4-azido-6-cyclopropyl-2-[1-(2-fluorobenbylH-pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-
5-yl}-2-methylpropanoate

F
N
NN
Pw,i

10 867 mg (about 1.355 mmol) of Example 46A were mécinalogously to the procedure of

Example 18A. The title compound obtained in thisnmex was used without further purification



BHC 101 028-F0@i@1§9l5}t§1§§réi89 couttfR 9 (about 1.736 mmol) of Example 48A were reacted
analogously to the procedure of Example 18A. The title compound obtained in this manner was used
without further purification for the next step. The yield was not determined, since the azide-containing
solution was not concentrated to 5dryness. LC-MS (Method 1): 12, = 1.27 min. MS (ESIpos): m/z = 479
(M+H)+ Example B0AhE BN step. The yield was not determinedgssithe azide-containing solution was not
4-amino-211-(2,4-gdiflserelenzy iyhekpyrazolo[3,4-b]pyridin-3-yl]pyrimidin-5-y11-2- methylpropanoate 10
CH3 The solution obtained in Example 49A was hydrogenated analogously to the procedure of Example

19A. The title CO”]RP—W&MQFHB&BH:iﬁifli%mﬁiﬂf‘ﬁlrs(&gﬁy%gz ﬁgpzoyt478§°/@,pr%e) was used without further

purification for the next step.

Example 48A

5 Ethyl 2-{4-chloro-2-[1-(2,4-difluorobenzyl)-1H-pyealo[3,4-b]pyridin-3-yl]pyrimidin-5-yl}-2-

methylpropanoate

E
E
N\ N\
N
| P
N
NT
— CH3
H3C
H3C O

Analogously to Example 20A, 800 mg (1.802 mmol)Exfample 33A were reacted with methyl
iodide. This gave 1.05 g (78% pure) of the titlenppund which were used without purification
10 for the next step.

LC-MS (Method 1): R= 1.31 min; MS (ESIpos): m/z = 472 (M+H)

Example 49A

Ethyl 2-{4-azido-2-[1-(2,4-difluorobenzyl)-1H-pyraio[3,4-b]pyridin-3-yl]pyrimidin-5-yl}-2-

methylpropanoate



BHC 101 OZS-Fo@@lggL&téiggré%n-ClogﬁMe%(Method 1): R = 0.91 min; MS (ESIpos): m/z = 453 (M+H)+
Example 51A 2-Methoxy-4-methyl-6-0x0-1,4,5,6-tetrahydropyridine-3-carbonitrile CH3 5The synthesis of
the compound has been described: Heterocycles, 1985;00135- 1141. Example 52A
2-Methoxy-6-oxo-4-(trifluoromethyl)-1,4,5,6-tetrahydropyridine-3-carbonitrile CF3 With ice cooling, 7.47 g
(138 39 mmol) of sodium methoxide in methanol (85 mfwere initially 10 charged, and 6.04 g (91.44

mmol) of malononitrile were added. With stirring, 11.84 g [76.84 mgol) of methyl 4,4,4-trifluorocrotonate
or 30 min and then heated at reflux for 1 h.

were then added dropwise, and the mixture was stirred s
Under reduced pressure, the mixture was then concentrateeHto dryness. Water was added to the residue,
and the mixture was extracted four times w Ncetate. The combined organic phases were dried
with sodium sulphate, filtered and 15conceptrated. FyMher purification was carried out by chromatography
on silica gel (cyclohexane/ ethyl acetate 3:1)~Fhis ggve 1.95 g of the title compound (11% of theory)
LC-MS (Method 1): R, = 0.61 min; MS (ESIpos): m/z =221 (M+H)+ Example 53A

N7\
= CH,
N o—/
,J\f H3C
N H,C o

1.05 g (about 1.736 mmol) of Example 48A were red@nalogously to the procedure of Example
18A. The title compound obtained in this manner wsed without further purification for the next
step. The yield was not determined, since the azithaining solution was not concentrated to

5 dryness.
LC-MS (Method 1): R= 1.27 min; MS (ESIpos): m/z = 479 (M+H)

Example 50A

Ethyl 2-{4-amino-2-[1-(2,4-difluorobenzyl)-1H-pyralo[3,4-b]pyridin-3-yl]pyrimidin-5-yl}-2-

methylpropanoate

F
F
9
N
— /
N
N7\
— CH,
HZN o—/
H,C
H3C O

10

The solution obtained in Example 49A was hydrogedi@nalogously to the procedure of Example
19A. The title compound obtained in this manne7%6. g, about 76% pure) was used without

further purification for the next step.



BHC 10 1 028- Fogq_@qlggtg}télggr&& Rukffed (7.112 mmol) of Example 1A and 1.3 g (7.823 mmol) of
Example 51A were initially charged in 20 ml of methanol, and 422 mg (7.823 mmol) of sodium methoxide

were then added a little at a time at RT. The mixture wagstirred at RT for 10 min and then heated at
reflux overnight. 5 After cooling, acetic acid (0.5 ml) and water (20 ml) were added and the mixture was
cooled in an ice bafthMEdpieesigilas WAS fMierd$ SHShS)s ttion49%dhed with water and methanol and
then dried under high vacuum. This gave 2.51 g of the title compound (87% of theory). LC-MS (Method
1): 12, = 0.85 minEk&ESIPOS): m/z = 404 (M+H)+ 1H NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.04
(d, 3H), 2.31 (d, IH), 2.79 (dd, IH), 3.13-3.19 (m, 10IH), 5.81 (s, 2H), 6.93 (br s, 2H), 7.12-7.25 (m, 3H),
7.34-7.37 (m, 2H)2848dsetalpulsldest D cLBhysolidaamplariieA
4-Amino-211-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5-(trifluoromethyl)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one BHC 10 1@,218 Foreign Countries - 93 - 694 mg (2.271 mmol) of
Example 1A and 500 mg (2.271 mmol) of Example 1A wete |n|t|ally charged in 10 ml of tert-butanol, and
305 mg (2.725 mmol) of potassium tert-butoxide we

NF

CH,

5 The synthesis of the compound has been descrittetdrocycles1985; 1135 — 1141.

Example 52A

2-Methoxy-6-oxo-4-(trifluoromethyl)-1,4,5,6-tetradippyridine-3-carbonitrile

With ice cooling, 7.47 g (138.39 mmol) of sodiumthwide in methanol (85 ml) were initially
10 charged, and 6.04 g (91.44 mmol) of malononitrilerevadded. With stirring, 11.84 g (76.84
mmol) of methyl 4,4,4-trifluorocrotonate were thasded dropwise, and the mixture was stirred at
RT for 30 min and then heated at reflux for 1 hdeinreduced pressure, the mixture was then
concentrated to dryness. Water was added to thdussand the mixture was extracted four times
with ethyl acetate. The combined organic phase® weiled with sodium sulphate, filtered and
15 concentrated. Further purification was carried lmpichromatography on silica gel (cyclohexane/

ethyl acetate 3:1). This gave 1.95 g of the tidmpound (11% of theory).
LC-MS (Method 1): R= 0.61 min; MS (ESIpos): m/z = 221 (M+H)

Example 53A

4-Amino-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5-methyl-5,8-dihydropyrido[2,3-
20  d]pyrimidin-7(6H)-one



added a little at a e a4 BstTB&éW%EnW%@, stirred at RT for 10 min and then heated at reflux 5 for 2
days. After cooling, water and ethyl acetate were added to the reaction mixture. The precipitate was
filtered off with suction. The filtrate was concentrated, a fittle ethyl acetate and diethyl ether were added
and the precipitate formed was filtered off with suction. The combined solids fractions were then dried
under high vacuum. This gave 588 mg of the title compound (53% of theory). 10 LC-MS (Method 1): 12, =
0.92 min; MS (ESIpos): m/z = 458 (M+H)+ IH NMR (400 MHZ7DMSO-d6): 6 [ppm] = 2.63 (d, IH), 3.19
(dd, IH), 4.16-4.20 (m, IH), 5.83 (s, 2H), 7.13-7.40 (m, 7H).-8 , IH), 9.15 (dd, IH), 10.85 (s, IH).
Example 55A
211-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridj EI 4\-"todo-5,5-dimethy1-5,7-dihydro-6H15pyrro|o[2,3-d

initially charged in isopentyl nitrite (35.87 ml) antdiiodotnethane (1.16 mol, 93.71 ml), and the mixture
was heated at 85C for 12 h. After cooling, the solids wer '[\?red off and the filtrate was concentrated and

then dichloro- methane/methanol gradient). This gave 5.50 g’of thd. title compound (67% of theory).
+H)+ 1H NMR (400 MHz, DMSO-d6): 6

[opm] = 1.42 (s, 6H), 5.88 (s, 2H), 7.13-7.26 (M, 3H), {.34-7)38¢m, 1H), 748 (dd, 1H), 8.69 (dd, 1H), 8.79

(dd, 1H), 11.78 (s br, 1H). 10 Example 56A

2.174 g (7.112 mmol) of Example 1A and 1.3 g (7.8230l) of Example 51A were initially
charged in 20 ml of methanol, and 422 mg (7.823 hfosodium methoxide were then added a
little at a time at RT. The mixture was stirredRat for 10 min and then heated at reflux overnight.
5  After cooling, acetic acid (0.5 ml) and water (20 mere added and the mixture was cooled in an
ice bath. The precipitate was filtered off with 8ao, washed with water and methanol and then

dried under high vacuum. This gave 2.51 g of tthe tiompound (87% of theory).
LC-MS (Method 1): R= 0.85 min; MS (ESIpos): m/z = 404 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.04 (d, 3H), 2.31 (d, 1H), 2.79 (dd, 18)13-3.19 (m,
10 1H), 5.81 (s, 2H), 6.93 (br s, 2H), 7.12-7.25 (1H),37.34-7.37 (m, 2H), 8.62 (dd, 1H), 9.14 (dd,
1H), 10.56 (s, 1H).

Example 54A

4-Amino-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5-(trifluoromethyl)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one



215-FIuoro-1-(2-flgq@gngd£§;g§éplw%gmr[gg,4-b]pyridin-3-y1]-4-io
do-5,5-dimethy1-5,7-dihydro6H-pyrrolo [2,3-d]pyrimidin-6-one BHC 10 1 028-Foreign Countries - 95 -

3.325 g (7.890 mmol) of Example 14A were reacted anadggously to Example 55A. This gave 3.65 g of the
titte compound (87% of theory, 61% pure). LC-MS (Method 1): Rt = 1.26 min; MS (ESlpos): m/z = 533

(M+H)+ NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.42 (sFgH), 5.87 (s, 2H), 7.14-7.26 (m, 3H), 7.37 (m,
51H), 8.48 (dd, 1H), 8.77 (dd, 1H), 11.76 (s br, 1H). Example

2:11-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-4
pyrrolo[2,3-d]pyrimidin]-61(TH)-one 10563 mg (1,305
were initially charged in 1,2- dimethoxyethane(7.
mg (0.652 mmol) of iodine and 74 mg (0.391 mimol
(1.04 ml) was then added, and the mixture was
filtered, the filter cake was washed with ethyl acetate an
strength aqueous sodium thiosulphate solution and onqe/wi saturated aqueous sodium chloride
solution. The organic phase was then dried over sodiunpsulphat®&Hjltered and concentrated to dryness.
The residue was purified by preparative HPLC (acejquitrile/vater (+0.05% formic acid) gradient). This
gave 98 mg of the title compound (14% of theory). LCtMS bﬁg 1): Rt = 1.07 min. MS (ESlpos): m/z =
543 (M+H)+ BHC 10 1 028-Foreign Countries - 96 5

dihydrospiro[furan-3,51-

ol) OFttte compound obtained in Example 15A
Mnd 339 mg (1.305 mmol) of caesium iodide, 165
f cpPlper(l) iodide were then added. Isopentyl nitrite
t 60C for 2 days. After cooling, the mixture was

§ filtrate was washed twice with 5% 15

694 mg (2.271 mmol) of Example 1A and 500 mg (2.8%fhol) of Example 14A were initially
charged in 10 ml of tert-butanol, and 305 mg (2.7##80l) of potassium tert-butoxide were then
added a little at a time at RT. The mixture waseti at RT for 10 min and then heated at reflux
5 for 2 days. After cooling, water and ethyl acetatere added to the reaction mixture. The
precipitate was filtered off with suction. The ffite was concentrated, a little ethyl acetate and
diethyl ether were added and the precipitate formesd filtered off with suction. The combined
solids fractions were then dried under high vacutinis gave 588 mg of the title compound (53%

of theory).
10 LC-MS (Method 1): R= 0.92 min; MS (ESIpos): m/z = 458 (M+H)

1H NMR (400 MHz, DMSO-d6)5 [ppm] = 2.63 (d, 1H), 3.19 (dd, 1H), 4.16-4.20 (thi), 5.83
(s, 2H), 7.13-7.40 (m, 7H), 8.63 (dd, 1H), 9.15, (&), 10.85 (s, 1H).

Example 55A

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-34-iodo-5,5-dimethyl-5,7-dihydro-6H-
15 pyrrolo[2,3-d]pyrimidin-6-one



1H NMR (400 MHéHQIYbSpGgg_)::O@eE Rl 5623-2-29 (M, 1H), 250 (1H, partially under DMSO peak), 3.93
(d, 1H), 4.04 (g, 1 (m, 1H), 5.88 (s, 2H), 7.13-7.26 (m, 3H), 7.34-740 (m, 1H),

749 (dd, 1H), 8.69 (dd, 1H) 8 80 (dd 1H), 11.80 (s br, 1¢4). Example 58A 5211 -(2-Fluorob
enzyl)-1H-pyrazo lo [3,4-b]pyridin-3-y1]-4-iod-5-methyl-5,8-dihydropyrido [2,3- d]pyrimidin-7(6H)-one
530 mg (1.314 mmol) of Example 53A were reacted analo§Qusly to the procedure of Example 57A. This
gave 171 mg of the title compound (25% of theory). 10 LC-Mthod 1): R = 1.13 min; MS (ESIpos):

m/z = 515 (M+H)+ 1H NMR (400 MHz, DMSO-d6): 8 [ppm d, 3H), 246 (signal partially under
), 7.33<7.14 (m, 2H), 7.24 (t, 1H), 7.34-7.38 (m,
é\'\lH) Example 59A

1H), 745 (dd, 1H), 8.67 (dd, 1H), 9.09 (dd, 1H
15211-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]py
pyrido[2,3-d]pyrimidin-7(6H)-one BHC 10 1 028~0reig Countries - 97 - 556 mg (1.216 mmol) of
Example 54A were reacted analogously to Example 57 {s gave 605 mg of the title compound (87% of
theory). LC-MS (Method 1): R = 1.15 min; MS (ESIposx):/mIZ\ 569 (M+H)+ 51H NMR (400 MHz,
DMSO-d6): 6 [ppm] = 274 (d, 1H), 3.38 (dd, 1H), 4.17-4.24

HN CH

5.00 g (12.394 mmol) of Example 13A were initiatlgarged in isopentyl nitrite (35.87 ml) and

diiodomethane (1.16 mol, 93.71 ml), and the mixtwes heated at 85°C for 12 h. After cooling,

the solids were filtered off and the filtrate wamcentrated and then purified by chromatography
5 on silica gel (mobile phase: first cyclohexane/tbcbmethane gradient, then dichloro-

methane/methanol gradient). This gave 5.50 g ofitleecompound (67% of theory).
LC-MS (Method 1): R= 1.19 min; MS (ESIpos): m/z = 515 (M+H)

'H NMR (400 MHz, DMSO-@): & [ppm] = 1.42 (s, 6H), 5.88 (s, 2H), 7.13-7.26 @H), 7.34-7.38
(m, 1H), 7.48 (dd, 1H), 8.69 (dd, 1H), 8.79 (dd)1HL.78 (s br, 1H).

10 Example 56A

2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-4-iodo-5,5-dimethyl-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one

F
N
AN N\
N
|/ y
F
N
N7\
\ I
HN CH,
CH



2H), 7.14-7.17 (mB%H)ﬂ@&@%@d@&%ﬁgs(m, 1H), 7.48 (dd, 1H), 8.69 (dd, 1H), 9.01 (dd, 1H), 11.60
(s, 1H). Example 60A 5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridine-3-carboximidohydrazide

HN 10NH2 23.000 g (66.22 mmol) of Example 9A were gissolved in 322 ml of ethanol, and 26.804 g
(264.88 mmol) of triethylamine and 6.027 g (66 22 mmol) of hydrazine hydrate (55% strength solution in
water) were added-329C (T8O rmixelrofvixestileddAVRTE cradieilfaroantl thdxaklied:. ITTisDaveBH3 0%

strength aqueous gglisgnigd g sl tion angaxirasieshmge with ethyl acetate. The 15combined
organic phases were washed with 10% strength aqueous sodium chloride solution, dried BHC 10 1

028-Foreign Countpgss &ﬁefhggqlr)?s@giy_% wl{?%@t@gg&gqﬁ&mr%@d@@@ rotary evaporator. The residue

was purified on silica gel (mobile phase: dichloromethane/methanol, 95:5). This gave 15.000 g (75% of

MR (400 Mz, EUISB S R L [Pl el o By S/ 5 P 1 ) >
7.20-7.25 (m, 3 H)17)38-48 38 (A1 Bry, 78(gth 1, MY 664 {dtl, 1H). Example 61A Methyl

2-{315-fluoro-1-(2-fluorobenzyl)-1H-pyrazolo
[3,4-b]pyridin-3-y 1:-arhpldisnay-1,2,4-triazin6-y1}-2-methylpropanoate 10

2'-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridiny8}-4'-iodo-4,5-dihydrospiro[furan-3,5'-
pyrrolo[2,3-d]pyrimidin]-6'(7'H)-one

10 563 mg (1.305 mmol) of the compound obtained inripx@ 15A were initially charged in 1,2-
dimethoxyethane (7.5 ml), and 339 mg (1.305 mmbbazsium iodide, 165 mg (0.652 mmol) of
iodine and 74 mg (0.391 mmol) of copper(l) iodidera/then added. Isopentyl nitrite (1.04 ml)
was then added, and the mixture was heated at &°€ days. After cooling, the mixture was
filtered, the filter cake was washed with ethyltate and the filtrate was washed twice with 5%

15 strength aqueous sodium thiosulphate solution arue evith saturated aqueous sodium chloride
solution. The organic phase was then dried overusodulphate, filtered and concentrated to
dryness. The residue was purified by preparative GHPacetonitrile/water (+0.05% formic acid)

gradient). This gave 98 mg of the title compoundPplof theory).

LC-MS (Method 1): R= 1.07 min; MS (ESIpos): m/z = 543 (M+H)



CH3 11.780 g (3804 mc&g)j:g@m@guﬁ%gvere dissolved in 353 ml of ethanol, and 14.667 g (77.94
mmol) of dimethyl Z,2-dimethyI-3-oxobutanedioate (described in J. Am. Chem. Soc. 124(14), 3680-3691,
2002) were added. The mixture was heated at reflux ovemight. After cooling, the solid was filtered off with
suction and washed with a little ethanol and the filtrate was concentrated. The 15residue was purified on
silica gel (mobile pHag¥RAitMIOVIImeERdBe/dcdtinme)] 95533718 GaveHI0 DB GH58etieltherdppePthe title
compound. LC-M§dMethask b By 107 MEESIaRskans ridiy(Mskle G 10 AR Faipion
Countries - 99 - Exam| le %ZA 1 -(2,3-D!£d(L)Jor3j eréz%%%’-S-f uoro-3-io 0-1H-2%/gazi)l [3 ,4-b]pyridine 10.000
g (38.02 mmol) of EXAfiple BA Wele diEshivY eI F 8 S BT o idrTidh, ihd 8.658 5 g (41.82
mmol) of 1-(bromomethyl)-2,3-difluorobenzene and 13.627 g (41 82 mmol) of caesium carbonate were
added. The mixtu@@ﬂ%@\;ﬁ%d at room temperature for 2 h, and ethyl acetate and water were then
added. The organic phase was separated off and the aqueous phase was extracted three times with ethyl
acetate. The comBitleZdnigaiorRephastd-peraatitiad-blryridodibmiedpmatbyahd-cisweemyatet? dn a rotary
evaporator. This gayaihideO7gHaieof theory) of the target compound. 10The residue was used without
further purification for the next step. LC-MS (Method 1): R = 1.24 min; MS (ESIpos): m/z = 390 (M+H)+
111 NMR (400 MHz, DMSO-d6): 6 [ppm] = 5.78 (s, 2H), 7.93-7.08 (m, 1H), 7.15-7.20 (m, 1H), 7.36-7.44
(m, 1H), 7.95 (dd, 1H), 8.72 (t, 1H). Example 63A

N
NN
N
|//

N

N7\
e
HN

530 mg (1.314 mmol) of Example 53A were reactedaguausly to the procedure of Example
57A. This gave 171 mg of the title compound (25%hefory).

10 LC-MS (Method 1): R= 1.13 min; MS (ESIpos): m/z = 515 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.12 (d, 3H), 2.46 (signal partially undsvent, 1H),
3.01 (dd, 1H), 3.16-3.19 (m, 1H), 5.88 (s, 2H),377114 (m, 2H), 7.24 (t, 1H), 7.34-7.38 (m, 1H),
7.45 (dd, 1H), 8.67 (dd, 1H), 9.09 (dd, 1H), 11(831H).

Example 59A

15  2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3P4-iodo-5-(trifluoromethyl)-5,8-dihydro-
pyrido[2,3-d]pyrimidin-7(6H)-one



151 -(2,3-Dif|uorog%y&)ré-i‘ggpgpe-%ﬁcpagﬁﬁggo [3 ,4-b]pyridine-3-carbonitrile 8.470 g (21.25 mmol) of
Example 62A were dissolved in 59 ml of dimethyl sulphoxide, and 2.093 g (23.37 mmol) of copper(l)

cyanide were added. The mixture was stirred at 150C fog71.5 h and then diluted with methanol and filtered
through Celite. The filter cake was washed with methanol BHC 10 1 028-Foreign Countries - 100 - and
the filtrate was concentrated on a rotary evaporator. The résjdue was taken up in ethyl acetate and
washed twice with a mixture of saturated aqueous ammoniunprchigride solution and 25% strength
ous sodium chloride solution. The

agueous ammonia solution (v/v = 3:1) and also with saturs
organic phase was separated off, dried over sodiym sulphate &ad concentrated on a 5rotary evaporator.
This gave 5.750 g (89% of theory, purity about94 he target compound. The residue was used
without further purification for the next step. L -M; Mejptod 1): R = 1.32 min; MS (ESIpos): m/z = 289
(M+H)+ 1H NMR (400 MHz, DMSO-d6): 6 [ppm .93Y(s, 2H), 7.13-7.24 (m, 2H), 7.40-7.47 (m, 1H),
8.53 (dd, 1H), 8.88 (dd, 1H). 10 Example 64A 1-(2,3-Difl Rpenzyl)-S-fIuoro-lH-pyrazoIo
[3,4-b]pyridine-3-carboximidamide acetate x CH3COQf A liftle at a time, 0.433 g (18.81 mmol) of sodium
were stirred into 133 ml of methanol. After the —_ I

HN

-

CF,

@)

556 mg (1.216 mmol) of Example 54A were reactedaguausly to Example 57A. This gave 605
mg of the title compound (87% of theory).

LC-MS (Method 1): R= 1.15 min; MS (ESlpos): m/z = 569 (M+H)

5 H NMR (400 MHz, DMSO-g): & [ppm] = 2.74 (d, 1H), 3.38 (dd, 1H), 4.17-4.24 (thi), 5.90 (s,
2H), 7.14-7.17 (m, 2H), 7.24 (t, 1H), 7.33-7.40 (bH), 7.48 (dd, 1H), 8.69 (dd, 1H), 9.01 (dd,
1H), 11.60 (s, 1H).

Example 60A
5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyiiee-3-carboximidohydrazide

F

10 2

23.000 g (66.22 mmol) of Example 9A were dissolire822 ml of ethanol, and 26.804 g (264.88
mmol) of triethylamine and 6.027 g (66.22 mmol)hy@lrazine hydrate (55% strength solution in
water) were added at 0°C. The mixture was stirtddTaovernight and then added to 1.715 | of a
10% strength aqueous sodium chloride solution axtdaeted twice with ethyl acetate. The

15 combined organic phases were washed with 10% stremgieous sodium chloride solution, dried



evolution of gas hgg@%spgzs's_%g’)gcg] &8,/%idomol) of Example 63A were added gradually, and the 15
mixture was stirred at room temperature for 2 h. 1.208 g (22 57 mmol) of ammonium chloride and 4.394 g

(73 17 mmol) of acetic acid were added, and the mixturegvas boiled under reflux overnight. After cooling,
the mixture was concentrated on a rotary evaporator and ethyl acetate and 1 N aqueous sodium
hydroxide solutiorPvesreoditoeshtentie aadidersersraitthenia thisiiaaiatiorhefresisikdvahpusitid omasifiltered
off with suction, wgahgsbuishpatul armiaisnuskAERtuRAGT bish2Gxacaymod hisraver mB6R)Dofaa%o of
theory) of the targteltﬁecgp %Hr%j LC-MS (Method 1): R = 0.60 min; MS (ESIpos): m/z = 306 (M-C2H302)+
BHC 10 1 028-Foreign Buntries - 101 - Example 65A 1 -(2,3-Difluorob enzy1)-5-fluoro-1H-pyrazolo [3
,4-b]pyridine-3-carboximidohydrazide HN NH2 5.680 g (15 55 mmol) of the compound from Example 64A
were dissolved in 76 M SY&tRehDE BRl 83655 (65'R8M3IT ot TAmine and 0.973 g (15 55 mmol)
of hydrazine hydrate (80% strength solution in water) were added at OC. The mixture was stirred at RT
overnight andtherttbitRmeadtHanDM&Rady &{RgsairatBsTisis2ne B85 RH)(FI02 (F #OBY- Bufity 84%) of
the title compoungHyheJpreduahwas ) used wishout fiwihep puricatiandar thg next step. LC-MS (Method 1):
R, = 0.68 min; MS (ESIpos): m/z = 321 (M+H)+ 10 Example 66A Methyl 2-{ 4- [1
-(2,3-dif|uorobenzg;%—ég-fw-lH-pyrazolo [3,4-b]pyridin-3-y1]-2-hydroxyphenyll2-methylpropanoate

Methyl 2-{3-[5-fluoro-1-(2-fluorobenzyl)-1H-pyrazo[3,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-triazin-
6-yl}-2-methylpropanoate

F
N
N N\
N
PV
F
N
N\
N
—
HO O
H,C
CH3 O\CH3

10

11.780 g (38.97 mmol) of Example 60A were dissolired53 ml of ethanol, and 14.667 g (77.94
mmol) of dimethyl 2,2-dimethyl-3-oxobutanedioateegdribed in J. Am. Chem. Soc. 124(14),
3680-3691; 2002) were added. The mixture was hestegflux overnight. After cooling, the solid
was filtered off with suction and washed with #dditethanol and the filtrate was concentrated. The
15 residue was purified on silica gel (mobile phasehldromethane/acetone, 95:5). This gave 10.000

g (58% of theory) of the title compound.
LC-MS (Method 1): R= 1.07 min; MS (ESIpos): m/z = 441 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.45 (s, 6H), 3.56 (s, 3H), 5.91 (s, 2”6 (dt, 1H),
7.22-7.31 (m, 2H), 7.36-7.41 (m, 1H), 8.41 (dd, 18183 (dd, 1H), 14.58 (s, 1H).



BHC 101 028":0@1@“199%%@8@%&1%@59 (15 40 mmol) of the compound from Example 65A were
dissolved in 140 ml of ethanol, 5.795 g (30.80 mmol) of dimethyl 2,2-dimethy1-3-oxobutanedioate
(described in J. Am. Chem. Soc. 124(14), 3680-3691; 2002) were added and the mixture was stirred
overnight. The solid formed was filtered off with suction and washed with a little ethanol, and the filtrate
was 5 concentratekaline i2didue was stirred with diethyl ether, filtered off with suction, washed with a little
diethyl ether and dried under high vacuum. This gave 2.060 g (29% of theory) of the title compound.
LC-MS (Method 1)-[R 3-0ifd8rnhier) 4y S5¢ESlpessjodos/ vH-pgBEE (RE-bipyridine 11-1 NMR (400 MHz,
DMSO-d6): 6 [ppm] = 1.45 (s, 6H), 3.56 (s, 3H), 5.94 (s, 2H), 7.10-7.21 (m, 102H), 7.42 (q, 1H), 8.42 (dd,
1H), 8.83 (s, 1H), 14.53 (s br, 1H). Example 67A 1 -(2,4-Difluorobgnzy1)-5-fluoro-3 odo-1H-pyrazolo [3
,4-b]pyridine 10.000 g (38.02 mmol) of Example 6A were di§solved in 270 ml of dimethylformamide, and
8.658 15 g (41.82 mmol) of 1-(bromomethyl)-2,4-difluorobenzg 3d 13.627 g (41 82 mmol) of caesium

8 ¢ for 2 h, and ethyl acetate and water
were then added. The organic phase was separatgg off and the*adqueous phase was extracted three
times with ethyl acetate. The combined organic pha3gs were dried over sodium sulphate and
concentrated on a rotary evaporator. This gave 8.340lg (55% of theory, purity about 93%) of the 20target
compound. The residue was used without fuRher pdrification for the next step. LC-MS (Method 3): R =
1.45 min; MS (ESIpos): m/z = 390 (M+H)+ 11-1 NMR (400 MHz, DMSO-d6): 6 [ppm] = 5.71 (s, 2H), 7.07
(dt, 1H), 7.27 (dt, 1H), 7.33-7.39 (m, 1H), 7.94 (dd, 1H), 8.72 (t, 1H). Example 68A 251

-(2,4-Difluorobenzyd yy fiu@eto HiyesaQdd pfe- BIOXEAIRfssh Rt 8 M B dimethylformamide, and 8.658

5 g (41.82 mmol) of 1-(bromomethyl)-2,3-difluorobeneeand 13.627 g (41.82 mmol) of caesium

carbonate were added. The mixture was stirredahr@mperature for 2 h, and ethyl acetate and
water were then added. The organic phase was segarti and the aqueous phase was extracted
three times with ethyl acetate. The combined ogphases were dried over sodium sulphate and
concentrated on a rotary evaporator. This gaveO8gl€b6% of theory) of the target compound.

10 The residue was used without further purificationthe next step.
LC-MS (Method 1): R= 1.24 min; MS (ESIpos): m/z = 390 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 5.78 (s, 2H), 7.03-7.08 (m, 1H), 7.15-7(20, 1H),
7.36-7.44 (m, 1H), 7.95 (dd, 1H), 8.72 (t, 1H).

Example 63A

15 1-(2,3-Difluorobenzyl)-5-fluoro-1H-pyrazolo[3,4-bjpdine-3-carbonitrile

F
F
N
XN
N
P
F
CN

8.470 g (21.25 mmol) of Example 62A were dissolire89 ml of dimethyl sulphoxide, and 2.093
g (23.37 mmol) of copper(l) cyanide were added. fiteture was stirred at 150°C for 1.5 h and

then diluted with methanol and filtered throughi@elThe filter cake was washed with methanol



BHC_: 101 028-Fogqj@qlggﬂgiggréiap%auﬁtﬁéo g (20.07 mmol) of Example 67A were disso_lved in 56 ml
of dimethyl sulphoxide, and 1.977 g (22.07 mmol) of copper(l) cyanide were added. The mixture was
stirred at 150C for 1.5 h and then diluted with methanaol synd filtered through Celite. The filter cake was
washed with methanol 5 and the filtrate was concentrated on a rotary evaporator. The residue was taken
up in ethyl acetateraghthevilgitsad conwirhtateshaie rofasn e d br)(sislve amsrigkinmpdnletideaseleigon
anld 25% _?:]rengthaﬁ‘ﬁ%@%é%ﬂl@n\iﬂtﬁC&‘#ﬂﬁ&%@éﬁﬁ@iﬁfhﬂﬂdmﬂ%ﬁm%ﬁ%fg@%Iﬁmuég&hmde
solution. The organic phase was separate _dried over sodium. sulphate and concentrated on a rotary
cvaporator, This G o0 a0 DI SIS b AP R TG e, T DT HE e
was used without $alther. plnefierggois fRiregfersxdenaiaiadaiiddr @ cottiem juRhate axdraaTCRISAES Riv’): m/z
= 289 (M+H)+5111MWR (408 br ZrTRMSR-86)505d eI 51 38 Buiy dut slBefdls el Jar80ctikpdtind.
7.45-7.51 (.m’ 1H)T§é5r%f§gdé \]/'vlélg’u%%BV\)Qh%M} Efée&}r[r)lpllﬁcggphth next step. . .
151-(2,4-Difluorobenzyl)-5-fluoro-1H-pyrazolo ,4-Bﬁpyrldcfne?3-carbOX|mldamlde acetate x CH3COOH A
little at a time, 0.383%16.68 mmo%):gf sodium were stirred into 118£|J%famethanol. After the formation of

gas had ceased, 52 IRH% W B rmmS oY B AR 68X Fer? in portions, and the mixture

was stirred at room temperature for 2 h. 1.070 g (20 01 mmol) of ammonium
'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.93 (s, 2H), 7.13-7.24 (m, 2H), 7.40-7 4, 1H),

8.53 (dd, 1H), 8.88 (dd, 1H).

10 Example 64A

1-(2,3-Difluorobenzyl)-5-fluoro-1H-pyrazolo[3,4-bydine-3-carboximidamide acetate

NH

x CH,COOH

A little at a time, 0.433 g (18.81 mmol) of sodiumere stirred into 133 ml of methanol. After the

evolution of gas had ceased, 5.750 g (18.81 mnidixample 63A were added gradually, and the
15 mixture was stirred at room temperature for 2 B0&.g (22.57 mmol) of ammonium chloride and

4.394 g (73.17 mmol) of acetic acid were added, #red mixture was boiled under reflux

overnight. After cooling, the mixture was concetachon a rotary evaporator and ethyl acetate and

1 N aqueous sodium hydroxide solution were addeteaesidue, resulting in the formation of a

solid. The solid was filtered off with suction, vieesl with ethyl acetate and dried under high
20 vacuum. This gave 5.860 g (83% of theory) of thgegt.compound.

LC-MS (Method 1): R= 0.60 min; MS (ESIpos): m/z = 306 (MAd:0,)"

'H NMR (400 MHz, DMSO-¢): & = 1.83 (s, 3H), 5.85 (s, 2H), 7.04 (t, 1H), 7.1819 (m, 1H),
7.36-7.43 (m, 1H), 8.44 (dd, 1H), 8.45 (s br, 284 (s, 1H).



BHC 101 028-Fogqj@qlggtg}tgiggréiapﬂzam}%rgde and 3.895 g (64 86 mmol) of acetic acid were added,
and the mixture was boiled under reflux overnight. After cooling, the mixture was concentrated on a rotary
evaporator and ethyl acetate and 1 N aqueous sodium hgdroxide solution were added to the residue,
resulting in the formation of a solid. The solid was filtered off with suction, washed with ethyl acetate and
dried 5 under higrExamplafbA his gave 5.640 g (93% of theory) of the target compound. LC-MS (Method
1): R = 0.59 min; MS (ESIpos): m/z = 306 (M-C2H302)+ 11-1 NMR (400 MHz, DMSO-d6): 6 = 1.83 (s,
3H), 5.87 (s, 2H), 7-@&{Diflid)obefyH-B- 800 (oAl I24dyr B A FAchifitine -£3rtexibhijofyxizamioke 70A 101
-(2,2-Difluorobenzy1)-5-fluoro-1H-pyrazolo [3 ,4-b]pyridine-3-carboximidohydrazide HN NH2 5.640 g
(15.44 mmol) of Example 69A were dissolved in 76 ml of ethanol, and 6.249 g (61.76 mmol) of
triethylamine and 0.966 g (15 44 mmol) of hydrazine hydraté strength solution in water) were added
at OC. The mixture was stirred at RT overnight and then concefitrated on a 15rotary evaporator. This gave
5.30 g (100% of theory, purity 93%) of the title compound. Fh \Qrod’ ct was used without further
purification for the next step. LC-MS (Method 1): Ry 0.6KI min. MS(ESIpos): m/z = 321 (M+H)+ Example
71A N \
PV

N

H

N
\
NH

HN
2

5.680 g (15.55 mmol) of the compound from Examplé& @vere dissolved in 76 ml of ethanol, and
5 6.293 g (62.19 mmol) of triethylamine and 0.9731%.55 mmol) of hydrazine hydrate (80%

strength solution in water) were added at 0°C. frrdure was stirred at RT overnight and then

concentrated on a rotary evaporator. This gave(6d399% of theory, purity 84%) of the title

compound. The product was used without furtherfipation for the next step.
LC-MS (Method 1): R= 0.68 min; MS (ESIpos): m/z = 321 (M+H)
10 Example 66A

Methyl 2-{4-[1-(2,3-difluorobenzyl)-5-fluoro-1H-pwazolo[3,4-b]pyridin-3-yl]-2-hydroxyphenyl}-

2-methylpropanoate

F
F
N
N \
N
| P
F
N
N7
N
—
HO O
H3C
H3C O—



Methyl 2-{ 4- [1 -(2ddifliptpRengylo-{yras H-pyrazolo
[3,4-b]pyridin-3-y1]-2-hydroxyphenyll202-methylpropanoate BHC 10 1 028-Foreign Countries - 105 -

5.300 g (about 15.42 mmol) of Example 69A were dissalged in 140 ml of ethanol, 5.805 g (30.85 mmol) of
dimethyl 2,2-dimethy1-3-oxobutanedioate (described in J. Am. Chem. Soc. 124(14), 3680-3691; 2002)
were added and thePRixtie. Hhamsitrod theaerpeumHeosodfobdctiarmdisitived B d#OwirEatwnaland
ﬁﬁshzd Vf\f/ith_t?] littlgtﬁéb@@éo@@dnﬁ%lﬁi|H?twa%0?aizﬁmm§%@d&h%@§mﬁm%%r%%em \g/rirtlhrﬁlieihyhe;g%r,
iltered off with sugtion ether an under high vacuum. Thi

(3% of theory) R e HHd LB Ak SRR o e i O L ol TS (ot
1H NMR (400 MH@!WS@%G)te@Ppﬁﬁ]]Vﬂﬂl quriign 6y M%@@,@H)!@%SW@”QH?@ ofgdtliraig) Wes7.30
(dt, 1H), 7.42 &, Jddﬂc&\ﬂfatéddTﬁ@)eﬁc&b (ﬁas'lbibrréldﬁlvﬁﬁl (&éﬂ‘lbﬂﬁﬁlt&é@rﬁmﬁﬂﬂﬁctlon washed with a

5-211-(2-Fluoroben H pyrazolo [3.4-b rrol rmidi 7
5-oxime BHC 101“@@%&@%@19 rc%]t?n rfgg Jﬁ% %ﬁ% . ? xéﬁrnﬁ)gl{eﬁ \X/gir)e?ﬁspended in
acetic acid (14 mIFeaHR@YBh mg (4.079

LC-MS (Method 1): R= 1.03 min; MS (ESIpos): m/z = 459 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 3.56 (s, 3H), 5.94 (s, 2A}0-7.21 (m,
10 2H), 7.42 (g, 1H), 8.42 (dd, 1H), 8.83 (s, 1H),5BKs br, 1H).

Example 67A

1-(2,4-Difluorobenzyl)-5-fluoro-3-iodo-1H-pyrazol®f-b]pyridine

10.000 g (38.02 mmol) of Example 6A were dissolired70 ml of dimethylformamide, and 8.658
15 g (41.82 mmol) of 1-(bromomethyl)-2,4-difluorobeneeand 13.627 g (41.82 mmol) of caesium
carbonate were added. The mixture was stirredahnemperature for 2 h, and ethyl acetate and
water were then added. The organic phase was sepgarti and the aqueous phase was extracted
three times with ethyl acetate. The combined ogphases were dried over sodium sulphate and
concentrated on a rotary evaporator. This gave08g3%b3% of theory, purity about 93%) of the

20 target compound. The residue was used withoutdumhrification for the next step.
LC-MS (Method 3): R= 1.45 min; MS (ESIpos): m/z = 390 (M+H)

'H NMR (400 MHz, DMSO-g¢): & [ppm] = 5.71 (s, 2H), 7.07 (dt, 1H), 7.27 (dt, 1/)33-7.39 (m,
1H), 7.94 (dd, 1H), 8.72 (t, 1H).

Example 68A

25 1-(2,4-Difluorobenzyl)-5-fluoro-1H-pyrazolo[3,4-bjpdine-3-carbonitrile



mmol) of sodium nifrite, gnchagfewydiprs,hiater were added. After 30 min at RT, water was added and a
precipitate was filtered off, washed with water and then dried under high vacuum. 5 This gave 756 mg of
the title compound (99% of theory). LC-MS (Method 1) 3= 0.90 min; MS (ESIpos): m/z = 390 (M+H)+
Example 73A
5-Amino-211-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3Fy1]-5,7-dihydro-6H-pyrrolo[2,3-d]-
pyrimidin-6-one 10 BHC 10 1 028-Foreign Countries - 107 - re was then concentrated and the
crude material (about 150 mg) was used without purification 2 next step. LC-MS (Method 1): 12, =
0.69 min; MS (ESIpos): m/z = 376 (M+H)+ Examﬁle 74A
51-(2,3-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridinesg= %l{boximidohydrazide HNNH2 10.00 g (28.791
mmol) of Example 36A were reacted analogoysly tg]Exaytiple 70A. This gave 11.74 g of the title
compound in a purity of about 60% (81% aof thed¥y). Thg compound was used without further purification
for the next step. 10 LC-MS (Method 1): 12, = 0.57 min; (ESIpos): m/z = 303 (M+H)+ Example 75A
Methyl2-{311-(2,3-difluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5-hydroxy-1,2,4-triazin-6-

8.340 g (20.07 mmol) of Example 67A were dissolire86 ml of dimethyl sulphoxide, and 1.977

g (22.07 mmol) of copper(l) cyanide were added. fitveture was stirred at 150°C for 1.5 h and
then diluted with methanol and filtered throughit@elThe filter cake was washed with methanol
5 and the filtrate was concentrated on a rotary esapo The residue was taken up in ethyl acetate
and washed twice with a mixture of saturated agsesmumonium chloride solution and 25%
strength agqueous ammonia solution (v/iv = 3:1) aih waturated aqueous sodium chloride
solution. The organic phase was separated offddni@r sodium sulphate and concentrated on a
rotary evaporator. This gave 5.270 g (83% of thepuyity about 91%) of the target compound.

10 The residue was used without further purificationthe next step.
LC-MS (Method 1): R= 1.09 min; MS (ESIpos): m/z = 289 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.85 (s, 2H), 7.10 (dt, 1H), 7.30 (dt, 1FM)45-7.51 (m,
1H), 8.52 (dd, 1H), 8.88 (t, 1H).

Example 69A

15 1-(2,4-Difluorobenzyl)-5-fluoro-1H-pyrazolo[3,4-bjadine-3-carboximidamide acetate

NH

x CH,COOH

A little at a time, 0.383 g (16.68 mmol) of sodiumere stirred into 118 ml of methanol. After the
formation of gas had ceased, 5.270 g (about 16r68Ijrof Example 68A were added in portions,

and the mixture was stirred at room temperature2fdr. 1.070 g (20.01 mmol) of ammonium



y11-2-methylpropgppalg ; B5HG-12idPgRarign Countries - 108 - 10.67 g (about 21.355 mmol) of
Example 74A were dissolved in 300 ml of ethanol, 8.037 g (42.710 mmol) of dimethyl

2,2-dimethy1-3-oxobutanedioate (described in J. Am. Chgqm. Soc. 124(14), 3680-3691; 2002) were added
and the mixture was stirred at 50C overnight. After cooling, a precipitate was filtered off and washed with
ethanol. The residutorigss anshd8Akr atéeh BodnBriedrrisketicridenadtieanenGhartdwe sestopigial(8erml)
and puriﬁgdng ﬂg&ﬂfﬁ@r\(@ah@k%(@?%‘%giﬁﬁ!Qtwaﬁs‘ﬂktgfséllﬁﬂaﬁﬁm'l;hiaﬁ%ﬁyﬁ 3.703?@(5%@@?@%? etrie title
compound. LC- thod 1): = 0.98 mjn: 0S): m/z = +H)+ Example 76A .

04 Difioroberasy By A O A oSBT A B0 8 01
mmol) of ExampldBmatigert fesptied BpaRIGouR it ES HHfiBIE UPORD. TrHshga vt sty asfefiate tane évatbound
in a purity of abougf¥n(gvdacetithenny)gavees Gamp esuvd sraseonad witkessHpsbed. purification for the next
step. LC-MS (Method 1): 12, = 0.56 min; MS (ESIpos): m/z = 303 (M+H)+ 15 Example 77A

Methyl2-{311-(2,4rdiflierphansy 1): RE pysarplalis42apyddings v Hog-Rydieyy-1.2,4-tr azin-6-
y1}-2-methylpropanoate

'H NMR (400 MHz, DMSO-g): & = 1.83 (s, 3H), 5.87 (s, 2H), 7.06 (t, 1H), 7.26.37 (m, 2H),
8.43 (dd, 1H), 8.73 (s, 1H).

Example 70A

10 1-(2,2-Difluorobenzyl)-5-fluoro-1H-pyrazolo[3,4-bjadine-3-carboximidohydrazide

F
/@/F
N
—N
N
I//
F
H
N
HN \
NH

5.640 g (15.44 mmol) of Example 69A were dissolied@6 ml of ethanol, and 6.249 g (61.76

mmol) of triethylamine and 0.966 g (15.44 mmol)hg@lrazine hydrate (80% strength solution in

water) were added at 0°C. The mixture was stirteBTa overnight and then concentrated on a
15 rotary evaporator. This gave 5.30 g (100% of thepuyrity 93%) of the title compound. The

product was used without further purification foetnext step.
LC-MS (Method 1): R= 0.67 min; MS (ESIpos): m/z = 321 (M+H)
Example 71A

Methyl 2-{4-[1-(2,4-difluorobenzyl)-5-fluoro-1H-pwzolo[3,4-b]pyridin-3-yl]-2-hydroxyphenyl}-
20 2-methylpropanoate



BHC 101 028-Fogqj@qlggﬂgiggréiap%auﬁtﬁgg (about 18.446 mmol) of Example 76A were dissolved in
272 ml of ethanol, 6.942 g (36.892 mmol) of dimethyl 2,2-dimethy1-3-oxobutanedioate (described in J.
Am. Chem. Soc. 124(14), 3680-3691; 2002) were addedosnd the mixture was stirred at 50C overnight.
After cooling, a 5 precipitate was filtered off and washed with ethanol. The residue was taken up in a large
guantity of ethanol, resulting in the formation of another sofid. This was filtered off and washed with
ethanol and diethyl ether. The solid was dried and correspon the title compound 2.21 g (26% of

ative HPLC (acetonitrile:water:water

were then added. The mixture was stirred at RT overnigﬁt. The reaction mixture was BHC 10 1
028-Foreign Countries - 110 - — N

5.300 g (about 15.42 mmol) of Example 69A weredaligsd in 140 ml of ethanol, 5.805 g (30.85
mmol) of dimethyl 2,2-dimethyl-3-oxobutanedioatee¢dribed in J. Am. Chem. Soc. 124(14),
3680-3691; 2002) were added and the mixture wagdtovernight. The solid formed was filtered
5 off with suction and washed with a little ethanahd the filtrate was concentrated. The residue
was stirred with diethyl ether, filtered off witlu&ion, washed with a little diethyl ether and drie

under high vacuum. This gave 2.290 g (32% of theofyhe title compound.
LC-MS (Method 1): R= 1.03 min; MS (ESIpos): m/z = 459 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.44 (s, 6H), 3.55 (s, 3H), 5.86 (s, 2A07 (dt, 1H),
10 7.30 (dt, 1H), 7.42 (g, 1H), 8.43 (dd, 1H), 8.811H), 14.45 (s br, 1H).

Example 72A

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

dione 5-oxime



then added to water, 200 ) a8 stirred fakido min. A precipitate was filtered off with suction, washed
with water and subsequently dried under high vacuum. This gave 12.1 g of the title compound (78% of
theory). LC-MS (Method 1): R =1 24 min 5 MS (ESlms):= 408 (M+H)+ 1H NMR (400 MHz,
DMSO-d6): 6 =5.78 (s, 2H), 7.16 - 7.22 (m, 1H), 7.51 - 7.59 (m, 1H), 7.92 (dd, 1H), 8.73 (t, 1H). Example
79A 5-Fluoro-1-(2,3,6-trifluorobenzyl)-1H-pyrazolo [3 ,4-bpyridine-3-carbonitrile 10 12.1 g (29.72 mmol)
of Example 78A were reacted analogously to Example 8A. Tl ave 9.35 g of the title compound in a
purity of 79% (81% of theory). LC-MS (Method 1): R = 1 08+
(400 MHz, DMSO-d6): 6 =5.91 (s, 2H), 7.21 - 7.23 (m, IH), 7
1H). Example 80A 5-Fluoro-1-(2,3,6-trifluoroberz \pyrazolo [3,4-b]pyridine-3-carboximidamide
acetate BHC 10 1 028-Foreign Countries HNNH2 | N

HN
NN
I
OH

700 mg (1.943 mmol) of Example 4 were suspendeakcitic acid (14 ml), and 281 mg (4.079
mmol) of sodium nitrite and a few drops of waterrevadded. After 30 min at RT, water was
added and a precipitate was filtered off, washeith wiater and then dried under high vacuum.

5 This gave 756 mg of the title compound (99% of thgo
LC-MS (Method 1): R= 0.90 min; MS (ESIpos): m/z = 390 (M+H)
Example 73A

5-Amino-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pgin-3-yl]-5,7-dihydro-6H-pyrrolo[2,3-d]-
pyrimidin-6-one
10

124 mg (0.319 mmol) of Example 72A were initiallyacged in trifluoroacetic acid (2.5 ml), 41

mg (0.637 mmol) of zinc dust were added and theturéxwas stirred at RT overnight. The



X CH3COOH 9.1 g,of the, grusle sompeyngfisExample 79A were reacted analogously to Example 9A.
This gave 7.77 g of the title compound (86% of theory). LC-MS (Method 1): 12, = 061 min 5 MS (ESIpos):
m/z = 324 (M+H)+ Example 81A 5-Fluoro-1-(2,3,6-tr - 107 -
fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-carboximidohydrazide HNNH2 107.77 g (20.271 mmol) of
Example 80A werikigetetirantiiey sosisetdr atrsl sgndh dis ef @ex anbteg OA 1 Thinglaveas. 85eg ofitheutitle
compound (99% qm,lmgm)q fbhenerupatepd was used without further purification for the next step. LC-MS
(Method 1): 12, = 0.59 min; MS (ESIpos): m/z = 339 (M+H)+ Example 82A 15Methyl 2-

{315-fluoro-1-(2, 3L%tmgjﬁﬁgﬁﬁ%ﬂzﬁlﬁflH@VW%[%ﬁpQLQVH@“'%YéM +ﬂydroxy 1,2,4-

triazin-6-y1}-2-methylpropanoate  BHC 10 1 028-Foreign Countries - 112 -

Example 74A

5 1-(2,3-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridineGarboximidohydrazide

F
F
N
N \
N
| A,
H
N
HN \
NH,

10.00 g (28.791 mmol) of Example 36A were reactedl@ously to Example 70A. This gave
11.74 g of the title compound in a purity of ab6086 (81% of theory). The compound was used

without further purification for the next step.
10 LC-MS (Method 1): R= 0.57 min; MS (ESIpos): m/z = 303 (M+H)

Example 75A

Methyl  2-{3-[1-(2,3-difluorobenzyl)-1H-pyrazolo[3;8]pyridin-3-yl]-5-hydroxy-1,2,4-triazin-6-
yl}-2-methylpropanoate

F
F
N
B
N
P
N
NER\
N
—
HO (@)
H3C
H3C O—



6.85 g (20.271 mrppl) ohthe £PPIPaYNE SR dsxample 81A were dissolved in 300 ml of ethanol, 7.629 g
(40.542 mmol) of dimethyl 2,2-dimethy1-3-oxobutanedioate (described in J. Am. Chem. Soc. 124(14),
3680-3691; 2002) were added and the mixture was stirrgggat 50C overnight. After 5 cooling, a precipitate
was filtered off and washed with ethanol. The filtrate was concentrated and then purified by preparative
HPLC (methanol:We&tr-g 3Bt THIS Fave®BOigH S8 of i orgletitae tild@bmpoliathand-M83Method

2)3 ]ﬁ, = 1-24(?];”'(AM.$1QE§MRQ§)bﬁkﬂﬁn@tﬂ]ﬂé&%@ﬁhﬁ@ﬁi@@ﬁﬁ%ﬁh@@éﬁhﬁd in J. Arﬂ. Chem. Soc. c 10
15-fluoro-1-(2-flu zy1)-1H-pyr 4- ridin-3-y1]-4-hydro imidin-R-yll- acetate. BHC 1
1 028-Foreign Co%&ieﬁ;%%go%g% ’g?@i/%\gvrﬁrne'\o%ﬁ% )al(g%np%] b\g?lsd %fgégg}G%Sémgrﬁ%ﬁ?@?td i%ﬁ%r/l
2-formylbutanedio@i(gyRtREsigite vrasdifereNVa 200%/iEdnethanel J3eVieTidunivancencarietian 3B m| of
ethanol. 4.27 gl spdivmaihoxide setutien (Bd % staanaibetareibanal, dddSpmmmal)vyeiejhemaddedc
dropwise. The mixtur was then heatgd tﬁ%ﬂux forc?;%. é@{hcooing 25t.{’nl water agd then 1 N
nycrochioric  acht Sard ket g St e oS A e A, ered ot with
suction and Washgcé %ﬁ%%?ﬁégéﬁ%%%t%&&%ml) andrnlvé\:/%ij?th #%ther (20 ml). Drying under high
vacuum gave 1.539 30 0 é%c@). = d1): R =1.04 min; MS
(ESIpos): m/z = 426 (M+H)+ 11-1 NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.19 (t, 3H), 3.48 (s, 2H),
4.09 (q, 2H), 5.86E2BRE 847 16 (t, 1H), 7.24 (t, 1H), 7.31-7.34 (m, 2H), 8.11 (s br, 1H), 8.48 (d, 1H),

8.78 (s, 1H), 12.88 (s br, 1H) Example 84A
1-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridine@arboximidohydrazide

10 2

10.00 g (28.791 mmol) of Example 31A were reacteal@gously to Example 70A. This gave 9.31
g of the title compound in a purity of about 82% %8 of theory). The compound was used without

further purification for the next step.
LC-MS (Method 1): R= 0.56 min; MS (ESIpos): m/z = 303 (M+H)

15 Example77A

Methyl  2-{3-[1-(2,4-difluorobenzyl)-1H-pyrazolo[3;8]pyridin-3-yl]-5-hydroxy-1,2,4-triazin-6-
yl}-2-methylpropanoate



Ethyl{ 4-chIoro-21§ﬂ@%ol-30-£§_-rﬁl&g((ﬂpgg@me-;H-pyrazolo [3 ,4-b]pyridin-3-yl]pyrimidin-5-yll- acetate 15

1.53 g (3.60 mmol) of Example 83A were initially charged in 3.35 ml (36 0 mmol) of phosphoryl chloride.

0.684 ml (5.40 mmol) of N,N-dimethylaniline was then agged. The mixture was subsequently reacted in

an oil bath at 150C for 1 h. The volatile components were separated off on a rotary evaporator and the

residue was then carefully stirred into 50 ml of 2 M aquedys sodium 20 carbonate solution. The mixture

was stirred for 15 min and the solid was filtered off. The soI taken up in ethyl acetate and washed
()

with saturated aqueous sodium chloride solution, and the-agg phase was dried with magnesium
sulphate. The solvent was separated off by disNIation BHC6-1 028-Foreign Countries - 114 - under
reduced pressure and the residue was driedtih é\h vacuum overnight. This gave 144 g of the title
compound (90% of theory). LC-MS (Method |1): R £ 1.28'min; MS (ESIpos): m/z = 444 (M+H)+

11-1 NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.3£1t, 3H), 3.99 (s, 2H), 4.15 (g, 2H), 5.90 (s, 2H), 57.17 (dt,
1H), 7.21-7.31 (m, 2H), 7.38 (m, 1H), 8.55 (dd, 1H), 8. d, 1H), 8.96 (s, 1H). Example 85A Ethyl1- {
4-chloro-215-fluoro-1-(2-fluorobenzyl)-1H-pyrazolo /,4-b yridin-3-yl]pyrimidin-5-

yllcyclopropanecarboxylate 101.44 g (3.24 mmol) of le 84A were initially charged in 40 ml of
THF/DMF (v/v = 1/1). 410 HO o
H.C
H,C
7 O—cpy

6.80 g (about 18.446 mmol) of Example 76A weredalissd in 272 ml of ethanol, 6.942 g (36.892
mmol) of dimethyl 2,2-dimethyl-3-oxobutanedioatee¢dribed in J. Am. Chem. Soc. 124(14),
3680-3691; 2002) were added and the mixture waedtiat 50°C overnight. After cooling, a
5 precipitate was filtered off and washed with etHafbe residue was taken up in a large quantity
of ethanol, resulting in the formation of anothetid This was filtered off and washed with
ethanol and diethyl ether. The solid was dried @ndesponded to the title compound 2.21 g (26%
of theory). The filtrate was concentrated and thearified by preparative HPLC
(acetonitrile:water:water +1%TFA — 40:55:5). Thisvg an additional 0.64 g (7% of theory) of the
10 title compound. In total, 2.85 g (33% of theory)tioé title compound were obtained.

LC-MS (Method 1): R= 1.03 min; MS (ESIpos): m/z = 441 (M+H)

Example 78A

5-Fluoro-3-iodo-1-(2,3,6-trifluorobenzyl)-1H-pyrdnf3,4-b]pyridine

=
F

15 10.0 g (38.021 mmol) of the compound from Examg@lenere initially charged in DMF (170 ml),
and 9.41 g (41.823 mmol) of 2,3,6-trifluorobenzybimide and 13.62 g (41.82 mmol) of caesium

carbonate were then added. The mixture was state®T overnight. The reaction mixture was



mg (16.2 mmol, 9%%5%)&%5951@59 Bydriflewere then added a little at a time. The resulting solution
was stirred for about 30 min (until the evolution of gas had ceased). 0.587 ml (6 81 mmol) of
1,2-dibromoethane was then added, and the mixture wagstirred at room temperature for 1 h. The
reaction mixture was hydrolysed with 50 ml of water and extracted with 50 ml of ethyl 15 acetate. The
organic phase wathenezfidessieedaiatH{ B0 ml)vaatestimee foo Ath Mg esipietuwahiltrrs vt avitixtseietied with
ethyl acetate (2 x gQsrt) aieh tagtep ARINSh LGRS PRRSE SMeF e invastie davishi satugadechacirous
sodium chloride s%%ion. ?fg; O}j%ig%orvgr magnesium sulphate, the solvent was separated off on a rotary
evaporator. This gavéofi%3 of the titie ompound in a purity of about 80% (yield 79% of theory). The
crude material was used without further work-up for the 20next step. LC-MS (Method 1): R = 1.36 min;
MS (ESlpos): m/z<210 YrHsfDBRTC 24 P'28-Foreign Countries -115- 1H NMR (400 MHz, DMSO-d6):
6 [ppm] = 1.10 (t, 3H), 1.46 (m, 2H), 1.65 (m, 2H), 4.08 (q, 2H), 5.90 (s, 2H), 7.17 (t, 1H), 7.21-7.29 (m,
2H), 7.37 (m, TH) MPEESthesk Yz & #88AYI+1H1), 8.94 (s, 1H). Example 86A 5 Ethyll - {
4-azido-215-fluoro-1-(2-fluorobenzyl)-1H-pyrazolo [3 ,4-b]pyridin-3-yl]pyrimidin-5-
yllcyclopropanecatboXiylBt&0D. BHg, R\EFAIMOF 6f Bxandbip 836 weré (mtidHy, ahekgedhih @30 .mlef DMF.
217 mg (3 34 mmg}) of podivgazige were then added. The mixture was then stirred at 60C overnight.
After cooling, 10 150 ml of water were added and the reaction mixture was extracted with ethyl acetate (3
x 70 ml). The corry::))i(% lgr@gnic phases were then washed with saturated aqueous sodium chloride
solution. After dry gnesium sulphate, the solvent was separated off on a rotary evaporator. This

gave 1.15 g of the tE ugﬁ(%f(’)' ! oglg(_jtrilﬂg?é%g%g @E}?P%’%\%g(é/ﬁ?’ gi%/'o d]%f e:'g %%@Qr)ﬂ%me crude material was used
F

without further work- & hext M MS (ESlpos): m/z = 477
(M+H)+ Example 87A F
N
AN N\ =
| N
P
F
\
N

10
12.1 g (29.72 mmol) of Example 78A were reactedagumusly to Example 8A. This gave 9.35 g

of the title compound in a purity of 79% (81% oédtiny).
LC-MS (Method 1): R= 1.08 min
MS (ESIpos): m/z = 307 (M+H)

15 1H NMR (400 MHz, DMSO-d6)5 = 5.91 (s, 2H), 7.21 - 7.23 (m, 1H), 7.57 - 7.61, (H), 8.51
(dd, 1H), 8.89 (t, 1H).

Example 80A

5-Fluoro-1-(2,3,6-trifluorobenzyl)-1H-pyrazolo[3pyridine-3-carboximidamide acetate



BHC 101 028'FO@@l@?‘HQ@%reﬂn‘%oﬁr&ﬁ’es@ (2.41 mmol) of Example 86A were initially charged in 30
ml of DMF. 500 mg (10%) of palladium on activated carbon were then added. The mixture was
subsequently hydrogenated at a hydrogen pressure of-1 atmosphere for 3 h. The reaction mixture was
filtered through Celite. The 5 filter cake was washed with DMF and the volatile components were
separated off on a rotary evaporator. The crude material gbtained in this manner was dried under high
vacuum overnight. This gave 1.28 g of crude material whick codtained the title compound in a purity of
about 90% (LC-MS). The material obtained in this manner @7 d without further purification. LC-MS
(Method 3): 12, = 1.11 min; MS (ESIpos): m/z = 451 (M H BHC 10 1 028-Foreign Countries - 117 -
Worklng examples: Example 1

d]pyrlmldln -6-one 5

x CH,COOH

9.1 g of the crude compound of Example 79A weretezhanalogously to Example 9A. This gave

7.77 g of the title compound (86% of theory).
LC-MS (Method 1): R=0.61 min
5 MS (ESlpos): m/z = 324 (M+H)

Example 81A

5-Fluoro-1-(2,3,6-trifluorobenzyl)-1H-pyrazolo[3Bpyridin-3-carboximidohydrazide

F
F
N
T N F
//
F
H
N
HN
NH

10 7.77 g (20.271 mmol) of Example 80A were reacteml@agously to the synthesis of Example 70A.
This gave 6.85 g of the title compound (99% of thiieoThe compound was used without further

purification for the next step.
LC-MS (Method 1): R= 0.59 min; MS (ESIpos): m/z = 339 (M+H)

Example 82A

15 Methyl 2-{3-[5-fluoro-1-(2,3,6-trifluorobenzyl)-1Hpyrazolo[3,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-

triazin-6-yl}-2-methylpropanoate



425 mg of palladitgn@rllc%%q:g}g‘gp)&%pﬁr@gded to 1.00 g (1.944 mmol) of Example 55A in DMF (50
ml), and the mixture was hydrogenated at atmospheric hydrogen pressure for 4 h. The mixture was then

filtered through Celite and concentrated to dryness. Theiesidue was purified by preparative HPLC
(acetonitrile:water (+0.05% formic acid) gradient). This gave 500 mg of the title 10compound (66% of
theory). LC-MS (Method 1): R = 1.00 min; MS (ESIpos): mjz = 389 (M+H)+ 1H NMR (400 MHz,
DMSO-d6): 6 [ppm] = 1.38 (s, 6H), 5.86 (s, 2H), 7.13-7.17 ( (), 7.21-7.26 (m, 2H), 7.34-7.39 (m, 1H),
7.44 (dd, 1H), 8.64 (s, 1H), 8.67 (dd, 1H), 8.87 (dd, 1H), 11.6 , 1H). 15 Example 2
215-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo [3
,4-b]pyridin-3-y1]-5,5-dimethy1-5,7-dihydro-6H \Io
Countries -118- 1.74 g (about 1.944 mmol) of|Exanpple
This gave 644 mg of the title compound (78%-8{ t

m/z = 407 (M+H)+ 51H NMR (400 MHz, DMSO-d6): 6 [

S@A Wvere reacted analogously to Example 1.
C-MS (Method 1): R = 1.10 min; MS (ESIpos):
m] = 1.38 (s, 6H), 5.85 (s, 2H), 7.14-7.18 (m,

68 (s, 1H), 8.75 (dd, 1H), 11.58 (s br, 1H).
Example 3 211- (2-Fluorobenzyl)-1H-pyrazolo [3,4-b yridir\gﬁ-yl]-4,5-dihydrospiro [furan-3,51-pyrrolo
[2,3- d]pyrimidin]-61(TH)-one 10

37 O—cp,
6.85 g (20.271 mmol) of the compound from Examgd@ 8vere dissolved in 300 ml of ethanol,
7.629 g (40.542 mmol) of dimethyl 2,2-dimethyl-3etxutanedioate (described in J. Am. Chem.
Soc. 124(14), 3680-3691; 2002) were added and tkeuma was stirred at 50°C overnight. After
5 cooling, a precipitate was filtered off and washeth ethanol. The filtrate was concentrated and
then purified by preparative HPLC (methanol:watér28). This gave 3.30 g (33% of theory) of

the title compound.
LC-MS (Method 3): R= 1.24 min; MS (ESIpos): m/z = 477 (M+H)

Example 83A

10 Ethyl {2-[5-fluoro-1-(2-fluorobenzyl)-1H-pyrazolofd-b]pyridin-3-yl]-4-hydroxypyrimidin-5-yl}-

acetate




BHC 10 1 028-Fogigh 6Guplies e, r]r%o&n% MS (Method 1): R = 0.92 min; MS (ESIpos): m/z = 417
(M+H)+ 1H NMR Z, ppm] = 2.23-2.29 (m, 1H), 2.34-2.41 (m, 1H), 3.89 (d, 1H),
3.97 (d, 1H), 4.07-4.11 (m, 1H), 4.12-4. 18 (m, 1H), 5.8614x 2H), 7.13-7.17 (t, 1H), 7.21-7.26 (m, 2H),
7.34-7.39 (m, 1H), 7.44 (dd, 1H), 8.57 (s, 1H), 8.67 (dd, 1H), 8.87 (dd, 1H), 11.72 (s br, 1H). 5 Example 4
211-(2-Fluoroben2y20-4 H5pia anoiel) 304 -BYpynidin8- i 51 A2 iy @rofeh -ply cietby? Bdipyhniriied®atine 9.46
g (23.276 mmol) q&ﬁm@i@lae%%mwmi@dwsm:g@%@&kﬁmmha@é@ P62 HQ 226 mmol) of
potassium tert- but0f< were a g%omgn&%] rsetr\éva hSIIrllrr ﬁ Tfor 1hw Lﬁter W%g en adde{jl,1 the pH
was adjusted to pf1|1 %Dusm ace iC aci & mixtdre' wasinen &t wreﬁ”aﬁi min-Ahe mixture
was then extracted"tﬁ'#éeWﬁéb%lﬂ?@ﬂ?&/ﬁh@@t@aﬁdﬁh@t@@lﬁ%r?éd%r‘g&ﬁ‘?kﬁﬂﬁé@é@ Wwilrevdrashegavith
saturated aqusous&@dieid &iﬂ@ﬂi@@tﬁ@|t58bﬂoﬂ' hwmeamifemmtmsdmm drigdigen sediim sitihate,
filtered and concentrate % {9 ddsr ness. [ T dalfI]%I }1 cﬁmrhrpeme r@b Bltered off W|th suctlon
The filter cake was was repeatedly met anol Yunder high' vac unq uFHls ggve 6.61
g of the title comp@fh’ﬁ@§%’%&l@QSb@GF'fWeQﬂWP%JGdK@é"/(’I\%MOd 1): R = 0.82 min; MS (ESlpos): m/z =
361 (M+H)+ 1H NMR (400 MHz, DMSO-d6): 6 [ppm] = 3.68 (s, 2H), 5.85 (s, 2H), 7.14-7.18 (m, 1H),
7.21-7.27 20(m, 2H;\r8a471381 (b1, ReHD, 07 ain (5 (B$pesi Iz, =1 KR6 8M7H]dd, 1H), 8.88 (dd, 1H), 11.58 (s,
1H). BHC 10 1 028-Foreign Countries - 120 - Example 5

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.19 (t, 3H), 3.48 (s, 2H), 4.09 (g, 213)86 (s, 2H),

10 7.16 (t, 1H), 7.24 (t, 1H), 7.31-7.34 (m, 2H), B(s br, 1H), 8.48 (d, 1H), 8.78 (s, 1H), 12.88 (s
br, 1H).

Example 84A

Ethyl  {4-chloro-2-[5-fluoro-1-(2-fluorobenzyl)-1Hyrazolo[3,4-b]pyridin-3-yl]pyrimidin-5-yl}-

acetate

15

1.53 g (3.60 mmol) of Example 83A were initiallyacged in 3.35 ml (36.0 mmol) of phosphoryl
chloride. 0.684 ml (5.40 mmol) of N,N-dimethylan# was then added. The mixture was
subsequently reacted in an oil bath at 150°C faor The volatile components were separated off
on a rotary evaporator and the residue was thesfudhyrstirred into 50 ml of 2 M aqueous sodium
20 carbonate solution. The mixture was stirred forrib and the solid was filtered off. The solid was
taken up in ethyl acetate and washed with saturateetous sodium chloride solution, and the

organic phase was dried with magnesium sulphate. sbivent was separated off by distillation



211- (2-Fluorobengyl)15H-pysaz9l0.43 Sipgidin-3-yllspiro [cyclopropane-1,51-pyrrolo [2,3-
d]pyrimidin]-61(TH)-one 5 394 mg (0.913 mmol) of Example 22A were reacted analogously to the
procedure of Example 4. This gave 186 mg of the title compound (53% of theory). LC-MS (Method 1): R =
0.95 min; MS (ESIpos): m/z = 387 (M+H)+ 1H NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.64 (ddd,
2H), 1.86 (ddd, 2HN B3B8 {esH)repsuee(antH e TeERiqe 2Fagnd riHigh 34CP 88 Qremighy, 7o qaie, 1.FA,98.39
(s, 1H), 8.67 (dd, sHheBift cslebokPbibodsloT Bdsry, LH). Example 6
311-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5,7-dihydro-6H-pyrrolo[2,3-e][1,2,4]- triazin-6-one

BHC 101 028'FO[%Q\WSQMU&%{)?%IZ§%H;(QE (A8IBYY): m/z = 444 (M)
(3-11-(2-fluorobenzyl)-1H-pyrazolo[3,4-14pyridin-3-yll-5-hydroxy-1,2,4-triaz 12 - 6-yllacetate 5.950 g

(14.441 mmol) of t ro ple 23A were dissplved in 70,m| of ethan nd 3,351 g
(20.929 mmol) of i%ﬁk@@%@%ﬂtane |6@\'té e@kﬁb?églﬂl’éﬁt%'#gs n%ﬁ#.zbg),%géﬁ;%%%%}\’/wre
added. The m¥turelw&@t HeBiecRat 18l Ak migitt (Mfidt) BB dHIh8. 8d (AW fft8edd. dffwith suction,
washed with a little ethanol and dried under high vacuum (purity according to LC/MS = 43%).  Step (b):
Methyl (5-am no-Ekaiffdsrobenzyl)-1H-pyrazolo[3,4-14pyridin-3-yll4,2,4-triaz 12 -6- 10yllacetate 14 ml
of phosphoryl chloride were added to 1.100 g (1.199 mmol) of the intermediate from Step a), and the
mixture was stirredtay100G-farchidio-b.[AMflesreaoiing dhesesotionynabdiee, wilp sidires ytgrkklgimy-of
concentrated am I tion, T Ixture was stirred at RT for 20 min. The precipitate formed was
filtered off, Washergﬁ\%%ﬁ?ﬁ%}fﬁ%ﬁg%%ﬁg dried under high vacuum.
158tep(c):3-11-(2-FIuorobenzyl)-lH-pyrazoIo[3,4-b]pyridin-3|5yll-5,7-dihydro-6H-

CH,

10 1.44 g (3.24 mmol) of Example 84A were initiallyacged in 40 ml of THF/DMF (v/v = 1/1). 410
mg (16.2 mmol, 95% pure) of sodium hydride werenthelded a little at a time. The resulting
solution was stirred for about 30 min (until theokntion of gas had ceased). 0.587 ml (6.81 mmol)
of 1,2-dibromoethane was then added, and the neixtas stirred at room temperature for 1 h.
The reaction mixture was hydrolysed with 50 ml dditer and extracted with 50 ml of ethyl

15 acetate. The organic phase was then washed withl Bter. The combined aqueous phases were
extracted with ethyl acetate (2 x 30 ml) and thmlsimed organic phases were then washed with
saturated aqueous sodium chloride solution. Aftgind over magnesium sulphate, the solvent
was separated off on a rotary evaporator. This dav& g of the title compound in a purity of
about 80% (yield 79% of theory). The crude matewak used without further work-up for the

20 next step.

LC-MS (Method 1): R= 1.36 min; MS (ESIpos): m/z = 470 (M+H)



PYrroIo[2,3-e][1,2§_]|tc5i%i@-@z§_r&%ryaﬁ Kiermediate from Step b) was dissolved in 350 ml of methanol, and
20 drops of a 1 N aqueous sodium hydroxide solution were added (pH = 6). The mixture was stirred at RT
overnight and concentrated on a rotary evaporator. Theirgsidue was purified on silica gel (mobile phase:
20dichloromethane/methanol, 96:4). This gave 67 mg (15% of theory) of the title compound. LC-MS
(Method 1): R, = CI88IMRN(4RMBMEIpDs)Sad: 3 BEM[MEH] (BRHD, 1046 ORRERrERN(COANNRE!- 222 - 1H
NMR (400 MHz, DASSQ-d8); & [oP(e] 15934 44n5588, (aH 17 dds7dkB (), BHb Fr2dn, 341, 2H),
7.34-7.42 (m, 2H)18 65-8.67 (m, 2H), 11.53 (s br, 1H), 13.55 (s br, 1H). Example 7

4-(Dif|uoromethyl)-'2_| "1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5,5-dimethy1-5,7-
5dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one The crude product from Example 28A (1.24 g, about 1.312
mmol) was hydro@ﬁ&l@é—%@%logously to the procedure of Example 19A. The mixture was then filtered
through Celite and concentrated. The residue was purified by preparative HPLC (mobile phase:
acetonitrile/water il 0.1 % itHaud G-l oThis(gdveraeanaiy- Sivrz e donipyodind (imysiBidindory).
LC-MS (Method 1ypBcobrodaitibarbbRy(Eto0s): m/z = 439 [M+H].

N o

" (
0

CH

1.51 g (2.57 mmol) of Example 85A were initiallyached in 30 ml of DMF. 217 mg (3.34 mmol)
of sodium azide were then added. The mixture wan #tirred at 60°C overnight. After cooling,
10 150 ml of water were added and the reaction mixivae extracted with ethyl acetate (3 x 70 ml).
The combined organic phases were then washed aifitinated agueous sodium chloride solution.
After drying with magnesium sulphate, the solveasvgeparated off on a rotary evaporator. This
gave 1.15 g of the title compound in a purity 0bath68% (93% of theory). The crude material

was used without further work-up for the next step.
15 LC-MS (Method 1): R= 1.33 min; MS (ESIpos): m/z = 477 (M+H)

Example 87A

Ethyl 1-{4-amino-2-[5-fluoro-1-(2-fluorobenzyl)-1gyrazolo[3,4-b]pyridin-3-yl]pyrimidin-5-

yl}cyclopropanecarboxylate



H NMR (400 MHzgDMR3-6/64: l%[geﬂq:ou;l,trz}z}s(s 6H), 5.89 (s, 2H), 7.08-7.40 (m, 5H), 7.47 (dd, 1H), 8.69
(dd, 1H), 8.92 (dd, 1IH), 12.00 (s br, 1H). Example 8 15211- (2,4-Difluorobenzyl)-1H-pyrazolo

[3,4-b]pyridin-3-yl]spiro [cyclopropane-1,5' -pyrrolo [2,3-1dkpyrimidin]-61(TH)-one BHC 10 1 028-Foreign
Countries - 123 - Step (a): Ethyl
E(4-chloro-2-11-(2,4-difluorobenzyl)-1H-pyrazolo[3,4- b]pyri

-3- yIIpyr|m|d|n5 ylicyclopropanecarbo)cylate
1% 15 ml of DMF, 360 mg 5 (9.012
mmol) of sodlum hydrlde (60% suspension in mineral oil) € ed and the mixture was stirred at RT
for 15 min. 1.015 g (5.407 mmol) of 1,2-dibromoethane was thew-added, and the mixture was stirred at
RT for 2 h. Water and saturated aqueous sodiu id&\solution were added and the mixture was
extracted three times with ethyl acetate. The combinefl orgblnic phases were dried over sodium sulphate
and concentrated on a rotary evaporator. This'ga 48T0g 10(purity 54%, 54% of theory) of the
intermediate Step (b): Ethyl
El1l4-amino-2-11-(2,4-difluorobenzyl)-IH-pyrazolo[3,4- b]Mdl
ylicyclopropanecarboxylate The intermediate from Step dissolved in 13 ml of DMF, and 95 mg
(1.461 mmol) of sodium azide were added. The reagtiqif mixture was stirred at 60C for 7 h and then, after
cooling, added 15 to water. The mixture was extracted three Angs with ethyl acetate. The combined
organic phases were washed with saturated aqueouzﬁs@ chloride solution and dried over sodium

-yllpyrimidin-5-

sulphate, 10 ml of DMF were added and the ethyl acetate removed on a rotary evaporator at 80
mbar. 20 ml of DMF were added to the product-contaifiihg DMF solution, 250 mg of palladium (10% on
carbon) were added and the mixture was hydrogenated at atmospheric pressure overnight. The

20reaction solutiop i!%a% r{ﬂtﬂer%% PHOE&iTE SuR m?efﬁﬁﬁfaﬁ%ﬁe"d‘ﬁ YPRIGHE BRnd RRsgrppined

organlc phases were C centrate on a rotary evaporator.
palladium on activated carbon were then added.rlixéure was subsequently hydrogenated at a

hydrogen pressure of 1 atmosphere for 3 h. Theiogamixture was filtered through Celite. The
5 filter cake was washed with DMF and the volatilenpmnents were separated off on a rotary

evaporator. The crude material obtained in this meamwas dried under high vacuum overnight.

This gave 1.28 g of crude material which contaitfezltitie compound in a purity of about 90%

(LC-MS). The material obtained in this manner wasduwithout further purification.
LC-MS (Method 3): R= 1.11 min; MS (ESIpos): m/z = 451 (M+H)

10



BHC 101 028-Fo@j@lggﬂgiggréiagﬁal}%ptermediate from Step b) was taken up in 20 ml of TI_-lF, 109
mg (0.974 mmol) of potassium tert-butoxide were added under an atmosphere of argon and the mixture
was stirred at RT for 2 h. Water was added, and the pHiafrthe reaction mixture was adjusted to pH =5
with acetic acid. The mixture was stirred at RT for 10 min and the mixture was extracted with ethyl
acetate. The 5 coioirtkétl exganiesphases were dried over sodium sulphate and concentrated on a rotary
evaporator. The residue was purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1%
formic acid, gradignab®18@ 70:30). This gave 101 mg of the title compound (25% of theory). LC-MS
(Method 1): R = 0.93 min; MS (Elpos): m/z = 405 [M+H]. 101H NMR (400 MHz, DMSO-d6): 6 [ppm] =
1.62-1.65 (M, 2H)23185-&18SdmBnRH))119-S50| - B ridatabbls. dndrdts Hidhyaidder. Agtelo2H), 8.39 (s,
1H), 8.67 (d, 1H),(%}i8% dI I:H@_brlléLJ? (s br, 1H). Example 9

311-(2-Fluorobenz )3 -pyrazolo[3,4-b]pyridin-3-y1]-7,7-d methy1-5,7-dihydro-6H-pyrrolo[2,3-
15e][1,2,4]triazin-6-one Step (a): Methyl 2-{3-[I -(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-yll -5
-hydroxy- | ,2,4- triazin-6-yl]-2-methylpropanoate 6.00 g (14. mmol) of the compound from Example
23A were dissolved in 70 ml of ethanol, and 202.740 g (14.5 yol) of dimethyl
2,2-dimethy1-3-oxobutanedioate (described in J. Am. Chermr. 24(14), 3680-3691; 2002) were
added. The mixture was heated at reflux overni
cooling, the solid was filtered off with suction 11d shed,\yvith a little ethanol, and the filtrate was
concentrated and dried under high vacuum.

N
N7\
—
HN CH,
a CH3

425 mg of palladium on carbon (10%) were added.@® 3 (1.944 mmol) of Example 55A in

DMF (50 ml), and the mixture was hydrogenated atospheric hydrogen pressure for 4 h. The

mixture was then filtered through Celite and cortied to dryness. The residue was purified by

preparative HPLC (acetonitrile:water (+0.05% forraad) gradient). This gave 500 mg of the title
10 compound (66% of theory).

LC-MS (Method 1): R= 1.00 min; MS (ESlpos): m/z = 389 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.38 (s, 6H), 5.86 (s, 2H), 7.13-7.17 (iH), 7.21-7.26
(m, 2H), 7.34-7.39 (m, 1H), 7.44 (dd, 1H), 8.64%Hl), 8.67 (dd, 1H), 8.87 (dd, 1H), 11.61 (s br,
1H).

15 Example?2

2-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-ylI]-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one



Step (b): BHC 10 1 028-Foreign Countries, . . )
3-11-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-yll-7,7-dimethyl-5,7-dihydro-6HPYrrolo[2,3-e][1,2,4]tria

zin-6-one 535 ml of phosphoryl chloride were added to theg intermediate from Step a), and the mixture
was stirred overnight. The reaction mixture was dissolved in 500 ml of acetonitrile and, with ice cooling,
stirred into 300 ml of concentrated ammonia solution. The niixture was stirred at RT for 2 h and
concentrated on a rotary evaporator. The residue was stirred witrwater and ethyl acetate and the
aqueous phase was extracted with ethyl acetate. The comhin&g Anic phases were dried over
10sodium sulphate and concentrated on a rotary eyaporator. Theresidue was purified by preparative
HPLC (mobile phase: methanol/water, gradient 30: :TQ). This gave 701 mg (25% of theory) of the title
compound. LC-MS (Method 1): R = 0.96 min; M (Elgos),M/z = 405 [M+H]. 1H NMR (400
MHz, DMSO-d6): 6 [ppm] = 1.45 (s, 6H), 5.88(s, %A}, 7.16 (dt, 1H), 7.21-7.27 (m, 152H), 7.34-7.40 (m,
1H), 7.48 (dd, 1H), 8.71 (dd, 1H), 8.86 (dd, 1H), 12.16 (s, Example 10 211-
(2,3-Difluorobenzy1)-1H-pyrazolo [3,4-b]pyridin-3-yl]spi|rq>fcy propane-1,5' -pyrrolo [2,3-
d]pyrimidin]-61(TH)-one BHC 10 1 028-Foreign Countrigs_- }26 - Under argon, 0.80 g (1.802 mmol) of
the compound obtained in Example 38A were dissolved/n 1% ml of DMF, 360 mg (9.012 mmol) of sodium
hydride (60% suspension in oil) were added and the Hixeur §Hiirred at RT for 15 min. 1.015 g (5.407
mmol) of 1,2-dibromoethane were then added, and the turewas stirred at RT for 2 h. Water and
saturated aqueous sodium chloride 5 solution were addé&d, and the mixture was extracted three times
with ethyl acetate. The combined organic phases were dried over sodium sulphate and concentrated on a
rotary evaporator(-lTﬂs; %@@ﬁmml@wﬁmﬁvi@%p@%ﬁqﬁ&f@%ﬂﬁﬁnéb@u&gﬂmdm Stemigyaletbyh
El4-amino-2-11-(2,3-difluqgrobenzyl)-1H- zolo[3,4:b]pyridin-3-yllpyrimidin-5-

ylicyclopropanecar o??ytpa?e':t ?[Soprge()?ﬁw?e@rr%%?ﬂg ?% Step a) was dissolved in 13 ml of DMF, and 131
mg (2.020 mmol) of sodium azide were added. The reaction mixture was stirred at 60C for 7 h and, after

cooling, added to Watdp, MR oL SRR FrPee)tiféS vitd Sy acetate. The combined organic

phases were wasklmed with saturated aqueous sodium chloride solution and dried over sodium, 10 ml of
DMF were ad8ed ahtiMite(@RRyY HecPAS Weks depRBVEdL 51 &1StaP SvdBothior dtabitbEY. 28147
(m, 2H), 7.35-7.40 (m, 1H), 8.59 (dd, 1H), 8.631(s), 8.75 (dd, 1H), 11.58 (s br, 1H).

Example 3

2'-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridinyd}-4,5-dihydrospiro[furan-3,5'-pyrrolo[2,3-
d]pyrimidin]-6'(7'H)-one

10 O

96 mg (0.177 mmol) of Example 57A were reacted @yalsly to Example 1. This gave 51 mg of
the title compound (68% of theory).



15 DMF were addgq(golg?d%@g%qq%o&%mp& DMF solution, 250 mg of palladium (10% on carbon) were
added and the mixture was hydrogenated at atmospheric pressure for 2 h. The reaction solution was
filtered through Celite and the filter cake was washed witioDMF. The combined organic phases were
concentrated on a rotary evaporator.  Step (c): 2r- fl -(2,3-Difluorobenzyl)-IH-pyrazolo[3,4-b]pyridin-3-yll
spiro[cyclopropane@E9S-(MBthoedloRx 3-8 pyir M tE StroaR nére Fhe(MSilue was taken up in 25 ml of
THF, 151 mg (1.346 mmol) of potassium tert-butoxide were added under an atmosphere of argon and the
mixture was stirretHatliRR {00@ WHY\ atas @) aojpﬁ@d] te thesreaetian mMxtarsdamditie, piHwagradpsted to pH
- o wsing acetc asigy TRAMPASEIESGINER 30 1 10 THRERD Sulracischwith ol Acetaiss The

combined organic phases were dried over 25s |um sulphate ‘and concentrate on a rotary evaporator.
The residue was giiifiedby prépatitivé ‘H‘ﬁﬂ@: ’(H?oﬁiﬁg &%é@@é@téﬁﬂr#e%éﬁ@r%ihlé Ia/éqéfnﬁa)aud,
gradient 50:5070:30). This gave 227 mg of the title compound (42% of theory). LC-MS (Method 1): R =
0.93 min; MS $EIpgex@maigA= 405 [M+H]. 11-1 NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.62-1.65 (m,
2H), 1.85-1.88 (m, 2H), 5.90 (s, 2H), 307.06-7.10 (m, 1H), 7.15-7.21 (m, 1H), 7.37-7.46 (m, 2H), 8.39 (s,
1H), 8.68 (dd, 1HR-B.8& Ktlayy diehz /1148 g dorol a1 Y-BleDidi0 360 2 84Rpeenchiti Qpuoitfiz.S-dlbgimidinample 11
211-(2,3-Difluorohgpzyl1)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5,5-dimethy1-5,7-dihydro-6Hpyrrolo[2,3-d]pyrimi
din-6-one 50.86 g (about 1.800 mmol) of the compound obtained in Example 41A was reacted
analogously to the procedure of Example 4. This gave 331:mg of the title compound (45% of theory).

9.46 g (23.276 mmol) of Example 19A were initiatharged in THF (400 ml), and 2.612 g
10 (23.726 mmol) of potassium tert-butoxide were adddae mixture was stirred at RT for 1 h,
water was then added, the pH was adjusted to phdirigwacetic acid and the mixture was then
stirred at RT for 10 min. The mixture was then agted three times with ethyl acetate and the
combined organic phases were washed with saturageeous sodium chloride solution. The
organic phase was then dried over sodium sulplidtiered and concentrated to dryness. The
15 residue was slurried in methanol and filtered ofthwsuction. The filter cake was washed
repeatedly with methanol and then dried under highuum. This gave 6.61 g of the title

compound as a solid (78% of theory).
LC-MS (Method 1): R= 0.82 min; MS (ESIpos): m/z = 361 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 3.68 (s, 2H), 5.85 (s, 2H), 7.14-7.18 (iH), 7.21-7.27
20 (m, 2H), 7.34-7.38 (m, 1H), 7.42 (dd, 1H), 8.49 18l), 8.67 (dd, 1H), 8.88 (dd, 1H), 11.58 (s,
1H).



LC-MS (Method 1%,_;]@10100% PUR M LEIBRS): m/z = 407 [M+H]. 1H NMR (400 MHz, DMSO-d6): 6
[ppm] = 1.38 (s, 6 . , 1H), 7.14-7.20 (m, 1H), 7.36-7.41 (m, 1H), 7.44 (dd, 1H), 8.65
(s, 1H), 8.68 (dd, 1H) 8.88 (dd 1H) 11. 59 (s br, 1H). 1@dexample 12
4-Cyclopropyl-211-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5,5-dimethy1-5,7-dihydro6H-pyrrolo[
2,3-d]pyrimidin-6-6nemBEi® 10 1 028-Foreign Countries - 128 - The solution obtained in Example 47A
was hydrogenated analogously to Example 19A. Purification by preparative HPLC (mobile phase:
acetonitrile/water wim@ EMofobmizy&ddi)pgmmld&mg]pﬁrthieﬂ];@imjayploumda(ﬁ%ﬁf—ﬂyeolg{)z,5 LC-MS
(Method 1): R = 1d]jﬁy Il}% g5 m/z = 429 [M+H]. 1H NMR (400 MHz, DMSO-d6): 6 [ppm] =
1.14-1.18 (m, 2H), 2713 (m, H) 1.48 (s, 6H), 2.23-2.27 (m, 1H), 5.84 (s, 2H), 7.12-7.25 (m, 3H),
7.33-7.38 (m, 1H), 745 (dd, 1H), 8.39 (s, 1H), 8.66 (dd, 1Hr\_, 8.69 (dd, 1H), 11.52 (s br, 1H). Example 13
10211-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]°8,5-dimethy1-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one BHC 10 1 028-Foreign Count

5 394 mg (0.913 mmol) of Example 22A were reactedaguausly to the procedure of Example 4.
This gave 186 mg of the title compound (53% of tkeo

LC-MS (Method 1): R= 0.95 min; MS (ESIpos): m/z = 387 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.64 (ddd, 2H), 1.86 (ddd, 2H), 5.85 (8)27.16 (t,
1H), 7.22-7.27 (m, 2H), 7.34-7.38 (m, 1H), 7.42,(a#), 8.39 (s, 1H), 8.67 (dd, 1H), 8.87 (dd,
10  1H), 11.78 (s br, 1H).

Example 6

3-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3B5, 7-dihydro-6H-pyrrolo[2,3-€][1,2,4]-

triazin-6-one



0.75 g (about 1.269 mmp}) 9Jdhe comegHRdQPtained in Example 50A was reacted analogously to the
procedure of Example 4. This gave 193 mg of the title compound (37% of theory). LC-MS (Method 1): R =

0.97 min; MS (Elpos): m/z = 407 [M+H]. 1H NMR2¢400 MHz, DMSO-d6): 6 [ppm] = 1.38 (s, 6H),
5.83 (s, 2H), 7.06 (ddd, 1H), 7.26-7.38 5(m, 2H), 7.43 (dd, 1H), 8.64 (s, 1H), 8.68 (dd, 1H), 8.87 (dd, 1H),
11.59 (s br, 1H). Example 14 F
211-(2-Fluorobenzy1)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5-met 8-dihydropyrido[2,3-d]-
pyrimidin-7(6H)-one 10 168 mg (0.327 mmol) of Exampl e reacted analogously to Example 1.
This gave 71 mg of the title compound (56% of theory). LC-M ethod 1): R = 0.95 min; MS (ESIpos):
m/z = 389 (M+H)+ 1H NMR (400 MHz, D Ng [ppm] = 1.27 (d, 3H), 2.43 (dd, 1H), 2.76 (dd,
1H), 3.21-3.27 (m, 1H), 5.85 (s, 2H), 7.12-7.2 (m,/3H), N83-7.43 (m, 2H), 8.61 (s, 1H), 8.66 (dd, 1H),
9.04 (dd, 151H), 11.20 (s, 1H). Example 15 B 0 1028-Foreign Countries - 130 - 603 mg (1.061
mmol) of the compound obtained in Example 59A were ed analogously to Example 1. This gave 174
mg of the title compound (37% of theory). LC-MS (Meﬂn({d 10\ R =1.01 min; MS (ESlpos): m/z = 443
(M+H)+ 51H NMR (400 MHz, DMSO-d6): 6 [ppm] = 2.75(d, N—|), 3.29 (signal partially under water signal,

HN

O

Step (a): Methyl {3-[1-(2-fluorobenzyl)-1H-pyraz{Bo4-b]pyridin-3-yl]-5-hydroxy-1,2,4-triazin-
6-yllacetate

5.950 g (14.441 mmol) of the compound from Exang8& were dissolved in 70 ml of ethanol,

5 and 3.351 g (20.929 mmol) of dimethyl 2-oxobutanatk (described in Synth. Commun. 9(7),
603-7; 1979) were added. The mixture was heateefflaix overnight. After cooling, the solid was
filtered off with suction, washed with a little ettol and dried under high vacuum (purity
according to LC/MS = 43%).

Step (b): Methyl {5-amino-3-[1-(2-fluorobenzyl)-Ipyrazolo[3,4-b]pyridin-3-yl]-1,2,4-triazin-6-
10 yl}lacetate

14 ml of phosphoryl chloride were added to 1.10@.499 mmol) of the intermediate from Step
a), and the mixture was stirred at 100°C for 1.7Bfter cooling, the reaction mixture was stirred
into 100 ml of concentrated ammonia solution. Thatume was stirred at RT for 20 min. The

precipitate formed was filtered off, washed witlitie water and dried under high vacuum.

15 Step (c): 3-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-yjpdin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-e][1,2,4]triazin-6-0ne

The intermediate from Step b) was dissolved in @b0f methanol, and 20 drops of a 1 N aqueous
sodium hydroxide solution were added (pH = 6). Tigture was stirred at RT overnight and
concentrated on a rotary evaporator. The residuge maified on silica gel (mobile phase:

20 dichloromethane/methanol, 96:4). This gave 67 ndd4 bf theory) of the title compound.

LC-MS (Method 1): R= 0.83 min; MS (Elpos): m/z = 362 [M+H]



1H), 4.32-4.40 (Mg L), § B Er den’chidnfigd (M. 3H), 7.34-740 (m, 1H), 7.44 (dd, 1H), 8.68 (dd, 1H),
8.77 (s, 1H), 9.06 (dd, IH), 11.55 (s, IH). Example 16
211-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5t#pyrrolo[2,3-d]pyrimidine-5,6(7H)- 10dione

BHC 10 1 028-Foreign Countries - 131 - 2.00 g (5.550 mmol) of Example 4 were initially charged in
dioxane (200 ml), 31 0WORy (A20. VB niiSIP ek [epivirT dbcddde. Vilte meiRi¢sl 2 hetrikBuidwaheated at
reflux for 2 h. Afte?.@@?HﬂQH‘}h‘?.éﬂbﬁH washilesshaidihodyEate WEP‘F}?%%W@'@@@BQ purified by
chromatography on silica gel (mobile phase: cyclohexane/ethyl acetate 1:1). This gave 890 mg of the title
compound (42% 29f %ry). LC-MS (Method 1): R = 0.93 min; MS (ESIpos): m/z = 375 (M+H)+ 1H NMR
(400 MHz, DMSO‘G‘%&B%‘['D- pm] =5.91 (s, 2H), 7.17 (ddd, 1H), 7.21-7.26 (m, 1H), 7.27731 (ddd, 1H),

7.35-7.41 (m, 1H), 7 5. dd, 1H), 8. dd, 1H), 8.87 (s, 1H), 8. dd, 1 21 (s 0 Example 17
2110 Fluoronen SR s o R S SR oo 5. cloy
rimidin-6-one SAt GhY2@EHGITERA TeiruiintidiEL-enple 16 were initially charged in THF (10 ml), and
0.356 ml 15 (1.069 mmol) of methylmagnesium bromide (3 M solution in diethyl ether) was added. After

15 min at 0C, the mixture was heated at RT for 1 h. The miture was then added to saturated aqueous
ammonium chloride solution and extracted three times with eetate. The organic phases were

combined and washed once with water and once with sat fJueous sodium chloride solution. The
organic phase was then dried over sodium sulphate, filtgred ane-20concentrated. The residue was
purified by preparative HPLC (acetonitrile:wat formic acid) gradient). This gave 55 mg of the
titte compound (53% of theory). N

The crude product from Example 28A (1.24 g, abo812 mmol) was hydrogenated analogously
to the procedure of Example 19A. The mixture wasntfiltered through Celite and concentrated.
The residue was purified by preparative HPLC (mepihase: acetonitrile/water with 0.1% formic

10 acid). This gave 101 mg of the title compound (1o®theory).
LC-MS (Method 1): R= 1.07 min; MS (Elpos): m/z = 439 [M+H]

H NMR (400 MHz, DMSO-¢): & [ppm] = 1.44 (s, 6H), 5.89 (s, 2H), 7.08-7.40 GH), 7.47 (dd,
1H), 8.69 (dd, 1H), 8.92 (dd, 1H), 12.00 (s br, 1H)

Example 8

15 2'-[1-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridi3-yl]spiro[cyclopropane-1,5'-pyrrolo[2,3-
d]pyrimidin]-6'(7'H)-one



LC-MS (Method 1} R i@l%@%ré\%ﬁ &GSRRY): m/z = 391 (M+H)+ BHC 10 1 028-Foreign Countries -

132 - 1H NMR (4 z -d6): 6 [ppm] = 1.50 (s, 3H), 5.86 (s, 2H), 6.29 (s, 1H), 7.16 (ddd, 1H),
7.21-7.26 (m, 2H), 7.34-7.39 (m, 1H), 7.44 (dd, 1H), 8.6426s, 1H), 8.68 (dd, 1H), 8.87 (dd, 1H), 11.53 (s,
1H). Example 18
5211-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5Fhydroxy-5-(trifluoromethyl)-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one At RT, 150 mg (0.401 mmét) of Example 16 were initially charged in

and (trifluoromethyl)trimethylsilane (2.404 ml, s
another 2 days and then allowed to stand at RT witho i,(lring for 2 more days. The mixture was 15then
concentrated and the residue was purified by prepargtive R°PLC (acetonitrile:water (+0.05% formic acid)
gradient). This gave 8 mg of the title compound (4% dfthedry). LC-MS (Method 1): R = 1.01 min. MS
(ESlpos): m/z = 445 (M+H)+ 1H NMR (400 MHz S@-d6): 6 [ppm] = 5.88 (s, 2H), 7.16 (t, 1H),
7.22-7.29 (m, 2H), 7.35- 7.41 (m, 1H), 7.47 (dd, 1H), 8.6 1H), 8.15 (s, 1H), 8.71 (dd, 1H), 8.76 (s,
1H), 8.87 (dd, 1H), 2012.28 (s, 1H). BHC 10 1 028-Fgreignv/Countries

@)

Step (a): Ethyl 1-{4-chloro-2-[1-(2,4-difluoroberH-pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-

5-yl}cyclopropanecarboxylate

Under argon, 0.80 g (1.802 mmol) of Example 33Aaevdissolved in 15 ml of DMF, 360 mg
5 (9.012 mmol) of sodium hydride (60% suspension inamal oil) were added and the mixture was
stirred at RT for 15 min. 1.015 g (5.407 mmol) q2-tlibromoethane was then added, and the
mixture was stirred at RT for 2 h. Water and saadaaqueous sodium chloride solution were
added and the mixture was extracted three timds attyl acetate. The combined organic phases
were dried over sodium sulphate and concentrate@ oatary evaporator. This gave 848 mg
10 (purity 54%, 54% of theory) of the intermediate.

Step (b): Ethyl 1-{4-amino-2-[1-(2,4-difluorobenefH-pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-5-

yl}cyclopropanecarboxylate

The intermediate from Step a) was dissolved in 18fMF, and 95 mg (1.461 mmol) of sodium
azide were added. The reaction mixture was stiate®D°C for 7 h and then, after cooling, added
15 to water. The mixture was extracted three time# wthyl acetate. The combined organic phases
were washed with saturated agqueous sodium chlgotigion and dried over sodium sulphate, 10
ml of DMF were added and the ethyl acetate was vech@n a rotary evaporator at 80 mbar. 20
ml of DMF were added to the product-containing DEBution, 250 mg of palladium (10% on
carbon) were added and the mixture was hydrogerattedmospheric pressure overnight. The
20 reaction solution was filtered through Celite amé filter cake was washed with DMF. The

combined organic phases were concentrated on iy taporator.

Step (c): 2'-[1-(2,4-Difluorobenzyl)-1H-pyrazolof3b]pyridin-3-yl]spiro[cyclopropane-1,5'-
pyrrolo[2,3-d]pyrimidin]-6'(7'H)-one



- 133 - Example 1§HC 10 1 028-Foreign Countries. ) .
311-(2-FluorobenzyI)-1H-pyrazolo[3,4-b]pyridin-3-y1]-7,7-dimethy1-5,7-dihydro-6H-pyrrolo[2,3-

e][1,2,4]triazin-6-one 5 50 ml of phosphoryl chloride wergqadded to 9.700 g (22.025 mmol) of the
compound from Example 61A, and the mixture was stirred at RT overnight. The reaction mixture was
dissolved in 150 nihefiatestsdiaitelmnt Steitblorasdafery s titre@ifitt alefxme €05 7#38Mat | birotassimirated
aqueous amTonzi&’eﬂ%uﬂgg’g@ﬁ%%g@@ghh)o[%ﬂﬁd%QJ%l%@Feaﬁ‘gégggtfﬂi@mThﬁréﬂmB%Mé@l;aﬁrﬁﬁf&gb@t KOOom
temperature for S. odium chloride were then added, Two es formed. The rganic
hase was separAt AL S SN AEEHG Sse G a0 Bl el s et 50
ml). A precipitate fovivel Wasl SHESdilairBd o9f RN clissh e cuighvweasrieXTariefitarteaBWvaseidishEtf three
times with water aghtiesutivigariongrasih eléryl asetate r Rupidheatasitide syascatiedngenhighry
vacuum. This gave 4.58 g (51% of theory) of the title compo -M. ethod 1): R = 0.99 min: MS
(Eiposy: iz = 408 PSP BT RIS A R S it R St gty
7.15-7.30 (m, 3H)0-2%50ormir1 a¢isl, DFAdigN5 &G, TRIP0B. 7icdervEH)O g S her lilg1pomranmegié2ed 311
-(2,3-Difluorobenzydp§yfluoro-1H-pyrazolo [3 ,4-b]pyridin-3-y1]-7,7-dimethy1-5,7-dihydro-6Hpyrrol o
[2,3-e] [1,2,4] triazin-6-one BHC 10 1 028-Foreign Countries -134- 22 ml of phosphoryl chloride were
added to 2.060 g (£43NRhAfTheceapandfeym foxample 684 ang, the mixture was stirred at RT

overnight. The reaction mixture was dissolved in 100 ml of acetonitrile and, with ice cooling, stirred into
290 ml of congentiatRdh AQIE YR AMRAUAFBYHS = 1.621.65 (m, 2H), 1.85-1.88 (m, 2H), 5.6, 2H),
7.07 (dt, 1H), 7.29 (dt, 1H), 7.34-7.44 (m, 2HBB(s, 1H), 8.67 (d, 1H), 8.87 (d, 1H), 11.77 (s br
1H).

Example 9

3-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3}y7, 7-dimethyl-5,7-dihydro-6H-pyrrolo[ 2, 3-
15 e][1,2,4]triazin-6-0ne

Step (@): Methyl 2-{3-[1-(2-fluorobenzyl)-1H-pyrda[8,4-b]pyridin-3-yl]-5-hydroxy-1,2,4-

triazin-6-yl}-2-methylpropanoate

6.00 g (14.562 mmol) of the compound from ExamfdA ere dissolved in 70 ml of ethanol, and
20 2.740 g (14.562 mmol) of dimethyl 2,2-dimethyl-3etsxitanedioate (described in J. Am. Chem.
Soc. 124(14), 3680-3691; 2002) were added. Theumgxtvas heated at reflux overnight. After



5 (35% strength). dhe 1gaction #Hié%"c&‘(ﬂﬁm@@”ed at room temperature for 2 h and then at 50C for 7 h
and subsequently concentrated on a rotary evaporator. The residue was stirred with water and ethyl
acetate and the aqueous phase was extracted with ethylzcetate. The combined organic phases were
dried over sodium sulphate and concentrated on a rotary evaporator. The residue was triturated with
diethyl ether, filtereeP it salidtives filtarteeeffwith suktitnd@rakilee e akitedeivand e fighteseuum.
This gave 748 mgce3é¥atnftaesiy heddhpditlegpireund. LC-MS (Method 3): R = 1.23 min; MS (Elpos):
m/z = 426 [M+H]. 11-1 NMR (400 MHz, DMSO-d6): 6 [ppm] = 1.45 (s, 6H), 5.94 (s, 2H), 7.09-7.21 (m,

2H), 7.41 (q, 1H), , 1), 389,65, 2.1 - exampla 25 4 5 7-dihvdro-6H.
) (q )yl 5(%20%1)11 é&%&? l%\alﬂ[%}ll}?lﬁ%)(%%r , 2% _drRthyi-5,7-dihydro-6H

-(2,4-Difluorobenz é)y_ra_zo 0 [3 ,4-b]pyridin-3-y1]-7,7-dimethy1-5,7-dihydro-6H-
pyrrolo[2,3-e][1,2, BfFoiA-B e B2 P P s-Foreign Countries - 135 - 25 ml of phosphoryl chloride
were added to 2.290 g (5.000 mmol) of the compound from Example 71A, and the mixture was stirred at

RT overnight. The3reBtHHRABRRRY\FRSiHEsURIe RHTELE MesNMBEEIB e AfR AvitR IO TOBIME YiTed
into 350 ml of cone@rdtatedragHe ot arutN ansalirions (@58a\sireogthy). dfhersemation andxtwier was stirred

at room temperatyg A 241 885 BSRE PO AL A0 SHBSSIHERY SORRROLTIESan & AR o

evaporator. The resi was stirred with water an acetate and the aqueous phase was extracted
with ethyl acetate "A7E EONRBIHBIEORIMICPHREEURIRE dfidHesiR? SHEEMISUREIRNARINbAEAE R on a
rotary evaporator.tideqesidiiphass whtlicatedtadtithethyl atieedbtebec o trydticsineikien wyastidet witdy a
te diethy| effer apdl AfieHAOMOIRT PoarRGHIID LTSGR G R (i Wa@?@rrims@[)%é&lﬁative
compound. LC-MS (Method 4): R = 1.06 min. MS (Elpos): m/z = 426 [M+H]. 11-1 NMR (400 MHz,
DMSO-d6): 6 [pprif=Q.Aecpicaripss:smedianpljwaieio gerdienf) 39:3P00n Hiy 4aveq” 9HINS 85%Al 1H),
8.79 (s, 1H), 12.1hétyy,ol Hhg title compound.

LC-MS (Method 1): R= 0.96 min; MS (Elpos): m/z = 405 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 5.89 (s, 2H), 7.15 (dt, 1AR1-7.27 (m,
15  2H), 7.34-7.40 (m, 1H), 7.48 (dd, 1H), 8.71 (dd)18186 (dd, 1H), 12.16 (s, 1H).

Example 10

2'-[1-(2,3-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridi3-yl]spiro[cyclopropane-1,5'-pyrrolo[2,3-
d]pyrimidin]-6'(7'H)-one

20 Step (a): Ethyl 1-{4-chloro-2-[1-(2,3-difluorobenrt H-pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-

5-yl}cyclopropanecarboxylate:



Example 22 BHC 10 1 028-Foreign Countries )
15211-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5-hydroxy-5-phenyl1-5,7-dihydro-6H-

pyrrolo[2,3-d]pyrimidin-6-one BHC 10 1 028-Foreign Caupetries - 136 - At 0C, 75 mg (0.200 mmol) of
Example 16 were initially charged in THF (5 ml), and 0.134 ml of a 3 M solution of phenylmagnesium
bromide in diethyl\éther3@a0 D-thadl). e emdblefithafeempsunidinbd 00 thinieiRifaverasinzaieddnatSRT for
1 h. The_ mixture W%i@ﬁl@d@@%@@@%%%l?@%HG@H?@HM@%%S&M@MQ@&|yﬂ@%%@<§rﬁptﬁ@ th_ree
times with ethyl acgtate. The OE%aH'%Pﬁ?Sf%? e compined and v S%fq ONGS with water and gnee with
saturated aqueous godium entoride Sofution. The organic p%éses Were’theh dned over sodiun su‘?phate,
filtered and conceffdETPHaseBRIUE WAS PUFRTEAtEYpidph il and PRI piee RGNS \FagdT-ah|0Bde
formic acid) geadiesi)tidhiscga e rmedohthaitidecnasnouadiéd2tmes tieoenylberdVIthéMethaded): R =
1.03 min; MS (ESIpos): m/z = 453 (M+H)+ 1H NMR (400 MHz, DMSQ-d6): 6 [ppm] = 5.87 (d, 2H). 7.08
6 14, 77 (00, TP Aerere A o YO SN agb e b N 5 Paad
11.76 (br s, 1H). EREMPE P9 (PumsyHIiYro Fh i eRIB8bEsiTEARi3-pyrazolo [3
,4-b]pyridin-3-y1]-5-methyl-5,7-dihydro-6H15pyrrolo[2,3-d]pyrimidin-6-one BHC 10 1 028-Foreign
Countries - 137 - Step (b): Ethyl 1-{4-amino-2-[1-(2,3-difluoroben)iH-pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-5-

yl}cyclopropanecarboxylate:

10 The intermediate from Step a) was dissolved in 12frDMF, and 131 mg (2.020 mmol) of
sodium azide were added. The reaction mixture viaged at 60°C for 7 h and, after cooling,
added to water. The mixture was extracted threedimith ethyl acetate. The combined organic
phases were washed with saturated aqueous sodlandehsolution and dried over sodium, 10 ml
of DMF were added and the ethyl acetate was remoweairotary evaporator at 80 mbar. 20 ml of

15 DMF were added to the product-containing DMF soluiti250 mg of palladium (10% on carbon)
were added and the mixture was hydrogenated atsptmeoic pressure for 2 h. The reaction
solution was filtered through Celite and the filtake was washed with DMF. The combined

organic phases were concentrated on a rotary exgyor

Step (c): 2'-[1-(2,3-Difluorobenzyl)-1H-pyrazolof3b]pyridin-3-yl]spiro[cyclopropane-1,5'-
20 pyrrolo[2,3-d]pyrimidin]-6'(7'H)-one

The residue was taken up in 25 ml of THF, 151 m848 mmol) of potassium tert-butoxide were
added under an atmosphere of argon and the miwasestirred at RT for 2 h. Water was added to
the reaction mixture and the pH was adjusted te=@Husing acetic acid. The mixture was stirred
at RT for 10 min and extracted with ethyl acetdtiee combined organic phases were dried over

25 sodium sulphate and concentrated on a rotary estgofThe residue was purified by preparative
HPLC (mobile phase: acetonitrile/water with 0.1%nfec acid, gradient 50:5Q- 70:30). This
gave 227 mg of the title compound (42% of theory).

LC-MS (Method 1): R= 0.93 min; MS (Elpos): m/z = 405 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.62-1.65 (m, 2H), 1.85-1.88 (m, 2H), @&, 2H),
30 7.06-7.10 (m, 1H), 7.15-7.21 (m, 1H), 7.37-7.46 @Hi), 8.39 (s, 1H), 8.68 (dd, 1H), 8.88 (dd,
1H), 11.78 (s br, 1H).



At -78C, 100 mg (8,45691p94. @Jrﬁéﬂ'@%ﬂtﬁzswefe initially charged in dichloromethane (4.795 ml), and
40.61 1.t1 (0.307 mmol) of diethylaminosulphur trifluoride were added. Overnight, the mixture was then
slowly warmed to RT. Another 40.61 1.t1 (0.307 mmol) gfdiethylaminosulphur 5 trifluoride were then
added, and the mixture was stirred at RT for another night. The reaction was then diluted with
dichloromethane &xdnenigratted with saturated aqueous sodium bicarbonate solution. The organic phase
was dried over sodium sulphate, filtered and concentrated. The residue was purified by preparative HPLC
(acetonitrile:water:40(23%iformulceacid)) it ayrand)o[Blisb panvdiaid o g-dinkheh itk 7edinydaueid- (42% of theory).
10 LC-MS (Metho&s%'l ,%!a-]%ﬁimi&hl\sﬁ'%r&'ismos): m/z = 393 (M+H)+ 1H NMR (400 MHz, DMSO-d6): 6
[ppm] = 1.82 (s, 3H), 5.88 (s, ZH), 7.16 (ddd, 1H), 7.21-7.28 (m, 2H), 7.34-7.40 (m, 1H), 7.46 (dd, 1H),
8.70 (dd, 1H), 8.86-8.89 (m, 2H), 12.01 (s, 1H). Example 24 tert-Butyl{ 2- [1-(2-fluorobenzyl)-1H-pyrazolo
[3,4-b]pyridin-3-y1]-5-hydroxy-6-ox0-6,7-dihydro- 155H-pyrolo[2 3-d]pyrimidin-5-yllacetate BHC 10 1
028-Foreign Countries - 138 - 0 H3 CH3 At -45C, 100 mg (O mol) of Example 16 were initially
charged in THF (5 ml), 1.087 ml of a

5 0.86 g (about 1.800 mmol) of the compound obtaindeixample 41A was reacted analogously to

the procedure of Example 4. This gave 331 mg ofiteecompound (45% of theory).
LC-MS (Method 1): R= 0.98 min; MS (Elpos): m/z = 407 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.38 (s, 6H), 5.91 (s, 2H), 7.05 (t, 1R)14-7.20 (m,
1H), 7.36-7.41 (m, 1H), 7.44 (dd, 1H), 8.65 (s, 18158 (dd, 1H), 8.88 (dd, 1H), 11.59 (s br, 1H).

10 Example12

4-Cyclopropyl-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3/pyridin-3-yl]-5,5-dimethyl-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one



1 M solution of bi%ﬁ't@*fd*l%%{@ﬁ!&ﬁ#%ﬂﬂiﬂssin THF were added and the mixture was stirred at -45C for
30 min. 126 mg (1.087 mmol) of tert-butyl acetate (dissolved in 5 ml of THF) were then 5 added dropwise.
The mixture was warmed to RT and stirred at this tempepature overnight. Water was added to the
reaction, and the mixture was adjusted to pH=4 using acetic acid. The mixture was then extracted three
times with ethyl acetate. The combined organic phases wéte washed with water and saturated aqueous
sodium chloride solution, dried over sodium sulphate, filtereg=and\concentrated. The residue was purified
by preparative HPLC (acetonitrile:water (+0.05% formic 10 @ dient). This gave 73 mg of the title
compound (55% of theory). LC-MS (Method 1): .9¢ min S (ESlpos): m/z = 491 (M+H)+ 11-1 NMR
(400 MHz, DMSO-d6): 6 [ppm] = 1.17 (s, 9H), D), 5.87 (s, 2H), 6.59 (s, 1H), 7.16 (t, 1H),
7.22-7.28 (m, 2H), 7.35-7.40 (m, 1H), 7.45 (d s, 1H), 8.68 (dd, 1H), 8.87 (dd, 1H), 11.64 (s,
1H). 15 Example 25
{2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5< Wroxy-6-oxo-6,7-dihydro-5Hpyrrolo[2,3-d]pyri
€. 189 - OH 60 mg (0.122 mmol) of Example 24
were stirred at RT in dichloromethane (1 ml) and trifludfoac (1 ml) for 30 min. The mixture was
then concentrated, the residue was taken up in acetonitrile|land water was added. A precipitate was
filtered off, washed with acetonitrile and 5dried under K H. This gave 42 mg of the title
compound (80% of theory). LC-MS (Method 1): R = 0.80 mirgMS (ESlpos): m/z = 435 (M+H)+ 1H NMR
(400 MHz, DMSO-d6): 6 [ppm] = 3.02 (d, 1H), 3.17 (d,@H), 5.87 (s, 2H), 6.53 (s, 1H), 7.16 (t, 1H),
7.21-7.26 (m, 2H), 7.34-7.39 (m, 1H), 7.44 (dd, 1H), 8.66 (s, 1H), 8.68 (dd, 1H), 8.88 (dd, 1H), 11.56 (s,

1H). The solution obtained in Example 47A was hydrogethatnalogously to Example 19A.

Purification by preparative HPLC (mobile phase:tan#rile/water with 0.1% formic acid) gave

48 mg of the title compound (7% of theory).
5 LC-MS (Method 1): R= 1.14 min; MS (Elpos): m/z = 429 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.14-1.18 (m, 2H), 1.27-1.30 (m, 2H), & &, 6H),
2.23-2.27 (m, 1H), 5.84 (s, 2H), 7.12-7.25 (m, 3HB3-7.38 (m, 1H), 7.45 (dd, 1H), 8.39 (s, 1H),
8.66 (dd, 1H), 8.69 (dd, 1H), 11.52 (s br, 1H).

Example 13

10 2-[1-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridig-yl]-5,5-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one



10 Example 26 M%‘i—'i'@fllo 1 028-Foreign Countries
{211-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-6-0x0-6,7-dihydro-5H-pyrrolo [2,3- carbamate -

140 - 0 CH3 150 mg (about 0.319 mmol) of Example 734 were initially charged in pyridine (2 ml), and
methyl chloroformate (240 in 1 ml dichloromethane) was then added until complete conversion had been
achieved. The mixtuteaNakoten268noeat afctiearrintteeine sikaineisannieifed hppregsiedtarelpiugly to
S(acetonitrile:watehd 1f:0646rfosnig-amd) Aradicst)e hois Bguaitdshpaithestitesampgynd in a purity of
90% (7% of theory). LC-MS (Method 1): R = 0.87 min; MS (ESIpos): m/z = 434 (M+H)+ 1H NMR (400
MHz, DMSO-d6): }\/rtﬁc%ﬁf SId)gﬁn:hQ Wsjéﬁboé)sﬁi/@* 359[ #ﬁ (t, 1H), 7.21-7.26 (m, 2H),
7.35-7.38 (m, 1H), 7.44 (dd, 1H), 8 1 (d, 1H), 8.46 (s, TH), 8.68 (dd, 1H), 8.87 10(dd, 1H), 11.66 (s, 1H).
Example 27

3-[1-(2,3- D|fluorobenz'3\//|5 (fplopyrazag\% %];&?i%l’ﬂ 3- yﬁa7(si 8Hr%1e§ 1(% %H(?flh %Brcgdgglbl rrcﬁo[ﬁ% -e][1,2,4
Jtriazin-6-one BHEN18H). 243 Kdsteibih E66¢i63ridd), 8.68 (dd, 18187 (dd, lH) 11.59 (s br, 1H).

Example 14

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3l5-methyl-5,8-dihydropyrido[2,3-d]-
pyrimidin-7(6H)-one

10 168 mg (0.327 mmol) of Example 58A were reactedaguausly to Example 1. This gave 71 mg
of the title compound (56% of theory).

LC-MS (Method 1): R= 0.95 min; MS (ESIpos): m/z = 389 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.27 (d, 3H), 2.43 (dd, 1H), 2.76 (dd, 18)21-3.27
(m, 1H), 5.85 (s, 2H), 7.12-7.26 (m, 3H), 7.33-7(48 2H), 8.61 (s, 1H), 8.66 (dd, 1H), 9.04 (dd,
15 1H), 11.20 (s, 1H).

Example 15

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3hb-(trifluoromethyl)-5,8-dihydropyrido[2,3-
d]pyrimidin-7(6H)-one



- 141 - 8 ml of phggphpy ghdaride kg Adsed to 0.75 g (1.703 mmol) of the compound from Example
75A, and the mixture was stirred at RT overnight. The reaction mixture was then taken up in 120 ml of

acetonitrile and, with ice cooling, stirred into 72 ml of conggentrated ammonia solution (33% 5 in water).
The reaction mixture was stirred at room temperature for 3 days and then concentrated on a rotary
evaporator. The residue was stirred with water and ethyl aEetate and the aqueous phase was extracted
twice with ethyl acetate. The combined organic phases were & d with saturated aqueous sodium

chloride solution and then dried over sodium sulphate, filtered concentrated on a rotary evaporator.
The residue was purified by preparative HPLC (agetonit |Ie/w ater + 101% TFA - 40:55:5). This gave
134 mg of the title compound (19% of theory).C- Method 4): R = 0.98 min; MS (Elpos): m/z = 408
[M+H]. 1H NMR (400 MHz, DMSO-d6): 6 [ppml = 1,46 ($/\6H), 5.94 (s, 2H), 7.07 (t, 1H), 7.15-7.19 (m,
1H), 7.37-7.42 (m, 1H), 7.49 (dd, 1H), 8.72 (dd, , 8.86 (dd, 1H), 12.19 (s br, 1H). Example 28
15311-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3- -,\?,7-dimethy1-5,7-dihydro-6H-
pyrrolo[2,3-e][1,2,4]triazin-6-one BHC 10 1 028-Foreigyf Conntries - 142 - 29 ml of phosphoryl chloride
were added to 2.74 g (6.221 mmol) of the compound frgm _ExXample 77A, and the mixture was stirred at
RT overnight. The reaction mixture was then taken YRin 4

CF,

@)

603 mg (1.061 mmol) of the compound obtained inrBpda 59A were reacted analogously to

Example 1. This gave 174 mg of the title compoBit?4 of theory).
LC-MS (Method 1): R= 1.01 min; MS (ESIpos): m/z = 443 (M+H)

5 'H NMR (400 MHz, DMSO-¢): & [ppm] = 2.75 (d, 1H), 3.29 (signal partially undeater signal,
1H), 4.32-4.40 (m, 1H), 5.87 (s, 2H), 7.13-7.26 @Hl), 7.34-7.40 (m, 1H), 7.44 (dd, 1H), 8.68
(dd, 1H), 8.77 (s, 1H), 9.06 (dd, 1H), 11.55 (s).1H

Example 16

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-335H-pyrrolo[2,3-d]pyrimidine-5,6(7H)-
10 dione



ml of acetonitrile ag¢- with %_%péiiggé}mgggnto 260 ml of concentrated ammonia solution 5 (33% in
water). The mixture was stirred at room temperatur overnight and then concentrated on a rotary
evaporator. The residue was stirred with water and ethyj sicetate and the aqueous phase was extracted
twice with ethyl acetate. The combined organic phases were washed with saturated aqueous sodium
chloride solution aheCtieel® 8 dnoasr dodiampigipmere, ifiltety ccimdic divcena 4288 om a3eTarg éapokator.

The residue was stifiegl wibigihivh arsiaéaand [ieihdrRther ni @R thuvasy HoTdRIROH WilhauGimAand

then washed with diethy| ether and ethyl acetate. Drying under high vacu ve 2.13 g of the title
compound in & pulTh B BISA (U LD R | A 1 60 B ore ey 5
[M+H]. 1H NMR (460(vekie DRSO ayeleieipperiteyhasstgts Gl 9286 380 7pg) of 108 fiflg 0ofPOYRH ,(F226-7.32
(ddd, 1H), 7.34-7.4BarhH), 7.48 (dd, 1H), 8.71 (dd, 1H), 8.85 (dd, 1H), 12.19 (s br, 1H). 15 Example 29
315-Fluoro-1-(2,3,6-trifluorobenzy1)-1H-pyrazolo

[3,4-b]pyridin-3-y1ddﬂsd@mﬂanli?]5gfcawlmgxﬁgmgﬁﬂ[i,%,ﬁ]t(m-e-one BHC 10 1 028-Foreign
Countries - 143 - 15 ml of phosphoryl chloride were added to 1.50 g (3.149 mmol) of the compound from

Example 82A, and t ' S sti night. The, reacti IXtur in222 ml of
acetonitrile and, vflilﬁllq @c@&%ﬁﬁ%hﬁ&%ﬁ?yf;%’% Bféggﬁfse’r?t;r_g’?g? gﬁr‘@é%@iﬂ%ﬁgﬁ%@p{h ‘water).
The reaction mixtdré@ddsitted brodin(terhbbrafirédeyvEigHeantin S thdentuBfSd éh Hofey!
evaporator. Ethan@| angl water were added to the residue. A precipitate formed, which was filtered off and
then washed with diethyl ether. Drying under high vacuum gave 982 mg of the title compound (70% of
theory). LC-M& (I\@(m@ R = 1.01 min. MS (Elpos): m/z = 444 [M+H]. 101H NMR (400 MHz,
DMSO-d6): 6 [ppm] = 1.44 (s, 6H), 5.92 (s, 2H), 7.21 (m, 1H), 7.57 (m, 1H),
2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3h5-hydroxy-5-methyl-5,7-dihydro-6H-

pyrrolo[2,3-d]pyrimidin-6-one

KFO
N\ N\
N
|/ y
N
N7\
—_—
HN OH
CH,
O

At 0°C, 200 mg (0.534 mmol) of Example 16 wereialiy charged in THF (10 ml), and 0.356 ml

15 (1.069 mmol) of methylmagnesium bromide (3 M salntin diethyl ether) was added. After 15
min at 0°C, the mixture was heated at RT for 1 he Tixture was then added to saturated
agueous ammonium chloride solution and extractegethimes with ethyl acetate. The organic
phases were combined and washed once with wateroaoe with saturated aqueous sodium
chloride solution. The organic phase was then dre@r sodium sulphate, filtered and

20 concentrated. The residue was purified by preparatiPLC (acetonitrile:water (+0.05% formic
acid) gradient). This gave 55 mg of the title coonpab (53% of theory).

LC-MS (Method 1): R= 0.81 min; MS (ESIpos): m/z = 391 (M+H)



8.54 (dd, 1H), 8.8%(dd, 1 H),4JRils L hifkExample 30 21[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo
[3,4-b]pyridin-3-yl|spiro [cyclopropane-1 pyrrol o [2,3 -d]pyrimidin] -61(TH)-one BHC 10 1 028-Foreign
Countries -144- 1.28 g (2 84 mmol) of Example 87A wese reacted analogously to the procedure of
Example 4 with 478 mg (4.26 mmol) of potassium tert-butoxide in 60 ml of THE This gave 426 mg of the
title compound (36% WMR&409) Vb1 L. MO thipd]) =R1-50 (34 3hin;5N6 (E8H 0829z +A0% (AUskH)+ 1H
NMR (400 MHz, OMSQA6): [porohy 1.63/d, @H1d TalcdeBHb 8188, (47 e 34, ey Wb 107 31
(m, 2H), 7.38 (m, 1F9, 8 3? s,.1H), 8.59 (dd, 1HS, 8.75 (dd, 1H), 11.77 (s br, 1H). Example 31 211
-(2-Fluorob enzyl}-'_i I-]r]p§/ Dll'a)[3,4-b]pyridin-3-yl] -5-(propan-2-yli dene)-5,7-dihydro -6H10pyrrolo [2,3
-d]pyrimidin-6-one BHC 10 1 028-Foreign Countries - 145 - 500 mg (1.388 mmol) of Example 4 were
initially charged inEX88¥84§50 ml), 0.274 ml (2.775 mmol) of piperidine was added and the mixture was
heated under reflux for 1 h. After cooling, a precipitate was filtered off and washed with acetone, and the
filtrate was cobcegttat@d-inesrierzadétinyrazyoid 4 Phryridridive waoxwerplivrremeehrontédtsditaphy on
silica gel (mobile phasaidogyslaligxangietiyiacetate gradient). The material obtained in this manner was
once more slurried in ethyl acetate, filtered off, washed with ethyl acetate and dried under high vacuum.
This gave 101 mg of the title compound as a solid (18% ofgheory).

At RT, 150 mg (0.401 mmol) of Example 16 were adl{i charged in 1,2-dimethoxyethane (3 ml),
and 6 mg (0.04 mmol) of caesium fluoride were add&gd@ pl (1.202 mmol) of (trifluoromethyl)-
10 trimethylsilane were then added dropwise, and théume was stirred at RT overnight. More of
the following reagents was then added: 1,2-dimgtbthane (2 ml), caesium fluoride (20 mg) and
(trifluoromethyltrimethylsilane (177 pl). After ather night, more caesium fluoride (20 mg) and
(trifluoromethyl)trimethylsilane (2.404 ml, 0.5 M iTHF) were added. The reaction was stirred for
another 2 days and then allowed to stand at RTowithktirring for 2 more days. The mixture was
15 then concentrated and the residue was purifiedrbggrative HPLC (acetonitrile:water (+0.05%

formic acid) gradient). This gave 8 mg of the tittempound (4% of theory).
LC-MS (Method 1): R= 1.01 min; MS (ESIpos): m/z = 445 (M+H)

1H NMR (400 MHz, DMSO-d6)5 [ppm] = 5.88 (s, 2H), 7.16 (t, 1H), 7.22-7.29 (@H), 7.35-
7.41 (m, 1H), 7.47 (dd, 1H), 8.61 (s, 1H), 8.151¢d), 8.71 (dd, 1H), 8.76 (s, 1H), 8.87 (dd, 1H),
20 12.28 (s, 1H).



LC-MS (Method 4%4%1&-1%@%& S ES5IpRY): Miz = 401 (M+H)+ 11-1NMR (400 MHz, DMSO-d6):
6 [ppm] = 2.41 (s, .18 (m, 1H), 7.22-7.28 10(m, 2H), 7.33-7.41 (m, 1H), 7.44 (dd,
1H), 8.67 (dd, 1H), 8. 83 (s 1H) 8. 90 (dd 1H), 11.67 (s13%1). Example 32 211-
(2-Fluorobenzy1)-1H-pyrazolo [3,4-b]pyridin-3-y1]-2,2-dimethylsp o [cyclopropane-1,51- pyrrolo
[2,3-d]pyrimidin]-6EX@rletie 15 Under argon, 19.97 mg (0.499 mmol) of sodium hydride (60% in mineral
oil) and 164 mg (0.749 mmol) of trimethylsulphoxonium iodide were initially charged, and 1.9 ml of DMSO
were added. The Gifst(-EnastibreystHaegrat dRTIarulphridind}F00 dimge(ByRS0-timadld-6 HEpyaniplz 31,
dissolved in DMS%{({“zﬁﬁ?QzW%@n@en added dropwise. After 1 h at RT, the mixture was heated at 50C
for 6 20h. The crude mixture was purified by preparative HPLC (acetonitrile:water (+ 0.05% formic acid)
gradient). This gave 45 mg of the title compound (42% of tht]gory) BHC 10 1 028-Foreign Countries - 146
- LC-MS (Method 1): R = 1.07 min; MS (ESIpos): m/z = 415 (N 1H NMR (400 MHz, DMSO-d6): 6
[ppm] = 1.41 (s, 3H), 1.44 (s, 3H), 1.73 (d, 1H), 1.92 (d, 1H), 2H), 7.14-7.18 (m, 1H), 7.22-7.26
(m, 2H), 7.34-7.38 (m, 1H), 743 (dd, 1H), 8.47 (s, 1H), 8.6 , 8.88 (dd, 1H), 11.69 (s, 1H). BHC
10 1 028-Foreign Countries N N

5 50 ml of phosphoryl chloride were added to 9.70028.025 mmol) of the compound from
Example 61A, and the mixture was stirred at RT oigint. The reaction mixture was dissolved in
150 ml of acetonitrile and, with ice cooling, stidrinto a mixture of 1337 ml of concentrated
agueous ammonia solution (35% strength) and 1306f mtetonitrile. The mixture was stirred at
room temperature for 2 days. 300 g of sodium ctiorvere then added. Two phases formed. The
10 organic phase was separated off and concentratddytess. The residue was taken up in ethyl
acetate (150 ml). A precipitate formed and wagifdt off with suction through a frit. The filter
cake was washed three times with water and thew tiimes with ethyl acetate (5 ml). The residue

was dried under high vacuum. This gave 4.58 g (61%eory) of the title compound.
LC-MS (Method 1): R= 0.99 min; MS (Elpos): m/z = 408 [M+H]

15 'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 5.88 (s, 2H), 7.15-7.30 @hi), 7.35-
7.41 (m, 1H), 8.56 (dd, 1H), 8.79 (dd, 1H), 12.8®¢, 1H).

Example 20

3-[1-(2,3-Difluorobenzyl)-5-fluoro-1H-pyrazolo[3 d}pyridin-3-yl]-7,7-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-e][1,2,4]triazin-6-0ne



- 147 - B. Assessnhe_'rg %t{]gﬁh@gg@gﬁ@ggmﬁégctlvny The pharmacological effect of the compounds
according to the invention can be shown in the following assays: B-1.Vessel-relaxing action in vitro 5

Rabbits are stunned with a blow on the back of the neck and exsanguinated. The aorta is removed, freed
from adhering tissue, separated into rings with a width of 1 5 mm, and placed individually, with preloading,
in 5-ml organ baths with carbogen-gassed Krebs-Henseleit |S:O|UtIO at 37C with the following composition
(mM in each case): sodium chloride: 119; potassium chloride™Nd.3; caIC|um chlorlde dlhydrate 1;
magnesium sulphate heptahydrate: 1.4; potassium dihydroge
carbonate: 25; glucose: 10. The contraction force is recorged
digitized via an A/D converter (DAS-1802 HC, Kej

increasing concentratlon After several control eyl est substance is added in increasing dosage in
each subsequent pass and 15 the IeveI of céntraction is c mpared with the level of contractlon reached in

No. IC50 [nM] 1 12 2 12 7 45

22 ml of phosphoryl chloride were added to 2.06@.4¢9 mmol) of the compound from Example
66A, and the mixture was stirred at RT overniglite Teaction mixture was dissolved in 100 ml of
acetonitrile and, with ice cooling, stirred into@fnl of concentrated agueous ammonia solution
5 (35% strength). The reaction mixture was stirretbatm temperature for 2 h and then at 50°C for
7 h and subsequently concentrated on a rotary exegoThe residue was stirred with water and
ethyl acetate and the aqueous phase was extraittedthy! acetate. The combined organic phases
were dried over sodium sulphate and concentratech aptary evaporator. The residue was
triturated with diethyl ether, filtered off with stion, washed with a little diethyl ether and dried
10 under high vacuum. This gave 748 mg (37% of theofye title compound.

LC-MS (Method 3): R= 1.23 min; MS (Elpos): m/z = 426 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 5.94 (s, 2H), 7.09-7.21 @Hl), 7.41 (q,
1H), 8.57 (dd, 1H), 8.80 (s, 1H), 12.18 (s br, 1H).

Example 21

15 3-[1-(2,4-Difluorobenzyl)-5-fluoro-1H-pyrazolo[3 B}pyridin-3-yl]-7,7-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-e][1,2,4]triazin-6-0ne



813106114 B'ﬁgéQO]iQ)%%ZES’Fe%WbGL‘RHHégeS - 148 - Example No. 1050 [nM] 14 65 17 1318 93 19
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25 ml of phosphoryl chloride were added to 2.296.600 mmol) of the compound from Example
71A, and the mixture was stirred at RT overniglite Teaction mixture was dissolved in 120 ml of
acetonitrile and, with ice cooling, stirred into@/l of concentrated agueous ammonia solution
(35% strength). The reaction mixture was stirretbaim temperature for 2 h and then at 50°C for
6 h and subsequently concentrated on a rotary eatgoThe residue was stirred with water and
ethyl acetate and the aqueous phase was extraittedthy! acetate. The combined organic phases
were dried over sodium sulphate and concentrateda aotary evaporator. The residue was
triturated with diethyl ether, filtered off with stion, washed with a little diethyl ether and dried
under high vacuum. This gave 1.020 g (47% of theofyhe title compound.

LC-MS (Method 4): R= 1.06 min; MS (Elpos): m/z = 426 [M+H]

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.45 (s, 6H), 5.86 (s, 2H), 7.09 (dt, 1RR9 (dt, 1H),
7.41 (g, 1H), 8.55 (dd, 1H), 8.79 (s, 1H), 12.191(s1H).

Example 22

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3h5-hydroxy-5-phenyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one



157 20 45 23 15 24 269,26,84Q & Ligd ARAP830 97 B-2.Action on recombinant guanylate cyclase
reporter cell line The cellular action of the compounds according to the invention is determined on a

recombinant guanylate cyclase reporter cell line, as destgied in F. Wunder et al., Anal. Biochem. 339
104-112 5(2005).

HN OH

At 0°C, 75 mg (0.200 mmol) of Example 16 were adl§i charged in THF (5 ml), and 0.134 ml of
a 3 M solution of phenylmagnesium bromide in di¢ttper (0.401 mmol) were added. After 15
min at 0°C, the mixture was warmed at RT for 1 heTmixture was then added to saturated

5 aqueous ammonium chloride solution and extractegethimes with ethyl acetate. The organic
phases were combined and washed once with wateroaoel with saturated aqueous sodium
chloride solution. The organic phases were therddrdver sodium sulphate, filtered and
concentrated. The residue was purified by prepaadPLC (acetonitrile:water (+0.05% formic
acid) gradient). This gave 38 mg of the title connpa (42% of theory).

10 LC-MS (Method 1): R= 1.03 min; MS (ESIpos): m/z = 453 (M+H)

'H NMR (400 MHz, DMSO-¢): & [ppm] = 5.87 (d, 2H), 7.08 (s, 1H), 7.17 (dd, 1RAR2-7.29 (m,
2H), 7.33-7.47 (m, 7H), 8.48 (s, 1H), 8.69 (dd, 18188 (dd, 1H), 11.76 (br s, 1H).

Example 23

5-Fluoro-2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pglin-3-yl]-5-methyl-5,7-dihydro-6H-
15 pyrrolo[2,3-d]pyrimidin-6-one



Representative Vaé%l@ﬁ%é#@ﬁ&ﬁﬂ%o‘?ﬁﬁﬂve concentration) for the compounds according to the
invention are shown in the following table (Table 2): Table 2: Example No. MEC [p.M] 1 0.01 2 0.01 BHC

10 1 028-Foreign Countries - 149- Example No. MEC. igvl] 3 0.03

F
N
B
N
P/
/N
N \
—
HN F
CH,
o)

At -78°C, 100 mg (0.256 mmol) of Example 17 weritiatly charged in dichloromethane (4.795
ml), and 40.61 pl (0.307 mmol) of diethylaminosulptirifluoride were added. Overnight, the
mixture was then slowly warmed to RT. Another 40181(0.307 mmol) of diethylaminosulphur
5 trifluoride were then added, and the mixture wasest at RT for another night. The reaction was
then diluted with dichloromethane and extractedhwsaturated aqueous sodium bicarbonate
solution. The organic phase was dried over sodulphsate, filtered and concentrated. The residue
was purified by preparative HPLC (acetonitrile:waf€0.05% formic acid) gradient). This gave

42 mg of the title compound (42% of theory).
10 LC-MS (Method 1): R= 0.96 min; MS (ESIpos): m/z = 393 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.82 (s, 3H), 5.88 (s, 2H), 7.16 (ddd, 1RAR1-7.28
(m, 2H), 7.34-7.40 (m, 1H), 7.46 (dd, 1H), 8.76,(@H), 8.86-8.89 (m, 2H), 12.01 (s, 1H).

Example 24

tert-Butyl  {2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4}pyridin-3-yl]-5-hydroxy-6-0xo0-6,7-dihydro-
15 5H-pyrrolo[2,3-d]pyrimidin-5-yl}acetate



40.0350.03 6 0.83,Z 1,333 3.2,003,40 R 03 11 0.03 12 0.1
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T
N
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O
/QCH3
H,C
CH,

At -45°C, 100 mg (0.267 mmol) of Example 16 wengatly charged in THF (5 ml), 1.087 ml of a

1 M solution of bis(trimethylsilyl)lithium amide imMHF were added and the mixture was stirred at
-45°C for 30 min. 126 mg (1.087 mmol) of tert-budgetate (dissolved in 5 ml of THF) were then
added dropwise. The mixture was warmed to RT aimckdtat this temperature overnight. Water
was added to the reaction, and the mixture wasssatjuto pH=4 using acetic acid. The mixture
was then extracted three times with ethyl acefte.combined organic phases were washed with
water and saturated aqueous sodium chloride solutided over sodium sulphate, filtered and
concentrated. The residue was purified by prepaddPLC (acetonitrile:water (+0.05% formic
acid) gradient). This gave 73 mg of the title connpa (55% of theory).

LC-MS (Method 1): R= 0.96 min; MS (ESIpos): m/z = 491 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.17 (s, 9H), 3.05 (q, 2H), 5.87 (s, 2B)59 (s, 1H),
7.16 (t, 1H), 7.22-7.28 (m, 2H), 7.35-7.40 (m, 1RA¥5 (dd, 1H), 8.66 (s, 1H), 8.68 (dd, 1H), 8.87
(dd, 1H), 11.64 (s, 1H).

Example 25

{2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-gq-5-hydroxy-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidin-5-yl}acetic acid



13 0.1 14 0.1 15 Q3,46 4 0034 Lolelt BQRAQ0-03 20 0.03 21 0.1
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60 mg (0.122 mmol) of Example 24 were stirred at RT dichloromethane (1 ml) and
trifluoroacetic acid (1 ml) for 30 min. The mixtuweas then concentrated, the residue was taken up
in acetonitrile and water was added. A precipitages filtered off, washed with acetonitrile and

dried under high vacuum. This gave 42 mg of the tibmpound (80% of theory).
LC-MS (Method 1): R= 0.80 min; MS (ESIpos): m/z = 435 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 3.02 (d, 1H), 3.17 (d, 1H), 5.87 (s, 2H)53 (s, 1H),
7.16 (t, 1H), 7.21-7.26 (m, 2H), 7.34-7.39 (m, 1A¥4 (dd, 1H), 8.66 (s, 1H), 8.68 (dd, 1H), 8.88
(dd, 1H), 11.56 (s, 1H).

Example 26

Methyl {2-[1-(2-fluorobenzyl)-1H-pyrazolo[3,4-b]pidin-3-yl]-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidin-5-yl}carbamate



22 0.03 23 0.03 B 19 I’L&%ﬁ;—&grﬂ%g}%‘g’gries - 150 - Example No. MEC [p.M] 24 0.3 25 1.0 26 0.3
27

- 140 -
F
N
B
N
P/
/4 N
N™ O\
—
0
HN )L
N
H |
o} CH

150 mg (about 0.319 mmol) of Example 73A were atliyi charged in pyridine (2 ml), and methyl

chloroformate (24 pl in 1 ml dichloromethane) waesrt added until complete conversion had been

achieved. The mixture was then concentrated andetsidue was purified by preparative HPLC
5 (acetonitrile:water (+0.05% formic acid) gradienthis gave 11 mg of the title compound in a

purity of 90% (7% of theory).
LC-MS (Method 1): R= 0.87 min; MS (ESIpos): m/z = 434 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 3.55 (s, 3H), 5.10 (d, 1H), 5.86 (s, 2RA)6 (t, 1H),
7.21-7.26 (m, 2H), 7.35-7.38 (m, 1H), 7.44 (dd, 18{p1 (d, 1H), 8.46 (s, 1H), 8.68 (dd, 1H), 8.87
10  (dd, 1H), 11.66 (s, 1H).

Example 27

3-[1-(2,3-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridiB-yl]-7,7-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-e][1,2,4]triazin-6-0ne



0.03 28 0.3 29 0.153-Q 03 (YZ#%rQi&‘?&grﬁriesThe blood pressure measurement on awake rats described
below uses a commercially available telemetry system from the company DATA SCIENCES
INTERNATIONAL DSI, USA. 5 The system consists of 34nain components: mplantable transmitter (Phys
otel0 Telemetry Transmitter)

F

8 ml of phosphoryl chloride were added to 0.75 §@3 mmol) of the compound from Example
75A, and the mixture was stirred at RT overnighte Teaction mixture was then taken up in 120
ml of acetonitrile and, with ice cooling, stirrasté 72 ml of concentrated ammonia solution (33%
5 in water). The reaction mixture was stirred at rommperature for 3 days and then concentrated
on a rotary evaporator. The residue was stirret witer and ethyl acetate and the aqueous phase
was extracted twice with ethyl acetate. The conmbiokganic phases were washed with saturated
agueous sodium chloride solution and then dried sedium sulphate, filtered and concentrated
on a rotary evaporator. The residue was purifiegptgparative HPLC (acetonitrile/water/water +
10 1% TFA —40:55:5). This gave 134 mg of the titlenpound (19% of theory).

LC-MS (Method 4): R= 0.98 min; MS (Elpos): m/z = 408 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.46 (s, 6H), 5.94 (s, 2H), 7.07 (t, 1A)15-7.19 (m,
1H), 7.37-7.42 (m, 1H), 7.49 (dd, 1H), 8.72 (dd)18186 (dd, 1H), 12.19 (s br, 1H).

Example 28

15 3-[1-(2,4-Difluorobenzyl)-1H-pyrazolo[3,4-b]pyridiB-yl]-7,7-dimethyl-5,7-dihydro-6H-
pyrrolo[2,3-e][1,2,4]triazin-6-0ne



receiver (Physiotel),Regeiyp.cyRigh i qapnected via a multiplexer (DSI Data Exchange Matrix) to a
data acquisition computer. 10The telemetry system provides continuous acquisition of blood pressure,

heart rate and body movement on awake animals in theigpisual living space. Animal material The
investigations are carried out on adult female, spontaneously hypertensive rats (SHR Okamoto) with a
body weight of >200 g. SHR/NCrl from Okamoto Kyoto School of Medicine, BHC 10 1 028-Foreign
Countries - 151 - 1963 were crossed from male Wistar KyojeTatg with greatly increased blood pressure
and females with slightly raised blood pressure and were dglivergd in F13 to the U.S. National Institutes
of Health.  After transmitter implantation, the(jglxperi entalanimals are kept individually in Makrolon
cages, 5type 3. They have free access to st 84 and water. The day - night rhythm in the testing
laboratory is alternated by the room lighting @t 0600 hglrs in the morning and at 19:00 hours in the
evening. Transmitter implantation The TA11 < C40\telemetry transmitters used are implanted
surgically in the experimental 10 animals under asepti ditions at least 14 days before the first test.
The animals provided with this instrumentation can be/use again after the wound has healed and the
implant has become incorporated. For implantation, the fa h'ng animals are anaesthetized with
pentobarbital (Nembutal, Sanofi: 50 mg/kg i.p.) and ate shaved and disinfected on a wide area of the
abdomen. After opening the 15 abdominal cavity i alba, the liquid-filled measuring catheter
of the system is inserted above the bifurcation in the gifaniakgijrection into the aorta descendens and
secured with tissue adhesive (VetBonD TM, 3M). Thedtransmitter housing is fixed intraperitoneally on the
abdominal wall musculature and the wound is closed layer by layer.

29 ml of phosphoryl chloride were added to 2.74.821 mmol) of the compound from Example

77A, and the mixture was stirred at RT overnighte Teaction mixture was then taken up in 430
ml of acetonitrile and, with ice cooling, stirredté 260 ml of concentrated ammonia solution

5 (33% in water). The mixture was stirred at roompenatur overnight and then concentrated on a
rotary evaporator. The residue was stirred withewand ethyl acetate and the aqueous phase was
extracted twice with ethyl acetate. The combinedanic phases were washed with saturated
agueous sodium chloride solution and then dried sedium sulphate, filtered and concentrated
on a rotary evaporator. The residue was stirret wihyl acetate and diethyl ether. A solid was

10 filtered off with suction and then washed with tidtether and ethyl acetate. Drying under high
vacuum gave 2.13 g of the title compound in a pwit94% (79% of theory).

LC-MS (Method 1): R= 0.93 min; MS (Elpos): m/z = 408 [M+H]

'H NMR (400 MHz, DMSO-¢): & [ppm] = 1.45 (s, 6H), 5.86 (s, 2H), 7.05-7.10 (H), 7.26-7.32
(ddd, 1H), 7.34-7.40 (m, 1H), 7.48 (dd, 1H), 8.@d,(1H), 8.85 (dd, 1H), 12.19 (s br, 1H).

15 Example29

3-[5-Fluoro-1-(2,3,6-trifluorobenzyl)-1H-pyrazola@b]pyridin-3-yl]-7,7-dimethyl-5,7-dihydro-
6H-pyrrolo[2,3-e][1,2,4]triazin-6-one



Postoperatively, ag, antipioticds-afminisigrgsLio prevent infection (Tardomyocel COMP Bayer 20 1 mi/kg
s.c.) Substances and solutions Unless described otherwise, the test substances are in each case
administered orally by stomach tube to a group of animalg(n = 6). Corresponding to an application
volume of 5 ml/kg body weight, the test substances are dissolved in suitable solvent mixtures or
suspended in 0.5% Tylose. 25A group of animals treated wi‘p solvénts is used as control. Test procedure
BHC 10 1 028-Foreign Countries - 152 - The instrumented rats livdQg n the unit are each assigned their
own receiving antenna (1010 Receiver, DSI). The implanted trters can be activated from outside by
an in-built magnetic switch. They are switched to transmisgion\gt the start of the tests. The signals emitted
can be recorded online by a 5data acquisition system (Dataquegt TM A.R.T. for WINDOWS, DSI) and
processed appropriately. The data are saved in ach ase\{p aFfolder opened for this, which bears the test
number. In the standard procedure, the followi ured, in each case for 10 seconds: systolic
blood pressure (SBP) diastolic blood preEsure DBP) 10 - mean arterial pressure (MAP) heart rate
(HR) activity (ACT).

15 ml of phosphoryl chloride were added to 1.5@.449 mmol) of the compound from Example
82A, and the mixture was stirred overnight. Thectiea mixture was then taken up in 222 ml of
acetonitrile and, with ice cooling, stirred into3L&l of concentrated ammonia solution (33% in

5 water). The reaction mixture was stirred at roomgerature overnight and then concentrated on a
rotary evaporator. Ethanol and water were adddatieéaesidue. A precipitate formed, which was
filtered off and then washed with diethyl etheryidg under high vacuum gave 982 mg of the title
compound (70% of theory).

LC-MS (Method 1): R= 1.01 min; MS (Elpos): m/z = 444 [M+H]

10 *H NMR (400 MHz, DMSO-g): & [ppm] = 1.44 (s, 6H), 5.92 (s, 2H), 7.21 (m, 1RAK7 (m, 1H),
8.54 (dd, 1H), 8.81 (dd, 1H), 12.19 (s br, 1H).

Example 30

2'-[5-Fluoro-1-(2-fluorobenzyl)-1H-pyrazolo[3,4-bjpdin-3-yl]spiro[cyclopropane-1,5'-
pyrrolo[2,3-d]pyrimidin]-6'(7'H)-one



Recording of the rgﬁ%swqcbygj,g&%i&rgmtgg at 5-minute intervals under computer control. The source
data recorded as absolute value aré corrected in the diagram with the currently measured 15barometric
pressure (Ambient Pressure Reference Monitor; APR-1)éand saved in individual data. Further technical
details can be found in the extensive documentation of the manufacturer (DSI). Unless described
otherwise, the test substances are administered on the test Bay at 09.00 hours. Following application, the
parameters described above are measured for 24 hours. Eval Y
individual data recorded are sorted with the analysis softwa

the period from 07:00 hours on the test day to 09:
pre-settable time by mean value determination (15-mijpute, Bverage) 25 and transferred as text file to a
storage medium. The pre-sorted and compr easufed values are transferred to Excel templates
and presented as tables. The data recorded are saved pe ! day in a specific folder, which bears the
test number. Results and test protocols are filed in foldem< soxted in paper form by numbers. BHC 10 1
028-Foreign Countries - 153 - Literature Klaus Witte, Kai\Hu, J0ohanna Swiatek, Claudia Mussig, Georg
Ertl and Bjorn Lemmer: Experimental heart failure in ratg: effécts on cardiovascular circadian rhythms and
on myocardial p-adrenergic signaling. Cardiovasc Re§M 3-405, 2000; Kozo Okamoto
Spontaneous 5 hypertension in rats. Int Rev Exp Pathol j{: 22¥- 270, 1969; Maarten van den Buuse:
Circadian Rhythms of Blood Pressure, Heart Rate, and I comotor Activity in Spontaneously Hypertensive
Rats as Measured with Radio-Telemetry. Physiology & Behavior 55(4): 783-787, 1994

1.28 g (2.84 mmol) of Example 87A were reacted @galsly to the procedure of Example 4 with

478 mg (4.26 mmol) of potassium tert-butoxide inrBDof THF. This gave 426 mg of the title
compound (36% of theory).

5 LC-MS (Method 4): R= 1.04 min; MS (ESIpos): m/z = 405 (M+H)

'H NMR (400 MHz, DMSO-g): & [ppm] = 1.63 (dd, 2H), 1.87 (dd, 2H), 5.85 (s, 2R)17 (dt,
1H), 7.20-7.31 (m, 2H), 7.38 (m, 1H), 8.38 (s, 18159 (dd, 1H), 8.75 (dd, 1H), 11.77 (s br, 1H).

Example 31

2-[1-(2-Fluorobenzyl)-1H-pyrazolo[3,4-b]pyridin-3Bb-(propan-2-ylidene)-5,7-dihydro-6H-
10 pyrrolo[2,3-d]pyrimidin-6-one



B-4. Determlnatloglgé%alrg%cpgﬂggn%ggﬁmggters after intravenous and oral administration The
pharmacokinetic parameters of the compounds of the formula (I) according to the invention 10 are
determined in male CD-1 mice, male Wistar rats and/or fgsnale beagles. The administration volume is 5
ml/kg for mice, 5 ml/kg for rats and 0.5 ml/kg for dogs. Intravenous administration is via a formulation of
species-specific pfdnmeg VIS 19h)dhEkentiee ofarsideitatiy wed dnaceianedir P QATG/EtheholS
(50/40/10 or 30/ Gm)iﬁft%&ﬂﬁﬁe%m%éﬁp&ﬁﬂﬁi@fnf&m%\/\ﬁéﬁé@@%r ae‘ﬂUﬁ%felqathﬁé%&imgegfed into

the right VenajugularlsI %xéevrvna ?tépee r% be Ov5gs e 1|5 ad(r:rgnlst % I(PtraﬁubsgesmgoencThe equch
intervention takes p?a(f)e one ga prior to he' exp erlmen Wlﬁl'l ABlran anaastheaia and administration of
an analgetic (atromdémﬁwa@y'iﬁ(@ﬂ)'rb'&rﬁﬁ'@@ W@dbgmﬂéé'%@wfﬂ?@mhw@a@l'ﬁﬁ} Bel (DRI ehesse of

mice and rats sindcyifoRekan@IiIyededtision: 4ithe . Case hhd pafaddammiahah e afisoatie hid @33 263,

01705123467and4 urs jn the case of rat 0.083.0.17,0.5, 1. 2,3 .4 6, 7,24,
48 and 72 hours in tﬁfe])gaasceet(ff r}g)t(rarrl‘lace ﬁplga%epdvg %}8%%[ é rffélolaqﬂ%r %)%Valcugnb ﬁihs ga)Ia\nd 24
hours in the case SPHBEL s Hif SpEweY bralasMiiistPagbiBf the dissolved substance via gavage is
carried out based on a water/PEG400/ethanol formulation (50/40/10). Here, the removal of blood from
rats is after 0.083L0-M5 VBIIRF8): R-21.86 MG, Mk Rohouls arfdFrdmtdogs after 0.083, 0.17, 0.5, 0.75,
1,2,3,4,6, 7,24, 30 and 48 hours. The blood is removed into heparinized tubes. The blood plasma is
then 250btained by canRifugane, iDReSDigR &, [Hopan:2essteresHats. 36 (G Ui, futtherygrgag ssargr A® internal
standard (ZKil 28859 h o f f U ) Cc ﬁg t%e
invention, ca érat?'j_%n éaﬂnagjlgsgir% Q% d%f%e?érg}ro$ ein fg;g)r?r Cl tgtSe%d.| s(%] egfggssagac% tonitrile. After
addition of an amHdhium acetate buffer (0.01 M, pH 6.8) and subsequent vortexing, the mixture is
centrifuged at 1000 g and the supernatant is examined by LC-MS/MS 30 (API 4000, AB Sciex).
Chromatographic Exgiapkisih is carried out on an Agilent 1100-HPLC. The injection volume is 10 1.t1. The
separation column used is a Phenomenex Luna 5 1.t. C8(2) 100A 50x2 mm, adjusted to a temperature of
40C. A binary mobllﬂﬂh&ﬂmgﬂmﬂiam}m HOCANMIBI8-bipgddiABPAt dihatyispinalcpcapetatadaffer pH 6.8, B:
0.1% formic acid i ﬁg%tlgrgtgfgg @9 A)el min (90% A), 3 min (15% A), 4 min (15% A), 4.50 min
(90% A), 6 min (9 A). The -Foreign Countries - 154 - temperature of the Turbo V ion
source is 500C. The following MS mstrument parameters are used: curtain gas 15 units, ion spray voltage
4.8 kV, gas 1 45 units, gas 2 35 units, CAD gas 40 units. The_sdubstances are quantified by peak heights
or areas using extracted ion chromatograms of specific MR priments. 5 The pharmacokinetic
parameters such as AUC, C" tin. (terminal half- Ilfe) MR R
calculated by means of the validated pharmaco [inetics\calculation program KinEx (Vers. 2.5 and 3) from

finding the quotient.  Following intravenous adminis
rats, the 15following values were recorded: Examplgn

15 O

Under argon, 19.97 mg (0.499 mmol) of sodium hyalii6i0% in mineral oil) and 164 mg (0.749
mmol) of trimethylsulphoxonium iodide were initipltharged, and 1.9 ml of DMSO were added.
The mixture was then stirred at RT for 1 h, and &@0(0.250 mmol) of Example 31, dissolved in
DMSO (4.6 ml), were then added dropwise. After 4t IRT, the mixture was heated at 50°C for 6
20 h. The crude mixture was purified by preparativd_BRacetonitrile:water (+ 0.05% formic acid)

gradient). This gave 45 mg of the title compoun2dof theory).



1181927 CL blogﬂ&'-fﬁli‘%lzé:ﬁopef&ﬁ B35 terminal half-life [h] 0.9 1.4 3.0 5.6 mean residence time
[h] 1.2 1.9 4.0

- 146 -
LC-MS (Method 1): R= 1.07 min; MS (ESIpos): m/z = 415 (M+H)
1H NMR (400 MHz, DMSO-g): & [ppm] = 1.41 (s, 3H), 1.44 (s, 3H), 1.73 (d, 1892 (d, 1H),

5.85 (s, 2H), 7.14-7.18 (m, 1H), 7.22-7.26 (m, 2HB4-7.38 (m, 1H), 7.43 (dd, 1H), 8.47 (s, 1H),
8.67 (dd, 1H), 8.88 (dd, 1H), 11.69 (s, 1H).



7.3 BHC 101 02%—,_Iferf\dglnog§>_gg;gigﬁ cdanieS-Exemplary embodiments of pharmaceutical compositions
The compounds according to the invention can be converted into pharmaceutical preparations in the
following ways: Tablet: 5Composition: 100 mg of the cammpound according to the invention, 50 mg of
lactose (monohydrate), 50 mg of maize starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (from
BASF, Ludwigshalfen, GAssass g arnfacehepees aghvidie arate. Tablet weight 212 mg, diameter 8
mm, radius of curvature 12 mm. 10Production: The mixture of compound according to the invention,
lactose and starciTie graammatetbyidth effeét strenegtbngautids {oordbohthenkvfbimoxatbe. Soevgrantkes are
dried and then mixged i ;gga}r/gagnesium stearate for 5 minutes. This mixture is compressed in a
conventional tablet press (see above for format of the tablet). A guideline compressive force for the
compression is 158I_(iN. e§sue§_pgg)%ir9n vvthi.chvi%%n be administered orally: Composition: 2000 mg of the
compound according to L1}?@—rr1v1?r'|Trcrr‘lg‘%ﬂ‘Sg{5"‘r'rTgr of ethanol (96%), 400 mg of Rhodigel (xanthan gum from
FMC, Pennsylvania, USA) and 99 g of water. 10 ml of oral suspension correspond to a single dose of
100 mg of the%orﬁ&é?%\%% RIS, W?n%@%%%ﬁ?o%aﬁ‘fcﬁ’&ﬁﬁi&ll THERHOaIG TQ%&QB%ﬁ%@?&"&V%‘Ehanol,
and the compounéressttirdingtenhe linventiarisatatiivt tondieavape msivn. Mheandtelntshidattvatie

stirring. The MiXIUFRASREITRMETIRBOR SJan BEHDG BVl Batibe krBediaalds SOTUEER: at 37°C with

the following composition (mM in each case): sodighioride: 119; potassium chloride: 4.8;

calcium chloride dihydrate: 1; magnesium sulphagptahydrate: 1.4; potassium dihydrogen

10 phosphate: 1.2; sodium hydrogen carbonate: 25;0g&ic10. The contraction force is recorded
with Statham UC2 cells, amplified and digitized @a A/D converter (DAS-1802 HC, Keithley
Instruments Munich) and recorded in parallel on antinuous-line recorder. To produce
contraction, phenylephrine is added to the bathulatively in increasing concentration. After
several control cycles, the test substance is anldedreasing dosage in each subsequent pass and

15 the level of contraction is compared with the lee&lcontraction reached in the immediately
preceding pass. This is used for calculating thecentration that is required to reduce the level of
the control value by 50% (kKgvalue). The standard application volume is 5 pd the proportion

of DMSO in the bath solution corresponds to 0.1%.

Representative I§g values for the compounds according to the inventwe shown in the

20 following table (Table 1):

Table 1:
Example No. 1Go [NM]
1 12
2 12
7 45
8 13
10 6
11 4




BHC 101 028'FO@@H@Q%@%@@E%@@%HQOH which can be administered orally: Composition: 500

mg of the compound according to the invention, 2.5 g of polysorbate and 97 g of polyethylene glycol 400.
20 g of oral solution correspond to a single dose of 100 mg -of the 5compound according to the invention.
Production: The compound according to the invention is suspended in the mixture of polyethylene glycol

and polysorbate wittEstmig)NPhe stiri@dnMbcess is continued until the compound according to the
invention has completely dissolved. 10i.v. solutipn: The compound according to the invention is dissolved
in a concentration below the satyration % lubility in a physiologically tolerated solvent (e.g. isotonic saline,
5% glucose solutipn and}or 30% |PEG 400 solution). The solution is sterilized by filtration and used to fill
sterile and pyrogen-free injection containers. 15| BHC 10 1 028-Foreign Countries - 157 - Patent claims
1.Compound of the formufa () in which]§Arepre sents nitrogen or CR3,

18 93

19 157

20 45

23 15

24 269

26 840

27 54

28 103

30 97

B-2.  Action on recombinant guanylate cyclase regazell line

The cellular action of the compounds accordinght® ihvention is determined on a recombinant
guanylate cyclase reporter cell line, as describdel Wunder et al Anal. Biochem339 104-112
5 (2005).

Representative values (MEC = minimal effective @orication) for the compounds according to

the invention are shown in the following table (TeaB):

Table 2:

Example No. MEC [uM]

1 0.01

2 0.01




where represents ngrggg@zg%t%wr@oﬂmgge, difluoromethyl, trifluoromethyl, (C1-C4)-alkyl, cyclopropyl

or cyclobutyl, represents a group *-CR4AR4B_(cRsARsB)p4, 10where represents the point of attachment
to the carbonyl group, represents the point of attachmenuto the pyrimidine or tr azine ring,
15R4Brepresents hydrogen, fluorine, (C1-C4)-alkyl, trifluoromethyl, (C1-C4)- alkoxycarbonylamino or

- fluorine, trifluoromethyl, hydroxyl, hydroxycarbonyl and
er with the carbon atom to which they are attached form

or a 4- to 6-membered

phenyl, BHC 10 1 0B&MFoleign Counties 1168
(C1-C4)-alkoxycarbonyl, or R4A gnd R4Btogeth
an 50xo group, a 3- to 6-g1embered cag_)ggycle

4 0.03

5 0.03

6 0.03

7 0.03

8 0.03

9 0.03

10 0.03

11 0.03

12 0.1

13 0.1

14 0.1

15 0.3

16 1.0

17 0.1

18 0.03

19 0.03

20 0.03

21 0.1

22 0.03

23 0.03




heterocycle, whergﬁ%g-ltgz@;g@%e&grﬁﬁégocycle and the 4- to 6-membered heterocycle may be

substituted by 1 or 2 substituents independently of one another selected from the group consisting of
10fluorine and (C1-C4)-alkyl, or R4A and R4Btogether-wifh-the carbon atom to which they are attached
form a (C2-C4)-alkenyl group, RSArepresents hydrogen, fluorine, (C1-C4)-alkyl or hydroxyl,

15R5Brepresents| hyckagele,Nluorine, MET{EM-alkyl or trifluoromethyl, 121represents hydrogen or fluorine,
R2represents benzyl, where benzyl is substituted by 1 to 3 fluorine substituents, and its N-oxides,
salts, solvates, salts of tg‘i N-oxidles and solvates of the N-oxides and 20salts. 2.Compound of the
formula (I) according to Claim 1 in which Arepresents nitrogen or CR3, where

25 1.0

26 0.3

27 0.03

28 0.3

29 0.1

30 0.03

77A 1.0

82A 0.3

10

B-3. Radiotelemetric blood pressure measuremeningke, spontaneously hypertensive rats

The blood pressure measurement on awake rats lbeddoelow uses a commercially available
telemetry system from the company DATA SCIENCES ERRNATIONAL DSI, USA.

The system consists of 3 main components:
— implantable transmitter (Physiotel® Telemetry Traitter)

— receiver (Physiotel® Receiver), which are connecatieda multiplexer (DSI Data Exchange

Matrix) to a
— data acquisition computer.

The telemetry system provides continuous acquisitd blood pressure, heart rate and body

movement on awake animals in their usual livingcepa
Animal material

The investigations are carried out on adult femaleontaneously hypertensive rats (SHR
Okamoto) with a body weight of >200 g. SHR/NCrlrfrdDkamoto Kyoto School of Medicine,



represents hydroggn-fluoring, diflugromeiiyldtrifluoromethyl, methyl, 25ethyl or cyclopropyl, represents a
group *-CR4AR4B_(CRSARsSB)p4, %HC 10 1 028-Foreign Countries - 159 - where represents the point of

attachment to the carbonyl group, represents the point-agattachment to the pyrimidine or triazine ring,
represents a number 0 or 1, 5R4Arepresents hydrogen, fluorine, methyl, ethyl or hydroxyl, R4Brepresents
hydrogen, fluorinel ¥6@tsie ethsaettifiooroaietiidtanéyhmxiatsaibeilaeitasedbjsiodmyessure andfp@piemethyl
and ethyl may be gyhsdigHed Bikdd dicb g Uhstiturnts indereadrrily akoRamnotie nsaipiedsirmdhg group
consisting of 10ﬂ“ﬁé"]{?f trifluoromethyl and hydroxyl, or R4A and R4Btogether with the carbon atom to
which they are attached form a cyclopropyl, cyclobutyl, cyclopentyl, azetidinyl, pyrrolidinyl,
fztggﬁ’fyrﬁfg;?gy”'_’ff't‘ére{ﬁgﬁ@ﬂlit?ért?érﬁf'}%‘é'l{%ﬁ,y{ﬁé”%&Qéﬂ%ﬁéﬁ%%ﬁ?éPeek‘é%?'iﬂﬁ{v?é’uya!ny".yn"k%’?&‘r%ﬂ;ncé’gé‘éé’,e”ty"

5 type 3. They have free access to standard feedvated.

The day — night rhythm in the testing laboratorgliernated by the room lighting at 06:00 hours

in the morning and at 19:00 hours in the evening.

Transmitter implantation

The TA11l PA — C40 telemetry transmitters used amplanted surgically in the experimental
10 animals under aseptic conditions at least 14 dafjwré the first test. The animals provided with
this instrumentation can be used again after therndchas healed and the implant has become

incorporated.

For implantation, the fasting animals are anaegt@twith pentobarbital (Nembutal, Sanofi:
50 mg/kg i.p.) and are shaved and disinfected anda area of the abdomen. After opening the
15 abdominal cavity along the linea alba, the liqultk@ measuring catheter of the system is inserted
above the bifurcation in the cranial direction ih® aorta descendens and secured with tissue
adhesive (VetBonD TM, 3M). The transmitter housisidixed intraperitoneally on the abdominal

wall musculature and the wound is closed layerayeil.

Postoperatively, an antibiotic is administered tevent infection (Tardomyocel COMP Bayer
20 1 mlkgs.c)

Substances and solutions

Unless described otherwise, the test substancewm arach case administered orally by stomach
tube to a group of animals (n = 6). Correspondimgam application volume of 5 ml/kg body

weight, the test substances are dissolved in daitadbvent mixtures or suspended in 0.5% Tylose.

25 A group of animals treated with solvents is usedadrol.

Test procedure

The present telemetry measuring device is confiyfwe 24 animals. Each test is recorded under a

test number (test year month day).



dinyl, tetrahydrofugﬂykooiqgéqmy&% teliaRydropyranyl ring may be substituted by 1 or 2 substituents
independently of one another selecied from the group consisting of fluorine and methyl, RSArepresents

hydrogen, fluorine, methyl, ethyl or hydroxyl, 20R5Brepngsents hydrogen, fluorine, methyl, ethyl or
trifluoromethyl, 121represents hydrogen or fluorine, R2represents benzyl, where benzyl is substituted
by 1 to 3 fluorine Jiisstiteiemesntaddritts dinlng Bokvatesibate seavhigeofties St B/ 0o mpeunt 3Ptk
formula (I) according-&a/&ladl or 2, in which Arepresents CR3, BHC 10 1 028-Foreign Countries - 160 -
where represents hydrogen, represents a group *-CR4AR4B_(cRsARsB)p4, where 5represents the point

of attachment to the £arbamd BEAHRMIGRLESENER DALl Has) R H-RiNS R RIARRRINthdPRIESents

a number 0, R4Arepresents hydrogen, fluorine, meth%l or_hydroxyl, _ _
switched to transmission at the start of the té sigrnials emitted can be recorded online by a

5 data acquisition system (Dataquest TM A.R.T. foNDDWS, DSI) and processed appropriately.

The data are saved in each case to a folder ogen#ds, which bears the test number.
In the standard procedure, the following are messun each case for 10 seconds:
— systolic blood pressure (SBP)
— diastolic blood pressure (DBP)
10 — mean arterial pressure (MAP)
— heart rate (HR)
— activity (ACT).

Recording of the measured values is repeated ahstenintervals under computer control. The
source data recorded as absolute value are catrecthe diagram with the currently measured
15 barometric pressure (Ambient Pressure Referencetbtp®\PR-1) and saved in individual data.

Further technical details can be found in the esttendocumentation of the manufacturer (DSI).

Unless described otherwise, the test substanceadanaistered on the test day at 09.00 hours.

Following application, the parameters describedvalaye measured for 24 hours.
Evaluation

20 After the end of the test, the individual data relenl are sorted with the analysis software
(DATAQUEST TM A. R.T. TM ANALYSIS). The 2 hours befe application are taken as the
blank value here, so that the selected data sepriges the period from 07:00 hours on the test

day to 09:00 hours on the next day.

The data are smoothed for a pre-settable time ynmalue determination (15-minute average)
25 and transferred as text file to a storage mediune pre-sorted and compressed measured values

are transferred to Excel templates and presentégbées. The data recorded are saved per test day

in a specific folder, which bears the test numiBasults and test protocols are filed in folders,

sorted in paper form by numbers.



represents hydrogen- flyoripss methyl epdrfiigromethyl, 10or R4A and R4Btogether with the carbon atom
to which they are attached form a cyclopropyl or cyclobutyl ring, where the cyclopropyl and the
cyclobutyl ring may be substituted by 1 or 2 substituentg sgdependently of one another selected from
15the group consisting of fluorine and methyl, 121represents hydrogen or fluorine, R2represents benzyl,
where benzyl is sliistitwed by 1 or 2 fluorine substituents, and its salts, solvates and solvates of the salts.
204.Compound of the formula (I) according to Claim 1 or 2, in which Arepresents nitrogen, represents a
group *- CR4ARABI{cRyARSBpi 44, Wiobeamepsesanks DiayihnMifsatieaigntett todhejoarboayhgroup,
BHC 10 1 028-Foggjganfrohaliiesr Hitre RRIESEMSIDS PRIl AHRFRRRM 1 AL HRETBR HiDSeardial

B-adrenergic signaling. Cardiovasc Res 47 (2): 208-£2000; Kozo Okamoto: Spontaneous

5 hypertension in rats. Int Rev Exp Pathol 7: 2270,20969; Maarten van den Buuse: Circadian
Rhythms of Blood Pressure, Heart Rate, and Locombttivity in Spontaneously Hypertensive
Rats as Measured with Radio-Telemetry. Physiolodgetavior 55(4): 783-787, 1994

B-4. Determination of pharmacokinetic parametetsrahtravenous and oral administration

The pharmacokinetic parameters of the compoundbeoformula (I) according to the invention
10 are determined in male CD-1 mice, male Wistar eaid/or female beagles. The administration
volume is 5 ml/kg for mice, 5 ml/kg for rats and @nl/kg for dogs. Intravenous administration is
via a formulation of species-specific plasma/DM309/1) in the case of mice and rats and via
water/PEG400/ethanol (50/40/10 or 30/60/10) indhse of dogs. For easier removal of blood, a
silicone catheter is inserted into the righiena jugularis externaof the rats before the
15 administration of substance. The surgical interneentakes place one day prior to the experiment
with isofluran anaesthesia and administration otaalgetic (atropine/rimadyl (3/1) 0.1 ml s.c.).
Substance administration is as i.v. bolus in theeaaf mice and rats and via a 15-minute infusion
in the case of dogs. Removal of blood is after 8,@083, 0.17, 0.5, 1, 2, 3, 4, 6, 7 and 24 hours
in the case of rats, after 0.033, 0.083, 0.17,D.2, 3, 4, 6, 7, 24, 48 and 72 hours in the odse
20 mice and after 0.083, 0.25, 0.28 0.33, 0.42, 0172, 3, 4, 6, 7 and 24 hours in the case of dogs.
For all species, oral administration of the disedlsubstance via gavage is carried out based on a
water/PEG400/ethanol formulation (50/40/10). Héne, removal of blood from rats is after 0.083,
0.17,0.5,0.75, 1, 2, 3, 4, 6, 7 and 24 hoursfeord dogs after 0.083, 0.17, 0.5, 0.75, 1, 2, &,4,
7, 24, 30 and 48 hours. The blood is removed igjpahinized tubes. The blood plasma is then

25 obtained by centrifugation; if required, it candtered at -20°C until further processing.

An internal standard (ZK 228859) is added to thmyas of the compounds of the formula (1)
according to the invention, calibration samples &s, and the protein is precipitated using
excess acetonitrile. After addition of an ammonagetate buffer (0.01 M, pH 6.8) and subsequent
vortexing, the mixture is centrifuged at 1000 g dhe supernatant is examined by LC-MS/MS
30 (API 4000, AB Sciex). Chromatographic separationdsied out on an Agilent 1100-HPLC. The
injection volume is 10 pl. The separation columediss a Phenomenex Luna 5 p C8(2) 100A
50x2 mm, adjusted to a temperature of 40°C. A lyimaobile phase gradient at 500 pl/min is used
(A: 0.01 M ammonium acetate buffer pH 6.8, B: 0.ft¥mic acid in acetonitrile): 0 min (90% A),
1 min (90% A), 3 min (15% A), 4 min (15% A), 4.50iim(90% A), 6 min (90% A). The



Prepresents a nurgper @, mfgglrgég@gup.m@gen, fluorine or methyl, lerepresents hydrogen, fluorine,
methy! or trifluoromethyl, 50r R4A and R4Btogether with the carbon atom to which they are attached form

a cyclopropyl or cyclobutyl ring, where the cyclopgopyl and the cyclobutyl ring may be substituted
by 1 or 2 substituents independently of one another selected from 10the group consisting of fluorine and
methyl, 121representseraidiegéther Tlibeine idR Zeyseesieri8B3en Afipwinae resiemstipyamstiensedidy 1 or
2 fluorine substitugeds; anehitsgalts salkaies andsavatRsaidhe SalsunkaddRE0LessuffisPtaRyag 40

compounds of the frmula ()35 defined i Clams & Lot eharacterized in inata compound ofthe o
formula (1) in which 12181 bli each have the me)éﬂlngs grven’in any%'f;3 Ams 116 , BHE 15

028-Foreign Courfipaific Mf3M eygeTinpents.

5 The pharmacokinetic parameters such as AU, /> (terminal half-life), MRT (mean residence
time) and CL (clearance) are calculated by meanthefvalidated pharmacokinetics calculation

program KinEx (Vers. 2.5 and 3) from the plasmacemration-time curves obtained.

As substance quantification takes place in plagh@plood/plasma distribution of the substance
must be determined for appropriate adjustment ef gharmacokinetic parameters. For this, a
10 defined amount of the substance in heparinized avitdbod of the corresponding species is
incubated for 20 min in the tumbling roller mixekfter centrifugation at 1000 g, the plasma
concentration is measured (see above) and they/GsmaValue is determined by finding the

guotient.

Following intravenous administration of 0.3 mg/kf Example 1, 18, 19 and 27 in rats, the

15 following values were recorded:

Example 1 18 19 27

CL biood [L/h/kg] 1.1 0.46 0.32 0.35

terminal half-life [h] 0.9 1.4 3.0 5.6
mean residence time [h] 1.2 1.9 4.0 7.3




I 1r L in which L hasthe meaning.aiveninfpy of Claims 1 to 4 and Tlrepresents (C1-C4)-alkyl, to give a
compound of the formula (IV) 5 H2(IV), inwhich L, R1 and R2 each have the meanings given in any of

Claims 1 to 4, this is then converted with isopentyl nitritasgd an iodine equivalent into a compound of the
formula (V) (V), BHC 101 028 Forelgn Countrles 163 and thls is subsequently reacted in an inert

solvent in the presence akemnliateehediraitsohmdasnaseshes

5

10

15

20

jondmpound of the formula (I-A)

The compoundsaccordingto the invention canbe convertedinto pharmaceuticapreparationsn

the following ways:

Tablet:

Composition:

100 mg of the compoundaccordingto the invention,50 mg of lactose(monohydrate)50 mg of
maize starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASF, Ludwigshafen,

Germany)and2 mg of magnesiunstearate.
Tabletweight212mg, diameter8 mm, radiusof curvaturel2 mm.
Production:

The mixture of compoundaccordingto the invention, lactoseand starchis granulatedwith a 5%
strengthsolution (m/m) of the PVP in water. The granulesare dried and then mixed with the
magnesiunstearatdor 5 minutes.This mixture is compressedh a conventionakabletpress(see

abovefor formatof thetablet).A guidelinecompressivdorce for the compressioris 15 kN.

Suspension which can be administered orally:

Composition:

1000 mg of the compoundaccordingto the invention, 1000 mg of ethanol(96%), 400 mg of
Rhodige@FD (xanthangumfrom FMC, PennsylvanialSA) and99 g of water.

10 ml of oral suspensiororrespondo a singledoseof 100 mg of the compoundaccordingto the

invention.
Production:

The Rhodigel is suspended in ethanol, and the campaccording to the invention is added to the
suspension. The water is added while stirring. Thigture is stirred for about 6 h until the

swelling of the Rhodigel is complete.



(I-A), in which L, Bl and R gachRavs g aeanings given in any of Claims 1to 4, [B]is reacted in an
inert solvent in the presence of a suitable base with a compound of the formula (V1) (VI), in which

10L'represents a group *-CR4AR4B_(cRsARsB)p_44, where represents the point of attachment to the

carbonyl group, represents the point of attachment to the pyrimidine or triazine ring,
Solution which can be administered orally:

Composition:

500 mg of the compoundaccordingto the invention, 2.5 g of polysorbateand 97 g of
polyethyleneglycol 400. 20 g of oral solution correspondto a single doseof 100 mg of the

5 compoundaccordingto the invention.
Production:

The compoundaccordingto the inventionis suspendedh the mixture of polyethyleneglycol and
polysorbatewith stirring. The stirring processis continueduntil the compoundaccordingto the

inventionhascompletelydissolved.
10 i.v.solution:

The compoundaccordingto the inventionis dissolvedin a concentrationbelow the saturation
solubility in a physiologicallytoleratedsolvent(e.g. isotonic saline,5% glucosesolution and/or
30% PEG 400 solution). The solution is sterilized by filtration and usedto fill sterile and

pyrogen-fregnjection containers.

15



15Prepresents a nikpbgy ﬂ&%%o%?&r%%[ﬁﬁ%},ts hydrogen, fluorine, (C1-C4)-alkyl or hydroxyl, BHC 10 1
028-Foreign Countries - 164 - represents hydrogen, fluorine, (C1-C4)-alkyl or trifluoromethyl, or R4A and

R4Btogether with the carbon atom to which they are attashed form an oxo group, a
3- to 6-membered carbocycle or a 4- 5to 6-membered heterocycle, RSArepresents hydrogen, fluorine,
(C1-C4)-alkyl or hpaemylaRBBrepresents hydrogen, fluorine, (C1-C4)-alkyl or trifluoromethyl, and
T2represents (C1-C4)-alkyl, 10to give a compound of the formula (P1-B) N H2 (1V-B),

1. Compound of the formula (1)
/RZ
N
P
N
R Z~
N
NN
~("
—
HNYL
© ),
in which
5 A represents nitrogen or GR
where
R represents hydrogen, deuterium, fluorine, diflmoethyl, trifluoromethyl,

(Cy1-Cy-alkyl, cyclopropyl or cyclobutyl,

L represents a group *-CfR*®-(CR"R®) #,

10 where
* represents the point of attachment to the aaybgroup,
# represents the point of attachment to the pgiima or triazine ring,
p represents a number 0, 1 or 2,

R*  represents hydrogen, fluorine{C,)-alkyl or hydroxyl,

15 R*® represents hydrogen, fluorine, 1{Cy)-alkyl, trifluoromethyl, (G-C,)-

alkoxycarbonylamino or phenyl,

where (G-Cy-alkyl may be substituted by 1 or 2 substituents

independently of one another selected from the mroansisting of



in which 11,121 apd R2epghshayethe-maangs given in any of Claims 1 to 4, and this is then reacted
further analogously t0 process [A] t0 give a compound of the formula (I-B) BHC 10 1 028-Foreign

Countries -165- (I-B), in which L1,121 and R2 eachsBave the meanings given in any of Claims 1 to

4, or [C]is reacted in an inert solvent in the presence of a suitable base with a compound of 5the formula
(VIN fluorine, trifluoromethyl, hydroxyl, hydroxycarbohgnd (G-C,)-alkoxy-

carbonyl,
or

R"and R®  together with the carbon atom to which they atached form an
5 0X0 group, a 3- to 6-membered carbocycle or a £-meembered

heterocycle,

where the 3- to 6-membered carbocycle and the 8-r@mbered
heterocycle may be substituted by 1 or 2 substituen
independently of one another selected from themomunsisting of

10 fluorine and (G-Cy)-alkyl,
or

R"and R®  together with the carbon atom to which they atached form a

(C,-Cy)-alkenyl group,

R  represents hydrogen, fluorine,;{C,)-alkyl or hydroxyl,

15 R>® represents hydrogen, fluorine,;{C,)-alkyl or trifluoromethyl,
R represents hydrogen or fluorine,
R? represents benzyl,

where benzyl is substituted by 1 to 3 fluorinbstiiuents,

and itsN-oxides, salts, solvates, salts of tNexides and solvates of tid-oxides and

20 salts.
2. Compound of the formula (1) according to Claimriwhich
A represents nitrogen or €R
where
°§ represents hydrogen, fluorine, difluoromethyl flinromethyl, methyl,
25 ethyl or cyclopropyl,

L represents a group *-CfR**-(CR"R®®) -#,



(VII), inwhich L a@qgqu%_%yng%m%g@gs given in any of Claims 1 to 4 und represents

(C1-C4)-alkyl, to give a compound of the formula (V1I1) 10 (VIII), BHC 10 1 028-Foreign Countries - 166 -
in which L, 121, R2, R3 and T3 each have the meaningssgiven in any of Claims 1 to 4, this is then
converted with phosphoryl chloride into a compound of the formula (IX) 5 (DO, in which L, 121, R2, R3
and T3 each have the meaning4gi¢en in any of Claims 1 to 4, this is subsequently converted in an inert
solvent into a corresponding azide compound and this is reduced directly to a compound of the formula

xX) * represents the point of attachment to the aaybgroup,
# represents the point of attachment to the pgiima or triazine ring,
p represents a number O or 1,
5 R* represents hydrogen, fluorine, methyl, ethyl cdroxyl,
R*® represents hydrogen, fluorine, methyl, ethyl,Iluofomethyl, methoxy-
carbonylamino or phenyl,
where methyl and ethyl may be substituted by 1 osubstituents
independently of one another selected from the mroonsisting of

10 fluorine, trifluoromethyl and hydroxyl,

or

R"and R®  together with the carbon atom to which they atached form a
cyclopropyl, cyclobutyl, cyclopentyl, azetidinyl, ypolidinyl,
tetrahydrofuranyl, piperidinyl or tetrahydropyramirig,

15 where the cyclopropyl, cyclobutyl, cyclopentyl, adyl, pyrroli-
dinyl, tetrahydrofuranyl, piperidinyl or tetrahygrgranyl ring may
be substituted by 1 or 2 substituents independerfthne another
selected from the group consisting of fluorine arethyl,

R represents hydrogen, fluorine, methyl, ethyl cdroxyl,
20 R*®  represents hydrogen, fluorine, methyl, ethyl dtumromethyl,
R represents hydrogen or fluorine,
R? represents benzyl,
where benzyl is substituted by 1 to 3 fluorinbstiiuents,
and its salts, solvates and solvates of the salts.
25 3. Compound of the formula (I) according to Claim 12¢0in which

A

represents CR



10 (X), in which lg, 124, ?Bzé_‘féo?é?&irﬂ@bﬁﬁﬁ@shave the meanings given in any of Claims 1 to 4, BHC 10 1
028-Foreign Countries -167- (I-C), inwhich L, R1, R2 and R3 each have the meanings given in any

of Claims 1 to 4, or - 160 -

where
°§ represents hydrogen,

L represents a group *-CfR**-(CR*R*®)#,

where

5 * represents the point of attachment to the aaybgroup,
# represents the point of attachment to the pgiira ring,
p represents a number O,

R*  represents hydrogen, fluorine, methyl or hydroxyl,
R*® represents hydrogen, fluorine, methyl or trifluoethyl,
10 or

R"and R®  together with the carbon atom to which they atached form a

cyclopropyl or cyclobutyl ring,

where the cyclopropyl and the cyclobutyl ring magy dubstituted

by 1 or 2 substituents independently of one anatkeécted from

15 the group consisting of fluorine and methyl,
R' represents hydrogen or fluorine,
R? represents benzyl,

where benzyl is substituted by 1 or 2 fluorinbstituents,
and its salts, solvates and solvates of the salts.
20 4. Compound of the formula (1) according to Claim 120in which
A represents nitrogen,
L represents a group *-CfR*®-(CR"R®)#,
where

* represents the point of attachment to the aaybgroup,



[D]is reacted in ar@,qgri&glgggjzi&ém BIEsgnce of a suitable baseth hydrazine Shydrate to give a
compound of the formula (XI)  HN\ NH2(XI), in which 121 and R2 each have the mean ngs given in any

of Claims 1 to 4, this is then reacted in an ine solvent withia compound of the formula (XII) (XII), in which
L has the meaning given in any of Claims 1 to 4 and T4represents (C1-C4)-alkyl, to give a compound of
the formula (X11I) BHC 10 1 028-ForédpreSmimtiepoint dfggtachment to theitréadng,

p represents a number 0,
R*  represents hydrogen, fluorine or methyl,

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

R"and R®  together with the carbon atom to which they atached form a

cyclopropyl or cyclobutyl ring,

where the cyclopropyl and the cyclobutyl ring magy dubstituted

by 1 or 2 substituents independently of one anatktrcted from

10 the group consisting of fluorine and methyl,
R represents hydrogen or fluorine,
R? represents benzyl,

where benzyl is substituted by 1 or 2 fluorinbstituents,
and its salts, solvates and solvates of the salts.

15 5. Process for preparing compounds of the formula 48, defined in Claims 1 to 4,

characterized in that a compound of the formula (Il

2

R
N
Be!
R Z~
NH
AN (),

in which R and R each have the meanings given in any of Claims4l, to

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

20 the formula (111)



(X1, in which L, K3 ﬁ?l%%r@%ﬁ%ﬁ?‘ﬁié@e meanings given in any of Claims 1 to 4, this is

subsequently converted with phosphoryl chioride into a compound of the formula (XIV) (XIV), in which L,
R1, R2 and T4 each have the meanings given in any of1gfaims 1 to 4, and this is reacted directly with
ammonia to give a compound of the formula (XV) BHC 10 1 028-Foreign Countries - 169 -

NCYCN
o _L
Tl/ Y
0

(1,
in which L has the meaning given in any of Claims % and
T represents (BC,)-alkyl,

to give a compound of the formula (1V)

2

h
N

Do

R Z~
N
N7\

— NHZ
HN?fL
5 o (Iv),

in which L, R and R each have the meanings given in any of Claims4, to

this is then converted with isopentyl nitrite and ebdine equivalent into a

compound of the formula (V)

© V),

10 in which L, R and R each have the meanings given in any of Claims4, to



(XV), inwhich L, 321, M@@_E&g&ql@zm\{ﬁe@e meanings given in any of Claims 1 to 4, and finally
cyclized in an inert solvent in the presence of a suitable base to give a compound of the formula (I-D) 5

(I-D), in which L, 121 and R2 each have the meanings géaen in any of Claims 1 to 4, and the resulting
compounds of the formulae (I-A), (I-B), (I-C) and (I-D) are optionally converted with the appropriate (i)
solvents and/or (ii) acids or baged thi® itheibsevarsly, reafiteditl AT K6 eisedhiehy esgitse K06 Cutapeund of

the formula (XV) BHC 10 1 028:f&igiondenataifs to give a compound offtrenula (I-A)

|\
Y,

(I-A),

in which L, R and B each have the meanings given in any of Claims4l to

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

the formula (VI)

!
O N
L=
Ne” V1),
in which
10 L represents a group *-CfR**-(CR*R*) +#,
where
* represents the point of attachment to the @aybgroup,
# represents the point of attachment to thenggine or triazine
ring,
15 p represents a number 1 or 2,

R"  represents hydrogen, fluorine,;{C,)-alkyl or hydroxyl,



-170 - (XV), in whichdIepiessiis AipiiR.s CR4ARAB_(cCRsARsB)p_44, where Srepresents the point
of attachment to the carbonyl group, represents the point of attachment to the triazine ring, Prepresents a

number 0, 1 or 2, R4Arepresents hydrogen, fluorine, (Cis@4)-alkyl or hydroxyl, R4Brepresents hydrogen,
fluorine, (C1-C4)-alkyl, tr fluoromethyl, (C1-C4)- 10alkoxycarbonylamino or phenyl, where (C1-C4)-alkyl
may be substituted by 1 or 2 substituBfits irieigseitemigrogemduninthEeselkrteditfiftheramstyybup
consisting of fluorine, trifluoromethyl, hydroxyl, hydroxycarbonyl and (C1-C4)-alkoxycarbonyl, 150r R4A
arid R4Btogether with the carbon atoen to which they are attached form a 3-

R*and R®  together with the carbon atom to which they atached
form an oxo group, a 3- to 6-membered carbocycle &

5 to 6-membered heterocycle,
R  represents hydrogen, fluorine,(C,)-alkyl or hydroxyl,
R>® represents hydrogen, fluorine,;{C,)-alkyl or trifluoromethyl,
and

T? represents (C,)-alkyl,

10 to give a compound of the formula (IV-B)
/RZ
N\ N\
R | ~~ "
7

N
N° \
—_ NH,
HNYLl
O

in which L', R* and R each have the meanings given in any of Claims4, to

(IV-B),

and this is then reacted further analogously t@gse [A] to give a compound of

the formula (I-B)



to 6-membered C%HE%’&?&%%&F&&%%‘EHQ?M heterocycle, BHC 10 1 028-Foreign Countries - 171 -

independently of one another selected from the group consisting of fluorine and (C1-C4)-alkyl,
RSArepresents hydrogen, fluorine, (C1-C4)-alkyl or hydrexyl, R5Brepresents hydrogen, fluorine,
(C1-C4)-alkyl or trifluoromethyl, 5121represents hydrogen or fluorine, R2represents benzyl, where benzyl
is substituted by 1 to 3 fluorine substituents, T4represents (CRrT4)-alkyl, and its salts, solvates and

solvates of the salts. 107.Compound of the formula (XN

*-CR4AR4B_(cRsARsB)p4,

or

[C]

10

(XM), in which represents a group
\

(I-B),

in which L}, R* and R each have the meanings given in any of Claims4 to

is reacted in an inert solvent in the preseoice suitable base with a compound of
the formula (VII)

(v,
in which L and R each have the meanings given in any of Claims4lund
T3 represents (BC,)-alkyl,

to give a compound of the formula (VIII)

h
N

B!

R Z~
N

'}Q\Rg
HO

L

VI,



where 15represer’g%@fopp&%g{&gaﬁ@gm%g the carbonyl group, represents the point of attachment to
the triazine ring, represents a number 0, 1 or 2, R4Arepresents hydrogen, fluorine, (C1-C4)-alkyl or

hydroxyl, BHC 10 1 028-Foreign Countries - 172 - R4Bi1epresents hydrogen, fluorine, (C1-C4)-alkyl,
trifluoromethyl, (C1-C4)- alkoxycarbonylamino or phenyl, where (C1-C4)-alkyl may be substituted by 1 or
2 substituents independently ohorecaretReRsdteansdifenehthevgibapesnisissiatyest Bfarrirelaims 1 to
trifluoromethyl, hydroxyl, hydraxycarbonyl and (C1-C4)-alkoxy- carbonyl, or R4A and R4Btogether with
the carbon atom to which they are attached form a 3- to 6-membered carbocycle or a 4- to 6-membered

heterocycle, 10where the 3- to,GmetnbeTan D NFHREBABR eHB REBIBEBRIRSNd of the formula
(1X)

5 O (IX),

in which L, R, R%, R and T each have the meanings given in any of Claims 1 to
4,

this is subsequently converted in an inert solvietd a corresponding azide

compound and this is reduced directly to a compafritle formula (X)

10 (X),

in which L, R, R%, R and T each have the meanings given in any of Claims 1 to
47

and this is then reacted in an inert solvent inpitesence of a suitable base to give

a compound of the formula (I-C)



heterocycle may t@_@%t_{tg%q:g%iqlrpéguﬁuggtituents independently of one another selected from the
group consisting of fluorine and (CI-C4)-alkyl, RSArepresents hydrogen, fluorine, (C1-C4)-alkyl or

hydroxyl, 15R5Brepresents hydrogen, fluorine, (C1-C4)1alkyl or trifluoromethyl, 121represents hydrogen
or fluorine, R2represents benzyl, where benzyl is substituted by 1 to 3 fluorine substituents,
T4represents (C1-C4)-alkyl, 20and its salts, solvates and sqivates of the salts. 8. Compound of the
formula (I) as defined in any of claims 1 to 4 for the f atm«,—zﬁt and/or prophylaxis of diseases. 9.
Compound of the formula (XV) as defined in Clai themeatment and/or prophylaxis of diseases
BHC 10 1 028-Foreign Countries - 173 - 11.Use g srpgund of the formula (1) as defined in any of
claims 1 to 4 for producing a medicament forfthe tre nd/or prophylaxis of heart failure, angina
pectoris, hypertension, pulmonary hypertension, ischaemigg,vascular disorders, kidney failure,
thromboembolic disorders, fibrotic disorders and arteriosélerosi$y 512, Compound of the formula (1) as
defined in any of claims 1 to 4 for use in a method for the t entAnd/or prophylaxis of heart failure,
angina pectoris, hypertension, pulmonary hypertensiongigchaamias, vascular disorders, kidney failure,
thromboembolic disorders, fibrotic disorders and arterioscl?ﬂﬁis. 13. Medicament, comprising a

compound of the formula (1) as defined in any of claims 1 tg 4 10in combination with an inert, non-toxic,
(I-C),

pharmaceutically suitable auxiliary.
in which L, R, R? and R each have the meanings given in any of Claims4l, to

or

[D] is reacted in an inert solvent in the presenfe suitable base with hydrazine

5 hydrate to give a compound of the formula (XI)
R2
/
P
N
R' ~
NH
HN
\NH
2 (X1),

in which R and R each have the meanings given in any of Claims4, to

this is then reacted in an inert solvent with a poond of the formula (XII)

O
4
T L O
\0)%1/ W \T4
O O

10 in which L has the meaning given in any of Clains % and

(X,

T represents (BC,)-alkyl,

to give a compound of the formula (XIII)



14. Medicament, %?_'r&pfbsin@zg_ggmgﬁ)%grﬂfiége formula (I) as defined in any of claims 1 to 4 in

combination with a further active compound selected from the group consisting of organic nitrates, NO
donors, cGMP-PDE inhibitors, agents having antithromhegc activity, agents lowering blood pressure, and
agents altering lipid metabolism. 1515.Medicament according to Claim 13 or 14 for the treatment and/or
prophylaxis of heart failure, angina pectoris, hypertension, pukfonary hypertension, ischaemias, vascular
disorders, kidney failure, thromboembolic disorders, finotic qﬁsorders and arteriosclerosis. 16.Method for
the treatment and/or prophylaxis of heart failure, angina ectdféﬁ, hypertension, pulmonary hypertension,
ischaemias, vascular disorders, kidney failure, 20 olic disorders, fibrotic disorders and
arteriosclerosis in humans and animals using dh effective ampunt of at least one compound of the
formula (I) as defined in any of Claims 1 to 4 or a medicame efined in any of Claims 13 to 15.

O xm),
in which L, R, RZ and T each have the meanings given in any of Claims4], to

this is subsequently converted with phosphoryl gtiointo a compound of the
formula (XIV)

5 © (),
in which L, R, R and T each have the meanings given in any of Claims4l, to

and this is reacted directly with ammonia to gaveompound of the formula (XV)



10

BHC 10 1 028-Foreign Countries

© ),
in which L, R, RZ and T each have the meanings given in any of Claims4], to

and finally cyclized in an inert solvent in the peace of a suitable base to give a

compound of the formula (I-D)

/R
N
B
R Z~
N
N/ \

(I-D),
in which L, R and R each have the meanings given in any of Claims4, to

and the resulting compounds of the formulae (I{&B), (I-C) and (I-D) are optionally
converted with the appropriate (i) solvents andipracids or bases into their solvates,

salts and/or solvates of the salts.

6. Compound of the formula (XV)



BHC 10 1 028-Foreign Countries

in which

L represents a group *-CfR*®-(CR*R®)-#,

where

5 *
#
p
RA
R'8
10
15 or

represents the point of attachment to the aaybgroup,
represents the point of attachment to theitréagng,
represents a number 0, 1 or 2,

represents hydrogen, fluorine,;{C,)-alkyl or hydroxyl,

represents hydrogen, fluorine, 1{Cy)-alkyl, trifluoromethyl, (G-C,)-

alkoxycarbonylamino or phenyl,

where (G-Cy-alkyl may be substituted by 1 or 2 substituents
independently of one another selected from the mroonsisting of
fluorine, trifluoromethyl, hydroxyl, hydroxycarbohgnd (G-C,)-alkoxy-

carbonyl,

R"and R®  together with the carbon atom to which they arached form a 3-

to 6-membered carbocycle or a 4- to 6-membereddmtele,

where the 3- to 6-membered carbocycle and the 8-r@mbered

heterocycle may be substituted by 1 or 2 substituen



10

15

BHC 10 1 028-Foreign Countries

-171 -

independently of one another selected from thegomnsisting of
fluorine and (G-Cy)-alkyl,

R represents hydrogen, fluorine,;{C,)-alkyl or hydroxyl,

R>® represents hydrogen, fluorine,;{C,)-alkyl or trifluoromethyl,
R represents hydrogen or fluorine,
R? represents benzyl,

where benzyl is substituted by 1 to 3 fluorinbstiiuents,
T represents (GC,)-alkyl,

and its salts, solvates and solvates of the salts.

7. Compound of the formula (XIII)
/R2
N
P!
R 7~
N
N
g
S
HO
L
/O\<
T4
O ),
in which
L represents a group *-CfR*®-(CR”R®)#,

where
* represents the point of attachment to the aaybgroup,
# represents the point of attachment to theitréazng,
p represents a number 0, 1 or 2,

R*  represents hydrogen, fluorine{Cy)-alkyl or hydroxyl,



BHC 10 1 028-Foreign Countries

-172 -

R*®  represents hydrogen, fluorine, ,{C,)-alkyl, trifluoromethyl, (G-C,)-

alkoxycarbonylamino or phenyl,

where (G-Cy-alkyl may be substituted by 1 or 2 substituents
independently of one another selected from the mroonsisting of
5 fluorine, trifluoromethyl, hydroxyl, hydroxycarbohgnd (G-C,)-alkoxy-

carbonyl,
or

R*and R®  together with the carbon atom to which they arached form a 3-

to 6-membered carbocycle or a 4- to 6-membereddmiele,

10 where the 3- to 6-membered carbocycle and the 8-rm@mbered
heterocycle may be substituted by 1 or 2 substituen
independently of one another selected from themomunsisting of

fluorine and (G-Cy)-alkyl,

R  represents hydrogen, fluorine,;{C,)-alkyl or hydroxyl,

15 R>® represents hydrogen, fluorine,;{C,)-alkyl or trifluoromethyl,
R represents hydrogen or fluorine,
R? represents benzyl,

where benzyl is substituted by 1 to 3 fluorinbstiiuents,
T represents (BC,)-alkyl,
20 and its salts, solvates and solvates of the salts.

8. Compound of the formula (I) as defined in any dirls 1 to 4 for the treatment and/or

prophylaxis of diseases.

9. Compound of the formula (XV) as defined in Clairfo6 the treatment and/or prophylaxis

of diseases.

25 10. Compound of the formula (XIIl) as defined in Claitror the treatment and/or prophylaxis

of diseases.



10

15

20

BHC 10 1 028-Foreign Countries

11.

12.

13.

14.

15.

16.

-173 -

Use of a compound of the formula (l) as definecimy of claims 1 to 4 for producing a
medicament for the treatment and/or prophylaxishefrt failure, angina pectoris,
hypertension, pulmonary hypertension, ischaemiascwar disorders, kidney failure,

thromboembolic disorders, fibrotic disorders angr@osclerosis.

Compound of the formula (1) as defined in any @firis 1 to 4 for use in a method for the
treatment and/or prophylaxis of heart failure, aagpectoris, hypertension, pulmonary
hypertension, ischaemias, vascular disorders, kidagure, thromboembolic disorders,

fibrotic disorders and arteriosclerosis.

Medicament, comprising a compound of the formu)aaél defined in any of claims 1 to 4

in combination with an inert, non-toxic, pharmadeaity suitable auxiliary.

Medicament, comprising a compound of the formu)aaél defined in any of claims 1 to 4
in combination with a further active compound stddcfrom the group consisting of
organic nitrates, NO donors, cGMP-PDE inhibitoigerats having antithrombotic activity,

agents lowering blood pressure, and agents altégitgmetabolism.

Medicament according to Claim 13 or 14 for the timent and/or prophylaxis of heart
failure, angina pectoris, hypertension, pulmonagpéntension, ischaemias, vascular

disorders, kidney failure, thromboembolic disordéitwotic disorders and arteriosclerosis.

Method for the treatment and/or prophylaxis of heéailure, angina pectoris,

hypertension, pulmonary hypertension, ischaemiascwar disorders, kidney failure,
thromboembolic disorders, fibrotic disorders antb@msclerosis in humans and animals
using an effective amount of at least one compafritie formula (l) as defined in any of

Claims 1 to 4 or a medicament as defined in an@lafims 13 to 15.



